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JleHuH u TexHuka

3a 10 uner, npoitienubix Ges JlenuHa, HO MO JIGHHHCKOMY NyTH, TpPOJIETApHAT

CCCP onepyxan He ofHy rpanauosuyio mobeny. «epouueckoii Gopnboit pao-
' Uero Kjiacca yrie 3a rojibl mepBoi MATHIETKH MOCTPOEH PYHAAMEHT COLMANIMCTUYECKOM
IKOHOMUKH, PasrpoMJIeH MOCaeAHUNA KanuTalIuCTHYeCKUi KJlacc — KyJiauecTBo, a 0c-
HOBHBIE MACChl KPECThSIHCTBA — KOJIXO0SHUKM — CTaJld  TIPOUHON OMOPOoid COBETCKOI
Biactu B fepesHe. CCCP oxoHYaTenbHO YKPENuJCs Ha COLMAJHCTHYECKOM MyTi» L.

B ocuoBe atnx mcropuuecikux moGes Jexur yuenne Mapkca, urensca, JlenuHa,
Crayuna, oceemaiomee paboueMy Kiaccy Iyt HOO€J0HOCHON peBOJIOLHUH, yTH
K CO3JaHUI0 COLMATUCTUYECKOTO 0O0IIecTBa.

JleHnun npofosmKun feso Mapkca B yCioBusiX HOBOI MCTOPUYECKOH dMoxu umie-
PHaM3Ma ¥ MPOoJIETapCKUX PeBOJIIONUIT, OH 0XBATHJI CBOMM BCEOOHEMIIIOLIUM aHAIU30M
HE TONbKO COLUANIbHO-IKOHOMUYECKHEe U (ujIoco(CcKmne Bonpoch, HO H 00/1acTh TeX-
HUKH. AHANM3 PasBUTUS TEXHUKH—AMCTOPHS] PA3BUTHS NPOM3BOAUTEILHBIX OPTaHoB
OOIIECTBEHHOT0 UETOBEKA)—HEOTHEMIeMAs COCTABHAS UACTh YUEHUS Mapkca u JlenuHa.
Pesiomupyiomyio xapaxrepuctuicy 3HaueHusi MCT( pU¥ TeXHMKH Mbl HAXOJUM B 3Ha-
MenuToM 89-m mpumeuanun K XIII rnase I Toma «Kanuranayr. «TexHonorusi, — numer
Mapxe,—packpbiBaer akTuBHOE OTHOIIEHNME UETOBEKA K IIPUPOJE, HETOCPEACTBEHHBIIL
HPONECC NPOU3BOACTBA €ro HKU3HW, a CJIeAOBATENbHO, ¥ 00LIECTBEHHBIX OTHOIUEHWI
€0 YKM3HU U BHITEKAIOMUX U3 HUX JAYXOBHBIX TIPEACTaBJICHUM) 2. :

JIedUH - YA€/l UCKITIOYUTENIBHOE BHUMaHHWe BONPLCAM MCTCPUM TeXHUKH K
NpombiuuieHsocTd. O He (rpaHnuMBAJICS NPOCTBIM TpebOPAHVEM CCSJAHUS FPh-
THYECKOM MCTOPUM TeXHOJICIMI», a 3aTparuBall TaK) ke KaK u Mapkc camoe cyie-
CTBO TeXHOJIOTHYECKUX IIPCIIECCOB, laBasi H3YMUTE/IbHBI? [0 3HAUATJIBHOCTH XapaK-
TePUCTHKK OT/leJILHBIX 9TaNoB PA3BUTHSA TeXHUKH. B dumocodekux cB ux TeTpagsx
(X v XI Jlenuncine cGopuuiu). JlenuH OCTARMI (PUMHOE KOJMUECTRBO BBICKA-
ShIBANMI 110 HCTOPUM TEXHUKH OCHOBAHHBIX HA TINATEJLHOM HUSYU.HHU TPYAOB
Perens, Mapica u Omresnpca, a TaloKe COBPEMEHHBIX €CTECTBOBENLB M TEXHUKOB:
V,IIaHHemaua, ®dosbkmana, aaca, Hapmurearepa u Ap.

ITd  BLICKAsBIBAHUA (UpMATTbHO He O MHEHB, HO B HUX MBI MMEeM
SAKOHUCHHYI0 JT>HUHCKYIO KOHITLI] 10 110 BONIPCCaM UCTOPUM TeXHUKU. «B mocmexHem
CHETE, — roBopur JlewnH, — B CBOMX OPYAUSIX ueJoBeK obnagaer cuiiofl Haj
BHEMNEH npupofoits, a mosHaHue elCTBUTENILHOCTH JAET TOJLKO (KBUHTSCCEHIUS
TOH 1 APyToii nertopuy ® - uctopusi TeXHUKHY, .

OFPOMH0¢ 3HaueHue, Kortopoe JleHMH NpUjABajl TEXHUKE W €€ UCTOPUH, sipue
BCETO0 pacKpbiBaerest B cnepyiomenm ero yKkasauum: «Ilpoomkenue jena Ierenst u
Mapica nomkHo coctosme B JuajexTnueckoil oOpaloTike HCTOPUM HeJI0BEUECKOit
MBICTI, HAYKU W TeXHuwuy b,

T ————

» Pesomonnst XVII cweana BKI(G) no poxnanam Tr. Monotosa u KyilGenuesa,
? «Kanuwram, T, I, cTp. 281, usn. 1931 r.

3 Mictopun €CTECTBOSHAHMA U HCTOPUM (PuITocoPun.

4 IX Jlenuuckuii cOopuuk, crp. 143.

* Tam e, crp. 121, g )



4 : JIEHUH U TEXHHUKA

Kax noxasaymu Mapkc u JIennH, TeXHUKA — pelaloniee yCI0B1e YKU3HU U pa3BUTHS
yesioBeuecKoro o0mecTBa. BoT moueMy MCTOPHIO YeI0BEYeCKOro oOLiecTBA HEJb3st
1OHATH Ge3 HCTOpUM Pa3BUTUS MPOU3BOAUTENBHBIX OPraHoB OOIIECTBEHHOTO YeJio-
BeKa — 0e3 UCTOpUM TeXHUKU. BMmecTe ¢ Tem CHCTEMATHUECKUH aHa/i3 BOMPOCOB
eCTeCTBO3HAHUS M TeXHMKH CBsizaH y Mapkca u JlenuHa ¢ paspaGoTioit u yriyGie-
HUEM MaTepuasiCTHUYeCKOl AualeKTHKU — MUPOBO33peHus mpojerapuata. Hmenuo
MapKc nocTaBuJl C TOJIOBHI Ha HOTM MPEJCTaBJIEHMsT MAeANUCTHUecKol (uiocodun,
NoKa3aB, YTO OCHOBA, OMNpeJessiiolias XapaKTep BCeX HajCTpoeK oOllecTBa, ecTb
crioco6 MaTepuasibHOIo Ipoliecca IPOM3BOACTBA.

BomnpoC 0 3HaYEHUH TEXHUKU B (OPMUPOBAHUM OOIIECTBEHHOIO CO3HAHWS HAIIes
CBOIO: laJIbHeElIIYI0 pa3paboTKy B TpyAax JleHuna. B JleHHHCKON KPUTHKE NI€XaHOB-
CKOT'0 TIOHMMaHUS Mpo0sieMbl MO3HAHMS, MOYKAyi, sipye BCero noxasaHa OTpPoOMHast
poJib TEXHUKU B PasBUTUM AUAJEKTHYECKOT0 MO3HAHMUSI.

«Anest, T. €. ¥ CT U H a, KaK npoiecc, ub0 UCTUHA €CTh I p 0 Il € C C, — YKa-
aniBaer JIeHUH, — IPOXOJNT B CBOEM p @3 B U T U M TPU CTyneHu: 1) usHb; 2) npo-
11ecC M03HAHMS, BKIIOYAKIMA T p a K TU Ky ueloBeKa M T € X H M K Y; 3) CTyIleHb
a0coJoTHOI ujeu (T. e. MOJHON MCTUHBI).

YKusub poxgaer Mmosr. B mosry uesmoBexa oTpaykaercst mpupoja. IIpoBepsis
¥ TpUMeHsisl B IPAKTHKE CBOEH M B TEXHUKE MPABUJILHOCTH TUX OTPAKEHUH, uesno-
BEeK NpPUXOAUT K 00BEKTUBHOW HMCTHHE» 1.

JI:HMHCKMH 9ranm B (Gumocopuu TeXHUKH CBSI3aH CBOUMU TJIyGOKUMH Hjeil-
HBIMU KODHSIMM € Y4eHHeM OCHOBOIOJIOKHUKOB MAapKCU3Ma U SIBJISIETCST €ro Aajb-
HeliIUM pasBuTHEM W CGoramieH¥eM NPUMEHUTENBHO K 9NOXe HMIEPHATIN3MA U
NpOJIeTAPCKUX  peBoJoIUit, OIUUNTeILHON UepTOH  BBHICKA3BIBAHUI KIIACCHKOB
MapKcU3Ma O TeXHUKe sBlisgeTcsl HeoObluaiiHasi MX JIefCTBEHHOCTh M YBSI3Ka C Tio-
- TATUYSCKUMU 3aauyaMy npoJieTapuara,

«Yuenue Mapica BCECHJIbHO, [IOTOMY YTO OHO BepHO, — OBOPUT JIeHMH, — OHO
TI0JIHO ¥ CTPO¥HO, JaBasi JIOASIM LieJIbHOE MUPOCO3€eplaHue, HeNPUMUPUMOE HU C KaKuM
cyeBepyeM, HM C KaKoil peaximeil, Hu C KaKoi 3amuToit Gyp)KyasHoro reera»®.

CosnaBasi CBoe yueHme, MapKC KPUTHYECKH MCIIO/Ib30BaJN BCE, UTO OBUIO YiKe
71aH0 BO BCEX 00J1aCTSX SHAHUSI, a B TOM uMcie U B TexHuxe. CTpaHuLbl €ro TPYAOB
pacKphIBAIOT Tepel HaMH OTPOMHOE KOJIMYECTBO (JaKTHUECKOro Matepuana, mojBepr-
IIErocsi aHaqM3y reHuasibHoro Mbiciurensi. Tpyabl KpynHEHIInX MaTeMaTHKOB U TeX-
HUKOB, pabOTEl 10 TEXHUKE TEKCTUILHOIO NPOM3BOACTBA, MPOU3BENCHUS HCTOPUKOB
XUMHUH, paboThl [0 BONPOCAM MPUTOIKEHUSA XUMUU K MPOMBIHIIEHHOCTH W 3eMJIE/(e/TnIO0,
KAMUTAJIbHBIE OIUCAHUS CEJIbCKOX03SMCTBEHHBIX MALINH, CTATBU U3 JYYIINX TeXHU-
YeCKHUX YKYPHATOB U T. . X T. M. BBICTYNAIOT Mepe/l HaMu Ha cTpanuiiax «Kamuranay.

TexHHKA TEKCTUIBHOIO MPOU3BOACTBA, ero cneluduyeckasi posib B YCIOBUSX
BO3HUKHOBEHUS U PA3BUTUSA KPYIMHON MAlIMHHONW WHAYCTPUM, TEXHUKA MAIMHOCTPOE-
HUSl, SHEPreTHKU, TPAHCIOpPTa, TOPHOrO Jesa, XUMUYECKO MPOMBIIIIEHHOCTH, BOEH-
HOTO Jena by TyGoKo n3yueHsl aBTopoM «Kanutanas. Tlpumepsl us Bcex orpacieit
TNPOU3BOACTBA, MUPOKO UCIOJIb30BaHHBIE MapKcoM, NMOKa3bBAIOT HAaM, YTO OH OCHO-
BaTeJIbHO M3YUMJI TAK1e 0TPAciid, KaK NucuedyMa)kHoe NMPOU3BOACTBO, METaJLIyprus,
NIpOKAT, Ky3HeuHoe Jeio, NPOMSBOACTBO ‘KOKCa, CTEKOJbHOE Jeo, XseboneueHue,
GeMMIBHOE M KPACHJILHOE JIeNo, CHTUeneyaTaHue, TOHUAapHOe Jeso, MOPTHSDKHOE
u GenomBeiiHoe Jieno, NPOU3BOACTBO 000€B U MHOTHE JIECATKU APYruX IMPOUSBOACTE.
Cothu pasHooOpasHelilnX MalmuH mnpoaHanuaupoBansl Mapkcom B «Kamurasen.
MOYKHO JOKYMEHTasIbHO [0Ka3aTh, 4To MapKe AeTa bHO U3yunsi paboTy TakuxX MallinH,
KaK cenab(pakTop, TPOCTUIIbHAS MAlIMHA, XJIONKOOUMCTUTENbHbIC MallMHbI, KapAHbIC
MALIVHBL, MalUHbL JUIsl rnepepalboTKy MepeTd, MallMHBL AJIST U3TOTQBJIEHHS BEPETEH
W s TpousBofcTBa Gepi, MerasutoobpabarbiBalomie CTaHKH, NapoBble MOJIOTEL,
MAUIMHEE JJIST IPOM3BOACTBA UTOJI0K, CTAJbHBIX NEPhEeB U MHOro JApyrux.

B mucsme K Ourenscy or 24 smBapst 1863 r. Mapkc mamer: «Mue Hukorja He
6B1T0 SICHO, B UeM Cesib(aKTOPhl USMEHUJIH TPOLIECC MPSIIeHKs, WM, TOUHee, TaK KaK

1 X Jlenuuckuit c6opunk, crp. 219.
¢ Jle wwun, Cou., T. XVI, erp. 349.
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NpUMEHEHHE Tapa y)Ke JaBHO ObIJI0 M3BECTHO, B UeM BBIPAXKAETCS BMelaTenbCTBO
ABIDKYIIE CUJBl TIpSiiuablliiKa, TOMUMO cuibl mapa? Bour Obr paj, eci Gbl Thl
MHE 3T0  pasbscHW 1. '

K sromy e Bonpocy Bosspamaercsi Mapkc B muchbMe OT 28 siHBapsi TOro jie
1863 r. MoyKHO mpuBeCTH psifi APYTUX J0KA3aTeNbCTB, MOKA3BIBAIOMIMX, KAK TIy00K0
1 KOHKPETHO udyuaa Mapkc He ToJIbKO MAIIMHHYIO UHAYCTPUIO B IIEJIOM, HO U OT/AE/Ib-
Hble MalmiHbl. MUMOX0/10M 00poHeHHOe UMS Yuulica B THCbMe 0T 28 siHBapst 1863 r.
TMOKaskIBaeT, uTo0 Mapkc ciyuras JIeKIUH 3TOr0 KPYNHEHIIEro aHrnicKoro MammHo-
Befla CBOero Bpemenu 2, Terpaiun Mapkca 1o TexHuKe, [0 CHX IOp He omyGiMKoBaH-
Hele UMIJI, packpbiaior Ham usyMmuTesnbHOE 00raTcTBO (haKTHUECKOro Marepuand,
nepepabotaHHoro Mapkcom Ipu HOATOTOBKE €ro IeHUajbHOI0 TPYAA.

Mapkc mogpo6uo, mar 3a marom, BbISIBUJI BeCh X0/, Pa3BUTUsI MalMH U chopmy-
JmpoBai ero B «Humere duocoduu» B CxKaToil, HO MCUEPHILIBAIOLIEH CXeMe: (POCThIE
Opyiusi, cobpaHusi TPOCTHIX OPYAWid; CJIO)KHBIE OpyAMsi; TpUBEJeHHe B JieMCTBUE
CJIOYKHOI'0 OPYAUSl OJIHMM JBHraTeIeM—PYKaMu Yes0BeKa; NpuBeAeHNe dTUX WHCTPY-
MEHTOB B JIeHCTBUE CHJIAMU NPUPOJbI; MALIMHA; CHCTeMa MalldH, UMEeloLast OAuH JABU-
rarejib; CUCTEMa MaUIMH, UMEION(asl ABTOMATUYECKUI JBUTATE/b — BOT XOJ| Pas3BUTUS
MaimHy 3,

Ananusupysi pasBuTHE MaIUIMHHOrO criocofa npousBojicTBa, Mapkc OJecTsiie
NpeABU/e) ¥ ONpe/esin 3HaueHne Ja/IbHeNInX nyTeil pasBUTHs TEXHUKH—HEeNnpephbiB-
HOT'0 I10TOKA, aBTOMaTUsMa u T. A. OH mpoCieans1 PeBoJIOLUIO B TIPOU3BOJACTBE, BbI3-
BaHHYI0 CO3/jaHUEM paboumx MaiiuH. OTY PEBOJIOLMIO 3aBepLiujl «Ero BeIUYECTBO
nap..., KOTOPBIY BCe Ha CBETE IepeBepHyJI BBepX AHOMY». MapKc € reHuasbHO# mpo-
S0PJIMBOCTBIO  PACKPBUT TaK)Ke MCKMIOUATENbHOE 3HAUEHME OJIeKTPUUECTBA, CjlellaB-
IIEro Npu €ro )KU3HW TOJIbKO IepBble waru. Mcropuyeckn Mapke emge He MO pas-
BEPHYThb [0JIHOCTBIO BECh KOMIIJIEKC BOMPOCOB 00 3JIeKTpUYECTBE. ITO Ccenan JIeHud.

HenpepniBHO Gopsick MpOTHB BCEX SIBHBIX ¥ CKPHITBIX MONBITOK U3BPATUTH Yue-
Hue Mapkca, JleHuH J0MOJHUI 3TO yUeHHE PACKPHLITHEM pPsifia HOBBIX CTOPOH B pas-
BUTHH KANUTATUCTUYECKOrO 00IIecTBA M IOJAHSAJ €ro Ha HOBYK CTYNEeHb, COOTBET-
CTBYIOILYIO 3MI0Xe MMIepuanueMa U [pPOJeTapeKuX PeBOoTIONU.

‘Tak e, KkaKk u Mapkc, JleHUH OCHOBAJ CBOK pafoTy HAa M3YYeHHH OrpPOMHEH-
‘HIEro (hakTuuecKoro Marepuajia U3 Bcex oTpaciell yeyjoBeueckoro 3HaHusi. He orpa-
HHYMBAsACh MaTepuaaaMiu UCTOPUH, IKOHOMUKH, CoLrosioruu, Gpumocodun, CTaTUCTHKK
U T, A., JlenuH, 1010000 MapKcy, H3yuusi 3HAUMTEIbHOE KOJMYECTBO TPY/IOB 110 ecTe-
CTBO3HAHHIO, TEXHUKE U uX ucropuu. Takue paborhl, KaK «Marepuanusm u SMIKMPHO-
KPUTUIU3MY, PACKPBIBAIOT HaM J1a00paTopui0 Benmyailiero MbICJIUTeNsi, ONepupyio-
mero B 00y1acTi €CTECTBOSHAHUS W B YACTHOCTH (MSHKM yBEPEHHO M HENOKO0JeOHMMO
BepHOo. CoTHu KHUT 110 PU3KKE, 110 UCTOPHA €CTECTBOSHAHKSI, B YACTHOCTH 110 MCTOPUM
MeXaHuKy, Qusnky, Ouosoruy, (puauonorud M MH. Ap., u3ydmsn Jlenun, cosjgaBsas
9Ty CBOIO paboTy, HANPaBJIEHHYIO NPOTUB MAEANNCTHUECKUX TEOPUil B eCTECTBOSHAHNH,
OecromanHo pa3éuBIIyI0 KOHLENUMM TaKUX KPYNHBIX WCCJIefoBATelell  CBOEro
Bpemenn, Kak Max, OcrBanbj, 'ebMrosibly U JA€CSITKU APYTUX.

Covcku  nuTepaTypHBIX paboT, yIoMUHAEMBIX JIGHHHBIM, 9T0 — (aKTHYeCKH
Tepeuenb BCEro BRIAAIONIErOCST W MEpeoBOro B JIHTEpAType Toro Bpemenu. Tai e,
KaK u Mapke, Jlennn nmpoko u riyGoKo H3ydas TEXHUKY, 0XBAThIBas pasHoo0pas-
HeWlge 0Tpac/iu NPOMBIJIEHHOCTH, 3€MJIEIeNIsl U TpaHCIopTa. Y)Ke B OAHOW H3
pPanHux pabor, «PasBute KamuramusMma B Poccum», MBI BUAMM HCKIIHOUMTETHbHOE
orarcrBo Marepuana, npopaboransoro Jlenuxbim. M3yuas paspuTue KanuTajinsma
B Poceun, Jlennn paer sipkue 00pasiupl COCTOSIHUSA TeXHUKH B OTACTBHBIX OTPACISAX
POM3BOACTBA, JieTaJbHO OCBEmAsi HEKOTOPbIE TEXHOJIOTHUYECKHE TIPOLECCH MAIliH
M KOHCTPpYKumu. JlbHomsiku Pyre, «ICKOBCKME MsiibHBIE MAalIMHBIY, pasjnuHble
TEKCTHJIbHBIE Maluuel, Kpaxmanbubie OapabaHbl, 3Ji€BaTOpPhLl, NapoBhie JABUIATEJH,
BOASIHbIE MEJIbHUIIbL, BETPSIHIH, TOPHO-3ABOACKAs TEXHUKA, CEJIbCKOX03sHCTBEHHbIE

1 Cou. Mapxca u durensea, T, XXIII, crp. 127
* Tam e, crp. 130, ; ;

3 Tam e, T. V, crp. 387,
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MAUIMHBL,  HIEKTPOTJIYTH MNPOAHANU3UPOBAHEl B 9ToW pabore. JlecATKH Karu-
TanbHelMX padoT 10 BCeM OTPAC/]SIM 3HAHMSI MOJOYKEHBI B OCHOBY 3TOT0 TPY/A,
co3aaHHoro eme B KoHue X1X B. M HEU3MEHHO COXPaHSIOLUIEro CBOE 3HaueHue
KPYIHEHIIEro TeopeTHyecKoro 1 orepaTuBHOr0 PyKOBOACTBA.

VCKIII0UUTENIbHO He0IaronpusitHel Obuin ycnoBus paborsl Mapkca. Ho B eite
GoJiee TSOKENBIX yesoBusix padotan JlewuH, Hauasmuit B siuBape 1896 r. «Passutne
Kanutanuama B-Poccumy... B Tioppme ', Kamepa LapcKoro 3acreHka Obiia (yuyeHbIM
KaOuHeToM» BeJKoro MbiciauTtessi. Cpa3y jke mocyie apecta OH YCHJIEHHO K00uBaTCS
T0OJIytueHnst B TIOpbMY HeOOXOMUMBIX eMy KHMI. B mepBoM nucbMe u3 TiopbMbl JleHuH,
3anpauiuBas B CKphIToil Gopme o cyapbe ToBapuileil, pasBUBAET IUIaH CBoeil HaYYHO-
ucceoBaTenbeKoll paGoTel W MPOCHT Tpuciath emy Kuurd. ITucbmo arto, KaxK cBU-
nerenserpyer A. Y. EjmzapoBa, 0blIo CHa®)KeHO UIMHHEHIIMM CITHCKGM HayUHBIX
Kuury. Anna Wnbnupuda sernomMuHaer: «Bopoxamu Tackasa si eMy KHATH U3 Ou0Jii0-
Texkn BoJabHO-9KoHOMUUECKOro ofiiecrBa, AKajeMuH HAYK M JAPYTHUX HayUHBIX
XPAHUJIULI?, | :
~ OrpomHO€ KOJIMUYECTBO MaTepuasoB repepadareiBan JleHuH u B JaJIbHEHIIEM,
'M3yyasi pasBUTHE Pa3/IMUHBIX oTpacieil TexHuKu. PaboThl 10 arpapHoMy Bompocy
II0KA3bIBAIOT, KaK KPOIOTINBO U JETAJILHO OH U3y4Yas Pa3BUTHE CEIBCKOXO035MCTBEH-
HBIX MAllMH U UX TpUMEHeHue, Hameuasl JajibHeiflude MyTH Pa3BUTHUA TEXHUKH B
CeJIbCKOM X03siiicTBe, OTMeuast UCKIIOUUTENILHYIO POJIb JIEKTPUYECTBA B 3EMIICACIIUN.
Ioajueiinme paGothl JIeHHa TalOKe PACKPLIBAIOT HAM, KAK BHUMATEILHO OTHOCHUJICH
OH K ycrexam TeXHHKH U CJIe[UJI 34 HOBEHIIMMYU OTKPBITHSAMU U CABHraMi B TEXHUKE.

OcHOBaB CBOI0 paboTy Ha OpOMHOM (DAKTHUECKOM MaTepuase, Y4Ts BeCh OMbIT
HAYKH ¥ TeXHUKH, JIeHUH pacKphlT CyIRHOCTH yueHusi Mapkca, moxasas, 4TO
MapKc «HasbIBAeT KpymHOM MaliMHHON (Gadpuunoif) MHAYCTPHEN JIMUIL ONpPe/esIeH-
HYI0, MMEHHO BBHICHIYI0, CTyIeHb KaNMTaausMa B MPOMBIWIeHHOCTH. OCHOBHOH
v HauGosee CyIIeCTBEHHBIl NMPU3HAK 9TOM CTAjiMu COCTOMT B YrOTpeO/eHnd st
TIPOU3BOJACTBA CUCTEMbl MAIIMHY®. .

Ha psie npumepoB JIeHuH M0Kasai, Kak MepPexof K KPynHoi MauluHHOM HHALY-
c[T]pun PEBOJIIOLMOHU3UPYET HE TOJIBKO TEXHUKY, HO ¥ BCE 00IIeCTBEHHbIe OTHOIIEHHUST:
«lepexon or many(paxTypsl K (abpuie 3HAMEHYeT MOJIHbIA TeXHUYECKHH TepeBopoT,
HUCTIPOBEPralomuil BeKaMU HA)KUTOE PYyuHOE HCKYCCTBO MAacTepa, a 3a 9THM TEX-
HUYECKUM TIEPEBOPOTOM HEU3OEKHO HAeT camasi KpyTas JIOMKa OOIIeCTBEHHBIX
OTHOWIEHUIT  TIPOM3BO/ACTBA...» &,

ToJIbIO Ha OCHOBE 9TOI0 pa3rpaHUUEHust ABYX cTauii—Manydaxtypa u padpuxa—
BO3MOYKHO TOHSTH «peofpaykalouiyio, MpOrpeccHBHYI0 pojb Kanutaausmar. Eciu
10 BBICIIEH CTauu—KPYIHONK MAIIMHHOA HHAYCTPpUY — ellle IOCMO/CTBOBAN0 PYUHOE
IIPOU3BOJICTRO 1 TEXHUKA IPOrpeccupoBasa Kpaiiie MeIEHHO, TO C [EPEX0J0M K 3TOH
BBICLIEH CTafuu HauuHaercsi OBICTpOe PeBOJIIONMOHU3UPOBAHUE TEXHUKH.

TMonemusupysi ¢ HapogHuKamy, JIeHMH MoKasaj HELONyCTUMOCTL MOCTAHOBKH
BOMPOCA «0 3HAYEHWM MAIUIMHBI BOOOMIEY. ITOH peaKUUOHHOW MOCTAHOBKE BOMPOCA
~ Jlenun  ueTKo NPOTMBOIOCTABHJ Teopuio Mapica «06 MCTOPUYECKON pOJIA MAlIMH

B JAHHOM KamuTAIMCTHUeCKOM obuiecTBey. Tak ke, Kak Mapkc pasobiauvi B ¢BOe
BpEMSI MeJTKoOypyKyasHylo cymHocTs Teopun [Tpyona, Jlenun pasoaunii HeroHu-
MaHue HCTOPUUECKOM pPOJIM MAIIMH BCEMH POMAHTUKAMU M HapojHuKamu Tarna Cuc-
moman 1 dppycu. IMokasas ommGOUHOCT MX KoHUeruit, JIeHUH pacKpsil AeHCTBH-
TeRHYI0 POJb MallMH Kak (akropa mporpecca npu Kanprammsme °.

Pazo0naunB peakIUOHHYIO CYIHOCTL Teopuu CHCMOHM, NPUILEINEro K «yue-
HUIO 06 «ONACHOCTHY KANUTAJM3MA W KAMUTAJHCTHYECKOro yIoTpedsIeHnsT MalluHy,
JIeHuH moKasas B3J0PHOCTH BCEX IPUBBIBOB 9TOI'0 POMAHTUKA M HAYIIKX 10 ero cjie-
JAM HAPOJHUKOB «3a/IEPIKATBY, (YMEPHUTEY; (PETJIAMEHTHPOBATL) POCT KanuTAIu3Ma.

101 e mutm, Comlsope BLL erp.: 507,
2 Tam jKe, ¢rp. 5b9.

3 Tam ke, cTp. 353,

* Tam e,

5 Tam sxe, 7. II, crp. 50-—56.
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ITOM KPUTUKOI, Clenannoi ele Ha pyOexe XX B., Jlenun He B GpoBb, a B rya3 Ober
COBPEMEHHBIX peaKuuonepos, llnenrsiepos, Jlioamesneit u Apyrux MailMHOGOPLEB,
N0/l BJIMSIHMEM KpH3MCa KIIMKYIIeCKH B3bIBAIOIMX 00 00ysfaHud TEXHHUECKOIo
fiporpecca u TpedyloUUX €ro MCKYCCTBEHHOIO TOPMOYKEHHS.

B Gecene ¢ amepukancikoit paboueit enerauueit 9 cenrsabpst 1927 r. 1. Craimn
YKasan, uro JlemuH «paspusi Jajblie yuenue Mapkca-OHrenbca TPUMEHHTETHHO
K HOBBIM YCJIOBHSIM pa3BuTHsl, NPUMEHUTEILHO K HOBOM (pase Kanuranusma, npume-
HUTENIbHO K uMIepuayausmy... 3acnyra JlenuHa u, crajno ObiTh, HOBOE Y JlenuHa
COCTOUT 3[(€Ch B TOM, UTO OH, OHMUpasiCb HA OCHOBHBIE IT0JIOYKEHUST «Ram«‘t'rana»,
Jlan 000CHOBAHHBIA MapKCHCTCKUM aHAnU3 UMIEpHanusMa, Kak mocsiefneid dassi
KaluTajiusMa, BCKPHIB €r0 sI3BBI U YCJIOBUSI €ro HeusOecHoi rubesmm *.

C xonua XIX B. KanuTa/mMaM BCTYNMJ B BBICHIYIO M TOCJIEAHION CTajUI0 CBOEro
pasBurusi. Hauanach snoxa wmnepmajmsma, TMepuoj MOHONOJMCTHUECKOr0, SarHu-
Balollero KamuTanusma. Besyiepykuas, BCe yCuMBAIOMASCS MOrOHS 3a NMPUOLUIBIO,
KOHKypeHTHast Oopb0a u Jpyrue ABIKYUWIME CHJIBI KanuTaauCTUUECKOro pasBUTHA
B OFPOMHO¥ CTeleHu CTUMYJIMPOBaJM JAaJIbHEHIIMN TeXHUUECKUI nporpecc, nojaxie-
CTLIBAEMBLIl COHKOM BOOPY KeHUii B CBSI3W ¢ MMIIEpHATHCTHYECKUMH BoliHamu. Jlocra-
TOUHO IPUBECTH JIMIUb KpaTKUil mepevyeHb KPyNHEHINX TEXHUUECKUX AOCTHIKEHHUH,
uTo0bl MOHATL KOJIOCCATIbHBIE YCIeXH TEeXHHKH OMoXyM HMIepuanusMa u eme Gosee
KOJIOCCabHbIE TEXHUUYECKHE BO3MOMKHOCTH, KOTOpBle HE B CHIax HCHIO0JIL30BaTh
KaTuTa u3M.

TypOunbl MOMHBIX NApOBBIX W THAPABIMYECKUX IJIEKTPOLEHTPAsiell B Coiose
€ JBUraTesieM BHYTPEHHEro Cropanusi pasOuiid BeKOBYI0O MOHOTOJIMIO TAPOBOH MOp-
HHeBO MauriHsl. [1oTHHEbL rHApoCTaHINMIA Nepepesau Beiuyaiiime peKu, HapaBHB
MHJUTUOHBI JIOUTAANHBIX CUJX Ha JIoNaTKu TypOuH. JIMHUKM BBHICOKOBOJBTHLIX Hepeaay
PasopBaji 3aMKHYTHE NPEKJE B Npeienax OTAebHbX (alpuic CTEHBl dHEePronpons-
BOJCTBA. INEKTPUUECTBO NPOHM3ATI0 BCE 00/7ACTH TEXHNKH, MEpecTpoumsio paboune
MAlIMHbL, J0BEs [0 M3YMUTENILHOI'0 COBEpPHMIEHCTBA ABTOMATH3AUMI0 uX paldoThl.
B recariu u cornu pas ObicTpee 3aBepTe/uCh paboure opradbl MallUH. .

Poct MoummocT MamuH, Ha 0CHOBE KOHLEHTPALMUA MOHOMOTHCTHUECKOTQ TPOU3-
‘BOACTBA, NEPECTPOUJT UMCJIO U MEpPY B TEXHHKE, 3aMEHHUB B KOHEUHOM MTOr'e BOJIBTHI
KUJI0BOJIBTAMM, KUJIOBATTHI MEraBaTTAMH.

Mexanusalus ¥ aBTOMATH3M, HENPePLIBHLL 0TOK, CTAHAAPTHI, HOpMaH Ipeol-
pasoBa/i Lo npousBojcTBa. Hooe paspeurenue monmyumia TonsusHasi nipobiema.
Momubie HeQTSAHbIE [OTOKK HOTEKIM MO CetsiM TPYGONpPOBONOB. KpPEKUHT-TIPOLEce
npeBpaTui OeJHYI0 JIerKuMM (ppaxuusamu Here B Ooraredinuii MCTOUHKK  JIETKOTrO
MOTOPHOI'0 TOIJIMBA 111 MHOTOMUJIJIMOHHON apMuu ABUraTe el BHYTPEHHEro Cropanusi.

BecuncienHbIM MHOXECTBOM pa3BeTBJieHui pasbeKanach XuMusl yTJIepoJUCTHIX
COCAUHEHMH, CBEPKAIOMAS KPAaCKaMu AECSITKOB ThICSU CHHTETHKOB, BHIGPACHIBAEMBIX
Ha PHIHOK MHPOBBIMU MOHOTIOIUSIMA Ha CIy>KOy BoiiHe M MUpY.

_ XuMHUECKas IPOMBINITIEHHOCTb BIUTIOUMIA B XO3SHCTBEHHBIA o6opoT psifi HOBBIX
BHIOB LieHHeHmero cuipba. M3 rimHbl pofusnics metasn Gyjiyuiero—asmoMuiuii. Je-
CATKH HOBBIX METaJIoB BOLLIM B NPOM3BOJCTBO, ofeCreudB CO3JAHME PSAA HOBBIX
OTPACIEH. 3amOJHEHBI MOC/EHIE KIICTKH MEH/IEIeEeBCKONH CHCTEMB: MOTHOIEH, BOJIb:
bpam, Banajuit u Apyrue 9eMeHTH H3MEHHIH JIMLO CTaju, Co3JaBasi CrjiaBbl CKaso4-
HOii TRepROCTH 151 PettoB, paboTalowX 11py 0eJI0M KaJIeHHH B CBEPXMOIIHBIX CTAHKAX
ABTOMATAX,

cmp?}ﬂ;’:!/:;le FOpoJa-ruranThl 60pa3AAT BOJHBL Mopeii. [lBurates BHYTpeHHErg
s, Bos;c{gbmnuﬁespenbcowe NyTH VIS MEXaHHUeCKOro TpaHcnopra (aBT0) ¥
ot Mzmou no0efy uesoBeka Haj BosfyxoMm. TpaxTop, KombailH, COTHU
: = & MAlMH npoknafsiBalor cefe MyTh B 3eMJIENETHN.
Al T;:;‘f;;?l" nl;gigganeunoﬁ paGore wuCC/Ie0BATE/EN-0MHOUEK MOHOTOTIHCTHHYE-
S p OTIOCTABH/I MOLIHBIE HAyUHO-HCCJIEA0BATENLCKHE KOMOHHATHL-

PUICH H300peTeHnit. Brispanbl K u3nu MHKEHEpH! JUIs W300PETeHuily,

L'Crannu, Bornpocw J€HuHnama, 1932 r., ¢rp. 263—264. \
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Ho oco0enno sipKo pasBepHyJICS TEXHUUECKMHi IPOrpecc B~ «uesioBeKoyOoiHoi
HPOMBIIIJIEHHOCTHY. Bce JoCcTH)KeHUsT 4esioBeYecKoro yma IOCTaBJIEHBL Ha CIYKGY
CO3/laHUsT CBEPX/IAJIbHOOOMHBIX MYIIEK, MEXaHW3UPOBAHHOIO OpY)Kusi, GoMOOMETOB
M B3PLIBYATBIX BEI[ECTB HEC/BIXAHHOM CHJIBL.

CMepTOHOCHBIMYM  YAYIIAIOWUMU, OTPABIISIIONUMY, CJIE30TOUMBBIMU, HAPBIBHBIMM
rasaMy MOXKET (TOpPAUTHCS» BOEGHHAsl TeXHUKA MOHOMOJMCTMUECKOro Kamurana. Co3s-
Jaubl IUIOBYYHE KperocTd, IOrJIoalomue AeCATKY MUJIIHOHOB pyO6Jiell mpu CBoem
OCyINeCTBJIEHWM W TuOHyIlue OT OAHOro B3phkiBa Topneasl. IlojBojHble Kpelicepa,
sarpajuresiv, pasBelUMKU PLICKAIOT B IVy0MHAX OKeaHCKUX BOA. PelT B BO3AYIIHOM
NpPOCTOpe ICKAAPUIIBH CesiTesieil CMepTH. - ke

TakoBel B 00LuX uepTaxX OTAENbHbIE BEPIIMHBI B PA3BUTHH TEXHUKU MMIEpHa-
JIM3Ma, CKOBAaHHOW 000CTPUBIIMMHUCS IIpU HeM NPOTHBOPeUUsIMU. PasBuBasiCh phiB-
KaM#, OJHO00KO, TEXHUUECKMH IPOLecC MAET Hen30EeXKHBIM Uil KalnuTajausMa IyTem
COBMEIIEHNST OTCTAJIBIX BapBapCKuX (hopM C MepefoBOi TeXHUKOM.

Ananus cnoHeiimeii 00CTAHOBKM MMIlepUaiu3Ma, PacKpbITHE BCEX TMPOTHBOPE-
UMl 3arHMBAIONIEr0 W YMHUPAIOLIEro KanuTaiu3Ma—UCTopuuecKasi 3acnyra JlenuHa.

I'uranTckue ycnexu TeXHUKH B 90Xy HMIepuaiu3Ma ObulM Bcerja B LEHTpe
BHUMaHusl Jlennna. C )KuUBeHIIMM WMHTEPECOM OH OTKJIMKAJICSl HAa BCe BbIIAIOHIpeECs
TEXHUUECKYE JOCTHIKEHUS, PACKPBIBAsi PEBOJIIOLMOHHYIO CYIHOCTH TexHuku. 00 3rom
FOBOPUT TeHUANbHBIA aHanM3 MMIEpuaau3Ma, JecsiTKu crtareid 00 aBTONPOMBIILIEH-
HOCTH, TOJ3eMHON rasuuralnuu yris, HayudHoM opraHusauuu Tpyja, JlamaHuwcKom
TYHHEJIE ¥ MHOXECTBO JpYTUX. ;

CpaBHuTh 3Hauenue JIeHMHA AJIST PA3BUTHS TEXHUKH M HAYKU HENMb3S HU C KeMm
B TpomuioM, Kpome Mapkca. LlennkoM MoXcHO oTHecTH K JIeHHHY cnoBa OHresbea,
NIPOM3HECeHHbIe Haj Moruyioi Mapkea: «Hayka Gbiia s Mapkca ucTopuyuecKu JiBY-
KyIeit, peBoJOLOHHON cutoi.. Kakyio Obl )XuBYI0 pafiocThb HU JAOCTABJIANO €My
Ka)X/10€ HOBOE OTKPHITHE B JIIO0OH TeopeTnyecKoi HayKe, O MPAKTHYECKOM Tpume-
HEHUM KOTOpPOro MoKa enie He ObLIO M peun, ero pajocThb Oblia COBCEM MHOM, KOrjAa
AeN10 11710, 00 OTKPBITUY, HEME/JIEHHO OKAa3bIBAlOMIEM PEBOJIIOIMOHHOE BO3/EHCTBUE
Ha IIPOMBIIIIEHHOCTb, HA UCTOPUUYECKOE pa3BuTHE B0OOIIE» L.

IopusiBuu yuenue MapKca Ha BHICIUIYIO CTYIEeHb, COOTBETCTBYIOIIYIO 3roxe
MMIEPUATM3Ma U TPOJIETAPCKUX peBoJoLmMid, JleHuH mnoxasan crnenuPuky u nyTy
Pa3BUTUA TEXHUKM uMIMepuanu3Ma. PackpeiBasi 3aKOHBl pa3BUTHS WMIEpUanU3Ma,
JIeHuH u3yuan ux it TOro, uroObl «PEBOJIOLMOHU3UPOBATH CYIIECTBYIOMUA Mup),
ubo, rosopa” cioBamu Iuresnbca o Mapkce, JleHun mnpexie Bcero ObUT peBOJIO-
nuoHep. TonbKo B 9T0M cBsI3m JleHMH W3ydan W MOT uM3ydyaTh TEXHUKY IMOXH
UMIepuanu3ma.

AHTATOHUCTHUECKMI XapaKTep TEXHUUYECKOro pas3BuTHs, BCKpLITHIA MapKcom,
00yCIOBJIEHHBII OCHOBHBIM MPOTHBOPEUYHEM KaNUTaJMCTMYECKOW CHCTEMBI MEXY
00LIeCTBEHHBIM XapaKTepoM MPOU3BOACTBA W YACTHHIM XapaKTepoM NPUCBOEHHS,
pesKo obocTpuiCs B Inoxy umnepuanusma. Ilepexox K monomonuu, nepeies mupa,
CO3/laHe MUPOBOTO phiHKAa ¥ Gopbba 3a rocnojACTBYIOLIEE MOJI0YKEHHEe HA 9TOM phIHKE
BOCIPOU3BE/IU HA paciiMpeHHoi OCHOBe M yryiybusnu BCe NMPOTHBOpEYMst, HEoTheme-
MBI€ OT KanmuTaauama. J1oxa roCrnojiCTBa «YMUPAIOIIEroy U (3arHUBaOIEro» Kanurana,
310Xa MMINEPHATUCTUUEeCKIX BOWH, SIBUBIIMXCS BMECTE C TeM (KAHYHOM» COLUATIMCTH-
YeCKoit peBomonuu, 06ocTpuiu 60pb0y MLy MpoJeTapuaToM u 0ypyKyasuei, Me gy
OT/JIEJILHBIMUA  TPYNIUPOBKAMKH (UHAHCOBOIO KamuTajna, MeXAY TIOCHOJACTBYIOIINMM
CTpaHaMu M YTHETEeHHBIMH KOJOHMAJLHBIMU Hapofamu. MMnepuanusm BbI3BAJI HE
TOJABKO OFPOMHOE YCJIOXKHEHUE BCeit 06CTaHOBKH, crienuuueckoe nepensieTeHue Beex
NpOTHBOpeurii U HOBBIE (opMBI KilaccoBoif GOpbOBl, HO U 0003HAYMI HEOOXOLUMOCTDH.
YCHIISHHOM MOAroTOBKY TpoJieTapuaTa K HEMOCpPe[CTBEHHOMY SaxXBaTy BJIACTH..

B nnane 3tux HOBBIX 3ajay, HEU3MEPUMO YCJIOXKHEHHBIX MO CPaBHEHHMIO C Tpei-
miecTBylomeil o6cranoBKoif, Jlenun pasBepHyJi CBOil aHaiu3 UMNepUaiu3mMa, pacKphiB-
mui HaM CYIHOCTL ¥ JIBIKEHUE TeXHUUYECKOro Mporpecca 9Tou SMOXH.

1 3urennc, O Mapkece u mapkcusme, crp. 37:
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Jlennn mnoxasan Oeccmyine KallMTalu3Ma OCBOMTH Pa3BepTHIBAIOIIMECS MEPE)L
HUM TeXHUYECKKHE BO3MOYKHOCTH. AHAJM3 TEXHUUECKUX WH300peTeHuid M OTKPHITHH
Heus0e)xHo npuBoAma JleHnHa K BBIBOAY, UTO (TeXHUKA KaNUTaIu3Ma C KayIbiM
JiHeM Bce Oosiee u Oojiee mepepacTaeT Te O0UECTBEHHbIE YCI0BUS, KOTOPhIE
OCY)KIAIOT TPYASIIKXCS Ha HaemHoe padcTBO» 1.

W3yuasi TeXHUKY uMmnepuanusMa, aHaIu3upys nyTd ee passutusi, Jlenuu BCerja
COCPEOTOUNBAJI CBOE BHUMAHME MMEHHO HA TeX €e JOCTIKEHUSX, KOTOphIE HOJDKHbI
Oblmy Jiedb B OCHOBY MaTtepuasbHol 6a3bl coumaynmama. Pasbupasi xuury JHxuiib-
Opera «M3yuenue pnBwKenuity, JIeHHH 0COGEHHO OCTAHABIMBAETCS HA €r0 BBICKA3bI-
BaHUU 0 TOM, UTO «Ceiuac IpOKCXOUT «OTPOMHOE PACTOUMTENILCTBOY OT PASPOSHEHHbIX,
MOBTOPHBIX M TaK flajiee «UCCIIeA0BAHUIY. ...« [eoM npaBuTesbeTBa COEMHEHHBIX
IITATOB SIBJISIETCST YUpeXKAeHne TaK(ro 0I0po CTaHAAPTU3ALMK MEXaHUUECKUX IPOMBIC-
JjioB. CraHfapThl, TaM YyCTaHOBJIEHHBIE U coOpaHHble, ObUIA OBl 0OIIECTBEHHOW COO-

CTBEHHOCTLIOY... B ¢Bsism € 9TUM BbicKasbiBanueM JDiunbOpera JleHuH mNuilet
HOMCTUHE TMPOPOUECKUE JUIS CTaHJapTU3alluy CJIoBa: «IpeKpacHbld o0paser TeXHu-
YeCKoro mporpecca mnpu KanuTajausMe K COLUau3My»?, ' )|

M3yuuB kuury Teitopa «YnpapiieHue npeanpusituemy, Jlenus noguepKuBaer,
uro cucrema Teiisopa, oXBaTuBIIasi B TO Bpemsi B AMepuKe «rosibko 60 000 paGounxy,
[pY KanuTaJu3Me—«IbITKA WM KY HC T TI0 K»? B cnenuanbHO - MOCBSIIEH-
HOW 9TOM Teme craThbe JlewuH Jaer ucuepnbBaioUlyId oleuky cucrembl Teitopa
B KaNUTATMCTUUYECKUX YCJIOBUSIX. ; :

«Cucrema Teiinopa—KaK M BCe NPOrpecchl Kanuranu3Ma—CoeiuHsier B cebe
YTOHUEHHOE 3BEPCTBO OypiiKyasHOW SKCruioaTaluu M psij Gorarediinx Hay4yHbIX 3d-
BOeBaHUi» *. ’

B panbueitmem Jlennn HeofHOKpaTHO Bo3Bpamiaercsi K cucreme Teityiopa, KoH-
KPeTHO IMoKasblBast, KaK Clie/lyeT UCI0Jb30BaTh TPKU COLMAIN3ME 3aJ10)KEHHbIE B Heil
- Dorareitine HayuHble OCHOBAHUS. ‘

IpoananusupoBas, Ha ocHoBe yuenusi Mapica, TeHJAEHLMH Pa3BUTUSI TEXHUKHU,
Jlennn nokasain, Kak uMIEpPUau3M, He UCKJIIOuasi, a Ha OTAENbHBIX YUacTKax CIo-
COBCTBYS1 POCTY TEXHUKH, BCE YK€ YCHIIMIT Nperpajbl Ha MYTH TeXHUUECKOI'0 Pa3BUTHSI.

Camasn riy0okasi 9KOHOMUUECKASI OCHOBA MMIIEPUAJIN3Ma — MOHOTOJUS — HEU3-
O@KHO He TOJIKO He YCTpaHsieT, HO M 000CTPSIeT BCe MPOTHBOPEUMsi €ro PasBUTHS,
Co3/laBasi BMeCTe C TE€M HOBbIE MPOTHBOPEYNsi, CrenupuuecKue AJisi MOHOMOIUCTHYE-
‘CKoro Kanuranusma. Ilo camomy CBOEMY\CYLIECTBY, «KaK U BCAKAas MOHOMOJUS, OHA
TNOPOXKAET HEU30EHCHO CTPEMJIEHHE K 3aCTON U 3arHUBaHUIO. [T0CKOIBKY YCTAHABIIM-
BAIOTCsl, XOTs OBl HAa BPEMSI, MOHOMOJIbHBIE LEHBI, TOCTOILKY MCUE3Al0T A0 W3BECTHOM
crenenu nofyauresbHbie NPUUMHEI K TEXHUYECKOMY, a C/IeA0BATEIbHO, U KO BCAKOMY
APYroMy TPOrpeccy, ABM)KEHUIO BIEPe/l; HOCTONbKY SIBJISIETCS, flajiee, 3 K 0 H 0 M U~y
YecCKas BO3MOXKHOCTH MCKYCCTBEHHO 3a/ep)KUBATh TEXHWUECKU mporpeccs.

dnusox ¢ OyThUIOUHOM MammHoil OyaHca, NpUBEeHHbIH JIeHHHBIM, CTaJl KJaccu-
UECKMM TIDUMEPOM 3a/IepIKKKU TEXHHYECKOro passutusi. Ho 9To ToNbKO 0fMH npumep
M3 OECKOHEUHOr0 MHO)KECTBA AHAJOTMYHBIX (DAKTOB, OPTAHMUECKH HEOTHEMIIEMBIX
OT PaspuTUs TEXHUKHU TIPY MOHOTOJIMCTHUECKOM KallUTau3Me. l/

Harenrubie. oprannsarm KanuTaJuCTHYECKUX CTPAH MOI'YT IPHBECTH O00BEMH-
CTBIE DEECTPHl NATEHTOB, CKYIUIEHHbIX M OMEPTBJIEHHBIX MOHONOJMsIMM. B cucreme
IOCJIEINUX CO3/LAI0TCS JayKe Criela/IbHble OTE/bI ¢ efHCTBeHHOM QyHKIueh CIKyTKn
H OMEPTBJIEHUS] TIATEHTOB. '

JABHBIN cekperapb natentHoro 6iopo CIIA Vnapa mumer: «Ecth Gecunciier-
HO€ KomavecTBo uzoGperenuii, KOTopble, eci Obl UX IYCTUTH B JIeJI0, Morjm Obl 3Ha-
“MTEIIBHO yiemeBnTh NpoAyKIuio. Mx YMBIIIIEHHO 3aepyKuBaior, YToGbl yCTPAHHTh
KOHKYPCHUMIO. KoHUepHEI, mM0Jb3yIOMMECsT CTAPBIMU M300PETEHHSIMH, 33 KOTOpbIE:

P Nleunun, Cou., 1. XVI cTp. 369

3 XXI1 JlenuucKuit c6onim y .2.69
3 Tam xe, cTp. 261, e :
$ Jewnun, Cov; ' XXIJ, crp. 454.
5 Tam ke, T. XIX, crp. 151,
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OHU B CBOE BPeMsI J0POro 3ariaTHIA U U1 KOTOPBIX OHU NIPUCTIOCOOUIIM CBOU 3aBOJIBI,
CKynalT HoBble, GoJiee JielieBble METOABI JJIsl TOro, YTOOBI MOMEMATh KOHKYPEHTaM
BOCIIOJIL30BATBCSA VMU, U NPAYYT UX BCeT/a B CBOM Cei(pbly.

JlocTaTouHo H3BECTHO, UTO €BPOINEHCKUN aIOMUHMEBBI KapTelb OMEpPTBIISIET
cnocod XernyHia, npu KOTOPOM BO3MO)KHA 3ameHa GoKcuTOB rimHO3eMoM. Taroxe
obmen3BecTed (PaKT NoKynku nareHtToB Jlayuendesbia aHLAMHCKUM U UTANbSHCKHM
TPECTaMK NIPOU3BOJICTBA HCKYCCTBEHHOT O 1lIeJIKa, IT0X0POHUBIIMMU 9TU MATEHTh B CBOUX
ceifpax. Heckosbio sieT ToMy Hasaj Obl1 0NMyOJIMKOBAH B Ia3eTe KOMMYHUCTHUECKOM
SIUEHKK  JIEKTPOTeXHUYECKOro KoulepHa CumeHca IepeueHb psiia KpynHedmux
n300peTeHuii, KoTopble KOHLIEPH BHIHYCIEH ObUT 3aM0J14aTh U3-3a 0053HM 00€CIEHUTD
CBOU cTapblit 0CHOBHOM KanuTasi. AHOJHBIE BBIIPSIMUTETH , (JOTOITEMEHTHI 1/ PSIL APYTUX
JOCTIDKEH U, KOTOpBIE JMeHCTBUTENIbHO MOIJIM TIPOU3BECTH IePeBOPOT BO  MHOTUX
oTpacyasx TPOMBIIJIEHHOCTH, OKA3aJuCh OMEPTBJIEHHBIMH.

MoHOIONCTHUECKNH  KalUTAIN3M He OrPaHMYMBAETCS TOJIBKO CKYIKOM ¥ KOH-
cepBalMeil aTeHTOB; OH CIUIONIL M PSIOM AYUIAT Y)Ke Hauatele peasnsaiiei usodpe-
Terns. Cyapba nzobperenHoro bepruycom crocoa ruApupoBaHUs YIJIsl U MOJIYYEHUS
{13 Hero >KUAKOIo TONJINBA -— sIpKash M/UNIOCTPALlUs ITOro MoJioXKenust. B pesynbrare
BMEIIATEILCTB | He(TSIHBIX MOHOMOJMMI TMyTyu AJIst MoJIyYeHusi KCKYCCTBEHHOM HedTH
u e2 ppakiuit mo crocoby Bepruyca, 1o Kpaiineit mepe 3a npejesiamu 'epmanny, oKa-
3aJIUCh 110 CYIIECTBY 3aKpuiThiMu. Bopbba crimueunoro Tpecra Kpeiirepa ¢ 3axura-
TebHBIMI NpubopaMu INpuBera K (PaAKTHUECKOMY OMEPTBIJIEHHIO (BEUHOM» (3a)Ku-
‘ rawomeiicsas 1o ThICAYM pas) COUYKKM, U300peTeHHO! aBCTPUUCKUM HHDKEHEPOM
Puurepom. ; ;

Yuenble JlaKeu KalnuTaau3Ma He O0CTAHABAMBAIOTCS Iepeji TeM, uToObl «HAYUHO)
000CHOBaTh HepeaybHOCTh, JAa)Ke HEBO3MO)KHOCTHL JIHOOBIX u3obGpeTenuit, Kpome Tex,
KOTOpbIE peanu30BaHbl UX Xo3seBamu. BcrnoMHuM Xorsi Obl, KaK yueHblil COpaTHHK
Lleiicca AGOe TeopeTHuecKu «0Ka3blBa» HEBO3MOMCHOCTL CO3[aTh Gosiee CoBeplieH-
HbIe MUKPOCKOIIBI, UeM MUKPOCKoTbI (upMbl Lleiicc. B CBS3Y ¢ 3TUM BCHOMHUM CYLOY
npepnokenust IlonoBuloro o samene nmuH3 (OTOANNAPATOB CepuuecKUMU 3epKa-
JlaMd, B CBOE€ BpeMsl 3aiylIeHHOT0 MOHONOJIUSIMHU.

Henbsa He oTMeTuTh 3€Ch TOT0 00CTOSATENILCTBA, . YTO MOHONOJINY BCAYECKH 3a-
MaJIu1BalOT OMEepPTRIIEHHBIE UMHU H300peTenusi. TonbKo OTAEILHBIE (PAKTHI 9TOro Mo-
PALKA NONYYUIIH U3BECTHOCTh. PacKphbiTie TaHUKOB MOHOMOJIMN C TIPUXOJIOM K BJIACTH
npoerapuaTa 0GHAPYHWT MOJIHOCTBIO BCe 00raTCTBO MEpefoBoi TeXHUUECKOH MBIC)IH,
CKOBaHHOW MoHonomuaMH. Mmeiotesi, Hanpumep, CBeAeHUs1, YTO CYIIECTBYIOT J0CTa-
TOYHO 'peHTabesibHBie CroCOOBl JI0JIyUeHHsl NPSIMOTO >Kese3a, NaTeHThl HA KOTOphie
KYTiedbl 1 COpsiTaHbl MeTayulypruvyecKumy Koniepuamu I'epvanun um Ppanuuy.
10T (PAaKT MOATBEPIKAACTCSI TEM, YTO MOCTpOEHHbI B BoxXyme 3aBoj sl MOy YeHust
IPSIMOro yKenesa (paccunTad Ha npou3BoACTBO 20 THIC. TOHH B TOJ) MPEKPATHIL CBOIO
JIESITeJIbHOCTD, HECMOTPSI Ha TO, UTO 110 YTBEPHJIEHUI0 HEMEUKUX METaIypruiecKux
 OKypHaioB 00XyMCKasl yCTaHOBKA Obljia 9KOHOMHYECKH BHINOMHOM.

Jlenun KOHKPETHO MoKasal, 4T0 S3arHuBaHMWe OTHIOAL He MCIJTII0UAET pocTad
KanuTaaisma.

4Bbi10 66t 01UOKOM AyMaTh, — TroBOPUT JIeHMH, -— UTO 9Ta TEH/IEHLUS K 3arHu-
BAHWIO HCKII0YAET OBICTPBIM POCT KanuTaim3Mma; HeT, OT/LeIbHbBIE OTPAC/I IPOMBIIIJIEH-
HOCTH, OT/leJIbHBIE CJIoU OYypIKyasun, OTAeNbHBIE CTpaHbl MPOABAAIOT B 90Xy HMIIE-
puanusma ¢ 6oJiblIeH it MEHbIIel cuiioi To 0JHy, TO APYTyio U3 STHX TeHJIeHIui.
B nemom xanuanu3m HeusMepuMo ObICTpee, YeM Ipexie, pacTer, HO 9TOT pPocT He
TOJILKO CTAaHOBUTCS BooOILe 00J1€e HEPAaBHOMEPHLIM, HO HEPABHOMEPHOCTD IIPOSIBIISETCS
TAKOKe, B YaCTHOCTH, B 3aTHMBAHWM CAMBIX CHJIBHBIX KanuTasjaoM' crpaH (Axrausi) .

Yuenue Jlenuna o Texuure, pa3putoe T. CTaJUHBIM, PACKPHIBAET HAM MOMIMHHOE
CYLIECTBO TEXHUUECKOro nporpecca npu Kanuraausme, JIMXOPAaAOUHO IyJIbCUPYIOIEM
OT KPUBHCOB K JITpeccuu 1 «OJIecTsumM» paciBeram, uTo0bl 3aTeM CKATUTHCS B €lie
fonee riy0oKyl0 NpPONacTb KPU3UCOB.

Bl e wnnCon s XIX, rorp.il 72,
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«KanuranucTuueckoe 1poOU3BOACTBO, — mucan  JIenuH, — pa3BuBaeTcsi CKad-
KaMu ¥ nopeiBamu. To «Onectaiinity pacuper npoMbIIUTIEHHOCTH, TO KpPax, KPH3HC,
gespaboruiay ', Heus0eKHOCTb 9TOT0 TIOJOKEHUSI ¢ MCUePIBLIBAIOIIEH 0JIHOTON
lpojieMoHCTpupoBas JleHuH Ha® aBTOMOOMJIBHON I[IPOMBIIIIEHHOCTH » *

«[Ipumep «MOAHOIY NPOMBILJIEHHOCTH, KOTOpAs Pa3BUBAETCS TEHeph 0COOEHHO
OBICTPO, W/ HA BCEX MapaX K Kpaxy — 9T0 aBTOMOOMJILHASL MPOMBIULIEHHOCTD. .. ).

«[pu  KanuTauCTHUECKOH OpraHM3aUMy  HAPOAHOrO XO3sHACTBA  aBTOMOOH/IH
ABJISIIOTCST IOCTOSTHUEM TOJIBKO CamMoro ysKoro Kpyra 0Oorathix Jiojeit. I[lpomsnu-
JICHHOCTG M OTJra 0Bl HOCTAB/ASATE  COTHU THICAY “aBroMoOM/Ied, HO HulleTa
M a € C bl HAPOJA 3a/lep)KUBACT PAa3BUTHE M BHI3LIBAET Kpaxu II0CTE HECKOJbKHX
JIET OJIECTSILIEro» POCTA...».

«Meyaty mpounm. ABTOMOOMJILHOE €10, TPy 00CTYKUBAHMKM OOMBLIUMHCTBA Ha-
CCJICHMST, UMeeT rpoMajiHoe 3HaueHue, 100 00IECTBO 00BEAMHEHHbIX pabounx 3aMeHUT
ABTOMOOMJISIME Ov4eHb G0JIbIIOE KOJMYECTBO Pabouero CKoTa B 3eMJIEJE/IMU U B M3BO3-
© HOH 1IPOMBILUIEHHOCTIN?.

[pornos Jlennna, chenanmbiii eme Ha 3ape passBuTHs ABTONPOMBILITIEHHOCTH,
ITOJTHOCTLIO TOATBEPNHCIACTCST BCEM [JaJIbHEHIIUM DPa3BUTHEM STOM 0Tpaciu, 1epBol
TIONABIIeH MO/ yAap Kpusuca 1 0Co0EHHO YKeCTOKO MOPAYKEHHOM UM,

B aBToMoOM/IBHOI TPOMBIIIIEHHOCTY HANLIM CBOe HauboJiee MoJIHOE BEIPAYKEHHE
HPUHLATIBL TIOTOYHOI'0 TIPOU3BOJCTBA, aBTOMATH3ALMM 1 T. ., OCHOBAHHbIE B KanuTa-
JIMCTHYECKUX YCIOBUSAX Ha 0eCrolia/IHOM «BBDKMMaHMKM 110TA 110 BCEM IpaBUJIaM Ka-
IIATaNCTHYeCKOM HayKu». OTAeNbHBIE ABTOMOOUJILHBIE KOPOJM TOPAMJIMCH COTHAMU
TBICAY BBIYCKAEMbIX HMH AaBTOMAIINH, BOMJIOTHUBIINX B ce0e BHICIIMI ONBIT TEXHUKU
 HayKi. M B KOHEYHOM UTOre BCE TEXHHUECKUE MOCTIKEHUs 9TOH 0Tpaciau NpoMBbIL-
JIEHHOCTH LIEPEPOCIIH B CBOIO MPOTHBOIOJIOKHOCTE. ITO JIyUllie BCEF0 MILHOCTPUPYETCS
CO3/laHMeM CJIO)KHEMIINX aBTOMATOB JUIsl pa3pylieHusi TexX j<e asromoOmeil. Popa
BIIpaBe «ropAuThCsi» H300PETEHHBIM U TIPUMEHEHHBIM Ha €r0 3aBOJAAX TIPECCOM-THTaAHTOM,
B 2!/, MUHYTEL IPEBPALIAIOLIUM aBTOMALIMHY B Jreneniy... Ho DopLy HPUXOAUTCA «rop-
AUTBLCSY U TEM, UTO OH JiKe Hallles1 TaloKe 1 00paTHBIA Tlepexo/ 0T KpynHeiinel B Mupe Ma-
WHHHON HH/LYCTPUH, HACBIIIEHHOM ABTOMATAMH. .. , K KATATAMCTIYECKOM padoTe Ha 10MY.

Hanucanusle. Gonee 20 sier Tomy Hasaj cjioBa Jlenuna o6 aBTONPOMBIIIEHHOCTH
SByYaT COBpeMEHHO W 3/1000/\HeBHO U B HalK JAHU. Tak e 8Byuar u ciosa JleHuna
00 OrPOMHOM SHAYEHHH ABTOMOGHIIBHOLO A B «ob1ecTBe 00beAMHEHHBIX PaboUMXP.
,HponeTapuar CCCP yyxe peaymsoBas 3aBeT CBOero BOXJis1, CO3JiaB JIO/ PYKOBOACTBOM
napran u 1. CrajuHa HECHLIXaHHO GHICTPHIMM TEMIAMH MHPOBBIE THTAHTHl ABTOMO-
OnIbHOM npomblieHHocTd B [opbiom, Mockge, Slpocnasne u Benuuaitnine B Mupe
‘TpaKTopHble 3aBojpl B Yessibuncke, Cramuurpage, Xapbrose. »

Paspupasi JIEHHHCKOE yueHue 0 HePaBHOMEPHOCTH pPASBUTHS TEXHUKU B KAIH-
TamcTuueckux crpadax, T. CraauMH moKasas, 4To JaKe TNpH HauGoJbHIMX yiapax
KPU3HCa HET M He MOYKeT OHITH I0JIHOM OCTAHOBKM PA3BUTHA TEXHUKHA B KaNUTAIU-
CTHYECKOM TIPOM3BOACTBE. B HEKOTOPHIX Jite €ro creluduueckux 3BeHbsIX HaubobuIee
PA3BUTHE BOSMOKHO MMEHHO B YCJIOBMSX Kpu3uca. TaKoli oTpacibio SIBJSIETCS BOEH-
Hast IpOMBILLLITEHHOCTE, KaK 00 9ToM rosopust Ha XV I cvesie naptuu T. Cranun:

«.. EcTh omHa oTpacisib, KOTOpasi He 3axXBayeHa KPU3UCOM. ITa 0Tpaciib —
BOEHHAsT MpOMBILIIeHHOCTh. OHa BCe BpEMsI pacTer, HeCMOoTps Ha Kpusuc. Bypyas-
HBIE ToCyjlaperBa OeMIEeH0 BOOPYIKAIOTCS U MEPEBOOPYIKAIOTCS) 2. :

Bonee sipio, uem Korjia-sm0o, noATBep)KAaeT 9T cjopa T. CrajiMHa KOHBIOHK-
Typa MupoBoro xossiicrea mauana 1934 r., Korja pPas3BUTHE BOEHHOW TEXHUKH OT-
ISPBITO MocTaBsieHo 1KaK 0OCHOBHAS 3a/aua B KAMHTAIMCTHYECKUX CTpaHax, MOAOMEAHUX
K HOBOMY Typy umnepuaimcTuueckux BOWH. :

X nnenym UKKU noKasan, 4ro 9To 000CTPEHHE HSKOHOMUUECKOH BONHBI
HIMIIepHAMCTOB M o0ocTpenre Beex MEIIYHAPOAHBIX TPOTHBOPEUHil KANMTATIMIMA
O3HAYAET (KAHYH HOBOW MMNEpHaIMCTHUeCKOt BOMHBY. ;

L Jlennwu, Cou, 1. XVI, erp. 537.
* Tam sxe. 3
? XVI cnesn BRII(0). Crenorpapmueckuii otuer, 1931, crp. 21.

/
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Oanaxko u B TOBL «IIPOLBETaHUsY, B TOAbI OTHOCUTELHON CTAOMIM3aLMu, TIpH
BCex ycrexax TeXHUKH KanuTaausm 0eccuseH WCIoJb30BaTh BCE BO3MO)KHOCTH TeX-
HUKH JI0 KOHIA.

«...yCuseHHO OBICTPHIf pOCT TeXHUKH,— Iucasn JleHuH, — Hecer ¢ coboii Bce
Gonble PJIEMEHTOB HECOOTBETCTBUSI MEXAY PA3JIUYHBIMM CTOPOHAMM HAPOLHOTO
X0391CTBa, XA0TUYHOCTH, KPU3UCOBY L. :

W on Onecrsimie WumoCTPUPOBAI 3TU TOJOMKEHUST PSAOM TPUMEPOB U3 CAMBIX
PasIMYHBIX 0Tpaciieil TEXHUKH, 0COOEHHO SAPKO PAacKpbiB UX B CBOEM aHaJu3e Mpo-
OneMbl 91eKTpUUKALMY IPY KalUTaJIu3Me ¥ [pu couuayiusme. JleHnH nokasas, uTe
OCHOBHOE HampaBJieHue 9JIeKTpu(UKaLuy — «dJeKTpu(uKanus Bceil CTpaHb —
HAXOJUTCSl B HENPUMUPUMOM NPOTUBOPEUNH C KalUTalu3MOM.

B sameuanusix «O Tesucax 10 arpapHomy Bompocy (QpaHIly3CKOH KOMMYHMCTH-
yeckoit naptuuy , JleHuH mnmcal 0 TOM, <(YTO COBpEMeHHasi IepefoBasi TEXHUKA
HACTOATEIbHO TpedyeT 3 NeKTpUu PuKaluu Bcell cTpaHB—U pPSIfa
COCEJIHUX CTPAaH—TII0 0/JHOMY MJaHy; YTo TaKas paboTa BIOJHE OCY- *
IECTBUMA B HACTOsIllee BPeMsi; uTo 0oJibile BCEro BBIMIPAJo Obl OT Hee CelbCKoe XO-
351UCTBO U B 0COOEHHOCTH KPECTHSHCTBO; UTO MOKA OCTAETCS KamuTaJusM M YacTHAasi
CoOCTBEHHOCTh HA CPECTBA NPOU3BOACTBA, dJeKTpuduKalusl LejJod CTpaHbl U psiia
CTPaH, BO-NEPBLIX, He MOYKeT ObITh OBICTPON U MJTAHOMEPHOI; BO-BTOPLIX, HE MO K e T
OB Thb mpoBefeHa B 110 Jl b3y padouux u Kpectbsin. [Ipu KanuTanuame aJieKTpu-
(uKalysl HEMUHYEMO TMOBEET K YCUJIEHHI0 THETAa KPY N HB X 0 aHK OB U Hajk
paGounMy M HaJl KpPeCThbHaMm :

v Kaioe c10B0 9T0ro 0TPBIBKA HAIIJIO THICAYM MOATBEP)IEHUI BO BCEM TI0CIIEYI0-
HIeM pasBUTUM KanuTajaucTuueckoro obmecrBa. IlepefoBass B TeXHHKO-3KOHOMHYE-
CKOM oTHomeHuu crpaHa — CIIA — nana HaubGonee sipkue o6pasibl TPOTHBOPeUMi
KanuTajaucTiuyeckoit snexTpuduKanyy, noxasazia o0pasipl ee rpabuTesIbeKoro xapax-
Tepa, 00OHApY)KEHHOTO BBLICTYIUIEHMSIMM TNpeACTaBuTeNell BPAKAYIOUUX MOHOIOJH-
CTHYECKUX TpyIII,

IlpoBan Bcex MONBITOK NOAOWTH K CO3JaHUI0 €IMHBIX CHCTEM BEICOKOBOJIBTHBIX
JJIeKTpoIepeay B npejienax KanuTaJauCTHYeCKUX cTpaH — npoekTsl Ockapa Miosurepa,
Onusena, Ulenrosblepa, Bbona u Ap. — ABISETCS JyYlIUM  TOATBEPIKACHHEM
Te3UCOB, PA3BUTHIX JIEHUHBIM. _

3nech Henb3s HE MOAYEPKHYTL COBNAJAEHMs NPHUBEJEHHBIX MosoyKenud Jlenuna
co B3rnsifamMu Mapkca u JHresibca Ha Cy/b0bl aMeKTpu(puKaluy, Hame UMy HauboJliee
sIpKOe BhIpAKEHMEe B W3BECTHOM mucbMe JHrenbca K bBepuimnreiiny, HamucaHHOM
B 1883 r.%. B arom nucbMe JHrenbe nucan «o HoBeifmem oTKpbiTHy Jlenpe, uTo amneK-
TPUUECKHE TOKM OUYEHb BHICOKOI0 HANpPsHKEHUsl... MOrYT NepeiaBaThCsl... HA HECJibl-
XaHHBIE JI0 CHX TIOP PACCTOSIHUSY, YKA3hIBAS, UTO «IIPOUBBOJUTEIIbHEIE CUIIBL IPU 9TOM
APUMYT TaKue pasMepbl, NPU KOTOPHIX OHHU MEPEPACTYT PYKOBOJACTBO OypPIKyasumy.

9710 MUCLMO DHresbea ObUI0 oMy OIMKOBAHO TOJIBKO Yepe3 HecKoJibKo jer (1928 r.)
®ocjie cMepTH JleHuHa, He 3HABIIEro ero, Ho TIOUTH TEMM >Ke CJI0BAMM [OBOPUBIIErO
eme B Hauasie XX B. 0 mnepepacTaHuM TEXHUKON KanmuTaMsma KannuTaJIuCTHUYECKUX
HAPOU3BOACTBEHHBIX OTHOIEHWH. FIpKuit npumep Oeccunus OyprKyasun MCNOJIL30BATH
peanbHBEIE TEXHUUECKHE BO3MOYKHOCTH Jas JlenuH B craTtbe, HamucauHoit B 1913 T,
B cBA3M C ofcy)qieHnem TNPOEKTOB TyHHensi moj JlamaHiem.

B aroil pabore Jlenun mokasan, uTO «KANUTaTMCTHUYECKOE BApPBAPETBO CHJIbHEE
BesiKol nuBum3auumy. Kak uspecrno, mexay JlongoHom u IlapmwkeM paccrosinue

~cocrapngsier 8—9 vac. nyTu. Topropbie ¥ MacCaKUPCKUE MEPeBO3KU CTOJIb BEJIMKH,
YT0 Aa)KEe aBHallusl He CMATYAeT HY)XIbl B npsimom GecriepecafiouHoM COOOLIEHNH.
Kpome Toro, u ycioBusi 9KCIJI0ATallid HE BO BCe BpeMeHa rojla 0JUHAKOBbI.
~ «M Bot, — roBoput JleHuH, — camble 0oraThbie, Camble LMBUIM30BaHHbIE, Cambie
eB00OAHBIE TOCYAAPCTBA B MMPE CO CTPAXOM U TPENeToM 00Cy)KaloT Tenepb — AANEKO,

* Neunu, Cou., v. XIX, crp. 92,
3 Fam e, 7. XXVII, crp. 106. /
? Apxus Mapxca u Omrennca, T. I, ctp. 342.
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JANIEKO He B mepBhlii pas! — (Tpy/AHBIAY BONPOC: MOXKHO JIH MPOPHITH TYHHEb IO/
Jlamanmem (Mopcio#t nponuB, oTAeNsIOMuMIA AHIJIAIO OT eBPONEHCKOr0 MaTepuKa)?»

«MwKenepsl JaBHBIM-JABHO PaCcCUMTANIM, 9YTO MOXKHO. [leHer y KanuTajucroB
Anrmuu u ®pannuu — ropsl. [lpulbie Ha KamuTall, BIOKEHHBIH B 910 /N0,
ofecrieueHa Ge3yC/IOBHO...». :

«..Ho 1uBMIM30BanHBIE HapoAbl 3arHanu ce0s B TOJIOYKEHHE BapBapoB.
Kanuramusm cenan 1o, uro Gypykyasun jis HaayBauusi pabOuMX Hajo Hyrarh
HAapo/l B AHIJIMM MMOTCKUMMA CKA3KaMK 0 «HaliecTuuy». Kanuraimsm caenan To, uTo
UENBli PS5l KamUTaIMCTOB, KOTOPHIE MOTEPSIOT LOXOJHBIE JETUIIKUY OT HPOPhITHS
TYHHEJIsA, U3 KOYKH JIe3yT, YT00bl POBAIUTh TOT IUIAH M 3aTOPMO3UTD TEXHHUECKUU
riporpecc.

Bosianb TyHHenst y aumrimyan ecTh GosisHb camux ceGsi. Kammramucruueckoe
BapBapcTBO CujbHEE BCAKON LMUBUIAM3ALMM» .

Yepes 20 sier, npoureumx ¢ TeX 1mop, KaK HaNMcaHbl 9TH MPOPOUECKUE CTPOKH,
HaM 0CTaeTcst TOJIbKO 00aBUTh, YTO BO3 U HbIHE TaM. Bompoc o TyHHENE B 1913 r.
CTOSITT He TOJIBKO «/laJIeKo He B MepBblil pa3y, Ho U LaJieio He B nociefnuit pas. Tenepb
OH CHOBA [1e0aTUPYETCs B AHTJIMICKOM MapJiamedTe.

Beictynasi neflaBHo B nanate Jiop/i0B, Banb(yp 3asBuI, UTO (IOKA OKEAH 0CTAETCSI
' HallUM JpyroM, Mbl CO3HATEIbHO HE XOTHUM YHUUTO)KHTb €ro CrioCoOHOCTb TPHTTH

HaM H4 TOMOIbY.

Crpemyienie He JaTh TEXHHYECKOMY HpPOTPECCY YHHUTOXKUTH €CTECTBEHHYIO
I'paHuIly MeXIy OCTPOBOM M KOHTHHEHTOM 3aCTABJISIET LMBUIM30BAHHLIX BAapBapoB»
CTOJIL JKE YIIOPHO, KaK M paHblle, MPOBAIMBATE IJIAHE! NPOPHITHS TYHHENS,

B Haum au Bo30GHOBIISIETCS TAIOKe 00CY K/IeHNe B TIeuaTy ele 0osiee rpan/inos-
HOT'0 MpOEKTa MEXAYMATEPUKOBOrO TyHHENsI — ['mipanrapckoro, KoTOphIA JOJDKEH
COeIMHUTL NPSIMBIM GecniepecaiounbiM coolienrem Espony u Appuxy. B cosjganuy
TYHHesns1 0CoOeHHO® 3auHTepecoBaHa Dpauuusi. IToT TyHHeNb CBsisajn Obl ee
CaMbIM YJI00HBIM TyTeM ¢ adpukanckumu Kosonusmu. Ho Beap I'mGpanrap — Kiou
K CpefuseMHOMy MOpIO — B pyKaxX AHITMM, M 3apaHee $ICHO, YTO STOT NPOEKT IPH
BCEM €ero TEXHHYECKOM COBEPIUEHCTBE 0CTAETCSI U Oy/eT 0CTABATBLCS IPH KAllMTAIU3ME
HecOBITOUHON yTonHeil. ,

Kanuranmsm «makonuit rpyast GoraTcTsa M cenan mojeif pabamu aroro Oorar-
<TBa. OH paspemmst CloKHeidime Bonpockl TEXHUKH M 3aCTONOPUII NMPOBEJIEHHE B
JHU3HD TEXHUYECKUX YIIYYINeHUI 13-3a HUILETH ¥ TeMHOTHI MUJUIMOHOB HACENCHUS,
13-32 TYNOW CKapeIHOCTH FOPCTKH MUILIMOHEPOB. ,

Husnnusauusi, cBobofa M 0OraTCTBO NPHM KalWTANM3ME BBI3BIBAIOT MBICIL 0O
0boypaBuiemess Gorave, KOTOPBIi THUET 3aKMBO U HE JAET YKUTh TOMY, YTO MOJIOAO.

Ho monosoe pacrer u BosbMerT Bepx, HeCMOTPs HE Ha uTo» 2, M 9T0 MosIOfi0e yoKe
“B351710 BEPX, HECMOTPST HU HA 4TO», Ha O/(HOI 1IeCTOW yacTu Mupa, rie GypHO pas3Bu-
BACTCs Be/MuailIas B MCTOPUU COLUATbHAS ¥ TEXHUUECKAs PEeBOJIOLMSI, TEPECTPau-.
Baiolasr cBepxy MOHU3Y, BLOJbL U IOIIEPEK BCE JIMLO CTPAHBI, €€ IPOM3SBOAUTEIILHEIE
CHJIbL, MEpeMIaBisliomast caMuX JIOfeiH, BBIKOPUEBBIBAIOLIAsT T10JHOCTHIO (IIPUUMHBL,
TIOPOXKAAIOIME KITaCCOBBIE pasyuuisi U 9KCIIOATALIMION.

Ha Il Bcepoccuiickom chesse ropruopabounx 23 auBaps 1921 r. Jlenun roBopui:
«Koraa anexrpuuecrso PacnpocTpaHuTCs 110 BCeil 3emiie, MOBCIOAY, ecyiu 4Yepes JBa-
AUATH JIET MBI C/lEJIaeM 3T0, TO 9T Oy eT HecJbIXaHHO OBICTPOY .

O BrmosnHeHuK 9ol 3a7aUM B HECTBIXAHHO KOpPOTKHE CPOKH TOBOPST HAM UTOTH
BBINOMHEHHA nepBoit nsurusieTd u NepBoro roja BTOPON NATHIIETKU. - MoIHOCTD
JNEKTpocTannuit CCCP Bo3pocyia ¢ 1 098 Thic. kem B 1913 1., g0 4 567 THIC. K6M B
1932 r. Tpoussenernbin na Teppuropun CCCP B 1913 . 1 945 M. xem-wysie s 1928 T.
HPOTUBOCTOSI0 5 003 Mau. xem-u u B 1932 r. 13 010 MmH. Kem-4, a Ha 1937 r. yxe
AaHO 3a/laHue NOAHATH HPOU3BOACTEO gyiexTpoanepruu o 38 000 muH. Kkem-4 B TOA,

Ll

t Jleununn, Cou, 1. XVI, cn;. 622, R b <
2 Tam e, crp. 623. !
@ Tam sxce, 7. XXVI, crp. 108, ‘



14 : JJEHWUH U TEXHUKA

Briecrynasi na VI cwesge BKII(0) 23 mapra 1919 r., Jlenun ckasan: «Cpeanee
KPECTBSHCTBO B KOMMYHHCTHUYECKOM 0OILECTBE TOJILKO Torja Gy/ieT Ha Halieil cropone,
KOT/la Mbl 00JIETYMM U YJIYUIIUM 9KOHOMUYECKUE YCII0BUSI €ro )KusHu. Ecau 6bI Moriu
Aathb 3aBrpa 100 ThICSY MePBOKIACCHBIX TPAKTOPOB, CHAOAUTL UX 0EH3UHOM, CHAOAUTE
MX MallMHUCTAMU (BBl IPEKPACHO 3HaeTe, UTO II0KA 9TO — (haHTa3usl), TO CpexHuii
KpecThsIHUH CKasasl 0bl: «51 3a KoMMyHuIo» (T. €. 33 KomMyHu3aM). Ho st Toro, uro0er
9T0 c/iesiaTh, Ha/lo CHauajia nodeuTh MEXIYHAPOAHYI0 OYpIKyasuio, Halo 3aCTaBUTh
€€ JlaTh HaM 9TH TPAKTOPhI, UJIU JKe Haf0 MOJHATE HALY TPOU3BOAUTENBHOCTh HACTOIb-
KO, YTOObI MBI CaMM MOIJIM MX J0CTaBUTb. ToJbKO Tak OYy/AeT BepHO MOCTAB/EH
9TOT BOMpoCy L. ]

To, uTo OBLIO TONMBLKO MeuToit JIeHHHAa B TepBBIE TOJBI PEBOJIIOLNH, OKA3aJIoCh.
HaJieKo lTpEBBOﬁlLeHHbIM B UTOI'€ BBINOJIHEHUS IlepBOﬁ naTuierky. Ha xoinxosubix
1 coBx03HbIX Mosix CCCP B Hamu JiHu yrke paboraer apmus cBbimie yeM B 204 ThiC,
TPAKTOPOB W PsIf APYIUX CIIOMKHEHUIUX MAaIlUH,

J1is 10JIHOM TeXHUUeCKOi peKoHCTPYKIMU CesibeKoro xoasictsa XVII cneana
B pesosonuy 1o jgoknajgam 11. MosoroBa n KyiibbliieBa BblIBUraeT 3afauy< yBeiu-
YUTb TPAKTOPHBINA MapK ¢ 2 225 Thic. 4. ¢. B 1932 1. 1o 8 200 ThIC. 2. B 1937 T., T. €.
B 3,7 pasa, napK Kombaiinos ~— 0 100 ThIC. WITYK U aBTOMOOUJIbHBINA apK B CEJILCKOM
Xo3siiicree — Jio 170 ThIC, MamuH, T. €. Goyiee yeM B 12 pasy.

Ha ocHoBe marepuanbHOi 0a3bl, CO3aHHON B MEPBOW NATHIIETKE OTKPLIBAIOTCS
Tenepb Beinvaiimme nepcnekTuBbl Texuuueckoro pasputusi CCCP. IMytu aioro pas-
BUTHS, KAK W MyTh CO3JaHus MaTepuanbHoi 0a3bl ColMau3Ma, SIPKO OCBEIIeHbI
yuennem Mapica, Ourenbca, Jlenuna, Cranmua.

PaboTel K1accuKoB Mapkcuama, € MCKIIOYNTEILHBIM BHUMAaHMEM W3yuaBLUINX
HOBbIe NPOoOJIECKH TEXHUYECKOH TBOPUYECKOU MBICIU, — ONEPATUBHOE PYKOBO/ACTRO
K JeHCTBUIO U Ha 9TOM NyTH. B nx paboTax HaMeueHbl He TOJIbKO OOLIKE YT PA3BUTHST ~
TeXHUKU TIpYU COLMAIU3Me, HO U BBIICIEH P/l BOKHEHIIUX TEXHUYECKUX IPoGJieM
3HaYeHHe KOTOPHIX MO)KHO OLEHUTh TOJIbKO B Hacrosiee Bpemsi. [Ipumepom

MOYKET cyuTh nucbMo Mapica or 2 anpens 1866 r., B KoTopom oH coofinaer
JHTeNbey ;

«Moit npyr Kay6 nuuter mue u3 [lapwia, uro Hexuid rocnogun Pebyp orTipbun
TAKoN ¢nocol pasnoyKeHusi BOALI HA BOAOPOA M KUCIOPOJ, NPUH KOTOPOM PacKo/ibl
Gynyt cocraBnsts 2 ¢y B fens for a fire to melt iron with (na nogaep>xanue orus,
Ha KOTOPOM IIaBUTCS HKesie30). Ho 1moxa oH elie Aep)kuT 910 Je0 B CEKpere, TaK Kak
0AHO u3oOperenue ObUIO Y Hero paHblie YKpajeHo W marenTosaHo B Jlonjone. Qui
vivra, verra (no)xuBeMm—yBuiuM). Thl 3Haellb, KaK 4aCTo Mbl 002 MEUTaJIM O JIENIeBOM
crocobe npeBpalleHyisi BOAbl B OTOHBY % '

O Tom >Ke cBujerenbcTBYeT Iepenucka Mapkca u OHIenbca, IOCBAMIEHHAS
oTkpuiTHio Tuniansa %, 6arapee I'aptmana®, usobperenuio Ilogonuuckore® u r. f.

Bee atu oTKpBITHA W u306peTeHnsi, Hepeaqu3OBAHHBIE HpU KanuTajusme, Tpe-
OYI0T KpUTUUECKOT0 TIepeCMOTPA U AdjbHeiuierd paGoThl JUisi CBOEro OCYIECTRIICHUS .

IMono6rno Mapxcey u durenbey, JleHuH BHIENHJ pAd BOKHEHIINX TeXHUUECKUX
npobnem, Hameuast IyTH Pa3BUTUS TEXHUKH OYAYIIEro. :

Eme na pybexe X1X B. B paGore «PasButie Kanuranusma B Poccun», pasbupas
CTATBI0 P)KeBCKOr0 «INEKTPUUECTBO B CEILCKOM X03sidcTBe», JIeHUH pacKphbiBaer
TPALYIIYI0 poJib B7IEKTpHYeCTBA B 3emuesenun ®. HeciconbKo nosxe, B Tpye «Arpap-
HBIHA Boripoc u Kputukiy Mapkcay, oH JaeT HCUYepPNLIBAIOLEYI0 XAPAKTEPHCTHKY Mpe-
MMYIILECTB NPUMEHEHUsI IJIEKTPUUECKOM JHEPrUH B CebCKOM XO03SIACTBE: «DneKTpu-
YecKast 9Heprusi ielieBsie NapoBoil CUJIbl, OHA OT/IMYaercs 6oJibliedl AenuMOCThIO, €e
ropasjo Jierue mnepeAaBaTh Ha 0vYeHb OoJiblIME PACCTOSHUA, X0 MalldH NpPH ITOM

1 Jlenun, Cou., 1. XXIV,crp. 170.

2 Cou. Mapkca u 9urennca, 1. XXIII, crp. 337,
3 Tam e, 1. XXII. crp, 250,

4 Tam re, 1. XXIV, crp. 596, 601—602.

® Tam rce,crp. 602—605, " )

¢ Jlennmn, Cou, 1 I, crp. 165.

1
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[paBujlbHee U  CHOKOMHee—OHA Topaspo yjaoOHee M03TOMY HPUMEHSETCS U
K MOJIOTH0E, 1 K NMaXaHuio, U K J0EHUIO, U K pe3Ke KopMa CKoTy u np»l,

Bricrynasi npoTuB peaxunonHex Teopuil MaciioBblX, ByiiraoBbix B Apyrux
peneraroB, Jlenun euie B 1901 r. rokasas, «KaKyl0 T'UTaHTCKYI0 1o0efy KpyIHOro
NpousBo/ACTBA OY/IeT 03HAYATH (OTUYACTH O3HAUAET Y)Ke) BBEJEHHE OJIeKTPOTEXHHKH
B 3eMiiefie/iine»® 1 BMeCTe C TeM (KaKHe XO3sNCTBA MOArOTOBJISIOT (3IEKTPUUECKYION-
PEBOMIOLHUI0 M KaKue 0oJiblie BCEro el BOCIOJIL3YIOTCSN,

Ho Jlenun Obur He TONBKO IeHNAbHBIM TEOPETHKOM, PACKPBIBIIMM MYTH TeXHM-
HECKOTO PasBATUSA NPH KaNUTaM3Me U COLaIu3Me. YMeHue BCerjia coueraTh Teopuio
¢ NPAKTUKON — HeoTheMJIEMAast U sipuailiuasi yepra BeMKOTO TIPOJIETapCKoro  BOMIS U
PeBoOnIoHepa. ITa uepra sIpKo NMposiBUNach 1 B posi JleHnHa B jiesie ajekTpuduica-
Hnn cenibekoro xossiicrea CCCP. BuiiBunyB cBOil miaH X03SHCTBEHHOI0 pa3BHTHSI
CTPAHBI TIPOJIETAPCKOM AUKTATYPBI, SIPKO 0UEPTHB POJIb SIEKTPUUECTBA B 9TOM PASBHU--
THH, JIeHnH BCe BPEMsl 3a0CTPSIT BHUMAHUE TAIOKE M HA OJIEKTPUPUKAIAE  CeNIbCKOT0:
XO3AHCTRA, COEAMHAS TEOPETHUECKYI0 PaboTy ¢ MPAKTHYECKOH MOArOTOBKON peas-
Sauuy 9Toi BeMKoW nien. JeCSITKI 3anuCOK K PYKOBOAUTENSM MPOMBIIIEHHOCTH
K 1. 'opOyuosy, B Hapkomnpox k 1. XanatoBy, B KOMHCCHU paGouero cua0yceHusi,
B BCHX, Hapxomaem, HapkoMTpys u T. ., CBH/ETELCTBYIOT 0 TOM, KAK KOHKPETHO
PYKoBOAMIT JIeHUH paoToli 10 CO3AHHIO COBETCKMX 3JeKTPOILIYroB. IloMerku Ha
nucbme JI. Muxaitioa ot 27 cenrsipsa 1921 r. u sammcku Jienuna I opbyHOBY*
PACKPLIBAIOT HaM, KaK BHUKAJ BO BCe JieTayii 9Toro jfena JleHuH, OTMeuaBIIuil, 4TO
€TPYAHOCTH NP 9TOM OB HEBEPOSITHO Benuku»®. Korpa mnyru, HakoHew, ObUIM
rorosel, Jlemin cam HaOMOAQIL OMBITBI C HUMA HAa ByThpciom xytope B 1921 r.
«Bragumup Mnbuy cam muno B yenosnentoe BpeMsl, K HauaJ1y HCIbITaAHKS TIpUesyaer
M XO[WUT TI0 II0JI0 BJ0JIb 00PO3JBI 3a TUTAHTOM-TIIYTOM)®.

JlenuH, oHaKo, MOAUEPKUBAET, YTO PAGOTHL Ha HYTH 9JIEKTPUPUKALNKI CETbCKOro
X0SAICTBA ellle He BBUIIM U3 ONBITHON craguu. Oty CTOPOHY BOMPOCA OTMETHJI TAIOKE
T. Cranuu, BhicTynasi Ha XVI cbezie BKII(0) npotuB npoykeKTepckux ycTaHOBOK
TeX ToBapMIleH, KOTOPLIE CUUTAIOT, YTO TPAKTOP SIKOOBI OTIKHI CBOW BEK M J0/DKEH
YIKe yCTynuTh MECTO INEKTPOMIyry.

«Hesb3st roBopuTh, UTO MBI (BIUIOTHYIO TOXOWITHY K Aeny  oneKTpupuKalnmn
CeNbeKoro  xoasiicra... Bce, uto MOXKHO Temnepb CKasaTh 00 EKTpUhUKaH
CEJILCKOr0 X035ICTBA, 9T0 TO, UTO AAEKTPUDHKALIA HAXOLUTCS Y HAC B CTanu OIbIT-
HOI paspaloTKu. JIGHHH TaK U CMOTpeJI Ha 5TO A€J10, I0OWIPSIsT OTIBITHI 110 3/1EKTpU(uKa-
UK CeJILCKOro Xossiicrba. Hexotopeie ToBapuium Aymaior, uro TPAKTOP yKe OTIKUJT
CBOI{ BeK, UTO NpuuLIa 1opa nepeiTi oT TpaKTopoB K QIeKTPU(PUKaLMM CEILCKOr0 X0+
8silicTBA. IT0, KOHEUHO, uenyxau (auracTuxa. Takux TOBaPHILE HA0 0CA)KUBATEY?,

TonbKo Ha oCHOBE MOLIHOTO 97EKTPOIHEPTETHUECKOrD X035ICTBA, CO3AAHHOIO
B TIEpBOH MHATUIIETKE, BOSMOYKHO DA3BEPTHIBAHME SNIEKTPHUDUKALME  CeThCKOro X0-
3aiicrBa, Pesomonmsi XVII naprenesga mo foiJiaiaM Tr. MoJioToBa u Kyiibbimesa
CUHTaeT BHEJAPEHME IJIEKTPOIHEPIHH B TPOUIBOACTBEHHbBIE NPOLECCHl  CeJILCKOro
X03ANCTRA OJHUM U3 3BEHLEB JIEKTPUPUKALIM [IPOMBILLTEHHOCTH,

SHauNTe/IbHbIE YCTIEXH HA ITOM nyTH y)Ke RoCTUrHyThl B 1933 r. B wauane 1933 r.
Hapromsem YCCP namerun or 70 A0 80 TOUEK ITEKTPOMOJIOTHOB, a4 B JeHCTBUTEIN b=
HOCTH OBUIO  CO3JIAHO TONBKO Ha YKpaune 780 Touex®, Pegynbrathl, Mmoy-
YEHHBIE DU 3TOM, — TOYHOE HOATBepHUIeHNe XapPaKTePUCTUKK TPEUMYIECTB 9JIeK-
TPUYECTBA B CEJIbCIOM XossiicrBe, fanioit Jlenuubim eime B 1901 r.%. dnexrpomorop:

e ———— e

T Jle Huwn, Cou, . 1V, crp. 208.
1 Tam sice, erp. 209,
:'}I‘(am e, eTp. 211.
X1 Jlennucicnit cGopuuk, crp. 110—112.
5 Tam e, cTp. 112, 3 v

® COoopuuk «MexaHuuecinii TPAHCIIOPT B CETBCKOM X03stiicTBeY, Mocksa 1924 r., crp. L.
‘W, Cranuu, Bonpocs Jeniagnama, 1932 r., crp. 570. :
® «Ipasaa» or 17 siusapsi 1033 r. |
® CTOMMOCTE TOHHBI 3JEKTPOOG

\ MOJIOTA TIpH TpaKTope of 4 0.6 py0., NpU SIEKTPOMOITOTEOE
o 111, 70 3. py6. puTp P . pyo., np P
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yoke B 1933 r. mpuUBOAMJI B ABIYKEHHE HE TOJIBKO MOJIOTHJIKY, HO W CHUJIOCOPE3KH,
BeSUIKM U T. JI. U UCTIOJIb30Basics Aast opoueHusi. Ha Gase jemeBoit aneprun JlHenpos-
ckoit I'SC mmporo passepHysia pabotbl neppasi B Coro3e KaHiepoBckasi 3JieKTpo-
MaUIMHOTPAKTOPHAST CTAHLMSA, T/Ie Y)Ke BelyTcst 6oJibliye paboThl N0 MOJIHOMH 371eKTpH-
(uranuy Bcex ' HPOM3BOJACTBEHHBIX NpoLeccoBt. Tak peaymayercsi 3aBer JlenuHa 06
aneKTpuuKanum CeNnbCKoro Xo3sicTea. Tak ke peaym3yloTcsi 3aBeTsl JIeHMHa 0 Tex-
HHYECKOM DPEKOHCTPYKUMH M BCex ApYyrux orpacieil HapoaHoro xossiicrBa CCCP.

JleHUHCKOE yUeHUE 0 pa3BUTHU TEXHUKH IPU KalUTaJIu3Me U Ccoluau3Me Hallo
cBoe riy0Oouaitiiee moJaTBepriaeHne B TeICAYaX (axtoB. I'eHepanbHO#t JMHUM HHAY-
crpuanbHoro mnoabema CCCP mpoTuBoCTOUT «reHepasnbHasi JIMHUAY I0CJIEBOEHHOTO
Pa3BUTUA KaluTaau3Ma — YNajoK M 3arHuBaHHe, passioyKeHue?.

«Kyna HM KuHBb — Ha Ka)KAOM MIary BCTpevaellb 3ajaud, KOTOpPbIE 4YesioBeye-
CTBO BIIOJIHE B COCTOSIHMM pa3peliyTh H €M € A JI € H H 0. Memmaer Kanurajau3my, —
nucan Jlenun B 1913 1.2, e

OcobenHyio OCTpOTY M II0JHO3BYYHOCTb ITOJIYUMJIM 9TH CjioBa JleHuHa B Hally
aHu, xorfa B CCCP He T0oJIbKO KPUTHUECKY HCIIOIb3YEeTCs BCE, UTO YrKe Aaja TeXHUKa
¥ HayKa, HO ¥ pemialoTcsl BCe HOBBIE U HOBble HAyYHO-TEXHUUECKHE NPOOJIEMBIL.

O Tom, yro Gyaer uepe3 100 jieT, 0 ABYXTHICAYHOM rofie MeuraloT I'tonTepsl, JlodKe
W JIpyrue amnoJiorersl KanuTalUCTUYeCKON TEXHUKM, TOCBATHUBIINE CBOM KHUTU BO-
1pocaMm TexHuKu 0y ay1iero. J Heprus MPUIHBOB U OTIIMBOB, HCUNCIISIEMast TPUILTHOHAMY
KUJIOBATT, MUJIJIHAP/AbI KUJIOBATT JIYUUCTON SHEPTHM, €KECEKYH[HO BHINJIECKUBaEMbIe
COJIHIEM Ha 3€MHOW map, Moryude BO3AYILIHbE TeUEHWUsl, BHYTpPEHHEE TEIJI0 3eMJIH,
pasHula TeMnepaTyp BOABI Ha PAa3JIMYHBIX IJIy0MHAX OKeaHa MaHAT BooOpayKeHue
OypiKya, CyJisi eMy HecsbIXxaHHble npubbiim... B 2000 r. Janexoit u HeCOBITOUHON
yTONUel OCTAITCS PU KaNUTAJIU3Me MPOeKThl Tuna padorTel 3opreisi, MpeiioyKuB-
HIero 3arpajutb Moryuyumu tmioTuHamu CpeamseMHOe Mope, MCKYCCTBEHHO BbI3BATh
MOHIKEHNE ero YPOBHA U 0CBOOOAUTL /IS YETI0BEYECTBA OTPOMHBIE TEPPUTOPUM HOHK-
Horo nobepexnbsi EBponsl, onycrusiuerocs 6yarofiapsi reojoruyecKoMy rnepeBopoTy
B Oesguy Bof. Moryuuit moToK u3 ATnaHTHUeCKoro oxeana B CpeuseMHoe Mope
J0JDKeH, 1o 30presio, AaTh COTHH MHJIJIMOHOB JIOIIAAWMHEIX CHJI, Bpalias ruraHTcKue
TYPOUHBL LMKJIONUUeCKOUK rufposnextpouentpamn (ImOpanrapckasi craHuusi Ha
160 M. 4. ¢. npu PasHOCTU YpOBHeH AmianTuyecKoro oxeana u CpefuseMHOro
mopst B 200 m).

3aMaHuMBOM yTONMEN 3ByUaT MPU KaNUTAIU3ME MOA0GHBIE TEXHHYECKH BOSMOIK-
HBIE TIPOEKTHI, HO JaXKe ecau Obl HEKOTOpPble U3 HUX U ObLIM YaCTMUYHO OCYLIECTBJICHBI
NPy KanuTanuame, TO 9TO TOJLKO YCyimio OBl rocrnofcTBO GAHKOB M YAECATEPUIIO
OBl DKCIIOATALMIO TPYASAILMXCS, f ; 2

Tonsko B CCCP oCyuiecTBISIOTCS] TUIaHbI BeuKuX pabor, peanusyloTcs TeXHu-
YeCKHe WU U IMPOEKThl, Tepej KOTOPhIMU OJiefiHeeT BCe COBEPUIEHHOE A0 CHUX TI0p
B ucropuy yesnoBeyectBa. Ha ocHoBe mMaTepuasnbHOil 6asbl, CO3/aHHON B [EPBOM MATH-
JIeTKe, 00beM KamluTajbHBIX paGot Bospacraer or 50,5 mypA. py0. (3a nmepBoe msTU-
Jietne) no 133,4 mipa. py6. Bo Bropom msituiietud. OXHOBPEMEHHO € JajIbHEHIUM pas-
BepTHIBAHUEM WMHJYCTPHANbHBIX FMIAHTOB, CO3/IaHHBIX B IEPBOM NSATUJIETHH, YTBEP-
JKJIEHO CTPOUTENIBCTBO KPYIHEHIMX HOBBIX MAllMHOCTPOKUTEIIbHBIX 3aBOJIOB, 3JIEKTPO-
UEHTpaJield, MaxT, He(hTenpoMbIC/IoB, META/UIYPIUYecKUX 3aBoJ0B, XUMUUCCKUX KOM-
OuHatoB M pafa NPeINpUATHl JerKoil, NMULLEBOI, JecHO! npombiIUIeHHOCTH. Bee
riytKe uaer peKoHCTPYKLUS CenbeKoro xossiicrsa. Co3faercst HOBOE pasMelleHue
1IPOM3BOANTENbHBIX cujl. HauaThl M3BICKAHMS [0 CO3JAHMIO I'PaHAMO3HBIX Bosro-
Kacrmiickux, Bonro-Ilonckux cucreM, Amnrapo-ExuceiicKkuX KOMIJIEKCOB, OCYyle-
CTBJIEHME KOTOPHIX M3MEHUT camylo reorpaduio crpannl. HemocpejcTsennoe coepume-

1 Obopynyercs 84 Touku 9nexTpoMonoTEOE!, BeLyTca paboTel no opomennio 400 2a (us mux
160 meKyceTBEHHBIM NOKAEBAHUEM), SNMEKTPUPUIHUPYIOTCS CUIIOCOPE3IH, HKMBIXOAPOOMIIKH, IJIeK-
TPONAPHUKKM, OPraHu30BAHO 3JEKTpogoenue u T. a.  Ilogrorosaserca sBenawka B 1934 v, onex-
Tponsyramu 5 000 2a. ol '
4 X1 nneaym MIKKH, «IlpaBna» or 4 siuBapsi 1934 r.
®Aennnu, Cou, Tt XVI, crp. 622—623.
A\
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uue Bonru ¢ Ionom cesprer BoaubiM myTeM CTanuHrpag M Bech Bosnickuit bacceitn
¢ Honbaccom. Bosro-IoncKoit KaHam, KaK roBopus JlenuH, GyAeT «MOTYUuM Tpamc-
TIOPTHBIM PHIYAroM, KOTOPBII repeBepHeT BCH 3KOHOMHUKY OTCTANbIX palioHOB Hauiero
10r0-BOCTOKAY.

IIpo6iiema Bosbmolt Bonaru — Benuuaiiasi ¥3 TEXHUKO-3KOHOMHYECKHX HPO-
071eM, 3a peann3alyui0 KoTophlX 0pasoch KOrja-iuo uenoBEeYecTBO. JHepreTHKa,
TPAHCIIOPT, MPPUTaLUsi — OCHOBHBIE Y3JIbl 3T0M MNpo06IeMbl — MOy YaloT B Hel He-
CJIbIXaHHOE KOJIMUECTBEHHOE ¥ KauecTBeHHoe peuienue. IlepBeHcTBylomas B Mmupe,
HEaBHO COOpY)KeHHast Hamu JlHempoBCKasi MMAPOCTAHLNS MOIHOCTEIO 558 Thic. xem
A0JDKHA Oyjer OTCTYynuTh Mepef BoJpKCKuMu rurantamu. Hamerxu npod. Yamner-
riuHa naor ans Camapcexoit rugpocranuuu 1 680 Teic. xém., KaMmblumHcKasi CTaHuus
A0/KHa Jath MomHoeth 1200 TeC. xém. [Jlnsa obecneuenusi BenHkKolt BosnicKoit
‘CHCTEMBI HameuaeTcsi CAeNaTh 3aeM Yy CEBEPHBIX MHOTOBOAHBIX DeK, HAmpaBuUB HX
CTpyn yepe3 pycno Boaru K fganexomy Kacmuio. Ilonnast nepecrpoiika Bomickoro
bacceiina 10 JIMHUAM TPAHCIIOPTA, SHEPTETHKH, WHAYCTPUU M CEJIbCKOro X03siicTBa,
KaK 310 nmoxasan T. KpyKaHOBCKUH, PaCKpHIBAET FreHHabHYI0 Npo30pauBocTL Jle-
HUHA, yYUBIIEro, 4TO (KOMMYHH3M — OTO €CTb.COBETCKas BJIACTH IJIIOC DIEKTPUDH-
Kaluust BCeil cTpaHby.

Eme B (Habpocke HayuHo-TexHMYeCKUX paGoT» JIGHMH CTaBHJI BOIIPOC o Heol-
XOMMMOCTH PalOHAJILHOTO MCII0JIb30BAHMS BCEX SHEPreTHYECKUX pecypcoB. JlecaTku
Pas 3aoctpsint JlennH BHUMaHKE Ha UCTIONL30BaHMK TOp(a, MaoKaI0puitHOro TOMNBRA,
TH/lpaBnUYecKoii anepruu, serpa. Mas no stomy nyrth, nponerapuar CCCP HE TOJILKO
BIJTIOUMJTT B X03SIHCTBEHHBI 000pOT YKa3aHHbIE IHEPrOPeCYPChl, HO NPUCTYIIAeT K Mpo-
MbIIITIEHHOMY OCBOEHHIO HOBBIX BUJIOB 3Hepruu. Tak 00CTOMT Aeno ¢ Conmeuroii auep-
THel, CIIOIb30BAHMI0 KOTOPOU MHOrO BHUMAHUs yAenund MapKc u Surensc B nepe-
Tcke 06 oTKpbitiu  TofonuueKoro. JledcTBUTENbHAST CYIHOCTL 3TOTO OTKPBITHSA,
110 onpejiesIeHAI0 JHreNbea, 3aK/II0UAETCS «B TOM, UTO YEJIOBEUECKHUI TPY L MOYKeT RoJbIie
YAep)kaTh Ha MOBEPXHOCTH 3€MJIM M JOJIbLIE 3aCTABJIATH NEHCTBOBATH CONHEUHYIO
SHEPrHI0, yeM 310 OblI0 OBl 6e3 Hero» 1.

Pas6upasi otipeire ITofonMHCKOr0, JHrenbe COBOPUT: }

«...BOIPOC O TOM, PABHAWTCA Ji (UKCHPOBAHHBIE, OGIAroaps NpUMEHEHUIO
Sarmovaromuxca B AHeHolt mumie 10 000 efuHuI| Tenuia, HOBbIE eMHHUIBI TEIIA [ISTH
ThICAYAM, [AECATH THICSUAM, ABAAUATH THICSIUAM WJIM MHJUIMOHY EJMHUI, 3ABHCHUT
MCKJIIOYUTE/TbHO OT CTeNEeHu PA3BUTHSI CPEACTB NPOM3BOACTBa» 2. ~ | :

Hecsatu ner fie0aTHPyercst B KalNTANMCTHYECKUX CTPAHAX I'PaHAHO0SHAS npoG-
JieMa NIPOMBIIIIEHHOr0 MCIOb30BAHMSA COJHEUHOH SHEPIrUM 1 BCe JKe OHa ele He Io-
JIyUniia 3AMETHOTO PasBUTHUsI, OCTABasCh YAENOM CTHXHIHOM, pasposHeHHOH paGoThI
OT/eNIbHBIX u300peTatesieii. B COBETCKUX YCOBUSX 3TOM NpobieMe JaHo HoBoe Ka-
uectsennoe paspeutenue. Eme B 1932 r. nposefeda B CCCP nepas B mupe resmo-
TexXHuvecKass KoH(epeHuus, MPUHABIIAA PSAA KOHKPETHBIX pEmieHuii Insi miaHoBO
Peanusauum aTokt BenuKou 3ajaun. He TONBKO OpraHM3auyioHHO, HO M IO camomy
CYIIECTBY COBETCKAsl TeMOTeXHMKA U/IET HOBBHIMU IyTsMu. IlOporuM M rpoMosrum
'COJIHEUHBIM YCTAHOBKAM € KOHUEHTpALMEH CBETa IPU HOMOIM 3epKas (IPUKCOH | Ap.),
HE OrpaBAaBIIMM Ce0s1, CIOXKHBIM CHCTEMaM COJIHEUHBIX AKKYMYJISITOPOB COBETCKHIA
H306peratens K. I'. TpoumoB npoTHBOMOCTABMI HPOCTHE U JlelIeBbe COIHEUHBIE
YCTaHOBKY. -

Ha reppuropun TamxenTcioll reodusmueckoli 00cepBaTOpHH Y)KE BBICTpOEH
COJIHEYHBIIH foMy, 00MTATEM KOTOPOro HE PacXofyloT HM OMHOTO IPaMMa TOILTUBA.
3pech paboTaoT cosHeuHble KANATUILHUKY, COJIHEYHAS KYXHS, COJIHEuUHAast OaHs
U T, K. CoJHEYHBIE KUNSITHILHUKY Tpo¢umoBa, aGcooTHO Ge30NMacHbIE B NOYKaPHOM
OTHOLIeHNY, BOSMOXKHO ycTaHaBiuBaTh Ha TeppuTopuu CCCP Beane 10ycHee npumepHo

. 50°, Conpeunnle onpecunremy BO/BI, Y)Ke onpasjiaBuive celsi, B Ompiaiinrem Gyyiem
73‘7 N ! KpacHo-MMeecrenciun

! Cou, Mapkca u DHrenbea, T, X Nell aapradl SRRy SRy

* Tam e, crp. 603, il NEPEARIMMOT ®oHA
O8mervoma Ehiosa ¥ minncronoym

———— B -

2 Heropus rexuuiu 61568
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JI0/DKHBI CHIFPATh PEIIAONMIyI0 POJib B YKU3HY OTPOMHBIX pailoHOB 1. MBIC/Ib COBETCKUX
usobperareseil yCuneHHo paboTaer TaroKe M Haj COJIHEUHBLIMH CUJIOBBIMM YCTAHOB-
Kamu. CoJiHeUHble BOJOKAUKM JOJDKHBI CHIrpaTh GOJBIIYI0 poJjib B OPOLIEHMM 3aCyll-
JMBBIX paiioHoB Toit yke Cpeaneit Asyu. Bopb6a ¢ BBICOKOU TeMnepaTypoil, CHIKalo-
e MpoN3BOAUTENILHOCTh TPY/AA, NPUBOAUT K MBICIH 00 MCIOJIb30BAHUK COJTHEUHOK.
SHEpPIuK AJis1 IPOU3BOJACTBA X0JI0/1a (XO0JOAUILHUKY, AEHCTBYIONME 32 CUET COJTHEUHOH !
aneprun). CosHeuHbl€ YCTAHOBKYM COBETCKUX M300peraTesieil y)ke HACTOJIbKO OnpaB-
ganu cedsi, uro CoBHapKoM VY30eKHCTaHA BBIHEC IOCTAHOBJIEHHE O CTPOUTENLCTBE
COJIHEYHBIX MPOMBILJIEHHBIX YCTAHOBOK B PSIfE NMYHKTOB.

Pa3BuTHEe COLMATUCTUUECKON TEXHUKM HJET TaK)Ke M 10 MHOTMM APYIMM KOH=
KpPeTHBIM MYTsIM, KoTophblie Obliu HameueHsl Jlennubim. Eme B xonne XI1X B. M. U.
MenjienieeB BBIIBUHYJI MJEI0 ToA3eMHOM rasudukamuu yrias. 1913 r. oty upeio-
AponaraHupoBaj B YCJIOBUSIX 0COOEHHOro HapacTaHusi GophbObl, pabouero Knacca
B AHryiun ? 3HaMeHUThIA XUMUK Busibsim Pamcsit. B Aurmun, kak u B napckoii Pocenu,.
JTa BeJuKas Wiesl He MOoJyunsia HUKaKoro passurtusl. Kamuran cpan B apxuB Heocy-
IIECTBIIEHHBIX TPOEKTOB elle «OfAHY U3 BEIUKUX Mo0e[ TeXHUKHY.

Iocne rny6oKoro TEXHUKO-9KOHOMUUYECKOr'0 aHAIM3a 9TOro npoekra Jlemu
nycast: ;

«Ho nocneAcTBUsI 9TOr0 NMepeBopoTa AJIsi BCelt 00111eCTBEHHOM YKIU3HU B COBPEMEHHOM:
KaMUTaIMCTHYECKOM CTpoe OYAYT COBCEM HE Te€, KaKue BbI3BAJIO Obl 9T0 OTKPHITUE MPH:
colManu3Me.

«[1pu KanuTanMsMe «0CBOOOYKIEHHEY TPYAA MUJUTMOHOB FOpHOPAG0UNX, 3aHATHIX
Ho0bIBaHMeM yTJisl, TOPOAUT Heu30e)KHO MaccoByi0 Ge3paloTully, rpoMaiHbii pect
HULIETHI, YXYAWEHUE MOJIOYKeHUsi padounx. A npuObiib 0T BeIUKOro H300peTeHus
nosnoxar cebe B KapmaH Mopraunsl, Poxdennepsl, Psa6yumunckie, Mopo3oBsl ¢ ux
CBUTOM a/IBOKATOB, AMPEKTOPOB, NPodeccopoB M MPOUMX JiaKeeB KamnuTania. ‘

«IIpu counanuame npumeHeHue crnocoda Pamcass, «ocBoGo)KAas» TPYA MUITHOHOB:
ropuopabouux u T. ., NO3BOJUT CPa3y COKPATUTb AJIs1 BCeX pabouuii ieHb ¢ 8 uacos,.
K npumepy, 1o 7, a T0 ¥ MeHbIIe. «JnekTpuduKamusty Bcex pabpuK U Hene3HbX A0por:
clienaer ycjioBus Tpyaa Oosiee rUrHeHUYHbIMM, U36GaBUT MUJIJIMOHB! PA00UMX OT AbIMA,.
MBUIA U TPA3Y, YCKOPUT MpeBpallleHne MPASHBIX OTBPATHUTENLHBIX MACTEPCKUX B UU-
CThiE, CBETNbIE, MOCTOMHBIE YenoBeKa Ja0paTopuu. IEKTPUUECKOE OCBEIIEHHE U
9JIEKTPUUECKOE OTOIUIEHHE KAXKAOro JoMa u30aBAT MUJUIMOHBL ¢{OMANIHUX PACHIHBY-
oT HeoOX0AMMOCTH yOUBATL TPH YETBEPTH KU3HU B CMpajHoOi KyxHe» 3,

Mo uunumaryse 1. Crasyna LlenTpanbublii KomuteT naptun B 1931 r, nocTaHOBUI
HauaTb MY POKKE HAYYHO-MCCIEN0BATENbCKUE U SKCIIEPUMEHTabHEIE pa00oThl 110 pea-
JIM3auuy TIPOEKTOB TOA3eMHON rasupuramun yras. s npaKTuueckoro npoBefeHns:
aTUX pabor Obln cosfan Tpect «Iloasemrasy. TpucTynuiv K 3axuranuio HCKyCCTBEH-
HBIX T0/I3EMHBIX TOYKapOB HA OMNBITHBIX [OJ3EMHBIX rasoreneparopax B JIHCHUAHCKOM:
n IHaxtunckom paitonax [lonGacca u Ha Kpytosie B [ToamockosHoM Gacceline. Yaa-
JIoCh y)Ke HNOOMTHCSL YCneXoB B MOA3eMHOM rasuduialiuu aHTPaUuTa — NOJYUeH:
IeHepaTopHbIA a3 ¢ TeMIoTBOPHON crnocoGHoCThI0 B 1 320 kas. HA KyGomerp.

ITOT mepBhlii yCTeX, KOHEUHO, ellle He PeuaeT 3ajayy, HO y)Ke HeoCHOpHUMO J0-
Ka3bIBAET NMPAKTUYECKH, YTO COBETCKON TeXHMKe 3Ta BeiauKas 3ajava mno meuy. Ilep-
BhI€ OTBITHI CO3JAHUS MO/ 3eMJIel B YTOJILHBIX TIJIACTAX «TPOMAAHBIX AECTUIIISLAOHHBIX.
annapaToB JJis1 BHIPAa00TKH rasa» (JIeHuH) MoKasanu NyTU pemeHus 9Toi 3a/auH.

PaGota no oCyuiecTBICHUIO NOA3EMHOM rasuduxauum yrisi y)Ke JomosiHeHa pa-
Gotoit mo moA3eMHOI Tasu(UKalUU GPOCOBBIX He(PTEHOCHBIX NNACTOB. OGHMHBIMK
MeToaMi HEe(TAHBIX paspaboTOK U3 STUX NJIACTOB HeJb35 M3BJIEUb HU OAHOM Kamm

* Hanomuum, uro KpacHOBoacK M ceifuac cHaGykaercsi BOjoi, NpUBO3UMON B LIMCTEPHAX
13 100KHOH TyprMennn uym napoxogamu yepes Kacnuiickoe mope ua Baky. Paifon KapaGyrasa,
Banaxust, ApajbCKoro mMopsi u psia Apyrux paionos Kasaxcrana, Y30exucraHa u T. fi. € nepe=
XO0JI0OM K COJIHEYHBIM ONPECHUTEJNISIM YCKOPSIT CBOE XO3SIACTBEHHOE pasBUTHE. "
2 B 1908 r. B Aurymu 6b110 400 NpOMBIIIIEHHEIX KOH(AMKTOB, 0XBaTuBIMX 300 THIC, pa-
Gounx, B 1912 r. Oeuto 857 Konpauiros, oxpaTupmmx 11/, Man. pabounx, B 1913 r. yixe GBI
1 497 Gonbummx KOHGJIMKTOB MEXIAY TPYIOM M KanMUTAJIOM B aHrJMICKOM MPOMBILIJIEHHOETH,
8 Jlennn, 7. XVI, crp. 368—369.
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Hedru; onbitamu I'ocypapcTBeHHOr0 Haytmo-uccneﬂ,oaaTeﬂbcx(oro’He(bmnoro UHCTU-
TYyTa y)Ke JoKa3aHa Bo3MokHocTh 1007%,-HOro u3BieveHus HepTm M3 9TUX
IJIACTOB TPU TIOMOUM ToA3eMHON rasudurauuu *. /

OGpauienne yueHblx, MHKeHepoB M Xo3siicrBeHHuKoB K XVII mapTebesiy,
ony6aukoBanHoe B «Texuuxer 27 smpapsi 1934 r., Hameuaer mmpokuit naan pador
AJIsL labHERero pasButust ra3uuKaluy Bo BTOPOU MSATHIIETKE. :

Kanuramictiuueckasi yronusi yyke npeBpaTuiach B COLUAIUCTHYECKYI0 NEUCTBH«
TENLHOCTb. TaK jxe oOCTOMT [eNIo M Ha psifie APYTUX YUaCTKOB COBETCKOM TeXHUKH,
B TOM YHCJI€ X HA Ba)KHelIleM U3 HUX — MalIiHOCTPOCHUH.

He npuxoputcsi noBropsith, KaKoe UCKMOUMTEIbHOE 3HAUEHHE NpuaaBan JleHuw
MAlIMHOCTPOEHHI0 — TEeXHUUECKoll OCHOBE MepeBoOpy)KeHust Bcex orpacieil. M aror
3aBer JleHMHa OCYILIECTBJIEH JIEHUHCKOI maprueil mof pyxoBoAcTBoM T. CrannHa.

«OCcHOBHOE 3BeHO MNATUJIETHEr0 IJlaHa, — ropoput T. CrajuH, — COCTOA/IO
B TSDKeJION NPOMBIIIEHHOCTH C €€ CepALEeBUHON — MalIMHOCTPOCHNEM? 2.

Co3fianbl 'MraHThl COBETCKOI0 CTAHKOCTPOEHHSI, aBTOTPAKTOPHOIO, CEJIbCKOXO-
3SIUCTBEHHOT0, TSHKENIOro MauuHocTpoeHusi. Co3fanbl Beauyaiimme 3aBoJbl 3JIEKTPO-
MalKMHOCTPOEHNS, KOTIO0TYpOOCTpOeHUS, AN3ETECTPOCHUS], apOBO30CTPOCHUS U T. A.

Bo BTOopoil nmatunerke OyaeT OCYIIECTBJIEHO OCBOEHUE MPOU3BOACTBA JIBYXCOT
HOBBIX BM/IOB CTAaHKOB. 3aBepuIaeTcsli B OCHOBHOM MeXaHM3allksl BCEX TPYN0EMKHUX
U TSDKEJBIX TIpoleccoB B mpomblueHHoCcTH. Co31al0TCs HOBBIE MOIIHBIE ILEHTPBI
MamMHOCTPOMTe.ﬂbHOﬁ TIPOMBIIIJIEHHOCTH : s

B camoii BHyTpeHHel CTPYKType COLMANMCTUUECKOr0 MamMHOCTPOEHUs, B pas-
BUTUHM €ro 10 OT[EJbHBIM OTPACIsiM, B CYILECTBE NMPOM3BOAUMBIX MAIMH SIPKO CKasa-
JIMCL opraHuueckue MpeuMylecTBa COLUANMCTUUECKOT0 TUIaHOBOro Xossicrea. Ha
9TOM yyacTie B OCHOBHOM y)Ke 3aKOHYEH MPOLEcC NepeHoca K HaM 3amajiHoi TeXHUKH,
TBopYeCcTBO COBETCKOM TEXHUKKM M 3/1eCh y)Ke HAUMHAET UTTH CBOMM ITyTEM. -

IOKCrepUMEHTAIbHBI WHCTUTYT CTAHKOCTPOEHUSI BhIpaboTasi psii HOBBIX MyTei
COBETCKOI'0 CTAHKOCTPOEHNSI, CO3/iaBasi CTAHAAPTHbBIE Y37bl (KOPoOKM 102y, KopoOKu
CKOpocTeit U T. [.), ¥ Ha UX OCHOBE COYETAJ] MACCOBOCTb NPOM3BOACTBA C YHUKAJIb-
HOCThI0. Mo myTu co3fanust CTaHAAPTHBIX JieTased, o0mux /sl BCeX CTaHKOB, M MOH-
TaKa M3 ITUX AeTaledl pas/MMUHBIX TUMOB CTAHKOB wufaerT LleHTpayibHbIA MHCTATYT
Tpyaa. lupokue Kpyru CoBeTcKoi oOLIECTBEHHOCTH, HauuHasl C Cy/Aa HaJ CTaHKOM
«[1UTh Bechoit 1932 r., Bkmounmvch B Gops0y 3a coBeTckoe mammHocTpoenune. Cos-
HaH y)e psi OPUIrMHAJBHBIX COBETCKMX CTAHKOB, He MMemuX cebe 1ofo0HBIX B
KanuTaaucTidecKux crpaHax. CosjaHa MolllHasi MaliMHOCTpouTeNlbHasi 0asa, pasBu-
BAETCSI HOBASl COLMAJIMCTHUECKAS] MAIIMHOCTPOMTENbHAsI KyJbTypa. TOJLKO B 3T0it
KyJIbTYpe NoJyyaloT J0JDKHOE pa3BuTie HanboJiee pallioHaNbHBIE METO/bl CO3/IaHuS
MalliHbl — MaKCUMaJibHasi aBToMaTH3alus ee, syeKTpudurauus ee pabounx opraHos,
BOOpY»iKeHNe UyBCTBUTEbHEINENH annapaTypoit, goTosneMentamMmu ¥ T. A. :

MaccoBoe TBOpPUECTBO COBETCKUX HH)KEHEPOB, TEXHUKOB, PabOuMX ~OTKPHIBAET
HOBBIE TYyTH TEXHUYECKOI'0 Pa3BUTUSI M BO BCeX APYTUX OTPAC/sIX NPOU3BOACTBA.
SIpKUM MpUMEPOM 3TOr0 MOYKET CIY)KUTh CBEpPXCKOPOCTHBIN TPAHCIOPT.

Eme 8 1901 r. Jlenyn nucan o npoexTe CKOPOCTHOTD JKEJI€3HOLOPOIKHOTO CO00-
uienuss Mexny Jlusepnysem u ManuecTepom: :

«..TexHuKa TpaHCNopTa MOBBICMJIACL HACTOJILKO, YTO MOYKHO MNP MEHBLIMX
(IpoTUB TenepelHUX) M3AEPIKKAX MNepPeBO3UThH MNAcCAKUPOB € OBICTPOTON CBbIme
200 Bepcr B wach... Mexiy TeM <mpoeKT TaKoi gopord MeXuay Mamxuecrepom
u Jlurepnysem ue NOJIYUNJI YTBEP)K/IEHUs NapjiaMenTa ToJibKO BCIeCTBHE KOPBICTHOI'®
NPOTUBOACHCTBUS  HKENIeSHONOPOYKHBIX ~ TY30B,  OOSIIMXCSl  PASOPEHMs]  CTApBIX
KoMmnaHuit» 8.

-

! CnenuanbubiM mpukazom T. Opmronukuage B wione 1933 r. o6asan nasnedTs oKasath
BCEMEpHOe COACHCTBUE MOA3EMHOM rasuduxamuy HedTH. OTnyeHsl HEOOXOAMMBIE CPEACTBA Ha
onbiTHbIe pAGoTH. Ha 0cHOBE mpopenenubx SKCNEPUMEHTOB A0JHKHBI ObiTh passepuyTsi B 1934 r.
TpOMbIIICHHBIE ONBITEL B Maiikonckeom paiione W Ha npombiciax Asuedru.

2 Cranumn, Joknan ua susapckom nnemyme LIK, 1933 r., crp. 25.

8 Jlenwnmn, Cou, 7 IV, crp. 218.
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Jlunusi Jlusepnynb — Manuectep — riepBasi yKeyiesHast Jopora IpoMBIIITEHHOT0
3HaueHusl, 3aKoHueHHas nocrpoiikoit I'eoprom Credenconom B 1830 r. Kanuranusm
B XX B. 0Ka3aJCsl Ha 3TOM YYacTKe MeHee IPOrPECCUBHBIM, UeM Ha 3ape CO3faHus
TepBBIX YKeIe3HbIX J0por:

ITocnefyiomye rofsl FOCMHOACTBA MOHOMOJIMA BMUCAMM HA CTPAHMIBI MCTOPUM
TeXHUKH OMEpTBJICHUE MHO)KECTBA TEXHMUECKUX IMPOEKTOB CKOPOCTHOTO ¥ CBepX-
CKOPOCTHOTO TPAHCIOPTA.

IMporpecc CBePXCKOPOCTHOTO TPAHCMOPTa B KAMUTAJUCTUYECKUX CTPaHAX HU
B KaKoii cremeHM HU MO YPOBHIO, HU B 0COOEHHOCTH 110 PA3MaXy NpUMeHeHUS He
MOYKET COOTBETCTBOBATH HAJIMUUIO MPOEKTOB M H300peTeHUA B 3r0if 06jacTH.

Unoe nonoxenue B CCCP. Tlocne mnoGeasl peBOJIOIUM  3[eCh  CO3AAHBI
TIPEANOCHUIKY ISt Haubosee TOJHOrO KPUTHUECKOTO OCBOCHHA AOCTH KeHMi
CBEPXCKOPOCTHOr'0 TpaHCHOPTa B KamUTAJUCTHYECKMX CTPaHAX. 3HaueHue 310ii
npo0JieMbl  0COOEHHO BeJIMKO B YCIOBUAX Haulell CTpaHbl C ee HeOOBATHBIME
npocTOpaMi IPU  BO3MOXKHOCTH WIMPOKOr0 IUIHAMPOBAHUS MEPeBO30K M OCyle-
CTBJIEHHS MapuITPyTH3ALUM.

XapakrepHo s uzodperarennckoit mpiciu CCCP crpemsieHue B paspaGorice
npo0sieMBl CBe pXCKOPOCTHOTO TPAHCIOPTA MOWTH He TOJNILKO IyTeM aMepUKaHCKOH
U 3anajiHo-eBponeiicKoil HayuHOl MBICIM, HO W BBIABUHYTH - CBOM BapuaHThl. Mel
TOBOpMM ©  WIApO-3eKTPOJIOTKOBOM moesne  SlpMonbuyka, o0 aspomoesje
Banpauepa. HecMorpsi Ha HenpuBBIUHBIE JJISi TPAHCIOPTHOHW TeXHUKH TIPUHIIUMKL
M0JIOYKeHHbIe B OCHOBY NpPOoeKTOB SIpMosibuyKa M BasnbiHepa, HecMOTPS Ha CIOK
HOCTb M TPYAHOCTb BONPOCOB, TNOMIEXKAIUX paspelleHHI0 NPYU  OCYIIECTBIEHUH

~3THX TPOEKTOB, COBETCKOe NMPaBUTENLCTBO CO3/1AJI0 BCe YCIOBUS o1JIsS NPOBELEHHSI
HCC/leloBaTeIbCKUX paGor B 9T0i obnactu. Ecim M3bICKaHUS U ONBITH YBeHYAIOTCA

- yCnexoM, ecau OyayT JOKA3aHBl TeXHUKO-IKOHOMUUECKME MPEMMYLIECTBa, ITHX
BUJ(0B CBEPXCKOPICTHOTO TPAHCIOPTA, TO HAPSLY C JABYXIYTEeBBIM TPaHACIOPTOM
y Hac MOSIBUTCA U TPAHCOOPT, OCHOBAHHBI Ha APYrUX NpPUHIMNAX. :

PackpenomeHnasi 0T y3 Kanuraau3mMa TBOPUECKAsl MBIC/Ab HauMx H300peTta-
Teseit Ha TOM YKe TPAHCIIOPTHOM YUacTKe JaeT NPeUI0yKeHHsl, PeBOIIOIHOHU3N PYIOLLKe
COBPEMEHHYI0 TPaHCHOPTHyl0 TeXHuKy. TaxoBa, Hanpumep,; aBTOMaTHyecKast
PEry/IMPOBKA NBIDKEHUs T0e310B MiieHepa Bysnara. g

HMcnpiraTenbublii Nepuoj B pasBUTHM HOBeHmero usobperenust mw. Bynata
3aKoHuen. B ero cmcreme ‘aBTOMATHYECKOTO PErYJHPOBAHUS [ABWKEHUA I0€310B
CBETO(Op mepemeleH ¢ JMHUM B CaMylo OyaKy napoBosa. Ecmu nyTh mepes wayium
110€370M CBOOOJEH — Ha TMapoBO3HOM CBeTo(ope mepes MaMHUCTOM COPUT 3eIeHbiit
OTOHb, Y TI0€3J] MAET C HOPMAJIbHOM CKOPOCTBIO; 110 Mepe NPUOIMKEHUS K MAYIeMy
BIIEPe/IN [0E3/LY 3eJIeHblil OTOHb CMEHSIETCA HAa CBETO(OpE HKE/ThIM, K KaK TOJbKO pac-
CTOSIHUE CTAaHOBHTCSI GJIM3KUM K TOPMO3HOMY — Ha MapoBO3HOM CBETO(OpE BCILIXUBAET
KpacHelil oroHb. Ecii MamMHKCT HA NPOTSHKEHHH 5—0 CEK. He BHINOJIHsIeT TPeOoBaHus
curuana, ycranoska Bysiata aBTOMaTHUYeCKH NPUBOJUT B JiefiCTBUE TOPMO3a, U Moe3]
ocraHaBiuBaercs. To JKe IIPOUCXOAUT M INPU TOBPEXNIEHMH JIEKAIIEro BIepenu
yuacTia nmyTH. ,

IMocne ycremHbiX UCbITaHUi peureHo 000pyaoBaTh aBTOperysmpoBioit Bynata
OTBITHBIA HKCIII0ATALMOHHBIN yuacToK mpoTsbkenuem B 100 xu.

Venexu COBETCKOro M300perare/ibCTBa, OXBATUBILME BCe CTOPOHBI X03S5CTBEH-
HOTO PasBUTHSI CTPaHBI, AAIOT HAM BOSMOYKHOCTDH TOHSITH ellle OAHY CTOPOHY IeHUs
JlennHa, 3a00T/iMBO BLISIBJISIBLIEr0 HOBeiliMe HM300peTeHust, MOCTOSIHHO COAEHCTBO-
BaBlIero ux peamusauu. OO 9T0i uyepre AEATENBHOCTH JIeHMHA TOBOPAT HaM €ro
MHOrOUMCIIEHHBIE SalMCKU 0 COMEHCTBHU DPAS/IMYHBIM M300peTaTesisamM, HanucaHHbIE
B IEpHOJ BeIUuaiiiero Xxo3sliCTBEHHOro HANPSDKEHUS, B Tpo3Hble I'OABI, KOTJa,
Ka3asioch Obl, BOXKAIO MPOJIETAPCKOi peBOTIONUY ObLITO HEKOT/la 3aHUMAThCS BOTIPOCAMU
TexHuiu 3apTpaiHero fus. Ho renuit JlennHa Bce Bpemsi BeIABMTasl Meo0X0/MMOCTb
3a00TEl 0 TeXHUKE OYAyLero, MoAroToBsis HECNbIXaHHBI ee pacUBeT, y)Ke B 3HAUM-
TenbHOM Mepe ocymecrBiennbiid B CCCP, Msobperenus Huxeropoickoit paauosaGo-
paropud, Hopeifme Topdsnbie Mammnbl, KypcKas MarHuTHas aHOMAajusi, 371eKTPo-
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TIJIyTH, JIy4H, IOpayKalolue Ha PACCTOSIHUM, U T. 11., — BCE 9TO HAXOAHJIO CBOM OTKIIMI
y Jlenuna, BCe 9T0 M MHOI'0€ JApyroe CoXpaHwioCh 3a(UKCHpPOBAHHBIM B Macce ero
3alMCOK, B COTHAX JOKYMEHTOB, CBU/ETEIbCTBYIOUMX O TOM, KAK KOHKPETHO PYKOBO-
Aun Jlenun pasBuTHEM COBETCKOIl TeXHUKH, KaK JajeKo OH YMeJ CMOTPETb BIepef,
Be/is1 3a co0oii NPOJIETAPUAT HA CTPOMTEILCTBO HOBOI'O MHpa.

Bo Bceil mpouuioil ucTopuu uyesoBevecTBa AaJbHO30PKOCTh, MOJ00HYIO JIEHHH-
CKOM, CTONb )K€ CMEJIbli M0JIET TBOPUYECKON MBICIH, TOUHEHIMM 00pasoM HayuHo
000CHOBaHHBIA ¥ KOHKPETHBI, MO)XHO HailTM TOJNBKO Y €ro BEeIUKUX yuureseif,
OCHOBOTIOJIOXKHHKOB HayuHOro ColinaymusMa — Mapkca u OHrejbca.

JIeHUHCKast JalbHOBUAHOCTD, JIEHMHCKAsl CHJIA Jiep3aHus, JIEHWHCKOE KOHKpeT-
HOe PYKOBOJCTBO BETUKUM JABIDKEHHEM Ha MYTSIX CTPOUTEILCTBA HOBOI'O MUPaA HalLIM
Tenepb CBOE BhIpa)KeHHe B JIEATELHOCTH BOXK/IsI MUPOBOro npoJsierapuara T. Crajmua.,

B noxnane «10 ser Ges Jlemmma» 21 sipaps 1934 r. 7. Crewuii noApoGHO
OCTAHOBUJICSI HA 3TOM CTOPOHE JleATeNbHOCTH T. CranuHa:  iiw @ e ! e

«ToB. Cranuy, 110 UHULMATHBE KOTOPOI'0 BO3HUKAIOT 1(eJible 0TPAC/IH POMBILLIEH-
HOCTH, CO3/AlOTCSl HOBBIE OpraHM3allii, BMECTe C TeM CaMbIM TIATEJbLHBIM 00pasom
y4acCTBYyeT B 00CY)AEHHN He TOJIbKO TOI'0, KaKue MyHKTHl HY)KHO BBIOpaTh JIsl CTPOM-
TeJIbCTBA TOTO WJIM MHOTO 3aBOjia, HO M TOrO, KAKUX PasMepoB JOJDKHBI ObITb 31U
3aBOJIBI, UTO OHHU JOJDKHBI IIPOU3BOAUTH, B KAKHE CPOKH OHM JO/DKHBI ObITH TOTOBbI,
KTO TyJa J0JDKeH OBITh MOCHaH JJIs OpraHu3aluu jAenay.

Besnuaiiive ¥3 BeJMKMX TEXHUUECKUX TNPOEKTOB OCYIIECTBJISAIOTCA M0 HHH-
nuatuBe T. CTajuHa M IT0J €ro HEnoCpeACTBEHHbIM KOHKPETHHIM PyKoBOACTBOM. [To

_€ro MHULMATUBE OCYLeCTBJIeH BequKui KaHaa ABYX Mopeit. Cospanue Benomopcro-
Bantuiickoro Kanana 0bUI0 He TOJLKO OCYIIECTBJIEHUEM CJIOYKHEHIIEro TeXHUUYECKOro
NPOEKTa B CAMBIX TPYIHBIX YCJIOBUSIX, HO ObIJI0 BMECTE C TEM BeJMUYaNIIMM AOCTHIKE-
HUEM B JIeJIe NepeBOCIUTaHus JII0/iell, IpeBpallleHHbIX U3 3aK0PEHENBIX M1PECTYNHUKOB,
BparoB COBETCKO}l BjlaCTH B THICSIUU TEPELOBBIX YAAPHUKOB-IHTY3HACTOB.

C 00JIbIIEBUCTCKOI HENOK0IE0MMOCTbIO M YIIOPCTBOM OTCTAUBAET U OCYLUECTBIISET
T. CrajuH BeJIMKKME ujen u 1aHbl JlenuHa, Beisl HEYCTaHHYI0 1 Gecromaiuyto 60pLoy
C ONMOPTYHUCTAMU BCSKUX MacCTeil.

CBOEM MCTOPUYECKOM BBICTYIUIeHUM Ha | KoH(epeHUuu XO03sUdCTBEHHUKOB
T. CrajuH €o Bcell 0€TpOTOM 10CTaBUII PO0JIeMY HpeBpalleHusl HaluX I'POMa/HbIX
BOSMOYKHOCTEl! B AelicTBuTENbHOCTL. B CBoeM foKjafe Ha siHBapckoM rienyme IIK
BKII(6) 1933 r. 1. Cra/uH BRIABUHYJ 3a/iauy OPOMHON Ba)KHOCTH — 3ajiauyy GOpbOBI
32 Halmly TEXHUUYECKYI0 BOOPYIKEHHOCTh, 3a BHICOKOE KauecTBO PalfoThi ¥ MEPEXOi
HA BBICUIYIO CTYIMEHb OCBOEHUS HOBOW TEXHUKH.

VBepeHHoil mocTynbl0 MYT HECOKPYIIMMbE KOJIOHHBI yAapHUKOB, 00ill0B 3a
HOBBII COLMANUCTUYECKUIA MUp, MAYT OHKU BEJIMKUM IYTEM, OCBELIEHHbIM YUCHHEM
Jleduna, npeBpauiasi JIEHWHCKWE IJTAHBI B COLMANMCTHUECKYIO JEHCTBUTEILHOCTD.
oy pyxoBojcTBOM BesmKoro Boycist u yuntensi T. Craiuna nposnerapuar CCCP yie
Rokasan, uro: «Ham crpoit, coBerckuit CTpoil aeT HaM TaKue BO3MOYKHOCTH OLICTPOTO
NPO/ABI/KEHUS] BIIEPeJl, 0 KOTOPBIX HE MOYKET MeuTaTh HU of(Ha GypryasHas cTpaHay’.

—————— s

T Craanu, O 3apauax Xo3aiCIBEHHUKOB, CTp. 8.

N
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Mcropnueckue kopHu pabor Papanes

I. Peneccanc, manydakTypa H NepBHE OTKPHLITHSA
B 00/MaCTH 3JIEKTPHIECTBA

Beepnenwue Mcropuueckas ponb 3JIEKTPHUCCKON TEXHUKM. YueHue o6 3JEKTPUYecTRe
1 OJIEKTpUYECKast TeXuuKa. PaspuTue mnpencraBiennii 00 sjeKTpuuecTBe Ha 0a3e TEXHHUECKOro
npuMeHeHUs1 Apyrux Qopm auepruu. TpU NPOMBIJIEHHBIE PEBOIOLMUHU.

HcropuuecKuid GOoH MEPBBIX OTKPHITUH B 0GNACTd 3NEKTPUYECTBA.
Hpecrosble 110X01bl, MOPCKAsi TOProBJIsT U  BEJMKHE OTKpeITHA. ManydaxTypa u ee suepreru-
yecKasi Gasa. EcCTecTBOZHAHME M €ro = MEXaHMYeCKast OTrPAHHUEHHOCTb, KapTeanaHckKoe
€CTECTBOHAHME M MEXaHu4yecKue reopun apupa. Mexannxa Holorona. [puHIMN RanbHORCHCTBUS,

Marunetrusam monexkrTpuuecrno. Komnac y kutaiines. Kommnac B Espone.
dnexTpuueckne spnenns y apesux u B XVI 8. Jhiuisbepr, Tepuxe, Ipeit, mo-®a. pekTpo-
CTATHYECKUE MamnHbel ¥ npudopst (Fayson, Buuknep, Bose, Kyuneyc u T. m.). lonbitkun KoH-
CypyvpoBanusi syeKTpuuecKoro Tenerpaga B XVIII 8. Armocdeproe anexTpuuectso. dpaHIIHY,

NXMaH M JIBE TEOPHH IJIEKTpUuecTBA. InuHyC. KapTe3uaHCKHE NpPEJCTABJICHNA B TEOPUM
9NEKTPHUECTBA.

‘
\

e
s
b Hauaje CBOEH -M3BECTHON CTATby 00 571eKTPUUYECTBE DHIENbC CPABHUBAET YPOBEHD
TEOPETUUECKUX  TpeiCTaBjieHnii B 9Toii obmactm m B xumun. B To Bpemsi Kak
B XMMUU HapuT OTHOCUTEJILHEINA MOPANOK U «TJIAHOMEPHLIH HATHCK HA HEU3BeJaHHbIE
eule 001acTi», B ANIEKTPUUYECTBE roCHOACTBYeT Xaoc. «HecMmoTpsi Ha BeajecymHOCTH
9/1EKTPUYECTBA, HECMOTPSA HA TO, UTO 3a NOCJIHUE TI0IBEKA 0HO BCe Gosible u GoJiblie
CTAHOBUTCSL Ha CyOy YenoBeYecKOd MPOMBILIIEHHOCTH, OHO SBJSIETCA WMEHHO
Toit popMOil [BUWXKEHHUS, HACYET CYINEeCTBA KOTOPOW LApUT elle Beauyaimas
HEsICHOCTEY . !

UeM 00DBACHAETCA 9T0 OTCTaBaHME YueHus 00 ajexrpuuectBe? B oCHOBE NEHKUT
PEBOJIOLMOHHBIN XapaKTep S/IeKTPUUECKON TEXHUKU. DJIEKTPHUYECTBO — 3TA BEJIU-
uaiiiiasi peBoJIIOLMOHHAS CUJla — MIPOCAYMBAJIOCH B 00J1aCTh NIPOMBIILIEHHON TEXHUKH
Y/K€ B 9MOXY KJIACCHUECKOr0 JAOMOHONONMCTHYECKOro KanuTaiusma. Ho mmpoxum
(ppoHTOM dMeKTpHUECKAs TEXHHKA /BUHYJACh BIeEpef JUllb B 3M0XY MOHOMOJIMIA,
¢ HACTYIUIEHHEeM CyMmepeK M 3aKaTa KamuranusMma. IlosiHoe TexHupuecKoe BONJIONICHUE
JJIEKTPUYECTBA MOXKET MNpPOU30HTH JuWb B GecksaccoBom obuiecrse. PeBomonus,
IpoU3BeJCHHAsT TPUMEHEHUEM JJIEKTPUYECKOW OHepruu, oKasajach MOCJIEIHUM
110 CueTy TeXHUYECKUM IePEBOPOTOM B KaNUTaTUCTUIECKOH IIPOMBILLITEHHOCTH . C-TOUKY
3pE€HUA yueHHS O TpeX TMNPOMBIUJEHHBX peBONOLUAX? TeopUs
9JIEKTpUYECTBA BIUIOTH [0 MocheaHeid uerseptn XIX B. He Morna pasBuBaThbest
na Oase asexTpuyecKoit TexHukn. OTCIONA €€ Xa0THUHOCTD U OTCTABAHUE.

B CBoeM pasBuTMM TeopHsl IEKTPUUECTBA 3TOTO MEPHOAA OMipaNach He CTOJIbKe
Ha JJIEKTPUYECKYIO TEXHUKY, CKOJBKO HAa MEXaHMYECKYI0, XUMUYECKYI0 H T. A.

*Mapkc udurensc, Cou., . XIV, crp. 572. ;

*T. M. Kp>Xuj>anoscKuif, Mapkc o peBosiONMOHHOM nporpecce Texuuiu, «Mspe-
CTHS DHEPreTHyecKoro MHcTuTyTan, 1. I,
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B XVIIlB. nauGosiee 3aMeTHOe BJMSAHUE HA TOCTPOEHHE TEOPUM DJIEKTPUUECTBA
0Ka3ajia MeXaHHKa (MPUHUMI JaJIbHONEHCTBHSA, TEOPHsl MCTEUEHUH, MOHATHE MOTEH-
1mana). [lepBblil NPOMBIIJIEHHEI NEPEBOPOT B €r0 KJIACCHUECKOH (dopme cBsiza
‘anexcrpuuectso ¢ xumueit (JoBu u ap.). M B JasbHeifiem, BIJIOTh A0 SMOXH WHPO-
KOTO TPOMBIIJIEHHOT0 NPUMEHEHHSI 9JIEKTPUUECKON IHEpPruu, yueHue 00 3JIeKTpu-
YecTBe MPOJOJDKAJO0 M0JyyaThb OCHOBHBIE MMITYJILCHI OT CMEKHBIX obnacreit u or
naGopaTopHO#, a He MPOM3BOJACTBEHHOI DJAEKTPUUECKOl  TEXHUKH.
SroT mepuol MNOALITOKeH B paborax Papajest.

Ponn  nepemedunucs B XXB.,, KOrjja MexXaHuka mnepecTponiach IOX
‘BIMAHHEM 9JIEKTPUUECTBA, & XUMMs TOCTENEHHO TMpeBpallaercsi B OAHY M3 €ro
rnas. Il cie dpapajest Teopusi JNeKTpuuecTBa paspabarthiBaercs Y)Ke Ha OCHOBE
“3JEKTPUUECKON TEXHUKM M PACIUENJisieTcsi Mo CYINeCTBY Ha ABE Teopuu: yuCHHE 00
IJIEKTPUUECKUX 3apsiiax ¥ Teopuio nojsi. Ilepsasi omupaercs Ha rajabBaHOTEXHUKY M
3/1eKTPOXMMUIO, BTOpasl Ha CHJIOBOE MpHUMEHEHHE 3JIeKTPHYeCTBa.

Ceiluac, HaKaHyHe HOBOTO CHHTe3a 3THX TeOpuil, NHTEPECHO NMPoaHAIU3NPOBaTh
McTopuUecKue KopHU padoT Papajiest ¢ TOUKM 3peHNsl YUeHHs 0 TPEX MPOMBILLICHHbIX
peBooLusiX. BHe 1ol Touku 3penust mpobieMa He MOYKeT ObITh pellieHa. Tpu npo-
MBILIJIEHHBIE PEBOJIIOLUM, HECMOTPS HA TO, UTO UX 3JIEMEHTHI MEPEenJIeTaloTcsl MeXy
060, BBUTM OCHOBOM UETKO Pa3rpaHWUEHHBIX TIEPHOJOB B UCTOPUM YUEHNs 00 dreK-
Tpuuectse. IlepBblii mepeBopoT, CO3JAABLIMA MAlMHHYI0 TEXHUKY, IOJIOKUII HA4aJlo
3/EKTPOXMMUY U JIeKTpoAuHaMuKe. BTopoi, co3jiaBuinii MapoByio TeXHUKY, o0beu-
Hun ux B yuenuu Papanes. Tperuil nepesopor, PEKOHCTPYHPOBABIINIA TIPOU3BOACTBEH -
HYIO TeXdMKy, CAM OMMPAJICs Ha IMeKTpuuecTBO. CBOMM MEPBLIM TYPOM (90-e roapr)
OH BBeJ 91:KTPUUCKYI0 JHEPrui0 B CUJIOBOW ammapar NPOMBIIIEHHOCTH, @ BTOPHIM
(B HameM BeKe) — B 00J1aCTb MPOMBIIEHHON TEXHOJIOTUH.

Ho aroro maso. UYrolsl MOHSTH HCTOPHUECKIE KOPHU YueHusl 00 3/IeKTpuUecTse,
HY)KHO OYEPTUTb peasibHble, UCTOPUUECKH CIIOMKUBIIMECS TUTIBL X03SIUCTBEHHU-TEX-
HUYeCKoro pasputusi. [1epBblii MPOMBILIIEHHBIA TEPeBOPOT MPOUCXOAMIL B JBYX THU-
mMuHBIX QopMax: aHrmiicKkol u Qpaniysckoit. Ilepsas cBsizaHa C KJIACCHUCCKUM
XOJI0M MepeBopoTa, MACCOBBIM XapaKTepoM MAMHHOA WHLYCTPUM, XUMUYECKOH Tex-
HOJIOTMeN 1 BO3HUKHOBeHMeM ajekTpoxuMuu ([asu). Bropas xapaKTepusyercst Ha-
JIAYMEM CHJILHBIX BparoB Y TPOMBIIUIEHHOW OypiKyasud, WIMPOTOH M KOPEHHbIM Xa-
DAKTEPOM €€ UAe0JIOrNYUe KO ¥ -MaTepuasbHOi GopbObl, HCKITIOUUTE/BHEIM BIIHAHHEM
BOWH ¥ BOEHHOW TEXHMKM, Pa3BUTUEM U3MEPUTE/ILHOW TEXHUKN M KOJIMUECTBEHHOIO
aHaIM3a ¥, HAKOHELl, BOSHUKHOBEHMEM 3NEKTPoAMHAMUKK (AMIIep). \

VKa3aHHBIE THUIBI TEXHUYECKOro, XO35MCTBEHHOFO M TOJMTHYECKOr0 PasBUTHSA
C03a/M TOT KpYT nAeil, CHHTE3 )M KOTOPHIX Obuiu paGorhl Papases. Yo )Ke Kacaercs
peasibHBIX KOpHeil ero TBOPUECTBA, TO OHM JIEKA/ BO BTOPOM MEpEBOPOTE, T. €.
B_peBOJIIOLUH, TPOM3BEAEHHOH MapoM. :

KakoB yke ObU1 uCTOpHuecKuit (OH MepBBIX OTKPHITHIL B 00J1aCTH SJIEKTPHU-
4ecrBar
B cpeauue Bexa EBpona Oblia 0TCTas0li OKpanHoil KyJjibTypHOro Bocroka. Peo-
AanbHsie rocyaapersa EBporsl BeiBo3uim Ha Boctok — B ApaBuio, Wuauio u Kurait —
CEILCKOXO03ANCTBEHABIE TIPOLAYKTHI ¥ MOJIyYasu OTTyjAa NPEIMETHl POCKOWHK — HU3/E-
JIUsT CPABHUTENBHO BBICOKOM 110 TEXHMUYECKOMY YPOBHIO NPOMBIIIICHHOCTH Bocroka.
HenocpeacrBeHHBIMI BOCTOUHBIMU COCEISIMU 1 TOPTOBBIMY KOHTpareHTaMu deonaib-
Hoit Epponsl 6bum apaObl. OHM 3aXBaTH/IM B CBOM PYKH KOJIOCCA/IbHYIO 06J1acTh  OT
Wcnannu 1o Cpejeit A3um ¥ NPOTArUBA/M LIyNajibibl CBOUX BOGHHBIX M TOPrOBRIX
HOXOHOB B caMble OTJ JIeHHBIE ¥ ryiyxue yribl. Ilof HemoCpeACTBEHHBIM BIIMSTHUEM
apaboB BBIPACTAET TOpProBoe 3HaueHne Busantuu.

; Bonea 31 Buzantueil BCTy1al0T HA  MOYTh CPEeAU3EMHOMOPCKOM  TOProBil
Hranus n Ppaniust. KkHoeBpoleiickine CeHbOPhl MULYT BCe GOJBLIMX TOProBBIX
fipeumyecTs, Bee Gobiie’t Topro.oit fo6blun. Ho juist sToro  um HeoOX0UMO YKpe-
NUTLCst Ha ocTpoBax CpeauseMHOro Mopsi M Ha €ro BOCTOUHOM Gepery. Tax noAroToBJIsI-
HOTCSI BeJ/IMKME BOEGHHO-TOPTOBbE IKCMEAULMM HA BOCTOK — «KPECTOBHIE TTOXO/BIY,

KoTopere po6unu Busautnio u mocraBunu Mranuio u PpaHuunio BO TJ1aBE SKOHOMM-
{
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yecKoro passutus EBponbl. BrocneacTBuu 3ra IaBeHCTBYIOUIAS pOJIb IEpeilia
K [Mopryranuu u Wcnauuu, a 3ateM K Ioytauauy u AHTIIMH.

3amopekast Toproeisi XV B, TOorja eule He co3jana To¥ NPOMBILJIEHHOCTH .
KAKyl0 OHA BBbI3BaJa K JKU3HM BIOCJIENCTBUM, B TEPHOJ FOJUIAHACKONR M aHI M-
cKoii reremonuu. Ho Bce »<e 0Ha KOpeHHBIM o0pasoM pacmmmpuiia y3Kue pamKu
IIOMECTHOI'0 M 1[eX0BOro Crposi. B «JluanexkTuKke TPUPOAb» €CThb  OTPLIBOK:
«Paanuuue MeN(Ly Noso)KeHHeM MuUpa B KoHUIe JApeBHoctd oKojgo 3000 r, wu
B KOHIE CpefHeBeKoBbsl— 1453 r.». 31ech YKasplBAETCSI B YACTHOCTH <«HECpa-
BHEHHO BBhICIIAsi CTYIeHb PA3BUTUSI NPOMBIIIJIEHHOCTH M TOPrOBIIM, CO3JaHHAS Cpe-
JHEeBEKOBBIM OIOPrepCTBOMY. '

B XV B. Oypxyasus Hanecna Geofanuamy psif TSHKeJbIX YAAPOB, U, NPUMEPHO,
C  9TOr'0 YK€ BpPeMeHU HAUMHAETCS HCTOPUST HAYUHOro ecTeCTBO3HaHWUs. Kiaccu-
qecml‘ﬂpKy}o KaprTuHy €10 BO3HUKHOBEHHsT [aeT OJHreJne B «JlHajieKTHKe Tpu-
poasit.
~ Oro 6puinM mepBble mArd Kanuranausma. 3a-HUMHU nocienoBanu jpyrue. Cnepe-
XO0M TOProBoro npeobnagaHusi K AHIJIMY HAuMHAeTCs1 OBLICTpOe pasBUTHe TIPOMBIIL-
neHHocTd, IMpoMmpliuyieHHOe NPOM3BOJACTBO pa3BUBAETCS 10 JMHUY pasjiesieHus Tpyaa
¥ -Koonepaluu, Ha OCHOBE 2310ro pasgeieHust. Kumaccudeckoih ¢Gopmoi
Koonepauun siprisiercss manydaxrypa. C mnososunbl XV Bujaots [0 mnocsefHei
tpetu XVIII B. oHa Oblia rocrnojcTBylomeil (GopmMoll KanuTajauCcTUYECKOro TpOua-
BOJICTBA.

B pamkax maHy(axTypbl CHOPajuuecKd TPUMeHSIUCh MAIIUHBI, MOAr0TOBIISAS
pasBuTHE MalIMHHOW UHAycTpuu. [Ipexcie Bcero 3j1eMeHTOM TaKo0il TOATOTOBKU ObUIK
N0sIBUBIIHECS B Havasie XV I B. yacwl. X H3roTOBIIEHNE MOYKET CIIY>KUTD B TO )K€ BPeMsi
KJTACCHYECKUM IIPUMEPOM MaHypaKTypHOro pou3BojcTBa. KapmanHsle yackl, MpH-
BOJAMMBIE B JABIDKEHHE 3JIaCTHUHON IPYIKUHOM, COBepHIEHCTBYIOTCs vepes 100 jer
usobperenvem perynupywoumeir ymurku, B XVII B. lamuneit u TI'oiirenc Hesasu-
CUMO JpYT OT JApyra u300peTaloT yackl ¢ MasiTHUKOM.

B 3ry smoxy uacoBoif MeXaHH3M HEMOCPEICTBEHHO CBSI3aH C MOTPEOHOCTAMM
- TOProBOI'0 MoOpeN/aBaHusi, UMEHHO C olpefeneHneM AoJroT. JliobomelTHO, uTo BCE

rocyjapcTBa, INOCJIEA0BaTENbHO UIpaBlide POJib IepefoBbIX MOPCKUX JAep)kas, (Qu-
HaHCcupoBau paboTy 1o usobperenuio npubopa s onpeienenus poaror. B 1600 r.
Gumnm Mcnanckuit ycranoBust npemuio B 100 THIC, muacTpoB u3obperaTesio Takoro
npubopa. IMomie ronananickue reHepanbHbie WTATH NpeAsaranu 3a Hero 30 ThIC.
ryabjaenos. Haxonen, B 1713 r. nofo6Hast e npemusi Oblia Ha3HAueHa AHTIUHCKUM
NIPABUTENLCTBOM M MapjiaMeHTOM.

Bropasi MarepuansHasi 0CHOBA, MOATOTOBJSBIIAS MAWMHHYI0 MHAYCTPUIO, Obiia
HEIOCPE/ICTBEHHO CBSI3aHA € NPOMBILIIEHHBIM IPOM3BOJACTBOM MaHy(aKTyphi, ¢ ee
aHepreruyeckoil 0a3oit. Peyb uaer o BOASHON MeTbHULE. = .

MenbHuLa MOABAIACH 33100 10 MAHY(PAKTYPhl, HO TIPUMEHSITACh OYTH HCKII0-
quTenbHO A5t nomona 3epHa. B XVI—XVIIBB. X apaKTEepHO NpUMEHe-
HUE MEJbHUUB B pAfeOoOTpacne, CBAI3aHHBX C MaHy {aK-
TYPHBM pa3feneHueM TpYyAa 3oM0apT? nepeyuciisieT OCHOBHbIE MpU-
MEHEHUSI MeJIbHULBL, ITo: Kpynojaepku (meppas B 1660 r. B Caapgame), macioboiHu
(rosutaHAcKue co BTopoi mosioBuHel XVII B.), jeconuyiku (C HECKOMbKUMHU NUIIAMH,
¢ 1575 r.), ToKapHble CTaHKU (yCoBeplleHCTBOBaHbl B 1661 r.), cBepnjbHbIE CTAHKH
(ynomunawrca y Jleonapao fa-Bumum v Bupuuryuuno), kvauunpt (¢ XV B.), peska
meramios (¢ XVI B.), mmposra merannos (¢ XVI B.), TpoBoJIOUHbIE. BOJIOUH/ILHU
(¢ XV B.), naryunsie 3aBojpi (¢ XV B.), Bo3ayxoayBHbIe Mexy (XV.B.), IpOU3BOJCTBO
pymaru (¢ XVII B.), nopoxossie 3aBojpl (¢ XVI B.), KpacujibHH (yNOMUHAOTCA Y
Jleonapio fa-Bunun), TpocTriibHble MaHyparTyphl (¢ XVII B. B Mrtanuu), JEHTOUHbIE
crauky (¢ xonnma XVI B.), cykHoanpHu (B AHrmu c 1684 r.), IMajuiibHple
maumpsl (¢ XVII B.). ‘

1 ¢JTuaseKTUKa NPUPOABI», 4-¢ ush., crp. 108-—109.
2 «TexnurKa 9MOXW pPaHHEro Kamurajgnamay, M. 1925 r., crp. 23--24.
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XapaKTepHO, YT (MeJbHULAMMY Ha3bIBAJUCh M CaMble MPeANPUATHS, TPUUYEM
aHrJIMyaHe HashiBAKT TAK CBOM (a0bpuKu fa)ke B 910Xy MapoBOM MallliHbL. ‘

Takum o6pa3om sHepreruyeckas 0asza many(paxTypsl Oblia mexanuueckoit. Ilpo-
MBILIJIEHHOCTb 3TOr0 MEpUo/ia I0Jib30Bajach KUHETHUECKOH SHeprueil BoAbl M BeTpa,
T. €. apXauuHeHUMMU SHEPreTHYecKUMH pecypcamu. [leiiCTBUTeNBHBI IepeBopoT
B JHEpreTuKe IPOM30LIES C MepexofoM K KOHLIEHTPHUPOBAHHBIM CPefoTOUYUSIM MOTEeH-
1UAJIbHOW SHEPIUM — K TOIUIMBY KaK WCTOUHUKY SHEpPruu. ITO Cpasy pasiBUHYJIO
IpaHuibl TEXHMKUA M BKJIOYMIO B HUX MOJIEKYJIsipHBIe mporiecchl, Ilpeanochiixoi
9TO PeBOJIIOIIUY, IIPOU3BEJEHHON mapom, ObUla MepBast NPOMBILUIEHHAST PeBOJIIOLMA:
MexaHuuecKuii nepeBopor B padounx MauHax. o 3Toro nepesopora npoMblliiieHHAsE
TEXHOJIOTHS 0CTaBajlaCh pPEMECJIeHHOM, SMnupuuecKou. ToabKo JABUraTeId — Me/b-
HUUBI M, HAPSIAY C HUMH, BOeHHOE Aeso (0anmucTiKa), acTpoHoMuyecKue HabmoIeHust
(BICTIOYAS! Yachl), MOpeIIaBaHKe  T. I1., CTUMYJIMPOBAJIM NPUMEHEHHE MeXaHUUECKUX
3HAHWM Ha MpaxKTuKe. ITO OTPA3uyoCh M Ha XapaxTepe ectecrBosHanusi XVII B.
TexHuka MaHy(QaKTypHOro mnepuoja Oblla MeXaHWUECKOW M TaKoi e ObUia HayKa.
He TosbKo pabouue MaumHbI, HO, B OTJIMUME OT CJIEAYIOLIEro MepHoAa, U dHeprerH-
yecKasi TeXHHKa CBOAWJACL K TpaHCopMaluu OJIHOr0 MeXaHU4ecKoro [ABIKEHUS
B apyroe. O nepexoje ofAHON (opMBI DHEPTUM B APYTYIO He 3HAJIM HU TeXHUKA, HH —
BCJIECTBUE ITOr0 — €CTeCTBO3HAHME. ;

9710 0TPa3UIOCh HA 00euX rocroACTBOBABIIMX TEOPHUSIX IMOXU, MOCIELOBATENEHO:
CMEHUBLIMX Apyr Apyra: Ha cucteMax [exapra m Helorona. B paGorax [lexapra
spue CKasaJiCsl PeBOJIOLMOHHBIN XapakTep ecTecTBo3HaHusi. Pusura [exapra ue-
JIMKOM HAampaBJieHa TIPOTHB CPEJHEREKOBOW CXOJACTHKH, HPOTUB TEPUNATETHKOB,
IPOTUB TAUHCTBEHHBIX CKPHITBIX CBOMCTB U CuJI. BypiKyasHo-peBoslONMORHbIA XapaK-
TEpP KapTesuaHCTBa BUIEH Ja)Ke u3 Toro (axra, uro [exapr mnopgobHo Iamunewo .
Tepeles 0T LexX0Boit IaThHU YUeHbIX K A3BIKY Hapoja ¥ Iucas cBou padoThl Ha PpaH-
Ily3CKOM s3biKe. HecMoTpsi Ha apuCTOKpaTUYeCKoe NPOUCXOXKAeHue, OH TAHYJICA
K TpeTbeMy COCJIOBHIO, BepOOBajl yUeHUKOB U3 unuciaa Oyp)Kya U peMecIeHHUKOB, He-
00b19aliHO MHTEPECOBAJICA IMIMUPHUECKUM €CTECTBOSHAHMEM U TEXHUKOW ¥ CO3HATEILHO
CTABMJI Nepej, CBOMM YUeHHEM NpaKThuecKue 3afaun. Pusuueckue B3rysasl [exapra
TECHO CBSI3aHBl C COBPEMEHHON €My TeXHUKoil. MexaHuyecKue, B 0COOEHHOCTH TUApPO-
MeXaHHYecKHe, MOJENU TMpPOHMKAIOT uepe3 Bce ero palorhl. Jlexaprt, paGotaBimit
B obnacTu aHaToMuu, (U3UOJIOTHU, MATEMATHKH, MEXaHNKH, ONTHKU, METEOPOJIOTHH,
aCTPOHOMMM M T. I., CO3/a]l CUCTEMY B3IJISII0B, OXBATHIBAIOIYI0 OCHOBHBIE BOTPOCHE
Mupo3aHus. [lexapT cuuraer TOXKIECTBEHHBIMM MATEPUI0 W TNpPOCTPAHCTBO. ADCO-
JIOTHOM TYCTOTH He cyuuecTByer. Ka)kymascs mycrora B JelCTBUTEJbHOCTH 3alioji-
HEeHa (TOHKUM BEl(eCTBOMY, KOTOPOE HAXOAUTCA B ABwKeHuu. [lpuumHa ABMYKEHUS
IJIAHET, JIyHBI, KoMeT U T. J. — Buxpu: «[logo0Ho ToMy Kax JABmieHue BOJbl, €CIH
OHA MpPUHYMIEHA K 00paTHOMY TeueHul0, 00pasyeT BOJAOBOPOT M YBJIEKaeT B BuxXpe-
ofpa3Hoe [ABIKeHME JIETKue IJaBaloniue B Hell Tena... 1ojo0HO 3TOMY JIErKo MOMKHO
NPeACTaBUTh cebe, UTo C ABMYKEHHEM IIJIAHET J1eJ10 00CTOUT TaK yKe, M 4T HET HEe00X0-
JAUMOCTH KaKuUX-HUOYAb APYTHX YCJIOBUH, uT00b 00BSICHUTD BCE OTHOCSAIIMECS K HEMY
SIBJIEHHA®, ITUM TOHKUM BeIeCTBOM U BUXpsAMH Jlexapr o0BSICHSAET TArOTEHNE, Mar-
HeTU3M u Bce BooOme (u3uyeckue siBjeHust, TIpUMEHMTENLHO K JJIEKTPUYECIBY U
MarHeTu3My Mofo0Hble 00BsICHeHHsT Oblli pa3paboTaHbl camum [lekaprom M psaom
yuenbix XVII B. C 9T0r0 BpeMeHM MeXaHHWYeCKue Teopuu ddupa CONpOBONAAOT
pa3Butie yuenus 00 anexkrpuuectBe. Hpyryio gopmy ecrectBosnanue XVII B. noqy-
uiio B paGorax Helorona. «MateMmaTuueckue Hauajia HaTypanabHOH (uiocoduuyr
B Hanboutee mosiHoi (opMe OTPasSUIIM XapaKTep TEXHUYECKOro U Hay4YHOro pasBuTHS
XVII B. Bcrpane manbojiee nepefoBod KanuTaJIMCTHUYECKOW TPOMBIILIEHHOCTH,
B (Havanax» paccmaTpuBaloTcsi o0lje 3aKOHBI MEXaHMKY, JABIDKEHHE Tel B COlpO-
TUBJISIONIEHCST Cpele, TMAPOCTATHKA, JABJIEHWE Ta30B, MasiTHUK, IUAPOAMHAMHKA,
najieHue Tej v, HaKoHel, HeOecHas MexaHuKa. PaGortel HeloTona mobIroykuin Méxa-
HUYECKHe 3HAHUS SMOXH, NMOAr0oTOBMBIIE MAUIMHHYIO IpoMbiiuieHHocTh. Ho cuctema
Hbelorona, B o0ueM ropasgo Oulice 3HauUTE/IbHAST, uem cucrema Jlexapra, Osiia
BCe )K€ B M3BCCTHOM CMBICIIE IIAroM Ha3aj 10 CpPaBHEHHIO C MocjieAHel.
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KapresuaHcTBo oTpakano OrpaHMUYEeHHOCTb TEXHHMKU M ecTecTBo3HaHust XVI
u XVII BB. OCHOBHBIM HEHOCTATKOM MOHSTUA ABWKeHusi y Jlekapra sBIsieTcst ero
MOJAAJIbHOCTb, NMPEeJCTaBJIEHNE 0 TOM, YTO ABMIKEHHE — ITO JIMIIL BO3MOMKHOE COCTOSI-
HME MaTepuu, a He HeoTheMJieMblil ee aTpulyT. Ho Hapsiny ¢ stumy Jlexapra umeercs
NIPEACTABJIEHNE 0 HEYHUYTO0)<aeMOCTH [BIDKEHHUSI B LIEJIOM, MpaBia, B KOJUYECTBEHHO-
MEXaHUYecKoM cMbiciie. ChIH KJIacCoBOro kommnpomucca, HeloTron mouien B aroM Bo-
npoce Hasagl. Ero matepusi MHepTHAa, aOCOJIIOTHBIA MMOKOW — OJHO M3 OCHOBHBIX
TIOHATHA HBITOHOBCKOM MexaHuku. Ilpu o0bscHenuu Bpamenus mnuaHer Hbloron
CCHIIACTCA Ha 3HAMEHUTHI «[IePBOHAUAJBHBIA TOJYOKY, MpPOU3BeNeHHbIl Oorom.
Bmecre ¢ 'rev HbIOTOH GbUI CTOPOHHUKOM «MHAYKTHBHOrO» METO/A, 3ampelialomero
CO3AaHUE Hay4HbIX TUIIOTES, 32 YTO MOJYUUS 3aCJY)KEHHYI0 PE3KYI0 XapaKTepUCTUKY
Jurenpca. Haxonen, y HploToHa, B IPOTUBOMOIOMHOCTb KapTE3UMaHCKOM KapTHHE
MHpa, BCe MEXaHWYECKHE SIBJIEHUSI MPOUCXOAAT B MyCTOTE U NMPUTSHKEHUE TEJ ONUChHI-
Baercsi 0e3 peasibHBIX (M3UUECKMX TMPOLECCOB B Cpefie, KaK JeiicTBIe uepes MycToTy
Ha paccrosinun. Cam Hbl0TOH He Jenai us cBoux owmG0K aGCypAHbIX BhiBOAOB. OH
TIPEXOCTABWII 9TO SNUroHaM. B JaHHOM ciiyuae 3MUroHaMu OKas3aauch peaxUoHepbi-
naeanuctl. OHYM Cllenanu He0CTaTKH U OTPAHUUEHHOCTb HBIOTOHOBCKOH MeXaHMKU
3HAMEHEeM BOMHCTBYIOMIel nonoBuuubl. Bosbiue Toro, monsl B yuie Korca nytem Co-
SHaTeJIbHOro mojJiora BeTaBum B «Hauafdy saocTpeHHble ujieannCTHUECKue popmy-
JIMPOBKU ¥ B MIX YMCJIe NPUHUUN AeHCTBUSA "HA pacCTOSTHUM 2.

TakoB ucropuueckuit (oH MepBeIX OTKPHITHIL B 06nacTu dnmexTpudecTsa. OH Xa-
panrepusyercsi OypHbIM POCTOM KamUTaJUCTHUECKON TOProBii U MPOMBIIIIEHHOCTH,
paspyiteHneM (eofasbHOM 3AMKHYTOCTH, BEIMKUMU TeorpauuecKuMy OTKPHITHSIMH,
PasBATHEM MaHy(paKTypbl, CIOPAafAMUeCKUM MpPUMEHEHMEM MalliH, MpeBpalleHueM
BETpa, a 3aTeM BOJbI B SHepreTMuecKyio 0ady MaHydaxtypel. OH XapaKTepusyercst
TAK)Ke SHUUKJIONeAUUEcKoi AesirenbHocThi0 KonepHuka, Jleonapro aa-Bunum, Jlo-
MOHOCOBA — PEBOIOUMOHHON 00pb00il TUTAHWYECKUX OCHOBOIMOJIOWKHUKOB €CTECTBO-
3HaKMsi TMPOTUB CPEAHEBEKOBbS U HapsSAy C ITUM pacnpocTpaHEHUEM B €CTECTBO-
3HaHHH MeTadu3nuecKux (eTuiuei. =

Ipumenenne Mmarmerusma Hayajoch ¢ Kommaca, Brepsble Kommac OTKpPBUIM
KUTAHLLI, OH YIOMUHACTCS B KMTAUCKUX MPEIaHUsIX 0 BOGHHBIX U TOProBHIX MOXOAAX.
OnHo U3 npefaHuil roBOPUT O NpUMEHEHMM Kommaca B 2637 r. [0 Hamei Spel.

W3 Gostee no3aHuX HCTOYHMKOB BMAHO, YTO NpuMeHeHue Komnaca B Kutae mpe-
Kpamanock B mepuoibl YIaAka u HeCKOJIbKO pasCHoBa Bo306HoBs0ck. C 1609 1.,
Kak yKasbiBaer I'yMm00/bAT, B KUTANCKUX MCTOUHMKAX YIIOMUHAHNE 0 KoMMace GoJibie
He BCTpeuaercst Bosce. Ho K 9ToMy Bpemenu Kommac Obil y)Ke XOpOLIO M3BECTEH
& EBpone. Camas o6nacTh npuMeHenusi Komnaca Objla CBfI3aHa C MMPOKUM €ro pac-
npocrpaHesneM. MarHuTHbIE KOJIECHHIIBI BOAMIN KHMTAWCKHMX MyTEUIECTBEHHUKOB,
TOProBUEB ¥ BOMHOB M3 Kpasi B Kpaii uepe3 0e30pexHble MYyCTBIHM W cTenu Asun
B 001acTh KyJbTYpHBIX FOCYAAapCTB, NPUMBIKABIIMX K M00epe)kbam CpeauseMHOro
mopsd. OT KuraiiueB Kommac mepemes K apabaMm, or apaGoB K KPECTOHOCUAM.
DHrenbLe oTMeuaer 3T0 KPaTKoi 3aMeTKoi: «MarHuTHasi urjia or apaloB K eBpomnei-
Uam oxosio 1180 r.».

Tleperie ynomuuanus o Komnace B EBpore HeJMKOM MOATBEP)KIAIT KaK Aary,
TaK M YKasaHus Ha 3aMMCTBOBaHMe Kommaca y apaboB. [Tpu sTom cTaHOBHTCS SICHOM
TeCHAsl CBSI3b (OTKPBITHS KOMIaca C 0EHHO-TOPrOBBIMU SKCHeuLusiMU Ha JleBaHT
4 B Masyio Asuio. IlpaBja, ucnauackuit ucropuxk XI—XII B. @pojie yTBEpHaN, uTo
Dok Bunbrepacon B 868 r. otnpasuicsi u3 Poronauga B Wcnaummio, cHa6auB CBoM
Kopal/ib MarauToMm, HO 10 TOCMOACTBYIONIEMY MHEHMIO 3T0 MeCTo B pyKomucu Ppoje
ABJACTCA NO3/(Heliell MRUINCKOHA U JlefiCTBUTE/IbHYI0 MCTOpUIO KoMaca B EBpore
caepyer Haunnare ¢ XII B. B 1190 r. menectpenb I'ioiio TIpoBaHCKuil B pyKONUCHOM
T1I05ME I'OBOPUT, YTO MOPSIKM HATHPAIOT My o Oyphlil KameHb «<mariniére», K KOTO-
POMY IPHIMIIAET )KEJI€30, 3aTeM YKPEMJISIOT HATEPTYI0 UIJIy Ha COJIOMHMHKAX W oIy -
CKAIT ee Ha IMOBEPXHOCTL BOJABI, I0C/E Yero OHa BCerja noBopaunBaercs Ha Cesep.

1 Teccen, ComnanbHo-9KOHOMUUECKHE KOPHM MeXanuxu Heiorona.
* 3. HetiTnun, Hayka W rumoresa. ‘
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Yepea 10—15 sier, B Havane XIIIB., olMH U3 KPECTOHOCIEB, KapAMHAJI-EIUCKOI
[Tronomamasr fkoB pe-Butpu, numer: «Maraut (diamant) naxogurcss B MHauu; ox
TIPUTATMBAET HKesie30 Mo HesefoMol mpuuune. Ilocyie Toro kak urna npuKacaercs
'K MarHMTHOMY KaMHIO, OHa Bcerja noseprhiBaercsi K Ilosisipnoii-3Besse, KoTopast He-
TO/IBI)KHA, KaK 0Cb MUpa, TOrJa Kak Apyrue 3Be3[ibl BpAIAOTCSl BOKPYT 9TOH
Tlonsiproit 3Be3fpl. Takum 00pa3oM KOMMAC MOXKET YKasbiBaThb NMyTb MOpeNiaBaTe
JIAMY. 3ech XapaKTepHa CBs3b MEXKAY acTpoHoMuuecKumH npeactasienusivu (<ITo-
JISIpHAsi 3Be31a — OCb MUpa») U MPUMEHEHHEM MATHUTHON CTPEJIKU,—CBs3b, KOTOpas
Ha HECKOJIbKO BEKOB ONpeesiuia NyTH NpUMeHeHus] MarHeTu3ma 1 0bljla 0CHOBaHA Ha
o0l TeXHUUeCKoii 3ajaue — MoperiaBaHuu. ViHtepecHo, uto y)xe TOrla npo3au-
'4eCKoe, SIBHBIM 00pa30oM CBsI3aHHOE C BOEHHO-TOProBOM MPaKTHKO, 3aMMCTBOBaHKE
KoMnaca y apa0oB cTapajuch MPeJCTaBUTh B MHOM Buje, 0ojiee COOTBETCTBYIOMEM
‘BCeMy CTUJIIO cpeaHeBexoBoil cxonactuku. Kpecronocer Jliofobuka Csitoro Bunuenr
Je-Bose B cBoem «Miroir de la Nature», ccolnasich, NoBUAMMOMY, Ha apa0CKue UCTOY-
Huky (kupra De Lapide), npunuchiBaeT 3TH MCTOYHHUKA ApHCTOTENIO.

IMpumeHenne Kommaca CONMpPOBOXKAAJIOCH ero ycoBeplieHCTBOBaHWeM. B camom
Hauane XIV B. uranbsinckuit souman Pnasuo au-IDinosi, Kotoporo Bonbrep ! n
Benancon 2 cuntanu usobperaresieM KomIlaca, Hayas MoOJBelIMBaTh HAMarHWYEHHYIO
MIJly B FOPU30HTANILHOM MosiodieHuu. [locne aroro Kommac npuobpes MUPoKoe pac-
JIpocTpaHeHye B MoperiaBaui. C MepexoioM OT CpPe3eMHOMOPCKOrd K OKeaHCKOMY
‘MOpENIaBaHuI0 OBICTPO BhIpOCHIMIA MAaciTal MpOM3BOACTBA M TOPrOBJIU MOTPEGOBAI
00JIbLIEr0 KoJiuyecTBa M OoJibliell CUJbl MarHuToB. EcTecTBeHHbIe MarHuThl He yHO0-
BJETBOPSUTM Bbipocuiux Tpebosanuit. B cepepune XVIII B. nosBasIIOTCS UCKYCCTBEHHbIE
Maruuthl, B 1746 r.,nocie cMepTH aHrjinidckoro yuenoro Haiita, B «Philosophical
Transactione» Obu1 ony0JauKoBaH M300peTeHHbIA MM CroCo0 HaMarHWYMBaHUs. STOT
C110C00 3aKI0YaJICsT B TOM, UTO 3aKaJIEHHBIA CTAJIbHON CTep)KeHb IOMEMAICs MEeXLy
JBYMs1 €CTECTBEHHBIMM MAarHMTaMu, KOTOphIE BOJAMJIM B NPOTHBOTIOJIOXKHBIX HATpaB-
nennsnix. B Teuenne 1749 u 1750 rr. Ionco, Baprentun u Mutuenb ycoBepiieHCTBO-
Basu 910T cnoco6. VickyccrBeHHble MAHUTHI 110Ka3ajd, YTO MarHeTH3M OTHIOAb He
CBSI3aH C ONpE/JE/IEHHBIM BellecTBOM. B ecTecTBo3HaHMM OH MOJTy4YaeT CaMoCTOSTeNb-
HOE CymiecTBoBaHME B Buje crosb XapaxtepHoil anisi XVII B. MmaruutHoit yxujkocty.

B o0yacTu anekrpuyecTBa «HECPABHEHHO BbICIIAsl CTYNEHb Pa3BUTHS TIPOMBILI-
JIGHHOCTH M TOPTOBJIM, CO3JaHHASI CPEJHEBEKOBLIM OIOPrepCTBOM», HE TOJILKO HAroM-
Huia 0 HaOMOJEHNAX APEBHUX, HO M Jajla MHO)XECTBO HOBOr0 Marepuana. JlpesHue
HaOIORAIH -9JIEKTPUYECKHE SIBJIEHUS HA COBEPIIEHHO HUYTOXKHOM 4Yucie MPUMepoB.
B 600—580 rr. mo Hauel apsl dajiec 3aMeTu1, YT0 SAHTAPh, HATEPTHIMA IEPCTHIO, MPH-
TAruBaer jerkue Teaa. Psf ApeBHUX Quii0copoB roBoput Bee o ToM e sintape ([ma-
tuit, Crpa6on, IMnyrapx u jap.). Yepes 300 ser nocne daneca, Teoppact Hasbisaer
€lile oAuMH MuHepas, obnajganumuit mofoOHEIM CBOUCTBOM. ;

V3Kas 6a3a JpeBHeld KyJbTyphl OFpPaHWUMBA/A YKMCJIO BEIECTB, SHAKOMBIX Ue-
nosevecTBy. [IpuTspKeHue OTHIOJb He PAaCCMaTPUBAIOCh KaK CIeACTBHE 0COG0T0 CO-
CTOsiHMA sinTapsi. HanpoTuB, oHO CuuMTasnoch ero crneuu(puyecKoi ¥ HEOTHEMJIEMOM
yeproit. anec Ha ITOM OCHOBAHMK CYUTAJ SIHTAPb OJYIIEBJIEHHBIM  CYIIECTBOM.
Tloaromy anexrpruectBa KaK 0c000ro MoHATHS Y JPEeBHUX He OBAO,

B XV—XVI BB., korna B EBpony XJIBIHYJl MOIHBIA NOTOK HOBBIX OTKPBITHIA,
SABJIGHUN W TOHATHM, 9JIEKTPUUECTBO MEPecTali CUNTATh CEHU(pUUECKUM NPUSHAKOM
AHTapsi. Bpau xoponessl Eymsasersi Bunbsm JDinnbs6epr (1540—1603) ObL1 0AHUM
13 TEpBLIX yYeHbIX, KOTOpble MEepeld OT MOBTOpeHust APUCTOTEILCKUX KaTeropuid
K HabMmofeHuio u SKCrepuMeHTUpoBanuio. OH Co3an TeOPUI0 MArHUTHBIX sIBICHUM #
1 POU3BEN PsI OMBITOB € JIEKTPUUECKUM TPUTSHKEHHEM, HaTupasi anmas, canup,
CTEKJI0, CEPY, CMOJIy ¥ MHO)KECTBO npyrux TeJl. DJIEKTPUUECKUE CBOWCTBA 0Ka3aJiMCh

\
! Essai sur les moeurs et I’esprit des nations, ITapwx 1880, 7. I1I.
2 De I’Invention de la Boussole nautique, Heamosne 1808.
3 De Magnete magneticisque corporibus et de magno magnete telluri phisiologia nova,
Jonnon 1600, Lib. II, Cap. II."
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yyKe He -CHelupUUYecKoi MPUHALJIEKHOCTLIO ONpPEee/]eHHOr0 MuHepana, a 0Co0bIM
COCTOSIHUEM psja pasauyHbiX Tes. B coorBercTBuu ¢ atuM [DKunsoepr B 1600 .
Aanl ocofoe Ha3BaHUE MPHUMHE ITOr0 COCTOSIHUSI. Bripouem, 970 HasBaHUe «IJIEKTPH-
yeCTBO» OTPA3UJI0 INEPBOHAYAJILHO CBS3b 3JIEKTPUUECKUX SIBJIEHUM C sIHTapeMm, TaK
KaK TPOU30LLI0 OT IPEUecKOro CjI0Ba «dJIEKTPOHY, T. €. SHTaph. 2

B XVII B. Obit 06Hapy»KeHbI JIRKTPUYCCKHe CBojicTBa emie 60Jbliero Ko/i-
‘yecTBA pasiuyHelX Tes. Ilpu arom Bolinb oTKPBUI, UTO 3/leKTpUUecKoe MPUTSHKeHME
sipasiercst odoroaubM, a «OTTO0 (oH-T'epuxe HabJoAa/ NpeBpaiicHue NPUTHKEHUSE
_B_OTTAJIKUBAaHHE NPHU CONPUKOCHOBEHMM HAdJIeKTPU30BAHHBIX Tej». Ha rpaHu

Orro Qon-Fepure (1602—1686) upousBoAUT CBOIL OTBIT C OTTAJIKUBA-
HHEM HadJ1eKTPH30BAHHbBIX Tel

XVII n XVIII B. OblM OTKpBITEL HOBble siBleHust. B 1700 r. aHrJIdYaHUE
Boin, npubmwkas najely, K Had/IeKTPU30BAHHOMY SIHTApi0, 3dMETW/I CBeueHue U
TpecK. IayKcOu moJjiyuui CpaBHUTEILHO GOJIbHIMe DJIEKTPUUECKHE UCKPHL. ITH OT-
KPHITHS UMM NPUHIUIMAJIEHOE 3HAYeHHe. IJIEKTPUYECTBO BHEPBBIE EBBICTYNWIO,
KaK elMHas NpUYMHA MeXaHUYeCKUX SBJIEHUU (NPUTSHKeHMe), 3ByKa TemjoThl 1
cBeta (uckpa). :

Taxum o0pasoM BenuKast 3moxa, Korja HOBBI Kiace, onpoxujbiBasi (eojasn-
HbI€ POTATKH, B HEBU/IAHHLIX 10 TOTO pa3Mepax pacllMpuii Kpyrosop 4eja0BeuecTBa,
9Ta 9M0Xa Co3jlaja MNpeCTapIeHye 00 dJIeKTPHUECTBe, KaK 00 '0C000H TauHCTBEHHOMH
npUUdHEe PAsSIUYHBIX SABJIEHNH, CBOMCTBEHHBIX P I Ay T € JI. IT0 ObUT mepBbIl LAl
yueHust 00 37eKTPUUECTB e, OCTABUBIIKIL JajeKo MO3afd TpeacTaBlie-
Hist ipeBuuX. Bropo# mar aoipken 6buT moKa3ath nepexoj 3NeKTPHUYECTBA OT OJHOIO
Teja K Apyromy. Jror mar 6bui cienan BHavyane XVIII B.Credpanom F'peem?.
I'peit B cBoux paborax MpofoHKal OCHOBHYIO JIMHUMIO ‘COBPEMEHHOTO eMy yueHusi 00
anexrpuiectse. OHa CBofmjiach K PacUMpeHHIo Kpyra Tes, KOTOpble MOIyT OBITH
Ha9/eKTPU30Banbl. Ho mnpu 9ToM OH mpuuies K NPUHUUNHAILHO HOBOW IMO3ULMH,
TaK KaK BIJIIOUATT B 9TOT KPYyr 1 p 0 B 0 L H ¥ K 1. Jlo Hero cunTanoch, 4To NpoBoJ-
HUKM, HalpuMep MeTayulbl, He MoryT OBIThb HasyeKTpusoBaubl. Taxoil B3IJAL 00b-
SICHSIETCs1 TeM, UTO TIPH OIBITAX JNMEKTPUUYECTBO YXOAUIIO M3 9TUX TeJl Yepes uesoBeKa
B 3eMni0. I'peii BBISICHIIT 9T0 00CTOATENILCTBO M, TAKUM 00pasoM, YCTAHOBUJI ABIKEHHE
3apsijia +— Mepexoj dJeKTPUYeCTBa OT OJHOr0o Teja K Apyromy. OH 3ameruii TakOKe
ABJIEHUA U H TV KI[ 1 U, T. €. IO0sIBJIEHNE SJIEKTPUUECTBA B TeJlaxX, KOTOpbie HAX0-
asTcsi BOJIM3M OT Ha3IeKTPU30BAHHOIO TeJa. :

ITepexox snexTpuuyecTsa OT OAHOro TeJa K APYroMy rnokKasaj, Yro pasjnyHbE
3apsjibl MOTYT YHUUTOXATh APYr Apyra W 110-pasHoMy JelicTBoBaTh APYI' Ha Apyrd.

St iray; Phil-Trans., 1731;
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“T'eM CAMBIM 3JIEKTPUUECTBO OKA3BIBAJIOCH TIPOTHBOIOJIONKHOM BETMUMHOMI 110 OTHOIUEHUIO
K ApyToMy asextpuuectBy. OTCIOLA TeOPUs ABYX JEKTPUUECTB, BEIIBUHYTAs [10-P3.
Jlio-b3 Obln mepBLIM MCTOPUKOM 3JIeKTpHUecKuit TexHUKH. B 1733 r. oH npeicTaBu
0030p Pa3BUTUS yUEHUs 00 dIeKTpUUecTBe, J0BeJeH bl 10 1732 r. Ero cobcTBeHHbIE
PaboThl MPOACIDKIAIK 3T0 pasButue. [0-Pa ofbeauHun oH0H GopMysoli MHOrounc-
JICHHBIE SIBJIEHUS IPUTSHKEHUS ¥ OTTAJIKUBAHUSA Tesl. «51 OTKPbUI,—IMHNIIET OH,—BeCh-
Ma npocToii 3aKOH, 00BSICHAIOMMIT Maccy aHOMauit 1 CTPAHHOCTEN, KOTOpbIe, MOBU/M-
MOMY, COTIPOBOXKIAIOT JJIEKTPUUECKUE ABJIeHNsl. 3aKOH 3TOT COCTOMT B TOM, 4TO BCE
9JIeKTPUUECKUE TeJla NPUTATUBAIOT HEIJIEKTPUUECKHE U TOTYAC JKe OTTAJIKMBAIOT UX,
KaK TOJTbKO OHU YCIIeN HAadJeKTPU30BaThCSI OT COCEACTBA MM CONMPUKOCHOBEHUS C
11epBbIM» 1,

Tunee mo-®3 (QopMyIMPYET TEOPUI0 Pa3HOMMEHHBIX deKTpuyecTs. «Cyvai,—
numer 110-Ps,—xag MHe BO3MO)KHOCTb YCTaHOBUThL APYToif 3aKoH, eie Gojee 3ame-
UaTeILHBIA 1 00IIiHA, HeXXenu npeblAyIue, U MpoJUBAIOIMA HOBBIM CBET Ha 3JIEKTPH-
uecTBO. JleJI0 B TOM, UTO CYIIECTBYET [BA BUAA 3JIEKTPUYECTBA, PE3KO OTIMUAIOMUECH
APYT OT Jipyra, KOTOpBIE sl HA30BY CTEK/ISTHHBIM aJ1eKTpuuecTBOM (€lectricité vitrée) u
cMonanbv (électricité resineuse). IlepBoe nposiBiisieTcst B CTeKje, IOPHOM Xpy-
crase, AparolieHHbIX KaMHAX, ILIepcTH U Tp., BTOpoe—B CMoJie, sIHTape, WIesKe,
oyMmare u T. I.»2, ; :

OT/iunTe/IbHBIM CBOMCTBOM 9THUX JIBYX BHJOB DJIEKTPUUECTBA SIBJISIETCS, IO MHe-
qu 110-Pa, To 00CTOATENLCTBO, YTO OAHOMMEHHBIE 3JIEKTPUUYECTBA OTTAJKHBAIOTCSH,
4 pasHOMMEHHBIE TPUTSITUBAIOTCS. ;

3/iech XapaKTepeH MPe)K/Ie BCEro «CMOJIAHONY U «CTEKJIAHHBINY XapaKTep KiaacCu-
DUKALUKY — CBA3b KAKAOT0 M3 Pa3HOMMEHHBIX JJIEKTPUUECTB C ONpPEAeIeHHbIMU Te-
siaMi. COOTBETCTBEHHO U TPOTHBOIIOIOXKHOCTD MX MPeACTABISAETCST a0COOTHBIM U He-
VCTpaHUMBIM pa3/inuieM, CBSISAHHBIM C Pa3jIMuMeM HAJIeKTPH30BAHHLIX TeJl.

Taxoit B3ryisg rociogctTBoBas B Esporne B npogosnkenue scero XVIIL B. Tlpuunna
JIOKHT KaK B 001eM XapaKTepe HayuHbIX MpecTaBjieHuii 9Toro BeKa, TaK u B 0Co0eH-
HOCTSIX Pa3BUTHS DJIEKTPUUECKOI TeXHUKH B 3TOT mepuof. B OCHOBHOM 3Ta TeXHUKa
CBOJAMJIACh K TOJIYUYeHHI0 BCe OO0JbIIMX KOJIMYECTB SJIEKTPUUECTBA HA OCHOBE TeX
s1BJIeHU#, KoTopele 0000meHsl Teopuen 110-Pa.

B 1743 r. Xpuctuan Iaysen (1693—1743) ckoHCTpynpoBai3 M eKTpU Y e-
CKYJI MamHHY CBpauQIONUMCS CTeK/IsIHHbIM mapoM. B 1748 r. Bose cuabaun
STy MalluHy KOHAYKTOPOM ~— )>Kese3Ho# TpyOKoif, NoABelIeHHOW Ha MIEJKOBOM
IIHypKe, B KOTOpo# cobupanoch siekTpuuectso. BnocnepcrBuu Bunxnep (1703—
1770) mo cosery nefnuurcKoro Toxaps Fucinnra samenuna pyKy, IPHMEHSIBLIYIOCs)
155 Tpenusi, Haunaas ¢ Orro QoH-I'epuxe, TPYUWMH KO)KAHBIMU TOLYIIKAMU U BHEC
HEKQTOpBle Apyrue ycosepurencTBoBanust 8. B 1742 r. I'opioH 3aMeHMII CTEKJISTHHBIH
wap UumaHAPOM, a B 1763 r. Pam:lex mepeures K CTeKNsTHHOMY Aucky, B 1745 r.
Keitcr 4 cxoHcTpyrpoBas npu6op, B KOTOPOM MOYKHO ObLT0 COGMpaTh Pa3HOMMEHHbIE
3apsiAbl IPY TIOMOLK ABYX TIPOBOASIINX NOBEPXHOCTeH C M30IMPYIOMIUM CII0EM MEXLY
HUMH, — U3BECTHYIO JIeliAeHCKYI0 GaHKy (oHa Oblia Ha3BaHa JIEHIEHCKOH T0CIie TOro,
Kax Kyneyc ° B Jleitiene u3o6pen ee Bropuuto nocse Kieiicra). IlepsonayanibHo Jieii-
JleHCKast 0aHKa COCTOsIA U3 CIUISIHKY € BOJON M ONyINeHHO B Hee npoBoJioku. IIpo-
BOJIOKY [OAHOCHIN K KOHAYKTOPY 9JIEKTPUYECKON MAlUiHEL, Jepyka CKIISIHKY B pyKax.
3arem Batcou (1745) samenun Boiy B 0aHKe W pyKy, OXBATHIBAIOILYI0 €€ CHAPYIKH,
O0KmaiaMu M3 METa/UIMUecKoit Gymaru. BriocieacTBum mouTu BCe KPYIHbIE yueHbie,
paboTaBimue B 06macTy 57€KTPUUYECTBA, BHOCHJIM TO MJIM MHOE YCOBEPUIEHCTBOBAHUE

5y *Cm. L. Cahen, Un bicentenaire: Découverte des électricités de signes contraires par
: »L.—Fz gre stteemay du Fay, Revue Générale de I’Electricité, 30 nexabpst 1933 r., Ne 26,
aM Ke. ;
® Gedanken von den Eigenschaften, Wirkungen und Ursachen der Elektrizitdt nebst
Beschireibung Zweler elektrischer Maschinen, Jleiimuur 1744, u Die Eigenschaften der elektri-
schen Materie und des elektrischen Feuers nebst etlichen neuen Maschinen zum Elektrisieren,
Jledmmr 1742,
€ Gralath; Abh._d. Naturf. Ges. in Danzig, 1, 1747.
5 Cunaeus u. P_‘l ete van Muschenbrock, Brief an Réaumur, 1746.
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B YCTPOMCTBO 97IEKTPUYECKUX MAIIMH M JielfleHcKux Ganok. Ilpu aToM GOJILIIMHCTBG:
43 Hux B0tk A0 70-x rogoB XVIII B. He cTaBu0 KakuX-60 IPAKTHYECKUX 3a1ay:
nepej; 9JIeKTPOCTATHYECKUMU MallMHamu U npubopamu. Koe-KTo, NpaBja, NpUMEHSN:
9IEKTPUYECKME MAIMHBI ¥ JieHleHCKue GaHKu Ul Me[MLMHCKUX Leseil, Ho B GoJib-
IIMHCTBE CIIyyaeB MX NPUMEHSIH i1 1a60paTOPHBIX ONBITOB UJIM NPOCTO Jist 9(derT-
HOH JeMOHCTPALK’ HOBOTO PO/ia SIBJICHUI MpU JBOPE, B MOHACTHIPSIX U YHUBEPCHUTE-
Tax | la)Ke BO BpeMsl IIaTHBIX Ny0nnuHbIX npeicraBiennii (B lepmanun u onnanaun
¢ 1745 r.). Bo Bcex 9THX Clyyasix Tpe6OBaIUCh BOSMOYKHO OOJNbIIast 37eKTPU3AMHSL,.
BO3MO)XKHO 0oJibllieeé HAKOIJIEHWE NPOTHBONOJIOKHBIX 3apsji0B.

W1 peneumanckuii Bpau ITuBatu, JleuuBImIuMii 551eKTPUUYECTBOM OOJILHBIX M CO00-
MMBIIMHA PSAL J0CTATOYHO (haHTACTHYECKUX CBeeHuit 06 srom!, u abbar Honne, no-
KaseIBaBIINI KopoJilo pa3psif JeliieHcKoit 6anku, u a66at MaHoH, u3yvyaBuiuii BAKs-
HU€ 9JIEKTPUYECTBA HA JKUBbIE TKAHU, — BCE OHM HY)KAANKMCh B BO3MOXKHO OOJIbLIEM.
HaAKOMJIEHUH PasHOMMEHHBIX 3apsoB. JT0 Tpe0oBaHUE YAOBJIETBOPSIIOCH MOC/EN0-
BaTeJbHbIM YCOBEpPLIEHCTBOBAHUEM NPUOOPOB. j

KakoBa ke ryiaBHasi TeHJeHlusl, mpoOuBaBIuasi cefe J0pory BO BCeX ITHX YCO-
BEPIIEHCTBOBAHUSAX U OTKPHITUAX? OHa 3aKJIl0yaeTcsi B TOM, UTO 9JIEKTPUYECTBO BCe
Oonbme u Gosiblie GUrypupyer B KauecTBe T 0 K a, B BO3pacTalolieM NPUMeHEeHu! nepe-
XOAOB Sapsiia OT OHOro Teja K JAPYromy.3Ta TeHAeHLMs1 BCTynaer Bo Bce (onbiiee
NPOTUBOPEUNE C OrpaHUYEHHBIMM BO3MOXKHOCTSIMU 3yeKTpocTtaTuku. OcHoBHast UCTO-
puyecKasl MUCCHs 3JIeKTpUYecTBA He Morjia ObITh BBHIMTOJIHEHA B paMKaX O A H 0t
GopMbl 9HE€pPTruu. ITa MUCCUA 3aKJIOUYanach B OCYINECTBJIEHUH YHHBEpPCAIb~
- HOTO Tepexojia ojiHoi (pOpMbI SHepruu B ApYrylo, B CO3JaHUU €UHON SHEPIeTHKU.
Ho snexrpuueckas Texuura XVIII B. ellie He onupanack Ha YHUBepCasibHbIE ePeX0fbl.
McTouHHKOM aJieKTpuuecTBa ObIJIO TpEHHE, a €ro OCHOBHBIM SIBJIEHHMEM — HCKpa.
Bee 910 — 1 CTpemieHne UCNOb30BaTh 3JIEKTPUUYECTBO KaK TOK, U OIPaHMUYEHHOCTS.
JNEKTPOCTATUKM, U 3HAYEHHE MCKPbl — SIDKO NPOSIBUJIOCH B MPENUCTOPUM IJIEKTPU-
uecKoro Teserpada.

Ve B 40-x rogax XVIII B. nbITanuch paspspkarh JjeiieHckue 0aHKu Ha 3HAUM-
TeNbHOM paccrosiiuy. Takue ombiThl npousBoiun B 1746 r. Bunkniep, saTem Je-
Monbe u Barcon (1747). Onu xorenu onpefenuTh CKOPOCTb DJIEKTPUUECTBA U He CTa-
BUIM Tiepef coGoil npaKTuueckux 3afad. Bo Bropoit nonoune XVIII B, nonoenue
usmenuiock. B 1767 r. uranbsuckuit ueayut Bo3onyc npeiiodus Bocnosib3oBaThCsH
paspsIioM JielieHcKol OanKku Anst mepejaun u3BecTuit. [{ist 9Toro oH CumMTas Hy KHBIM
TIPOBECTH JiBE NPOBOJIOKH, OJHY OT BHYTpPeHHeil, IpyTyio oT BHemHel oGKianKu GaHKu.
_ KoHusl npoBoioK HAa CTaHUMM, TPUHUMAIOLEH CUFHABI, AOJDKHBI OB HAXOAUTBLCSH
Ha TAKOM PACCTOSTHUM, YTOOL! MEYK/ly HUMM MOFJia IPOCKOUNTb HCKpa. Yepes HeCKOIbKO
ser Jlecca)k B YeneBe npoBen MLy ABYMsi OTAaJIeHHBIMM MYHKTaMu 24 1poBoJIoKH,
K KOHLY Ka)KAoil MpoBoJioky Gbiia NojBelIeHa Napa WapuKoB U3 CepilieBUHBI Oy3UHbI
¢ OyKBaMu, ¥ Ka)K/blii pas, KaKk 1o ofHO# M3 NPOBOJOK NPOXOAMIT TOK, HABJIEKTPU30-
BaHHBIE WAPUKY PaCXOMWIMCh W YKasklBanu nepefasaemyio OyxBy. Peposouus
3HAYNTENILHO YCUJIMJIA TIOTOK MO0GHBIX npefokenuil. B 1782 r. aHOHUMHOE NUCLMO,
nomenienHoe B « Journal de Parisy ot 30 Masi u B «Le Mercure de France» or 8 uionsi,
npejnaraer MPOBECTH MOJ 3eMJiell B JEpeBAHHBIX TpyGaxX, HAMOJHEHHBIX CMONOH,
24 maphl MO30JI0YEHHBIX MPoBosiok. Kayigas mapa coeluHeHa B O/IHOM MyHKTE € 06-
KJIaAKaMy JISHIeHCKOH GaHKu, a B APyroM OCBellaeT MCKPOH mepefaBaeMylo GyKBY .
B wonue 80-x rojos ObUia OCYLIECTBJIEHA MNepefava U3BecTudi mo o AH O mp o-
B 0 J1 0 K e. @panuy3ckuii MexaHuK JloMoH/ 10ib3yercsi pasianyHbIMU OTKJIOHEHHSIMIEL
Ha9AEKTPUBOBAHHOIO CMOJIIHOTO IuapuKa, M3MepsiI0OM UMY BEeJHUYHHY
3apsAfa, TPUYEM Yryibl OTKJIOHEHUSI COOTBETCTBYIOT IepelaBaeMbiM Oykpam. B cBoem
«IyremectBuy Bo Ppanuuio» Apryp FOHr ceaylomuM 00pa3oM onuchiBaeT STOT OMbIT,
«Bul nuueTe,—roBOPUT OH,—J1BA MJIM TPH CJI0Ba Ha Oymare, ou (JIomoHA) OepeT ux ¢ co-
00l B ICOMHATY ¥ TI0BOPAUMBAET MALIMHY B IMJIMHAPUYECKOM sillluice, HABEPXY KOTOPO#

! Della elettricita medica, lettera del chiarrisimo signoreggio Franciscko Pivati al
celebre signore Maria Zanotti, 1747.
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HAXOAUTCST DJIEKTPOMETP C MAaJIeHbKUM CMOJISTHBIM
SINUKOM, MO/(BEIEHHBIM Ha WIEKOBOM HUTH; JIATyHHAS
TIPOBOJIOKA COEIUHAET €ro C MOJOGHBIM K& LUIMHAPOM
U OSJIEKTPOMETPOM B OTJAJIEHHO# KOMHATe, TJie ero
KeHa Ha0J0/laeT JABM)KEHWE COOTBETCTBYIOMIEro Ima-
pHKa, MyIIer CJ10Ba, KOTophle oH nokaseiBaet. OTCl0a
BuAHO, 4ro JloMonp cocraBuit a3byKy ABwKeHUs. Tax
KaK JUTMHA JIATYHHO! NpPOBOJIOKY HE JeJIaeT Pa3HUILbI
B JEHCTBMY, TO Bbl MOIJIA ObI TAKMM 00pa3oM NoChI-
JaTh Coo0UIeHWe Ha GoJsiblMe PacCTOAHMA, KaK, Ha-
NPUMEpP, B OCAXKJAEHHBLIA TOpoLy.

ITofo6HEBIe ONBITL TPOU3BOAUIICE 1 3a MPeeIaMu
Ppanuun. B 1794 r. mBeiliiapckuit yuensiit Peccep
niucbMom B «Magazin fiir das Neueste aus der Physik» |
NpeAJIOKUI crefyomiee ycrpoiicto: «Ha o0bikHOBeH-
HOM CTOJIE YKPEIUISIETCS B BEPTUKAJILHOM MOJI0MKEHIH
KBajipaTHasl A0CKa, K KOTOPOW NpHUKpEIISETCs CTe-
KJIsiHHase mnactuHKa. Ha mocnepueil npuxienBalorces B. ®PAHKJIMH
MaJleHbKe KBaJpaTbl M3 JIMCTA )KECTH, BEIPE3aHHbIE 1706 — 1791
Hamofo0ue OKOH, TNpUYeM Ka)K[bli COOTBETCTBYeT
OyxBe a30yKu. C 0JHOH CTOPOHBI OT 3THX MaJIEHBKUX KBaJIpPaTUKOB TSAHYTCH JUTHHHBIE
TPOBOJIOKH, -3aIUNIOYeHHbIE B CTEKJISIHHbIE TPYOKM, KOTOpBIE HAYT MOJ 3eMJel B TOT
TYHKT, Ky/a Hajlo nepefarb feneuy. Tam oTaaneHHble KOHIBI COCAUHSIIOTCS C HKeOTS-
HBIMI T10JIOCKAMH, Tal)Ke MoMeueHHbIMM OyKBamu B a30yKe. CBoOOJHBIE KOHIBI BCex
KBajpaTUKOB COEAMHSIOTCA C ofHO¥ 00paTHOli MPOBOJIOKOI, KOTOpast MAET K Hepe-
AaTouHoMy croiy. Eciu Tenepb Kro-HMOYAb NPUKOCHETCA HAPYIKHOH 00/MLOBKOT
JiefiieHCKo# GaHKyn K 00paTHOM TPOBOJIOKE W COENUHUT BHYTPEHHIOI0 00HLOBKY
o CBOOOAHBIM KOHLIOM KYCKa »<eJie3a, COOTBETCTBYIOIIEro Toii GyKse, KOTOPYI0 HY)KHO
TIOKa3aThy TO NOSABSTCS MCKPBI KaK y OJM3KOro, TaKk WU Y OTAAJEHHOTO JKECTAHOTO
KBa/IpaTHKa, M AEKYPUBLIMA TaM KOPPECTIOHAEHT 3anuiuier GyKBbD). we

Bexman ympocrun sror cmocol, OTKMHYN CIOXKHYIO CHCTEMY MHOTOUMCITEHHBIX
TIPOBOJIOK M TIACTHHOK M NPEJIOKUI 00X0AUTLCA OAHOM Mapoit MPOBONOK U CHCTEMON
'YCNIOBHBIX CoueTanuii HCKp. Peccep n BexMan npeanaramu fnsi BHI30BA NPUHUMANO-
1l CTaHLMK NPOUSBOANTD BBICTPEN U3 TUCTOJIETA [P MTOMOIIY SJIEKTPUUECKON MCKPBI.

B 1795 r. nosignsercst uenvlii psaa usobperenuil B 9ol 001acTH, B YaCTHOCTY
Bo @Ppanuun KoBanno NMPOU3BOAMT ONBITEL NMEPeaud CHCHANA N0 JATYHHBIM RpPO-
BOJIOKaM MpU MOMOIIM KOMOMHALMN MCKPEl ¥ 1ay3. OfHOBPEMEHHO NpPOM3BOAWTCS
pAR Apyrux onsiroB. Ho B 9To Bpemsi y)Ke CTAHOBMTCSI SICHBIM, UTO CTATHYECKOE
9IEKTPUUECTBO MO CBOEH NPUPOJE He MOAXOAUT JJIsi NEPEfaul CUTHANOB M M3BeeTHit
B OTAaJeHHble NMyHKTHI. Jla)Ke yJauHble TONBITKH He TONyualoT NpaKTHYeCKOro Mpu-
MeHeHusl. Bi oTH rofbl pasBHBaeTcsi HeCcpaBHEHHO Gojiee MPOCTON, HAZEHKHBIR 1
BRINOJIHUMBIN onuueckuii Teserpad. ‘Kuox llann B 1792 r. npeacTaBui 3aKoHoka-
TeJIbHOMY CO0paHuMIO -NpoeKT psiia cemadopoB, KoTophle Gbimu B 1794 T ycTaHo-
BrieHbl Mexly Ilapwkem u Jlunem. [Meppoii Tenerpammoii, NepeJaHHoN TaKuM IyTeMm,
0bUI0 ofiHO M3 mocraHoBneHuit Komutera o6IIECTBEeHHON 0e30MacHOCTH. BapriBas
(eoftanibHyI0 pa3o0IIEHHOCTb, SAKOOMHCKAsH JUKTATypa BIEpBbE IPUMEHHIA O 11T -
uecKui Tenmerpad.

HpubmsurenbHo B 10 sxe Bpems B Mcnanun Canbba MPEIIAraeT CUCTeMy Jieid-
JEHCKUX GaHOK M MPOBOJIOK ST CoollLieHnst Meay ropojamMu u B 1798 r. cTpouT
MpH TOMOLIM (PaHIY3CKUX MI)KEHEPOB JIMHUIO MOKLY MajpuioM u Apamxysnom
NPOTSHKEHHOCTbIO B 42 xm. Ha 3TOM ONBITE BBIABMIMCH HEZOCTATKH CTATHUECKOIO
9JIeKTpHYeCTBa, 1B 1804 r, B cTaThe C XapaKTepHbIM Ha3BaHueM: « aJbBAHUSM B npH-
JIOXKEHNH K 9JIEKTpHUecTBy», CanbBa Npeisiaraer BoCrosib30BaThCs Yyke N300peTeHHbIM
B 9T0 BpPeMsi BOJLTOBBIM CTOJNGOM.

TaxoBbl GbLTH MYTH 9/IEKTPHYECKOit TexHuKu B EBpone. B unbIx YC0BUAX OHA
paseuBanach B AMepuKe. 3jeCh He ObUIO NPUABOPHBIX HAYUHBIX L[EHTPOB TPOCBe-
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uieHHoro adcosoTH3Ma, KaK He ObLII0 MOHACTHIpEil-YHUBEPCUTETOB M YHUBEPCHTETOB-
MoHacTbipeif. 31ech HayKa J0/DKHA Oblia Y/I0BJIETBOPSITh HENOCPEACTBEHHbIE NPAKTH-
yecKue HY)KABl MeJIbHUKOB, Jiecopy00B, KOpalesbluKoB, KO)XXeBHUKOB, pbI60JIOBOB,
OXOTHHKOB, CYKOHIINKOB — aMEePUKAHCKUX PEMECIIEHHUKOB 1 OYpyKya. IT0 HAJIOMMIIO
oTIeYaToK Ha pabotel Benunamuna PpaHKiIMHA — MBLIOBapa, TunorpadumKa, ecre-
CTBOUCIIBITATENSE ¥ OJHOr0 M3 OOPLIOB aMEePUKAHCKON PeBOJIIOLUH.

DpauKsH HanboJsiee MoJIHO BOIUIOTUII B CBOUX padoTax crnenuduyeckuit XxapaKrep
‘AMEPUKAHCKOIT HayKH, M C HEr0 HAUMHAETCs HOBBI Iepuo B Pa3BUTHH MpPe/CTaB/IeHUs
.00  3JIeKTPUYECTBE. «C oaroro mepuoia, — mumer I'yMGOIBAT, — QJIEKTPUYECKU I
Tpollecc MepexoauT U3 001acTu CreKyJIATUBHON Gu3nuku B 00s1aCTh MUPOCO3epLUaHMS,
13 TECHOTHI KadKuHeTa Ha CBOOOAY NPUPOABIY.

HaunHas ¢ 1745 r. ®paHKINH U3yyan ABJIEHUST aTMOC(EPHOro 3MEKTPUUECTBA.
OK0J10 9TOT0 BpeMeHM MBIC/Ib 00 JJIEKTPUUYECKON mpupojie MoJiHUM Obla BbICKa3aHa
Hounne, xoropriii B IV Tome cBoux «Legons de physique» muuier: «Eciu 0Bl KTO-HU-
0y /ib MOXKeJIajl IPUBECTH J0Ka3aTeabCTBA TOr0, YTO 3JIEKTPUUECTBO NPU HALIUX OMBITAX
MMeeT TOo Ke MPOUCXOXK/IeHY e, UTO U I'POM B IIPUPOJLE, UTO UyJieca, KOTOphle MBI POU3-
BOAMM I10 HALIEMY >KeJIaHWI0, CYTh JIMIIb NOAPa)KaHue rpaHAMo3HBIM dddexTam, yia-
CawIUM HAC, MU YTO 3T, NOBUAUMOMY, PA3HOPOAHLIE SIBJIEHHMSI BHI3BIBAIOTCS OAHUMMU
1 TeMu ke (paKTamu, si A0/DKeH OblI Obl COSHATLCS, UTO 3TA BO3BBILIEHHAS MAES MEHSI
QueHb TIpUBJIeKaeT. PacnpoCTpaHeHHOCTH 3JIEKTPUUYECTBA, OLICTPOTAa €ro JeicTBus,
C110CoOHOCTL BOCIJIAMEHATH JApyIue Tejla 3aCTaBJISIIOT MEHS BepUTh, UTO C TOMOIILIO
3NIEKTPUYECTBA MOYKHO COCTaBUThL ce0e OoJiee TOUHOE Ipe/CTaBJIeHUe 0 TPOME U MOJI-
HHUH, YeM KaKHM-JI100 JApyruM IyTemy. : :

DpaHKJIMH ropasfo KOHKPeTHee U TOUHee OTMEYaeT CXOJICTBO IJIEKTPUUECKOMH
UCKPEL ¥ MonHuU. B 1749 r. oH nuiieT B OJHOM M3 MUCEM: «IJJIEKTPUUECKasl UCKpPa
3uraaroo6pasHasi, a He NpsMasi: TaKoBa e M MOJIHUSI. 3a0CTPEHHblE Teja IPUTS-
THBAIOT JJIEKTPUUECTBO: MOJIHUA YAApsAET B TOpPHI, J€PeBbs, WIMUIbI, MAUThl 1 TPYOBI.
Korga Aast npoxXoieHust 3JeKTPUYECTBA €CTh HECKOJIbKO IyTeil, TO OHO BbIOMpAET
HAWJIYUIIAi TPOBOAHUK, TO K€ CaMoe JeaeT U MOJHUS. DJIEeKTPUYeCTBO BOCILIaMe-
HSIeT ropioune Tesa, TaK JKe KaK M MOJIHUA. JJIEKTPUUYECTBO PACIIaBIIseT METaJlIbl,
KaK ¥ MoJiHus. MoJHUA paspyluaeT Xy/ble NPOBOAHUKHU, KOTAA OHA YAapsieT B HUX,
TAaK JKe [eNaer W UIEKTPUUECTBO, KOrJa OHO CTAHOBUTCA JOCTATOYHO CHITHHBIM.
MosHug U3MeHsIeT NOTI0CH MarHUTA, TAKoe JKe [eiCTBIe 0KA3bIBAET U JIEKTPUUECTBOD.

HInpoxuit Kpyr HaOmofeHuit mosposus PpaHkiuHy MofpobHo paspaboraThb
CI0CO0 MOyUYeHNs] SJEKTPUYECKON MCKPHI M 3apsia 3a CYeT aTMOC(epHOro 3JeKTpu-
yecrpa. OH NpeIsIOXKUJI YCTAaHOBUTL Ha O0JIbLION BHICOTE OCTPHIA CTEP)KEHb, yepes
KoTophlli aTMoc(epHoe TeKTpuyecTBo GyAer cTeKaTh B s1abopaTopuio. ONbITH Obiin
OTCPOUEHR! 0 mocTpoiiku Gonbioro mnuia B Punagenvhuu. OfHaKo HeMeLIeHHO
110ce TOro Kaxk ®paHKIMH yKasas, KakuM 06pa3oM MOXKHO T0JIYUMHTh 3J1EKTPUYECTBO
u3 arMmocdepsl, B EBpone MoNbITaauCh 0CYIECTBUTh MPEITIOYKEHHYI0 UM CXEMY.

TlepBbiM 3a 310 B3SNCA (PpaHuysckuit Gotanuk n usuk x’Anubaps B 30 xku or
Tlapwka oH MocTaBuI HKesie3Hblil crepykeHb B 40 QyTOB M MOPYYUIT OTCTABHOMY COJI-
nary Kyabddbe cenntb 3a ycranoKo. 10 Mast 1752r., Korfa Havasack rposa, Kyad-
pbe 1Moy Y1 60IbIINE UCKPBI U3 CTEPHKHS] M BMECTE CO CBSIIEHHUKOM, CPOYHO BLI3BAH-
HbIM U3 OJTKanue lepesnu, 3apsaaun JeiiaeHckyo oanky. Heaeneit mosie Henop mo-
Jiyumst Te ke pesyabrarhl B Ilapmke, a 3aTeM u psf Apyrux €BPOINEHCKUX yUeHBIX
NOJYYUIH DJIEKTPUUECKIE MCKPBI TPH TMOMOIIM JUTHHHBIX METAJUIMUECKUX CTepyKHeH
B0 Bpemsi rpossl. B 1753 r. noru6 eopruit Puxman—inepBasi»epTBa 3TUX OIBITOB,—
HPou3BOAUBINUIA uX coBMeCTHO ¢ JIoMOHOCOBBIM. 6 aBrycTa mpu NpuGIMKEHNH T'PO3bI
PuxMaH nocmemms ¢ 3acefaHus B AKajleMuu HayK JOMOW K yCTaHOBKe, CAEIaHHOM
110 TUTaHy PpaHKIMHA, M KaK TOJbKO OH IMOJoIIeN K Hel, Obln yOuT pas3psiioM.

Meiny TeM PpaHKIUH, He A0KAABIIKCH NOCTPoiiky wmuis B Punanenshuu,
TIPUMEHIJT HOBBIH C1I0C00 MostyueHus asieKTpuyecTBa u3 armocepsl. B nione 1752 r.,
enie He 3pas 00 onbitax A’Anmbapa, oH cesa 3Mest U3 IeJIKOBOTO MIATKa U CHAOMUIT
ero MeTajIMyecKuM octpueM. 3Meit Obln myileH B oxpectHocTsIX Punagenbhuu Ha
11eHBKOBOM IHYpe, KoTophlil ‘Ha 3emne 0but npuBssad K kimouy. Kooy, B cBol0 oue-
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Peab, OblT M30JMPOBAH WIEIKOBON JIEHTOM, 3a KOTOPY0 W JAepykan ero PpaHKIMH.
Bo Bpepisi rpossl, KaK TOJILKO AOXJIb HAMOUMJI IUHYD, PPaHIUIMH [OJIYYHIT U3 KJT0Ya
DJIEKTPUYECKUE UCKPBI M 3apsiinil JIeHAeHCKYI0 GaHKy.

Msyuenue atmocepHOro 3jeKTpuuecTBa 110 PAAOM C MPAKTUYECKUM MpUMe-
HEeHHeM IOJyueHHbIX SHaHui., Yoxe B 174950 r. dpaHkiud npejjara:T OTHUMATb
BJIEKTPUUYECTBO OT 00JIAKOB 3a0CTPEHHBIMU NPYThSIMU U 9TUM u30erathb yaapoB MoJi-
Huu. B 1760 r. um ObUT yCTaHOBIIEH NepBblii rpoMooTBoj, a B 60 — 70-x rogax X VIII B.
TPOMOOTBO/IbI PACHIPOCTPAHMIINCH HE TOJIbKO B Amepuke, Ho U B EBpomne. Takum 00-
pasom ¢ umeHeM PpaHKIMHA CBSI3AHO TMEPBOE WIMPOKOE MPAKTUYECKOE MPUMEHEHHEe
‘OTKpBITHIA B 00s1aCTH 3neKTpuuecTBa. PpaHKinH ObUT AJI1 aMepUKAHCKOH Oy pKya3uu
TepoeM €e PEBOJIIOLMOHHOM MoMuTHUECKON Gopb0bl U B TO YKe BpeMmsi MOCTaBUJI JJIEK-

_TPUYECKYIO TEXHUKY Ha Cay)KOy ee NMPaKTHUeCKUX HY)XA. AMepuKaHCKasi Oypriyasusi
OTMeTJIa 910 anuTadueit Ha moruyie Ppanrkymua: «OH MOJIHUIO OTHSUT Y Heba U BJIaCTh
y THPAHOB...». .

HoBblit Kpyr sBieHuil (aTMocepHOE 3UIEKTPUUECTBO) M HOBBIE TEXHHUUECKHE
UPUHUUMB! (FPOMOOTBOJ) OTPA3W/INCh U B TEOPUM IJIeKTpUYecTBa. Bmecro Teopuu
ABYX 9JIEKTPUYECTB NMOSIBUJIACH MpeAsioyKeHHass PPaHKIMHOM TeopUsi OAHOI0 J1eKTPU-
1yecTB1. PPAHKIMH CUUTAII MOJIOXKUTEIbHBIE U OTPULATENIbHBIE 3apsA/bl BbIPaYKEHHEM
U30BLITKA ¥ HEJOCTAaTKA 9JIeKTPUUYECTBA, OTKJIOHEHHEM OT HOPMAJIbHOTO KOJIMYECTBa
€ro. JJIEKTPU3aLMI0 OH paccMaTpuBasl KaK Mepexoji IEKTPUUeCTBAa OT OJHOrO Teja
K Apyromy. B pesyibrarte Takoro nepexoja B OfHOM Tesie TOJIy4yaercst U30bITOK — Mo~
JIO)KUTENIbHBIA 3apsif, a B APYrOM OKa3bIBAETCS HEN0CTATOK 3JIEKTPUUECTBA — OTPH-
tarenbHblid 3apsia. «ist Toro yrofbl HA3MEKTPU3OBATH MOJIOXKHTENBHO WM OTPUIA-
“TeNbHO, HAf0 TOMbKO 3HATh, YTO YAaCTH TPYOKM WM Mapa, KOTOpble TPYTCS, MPUTSI-
TUBAIOT TIPU TPEHUU 3NEKTPUYECKUH OrOHb U, CIIEA0BATE/bHO, OTHUMAIOT €ro OT Tpy-
ero npeamera. Tejxe camble 4aCTH, KaK TONbKO TPeHHE TI0 HUM NPEKpPaTUTCs, roTOBbI
OTJAATb OrOHb, KOTOPbIH OHU I10JTYYUJIH, KAKOMY YTOLHO T€NY, Y KOTOPOr0 €ro MeHbIIEe»,

Ira TouKa 3peHus MoJiyynsia pa3BepHyTyio Gopmy B padore dnunyca («Tentamen
Theoriae Electricitatis et Magnetismi»), uzgannoit B 1759 r. B IlerepOypre. duunyc
YTBEPHCAALT, uTo 1) BCe Tesia COAEpPIKAT JIEKTPUUECKYI0 KUAKOCTD, YaCTUIBl KOTOPOH
B3aUMHO OTTAJIKUBAIOTCS; 2) 3Ta YKUAKOCTb ABIKETCA B mMopax Tei; 3) aJIeKTPUUECKHe
SIBJIEHUST CBSI3aHbI C YPAaBHOBEIUMBAHUEM 3TOH YKUIKOCTH. ;

: W Teopust opHoro anekTpuyecTBa (PpaHKAMH) U TEOPUS JABYX SJIEKTPUUECTB
{mo-P3, Cummep) MOHUMATH TTOJ SIEKTPUUECTBOM 0CO0YI0 HEBECOMYIO WK M L K 0 C T b._
Mexanuyeckuif Xapakrep croopaguuecKu MpUMEHSIBIIEHCS MAlUMHHAON TEXHUKH W B
YACTHOCTH TMApOMexaHuuecKast 0asa MaHy(aKTypbl HANOMMUIN ‘CBON riy0oKuid oTne-
YATOK Ha TNepBbie NpeAcTaBienusi o0 anekrpuuectBe. KapresmancKkue Mexa-
HUYeCKue Teopuu dPpupa, ruipoidHaMuuYecKne aHanioruu, Aas-
MHe HavyaJlo TaKUM MOHATHAM, KAK TOK, MCTEYEHHE M T. M. —
TaKkoB utor XVI—XVIII BB. ana Teopuu 3JeKTpuUecCTBa.

[MpencraBnenue o6 sgupe KaK o NpUUMHE DIEKTPHUECKUX SIBJIEHHI ObLIO B 0CO-
HeHHo sipKoit PopMe u3oyKeHo itepom. «Idup, — roBoput oH B «[TucbMax K HeMenKoik
TIpUHIeCCey, — 3Ta TOHKAsi Marepusi, JeHCTBUTENbHOE CyIIECTBOBaHME KOTOPOi
51 y)Ke paHee JoKasaj BalleMy BbICOYECTBY, — COBEpIIEHHO JOCTATOYEH JJisi TOro,
yT0o0bI €CTECTBEHHEHIIUM 00pa3oM 0OBACHUTHL CaMble MOPA3UTESIbHBIE U3 DIIEKTpHUE-
CKUX SIBJIEHUI.

Diisiep roBOpUT TaKOKe 0 emle Gosiee TOHKOM MATHUTHOM D KUAKOCTH: ¢...BOJA,
KaK HAM KM3BECTHO, COAEP)KUT B CBOMX IMOpax uacCTHLBl BO3AyXa..., a BO3AYX,
8 CBOI0 ovYepe/lb, KaK OAMHAKOBO XOPOLIO M3BECTHO, COMEP)KUT B CBOMX IOpaxX cpas-
HUTENLHO GoJiee JIETKOBECHYIO YKMAKOCTb, 4 MMEHHO — 3(up, KOTOPbIA BO MHOIUX CJly-
YasixX OTHEJISIETCST OT HEro, KaKk B 9JIeKTPUYECTBe; Ternepb Mbl BUANM JAaJIbHEHIIYIO CTY-
1eHb: aQup coaepykuT eie Gosiee JIETKOBECHYI0 MaTepuio MarHUTHYI0, KOTOpasi B CBOIO
-ouepe/ib, MOYKET OBITh, COXEPIKUT ApyTHe elle Gosiee JIErKoBECHbIe BEIeCTBAY.

! Kapre3naHCKie MpPEeACTaB/IeHUs1 ONEPUPOBaId M CTEUYEHHU AMM 9 JI € K-
TpHuYeCKON WU JLKOCTu. ekTpuyeckas atmocdepa, T. e. cpeAa, 00bsCHsI0-

3 Hcropus rexmuukn 6168
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11 9JIeKTpUUecKue siBjieHusl, Obla JIIOOMMBIM . Bhipa)KeHneM KapTesuanueB. OnHako
yrKe DMUHYC 0TKA3AJICS OT 3T0H M/len U BBeJI B yueHye 00 9JIEKTPUUECTBE 11 P U H 1L 1 I
AelicTBUA Ha paccTodaHMUU Takum o6pa3oM B 3Ty 00s1aCTb BOULJIO BTO-
poe CNeACTBME MeXaHHuecKol orpanumuenHoctd snoxu. Ilupoxoe pacnpocrpaHeHue
NPUHIKNA AaJIbHOACHCTBUS B TGOPUH SJIEKTPHUECTBA 1IJI0 PyKa 06 PyKy € MpOMbill-
JIEHHBIM TPUMEHeHHeM MeXaHWYeCKUX 3HAHMU W ObUIO CBSI3aHO C TEPBBIM MPOMBbIIL-
JIEHHBIM T1€PEBOPOTOM — MEXaHHUECKOH peBoJIIOLME B MCTIOJIHUTEILHOM MEXaHU3Me ..

.

~

II. Anramiickas 2JeKTPOXHUMHS 2

Texnuuecknii NEPeBOPOT B AHFAMM, MAIIMHHAA TEKCTHALHAS WHIYCTPHA M BOSHHKHOBEHHE:
XHMHYECKOH TexHOJoruu. Xumuyeckue pabotbl J1aBu. OTKpbITHE ranbBAHWYECKOTO 3JeKTPUYEeCTBa
(Faabpany, BoabTa) ¥ BaMsHMe STMX OTKPHITHiL B AHrauu. Pa6oret Hukoancona., Pa6otn dapw

B 06J4CTH NEKTPHYECTBA.

Kax noBJjusijia Ha YU€HHE 00 SJIEKTPUYECTBE IepBasi NPOMBILIJIEHHAS PEBO-

sonus B ee Kiaccuueckoit gopme? Kaxue (GopMbl NPUHAJIO 9TO yueHHe B AHIJIMIE
B peayJibTare IepeBopoTa B UCIIOJHUTEILHOM MeXaHu3me? CaM 1o cebe aToT IepeBopoT
OblI MEXaHUUECKHM, HO OH BbI3BAJI (MEXaHHUUECKU-XUMUUYECKYIO» PEBOJIIOLUIO B CMEM(-
HBIX OTpacyiAX. «MaumHHOE Nps/ieHne BBIABMHYJI0 HE0OXO0AMMOCTh MAalIMHHOIO TKa-
yecTBa, a 00a BMeCTe CHeasu HeoOXOAMMON MeXaHHUECKH-XMMUUECKYIO PEBOJIOLNID
B OeJuILHOM, CUTILIENEYaTHOM M KPACUJIbHOM IPOM3BOACTBE> L.

[Lpoxul pelHOK ObLT OAHON M3 NMPUUYKH IPOMBIIIEHHOTO [1€PEBOPOTa, ¥ PE3YJb-
TATOM €ro Obla MIMPOKO pa3BepHYBLIASCH TeKCTWJIbHAs MHAYyCTpus. Xionuatoby-
Ma)KHasl TIPOMBIUIJIEHHOCTb, ONUPAsiCh Ha MalUMHBI, CTaja OCHOBHOM IPOMBILILIEH-
HOCTBIO Aurnuu. st Toro uToGbl NPOUJITIOCTPUPOBATEL €€ MacliTad, NpuBeAeM Hudpbl
BB03a XJIOTIKa B AHIVIHIO: ; :

BBo3 xaonka-chipua Bgo3 xsonka-ceipua
L S B (ynTax 1 O AH B (hyHTax
1701 1 000000 1789 / 32 576 000
1771 4760 000 1799 43000 000
1781 5 300 000 1800 56 000 000
1784 11 482 000 1802 60 500 000

Taxue pasmepbl Xy10nuaTo0yMa)KHOro MPOU3BOACTBA MoTpeGoBasy, B HeCJbIXaH-
HBIX 10 TOTO KOJUYECTBAX, CePHOI KUCIOTHI, COMBI ¥ XJIOPHOW M3BECTH JUIsI OesieHust,
KpaweHnst u Wevatanusi OyMma)kueix TKaueit. ITosromy B Konue XVIII B. B Aurnun
BO3HUKAET pAa3BUTAs XuUMUYECKass IPOMBIIIIEHHOCTb., OCHOBHBIME MaTepuajaMu,
C KOTOPHIMM MMEJIM [0 aHrJMACKue XMMMKHM, Oblau: COJisiHAsl M CcepHas KHCIOTa,
110BapeHHasi CoJib, XJIOP, rallieHasi M3BECTb U psj Lgsioueil. OCHOBHBIMU MPOLECCAMH,
WHTEPECOBABIIMMHY aHIJIMACKYI0 XUMHIO, OBbUIM peaKUuu COefMHEHUS, pa3IoMKeHHs:
1 oDMeHa, T. €. UMEHHO TO, YTO COCTABJISAET CHENU(PUKY XMMUM, ee «TJIaBHYIO GopMy
JBIKEHUSTY.

., OTO ONpPENeNUI0 MyTH TEOPeTUUecKoil xumunm B AHrimMu. 3jech BIEpBBHE B
OCHOBY XUMHM JIETJM Cneunduueckyue AN Hee NPUHLMIBL NPepbIBHOCTH, KPATHBIX
OTHOQIIEHMI, OCTOSHCTBA COCTaBa. TeM CaMbIM, T. e. OTKpPBITHEM, M aTOMHCTHUECKO
runotegoit JanbToHa ObIIO NOJIOXKEHO AEHCTBHTENbHOE Hayasno HayuHoil xumun. Ho
elle paHbllie KauyeCcTBEHHBle pasgiuudsa CTajd OCHOBOW AHIJIMHUCKOW XUMUM..
Orkpoitye JlaByasbe BbI3BaJI0 1O Ty CTOPOHY KaHaja He MeHblLuwii, ecnu He 6oJib-
1M MHTEpEC, yeM Ha poauHe. B uactHoctu, paborsl JlaByasbe B Koune 90-X rofos:
XVIII B. ycepano wryauposamuch I'emppu J9BH — MOJIOABIM YUEHMKOM anTeKapst
u xupypra B ropojaxe Ilenzenc B Kopnyanbce.

1 «Kanuran», 1. I, crp. 290.
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J9Br TIpUMEHUJT METO[bl XMMHUUECKOro aHajnsa
K HOBOMY Martepuany, AOCTABJIEHHOMY TeXHHYECKUM
nepeBoporoM. OH Hayaj C M3YUEHUsT CBOUCTB rasos.
B 1799 r. on Hauan paboTaTb B MeJULIMHCKOM
«[THeBMATHUECKOM WHCTUTYTE» U OTKPBIJI YAWBUTEb-
Hble CBOWCTBA «BeCeJislllero rasa» — 3aKucu asora.
C 1801 r. [loBu paboraer B KopoyieBCKOM MHCTHTYTE.
3/ech OH YKMBO OTKJIMKAETCs Ha IpaKTHYecKue 3a-
MPOCHl XO3SHCTBA: 110 NOPYUYEHUI0 MMHUCTEPCTBA 3€EM-
JIeleIusl M3YuaeT XUMMI0O pacTeHuid, KOHCTpyHpyer
GesomnacHylo Jnamnouxy aasf maxrepoB u T. 4. Ho
OCMTOBHbIE ero paboThl OTHOCATCS K IIeJI0YaM MU XJIo-
py, UMeBIIMM ocobeHHoe 3HaueHHe JUIS aHrJIMACKOi
IIPOMBIIIJIEHHOCTH TI0CJIe TEXHMUYECKOro IepeBopoTa.
3peck J19BM yaanoch, Bo-NepBbIX; pa3d0)XUTh I e-

JIOYM, YCTAHOBUTb WHX CJIOXKHYI0 MPUPOAY M, BO- .. 0
BTOPBIX, BBISICHUTb NMPUPOAY Xjopa. ITOro Oblio Gbl A. TAJIbBAHU
JOCTATOUHO, uTOGHl 3aHATH MOYETHOE MECTO B MCTO- (e iben

puM XuMUK, Ho paboTel [13BU CTanu CBEPX TOro MOBO-
_ POTHBIM MYHKTOM M B HCTOPUM JJIEKTPUUYECKOH TeXxHUKU. OH mpumenus
B XMMHMYECKHX MpoLeccaX B KayecTBe areHTa HOBBIE SIBJIEHHS] U3 00JIACTH 3JIEKTP 1-
yecTBa M Iepejiaj Co3laHHYI0 TaKuM 00pasoM 3JTEKTPOXUMUI0 B pyku Papanest.
HoBsble ayiekTpuuecKue siBJeHnsl, 0 KOTOPBIX HWJIET 3/1eCh peub, — IT0 rajbBaHU-
veckue sieenns. Bpaun XVIII B. HEOAHOKPATHO M3yuanu JeliCTBHE 9J1EKTpHYECTBA
Ha JKUBbIE TKAHM, TOJIb3YsICh SJIEKTPOCTATHUYECKUMU MAUIMHAMM M aTMOC(HEpHBIM
anexTpuuectBoM. B 1786 r. Anousuit [anbBanu, npopeccop anatomun BonoHckoro
YHUBEpPCUTETa, 3aMeTHJI COKpAIleHHe MBI NpPenapypoBaHHON JNATYUIKM, KOTAA ee
TPOrajy HOXKOM, JIEKABUIMM BOJIM3H KOHAYKTOPA 3JIEKTpHUYECKoH MawuHbl. anbBany
TIOBTOPHJT TOT OMBIT, MOABEMNBAST JISITYIIKY Ha TPOBOJIOKE K I'POMOOTBOAY, U, HAKO-
Hel, (B 1789 r.), npoCTO MOABECUJI JIATIKM JIATYIIKM HA MEIHOM KpIOUKe K YKeJIe3HbIM
nepuiam 0ajiKoHa. MBbIIIBL JATYIIKM CHJIBHO COKpAIaJMCh KayKAbIH pa3, Korja. .
OHM Kacanuch mepusi. Hanuno ObLI HOBBIA MCTOUHMK 3JIEKTPUYECTBA, KOTOPHIH 11p0-
M3BOMJI Te >Ke JeiCTBUST, UTo U JelifencKkas 6anka. IanbBanu B Bbimeaueil B 17917,
' pabore! mpunucay TenaM >XUBOTHBIX 0COOBIA poa snmextpuuectBa. Ilo ero MHeHuIO
TOJIOYKUTEJILHOE DJIEKTPHUECTBO MAET K HEpBaM, a OTpUUATENbHOE — K MYCKY/aM. i
HepBbl ¥ MyCKYyJIbI SIBJISIOTCS KaK: Obl AByMsi 0OKJIaAKamu Jieiiiencioll GaHKu, U pa3-
PAL TIPOUCXOAMT, KOrla MX COEJMHSIOT METaJIMYeCKuM HPOBOZHUKOM. OnHaiKo
Bonbra B [1aBuu, npoaosnKas onbIT ["anbBaHu, NpUILEN K COBEPIIEHHO HHOMY Bsrmmy. {
BonbTra 06patun BHUMaHUe HA TO 00CTOSTEIbCTBO, UTO MPOBOJOKK BO BCEX ONBITAX
COCTOSN U3 ABYX PA3JTMUYHBIX METANNIOB, ¥ MPUNHCAJ BOSHUKHOBEHUE SJIEKTPHYECTBA
KOHTAaKTY ABYX MeTaJsJoB. B 3T0M HanpaBjieHuu OH ¥ TIPOMSBOAWI
RasnbHedie onbiThl. BosbTa NMoib30BaJiCsl KOHAEHCATOPOM M3 LMHKOBOM M MEIHOM
TJIACTUHOK C TOHKUM W30JIMPYIOIMM CJI0€M LIeJslaka MeXAy HUMH U COCUHUI OJHY
M3 IJIACTHHOK C 3neKTpocKonoM. Korjga npoBosioKa, NpuUKpenseHHasi K OfAHON mia-
CTHHKE, Kacajiacb Apyroif, oHu 3apsbiKanuch. ITOT 3apaf BosbTa npunucan ajek-
TPOABHIKYIMEeN CUJTE KOHTAKTA JABYX NPOBOXHMKCB ¥ PSZIOM ONBITOR .
~~ YCTaHOBMJI 3aBUCUMOCTb 3T CHutbl OT BHIOPaHHO! maphl MeTayuioB., BosibTa He BUJIEN
XUMUYECKOW MpUpo/bl BOSHUKHOBEHMs 3apsfa, HO NPaKTHYECKH MpPUIIE] K TOMY,
yTo CTAJl OmycKaTh MeJHble ¥ LUHKOBbIE MJIACTUHKU B Kucyoty. Ilpu 3TOM B Kaycaoit
nape cosfaBanach MPUOMMSHTENLHO Takasl NMEKTPOABIKYIIAS CUNA, KaKas TOSME:
CTasa NPaKTHYECKOW exuHuLel HanpsOKeHUs! ¥ Oblia Ha3BaHa B 0 J1 b T 0 M. BoibTa,
CoevHU 9TH TMAPHL APYT ¢ APYroM B CTO0AX, COCTOSIBIUMX M3 MeIHBIX M LIMHKO-
BEIX JIICKOB C CYKOHHBIMH MM GyMa)KHBIMU' KPY)KKAMHU, [PONUTAHHBIMU KHCJIOTOMH, |

! Aloysii Galvani de Viribus Electricitatis in Motu Musculari Commentarius. .
3 ’ ;



36 B. KYSHELIOB

o

mexay HuMmu. Taxasi Gatapes rajJbBaHUUECKUX 9J1€-
MEHTOB 0bljla Ha3BaHA BOJIBTOBBIM CT 0 J1 60 M.
KakoBo 3snaucuue BosibTa B HMCTOpUU 9JIEKTPH-
uecKoil Texuuku? Ilpexcie Bcero Onaroaapst ero or-
KPBITHSIM 3JIEKTPUYECKAs TEXHUKA M0y UUIIa HCTOUHNK
HEemnmpepboBHOr0 .ToKa. Ira HENPeprIBHOCTb
BbIpa)KaJjla HenpephlBHOE MpeBpalieHye 0JHOM (hopmbi
ABIDKEHUS B JAPYryl0. OHIeJNbC MPOTHBONOCTABISET
BOJIbTOBO-AMHAMUUECKOE 3JIEKTPUUECTBO, HEIPEPLIBHO
BO3HUKalollee M3 JApyroit GopMbl ABAYKeHUST, CTATU-
UeCKOMY, I/le TaKoro rmnepexojga HeT. «CTaTHuecKoe
9JIEKTPUYECTBO, MM IJIEKTPUUYECTBO OT TPEHWSI, TO-
JIy4YaeTcsi OT nepeBefeHuss B COCTOSIHUE HAllpshKeHus,
MMEIOIIEerocsi B npupojge—B (o pMe IJeKTPHUECTBa,
HO B COCTOSIHUM PABHOBECHUs, B HEHTPAJIbHOM COCTOsA-
HUM — T OTOBOT O 3/eKTpuuecrsa, [1)sTomy u yHu-
A. BOJIbTA UTO/KEHHE 3TOr0 HANPSHKEHUS IPOUCXOAUT — €CIIM U
1745 — 1827 MOCKOJIBKY 9JIeKTpAUEC BO HUMEer BO3MOXKHOCTB pac-

IpPOCTPAHSATbCA - Cpa3dy, B BHJE UCKPBI, BO.TAHABIIM-
Baiolleil cHoBa HelTpasbHOe cocTosiHue. HaoGopor, AuHaMuyeckoe, uJiM BOJLTOBO,

3JIEK "PUUECTBO NpoUCXoAUT OT INpeBpallleHus XI/IMI/I'{CCKOI‘Q JIBIYKEHHUST B SNeKTpa-
yecrpo. Ouo noJsiyyae Ci IMpPpH M3BECTHBIX OMNPEIEJIEHHBIX 00C105TEJILCTBAX U3 pact-
BOpeHMsl LUHKA, Meld M T. JA. 3[eCh HanpspKeHHe HOCUT He OCIpblii Xapakrtep, a
XPOHMUECKNHA, B KaKablii MOMEHT MNOpOX¢Iaercsi HOBOE - M — DJIEKTPUYEC.BO U3
Kakou-uubyas> Apyroit (opMbl JBWKEeHHS, a He pasjielisieTca Ha -+ U — uMeiolieecs
ViK€ HaJIuLO--31eKTpuuecTBo. Bech mpoue ¢ HOCUT TeKkyuuii XapakTep, N03TOMY
M pE3yJIbTAT ero: SJEKTPUUECTBO HE SIBJISETCS MIHOBEHHBIM HAIps KEHHEM M pas-

pSUKEHUEM, a TIOCTOSIHHBIM TOKOM, CMOCOOHBIM CHOBA IPEBPATHTLCA HA MOJIOCAX B -
XUMUUECKOE JIBM)KEHHE, U3 KOTOPOr0 OH BBIET, M 3TO HA3BIBAIOT 3JIEKTPOJUIOM» *.

Boabra He noHuMasl XUMHMUYECKOr0 NPOUCXOXIEHHS TOKA B ero ajemeHrax. Ho
UMEHHO 9TH AJIEMEHThHl AU TEOPUM INeKTPUUECTBA OPY/KHE /ISl TAKOr0 MOHMMaHUS.
B ero paboTax 3/7eKrpuy CTBO BIEPBbIE BBICTYIWIO KaK T 0 K, KaK obmas (popMa
gHeprud, uepe3 KOTOpyl ofxHa Gopma 3Hepruu mnpespa-
uwaerca B ppyrylto. Ilosromy ®apapeit, 60sblIe BCeX U M01630BABUI 1if 9TOT
(P AHIMI B CBOEH TEOPUH, A rajibBAHUUECKUI TOK—B CBOMX 3KCHEPUMEHTAX, MUIIeT
0 Boabra, uTo <OH MEPBBIl C1€aa NPIJNIOM B, YMCTBEHHON TEMHOTE W OTKPHUT 0~
Pory B HEM3BECTHOE A0 TOrO 3HAHME>.

Eime paubme oTkpsiuit BoabTa nnockuit xomjexcatop mno3posma JlaByasse
u Jlannacy 3ameruTh BhLACICHNE 3IEKTPUUECTBA NPY PACTBOPSHUY XKeJie3a WiIH yrJe-
Kuesoro Kanpius B kuciore, Tlpuctneii eme B 1772 r. mokasa/l pasio’kenye BOASL.
Kapenaym 3ame 'u1 NoJyu Hue as0THOH KHMCJIOTsI B BO31yXe NP4 TPOXOXKACHUM
DACKTPUYECKOM UCKpBl. BapTone pasnoykun uckpoit ammuaunsiit ras (1785 r.). Ogua-
KO TO0JIbKO ra/bBaHUYE KOE 3JIEKTPUY’CTBO, TOJILKO BOJLTOB. Crosid, U NPUTOM HA
AHC/IMA KOW mouBe, CO3AATU 3JMEKTPOXUMUIO.

Hopoe oripsirue BOOpy)Kuio aHrIMiiCKux xumnkos, OTkpoitue Bosbra, caenan-
noe B 1796 r., Owino onydmmicoBano (8 Auramun) B 1800 1. B ToM jxe roay Busibsim
Hukonecon u Anronnii Kapneinn otkpsiiu 91 Krponus. QOHu N0Nb30BANCH € "0J100M
u3 17 cepebpAHLIX MOHET B MOJIKPOHBI, MEIHBIX AUCKOB U CYKOHHbIX KPY)KKOB, NPO-
NATAHHBIX PacTBOPOM MoBapednoi conu, Korga Kosusl mpoBosIOK Oblay OmylieHb
B BOAY, U3 HEE HAYUHAJIW BBIJEINTHCS My3slpbKU. HUKOILCOH 00HAPY U, 4TO I T0—
ny3eipbiku Bofoposa. 3atem, Hukonbcon u Kapneiinb Bnasiig MefHsle MpoBOJIOKH
B TPyOKy € BOAOM M 3aMeTU/M, uTO Ha OTPULATENLHOM [OJIOCE MOABNSETCS B o-
JOpoOA, a MONOYKUTENLHBIA MOJIOC OKHUCIAETCS. 3aMeHuB MejHbie MPOBOJIOKH

* NJIATHHOBBIMH, OHH NMOJIYUHJIH M Ha IOJIOYKMTETLHOM T110J1i0Ce ra3 — KU CJLO PO A. .

i ¢[lnanexTHKa npupoas», crp. 148—149.
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Paborsl Hukosibcona 6blnm mpogomxensl Jasu. Yoxe B 1801 r. oH npuctynaer K npo-
RoJpKenuto onbitoB Bonbra. Ero meppoe coobienne B KoposeBCKOM MHCTUTYTE B
wione 1801 r. HaseiBanoch «OnucaHne HEKOTOPLIX TaJIbBAHWYECKUX COEAUHEHNI,
o0pa3yeMbiX pasMellleHneM OTAENbHBIX MeTaJUIMUeCKuX TUIACTHHOK W KuAKocTel,
1oo6HO HOBOMY rajnbBaHuueckomy npubopy Bonbrar. Onbithl [aBu famm psx HOBBIX
3JIEMEHTOB M3 MJIACTUHOK Pa3HBIX METAJJIOB M N3 META/UIMUECKUX M YTOJIbHBIX Mja-
cTuHoK. OJIHaKo o0CHOBHOE OTKpbITHE J19BY 3aK/I0YaI0Ch B MPUMEHEHUH 3JIEKTPON3aA
K_pasJioXKeHu1o uiesoveid. [leficTBeM TOKa OH BBIAEIHJ U3 Iesioueil Kajuit u HaTpu.
PesynbTaThl cBoux onbiToB oH omyGmuxoBan B 1807 r. Bo Bropoit «Bakerian Lecture»
B Koposesckom ofmecrse: «O HEKOTOPBIX HOBBIX CIYYasiX XMMHUUYECKUX H3MEHEHMH,
BhI3BAHHBIX JIEKTPUUECTBOM, B UACTHOCTH O PA3JIOYKEHUN HeJIeTyunx 1iesoueil 1 0 Bhl-
JleJIeHnH HOBBIX BEIIECTB, KOTOphIE SIBJISIIOTCS X OCHOBAHMSIMH, a TaKyie 00 oOimiei npu-
ponie wenouHbx Tes» L. [Mapwickas akafemust nopyuuna I'eit-Jlioccaky u Tenapy npo-
BEPUTH pe3yJbTaThl ONbITOB [aBu. OHYM 1LeanKoM NoATBepAMNChH. JlaBK yianoch AoKa-
3aTh 9JIEMEHTAPHYI0 IPUPOAY Xjopa (TpeTbsi, ueTseprasi u nsitas «Bakerian Lecture»).

Ha ocHoBe npojenaHHbIX oNLITOB J[l9BM BBICTABUA 971 eKTPOXHMHUYE-
CKYI Teopulo, o0beMHSBLUIYI0 JIEKTPUUECKUE U XUMHUUeCKue siBnenust. «M3
. peaynbTaToB Moux opbitoB B 1801, 1802 u 1803 rr., — nuuer JoBu, — 1 Apyrux
HOBBIX (JaKTOB, KOTOpbIE 110KA3aJi¥, YTO OTHEyTOPHbIE BeIeCTBA U KUCJIOPOA, MIeH0un
¥ KUCJIOTHI, 61aropoiHbIE 1 OKUCIISTIOLIMECS MeTaslibl, — BCE UMEIOT CBSI3b C SIBJIEHUSIMU
[IOJIOYKUTEJIbHOI0 U OTPULATEJIBHOT0 3JIEKTPUUYECTBA, A 3aKJIIOUUJI, 4YTO coeluHeHue
M pasJioKeHue 9JIeKTPUYECTBOM MOTYT CUMTATLCS SIBICHUSIMU, aHAJIOTUUHBLIMA C TEMH,
KOTOpbIE CJIEAYIOT 3aKOHY JIEKTPUUECKOr0 TPUTSHKEHHS W OTTaIKuBaHus» 2,

Bonboit 3acnyroii [19Bu siBAsIETCA 3HAUMTEIbHOE YCOBEPLICHCTBOBAHHE U YBE-
JIHUeHe pa3mepoB rajbBaHHuecKux npubopos. C 9THM CBA3AHO U OTKPBITHE B O JI b~
ToBol ayru CoetuHuB MPOBOJIOKU GobLION ranbBaHnuecKol Garapen Hopo-.
nieBcKoro uHctutyta (2000 ABOMHBIX MIACTMHOK) C yrusaMu, 9B mosnyuust Mexay
KoHlamu yrieit Gonmbmyio ayry (1810 r.). INpaBaa, ele paublie Obiiy 0y 0IMKOBAHB
co00ienus 0 nofoGHbIX onbrax. « Journal de Parisy B Homepe ot 22 Bangosa 10 roga
(mMapr 1802r.) coobimaer, uto rpaykaanH Po0epTcon, n3oGperaresb GaHTaCMAr0pHH...,
mostyuaerT npu cOmmKeHun yrieit ocnenuTeNbHylo uckpy; B 1803 r. B IlerepGypre
BBIXOAUT «M3BecTue 0 ranbBaHO-BOJLTOBCKUX OmbiTax mpodeccopa Qusuku Meauxo-
xuMuuecKoit axagemun Bacusmst TlerpoBay, rjie yrmomuHaworest «Apkuit Gesblii cBer
W I1aMsiy.. :

VromsinyTeie pafoThl Obi MpousBefeHsl 9By B TeueHue ABYX MEPBLIX AECs-
minernii XI1X B. B 1813 1. oH 10eXas Ha KOHTHHEHT, TAe HEmocpeiCTBeHHo obiiancs
¢ Amnepom, 'ymGonbarom, Ieit-Jlioccarom, Kiosbe, Jlannacom n npou3Bofun onbiThi
COBMECTHO C HEKOTOPBIMM M3 HUX. DTa I10€31Ka BXOJAUT B MCTOPHUIO yueHusi 00 djeK-
TpUuecTBe, TJIaBHBIM 00pa3oM, MOTOMY, YTO B HEil B KauecrBe CJAYrd H acCUCTEHTA
Masu yuacrBoBan Muxaun Papajeii. ‘ .

Ill. Ppannysckas anexTpoAMHAMUKA

IKOHOMHKA TpeapeBoouonnoit dpanuun. Bypykyasust nakanyne pesojionun. Pamuo-.
HAJIN3M W BbITeCHEHHE KapreduancTsa. OcoGEHHOCTH TEXHWUUECKOro MEPeBopoTa BO DPaHilfi.
Bausinue peBoIOUMM U HATOJIGOHOBCKUX BOMH, Boewnas Texuuka W OCODEHHOCTH HAYHUHO~
TeXHUYECKOro paseuThsi dpannun. KonuuecTpeHHbI XapaKTep u 1jiest HeNnpephLIBHOCTH BO (pan-
Hy3CKoi  xumun., [eoneansi. YPOBEHb W3MEPUTeNbHON Texuiku, W3MepwTesibHas » TeXHHKa,
KOJIMYECTBeHHLI  aHann3 u  9nexTpocratrka. Padora Kysaona. MartemaTiyecKuii ananis w
raJjibBaHUUECKoe yeKTpuuecTBo. PalGortw Ipcrena, Buo, Capapa, Aparo. PaGorst Ammnepa.

COBepmeHHo MHOI THTI 91eKTPUUECKOM TEXHMKH U yueHus1 06 3JIeKTpuyecTBe
BO3HUK B Ty )Ke amoxy Bo ®pawniu, rie buo, Aparo u Amnep cosaajin upes-
BBIUANHO BayKHbIE 3BEHbS TEKTPHUECKON TEXHUKH (INEKTPOMArHAT) M YUeHusi o6
aJ1eKTpuuecTBe (EKTpoAMHaMuKa). HernocpencTenHbe KOpHH 9TUX PaboT BOCXOMAT

Lremdpn JLaBwu, OHEKOTOPHIX XUMHUECKHX AEHCTBUAX 9JIEKTPUUECTRA, I'TTH, 1933,
2 Tam we, 3
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1. Kynouy. OcHoBa MX — 0CO0EHHOCTH SKOHOMUUYECKOr0 pa3BuTHs PpaHuuu Ha py-
oexe XVIII u XIX BB. 3aech nmepBasi NpoMbIIIIEHHASE PEBOJIOLKMS Npou3olia 0e3
XMMHUUYECKOro aKKOMITaHEMEHTa, CBSI3aHHOr0 ¢ MaclTabaMu TeKCTUIbHONW WHAYCTPUH,
HO 3aTO WUMeJIa TOTPSICAIOMIelt CUIIbI AKKOMITAHEMEHT BEIMKOH PEeBOJIOLIMH 1 HaTloJIeo-
HOBCKHMX BOIH.

KounrunenranpHass EBpona BCTynuia Ha NyTbh NPOMBILIIEHHOTO [1epeBOpoTa
¢ 0OJIBIIMM 3amo3/aHueM 10 cpaBHeHulo ¢ Anrymeid. Ecim B AHrJmy 9TOT 1epeBopoT
[IPOMCXO/IMJI B KJIACCHYECKOH (hopme, TO Ha KOHTHHEHTE U B ocoGenHocTy Bo Ppapuuu

“ero (hopma Gbta upesBbluaiiHO CBoeoGpasHoii. ITpoMbIlIEHHBIH KanuTas, coBepiias

PEBOJIIOLMIO HA KOHTHHEHTe, ONMpaJICsl Ha TeXHUUECKHe A0CTIKeHust Aurmmu. C aTuMu
‘ JOCTY)KEHUSIMU B M3BECTHON CTemeHM CBS3aHA WM BejuKasl (paHIly3CKasi peBOJIOHUS.
Jlaccanb roBopuT, uTO «NEPBEIM CoObITHEM (paHiy3cKoil peBosoLMH Oblia TKauKas
mamuna Apkpaiitay. Ho, 3auMcTBy st U3 AHIIMM HOBble MALIMHBI U TIPUTJIAlAst aHT M-
CKMX MacTepoB, ®PpaHlusl BCTpeTHJAa B ITOM TOCYJapcTBE MOIIHOIO KOHKYpEHTa.
C Japyroit cTopoHel, (paHIy3CK: il NMPOMBIUUIEHHbI KanuTag uUMea NpoTuB cedsi He
TOJIBKO. Bpara 3a KaHaJOM, HO M BHYIUUTEJIbHYIO CUCTeMY (peoambHbIX IEPEIKUTKOB
B CBoeil cTpaHe. Benmkasi peBosiolusi, HamoJieOHOBCKHE BOIHBI, KOHTHHEHTaJbHAs
0J10Kajia — CBbIlIE TPUALATH JIET HENpPEepbIBHOrO ILITYpMa, HANpPAaBJIEHHOTO IMPOTHB
CTaporo Nopsiika ¥ aHCJIMKHCKONH MPOMBIIIIEHHOCTH, — HAJIOKUIA TJIy6oKuil oTmeua-
TOK Ha 9KOHOMHYECKOe pa3BuTie PpaHLUU U BCEro KOHTHHEHTA.

IMepex pesosoumelt Ppanuus obnajgaja TPYNNoil CPaBHUTENbHO KpPYMHBIX
W_TeXHUYECKH Nepe/ioBbIX npefnpusttuil. OfHaKo o6l GoH SKOHOMUYECKON YKU3HU
HAXOJUJICSl B IOJIHOM TMPOTUBOPEUNH C ITON IPyNoil U XapaKTepusopascs KpaiHei
OTCTaJIOCTBIO X03s1iCTBA, 0e3)KajOCTHLIM pa30peHHeM ¥ HEMMOBEPHOH  HuUIeTOH
KpecTbsAHCTBA., K 9ToMy npucoeiuHsnach cusia aHrauicKol KOHKYpPEeHIUH, ¢ KOTOpoii
THIETHO Ooposiach (paHIly3cKasi MPOMBIIIEHHOCTh. DBopbla MpoTHB aHIVIMICKOIH
KOHKypeHIuM Oblla OAHMM M3 OCHOBHBIX TpeGoBaHuil (paHLy3cKol OyprKyasun
HaKaHyHe peBosioud. B Hakase npu BbiOopax B reHepasbHble WwraTel B 1789 r. Ky-
neyecTBo ropoga Tpya nepBbiv nyHkToM TpeOyer: «Eciam, Bompeku BceoOI{MM
TpeboBaHUSAM, Pa3phlB TOProBoro foroBopa ¢ Auriueil GyfeT OTJIOMEH, TO HYYKHO
BO u3be)kaHue ero BpPeIHOro JAeWCTBUS YBEJMYM'b MNOLLIMHBI HA aHrJmMiCKue
TOBapbl. ITOT J0rOBOP HaHeC POKOBOW yaap mnpombiuuieHHocTH Tpya u HeMuHYeMO
BbI3)BET €€ paspyuleHde, €Ciu reHepasbHbie INTAThl HE INPUMYT HEMENJIEHHO
'CaMbIX 9HEPrUYHbIX Mep» 1. IT0 0iHA U3 MEPBBIX (HOPMYJIMPOBOK KJIACCOBBIX MHTEPECOB
(paHLy3CKON NpoMblILIEHHOH OyprKyasuu, Bo uMsi Kotopbix 10—15 nercnycrs Ha-
[OJIE0OH OPraHM30Basl KOHTMHEHTAJIbHYIO G10Kafy npoTuB AHIJIMH, TIOKPLIB EBpony
‘COTHSIMM TAMOXKEH ¥ THICSIYaMH TPYTIOB.

BuyTpn ®panHuny TopMo3oM KanuTaJIHCTUUECKOT0 pa3BuTus Oblia cucrema (eo-
' IaJIbHBIX T1epeXuTKoB. KpecTbsiHeTBO 6b110 00peMeHeHo YMHIIEM — PEHTON B M0JIb3y
CeHb poB, COOPOM C TNPOJAKH 3eMJIM, MOJIEBBIM 0GPOKOM, . «IOABIMHBIMY COOPOM,
1J1aToi 82 MapoMbl, 3a TIPUBO3 HA SAPMAPKU U A@KE «3a MbLIb, MOJHAMAEMYIO CKOTOM
Ha foporax». K 3romy npucoeIuMHsINCH MHOTOYHCIIEHHbIE ¥ YHHU3UTEeJIbHbIE NOBHH-
HOCTH, KOCBEHHBIE HayoTH (0COOGEHHO Ha CO0JIb) M HanboJsiee HeHaBUCTHOE U3 (eojasib-
HBIX MpaB — MpPaBo OXOTHl. ITa IKCIJIOATALMS. B MOJb3Y NAPa3UTUUYECKOW apucto-
KpaThy ¥ L[ePKBH €CTECTBEHHO yMeHblIMIA 0a3y KanMTaTMCTHUECKON/ dKCII0ATALH.

CepbesHbIM NPENSATCTBUEM )i Kanutaiu3ma Obiia (eofasibHasi pasapo0/ieHHOCTh
®pannuu, CtpaHa COCTOAIA U3 MHOYKECTBA TEPPUTOPUIA € CAMOCTOATEILHBIMU CY 1bSIMU,
C CaMOCTOSATENIbHBIMU CHCTEMAMH MEP M C KOJOCCAJILHBIM KOJHMYECTBOM CaMoCTOS-
TeJIbHBIX MECTHBIX C0OpOB M TMOUIMH. :

CBoeoOpasHoe coueraHue BBICOKOI0 TEXHUYECKOrO0 YPOBHS MpPOMBILLIEHHON Oa3bl
¢ HUUYTO)KHBIM KOJIMYECTBEHHBIM MacuitaGoM ee W BpayieOHbIM OKpY)KeHHEM CKasa-
nock Ha rpaHd XVIII u XIX BB. Ha pasBuTHU X035HCTBa, TeXHUKU W HayKu. Pac-
KaneHHast artmocepa KiaccoBoit GopbObl, Besuaiiiiee HANPsDIKEHHE KJIACCOBBIX CHII,
IHpOTa U pasmax PeBOJIOI[AM,—BeCh 9TOT BBICOKAI moTeHuuas 6ypiyasioro HacTy-

1 Cahiers de doléances du baillace de Troyes, publiés par I. I. Vernier, 1909, p. 66.
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TUIEHNST, KOTOPBI Halues CBOe BhIClee BhIpaYKeHHEe B SIKOOMHCKON JuKTAType, ompe-
JIeJINJT XapaKTep TPefpeBOJIIIUOHHOT0 MUPOBO33peHus Oypykyasuu. Ee TeopeTrku
CTPEMUJIUCH MEPeCMOTPETh M TepejiesiaTh BCIO CyMMY UeJOBEUECKUX SHAHMM, M 9HLM-

woneauss uapo Oblla B 9TOM CMbICJE nNpepuecTBeHHuieil «[leknapauun npas

YyeJioBeKa W TpaXKAaHUHAY. ,
Kputepuem Ui atoro mepecmorpa Obln pasym. «Benukue Jioju, npocBeTHBIINE
«ppaHiy3cKue ToJIOBBI Uit MpulimKa meidcst peBosonuu, caMu Obutn KpalHuMu
peBosooHepaMu. HuKakuxX BHEUIHMX aBTOPUTETOB OHM He mpudHaBasiu. Penurus,
B3MJIAABL HA TIPUPOJY, OOILECTBO, FOCYAapCTBO — BCE MO/ABEpPrasnoch ux GecrnouaaHon
HPUTHKE, BCE MPU3BIBAJIOCH TPEJ CYAUl 1ie pasyMma v 0Cy»31aoch Ha MCUE3HOBEHHUE,
€CJI He MOTIJIO JloKasaTh cBoeil padymuoctuy.t. Meraguauka XVII B. He BblIEpIKasa
9TOro ucneiTaHus. K 3ToMy BpeMeHu oHa 1oTepsiia CBETCKOE, €CTECTBEHHO-HAyuHOe
copepkanue. IMofiokuTenbHble HAYKH OTAeIMANCh 0T Metadusuin. <M 1) KaK pas
B TO BpeMs, KLI/la peasibHble CYL{HOCTY M 3eMHbIe BELIM Ha4a/v cocpe/loToYdBaTs Ha
cebe Becb MHrepec. Bce Gorarcreo MeTaQU3nKH OrpaHUUYMIOCH TeMEpPb TOJBKO
MUPOM uei U OGnKeCcTBEHHBIMM mpeaMeramu, Merapusuxa cTana mjocKkoi» 2.
«Ppauiysckass Gyp)Kkyasust crpousia  MaHydaxTypsl, roroBusach K 6opbbe npoTHB
a0CoMOTH3MA, NPOTUB LEPKBH, NPoTUB AHrINU. «Ee aHTUTE0JO0rHUecKoi, aHTUMeTa~
<pu31UECKOI, MaTepUaIMCTUUECKOl NpaKTUKe J0JDKHA Oblia COOTBETCTBOBATH AHTH-
‘TeoJIOTHUecKas, -aHTuUMeTau3nuecKast, MaTepuaJucTiuecKasi Teopus» .

Taxoit Teopueit 0bu1 PpaHuysckuit marepuamusam XVIII B. «Dpaniysckoe mnpo-
«pemenne XVIII crosie rust, u B ocobeHHoCcTH (paHy3CcK i MaTepuain3m npeicTaBiisier
00010 He TOJIbKO 60pbOY NMPOTUB CYLIECTBYIOLUX MOAFUUECKUX Y U €IKIE Uil peTUTUI
#1 TEOJIOTHHU, HO TAK)KE OTKPHITYIO SICHO BHIpaYKeHHY10 00pb0y npoTuB MeTadusukuy X V11
CTOJIETHS] W' TIPOTHB BCsIKON Meradusiiy BouOule — rporuB Meradusuku Jlexapra,
Mans6pania, CouHo3bl u JleitGuuua» 4 1o He 3HAUMT, uTO (PpaHLy3CKUd MaTepu-
AJIM3M LeJIMKOM oTKasasicst oT B3rjsiioB [Jexapra. Hanporus, or [lexapra moLiio
OJIHO U3 HanpaBJieHuit PpaHIly3CKOro MaTepuain3ma, UMEHHO MeXaHWueCKuii MaTepua-
JIU3M, KOTOPBIif «lepexoauT Bo (paHLy3Cioe ecTecTBO3HAHMEY. «MeXaHUUYECKHU
dppa-nysckuit MaTepuanu3m,—roBopuT Mapke, — npuMKHy 1 K pusuke Ilexapra
B IPOTUBOMOJIOXKHOCTb ero Meradusnke» 5, OQHAKO 9TO 3HAUNTEILHO U3MEHUJIO KapTe-
BUAHCKYI0 KapTUHY MUPA U, B YaCTHOCTH, TIPEJCTABJIEHNUs O NIPUPOJE IJIEKTPUUECTBA.

Mer Bujenu, 4To TexnuyecKkas 6aza OypicyasHoit dpanuuy 3aKiiovanach B 3auM-
‘CTBOBAHHBIX U3 AHIJIHM MEXaHU3MaX, NPECTABJISBIIMX CO0OI0 IPUIIOIKEHHE MeXaHU-
4ecKuX 3HaHuil npeapiyuiero Bexa. CoOTBETCTBEHHO M eCTECTBO3HAHWME HE JaBajio
JIOCTATOUHO Martepuasa IS uied PasBUTHS U B 0CODEHHOCTH JUISI MOHMMAHUSA Kaue-
CTBEHHBIX TEPeX0o0B OAHON (opMbl ABwKeHUs B JApyryio. [Tosromy MaTepraninsm
XVIII B. 0bl1 Mexannueckum. Metadusnueckasi OrpaHUYeHHOCTb €ro I0JIYuny MoA-
JIepKKy Taroxe u3 AHrjmu, B yuenun Jlokka. Onupasick Ha Hero, (paHIly3CKui
MartepuanusM M (PpaHLy3CKoe ecTeCTBO3HAHME TMEPEHECTN LEeHTP THKECTH Hay4uHOro
#CCIIElOBAHNST U3 TOr0 Kpyra BONPOCOB, KOTOpbIMM 3aHumaicst [lexapt, B 00/1acTh
CHCTEeMATU3ALMK (OLLYLIEHHIt» U KOJMYECTBEHHOro aWanusa siBjenuit. Tlpu arom
KapTMHA MUpa, 3aloJIHEHHOro Martepuelt, HapucoBaHHas J[lexapTom, Bce = OoJjibiue
«CMEHSIETCST HE TOJIbKO HbIOTOHMAHCKONH KapTUHOM MyCTOro MpocTpaHCTBa ¢ AeHCTBYIO-
MM Ha PACCTOSIHMM MaccaMmu,”Ho M BooOwEe uncTo (opMaabHOM, OTBJICUEHHO
MaTeMaTHUeCKoH TPaKTOBKOM (M3MUECKUX TPOIIECCOB.

TakoBo cojepykanue ujiei, CIOKUBIIMXCSI TMeEpe] pPeBosIoLMed U OKa3aBIIMX
BIIMAHKE HA PasBUTHE TEOPUH dJieKTpuuecTBa. BiusiHue aTux mieil Obi0 HACTOJBLKO
3HAUNTEJIbHBIM, YTO TMO3BOJISIET rOBOPUTh 00 0coGoM JTare B MCTOPUM PAaSBUTHUsL yue-
#iusl 00 anexTpuvecre. Eciu Brepsoit nonosure XVIII crosietusi B 9Toi obnacti

1Mapkecu dHrenanc, Cou., 1. XIV,.ctp. 17,

® Mapkc u dureinnce, Cou. . III, crp. 155—156,
8 Tam e, ¢Tp, 153y

4 Tam e, crp. 15—17.

5 Tam e, crp. 154,

N
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Ge2pasie/ibHO TOCMO/ICTBOBAIN KapTe3uaHCKue NpeicTaBiIeHNsi, To BO BTopoii moaoBuHe
BeKa 9TU NpEJCTaBJEHUsT MOCTENEeHHO CMEHSIOTCs HoBbIMu. Pabotbl Helorona npo-
HUKAlOT Ha KoHTuHeHT. Crapble Kapre3uanubl (bBepuysmu, diinep, KaBanbepu, Kac-
cuHu, MepaH u p.) CONPOTUBIIAIOTCS, HO yCTYNAIOT OJHY 103UIUI0 3a Apyroii. B ¢u-
auie XVIII cronetus K KoHIy BeKa nobexiaer uies aaabHofeicraus. s anexrpu-
YyecTBAa U MarHeTH3Ma 9TO O03HAuaer, uto K crapoil Meradusuke crelupuuecKux »uj-
Kocreil npubasnsiercst HoBas Merauauxa. YKuAKOCTSM NpunuckiBae €9 CrnocoGHOCTE:
JieiicTBOBaTL Ha pacctosHuu. Bripouem, 3To y)Ke He Te XXMAKOCTH, KOTopble (urypu-
poBanu B Teopusax [Hexapra u Iitnepa. IlobeauBumii popManbHO-MeTagu3nuecKuit
METOJ 1IeJIMKOM CBeJl UX POJib K YKa3aHHON CrnoCoOHOCTH.

Hosblif B3risi 0bU1 Bee )Ke MeTadu3nueckoit popMoiimoCTyNMaTEeNbHOT ¢
JABU K€ HHU S NpeicTaBiIeHnil 00 2JIeKTPUUeCTBe U 3JIeKTPUUECKON TexHuKe. [lab-
HojelcTBrE ObUIO crenupuuecKum nm_[ OM HbIOTOHHAHCKOW MeTa(u3uK, TOYHO
TaK >Ke B NpeAcTaBieHun 00 31eKTpUUeCKMX M MATHUTHBIX YKUAKOCTSAX SIBHO BUIH&
KapreanaHckass Meradusuka. Ho korga ydvenuwe 00 3/1eKTpUueCTBE M MarHeTH3Me
Nepelsio 0T TeOPHH HKUAKOCTeH K JanbHOAEHCTBUIO, BepHee, KOI/la TEOPUs YUAKOCTEMR
Obl1a ¥3MeHeHAa W JIOTOJIHEHA NPUHLMIOM JajbHOAGHCTBHSI, TO B OCHOBE JIEXKaJG
pacuiipeHue Ha0OmoAeHnit 1 npuobpeTeHre HOBLIX 3HAHMU.

OT HaGMOACHNS *CKPbI LIEHTP TSHIKECTH NMepeMecTuIICs K U3y YeHuI0 3eKTPUUECKOr e
U MarHUTHOrO TOJIsi, MPUUYeM K KOJIMUECTBEHHOMY M3yueHuio ero. HemocpeacTBeHubie
APUUMHLL 3TOTO JIOKAT y)Ke He B o0lieM XapaKTepe TeXHHYeCKOro M O0LIeCTBEHHOT o
pa3BUTHS, a B HEKOTOPBIX CIRLM(UUECKUX OTPACsIX XO03siCTBa.

[Tocne Toro kaxk «moGe/g TPETbEro COCJOBUA...» CBeJaCh K 3aBOEBAHMIO I10-
JIMTHYECKOM BJIACTH COLMAJIBHO-MPUBUISIHPOBAHHON UYACTbIO ero — uMyleil 0yp-
)Kyasueiin, HAUMHAETCS MEPUOJ, HaNoIEOHOBCKUX BOWH 1 KOHTHHEHTAJIbHOW OJIOKA/bI..
B aror nepuoj U BCie[ 32 HUM MallMHHAS MHAYCTPUS PAClpOCTPAHSAETCS HAa KOHTH-
Henre. OnHOBpeMeHHO MoJ KpbutoM Harmoseona cnenupuyecKumy myTsIMP Pa3BUBAETCs?
HayyHasi 0a3a NPOMBILTIEHHON TeXHUKH.

Mel Buzei, uto BO3HUKHOBEHHE 3JIEKTPOXUMUM ObLIO HENOCPEACTBEHHO BhHISBAHO:
XUMHUYECKOI TeXHOJIOTHel, CBA3aHHON ¢ MACCOBBIM XapaKTepoM MAlIMHHON TeKCTUJIb-
HOt uHAaycTpiy B Auriuu. Bo ®@paHiuy XuMusi pasBuBasiach B WHOM HamNpaBJIeHHUN.
B ropst KoHTuHeHTANLHOW GIOKAABI MAAW, YTO XUMHS TPHUHECET O0CBOOOKAEHHE OT
HEeobXoauMoCcT BBO3a KOJIOHWATBLHBIX ToBapoB. B 1810 r. MUHMCTDP BHYTpeHHUX Jen
Mownranuge, foxnaj.iBag Hanosieony o 0eicTBUSIX, CBS3aHHBIX C HELOCTATKOM KO-
JIOHUANbHLIX TOBAPOB, BHIPAKAET HAJEKLY, UTO «YCHEXH XUMUMU» CO3JaLyT 3aMeHsH0-
HHe NpoAyKTh, ITH HAAKAbl He onpasjanuch. KonruHenranbHas baoKaja epa-
JIach HE TeXHMUYECKUMH AOCTIKEHMSAMH (QpaHIlySCKoi MPOMbILLIEHHOCTH, & HEelpepbiB+
HBIMH- BoliHamyu. XuMus Npexje BCero 3aHUMallaCh M3rOTOBJIEHUEM B3PbIBYATHIX
Betects. Hy)xHo noauepkHyTh ciepyiomiee: (paHuyscKass XuMusi 3aHUMalach He
XUMUYECKUMK TPEBPALEHUSIMU, KaK B AHIIMN, a JOCTIDKeHreM Pu3dayeckuX sQdexTos,
U3MEHEHUsIMH TeMIepartypbl, YIPYrocTd U TOMY MOAOOHBIMM SIBJIEHUSIMM, MMEBIIMMI
BOEHHOE 3Hauenue, Ho 3TH npolecchl OTHOCATCS K «nobouHoil (opme ABHUIKEHHs
B XMMUU, OHU UM 10T H €N p € p bl BH Bl I XapaKTep U UHCTPYMEHTOM IS UX U3y~
YEHHUST CIYIKUT MaTeMaTUuecKuil KOJIMUYeCTBEeHHh JIi3 u,’?, negﬁym ouepe/ib,
aHanu3 6ecKoHeuHo MasbiX. Orcioa MaTem;g%ga:zpaléTep daniyscKoii Xumui,
MaremaTura urpana BayKHyl0 posib B paborax, Q’paﬂuyécr'c'nx XMMMIKOB Hayajla BeKa,
U Marematuky Obinv ux OGupKaimmuMu coTpyAHMKamu. XapakTepHasi W JKe CUM-
BOJIMYECKAsi KapTuHa — 9T0 COpoKaseTHss JApyx»0a Beprone u MomwiKa u ux coB-
MECTHOE yuacTue B HaroJieOHOBCKHUX noxopax. Hanoneon nopyuun Beprone opranu-
3alMI0 HAYUHOM YacTH EruneTcKoil aKCrmefAuLu. SHAMEHUTBIH XUMUK BBIMOJIHUI 3T0-
TOpyueHHe COBMECTHO C He MeHee 3HAMEHMTHIM MAaTeMAaTHKOM, NpuueM MX paboThE
¥ MMeHa BO BpeMmsl 9KCreauuu- GbUIM TaK TECHO CBSI3aHbI, YTO COJIAATHI CHIOPUIIA: KTO
M3 JIByX siBisiercsl «yueHbiM Momk-Beproser,
~ Ecmu ¢ppanitysckas Xumus 6bUia B BBICOKOH CTeNmeHn NMPOHUKHYTA MaTeMaTHKOE
M OMUpanach Ha H3MEPUTENbHYIO TEXHUKY, TO elle (0Jiblne 3T0 OTHOCUTCS K Feo/(e3nH .
3nech CBA3b ¢ BOGHHOW mpaKTUKoil He Tpebyer nosichenuit, Ha pyb6exe XVIIE
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#u XIX BB.reosesust corpajia KojioCCaJbHYIO poJb B TeX-
HUUECKOM M HayudoM pasButuu. Eue o peBosouuu
reojesuueckue u Tornorpaguueckue p 60161 (nocoCcTBO-
Ba/iu o0beauHeHHo rocyjpapctBa M _Oblid 00BEeKTUBHO
HalpaBjieHsl NPOTHB NP OBUHHU U ANbLHO- (e O-
AanbHo# 3aMKHyTocTHu. IIhTom 3TH padorsl
cranu opyauem Boiinpl, C xonua XVIII B. psp xpyn-
Helimx u3obpereHuit ¥ OTKPBITUA NPUHALJAEKUT  Odu-
uepam (paHUy3cKoil apMUu W MPEXKIE BCEro BOEHHLIM
Tonorpajam. PasButue B 9T0# obsacTuH 3aBuceyio OT
COBepIle! CTBOBAHUSI M3MEPUTEILHBIX TIPUOOPOB,

B o0nactu anexrpuuecrBa KoHeit XVIII B, ormeuen
pacripocTpaHeHHeM U3MepUTebHBIX MPrOOPOB, OCHOBAH-
HBIX Ha 3JEKTPUUYECKOM TPUTSHKEHUU H OTTANKUB HUH,
U NpUMeHeHHeM MaTeMaTHYeCKUX METOMOB [Jisi aHayusa
INIEKTPUYECKUX SIBIIEHUM.

B 80-x romax XVIII B. Ilapns Oriocren Kynon AHAPS MAPW AMIIEP

B Haubosiee sipkoit Gopme m Haubosee NMOJHO TIPUMEHUTT 1775 —1836
K 9JIEKTPUYECTBY W MarHeTU3My METO/bl TOUHOI'0 M3Me-
PEHMS ¥ MaTeMaTHuecKoro aHanu3da. KyscH Obul apmeiickum ofuiepom, saTeM CTam
MH)KEHEPOM 10 KPEroCTHBIM M TMAPOTEXHUUECKHM Coopyrkennsiv. OH paboraj, rias-
HBIM 00pasom, B o6siacTi TOUHBIX u3MmepeHuit. KysioH usydan Kpyuyexue, CHauana
IWETKOBbIX HUTEN W BOJIOC, 3aT€M TOHKUX META/JIMYECKUX TPOBOJIOK #-B 1784 r.
any6/mMKoBasl onmucaHne CBOMX NPUOGOPOB M ONLITOB 1.

3HaMeHUThie K PYTH N b H B € BeCbl KyjloHa cOCTOANM M3 JUIMHHON wes-
KOBOM HUTH M MOJABEIIEHHON Ha Hell JIerKoil TOPU3OHTANLHON CTPEJIKKH € MaJIeHbKUM.
HA9/1eKTPU30BAHHBIM APUIKOM HA OJHOM KOHIE i MPOTHBOBECOM HA APYroM. BepxHuii
KOHEIl HUTY MPUKPENJISICS K BUHTY ¥ MOT 3aKpyuuBaThesi B pasuble cropousl. Koraa
K Ha9/1eKTPU30BAHHOMY WAPUKY KPYTH/IbHBIX BECOB MOAHOCH/IM APYTOi 3apshHKeHHBbIE
WAaPUK, CTPENIKA U3MEHsIA CBoe nosoyKenne. UToOB BepHyTh ee 00paTHO, HAA0 GBUIO
3aKPYTUTh HUTh HA onpefeneHHbld yroi. Takum o0pasom cujia B3aMHOr0 OTTAJIKH-
BaHUST MM TPUTSDKEHUA IMAPUKOB ypPaBHOBEWMBANACh ¥ M3MEpsIach CUioi Kpy-
YEHWUS HUTH, MPONOPUMOHANBHON yray Kpyuenusi. Taxue Bechl 00s1alany UpesBbi-
YaifHo G0JbILO UyBCTBUTEILHOCTLIO. B 0HOM U3 CBOMX MeMyapoB, NpPEeACTaBJIEHHBIX
Dpanuyscroii akagemun B 1785 r.l, KyJion yTBep>Kaas, uTo KakKAbli rpajyc yria

KpPy4€eHus COOTBCTCTByGTCHIfC BT5_40—0—00 2, WU CTpEeJKa, HOH.BEIH%&H Ha meaKosom®

BoJiokHe B 10 cm JiuHO#M, moBOpaunBaercs Ha 45°, Korja HasJIeKTPU30BaHHOE TeJo
10HOCAT K Hell Ha paccrosinuu B 1 m. [lonb3ysick atumu Becamu, KynoH usmepun
CHJIY B3aUMHOTO OTTAJKUBAHUA W MPUTSDKEHWsI 3apsiia ¥ TpuAan npasuiy A0-Ps
KOJTMYECTBEHHYIO  ofipefiesieHHocTh. ~OKasasn Cb, UTO OTTaJKMBaHWE OJHOMMEHHLIX
3apsIIOB U NPUTSDKEHHE PasHOMMEHHBIX NPONOPLUUOHATLHO MPOU3BEAEHNI0 KOJIHYECTB:
3NEKTpUUeCTBa ¥ 00paTHO MPONOPUNOHATILHO KBapaTy PACCTOSHUSI MEXCLY TelaMu.
C 9TUM 3aKOHOM MaTeMaTuKa BXOAMT B YyueHue 00 9siexTt; nuecTe. IlepBbiM.
pesyabTaTom Oblia Teopusi noredumana. Jlannac, [yaccon, I'pun n Tayce npu-
Aanu el nouTd CoBpeMeHHYI0 (popmy. UrTo e Kacaercs 3JeKTPOCTATHUECKUX MpU-
GopoB M BNEKTPOCTATMUECKONW TEXHUKH, TO IJIaBHBIA = (apBaTep OTKPLITHI wuaeT
MuMo Hee. TanbBannueckasi TeXHHMKa OKasajach Toil JKCNepUMEHTaNIbHON Gasoi,
onupasich Ha KOTOPYI0 MaTeMaTHUeCKuil aHaiM3 TOAHAN yueHue 00 d/ieKTpuuecTBe
Ha H ByI0 CTyneHb., Peub uper o6 ombitax ¥ Teopuu Amnepa. :
. B paGorax Amnepa oTpasunoch Bce cBoeoOpasne Xo3siCTBEHHOTr0, MOJUTHIECKOTo
M HayuHoro passuTHa Dpaunuum sroro mepuoaa. HonuuecTBeHHO-MaTeMaTH4eCKuii
XapaKTep HayKM ¥ TEXHUKM SM0XM KOHTHHEHTAJIbHOW G/0Ka/ibl, TpaAuLMK, SaBellaH-

1 Recherches th oriques et exp‘rimentales sur la forme de torsion et sur I’Clasticité dss
fils de metal etc., construction de differentes balances de torsion pour mesurer les petits degreeé:

de force, «Per. Mem.», 1784,
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HbI€ QHLMKJIOMEANCTAMH, TIPUHIUI AAJIbHOJeNHCTBHs1,—BCe
9T0 HAJIOYKUJI0 CBO¥ ryIyGOKMil 0THEYaTOK Ha TBOPYECTBO
Awmnepa. BmecTe ¢ Tem Teopusi AMrepa 1uMesia COBEPLIEHHO
SICHBIE M@K/ VHAPOAHbIE KOpHU. Me)X1yHapOoAHbIM XapaKy
TepoM obyafaid TeXHUUYeCKu e KO P HHU ONbITOB
Amn;pa. 3nech, KaK u B padorax J{aBu, B OCHOBe JieyKaso
OTKPBITHE TanbBaHUUECKOro 3exTpuuectBa. Ho peit-
CTBME 93TOr0 OTKPHITUS Ha KOHTHHEHTE ObLIO HECKOJIBKO
UHBIM, yeM B AHrjuu. 37ech rajbBaHUYECKOE 3JIEKTPH-
YecTBO CTaJio 0a30i /sl ONLITOB HAl MeéXaHMU Y e-
_CKum JeiicrBuem ToKa. Ilpu 3TOM ujesi eAUHCTBA
| pa3JInuHbIX BU/0B 3Hepruu Oblna MojiCKa3aHa Kiaccuye-
- CKoit upeanuctuueckoil duocodueii. ITox BausHUEM Ha-
typdunocopun IlejumHra patckuit (usuK IpCTed ¢
, 1807 r. Hayan MCKaThb 9KCIepUMEHTaJIbHbIE JloKa3aTellb-
9PCTEN CTBA eIMHCTBA 9JIEKTPUUECTBA U MarHernsma. B 1820 r.
{777 Cigo] OH OTKPBUI, 4TO MarHMTHasi CTpeKa BO/IM3KM MIPOBOJA,
- 110 KOTOPOMY WUJET TOK, MOBOpauuBaercs.

OrkpeiTie dpcrefa IOMYUMSIO 0COOeHHOE pas3BuTHe Ha (PpaHIy3CKoit mouBe.
TlpuyuHa 3aKITI0YAeTCsl B BBICOKOM YPOBHE M3MEPUTESbHOM TEXHUKM U MaTeMaruye-
cKoro anamu3a. [ManbHeitmasi o0pafoTka OTKpHITHS IJpcrefa Obuia Npou3BeleHa
TUIESi0N HAMONEOHOBCKUX O(HMIIepOB, reole3ucToB, Gu3nKoB u MaTeMaTuKoB. K aToi
muesge npuHaanexan Buo. CoBmectHo ¢ CaBapoM OH yCTAaHOBMJI KOJIMYECTBEHHbIE
COOTHOLIEHUSI B SIBJIEHHU Ipcrea. ‘

I'pomajHoe 3HaueHue Ui JaJIbHEHIIEro pa3BUTHs 3JIEKTPOMArHeTH3Ma HMesn
paborbl Jomunuka ®pancya Aparo. Buorpapua Aparo upesBbluaifiHo XapaKTepHa
AJIS1 TIOKOJIEHHST, KOTOPO€e Ha IOYBe, MOJTOTOBJIEHHOI BeJIMKOH peBOJIIOLN i, CTPOUIIO
TIOJINTHYECKO€ TOCIIOACTBO OYpI)Kyasuu 1 CO3/iaBajio TEXHHUECKy0 Dasy OyprkyasHOro
nopsiika. Aparo poauscsi B 1786 r. uc 1805 r. npuHsia yyactue B rpaH/H03HOM Tpea-
TIPUSAITUN — U3MEpPEeHUH MepuAuaHa, KOTOpoe 3aHUMajio OJHO M3 LEHTPAJIbHBIX MECT
BO BCeil HayuHo-TexHuuecKoil paGore anoxu. CoBmectHo ¢ Buo Aparo usmepsin me-
puanan Mexiy Bapcemonoit u ocrpoom omenrtepa u Obln Ha ocTpoBe Maiiopke,
Korzaa Ucnanus Boccrana npotuB Hanoneona. Ou Obln apectoBaH, Geycasl U3 KperocTy,
ronan B neH, 011 0cBOO0K/IEH, oTepreN KopadeKpyuenue, nonan B Amiup B pad-
CTBO M, HAKOHEL], MOJIyUnB CBOGOAY, €Ba YAPas OT aHriuiickoro ¢pperara. Haroneon
HasHauus Aparo gpodeccopom IlomurexHUUECKONH MWKOJBI — HAYYHO-TEXHUYECKOTO
uentpa Oyprkyasnon dpaniuu. Aparo Obl1 HCTOPUKOM HAYKH U TEXHUKU (MCTOPUA
(pU3NKN, acTPOHOMUM MU FEOMETPUM, MCTOPUS MapOBOM MalIMHBI), aCTPOHOMOM, Ie€O-
rpaoM, METeoposoroM, XUMUKOM, (u3MKOM (31EKTPUUECTBO, MarHeTusMm, ONTHKA)
M TIOJIUTHYECKUM JiesTeseM. B KauecTBe mocieinero oH Bo Bpemsi pesosuouyy 1848 r.
CTaJl BOGHHBIM M MOPCKUM MUHHCTPOM BpEMEHHOT0 TpPaBUTENLCTBA, NPUUYEM aKTUBHO
Boposicst npoTus nposierapckux BocctaHuit. PaGorasi B 06acTn MarHetu3ma M 9JIeK-
TpUYECTBA, Aparo oOHAPY)KWJI, UTO KyCKH )Keje3a, MoMelleHHble BOJM3U TOKa, Ha-
MarunuuBaioresa. OH e Hauas NpuUAaBaTh NPOBOJHUKY AU HAMArHUUMBAHUS HKEIE3a
dopmy conenonja. Bce aro umesno peuiawoiiee sHayeHue JUIsl Co3JaHUsl  TEXHUUECKH
TPUMEHUMBIX 3 JIEKTPOMArHUTO B. !

~ Auapo Mapu Amnep NpUHAATIEKaT K TOMY JKe [0K0JIeHulo, uTo 1 Aparo (poanica
B 1775 r.), u K TOMy JKe HAayuHO-TEXHHUYECKOMY LEHTPY. C 1805 r. oH ObIN
Jupexropom TMonurexuuueckoi mKoel. B Monofoctu 0oJibllioe BiusiHiHE Ha Amniepa
1pou3BesIM CounHenus Pycco u mpountaHHash UM Ll JIMKOM SHIMK/IONEAU Hunapo u
W Anambepa. Amnep GbUl BBLIAIOLMMCA MEXaHUKOM M - MartemaTukoM. B cBonx
paloTax OO TEOPUM dJIEKTpUuecTBa ! ¥ MarHeTusMa? oH moAHsyUl 3Ty TEOpUI0 Ha
HOBYIO CTYIIEHb.

1 La théorie des phenomenes électrodinamiques, Ilapmi 1826.
? Recuril dobservations électrodinamiques, [IMapwic 1822,

{
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Ecni 3pcren oTKpeUI, UTO 31eKTpryecKuit TOK AelicTByer Ha momioc, To AMmnep
o0Hapy» w1 ofparHoe SIBJIEHHE — JleiiCTBUE MArHUTHOTO MOJIOCA HA AJIEKTPUYECKU I
TOK. ['MOKuii npoBoHKK, 110 KOTOPOMY MPOXOMUI TOK, OTKJIOHSICSI B CTOPOHY BOJIH3M
MArHHTHOIO noiioca. AMIIEp OTKPBLT TalOKe, YTo ABA MPOBOJHMKA, 1O KOTOPHIM HJET
TOK, REUCTBYIOT APYT Ha Jpyra. Psj onbIToB mo3Bosiui AMIEpY BBIYMCIUTH CHITY,
€ KOTOpOX MarHHUTHBIA 1om0C JeiicTByer Ha ToK, OHa 0Ka3anach NPONOPLUUOHANBLHOM
Cijie ToKa, MarHUTHOM Cuiie, JUIMHE NPOBOJAHMKA M, HAKOHEL, CUHYCY yrja Meiy
HanpaBJCHUEM MarHUTHOW CuJIBl M HampaBJIeHHeM ToKa. JTa Cujla paBHA M NPOTUBO-
T10JI0KHA CuIle, BblUMCIIeHHOW Buo u CaBapoM. :

PykoBoasimeit Merogonornueckoit upeeit BJIEKTPOMHAMUKKH AMmiepa, KaK w
BCEro (DpaHily3CKOro ecTeCTBO3HAHMSI Hauana BeKa, SIBJISETCS HenmpephiBHOCTL (-
3HUECKNX sIBJIEHNH. AMIeEp MoJb30BaiCsl TIPeACTABICHUEM 00 9J1EMEHTAPHOM 3aMKHY-
TOM TPOBO/IHMKE, B MpejesiaXx KOTOPOro MarHUTHAST CuJia HeM3MeHHa. DJieMeHTapHbIH
_BHTOK 9KBMBAJICHTEH MaTCHUTHOMY JIMCTKY, OFPAHMYEHHOMY TAaKUM J<€ KOHTYPOM,
IKBUBAJIEHTEH YIO [EHCTBUI0 HA MArHUTHBIA MOJIIOC M 10 AEHCTBUIO MOJIOCA HA HEro.
PaccmaTpupas moGoit 3aMKHYTHIE NPOBOAHMK KaK CyMMY 3J1eMEHTAPHBIX KOHTYpPOB,
Amnep AOKa3aJl SKBUBAJIEHTHOCTb €ro MarHUTHON moBepxXHoCTH. [lns oGbsicHeHust
YKa3aHHOM ODKBHBAJIEHTHOCTH OH BBLIABUHYJI TEOPHI0, CBOASILYI0 BCe MarHUTHbIE
ABJIEHUS K 3JIeKTpuuecKuM. CornacHo 3Toi Teopuu BCSKHUN MarHUT COCTOUT U3 3aM-
KHYTBIX TOKOB MOJIEKYJISIDHBIX pasmepoB. B Kycke jkene3a 9T TOKHM 110BOpauMBalOT-

€51 B OJIHY CTOPOHY II0J BJIMSIHUEM BHEIIHEro Marbmura, M TaKum 06pa30M JKeJie3o
HaMarHu4yuBaeTcCs. :

N

\

IV. Pesomonus, npouseesennast napom, u pa6orst Papanes

¢y TloGenpl ecrecTBO3HAHUA M MeTaQu3uuecKoe MupoBo33penue. [lapoBasi TEXHMKA U MAEsT -
&uucma (dopm newkenusi. IlapoBasi n aneKTpuueckasi TexHuka. Wnes eguucTBa W 9KBHBA-
JIEHTHOCTH  ()OPM IHEPrUd B MPUMEHEHUM K 9ieKTpuuecTBy. dapaneil U 3aKOH COXpaHEHWUSsI
ouepruy, @Papaneit u I'eresib 00 9neKTpUYECTBE KaK (opMe ABMIIKEHHsI. 3aKOHBI IMEKTPOJIHSA.
OTKpbITHE  DJIEKTPOMATHATHON WHAYKLMHK, DHrembe 00 MHAYLMPOBAHHOM 3JIEKTPHYECTBE KaK
CHHTE3€ 9IJIEKTPOCTATHUKH W TOKa. llpencrasnennst dapamesi 0 peanbHOCTH CUJIOBBIX JIMHWUMA.

Bopbba npoTHB NPHHUMNA [AJbHOAEHCTBHA. WICTOKN OJIEKTPOHHOW TEOPUHM H TEOPUH MOJA
B pabdorax dapajest U CBsI3b MEXNY HUMH,

Cnme3 (paHILy3CKOI STIEKTPOAMHAMUKI U AHTTMIHCKOM  BNEKTPOXUMUE Heus-
Oe)XKHO  COMPOBOXKAAICA OTXO0M  OT MeTaduanueckux Qeruureit fanbHOAeHCT-
BUSA U 3eRTpuuecKux xuarocreit. Hy)xHo 0blio 04eHbIaneKo 0TOUTH 0T (popMasbHe-
MaTeMaTHYecKod KOHLeNMuu, 4To0bl YBHAETh MPOLECCh, 00beANHSIOnNE pasuuHble
pansl QaxroB. Iro caenan Papaneit. [MoaToMy ero paboThl SIBASIOTCS COCTABHOM
YacTLI0 TOM ~aHTUMeTa(M3MuecKoil CTpyu, KoTopasi npobuBana cebe jopory
8 ecrectBo3nanuy eme ¢ XVIII B. IMepsolit ynap metadusuke Obll HAHECeH TUIOTE30H
Hanra, HapucoBaBliell BO3HHKHOBEHHE COJIHEUHON CHCTeMbl W3 MEPBUYHOW TyMaH-
Hocru. «IlepBas Opeilb B 9TOM OKaMeHeJIOM MHPOBO33peHun Oblia npobuTa He ecTe-
CTBOMCIIBITATENIEM, a (putocodomy 1, u NpoLLI0 CTOJIETHE, TOKA eCTeCTBO3HAHME ClIeK-
TpasbHBIM aHAJIM30M [OATBEPAUIIO MBIC/L 0 €AMHCTBE U M3MeHUMBoCTH Mupd. Teopus
Jlaitenst moKa3ana pasBUTHE 3€MHOM MOBEPXHOCTH, MOJIOKUB HAYaJI0 MOAJIMHHO Hayy-
Hoit reosiorun. B 40-X rogax aHtumeradu3nveckasi KOHIEMMsS A0CTUTAeT PeLIUTeIbHO=
roycnexa, rak Kak Maiiep, [DKoynb u I'poBe npuxoJsr K 3aKOHY COXPAHEHUST IHEPTUH.
«bnaronapsa aromy pasjivuHble (U3nUECKHE CHIIBI — 3TH, TAK CKa3aTb, HEM3MEHHbIE
«BAABD> PUSUKK — TIPEBPATU/ICH B Pa3/InyHO AuepeHUnpPoBAHHbIE U Tepexoasiiue
1o ornpeje/IeHHBIM 3aKoHaM JApyr B Apyra (opmbl IBWKeHus: MaTepun»2. W, nakouner,
aHTUMETa(PU3UUECKasT JIMHMS 3aBepluaercsi FeHUMAJbHBIM OTKpbiTHeM JlapBuHa. .

Hauunasa ¢ 20-x rogos XIX B., auajeKTHuecKas TEH/EHLs1 B €CTeCTBO3HAHHU
onupaercsl Ha MPaKTHYECKOe NpPUMEHeHHe MOJIEKYJIIDHOIO ABWYKEHHsI, Ha peBOJII0-

1 (JlyaneKTiKa Mpupojey, crp. 113,
2 Tam e, crp. 115,
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HuI0, mpou3sseeHHyio napom. IMapoBasi MammHa BrepBble 3aMKHYJIa KpyT TpaHchop-
mauuit sHepruu. IlepBasi mosioBUHA 3TOr0 Kpyra «IpaKTU4eCKOe OTKPbITHE TIpeBpa-
HIEHUST MeXaHUYECKOro ABM)KEHUS B TEIJIOTY TaK CTapo, uTo OT Hero MOXHO CUUTATH
HavasI0 uesoBeuecKkoil uctopuu»L. F'opasao noye nosiBuIach BTopast M0J0BHHA KPyTa.

Orkpoitus [Nanuna, Cepepu, HblokoMena U Ap. — BCe 3T0 NPEAUCTOPUsl NapoBoik
maumnbl. CoBpeMeHHasi mapoBasli MalIMHA Co3JaHa Yarrtom. Mbl 3HaeM, UTO TOJILKO
Yarr BBen oTAesbHbIA KoHgeHcaTop. Ho He TOJLKO NO3TOMY eMy NpUHAMLIEKUT YeCThb
BEJIMKOro OTKpHITUA. «Benukuil rennit Yarra o0Hapy)KuBaeTcsi B TOM, UTO MATEHT,
B3ATHIT UM B anpesie 1784 r., naBasi onucaHue NapoBoil MalIMHBL, U300pa)Kaer ee He
KaK u300peTeHne Jiviib a5t 0Co0bIX LeJeil, HO KaK YHUBEPCAJIbHbIN ABMraTenb Kpyi-
HOU TMPOMBIILIJIEHHOCTHY?, 3

3j1ech TemoTa BBICTYNAET TPUUMHONM HE OTpENeNeHHOro BUAA MOJIE3HOH Me-
XaHMYeCKol paboThl, a MoJe3HONW MexaHMyeCKo# paboThl BooOIle, M, TakuM o0pa-
30M, 0011asl 9KBUBAJEHTHOCTb TeIJla U MeXaHW4eCKoil paloThl CTAHOBUTCS HEMOCP e/~
CTBEHHBIM TEXHHYECKUM IIPUHLIMIIOM MalIiHbI.

Hayica ne cpasy oTpasuia B CBoeM PasBUTUM NMPOUCIIEAIIYIO peBOOLHUI0. TosbKO
B 20-x rogax XIX cronerusi Cagu Kapuo cBoum «PaccyrkjieHuem 0 ABIDKYIIeH cuie
OTHSI» M0JIOXKUJT HAUAJ0 HayuHOU TepmMouHamMuKe. Patora KapHo KopeHHBIM 00pasom
OT/INYAETCS OT MPeAecTBYIONMX paboT 1Mo Teopun Tensja, Tak Kak cpasy ke paccma-
TPUBAET TEMJIOTY KaK MPUUMHY MeXaHNUeCKoro ABrKeHust. OTCIOfA O/IMH 1Iar 10 Mexa-
HUUECKOH Teopuu Temjia M 3aKoHa coxpaHeHusi sHepruu. KapHo He cjenan sToro
mara, TaKk Kak ObUT CBSI3aH Teopueil «Teruiopojar. 3[4eCh KUWIMBbIA SMIUPU3M €CTe-
CTBO3HAHMA ChIrpaJl ¢ HUM 3y1ylo myTKy. KapHo mnomewmana «npeasssaras JIOXKHAS
TEOPHA U NPUTOM JIOXKHAS TeOpUsl, KoTopast Obiia HaBsizaHa Qu3nKaM He KaKoi-inbo
3J10K03HeHHO (unocodueit, a npuayMaHa MU CAMUMU NPU TOMOIIY MX COOCTBEHHOIG:
HATYPAJUCTHYECIKOTO0 METO/Ia MBILILIEHHSI, CTOJIb MPEBOCXOAAINEro MeTaQu3nuecKuis—
(unocoerByronmii MeToay 3.
~ Bnpouem, amanexTnueckue TeHJEHUUM €CTECTBOSHAHUA MOUTH KaK MpaBHJIO
BO3HMKAJIM B U3BPAIEHHOIl, TIEPEBEPHYTOI, MOCTABIEHHOM HaroysoBy gopMe, 110A00HE
dunocodeicomy 0006UIEHNI0 ITUX TeHAEHIMIT — rereneBckoit gunocoduu. «erenes-
CKasl IMaJIeKTUKA TaK OTHOCUTCS K palioHaNbHON AMaJIeKTHKe, KaK Teopusi Terio-
poJla K MeXaHU4ecKoi Teopuyu TeNoThl, Kak Teopust Quiorucrona K Teopun JlaByasbert.

Hecmorpsa Ha 9Ty u3BpalleHHYI0 (DOPMY, MOXKHO ONpefesuTh OCHOBHYIO MBIC/D,
JIOKABINYI0 B OCHOBE MOCTYNaTeJbHbIX 1aroB ecrecTBo3nanusi B 20—40-x rr. XIX B.
IO MBICAB 0 eAUHCTBE CUA Npupoasl. OHa-To u Obia cTepykHeM pabor Papajest, Kaic
3TO COBEPINEHHO MpaBufbHO mokazan M. Tamm B CBOeil crathe, NOCBSILLIEHHOW CTO-
JIETHIO  OTKPBITUS asieKTpoMarnutaoit unayrkuuu ®. Hyxno noauepxnyTb, uto uaes
€MHCTBA 3HEPrHyU ONUpasach Ha PeBONIOLUI0, TPOU3BEIEHHYIO 1apoM, ¥ M CTO -
puueckas ponb Papafes saKkawuanachb B IpUMEHEHU N
K 9N EeKTpPHUUYECTBY TEOPETHUYECKHUX UTOrOB 39TOH peBo-
JUIO U 1 H. L

®apaneit poauncst B 1791 r. B paGoueit cembe ¥ CTas padouMM-TIEPerneTunKoM..
[Mo3sxe, B 1813 r., emy yaanock crath yueHukoM [l9BU, 1oexaTbh ¢ HUIM Ha KOHTUHEHT
u ¢ 1834 r. 3amennthb [3BM Ha mocTy AMpeKTopa XUMUUecKoil. jaGopatopuu Kopo-
JIeBCKOro uHCTUTYTa. [l BCeit aToi amoxu XapaKTepHo yvyacTue pabouuX B HayuHbIX
M TeXHuueckux oTKpbiTHsIX. Hecomuenno, B TBopuecTBe dapajest UYBCTBYeTCs
¢BA3b € MUPOM HEMOCPEACTBEHHOTO TpyAa. ITOMY Mupy OBLIM UYKIABI He TOJBbKO
€X0JacCTHYeCKHe BBIKPYTachl a60aToB-QU3MKOB npomaoi 3M0XH, HO U (popmasbHO-
MmaTematuueckue paboThl  coBpemenHuioB. B 3362 naparpadax - «Experimental
Researches in Electricity», usnaraiomux Haubosee BaKnble paGothl Papafes, Her

1 (JnanexTuKa npupons!, crp. 202,
2 «Kanutam, 1. I, crp. 285,
/3 « [TuanekTuKa MpUpoas, cTp. 204, X
4 «Tam e, crp. 93. ’ -
5 «Yenexn guanueckux nayiy, 1932, v, X1I, puim. 1. M. T a m m, PyroBojsiiie Waen B TBOP-

uyecTe dapanes.
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WM oHOM MaTemaTHuecKoit (opmynbl. OHM HamoOJHEHBI
THIATESIbHBIM M MOAPOOHBIM ONUCAHHEM ombiToB. Te pa-
forbl, rae Papajeit mycKascsa B rUNOTe3b!, OH CTapacs
#He BKJIYaTh B (IKCHEPUMEHTAIbHbIE MCCIEA0BAHUSY U
BCSIUECKM OroBapuBajl YCJI0BHOCTb CBOMX [MOCTPOEHUH.
I{OHEUHO, 3TO TEOPETHUYECKOe CaMOOrpaHUYEHHE UMEJIo
OTPULATENILHYIO CTOPOHY . IMIIPKU3M 3aBojun Papajies He
Pa3 OueHb AAJEKO OT MCTHUHbL. ITO OTYACTH 0OBSCHSETCS
BIMAHMEM CPebl aHITIMHCKUX YUEHBIX, Y KOTOPBIX SMITH-~
puaM Obi1 0COGEHHO TNPETEHLHO3HBIM ¥ OTPAaHUYEHHBIM.
«Ilpe3peHne SMNUPUKOB K FpeKaM, — MUILET IHIeNbC,—
710Jly4aeT CBoeoOpa3Hoe OCBellleHHe, KOrJa uYuTaellb,
sHanpumep, «On Electricity» T. Tomcona u Buanub, 4ToO |
Jioid, nopobHele [aBu u faxe Papanew, Gayaaior B
ToTeMKaxX (dJEKTPUUECKHe MCKPbl M T. A.) M CTaBST
ONbITH, B COBEPIIEHCTBE HAMOMUHAIOLE paccKassl Apu-'
croressi v [miHus o U3UYeCKUX ¥ XUMUYECKUX (paKTax.
VImenHo, B 9Toif HOBOW HayKe SMIUPUKHK LIETMKOM IM0-
BTOPSUOT CIIEN0E HAUlyMBIBaHWe ApeBHuX. A rie remp- — MAXAUT ®APANEA
AanbHBIK Papajeil HaUlyNbIBAET NpPaBUJILHBIA Cllef, TaM 1791—1867
punucrep TOMCOH MpOTECTyeT NPOTUB ITOro» 1,

CruxuiiHo npopeBasi MyTbl IMOIMPUUECKUX Tpaguuuii, rennit dapajesi cosjal
fIO/UIMHHO HAYUHYI) Teopul ajeKTpuueciBa. OCHOBHBIE OTKPBLITUS HAUMHAKTCSH
< 30-x r.r. XIX B. Buorpads dapajes MHOr0 3aHMMAJIMCL BONPOCOM O NPUYKUHAX
CPABHUTEJILHO TIO3[HEr0 MOSIBJIEHUS €ero BaKHeimux pabor. OOLIYHO aneupyior
K NCHXHUECKUM 0COOEHHOCTSAM MM K ocofeHHoctsim Ouorpaduu. Hae M. Tamm,
TIPaBIJIbHO ONpeJenuBIINi oCHOBHOE cojep)kauue pabor Papagest, mumer: «[lpep=
CTaBJIsIeTCA CHOPHBIM, OOBSICHSAETCS] JIM 9TO, IJIaBHBIM 00pa3oM, 0COOEHHOCTSIMU €ro
TICHXMYECKON OpraHu3alluy WM TeMm, uTo, Oyayud pabouuM-CaMoyuKoif, oH He uMes
B JIETCTBE M. I10HOIIECTBE JOCTATOUYHO OJIaroNpUsITHBIX YCIOBUI It pPasBuTHsI» 2,
Mexay Tem nepeunciiennble npod. M. Tammom Bepef 3a 9TuM oTKphiTHs Dapajest
Mexay 1816 u 1831 rr. (CoKmKeHue Xnopa M np., aKycTHKa, BpalleHHeé MpPoBOAHUKA
B MarHWTHOM MOJe ¥ T. A.) TOKA3biBalOT HeyOeAuTeNbHOCTh 000UX 00BSICHeHU.
«C Hamel Touku 3peHus Jeno ofbsicHsercs npoie. IlepeBopoT B MpeACTABACHUSX -
00 97eKTpuuecTBe cosepunwicss Juib B 30-x rogax 0Onarojapsi Tomy, uro B mpo-
JI0JDKEHUE NPEAIIECTBYIOUEro AECATUIETHS Oblay CO3AaHbl €ro MCTOPUYECKHe Npef-
TOCKIIKUA, B YaCTHOCTH I0SIBMJIACH 3seKTpoiuHamuKa Amnepa um pabora Kapho,
OTPA3UBLIASA PEBOJIIOLMIO, NIPOU3BENAEHHYIO TapoM.

Uro0bl NMOHATH BAUSAHKUE MapoBON TEXHUKU HA yueHue 00 J71eKTPUYeCTBE M, Ciie-
JOBATENIbHO, YACHUTH HCTOPHYECKUid cmbica pabor Papafiesi, HY)KHO ONpeeNUTh
OTHOIIEHKE NAapOBOH TEXHUKH K 9/1eKTPpUUECKOH. OCHOBHBIM QU3MUECKUM NPUHLUTIOM
NapoBo# TEXHUKM SIBJISIETCS NpPEBpallleHne Temja B MeXaHuuecKoe ABWKeHHE, 3aMbl-
Kawlee Kpyr nosesHbix TpaHchopmanuit atux BuioB Hepruu. OCHOBHBIM (usyue-
CKUM  TIDUHLUTIOM 9JIEKTPHYECKOW TEXHMKH SBISIIOTCSI Y HUBEpCaJibHO @
TIpeBpallleHne BCEX BUI0B 9Hepruu Apyr B Apyra. «[lapoBasi Mammuza, — nymer
DHrenbc, — YUUT HAC NpeBpaulath TEMJIOTY B MEXaHUUECKOE ABUIKEHHE, HO TNOJIb30-
‘BaHue JJIEKTPUYECTBOM OTKPHIBAET HAM MYTb TIPEBPAIEHUsST BCeEX Q)opM\ SHEeprun —
TEIJIOTBI, MEXaHNWYECKOr0 JBI)KEHHsl, 9JEKTPUUECTBA, MarHeTH3Ma, CBeTa — OJHOU
B APYry10, ¥ 00paTHO...». ' .

Onunaxo mapoBasi MallMHa He TOJLKO NOKA3KIBAET B3aMMHbIA TIEpexol Gopm JXBu
OKeHUS Ha TpuMepe ABYX 13 HuX. OHa 3aCTaB/sieT HayKy MOCTABUTH B LIEHTP BHUMAHMSA
niepexoAbl BCeX GopmM ABHIKEHUSA APYT B ApPpYyra M KOJHUUYE-
CTBEHHY® 9KBUBAJEHTHOCTb 3TUX mepexojoB. OrHbiHe He

1 (JluanekTuxa npupomsy, crp. 144,
3 [{ur. pabora, crp. 2.



46 B. KY3HELIOB

v

niepeMellleHe, a COCT O I HH €, T, € pe3yJbTaT CTATHYECKOIr0 ABIKEHHSI MoOJie-
KyJl, SIBJISIETCSI OCHOBHbIM 3BEHOM €CTeCTBO3HAHHS, ITO JABMHYJIO Brepel Nnpeacra-
BJIEHHE O COXPAHEHWU M OSKBUBAJIEHTHOCTM 3HEPIMM TIpU TaKHX Nepexojax.

«ToJIbKO C MOJIEKYJIAPHBIM JBIYKEHEM U3MeHeHne (opMbl J(BUKEHMsI mpuobpe-
TaeT M0JIHY10 CBOOOY. B To BpeMsi KaK Ha rpaHULIE MEXaHUKH MOJIEKYJISIDHOE ABIYKEHH e
MOYKET NIPUHUMATD Jpyrue (GopMbl TOJILKO IOPO3Hb — TENJIOTY UJIM JIeKTPUYECTBO, —
3/lech Mepej, HaMi COBEpIUEHHO JApyroe pasHooOpasue u3MeHeHust QOPMBI: TersoTa
[1EPEXO/IUT B 3JIEKTPUYECTBO B TEPMO3JIEMEHTe, CTAHOBUTCST TOXIECTBEHHO! CO CBETOM,
Ha U3BECTHOM CTYIeHH U3JTYUYeHUsI, IPOU3BOAUT CO CBOEI CTOPOHBI CHOBA MEXAHMYECKOE
JABIDKEHME; 3JIeKTPUUYECTBO U MarHeTusm, o0pasywouiye TaKylo e mapy OJIM3HELo0B,
KaK TenjoTa U CBET, HE TOJIbKO MepexoisT Apyr B Apyra, HO MEPEXOAsT U B TEMJIOTY,
U B CBeT, a TalOKe B MexaHuueckoe JBiKeHue. M 3T0 NMpoOMCXOAUT COIJIACHO CTOJIb
ornpejieNIeHHbIM OTHOLIEHUSIM, UTO MBI MO)KEM BBIPA3WTb JAHHOE KOJIMUECTBO OJHOI(
M3 3TUX BU/JOB 9Heprud B JIOOOM JApyrom — B KHUJIOTPAaMMOMETpax, B eAMHHLIAX
TEIUIOTHI, B BOJITaX — M MOXKEM TEPEBOAUTD J00YI0 Mepy B JiI00yI0 ApYTyio»i,

IpuBefieHHBIH OTPHIBOK upe3BblYAiiHO SPKO MOKa3blBaeT HEM30eKHOCTb MpPef-
craBjieHusi 00 9KBMBAJIEHTHOCTH BHJOB SHepruu Ha 0a3e TEXHUYECKOro TPHMEHEeHMst
MOJIEKYJISIPHBIX TPOLIECCOB ¥ HeU30EKHOCTb BKJIIOUEHHUST SJIEKTPUYECTBA ¥ MATHETH3MA
B KpyrI sIBJIEHWH, paccMaTpuBaeMbixX € 3Toil Touku 3peHusi. Ho 1o CpaBHEHHUIO C 9JIeK-
TPUUECKOH TeXHMKOM 9TO — JINIIbL NepBhIif war. 31ech eMHCTBO 3HEPTUN BRIPAYKALTCS
B CPAaBHUTEJbHO IPUMUTHBHON (OopMe KOJIMUECTBEHHOM SKBUBAJIEHTHOCTH. DJIEKTPU-
yecKasl TEXHUKA MPUAAEeT 3TOMY eIMHCTBY ropasjo OuJiee riy0oKuid ¥ yYHUBEpCaIbHbIH
CMBICJI, Topasfio 0oJiee 3aKOHUEHHBI ¥ TeXHUUYECKU 0CSA3aeMblid BUJL.

Pesononus, npousBefenHasi napoMm, NpUOTKPbLIA 3aBeCy HajJ, 0CHOBHOH 0C0o0eH-
HOCTBIO 3JIEKTPUYECTBA, OCTABMB IPSAYIIEMY TEXHUUECKOMY IepeBopOTYy pacluupeHue

¥ yriy6ieHue JOCTUTHYTHIX TpeACcTaBJieHHi. :
[Mpeigie Bcero Meicab o eauHCTBEe (opM SHepruu Obina mpuMeHeHa dPapajieem

K caMoMy aJieKTpuyecTBy. B To Bpemsi HayKa 3Hana MHOYKECTBO PA3JIMUHBIX «IJIEKTPH~
YECTBY: JIEKTPUUECTBO TpPEHUsI, aTmoc(epHoe, ranbBaHUYECKOE, KUBOTHOE U T. M.
dapajieil ONbITHBIM TyTeM, BbI3bIBasi OfHU U Te HKe JeHCTBUS 3/IEKTPUYECTBOM U3 pas-
JIMYHBIX MCTOYHUKOB, A0KAa3aj TOXKAECTBEHHOCTb BCEX ero BUM0B. PesynbraThl 3THX
ONBITOB OblM ony0sinKoBaHbl B 1833 1., a B 1837 r. ®apajieii MUUIET B CBOEM THEBHUKE:
«Hy)xHo cpaBHMTL KoJIMYeCTBA MaTepuasbHBIX CUJ, T. €. CHUJI 9JIEKTPUUECTBA, TSAr0-
TEHUSI, XMMUYECKOI'0 CPOJCTBA, CLUEMJIEHUA U T. [A., T BO3MOMKHO AATh BBIpAKEHUE
JUIsl MX SKBUBAJIEHTOB B TOM uiu uHoit gopMes. Takum oOpasom dapajeil 6JIM3Ko
NOJI01IE]T K 3aKOHY COXPaHEeHUsl 3Hepruu. biusko, HO He BIUIOTHYIO. Jlayke nocsie oT-
Kprituit I'pose, [hroyns, Maiiepa u I'ensMrosbua B 1857 r. dapajieit roBopuT 0 BRIC-
1IeM 3aK0He QU3NUeCKUX HAYK — 3aKOHE coXpaHenns cunbiy. OH He jJoiwen o BbiGopa
TOM PU3NUECKKoii BeJIMUNHBI — paboThl, KOTOpPasi OCTAETCsI HEN3MEHHOM B NIPEBPALEHNUAX
9HepIr'uu,— U CMeluBaJl 3Ty BeiuuuHy ¢ cuioil. I'e npuumba Toro, uro dapajeit He
AONIEST [I0 YeTKOFO IOHWMAHUSI COXpaHEHMsi SHepruu: o0 MpaBUIBLHOrO BhIOOpa Be-
JINYMHBI, U3MEPAIOLIeH SHEPTUIO TNIpU €e INpeBpallleHUsIX? :

dapajeit aneMpoBal K «3aKOHY COXpAHEHUS CUJIbDY, YTOOBITIOKA3ATh EUHCTBO
9JIEKTPUYECKUX W XUMHUECKHUX siBJieHWid. B mpojo/pKeHue BCeil nepBoil MoJIOBUHBL
XIX B.,lau no3ye, wa AUCKYCCHs 0 TMPOUCXOIKAEHHH TajlbBAHUUECKOTO 3/1eKTPU-
uecTBa, HavaTas HENmoCpeiCTBEHHO BCJief 3a OTKpbiTHeM BosibTa. BosibIIMHCTBO He-
merkux ¢usukoB (ITorrespopd, Idad, OM u ap.) BLABUIAMM TaK Ha3bIBAEMYIO KO H-
TaKTHYI0 Teopuio, NPUIUCKLIBABIIYIO 3JEKTPOJABIIKYILYI0 CHIY COMPUKOCHOBE-
HUIO TIpoBoAHMKOB. Bo @®panuyun u B AHrnuu npeobGnafand CTOPOHHHKH X U M M-
YeCKOoH Teopuu, CBA3LIBABIIEN SIEKTPUUECTBO C HAJIMUMEM XUMUUECKOH peaKiuu
B rajibBaHM4eckoM asnemenre. dapajieil BLICTYIUJI OPOTHMB KOHTAKTHOW Teopuu B 3a-
LTy XuMUuecKoil. OH yKasbiBaeT Ha TePMOSJIEKTPUYECKHE M 3J1eKTpoMarHUTHBIE
SIBJIEHNS1 KaK Ha Jl0Kas3aTejbCTBO Iepexojia OAHOrO0 BHJAa SHepruu B APYroi u Ha
HEBO3MO)KHOCTb BO3HMKHOBEHHS1 QHEPIMM U3 HUYEro. :

! «Auanextua npupoeash, crp. 202,
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«KonraktHas Teopusi, — numer Papajeil,— nosaraer, UTo CHJIA MOMET . BO3-
HUKHYTb U3 HUYEro, uTo TOK MO)eT GhITh MOpoyUieH 6es Kakoro-1u6o u3MeHeHust
B jedcTByIOIell MaTepun Wi Ge3 3aTpaThl NPoM3BOAAULEH CHIBI, TIPUYEM TOK BTOT
Oyjer JelicTBOBaThH HENpPEPLIBHO, MpeojoJieBasi MOCTOSIHHOE confoTuBiieHne. ITo
ObLIO GBI HA CAMOM JIeJie CO3JAHMEM CHJIBI M THM TOK OTJIMYAJICs Obl 0T BCSIKOI Aipyroli
cunbl, Mbl 3HGeM MHOTO TIpoLieccoB, Gaaroaaps KOTOphIM GopMa CHJIbI TAK U3MEHSIETCH,
YTo NPOMCXONUT BUAMMOE NpeBpallleHue OJHON Cusbl B ApYyrylo. Tax, Mbl Mo)kem
XUMUUECKYIO0 CHJTy MPEBPaTUTh B 3J1eKTPUYECKUil TOK, a 9eKTPUIECKHIl TOK B XMMM-
yeckyto cuny. Ipexpacheie onbitel 3eoboia u [lenbTbe 10Ka3bIBAIOT MPEBPATUMOCTE
TeNmOTHl B 9JIEKTPUUECTBO, @ OMBITBI JpCTefa U MOM — IPEBPATUMOCTb JJIEKTpUYE-
cTBa B MarHetusm. Ho Hukorga He npoMCXOAUT CO3JaHMsI CHUJIbI, BO3HUKHOBEHMSt
cHJIBl 0€3 COOTBETCTBYIOLIEH 3aTpaThl TOro, UTO MUTAET Ty CHIY» L.

3jech M3JI)KeHa JIMUIb MepBoHAYasbHasl KOHLENLUs COXpaHEHHsl DHepruu, Or-
pHUlAIOIAsT ee BOSHUKHOBEHUE U3 HUUero. ITo eile He Ta pa3BuTasl TeOpHsi, KoTOpast
3HAET KOJWYECTBEHHOE MEPUJIO 3HepreThueckux mepexofoB. Ho onbiThl, 0 KOTOPHIX
ropoput 3jiech Papajeil, 1 He JAIOT OCHOBAHUI Il PasBepPHYTHIX KOJNUECTBEHHBIX
xXapaKTepucTuk. M3 siBlieHnii TepMOdJIeKTpUUeCTBA, rajbBaHU3MA, 3JIEKTPONIU3A
MArHUTHBIX JeHCTBUIl TOKA BBITEKAET JIMIb ITOT I1epBOHAYAJIbHBLIA BBIBOJ O BO3MOMK-
HOCTY TIPEBpAILEHKsT SHEPIUH W HEBO3MOYKHOCTH €€ BO3HMKHOBeHMs u3 Huuero. Iloka:
9JIEKTPUYUECTBO SIBJISIETCS JINIIb MOOOYHBIM COYTHUKOM XMMHMUYECKUX U TEMJIOBbIX TexX-
HUUECKMX HPOLECCOB, OHO ellle He AeMOHCTPHPYET KOJIMYECTBEHHOI Onpe/eseHHOCTH
SHEPreTHUeCKNX MepexofioB, HE BLIKPUCTAJIJIM30BBIBAET WX HEU3MEHHOTO Mepuia.
TonbKO B CAMOCTOSITENIBHONM 00J1aCTH TEXHUUYECKOro NPUMEHEHHUS B 3JIEKTPUUECKON
TexHUKe, B TpoLeccax Nepefaydl 9HepruM LeHTpajbHOe 3HayeHue npuodpeTalnT mMo-
HSITHE KOI(MUMEHTA TOJIE3HOTO AEHCTBUS, MOHATHE PAbOTHI, — U INEKTPUYECTBO
cTaHoBUTCS 6a3o0it HanboJsiee MOJHOr0 TEXHUYECKOro BOMJIOUIEHHS 3aK0HA COXPAHEHUsT
sHepruu. Vimenno mnoartomy Papajeit, o6o0umBmMid B cBoux palfoTax yuenue ob
9/1eKTPUUECTBE AMOXH PEBOJIOLUH, TPOU3BEIEHHOM MapoM, HE MOT f0#TH U He Jolen
JI0 YETKOT0 MPEJCTABIIEHUS 0 COXPAHEHUH SHEPrHi U MOHMMAJ ero B HesiBHOW Qopme
«COXpPaHEeHUsT CHUJIbD). - .

Onnako B 9roit opme uiest eHCTBA 3Hepruu ObIIA MOJUTMHHO LEHTPAJIbHON
B paGorax Papajes. dapajeit, B NPOTUBONOJIO)KHOCT CYLIECTBOBABIIMM B TO BpeMs
npeacTaBieHusIM 006 0co6oi INEKTPUUYECKOM HUAKOCTH, TOHUMAJT O/ JJIEKTPUUECTBOM
0ca0y10 gﬁ)pmy ABUWKEHUSA MaTepuu EauncrBo sHepruy, npoxojusiiee
KpacHoit HuTbI0 uepe3 paborel Kapuo, I'pose, [Dioynsi, Maiiepa, ne)xkapiuee B 0CHOBE
¥ Apyrux Ik 0ej ecTeCTBO3HAHUSA, MOoJyunsio Haubosee OBLLYI0 MOC/IELOBATENbHO-HA -
YUHYIO ¥ FeHHAJIbHO-TJIy 00KY10 (JOPMYJIMPOBKY B 9HIeJIbCOBO «[lnanexTuie npupoasly.
B oroit pabore, ropopsi o Papajee, Inrenpc obpallaeT BHUMAHHE Ha COBHALCHHE:
BarsisiioB Papajes ¢ Harypduiocofckumu Barisgamu erens. Terenb numiner o6
9JIEKTPUYECTBE, UTO 9TO (COOCTBEHHBIH TIHeB, COOCTBeHHOE OylleBaHUE Tesay ero
(THEBHOE 51%. DHTesIbC BCKPBIBAET PalMOHAIbLHOE 3epHO ITOW MAeaMCTUUECKOH Tapa-
Gapumnbl. «OCcHOBHAsI MbICib,—nuuier oH,—y [erens u y dapajest TOKAECTBEHHA.
00a BOCCTAIOT NMPOTUB TOIO MpeACTaBiIeHNs], OyATO SJIEKTPUUECTBO €CTh He COCTOSIHIE
marepuu, a Hekotopas ocobeHHas oTAenbHasi marepusi»2... KaKasi amniutyja: sKcne-
PUMEHTATOP, CTHUXUIHO, SMIUPUUYECKH BHIIABAMBAIOIIMNA y TPUPOIBLI €€ ArajIeKTH-
yecKue 3aKOHBI, ¥ reHuit duiocoderoit cnexynsuu, GopMyupyiomieil 3aKoHbl Obl-
TUS1, KaK IPOJLYKTHI C2 MOPa3BUTHSI 1yxa. MeXy Tem 06a ropopsit 06 oaHom. Uy dapa-
pest u y Derensi cbluina TOCTYIb NPOrPECCHBHOTO Kilacca — Mos1ofoi# OypiKyasuu,
KOTOpasl MINeT B MPUpPOJE CHJIBI, YBEJMUMBAIOLME ee MOI'YIIECTBO. ) fcs

Winest coxpanenusi u e HCTBa dHepryuu Obisia MCXOAHBIM MYHKTOM IBYX OCHOBHBIX
HanpaBieHuil B paborax dapapesi. IlepBoe HanpaBJieHHE — 3aKOHbI 3IEKTPOJIN3A
M HayuHasi 5J1eKTPOXUMUSI, BTOPOE — TEOPUs TOJIS W OTKPBITHE 3JIeKTPOMARHUTHON
WHLYKL UM, / :

:

1 Experimental Researches in” Electricity Ne 2071,
2 (JlunanexTuKa NpUpoasy, crp. 307.
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EAMHCTBO 3MEKTPUUECKUX U XUMHUUECKUX SIBJIEHUI J0KA3bIBANOCH HE TOJbLKO
¥ JaKe He CTOJIbKO anesulsdiueil K 3aKOHY COXpaHEeHHsl CHJI, CKOJIbKO OINbITAaMU B
absacTu AJIEKTPOIU3A. ITU ONBITH NPUBOAAT K JBYM OCHOBHBIM 3aKOHaM 3JieK-
TPOJN3A; NEPBbIA U3 HUX YCTAHAB/IMBAET MPONOPLHUOHATILHOCTE MEXAYy Maccoi
PBILEMELISIOCS BEUIECTBA M KOJIMYECTBOM 3J1EKTPAYECTBA, BTOPO—CBS3bIBALT 1K09-
(UUUEHT TPONOPUMOHATLHOCTH C XMMUUECKUM OKBHBAJIEHTOM. «JKBUBAJIEHTHbIE
BECA PABJIMYHBLIX TeJ MOMPOCTY PABHBI KOJMUYECTBAM 3THX Tes, 00JaJaloiMM paB-
HHIMM KOJIMUYECTBAMU 9JIEKTPUUECTBA MM  PABHLIMHE BIEKTPUUECKUMU CHJIAMU;
DNEKTPUYECTBO ONPEAE/ISIET OKBUBAJIEHTHBIE UHCIA, [0TOMY UTO OHO OMPE/EssieT
cunsl cpojicTpax'. 3 3THX 3aKOHOB, B 4aCTHOCTH, BHITEKAET, UTO Kay(1asi 4acTULA
BEIECTBA [EPEHOCUT OMpejesIeHHOe KOJIMUECTBO 3JIEKTPUUECTBA MJIM KPATHOE eMy.
Orcroa HeLANeKo 10 mnperacTaBieHus 00 9/eMeHTapHBIK 3apsifaX-3JIeKTPOHAX, Te)-
pusi, KOPHU KOTOPOii MoryT Obirb OOHApy)K2HbI, TakuM 00pa3oM, B paborax dapa-
i si. OCHOBHBIM OTKphITHEeM Dapajesi ObLIO0 OTK PbITHe 371eKTPOMAr HUTHOW HHYKIUH .,
B caejyouiem rogy nocse oTkpbitysi Amnepa Papageii npum J K Mpicna 06 o6pat-
HOM Mpoiecce—0 BO306yIK/JAeHHUM TOKAa MarHerusmom. B 1822 r. B ero
TeTpag MOSIBJIsIETCS 3anmuch: «[IpeBpaTUTL MarHEeTU3M B 3/1€KTPUUYECTBOY.

Ecin pabotsl dipajies B 1e10M OblJIM CUHTE30M CreLupAuecKux HanpaBaeHUui
3MEKTPUYECKOi TexHuKHM B AHrauu u Bo Pp HUMH,—CHHTE30M [[aBu u Ammepa,
TO s (PPAHUY3CKON BMEKTPOAMHAMUKU OTKPBITUE B/IEKTPOMArHUTHON MHILYKIHUH
OblJI0 CHHTE30M, OOBEMHUBIIAM 9JIEKTPOAUHAMUKY C 3MEKTPOCTATUYECKUMU TEOPH-
SIMM ¥ ONbLITAMU TIpeabiayllero Beka. MHAyKLIusi 3apsjoB, M3BECTHAS ele
co Bpemenu I'pes u g10-®s, gama Papajeo MbIcab 00 HHAYKIUK TOKO B, B TO
BpemMs Kak p.Ootsl Ipcrega, Aparo ¥ Amnepa yKasplBaJM Ha MarHetusm,
KaK Ha HeoOX0MMO€e 3BEHO TaKO0i MHAYKLMU, Bapouem, CuHTe3 37ech T pasfo riy6ue,
YeM YKA3aHHOE BJIMsIHME OJIEKTP CTATUUECKHX M 3JIEKTPOAMHAMUYECKUX aHAJIOrWid
Ha TBopuectBo Papanes. leso B TOM, YTO MO CBOEMY CyLIECTBY MHAYLHPOBAHHOE
9JIEKTPUYECTBO SIBJISIETCSI CHMHTE30M 3apsiia U ToOKa. JTa MblCib, KOTOpas
Upe3BBIUANHO SIPKO M IIy00KO YSICHSIET ¥ CYIIHOCTh M MCTOPUYECKHE KOpHU paboT
bapajfesi, NPUHALJIOKUT OHrenabCy. «Dapajeif,— NuUIET IHrenabe,—OTKPHIT yIiKe
8 1822 r., uT0 MrHOBEHHBI MHAYLMPOBAHHBIA TOK—KaK MepBbIit, TaK U BTOpoi#—o0pat-
‘HBIii,—«MeeT GoJIblIe CBOWCTB TOKA, MPOM3BEIEHHOr0 paspaaoM JieHIeHcKoi 6anKy,
YeM TOKA, NPOM3BEJEHHOr0 rajbBaHUYECKOi Oarapeei», B ueM M 3aK/I0Yanach BCs
Talinar?,

B «[duanextuxe npupoasl» umeercsi PparmMeHt, ¢ MopasuTesbHONW riaybunoft u
CUJI0i BCKpbIBalOWuMil AeHCTBUTE/IbHBIA CMBIC/T pa3rpaHuyeHus CTaTHYECKOro, AMHA-
MHUYECKOTO U MHAYUMPOBAHHOIO 3JIEKTPUUECTBA: «CTATUUECKOE JIEKTPUYECTBO... N0~
JIYYaeTCsl QT TepeBeeHus B COCTOSIHUE HANPSHKEHHsT MMEIONIerocsi B NPUpPOJE... I'o-
TOBOTO '3JIEKTPUUECTBA... AUHAMUUYECKOE IJIEKTPUUECTBO... SIBJISIETCS IOCTOAHHBIM
TOKOM... TaK KaK 3T0 3JIeKTPUUeCTBO—II0 CBOEH NPHUPOJE TOK, TO MMEHHO IOITOMY
OQHO HE MO)KeT ObITb MpsIMO TMpeBpallieHo B JeKTpuuecTBo HanpsbikeHusd. Ho npu
TOMOLM MHAYKIMY HelTpaJibHOe 3JIEKTPUUECTBO, CYIIECTBYIOIIEe YiKe KaK TaKoBoe,
MOXET ObITh AeHeHTpaym30BaHo. B CooTBETCTBUM C MPUPOLOA Belled MHAYLUpPYeMOe
31EKTPUUECTBO A0JDKHO OyleT cnefoBaTh 3a MHAYLUUPYIOUWMMU, A 3HAYWT, JOJHKHO
Oyner To)Ke ObiTh TekyuuM. Ho 31ech, 04eBUIHO, UMEETCS BO3MOYKHOCTb KOHIAEHCHPO-
BaTh TOK W MPEBPATUTL €r0 B 3JIEKTPUYECTBO HANPSHKEHUST UM, BepHee, B BbICIIYIO
§opMy, COEAMHSIONIYI0 CBOHCTBA TOKA C HANpsDKeHHeM» ®,

He Gyaem yrny0natbesi B (hu3nueckuil CMbICH 9Toro (parmeHrta, KoTophii,
ICOHeYHO, MHOroe Mor 0bl pa3bACHUTH M B COBpeMEHHBIX MNpo0/JeMax yuenust o0
auiekTpuuectse. O0paTuM BHUMAHKE HA HCTOPUUECKYIO CTOPOHY STOH MbIC/M, KoTopast
COBOPUT O TOM, YTO BeJKKoe OTKpbiTHe Papajfes — dNeKTPOMATHUTHAS MHAYKIUSI—
OblIM CHHTE30M 3apsifa U TOKa.

1 Exp. Res. Ne 869.

* JlnanexTira npupoasm, crp, 149—150, cj0Ba B KaBbYKaX B3ATH M3 KHWIH,—T h o m-
son, Heat and Electricity, crp. 385.1

8 Tam e, cTp. 149,
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ITOT CHHTE3 ObLN JOCTUTHYT CEMBIO MOJAMHU HENPEpPHIBHBIX SKCIEPUMEHTOB, KOTO«
jpste 29 asrycra 1831 r. npuBenu K oTKpeiTuio. OQHAKO SMIUPUYECKHN METOJ HE MO~
JKET MpUnucaTh cefe YECTH 3TOr0 OTKPLITUSA. IKCTIepuMeHTanbHbie paborsl dapanes
TECHO ObUTH CBSI3aHBI C Pa3BUTHEM €ro mpeicTaByieHuit o dusnueckoit npupone Habi0-
AaeMblx siyienui, [1epsbie onbiTel Papajest bl HanpaB/eHbl HA TOJTyYeHUe HHAY M-
POBAHHOIO NOCTOSAHHOTI O ToKa. Ouu ObUin Ge3pe3ynbTaTHEL Y HaBLUIAWCH
OMBIT 3aK/II0UaNCsA B ChepyiomeM. JlBe 0OMOTKH ObUTH HaBUTHI Ha )KEJIE3HOE KOJbLO.
Ilpu 3aMblKaHuyi U Pa3MbIKAHUM TOKA B OAHOM U3 0OMOTOK B Apyroit o6MoTKe GbutH 06-
Hapy>KeHbl HHAYLIMPOBaHHbIE TOKH, TakuM 06pa3om nepBbie SIBJIEHUS B 00J1aCTH dJTeK-
‘TPOMACHUTHOW MHAYKUMH UM CTOPHUUECKHU MOATBepAUAU (U3 HUYe-
CKYIO CBA3b MEXAYOITOoH o0macThlo M MepeMEHHBM TOKOM
M pONb TpaHCHPOPMATOPOB KAK OCHOBBHB 3JIEeKTpPOMaIllHH-
HOW TEeXHUKM

9t paborsl Papasiesi ObUM CBA3AHBI C PA3BUTHEM €ro NpecTaByieHuit 06 a1eKTpo-
maruuTHoM moste. [loste, T. €. MPOCTPAHCTBO, I/l MPOMCXOAAT JIEKTPOMATHUTHbIE TIPOe
tieccel, Papajeit 3anoJIHUI JIMHUSIMH, 10 KOTOPHIM JeHCTBYIOT CUJIbI, C ¥ J1 O B Bl M U
JUHHUSAMH, 0L KOTOPBIMU 51 MOHUMAI0, — muiieT Papajieit, — NUHAN MATHUTHBIX
CWI... KaK OHM MOIYT ObITb OYepYeHbl )KeNe3HLIMU OINMUJIKAMU, HJM JIHHUH, K
#«OTOPHIM  OUEHb MaJIeHbKasi MarHMTHasi CTpeJKa CTaHOBMTCS B  KacaTelbHOoe
T10J10KeHunes 1,

HMmelot it 9Ti TMHUM (DM3KHYECKYI0 PeajibHOCTh MJM 9TO MPOCThIE CUMBOJIBI? ITOT
BOMPOC OTpa)kasi Apyroi, Gosee oO0MMii: CBOAATCS JIM DNEKTPUYECKHE U MATHUTHBIE
fIpoliecchl K 3apsijiaM, AeiCTBYIOIMM APYT Ha APYra Ha PacCTOSIHUM, WX B 3THX MPO-
1leccax aKTHBHO yuacTByeT peasibHasi cpefia? K KoHiy cBoeit yxu3nm dapaneii Bce
©HoJiee peluTenbHO BHICTYTIA/ NPOTHB AEHCTBHUSI HA PACCTOSIHUM M BCe ¢ Gonblueil yBe-
PEHHOCTBIO YTBEPHAN peasbHOCTh (U3UYECKOro CyIeCTBOBAHUS CUJIOBBIX JIMHUM.
B cratbe «O Qu3nueckom XapaKTepe JIMHUIT MarHUTHOM cuuikly, HanucanHoi B 1852 r.,
OH nuer: «Yro Kacaercst BAYKHOro Bompoca, MojiIe)Kamniero pacCMOTPeHuio, To 0OH 3a-
KJTI0YaeTcst TOJNIbKO B TOM, MMEIOT JIM JIMHMM MAarHUTHOM Cuuel  (usuuecKoe
cyuiecTBoBanue win Hers. OtBer Papajesi — nonoxkurenbHelid. Takum o6pasom
KoHUenuust Papajest mopbBana ¢ roCrofACTBOBABIIMMY MPEICTABICHASIMA 0 JaJb-
HOAEHCTBUH.

arom otHowenuin Papajeil oKasancs faneKo BHepeau He TOJIBKO COBPEMEHHH-
KOB, HO U clieftyioniero noxoJsienusi, [Ipunuun equHcTBa, NpU3HAHWE YHUBEPCAJILHON
CBSI3Y SIBJICHUI NPUPOABI HE MUPUIIUCH ¢ AasbHoAelcTBHEeM. Papajieii—ChIH 9MoXH napa—
TPV MEHVJT 3TOT MPUHLINI K SIBJICHUSIM SJIEKTPUYECTBA, K SIBJIEHUSIM, TEXHHUECKOE NPH-
MeHeHne KoTophix Oblio Aenom Oyayiiero. Iloaromy on okasancs Brepean CBoeit snoxu
u nosen Gopsby ¢ ee MoryunMm Qeruinem—panbHoaeicTsuem. Ho amoxa oromcTuna
3a cebs1, HaJIOXKMB NevaTh CBOUCTBEHHBIX €l HayUHBIX U TEXHUUECKUX PAHUIL HA 110JI0-
yxuTenbHble B3rnAas Papaged. Ornuuue Papajiess OT CTOPOHHUKOB aIbHOACHCTBUS

* TpexpacHo chopMyupoBaH0 MakcBesoM.

«@apajeit CBOUM MBICTIEHHBIM OKOM BUIEJT CHJIOBEIE JIMHUHM, TIPOXOJSALIUE 10 BCEMY
NPOCTPAHCTBY, TaM, I'/ie MATEMATUKH BHUAEIW LEHTPHI CHJI, NPUTSArUBaloOlMe Ha pac-
CcTosiHUM. Papajieli BULE NPOMEIKYTOUHYIO CPELY TaM, I/le OHM HUYEro He BUAEIH KPo-
Me paccrosinus. dPapajeit uCKasn CYIHOCTb SIBEHKUS B TOM, UTO IIPOMCXOMUT B Cpele;
JAPYrue yA0BIeTBOPSIUCh TeM, UTO HAXOAWJIA 3TY CYIIHOCTb B CNOCOGHOCTH AeiCTBUS
HAa paccTosiHUM, KOTOPOW OJapeHbl 3NEKTPUUYECKHE IKUAKOCTUD.

[lonb3ysich npeACTaBIeHUM 0 CUIOBBIX JMHUsIX, Papaseit B 1851 r. dopmymmpo-
BaJ 3aK0H MHAYKUMK: «{0/1M11eCTBO NPUBEJIEHHOTO B IBUYKEHUE SJIEKTPUUECTBA MPSMO
TPONOPLMOHANBHO UMCITY TepeceueHHbX (MpoBoAHuKoM,—bB.K.) muHuity, Okasanoch
B03MOYXHBIM O0BSACHUTE BCE 3JIEKTPOMATHUTHBIE SIBJIEHUST MPOJ0JIbHBIM HATSDKEHUEM |
6OKOBBEIM PAClIOPOM CUJIOBBIX JIMHUM, COBOKYIHOCTb KOTOPHIX M COCTaBJIsIET pealib-
Hy10 cpeny — 9up.

3 Exp. Res. N 114,

4 Hcropun Texiukn
§
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Buia i 9Ta KOHIENUUA MeXaHUCTHUecKoi? OTBET Ha 3TOT BOMPOC sipye BCEro
BCKPBIBAET MCTHHHbIE MCTOpHUECKHE KOpHU Teopun Papajest, — CBsi3b 3TOH TEOPHM
C peBoJIOLMeN, TPOU3BeAeHHOM napoM. dapajeeBcKoe noHUMan!e apupa H e 0 bl J1 o
MEXAaHUCTUUECKUM BCMBCIE MEXaHUUECKUX Teopuil adu-
pa XVII—XVIII BB. ®apaaeit uukorga He npeacrasyisul agupa COCTOSALIUM U3
MHOYKECTBA OT/IEJIbHBIX YaCTHll, K INepeMelleHHI0 KOTOPhLIX CBOASATCS 3NIEKTPUYECKHE,
MarHuTHBE U npoune siBnerus. Hanporus, B cratbe «Thoughts on Ray Vibrationsy,
B <Philos. Mag.» 3a 1846 r., oH oTKa3bBaeTCs MpeCTaBUThL Cebe B 11000/ yacTu npo-
CTPAHCTBA 4TO0-MG0 «KPOME CHJI M JMHMH, BLOJIb KOTOPBIX OHM AelcTByloT». Mexa-
HUYECKHe KapTHHBI 9(upa, ruApoAuHaMUYeCKue aHalorud, BECh 3TOT apceHas, B3si-
Thiif KapTesnaHLaMU U3 COBPEMEHHOM UM TeXHuKH, octaicst nosagu. Ho Ko n I e n-
uusna Papajgesns 6biia MeXaHNCTHUYECKONH B CMBICJIE COOT-
BeTCcTBY 0w eMm XIX B. Ira KoHuenuusi u sBysiercst Tof HoBo# Popmo ik
MEeXaHHWYEeCKOro MUPOBO33peHHUS, KOTOpPpYI nNOoCJHEAHEE
NPUHHSANO NoCje PeBONWUMU, NPOU3BEeLEHHON MapoM
Mapajeit He CBOAMJI 3/IEKTPUUECKUX SIBJIEHMI K HepeMelieHnio yacTull spupa, HO OH
CBOAWJI UX K YN PYT O0CTH K NPOAOJLHOMY HaTSDKEHHIO U NONEPEYHOMY pacnopy
CHJIOBBIX JIHUH. CoBepIeHHo GeCCHOPHO, UTO B OCHOBE JIOKUT UCTOPHUYECKAsi OrpaHu-
YEHHOCTb TeXHMKH, HallleAliell cBoe BepaykeHue B Teopuu Papajes. Eciu MenbHUALIBY
He Jllalii Kapre3udaHLaM Marepuana, uro0bl MOWTH Aajblie BUXpeil U uCTeueHuid, To-
napoBasi TeXHMKa He JlaBaja MaTepuasioB, UToOBI INATHYTH BIEPEA OT YNPYyrux Aa-
BneHuid. JleACTBUTENbHO, AualleKTUYecKas Teopusl CPENbl MOrjia TOSABUTHCA JIMIIL
B 910Xy 9JIEKTPHUYECKON TEXHUKY, T10JTyuMBIIeil caMofloBJielomee 3Hayenne. Ho Teopust
dapajiest Ob1a TEOPETHUECKUM 060GIIEHHEM TOTO TEPHofa, Koraa paboTsl B 0071aCcTy
97IEKTPHYECTBA BbIPACTa/lM HAa OCHOBE TEXHUYECKOT0 NpPUMEHeHUsl Apyrux Gonee
JJIEMEHTapHBIX (HopM ABUIKEHUSI.

91im oOBsACHSETCS TarKe U To obcrosiTenscrBo, uTo B paborax Papapes
YI)KUBAIOTCS PSIIOM MCTOKM TEOPUil, KOTOPbIE BIOCJIEACTBUM CTaM BPAKACOHBIMH.
[Mocne dapajest 271eKTPOH KaK /MEMEHTAPHBIA  3apsj U 9JIEKTPOMArHUTHOE mone
(cpena, cuioBble JMHMM) HavyaJM ocriapuBaTh APYr y Apyra poJib HOCUTEJIS 9MeKTpU=
YECKUX sABJeHUH; y dapafiess yKe Mex1y 971eKTPOXUMUUECKON 1 JIEKTPOMarHUTHOM
JMHUeit paboT CylecTBYeT opraHMuecKasi csish. OTKAa3 0T NMPUHLUNA AajbHOAEH-
creusi momor dapaeio pasobpaThcs B sABAeHUsAX 9nekrponuda. Ecmu Tpotryc,
JaBu 1 ap. oGBACHANN INEKTPONU3 MPUTSHEHUEM 3TEKTPOAOB, To dapajein yie
B 1833 r. 0TKA3asICA OT ITOT0 NPEJCTABIEHUS U HAyas ONepupOBAThL B3AUMOAEHCTBH-
€M CME)KHBIX yvacTul 3nekTposura. Bosneme Toro, dapafeit Bes uccnef0BaAHUS B
TOM HANPABJIEHUH, IJe ropasfo nogKe Obuin (a B ocHoBHOM euie OyfyT) HaWgeHb!
MOCTHI ME)K/Y TEOPHSIMH, ABUTAIOLUMHUCS TI0 [IPOTUBOIIONOMHEIM Geperam. ITo Hampa-
BJICHHE 3AKJIOUAETCS B AHAJOTMU MEXLY Maccoi U sHeprueif, MeXaHuKoN 1 oNTHKOH
¥ T, A., B aHaJOr¥¥, KoTopasi Bce OoJbllle CTAHOBUTCS TOXOXK2H Ha eAVHCTBO
9TUX siBJIeHuH. dapajieil mojaraj, 4To eauHas Cpefa rnepefaer v CBET M JIEeKTpuue-
cKue cuiibl, «CoryiacHo B3TJISANY, KOTOPBIA S OCMENMBAIOCh BBICKA3aTb, M3/yueHHE
npexcrasnsier co6oii BeCIIYIO GopMy KosieGaHUH TMHUIA CHJT, KaK U3BECTHO COEMMHSI0
IUX MeXLy co6oif yacTuLibl, a TAIOKE M Macchl BellectBa. IJTOT B3IJIAA MbITAETCA
ycTpanuth agup, Ho He KosebaHusy.

dapajieil He TOJILKO BBICKA3aJl 9Ty JOTaKy, HO B pe3ynbTare psaa ONBITOB 00Ha-
PY)KuJI BpallleHHe TUIOCKOCTH MONSIpu3alud B MarHuTHoM nose. OH NBITANCA TaKKe
(B mocsiefHeM oMbiTe €ro YH3HU) OOGHAPYXUTh BIMsIHHE DJEKTPUUECTBA Ha CIIEKTP,
KoTopoe ObUTO HaiifieHo ToJIBEKa CnycTsi 3eeMaHOM. > :

OcolenHo sipKko BbICKasaHa pyKoBOAsINasi ujesi 9tux paGor B maparpade,
TOCBSIIIEHHOM T SAIT OT € H K 10. !

«JlaBHHMIIHEE M ToOCTOsIHHOE yGeKAeHHe B TOM, UTO BCe CHJIBI MPUPOABI 3aBUCAT
JApyr oT Apyra U MMEIT o/iHO o0uiee NpPOMCXOXMKAEHHE WM, BepHee, NPeACTaBJIAIT
co0o¥t pasnuuHbIe. MPOSBIEHUS OAHOM (YHIAMEHTAJIbHOW CuJibl, 4YacTo NPUBOAUIIC
MEeHs1 K pasMbIIUIEHHSIM O BOSMOXKHOCTH 9KCIIEPUMEHTAIbHO YCTAHOBUTDL CBA3b ME)ULY
TSArOTEHHEM W 9JIEKTPUYECTBOM M, TaKUM 00pa3oM, BIUIKOUMTb TArOTEHWE B Tpynimy
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CTOJIb MHOTOUNMCJIEHHHIX M CTOJb PasHOOOpa3HBIX MNpPOSIBIEHUH CUJ, 00HMMAIOILYIO
TAKOKe MarHeTU3M, XHMHUYECKYI0 CHJIy W TeMJI0TY M CBA3YWINYI0 UX o0mumMH
COOTHOIEHUAMUY L,

OnbiTel He Ay NOJOXKUTENbHOr0 pesyJbraTa, Ho dPapaaeit, my6nuKys ux u 1o6po-
COBECTHO YKa3blBasi HA CiyyaiHOE NMPOUCXOMIEHHE HEKOTOPHIX 3JIEKTPUUYECKHX SIBJIE-
HUii, CoNpoBOXCAABIIMX TaJileHie TeJ, BCe YKe 3asIBJISIET, UTo ero yOe)aeHue o CBA31 Me-
Ry TATOTEHHEM H SJIEKTPHYECTBOM He [10K0J1e0JIeH0 OTPULATE IbHBIM Pe3YIIbTATOM ONBITOR.

V. ®apaneit 1 coBpeMeHHoe yueHne 06 2/eKTpUYECTBe

Coepa snexTpuUecKOl TEXHWKH B 9MOXY (KJACCHUECKOT0» MPOMBIIJIEHHOT0 KanuTanuama.
[MocneperoOLUOHHBIE MO3UNUKM OyPIKYyasHoit HayKu u Teopuu asexTpuuectpa 40—60-x ronos.
VImnepuanuam, peBoJlionMsi, TPOM3BENEHHAS] 3JIEKTPUUECTBOM, M pasBUTHE TEOPUU  MOJIST,
PassuTue anexTponHoit Teopuu. I'paAnymas dEKTPHUECKAsl TEXHHKA M MMEPCHEKTHBBI CHHTE3a
TEOPUH TIOJIS M BJIEKTPOHHOM TEopuH.

Mbl BBISICHUJTH, YTO KOHLENLus Cbapazleﬂ CBsI3aHa C 3MOX0M, Korjaa JIEKTPHU-

YECTBO ellle HEe NPUMEHANOCh B TEXHMKE, HO PEBOJIOUMSA, NPOM3BEJEHHAs] NApOM,
PACKPBIIA €ro CyIIEeCTBEHHENIYI0 0C00eHHOCTL — YHUBEPCAIbHYI0 CBA3L C APYTHMH
¢dopmamu aHepruu. C 9TOM TOUKM 3pEHUSI TNOMLITAEMCS] TIPOCJIEUTb JAasbHeile
CybObl hapajieeBCKON KOHLENIUU U HAPUCOBATh (IMUJIOTY M3JIOXKEHHON MCTOpUH.
Jnoxa «KIaCCHYECKOro» TNPOMBILIJIEHHOr0 KamuTaamsama Obula 9noxoil mapa.
IMap nosnoctbi0 cooTBETCTBOBAJI 3ajauam GYpyKyasHOTO CTpPOSI. Cidepa npumeHeHUsk
9IEKTPUYECTBA OrpaHMUNBANACH 0071acThIO CBsidu. Tenerpad BBABUHYI Brepes rajb-
BaHOTeXHHKY. B oroit o0nacti npumar, eCTeCTBEHHO, MPUHAMNEKUT H € T 0 JI I0,.
anpoBoAHuKaM. C Jpyroif CTopoHsl, peaKluOHHbIE TEHACHLUY TOC/IE PEBO-
Jouuyn 1848 r.cTanu ropasjo cuibHee B MIPOBo33peHun Oypicyasuun. B pesynbrare
40—60-e rogsl  XIX B. Obliv BpemeneM ymajka ydeHus o6 anexTpuyecTse. Teopuw
9TOro neproza ObLM MoJABEPTHYTH IHIebCOM COKPYIINTENbHON KPUTHKE B €ro CTaThe
«nexrpuuectBo». HaubGosiee XapakTepHOW u BadKHOW AJIsi 9TOTO MEPUOJA SIBASIETCS
Teopusi Bebepa. Bebep cunTaeT 0CHOBHBIM B 9IEKTPUUECKUX SIBICHUSIX TeUeHHE PA3HO-
HUMEHHBIX DJIEKTPHUUYECKUX YKUAKOCTEH MEXY MOJIEKYJaMU MaTepyu. :
OH 5ICHO BUAUT aTOMUCTUYECKOE CrpPOEHHE JIEKTPUYECTBA, HO, B MPOTHBOIOJIONK-
HoCTb Papajielo, HUUero (PM3MUECKU pPeasbHOTO He BMJMT B NIPOCTPAHCTBE MEXMCLY:
3apsiiamu. Ilpyu 9TOM nopuHo usnuecKkue npeacTaBIeHst OTIANM, Ha A0JII0 TEOPHM
0CTaUChb JIMLIb MaTEMATHUYECKHE MAaHMITYJISIMKU C SKCIIEPUMEHTAILHBIMY JAHHBIMU, W
Belep oxasasics Haubosnee BBIIAIOIIMMCS TPEACTABUTEIIEM TOTO Y3KOT0 SMITMPHU3Ma, KO-
TOPBI ¢ OrpaHUUEHHBIM CaMOJI0BOJILCTBOM PEMECTIEHHUKA TPETUPYET (unocoduio ecre-
crBo3Hanus. [Togbem yueHust 00 anmexTpuuecTBe, CBS3aHHLIN C uMeHeM MakcBenna, Oblr
BbI3BAH HOBO¥ CTYIEHbIO 3/1eKTPHYECKOI TEXHUKI—TeHe paTopavu 1 iBuraTe1stmu 60—
70-x rosios. HInpoxoe pacnpoctpanenue Teopur Maxcsenia mpousoiuio B 90-x rogax..
B snoxy wumnepuanusma aBTOMaTM3aLlMsl OXBAaTuJia BCJIEJ 3a JIErKOM MHAYCTpUEn U,
TsDKeIy10. Iro noTpeboBasio HoBoro Asurarens. IlapoBoii ABUraTesb oKasancst 37ech.
SIBHO HeJ0CTAaTOUHbIM. BepHee, He cam mapoBoil ABUraTe/ib, a MEXaHUYECKas TPaHC:
MHCCHSI, COeMHsIBIIAs ero ¢ pabouumu maumuHamu. [ocneanue B aBTOMAaTH3HPOBAHHOM:
MaccoBOM TPOMSBOACTBE BBITSITUBAIOTCS LENBLIO, U PACCTOSIHUE Mepefaun ABMWKEHUS
NPEBLIIAET BO3MOXKHOCTH MeXaHMYeCKoi TpaHcMuccud. CBepx Toro, pabouue Ma-
UWMHBL NPY  9TOM HAUWHAWT TPEAbSIBIATL Camble pa3HooOpasHble 3anpochl K Mo--
Jlaue 9Hepruu, BHIXOAS 3a npeaensl ruOKOCTH u  ApOGHOCTH, CBOWCTBEHHHIE Me--
XaHUUeCKOMY npuBody. B snoxy wumnepuainama s/1eKTpUUECKast TeXHMKA YRo--
BJIETBOPWJIA BTH 3anpochl. JJIEKTPOMArHeTH3M, paHee NPUMEHSIBUIKICA ANns nepe-
Jlaud CUTHAJIOB, OBbLI MCIIONIBL30BAH JUIST Tepefaun 9Hepruu. DNeKTPHUECKUH [pHBOR!
cosjiayl aBTOMATHUECKMH BHYTPU3aBOACKMH TPAHCNOPT, KoHBelep, HempepbiBHBIN:
nepexoj npeaMera Tpyia oT OAHOM omepalud K Apyroi. Camble onepauuu: CTam
BBINOJIHATBLCSA Ha CHNELUATM3UPOBAHHBIX CTAHKAX. ) :

1 Exp. Res. Ne 2702,
4*
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& :
ITO 03Ha¥as10 KOPEHHYI0 PEKOHCTPYKIMIO CUJIOBOr0 amnmnapara IpoMbILIIEHHOCTH
B HampaBieHuu aBromaTtusauuu, Ho Obuta s 9Ta aBTOMaTU3ALUs MOC/IEA0BATEILHOM,
1oJIHOM, 3aBeplleHHoM? Her, CoBepuIeHHO OYeBMHO, UTO OHA JAJIEKO He 3aBeplIeHa
u ceifuac. B HenpepbiBHYI0 ceTh TpaHC(OpPMaLMyd 3HEPrUHM He BKJIIOYEHO BEIIECTBO,
€ro M3MEHeHue, npespaileHne 1 co3flanue. ToJIbKO Toraa, Korjaa CuioBasi peKOHCTPYK-
LS CONBETCS C PEKOHCTPYKLMEN TeXHOIOrUM, ¢ XUMU3aluell Npou3BOACTBA, TOJILKO
‘TOrjia aBTOMaTu3alus MoKer Obith 3aBepiueHa. Ho aro yye 3agaua coscem Jpyroit
MCTOPUUECKOH artoxu. YTo >Ke Kacaerca Bcell mocnenneil versepty XIX B., T. e. me-
puoia, KOrAa co3JaBajiach COBPEMEHHasl 3JIEKTPUUECKAasl TeXHWUKa, TO 3[eCh JeJo
OrPAaHUYMBAJIOCH JIMIIL OCBEIeHMEeM M CHJIOBBIM anmnapaToM NpPOMBIMIIEHHOCTH.

- Kax Busia aTta ' 9KOHOMUYECKAss TEHJAEHLHS HA PpasBUTHE JJIEKTPUYECKOM
“TeXHUKHP " :

CHauana pasBUTHE 3JIEKTPOTEXHUKHU ‘eile MIJI0 MO JIMHUK IOCTOSAHHOTO TOKa.
“O/HaKO M0 CBOEMY CYILeCTBY MOJIyueHHe JJIeKTPUYECTBA HA OCHOBE 3JIEKTPOMATHUT-/
HOW/ MHAYKUMU CBA3aHO C MepeMeHHLIM TOKOM, TaK KaK JJuTesibHOe pabouee Harpsi-
JKEHUE MOYKHO TOYyYuTh JIAUIL PU M3MEHEHMH YHCIa CHJIOBLIX JIMHUM, KOTOpoe TO
‘BO3pACTaer, To y0sIBaeT. IT0 MPOTUBOPEUHEe CTAJ0 SIBHBIM MOCJE U300PETEHUs TpaHc-
<popmaTopa — OCHOBHON MaUIMHBI, IO OTHOIUIEHUIO K KOTOPOM BCe reHepaTOphl M Mo-
“TOpBI SIBNISAIOTCSE MofuduKanuamMu. TlepBoe Bpemst TpaHCHOPMATOP M TIEPEMEHHBI TOK
#He NPUMEHSIIMCh JUTa CHloBbIX Henedd. Eme B 1887 r. BikypHase «IneKTpuuecTBo» !
roBopuwiochk o TpaHchopmaTope: «K CoXKaneHMIO, UM MOXKHO I0JIb30BATBCS TOJBKO
JUIS OCBEILeHusI, U1 Mepefayun »Ke paboThl U JIEKTPOIM3a Hesb3sl, TaK KaK anmapar
YTUAU3UPYET U BOCIPOU3IBOAUT TOJIbKO TOKH I1epEeMEHHOr0 HampaBiieHusi». [lelcTBu-
TEJBbHO, IS TOro YTo0bl AIEKTPUDPUKALIMA CHIIOBOrO annapara mnojyyuia agsKBaTHYIo
‘el TeXHUKY, HeXBaTaJ0 HeoOXOAMMOr0 3BeHAa — aCUHXPOHHOro ABurarens. Ilocnen-
tHuit Geut ckoHcTpyupoBal B 1891 ., u B ToM >Ke rofy Obiia moctpoena Jonuso-Io0-
‘poBOJILCKUM TiepBast Tpexdasnas suuusa nepefauu. 90-e roapl XIX B. — Bpems mo-
JDeIHOro MecTBUS TEXHUKU MepeMeHHoro ToKa. B Hell Hales moyiHoe U nocaenoBaTesb-
Hoe OCYI[eCTB.IeHNUe PUHLINI, JIEKABIIMKA B OCHOBE BCell TEXHMKH CUJIBHBIX TOKOB,
HauyuHada ot 'pamma u CumeHca, — MOJYYEHHE 9IEKTPUYECTBA MYTEM MEPUOANYELCKUX
M3MEHeHHH MarHUTHOTO Tosis. OJIEKTPOMATHUTHOE MoJie B JaJibHedIeM Mosiyyaer
TIOJIHYI0 TEXHHYECKH O0CSI3aeMyI0 CAMOCTOSITENILHOCTB B paauoBonHaxX. Takosa 3Bo-
JNOLUST TEXHUKKY NepeMeHHoro Toxa. Eil CooTBETCTBOBANO pasBUTHE TEOPUM DJIEKTPO-
MarHuTHoro moJssi. Maxcsenn paspaboran yuenue dapajiest u rnepeBes €ro Ha Mare-
MATHYECKUIT A3BIK, €IMHCTBEHHO JOCTYNMHBIA JJIt HayuHBIX KpyroB. OH npeBpaTui
B CTPOHHYIO Teopul0 reHUualbHBIE Joraaku dapajesi 0 e[MHCTBE CBETA M JIEKTPUYE-
€TBa. J1a Teopus moiayudsa muporoe pacnpocrpanenue B 90-x rogax. Ha ochoe
ee 10 JAanbHelillee pa3BuTHE MpeACTABIEHUH O CBETE W 3JIEKTPOMATHUTHOM ToOJIE.
B Hayky Oblni BBeIeHB! MOHATUS BJIEKTPOMATHUTHBIX BOJIH, MX UMIIYJIbCA H, HAKOHELL,
HOBOE MOHATAE MACCHl, ITa JuHUS CBA3aHa ¢ uMeHamu [loiintunra, . Tomcona, I'a-
3enepsa, [Tnanka, A6parama u AnnGepra DiHwTeliHa, :

1 IMocneauuit yCTaHOBHJI 9KBUBAJEHTHOCTb BCSIKOW MacChl OMPENEIEHHOMY KOJIH-
YeCTBY 3HEpruu, KOTOpPOe OTIMYAETCS OT MACCHl JIMNIb MOCTOSTHHBIM KO9(MLMEHTOM
TPOTNOPUHOHANBHOCTH, PABHBIM KBaApaTy CKopocTd cBeta. [IpaBuyibHO mocTpoeHHast
Teopust OTHOCHTENILHOCTH J0/DKHA OBITh JIOTMYECKH CBsi3aHa ¢ PapajeeM, ero 60pb0oit
TIPOTUB JajbHOAENCTBUSA, ero Teopuell mosis. Mel Buie/nd, UTO U MCTOPHUUECKH 3Ta
CBA3b OcyliecTBUIach uepes Maxceenna. Ho Ditnureitn, no cpaBHenuio ¢ dapajeem,
ObUT chIHOM Apyroit snoxu. Ero Teopust uieanucTHyecKuy MHTEPIPETUPYET yCTAHO-
BIIeHHBIe cooTHowennst. OH He fan TaKod (usnuecKoit KapTHHBI, KOTOpasi COOTBET-
crBoBana 6nl (GopmanbHBIM AOCTIDKEHHsIM Teopun, He jana ee u Bcs coBpeMeHHast
HayKa. SICHO Bo BCSIKOM Ciyuae, uTo BCe JEJI0 — B 3JIEKTPOAUHAMUKE CPElbl U UTo
TeXHUUECKOe TpUMEHeHUe TEOpHH clenaer Cpeay, T. e. (u3uuecKoe 3amnosHEHHoe
TIPOCTPAHCTBO, HEMOCPEACTB e HHBIM areHTOM SHEPreTMYECKUX MPOLECCOB,
B (opme, Hanpumep, nepejauu sHepruu 6e3 npoBooB. SlcHo TaKKe, UTO PHU3MUECKas

1N\ 3; orp. 21,



UCTOPUYECKHME KOPHHU PABOT ®APAIES 53

MHTEPIpETAalUsi TEOPUM OTHOCUTETBHOCTH HEBO3MOYKHA (Ge3 TpuMeHeHus 'Mojenei,
pa3palboTaHHBIX 9JIEKTPOHHON Teopueid, T. e. JApyroii JuHuell yuenusi o6 ssneKkTpuye-
CTBe, Bblulefmer ud pabor Papanes. Ilocne dapajess aeKTPoOHHAsI TEOPUs Cenana
HECKOJIbKO wwaroB Bmepej, B paGorax I'enbmronbua, CronHes u jp. Ilpeauctopus
3aKanuuBaerca B 1895 r., xorja JlopeHu cosgain cBolo Teopulo, a PeHTreH oTKpHIN
CBOM JIyud. XapaKTepHO, UTO B 9TOM )Ke TOAYy MOJyUUJIM TEXHUUYECKOE NTYUMEHEHWe
otipoitust Fepua ([Mormos u Mapkonu), M, Takum 06pasoM, Co3/laHue COBpPeMEHHOM
/IEKTPOHHON TeOpuM COBMANO € KyJIbLMUHALMOHHOW TOUKOW B PasBUTHH 5JIEKTPO-
marHerusma. JlopeHil, no ero coGCTBEHHBIM CJI0BaM, 'B M3BECTHOM CTENEHH BEPHYJICSH
K Bo33peHusM BeGepa u Kiaysuyca, Ho onsiofioTBOpuJ 9TH TPEACTABJIEHUS] YUEHHEM
MakcBesisia 0 MarHUTHBIX CHJIAX ¥ CMELIeHUH B JnasieKTpuke. Takum o6pasom y Hc-
TOKOB COBPEMEHHO! 2/IEKTPOHHON TEOPUM MOCIIE[HSISI ueprana y 3J1eKTpoMarHeTHsMa
He TOJIbKO TeXHUUECKME UMITYJIbCh, HO U TeopeTuueckoe opyue. Ona Obuia npenmy-
IIECTBEHHO CBsI3aHa CO CTapoil 2/IeKTPOXMMUUECKOH Teopueit u sBnsnack HeusGex-
HBIM BBIBOJIOM M3 3aKOHOB 9JIEKTPOJIMTUYECKOH auccormanyu. Ho B 90-x rogax siBie-
HUsl, KOTOpbie 00ecreynBaam ee paclBeT, JIe)Kaju B HanpaBJieHUH, HECKOJIBLKO COMHU-
JKaBIIeM 3JIEKTPOHHYIO TeOpHio ¢ Teopueli nons. Sto Gbuio siBieHne 3eeMaHa u Jy-
yenCrnycKaHue aTomMoB, M3yuaBuieecsi BuHoM (0H ycTaHOBMJI CBOM 3aKoHE B 1893
u 1896 rr.), Inanrom (¢ 1897 r.) u ap. Ha 310it 0CHOBE 371€KTpOHHAS TEOPHS WIJA OT MO-
Oeabl K mobeae. Ona sacrauna Inanka B 1900 r. nepecMoTperb mpeicTaBsienusi o6
SHEPruM, ¥ HOBBIA B3IJIsIA, BCKope mnocsie cosfanusi Pesepdopnom Mofenu aroma,
nojyuusi GU3NUECKyI0 MHTeprperanuio B 3aKkonax Bopa.

OnHoBpeMeHHO MOABWIIMCH ¥ CUMOTOMBI Kpusuca. Temepb (uiocopusi ye He
TPETHPOBAJIaCh, BONPOCH MHUPOBO33PEHUS MOJYUMIH TPOMAJHYI0 aKTyaJbHOCTD,
crajau 00eBLIMH, MaTePHasu3M YIPoyKas OTHIOAb He TEOPETHUECKUM TO3HIMSIM TOCTIOf~
CTBYIOIMX KJIAcCOB, U (u3uKu Havamu ycepaHo gunocodcTBoBaTh. 3T0 CBOAMNOCH
K MaJlOBpasyMUTENIbHBIM KpUKaM 00 MCYeSHOBEHMM Martepuy. JIeHWH He TOJIbKO
PasbACHAN MCTUHHBIA CMBIC COBPEMEHHOIr0 €CTECTBO3HAHMS, HE TOJILKO BCKPbUT
KJ1aCcCOBBIE KOPHY I'aIbBAHN3UPOBAHHOI 0'3JIEKTPOHHOM Teopueii uieannsma, Ho ¥ 0600~
IIWJI HOBYIO CTYMeHb (u3MKM reHuanbHoi GopmymupoBkoli: «OrpaHnyeHue MexaHu-
YeCKMX 3aKOHOB O{HOW TOJIbKO 06.1aCThIO SIBJIEHNH NPUPOJLI U TofunHenne ux Gosee
riyGoKuM 3aKOHAM 3JIEKTPOMAHMTHEIX siBNieHui» ', Belo npaBunbHOCTL 9TOH (op-
MyJiel TI0Kasasna mnosiBuBIIasicst yepes 16—20 jier KBaHTOBasi M BOJIHOBAs MeXaHMKa.

B reopun Bopa npepeiBHOCTL "aHepriy ‘cBoAMNACh K NpPepHIBHOCTH BOSMOMHBIX
noJio)kennii siexTpona. Kapruna cocrosina us 3apsiioB M reOMeTPHYECKOra MycToro,
a He (u3nuecKoro, 3arnoJHEHHOTO NMPOCTPAHCTBA MeXAY 3apsinamu. KoHeuHo, KBaH-
TOBAHUE 3JIEKTPOHHBIX OPOUT B IPOCTPAHCTBE, NPEACTABJABLIEMCS NYCTHIM U TIOTOMY
HerpepbIBHBIM, . 6bl10 HeoObsACHUMBIM. Teopusi Jlyu ne-Bporma (1924 r.) cpenana
B 3TOM BOMpOCE pemmTeNbHblif war sreped. OHA NPOJOKUIA MOCT MEXAY ONTHKOM
U MexaHuKo#. [1py aToM ABMYKEHHME dJIEKTPOHA 0KA3aJ0Ch €CJiM He CBEJeHHBIM K BOJI~
HOBBIM TIpoueccaM B Cpefie, TO BO BCAKOM 'Clyvyae CBSI3aHHBIM ¢ Humu., Opnako
Ae-Bpornb He nan ynoBneTBOPUTENBHOM (U3MUECKON HHTEPNIPETALIMH STUX BOJIHOBHIX
npoueccoB. KpantoBas mexanuxa I'alizenGepra fenaer eme ofuH mar prnepef. Oua
paccMaTpuBaeT KaK MEpPBUYHEIE M OCHOBHBIE SIBJICHWSI B Cpefle W CHEKTpasibHbie Be-
muuunel. Ho B wacty dusuueckodl mnrepriperaimy IalisenGepr maer Hasaj naje no
CpaBHeHUI0 ¢ fle-Bporyiem, noCKoNbKY B €ro Teopuu QuanuecKue MOJETH Cpeibl U3ro-
HSIOTCA W BOCTPEIalOTCsl fa)Ke Uit 3JIeKTpPoHa. ; ; '

M&r BumuM, uT0 OCHOBHASI JIMHUSI TIOCTYTIATENLHOT0 ABWKEHUS HAYKU B TEOPUAX
ne-Bporaisi, Wpenunrepa, Malizen6epra, [upaxa u 'Ap. COCTONT B NMOJUHHEHHN MeXa-
HHKHM 3JIEKTPOHOB 9JIEKTPOAMHAMUKE Cpelbl, T. €. B (IOJAUMHEHUH MeXaHHUeCKHX
3aKoHOB Gosiee ry6oKuM 3aKoHAM 3/1EKTPOMATHUTHEIX 'siBnenuity. dusnueckas pas-
paboTKa 3THX TEOPUit 0MKHA 3aKM0YaThCS B MOMCKAX OCHOBBI KBAHTOBAHUS ~— MNpe-
/ PHIBHOCTH 3aM0JIHEHHOT'0 MPOCTpaHCTBA ¥ BpeMeHH. OJHAKO U TBOPLBI HOBBIX Teopui
1 ofuipanbHas HayKa No-MHOMY OLeHMBAIOT 9TH TeOpHH, paspabaThiBAlOT HX B MHOM

1 Mewnwun, Cou, 3-¢ uan., 1. XIII, crp. 214,
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HATIPABJIECHAM M TPUXOAST K COBEPIIEHHO a0CypAHOMY NpEeACTABAECHHIO O [BHIKe-
#puu 0e3 Toro, uto ABWKercs., TeM caMbIM TOPMQ3UTCS YKa3aHHbIA MOBOPOT 9JIEKTPOH+
HOM Teopuu K Teopuu 1ojsi. UToObl BHISACHUTE TIPUUMHBL 9TOT0, HYXKHO 00paTHUThLCS
K 00IeCTBEHHOMY CMbIC/ly Teopuit fe-Bporns, I"aisentepra, Illpeaunrepa U Apyrux
'BOPLOB COBPEMEHHON KBAHTOBOH MeXaHMKH.

~ BoKpyr KBaHTOBOII MeXaHHKM MOJHsIach elle 0onblias mymMuxa, YeM B CBoe
BpEMsl BOKDYI TeOPUM OTHOCUTENbHOCTH. JleCATKH KHUT W COTHM CTaTeidl eXXerojHo
3aTParuBaloT 3Ty HOBYIO 00s1acTb. O BOJIHOBOI M KBAaHTOBOM MeXaHMKe MUUIYT Jajce
©Ke/(HeBHEIE eBpoleiicKue ra3erbl. XapaKTepHo, uro 00JbIIMHCTBO MOMYJISIPH3aTOPOB
CAMHOTH3UPYIOT MYyO0JIMKY, IJIABHBIM 00pasoM, I'HOCEOJIOTMYECKUMH (OTKPOBEHUSIMUY
HOBOI Teopuu. Cojlep)KaHue ee CKPHITO OT ITUPOKUX KPYT0OB HEAOCTYIHBIM MaTeMaruye-
C (UM ammapaToM, H AOCTOSHUEM 3TUX KPYTroB 0Ka3bIBAalOTCS MOJHbIE YTBEPIKAEHHS O
«HeHa0JII0laeMOCTHY, (IHAETePMUHU3MEY U T. I. OJHAKO U Cepbe3Hble HayuHble Kpyru
MOJHAMAIOT HA IUT TBOPLIOB HOBOW TeOpHU HE CTOJbKO 32 0 0bsICHEHMU e, Ha-
npumep, Audpakuuu 371eKTPOHOB, CKOJIbKO 3a MHUMYK HEOOBSCHUMOCTH BOJIHOBOM
MEXaHUK{ C MO3HLMI MPUYMHHOCTH. ITO KaK Heyb3sl 0oJiee sIPKO XapaKTepusyer
PeakoHHOCTb o(uLranbHOoi HayKku. MneanucruuecKue BhIBEPTHI KBAHTOBOM MeXaHU-
K, B TPOTHUBOIOJIOMKHOCT JeHCTBUTEILHO MPOrPECCUBHBIM 3JIEMEHTAM T€OPUH, COBCEM
e HOBBl. Eciau u3 o0beKTUBHOro (axra, 4TO MOJIOXKEHHE U UMIYJILC YaCTULBLI He
MOTYT ObIThb TOUHO 3aPUKCHPOBAHBI HE3ABUCHMO JAPYT OT Jpyra, AeNAaercs BBIBOJ,
‘3anpeuaouuil HayKe M0Jb30BaThCsl HeHA0/II0MAEMbIMU TIOHATUSIMM ¥ MOJEJISIMU, TO
9TO0 — NpoCcTOe MoBTOpeHue B3risioB OcTBanbia u Maxa, pasrpomseHHBIX JIeHMHBIM
8 1909 r. He roBoputh 0 TOM, UTO He BXOAUT B «HaO0I04aeMy10» Cepy, B «OMBITY, M0-
HIUMAEMBIA TM0-MAXMCTCKH, — UTO MOXKeT OBITb peaKUuOHHEee 3TOro TpeboBaHMS?
Mexay TeM muporue Kpyru Oyp)Kya3Hoil HAyUYHON MBICIM MMEHHO B 3TOM BHJAT
«Co0Ia3HuTeNbHYI0  cTopoHy Teopun [aitsenfepra. 3gech y3Kuii  3MIOMPU3M
/@CTECTBO3HAHMS C MPEeTeHINO3HEHIIUM BUAOM (OTKPBLIBAETY B KaueCTBE HOBBIX MCTHH
«CaMbIif cTapelif U CKOMIpoMeTHpOBaHHBIA XyilaM. Bce 9T0, KOHeuHO, MEIIAET HOBOI
Te0pUH PasBUBATBCS B Ty CTOPOHY, I/le MOTYT OBITb pelIeHbl ee IPOTHBOPeuHs.

Bsamen sroro Teopusi CTaHOBUTCS OJHHM U3 3BEHbEB YTOHUEHHOrO (HAayUYHOIO»
MmpaxoOecuss. KBaHnToBasi MexaHumKa, KaK M TeOpusl OTHOCHTEJLHOCTH, TOJIyuHsIa
NPAKTHYECKOE IPUMEHEHHE HE B TEXHUKE, & B UAE0I0THYECKOM BOOPY)KEHUH TIPaBALLEro
Knacca. Tem cambIM 3aKpblICA TIyTh K €€ TeXHUYECKOMY NMpPUMEHEHHI0, KOTopoe He-
BO3MOYXHO Ha pesbcax COBPeMEHHON MAeanHCTHUeCKoi unTepnperauuu. Heuero u ro-
BOPHUTb, 4T0 JalbHoJeHCTBUE SIBMSIETCS HEOOXOAMMEHUINM 3TEMEHTOM COBPEMEeHHOIo
oronrenoro gopmanuama. C Apyroit’ cTopoHsl, ero IPOTHBHUKY B pamMKax meradusu-
YeCKOro MeTofa He HAXOAAT HUYEro JIyuuiero, Kak BepPHYTHCS K MeXaHUCTHUECKUM
Teopusm adupa.
~ Jlse KoHuenuuu, Kotopsté Buluiu u3 pabor dapaiesi, 0KA3aTUCh CBSI3aHHBIMA
@© IBYMs HalpaBaeHUsAMU dJIEKTpUUecKoil TexHuku. OaHa U3 HUX MoCTaBUiia Bo IJ1aBy
yraa nome, Cpeay W YCTaHOBUIA 9JEKTPUUECKYIO PUPOLY CBETa KaK OCHOBHOI'O IMpPo-
ugecca, MpPoUCXoAAUIEro B cpefe. 9ta JUHUS B pa3BuUTHM (U3UKU B MOCIEIHEM CcueTe
ObIIA UCTOPUYECKH CBSI3aHA C POCTOM FOPONOB U TSDKENON UHAYCTPUHM, C PEKOHCTPYK-
Lued CUIIOBOTO aumapara mocsefHel u ¢ ‘9JIeKTPOMarHUTHOW TeXHUKON TepeMeHHOro
-roka. [lpyras MMHUS, HCTOPUUECKH CBSI3AHHAS C 9IEKTPOXUMUEN, MocTaBuia BO IJIaBy
yria 3apsf, 3JeKTPOH, YCTAHOBUJIA JJIEKTPHUYECKYI0 NPUPOAY MATEepPuu U BOJIHOBYIO
NPUPOAY. DTIEKTPOHA.

B HelHemHeM BeKe Ka)kAblil KPYMHBIA HOBBI mar Kak B OJHOM, TaK u B Apyroi
Teopun ' commKan ux Mexay coboit. CraHoBuTcsA Bee Gosiee OUEBHJHBIM, YTO eJuHast
Teopust, Kotopas Moryia 6s 00BSICHUTH Bech (haKTUUYECKUit MaTepuas, cobpaHHbiil HaY-

. Koif," TOKAT HA mepecedenun cxoaaumxcs muuuit. Ho moka B aroit o6mactu rocmnop-
CTBYeT ellle HEeBepOsITHBIN Xaoc.

"ne ke BBIXOJ U3 aToro xaoca? Kaxum oGpasom Gy/ieT nocTpoeHa MOHUCTHYECKAs
Teopusi  9nekTpuuecTBa? ENUHCTBEHHBIH NyTb — 9T0 TNpPAKTHUECKOE IpPUMEHeHHe
HOBBLIX 3aBoeBaHuit ‘Hayku. Ecnu «o6 aneKTpuuecTBe MbI CTaJIM 3HATh KOE-UTO pasyM-
H0E TOJILKO C TeX M0p, Kor/ia Gbl1a OTKPHITA TEXHUUECKAsI IPUMEHUMOCTD erod (IHresne),
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TONOJHOE MpeACTaBJAEHUE 00 3NEKTpPUYECTBE CBIA3AaHO
C NpUMEeHEHHEM €ro KO BCeW 0061acCTu NpouU3BOACTBE H-
HOM TexHuKu OCraHOBUMCA Ha 3TOM NojpolHee,

Beie Mbl BUjed, 4T0 aBTOMATH3alUusi MPOM3BO/JCTBA OCTAHABJIMBAETCS! HA Ipa-
Hule BemecrBa. TexHUKa, OBJlafieBlUasi MOJIEKYJISIDHBIMU NpPOLECCAMU, 3aiepyKasach
mepef, atomom. IlepemaruyTh aToT 6apbep, 3HAUUT PEKOHCTPYMPOBATH BCIO MPOMBIIL-
JIEHHYIO TeXHOJIOTHIO, 3HAUUT OMEPUPOBATb HOBBIMH BUAAMM ChIPbSl M [OJyYaTh CO-
BepUIEHHO HOBBIE NMPOLYKTHl U, CJIE[OBATENLHO, [1EPEKPOUTD CYIeCTBYIOIUE TEXHOJI0-
rHyecKre 0Tpacyiu npousBoAcTBa. KoHeuHo, TaKasi peKOHCTPYKLus HEL0CTynHa Ka-
nuranusMy. KanuranuctuuecKoe Xo3sMCTBO 3HAeT XMMHU3aLMI0, HOBLIE BUJLI CHHTE-
“TMYECKOro ChIpbsi, HOBble MaTepuaskl, IUIACTMAcChl, HOBbIE NpPOU3BOACTBA. Bce 3T0
-CYLIECTBYET M IOMOraeT HaM paso0parbCsl B HamnpaBiieHMM PasBUTHSI COBPEMEHHOM
TexHuKu. HoBble oTpaciu KanuTaJuCTHYECKON MPOMBILUIEHHOCTH [0 KpU3MCa OTJIH-
Yanmuch Aaxe OypHbiMu TeMnamu passutus. Ho, Hecmorps Ha 910, oHu ocTaloTCst npH-
JIATKOM K CTapbIM TEXHOJIOTUYECKUM OTPACIsIM. B KanmuTanucTHuecKoM Xo3siicTBe
JUISL HUX He MOKET CyLIECTBOBATH MHOW POJIM. A M@Ky TeM AaybHeiiuiee pasBuUTHE
.aBTOMATM3Ma HACTOSTE/IbHO TPeOyeT peKOHCTPYKLUM TexHosoruu. Jis aBTOMaTH3Ma
HEe0o0X0 UMbl BLICOKME MeXaHMUYEeCKHe M IJIeKTPUYECKHe HATNpPSDKEHHSI, BBICOKUE TeM-
repaTypel U JaBjieHusl. YCKOpEHHE BCeX TNPOM3BOJCTBEHHBIX IPOLIECCOB, BCEX TeX-
HHYECKU MPUMEHSIEMBIX peaKiuil, Besje TpeOyer BrIcoKoro morenuuana. Crapbiif me-
TaJIAYeCKU I KOCTSK TEXHUKH — UYT'YH, )Kese30, o0klYHasH CTajlb — HE BBIIEP)KUBAET
TaKuX HanpsbKeruid. Crapble B/l HEMETAJJIAYECKOTO CHIPbSI — JepeBo, MepCcTh,
“BOJIOKHO, — BC€ 9TH MPOJYKTHI €CTECTBEHHOT0 MPOMCXOMIEHUs] He MOTYT IOCIETh
3a YCKOPUBUIMMCSI M CHHXPOHHBIM X0351HCTBEHHBIM mpoiieccoM. Hobie BUABI ChIpbsi
_JUIS1 IPOMBIUIIEHHOCTH 03HAYAIOT MEPexoj 0T MeXaHu4ecKol 00paloTKu HMEKOIUXCst
B [IPMPOJIe MATEPHATIOB K XUMUUECKOMY IMOJIYUYEHUI0 HOBBIX. MapKC mpeBuieNn aToT
TIepexof, KOrja IMucaj, YTO (0 Mepe OBJaJeHNsl UYeT0BEYeCTBOM XMMUUECKUMU Me-
“TOAAMM M peaKuusMU MexaHuuecKast o0paOotia Oyjer Bce Gojiee ycTymaTh MeCTo
XUMUYECKOMY BO3/IeHCTBUION.

B CCCP xumusauusi — 910 OCHOBHASI JTUHUA B PEKOHCTPYKIUU MPOMBILITIEHHOH
“TexHosioruu. Ho TosibKO 971EKTPUUECTBO SIBISETCS TeM MOLIHBIM PHIUaroM, KOTOPbIH
1103BOJISIET TeXHUKE ONEpPeThesi Ha Haubosee MyGOKMe MpOIecCH M3MEeHeHUs Belie-
~CTBA M KOTOPBIA B KOHLE KOHIOB MpPHUBEAET K BO3MOXKHOCTH BO BCEX CIYYasiX MOJib-
30BATbCS XMMMUECKMMH PEAKIMSIMA JUTsi PELeHHsT TeXHOJIOTHUECKUX 3a/1aY. IToaromy
OCHOBHOU (hopMoil pexoHCTpyKuuu Texnosiorun B CCCP sBisioress KoMOUHATH HOBBIX
TPOU3BOACTB, 110 [IPEUMYLLECTBY SJIEKTPOEMKUX. ITO — HCXOAHDIHA MY HIT 17151 KOPEHHBIX
M3MEHEHHI B TeXHUKE MPOM3BOJACTBA M IEPEJAUM DJIEKTPOSHEPruu. DIeKTPOXUMH-
yecKast - Harpy3Ka «CHJIOBBIX» CTaHUUI YHAUTO)KAET TPOTHBOMOJIOIKHOCTL MEKAY
JABYMS1 JIMHUSIMU PA3BUTHST JIEKTPUUECKON TEXHUKH, XapaKTEePHYI0 AISi BCEro TeX-
HUYECKOr0 Pa3BUTUS KamuTaJIu3Ma.

KaoBel Jke mocieioBaTesIbHbIe ITambl Pa3BUTHS IJIEKTPUUECKON TEXHHKH B
COIMAJIUCTHUECKOM TMPOU3BO/ICTBE? ~

B mpepenax nepsoit naruserkn CCCP Hayumiicst CTpouUTh TMAPOCTAHIMM, CHKU-
raTh MeCTHO€ TOIUIMBO, OBJIafe]l TeXHUKOW BBICOKOTO AaBJIeHHs, a B obyiactu cob-
CTBEHHO 3JIEKTPUUECKON TEXHUKH [OCTHUI YPOBHSI MEPEOBBIX KANUTATMCTUUECKUX
“CTPaH B KOHLEHTPAlMK MOIIHOCTeH Ha CTAaHUMAX (reHepaTophl B 50—100 mW) u B
neperavax (nunuun B 110 u 220 kV). Bee 910 Gyaer nonHocTsI0 0CBOEHO BO BTOpOI
naraierke. anbiie noiaer cosuiaHue HOBOU 3JIEKTPUUECKON TEXHUKH.

Met yrke ceifuac BuauM JOBOJIBHO OTUETIIMBEIE 0UEPTAHHSA ITON TeXHUKU, B psane
MCTOUHNKOB aBTOMATHUECKM BBIPA0ATHLIBAIOTCS 3HAUMTENbHBIE KOJIMUECTBA SHEPrHH,
KoTopas ABJIAETCS YHUBEpPCA/IbHBIM TEXHHUECKHUM areHTOM JUIsl BCEX TPOM3BOACTBEH- '
HBIX onepauuil BCeX orpacneit xossiictea. 910 Tpebyer YHHUBEPCAIbHOW CUCTEMBI Ie-
peiau, Koropas CHalXKana GOl s1000# Y4acTOK NPOM3BOACTBA MPAKTHYECKH JIOGHIM
KOJINYECTBOM 3JIEKTPUYECTBA. Takolf cHCTEMON MOXKET CTATh eflMHAS BBHICOKOBOJILTHAS
“CeTh CBEPXMArucCTpaybHeIX repefau. Jleno wiaer o nepeGpocKe MUJIJIMOHOB KHUJIOBATT
iHa TRICSIYM KUJIOMETPOB, ¥ 31€Ch NepemMeHHbli TOK He roautcsti. [ToaroMy TexHuueckas
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3ajiava, Koropyio Cows craBut nepes coboit (y)ke ceifuac, TaK KaK MOAroTOBKA KO-
JI0CCaNbHOTO NPOEKTa eAMHOM ceTr TPeOyeT psijia JIeT), B CBOIO OUepelb, CTABUT Mepex.
(r3nKoii MpoGsIeMy IOCTOSIHHOTO TOKA. 3/1€Ch Mbl TOJX0/IUM K I'DAHULAM TEXHUKH TpeX-
(asHbIX nepeau.

Ho Mo)KHO ell e faJibIle MPOCHEAUTh TEHACHUMU HJIEKTPUUECKON TEXHUKH.
Heso uAerT K OCyLIeCTBJIEHHIO Mepeaaun 3/1eKTposHeprun Ges npoBofoB. Kowueuwo,,
9T0 — JeN0 Jasiexoro Oyayuiero. Ho rakasi nepcnexTHBa M SKCnepuMenTasbHas padoTa
B 9TOM HampaBjieHu¥ TOTPEOYIOT NPaKTHUECKOro MPUMEHEHUsI HoBeimed ¢usuiu,.
MMEHHO CaMbIX MOCJIE[HUX IJIAB TEOPUM MOJIsl, BOUCAHHBIX B HAyKy OUHIITEHHOM.
IT0 eAMHCTBEHHBIA MYThb K ToMy, uTo0Hl 3TH TEOPUM MOTEPSUIM CBOM (opManbHBbI
M MUCTUYECKHH XapaxTep, TaK KaK NMpaKTHUUYECKOEe NpPHUMEHEHHE
U MaTepHaJUCTHNUYECKaAasd MHTepnpeTalUuss HAYKuU Bcerga
MAYT psijom. Ha nocrenneM MupoBoM 3HepreTuuecKoM KoHrpecce Basnaypm
TOBOPHJI O TpeBpalleHHH BCEro NPOCTPAaHCTBA B pe3epByap 9JEKTPUUECKON SHEpruu,.
OTKYAa Ka)KAbli CMO)KET uepnarb Jjo6oe KoyiuvecTBo ee. Il o ¢ e mosHOro oBja-
AeHHs COBpeMEeHHO ! TeXHUKOH, Mo CJie Crefylomero arana (MOCTOSHHBIA
TOK) STOT BONPOC CTaHET JUls COUMANMCTUYECKO! CTpaHbl MPAKTUYECKUM BONPOCOM
xossiiicTBa. IloaTomy oH y)ke ceifuac ABNSETCS aKTyasbHBIM AJIsl HAYKH.

Mo)iHo npeaBuAeTb, YTO nepefavya suepruu 0e3 mpoBofoB Oyjer cBs3aHa € KO-
peHHoii peBosoLMeEN B mojryyeHun dHepruu. Ecnu euHas BHICOKOBOJILTHAS CETh Me--
pefay ToCTOSIHHOro ToKa cooTsercrByer Anrape, Kypa-PuoHy u noaseMueiM raso-
re{eparopam, To cxema Bannaypu C00TBETCTBYeT MOJIyueHMIO BHYTPUATOMHON 3Hep-
TUM MyTeM UCKYCCTBEHHOTO paspylIeHusl siAep.

Ilo Beeit BeposiTHOCTH, IS 9TOI0 NIPUAETCST UCIIONIB30BATH KPYT SIBJEHNUH ¢ HeoObIu-+
HBIMU CKOPOCTSAMM JBIDKeHusi. Ho 3ech Mbl cTanKuBaeMesi ¢ orpaHHueHHOCTLI0 COBpe--
MEHHOW KBaHTOBOM MexaHuku. CKOpOCTSIMH, OJM3KHUMHU K CKOPOCTH CBETa, MOXKHO
OrepupoBaTh JIMIL B TOM Cjlyuyae, €CJIM BIJIIOUMTH B TEOPHUI0 MPOLEcCA YPABHEHUS
OTHOCHTENbHOCTH. Peub njer o Co3JaHuy HOBOM Teopuu. 31ech, Ha MOpore Bejuuaii-
IIEro OTKPHITHS B UCTOPUM YEJIOBEYECTBA, AJIEKTPOHHAS TeOpUsi 0OHAPYIKUBAET B I0--
CJIeAHUH pas CBOIO He0CTaTOYHOCTh. B mocnefnuii pas3 — noToMy, uto BHIXOJ — B CHH-
Te3e ¢ Teopueit noss, ¢ Teopueli otHocurenbHocTH. OObeMHEHNE ABYX JIMHUH Teope-
THYECKOT0 PasBUTHA J0JDKHO ObITH 3aBepiueHo. 310 Gy/ieT COOTBETCTBOBATL MOJHOMY
00beAMHEHHIO JBYX JIMHUM 9J1eKTPUUECKON TeXHUKH.

JBe TEOpUM CONLIOTCA B pesynbTaTe KOpeHHOi nepepaGoTky, NocsiefoBaTenbHO
MaTepuajucTuuecKoil uurepnperauuu U OecromafHOro M3THAHMSI HE TONBKO MPUH--
uuna JanbHoAedCTBUS, HO BCeX OCTAJILHBIX (eThliel HayKH — B UAaCTHOCTH MEXaHH--
cruyeckux (Qerumieit, Hopasa Teopust Taroke npessolifer Teopuio dapajes, KaK apMust
nponietapues — JIIOfEA caMoif aKTMBHOMW TPOMBBOACTBEHHOH W  PeBOJIIOLUOHHON
NPaKTUKW, apMUst, BOOPY)KeHHAs! CO3HATENbHO NMPUMEHSAEMBIM METO0M, MPEBOCXOAUT
KYyUKy pPEMEC/IeHHHKOB, KOBaBUINX TEXHUYECKOE OPYIKUe KAalUTaIu3Ma, U KaK Moryuast:
TEXHUKA KOMMYHH3Ma IIPEBOCXOZUT INepBble IIard MapoBoil TeXHUKHU.
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Marepuanbl K HCTOPHH TENJIOTEXHUKH U TEINO-
9HEPreTHKH 3a MepBYI0 MATUIETKY

BBengenue

Pamswme TEXHUKH KaluTanucTuueckoit Poccunm mpuHATo BooOuie oueHuBaTh
1o ypoBHIO 1913 r., onTUMaNbHOMY AJISi NMPOMBIIZIEHHOCTH OBOEHHOTO nepuosa.
To yxe B paBHOIi CTemeHy OTHOCHTCS M K SHEPreTUUECKOMY XO3SUACTBY, AOCTHILIEMY"
B TO BpeMsl KyJIbMUHALMOHHOM TOUKH CBOEro pasBUTHSI. '

Tem He MeHee ke Oeryiblil anam3 CpaBHEHHUST COBPEMEHHOM 9HEPreTUKU Haiero
Cowo3a u mpenBoennoit Poccun warnsigmo HJUIOCTPUPYET MHU3EPHOCTh  MacuTabos:
SHEPreTHKHU 0PEBOMOLMONHOK Poccun n KpaiiHe HU3KuH ypoBEHb ee KauecTBEHHBIX
M KOJIMUECTBEHHBIX TOKa3aTesei.

I'0Bopst 0 KauecTBEHHBIX NOKA3ATENSIX, MBI MPEXIe BCETO UMeeM B BUJY:

1) rereMoHui0 TAPOMAIIMHHOIO XO03SIHCTBA, NPEMMYIIECTBEHHO B (abpuuro-
3aBOJICKMX LEHTpaX Poccuy, B YaCTHOCTH — B 9HEPreTHKE JIETKOM MPOMBILLIEHHOCTH
IlerepGypra, uentpanbubix ryGepuuit, [MoBomkss, H0ra u Kaskasa;

2) HavaNbHbIi MepHOJ 3aMETHOr0 NPOHMKHOBEHUA MNapoBOil TYPOHHBI, MaKCH-
MaJIeHasi MOIHOCTE KoTopoit K 19171, gocturna 10 eic. kW (Paymckas I'9C B Mockge);:

3) HeGosblIyI0 NOJII0 yyacTusi ABUraTeseit BHYTPEHHEr0 CropaHusi (mpeumyiie-
CTBEHHO Ju3esiel MOIHOCTEIO A0 300 4. ¢.) B 9HEPreTHUeCKOM 000pyA0BaHUH KOMMY~-
HaJIbHBIX CTaHUui.

Iloutn Bce KpynHBIE 110 TOMy BpeMeHm TemoBke aneKTpocTanimu Poccuy Gaau-
POBanuCh Ha MasyTe, AOHEUKOM M MMIOPTHOM YIJie, HEPALMOHANBHO CHOKUrABIINXCS
NPEUMYILECTBEHHO B PYUHBIX WM TOJyMeXaHWUECKUX TONKaX. MeCTHBIE TON/MBHbIE:
Oacceittpl — [ToAMOCKOBHBIE M Ypanbekuit — 9KCIJIOATHPOBANKMCh B COBEPUIEHHO!
HUYTO)KHBIX MacluTabax.

Tapudnasi nonurnKa Toro BpemeHu, MOKPOBUTENLCTBOBABIIAS GaKUHCKOM He(dT
¥ JIOHELIKOMY aHTPAUMTy, CUJIbHO TOPMOSMJIA PA3BUTHE HapOKAABLIEHCsT TopdsiHOM
TNPOMBILICHHOCTH ¥ BHEJpeHHe Top(a Kak TOmIMBa AJIsi KOTEJIbHBIX (alpuuHo-3a-
BOACKHX dleKTpocTanuuit. Kanurammcruueckas Poccusi\He mouwta panblie pyuHoit
WAXTHOM TONKHM, KOTOpasi B CHJILHON CTeNeHn JIMMUTHPOBANA MOLIHOCTb KOTENBHOTO
arperara, a Cnej0BaTelbHO, W BCel CTAHUMM B LienoMm. Her moaromy Huuero yamBu--
TE/ILHOro B TOM, UTO IOBOCHHAsi 9HepreTuka Poccum mnoutu He 3HANA PaHOHHBIX
SJIEKTPOCTAHIMI KPYNHOro M Jlayke CpefiHero macmitaba, M3o0uayst MeNKUMH Masio-
9KOHOMHYHBIMH M HEMEXaHHU3MPOBAHHBIMH TENJIOBBIMU YCTAHOBKAMU, 34 UCK/TIOUEHHEM:
OosibINX  1eTepByprekux, MOCKOBCKUX M GAKHHCKUX 9JIEKTPOCTAHLMH o0ielt Mo~
HOCTBIO (B 1917 1.) 147 TRIC. KW. 9TH CTAHLMM MO CylLeCTBY ObliM He pailoHHBIMH, &
FOPOACKMMA KOMMYHAJIBHBIMM  000p/l0BAHHBIMU arperaTaMu MOI(HOCT,I0 MAKCHMYM.
10 Teic. kW u KoT/IaMu noBepxHocTHI0 Harpesa e Gonpine 400 M2 B OAHOM arperare.

Hcnonb3oBatie 0TpaboTanHOro TeMIa U CTPOUTEIILCTBO TeMI03IeKTPOLEHTPAICH:
B ycrnoBusix Lapckoit Poccun Morym GbITh JIMIIL NPEAMETOM aKaLeMUUECKUX U3LICKA-
Huil. Ha npaxryice orpaHnuMBanuch JMib ClyyailHBIME 1 HeGONBUIMMU PAIHOHANH-
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BaTOPCKMMK paboTaMu B OTAEbHBIX OTPAC/SAX UPOMBIIIIEHHON SHEepreTuky (mpeumy=-
1IECTBEHHO TEKCTHJIBHOW W THILEBOi).

B sToM CKasanach NpUPOAA YACTHOKAMHTAJMCTHUECKOr0 XO3SIACTBA, KOTOpOE
Y ceiiuac B CHJIbHOM CTeNeHH JIMMUTUPYET PasBUTHE TeIo(puKalul U CTPOUTENLCTBO
‘TEIUI09JIEKTPOLIeHTpaeii Ha 3anaje.

BMmecte ¢ TeM Tshiesioe TOIJIUBHOE TOJI0MKEHUE JopeBosonuontoil Poccuu, oco-
0eHHO B TIEPHOJ MUPOBON BOWHDI, He MOIJIO He TOJKATh HAyYHYH0 MBIC/Ib B Hampa-
BJIEHMH COBEPIUIEHCTBOBAHMS TEIUIOTEXHUUECKON OCHOBBI 9HEPreTHKH.

O0ume Hay4HO-MCCIIEA0BATELCKUX paloT, KOTOpPhle He MOTJM ObITh peasn3o-
BaHbl B YCJ0BUAX Lapckoi Poccuu M Oblum mpousBefeHbl B mepuop ¢ 1912 mo
1917 r., numb NOAYEPKUBATIM OTCTAJIOCTL MPAKTHYECKOW TeruioTexHuku. Ho B
‘9THX ONBITAX B YCJIOBUSIX MOJIHOrO OTphiBa OT 3anajga (1914—1917) Kpucramso-
BaJldCh TEIUIOTeXHUUECKAsl MBICJh, KOTOpasi fAajia JABYX KPYIMHBIX TEMJOTEXHUKOB
¥ He MeHee XapaKTepHBIX NpeJcTaBuTesieil GYpIKyasHoit wuaeosoruu — mnpoeccopoB
B. U. I'punesenxoro u K. B. Kupma. Iepsbiit u3 Hux, B. U. I'puneseikuit, mo0)Ku1
'HA4as0 TeXHUKO-9KOHOMUUECKOMY MCCIIE[0BAHMIO TEMJIOCUJIOBOIO X035HCTBA'M CTPOU-
TeJIbCTBY MEPBBIX KPYMHLIX TEMJI0CHIOBbIX (Gabpuunbix ycraHoBok Poccuun. Ha fnomo
e npod. K. B. Kupwa Beimanu Apyrue He MeHee BaykHbIe 3afaur. OH uU3yuust CBOM-
»CTBA OCHOBHBIX PYCCKHX TOIUIUB, NOMHUHMPOBABUIMX B TENJIOBOM Xo3siictBe Poccun
(auTpaunr, Kamennsie yrau Jonbacca, 1912—1916), u HOBBIX TOMINB (MOAMOCKOBHbII
yrojib, Topd, 1916—1919), nosiBuBImIMXCA Ha PHIHKE BO BPEMsl MMIIEPHATUCTUUECKOH
.M FPAKIAHCKON BOWH; C03/1a1 TeOPUIO pacyeTa KOTeJIbHBIX YCTAHOBOK M UX MOCTPOEHH S
B KOHKPETHBIX YCJIOBUSX SKOHOMMKM M Pa3BUTUSI TEHJOTEXHUKH TOTO BpeMeHH; Ha-
KoHen, npo¢. Kupur yyacTBoBan B NMOCTPOiKe MepBoit KpynHoil pailoHHOH 3/1eKTpo-
CcraHuuu Ha Topde «IAnexrponepenava» B Boropojcke.

SBnsscy OypKyasHbIMM yueHbiMH, ¥ npod. I'puneseuuii' u mpod. Kupm ne
CyMeNM TIOHSITh TeX [epCreKTUB, KOTOpble OTKphiBaja INepe]l TeXHUKOH COBETCKast
Byactb. OHU He TOHSIU TOr0, YTO TOJIBKO YHUUTOXKEHHE KaTMTaJIMCTHIECKOro CTpos,
“TOJILKO TIJIAHOBOE XO3SIACTBO CO3JAeT JeCTBUTENIbHbIE BOSMOXKHOCTH PEINTe/bHOM
JIMKBUJALMM TOIUIMBHOTO Ae(uliuTa B CTpaHe M KOPEHHOI mepecTpoifiu Beeil ee aHep-
TeTHYecKoi 6a3bl.

~ I'puneBenxuit B csoeit xuure «[TocsieBoeHHbIE TEPCIIEKTHBLL  PYCCKON MPOMBIIL-
aennoctiy u Kupuw B xnure «TomnmsocHabwenne Poccuny (o0e usfansl B 1918 r.)
HUCXOAMIN B OLlEHKe HAlIMX IepCreKTUB OT Tesuca, uro «Poccus ABAsAETCS CTPaHON
C OpPraHuyecxum AeUIUTOM TOIUIMBAY, HE MOHUMAs, YTO ITOT TE3UC MO OTHOCUTHCS
Jmmb K Poccun napckoit, A0peBoMOMUOHHOM, y KOTOPOil He ObLIO HU HKETAHHUS, HU
‘CHJ1 IBUHYTH pa3pal0TKy MpUpOHbIX Gorarcrs Ha Gmaro Hapoja. CoBerckas Jeid-
CTBUTEILHOCTH ONpoBepria HeobocHoBaHHble yTBepyieHns Kupua u I'punesenxoro
0 CpaBHUTENIbHOW OefHOCTH Hameif crpaHsl TOIMBHBIME 3anacamu. ITo mnpupocry
J100BIUK HAIIEro OCHOBHOT'O TOTUIMBA—KAMEHHOI0 YTIJisi—Mbl 3aHUMAEM Ternepb TpeThe
MecTo B Mupe, o6oruaB I'epmanuio, ®panuuio, Snonuio u IMosbuty. B To Bpems Kai
Jo6blua yryisi B KanmuTaJMCTUYECKMX CTpaHaX 1o cpaBHeHuio ¢ 1913 r. Bce Bpems
noHwKaeres (ocobenHo pesio B nepuoj Kpusuca), B CCCP ona Bbipocna B 1930 r.
Ha 62%,,aB 1933 r. na 130 %/,, npotuB 1913 r., onTUManbHOro B KOH bIOHKTYpPE L0BOEH-
Horo xossiictBa Poccuu. BypHoe pasBuTue HalMX HOBBIX KaMEHHOYTOJIbHBIX Oacceii-
HoB—HKy3Heuroro, ¥ panbcroro, [ToamocioBHoro 1 KaparanauHCKOro —B CBSI3HU C 9JI1eK-
‘TpuduKalM el CTpaHbl U POCTOM TPAHCTIOPTHBIX CBS3eil MOIHOCTBIO pa30UBALT JIOXKHbIE
TIPOPOYECTBA 0 HEU3OEKHOCTH OPraHUYECKOro TOMMBHOrO AeduuuTa u 00 oTCYyTCTBUU
BO3MO)KHOCTEI 17151 CTPEMUTENLHOTO POCTA HalUel TOMIMBOA0OBIBAIONIEH HHAYCTPUH.

Pas0buThl 1 oCHOBHBIE NPUHIMITHANbHEIE MOJUTHYECKHE YCTAHOBKH OJHOro H3
Kopu(eeB TENTOTEXHUYECKON IIKOJbI, YTBEPHKAABIIEro, YTO BOMPOC O BOCCO3AAHAH
ToruBoAo6bIBAIOIe!l UHAYCTPUM. yrupaercd «B CmafoCTb, HEOPraHU30BAHHOCTH
o HeaBTOpUTETHOCTH rocyfapersenHoi Buactiy (K. B. Kupur). [Tpaxruica cosercioro

1 Koroporo 1. Kpwkanosckuik ma VIII Beepoccufickom 97eKTpITeXHUUECKOM [Che3ne
1927 r.) arrecroBan anonoreToM KPymHOH KamduTaJIACTAYECKIH [POMBIIUIEHHOCTH.
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CTPOUTEILCTBA B MEPUOJ BOCCTAHOBJIEHUA U PEKOHCTPYKLMU HAPOAHOIO Xo3siicTBa
HarysiAHo yOefuia B TOM, 4TO TOJILKO Onarojapsi rpoMajHbIM MpeuMy1ecTBaM COBET-
CKOM, MJIAHOBOM CHCTEMBI X035KCTBA, KOJIOCCAJILHOMY aBTOPUTETY COBETCKOW BJIACTH
M PYKOBOJASILEH pOJIM MAPTUM Mor ObIThb AOCTUTHYT 0€3YCNOBHBIA M peliuTebHbIN
CABUI B BOCCTAHOBJIEHMM M pPa3BUTUH TOIIMBHOM NPOMBIILIEHHOCTH — He(TAHOM,
‘TophsiHoit u yroabHo#. [llupoxo M3BeCTHBI KpymnHelliine NPOrpecCUBHLIE CABUTH
B CTPyKType TolMBHOro Gananca Corsa.

B cBoux HalpocKax IulaHa HayuHo-TeXHuuecKux pabor (ampenb 1918 r.) Jlenun
YeTKO YKasblBaJl Ha He00XOAMMOCTb (MCIMOJIb30BAHUST HEMEPBOKNACCHBIX COPTOB TO-
TAUB (TOP) ¥ yrosib XyAILKMX COPTOB) AJISI NOJTYUEHHUST SJIEKTPUUECKOH SHEPruu ¢ Hau-
'MEHBIIUMY 3aTpaTaMi Ha J00bIUY U I1ePEBO3 FOpPIOUeroy. ITo MOJIOYKeHHE, KaK M3BECTHO,
CTajio PyKOBOASILIMM Hauajiom IulaHa syekTpuuranuu CTpaHbl COBETOB M, B COve-
TAaHUKU C PA3BEPHYTHIM CTPOUTEILCTBOM PAMOHHBIX CeTeif, obecrneuusio ero peasu3anuio
Y TepeBbiNoJIHeHe B 0oyiee KOpOTKUe CPOKM, YeM HamedeHHbIe miaHoM [Noanpo.

Vkasanuss Bnagumupa Wnbuua, AMPEKTUBBl MapTHH, BOMJIOIIEHHBlE B IUIaHE
T"032s1po, J1eryi B OCHOBY pPa3BUTHA TOCJEPEBOIOLMOHHON TenyoaHepreruku. Mroru
Ke TiepBOM MATHIETKH [0KA3AJIM, 4TO MapTHsl ¥ TPaBUTENLCTBO CyMean MoOHIIu-
30BaThb TEXHWYECKYI0 WHMLIMATUBY, TEXHUUYECKUH ONBIT TEMJOTEXHUKOB U Ha-
NpaBUTb €e 10 pycay o0uieil moJuTHKE COLMAJINCTUYECKON WHAYCTpUaIn3alny —
[PELINTEJIbHOI0 YKPEeIUIeHHs Mo3UIUiA coluainsma.

[lepuox MoOMHOro BOCCTAHOB/MEHHA M pacuMpeHus (abpuuHo-
3aBOJICKOr'0 TEIVIOCHIOBOrO X03AHCTBA K HA4a/ly PeKOHCTPYKIHH
SHEpreTHueckoro xossicrea crpanbl (1923—1928)

OCHOBHBE YEPTH 3TOr0 NMEPHOLA

IMepuoa, HEMOCPEACTBEHHO IPEALUIeCTBOBABIIMI MepBOlt MATUIETKE, 03HAMEHO-
BaJICSl, K4K M3BECTHO, CUJIbHBIM TOABEMOM HAIIEro XOo3sCTBA U [0BeJEHUEM ero 1o
YPOBHS1 I0BOEHHBIX MoKasaTeseil. B HEKOTOPBIX e 0TPacsiX MPOMBIULIEHHOCTH 3TOT
ypoBeHb ObUT K KOHILY IaHHOT0 Nepro/ia PEB30ii/ieH. IT0, KOHEUHO, He MOTJI0 HE 0Tpa-
3UTHCS HA COCTOSIHMM JHEPreTUYeCKOro TerJIOCHI0BOro X03sIiCTBa.

B npotuBoBec mepBbIM 00bexTaMm anextpudukaruu (1919—1921) — Kammpa I,
Toppsinas I'IC «Yriuna 3aBoby B Jlennurpase (nsine «Kpacubii Oxrsitpsy), Kusen I
(1921—1923), — NPOEKTHPOBABIIMMCS B yCJIOBUAX OIOKA/bI, TPYAHOCTH OCBOCHUS
HOBBIX MECTHLIX TOTUIMB M M3HOLIEHHOCTH TEIJIOCHJIOBOr0 000pyAOBaHUS, TPOEKTH=
poBaHUe HOBBIX KPYMHBIX 37eKTpoleHTpanei, B ToM uucne Warypor I, Hwxeropon-
cKoit I, HlTeposekoit, 3atem laxturckoit n Kpugoit Por, coBmaio ¢ HauaaoM pasBUTHs
XOSSMCTBEHHBIX ¥ TEXHUUECKUX CBsideit ¢ 3amaoM. 3T0 Jaji0 BO3MO)KHOCTb nalllMM
TEIIOTEXHUKAM TI03HAKOMUTLCST € COBPEMEHHBIM 9HEproo0OpyAOBaHHEM U HOBBIMH
paioHHBIMU BneKTpocTaHluaMu [epmanun, PpaHiuu W 3auMCTBOBATL JIyullne 00-
pasipl 3apy0e)KHOro SHEprocTPOMTENBCTBA M OT/AEIbHBIX 3BEHHEB €ro TENJ0BOro
xosgiictBa. Hama KoTjioTypOuHHAs NPOMBILIJIEHHOCTh HAa JaHHON CTaauu pasBUTHS
COBETCKOM MHIYCTpPUU HE MocreBaga 3a pocTOM anexTpuduiauuy crpansl. [oaromy,
XapaKTepHOH UepTOil IHEPTOCTPOUTEILCTBA B MEPHOJ, MPE/IECTBOBABIINA NATHIIETKE,
SIBJISIETCS OPUEHTHPOBKA IMOYTH UCK/TIOUMTE/IbHO HAa UMIIOPTHOE TETITI0BOE o0opyaoBaHue.

YroJNbHBE 3JEKTPOCTAHIHUH

Oco0eHHO PE3KO ITOT MOMEHT OTpefeM/ICS B IPOoLecce MPOEKTUPOBAHUS U CTPOH-
TenbeTBa YroJIbHBIX PaOHHBIX 3JIeKTPOLIEHTPasiel, CTPOMBUIMXCS B JHounbacce Ha
AHTPALUTOBOM INTHIOE., ITH CTAHLMU ABHO HOCAT CJIEJBI IPUEMOB U METOA0B 3apyGex-
HOT'O TMPOEKTUPOBAHMST M KOMIIAHOBKM TerJioBoro oGopyjaoBamusi. ¥oywe B 1922 r.
B pesyJsibTare NpPeABAPUTE/IbHBIX HCNBITAHNN CTAJIO SICHO, UTO A/ KPYIHBIX ‘3JIEKTPO-
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LeHTpaJiel o6bIuHBIE CI0CO0L
oxuranus Alll u APIL na me-
XaHUYECKO LenHol peumerke
abCoJIIOTHO  HernpyuemJiembt
BBUAY CIelUPUYECKHU X
CBOWCTB 9TUX yTeil: Gonbluast
30/71bHOCTh, He3HAUUTEIbHOE
COiEp)KaHUEe TOpIOUMX JIeTy-
UMX, MEJIKO3ePHUCTOCTL U
CBsISaHHBIA C Hell MexaHuyec-
KU nIepe)xor Tonausa. d T u

J GpaKTOpH 3acTaBu-
Tonnubo \ ; ¢ 1M npubOerHyTh K
e Apyromy, 6ojiee palyoHasb-

N\ K eopeskam , HOMY METOAY peLeHus Mpo-
Topue LRt 0J1eMBI, @ MMEHHO, K C K U=~

2aanl
— 1

v

8a3dyx

FraHWIO NbJEeBUAHO
ro Tonausa. [locnen-
Hee, HauuHas ¢ 1924 r., mar
3a WAroM YKpemisio CBOW
NO3ULMKY B HAlleM SHepro-
CTPOUTEILCTBE,

BHepeHne B TENJIOIHEPreTUKY HAIMX CTaHUUil yroJibHOH nbliy o0ecreunsio
BLITOJIHEHHE U TepeBuinonHedne nyana ['oanpo B yronbHeX HeHTpax Hauero Coiosa
B KOJINUECTBEHHOM ¥ B KaUeCTBEHHOM OTHOLIEHHSIX. ‘

Bueapenye NbUIEBUAHOTO TOMINBA B CUJILHOW CTENeHH 3aTPYAHSIOCH TEM, uTO
MBI Gbii €1a60 MHPOPMUPOBAHBI O MOCTIDKEHUSIX 3apy0eXKHON yrJIenoMoJIbHON Tex-
HUKH U 0BOJILCTBOBAJIMCH JIMLIb JIUTEPATY PHBIMUA TaHHBIMH, B TO )K€ BpeMsi 3arpaHulia
BeCbMa CKyAHO ObUia OCBEJOMJIEHA O CrelU(uUuUecKuX CBOWCTBAX HAIMX HOBBIX
MECTHBIX TOIUIMB, B YACTHOCTH — AHTPALUTOBOro ITHIOA.

XoT$ BONpoC 0 CKUraHny WTHGA Obls1 GECrIOBOPOTHO PEIIeH B T0JIb3Y YTrOJIbHOM
neum (1925) 1, TeM He MeHee, B YCJIOBHSIX NOJIHOTO OTCYTCTBHSI COOCTBEHHOTO IKCIIO-
ATallMOHHOTO ¥ KOHCTPYKTOPCKOr'0 ONbITA B Jle/ie MbUIENPUTOTOBJIEHUSI U CHKUTAHUS,
Heus0e)xHo OblI0 Mojpa)kKaHue 3arpaHulle, BblpasuBlUeecs, IJIaBHbIM 00pa3oM, B TOM,
yro u Mbl aHanornuno 3anapHoit Espone u CILIA npomnu gaxrtuyecku Tpu CTajuu
PAasBUTHA MbLIEYTONBHBIX 3/IEKTPOCTAHLMI, a4 UMEHHO:

I crapusi— npuMeHeHue LW eHTPaJbH Ol CHCTEMB MBUIEIPUTOTOBICHHUS
(1922—1928) 2;

Il cragusi — npuMeHeHne YM CTO MHAMBUAYyaJbHOMN CHCTEMBI Mblie-
npurorosnenusi (1926—1930) (puc. 1) u, HaKowHel,

Il cragus — npuMeHeHHe CMEIIaHHOM, MOJyLeHTpanbHOM CHCTEMBI C IpoMe-
JKYTOUHBIMM DBLIEBHIMU OyHKepamu (puc. 2) (1930—1934).

Puc. 1. CxemMa MHIUBUAYAJbHOH CHCTEMBI TOMOJIA

OBUAAA XAPAKTEPUCTHKA NHJAEYIONbHBX YVCTAHOBOK

[Tpoduib NBUIEYTONLHONK KOTEBHOM YCTAHOBKU TOTO ITEpHOjia Y)Ke NP EACTaBIANCS
B BUJE COUETAHMSI KOTJIa C BO3JAYXONOAOrpeBaTesieM, pAcCUMTAHHBIM Ha T0J0rpeB
1o 160—180° C, npu OTCYTCTBMM BOISIHOrO 3coHOMaisepa, (YHKIHH KOTOPOro,
KaK TMPaBuIo, Nepelyiu K TaKk Ha3biBaeMOMY pereHepaTHBHOMY LMKJY MOAOrpesa nu-
TaTeNbHOW BOABl B MamuuHOM 3ayie. CpelHHil Meipa)< KOTJIOB Kosebasics B mpeje-

1 HeoOX0AMMO OTMETUTE HAnpsHKeHHyIo 6ophOy, KOTOPYIO MPULIIOCH BHEPIKATh CTOPOH-
HUKAM ¥ [IPOBOAHMKAM MJGH NbUIECHKUTaHKsl ¢ KOHCEPBATHBHON U MeHee HanbLHOBUAHON YacThio
KPYnHBIX Ten0TeXHUKOB, YNOPHO OTPHUABUIMX PALMOHANLHOCTE MPUMEHEHHsI YTOJILHOH mblnu
B HAWINX VCJIOBUSIX ;

2 3nech OTMEUEHB! TOABI Hauala W KOHLA NMPOIKTHPOBAHMS .
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nax ot 600 xo 750 M ¢ mpe- f L Aobaboum
JIeTIbHBIM  CheMOM Tapa A0 , do30yx E])
35 mlyac(lirepoBka—610 M2, 4 :
- CaparoB — 600 2, Kpusoii : B B
Por — 700 »?, Kaummpa — g L/ : ‘
750 M%), M MaKCHMaJbHbI | l
merpaxx gocruran — 1000 »? ? ' .
1pu ceeme 1050 m/uac v on- 8 l \ |
tumanbioM, KIIM ; mopaaka = [
75— 11, \ ; ptjﬁi—
TopAHLE BAEKTPO- i jM_?!,* ' s 4
CTAHUH U ,agg;'x | I | "

ITepexuin K Topds-

HBIM  ROTE/bHBIM, CIIEAYET . pyc, 2, Cxema CMemanHo# cucTeMst momona (C mpoMexy-
yKa3aTh, 4TO BE€Cb IIEPUON, TOYHBIM GyHKEPOM)
HEMOCPEACTBEHHG  MpeJe-

cTBOBaBLIM TepBoit msTuierke (1923 — 1928), o03HameHOBaCA:

1) BHeMpeHneM KycKoBoro MammHodopmosoutoro Topda u ruaporopda u mosn-
HBIM UX OCBOGHHEM B KPYIHBIX KOTEILHBIX, 060pYA0BAHHBIX UCKIIIOUATEILHO MAXTHO-
uenueiMu  Tomkamu (Makapbesa) (puc. 3);
~ 2) pPOCTOM MOIIHOCTH KOTEJBHOro arperara ¥ ero merpaxka or 400 o 750 m*
(I'9C Knaccona nocne Mofeprusanuu, Mlatypa 1 v HUIPIC I);

3) npuMeHeHueM Mogorpesa Bosfyxa, Bospocuiero co 110 go 200° C x 1928 r.
(Uarypa, TOPI'P3C), u crabunmsauuei cpegHero SKCMioaTallMOHHOrO ChEMA Mapa
B mipenenax 1o 50 xe/m? uac, npu KITI1 ycranosiu, npubmmicaiomencst K 82—83%,, T. e.
fI04YTH K MM0Ka3aTeNsIM paboThl HEPTSHBIX KOTebHBIX.

Heo6x0auM0 OTMETHTh KOHCTPYKTHBHEIE W3MEHEHUS INAXTHO-LeNHo# TonKy
(axpan umwK. Enusaposa u Ap.), a TaloKe NOBHIEHNE HANPSHKEHUS PEMIETKH U MO~
HOCTH TOIOYHON Kamephl Giiarofiapsi BHEJPEHMIO CIIENUasbHOro, MO30HHOr0 MNOABOAA
ropsiyero Bo3gyXa, YCOBEPIIEHCTBOBAHMIO KOHCTPYKIMM HUIAKOCHUMATENst ¥ JApYyrux
JleTanen pemeTku.

OBIUAA XAPAKTEPHCTHKA TENJAOBHLX 9JAEKTPOCTAHIHNR

KayecTBEeHHBIE MOKA3ATENU, NPUCYL[e STOMY 3Tamy, Henb3si HasBaTh CKPOM-
HBIMA: 33 MCKJIIOUEHMEM TPEX-UETBIPEX JIEKTPOUEHTpasiel C HU3KUM JAaBJIeHNEM apa
Ha Koiax 16—18 ama u neperpesom napa o 375—390° C (Illarypa, Knaccon, Kaum-

pa, llrepoBka), Bce oCTajbHbIE j .
I'P3C  opueHTHpYHOTCA  YIKe e B
UCKJIIOUMTEIbHO Ha [OBBIIEHHO ¥ o 7,,,,,_,,,,,,,5;,,,,,,,¢

Jasnenue 28—30 ama npu nepe- ; //7;///‘7////7//»‘7/7/// er
rpese mnapa no 400° C (Aprem I, f“"—""x/

CapatoB, Kpusoi#t Por u 9cxap).

BmecTe ¢ TeM 3aMETHO Co-
BepLUIEHCTBYeTCA MPUHLUTHATb-
Hasl TeruioBasi cxema, Koropasi
BKJIIOYAET HAPALY C [10J10TPEBOM
BO3AyXa W  PEereHepaTUBHBIN rrrrmb
LUKJI [0J0TpeBa MUTATEILHOH
BOABI (Moxofsuued mo 95° C B

T'PAC nepsoil rpynnst u 145°C . | | 2 e
B I'P3C BTopoii rpynmnkl) 8a cuer “ , R
Teria 0OThEMHOI'0 Napa B mapo- e

BBIX TypOHHAX. Puc. 3. WaxrHo-nennaa tonka npod. T. Makapsesa
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U, narouen, HauGojiee SIPKUM MPOSIBJIEHHEM KOJIMUECTBEHHOr0 pOCTa HAIMX
YCTAHOBOK HE00XOAMMO TNPH3HATH POCT EAMHMUHBIX MOLIHOCTEH TypGoarperaTos,
focruraiomux B cpeanem 10—16 teic, kW n MakcumyM 22 Teic. kKW B 0iHOM arperare:
NpPOTUB CpeaHell MOILIHOCTH B IpeuIecTBOBABIIeM nepuoae 5—6 Thic. kW (Kamwupa,
Knaccon) u maxcumanbHoit 10 Teic. kKW (MOI'SC, «Kpacublit OKTsI0pb?), @ HMEHHO:
I'OPI'PIC, llreporka u Kpusoii Por —no 10 teic. kW, llatypa 1 — 16 Teic. kKW
u ApreMm, Icxap—no 22 Teic, kW.

ITepnos peKOHCTPYKIMK HAPOJHOTO XO03SHCTBA U €ro 9dHepreTHtecKoi

6asbl B IIepPBON MATUIIETKE
/

[TATUAETHUYU naAAH H naAH [Tosaro

[atuaernuil nAan CoOlMANTMHCTUUECKON WH/YCTPUAIN3ALMN Halledl CTPaHBI MMEE
CBOEH KoHeuHol 1esbio ipeBpaTuTh C003 M3 CTpaHbl arpapHoil B BEICOKOMHAYCTpHAIb-
HYI0 CTpaHy ¢ KpyNHeHIMM B MUpe . KOJIIGKTHBU3MPOBAHHBIM CEJIbCKUM XO035HCTBOM.
B 3ToM miaHe 3HEProCTPOTENLCTBO 3aHUMAJ0 KpyIHeiiiee MeCTo.

UpesBbiuaitHo MHTEPECHO COMOCTABUTb I0KA3aTeNi BHINOJHEHUS TISITHIIETHEro
17aHa C TeMH HAMETKAaMH, KOTopble (GUI'ypHUPOBAJIM B JICHHHCKOM IUIaHE DJIEKTpUduU-
Kauun Poccun (I"od71po).

TTpesicie BCEro HauHeM C pacipeiesieHusi 9HepreTHUECKUX ToueK 1o niany I'oanpo.
dnexTpudurauust mo naaHy I[oanpo (ecm roBOPUTh 0 TEMJIOBBIX 3JIEKTPOCTAH=
IMSIX) 3aTparMBaja B OCHOBHOM CTaphle TNpPOMBILJIEHHBbIE paiiOHBl, B TIepBYyIO
ouepelb cronuMuHble ropoja, Jlombace, Baky, HeGonbuyio uyacTh Ypana u
NPUTOM B BECHMAa CKPOMHBIX pasMepax Io CPaBHEHMI0 C MaCIITa0aMu NATHJIETKH..
Tak, HanpuMmep, MOLIHOCTb, 3ampoeKTHpoBanHasi s llartypel, He NpeBbilana
48 Thic. kW, mis Yenabuncka — 40 toic. kW, ana Kawupb — 60 thic. kKW, s
IliTepoku — 40 Thic. kW, ana FOPI'PIC — 44 rthic. kW. daxThuecKy e Moll-
HOCTH 9THX 9J€KTPOCTaHLMi K KOHIY nepBoii MATHJIETKH COCTABJISIIM: MaTtypa —
136 thic. kW, Kaumpa — 186 thic. kW, IltepoBka — 157 mhic. kW, FOPI'POC —
158 Thic. kW, Yensiounckas I'POC — 100 toic. kW.

IMnan Toanpo Hameuan noctpoiiky 30 paHOHHBIX TEMJIOBBIX M TM/IPABJIMUECKHX
9JIEKTPOCTaHIMI CyMMapHoH MolHoCThi0 B 1 500 Thic. KW 3a 10—15 ser, Ha camom
rene npupoct MouHoctd I'PIC Bhipasucs B 9 jier co AHA yTBEPHCIEHUs 9TOro Iiana
B pasmepe 1750 Thic, KW, mpuyem 3HAuuTe/bHASE YacTh €€ MPUXOJUTCS HA HOBLIE:
IPEANPUATHSA U NPOMBIIIIEHHbIE PafoHbl, KoTOpbIEe He QUIypupoBany BoBCE B myane
Toanpo. B mepByio ouepe/ib 3T0 OTHOCUTCS K TAKHM COOPYIKEHNUSIM, KaK VYpano-kys-
Heluilt KomOunar, Bepe3nnkoBcKuil XMMKOMOMHAT, Bobpuxosckas I'PIC, Cra-
munrpanckas T'PIC, 3yesckast TPIC u psin  Apyrux KpynHbIX 00BEKTOB, COCTa-
BJISIONIMX Y3JI0Bble 3BeHbS TEpBOM MSTHIIETKH.

ITepexo/isi OT KOJMUECTBEHHBIX MOKA3aTeslell K KaueCTBEHHBIM, HeJb3sl He OTMe-
THTb, YT0 NiaH ['031p0 OpMEHTHPOBANCHA IJABHEM ofpa3oM Ha
CHUTaHUE MECTHRX TOMJMB B HATYy paJibHOM BHUJ e peanusalus e
9TOro NJ1aHa 1112 B NepBYI0 ouepeb MO JMHUM BHE AP eHU s NBIJIEBUAHOT O
TONJHUB A ITOT METOA OKUIaHUSA TOTUIMBA OKa3aJCsl B TO HKe BPEMs obuuM pe-
BOJOLMOHU3UPYIOUIUM (aKTOPOM, B KOpHE BUAOMSMEHMBIIMM XapaKTEPUCTUKY M
npoduns wamei Temsosoit I'PIC. o ks

Tax, MakcuManbHBIA MeETpa)k KOTeJbHOrO arperata MBICIHJICS TIpH COCTaB-
nenun maHa Toanpo ue Bbiue 500—600 M%, cweM mapa Jjo 15—18 mjfuac,
a MomHocTh TypOorenepatopa 10 Thic. kW. Mexy Tem cpeiHuit MeTpayk
KOTeJIbHOr0 arperara B rofbl nepBoil msTwiieTkd joctur 1500 M2 TIpH  Tapo-
npousBouTenbHocTH Ao 90 mjuac w Maxcumyme B 3 134 »4* mpH Napornpous-
BopuTedsHocTd 192 miyac (Kammpa). MakcuManbHasi jKe eAMHHYHAsl MOIHOCTE.
ryploreneparopos focruria 50 Teic. kW. . :
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B nnaue Coanpo cpepuuit yacoBoii cheM mapa He npesbian 25—30 ke/m?, dPaKTu-
YECKH Ke CPefiHUiA uacoBOi BKCII0ATALMOHHBIA CheM Ha Topde cocraBiser 45 xe/m?, a
MaKCUMabHbII—55—60 Ke/M2, Ha yronbHoi nbuu—55—060 xe/m?, MaKCHMaJIbHbIH —
80—100 kx2/m?.

OcHOBHBIE TENJIOBBIE MAapaMeTPhl TEMJIOCHJIOBBIX YCTAHOBOK IEpBOM MATHJIETKH, -
B IIepBYI0 ouepeab HauanbHoe JaBienue napa Ha Koriaax (ot 30 fo 37 ama) u TemIe-
parypa neperpesa (ot 375 10 450°), He MOI'YT UTTH HM B KaKoe CpaBHEHHE C TeMH (aK-
TOpamu, KOTOPBIMH OrepupoBaj mjaH I'03/po, OpHEHTHPOBABWIMICS HA ONTHMAJib-
Hble apaMeTphl laBjieHns Ha Kotiax B 20 am npu neperpese napa fo 375° C.

PasyMeercsi, cocraBuresu miaHa I'o3po He MOTJIM B JI0CTATOYHOMU CTENEHHM IpPej-
BUJIETb M YUECTh MOC/eAyIoliee pasBUTHE 3apy0e)KHOH W COBETCKOM TENJIOTeXHHKH,
BhIPA3MBIIEECsT, TJIaBHBIM 00Pa30M, B IPUMeHEHUH TaK Ha3bIBAeMOI'0 pereHepaTuBHOIO
LMK/Ia TIOf0rpeBa MUTATENbHON BOJABI OTHEMHBIM MapoM U3 TypOUH, KOTOpBIA B CO-
. YETAHUM C CHJILHLIM BHEJIpEHHEM MOJIOTPEBA BO3/lyXa 3a CUeT Telsja yXoAsluX rasos
MOC/Y)KUJI BHYUIMTENbHBIM CPeACTBOM JUisi moBbliuenust KITI{ Bcel TeriocuJioBoi
yCTaHOBKM B Liesiom or 18 jo 23%, nmpotuB 13—15%; B nepuoj cocraBiienust MniaHa
Toanpo. \
Hakownen, BuaHoe MeCTO B TEMJI09HEPTETHKE NepBOM MNSATHJIETKH 3aHMMAIOT He-
yureHHsle iaHoM ['03jipo TeroduKauusi U CTPOUTENbCTBO (PabpuuHO-3aBOACKUX
¥ KpYNHBIX paiioHoB Termoanexkrpouentpaiei. [locienuue no cBoemy 000pyA0BaHUIO
Y OCHOBHBLIM TEIJIOBBIM XapaKTePUCTHKAM BBIBUralOT Hallly SHepreTMKy Ha Iepe-
JIOBBIE TIO3MIMH B MUPOBOI 9HEPFETHKE U CIY)KAT Ceifuac OCHOBHOI OTIIPAaBHON TOUKOM
JUIsi JaJbHeliiero npoeKTHPOBAHUS TeII03JIEKTPOCTAHIUNA BO BTOPOIl NATHUJIETKE..

[Mpunuun ‘nenTpanusanuu BbIPabOTKU 3/71€KTPO3HEPTUM Ha 0ase MECTHBIX TOI-
JIUBHBIX PECYpCOB, TOJYUMBLIMN CBoe sipKoe BhIpa)KeHue B rutane I'oanpo, cran ocy-
LIECTBATLCS BO BCeil CBoel MOJHOTE B TFOABI MATUJIETKY — 110 Mepe pocTa MoTpedu-
Teseil ¥ MHAycTpuasu3aunu Hawel crpanbl. K uncny nanbosiee XapaKTepHBIX UYEPT
9TOr'0 NEepPHO/a, BEIFOAHO OTIMYAIOIKX €ro OT MpebIAyIUX JIET S9HEeProCTPOUTENbLCTRA,
CJIeAyeT OTHECTH HaKolieHHe 00JbUIOro MPAKTUYECKOro M Hay4yHO-MCCiIef0BaTe/Ib-
CKOTO ONbITA CaMOCTOSITEJILHOTO MPOEKTUPOBAHUS KpPYNHBIX TENJIOCHJIOBBIX yCTa-
HOBOK, KOTeJbHBIX arperatoB i Bcero oGopynosanusi 'P3C.

Hapsiiy ¢ ofmum mepeBbiMoHeHHeM TeXHHUECKMX HaMeToK I'0onpo B mepBoit
naTuieTke ObliM M oTCTalomue 3BeHbst, K uucny uxX ciefyer OTHECTH:

1) orcraBanue B Co3jaHuu COGCTBEHHON CONMAHON SHEPTOMAIIMHOCTPOUTENLHOM
pasbl, KoTOpast Moryia Obl o0ecreunTh 0GOPY/AOBAHMEM HAlH HOBOCTPOMKH;

, 2) orciofia, Kak ClIeCTBHE, OTCYTCTBHE KaKuX Obl TO HM 0bLIO CTaHAAPTOB TEIIO=
cuoBoro o6opyoBanusi, 6e3 yero HEMBICIUMO ObLIO CO3/aHWE THUIOBBIX TENJIOCHIIO-
BhIX YCTAHOBOK JUIsi Pa3JIMUHbIX BUJ0B MECTHBIX TOIJIUB;

3) BCHEACTBHME ITHX YK€ MPHUUH — MPAKTHYECKash OpUeHTallsl Ha 3arpaHuyHoe
TeNJIOCKHJI0Boe 000pyLoBaHKUe, YTO B YCIOBUAX HeOOBIYAHHO CTPEMHTEJIBHBIX TEMIOB
CTPOUTENLCTBA 3aTPYAHSIIO M CBOJAMJIO TIOYTH HA-HET BCSIKHE MOMBITKA THIM3alMN
TENJIOCUJIOBHX YCTAHOBOK.

Bce aro mpuBofui0 K TOMy, uTo Ha BBIGOp Toro %M APYroro TEMIoCHI0BOro
8arpaHuuHoro oGopyjoBaHusi, TNpPeJHA3HAYABLIEI0CS JJIsl ONpEfieIeHHOro 00beKTa
3HEPrOCTPOMTEIIBCTBA, BIMSUIN HAPSAY € TEXHUUECKHMHU (aKTopamu v (aKTophl YHCTO
SKOHOMHUEFKHE, BKIIOYAs CPOKM MW3roToBJIeHus 00opyroBaHus, KOTOpHIE" HHOT'/A
pemany ydactb TOr0 WM JApPYyroro Bapuanta. B pesysnbrare uMesno MECTO CHJIbHOE
HCKQKEeHHe HAUIUX SCKU3HBIX U TeXHHUECKUX MPOEKTOB U OTAEAbHBIX IMOJIOXKUTEILHBIX
pewenuii. OTCiofa M NPOMCTEKAET HEKOTOpasl MeCTPOTa TEIUIOBBIX CXEM, KOTOpast
Ha0sofaercst B pabounx npoexrax Hammx I'PIC.

Hapsily ¢ 9TuM KauecTBeHHBIe XapaKTepUCTHKH 060pyaoBaHusi HocAT Ha cele,
¢ OJAHON CTOPOHBI, CJIEAbI NMOCTOSHHOTO COBEPUIEHCTBOBAHUS M MPAKTHYECKHX JAOCTH-
YKEHUH B 06/1aCTH OCBOEHMSI MECTHBIX TOIUIUB, C APYroil CTOPOHBI, HA HUX OTpAYKaJach
B KOK/IOM OT/eJIbHOM Cilyuae y[ayHoCTh: BHIOOpA 3arpaHM4HOro 000pyMOBaHUs 1 €ro
COOTBETCTBHS CIELU(PUUECKUM YCIIOBHSIM M 0COOEHHOCTSIM TPOEKTHPYEMOH YCTAaHOBKH.
[ocnepuuit paKrop MeHbIIe BCEro NMpOSIBUJICS B KOTEJNbHBIX YCTaHOBKaxX, pafoTaio-
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1ux Ha Topde u HedTH, AN KOTOPHIX Mbl 00peny CBOU OPUTMHAJIBHBIE MYTH TEXHU-
YecKol TOJMTUKA M TBOPUYECKOT0 IPOEKTUPOBAHUSI M BLIPabATHIBAJIM TEXHUYECKUE
yenosust, Bosblie e BCero 3aBUCUMOCTb OT Y@UHOTO BhIOOpa 3arpaHuuHoOro obopy-
JIOBaHUs CKasanach HA MBUIEYTOJIbHBIX YCTaHOBKaxX. B aroit o6nacTy Mbl B nepBbie
rofibl NSATUIIETKY HAKATIMBAMU TOJIBKO ONBIT U OPUEHTHPOBAIUCH HA MPUHIMIBI CHKH-
TaHus, NPUMEHSIBIIMECS] B MEPefoBBIX crpaHax 3anama. M, Hawowel, mpu Beibope
000pyA0BaHUS MAIIMHHOTO 3ana Mbl OOBIYHO LIEJIMKOM 3aBHCENM OT TEXHMYECKH
YCTaHOBOK, I'OCMOACTBOBABIIMX HAa 3anajie, a B 00JIbUIMHCTBE Cyyaes Ja)ke OT TeX-
HHYECKUX YCTAHOBOK TeX TypOOCTPOMTENbHBIX 3aB0O/0B, KOTOPhIE MOCTABJISIIM TO WK
JApyroe o0opyAoBaHHe. :

1 PRI

Hoswe TEnA0OBHE PIC u TIIl U uX XAPAKTEPHCTHKH

OGopynoBaHue HOBBIX TEIUIOBBIX 3JEKTPOCTAHLMI Mepuofa MepBoil MATHIIETKH
PE3Ko OTIMUAeTCsl OT 000pYHOBaHUS CTAHLUN, MOCTPOCHHBIX B TpeuIecTBOBABIINHA
eif mepuos, npeicie Bcero 00JbIIH 0JHOPOAHOCTIO. He MoUnHAITCS 3TOMY NpaBUITy
TILI, uro 00BsICHAETCS '0COOEHHOCTSIMM HX MPUHUUMHATBHON TEMIOBO! XapaKTepu-
CTHKY (BBICOKOE M CBEPXBHICOKOE JaBeHHe, BTOPUYHBIA MeperpeB mnapa, cneuuaib-
HBIA TN QOpIUALT-TYPOUH M T. JI.), & TAlOKe HCKIIOUMTENbHOH HOBUSHON mpobiieM,
CBSI3AHHBIX ¢ ux coopykenueM. ITo cymecrBy e u Hamm HoBele TOLL obnagaior
CTPOMHBEIMU TENJIOBLIMU CXEMaMy, UTO B JOCTATOUHOM Mepe OKynaer HeoAHOPOAHOCTH
ux o0opyAoBaHusl.

AHanu3 JaHHBIX 0 XOAe Pa3BUTUS TEMJIOCHII0BOr0 060pyA0BaHKs HOBBIX JHEpre-
THYECKUX YCTAHOBOK MEPBOM MATUIIETKH IMO03BOJISIET MPUTTH K CJIEAYIOMMM TIPHHIM-
nyanbHeIM BeiBojam (tabu, 1 u 2): \

Ta6auna 1
Iokasamentt mennoéozo o6opydosarus mopdansx I'PIC

i Hogble yCTaHOBKH
IMTo crapsiM TOpDAHEIM yCTAHOBKAM NATHACTKH
L el S B nepnone ¥ K KOH
K Hauaay NATHAETKH K KOHILY MATHICTKH pnﬁrunemn uy
[TpoWsBOAUTENLHOCTE K O T Ji A

(0500 (70 1 (83 VS e s U G 26—35 75—90 35—50—75— 150
Cp. Bssell. MOLIHOCTb KOT. arp.

(B MW fedelg ) 2Bl 1538 7,7—9,0—9,3 [4,0—8,3—13,3—22,2
To xe npuBen. K CyMMapH. MOIIH,

PACH(BIMWY. o iois ot 3,9 8,1 13,2
Jlasnenne napa (sama) . . . 16—18 16—18—30. 30—34—36
IleperpeB (8 °C) . . . . . . 375—400 400—425 425
IMogorpes Bosuyxa (8 °C) . . 110 200—250—275 230—250—2175
MuHuManbHOE COOTHOLIEHWE YH-

c/a KOTAOB M TYypOMH . . . 3 )13 Ly
CpenH. COOTHOMEHHE TuCAa KOT- (Copbkuft) {spocaasis)

ROB M TYPOMH . ¢ erliy 56 2,751 2,9:1 2.4 IE,8TT)
Yycno 6apabaHOB o o « v o 5—4 4-—-3 3
Yucao Typ6 arperaToB . . + « 11 23 16
Uneno KoTeAbHLIX arperaros . 29 66 21230

1. YeraHoBMBIMMCS TUN KOTJIA Ha TMOAABISIOMEM 00JBIIMHCTBE YCTAHOBOK —
aro TpexbapabaHHblii BepTHKAJILHbIH BOJOTPYOHBIH KOTEJI, MPEUMYILECTBEHHO CHCTEMBI
CrepnuHra B Tol wim Jipyroil ee Mofuuraiyu. Ha Bropom Mecre CTOSIT UeTblpex-
GapabanHble KOTJIBL M Ha MOC/EAHeM — FOpPU3OHTAJIbHEIE CEKIMOHA/IBHRIE Baoxox
¥ BuibKoKC nosiyMOpCKoro Tura, (

9. OCHOBHOE /AaBJieHHe mapa B KOT/Iax TOYTH BCloAy Kosie0sercssi B BECh- -

a y3KOM AuarnasoHe, a HMMEHHO OT 30 po 32 am. TonbKo TpU-YeThIpe yCTAHOBKH,
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padoraloT Ha JaBieHusix mopsiika 34—36 am, oana ycraHosKa (Bepesuuiu)—
Ha 64 am wu, wak.Hen, TOLl BTU — na 130 am.

3. IleperpeB napa cocrasiisier npeumymiecrsento 400°C, Ho B psiie YCTaHOBOK
Joxoaut po 425° C, na opuoit 1o 450° C u, Haxouew, B TOLL BT — no0 500° C.

4. PerexepatuBHBIA MOJOrPeB MUTATENLHON BOJABI B MAUIMHHOM 3ajie CTaJl Opra-
HHYECKH Hepa3pbiBHLIM 37eMEHTOM NPUHLUIKAIBHON TEeNa0BO# CXeMbl CTaHIMH.
Crenenb ero BHeIPEHUS XapaKTepU3YeTCsl KOHEUHOi TeMnepatypoil nuTareibHoU Bo/bl
npyu BBIXOAE M3 TOC/EAHero moporpesatens. Temneparypa moforpeBa Ha GoJbIIMH-
cTBe ycraHoBoK cocrasjsier 140—145° C, B Bepesnukax — 180—190°C u na TIL{
BTH — 210—220° C. 3

5. Hapsiny ‘¢ pereHepaTtiBHBIM LUKIOM 0Oosblioe 3HaueHHe NPHOOPETAET MOAO-
IpeB BO3yXa B BO3JAyXONOJOTPeBATENAX 3a CYET Teljaa OTXONsmx rasos. [lTourn
COBEPLIEHHO OTCYTCTBYIOT BOJSIHbIe 3KoHOMai3epsl. OQHAKO CIEAYET OTMETUTh, YTO
JlvanasoH rojorpesa Bosayxa BecbMa wnpoK — ot 200° C (Kues) 1o 350° C (Ky3Henx)
u 400°C (3yeska). Takas aupepenuuauusi Heu30e)XHA B YC/IOBUAX PASHOPOAHOCTH
YIJIe# ¥ TI0CTeNeHHOr0 COBEpPLIEHCTBOBAHUST M KAYECTBEHHOI'0 POCTA KOTEJbHOI0 arpe-
rata Ha yroJjbHoif mbuii. 3Jechk UrpalT KPYMHY poJb Takue (GaKTophl, KaK Coaep-
YKaHHe JIETYUHX, CTeleHb SKPAHUPOBAHUS, OPraHMUYECKOE COYETaHUE TONIKH C KOTJIaMH,
0COOEHHOCTH MOCTPOEHUsT TOMOUHOI KamMephl U T. I. B MeHee pe3kux (opmax aTi Ko-
Jie0aHus 3aMevaroTcss Ha TOP(AHBIX yCTAHOBKAX, I/le TeMneparypa Mojorpesa BoO3-
Jyxa oCTaHOBWJIaCb Ha (oJiee HU3KOM Mpefene, HeXeau B NbUIEYTONbHBIX CHCTEMAX,
a UMeHHO TednepTypax 250—300°C. 910 00BSICHSAETCS TeM, UTO JUIsi Top(pa MpUMeHsi-
€TCs1 IlenHasl MexaHMUecKasi pelleTKa, He BbUIEpKMBAIOMIAS MPH_CAOEBOM IpOLEcce
FOpPEHUs1 BBICOKUX TEMIeparyp. :

Tab6aunma 2
Hoxasameaw menaosozo 0060pyoosanus yeoasnslx I'PIC .
Mo CTApLIM YOJBHBIM Y CTAHOBKAM Hosive yerduobin
* Muaneyroabusie TPAC IR
K ua\lany NATHACTKA K KOHLY TISTHAETKH
[1-oussonutr. xoria (B m/uac)| 18—20 75—90 75—00—125—-—160
Cp. B3BellL MOUHOCTb KOTAR (B
WY . G . Vie e 1358338 | 1. 5-8,4712.4 | 45112 0-14,1
To ke, apuBe, K CyMMapH. MOLIH. ~ ‘
ERSCHB W)« o iiiiiviv s 2,6 9,0 10,2
To ke ontumanbroe (B MW) . . 3/8 12,4 (30,0) 14,1
Jlasnenve napa (8 ama) . . . . 16—18 | 18—30 30- 63
Meperpes (8 °C) . . « « . . 375 ~ 400—425 425 —450
IMonorpes sosayxa (3 °C) . . 160—180 250—300—315 250—315—400
MuaumM, COOTH. YHCAA KOTIOB H
TYPORMM - les s s s 1601 1.7051 131349
CpeliHee COOTHOINEHHE uuCcaa (caparos) = (Caparos) (Kysnenxkas)
KOTJIOB ¥ TypOuH . . . . 2,4:1 2,301 A |
Yacno GapabaHoB w o ¢ o o 5,4,3 3 3,1
Yucno typGoarperatoB . . . . 8 22 48
Yucno korenbHLIX arperaros . 19 51 : 97

CriBurH, KOTOpPble MPOM30IUIM B HAUIEH TENIooHepreTuKe, B OCHOBHOM CBOAATCS
K Mepexofy OT CTApbX U OTCTAJBIX METO[ B FeHEepalui napa K HOBbIM, Goee coep-
meHHbM, obecneunBaomuM nopeimenype KII KoTenbHON yCTaHOBKM M BCeil Temno-
CHJI0BOM ycTaHOBKHM B HenoMm. Brnarogapsi 9ToMy MMEET MECTO 3HauuTeNbHOe yHelre-
BleHue aneKTposHepruu. Brarogapst 9ToMy COBETCKasi SHepreTuKa BbIABUIAETCs
Ha ypoBeHb 3aBOEBAaHMU COBpeMeHHOW 3aNafHOEBPONEHCKOH W aMEPUKAHCKOMN
TEXHUKH. ' i 8 :
5 Heropna rexumkn 6168

-
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Top®—EBA3A 3JEKTPUOUKALMKN JIEHUHTPARA, BCCP, Mockos-
cko#l, 3Amaxuol, UBanoBCckoO# U 'OPbKOBCKOMN OBJIACTEMH

B renepanbHOM IUIAHE AJIEKTPHOUKALMA CTPAHBL TOPPSIHOE TONIMBO 3aHUMAET
HAPSLY C yrONbHBIM BHIHOE MecTo. [loCTaTouHO YKa3aTh, 4T0 U3 CYMMapHOit MOIIHOCTH
paifoHHBIX aeKTpocTaniiii Cowoaa, cocrapsiomieit B 1933 r. 2 642 meic. kW, Ha 07110
ropsirbix TIC npuxoutcs 739 thic. kKW, uin oxosio 28%,, a B yCTaHOB/IEHHOIT MOLL-
HOCTU OTAEIBHBIX PaiioOHHBIX M 007ACTHBIX dHeprooObeAuHEHUil Y/eNbHbli Bec TOp-
(PAHBIX OIKTPOCTAHIMI KoslefseTcsi B Ipejenax orT 38,4%/, (MockBa) [0 1000/0
(Benopyccust) (tabi. 3). :

Ta6bnuua 3

Pocm mowgrocmu mopgsineix FPIC . 6 nepuod namuremxu

: YCTQH?BJEHHEH MOIUHOCTE B kKW Bt piori TeMns
Haumenonanue TP3C e CTPORKK
1928 r. 1932 1. - 2 (8 ronax)
Meppas rpynna : ,
[larypckad . . . . . R 48 000 180 000 : 375 10
«Kpacumit Ox1abpb» . . . . . 20 000 108 000 540 8
FOPBKOBCKA . . v o o o o v . 20000 - 158 000 790 8
slpocnasckas . . . .. . o 8 000 33 000 412 6—7
\
Mrore -, 5sis 96 000 479 000 500 8
depaﬁ rpynna
WBAROBCKAS . oo iy ot ais - 72000 —_— &
O CHWOHCKAT v o s A — 20 000 — 3
BYHAHOKaR s v vy (e = 22000 — 4
JLyOposckan = iksdaaine gt aalts — 100 000 — 2
Vioro. . uidi s 96 000 793 000 826 I 3 l

KaK yKaseiBaaoch yyKe Bhillie, TOPQ Mbl O0CBAHBAIM C HAauajga [0 KOHLA CaMi,
B YCJ0BUSX MOJHOTO OTCYTCTBUSI KAKOro-100 NPaKTHYECKOro ONBITA 110 COKUTAHUIO

Topda ¥ NPOEKTHPOBAHNIO TOPPAHBIX PaMOHHBIX SJEKTPOCTAHNMI KaK y Hac, TaK
W 3a rpaHuliei.

KOHCTPYKUMSA IMAXTHO-IUENHHBX TOMNOK M UX 3BOJIOLHS
B NEPHOJ NEPBOH NATHAETKHU |

Passutne c*rapblimop(bﬂﬂblx aneKTpolenTpaseit (Llarypa, «Kpacublit Oxrsiopby,
Banaxuna) u crpoutesnbctBo HoBbIX (Bpsinckasi, MBanosckast, OcuHoBcKasi, Slpocias-
ckas u JlyGpoBckast) npegonpefeniuch npexie Beero 6eCCiopHbIMU  J0CTIYKEHUSIMU
B obsacTu TonouHoi TexHUKH. [TociefHee Bhpasuioch:

1) B BBEJiEHHH NOBLILIEHHBIX TEMIepaTyp MOAOIPeBa BO3AyXa, WAYIIEro B TONKY
(¢ 110 po 250—300° C), uro B CUILHOIM CTENeHH MHTEHCH(UIMPOBAJIO MPOLIECC FOPEHUsD
¥ PajMKajbHbIM 00pa30M NOBBICHJIO BECOBBIE M TENJIOBblE HATIPSDKEHHUs! PeiieTiu
U 3epKajia ropeHus; :

2) B NnpaBuJibHOM BBIOOpPE COUETAHMS TOMOYHOW KaMepbl ¢ MEepeHUMM JIYYeBoC-
TIPUHUMAIOIMMH NyUKaMH  KHISITHIBHBIX TPY6 KOTIAa ¥ paluoHaJbHOM BhiGOpe 00k~
eMa TOIOUHOM Kamephl, 4TO HE MOIJIO He OTPASHTLCS Ha Kod(puLieHTe Npsmoii oTaaum
KaMepbl, KauecTBe OpraHusalliu rnpoiiecca ropenus Topda B ciioe u rnepemeniuBaHu
ra3oB M, HaKOHell, Ha KOIDULMEHTAX TerJonepefiaun OTAeJLHBIX 3BEHLEB KOTMA; |

|
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3) B KpYIHBIX ycllexaX B 00JaCTH KOHCTPYMPOBAHHMS WIAXTHO-LENHBIX TOMOK
1 OTAEJIBLHBIX JleTajleil ee TenjomMexaHn4yecKoro o0opyaoBaHus.

OcHoBHBIE YCOBEPIIEHCTBOBAHUST BBIPASHAMCH B TOM, UYTO KOHCTPYKTOpam yia-
JI0Ch TIPEOJ0JIETh TPYAHOCTH, CBSA3AHHBIE € GOJBbIIMMU pa3MepaMd LENHBIX MeXaHH-
YECKMX PelIETOK,

Ha ouepejii— 1ojiHoe 0CBOEHUE 3THX KOHCTPYKLHH HAlIMMU 3aBOJAMH M KOHCT
PYKTOPCKHMU 6!0[)0, KOTOpBIE T10 MMEILINMCs CBEJAEHHUSIM TOATOTOBUIIUCH K BBIYCKY
LEMHbIX MEeXaHMUeCKUX PEIIeTOK IS KOTJI0B npou3BoauTebHocTbio 160 m/uac. Kak
MoKasaJs onbiT dKcroaTalu Haux 'PIC u KpynHBIX KOTENBbHBIX, UCKIIIOUNTEIBHO
BOKHBIM (aKTOpOM, 00YCI0BUBLINM OBICTPOE CPABHUTENBHO OCBOEHHE MOMIHBIX KO-
" TesbHBIX arperatoB Ha Topge (160 mjuac, Ily6poBka), okasajicsi C.eK Il U O H-
HBIM MOABOJ rOopsiuero BO3AYyXa HOJA KOANOCHMUKHU IiemN-
HOW peureTKH —= IepBoe U - HEOOXOAUMOE YCiioBHE JUIsl TIPaBHILHOW M KO-
HOMHMUHOI peryJupoBKU Tpoliecca TopeHus Topda.

Pa3fuBKa 9TOro Tpoiecca 1no JAJMHE PeuleTKu Ha oT/esbHbie (asbl, WM CTajuu
(3aKuraHue, ropeHre U J0XKUraHue), IyTeM NPUMeHeHHsT Majio30HHOro (3—4 cexiiun)
U MHOTo30HHOro (5—7 cexuuii) pacmpejeseHust BO3AyXa B Mepy MOTPEOHOCTH ISt
JlaHHoit (a3l ropeHusi, NMPUIITIA HA CMEHy CTapoil U Maso onpasjiaBiuei B 9KCIII0aTa-
MU cucrteme C B O 60AHOTLO HOABOAA BO3/yXa 110J BCIO L€eNb. CpaBHe}me ITUX
JABYX CHCTeM [10Ka3aJo 1es1ecoo0pasHocTh U NMPAKTHYHOCTD 1epBON U MOJIHYI0 Henpy-
FOAHOCTh BTOPOif, TAK KaK MPH Hel peryJupoBaHue Pe3Ko yXyAWAeTcsi, U NoJiydeHne
NPaBUJILHOTO Mpoliecca TOPEeHUst NPpU KoeOIomUXCesl HarpysKaX OKasbIBAETCS MOUTH
HEBO3MOYKHBIM.

Hapsny ¢ cekuoHaJbHBIM AYTheM M0/ PelleTKy CyIeCTBEHHOe 3HaueHue Npu-
00pesio MpUMeHeHHe MOJBO/A BO3JyXa MOJA 3 AN aJl b H bl € CBOAUKH U KOJIOCHUKH
NpeATonKeB (B Tonkax MakxapbeBa u EsmsapoBa), okxasaBlieecsi JeHCTBHTEIbHOM
u o(pdexTHBHOW Mepoil MOArOTOBKM Topda B NpPEATONKE U M03BOJIMBIIEE HIAXTHO-
LENHOM TonKe paoTaTh OAMHAKOBO IKOHOMUYHO B BeCbMa MIMPOKMX AMATIA30OHAX
BJIYKHOCTH Top(a.

CylecTBeHHbIM 3JIEMEHTOM PEryJMpOBKH U OpraHU3alMy Mpoliecca TopeHHus.
B TONOYHO! KaMepe CIeAyeT CUNTATh TalKe MOABOJ BTOPUYHOIO BO3JYyXa B Illesb
BEpXHEro 3@KUIaTeJbHOr0 CBOAA U3 JyTheBOTo KaHaja HENOCPEACTBEHHO B TOMKY.

CoueraHue BCEX TPEX METOA0OB PEryJMPOBKM Ipolecca ropenust ropda, Kai rmo-
Ka3an [MO3/HEee ONbIT IKCIUI0ATAlM| CTAHLMM, OKAa3aJoCh JEHCTBEHHBIM U H € 0-
CHOPHUMBM CpepCTBOM B pPyKax TENJOTEXHMKOB M Jajio UM IOJIHYIO B03-
MOJKHOCTb JOCTHUTHYTB ONTUMAsbHBIX Tl0Kasarenell paboThl KOTEJIbHBIX arperaTtos
A@Ke B YCI0BUAX pe3KUX Kosebauuii KauectBa Topda.

BropocTeneHHblif, HO TeM He MeHee BA)KHbI MOMEHT 3BOJIIOLMM TEXHUKU TOPho-
CYKUTAHUSI—3TO NPHUMeHEeHHe B 0100 X J1 a ) A a 10 I € i 8 a UM T bl, YCTPaHsIOmei
NpUKUIIaHNe NUTAKOB K KJIaJike TONKM 1 HepaBHOMEepPHOEe BBIFOpaHUE TONJMBA 110 INH-
puHe pemeTkd. XapaKTepHo, UTO 9Ta AETaJb B YCIOBUSX SKCILUIOATAMM COBETCKHX
toppsinsix ['PIC mperepriena npuMepHO TaK1e yKe TPU CTaJUK PasBUTHS, KaK U 0XJia-
KAalomue Bojisiible TPYOKU B NBIIEBUAHBIX TonKax. W pelicTBUTENbHO, OT HEIKOHO-
MUYHOM CHCTEMBI OXJIAKAEHUS M LUPKYJISALNY BOABI M CPABHUTENIbHO NMPUMHUTUBHBIX
KOHCTPYKIMH nianeneit oXJIaXKAeHs1, COOTBETCTBOBABLINX IIPOCTHIM MJIM CPABHUTEJIBHO
HECJIOYKHBIM TpefoBaHMsAM SKCIUIOATAUUM IIepBBIX KPYIHLIX arperatoB nepBoi oue-
pean LITPIC, Mbl niepenuin B fasnbHeiimes, yre Brepuof 1929—1931 rr., K BK110-
YeHHIO BOAOOXmagaomux 0an0K B HUUPKYNSAULHUOHHY IO
cucremy KotTnaa (Iarypa IlI, MBanoso, Banaxua u «Kpacunit OxrsiGpby),
OTpaHHYMBASICH IIPH ITOM OXJIYKAEHH eM IIJIAKOBOT0 opora 1 G0KOBBIX CTEHOK U BKIIIO-
yasi TAIOKE M CTyNeHuaThie IJlocKue cBOJbI, o0pasyiomue mpexronok, M, Haiowerr,
MOCJeHAS, TPEThsI, CTaus ITOro mpoiecca pasputus (1931—1933 rr.), Xapakrepu-
3ylomasi onTHMaJbHBIEe TOKasatenn obopyaoBaHusi TOPPSHBIX TOTOK, BbipasHach
y)Ke BO BHEJPEHHH 9 K P @ H H Bl X OXJIAKAAIOIUX TOBEPXHOCTEH B KaMepy HIAXTHO-
HenHol TONKM, BHAUAJIE MAOBOJILHO POOKOM (NpuUMep~——HeoCyIeCTBHBIIMNCS MPOEKT
BBejleHHst POHTAIBLHOIO 9KpaHa B 06J1aCTH KOHBEKTUBHOIO My4Ka KOTEJIbHOI0 arpe-

o
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rata Usanosckoit I'PIC), a 3areM B peasibHBIX W OTHOCHTENbHO OOJIBIIMX pasmepax
(Apocnasckas ['PAC u Iy6posckasa 'PIC). 3jech sxpaHupoBaHHe CaMoit Kamephl
JOCTHIJIO BIIEPBbIE B TPAKTHKE CTPOMTENIbCTBA Topdoanexrpouentpaiei mourn 8%,
110 OTHOIIEHUIO K KOTEJIbHOM MOBEPXHOCTH HArpeBa Npu HAMMYMK K 0 TO L €3 HOT 0
THIIA KaMepbl.

LludpoBbie IKCIIOATALMOHHbIE ¥ MPOEKTHBIE [AHHbIE MOKAa3biBAWOT, UTO JTOT
daxTop HapsiLy C MPOUMMH OKasan OoJblioe BIMSHHE HA yBenuyeHHe MapocheMa
C eQuHUALBl OBEPXHOCTH HarpeBa Kowia (1o 72 xe/m® Ha dyGposioit 'PIC).

Hakomel, 1mectoe ¥ IMOC/IeIHee 3BEHO BO BCEM KOMIUIEKCE PAa3BUTHS TOIMOUHOM
TeXHUKM, TpeTeprieBlIee Psifl M3MeHeHHi ¥ yJIydlleHHiA B paccmMaTpuBaeMblii HaMu
TepUON,—TOCTENHSS CTajust MPOLecca CKUranust Topda B MIAXTHO-LEMHOM TOTIKE —
LOJUraHUe IJaKa Ha LENHOH pemierxe.

ITepBble KOHCTPYKLMM OPUIHHANBHBIX TOMOK mpod. Makapbesa CHa0Kannch
NIPOCTHIMA LIUIAKOCHUMATEIAMY M CTENHUAIbHBIMU  OIPOKH/IHBIMU  I0)KUTaTeIbHBIMU
pemreramu. [pakTHKa MX IKCIUIOATALMH, OJHAKO, MOKA3asa, YTO MpPU NPaBUIILHOM
pery/upoBKe M OpraHusaluy IpoLecca CKuraHus UK MOAXOAUT K IUIAKOCHH-
MaTeio nporopeBunM. UM ObUIO JAHO TEIUIOTEXHUKAM OCHOBAHME OTKAsaThCs OT
JOXKUTATEILHON PELIETKH, 3JIEMEHTa, B HEKOTOPO# CTeneHH OCJI0)KHMBIIEr0 9KCIJIO-
aTauuio TonKH. K ToMy e 1 caM LUTaKOCHUMaTe b, BeCbMa TPUMUTHBHBIA M0 CBOEH
KOHCTPYKI(UM, OKA3aJICs - HelOCTATOUHO = HAJAEKHBIM 3JIEMEHTOM TOMKH, YTO 4Yacre
NIPUBONMIIO K HAPYUIEHXIO MpOLEcca CKUTaHUSI, U3HOCY, @ WHOIA K BBIBOAY TONKH
U3 CTpost. ~

Ha cMeHy IUTaKOCHHMATENIO M €ro COYETAHHI0 C JOXKUTATeIbHOM pelerKok
npulia BeCbMa Y/AauHass KOHCTPYKIUS TaK HashlBA€MBIX O I'H € B bl X WM I JI &-
KOBH X moporos rtuna IreiinmMiosuiep, K TOMy BpeMeHH XOpowo ce0si 3ape-
KOMEH/I0BABLIAS B MPAKTUKE SKCIUIOATALMMA YTOJbHBIX KOTENbHBIX. V1 AeHCTBUTENBHO,
OTILIT MIOKA3aJ, YTO WIJ1Aa K O BB M T O p o T ONpaBALBAeT CBoe Ha3HAUYEHHE U TIPH
oKuranuu Topda, CrocoGCTBYSI MOJIHOMY BBDKHUTAHHMIO LIJIaKa eme Ha Lenu, Mporny-
CKasl B MOCJIEHION IJTAKOBYI0 BOPOHKY MOJIHOCTbIO BHIFOPEBUIMMA MITAK. : o

Kpome Toro IuTaKoBBie MOPOry MPEACTaB/IAIOT CO00H XOPOLIYIO 3aBecCy, Hajluuue
KOTOpOH T03BONSET MPOU3BOJUTL TEKYINMif PEMOHT M OCMOTP Ha XOAy KOT/a. JTOro
KauecTBa NMUIEHB! OBUTH MpEeXHHEe KOHCTPYKUMM IMUIAKOCHUMATEIed € MPUCYIIAMY
MM HEN0CTaTKaMi, B YaCTHOCTM: NPOroOpaHUEM MLIIAKOCHUMATeseil, MpomycKoM Xo-
JIOHOTO BO3AyXd, 3aTPYAHUTENBHOCTHIO OUMCTKH PeIleTiH.

Bonblyio, posib Chirpaid B OTHOIIEHMH HAAEKHOCTH paloThl TONKH T € P M e-
THUYECKUE MIAKOBBE 3aTBOpBH, XOpomo cedss 3apeKoMenjoBaBIINe
KaK WIEMEHT, YCKOPSIOH CIYCK 3076l MPY MUHEMANLHOM INTATe ‘B0JIBIIHKOB.

OKCNAOATAUHOHHBE TOKA3ATEJIHN PABOTH TOINOK

BBe/eHne BCeX YKa3aHHBIX YCOBEpIICHCTBOBAHUIT eCTECTBEHHLIM 00pa3oM CKasa-
JI0Ch Ha-MoKasaTessax paboThl TOMOYHOI KaMepbldl BCEro KOTe/LHOro arperara B I{eJIOM.

[pexie BCero XapaKTepHbl OCHOBHBIE MapaMeTpPbl BECOBBIX M TEMJIOBBIX CHEMOB
napa u KM KorenbHo# yCTaHOBKM, KOTOPhie B 00JbIIOH epe 3aBUCAT OT PadoTHI
TONKU W OpraHusaluu TOMOYHOro mnpoiiecca. MiorouucjieHHble HCIbITAHUS, MMPOUS-
BElCHHBIE PA3/MUHBIMU  HAYUHO-WCCIIENOBATEILCKUMY  MHCTUTYTaMH, — OCOOCHHO
BUTID0 (6. JIOTH), a Taioke skensoarauuonHukamu Mocanepro, Jiensnepro u or-
nensupiMp 'PIC, nokasaiy, 4To Ha MpPOTsSHKeHUU 5—6 ser mocsieHero nepuofa B
Topdsinbix Korenabubix KITIL arperatoB Kosefasicsi B OTHOCHTENIBHO Y3KUX Ipeenax
ot 80 1o 84%/, GpyTTO, HECMOTPSI HA Pe3Kue KojebaHHA KauecTBa TOP()a 1 MOBBILIEHNE,
KAl IPaBUJIO, COJEPIKAHNUSE B HeM Biiaru (40 —45%y, a unoraa 50—55°/). Droii crabum-
3aluy COOTBETCTBOBAJI BO BCeX 0e3 WCKIIIOUeHUs KOTEJbHBIX yCTaHOBKAX HNATHIIETKH
ofiuit poct cheMa napa Ao 50, 55, 60 xe/m?® yac npotuB 40—45 xe/m* uac B npeaect-
BOBaBHIEM TepHOJe. ‘

[lepexoasi K OLEHKE MoKasaTemeir paboThl TOMOUHON Kamepsbl, Cllelyer OTMETUTh,
yTO TEeIUIOHANPSHKEHUs 3epKaja ropenusl, Kak ofliee TpaBuiio, NpH HOPMAaJbHbIX
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HarpysKax KoTeJbHBIX arperatoB 1 Temnepartyp AyThs oT 250 go 275° C He npeBbimanu
B CpelHeM HopMasbHOro auanasona 1,6—2,1 MiH. xaa/M* uac, cpefHEeB3BEIIEHHBIE
-BecoBble noKa3arenu—500—T700 x 2/ uac npu Kanopuitnoctu Topda 3 000 kaalxe. Mpu
9THX YCJIOBUAX, @ TAalOKe NMPU NpaBUIbHO CIPOEKTUPOBAHHON TomouHoil Kamepe u
palMoHaNbHOM BBEIOOpE €e coueTaHusl C KOTJIOM, TeNJIOHATIPSDKEHUsT ee ofbema
He npesbiuaior 375—400 kxaa/m® yac, a norepu € XUMUUECKOH HEMOIHOTON ropeHuss
1,5—29/, B banaHce Temia.

Bumecte C TeM JieTajibHbIE HAYUHO-MCCJIEA0BATENbCKHE MCTBITAHUSA !, nuMeBlIne
OCHOBHO! CBOEil 14JIbl0 BhIsIBJIeHWE (DaKTOPOB, BIMSIOMIMX HENoCpeACTBEHHO Ha Ka-
UecTBO Mpolecca ropeHusi, oOHAPY)KUIM PSIL HEAOCTATKOB, KOTOpBIE NPEXJE BCEro
UCXOJSIT W3 HeNpaBUJIbHOM WJIM HEJO0CTATOUHO YeTKo opraHusaunuuu ¢ a-
30B0ro mpoiuecca ropeuus B ciuoe. ITocnefnee xapaxrepusyercsi pasje-
JieHueM paloThl TOABMKHOIO CJI0Si Ha TPU IOCJIe0BATENbHBIX CTaAuu: MepBasi
' ¢ sIBHBIM M30BITKOM BO3JyXa, BTOpasi—C SIBHBIM HEJ0CTATKOM €ro M TPeTbsi CHOBA
C SIBHBIM M30BITKOM, W, KaK HEMOCPEJCTBEHHOE CIIeACTBUE 9TOr0, KpaliHe HepaBHOMEp- '
HO€ pachpeesieHie BeCOBBIX U TEMJIOHANPSDKEHUH 10 3epKaiy TopeHus.

[To MHEHUIO IKCIIEPUMEHTATOPOB YJIYULIEHUs] NPoLecca, B CMbICJIE TMOJHOTO €ro
3aBepIIeHHsT U UHTeHCH(DUKALMK, TepeMeliiBaHUsl ra30B MOXKHO J0OMTbCSI NyTeMm
COOTBETCTBYIOILEr0 Pa3BUTHST TOIOYHOI'0 NMPOCTpAaHCTBA. BMecre ¢ TEM, BBULY MaJiOMH-
TEHCHBHOIT pa0oThl CaMoif TOMOYHOI Kamephl, NPUAAETCS BHOBb 0co00e 3HAUYeHue pas-
BUTHIO JIO)KUTATeNbHOM KaMephl M MepecMaTpUBaeTCsl B CBA3M C ITUM BONPOC 0 Liejie-
co06pasHOCTH 3aMeHbl PasBUTHSI TEPeAHNX KOHBEKTHBHBIX IOBEPXHOCTell HArpeBa
(Usawnoso I u II, llarypa IIl u Banaxna IIT) axpanupoBanuem Kotia B mpeenax To-
MIOYHOTO0 NPOCTPAHCTBA, KOTOPOMY NIpU STOM NPUAAETCs KOHQUIYpalusa KOJIOAE3HOT 0o
tuna (fpocnasib — [lyOpoBKa).

BTopoii MOMEHT KOPPErupyIomero nopsaKa — 910 BO3JeHCTBUE HA CJI0EBOM Mpo-
11€CC My TEM PALMOHAILHOIO paCIp el eJi € H | 51 O30HHOM Mojiauu BO3yXa, PpUUeM
HAWJTYUIIMM pelleHueM NPHU3HAETCS Ha JAAHHON CTafiy Pa3BUTHUS TOMOYHOH TEXHUKU
He3aBUCHUMas Tojaya BO3Ayxa B Kakaylo 3oHy. Ilpucymue aroi cucreme
FHOKOCTb M UETKOCTb PEryJMPOBKU UTPAIOT UCKITIOUUTEILHYI0 POJIb MUMEHHO B HACTOS-
1[ee BPEMSI BCJIEACTBHE MEpPeMEHHOT0 KauyecTBa Cxuraemoro Topda (BAaKHOCTb, KO-
JinyecTBo Menoun). Brarogapa atoit perymupoBKe JOCTHrAeTCs Inepepacnpeeienye
(a3 nmpouecca no JUIMHE CJI051. ITO HAXOAUT CBOE BHIpAYKEHNE B TOM, UTO 30HHI Haubosee
MHTEHCUBHOTO TOpeHus b0 MOATHIUBAIOTCA K Hayajy pemerku, 0o yAansorcs
OT Heée B 3aBUCHMOCTA OT CTEeMeHH BIAYKHOCTH Topda. )

BricKa3bIBAETCS IMOJIOYKEHHE, UTO SIBIEHNE XHMHMUYECKOT0 HEA0)Kora B CHJIbHON
Mepe 3aBHCUT HE TOJBKO 0T 00BeMa TOIOUHOM KaMephbl, HO ¥ OT PEeryJMpOBKU NOAAYH
BO3Ayxa B npearonok. M, Hakoneu, nmocsejauee, npasia CopHoe, MOJI0YKEHUE PABHO-
CHJILHO TIEPECMOTPY B3IJISila Ha CYIIHOCTb OpraHM3aldd BbDKUIA HIJIAKOB HA I(eM-
HOM peleTke IyTeM 3aMeHBl ero CHelUalbHbIM J0XKUTaTeNIbHBIM YCTPOHCTBOM, (u-
I'YpPUpPOBaBUIMM B CTapbix TonKax Makapbesa.

He Bxoisi B aHa/N3 MOJIOKUTENLHBIX M OTPULATENLHBIX MOMEHTOB, CBSI3AHHBIX
C BBOJIOM 9TOr0 3B€HA, MPUXOAUTCS KOHCTATUPOBATH, UTO OHO HMeEET IMOJ C00010 He-
KOTQpPOE OCHOBAHHE, HECMOTPSI Ha TO, YTO YKOPOUEHHAsi PElleTKa orpaHuuuBaja,_0Obl
cBoOoAHOE TIepeMelienye (a3 mpolecca 1o JAIUHE CIos.

(
B BO A B ‘ : \

TToABITOKMBAS KCTIIOATALMOHHBIA ONBIT B 06acTH CKUIAHNs KYCKoBorogropda
11 STanbl 3BQJIOLMA TONOYHON TEXHUKH, MOYKHO TIPHTTH K CJIEyIOIUM NpHHUHIHAIb-
HBIM BBIBOJAM: .

1. Mpu CKRUraHIK MAKHEO(GOPMOBOYHOrO ¥ THAPOTOP(A B UMCTOM BU/E U B CMECH
¢ Qpesepubim (65—70°, u 30—35°/, (. T.) IKCHIOATALMOHHBIE TIPEMMYIIlECTBA HA CTO-
pOHE MAXTHO-LENHON TONKM. :

1 BUTIO0 (0. JIOTH), ctp. 59 «Tpynos JIOTHU», suin. 4; npod. Kuoppe I', dg; Ceme-
uos M. [1., Cypeuu A. M., Croipuxosdu M. A.
.



2. NanbHedue paboThl U YCOBEPLIEHCTBOBAHUA B 00JIaCTH TONOUYHON TEXHUKH
JOJDKHBEL MTTH, TJIaBHBIM 00pa3oM, 10 JIMHUM JOCTIDKEHUS] MaKCHMa/bHOH UYeTKocTu
opraHu3aluy mpolecca CHKUraHus IyTem: a) PaljoHAIbHOTO pacrpeiesieHns: Hesa-
BHCUMOIt T030HHON Tofauu Bosfyxa, 0) yriyOieHHOro aHanu3a paboThl MOC/eHENH
(as3el oYKUTaHMsl LUIAKOB HA LENMHOM pemieTke W/d BHE €€; B) 10C/Ie[0BATEILHOIO
9KPAHMPOBAHKS TOMOUHONH KaMephl KAK MEpE, HeroCpeiCTBEHHO NOBBILAIOMIEH Ha-
JE&KHOCTh U JOJITOBEYHOCTH PafoThl OT/JEJIBHBIX €€ KOHCTPYKTHBHBIX 3BEHBEB (0XJia-
YCLEHUE CTEHOK, CBOJOB, 00K M T. [.) U BMECTE C TeM YBEIMUMBAIOLIEH MOIMHOCTH
KOTEJILHOT0 arperata Npu ONTHMAJbHBIX TEMIEPATYPHBIX —TapaMerpax Tropsuero

AyThsl (275—325° C). 5

Berpaunckas I'POC (BEnbie BEPErA) U NPOBJEMA OCBOEHHSA
$PE3EPHOTO TOP®A :

TIpoGaema OKUraHKsA Ppe3epHoro Top(ha HaCUMTHIBAET YYKe CBBILIE 5 JIET, 1 CTPou-
TeaaM BpsHCKoN paiioHHOH 97eKTPOCTAHLUK TPUHAAJIOKUT MHUIHATHBA B Jiesie ee
peanuaaiuu. BPIC, yutsi onbiT CymiecTByIOMuUxX Top(hoasIeKTpoLleHTpateil 1 oporo-
BU3HY 060pyfoBaHUST IIpu K00BIUE KyCKoBoro Topda MamuHHOPOPMOBOUHBIM MIIH
FUAPABIMYECKUM CII0CO00M, OpHUEHTHpOBaiach C CaMOro Hauaja B OTHOIIEHWH IOA-
rOTOBKM Top(siHoro 0o0Ta M BKCILI0ATALMH HA 3apOJUBIIMHCA Toria (pesepHslii
ciocod po6blun Topda, usobperennsii umk. M. H. Kapemunem. C camoro Hauana
9TOT crocol cyJiJl nmosyuyeHue Oojee jAemesoro Topda.

Onnwitel Ha Gosiote IManbio Havanuch ¢ jiera 1927 r. noj HemocpeACTBeHHBIM py-
KopogcrBom Muctopda. B mosnHoM o6beme 0Hu Obliin npoBefiensl B 1928/29 r. u yike
TOrJIA OKOHUATEIHLHO MOATBEPMUIM MPaBUIbHOCTE opuenTupoBkn BPIC.Ha dpesep-
HBII cr10co0 06bIUM.

OpHaKo ypemessieHne Topha Ha MecTe ero A00bUM He MCUEPIIBIBAET BCEH COBO-
KYTHOCTH-TIP00JIEM, CBSISBAHHBIX C HCIOJIb30BaHueM Top(a KaK TOIUIMBA JJIs1 KOTeJlb-
HBIX, Mbl HMEEM B BHAY PeHTA0ETLHOCTL CXKUTAHUS ero Ioj KoTjaMu CTaHIUH.

dpesepublit Topd npeicraBiaser co00I0 MeJKHe uaCTHIbl, pasmep KOTOPBIX
KoJIeGJIeTCST 0T pa3MepoB opexa 0 pasMepoB yacTull nblin. Bia)kHocTh ero — or.
40 10 50°/, 1 avice 10 55—609/,. Takum o0pa3om (ppesepHslit Topd npeacTasisier coboii
COBEpIIEHHO HOBBI BUJ TOMIMBA, OTIMYHBEI OT KycKoBoro topda. Bce ombiThl 1o
CHKUTAHUIO (pesepHOro Topda Ha 0ObIYHBIX PYUYHBIX ¥ MEXaHMYECKUX IIETHBIX PpeIler-
Kax, npoussegennbie B 1929 r., nanu oTpuuaresnbHble pesyJbTaTbl. Tem He MeHee
9TH HeyJauy He OCTAHOBMJIM AaJibHEHIIMX IONBITOK paspeiuTh npobieMy CuraHus
(ppeseproro Topda. Kaxk u cienosano 0)xuaarh, 9TOT BONPOC INPUBJIEK BHUMAHHE
MHOTHX KOHCTPYKTOPOB-TEIUIOTEXHUKOB M H300perareseif, KoTopble paspaboTajid
BAPMAHTBl BECbMA OPUIMHAJILHBIX KOHCTPYKIUI TOMOK MPUMEHUTENBHO K YCI0BUAM
Bpsinckoit cranuum. :

Bee Bujbl TONOK 1A GKuraHus ¢pesepHoro topda B 4MCTOM BH/E, TpeAIaras-
IIMECST OTAENBbHBIMU KOHCTPYKTOPAMU U HAYYHO-HCCIIeJ0BATEIbCKUMU OpraHu3a-
LMSAME, MOYKHO NOJAPA3/e/IuTh HA JiBe OCHOBHbIE KarTeropuu: 1) TommKu AJisi CKUTAHUS
(peaTopda B HaTYpaJLHOM BUJE U 2) TONKHU JAJs CHKMTAHHUS €ro NOCJe TPeABAPUTEb-
HOW TOArOTOBKH.

M3 Beex TOMOUHBIX KOHCTPYKIMi mepBoit Kareropuu Hau0oJiee IpOoCToid, AetieBoi
¥ HaJleKHOM Cciefyer cunutaTh TonKy cucrembl MK, A. A. Ilepunena (pac. 4), Owna
WCIIBITBIBA/IACH B TeUeHue 3 ¢ JIMIUHUM JIET Ha psijie YCTAaHOBOK NPOMBILIJIEHHOTO Mac-
wtaba, mperepresas NpPU 9TOM CYIIECTBEHHBIE U3MEHEHHUs] B CBOEH KOHCTPYKIHU. B
Hacrosiee Bpemsi (Konen ¢ 1933 r.) paboTocroco6HOCThL U HaJI@KHOCTD paboThl TOMKH
Illepmnesa B ycnoBusix cHaOxenusi 'PIC ¢pesroppom BADKHOCTBIO 0T 35 10
50—60%, He BHI3LIBAET Y O9KCIIOATALUWOHHUKOB COMHEHMH, M TONKA MOXKET ObITh
PEKOMEH0BaHA JUIsl YCTAHOBOK, CKUIalomux (ppesropd B uuCTOM Buie. Mexay Tem
aTa TomKa eme B 1929/30 r. He BHymasa 60abLUIOTO J0BEPUS MHOI'MM TEMIOTEXHUIKAM.

OCTaHOBMMCA BKpaTLe HA KOHCTPYKLUA TOU TONKYU M Ha MPUHIHIE ee AeHCTBUS.
TorKa 9Ta—KaMepHOro THIA, B HIDKHEI YacTH NMEET ClelnaibHOe HKEKTOPHOE YCTPOii-
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CTBO, KOTOPOE HCIOJIb3Y eTCsl JUIs 3acoca ropsi-
uyX ra30B U3 3a/iHeN YacTu TONOYHON Kamepbl,
JUIA MHTEHCHBHOTO TiepeMelliBaHus UX C ro-
pSIUMM BO3JYXOM M NOJCYWIKM Ha JieTy (pes-
Topa, MOCTymawiero B TONKY CBEPXy u3
ByHKepa 10 pyKaBy M uepe3 Ileju, ClesaH-
Hble B mojaBecHom cBoie. Taxkum obpasom
TOp() MHTEHCHBHO TMOJACYLINBAETCS B CaMoii
TOMOUHON KaMepe M Cropaer Bo B3BELIEHHOM
cocrosinuyn. KopeHHble yiyumeHuss B pabory
TONKKM ObUIM BHECEHBl IMyTeM psiia Cyllect-
BEHHBLIX JIOMOJIHEHUM ¥ M3MeHeHul, clejaH-
upix asropom H JIOTH !, Kak, Hanpumep,
VHUUTOXKEHUE Jl0)KUTaTeJbHOM pelieTku, B
JlaJibHelneM  pafiMKaabHOe MEpONpusiTHe —
VHUUTO)KEHHE $pa, KOTopoe (QurypupoBaio
B [IePBOHAYAJIBHBIX KOHCTPYKUHUSX,—H YJIyu-
wenue ‘paborhl nuTarteneit s (pesropda.
OKualoTes elle JajbHeninue yJuryylieHus
TIyTeM KPAHUPOBAHUSI KaMephl U YCTPOUCTBA
META/ITAYECROr0 OXJIAMIEHHOT0 9)KeKTopa.

Bpsnckast palioHHasE 9JIEKTPOCTAHLUA,
nyieHHas B 1931 r. B axcroarauuio, 2 roja
Tiepe)KUBaja B uuClie JAPYTUX (AeTCKuX 00-
Jle3Hei», XapaKTepHbIX JJIs MyCKOBOI'0 Iepu-
0la, TJaaBHbBIM 00pasoM 3aTpyAHEeHHs, CBs-
3aHHble CO BCEMM OTANAMM OCBOGHUS T€X- o 4 g0 woing monka anst Skuramis
HUKY TIPUCOTOBJIEHNST, TUTAHUST ¥ CKUTAHNA bpearoppa k. A, Llepunena
fpeseproro Toppa. Ee OoraTblii ombiT 1o
oKennoaTayn Tonky [llepimineBa ¥ MCHBITAHMST PA3IMUYHBIX CUCTEM UM KOHCTPYKUMIA
nuTaTeseit (6apabaHublif, IIHEKOBBIA, CTOJI-COpachIBATEIb U T. A.) 5BJIsAETCs GOJIbIIHM
BKJIAJIOM B Hally TeIIOTeXHUKY.

Us ppyrux TomoK st (pesropda 3aciyrKuBaeT 0COGEHHOr0 BHHUMaHUs elle
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ycTpoiterBo 1t OKuranusi (pesropda 10 TaK Ha3biBAEMOMY 3AMKHYTOMY

I M K J1y. 910 ycrpoiicTBo MCHBITEBaNoCh B Teuenue 2 jer Ha I'OC um. Knaccona,
¥ B pesyJbTare YIOPHOH MCCIEL0BATENLCKON paboThl IKCILIOATALMOHHOT0 epCoHaIA
I'9C u MOI'SC npuBe/ieHo ceifuac B COCTOSIHIE, FOAHOE /LISt HEeCeHUST IKCILI0ATALIMOHHON
HarpysKis

Cxema ncrosb3oBanus (pestopda 1Mo PasoMKHYTOMY LUKy B HACTOsIlee BPemst
ete Tonbiko ucnbreiBaercst Ha Ilarypewoit I'9C. MaJiouuc/IeHHBIE NCTIBITAHUS, KO-
‘TOpble Haj Heil MPOM3BOAUIIICH, He AT OCHOBAHMIT BBIHOCHTH KAKUX-JIM0O 3aKII0-
YEeHHUI 0 CTeNeHN ee IPUrOAHOCTH 1 PeHTa0eNbHOCTH B YCJIOBUSX SKCIUI0ATALMN PAOH-
HOIl TOp(OINEKTPOLEHTPAIIN.

3axaHuuBasg Ha 9Tom 0030p TOp(SAHON TONOYHOM TEXHUKH B MEPUOA TEPBOi
NSATUIIETKH, He00OX0/AUMO OTMETHTb, UTO B NPOEKTHPOBAHMU M CTPOUTEJILCTBE HOBBIX
00BEKTOB BTOPO MATHJIETKU KPYIHYIO POJIb JROJDKHBL CHIMPATH JajibHelie padoThl
KaK TIPOMBILIJIEHHOT0, TaK W J1aG0paTopHO-UCCIeL0BATe/IbCKOr0 MacmiTaba no BHEA-
pennio (pesepHoro Toppa. Ono OyAer WTTH MO JBYM OCHOBHBIM HarpaBJICHUSM, a
VIMEHHO 110 JIMHMM 0CBOEHUs1 (pesTopha B HATypajbHOM BHUAE M C MpeABapUTENIbHOMH
€r'0 ToAroToBKOI. B03M0O)KHO, BlipoveM, paspeuleHue aTod mpobiiembl 1 MO TPETHEMY
BAPUAHTY, T. €. yTeM OKuranusi Gpesropda B nbuteBHAHOM cocTosiuu. [Lisi aroro
JIOJDKHBI OBITH 11PEOA0JIeHBI MPENITCTBYA, CBSISAHHBIE C YCIOKHEHHEM KOHCTPYKLUH
TIOMOJIBHOM YCTAHOBKM M HE[OCTATOUHOM HAJA@KHOCTHIO M 0e30macHOCThIO paboThl
OT/le/IbHBIX €€ 3BeHbLEB. :

1 JlequHrpaaCKuM  00JIacTHLIM TEMJIOTeXHHYECKUM nHCTHTYTOM (ubiue BUTID0).
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Bo Bcex Tpex cayuasix pa3BuTHE KOTeJbHOr0 arperara A0JDKHO TOWTH 10 JIMHUK
MaKCHMaJbHOr0 BHE[PEHKsl NMOAOrpeBa BO3JyXa, MAYLIEro B TONKY, SKPaHUPOBAHMSA
TOMOYHOW Kamephbl, Pa3BUTHsI SKPAHHBIX TNOBEPXHOCTEH KOT/IA M JOCTIKEHHS, TAKUM.
00pa3oM, ONTUMAJIbHBLIX MapOCHEMOB C €IUHUIIBI TIOBEPXHOCTH HArpeBa Npu HaJHUuL
BBICOKOTO M peHTalenbHOro MHOTOCTYNEHYaTOro MoforpeBa NUTATEIbHON BOABI B pe--
reﬂewmsﬂom LUKJIe MapoBoi TYPOUHEL.

YronbHHE PAHOHHHE 3JNEKTPOCTAHIHHU

B sHeprobanatce Hallux pailOHHBIX IMEKTPOCTAHIMU M B UX yCTAHOBJIEHHOM..
CyMMapHOi MolHOCTH yronbHele I'POC 3aHUMAaOT ROMHHHMPYIOINEE NOJO)KEHue-

“9r10 noaTBepXKaercs cuaepyomumu gaHueiMu. Tloutu 65°/, BCei cymmapHoOii Moy

r 4

Hoct I'POC Cowsza npuxogutcst B 1933 r. Ha yronbHble 3J1eKTPOCTAHLMM, OHU.
BbIpa0aTLIBAIOT OKO0JIO 75%, BCgit a/meKTPOIHEPTUH.

Breiue 6bia 0CBellleHA MCKVIIOUMTENbHAS POJb YTrOJIbHOW NbUIM, BHEAPEHUE KO-
TOPON TOCTY)KUJIO TOJUKOM K co3pfaHuio I'PIC Gosblioii MOIIHOCTH M He B MaJoii
CTeNeHH COJeliCTBOBAJIO OCYILIECTBJIEHMIO MJIaHA 3JeKTpU(UKAUMK Hallei CTpaHbl.

B mnepuoj mATHJIETKU 3TU AOCTOMHCTBA YIOJIbHOW TBUIM CBHITPAJH peIlaloniyo-
posnb. He orpanuuuBasice paiionom Jon6acca M OCBOEHHEM JOHELKMX MapoK yrijei
B BH/I€ NbIIM (AHTPANUTOBBIA IUTEIO, TOIME YTIW, Fa30Bble YIJN), HALIK TeNJ0TeXHUKH
WCTI0/Ib30Ba CBO¥M Oorathlif ONMBIT M JApPYrUX TOIUIMBHBIX paiioHoB. Peub uner, B
T1epBy10 ou€epelib, 0 NapasiiesIbHOM 0CBOEHUH NOAMOCKOBHOI0 yriist. ITpaKTiuKa ucnosb-
30BaHUs 9TOr0 TOIUIMBA NPEACTABIISIET NCKIIIOUNTE ILHBIA UHTEPEC C TOUKH 3PEHHS TeX-
HUKU TBUIEIPUTOTOBIIEHUSI M MBUIEC)KUTAHNST B KoHeuHoli ee craguu. HaxerneHHbiit
onkIT ObIJ1 B lanbHedleM nepeHecen Ha Ypan u Kysbace, rie B nepBoit naruierke
CO3/1aHbl KPYTIHBIE SHEPTOXUMUYECKHIE U METaJUTy priuueckie KoMOUHATEl U TA€ TI0ITOMY
nepeji TEnIOTEeXHUKaMu BCTana 3ajaya — B Kparyailliie CPOKu HMCCIIeloBaTh CBOM-
CTBA YPaJIbCKUX U KY3HEUKUX Yrield 1 MeToJbl BOSMOYKHOI0 UCIONb30BAHKS UX B BUAE
nbiid nof Kotaamu ['P3C u TIL, : ;

HeolGxomumo moauepKHyTH, 4TO B YpasbCKOM palioHe, TakK )ke Kak u B Kys-
acce, ¢ camoro Havyasia Obijia B35iTa YCTAHOBKA HA MCI0JIb30BAaHUE, TJIaBHBIM 00pa3oM,
yryiel u3 3HepreTHuecKuX ImacToB o0oux OacceiiHOB; KOKCYIOIIMECA U AJIUHHOILIA-
MEHHBIE COPTa ObLIY 0CTABJIEHBI MCKIIOUUTAIbHO AT HY K KOKCOXUMUM M MeTaunyp-
ruu. Kpome Toro, B TOIIMBHBINA OasaHC 971eKTPOCTAHLMI OB BKJIOUEHBI U OTXO/AbL
KOKCOXUMUYECKUX U 000TaTUTENBHBIX 3aBOJIOB, B MEPBYI0 oUepe/ib: KOKCHK KOKCOBASE
MEJI0Yb, TPOMEXYTOYHbIE NPOAYKTHl 000ralleHnst, WjaaM W XBOCTHL. ITH TOIJIMBA,
0C00EHHO OTXOAbI, XapaKTepU3yIOTCsl BEICOKUM COfiepykaHueM OajacTa — 30JiBI, Ceph
M BJIaTH, — CHUJILHBIMH KoJIeGaHWAMK TeMmmepaTyphl IuaBjieHuss ¥ GoJbIUMM JAuana-
30HOM CojepykaHusl JeTyuux ropiouux. [locse psiia MHOTOYMCIEHHBIX J1abopaToOPHBIX
M TIOJIYNIPOMBINIJIEHHBIX UCnbTanuii B Colo3e U 3a rpaHulieil OblJI0 YCTAHOBJIEHO, YTO:
B CBSI3H C STHUMH CBOMCTBAMM TaKMX TONJMB HaWwIy4llUM METOJOM MX COKMIaHHSE:
SBJISIETCSl CH)KUranme B BuAe nblju. OcranbHble K& METOABl UCIONbL30-

' _BaHus 9TMX Karteropuii ToruuB nop Kornamu 'PIC u TILL, crokepa (TONKU ¢ HIKHEH

Tnofiayeit) ¥ LenHble MeXaHHUeCKue pemeTKH, 0TNaJM KaK COBEPIIEHHO. HenpurojHble:
B IaHHOM CJ1y4ae. B noJie 3peHusi TenoTeXHUKOB 0CTaach TOJILKO BO3MOYKHOCTb TPUMe-
HEHUs1 HAKJIOHHBIX T1epPeTaIKUBAIOMIMX PEIIETOK, ¥ TO TOJIbKO B Or paHHUEHHBIX pasMepax.

[TelEYyronbHBE WITHBEOBHE ['PIC

ITU CTaHUuM CJIelyeT Pasfe/UTh HAa JBe OCHOBHbIE IDYMNIELI: MepBas BKJIOYAET
I'PIC obmieit MomuocThI0 K KoHy nsiruterku 175 Teic. KW (ITepoBckas u CapaToB-
cKast), a Bropast — 332 Teic. KW (Aprem, Cramunrpajckas, 3yenckaa u Jl3epyxuH-
ckasa, I'POC).

Pocr cymmapHoil yctanoBnenHoit momuoctin I'POC nmepsoit rpynmnst (564°/,) mouti
B TPHU pasa ycrynaer obumemy pocty mommnoct Bcex 'POC n TOLl. OGbsicHsieTcst 310
BBOJIOM B 3KCIIOATAMI0 HOBBIX KPYIHBIX YCTAHOBOK NATHJIETKH, W3 KOTOPHIX O/iH&
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(3yeBcKast) 1o MoIHOCTH CBOeH npubmKaercs K macmradam LlTepoBckoit, ¢ Toif, 0fi-
HaKo, pasHulleif, uro IlrepoBckas 'PIC pasBuBasiach M CTPOMJIACH B TEUEHHE JAECSTH
aer (1922—1932), a 3yeBckasi mocrpoeHa B mosTopa roga (1930—1931). Pexopa-
HBIM TEMIIOM CJIeAyeT CuuTaTh coopy)enue Cranuurpafckod I'POC (1929—1930),
1I0CTPOEHHON B 16 MecsilieB (uMeBIUEH, OAHAKO, JANUTENLHBIA Tepuoj OCBOEHMS
9KeIIoaTalum). 205 :

BakaHunBasi, Ha TOM KpaTKuii 0030p KOJIMUECTBEHHBIX U HEKOTOPBIX KaueCTBEH-
HBIX I0Ka3aTesell, KoTophle J0CTATOUHO SIPKO MJUIIOCTPHPYIOT TEMIIBI POCTA H 0CBOEHH S
Hamu TeXHUKH COxuranus Alll u APLI B Bujie NBINKM U CTPOUTEILCTBA MOLHBIX YT 0J1b-
ueix I'PIC, MBI nepeitiem K anamusy ‘0OCHOBHBIX Ka4eCTBEHHBIX CABUIOB, IPOMCLIEN-
IIHX B mpouecce pasputusi atux I'PIC. -

 CHCTEMA NHJIENPHTOTOBJEHHS

XapaKTepucTuiKa UeHTPANbHOM U MHAMBHLYaNbHOH CHCTEM NbIIENPUTOTOB/ICHUSR
BIIOJIHE ompefenuyiach B mpoiecce axcrutoaratmu Ilreposexoit T'PIC. Yura cnenu-
(puueckne ocobeHHOCTH 0GeMX CUCTeM, 9TAa CTAHLUS B JaJbHEWIIEM CBOEM PasBHTHH
(BTOpasi oyepeib M YACTb TPEThbeH) MOlIA MO MyTH NPUMEHEHUS WHAMBULYANbHOM
CHCTEMBI, MCI0JIb3YsT B KaUecTBE NOMOJIbHOIQ arperara mapoByl THXOXOAHYIO Mejb-
nuy (Kennenu). Toit jke mosulium NpuiepyKuBanuch TEMIOTEXHUKH, NPOEKTHPYST
Ha AUI—APII psan apyrux I'POC— Cramuurpagcxyio (Fapaunr) u JI3epyKUHCKYI0
(BabkoK), B KOTOPBIX (UTYPHPYET UMCTO HHAUBUAYaJIbHAsl CUCTEMa IIoMoJia Ipu

- IAPOBBIX THXO0XOJHBIX arperatax. .

Hckouennem u3 o0uiero npaBuia SIBASIOTCA Tpu ycraHoBku: CaparoBckas,
«Aprem» u Kpupoit Por u Heckonbko KotnoB Bropoii ouepepu Llreposckoit IPIC,

TlepBast u3 nux — CapaToBCKasl, CTPOMBINASICSI TIOUTH B 0JHO Bpems co Llrepos-
CKoif mepBoii ouepeau, OpUEHTHPOBAIACH HAa TUNIHUHYIO (PAHIY3CKYI0 CXeMy TOMOJIA
TOro BpeMenu (1925—1926), T. e. MHAMBUAYAJILHYIO CUCTEMY, 000pYLOBAHHYIO, OIHAKO,
HE THXOXO[HBIMH, a OBICTPOXOAHBIMM arperatamu («Pe3onioTopy); TO e MbI MMeeMm
B ycraHoBKe ABYX KomioB (Ne 7 u 8) Ilteporckoit I'PIC Bropoit ouepenu.

Bropast — «Aprem» — B CBOEM PasBUTHH LENUKOM 0asupoBanach Ha CTapou cuc~
TeMe — LEeHTPaNbHOM, 000pyA0BaHHOIl MAPOBLIMK TUXOXOJHBIMY MEIbLHULIAMH 0apa-
6anHoro Tuna (Pema, B nanbHeiimem Biornep), u, HaKoue, Tperbs — Kpusoi Por, —
3alpoeKTHpoBaHHas B I'epmannu’, 06opyoBana Gbina TAaKOKe HeHTPANBHON CHCTEMO
TNOMO0JIa, HO. C BaJIbLEBHIMM MesibHULAMK Jlema ® BMeCTo MapOBBIX THXOXOMHBIX.

Yoe nepBoHavasbHbIA MEPUOJ IKCTIOATAUMH TOKA3aJ, UTO 9Ta KOHCTPYKLMS
menbhul st pasmona ALl u AP coBepiieHHO HenmpurofiHa BBHAY BbICKaJIb3biBa-
HUSI @aHTPALUTOBOrO IUThi0a W3-10J BaJiblieB, Ype3MEPHOro U3HOCA TIOCAENHUX U mepe-
pacxosia syexkrposHepruu. ITosTomy BMecTo rapaHTUpOBAHHOW UAacoBQ NPOU3BO-
Autenbrocty 10 m/yac mesbHUIA faBasia Beero 2 mj/yac, uro 3actasuio I'PIC nepeiitu
Ha oToruieHne CMechlo Tolmux yrieii (60°/,) ¢ 40°/, Alll, a nHOTAA ¥ HA MOJIHOE MUTAHUE
TOIWMMH YIJISIMH, TIPH KOTOPOM TOJIBKO M JOCTUTA€TCsl FapaHTUPOBAHHAS NPOM3BOAM-
TEBHOCTh MeJILHULIBL. .

Bmecre ¢ TeM npaxruka skcrmoaratmyu ycranoBok CaparoBckoit u IlITepoBekoit
'PIC mnokasana, uro OBICTPOXOfHAs MesjbHMLA Tuna «Pe3onoTopy, CHpaBisAsCh
B o0mem ¢ pasmosioM Alll, Bce ke He MOXKeT OBITH peKoMeHf0OBAHA AMsl IITHIGOBBIX
I'POC BBuny HeGOJIBIION TPOU3BOANTEILHOCTH, HEAOCTATOUHON HAAOKHOCTH H CHIIb-~
HOT0 M3HOCA MesIOIUX YacTeid. -

Mexuy Tem GapaGamnbie I a POBBE THUXOXOJHB € MeJIbHUUBI 3HA~
HHTE/IbHO JIyUlle yJ0BJIETBOPSIOT 9KCII0ATALMOHHBIM TPEOOBAHUSM, TAK KaK OHW
HajiexHee ¥ 0e301acHee B paGoTe, mpolie B 06CIy)KMBAHIH, TPEGYIOT MasIoro pemoHra 1
B GoiblIei CTereHH 00ecneynBaioT HOMMHAJILHYIO TIPOMSBOUTEILHOCTE Arperara npw
OTIpeIe/IEHHbIX NapaMeTpax KauecTBa YrOJbHOW IBLIM.

1 dupmoir AT
? dupmer Kypr (bou-r‘pxoﬁgp.



Hapsiiy ¢ 9TuM TOT jKe OmbIT 9KCIIoaTaluy nbiaeyroabHeix I'PIC mokasas,
YTO MHAMBMAYaJNbHAsl CUCTEMA IIOMOJIA, BBIFOJHO OTJIMYASICH OT LEHTPAIbHOU CHCTEMbI
HPOCTOTON YCTPONCTBA ¥ OOCTY)KUBAHUS, JlelIeBU3HOM, HAAKHOCTBIO paboThl M,
HaKOHeL,, MEHBIIKUM PAacXo/J0M 3JIeKTPHUYECKOIl dHepruu Ha IOMOJI, BCE )K€ He JIMLIeHa
psila KpynmHBIX HefocTtaTkoB. K HUM CllelyeT oTHeCTu: 3

1) pabory ¢ HemoJHOI HAarpysKoi, yTo 0COOEHHO UYBCTBUTEIbHO NPH IIAPOBBIX
TUXOXO0/AHBIX MeJIbHULAX, I/le PACX0/ ITIeKTPOIHEPIUM HA XO0JI0CTOM X0/i BeCbMa BEJIMIC;

2) MpOXO)K/IeHUE BCeil MACCHl AJPOIBIIM Uepes JKCraycrep, HernocpejACTBEeHHbIM
CJIe/ICTBUEM YEro SIBJISIETCSI M3HOC €ro poTropa U Kopmyca;

3) TPYAHOCTH PEry/JMPOBKH PEKMMA IOMOJBHOIO arperata TpH KoJiebaHusxX
HArpy3KH KOTEJbHOI'0 arperara. ;

ITosToMy BIOJIHE €CTECTBEHHO OBLIO CTpeMJIeHHE BKCIIOATALMOHHUKOB CO3aTh
fosiee rHOKYI0 ¥ SKOHOMUUHYI CHCTEMY IOMOJia, KOTopasi obecreunsa Obl Ty JKe
CTeleHb HaJEKHOCTH, HO BMeCTe ¢ TeM JiuiieHa Oblia Obl HELOCTATKOB MHAUBHAYAJIb-
Hoit cucrembl. TaKoil oxasasach CMellaHHAsl CHCTeMa WM TaK Ha3blBaemasi M H /L U-
BUAYAJbHAasl ¢ HPOMEXYTOUHBIM NbJAeBHM OyHKepom
(noayueHTpaabHas).

IMocneanuii 3aMMCTBOBAH COOCTBEHHO W3 CTApOM LIEHTPAJIbHON CHCTEMbI, TPUYEM
€ro BBE/IeHNE CBSI3aHO, KOHEUYHO, C I0ABJIEHUEM U psiia APYIUX 3BEHbEB B BHJE: CIIe-
LMaIbHOTO LMK/IOHA, BOZAYIIHOTO BEHTUJIATOPA M, HAKOHEL, NbUIEBBIX MUTaTeei,
OTKyJa YroJibHas Iblib/TI0 NbUIENPOBOAAM PAacHpe/lesisieTcs 0 ropenIKaM KoTa.

U3 uucna wreiboBeix I'PIC Ilonbacca Ha 9roii cucreme ocraHoBunach Llrepos-
CKasi — NPy YCTAHOBKE TIOCJIEHUX UYeThIpeX KOTJIOB TpeThbeil ouepenu, 06opyoBaH-
HbIX MeabHuUaMu «'ym00JbATY. B 0CHOBHOM )Ke 9Ta CHCTEMA I0Jyuusia TNpUMeHeHHe
IJIaBHBIM 00pa3oM Ha. melieyroabHeix [PIC Ypana (Marsuroropckas, KuseocKast
Tperbeitl ouepean, Eropumnckas Bropoii ouepeau) u Cubupn (Kysueukas u Kemepos-
ciast TOLL). . . !

[IlyTu pasBuUTHS U OCHOBHBIE NPHHUHUNH MOCTPOEHHS
NEJIEYyronbHOH TONOYHOU KamMepn aas Al

Hu B ojHoit u3 o6nacTeii TOMOYHON TEXHMKKM He HAGJII0AAETCs CTONb YETKOH M
NOYUUTEIbHOM 10 CYLEeCTBY 3BOJIOLMU, KaK 9TO MMEET MeCTO B NPAKTHUKE TNbLIEBH/-
Horo Ckuranus AUL u API, BocnpunsBiieil Bo MHQIMX JeTaJIsiX OTBIT 3apyGe)xHoi
TeMJIOTEXHUKH .,

B y3Kkux paMKax JAHHOTO OuYepKa He IIPEIACTABJISIETCS] BO3MOYKHBIM T10APOGHO
0XdpaKTepu3oBaTh KAXKAbIA U3 3TUX 3HAMEHATeJbHLIX 3TalloB, TEM HE MeHee CIELyeT
OCTAHOBUTHCSI HA CAMBIX OCHOBHBIX BEAYLMX MOMEHTaX, KOTOPbIE MOJYYUIH OTPayKe-
HIE B PeaJbHbIX U BbINOJIHEHHBIX KOHCTPYKIUAX, UCHBITAHHBIX B IIPOLECCE AJIUTENLHOI
oKcrtoaraluy Hammx ['POC. Kak ykaseiBanoch yyke Bbille, NEPBOM, KOHCTPYK-
1ueli TonouHoi Kamepsl Gblaa HEIKPAHUPOBAHHAS TOMKA € MY(ebHBIM 3aKUraTe/ b
HEIM TIpeaRonKoM Tuma Hom6ioction Pauponeiutb, nonb3oBabluasics B 1926 —
1928 rr. OombiMM pacupocTpaHeHmeMm, ycraHoBiennas na Ilreposcioit I'POC
_ TIepBOit ouepeau. : {

Onwir aumrensHoli axennoaranuy Ilreposekoit n Caparopekoit 'PIC (1928—
1933) (puc. 5) nowasaj, urto Konpurypauus tonku mo npoexry KomGioctnon Pa-
1OHE/UIb 1 ¢ BO3AYIIHBIM OXJKAECHHEM KIAJKH B KOMOMHALMY C JUIMHHOIUIAMEH-
HBIMH TOpPEIKaMU MoJBepraer ObICTPOMY 3alIaKOBAHUIO TIepBbie Pkl KHISATHIILHBIX
Tpy6 KoTJIa, CHI)KAsE TEM CAMbIM HOMMHAJILHYIO TPOM3BOAUTEJILHOCTL arperara Ha
15—20°/, u BBI3bIBAsA JJIUTEIbHBIA 1POCTOH M J0POroil pemMoHT. :

MonbiTky 9KpaHUPOBAHUA TyTeM YCTPOHCTBA IPOCTOH CHCTEMBI I'DaHyJISITOPOB
BBUAY CHEUPUUHOCTH KOHCTPYKUMY Kamephl M OTUaCTH HEA0CTATOUHOM ONBITHOCTH
11epCoHaa He NpuBeJIM B CBOE BPEeMsSl K HY)KHBIM pe3yJibTaTaM.

3 B ycraHOBKAX MbIJAEBBLIX dMEKTpoCcTanuui Sanajuoii EBporibl.



Xotsi B JasibHeliiieM paboThl B 9TOM Hampas-
JIEHUH BEJIUCh, HO KOHKPETHO He ObLIK peajn30BaHbl
BBUAY KpaliHel CII0)KHOCTH MNPHUKJIIOUEHNST HOBBIX
IKPaHHBIX IIOBEPXHOCTe! Harpesa K o0LIeH cucreme
UPKYASAIUU KoTsia 0e3 KOPEHHOH pPeKOHCTPYKIUU
camoit Kamepsl. BriocsieacTBun, oiHaKo, 6aarofaps
UaCTHUHOMY 9KPAHMPOBAHUIO KaMephl, IIPUMEHEHHIO
rOpesiok ¢ yKOpPOYeHHBIM (haKenoM IiaMeHu, Io- e
BBILIEHUIO MO0rPEBA BO3/lyXa, a TakKKe Jiyuliemy
repeMeliiBaHuI0  ad9pONbUIM, XapaKTepUCTUKA pa-
0oTbl arperara yJjyuiuiach. [lis HeIKpaHupOBaH-

HOM TONKH ?/ = 75—100 xraa/m* wac npu KITJ

KOTeJIbHOM  YCTAHOBKM %xy = 75%, OpyTTO, a

B Cpe/iHeM aKcrioaTalonHoM 70—172%, npu cheme D |
napa 35—40 ke/m® uwac. [Te >Ke IpPUMEPHO TOKa-

_ 3arenu ObUIM TpuCylin BHayasie TolKam CaparoB- =
cxoif 'PAC (1928).] Ipu yacTiuHOM MX 9KPaHUPOBa- F

HUH % = 115KKaa/m® yac u —? = 40—50 Ke/m® uac.

K !

OnpiT 3TUX YCTaHOBOK, KaK IIoKasaja Haua
MPaKTHKa, He OblJI yuTeH BO-BpeMsl HALIMMU Terio- e
rexuukamu. Tlogpakas Ilreposcioit u Caparos- Puc. 5. TlbuieBnguas TonKa
ckoit I'PAC, oHu 6Ge3 JoCTATOUHOM MPOBEPKU MPU- Caparosekoif TPIC

MEHIJIM T€ YK€ HPUHLMIB B npoexte XapbKOBCKOH
(1928) u Kuesckoit 'PAC (1930), 060py0BaB UX aHaI0THUHBIMH [TBUIECOXKUTATEILHBIMI

YCTpOCTBAMM C BeCbMA HESHAUHTENILHBIMH YCOBEPUICHCTBOBAHMAMU B UACTH OXJid-
JKAEHHST UX KJIAJAKK M YIIYUlUIeHHs] KOHCTPYKLUMU TOPeoK. ITUMU YCTAHOBKAaMU orpa-
HUUHBAETCS T10 CYILECTBY KPYI' TEX KOTENbHBIX, KOTOPble, OPUEHTHUPYACH MpeUMyILie-
CTBEHHO HAa TUN ¥ KOHCTPYKUMM (PPpaHIY3CKHX MOMOJIBHBIX U IBUIECOMUIA-
TeJILHBIX YCTPOHCTB (MebHuLBL «Pe3osoTopy, ropenku ®yp-Creitn, Torxu Kombio-
ctuoH Patuonennb), 061afand OTHOCUTENHHO HHU3KUMKM KaueCTBEHHBIMH [10KA3dTe-
JISIMH (-;L{L =45 Kke|M® 4ac MAKCUMYM IpPH 7xy = 77—78"/0).

K
Pesuit [epeiaom B 00J1acTi [BUICHPUTrOTOBIEHUS 1 OKUuraHus, HAMETHBLIHUCST

B Hauase 1928/29 r. u moJryunBuInii mosiHoe paspuTiie B 1929 r., 03HAMEHOBAJICS 1101~
HEIM MPAKTHYECKUM [EPECMOTPOM IPEKHUX B3IJISA0B TEIUIOTEXHUKOB HA CYUHOCTH
npolecca MbUIEBUAHOIO COKUraHus WThi0A ¥ NPUTOAHOCTL CTAPOd KOHCTPYKUUH TO-
nouHoi Kamepsl. Ha cMeny noc/ie{HuM npuiiia HoBasi 9KpaHU pOBaH Ha A TONKa,
000py/l0BaHHAsl 1LI€JIEBBIMU  BePTAKAJbHBIMK  JUIMHHOMJIAMEHHBIMM  FOpeJIKamMu
¢ U-oGpasupiM (aresioMm mnaaMeHu, ITH KOHCTPYKLUM TIOJIYUHJIM TEpBOHAYANIbHOE
pacnpocTpaHenue Ha AByx ycraHokax: I'PIC «Aprem» (1929) u 'POC Kpusoii
Por (1929), oGopyroBanHbix Tonkamu tuna ASIT. B mepBom arane uxX BHEAPEHUsT Mbl
OrpaHUYM/INChL BBOJAOM OJHOTO JIHUIL panynsropa (4—5°%, Hx) KaK o0s3arelih-
HOro 9jiemeHTa 060pY/A0BAHUST TONKU; BIIOCJIEACTBUM, OAHAKO, 0 Mepe e OCBOCHNA,
GbUIM  BBefeHb! BHAuase 3aAHuil, a 3areM G0oKOBblE SKpaHBl C OOMIEH TIOBEPXHOCTHIO
Harpesa 10 8—10%, or noBepxHocTH HarpeBa Korsa. [lpucyinue 9TUM TOIKAM 9KC-

T1J10aTaLIIOHHbIE TT0KA3aTeIH % = 135—160 xxaa/m® uac npu ey =715 — 11%

ZE
|

7 ILTY Iy SEVE T I I i

OpyTTOo M mojorpese Bo3fyxa A2 275—310° C pocTaTouHO BHINOJAHO OTIHUYANIT KOJIO-
Je3HBIA TUIT TONOUHOM KaMepbl OT MpPeALIECTBYIOUMX KOHCTPYKUMA, JKE TIPH HaJH-
unK ¢1abo passutoit oxnaKAaloLielt nosepxHocTy Tonku (3,6% Hx — I'PIC <Apremy).

[TocneaoBarensHoe 9KpaHUPOBAHME KaMephl ClIEAyeT PACCMATPUBATL KaK SIBHO
IIPOrpeccuBHbI haKrop, cruMysupoBaBIUMil, HapsAy C YJIyUUIEHHEM OpraHU3aLuH
Hpolecca ropeHust M 60pb0bl CO MIIAKOBAHMEM TOMIKH, HOBbIIIEHHE CheMa apa ¢ e/lu-
HULEI MIOBEPXHOCTA HATPEBA KoT1a. OO 9TOM JI0BOJILHO SIPKO FOBOPAT AaHHBIE 0 3dBi-
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CHMOCTH CheMa T1apa OT CTeNeHH OSKPAHMPOBAHUS, NPUBEJEHHbIE B Ta6n. 4, npuuem
K HauGosiee XapaKTepHbIM 00pa3lam OCYIIECTBJIEHUS 9TOr0 NPHHLMTIA CTIeAyeT OTHE-
ctn CranmHrpaickyio, Caparosekyio I, «Aprem» I1I u, naxonen, 3yesckyio I'P3C,
06MafA0IYI0 JIyUIIMMI XapaKTepuCTHKaMU CheMa mnapa Omaroapsi BBICOKOMY

nogorpesy Bosayxa (no 350° C), mMaxcuManbHOMY 9KPaHMPOBAHUIO TOIKH (23%,Hy),

OITHMAJIbHOMY HamnpshKeHUI0 o0beMa TOMOYHOj Kamephl <—3—=]65—200KK0[!/MSQGC :

Tabaunua 4 Rele 7

P

3asuchmocms cvema napa om cmeneHu 3K pPaHUpPOBAHUA
monouroil Kaveper ¢ nepuod 1928—1933 ee.

Haumenopanye nuliey roabibix re3dC wa AL u APLI
s -
_ HaumeHoBaHue \ W - P ) 0 A =
sl gLl el lient Eg PRIl E e s g
noKasaTeeir e =1 & (- S g9 S a b4 a
sglafp o= toa.] ERLAANEE BY IR
= (38 € = Q35 Q& =S =] 3 - m
[MpoueHt skpaHHpOBaHHA ; \
Hekp.: Hkor- . . . . 0 2,517 3,71 674°1-10,0°- L1, 0451251 19184110774 2006
Crem mapa c IOB. Harp. :
xotna B k2/m2uac . .| 50 55 58 58 60 63 65 73 90 { 100
[Tepuon BRIMONHEHUA < . | no narnierku BO BpeMsa NATHINETKH
-

/ %
IMpu ofmHOCTH TOH OCHOBHOM TeHJAEHIMM B 00]aCTH TOC/EI0BATENHLHOTO 3Kpa-
HUPOBAHMsl TONKHU 3aC/y)KUBaeT BHUMAHMs DasjiMuMe METOJ0B C)KUTaHWs, BbIpa-
SUBIIMXCS B TOM, YTO TENJIOTEXHUKM IOYTH OJHOBDEMEHHO OPHUEHTHPOBANMCH HA
TPU COBEPUIEHHO PA3JIMYHBIX CHCTEMbl M KOHCTPYKHUH TOPEeJOK JJIsl COKUTanus
neim Alll, a umeHHO: i :

1) BepTuKasbHO Iesenbie ¢ U-o6pasubiM daxenom (tuna Jlonynbko);
2) ropusouTanbHo-TypOysienTHe | (Tna Posenxpany, @yp-Creiin);
3) ropusoHTaNbHO-TENeCKoNuYecKe Buxpenbie (BadKok).
Cngnyer oT™MeTuTh, 4yTO ropenKu Tuna babkox o0bUHO pacnosaraloTcs B ABa pAja
10 (PPOHTY TOMKY TOJ YIJIOM APYT K ApYrY, 06pa3ys Takum o6pasom cnenubpuyeckuii
g TormoK Bafkok U BuAbKOKC NpeaTonoK u npoduib BCeil Kamepbl, TOrjAa KaK BO
BCEX OCTANbHBIX CIyYasiX HE3ABUCHMO OT CHCTEMbl IOpeNoK Kamepa HMeer o0Iuit
npoduib KoJIoAe3Ho TONKH. ;
OnbIT ATUTETLHON excnnﬁaTauuu tonok B u B! («Aprem» 11, MNzepxunckas I, Kpa-
maropckasi I u 1. /1.). TIoKa3aJt, ¢ OiHOl CTOPOHBI, XOPOLIKEe KayecTBa CaMblX ropesioK,
OTIMYAIOIKUXCA KpaiiHeil THOKOCTBIO B CMBICJTE PEryIMPOBKH: 1) CKOpOCTeli HeHTpasb-
HOTO ¥ 3aBUXPUBAIOLIEr0 BTOPUUHOrO BO3/yXa, 2) CTENMEHW TEPEM¢HIMBAHUA TNbLIA
B (haKesne BEPXHUX U HIDKHUX TOPENOK, 3) AyHHEI paKena. Bmecre ¢ TeMm, OAHAKO,
crienu(MUecKoe CoueTaHue UX ¢ TONKON 0OHAPYKUIIO Psifl CepbesHbiX feeKTos, Ko-
TOpLIe BeCchbMa HEGNAronpusATHO ciasaiuch Ha paore BCei Kameps! B LenoM. He Bbl-
3IBAET HUKAKOr0 COMHEHHsI, UTO PUpPMAa-N3r(TOBHTENb He yuJsia 0C00eHHOCTeH aHTpa-
LMTOBOrO 1TEIGA ¥ JOMyCTHAA CNEAYIONe IPUHIMIHabHble oWnoKi: }
1) HeymauHyi0 KOHCTPYKUMIO MPEATOINKA; 3 :
- 2) HeCOBEpUIEHCTBO MOABOAA BTODHYHOTO BO3JyXa, BCJIEACTBUE OYCYTCTBUS pas-
JeJieHUusl 10 30HaM; Ca i
3) HeyjauHOe PacrosioyKeHue HIKHUX TOPEIOK (BOJMsH TpanyssiTopa B obnacti
CHJIBHBIX paspeKeHui) |, KaK cieficTBue 3TOro, HeYCTOHUMBOCTh BCEro Mpomuecca
rOPEHNS B HeJI0M, CUJILHOE lITaKoBaHue Tpy 6, KOTJIa i H3HOC KKK TOIIOUHON KaMephl.

1) BabroK 1 BHIBKOKCq
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Bce 3w obcrosresnbcTBa B KOHEYHOM CueTe
ROCTATOYHO YOeauTe/NbHO CBH/ETESIbCTBYIOT 0 He-
MPUrOJHOCTH TOMOK U ropenok b u B mnsa oxu- #j\
ranusa AllL ’
Hapsiny ¢ atum onbit paborst cyxkuranuss AlLL
TIOCPEICTBOM BEePTUKAJbHBIX IIeJIEBBIX TOPEIOK ¢ )
U-o6pasHbiM (paKesoM IoKasan yCTOHYUBOCTb pa-
OOTBl TONKM TpU JIOOBIX HArpy3KaX M Y/A0BJIETBO-
PUTEILHOCTb CHCTEMBI 10/[BOJA BTOPUUHOTO BO3AyXa
CO CTOPOHBI TepeHeil 1 3a/Hel CTeHOK TOIKU Aajke
B yCHOBUAX cialoro skpanuposauusi (¢Aprem» I),
Kpynusle HegocTaTku TONKH, CBSI3aHHBIE C Ha-
JIMUYMEM CKpUHA-TPaHYJISITOPA, HE CIPABJISIONIErocs
C rpaHy/MpOBaHUEM HIJIAKOB M MO/JBEPraloLlerocs
‘CUIHOMY MSHOCY, @ TaloKe HAMAUHEM YeThipex {
pas/ie/IbHBIX BOPOHOK—o0Yard co0CTBEHHOI0 ITaKo- :
BaHMsI, a 3aTEM M 9KPAHA, JIETKO YCTPAHMMbI Iy TEM o5 X
' PEKOHCTPYKLUH, He gpeﬁymmeﬁ %,onbumx 3aTpar. i gyé—;’c’?fg“f!',’)g’c AEhG
[Mpumepom HoBO¥M ycTaHOBKHM, wu306e)KaBuiei
STUX HEJOCTATKOB MOXET CIY)XXUTb KoTenbHast 3yeBckoit I'PIC (puc. 6), obopy-
AOBAHHAS1 TONKAMK C /IBYMSl IIAKOBBHIMU 3KPAHUPOBAHHBIMU BOPOHKAMH.
Obpaumasich K Bonpocy 11e1ec000pasHocTH NpuMeHeHusi ropenok ¢ U-o6pasHbiv
(baxenom ais oxuranusi neun Alll cnefyer oTMETHTB, YTO MHEHHST TEIUTOTeXHUKOR
- 10 5TOMY BOTPOCY CHJIBHO PacXoAATcs. C HECOMHEHHOH OYEBHAHOCTBIO MOMKHO YCT4-
HoBuTb, uto U-o0pasneie ropenxku TpeGyloT 0053aTeNbHO TNPUMEHEHHS THOABECHBIX
CBOJ0B, KOTOpbIe OTCYTCTBYIOT B Cilyuae NPUMEHEHHSI FOPU30HTAIbHBIX TYPOY/IeHT HBIX
ropesiox (Crasuurpaackasi 'PIC). Brino 6bl, ogHaKo, onpoMeTunBO CAENATL HA ITOM
OCHOBAaHHH BBIBOJ| O HEIe1eCO00PasHOCTH MEPBBIX, TeM 0oJiee, UTO NPUMEHEHHE KPyT -
JIBIX Ty pOYJIEHTHBIX FOPEJIOK, KaK H3BECTHO, B CHIIbHOI CTEIIeHH 3aTPyAHsIeT, a HHOI LA
JIMIIAET BO3MOXKHOCTH DKPAHMPOBATD NEPEHION CTeHKy Tomku. Kpome Toro, Typ6y-
JIEHTHBIE TOPE/IKM He MO3BOJIAIOT MPOM3BOAUTH TMO30HHLIA MOABOJ BO3AyXa NS Mpa-
BIJIbHOW OpraHmsauuu mpouecca ropenust B tonxe (¢Aprem» II).

Baoixon M3 moOKeRUs ClefyeT HCKATh, TIOBUAUMOMY, B NPUMEHEHUH IIETeBbiX
(poHTaNbHBIX TOPENOK, TNO3BOSIIOUMX YCTAHOBUTH IOJHOCTHIO 9KPAHUPOBAHHYIO
TONKYy 6e3 CBOJOB C YaCTHYHOW BallUTON UX WIAMOTOM. (il

B Buje npumepa TaKoro BHIIOJHEHUS TONKU ClieAyer yKa3aTbh KOHCTPYKIUIO,
upenoeHyio B 1929—1930 rr. 9HeprocrpoeM B TEXHUUYECKOM MpoeKTe 3yeBcKoli
I'P3C, rae QurypupoBamu ropenki tuna Kasomer. .

Hajo nonarats, 4To MMEHHO B 9TOM HANpaBJIEHHH A0JDKHA pPaGoTaTh HalMA KOH-
CTPYKTOPCKasi MBICJIB B IaIbHEHLIEM, Pa3YMHO HCII0/Ib3Ys1 JIy e 00pa3ibl aMepuKaH-
CKO# TONMOYHOM TEXHUKH. : : :

BHBOAK

1. IpaKTnKa NPOEKTHPOBAHUA W JUIMTEbHON OSKCIJIOATALMM HAUIMX. WHijIe-
yroabueix mreitoseix 'PIE moxasana, uro npobiaema oxuranus ALl B Bnh\nunn
COBETCKHMM TeNJIOTEXHUKAaMU B OCHOBHOM paspelleHa. :

2. HauGosee pauuoHa/JbHBIM THTIOM TONOYHOrO YCTPONCTBA Ha JAHHOM 3Tame
PasBU1MS TBUIECOXKUTATe/ILHON TEeXHUKH CIIEyeT NPU3HATH HOJHOTTBIO 9KPaHypo-
BAHHY10 TONOYHYIO KaMepy, 4TO IIpH YMEJIOM oﬁpameﬂuu C HEU IlepCoHaJia BHOJIHE
paspemaer 1pobjemy GopbOBl €0 IIAKOBAHUEM. . :
i+ 3. HauGosee npremieMblit ipo(uab Kamephl — KOJIOAE3HBII (€3 MoABECHBIX BEPX-
HUX CBOJIOB 0e3 CKPUHA-TPAHYJIsITOpa, KOTOPbIA B3aMEHsETCSl LIIAKOBOH SKPAHUPO-
BaHHOI BOPOHKOIA. :

4. Tpaktuka sKcIIoaTawu B onundKoBOM CTeNeHN oTMeuaeT KOCTOMHCTRA Bep-
TUKANTbHO-IEseBbIX ropenok ¢ U-o6pasusim dakenom (¢Aprem» 1) u ropusonTanbHo-

” A Y

€
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TypOysnenTHbix (Cramaurpaackas 'P3C), opnako, st peanusaunuy TOJIHOTO 9Kpa-

HUAPOBAHUA KaMephl, JIMIIEHHOM TMO/IBECHBIX CBO/0B (BKJIIOUAs [epeHIO0 CTEHKY),
U T€ H Ipyrue KaxK BbI3bIBAIOIIHE PAJ OpraHHUYECKUX lle@el(TOB TONKKW HE MOI'YT ObITH
PEKOMEH/I0BAHbl KaK CTaHAAPTHbIE U JOJDKHBI OBITH 3aMeHeHBl GoJiee HNOAXOJAIIMI
tppOHTaIleblMH 1IeJIEBBIMKI I'OpeJIKaMu.

5. Heo6XoAuMbIM yCii0BrEM,” 00yC/IaBIUBAIOIIMM YCIIENIHOE MPOBEIEHUE ITUX

MepOonpusATHid, CJIEYeT CUuTaTh AOCTH)KEHHWE ONTHMAJIbHOW TOHMHBI MoMona (8—
10°, ocrarka Ha cure 4900) npy TEIIOHATIPSDKEHUSIX TOMOYHOM KaMephbl NOpsiAKa 0T
170 o 200 kxaa/m® uac u TemiTeparypax mojgorpesa Bospyxa go 375—400% C.

6. Bce BhIIIEYKAa3aHHbBIC TI0JIOYKEHN ST BMECTE C TEM J0Ka3bIBAlOT, UTO IIPU HAJTHYUM

[IPaBHILHO CHPOEKTHPOBAHHOM KaMephl M BeJeHHsl 9KCIUIOATALMH METOAbl CYyXO0ro
I'PaHyJIMPOBAHUS B JI0CTATOYHOU Mepe a(hpeKTUBHBI, U MOITOMY Ajs oxuranus AL
B BH/JE TBUIM HKHAKOE MIJJaKOYJAa/leHue HUKAKUMH TEXHUKO-IKOHOMHUECKUMU Hpei-
IOCBUIKAMU HE MOYKeT ObITh oIpaB/laHo. '3

CHHTAHUE YPAJABCKHX TONJHB

Ypanbckuit paiioH pacrnosnaraerT 3HAUMTEbHBIMYM 3alacaMi KaMEHHBIX yrjieif
(Kusen), 6ypeix yrieit (Yensiounck, Borociopekoe, EMAH)KeMHCKOE) M aHTPALUTOB
(Eropimso, [MonraBo-Bpepencroe).

B nacrosimiee Bpemsi Mbl paciojiaraeM MaTepHasiaMy, I03BOJISIONUMEI CYAUTH
0 KauecTBEHHBIX CJABMIraX, KOTOpbIe MPOU3ONLUIM HAa MNPOTSHKEHMM TIOC/IeAHUX JIET
B BONpOCAX CXKUTAHUS STUX TOIJIUB.

[lepBhie OMBITHI CXKUTAHMS YpasibCKUX TOMJMB B Macumirade paifonnbix [3C,
npoBefennsle Ha Kusenosekoit FPAC, u ayuTenbHbli meproj ee sxcruioaTaluu (1922—
1933) noxasajm, uro B yCIOBMSX MHTEHCHBHOM CrieKaeMoCTH U 00JibIIoi 30s1bHOCTH
COKATAHME KU3eJIOBCKUX YIJIEl Ha 1IeMHbIX MEXaHMUECKHX peleTKaX JaeT SABHO He-
YAOBJIETBOPUTENbHBIE Pe3yJbTaThl, UYTO XapaKTepH3yeTcsi BeCbMa HU3KHM 4aCOBBIM
CheMOM mapa 21—26 xe/#* NoBepXHOCTH HarpeBa CEKLMOHAJILHBIX KOTJIOB C TENJjo-
HanpsHKennem 3epkana ropenusi 600—650 wxaa/m® uac. ;

Bosiee GnaronpusitHble CpaBHUTEIbHbIE Pe3yJbTAThl 1OJyYeHbl TPU CHKUTAHUM
9TUX Yrieit Ha GecrpoBasibHBIX LenHbIX pemerkax tuna Hubo Hucen ¢ naTu3oHHBM
ayTbem 1o Koriamu Owar Hy = 600 a® wnu Hy =12%, Hy . Tem He MeHee cheM Tapa
DIH =40 ke/#* wac okasancst Ha 259/, Hipke rapawTupoBaHHoro gupmoit (50 we/m® uac
npu 9=="73%, BMmecto 80%/, Mo rapaHTUAM TPU MAKCUMAIbLHOM YaCOBOM TENIOHAIPDIKe-
HUK 3epKana ropenusi He Gosbue 800 Kxkaa/m® NpyU UCTIHITAHNK).

MaKTHYECKH YKe B TpoIecce SKCIII0ATALMY 3TH MOKA3aTeIn 3HAUMTENIbHO HIDKE,

Q 3 :
a UMEeHHO cheM mapa He Gosbue 30 xke/m* uac, a s =600 Kraa/m® uac.

Hanuume 9TuxX pe3ysibTaTOB JlaeT OCHOBAHME KOHCTATHPOBATH MOJIHYI0 HENpH-
FOJHOCTL LIEMHBIX MEXAaHUUYECKHX PEIIeTOK sl CHKUIaHHSA PAL0BOr0 KU3el0BCKOI 0
yIasi B YCJIOBUSIX €ro CTeKaeMOCTH, He3aBUCHMO OT CHCTEMBI TONKK U KOHCTPYKLHI
PemIeTKH. ; . )

TouHo TaK yKe CII/YeT CUMTATE, UTO M epeTanKuBatomue pemerky (tnna Kadmiy
¥ AP.) HEeNpUrofHsl JJisi 9THX Leelt. D10 MOATBEpHKIaeTCs MeyaabHbIM ONBITOM PsAd
ypanbekux anexrpocraniuif, TIL BepesnnkoBcKoro cofoBoro 3aBoia u Ap., rie Chbem
napa B JIyulllem cjiyuae He mpesbimaer 25 x2/m® uac, uTo CTABUT KaCKajHbie peuIeTii
B OTHOLIEHUM HX paloThl HIDKE IIeMHBIX MeXaHUUYECKHX PpELIETOK C CeKHHUOHAIb-
HBIM JIYTHEM. ) 3

B ycnoBusX MNOJHOW HENMpUroAHOCTH LENHBIX W TepeTajKHBAIOIUX peLIeToK
B T10JIe 3PeHHs] TeMIOTEXHUKOB 0CTaIMCh TOJIBKO /IBa Criocoba OKuranusi, a HMEHHO
C)KuraHue: 1) Ha TONMKAX C HIDKHeH nojauei, 2) B BUJE NbUIH. :

Onwir npoextupoBanusi Bepeauuicoscxoid TIL[ u mpaxTuia ee 9KCIloaTalni
T10KA3a/4, UTO C/leNaHHBli HaMu BHIOOP KaMepHoro crocoba cxuranusi 0e3ycioBHO
IpaBUJIeH N0 CJAEAYIONMM NpUHLMIaM: 1) cToKepa NpH Boel KayKyLleics npocrore
obcny)KUBaHUA TpeOyIOT BeCbMa BHHUMATeIbHOT0 YX0/a, 0CO0EHHO B YCJIOBUSX CHIIb=

HbIX KosieGaHuii nmporenta Ganacra: cepbl, BIard M 0CO0EHHO 30Jibl, MPHUEM TOCTEL-
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Huil (aKTop, rjaaBHBIM 06pa30M, OrpaHUYMBAET Mpejilesibl TIPUMEHeHnst CToKepa B Ko-
TenbHBIX paitonHbix I'PIC; 2) crokepa nmo nepBoHauanbHBIM X 3aTpaTaM 3HAYHTETHHO
A0POJKE, UTO MOATBEPHIAETCS CPABHUTELHBIMU TMOACUETAMM CTOMMOCTEH KOTENbHBIX;
3) croKepa OrpaHMYMBAIOT POCT MOMHOCTH KOTEJBHBIX arperatos, JAOCTUTHYE MaK-
CHMaJIbHOTO MoKasaTens 14 m/m MUPUHBL KOTJIAa 10 (POHTY, TOTAA WK CTaHIapTHLIE
KOTJibl, 000PY/I0BaHHbIE NBIJIEYTOJIBHBIME TONKAMM, PACCUMTAHBI C HATIPSDKEHUEM 0
20—22 m|m wupuHel pponTa; 4) HAKOHEL, B KOHKPETHBIX YCIOBUSX Halleil TOTIMBHOM
MOJIMTUKK 3JIEKTPOCTAHLMK Y pajla HameueHsl B OupKaifiiee BpeMsi K MOJIHOMY [OYTH
1epeBo/ly Ha MMTAaHUE OTXOJAMH IIPOLECCOB 000ralieHusT U KOKCOXUMHUECKUX 3aBO/I0B
C CHJIBHBIMH K0JIEOAHUSIMH TEMITEPATYD TUIABJIEHUS U pasMsrueHus 30Jibl. B gaHHOM
.Cllyuae CTOKepa OKaKyTCsi SIBHO HENPUIOAHBIMM B 9KCIJIOATALMH; BBHLY 9TOIO
COBETCKAasg OHepreTumKa B CBOGH TeXHHUECKOM IoJUTHKE O P U € H-
TUPYETCS Ha CaMblif HaJ@KHBIM 1 oNpaBlaBUIMil cedst Cm o C 06 OKUraHus
9HEPreTUYeCKUX TONJIMB Ypana, —KaMEep HBI M M bIJ€BUJHB I

10 B elle OoJibliell CTEIIEHM OTHOCUTCS K YPATIbCKUM, erOPIIMHCKUM ¥ T0JITABO-
OpeleHCKUM aHTPaUuTaM, JAOJTOJETHHN ONBIT pasmosia M CKUTaHUS KOTOPBIX M0A-
TBEPXK/IAeT TIPABUJIbHOCTh BHIOPAHHOIO HaMM peLIeHHs 3aJaul.

Tun u npoduyib TOMOYHON Kamepsl, HPEIHAZHAUEHHON IS CHKUTAHUS ITUX TOI-
JIMB, NPEJCTABJISAIOTCSA B CIEAYIOMIEM BHJe: TONKa KOJ0JE3HOT0 THIA C IOJIHBIM
OKpPAHUPOBAHUEM €€ CTEHOK, OTKPBITBIM I'JIaJKOTPYOHBIM 9KPAHOM, M IILIAKOBOW I'pa-
HYIUPYIOLeif BOPOHKON 6e3 BepXHUX MOJABECHBIX CBOJIOB A0JDKHA OBITH 000py/A0BaHA
(DpOHTANILHBIMH 111eJIEBLIMIT TOPEJIKAMU U YIAUHO COUETAThCS ¢ TOPUIOHTATIBLHBIM OLHO=

XOJ0BbIM CEKLUHOHAJIBLHBIM KOTJIOM, MMEIOIUM B HEPBJIHEﬁ 4aCTu CHUJIbHO paspeméﬂ— ;

HYIO (DECTOHHYIO IIOBEPXHOCTb KHISITHIBLHBIX TPYO.
[IpumepoM BBIMONHEHUSI YCTAHOBKM MOXKET Cay)kuTh Bepesnuiosckas TILI,

000pyAioBaHHas TISATHI0 KOTJIAMA MaKCHMaJIbHOW NIPOU3BOAMTENLHOCTLIO A0 150 m/uac

Babkox n T'aHOMar u TOMOYHBIM YCTPOMCTBOM € OCHOBHOM XapaKTePUCTHKOH Mpu
3— =220 — 225 —xxan/m® uac. [Tonnoe sKpaHupoBaHKE KaMepbl 0OTHOCUTCS HE TOBKO K
\

PsII0BOMY KH3EJIOBCKOMY YI'JII0 M OTXO0/laM, HO H K ypaJbCKUM aHTpPALUTaM, HA OCHOBA-
HuM onbita JoHeuxkux I'PIC, oranimBaembix ALLl Co 3HAYMTEILHO MEHBUIMM BBIX0A0M
JIETYUUX TOPIOUMX, HEXKEJIM NPU COKUTaHuM YpanbCKuX aHTpauutos (4% npotus 9%,
eropUIMHCKNX). '

Bypbe uensiouncKue YIad 0CBAMBAIOTCS HAMM IYTEM CHKUFAHUS UX
B cnoe. TpexserHuit ombir axcroarauun Yensounckoit I'PIC, obopynoBanHO

14 xotnamu no 1222 m® Kayc/biiA, B 9T0OM OTHOLIEHHY BEChMa MOYYUTENIEH. Ou MOKA3bl~
BaeT, YTo NpH NPaBUJIbHOW JKCIIoATALlMM TONOYHAST Kamepa, 000pya0BaHHas! LEmHON

becnpoBasibHOl pemieTioii, ¢ YMEpeHHO! AJIMHOM 3a)KurarejbHoro CBoja M IOJIHBIM

9KpaHMPOBaHHEM OOKOBBIX U 3aJHell ee CTEHOK, MO)KeT padoTaTh BMOJIHE YIOBJIETBO-
PUTEJIBHO NIPU YCIIOBHU YAAUHOTO €€ COUETAHUSI ¢ PA3PEKEHHBIM MEPeJHAM NyuKoM
Tpy6 Komia.

IMocneauee 00CTOATENECTBO 0COOEHHO BAYKHO B CBSI3W C HU3KOM Temmepartypoii
niaBnenusi 3oast 1140—1170° C. BBufy 9T0r0 yCu/IeHHOE 9KpaHUPOBAHKE TOTIKH ¥ (e~
CTOHMPOBAaHKeE MEPeJHUX MyuKoB TPYO CJIEAYET paccMaTpUBaTh KaK METOJ MAKCHMQJib=
HOT'O CHIDKEHUS TeMIepaTyp ra3oB u Haubosree s(pexTuBHOM G0pbObI CO IIAKOBAHHEM

Tpy0, KOTOPOE 10 CHX Top JMMHTHPYeT NPOM3BOAMTENBHOCTb arperata (D=62,5 m

MAKCHMaJIbHO M0 FapaHTHsIM, UTO COOTBETCTBYET e 50 Ke/m? uac).
; K

OKOHOMUYHOCTE PABOTEI TOMKY 110 JAHHBIM UCTIBITAHMI ? OTpefiessieTcsl MeXaHuUe-
CKMMHU TIOTepPSIMM OT HEJO0XKOr'a B IpoBaJie uepes pelleTKy, He [peBbinalomiMy rapaH-
Tuinbix HopM 0,409, a ¢ npoBasom ¥ MIAKOM B CpefHeM 3,2%, NpH TeMiepatrype

ropsiuero Bosfyxa 140° C, napnenuu Bosayxa B KOpoOKe 70 MM BOA.CT. M Pa3perKeHUH
B TOMKE 5 MM BOA. CT. : :

! TloBepxHocTh Harpena axpana 36 m® (nmanricn Belinm).
2 OpI'PaC, asrycr 1933 r. ;

o
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FloTepyu ><e OT XMMUUYECKOH HENOJIHOTHI TOpeHusi, KoseOJomuecss B npejenax
or 2,2 no 4,59, 0OBSCHSIOTCS HEPABHOMEPHOCTHIO pacnpe/eseHust BO3yXa B CaMoit
TONKE M OTCYTCTBHUEM JOMOJIHUTEIBHOTO0 BTOPUYHOIO BO3AyXa.

- Kpome Toro, oOpamaer Ha ce0si BHUMaHME KpailHe HepaBHOMEPHOE U pesKoe
yepefioBaHue (a3 pa3BUTHs CJIOEBOTO MpOLECCa CXKUTaHUS, YTO OOBACHSETCS Heno-
CTAaTOUHON MHOKOCTBIO PEryJIMPOBKY MoJaun Bo3/lyXa, BBUAY Uero ropeHue B MepefHei
YACTH TONKU MPOUCXOAUT C SIBHBIM HELOCTATKOM BO3[YXa, a BEDKUT IITAKOB € 00JIBIIUAM
ero usObITKOoM. OIBIT SKCII0ATALIMM TOKA3bIBAET, UTO NP YCTPAHEHHH 3TUX HEJOCTAaT-
KOB C)KUTaHWe YRUIsIOMHCKUX YTrJieil Moj KoTaMu CpefHei MouHoct a0 50—60 mfuac
MOYKET BECTUCh B CJIO€ MpPH ONTMMAJbHBIX TEMJIOHATIPSDKEHUSX 3epKaja TOpeHHs
B mpepenax ot 900 o 1100 kxaa/m* wac. D10 COOTBETCTBYET TEIUIOHAMIP SHKEHHIO
o0bema TonouHoi Kamepsl 240—250 kaa/m® uac u KITI ycranoBku 80—82%, 6pytro.
% Bwmecre ¢ Tem mpobsieMa UCIIOTb30BAHUS YeIAOUMHCKUX YIJieid MO M O UL H bl M K
KOTJIAMH MOYKET pelaThCsi TOJbKO Ka M e p HbI M CHoco00M B BUJE NbUIM B T0J-
HOCTBIO. IKPAaHUPOBAHHON TONKE C MpeJBapUTeJbHON ero riy0oKoi MOACYIIKOH Bo
B3BEIIEHHOM COCTOSIHMM B CHCTeMe caMoil MenbHuibl, ITpuuem He MCKJIIOUeHAa BO3-
MOYKHOCTb, BBU/LY JIEMKOIUIABKO/ €ro 30JIbl NPH HUSKUX TeMIeparypax, NpuUMeHeHus
YKUJKOI0 1UTaKOYyAaneHus. : :

BrBOIH

1. Bce Buibl ypajibCKUX SHEPreTHUeCKUX TOIJIMB, B TOM YHMCJIE U OTXOJ0B IHpO-
1ieccoB o0orauieHnsi U KOKCOXMMMUECKUX MPOM3BOACTB, MOTYT OBITH HCIHOJb30BAHBI
1oj KoryiaMu 60JibIoii npou3BoANTeILHOCTH 0T 60 71 /4ac v BbIlIE TOJIBKO B BU/LE MBLTU.

2. Oxuranue Oypbix HecreKalouuxcsi yriei (4enssOMHCKue u Ap.) MOJA KOTJIaMu
cpeHeii mouHocTu 10 60 71 /4ac MOYKHO Ha@KHO M PEHTAD0ENTLHO TIPOU3BOUTD B CJIOE,
fipuMeHsisi GecrpoBasibHbIE IIEMHbIe PEIIETKY M PallMOHAILHOE pacrpe/esieHue Bo3jyxa.

CHHUTAHHUE KYBHENKOTO YIJaA L

¥ Pacronaraemblit HaMu MaTepuas Mo CHKUTAHUI0 dHepreThueckux yried Kysneu-
woro OacceiiHa, riaBHbIM 00pa3oM, apajMueBCKUX YIJIeH, He aeT BO3MOYKHOCTH OXa-
paKTepu30BaTh BO BCeil MONHOTE MPUMEHSEMbI (aKenbHbIH COCO0 CHKUraHUS ITUX
TOTIMB, 0COGEHHO YUYHUTHIBAsi HEMOJIHYI0 SKCHIOATAUUOHHYI0 HArpy3Ky KOTeJbHBIX
arperatoB Kysueuroit 1 Marautoropckoit 'P3C. Tem He MeHee yr)Ke HEKOTOpbIE JaH-
HhIE€ UCTLITAHUN TOBOPAT 0 TOM, 4TO MPUHLMI, MOJOXKEHHbIA B OCHOBY NPOEKTHPOBA-
HUS TOIMOYHOM KaMmepbl 3TUX CTAHIK, B OCHOBHOM ce0sl onpasjail.

Tonku atux KowioB (Kysueuxasi 'PIC, Moannep Hyx =1925 M* ¢ 9KpaHom
Hiyye = 340 m2u Maruuroropckoit 'PIC Manomar Hy = 1750 m? ¢ akpaHoM Hy, = 330 %)
uMeroT npodmib Kosoaesusix Tonok Tuna KCI' ¢ HIDKHUM CKPHHOM-TPaHYJIATOPOM U
BUXPEBBIMM TAHTEHLHUANBHBIMM TOpesnKaMu: 12 mbUIeBHIMU U 8 ra3oBbIMU.

M3 naubosiee oTpULIATENBHBIX MOMEHTOB B pafoTe TOMOK CIIEAYET OTMETUTDL He-
YAauHOe Pacrosioy<eHue HIDKHEro psifia rope/ioK BOJIM3Y IPaHYJISATOPa, YT0 B CHIIbHOM
CTENEHNU OTPAYKAETCST HA TeMIeparype B TONKEe U Ha COCTOSHUM CaMoro rpaHyJssitopd,
BBI3BIBASL €r0 MepeHanpshKeHue U npeXxaeBpemeHHbId usHoc. Kpome Toro, Ha Kaue-
CTBEHHBIX TIOKA3ATENsAX COKMIaHMsi HEe MOYKET He OTpasuThbCsi TpyOblit momos o 16 —
179, ocrarka Ha cure 4900 Bmecto rapanTupoBaHHbIX 10%, uto, B CBOIO 0uepelb,
OTPaXKAeTCs Ha BeMUMHE NpoBana 4—>5%,, XUMUUECKOU HemoIHOTEI ropeHust 4°/y, mno-
- TePhC OTXOAsAMMH rasamu 8—8,5%" u, riaBHbIM 06pa3oM, MPOLEHTA YHOCA, COCTA-
BJISIOIEro oKosie 16—17. BBugy aroro obmwuii sxcrnoatanuonnbiit KT npu paGore
Ha HIDKHUX ropesikax u Harpyske 577, cocraBiasacT 647, a npu pabore ¢ BepXHUMH
- ¥ Cpe/IHUMU ropenKamu U Harpyske 52%,—paBed 15%,. ;

EcrecTBeHHO, uT0o B Giwiaiiiie 3ajau4 9KCIUIOATALMOHHOTO TE€pPCOHANa BXOMUT:
1) nepeoGopy/oBaHMe CUCTeMBI CKp 'Ha, PpPaHyJIMPOBAaHUS IIJAKOB MyTem 3a-
‘MEHBI CKpUHa MUIAKOBOW I'PAaHyIMPOBAHHON BOPOHKOI, ueM u Gyer rapaHTHpoBaThCs

}
»

1 Braronapsi yBenMueHuio Kodduuuenta v3fLTKA BO3MyXa B TONKE mpu rpyGom momoue.

-
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naronpusTHast pafora HWKHEr0 psiia YIJIOBBIX TOpeNoK HapaBHE CO CpeAHHMH
M HIWKHUMHU; 2) yBeJHYEHHE TOHKOCTH IOMOJIa [0 BEIWYMHBI, FapaHTUpPOBAHHOW
dupmoitt, T. e. 10 10%,, uro obecrneunT ymeHbleHHe KoIQUIMeHTa M30bITKA BO3/yXa
u ynyumenue KITIL Tonky U KoT/jia 3a CueT yMeHbLIEHUsI NIPOBaJia U yHOCA U I0TEPb
€ YXOAAUUMU Ta3aMu.

BrBo b >

1. O030p KaueCTBEHHBIX CJABUIOB TOKA3BLIBAET, YTO COBETCKAs TEIJIOTeXHUKA
B pesyJIbTaTe JHEProCTPOUTEbCTBA TIATHIIETKH oﬁoramana% CaMbIMH COBPEMEHHBIMH
TONJIMBHBIMU  YCTpOMCTBAMHU, CTOSILUMH Ha YpOBHE JOCTIDKEHUH 3amajHoeBpoOIeil-
CKOM U aMepUKaHCKOW TEeXHUKU IPOU3BOACTBA Iapa.

« | 2. BmecTe ¢ Tem aHaJM3 METOJOB C)KUTAHHUSI OCHOBHBIX 9HEPreTMUeCKUX (Hu3-
KOoCOpPTHBIX) TommuB Col03a TIOATBeP)K/AeT MNPaBHJILHOCTL OCHOBHOIO MeETOja HX
C)KUTAHUSI B KaMe P HBIX TONKAX B BYAE MBIJIU. -

3. OcHOBHBIM THIIOM (paKeJIbHOM KaMepHON TONKY BTOPOM NSATUIIETKH CleLyer
CUYUTATh CHJILHO 3SKPAHUPOBAHHYIO KOJIOJAE3HYI0O TONKY, paGOTalOHlyIO B YCIIOBUAX
BRICOKUX TeMIlepaTyp Bo3AyXa, ONTUMAIbHOU MOACYMIKH BJIAYKHBIX TOIUIUB M CYXOro
CpaHyUPOBAHUS 1UIAKOB, MCKIIIOUAasi HEKOTOphIE COpTa TOMIMUB (CAAHIBI W Oyphie
yriu), IAe He HUCKJIIOUeHa BO3MOYKHOCTb NMPUMEHEHHsST YKHAKOro MIaKoyAaeHus.

Temnodukanus U CTPOUTENLCTBO TEIIOSAEKTPOLEHTPaNel

Hexoropbie nonbrtku Tennopuxauu GadpuuHo-3aBOACKUX  OCETKOB U CTPOU-
TeJbeTBa (Pabpuuno-saBoackux TOL| HeGosblIO MOIHOCTH VIMEM MECTO U B Jlope-
BoJIIOIMOHHOE Bpemst. OHAKO MaciuTabbl ITUX paboT ¥ MOCHEAYIONNX aKaJeMUYeCKuX
UIBICKAHUH ¥ IPOEKTOB (KOTOPBIM K TOMY YK€ He CY)K/AEeHO ObiJI0 B TO BpeMsi MOJIHOCTbIO
‘OCYI{eCTBUTbCS) HECPABHUMBI JlayKe C IMEpPBBIMU ICKU3HBIMM HAOPOCKAMHU IIOCJIE OK-
‘Ta0pecKoro nepuoja (1924—1925).

B ycnoBusx KanutajaucTuuecKoi Poccuu He MOIJM MOJAYYUTH OCYI{eCTBJIEHHS
«CaMble CKPOMHBIE IIPOEKTHI TeMJIOTEXHUKOB-HOBATOPOB, He MOMBIMIIABIINX el TOorAa
0 TerIo(pUKALMY B HBIHEIIHEM IIHPOKOM MMOHMUMAHUK 3TOro cyioBa. Mexay Tem 3a-
uajHas Espona (ocobenno 'epmanus) 1 AMepuia paciiojiaraju B TO BPEMSI OTHOCH-
‘TeJIbHO  OOJIBIIMMK  TeIJIOPUKAUMOHHBIMU  YCTaHOBKamMu. ['epMaHCKue yCTaHOBKU
(pesnen, Fambypr, Kunb) caywumu torga o6pasiiom OCymieCTBIIeHHs pailoHHOM
‘TenjiopuKallidl ¢ OTAAuell Teria Ha CTOPOHY FOPOJCKAM, KOMMYHaJIbHBIM TOTPEOU-
“TeNISIM, MUJIBIM lOMaM M OOUIECTBEHHBIM SAAHUSM, TENI0(PUKALMOHHbIE )Ke YCTaHOBKY
AMepuKH npeAcTaBIsAy co00i KpynHbie 0TONUTEIbHbIE FOPOJICKIE KoTenbHble (HuKkaro,
Hboio-Mopk), cHaGIKaBIIIE TAPOM 1 Topsiueil Bofoil CBOUX MHOIOUUCTEHHBIX 200HEHTOB.

B ycjioBUSIX MOCTPOEHMsI HOBOM BBICOKOPA3BUTON 3HEPreTHKM HAa OCHOBAX Ija-
HOBOI'0 | COLMAMACTHYECKOrD XO03SCTBA NPUMEp aMepUKaHCKOM TermIchuKamnu,
YIKUBABIIEHCST B KPYIHBIX FOPOJAX 110 COCEACTBY € IPAHAUOSHBIMH YACTO KOHJICH-
call "OHHBIMU 3JIEKTPOLEHTPAISIMU, ObUI TSI HAC a0COJTIOTHO He npuemiem. B Gonbiei
CTeNeHy MOTJIM MBI HCTOJIB30BATH NPAKTUKY TFepMAHCKUX TeNao(uKatopos, CBSI3bI-
BAIOWUX TEMIoQUKALKIO ¢ BBIPA0OTIKOM JIeIIEBOM DIEKTPHYECKO dHEPriu, 0TAABAEMOl
8 0011yI0 TOPOACKYIO CETb.

JIEHMHIPAL—TNHOHEP TENAO®UKAUWM W PAROHEEX/TIL] (1924)

Peub MAET 0 MepBONAYANBHBIX PAG0TaX M CMEJIBIX TBOPUYECKUX HAUMHAHUSIX,

POAMHON KOTOPBIX siBiisiercst JleHuHrpaJ, a MX THOHEPOM U 3SHTY3UACTOM — HHIKe
J1. JI. Tunrep. Mcropus aroro Bonpoca Bocxoaut K 1924 r., xoraa moi BiusiHHEM
HACTPOEHUIT, TOCHNOACTBOBABIIMX B Cpe/e SHEPreTHKOB, YBIEKABIINXCSA MOCTPOCHHEM

WHCTO KOH/ICHCALMOHHBIX dJIeKTporeHTpasiel, Oblla HameueHa K Koncepsaiwu 3-51 I'3C,

1L Kypr pou-I'pioiep

6  Hcropus texiuku
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\
pacnojoykeHHass B ueHtpe Jlewmunrpajna, Ha @PontaHke, M paboraBmias Ha npuU-

Bo3HoM TorumBe. JI. JI. I'uHTepy npuHaj/Ie)KUT MHULMATHBA CoXpaHenus 3-ii ['IC
nyrem npeBpalienuss ee B nmepByo B Coo3e TenJao03JeKTpo-
eHTpanab o0mero Nonb30BaHUA pPallOHHOIO 3HAYEHH S,
C OTAAYEH Tera Ha CTOPOHY. 4

[TapannenbHo ¢ pocToM umcna morpebureneil pocia u TemnouKALMOHHAS CETh,
COBEPIIEHCTBOBA/ACH TEXHUKA I0JIyyeHus ropsiueit Bojiel B Goitepax TOL| m Tpamc-
nopra ee no Tpybam. s

B pesynbrare BocbMuierHeit paGorsl Jlenunrpag K 1933 r. pacnonaran yye Ko-
JI0CCAIbHOM CeThI0 Teo(puKalMoOHHBIX MarkucTpasieil, NpoTsHKeHneM ceeimie 40 km —
camoit pnuuHoi B EBpone, otaaoueil cBoum aGoHeHTam CBBILIE 100 TeIC. Meraxasio-
puii Terna B roj. :

[TPoBnEMA TENNO®UKANKUN MockBu (1926)

Yiaunblit oneiT JlenuHrpaia ObuT BecbMa GBICTPO BOCTIPUHST MEPEAOBBIMU TEIIO-
aHeprerukamu Mocksel, B 1926, r. Obl cocTaBieH MepBhlid SCKU3HBIA [IPOEKT, Hame-
YaBIIMI IMMPOKUIA 0XBaT nomeéu’reﬂeﬁ ropsiueit Boziel ot 1-it MI'9C, — Kurait-ropon,
U palioH OyJbBapHOro KoJbLa.

Hameuennas yke peanusanusi njaHa TeriopuKAlUu LEHTPAIBHOTO paiiona oT
1-it MI'SC cuiibHO 3aTAHYJIACh ¥ Havasach 3HauuTesbHo noke (1930/31). daxru-
YeCKH SKCIUIoATal|sl TeIsIoCeTH pPasBepHyJiach B OTONMUTENbHOM ce3oHe 1931/32 r.
He 07 TerIo(UKALMOHHOM TYpOUHBI, a OT KOTeNbHO, OCTpHIN TIap U3 KOTOpoi OBl
UCI0JIb30BaH ISl TMOAOTpEBA OTONUTENbHOM BoAbl B Goiliepax.

TennopuranuonHasa TypOuHa MomuocTbio 12 Thic. KW ¢ mpoTMBOJaBIEHHEM.
u Ooiinepamu Oblia ycraHossena Ha 1-i MI'OC B 1933 r. n BeTynuuIa B 9KCIToATaLMIO
HaKaHyHe 3MMHEro OoTonuTeNbHOro cesona 1933/34 r., ob6ciy)Kapast noTpeduTeseit
B LIEHTpE ropoja.

LlentpanbHelii paiion Mockebl K Kouiy 1932 r, pacmosaraji TensjoBLIMU Maru-
crpansiMu oOmieit aymHod oxoso 7,8 kM mpu pacxofe Temsa 7 Meraxagopuii B yac,
a Bcst MockBa — oKo0si0 14 KM C NpPUCOCAMHEHHON MOIIHOCTLIOI52 Meraxasopuik
B 4ac i - : :

TTEPBAS ONBITHO-MOKA3ATEJDbHAS TOLl BHcCOKOTO

AABAEHHS (1928—-1929) i

PassepnyToe CTpouTe/NbCTBO KpYNHBIX (PaGpuuHO-3aBOACKUX M ‘pailoHHBIX TILL
COBNAJIO C IEPHOJOM 3aMETHOI'0 MPOHUKHOBEHUSI B 3aNafHOEBPONEHCKYI0 TEMaoTex-
HUKY TIOBBIIIEHHOT'O' M BBICOKOTO JaBjieHusi, Teopernueckue MOACUETHl MOKA3aAU, UTO-
MOBHIIEHHE HAyalbHBIX TEMJIOBBIX MapaMeTpoB Mapa M MepereKTHBBl TIPUMEHEHUS
ero B CCCP na T3Ll (pabpuuH0o-3aBOACKOr0 U paifiOHHOTO 3HAYEHHS UMeNH ndi coboii
BECbMA peasibHyI0 NMouBy. IT0 00CTOSTENLCTBO MOOYMMIO U3BECTHYIO UACTH SHepre-
TUKOB (1928) BBIABMHYTH M0 NMOCTPOiKM B MOCKBE ONBITHO-IOKA3aTe bHON Temo-
9J1EKTPOLIEHTPaJIM BhicoKoro jaBinenus 60 — 63 ama ¢ TeM, uro6bl ‘Ha ee ombiTe
MO)KHO OBUIO  DEIMTE  BONPOC 0 CTeMeHH PeHTAa0eNbHOCTH 9TUX MapaMeTpos:

B HalpX YCJIOBUAX W OCBOMUTH TEXHHKY  OKCIJI0ATALlMM YCTAHOBOK BBICOKOILO:

JaBJIeHuns1. :

% Bribop nan na TIL] 3aBoja Kiteiityk B [Tponerapckom paifone, KoTopasi 3anpoex-
rupopana Gbina panbme BTU, a sarem SueprocrpoeM Ha AaBieHun nmapa 61—62 am
npu Temneparype neperpesa napa 450° C u nocrpoena B 1929/30 r. TOL] moinocThIo
3860 kW paboraer no TenygBoMy rpaduiy, OTAaBasi,u30bITOK 0TOPOCHOM 3JEKTPO-
sueprud B cetb MOI'DC, a nap pasnenuem 5 am—3aBofty Kielityk u pailoHHBIM

- noTpe0uTeISIM. = : ;

Ee o0opynoBaHue: B YaCTh KoTenbHOM — 4 KoTia mosyMopckoro tuna Babkoi
1 BunbKokce, nosepxHoCTbI0 Harpepa 330 M%, ¢ BOJISIHBIM 9KOHOMaii3epoM «KyHTpdi0»
M TONMOYHBIM yCTPOMCTBOM B BH/I€ CTOKepa-pelieTKu ¢ HWiKHel mopauei,

S

<
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4
B Hacrosimee Bpems, nocyie 3 JieT ee 3KCMaoaTaluu, MOXKHO YBEPEHHO CKa3aTh,
4TO OCHOBHBIE Y3JI0Bble BONPOCH 00CIy)KuBaHus1 ycraHoBku 60 am: nuranue, padota
KOTJIOB, BOJISIHBIX SKOHOMai3epoB U 0CO0EHHO MUTATEJILHBIX HacocoB 70 am, KOTOphie
B IepBOHAYAJIbHBIA MEPHOA paboThl ObLIM NMPUUMHON YaCTBIX OCTAHOBOB M aBRApHMA,
IIOCTENeHHo ocBauBalOTcsl  nepconanom TOLIL.

1-1 TILL MOI'SC sBngsercsi He TonbKo (aGpuuno-3aBOACKON, HO M pailoHHOM |
TOI, Tak Kak cHab)kaer Teruiom GM3JIEKAMI TTOCEIOK ¥ YeTBIPE 3aBoja paioHa,
TILl paGoraer NPEUMyILIECTBEHHO Ha MOAMOCKOBHOM yrie Mapku MC u Tomux yrnsax
Jonenkoro 0Oacceitna. -

BEPE3HHKOBCKAA TIALl Beicokoro nAaBaenusa (63 ama)

Oco6eHH0 BBINYKJI0 0GHAPY)KUB aJTUCh MTPEUMYIIeCTBA BEICOKOI0 JaBJIeHHsT B POeK-
tax TIL{ KoMOMHATOB OCHOBHOW XMMHM, CTPOMBIIMXCSI B pasiuuHbIX Mecrax Colosa
¥ OTJIMUABIIMXCS OT APYTHX MPeANpUATHI UCKIIOYUTENbHO GonbiuM HoTpebieHuem
napa sl HY)KJ pasiuyHBIX 3BeHbeB NPOoM3BOACTBA (f0 140—150 m fuac).

 HauGonee KpynHbIM M3 9TUX MNpeAnpUATHIl B MEpHOA MEpBOH mATHIETKH Obln
BepesunioBekuit xumkom6unar, OH J0/KeH Obla MOTPeOsATh 110 MepBOHAYAILHOMY
OPOEKTy TIPU MOJIHOM CBOEM PasBUTHU 70 235 m mapa B yac YeThIPeX pasjnyHbIX na-
pameTpoB AaBJieHus U TemnepaTyp. EcTecTBeHHO, UTO NMpU MOAOOHBIX YCJIOBUSIX, Pel-
KKX He TosibKo B Colose, Ho U B npakruice 3anaanoit EBponsl 1 Amepuxu?!, o6najaio-
WX KpYyTNHbBIMA XUMHYECKUMU KOMﬁPlHaTaMI/l, npoﬁnema NPUMEHEHNS TTapa BBICOKUX
TEIJIOBBIX MAapaMeTPoB CTajia B BHICIIEH CTeNMeHM aKTyasbHOM,

B peanbHOM npoexrte, KOTOPEIA OPUEHTHPOBAJICS HA HOBbIE, CUNLHO H3MEHEHHbIE:
3aJaHust TEXHOJIOroB, MoTpeGuTesnell napa, TEMIOTEXHUKN BBIABUHY/IM BAPUAHT HOBOW
TOL[ 60 am, ocyilecTBIEHHBI MPH MOCTPOKe KOMOUHATA.

B oxonuaTesibHOM BuAe MoTpelsieHne napa At Hy X/ NPou3BOACTBA U OTONJIEHUS
XapaKTepuayercs CAefylomuM4  JaHHBIMI: :

Hap HaBACHUEM v . ' 0 Vs ovei o aiils 2,5 ama— 100 m/eac— 800000 m/200
« » S SR T8 100 » 760000 »

« » e PO 16,5 » 140 . » 1200000 »
: 340 m/uac — 2760 000 m/e00

[NpuHuMnUanbHas TenyoBasl ¢XeMma TpeflycMarpuBaa:

1) ycTaHOBKY ABYXBa/IbHBIX TYPOOreHEpaTopoB B MALIMHHOM 3aJie M XaysTypOuHbl;:

2) BTOpUYHbIA ra30BbIA Meperpes napa HU3KOro AABJIEHUS U3 QOPIITATILT-TYPOUH!
B I[EHTPAJIbHBIX MePerpeBaTesisix KOTeJbHO! BMECTO MHAHBUAYATbLHBIX, 00BIYHO TpH-
MEHSIIOIINXCS B aMEePUKAHCKOW MpPaKTHKe; i

3) ycranosry AamndymdopmepoB Gobiiol npousBopuTenbHocTH Ao 200 m/fuac
W51 CHAG)KEHUs BTOPUYHBIM TAapoM OTAEJIbHBIX TOTpeduTesIeH. :

Hnsa o6ueit xapakrepuctuku TOLL npuBefeHsl HEKOTOpbIE OCHOBHbIE JaHHLIE,.
Kacawomuecst ee 000pyroBaHUA. ; :

O0Luas yeranonenHast momuocTb 83 200 kW, a ¢ yuerom Tpex TypOoreHepaTopos:
MOCTOSIHHOTO TOKa MomyocThio 3 300 kW Kaykapii — 93 100 kW. B mamuHHOM 3aje:
TILL ycraHoBJIEHO TPH ABYXBAJbHBIX TypOoreHepatopa MomuocTsio 25 600 kW Ka-
AL 1 xay3rypOuna MouHocThio 6 400 kW npu Crefyiomux TerioBbiX napamerpax.
fapa: HauagbHoe AaBieHue Y GopuianbT-TypOyH (NpeiBKmoueHHbX) — 56 ama 1ipu
Temnepatype neperpesa 435° C u 16 amau 360° C y TypOuH HH3KOrO AaBJIEHUS, ‘

OBopyRoBaHue KOTeJbHON COCTOUT M3 MATH KOTEJBHBIX arperaToB BhICOKOH Moi--
'HOCTH TOPU3OHTAJNILHO BOAOTPYOHLIX, NPOM3BOAMTEILHOCTBIO 120— 150 m/uac u Tpex:
LeHTPANbHBIX TApoNeperpeBaTeeil MPOM3BOAMTENBLHOCTBI0 150 m/yac KayKabii..
IMapamerpst napa Ha Kotie — 61 ama u 450° C meperpesa, Ha BTOPHYHBIX Tlaponepe:
rpesarensix — 17 ama u 375° C, :

&

1 TLL Hunyorep, M. T. dap6en, Jlelina u ap.
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TonIMBo — KU3eJIOBCKHI YroJib, CKUraeMblii B BUAE NbUIH, MOTyUYeHHBIH B UHIM-
BU/IyaJIbHBIX TIOMOJIbHBIX YCTAHOBKaX, 000pYyA0BaHHLIX HIADOBBIMU THXOXOLHBIMU
MeJIbHULIAMK, TIPOU3BOAUTELHOCTBIO 15 mf4ac, no ABe Ha Ka)KIbli KOTes.

[Mymennasi B Hosiope 1931 r. BepesnuxoBckasi TOL] K HacrosillieMy BpemeHH,
10CJIe 2 JIET SKCIIIoATAlMY ¥ UBYKUBAHUS «IeTCKUX» 00Jie3Hell mycKoBOro ¥ Ha4YaJILHOTO
fepuofa paboThl, MOCTENEHHO OCBAWBAET CJIOXKHYIO TEXHUKY MbUIENPUIOTOBIEHHUS,
[BLIECYKUTaHNsT M BHIPaOOTKU JIEKTPUUECKOi 9Heprid Ha 0ase TeruiopuKaluu 1 napa
BBICOKOI'0 JIaBJICHHUS.

TOLl BTU CBEPXBHCOKOTro AABaAEHHUA (130 ama)

Berynusmasi B axcmuioatauuio TOL[ Bceco103HOro TenaoTeXHHYECKOT0 WHCTH-
TyTa NPUHANIOKAT K UYUCITY TeX OKCIEPUMEHTAJbHBIX YCTAHOBOK INPOMBILIIEHHOTO
macuitaba, KOTOpPble MMEIOT HE TOJIbKO BCECON3HOe, HO M MuUpoBoe 3HaueHue. TILL
TipeAcTaBiIsier co00ifl MPOMBIUIEHHYIO ISHTPab JAJIsl CHAOKEHUS KPYITHEHIIHUX Mpeji-
TIPUATHIA TEMJIOM B BUJE NMAPA U ropsiyeit BOABI U OJHOBPEMEHHO SKCHEPUMEHTAIb-
Hyl0 (6a3zy Bcecolo3Horo TEmI0TeXHUUECKOr0 HHCTUTYTA JIsl UBYUeHNUsT CBOWCTB M TeX-
HUKHM [1apa CBepXBBICOKOTO /ABJICHUSI W IEperpesa.

I[puBoAMM KPaTKyI0 XapaKrepucTHCy ee TEMI0BOr0 060Py/0 pAHUSA: B KOTEe/ILHOM
YCTAHOBJEHB JIBA CrielUaIbHbIX KoTJ1a JIe(duie pa, HayaibHbIM 1aB/ienueM napa 130 ama
qipu Temnepatype neperpesa mapa 500° C M uacoBO#l IPOHU3BOAUTENLHOCTH IO
130 m/uac Ka>Kablit; KPoME TOTO, YCTAHOBJIEH MPSAMOTOY HBI¥ KoTel ¢ 0 B € T-
€ K 0 it KOHCTPYKIHMM C TeMHU YK€ HAYaIbHBIMK TEIJIOBBIMU [APAMETP IMH, BHITOJIHEH-
HBIi CO B @TCKUMM 3aB)IaMU, IIBOM3BOAUTENILHOSTEI0 110 200 m/yac. MaumuHHBIIT
3an o6opyroBaH 0HOI (opm WILT-TYPOMHOM ¢ HauaIbHBIM JaBieHueM 125 ama, Moml-
woereio 24 Thic. kKW, ‘ofHONM TYpOMHON YMCTO KOHJAEHCALMOHHOIO THIA MOI[HOC1BIO
24 teic. kW nuskoro pasienusi (25 ama 375° C) u, HaKoHEL, TYPOHOreHepaTopom HU3-
KOr'0 JaBJIeHUs C YXYAIIEHHBIM BAKYyMOM MOHIHOCTBIO 12 Thic. KW 1 TeMu yke Hadalb-
HBIMM TEIJIOBBIMU TIapaMeTp IMH. 7 -

Brifop aroro o6opyAoBaHusl, TPOM3BENEHHBI B p23ynbTaTe TULATEIBHBIX TEX-

. HUKO0-OKOHOMHYECKUX pPACULTOB, B OCHOBHOM 0asup jBalicsi: :

1) Ha peanbHBIX NapaMerpax Tapa y norpeduresieil 3aBofoB um, Crajipna
(6. AMO), [unamo, IlapocTpos, JIBopua Ky/asTypbl W G0JIBUION0  MoceKa,
000pYAOBAHHOT 0 TIpaveyHoit, OacceilHamu A MUIaBaHUS U T. A.], a uMeHHo:
 jaBjiende mnapa 15 ama, Temnepatypa Bojel 120° C, [Ilonmas moTpeOHOCTHL
B Temje, BHIPWKEHHAas B HOpMaJbHOM mape, cocrasiser 220 m/yac, a mnpu

, KOHEUHOM pPasBHTUH MOTpeduTe/eil —3aBo0B ¥ mocenKa JIeHHHCKOH c10001b —
;0 400 m [wac.

B ycnoBusiX peajbHOro mnorpediaeHuss GonblIMX KOAMYECTB Mapa HU3KOr0 [a-
BJEHHA M TIOCTOSIHHON TEXHOJOTHYECKONH HATPY3Ku TpeAnpusATHd He BLI3BIBAIM HHU-
KaKux comHenuit Beibop 130 arma HauaabHOro JlaBjleHnsl apa Ha KOTJIaX U ero TeXHU-
JK0-OKOHOMUUECKIE TPEHMyLIeCTBA Mepefl BapHAHTAMU [TPOMEKYTOYHLIX AaBIeHUit
45,60 u 80 ama; : ,

2) Ha onbiTe BUTKOBUIIKOrO 3aBoAa CO CneuuanbHBIMU Kotaamu tuna Jledpnepa
. fIPOM3BOANTENILHOCTDIO J10 65-—T70 m [yac u onbiTe psija eBponelCKuX U aMepUKaHCKUX
TENJIOBBIX 9JIEKTPOCTAHLMI, OCBOMBIIMX KOTJBl ¥ (OPUIaNbT-TYPOUHBI BLICOKOrO

- JlaBlieHUst W BeromorarenabHoe o0opyjoBaHue;
: 3) na HeoOX0JAMMOCTH KMETh B CBOEM pacHopsDKEHHN KPYIHEMIIYI0 9KCmepuMeH-
TaJIbHYIO JIabopaTopHi0 110 M3YUEHHIO CBOHCTB M TEXHUKH mnapa CBEpXBBICOKOIO
JlaBJIeHUs.

Kawoe 3BeHo ofopyposannsi aroit TILL npencrasnsier coboit 3HAUNTENbHbII
UHTEPEC KaK OJIEMEHT HoBelilleil coBpeMeHHOI TerioBoii anmapartypbl 3J1eKTPOLEH-
Tpaju, HauuHas C KOTJIOB CIENUaNbHbIX CHCTEM W KOHITPYKUMI M KOHYAs KOHJIEH-
caTopom TypOuHBI ¢ YXYAUWEHHbIM BaKyyMOM, 3aMEHAINMM O0JbIIYI0 U CI0KHYIO
cucremy OoltjiepHoil ycTaHOBKH. : /
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Kornet Jledduepa, ucrnbrannsie yxe B psje §oJiee MenKuX yCTAHOBOK, OT/IH-
4alo’csl OT KOTJIOB HOPMAJbHOIO0 THNA NPUHUMIUATIBLHON CXeMoil reHepauuu mapa.
[locyiefnsisi BhIHeCeHa M3 OTHEBOTO IPOCTPAHCTBA U COCPEOTOYEHA B TAK Ha3biBae-
MBIX MCTapuTenbHbiX OapabaHax, pacroJIoXKEHHBIX BHE KOTJA, COO6MAIMMUXCS €O
CrienuaIbHBIMK - NAPOLUPKYJISIIMOHHBIME HAacocaMy, TepeKauuBalouMu nap B Hapo-
TnieperpeBaTesib.

OcrajibHble TOBEPXHOCTH HArpeBa, OMBIBAGMBIE [a3aMu, COCTOSIT W3 NEPBUYHOIC
¥ BTOPUYHOTO TNaporeperpeBaTesieif, BOASHOTO 3KOHOMaldepa U BO3LYXONOAOTpEBa~
Teas. Cneuuduueckue ocoGeHHOCTH 9TOTO KOTJIA IO3BOJISIOT BECTH IKCIUIOATALMIO
1py HeA0CTAaTOYHO YUCTOW THUTATEIBHOU Boje.

KoTen nmp ssm 0T o uH 0 1 CHCTEMBI, yCTaHABIMBAEMbIi Ha TILl, umeer apyrue
0COOEHHOCTH, OTIMYAIONHE €r0 OT COCEJHUX AarperaToB M KOTAOB HOPMAJbHBIX
KOHCTPpYKIMA, a uMeHHO: 1) orcyTcTBHE OapalaHOB U €CTECTBEHHOH LypKysiuu
U 3ameHa ux OesbapabaHHbIM 3MECBUKOM—IIAPOTEHEPATOPOM C TIPUHYAUTETLHON
NPSIMOTOUYHON LMPKyJIsiMed; 2) CIUIONIHOE SKpAHMpPOBAHHE TOMOYHOM Kamepbi
pavalMoOHHBIMU IIMPMOBBLIMU TIOBEPXHOCTSIMU KOTJIa M NaponeperpeBaTess.

Coueranue 9Tux AByX MPUHUKMIOB MO3BOJIIO CO3JaTh THIl HOBOIO KOTJa Mapo-
reHepaTopa BBICOKOM MOUIHOCTH, OTJIMUAIOLIErocsl BLICOKMM Y/ENbHEIM ChEeMOM Napa
€ eMHMIBI CyMMapHO# TennooGpasyiomeil nosepxHocTu HarpeBa (150 xe/m* wac)
M, 4T0 0COOEHHO Ba)KHO, BeChbMa HUSKMM Y/e/NbHBIM pAacXOJ0M Merajjia Ha 1 m
BbIpaOarbiBaeMoro mapa (o 600 xe Ha 1 m, BMecto oGblunbIX 2,0—1,5 m).

3akaHuuBasi Ha 9ToM 00630p TILI, HE0OX0AUMO OTMETHTb, UTO €e SKCIJI0ATALIMOH -
HOMY IepCoHay NMPUIETCS He TOJIBKO TPEe0oJIeTh TEPHO/L «AETCKUX GosieaHeiy, mpu-
Cyluii BCEM BHOBb BCTynaiomiuM B pabory TIL|, Ho W mpoHTH AJMTeNbHBI nepuox
r1yGoKOro HayuHO-MCCIIef0BATENIbCKOr0 M3YUeHusl CBOMCTB M TEXHUKU Tapa CBEpX-
BBICOKOI'0 JaBjIeHusl, YUuTHIBasl Ipu 9ToM, uto TILL mpeamonaraercss nepeBecT Ha
OTOIUUTIEHHE TBUILIO MOAMOCKOBHOI0 YIJIf, TEXHUKA CKUIAHUs KOTOPOrO HaMu eme
0CBauBAETCS B KOTEJIbHBIX HOPMaJILHOTO THIIA, MOYKHO IIPUTTH K BBIBOAY, UTO MPEJCTOSI-
Wwasi pabora 1no ocBoenuto TIL u ee NPoEKTHOH MOMHOCTH BO3MOYKHA JIUINB TP
CaMOM TECHOM KOHTaKTe SKCIIJIOATAMOHHMKOB C HAYUYHO-HCC/IEN0BATEIbCKUMHU Kajl-
paNgx TeroTexHuKoB, OT 3roro 3aBucUT OyAyllee napa CBEPXBBICOKOTO AaBjeHNs
B Coroze, : ~

WToru TENNOPHKAUMH H CTPOUTEALCTBA TALl B neEpsoil
NATHJAETKE

Paccmorpennsie Hamu TIL[ He 00001aloT, KOHEYHO, BCero pasHooGpasust npu-
MEpPOB TENI0UKALM ¥ TIPUEMOB NPOEKTUPOBAHUSA TeX AecsiTkoB TILY, KoTophie Obln
NOCTPOEHbl B MEpUoJ NATUNETKH. TeM He MeHee BBILIENpPUBENEHHBIE YCTAHOBKH CIy-
YKaT HarJISAHOW WIIIIOCTpallieil TOro, KAKMMU OCHOBHBIMU MYTSIMM pasBHUBasiach y HAC
TBOPYECKAsT TENJIOTEXHUYECKAST MBIC/Ib M KaKHMHK 3TallaMK BHEAPSIIACh TeXHUKA Tapa
TIOBBIIIEHHOT0, BBICOKOI'0 M CBEPXBBICOKOIO JaBJIEHUS. :

Paccmorpenne 06beKTOB 9HEProcTpoMTeNbCTBA MOKA3LIBAET, UTO 00Ilas Xapak-
TepucTUKa ¥ IeseBast ycranoBKa TOLL nperepnenin cephe3ubie M3MEHEHUsI B TEUCHU €
ISITHJIETHEr0 Teprojia PeKOHCTPYKLUMK Hameit CTpaHsl. :

B nepasie rojut nsiruierkuy TOLL nmenn apko BIpayKeHHBIH (paGpuuHo-3aBOACKOIT
Xapakrep u Harpysky. B mociiejiHue »ke rofibl mpeBajupyloT y)Ke 4HCTO paiioHHbIe
TILL, paanyc peiicTBusl KOTOPBIX pacrpOCTPAHSIETCSl 8a TIpeiesbl TEXHONIOMHUECKUX
noTpeduTeNeit — B paifoHbl pacrosIoyKeHns HKUIIBIX MOCETKOB ¥ KOMMYHAJIbHBIX Tpef-
npuatnil. B ropoackux uuaycrpuanbHeix HeHTpax ot TOL| cTaHOBSTCS OMOPHBIMI
NyHKTaMH paiioHHON TeruroduKanyy. 5

[Moasoast uToru crpoutesnnsersy TIL| mepBOHAYANBHOrO MepHOfia, MBI HOJIyYaem
CYMMapHy10 UX MOIIHOCTb K KOHI NSTHJIETKH nopsiika 248 700 kW, uro npu o0uiem
HX uucae 45 CoOTBETCTBYET Cpeaneli MollHocTH mopsiaka 6400 kW.

TouHo TaK >ke HeoOXOMMMO OTMETUTb IepeofopyfloBaHiHe HEKOTOPHIX HYHCTO
KOH/ieHCAIMOHHBIX IopoAcKuX I'9C B TOLl nyTeM ycraHOBKH Ha HUX Teruioduramuo-"
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HBIX TYpOUH, KaK, Harpumep: l-a/u 2-1 MI'OC, 2-s1 u 3-a1 JII'IC, XapbKoBCKass KOM-
‘MyHaJbHasl M P JAPYTHX KOMMYHaJIbHBIX YycraHoBoK CMoJsieHCKa, SlpocnaBisi,
Hocrpomer u INepmu. % :

N3 kpynHbeiX paiionusix TOLI, crpouBmmxcsa B 1920 r., K KOHUY MATHIETKH
BCTYNUAW B 9KCIJI0ATALMIO TATH, ofmieil cymmapHoit mouHoctbio 182 Thic, kW,
a umenHo: Bepesnuronckasi, Cramuckas (Kysnenkas), FopbKoBCKoro aBTo3aBoja,
XapbKOBCKOT0 TpaKTopHOro u CrajnuHrpajicKoro Tpakropxoro. Bce mepeuuciieHHble
TIL, 3a ucKJI0UeHHEM T1epPBOi, CTPOUIIUCH TPU OAMHAKOBBIX TOYTH HayaJbHBIX TEIJI0-
BBIX lapaMeTpax napa, JaBjienuu 33 ama npu Temnepatype neperpesa 425° u 450° C.
A1y HKe mapameTphl cobumogensl Ha ocranbHeix 8 TILL (kpome TIL] BTH), Haxoaus-
MHHUXCH K KOHILY TSATUJIETKH B NOCTPOMKE; CyMMapHasi MOLIHOCTb COCTaBJisjia OKOJIO
935 Teic. kW, a cpennsis B3BemenHast 52 Thic. kW, uto B BoCeMb pa3 NPEBbIIAET CPe/-
HIOI MOIIHOCTL (habpuuHo-3aBoackux TILL (6 400 KW).

U3 uucna HaubGosiee KpymHeIX ciegyer ormerutbh CramuHcKyio TIL[ B Mockse,
KoHeuHo#M MomHocThI0 250 Thic. kW, mpexnonokennyio k nycky B lII xBaprane
1934 r., ®pynsenckyo TOL[ B Mockse KoHeuHo# MoIIHOCTBIO 150 THIC. KW, CpoK
#1/cKa Koropoit Hameuen B 1936 r., u TIL[ 3UC (aBrozaBoga um. Cranuxa)
B Mockse momHocTei0 75 Thic. KW mnepsoil ouepeid, NMycK - KOTOPOH Hameuaercst
B KoHUe 1935 r. M3 octajbHBIX YCTAaHOBOK 3aCHy)KMBAIOT BHUMAHWS 10 XapaKre-
PUCTHKE TPUHLUMIUATILHON TEIIOBOM CXeMbl U IO TelJIoMeXaHIYeCKoMy 000py/o-
sanuio TIOL[ flpocnaBckoro pesuHoBoro KomouHata (77 Thic. KW), Kotopas fiameueHa
i nycky B 1934 r., Tynbckoro meramnypradeckoro 3aBoaa (50 Teic. kW) u Capkom-
‘GaitHa (12 Tteic. kW),

3axaHuuBas 0030p pasBUFMS M IEPCHEKTHBHOrO IiaHa crpoutenbcrBa TILI,
HesIb3sl HE OTMETHTh, 4TO BCe 00'beKThl, CTPOUBIIMECSH U MYUIEHHbIE B DKCIJI0OATALNIO
B _MepHoOj TepBoil MATHIETKH, 6a3UpOBATMCh HA UM O P THOM 000pYNOBaHNH,
TOra KaK NpeBajupylomas 4actb HoBbIX TOLL opueHTHPYeTCsi MoUTH MCKIIIOYUTEILHO
Ha COBETCKHU e TennopuKaluoHHble TYpOUHBL  \

TennoduKaoHHAA CETh U €€ MPOTSHKEHHOCTD SIPKO WIITIOCTPUPYIOT HAlIY YCIIeXn
B 00acTu TernopUKALUU. o v

- Ha nepBom Mecre, Kai MOKAa3bIBAeT CTATHCTHKA, CTOMT JIGHUHTpaA ¢ cymmapHOH

TIPOTSHKEHHOCTBIO TeruionpoBofoB 30 kM, mpu ornycke 372 Mmeraxaaopuit Tenna
B 1932/33 r.; Ha BTopoM — MockBa, 14 km, ipu otnycke 645 merakanopuit B 1932/33 r.;
Ha TperbeM — XapbKoB, 6 ka npu oTnycke 25 merakanopuit B 1932/33 r., u pag Apy-
X KPYNMHBIX WHAYCTPUAILHBIX IOPOJAOB U NMPOMBINIICHHBIX KOMOMHATOB METaJIyp-
FiH, XMMHA ¥ MallMHOCTPOEHHUS. [
. Bonbmyio posb B obsacty Tensiopuranmy urpaeT 3ameHa METaIMUECKuX Tpyo
HeAeUUUTHBIME MaTepuanaMy — acOecToM, LeMeHTOM, JepeBOM, STepHUTOM, Anada-
30M U p., a TaloKe OecKaHaJ bHAs MPOBOAKA, KOTOPAs UCTLITHIBACTCS PSAAOM HAYUHO-
MCCIIeloBaTeIbCKUX UHCTUTYTOB, .

Bce ato cuibHO obJieruaer OCYMIeCTBIICHME TeMIOPUKAUAM U CTUMYJUpYeET
ripacoennenne norpedbutens K TILL

- Hlupoxue mepcriekTuBbl TenoQUKALMU OTKPBIBAIOTCS B arpoOMHAYCTpHAIBHBIX
KOMOMHATAX M COBX03aX, Iie TelylopuKalus TOJbKO HAuMHAET JesaTh NepBbie
Luard, : ; : :

. CrpourensctBo TIOL[ Bo Bropolt msitwierie Gyjger HPOBOAUTECS B )KU3HDL
HA OCHOBAHWM OTILITA, NPOEKTHPOBAHMS, CTPOMTENLCTBA W dKcnyoarauun TILL
fepBoi martuieTku.. TeM He MeHee TelIoTeXHUKAM MpejACTOUT PEeHIUTh psif Teope-
TUYECKUX U HAYUHO-UCCIIe0BaTe/IbCKUX Mpobiaem. K HUW OTHOCUTCA BbIOOp CTaH:
AapTHOro Tuna TennopuKAMOHHEIX TypOuH, ToMIMBOCHaOKeHne TIL| KpymHBIX
TOPOJCKUX LEHTPOB, BOJIM3M YrOJbHBIX 0acceiiHOB WM TOP(sAHBIX MAacCHBOB
(npoGnema GIMKHEr0 WM JajibHEro ra30CHaA®KEHMs), OUMCTKA JBLIMOBBIX Ia3oB
OT._ neTyueit 30ibl M cepbl. He MmeHpuiery BHAMAHAS 31CAYKUBAIOT TpobiiemMa
TIOAroTOBKK BOJSI, 0co6eHHo B TILI, ¢ Gosblioi J06aBKOW ChIpoii BOABI M BOMPOCHI
BLIPABHUBAHUS - TEIVIOBBIX Harpysox TOLl M aKKymysmMpoBaHusi Temja B CeTAX
#.y a00oHeHTOB, ‘ : iy ‘
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MCnoNb30OBAHHAN JHTEPATYPA

«Tpynst 1-ro TennoTexuHuuecKoro cwesmga», 1923. I KpmuskaunoscKuil, Sanaun
1-ro TENJIOTEXHUYECKOrO Che3na.

«Tpynut 3-ro TEMJIOTEXHUUECKOro cbheday, 1926. B. M. Xy 15 Kk 0 B, O OKUraHnu aHTpa-
AUUTOBOH MbIJIA.

«Tpynnt 1-ro TenjoTexunyeckoro cweanan, 1923, I. M. Co o B b € B, O oxuranuu Topdha
B MIAXTHO-LENHBIX TOIKaX.

«Tpynst BOK T'ocniana Corosan. Tormku amut Topda u apyrux tommms, 1930. M. M. IIf e-
oo e B, Mexanuueckne TONKH ST CHKUTaHUA TOpda.

«Tpyast BUTI'90» (6. JIOTH), 1933. I'. &. Kuoppe, M. A, Hanaxapos,
M. TI. B 0 1 K 0 B, Okurauue HatTypasibHoro-gpesroppa B Tonkax [llepmuesa.

«Tpyasl KoupepeHunH IO CKUTFAHWI0 aHTpauuToBoro wmrhiba na [PIC CCCP», 1933,
A.B.Opwepckui, HH A. Komapos, . A. Xapunamo B, Cguranue Alll na Llre-
poBcroii u 3yesckoii 'PAC u 'PIC «Aprem» .

Yervipe paiionnprx I'P3C wa topde, 1930. M. 3. MurTTe nbMau. Bpsanckas TPIC,
Ocoscrast, Hwweropopckas, MBanoBcKas.

«[lItepopckoe crpouteabcTon, 1928, Konne KTu B, ONGT NMPOEKTUPOBAHUSI W IKC-
M1J10aTalMu.

«Termyio u cuyar, 1927, Ne 4—5. K. JI. Tauwep-TauuenoOaym, Tennodhuranus
tlenTpanbHoro paiiona MoCKBBI.

To xe, 1931. Ne 8. B. B. Mok pma ucKu it, Oruranue $pearopda.

«Tenno u cuna» 1932, Ne 10, XK. Jl. Tanmnue p, C. ®. Ko s e B, Mroru tennoduranun
' crpoutenncTBa TOLL !

/
To xwe 1928, Ne 12. H. A, O p no B, HUroru sxcnaoarauuu Llreposckoit 'IC.
To e, 1933, Ne I, [, A, Bakaymwun, EEM. Kupnuues, W3 asapuiinoro
“KypHaga BepesHuros.

To >xe 1934 Ne 1. 1. 3. MurteabMmaH, KauecTBéHHbIE CABUTH B TONOYHOH TeXHUKE
| nepuop naruaerkd (1928 —1933).

f «OnexTpuyeckue cranuumn, 1931, Nel. M. 3, Murreanmau, 'PIC na Q)péaepﬂom Topde.
Towe. M. Cmupuo B, K pecarunerdio niana [osnpo. \
To xe 1933, Ne 2. A. B. Koromunu, Hybposckas I'PIC.

i



0. MHUJIOHOB

M3 ucrtopun CTpOUTENLHON TEXHHKU
paboBiagenbuyecKkoro o01ecTra

1. Texuuueckue NOCNEACTBHSA OTHENEHHUS peMecaa OT semjiejienus

BTOpOC BeNMKoe 0O0LIeCTBEHHOE pasjeiieHue Tpyaa — OTHAEIIEHHEe pemecia oT

3eMJlelesiusl — BHI3BAJI0 I'DOMajIHble CIBUIM B TeXHUKe 1,

Yoie ofinH TOT (aKt, uTo paboTHUK COCPEL0TOUMII CBOe BHUMAHNE HA GoJiee y3KoM:
Kpyre NMpeMEToB ¥ CPeJCTB Tpy/Ja, a TEM caMbIM U pabouux JBUYKEHHI, oKa3as Ha Tex-
HUKY OuveHb Gosibioe BimsiHue. «PeMeciieHHHK, COBEPLIAIOMIMA O/MH 32 APYTUM pas-
JIMYHBEIE YaCTHYHBIE TIPOLECCHI, U3 KOTOPBIX CKJIAJBIBAETCS NPOU3BOACTBO HPOAYKTA, —
roBopuJi Mapic, — J0JDKeH TO MEPeX0AUTD C MECTa Ha MECTO, TO TIePEeMEHsITh HHCTPY--
MeHThI... OpyJiisl OHOTO 1 TOTO YK€ POAA... YHOTPEOIAIOTCS B PA3IMUHLIX TPOLieccax
TPY/Aa M, C APYTO# CTOPOHBI, B OJAHOM ¥ TOM >Ke IIPOLIECCE TPY/A O/MH U TOT JKe HHCTPY-
MEHT CJIY>KUT JUIsl pa3iuuHbIX onepauuil. Ho ¢ Toro MomeHTa, Koria pasnuumble ore-
paluy JaHHoro mpouecca Tpyaa 060co0unch ApYyr OT Apyra... BO3SHUKAET HEeoOXOo[u-
MOCTb B U3MEHEHUH OpPY/Auily CY)KUBIIMX paHee AN pasnuuHblX Ueneit. Hampasnenue
9TOr0 M3MeHeHHsl (POPMBI BBISCHSIETCA HA ObITE, KOTOPBINA [OKA3BIBAET, KAKHE WUMEHHO-
0CO0bIE TPYAHOCTH TIPEACTABIISIET N0JL30BAHUE OPYIUSIMU B UX U3MEHUBIIEHCST (popme 2.
TaxoBa JManieKTUKa yCOBEPIIEHCTBOBAHUS PEMECIIEHHOT0 WHCTPyMeHTa. WHCTHHKTHB-
HO, HO QUEHb OTYETNUBO €€ UYBCTBOBAJM MHOIME aHTHUHbIE mucatenu. «...Te, KoTopbie:
4acTo MEHSIOT CBOM 3aHATHUS, HM OJHO M3 HUX HE YCBayBaloT cefe OCHOBATEILHOY, —
nucan Msoxpar ®. «Heus6eyxHo, yro TOT, KTO BHINOJHSET Haubosee IpocTylo padory,.
BBITOJIHAET ee HauOosiee coBepuienHoy, — yTBepxian Kcenoponr 4. «...YHacneposas:
MHOTWE NpaBujia OT NPEAKOB, OHM (pemecieHHMKH — FO. M.) peBHOCTHO CTapaloTCst.
1300peTaTh HOBBIE YJIYULIEHNsY, — TOAYEPKUBAJI CAMYIO CYIIECTBEHHYIO CTOPOHY 3TOr0«
nena Juonop Cununuiickuit 5. Bnosnne ecrectBeHHO, UTO B JPEBHOCTH 00pasIOM.
NPOMBILJIEHHO} cTpanbl cunTany Erumer, rje 3aKoH 3anperiasn peMeceHHMKAM 3aHU-
MaThCs PasHBIMU peMeciiaMu.

ClenaBIUIMCE  pBIHKAaMK, Iopoja, BO3HUKIIME GJiarofapsi OTHEJEHHI0 pemecia OT*
3emie/iesIsl, OKasauy, B CBOIO ouepe/lb, IpoOMajfHoe BJIMSIHHE HA faJibHeliee pasBuTHe:
pemecyia B OTHOLIEHUH €ro JpoGJieHust W creuuanu3auuu. «B menkux ropojax, —
numer KceHo(oHT, — OMH U TOT )Ke UeJIoBeK JeaeT mocTesu, ABepH, TIYTH, CTOJbI;,
MHOI/IA OH, KPOME TOI'0, CTPOUT JIoMa ¥ OUYEHb paji, €I UMEeT JOCTATOUHOE KOJIMUYECTBO:

! B pasueix cTpaHax 310 pasjgefenve NpPOM30ULIO B PasinyHoe Bpems. B I'peuuu 0HO 0THO~-
cUTCS KK 91I0Xe, onuckiBaemoit I'omepom, T. e, Kk X—VIII BB. 10 Hauana COBPEMEHHOrO JIETOMC~
YUCTIEHHUS.

; ? (Kanwutam, T. I, wan. 8, crp. 256, (B panpHelureM Bce Buigepikku k3 e¢Kanuranan
LUTUPYIOTCSI 110 TOMY YK€ N3IaHuI0. )

iTam e, cTp. 278,

¢ Tam e,

5Tam e, cTp, 255.
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110/00HOT0  POjIa 3aKA30B, HEOOXOAUMBIX /LIS MOJJIEPKaHUA ero HU3HH... Ho B kpyn-
HBIX TOpOJAaX, Ile Kayablit paboTHUK HAXOAUT MHOIO IOKyTaTesNel, eMy A0CTaTOUHO
3HATb OJIHO P 2MecJi0o, YToOBI IPOKOPMUTLCS. 3auacTyio La)Ke HeT HeoOX0AMMOCTH 3HATH
pemecsio B Liesiom» 1. :

B HOBBIX yKpemeHHbIX ropojiaX KOHIEHTPUPYIOTCS 3HAUNTe/IbHbIE MacChl Hacele-
musl. Tak, antuunble AQunst B 111 B. 10 Hauana COBpeMEHHOTO JIETOMCUMCIIEHHS, TI0
cioBam [epopora, HacuuThiBanu 30 ThIC. uenoBeK %; Ho AQuHBI B To Bpemsi BoBce He
OblIH yeM-HUOYAb MCKIounTenbHbiM. ToT Ke I'epofioT yKasbiBaeT, 9T0 OHM 110 00be-
My npuMepHO oJuHaKoBbl ¢ Arbaranamu. M3 mpocroro yoexwuia Ha BpemMsi BOEHHBLIX:
JieiicTBUil TOpOJ CHesajicsl CHavasja MEHTPOM IJIEMeHH, 3aTeM Col03a IUIEMeH W,
HaKoOHell, rocyapcraa.

CocpefoToueHre 3HAUNTENLHBIX MAacC HapoJa B ToOpojax MoCTaBuIIo psifi npoliiem,.
He TIPUBJIEKABIIMX K cee BHUMaHUs B TIpe)KHee BpeMsl, LI0Ka ropofia 0CTaBajuch TOJIb-
Ko yOexumamu. Hanbonee Ba)KHBIME M3 9THX mnpolOsiem Oblad: Gopbba ¢ moykapHoik
OIIaCHOCTHIO, BOJOCHAO)KEHUE U y/lasieHue 0TOpOoCoB.

CpaBHuTeIbHASI CKYUEHHOCTb HACEeJIeHHs B ropojax IoCTaBusa TaloKe npobiemy
MHTEHCUBHOTO HCII0JIb30BAHMSA TUIOIAAM, OXBAThIBaeMOW KpPEnoCTHo# cTeHoif, npo-
GuieMy, paspelieHHYIO IPUMEHEHHeM MHOT09TaYKHOCTH, A MHOT03TA)KHOCTD TIPEbABUIIA
K COOPYIKEHHIO psifi TeXHosornueckux TpedoBanuii. «CreHel KuPNUUHBIE HUKyJAa He:
TOJATCS, ©KeNU He KJafeHbl B Ba WJIM TPU psjla, — FoBOpUT Butpysuii, —T0 ecThb,”
€CJIM UX CAeaTh TOJIBKO B NosTopa (yTa TOJMIUHON, He MOTyT OoJiee 0JHOT0 XKUJbst Ha
cefe CHECTH, a CH€ BeChbMa XY/0 B TAKOM Iopojie, T/ie MajiocThb MecTa He 03BOJIsieT pac-
NPOCTPAHATLCS, OAHAKO HaA00HO MNOMECTUTH GeCUUCNEHHOEe MHOXKECTBO JKuTellel,
TO JUJIST Cero HeoOXOAMMO TOJBIMATL CTPOEHHE BBEPX»®.

Ho Heo0xopuMocTh BO3BEJEHUS COMUHBIX COOPYYKEHUN MPEBPaTUIACh B BO3MOMK—
HOCTb TOJILKO B CBSI3M € APYruMM (aKTopom 0OLECTBEHHOIO Pa3BUTUSA, IMOPOIKIAEHHBIM.
BTOPBIM BeJIMKUM OOLIECTBEHHBIM pa3fiesieHHeM Tpyra—paberBoM. «Henpexparaiw-
IHIACST POCT NMPOU3BOACTBA, — MUIIET JHTENIbC, — @ BMECTE € HUM U MPOU3BOJAUTE b~
HOCTH TPY/a MOBHILAIK LIEeHHOCTh YesioBeueckKoi paloyeil cubl. PabcTBo, TOMBKO BO3—
HUKaBIIee U CJAyuaiiHoe HA TpeAbIAyILel CTyIeHn Pa3BUTHsI, Termepb 3aHUMAeT BUJ-
HOE MecTo B ycTpoicTBe 00LiecTBa; palbl MepecTaloT GbITh MPOCTHIMU MOMOLHUKAMY =
UX LEJBIMA TOJIMAMK TOHST K pafoTe WA HA MOJE, WK B MacTepciyioy 4.

OTKpBIB BO3MOYKHOCTb NPUMEHEHHST MpPOCTOl Koomepalun B 00JbIIMX MacmrTadax,,
palCeTBO 0becreunsio CoopyyKeHne MMranTCKUX TMoCTPoeK, NpeaHa3HaYeHHbIX ISt TOro,.
yT00BI KOHTPOJIMPOBATE B MATEPECAX X035CTBA KaKy10-HUOYAb CHJTY TIPUPOJABI, UCHIOJIb--
30BaTh €€ WM C/Iep)KUBATh ee paspyuuTebHbie JelficTBusl. «B KonoccaabHom macuirabe:

, 3HAUeHHe MPOCToil Koonepauyy, — roBoput MapKc,—obHapy>kuBaercsi B TeX Idraht--
CKUX COOPY)KEHUSIX, KOTOpbie ObLIM BO3JBUTHYTHI JPEBHMMM a3MaTCKUMM HApOJaMH,
erunTsHAMU, 9TPYCKaMu U T. 1. ... Coopaauyeckoe (B eMHUYHBIX CITy4YasnX) IpUMEHeHue:
Koornepalul B KPYMHOM Macurrabe B aHTHUHOM MUpE B CPEIHUX BeKaX U COBPEMEHHBIX.
KOJIOHUSIX TMOKOUTCSl HA OTHOLIEHUSIX HEMOCPEJCTBEHHOro I'OCHOACTBA U MOAUMHEHMUS,.
00LIKHOBEHHO Ha pabcTBey 5, _

PaGcrso okasaso Tarke Gosbloe BIMsIHEE HA XapaKTep M KOHCTPYKIMIO opyauii
TpyAa. «Pabouuit, Mo MeTKOMY BBIDaYKEHUIO ApeBHUX, — nulieT MapKc, — oTimuaercss
3liech TOIbKO Kak Instrumentum vocale (ofapentoe peunio opyjue) oT JKUBOTHOT0, KaK
Instrumetum semivocale (ofapenHc e roJIoCOM Opy/e) U OT HEOAyLIeBJIEHHOr0 OpPY/LusE:
TPYAa, Kak ot Instrumentum mutum (nemoro opyaus). Ho cam-To pabounii aer nouys-
CTBOBATD YKUBOTHOMY ¥ OpYAUIO TPYAQ, UTO OH He MOf00eH 1M, 4To OH — UesoBeK. [lyp-
HO 00palliasich C HUMU U C MCTHHHBIM CJIAJlOCTPACTHEM MO/BEPrasl UX MOpUe, OH JOCTH--
raer Co3HaHusl CBoero oTMuKs oT HUX. [1oaToMy cuuTaercsi SKOHOMUYECKUM TIPUHIIHTTOM.

1 «Kamatam, T. I, crp. 278,

2 Iepopor, 31, Kysuenosa, 1886 r., xku. V, 97.

8 Mapka ButpyBusi 00 apxurexrype pecath Kuur. IlerepGypr 1790 r., xu. III, ctp. 150
U cren.

¢ 9urennc, [Nponcxoisenne cemby, YacTHOM COOCTBEHHOCTA M TroCyHapcTBa, crp. 164..

¥ (Kamutayp, T. I, c1p, 250,
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TAKOro crocofa MPOU3BOACTBA NPUMEHATH TOJBLKO Hau-
Gosiee rpyOele, Haubosiee HEyKIIOKHE Opyaust Tpyia,
KOTOpble KaK pa3 BC/IEIACTBHE CBOEH rpy0ocTH M He-
VIKJIIOMKECTH TPYAHEE MOoABEPraioTcst mopues L, \

dro ynpolleHne Opyauil 110 OJHOBPEMEHHO C HX
npojo/DKaloleicsa Creluanysauueif, npuuy/yiMBo mepe-
IUIeTasiCh C Hel.

Haxonen, pa0bCTBO SIBUJIOCH MCXOJHOM TOYKON MOSi-
BJIEHUS TIPOTUBOTIONIOMKHOCTH MEXKAY (M3HUECKUM U YM-
CTBEHHBIM TPYAOM. ¢...Hauano wuckycerB u mayk, —
rOBOPUT IHIeJIbe, — OblJI0 BOSMOYKHO HE MHAUe, KaK NpH
YCHJICHHOM Da3fiesleHuy Tpy/Ja MeXIy MaccaMmu, Iorjio-
LIEHHBIMA TIPOCTON U (u3nyecKoit paboToif, U HeMHOrUMM
NPUBUJIETHPOBAHHBIMK, YNPABASIOIMUMU TPYAOM, 3aHH-
MaBHIMMKICS] TOProBiielf, ToCyJapCTBeHHBIMU JleJlaMH, a
no3y)Ke UcKyccTBaMu U Haykamu. Ilpocreiiieit, ecrectBen-
HO BbIpoolleil (opMoil TaKoro pasjeneHust TpyAa ObLio
nMeHHO pabcTBo» 2. «BmecTe ¢ BOSHHKHOBEHMEM I'OpPOJIOB,
KPYIHBIX IMOCTPOEK M PasBUTHEM peMecna pasBujiach W
MeXaHUKa, — MUIIET JHTeNIbC, — BCKOPE OHA CTAHOBUTCS

Puc. 1. AuruuHas 12 yooGyonumoil TalOKe 47151 CYA0XOACTBA M BOGHHOTO [eNa.

U ona Hy)KaaeTcsi B OMOIY MaTeMaTUKU U T03TOMY CIIO-
coberByer ee paspuTuio, FWakum 00pa3oM y)ke C CaMOF0 Hauaja BO3HMKHOBEHHE W
pasBuTHE HAayK 00YC/IOBJIEHO NPOU3BOACTBOMY 3,

YcoBepiieHCTBOBaHNE OPY ANl TPy A, paspaboTKa HOBBIX NPHEMOB PadoThl, LIKPOKOe
TIpUMeHeHUe IIPOCTOl Koomepauuy, ynpolleHue opyauii paOCKoro TpyAa, HaKoHEN,
BO3HUKHOBEHUE HAYKU — TAKOBBI CJIBUTH, TIPOM3BENEHHbIE B TEXHUKE BTOPBIM BEJTUKUM
©OOIECTBEHHBIM pa3/ieJieHieM Tpy/ia — OT/eJIeHHeM pemecsia oT 3emuiefesnsi. Bee aro
HAlLI0 OTPAYKEHHE U B TeXHUKE CTPOUTEIbHOr0 Jiesia, 00oraTuBLIeNCsl MOSBIEHUM HO-
BBIX OpYAui 06paboTKM JepeBa ¥ KaMHsl, YCOBEpIIEHCTBOBAHMEM KaMeHHOW KJIaiKu,
u3ofpereHreM Kupnuua, paspaboTKoil cuCTeMbl Mep MPOCTPAHCTBA M HHCTPYMEHTOB
VI3MepeHUsl ¥ pasBUTHEM’ MeXaHUKU W MaTeMaTHKHU, N

2. YcoBepuieHCTBOBaHUE OpyAuit ofpaboTKH jepeBa

[TpeBpatiieHue CTPOUTENBHONO JEIa B PEMECJIO NOCTABHIIO Mepes 00palboTKoi ne-
peBa psifi HOBBIX TPeOOBaHUIA, KOTOPLIM YK€ He COOTBETCTBOBaJI TOIOP, OCTaBJIEHHbI B
HACJIEACTBO TIPENUECTBYIOUM nepuoioM. TormopoM Mo)KHO Oblio CpyOuTH JepeRo,
rpybo obrecaTb CTBOJI, nepepyOuTh GpeBHO, BHIPYOUTh MpOCThIe MMMbL B valky. Ho
“Tonop ObUI GeccuiieH CIPaBUTLCS C pesKod OpeBHA B/LoJb, HA AOCKU. C ero MOMOUILIO
MOYKHO ObLIO M3TOTOBJIATH TOJILKO TECAHBblE AO0CKH CPABHUTENbHO MEIIEHHO U C 0YeHb
BobIoit noTepeit ApeBecHHBl. MKy Tem pasBHTHE CyL0CTPOEHUS 1 Bee Gosiee mmpo-
K0€ TIpUMeHenue IepeBsiHHoil Bepy, CBSA3aHHOE C T0SIBJICHNEM YaCTHOM COOCTBEHHOCTH,
«03/aBai 60JIBIIYIO MOTPEGHOCTL B A0CKaX. ITa NMoTpeGHOCTb Moryia ObITh Y/OBJIETBO-
PeHa ToJbKO ¢ HAYAJIOM NpumeHenust B 00paGoTKe JiepeBa MUIeHnst, H3AaBHa yToTpeo-
JisBuIerocst st 06paboTiy KaMmusi. Byjtyss BoClIpOM3BELEHO B Merasie, 3y0uaroe Jjes-
BUE PeluIo mpobseMy A0CKU (puc. 1). ITOT aTan B pasBUTHH CTPOMTENIbHOM TEXHUKH
HALIEJ OTPaYKEHHE B CTAPUHHOM IpaBuiie, KOTOPOE 0OLIeCTBEHHOE MHEHIE IPUTMCAII0
JIPEBHEMY ' TOJIyJIEreHAAPHOMY TpeuecKomy 3saKoHojartemo JMKypry: «obrechiBath
JIBEPH TOJIBKO THJION, (@ KPBILY ToJIbKO OJAHUM TOOpOM» .

1 «Kanutam, T. 1, crp. 134.

23urensbc, Aun-liopunr, 1931, crp. 167—168,
39yrensc, dranextuka npuponst, crp. 39.

¢ Beiic, Buemuuii ObIT HAPOAOB C ApEBHEHIIMX N0 HAmMX Bpemen, usji, CoyaTeHKosa,

A874, crp. 178.
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[luna fana He ToNbKO J0CKY, HO M GpPYCOK NPAMOYTosbHOro cedenusi. [Tomyuas-
1Mecst MPY PAcU/IOBKe U3 TOJICTHIX OpeBeH NpsMOYroJibHble OPYCKH CTaJd BOCIPO-
U3BOAUTLCS BIIOCIIEACTBUM U NPU TIOMOLIKM ToIopa YyKe U3 Coo0pa)kKeHuit 1eKopaTuBHOIO
fiopsifika. Ho aror cniocod BXofust B yrnorpebienue oueHb meanenHo. [TneMena u Ha-
POJIBL, Y KOTOPLIX PEMECTIO €Ille HE OTAEIUIIOCH OT 3eMJIe/le/nsl, HeloyMeBaId 1 He Mpu-
HUMas HoBuleCTBA. ECTh jierensia o ToM, uto cnapraner JIeoTUKU/, YBHAAB B lOME CBO-
€ro xo3suna B Koputie npsmoyrosnbHo otecannbie 6ajiku, ¢ HACMEUIKOi CIPOCHJI ero:
«Paspe B KopuHe pacryt uersipexyronbHele AepeBbsiPy ! /

Meranyeckasi nuna ObiCTPo BOLLIA B YHOTpeOieHue, SABUBIINCh HCXOAHOM TOU-
Koii 3HAUMTENIbHOr0 mporpecca B 00padoTKe Aepesa 1 KaMus. Ho ee mupokoe mpumete-
#iue 00Hapy)Kuno ofuH GoJbIIOH HeLOCTATOK, KOTOpbIA YAAI0Ch YCTPAHHTL TOJIBKO
TIpH YCOBEPLIEHCTBOBAHUM 9TOr0 MHCTpyMeHTa. [lliputa nponuia Gbuia paBHa TOJILLHK-

" He I0JIOTHA IUJIBl, BCJIEACTBHE YEro M1y OBEPXHOCTHIO MPONUIIa U GOKOBBIMU TIOBEPX-
HOCTAMY NUJIBI BOSHUKAJIO TPeHHe, 3aTpyAHsiBlIee paboty. Tepnumoe npu criopajuyue-
CKOM yHOTPe0/IeHMH TWJIbI, 3TO Tpelue CTajJ0 HEBHIHOCHMBIM TOPMO30OM TPU ee pery-
JIAPHOM NpuMeHeHnu. Ero ycrpanuim nso0perenneM pasBojKu 3y0beB, Ha KOTOPYIo

- MOI'IM HATOJIKHYTBLCS CquaﬁHO B INpolecce TOYKU MHJIbI, HO CyMeJH OCOS;!aTb H

IPOKO NPUMEHUTD JIMIIL HA ONPEfeIeHHOM 3Tane pasBUTHS CTPOUTEJIbHON TEeXHUKH.

3. PasButde xaMeHHON Kaaaku

Kamennast KiaaKa-3apofunach 3aonro A0 BTOPOr0 BETHKOr0 O06LIECTBEHHOIO
pasjenenus TpyAa. 3aBajiKa elle B Ilellepe JIMIIHUX OTBEPCTH, MM W3NUIIHErO
CBOOOJAHOT0 MPOCTPAHCTBA BXOJHOTO OTBEPCTUSI HEOONEJAHHBIM KaMHeM, CO3JaBajia
Hey00CTBa, ‘00yC/I0BJIeHHbIE GOJIbIIMM €CTECTBEHHBIM OTKOCOM KaMeHHOIf Hachinu.
lpu TaKom cnocoOe HEeBO3MOXKHO ObLIO BO3BECTH BBICOKYI0 CTeHy Ha HeGonbIIom
OCHOBAHUM U COBEPIIEHHO HCK/II0Yanach BO3MOMCHOCTb MOJIYYUTh BEPTHUKAJBHYIO
TI0BEPXHOCTb, JlnuTe/bHasA npaKTuKa oGHapy)ja, YTo pelleHre 3aaul BO3MOYKHO
TpH yKJIajKe KaMmHell Apyr Ha Apyra B HadOoJiee ycToituuBoM MonoyKkenuu. Taix Bo3-
HUKJIA LUKJIONHYeCKass KJajKa, T. €. Kiagka u3 00JbmuX HeoOpaOoTaHHBIX KaMeH-
HbIX B0, M@y KOTOPBIMH OCTaBalUCh 3HAUWTENLHBIC MPOMEHNKYTKH, 3aM0/IHAB-
1ecss MeJIKUMM KaMHsaMu W riuHoi 2. Korja yke B nouckax yA0OHBIX U MJIOA0POAHBIX
TiallleH JII BBIHYMCIeHbI OBUIH CETUTHLCS U TaM, /e He ObLIo Mellep, KaMeHHast Kiaj-
Ka npuolpesia caMmocrosTenbHoe 3HaueHne. Boasurany yyxe _He JONOJHEHUS K Mele-
pe, a CaMoCTOSITe/IbHbIe CTeHbl, cocTamisione 3fauus. Takum o0pa3oM: CTPOUIH U
JKUABIe JIOMA M KPErnoCTHbIe CTeHbl BOSHMKABIIMX ropofoB. «["opof, oKpy»iKaioumiuii
CBOMMHM KaMeHHBIMM CTeHaM¥, OaliHsMM M 3yOLamMp KaMeHHbIE WM KUPNUYHBIE 0Ma,
clien1ancs, — roBopuT JHrejbC, — CPeA0TOUMEM TIJIEMEHH WJIM COI03a IUIeMeH: IpoMaj-
HBIIl MpOrpecc B CTPOUTEIbHOM MCKYCCTBE, HO BMECTe C TeM U NMPU3HAK YBeJMUUBAI0-
11eiiCsT OTIACHOCTH U MOTPeOHOCTH B 3aluTey %,

Opunako Manast yCTOHUMBOCTH LUKIIONUYECKON KiaaKu, ‘o0ycioBiienHas cnydaii-
HBIM XapaKTepoM COOTHOMIEHUI MEXLY LEeHTPOM TSDKECTH W TOUKAMU OTOpPHI B KOKIOM
OT/eJIbHOM 0JIOKEe W HeMOJIHBIM CONPUKOCHOBEHMEM KaMHeli ApyT ¢ APYToM, 3aTpyAHsId
BO3BeJleHHE BBICOKHMX CTEH, KOTOPhIX TPeOGoBaM KPEnoCTHBIE COOPYIKEHN, -

BbIx0/1 U3 110J10>KeHns1 ObL1 HAMLEH JIMIIb C PEBpalleHneM KaMeHHOW KJIalKu B CIie-
LuanbHoe 3aHstie. O ObUI HalieH B TaK Ha3bIBAEMOM MONMTOHANBHOM KJIa/ice: KIaj-
Ke U3 KaMHel, 0K0JIOTBIX C TocTejied U 3ayceHKoB. MX Kjaiu He B OfUH Psil, P
KOTOPOM IIBHI JI)KaJJ B OJAHOM FOPU30HTAIbHOM NJIOCKOCTH, a COOTBETCTBEHHO MHOI0-
rpaHHo# (opme KaMHell, npuiaKuBasi rpaHb K rpanu. OKaJbiBaHHE TePBOHAUAILHO
N1POU3BOAMIIA KAMEHHBIM MOJIOTKOM, HO TOJIbKO U3 0ojiee TBEPAOW MOPO/BL.

1 Beilc, Buemunt Gelr HapoAOB ¢ APEBHEHIINX 10 HAIUX BPEMEH, M3, Costareniosa,
1874, c'g;. 180. ‘ 5 '

# Bpecs CKa3aiCsl W ONBIT, HAKOMJIEHHLI B TOPHOM A€7€, I'IE PaHO HAY4HINCH BBIBOIUTE
MCKYCCTBEHHbIE CTOJIOB [UTA MOANEp)KAaHHs KPOBJAM B BhIpa0OTaHHOM npocTpancTae. Booliute
TOpHOE N1eJ10 OblJI0 OTPACIbIO, KOTOPasi CaMbIM HEMOCPENCTBEHHBIM 00pA30M CBA3AaHA C DPA3BATHEM
cTpouTenbHoro nena. Peg.

3 Dmurenbc, INponcxoxnenue cempu, usm. 1932 r., crp. 164,
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CrpouTtenbHblif Ka-
MEHb OTKasblBaid OT
MaccuBa Ipu MOMOLA
KaMeHHOM JKe KHUPKH.
Ho xameHHBIE OpyAUS
xopolo 6panu TOJbKO
BBIBETPHBLIYIOCSH T10PO-
Ay u Obutn GecCUTbHBL
cipaButbess ¢ Gomee:
TBEPABIMU  TIOPOJIAMH.
[Ipu ynmape 06 a3ty mo--
CJIe[JHUAE OHU JIOMAJTHCh..
CraJsibiBaHue ~ KYCKOB: -
MOJIOTa U 4acToe mepe-
JlaMbIBaHHe ero I10Io-
JlaM Ha MeCTe yXa CUJIb-
HO TopMo3usin pabory.
ToJbKo € TPUMEHEHHEN
MeTaJula NpoyiKHa Ie-
pecrazna ObITH Y3KUM
& MecToM u HauGoJtee aBa-

puiiHoi TOUKOW MoJio-
Ta, HaCAKEHHOI0 Ha pyKosThb. W nuuib MeTasuiauecKue opyaust OTKPBUIM BO3SMOYKHOCTE
OTECHIBAHNS OOJIBIIMX KAMEHHBIX 6JI0KOB. :

[lpumenenue KaMeHHOM KJajKy BbI3BAJIO JIOMKY KaMHS1 B GOJIbHIMX KOMUECTBAX:
Ha Mecrax ero saseranusi. C oroii 3ajaueil He Moryia CPaBUTHCS layKe METaJIMUYecKask
KupKa. TaKoe saTpy/HeHne 3aCTaBHJIO0 HCKATh CHOC00A MHBIM MyTeM OTJIaMbIBATh G0J1b-
ue ribiobl. B moMolib HenocpeACTBeHHOMY YAApy U B IONOTHEHUE K HeMy TpUMeHI/IN
KJIUH, CBOICTBA KOTOporo ObLIH yyKe U3BECTHHI U3 MPAKTUKU pacKabiBaHust GpeseH 1.
Cam 1o ce0e JepeBsIHHBIA KJIMH 0Ka3aJiCsl HeJl0CTaTOUHBIM TSI OT/IaMbIBAHMST GONbIINX
KYCKOB KaMHsl, HO ero NMpuMeHeHHe HATOJIKHYJI0 Ha HOBBIA criocol somku. TIpocBepsns:
B CKaJie psifi Ablp, B HUX BOuBaymu KiuHbst, Ilpu Hamoxauuu (TaK, HanpuMmep, BO BpeMst
JIXKAsI) 9TH BOUTHIE B CKajly fepeBsiHHBIE KIUHbS CHJILHO pasbyxanu U o0Opas3oBbl-
BaJIM B HEH TpeluHbl, KOTOpBIE laBasii BO3MOMKHOCTH OTAEJISATh OT CKaJsbl 0oJibline
KYCKM KaMHSl. 9T0T Croco0 mosiydusi BMOCIEACTBMM OYeHb LIMPOKOE pacripo-
CTpaHeHue.

Ilepexon B loMKe KaMHs OT yJapa K JaBJIeHU0 UMest JUIsl TEXHUKHU KIaKi 0UeHk
Gonbime mocaefcrsusi. OcajouHble MOPO/ABI, MPUMEHSBIIHECS B KAuecTBE CTPOUTEIIb-
HbIX MaTepuasos, Npy OTKaJbIBAHMK GOKOBLIM JABJIEHUEM AAaBaJId TPEIUHE 110 JIMHUSAM
HAMEHBIIEr0 CONPOTHBJIEHUA MO, IUIOCKOCTH COMPUKOCHOBEHHsI ILIACTOB. Taxkum
00pa3oM NoJIyyasuch IMOCTeNUCThle, MPU3MATHUECKe TUIUTHL. '

HpsamoyronbHast popma 6J10K0B, ObICTPO FoKasaBilasi BCe CBOU npeumymecma,
8acTaBUNa TUIATEJILHO OTECHIBATH CTpOUTeNbHbI Kamenb. Ho c¢ aroit 3apaueit
HE MOIJIM CHPABUTBLCS HU MOJIOTOK HM KUpKa. 3jech TpeboBaIoCh TaKoe e CoueTaHue
CUJIBL yJiapa C TOUYHOCTBIO, o0ecrieunBaeMoil HAYKUMHBIMH HHCTPYMEHTAMM, — COUE~-
TAHKE, KOTOPOE AABAM MOJIOTOK U [10710T0. ITa KoMOuHalus Oblina NpUMEHEHa Ipu
OTECBIBAHUM KaMHSI. ;

Honoto npesparuioch, TakuM o6pasoM, B mmyp (puc, 2), Oanaxo Gonbluasi cnoj-
PYUHOCTE KHPKH 3aCTaBusia COXPAHUTD €€ B KauecTBe opyusi OTEChIBAHNS KaMH Tpu
MeHbIIEM cOoe.

M3o0perenne HOBBIX KaMEHOTECHBIX MHCTPYMEHTOB, B CBOIO QUEpe/lb, CTHUMYJIMPO-
BaJI0 JasbHElilee pasBUTHE KIAAKA W3 TIPUSMATHUECKHX  [10CTEMCTHIX OJI0KOB.
[lpu Taroil KnajKe ycTpaHAnach OMACHOCTb BEPTUKAJLHOTO = CMEIIEHHs, M Tem
CaMbIM OTKpBIBaJIaCh BOSMO)KHOCTH yBeJIMYeHUSI BBICOTHI creHbl. OJiHaKO uyeM BhbIlIe

Puc. 2. Erunerckue KameHOTeChl

1 A raroKe u3 npakTukd FopHOro nena. Ped.
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Puc. 3. Ilepramckuii AKponosib

CTaHOBUJIACh CTeHa, TeM Gosiee eif yrpoykana OmacHOCTb GOKOBOrO CMEIEHHS Kak
B (JopMe pacnajenusi Ha OT/eJIbHbIe BEPTUKA/IbHbIE CTOJIOBI, TaK K B (opme npbCTOro
OTPOKU/IBIBAHUS.

IlepBast onmacHoCTh Oblna yCTpaHeHa U300peTeHneM NPaBUIbLHON MepeBsa3Ky MBOB,
«OHble KaMHY, J1&)Ka OJ{HM HA APYTUX TOPSIOUHBIMU PSIAMU, NIepeBsi3aHbl, KaK ¢ObIuHO
Kupnuyy ObIBAKT, — MUIIeT BUTpyBuii, — 0T4ero cTeHa moyiyyaer CBOIO J0JIrOBEUHYIO
«cuty» L. Bropyio 3ajauy paspemuno npuMeHeHrue CrelnaabHbIX TOANOPHLIX HACKINE.
«HuuTo HE MOYKET CTOJILKO KPEroCTH NMPHAATh FOPOICKUM CTeHaM 1 OallHsM, KaK eXXenu
‘C/IeNIaTh M03aiM UX HACKINb 3eMJISIHY10, 100 KOr/ia OHM TaKuM o0pa3om noAnepThl Gy ayT,
“TO YK€ HH TapaHbl, HA MOAKONLI, HUA Tpoune KaKue Obl TO Hi ObLIO OPYAMsi HE MOTYT
HUKAK UX pacKauyaTby, — roBoput Butpysmuii 2.

OanaKo NOANOPHAsl HACHIb, YCTpaHsBHIAs ONACHOCTb ONpPOKH/IBIBAHUSA CTEHBI
BHYTPb, He FapaHTHpOBaa OT NajeHusi ee Hapy>Ky. CTporo BepTHKa/bHAs IIOCKOCTh
CTeHbl, 00ecreuynBasi ee HENPUCTYIHOCTb, He YCTpaHsIa, 0AHAKO, OHACHOCTH ONPOKH-
JapiBanusl, IToxarasi cTena, HaoGopoT, rapanTupoBana yCTOHYMBOCT, HO 8a CUET He-
. TIPUCTYIHOCTH. 3ajaua CoUYeTaHUsl MPOTHBOIOJIOXKHBIX KAYeCTB JBYX 9TUX KOHCTPYK-

uuit Oblna paspeieHa u3obpereHieM KOHTPOPOPCOB, KOTOphiE MPEACTABNISIN Co00M
- HaKIOHHbIE NMOANOPKU BEPTUKAJILHOU CTeHBl (puc. 3).

«H3BHe, — coobuiaer ButpyBuil, — Hafo0HO TIPUAATh CTEHE NMPUCTEHKH M YHOph
win 6bLCH, KOTOPbIe JOJDKHO JeJIaTh B TO JKe BpeMsi, KaK KJajercsi camast creHa. Ilpu
9TOM Tpebyercsi, yToObl OHM BHU3Y MPOTSHYJIMCh B 3eMJie HACTOJIBKO, CKOJIBKO BBICOKA
CTeHa, YTOOBI OHM CHU3Y MOJHMMAJIMCh KBEPXY, YMEHbIIAsICh IOCTENeHHO, U BbiaBa-
Jinch Obl KBEPXY HACTOJIBKO, CKOJIb TOJICTA CTeHay °. <

Bospacraionasi BeICoTd cTeH, ofecriedeHnast MpUMeHeHeM mpuaMaTiuueckux Guio-
KOB M KOHTPO(OPCOB, @ TakdKe MpPaBUAbLHOI NMepeBsi3Koll BB, TpefbsaBuia 00JblIe
M OYeHb cypoBhie TpeboBaHusl K (QyHaamenTy. Ecau paHblie B KauecTBe O0CHOBAHMUS
YAABAJI0Ch HCMOJIb30BaTh TPYHT IyTeM YyWHpeHust 3faHus B QopMe Tpareuun i
BO3BE/lEHHS €ro ycTyrnaMi, To Terepb C yBeJIMUeHUeM Macchl CTeHbl 9TOro ObUIo yrKe
HeJ0CTaTOYHO. Tem Gosiee, UTO C MOCTPOMKON HOBBIX YKPEIIEHHBIX FOPOAOB BHIOOP HX
MECTa ONpeleIsICsl He HaJWUieM Ha TMOBEPXHOCTH MOAXOASINX IS MOALEPIKKH CO0-
PY>KeHus1 rPYHTOB, a CooGpakeHHsIMK CTPATErHUueckoro nopsjKa. B mouckax npouHoii
OTIOPBI KOT/I0BAH CTaJM YriyG/iarh [0 MATEPUKa.

1 BurpysBui, ku. I, erp. 94, .
2 Tam e, crp, 98, . i
BT am. yK.e, CTR. 97,
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«Haanexxur pBBI KomnaTh, — roBoput ButpyBuif, — 0 camoro marepuxa, eXKenu
MO)KHO, ia ¥ B CAMOM MaTepuKe, CKOJIbKO HaJlo0HO AJIsi TIOJIepYKaHUsT TAKECTH CTeH,
¥ KacTh (yHIaMEHT U3 caMoro Kpemkoro KaMHsi, KOTOpBIA Mo)KHo Oyjer HaiiTd; M
NyCKaTh LIMPUHY 0KOJI0 (yHAaMeHTa Topasjio 0oJibllle, HEEn Kak Oyaer ToHa
CTeH CBepX rorpeGos» 1,

Paspemienue npo‘ﬁnemﬂ (Gynnamenta eme Gosblle pa3ABUHYJI0 TPAHULBI YBeUue-
HUS CTEHBI coopymermz.

P uc. 4. Marorosrenue xupnuua B Erunrte

4, I/Isodpe'reﬂne KUpnuya

'HpnmeHeHue TIOCTEJIUCTBIX KaMHeld, o6ecnequamee BO3MOYKHOCTh 60nbmero BbI-
TATUBAHUSA CTEH BBEPX, B TO YKE BPEMst CO3/1aBasio PS/i CepbesHbIxX 3aTpy anenuii. [pexue
BCEro TaKue KaMHu He Be3dJe MO)KHO ObUIO HAWTH, UX NMPUXOAUIOCH OCTABJIATH HEpea-
Ko uapanexa. OHu TpeGoBanu JIUTESILHOM U C/IOXKHOW 00paboTKU MyTeM OTechiBa-
Hus, VIX 0onbluIoil BeC 3aTpyAHAN KaK MOCTABKY HAaBEpPX, TAK U CaMyl0 KIajaKy.
OuH KaMeHb NPUXOAWIIOCH U MOAHUMATh U YKJIA/(bIBATh HECKOJIBKUM PAGOTHUKAM.

; IMyTu K ycTpaHeHUIO 3TUX 3aTPyAHEHUI CTPOUTENN CTAIM UCKATh CPasy B HECKOJIb-
KUX Harpas/eHusIX, ;

Ot panbHel focraBiku npo6oBasy U30aBUTHCS TPUMEHEHHEM MECTHOr0 MaTepuasias
OT TPYAHOCTEN MOABEMA ¥ KNaAKU — YMeHbIIeHHEeM pasMepoB Kayioro 6i1oxa. OxHaKo
yMeHbIIeHre pasMepoB Kamusi ObIJI0 CBSI3AHO C YMIMHEHHEM Ipollecca ero 06paGoTku.

- BeixQ/ Obiyt Haliien B IpuMeHeHnH TJIMHBI, [J1aCTHYeCKHe CBOICTBa KOTOpoi Oblin pac-
KPBITBI 1 JICTI0JIb30BAHBI B NPEALIECTBYOMMH NEPHOL PA3BUTHEM OHUAPHOTO JieNa. 7k
PJIMHBL CTamu  (JopMoBaTh HA CrHEUUANbHOW JIepeBAHHON J0CKe NpU3MATHYeCKue
TJIMHAHble KUpnuun (puc. 4). 1o Obin Kak OGyATo BO3BpAT K TPOLLIOMY, K 310X,
KOT/ia I/IMHA KaK CTPOMTE/bHBLA MaTepual WHPOKO MPUMEHANACH ISl 00MasKi poroyk
WM TIJIETHS, HO BO3BPAT HA COBEPIIEHHO HOBOM OCHOBE — B (opme BoCIpOU3BE/EHUST
NPU3MAaTUYECKOI'0 KaMHs. ‘

Kuprnny-ceIper; OTKPBUI U1 apXUTEKTyphl IpoMajubie BOSMOMNCHOCTH., TaK Kaic
IJMHA WMPOKo pacnpocTpaHeHa Ha IOBEPXHOCTH 3eMHOro 1iapa, To Gnarogaps xup-
nuuy NpUMeHeHne KaMeHHOoM KiaaKku Ob1o 0CBODOYK/IEHO OT KaKuX OBl To HH ObLIO MeCT-
HBIX orpaHuveHnit. Kuprnuy obecrieunBas BOSMOYKHOCTE 0oJiee GBICTPOro U JIEPKOro BO3-

l(iﬂldﬂ BBICOKUX CTeH, OH-TO cOOCTBEHHO M MOJOYKHUJI Hauaio OBICTPOMY PasBUTHIO
xamennou ‘apXUTEKTYphl.
: OpHaKo Kupruy-CHIPEL] MMeJl CBOM CYIeCTBEHHblE HepoctaTikn. EMy Hexparano
npouHocTy Kamust. [MHa TpecKasach W pacesinanach mpu ccbixanui. B Gopnle ¢ pac-
TPECKUBAHWEM CTaJM TPUMEHSTh y)Ke pa3paloTaHHbie rOHYAPAMH MPUEMBI YIIOTHE-
HUS TJIMHBI yMUuHaHueM. CTajy ToAMEeNMBaTh K IVIMHE HAPE3aHHbIH TPOCTHUK M COJIO-
My, BBO/SI apMartypy, u opMoBaTh KUpNUU He Ha JOLIeuKe, a B crienuanbHoit gopme.

Ho ocraBancst Haubosee cyuiecTBeHHbI HEAOCTATOK KHpIHya — €ro UIPOCKo-
NMYHOCTh U KpaiiHe ciabasi compoTussieMocTh AedcTBuI0 Bnaru. Hepeixo cuiibHbie
JIMBHY CMBIBAJIM C 3€MJIM €CJTH He Lesble ropojia, TO Y)K BO BCAKOM Cjlyuae LieJible IoMa.

!Burpysui, ku. I, crp. 97,
y |
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Bce jxe npenmyniecTBa Kupnuya GbUi 0ueBUAHBI U CUIBHEHIIIM 06GpasoM CTHUMYJIMPO-
BajM MCKaHWe TyTell K yCTpaHEHMIO ero Hejocratkos., «Jlyulie Bcero, — MuiueT o6
3TOM ButpyBuit, — urobbl Krpnuu nposiey<an Lesbie ABa roja, nbo e)esu ero yrnorpe-
0uTb B JieN10, KOrjla OH HEJABHO OTENaH, U, He JAB eMy BpeMeHu, uTo0bl COBEpIIEHHO
BBICOXHYTb, HaJIOXKEHHASI HA HEro MoAMa3Ka CKOpO BLICOXHET M 3aKpEMHeT; a Kupnuni,
MEXAY TeM, MOKA CTAHET BRICKIXaTh, COXKMETCSI M 0CA/KOI0 CBOEH OTIEIUTCS OT MOAMA3-
Ki; U3 Cero BHIAAET TO, uTo MmojMasKa, exenu He GyjIeT TJIOTHO JI)KaTh Ha CTeHe, HE
MOYKET cama co0010 AepXKaThCA 10 NPUYMHE ee TOHKOCTH, HO KYCKaMu OTBAJIMTCS; MOC/IE:
Yero CTeHa HepaBHOIO CBOEI0 BO BCEX MeCTaX OCAKOI0 MCIOPTUTCS W, HAKOHEI,; pas-
BaymTCs» 1. Bee 3T HeflocTaTKu yCTpaHu oGKUr, 03aUMCTBOBAHHBIN 13 MOHYAPHOI O
Aena. OGKuT Aajt KUPIUUY NPOYHOCTh ECTECTBEHHOTO KAMHSI ¥ TEM-CAMbIM Ha HECKOJILKO
TBICSIUEJIETHI YKPenuJI ero noJjoyKeHue B CTPOUTESIbHOM TeXHUKE.

ITpounbiii 060)OKEHHBI! KUPIHY CKOPO, OHAKO, BCTYTINJI B KOHPIMKT C MPUMEHSIB-
eics 1o TOro AJis CKPeIvIeHns KaaKyu TAnHsHOM noamasKkoif. CoxpaHss BCe HelocTaT-
KU KUPIUYa-ChIpLa,, 9Ta MoAMAa3Ka He COOTBETCTBOBAJA HOBBIM TpeGoBaHusiM. Biaro-
Japst ee HeCTOMKOCTH ObII0 HEBO3MOYKHO JO0OUTHCS OT CTEHBI TOH MPOYHOCTH, KOTOPYIO
HMeJIH OT/eJIbHbIE COCTABIAIONIME 3Ty CTeHY KUpMNuud. IT0 00CTOATENBCTBO 3acTaBHJIO
YHOpPHO MCKaThb OoJiee MpouHoit 3ama3ku. OHa Oblia HalijieHa B Buje acasibra, ¢ 0JHOM
CTOPOHBI, U H3BECTH, — C Jpyroif. AcasbT ObUI 0UeHb JPEBHUM OTKPBITHEM YEJoBe-
yecrBa. OH NPUMEHSUICS elle B KaMeHHOM BeKe JUIsl CKpernieHust GoiiKoB 1 JIe3BUi opy-
Auit ¢ npeBkamu. M3oGperenne e M3BECTKOBOrO pPacTBOpa CBSI3aHO C MEPUOOM Tepe-
X0/la K 000)OKeHHOMY Kupruuay. . »

MuorosexoBasi paKTUKa MPUrOTOBJIEHUST KNPIIMUa ¥ M3BECTKOBOI0 pacTRopa Aaja
PEMECTIEHHKAM OCHOBY W CTMMYJI 1St (DOPMYJIMPOBKU KpaiHe NPUMUTHBHEIX, HO ISk
TOTO0 BPEMEHH COBEPIIEHHO AOCTATOUHBIX SMIMPUYECKUX NPABUJI OTHOCUTENLHO CTPOM-
TeJIbHBIX MATEPUasoB U croco00B U3rOTOBJIEHNS STUX MaTepuasnoB.

OOxur Kupnuua yixe He Mor TNIPOMBBOAUTECS HA KOCTPE, KaK aTo Aesiaym C nocy-
moit. 300—500°, KoTOpble MOr JaTh KOCTep, ObLIO 4%Ke COBEpIIEHHO HEJ0CTATOUHO
RS oycira Kupnuya. st IJiMH, COJep)KaBIIMX M3BECTb, TpeboBanach TeMIepaTypa
B 950—1050° nnsa Gonee GeQHBIX U3BECTHIO HKEJIE3HBIX TJIMH — Aaxe 1110—1150°.
910 00CTOSATENLCTBO 32CTABMIIO CHIILHO MOJHSITL CTEHKY ovara, KOTophid, Tagnm obpa-
30M, TPEBPATWJICS B-JIPOCTEHIIyI0 HAMONBHYI0 Teub. B 9Toif meum, Kyfla BMecTe
C KMPIHMYOM Monajanyd KyCKu Mepressi, W oGHapy)KuBanach CroCoOHOCTh' [1OCTIEHEro:
PacChiiaTbCsl NpU HarpeBaHWn B Oenblilt mopoinok. A npHMEHeHHe pacTBopa TaKoro
0esioro nopouKa Ans NMoDENKH PAacKphLIo BsHKYIME CBOVCTBA OTONOKEHHON ralieHoit
U3BECTH. :

OG0)OKeHHBIH KUY B COAMHEHUH C H3BECTKOBBIM PAacTBOPOM MpousBen IyGo-
KYI0 PEBOHQUUI0O B CTPOMTENIbHOM TexHuKe. Taxkoe coeMHEHHE CO3JaJ0 BO3MOXKHOCTD-
B KOPOTKOE BpeMsI BO3BOJUTL FPOMA/HEIE MOHYMEHTAJIbHbIE NIOCTPOIKY, COXpaHUBIIN e
Cs1 B TeUEHUe THICSY JIET.

i

5. TlosBnrenue MexaHuKHU

¢...C BO3HMKHOBEHHEM TIOPOAOB, KPYIHBIX MOCTPOEK W pPa3BUTHEM  pemecna
pasBuUiIach U MeXaHUKay, — TOBOPUT IHTreNbC 2, '

C ynorpebieHneM KaMHSI CTPOMTENIbHOE JIeJI0 MOTPeGoBao OT JIHOAEH mepe/BuyKe:
HUS ¥ TTOJibeMa 0ueHb 00JbIMX TsDKecTel. BoJbunie KaMHy HEBO3MOYKHO OBUIO HU nepe-
HOCHTb, HH TIOJHSTb HA MOCTPONKY MPOCTO B PyKax WJIM Ha IUIeuaX U Ja)ke Ha CriMHe.
T1puX0AMI0Ch CABUTATL UX NPHU MOMOLIM PHIYAroB U TAIUTh BoJIOKOM. TTpuHImMn cKotb-
JKEeHMS He TOMMJICA JUIst CYXuUX I'PYHTOBBIX JA0por. BBIX0/l U3 CO3/ABIIEroCst MOJIOYKEHHSE
ObL1 HaliieH B NpUMeHenun canasok. INpaKTuKa rmokasasia, uTo Tsra CHJIbHO obserya-
Jlach, Korja IMojl I0JI03bsl monajany najku. B 9Tux cnyyasix cKoJsibKeHue ycrynaio
MECTO KayeHulo, MNpPH KOTOPOM KOI(PUUMEHT TpeHHusi ObUI 3HAUNTEJLHO MEHBLIe.

f

1 Burpysui ku. I, crp. 150. '
2 9yureabc, HuanexrTika npupoasi, crp. 39,
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" Obnervenue padoThl 3acTaBuUJIO CO-
3HATEIbHO MOAKIIAABIBATEL IOJ Ca~

Jla3Ky crienyalibHble 00pyOK4 Jie-

y peBa — KaTki. B KOHIE KOHLOB
CTany TNPUMEHSITh HECKOJIBKO IITYK
Takux KatkoB, Ilpu ABWKeHUM ca-
JIA30K OHW KaTUIICh IO/ [10JI030M
, JLOM/S 10 3a/iHero KOHI@A, BbICKa-
g KuBaji u3-nof Hero. s yno6crea
i rnepeBo3Ky ObLI0O HE0OX0AUMO, UTO-

Obl KaTKy ObLTN 0/, MOJIO30M BCe
BpeMsi, HO 9TO OKa3hiBajioch He-
i ' COBMECTUMBIM C CaMoii CYIIHOCTBIO
I Kauenusi. [TocKkonbKy yCT/1aTh BCIO

AOpoOry KaTkamu ObIJI0 HEBO3MOJ-
HO, CTaJi TepexyafbBaTh OJHO

; U TO YK€ CPABHUTEILHO HeOONbIIOe
Ppc D DRl KOJIMUECTBO KATKOB, COCTABUBLIMX
3 Tenepb B pyKax o00cay)KHBaBIIMX
I10B0O3KY pafoB Kak Obl 0CKOHEUHYI0 DPOJMKOBYIO TYCEHHILY.

10T cnocold nepeaBwiKeHus ObLT PUMEHEH BCJIe] 3a TEeM NMpHU MepeBoJIaKuBaAHUM
TPYIKEHBIX JIOA0K 13 Gacceitia ofiHolt peKu B Gacceiin Apyroii. Karok cran, Takum 00-
Pa3oM, 'TOUTH YHUBEPCATLHBIM CPEACTBOM MepenpiKennst. [leperacikuBanue TsHKecTeil
TI03HAKOMIJIO M CO CBOMCTBAMU HAKJIOHHOM UTocKocTH. BbijIo 00HAPY)KEHO, UTO TALINTh
BHU3 110 KOCOrOpy Jierye, ueM Io ropu3oHTajbHON MOBEPXHOCTH, a MOAHUMATD M0 KOCO-
TOpY TeM Jierue, 4eM MeHblIe €ro HaK/IOH.

Ente 6oabilue TPYAHOCTH, YeM J0CTABKA CTPOMUTESLHOrO MaTepuasa Ha MecTo, Co-
3/1aBano NojAHUMaHNe ero Ha cTeHy. [TofHATL KaMHU Ha BepeBKax 1o BePTUKAJN MOYCHO
ObLII0 TO/ILKO HA 0YEHb HE3HAUNTEIBHYIO BICOTY. M BOT, KOr/Jia BBICOTA BCTYNUJIA B KOH-
(IIMKT ¢ BTHM NMpHeMoM MOJHUMAHUS TsHKECTel, B MOUCKAX croco0a pelneHust 3afauu
CTaM NPUMEHATD TY jKe CaMyl0 HAKJIOHHYIO MJIOCKOCTb, KOTOpas Tk YacTo BhIpyyasia
TIpu NMOATACKMBAHUM Marepuaja K Mmecty mocrpoiiku. Crany BOSBOJMTL HaChM, IO
KOTOPBIM ¥ BTaCKUBAIM HaBEPX KaMEHHBIE IbIOLL,
¥ JU1st nogHuMaHuA TSDKeCTel NpUMEHHIM TaloKe M300peTeHHblil 3a1091T0 J10 TOTO
onoK. Mlupoxoe npumenenne Groka (puc. 5) mocayuuso 6a3oit Ansl ero- Hay4yHOro
uccnenoBanus. 1o CooOMEHHSIM AHTUUHBIX TMCATeJel TepBbiM 3a usyueHue 0JI0Ka
B3stica Apxur Tappenrckuit (V. B. Jlo Hauaaa COBPEMEHHOrO JIETOUCUHCIIEHUS).
OaHaKo, uTo MMEHHO OH BHEC B yueHue o 0/10KaX, HEM3BECTHO, TAK KAK €ro Couu-
HEHUST HE COXPaHH/UCH. o .

[ToBnaumomy, UMEHHO GNOK UMeN B Budy ApHCTOTE/b, KOT/Ia OH B CBOMX «mpobiie-
Max MexaHuKu», roBopsl 0 pbluare, rje-«MeHbiee ocuianBaer OoJibiiee, MajaeHbKas Tsl-
JKECTh MoJHUMaeT OoJibiine», Iucat:

«OcHOBHAS mpUuMHA BCero 5TOr0 3aiJIOUAeTcsl B CyIIECTBE Kpyra U ' MPHTOM
BECbMa €CTECTBEHHO, u00 Huuero Her HecoofpadHoro B TOM, 4TO M3 UYAECHOTO
BBIXOINAT ‘lTO-Hl/l§y11b uyecHoe. Camoe rice uyecHoe ecTb 00beuHeHHAs! CBA3bL NPOTHBO~

TI0JIOMCHBIX CBOMCTB. E

Kpyr ke ecTb Ha caMoM JieJie TaKkas cBsisb, OH co3jaercst AaXke UYeM-HUOYAb JABH-
JKYIMMCST 11 ueM-H'10y/lb OCTAlOUIMMCSl B TOKoey 1,

B pesysiLrare npaicruuecioro nosibaopaiusi phiuaroM y pyKoBouTe el CTponTeIb
HBIMI paboTaMu HaKOMUUCH CBEEHUS O €ro CBOMCTBAX W HABBIKK NpUMEHeHHsT 9TUX
cBoiictB. [1polGriema BrisicHenus cBoMCTB U 3a1K0HOB pbluara, IPaBia, B AOBOJILHO TyMaH-
HOM M He3AKOHYEHHOI (opMme, Gbiia_nocTaBsieHa eille ApucroresieM. ApucToTesib Cpas-
HIL [IBIDKEHUE YacTel pbluara i mepemellienue B OJHO M TO )K€ BPeMsl Ha pagHble
PAcCTosinnsl KOHEUHBIX TOYEK pajuyca HJid OTPe3Ka Juamerpa B Kpyre. i

! Iutupyio no kuure 9. Ma x a, Mexauhxa, 1909, crp. 17,
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OcHOBBI yueHHs1 0 pblyare ObLIM 3aJI0XKeHBI TONbKO ApxumenoM. OH HCXOAUT U3
ABYX TIOJIOYKEHUI: BEJIMYMHBI OJIUHAKOBO TSDKeJNbIe, JEHCTBYSI HA PaBHOM PacCTOSTHUM
{OT TOUKM OMOPHI), HAXOAATCSI B paBHoBecuH. «ECin »Ke oHM JIeCTBYIOT Ha HEPABHOM
PACCTOSIHNH, TO B PABHOBECHU HE HAXOAATCS, a JieicTBy0mast Ha 0oJbileM PacCTOSTHUK
OINYCKAETCsy. ITH TOJIOYKEHUS, MOBUAMMOMY, ONUPAINCh HA HPAKTUKY B3BeIIMBAHUSA
npy Tomolty 0e3MeHa, IIMPOKO pacrnpoCTPaHeHHOro B Té BPEMEHA Cpefu TOPToOBLIX
HApPOLOB, YKUBIIUX T10 Oeperam CpeinseMHOr0 Mopsi.

W3 (popMyIMPOBAHHBIX BBILIE MOJIOYKEHNH ApXuMme/ caena BBIBOM, U4TO COM3MEPH-
MbIe BEJIMUMHBI HAXO/JSITCS B paBHOBECHM, KOI/la PACCTOSIHUA UX (OT TOUKH OIMOpHI) 00-
PATHO MPONOPUKOHANBHE UX Maccam. TaxkuM o6pasoM ApXuMe/ BHISICHUI OTHOIIEHHE
MOKILY Tpy3aMy U MJIeUaMu, KOTOpoe 0bUI0 HY)CHO 3HATh AJISI JIYULIero UCrob30BaHus
pbluara. OH /a1 00'bsICHEHHE 3aKOHOB 1eHCTBUSA phlyara, 0000I(UB JeficTBIE KOPOMBIC/Ia
‘De3meHa.

Xox ero Mbicseit ObUT TaKoB. [IBa rpysa, paBHble MEKIY C000i, MOABEIIEHbI K KOH-
1[aM CTEep)KHSI, KOTOPBI MOYKET BpalaThCsi 0KoJIo cepefutbl, OHU HAXOAATCS B PaBHO-
secun. Eciy crepyeHb ¢ rpy3aMu IMOJIBECUTb Ha MepPeKHHYTO! uepes 00K BepeBKe 3a
CepeHy, TO Ha KOHel 9Toi BepeBKu MPUJETCs NMOBECUTb IPYy3 JABOMHOro Beca (eciu
CUUTATH CTEPYKEHb HEBECOMBbIM). JTO 03HAYaeT, UTO paBHbIE IPy3bl HA KOHUAX 3a-
MEHSIIOT ABOMHOI rpy3 B cepefune. Ha KoHIBI KOPOMBICJIA, O/{HO I1JIEY0 KOTOPOTO B/iBoe
60JIblIe JIPYroro, BEUIAlOTCsT TPY3bl BECOM OJMH BBOE MeHble Apyroro. Bonbumii rpys
MOYKHO 3aMEeHHUTh JBYMSI MEHbLIUMHU, I0/BeCHB 00a UX HA PaBHOM PacCTOSIHUM OT TOUKU
npuBeca. PaBHoBecHe He U3MEHSIETCS. X s

K muteyam phluara, OTHOCSIMMCA KaK 3:4, ApXuMeJ NOJABEIIUBAJ I'PY3bI, OTHO-
csmuecst Kak 4:3. 3aTeM OH YJIMHSI MeHbliee 1ieuo Ha 4, Oosibiiee Ha 3. A rpy-
3bl 4 1 3 3aMEHST UETBIPbMSI ¥ TPEMsI IapaMyd CHMMETPUYHO TOJBELIEHHBIX TPy3oB
1:2. Yl oH monyyas B pe3yJibTaTe MOJHYI0 CHMMETPHIO, T. €. paBHOBecHe. 10 0003Ha-
a0, 4o Jil000i 60JIbIION IPy3 MOYKHO 3aMEHUTh HECKOJIbKUMH MAJIbIMU, KOTOPHIE PH-~
KperieHbl 4Yepe3 paBHble MPOMEKYTKH K CTEpP)KHIO, IPUBEIIEHHOMY 3a CepeiuHy,
B TOUKe MojiBeca GoJibliero rpy3sa K KopoMmeicay. Obobmas atu AaHHble, ApXume[ ycra-
HOBUJI OTHOIEHHE 06pATHON MPONOPLHMOHANBHOCTY MEIUly IDY30M U IJIEYOM.

OcobenHo octpo TpobieMa paBHOBECHsl BCTaJa NPU BO3BEAEHMH MNepeKpbiTHs.

OueHb YaCTo B pe3y/ibTaTe HapyUICHUS 3aKOHOB PaBHOBECHS elle N0 3aMbIKaHusd,
ofe BeTBU BO3BOJMMON HAMYCKHOM C BYX CTOPOH apKu He BhIep)KuBaiu 1 oOBamm-
BaJIUCh M, -Y)Ke pPagBa/MBIINCh, YOUPANIUCh ApYT B Apyra. HwKHue Kupnuuu ocrasa-
JIACH B TIPEKHEM TQJIOYKEHHH, & BEPXHUE 0KA3hIBAUCH SAK/IMHEHHBIMU. ITO J1a710 CTH-
MyJl 1 OCHOBaHME K NPUMEHEHHIO apKi, MOCTPOCHHOH HA NMPUHLMIE 3aK/IMHUBAHUS
(KnuHYaTasl apKa).

TocKonbKy apka Obl1a HeBeIMKa, ee BBIKNIAJbBAHUE HE TPEO0BaI0 0COOBIX MpH-

_crocoGmenuit. Ho KiMHYaTasi apka paspellasza OJHO KpaiHe BaKHOE W HeynoOHoe
IPOTUBOPeYME CTPEIbUATON apKu, BBIK/IA/BIBAEMOI HATYCKOM; IPOTHBOPEUHE MEXy
UMPUHOW 1 BeICOTON. UeM 1mipe ObLT MPOJIET apKH, TeM BbIlIe NPUX0AUIOCH NOAHUMATD
crpeny. IToaToMy HamycKHasi apka Oblia BooOlle Heyao0HA AJisl WHPOKUX IPOJIETOB,
N0SIBUBIIMXCS B Pe3yNbTaTe PasBUTUSI GONLIIMX M CIIOXKHBIX COOPY)KEHHIL.

OGBIUHYIO CTEHY MOYC(HO ObLTO POBHO BBIBECTH NPH IMOMOIIM OTBECA U YPOBHS, He
32/IyMBIBasiCb 0COOEHHO HAJ{ 3aKOHAMM PaBHOBECHS. B coBepiieHHO MHOM TIOJIOYKEHUH
OKasbIBAIMCh CTPOMTENH, KOIld OHH KpPOME CTeH Hauaji BbIKJIaJblBaTh apKu, B 0CO-
OEHHOCTH B UX TIepBOHAUAJIBHON (JopMe B BH/IE aPKK HAIYCKOM. 3/ieCh KaMHU AepXKalich
TOJIBKO B TOM CIIyuae, ecJii LIEHTP TSHKECTH JIOKal Hal IJI0CKOCTBI0 KaMHsl, CIIy)KuBIlIe-
T'0 OCHOBaHMEM. A BCS MOCTPOiiKA He Majiaia JIMLIb IIPU TOM YCJIOBUM, €CIIM HANyCK Gbii
‘MaJl ¥ POEKIMSI LeHTPa TSHKECTH HAXO0/UJ1aCh BHYTPH MJIOMA/H OTIOPBI. Ho nosnoxenne
MemHsIoch, KOTAA 3aMblkamu apky. Torja o0e CTOPOHBI DaBHOOEApeHHOH apKu
roanupany Apyr Apyra u He najaj. OpHaKOo BO BPEMsI CaMoit KJTa/IKi BCe 3aTpPy/AHEHH S

| 0CTABAJIUCh. :

ViccreloBaHueM 3aKOHOB paBHoBecusl JJIsl TIOBepPXHOCTeH camoii pasHooOpasHoii
(opmbl 3aHnMaincs Apxumel. B cBoeil KHUTe 0 LIEHTPE TSHKECTH OH JIaeT MaTeMaThue-

cKue crocoGbl peleHus aTolt 3aiaun. U3 paccyyiienuii ero BUAHO, YTQ OH B CBoei pa-

7 Ucropus rexHuku 6158
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fore UCXOAUN U3 TEXHUKM KUPNUYHOH Ktafku. Onpeenssi LeHTP TSHKECTH TPeyroJib-
Huka, Apxumej, NpejcTaBiseT ero cebe paspe3aHHBIM Ha Y3KHE IO0JIOCHI, MapaJijiesb-
Hble 0/IHOI U3 ero cTopoH. M KayKay10 13 9THX 10JIOC OH M3YUyaeT Ha OCHOBE UM )Ke OT-
KpHITOr0 3aKoHa paBHoBecusl pbiyara. Haiips, Takum o06pa3om, uTo LIEHTDP TSHKECTH HA
MeJyaHe, OH TpHUIleJ K BbIBOAY, 4TO 3TO eCTh TOUKa, Jie)Kallasi B MepeceyeHun ABYX
MejaH. B3siB 3a MCXOAHYIO MOSULMIO aHaau3 TPeyrojibHUKa, ApXUMeL KCCIe/0Balk
YETBIPEXYTOJIbHUK, pa30uBasi €r0 Ha TPeyroJbHUKH, a 3aTeéM MHOr0YTOJIbHUKH, NPe/l-
CTaBJIsAsl UX COCTOSIIMMM M3 YEThIPeXyroJIbHUKa ¥ TPEyroJIbHUKOB.

6. PasGopka CHCTeMbl Mep NMPOCTPAHCTBA
¥ U3MEPHTENbHBIX NPHGOpOB -

¢...CaMblit mIoXoi#f apXuTeKTOp, — roBopuT MapKc, — 0T HauIyulleid muenbl ¢
CaMoro Havaja OTJIMUYAETCsl TeM, UTO, NPEeX/E YeM CTPOUTh sluelKy u3 BOCKa, OH yiKe
MOCTPOWJI €e B CBOeit rojose» 1,

Heo0X0/MMBIM YCIOBMEM COOPYIKEHHS CKOJILKO-HUOY b CJIOMKHOM MoCTpoiiku Bpo-
e MecTa o0llecTBEHHBIX COOPaHMit 1M KPENOCTHOM CTeHbl SIBJIAETCS NPeABaPUTEbHEIN
Mate y aTHYeCKuif pacuer, U3roToBjieHNe X0Tsi Obl MPUMUTUBHOIO UEPTE)Ka M IOCTOSH-
Hble U3MEpEHHsT B XOfle caMoil cTpoiiku. PemecsleHHMKAM — KaMEHOTECaM U CTPOMTE-
JISIM — TIPUXOAUJIOCh HA KKIOM 1Iary U3MepsiTh AJIMHY, IIMPUHY ¥ TOJILUUHY KaMeH-
HBIX IUIAT, BBICOTY CTEH M KOJIOHH, WIMPUHY JBepei, OKOH U T. II.

B KauectBe MepEl OHM BOCIOJIb30BAJUCh CBOUM €CTECTBEHHBIM OpY[IHeM TpyJAa —
pyKoit. PaGoune BiKeHnsi KaMeHoTeca Wi KJIaluika CBOJMJIMCD K TOJIUKaM ¥ yapaMm,
B KOTOpPBIX 0oJiblIyI0 poJib Urpajia JioKTeBas yactb pyKu. El0 cTanm 1mojib3oBaThCst
B KauecTBE M3MEPUTENIbHOM euHuLbl. OfHAKO 0HA HE TOAMJIACH [Tl H3MepeHUsT BeInIuH
MeHbIINX, YeM JIOKOTh: AnaMerpa GpeBeH, JUIMHBI U IMPUHBL Bpy 60K 1 NasoB. Mcnosb-
3y51 B KAUeCTBE OPY/isi USMEPEHUS TY YK€ PYKY, CTalnu NPUMEHSTh WHUPUHY JIaJ0HH —
«MajbMy» — M Uil ellle MeHbIIMX BeJIMUMH IMMPUHY Nasibla. B HeKoTophiX ciayuasix
YHOTPeOJIsIN MPOMEIKYTOK MEKLY KOHLAMM PACCTABJIEHHBIX 00JbLIOr0 U yKasaTelb-
HOTO0 MaJiblieB, TaK Ha3bBaeMyIO Isifib. A B KauecTBe 0oJiee MEJIKOM €MHULbI 11071630~
BaJIMCh UIMPHUHOM 0onbLIOro nanbla Ha YpPOBHE OCHOBAHUSA HOITS. 4

C TeyeHneM BpeMeHU BCE 3TH Mephl CTasy MPUPABHUBATL K BEJIMUMHE JIOKTS, pac-
CMaTpuBasl UX KaK 4acTu JIOKTA. TaK, TOKOTh JAEaUIM Ha LIECTb JlaJoHeH, KaX Iyl yKe
JIaJloHb, B CBOI0 0Y€pEeNb, MOAPA3JENsIIM Ha YeThbipe najbla. TH COOTHOLIEHUS COOT=
BETCTBOBA/IM [EHCTBUTESHHBIM IPONOPLMSIM HOPMAJIbHON MYXKCKOH PYKH, U, TakuM 00~
PasoM, Kaxabii paboTHUK sIBIsUICS o0JajiaTenem cpa3y TpeX USMepUTeNTbHBIX e/l HHIL.

Ho Taxue Mepbl 0Ka3aiuch HeyA0GHBIMU JUisi U3MepeHns 00JbIIMX BEJIWUWH: Bbi-
COTHI ¥ JUIHBI cTed. Toraa, npofosnKast Tpaauliuio, BOCIONb30BaIUCh BETMUMHOK CBO-
€ro pocTa, BMecTe C pyKo, MOAHATON KBEPXY, U PACCTOSIHUEM MEXAY KOHLAM¥ PYK,
Pas3iBUHYTHIX B CTOpOHBL. IlepBast mepa rosyuuia HasBaHue Kocoli, a Bropast MaXoBoi
caykenn. Kocas ca)iKeHb CUMTANach PABHOM PacCTOSIHUIO HAMCKOCH OT IATKH JIEBOH HOIM
A0 KOHLA BRITSIHYTBIX NaJblleB npaBod pyku. Bocnosb3oBaThCsi POCTOM — UesioBeKa
B KauecTBe efuHMLbI ObLIO BIIOJIHE €CTeCTBEHHO P U3MEpPEHUH YPOBHS TOTOJIKA U BbI-
COTBI ABEPH TOTOMY, UTO Cama M3MepsieMasi BeJIMUMHA A0J/DKHA Oblja COOTBETCTBOBATL
- KaK pa3 MMeHHO 4esioBeuecKoMmy pocty. Ca)keHb MaxoBasi paBHsilach pasMaxy pyKu:
PacCTosIHUI0 MeXY KOHUAMKM BHITAHYTHIX nasbleB. [lepBoHauanbHo OHA CIY>XMJIA €U~
HULel 1151 W3MepeHust IIMPHHBL IBEpEi B capasiX 1 BOPOT BO BCEBO3MOYKHBIX U3TOPOASIX.

HauGornee yno6HLIM Opy/ANEM U3MEPEHHsI TaHA COOpYIKeHHi Oblia CTynHsi (BOC-
NoMuHaHue 06 ee NPUMEHEHWH COXPAHWIIOCH JI0 HACTOSIEro BpeMeHu B Bue (¢yTa).

Ho HenocpeactBeHHO JIOKTAMU M CTYNHSIMM HOT M3MEPSIThb OueHb (oJibluMe BeJik~
UMHBI, HATIPUMEP CTEHBI CTPOeHni, ObUTO He TOJIbKO Hey00H0, HO U HeBO3MOKHO. Torxa
BOCIOJIb30BAJIMCh BepeBKoi. Ha erunerckux pHCYHKaX, OCTABHIMXCS OT TOW MOPEI,
M300pa)KeHbl PEMECIIEHHUKH, OTMepUBAIOLHE MAXOBYI0 Ca)KeHb NPU TIOMOIIM KyCKa
BepeBKu (puc. 2).

! Mapke, Kanuram, 1. I, crp. 120;
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dyToBbIE JIUHEHKH
M3TOTOBIISIUCH € 60J1b-
IO  TIIATELHOCTLIO,
0epe)XHO COXpaHSIUCh
U TepeaBasich 4acTo
0T 0TLiA K CbIHY. BHaua-
JIe X H3TOTOBJISAIN Te,
'KOMY UMM NPUXO/III0CH
110J1b30BaTHCS, A B 1aJTb-
HeieM, C pa3sBUTHEM
pemecna, S5TUM JejioM
cTaji 3aHUMaThCs
crienpabHble MacTepa.

Ha 6a3e npumene- ;

HUS B CTPOUTENTLHOM Puc. 6, PeKOHCTPYKLUs1 BABUIOHCKOM mupampibl (LMKKypar)
Jene 9TUX Mep CJI0XKU-
JIaCh MBIC/Ib O BOCIPOM3BENEHMH B 3JaHMSIX NMPONOpPLMH yenoBeyecKkoro Tena. «Mrax,—
nuier ButpyBuit, — Korjaa npupofa TaKuM ITyTeM YCTPOWJIa TeJo UesoBevYecKoe, uTo
KK/BIA OHOTO UJIEH MMEeT ¢ HesbiM HEKOTOPYI COpa3MepHOCTb, TO He (€3 MPUUMHEL
ApeBHKE X0TeJn, uTo0bl BO BCeX WX TPOM3BEIEHNMSIX TAKOBOE OTHOIIEHWE uacTel K 1e-
JIOMY BO BCeli TOUHOCTH HalOmopgaemo ObuUlO...; pas/esieHye pasMepoB BO BCeX 3/IaHUAX
B3SITO Tal)Ke C vacTeil Tesja 4Yen0BEUeCKOro, Kak, Hampumep, AloiM, nanbma, ¢y,
JIOKOTb, U pa3fiesieHus ObUIM NPOU3BE/IEHBl K COBEPLIEHHOMY YHCIY, «TeIHMOH» TpeKaMu
Ha3bIBAEMOMY .

B TecHoli ¢BSI3U ¢ pa3BUTHEM M3MepeHui cTouT udobpeTeHue 0TBeca U YrobHUKA.

Mbl yrassiBaau yye, uto npobiema ycroiunBocTy Obiia paspelleHa npuMeHeHrem
NPU3MATHUECKUX MOCTENUCTBIX 6J10K0B. OiHAKO MPU 3TOM BCTaJ BOMPOC 0 COOTHOIUEHUN
LEHTpa TSHKECTH U IUIOLIAAN ONOPHI y)Ke B LienoM coopyreHun. Ilpy KiajKe BhICOKHX
KaMeHHBIX, a TeM (oJiee KUPMUUHBIX CTEH CTPOMTENIU Ha MpakTuke yGe)panich B He-
00X0AMMOCTH BO3BOIUTL CTEHY COBEpPIIEHHO 0TBeCHO. MHaue oHa cO BpemeHeM AaBasia
TPEIMHBL W Jlayke CoBepUIEHHO pasBajuBajiach.

Kakoe rpomajnoe 3xaueyie umena npolsiema ycToHUMBOCTH MPU COOPYIKEHUHM
BBICOKUX CTEH, MOKa3biBaeT, Hamnpumep, Jierenaa o Baunonckodt Oamme (puc. 6),
T, €. PABUITOHCKUX Oy pIMALAEX, H (U NIYX HazraHue «IUKKYP:T>. Ecay nouckatb
(3EMHOE SIIPO TPUUYUIMBBIX PEJMIHO3HLIX NpEACTaBNAEHMH» 1, HalleMIIUX OTpaXKeHHe
B 9T0M Jierenjie, To B Heli Jierko oORApY)KMBAIOTCS1 CJiefibl YAMBJIEHNS] KOYEBHUKOB Ie-
Pl ropoJACKUMY NOCTPOMKAMU OCEUIBIX 3EMJIENIENILLEB, WCTIOJNBL30BAHUA B CTPOUTEIIb=
HOM Jle/le MHO3eMHBIX MacTepoB (CMelleHHe SI3bIKOB) M HEYMEHHS PEWuTb npobyemy
ycroliunBocTi. IT0 moCieHee 006CTOSTENBCTBO 3aCTABUJIO [0JIb30BATBCS PSIAOM MpH-
crocobiennii, faBaBUIMX BOSMOXKHOCTb TOUHO OTIPEAENISATH BEPTUKAJbHYIO ¥ IOPU30H-
TaNbHYI0 MJI0CKOCTh. TaKUMK NprcnocobeHusIMK SIBUJIMCh 0TBEC 1 YTOIbHUK,

B uaoGperennn oboux 9tux npucnocobieHuii Gonbluylo poJib Chir'pajia BEPeBKa,
KOTOPOIi 1M0JIb30BANNCh ¥ KAK CPEACTBOM NOJHMMAHHUS TSDKECTEN, U KaK opyaneM u3-
Mepenus mpocrpaHcTBa. IloabeM Ha CTeHy Ipy NOMOLM BEPEBKH CTPOMTE/ILHBIX MaTe-
puasoB (puc. 7) Cosfan W mo-

HSITHE OTBECHOM JIMHUK W CaMbId
npulop ayisi ee onpefesieHusl,
OBIBIIMA TIPOCTBIM BOCHPOM3BE-
JeHUEM I'PY30I0/beMHON BepeB-
xu. [lpumeHeHue oTBeca, KoTo-
phiit AaBas NPsSIMON yroa K ro
PUBOHTY, HATOJIKHYJIO U Ha UJLEl0
yrombhuka. Crpemyienue Bo-
CIOJIb30BATHLCS UJIs1 OCT POEHUS

- Puc. 7. Pumckue npucnocofnenus Anst NOJHUMIHMUSA
1 «Kanutam, T. 1, ctp, 281, MaTepHasion

-
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IPSIMOTO yrja ToW e
CaMo# BepeBKOif, KOTO=
poii M3MepsAnu JUIUHY,
IIMPUHY U BBICOTY CTPO-
WUTEJbHBIX KaMHeH,
OKOHHble ¥ JiBepHbIE
NPOEMBl U OTpe/Iessin

5 % * . OTBECHOE pacroJioye-
’ ® % HUE CTeH, HATOJIKHYJIO
Puc. 8. «Erunerckuit» TPeyroabHuK Ha OTKphITHE TaK Ha-

3BIBAEMOT'O «ETrUIIETCKO-
ro TpeyrojbHUKa» co cropoHamu 3, 4, 5 (puc. 8). Ero mana ABajuaTepuuHasi cu-
cTeMa CuucieHusi, oOycCJIOBJeHHAasl, KaK M JecsiTepuuHasi, majibLeBbIM CUeTOM, KOrja
00IbIIMM MaJIbIIEM CUMTAIH (palaHTy YeThipex ApYTHUX MajbLeB Ha TOM e pyKe.

IlpakTuKa I0CTPOEHUS TPEYTOoJIbHUKA € MOMOIIBI0 pasjiesieHHo Ha JBajflaTh
yaCTed BepeBKU 00Hapy)KuIa, YTO U3 TaKUX TPEyT0JbHIUKOB IPSIMOYT0JIbHBIM SIBJISIETCS
TOJIBKO OJIMH — co cTopoHamu 3, 4, 5. Koraa >xe 6bl1a Halifiena maTemaruueckasi Qop-
MyJia NpsIMOTo YrJjia, €ro Crajad BOCIPOU3BOAUTL B JepPeBe B Bu/e BCErja roToBoro K
yroTpefIeHuI0 HU3MEepPUTEIbHOr0 UHCTPYMEHTa, Yero He Morja o0ecrneudTb BepeBKa,
KOTOpYI0 TpeGoBaJoCh pacTArMBaTh NPH Ka)IOM H3MEPEHUH. ;

.Kax onenuBano aHtuuyHoe oOIIECTBO poJsib U300peTeHMsT OTBECA U YrOJIbHUKA,
BUIHO U3 MU(OB 0 CKA30uHOW MexaHuKe M cTpoutene [enane. B obpase Herana
BOTUTOIIEHBI YCIIEXH CTPOUTENIBHON TEXHUKM SMOXU Nepexoja OT BapBapcTBa K LMBUJIK-
3auud. EMy npunuceiBaercsi u3o0peTeHue UyTh JiM He BCEX MHCTPYMEHTOB CTPOUTEJIS
(puc. 9) U B NepByI0 TOJIOBY YroJIbHUKA C OTBECOM.

O pomu oTBeca M YroJIbHUKA OYEHb KPACHOPEUMBO TOBOPUT PHUMCKHIf IMOIT
dunoco( Jlykpewyii:

«TaK, npu nocrpoiiKe JOMOB: ecyii NepPBble JMHUMA KPUBHI, €CIIM YroJLHUK He IPsiM
U OT NMPABUJIbHLIX YEPT OTCTYNAET, U YKJIOHSETCS YpOBEHb B HEKHMX 4acCTsAX XOTb He-
MHOI'0, TO Heu30eXHO OKa)KeTcs 3JaHue Bce KpuBo M Koco. KpuBo, HecknagHo, u30-
rHyTo OyJeT HecTpoiiHoe 3jaHue, OYATO TOTOBACH YNACTb, U JEHCTBUTEILHO MAafaer
4acTo. Jluuwb or TOro, YTO HEMpaBUALHLL MepBble ObLTM Hauaia» .

\

7.*Pa3Butne mareMaTHKH

JHrenbe MOAUEPKUBAET, YTO Mexa-
HHUKA 9TOro nepuojia «Hy»<K/Iaercs B Mo-
MOIIM MaTeMaTUKH W II09TOMY crnocoG-
CTBYET €e pPasBUTHIO» 2.

CrpoutesnbHas TeXHUKA fajia Aalib-
HEAMMA TOJYOK y)Ke CHJIbHO pasBUTON
MaTeMaTHie.

N3o6peredue nmpuaMaTuuecKoil Ka-
MEHHOU KJIa/ikK ¢ MPaBUJIbHOM NepeBsi3-
KOit INBOB 1 apXUTPABHOIO MepeKphITUsl
IIPUBEJIO K TOMY, YTO B KOHCTPYKLUU
NPUMEHSUTUCH TONIbKO BepTUKAJIbHBIE CH~
JIbl, HUKOT/a He nepexo/siine B 60K0BOH
pacrop. 910 TpUAaBaiio aHTHYHBIM Ka-
MEHHBIM [ COOPY)KEHHAM  TPOMAfHYIO

LJlykpeuwuii, 'O npupone Beuei,
u3gn. CobaumrHnKoBeix, 1913,

2 9Jurennbe, JuanexkTdka NPUPOMLI,
Puc. 9. Opyausa PUMCKOr0 KameHUIHKa erp. 39.
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IPOYHOCTH, TO3BOJIMELTYI0 UM I1POCTOSITh THICSIUM JIET.

Cmertienne Kamueil B KJIaIKe MOTJIO SIBUTBLCSI PE3yJib- = Q
TATOM MJIM HEJOCTATOYHOM TMPOUHOCTH MaTepuKa,

WA CJIEJCTBUEM 3€MJIETPSICEHUH, upe3BblYaiiHO ya- _ A% -

cteix u B Erunte, u B I'petnn, u B Pume. Cpencrso
00pbOBI € 9Toil OMACHOCTHIO OBbIIO HAWAEHO B BHJE
cBsI3ell oT/AenbHBIX OJIOKOB cKo0aMu ¥ MUPOHAMU
(puc. 10). Erunerckue cTpouTesn NPUMEHSAIN Aepe- Ai
BSIHHBIE CKOOBI B (JOpMe JIaCTOUKMHOTO XBOCTA, MU- : T
KeHCKME APXHTEKTOPA 3aMeHw Hempounoe aepeso - 1¢: 10 Ccff;sﬁ";m""e £a0K0E
Gosiee TpPOuHOW OpoH30M, HAKOHEL, TrpevecKue

30fuMe 3ameHuwsiu OpoH3y >KenesoM. [lnist yKperiennsi cKgb B KaMHe NPUMEHSANH
3aMUBKY CBUMHLOM. OfiHaKo 9TH Mephl ObUM NAJJIMAaTHBOM, TAaK KaK ONACHOCTb Kope-
HUJIaCh BO BHYTpEHHEH KOHCTPYKLMY 3[aHUSI, UMEHHO B KOMIO3UIMN €ro KOJIOHHA/BI.
SIBnisisick  3HAUMTEJbHBIM MACCHBOM, aHTA0NMEMEHT W (POHTOH CHJIbHO MOAHUMAIN
IeHTp TSDKECTH NOPTUKA, BCJIEACTBIE Uero 3JaHWe YTPAauuBajo CBOI0 YCTONUHUBOCTH I .
TIpH 3eMJIETPSICEHHH KOJIOHHA/BI ONIPOKM/ABIBAIICE HapyKy. Eme Xyske geno 00CTosi10
¢ mocTpoiikamu u3 CHIPLOBOrO WM TPUMUTUBHOTO MJI0X0 O000XOKEHHOTO KHUpMMUa.
Bo3BoANMBIE M3 TAKOr0 KUpIMYa ITIOCTPONKM, He MojiBeprasich GOKOBOMY pacriopy,
HEPeKO Pa3BaMBajUCh 10/ BIMsIHIEM COOCTBEHHOTO Beca, B 0COOEHHOCTH B TeEX CIIy-
yagx, Korja nocTpoiikam crapajuch NpuiaTh MMTAHTCKKE pasMephl ¥ NPUBMaTHUECKY10:
(hopmy (puc. 6).

Jlerenpa o BaBuioHCKoii OamiHe oTpa)kaer KatacTpodsl aToro pojpa. B mouckax
Croco60B MPEOoOeHNsT PaspylIUTeNbHOr0 AEHCTBUS COOCTBEHHOIO Beca CTpOMTeN,
OMIUPUUECKH, MOYKET ObITh, BOCIIPOM3BOAS POPMY OCTABIIUXCSI pyWH, MPUILI K NPO-
(U0 paBHOrO conpoTusieHus. K Hemy npubmpKalorcst erunerckue mapamus! (puc. 11),
MMEIOLHe BIIOJIHE OTpeleNIeH bl yrosi HAKJIOHA CTeH — B GosblmHcTBe 40 Min 50°.

06a 9TH SBJIEHUS TIOCTABMJIM C HeoOLIKHOBEHHOW OCTPOTON mpofsiemy CTaTHKH
BCEr0 COOPYIKeHKsI B LIEJIOM ¥ 3aCTaBMJIM MCKATb CIIoco00B NpPeABAPUTENILHOIO pacuera
TPONOPLMIE MY IIMPUHON ¥ BBICOTOH MOCTPOMKH.

UucTo aMnppuuecKy Halaerbiii u rpy6o NpaKTUUeCKH IPUMEeHsIBIIUIICS npopuiib
PABHOTO COMpOTMBIIEHNSI 00paTHyl BHUAMAHHE CTPOMTeNEH Ha TPeyTobHUK, KOTOPHIii
| CTaJii KJacTh B 0CHOBY Tpoduus coopy)kerus (puc. 12). B Erunre st nocrpoenust
9TOro TPEYroJbHUKA no;xbigaanmb ABYMS «ETUTETCKUMUY TPeyroJibHUKaMu €O CTOpOo-

Hamu 3, 4, 5. VIX npuMeHsIIN B pa3nuuHbIX KOMOUHALMAX : UX CKJIAJABIBANH TO O0JIbIIMMII,
T0 MEHbIIMMU KaTeTaMd, WM JKe NPUMEeHSAIM pa3HoolpasHbie COYETaHUsi CTOPOH
9TUX TPEyrobHUKOB. Ha Toi )¢ 0CHOBE CTPOMII 1 npou CBOJIOB, OMUCHIBAS UX U3
TpeX IEHTPOB: U3 YIJIOB, MPUISKAUWMX OCHOBAHUAM, pajuycamu, papHBIMU JUniHE
STOTO TOCJIEHEro, M 13 BepPIIUHbI 00JIBIION0 TPEyroJibHUKa, pajinyCoM, paBHbIM pa3Ho-
CTU MEKLY OCHOBAHMEM H CTOPOHOH GoJIblLIEro TpeyrosibHUKa. e

Ho uckanus HauOosiee 9(GeKTHBIX pelieHuii HaTOJIKHY N Ha ApyTHe NPONopHun —
910 OBbUIM PAaBHOCTOPOHHUII TPEYTONbHUK M TCapMOHWUECKasl TPOHOPLs, MSBECTHAA
TAK)Ke MOJL HA3BAHUEM «30J10TOr0 ceuenusy (puc. 13). O6a oHM OB OTKPHITHL K U3Y-
yeHBl B CBA3K € aHaIu-

30M T'€OMETPHU OKPYK- \
HOCTH, KoTopas mpH- f
BJIEKJTA BHUMAHKE MaTe- ¥,

MaTHKOB B CBsi3u C pa-
0oTo¥ HaJ npobieMaMu
acTpoHoMuu. [Henenune pr
OKPY)XHOCTH NyTeM |
BIMCHIBAHUS B Hee
NPaBUJIbHBIX ~ MHOI0=
yroJIbHUKOB TPHBEJIO K
U3YueHUl0  PaBHOCTO-
pOHHEro TpeyrosibHuKa Puc. 11. Erunerckue nupamuisl

R,
s

TR R L0772
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1 3BE3AUaTOro MATHYTOIbHU~
Ka — MeHTarpammel. PaBHo-
CTOPOHHUH TPeyroabHUK ObUT
~ NPOAYKTOM paGoThl Haj mnpa-
BUJIbHBIM ILECT ' YT'OJIbHUKOM,

N KOTOpbIV NMpUBJIEKa] BHUMA-

1 N HHUE MaTeMaTHKOB TEM, YTO

) = X €ro CTopoHa paBHsiIach pa-
Six N AUYCY ONMUCAHHOW OKPYIKHO-

i ] 12 , >l CTH, a caM OH OblI T'eoMeT=

/

N\
e s gt i sl XY
/

5

i

PUYECKO¥M OCHOBOI mIeCTHE-

CATEPUYHON CHCTEMBI HCYH-

cJieHus1, paspadoTaHHoM Xa-
: AeHCKUMM acTPOHOMaMH U J10

7% 72 7 777777, CUX  1op yner(aBHIeﬁCﬂ B

Puc. 12. Ipoduns pacana €runeTcKoro Xpama ?:E?Xp:ggggggnggggy)igg_

YTOJIBHUK [0JTy4aicsl B pe=

3yJIbTaTe COEJUHEHUS] Yepe3 OJMH YIJIOB TPABUJILHOIO LIECTUYToJibHUKA. Tem

K€ TyTeM M3 NpPaBWJIBHOTO BBIYKJIOrO TNATHYTOJbHUKA MoJIyyasjiach IeHTarpaMma.

IsituyrojibHUK, o0pa3yeMblii CTOPOHAMK BBIYKJION0 MATHYTOJbHUKA M IE€HTarpam-

MbI, aBaJl KaK pas «30Ji0Toe ceyeHue»r. To >Ke camoe JlaBajJ TpPEyroJIbHUK, BBICOTA

KOTOpPOro omnpejie/isisiach JeJeHHeM O0CHOBaHMSI B TapMOHMYECKOM OTHOLIEHMM WJIM, KaK
MHaye rOBOPUJIM, B KpailHEM M CPEJHEM OTHOIIEHHH.

He Mmenbiee 3HaueHHe MMM NPONOPLMY OTAENbHBIX YaCTeil COOPYIKEHU:-COOT=
HOIIeHUSAYTUHBL ¥ BBICOTHL APXUTPABa, BEICOTH ¥ TOJI{MHBL KOJIOHHBI, JJIMHbBI KOJIOHHE!
M BBICOTHI aHTalJieMeHTa, BBICOTHI 0a3bl M KanuTenau. 3a OCHOBY BCEX 9TUX PACUYETOB
ObLTM B3STHL OMpe/iesieHHble MOAYJU, 00yC/0BJIEHHbIE KOHCTPYKTUBHBIMU 3J1EMEHTAMU
coopy)KeHusi. B ofiHUX cnyuasix 9To Oblia JUIMHA KHUPNMYa MM KameHHoro 0Osioka,
‘B APyTUX — pafiyc KoJoHHBL. M BceM CoOTHOIIEHMsIM ObIJIO JaHO YMCIIOBOE BHIpa)KEHUE
B BU/Ie NIPOMOPLMIA.

[Tpobnema nponopuumii uMena He TOJLKO KOHCTPYKTUBHOE 3HaUYeHne, XapaKTepHoe
IJIs TpeTbel cTajuu BapBapcTBa TpeBpallleHne apXUTeKTYPhl B UCKYCCTBO U pasjielie-
HHE Y)KE B 910Xy UMBUIM3ALMK 00IIECTBA HAa KNACChl, IPEBPATUII0 APXUTEKTYPY B KO-
JIOCCAJIbHOM CHJIBL OpYAUe UACOJIOTMYECKOro BO3JEHCTBUS, a FOCHOACTBYIOMME KIIACChHI
110JIh30BAJIUCh UM KAaK opy/ireM yrHeTeHust. CTpeMieHHe JKPewLoB 1 apeii okasarTh BO3-
~ MO)CHO Gostbliiee Bo3[eicTBUE HA TICHXUKY HACETEHUSI apXUTEKTYPOil XpamoB U JBOP-
LOB TOJIKHYJIO apXMTEKTOPOB HA MOMCKM Haubosiee KPACHBLIX HMPOMOPLUUIA ¥ NPUBEIO
K BOCHIPOM3BE/IEHHIO HEKOTOPBIX NPONOPLMI UesJ0BEUeCKoro Teaa !, B yaCcTHOCTA COOT-
HOILEHUS POCTA U JUIMHEI TOJIOBBl, POCTA U CTYTHHU. ‘ :

ApXuTeKTYpHbIE PacyeThbl sIBUIMCH CTUMYJIOM M MCXO/IHOM TOUKON K0JI0CCATbHOrO
PasBUTUSI MaTEMATHYeCKoro y4eHusi o nponopuusax. Bo BpeMs CBoUX myTeliecTBHiA
ITuarop mosHakomusicsi Ha BoCTOKe C eruneTrcKuM TPEyroJbHUKOM, KOTOPHIA 110JIb-
80BaJ/ICsl WHPOKKUM NPUMEHEHNEM Y apXUTEKTOPOB M 3EMJIEMEpPOB, TaK KaK JAaBajl UM
BO3MOYCHOCTb IIPU TIOMOIY BepeBKU C Y3JaMU CTPOUTH MpsiMOi yrosi, ObIBIIMA OCHOB-
HOM (hopMoii YroB  3JaHNI ¥ 3eMesIbHLIX yuacTKoB. Hccrenyst cooTHoOIEHHE CTOPOH
BCEBO3MOYKHBIX TPSIMOYTOJIbHBIX TpeyroiibHuKoB, Iludarop ycraHOBHI CBOW 3HaMe-
HuTyI0 Teopemy. OH )xe paspaboran u yueHue O Nponopuusix, Tak HeoOxopumoe
JUIsl apxuTeTyphl. TexHMKa CTPOMTENbHOIO JieJla Hauljia OTpaieHue B paborax nu-
(aropefies eme u B JPyrom OTHOLIEHWH. YTBEpPHIEHHE, UTO YaCTh TNJIOCKOCTH, pace
MOJIOYKEHHAs1 BOKPYT TOUKM, MO)KeT ObITh COBEPUIEHHO 3aroJIHeHA WIECThbI0 PABHO-
CTOPOHHUMHU TPEYTONbHUKAMHU, YETHIPbMSl KBaJpaTaMd WJIM TpeMs NpaBUIbHBIMU
LIECTHYTOJIbHUKAMK, U TEOPHst, UTOo MPOCTPAHCTBO BOKPYI TOUKM 3arnoJIHSAETCS npa-
BUJIbHBIMK  TEJIAMH — TETPAdAPOM, OKTadfpoM, KyOOM M HKOCadAPOM, — NpeAcTa-

P
o

2 Burpysui&, ku. III, crp. 6.

/
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BN COO0M TPOAYKT MaTeMaTHuecKoi oOpaGoTKM NaHHBIX
TOrjauHed TeXHUKU CTPOUTENbH IO Jena, B 0COOEHHOCTH
GoraTelif MarTepuas B 9TOM OTHOIIEHUM JAaBajia MOJUTOHAMb-
HAs KJajaKa.

Bckope BBISICHUIIOCH, UTO C PAaBHOGEAPEHHBIM TPEyroJib-
HUKOM, KaTeThl KOTOPOr0 paBHbI eAuWHULIE, HEe Bce 00CTOSIO0
Gnaromosyuno. CyMMa KBajfipaToB, MOCTPOEHHBIX HA €ro Ka-
TeTaX, paBHANACb, KAK U B JPYruX TPeyrojbHUKAX, KBaj-
paty, NoCTpOEHHOMY Ha rumnoreHyse. Ho cymma coorser-
CTBOBABIIMX KaTeTaM KBaJpaTHLIX uucen 1 u 1 okaselBajach
ulCIIOM He KBajipaTHbiM. OHa paBHsiack 2. [pyrumu cio-  Puc. 13. 3sesnuariiit
BaMu, 3TO YKCJI0, KaK BBIPA3UIMCh Mudaropeius!, He uMeso L Shiotion
CTOPOHBl ¥ HE MOIJIO BHIPA3UTh MPsMO JMHMM B Takoi npocroit durype, Kax
paBHOGeAPEHHEI NPAMOYTONbHBIA TPeyroNnbHUK.

Taxkum 00pasoM y mudaropeilies CI0XHUI0CH NOHSATHE 0 HECOM3MEPUMBIX Uppa-
LHUOHAJIbHBIX BEJIMUMHAX, OTHOLIEHHE KOTOPHIX OBUIO HEBOSMOYKHO BHIPA3UTh HUKAKUM
KOHEUHBIM UMCJIOM — HY LeJIbIM, HU IPOOHBIM. A MeKLY TeM ApeBHerpevecKasi MaTema-
TUKA HUKAKHUX JPYTUX uuMcesl KpoMe KOHEUHBIX He 3Hana. st Hee uucio ObLno KoHeu-
HOW COBOKYMHOCTBIO €IMHUIL UM PAaBHBIX yacTell eAuHULBLl, IT0 00yCI0BIMBANIOCH 00-
UM IYXOM M/IC0JIOTMU KOHCePBAaTH3HOr0 paboBnajensuecKoro obuecrsa. OHa Oblia
fIPOHUKHYTA MEXaHMYECKHM M CTAaTHYECKHM TIOHMMAHMEM OKpy’Kalomero. AHTUYHOE
CO3HAHUE PACCMATPUBAJIO BCE BEIU \M30JUPOBAHHO APYT OT JApyra W B COCTOSIHMM —
ofiHy 0e3 Apyroit, oiHy mocie Apyrou.

Ere GoJibliyio octpory npolsiemMa Hecou3mMepumocTy npuoOpena B cBsisu ¢ paboToli
Ha/l 3ajaueil onpefesneHusa IUIOMALM Kpyra, BO3HUKIIEH TOA BIUSIHHEM BbIBEIEHMUS
HAJICTPOEK, KPYrJbiX B iane. B Erunre Takyio popmy umenu, Hanpymep, XKUTHUIBL

PaGora Haj aroii 3ajaueii npusena AHTi(oHa, MaTeMaTKa V cToserus o Havajia
COBPEMEHHOI'0 JIETOMCUMCIIEHHST, K OTKPBITHIO METO/1a HCToLleHusl. Bricas B OKpY>KHOCTB
KBa/ipaT, OH MOCTPOWJI Ha ero CTOpoHAX PaBHOOENPEHHBI TPEyroJbHUK M MPOR0JDKAT
TaK /1o TeX Mop, NoKa He noay4ymi (puc. 14) MHOroyroJibHuKa, CTOPOHbLI KOTOPOI'0 TIOUTH
CoBMajfiam ¢ oKpy>kHocThi0. Takum o0pasom Kpyr Kak Obl ucromasncst. OpHako He-
TI0JIHOE MCTOIEHe KpyTa 3aCTaBWiIo ero coBpemennuxa bpusona I eparueiickoro npu-
MeHNTL KpOME BIMCAHHOTO MHOTOYTOJIbHMKA €lIe M ONHCAHHbIA W MPUHATH IMJIOMAAB
Kpyra 3a cpejHee apy(mernuecKoe MLy 9TUMU ABYMS ILJIOIIANSMU.

ITpobyieMa KBaaApaTyphl Kpyra BhisBasa Gosbliie criopsl Guiiocodckoro xapaxrepa,
HAJIO)KUBILME TlevaTh Ha BCE PasBUTHE MaTeMaTHKH BIUIOTh o [Ilexapra.

Ilporus MmerofoB AHtu(oHa M BpusoHa mMaTeMaTMKu BO3pa)Kaiu yKasaHveM Ha
TO, UTO MJest COBMAleHHsI MHOrOYTOJIbHUKA C KPYroM MPOTHBOPEUUT NpPeACTaBIICHUIO,
YTO BEJMUMHBL IETUMBI o GeckoHeyHocTH. C MaTeMaTHKaMM B 9TOM BOTIPOCE PACKOAH-
ek utocodsl. OauH M3 pyKoBoauTeseil areicKoli mKonbl 3eHoH A0Ka3bIBAJ, UTO

npsiMasi JIMHUST ¥ KpUBasi B KOHLE KOHLIOB NPUBOASTCS K OJHUM M TEM JKe HEJe/TMMBIM
aneMenTam. B JoKasaTesbCTBO CBoei ujen 3eHOH CChUIAJICS HA TO, YTO B IPOTUBHOM
ciyuae OBICTPOHOTHIA repoii roMepoBCKUX TNpou3BefeHnit AXuil He Mor Obl JorHarh
yepenaxu, TaK KaK, Ha KaKoe Obl paccTosiHie OH HU MPO/BH-
HyJiCs1, U€pernaxa Bce paBHO 3a 9TO BPEMSI TOX<e NMPOABUHYIACH
Obl Brepe/l. OH yKa3bIBaJl ellle U Ha TO, UTO €CJI NPaBbl ero npo-
TUBHUKH, TO U IETAIOWAsl CTPena HaXOAUTCS MOCTOSIHHO B 0=
K0€e, MOTOMY 4YTO B Ka)KAbll MOMEHT OHAa HAaXOMUTCSl TOJILKO
B8 O/JHOM MecTey,

3jieCh aHTMYHBIE MATEMATUKU TOJIONUIM K OJHOMY U3 Ba)K=
Heliuux BONpocoB (unocopuu — Bonpocy 0 OECKOHEUHOCTH.

[IpoGeMbl OecKoHeuHoro Kacajics M BeJMKuit usocod
JIPEBHOCTH, aBTOp aToMuctuku, emoxput. Ecim KoHyC ¢pas-
pesath MJIOCKOCTSIMU, — FOBOPHUT, N0 yTBepiIeHnio [Tnyrapxa, o . 14, AutoHopo
JleMoKpUT, — NapasuiebHbIMK OCHOBAHHUIO, TO UTO CJIEAYET AV~ pemenue 3ajaun Kpae
Marh O IUIOWA/SIX OTPE3KOB: OyayT Jid OHU PaBHBI MJIU ApaTypel Kpyra
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HepaBHbIP ECJn OHM HEpaBHBI, TO OHU A€J1Al0T KOHYC HEerJIaAKUM, MMEIOIUM MHOYKECTBO:
BBICTYIIOB M yriy0sienuil HamofgoOue jiecTHuubl. Eciu )Ke JONYCTUTb, UTO OTPE3KH
PaBHbI, TO OKa)KETCsl, UTO KOHYC MMEET CBOMCTBO LMJIMHApA, COCTOSI U3 PABHBLIX, a HE
HEpPaBHBIX KPYToB, uTo Kpaline Heserno»'. Camast 9Ta ujies1, BIOC/I€/ICTBUM T10JI0YKEHHASE
matematukamp XVII B. B oCHOBY aHanu3a 0ECKOHeUHO MaJjblX, Obl1a MOACKA3aHa
CTPOUTENILHON TEXHUKOH — JIECTHUYHOM KIaAKod M Kiaakoit HamyckoM. Hexapom.
JleMoKpuT Obl1 aBTOPOM Teopuu CBoja. OueHb BO3MOXKHO, YTO KJafKa B U3BECTHOM
Mepe MojiCKa3ana emy U ero GuyiococKyio KoHIIEMLIO.

«BeCKOHEUHOCTb, — IHMIIET JHIe/IbC, — 3T0 NPOTUBOPEUHE, M OHA TOJHA NPO-
TuBopeunii. IlportuBopeune 3akmioyaercss y)Ke B TOM, UTO OGECKOHEUHOCTb J0JDKHA
COCTOSITh MCKIIIOUHTEIbHO W3 KOHEYHHIX BEJMUMH, a Belb Ha [iefle OHO TaK W
eCTb %». Y)Ke pocToe MeXaHUYecKoe JABMYKEHHE B MPOCTPAHCTBE MOYKET TPOMCXOAUTD-
Jlib TaK, YTO TeJI0 B OAMH M TOT )K€ MOMEHT NpeOhIBA€T B OJHOM MECTE U B TO yKe-
BpeMs1 B Jipyroms 3. ;

«Maremaruia, roBopsi o 6eCKOHeYHo G0JIbIIOM 1 GECKOHEUHO MaJIoM, BBOAUT KOJIH-
UeCTBEHHOE pasyiiune, NpuHUMaloIlee ja)ke Bu/i HEYCTPAHUMOM KauecTBeHHO! NPOTHBO-
noJI0KHOCTU . KoJinuecTBa, KOTOphle TaK KOJIOCCATbHO OTJIUYHBL APYT OT ApyTa, uTo Me-
YKLy HUMU TIpeKpaliaercsi BCsKOe palioHasbHOe OTHOIIeHKe, BCSIKOE CpaBHEHUe, CTa-
HOBATCS KOJMYECTBAMU HecousMmepuMbivu. OOBIYHASI HECOMSMEPUMOCTb Kpyra M Npsi-
MOii JINHUHU SIBJISIETCS INaJIEKTHUECKHM KAaYeCTBEHHBIM Pa3/iMuueM, HO 3/eCh MMEHHO
KOJIMYECTBEHHOE PA3jinune OAHOPOJAHBIX BEJMUYUH BO3BbIIIAET KAUECTBEHHOE Pasjiune
JI0 Hecou3MepuMocTu» 4, :

st Toro uyrobbl NOHATH 9TO0, HajAo ObLI0 OHITH AuanexTHoM. Ho 9Toro He:
MO/l TOHATb rpevecKue MaTeMaTuku. Bmecto Toro, 4ro0bl aHaIU3MPOBATH 9TH
NpPOTUBOPEYNsl, OHM M3THAJIM M3 CBOEHd HAayKu MPOTUBOPEUUBOE MOHSATHE 0 0ecKo-
HEYHO MasioM u O0ecKoHeuHo GoJILIIOM W BBEIU CTPOroe JIOTHUECKOe J0Ka3aTesb-
CTBO Ja)Ke COBEPUIEHHO OYEBUJHBIX TEOPEM, BPOJAE TEOPEMBI O TOM, UTO [Ba IIe-
peceKalolecss Kpyra He MOTYT uMeTb oOulero wLeHTpa. Maremaruueckast HayKa
CTana pasBUBATbCS MO IMyTH MaKCHUMaJIbHOU JIOTHUECKOH CTporoctd (opMysupoBoK
M JI0Ka3aTesIbCTB, HO B TO )K€ CaMO€ BpeMdA 110 NyTH MeTaQu3uyuecKou, uaea ucTi-
YEeCKO! MeToR0JI0THH. ;

Jloruueckast o0paborika MaremaTuku Gbiia BbiosHena (uiaocoom V—IV Bp.
A0 Havana coBpeMeHHOro Jieroucuncyenusi Inaronom. On Havasn fgaBaTh THIATENbHbLIE:
C JIOTHUECKOW CTOPOHBI OTpe/eNeHust, BB/ MOCTYIaThl M aKCHOMBI, KOTOphIE, He Tpe-
Gysl JIOKa3aTenbeTB B CUILY CBOGH OUEBMAHOCTH, SIBJISUIMCH JIOTMYECKUMH TIOCBUIKAMIE
AT LOKA3aTe/IhCTBA BCeX TEOpeM M paspelueHus Bcex mnpobiev. O ompepenuit
TeJI0, KaK HeYTo, VMEIOLEe TPU M3MEPeHUsl, TOUKY — KaK «Hauaso MpsMOit JIHHUWY,
€e Ipanuily WIM KaK «Helequmyio juHuio». Jlunmwo Ilnaton onpefienan Kak rpa-
HUIY TOBEPXHOCTH, IJIOCKOCTL — KaK rpaHully Tena. Kopoue roBopsi, oH Hauam
HCCIIeA0BaTh (DOPMBI M OTHOIIEHHSI B MX YMCTOM Bu/e M B MX pPALMOHAJLHON CBSA3M
MeXay coboit.

«Il5151 TOrO YKe, — MULIET IHTeJIbC, — UTOOB! 9TH POPMBI U OTHOLIEHUS] UCCIIEI0BATE
B UHCTOM Bujie, HeOOXOAMMO OT/JENUTh UX OT MX COep)KAHUsl U IO0CieHee KaK 0e3-
pasiuuHoe or6pocuth, TOrjJa Mbl TOJyuaeM TOUKM 0€3 MpOTSHKEeHUs, JUHUK 063
TOJIIMHBI M MMPuHBL Kajyicymmeecs: BhIBeJeHHE OJHUX MaTeMaTHYECKUX BEIHUYMH U3
ApyruX NOKAa3bIBAET HE UX aNpUOPHCTHYECKOE NPOUCKOXKAEHHUEe, a TOJIbKO UX paluo-
HAJIbHYI0 CBSI3b MEMLY co00i» b, : :

Bor ary-10 pabory u npofenan ITnaton. A ero mpofomkaTenu CTay paccMaTpi-
BaThb MaTeMaTH4eCKue MOCTPOEHUs HE3aBUCUMO OT peasibHOr0 MUpaA, OTKy/Ja OHU ObLin
B3AIThl, paccMaTpuBaTh UX KaK «CB0oOO/HbIE CO3JaHNS U U3MBIIUIEHHST pasymar. 3ech
TposIBUIIOCH TO, 0 yeM, KpuTHKys [liopuHra, roBOPUT JHTeJIbC:

i \

! Ko 3 Kopu, Hetopusi asnementapuoii MaTemMatiku, crp. 329,
2 «Auru-Iliopunr, crp. 45
8 Tam e, crp. 109,

¢ Tam xe, crp. 33.
fTam e,

» .
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«Bo BCex 00611aCcTSIX MBIC/IH, 3aUMCTBORAHHBEIE U3 PEAsbHOTO MUpPA, 3aKOHBI Ha
M3BECTHOM CTymenu pasBuUTHs 000CO0/IAIOTCA OT AeHCTBUTENIBHOI0 MUpa U MPOTUBO-
OCTABJISIIOTCST €My KaK HeuTO CaMOCTOSITEbHOe, KaK NPUXOASIME M3BHE 3aKOMBI,
KOTOPLIM MUpP RODKEH MOAUUHATBCSN 1,

Ananusupysi fajiblie CBSI3b YUCTOM MaTeMaTUKU C PEaJbHBIM MUPOM, JHIENbC
yKasbIBaer, uTo «YUCTasi MaTeMaTuKa Obljia BIIOCJIEICTBHM NPUJIOKEHA K MUY, XOTSE
OHa B3sTa MMEHHO U3 3TOro Mupa, M o0Opasyer JiMIIb YacTh €ro COCTaBHHIX (opM,
1 TOJIBKO I109TOMY OHA BooOlle HaXOAUT cefe MpUMEHEHHEey,

I'peueciie MaTeMaTUKU He TOJIbKO UTHOPUPOBAIUA TAKOe MPOUCXOXKAEHHE Mmare-
MaTHK{, HO U OTPULIAJIM HE00XOAUMOCTH ee mpaKTudeckoro npumeHeHus. Iugaropy
NPUNUCHIBAIOT, OYATO OH TFOPAMJICS TeM, UTO «IOCTABUJ apu(MEeTHKY Bbile MOTpPe6-
Hocreil Topramay. ITnaTon nucas: «YTBepAUM 3aKOHOM, UTOOBI YIIPAKHSIUCH B HAYKe
CUMCJIEHUS] He JJIs1 KYTIJIM U TIPO/IaYKu, a BXOAUJIM MBICJIbIO B CO3epLiaHue YHCEJ C 1eJIbI0
o0seruuTh Ayiuie o0paileHne oT Belleil mpexoJsiiinX — K UCTHHE U BEUHOM CYIHOCTH » 2.,
Jist 3eMiieMepusi U BOEHHOI'0 JieJia, 110 €ro cjioBaM, «6bl10 OBl JOCTATOUHO HEDOOJILIIOMH
yacTH apu(MeTHKH ¥ reoMeTpur: uX 00JblIasi ¥ IJIABHASI YacThb WMEET Iebi0 CIIo-
co0CTBOBaTh MO3HAHUIO OyTa)kKeHHOr'o BeuHO cyuleroy. Ilpo IBKmmAa coolmiaior, Kak
B OTBET Ha BOIPOC OJHOTO U3 CBOMX YUeHUKOB «UTO0 st puoOpeTy, u3yuasi 9Tu Belur»
OH 1103BaJ CBoero paba u ckasan emy: «llait emy Tpu 0001a, — OH X0YET, UTOOBL yueHue
IIPUHOCUIIO €My TpPUOLLIbY. 3

Takoii B3ryisij Obl1 pe3ysibTaTOM TOT0, YTO MPOM3BOJACTBO IEPIKAIOCh HA pPabCKOM.
Tpy/e, BCJEJCTBME Uero, Kaik roBOPMT JHIeJIbC, «BCSKas NpPOU3BOAUTENbHAs pafoTa
cuuTasnach pabCKuM TPYAOM, HEA0CTOMHBIM CBOOOAHOIO pPUMJIAHMHA (M TIpexa)y,
¥ TOCMOACTBOBAJIO  (IIpe3UpaHMe TPOM3BOJUTEILHOIO TPYAA CBOGOAHBIMH  JIIO-
AbMUY °.

I'poMajiHyIo posib CTPOMTENbHOE Jes10 ChIrPasio TAaKKY B MOCTAHOBKE W BTOPOiE
BEJMKOW I'eOMeTPHUECKOH 3ajauu JApPEBHOCTH: 3aJaud YABOEHUS Kyoa.

[Tocrpoiika XpamoB, B KOTOPBLIX >KePTBEHHUKH JAeNaJuCh KyOuueckoi GopMmbl u3:
coo0payKeHnit penuruo3Horo Xapaxrepa, NOCTaBWJa Mepell KaMeHIMKAMU TeXHUue-
CKy10 npo0neMy — HaiiTu crioco6 yaBoeHus Ky6a 4. M3 knaiu KyOuuecKux anrapeit um
OBLI0 M3BECTHO B IPYOBIX UePTaX COOTHOLIEHHE MEMKAY pebpaMu AAHHOTO U YABOEHHOI'O
Kyba. OT0' COOTHOLIEHHE OHM MPUMEHSIH JUI CBOMX MPAKTHUYECKUX Haf0OGHOCTEH .
Opnaxo 3a peiieHne 3afaud BCKOpe B3SUIUCh I'eoMeTphl, IT0 GbUI0 00YCIOBICHO TEM,.
4TO OHM ITOMMMO CBOEr'0 CO3HAHUS M YKETaHWsT SIBJISUIACH 10 CYIECTBY TEOPEeTHKAMYU
crpoutenbHoro jena. Koneuno, reomerpsl npuianu 3ajaue OTBJIEYEHHO MaTeMaTHye-
CKYI0 TIOCTAaHOBKY U (QopMynupoBKy. OHaKo ux paGota no cyTu csenach K 06o0uie-
HUIO HAOJIOeHUI peMecIeHHIKOB. B TO BpeMst CUMTaId BOSMOYKHEIM peliaTh IeoMeTpH-
YeCKue 3a/iaui TOJIBKO MyTeM MOCTPOeHMsT U IIPUTOM JIMIb C TIOMOIIBIO HUPKYJIS ¥ JIU-
HEAKH. IT0 00CTOATENLCTBO OblI0 00YC/I0BIEHO TEXHUUECKON POJIbI0 reoMmerpun. OHa
ABJISANACH CPEICTBOM pEIIEHUS BONPOCOB 3eMJIEMEPUsT U apXuTeKTyphl. Peluenue ke
9TUX TeXHUYECKUX 3a/au CBOAMIOCH K IOCTPOEHUI0 UepTe)Keil, 1Mo KOTOPBHIM 3aTEM.
yoKe U BhINONHAIACL pabora. <

[TonsiTve o Tenax BpalleHWsi, UaCTHBIM CJIyuaem KOTOPBIX SIBJISIETCSI KOHYC,
CJIOKIJIOCH He B pe3yJibTaTe JOCY)Kero coseplanus npupoibl. OCHOBY ero coctaBuiia
NPaKTHKA PEMECIIEHHUKOB-TOHYAPOB, KOTOPbIE MOJIb30BATUCh NPH M3TOTOBJIECHUH 110~
Cy/ibl B KauecTBe CTaHKa BpalAlOIIMMCs [epeBsAHHBIM Kpyrom. [lpeacraBienue e

1 «Antu-Iiopunr», crp. 33,

2 Jlopenu, SnemenTs BRCHIEH MaTemaTukd, uan. Cetuna, 1903 r., 7. I, crp. 120.

3 9urenabe, Ilpoucxouaenne cembu, usg. 1894 r., crp. 146. . :

4 Crefibl TAKOr0 MMEHHO TIPOMCXOMKACHMSA TOH Bafaud COXPAHMINCH B W3BECTHOH JereHae

0 TOM, 4YTO ee MOCTABHJI JenbQuiicKuii opaKys B OTBET HA BONPOC, KAKMM 06pa3oM «IporHarthb
yyMy». Ero coBeT — yABOUTH KePTBeHHUK B Xpame ANOJJIOHA, NBITAIUCH BLINOJHUTE KaK Y-
BoeHnemM pebpa Kyba, TaK M yaBoenuem BbICOTHI Kyba, Ha memoyMenusiii Bonpoc, mouemy e
He npeKpaiiaercst uyma, OpaKy/ B Jerenje OTBEYaeT — MOTOMY UTO BhI He 3HAeTe OOXKEeCTBeH=
HOM wayky —reomerpuu, OTCiofa u camast 3anada M3BecTHA NOA HMEHEM JeN0CCKOlt wilim
NenbhuicKoH,
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Puc. 15 Konuvecxkue ceyenusi Meneiixma

0 KOHHYECKUX CeUeHHSIX BOSHUKIIO B Pe3yJibTaTe OTPE3bIBAHUSI OT KOHYCA ChIPOI I'JIMHEI
yacTeid ¥ KYCKOB JIMIIHUX C TEXHHYECKOH TOuku 3peHusi. [onvapuslit Kpyr mmpoko
TPUMEHACS ellle B ApeBHeil I'perun, u 310 06CTOSATENBCTBO AJIS UCKAHUN U TOCTIKE-
HUI I'peuecKuX reOMeTPOB ChIrPajio IPOMAJHYI0 poJib. BripabaThiBasi HAYuHBIE MOHS-
THS TeJla BpallleHusl, KPYrjaoro KoHyca U KOHHYECKUX CedeHui, oHH 0ecco3HaTenbHO
0000IMIM TEXHUUYECKYI0 TNPAKTHKY peMeCJIeHHHKOB.

Hayuno nepssiii nocrasun ee I'mnmoxpat u3 Xuoca, rpedecknii reomerp-negaror
V. B. 0 Havasa CoBpeMeHHOro Jyieroucuucienusi. OH NoOKasas, uTo NS ee pelleHust
CJIe[lyeT HaifTu IrepBoe M3 JBYX CpPeJHUX NpPONMOPLMOHAJIBHBIX MEKLY pedpoM JaH-
HOro Ky0a u JuHuel BABoe 0oJibluel AJIMHBL.

WUrak, no npuuMHaM, M3JI0)KEHHBIM BBIlIE, 3a/lauy YABOEHUSI KybGa HYI)KHO ObLIO
pelarb npy TOMOIM MOCTPOeHUsl. A MLy TeM HU3BeCTHhIe TOTJa TeOMeTpUYEeCKHe
MecTa — NpsMast ¥ OKPY»HOCTh — ObUin GecCuIbHBI aTh Tpebyemoe peuienue. Co3ja-
Jioch mportuBopeure. MiMenach Haiuilo onpejeneHHasi HayuyHasi NOTPeGHOCTb, HAIUY-
HBIX )K€ CPEJCTB 0KasajoCh HeJ0CTaTouyHO AJIsi ee pemeHust. Bor aTo mpotusopeune
¥ BBIABMHYJI0 nepel rpeueckumu reomerpamu IV—III BB. Teopernueckyio 3afauy
OTBICKAHMS] W M3YUeHUS] HOBLIX T'€OMETPUUYECKUX MECT. ;

KoHuueckue ceueHus NpUBAEKM BHUMAHUE FEOMETPOB, MOTOMY YTO OKPYIKHOCTH
Obl1a TOYKe 0JHON U3 KPUBBIX 3TOr0 poja. OHA moayuuiach Npu Cpe3biBAaHUN BEPXYIUIKY
KOHyCa M0 UJI0CKOCTH, NapansieybHoil ero ocHoBaHMIO, TTOHATHE KOHUUECKUX CeueHui
Obl10 K TOMY BpeMEHH Y)Ke BbIpaloTaHo MPaKTWKOW roHyapHoro Aena. ,Takum 00pa-
30M [eoMeTpaM 0CTaBaJOCh U3YUYNUTh OCHOBHbIE CBOMCTBA 3THX KpUBLIX. OHM CTAM Bbl=
SCHATb WX, OTHICKHBAsi COOTBETCTBMSI C M3BECTHHIMM MM CBOWCTBAMM OKPYYKHOCTH,

[TepBbie mary B 3ToM HanpassieHuu Oblin clesnaHbl reomerpom IV B. Meneiixmom.
Co Bpemenn IMudaropa mMaremaTvky 3HaJu CBOMCTBA NEPIEHAUKYJIAPA, ONYIEHHOTO
¥3 KaKoii-100 TOUKM OKPYIKHOCTH Ha ee JuameTp. OH ABISJICS CPeLHUM PONOPLUO-
HaJIbHbBIM ME)Klly OTpE3KaMu JAuamerpa. an IIOMOIIH TAKOro noCTpoEHHst rpevecKue
TeoMETPhl peliaay HeroJIHble KBaJpaTHbIe YPABHEHUS U UETBIPEXUIEHHBIE TPOMOPLMH.
I10 1 HaBeno MeHeixMa Ha NMOMCKU MOJA00OHBIX YK€ OTHOIIEHUH B APYTUX KOHUYECKUX
ceuennax. Ha arom nmyTtu_oH uckan crmocofa moCTpouTh nponopuuio Iunmnokpara.

/A 1-ay  [lepecexast Tpu BUja KOHyca: NPSAMOYTOJIbHBIN, 0CTPOYIo-

i JILHBI M TYNOYronbHbIA, MI0CKOCTBIO, MePHEHANKYIAp-

y=20Y  HOW K ux oOpasyiomeii, MeHeixmM MONYUNST TPU KpH=
Bbie (puc. 15). IInsi Kayxaoi u3 3rux KPUBLIX COOTHOILE-

i HHE JJIEMEHTOB, AaHAJIOTHYHEIX JAUAMETPY OKpY)KHOCTeH W
.' ONYIIEHHOMY Ha Hero MepneHfMKysapy, Oblao pas/iuyHoO.

o X Omno 6buto BhlpaXkeHo MeHelixMoM B (opme Tpex TeopeM.
N 0 B ceuenny npsAMOYToJIbHOI0 KOHYCa 3TO OTHOLIEHHE
i ' OKasajioch oveHb NpocThiM. KBaapar, mocTpoeHHbId Ha

T NEPNEHANKYJIApPE, ObLT paBHOBENUK MPSIMOYIOJIBHUKY
Puc. 16, Pemenne Mener- 00PA30BAHHOMY M3 OTPE3KOB oc cummeTpud. s AByX
XMOM 3ajauu yneoesusi ky6a  APYI'MX KpHUBBIX 3aBUCHUMOCTL OKa3ajiach ropasio CJoX=
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tee. Tam ObUIO B3ATO OTHO-
HieHue IJIoafu KBajpara,
NOCTPOEHHOI0 Ha NepheHau-
KyJispe, K IUIomanu npsimo-
YToJibHUKa, 00pa30BaHHOI0
AByMsi oTpe3kamu ocu. [Ipu
IOMOIIM  CeyeHUsI  MpPsiMo-
YTONMBHOrO U TYMOYTOJBHOTO
KoHyca MeHelXM pelun 3a-
Zauy o0 ynBoeHun Kyoa
(puc. 16), KoTopasi co6cTBeH-
HO U TOJIKHYJIa MATeMATHKOB
Ha TOWCKH U W3yueHue Ho-
BBIX '€OMETPUYECKHX MECT.

I'eomerpsl r1y00Ko 3a-
UHTEepPecoBaJINCh CBOMCTBAMU
9TUX , KPUBHIX M CTaJld U3Y-
YyaTh [MX He3aBHCUMO OT ux B
fIPAKTUYECKUX TNPUMEHEHNH.

[TocTeneHHo HAXOUIUCH Puc. 17. IMocrpoenue AnojuioHUs

BC€ HOBHIE Y HOBBIE CBOWCTBA.
K konuy 1V B. yueHue 0 KOHHYECKHX CEUEHUSIX COCTOSIO yyKe M3 00NbLIOro KOJM-
yecTBa IMOJIOMKEHUH, He MMEmuX Mexay coloii HuKaKo# JiormuecKoit cBsisu. I9To
00CTOATENbCTBO CUBHO 3aTPY/AHSIIO MONb30BaHNE KPUBHIMUA KaK B HayudHO-TeELaro-
rHyecKoif, TaKk W B B HAyuHO-MCCNIENOBATEbCKOM MpaKTHKe. M ydamumcsi u uccies
moBatemo GbUI0 TPYAHO B3aNOMHMTb BCE OTHAENbHBIE, He CBsI3aHHBIE MEKY CO0OM,
ux cBoicrBa. OTCI0fA-TO U BBIPOCJIO CTPEMJIEHHE K CHCTEMAaTH3ally BCero Marepuasa,
HAKOIJIEHHOT'0 B TeUeHue AECSTUIIETHI,

IlepBoiM mMmarom B Jene peuieHusl 9Toi 3ajauu ObIIO COCTAaBJIEHHE JABYX CBO/LOB.

OpauH 13 CBOJ0B OB COCTABJIEH 3HAMEHHUTHIM reoMeTpoM-cucreMaTndaropom III B.
IBK/MAOM. Yerbipe KHUrM IBIUINAA 0 KOHMUECKAX CEUEHHSIX He COXPaHM/IMCh A0 Ha-
LIEro BPeMEHM, M MOITOMY UX COAEP)KaHUE 0CTanoCh HaM HEH3BECTHBIM.
= TI'opasfo Gosee riry6oko u 1oceR0BaTe/bHO 9Ty 3a/ady CUCTEMATH3ALNU P el
yuenuK 9BKmnaa — reomerp I u 11 BB. Auonouuit ua [Nepru. B cBoux BoChMy KHUraxX
OH M3JI0)KWI yUeHHE 0 KOHHYECKUX CeueHusiX ¢ Gosiee o0Ieil TOUKM 3PEHUsT, YEM €ro
MpE/eCTBEHHUKY, U SHAUUTEILHO CTPOYKE B, OTHOIIEHUM CHCTEMATHYHOCTH.

Bmecro Kouyca AnosutoHuit Opan Gosee oOmuiM BuL KOHMYECKOH MOBEPXHOCTH
{puc. 17). Oua Gbuta ofpasoBaHa ABIKEHUEM MO OKPYXKHOCTH KOHIA NpsIMOi, cepe-
AMHA KOTOPOM MpoXoAuia 4yepes HemoABIKHYIO TOUKY. ITa TOUKa Jie)Kaja BHE IJIO-
CKOCTH RaHHOM oKpy»KHocTH. Ha TaKolt KonnuecKoit moBepXHOCTH ANOJUIOHUI Moy Yas
BCe TPM KpMBbIE MyTeN NPOCTOT0 M3MEHEHMSI YIjia MLy oGpasyiomieit u ceKymien
mockoctsimu. CevyeHue MpsIMOYTOJIBHOTO KOHYycCa I0JIydYaJsioch, Korjaa aToT yroji pas-
HSUICSL YTy mpu BepliuHe KoHyca. OcTpoyroJibHOe ceueHne 006pasoBbIBaioch, Koraa
flepBBl yros ObUI MeHblie BTOPOro, a TYMOYroJbHOE B TOM Clyuae, eciu OH ObLI
Gosbwie. Taxkum oOpasom AmnosuloHMit moKasasl, uTo BeJIMYMHA YIJia NpH BepliMHE
cama 110 ce0e He UMeeT 3HaueHusl. Bujl e KpuBO# OnpeensieTcs CooTHOIeHHeM 001X
YKAa3aHHBIX BhIlIE YIJIOB.

Konnueckue ceuenus AnosiioHuii u3yyas TeMu yke MeToaamu, uro u Meneiixm. s
BCEX TPEX KPUBALIX OH YCTAHOBUJI OTHOlIEHUE KBajpaTa, NOCTPOEHHOr0 Ha MepreHAnKy=
Jisipe, KOTOPbIA onyuieH u3 0G0 TOYKM CeYeHWs Ha ero ocb, K NPsAMOYIroNbHUKY,
00pa30BaHHOMY OTPE3KOM 0£H OT OCHOBAHUSI EPIIEHAMKYJISIPA 10 BEPUINHbI KPHBOIA 1 ee
napamerpoM. B nepBoit kpusoit atu ruromiafu OKasanuch paBHOBEIUKUMH, MOITOMY
AnoJ/utoHuid HasBasl ee napaGouoif, T. e. paBeHCTBOM. Jlisi BToporo ceyeHusi nio=
1@k KBajipara Oblia MEHbIIE TIToIaay npsaMoyroisuuka. Orciona eif 6sU10 JaHO Ha-
8BaHMe JJIJIMIICA, UTO 3HAUMT HefoctaToK. HaoHew, B mocneaHei KpuBoii niiomans

- KBajpara siBisuiachk Oonbiueid. Ioaromy ona Obiia HasBaHa runep0oJI0i, T, €. H3OLITKOM.
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Tperbs BenuKasi reoMeTpuvecKast
3ajlaya ApeBHOCTH — Mpobnema JeneHust
yrjia Ha Tpy paBHbIE YacTy — Oblja CBSI-
3aHa C TrpajyupoBaHHEM OKPYIKHOCTH,
UMEBLIUM OrPOMHOE 3HAUYEHHE U [
CTPOMTENLHOTO Jiesia. PasienuTh oKpyse
HOCTb Ha TpajiyChl 10 IIECTH/ecsATepry-
HOW CHCTeME ObUIO COBEpLIEHHO HeBO3=
MO)KHO 0€3 yMeHus JeauTh Jito0oi yron
Ha Tpu yactu. Boabmyo ponab B pas-
pabotke 9T0# MpPOOGJEMBI CHIrpajio TaK-

3
60° B0 2z j

Puc. 18. MNudaropeit- Puc. 19. Ksagparpn-
CKOoe peleHue 3aja- Kea
‘UM TPUCEKIHMM Yria

JKe MOCTpOEeHHE TNPaBUJIBLHBIX MHOIOY-
TOJIbHUKOB, TIPH TIOMOIH KOTOPHIX 0=
roe BpemMsi M3yuajd TeOMETPUI0 Kpyra.
C yaCTHBIM pelIeHreM AJIST TPSIMOTO yTiia
crnpaBuIiCh y)Ke nudaropeiiisl, AeuB-
mye NpsIMOM yroJjl npd TMOMOIIM PaBHOCTOpOHHero TpeyronabHuka (puc. 18). Ho
obluee , pelieHye AOCTABUJIO 3aTPy/HEHHE He MeHblle, YeM 3ajava yJABOoeHHs Kyba.
B nouckax peieHusi reoMeTpbl OTKPBIIM HOBBIE IeoMeTpuueckue Mecta. I'peueckuit
‘punocop u Matematuk I'mnnuit w3 damasl B V. B. 10 Havana COBPEMEHHOI'0 JIETO-
HCYMCJIeHUsT OTKPBUT TakuM o0pasoM KBaJpaTpukcy (puc. 19), a ero muammumii co=-
BpemenHuK Huromen — Konxouny (puc. 20). Ilbitanuch npumeHATb JUIsi pemieHusi
aToil 3ajauu U KoHuueckue ceuenus. Ilana Anexcanapuiickuii Bocrosnb3oBajcsl AJsi
9To#i uesnn rumepOosoff. Takum o00pa3oM CTpPoMTENbHOE [eJ0 HeNoCpPeJACTBEHHO M
yepe3 MOCPEJCTBO MEXaHMKM O0KA3aJI0 BIMSIHME HAa pasBUTHE AHTHYHONM MaTeMaTHKH.

8: Ilpoduns apxurekropa

«ApxurteKTypa, — nuuier ButpyBuil, — ecTh TaKasi HayKa, ¢ KOTOpoil Jo/KHO
 CONpPSDKEHO OBITh MHOXKECTBO APYTMX PasjMuHBIX HayK M SHaHMil. ApPXHTEKTOp J0J1-
KEeH 3HaTh NUCATh U PUCOBAThL, HCKYCeH ObITb B apu(MeTHKe U B reoMeTPUH, 3HAIOIMIE
taioie B onrtuke. Nopasao 3Hath u€ropuio u xopomo ¢uiocoduio, a cBepx Toro Ha-
J00HO elle eMy MMETh TOHSITHE 0 My3bIKe, M 3HATh XOTh CllerKa BpaueOHYI0 HAYKY,.
HOPUCTIPYAEHLMIO U aCTPOHOMUI0. Bce cuu 3HAHUST apXUTEKTOPY HeoOXO0AuMO HaL0GHBE
JJISL CAeAYIOMUX NpUundH. UToOB He 1M03a0biTh, UTO eMy HaA00HO [AenaTh, AOJKEH OH
UMETh MOPSIIOUHbIE 3ATMCKH, U JUIS TOTO 3HATh X0Powo nucath. [omiKen 3HATh prco-
BaTh, 0a0bl crioco0Hee MOr 10 CJieJIaHHBIM PUCYHKaM... IPOM3BOJUTL B JIeJI0 3ja-
HUs, KOTOPhIE OH IPeANpUHAMAET. I'eoMeTpHsl BEJTMKYIO I0/laeT eMy NoMOllb, a 0C00aHBO
0HA HAYUMT €ro, KaK ynorpetyiars ¢ nosb3010 JMHEHKY U LUPKYb, KaK BECTH CTpoe-
HME 110 TPSAMBIM U MOPAA0YHbIM \UEPTEKaM M BOSBBIATH CTEHbI [0 HAYTOJILHUKY I
Barepnacy. OntuKa eMy NOKaKeT, KaK OKOWUKM MOpsilouHee PacCTaHOBJISTE U CBET
CTPOEHMIO aBaTh 10 PACIOJIOKEHUI0 He0a. ApuMeTura Cay)KuTh emy 6yier K ucuuc-
JIEHUIO JieHer, nmoTpeOHBIX Ha CTpOeHHue 3JlaHui, KoTopble oH Oepercsi Jenath, H
K yTBEP)K/IEHUIO Mep ¥ NPONopLui, KOTOPhIe YaCTesHaXoASTCS JIyulle 110 HCUUCTIEHUIO,
Hexenu no reomerpuu. Hcropus
JaeT eMy marepuio Gonblieif yacti
yKpalleHui apXuTeKTYpHBIX, KO-
~ TOPBIX JOJDKEH OH 3HATbH NPUUYUHY.
. Ta wuacth (Qunocoduu, Koropast
pacCcy)Kaaer o ecTecTBEHHBIX, Be-
aX M M0-rpeyecku Ha3hIBAeTCsk
(ucuosiorueii, caenaer ero crnocod-
HbIM K pelleHUI0 MHOTHX 3ajau:
YyTo eMy BecbMa HY)KHO BO MHO-
ruX ciyuasix, Kak-To, Hanpumep,

Puc. 20. Kouxouga
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B npoBoXaeHnu BoA. Kpome Toro, apxutekropy 0e3 suauus ¢uyocopuu HuKorja
He MO)KHO Oygmer pasyMeTb TOro, uro HanucaHo B KHurax Kresubus, Ap-
XUMela ¥ JApyrux MNofoOHBIX - mucareneil. YTo rKe Kacagrcst 0 MySbiKd, TO
B Hell apXUTEKTOp AOJDKEH ObITh COBEpIIEHHO 3HAMMUM: U00 6€3 OHOl He MOYKET OH
3HATh TPONMOPUUM KAHOHMYECKOW M MareMaTHUeCKoW B HATAMMBAHMM HaJUIe)KallUM
00pa3oM opyauit BOCHHBIX, 3HaHUE MY3bIKH HY)KHO ellle K NPUCTOHHOMY paccTaHOBIIe-
HUIO COCY/I0B MEJHBIX, KOTOpBIE CTAHOBSITCS MOJ CTYTEHSAMU TeaTPaJbHBIMKU O MaTe-
MAaTHYeCKO! MPOTIOPLUK ¥ 10 CBOWCTBEHHOMY MM pas3nuuuio 3ByKa. Haxo6Ho Taroxe
APXUTEKTOPY UMETh IOHATHE O BpaueOHOW HayKe, €KeJM OH XOYeT 3HAThb pasHbie
MOJIOYKEHUST MECT WJIM CTPAH 3eMHBIX, UTO I'PEKM HA3BIBAIOT KJIMMATa, YTOOBI 110 TOMY
CII03HAJI OH KauecTBO BO3/yXa, 3/I0pPOB OH MJIM Bpe/ieH, ¥ KaKue CyTb pa3Hbie CBOWCTBA
BoA. APXUTEKTOP JO0JDKeH ellle 3HATh IOPUCMPYAEHINIO MM 3aKOHBl ¥ 0OBIKHOBEHHUS
PA3HBIX MECT JJIsl CTPOEHHST COCEJICTBEHHBIX CTEH, IS PACNOJIOYKEHUSI CTOKOB U OTXOJI-
#bIX MECT, ISl paclpoCTpaHeHusl BuJa B KaXKIOM CTPOEHHUH M JUIsl CTEUEHUST BOJBL..
AcrpoJsiorusi TaroKe OyleT crnoco6CTBOBATh APXUTEKTOPY K JAETEHUI0 COJTHEUHBIX YacoB
MOMOIIbLI0 TOTO 3HAHMS, KOTOpOE OHA IOJAET EMy O BOCTOKE, O 3amaje, 0 ore u o
ceBepe, TAKOKe 0 PABHOHOLIMSIX, O NOBOPOTAX COJIHLA M 000 BCEM TEYEHHH 3Be3.

«Moyxer OBITh, HEBEXKIAM MOKAYKETCsI HENOHSTHO, YTOObI pasyM M IaMsATh OJHOr0
yej0BeKa MOIJIM CHUCKATH CTOJIb MHOTHME 3HAHUS, HO €KeJId OHM NPUMETAT, 4TO
BCE HAYKU MMeIT cooblieHue U CBA3b MeX[gy co6oi, TO yBepeHel OyayT O ceit
BO3MO)KHOCTH... M KTO y4uicsi ¢ MOJIOMIBIX JIET; TOT JIEFKO CHe Y3HAeT M3 CXOJCTBEH-
HOCTeif, KOTOpbIEe €My BCTPEUATCS MEXAY HEeKOTOPBIMM O0mUMM BCeM HAyKam
BelaMU, M3 KOMX OJHA CHY)KUT K yHA0OHEHIIeMy MOZHAHUIO APYyroi» L.
 Kaknas snoxa MMEET CBOM BeyIUe 0TPACAA TEXHUKH, CHEeLHaJNCThl KOTOPhIX
SIBJIAIOTCST HauboJiee TUNUYHBIMU MPENCTABUTENSAMUA TEXHUKU NAHHOK 3MOoXu. JHOXy
BTOPOT0 BEJMKOro 00MIECTBEHHOr0 pasjesieHusi TPyja JIyumie BCEro MpeACTaBIIsieT
APXUTEKTOP.

) .
/

1BurpyBull, Ka. I, cTp. 43,
s N
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M3 ucropun uHCTpyMeHTa
O6mne 3ameqanus

C pasBUTHEM TEXHHUKM XapaKTep MHCTPYMEHTa, MECTO €r0 B TEXHHKE ¥ DPOJib
€ro B OOIIECTBEHHOM pasBUTMM H3MEHSIIOTCSI, 8 BMECTE C TEM CaMoO MOHSITHE <UHCTPY-
MEHT», KaK ¥ MOHSITHE ¢MalWHA», NPUOOPETAET Pa3/IMUHOE 3HaUYeHHe.

B mHacTosIee BpeMsl Mbl pacCMaTpuBaeM MHCTPYMEHT KaK BECbMa CyIIECTBEH-
HElit 9/1EMEHT COBpeMeHHOW MAlIMHHON TeXHUKH. :

OaHaKO B TeXHMUECKOH JiuTEpaType u Tenephb, KaK u BO Bpemena Mapkca, cyie-
crByer 00blliasi myTaHMIA OTHOCHTENLHO MNOHSATHH «MAlIMHbI» W €UHCTPYMEHTa®,
NpUYem 3TH NOHSTUA YACTO CMeIMBalOT ', Takoe cmemeHue NMOHATHIA TAK YKe Majio
MOyeT Ccroco6CTBOBATL NPABUILHOMY TEXHHUECKOMY M 3KOHOMUUECKOMY * aHAIN3Y
NPOM3BOJCTBA W MyTeil ero pasBUTHS, KaK M BBICOKOMepHE APEBHMX paboBiajielib-
11eB, PasjMuaFmMX TpY BUja MHCTpPyMmeHTOB: instrumentum vocale— opyaue, cpa-
pentoe peubto (pabouwmii), instrumentum semivocale — opyaue, 0JapeHHOE rOI0COM
(xupotLoe), ¥ instrumentum mutum-— Hemoe HeOJyILeBJIEHH € Opyjue?,

Mexciy TeM K4 K NpaBUALHOMY NMOHUMAHUI0 MALUMHBL M MHCTPYMEHTa JaH
MapKCOBbLIM aHanu3oM pas3BuTus maumubl. CoryiacHo Mapkcy «BCsikast BHOJIHE pas-
BUTAsl MauldHa» COCTOMT W3 J[BUTaTe/IbHOI0, MEpPefaTouHoro U HCHOJHUTEIBHOTO
MexaHu3MoB. DYHKUMER TMOoCefHero sBIsSETcs TO, UTO OH (OXBATHIBACT TpEeAMEF
TPyJAa ¥ Lenecop0pasHo U3MeHsIeT eroy» 3, mpuyueM OH (...COBEPIIAET CBOMMH OPYAMSIMMI
Te caMble OTlepaliuy, KOTOphie paHbie pafounii coBepman noJ00HbIMY YKe-OpPYAUsMUY,

Takum 06pa3soM MHCTPYMEHT B COBPEMEHHO! MalllMHe SIBJISIETCS YacTbi0 MCHOJI-
HHUTENLHOTO MeXaHusMa. :

06061mas AaHHblE COBPEMEHHOI TEXHOI0TUH 0 pafoTe HHCTPYMEHTA, MBL MOTJIH GBI
CKa3arh, 4T0 (YHKLUS MHCTPYMEHTAa 3aiJIIOUAETCS B TOM, 4YTOOBI, HENOCPEICTBEHHO

.1 B nuceme x durenscy ot 28 supapsi 1863 r. Mapke mucan: «CymectByer Gonbumoit cno
0 TOM, Y€M OT/MYAeTCS Mall M HAa OT UMHCTPYMEHTa, AHrIMHCKue (MaTema'ruqecxueg
MEXaHMKM, C UX NPUBBIYKON BHIpMKATCs1 I'Py00, HasbiBaloT 1001 (MHCTPYMEHT, OpyAHe) NpocTol
MalyHOM, a MAlIMHY CJAOYKHBIM UHCTPYMEHTOM, OAHAKO aHTTMHCKHE TEXHOJIOTH, MPUBBIKIINE He-
CKOJIbKO 60sible CUMTATHCH € SKOHOMUKOMN, PasnuualoT 0AHO OT APYroro Takum 06pasom (cnepom
34 HUMM TAKOT'0 YK€ Pa3IUuusi NPUAEPIKUBAETCsI W GONBMIMHCTBO AHTJIMHCKUX SKOHOMHCTOB), UTO
B OJHOM Cliyuae ABWIKYIIAsi CHJIA MCXOJUT OT Y€JIOBEKA, a B APYTOM — OT CUa npupossl. Hemenxue
0CJIbl — OHM BCEraga B TaKUX MeJjoyax OBIBAIOT BEJMKUMU — cnenam; 0TCI0ia BBIBOJ, 4TO I J yr
ABJISIETCS Maluuoi, a cnoyxueiimas «pKeHHu» u T, 1., €CJM MPUBOIUTCSA B IBIYKEHHE PYKOil, — He
mammHay (Mapke n D ure abc, [ucsma, nan. 1931 1. Conpkrus, crp. 126, nepeson, npumeua~
HUg ¥ penakuusa B. B. Apoparckoro),

Ho u aurjmiickue TeXHOJOMM HE BCerjga YETKO pasjuvalii MHCTPYMEHT OT MALlMHbl, KaK
BUJHO U3 NPUBOAMMBLIX Mapkcom cnos A. Sturrocka, rJIaBHOIO 3aBefyIONIEro MaWMHHLIM OTAEE-
nuem greal Northern Railway, koropsiii nucan B 1867 r: «Ilon uncrpymenramu s gasymew Mauy-
HBl, ynorpeGnsiemble NMpu MammHocTpoenun» (M apxc, Kanwran, T, I, uan. 1931 r., _crp. 332,
 npum, 202, J06. KO 2-My M3Q.).

% M ap k¢, Kanuran, 7. I, uan. 1931 r., crp. 134, npum. 17,
5 Tam e crp. 281,
¢ Tam e, crp. 282,
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COmpuKacasch C NpeiMETOM TpyAa CBOUMU PEOKYIIMMH IpaHsiMu (pesua, ¢pesa,
cBepjia, NUJbl, HaNWJIbHUKA)— IPOCTBIMU, JIN00 (AaCOHHBIMM NOBEPXHOCTAMHU (Ha-
npuMep B Ciyyae mTamna)— Bo3/lefiCTBOBAaTL Ha NMPEJIMET TPy /ia, usMeHssi ero Gopmy,
a B CJyuae MoJIoTa M Mpecca, MPOKAaTHBIX BaJIKOB, BOJOUMJIBHOTO (uibepa M3MEHsIET
Tal)Ke ¥ COCTOSIHME MaTepuasa— ero BHYTPEHHIO CTPYKTYPY M MeXaHUYecKrie
cBoiicTBa .

Onnako mpu 3TOM Heo0X0AMMO YUeCThb pa3nuuus B XapakTepe paborThl MamMH-
HOT0 MHCTPYMEHTA M Py4yHOro MHCTpyMeHTa. Mbl y)Ke yKaswiBany, uTo no MapKcy
MEIIMHHBIA MHCTPYMEHT €CTh 4YacTb MCTIOJHUTENILHONO MeXaHu3Ma, NPEeTBOpsIomiask
MoJiesHyl0 paloTy MaumHbl B TpeOyemoe u3MeHeHue (OPMBI WM CTPYKTYphl 00pa-
-OaTeiBaeMoro mnpeamera. K Takomy MallMHHOMY WUHCTPYMEHTY MapKC OTHOCUT, Ha-
IpuMep, CHULBI Y 4YYJIOUHOBS3AJbHOW MallMHBI, NUJbL Y JIECONMWJILHON MallMHBL,
HOXXM Yy pe3ajibHOM MalMHBl M T. 1. 2

MamyHa MMeeT TO TNpPEMMYINeCTBO M TY 0CO0EHHOCTb, YTO OHAa OCBOOOYKIAET
AeecnoCoOHOCTL OPYAMST «OT TeX OrpaHMYeHyui, KoTOpble HaKJIaJbIBAlOTCS HAa HeEro
CBSI3bI0 YeJIoBeUeCcKoil paboueit cuiibl € JMYHOCTBIO pabouero» (Mapke) 3. «Kom-
YyecTBO palouMX WHCTPYMEHTOB, KOTOPHIMH UYEJIOBEK MOMCET JeiCTBOBATH OJHOBpE-
MEHHO, OI'PaHUYEHO KOJUYECTBOM €ro eCTeCTBEHHBIX OpYAul NpPOU3BOACTBA, KOJIM-
UECTBOM opraHoB ero Tena» 4. ITosromy paGoumit He MOXKeT 0JHOBpPEMEHHO paboTarTh
ABYMsl BEpeTeHaMM MJM JIByMsl CBepiaMu, HE MO)KeT paloTaTb MOJIOTOM TshDKesee
onpejesieHHOro Beca, Hampumep 20—25 ¢ynroB. HanpotuB, mamuHa He OrpaHu-
YeHa B TaKoll Mepe HM KOJIMYECTBOM HMHCTPYMEHTOB (NMpPSIAMJIBHBIE MAllWHbI, COBpE-
MEHHbIE MHOTOWNMHJENbHbIE, CBEPJMJIbHBIE, (pesepHBbIE -CTAHKH M T. I.), HU HUX
pasamepamy u BecoM. MapKC TNpUBOAMT CielylollHe NPUMEpPhl HUKIIONUYECKUX Ma-
IIMHHBIX WHCTPYMEHTOB: OIPOMHBIA OypaB, NpeiCTaBAAIOLMNA co00H UCTIOTHUTENbHbI
MEXaHu3M CBepJIMJIbHOM MalIMHBLI; OpyJue CTPOorajibHON MallUHbL, M0A00H0E OPYAUId
IJIOTHUKA; TUraHTCKaa OpuTBa M TUFAHTCKHUE HOMHUUBI, POKYyIUUE Jene30; napo-
BOi MoJ0T, AeHCTBYIOMUN «TOJIOBKOM OOBIKHOBEHHOI'0 MOJIOTKA, HO TaKoro Beca,
YTo MM He Mor Obl B3MaxHyTb cam Top» 5. ;

EcrecTBeHHO, UTO WHCTPYMEHT, CTABIUMN OpYAWMEM MaNIUHBI,-U CaM IOABEPrcsi
JanbHeleMy U3MeHeHuI0 U PasBUTHIO M, CO CBOEH CTOPOHBI, MOBAMSN HA Pa3BUTHE
maumHbl. Ho 9ro ocobas Tema. 3ech HaM Ba)XKHO NpPEX/e BCEro YCTaHOBMTb, UTO,
HECMOTPS1 Ha CBOE OTJIMUMTENIbHOE NOJIOYKeHNe, K&K YacTH MaliMHBl U CBSI3aHHBIE €
9TUM KauyeCTBEHHBIC ¥ KOJUUECTBEHHbIE OCOOEHHOCTH, MALIMHHBIA MHCTPYMEHT BEIET
CBOE MPOMCXOMIEHUE OT PEMECJIEHHOT0 HMHCTPYMEHTA. :

1 C oTum ONpPEENeHWEM CPAaBHHUTH ONpeNeNeHHe WHCTPYMEHTa, nanHoe A, IaBpuneHko:
«ITo OTHOIIBHVIO K MAIIMHAM-OPYAKSIM MWHCTPYMEHTaAMH Ha3bIBAlOTCs1 T €€ 4acTH, KOTOpble Hero-
CPENCTBEHHO MPUKAAbIRAIOTCH K 00pabaThiBalomeMycsi u3nenvio, Kak, ‘Hanpumep, pesusi, cBepia,
(dpesepsl, WTAMIBL U AP.» («IHUMKIONEAUUECKUii cioBapbs, ['panar, T. XX1I,crp. 56—59, craths
A. Tappunenko «MHCTPYMEHTE).

ST0  onpeneneHue sIBHO HEAOCTATOYHOE, OXHOCTOPOHHEE.

Takum e sBsIeTCs onpenesenne, fannoe B «TeXHUYECKOH SHIMKIONEUHY, PacCMaTPUBa0-
{iee MHy10, HO TOKE JUIUL OJHY CTOPOHY BOMpoca:

«MHCTpYMEHT, T. €. Teno, N0 HENOCPEACTBEHHBIM BO3NEHCTBUEM KOTOPOTO MPOMCXOANT
uamenenue Gopmsr 06pabaThiaemoro npeameran... («Texunueckasn sHuuKIoneausm, T. IX, crp. 221,
«Hnerpymenransuoe ieno»). CouetTanue 9TUX J[BYX OAHOCTOPOHHMX oOnpepenenuit maer 0o-
Jiee TMOJIHOE OnpenesieHrie WHCTPYMEHTA, €CJIH YUYeCTh B HEM TaKKe HE TONBKO 3aza4y U3MEHEHUsy
(opmbl, HO W BLINOJHEHWs1 B 00padaTeiBaeMOM NpeaMeTe Tpyaa 3aaaHHBIX aedopmariuii.

¥ «Kanuram, . 1, crp. 281—282.

8 Tamoe, crp. 321.

4 Tamoxe, cTp. 282,

8T amoe, crp. 292. Ha Besikuii coryuail 3ameTnm 31echb (X0Ts 60bmmHCTBY 970 Gyner, Bepo-
ATHO, ¥ 0e3 TOro sCHC), YTO HPKNONNHYECKWEe pa3MEphl, BO3MOXKHBIE TONBKO Y MAIIMHHOIO HH-
CTPYMEHTa 1 HEBOBMC)KHBIE Y PYUHOTO WHCTPYMEHTA, BOBCE He siBasiorcsi 00s13aTebHON UepTOiF
nepsoro. Mo)KHO MpUBECTH B KalecTBe npumepa HeOOJIBIIOK pasmep pesuoB TOKAPHOTO CTaHKa,
MHOTHX ()pesepoB, MOJIOTKOB, G0MKOB B NMHEBMATHUECKOM W SJIeKTPHUECKUX MOJIOTKAX M, Ha<
gozﬂseu, (;Bepﬂ (mocJieiHMe  MHOIAA [OCTHUraloT COBEPLICHHO MMHHATIOPHBIX PasmepoB —0,15—

,2D MMm). \ :
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PeMec/eHHBI MHCTPYMEHT Oblj TpPeAlIeCTBEHHHKOM M caMolt paboueil MaIUuHBI
¥ ee coBpemeHHOro uHcTpyMenta . Ognaxko Mapkc pasivuaerT peMecjieHHble HHCTPY-
MEHTBI, DPA3BUBILIMECS] B MALIMHY OT TEX PeMECJIEHHBIX MHCTPYMEHTOB, KOTOpbIe ObLIU
JMIb (IPUJIAYKEHBl K KOpIycy Mamuubly. [TepBble w3 HUX HOCUJIM Xapakrep jmbo
CIOKHBIX OPY/Mid, KaK, HalpuMep, TKALKuMi CTaHOK, TpsiIKa, TOKAPHBIA CTaHOK,
J1100 TpeacTaBsin co0oi coOpaHue MPOCTHIX OPYAUi, KaK MOJIOT ¥ HaKOBaJIbHS,
T0pOAMBIIME XBOCTOBOK MOJIOT, a 3aTem mapoBoil Mosor Hecmura. Brophie, T. €.
PEMEC/ICHHBle  MHCTPYMEHThI, (IpUIa)KeHHble K KOPHyCy MaUIMHBD, TPeACTaBIsiid
«€00010 MpoCThie OpyAusi: Muiia, CBepio, CTPYT, HOK u T. m. B cBoeii peMeceHHOM
<{opme oHu KpoMme paboueil yacTd MMEJH JIMIIb PYKOATKY, KOJOAKY WM pamy. dry .
CBOIO peMecICHHYI0 (JopMy OHH NEPBOHAYATILHO COXPAHSLIM, Y)Ke Oyayun mepeHeceHs!
B MaumuHy 2. YacTuyHo 9TH «IIPOCThIE OPYAUS» NPUMEHSIOTCA U TENEPh B KauecTBE
PYUYHOT0 HHCTPYMEHTa B MOHTa)KHBIX paloTaX, B CTPOMTENIbCTBE, B IOPHOM JeJe,
B J1ecoo0pabaThiBAIONIEH TPOMBIIIIEHHOCTH U T. A.

TaxkuM 00pasoM 10 OTHOUIEHWIO K 9I0Xe, MPeImecTBYIONIed NPOMBILIIEHHOMY
T1ePEBOPOTY, MOYKHO I'OBOPUTH 00 HHCTPyMEHTaX B JBOsIKOM cMbicie. Cam Mapkc
“TIIATEbHO MPOBOAUT pasjuuue MeXAy MPOCTBIMA U CJIOYKHBIMM OPYAUSIMU, TIDHME-
Hsis1 U1l HUX pa3/MUHBIE TEPMUHBI, YTO, OJHAKO, CMa3bIBAaeTCsi B PYCCKOM MEPEBO/E,
co3/1aBasl MOBOJ A5l HepopasymeHuit. Kcratu, o TepMuHoyiorun Mapkca U ero repes
BOAuUMKOB. B pycckom mepeoje «Kamuraia» npoctbie 0pyausi ¥ MallliHHbIE HHCTPY=
MEHTBI HasBIBAIOTCS TO (OPYAMSIMUY, TO (MHCTpyMeHTamu». Mexay Tem Mapkc ne<
U3MEHHO YoTpebsisier s 000uX 9TUX TMOHSATUH OJMH M TOT )K€ TePMUH «Werkzeug»
(MHCTPYMEHT B COBPEMEHHOM CMbICJIe cioBa). Tam »ce, rae MapKc Kacaercs CJIOMKHbIX
opyuuii pemecsia (KaK npsKa, TKaLKui CTaHOK, TOKapPHbIH CTaHOK), OH HEM3MEHHO
ynorpebasier Tepmud «Instrument>. ;

CmemmBaTh B OfiHY Kydy Te M JApyrde WHCTPYMEHTBI HeNpaBUJIbHO M BPEAHO
fie TOJIKO IIOTOMY, UTO OHM BECbMA DAa3jiMyaluCh MO CI0XKHOCTH, HO 0COOEHHO IIo-
“TOMY, YTO TYTH Pa3BUTUA TeX M JAPYruX ObLIM COBEPIUIEHHO PA3/IMUHBI, TAK )K€ KaK
M pONM UX B PasBUTHU MalIMHbI M TEXHUKH B IEJIOM.

Ucropust coBpeMEHHBIX UHCTPYMEHTOB — MAIIMHHBIX 1 PYUYHBIX — BOCXO/WUT K IIPO-
CTBIM OpYAusM ApeBHelmux BpemeH. Iloze, B 9MoXy pacuBera pemecsia v 3aTeM
B ANOXY pasBUTUS MaHy(PaKTyphbl, Mbl HAXOJAUM 3TU MPOCTHIE OPYAUs nubo B BUJE
€CAMOCTOATE/IbHBIX PYUHBIX HHCTPYMEHTOB (TOrOp, muma, Oypas, HAMUIbHUK), nubo
B coOpaHUM MPOCTHIX OPY/AUN. (MOTOT C HAKOBAJIbHEN, FOPHBI C Ky3HEUHBIMU MEXaMU,
CBEpJIO C JPEJIbI0 MM KOJIOBOPOTOM M THCKaMu), J00 B CJIOXHOM OpyAuu (Bepe-
‘TeHo B mpsnke [Oprenca, UeNHOK B HOKHOM TKAIlKOM CTAaHKE, TOUMJIBHBIA KaMeHb
B num(poBanLHON MenbHMIe, pe3ell B TokapHoM cranke). Haiouell, B COBPEMEHHYIO
OMOXY Mbl HAXOJAUM Te )K€ TpoCThle opyAus B Oosiee iy MeHee M3MEHEHHOM Bu/e
B MCIIOJHUTEJILHOM MeXaHu3Me_ palouux MalldH, a TaloKe elle U B BUAE PYUHBIX
UHCTPYMEHTOB. ¢

B

1 Mapic roBOpPHT O TOM, YTO Pafouas MAUIMHA MOMET MPeACTaBJIATH JIH00 «MeXaHHUecKoe
BOCTIPOU3BE/ICHHE CJI0YKHOTO PEMEC/ICHHOr0 OPY/Hs MJIH YKe KOMOMHALMIO PASHOPOAHLIX MPOCTHIX
MHCTPYMEHTOB, M3 KOTOPHIX KAILIH BBITOJHSET CBOK 0c00yi0 pyHKiHIo» («HKanuram, T. 1, nan.
1928 r., crp. 286).

B Apyrom mecre Mapxc roBOpuT:

«EC/i Ml TPUCMOTPUMCS GIMYKE K MCTOJHUTE TbHOMY MEXAHU3MY, WM COOCTBEHHO pabo-
et MamuHe, To Mpl B 001EeM M LeJOM yBUAMM B H2H, XOTs 4acTo ¥ B OYCHb U3MEHEHHOI (opme,
BCE Te HKe anmapaTe B OpyAusi, KOTOPLIMH paboTaioT PEMECTEHHUK M MaHy(paKTy pHbl i paboumnii;
HO 9TO Y)Ke OpyAus He YeJI0BEKa, a OPYAMS MeXaHU3Ma WM MEXAHHYECKHE opyAusi. Mel yBuum,
9TO WM BCA MalIMHA MpecTaBIsAeT Jumb 0oJee WM MEHEE M3MCHEHHOE MEXaHMYECKOe W3AAHHe
CTAPOT0 PEMECJICHHOr'0 MHCTPYMEHTAa, KaK B cllydae ¢ MEXaHUYeCKMM TKALKHUM CTAHKOM,
W PUIDKEHHBIE K Koprycy paboueit mamuubl ACHCTBYIOIUNE [Oprabl ABJIAITCS CTAPHIMH
‘BHAKOMBIMH, TAK, KaK BEpeTeHa y npsuliu/IbHON MAUIMHbL, CIUILL Y Uy/I0410BI3ANbHO N MAIIMHLL,
TAJIBL Y JIECOMHIBHO M MAIIMHBI, HOMHM Y pe3asbHOil MamMHe U T. A.» (M a p k¢, Kanuran, 7. I,

_cTp. 281, 282),

2 Tamue, crp. 292:

«Eciiu B MammvHe, NpHMEHsIeMoil K MAIIHHOCTPOCHHUIO, Mpl PACCMOTPHM COGCTBEHHO pabouyio
MauMHy, TO Mbl ONSATH YBHAMM mepel co00i0 PEMECNICHHbIA MHCTPYMEHT, TOJBKO B LHMKJIONH:
“ECKUX PasmMepaxn,
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«Opyane, KaK MBI BHJIEJIH, He BLITECHSETCS MaluHoi, M3 KapyiKoBoro opyaus
4eJIOBEUECKOro OpraHu3Ma OHO BbIpacTaer 1o pasmepaMm ¥ KOJIMYECTBY B opyaue
€03JaHHOT0 uesioBeKoM Mexanusma. Kanuran 3acrasisier Tenepb pabovero paGo-
TAaTh HE PYUHBIM OpPY/1HEM, 8 MAIIKHOI, KOTopasi CaMa onepupyeT CBOUMU OpyAusaMM» *.

IMojaxoas K UCTOPUM MHCTPYMEHTOB I10J YIJIOM 3peHUS] COBPEMEHHO! MallMHHOM
TEXHHKY M ee JaJibHeHlero pa3suTusi, .Mbl Oy/JeM paccMaTpuBaTh 3/leCb pasBUTHE
He Tex opyau#, KoTopble Mapkc HaswiBaeT «Instrument» u KoTopble mepBbiMU pas-
BIJINCh B MalIMHY, OTKpbiBasi C000I0 y3MoXy MPOMBINUIEHHOI'0 MepeBopoTa, a Tex,
KoTopble OH HasbiBaer «Werkzeug», KoTophle pasBUIUCh UAW TIPOAOIDKAIOT pPA3BU-
BaTbCsl B MAalMHHBIA HHCTPYMEHT.

OCHOBHBIE CBOM UepThl COBPEMEHHble MHCTPYMEHTHI mnpuobpenu eme Oyayuu
1IPOCTHIMU - OPYAUSIMM, ¢KapJIMKOBBIMM OPYAUSIMM UENOB2UECKOT0 OpraHu3ma®, H
€ 9T0i CTajuy M NMPUAETCS MPOCEAUTL UX MCTOPUIO, uTOOB MOHATL UX JlajbHeimiee

passurue.

HEKOTOPHE CBfI3H H 3aBUCHMOCTH B pPAa3BUTHH HHCTPYMEHTOB
A0 Hayajna HHUBHAH3AIHUH

TBEPAOCTDL U BASKOCTh MATEPHAJOB

He umest BO3MOYKHOCTH MOAPOGHO OCBETHTh 3/1€Ch JOUCTOPUYECKHH MEPUOA
B PasBUTHU MHCTPYMEHTOB, OCTAHOBMMCsI Ha 9TOM BOMPOCE JMIUb NOCTOJBKY, TO-
CKOJIBKY '9TO He00XOMMMO JAJIsl OCBEILEHHSI HEKOTOPBIX NpOo0JieM, HMEIUUX Me-
TOJLOTIOTHUECKOEe 3HAYEHHE.

UcTopuio mpoCThIX OpYAM TPYyJa CllefyeT pacCcMaTpHBaTh, BO-TEPBBIX, C TOUKH
3pEHHs CBA3H MOILY MX Pa3BUTHEM M PAa3BUTHEM OOIIECTBEHHBIX qmpivxammii H, BO-
BTOPHIX, C TOUKH 3peHHsI BHYTPEHHUX CBA3el H 3aBUCUMOCTeH B TEXHHUECKOM Pa3BHTHH
camux opyuit. Mapkc coBepIIeHHO SICHO CHOPMYTHPOBA CyTh MaTepHaIMCTHUECKO-
r0 MOHMMAHUSA CBSI3el M@Ky pasBUTHEM CPeACTB TPYAa U pasBUTHeM OOMIECTBEHHBIX
dopmauuit. «TaKyio e Ba)KHOCTb, KaK CTPOeHHEe OCTAHKOB KOCTeH HMeeT AJIsl M3yue-
HUS OPraHU3alUd U3UEIHYBIUMX MUBOTHHIX BHUI0B, OCTAHKH CPENCTB TPYJd HMEIOT
A1 M3YUEHUST HMCUE3HYBUIMX  OO0M{ECTBEHHO-IKOHOMUYECKUX (OpPMALUiy,—TOBOPUT
Mapkce 1 nosicHsier faJiee: (IKOHOMHYECKHE SMOXM PA3NUUAIOTCs He TEM, YTO NpOu3-
BOJMTCH, & TeM, KaK NPOU3BOAUTCS, KAKUMH CpeCTBAaMU Tpyaa» 2. G

O6pasel; MAPKCUCTCKOr0 aHANHU3a PasBUTHS TeXHUKH Jan Ourennc B «[Ipoucxo-
JKIIEHMH CeMbH, YaCTHOM coOCTBEHHOCTH M rocynaperpas. ITo Durenbcy Hauano u Ko-
HelL KaK01 9noX# 0011eCTBEHHOI0 PA3BUTHUSI OTIPE/EJISIIOTCS! He NOSIBJICHVIEM HITH OTMH-
paHMeM KaKOro-mu60 Tuma MHCTPYMEHTOB, 4 M3MEHEHHEM BCel CTPYKTYPBl CPEACTB
Tpyna. Tak, smoxa BapBapCcTBA BOBHMKJIA y)Ke HAa OCHOBE PA3BUTON B 3MOXY JUKOCTH
TeXHUKH NUTM(OBAHHLIX OpPYAul M3 KaMHsl (HEONUTOB), A TAIOKe OPYAMil M3 KOCTH,
CIIOHOBOI KOCTH M pora, opyauii ¢ pyKosiTKoi. OCHOBHBIM XKe TeXHHUECKUM NPH3HAKOM
NOSIBJIEHUs1 BapBapcTBa (N0 IHLENbCY) CHY)KUT BO3HHKHOBEHHE TOHYAPHOro MCKyC-
lctBa. BhICIIast CTyneHb BapBapCTBa Hayasiach C MIaBKM XKETE3HOH Pyl i1 03HAMEHO-
BaJIaCh TOSIBJIEHHEM JKeJIe3HBIX Opyjmii?,

I Map ke, Kanuran, 7. I, ctp. 293, usl; 1031 r.

2 Tam e crp. 121,

% Buicmag cTyncHs> BapBapcTBa—ITO NEPHOM, B TEUCHHE KOTOPOro BCe KYJLTYPHLIC HAPO/bI
fePeIKHIIH CBOE repoMyecKoe BpeMsi: BpEMs HKEJIESHOT0 Meva, HO TAKKe M HKEJIE3HOro miyra u
Tonopa... YHeneso coanano o6paboTiy SemMJId HA KPYMHbIX YUacTKAaX, CAEJIa0 BOIMOKHLIM Mpe-
Bpamienne B NalHio MAPOKH X JIECHBIX npOCTgaHCTBD (9H re abc, MpoucxomieHne cemby, Yacr-
HOM coOCTBEHHOCTH M rocylapersa, usf, 1932 r., crp. 163—164). «Mpr BuepBuie BeTpeuaem saeck
FUTYP C JKEJE3HBIM JIEMEXOM, BJIEKOMbIif JKUBOTHBIMH, KOTOPLIH clefall BOBMOYKHLIM SemJIEAeaue
B KpynHOM MmacmTale, 0 6paboTKy noJe il ¥ TeM CAMLIM 175l TOPAAIIHUX YCJIOBHH NPaKTH-

>

YeCKU HEOrpAHMUCHHOE YBEJIMUCHNE HKUSHEHHBIX MPHUIACOB; 3aTeM—pACUHCTY Jieca U, obpauesme

€ro B NAmMO W Jyra, 4T0 ONATH-TAKK ObIJI0 B WIMPOKUX pasmepax HEBOIMOKHO 063 JKeJesHoro
YOMOpa M HKeJe3HOH Jonaten (Tam ke, ctp, 26).

{

8 Mevopua texuuxn 6168
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Ho jKene3o U jKejie3Hble 0PYAUs — HaubosIee TUMHYUECKAS UePTa TEXHUKN (B U~
JIM3ALMK Y, XOTSI OHM ¥ TIOSIBHIUCH 0 LuBWIM3anuy. OCHOBHOM yKe NpUSHAK, CBHE-
TeJILCTBYIOLIMI 110 DHresbey O Iepexojie 0T BAPBAPCTBA K IUBMIU3ALUH, — 9TO NOSB-
sieHve OYKBEHHOT'O IMUCHbMA, XapaKTepuUsyloliee BBICOKUN YPOBEHB O9KOHOMHYECKUX
cBsigeil Ha OCHOBE pacnpoCTpPaHEeHMs] HOBOIf, >KelesHoi Texnuxu. Taxum o6pazom
pasBuUTHE MHCTPYMEHTAJILHOM TEXHUKHU MPeAIeCTBYeT Nepexoay K HOBOU amoXe 00uie-
CTBEHHOT'0 PAa3BUTHSI, 1aJIeKO He BCErja sIBJSSACH OTIMYUTEbHBIM TEXHUYECKUM TIPU-
3HAKOM HACTYIJIEHUS1 9TOM HOBOW 3MOXH.

Ecnu conocTaBUTh TNEPHOAU3ALHMI0  OOUIECTBEHHOr0 pasBuTHst (M0 JHCeabCy)
¢ KyaccupuKaumei 9MoxX 10 THNAM OPYAUiA, NMPELIoYKeHHOH apXeonoramu (Ppaniuys-
CKasl 1Ko0JIa, YCTAHOBHMBHIASI HOMEHKJIATYpPY .0 MECTYy HAXOAKM), W Mo  crocodam
U3roTOBJIEHUS] OITHX oOpyauit (pycckas mmosia — npod. Topopuos), 1o nonyuum
TAKYI0 KapTHHY, ;

Husmas cryneHb JUKOCTH. K Hell oTHOCHTCS 3110Xa TecaHbix
opyauit (I'opoaloB), KPeMHEBHIX KOJIOWMX M YAAPHBIX OPYAUI — MUH/IAJIEBULHOI
(popmbt TMG0 YATHHEHHBIX (ILIe/UIbCKHE U aule/UIbCKHe 0PYAUsT (DPAHILY3CKON 1IKOIbI)-

Cpeaunsgs cryneHb JAHUKOCTH. [IpudaBisiorcsi BHavasie CKOJIOTHIE
opynust (F'opoauos) mycrTbepeKoro Tvna (ppanuyscKas mKosa): CKpedky, 0ypaBuUHKH.
3aTem 0T)KUMHBIE Opy st (IOPOALOB) CPUHBSIKCKOI0, MaJJIEHCKOr0 ¥ COJIOTPEHCKOro
THNOB ((PpaHLly3cKas HIKOJIA): KpeMHeBble OPYAUsT ISt 00paGoTKH TBEP/BIX MaTepua-
JI0B — CKpeOKH G0ABIIOH TOIUHEL, Pe3Libl ¢ PYKOSITKOM!, JIE3BUSI € 323y OPUHAMU; KPEM~—
HeBble OpyAns 17151 00pa00TKH KOCTH M pora — nuJia, TOHKUi 0ypaB, HOXK U T. J.; KOCTsI-
HBIE€ OPYAUST U OPY)KHe — IIHII0, UrJid, OCTPUS KONKH, rapnyH; NOSIBIEHHE PYKOSITKI
y opy>Kust (KoTibe, TapnyH) U Yy HEKOTOPHIX HHCTPYMEHTOB; (OTHEBOE CBepJIoY ISt 10—
ObIBAHMST OrHSI NYTEM TPEHUs.

Broicmas cTyneHb JHKOcTH. Joxeosurnuecicue opynust (Kamnnnb—
(panuy3cKast mKoIa): pydHasi MeJIbHULA — 3ePHOTEPKA; TONOP € PYKOSATKOM; TOnop-
MOTBITA, 3A0CTPEHHBIA ¢ 000MX KOHIOB.

Jnoxa muHQoBaHHLIX opyauid (Heonut). Haubosee Tunnunsl uuiuposanuse 1o~
10phl, KOTOpbIE B PA3JIMYHBIX CTPAHAX HMeIH pasnnddyio dopmy. Haxoneunuir
JUIS1 CTPeJt.

Husmass CTyneub BapBapCTBa OTHOCHTCS Tal)Ke K HEOJUTY-
JasneKo He BCe MHCTPYMEHTH! HUIH(YIOTCS, HO OTAEKa BCeX KPEMHEBLIX HHCTPYMEHTOR:
CTAHOBUTCSI BeCbMa HCKyCHOM. KoCTsiHple MHCTPYMEHTHI IPHOOPETAIOT 3aKOHUEHHY IO
dopmy. INpumensiiorcs numdopasbHble KaMHU M HaxiaK. JIyuroBoe csepno. JlepeBsin-
Hasl PYKOATKA NPUMEHAETCS K 00NbUIMHCTBY MHCTPYMEHTOB. :

Cpepunasa CTYyneHb BapBapcTBa. DBbicokoe pasBUTHE HEO/ U~
Tuueckoi Texuurd. Havano oGpaborku meau. TosiBieHHe KPEMHEBOTO HANM/ILHUKA ..

Bpoisosas UHAYCTPUSI: TOMOPBI M JPyrue OPYyAHsi, HANOMUHAIOU{He 110 Gopme
KameHHbie. BpPOH30BLIE OPYAMST NPUMEHSIOTCS HAPSIY € KAMEHHBIME  TOIOPOM,.
HOY(OM, TNWIOH,  HANWILHUKOM, npoboiinukom. IlosiBnenue meua. Momor w
HAKOBAJIbHS (KaMeHHbIE). ' % ;

Bricmass crymeHb BapBapcTsa. )enesusle opyausi (BHauane
HapsIAy ¢ OPOH30BBIMU M KAMEHHBIMH)— 3aCTYII, TONOP, MY, IUIYT, MOJOT H HAKO~
BaJIbHS, HATIWIBHUK, IWJI0, CBEPJIO, MHIA.

JroT 1epeveHb AaeT HEKOTOpoe NMpeACTaBJIeH)e 0 TOM, KaKoi oroxe OO0LeCTBEH-
HOT'0 PasBUTHSI COOTBETCTBYET TMOSIBJIEHHE ONPEAeNEHHbIX TUIIOB HHCTPYMEHTOB.

1 Tlop nuBRIH3ALNE T DHIEJIBC MOHUMAI 00IIECTBEHHYIO CHCTEMY, OCHOBAHHYIO HA 3KCHA0A~
TalMH ONHOr0 KJlacca ApYruM. :

«C paGerBom, AOCTHIIINM NPH 1MBU/IN3ALMH HAUBBICHIEr0 PA3BUTHS, NpOM3OMITI0 NEPROE:
KpYNHOoe pasielienue obimecTsa Ha IKCIVIOATUPYIOWMIA M OKCIJIOATHPYeMBbI KTacesl. DTO pagne-
Jienye MpoAo/HKaslo cymecTsoBaTh B TeUEHHUE BCero nepuoaa nusMinsanumn. Pabcreo npeicrapises
¢000i0 MEPBYIO XapAKTEPHYIO VIS AHTHIHOFD MUpa GOPMY SKCITI0ATAIHK; 3a HUM CJIEAYIOT: Kpe~
. TIOCTHOE NpaBo B CPeAHME BEKA, HAaeMHBIV TPYA B HOBeHIIee Bpems. TakoBL TpH BeJHiue (Gopmst

nopafomenus, XapaKTepHsle [/ TpeX BeJMKUX 3M0X IHBUINIAAN; OTKPLITOE, d ¢ HEAABHHX
110p 8aMACKHUPOBaHHOE palCTBO BCEr/ia COPOBOXKAACT €y (I n.re Jib ¢, TlponcXoKAEHHE CemblL,
4acTHO# coGeTBEHHOCTH W rocyaapersa, usiA, 1932 r., crp. 178). )
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OH noKaseIBaer, YT0 OCHOBHBIE TUIIBI COBPEMEHHBIX WHCTPYMEHTOB BO3HHKIIM €Ile /0
npuMeHeHus1 yKenesa. OAHAKO C MOSIBJIEHHEM JKesle3a 9TH MHCTPYMEHTHI CTAHOBSATCS
HeuaMepuMo Oosiee NPOM3BOAUTE/ILHBIMU.

Ipu paccmoTpenuu 9Toro nepuojia HeoOX0AUMO OTMETUTH Cllefylouie (GaKTopsl,
OKasaBllie Moryvee BJIMAHHE HA pPa3BUTHE MHCTPYMEHTOB (M CaMM HAXOAMBIIKECS
B CHJIbHeMIeH 3aBUCUMOCTH OT 3Toro passutus). [lepBulii u3 HUX — nepexo K o6pa-
§0TKe HOBBIX MATEPHAJIOB, B CBSA3U C UeM NOHAA00MIMCh HOBbIE HHCTPYMEHTHl M HOBbIE
METO/ibI MX H3roTOBJIEHMs. TaK, OTKUMHAs TEXHUKA B INpPOU3SBOJACTBE KPEMHEBHIX
opyaui pasBuyiaCh B CBsA3M ¢ 006paloTKON KOCTH M pora, npu KoTopoi Tpebopaiuch
GoJiee ToHKasi pabora u AudepeHUHpPoBaHHE MHCTPYMEHTOB [0 (opMe U HAZHAUEHUIO.
HInndoBanubiii Tomop Raj BO3MOYKHOCTH IMHPOKO MPUMEHATH 00paloTKy JepeBa;
pyOKy, obrechiBanne GpeBeH U JOCOK JJIs1 YKUJIUIL, H3TOTOBJIEHNE AePEeBSIHHOM YTBAPH,
JIOJOK (TpuU TOMoIM OTHS M Tomopa). BropeiM ¢axropoM, BAHSBIIUM HA pasBUTHE
MHCTPYMEHTOB U, B CBOIO 0Yepe/ib, 3aBHCEBIINUM OT Hero, 0blj0 MPOM3BOACTBO OPYIKUS.
HupepentppoBanyie TepBOOLITHRIX OpPYAui Ha OpPYAMS-MHCTPYMEHTBI W OpY)Kue,
a 3aTeM TIOC/IEJIHEro Ha Opy)Kue /st OXOTHl M OpY)Kue AJisi BOMHbI, CO3aBajI0 CHJIb-
HeHIuii CTUMYJT 151 pa3BUTHSI TEXHUKK NTPOU3BOACTBA 9TOr0 OPYMHsi, 4 BMECTE C TEM,
H TeXHUKH NPOM3BOJCTBA CAMHX H3rOTOBJIAIOIUX €ro OpyAuil — HHCTPYMeHTOB. Co-
JIOTpeHCcKasi ¥ MalJIeHCKast MHAYCTPUM XapaKTepu3yIOTCs IMOSIBJIEHHEM KPEMHEBBIX
HAKOHEYHMKOB Uil APOTHKOB, KMH)KAJIOB, 3aT€M KOCTSIHBIX rapnyHOB M KOCTSIHBIX
ocTpuit Ui Konuii. Pasputue nunsl u 6ypasa, MosiBeHHe TOMMPOBKU (115 U3JAeNHit
M3 KOCTM) TaK>Ke CBSI3aHO C TosiBjieHneM opykus. HaKoHell, mpuHIMII COCTABHOI'O
OpPYAusi, T. €. OPYAHsT, COCTOSILEr0 U3 OCTPUSA U JAEPIKABKU-PYKOATKH, ObLT HpHMe-
HeH BIEpBhIE K OPY)KUIO (KOTIbE) U yIKe Mo3Ke K Tonopy. BpoHsossiit meu u 6pouso-
BBIA G0€BOM TOMOpP, a ¢ HUMK U J0CTIeXH, M3MEHUBILINE TEXHUKY BEAeHUs1 BolHbI, CTH-
MyJIHPOBAJIM Pa3BUTHE TEXHHUKU NPOM3BOACTBA OPOH30BBLIX U3JENMH —IIPEeXK/e BCEro
TIPOM3BOJCTBA CaMoii OpPoH3BI, 3aTeM JIMTeHHON TeXHUKH, 00padoTK GpPOH3bl KOBKOI
W onuioBKod. MosoT, nuna, HanuibHUK NpuoOpesiu CBOIO GOpMY NpPEUMYyIIECTBEHHO
B CPEAHIOI CTyNeHb BapBapCTBa — TOIJA, Korjaa JIOAM Hayuyuiuch o0pabarbiBaTh
Meib, a 3aTeM OpoH3y. :

ITpousBoacTBO HKese3HkIX Meyeif ObUI0 Ge3ycyioBHO TepBOit 0014CTHI0, B KOTOPOi
06110 0GHAPY>KEHO sABJIEHNE 3aKAJIKH U B KOTOPOH OHA COBEePITEHCTBOBAach, MI3BecTHO,
KaKyl0 poJjib MI'Pajla ¥ MIpaeT B NMPOU3BOJCTBE MHCTPYMEHTOB 3aKalKa.

B 5ToM KpaTKOM OuepKe Mbl XoTemu OBl TAKKe MPOCHEAUTH C TEXHUUECKOH CTO-
POHBI  MICTOPHYECKYIO CMEHY MarepuasioB JJisl MHCTPYMEHTOB M OPY)ust (KaMHs,
OpOHSBI ¥ HKeJIe3a), CHINPABUIYIO KPYMHYIO POJib B MCTOPHH YeI0BEUYECKOro 06HIecTBA.

Yoxe mnpu HU3YUYEHHUH HHCTPYMEHTOB :

HEOJIUTa BCKPHIBAETCA OJHO U3 OCHOBHBIX
TEXHUUECKUX NPOTUBOpEUnii B pa3BUTHH
MHCTPYMEHTOB. ITO—TPOTUBOPEUHE MEKLY
TBEPIOCTLIO M TPeOOBAHUSIMU K BSI3KOCTH
uHerpymenta. MsoGpakennnle Ha puc. 1
CKAHIMHABCKHE KaMeHHbIe HANMJIbHUKH U
IYJIa Ype3BblUaliHO TOHKOU paboTel, 10
(opme He OTIIHUAIOIIHECS OT O0JIee NO3AHUX
METaJI/INYeCKUX, CBUJIETENLCTBYIOT O TOM,
UTO NPOM3BOACTBO B 9TOT MEpuof Tpebo-
BaJio 0O0MNLINOH TOYHOCTH M COBEPIIEHCTBA
(opm or uncrpymentos. IlpuBopumbie Ha
HallleM pPUCYHKE MHOI'03y010BbIe KaMEHHbIE
HHCTPYMEHTBI JIETKO KpOWMJUCh B padoTe
H o0pabaThiBaTh MMH MOYKHO OBUIO . JIMINE
OTpaHUYEeHHBI KPYI' MaTepuajioB M H3=
Renit, U NPUTOM BECbMA 0CTOPOYKHO. M3ro-
TOBJIEHHE )KE 9TUX OpYJHH Obljo upesBwl- Pucs 1, Ckananuapckue HEOJMTHUECKHE
UaliHo f0NrUM H TPYAHBIM J1ET0M, Tpe6o- MHCTPYMEHThI
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BaBIIMM 00JIBUIOFO MCKYCCTBA, TAK KaK OHO ObLIO CBSI3aHO C PUCKOM MOJIOMKU B TIPO-
1ecce U3roTOBJIEHHSI, C TPYAHOCTHIO BBIOOpA MCXOAHOrO MaTepuasa u T. II.

[ImioBaHHBIA KaMEHHBIH TOMOP, KaK yAapHOe, py0siiee opy/ue, OblT MajONpo-
U3BOJMTEJIEH [P BHIPOCHINX MOTpPeOHOCTSX B fepeBe. Ero Heab3s 6bUIO 0CTPO
HATOUMTh U CUJIbHO YJApuTh UM; OH liepOuiacs u Jiomasncs. To, uro ObLIO HEKOrja
JOCTOMHCTBOM KPEMHSI, — XPYIIKOCTh, 00yCI0BUBIIAsT €ro 00palaThiBAEMOCTb M CIIO-
COOHOCTb MNpH HAXKUME pPACKasbIBATLCS, OTAEJSSA OCTPOYTOJIbHBIE OCKOJKH, — 3TO
CBOWCTBO, C/leIaBIIee ero OCHOBHBIM MaTepuasioM AJISt OPYAUHA elle CO BPEMEHH OTIKIM-
HOW TeXHWIH, CTAJI0 MPUYMHON TOro, YTO C TEYEHHEM BPEMEHM TOT )K€ KPeMEHb OKa-
3QJICSl y)Ke HeNPUTOJHBIM MaTepuasioM.

K aromy BpemeHu Obuta HaliieHa Mefb, 00JiajaBilasi BA3KOCTBIO M KOBKOCTBIO
(mpeamosiaraloT, 4T0 BHAYaJé CaMopoAHas Mefb o0pabaTbiBajiaCh B XOJIOZHOM CO-
CTOSIHUM IyTEM KOBKH); OHA IUIaBUJIACh M JIETKO OT/iMBasach B (opMbl. Beemu atumu
L{EHHBIMU CBOMCTBAMHU Meb PE3KO OTJIMYaiach OT KpeMHsi, OQHAKO)KE U3 MEAU M3ro-
TOBJISUIACH JIMIIb YKpalleHHsi U yTBapb, a opyAust peao. CamocTosiTeIbHON posm
KAK MaTepuan JUisi M3rOTOBJIEHUS OpyAuil Melb He urpaja BCJIACTBHE CBOei
marKoctu . 3aro Oosmee TBepAast GpoHsa (CIJIAB MEAM C OJI0BOM) ChIrpaja SHAUM-
TEJbHO 00JBUIYIO POJIb B PA3BUTHU JOMCTOPUUECKOH TEXHUKH, UeM Me/b. '

IosiBjienne OpoH3bI ObUIO MOATOTOBJIEHO BCEeM NPEABIAYIIUM TEXHHUECKHM pas-
BUTHEM. ITO MOXKHO MJUIIOCTPUPOBATHL CIIEAYIONMM mpumepom. OfHa M3 OCHOBHBIX
TPYAHOCTEH JIMTeiHOW TEXHMKH COCTOS/Ia B M3rOTOBJEHMH (OPM [JISi OTIMBOK.
B OponsoBbiit nepuof 3t (Gopmbl 1100 BHICEKATHCh B KAMHE M OTHUIH(OBHIBAJIUCH
(MpuYeM MSroTOBJISIIUCH JBE PasHUMAIOLMecsl 4acTH OoAHOU (opMbl), 0O H3TOTO-
BJIEHHAsI M3 BOCKA MoJesb o0senuisnach IJiMHON ¥ Harpepanach. BoCk BhiTekas M3
(hopmbl yepes creuuanbHO OCTaBJIEHHOE OTBEPCTHE. 3aTeM B TO YK€ OTBEPCTHE HAJIU-
Baju Metaul. Ilocne oxnakpenusi gopmy paséusanu. Ilpu mepsom crmocobe oaHa.
(opma Morja CHY)KUTb JUISI HECKOJIBKMX OTJIMBOK, HO €€ M3TrOTOBJIEHHE TpPeboBallo
3HAUNTEILHO OoJbiueli 3aTpaTel Tpyaa. IyiMHsHbIE )Ke DOPMBI H3rOTOBISUIUCH JIETYE,
HO MoK OBITh MCIIOJIb30BAHB! JIMIbL JUIST OJHON OTIMBKM 2. (dTOT CrOCO6 mpuMe-
HSIICST UIST M3TOTOBJIEHUSI OCODEHHO LEHHBIX M KpacuBBIX npeameroB %), TexHuKa
00paboTKM KaMHs1 CO3/a/jia OCHOBHBIE HABBIKH TSI M3TOTOBJIEHUS KaMeHHHIX (opM,
a B FOHYAPHOM MCKYCCTBE Obl/I HAKOIUIEH JOCTATOUHbIA ONBIT AJISI H3TOTOBEHUSA [IIH-
HAHBIX (popM. Tlpu naBKe MEAH NPUMEHSTHCH [IIMHAHBIE BOPOHKOOOpA3HBIE THIIIX.
B raxux »ke TUIIAX BNOCNEACTBUM CTAAU MJIABAThL U GpoHay.

Crioco0bt mostyuenyst OPOH3BL B MEPBOGBITHYIO 310Xy HAM TOYHO He M3BECTHBI.
Monyuenue onoBa u Meau U3 PYA— B HACTOSII{EE BPeMsi BECHbMa CJIOMKHOE JeN0, M
MHOTHE CHEeUaNUCThl M03TOMY HAUMHAIOT COMHEBATbCSI B TOM, YTO B JaBHOIPOIIEA-
e AOUCTOPUUECKHE BPEMEHA MOIJIa OCYIIeCTBJSATLCS NIaBKa OpOH3BI W3 MeIH M
0/108a. BBICKa3biBAJOTCS TalOKe pasjiMuHble NPEANOJIOXKEHNsI 0 TOM, KaK CIUIaBJisl-
JIUCh Me/(b ¥ OJIOBO: OBUIM JIM OHM TEPBHYHO B COCTaBe OfHON pyabl uiu uX padu-
HUPOBAJIN OTAEJIbHO, @ 3aTeM CHIaBJsUIH, 3aciay)KUBaeT BHUMAHUS MHEHHE M3BECT-
HOI0 CBOMMH apXeoJIOTHYeCKuMu ucciefosanusmu K. ne-Moprana ¢, KoTopblif yKa-

1 Ha mcane Mocc, cpaBHHBAIOMmEil TBEPAOCTh MUHEPATOB, KpeMeHb CTOur Ha 6,5—7-M
MeCTE, a Meib—Ha 3-M MEcTe: OHa Iapamaercs >KeJe3HbIM IBO3JEM (CM. NpuUBEIEHHYIO HWKe Tal-
miy A, Maprenca).

% B, C. Y yxkos, Iepaule maxrepst u meraaucrst (Aurpononornuecinit um. . H. Any-
unia nacruryT | MI'Y, usnarenberso «3nanuey, 1924 r., crp. 26—27).

9 TloBHAUMOMY, MBIOTOBJISINCH CIIE JIMTEHUNHBIe POPMBI U K3 cmMecH NMECKa ¢ TIHHOI, TpH-
HeM 3apanee NPUTOTOBJISIJIM JIepeBsiHiy10 GosBamiy (waldsion) Toro NpeamMera, KoTnpulit XOTeJH
OTIHTE U3 Oponsel. [pu MoMOUIH TAKOr0 MWAGOHA WSTOTOBJSIIM [ABE MOJNOBUHKM (OPMBI, KO-
TOPGLIE MpH JnThe YHOTPelIa/Iich Tak e, Kak u KameHHpie. Takue (opmbl, .MOBHAMMOMY, MOTJH
CJIY/HTB JINUIE O/MH pas, TAK KAK MX pas/iamMbiBali A7 USBJICUCHHS] U3 HUX OTJMTOrO HPEAMETa.
Ho npn nomomu nepesannoro ma6aona 7Merko 66110 MITOTOBHTH HoBYI (dopmy. Takim 06-
PasoM 9TOT CrOCO0 M0 CPABHEHMIO C MITOTOBJICHUEM KAMEHHBLIX (JOpPM TpeboBasl Mmenbmeii ga-
TpaTer TpyAa. N

¢ ak ne-Mopran, JOHCTOPHUECKOE UETOBEUECTRO, oMM 0YePK JIOMCTOPUUECKOTO
nepuona, nepesod ¢ hoannyscrkoro B, Xyjxanosa ¢ npeanciioniem npod. B. A, I'oponnosa, I'ua,
1926 r., cTp. 113115,
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3bIBAET, UTO B JOHUCTOPUYECKOE BpeMsi
10JIb30BAJIUCh OKUCJIAMU MEU 1 0JI0Ba,
TOTAA AOCTYINHLIMM HA IIOBEPXHOCTH, a
HBIHE SIBJISIOIIUMUCS PEAKOCTbIO., ITH
PYAbL MJIaBUIM Ha BOCCTAHOBUTEILHOM
orHe B J(peBeCHOM yrje. OKuCIIbI 010Ba
(KaccuTepuT) MOIJIM'BCTPeUaThCsi B Ha-
HOCaX M J00BIBATLCST MyTEM MPOMBIBKH,
KaK 30JI0TO (TaK A00bIBAIOT 0JI0BO HA

paKe u B apyrux mecrax). Kaccureput
BCerja HaXOAWTCS U B KPEMHUCTHIX 110~
poAax, KOTOpBIE PacKaJbIBAIOTCA IpU
HarpeBaHUH. :

IlepBonavanbHO GPOH30BEIE OPYAMS
1o (opme NOBTOPSIIA B Snaqmenbnoﬁ
Mepe KaMeHHbIe opyausi. 9T0 B paBHOM i : e o1 ;
CTeneHu OTHOCHTCS M K (hopMme siesBusi 1 lc);'ﬁc “pmg,%?,l;ﬁ,ﬁ:;e ,‘Zpg’§2§,,Tf<ex‘3,‘§,‘;’;no%,,i C,mq'
K cnoco6y COE/IMHEHUSA €ro C PYKOST- MEHHBIX OPY/Auii
Ko, Jle3Busi mpuBS3BIBAIUCH K PYKO-
ATKe, J1100 BCTABJISVIMCE B Por, a 3aTeM B PYKOATKY ' (puc. 2). 3arem OpoH30BbIE
MHCTPYMEHTHI CTamu npuobperath CaMOCTosATeNbHYI0 popmy. MMenno B cuity Toro,
YTO HOBBIA Marepuas ObUI BSA3OK U CTPYKTYpPa ero OTauyanach 0T CTPYKTYphl KaMHs,
JIe3BKE TOMOPA HAUMHAKT pacumpsaTh (e3 olaceHust, YT0 OHO pacKosercs. B Goesom
TOnope JiesBue CTanu 3arudarth ¢ Kpaes Hasaj (cexkupa) (puc. 3). Tomop cran oTin-
BATbCA C 3aXBaTaMi U C NETJIsSIMM, KOTOPHIMM YKPEINJIsI0Ch TOMOPHINE; TOCTIeHEeE
WHOTAA ellle NPUBA3BIBAJIN JIsI KPENOCTH. o

ITocrenenno u3 GpoH3Bl HAUMHAIOT U3TOTOBISATh BCE OPYAUSI, KaKUe paHee u3ro-
TOBJISINIACH U3 KaMHs, 1UM(poBaHHOrO KaMmHsl, Koctd M T. 1. Hexoropnie Bujnt opy-
YKUs1 BIIEPBhIC MOSIBIISIIOTCS B NEPU0A OPOH30BBIX 0pyauii (puc. 4): meu, 6oesoii Totop,
gocriexy 2. OfnaKo Opon3a Oblia MasOROCTYIHBIM METAJIIOM; JajleK0 He BE3e uMe-
JIUCH COCTaBJISIIONIE ee Meflb M 0J10B0. BoT nouemy OpoH30BBIE opyausi ObUIH HeBe-
JIMKH TI0 ‘PasMepaM ¥ He HMeJIM WHPoKoro pacnpocrpanenusi. «Opyrikue GpoH30BOrO
BEKa, C/AEeJIaHHOE N0 00pasily KaMEHHBIX Pe3L0B W TOMOPOB, a TaKiKe HAKOHEUHHKN
CTpesl M KONuil MOPaKalT HAC CBOMMM MajeiMu pasmepamu. OG3aBecTHCh GpoH30-
BBIM OPY)KUEM U 000POHUTE/BHBIMU NPUCTIOCOOTEHUAMU U3 GPOH3BI MOMVIM TOJILKO
3HATHBIE BOMHBD 2.

Ho ue a10 BechbMa BaykHoe 06CTOSTENLCTBO ObIIO IIABHBIM HELOCTATKOM OpOHSHI.

-EengnocraTouHas TBEPXOCTb, UIM KPENOCTb, He AaBa/l €it BOIMOMC-

HOCTH OKOHYATEeJIbHO BHITECHUTh KaMeHHBIE 0pYAus. «...BpoH3a,—roBOPUT IHIeNbe,—
AaBajia TIpUroJiHbIE OPY/AUSI M OPY)KUE, HO HE MOIJIa BBITECHHTb KaMEHHBIE Opy/ausi;
3TO MOTJIO CAesiaTh TOJILKO >Kese30, a JoObiBaTh jKene3o enie He Hayuuauchy 4. «Ono

(xene30—I. K.) 1ano pemMecieHHnKy Opyusl TaKo! TBEPAOCTH M OCTPOTHI, KOTOPHIM

1 DopMbI ETUMETCKHUX OpYAKii TAKMM 00pasom HoCAT 0c0o0LIii Xapa-
KTep; OHU, MOBUANMOMY, MPOUCXOAAT OT HOPMbI OPYAM I 13 TECAHOI'0 KaM«
Hs1. T'0 )Ke 3aK/I0UeHHE MPUXOANTCS Aeaarh 11 CHpUR W A7 OCTPOROB
BOCTOUHOM YacTi Cpenusemuoro mops» (Kax ae-Mopramu, crp. 121—122).

* «B Hamux obGnactsix (opma nepBeIX OPOH30BLIX OpYAMI HPO-
HCXOAUT OOBIKHOBEHHO OT (hOpM OpYANI KAMEHHbLIX; SATEM MOSIBJISAETCS
Me", KOTOpPbIH B NMOCHENHMI nepuol GpoH30BOIT MH1YCTPHH CTAHOBUTCS
o0meynorTpeduTeIbHBIM, TOra ke Co3naeTcsi 0pyr)KHe 000pOHHTEeBHOE !
uLjleM, Hanubpb, IMUT, NABHO Yrke ynorpebisBmuecst Ha Bocroxen (Tam
e, ctp. 127), /

8 0. JiunmnepT, Hcropua wysabryps, uaa. 1925 r. crp. 106;
oM, Taroke Ky nume p, JIeKunuu no weropuu 9KOHOMMUECKOro ObiTa
3anaanoit Esponsr, crp. 83. i Puc: 3. Boesoit Tonop

4 Dureuabc, lNpoMcxoyknenne cembu, MacTHON cOOCTBEHHOCTH  (OpOH30BLI) € 3aruy-
W roeymapcrsa, man. 1932 r., crp. 162. THIM JIE3BHEM (CeKHpa)
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HE MOI' IPOTUBOCTOATDL
HA OAHH KaM€Hb, HHU
OJAVH U3 U3BECTHBIX TOI'=
na merasuioB. Bee aro
HE Cpasy: IMepBoe yKe-
Jie30 ObUIO 4acTo MAL-
ye Opon3nl. KameHHoe
Opy’)KHe 0IToMy Hcye-
3aJI0 JIMIIb MEIJIEHHO,
HE TOJIBKO B IIECHE O .
Cunbaedpanae, HO U B
cpaxenuu npu lacruin-
rce B 1066 r. eme
NYCKalOTCS1 B X0 Ka=
MEHHBIE TOHOPBIY.
JlelicTBUTENBHO,
Hapsgy ¢ OpoH30BBIMU
OPYAUSIME ~ NpPHMeHsI=
- JIACb W KaMEHHBbIE, 4a
BIIOCJIEACTBUY ObLI Ie=-
pUOJ, Korjia CyIecTBO=
BaJIM PSAOM KaMEHHbIE,
OpOH30BbIE U YKeJIE3HbIE
opynrusi. Ileno B TOM,
YT0 B 3aBUCUMOCTH OT
XUMUUECKOr0 COCTaBa
.CliiaBa TBEPAOCTH WU
XpYHNKOCTh KaK OpoH-
3bl, TaK M CTaJU Obl-
BAIOT Pa3JIMYHBbL.

JU151 MOHUMAHUA TIPOLIECCa BBHITECHEHHA OLHOI0 MHCTPYMEHTAIBHOIO MaTepuasia
APYTUM Heo0X0/MMO CONOCTABUTL TBEPIOCTb META/IOB M KamHell (MuHepasos). s
9TOM LieJIu BOCIONIb3Y eMCsl BeChbMa HHTEPecHoU paGoToif, npoienannoil mpod. A. Map-
TEHCOM ', M30paBmIMM METOJ MCTBITAHUSI TBEPAOCTH LapanaHbeM M CKOHCTPYHPO- -
BABIIUM JUIS 9TOr0 CreluabHbli annapar, Ha ocHoBaHun nosiyueHHBIX pesybTaToB
MM cocTaBiieHa Tabnuia onpeaesieHns TBepAOCTH MeTasuioB. B aToi Tabnuie MeTabl
pacnosiaralorcss B To¥ >ke mocseqoBaTeNIbHOCTH, KaK M Ha Likane Mooca; npeumy-
niecTBo Tabsuuubl Maprenca 3aKil0uaeTcsi B TOM, UTO B Hell Jocturaercs Gosee mes-
Kasi rpajlauus npy yCTaHoBJIEHUH CTemeHu TBeppoctd. Kpome Toro, u 3ro s Hac
B JlaHHOM Cay4ae 0co0OeHHO BaXKHO, 9Ta Tabuumua (cm. crp. [19) aaer BO3MOMHOCTH
CPaBHUTH TBEPAOCTL META/UIOB HE TOJILKO M@XKAy coboit, HOo no mkane Mooca
H C HeMeraslaMu (KaMHSIMH).

M3 9Toii Tabanuusl MBI BHIUM, 4YTO:

1) Menb u copra GpoH3bl, Mo MooCy ® HAXOMSLIMECS C Hell B O{HOM KJjacce TBep-
AOCTH, AaloT 1o MapTeHcy nokasatenu, pasjnualoluiuecs B jipa u Oosibiie pasa (cp. 7,
11, 12, 14). S1i PP MOKASBLIBAIOT NPUYMHE IPEUMYLIECTBA OPOH3BI MEpe] MeAbIo
KaK Marepuaya JUist opyaui; -

2) TBepiocTh OpOH3E BECbMAa KAaNpU3HO MEHSETCA C H3MEHEHHEM ee Xu-
MHYECKOT0 cocraBa, IJT0 /0Ka3blBaeT, YTo APEBHHE META/UIypru HAKONMHJIH Tpo=
MajHbIi onpIT, NpeXAe veM OHM CTAJId HM3rOTOBJSATH U3 HEE NPUTrOAHLIE OPYAUS
U OpyHe,

Pyc. 4. Bponsosoe opyrue, HHCTPYMEHTbI H ADYTHE H3JCTHSA

! A. Maprenc, McnbiTanue cTpourebHLIX Matepuasios, nepesod K, Il l.l.la(bgeHKO,
oA peggluuueﬂ npod. Benemolicikoro, usn, K. IT, Madpenko, CIB, Myrunosckuii 3asoA, 1910 r.,
TAau/lI, . "

2 Tawm e, crp. 164.
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3) mauunas ¢ nosuity 16 10 no3uuuu 20 TBEpAOCTH PE3KO Bo3pactaer, o Moocy
< 3—4 o 4—5, mo Maprency ¢ 82,510 110. Opnaxo elge meraniypram JpeBHOCTH
ObIJ10 H3BECTHO, UTO BMECTE C TBEPAOCTHIO B elje OoJibliel cTernenun Bo3pacraer Xpym-

Ta6auya onpedesens meepoocmu

7] NeNe|
| | 3 Xumuueckuit cocras TeepaocTs no Teepaoctb 1o
! ngg.“ e Ve Cu: Sn B 9/, Maprency ' Moocy
EERIHBIL o0 Le e e — 16,8 1,5
BRENOB0 v ociaiie it it s 0:100 D3 4282 223
3| CnnaB {6POB3R): v ait vl o veids = s 9,7:90,3 26, 2—3
40 » 9 e SR, VI S 11,9:88,1 37,8 2—3
54 MeRb e B S el e 100: 0 34,3-39,8 3
R R T e TR e — 42,6 o
e @rmaR (OPORSA) v v i Sliliey o Wi 15,2:84,8 30,0 u 44,6 2—3
8{ » e o Bl P e 21,2:78,8 21,8 u 48,7 2—3
9 | Jlatysb Yl R VR S — 44 ,7-52,8 -—
| 10} Hukelib: iy ot Aty s — 85,7 —
b Cras i Bponsa) s i e 35,0:65,0 62,5 3—4
LRI Pt S e R H s e 93,2:6,8 67,5 3
NS CTAT MATRAN s e — 70,8—76,5 —_
L[4 Crjtag (GpoH3a) e, o 0y e S 89,1:11,0 78,0 3
15 0y » R 91,5:8,5 81,6 3—4
| 16 » » P e i) Yt e o b 84,3:15,7 82.5 ' 3—4
[ » s e EUNR e SRR SR 48,2:51,8 83 4
I8 e R e 72,9:27,1 100,0 4—5
[19/Camas . . . .0 L L 68,3:31,7 102.0 4—5
O oy e e e Rl e R ey 61,8:38,2 110,0 4—5
2 HCTORAO Lvis e o aie Bl S e TR e 135 55,5
! 22; Cranb TBEPRAL  sis v o vmil sl — 137,56—141,0 6—6,5

KocTb Gpoussl, foxoas npu 30%, oJyioBa B crtaBe [0 XPYNKOCTH CTeKsa (KCTarTH,
CTEKJI0 M CTOWT TYT yKe Ha no3unuu 21). JIpeBHue No3ToMy MCKaau HauJIyuliuX, ONTH-
MaJIbHBIX COOTHOLIEHUH . '

JlefieGyp TPUBOAUT COCTaB HEKOTOPBIX ApeBHUX Opous 1:

Ilom:'mpu-lecm;e Ed:::::aue HAXOJKH ’ Cu I‘ & l Ni I P Fe
|
Tonop u3 Me#tepcaoppa . . . . . 87,25 13,08 0,38 0,25 s
Fledn By HiveHepa i & o s 85,05 14,38 — 0,1 —
Hpesneernmnerckas 6ponsa
RURcaN: Cony=d iy Sl ey 85 14 —_ i 14
Haroneunnk nis crpenst . ° . .« 4 76,6 222 — -~ L

MBI BHAMM, TAKEM 00pa3oM, UTO B CBOEM CTPEMJIEHHH K Hau0oJiblieif TBEPAOCTH
JipeBHue u30Upany COOTHOWIEHHS, CTOSIIHE Y)Ke HA MPAHH SHAUMTEIBHOMH XPYNKOCTH.
M pocturapiiasicsl IpU 3TOM TBEPAOCTH (B JJAHHOM CJiyuae JUIsi TONoOpa W Meua) pas-
H$1J1ACh, KaK MBI BUMM, BCEro quiub 3-—4 1o Moocy, T. €. He Bbliep)KUBaJia CPaBHEHHS
€ TBEPAOCTBI0 KPEMHEBOT0 TONOPa (TBEPAOCTh KpeMHUs—oKoa0 7 mo Moocy). [lpe-
1IMYILECTBO OpoH3BI 3aK/I0uaNoch, TaKUM o0pa3oM, Juiilb B CPABHUTEILHOMN ee BS3-
KOCTH, KOTOpasi, 0AHAKO, TPU MaseiiieM yBeJIHYeHH! TBEPAOCTH CBEPX M3BECTHOrO
npejena Karacrpopuuecku nafana. B 9TOM M 3aiUI0YaeTCsi OCHOBHAsSI MPHYMHA TOTO,
1oyeMy OpoH3a He MOIJIa OKOHUAaTeJIbHO BHITECHHTb KpemHesble opyaust. Kpome
TOI0, HY)KHO Y4€CTh M ropasjo 0oJIbUIYI0 JOCTYNHOCTH KpeMHs M0 CPaBHEHHIO
€ MENLI0 U OJIOBOM, :

' LlurupoBano o Bapre b ey, Meramtorpadust  Tepmuueckas 00paloTia MeTAILTOR,
®31, 1932 r,, crp. 309,
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[MonoyxuTenbHEle jKe CTOPOHBI OPOH3HI, €e MPEUMYLIECTBA mMepef KpeMHeM

3aKJIIOYAJIICh B CIIEAYIOLIEM: : 3

1) ee MO)YKHO OBUIO OTJIMBATh M CHOBA NYCKaTh B padoTy JIOM — HU OJUH KYCOYEK
OpoH3bl He Obl1 0e3HaJe)KHO MOTePSH B NPOTUBOIOJIOKHOCTL CJIOMAHHBIM OPYAUAM
U3 JIyuliero KpemHs; 2) ee jerue Obljao oOpabarthiBath, ueM KaMmeHb; 3) oHa Oblia
Gosiee Bs3Ka, MeHee XpYyIKa, YeM KpeveHb; IOITOMY He OBLIO TOr'0 PUCKA IOJIOMKH
usjenuit npu 06paboTKe, KaKoil MMe/CA Npu W3rOTOBJIEHMM KaMeHHOro opyausi ';
4) ee MOXKHO ObIJIO KOBATh, NpuUaBas U3/EUI0 JIO0YI0 GOPMY 1 BMeCTe C TeM YILIOT-
HsS1 €e, UTO YJIyullano ee MeXaHUYECKHe KauecTBa; 5) HaKOHEL[, 10 HEeKOTOpPhIM AaH-
HBIM, IPEBHHUE YMeJIM TePMUYECKH 00pabaThiBaTh OpOH3Y, YBEIUUUBAsI TAKUM TyTeM.
ee TBepAOCTh.

Tabnuua A. MapreHca MoKa3bIBaeT, UTO IMEPBOHAYAILHO )KEIe30 MOIJIO ObiTh
msrye Gpoussl.’ Ha ocHoBe npousBefeHHbix A. MapreHcom ucnblTaHui MArKo# cTang
(K coxicanenuio, B TalsMlie He NPUBOJAUTCST ee XUMHMYECKUI COCTaB) OHA MOCTABJIEHA
Ha 13-10 MO3ULKIO, T. €. HIKE TOr0 YPOBHA TBEPAOCTH, K KOTOPOMY OTHOCSTCSI ¥WpPH-
Be/leHHble BhIlie OpOH30BBIA Tonop M OPOH30BLIA Med.

Her comuenusi, uro nepBoGHITHOE )Kee30 COJAEPHKAI0 BHAUAJIE MEHBILIE YrJie-
pojia, ueM CoBpeMeHHas Msrkas craiab. OHO colepyKano, KpoMe Toro, UTaky U ObLio
MO3TOMY HEM3MEPHUMO XY)Ke 110 CBOMM MEXaHMUECKUM KauyecTBaM, UeM COBPEMEHHast.
MsirKkasi cranb. BeiTecHeHne OpOH3BI M KaMHs M3 MHCTPYMEHTAJbHOM M Opy)KeHHol
TeXHUKH- 110 MapaijieNIbHO YBEIUYeHUI0 NpoleHTa YIiepoia B CTaJd U Pa3BUTHID
MCKYCCTBa 3aKaiku. Kak MOXKHO 3aK/IOUMTb U3 NpPMBENEHHOM BbIe Ta(uullbl, TBEp-
Aast CTaJib 10 TBEPAOCTH MOYTH HE YCTyNaeT KpeMHI0. Bmecte ¢ TeM »Kene3o0 U CTajb,
00s1a/iasi BA3KOCTHIO, HEM3MEPHMO Kpernue He TOJAbKO KpeMHs, Ho u Gosiee TBep/bIX
M KpenKMX KaMHell, KaK rpasuT, AuOpMT, cHeHnT. CoXpaHuBLIHECS] OT JPEBHOCTH
JKeJie3Hble OpYAust HACTOJBLKO MOJABEPranuch KOPPO3UH, YTO NMPOU3BOAUTbL Hal HUMMK
MeXaHuYecKue ucnbiTanust Gbino 6bl GeccmbicenHo. Ho ecnm mbl BosbMeM Haubosee
0nM3KKe K IPEeBHIUM COBPEMEHHBIE COPTA YKeJle3a — C CaMbIMH HM3KUMH TOKa3aTesIsiMu
CONPOTHBJIAEMOCTH, — TO OKaXKETCs 2, UTO CONPOTUBJIEHHE C)KATUIO Y CBapOYHOTO
xesnesa cocrasisier 3 300—4 000 xefem?®, a 'y auopura, cueHuta u rpauura 800—
2 000 x2/em?. Pasnuna J0oCTATOUHO BENUKA, M €CNIM AayKe PeAoJoKUTh, 4To B ApeB-
HOCTH CTanb Morjia uMmerb Gonee HU3KOe CONPOTUBJIEHWE, YeM COBpPEMEHHOEe CBapou-
HOE YKeJIe30, To BCE )K€ HeCOMHEHHO, YTO OHA MOIJIa COMEPHMUYATD 10 KPEIOCTH ¢ CaMbiM
TBEPAbIM KaMHEM. ;

B Havane BbICIIEH CTYIEHH BapBapcTBa ellle HE YMEIOT. IPUIOTOBJISTL CTatb, i
M03TOMY B KY3HEUHOM Jejie NMPUMEHSIIOTCS KaMeHHBIM MOJIOT M KaMeHHast HaKoBaJIbHst
(310 BCTpEYAETCST U Y COBPEMEHHBIX HErpUTSHCKUX TIJIeMeH), HO 1O Mepe TOoro, Kak
HAy4aloTCsi OCTANMBATL JKeJie30 M 3aKajATh €ro, OHO NpPHO/MIKAETCA 0 TBEPAOCTH
K KpEMHIO, OJHOBPEMEHHO 3HAYHTENLHO TPEBOCXOJS €ro Mo APYTHM MeXaHUUYECKUM
KauectBaMm. Torja MOSIBJAIOTCA jKeneaHble MOJIOT, HAKOBaJbHS, TOMOp, Tyr, 3a-
CTyI, NUJIa, HANUJILHUK, 110, 3aTEM UIJ1a U T. . (He ToBOpS Y)Ke 0 KeIe3HOM Meue).

TakuMm o6pasom MnpoTHBOPEUHE MEKAY TBEPHAOCTbI0 ¥ BSSKOCTLIO MHCTPY-
MEHTAJTBHBIX MaTepuajioB MNpelbllyliuX o10X ObUI0 Ha ONpefesieHHOH CTYreHu
MCTOPHYECKOTO DPasBUTHS TPEOJOJIEHO TOSIBICHUEM »Keae3a. TBepaoMy, HO Xpyil-
KOMY KpemHIO Oblia mpotuBornocrasiiena Gponsa, Gosee Bsi3Kasi, HO MeHee TBep-
fast, u, HaKoHel, UM 000uM Oblna TPOTUBONOCTABNIEHA TBepAasi U BSSKAs Kpenkas
CTanb.,

OnHako, KaKk MBI YBHIUM I103)Ke, TpPeoJoJIeHHe 9TOr0 MPOTHBOPEUMsT 0KA3a/10Ck
BpEMEHHBIM. C pasBuTHEM NpPUMEHEHUs1 JKesiesa KaK o0pabaThiBaemoro marepuasa,
€ yHuBepcanusauued ero NpuMeHeHUs B TeXHMKE CHOBA BO3HMK KOH(IUKT MEKLY

1 CM. OnMCaHME MSTOTOBJIGHWsI KAMEHHLIX OPYAMIl ABCTPATMUCKMMU AMKADSIMU B KHHIE
Kynosa InJleBuna-J og ur a A., I'lepobuiTHasi TexHukKa, crp. 284—285: «Hepeaxeo
emy npuxoiurcs oTOpocuts 4, 5, 6 u Gonbuie TAKMX KAaMHEH, MOKa, HAKOHEL, eMy He yAacTesn
M3 TOCTIEIHEr0 I0JTyUUTh HKENATeILHYI0 (opmyn.

; ;ggl Iy 66Ge asb, npod., Cnpapounasi kuura mno MmamuHocTpoenunio, T. I, crp. 523531,
M3A. I.

-
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TBEPAOCTEI0 MHCTPYMEHTAILHOTO MaTeépuasia U ero BsizKOCThI0. CTpemJienue yBesu-

UATH TBEPAOCTb MHCTPYMEHTa (Js1 00paloTKM He3aKaJeHHOW CTanu M JKejiesa)l sa-

CTaBUJIO IMPOKO MPUMEHATH M COBEPILIEHCTBOBAThL 3aKalKy u lemenraiuio. Ho aro
NPUBOAMIIO K YBEJMYEHUIO XPYNKOCTH MHCTpyMeHTa. BaKnoe snauenue pompoca’
0 TBEpJOCTH U XPYIKOCTH MHCTPYMEHTA HALIJIO CBOE OTpa)KeHue u B Teopun. Ho ma

HEPBBIX NOpax AdKe y TAKUX KPYNHBIX METannypros, Kak Jlenedyp, oru nsa cBoif-

CTBA OTOXKECTBJSINCh. JleneOyp mucam B 1894 r. 1 «[loj HA3BAHMEM (TBEPAOCTbLY

CjIefly €T NOHMMAaTh KaK CONPOTUBIIEHUE TeJia IPOHUKAHUIO (HallpuMep NPU CBEPIeHun),

Taik M XpPYTNKOCTb, BBIKA3BIBAEMYIO TEJIOM, KOIJia 0HO HANPSHKeHO KaKUM-JH00 oGpa-

30M M BCJIEACTBUE 3TOr0 NOABEPXKEHO Aepopmaruu. Takum o6pa3om B IMOCIEAHEM

CMBICJIE TBepPAOCTb €CTb HPOTHBOMOJIOMKHOCTL rubKocTuy. Taxoe onpejeneHue cma-

3bIBAET KPYIHEHIIyI0 TeXHUYECKYI0 MpoOJeMy M INpeAroJiaraeT HeBO3MOYKHBIM pas-

pelleHne TeXHHYECKOro NPOTUBOPEUNST, CTUMYJIMPOBABIIErD IBM)KEHHE BIEpel Tex-

HUKM OPOUSBOJCTBA U MPUMEHEHUST HHCTPYMEHTAIbHBIX MaTepuasoB J0 HACTOSIHEro

Bpemenu. W cosepmenno npas noaromy A. MapreHc, Bo3pa)kast IPOTHB 3TO0 OHpe-

KeneHusi: «TBepAOCTb 3ieCh CMeIMBAETCS C XPYNKOCTBIO. B ynorpeduTensHoM CHO-

cole BBIpaXKEHHsSI XPYNKOCTb €CTh IPOTHBONOJIOKHOCTL BsI3KoCTH. [loatomy Bsizkoe

TeJI0 He MOrjio Obl OBITH TBepAbIM. MEXLy TeM, MapraHueBHCTYIO CTajlb, KOTOPast -
TaK TBepja, 4TO ee Hejnb3s 00pabaThiBaTh pPEKYIIUMH HHCTPYMEHTAMU, MOMCHO

COTHYThb METJIed, T. e. B OUeHb CHUJIbHOW CTeneHuw» 2,

[Mosnyualomue ceifuac cTob MHUPOKOE NPUMEHEHNE JIETHPOBAHHbLIE CTAJIM 1 HOBbIE |
MHCTPYMEHTAJIbHBIE MaTepuasbl MPOAOJKAIOT PasBUBATLCS 110 JIMHHUM YBeTHUEHHS
KaK TBEPAOCTH, TaK u Bs3KocTH. [losiBuinch crenpanbHBle NpUCAKH K MeTainy.
PasBusiock MCKYCCTBO TepMMUeCKod 00paboTKM, a BMECTE€ C HMM U TPOM3BOACTBO.
ObicTpopeKyLlei cramu (npouecce Teiinepa-Yarra). OanaKo M oHa oKasajach Hejo-
CTaToOYHO TBEPAOH, M He OoJiee uem uepe3 12 JeT mocie Hee NOSBWJIMCH TBEpAbIE
CHjlaBbl — CHavasa crejuidT XaliHeca, a elle yepe3 HECKOJBLKO JIeT criaB Buama.
Ho pocrurasi moutu TBepAocTH anMasa, TBepAble CILIABBI OTIHYANOTCS BMECTE C TEM
XpynKocTbio. Takum o0pasom JpeBHeliliee TEXHUUECKOE IPOTHBOPEUHE MEKAY TBep-
AOCTBIO M BSIBKOCTBIO. HHCTPYMEHTA OKa3bIBAETCS1 AEHCTBUTENLHBLIM M B HaCcTosMiee
Bpemsl, Ha OTOT pa3 MO OTHOIIEHHI0 K TaKuM COBPEMEHHEHIIUM MaTepuaiaM, Kak
TBEP/bIE CIJIaBbL_®.

————

Hicropua HanmuabLHUK

Pasmepsl JaHHOr0 Oue€pKa He I103BOJISIIOT OCTAHOBUTLCSA € A0CTATOYHOMN [10-
APOGHOCTHIO HA PA3BUTHHM BCEX OCHOBHHIX MHCTPYMEHTOB B Pas/iMuHbie 30X 00Hie-
CTBEHHOr0 DPAas3BUTHUS 0 TPOMBIIUIEHHOTO TepeBopoTa. [TosToMy MbI orpaHmummest
B Jla7bHeHLIEeM JIMIIb W3JI0XKEHHEM UCTOPHH HANWJIbHUKA, KOTOpasl APKO HJUIOCTPH-
pyeT HEKoTOpble U3 YCTaHOBJIEHHBIX MapKCoM 3aKoHOMEpPHOCTeH MpOIIOro Tex-
HIUECKOr0 PasBHUTUSL WHCTPYMEHTOB BOOOIIE. ;

VIHCTpYMEHTEI aHTHYHON SMOXH COBEPUIEHHO CXOJHBI C HHCTPYMEHTAMH pPaHHero:
cpepneBeKoBbsi. B Teyenue 1000 ner He npousolio HUKAKKUX CKOJIBKO-HHOY b
3aMETHBIX C/ABUTOB B XapaKTepe MPOCTHIX WHCTPYMEHTOB Tpyaa. Hanunbuuk, opuh:
M3 CTAapeiiuuX WHCTPYMEHTOB, MOXET CJY)KUTb B 9TOM OTHOMIEHHM THITUYHBIM
NpUMEPOM. . ; )

- PUMCKuit HanmuILHMK XapaKTepeH OAHOPSAHON Haceukoit (puc. 5 u 6). A us:
tpyna Teopumus IMpecburepa, otHocsmerocst K XI B., Mbl y3HaeM, uto u B XI B.
TOYHO TaK JK€ SHA/IM TOJBLKO OAHOPSIAHYI Haceuky. IlepekpectHas Haceuxka B To:
* Bpemsi Obuia €lle COBEpIIeHHO HEeH3BECTHA.

* «Stahl und Eisen», 1894 r,, crp. 479.

8 [luTHpoBaHubli BuiEe Tpym A. MapTeHca, McnbTanme CTPOMTENLHBIX MATEpUA~
noB,- 1910 1. :

® CM, P a3aunuKoOB, Tsepasecnnass uux npumenenne, uan. 1931 r. u Kacnapo 8,
Coperckue TBepjble M CBEpXTBEPABIE CIJIABLI M CHOCOOBI MX NpuMeHenus, nan. 1932 r,

!
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HcKycerBo SaKalku M IeMeH-
Tauun ObUIO y)Ke BBICOKO pPasBUTO
B AHTHYHYIO 9T0XY U BHOCJIEJCTBUY
Obulo nepeHsito repMmaHnamu. Ha-
CKOJIbKO BBICOKO CTOSIJIa TEXHUKA Iie-
MEHTALUHU B CPE/HHE BeKa, KaK BEJIUK
yoKe TOrjia ObUI HAKOIJIEHHBIH OMBIT,
MO)KHO BHJ€Tb M3 ONUCAHMS LEMEH-

Pue. 5. Pumckuii nanuabunk 3)0 r.  wmameii oppr  TallMW HATIMJIBHUKOB, NPHUBEAEHHOI0

g Teodumuem (XI B.) 1
E ¥ '«Coxrure por GbIKa B OrHE W M3MeJbUUTE €ro, MpUMellaiTe K 9TOMy MOPOLIKY
OBHY TPETH COJMM M CHJILHO COTPUTE BMeCTe. 3aTeM MOJIOYKUTE HANUJILHUK B OrOHb
M, KOT/la OH /OCTUTHET 0eIoro KaJieHusl, OCHIIbTe €ro Co BCeX CTOPOH IIPUIOTOBJ/IEH=
HoM cmecel0. CunbHO ropsllue yriau pasjpyBaiite co BceX CTOPOH, 4TOObI CMECh He
CeBIllasiach, 3areM OBICTPO BBIHbTE HANMJILHUK U3 OTHS, MOCTENEHHO TOrpy3uTe ero
B BOJY, 3aTeM BSIHBTE U MeJJleHH) BbICylinTe Ha orxe. Taxknum o6pasom Besi cTanb
3aranurcst, Tem jke crmocoboM 3aKansiOTCsl Manble, YeThIpeXrpaHHbie, MOJyKpPYTJIbIE,
TPEXTpaHHblE TOHKHE HANWILHUKK M3 MArKoro jcenesa. Eciym Ha HUX HaHeCeHbI
3apyOKI MOJIOTOM MJIM JKe DPe3LOM, MM HOXKOM, TO CMa)KbTe€ UX CTaphIM CBHHBIM
cajsioMm 1 obepHHTE peMellKaMd M3 ca(bsiHa U CBSDKUTE UX JIBHSHOW HHUTBIO. 3arem
NOKPOUTE WX KayKaulii B OTAEJIbHOCTH pasMeTbYeHHON TIJIMHON, OCTABJISAS KOHILbI
cBobopHbIMi. Korja ramHa BeICOXHET, MOMECTHTEe WX Haj orHeM. CuibHO pasjyBaiite
oroHb, Koka cropur, Torga GbICTPO BBIHBTE HAMUJIBHUKA M3 TJIMHBI, TOCTENEHHO
NOrpysuTe B BOAY ¥ BBICYHIMTE Hal OTHEM).

Crepyer otmeruTh, uro GosbliMe HAMMALHUKY [enaluch M3 )Keiesa, MNpespa-
LIEHHOTO0 B CTasib, M 3aKajsuiuch 6e3 leMeHTaluuu. Massle )Ke HamIbHUKK Jena-
JIHCh M3 MATKOr0 JKene3a M npuobperanu HaJIeKallylo TBepAoCTh JHIUIb TOCTe
LeMeHTau|u,

B KauectBe KapOHOpU3aTOPOB TOLAA CAYKUIN: MyKa U3 KOCTel, yroyib u3 010po-
COB KO)KH, pora U Kocreil, »KUBOTHbIe aKCKpeMeHTHl. Co/lep)KaBLIMECs B 9THX Belle-
CTBAX YI/IEPOA0a30TUCTRIE COCANHEHUSI, NPUXOAsT B CONPUKOCHOBEHHE C HKEJIE30M,
TP BLICOKOM TeMnepatype pacnafajinch ¥ JaBajy COEAUHEHNUST C XKeue3oM (KapOu/ipl
W HUTPUIB), OCAKAASICH B €ro NMOBEPXHOCTHOM ciyioe. Kpome Toro, npumeHsuicsi erie
TBEPAbI YIJIepog B Bu/E JPEBECHOro yrist M caiu. CyIIHOCTb TePMOXMMHUECKHX
NPOLECCOB, NPOUCXOAAUIMX NPU LEMEHTAlMU M 3aKanke, Obina, pasymeercsi, B ToO
BPEMsl HeM3BeCTHA, HO TIPHUMEHSIBIIMECS CpeACcTBA M camblil mporecc ObuM Hallly-
TNaHbl IPABUILHO, YTO CBH/ETENLCTBYET 00 MCIOBb30BAHUN HAKOIUJIEHHOI0 MHOTO-
BEKOBOI'0 OMbITA. ‘

Camoe npousBoJCTBO HamuIbHUIOB Teoduymit onuchiBaer cieayiomum obpasom:

«HAMUIBHUKK Ae1al0TCsl U3 UMCTOM cTasu, Gosblife ¥ CpeHue, YEThIPEXYrosib-
HEie, ¢ TpeMsi pebpamu U Kpyribie. lenalor eule u apyrue Gosee TOJCTbIE NoCpeauHe,
BHYTPH M3 MSITKOr0 JKesie3a, CHapy)Kd NOKpBIThIe cTanblo. Korjga oHu oTKOBaHbBI 70
pasMepoB, KoTopble UM X04eT NpuAaTh paboTHHK, TO OHU CrJIAKUBAIOTCS! HA CTpyre
H Ha HUX Jeal0TCs 3apyOKu MOJIOTKOM, 3a0CTPEHHBIM ¢ 00enx cropoH. Hpyrue Hace-
KaloTesi pe3lioM. Taxne HaNMILHUKK CriauBalor ofpaGarbiBaeMblii MpeiMeT mocie
TOro, Kak oH Obla yxe obpaboran Gojiee rpyGbIM HANHJILHHKOMY. ‘

3pech Ba)KHO TOJUYEPKHYTH Majioe pa3Hoobpasue HaNUIBHUKOB B TO BpeMsi.
HudepenipoBatue HANMIBHAKOB 10 (opMme M pasMepam HaMeuaeTcst TOJIbKO celi-

s \'—'5('{:4'-\’\“\“'- R

* Teodpumnyc Tlpecinrep, monax monacTeipsi Ienbmeperaysexa 6au3 INagepbopha, Hamucan
ofrsemueToil Texunueckuii Tpya «Schedula diversarum artium» («Bpegexne K pasyiuuHbIM MCKyC-
CTHAMY), Xpansluics B Oubmuorexe B Bonbgendiorene. B a1oit paGore, npeuMyIeCTBEHHO 110~
CBAEHHOH NMPOM3BOJCTRY LEPKOBHOW yTBAPH, aBTOP OMUCHIBACT TAKOXKE Pa3JIMYHbLIE HHCTPYMEHTH
(MOZIOTIKH, HATMIBLHAKH W P.) M KacaeTcs crnoco0oB WX uarotomsedusi. dror Tpya Teoduims
ABJACTCH OJAHUM M3 HEMHOIMX COXPAaHMBIIMXCS JIMTEPATYPHBIX MCTOUHMKOB, OTKYJAA Mbl Yeprnaem
‘CBEICHUSA O TEXHHKE PAHHEro CPEAHEBEKOBbs (B YaCTHOCTH, WHCTpyMeHTansHoH). LlnTaTe B Tex-
cre mpusomsites mo O, Dick, Die Feile und ihre Entwicklungsgeschichte, 1925 r.
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Puc. 6. Pumcxue,
HanmMabHIKY U3 3a-
ans6ypra (¢ Kocoi |

HaceuKoit)

ac. B panpHeiiniem Mbl MoKa)keM, KaK pacTeT KOJIMYeCTBO Pa3jinyHbIX BULOB HAITUIIb-
HHUKAQ B CBSISM C PasBUTHEM €ro IHNPUMEHEHUS. ;

Kak ussectHo, B pacuser (eofanusma «B NPOMBILIJIEHHOCTH B OTAENLHBIX pe-
Mecjax He ObUIO COBEPIIEHHO pasjie/leHHsl TpyJa, a MeXly peMeciaMu 9Ta pasie-
JieHHe ObUI0 OYeHb He3HauuTeJbHO» (Mapkc). B TeueHue paHHEro CpelHEBEKOBLSI
(10 Teopunns) M3roToBJIEHHE HANUIbHUKA OBUIO JeJIOM Ka)KA0ro pemecaeHHUKa,
J100 MPEACTABIISAIO OHO U3 3aHATHH KysHeua. K Kouuy anoxu (eofanuama moJio-
JKEHHEe HEeCKOJIbKO M3MeHHN0Ch. C pasBUTHEM peMeces, ¢ poCTOM Merasuioo0padoTKu
POCJI0 NPUMEHEHHE HANU/IbHUKOB, U CIPOC Ha HUX CTaJl HACTOJIBKO BEJUK, 4TO IPO-
M3BOJACTBO MX CTAJI0 3aHSITHEM CIIELMAJIbHBIX PEMECTEHHUIOB,

Hanunpnui Os1 mepBeIM MHCTPYMEHTOM, MOTPEGOBABUIMM JLIT CBOET0 HU3IOTO-
'BJIEHHS CaMOCTosATe/IbHON mpoeccu. IT0 O0OBSCHSIETCS! COIKHOCTBIO H3IOTOBIIEHUS
‘9TOro MEpBOr0 MHOIOPE3LOBOr0 MHCTPYMeHTA JUIsi 00pafoTKu MeTas/uia: OHO BKJIO-
YdeT B Ce0sl KOBKY, OMUJIOBKY (MO3)Ke HUTM(OBKY), HACEUKY M TEPMOXUMHUECKYIO
«00palorky. Hacexanue 3y6beB M LeMeHTAlusi ObUIM CrelaibHBIMK, 0CODEHHBIMHU
OTePaLUsIMUA, KOTOP 5l 0UEHh XapaKTepHbl UMEHHO JUIsi NIPOM3BOJACTBA HATMILHUKOB.

Yoke nocsie mosiBJieHHST CaMOCTOATEIbHOIO PeMeciia HalMJIOUHHKOB ¥ COBepIIEH-
'CTBOBAHUSI MX HaBBIKOB BBeJeHa ObUla NEPEKPECTHasl HaCeuKa HANUJILHUKOB TYTeM
-CoueTanus o0eux HaceueK: monepeuHol u KOCOM. s
Tloxka HamunbHEKOM 00pabaThiBAIOCH MpeEUMYyILe- T
‘CTBEHHO MSITKOE j<ene30, crapast fopma HalmuIbHU-
‘Ka ObUla TepnuMa, Ho, [0 Mepe TOro KaK OH CTaJ
BCe uallle NPUMEHATLCS It 00paboTKu TBepaoi
CTajiM, HeyaoOCTBA OJHOPSAHOW HACEUKH CTaan
3ameTHO omymaTbes. 3y0bs HaNMWJIbHUKA ObUIH
CILJIOLIHBIE BO BCIO IMMPHUHY W  BCTpPEYasId CJMII-
KOM  GoJiblIOE COTPOTHBIIEHHE CTPYIKKH, TIPUUEM
TI0BEPXHOCTD M0JIyYasiachk HeAOCTATOYHO POBHAs—
HAaNHIbHUK «3aefamy. Jla u o0paborka >Kejnesa u
OpOH3bl TAKMM HANMJIBHUKOM CTaja 3aMeTHo Tsa-  f
JKenee, KOria ero MpuXofusioch yce 6paTh B PyKH .-
He 0T cayuasi K CJIyuaio, a 1o Mepe CrielHainsalum
pemeces paboratb UM I0CTOSIHHO. Bhixo/ ObLI Hali-
JleH'BO BBE/IEHUH MIOBEPX OCHOBHOM HACeUKH APy Toi—
TiepeKpecTHOM: 3y0 cTayl Mesibye, a CTPY)KKa APO6- .
‘-’16}10171, 5JIaI‘OJIapﬂ quy OHA OKasbiBaJia MeHbIIIEE CO- Puc. 7, Hmpﬂﬁeprc}("ﬁ Hacexanb-
HIPOTHBIIEHHE U JIETUE yansnachk BO BpeMsi paboTel, umk  Kynig (ox. 1400 1)
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v

10, Ka3anock 0w,
MeJIKOe * yCOBepHIEH--
CTBOBAHHE "HA CaMOM
Jeje uMeno - Gonbinoe
3HAYeHUE B PA3BUTHI
UHCTpYMeHTa, a Ui

- PasBUTUS HANUJIBHUKA
€ro Cjefyer CUMTaTh
ucropuueckum.  OHo
OBLIO clenaHo He cpa--
3y, a NOAroTOBJSIOCE
YpesBLIYAHO  JoJiroe
BpeMsd. Yoxe B Pum-
CKYI0 310Xy ObUIM Ha-
NMUJIBbHUKHU C ABYMS BH-
JAaMHU HaCeyKu: [ore-

; peuHoii u Kocou (puc. 5

Puc. 8. Kosulekuus HanuibHUKOB denbaraysa (1560 r.) u 6). Onunaxko euge

B XI B. MBI BCTpeuaem
VCKJIIOUUTENIBHO OHOPANHYI0 Haceuky. [lepBele TOUHBIE CBelleHHSI O HepeKpecTHoi
HaceuKe JOXOMAT K HaM OT ropasjo 6ojiee nmosjneii anoxu (oxoso 1400 r.). Vimenno
K 9TOMY BPEMEHM OTHOCHUTCS JIOKYMEHTaJbHOE A0KAa3aTejbCTBO TOTO, UTO HACEKahb-
uK Kyni 8 HiopuGepre (puc. 7) yyke 3Has1 BepXHIOI HACEUKY H CAM e IIPUMeHsi .

910r HEOO/IBIIONH, HO BeChbMa BA)KHBIA OTam B PasBUTHM HANUJIBHHKA SIBJISIETCS
XOpolei HITIOCTpaliiell K XapaKTepucTHKe pasBUTUSI HHCTPYMEHTA, JaHHoi Mapicom:

«Bpemst 0T BpEMEHH MPOMCXONAT MSMEHEHMSI (B TEXHHUECKOM CTPOE TPOHM3BOL-
¢rBa — 9. K.), KOTOpble BBI3BIBAIOTCS KPOME HOBONO MaTepuana Tpyaa, JdocTaB—
JI51EMOr0  TOPTOBJIEH, MOCTENEHHBIM M3MEHEHHeM MHCTpyMeHTa TpyAa. Ho pas coor-
BETCTBEHHAsI (OpMa WHCTPYMEHTA SMIMPHYECKH HaiijieHa, 3aCThIBaeT M pabouuii
WHCTPYMEHT, KaK 9TO IOKa3biBaeT Mepexoj, ero B TeUeHHe HHOTAA THICAUENIETHSA U3
PYK OJHOTO IOKOJIEHHSI B DYKHM Apyroro» 2. = § -

Hocye n300perennsi NEPEKPECTHON HaceuKu, OHA He CKOPO elle Hauuwia cede
HIMPOKOe pacnpocTpanenye. B coOpanun HanmuabHuKoB ennaraysa (puc. 8), 0THO-
camemest K 1560 r., Mbl ellle BHAUM NPEUMYIIECTBEHHO HANWJILHMUKA C ONHON T10-
nepeuHoit naceuxoit °, IMoJo0HBIA KOHCEPBATH3M B PA3BUTHM MHCTPYMEHTA MOAAEP-
JKUBAJICSL  LIeXOBOM opraHusalueit . pemecna, CTporo ciefuBiueil 3a coOMONEHHEM
YCTaHOBJIEHHBIX Tpaguumii 4, Crefyioniee HOBOBBeJeHHE, TOSIBUBIIEECS] CIYCTSH
100—150 ser mocnie u300peTeHust NEPEeKPECTHON HACEUKH, OTHOCHTCS K CaMOi Tex-
HUKe Haceuku. JIBYyCTOpOHHE 3a0CTpeHHBl MoJIOT, NPUMEHABIUMHCA ISl HACEUKU,
Obin pacwieHeH Ha 3yOwio u MoJiotok. O. JluK cunTaer, uTo BHepBblE TMPUMEHUT
pasuesbHO 3y0GuI0 U MOJIOT ISl HaceuyKH HanuiabHukoB Ilerep BayspHmmuar okono
1534 r. (puc. 9). O. Jluk He OCTAHABIMBAETC HA TNpPUUYMHAX, BHISBABIIMX pas-
JenbHOE TpHMeHeHWe 3yOuna M MoJiota. ECTb oCHOBaHMs 1ojiarath, uto 910 yco-
BEPEHCTBOBAHUE OBUIO CJIEJCTBHEM CIEAYIOIUX ABYX NPUUKH:

1) HEOOXOMMOCTBI0 G0Jiee TOUHOK paboThl Npyu NepexpecTHol Haceuke. Bosib-
1ast TOYHOCTb MOrJIa OBITb CKOpee A0CTUPHYTA MPU yhape MOJIOTOM 0 3apaHee ycra-

. HOBJIGHHOMY 3yOu/1y, YeM IIpY HAaceKaHuu C pa3Maxa 3a0CTPEHHBIM MOJIOTOM; |

2) HOXKeoOpa3Hoe JIesBUE MOJIOTA YACTO TPHUTYIIANOCh, W TOITOMY BOSHUKANA
HeoGX0IMMOCTb B H3TOTOBJIEHUH MOJIOTA U3 BLICOKOKAUECTBEHHOMU cTanm. EcrecTBeHHO,
YTO JIErUe U BRICOAHEE ObIIO U3TOTOBNATEL U3 Jyylllel CTaau 3y0uio, ueM BeCh MOJIOTOK
H romy >Ke ¥ 3aTauuBath 3y0uso GbLI0 TAKOKe Jierue u yno0Hee, yem MOJIOTOK,

1 0, Dick, DieFeile und ihre Entwicklungsgeschichte.

2 Mapxkc, Kanuran, 1. 1, crp, 377.

3 Pucynox npunesen O. Duckom, tam we. ‘ :

4 «Buppt cwipbsi, CrnocoGbl nepepaGoTKu €ro, NPUMEHAEMLIE TIPH 9TOM MHCTPYMENTH yoTa~
HAB/MBATNCH CnequanbuabiMi mpasuiamuy (Ky nume p, Jlekun, ctp. 105).
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Tpamuiusi Obl1a TaK CHJIbHA, UTO elle J0JIro,
BrjoTh 0o Hauajia XIX B., HapsaAAy C MOJIOTOM U
3y OUJIOM TIPUMEHSIICA ellle 3y OMTbHbIA MostoT. Hinie
MBI IIONBITAEMCS BBISICHUTL BIIMSIHUME 9TUX [ABYX
BUJ0OB HACEKaJbHOI'0 HMHCTPYMEHTAa Ha pasBHUTHE
KOHCTPYKILMY HaceKaJIbHbIX MalliH, U300peTeHHbIX
B TI03/(Helmme dnoxu. 3jech jKe mepeiiiem Hero-
CPEACTBEHHO K MaHy(aKTypHOMY Mepuory, s
KOTOPOTr0 PasBUTHE HANMJIbHUKA TalOKe SBJISIETCS
upe3pbluaiino Tunu4HbIM. [Tporece pasBuTus UHCTPY -
MeHTOB (TpoCThIX opyauit Tpyaa) mo Mapkey
TIPOTEKAET ClIeAyIomuM 00pa3om:

Pasjenenne Tpyaa B MaHy(aKType NpPUBOAUT

K Y3KOH crenuanusaliy  Ka)aoro YaCTHYHOro
paGouero. Tlpm 9ToM BHauajie «opyausi OJHOro
U TOro,)Ke poja, Hampumep, UHCTPYMEHTHl pe-
JKylle, CBepJsiiue, ToJIKaloUpe, yAapsiomue
T. J., YHNOTpeOJsIOTCS B pasjiMuHbIX TpoLieccax
TpyAa M, C APYroil CTOPOHBI, B OJHOM W TOM >ke Puc. 9. HiopuGeprekuit naceiasns-
[pOIECCe TPYAA ONMH M TOT K MHCTPyMeHT ciy- UK Mlerp Bayspummunr (1534r.)
JKUT JUISl pasinuHbix omepauuiiy. «Ho ¢ Toro Mmo-
MeHTa, KOIJIA pas/MuHble ONepaluu AAHHOro mpolecca TpyAa 060COOMIMCH APYT OT
Apyra, NpUUeM Ka)kaasl yacTHYHasl olepalus B pyKaxX yacTUyHoro paGouero mpu-
Hsi/1a BO3MOXKHO 0Oosiee COBEpUIEHHYIO, &, CJIeJl0BATEbHO, U UCKJIIOUUTENLHYI0 (op-
MY, —C 3TOr0 MOMEHTa BO3HHUKAET HE0O0XO0AUMOCTb U3MEHEHUH B OPYAUSIX, CIYIKUB-
HHX paHee IS pas3NUYHBIX Iieseiy 1.

«HanpasJienie 9T0ro u3MeHeHus1 POPMBI BLISICHSIETCS Ha ONbITE, KOTOPBIM ITOKa-
3bIBaET, KaKue MMEHHO oco0ble TPYAHOCTH “NPEACTABJISIET I10JIb30BAHUE OPYAUSIMH
B ¥MX Heu3MeHuBIIeicsi (opme» 2, ! ;

MocrenenHo (M CKauKooOpPa3HO) W3MEHSIONIMECST WHCTPYMEHThI TpHoOperaior
NPoYHbie (POPMBI COOTBETCTBEHHO CBOEMY CHeliaJibHOMy HasHauennio. «Judepen-
i[MpoBaHue (pasjesieHue Ha pasyiMuHbIe BUJALI) pabouMX MHCTPYMEHTOB, Ojaropapsi
KOTOPOMY MHCTPYMEHTbI OJAHOI0 M TOT'0 >Xe poja NPUHUMAIOT NpPOYHbIE (POPMBI, 0CO-
Onle JUIST “Ka)kaoro ocoboro MX npuUMeHeHWsl, U UX creuuaausaunus, diarogaps KoTo-
poil KaKAbI TaKoli 000COD/IeHHBII MHCTPYMEHT B IOJIHOW Mepe MposiBIIseT CBOK
J1eecnoco0HOCTb JUIb B PYKaxX CHEelu(UUeCKOro 4acTHYHOro paloTHUKA,— TAKOBBI
XapaKTepHble 0C00eHHOCTH MaHy(dakTypbl, B ofHom Bupmunrame wusroToBisieTcs
10 500 pa3HOBMAHOCTEH MOJIOTKOB, MPHYEM HE TOJBKO KAKABIA U3 HUX CIAYXUT AJIS
-0c000ro MPOU3BOJCTBEHHOro Mpoliecca, HO 3aYacTyi0 AaHHAsi COBOKYMHOCTb pasHo-
BUAHOCTEH CJIY>KUT J1 11lib JJIS1 OTAEJBHBIX OTNepalidii 0AHOT0 M TOTO Ke mpoueccay .

OOuiee HanpaB/ieHue PAsBUTHS 3aKJIIOYAeTcsl B TOM, uTO «MaHy(aKTypHBIH mie-
PHOA yNpolaer, yayulaeT U YMHOYKAeT paloune WHCTPYMEHTBI MyTeM MPUCIIocobie-
HUST BX K HCKIIIOUMTENBHBIM 000C00/IeHHBIM QYHKIUAM YacTHUHBIX pabounxy 4. Ilanee
MapKc roBOpUT 0 TOM, YTO MaluMHA mpejcTaBsieT o000 KOMOMHALMIO MHOTHX NpO-
CTHIX MHCTPYMEHTOB, W, CJIE0BaTe/IbHO, YMHOMEHHE KOJUUECTBA MPOCTHIX HHCTPY-
MEHTOB, ¥X Clenuanu3alusl U COBEepLIEHCTBOBAHME CO3MA0T MaTepuasibHbie Tpej-
HOCBUIKY Ji/IS1 BOSHUKHOBEHUSA MAallUHBL. L

ECii [15t MOCHEAHEro MONOXKEH!s] HANUMIBHUK He SIBASIETcst XapaKTepHEIM, TAK .
KaK Ka)kKe BHIMUJIOBOYHBIA CTAHOK CO3/aH JIMIib B HeJaBHee BPEMS M JI0 CHUX MOp

! Mapic, Kauran, 1. I, crp. 256. .
T aMiKe. .
ST am e >, S
. 4 B npumeuanuu 31 (ua 9roit sxe crpaunue) Mapkrce nuurer: «OTHOCHTENBHO ECTECTREH -
HLIX OPTAHOB  pacTeHuii W JKnBOTHHIX [lapBUH B CBOel, cmenapmeft snoxy pa6ore: «Ipo-
HCXOMEHHE BUOB», TOBOPUT; «[T)Hunna U3MEHYHBOCTH OPraHoB B TeX CJyuasix, KOIJa Ojux
W TOT JKe OpraH BBHINOJHSIET pasanunsie paGoTel, 3aKjouaercsi, ObITh MOYKET, B TOM, 410
3fecy eCTECTBEHHBINH TOKGOP MEHEe TUIATEJbHO MOMAEPKUBACT H/N TOAABISET KaKI0e MesiKoe

2
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eIle He MOJIYYrJI UPOKOro pacnpocTpa-
HEeHHd, To MNpeIbIAYIIHe T0J0MKEHHS «O
) Au(epeHIaliii HHCTPYMEHTOB LeJHKOM
NPUMEHMMBI K HanujbHuKaM. B Many-
(aKTypHRI Tepro HMEJI0 MeCTo 0CoheH-
HO GoJbinoe audepeHLpoBaHie BHIOB
1 (hopM HATHITBHUKOB; TIONTYTHO PA3BUBA -
IOTCSL ¥ METOABI MX TIpOM3BOJACTBA. B
TEXHUUECKO# snrepaType Konua XVII B.
MBI HaXOIMM  CJIEAbI  HOMEHKJIATY phi
Pnc. 10 K(iwerxq:;?ble HANUJIbHUKY JIIIsS1 KO0~ Bk OB, Tal{’ AR MCTOuT
KOJIOB (HBq’PiaHHYSCKOFOTDa'KTaTa, SobastEe. e, (OTHACAIMECH X 1782 1. 3, Bce
HOr0 yacoBomy aeny, IMapmi, 1741 r.) HanUJIbHUKA JIeJIATCs Ha IECTh BHAOB,
NPU3HABAEMbIX OCHOBHBIMM M B Ha-
crosiliee BPeMsi: KpPYTJible, IMOJIYKPYTJible, MI0CKUE, TPEXIPaHHbIe, YeThIpeXTpaHHbIe
1 Ho)KeBhle. B Jpyrom Ttpyne 2, otHocsuiemcst K 1790 r., K 9TUM IMIECTHw.BHAAM
npuOABIISIOTCS ellle TPU CTeLUaNbHBIX BUAA: NTHUMM sISBIK (Kapacuk), pudsyap (co-
T'HYTBIA), NpoBOJIOYHBIA (CaMblii Menkuit). Ilpum 3ToM yKasbiBaercs, uTo Cylie-
cTByer 70 12 HOoMepoB «OOBIKHOBEHHBIX) HAHUJILHHKOB.
9ra nudepennyanusi OOBACHAETCA TeM,” YTO HANMJIBHUKAMM T10J1b30BAIHCH
PEMECJIEHHUKH M «4acTHuHble paboure» MaHy(PaKTyphl CaMbiX pasiaHYHBIX MPOH3-
BOACTB. B KaXI0# CrenuanbHOCTH 101b30BAJUCh 0COOBIMM BUJAMH HAaNUJIbHUKA.
[MpuBseieM JUTMHHYIO  BBIIEPKKY, KOTOpasi, OQHAKO, HeoOXomuMa, TaK Kak, sB-
JISIACH MOJJIMHHBIM JIOKYMEHTOM 910XH, OHA YO0eAMTeNbHO CBHAETENLCTBYET 0 Aule-
pEHIHALMY HaNWJIBHUKOB B CBSI3W CO Cleluasn3alldeil pasjnuHbIX pemecen ®.
«[Mouty KaXkj0e pemecsio MOJIL3YETCs1 0COOBIM BHAOM HamuibHUKA. W 80710ThIX,
1 cepe0psIHBIX J(eJl MacTepa, HanpuMep, YIoTpeOssiioT KpylHble, CpeiHie U MeJKue
HANHJIBHUKH, JIMIOBKY My OpyCOBKHM, TpyOuaThie HANWILHUKH, NPOBOJIOUHBIE HA-
NMUJIBHAKYA, COTHYTHIM KoOJIEHUYAThlf HalMIbHUK (HamuwibHuK pudnyap) (puc. 10),
MaJieHbKHe KPYyIyi00CTphle HANMJILHUKE M TIp.; YacoBble MacTepa ymoTpeOssiT Ha-
MUNBHAKY JUIs1 KOJIECHKOB, HUIH(HbIE (MenKo3yOHble) HANUIbHUKH, JUIOBKH, 10~
CKME pyuyHble HaNWILHUKM, HAOUILHUKA s wecrepeH (TpuloK), HOMOBOYHbLIE
HATIMJILHHKKY, MaJjleHbKHe KPYTjI00CTphle HAMUABHUKK, HAMHJIBHUK OBAJbHOTO Ceye-
HUs (NTHYRI SASBIK), HATIMJIBHUK JUTSI KOHUEBBIX OCeid, pyuHOl HANMIbHUK s 3a-
KPYIJIEHUSI KONECHBIX 3Y01I0B, HOXOBKY, MUY C KPyrJjol Haceukoif, moBepouHbli
HANUIbHAK, WAXQHOA WK JIMUHON HANMMALHUK W 1p., ¥ 1p. (puc. 11); cKyIbITOPL!
M CTOJISIPBL YHOTPEOSIIOT pallliUiM 10 JepeBy, a TaloKe pasiuvyHOTO poOia TPex-
rpaHHble HAMWIbHUKY JUISE TOYKH MaJIbiX JI003MKOB 1 JAPYTHX NHJIbHBIX JIEHT, 1JIOCKHE,
OCTPOHOCHIE HANMABHMKH TalOKe U1 TOUKM yKesesa, pammuin (Ansa Quryp u peinb-
eupix pabor); ciecapst, Ky3sHeubl W [OUTH BCE pEMECIeHHUKH, paboTaioiume co
CTasibl0, JIATYHbI0O W )JKeJie30M, UMEIOT pa3Hble HaNWJILBHUKH. Ta}(, HanpuMep,
py’KeitHsle Macrepa TMOJB3YIOTCS NUJIOW ¢ Kpyrjoi HaceuKod, HANMIbHUKOM pH-
Gnyap u numM@HBIM HANMILHUKOM  (JIMLOBKA); IpedeHIUKE [pPUMEHSIIOT  Gpy-
COBKY, 00JibIIol TpeXxrpaHHbl HANWILHUK ¥ PYYHON HANMIbHUK; HOXKOBIIMKA —
JIMUOBKY ¥ T. J. MakcuMasibHOe KOJIMUeCTBO PAa3NIMUHBIX HANHJILHHKOB HaXOMAT y
KY3HELIOB W CJiecapeii—Iuibsl ¢ Kpyryioi HaceuKod, Kpyrible ¥ OBaJIbHbIE Ha-

¢

yKJIOHeHne GopMel, HeM B TeX CJIy4asix, KOrja OAvH Oprad NnpefHasHaueH JUIIb JUIs OnpeAe/ieH~
HO¥W o60coGiennoil 3afaun. Tak, HAampumep, HOKM, TPEAHABHAUCHHBIE [JIST TOr0, YTOOB Pe3aTsb.
campie PazHooOpasHbie BEHIH, MOTYT B 061leM COXpaHATb 00Jiee Wil MEHee OJ{MHAKOBYIO dopmy;.
HO pa3 WHCTPYMEHT HpeAHA3HAYEH JUIsi OJJHOr0 KaKoro-aubo ymorpeGieHnss, OH npu nepexone
K JpyromMy ynorpeGieHuio A0/DKeH M3MEHUTh u CBOIO Gopmy».

1 0. Dick, Die Feile und ihre Entwicklungsgeschichte, erp. 67. TIlo JIuKy e npu-
BORSTCS! BCE Aa/IbHEMIINe UMTATE U3 CTAPUHHON TEXHUYECKON TuTepaTypsl, Kacaloleicss Hnanuib-.
HHKOB, cTp, 55—76, «Ueberliefertes aus der alten technischén Literaturs.

*Quanz J.C,, Von der Verfertigunz der Feilen in Schmalkalden 1790 r. a8

$Dr. Johann Georg Ludolf Blumhof, Enzyklopddie der Eisenhiit-
tenkunde im Jahre 1817 r.
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NUJILHAKA WM N'THYbU 513bl-
K{, TPeyroJbHble W HOMKO-
BOYHBIE OCTPbIE HATHIILHUKH
HAMWJILHUKK  pudayap uin
JIyuKoBasi nuia, OpycoBKa
WM KPYNHBIA HAMUJIBHUK,
nMgoBoit  HanWIOK, Iia-
CTUHYATBIA  KPYTJI00CTPbI
HanuJILHUK WJIH JpaueBKa,
TPOBOJIOUHBIE HATIMILHUKH,
pudayap U T. [.; OpyKeid-
HUKHA YTIOTPeOISIOT HaNUIbs
HUK pudnyap; OTIMBIIMKI
TOMIMAKOBBIX U3Je/THi TPUMe-
HSKOT OpPYCOBKU; JAJIsi BbIpa-
00TKM IBEWHBIX MIJI M0JIb-
3yloTcst  HaaQuiasaMu; A
0JIOBSTHHBIX OTJINBOK NpUMe-
HSIIOT KpyIJIbiA HanuIbHUK;
JJIS1 CKYJIBITY Pl — patinu/in
C HaANUIQUHOW HaceuyKou ¢
OJAHOM CTOPOHBI €roy,

W3 npusejeHHoro Te-
peuHst Mbl BHIUM, KaKoH
creranmu3anuy - XOCTHIJIA
HANHTbHHKH Bmaqu)aKTyp- Puc. 1T1. Hanunbnm(g, ynlgz'l;‘pleﬁnﬂemue UaCOBBIMU MaACTE-
Hbifi  TepHOf, HACKONBKO g ATy O
BBIPOC/IO KOJIMUECTBO MX (JOPM, HACKOJBKO pacliupuiach UX HOMEHKIATypa.

W ecnu B HacTosillee BpeMmsi HOMEHKIATypa HalMIBHUKOB elije 0oJjiee BBIPOC/ia
(8 CepMannu 70 MpOBefeHHs CTAHAAPTH3ALMKU NPOM3BOAHJIOCH 329 CopToB Hauboee
YIOTPpeOHTEbHBIX - HAMMIIBHUKOB, Mocjie cTaHjaprusauud — 112) 1, To HyKHO 3a-
METUTh, UTO HUKAKUX NPUHLMMHAIBHO HOBBIX M3MEHEHHH B (opme HanuibHMKA 3a
atn 150 ner He npousolio. JIHIIb B camble NMOCIEAHHE IOjbl, OYKBAJIbHO HA HAMMX
rJiasax, NesBIsOTCst HEKOTOPbIE u3MeHeHus1 B (opme 3yba ¥ B KOHCTPYKLMHK CaMOrD
HaMWJIbHUKA B CBSA3H C HOBOH TEXHOJIOTHEH ero usrotTopjeHusi ((pesepoBaHHbIE Ha-
NUJILHAKK H T, 1), :

Yro Kacaercsl NPOM3BOACTBA HANMMJILHUKOB, TO B TeXHMYECKOH JIMTEPaType
UMEETCA upeaBblyaiiHo OoraThlii MaTepuasl, SaKJoyalolui B cefe onMcaHue IToro
npou3BoACTBa B ManyakTypHbii nepuof. K coxasiennio, B paMax JaHHOH paGoThi
HET BOSMO)KHOCTH HA 3TOM N0JAPOOHO OCTAHABJIMBATHCS.

Ha puc. 12, otnHocsmemcss K 1770 r., mpeacTaBjieHbl OCHOBHBIE MHCTPYMEHTHL
MacTepeKod JUisi Haceuku HanunabHUKoB. TexHuveckuil ypoBeHb NPOM3BOACTBA Hd-
HNNBHUKOB B TO BpeMsi Obl1 CBA3aH C OOL{MM TEXHUUECKHM YPOBHEM TOM 1M HHOMK
CTpaHbl M, B YaCTHOCTH, C PASBUTHEM €e METaIyprud. Tak, HeMelKas TeXHHUeCKast
JudTeparypa KoHIA XVIII B. nonHa »anob Ha TO, UTO HEMEI[KHE HAMMJIbHUKKA SIBHO
Xy)Ke AHTJIMHCKUX, W NBITAETCS HAWTH MPUUMHBL 9TOT0 (aKra.

BoJILIMHCTBO ABTOPOB HAXOMUT CJIEAYIONUIME NPEUMYyIIeCTBA B TEXHUKEe aHIJnH-
CKOTO MPOU3BOJICTBA HAMUJILHUKOB:

1) aHrnumiickas crajb Jiydine ¥ MOTOMY Jiyulle 3axajsiercs (BCIOMHUM, YTO
Anrnusi Oslia Toit crpaHoif, B Koropoit yacoBiumk Benpiamen I'eHTcMan uso0per
oxono 1750 r. crocob nyiaBuTh THTeJTLHYIO CTallb);

2) aHrIUiHCKIe HAMMIOYHUKK TOYAT CBOM HAMMJIBLHUKA HA «ULTH(OBAIBLHOM Meb-
Huiey, n6o 3y0uUI0 TouHee M Jiyulle HaceKaeT Ha POBHON MOBEPXHOCTH, UeM Ha Mie-

b N\

1Y, Kanu 3.-Tlanepios, AMEPUKAHCKHE pamuoHaansatopbl, OUEpPRH M OTIOALL,
van, 2-e., crp. 188189, «Texnuxa ynpapnenusy, 1931 r. :
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poxoBaroii. Hemerkue e HanyI0UHUKH
aroro He pAenaior. Mcxoas us aroro,
Kpionuti Tpebyer, uro0bl rocyaapcTBo
npuobpesno Jisi HaCeKaJbIUKOB (K-
(oBasIbHYI0 MENbHULLY?, KoTOpasi Oyaer
o0Ccny)KuBaTh TarK)Ke U Ipyrue pemecna;

3) aHrjuiicKue HaceKaJIblIMKK Ha-
CEKAlOT OT KOHLA I10 HanpaBJIeHUI0 K
XBOCTY, HEMEIKIe — OT XBOCTa K KOHLLY.

Bonbliiee COBEPLIEHCTBO HACEUKH
Y aHIJIMHCKAX HaNUJIOUHUKOB, KOHEUHO,
obu10 Hecnmyuaiino. OHo cBsizaHo ObLIO
C ypoBHeM 00LIero pasBUTHSI U OpraHu-
3aUuK TPOMBIILUIEHHOCTH C Pa3BUTHEM
manyaxryp. B To Bpems Kak B Bepymne
ObLJJO BCEro NSATh HANWJIOUHUKOB (B
lIreitepmapie, HiopnGepre, 3osmHrese
Obl10, TpaBAa, ropasjgo Oonblue), B

AHIJIMU y)Ke MMEIUCh pasBUTble Hamlu-
JIOUHBIe MaHy(aKTyphl.

«Penyranus aHIIMHCKUX HaNUJb-
HUKOB, — nuiIeT $IKoOCOH B CBOEM TeX-
HoJIOTHYecKoM cioBape B 1781 r.,—
0CHOBaHa, IJIaBHBIM - 00pa3oM, Ha TOM,
4TO AHIIMHCKUH HANWJIOYHMK CHauaja
Jesiasl Jidiib OJWH BUJ HaNHJIBHHKA,
KOTOpHI €My yAaJioCh JA0BECTH M0 CO-
' . “BepuieHcrsa. K aroMy npucoeiMHANTCA
Pric. 12. UHCTPpYMEHTH MACTEPCKOM 1Jisi HACEUKH

HanuabHuKoB (1770 r.) polas 3aKajKa.

M3 uyncna 4YMCTO TEXHOJIOTHYECKHUX YCOBEpPIIEHCTBOBAHMH B MPOH3BOJCTBE Ha-
TIHJIBHUKOB TOI0 BpeMEHU YIOMAHEM 0 TPUMEHEHHWH IUTAMIIOB [ OTKOBKH HAMWJb-
HuioB. [anee, Torga Kak B XI B. npu Teodunuu Haceuka npous3BOAUIIACH MPIMO
Ha MOKOBKY, 0e3 cHATUS fAaxke okanuHbl, B XVIII B., KaK MBI Buied, HAMMIbHUKA

TIHaTeNbHO uutMdoBanKch nepef Haceuxoi. Haceuxa, mpaBja, nmpousBOAWIACH ellie

Bpyunyio. Maobperennbie Ui HaCeuky, MallMHLI He HALJIM TOrAa TNPHKTHYECKOro
nipuMeHeHusi (00 STOM HIDKE). :

Tepmuueckasi ke o6paboTka nosyunsia sHaunTenbHoe passutue. Eme B 1627 r.
JHycc pe-na-Gnemr nuuier, 4to TIOCie Harpesa /0 BHIIHEBO-KPACHOro KaJleHusl
CBA3KY HAMUALHUKOB 0pocaloT B COCYA € XOJOAHOW KIIOUeBOH MM KOJOAE3HOH
Bopoii. Ipyroit aBrop, dyepes 150 ser, oTmeuaer, uTO Harperbie HaNUIbHUKK
NOPPY)KAIOT B BoAy 00s3aTeNbHO BepTiKanbHo. Aprop aror M. Slpc u3 Ilapwka,
KOTOpBIi B cBoell Kuure «MeTayulypruyecKue MyTenecTBUs» ONUCHIBAET HECKOJIb-
KO CBOMX M0e3A0K B AHIIMIO, TPEANPUHATHIX C HAYYHOWN 1eJbl0 (KHUra MosiBUIIach
B 1774 r.).

HoBoBBe/IeHHEM, 1O CPaBHEHHIO € NPEABLIAYIIUM [EPUOLOM, SBISAETCS TakOKe
TIpUMEHEeHHe 0TYKUIa [0 Haceuku. [Jleso B TOM, UTO paHee NPUXOAUIIOCH HACeKaTb

oKenedo wiam MATKyro craiab. C mosiBieHueM 0oJiee BBICOKOKAUeCTBEHHOH TBepAoH
- €TaJu  NPULIIJIOCHh  BBECTU MocJjie. KOBKH ODXUr' € LEJbI pasMAryeHusi Craju
¥ YCTpaHeHusi BpEAHBIX HanpsDKenuit, Mo)kHO ObUIO OBl MPUBECTH TaKKe

PsA PELenToB 3aKaJioUHBIX MOPOMIKOB, HO 3/eCb Ha 9TOM OCTaHAB/IMBATBCS HET
BO3MO)KHOCTH,

Hrak, KOHCTPYKIMS HAMUIBLHUKOB M METOABI UX MPOU3BOACTBA JOCTUIJIA CBOEIO
pacupera B Many(akTypHbiii nepuop u sa Bechb XIX B. Gbiios BHECEHO Majio HOBOFO
B 970 MNPOM3BOACTBO (€C/IM HE cuuTaTh HACEKaibHOW MammHbl). Taxoro JKe
pacupera jocturid B MayH(QakTypbli nepuox ¥ Jpyrue opyAausi — HMHCTPY-

r

€le xXopouee KadeCTBo CTaJld M XO0-
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MEHTBI, OCTABIIMECS U BIOCIEACTBUM PYUHBIMI
uHcTpyMenTamu. K HUM oTHOCHTCS, HanpuMep,
KOMILJIEKT CJIECAPHBIX HHCTPYMEHTOB (puc. 13).

CrecapHblii MHCTPYMEHT MBI BCTpedaeM
UACTHYHO Y PEMeCJIeHHMKOB CaMbIX pasJify-
HBIX CHIeLMaJbHOCTel: Y Ky3Hela, y ToKaps,
'V 10BeJMpa u T. ., a TalOKe B CaMBIX pas/iny-
HBIX MaHygakrypax. OT KysHeyHoro, To-
KapHOro, I0BEJIMPHOT0 MPOU3BOACTBA ¥ BEJIET
CBoe Hayaslo OOJIBIIMHCTBO CJIECAPHBIX HH-
crpymentoB. HaubGosee, nomnxoe cobpanue
STUX MHCTPYMEHTOB (KaK M CaMoOe pEeMecsio
‘cjlecapst Kak TaKoBO€) MBI BCTPEYAEM B - MaHy-
(aKrypHbIif TIEPUOL B TIPOM3BO/ICTBE 3aMKOB.

Passutie pyuHBIX WHCTPYMEHTOB IIpO-
XozuT HeoOblYaiiHo Me/IEHHO 1 IPUTOM YHCTO
OMIIMPUYECKUM IIyTeM, KOTOpBII MeTKo oXa-
paxrepusoBaH Mapxcom (cM. Bbime). B 10

MEHTOB, KOTOpasi BOIIa B MallMHY KakK op- : ‘-aumnm:mtm@ il
PAHHYECKAsT YaCTh €€ MCIOJIHUTEILHOT0 MexXa- ) ;
HU3Ma, M0IUI0 ObicTpee, JApyrast yacTb MH-
CTPYMEHTOB, OCTABLINXCS U TIOHBIHE PYUHBIMH,
noyry He uaMeHuaack. OcobeHHo GBICTPoO pas-
BUBAETCS (POPMa MHCTPYMEHTOB B COBpPEMEH-
HYI0 910Xy, KOrja IpPOU3BOAATCS CHCTEMA- 4 2 i
THYECKIIE HayUHble MCCJIeLoBaHUs Tpollecca .g' ,ﬁ{;ﬁ,;,;?*;a”;;f;&y ﬁlf;?—qg[ﬁeﬁzf%%“ﬁ};
pesanusi u paboThl OTAEIbHBIX BUAOB HHCTPY- :
MexTa. B oTom orHomieHun uHTepecHbl paborhl Teitnopa, JDxunnbepra u Ap., J10-
KasaBume, uTo vacTo HeOoJIbIIOE MSMEHEHHE NPUBBIUHON (POPMBI HHCTPYyMenTa (Ha-
[IpUMEp JIONATHI) CTIOCODHO SHAUNTEJIBHO TOBLICUTL NPOU3BOAUTENBHOCTD TPYAA.

Bce 9ro rosopur o HeoOXOAUMOCTH HAYYHOrO0 HMCCIEJOBAHUS PYUHBIX HHCTPY-

MEHTOB, elle TIPUMEHSIEMbIX B COBpEeMeHHOIi npakTuKe. I1pu 9ToM HEOOXO0UMO HCTI0Ib-

30BATH MMEIOMINECS AOCTIDKEHHSI B PaSBUTHM MAIMHHBIX MHCTpyMenToB. K coxkase-

Hylo, Hamy WHCTUTYTBI Majio paboTalOT HAX TPOCTHIMM PYUHBIME HMHCTPYMEHTAMH.
A HacKoNbKO aKTyajibHa B HACTOSILEE BPeMsi aTa npobiiema, BUAHO XOTs ObI H3
TOro, uro BONPOC O PAlMOHATLHOI (opme Tomopa M muibl ObUT noauar Ha XVIlnapr-

KoH(epeHIH.

W3 ncropun ‘HacexanbHON MalIHMHEI

[lepeiijiem K upe3BBUAHO MHTEPECHOMY BOTpoCy 00 M300peTeHn HaCeKayibHoil
MalupHbl IS POUSBOACTBA HAMUIBHUKOB. Heo0Xo/MM0 0CTaHOBUTBLCST Ha IMepBBIX

- IpoexTax 9TON MAIUKHBL, KOTOPYIO TaK )Kesas npuobpectu KpioxuTi (BMecTe ¢ 1mm-

DoBanbHoil MeabHULENH) I HEMENKUX HaIUJI0YHUKOB. ; U
~ Mcropust 9Toif MAIIMHBEL BOCXOMUT K 1503 I'. M K MMeHM aBTOpa mepBOro ee mpo-

- €Kkrq — Jleonapo jAa-Bunuu (puc. 14), Bropoii npoeKT HacexaibHON MAaIIMHbL OTHO-
Curcsr Kk 1627 r. U NpUHANIOKUT MCKycHOMY (paHiy3ckomy' ciecapio  Mariopeny

}Kycc ne-na-Pirewr (puc. 15), aBTopy TexHuueckoro tpyaa: «La fidele ouverture de
I'Art du serrurier», usganmoro B ToM e 1627 . _ :
BecbMa 10Ka3aTeNbHO, YT MCXOAHBIM IYHKTOM B COSAAHUN 00€UX KOHCTPYKIi

- 9yx mamuH 66uta HOPMa COOTBETCTBYIOIErO PEMECJIEHHOI0 MHCTpyMeHTa. Pagnuu-

Y

-~ Hull XapaKrep 9THX HHCTPYMEHTOB, CJIO)KMBIIMHCS KO BpeMeHH H300peTeHmsi Toi
M Ipyroii MallMHBl, OTIPElENIIeT M pasinuue MX KOHCTpyKuuu. JleoHapjo Aa-Bunuu

HpoeicrppoBasi  CBOI0 MallMHY B XepHOA TIPUMEHEHHSI 3a0CTPEHHOr0 MOJIOTKA.
Ero on 1 1m0/10yKI/1 B OCHOBY CBOEI KoHCTpyKimmu. Matiopen YKyce jge-na-®uienl, B3si-

~ Hcropusa rexuuku, 6168
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BIIMCL 4yepe3 124 rojga 3a KOHCTPYHpPoOBaHHE
TAKOM YKe MallMHbI, UCXOAUJ U3 MPUMEHSIBILIIX-
Cs1 y>Ke B TO Bpemsi pasjlesibHO 3y0una U MoJio-
Ta (CM. Bbimie). Bocnpou3sBe/leHne B €ro ManHe
yAapa MoJIoToM 1o 3y0usly U HaceKaHue mepe-
ABUTalOUIErocsi HAaNUJIBHUKA COCTABJISIO OCHOB-
HYI0 H/iel0 ero KoHcrpyKuuu. O0e 3T MallMHBE
(unu, BepHee,00a NPoeKTa) MOTyT CITY>KUTh SIPKOi
WJUTIOCTpalel  110710)KeHusl, yCTaHOBJIEHHOI'O
Mapkcom, 4To B 310Xy MOSABJIEHUSI MALIMH 3TH M0~
CJIE[IHUEe UMM CBOEH OTNpaBHON TOUKOH He ca-
MBI TPYyJl, He IPOCTO Y3KYIO ollepaiuio, a cpeji-
CTBO Tpyja.

Jleonappo na-Bunum npejcraBisia ceGe pa-
0oTy cBOeli MAaLIMHBI CJeRyIONMM 00pasoM:

«Koprnyc HanunbHUKA YKPEIUISIETCsi JBYMSE
HaTSOKHBIMM  TIPUCIIOCOOJIEHUSIMM Ha cajiaskax, .
Cay)KallluX HaKoBasbHed. Yepe3 3T canasku
NPOXOMUT XOJA0BOW BUHT (BUHTOBOU CTEpPIKeHb),
Puc. 14, Haceanniasi mamun} Jleo- - KOTOPBIN ABMYKET X pAaBHOMEPHO Briepe/l; B KOHIe

napio Aa-Buuuu (1503 r.) 9TOr0 BUHTA YKpeIJIeHo 6oJibIloe 3y6uaroe KoJie-

0. 910 3y0uaToe K0JIeCO TPUBOJAUTCS B JIBHIKE-
HUE C IOMOIIBI0 IIECTEPHM Ha MPUBOAHOM Bajly; INOCIEIHUNA TNPUBOAUTCS B B~
MKEHUE TSHKENBIM PYy30M, YKPEIUIEHHBIM Ha peMHe, IIepeKHHYTOM uepe3 WKUB Ha
notosKe. I'py3 mocjie onmycKaHusl NOJAHUMAETCSI CHOBA KBEPXY KPHBOIIMIIOM.

Ha KoHLie NPUBOJIHOTO Bajia HaCa)KeHo Masioe 3y0uaToe KoJieco M3 JIECATH 4acTeif,
KOTOpPOE Tpu KaKJIO0M 060poTe HA OAHY AECSATYI0 ONYCKAeT HA HANWILHUK [UTHHHELE
CTepIKHEBOM, 3y0uA000pasHblil, 3aToueHHbIt U 3aKajieHHbIE CTANbHON MOJIOT, KOTO-
pbiil HAHOCUT HaCeuku Ha HANMJIbHUK; OAHOBPEMEHHO, TIPH JasibHelimeM /BpalieHuy
TIPUBOJHOr0 BaJia, Calasku, Ha KOTOPBIX YKPEIJIeH HAlMJIbHUK, MeJUIEHHO [pO/BH-
raloTcsi Brepef, "aK YTo PaBHOMEPHO HAHOCHTCSI 0lHA HACeuka 3ajpyroib.

Jleonapjio fa-Bunuy npeanonaran cHavana MycTUTh MAWKHY MYTeM [BUTATENb-
HOJi CHJIbI; B €r0 NPOEKTE UMEETCs fa)ke MPUCTIOCOOIEHHE ISt YCKA MAUIMHBL B X0
C IOMOLIBIO 'MAPaBIMYecKol cuibl. - He yanock ycraHoButh, Gbina Jid 9Ta MaldHa
NpaKTUUeCKN BLINOJIHEHA M TNPUMEHEHA; MOC/efHee, BIPOYEM, MajJo BEpOSITHO, MO0
B [OCJIEAYIOUINE AECATHIIETHS HUYEr0 He FOBOPUTCS 06 ee ucmonb3oBanum. KoHCTpyK-
Lusl ee BeCbMa MOYYMTENbHA W MOXKET BIOJIHE KOHKYPHPOBaTh € (paHIly3CKUMU u
WBEALAPCKUMI MALIMHAMU JUTSI HACEKAHMS TWJI, CKOHCTPYMPOBaHHLIMH B XIX RIS
OHA FIBJISIETCA ellle OAHUM OJIECTSIMM NOATBEPIKIEHUEM TBOPECKOro I'eHusl Jleonap-
0 fa-Bunun. 3CKU3bl 3TOM MalMHBL TIATEILHO BBITIOJIHEHBI BO BCEX 4aCTSAX.

Yycc ae-na-Pnem, B NpoTHBONON0KHOCTE Jleonapno na-Bunum, Beer HANHIb-
HUK 110 HEMOABWKHOI HAKOBAJbHE U NMPUMEHSIET Y)Ke BMECTO 3y06unoo0pasHoro 3arto-
YEHHOr0 MOJIOTA OTAEILHO 3YOWJI0O M MOJIOT, T. €. OH ONyCKaeT yIapel MoJIoTa Ha
8y0uso, BCTaBJieHHOE B NPYXUHALMIA fepyKaTenp. TToce Kaduoil Haceuku Hanuib- -
HHUK TPO/BUTAETCs JaJIblie HA PAacCTOsSHME HACEYKM C MOMOUILIO MPYIKUHSILETO phi--
vara, 3y0uaToro Koseca u 3yGuaToii peilicu. 3afep)KuBaIONAE MPYIKUHBI npernsir-
CTBYIOT 0GPAaTHOMY JABW)KEHMIO HaNMUIbHUKA,

Ynap monota (puc. 15) MpousBoAuTCs BpamaiomuMucs Kynaxkamu T, KOTOpbie:
AABAT HA NPY)KAHSAULYIO 110JI0CY, MPUKPEIUIEHHYI0 KO AHY SIMKA; K KOHLY ee Hpy-
KperuieHa metisi, KOTOpPasi OXBaThlBaeT KOHEL CTep)KHSI Mosota B S. Bememcrsue
3TOT0 MOJIOT, KOTOPbIH IePYKUTCS NONBeleHHbIM B NOJUUITHIKAX 0 | P, TIOTHUMAETCS
¥ 10/ AefCTBHEM CBOEH TSDKECTH MajaeT, KaK TOJbKO KyNaK OTXOMUT OT NPY>KUHBIL.
dror yaap, 0AHAKO, HELOCTATOUEH /ISl HACEUKH, OH YCHJIMBAETCS! BTOPOI TPY)KUHS-
Hieil moJyiocoid, Koropasi JAeicTByer uepes APYTYIO ET/II0 HA MOJIOT B TOUKe V; ra-
Kum 006pasoMm MOJIOT YAapsieT si ¢ fo/ibio i Cunoit Ha 3y6unno Z, Koropo: A0JDKHO
HAHECTH HACEUKY HA HAUWLHMK. Bech Me€XaHuaM npuBoauTcs’ B ABWKEHHE py-

3
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KOSATKOH (KpuBowmnom) B cO0Ky siuKa.
Benen 3a npoextamu Jleonapio na-Banuu
u Mariopena Mycc pe-na-diem craiu
NOSIBASATLCS W APYTHe MPOEKThl MAaIMHBI
1151 Hacekauust (puc. 16). C Teuennem Bpe-
MEHM UMCJI0 UX BCe Bo3pacTtaJio. Bee nmpoek-
THI 3TOr0 POjid, OTHOCSIIECS K MEPHOAY 0
1851 r., MoryT ObITb pa30UTHl HA [(BA TH-
na, CMOTPSI 110 TOMY, JIEKUT JId B OCHOBE
MX 320CTPEHHBIA MOJIOT, WJIM Pa3JeJILHO MO-
JIOTOK ¥ 3yousno. Ho Hu Te, Hu Apyrue ma-
WMHBL He HALUIM MKMPOKOro MPUMEHEeHHUsT
(MHbIE U3 HUX a)Ke He ObUIA MOCTPOEHBDI).
XoTsl npejiaraBIiecss CxXembl Hace-
KaJIbHOM MalMHBL ObUTA OBOJILHO MPOCTHI,
HO Ha NpaKTUKe MalliHa oKaskiBanach He-
JOCTaTOUHO YCTOMYMBOW ISl TOro, uTo0bLI
«BBIJIEPYKUBATL BHI3BIBAEMOE YAAPOM MOJIOTA
HenpepuiBHOE COTpsiceHHe 0e3 Bpeda AJIs
TouHocTH». He cienyer 3a0biBaTh, uTo B
TeyeHue J0JIroro BpeMeHH MalHbI H3ro-
TOBJISIIUChL TIPEUMYILECTBEHHO U3 JiepeBa.
B XVI B., Hanpumep, BCe uyacTH MalluH,
3a MCKJIIOYEHUEM HEKOTOPIX MPY)KUH, Je-
JlaJich B OOJIBLIMHCTBE CJyyaes M3 Je-
peBa, KaK 9T0 MOYKHO BM/ETb, HAIPUMEp, Y
I". Arpuxonsl «De Re Metallica» (1556 r.).
K 13roroBneHHI0 JUTHIX CTAHUH U Ya-
CTell MallWH u3 UyryHa NpUCTYNAaloT UL
B Konue XVIII u B navane XIX BB. mno- Bier s W
cl1e TOTO, Kai MepeXoj K BRIMaBKewyry- ' 1 TG o EC Ae
Hg Ha KaMEHHOM YTJie BMECTO APEBECHOr0
1103BOJIMA NIOJTYUHTh B 0OJIBLUIMX KOJIMUECTBAX AEUIEBbIA JIMTEHHBIA UyTyH.
Hpyroit NPUYHUHON TOT0, UTO HACeKanbHble MAMHALI He TMPUBMBAJHCH HA TpaK-
THKe, Oblna HEOAHOPOJHOCTb CTajld, NPUMEHsIBUIEHCS IS HanuIbHUKOB. Jra He-®
OAHOPOAHOCTH MpOMCTEKAsa U3 CaMoro c€nocola M3roToBJEHMs CTayiu, KOTOpasi co-
Aepriana BIUTIOueHKst utakoB. [Ipy Takux ycsioBUsIX OT HacexasblyKka TpeboBasoch
yMmenue rubKo npucnocabsuBaThCs K MaTepuasy B KaXKIOM OTAesIbHOM ciydae. st
JOCTH)KEHHST OJMHAKOBOM TJIyOWHBI Haceuexk yaap 1o 3y0uiy A0/DKEH ObUT GBIThH MPH
Gonee mMarkom Mmarepuane ciabee, npu GoJiee TBepAOM cuibHee. TOUHO TaK e Ha
YTOJIIEHHOM yacTu yjAaphl JO/DKHBI OBITh CuJibHee, ueM y Kouua. I'lpy neusmeHHoit
Cujie yjlapa moJiora Takasi ruGKOCTL HeBosMokna. Jlummb mocsie mnosiBieHust Oec-
CEMEPOBCKOT0 M MapTEeHOBCKOI'0 MPOLECCOB CTA0 BO3MOMKHBIM IOJIyUeHHE CTalu C
Gosiee OJHOPOJAHBIMUM MEXAHWUECKMMH KauyecTBAMHU.

- Hakonern, nojiHasi 0XHOPOAHOCTb HACEUKH W PerynypoBaHue CHJIBI YAapa Ha
IIMPOKON yacTH HANMUJIBHUKA U HA Y3KOM KOHLIE €ro CTajii BO3MOYKHBIMM JIMIIb B pe-
3ynbTaTe pasBUTHS KUHEMATHKM MEXAHU3MOB M YBeJIMueHHsl onbiTa B MallMHOCTPOE-
HUM, B pe3ysibTaTe COBEPLIEHCTBOBAHMS HaCeKaJbHBIX MAlIMHHBIX 3YOUIILEB U CIIO-
Co00B MX 3aTOUKH U TOMY MOA0OHBIX YCI0BUM, NOABUBIIKXCS ML B KoHlle XIX B.
Mo Toro e, a ocobenno B XVI—XVIII BB., pyuHasi HaceuKka, eCTeCTBeHHO, Obljia
3HAUYNTEILHO TPOU3BOJUTEILHEE U TOUHEE MAIIMHHOMU. < :

Beew crasaHHBIM  00bsicHsiercsl TOT (paKT, 4TO HaceKasjbHas MalllHa He IPUBK
JIaCh B 310Xy MaHy(paKTyphl, XOTsi CaMblif XapaKTep onepauud Haceukd TaKoB, 4TO
oHa joypkHA ObUla B YMCJIE MepBbIX TOABEPrHYThCS Mexauuzauuu. YUpesBbluaiino
MHTEPECHBl KPUTUYECKHE 3aMeUYaHus 1o MOBOAY HAMMIOUHBIX MallWH, MPUBOAUMbIE
Ipextnem B ero nsitoM ToMe «TexHonornueckod sunuxaoneauud (1834 r.).

ok
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«Bpl  CieIaHBl MHOTOUKCJIEH-
Hble TMONBITKY HACeKaTh HAIMJIbHUKH
' ¢ moMmolibl0 MamuH. Jra pabora B
OCHOBE CTOJIb IIPOCTA, YTO HETPYIHO
NpuayMarb JJisi Hee MallUMHy, BbI-
TIOJTHAIOIIYI0 OCHOBHBIE TpeDOBaHMUS.
Korja HanMILHUK YKperuieH Ha co-
OTBETCTBYIOIEV MojcTaBe U 3y0uJI0
IPUCTPOEHO HaJl HUM B COOTBEICT-
BYIOLIEM I10JIOYKEHHH, TO MpU I10MO-
1M MOJIOTA, Iajaloliero ¢ ompeje-
JIEHHOU BBICOTHI, HAHOCUTCS ylap; 3a-
. TeM, B TO BPemsl KaK MOJIOTOK CHOBa
"4 JI0AHUMaercsl ¥ 3y0usio NPy KUHOI
B 16. HacerxanbHast MamuHa, MpeAsiodKeHHast EEVHOVE IDRA s Fha RueiE. e
nuc. ‘ I bHZ M3 s p HE
E. Ceut u3 Apuns 1831 r. amep. I'li.lTer1TN§'461720- ?II;I(J)I;;I?:){ ’rlz)}?“?)ﬂf S gg}iz;ﬂnp};z;z?g?};gi
Moe MOy OTHejbHBIMU Bpesamu paccrosinue. IlpoBeienue Bcex 9TUX ABWKEHUH B
PEryJISipHON TI0C/IeA0BaTeIbHOCTH Upe3BbIualiHo MpocTo. TPYyAHOCTH BO3HUKAIOT IIPH
BBHINIOJTHEHWH, JieTasiedf, a MMeHHO: : :

«1. MaumuHa He MOYKeT ObIThb COBEpIIEHHO NMPOCTOM BBULY Hajmuusi pasHoobpas-
HBIX JBIDKEHUN; 3T0 [JeJIaeT ee MaJIoNpUcroco0eHHoi K ToMmy, uToObl BBIIEPIKATD
BBI3BIBAEMOE YyJapaMy MoJIOTa HempephiBHOe coTpsicenne 0e3 Bpeaa s TOYHOCTH.

«2. Tlpu 3arouie UCTYTNUBIIErOCS WM 3a3yOpUBIIErocs 3y0ua JIErKo CJydaercs,
UTO peslbl MOJIyYaloT HEeCKOJIbKO HHoe Tosioykenne. Ecau Bo BpeMsi HACEUKH NPHUXO0-
JINTCSI 3aTauuBaTh 3yOWJIO, TO MECTO, Fjle CHOBA HAUMHAETCS] HaceKaHue, Hen30eKHO
0CTaercsi 3aMEeTHBIM. ' .

«3. HensmenHast cuia yjapa MoJoTa, KOTOPYIO IPU TOBEPXHOCTHOM OCMOTpE
MPUHEMAIOT 34 NPEUMYIIECTBO MAUIMHBI, JaJeKo He SIBJIAETCsl TakoBoW. Y craju
BCTPEUAIOTCST MECTa PasjiMuHoi TBepA0CTH, KOTOpbie BLI3BIBAIOT HEPABHOMEPHOE NPO-
HIKHOBeHNEe 3yOuia, KOTOpOH Npuaaercsi ornpeleseHHOe T0JIOKEHHE B OTHOIUCHHM

: Ka)K/l0i TOBEPXHOCTH,
criefloBaTesIbHo, Ty0-
)Ke mpoHaKaer B Goliee
BBICTYMAION{ME MeCTa.

«Haxowel, 3a0CT-
peHHble  HaNUJIbHUKU
TPeOYIOT HA Y3KOM KOH-
e Gosee ciradbixX yhia-
POB MOJIOTA — €CJIH 3Y-
OuJio  He JIOJDKHO Jie-
JlaTh 3/iechb Oosiee Iiy-

- DOKHe Bpe3bl, uyem Ha
HIMPOKOM - yacTu. ITH
(M ele jpyrue 00CTOST-
TeJIbCTBA CUJIBHO 3a-
TPYAHSIIOT BBITIOJIHEHUE
MaUIMHBL U HaCeYKH
! HalUJIBbHUKOB; OJHAKO
£33 R Mg IBce aro me menpeojo-
JIUMBIE  TIPENSITCTBUS,
. Aayke, HaIpoTUB, CO-
pepsUeHHO HECOMHEHHO MOYKHO HAceKaTh X0pollie I‘Ié’:m;ﬂbl{qul Néamfg{oﬁ. JIlequ:ngceTxix’s
JIpO/eTaH HBIX OTBITOB pasuBa/IICh 10 CHX TOP 00 JKOHOMUUECKYIO HEBBIMO/L ek
Oyuu pabouuii, HEoOXOAMMBIM UL 00CIIy)KUBAHNS  MalUMHBEl, MOI' B GOJILUIMHCTRE
c/1yyaeB CTOJIb)ie GHICTPO HATOTOBUTH HATMIILHUIK BPYUHYI0; H3TOTOBJIEHME HKE Cpasy

Puc. 17. AmepuKaHCKas HacekalbHAs mMampiHa «Kpym», 1851 r.
)
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HECKOJIbKUX HalWJIbHUKOB Ha OJHOI MallpHe e/Ba
JIA BOSMOYKHO. Tak 00BsICHSIETCS] NpUUMHA HeNpume-
HEHUS Ha 00JIBINOM MPEANPUATHY MAIIMHBI JUIST Ha-
CEUKU HANUJIbHUKOB, 38 UCKJIOUEHMEM IIPUTOTOBJIEHHU ST
MeJIbUaiiMX HAMKMJIbHUKOB JJIs1 UaCOBLIUKOB B AHTJIMN
u lseiinapun. PenrabenbHoe wucrosb3oBaHme Ma-
IIMHBL  0COOEHHO BEPOSITHO IIPpU NPOM3BOJACTBE Ma-
JIBIX U TOHKUX HANIUJILHUKOBY.

B janeneiimem passuTtum HaceKasibHasi Mauiu-
Ha TOAOGHO PSIYy [APYruX MAIUMH ¢...[IOPBIBAET CO
CBOMM pemecJIeHHBIM 06pasLoM, IepBoHayaibHO BCe-
€TI0 Oonpe/ensiBIIMM €€ KOHCTPYKLUI0, u mpuobpe-
TaeT cBoOOAHYI0 (POPMY, ONIPENETISIEMY 0 HCKIIIOUUTEb-
HO ee MexaHHuecKoW 3ajauveit...»l.

Amepuranen XK. Kpym mosiyuns B utore 1851 r. B
Bammurrone marenr sa Ne 8199 wa mammny st Ha-
CEUKH HaNMJIBHUKOB C CBO€0Opa3Ho KOHCTPyKIueid Puc. 18. dpaHnysckas nacekanb-
CTaHUHBL (puc. 17). CylecTBeHHOE W 3ameyaresbHoe — HAsl MaumHa <bepros, 1862 r.
HOBOBBeJleHHEe 3JleCh 3aK/I0uanock B ToM, uto Kpym
TEPBEIif 0TKA3aJICST 0T MONPAKAHUS PYuHOit paboTe 1 npuMeHH 0ady Mosiora B, Ko-
TOpast HaXoJAUTCSI HA ABYX MOAUIUITHUKAX. Ilo Bcem pnaHHbIM Kpym —IepBbIf KOH-
CTPYKTOp MAIIMHBL JJI HACEUKH, KOTOpHIl 1300pes 6aby MoJoTa, MOJYUMBIIYIO B
HACTOosIee BpeMsi MCKTIOUNTENbHOE NpumeHenne. Mamuna Gbina Taioke o6opyaosana
TIOABWKHOI KapeTKoM, Ha 4oTOPOil TMOMEILascs HanWIbHAK, U 1abJioHOM, ocyuie-
CTBJISTIOIMM aBTOMATHUECKYI0 PeryJIMpOBKY CHJibl ylapa Ha OCTPHE HanujbHUKA.

Puc. 18 u30Gpa)kaer ycOBepUICHCTBOBAHHYIO KOHCTPYKIMIO Maumbl bBepto
B TOM BHJl€, B KaKoM oHa Obliia BbiCTaBjeHa B JIOK-
Jone B 1862 r. INaTenT Ha Hee ObLI BBEJIEH paHbILE,
B 1854 r. 10 OblTa MepBas MauluHa, AEHCTBATEIID-
HO TOJHASL K YMOTpeOIeHuto ISl HaceuKy G0sbIIuX
M CPEAHMX HaNUILHUKOB.

OcHOBHOE pa3yinuue Me) 1y BCEMU ONUCaAHHBIMI
MallMHAMU [1epBOM TPyMbl (MOAPAYKAIOUUMU pyd-
HOU paboTe) u BTOPOM Ipymmnbl, K KOTOPOil OTHO-
csircst matusl Kpyma u Bepuo, cocrour B TOM,
yTo B ITUX TMOCTEAHMX JepKaTenb 3ylOuna Obid
CoeMHEH ¢ TajalomuM rpy3om (6adoit mosora). [pu
TIaJleH|H 9TOT TPy3 NPOM3BOJMI HAa Koplyce Haru-
JIbHUKAQ Haceuky. Yjpap Mor ObiTbh yCuHJIeH C T110-
Molbio Tpy)kuHsl. Kpome Toro, BepHo BBes JBH-
HCYLLYIOCST B 00€ CTOPOHBI TSDKeJYIo CTaHUHY C ca-
JIa3KaMM M MIATPOH B KAUeCTBE OIOPbl HANUIBHUKA.
ITUMM MalUMHAMU J0JIT0€ BPEMst 1T0JIb30BAUCH JIJIst
HACEUKH HAIMWIBHUKOB, HO CO EpeMeHem Ece 00JiL-
e BBISIBJISIACH HEOOXOAUMOCTH B JIydlIUX Ma-
muHax 0ojiee BBICOKON POM3BOAUTE/IHHOCTH. e

Beejienyie TPOU3BOJAUTENILHBIX HACEKATEIBHBIX — Miihiv S e
MalllfiH B HaNWIbHOE TPOU3BOJACTBO OBIIO CBA3AHO ~  pye. 19, Hacexanbhasi MaliuHa
_ C OKeCTOYeHHOM K1accoBoit 6opbBoil B 9T0M oTpacin «Bere», 1895 r;
NPOMBbIIVIEHHOCTH. B Hanuiounblx MaHy pakTypax,
rje o cepeauusl XIX B. COXpaHWJIHCh PYUHbIE CIIOCOOBI HACEUKM, KalUTaHCThHI
UMb TOTAA pemuau nepeitu K (GadpuuHbIM METOJaM NPOM3BOACTBA, BBEAS Hace-
KaJbHble MalMHBL, KOrja UM TOHAA00HJICS KOHTpyjap mpotuB pabouux, opraHu-
30BABIIMXCA Jist OopbOBl 3a cBoM MHTepechl. Bpejenre HaceKaJbHBIX MAlUUH BbI-

4
i

1 K. Ma pkc, Kanuran 1. I, crp. 290,
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Puc. 20. dpe3epoBaHHbIe HANHIBHUKH Puc. 21. BoimngoBanube HACGUKH HANUIBHUKOB
NpodUILHBIM KpyTom 110 Metony hupmbr JTunauep

OpacelBaJio U3 MPOU3BOACTBA COTHH pabdouux. Y 3/1eCh 1000HO TOMY, UTO UMEJIO MECTO
Ha 3ape NPOMBILLIEHHOT0 TIePeBOPOTa, MPOUCXOAUTH OYHTHl pabouux MPOTUB Maulu-
Hbl.—«B cTapoMofHbIX MaHy(axTypax, — nucan Mapkc,—elie ¥ B HacTosilee Bpemst
HHOT/Ia TOBTOPAOTCS rpy0Gbie GopMel BO3MYLIeHUsT padounx NPOTUB MamuHbl. Tak,
Hanpumep, B HanuiaounoMm mpoussojcTse Iledduabga B 1865 r.» L.

UTo0bl 3aKOHUUTH 0YEPK, CKAYKEM HECKOJbKO CJIOB O JaJibHeiIieM pasBUTHM
HAMMJIOYHOr0 Mpou3BoAcTBA. HacexanbHasi MallyHa COBPEMEHHON KOHCTPYKLUM
nosiBunach Jimib B 90-X rofax npouuioro cronerusi (puc. 19) u npojospkana cosep-
1IEHCTBOBATLCS U JAajiee. V3roToBjieHne HanmibHUKOB Ceffuac OKOHYATEIbHO CTajio
(paOpuuHpIM 11pou3BoOACTBOM. HOHCTPYKUuMS >Ke HaNMJIbHUKA, KaK Mbl Y)Ke YKa3bl-
BaJIM, HUKAKUM 0COObIM U3MEHEHHSIM He MOJBepranach, 9TOT PYUHOU HHCTPYMEHT

YIIOPHO COXPAHSUI 10 CUX [Op CBOIO (OPMY, YCTAHOBUBLIYIOCS B TEUEHUE CTOJIETHIE.
: Ho B HacTosee BpeMﬂ HAanmuJIbHUK U €ero npo-

H3BOJICTBO CTOSIT Tepej MepCreKTUBON MoJIHOTo
TEXHUYECKOT0 MEePEBOPOTa, CBSIBAHHOIO C COB-
peMeHHBIM pPa3BUTHEM TEeXHOJIOTHH MEeTaJa000-
patotiu. [Tpumenene (ppesepoBaHusi, MPOTSDK-
K, TPOKATKY M, HAKOHeL, pe3bOonumdosanmsi
, K TPOM3BOJCTBY HANMIBHUKOB OOCIAET BBICTY-
Puc. 22. Mpuganue yria noguytpennsu NUTh B KauyecTBe Cepbe3HOT0 CONEpPHUKA Hace-
3ybuam manunbauka npu nomoun (A) KaJbHOM MamuHel (pu:.2), 21). ITH MeTO/BI M0-
MyaHcona, (B) HOKUMHBIX DOJIMKOB & poycAaloT U uaMeHeHne opmbl 3y6a HanuIbHUKA
4 MPUMEHEHHE COCTABHBIX HAMMWJIBHUKOB, ¢ HakyiaaKo# (puc. 20). Keratn ckasath—
TEH/ICHIIMsT BBITECHEHMSI U 3aMEHbI CTApMHHOI0 METO/1d HACEUKH HANWJILHUKA BCTpe- :
yaer cepbedHble npensTcrBus. HaceuenHblt oObIUHBIM Cliocofom 3y0ell HAMNJIBHAKA g
uMeer yros pesanus Gosiee 90°, 4 To cospaer Xy/Alne YCIoBUS pe3aHusl 10 CPaBHEHUI,
/

1 K. Mapxkc, Kauran, 1.1, crp. 320, npum. 195,
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€ HopmaJibHeIM pestiom. Kpome Toro, Takoit 3yoery
ObIBaeT 00bIYHO HerpaBUiIbHOM (POopMBI U KpyTO 3a-
ocTpeH ¢ Kpaw. PpesepoBauHblii 3ybel; obiagaer
NpaBUILHON (GopMoit M MOXKET MMETh IepefHHii
yros (yrosi mogHyTpeHus). ITo jaer GOIbIIyIO
CTOMKOCTb M IPOU3BOAUTEILHOCTL (Ppe3epoBaH-
Horo HamwibHuka. Ho - oxaswiBaercsi, uro npu
pyuHoii palore (pe3epoBaHHLI HAMWJILHUK Tpe-
Oyer Oosibulero HanpsHKeHWsi, Yem HacCeueHHBbIH,
Tlocnennnii Grarojapsi HATUUUIO CYIKEHHBIX OCTPBIX
Kpaes 3y01a Jierde Bpe3biBaeTcst B Marepuasl,

Kpome Toro, = mosiBjsloTCA HOBBIE METOMBI,
Jalole BO3MO)KHOCTb MOAYYaTh U yToJ TOAHYT-
peHUsi, CoxpaHss TPeXHUNA Ccrnocol HaceKaHUsI
3y6uoB. [Mas oTod uenu 3yOLam npuaaercs Ha-
KJIOHHOE TI0JIOKeHue, JInbo NP MoMoLIY 1yaHCoHa,
b0 TpU MOMOLIM HAXKMMHBIX POJIMKOB 2 (puc. 22).

ITpumeHeHne HamWIbHUKA KaK MAalIMHHOIO
MHCTPYMEHTa B BBIMUJIOBOYHOM CTaHKe (puc. 23)
o0elaer HOBOE pa3BUTHE 3TOMY CTAPUHHOMY WHCT-
pyMmeHTy. XOTS ¥ TECHUMBIA ceifuac (pesepoBaHu-
£M, HUIM(POBAHUEM U COBPEMEHHLIM INPOGHUIIbHBIM
TIpOKaToM, OH eme JoJ ro Oyaer HeoOXoauMeii-
UMM MHCTPYMEHTOM B HallleM TMpOU3BOACTBE WU
CTPOUTEJILCTBE. VI3yueHue u OCYIeCTBJIEHHE ITHX
C[BUT0B, HaMeyalomMXCsl B IPOU3BOACTBE Ha-
TUILHUKOB (00JIBIUMHCTBO U3 HUX He BBIILIO eme  Puc. 23. BoInuJaoBOuHbI CTAHOK.
U3 CTaJluy SKCNEPUMEHTAIbHBIX  MCCIIE[0BAHNUIA), JOJDKHO OBITH NPOBEAEHO B LOJBI
BTOPOH MATHIIETKHU.

3aKJaioyeHue

MapKCHCTCKoe MCCIEfoBaAHIE UCTOPUU MHCTpYMeHTa NpeACTaBIIsieT ocobble TpyL”
HOCTH B CHJIY CJIeAYIOIIMX ABYX MPUUKMH: BO-NEPBbIX, 00J1aCTh MCCIEL0BAHUS SIBJISIETCS
He ONpeleNIeHHOH O0TpPacnbi0 NPOMBIJAEHHOCTH, KaK 9T0 HMEET
MEeCTO B UCTOPUH METAIULY Ly, FOPHOr0 IeJIa U T, ., A ONpPEAeeHHHIM 3JIeM e HT 0 M
TeXHHUKH PA3IHUHBIX OTPACNEH INPOMBINIIEHHOCTH; BO-BTOPHIX 3TOT SJIEMEHT
TeXHUKU—O/JUH U3 HEOTBEMJIEMBIX M BAXKHEeMIIMX Ha MPOTSHKEHUU BCEH HCTOpHU—
OTJIMYAETCS CBOMM COOMpPATeEJbHBIM XapaKTepoM (KUHCTPYMEHTB). VYKa-
3aHHBle 0COOEHHOCTH VHTEpECYWOllelt Hac o6iacTd MCTOPUM TeXHUKM 3aCTaBJISIOT
u30path (hopMmy HCTOPUKO-TEXHUUYECKOr0 ouepKa, KaK eIMHCTBEHHO BOSMOXKHYIO Ha
JaHHOM 3Ttane ucClefoBaHusi. Bhllle npuBefeHo0 HECKOJIbKO 3BeHbEB M3 LENH TaKUX
0uepKoB. Berjio orjisiHeMCsl Ha MX CoAep)KaHHe M OCHOBHBIE BBIBOJBL.

> &

VKaszauust Maprca o6 MHCTpyMeHTe B CBeTe COBpEMEHHON TeXHOJIOTUU I[103BO=
JISOT JaTh onpefesienne GYHKUMI UHCTpYMeHTa, crioco0CTBYIEe BLISIBIIEHUIO MyTel
€ro TexHuuecKoro passutvsi. MCTopuuecku MaliwHHbIM UHCTPpYMEHT pasBUJICS W3
pemeciieHHbIX MHCTpYMeHToB. Heo0Xxonumo pasmyaTs B unciie pemecieHHBIX UHCTpY-
MEHTOB CJIO)KHBIe OpyAWsl MaHy(paKTypHOro TepHojia, pasBUBIIMECS] BIOCI/IEJCTBUN
B MallMHy (MPSUIKA, TKAUKUA CTAHOK, TOKAPHBIA CTAHOK U JP.), OT NPOCTHIX opyiui,
Tiepele/iINX B HCHONHATEILHBIA MeXaHU3M MAIIMHBI B Ka4yeCTBe MAUIMHHLIX HHCTPY-
MEHTOB (CBepJIo, ITHJIA ¥ Jp.), a YacTbi0 OCTABIIMXCS PYUHBIMU (HATMJIBHUK, TONOP
1 T, I1.) OpYAMsIMU Tpyja. AR
ARG ~ ( ;

A H. 1. MapTbinoB, [TPOUSBONCTBO HANWIBHHKOB B €6, «[lyTH pasBUTHSI MHCTPY-

menranbuoit npombiuiennoctd CCCP», uan, «Cranpaprusannst ¥ panuonamsanus», 1934 r,
2 A, C. Kypumnu, Poywas cnoco6nocts HamwibHukos, 'HTH, 1932 r,
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[Ip ocreie opyaust Tpya HAUMHAIOT CBOE Pa3BUTHE €llle B TOUCTOPUUECKUN epUHoj.
CormoCT aBJisisl XapaKTepHCTUKY CTyneHeil 00IeCTBEHHOTo pasBUTHsI (10 JHTeJbCY )
C KiaccuuKalme amox 1o THIAM OPYAMH U Mo Croco0am WX MBroToBJIeHUs (ycTa-
HOBJIEHHOW apxeosioraMi), UCTOPUK TEXHUKKM HAXOAUT MONJUHHBIE CBSISU MEKILY
CMeHOW 3MoX o0EeCTBEHHOI0 pa3BUTUS M PA3BUTHEM HHCTPYMEHTAJIbHON TeXHUKU
B, JloucTopuyieckuii mepuox. C Apyroit CTopoHbl, pacCMoTpeHHE JOUCTOPUUECKUX OpY-=
AWMU B TEXHUKO-3KOHOMUUECKUX YCIIOBUSIX SIOXHM MX IOSIBJIEHUS IOKA3bIBAET CBSI3b
MeK1y pasBUTHEM HMHCTPYMEHTOB, 00paloTKoil HOBBIX MaTepuasoB M IPOU3BOACTBOM
opyxusi. HakoHell, oHO faeT BO3MOYKHOCTb YCTAHOBHTB, YTO OCHOBHbBIE THIIGI COBpPE-
MEHHBIX WHCTPYMEHTOB B «3apOJBILIEBOM COCTOSIHUMY MOSIBUJIMCH elle [0 MPUMEeHEHUs
eneza. Micropuueckasi cmeHa MaTepuasioB (KameHb, OpoH3a, JKelie30) CBsI3aHa C Tpe-
GoBaHUSIMIL TBEP/LOCTH U OJHOBPEMEHHO OTpe/le/IeHHoll BASKOCTH HHCTPYMEHTA, MKy
TEM KaK 00a 9TH CBOMCTBA B MPUMEHSABIIMXCSI /ISl H3TOTOBJIEHNST MHCTPYMEHTOB MaTe-
puanax HaXopATCsl ME@KAY Co00l0 B MOCTOAHHOM TEXHHYECKOM IPOTHBOPEUHH.

PassuTie HeosuTa IOATOTOBJSET MOSIBIIEHUE METa/UIypPruueckoil  TeXHHKH,
4 BMECTe C Hel0 Me[HbIX U OpOoH30BBIX M3Jle/INit, B ToM uucie opyauit u opywusi. [lo-
BbIlIEHHE TBePAOCTH OpOH3BI CBsI3aHO C yBelnueHWeM ee Xpynkoctu. Cranb obnagaer
OosblIol TBEPAOCTHIO U BSSKOCTBIO, Gyarofiapsi YeMy U HaXo[UT IPEUMYIECTBEHH0e
IpUMeHeHHe B MHCTPYMEHTAIbHOM Jiejie. 3aKanka U LeMeHTalsl 3HAUNTEIbHO MOBbI-
WAKT TBEPAOCTH CTAJIM, HO BMECTE C TeM YBeJIMYMBAIOT ee XpyNKocTh. CBsI3b MEXLY
TBEPAOCTBI0 M XPYIMKOCTHI0O MaTepuana npuBeja B TeopuM K yTBepykaeHuio Jlege-~
Oypa, uTO 9TH CBOWCTBA Hepas/iesibHBI ¥ YTO 002 MOHATHS SIBISIOTCS TOYKECTBEHHBIMH .
IT0 YTBEPHK/IeHHE BPE(HO U PeAKIOHHO, TAK KAK BeleT K 01Ka3y oT peuleHHsl oJHoil
U3 Ba)KHeHx TexHuueckux npobaem. OHo ommbouHo, TaK KaK paspelieHne mpoTHBO-
peunsi MeXKAy BSISKOCTBIO U TBepPAOCTHIO BO3MOYKHO 0 UeM CBHMETEJIbCTBYET TOSIBJIEHHE:
MapraHuoeBUCTON Clanu. Ira mpobdiiema oCoGeHHO aKTyajbHa it HauOosee CoBpe-
MEHHBIX WHCTPYMEHTAAbHBIX MaTepUasioB — TBEPAbIX CIUIABOB.

Ykasanusi Maprca o 3aKOHOMEPHOCTSX B MNPONUIOM TEXHUUYECKOM pasBUTHHM
MHCTPYMEHTOB HATJISYIHO UIUTIOCTPUPYIOTCST OCHOBHBIMU (DAKTAMM M3 MCTOPUU HANMJIb- |
HuKa. K oTuM (aktam OTHOCATCS NpeXcie BCero: MosiBjieHde NepeKpecTHoll Haceuku
BMECTO OJAHOPSIIHOM, TIpUMeHeHNe IPH Haceuke pasjieslbHo MOJIOTKA M 3y0uiia BMECTO
3a0CTPEHHOr0 MOJIOTKA, JuepeHiuaiys (opmbl HaNUIbLHUKOB, TECHO CBA3AHHAS
¢ pazBuriem maHypaxrypel. HanmnbHuk, Kak ¥ 007bIIMHCTBO peMeCTeHHbIX HHCT-
PYMEHTOB, COXPAHUBIIMXCSI, TIPEMMYIECTBEHHO, B Cdepe pyyHOro Tpyaa, npuobpes
CBoI0 (opmy B Many(axTyphblit nepuog— 8 XVIII 8. u ¢ Tex mop mourd He pas-
BUBAJICS1 10 TOC/eHNX JieT. IToCKONbKY pyuHble HHCTPYMEHTHI, ~IOCTeeHHO Bbi-
TeCHsieMble MaUIMHOH, elle [0Aro GYAYT NpUMEHATHCS B OTAENbHBIX Chepax npous-
BOJACTBA, He0OX0AMM0 HAYUHOE UCCiie[loBAHIe MyTell yCoBepilleHCTBOBAHMUST STUX HHCT-
DYMEHTOB, TaK Kak emje MapKcom yKasaHa TeHIeHUMS K 3aCThIBAHUIO “(DOpPMBL
TaKUX UHCTPYMEHTOB (IIPU UX CTUXUIHOM pa3sBUTHU) HA COTHHU JIET. -

Hcropust cTaHKa JUisl HACEUKH HANMJALHUKOB, BeAyllero CBOW UCTOpuio oT Jlgo-
Hapo Aa-Bunum, TaioKe MOYXKET CIy)KUTh WIUTIOCTpallMel K HEKOTOPHIM U3 YKasaHuii
Mapiea o nmyTax mpomuioro TeXHUUeCKoro pasBuTHsi MaimH. Wmeiomumii Gosee uem
500-1€THIOI HCTOPHIO HACEKAJbHBIA CTAHOK HALIEN IOJIHOE PACTPOCTpAHeHHe JIMIL
B YCJIOBHSX MIMPOKQIO pasBepThIBAHUST MALIMHOCTPOUTENbHON TexHUKH. CoBpemeH-
Hasi TeXHOJIOHsT MAMIMHOCTPOEHUS] HameudeT HOBLIe METO[bl M3rOTOBJIEHUST HACECUKN
HANUJIbHUKOB: MPOTSHKKA, ()pesepoBanue, peanda, HUH(oBAHUE—KOTOpPbIE B Clyuae
yenexa o0ellar MpousBecTH MepeBopoT B Jiesie MPOMSBOACTBA HAMUILHUKOB, Bo
BTOPOit NsATHJIETKE HeoOX0oAUMO TH[ATeNbHO H3YYHTh M. 9KCIepUMEHTHpOBATh 9TH,
HOBBIE MeTOJIbl MPOU3BOACTBA HANWIBHUKOB, @ TaK)Ke 00Jjiee IUPOKO MPUMEHSTH
M COBEPUIEHCTBOBATL BBITMIIOBOUHBIA CTAHOK, B KOTOPOM HANWILHUK IPUMEHSIBIIMIACST:
UCKJTIOUUTENIBIT0 B cepe pyuHoro Tpyja, UTPAET YIKE poJib MAMMHHOLO HHCTPYMEHTA.

HamuneHuK, Kak BBIIIE YKA3bIBAJIOCh, SIBISIETCS TEXHUUECKUM MHCTPYMEH-
TOM Many(paxTyprHoro nepuoga. I'lpoMmelnieanblii mepepopor Jaj CHILHBIA  TONUOK
- PACBUTHIO PsI/la MAIUMHHBIX MHCTPYMEHTOB. Pa3BuTye OCHOBHBIX MAIIMHHBIX WH~
CTPYMEHTOB TpeGyer [a/bHeiero u3yyeHus U OCBEeImeHdus. 8
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DaextpocBapouHas TexHuka CLLIA
B NEPUOJ KpH3HCa ;

Caapoqnoe JleJI0 — OfiHA U3 CaMbIX MOJIOJBIX OTpacijieil COBpEMEHHOH Kanura-
JIMCTUUECKOM poMBIIIIeHHOCTH. [TpaKTHyecKn KakK TeXHOJ0rHUeCKuid Npouece cBapKa
cTana pasBMBATBCS TOJIBKO M0C/IE MHUPOBOM HMIEpUANUCTUUECKOit BoifHbL. Tlpw-
MeHeHue CBApKH B PEMOHTE pAa3pyLIEHHBIX H3eNUi M MEeXaHHU3MOB, BLISBUB
OrpOMHBIE BOSMOKHOCTH M NPEMMYIIECTBA 9TOT0 METOAA, MPUBJIEKIO0 K HeMy BHHUMA-
Hie UHPOKUX TNPOMBIIITIEHHBIX KPYIOB. ’

Heo0x011M0 KOHCTATUPOBATh, YTO IIOUTY HM OAHA 007aCTh TEXHUKH He Pa3Bi-
BaJlaCh TaK CTPEMUTENbHO M OypHO, KaK cBapKa. 3a rofbl, MPOIUEAIINE OT OK: Hua-
HUST BOWHBI 10 Hayaja MUPOBOI'0O KPHU3KCaA, CBApOYHAsl TEXHUKA NPOLLIA YEPE3 Lesiblit
psif atanos 1 K 1929 . focTuryia 3HaUMTEIbHON CTeleHu COBEPLIEHCTBA. JTO TeM 00-
Jlee 3aMeyaTesIbHO, UTO CBApKa ¢ TeXHUYECKOH TOUKU 3peHUs1 MPEACTABsAIA MOIOA0H,
PEBOJIIOIMOHHBIH Ipoliecc, BHepenne CBapKky B NPOMBIILIEHHOCTb JENaio U3JIUIHIM
OrPOMHOE KOJIHUEeCTBO 000pYy/I0BaHHUSI, NPHUCIIOCOOIEHHOr0 IS APYIUX METO0B Mpo-
H3BOJICTBA, KaK KJIEMKa, OTIUBKA U Jp. ECTeCTBEHHO MOITOMY, UTO HA MEPBHIX Mopax
CBapKa BCTpeTHNA OCTpoe CONPOTUBIIEHME CO CTOPOHBL Psifia UpeAnpuHuMaTenei,
3aUHTEPECOBAHHBIX B UCIIOMB30BAHMU CBOEro 00raToro, AajeKo eile He M3HOUEHHOTO
oGopyaosanusi, OfHAKO, HECMOTPSI HA 3TO CONPOTMBIIEHME, NMPEUMYIHIECTBA HOBOIO:
merofia OblM CTOJIb OYEBMAHBI, UTO JaKe BO Bpa)KaeOHoH o0CTaHOBKE emy yAauoCh
HE TOJIbKO 3aBOEBATH NPaBa (rPAKAAHCTBAY, HO M CeJaTh OrPOMHBIE YCIEeXH 10 JIMHUN
yCOBepIIEHCTBOBAHNST CaMoro Ipoiecca. :

B 0CHOBHOM MpEMMYIIECTBA CBApOYHOI'0 IpOLecca CBOAATCS:

1) K 9KOHOMHUM METaslIa, AOCTUTAEMOil 3a CUET YMEHbIIEHUS CeUeHUll CoefuHsie-
Mbix uacreit. Tlocnennee BO3MOXKHO ., Garofaps ToMy, UTO IPU CBApKe yCTpPaHSIETCsT
0CyIa0JIeHHe U3eNUN ABIPAMU ISl 3AKJIENOK, CTAHOBSITCS HEHY)KHBIMH COeAMHUTE/Ib-
Hble HaKIaJAKH, KOCHIHKH,  B3AMEH JIMThSI [IPUMEHSIETCS 1P eUMYLIECTBEHHO MPOKATHbIH
MeTaju1, obOsagaroniuii 0oJbLIEH TPOUYHOCTHIO; :

2) K yJelieBIeHuio TPONSBOJCTBA 3a CUET YMEHbUIEHMs KOJIMUeCTBA HeoOXO0Au-
Moii paGeuisl v pabouero BpeMeHH, TaK KaK Mpu CBapKe OTnajaer Heablil psii omepa-
muii: cBepsIOBKA, MM MPOOUBKA ABIP, KIENKa, YeKaHKa Npu KiernKe; W3roTOBIeHHE
Mojiesiei, opMOBKa, JIHThe, OuMCTKA U 00pyOka usfemuit mpu oriupke. Hexoropoie
U3 STUX omepauuii, HapUMep U3TOTOBJIEHHWE MOJeJiel, 0CODEHHO TSDKEIIO - OTpaya-
I0TCSI HA CTOMMOCTU M3/ENUSA B COBPEMEHHOM TSDKEJIOM MAIIMHOCTPOEHUM TIPU WHIH-
BUAYAJbHOM MM MEJIKOCEpPUHHOM NPOM3BO/CTBE;

3) K YMEHbUIEHHI0 HeOOXOJMMBbIX IPOM3BOJACTBEHHBIX TIUIOLLA/eil; ‘

4) K yMEHBIIEHUIO U ynpouieHnio 000pyaoBanusi. CTAHOBATCS HSIMIHUMI ABIPO-
" [poGUBHBIE HIIM CBEPIINIILHBIE CTAHKH, KIera/lbHble MAIMHbL, (HOpMOBOUHBIE CTAHKH K AP,

Takum 06pasomM npuMeHeHne CBAPKH 3HAUMTENBHO YCKOPSIET I1POMSBOCTBEHHbIN
TIPOLECC U CYIIECTBEHHO CHWKAET CTOMMOCTb u3jiesmsi, [109TOMY €CTECTBEHHO, YTO:
K Hauajly Kpusuca B psjie KanuranaucTuueckux crpa u ocobenno B CLIA, siB/isio-
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UXcsi MepBoif B Mupe CTpaHod nmo o0beMy M TeXHUKe TPUMEHEeHUs CBapKH, yiKe
CyIeCTBOBAJI psji KPYNHEHIIUX 3aBOJIOB, NPUMEHSIBIUMX CBAPKY B KayecTBE OCHOB-
HOI'0_TEXHOJIOTMYECKOro Iporecca.

JHocrarouHo, Hanpumep, yKasaTh Ha To, 4TO OJUH ToJbKo 3aBof A. O. Cmur Kop
B Musboku Beimyckat o 20 000 mTyK cBapHbIX TPYO B AeHb (go 100 000 m B Mecsi).
B arux tpybax jmmnoit B 13 M u quamerpom ot 300 g0 800 MM 11po0JibHbIE HIBBI H3T0-
“TOBJISUIUCh CBApHBIMM Ha aBTOMATaX. |« = :

CBapHble METO/LbI, @ B YaCTHOCTHU 3JIEKTPOCBapKa, K 1929 r. npoHuKImM nout Bo BCe
-OTPAC/IM IPOMBILLIEHHOCTU ¥ NIPHOOPEsIU B HUX 10BOJIbHO 3HAYNTEILHBII Y1ebHBIA BeC.

TspKesplii IKOHOMUUYECKUN KPU3UC, KOTOPBIA yyKe CBBIE 4 JIeT co3jaeT JHuXo-

PajKy B KanuTaJUMCTUYECKOM XO03s51MCTBE, He MOI', KOHEUHO, He 3a/leTh U CBapOUHOI
TeXHUKKU. B KojloccanbHOl paspylnTesnbHOW CUile 3TOro Kpu3uca aBTOPY NPUULIOCH
y0eauThCsl JTMYHO BO Bpemsl 3arpaHuuHgit Komaumuposku B CHIA B mepboii
noJsioBuHe 1933 r.
. [Ipu nepBoM 03HAKOMJIEHMH C MPOU3BOACTBOM B HauboJiee MepefoBhIX CTpPaHax
BananHoit EBponbl 1 AMepuKky mopa)kaer upe3BblYaifHO HH3Kasl 3arpysKa LEeXoB U
obopynoBaHusi. Kpynueitiiye 3aBojibl, u3BeCTHbIE BO BCeM Mupe — JKkeHepaib JieK-
TpuK K°, Bectunrays, Hauuounans Ty6 Koprnop, A, O. Cmut u ap. B CIIA, Cumenc
u AJI' B I'epmanuu, o6yajarwoniye 00raTtbiM 1 MOIHLIM 060pyL0BaHMEM,— paboTaloT
€0 CTOJIb HE3HAUMTENIbHOM HArpysKoif, 4ro TIPOM3BOJST BIEUATIEHUE MOJYMEPTBHIX.
B orpomHbIX LiexaX COBepIIEHHO He YyBCTBYETCS OMEHUs IPOU3BO/CTBEHHOM »XU3HMU,
M TOJIbKO Yy OTJEJbHBIX arperatoB MOXKHO 3aMeTHTh He0OJblIMe I'pymnibl paboiux,
BBITIOIHAIOMIUX CJIydyaliHble 3aKashl.

KpynHele 3aBojpl, B 0COGEHHOCTH TaKHe, KOTOPhIE M3rOTOBISIOT MACCOBYIO
O(HOPOAHYIO NPOAYKIHIO, HACTOJLKO 3aBajieHbl T'OTOBBLIMM USJEIUSMH, JIE)KALUMH
HAa CKJIa/laX B OXKMJAHMU CIpoca, 4TO MOTYT B JII060W MOMEHT HEMEMJIEHHO Y/0B-

| JIETBOPUTDL JIIO00Oro 3aKkasuuka. Tak, Hampumep, y)e YIOMUHABIIMIACS BBIIIE 3aBOJL

A. O. Cvut Mor OBl HEMEAJIEHHO OTIPY3UTH M0 HA3HAYEHHUIO HE OJMH JECSTOK ThICSIY
‘ToHH TpyO. AHaJIOrMYHOE TOJIOYKEHHE MOMCHO KOHCTATHPOBATH M HA MHOTMX
JIpYTUX 3aBoJax.

‘Bhino 0bl, 0fHAKO, COBEPIIEHHO HEMPaBUJILHO M3 9TOI KapTHHBEI 00Iero 3acrost
TIPOU3BOJACTBEHHOM HHU3HU [eIaTh BBIBO/bI, UTO Ha 3aBOJAaX Mapajiu30BaHa BCS KU3Hb.
JHannsre 06 o0beMe MPOMBINIIEHHON NPOAYKLNH, TIPUBEJEHHbIE B JoKaje T. CranuHa
Ha XVII cbesje mapTay, moKasbiBaloT, YT0 HaMOOJbIIMIT YIAL0K MPOMBILIIEHHOCTH
B KAMUTATACTHUECKUX CTpaHax oTHocurcsa K 1932 r. B 1933 r. xanuranucruyecKas
TIPOMBIILIIEHHOCTD HAUMHAEGT HECKOJIbKO onpaBasitbest. OfHAKO 3T0  IIOBBIIEHNE
00'beMa NMPOMBINIAIeHHOM NpoRyKUuK, KaK yKa3siBaer T. CranuH, fajneKo eme He Xa-
PAKTepU3yeT Iepexofa K HopMajibHOU Aenpeccuut, oObIYHO MpPEJUIECTBYIOMIEH HO-
BOMY TIO[(bEMY IIPOMBILIIEHHOCTH. ' 1 :

Ha (one oGuiero 3acrosi npousBoACTBEHHOM YKU3HH, OXBATUBIIEr0 KamuTaJuCTH-

“HECKYI0 TIPOMBIIUIEHHOCTH B TO/bI KpU3KCa, BbIAENSIETCS HerpeKpamaloascs Bce
BpeMsi HayuHO-aKCIepuMeHTalbHasl paboTa. B To BpeMst KaKk Bech MeXaHM3M 3aB0ja
noutu OesjelictByer, 3a OTCYTCTBUEM CIpOCAa‘ He HAXOAS NPUMEHEHHs Ui CBOMX
NPOU3BOACTBEHHBIX BO3MOMCHOCTEH, MO3I MpPEINpPUSITUS — ero HayuyHO-HCCJIeoBa-
TeIbCKKE JIA00PATOPUH 1 SKCTIEPUMEHTAILHBIE OT/ENIBl — BE/IET HANpsHKEHHYI0 padoTy
B 4acTH paspalb0TKH HOBBIX KOHCTPYKUMM, HAEH U METOJ0B W MPOABIKEHUS CyIle-
CTBYIOIeN TeXHUKM HA 00J1€€ BBICOKYIO CTYMEHb.,

Crout TOJILKO M3 MPOU3BOACTBEHHOIO Lie€Xa 3aB0ja MEpeiTH B SKCIIepUMEHTab-
HYy10 J1a00paTopHio WM KOHCTPYKTOPCKoE 010po, UTOOB yOEMUTHCS, HACKOJILKO Pe3Ka
pashuila B o0craHoBKe M atMocdepe paboTsl JBYX uacTeil OLHOr0 M TOro ke Mpel-

_npustusi. Koneuno, a1o siBjienue we caydaitwo. OHo Habofanoch mourd Ha BCeX
3aBojlax, KOTOPBIE 51 IOCETHJT, HE3aBUCUMO OT UX PA3MEPOB M OTpac/i MPOU3BOJACTBA.

EcrecTBeHHO, BO3HMKAET BONPOC, MoUeMy 3acCTol, HabsogaeMblii B nepuoj Kpu-
duca Bo Bcex 00JIaCTAX KaNHUTAJMCTUYECKOTO XO03siicTBa, He mapaju3yer TaloKe M -
9TOT yyacToK. Kakue NMpuuuHBI 3acTaBJSIOT KAlUTANMCTUUECKYI0 HAYKY M TEXHHKY
HCKaTh NYTH AasibHeilllero ycoBepuieHCTBOBAHUA?
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[TepBasi mpuunHa BbITEKAET U3 KOHKYPEHLUU, Ha KOTOPOIl OCHOBAHO KAIIUTAJIU -
CTUYECKOE X03511CTB0. OTjesbHbIE NpeJNpUHIMATE B CTPEMIIEHUH YAEPIKATh CBOU
[03MLUK Ha PBIHKE U He 3aTOHYThb B IyulHe KpU3Kca UILLYT CliaceHus B IIPUMEHEHHH
HOBBIX TEXHUUECKUX H300pPETEeHUI M JOCTIDKEHUM, JAIOIMX UM MPEUMYLIECTRO Mepej
KOHKypeHTamu. B pesyJibrare 9THUX CTpeMJIeHUM NOSBJAITCS HOBBIE THUIBI MAIUMH,
Gonee coBepiieHHbIE T10 KOHCTPYKUuM, OGoJbliedl MoLIHOCTH, Aaolue 6oNblIyio
1IPOU3BOAUTEIBHOCTD, Jiyulliee KauyecTBO # T. J.

‘Bropas npuuuHa —3T0 CTpemJieHK€e BBI3BATH My TeM MPEJIIoyKenHnst HoBbIX, OoJiee
YCOBEPIIEHCTBOBAHHBIX TUIIOB MalIMH HEKOTOpPOe, IYCTb UCKYCCTBEHHOE, 0)KUBJICHUE
U YCHJIUTB CIPOC HA ITH HOBblE MAIUUHbIL.

3aTsHKHON. XapaKTep Kpu3uca UCKJIIOUAeT MUPOKYI0 peanu3auuio HayuHbIX J0-
CTIHKEeHUHA. BOJBIIMHCTBO HOBBIX KOHCTPYKLMI OCTaercsi B CTafuu 3KCIePUMEHTa,
XOTSl OHU TOJAHBI y)Ke Terepb JJIsi IPOU3BOACTBEHHOW peanusauuu. Mckiouenne
HPe/CTaBIIsSIET 00/1acTh BOGHHOI TeXHUKN. VIMEHHO 3/1ech JIKUT TPEThsl ¥ I1aBHenIas
NpUYnHa, CTUMYJIMPYIOIIAsl pa3BUTHE CBAPOUHON TEXHUKH.

s Crymalomascst atmocdepa npeaBoeHHOH MOArOTOBKYU CTaja B IOC/EAHEE BPEMS
0Co0eHHO HampshKeHHoi. Tos. HaraHoBuY B JIOKJafe Ha MOCKOBCKO# mapTKoH(pe-
peHnuu ckasasi: «B Bompoce 0 BoiiHe CYIIECTBYIOT [B€ I'DYNIUPOBKH KalUTATUCTH-
uecKux cTpaH. O6e roToBSATCS K BoiiHe, HO He BCe CErofHs XOTAT BOMHBI. [ljisi K)o
U3 3TUX IPYII BONPOC CBOAUTCS K TOMY, 4TOObI BbIOpaTh AJIs Hauajla BOEHHBIX JAei-

Yy

CTBUI MoMeHT, Haubosiee HOAXOAsIMI, HauQoJsiee yROOHBIA H erozmbwz C TOUKH
3peHust 00CTaHOBKH.

B cBoem fgorxmage XVII cvesny naptuu T. CranuH, noapobHo pasdupasi SKOHOMMU -
4ecKoe M IMOJIMTHYECKOe IMOJIOYKEHHEe B KaNUTAJMCTUYECKUX CTpaHax, KOHCTATHPYET,
YTO «/1eJI0 UET K HOBOW MMIIEPUATUCTUYECKON BO¥HE, KaK K BBIXOJY M3 HBIHELIHEro
T0JIOYKEHHSI. ; »

IMoaroToBKa K BOIHE YCHIMBAET CIPOC HA NMPOAYKLMIO BCEX OTPACIIEi MPoMBIili-
JIEHHOCTH, W, B NEPBYI0 OuepeAb, KOHEUHO, Ha NPOAYKLMIO, CBSI3aHHYIO HENoCpei-
CTBEHHO ¢ 3ajauyaMy TMOBbIIEHMs] G0ecnocobHOCTH U C TpeGoBaHusAMU oGoponbl. Ta-
KuMu orgac.nmm SBJISIIOTCSE XMMUUECKasi, aBToMOOMJIbHAsl, aBHALMOHHAsl, KOTeJb-
HOE [IPOM3BOJCTBO ¥ HEKOTOPLIE APYTHE. p j

M3 panbHeliuero usnoykenusi OyaeT BUAHO, UTO HOBEHIIHME JOCTH)KEHHs CBApOY-
HOW TEeXHMKM NpELyCMaTPUBAIOT =~ y/0BJIETBOpPEHHE TpeOoBaHU, MNpPeABABIISEMbIX
B IepBYyI0- ouepelb UMEHHO K 3TUM OTPAcasAM [MPOMBIILIEHHOCTH.

Hpuwananuse CocTosifinsi 27eKTpocBapKu B MEPUON KpH3uca HEOo0XOAMMO OT-
JAENbHO PacCMOTPETh /IBA €e Buja: AYroBYI0 U KOHTAKTHYIO, TaK KaK pasBuUTHE HX
110 HEpaBHOMEPHO. - =

Jlyrosasi cBapKa eife [0 Hayaja Kpusuca rojyunia B KanuTaducTuuecKux Crpa-
HAX WUPOKOE PACIpOCTpaHeHHe W B TEXHHUYECKOM OTHONIEHHH JOCTHTJIA BHICOKOI®
YPoBHs1 pasButusi. CyniecTBoBajiM y)Ke cBapouHble MallMHBI X0pouied KOHCTPYKIHH,
BBOJIUJINCH ABTOMATHI; BMECTE C TeM [P Ha3peBalOlleM Kpusuce He ObUIO ocTpoil He-
00XO0UMOCTH B yBeIHUEHHH TNpousBojuTesbHocTdH. Hammunoe oGopyroBaHue, MPei-
HA3HAYEHHOE TS CBAPKH BPYUHYIO, GBITO 3arpy»<eHo AajueKo He MOJIHOCTBIO. O1-
CYTCTBOBA/ MOJTOMY CTHMYJI K JajbHelIieMy yCOBEPUIEHCTBOBAHUIO CBApOYHOrO
oGopyloBanusi. YBenuuenue BbIPa0OTKM TPOAYKIMM HA O/HOr0 pabouero muio 3a
cuer cuuibHellmell naTeHCHpUKALMKU TPYAa NMoX AaBieHHeM OespaGoTuilsl U SIBASIIOCH
0 HeKoTopoil crereHd MCTOUHMKOM BOCIOJIHEHHs Mpobesia, BhI3BIBAEMOr0 HECOBED-
ureHeTBoM  obopynoBanus. MsobperaresibCkasi MbICIb, He MMest 3aKasa oT norpebu-
TeJIsl, OFPAHMUMIACK JIMIIb BHECEHHeM B KOHCTPYKIuIO MamfiHbl-aBTOMaTa HeGoJib-
WYX U3MEHEHWH M JA0MOJIHeHn, HEeoOXOAUMBIX /IS TMOJIyYeHus] JIYUllero Kayecrsa u
Y/0BJIETBOPEHHST BBIPOCHIMX TEXHUUECKHX TPeOOBAHUN TPU USrOTOBJEHUN Crenudu-
UECKUX W OTBETCTBEHHBIX u3jenuif. PasBuTiie LyroBod 3JIEKTPOCBAPKHU L0 MOITOMY
10 MyTH OBNAJEHHMSI TEXHUKON CBapKH HOBBIX MaTepPUasioB, BHEAPSBIUMXCS B TPO-
MBILUIEHHOCTh B CBSI3U C HOBBIMM 1pe0OBAHHMSIMU, A TAKKe U TeX, KOTOphbie ¥ paHblle
MMe/i IpUMEHEHNe B TIPOMBIIUIGHHOCTH, HO HE MOMJABAJICh 9/IEKTPOCBAPKE 00bu-
HBIMK MeTOfAMH (HarpuMep, LBETHbIE METaJlIBI).



140 3 C. IUTEPJIMHI

Cpapka, BooOLIe I'OBOPS, HE SIBJISIETCS CAaMOCTOSITEIbHBIM IPOLECCOM MPOU3BO/L-
cTBa. ITO— OIMH U3 METO/I0B COEJMHEHMsI METaJlJIoB, MPUMEHsIEMbIl NIpY U3rOTOBIIE-
HUM TIPOJYKIMK BCeX OTpacsieil IPOMBILIIEHHOCTH. 3a OTCYTCTBUEM Cripoca Ha 000-
pyoBaHUE CIENUANTHCThl CBAPOUYHOI TeXHMKH IOHEBOJIE 3aHSIUCh IKCIEePUMEHTHPO-
BaHWEM U yryiy0JIeHHbIM M3yYeHHeM CaMbIX METO/0B BBINOJHEHHS] CBAPKH C 1LIeJIbIO
IIOJIyUeHKSs] 1BOB HAMJIyullero KauecTsa.

W3 obuacreit mpumeHeHHs1 CBapKu, B KOTOpPble oHA BHe/JpPsaach 0COOEHHO TIJy-
00KO elle 0 Hauaja Kpusuca, CJeLyeT OTMETHTb: KOTJIOCTpOeHue, U3roTOBJIEHUE CO-
CYOB /7151 paGoThl MO/ JaBJieHHEM, XMMUYECKOe MallMHOCTpoeHHe, 00liee MalluHO-
CTpOeHHe, YACTUUHO CYAOCTPOEHWE U U3TOTOBJIEHHE TOABMIKHOTO COCTABA.

Cocyampt st paboThl I0J JAABJEHMEM W KOTJbI TPeOoBajlu IIBOB, 001a1al0luX
BBICOKMM MEXaHMUYECKUM COTPOTUBJIEHHEM W G0JIbIION CIIOCOOHOCTBIO CONPOTUBIIATECS
JUHAMUYECKUM HArpys3KaM; Xumanmaparypa Tpedyer oT OCHOBHOI'O Marepuasa M
CBApHOI0 IIBA CTOMKOCTH B OTHOILEHUM KOPPO3UM, pasbelaHusd XMMUUECKUMU peareH-
TaMM, KHUCIOTAMM M T. 1.

: Eciu B niepBoe Bpemsi CBApOYHON TeXHUKe NPUXOAUJIOCH MMETh [0 C JIErK®

HOAJIAOIIMMCST CBAPKE )KeJIe30M, TO B JaJbHellleM B NPaKTUKe CBAPKH CTajd M0-
SIBJISITHCSL  BHICOKOYTJIEPOIUCTBIE, XPOMUCTbIE, MapraHI[0OBUCTbIE, XPOMOHUKEJIEBbIE,
XPOMOMOJIUOEHOFBIE CTalK, MOBEJeHne KOTOPHIX IPU BBICOKMX CBAPOYHBLIX TeMIepa-
TYpaX CyILeCTBEHHO OT/IMYAETCsl OT MOBEAGHUS jcesie3a u MArKoi cram. Eme ciox-
Hee 00CTOSUIO J1eJ10 CO CBApKOM LIBETHBIX MeTasUIoB (Me/lb, ajllOMUHUM, AIOpaib, 9Bep-
JI0p, HUKEJb, MOHeIb-MeTasul) IIp1 U3TOTOBJIEHUM aBTO- U aBUOKOHCTPYKUUM, XUMUIUE-
CKOW anmapatypsl U Jp. :

B ¢Bsiday ¢ yBeJMUMBIIMMCST CIIPOCOM HA L{BETHBIE METAJ/UIbl ¥ UX BBICOKOIH CTON-
MOCTbI0 Ha pBHIHKE TOSIBUJICSI HOBBIM MaTepuas — JABYXCJoiHasl craib. Takas crajib
COCTOMT (PaKTHYECKH U3 JBYX JIMCTOB, IPOUHO COEMMHEHHBIX MEXLY Co00i camum
npoleccom npoxkarku. B pesynbraTe 1mosiyuaercst JUCT, COCTOALWMYA € OHONA CTOPOHBE
u3 00BIKHOBEHHO! MaJIoyTJIepoAMCTON CTasld, a ¢ Apyroit— u3 Hep)KaBeloulel cTamiu,
HUKENS uid MOHesb-MeTasia. Takoil marepuasn YA0BJIETBOPSET TPEOOBAHUSAM AHTH-
KOPPO3UMHOCTH M B ‘'TO YK€ BpeMs JlelleBJie LBETHOr0 MeTajia.

BonblMHCTBO TaKUX JIErMPOBAHHBIX CTajleil U LBETHHIX META/UIOB €CJId M IOA-

JiaBajyioch CBapKe, TO MCKJOUUTEILHO Ia30BOi (KUCIOPOJAHO-aleTuaeHoBon). Tex-

HUKA COEAMHEHHSI 9TUX METAJIJIOB TPU MOMOLIMA AYTOBOH SJIEKTPOCBAPKU B TPOLIIOM
He Obla ocBoeHa. dTa 3ajaua Obla paspelieHa y)Ke B Lepuoji Kpusuca B pesyJbraTe
psila MCCIIe0BATENbCKUX U 3KCIEepPUMENTANbHBIX paboT 1mo MoAdopYy CO®TBETCTBYIO-
HIMX 9J1eKTPOo/oB 1 00Ma30K. Te ye paGoThl B OCHOBHOM paspemuiu npobemy 1ojy-
YeHHs KAauyeCTBEHHKIX LIBOB X HA OOBIKHOBEHHOI CTajM.

OpHuM U3 BaKHENIUKMX (aKTOPOB, BIMSIONX HA KAQUueCTBO CBAPHOT0 COEMHEHU S,
ABJSIETCST KAuecTBO mpucajouHoro marepuana. IlpouHocTh usjenust B LEIOM ofipe-
AesIsieTcsl TPoYHOCTBLIO Haubosiee cnaboro mecra. ITocKosibKy camblif merays iuBa,
npejACTaBIsomuil co0010 uTON MeTal, Npu BCEX NMPOUYMX PABHBIX YCIOBUAX Cliabee
OCHOBHOTI'O, 0oJIbIIEN YacThI0 KATAHHOTO MeTtajuia, TO O4Y€BHAHO, UYTO IIpU OCHOBHOM
Marepualie pasMUHOr0 KAuecTBA Cepbe3HOe 3HaueHue NMpuobpeTaeT KauecTBO Haria-
BIIEHHOI'0 MeTasna, 3aBUCsLIee B IEPBYIO ouepelb OT KauyecTBa IPHUCAl0UHOr0 Ma-
Tepuana WM AJIeKTPoja. :

B rnepBbiit nepuoj pasBuTus cBaApOUHON TEXHUKK CUMTAIOCH Haubosiee MpaBuiib-
HBIM, UTOOBI 9JIEKTPOJL 110 CBOEMY XUMHYECKOMY COCTaBy ObLI OAMHAKOBLIM CO CBApH-
BaeMbiM uajemieM. OfHAKO BCKOpe YAAioCh BBISICHHTb, UTO 9TO YCJIOBHE, XOTSA U
JKenaresbHoe, He sBJIsercs o0si3aTesibHeIM. B janbHeifinem 0bUin pa3paboTaHbl CTaH-
AapTHbie COCTaBbl QJIEKTPOAOB, TpeAycMaTpUBalOmine HECKOJIbKO MX COPTOB JUIs
CBAPKU CTajieil, 3HAYUTENIBLHO OT/IMYAMIINXCS 10 CBOMM MeXaHHUeCKHM CBOMCTBAM.
Tak, nanpumep, B CIIA eme B 1921 r. 6bUI YTBepy¢ieH HmiKecaeyOUIU CocTaB
9JIeKTPO0B (cM, Tabumiy wHa crp. 141). :

JroT CTAHJAAPT B TeUeHHe psiia JIeT 0CTABAJICsA PYKOBOJASLMM MaTepPUaIoM HpH
M3TOTOBJIEHHH M TIPHEMKE 9J1eKTPO/0B. AHAJIOTHUHbIE CTAHAAPTH ObUIM paspaboTaHb
u B lepmannn. OiHAK0 B 1oC/Ie/iHee BPEMST, C PA3BATHEM Pa3/IMUHBIX COPTOB 00MA3OK
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1 TUNOB 00Ma3aHHBIX IJIEKTPOAOB, YA4JI0Ch U3MEHUTDH MeXaHHUeCKue CBOHCTBA cBap-
HOro COCAMHEHHST 1 CaMOro HATUIABJIEHHOTO MeETaJllla B TaKUX LIMPOKMUX Ipejenax,

: Lng manoyrneponucToil cranu Iong BHCOXOYTrNepOAHCTON CTAAHM *
Nel1—A
C—ue 6oablie ., 0,069, P R A AR R 014 o o [
Mn aras 0,159 MR ety .« . 0,03—0,60%
P - s 0,04%, Si'He Goasme ..., -, 0,069%,
S » ” 0’04% p » » (AR AN | 0y04%
Si e, 0,089 Bisianro o TR S 0,04%
Ne 1 —B

G . e 00518=10518%

. P we 6onpwe .' . . . 0,04%

St 2 AR 0,04%
SEFi L e sy 0,06%,

~ UTO B HOBEMIMX TEXHUUECKUX YCJIOBUSAX, PaspadoTaHHbIX AMEPUKAHCKUM CBAPOUHBIM
- ofmiectBom B cepeaune 1933 r., yrke COBEPINEHHO OTCYTCTBYIOT YKA3AHUSI HA XUMU-
YeCKUIf cocTaB 91eKTpofoB. OeHKa KauecTBa 9J1eKTPOJHOI0 MaTepuana JaeTcs HCKIIo-
 UUTEeJILHO MCXOfs U3 MeXaHUYeCKUX CBOUCTB coeuHeHusi. OCHOBHBIM TpeboBaHHeM
- TIOMHMO TIPOYHOCTH, a JJIS Psila U3JejMid U TUIOTHOCTH LIBOB, SIBJISIETCS BSI3KOCTD
Ba. B psge ciyuaeB MOYKHO AaXKe IMOCTYIUTLCS BETMUMHON BPEMEHHOI'0 COLpPOTH-
BIeHHSI HA paspbiB (KOHEUHO, He HIDKE ONPEIe/ieHHOro npeaena) Ajsi A0CTHIKEHWSI

- Oosbiteit BA3Koctd, OOLIEM3BECTHO, YTO IIOB, M3TOTOBJIEHHBIA JyTroBoi 9J1eKTpO-
 CBApKOif, rOJILIM 3IEKTPOJIOM, 00J1a/laeT OYeHb MaJjiofl BSIBKOCTBIO, OUYEHB >KECTOK.
Yanuuenue ero He npesblmiaer 4—5%,, 4ro B 00JILIIMHCTBE OTBETCTBEHHBIX KOHCTPYK-
it coBepureHHO HexoctaTouHo. OCODEHHO Ba)KHO IIOJIYUUTh BSISKMI HanaBJieHHbIH
METa/T B TeX ClydasX, Korja IoB paboTaeT B yCI0BUAX IePEMEHHbIX 1 JUHAMHUYe-
CKUX Harpys3oK, Korja MeTa/ul IpU KaXJIoM HMSMEHEHUH Harpysku «abluuty. Bor

B 9TUX YCIOBUAX CIIOCO0HOCTL MeTalla Cae0BaTh 3a JAedopmalyisiMd — BeCbMa Ba)K-
HOe U UeHHoe cBolcTBO. VIMeHHO 110 3THM COO00paYKEHHsIM OT TIPUMHTHBHOIO HCIIbI-
TaHUs HA PaspeiB Iepewsii K 0Gojiee IOBBILEHHBIM TPeOOBAHUSM, TIO KOTOPLIM

NPOBEPAIOTCA KayeCcTBO IIBA W COCKIHEHUS B 1EJIOM.
' Hogeiiuue AMEepUKAHCKHE TEXHUYECKUE YCIHBUS

¢ RS () :’-,/‘ £ npeaycma’x"puaaloT Clieyroue uCrblTaHus
{ e = ki ' 1) Ha paspei coepunenusi. [lpu atom B ruiactu-
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Puc. 2. OGpaseny anst UCOBITAHUA Ha Puc. 3. O6Gpasen pia UCHLITAHHST Ha

cBO6 A bl M3rn0. 7 -— nO0BEPXHOCTHL UIBA

HOIHKHA ObITh 00paloTaHHOM; 2 — echu

obpasen BbIPE3AH ra3om, TO 3TH KPOMKHU

HOHKHBI 6bITh. 00paboTanbl; 3 — Yriiel 3a-

Kpyraurs Ha papuyc 1,5 mm; 4-—cne-
Jbl K€pHA; 5 — O0CHOBAHUE LIBA

yAap ¢ 3anunoM. 7— paccrosinue 67
VKa3aHo NpuGIu3HTeSIbHO; 2—paccTosi-
nHe 8’—MUHUMANIbHOE); 3—He CHUMATH.
ycusieHusl ¢ 66enX CTOpoH mBa; 44—
npopes o Bcelf TommuHe o6pasua

2) Hcnbitanue Ha CBOOOXHBIM U3rUO MPOM3BOAUTCSE € 00pAasLioM, H306payKeHHbIM
Ha puc. 2. Kax BU/IHO U3 pUCyHKa, ISl yCTPaHEHNs! BINSTHUS NIPUBXOASIIUX PaKTOpOB
Kpasi (yrael) o0pasia 3akpyrasiioTcsi M Camblii U3rud NpousBOJAUTCS MOCTENEHHO, a He
pe3kumu yaapamu. st aroro o0pasell cHavyana 3a)KUMaKT B THCKaX M NOArubaT
Ha /3 JIMHBL CHAYana C OHOM CTOPOHBI, a 3aTeM ¢ Apyroii. ITocae sToro ero 3axsa-
ABIBAIOT B CrieluasibHOE MPUCTIOCOOIEHHE WM MPECC M NPoJo/DKAIOT M3rubarh o
NOABJIEHUST NEPBOI TPEllMHBI HA BBINYKJIOW MOBEPXHOCTUH MEKAY. KpasMU.

3) Jlnsi onpepesnieHus KavyecTBa CBAPHOTO COGAMHEHHSI B OTHOILIEHHH COMPOTH-
BJIEHUS JMHAMHUYECKUM Harpy3Kam CyIIeCTBEHHBIE pe3yJibTaThl JaeT UCHBITAHHE Ha
yiaap ¢ 3apy6koii (¢ 3anunom). dopmMa ¥ pasmepbl 9Toro obpasua u3obpaykeHbl Ha
puc. 3. Taxoit oGpasel{ cTaBUTCSi Ha ONOPBI M IO HEMy HAHOCUTCSI peskuil ypap

TIPUBOJHBIM MOJIOTKOM MV NMAJAlIUM PY30M,

6" s JKMBasl cujia KOTOPOro j0cTaTOYHA AJISl U3JIoMA
& (D‘N :j l‘— ©) obpaslia mo 3apyo0ke.
o i &) 123 OTH TPU MCTILITAHWS TPOU3BOASTCS HAL
$ 00pas3uaMu, XapaKTepusyiolluMu CBapHOE COe-
& JMHEHUE; -OHU COCTOSIT M3 ABYX uacredfl OCHOB-

HOro Marepuajia CO HIBOM TOCpEMHE.
Kpome 3THX UCIBITAHUI TeXHMUECKHE YC-

i JIOBMSI TIPELYCMATPUBAIOT ellle MCIBITAHHSA Hajl
A / 00pasiioM, M3rOTOBJIEHHRIM: LETMKOM M3 HallIa-
" e BJIEHHOT'O MeTaJlja. L

nloy @ Ha puc. 4 usoGpaken croco6 u3reTossie-
} Husl TaKoro obpasua u ero pasmepsl. Hamua-

BJICHHDI METaJIJ1 HAK/IaIbIBACTCS CIIOSIMH, TIPHU-
UeM Ka)K[bIiA 1ocsiefytonuii Coi HariaBisieTcst
T10CJI€ TOT'0, KaK Tpe/ibliy il y)Ke COBCeM 0CThII.
VM3 HannasneHHoro TakuM o0pa3oM Meraluia
BhITauMBaeTcst 00pasell, u300paykeHHBIH Ha puc. 5,
KOTOpbIH M MCNBITHIBAETCSI Ha pas3phiBHOM Ma-
myHe JUIsl ONpeJlesieHusl BPEeMEHHOro COMpOTH-

Puc. 4. Usrorornenne, 06pasuos M3 -

e 'bHOHAMN 1aB/TEHHOro McTa 11a s

MCIILITAHUSL HA PA3 bIB U yle "bHbIH

nec. 71 — nnapxkn 67; 2 — orGpach-

paercst;' 3 — paamep npUOIUBUTE/IbL~

pblil, 4 —343)p nepex cBapkoi /7
- 8 —nopknaaka ;oGoro pasmepa

BJIGHUSI M OTHOCHTEJILHOI'O Y/AJIMHEHHS.

Jlo6poKayecTBeHHbIA MOB JIOJDKEH UMeTH
IUIOTHOE CTpOeHue Ge3 ra3oBbIX My3bipeit, mua-
KOBBIX BIJIOUEHUI u T. . Mepunom WiA ornpe-
JleJIeHrs1 KauecTBa 1Ba B 9TOM OTHOMIEHUH MOYKET |
CIYKUTL  ero yrenbHbi Bec. [loaromy ame-
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Puc. 5. OGpasen W3 HAMIABIEHHOr0 METANNA qiis ; Y

HCIIBITAHNST HA PA3PBIB, 7 — paguyc 3akpyrieHus ne
MmeHee 1/ ”; 2 — 00paboTKa 1o BCei NOBEPXHOCTH; 3=

. O0pasery u3 »
AJMHA CpejiHel YaCTH M mepexop K GOJIEe TOMCTHIM Puc. 6. OOpasew W3 HannasjIeHHOTO
MeTanna Ji/1s1 UCTILITAHUS HA YebH biik

KOHIAM A0JDKHBI GbITH TAKMMH, KaK YKA3aHO Ha pu- )

: { P BeC. OOGpaboraTb NUIHHAPHYECKYIO
CYHKe; KOHIbI 00pa3sua moryT GbiTh NPOM3BOJLHOIT 2

' M TOPLEBLIE MOBEPXHOCTH, Pasmepbt
dopmM-- KOTOpasi morsa Gpl GbITh 3aKpenjieHa B | BHIEPIKATE € TOUHOCTHIO 1O ;000"
i "\ PaspbBHOM MamuHe . « R BBIED 1000

i T 7 v

PUKAaHCKUe npaBuiia MPeLyCMaTPUBaIOT TaKKe onpeuene}ne ylleJbHOr0 Beca obpasua
U3 LebHOHANIIAB/IEHHOr0 Meranna. Takoii obpagen nsobpaken na puc. 6. Ero
B3BEIMBAIOT ¥ U3MEPSIOT ¢ TOUHOCTBIO 0 0,001” u 3arem mo Becy u 00beMy ompe-
AEJIAIOT yleNbHBIA Bec. : b

ITo TpeGoBaHusiM, MPEXBABISIEMBIM K IIPUCAJOUHOMY MATEPHATY M DJIEKTPOAAM,.
BCe OHU pasjie/ieHbl Ha 4 IPYNNbl, XapaKTepUCTUKA KOTOPBIX BUJHA U3 Tabm. | u 2.

Tabanna-l '
Munumaasrble mpe6osarua K CcapHOMY C0e0UHEHUIO

&
X {8
Bpem.. conpo- E.®
Monoxenne | - yynrenue Tan Tepmo- Bpem. conpori- 3 5 ¢ Hcnuitanue wa
o COoeaArHEeEHns ¢ =xo Aap ¢ sapyG-
& wsa gcHoBMory 06paborka BaeHue_(pHc, 2) £85 ni i
= marepuaia (puc. 1) 08 KO#
Q. Nax
[ >0
—
i | Huowunit | 4000—4 250 | U-o6pas. | Orxur | 100% or mumruM. | 309 He .
‘ . Ke[cm? 60—90° NPOYHOCTH  OCHOB= Tpebyercs
HOr0 MaTepuaia :
11 |Huxu. Bept.| 4000 x2/cm? — To xe | 959, or wmuumm. | 20% He
: noTOJ. NPOYHOCTH  OCHOB- TpebGyercs
HOro Matepuana
11} To xe 4000 wxefcm? — He tpe- | 859 o1 munuwm. 109, | Obszarennno
. Oyercsa | MPUYHOCTH  OCHOB-
HOro Marepuana
v To xe 4250 re/cm® —_ To xe 909% ot npounoctu| 7%, |OGs3zarensHo
_  OCHOBHOTO MeTaaaa

Tab6awnma 2 , g
Munumansrsle mpeGoseHus Kk 00pa3yy u3 HANAA6ACHHO20 MEMAANQ

Bpem. conporusa, ‘
Monowxenne TepMuueckas 590 o B ki y""""e""zon Yo | yaeasumit nec
r a Ha aanHe MM
s waa o6pa6orka K OCHOBHOMY Mare- ey (puc. 6)
puany (puc. b) (pac. 6)
1 Hnxnnit Onkur 100 20 7,20
1 | Hwxuanit sepr. To e 95 13,5 7,75
: : noToN.
HI ]
€ETC AR
v He 7pebly
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Orjte/ibHbIe UCTIBITAHUST AHATOTUUHBIX 00pasioB HPOU3BOAMINCL M PaHblue NpH
cBAPOYHBIX paboTax /s onpejeseHns KBaau(puKaluuy CBapIUKoB, HAeXKHOCTH COE/H-
.HeHVH‘/'I u T. A. Ho BuepBbie 0HM perjlaMeHTUPOBaHbl KaK 00s13aTe/ibHbIe MPU IPUEMKE
TIPUCA/I0UHOI0 MeTaslia. IT0 MOoCyefHee 00CTOATENBCTBO ClefyeT 00BICHUTD MCKIIIO-
yyTebHO TEM, YTO CBAPOUHASI TEXHUKA B CBOEM PASBUTHH JIOILIA [0 TAKOr0 YPOBHS,
Korja W CBapouHasl annapatypa, U MeToJbl BBIIOJIHEHUS CBAPKH, U KBaJu(uKalus
KaJipoB JAl0T BO3MOXKHOCTb BBILIOJIHATb CJIOXKHEHNINE KOHCTPYKUMU TPH I1OMOI{M
ceapiu. Ilpy 9THX YC/IOBHAX KauyecTBO M HAJ©KHOCTb CBApPHBIX COEAMHEHHI Hapsy
¢ KauecTBOM OCHOBHOT'O METaJljia 3aBUCAT B MEPBYIO ouepe/ib oT anextpoga. [Tosromy
Tpe/lbsiBIIeHITe MOBBIIIEHHBIX, HO COBEPIIEHHO TOUHBIX W YETKUX TpeGoBaHuii ciiefyer
CYUTATD, NPOTPECCUBHBIM (DAKTOPOM. :

Boime GbUIO YTIOMSHYTO, YTO B TeXHHUECKUX YCJIOBHUSIX HHUUEr0 He FOBOPUTCS
HY 0 XUMHYECKOM COoCTaBe 9JIEKTpoja, Hu 00 oOMmasKkax. Ba)keH KOHeUHbl pe3yJib-
“TAT — BHICOKHE MEXaHUYeCKue M (uanueckue CBOWCTBA CBAPHOrO CoeiuHEHHs. TyT
HeJIb3sl He MOAUepKHYTh, UTO caMasi BO3MOMCHOCTb perjlaMeHTUPOBAHUSI TaKUX BHICO-
Kux TpedoBaHUii 10JyunsIach B pesysibTaTe JINTENbHOW U yropHoi 60pb0bl 3a Kaue-
CTBEHHBI 971eKTPO/L. JleHCTBUTENIbHO; HA TepBbIX MOPAX PA3BUTUS CBAPOYHOH Tex-
HUKHY, KOrja JJIsi CBAPKU IPUMEHSIIM TOJILKO TOJIbIA 9/1eKTpojl, Hesb3sl OblI0 U Ay-
MaTh 0 NPUMEHEHUH CBAPKH K M3TOTOBJICHUIO OTBETCTBEHHBIX u3jlenit. CBapKa orpa-
HUUMBAJIACH KOHCTPYKUUSIMUM, TIOABEP)KEHHBIMM JIMUIb CTATHYECKUM HarpysKam.
[locTenenHoe BHEApPEHHE CBAPKU B KOTeJbHOE €0 TPU U3TOTOBJIEHUU COCYAGB U
pesepByapoB, pal0TalONUX I10J AABJIEHUEM, B MAIIMHOCTPOEHHE, B KOTOPOM IIBbI
WCHBITBIBAIOT Y)Ke AMHAMHYECKYI0 HArpysKy, B MSIOTOBJIEHME XUMAIapaTypel, Moj-
BEpYKEHHOM BIMSIHUI0 XMMUUECKUX peaKuLuii, BICOKMX TeMIlepatyp U Apyrux (axro-
POB, YCJAOKHSIOUWMX paloTy IBOB, MoTpeboBasio 0ojiee OCTOPOXKHOIO TOAXOAA
K BhIOOpY 9J1EKTPOJA.

Kaic yyKe yKasblBaioch, 10CJIe TIPOUHOCTH BaKHeiiiiee TpeGoBaHe npu CBapKe —
BsiaKocTh 1Ba. IIpUUMHBL, BBISEIBAIOLINE YKECTKOCTh 9J1EKTPOAYTI0BOI0 ILIBA — 3T
TorIoNIeHIe PACTIIaBJEHHBIM METaJIJIOM KHCJIOpoa M asoTa M3 aTMOC(ephl BO BpeMs
nepexoja Karejib MeTaia. C IeKTPOJa Ha M3JeJme. BpenHoe BinsiHUE ITUX Ta30B
BLISIBUIIOCH VYK€ JAaBHO, U IaBHO Y)Ke H3BICKHBAJIMCH METO/bl 00pbObl ¢ HUMU. OfHuM
Uz pauGosiee YCHEHIHBIX CII0CO00B ABIAETCA CO3JAHUE ClEUUanbHOM 3aMUTHON aTMO-
chephi BOKPYT PACI/IABIEHHOI0 MeTaid. 9T0 JOCTATETCS MyTeM MOKPHITUS 3MeK-

“Tpojia CrienuanbHol 00Ma3Koil U3 OPraHUyecKuX U HeOPraHUYeCKUX BellecTB, KOTophie,

cropasi B Jyre, CO3JAOT BOKPYI Hee Cioif ra3oB, MPeHsTCTBYIONMX MPOHMKAHUIO
K MeTayuly KHUCJIOpOAa M asora.

MHOTOUMCIEHHBIE ¥ PA3HOCTOPOHHNME MCCIIeJ0BaHKUST IIBOB, U3rOTOBIEHHBIX IIPH
[IOMOILM TOJbIX ¥ 00MA3aHHBIX DJIEKTPOJIOB; a TalOKe CpaBHEHHE Pe3yJIbTATOB CBAPKH
Py IPUMEHEHIH PasnyHbIX 00Ma30K IoKa3asu, 4To poJib 00Ma30K JajleKo He ucuep-
HEiBaeTcsl Co3gaHueM 3alUTHON 000s10uKu BOKpYT Ayru. BeilopoM COOTBETCTBYIO-
ero cocraBa 0OMa30K MOYKHO BBOAUTH B IIOB TaKue 3JIEMEHTbI, KOTOPHIE npujarT
By JKenaTenbHble MeXaHuuecKkne cBoiicTsa. [lanee o0Masku, cropas B ayre, obpa-
3yi0T 00MIBHBIA TUIAK, KOTOpBIH, OyAyun sierue Merasiia, BCIJIBIBAET HaBepX M MO-
KpbIBaeT ero; MI0THast CTEKJIOBU/IHAST Macca IJIaKa, 3aKpbiBasl METaJll, 3al1ilaer ero
OT BJIMSIHKS BO3JlyXa U BMECTe C TeM 3aMe/lisier ero OCThiBaHUE, YTO B CBOIO OUEpPElb
cojlelicTByeT 00pa30BAHUIO MEIKO3EPHUCTOH CTPYKTYphI, a-ClefoBaTesbHo, H 01y~
YEeHHIO Jyunmx MexapHn4eCKux cBoiCTB 1mBa. Bee ati jocToMHCTBA 00Ma3oK, ecre-
CTBEHHO, cozjanm Leyio Hayky. Psi dupM cremuann3upoBascsi Ha M3yveHuu, uc-
(C/Ie/lOBAHAN ¥ MPOU3BOJCTBE DPAsIMYHBIX COPTOB 00MA30K AJISL TOJlydyeHus LIBOB
JIydiIero KavecTsa. :

B nouckaxX CPeACTB Jyuisd MOJIyueHusl BSSKUX IIBOB JIETAJIMCh IOMBITKH CO3/aTh
3AIUTHYIO CPE/Ly BOKPYT pactiaBieHHOro MeTaiia 0es 00Ma30K MmyTem BeleHUs Camoi
CBapKy B atMocepe Kaxoro-imi6o raza (HeHTpasbHOro WM BOCCTAHABJIMBAIOILET0).
Heo0xoaumMo yKas3aTh, 4T0 U Ha 9TOM IyTu ObUIM JOCTUTHYTBI OTIPECJIEHHDIE Y CIIEXH.
Ity palory Bena B 0OCHOBHOM JiaGopaTopusi M3BECTHOM amepuKaHcKoit gupmbl JDice-
Hepasib JJIEKTPUK, TPEATIOKUBIIAas B pesyJsibTaTe CBOMX HMCCIIEN0BATEIHCKUX pabor
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JiBa MeT0/la — CBAPKY B aTMoc(epe rasoB (BoLopoaa,
MeTaHoJ1a 1 Ip.), TaK Ha3plBaeMblii MeToA AJiekcaH-
Jepa, U aTOMHO-BOJOPOAHYIO CBAapKy — croco0
Jlaurmionpa. O6a atu croco0a ObLTH TPeIIoyKeHbI
€lle B CAMOM Hayaje KpHU3MCa, HO IKCIEpUMEH-

‘TajJIbHasA UuX pa:—;pa60Tr<a [IPO/I0JDKAIaCh Y)Ke TOTAa

Korja Kpusuc paspacrajics. C Touky 3peHusi cos-
JaHus BSASKOCTH 1IBa 00a 9TH MeToa paBHOLCHHB,
X0Ts 1O CYIECTBY IPOMCXOASIIIX IIPOLECCOB
3HAUUTEJILHO OTJIMUAIOTCST MEKAY Co6oi.

Wso0pakenHslif\Ha puc. 7 ammapar AJist cBap-
‘KM B 3alUTHON aTMoc(epe MPUMEHSIETCST MCKIIIO-
‘YUTEJIbHO JUUIs1 CO3AaHusi 9TOW 3alluThl, YCTpa-
HAWLIed XPYNKOCTh U TBEPROCTb MBa. Kak BugHo
W3 PUCYHKA, JXUAKOCTb M3 COCyJa MPOXOMUT IO
“TpYOKe B MCHAPUTENb, Ile HArpeBaercsi 3JeKTPU-
"YECKMM TOKOM, IOABOJMMBIM II0 NPOBOAAM.

[Tapet nocrynaior B vactb 7, orkyjga 3a0upa-
30TCA 10 TpyOKe 73 U MOABOAATCS K MeCTy CBapKi.
910T npubop ObLT CKOHCTPYHUPOBAH Npod. AjleKcaH-
Jlepom [Jisl CBapKu B atMoc(epe mapoB MeTaHona u
3anareHToBaH UM B cepenune 1932 r. HeoGxomumo
‘OTMETHTb, UTO CIOCO0 3TOT TaK M ocTasncs Jiabopa-
"TOPHO-9KCIIEPUMEHTA/IbHBIM 1 He TIOTYUYMIT TIPaKTH-
YECKOT0 NpUMeHeHHusl. B TeX HeMHOrux ciyuvasix

CBapKy MO/ 3allUTON rasoB, KOTOpHIE MHE y/1a710Ch
Ha0bJioflaTh Ha aMepUKAHCKUX 3aBOJAX, NPUMeEHSs-
I0TCS1 He Mapbl MeTaHoJA MM MM TN0J00HBIE, a
MCKJIIOUUTESIBHO BOROPOM, MOABOAMMEIA 160 1o
) TazonpoBoay, 1100 HenocpeACTBeHHO U3 GassioHa.
10T C1I0COD MpUMeHsETCSI B HeGONBIIOM MaciTabe
TaroKe Ha 3aBojiax Jhicenepanb SNEKTPHK, pacnosa-

2 ramux CrnetranabHBIMA  KPYITHBIMU BOIOPOJAHBIMUA

00pa3oM NpUMEeHeHHe JTOro MeToia B
AOCTATOYHOM KOJMYECTBE JEIIEBO0 BOMLO-
NPUMEHEHHST He NOJTyyHI,

ycraHoBKAaMu ST APYrux 1eneit. Taxum
Npou3BoACTBE 00BACHSICTCS HAMUMEM B
poja. Booluie »Ke OH NpPOMBILILIEHHOT0

Puc. 7. Anmapar gnns  csapku
TIOA 3auTOl razoB (Anexcauuep).
7—ucnapuresib; 2—coCcya AJisl Ucna-
PsieMoii YKMAKOCTH; 3— 0CHOBaHUE
cocyna; 4 u 8—rpyoxu; 6—pyxas
MOAAIOMWHA  SKUAKOCTH U3 cocyna 2
B ucnapurens 7; 5 M 7— Kpaubi
9 u 71—rpyoru; 10—xpan; 13—
BBITYCKHOE  COomio; 76 —ucnapu-
TenbHast Kamepa; 77 H 78—CTEHKH
Kamepel; 79 mneperopopka; 20—Ha-
rpeBaTeNbHbI npudop (MpoBORHU
KK); 27=—nJuTa, OTIENSI0mAasn UK
HIOI0 YacTh UCTAPUTENISE OT KaMephbl
165 23 n 25—orBepcTie; 24—1py6-
Ka; 26—Hapy KHBIH KOKyX; 27 —
acbecropast U30 ALK

Croco6 Jlanrmionpa u3obpakeH Ha puc. 8. Kak BHANM, 3ToT METOJ 110 CBOGil ujee

CX0/leH €O Criocobom CBapKu 1o Merody LlepeHepa, TONBKO B HeM BMecTo YTOJIbHBIX
DJIEKTPO/LOB NMPUMEHSIOTCA BA BOJIb(QpamMoBBIX dyeKxTpoia. Jyra obpasyercs MeX1y
OTHMHU 9JICKTPOAAMH, CAMOE YKe U3/eJIMe B CBAPOUHYIO LieMb He BKIIOUEHO. Kaykiblii
QJIEKTPOJ, TIPOXOAUT Uepes COMIo, KOTOPLIM K MECTY CBAPKM MOABOAMTCS CTPYS BOAO-
poia. OfHaKo poJib STOr0 BOAOPOJA HECKOJBKO MHASI, HOKENM B CIOCO6E AJICKCAH-

Jepa. [Tomumo cospanust 3alUTHON BOCCTAHOBUTENBHOI aTMoC(epsl, BOLOPO/, npo-
X0/is1 uepe3 BOJIBTOBY Ayry, AUCCO-

Auupyercsl, ¥ KOKIas MOJIeKyia ero
paciensieTcsl Ha aTOMBI, MOIJIOM[AST
IPY 9TOM OMNpejiesIeHHOe KOJIMUEeCTBO
Terta. Korga Benmeq 3a TeM atu
ATOMBI MONAAIOT HA XOJIOAHYIO T10-
‘BEPXHOCTb MeTasia, mpoucxoAuT 00-
ParHoe COeIMHEHNE aTOMOB B MoJe-
KYJIbl, COTIPOBOXIAEMOE BhIfleIeHUEM
TIOrJIoMEeHHOr0 paHee Temua. Biaro-
Japs 9ToMy TeMnepaTy pa noBbILIAETC si
M mpolecc pacriaBieHusi MeTasia
TIPOMCXOANT, ObICTPEE,

10 Hceropus 'rexr)mm. 6158

20 |

Puc. 8. Mepyrarens st ATOMHO-BOJ0POAHOM CBAPKHa
7 — BONBOPAMOBLI 3J1EKTPOJL.
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ATOMHO-BOJIOPOJIHASL CBapKa MMEET 3HAUYMTENILHO'
OoJiee IMUPOKUE INEPCIIEKTUBLI, HEXeaU MeTol AJiek-
cauepa. OHa Jaer BO3MOKHOCTb JIETKO IOJIYUUTH
OUeHb XOpOLIME IUBBI NPU CBApKe HE TOJIBKO YepPHBIX
MerajuioB, HO M ILBETHLIX, HAUWHAs C CaMbIX MaJbix
tonmuH B 0,5— 1 mm. Beicokoe KauecTBo mBa U BO3-
MOYKHOCTb IIMPOKOT0 NPUMEHEHUS] 3TOF0 METoja MpK
HaCTyIUIEHUU 0)KUIAEMBIX (JIyUlllNX BPeMEH» T10CITyHH-
JI1 OCHOBAHUEM TOT0, UTO GupMa IKeHepasb DieKTpuK
nouija jajbile 1o 3TOMY NyTH M paspaloTaja KoH-
CTPYKUMIO anmapara JJisi aBTOMAaTHUECKON aTOMHO-
BOJOPOAHON CBApKU, NPU KOTOPON CKOPOCTHL BeeHUSs
CBAPKM M0 CPaBHEHHUIO C PYUHOI YBeIMUYNBAETCS TIPH-
MepHO B 2 pasa. OfHoBpeMeHHO Gbljia TAK)Ke N3MEHEHA
KOHCTPYKLUMS JiepyKaTesist AJisl 9JIEKTPOAOB IIPH Py YHOM
CBapKe; BMECTO NPOCTOH BoJb(paMoBOil IPOBOJIOKK B
Hero Bctapiisiercst rubiuii Bonb(pam., Takoit aeprka-
TeJib Aa€T BOSMOYKHOCTD y100HEee 0TlepUPOBATh B Y3KUX

U TECHBIX MECTaX, a TAK)Ke YMEHbIIAET OTXO/BI AJIEKTPO-

0B TI0 CPABHEHMIO C NPYTKOBBIM BOJBYPAMOM.

» D'epmancxasi gupma ASI" HeCKOJBKO yCOBeplleH-
Puc. 9. Apromariueckas ronop-  CTBOBA/A STOT METOJ, INIaBHBIM 00pa3oM CHUSUB Ha-
Ka i1 o6masamuoii amextpon- 1P/ KEHHE XO0JIOCTOro Xoja U CAeaB ero Ge3onacHbiM.

HOH TIPOBOJIOKK Juis ceapmuka. Hecmorpsi Ha cBou nocrouncrsa, o6a

ONUCaHHbie BBINIE Croco0a He MOJIYUMIIM LUPOKOTo:

pacnpocrpanerusi. Jloporosusna BoA0poja ¥ ocobeHHo Boib(pama, npu 90U

KOHBIOHKTYpe 3acTosi, 3aTOpMO3uja BHEJpPEHHE ¥MX B NPOM3BOACTBO U 3aCTABUJIA
uckarb GoJjiee JelIeBBIX MyTell MOJyuyeHUs] KaueCTBEHHOTO MeTasia.

Oco0eHHO CHJIBbHBIA yAap MeTojaM CBapKy I10J 3allUTol razoB ObUI HaHecem
0OJbUIMMK yCrieXamu B JieJie M3rOTOBJICHHSI 00MA30K M MOKDPBITUS MU 9JIEKTPOLOB.
XapaxTepHo, uTo HeoOXOAMMOCTL BecTH 00pbOY 3a PHIHOK 3acTaBuia TY Ke (PupMy
JbKenepanb DNeKTPUK HaNpaBUTb TEXHUYECKYH MBIC/Ib CBOMX J1a00paTOPHLIX CO-
TPYAHUKOB HA IYTb M3BICKAHUS JIYUIIUX 00MAa30K, U JAa)Ke 00JIbIIE — UMEHHO 3Ta
(upma nepsasi paspaborana CreUuanbHYI0 KOHCTPYKUMIO aBTOMATHUECKOH CBapHOI:
TOJIOBKHM 1151 paboThl 00Ma3HBIMU MEKTPOJAMU, KOTOpasi B JasbHeliieM, BepoATHO,.
COBEpIIEHHO BBITECHUT criocol AJieKcaHjiepa U 3HAUMTENILHO CY3UT 00BheM NpUMEHe-
HuA merofa Jlanrmioupa. (O06a meTofa cosfanel Toi ke (upMoii.)

Takass aBTOMaTHueCKasi rojioBKa JJisi 00MasaHHLIX 27eKTPOAOB H300paykeHa Ha:
puc. 9. Ona NpUHIMNMAILHO OMHAKOBA C 00BIYHOIN T'0JIOBKOM Toill yke QUPMBL ATt F0--
JIBIX 971eKTpo/loB. B Hell umeercs: TonbKo 106aBoUHBI MOTOP, KOTOPHIA TIPUBOIUT BO-
Bpalllenne CreluaibHyl0 (ppesy, CHUMAIOULYI0 € 3JIEKTPOAa Y3KYIO T0JIOCY 00MasKu
UM 06MOTKH, OroJisisi TakuM 00pa3oM 3JIEKTPOA U JlaBasl TeM CaMbIM BO3MO)KHOCTE.

, NoBecTH K HeMy KoHTaKT. CHsATas 00Ma3Ka 0TCAChIBACTCS CIelaibHBIM 9KCIay CTepoM.

Ha opnom us kpynnbix 3aBojioB CIIA MmieHep MoKasaJ MHE UepTeX CKOHCTPY--
MPOBAHHOI'0 MM anmnapara, B KOTOPOM 3JIEKTPOJ M3rOTOBJsieTcst B BHIE M0JION:
TPYOOUKH U3 ABYX TOHKHUX )KeJIe3HbIX JIeHT. BHyTpenHocTh 00pasoBaBuieics: TpyGouKu’
B 9TOM amnmapare 3aroJiHsAeTcs CreluaabHbIM CyXum (uiiocoM, KOTOpBIA npu cBapKe:
UTPaeT Ty e poJib, YTo ¥ 00MasKa B oOMasaHHBIX aJleKTpoiiaxX. Takoil annapar jaer:
BO3MO)KHOCTH BECTH CBapKy aBTOMatuuecku. [1o 3asiBJIEHHIO TOro jKe MH)KeHepa «Tsi-
JKeNble BpeMeHa» He Jiali BO3MO)KHOCTH IOCTPOMTH TAKOH anmapar, W OH OCTaercs
J0 CHUX TOp 3anaTeHTOBAHHBIM, HO HEOCYILECTBIIEHHBIM H3006peTeHueM. /

51 He ocranaBIMBAIOCh 3jleCh HA PA3MUHBIX COCTABAX 00MA30K, NPUMEHSEMBIX U
M3TOTOBJISIEMBIX PasiMuHbMu pupMamu. VX oueHb MHOro; MHOTHE €lle COXPaHSIOTCSE:
B CeKpere, COCTaBhbl JAPYyrux ussecTHbl. BoJiee noapobHoe ocBelieHne cocTaBa 3JIeK-
TPOJOB ¥ 00Ma30K JlaHO B CTaTbe aBTOPA, MOCBSAMIEHHOM CHeIUaJbHO 9TOMY BOTIPOCY:
u nomerentoit B Ne 9 »xypnasa «Capimuy» 3a 1933 r.
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[lpu u3yueHMn AMHAMUKU PAa3BUTUSL JTEKTPOLHOTO Jlesa Hesb3sl, 0JHAK0, XOTS
6bl BKpATLe He OCTAHOBUTLCA HA TOM, UTO MOMBITKU MOJYUYEHUs] KaueCTBEHHBIX obma-
30K CBOJMJINCH He TOJbKO K BBIpabOTKe CleluasbHBIX COCTaBOB, HO M pacrnpocrpa-
HSUTUCh HA CaMblii METOJ MOKPBITUS MMM 3JieKTpojoB. He BraBasick B Jeranu, Mbl OT-
METUM 3/1eCh, UTO HOBEHIIUI MEeTO/ MOKPBITHS COCTOUT HE B MOTPYIKEHUH 3JIEKTPOSa
B 00Ma3Ky COOTBETCTBEHHO} KOHCHCTEHLMHM, a B HaJIOXKEHWH 00MAasKH Ha 9JIEKTPOJ,
10/ JaBJeHueM, fgoxoasumm go 200 am 1. Camo coboit pasymeercsi, uTo TaKoi crnocod
NOKPBITUS AaeT ropasjio Oosee MIOTHYIO, paBHOMEPHYIO ¥ NPOYHYI0 00Ma3sKy, a cie-
JLOBATEJIbHO, U BHICOKOKAYECTBEHHBII, MPOUHBIH, TUIOTHBIA ¥ BA3KUMN INOB, Y0BJETBO-
psilolil BCEM MPENbABIsieMbIM K Hemy TpeboBaHusMm. Bosbmoe yno6erBo ofpatie-
HuUsl, HEHY)KHOCTb CIelyajibHBIX allapaToB U NPUCHOCO0JIeHUH OTKPBIBAIOT TaKUM
00Ma3aHHBIM 3JIEKTP jaM HIUPOKOE MoJ1e MpUMeHeHHsl. TaKuMu 2JIeKTPOaMU MOYKHO
C YCIIEXOM BBIIOJIHAThL CBApOYHble paboThl NpU M3TOTOBJECHMM OTBETCTBEHHEHIINX 1
coyHelmmx usienmit, paboTaloluX B TSHKENbIX YCJIOBASX ANHAMUUECKUX HArpy-
30K, BBICOKUX TeMIlepaTyp, AaBJieHUH ¥ T. . ;

Wanumze yKasbiBaTh, UTO IMOSIBJIEHUE B NMPOMBIIUIEHHOM 00MX0/(¢ TAKUX BBICOKO-
KaueCTBEHHBIX MaTepuasioB, KaK HepyKaBelollue CTasii, CIJIaBhl I[BETHBIX METAJIJIOB
U JIp., BBI3BAJIO HEOGXOAUMOCTH MOABICKAHNS COOTBETCTBYIONIMX JJIEKTPOJOB AT UX
cBapku. Takue 3JIeKTPOAbI 1 06Ma3Ku y)Ke BEIpa00TaHbl U MOTYT IIPUMEHSITBCS € yeme«
XOM, TIpUJlaBasl HaIJIaBJIeHHOMY MeTaJuly IIBAa Te )Ke BbICOKHE CBOMCTBA, KOTOPHIMK
OTJINUAETCS] OCHOBHOH MeTasl. :

J1s1 TI0JIHOTHI KapTHHBI B BOIIPOCE O HOBBIX YCOBEpIIEHCTBOBAHWSIX B 00nacTu
CBapKM B 3alluTHOI atmocdepe cieiyer elle yKasaThb Ha crnocob cBapku, paspalo-
taHublA pupmoii Griesheim coBmecro ¢ A3I' B 'epmannu. Sror cnioco6, sipasomuiicss
KoMOMHaLel rasoBof U AyroBoil cBapKu, MoJyuns Ha3BaHue «apKoreHy. OH 3aKaio-
YaeTcs B TOM, UTO BOJIBTOBY AYTY 3@)KUTaloT B IJIAaMEHM KMCJOPOAHO-alleTUIeHOBOM
ropesxu. Brarogaps 9ToMy JUisl pacIlaB/IEHHOr0O MeTajljla CO3/1aeTcsi ra3oBasi 3a-
IKTa OT KHUCJIOPOAA M a3oTa Bo3jyxa. Hanmume JBYX MCTOYHHKOB Temja — BOJILTO=
BOM AyrM W TasoBOTO IJIAMEHU — 3HAUMTEbHO YBEIHYMBACT KOJMYECTBO TeIla,
Gnarogapsi yemy Bo3pacTaeT INpPOM3BOJAUTENLHOCTL CBapku. Ecim aToMHO-BOROpO/-
HBIA MeTof 0KasbiBaeTcsi HauboJsiee BBITOJHBIM JJ1s1 HEOOIBbINNX TOJIIUH MeTaia (Ipu-
MepHO JIo 7 MM), KOFAA MOYXHO BapuTb 0€3 IpuCaJ0UHOr0 METausa, TO ras3o-ajeK-
Tpuueckuil cnoco6, Haobopot, OyAeT BbIrojHee NMpu cBapKe Goibmux TonmuuH, O6-
pasiipl, CBapeHHbIE 9TUM CI10CO00M, MOKA3aJIM XOPOIIHE Pe3ysIbTAThl B CMBIC/IE TPOU-
HOCTH M BSI3KOCTH.

CBapka BeJleTCsl OJHUM CBApIIMKOM, KOTOPHIf B MPaBoi pyKe AEp)KUT ra3oBylo:
COPEJIKY, @ B JIEBOW — 3JIEKTPO/iEpIKaTeNlb ¢ 00MA3AHHBIM 5JIEKTPO/IOM, COEIMHEHHbIH
o TpancopmaTopoM. MHTepecHO OTMETHTH, YTO IIPU STOM METOAE MEPEMEHHBIN TOK
Jxasasicst Gosiee MOAXOMSIIMM, UYeM TOCTOSIHHbIM, KoTopomy Ha 3anajge u B CIIA
00BIYHO OTAAETCS. MPEeATIOUTEHHE. ;

OHaKo 3TOT METOM, KaK W Apyrue W3J0)KeHHBbIe Bhillle HOBbiE METOAbI CBAapKH,
He BBIlUET 3a TNpejesibl 9KCIIePUMEHTANbHBIX paboT BeieAcTBHE KpaiiHe HeGaro-
NPUSATHBIX 9KOHOMMUYECKUX YCJIOBHIf, CYLIECTBYIOINMX B KaNUTAJIMCTHYECKUX CTpaHaX,'

MBI yyKe yiasbiBajid, 4TO YCI0BUST KpU3uca He Co3/laBaji A0CTATOYHOIO CTUMYJIa
K pasBUTHIO M YCOBEpIIEHCTBOBAHMIO 000pyloBaHust JUisi JyroBoit ceapku. ITostomy
HAa TPOTSHKEHHM 4 JIeT KPU3uCa Mbl He MOYKEM OTMETUTb TaKMX JOCTHIKeHWil, KOTO-
pble CKOJIBKO-HUOY/Ib CYLIECTBEHHO U3MEHM/M Obl MPUHLMI PaGoThl M KOHCTPYKUMIO
paHee U3BECTHBIX MAlIMH ¥ aBToMaToB. M ecnyi B ofacTu pyuHoi CBapKu JieJio 1o
B HANPABJIEHUN M3BICKAHUS COOTBETCTBYIOMIMX 9JIEKTPOAOB M 00MA30K, TO W MO JiH-
HUU ABTOMATHUECKOW CBApKu ObIM BBE/IEHBI YCOBEPUIEHCTBOBAHMUS, CBOJIMBILIUECH!
K CO3[aHMI0 BOKPYT AyrH 3allluTHOH aTMoc(epsl. :

KaK M3BECTHO, BCe CyllecTBOBABIIME /IO TIOCJEIHEr0 BPEMeHM aBTOMAThI JJIsh
JAyTOBOil CBAPKU CKOHCTPYHUPOBAHBL IS CBAPKY TOJILIMU 5JIEKTPOAAMH (MCKITIOUEHH eM:
SIBJISIETCS1 yTOMUHaBIIasicss Beiue rosoBka Jhxenepanb dnexrpuk). Taxas cBapka,

1 Cpapumicr, 1933, X2 9,
10*
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yCTpaHsis BJUSIHUE HHAMBULY AJIbHBIX CBOICTB CBap-
IMKa Ha KayecTBO IIBA, AaeT JIyUllyii 0B, He)KEJH
pyunasi cBapka. OfHaKo oHa He B COCTO/HUM I0JI-
HOCTBI0 YHHUTOXXUTb BIMSIHUE KHUCJIOpPOAAa M a3oTa
BO3/lyXa, NPOHUKAIIMX B paClJiaBJIeHHbIN MeTaJlI
(npaBja, B MEHbIIEH CTereHu, HEXEIU NpPU PydHol
. cBapKe). OObIYHBIE METO/Ibl 00MA3KK 3JIEKTPOJLOB He
JlaBaJIi BO3MOXKHOCTH MPUMEHATH 00Ma3aHHYI0 po-
BOJIOKY Ha aBTOMAaTaX, TaK KaK IpHU MoAaye ee Io-
CPEICTBOM POJIMKOB CJI0i - 00Ma3Ku paspymascs.
Ilostomy ObuT mpuMeHeH Apyroit cmocof. Cpapka
IpPOM3BOJMIIACh YTOJIbHOM Jyroif, a mpucagouHbli
METaJul MoJBOUIICS K MECTY CBAPKH B BU/E MPOBO-
JIOKH, cMarblBaeMod ¢ OyxTol. [y co3gaHusi 3a-
IIUTHOM aTMoc(ephbl BOKPYT paciljiaBJeHHOI'0 MeTall-
Jla K TOMY )>Xe MECTy CBapKHU IIOJBOAMJICS CIie-
LuabHblA OyMa)KHBIA JKIYT WM IIHYp, KOTOPBIHA
Cropast iaBaji HeoOX0AMMYIO I'a30ByI0 3allUTy.

i Taxue aBTOMAaTHYECKUE I'0JIOBKK padpaboTaHbl
e g TR oS G ee 5 1929 1. aepucacxoil Gupoii Jin-

3amuTHOH aTMOCHEpe KOJIbH DJIEKTPUK, a B FOJBl KPUSNCA FepMaHCKOM’

; pupmoii Cumenc-Ilykepr.

Conoska aroit nmocnexueit n3obparkena na puc. 10. Ilo cBoemy ycTpoiicTBY atu
F'OJIOBKM HE OT/IMYAIOTCSl OT HOPMAsbHBIX aBTOMATHYECKUX I'0JIOBOK JUJISI YTOJIbHOM
AyTu, U3TOTOBJISIBILAXCS paHee Toi e PupMoit. CylecTBEeHHBIM SIBISIETCS OABO [TPH-
Ca/louHoi NPoBOIOKH U Oymard, Ha3HauyeHye KOTOPLIX YKaszaHo Beimre. Heo0XomuMmo
OTMETUTh, UTO YCI0BUA KPU3MUCA HE AAJIM ITOH MalldHe IMUPOKOro PacHpoCTpPaHeHUs .

Jpyrum npeuMyiiecTBoM aBTOMATHUECKOH CBAPKH SIBJISIETCS MOBbIUIEHHE TPOU3-
BOAMTEILHOCTH CBapku. CKOpPOCTh CBapKU Ha aBTOMAaTax B cpejHeM B 3 pasa Gouiblue,
HEeKeIM BpyuHyw. Ho yBemuueHue MPOU3BOAUTENBHOCTH MOXKET ObITh JOCTUTHYTO
TAKOKE W TPU PYUYHOU CBApKe. ]

Cropocth CBAPKH SIBASAETCST B KOHEUHOM cueTe (GYHKUMEH KoiuyecTBa MeTasnia,
pacruiaBasieMoro B e{UHUIY BpeMeHu. A 9T0 KOJMYeCTBO MeTasla 3aBUCHT OT AMAMETPa
IEKTPoJA M CUibl ToKa, Ecim nmpu pyuHoif cBapKe npuMmeHsitb GoJiee ToJICTbIE 9J1eK-
TPOJIBI € COOTBETCTBEHHO YBEIMUEHHON CUJI0H ToKa, TO B elMHULY BpeMeHu OyAeT OT-
JOKEHo 00JbIIE METanaa, a CJIel0BaTelIbHO, U NPOU3BOXUTEILHOCTE CBApKU OyAeT
poime. M neiicrBurensho, B CIIA Taxkasi cBapka Ha IOBBILEHHON cujie TOKA craja
HDPUMEHATLCSL CHavaja B TOPSIAKE SKCIIepUMEHTAa, a 3aTeM M B NPOU3BOJACTBeE.
Zvi IloMumo  MpuMeHeHUS A90pOKaUeCTBEHHON MAIIMHLI M KAayeCTBEHHBIX 9JIEKT-
poNOB U 00MAa30K KAYECTBO CBAPHOrO [I3a B CA/IbHON CTEMEHU 3aBUCHT OT CaMOro
criocob1 BeeHUs CBApKU. B aTom oTHOUIEHUN HEOOXOAUMO OTMETHTh, UTO HAMIIyUIIMe
pesybTaThl JAeT TaK Ha3bplBaemMasi MHOTOC/oMHas cBapKa, NMpUMeHsAeMasi NMpu coe-
JUHEHHH TOJICTBIX JIUCTOB.

ITOT MeToA 0cobeHHO ompaBiay cebs NMPU CBapKe COCYN0B, paloTAIOMKUX TOJ
JasieHdeM. MuorocoifHasi capKa, mpu KoTopoif BeCh OB 00pasdyercs U3 oTAebHBIX
He00JIbIIAX, HATIOMKEHHBIX OfUH Ha APYTroi CJINEB, 3HAUMTENLHO YMEHbIIAET BHYTPEH-
Hie HanpsDiKeHus, o0pasyioiuecsi B Metajjie 0T OBICTPOro Harpesa M OCTHIBAHUS Me-
Ta/ula B Tpolecce CBAPKM M OKashlBalOUne OYeHb BpeJHOEe BIMAHME HA MPOUHOCTH
coernnenust, OHa yaydinaer U Camylo CTPYKTYpy HamaBJIeHHOr0 MeTajula, TaKk Kak
BEPXHHUE CJIOU ero OTKAralT HiKHHe. ITo 0J1aroTBOpHOE BIIMSHUE MHOIOCII0MHOIM
CBAPKN HAcTosibKo GeccropHo, 4TO OHa CTajga 00/A3aTeJbHBIM METOA0M IpPHU HU3rOTO-
BJIEHUN OTBETCTREHHBIX KOTENIbHAEIX U3/e/uil U COCYA0B M0/ JaBJIEHHEM.

M3 noneITOK BHEAPUTHL HOBBIA THIT 060pYAOBAHUS CIELYET OTMETUTb paspaboTaH-
HbIl amepuKaHCKO# (upmoii Becrunrays creuuasbHeii npulop, TaK Ha3biBaeMblif
ocumIIaTop, 00/1eryalonuii BEIMOIHEHHEe CBAPKM TOJIBIM  9JIEKTPOJOM Ha HepemeH-
HOM TOKeE.
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Kak u3BectHO, Npu TepeMeHHOM TOKe WU '

FOJIBIX BJIEKTPOAAxX JAyra rOpUT 0YeHb HEYCTOi- l 2
uiBO M yacrto obpwiBaercs. Ilpuunnoit Tomy ciy- 4 /
JKUT HEYCTOWYMBOCTb JBIKEHUS MOTOKA 3JIeK- Lt r.___.hm]
TPOHOB, NPOMCXOASILEr0 MO HANPaBIEHHIO OT Ridgag s
Karojia K aHopy. Ilpu mepemennom Toke Hampas- , it "’“"""’]/
JIeHue JBIKEHHS DJIEKTPOHOB MEHSIETCSI OueHb ___.r’
oeictpo (100 pas B cexynay, mpu yacToTe TOKa :
50 mepuojioB), U BO3AYMIHBI MPOCIOEK MEOKLy 3 ; 900000
3NIEKTPOIOM U U3JIeNIEeM He YCIeBaeT 10CTaTOuHO S
MOHMSUPOBATECS (KaK TPH TOCTOSTHHOM TOKe). 9/( [ [ (
Honusanusi yke 9T0ro npocTpaHCTBA SIBJISIETCS
HeoOXOAMMBIM  YCJIOBUEM YCTOHUMBOCTH TIope-
HUST IyTH.

- Ocuunnarop npepacrabisier coboit npubep,
Cay>Kally i 115 nojjiepyKaHus yCToiuuBoCTH 1y -
' Npu nepeMmenHoM Toke. IlapanynentHo co CBa- i
POUHBIM TOKOM BKJIIOUAE€TCS TOK BBICOKO# YacTC- pye, 11. Cxema ocuunnatopas 7 — ceTs;
Thl ¥ CPaBHUTEJLHO BBHICOKOI'0 HANPSMKEHMs. 2— peoctaT; 3 TpaHcopmaTop Ha-
Braroapsi 9ToMy MPOMEXKYTOK ME/Y SJeKTPO- TPSHKEHusl; 4 — KOHACHCATOP; § — HCK-
JlOM ¥ M3[ieJIMeM BCE BPeMsi OCTAaeTCsi MOHW3M- ﬁgiggKg"f‘3P;f_*":{‘;;£;aﬁggif““g‘“_"_“c";‘a’i
POBAHHBIM, M JyTa JIErKO 3a)KUraercst MpU M0- pounan menb; 9— pyGunbRmKwg 70—
CTI)KEHUU ONpPENeSIEHHOT0 pPacCTOsiHUSA MEKLY peryaupceouHbii peccrar; 77-—cBapoy-
Humu. Her paxe u€o0XoAuMOCTH HAKOPOTKO HEi TpancgopmaTop
3aMBbIKATh I{eMNb.

Cxema ycTpoiicTa ocumisiatopa usofpakena Ha puc. 11. On cocTout u3 TpaHc-
(opmaTopa HanpsHKeHHsi, MCKPOBOro paspsiiHUKA KOHJEHCaTopa M MHAYKLHMOHHOMA
Katymiu. MckpoBbie paspsiibl BHI3BIBAIOT BHICOKOYACTOTHbIE KOJIEOAHHST MY KOH-
JIEHCATOPOM M MHAYKIMOHHOM KaTymkoii. YacTora ToKa BhiOMpaercs OGesomacHoit
JUIS1 CBapIIMKa,

ITpy nomomwm cBapouHoro TpanchopmaTopa € OCLMIIATOPOM MOYKHO JIETKO IPOU3-
BOJANTH CBAPKY TOJILIMU 9J1eKTPOJaMM U Masioit cunoit Toka. IiybuHa NpOHUKAHUS
NI0JTyYaeTCsl HECKOJIbKO MEHbIIe, ueM Mpu TMOCTOSIHHOM TOKE, HO MO)KeT ObiThb yBesd-
yeHa yBeJHYeHHeM CHJIbI TOKa W GoJiee TOJNCTBIMU dsieKTpoAamu. [pouHocTh mBa mo-
JyuaeTcsl yaoBjaeTBoputesibHasi. CHpoc Ha CBApOUHBIE MAlUMHBI MEPEMEHHOro TOKa
3a rpauuieil, ObBIIKIT BCerga HUUTOIKHBIM (TaM NPUMEHSIETCS MOYTH UCKIIOUUTETHHO
TMOCTOSHHBINA TOK), He yBEIMUMICS U T0cje NpesioKenust usobperenusi Bectunraysa.
UHTepecHo OTMETHTD, YTO, MOXKasyi, Gosiblie BCEro OCHMIIATOP MCI0JIL30BAH y HAl
B CCCP; Ha HeKOTOPHIX 3aBOAAX OH NPUMEHSIETCS JJIs CBapKH, TaK KaK HU B OHOM
CTpaHe NnepeMeHHbI TOK He MoJyuu TAKOro IKPOKOro pacnpocTpanenus, KaKk y Hac,

Kax BHIHO U3 BHIIEH3JI0YKEHHOT0, OCHOBHBIE CTPEMJIEHMSI TEXHUUYECKON MBICIIH
B 00J1aCTH JyTOBOH CBApKM B Mepuoj Kpuauca ObUIM HAaNpaBJIeHbl T1aBHBIM 00pasom
10 JWHUYM TOJYUEHHsT BBICOKOKAauecTBeHHOro mea. OJHAaKo HeJ0CTaTOUHO MBBICKATh
C11oco0bl BHITIOJNHEHNS] TaKOro IIBa, — HaJ0 €lle YMeTh NPOBEPUTb KauecTBO MIBa,
NPOKOHTPONUPOBATb €r0. ¢ :

- Ha nporspkeHun noceHux Jier 6bil Ipou3Be/ieH P MONBITOK HalTH MeTo
KOHTpOJISI IBOB (€3 uX paspylienust, TaK KaK BEIGOpOUHbIe MCCIENOBANNS U HCObITA-
HYS1 IIBOB HA Pa3phiB, M3rub U T. J. TpeOyIOT U3TOTOBJEHHUS CleLMaIbHBIX 00pasioB,
BLIPE3aHHBIX M3 UCTILITHIBAEMOTO M3esusl, T. €. GaKTHuecKu ero paspymwaior. Ma ra-
KHUX MeTOJI0B UCTBITaHKus Ge3 paspyuieHusi, Kpome JaBHO M3BECTHOIO NpPOCBEUNBAHNSA
PEHTTeHOBCKUMM JIyYaMu, CJIefyeT OTMETUTb: POCBeUHBaHUE Y-JIyUaMu, SJIEKTPOMAr~
HUTHBIN, MOCTYKMBAHME CTETOCKONOM M TaK HasbiBaeMbiii MeTol LlIMykiepa.

D1eKTPOMATHUTHBIA METO/ 3aKJII0UAeTCsl B TOM, UTO Ha 1IOB HAKJIAJABIBAETCS JIHCT
Oymaru, Ha KOTOpBI HACKIMAIOTCS OMUJIKK (MTPEUMYIEeCTBEHHO UyTYHHbIE, KaK obna-
Jalone MeHbIIel CriocoGHOCTBIO COXPAHSATh MarHeTH3M). 3arem JI0CTaTOYHO MOLIHEIM
MarHHUTOM CO3/JAeTCsl MaCHUTHOE TI0JIe, IO/ BJMSIHMEM KOTOPOro OMMJIKK pacroja=
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TalTC 1 B ONPENENIEHHOM NOPSIAKE 110 HAllPaBJIEHUI0 Mar HUTHBIX CHJIOBBIX JinHUiA. Ecim
IIOB HE MMEET CKPHITHIX Je()eKTOB, TO ONMUJIKU PACIOJIaraloTCs PABHOMEPHBLIM CIIOEM;
ecn JAedexT umeercs, To B ITOM MecCTe (TpelluHa, HEmpoBap U T. I.) CIOH ONUIIOK
Cry[[aercsi U JaeT BO3MOXKHOCTb O00HApPYKUTb JAedeKT.

[TocTyKuBaHUEe CTETOCKONOM SIBJISETCS Cyry00 CyObeKTHBHBLIM METOJO0M MCCIIE0-
BaHHA, MOCKOJIbKY KOHTPOJIED NOJDKEH Ha CIYX ONMPEACNUTh Pa3HUILly B BHICOTE TOHA
[IpY TPOCTYKUBAHUU MOJIOTKOM BJ0JIb IIBA.

Merop Lllmyxsepa saxkiouaercst/B ToM, 4To B KaKoM-mu0o MecTe 1iBa Bhi(pe3o-
BBLIBAETCS] CreUalbHbIM PUO0POM KaHaBKa; 9T0 MECTO TPABSAT KUCIIOTOH U UCCIIEAYIOT,
HACKOJIbKO XOpOLI MpoBap OCHOBHOI0 MeTa/ula C HaIUIaBJIEHHBIM. IJTOT MeETOJ,
YMelomuii  BLIOOPOUHLIA XapakTep, He JaeT TMOJIHOW YBEPEHHOCTH B KayecTBe
BCero LIBa.

Jlyuire Jpyrux U CoBeplICHHEe PEHTIeHOBCKOE MPOCBEUMBAHUE, HO ITOT CrOCOO
MOYKET MUMETh JIMLIb OTPAHUYEHHOE NPUMeHEHHEe, TaK KaK He BCSKOoe u3jie/ie 1Mo CBOUM
pasmepaM u (opme MoXKeT ObIThb MOJABEPrHYTO TAKOMY HCCIieAoBaHui0. OfHaKo aToT
METOJ 110 perjiaMeHty, pa3pabotaHHoMy AMepPHKAHCKUM CBap UHSIM 0DIIECTBOM, CTaJl
o0a3aTebHBIM NPU_MPUEMKE COCYJ0B II0J /JaBJIEHUEM, OTHECEHHBIX K TIepPBOMY
EJIacCy 1o CBOeil OTBETCTBEHHOCTH.

Hu ofuH u3 3TUX CII0CO00B HE SIBIISIETCS BIIOJIHE YIOBJIETBOPUTE/ILHBIM B CMBIC/IE
BO3MOYKHOCTU MCIMOJIb30BAHUSA €ro B MpPOM3BOACTBeHHOI oOcraHoBKe. Bce oHM cKo-
pee HocAT s1abopaTopHbIA Xapakrep. ¢

Hecionbko WHBIMUM ObUIM MyTH pas3BuTHs KOHTAaKTHOH cBapku. [To cpaBHenuio
€ YroBOi cBapKoif KOHTaKTHAs umeer Gosee y3Kylo chepy npumenenust. Ona MeHee
rubKa u MoXKer ObITh 11e1eco06pasHo UCMOIb30BAHA TOJIBKO MPU MacCOBOM MPOU3BOA-
CTBE O/IHOPOJHBIX usu,enuﬁ. 1) Ka4yecTBy 1Ba, [0 NPOU3BOAUTEILHOCTH W Jene-
BH3HE 9T0 CaMblit coBepuIeHHbI Bux cBapKu. CTaHAapTHBIE KOHTAKTHRIE MalUHbI,
[IpeHA3HAUEHHBIE /I PYUYHOU UM HOXCHOW CBAPKH, HE OTJAMYAIMCH 0COGO0H CloMK-
HOCTHI0O M HA HHUX JIETKO MOMHO OblsI0 CBAPUBATHL H3[ENUS U3 JKee3a U Craju
He60ABII0M TN THB (TOYEUHOH ¥ POJIMKOBOM CBAPKOHA) ¥ HEGOIBLIIOrO MOMepPeyHoro
CeueHust (CTHIKOBOH cBAPKOI). OjHAaKO mepexon K 00Jiee BbICOKOKAUECTBEHHLIM Ma-
Tepuasam (JIErMpOBAHHLIE CTAJM, I{BETHhIE METa/ulbl M MX CIUIaBbl) TpebOBanu B
pexume CBapKH KOPEHHOTO M3MEHEHWs, CBOJSULEro A0 MUHAMyMa BPEMSI CBAPKH.
OrpomHble ycmexum AaBTO- M aBUOCTPOEHMS €UIE B MPEAKPUSUCHBIA  MEpUOSL
SHAUMTENILHO PACIIMPUIN NPUMEHEHUE CrHeldanbHeX CTANed, KOTOphie AOMIKHBI
Ol 1aBaTh MAKCHMYM MEXAH{UYECKOW TNPOYHOCTH NPU MUHUMAJILHOM BeECe,
IDusiticn  cBapuBaTh TiKHe CTaad, GOsiblIed YacTbi0 OUYEHb HEGOMBLIION TOJ-
U{UHBI, AyroBOi CBAPKOM M Ha CTAHZAPTHBIX KOHTAKTHBIX MallMHAX OKa3ajuCh
fe3y CrieniHpIMy, : ;

BoicokorauecTBeHHbIE CTanM BECHMA UyBCTBUTENBHBI K HATPEBy; mpeGslBaHUE
MX B BbICOKOM CBAPJYHOIl Temnepatype B T deHUe JayKe HeGOJBUIOro Cp1BHUTEILHO
JTPOMEXCYTIKA BPeMenH, HeoOX0AUM I'0 JJIS OCYUIecTBICHUA CBAPKH HA HOPWaabHON
ROHTAKTHOH MalluHe, H CTOJIbKO IMOHIKIAET KAa4eCTBO METasula U CBAPKH, UTO MPAK=
THYECKH 3TOT Crocold TepsieT CBOW I(2HHOCTb. BOJILIMIMHCTBO CreL/IbHbIX JIerdpo-
BAHHBIX CTAJICH NPUHAIIGKUT K HEP)K 1BeoWUM Marepdanam. K 1K moKasana OmbiT,
COXpiHEeHHE ITUX HEPIKIBEWUIUX CBOMCTB B CBAPHOM COCAMHEHMH BOZMOYXKHO TOJILKO
€1pY 04eHb 600N CKOPOCTH CB1PKH, YTO HEBO3MOYKHO MPKU Py4HON U HOXHOM cBap-
K€ Ha crannaptHeix MamuHax. [TpocTeitmme npepsiBaTesn TOKA, BLIKIOYAOUL 1€ TOK
fIpM TOYEUHOW M PONMKOBOI CBApKE uepe3 Oompe/lesileHHble [MPOMEXKYTKH BPEMEHH,
OKa3anMuCh HEMOAXOAALUMHU ISl CBAPKK CHENHANbHLIX CTAJIe U L[BETHHIX METAJIJIOB.
U TonbKy ¢ nepexopom K'Gosiee MOLHBIM MAIIMHAM M COBEDIICHHLIM MPepLIBATEISIM
3ajJaua MOYKET CUUTATHLCS Pa3pelleHHON.

Taxum 06pa3oM cylieCTBeHHOE Pa3/nuue B MyTSIX PA3BUTHS JlyroBOW U KOHTAKT=
HOU CBApKH B MEPUOJ KPU3UCa 3AKIIIOYAETCS B TOM, YTO B TO BpeMs Kak rmepsas 1uia
N0/ JIMHAA yCOBEPIIEHCTBOBAHUS TEXHAKN CBAPKU M YJyYIIEHHS] KA4ecTBa CBApHOTr O
IIBA, BTOpasi pa3BUBA/IACh B HATIPABJIEHWM YCOBEPLIEHCTBOBAHUS Camoro ¢6upyaoBa=
HUS, B KOPHE MEHssl KOHCTPYKIMIO TIOCJIe/(HEro.
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3ajaya yCremHoi KOHTaKTHOH CBAPKU CBO-
JIATCS K MAKCUMAa/IbHOMY COKPAIIEHHI0 KOJiYe-
CTBA M0/IBOAMMOI0 K M3JEIHI0 Terjaa ¥ K aBTo-
MaTH3aLUK TpoLecca BKIIIOUEHHUS U BBIKJIIOUEHHU ST
TOKA, T. €. K [AOCTIKEHHUIO MaK CUMaJIbHOU
CKOpOCTH CBapKH.

Haubonbiee MpUMeHeHH e KOHTAKTHAS CBap-
Ka Hallljla 3a FPaHuLeil B ABYX BEAylUMX OTpac-
JISIX NIPOMBILIIIEHHOCTH — aBTO- U ABUOCTPOEHU U,
TIpu nocTpoiiKe aBToM004sA U caMOJIETa TPUX )-
JUTCA COeUHATH MeMCLy c000it OrpoMHOe KOoJIu-
YEeCTBO MEJIKUX JeTaseit, AJIsl uero 0coOeHHo 1ie-
J1eco00pasHo MPUMEHSTH KOHTAKTHYIO CBapKy.
Y neiicTBUTEIbHO, PACCMAT pUBAst HOBEMIINE THIIbL
COBPEMEHHBIX KOHTAKTHBIX MALIMH, Mbl TPUX0AUM
% BBIBOJY, UT) OOJIbIIMHCTBO U3 HUX MpeJHA3Ha-
weHo s 00CAY)KABAHMA 9TUX IIPOU3BOACTB.

[TocTenex bl 1 HermpepbIBHbIA pOCT y4acTUst

CBAPKU B U3TOTOBJIEHUH aBTOMOOW/SA U CaMO-
Jieta TOJIKaJ TGXHquCKleUMb[CHb K yCOBep- Puc. 12. Buc*rponeﬁcmymmaﬂ ToUey=
TIEHCTBOBAHUIO KOHCTPYKIUN CBAPOYHBIX MalliH Has mamuna «Tednop Bunduibp»
T10J{ YKa3aHHbIM BBblIIE yIJIOM 3PeHHs — yMEHb-
LeHHIO BPeMEHH CBapKH. Y BeMueHre CKOPOCTH CBAPKH B HOBBIX MAllIMHAX WJET ABYMSI
Ty TAMU: 32 CUET YBeJIMUEHUsT MOLIHOCTH IPUM EHsIEMbIX MALIITH 1 32 CUET UACTOrO HPephl-
BAHUSIT KA MPU IOCTAHOBKE OT/IENbHBIX TOUEK. Y BeUUeHME 9/1EKTPUUECK O MOLITHOCTH
€BAPOUHBIX MAIIUH 1 YBEINUEHIEe CKOPOCTH CBAPKHU, KOHEUHO, noTpefoBau 0OTKasa OT
MePBOHAYA/BHBIX (POCTEHIINX KOHCTPYKIMHA TAKMX MAILIMH, B KOTOPBIX CBA PIMKK yIipa=
BIISLUT MALIHHON, HAYKUMasl HOC 010 Ha nefianb. CoBpeMeHHbIe MONIHbIE MATINHbI HMEIOT I'0-
Pazji0 Gotee CIOMKHYI0 MeXaHUUECKYI0 YaCTh, IPUBOAATCA B ABIMKEHHE OT MOTOpA HJIM
CKATBIM BO37yXoM. Posih cBapIIMKA CBOAUTCS TOJBKO K BKJUIOUEHNIO MAUIMHBL TIyTEM
HAKATAA KHUIKK M K TOB.PuTY KpaHa MHEBMATHYECK T0 M/ I'HAPaBJIN1ecKoro
YCTPOMCTBA. ;

Jinst MIUTIOCTPALiMU Mbl TPUBOAUM HIDKE ONKMCAHUE HEKOTOPBIX COBPEMEHHBIX
KOHTAKTHBIX MALIUH.

Ha puc. 12 ngofpaykeHa OuICTPOJEHCTRYIOMIAS TOUCUHASI MALMHA, U3TOTOBJICH-
nasi 3asogom Teitmop Banduibl, Npu MOMOIE KOTOPOH MOYKHO ' CTABUTL /10 600
“ToueK B MuHyTy. CTaBs TuUKHU TaK, qro0bl KAXAS CIAYIOMAs lepeKphiBasIa Mpebiy-
ALYI0, MOYKHO [M0JIyUUTh [JIOTHBLH, penponniaemslii mos. Ilo BHemHemy BUAY Ma-
MIMHA TTOXOXKA HA « GLIYHOr0 THMA T.YEYHYl0 MalliHy, HO MeXaHHUECKasi vacTb €ee
SHAYMTENLHO CIcyKHee. Cana3ku, MMeEoIie B HIKHEH CBO€ yacTh TOJIOBKY, B
KOTOpPOIi 3aKperieH BepXHUil 3/1eKTPOJ, MOryT CKOJIb3UTH B HanpapIAKIINX, NpU-
4eM JBMYKEHUe 3TO TPH BK/IIOUEHUH CHHXPOHHOTO MOTOPA MPOMCXOLUT HENPEPLIBHO
TMOCPEACTBOM UepBsiuHoif mepeaaun. AMITUTY/A ABIKEHHT 9THX CAa30K COCTABJIACT
BCEro JIMIIb 8 MAM, BCIIEICTBUE UEro IoJyvaercs IUIABHBIM W CIIOKOMHBIA XO0J, He=
«cMoTpst Ha cKopocTh 600 ABIKEHUH B MUHYTY.

[lpr Hax TMM Ha Telanb caasiu rnoa JlefiCTBUEM OKAT T'0 BO3/AyXa W3 HUIHH-
[pa, pacros »GHHOT0 HaBEPXy MAlIUHbl, OIYCKAITCA BHAZ, npyu 3a)KATUU K3-
JeansT MeKAy 006oUMU 3JIEKTPOJaMH  TPOUCXOAUT CBApKa. Ecam e (NyCTUTh Tie-
JlANb, TO CANA3KU [elicTBUEM BO3/lyXa BO3BPALIAIOTCS B BEPXHEE NOJIOMCHUE, 1 CBap-
Ka nmpepbiBALTCS, XOTsA BEPXHUHA 9J1EKTPO/L BCE BPEMA NPOL0IDKAET ABUIATHCA BBEPX
M BHM3 (Ha YIOMSIHYTYIO y)Ke BblIIe BEJHUUHY 8 mm). Paccrosinue Me)Kiy BepXHUM
TOJI0yKeHIeM Cala3oK (Korjia mefasib He HaKATa) U HIDKHUM (npM HAYKATHM NEAAIH)
.COCTABJISIET 0KO0JI0 25 MM. DTOr0 MOCTATOUHO JJisi TOrO, yT0OBl BCTABUTH U BBIHYTH
«cBapuBaemoe usjenue. Hapepxy MatunHpl BUACH npsiIMoit  pbivar, AefCTBYIONMH
HAa pOJIMK BBIKJIIOYATEIS. Korjga mnpu HOKATHM Tefaay  Cadasku HaXOAATCH
B HIDKHEM TIOJIOYKEHUH, TO phIUAr OMMpaeTest Ha pOJHMK, BCIEACTBHE HEro TOK
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T BKUIOUAETCS, M IMPOMCXOUT CBAapKa.

~ Tlpu ocBoOOXK/IEeHUHM TIeJlaJId CaJlasKu
TepexofisiT B CBOE BepXHee IMOJI0Ke-
HUe ¥ TOAHUMAIOT pBIUAT, Mpephbi-
Basi TOK B lermu TpaHcopmaropa,.
UCKJIIOYasl TaKUM 00pa3soM BO3MOXK-
HOCTB Ilepe)Kora marepuaJia.

Ha puc. 13 usobpaykena posu--
KOBasl MalliHa JJ151 CBApKH MPOLOJIL-
HBIX IIBOB B HUBJENUSX IUJIUHJPU-
yecKoit (opMmMbl, IPOM3BOACTBA 3a-
pona ®enepanb. Bepxuuit posuk me-
Be/[BUr'AE€TCsI B IIPOJOJILHOM Hampa-
BJIEHUU, a M3/leJHe 3aKpervisieTcs B-
Puc, 13. PosmioBasi MalliHa JUIsi CBApKH WWJIHH-  HIDKHUX 3a)KUMaX. B 9Toi KOHCTPYK-

AP LUK TTYTh MPOXO)KAEHUSI CBAPOUHOI O
TOKA Mpu JII00OM MOJIOYKEHUU BepX-
HEr0 poJMKa BCerja OAUHAKOB Oyarojaps creuuasbHOM KOHCTPYKLUMU HUKHERE
NJIaHKd, 0 KOTOpoil mepeaBuraercss poyjuk. OHa, COGCTBEHHO, COCTOUT U3 JIBYX
IUIAHOK, COENMHEHHBIX Ha OIHOM KOHLE, a 110 BCell AJIMHEe H30JIMPOBAHHBIX MEXAY"
coboit. B kaxom Obl MeCTe HU HaXOAWJICA POJMK, ofluas JAJMHA ITyTH TPOXOMK/E-
HUSI TOKa BCerja paBHa JBOMHOW JuuHe IutaHKu. Taxkasg KOHCTPYKLMST MpeicTa-
BJISIET C DJIEKTPUYECKON TOUKM 3pEHHUsT CYIIeCTBeHHOe mpeuMmylnectBo. Ha aroi Ma-
WIKHE MOIHOCTLIO B 350 K6a MOYKHO CBApUBATH WMJIMHAPHI ANHHON B 2 M, AUAMETPOM.
or 250 mo 900 M. S
Muorye aBToOMOOUIbHEIE 3aBOJBI IIPU U3TOTOBJIEHUH Ky30BOB IS MPUBAPKU K HUM.
MHOTOUMCIIEHHBIX JleTallell MOoJIb3YIOTCS MepeHoCHO! ToueuHdi Mamuboi. OHA QUeHb-
yao0Ha, JONMyCKaeT TMOKOCTb [ABW)KEHWH M YCKOPSIET IPOLIECC CBApKH, 3aMEHsIst:
nojlauy MaTepuasia K MalldHe MOJAHOCKON 3J1eKTpoJoB K MecTy cBapku. Ha ofmom:
T0JIbKO 32Boje byan B @unajenbGuu yCTAHOBIEHO HECKOJILKO COT TAaKUX MePEeHOCHBIX:
: ~ mammH. TpaHcpopmarop TOJBEIIEH Ha
RS Rt S ik St e TPOCCE MJIM HA peJibCe, a HemoCpeACTBeH-
Tl ] | HO C TpaHCHOPMATOPOM COE[MHEH anmnapar,
Hecyluit anekTpoasl. OOmuMA BUJ TaKoi
MalHel u300paykeH Ha puc. 14.

3a nocjeflue roibl B aBTOMOOUIBHOM
[IPOMBIILIEHHOCTH CTaM TPUMEHATb MHO-
roTOY UHblE MALIMHbL, JAlOL(KE BO3MOMK~
HOCTb CBapUBaTh JIUCTHI CPasdy B HECKOIb-
KHX Toukax. B aTux MamuHaxX 9JIeKTPOALK
He UMelT y)Ke (opMbl TOUEYHBIX, KaK B
OIMHAPHBIX MAlIMHAX; OHU UMEIOT IIJIOCKY 10!
(opmy OoJiblIero MJIM MEHBILEro pasmepa.
Taxue MallMHbl CTPOSITCA 3HAUMTEbHO
0oJblIel MOLHOCTH, HEXKEIH MPOCThIE TO- -
yeyHble. J1j1s1 BO3MOYMKHOCTH TPOU3BOJACTBA
CBAPKN OJHOBPEMEHHO B HECKOJILKUX TOU-
KaxX Ha OJHOM U3 JIUCTOB LITAMNVIOTCS BBI--
crymbl. Yepes 9TH BRICTYIIBI NPOXOAHUT BeCh-
CBApPOYHBIM TOK, U B 9THX MeCTaX MpouC-
XOMUT CBapKa.

Ha puc. 15 usobpakeHa MHOI'0OTO--
yeyHasi MamuHa 3aBozia Teiinop Bunguib,.
KOTOpasl CTpOMTCS Ha MomHocTh 0T 200 Koo
250 kea. I'abaputhl 9TOM MauMHBL AAI0T
Puc. 14. INepexocHas ToueuHAsh MaulnHAa Y BOSMO)XHOCTb CBapuBaTh HOBOJIbHO 00/1b~

\
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e miomag. Tak KaK faBjeHue, HeoOXoauMoe
JUIsl CBapKu, JOCTUIA€T B TaKOT0 pojia MalluHax
3HAUNTEJIbHOW BEJMUMHBI, 0X0151 10 4 m, To BO
usbe)kanue npornba HIKHeN onopel oHa CHAG-
JKeHa JBYMsI NPOUHBIMM TOJKOCAMM, JUIMHA KO-
TOPBIX MOYKET M3MEHUTLCST B COOTBETCTBUM C TI0 -
JIO)KEHHEM CaMOoii OTIOpBI, MOTyIIel TepeMelaTh-
€5 B BEPTUKAJLHOM HamnpaBieHun. Cajiasky,
Hecylue BEPXHUI 9J1eKTPOJ, MOTYT CKOJIb3UTh
B HampaBJIslOIMX ¥ NPUBOASTCA B JBM)KEeHUE
OT MoTopa. Yucio yjaapoB B MUHYTY MOMET
Kosnebarbest or 7 1o 54, B 3aBUCUMOCTH OT TOJI-
LIMHBl CBAapUBAEMBIX U3/I€JTUH, U, KOHEUHO, B CO-
OTBETCTBUH C aMIUIMTY[O0W Xoja cajia3ok. [laBs-
JIeHHEe OCYIUECTBJISIETCS] MeXaHMUeCKH, MOCPe.-
CTBOM O9KCLEHTPUKA M pbIUAXKHOW Tepefauu.
BHyTpu MaumuHBl HMeeTcsl CrenuasbHOE NpU- |
crocobJienye, pu MOMOIM KOTOPOr0 MOYKHO U3- |
MEHHTb BEJIMUMHY X0Ja CajasoK B IpefleslaX OT |y
25 10 65 mm. Takast Gosbuiasi aMDJMTYAA JAAeT E
BO3MO)XHOCTh CBApUBATL HAa 9TOM MallyHe u3- : ;
Jenusa pasnuuHoit (gopmel. Bmecre ¢ Tem, npu Puc. 15. Muororoueunas ~MamyHa:
CBapKe IUIOCKUX U3JIeJui X0J MOYKET OBbITh dupmor «Teiinop Bundumnpy
YMEHBIIEH U YKCJI0 CBAPOK B MUHYTY YBEJIHYEHO.

PaccmaTpuBasi pasBuTie HE TOJILKO CIENMANbHBIX TUIOB CBAPOYHBIX MAlIHH,,
HO TarOKe CTaHJapTHBIX TOUYEUHBIX ¥ POJIMKOBBIX, HEOOXOAMMO KOHCTATUPOBAThL CTPEM-
JICHHE aMepuKaHLeB NepexoiuTb K 0oJiee MOLIHBIM MallMHAM, 3HAYMTENBLHO YBEJIU-
UMBAIOMIUM NPOM3BOJAUTEILHOCTL CBAPKH. JTOT Mepexofl K 6Gosee MOUHBIM MalliHAM:
TECHO CBSI3aH C BONPOCOM O NPEPBIBAHMHM TOKA, C KOTOPHIM MBL CTAJIKUBAEMCST B 9TUX
MalHax. Y0BJIeTBOPUTENbHOE paspeleHne KOHCTPYKUMi IpepelBaTeNeid xanos
GOIBLIIOH TONUOK PasBUTHIO HOBBIX TOUEUHBIX W PONMKOBBIX MAIIKH.

M1 ToueuHo# M poNMKOBON CBapKM OCHOBHBIMM (JaKTOpaMu, BIMSIONVMM Has
KauecTBO CBapKH, SIBJIAIOTCA: CHJIA TOKA, JAaBJIEHHE SNEKTPOLOB HA U3JeJINe U BPeMst
NIPOXOXK/IEHNST TOKa.

Cuna Toxa perymupyercss BHIGOpOM COOTBETCTBYIOmEell CTyIeHH CBapouHOTe
TpaHcopmMaTopa; AaBiieHHE AJIEKTPO/IOB — COOTBETCTBYIOIMM JABJIEHUEM TIPYIKUHBI.
BriGop coorBercTByIomiel CTyNeHU M CWJIbI JlaBJIeHUs] He IIPEACTaBIIsIET 0COOBIX 3a-
_TPYAHEHNUI ¥ ylaeTcs HalaAuHKy Mocsie HeCKOIbKUX NPOGHBIX CBapOK, €CJi, KOHEUHO,
paboTa Npou3BOAUTCSI HAa MallMHE COOTBETCTBYIONIEH MOIIHOCTH.

Iopaspno cnoykHee 06cTOUT BOMPOC € PEryJMpoOBKON BpEMEHH HPOXOACHNUSE
U IIpEephIBAHUS TOKA.

B npocrefimux KOHCTPYKUMSX TOUEUHBIX MAIIMH 9Ta PECYITUPOBKA MPOM3F OJUTCSE
BPYUHYIO WJIM, BepHee, HOTo¥ CBapliyKa, KOTOPBIH B COOTBETCTBYIOLIMU IO €ro MHe-
HHUI0 MOMEHT BBIKJIIOUAET TOK, 3aTeM HEKOTOPOe BPEMS AEpPIKHT H3JeJue 3aKaThiM U,
HaKoHell, 0CBODOAET €ro.

B KoncrpyupoBaHuM POJMKOBBIX MAlIMH TeNephb Y)Ke oTOWIM OT NPUMEHsIEIIelicsy
B Npe)KHee BpeMsi CBapKu 0e3 mepepbiBa Toka. B coBpeMeHHBIX MalliHaX CBApKa Be-
ATCs1 C IepepbiBaMu, TaK YTO B HACTOSILIIEM €€ BUJIe OHA NpeAcTaBsieT cofoli Toueunyio
CBApKYy, NPU KOTOPOH TOYKYM IMOCTaBJIeHBl TaK OJIM3KO oJHA OT APYTOi, UTO Kaykaas
nociefyomasi Touka IepeKphiBaeT Ipe/IecTBYIOMYIO.

ITpu TaKoit cBapke, KaK u B ToueuHOH, NPH NOCTAHOBKE Kay<1oi Toukn HeoGX0~
JIUMO Ha onpejesieHHbI NIPOMEXYTOK BpPeMeHU BKJIIOUATh, a4 3aTeM BBIKJIIOUATL TOK,

OGbIYHO TaKoe MomepeMeHHDe BIJIIOYEHUE U BHIKJIOYeHHe TOKa NPOU3BOANTCS
MeXaHWYeCKH, MOCPeJCTBOM KyJsauKa, NPUBOJUMOrO B JBH)KEHHE OT MOTOpA W Jieif-
CTBYIOLIEr0 HA TpephiBaTe/ib, BKJIOUEHHbLIl B NMEPBHYHYIO Lielb CBAPOYHOIO TpaHC~

~ (popmatopa. -

A R
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Takoit npepbiBaTeb MOXKET paboTaTh YAOBIETBOPUTE/LHO IpU Oosiee uau MeHee
JOIIYTUTEIbHOM BPEMEHH CBapKH, KOrJAa MeXaHM4eCKas U 9JIeKTPUUECKAs] MHEepUUs
CaMOT0 BBIK/II0UATENIST, KaK Obl Majia OHa HU OblIa, COCTaBIISIeT BO BPeMEHHU JIuilb HE3HA-
YuTEILHYI0 YacTh o0uiero BpeMenn cBapiku. Ho Bpemsi npoxoienusi Toka A0/DKHO
ObITh MUHUMAJIBHBIM M3 COOOpaYKEHUN KOHOMHUYECKHX (00JIbIIAst CKOPOCTh U IPOM3-
'BOJUTE/NILHOCTD CBAPKKM) M TeXHHUUYECKUX (YMEHbLIEHHE OKUCIEHUSI U KOpoOJeHusi or
TEMJIOBBIX BO3JIeiiCTBUIT).

W13 onbita ycTaHOBJIEHO, UTO JJISA TMOJYYEHHS MJIOTHOTO M HEelpOHUI[aeMoro IiBa
TIPY PEPBLIBUCTOM POJIMKOBOH cBapKe HE0OX0AMMO CTaBUTL 0T 8 1o 12 Touek Ha | mor.
AWM (ot 3 Ko 5 Touek Ha | noe. cm B 3aBUCHMOCTH OT TOJIUHBI Jiucra). [Tosromy
©O1eBU/HO, YTO JJIsI IKOHOMUYHOM, a cefoBaTesIbHO, U OBICTPOX CBAPKH UYKMCIO0 TOYEK
JIO/DKHO COCTABJISATh HECKOJBKO COT B MUHYTY. Takoe GoJiblIoe UuCI0 [IEpephbiBOB,
OCYIIECTBIISIEMOE MEXAHUYECKUM MyTeM M0/l TOKOM, BEIET K Heu30e)KHOMY MCKpEHUIO,

 M3HOCY KOHTAKTOB, YXy/AUIEHAI0 KAYECTBA CBAPKM M HEOOXOAMMOCTH UaCTOl mepeycTa-
HOBKHM M CMEHbI KOHTAKTOB. _

Jnsi ycrpaHeHus 9T0ro HeZ0CTATKA HEKOTOPbIe NMPOU3BOAUTENM KOHTPOJIBHBIX -
FIpUOOPOB CTANM TPUMEHSITh MeXaHNUECKUe TIpephiBaTe], CHAO)KeHHbIE CHHXPOHHBIM
MOTOPOM. ITO JaeT BO3MOYKHOCThL PEryIMpoBaTh MOMEHT BKJIOYEHHS TOKA, MOArOHss
€ro KO BpeMeHH Mepexoja TOKa uepe3 HyJlb. ,

! Oduige npejcraBieHne 0 TAKOM IIpephiBaTese Aaer puc. 16.
HauGonee coBepileHHbId B HACTOsllee BpeMs THIl [pephiBaTensi paspaboTaH
~ dupmoit Dienepanb IMEKTPUK — 9T0 TAK HA3bIBAEMbIl TUPATPOHHBIN [1pephIBATE b,
On obnanaer pAgoM AOCTOMHCTB M0 CPABHEHUIO C APYTMMU TUIAMU MpepbiBaTesiei
¥ JIAET BO3MOYKHOCTD MPEPHIBATH TOK HECKOIbKO COT U JaKe CBhILIE THICAUM pa3 B Mu-
HYTY; YCTAHOBJIEHHBIA HA OTIPEJEIeHHbI PeXUM, OH COOIIOAACT STOT PEXUM Heorpe-
JIe7IeHHO J0/Ir0€ BpeMsl, BIIPeb 0 U3MEHEHHS ero, NOBTOPSis IPEpbiBAHNE TOKa PaBHO-
MEPHO W CHCTEMATHYECKH B TOYHO YCTAHOBJIGHHBIE TPOMEKYTKU BPEMEHH.

OCHOBHBIMY 3JIEMEHTAMH TUPATPOHHOIO IIpephIBaTeNs SIBJISIIOTCS TaK Ha3biBae-
Mble TUpaTpoHHBe TpyOku. Kakias TaKas TpyOKa COCTOMT U3 TpeX uacTeil — aHoAa,
KaTOA U PACIIOJIOKEHHON MeXULy HUMU CeTKH, HAXOASIIMXCS B 3AMKHY TOM CTEKIISTHHOMA
‘TpyGKe, HarojHeHHOH mapamu prytd (puc. 17). Tuparponnas TpyOia nponyckaer
“TOK TOJbKO B OJHOM HarpaBiieHUH (0T aHOAa K KaToJy) M B 9TOM OTHOIIEHUH MPel-
craBnsier KaK 66l o0paTHbIl KiamaH s anexTpuyueckoro Toka. Ho st Toro uroGbt
OHA TIPOTyCKana TOK, HeoOXOMUMO, YTOOBI MOTEHIMAd CeTKH ObUI MOJIOYKUTEIBLHBIM
110 OTHOUIEHUIO K KaToxy. Eciu noTeHuuasn cerk Oy/eT OTPULIATeNbHBIM 10 OTHOLIE-
HUI0 K KAaToAy, TO, HECMOTPSl HAa 3HAUNTEJILHYIO Pa3HOCTb MOTEHIMAJIOB HA aHO/le U Ka-
Tojle, TOK uepe3 TpyOKy mpoxomutb He Oyaer. Ilpu onpenenenHom, TaKk HasbiBaeMOM
KPUTHUECKOM, HATIPSDKEHUH CETKH, IMOJIOYKUTEIbHOM 410 OTHOUIEHUIO K KaTOAY, Maphl
PTYTH MOHU3UPYIOTCS U HAUMHAIOT MpoNycKaTh ToK. Pas HauaBlueecsi TeueHHe TOKa
yepes TpyOKy He MOYKET ObITh OCTAHOBJEHO CETKOM, ¥ OHa He OKa3blBAET HA HEro HuU-
Kaworo Biusinust. Ho eciii npoxoyienne Toka 0yaeT npepBaHo Ha Bpemst, J0CTaTOUHOe
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JUISt TOro, uToOBl mapel PTYTH MOTE- : :
PSIM CBOI0 MOHU3AUMIO, TO HOBOE L S g—‘"
cem 5
qponycKaHne TOKa 4vepes TPYOKy y PR e Bl
BO3MOYKHO TOJIbKO TpH COOMIOAEHUN R o e ~———!
fiepBOHAYAJILHBIX YCJIOBUHM, T. €. TIpu B A e e g e |

' CBaponeru

OIPEAETIEHHOM MOTEeHIUAJIE CETKU U '
J mpanc@popmamop

ONpe/eJICHHOM HANPSDKEHUM HaaHome ~ “Ro-="=77 77
¥ Karoje. OTa CIOCOOHOCTH THUpa-
“TPOHHOI TPYOKU IpH ONpejesIeHHbIX
YCJIOBUSIX MPONYyCKaTh M 3aJepiKu-
BaTh TOK Jierna B OCHOBY MCHOJIb30- Fil e
BaHUA ee JUIs MpephiBaHUSl TOKA B mpybhy

CBApOYHOH Lleny B TOUEUHBIX M PO- Puc. 18. Cxema BKJIIOUEHHSI THPaTpPOHA
JMKOBBIX MalIMHAX.

TaK KaK TupaTpoHHbIe TPYOKK CTPOATCS HA HEOOIBIIYIO CPAaBHUTETHHO MOLLHOCTE
(25 n He Gosiee 75 @), To JAJI BO3SMOYKHOCTH MX TIPUMEHEHUs B CBAPOUYHOM IPOLECCE,
/(€ MBI UIMEeM €10 C 0OJBIIMMI MOIHOCTSIMY 1. CUJIaMH TOKa, HE00X0AuM 100aBOYHbIH
TpaHc(hopmarop. ;

Kax BuHO U3 puc. 18, mpejcTaBisiouiero NPUHIMI paboThl NpepbiBaTesis, B ep-
BUUHYIO [[ellb CBAPOUYHOr0 TpaHC(HOpMATOPa BK/IIOUAETCS MOCIEA0BATEIbHO TEpBUYHAS
00MOTKA TAK HA3bIBAEMOT0 CepuecHoro TpaHcgopmarTopa, BropuuHasi o0MOTKa KOTO-
poro mmeer Beicokoe Hanpsprerune — 2 200, 4 400 unu 6 600 6, B 3aBUCUMOCTH OT MOLU-
HocTH TpaHcdopmaropa. Camo cof0i pasymeercsi, 4T0 MOCKOJIbKY uepes J00aBOUHBIH
TpaHCcopMaTOp J0/DKHA TpPOHTH BCs MOUIHOCTh CBApOUHOrO TpaHcopmaropa, TO
¥ MOI[HOCTb €ro A0JDKHA ObITh PaBHA MOIYHOCTH MoCHefHero. Ecii Mbl MPeACTaBUM
cefe, uro BTOpUYHAs ILeMps CepuecHOro TpaHChopMaTopa pa3oOMKHyTa, TO MEP-
BUUYHAsE 0o0MOTKA ero OyAer MHpeicTaBasTh [ CBAPOYHOrO0 TOKA HHAYKTUBHOE
COMPOTHBIIEHHE (IPOCCEND), U HANPSDKEHHE CETH MOUTH MOJNHOCTBI0 OyeT MOTIOUIEH0
STUM compoTuBieHueM. .[109TOMy HAMpsDKeHWe B [epBUUHOI 00MOTKe cBap 4dcro
wpadchopmaropa Gyaer COCTABIATH JIMIb HEGONBIIYI0 YacTh OGLIEro HANpsDKeHWs,
H, CleJ0BATeNbHO, BO BTOPUUHON Liemu CBAPOUYHBIM TOK Oy[eT HEe3HAUUTEJbHBIM, |
cBapKa OKAKeTcsl HEBO3MOXKHOM. Eciu dKe BTopuuHAast e (b CepUecH I' Tpanchupma=
TOpa OKAXKETCsT 3AMKCHYTO! HAKOPOTKO, TO HANpshKeHue B NEPBUYHON 00OMOTKE CBa~
poutro Tpaiachpuaropa cocrasur 90—95%, oT obulero HampsHKeHMs CETH. Bna-
rojapsi 9ToMy B0 BTOPHUHOH 0OMOTKE CBApOUHOT® TpaHC(opMaTopa MOSBUTCS TOK /10-
CTATOUHOM CUJIBL TS TOT0, UTOOBI MOYKHO OBLIO OCYUIECTBUTH CBapKy. Takum obpasom
B TOT HPOMEIKYTOK BpeMeHH, KOrja BTOpUYHAs LENb CEPUECHOro TpaHcopmaTopa
Pa3oMKKHYTa, CBApPKA HE MPOM3BOAUTCS, OHA MPOMCXOMUT JIMIIb NP 3aMbIKaHUN LECIH.
B tuparpouHoM mpepeiBaTese pasMblKaHHe U 3aMBIKaHue BTOPUUHOM Iend MpousBo-
JWITCS TUPATPOHHOI TPYOKoit. Ecim Bo BTOpMUHYIO LieMb BKIOUMTE OAHY THPATPOH=
HYIO TPyOKY, To CBapOoUHbIT TOK OyeT NPOXOAUTb TOJLKO B TEUEHHE NOJYNEPHOAA,
100, KaK yKasaHo 6bl10 Bble, TpyOKa MPOIYCKAeT TOK TOJIbKO B OAHOM HalpaBJie-
HII — OT aHOAA K KATOAY, T. €. Ha OJHOI moJiyBosiHe. [L7ist TOro uto0bl MOXKHO GbLIO
TpONyCcKaTh TOK AOJIbIIE, UeM B TeUeHue OJHOIO TOJyNeprofa, B Lelb BIUHOUAIOT
HE OAHY, a JBEé THPATPOHHble TPYyOKM, M3 KOTOPBIX O/HA paforaer Ha OJHOM
TI0JIOBUHE BOJIHBI, a Apyras— Ha JApyroi.

Eciu Temeph YCTAHOBATb KOHTPOJIb 32 BPEMEHEM, B TeueHue KOTOPOro TpyOKH
(IPOIYCKAIOT TOK, M BpeMeHeM; B TeueHHe KOTOPOro OHM €ro 3aAepyKuBaloT, ¥ H3ME-
HATb 5TO BPEMS COOTBETCTBEHHO YCJIOBUSIM CBApKH, TO 3ajaya TOUHOTO UepefoBaHMA
nepepulBoB ToKa Oyaer paspemena. Kak y)Ke yKasblBasioCh BhIIe, peLIaloniM (ax-
TOPOM JUTS MPONYCKAHUSI WM 3aJep)KUBAaHMSl TOKA B TpyOKe siBjIsI€TCsl MOTEHUHA
ceTKku. Bbio yKazaHo Takke, 4To TpyOKa He MOYKET 3a/iepyKuBatTh NPOX0NUIEHHE TOKA,
€C/IM OH HAyan Teub U Teuer Ge3 mepepbiBa. Ho ecim oH mperpaTut CBOE TEUCHUE Ha
BpeMs, 0CTATOUHOE AJIsi IeMOHM3AIMM [apOB PTYTH B TPyOKe, TO MOCTEAHAN €ro HE
NPONYCTUT BHOBb JI0 TeX T0p, MOKa MOTeHIMa CETKH OMsATh He CTAHET MOJIOKUTE/b
HbIM 10 OTHOMIEHHIO K KaToAy. TaKk Kak nmpu CBapKe Mbl UMeeM JeJ10 C IepemMeHHbM
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TOKOM, (l)aI(TPI‘-ICCl(l/I Ha MI'HOBE€HHE o CTaHa-
BJIMBAOLIMM CBOE TeUEHHE Yepe3 KayK/ble MoJI-
nepuofa, To, peryjupysi COOTBETCTBEHHBLIM
00pasoM HampspKeHWe CeTKH, MOYKHO B Hauase
J060ii mepemeHsl (moJimepuofia) MpepBaTh TOK
BO BTOPUYHOM 0OMOTKE.

TouHOCTb W UyBCTBUTENLHOCTb - THpA-
TPOHHOI0 TpephiBaTesnsl oueHb Benuku. Ha
puc. 19 usobpa)keH psii oCLMIIJIOTPAMM, fia-
IOIMX NpeJCTaBIEHHE O TeX IMPOKUX I pe-
Aenax, B KOTOPBIX MOXXHO ' PeryjupoBarth
BpEMST IPOXO)KEHUs U TepephiBa Toka. Tak,
Hanpumep, Ha 9STOM PHCYHKe Ha OCLUJUIO-
; rpaMme A BpeMsl NPOXOXKAEHUS TOKa cocmz-
f o BJISIET 2 nepuoja, BpeMsl  IepephiBa —
s nepuoja; ﬂa};}bme COOTI;ETCTBGHHO HA OCIWJI-

L AT S SO i Jorpamme B — (1poxoy<ieHue — 1 nepuon, ne-
pepeiB—2; Ha ocuuuiiorpavme C—3 u 2; D—
Puc. 19. Ocumnnorpammet nepepwBatoka 4 1 13 E—9n 19; F— 13 u2 G%-97 ne-

THPATPOHHLIM NpepbIBATEIIEM PHOOB TIPOXOM(IEHUSI TOKA M 7 TNepUHoAoB

nepepbiBa. Camo coboif pazymeeTcsi, uTo HU-
KaKoif Jpyroii Tun npepeiBaTesnst He MOXET JaTh TaKoil TouHoii mosupoBku. Oco-
 OEHHO Ba)KHO, KaK ObINO y)Ke OTMEUEHO BILIE, YTO 3Ta J03UPOBKA MPOLOIIKAETCS
HEM3MEHHO Jl0 TeX MMop, HOKa YCTAaHOBJIEHHBIH pe)XuUM He Oy/leT M3MEHEH.

Ha puc. 20 uso0paj)keHbl TOUKy, CBAPEHHBIE B TEUEHHME PA3MUHOLO BpEMEHW
npoxoxxaenust Toka. Ilpu cBapke B Teuenue 1 cex. BOKpyr Touku o6pa3oBanach 3Ha-
unTesbHAs 30HA Harpesa Merasjuia. Ilpu cBapKe B TeueHue !/s cex. (BBepxy) ara 30Ha
MeHblIe, a NPU CBapKe B TeyeHHe OAHOrO mepuoia (/g CEK.) OHA CoBeplIeHHO
OTCYTCTBYET.

CBapia npoussefeHa Ha JuCTaX M3 HepykaBewolleil cramu 18/8 xpoma (189/,
u 8%, Huxens). S

CoBepiueruo cB0e00pasHLlil 11 Upe3BLIYAHO HHTEPECHBIN CrI0CO0 TOUCUHOH CBAPKM
HepyKaBelolei craam paspaboran ¢upmoit 9a8. Bymun K° B dunanensun.

Iromy meroay (upMoii JaHO Ha3BaHHE (MTHOBEHHOW CBApKM», TOUHEE (CBapKH
BeicTpesiom» (shot welding).

ITOT METO] CBApKH MpeACTaBisier 000l pasHOBUMAHOCTH TOUEUHON CBapKu, Co-
BEpLIaeMoii ¢ upesBblualinoit GbicTporToif B Teuenue monynepnoaa (*/i0o—>/1z0 CEK.).
Ilpn Taxoit OblcTpoTe BOKPYT MeCTa CBAPKM He TOJYYAETCSl HUKAKOTo Meperpesa
1 U3MeHEHUs UBeTa (TaK Ha3bIBAEMOM KOPOHBI) 1 TTOUTH COBCEM HE U3MEHSAETCS CTPYKTY -
‘pa metanna (puc. 20). [Tocyesree 0Co0eHHO BayKHO IPH CBAPKE HEPYKABEIOIUX CTasieil.

Paspabotaunslit aToil gupmoii ceapou-
HHIl anmapat CoCTOMT M3 [BYX yacTeii:
CoOCTBEHHO CBAapOYHOI MAIIMHBI, pacro-
JIOYKEHHOW MJIN To/(BELIeHHOW HeJlaJIeKo 0T
CBapUBaeMoro o6bexTa, U U3 MEepPEeHOCHBIX
CBAPOUHBIX Kiiemel, CHAO)KEHHBIX JBYMst
TOYEUHLIMU DJIEKTPONAMU, 3a)KUMAIOIHMK
U3JIeIMe CHKATHIM BO3JYXOM NpPH HAYKATHK
CBAPIMUKOM KHOTIIKH,

CyuiecTBeHHOI vacTbi0 anmnapaTa $B-
JISIeTCS1 KOHTPOJIbHOE Npucnocobiexue.

ITepes HauasioM CBapKy U3jesusi onpe-
JEJIEHHOM TONMIUHBL T0A0MPAeTCsl PeXKUM,
yCTaHABIMBAIOWIMI Tpeesnbl CUJIBl TOKA W
anekTpoaneprun. OHM HAMEUaXTCsl Ha ABU-

Puc. 20. Touxn, cBapeHHpie NpH nepepoise t 5
FOKa THPATPOHHBLIM MpPEpLIBATENIEM JKyleiicst B annapare OyMa)KHOM JieHTe
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Puc. 21. )Kenesnopopoycusie BaroHsl, CBapeHHLIE METOLOM MI'HOBEHHOW CBAPKH |

JBYMs1 napajulesbHeIMu JUHUAMH. Tlpu BhIX0Ae 3a 9Tu mpejessl CrieluabHbli 3B0-
HOK CHTHQJIM3MpPYeT O HapylUIeHHH YCTaHOBJIEHHOro pekuma. [lo 3ToMy B3BOHKY
CBapUIMK NpepsiBaeT paboTy, a HaJaJluuK. BBISCHsET u ycTpaHser aedexrtsl. TaK Kak
BECh MPOLECC CBAPKU aBTOMATHUECKU 3alMCBIBAETCS, TO 110 XapaKTepy KpUBbIX MOYKHO
JII'KO M Tu4 10 o0dapykdrh Azdekrdyio Touky. Toukm pacnosnaralrcsi Ha paccro-
suun  10—15 mm omma or Apyroit. B ciyuae BBUIBNeHUS AeeKTHOM TOUKU O
0021M crTOopoHAM ee JI51 YCH/I:HUSI CTaBSIT M0 JBE J)0aBCUHBIX TOUKH.

TakuM MeToJoM MrHOBEHHOM CBapKu 3aBof By u3roToBssier BechMa CJIOXK-
Hble U OTBETCTBeHHbIe wusjgenuss. Camo co0oif pasymeercsi, uTO M3rOTOBJIEHHE
TOYEUHOIl CBapKoil KOHCTPyKLuii, HecymuX Oofbline CTaTHUYeCKue W AWHAMHUECKME
HarpysKu, Tpedyer coBeplieHHO 0e3yKOPU3HEHHOH U HaAeXHON palboThl. ITa HaLEK-
HOCTb FapaHTHPYeTCsI OMUCAHHBIM BbI-

e CreuuaIbHLM CHIHABHBIM TIDH- {5

€1oco0JIeHHEeM ¥ aBTOMATHUYeCKoif 3a-

TUCbI0, XapaKTepusyloueld KauecTBo i

CBAPKK B KAXKA01 OTAEAbH)I TouKe.

Kpome Toro, BOIMOXKHOCTb NIPH TAKOi - ;

ObICTPOTE CBAPUBATH TOJBKO JETAH |

MaJio# TONMIUHLL NPeAbABIISIET 0CO0bIe

Tpe0oBaHUA K CaMoMy MaTepuasy

¥ K KoHCTpyKuuu usgenust. [pu us-

TOTOBJIEHNY NPOAYKIMY 3aB0OJA, IJ1aB- g

HBLIM 00pa3oM aBUALMOHHBIX JleTa- 2 X
Jieif, IpUMEHSIETCsI ONUCAHHAsT Bhllle : ¢ \ :
Hepykaselomas cranb 18/8 B Buje i : \ 3
XO0JIOIHO KaTaHHBIX TOHKUX II0J0C. ' :
XomogHast MPoOKATKa TMOBbIIIAET 3HA- £ / |
YUTENbHO BPEMEHHOE CONPOTUBJIEHHE 5
marepuasia, HoBoAss ero jgo 12 — 77

15 reic xe/cm?. ECTeCTBEHHO MTOITOMY, 7 : Z 7
,UTO TIPH TAKOM KauecTBe MaTepualna < ~ EE
MOYXHO O'PAaHUYUATHCST MUHUMAJILHBI- \ B
My ToJuuHamMu. UTo Kacaercs KoH- W
CTPYKIUMK OTAEJIBHBIX JeTajedt, To
OHU OosblIeil yacTbi0 BHIMOIHSAIOTCS
LITaMNoBaHHBIMK, 0O1arofaps uemy
MM, HECMOTPsI Ha MaJylo TOJILUHY, D
Mo)Ker ObTh mHpujgana Oosblias T R
IKECTKOCTbD. : o R S s XA B G A TR

Kpome camorneroB, 3asox Byar '~ it e Vi

BBINYCTU/I TaK)Ke 3ar0TOBJICHHBIE 13 ETF;CH-:‘%-e ﬁgﬁggg MeNesHonopancoRe i) 71—

ey £ . — 4 —— -
RSRIKABCIOUICI. CTAMIN HECKONBIO Iy gy TpYOKa; 2a-20§:¥|8;14}$;:3:%g’ ’Konigz;
JIESHONLOPOXKHBIX MACCHKUPCKUX BAr0- 5 — pesunopeiit  Gammax; 6— CTanbHOK  GopT,
HOB, BMECTUMOCTBIO 46 uer. (puc. 21). 7 — CTaNbHOI PeNbe; 8 — HAKIANAKA '

S

N
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Mue ypmanoch BHIETDL-
9TH BArOHBl— OJIUH B IIpO-
1ecce U3roTORJIEHHUS, a ApY -
roifi  TOYTH 3aKOHUYEHHBIN ..
Brewmnuit BUJ BaroHa rnopa--
JKAaeT uYMCTOTOM M Kpacoroif
OT/eJIKU — 9TO  TOJINPOBAH~
Hasl Hep)KaBelollasi Crajb.
Paamepsl Barona: jimnald m,.
MpUHA 3 M U BbICOTA 2,3 M.
Becb BaroH, Bioyasi pamy,.
cllelaH U3  TOHKUX  I0-
JIOC Hep)KaBewllei cranm,.
TOJIIUHON He Oosee 2,5 Mm..
Puc. 23. CTeIKOBasi MALUIMHA [JIS CBAPKH OOKOBHMH W 3ajHeil Ou IPUBOIMTCA B ABIDKCHIE:

CTEHKH Ky30Ba aBTOMOGWJISI J3esieM MOUMHOCTIO 125 JI..
.C., paboTalONUM Ha AMHAMO,

Bonbmioit uuTepec mpeicraByisier KoHCTpyKuusi Kosieca. OHO uMeET PE3UHOBHIE:
TIHEBMATHYeCKue INMHBL, HO XOJHUT T10 YKeJe3HOAOPOXKHBIM pesbcaM 1 (puc. 22).

Camo coboif pasymeercsi, uToO TaKasi NPORYKLMS, XapaKrepusylouiasi GoJibliye
BO3MOYXHOCTH 3TOr0 HOBOTO METO/a, MMEET I0Ka JIMIUb M0KasaTesbHbli XapaKTep.
Kpome AByX HaXoJUBIIMXCSl B CTAJU{ U3TOTOBJIEHUS] BarOHOB MOKA BHINYIIEH TOJHKO:
O/INH BaroH. ¢

Ha paspaGoTky a10r0 Merofia cBapKy 3aBOj MOTPATUJI CBBILE 3 JIET 1 HECKOJIbK®
COT THICSIY JI0JUIAPOB. MeToj CTporo 3acexpeyeH.

AHaJI0THUHOE CTpemJieHne K GOJIbIINM CKOPOCTSIM CBApKM HAONIOJAeTCs TaKoKe
B 06J1aCTH CTHIKOBHIX MauinH. MexaHHuecKasi uacTh OTUX MAIUIUH 0TJIMYAeTCsl 0C00eH-
HOM CIIOKHOCTBIO. 3aKperieHne CBapuBaeMbIX uacTeil IPOU3BOANTCS GOJIbLIEH UacThIO
ITHEBMATHUECKHU: 0CajiKa (C)KaTie) B MOMEHT CBAPKY — MOTOpPHAS UJIM PH/IPABIIMYECKAs .
Camo co00ii pasymeercsi, uTo M 3/eCh IPU yNpaBJIeHUM MaWMHON pOJib CBAPIIMK®
OrpaHMUMBACTCST TOJILKO 3aKpenjieHHeM M3Jeiusl ¥ BIJIOUeHMeM Toka. BriioueHue
TOKA ¥ 0CA/IKa TIPOMCXOISIT COBEPIIEHHO aBToMaTuuecku. [IpuMepoM TaKo¥ CoBpeMeH-
HOIl CTBIKOBO/ MAIIMHBI MOXKET CJIY)KUTh MalliiHa JUisi CBAPKU JBYX GOKOBUH M 3aj-
Heil creHxn aBTOMOOWJIS, M300pakeHHast Ha puc. 23. Bpemsi uncTOd CBApPKH ITUX
u3jienuit cocrasisier He 6osiee 3 cex. Momuoctb Mammnbl 450 xs.

Ha KOHTaKTHBIX MallMHaX MOYKHO, KPOME CBapKH, NPOM3BOANTL TAlOKe U HArpes
UBJEIUI AMEKTPUUECKUM TOKOM.

[lpomecc KOHTAKTHOW CBAPKU COCTOUT M3 ABYX Olepallitii — HarpeBa KOHI(0B 13-
Jlendsi 10 CBAPOYHOro yKapa M CJEAYIOUIero 3a HUM CKATHA WM 0CajKu, BO Bpe-
M$51 KOTOPOif, COOCTBEHHO, U MPOUCXOAUT cBapka. Ecnu nocne BKIOYEHUs TOKA He
TIpUMEHUTL OCAKH, TO MOJYUMTCS TOJNBKO HArpes. ITGT Harpes Obll HCMO/Ib30BaH
32 rpaHulleil A5 CHeNuasbHOM 11eJM — HarpeBa NPYTKOBOI0 MaTepuUaga U mocjie-
AYIOIIEN BbICAAKM HAa HEM YTOJIEHWs], B YaCTHOCTH J1Jis1 dJIEKTPOBBICAJKU T'0JIOBOK-
ABTOMOOMJILHBIX W ABMANMOHHBIX KtanmaHoB. IMpunnun paGoTsl U cXema TaKoh
9JIEKTPOBBICALOUYHON MAIIMHBI H300payKeHbl HA puc. 24. Brica)kiBaeMblil Py TOK 3aka-
JILIBAETCS B 3KUM 3,  YIMPAsiCh 0JiHUM KOHI(OM B HAKOBAJIbHI 2. ToK IOJBOIUTCSE
K 3wiUMaM 3 ¥ HaKoBaJIbHe 2, uacTh NMPYTKa, BHICTYINAlOHAsl W3 3KIHMOB, Hirpe-
BaeTcs u npu ABwKeHud 0a0Ku mno BUHTY 4 Mojaercs K HaKoBajibHe, B pe3yJibrale
Uero HauMHAETCS] BRICAMKA YTONIEHUsI, npuHuMaommero Qopmy chepuyecKoit Gy.ib=
Obl. CyllecTBYeT HeCKOJIbKO THUMOB TaKMX MampH, Ociiblledl yacTbio paboTalomux
TUJIPABIYECKH. X

1 BoiTh MOMKET, HeJUIIHUM OY/eT MOAUEPKHYTH OJHN INTPUX, XapaKTepuaylouwmii amepu~
KaHCKYIO «/IeMOKPaTHiO». OJUH U3 apXHCOBPEMEHHLIX KC.e3HOA0POYKHBIX BAarOHOB, NpeHasHa~
YEHHBI JII51 JOPOrK B I0)KHBIX INTATAX, IJI€ NPOYMKHBAET MHOTO HErpoB, MMeeT ABa OTACJICHHAL
OJHO 151 OeseIX M Apyroe A1s Herpos, :
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Puc. 24, Cxema 9JIeKTPOBBICAIOUHON MALUNHEI \

Bce ot MauMHbl, 3anaTeHTOBaHHblE JIMIUb B MOCTE[HUE BA IO/, HE UMEIOT
€llle NpOU3BOACTBEHHOI0 XapaKrepa. Onu paboTaloT Mo ofHOM WTyKe Ha 2—3 3aBO-
Jax CUIA, Bblca)kuBasi aBTOMOOUJILHBIE KJIATIAHbL.

ITpeuMyiiecTBa TaKOro MeTOJa H3TOTOBJIEHUSI KJIANIAHOB — MEHbIIEE KOJIHYECTRO:
OpaKa 1o CpaBHEHMIO C KJaraHaMy, U3TOTOBJISIEMBIMU HA KOBOYHBIX MAalIMHAX 10CITE:
Harpesa TMpyTKOB B neun, Oarogapsi 60jee pasHOMEPHUMY HATpeBY W OTCYTCTBHIO-
OKaJIMHBI. : :

Mer mocrapamich ocBeTMTb B HACTOsell CTaThe COCTOSIHHE 971€KTPOCBAPOUHOTO:
Asla 3a TpaHuleil B mocsiejnue rojpl, B nepuop Kpusuca. Heo6xoaumo Kxoncraripo-

BaTbh, UTO CBapOYHAsl TEeXHMKA 3a IpaHullell B HACTosllee BPEMS HAXOAUTCS BCE HKe:
Ha J0CTaTOYHO BLICOKOM YpOBHE. »

OnHaKo 9T0T BBICOKMI YPOBEHb TEXHHKH M BCE HOBENIINE JOCTHIKEHHS MMEIOT
Jillb TOTEHIMAJbHBIA XapaKTep, TaK KaK B CyNIeCTBYIONMX KaNUTAJUCTHUYECKUX
YCTIOBUAX OHH HE MOTYT OBLITH I10JIHOCTBIO HMCIOJIb30BaHBlL. MOIIHOCTL COBPEMEHHOIO:
TIPOU3BO/ICTBEHHOTO annapara He HaXOMUT JAJIst ce0st BBIXO/A Ha YPe3BBIYAiiHO CyceH--
Holt 0ase noTpedseHus.

: Bce npuBe/ieHHbIE BhILE YCOBEPIIEHCTBOBAHUSA U JAOCTHIKCHUSI, 34 HCITIOUEHIIEM.
9JIEKTPOJIHOrO Jiesia, OCTAlOTCS [JOCTIMKEHUSAMU IKCHEPUMEHTANBHOr0 MOpSAAKA U He:
MOryT B COBPeMEHHBIX YCJIOBHSX KPU3UCA HAWTH NPUMEHEHHE B TPOM3BOJCTBE.

HauGosee coBepiieHHble KOHTAKTHBIE MALIMHB! BHITYINEHB! B €MHCTBEHHBIX 9K36M-
NJsipax, ¥ HA HUX B OOJILIIMHCTBE CJIyyaeB NPOM3BOASTCS JIMUIL ONBITHEIE PaGOTHI.
KosmnuecTBo BLINYIIEHHBIX 32 T0CHE[HHE BA TOfA HA PHIHOK THPATPOHHBIX NPEphIBa~
TeJled, HECOMHEHHO OTKPBLIBAIOIIMX IHMPOKHE BO3MOYKHOCTH JUISI TOUCYHOU u POIMKO-
BO CBAPKH, He NMpPEBBIIAET M0JYCOTHH. PasMeIeHbl OHU TJTaBHBIM o0pasom B sia6o-
paTopusIX 1 SKCHEPUMEHTABHBIX OT/eNIaX 3aBOJOB, M TOJILKO 110 HECKOJIBKY INTYI
B Lexax 3aBojioB Popia u Byun,

AHaynusupysi ABIKEHHE 9KOHOMUUYECKOT0 KPH3HMCA B KaNMTAJMCTHUECKUX cTpa-
HaX, T. Cranud B TOM)Ke Joknaze XVII (besny mnaprud yKasblBaeT, uTO «...B
HacTosiliee BpeMs He CYLIECTBYeT TaKUX AAHHBIX, NPAMBIX MJIH KOCBEHHbIX, KOTOPbIE:
Obl TOBOPUJIM O HACTYNAIOUIEM TOABEME TPOMBIIIEHHOCTH B KAIMTAIMCTHUECKHX.
crpanax. Bosee Toro, cyas no Bcemy, TaKMX JAHHBIX M He MOYKET ObiTh, Mo Kpalineit
Mepe B Oupkaiiiiee Bpemsy. ... :

Ecnu coBpeMeHHBIe J0CTHIKEHNS CBAPOUHON TEXHUKY He MOryT HaiTi cebe mupo-
KOro npuMeHeHus 3a MpaHulei, To Halled [POMBILITIEHHOCTH HeoOX0AUMO TIHATEIbHO-
UBYUUTb MX U MAKCHMaJlbHO HCIOJb30BATH.

B Teuenne mepBoit mATHIETKH cBapouHasi TexHuka B Hamem Colose GeccriopHo-
Cleana OTPOMHBIE YCIEXH W ChIFpAlia HeMaJyIio poJib B 00IIeM Jle1e PeKOHCTPYKLUM

)
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Hauieit mpomsluientoctd. Henb3st 3a0biBath Toro, uro K 1929°T., T. e. K Hauaay Mu-
POBOT'0 Kpusuca, CBApoUHasi TEXHUKA, JOCTUTIIAS y)Ke BRICOKOr0 yPOBHS 3a I'paHullei,
B Hamem Coro3e JiesTaa TOJILKO nepsble wark.' B To Bpems y Hac He ObL10 Hu 200po-
IAQ4ECTBEHHBIX CBApPOUYHBIX MAUIMH, HH Ka/JpOB: COBEPLIEHHO OTCYTCTBOBAJIA TEXHM-
“€CKH I'PAMOTHbIE KOHCTPYKTOPBI-CBAPIIMKK, a HHKeHepbl-cBapiuku 1o Bcemy CCCP
HACUUTHIBATIUCH OYKBaJIbHO €JMHULAMY.

3a BpeMs Kpu3uCa B KANUTAIMCTMYECKOM MUPE COBETCKOH CBApOUHON TeXHHMKE
YAAN0Ch IIPDOYHO CTATh HA HOI'M, IPOHUKHYB HA BCE KPYIIHEeiiie 3aB0/ibl U HOBOCTPOMKH.
OrcyTcTBre pyTHHBI, CMEIOCTh M MHMLMATUBA C/BETCKOM TEXHUUECKOl MBIC/M Jaii
BO3MO)KHOCTb 3a 3TH TOABI NPOWTW TaKoil MyThb, HA KOTOPbIA KamuTaJUCTUYECKHE
€TpaHbl moTpatunu Aecsarusierusi. [TocTpoen KpymHbI COBPEMEHHBIA 3aBoji CBapou-
H0ro 000py/0BaHMS, KOTOPBIl OT MEPBBIX THUMOB CBAPOUYHbIX MALIMH FePMAHCKOrO
TIPOUCXOXKIEHNST, CTPAIABUIAX PSLOM CYIIECTBEHHBIX Ae(eKToB, Mepex)IUTK OoJee
COBEPIICHHBIM aMePUKAHCKUM. ITOT 3aBOJ YaCTUUHO OCBOWJI Y)Ke MPOU3BOJACTBO aBTO-
MaToB 1 [a)<e TaKOro CJJIOYKHOT0 arperara, Kak 3JeKTpocBapouHblit Omomunr. Ha kpy-
HEMIMX 3aBoJax y)Ke MOCTPOEHbI X0poumo 000pyLoBaHHbIE Liexa, 00CIy)KIBaeMble
COTHSIMHA, Ia)Ke TBICSYaMi CBApIIUKOB.

Bropas narunerica crasur nepex Hamu eme Gosbimie MacITaGbl X03siiCTBEHHOTO
¥ IPOMBILUIEHHOr0 cTpouTenberBa. Bo Bropoit nstuiemée CCCP fo/pkeH cTaTh TeX-
HUYECKH CaMBIM IepefoBBIM rocyjgapcTsom B Esporne. ,

3aBepiieHne TeXHIIECKOH PEKOHCTPYKIMI HAPOAHOI0 X0351iCTBA 1 Ha 9TOif 0CHOBE
MoOI[HOE pasBepTEIBAHKUE TPOM3BOJAUTENbHBIX CHJI CTPaHbl I03BOJIAT OCYLIECTBUTH
JanbHEHIINH 10beM 0/1arococTosiHust padounx M KOJIXO3HBIX MAacC U JOCTUTHYTb
HOHEUHON Lie/d BTOPOIl IATUIIETKE — IOCTPOUTH 0eCKIACCOBOE 0OLIECTBO.

ToB. MonotoB B cBoem joxiaae Ha XVII chesge CcKasas, UTO «...Mbl CTaBUM
CBoeH 3ajauveil o0ecneunTb MpPOBEEHHE TEXHUUECKOH PEKOHCTPYKLMM HAPOAHOIO
X03siiicrBa COOCTBEHHBIMH CHJIAMH COBETCKOrO MAUIMHOCTPOEHHSIY.

B ToM rpaHAHM0O3HOM IUIaHE COBETCKON0 MAIUMHOCTPOEHMS, KOTOPbIA NpUBELEH
8 Jokaajfe T. MojioToBa, B yCTAHOBKE Ha WIMPOKYI0 MEXaHM3aLMIO TPYJ0EMKHX U Ts-
JKeJIBIX MPOLECCOB CBApOYHOE /1eJI0 HeCOMHEHHO Haiijer cebe mmpoKoe u OiaroxapHoe
mone JesdrengHoctd. OcyiecTBiieHHe Jena TEXHHUYECKOl PeKoHCTPYKLuu Tpefyer
yropHoit 00opn0bl 3a oBiajeHHe HOBOW TexHuiol. [TpakTiueckue pesysibTaThl 9TOLO
OBJIA/ICHNST. TeXHUKOM HAMAYT CBOe OTpa)KeHue B POCTE IPOU3BOAUTELHOCTH TPYAA
¥ CHIDKEHMM Ce0eCTOMMOCTH NPoAyKuuu. B Gopnle 3a oBrajeHue HOBOM TEXHUKON
MBI JIO/DKHBI CaMbIM IIMPOKUM 00pa3oM MCI0JIb30BATh BCE MOCTIDKEHUST 3arpaHuy-
HOA TeXHUKHU.

MbI T0KHBL TAKOKE NePeHATh Y 3arpaHulsl TO BHUMaHHe K HAy4YHO-UCCIeN0Ba-
TeJIbCKUM padoTaMm, KoTopoe, KaK Mbl BU/AEId Bble, He 0Cnabeso Aa)kKe B Tepuoj
€aMOro JKECTOKOro Kpuauca. /

ToB. MosioroB cKasan: «HaM mpuuuiock MHOTOMY yuuTBCS Yy MHOCTPAHHOW TeX-
HUKY, Y MHOCTPAHHBIX CIIEUUAIMCTOB. Jra yueda He mouwia BOyCTyio... Bo BTopoit
TISITHIIETKE B JIeIe TeXHUYECKOr0 MEePEBOOPYIKEHNST X0351MCTBA MBI y)Ke B 3HAUUTEJIBHOMN
Mepe Oy/eM onupaThCst Ha OCTKEHNST COBETCKOM TEXHUKMY. DT HAYUHO-TEXHUUECKAs
pabora 0CO0EHHO BayKHA B MOJIOJOM CBAPOUHOM JIeJie, I/Ie BBIABUTAETCS Pl MpobieM,
OT paspelIeHnst KOTOPBIX 3aBUCHT yCrellHast 00gb0a 3a faJjibHeilliee ero pacludpeHue
M KayvecTso.

Mbl 0/DKHBL B3SITH Han0oJiee MHTEPeCHbIE HOCTU/KEHHST 3arpaHullbl, OCBOUTL MX
B JlasibHeiIIell HayYHO-TEXHHUECKONH U NpaKTuuecKoit pabore, MOMONHSST U TIPUCHO-
€00JISAS UX K HAUIMIM COBETCKUM YCII0BUSAM. Tor/Ja Mbl BHITOJIHUM TT0CTABJICHHYIO TIEpes
Hamu 3ajavy —crath B 00JIaCTM TeXHUKM Haubosee IepefoBbIM T'oCYAapCTBOM

8 EBporne. il



A. MOCKBHUTHH

Tlpobaema 24eKTPOOTOOHHOIO MOJOTKA

(McwopuuecKoe ocBelleHue)

“3asepmm~b B OCHOBHOM MEXaHH3aLWiO BCEX TPY/L0EMKHX H TSDKE/BIX NPOLECCoB

B NPOMBIIUTEHHOCTHY — TaKoBa 3ajaua, mocrabnenHas XVII cbesfom mnapruu.
JUIst BLIOJIHEHHST 9Toif 3alaui, KpOMe BHEAPEHHsT TSHKENIBIX ¥ MOLUHBIX MallnH, 005-
3aTeJIbHO TOTPedyeTcst YCHIMTh BHHMAHKE K NPOU3BOACTBY W HCIOJIb30BAHUIO MeEJI-
KUX MaIliH, CIy)KaluX [Jisi 3aMeHkl BCeX BU/IOB PYUYHOrO TPy/a MeXaHuueckuM. Mexa-
HM3alUs Pa3Ho0OpPA3HBIX BULOB PYUHOro TpPy/a paspewanach y Hac B epUOA MepBoi
NATWIETKH B He3HaUYMTeNbHOU cTerenu. K TOMy )Ke TeXHHuecKasi 0CHOBa 9Toi mexa-
HU3ALUUKU He COOTBETCTBOBaka 00LIEMy XapaKTepy TEeXHHYECKOro IMepeBOOPYIKeHHs
cTpaHbl Ha Gase anexrpuuraiyu., K coXaserHio, BONPoC 0 TaK Ha3hiBaeMOoi JIerKoi
MeXaHU3alKK 10 CUX T0p He M0J1b30BaJICA Y HAC BHUHMAHHEM 3JIEKTPOIPOMBILLIEHHOCTH.

Kypc Ha npenmyLiecTBEHHOE NPHUMEHeHHe JUls JIErKoH MeXaHu3aluH IMHEeBMaTH-
4eCKOro WHCTPYMEHTAa Heb3sl CUMTATH NPABWILHBIM NPH o0lieM Kypce Ha MOJIHYIO
InekTpudUKaUuio BCel Halied npoMBIUIeHHOCTH. TaKas yCTaHOBKA MOJKET [TPUBECTH
1 BeCbMa 00JIBIIMM TOTEPSIM B HAPOJHOM XO3SIHCTBE, TaK KaK 3J/IeKTPUUECKHid PYUHOI
VHCTPYMEHT TPH OAMHAKOBOWH MepBOHAYA/IbHON CTOMMOCTH H MEHBUIMX 3aTpaTaX Ha
HIPOBOAKY 3HEPrHH [deT TPOMajHyl0 3KOHOMMIO B 3KCIUIOATALAM. [THeBMaTHYECKUI
WHCTPYMEHT PACXo/lyeT Ha OAHY JIOWAAUHYIO CUJIy B yac 0KOJIO 60 Kom., a 3JeKTpH-
YECKHN — TOJIBKO 4—5 Kor.

JIMiib B TOCTIENHEE BPEMsI 3AMEUAeTcst YCHIeHHOe BHIMMaHKe paboueil U nHKeHep-
HO-TeXHUYECIC0i 00IeCTBEHHOCTH K NPo0JieMe 3JIeKTPHUYECKOro 0TOOHHOr0 MOJIOTKA—
O/HOTO M3 Hanonee YmoTpeOMTENbHBIX OpyAuil JIErKoi MeXaHN3aluu YroJbHOM
APOMBIIIIEHHOCTH ¢

OpuaKo, KpoMe yronbHOH INPOMBIILIIEHHOCTH, 9JIEKTPUUECKUH MOJIOTOK AO0JDKEH
1MeTh BeCbMa GOJIbIIOe 3HAUEHHE B MOHTAXKHO-CTPOUTENbHOM fene (00paboTka KamHs, |
NpOOMBKA JBIP U T. 1.), B cjiecapHoMm Jese (o6py0Ka, peska 3y0usiomM, KJIeTKa), B Jin-
TeiiHOM Jene (Tpamb6oBKa), B >KeJEe3HOAOPOXKHOM JeJie (munanonoAboiKa), B CTpou-
TeNbCTBE MOCTOBBIX (TpaMOOBKa, JIOM), B CYJOCTPOMTE]IBHOM Jesie (KJienka, oTOMBKA
PIKABUMHBL), KaK CPEACTBO TSDKEN0H MeXaHu3alun B KySHEUHOM JIe/ie ¥ BO MHOIMX
APYFUX 0TPAC/sX TSHKENION W JIErKoi NPOMBIULIEHHOCTH. WUHorzaa 3HaveHue 9Toi npo-
GJieMbl A0Sl KAMEHHOYTOJbHOM TPOMBIIIIEHHOCTH — YMAJsioT, NPOTHBOMOCTABIISA
eif mpo6IeMy Tspies10 MexaHu3aluK P MOMOL BPY(OBBIX MAlMH 1 YTOLHBIX KOM-
OaiiHoB MM, HaoGopOT, YpE3MEPHO pa3nyBaloT, cuuras, HTo Oyaylee MexaHu3amnuu
YroJIbHON MPOMBIILIEHHOCTH — B 0TOOMHBIX MOJIOTKAaX. Kak Ta, TaK u JApyrast Tex
JLeHIMst OUHAKOBO BPE/HBI, M TaKas IOCTAHOBKA BONIPOCA «BPYOOBKA MM o160#HBIH
MOJIOTOKS TIPMHLMNMANLHO HenpasusibHa. B yrosibHOM TPOMBIMIEHHOCTH, TaK e
KaK ¥ B Apyrux 001acTsAX MPOMBIILTIEHHOCTH, JOJDKHbI MMETH MECTO TSDKeJ1ast i JIErKas
MeXaHM3alWs, TaK KaK 9TH JBa BMAA HE MCKJIOUANOT, a JAOMOJHAIT OJAMH Apyro#.

TaxuM o0pa3oM npo0iema oTG0OHHOro MOJIOTKA npuobperaer 0co0EHHO Cepbes-
Hoe 3HayeHHe. Me1y TeM /10 HACTOSIIEr0 BpeMeHH MBI la/IeKo He MMEEM Elile BCeeTo-

1l HeropHa  TEXHHKH,
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POHHEro paspelieHds1 9ToH NpobsieMbl. JneKTpuueckue oTGoHHBIE MOJIOTKH MOKA elle
CJIMIIKOM TSDKEJIBI M HEJLOCTATOUHO MOILIHbLI, YTOOBl HA PABHBIX OCHOBAHHUSX KOHKYpH-
poBaTh C NHEBMaTHYeCKUMU. Bce ke cieflyer 3ameTuTb, UTO COBEpIIEHCTBOBAHUE
B 9T0i 00/1aCTH 1jleT ObICTPHIMU TeMIAMH M MOYKHO 0)KU/ATb, UTO B HEJasIeKoM Gyy-
LIeM 3JIeKTPUYECKHEe MOJIOTKU 3HAUMTEIbHO NPUOIU3ATCS K IHEBMATHUECKUM B OTHO-
IIEHH U BeCa M MOLHOCTH.

It0 TeM GoJiee BAYKHO, UTO MHEBMATHUECKUH MOJIOTOK JaJIeKo He SIBJISIETCS] Uealib-
HBIM pellerieM Bornpoca. Kak opyjue jierkoit MEXaHM3alud OH MOBBILAET NPOU3BO-
AUTEJIbHOCTb Ha 0JHOr0 pabouero Bcero B 2 pasa (Toria Kak BpyGoBka — B 4 —5 pas).

B To ke BpeMsi IIHEeBMATUUECKHIt TNPUBOJ HEM3DEKHO BieueT 3a co6Oil psj
CepbesHbIX HEMOCTATKOB. ITo mnpeyie Bcero Huskuil KITJ; mnosesanasi MOUHOCTh
cocTapiisieT BCero oKoso 12%, a 1Mo HeKoTOpHIM JaHHBIM Ja)ke 8%, or smeprum,
TO/(BEIeHHON K Komnpeccopy, Torga Kak KI/T/J paunmoHanbHO CKOHCTPYMPOBaHHOI
JIEKTPUUECKONH MallMHBI peiKo omyckaercst Hwke 709, Kpome Toro, IHEeBMaTH-
yecKast 1poBojJKa TPeOyeT GONbUIMX KaNUTAJIbHBIX 3aTpaT U BeCbMa TI[ATEILHOIO
yxo/ia. BBu/ly Toro uro BCe OCTa/JbHOE SHEPrOXO3SIACTBO B 1IAXTAX, D/1EKTPHPULI-
pyercsi, 9Ta MHEBMAaTUYECKasi NPOBOAKA, WCIOJIB3YIOMIAACSA TOJIBKO JAJISI 0TOOUHBIX
MOJIOTKOB, JIOXKMTCSI BecbMa 00/1bLIMM J06aBOYHBIM PAcXo/J0M Ha OOLLYI0 CTOUMOCTDH
SKCIUI0ATAUMU. OTH HEJOCTATKH 0COoGeHHO cyiiectBeHHbnl B ycioBusix CCCP npu
HallleM Kypce Ha MOJIHYI0 21eKTpUupuKaiuio.

EcrectBeHH0, 4TO M300peraTesibCKasi MbICb YMOPHO palOTaeT HaJ CO3AaHUEM
9JIEKTPUUECKOro 0TOOHHOr0 MosioTKd. B ocofeHHOCTH ycuimMics 3ToT mpoliecc 3a
nocyiefnre BoceMb Jier. OJHaKo 3a rpaHuleil HauaBiueecst ObIO ABMYKEHHE 3a JJIeK-
TPUYECKUH 0TOOMHBIA MOJIOTOK, JaBiee TUIBL «CHHTPOHY U «CHMEHCY, CHIILHO 3aTOp-
Mo3uioch Kpusucom. B CCCP 3a nocsefnue Tpu roga yye umeercsi GoJblie COTHU
NPeUIOYKEHNH  (YMCII0 TPEUIOYKEeHnH, nocrynalmux Ha oTseiB B BOU, goxomur
Jo 10 B MecsL). §

ITO BIYKEHHE 34 COBETCKUIA DJIEKTPUUECKUI 0TOOMHBII MOJI0TOK GBLIO 0(pOpMITEHD
HUTO yronbIuKoB, oprannsosasiiem B 1933 r. BCECOIO3HBIN KOHKYPC Ha pa3paboTKy
HJIEKTPUUECKOr0 0TOOMHOr0 Mos0TKa. Beero Ha 9TOT KOHKYpC GbUI0 [pEACTABJEHO
46 npoeKToB. :

W3 atux npepiokennit ObLIM NPEMUPOBAHBI: JiBA NPOEKTA ABTOPA OTOW CTATHM
(MarHuTOQyraNbHbiil ¥ Pe30HAHCHBIN), OAMH MPOEKT IPYINIbl JIEHUHTPAACKUX HHIKE-
HEPOB 3aBOAA (IJEKTPOAPEJLY (BIIeKTPOMeXaHUUeCKUr — KoHcTpyKTop Huxosnaes
C«COABTOPaMH) M NPOEKT MIK. A. ChlueBa (371€KTPOMEXaHMUECKMI).

WUrtorn KoHKypca BechbMa IoKasaTenbHbl. OHU TOBOPSIT, BO-TIEPBBIX, 0 TOM, UTO
ABIKEHHE 3a 9JIEKTPOOTOOMHBIA MOIOTOK Y HAC IIPHHSIIO MACCOBBIH XdpaKTep U B HErO
BOBJIeUeHBl paboune ¥ WHXKeHepPhl KaK M3 yroJibHOW MPOMBIILIEHHOCTH, TaK U U3 00-
IEro 9JIeKTPOMAlMHOCTPOeHUst. B To jke Bpemsi u300peTaTe/bcTBO HOCUT 3/€Ch 110
DosibLIel YaCTH XapaKTep KyCTapHUYaHbsl, 03 Cepbe3HOro IpeABapuTebHOTO U3Y-
UeHUs MPEAIIECTBYIOIEro oNbiTa, 3T0 O0OBICHSETCS, TABHBIM 00pa30M, MOUTH MOJI-
HBIM OTCYTCTBUEM TUTEPATY PBI 110 STOMY BOIIPOCY Ha pyccKom sisbike. [To aToit npuunne,
Hanpumep, BecbMa 00JIbLIOE YUCII0 TIPEAJIOMKEHNH ObII0 0OCHOBAHO HA NPUHLKMIE COJIE-
HOMJA C npepbiBaTesieM, NMPUBOJMMOr0 B JBWKeHHE oT Ooiika HamoxoOue 2J1eKTpu-
yecKoro 3soHKa. Ha 3anajie aToT NpuHUMII Y)Ke JaBHO OCTABJIEH, TAK KaK MPaKTHKOI
ObLJI0 JLOKA3aHO, uTo GoJiee UM MeHee Y/A0BJIETBOPUTEILHO MOTYT paGoTaTh TOJIBKO
CHHXPOHHbIE NPEPLIBATE N, MEXaHUUYECKH He CBsI3aHHbIE ¢ OOMKOM.

Muoro OBUIO NPEIOYKEHO MOJIOTKOB ¢ MeXaHU3MOM Harnofo0ue yapHoro Mexa-
HU3Ma MamuHel «CHCKOJY, TOra KAK JUIHTe/IbHas IPaKTHKa SKCIJI0AaTalluy 110Ka3ala,
UTO ITOT MeXaHu3M cebsi He onmpaBia. i J _

- Bo-BroppiX, MTOrM KOHKypca, a TaloKe H3YUYeHHEe 3arpaHMyHBIX MaTepuasioB
II0Ka3bIBAIOT, UTO H300PETATEILCTBO 3/1eCh BEJeTCs YacTo 0e3 yueTa onbiTa IOCTPOEHH S
HOPMaTbHBIX 9JIEKTPMYECKNX MallMH, NPUYEM YacCTO MOBTOPAKTCS OWNOKH, AaBHO
o0Hapy)KeHHbI€ M HCIpPABJIEHHBIE B HOPMaJIbHBIX MallWHAX. 3HauWTe/IbHasi 4acTb
Hey/iay TIepBBIX JIEKTPUUECKUX Monogxoa 00BSICHSETCS HEJ0CTATOUHBIM BHHUMAHHEM
K npo6iieMe 3aMKHYTOH MarHHTHOW Lenu, HECMOTPSI HA TO, UTO B JIPYIMX CYIIECTBO-
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BaBumX Torfa (1890 r.) anexrpuueckux Mammpax sra npobiema Obina y)ke pemiena.
MarxuTHeli OTOK 3aMbIKaJICsi Be3jie uepes ><ese30 M NPOXOUI 110 BOSAYXY TOJNLKO
B paboueM BO3JYIIHOM 3a30pe; HUKTO Yy)ike He TOBTOPSUI OMKOOK MepBBIX TpaHCHop-
MaTopoB $16710uK0Ba C PA3OMKHYTOI MarHuTHOH Lienbio (Hamofobue Karywku Pym-
Kopa). Mexcty TeM, B OOJIbIUMHCTBE TOMJALIHUX MOJIOTKOB 3TO 0BCTOSITENLCTBO HE
yuntbiBajock. C BHEIIHEH CTOPOHBI COJIEHOMJA MATHUTHBIA TIOTOK 3aMbIKAJICs uepes
TOHKHH JKeJle3Hblif KOXKYX, NpeiCcTaB/IsABIMI BecbMa GOJbIIOE MAaPHUTHOE COTPOTH-
BJleHHe; BCS KOHCTPYKIIUS 110 CYILECTBY TPEJICTABIIsAIA NPOCTO COTEHOM/ C CepieuHn-
KOM, T. €. MallMHY C He3aMKHYTO! MarHUTHOM 1lenbio. BemeacTBue 60/1b1I0ro MarHuT-
HOT'0 CONPOTUBJIEHUS JUIsi TaKoW MallMHBI TpeboBajcs BecbMa GoJbUION HaMarHuum-
BalOWKi TOK, upesBblyaiiHo ycunuBalomui HarpeB. Ta >ke ommbKa MOBTOPSIETCS BO
MHOTMX COBETCKUX IpPeLI0yKEHHAX.

9T npuMepbl, KaK M MHOTME JApYrHe, TNOKA3biBAlOT, YTO JUIsi YCHEMIHOLO
u300peraTesbCTBa B 9ToM 007acTH TAK )Ke, KAK M BO BCSKOM JPYroii, HEoGXOAUMO
TNpe/BAPUTE/ILHO M3YUHTb ONBIT NpPeAbIAYIIMY KOHCTpYKumid, Hacrosiumit ouepic
VIMEET 11e/1bI0, KDOME BBISICHEHHS 00LIMX COLUAJIbHO-UCTOPHYECKUX NMPUYMH 3BOJIIOLUY
9JIEKTPHYECKOT0 MOJIOTKA, MOKA3aTh M OCHOBHbIE XapaKTepHbIE TEXHUYECKHE YePThI

€ro Ha pAasHbIX 9TanaX M HAMETHTb OCHOBHBIE IIYTH Pa3BUTHS ¥ NPUMEHEHHS ero
B:;:CCCRy

OCHOBHbBIE IBUIKYIIME CHJIbI,
9Tanbel M NYTH PAa3BUTHS 3JIEKTPUUECKOI0 MOJIOTKA

Bce Tpynoemxue paboThl, epeyncieHHble B HaUaae cTaTthu, B GosbIIeil Wik MeHb-
e Mepe TPeOYIOT MeXaHH3AUMU MX, OAHAKO B KaNWTaJHCTHYECKUX CTpaHaX aTa
MeXaHH3aLus NPOUCXOUT He Be3jie OHOBPEMEHHO, — OHA OCYIIECTBIISIETCS MpPeX/ie
BCero B TeX OTpacjisiX, I/le B laHHOe BPeMsl 0CO0EHHO CHJIHO HAUMHAET OILYINATHCS
TEXHUKO-IKOHOMUYECKAs HeOOXOAMMOCTb B MeXaHM3aLUMM M CHJbHEH Bcero mpo-
SIBJISIOTCST BBITOJBL OT Tlepexojfia K MexaHusaluuu. OCHOBHbIE TPEMMYIIECTBA MEXAHM-
3allMK 3JleCh Te )Ke, YTo U B JPYrUX 00J1aCTAX NPOMBILUIEHHOCTH, — 3T0;

. 1) moBblieHKHe MPOU3BOUTENLHOCTH HA OfIHO pabouee MECTO, uTo 0COGEHHO BAYKHO
B [POM3BOACTBAX, CBSI3AHHBIX C paboTo# B ysKom paboueM npocrpancrse. [ToBbi-
leHde MPOUIBOJAUTEILHOCTH TTO3BOJISIET TIPOXOIUTE Y3KHE MECTA YCKOPEHHBIM TEMIIOM;

2) MeHblas MoTpeGHOCTL B palcuiie ¥ MEHbIIAs 3aBUCHMOCTb OT PbIHKA TPYAa;

3) obiee TOBBIEHE KOHKYPEHTOCHOCOGHOCTH TPEANIPUSITHS IO Mepe IOBbI-
LIeHUsT OPraHuYecKoro cocTaBa Kanmutaja (u8-3a CHIDKEHHSI CeOeCTOMMOCTH TpPOU3-
BO/ICTBA); ; ;

4) noBbllleHHe KauecTBa NPOAYKUMH U 0oJibliee YA0OCTBO 10/1b30BAHUS MeXAHU~
3MPOBAHHBIM MHCTPYMEHTOM 110 CPaBHEHUIO C PYUYHBIM;

5) BOSMOXXHOCTb 00pal0TKM KPYNHBIX JeTajieif, pasMepbl KOTOPEIX Bce Gosiee
YBeMUMBAIOTCS 110 Mepe pocTa KOHLEHTpalyy Kanuraa. ¢ :

WHyo npuHUMDHAIBHYI0 OCHOBY, WHOH pasmax yMeer mexanmsaumus B CCCP,
LE/TMKOM CTAHOBSICh Opy/AueM o0JieryeHust Tpyja, ocBoOOKAasi pabovero oT Tske-
Jioro (pUsHUECKOro Tpyaa. ; : : ) _

Mexanusallisi, OCHOBaHHAsi Ha dJieKTpuduKanum, obajas BceMyu O6ILMMH Hpeu-
MyILIeCTBAMU MeXaHU3aLWu, MMEET 110 CPABHEHWIO C JPYrMMM Merojamu emie moba-
BOUHBIE MpeHMyIlecTBa: YA0OCTBO pacrnpejesieHnsi U nepejaund SHepruu, ee Apobu-
MOCTb ¥ BbICOKuit K1/ anexrpuyeckux jasurarenei. Ilo yao6erBy ApodumocTtu
C 9JIEKTPHUECKON nepeaveil MOXKET KOHKYPUPOBATH TOJIBKO TTHEBMATHUECKAS!, OJHAKO
MOCTI/IHSASL TOPA3/o. CIoyKHel, JopoKe M uMeeT ropaspo 6Gosnee Huswui KI1/. [lo-
Jie3Hast MOUHOCTL ITHEBMATHYECKOI0 MOJIOTKA COCTaBJisieT BCero 8 — 129/, ot Mou-
HOCTH, TIO/ABEEHHOH K MOTOpY KOMIIpeccopa; CooTBeTCTBYlOMMi KIT/ anexTpu-
YECKUX MOJIOTKOB COCTABJISIET B CTapblX THHAX 0Koj1o 309/, a B COBPEMEHHBIX
10 650 = 3 |

C’I/‘(‘;HMOCTb oubprun 1 ee Tepefaud CTAHOBHTCA Bee Gosiee BaykHoll craraiouieii
Ce0ecTOMMOCTH NPOAYKUMH B COBpeMeHHOM mnpeanpusitun. [ToaToMy ecTecTBeHHO,
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UTO0 KaK pa3 B IOCJIEJHEee BpeMsi YCUJIEHHO 00CYIKIaeTcsi BONpoc 06 9J1eKTPUYECKOM
MOJIOTKE JUIST JIEFKOH MeXaHM3aluu fa)Ke B YCJIOBUSAX KalUTaJIUCTHUYECKON AeHCTBH-
Te/IbHOCTH, I/le BOSMOXXHOCTH MeXaHM3alMH B TIOCJEAHHE TOJAbl OCOGEHHO CHJIBHO
Cy>KeHbl KPUSHCOM. B pasBUTHH 3/IEKTPHUECKOr0 MOJIOTKA MOYKHO HAMETHTb CJIELYIO-
iqge OCHOBHBIE dTamnbl. IlepBbii, KoTOPHI MOXKHO Ha3BaTh 3MOXO0M NpeEIIeCTBEHHU-
HOB SJIEKTPHYECKUX MOJIOTKOB, MPOJ0JDKaICSA npuMepHo ¢ 1825 r. no 1879 r. Ha arom
DTale MOJIOTKH He IOJIyYHJIH ellle NPOMBINIIEHHOr0 IPUMEHEeH!sT, HECMOTPsSI Ha To,
UTO OCHOBHOM 3JIEMEHT MX — 3JIEKTPOMATHUT — OBUT YK€ H3BECTEH U NPUMEHSIIICS A
CBSI3M U CUTHAJIM3ALHUH.

C 1879 r. -npumepo mo 1910 r. npomo/ykanach amnoxa NEePBBIX TPOMBILIJIEH-
HBIX 3TEKTPUYECKUX MOJIOTKOB (TJIaBHBIM 00pa3oM 3J1eKTPOOYpPHl B FOPHOI TpOMBIII-
JIeHHOCTH). ITOT MEPUOA BO BCeH BIIEKTPOTEXHHKE XapaKTEPU3YETCs! MOCTEeneHHbIM
pacrnpocTpaHeHHeM G0JIbIIOr0 YMCIa Pa3pPO3HEHHBIX KapPJMKOBBIX 9JIEKTPHYECKUX
CTAHUMH M TEePBLIMU TOMBITKAMM 3TEKTPUPUKALMH  OTAETLHBIX TIPOU3BOJCTBEHHBIX
TPOLIECCOB 0e3 KOMIIEKCHOM d/eKTpuduKalu BCero npouasojictBa. Ha 3moM arame
TPUMEHSIHCh  TIABHBIM 00pa3oM CHHXPOHHBIE CONEHOMAHBIE MOJOTKM € NUTAHHEM
OT OTAEJbHOI'0 TeHepaTopa HU3KOW YaCTOTHI.

Tperuit aran ¢ 1910 r. no 1920 r. coBnagaer ¢ mosiBIeHneM oGuieil 9JIeKTpUYe-
CKOM CeTH M XapaKTepusyercsi paclipocTpaHeHHeM JIETKOT0 3NIeKTPHUECKOT0 MOJIOTKA,
NUTAIOMErocsi OT 00UIel CeTH M NMPUMEHSIOMIEroCst B pa3Hoo6pasHbIX oTpaciaax npo-
MBILLTEHHOCTH. B 9TOT . mepHOA pacnmpocTpaHeHne MONYYHIH TJIABHBIM obpasom
JIEFKUE CHHXPOHHBIE MOJIOTKH € CHHXPOHHBIMHM NEPEKJTIOUATENSIMH MM 3JIEKTPOIIH-
THYECKUMH  BBINPAMUTETSIMH.

[Mpumepro ¢ 1920 r. ycnexu ¢usmueckux HayK I03BOJIMJIM CKOHCTPYHPOBAThH
MOJIOTKH € IasOTPOHHBIMH, a NO3/HEE — C KYNPOKCOBBIMH BBLINPSMUTENAMM, KOTOPbIE
3aHUMAIOT Terepb IEPBEHCTBYIOILEE [OJI0YKEHHe. -

B 1925 r. B cBsi3u ¢ obueit anexTpuduramen TOPHOH TIPOMBINUIEHHOCTH HAUK-
HalOTCS BCe 0oJiee HACTOWUMBLIE MOMBITKU NPUMEHUTD ONEeKTPUYECKUI MOJIOTOK ISt
OTOOMKK YIJI1 M IPUMEPHO C 3TOTO JKe TFofla HAUMHAETCST ynopHas 6opbba 3a MOJIOTOK
Ge3 BCSIKMX NEpeKIIoueHuit, BHIpAMUTENel u TOMY Nof06HOM ammapaTypsl (TaK e
KaK M BO BpallalMMXCA MallMHAX — 00pb0a 3a KOPOTKO3aMKHYTHIH JBurarens 6es
BCAKOH anmapatypel). C ofiHo#t cTOpoHbi, B pesyabrare atoit GopbObl mOSIBUIACH
KOHCTPYKUHS 2/IEKTPOMEXAHIUUECKOr0 MosIoTKa CuMeHCa, a ¢ JApyroit CTOPOHEI, MO-
JioTka Bewi uia Bechma Menkux pabor. Hano HaJIesITHCS, YTO B pesysibTare paboT
COBETCKUX KOHCTPYKTOPOB HAUHETCSI COBPEMEHHBII ITall B PA3BUTHH 3TEKTPUYECKAX
MOJIOTKOB, XapaKTepU3yIOWMiACS BechbMa NpPOCTOR KOHCTPYKIMeH, NeimeBnsHoi, pa-
000l OT o0ilel cety 0e3 BRIMPSIMUTENEH U MpeoGpasoBaTeNell U JOCTATOUHO JIETKUX
A pydHOi paGoThl M JUISL YCTIENHON KOHKYPEHIMMA ¢ TTHEBMATHYECKIMU OTOOMHBIMU
MOJIOTKAMM. ITOT 3Tan OyJIeT XapaKTepu30BaThCs IMPOKUM BHEJPEHUEM INEeKTPH-
YECKOr'0 MOJIOTKA TIP@XK/Ie BCEro B YLOJNBHYIO NPOMBIIJIEHHOCTb, & 3aT€M B MOHTAK-

_ HOe u CTPOUTEJILHOE J1eJ10, B JKEITEZHOLOPOYKHOE CTPOUTENBCTBO U Apyrue obnacTu
TIPOMBIIIJIEHHOCTH. o

JlBa nyTH pasBUTHSI MEKTPHUECKOr0 MOJIOTKA

Uayuenue ucropuu JJIEKTPUUECKOr0 MOJIOTKA MOKA3BIBAET, UTO PAa3BUTHE 3/1€Ch
1710 OAHOBPEMEHHO 110 IBYM TPUHLMIHAILHO PASJIMUHBIM HANPABIICHUSM.

B monorkax nepsoro THIIA —3JIEKTPOMEXaAHHUECKUX—YAAp TI0JyUaeTcsl 3a CUeT
BPAIATEILHOrO . ABMKEHUST OOBIKHOBEHHOTO  9JIEKTPOABUIATES, NpU TMOMOUIM TOH
MM MHOM  MeXaHuuecKoit mepegaun. 3
: B MoJioTkax Broporo poja, KOTOphIe MbI YCJIOBHO Ha3biBaeM COJIEHOWHBIMH,
YT MOJIOTKAMH C TIPSIMOJIMHEHHBIMI MOTOPAMY, HET HUKAKOM MeXaHudecKoi: mepe-
JAaun. BosBpaTHO-NOCTYNAaTeNbHOE ABWKEHHE 00HKA MPOUCXOAUT B HHUX MNPOCTO
- 3@ CUeT NEHCTBUSI TEX IIEKTPOMATHWTHBIX CHJI, KOTOphie B 00BIKHOBEHHBIX MOTOpax
CO3JA0T BpalaTeIbHOe JABHYKEHHE.




[MPOBJIEMA 3JIEKTPOOTEOMHOI'O MOJIOTKA 165

ABTop HacTosiel pa0oThl MOKa3as, YTO BCe THMbI COJIEHOMAHBIX MOJIOTKOB 110
CYLECTBY MPEICTABIAIT Co00M deKTpuueckuit ABUraTesb NpsIMOJIMHEHHO-BO3BpaT-
HOTO JABM)KEHHUSI, CpalleHHbIA ¢ MawuHoH-opyauem. JIBIOKeHHE WX INPOUCXOAUT MO
TeM )K€ 3aKOHaM, YTO M JBI)KEHHE BpallalomUXCsi MOTOPOB, MOIIHOCTb HA EXMHHLY
Beca MOXKeT ObIThb He HIDKE, 4yeM Yy BpalalOUXCsl MOTOPOB, H, HAKOHEW, pa3Bu-
THE ITUX MOTOPOB L0 [0 TeM »Ke MyTsIM, UTO M BPAIAIOLIMXCS MOTOPOB, W A0
~ Te j(e OCHOBHbIC I'DYNIIHPOBKM: 1) MOJIOTKOB C IEPEKJIIOUATE/ISIMA (COOTBETCTBEHHO
KOJIJIEKTOPHBIM JIBUTATEJISIM TIOCTOSIHHOIO M NMEPEMEHHOr0 TOKa), 2) CHHXPOHHBIX 1
3) acHHXpOHHBbIX. 13 9THX rpynnupoBoK 3HaueHHe MOJIYUM/IM TOJIBKO JIBE MOCACAHHE.

B panbHeimeM Mbl cHayaslw PacCMOTPUM 9BOJIIOLMIO COJIEHOMIHBIX MOAOTKOB,
3aTeM BKPATIE Mpocjie[iuM OCHOBHBIE IIyTH Pa3BUTHSI JIEKTPOMEXAHUYECKUX MOJIOT-
KOB, COMOCTABUM O9THU /iBE CHUCTEMbl M TIONBLITAEMCSI CJ€JIaTh BBIBOABI O JajibHeHuiem
PasBUTUM BJEKTPUUYECKUX MOJIOTKOB M 3jeKkrpuduxaunu monorkos B CCCP.

PasBuTHe COJICHOMIHLIX MOJIOTKOB

[IPEAMIECTBEHHUKH S3MEKTPHUYECKHX MOJVOTKOB

9eKTpOMArHUT OBUI OJHUM W3 NEPBHIX 3JIEKTPHYECKUX NMPUOOPOB, M300peTeH-
HbIX uyesoBeKoM (1825 r., Creppvien), oJHAKO TPOMBILIZIEHHOCTb B TeUeHWHE AONIOro
BpeMEHH OKa3blBAJIaCh HEAOCTATOYHO HOATOTOBJIEHHOH K TOMY, YTOOBI MCMOJIb30BATh
aror npubop B KauecTBe ABUraTesisi, Toprosblii KanuTa NpeabaBIIseT CIpoc Ha JIeK-
TPUYECTBO TOJBKO KAK HA CPEACTBO CBSI3W M CHIHAJIM3ALUM, — TOSIBIISIIOTCS TeJe-
rpad (anexrpomaruutHblif Mopse, 1837 r.) m anexrpuueckuit 3poHok. Ilocneanuit
sBNsieTcs Han0oJiee PAHHUM [IPOTOTHIIOM BJIEKTPUYECKOI0 MOJIOTKA, H MHOTHE COBPEMEH-
Hble u300peTaTes I HAUNHAKOT C KOHCTPYKIMH, AHAJIOTMUHLIX 3JIEKTPHYECKOMY 3BOHKY .

[TEPBBHE CONEHOHAHBIE MONOTKH (CHHXPOHHHBE CIHTAHMEM OT
OTAEJALHOTO TEHEPATOPA HM3KOMNK YACTOTH)

ITepBhiit a1eKTpUUecKUit MOTOTOK bl nipeaoyen Bepuepom Cumencom B 1879 1,
SToT MOJIOTOK TpeAHa3HauasCA AJsl yAapHoro OypeHusi LINypoB B TOPHOM jeie,
Jlata mosiBJeHMST MOJIOTKA ¥ €ro HasHaueHWe BeChbMa XapaKTepHbl. JTa jara coBHa-
JlaeT C HAYajJoM MPOMBIIIIEHHOr0 NPUMEHEHUsT JIEKTPUUECKOro JBUraTesist (ABH-
rarenb MOCTOSIHHOIO TOKA, aCUHXPOHHLINA jBurarenn, 1887 r.) u 3HaMeHyer Ty
CTAJMIO PA3BHTHA KAUTAIM3MA (3110Xa MMIIEpHaiusMa), Ha KoTopoii nosiBuIIach HoTpeo-
HOCTb B 9JeKTpU(MKaluu. ITOT NEpPUOJ XapaKTepudyercsi OypHbBIM POCTOM H300pe-
TATEJILCTBA B 00JIACTH 9JIEKTPHUECKNX MAIIMH, U COBEPIIEHHO HEC/IyyalHO 3JIeKTpPo-
MaTHUT, TIPOCJY)KMB TIOYTH MOJICTOJIETUS KaK CPEACTBO CBA3U M KaK (U3MUECKHit
npudop, OblI, HAKOHEL, MPUMEHEH KaK JABUraTesib JJIsi NPOMBILILIEHHOCTH. ‘ '

INepBoe npuMeHeHWe 3JIeKTPUUECKUI MOJIOTOK MoJyuns npu OypeHud WNypoB
B TOPHOW NPOMBILIIEHHOCTH. ITO JIEFrKO MOHSITH, €CJIM YYECTb, HACKOJIbKO BeJIMKa
TEXHUKO0-3KOHOMUUECKas] HE0OXOAMMOCTb 3/IeKTpU(UKAlUMKU MOJIOTKA MMEHHO B 3TOi
0Tpacyv NMPOMBIIUIEHHOCTH. : » »

B ropHo#t NpOMBILLIEHHOCTH, B OCOOEHHOCTH NpH NPOXOAKE INAXT M MITOJIEH
(a TaloKe ToHHesIelt), 0C0DEHHO 0CTPO CTOMT BONPOC Y3Koro mecra. Bce ocHOBHBIE pa-
GOTBI TIPH 3TOM /COCPEIOTOUEHBl HA BechbMa He0oJblioi Tulolaju MepejHero KoHUa
WTONBHM WM ToHHeN s, CKOpPOCTh NMPOXOAKH HeNb3si YBENuuuTh AobaBiieHemM pabo-
YKX; eIMHCTBEHHBIN BOSMO)KHBIH €110c00 — MOBBIIEHHE TPOU3BOUTEILHOCTH HA OJHO
paGouee Mecto. To oOcToATENBCTBO, UTO TPH 9TOM He ObUI NPUMEHEH KaKo#-1uGo
NapoBoi TapaH M T. M., 0GBSCHsIETCSE y00CTBAMU M€pelaun SJIeKTPUUECKON dHeprui
U ee ApoOHMMOCTBI0. ‘

TexHuKa NPOXOAKH B3PBIBHBIM METOJOM, Ul KOTOPOH noTpeboBajyicsi BHOBEL
CKOHCTPYHpPOBaHHbIA Gyp, COCTOMT B TOM, 4TO B 3a00€ MPOXOAMMON IITOJLHH ACNANT
1pH NOMOILK GypoB MHOTO OTBePCTHIl (IHaMeTpoM oKoJio 44 mm, riyOuHOM 0KoJI0 1 M),
B ray0uHy KOTOpBIX 3aKJajbiBaeTcsi B3pbiBUaToe BellecTBO. CBEPXY OTBEpCTHS

“
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3a/1e/IbIBAIOTCST MHEPTHBIM  3aroJIHK-
TejeM. 3aTeM IPOU3BOAMTCS Tiase-
HUe WnypoB u y6opKa . mopojsl, mno-
csie vero LMK nosTopsiercst. [Toacue-
Thl [I0Ka3ajd, 4TO Ha T[aJieHHe u
yOOpKY TOpOAbl YXOAUT ropasjio
MeHBIIe BpeMeHU, ueM Ha OypeHue
LINYPOB; II03TOMY OCHOBHO€ BHUMaHUE
ObIJI0 HAMIPABJIEHO HA YCKOpEHHE 9Toi
onepauuu. IAT(ro MOXKHO ObUIO J0-
CTUTHYTH BO3MO)KHBIM YBEJMUEHHEM YMCIIa OAHOBPEMEHHO paboTaiomux GypoB (Apo-
GMMOCTb 9HEprUM) M TOBBIIIEHHEM MOLIHOCTH KaXkporo Oypa. Bcem atum Tpebosa-
HUSIM (TOBBIIIEHHE MOLIHOCTH HAa palGouee MECTO, JAPOOMMOCTb OSHEPIUH, YA0OCTBO
nepefauu npu Beicokom KIT/[) HanGosiee MOJHQ OTBEYAET IJIEKTPUUECKUH MOJIOTOK.
Ero «KoOHKypeHT» — ITHEBMATHUECKUI MOJIOTOK — MeHee peHTalesieH, TaK KaK UMeer
BTpoe-BueTBepo MeHbimit KIT/], n pa3uulia B pacxojie SHEPruy COCTaBJIsIeT 3HAYM -
TeJIbHYI0 BEJIMUMHY BBUAY 00JIBIIOTO KO3(UIMEHTa BpeMeHN pPaboThl MOJIOTKA. ’

[MepBoiit costeHonAHBIA MOJI0TOK CuMeHCA CXeMATHUECKH TNpPEACTaBJIeH Ha puc. 1.
OH COCTOSUT B OCHOBHOM M3 TPEX COJICHOUMIOB (KaTylieK) 7, 2 u 3 u ykejeaHoro 6oika 4.
CpefHI0l0 KATYIIKY 2 MUTaJM TOCTOAHHBIM TOKOM, a 7 u3— nepeMeHHbIM (HU3KOi
yacToThl, 0KoJI0 T mep/ceK).

ITOT MOJIOTOK 0 CYLUIECTBY IMpejcraBisier co0oil oqHO(a3HYI0 CUHXPOHHYIO Ma-
MHHY, TOJbKO He Bpalllaloutyiocst, a JBUI a0y IOCsT IPSIMOJIMHEHHO-BOSBPATHO. 3JieCh
KaTyliKa 2 urpaer. pojib 00MOTKH BO30Y)KIGHUS OOBIKHOBEHHOW CHHXPOHHON Ma-
muHel, a 7 13— 00MoTOK craTopa. OueBujHO, 00eK 4 OyAeT CHHXPOHHO C 4acTo-
TOW NMUTAKOIIEro TOKA MOMEpeMeHHO BTSMMBATHCA TO B KATYLIKy 7, TO B KaTymky 3.

[Mpeiie Bcero BO3HUKAET BONPOC: IOYEMY ITOT MOJIOTOK He ObUI BBHITIOJIHEH 10
[PUHLUNY 00bIKHOBEHHOTO 3JIEKTPUUECKOro 3BOHKa ¢ mpepbiBatenem? - IMpuunna
3TOr0 0UYeHb MPOCTa; KaK B TO BpeMs, TaK U [0 CUX TOP HE yJajoch enle CKOHCTPYH-
pOBATH TaKoil MpepbiBaTeIb K MOJIOTKY, KOTOPBIH Hae)KHO paboTasn Obl Ge3 obropa-
HUS KOHTAKTOB; H3-3a 3TOr0 MPAKTHYECKH BCE MOJIOTKH C NPEPLIBATEIEM OKA3aJIUCh
HEKUSHEHHBIMU .

- OueBujHO, MOITOMY B KOHCTpyKlMu CuMeHCa M OCYILECTBJIEHA OCHOBHAS U/les —
MOJIyusTh BO3BPATHO-TOCTYNATEIbHOE JABWKeHHEe 0e3 BCSKUX IpephiBaTeseit.

Mos1oToK 9T0Ty  OAHAKO, HE TIOJIyYHJI NPUMEHEHUsl B MpoMbliuieHHoctd. [Mpu-
YMHA 9TOr0 3aKJIOUYAETCSs, I'JIaBHBIM 00pa3oM, B TEXHUYECKUX HEI0CTATKAX €ero KoH-
crpyKinn., OCHOBHOM HEJ0CTATOK COCTOSLT B TOM, UTO JUIsl MUTAHUSA MOJIOTKA Tpe6o-
BaJIOCh JiBa POAA TOKA — MEePeMEeHHbI 1 MocTOAHHbIA, TakuM o0pa3oMm HeoOXoxuMO
ObLJI0O UMETh K MOJIOTKY /IBA [€HEpaTopa ¥ BECTH OT/AEJIbHYIO MPOBOAKY IepeMeHHOT0
U MOCTOSIHHOTO TOKA, YTO BEChMa YCJIOXKHSIO U yA0poXKaio ycTaHoBKy. Kpome Toro,
CUHXPOHHBI 'eHepaTop VIS TPeOyemoil HM3KOH 4acTOThl MOJYUHJICS OUeHb THXO0-
XOAHBIM, a CJIeA0BATEABHO, TSDKEJBIM U Aoporum. Tperuil u, BeposiTHO, caMblit 60Jib-
1I0H HeA0CTaTOK 3aKJI0YasICsl B BecbMa 00JBIIOM HArpeBe, JeicTBHEe KOTOPOro OblIo
0CO0EHHO CHJIBHO MOTOMY, UTO B TO BpeMs eilie He Oblla U3BECTHA TeNJIOCTOMKAS U30-
Jisiupst. TlpuunHa BhICOKOro HarpeBa OOBSICHSIETCS MPOCTO, €CIM PACCMOTPETH ATOT
MOJIOTOK C TOYKU 3PEHHST COBPEMEHHOI'0 3JIeKTPOMAUIMHOCTpoeHusl. B MoJIOTKe Obiso
CIIMIIKOM MHOTO MeIY M CJIMHIKOM MaJjio )Kejiesa; ¢ BHeEIIHed CTOPOHBbl KaTylIeK mar-
HUTHBIA MOTOK 3aMBIKAJICS Yepe3 TOHKUM YKeTe3HbI KoKyX, T. €. B CyIHOCTH uepes
BO3AyX., Takum 00pa3oM 10 CyliecTBy 3To Oblla MalllMHA C PA30MKHYTOH MarHUTHOI
uenblo. s Toro uro0Bl MOAYUNTH TPeOyeMyl0 BeJTHUMHY T0TOKA, HEo0X0MuMO ObII0
3aTpaTHTh 00JIbIIOE KOJIMUECTBO AMIEPBUTKOB, T. €. MYCKAaTh B KATYIIKH CIUHIKOM
| Gonbmoii ToK. HMHTepecHo oTMerHTh, UTO 3Ta TEXHUYECKasi OMIKOKA — IPUMEHEeHHe
PA30MKHYTON MarHUTHOM Iienu — Oblsia MOBTOPEHA W IIPU MOCTPOEHHH TIepPBBIX TpaHC-
(opmaTopoB, KOTOpbIE BCIIEJCTBHE I9TOr0 TPeOOBAIU UPE3BBIYANHHO OOJIBIIOr0 Hamar-
HUUKBaIOIEro ToKa (B 2!/, pasa 6osibiie, ueM pabounit ToK, Torja Kak B COBPEMEHHBIX
TpaHcdopmaTopax oH coctaBisier 10—7°, ot pabouero Toka). IloreprieB Heynauy

Puc.. 1. Tlepsblii coneHouanblit posoTox CumeHca

~
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C ITHM MoJIOTKOM, Bep-
Hep CuMeHC, KaK 9T0 HHU
CTPaHHO, pa30vapoBaJICs
BOOOLIE B Hjee COJIEHOU/L-
HbIX MOJIOTKOB, U B JaJib-
Heiiulem BCs paboTa 3TOi
{upmbl ujer B Halpas-
JTEHHH KOHCTPYHUPOBaHUSI
IEKTPOMEXAHUUECKUX MO..
JIOTKOB.

Caepyomuit coJieHo-

MBI MOJIOTOK 0BT IPE/L- ,
FIO7REH Pepoele (1891 r.) Puc. 26. Cxema siiiouenust monotia Depoele
JUISL TOW ke Lenu Oype- J -
HUS LIMYPOB U NPUMEHEH BEHIepcKoil (pupmoii. IToT MOJIOTOK OKasacs poJsiee Npu-
O/IHBIM U 6611 B pabote npubausutenbio Ao 1898 r. KoucrpyKuus ero noxasata Ha
puc. 2a, cxema BKJOueHdst Ha puc. 20. Kak BHIHO M3 PUCYHKOB, 3TO ObLI TAKOKe
MOJIOTOK . C TpeMs KaTyUIKaMu, OJHAKO 3HAUMTEJIbHO YCOBEPUICHCTBOBAHHBIM 10
CpaBHEHHUIO C TEePBBIM MOJIOTKOM CuMmeHca.

OcHOBHOE yCOBepIIEHCTBOBAHUE COCTOANO B TOM, YTO /IS NMUTAHHs 3TOTO MO-
JI0TKa TpeGoBAJICSI TOJIbKO OAUH TeHepaTop M MPUTOM ObICTPOXOJAHEIA, a NPOBOJKA
OCYIIECTB/ISUIACH 110 TpeMm InpoBojaM. [Tpu 9ToM TOK B CpeiHel Karyuike Iojyynsics
My JIbCHPYIOUIUM, UTO, OJHAKO, He YMEHBIII0 BeIMUMHBL ylapa. CrenuanbHblii Obl-
CTPOXO/IHBIA TeHepaTop HU3KOH UYacTOTHI MPeACTaBIISII co00} BpallalOULyIOCsT Ma-
UIHHY TOCTOSIHHOTO TOKA C BpalaoUMMUCS LeTKamu 5—0 u HENOABIKHON MIeTKON 7.
Hanpsprenne 06yca0BIMBaa0Ch CKOPOCTbIO BpallleHHsI MallMHBl, a 4aCTOTa NEPEMEH-
HOTO TOKa LIETOK 5—O6 CKOpPOCTBIO BpauleHnsi 9Tux wieroi (400 o6/muu). B nenu
U[ETOK 7—0 1€ NMyJIbCUPYIONni TOK KaTylIKu BO30Y)KAEHUA MOJIOTKA.

Monorox Depoele TipocyigecroBasn ;o 1898 r., mocne yero nosiBUJICS bosee '
COBEpIIEHHbI MosIoTOK Marvin, TOUHO TaK >Ke NPUMeHEHHbIH B TOPHOM JIelie.

OCHOBHOE YCOBEpIIEHCTBOBAHME 110 CPaBHEHMIO € MOJIOTKOM Depoele cocTosiio
B TOM, UTO 9TOT MOJIOTOK (puC. 32) UMEJI TOJIbKO /iB€ KAaTYIIKH BMECTO TPEX; MEPEMEH-
HBIIf TOK, HOJTyYaeMblii Talk)Ke OT reHepartopa ¢ BpallalOdMUCs LETKaMd, pacnpe-
JENISUICS T MY ITAMU KaTyHIKaM{ [pH [MOMOIM KOMMyTaTopa 5, BpallaBUIerocs
BMecTe o ueTKamu. Kak BHIHO U3 puCyHKa,. Giarofapst 3TOMy OJHa T0JyBOJIHA
TlepeMeHHOr0 TOKa 1jla B OJIHY KATYyIUKY, a Jipyrasi— o0paTtHasi — BO BTOPYIO, H Ke-
JIe3HBI CepeYHHK TOIEePeMeHH0 BTATMBAJICS TO B OAHY, TO B JApPYyrylo KaTyllky.
Brarogapsi CHHXpOHHOMY BpPAMIEHHI0 KOMMYyTaTOpa Mepersiioyenne ToKa Mpoucxo-
JAUJIO BCerja INPUMEPHO NpU IIEpexojie ToKa yepe3 HyJlb, BCIEACTBHE YEro yAUAe’Hb-
11aJ10Ch MCKPEHHE Ha ITepeKJiouaTesie i Co3faBagach BOSMOYKHOCTb AJIMTEILHOM €r0
paborbl. Taxodl NPUHUMIC HA3BIBAETCS NPUHLMIOM CHHXPOHHOrO  IEPEKIIOYaTE/s
1 OblJ1 TIPUMEHEH TaioKe B HEKOTOPBIX APYrMX KOHCTPYKUUSX.

HecMoTpst Ha Hamuume nepersiiouatesst, MostoTok Marvin npejcrasisier co6oiino
CYILIECTBY CHHXPOHHYIO MAlMHY, KaK W BCe NpeAbIiyllie KOHCTPYKUun. IT0 00BsIC-

)

Puc. 3a. Mornoroxk Marvin. Puc. 36. Cxema prjoue-
% : : HUST MOJIOTKA. Marvin
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HSIETCST TEM, UTO 3/1eCh HET OCHOBHOI0 MPHHIMNA KOJIJIEKTOPHON MalIMHBI: KOMMYTd-
TOp He,CBSI3aH MEXaHUYECKH C ABIXKYIEHCS 4YacTbio MosioTKa. Poub Hefocralomieit
TpeTbeﬁ KaTyuky BO3GY)KIEHUSA 3JeCh HIpaeT MOCTOSIHHAs Caralomasi ToKa Ka-
TYUEK (KaK M3BECTHO, MyJIbCHPYIOUMI TOK MOXHO pPas/IOKUTb Ha [MepPeMeHHYI0 I
NOCTOSAHHYI0 craratomue). Monorok Marvin pabortan mosiroe Bpemsi Gecriepe6oiHo.
[TonpoGubie noacuersl, npoussenexnbie Heubach, mnokasanu monmyio ero penra-
OeIbHOCTD 110 CpaBHEHMIO C NHEBMATHYECKUM MOJIOTKOM. [lpu ofiHaKoBO IIPOH3BO-
AUTETLHOCTH OH TOTPEOJISI SHEpruu BUETBEPO MeHble (21/, Bmecto 10 kW), Pacxomsr
Ha PEMOHT, 0C0GEHHO BPe/IHO 0TPa)KaBLIMECsT HA PabOTe MOJIOTKOB NPEKHUX KOHCTPYK-
1yit, 3nech ObM BecbMa HeBesuku. Hanpumep, ABe KaTyulku ¢ ClIOIsSHON M3071H-
Lued BbiepyKaiu 0e3 3ameHbl TpoXofKy 4014 wmnypoB obuieit rny6unoit 4 000 .

Bee jke 9T0T M0JI0TOK UMeJI 00JIbIuMe HEe0CTATKH, TOPMO3SIINE €0 PacIpocTpa-
HeHue. OCHOBHOM HeOCTATOK — HEOOXOMMMOCTb B ClIELMaJbHOM TEHepaTope HU3KOif
4acToThl C BpaIAKIMMCS NepersioyaTesneM, Tpebylomum HabaoaeHus 1 yxoaa. Kai
TMOKa3asn OMLIT, MOJIHOCTBIO YHHUTOXXHTb HCKpPEHHE Ha TepexjiouaTe/ie He YAAETCS
M B 3TOH KOHCTPYKUMM. MOMEHT mepeKJIOUeHHsI TBEPHO ONpEIENeH OTHOCHTENbLHO
($asbl HANPAYKEHHS; HO ITO ellle. He 03HAYAET, UTO NPU ITOM TOK OYJET MepeXOUTD.
uepes Hynb, TaK KakK (asa TOKa CUJIbHO 3aBHCHT OT CTeleHH Harpysku. [Tosromy
TPAKTHYECKH M TaKo# mepexioyaresib UCKPHT. :

Bropoit HefocTaToK 3aKJIIOYAaeTCS B CHMIUIKOM OOJIBIIOM BECE MOJIOTKA — 93 k&
npu 2,5 kW 1toaBouMoit MoiHocTH. TTo CpaBHEHHIO C BpallalOIUMUCS MalIMHAMU
BEC HAa €[MHMIY MOIIHOCTH TIOJIyyaeTcsi BCE elle CJIMIIKOM BBICOKHM, HECMOTpS
Ha TO, YTO B MOJIOTKE MHOI0 MEfH.

Tperuii HepocTaToK — CuiIbHBLA HArpes, oObscHs0OWulic Huakum KITJ u 3a-
KPBITO# KOHCTPYKLuelt MosoTKa. Bee nanbHelme KOHCTPYKUMK MAYT 10 IYTH ycTpa-
- HEHUSt 3TUX HEL0CTATKOB. MieanbHeiM Gbul Obl TaKo# MOJIOTOK, KOTOpHIH He Tpe-
GoBan GBI HUKAKUX TiepexJouareself, paGoras Obl HENOCPEACTBEHHO OT CeTH HOp-
MajibHOM 4acTOThl, ObUI OBl JOCTATOYHO JIETKMM M MOIUHBIM M Mano IPescsi Obl.
Crieftyer mouepKHyTh, YTO BBITO/IbI OT 9J1eKTPUDUKALIMN  0COBEHHO MPOSIBISIOTCS npu
KOMIJIEKCHON  9/IeKTpH(UKaLy BCEro 9SHEPreTHYECKOro Xo3AlCTBA NpeANpPHUATHS
(YKpynHeHue cTaHiu, OosibLee HCTOb30BaKKE CeTH). B faHHOM )Ke ciyuae aneKTpn-
(KA Kacaercst TONbKO OAHOT 0 YUACTKa— GypeHus WnypoB,—Toraa Kai
BCE OCTANbHOE X03SHCTBO HE aneKTpuduuupyercsi, a o01as CeTh elle HemosiBHIACH.

JIEFKHE SJIEKTPHHECKHE MOJOTKH C NHTAHHEM OT OBI(EW CETH

ITo mepe Bce Gojiee MUPOKOro BHEAPEHUS! DIEKTPHUECTBA B MPOMBIILIEHHOCTE
H B OBIT, C PA3BUTHEM JJIEKTPHUECKOH cetn npuMepHo ¢ 1910 I'. HAUHHAIOTCS HOMBITKY
NPUMEH ‘HUSL  9JIEKTPUUECKOI0 MOJIOTKA W_B APYIUX OTPACAX MPOMBIIUIEHHOCTH
TOSBJISIIOTCS MOJIOTIKH JIETKOFO THNA JUISE MOHT)KHO-CTPOUTENBHBIX PAGoT M0 KaMHio,
GeroHy W TOMY IOLO0HBIM MaTephasnaM; TaKue € MOJNOTKM NOSIBJSIOTCS  BIO.
CIIEJCTBUM M HA MeTasi000padarelBAlOMUX 3aBojaxX (KJIeNKa, pesKa).

Bcee otu noapueiinme (mocse 1910 r.) KOHCTPYKIMHM MOJIOTKA XapaKTepU3yIoTcst
TEM, UTO OHM TPHCHOCOG/ICHBl K NMUTAHUIO OT 0Ol CeTH (HEroCpeaCTBEHHO WIIH JKe
uepes M0CPECTBO MpeobpasoBaTesist YacToThl). :

4 MoJIoTKH 3TOro [Iepuojia OTHOCATCS, TJIAaBHBIM 00pa3oM, K CHHX PO HH Bl M
C CMHXPDOHHBMHU NeEepeKNOYATENAMMU U € BBIOPSIAMUTeE-
AAMU. M3peaka nosBIsIOMHECS MOTOTKY C BLIUTIOUATENSIME He CHHXPOHHOIO TUTIa
(IMOCTOSIHHOrO U TepeMeHHOro ToKa) 00peUueHbl Ha HeyAauy, TaK Kak npobJieMa TaKoro
nepexioyaTesisi BCe elle He paspemieHa. 2

M3 MotoTiOB 3TOr0 NEpHOAA OTMETHM NIPEXIE BCero MonoTok Schiiler (Amepuka,
1912 r.). 10T MOOTOK (PHC. 4) MMeET BCero JMIb OJHY KaTyIIKy, B KOTOpPYIO BTSI-
FUBAETCS CEP/ICUHHK, BBITATIKUBAEMBI 00paTHO TNPYXHUHON TpH BHIKTIOYEHHH Ka-
Ty, OpurnHaabHa (opMa cepleMHHKa, HATIOMUHAIOWIETO MOJIOTOK ¢ PYKOSITKOIL.
Takast KoHCTPYKUMsl BhIOpaHa A/l yMeHBUIEHHS] TPEHHsl (HepalHoOHAJILHO: TPeHHe
HEBEJIMKO M MPU TPSMOJMHEHHOM JBHIKEHUH).
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XapaxrepHble 0COOEHHOCTH 3TO-
ro MOJIOTKA 3aKJII0uYaloTCsi B Mpephi-
Barene. Kak Mbl y)Ke OTMETHJIH, B
MoJIOTKe Marvin He yAanoch IOJIHO-
CTHI0 YCTPaHUTh UCKPEHHE Ha KOM-
MyTaTOpe NpH NepeKsIloUeHHH ToKa.
3neck 3Ta 3ajaya peLIAETCs TeM, 4TOo
COJIEHOM/JL BKJIOYAETCSI B MOMEHT,
KOT/la HATIPSDKEHHE NepexouT uepes
HyJb, ¥ BBIKJIOYAETCS] yepes ILiesibli
nepuoA. B 3Tom ciyuae, Kak u3-
“BECTHO M3 TEOPUM HECTALMOHAPHBLIX MPOLECCOB, K MOMEHTY BBIK/IOUEHHS TOK o0s3a-
TENbHO PaBeH HYJIO BHE 3aBHCHMOCTH OT YCJIOBUit Harpy3ku. BKIOueHue ¥ BBIKIIIO-
yeHHe TOKa NMPOM3BOASITCS IpPH IOMOIIM BpAIUAIOLierocsl NpephiBaTesisi, YKpeIieH-
HOTO Ha BaJly CUHXPOHHOro jBurareyisi. OOpaTHbIH NyTh MOJIOTOK NPOXOAMT IO
AeficTBUEM NpPY)KHHBI 3a Ba nepuoja. Takum o6pazom mosoTok or ceru 50 nep/cex
Jaer 1 000 ya/muH. ,

OCHOBHBIE HEJOCTATKH 9TON KOHCTPYKLUMH 3aKJIIOYAIOTCSt B HEOOXOAMMOCTH yXoAa
3a BpaUlAOLUMCS NpepbiBaTeseM. :

KpoMe Toro, TaKoe OTHOCHTENbHO HM3KOE UMCJIO YJAapOB He Tpelbyercs AJis Tex
JIErKuX KaMeHHbIX pafoT, sl KOTOPhIX npeaHasHavascsi 3ot MosiotoK. Ilosromy on
CKOpO Bbllwen u3 ynorpeGiaenust u Obi 3aMeHeH GoJiee 9(deKTUBHBIMU MOJIOTKAMU
¢ GompiuM 4MCTIOM YapoB. M3 aTuX mocsieHux oT™MeTuM Mosotok Thauma (puc. 5),
KoTophli 6iarofaps OTHOCHTEJIbHON NPOCTOTE U 1es1eCo00pPasHOCTH CBOEH KOHCTPYK-
LUK UMeJT I0BOJIbHO GoJiblioe pacrnpoctpaHenue (o 1929 r. Obljo M3roTOBIEHO OKOJIO
4 000 wryk). OH mpeaHa3HAyaiCcs AJNS MOHTKHBIX palor, Ayt 06paboTKH KaMHs,
a TawiKe IS KPYIMHBIX IPaBUPOBasbHBIX pabor mo merasty. MosioToK cocTosui us:
ABYX KaryuieK 7 W 2, yKperUieHHbIX Ha MOAKOBOOOPA3HOM MArHUTONPOBOAE, W M3
AKOPS 3, MPUTATHBAEMOro MpPY BKJIIOUEHUH cosieHouAoB. OOpaTHBIf NyTh SIKOPb
NPOXOAUN TMOJ AeHCTBUEM NPY)KUHBI MOCE BBIKJIIOUEHUS COJIEHOMAA.

CuHHXpoHHBIN BHIKI0YaTE b 4 ObUT 3/eCh BUOPALMOHHBINA, a He Bpallaouiuiics;
COJIEHOM/] BKJIIOYAJICA Ha IoJilepruofa U nojmepuofa Obut 6e3 Toka. Takum oOpasom
urcsio yaapos coctasisiio 3 000y /muH. Boikiouatesbh 4 MOHTHPOBAJICS Ha OTAe/IbHOM
JOCKE K MPEACTABJISUT JI0BOJIbHO TOYHYIO jAeTasb. OcofeHHOCTb ero CocTosiia B TOM,
YTO TPU TMOMOLIM BUHTOB 5 MOXXHO OBbIJIO PeryjMpoBaTb MOMEHT BKJIIOUEHUSI M TaKHUM
o0pasom Jo0uBaT-Cs1 0€3BICKPOBOH
paboThl Tpy pas3/IMUHBIX Harpys-
Kax MOJIOTKa.

IMoaroBooGpasHast fopma Ma-
THUTONPOBO/iA Oblyia BhIOpaHa, 1o-
BUJTUMOMY, 32 TeM, UTOObI y00Hee
ObLIIO BBLINOJIHUTL €ro0 U SKOPb U3
paccioeHHoro»kenesa. Jra (opma
yBeJIMUUBAET, OJHAKO, rabapur
MOJIOTKA B IMMPUHY W YCIIOXKHSIET
KOHCTPYKLHIO., :

Ormerum TaroKe OJMH aMe-
PHKAHCKUH MaTeHT ITOr0 Iepuo- i
Aa, He HAWEAUWMH, OHAKO, BOJb- F e
HIoro NMPUMEHEHUST: 3T0 ObUI MO- : ; :
JIOTOK C JBYMSI KaTylIKamu Mo | R
THny Marvin, Ho ¢ Bubpauuon-

HBIM  NepekJiloyaTesieM  BMecCTo
BpaIamerocsi. IToT  MOJIOTOK

npeaHasHavaacsi st paboTsl or IJ

obueil ceru. , : Puc. 5. Monorox Thauma

/

Puc. 4. Mosnorok Schiiler
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IToBuumomy, mpuuumna
€ro MaJsioro pacrpocrpaHeHHst
3aKJII0YaJlaCh B CJIOXKHOCTH pe-

Puc. 6a.

IMpumenenue syeKTp
cuBHOE B Konue 1910 r.,

I'YJIMPOBKH TepeKIioyaTesiss Ha.

0e3bICKpOBYI0 pafoTy. Ira pe-

- —+— TYJMpOBKa 0bula JLOBOJILHO

v CIIOKHUH y)ke B moJsiotke Tha-

uma TpH UCIo/IL30BaHUU 0AHOI

T10J1y BOJTHBI,

MONIOTOK C3NEKTPOMH-

THYECKHMHU U APYTHMHU

HEMNOJXBHUXHBMHBBII P 5I-
MUTEJAAMH »

Bo Bcex ommcaHHBIX MOJIOT-

Kax CUHXPOHHBIf TpeprIBaTE/Ib

: OBLT  MexaHuuecKuif, T. e.

MonoTok «CHHTPOMS. OCHOBAHHBI HAa MeXaHUUECKOM

PasMbIKaHUK KOHTAKTOB.
MUECTBA B XHUMUUECKON NPOMBIIUIEHHOCTH, 0COOEHHO MHTEH-
U TIOSIBJIEHHE TOPOJCKUX CeTeil MepeMeHHOro ToKa MpHBEo

K OTKPBITHIO u311eI<Tpo‘m4mqecxcoro Beipsamutens. Haunnag ¢ 1910 r., on 3amensier
MEXaHHYEeCKUH MpepbiBaTeb BO MHOTMX KOHCTPYKIHMSIX 9SJIEKTPUYECKUX MOJIOTKOB.
Tarcoe ycrpoiictso 010 MpeIoeHo, Mey npounM, u Schiiler B ero KoHCTpyK-
UM MOJIOTKA B3aMeH BPALAIOMIErocsi CHHXPOHHOTO MPephIBATEJISI: BBINPSIMUTE/b IIPO-
TyCKas B COJIEHOM/L TOJIBKO OJHY MOJIYBOJIHY MEPeMEHHOr0 TOKa, a Npu o6paTHOi
M0J1yBOJIHE COJIEHOM/L OCTaBaJicsi 6e3 TOKAa W NPOM3BOJMIICS OOGPATHBIA XOJ SIKOpSI.
Jror MoJjoToK ot cetn 50 mep/cex jaBan 3 000 ya/MuH. AHanoruunoe YCTPOHCTBO
Obi10  npepiokero Schiemann. OpHAKO I'POMO3AKUN 3JIEKTPOIUTHIECKMT BBINPSI-
Mutesb, TpeGoBaBIIMi yXoia M COAEP)KABIIMIA HKUAKOCTb, BCE elle He ObLT OKOHYA-

TEJILHBIM PelleHieM : BOIl

poca 0 CHHXPOHHOM IIepeKJsiiouaTesie; OH HE Mor YCIIEIIHO

KOHKYPUPOBATH € MEXAHUYECKUM CHHXPOHHBIM - [IPEPHIBATEIIEM.
lpejuraramice  Taioke  BpaulaloUuecsi 1pepwlBaTeNl T  PTYTHOI cTpyeit
(Schiemann), ojiHaKo He MMeBIIME ycrexa. (

Pa6orel, cBsI3aHHBIE

C BBICOKOBOJITHBIMU nepepayamMyp u C MOUMCKaMd UCTOUHUKOB

X0JIOAHOT0 CBETa, NpPHUBEIM B cepeuHe 20-X TOJ0B K OTKPHITUI) BHIIPSAMJISIONIErO
JeicTBUs KaTofHoi TpyOku. [Tocneinsisi upessbluaitHo GRICTPO MOJYUYHIA THPOKOE
NPHMEHEHNE B TeXHHKE M B OBITY, NPUYEM TJIABHOI [PUUXHON 3TOTO PA3BUTUS ObIJI0

€e HUCIoJIb30BaHUe JUTS1
JI0OUTENBLCTBA.

BOEHHBLIX Llejeit, a BIIOCJIEACTBUY — JLJISI MACCOBOTO Paauo-

Onno u3 ee BUMOM3MEHEHUI — TPYOKHU C HAKAIMBAEMBIM KATOLOM U HEIOJHOCTHIO
BBIKAUAHHBIM I'a30M, TaK Ha3bIBAEMBIE (Ia30TPOHBIY, MOJYUYHJIM TIPHUMEHEHUEe H IS

MOJIQTKOB, TaK Kak, 00J1a

Puc. 66. Cxema siuuove-
HUA MONoTKA «CHETPOI»,

Aasi BEHTHJIbHBIM (BBINPSIMIISAIONIUM) eHCTBHEM, OHH B TO YKe

BpeMs MMeJId BHYTpPEHHEe CONPOTHBIIEHHE MEHbILEe, Uem
NYyCTOTHBIE JIAMIBL. JT0 T103BOJIAJIO TIPUMEHUTH MX JUIST
TEXHUKU CHJILHBIX TOKOB. .

Taicoit mosorox upmel «Cunrpory (1923 r.) nosyunn
GoJibloe pacnpocTpanenne (B [AeCATKAX THICSAY 9K3EM-
JISIPOB). 9 N

Kak Buano u3 puc. 62 u 65, B npuHuMIE 3TO — KOH-
crpykuusi Marvin, MoJIoTOK HMeeT /iBe KaTyHIKH: OJHY
AJISL 1IPSIMOTo, JApYrylo st 00paTHOro Xoja, MpPUYeM MpH .
TIOMOLIM  FA30TPOHHBIX BBINpsIMUTENEll 4 U 5 ofHa TOJy-
BOJIHA NUTAIOILEro TOKA TIPOHYCKAETES B OJHY KaTyIIKy,
a obpatnasi — B Jpyrylo.

OcHoBHOE ero NpeuMyIecTBO 110 CPaBHEHHIO € Tipe-
ABIAYIMMH KOHCTPYKLMSIMH COCTOMT B TOM, UTO BO BCeji

\
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cXeMe MOJIOTKA HET HU OJHOMU JABU- L T |
raiouleiicsi uactu Kpome Ooiika. T
[MpepbiBaTesib 3/1eCb 3aMEHEH BbI- AL
NpSAMUTESIEM, TIOUTH He Tpebyio- =
mpM yxoja. B mocneanee Bpemst
ra3oTPOHHbIE BBIIPSIMATENN 3ame- =
HeHBbl KyTNpPOKCOBBIMU.

ITOT MOJIOTOK BEChbMa pacrpo-
CTpaHeH M B Hacrosillee BpeMmsi
U TPUMEHSIETCST TIpU pa3HooOpas-

HbIX pafoTaX, HauuMHasi OT CaMbIX Pic. 7. Monavsic Bewt

JIETKUX paboT No KaMHI0 U T. 1.

J10 cpefHnx (0TOOMHBI MOJIOTOK, KJIENKa) ¥ TshKenblx (WmnasonoAboika)., Bec camoro
Jlerkoro Tumna cocrapisieT 4 ke, norpedssiemasi Momuocth 125 W, Bec caMoro Tsbxe-
aoro tana 20 ke, norpebiisiemas mouHocTh ero 3 kW. Yacrora yAapoB 9TOro MOJIOTKA
paBHa uacToTe nuTaloLei cetu, T. e. npu 50 nep /cex 3000 yu/muH. s cpeHUX U TS
KeJIBIX MOJIOTKOB 9Ta 4acToTa CIAMIIKOM BEJIMKA, MOITOMY WX IMUTAHHE NPOU3BOJUTCS
OT yacToThl 25 1ep /ceK uepes, npeobpadoBaTesib 4acTOThl. Mo10TOK « CHHTPOHY, SIBNISIACH
OJIHUM U3 CaMbIX COBEpIIEHHBIX COJIEHOMJHBIX MOJIOTKOB, BCE )K€ MMEET MHOI0
HEJlOCTATKOB M He MPEACTABJISIET elle OKOHUYaTeIbHOro JTama. '

Ero ocHOBHbIE Hef0CTATKH: He0OX0AMMOCTL B BhIIpsiMUTese (YCIOYKHEHHE
CXEMBI, YAOpOXKaHHe), a /ISl TSOKebIX MOJIOTKOB—TakyKe B Ipeolpa3oBaresie
yacTOTHl M OTAENBHOM MpOBOJAKE; TSHKeNbIE Bec u Oosbliolt Harpes. J[lBa nep-
Bbie Hef0CTaTKa OpraHUYeCKd BBITEKAIOT W3 NPUHLHMNA KOHCTPYKLMH; TMOCIIEAHHE
B 3HAUMTEJBHON CTeleHn OOBSICHSIOTCST HeJOCTAaTOUHBIM MCIOJIb30BAHHEM THIA KaK
BIEKTPUUECKO MallKHBI. ‘

7
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CONEHOMJAHBIE MOJNOTKH C JABOHHBIM CHHXPOHHBM
HHCJAOM YAAPOB

Wst 10 nyTu ynpouieHusi CXembl, HEKOTOPbIe H300peTaTeNu BOCTONbL30BAIUCD
TeM 00CTOATENLCTBOM, UTO TNPU IIEPEMEHHOM TOKe CHjla BTATMBAHHUA Cep/edHHuKa
B COJIEHOMJ| HE OCTAETCST NMOCTOSTHHOM, a AB/bI 3a MepUOJ A0CTUraeT MaKCUMyMa.
[Toaromy, ecyi BBITAJIKMBAThL Cep/ieYHHK U3 COJIEHOMAA NPY)KUHOM, To oH OyAer ABa-
/bl 32 TIEPUOJ BTATNBATHCS U NPOUSBOANTL yaap. OueBuano, npu 50 mep /cex uucio
yaapos Oyzaer 6 000 B MunyTy. s GonblimHCTBA paGoT 3T0 YKCIO YAAPOB CAUIIKOM
BE/IMKO, U T109TOMY TaKie MOJIOTIH TOJMYUH/TH PUMEHEHUE TONbKO /ISl CAMBIX JIer-
KuX paboT 1o KaMHIO.

TUMUYHBIM MOJIOTKOM TaKOW CHCTEMbl SIBJISIETCSI COBPEMeHHbI MosioTox Bewi
(Uranus). : :

Kax Bujfio 3 puc. 7, OH MMEET TOJILKO OJIHH COJNEHOA 7, OKPY)KEHHBIH MarHU-
TOIPOBOJOM 2 M3 PacCJ0eHHOro >kenesa. Boexk 3 u3 paccioeHHOro jxejgesa HMeer
Ha KOHLAX HacCaJKu M3 CTald, KOTOPHIMU OH yaapsier o pabouuit MHCTpyMeHT. Bos-
JlyUIHbli 3a30p 4 oueHb HeBenuK. [pu moMolu raiikim 5 MOXKHO M3MEHSITh YIIpyrocTh
NPY)KUHBl U TAKUM 00pasoM peryaupoBath cuily yAapa. Yaap B 5To#l KOHCTPYKUHH
[POU3BOAUTCS B MEPHOABL MUHUMYMa TOKA 3a CUET YNPYroCTH NMpPYI)KUHBL 6, BBITAJI-
KuBawlieii 6oeK. 3T MOJIOTKM NPUMEHSIIOTCS], T'JIaBHBIM 00pasoM, mpu o06paborie
mpamopa (Mranus) u Tomy mopoGueix paborax. Bec nammenbuero tuna 1,6 ke, mo-
tpebnsieMasi-mouHocTh 50 W; Bec Haubonbinero tumna 6,1 ke, norpedasieMast MOLHOCTD
250 W. T MOJIOTKY MMEIOT J0BOJIbHO Gosibllioe pacmpocTpaHenue (1o 1929 r. uaro-
TOBJIEHO  0K0J10 2 000 wmtyK)., OCHOBHOE NPEUMYIIECTBO MX — IIPOCTOTA  CXEMBI.
IroT THN  MOJIOTKA  MpPEACTaB/SETCsl J0BOJIBHO XOPOIIo pa3paloTaHHbIM € djie-
KTPOMALIMHOCTPOUTENIbHON  Toukn 3peHust (YA0BJIETBOPUTENbHBIL MAarHUTONPOBOL).

HHuTepecHo OTMETUTD, UTO 3TOT THIT MOJIOTKA HE UMEJ 10 CHX TOp aHaJoruy BO
Bpatarmuxess mamuHax. Mas mo nyrti anasoruu, aBrop Hacrosiueil paboThl npej-
JIOXKHIT KOHCTPYKIMIO BPAILalOUErocst ABUraTesIst 0e3 0OMOTKH Ha poTOpe, JaloHiero
6 000 06 /Mun. :
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Dur. 8a. JIsyxdasuslii Pur. 86. Tpexdaauwii MoNOTOK

MOJIOTOK

MHOroO®A3HHE CHHXPOHHHKE MOJOTKH, IIPHHIHUDN
MHOTrOnNOJMIWCHOCTH

HeKoTopbiMu COBETCKUMH M 3arDaHUYHBIMK “H3006peTaTe samMu 1pe/iarajuch KoH-
CTPYKLMH COJICHOMIAHBIX MOJIOTKOB C JBYMSI KATyIIKaMu 0€3 BCSIKUX MepeK/ovaTe-
Jielt, npuyeM (puc. 8a) ofHa M3 KaTyLIeK NPUKJIIOYAIACh K nepBoil (ase AByx(asHoi
CHCTEMBI, a Jpyrasi—Ko BTopoi. Bcsieactsue Toro, uro ToKu AByX(asHoli cucTeMbr
B3a4UMHO C/BHHYThl BO BpeMeHU Ha 1/, mepuoja, cepaeuHHK TaKoro MoJoTKa Oymer
[1009€PE/IHO BTACUBATLCS TO B OJMH, TO B Apyroi coseHoup. HerpyaHo Bujers, uro
TAKOE e MEHCTBHE MOXKHO MOJIyYHTb, €CIM CAeaTh TPH KaTyUIKJ U TUTATh UX 110

cxeme puc. 80,

OCHOBHOM HE0CTaTOK TaKOI0 MOJIOTKA COCTOMT B CJIMIIKOM GOJBILOL uacToTe
yAapoB. MonioToK jeniaet XoA TyAa u o0paTHO 3a Bpemsi, paBHOE 1/, NepHoja MuTA-
IIero ToKa, T. €. Ipu HopMaJbHOM 50-neprogHom Toke Aaet 6 000 ya/mun. Qs 6o/1b-
LIei yacTi MpUMEHeHuit TaKasi YacToTa CIMIIKOM BeiuKa. Ee MO)KHO Obio Gbi YMEeHb-
LIHTD, CHASHB YaCTOTY IMUTAIOMIEr0 ToKa, HO AJIs1 9TOI'0 HEOGXOAUMO MMeTh: 1) ipeolpa-
30BaTeb YACTOTHI, 2) OTAENBLHYIO NPOBOAKY A/ MOJNOTKOB, M3-3a 9TUX HEL0CTATKOR
TAKOW METOA NPaKTHYeCKOTO 3HAYEHUS] HE UMeerT. N

ABTOp HacTosulel paGoThl mokasaj, 4To UMCIIO VAapoB BCSIKOTO COJIEHOMAHOIO
MOJIOTKA, B TOM YHCJIE M OTOT0, MOYKHO YMEHBLIIUTH, TIPUMEHUB MHOTOMOJIIOCHYIO MAT-
HUTHY10 CHCTEMY BMECTO HOPMaJIbHOW [ABYXIOJIOCHOW, KAaK 9TO CXEMATHYECKH I10KA-
3aHO Ha puC. 9 (MarHUTONPOBOJ 3iech He yKasamn). Kak BUAHO M3 3TOro pUCYHKa,

B TaKo# CHCTeMe 4MC0 YAAPOB ¢ pAeuHuKa Oyjer B P/pa3 Menblie; P— uhcio nap
5 } 2 0/0/ MOJIIOCOB. ITOT Crocod INPpUMEHNIM KQ BCEM MOJOTKam
JT KaK MHoroasHbM, TaK u 0AHO(pA3HbIM.

MONOTKY C HECHHXPOHHBIMHU
NEPEKJIIOYATEJISAMH

; . Bce onucannple MOJOTKM NpUHAJIeKAT K Ipynie
2 sl CHHXPOHHBIX MAaWMH, TAK Kak y MOJIOTKOB C CHHXDPOH-
HBIM TIE€PEKJIIoYaTesIeM HeT OCHOBHOIO MPU3HAKA KOJJIeK-

£ TOPHBIX MallHH — MeXaHMYecKoif CBs3M Oolika ¢ mepe-
i : KoyatesieM  (Kosurekropom). OHAKO  MOYKHO JIEFKo
' CKOHCTPYHMPOBATL  MOJIOTOK, padOoTalomui aHaI0rH4HO
Tain : KOJIJIEKTOPHOM _MAlIMHE II0CTOSIHHOTO WMJIM  TIePEMEH-

HOro Toka. B 3TMX MoJsloTKax nepexsiiovaTesib (M
4 3 BBIKJII0UATEIb) MPHUBOAUTCS B JiBIDKeHHE oT (oiika

TaK )Ke, KaK O9TO MPOUCXOMUT B  IJIEKTPUYECKOM
3BOHKe. Ho HM ojiHA M3 TaKMX KOHCTpYKUuit He UMesia
ycnexa BBuAy 00ropanusi KOHTAKTOB INpepLIBATEIS.

Puc. 9. MuoronoocHulif
MOJIOTOK

v
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Puc . 10. Monorox Schiemann

Ha puc. 10 npexcraBnes MOJIOTOK TAKOr'o THMNA, NpeAHA3HAYEHHBIA 111 NOCTOSAHHOTO
Toxa (Schiemann). O uMeeT [iBe KaTyHIKH, MOOYEPENHO BHIKJIIOUAEMBIE IS MPSIMOTO
# ofpatHoro xopa Goiiia. LIS yMEHbINEHUS HCKPEHUS BHIKIIOUEHHE KaTYIIeK Npo-
UCXOMUT TMOCTENEHHO, MPUUeM CeKUUM OJJHON KATYIIKK BBIKJIIOYAIOTCA BCTPEUHO  CeK-
uuaMm apyroi Karyumku. Ilepexmouarens K 3eCh uMeeT BHA HACTOAMIEr0 KOJJIEKTO-
pa ¢ NpSIMOJTMHEHHBIM JBUYKEHHEM IIETKH. ;

OcHoBHAS1 TNPUYMHA HEyCrexXa 9TOH KOHCTPYKIMU 3aKJI0¥anach B CIOMKHOCTH
mepermouarens. IToBuauMoMy, Taroke He YRanoCh MOJYYHTb W COBEpIIeHHO 6e3bl-
CKPOBOH KOMMYTALHHU.

KpoMme Toro, BBUAY MOBCEMECTHOM 31eKTpU(UKALMM HA NEPEMEHHOM TOKe, Io-
Tpe6HOCTh B MOJIOTKE TIOCTOSIHHOTO TOKa ObLTa, MOBUAMMOMY, HEe 0COGeHHO BeNMKa.
MHorue coBercKue n3o0peTaTeny UUTH 110 TOMy e nmyTu. OIHO U3 COBETCKUX TMpef-
TIOYKEHU, OCHOBAHHOE HA TMPUHIMIIE JTEKTPUUYECKOro SBOHKA, NpUBeAeHo Ha puc. 1.

OTMeTHM TaK)Ke OpuruHanbHoe npepnoxenue T. Crapukosa (puc. 12). Ero Mono-
TOK OCHOBAH HAa W3BECTHOM SIBJIEHHM OTTAJIKUBAHUA BTOPUYHOH OOMOTKM TpaHC-
<opmaropa oT nepBuuHOi (siBneHue TomcoHa). MosloTOK COCTOUT U3 KaTyiek 7 u 2,
TIPUKJTIOYaEMBIX [TOOUEpPeHO K CeTH Mpu mnoMmoliu nepexmiodarens 6. Karymku ykpe-
TJIEHBl HEMOABW)KHO HAa KepHe 4 u3 paccroeHHoro jkenesa. [lo kepHy Moyxer
CKOB3UTh Goek 3, HaGpaHHBIR W3 MeIHBIX KpY)KKoB. Takum o6pasom Goex
110 CYHIECTBY MpEACTAB/SIET BTOPUUHYIO 0OMOTKY TpaHchopmaropa, SaMKHY-
TYI0 HaKOpOTKO. Tlpu BKIIOUEHHH KATYIKK 1 60EK OTTAIKUBAETCS OT Hee U CKOMb3UT
no KepHy Brpaso. JloWasa 10 KpaiHero mosoyKeHust, OH 3afieBaeT nepexiouarens o,
BCJIECTBME UEro BBIKIIOYAETCS KaTymKa 7, BKIIIOYAETCS1 2 U HAUWHAETCS XOA BJIEBO,

Ira KOHCTPYKUUA HE UMena ycnexa mo AByM nmpuunHam: 1) us-3a obropanus re-
peroTIouaTess ¥ 2) ©3-3a CIUIIKOM GOJIBIIOro TOKa ConeHouoB. [les1o B ToM, UTO 31€Ch

! JIBIDKEHNE TIPOMCXO/IUT 33 CUET NOTOKA P a C € € 51 H ¥ 51 KaTy-

' 111eK, 3aMBIKAIOIErocs yepe3 Bo3ayX, T. €. Mo NyTH € 6onb-
i 1IMM MATHATHBIM conipoTuBneHueM. [ToatoMy ans cospanust mo-
s ; TOKA HY)KHOM BenMUMHBL Tpelyercs CruuikoM 6onbioi TOK.

3\? Dﬂ--"‘ Mo)KHO TIOKA3aTh, UTO 3Ta KOHCTPYKUUsI BO Bpaldaro-

e IUXCST MaUIMHAX aHAJIOTHYHA KOJUIEKTOPHBIM PeryIbCHOHHBIM
j o JABHUTATENSIM MEPEMEHHOT0 TOKa. :

] Bce ke TeopeTHuecKH MOJIOTKH € HECUHXPOHHBIMM Tepe-

| KJIOYaTeNIsIMA MMEIOT TO TPEUMYIIECTBO, YTO UKC/A0 YAApOB

| UX He 3aBMCHUT OT 4acCTOThHl nuTaiouiero Toka. Ilposenst anano-

,  THIO C BPAAIOMUMUCS MAIIMHAMK, BHMM, UYTO 9TH MOJIOTKH

I 21K U 10 CBOUM JIOCTOMHCTBAM M HEJOCTATKAM BIIOJIHE CXOIHBI

J‘ ~ € KOJUIeKTOpPHbIMH MaimHamu. HKak M3BECTHO, OCHOBHOE

Pucs 11. Monotox co-
JNCHORAHBIA ¢ npephi- : s
Barenem : Puc. 12. Monorok Crapukora
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NPEeUMYILLECTBO  KOJIJIEKTOPHBIX * MAIIKH — BO3MO)KHOCTH IIJIABHO M3MEHSATH UHCJIO
000pOTOB BHE 3aBMCUMOCTH OT 4YaCTOThI TOKAa, a IJIaBHBIi HEAOCTATOK — 3aTPy-
JIHEHHsl, CBA3aHHble C KOMMYyTalMe.

DNEKTPUOUKANUSA KY3HEYHOFO MOJOTA
U ACHHXPOHHHBE MOJOTKH

. Mpexgie uem npuctynuts K Gojiee MOAPOGHOMY ONHCAHMIO ITOrO TUIIA, MBI CUll-
TaeM HeoOX0AUMBIM Jiisi GoJIbIero YsICHeHUS IIyTeH pasBUTHSI 3JIEKTPUUECKOID MO=-
JIOTKA OTMETUTb 3/1eChb HEKOTOpble OCHOBHBIE OTallbl HA NyTH o0uledi MexaHU3aLMK
KY3HEYHOI'0 MOJIOTa. '

Ecnu He cuuTaTh MEXaHMUYECKUX CTYII I M3MeJIbueHUsl 3epHa, TO MeXaHusalust
NpeXX/ie BCero KOoCHysach Ky3HEUHoro MoJiora. VIMenno B 5T0M 00s1acTH CYIIECTBO-
Bajia HauOosbllasi HeoOXO0AUMOCTb MeXaHH3MPOBATb MOJIOT, YTOOBI IOJIYUHTb BO3-
MOKHOCTH 00pabaThiBaTh KpYyNHBIE JeTajid, pasMep KOTOPHIX Bce 0oJiee yBeJHUM-
BaJICA 10 Mepe pocTa MOLHOCTINATPEraToB 1 npeanpusAruit. B Toii »xe obsactu OblI0
mpolile BCero MpOMSBECTH pasjiesiéHue Tpyaa (Ky3Hel M MosioToboel); TakiuM 00pa3om,
ajech KoaduufienT BpemeHu 3arpysKu OpyAusi ObUI BHICOK M 0COGEHHO CHJILHO CKa-
3bIBAJIaCh BHIrojla MexaHu3auuu. IlepBbie MOJIOTBI TaKOro pojia NPUBOAUJINCH B JiBU-
YKEHUEe CUJIoN BOJbI ¥ ObIJIM U3BECTHHI €€ B APEBHOCTH. :

Illuporasi MexaHU3alUusl Ky3HEYHOr0 MOJIOTa Hayajach € 3MOXH NMPOMBILIIEHHOT O
Kanutana 1842 r, (xapaxrepHo, uro u3oGpereH oH Obu1 eme B 1784 r.\ [UK. Yarrom).

Mexanu3auusi npou3BOJACTBA U IOSABJIEHHE MAapoBbIX MallMH TpeGoBaiu 0T Ky3-
HEeUHBIX 11eX0B 00paboTiu jeraseii Bce GosblnX pa3MmepoB. Bmecre ¢ Tem 3T e pak-
TOpbI CO3/laBaJIi He T0JIbKO Heo0X0AUMOCTb, HO U BOSMOXKHOCTb MepeiTu K MapoBoMy
MOJIOTY. ] '

Bropoit ABwKyei® cusioit B pa3BUTHHM NApOBbIX MOJIOTOB Obl POCT BOEHHOi
TEXHUKH. .

KaK KoHLeHTpalyds IPOMBILITIEHHOCTH, TaK W Pa3BUTHE BOEHHOI'0 JeJia JLOCTHIIIM
HauGoJIbIIero paclBeTa B 9M0XYy UMIepHanu3Ma. B a1y je anoxy u napoBoit KysHeu-
HBI{ MOJIOT JOCTHUI' BBICLIEH CTYNEHU PAasBUTHSA B OTHOLIEHHH PacCrlpoCTpaHeHHOCTH
B MPOM3BOACTBE W B OTHOIIEHUW MOUIHOCTH OTAENbHBIX eAuHUl. Moyker roxasarbes
CTPAHHBIM, YTO B TO BpeMs KaK BO BCeil MPOMBIIUIEHHOCTH 3M0Xa MMIIepUaIu3Ma Xa-
paKTepusyercs pasBUTHEM OJeKTpu(uKauuu, B ITOM 001aCTH HaMeualoTcss  elle
TOJIBKO TEPBBIE 1IATH K MPUMEHEHNIO 3JIEKTPUUECKOl BHepruy, HeCMoTpsi Ha KpaiHe
HU3Kuii, BBIpaXKalomuiics B Jonax npouenta K1/ napoBbIX MOJIOTOB. :

OcHoBHAsl TIPUUMHA DTOTO OTCTABAHMA 3alKJIIOYAETCsi, MOBMJAMMOMY, B TOM, MTO
1pA KOJI0CCAJILHON MOILIHOCTH OTAEJIbLHBIX eIMHHMI[ B 9T0I 0071aCTH He TaK CHJIbHO
CKA3BIBAETCS OJHO W3 DJIABHBIX [PEMMYILECTB 9JIeKTPHYECKOro NMPHBOJa — YA0DHAg
ApabumMocThb 3Hepruu. Kpome Toro, CymecTBOBABIINE CHCTEMBI 3JIEKTPUUECKUX MOJIOTOB
paoTany Xy)Ke NApoBbIX B OTHOIIEHWM PEryIMPOBKU CUJIBL yaapa (4ro JUTs Ky3Heu-
HBIX MOJIOTOB MMeeT 00JbLIOE 3HAUEHHE). g

Bce )ke MO)KHO KOHCTATHPOBATh, YTO KY3HEUHBI MOJIOT BIIOJIHE CO3pEJI AJIS dJIeK-
TpuuKaunu. 3jech pasBuTHe H300peTaTeNbCKONH MBICTW MONUIO 110 JIMHWM ACHH-
XPOHHBIX MOJIOTOB. Takoe HanpasjeHue 00BACHAETCS CJIeAYIONUMU NPUUHHAMH.

MbI BH/IMM, UTO CHHXPOHHbIE MOJIOTKM TpeOyIOT TeM MEHbIleid YacTOTBI, YeM TH-
JKeseit MoJToTOK. Yoke mpu Bece 92 ke Tpebopanach uactota oKoso T mep/cex. Tsbice-
JIblif Ky3HeuHbI MOJIOT, OCHOBAHHBIA Ha TeX )Ke NpuHUMNAX, 1oTpe6oBaJi Obl YaCTOThI
0KOJIO 2 mnep/cek. Takyl 4aCToTy OueHb TPYAHO TOJYUNTb U  TpaHcdop-
MHPOBATh. ,

KpoMme Toro, BaKHbIM HEA0CTATKOM PAaCCMOTPEHHBIX TMPUHLKUIOB B NPUMEHEHHH
K KY3HEUHOMY MOJIOTY Oblia HEBO3MOYKHOCTb TOUHO H 3KOHOMHO PEryJIMPOBATH CHIY
y/lapa B TaKuX Npeieax, KaK 9T0 J0CTUraercs B MapoBOM MOJIOTE. o,

B 1920 r. (Trombetta) mnst aneicrpuuKalliy Ky3HEUHOro MoJioTa Oblia Mpej-
JIOXKeHA MallMHa NpsIMoJIMHeHHOro ABIKEHUS, paloTaiomas 1m0 aCHHXPOHHOMY TMpPHH-
1uny. Jl0CTOMHCTBO TAKOr0 MOJIOTKA COCTOMT B BOSMOMCHOCTH TOJIyUYHTD JIOOYI0 HU3-
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Kyl0 4acToTy YAapoB IpH NMUTAHUM OT CETH HOPMAJIbHOM yacToThl, CYLIHOCTH 9TOrO
MOJIOTKA COCTOMT B CJIEAYIOLIEM., f

Ecii MbIC/IeHHO paspesaTh CTaTop U pOTop MHOPO(Aa3HOro acMHXpPOHHOIO JABHIA-
Tesisi Ho 00pasyouleil MUIMHAPA 1 3aTeM pasBepHYTh UX Ha IUIOCKOCTh, TO TOJyYeH-
Hasl MalliHa COXPAaHAET BCE CBOWCTBA aCHHXPOHHOTO JIBUTaTesisi, ¢ Toil JiMlb pas-
HULEH, 4TO U CTATOP K POTOP NPUMYT NPAMOYTOJIbHYIO (JOPMY, ¥ TIOBEPXHOCTH, 0Gpa-
LLEHHbIE K BO3AYLII0MY 3a30py, U3 LMJIMHAPA NPEBPaTATCS B Il0CKocTH. B Bosaym-
HOM 3a30pe TaKoi MAlIMHBI BMECTO BpAIUAlOLIErocsi MACHUTHOTO Moas Gyjer moje,
Oeryuiee B KaKyl0-1n00 CTOpOHY, IOUeMY 9TH MAIUMHBI GOJIBLIEI0 YaCThI0 HA3BIBAIOTCS
Maruutopyramu. 3to Oeryuiee mose Gyjer yBiekaTh 3a coboil noCKuii poTop, TouHo
TaK )K€ KaK B HOpMaJIbHOM aCMHXPOHHOM jBuraresie. Hanpapienue ABWKEHHUS T10J151
3aBHCHT OT uepefoBaHusl (a3, u AJIsi U3MeHeHus1 Xoja poropa (6oiika) A0CTATOUHO
IepeK/IIoUnTbL JBe (Dasel CTaTopa, TaK j>Ke KaK B HOPMAJbHOM aACHHXPOHHOM
JBUTATEJIE.

Taxue MatiHbl OBIIM TIPE/TIOMKEHDI JIIST 3AMEHBI TAPOBBIX MOJIOTOB U SKCIEHTPH-
KOBBIX C aneKTponpusofom (Trombetta, 1920 r.). Hecmorpsi Ha To, uro ycrpoicrso
TIPH STOM IT0JIyUaeTCsl OUEHb IMPOCTHIM, BCE YK€ TaKue MOJIOThI He ToJyunan 60JIbIIoro
pacnpocrpaHeHus. :

OCHOBHOM HELOCTATOK MEPBBIX KOHCTPYKLUH Takoro pofa CoCTOST NPEXNIe BCero
B CJIMUIKOM 00JIbLIMX T10TepAX B Goilie, npuuem obumwit KT/ B 1epBoii MOAEIM CO-
craBun Beero 7,2%,. CoOTBETCTBEHHO 3aTPYAHUIIOCH OXJai/eHue, MalliHA 10J1yyd-
Jachb TsHKeNod M joporoit. Tpuumha Takux GOJbIMX HOTEPL 3aKITIOYAETCSI B TOM,
uTo 3jleCh B OT/IMYME OT HOPMAJILHOIO ACHHXPOHHOIO JABUTATENsl CKOPOCT Goiia
(poropa) He 0CTaeTcs1 NOCTOSIHHOM, a MEHSETCS1 0T HyJIA (Mocjie yiapa) MouTH 0 CHH-
XPOHHOH (mocj1e 00paTHOT0 M NPAMOTro XoAa). Ecim BCHOMHUTD, UTO MoTepy B porope
HOPMaJIbHOT'0 ACHHXPOHHOTO JBUIaTeNIsl B MPOLEHTAX OT MOIUHOCTH PABHBI CKOJIb)KE-
HUIO B NPOLEHTAX, TO CTAHOBUTCSI MOHATHLIM, 4TO 3a Bpemsi pas0era Goiika 9Tu Mo-
TEPH MEHAIOTCS1 OT TOJIHOM MOUIHOCTH MOJIOTA (Hauano pasGera) moutu o Hyast (io-
Hell pasbera). B cpennem norepu 3a Bce BpeMst pasfera CoCTABJISIOT OKOJIO MOJIOBHHEI
MOILHOCTH MOJIOTKA, U MO3TOMY Teoperuueckuil cpefnuit KII1/] mojyuaercsi MeHbhie
TI0JIOBHHBI.

Jnsi ymeHbllieHHst CKOJNBXEHHS 3a Bce BpeMsl Xopa 00iKa, 0UYeBHAHO, HeoH-
XO0AMM ) UTOOBI CHHXPOHHAS CKOpPOCTh Oeryiuero mossi Obiia KAk MOMHO GIWKe K
cKopocru 0oiKa, T. €. uTolbl 3Ta CHHXPOHHASI CKOPOCTh HE OCTABAJACH TOCTOSIH-
HOM, a. MEHAJIaChb 3a BPEMsl Xo[a, MOCTENEHHO YBEJIMUMBASICHL 110 Mepe pas-
Gera Goiika. ;

CHHXPOHHAS CKOPOCTh Geryiuiero mosi (Tak >ke KaKk BPallalollerocsi mosst), Kak
U3BECTHO, BBIPAKAETCs1 (opMyioit :

Vo= o[,

Fle  T-—MOoJI0CHOE  JleJleHHe B MeTpaxX; [-—uacrora IMTaloliero ToKa. B
ep /cex. 2 .

Orciofia BU/IHO, UTO M3MEHSITb CHHXPOHHYIO CKOPOCTH B 3aBUCHMOCTH OT T10JI0%e-

Hust OOHKAa MOXKHO JABYMsi NYTsIMU: M3MEHSISl T, WM u3MeHss f. TlepBuit cnocod —

“M3MeHEHHE T — MOYKHO, B CBOIO OU€peb, OCYLECTBUTL ABYMS myTsivu. IlepBbili co-
CTOMT B TOM, 4YTO MNPOCTO TOJKCHOE JIEJICHNE CTATOpa © JeJaercst MHUHHMAaIbHBIM
B HIDKHEH yacTy CTaTopa, T, €. Tam, Ijie 00K ABIDKETCS B Hauasie padera, a(B BepX-
HUX ( YaCTSIX TI0JIIOCHOE JIeJieHHe YBEJMUHBAETCSI,

Bropoit nyTh cocTout B TOM, uTO BHIIOJIHSIOT 0OMOTKY C [EPEK/I0UeHHeM uncsa
T0JII0COB: B Hauase Xofa GoiiKa rnepexsioyaloT 0OMOTKY Ha GOJIBIIOE YMCJIO TOJIKCOB
(T. €. C MEHBUIMM ), A 3aTeM — Ha MeHbllee. TaKUM MYTeM MOYKHO USMEHSITh CKOPOCTh
CKauK000pasHo, NpPHYEM HauloJbluke NPAKTHYECKH BO3MOYKHbIE Mpejlesibl H3MeHe-
HUSA CKopocTy mnosiyvyalorest 1:2: 4. .

~ Bropoii cnocob n3MeHeHHs1 CKopOCTH IMOJIs — UBMeHeHHe yacToThl | (M OAHOBpe-
MEHHO HalnpsHKeHus). '
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Puc. 13. Monorok Sinonbekoro

Marnurodyra npu 9TOM Crocole MoJyyaeTcsi KOHCTPYKTUBHO TNpPOLLE BCEro;
rJiaBHbIA HEJOCTATOK METO/A COCTOMT JIMIIb B TOM, uTo TpeOyeTcs KaKoi-To mpeoGpa-
3oBaTenb 4yactoThl. Tawoit monor ($lmonnckoro, 1924 r.) masan KIII oxono 659/,
(Bcelt yCTaHOBKM, BKJIIOYasi Tpeo6pa3oBaTesib). :

OO0muit BuA ycraHoBKH u3o06paxked Ha puc. 13 (6,5 — mosnot; 1— 4 npeoGpaso-
Bareib 4acToTe). PerynupoBKa CHBl yiapa Ipu 3TOM Crocole I0/yuanach o4eHb

TOUHOM. ;
HecMoTpsi Ha Xopollue TMoKa3aTeNd, KOHCTPYKUMSI 0COGEHHOIO pacipocTpaHe-

Hus He nosyuuna. I'aBHbI# HeloCTaTOK — HeobX0/AMMOCTb B 0c06oM TIpeobpasoBaresie
4aCTOTBI M HaNpsSDKEHHSA, KOTOPBI B 9T0H CXeMe N0y YHIICS CTI0YKHBIM, JOPOTHM H Tpe-
oywomum yxopa. Korga Oyner paspeuieHa npobiema npeoOpasoBaTesisi (BO3MOXKHO
B BU/le PTYTHOTO BBLIIPAMUTENS C YIPABIAEMON CETKOMH), 3TH MOJIOTKH CYMEIOT 1o-
JYYUTh PACpPOCTPAHEHHE AJIA TSHKEIBX KY3HEYHBIX YCTAHOBOK.

3aMeTUM, 4TO B 3TOM KJIACCe MAarHUTOQyrajbHBIX MOJIOTOB BO3MOMCHO TAKOe >Ke
00JbIIOE YMC/IO BCSAKOr0 poAd BApUAHTOB, KAaK ¥ B HOPMAJIbHBIX ACHHXPOHHBIy

ManyHax.
/

PasBuTne 2/eKTPOMEXaHHYECKHX MOJOTKOB

Ka}( MBI y>Ke yKasajau, napamxenbﬂo C PpasBUTHEM COJIEHOM/IHBIX MOJIOTKOB,
NpUBEAIIMM K CO3JAHUIO LIEJIOro KJacca SNeKTPUYECKUX MallUH TPSIMOJIMHEHHOro
JIBWYKEHUS, 110 PasBUTHE MOJIOTKOB, OCHOBAHHBIX Ha APYTOM NPUHIMIE, UMEHHO HA
NPUHLKIE TIPUMEHEHHs] HOPMAIbHOr0 3NIEKTPOJABUIATENs, BpallaTelbHOE ABIYKEHHE
KOTOPOro mpeobpasyercst B ABM)KEHHE YAAPHOrO 3BeHA TIPH TMOMOIIM TOW MM MHOI
MeXaHUUEeCKo! rmepenaun. 4 ' ‘

[Mpexae ueM MepexouTsb K 6oee MoApoOHOMY ONHCAHUIO STOTO KJiacca, 3aMeTHM
_TONBKO, YTO ITOT.MPHHIMI HE COOTBETCTBYET OCHOBHOM TEHJEHUHH COBPEMEHHOrO
MAMIMHOCTPOCHUS — CPAIIMBAHUIO MAIMHBI-ABUTraTeNIA C MaWMHOU-0pyem. MexaHu-
yecKast repefaua yCJI0KHACT KOHCTPYKUHIO, YTsDKeNsieT ee, noHwkaer KIIO u yse-
JIAUMBaeT HarpeB. Bce )Ke 3TOT MyTb [0 CaMOro MOCJEAHEr0 BPEMEHH KOHKYpPHUPYeT
¢ MepBHIM U Jan 6oJbiI0e UNC/I0 KOHCTPYKLMiA. : : :

MexaHnuecKast nepefava, NpuUMeHsieMasi B MOTOPHBIX MOJIOTKAaX, 4pe3BblyaiiHo
pasHooGpa3Ha. - Yallle BCero NMpUMEHsIETCS KPUBOIIMIIHBIA MeXaHU3M WM BHUHTOBas
JIMHUS B TEX WK UHBIX MoupuKauusx. CymecTBYeT TaloKke HECKOJIbKO KOHCTPYKUHiA,
B KOTOpBIX 3T0 npeobpasoBaHue [ABWKEHWSI JAOCTHUrAeTcsl Ype3BhIYAMHO OpPHTHHAJIb-
‘MBIMH METOlaMM, PEAKO TPUMEHSIEMBIMH B JPyTHX MeXaHu3MaxX.

N
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Puc. 14. 3nexrpomexaunveckuii monorox Cumenca E-930

KPpuBOWHMNHAS MEPENAYA

MoJtoTKy 3TO# rpynnbl ObUIA OJHUMH U3 MepBbIX. OHU MOSIBMJINCH AA)Ke paHblie
COJIEHOM/IHBIX U MpPeJHA3HAYAIUCh TAlOKe i Oypenus ummypoB. B OCHOBHOM OHH
_COCTOSUIM M3 3JIEKTPOMOTOpA, BpallleHHe KOTOPOro Mpy TOMOIUM KPUBOIIMIA Ipe-
00pa3oBLIBAJIOCE B BO3BPATHO-NOCTYNaTeNbHOE [BIWKeHHe Ooiia. CoBpeMeHHHKH
OT3LIBAIUCh O HUX HEoA00pUTENnbHO. ['JTaBHBIMM HEJIOCTATKAMU IIEPBHIX MOJIOTKOB
9TOro TUMAa (KpoMe 00MKUX HEJOCTATKOB Ipymmel) Obiau: 1) CHIbHBIE YAAPHl HA KPUBO-
mune, pacCTpauBaBllie BeCh MEXaHU3M; 2) Masasi CKOPOCTh B MOMEHT yjiapa; 3) Majast
TIPOM3BOAUTENLHOCTb BeyeAcTBUEe Hu3Koro KIIJ; 4) Cno)KHOCTh, MOPOrOBHU3HA H
QosblIMe Pacxofibl M0 PEMOHTY.

PasBuTye 3TUX MOJIOTKOB, NPUMEHSIBIIUXCS MPEUMYIIECTBEHHO B TOPHOM [eje,
B JlanbHEHIIEM 10 10 MYTH YCTPaHEHUST 9TUX HE0CTaTKOB U 3aBEePUIMIOCH MOCTpoe-~
Huem Mojorka Cumenca E-900 (oxono 1920 r.). Monorox E-900 npeaHasHayaercst
ans orboiiku yrisi. OH cxemaTuuecku u3o0paxkeH Ha puc. 14. Ha aroMm pucynke 7
uzolpa)kaer JjeKTpoABurareib (Tpex(pasHblil, aCHHXPOHHBIA, C KOPOTKO3aMKHYTHIM
- poropom, Mowmuoctel0 0,35 kW, 2 800 00/MuH); 2-— KoHHUYECKAas UOHWKAOWAs
3yQuarast nepefaua (mepefaToyHoe uuciio 2 : 1); 3—Ban KpuUBOIIMMNA; 4 — WATYH;
5 — caJla3Ky miaryHa; 7 — 6oex. Kak Buum, 00eK CKperuieH ¢ caxaskaMu He JKECTKO,
a mpu nomomty npyxuut 6. Ocol0eHHOCTb WH(epuITeHHOBCKOr0 MPUHIIHITA, MOJI0)KEeH-
HOro B OCHOBY MEXaHUYECKOW repefaud AAHHOrO MOJIOTKA, COCTOUT B TOM, uTO COO0-
CTBEHHAsA uacToTa Ko/i@banuit Oolika Ha mpy)KUHAX COBMAJAeT ¢ 4YaCTOTOM Xofa Iwa-
TyHa, T. €. 3[1eChb UMeeT MecTo pedoHaHc. [Ipumenennem mmpepiTeiHOBCKOro MpUH-
iuna npeofpa3oBaHust BPAaTEIbHOrO ABIDKEHHUST B pe3pHaHCHLIE Kosiebanusi Goiia
JIOCTUTAeTCsl paBHOMEpPHAsl HArpysKa, YMEHbIIAIOTCs OTAaua ¥ COTPSICEHMST MOTOpa,
yBeMUMBACTCS aMIUIMTyAa KoseGanuil Goiika u nosslaercs odmui K/1/J nepepaui.
Taxoit npunuun npeoGpasoBaHus ABIKEHUS CUATACTCs BOOOLIe OAHUM u3 HaulOonee
COBepIIEHHbIX.

Bce mogmmmHnKy — mapuicossie. Yucno yaapo mosorika 1400 B MuHyTY.

Vaem HauOosee Ba)KHbIE KOHCTPYKTUBHbBIE OT/IMUMS ITOr0 TUMA U BOSMOXKHBIE
IyTH PasBUTHA.

3yGuaTasi MOHIDKAKOUIAS Mepeaaya COCTaB/sIeT 00s3aTe/NbHYI0 YacTh TAKUX Me-
XaHU3MOB, TaK KAK T03BOJISIET NMPHMEHATh OLICTPOXOJHBIE JIEKUe MOTOpHI, UTO 3Ha-
YUTENbHO CHIDKAET 00U[(Uil BeC (OPHEHTHPOBOUHO MOXKHO CUMTATh, UTO BEC MOTOpA
cocrasiser okoso 40°/, Beca MOJOTKA ¥ YTO OH YMEHbIIAETCs NMPUMEpHO 00paTHo
NponopuuoHanbHo yucay oOoporos). OAHAaKo 3y0uaTKM SHAUMTENILHO YCIOXKHAIT
U YA0POXKAIOT MOJIOTOK.

TaKy!0 e 00s3aTebHyI0 4acTb COCTABISACT NPY)KUHA, UIH HHOE YIIPYroe 3BEHO,
cBa3niBalomiee 00€K ¢ MeXaHU3MOM Iepefaud, TaK KaK HHAuYe YAAapbl U COTpsiCeHHE
Ooitka ObicTpo npuBeau Ghl B HeroJgHOCTh BCE YaCTH Mepefaud, MpeacTaBisiomue A0-
BOJIbHO TouHbIe feranu. Hegocrarox aroro 38eHa — OBICTPLIN H3HOC NPY)KUH (IPUMEPHO
uepe3 180 wac.), Befyulil K GOJBIIMM HEMPOU3BOAUTENLHBIM PACXOAAM U K NEPesosim
B 9Kcrutoataudy. Bosbmas yacTh KOHCTPYKTHUBHBIX OT/IMUMA MOJIOTKOB 3TOr0 THIIA
OTHOCHTCS] MMEHHO K YCTPOWCTBY NpPy)XuHbl. B HEKOTOPHIX MPENIOMCHUAX TPYIKUHE
3aMeHeHa BO3NAYIIHBIM Oy(epoM, a B JApPYrux — 3/€KTPOMATHUTOM.

12 Hcropus Texuuiu 6168
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BHHTOBAST NEPEMAAUA

OG6wypHasi rpynna MOTOPHBIX MOJIOTKOB OCHOBaHA Ha TpH-
MEHEHMH BHMHTOBOW JIMHMM. IJTOT TUN TMepefaud 0CoGeHHO uacTo
BCTPEUAETCs] B COBETCKUX NPEJIOYKEHUSIX.

INpeumy1iecTBo TaKoii nepefiaun B TOM, 4TO OHA JaeT BO3MOYK-
HOCTb MCII0JIb30BaTh BUHTOBYI0 JIMHUIO, BO-NEPBbIX, /IS U3MEHEHHS
HampaBJIeHUs1 [ABW)KEHHS (BMECTO BpAIATEbHOrO BO3BPATHO-IIO-
CTynaresabHOe) M, BO-BTOPLIX, OJHOBPEMEHHO IO3BOJISIET CHUSUTD
YHCII0 yAapoB GoiiKa mo CpaBHEHHIO C UHC/IOM 06OpPOTOB MOTOpA.
Te KOHCTPYKUMM, B KOTOPBIX HE HCIOJIb30BAHO 3TO BTOpOE mpe-
MMYIIECTBO BHHTOBOI mépefaun, CJeAyeT CUuTaTh HENOCTATOUHO
UCTO0Nb30BaHHBIMA. OCHOBHOE YyCJIOBHME, YCIO)KHSIOUEE KOHCTPYK-
1ui0, — HeoOXOAUMOCTb OCYIIECTBIAThL X0/ Golika B3aj W Bhepep.

s aToro mpeanarajauch CieAyiOUMe PemeHus:

1. BonnooGpasHasi pesnoa.

2. Pesnba ¢ KpyThIM nafieHueM st paGouero xofa. 2
Puc. 15. Moo~ 3. Pasbemnas raiiika, Kotopasi Ipu BepxXHEM T0JI0yKeHnH Goiika
Toxk ['MH30ypra  pacmajjaercst Ha JBe MOJIOBHHbI, :

4. JiByxpesb00Bbiii BUHT (C IPaBoii 1 71eBoit pesb6oit). Pean0bl Mo-
TYT HaXOMUTBLCS B Pa3/IMYHBIX MECTAX 110 BHICOTE BaJsia, MM 1ePEKPHIBATE OHA APYTYIO,

BropbiM ocnoxustiomum  arropom sissisiercsi Husiuit K11 NpPoCTOi BHHTOBOIA
nepefaud. [loaromy anemenrapmsle yCTpoiicTBa € BMHTOBOH pe3b0oif, BHICTYmamu,
raiikaMp ¥ 1p. NpPaKTHuecku HenpuroiHb, YCoBepIIeHCTBOBAaHME ITUX MOJIOTKOB
AOCTUTHYTO B IOCJIE/HEE BPEMsT 3aMeHOM TPEHUsT CKOJIbYKeHHsl Ha BUHTOBOH NOBE px-
HOCTH'TPEHHEM KauaHusl. [Tocnennee gocturaercsi GosbIIel0 YacTbI0 NPH MOMOLIH po-
JMKOB WM WapHUKOB. OJHOH M3 TaKuX KOHCTPYKUMI C POSMKAMHU SIBJSIETCS H3pe-
CTHBIA M0JI0TOK 3aaBu-CBEUKH M aHANOTHUHBIA €My MOJIOTOK unsbyrra (puc. 15).
Ha puc. 15 7— Ban moropa, 2— Goex. ITocnennnii Mojxer NepefBUraThC KBEPXY
¥ KHU3Y H YAEP)KHBAETCA OT BpaUleHHs WNUHAENEM 3, CKOIb3SIIUM B KaHapke. Ha
BaJly MOTOPA yKDEIJIEH CTAKaH 4, y KOTOPOro BepXHsisl I0OBEPXHOCTh CPE3aHa 110 BHH-
TOBOH JIMHHU. }E)Bep)meﬁ uacTi 00¥Ka NPUKPENUIEHbl PONIUKK 5, KATSNMECS 10 BHU-
TOBOH MOBEPXHOCTH CTaKaHa 4. [Ipu Bpaienun Bana MoTopa@lpalaeTcst 1 BUHTOBAS
TI0BEPXHOCTB, BCJIEJCTBUE YEro POJIMKH, KaTSLIMECS MO Held, MOAHUMAIOTCS KBepxy,
u 0oeK oxumaer npyxmny 6. Holins xo BEPXHEr0 MOJIOYKEHUST, POJIMKY CPHLIBAIOTCS,
1 60K CHJIOI0 YNPYTOCTH NpPY>KUHBI TIPOU3BOJUT yaap.

B koncrpyxunn 3anasn-Ceeuku ynap npoucXomuT OMH pa3 3a obopor Bana,
4 B aHAJIOTMUHON KOHCTpyKuuu ['MH30ypra —Ba pasa 3a 060pOT.

Konerpyxuus ¢ mapuxosoii 1oposioii NPUHLUINAJIBHO He NPEACTABISET KaKux-
W60 oTyMuni. B HUX LISt YMEHBIIEHHS TPEHUS 110 BCell AMHe BUHTOBOMN JIMHUY BJie-
NAHEL B rHe3/a wapuku. [1pu 3ToM ynpomaercs: BhINoHeH e Oolika, KoTopblii B 9TOM
CJIy4ae He COMIEPIKUT POJIMKOB HU APYTUX BPAINAIOIUXCS TOUHBIX W HEXKHBIX JeTasel.
O/IHaKo, ¢ IPyro# CTOPOHBI, YMEHbIIeHHE TPEHUs1 NpU 9TOH KOHCTPYKUUM BECHMa
npobemMaTinymo,

Io.noBony xaparepubix oTnuumit BuHTOROM nepefiayn ¥ BOSMOXKHBIX YCOBEp-
MIEHCTBOBAHKH €e HEOOXOAMMO CHenaTh Crenylolue 3aMeyaHust.

1. Yiap npousBoautcsi 3a CueT Ympyroctu Oydepa (Mpy>MHHOTO, BO3AYNUIHOIO:
uT. 1.). IT aromy u sjech Gydep ABNsETCS 06513aTeNbHON COCTABHON UACTLIO.

2. Kak 1moxasaj onbIT, BUHTOBAS IMHKS W BCIOMOTATe/bHELe ycrpoiictBa (peiiku,
BEICTYIIBL, WMOHKK W T.I.) Npu YAapHOM PeXUMe paboThI OBICTPO M3HAIIMBAKTCS
H [PV XOJSIT B HEroAHOCTD.

3. PoJMKM W WapuKy moBHEImAIOT KI1J], Ho sIBASOTCS camoil He)KHON HeTasblo,
B 0COOEHHOCTY €CJIM OHU YKpeJieHsl JKECTKO Ha Golike. .

4. KI1[Z nepepaun HeBricox, Jlake mpu [IPYMEHEHNH POJMKOB OH (10 OIBITHBIM:

JAHHEM) coctasnisteT 0T 0,38 B CTATMYECKOM COCTOSTHUM 10 0,28 B AHHAMHYECKOM
COCTOSTHHY,
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5. Ilpu ofnHaKoBOM umcCIe YAAPOB M 0JMHAKOBOM
MOIIHOCTH MOTOP JUISl MOJIOTKA KOHCTPYKLMH 3ajaBu-
CBeuku fo/mieH ObITh BIBOE TUXOXOAHEE, YEM B KOH-
crpykiun Cumenca, M npuOIU3UTENLHO BABOE TsiKe-
Jieit, a B KoHcTpykuun I'mu3bypra— BueTBepo TuXo-
XoxHell u BuerBepo TshKenee. (Kak wusBecTHO, yoKe
H MosioTok CuMeHca TsDKeneil, yeM TpeGyeTcsi 1o
HOpMaJIbHBIM TE€XHUUECKUM ycsioBusiM.) [ToBEICUTH Gbl-
CTPOXOAHOCTb MOXKHO NpUMEHeHHeM 3y0uaTku, of-
HaKo, 9TO CHJIbHO YCJIOXKHUT M 00€CLEHHT KOHCTpY-
KIMIO.

" JIPYrME THNH OSJEKTPOMEXAHHYECKHX
MOJMOTKOB

B nocnepnee Bpems (nocae 1920 r.) Owino npen-
JI0)KEHO HECKOJIbKO NPHHIMIOB MeXaHWYeCKoW mnepe-
Aauu JUIS1 MOJIOTKOB 3a4acTyl0 BeCbMa OPUIMHAJIbHLIX,
OCHOBHOE CTpeMJIeHHE 3TUX NPeIIOYKEHNH — YIpo-
CTUTh Mepefavyy ¥ ToBeicuTh ee KIT/J. WUs sarpa- Puc. 16. LlenrpoGexnsin
HUYHBIX MOJIOTKOB TaKOro THNA YKaXKeM MOJIOTOK MONOTOK i
¢upmbr Kango (1925 r.), B KOTOPOM JJIsl IOJYYeHUsI
B03BpATHO-MOCTYNATENLHOTO JIBH)KEHHSI 'HCMOJIb30BAaHbl BUOpaLuyM, NPOMCXOASIIUE
npu BpallleHuH HeoTOaaHCHpOBaHHOI0 MaX0BUUKa. ITOT MOJIOTOK TNpOIe CHMEeHCOB~
CKOr0 Ha OXHO 3BeHO Mepefaud (HeT KpuBowmna u waryna). Ilpepnasunavancs on
Ay nerkux pa6or, ofHaKo 0o0JIBINOrO pPacnpocTpaHerusi He MOJYUMJ

OrmeruM TaroKe AUCKOBBIA LEHTPOOKHBIA MosoToK (puc. 16) (oiHO W3 coBeT-
Ckux npeanoxenuit). Ha puc. 16 7 usobpaykaer MoTop, KOTOPhIX Npy NOMOMM II0-
HIDKaloWed pemenHol nepenaun Bpamaer auck 3. ITo oKpy»KHOCTH 3TOr0 AMCKa map-
HUPHO YKpENJIeHbl HeCKOJIbKO MOJIOTOUKOB 4, 5, KOTOpble MOrYT IMOBOpauMBATHCS
BOKpyT cBoeit ocu. Ilpu BpaleHnu A1cKa MOJIOTOUKY MOOUepefHo YAapsioT B paGounii
uncrpyment 0. [lpu yaape MoJoToueK TepsieT CBOI0 CKOPOCTb M OTCKAKMBAET B II0-
JIo)KeHHe, MOKasaHHOe HA PUCYHKE MyHKTHpOM. B 9TOM NOJIOYKEHMM OH NPOXOAUT(
noj, paGoynM WHCTPYMEHTOM M JIMIUb MOCTENEHHO, N0 Mepe NpHoGpeTeHHsi CKOPOCTH,
ycTaHaB/JMBaeTcss onaTtb B paloyee NoJO)KeHHe, TOCJe Yero CHOBA  HAHOCUT
yAap M T. I

IMpeumymecTBo KOHCTPYKUMUU — MOJTHOE OTCYTCTBHE BCAKUX MPYIKHUH; UX DPOJIB.
UTpaeT LeHTpoOeKHash Cuia, BO3BPAIAKIIAS MOJIOTOYKM B pabouee MOJIOYKEHUE.
Hepnocratox KoHCTPYKImU — GONBIION JnameTp AMCKa, HA KOTOPOM YKpeIJieHbl Mo-
JIOTOUKK. BcneacrBue 3TOro— CAUIMKOM Oonbmue rabaputhl B IIMPUHY, YTO BeChbMa
Hey00HO Juisi GONBIIMHCTBA NpPUMEHEHHH MosioTKa. ECTh TaloKe YKasaHusl Ha

CHJIbHBIA M3HOC MOJIOTOUKOB M WX mand. _ . . :
SESFR | X

CPABHEHUE SJNEKTPOMEXAHHUECKOTO
U CONEHOMAHOTO MOJNOTKA

Kax ysxe Oblto yka3aHo, OCHOBHOE TPEMMYINECTBO COJIEHOMJHBIX MOJIOTKOB CO-
CTOMT B OTCYTCTBUM BCSIKOW MeXaHHUeCKoW mMepefaud; OTCIOia CHEAYeT: MpoCToTa
KOHCTPYKIUKM W YX0/Ja, JieleBU3Ha U MPOYHOCTh, :

: OCHOBHBIM TIPEHMYIIECTBOM 3JIeKTPOMeXafHUeCKOro MOJIOTKA CYMTAETCS1 BhICOKMA
~ KITJ wn cos @ ero moropa. HemocraTky: C/lOXHOCTb, NOPOTOBU3HA, TSYKECTh BCIEA=
cTBHe 00JIBLIOr0 MEpPTBOTO Beca MexaHWuecKoil mnepefauu.

nis1 Gosiee feTasbHOTO CPaBHEHHsST STUX ABYX OCHOBHBIX MyTell pasBUTHS 3JIeK-
TPUUECKOr0 MOJIOTKA HaMu ObLJIO MPOM3BEEHO UCNBITaHUE ABYX HauboJiee CoBepureH-
HBIX MpeAcTaBuTeneil 9THX IPYNN: 3JIeKTpoMexaHuueckoro Monotka CuMeEHca n co-
- JieHoupHoro monotka CuntpoH. Mcneitanue fano Hwkecyaeaylomue pesyJbTaThl.
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Teim N ! Cumenc CUHTpOH
\
‘ v E-900 MK-155
| TMorpe6asémas MOULHOCTB (OPH MCOBITAHHH) o« o o o o o o o o » 476 142
] YHCAO yHAPOB B MHHYTY o o o & o o o o o o o s v o ow o o[- 1400 3000
Bec 6es pa6ouero MHCTpymenta u 6e3 kabens B (k2) .+ « . . . 14,4 5230
| OriaBaemas MOLIHOCTb HA MHKE (B BATTAX) .+ o o « s o o o o & 136 46
§ KITZ MOTOPa (B %) < o o v o ¢ o v s oo o v a0 o s s v o 77 32,4
| K/ na pa6ouem HHCTPyMEHTE (B %) « v o o o ¢ & 0 o o o » 28,6 32,4
Nrsan Cuna yHAPa (B Ke/M) o2 oo v s o 's o e evh . vie o 0,568 : 0,092
Bec na 10 BaTT oTaaBaeMolt MOWIHOCTH B (K2) « o + v o o o o o 1,06 1,16
YO8 @ iy T eI e Ve e et e apme e e e e dwhie et 0,88 0,61
q Csepxtemneparypa nociae 25 MuHyT HernpepoiBHOi paborsl (8 °C) . 54 37

Kax BuuM, pe3y/bTaThl MCHLITAHUS OMPOBEPralOT PacnpoCTPaHeHHOE MpeicTa-
BJICHUE 0 TOM, UTO 3JIEKTPOMeXaHMueCKue MOJIOTKH uMeloT Gonee Boicokuit KI1/.

B neitcreurensroctd KIT/] na paGouem MHCTPYMEHTE Y 000MX MOJIOTKOB MOJIY =
YYICS TIPUMEPHO OAMHAKOBEIA. BCe MPEMMYyIIECTBO 9JIEKTPOMEXaHNYECKOr0 MOJIOTKA,
.cocrosiugee B BoicokoM K1/l MoTopa, YHUUTO)KAETCS MEXaHUUYECKOi mepejayeil.

HomnoHuTenbHOe yriayGiaeHHoe HCCefoBaHue, IPOBEIEHHOE aBTOPOM, IOKa-
:34J10, UTO U MOJI0TOK CHHTPOH elle faJeK oT ujieana, Pacuersl u sKCnepuMeHTaJIbHOE
ycceloBanie mneporo obpasna MoJIOTKa 110 KOHCTPYKLMM aBTopa HacTrosimed pa-
{poThl T0Kasa, uro Oosiee pauUuoHANbHAsA KOHCTPYKIUA COJIEHOM/IHOT'O MOJIOTKA,
«OCHOBAHHASA HA JAPYroM npuuuune, ¥em CHHTPOH, MOYKET JaTh MOIIHOCTb Ha EMHULLY
‘geca Mosiotka B 3—4 pasa Ooabmiyio, a KITJ Bceil ycraHoBKu — nopsiaKa 65%,
gmecro 18°/, CuHTpOH.

ﬂym COBETCKOr0o 2JEKTPUYECKOro MOJOTKaA

B CCCP usofperatenbcTBO 3J1EKTPUYECKOr0 MOJIOTKA DPa3BMBAETCS B ITOCIIELHEE
BpeMsl YCHUTEHHBIM TeMroM. I'aBHast o0sacTh NpuMeHeHus1 — 0T00MKa yIiist, 0 HAKO
OBT0 HECKOJbKO MPEANOyKeHUd 3MEKTPUUYECKOro MOJIOTKa AJisi 00paboTKy JKaMHs U
MOHTKHBIX paloT, a TAKe U I CyaopemoHTa (0TOMBKA PIKABYMHEL).

BBujly 0TCYyTCTBUS JIATEPATYPbI, U300peTaTeILCTBO UAELT KYCTAPHO, B OOJBIUKH-
@TBe TIOBTOPSIIOTCSA 1yTH, NpoiiieHHbie 3a rpaHuueid. BecoMa OoJbiuas K0JIst OPUHAL-
JIOKAT padoueMy M300peraTe/ibcTBY. Psi COBETCKUX OPMIMHAIBHBEIX IPETOXKeHuH
PACCMOTPEH B COOTBETCTBYIOUIUX pasjenaX OuepKa.

(. Bceco3Hblil KOHKYPC M0 CO3MaHMAI0 JIEKTPUYECKOro 0TO0MHOr0 MOJIOTKA, Mpo-
ge1eHublit HUTO yro/buiuKoB, BeISIBUIL, UTO B JaHHOM BOTIPOCE Mbl IMEEM ONpe/IesieH-
HBIE JOCTIKEHUS [0 CPABHEHHIO C 3arpaHuieil, M3 MoJIOTKOB 3/1eKTpoMeXaHUYeCKUX
TIpeMUPOBANBl HA KOoHKypce KoHCTpyKuusi Hukomaesa, ocHOBaHHAs Ha «IEHTPoOEK-
HOM» TIPUHIUIE, OMHCAHHOM B JAHHOM OYepKe, ¥ KOHCTPYKiusi ChlueBa, OCHOBaHHAS
Ha C/Ie[yIOleM OPUIMHAIBLHOM MpUHLUIe. MoTOp M0JIOTKA Bpallaer AMCK, M0 KOTO-
pomy cB0GO/IHO KATATCS WIAP U3 3aKaTeHHOU cTanu. ITOT Wap yBIEKAETCS ABIDKEHUEM
JMCKA BC/IGNCTBUE UEro MOJyYaercsi CKOPOCTh U MO JAedHcTBrHEeM LEHTPOOEKHON CuJtbl
OTGpacEBaeTes K OKPY)KHOCTH AUCKA. 3/eCh OH MOMAaZaeT HAa HaNpaBJsIoniyio, 1o
KoTOpoit orGpackiBaercs K 3aThUIKY 3y0Ka, I/ie ¥ npousBoAuT yaap. ITocne yaapa map
10 ipyroil Hanpasssiomzit BosBpan(aercss K ILEHTPY JuCKa, MOCJIe yYero sBJIeHHE
HIOBTOPSIETCS. 4

Koncrpyiuyvsa, Hukonaesa moBuieMoMy, J0/DKHA JaTh HECKOJIbKO OosbIIylo
JCUBYIO cuuty yaapa u Gonbunit K11/, 4eM MoJoToK Cumenca, 0AHAK0, K COKAIeHUI0,
©iie ¥MeeT HeyIoBJIeTBOPUTeJIbHER I1)HKasaTeau o Becy (18 ke).

M3 MnI0TKOB COJIBHOWAHEIX TNPEMUPOBAHEL JBA IIPEUIO)KEHWsT aBTOpPA 3TOro
wouyepra. Ofa 9T MoJIoTKa He TPeOYIOT HUKAKMX IepeKjiyarteieil, BEIPSAMUTEICH
o T. i, paBoTalor HemocpeacTBeHHO or 50-1epuoHoil ceTH, JocTaTouno jerku (12 xe)
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‘u npoctsl. OMH U3 9THX MOJIOTKOB OCHOBAH HAa MarHuTo(yranbHoMm mpunuumne. Ox
UMeeT 1Mo CPaBHEHMIO C MarHUTOQyramu, mpejjaraBlIMMUCS paHblie, TO IpeuMylie-
CTBO, UTO He Tpefyer HMKAKUX MNepersouarTesel 1 U3MEHEHUsT HanpaBJiennsl Xoa
Goifa, BCJIEJCTBUE Uero OYeHb HajeKeH B pabore m npoct. Bropoe ero npeumyuie-
CTBO COCTOMT B TOM, 4TO pas0er Ha aCHHXPOHHOM P@KUME Yy HEro HayuHAeTCsl He OT
HyJIeBOH CKOpPoCTH, KaK y 0O0bluHONH MarHuTo(yru, a npumepHo or 1/, CHHXpOH-
HOl1, BCJIEJCTBME uero CHwkawrcs norepu u nosbimaercs KIT/[ (pacuernbiii KITH
Ha paGouem MHCTPYMeHTe Jo/DKeH ObiTh mopsinka 65°/, Bmecro 18°/, KIT/J Bcei
yctaHoBKM Y CHHTPOH). OTUM pelraercsi Kak BONPOC SKOHOMUYECKOH peHTalesib-
HOCTH, TaK U BONpoC oxJyayaeHus. Yucyno yrapoB mosorka 1200, 1000 n B ciyuae
HeoOXO0AMMOCTH HKe. MoImHOCTb Ha €JUHUIy Beca NpuMepHo BuerBepo Goblue,
yeM y MoJiotka Cumenca. ’

Bropoit M0JI0TOK, OCHOBAHHBHIA HA PE30OHAHCHOM Npuilmmne, BecbMa npoct. On
TaloKe He TpeOyeT HMKAKUX TNepersiiouaTesiel, Bhmpsimuteneil u T. M., paboTaer or.
oGmelt cetn u Moyker faBaTh 1500 ya/muH,a B ciayudae HeoGxoaumocty 3000y /MuH.
[Tpenumy1ecTBa ero no CpaBHeHUIO ¢ MOIOTKOM CHHTPOH — OTCYTCTBHE BBINPSMUTEIS,
1oyt BuetBepo Gosiee BbICOKuit KIT/] yCTaHOBKYM M BUETBEPO 00JIbIIASI MOIUHOCTL Ha,
e[MHUIly Beca, ueM y BbllenpuBefeHHoro obpasia CHHTPOH.

B 3axniouenne 00 00JacTsIX NpuMeHeHHsi 3jexTpuueckuX Mmosnorkos B CCCP.
Bmpkaiimas ofnacts (1934/35 r.)-— orGoiiusiii MosioTok ¥ mnanonoaboika. Ha
ouepeu BIeKTpPU(PUKALMS MOHTaYKHO-CTPOMTENBHBIX M mpounx pabor mo obpaboTie
Kamusi. Hackonbio 9Ta o6JacTh co3peia Ui 2J1eKTpU(UKamy, NoKaskBalT LU PLE
BBINYIMEHHBIX B MPOAAKY MOJIOTKOB 3a TpaHuliedl juisi 9Tux wueseit (k 1929 r.)?
Bewi— 2000 mryx, Thauma—4 000 mTyK, Syntron-— AecsiTKH ThiCSY M T, 0.
Hamy  ycioBust B OTHOLIGHHM Pa3BUTHSI SEKTPUUECKON CeTr M a/ieKTpuduKalmms
BCeX OCTANbHBIX MPOIECCOB ITUX MPOU3BOJACTB B HACTOsIIEE BPeMsI HUUYTb He HUXKE,
uem 3a rpanuieit B 1929 r. Kpome o6IuX NpeumyIiecTs s/eKTpu(puianmun MoJoTKa,
_ YKa3aHHBIX B Hauajle OuepKa, HMIJie B Mupe He WIpaeT TaKkoi poiu, KaK y Hac,
NPEUMYIECTBO MEXAHH3ALMH, COCTOSIIEEe B SKOHOMMM pabCuiBLl ¥ OCBOOOXKAEHNN
paboTaolero OT TshKesoro guanueckoro Tpyna. Besen 3a 06paGoTKOi KaMHS BHeJ-
peHue 9JIeKTPUUECKOTO MOJIOTKA MPOM30M/IET BO BCEX 001acTsX, yKA3aHHRIX B Hauasle
ouepka. Taxum 00pasom B Oumpkaiilie rofbl CiedyeT OXKUAATh WHPOKOH IEKTpH-
(uxamm mosotka B CCCP. ;

[ToBUANMOMY, AJIS1 JlerkuX paboT HalinyT npumeHenne, TJaBHLIM 00pasoM, CHH=
XpoHHEIE MOJIOTKM 0e3 mepexsiiovaresieli 1 BHIIPSIMATENEH, a JUIA TSHKENBIX — aCHH-
XPOHHBIE WM CUHXPOHHbIE C MEPEMEHHON YacToTOM.

BHEAUOTPA®UY MO BSJAEKTPUUECKUM MOJXOTKAM

1. Tlpecc, TpumeHenue OSJEKTPHYECTBA AJIsi YAApPHLIX MAmMH, (TeXHUKO-OKOHOMMUCE

CKMUI BecTHUK», 1932 1., Ne 2.

2. Slnoabc Kuii, Maruuropyraibupe yAapHble MaldHbI, (DJIEKTPHYECTBOY, 1925 r.»
crp. 646. :

3. MocKBHUTH H, DICKTPUUECKHE MOJIOTKH, «DJexrpuuectsoy, 1933 r., Ne 20.

4. PosenrpeTrep, K Bompocy MNPUMCHEHHS BJIEKTPHUECKUX 0TOOMHHBIX  MOJIOTKOB:
B JIOHEIKONH KAMEHHOYTOAbHOM NPOMBIIIJICHHOCTH, «YroJby, 1931 r., Ne 74—75.

-5 Moxposckuii, Bubop Tuna onexrpuueckoro orboiHoro MoJIOTKa, «I"opHbI i

ywypHam, 1933 r., Ne 3. ) :

6. 3B0pu Kun, ragera «Texuukay or3 woss 1933 1.

7. CanoBcrkuiiu Mocudsb s ragera, (TexHuxay or 3 asrycra 1933 r.

8. Il m a p 0 B, Ytorn Bcecoo3Horo KOHKypca Mo 9JIEKTPUHECKOMY 0T00iiHOMY MOJIOTKY,.
rasera «Texuukay or 27 Nexabps 1933 r.

9. Hu ko nae s, INepsuit copercicnit, ragera «Texnukas or 6 aupaps 1934 r. ;

10, M o’c KB WU THH, DJIEKTpOMEXaHWUYECKHI WM  COJICHOWAHbI, rasera «Texnuran-
or 6 siupaps 1934 r.
Saos lsl. Heubach, Solenoid-Stossbohrer fir hartes Gestein. Zeitschrift V. D. 1. Bd. 45,

2Sw1142;
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12, Japolsky, Ueber Magnetfeldern mit verdnderlicher Bewegungszeschwindigkeit,
Arch. f. EL. XIV. H.

13. Holman, Electnc Hamm:r. South African Mining and Enagineering Journal. Vol
.36, part II, No. 1774.

14. Trombetta, Journal of the AIEE, No. 4, 1922.
15. Kango Co.,, ERW (Electrical R:view, London) 97/232, 1925,

~16. Brinkmann, Die Stossbohrer mit elektr. Antriebz El. Kraftbetrieb und Bahnen,
1907, S. 441,

17. L. Schialer, ETZ 1914, S. 553; ETZ 1913, S. . 611:

18. P. Schiemann, Die machanische Arbaitsleistung von Hubmagneten nach dem
Gesetze von der Erhaltung der Energie. Z. f. Elektr. Wien. 1905,

19. Emde ETZ, 1908, S. 819.
20, P.Schiemann E. u. M. Bd. 31, S, L

. 21. P.Schienmann, Elektromagnetische Schlagwerkzeuge, insbesondere fiir Wechsel-
strom. ETZ, 1929, H. 29. & chsel

"/

BUBJAHOTIPAGHS MO NHEBMATHYECKHUM OTBOHHHM MONOTKAM
(70O OPUIEA MEXAHH3AUHYU FTOPHOH NPOMBLIIIIEHHOCTH)

22. Mep km, I'opHas mexaHuka.
23. I'e p m a 1, TpumeHenne 3JIEKTPUYECTBA B FOPHOM JeJie.
24. BapmaBcKHU i, TMpumenenue oT0oHHOr0 MOJIOTKA B TOpHOM JAee.

25. Iy 6dHMUH M2XaHU3ANUA BLIEMKU KPYTONAKAOMIMX MJIACTOB OTGOMHLIMU MOJIOTKAMM
B LeHTpasibHOM paifore [JoHeuxoro GacceiiHa.

26. 'e pounThe B, NpakTHyecKUit KYpc MEXaHU3ALMU IOPHBIX paboT,
27. KonTe B, Or6oilHbie MOQJIOTKH.

28. TonvapeH Ko, Or6oiHbe MOJIOTKH M MX NPUMEHEHWE NPU MEXAHH3AUUH YIUIeAo-
Gpl4M Ha KpPYTOMaAAOMKUX MJIacTax.

29, ocnnanosas womuccust YCCP. Tlepenexrusm HonGacca Ha BTOpYio OATUIETKY.
: :



AL MOJIOTOB

I. V. MenpeneeB u nepuomuueckas
CHCTEMA 3JEMEHTOB

(K croneruio co aua ero poxnenns. 1834—1934 rr.)

Meune.neEB Gecciopno npencrasnser coboif Kpyfueimyio Gurypy B uCTOPUH pyccKoik
“ MMpOBOﬁ HayKH. Ero BBIAIOIASACA Hay4YHast ACSITEJIbHOCTD HE OrpaHnyuBaeTcst OJHON TONBKO
XUMKei, XOTsl OH U ObUI XMMUKOM MO npeumyuiecTBy. EMy npuHamne)xut u psij upe3sblyaiino
HeHHBIX PaboT B 00aCTH (M3UKH, METEOPOJOrHd, FUAPOAUHAMUKIY W TEOJIOTHH.

Oco0eHHO I'Iy0NKUE CNEbl OH OCTABHMJI B PA3JIMYHBIX 00NACTAX NPUKTAAHON XUMUM, B TOM-
JUBHOM NPOMBIIIEHHOCTH, B lejie J00bI9M 1 nepepaGoTku HepTH, B NPOM3BOACTBE B3PHIBYATHIX
BEIEecTB U T. I

BMmecTe ¢ TeM HUKTO U3 PYCCKHUX YUEHBIX TAK TAaJIAHTIAWUBO HE COEAUHAN CBOUX HaY4YHBIX
JMccrefloBaHUH C NPUJIOXKEHHEM MX DPEe3ynbTaToB HA MpaKTHKE, KaK 310 nenan Meunenees.

Padoras HaJ TEOPETUUECKUMH MPOOJEMAM¥ XUMHM HE{TH, OH B TO )K€ BPEMS YIENSET BHU=
MaHue€ TaKuM Cyl‘y60 MNPUKIAIHBIM 3ajadyam, Kak ﬂpHMeHeHHe TAEJBIX Macesn JUisi OCBENIEHUS,
U3roTOBJIEHWS] PALMOHAJBLHBIX JIAMIO M T. M.
~ TMocne moeanku B AMEPUKY JUIST 03HAKOMJICHUS C COCTOSTHUEM €€ He(TAHO NMpOMBIUNEHHOCTH
¥ Ha 0OCHOBE CUCTEMaTHYECKOro U3yueHust HePTaHOM npomblinenHocTy Kaskasa on B 1886 r. numer
padory «I'ne cTpouTh HePTHBE 3aBoaby. OH HACTAMBAEGT HA COOPY)KEHHH HE(TenpoBoga OFT
Hacnuitckoro mopsi mo Yepuoro. _ <

B 1888 r, on nocemaer Ioneuxnit Gaccelin u mpennaraer nocjue 3Toro psj Mep Ans panuo-
HATLHOT0 WCMONIb30BAHMST «Oynymeit cunnl, noxosmeics Ha Geperax IoHuay. ’

B 1899 r, on ener Ha Ypan o0cnhefoBaTh ypanbCKUe 3aBOMB, B PE3YJIbTATE YEr0 NOSBISIETCH
UEeHHASI ¥ OPUrHHANbHASE MOHOTPAa(MA 0 MONOYKEHUH YPaNbCKOW NPOMBIILIEHHOCTH., B 9TOT e
flepuos OH BBIABUMAET UCI0 O MOA3EMHON rasnduKaLun yras, KOTOPYIO UMb BHOCAENCTBUN MO-
BTOpUJI HE3ABUCHMO OT HEr0 aHrJuYaHWH PaMcaii u KOTOpasi ceifyac HAXOAUTCS B CTAJUM MpPaKTH~
secxon nposepku B CCCP, :

Jlarke KpPaTKOEe MEPeuucsieHne BCeX CTOPOH MHOrooOpa3HON HayuHOM M NMpaKTHYECKOW nes-
TenbHoCcTH Menaeneena 3aHsii0 ObI MHOTME CTPAHUI(L, HO 3TO U HE COCTABJAET LEJM HACTOse
ctateu, Ilo moacueram mnpod. B. Tumenko obumee uucno pabor, HanmeyaTaHuelx Meupjeneesnim
{KaK TEOPeTUYECKAX, TAK U TEXHMIECKMX, IKOHOMHUECKHX M JAPYruX), COCTaBasieT owono 350.
M necomuenuo, uro U3 Bcex 3TUX paboT HAUGOJIBINEE 3IHAYECHWHE MMEET 00ECCMEpPTHBLIASI Er0 UMS
fiepuoauYecKas CHCTEMa 3NEeMEHTOB.

Heonnoxpa'ruue TIONBITKY CUCTEMATU3UPOBATE XHUMHUYECKUE 3IJIEMEHTHI AeJIaiCh U 10 Men-
neneesa. B atom cnyuae nummuii pas moaTeep)aaloTCs CioBa Mapkca o TOM, YTO KPHTHYECKOE
M3y4EeHHEe HCTOPHUH TEXHOJIOTUN MOXKET TMMOKa3aTh, (KAK MaJo KaKoe Obl TO HU ObIJIO M300peTenue.. .
TIpUHAAJIEIKUT TOMY WJIH MHOMY OTAENbHOMY JIALY»!, -

Lieab HacTosiMeH CTAaTbH HAPAAY C XapaxkTepucTuxoit ponu MenaeneeBa B CO3NAHUK NEpUo-~
AUYecKor cucTeMbl MOKA3aTh T€ MCTOPUYECKMUE ITaNbl XHMHYECKOH HAYKH, KOTOPbIE MOATOTORMIINA
| M BEI3BASM K SKU3HU TEPUOJUYECKYIO CHCTEMY.

; [Tp1 3TOM MBI € CAMOI'0 Hauana JIOJDKHBI, OfHAKO, TMOXYEPKHYTh, UTO ToJbKO Menneneesy,
Oxaronapsi CMEJIOCTH €ro MbICIIH, Gyaroiapst TOMy, 4To OH MEPBHI CYyMeJ NPUHSATL NEPUOANYHOCTE
VIEMEHTOB 34 HEMpPENOKHBIH 3aKOH MPUPOMAB!, YAanoch AOCTHYbL 3/ECh TAKHX BHICOT HAYUYHOFO
GoOumenust U NPeABHACHHS, KOTOPEIE OBUIA HEAOCTYMHbL €0 MPEeAESTBEHHHKAM # COBPEMEHHIIKAM.
«*a A\

- qmurpuit Usanosuy Mennenees pomuncs 27 suapsa (o crapomy crumo) 1834r. B Tobosb~
CKAT et ou Ot 0THAH B FMMHA3u10, 15 et okonun ee u B 1850 r. moctynun B Inapustii negaro-
TA%iui uncrutyr B [lerepbypre.

B rumnasuu oH nposiBiisiyl 6odbiuoi nHTepec K Guanke u marematuxe. B Ileparoruyeckom

MHChyTe 3TOT MHTEPEC YCHUINIICS, 0CoGenHo Giarofapsi TOMy, 4To B TO BPEMSl B UHCJE Npeno-

“Kanuran», 7. npum, 89 k org. 1V,
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napaTeneil €pina uenasi mesiga Ebjanummxcs negaroros: M. B. Ocrporpaackuit (matematuka)
9. X. Jlennu (¢pusuxa), A. A. Bockpecenckuit (xumus), . &. Bpaiin (300q0rus), M. C. Kyropras
(munepasiorusi). Bmecte ¢ Tem B Ileparornueckom MHCTUTYTE Menzeseena CujbHee BCEro CTana
NPUBJIEKATD  XUMHUST. 3

Eme crynenTomM oH Haneuatas pabory «O6 aHann3e OPKCHTAa U MUPOKCEHA M3 DHHISTHIUNY;
B 9TOi paboTe y)Ke CKa3blBalOTCsl 3aaTKK Oyaymero yuenoro. Kpome Toro, B CTyHEHYECKHE ke
robl UM Obiia onyGinKoBana pa6ora «O0 n3oMop(usme B CBS3H C IPYTUMH OTHOIIEHUAMU (POPMBE
K COCTaBy».

Tleparoruueckuit MHCTUTYT OH OKOHuWJI B 1855 r., 00Hapy)MB Ha BBLINYCKHBIX 9K3aMeHax
NPEKPACHbIE TO3HAHUS T10 XHMHH.

B 1856 r. om 3auuTUs MaructTepckyio fuccepramuio «O6 yHeNbHLIX 00DBEMax» U B TOM IKe
ropy Hanucaj patory «O CTpoEHWH KPEMHE3EMHUCTBIX COEJMHEHHID.

B 1857 r., B 23-nernem Bozpacre, Imutpuii MBanoBuu HaAYMHAET MpeErnonasaTh B yHUBEP-
cutere. TlepBble TOABI OH YHWTAET TEOPETHUECKYIO, @ 3aTEM OPraHHYECKYI0 XHMHIO.

Hauao nayunoil nesitebHOCTH Menaeneesa Takum o0pa3om oTHOCHTCSL K 50-M rojgam mnpo-
WIJIOTO CTOJIETUST, T. €. K 9M0Xe, KOI'/Ia MPOMCXOANIIM KPYIIHbIE CABUTH B CONUAJIbHO-TIONUTHYCCKOM:
JKU3HK Poccum. 1 :

B 1856 r. mopajcennem pycckoit apmun Konuaercst KpbiMckasi Bolina. 9T0 IMOpaXKEHHE HE:
TOJIBKO BCKPBUIO FHUJIOCTH MOJUTUYECKOH CHCTEMBbI CTPaHbl, MpuaaBeHHoi carorom Huwonas I,
HO MOKA3aJ10 TAKOKE BCIO TEXHUUYECKYIO M IKOHOMHUECKYIO OTCTAJOCThb KPemnocTHUuecKon Poccuu
no cpasuenuio ¢ 3anaauoi EBpomoit. I1pon3BoaUTeNIbHBIE CHJILI CTPAHBI K 9TOMY BPEMEHH yiKe
nepepocan (heoaanbuyio 06050uKy 00IMEeCTBEHHBIX OTHOWEHUH, KpernocTHoe npaBo CTajo yixxe He
TOJILKO SIPMOM JUUIsi KPECThSIHCTBA, HO W THPEHl HAa HOrax pacTyIiero KanuTajauama.

Pa3BHBaBHIAsICA TPOMBIIJIEHHOCTL TpeboBasia 0G0JbINOr0 KojuuecTsa pabouei CuJibl, KO-
Topasi morsia Obl MOCTOSIHHO HaXoAuThcsl Ha (abpuiax u 3aBomax. Mexuy TeMm, KpECThbsHCTBO,.
@IMHCTBeNHBIN BO3MOYKHBIN MOCTABIMK 5TOH paboueii CHibl, coCTaBisABIIee 19/,, BCETO HaCENeHHsE
Torpamueit Poccuu, Bee eme Obu10 npuipenseHo K demne. OTciona Bbipacraa ulst FoCnojaCTBY0~
HMMX KJACCOB HEOOX0IMMOCTh 0CBOGOMNTL KPECThSIH OT KPEMOCTHOH 3aBHCHMOCTH W HPENOCTABUTD-
um «cBoGomy» mpopaBaTh CBOW Tpya habpuxanTam.

Mocne ponrux Kojebanui, MOHY)KHAeMoe, C OIHOW CTOPOHBI, HENOBOJILCTBOM TPOMBILIEH=
HHKOB, a C Jpyroif — HEYyTUXAIOMMUMN KPECTbSIHCKUMU BOJIHEHNSIMH, TIPABUTENILCTBO Anexcan-
npa Il pemmyioch Hakouen B 1861 r'. Ha OTMEHY KPENOCTHOro mpasa.

3a orTol KopeHHOW pedopmoii mocyenosanu u Apyrue. Boun pepopmuposan Cyn W BBE~

NEHO YCTHOE | raacHoe CyJA0NpoU3BOACTBO € NPUCSHKHBIMH W 3alUTHUKAMM. Bo3nuKno 3zem-

¢TB0. Kak rpu0bl MOCJE M0XKs, CTAajJH BBIPACTATH MHOTOYHMCJICHHDLIE NEPHOANYECKHE HINAHHS.

PeopmMam moaseprayioch u jiesio npocsemienusi. [Tpombiennocts TpedoBasia WHIKEHEPOB:
U TexuuKoB., Knaccuueckoe oGpasoBanie, napapliee 3HaHUE JATHIHU M JIPEBHErPEUECKOro si3bIKa,
HE YIOBJIETBOPSINO STHM TPEOOBAHNAM. B pesysbTaTe CTaju OCHOBBIBATHCS PEAJILHBIE YUHMJIMINA,.
rje yrnop AeJIaJicsi Ha MATEMATHKY ¥ ecTecTBo3Hanue. B [MerepGypre Obisi OTKPHIT TepBuii Texmo-
soraveckuit uueTHTYT. CUNBHO BO3PACTAET TAKIKe CIPOC HAa 00PAa30BAHHBIX XUMHKOB.

B TO € BPEMSI MOTYYeMY TEHMI0 M aMepUKAHCKOMY NpPaKTHUECKOMY pasmaxy Menneneesa
MOCTOSIHHO TIPUXOJUTCS BCTYNATh B KOH(JIMKT € y30CTbIO, OTCTAJOCTHI0 M CKYHOCTRIO TOJYy=
Peofanbioil POCCHICKON NEHCTBUTENLHOCTH,

Bee 970 He MOIJI0 HE CKa3aThCHl HA HAYUHON M IMPaKTHUeCKo# palore TaKoro TajanTa, Kaw:
Mennenees, 10 M3BeCTHOI CTeNeHN 0OHA NMPOTEKAET NapasulesibHO Pa3BUTHIO MOJIONOTO poccuiicKoro
KANUTAJIN3MA, U HEJapoM [0 CBOeii MOJMTHYECKON CYIIHOCTH Mennenees ObUI €ro anoJioreToM..

Ho BepHEMCST K XPOHOJOTHYECKOH KaHBE €ro Hay4HOH MesTe/bHOCTH.

B simpape 1859 r. MenaeneeB KOMaHAMPYETCsl 32 TI'paHuIly JJisl yCOBEPMICHCTBOBAHMS..
Cnepsa on paboraer B Tapwxke y Penbo, a 3aTem nepeesrraer B leiinenn0epr. .

[TpedbiBanue B I'epMaHuu 0Kasano Ha Meupeneesa BECbMa 60JIbII0E BIAHSIHUE,

B leiigenbGepre oH HMeJ BO3MOYKHOCTb 00IATBCA € TAKMMU BEJTMKHMI YYCHBIMH, Kake

Byuzen, Kupxrog, Konn. B 1860 r. Menjejees npucyTCTByeT na Me)xpynapoanom Kourpecce
XUMHKOB B KapJicpys, B KOTOPOM npmmmago’r’ yyacTHe MHOTHE BUJIHBIE YueHble, KaK, Halpumep,.
Jlioma, Biopu (Ppanius), Kaunuuapo (Mranus).

PaGoTh 9TOT0 CHE3aa HECOMHEHHO J0JDKHBI OBIIM OKasaTh BiMsHMEe HA (POPMUPOBaHHE:
y Menjieneesa Uen nepuoanyeciKoil CHCTEMBI DJIEMEHTOB. B muchbme K A. A. BOCKpeceHcKomy

Mennenees TaK XapaKTEepHayeT 3HaueHue 5TOro Kourpecca *.

«CymECTBEHHBIM TIOBOJAOM K CO3BaHMI0 MEKIYHAPOIHOTO XMMHUUECKOTO KOHIpecca Ciyskujio

SKENAHNE YSICHWTH W, €CJIM BO3MOMKHO, COMJIACHTh OCHOBHBIE PABHOPEUHsl, CYLIECTBYIOWHE MY
YIOCEROBATENSAMU PASHBIX XMMHUECKUX WKoJI. Chavana r. Hexyne Npeiokni Oelio ans paspe
IEeHUST MHOTHE BOMIPOCHI: BOMPOC O PA3JTUUYHU YACTHILH, ATOMA W OKBHBAJIEHTA; BOMPOC O BEJT
yMHAX ATOMHYECKOTO Beca, T. €. MpuHsTh Ju nan I'epapa, niuu nan Bepueauyca, u3MeHeHH e

priocnencTeun Jiubuxom u Ilorrennopdom, a HbIHE TpuMeHsiemMble 00JbINMHCTBOM; Hajiee oroc

0 (OPMYJIMPOBKAX M J@)Ke HAKOHEN 0 TeX CujlaX, KaKue rnpv COBPEMEHHOM COCTOSHMM TN
Hano6HO CYNTATL NPUUMHOIO XuMiueckux sibienuit. Ho B mepBom ke sacepanuu 3 cen 0P

cofpanue HANLIO0 HEBO3MOMHBIM B Taroe KOPOTKOE BPEMS YsCHUTH TaKoe fonpuioe 40710 -

BOTIPOCOB M T0I9TOMY PEUINJIOCH OCTAHOBUTCS TOJBKO Ha NEPBBIX JABYX».
N

1 «C.-ITerepGyprexue BegomocTy Ne 280 3a 1860 .
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VMEHHO 9TOT CHE3 MOMKHO CUUTATH HAYAJIOM TOP>KECTBA ynwrap}mﬁ CUCTEMBI, TIPOTIOBE/I~

" yuKaMp KOTOpo#t no csjosam Menpeneesa ' Guinm YKepap m Jlopam, Haj rocnojcTBOBaEuIeit

10 TexX MOp JyanucTuuecKoi cucremoit Bepuenmyca.

KcTaT 31ech CEAYeT OTMETHTb, YTO NEpPeBOPOT B XUMHUECKHX BO33PEHMSX, COBEpIIAB-
mniics B 9T0 Bpemsi, TIy6oKo muTEpecoBan Mapkca 2

Boasspartupmuch B 1861 r. B IlerepGypr, Amutpuit MBanoBuu MpUCTYNIaeT K YTEHWIO B YHU-
BEpCUTETE KYPCA OPraHMUeCKOH XNMHUH, B CBSI3H C YEM B TOM K€ TOAY H3AAeT CBOH OOJBILOW
yueOunK «OpranuuecKas XUMHsI). ¢

C 1864 r. MenneneeB — npodeccop TexHosoruyecKoro uHcTuTyTa. B Ccnepyiowem roay
NOSIBJISIETCS] €ro KPYNHBIA Tpya «O coefMHEHMsIX CrupTa ¢ BOAOID.

Eute uepes aBa roga Mennesnees nosyuaer xadenpy obmeit xnmuu,

B 1868 r. OH NpPUCTyNaeT K CBOEMY 3HAMEHUTOMY Tpyay «OCHOBLI XUMUID.

Vrie TpH COCTABJIEHWH CBOEro Kypca OpraHuueckod xumuyn Menjenees ctaj nepen Heob-
XOAMMOCTHIO BHECTH KaKyIO-TO CHCTEMY B MHOUKCJIEHHOE Pa3HO00pasue XHMHUYECKUX COeUHEHMI ..
[To otomy moBoAy OH nuumeT crieaylomee: «Mcxonst M3 TOr0 NPUHIWNA, YTO NPUYHHA XUMH-
YeCKNX peaKiuit COCTONT B (M3UYECKMX M MEXaHHUECKUX CBOMCTBAX UACTUI, NOJHKHO MOABEp-
raTh BCECTOPOHHEMY M3YUYEHWIO BCE SIBJICHWSI, B KOTOPHIX BBISIBJISIIOTCSI 9TH CBOICTBA. YEJbHbIE
BeC TeJ, OTHOLIEHHWE MX K TENJOTe, ClenJeHue, KO3(PULUUEHT CHKaTHS (MU YIpPyrocTH), MOJBHIK-
HOCTB YKMAKOCTEl, KpucTajuiueckasi gopma, CBETOBbIC OTHOIUEHWSI W MHOTME Npyrue cpoiicTpa:
TeJ NOJHKHB HAXOAWThCs B Gojiee MJiM MEHEE NMPSIMOM OTHOIIEHHH U 3ABUCETH OT BecCa
yacTuU M UX cocTaBar (paspsaaka Hama—A. M.).

3peck yIKe BHAHA Besi cnza 0000menust, CBoHcTBeHHAsE Menneseery. 37ech K€ B KauecTne
OCHOBHBIX (AKTOPOB, OT KOTOPBIX 3aBUCST BCE CBOMCTBA TE€J, UM HA3BaHLI YK€ BEC YACTUIL
H COCTAB HX. ; _

B panpHeimeM npu Kjaaccu(UKaimMyu CamMpX SJIEMEHTOB OH KJAJeT B OCHOBY €€ BEeJMYMHBLE
ATOMHBIX BECOB, 3asiBjsisi: «BennuyMHAa aTOMHOTO BECa ONPENEsIIET XapaKTep 3JjieMeHTa, KaK Be-
JIMYMHA YACTHI[ ONpPEJENsieT CBOWCTBA CJIOXKHOTO Tena» 8,

Pa6ortast Haj CBOMM KanmUTaJbHBLIM TPy A0oM «OcHOBBI Xumun», Meunnenees ofpamaer BHUMAHUE:

“HA TO, UTO €CJM PACHOJOYKUTH DJIEMEHTHI 110 VBEIMYMBAIOIMMCSI aTOMHBIM Beécam, TO CBOWCTBa
uxX uyepe3 KaK/ble HECKOJbKO SJIEMEHTOB MOBTOpsOTCA. Jlanee on yOeKHaerTcsi B TOM, 4TO dTa
NIOBTOPSIEMOCTD HE Coyvalinasi, a NepHOJMYECKast W COCTABJSIET CJEAYIONIy10 Tabauuy:

Ti="50 Zr= 90 ?=180
Vi 51 Nb= 94 Ta =182
Cri==..b2 Mo = 96 W = 186
Mn= 55 Rh = 104,4 Pt = 17,4
Fe'= /bb Ru = 104,4 Ir = 198
NiCo=59 Pl = 106,6 Os =199
Cu= 63,4 Ag =108 Hg = 200
H=1 Be= 9.4 Mg = 24 Zn="165.2 Cd =112
B'=s 11 Al = 27,4 P68 Ur=116 An = 1977
=12 Si = 28 FA——il 0] Sn=118 _
N=14 P:==:31 As== 75 Sb = 122 Bi = 2107
Or==16 S =32 Se= 79,4 Ter==1:8?2
F=19 Cli=3b:5 Br= 80 =127 b
fafi== Na==23 K=39 Rb = 85,4 Cs'= 133 Tl =204
Ca = 40 Sr= 87,6 Ba = 137 Pb =207
?=45 Ce= 02
PEE =56 La= 94
?Yt = 60 Di= 95
In=175,6 Th=118

Tabnnny 9ty on osarjapjupaer «ONBIT CHCTEMbI JJEMEHTOB, OCHOBAHHOH Ha WX aTOMHOMS
BECEe U XUMUUECKOM cxozcTeey. B Takom Buze tabiuna Opia pasociana B (espane 1869 r. muo=
PUM PYCCKMM XHMHKaM, a 6 mapra 1869 r. fosoykeéna na 3acefaHuu HEJABHO OPraHu30BaBIIETOCs.
Pycckoro xumuueckoro obmecTsa. B Tom j<e rony ona Obuia Haneuatana B crarbe Meujeseena:
«CooTHOmEe e CBOICTB € ATOMHBIM BECOM 9JIEMEHTOB», ONMYOIMKOBAHHON B MEPBOM TOME YKYypHAId
Pycckoro xumuueckoro obumecrsa.

VYsxe B cmoem mepBoM coobmienun Pycckomy xXumnueckomy obmecTBy (6 mapra 1869 r.)p
Menpieniees Caeaan BCce OCHOBHBIE BBIBOJBI W3 OTKPLITOIO MM 3aKOHA. '

Tax, oH yKaspiBaeT B 9TOM COOOMIEHUU CIIEYIOUee:

«(BenvMymHa aTOMHOIo0 Beca oOnNpenensieT npupoay sjiemMenTa
HACTOJILKO YK€, HACKOIBKO BEC YACTHIILI ONMPEEJISIET CBOWCTBA M MHOTHE PEAKIHU CJIOMHOTO Tena.
Ecnu  aro yOeKICHHE MOATBePANTCST AANbHEHIIMM  NPUMEHEHMEM  BLICTABJIEHHOIO Havaja
K U3y ueHu10 9JIEMEHTOB, TO Mbl NPUONU3NMCS K OMOXE MNOHUMAHHSI CYUIECTBEHHOTO DPaBJIMUMSE
W TIPUUMHBL CXONICTBA DJIEMEHTAPHBIX TEJ.

1 Meunpeneen, OcHOBB Xumuu, crp. 324, 1. I, uan. 11-e. .

2 Cm. nepenucky Mapkca u Snresbea, . XXI1I, nucbmo Mapiea ot 22 uions 1867 r.

3 (CooTHulIEHHEe CBOWCTB C ATOMHBIM BECOM BIIEMEHTOB, WypH. Pycckoro xumuueckoror
obmectna, T. I
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M B saimoyenue csoero cooGumennsi MeHnenees noyepKHpaet:

«DJIEMEHTDl, PACMONOXKEHHBIE [0 BEJMYAHE ATOMHOTO BECa, NPEACTARJSIOT SIBCTREHHYIO
MEPUOAUYHOCTb CBOHCTR»s «J{0JDKHO OXKMAATH OTKPLITHS €le MHOIMX HEH 3B ECTHB X
@IPOCTLIX TeJ, Hanpumep cxoaubix ¢ Al u Si, anemenros ¢ naem 65—75».

«BeJIMuMHA aTOMHOTO BECa H/EMEHTA MHOrAA Mo)KeT GbiTh MCIpPABJIEHA, 3HAs €ro aHasoruy,
Tak nail Te nomxen ObiTh He 128, a 123—126»,

Muorue pycckue M MHOCTpPaHHBIE y4eHsie cpasy >Ke mnocne onyGiuioBaHus MeHaeneenbmM
©r0 CHCTEMbl NPU3HAJIK B HEf OTKPHITHE MHPOBOr0 3HAYEHMS, i

Horna sxe B 1875 r. Jlexok-ne ByaGonpaH nyTeM CIEKTPaNbHOr0 aHANU3A OTKPHIBAET B IUH-
#OBOH oOMaHKe W3 KameHOJomHU [Ibepedut B [TUPUHEsSIX HOBLI 9SNEMEHT, HA3BAHHLIA MM Taji-
JIAEM, W 3aTeM BbISICHSIETCSI, UTO CBOWCTBA 3TOr0 HOBOI'0 3JIEMEHTA COBHANAIOT CO CBOMCTBAMU
AIpeficKa3anHoro MenneneesniM 9Ka-anioMHHMs, cnaBa Meuaeneesa crana OypHO pacTH, a €ro
<€HCTeMa MoJiyyaeT Bceoduiee npu3HaHue, :

Ero BuIGHpAIOT noYeTHsIM 4JIEHOM MHOTUX HaydHbix ofmecrs. B 1888 r, Jloumomuckoe Kopo-

JIeBCKOE 00IUECTBO, B KOTOPOM OH BBICTYMHJI C siexuueil «[TonbiTKa MPUIGKEHHSI K XUMHH 0LHOIO

M3 Hayas ecrecTseHHOi (umocopuu HnoToHa», ycTpansaer eMy TOPYKECTBEHHbIH payT. B Tom e
TOLy €ro mpurijamaioT B KauecTse «(apaneesckoro urena» B BpUTAHCKOE XUMHYECKOE 0OLIECTBO
JUIS MpOYTEHHUs! JIEKLUU O ero nepuoiuyecKom 3axoHe. Taxasi «decrs Bbinajia Ha [0JI0 JIMIIb
Jlioma n Tesomronsuas, nuuer no stomy nosofy npod. JI. A, Uyraes.

K xouuy jcnsuu Mennesees Gbisl u€HOM BCEX BOKHEHIIMX HAayuHbIX aKadeMuit mupa, 3a
YCKJII1EHUEM. .. DYCCKON AKaleMUH HayK, ,

B uacrosmee Bpemsi ums Mzuieneesa, KaK 0CHOBOTONIOYKHHKA ONHOTO W3 (yHIAMEHTANb-
HbIX 3aKOHOB XUMHIH, M3BECTHO XUMHUKAM BCEro MHpa, a €ro CUCTeMa BXOAUT, KaK BayKHENuWit
9JIeMEHT, B JII000H ydeOHUK, M3JAraioumuil 0CHOBLI 9TOH HAYKH,

"

[Touemy nepuonnueckas cucrema 3JEMEHTOB MoJyuuia Bceobiiee npusxanue? OTpeyas HA
3JTOT BONPOC, aKal. BanbAeH TOBOPUT: :

«HolHe yxe mo ucreyeHnu MHOTHX NECATHIETHH MBI, GbITh MOYCET HE BIOJIHE CO3HATEJLHO
YUHTbIBAEM BAMsIHUE OAHOr0 (axropa, CyUeCTBEHHO 00YCJIOBUBIUEro YCHEeXH ITOH CHCTEMbI W
'C/1aBy €€ TBOpLAa, a MMEHHO BJMAHUE CUYACTh fl, CYUACTIINBONH Cy4yalHOCTH, COMPOBOKAABLIEH
wax JI. M. Menneneesa, Tak M €ro cucremy» 1, -

Bpsin s B Haie Bpemst HY>KHO A0KA3bIBATH, YTO TAKAs MAJIOBECOMAsl KATEropusi, KaK «cua-
CTINBAS CAYYalHOCTbY, HE MorJa Obl «CYyIECTBEHHO 00YCIOBUTEY «yCMexu aToi cuctembir. U Guino
Ob BECbMa HAWBHO MPEACTABJIATHL Ce0e, YTO MEPUOAUUYECKAS] CHCTEMa 3JIEMEHTOB BO3HUKJIA RHE-
:3aMH0, KaK AdpoanTa M3 meHsl MOPCKON. B HeHCTBUTENLHOCTH CO3AAaHME €e OLLI0 MOArOTOBJEHO
‘BCEM XOJ0M MPEUIECTBYIONIEro Pa3BUTHSI ECTECTBO3HAHMSI 1 MMEHHO B 3TOM 00CTOSITENILCTRE, a HE
‘B 4CHACTIIHBOH CHyYaiHOCTUN CJIEAYET MCKATh NMPUYMHLI CPABHUTEJIBHO OBICTPOrO NMpHU3HAHHA €e
<oBpemMenHurkamu  Menpeneesa.

Bypustit pacuser Hayku, navapmuiics B Konne XVIII B. M RBbI3BaHHBIE pa3BUTHEM
HannTandsMa, npUBea K HAKOMJIEHUIO OrPOMHOIO\ KOJUYECTRA 3MIMPUUYECKOr0 MaTeépuana
BO BCEX OTPACHAX eCTeCTBO3HAHMA. Bosuukna octpas HE00X0AUMOCTb B CUCTEMATU3ANUH
# 0600wennn 9TOro MaTepuana, TAK Kak OT OTOT0 3aBHCEJA BO3MOXKHOCTh JaJIbHEHIIEro pas-
BATHSI HAYKH.

HIeNIbC OTMEYAELT, YTO (HEOGXOMUMOCTh CHCTEMATU3HPOBATE) HAKONUNEHHBIA K 3TOMY Bpe-
MEHU IMOUPUYECKUH MATEpUasn «B KadKAOH OTAENLHOIM 007aCTH MCCNEROBaHUA M PACHOJIOKUTh
€ GTOYKH 3PeHUsT BHYTPEHHEH CBA3M CTaja HEeYyCTPaHu Moy (MOAYEPKHYTO HaMu —
A M) 3, !

: «’%‘oquowax e CTaJJio HEeU36e >KHBIM NPUBECTH Mexay coboio
B NPaBUJUBHYIO CBA3b OTHRENbHLE O00NAaCTH NO3HaHHM A (PaspsaKa
‘Burensca—A. M.) 3 :

: Bocxoasimguit knace — 0ypixyasus — B 6opbbe 3a oKoHUaTeNLHOE 0CBOOOYKACHUE OT (eonab-
#HBIX MYT, B TOM YuCjI€ OT LEPKOBHOMO TyMaHa, MJOTHO OKYTABLIEr0o 10 TOT0 HAayKy, HYIAJCs
B KaKOM-TO LEJIOCTHOM B3rJISIAE HA BCIO NPUPORY BOOOIIE, CTPEMUJICS TM03HATHL B JIMLE CBOMX
JAYYIWIAX MIPEACTABUTEICH MECTO Yes0BeKa Ha 3€MJIE M MECTO 3eMJIM BO BCEJICHHOMW.
.. Ho nmna aroro npewne Bcero Hamo GhUIO paspyluuTbh METaQU3UUHOCTh, KOTOPAst FOCMOJ-
«TBOBana B Hayke no XVIII B,
H9 W iepBoit Gpemsion, KoTopas, M0 BHIPAKEHUIO DHrensca, npobuia 9Ty MeTahU3UUHOCTH
HAyKy, apunach teopust Haura-Jlangaca 0 MpPOUCXOMIEHUH 3EMJIM W BCEH CONIHEYHOI CUCTEMBI.
5 [Tocne aToro HacTynaer nepuon BeJMKUX 0000ieHnii BO BCEX OTPACTIAX HAYKH.

B o6nactu GuosoruM, HaripuMep, MpOBOASITCS 3aMevaTtesibHble paboTsl, cHayana Jluuues,

a 3arem KioBbe u APYrux, KOTOPBIE CUCTEMATA3HUPOBAJIK PACTUTEIILHBIE H YKUBOTHLIE BUILI M TTOJ-

TOTOBIJIA TEM CaMbIM MMOYBY JJisi MEPEeBopoTa B GUONOruM, MpousseneHHoro J{apsuuom.

" B ¢usnke co3nalorcst Bexu, KoTopuie modwke, K 40-M rogam XIX 8., opopmmusiiorcs Onaro-
#apa Tpynam PoGepra Maiiepa, JDioyas u TeabMrosbua B mupovaifuiee 0000meHHe «34KOHA
WCOXPAHEHUST IHEPTHUY,

(MTIL U, Banb pnen, Hayka u wusus, u. II, crp. 80, usn. 1919 r,
29urensc, [Juanekruka npupoast, crp. 69, n3n. 6-e, 1932 r,
2 Tam e, ; \
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He ocraercsi B CTOpoHE 0T 9T0H BceoOLIeii TEHAEHIMN K cucTeMaTH3anmu u xumns. Ipu stom
JUISE XUMHU TNONBITKH CUCTEMATU3alUU MU ob001enus: o3Havamn BOOﬁUle YIpoyeHue ee Kak HayKu,

JlpuGmmaurensio 1o cepenuust XVIIL B. XuMust Kak Hayka BOOOIE HE CymiecTBOBaa,
a BCE XMMHUECKHE TMO3HAHUST 00BEIMHSNNCH anxumien, Tlpuuem 9T XMMHYECKHE TTO3HAHUS TIpefi-
cragisian  co0olf CKOMJEHHE Ype3Bbluaino oOWMPHOro (axKTHUECKOro MaTepHuasa, -BbIPOCHIEro
B pesysbTaTe pa3BuTUsI B 910Xy BO3POXKAEHUsT TAKMX MPOU3BOJICTB, KaK KPacUJbHOE NEJ0, Me-
YaJulyprusi, a TaKKe Ha OCHOBE NPOJIOJDKABLIMXCS MOMBITOK IMOJIyUEHHUsT 30J10TA U3 HEDIaropos-
HBIX MeTassoB.

Meyxy TeM, Xaoc SMIUpPUUECKUX (PaKTOB MPEBPallaeTCsi B HAYKY TOJIbKO TOTJa, KOrJa 9T
$aKThl 00BEAMHEHB! B CUCTEMY HA OCHOBE KaKOIr'0-HUOY/b €HHOr0 MOJIOYKEHUS, ITOT 00Ul MpUH=
UM yCTAHABJIMBAETCSI 0OBIYHO HA OCHOBE M3YueHWst pPsifa (PAKTOB, OTHOCSIMXCST K KaKoit-nmbo
001aCTH 3HAHUS, ¥ 3ATeM, 3Hasl ATOT OOIUH MPUHIMI, CTAHOBUTCSI BOMOKHBIM YSICHUTbL CYIIHOCTb.
Beex (haKTOB, OTHOCSINIMXCSE K 9TOW OTpACid 3HAHUS.

Korpja ke B pesyibTaTe MOJIYYCHHSI BCE HOBBIX M HOBBIX OMIUPHUECKHX NAHHLIX OKA3bl--
BAETCSI, UTO CTAPBIA OOLUIMIA MPUHIAN Y)KE HEJO0CTATOUeH ISt UX O0'bSICHEHMSI, TOTA HAYMHAIOTCS
MOMCKH ' HOBOTO NPUHLIMNA, W TaKUM 00pa30oM COBEPIIAETCSI PA3BUTHE HAYKH.

[TpeBpalieniio XUMUUM B HayKy MEPBOHAYAJILHO CHOCOOCTBOBaJa KiacCu(uKaius paspos=
HeHHBIX XMMHUeCKMX (JaKTOB Ha 0Oase o0umero mpuHnuna, reopud ¢GJUOTrUCTOHAa, MNOpPELI0-
siennoit Wiranem (1660—1734- rr.).

SurenbCc roBoput: «XUMHSI 9MAHCHUIIMPOBAJACh OT aJXUMHH TOJIbKO OGraromapst Teopuin
¢dorucTona» 1. ;

Onnako Teopusi (JOrMCTOHA, KOTOpasi BHayaje 00Jee MM MeHee YAOBIETBOPUTENILHO 00~
FICHSIJIA U3BECTHBIE TOTd XUMHUECKHE SIBJICHNS, B KOHIE KOHIOB, MOCJe MMOYTH CTOJIETHEero Cyiie-
CTBOBaHUS, A0JDKHA Oblaa COWTU CO CUEHBI MOJ{ JaBJIEHHEM HOBHIX (DaKTOB.

Taxumu (GaxKTamu OKasajMch HAO0JIONEHUSI, YTO B MPOLIECCE CrOPAHUS METAJUILI HE TOJLKO:
HEe VMeubINaloT CBOEro Beca, HO, HA000POT, YBEIUUMBAIOT €ro. 9TH HAOMOAEHHST MO GBITH Crie-
JIaHB! TOJILKO B CBSI3W C TPHMEHEHHEM B XMMHM HOBOT'O METOJA HCCIIE[OBAHMS — METOJA B3BELIM~
Bauusl, CHITPABIIEr0 KPYNHEHIIYI0O POJb B Pa3BUTHH XUMHH, \

[TpyULLIOCh NOITOMY HCKAThb KAaKOW-TO HOBBIA MNpPUHLUI, KOTOpHIH 00BsicHAn Obl HOBbIE:
Ha0oneHus.

K 2TOMy BpeMEHH B XMMHUECKOIi HayKe yTBEPIKAACTCS MOHATHE 00 3JEMEHTAX, KaK O Mpo=
CTBIX TeNax, — MNOHATHE, KoTopoe (b0 BBefeHo eme PobGeprom Boiinem B ero counnenunn «Cren-
THueckuit xuMuK» (1661 r.). M no mepe Toro, Kak uucJo 3TUX MPOCTHIX TEJ YBEJIUUUBATIOCH, BO3~
HUKana Bce Oosbiuasi MOTPEOHOCTh B CHCTEMATU3aLUM UX. :

Voxe B-1787 r. pan GpaHIy3cKuX XUMUKOB, — 'uitton ne-Mopso, JlaByaswe, dyprpya u
BeproJie — npeasaraeT HOBYI0 HOMEHKJIATYPy XUMHUECKMX SJIEMEHTOB B CBOeM Tpyae «Methode
d’une Nomenclature chimiquer. B npemdcnoBud K 3TOH pPanUoHANIbHON XMUMHUECKON HOMeH-
wnarype JlaByasbe roBOPUT, YTO €€ Ba)KHEHIIAs 3ajaya 3aKJI04aeTcsl B YTOYHEHUH MPeIcTaBIeHH
0 XMMMYECKHX BJIEMEHTAX W O KJaccaX XMMHUECKMX COeNMHEHUH.

B 9roit cucreMaTUsandd  XdMHUUYECKUX (aKTOB O0MUM MPUHITUIIOM YOKE  SIBISIETCS
KNCHOpoOnHAsn Teopus.

Bo3HNKHOBEHNE KUCJIOPOAHON TeopHH, KoTopas Oblna HanpabieHa npoTHB yueHus 0 Gioru-
CTOHE, BBI3BAJI0 HACTOSIIYIO PEBOJIIOLUIO B XUMUU.

OnHaKo M HOBasi CHUCTEMa BCKOPE OKa3bIBAGTCST YIKE HENOCTATOUHOW [Ist  OXBaTta
BCEro 00MJIMSI DMIUPUUYECKOTO MaTEpHasa, KOTOPhIi HAKANJAMBajCs B PE3yJibTaTé MWHTEHCHBHOM
NESITeNIbHOCTH XUMUKOB BO. PpaHIUK U B IPYrux cTpaHax. ;

I'lpu 5TOM ClIelyeT OTMETUTb, YTO ITa JAEATENbHOCTh Obla TECHeHmumM o6pa3oM CBsi3aHa
€ PaSBUTHEM TIPOMBIIIIEHHOCTH M B OCODEHHOCTH TaKMX OTpacjeil ee, KaK MEeTanypruveckas,
KepaMuyecKan, CTEKOJbHAsl, MBUIOBAPEHHAsT U Ap.

B nauasie XIX B. Bepuennyc BulABUI'AeT HOBHIK NPUHLUUI CHCTEMATU3AMHN XUMUUECKUX
HNIEMEHTOB — JIEJIEHNE HA METaJUIbl ¥ HeMeTasuibl. Ho onsTh-Taku ¢ TEeYeHHEM BPEMEHH 00HaPyIKU-
SaeTCs, UTO Lesblil psif BEINECTB, KOTOPLIE OTHOCSITCS K TPYNIE MEeTaJyjioB, 00JafaloT B TO HKe
Bpemsi CBOMCTBAMM HEMETAJIIOB, U Ha000poT. Takum o0pa3oM BCKOPE ONATH BLIPACTAET HEOOXO0=
JUMOCTh B HOBOW Kiaccupuraiuu.

[MonerTky Kmaccu(puKaMin XUMHUECKUX 3TEMEHTOB M0 TOMY WJIM WHOMY npusnary Gecrpe-
pHIBHO HAOMIOAAIOTCS! B Te4eHue BCeH mepsoii M B Hauase BTOpoW mososuuel XIX B. Tlpn atom
BCE MOMBITKM MOAO0OHOr0 pofia MOCTOSIHHO BPAIAIOTCsT B KOHLE KOHLOB BOKPYI' BONpOCA O BO3=
MOYKHOCTH CYIIECTBOBAHUS OAHOI'O (MEPBHYHOrO 9AJEMEHTa», M3 KOTOPOro MPOWIONLIN  BCE
0CTaJIbHBIE DJIEMEHTHI,

Cioza B neppyio r'oJI0By OTHOCHWTCSI TurioTesa, BuiaBuuyTasi B 1815 r. aurmuiickum Bpauom
TTpoyToM 0 TOM, 4TO BCE DIEMEHTHI SIBIAIOTCS CKONJIEHUEM PassMUHBIX aTOMOB OJHOI0 9JIEMEHTA
Boioposa. Takum obpaszom Bofopon 1o IpoyTy sABASIETCS (NEPBHYHBIM DJIEMEHTOM?, U3 KOTOPOro
NPOU30IIIIH BCE OCTaJIbHBIE,

Hano cxasats, uro runoresa IlpoyTa Obijia BETPEUEHA BeChbMa Bpa)ie0lHO BCEMH XUMHUKAMI
toro Bpemenu. Ho nng wac ara rumoresa oco0eHHu 3aMeuaTenbHa TEM, TO OHA BBIJIBUTAET ISt
CUCTEMATNSALIMKM DJIEMEHTOR HOBBIM TNPUHINI, a UMEHHO — ATOMHBIA BEC. IT0 00CTOATENLCTBO:
MHOTHE MCTOPHKH XUMUH, HE FOBOPST Yiie 00 aBTOPaX MHOTOYHMCIIEHHBIX YUeOHHKOB XHUMHUH, YIIy=
CKAIOT U3 BUIY,- : : :

1 (duanextuxa npupons, ¢rp. 88, uan, 6-e,
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C 9TOro MOMEHTa BCE MOMBLITKM KiacCUPUUUpoBaTh XUMHUECKUE HJIEMEHTHl TAK WM MHAYE
<BAZaHbl C UX atomubiMu Becamu. Tak, 8 1818 r. wmseackuit xumur Bepuenuyc nyOjauKyer
qIepByI0 Ta0JMIYy aTOMHBIX BECOB, B KOTOPYIO BXOAUT 46 3JEMEHTOB. g

B 1829 r, [eGepeiinep BBUABHHYJ H/ICI0 TpUaj HA OCHOBE OTMEYEHHOI'0 MM (paKTa, YTO CXO/-
fble MEXAY €0060I0 M0 XHMHYECKHUM CBOHCTBAM 3JIEMEHTBHI MOYKHO CFPYNIUPOBATL B KJIACCHI, CO=
«CTOSIIME U3 TPeX 3J1eMeHTOB. M B Kajyicaoit u3 9TUX «Tpuany aTOMHBI BEC CPEJHEro ujeHa npu-
G/1M3UTEILHO  PaBEH CPEAHEMY apuMeTHuecKoMy BECOB ABYX KpaiiHux ajemenTon. Tak, Hanpu-
mep, Kaymii (atomublift BeC pasen 39,14), pyGuumii (atomubii Bec papen 85,4) u uesnii (atom-
wibiit Bec pasen 132,9), cpenumii apudmernueckuii Bec ABYX KpaiiHux uieHoB pasen 86,0, uro
JIOBOJIBHO TOYHO COBMAJIA€T ¢ aTOMHBIX BECOM CpeHero ujeHa.

B 1850 r. nemenkuii xumnk Ilerrenkodep n B 1851 r. ¢ppanuyscknit Xumuk Jlioma Hesasu-
«CHMO JIPYT OT Apyra o0pamaioT BHUMAHWE HA HAJMYNE HECKOJNbKUX CPYMIl 3JIEMEHTOB, CXOAHBIX
Mey co00I0 0 XUMHYECKHM CBOMCTBAM, M yCTAHABJIMBAIOT, YTO MEXAY STHMH CBOHCTBAMH M
BEJINUMHAMH ATOMHBIX BECOB HMMEETCS KaKasi-TO CBSA3b.

B 1862—1863 rr. lllankypTya B psine coobuenuii ppaanyackoit AkanemMuy HayK A0KJIaabIBaeT
0 CBOGH MOMBITKE CHCTEMATU3UPOBATh HJIEMEHTB!, KOTOPbIE OH PACMOJIONHII 110 BUHTOBOW JiuHuM,
‘HAHECEHHOH HA MOBEPXHOCTb LUJMHAPA, B MOPSIAKEB 03PACTAHHSI ATOMHBIX BECOB.

B 1863 r. Hbloy1an/ac u3naraer CBO0 MBIC/Ib O MEPUONMYHOCTH ATOMHBIX BecoB B Koposes-
«CKOoM ofmecTBe B JIouaoue, npuyeM OH OTMEYAET MOBTOPEHHE CBOWCTB 3JIEMEHTOB YEPE3 Kajydable
B0CEMb M3 HUX M CPYMIBI CXOAHBIX JIEMEHTOB HA3LIBACT OKTaBaMU.

Haronewn, B 1864 r. Jlotap-Maitep B kuure «Hoseifimie Teopuu XUMHH» JACT Y)Ke BECbMa
Pa3BUTYIO CUCTEMY 9JIEMEHTOB, MMPHYCM B 3TOH CHCTEME aTOMHBIM BEC UrpAeT y)Ke NOBOMbHO KPyfi=
HYI0 POJib.

Taxum 00pPasom Mbl BUAWM, UTO PA3IHUHBEIE TPEACTABUTENIM XUMUYECKON HayKu eute 10 Meu-
JIEJIEEBA YCTAHABJIMBAJIM 3aBUCHMOCTh XHUMHUYECKHX CBOHCTB 2JIEMEHTOB OT UX aTOMHLIX BECOB
‘W yKasblBajd HA COOJIOAAIONMIMECS 3/IECh 3AKOHOMEPHOCTH.

OHAKO TNPEeNmecTBeHHUKY Menneneesa HE TOJbKO HE. CACHANH W3 3aBUCHMOCTH MEAY
CBOUCTBAMU 9JICMEHTOB M MX AaTOMHBIMA BECAMM TEX IEHUAJbHLIX BHIBOJOB, KOTOPHIMU MOPa3nJi
yayuHblid MUp MeHnnenecs, HO U HE OTINYAJIMCH HEOOXOAUMLIM MY)KECTBOM MBICJIH [ SallUThi
MalIeHHOH 3aBUCHMOCTH.

Tak, Hanpumep, Jlotap Mailep, oTMeuast B ynOMSIHYTOH KHUCE, UTO «HEb3sT COMHEBATHCS
B HAJIMUMM 3aKOHOMEPHOCTEH B YUCJIAX M BEJMYMHAX ATOMHBIX BECOB», IUECTh JIET CIyCTs MUILET:
«Bbi0 OBl MOCMENMHO USMEHSIT 10 HBIHE TIPMHSITHLIC ATOMHBLIE BECAa HA OCHOBAHUM CTONEL
HENPOYHOTO MYy HKTa» (MOAYEPKHYTO Hamu—A. M.). ‘

Hpyroit npumep. Korpa Helosnsnne nornaasiBag B Hoposesckom obmecrse B Jlonnone
CBOI0. CHUCTEMY SJIEMEHTOB, PACHOJIOMKEHHBIX B MOPSIKE BO3PACTABIINX aTOMIIBIX BECOB, OMUH N3
CaymaTenei safgan emy Bompoc: «A HE npo0oBaJyl M AOKJIAAYUK PACMOJIOYKHTE JJIEMEHTHI B anja=
BUTHOM [TOPSUIKED. »

IMonanobuiock BeICTYNJIEHHE Menieneesa ¢ €ro HernoKoneGuMoit YBEPEHHOCTHIO B MEpHo-
JMUYHOCTH CBOJCTB DJEMEHTOB, KOTOPYIO OH NPHHSJI 3a 3aKOH MPUPOAbL W HA OCHOBAHHH KOTOPOH
OH MOI' MpejacKas3aTh CYMIECTROBAHME HEU3BECTHLIX JJIEMEHTOB, AJsI TOro uroObl HOBasl cHCTEMa
DJIEMEHTOB IT10JIyYHJia BCEOOLIEE NPU3HAHME M MPOYHO JIErJa B OCHOBY HAJIbHENHUIEro passuTusi
XUMHYECKOH HayKH.

¢
*
* *

.

[TepuonuuecKasi cucremMa 3JEMEHTOB, co3fanHasi MenjeneensIM, MMEET P HEA0CTATKOB,
Ha KOTOPble YKA3BIBAJ U CaMm €e aBTop. ~

Tax, Hanpumep, B BEPTHKAIbHBIX Ipynmax Ta0anupl He Beeraa 00beuHeHsl AEHCTBUTENBHO
cxonmvie syiemenTsl, anee, To obcrosrenscTso, uro B VIII rpynne B Kay<iol KJETKE CTOAT TPU
DIIEMEHTAa BMECTO OJHOTO, AENAeT aTy Tabyuuiy He COBCeM ueTiol. OCHOBHOW >Ke ee Hel0CTaTOK
BaKJIOYALTCSI B TOM, YTO B HEKOTOPBIX CllydasiX BJEMEHTHI ¢ MEHbLIIUM BECOM CNEAYIOT 3a 9JIEMEH~
Tamu O0JIbLIEr0 aTOMHOTO Beca. Tak, Hanpumep, aprod ¢ aToMHbIM BecoMm 39,9 waXonuTcsi B Ta-
Onuie Rrepend Kajus ¢ aTomusiv Becom 39,17 KoOanbT C aTOMHBIM Becom 58,9 mpeniuectryer
HUKEO ¢ aTOMHBLIM BecoM 58,6; Tesnyp caTomubiM Becom 127,5 mnocrasien Bnepeau uoaa, MMEo-
uero atomunit sec 126,9. ;

OTH HECOBEPIIEHCTBA CHCTEMBI HE MOT'YT, OAHAKO, YMAJIMTh OFPOMHOIO TMOJIOXKHTE/ALHOrG
3HaueHust ee sl pauMoHaJbHON KaacCHpUKALUH XUMUYECKUX 9JIeMEHTOB U TPYJIHO CKasaTh, Cys
MeJIH JIH OBl XUMUSI U CME)KHbIE C HEl HayKH IPOJABUHYTECS K TeM BEpPUIMHAM, KOTOPLIE 3aBOERAJIA
Tenepb, 063 nepuoauyeckol cucremsl Mensesneesa.

B cambIX KpaTKHUX uepTax 3Hauenue ee MoykHo Gopmynuposats caeaywomum obpasom. Coa-
JAHNIO MEPHOMUECKON CUCTEMBI B 3HAUYMTENbLHOW Mepe 005I3aHBl OTKPBITHS HECKOJbKUX Henape-
CTHBIX 9JIEMEHTOB, B TOM HHCJIE SNICMEHTOB, CYHUIECTBOBAHHE KOTOPBLIX MpejacKasan Menpesnees,
HeXona M3 cBoeil cucrembl, Tak, uepes HeKOTOpPOE BpeéMsi nocje onyGauKoBaHusi Meniesneesnim
TIEPHOJMYECKOIi CHCTEMBI ObUTM OTKpbIThI: Tamuit (Mo Menjeneesy 9Ka-amomuunit), CKaHmit
(aKa-6op), repmanuit (9K4-KpPEMHUIT),

Brarofapsi MepHOAHYECKOIl cucTeme GuInN MCIPABJIEHBI BEMYMHB ATOMHBIX BECOB MHOTHX
snemenToB. Tak, yHaJoOCh MCIPABHTH ATOMHLIE BECa CJEAYIOIUX HJIEMEHTOB: LEpHs, JaHTaHa,
JUCTIPO3Kst, WHAKS, KOTOPbIM JI0 TOTO MPUMHCHIBAJIM ATOMHbIH BEC, B MOJTOpA pasa MeHLIIM
AEHCTBUTEILHOFO; TOPUST, YPaHa, ATOMHbII BEC KOTOPBIX 10 TOFO MPUHAMAJM BABOE MEHLIIE ACi-

X
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CTBUTENILHOT0; W 9p0Hsl, aTOMHBIA BEC KOTOPOro ObUT MPEeyMEeHLUICH B TPU pasa M0 CPABHEHUIO
¢ UCTHHHBIM.

Iepuonuueckas cucremMa MO3BOJIMIIA PACUIMPUTh HAIIM 3HAHUA O XUMHYECKHX dopmax coe-
NHHEHWH, YSCHUTh NMPUPOAY MHOTMX Ba)XKHBIX XHMHYECKMX MPOLECCOB, KaK siBJICHHS MOJIMMEpHU-
3aUMU HEOPraHUYECKUX Ten u [p.

Iepuoanyeckuil 3aKoH CHIrpasl KPYMHYIO pojib B NMPONECCE NasbHEHmero pasputesa Gusuka
M XHUMHMH — NP U3YUYEHUH PaJMOaKTUBHBIX BEIIECTE, CTPOEHHSI aTOMa, CTPYKTYpPbl ATOMHOIO:
Sinpa U T. I. 3A€Ch CNEAYET OTMETUTD, YTO HAUMHAS C NOCAeaHuX aecstuyernit X IX B. ¥ 10 ceit neHb.
Pa3BUTHE XMMHHU COBEPIIAETCST HA OCHOBE TECHEHIIeH CBA3KU C PU3UKOIL, TaK 4TO B KOHIE MPOLIJIOro
CTOJIETHS1 BO3HHWKAET CrenuasibHasi MPOMEXYTOUHAS1 AMCLMIIIMHA — (U3UYecKast XUMHsl, a B CaMoe
TI0CJIEIHEE BPEMs1 CO3/AeTCsl U Xumuueckas Quguka. MurepecHo, uTo eue Jurensc B «HuameKTnKe
NPUPOABIY * YKa3blBaeT HA HEOOXOAMMOCTh CBA3UM MEXNY MOJEKYJSIDHOW W aTOMHOW HayKamH
¥ MOMYEPKUBAET, UTO «MMEHHO 31 €Ch NMPHUXOJNHTCA OXUAATh Beanuahmwux
pe3ynbTaToB (paspsaKa IJHrenbca).

OnHVM U3 BaXKHEWIIHX MYHKTOB COBMECTHOT'O MPHJIOKEHHUS CUJT PU3UKOB ¥ XUMHKOB B IO~
CIEHNE MOJIBEKa SIBJISIETCS1 BONPOC O CTPOEHMH BemecTBa. B XuMuM, KaK Mbl 3HaeM, aTa npobnema
UMEET MUIMHHYI0 HCTOpHIo, Eciii He KacaTbCs BO33peHUi NPeBHHX aTOMHCTOR, HauKuasi ¢ JleBKunmna
u JIeMoKpuTa, TO aTOMHAsi TEOPUsl B XUMHH BNEPBHIC MOSIBJSIETCS B camom Havasie XIX B. B pe-
aysbtate pador JlanbTona.

B ¢u3uke Hauano MCCNEAOBaHUN O CTPOEHHH BEMIECTBA CBA3aHO ¢ M3YUCHWEM 3JIEKTPUYCe
CTBA M B YACTHOCTH C OTKPHITHEM KaTofuwelx siyuedt 3. Tonbmureiinom (1876 r.)

B 1895 r. B. Penrres, pa6otas ¢ KaTOAHBLIMI JIy4aMH, OTKPBIBA€T HOBBIE JIYUd, HA3RaH=
HBIE ero uMeHem, a satem Anpu Bexwepenb u cynpyru KiOpH OTKpPBIBAIOT U M3yualoT sIBJIEHMSE
panvoakTuBHOCTH. B peaysbtaTe 9THX paboT ObLIO NOKAa3aHO, UTO aTOM HE SBISIETCS T0-
ciiefiHelt Menbuaiieil yacTHUKOM MaTepUH M YTO €CTh 00JIeE MEJIKHE YaCTHILI MATEPUN — BJIEKTPOHLL,

B 1911 r: Pesepdopn BeiCTynaeT ¢o CBOEH TEOpUEH CTPOEHHSI aTOMa M JaeT MEepPBYI0 MONEIB
CTPYKTYpbl aToMa. Cornacno sToi'Seopui BHYTPH aTOMa HAXOAUTCA 3aPSHEHHOE T00YKUTE b HbIM
9JIEKTPUYECTBOM $IAPO, BOKPYF KOTOPOro BPAmIAIOTCS MO Pa3nyHbIM OpOUTaM 3JIEKTPOBI.

K aTomy BpemeHu fosiBASIETCS1 U psif npulopoB, KOTOPLIC NO3BONAIOT HAGMONATL OTAENBHBIS
COCTABHBIE uyacTH aToMa. HpyKc H306peTaeT COMHTAPUCKOI, B KOTOPOM HaXoauTCA HEO0IbIIoNH
9KPaH, TIOKPBITEIA BEIIECTROM, CBETSIMMCS MOM BIAUSIHUEM JyucH paaus. Yepes nyny CUHTapu-
CKONa MOYKHO HaG0naTh KaK a-yacTHIBl YyAApsiioT B 9KpaH, Ha KoTopom Gnarogapsi 9TOMY BO3=
HUKAIOT sApKUC OGJIECTKU, TAK HasbiBaempie cruuuuaauuud. B 1912 r. Yapnss Buabcon cospaer
YpE3BBIYANHO OCTPOYMHO CKOHCTPYMPOBAHHYIO KaMepy, € MOMOIIBbIO KOTOPOH yAaeTcs moJIyuuTh
TaK Ha3biBaEMbIE «TyMaHHbIe» (doTorpaduy nyTH Q-yacTHll.

91 npubopHl YK HAI0T BO3MOMNHOCTh SKCMNEPUMEHTANIbHO JI0KA3aTh, YTO ATOM HE NPEACTa~
pasieT cobo# mocyeaHed yacTinbl MAaTEPUH, a B CBOIO OYCPEIb COCTOMT M3 OTAENBHBIX YACTHIL.
CoBEpIIEHHO OUEBMAHO, 4TO NPUOOPH MOAOOHOr0 XapaKTépa MOTJIM BOSHMKHYTb TOJbKO Ha Oase
MOIHOTO pa3BuTHs TeXuuky B KoHue XIX v navane XX B.

TouHO TaK >Xe TeopeTHYecKne paboThl M0- NPOHUKHOBEHHI0O B TalHBI CTPOEHHS BEUIECTDA,
U3yueHue BNEKTPOHOB ¥ T. A. NECOMHEHHO CTUMYJWPOBaNUCh B 3HAUYNTENLHOW CTENmeuu norpet-
HOCTAMH TaKUX OTPACHed TEXHUKH, KaK 3JEKTPOTEXHMKA, PAfUOTEXHUKA M T. 1.

B 1913—1914 rr. ®asnc, Coanu v ap. ony6AMKOBBIBAIOT CBOU PaloTel, B KOTOPHIX OWH Ha
OCHOBAHNK M3YYeHWsI PAANOAKTUBHBLIX BEINECTB KOHCTATHPYIOT HAJNUME TAKHUX JJIEMEHTNB, KO-
TOPHIE [0 CBOUM XUMUYECKUM U (UIUYECKUM CBOHCTBAM TOYK/IECTBEHHBI HEKOTOPLIM W3BECTHLIM
9JIEMEHTaM, HO B TO )K€ BPEMsi OTIIMUAIOTCS1 OT HUX ATOMHBIM BECOM.

Takum 06pa3om ObIJIA OTKPHITH KaK Obl HOBBIE (DJEMEHTH» HWJIM BO BCSIKOM Cllyuae HOBLIE
BEIECTBA, KOTOPHIE KAK-TO HAAO0 ObLIO pasMecTuTh B Tabnuie Menneneesa. 310 Kasajoch Ha mep-
BBIX MOpaxX BECLMA 3aTPYAHHTENIRHBIM AEJIOM, [OTOMY YTO A/ PAAHOAKTHBHBIX 3JIEMEHTOB B 3TOW
TabNMUE MMEETCs, HarpuMep, ToJLKO 12 MecT, a B AeHCTBUTENLHOCTH 3NEMEHTADHBIX PaanoaKs
TUBHKX BEIIECTB OKA3aJ0Ch 37, MPUUYEM aTOMHBINA BEC MX KoJsiehyeTcs: B pa3mepe ot 204 no 238.

TyT HA NOMOMIb MPUIILINA PEHTIeHOBCKME nyun. B pesynbrarte paboT psima ydeHbIXx u3obpes
TAETCSA PEHTreéHocKon, Oyarofapsi KOTOPOMY YHOAeTCs MoJiyuaTh H H3yyaTh pPEHTFEHOBCKHE
CIIEKTPB! PAa3JINYHBIX 3JIEMEHTOB. 5

VIMeHHO mosnyuenne peHTreHOBCKUX CMEKTPOB PASHLIX SJIEMEHTOB M WX CPaBHUTEJILHOE U3y«
yenue nossosnnao B 1913 r, anrnuiickomy guanky Mosnn yCTaHOBUTH, YTO KayK/blil 9nemMeHT obna=
JIAeT TONBLKO €My OJHOMY CBOMCTBEHHBIM XapaKTEPHBIM PEHTIEHOBCKUM CMEKTPOM M uTO MEXAY
YHCJIOM JIMHUH CMEKTpa Ka)KIOro SJIEMEHTa W €ro MopsiAKOBLIM HOMEPOM B Tabqaune Menpeneesa
MMECTCA BNONHE ONPEENEHHOE COOTHOUIEHUE.

B 7om ke 1913 r. nesanoqro no Mosnu ¢usnk Ban-nep-BpyK nepewiif BbICKa3biBaeT mnpens
MOJIOYKEHUE, YTO MOPSIKOBOE YUCIIO IEMEHTA, 3TO — YKCIIO MOJIOYKHTEJIbHLIX 3aPs0B siapa aToma,

B panbueiiimem 91o GbII0 SKCIEPUMEHTANbIO NO0Ka3aHo pabotamu 9. Pesepdopna u Jbr, Ysa-
BUKA, W C TEX MOp PpacrooKeHue 3JIEeMEHTOB B NMEPUOMUECKON cucTeme Menzesneesa paccvars
PUBaeTCs € TOYKU 3PEHUsI BO3PACTAHMUSI B SJIEMEHTAX UMCJIA MOJIOKUTENbHBIX 3aPA0B A/ipa aToma,

M Tak KaK y PasHbIX M30TONOB OJHOI'O M TOr0 YK€ NEMEHTA 0Ka3aJioCh O[MHAKOBOE YHCIIO
TI0JIOYKUTENBHBIX 3apstAnB SiApa, TO MX CTaJH PACCMaTpUBaTL TOJBKO KAK PA3HOBUAHOCTb OJIHOTO
¥ TOT'0 YKe DJIEMEHTA ¥ B KauecTBE I Ji € 51 i bl MX OY€Hb JIErKo OblJI0 MOMECTUTL B OAHY COOTBET=

CTBEHHYIO KIIETKY MEPUOJMYECKON CHCIEMBI,

1 Crp. 152, nan, 5-e,
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\

Taxum 00pa3oM, nocsie TOro KaK MepuoAMUECcKast CHCTEMA dNeMEHTOB Oblila pedopMupoBana
Moz ¥ JAPYrdMM YUYEHBIMU, TIEPBOHAYAJILHOE PACMOJIOXKEHHE BJIEMEHTOB B Hel, yCTaHOBICHHOE
MenpiesieeBbiM, 0Ka3aa0Ch COBEPLIEHHO HENOKoJEOUMbIM. Uepes noncToneTue, CefoBaTenbHo,
repuanbHasi cmesiocTs Menpenieesa, NOMECTUBIMENO HEKOTOPBIE SSEMEHTHI, HECMOTPSl HA WX
HECOOTBETCTBEHHbIA ATOMHBIA BEC, B Te KETKH TaOJMIBl, B KOTOPHIE OH CUMTANL HYIKHBIM
UX MOMEeCTHThb, Moayuusia OGiecTsiee sKcnepumenTanLioe. 060CHOBAHMUE, ]

Eme oguum TpuyMboM MEHIENEEBCKOro MEPHOAMYECKOrD 3aKOHA 0Ka3anoch OTKPHITHE
B. Pam3aem (XpoHOJIOFHUECKH O0oee paHHCE) Psifd TaK HasuwRaembiX GaropofHelX Tasos,
KOTOpblE LEJMKOM YMECTHIIHCh B HYJIEBYI0 TPYNNY MCPUOANYCCKON CHCTEMbI. ]

HecmoTpst Ha TO, YTO pPaHEE HWKTO .HE MPCANOJArajl BO3MOKHOCTH CYIMECTBORAHWSI TAKUX
ra3os, KaK renui, HeoM, aprodH, KpunToH, KCEHOH, PAJOH, HECMOTPS Ha To, YTO caM Mewnenees
HE 0CTaBUJI VISl HUX CBOGOMHBIX KJIETOK B CROEH TaOJMUE, X OTKPLITHE HE TOJILKO HE MOA0PBaJIO
3HAYEHUsT MEPHONMYECKONH cucTeMbl, HO, HA060poT, ykpenujno ee. Bo3pacTanue aToMHBIX BECOB
9TUX BHOBL OTKPBITHIX 3JEMEHTOB ObIJIO MOAYMHEHO TaKOH NOpasuTesbHON 3aKOHOMEPHOCTH, YTO
HE MPHUULIOCH (PyOMTh OKOH» UL BMEWIEHHs] UX B Tabsauny. Bee Gnaropoanbie rasst 6ulam o0benn-
HEeHBI P OIHY FPYNMNY W OKA3aJKCh O PF a HM 4 €C KK CBA3AHHLIMYU C NEPHOIUUECKON CHCTEMON.

B CTOJIETHIOIO FOOBIIMHY POMCACHUS aBTOPA MEPUOAUUYECKON CUCTEMBI DJIEMEHTOB MBI MOMEM,
CHeNOBATENbHO, KOHCTATMPOBATb, YTO 9Ta CHCTeMa OJIECTSINE BBIAEPIKANA NMPOBEPKY BPEMEHU.
A rnaBHOE MbI MO)KEM OTMCTHTb, WTO 9TO renuanbHoe o6obwenue nogmywuno 6o3o# nns pana
APYIHX, BEJIKKUX WM MJIONOTBOPHBIX HayuHbIX 0000mennii, o KoTophix Mennences ne mor u npen-~

nojararth, cosnaBas CBOIO CHCTEMY.
*
* *

Kacasice NajabHEHINEro pasBUTHUS YUYEHHS O CTPOEHMH BEUWIECTBA, HAAO0 OCOGEHHO OTMETHUTH
paboThl naTcroro yuenoro Husbca Bopa. Teopus Bopa 3HaunTesibHO pacumipuiia NpeacTaBieHusE
0 CTPOEHHM aTOMa W OKa3ajach OCHOBOM KPYNHEHIIHX AOCTHIKEHHH B 910U 06nacTv B manbHeii-
meM., OHa K€ MpUAaJia HOBLIY CMLICJ NMEPUOAMYECKON CHCTEME BJIEMEHTOB W T03BOJIMJIA TOHSATE
TO, 4TO Kas3assoch 3arafouHeiM B Tabnuue Menneneesa.

Bmecto sunepoit Teopun Pesepdopaa, Kotopasi He 06bsICHANA, KAK SKE PACTIOIONEHB! SeK~
TPOHBI B aTOME, OT YCr0 B CYUIHOCTI! M 3aBUCAT XHMHYECKHUE CBOMCTBA 3NEMEHTOB, BOp. BRABUHY M
CBOIO MOJIEJIb CTPOEHHS1 aTOMA, 3WKISINLYIOCS HA TPEX OCHOBHBIX NMPHUHIMNAX,

Corsacuo moaenu Bopa 97€KTPOHL B aTOME BpPAIAOTCst HE 0 JI00bLIM 0pOUTaM, 2 N0 BrIOJN-~
HE OTpENIENICHHbIM, TAK HASbLIBAGMBIM KBAHTOBBM MIM VCTOHuUMBH M op6uTam.
910 nonoyxenne Bop BHICTABUJ B KAYECTBE MEPBOr0 MOCTYJIATa CBOE Teopuu.

Janbme Bop noxasas, 4To NpH BPauEHUM 3JIEKTPOHOB M0 OfHOW W3 KBAHTOBHLIX OPOMT OHM
BOBCE HE M3MAY4Y4lOT BWEPruM, KaK 9To npeanosaran 3. Pesepdopa. s

Hcnycranne sxe aToMoM JAyuucTod snepruu Bop OOBSICHSET CBOMM TPETHHM MOCTYJIATOM,
KOTOPBIA [NACUT, UTO 3TA NOTEPsl ATOMOM SHEPIUM NPOUCXOUT BO BPEMST (MIEPECKOKAN INEKTPOHA
¢ 0pOuTbHl, HaXoJsueHCsa fafbIIe OT siApa, Wa opbuty, Oosee HausKyio k Hemy. ObpaTublit «epe~
CKOK» 971eKTpoHa € GoJee GsmsKoit opOuThl Ha GoJsee yRaNeHKyio CONPOBOKAACTCS YBEJHYEHHEM
BHYTPEHHEro 3arnaca SHEpruu aroma, i

Bhiguras CBOW MOCTYNATH, Bop BHAuane npeanosiaraer, uTo SAEKTPOHBI ABMIKYTCS BOKPYF
sijpa TPYNNAMK MO OAHKEM M TEM )K€ KPYroebiM opOurtam. Takum 00pasom BOKPYT SApA JOJDKHO:
Gpisto HAXOAUTHCST HECKOJBKO KOHUCHTPUYECKHX KOJen. OL&HaKO BOOCHEACTBUN  BBLISICHUNOCH,
UTO Ka)<ablik 97eKTPOH MMEET CBOI0 OPOWTY W 4TO BCE 9TH OPOMTHI HAKJIOHEHB! APYT K APYTY MO
PasjMYHBIMU YT JIaMU.

Ha ocHoBauuy 9THX JAaHHBIX Pa3BUTHE TEOpHM Bopa UM camum u pPSOM OPYTUX MCCIEN0Ba~
Tenei, xak Koccenb, Cronép, Csunne, lNMaynu, npuBeno K NpeaCcTABIEHHIO O CYIIECTBORAHUR.
BOKDYT siipa 9JIEKTPOHHOM 00070YKH M3 Psifia CJIOEH, HA KOTOPBLIX M PACTIOJATAIOTCS DIIEKTPOHDL..

Kayantit ny cnoes aneKTponHoi 000N04YKK 0 MEpe YAaNeHUsl OT sinpa aToma 0003HayaeTCs
Gyweamn K, L, M, N, O, P v Q. $IcHO, KOHEUHO, YTO HE BCE DJIEMEITLI HMEIOT OAMHAKOBOE KO~
YECTBO 9JIEKTPOHHBIX CJIOER. T'esiuit, HATIpUMED, YMCJIO BHESIIEPHBIX 3JIEKTPOHOB KOTOPOro pPaBHO:
NBYM, MMEET OJIMH TOJILKO aNEKTPOHHBLA coolf K. Ypan, BOKPYT siipa KOTOPOro Rpamaercsi 92 anes:
TPOHA, XapaKTEPU3yeTCsi HAJMUHEM CEMU BNEKTPOHHBIX cjoeB. M ecam Ml Haunem paaSop cTpoe-
HUSl CJOEB DJICKTPOHHBIX 000JI0YEK KAXKI0T0 3JEMEHTA, NEPEABUNASICh B MOPSIKE UX PACNOTONKE~
Hust B Tabsune Mewaesgesa oT BONOPOAA K YPary, Mbl YBMINM, KAK € YBEJMUEHHEM YiC/Ia BHEe
SIIEPHLIX 3JEKTPOHOR MPOHCXOMUT KaK Obl «MOCTPCHKAN KAXNOT0 M3 9THX SJEKTPOHHBIX CJIOEB.

| Cneayromasi Tafanua na cTp. 192 XapakTepusyer rpynnipoBKH 3NEKTPCHOB MO CJIOAM:
BO RBcex 9JEMEHTaX.

M3 7ot Tabnvus BUIHO, YTO HEow, Hanpumep, o0nagaer TONEKO ABYMST 9JIEKTPOHHBIMH!
cnosimu K v L, U3 KOTOpex K umeeT NiRd, 2 L — BOCCMb 9JIEKTPOHOB. APrOH XapaKTepHU3yeTcsi Hat
Junem tpex cioes: K, L v M. Kpunron umeer yrke uersipe ciosi: K, L, M u N.

Mb1 pe Oynem paccMaTpupaTh CTPNEUHs HJEKTPOHHOM 000JIOUKH aTOMOB BCEX 3JIEMEHTOB..
Ormerum TONBLKO, YTO XUMHUYECKHE CBOMCTBA SJIEMEHTOB 3aBUCST OT KOJIMUYECTBA 9JIEKTPOHOB B Ha-
PY)CHOM CJI0€ SJIEKTPOHHON 060JI0uKH, EcCnu ynucio 2JeKTPOHOB STOT0 HAPYIKHOTO CJIOS MEHbLILE!
BOCHMH, KaK Yy BCEX 9JIEMEHTOB 3a HCKJIIOYeHHEM 01arOpOMHBIX r'as0B, TO TAKWE SJIEMEHTH! XapaK-:

- TEpHBI ONpefieJIeHHBIM CTPEMJICHUEM K CO@ANHEHUIO C IPYTUMH 3JIEMEHTAMU, T. €.'y HUX NpOosiBJsier--
Cs1 (BAaJICHTHOCTBY — OJHO 13 OCHOBHBIX XHMHYECKHX cBolicTB. Ecnu e Hapy:Hblil Clo¥
ANEKTPOHHON 000710uKH, KAK Yy OJaropofHElX rasoB, HMEET BOCEMb 3JIEKTPOHOB, MM, KakK.
T'OBOPAT, MOJIHOCTBIO NOCTPOEH, TO TaKoi anement ne o6sanaeT HUKaKoN BaJGHTHOCTEIO,
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Taxum 00pa3oM CTpPoCHHE aTOMAa M B YAaCTHOCTH CTPOEHHE HAPYIKHOT'O CJI0S1 SNIEKTPOHHOU
000J109KM aTOMa TOMHOCTLIO 00BSACHSICT NPUPOLY BaNEHTHOCTH — OHOFO U3 KPACYTOJIbHBIX KaMe
#€il BCEr0 3MaHUA XUMUYECKOW HayKu.

Ha ocnose Teopuu Bopa mnepuoanueckast cucrema 9J7eMEHTOB 0Kazanach JULICHHON Tex
HEZOCTATKOB, KOTOPBLIC OBIIM XaPAKTEPHBI 151 Hee paubuie,

[Ipeskne seero u3 nactynatos Bopa Beipocna rempanbhast runortesa Mosaw 0 3HAYCHUM
ATOMHOI'0 4uCJa B MEPUOAMUECKON cucteme . Tenepes CTano MOHATHBIM MPENIE BCEro, nouemy
B Talinvue Menneneesa HeKOTOPble 3/eMeHTH! C 60JbIINM ATOMHBIM BECOM HaXoAATcs nepen 9Je-
MeHTaMu C MeHbIUHM aTOMHbIM BecoM, Kak Ar u K, Ten J, Cou Ni, Thu Pa.

[ostyunsio cBoe 00bACHEHHE TO 00CTOATENBCTRO, uTo B VIII rpynne Kaxuas wieTka coaep=
JKUT 110 TPy 3JieMeHTa. OKa3niBaeTCsl, uTo HAPYYKHBIA C0ii DJIEKTPOHHOH 000JI0UKH KAKAOTO W3
DJIEMEHTOB ATOH I'PYNAbI COAEPIKUT OMMHAKOBOE KOJIUYECTBO 9JIEKTPOHOB, B TO BPEMs KaK 4uCIIO
TAKOBBIX BO BHYTPEHHUX CJIOSIX OGOJIDUKK ATOMA PasivuHo,

710 KE MOJOXKEeHUE, T. €. 0AUHAKOBOE KOJMYECTBO 9NIEKTPOHOB HAPYIKHOIO €JI0ST 060JI0UKH
¥ PaSHOE RO BHYTPEHHUX CJOAX, OTHNCUTCA TAKHNKE K IJEMEHTAM PEIKNX 3eMenb. [MosTomy Teneps
COBEPUICHHO MOHSITHO, MIOYEMY BCE 3TH 15 PEAKO3EMEEHBIX 9JIEMEHTOB HAXOMSITCS B OAHOMN KjeTke
Ta0dnuuel Meuneneesa. :

Kaaapuweeca panbile HEOOBSICHUMBIM, TOYEMY PASNUUHBIE MEPUO L CoJiepyKaT HEONMHAKOBOE
KOMTUYECTBO INIEMEHTOB, OOBACHENO TeNepb TAKHKE, MCXONs M3. XapaKTepa CTPOEHMUS HAPYIKHOrO
€051 3JIEKTPOHHOH 000J10UKH,

INEKTPOHHASE TEOPUST CTPOEHUS ATOMA YCTAHOBUIIA, 'ITO OT BOIOPONA O ypaHa MOKET ObITh
Tonbko 92 anementa. Pagymeercs, 9THM He HCKJIIOUEHA BO3MOYKHOCTL OTKPBITUSI HOBOIO JJIEMEHTa,
KOTOPBIA MOYXET MMOMECTUThCSI MOCTe ypaua.

YoKe 13 TOro, uTO 31Ch M3JI0M(EHO, BMUIHO, KAK MHOIO HOBOFO BHECJIO B HAYKYy y4eHue o
CTPOEHUU aToma. .

OIHAKO JIMIIb B BO3MOYKHOCTH MPUIIOMKEHUST ITOTO0 YUEHUS K MPaKTUKE OTKPLIBACTCH HACTOSI-
iee ero gnauenne. OCYIECTBIEHME TaKUX 3ajay, KaK TPEBPalIeHUEe 3JIEMEHTOB Apyr B ppyra,
MCIONb30BAHNE BHYTPUATOMHOM 9HEPrUM W Ap., MOYTH OTKPBIBAIOT GearpaHnuHble NePCHEKTH BB
B TeXHWKE.

Ho n takue, Kasanoch Obl, HCKMOUHTENLHO TEOPETUHUECKIE TOCTHIKEHUS COBpPEMEHHOH HAYKH,
KaK HAaXO0)K[ACHWE LEJIOr0 psifia HOBBIX M30TONOB, Y KE CyJIAT BECbMa MHOI0€ JJIsi MPaKTHKH,

Tak, U3 OTKPBITOr0 roja TPU Ha3ajl TSHKEJNOro M30TONa BONOPOAA C ATOMHLIM BECOM 2 yhaa=
JIOCh TOJIYUHTb TAK HA3LIBAEMYIO TSHKENYI0 BOAY € YAenbHbIM Becom 1,1, oGnapammyio cosep-
{ICHHO HEOKUJIAHHBIMK (PM3NOJIOFHIECKUMH CBOliCTBaMH, TsDKesNasi BojJa CMEpTEbHO AEHCTBYET
Ha OPraHU3Mbl U 'HE [AeT BO3MOXCHOCTH MPOM3IpAcTaTh CeMeHaM, Mol eme He 3HaeM, K KaKum
De3yJIbTAaTAM NPUBEAYT AajibHEHIINE UCCNIEN0BAHUS TSHKENION BOABI, HO HAalO MOJAraTh, 4To yiKe B
QyumKaiiiiie Foapl oHa npuolGpereT GoJIbLIOe MPAKTHUECKOE 3HAUCHME.

Mbl_HE MOXKEM 31eCh OCTAHABNMBATLCA HA UEJIOM PSIE APYTUX JAOCTHIKEHUH COBPEMEHHOM
Hayku, 100 9T0 HasieKo pacmmpuio Gul pamKu Hamei Tembl,

Heob6xomuMo 31ech elle TONbK 0 0TMETUTD, 4T0 B 061aCTH CTPOCHUST aTOMA HAM yKe U3BECTHO,
4TO KpOME TPOTOHOB M BHYTDHSI/EPHBIX OJIEKTPOHOB, COCTABIAIOUIMX SIAPO aTOMAa, KPOME BHe-
ANCPHBIX SJEKTPOHOB, BPAIMAIOMMXCS NO DIANITHIECKMM 0pOuTamM BOKpPYr siapa, B COCTaB aToMa
BXOMAT €We M JPYrue HacTHubl marepud, B 1932 r. YUagsuk OTKpLLI B aTOME H e i T p O H,
a AunepCdH M BJSKKET — T 03U T p 0 H. TT03UTPOH — 9TO HACTONLKO MeNKast yacTuua Mma-
“TePUM, UTO OHA MOUTA B JBE THICSUM Pa3 MEHBIIE NPOTOHA, KOTOPHI A0 CUX MOP CYMTANCHA 1O
00pemMy camoii MEHBIUCH YacThuer atoma. 5

Taxum o6pa3om OJeCTALLE ONPaBAajaoCh npensuaenue Jleuuwa, nucapurero eme B 1908 r.
B (MaTepuasiuaMe i SMIUPHOKPUTHLIMIMEN: (DJIEKTPOH TaK K& HEH CU € P N a e M, KAK U aTOM»
(TOUEPKHYTO JICHUHDBIM).

i Ho Ko Bcem aTUM U3YMHUTENILHBIM AOCTHIKEHUSAM B 06/IACTH M3YYEHUS] CTPOEHUS BEIECTBA,
KOTOPEIE FIABHLIM 00pa3om Obuin chenann Gpuaukamu, MOXKHO GBLAO HPHTTH TOJIBKO Ha Gaze mpe-
JBIAYINETr0 AETAJIbHOrO U3YUCHHST OTACJIBHKIX 3JEMEHTOR XUMHUYECKHUMH METONaMH., 581 aTOM yray-
OueHHOM W3YUCHUH BeimecTBa TaOanua Menjeneena oKasasia HE3aMEHMMYIO MOMOIb.

W noHATHO, YTO «0€3 NePUORMUECKOit CHCTEMB 3IEMEHTOB, — KAK FOBOPUT aKaf. C. CemMKoa-
CKHif,—ne Mora Obl, KOHEYHO, OCYIECTBUTLCA U Teopusi atomMa Bopay.

"'" w * x :

OTKpBITHE NEPHOAMYECKOTr0 3aKOHA BEMKONENHO MOATBEPANIIO NPaBUIBHOCTE NPUMEHEHHUS
MET0/a AMAJIEKTHYECKOr0 MaTepUaju3Ma ¥ B OTHOIIEHHH Heopranuueckod npupoast. apas xa-
PaKTEpPUCTHKY 3aKona I'erejisi 0 MEPEXO/E KOAMYECTBA B KAuECTBO, KOTOPBIA (MOATBEPKIALTCH
Ha KaXAOM Iuary 8 GUONOrMH M B MCTOPUM YEJIOBEYECKOro OOMIECTBa», DHIENbC TAK OUEHMUBAET
HEPHOANUECKYIO CHCTEMyY: «Mennesniees, NPUMeHsist 6ECCO3HATENLHO TEresIeBCKUil 3aK0H 0 nepexone
KOJIHYECTBA B KAUECTBO, COBEPIIMJ HAYYHBIA MOABHT, KOTOPLIA CMEJNO MOYXHO TOCTABATH PANOM
¢ oTKpbITHEM JIEBEPPBE, BLIUMCMBINEr0 OPOUTY €INe HEW3BECTHOM nuanersl Hentymy 2,

1 OcHopuuie cTaTh Bopa o crpoenun aToMa MOSIBHIIHCH B meyaT B wione u woaGpe 1913 1.,
Moamm ony0nukosan CBou paboTsl B pexaOpe 1913 r. n B anpene 1914 r,
2 ¢JluanexrTuxka npupoany, cTp. 129, usn. 6-e,

13 Hcropus Texuuxu 6158 . =
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JuresbC HEZAPOM OTMEUaeT «0ecco3HATENbHOCTh) MPUMEHEHHs1 MeH/eeeBbIM rereseBcKoro:
3aK0HA O MEpPexo]e KOJIMYECTBA B KAaueécTBO, MO0 MBILIICHHE TOCJIEAHEro, KaK W IM0aaBJsIOUero
GOJILIMHCTBA BCEX YUEHBIX OypyKyas3HOro 0OIECTBa, OTIMYANOCh META(U3UUHOCTHIO.

970 JI0CTATOYHO OTUETJIMBO BUAHO M3 ciuepyiomero ¢gaxra. HecmoTpsi HAa TO, UTO CKOJIbKO-
Hubyap r1y6oKoe M3YUEHHE NMePHOJMYECKON CHCTEMBI, AXKE N0 OTKPBITHS SIBJICHHH paanoaKTHB-
HOCTH M U3YYEHHs1 CTPOEHUSI aTOMA, YK€ FOBOPUJIO B T10JIb3Y MBICJIH O eIMHCTBE MaTepun, Menje-
JIEEB [0 KOHIA CBOEM >KU3HM 0CTaBaJicsi yOEIKAEHHBIM NMPOTUBHUKOM 9TOH MAEH M HE BEpUJI B BO3~
MOYKHOCTb [PEBPAILEHHsT IJIEMEHTOB NPYr B Apyra.

B cBoeii «papaneeBckoit nexuuny Menpenees ropoput: «Ilpusnasasi €MHCTBO BO MHOIOM,
HEOOXOAMMO, OHAKO, NMPOM3BECTH MHAMBUAYAJLHOCTD W BUIAMMOE MHO)KECTBO, BCIONY MPOSIBJISTIO=
muecst. JaBHO CKa3aHO: JAlTEe TOYKY OMOpPbl — M 3EMJIIO JIErKO CABMHYTb. TaK J0JDKHO CKa3aTh:
naiire  yro-ymb0 MHAMBHUAYAJIM30BAHHOE M  CTAHET JIETKO TOHSATH BO3MOKHOCTH BHIMMOTO
MHOrooGpasus. MHaue — equHoe KaK )YKe JAaCT MHOMKECTBOP» .

«13 BCEro CKasaHHOI'0, PaBHO KaK M3 TIUETHOCTH MJIM HECOCTOSITEJILHOCTH MHOYKECTBA I0-—
MBITOK HAWTA OMBITHBIE H YMO3PUTE/IbHBIC I0KA3ATE ICTBA MBIC/IU O CJIOYKHOCTH /IEMEHTOB H O Nep=
BUYHOI MaTepUH, M0 MOEMY MHEHMIO, OUEBH/EH TOT BBIBOX, UTO T4 MBICJIb JA0JDKHA OBITH OTHECEHA
K YUCJY YTONUYECKUXN.

Korna »«eé mpeicTaBieHHe O CYmeCTBOBAHWU IJIEKTPOHOB CTaso O0IEnpU3HAHHBIM, KOrI&
OB OTKPBITHI SIBJCHUS PAafMOAKTUBHOCTH W APYTHE SIBJIEHMSI, NAIOLUIME «(0KA3aTeJIbCTBA MBICIIH
0 CIIOKHOCTH dyieMeHToB», MenpeneeB BoicTynmaer B 1902 r. co craTbCii «ITonbiTKa XUMHYECKOro:
MOHUMAHUST MUPOBOT'O 3dupar.

ATy IOMBITKY» OH TpeAnpUHUMaeT, uToObl OMPOBEPrHYTh NPEACTABJIEHHE O CJIOYKHOCTH
aToma, M [l 9TOr0 BBIABUIAET TUIIOTE3Y, YTO 3PUP — BTO 0COOBIH XUMHUUECKHIl BJIEMEHT C BEChbMa:
MaJibiM aTOMHBIM BecoM. I'0BOpsi O TOM, UTO (BCSIKOE NPENCTaBJEHUE O JAPOOJEHUHM ATOMOBX
SIBIISIETCS (MPOTMBOPEUAIM COBPEMEHHONH HayuHOH NUCLUIMJIMHE»; OH YTBEPI)KAAET, UYTO (IBJIE~
HUSI, B KOTOPBIX NPU3HAETCS1 APOOJEHUE aTOMOB, MOTYT ObITh MOHMMAEMbI KaK BBHIJEJICHHE aTO~
MoB 3dupa, BCIOAY MNPOHMKAIOMEr0 M MPU3HABAEMOr0 BCEMWY,

PasBuBasi CBOI0 runoregy o0 apupe KaK 0 XHMUUYECKOM 3JIEMEHTE, KOTOPbI OH Npejiaraer
Ha3BaTh (HbIOTOHUEM» U 0603HAUaeT cumMBOJIOM «X», MeH/enees 0TMEUaeT, yTo 9Ta I'MNoTe3a Bbl-
3BaHa peajbHLIM CTPEMJIEHHEM 3aMKHYTb PEasbHYI0 MEePUOJUYECKYI0 CHCTEMY W3BECTHBIX XM=
YECKUX 3JIEMEHTOB MPEJIOroM WJIM I'PaHbI0 HU3LIEro pa3mepa aToMOB».

W panbiue ou ropoput: «He npeacrassis ce0€ BO3MOYKHOCTUA CJIOMEHNUST H3BECTHBIX SJIEMEH-
TOB U3 BOAOPOAA, 5 HE MOI'Y CUMTATh UX M CJIOXKEHHBIMU U3 BJIeMeHTa X, XOTsl OH JIerye BCeX Apy-
rux. He mMory fonycruTb 9TOW MBICIU HE TOJLKO MOTOMY, UTO HHYTO HE HABOJUT MBICJEH HA BO3-
MOYKHOCTb MPEBPAILEHUs] OJHUX DJIEMEHTOB B IPYTHE, U €cyy Obl SJIEMEHTBI OBbLIH CJIOMCHBIMH Te-
JlAMH, TAK MM WHAYE TO OTPA3uyioch Ob Ha ONbITAX, HO OCOGEHHO NOTOMY, UTO HE BUAHO IPH
MONYIIEHUN CJI0YKHOCTH 3JIEMEHTOB HHKAKUX BBIIOJ WM YMPOWIEHHS B MOHUMAHUM TEJ U siBre-
uuil npupoabl. A Korja MHE TOBOPSIT, YTO €AMHCTBO MaTepuasa, U3 KOTOPOro CIOYKWHIUCH e~
MEHTBl, OTBEYAET CTPEMJIEHUI0 K €NMHCTBY BO BCEM, TO 51 CROXKY OTO CTPEMJIEHHWE K Tomy, C uero
HayaTa 9Ta CTaTbsl, T. €, K HEU30eKHOH HEOoOO XO KM MOCTHU OTNMUYATH B KOPHE.
BEMEeCTBO, CUMNY M AY X (noauepkuyro Hamu—A. M.), 1 FoOBOPIO, 4T0 3a4aTKH WHIWBU~
NYANBHOCTH, CYMECTRYIOMXE B MATEPUANLHBIX DJIEMEHTAaX, NpOIe NOMyCTHTh, YeM B ueM-nbo-
nHOM, a 0e3 pasBUTUS MHAMBUAYALHOCTH HAKAK HEJb3s MPH3HATH HUKAKOW 001muHocTH, CIOBOM,
51 HE BIDKY HMKAKOW 1€y B MpECJIeJoBAHNM MBICIIA O €IMHCTBE BELIECTBA, & BIKY FCHYIO LENb
KAK B HEOOXOAMMOCTH NpPU3HAHUS €JMHCTBA MMPOBOro apupa, Tak M B peannsupoBaHUH TIOHS-
THS1 0 HEM, KAK O MOCJEHEeH rpaHu TOro Mpouecca, KOTOPHIM CA0YKHIINCH BCE APYrUe aTOMbE djie-
MEHTOB, a W3 HHX BCE BemecTpa. [l MEHsi 9TOT PO eAMHCTBA ropaso 00JbIIe rOBOPUT peajih-
HOMY MBIIIJICHNIO, YEM TIOHSTHE O CJIOYKEHHM JJIEMEHTOB M3 eMHOM NMEepBHUHOI MaTepHny.

Uem 00DBACHACTCA TaKOll KOHCEPBATH3M Yy TAKOr0 IWTAHTA MBICAM, KAKOBBIM Obin
Mennenees? et : : ;

B MCTOpUM HAYKVM HEOJHOKPATHO Ha0MOAAI0TCS MOROOHBIE (PAKTHI.

Tak, nanpumep, Bepuemyc, Gpimuii Kopudeem XumMHuecKoi naykn navana XIX B, co3~
AABLIMY SJIEKTPOXUMHUECKYIO TEOPUI0 XHMUYECKUX COeIMHEHUH, HUKAK He MOr NMpu3HATL TEOPHH
samemennsi. Beprio u JleBusib yNOPHO OTPULASIA TPEHMMYLIECTBA CTPYKTYPHON TEOPHH, XOTS
OUEBUIHOCTE ObIJA MPOTHB HUX. ByH3eH HE NMpPU3HABAJ CYIECTBOBAHWSA alieTHJIEHA U €ro mpH-
CYTCTBUS B CBETUJILHOM rase.

MO)<HO MPUBECTH €IIe 0YeHb MHOFO0 MPUMEPOB MONOOHOr0 KOHCEPBATH3MA.

OOBACHAIOTCS YK€ BCE OHW TEM, 4T0 GOJIbIUIMHCTBY YUEHBIX MpejcTaBuTesieit OypiyKyasHoro.
00LIeCcTBA HEHOCTAET TOr0 MOHMCTHYECKOT0 MHMPOBO33PEHHUS, KOTOPOE €AMHCTBEHHO CIOCOOHO
paccmMaTpuBath SIBJeHHsI B UX HenpepbiBHoll M3MEHsieMoCTH.

st nayunsix paboTHUKOB HALEH BMOXW NpUMEp omnOoK MeHniesneesa Jo/mKeH MOCTy KUThb.
JMINHUM [0KA3aTEJIbCTBOM HEOOXOAUMOCTH OCBOCHHMSI METOA HHAJIEKTUYECKOr0 MaTepualinsma,
yMeJlo€  NPUMEHeHHe KOTOPOro FapaHTHPYeT NPaBUJBHBIA XOJ HAYYHOrO TBOPUYECTBA.

~ HecmoTpsi, 0HaKo, Ha OTAE/IbHLIE HAYUYHbIE OWMOKM M KPynHEHIIMe WACHHLIE U MOJUTH~
YECKHEe MPOCUETH, MeH/eneeB BeNHK MOrydyuM [AEP3HOBEHHEM CBOEH MBLICJIM, OFPOMHBIM [IapoM
HayuHoro o000uienust, MHPOKMM PA3MaxoM CBOGH HAYYHON ¥ MPAKTHYECKOH JEATESbHOCTH.

Ho aTomMy TUTaHy MBICIAH W feja, 9TOMY HPENAHHOMY W TaJaHTIuBomy Ooiily passu-

BAIONIET0CsT  PYCCKOI0 KarmuTajaudma Obljo - TECHO B OTCTANOW,  HMHEPTHON ¥ - YKECTOKOW

1 YKypuan Pycckoro xumuueckoro obmecrsa, T XXI, 1889 r,

A
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vaperoit Poccun. Camoe muoroobpasue ero AesaTeNbHOCTH, B KOHIE KOHIOB CJIMIIKOM Pa3HOCTOPOH=
weil st mpodheccopa XMMHUKM, B 3HAUMTEJIbHOM Mepe 00'BACHACTCS yyKacaomum 0e3ioabemM CTapoi
Pocenu 1 06yciioBieHHON 9TUM MOMBITKON «3aTKHYTH C000# BCE nBIpBIY.

Ecnn nepuonuueckasi cucrema Menjeneepa BblepyKasia MPOBEPKY BPEMEHEM, TO BPEMsI HKE
N0KA3aJ10, HACKOJILKO Pa3BUTHE HAYKH W npaKTHyeckas 9Q(EKTHBHOCTL €€ 3aBUCAT OT Xapar-
Tepa TOro OOLIECTBEHHOTO CTPOSI, KOTOPOMY OHA CIIYYKMT. 3a HEMHOI'WE TOJbl MUPHOIO COLMajmn=
CTUYECKOTO CTPOUTENLCTBA, CBUJETEJISIMM M YYaCTHUKAMH KOTOPOrO Mbl SIBJISIEMCS, COBETCKast
XUMHYECKAsl HAYKA W XMMHUECKAasl MPOMBIIJIEHHOCTh B HOBBIX OOIMIECTBEHHBIX YCJIOBUSAX CYMENH
TPOiiTH TaKoit GNECTSAUMIE MyTh, 0 KOTOPOM BPSI/A JIM MOT Ja)Ke MeuTath Menjesees Kaxux-Huoy b
30 ne%«ﬂaaau. '

eHfiesieeB, KOTOPOMY MPUXOAUIIOCH A0Jro 1 Geaycreimno 6opoThesl 3a yBEJIUUCHHE HUILEH-
CKUX CMEXOTBOPHBIX CyOCHAMII HEMHOTHM XHMHUECKUM naGopaTopusiv, Meujenees, KOTOpbI
MO TOJIbKO € 3aBUCTBIO HAOMONATH, KAK PACTET XUMHUECKasi MPOMBILJIEHHOCTs B Tepmannu u
KaK MeUIEHHO BOSHMKAIOT TIIEAYLIHBIE M PEKHE XMMHUECKHE 3aBOJMKA B €ro crpame, Memnje-
n1eeB, KOTOpblii pa3bpackiBajl MHOYKECTBO MHTEpEeCHeimX npeif, TyT ske norndasmmux Ha 6ecrion-
HOI TMOYBE POCCHMIICKOTO KanuTani3ma,— 9ToT Meunjenees mor Obl yBUAETL CETrO/HSI BOSHUKIIKE
y HAC MOryuue XUMUYECKME KOMOMHATDHI, PA3BEPHYTYIO CETh WCCJE0BATEBLCKUX HHCTUTYTOB M
JiabopaTopuil, B KOTOPBIX COTHHM, €CJIM HE THICSIUM, XUMUKOB U (DU3HKOB BEAYT MHTEHCHBHYIO Hayu-
uyio pa6ory. On yBujes Obl, KaK 0jHa 3a APYrOM MPETBOPSIOTCS B YKU3HD (3aBETHLIE MBICIIHY Jiyti-
HIX NPEACTABUTENIEH HAYKN M TEXHHKM U B TOM UHCJIE €r0 COOCTBEHHBIE MEUTDI 00 uccyenoBanlu
cTpatocepbl M MOA3EMHON TagupuKanun yris.

CybbexTuBHO Menaenees Obll KECTOKHM BpParom conuaansma. OOBEKTHBHO YK€ W HCTOPHU-
qecKu ero GUrypa sIBJISIETCS KPUYALIMM HECOOTBETCTBHEM MEK/Y Y30CTbIO U YPOACTBOM (De0aIbHO-
KanUTaJUCTUUECKOTO CTPOST M TEMU THIaHTCKUMU BO3MOYKHOCTSIMHM, KOTOPBIE CHOCOOHBI IaTh HAYKa
¥ ee Jyuwue npencraBuTesn. ToJbKO B CONMANNCTHYECKOM O0LIECTBE JIOAV nopobnsie Menje-
7IeeBy, MOTYT TOJIHOCTLIO PasBePHYTH CBOM TaJaHTHl M CBOWO guepruio. W ¢ ITON TOUKN 3PEHUST
cnenyer’ cKasarh, 4To Meunenees poanIcst CIAWIIKOM paHo. : y



XPOHUKA

BricraBka ,Hamu poctrxenusa”

K wauany pabor XVII naprepesna B 3naHui MOCKOBCKOrO MOJMTEXHUYECKOrO MYy3€s OT-

Kphimachk BCECOI03HAsl BhICTABKA «Hamu JOCTHYKEHUSY.

BbICTABKA [(0JDKHA Oblja MOKAa3aTh POCT COLMANMCTHYECKOro ctpoutenscTBa CCCP 3a mo-
cyiefuMe 5 JIeT W SIBUJAch WJUoCTpanueit K oTueTHuIM AoKiagam: LK mapruun XVII naprewesny.

Vpesi BHICTABKM 3apOAMJACH B MEPBBIX UMCIAX sSIHBAPS, OTKpbITHE e ObUI0 mpuypoueHo
K Hauany paoT chesja; TakuM 00Pa3oM HA BCE CTPOUTEJILCTBO ObIn aH KECTKU cpok B 20 mueH.,

CTPOUTENILCTBO BBICTABKH M0OTPE6OBAIO OrPOMHON TMOATOTOBUTENLHONU paboThi: HANO ObLIO
B Kparuaffmmii CPOK MPUCHOCOOUTHL 3/aHHE [MoUTEXHUYECKOr0  My3esi K MPUEMY HECKOJILKUX
THICSIY PKCTIOHATIB, U3 KOTOPBIX OTIEJILHBIE BECHJIH JI0 9 rtouH. Jlisi obecneyenust sueprueit feii-
CTRYIOIMX MOAEJeil MPUILIOCh YBEJINYUTh MOIIHOCTD TpaHcpopmMaTopa My3esi ¥ BBECTH AOMOJI-
unrenbao 30 xm mposomku. Bee 20 3an, OTBEJEHHBIE Ul BLICTaBKM, TpeboBajM 3HAYMTEIIb-
HOro nepeodopynoBaHMs M PEMOHTA. .

K cTpouTeNbCTBY BBICTABKH ObLIO NMPUBIEYEHO CBBILE THICAYM HHKEHEPOB, XYI0YKHUKOB,
METOAMCTOB, MOHTEPOB U CTPOMTENBHBLIX padounx. YiaapHasi U camooTBep)KeHHast paboTa BCero
KOJIEKTHBA [a/a BO3MOYKHOCTb 3aKOHUUTb CTPOUTENIbCTBO BBICTABKH B HAMEYEHHBI CPOK M sIBU-
J1aCh cama 1o ce0e o HUM M3 JOCTHIKEHUH, MOKa3aHHBIX HA BbHICTABKE.

25 stupapsi [MonuTexHuuecKuid Myseit OTKpbUL CBou nBepu. [lanopama BHICTABKM, PACKPDLIR-
[WASICSL WA njomany B 6 TeIC. M2, MOKasaja NeJieraTam Cbesja, a NO3JAHEE TPYAsuuMmcsi Beeit Mo-
CKBBI T'PAaHAMO3HBIA POCT WHAYCTpPHAIM3ALMH Hamiel CTpaHel, OFPOMHEHIIME YCHexXw B JENe oc-
BOGOYKICHUST OT WHOCTPAHHOM 3aBUCHMOCTH U (JIECTSICE BBIMOJIHEHHE IJIAHA NMEPBOH MATHIICTKH.

BbICTABKA Ha ThICSYaX 9KCIIOHATOB AEHCTBUTENLHO TMOKA3bIBAET, KaK INAr 3a IUaroM Ml
OBJIAJIEBA/M BLICOTAMU COBPEMEHHOI TEXHMKH, CO3[ABAJIM HOBbIC, HEBUJIAHHBIE Yy HAC OTpaciu
NPOMBILLIEHHOCTH, : ‘

BLICTABKA TOKA3LIBAET MOIIHYIO BOJIHY KOJUIEKTUBM3AIMU CEJIbCKOI'0 X03:HCTBa, NMOJHAB-

wiytocst ¢ 1,4 Mnn. 2a B 1928 v. o 93,9 mum. 2a B 1933 r. [arukpaTHoe yBenuuenue norpede-
HUSI MUHEPABHBIX Yao0penuit. JlecaTuKpaTHbii POCT MOIIHOCTH TPAKTOPHOro napka., Pocrt mate-
pHanabHOro 01arocoCTOSIHUST KOJIXO3HUKOB M EIMHOJIMYHBIX KPECTDLSIH.
5 W, naKomen, BHICTABKA AEMOHCTPUPYeT B HarnsaHol ¢opme KauecTBeHHBIH M = KojMue-
cTReHHbI POCT HAMIEH METATYPriuy, YCIeXH XUMUYECKOH POMBILUIEHHOCTH, IOCTIKeHUsT B 00na-
CTH MOTOPOCTPOCHHMS, BBICOKHE KayecTpa HauleH aBnauuu, 00ecnevuuBaiollei HE3aBHCHMOCTb u
0XpaHy MHPHOTO Tpyjaa Hamei CTpaHel, .

BhicTaBKA NANEKO HE WCYEPIbIBAET BCEX JMOCTIHKEHUN COLMANMCTHUECKOr0  XO3stiicTRa.
CNUIIKOM KOPOTKMH CpOK OBl paH 1Jist €€ NOArOTOBKH,

MalmHbl Uil POM3BOJACTBA MaLIMH

CTaHKOCTPOUTENLHON MPOMBINIJIEHHOCTH HA BLICTABKE OTBEAEHO camoe (OoJIbII0e M BUAHOE
MECT0 — BeCh Nepsblif aTa)k, W 910 nouaTHO. MaIIMHBl 115t POUSBOACTBA MAIIMH — KJIIOY K MH/Y=
CTPHANM3AIUY CTPAHBI, OMOpa HAUIEH HE3aBHCHMOCTH:

CTaHKOCTPOUTEIbHAS  NPOMBINIEHHOCTL — CaMasl MoJIoiasi M3 OTpaciedl Hamero Hapoa-
HOT'0 X03siiicTBa, OHa — POBECHUIA TMATHAETKH. CBOE NPaBO HA YKU3Hb OHA BBHIKOBAJNA MYTEM Ha-
apsbrenneiimei 6opuibl ¢ Pa3NUIHBIMU BPAXKAEOHBIMU CHIIAMU — OT YKJIOHMCTOB [0 BpeanTenel
BIJTIOUUTE IbHO. BOT mMoueMy Ka)Kaplif CTAHOK HA BBICTABKE ST HAC HE TOJILKO MALIWHA, a Oue-
peaHoit sran GopsObl. . X

ViKe B HAuaNE NepBoi MATHIJIETKH, MPeAYCMATPUBABIIEH CTPOUTENLCTRBO TPEX CTAaHKOCTPOU-
TEABbHBIX 3aBOJAOB  (Mockpa, Topbku#t u  XapbKOB), HHOCTPAHHBIE  (DUPMBI  TOUYsIH
onacnoers yrepu CCCP kak mnoxymnatessi MMIOPTHOro obopynosauusi. Yepes ppeautesbeiue
rpynnsl crenuanucToB Gbhina BHIABUHYTA TEOPUSI O HELENecoo0pasHOCTH CTPOUTENLCTBA TAKHX
3aBOJ0B .y Hac., TOJBKO C PACKpPHLITHEM M JIMKBHAAUMEH BPEAUTEsIbCKUX OpraHusaluit Haume
CTAHKOCTPOCHHE CTAJIEO HA TBEPAb! PEJbCHI
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Horaats ¥ Ilepernarb

Ha nepspix nopax npejcTosiyio peiuTh Ype3sbiuaiino

CHOYKHBIN BOMPOC O TUIIE BBLINMYCKAEMBIX CTAaHKOB U Mac- B ﬂ‘{\ = 3
2 i 4 L4 . Sl l———

mirabe ux npoussoactsa. Ha sasone «Kpacublii nponeras
puiiy, KOTOPHIA NOMNEHAN PEKOHCTPYKIUK B TIEPBYIO Oue-
penb, rocnojicTBOBAN0 MHEHNE, YTO HauboJiee MoaXoaAaIHM
CTAHKOM JUISI HAWUX YCJIOBUU SIBNSIETCS OCBOEHHBIA UM
YHUBCPCAJIbHBIA TOKAPHO-BUHTOPE3HbIl CTAHOK, MOJYUHB=
“wiit waumenosanue JIMIT (Horwats u Ilepernarts).
CTOPOHHMKH 3TOr0, TEYCHUsi YTBEPIAANM, 4TO BCe
BHUMAHWE CTAHKOCTPOUTENLHON MPOMBIIIEHHOCTH JI0JIKHO
66T COCPENOTOUEHO HA OTPAHWYCHHOM KOJMYECTBE TUIOB
YHUBEPCAJIbHLIX CTAHKOB € TEM, uTOObl cpasdy j<e Hajma- =~ . . ; !
JWMTH MaccoBOE WX MPOM3BOACTBO. B COOTBETCTBUM € BTUM, | R ) B
NPOU3BOACTBEHHAS TPporpamma «KpacHoro npoJieTapus» Ha
1933 r. nameuasach B 6 000 ctanxoB omsoro Tuna OUIT.  Puc. 1. MHOrope3nosblii TOKapHbI
IMepBLili ynap «Teopum» MaccoBoro mnpoussonctsa — craHok MT -30. MaxkcumasnbHbIH
OHOTUITHBIX CTAHKOB HaHEC 00IeCTBeHHO-TEXHUUECKUIi cyn, ~ fuameTp 06pabaTsiBaEMoro - npej-
nposeneHubiit B 1932 r. van crankom JIATL Pemenue cyna  mera 35) Mam. UYucno CKopocTeH
noKa3sano, yro cranok JIWIT npu Bcex €ro noJIOYKUTENbHBIX mmuHpena 12
KayecTBaxX MPUTONEH rjaBHbIM 00pa3oM Ui MHCTPYMEH=
TaNbHBLIX 3aBOJOB W PEMOHTHBIX LEXOB. 3aBOJbl JKE, 3aHSATHIE MACCOBBIM MPOU3BOACTBOM, HY(-
BAIOTCS HE B YHUBEPCAJbHBIX CTAHKAaX, a B CreLUai3npOBaHHBIX, 00/1aaI0MWKHX BOSMOYKHOCTBIO
BHINOJIHATD OHY ONpEAENeHHYI0 paboTy B MUHMMAJIbHO KOPOTKMH CPOK.

IMpuxas Ne 557

Cniop 0 Tune noTpeGHOro Ham CTaHKa £pasy dke npuobpest orpoMHOE MOJMTHYECKOE 3HAuE-
uue, 60 OT HEro 3aBMCENIH TEMITbl CTPOMTENLCTBA ABTOTPAKTOPHON MPOMBILJIEHHOCTH U, CJIE/0-
BaTeJIbHO, MHAYCTpUANM3alW¥ BCEH CTPaHbL.

B COOTBETCTBHM C NPHUHSITHIM BHLICHIMMU DApPTHHHBLIMIH OpraHaMu pewmesuem, T. Opmronn-
wunse B npukaze 3a Ne 557 pacummpuii HOMEHKIATYPY BHITYCKAEMbIX HAMM TUIOCTAHKOB 10 200,
€ TeM, U4TO MAaCCOBOE MPOU3BONCTBO OMHOTHIHBIX CTAHKOB NOJDKHO YCTYNHTb MECTO CEpHitHOMY
MEJIKOCEPUIHOMY W B HEKOTOPHIX OTAENAbHEIX CAyuasX [ake MHAWBHAYaJbHOMY TIPOM3BOACTBY .

«MHIeKO—THUNl CTaHKA BTOPOH MATUIIETKU

B cpagn ¢ npukasom T. OpHKOHMKHASE TPOM3BOACTBEHHAN mnporpamma 3asoja «Hpachbiig
uponeTapuiiy norepnena peskue usmenenusa. B 1934 r, na srom 3apoie OyneT BLITYLIEHO, BCEro
900 crauxop tina JIUTL Bcs ke ocranbHas pa0doTa 3aBojia NMEPEKTIOYAETCs HA CepuiiHoe Hpoua—
BOJICTBO CIENMANN3NPOBAHHBIX CTAHKOB.

Wcrexumnii rop npunec saBomy «KpacHelif mponerapuiy orpomusie mo0emst v B o0nactu
Crenuanu3uPOBAHHOr0 CTAHKOCTPOEHUS . JIEMOHCTPUPYEMbIE HA BBICTABKE MHOIOPE3OBLIE CTAHKH
MT-20, MT-30 tuna «Canctpenm» 1 3y00a0a0eKHbI cTanoK Tuna JIopenil npeacTaBisiioT MOIeIu
cn%manuaupoaaunmx CTAHKOB, OCBOGHHBIX 3aBOjoM. 3a ary pabory 3ason «Kpacublif nposera-
puih 6bIn HArpaXKAEH OPACHOM. :

Harnspnoe npeumymecTso
CrenuanM3npoBaHHbIX ~ CTAHKOB
RSt 3aBOJIOB  MaccoBOro mnpo-
W3BOJACTBA MEPEeN YHUBEPCAJib-
HBIMU TIEMOHCTPUPYETCS TYT JKE,
Ha peicTaBre. O0TOUKa U Hapes-
Ka 3y6bes st TpoiHo# 3yGuat-
KH {;aCTO BCTpeuaiomasica  fie-
Tajib) TPeOyioT HAa YHUBEpPCAJb-
HOM TOKapuom u (pesepHom
CTAHKaX HC menee 4—5 vac. Ta
e 3ybuaTia Ha crankax MT-20
7 3y00100CHKHOM UBrOTORJISIET~
¢ B Teuenue 23 Mum. 2

Bocropr moceTurenei pp-
CTABKH BbI3LIBACT THI CTa p-
Ka BTOpPOW mnatTuner-
K ¥ — PEBOJIbBEPHBIH  aBTOMAT
«M une ko, Ilensesckuit pe- Puc. 2, 3yGoponGen- Puc. 3. «<Mugexc» — Tua cranka

TOCHTIEAHLIH 3aBOA UM. Dpynise  wuwmi cranox 3-I1-18 BTOPOM NATHIICTKH
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g Hasanguil y cebsi MPOM3BOJCTBO TAKUX PEBOJbBEp-

| HBIX ABTOMATOB. DTH aBTOMATHI H3rOTOBJSIIOT ry - '
pyribl, 6071ThI, Faifku U BTYJIKY quameTpom oo 12 mm.
Taxoi yie THIl CTaHKa 0CBAMBACTCSl Ceyac 3aBojioM
PEBOJILBEPHBIX CTAHKOB WM. OpHKOHUKHA3E B Mo-
CKBe.

Panom ¢ 9Tum meeBpom COBETCKOi TEXHNUKN Bbl-
craBieH o0pasew HOOKTAOPbLCKON CAMOTOUKY — 0=
MOTOMHON MAIINHGL, MPUBOAUMON B ABHYKEHUE HOTOMU.
[Tpon3BOACTBO CHELUAMU3UPOBAHHLIX CTAHKOB HHU
B KaKoil MEpe HEe yMajser 3HAYCHUS YHUBEp-
CAJIBHBIX TOKAPHBIX W (DPE3EPHLIX, KOTOPBIE mpej-
CTABJICHbI HA BLICTABKE PA3HOOOPA3HLIMH M HUHTEpec-
1 HBIMU BKCTIOHAaTaMH. [OPBKOBCKUIA 3aBOX (pesepHbix
CTAHKOB JEMOHCTPUPYET TPU (pPe3epHbIX CTaHKa
TanoB 612, 615, 682.

Hnst HyK CPefHero M KpPYMHOr0 MAIMUHO-
CTPOEHUSI HA BBICTABKE AEMOHCTPHUPYIOTCS MOI{HbIE
peBOJIbBEPHBIE CTAHKHM 3aBoja WM. Opmxonuxunde B Mockse. CTaHKM pPacCUMTAHBI HA Bhi-
TOJIHEHHE KPYMHBIX MPYTKOBBIX M MATPOHHBIX PEBOJIBBEPHBIX PaGoT M3 MaTepuana Kpyrioro,
IIECTUTPAHHOr0 W KBAJAPATHOrO CeueHus. PabdoTa CTAHKOB OCYIMECTBIISIETCA MOMOILLIO WHNBH-
AYaJIbHBIX 9JIEKTPOMOTOPOB (10—15 2. ¢.), CMOHTHPOBAHHBIX HA BEPTUKANbLHON MJmMTe, Kpers-
melics Kk HiwkHeRk O6alke crTauka.

PeBosibBEpHBI CynmopT 9THX CTAHKOB HMEET aBTOMATHYECKOE palouee M X0J0eToe nocry-
rnatesbHOe nepeasmienue. Ha KapeTke cMOHTHPOBaHA IIECTUTPAHHASI FOJAOBKA, KOTOPAst npeny-
CMaTpPUBAET BO3MOYKHOCTb KPEIUICHHSI PA3THYHOTO POJAd HOPMANBLHOTO W CHEHHAJILHONO MHCTDY-
menta, Haunbonbuuit anamerp o0taunbaemoro npyTka 63 Mm, BbicoTa LEHTPaA HAJ CTAHUHON 210 My,

JUts1 M3FOTOBJIEHHUST MEIKHX JETAJIell HA' BBICTABKE AEMOHCTPUPYIOTCSI HACTOJbHBIE PeBOIb-
BEPHDBIE CTAHKH MPOU3BOACTBA 3aBoja Ne 3 n um. Mzepyuuncroro B [Nepmu. upoko npescrapien
THIT CTAHKOB, NPEAHASHAYCHHBIX [UISI BBIMOJHEHUST CIELUAJIbHLIX padoT: (pesepusiii aBTOMATH-
YECKUil CTAHOK i1 NMPOPE3KH LWIMLOB Ha BUHTAX. CTAHOK OCBOGH Ha JHenponeTpoBciom 3a-
Bone «Kpacuetit [Ipoduurepn».

Obpamaer na cebs BuAMaHue KomOufupoBanusik cramox «KCK» mpomaroxnctsa 3asona
«Komcomonerpy B Eropsencke. CTaHoK npencraBisier KoMOUHALNIO YETHIPEX CTAHKOB: TOKAPHOTO,
(pesepHoro, CBEPIHJIBHOTO U LIenuura. CTanoK npegHasHayeH st MallAHO=TPAKTOPHBIX CTA HUHIA.

M3 cBepiuibHBIX CTAHKOB HAMOOMLUIMI MHTEPEC MPEeACTABMSIOT: NBYXUIMHHACIbHbIA CTa-
Hok CB-18, ocBoenHslit 3aBogom uM. Jlenuna B Opnecce, u panuanbHO-CBePIMAbHbLA CTAHOK Xaph-
KOBCKOr0 3aBoja (HAHMOOJbWHE [uamerp cepienust 65 Ma).

Pasunoo6pasublii aCCOPTUMEHT CTAHKOB AEMOHCTPUPYETCs aBUA3aBOMOM Ne 25: 3pech csep-
JIMJIBHBI CTAHOK [UISt PACCBEPIIOBKA OTBEPCTHH B LMIMHAPAX ABHALMOHHBIX ABUraTenc, HaKa-
TOUHBI 111 HAKATKH (SIHIEBBLIX BUHTOB W T. N. : {

3acny)KUBAIOT BHUMAHMST 00PA3LBI CTAHKOB, M3COTOBICHHBIX OMBITHBIM CTAHKOCTPOUTE b~
HbIM 3aBofioM LIMIT. OCOGeHHOCTH 3TUX CTANKOB 3aKJIOYACTCS B TOM, YTO OHU COGUPAIOTCSH U3
CTAHNAPTHBIX, 3aPaHEE MPHTOTOBICHHBIX Y35I0B (KOPOOKH CKOPOCTEH, KOPOOKM mojad W T. [.),
MOCYIUX B PA3HbIX KOMOMHALMAX AaBaTh TOKApHbHIA, ceepauibHui uan GpesepHsiii arperar.
Ha arux crauxax LIAT pemouctpupyer BIEPBLIE NPUMEHSEMYI0O UM CTAHHHY W3 YKeNe3006eToHa.

COBETCKOE CTAHKOCTPOGHHE BBHINLIO ceifyac Ha 00JILIIYIO JOPOTY M MOYKET Y)KE CIIPABUTBLCS ¢
u3roTopnenuem oboro cranka. Ha XVII cnesne naprun
T, OpmroHnkuaze cxasat: «Mel uMeeM 3HAYUTENBHOE KOS~
YEeCTBO HOBBIX CTAHKOB, NOCTPOMJIM OUCHB HEMJIOXHE 3aBOBL
CTAHKOB M WHCTPYMEHTOB, 000PyROBANM WX M HMEEM [por-
pammy B 3ToM roay Ha 19 Teic. ctankoB. B yuciie ux oxoso
63 HOBBIX THIIOB CTAHKOB ADJDKHO OBITh TOCTPOCHO B 3TOM FOY.
Ho st Toro, urtobul 0GopyaoBate OyAyUIAE aBTOMOOUILHBIE
3aBOJBI, KOTOPHIE MBI HAYMHAEM CTPOMTH B 3TOM TOAY, LISt
9TOr'0 HAM HYYKHO OFPOMHOE KOJTUYECTBO CTAHKOB, MbI J0IDKHBI
Y)Ke cerojaus caenath pasder pus 1937 ron

) M BeicTaBKA [EHCTBUTENBHO YOEXKAAET, YTO CHIAMHK
HAICH TEeXNMUECKOH MHTeNMrenimyu i pabouero Kiacca Mol
cymeem oonieth 3apaqy, nocrapinenuy XVII napresesmom
B 00J1aCTH CTaHKOCTPOEHHS,

Ot 500 mo 50000 xem

Orpomuble ycrexu B 00J1acTi KPYIHOT0 MAIIUHOCTpPOR-

Puc. 5. PaguaibHo-CBEPIM/Ib-  HUSL JEMOHCTPUPYIOT JBE MOJEAM NAPOBBIX TYpOUH, Npei- 4
HpI CTaHOK XAapbKOBCKOr0 3a-  CTABJEHHBIE HA BHICTABKE B 1/, HATYpanbHOW BEIMUMHbL.
Bopa  (HauGonpmuii - puamerp  O0e TypOMHBI MOCTPOEHBI JICHHHTPANCKUM METAJIINUECKUM 32 -
ceepienust 65 mm BojoM, Tlepeas TypOuna moutHoersio B 500 xém motrpoena B

" Puc. 4. Komousuposauuslii ctanok «KCK»
3aBopa «Komcomoney» B Eropbescie
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1928 r., Bropasi TypOuna nOCTPOEHA
~reM ke 3aBojoM B 1933 r. MoOIHO-
¢tpi0 B 50000 xem. Psipom nua-
rpamMma JIEMOHCTPUPYET  MPOAYKIHIO
JIEHMHTPAJACKMX 3aBOJ0B, BHINYCKAl0-
1UX THAPO- ¥ NapoTypOUHBI, MOLIHbIE
reHepaTopsl M MapoBble KOTJIbL.

M3 3KCrnoHATOB KPYMHOT0 Maniue
sfocTpoeHnsi ofpamaioT Ha Ce0st BHM-
MAHWE MOJEJIM MOIIHBIX YCTAHOBOK
<CTaIMHOTOPCKOr0 XMMHUYECKOT0 Kombu-
nata (BoOpUKH) ¥ B NEPBYIO OuEpenp
1apoBoit KOTEN, TMOCTPOEHHBIH  muIst
siero Ha JIeHMHrpaackom: meTasuinye-
<KOM 3aBoje um. Crannsa.

Pa3amepsl 3TOro KOTNA I'paHi-
O3HBI: YXOAst MOA 3EMJI0 Ha LayOuHy
JIBYX3TA)CHOI0 J[0Ma, OH MOIHMMAETCS
HaJ| €e TOBEPXHOCTHIO HA 28 M U 3aHu-
maer muowans B 240 Mm% 10 MomHbIX
APOPCYHOK HATHETAlOT MBIJIEBUIHOE TO-
IJIMBO HM  BO3AYX; Map MOAHUMAETCS
seepx no 1500 Tpybam, obieii nosepx-
HocThIo B 2 500 m?. Temnepatypa napa
noxoauT no 435°, nasnenuwe no 24 am.
MonHocTh MUTAEMOH 3TUM MApoM Typ-
“Ounbl coctaBiysaer 50 Thic. x6m. Moaenn
naHa B 1/, HATYpPAJIbHOW BETUYMHBL

st Toro ke CrajuHOrOpPCKOro
wombrHaTa HA 3aBome uM. PpyHse
H3roTOBJIEH CBEPXMOIHDINA KOMITPECCOp,
TIPECTABIIEHHDIA HA BLICTABKE B BUJIE
monenu. Komnpeccop mpenHasHaueH
U1/ MpOM3BOJACTBA  CHHTETHUYECKOIO
-AMMHUaKa.

Kommnpeccop wumeer 6 crynenei
“CYKATHSI, TIPHYEM HABJIEHHE B TIOCJE[-
'HeM  numuuape pocrturaer 300 am.
TIpou3BOAUTENBHOCTD  9TONH ~ MOUIHOMN

ycragoeku 10 Teic. #* mapa B wuac. ;
Tpusourest B ABMKEHME mapoBoif  Puc. 6. [Maposoit Koten CTaiMHOTOPCKOTO XUMHYe-
MaIIMHOH KOMIayHJ JBOMHOrO paciiu- CKOro KomGuHata

penust  momnocTbio 2 80074, ¢,

B T0M K€ OT/esIe JHEPreTHUKH NEMOHCTPUPYETCST UMIYILCHBI rene
YCTAHOBKA B CBOE BPEMs Oblla CKOHCTPYHpOBaHa yxcpauﬂczlmm @usnxo-rgizggxeixgqog :ﬁ'féu?yfgﬁ
A YOTH) 1151 paciiensiennis aToMHOro siipa. B HacTosIee BPEMs TaKHE YCTAHOBKM [PHMEHSIOTOS
IS SamMTHE anmapaTypel OT IPO3OBEIX ABAPUHA U MPOBEPKHM BEICOKOBOJBLTHBLIX ATNNAPATOB

Toponckoii TOK MOBBILAETCST B TpaHchopmatope a0 50 Twic. 6. 3aTem moMombIo KeH(')'rpoH-
HOIf J1aMIIbl TOK BBIIPSIMJISIETCST M3 TIEPEMEHHOT0 Ha MoCTOsIHHbLA, Onua gasa MpoBOMKU MORAETCS
i BHEIIHUM TIpoKJianKamM 10 KOHIEHCATOPOB, COEAMHEHHBIX IapaJIesibHO. Btopasi BuyTpenuss
“paza sasemsena. KOHCTPYKUMsS KOHAEHCATOPOB PACCUNTAHA HA HANpsDKeHne B 50 THC. 6.

Pyropoputenb oTena BLICTABKH MOBBILAET HANMPSDKEHHE B aBTOTPAHCHOPMATOPE CBEpX
50 TRIC. 6. TOK Npo0KHBAET MCKPOBBIE MPOMEKYTKH MEKY WapuKamH KOHJIEHCATOpa, BCIIENCTRUE
Yero CO3MAeTCs1 MocyeADBATENILHOE COCNUHEHNE, U B KOHIE NPOBOAKH nmoJjryqaercsi CY:VIMHpHOE Ha~
npsprenue B 500 TeiC. 6. Hanmpspkenue nepenaercsi Ha OrpOMHOE MEeaHoe OCTPHE, OTCTOSAIIEE OT
LJPYTOFO MEHOr0 oCTpusi Ha pacerosinuu 0,5 . 500 TeIC. 6 mpopbiBAIOT nonyme'ri:)naoe paccrost-
HUE MOKAY MEIHBIMA UIJIAMH M Ha INasax ny6inKy NPOoMCXOoauT i '
S y y p JUT MOMHBIA paspsi. TOK yXomur

3uaqurenpio caalee Mo CPaBHEHMIO C METAJUTIOPEKYUINMA CTAHKAMYA TIPEICTABICHO HA Bbl-
cTaBre obuee MamuHocTpoenne. HepoctaTok miomanm u KpaTkocTh BPEMENH, JMAHHONO JUIst Mo
TOTOBKH PBICTABKH, CKA3aJMCh HA KOJIMYECTBE HKCHOHATOB CEIbCKOXO3NUCTBEHHOTO, TPAHCHOPT-
{1010, TEKCTUILHOTO M APYTHMX BHIOB MAIINHOCTPOEHMSI, ;

[lecrporkallkuit «rymarouidy aBTOMAT

Miaymnenune roceruTenei Bei3piBaeT TKALKHI aBTo it

: Mat, CKOHCTPYMPOBAHHbIAX B

CTHEHUaTucToM T, CMYJISTKOM, : RykE sl
CraHoK 9TOT, MPEAHASHAYCHHBIK 715t BLIPAGOTKH MECTPHIX TKAHEH C PUCYHKOM, TYT HKe

#a BBICTABKE JIEMOHCTPUPYET CBOIO PaloTy — BIIYCKACT FOTOBYIO YETBIPEXUBETHYIO WIOTIAHIICY.

Bcee B 9TOM CTaHKE ABTOMATH3NPOBaHO. CTaHOK ABTOMATHYECKH HATSICHBAET O IOJAET HaMO-
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BT . TAHHYI0 HAa PYJIOH  OCHOBY.
¢ [To mepe nepenyieTeHus IBe-
TOB M PUCYHKOB TKAHHU aBTO-
MAaTHYECKH MOMAET B UEJIHOK
HUTKY HYYKHOTO 11BeTa. TaroKe
aBTOMATHYECKU CTAHOK 3ame-
Hs1eT cpabOTaHHBIE TMOYATKH
FOTOBBIMM M HAaKaTbIBAET Ha
PYJIOH TOTOBBIA TOBap.

KoHnerpykiysi  cTaHKa
npeaycmaTpuBaeT BCcecnyyaii-
HOCTH, MOTYIIHE 3aTOPMO3UTD:
ero paboty unu NOBJIUATL HE
KaueCTBO BHINYCKAEMON MPO-
MYKIMHU: MOPBETCS JIM HUTKa
OCHOBBI MJIM YTKa, NOMyIIEHA
JIM HEMPaBUJIbHOCTD MPH NMep—
BOHAYaJIbHOM yCTAHOBKE ye/i-
HOKa, JIaH Ji1 HenpaBHJIbHbIR
TOJIYOK  TOT'OHAJNKOH, — BCE
3TO BBI3LIBAET HEMEJIEHHOE
BBIKJIIOUEHHE MOTOpa W Mpe-
Kpamenue paboTel,

Bonee TOro, CTaHok
cHab)Ken crnenuasbHbIM NpHu-
crocobJieHueM , MAalomWuM BO3~
MOYXHOCTb WCIPABUTL  JI0MY-
WEeHHYI0 omuOKy M paso-
Opate OpaKOBAHHYI0 TKaHb,
ecnn Opak oKasajcsi Hesa-

. MEUEHHDbIM,

[pun  He3HAYUTENBHBIX
KOHCTPYKTHBHBIX H3MeHe -
HUSAX CTAHOK €~ OAWHAKOBLIM

Puc. . TlectpoTkauxuit aromar cuctemsl Cmyssika yenexom. BRMyCKaer OyMar-

HY10,, IIEPCTAHYIO U KAMBOJIb -
HYI0 TKaHu., [TponssoanTesh-
HOCTHL cTamKka 25—28 4 B paGounii aenb. OfMH TKay PyKOBOAMT paboToii 12 TaknX aBTOMATOB.
w4 sauBapsa 1934 roma aBTOMAT YCMEWIHO 3aKOHYWJ MCNBLITAHWS, HA3HAUGHHLIE MpPABY-
TeNLCTBEHHON KomuccHei, u ceilyac cpan B Kavectse o0pasua Uit MPOU3BOJACTBA  UETHIPEXUE)i=
HOUHBLIX CTAHKOB LIBETHHIX TKaHEH, .

Jucneruepusanus

LienTpanbnas nabopatopusi MpoMblieHHod aucreruepusanuu (LUJITTI) nemoncTpupyer
B sane o0ero MammHOCTPOCHMS1 MOJENH AUCMETYEPCKUX MYJbLTOB, YCTAHOBJIEHHBIX €I0 HA 3a-
gonie I'TI3 B Mockee u «[lBuratensy B Jleuunrpane.

CucreMa CHrHANM3aLMHU COCAUHSET CTAHKU OTACNA MAIIMHOCTPOEHHS BLICTABKU C NyJILTOM
[IEX0BOI'0 JAUCTIETYEpA. ;

Cdreai, moJaHHoif OT CTAaHKa, 3aropaeTcsi B BUAE LBETHON JIAaMIOYKM HA AMCTETUEPCKOM
nynoTe, LIBET M MECTO 3aropepuueiicss amMuoMKyM YyKa3hiBaloT XapaKTep nolaHHOro CUrHana: se-
JieHas namna—TpeﬁoBaHMe marepuana, MEJTasi — HaKnaauuKa, KpacHas —pemMoHT U T, I

Jucneryep, HE OTXOAs OT CBOEro MynbTa, HA)KaTHEM KHOMKW BLI3LIBAET HY)KHYIO Opurany,
NPUYEM CUI'HAS STOT MEPENaercst OJHOBPEMEHHO 10 BCemy wLexy. e Obl macTep B 9TO BpeMs Hi
HAXO[NJICST,— 10 HBETY 3aMOKEHHOro cemadopa OH BHUIAWT, YTO €ro TPEGYIOT K IEXOBOMY AMUCHET-
yepy. He rnoxupas mecra, mactep BKIJIOUAeT KapmaHuyio TenedoHnylo TPYyOKy B Ommiaimiuif
TeseoHubli MITENCeNb ¥, COENUHUBIINCH € IUCMIETYEPOM, MOJyuaeT pacrnopsKeHye,

[TynbT 1EXOROro aucneTuepa o0OPyAOBAH crnenuaibHLIM npubopom, aRTOMATHUECKU peru-
CTPUPYIOIMM MPEKPAIIEHNHE U BO300HOBJICHHE PadoThl CTAHKA M TaKUM 00Pa30M Y YHTHIBAIOLHM.
BpPEMs MPOCTOst,

Ha nucneruepckoM CTOJE YCTAHOBJEH Npubop, coeAMHEHHbIH ¢ KOHBEiiepPOM roToBOH npo-
ayxuuu, CoTopbie W3senus, ABUTasich no KOHBEHepY, mMpOXOAAT MHMO WCTOYHWKA CBETd, JY4H
KOTOPOro najnaiorT Ha (OTOIJIEMEHT, YCTAHOBJEHHLIH N0 APYryio cropony wousehiepa. Ilomanas
B 10JIOCY CBETa, ABUrAIOIMHACA MPEAVeT OTOpachiBaeT TeHb HA (POTOINEMEHT U BHI3HIBAET 3aMbl~
wanue pesne. Pene coeamueno ¢ aproMaTHUECKUM CUETUMKOM, BEYUHM YueT roTOBON MPOAYKINH,

[lysbT UEXO0BOTO AUCHETYEPa COEAMHEH TAIHKE C MYJILTOM TIIABHOTO JUcreTuepa, 000pyno=
BAaHHBIM BCEBO3MOYKHBIMU NPUGOPAMU JUISL TeJIeynpasienus, Tejeyuera u T. A, 3pech u Tenerpag
Bono ¥ MUKPO(OH, AAOLUINKA BOIMOIKHOCTL TIABHOMY JAMCHETHEPY BECTH OJAHOBPEMEHHO Ipyuno-
BbIE Pa3roBOPhl CO BCEMW LEXamW, ¥ IPOMKOTOBOPUTENIb, nepefalontii oTBeTh HeX0BuIX AuCrer—
yepos, U T. M.
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Xumusi

- Orpen XuMuUM Ha BBICTABKE—
NpeKpacHoe HarjsiaHoe rocobune
M0 WCTOPUM XUMHUYECKOW Mmpo-
MBILLJIEHHOCTH, CO3AA1IHON HA TO-
JIom mMecTe B HeOOblualiHO KOpOT-
Kuil cpoK. B Teuenuc oaHoii ns-
THJIETKU BbIPOCJIW BCE OCHOBHBIE
OTPacjii  XUMUYECKOH MpOMBI-
LIIEHHOCTH:  CEPHOKUCIIOTHAS, |
MCKYCCTBEHHBIX Y00 peHuii, CuH-
TETUYECKOr0 KaydyKa, aHWUIM-
HOBBIX KpPaCOK, MNJAaCTUUECKUX
macc U ap.

AsoTHble yn06peHust
U3 BO3JyXa

CHHTE3 AMMHAKA Puc: 8. Ceepxmomubif KOMIpeccop nJA MPOM3BOACTBA CHil-

[TpoKU3BOACTBO HCKYCCTREH - TETHYECKOT'0 aMMHaKa
HBLIX Y100pennii—riasa HCTOpUM :

HAMIEro HapoONHOr0 X03siCTBa,
Bleppple HanucaHxHas nocyie OKTsAOpPLCKON pesosonuu,

TTPOM3BOACTBO ICIIEBBIX A30THHIX YNOOPEHNiA, CBSI3AHHOE € MosiyuenueM ¢Bo6OTHOFO a30Ta:
M3 BO3JlyXa, €CTh BENHYAHINEC NOCTHIKEHME YESIOBEYECKOH MBICIM CAMOTO MOCHEMHero BPEMEHU,
Xora cnocob mosyyeHUs1 asoTa M3 Bo3ayXa B JlabopaTopusiX yCAOBUAX Obin u3BECTEH YoKe
HaBHO, B MPOM3BOACTBEHHBIX MacmitabaX 3ajaya 9Ta ObLIa PELIEHA HEMELIKHM XUMMKOM [am-
oepom mvuib B 1913 r. Jletanu CHHTETHUECKOTO MOMYyuYeHUsl aMMUAKa U3 BO3AyXa 1o cnocoly
l'aGep-Boma xpanwanuch B lepmanvu BrayGouaiimeil Taiine no camoro OKOHYaHWS BOWUHBI U MO~
nucannsi BepcanbcKoro g0rosopa, ONHUM W3 yCJOBUIi  KOTOPOrO SIBUNOCH pacKpuITHE JBEpEi
Bapnenckoii annnvHOBO-CO0BOM KOMNAHWH MEpEN CHeLnabHON KOMACCHeNH AHTAHTLL

LemoncTpupyemasi Ha BBICTABKE NEHCTBYIOMAsi MOIEJb Bobpukosckoro arperata paer
HArJIIAHOE NPEACTAB/CHHE O CJIOXKHOM H UPE3BbIYAHO WHTEPECHOM TMPOLECCE CHHTE3a aMMMAKA.
CocTaBubie yacTn ammnaka NH, — a30T H BOXOPOA — NOAYYAlOTCA U3 TBYX resepatopoB. B oanom:
réHepaTope uepes pacKaneHHbIX KOKC MPOJYBACTCsl BOASIHON NMap, B pe3ysLTaTe yero noJIy4yaercsy
ras, COCTOsIMIA U3 BOAOPOAA M OKHCA yraepopa. Bo Bropom remepatope Yepes pacKasICHHBIA KoKe
NPOAYBAIOT OMPENCNICHHOE KOJNMUECTBO BO3AYXa, B PE3YJILTATE YEr0 MOJYYaeTCsl ra3, COCTOSIHIE
M3 azoTa U OKUCH Yyriepona.

O6a rasa nonajaiT B Fasrossuep, rie oGpasyercs cMech, coctosimast w3 239, asora,.
30% wonopona, 429, oxuen yriepona u 3% yriaeKkucaoTH.

W3 rasrosibjiepa ra3 MoCTynaeT B CaTypanuoHHyIo 0AMHIO, OTKyna 1OCJIe HACBIUEHHST na-
pamu BOAbl TIOCTYNAET B KOHBEPTEDP. B KOHBEpTEpE, MOM BAWSIHMEM KaTaNW3aTOPa, OKUCH yrae-
poZna BCTYNaeT B peaKuuio ¢ napom W o6pasyer yrjekucsory u sony. C Kouseprepa raa YXOJIUT
B MaJiblii rasrofbaep, Npuyem COOTHOIEHWE a30Ta W BOJOPOAA B HTOT MOMEHT COOTBETCTBYET YiKE
Heo6xoaumolt nam npormopuuu (1 : 3). Teneps 3amaua CBOAUTCS K TOMY, 4T0o0OBI 0CBOGOAUTHCST OT
HEHY>XHOH HaM yrJIeKHCIJIOTBI H OKHCH YrJiepoja.

M3 manoro rasrojinnepa ras nocrynaer B 6-CTynenuaTsii KOMIpeccop, r'ie MoABEpraeTcsy
MOCTENEHHOMY CykaTHIO 10 300 am. lMocyie OUHCTKY B BORsSIHOM CKRpY6epe, Iie yrieKucnoTa pacrso-
pACTCA B BOAC, H B MEAHO-aMMUAYHOM, I'ie OCTACTCS MOCJENHsIsI NPUMECh — OKHUCh YIJepona,.
OUMILEHHBI Tras, cocrosimuit u3 259, azora wu 75% BOAOpONA, NOCTYNaeT B KOJOHHY
CUHTE3a.

B KOJiIoHHE CHHTE3a TPU YaCTH BONOPOAA TION BIIHSIHHEM KaTaM3aTopa BCTYNAlOT B COM~-
HEHHE C OJHOW yacTulledl a30Ta, B PE3YJIBTATE UYEr0 MOJMYuAeTCS WCKOMbIH NPOAYKT —— aMMHaK..

Kononna cMHTe3a NMPEJCTaBJieHa B TOM BUIE, B KAKOM OHa Oblia 3anpOEKTUPOBAHA CTPOUB-
LMY €@ amepuKanuamMu. TyT dKe MOXKHO BHIETh KOPPEKTHB, BHECEHHbIH COBETCKHUMH CIEeLNa -
cTamu — npo). I'eIbnePUHbIM, YCTPAHUBIINM NOTPEIIHOCTY AMEPHKAHLEB M HaJA[MBIIM Gecrie-
peboituyio paboty arperarta.

IMostyuennsiit aMMuaK B YKUAKOM BHAC WAET Ha MPOMBIIJIEHHBIE HYMBI, 100 noasep-
raercsi JaJibHEHLIEMY OKHCIIEHHIO HA MJIATHHOBOM CeTKe, B pesyabTate uero o0pasyercsi asoTHas:
KHCJI0Ta, B AaNbHEHIEM nepepaGaThiBaemMasi B AMMHAUYHYIO CEJINTPY., °

Ha pbicTaBKE BhiBeuwlena manopama BOoGPHKOBCKOT0 KOMOHHATA W BBICTABIEHBI MOMCHH €ro-
FHABHEHIMX YCTAHOBOK, 7 500 crankos, annaparoB W npubopos, pasmerieHusx B 110 npompiu--
JIEHHBIX 3MaHMAX, HA T€ppuTopnu B 500 xM2, cobcTBEeHHAs cusoBasi crauuwsi B 50 THIC. Kém —
TOJILKO LH(POBBIE IAHHBIE, XapaiTepusyiomue o6HeM npoussenenublx pador. Mctunnoe ke gna~
yeune paspemennoil BoOpHKOBCKUM KOMOHHATOM 3a/laun — [0JIy4eHNe a30THRIX YyuoOpenuii na:
BO3/lyXa — CTaHOBHTCS MOHATHBIM, €CJIM yuecTh, YTO TOA0Basi MPOAYKUMsi BoGpPHKOBCKOro KOMOU-
HaTa 00ecreyuBaeT NnoBLIUEHE Ypo)Kast na 75 MJIH. NyIOB XJjeoa.
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Puc. 9. Monenb arperata cunreda ammuaxa. CranuHoropck (Bo6pwkm)

Kanueprimu yno6peHusiMH Mbl OGECHEYEHBI
Ha THICAYH JIeT BIEPE]

/ Bropoit Buj ynoOpenuii — Kanuepsle — NpeiCTaB/eH Ha BolcTaBKe Qorérpadusmun u nua-
“irpaMmamu CONIMKAMCKUX PYAHMKOB: MOIIHOCTh PA3BEJAHHBIX Y)KE MECTOPOsKeHnd obecrneun-
'BACT HALIE HAPOINHOE X035ICTBO HA MHOTHME ThICSUEJIeTHSI Brepeju. CroumocTh Pa3BeaHHBIX IIOKa
3amacoB jocruraer uudpet B 150 mapa. pyo. ,

JI0 OTKpBITHST KaJWeBBIX MeCTopoyaenuit B ConMKaMCKe MUPOBAst MOHONOJIHST M0 KaJio
npuHaaieKana epmannu, Tenepb nepsoe mecto B mupe npunagiexut CCCP. B To Bpemsi Kax
ofue MUPOBBIE 3amachl Kamua coctasnsad B 1925 r. 2,6—2,8 mupa. m, Bamacel OfHUX
LConuKaMcKux Mectopoycaenuit K 1933 r, onpefensinuce B 12 mipm.

\

‘PoctopupiM yroOpeHusm obecnedeHa
MolHas NpoMblllieHHas 6asa

IMpoussonctio cynepdocdara (pochopusix yRoOpennit) NpeaCTaBICHO HA BICTABKE MOJESBIO
HEJABHO I0CTPOEHHOro « XMOWHCKOTO anaTuToBOro 3aBoja.

- Xubunckaa oboraTaresnbHas (pabpuxa npoM3BOAUT AMATHTOBBIA KOHLEHTpPAT, Jiydliee
B Mupe chipbe s rpousBoncTsa cynepdochara. Hedennn -— cobpar amatuTa — @€t crpane
AJIOMWUHUM, HATPUIT, CUIAIUI M PAA HOBBIX CTPOMTESILHBIX MaTepUasios,

Ha BbICTABKE NPEACTARIEH MAKET 3aKOHUEHHOrO B npouuiom rofay XuOWHCKOro

anatutoBoro sasopa. Crommocts 8aBoja — 7,5 MuH. py6.— OKynunack B mepBbli K€ TOA ero

SOKCIII0a TAlMH, \

‘CHHTeTHUYeCKUI Kaydyk

1 despags 1931 r. 1. Craony HA COBEMAHMM XO3SCTBEHHMKOB CKa3aln: «Y nac ectb BC€
KpOME pa3Beé KayyyKa, HO Yepes r'ofi-ara M KayuyK Mmbl OyAeM HMETE B CBOEM PacClOpSHKEHHNY.

7 wons 1932 r. pa nepsom B Mupe $IpoCNaBCKOM 3aBofe CHHTETHYECKOrO KaydyKa
monyyeno Onio 400 ke Kayuyka. o\

CerofiHsi Mol UMEEeM 4eThIpe JeHCTBYIOUX 3aBOAA, M3 KOTOPHIX KaKIBIH AaeT He MeHee
10 THi¢. m Kayuyxa B rog. Crposircst Hopble 3aBojbl. COBETCKHMI €0103 0CBOOOKAAETCA OT
MHOCTPAHHOW  3aBHCHMMOCTH  HA KPYMHEeHeM o  OTBETCTBEHHEHIIEM yuyacTKE HAapOAHOro

NOBAUCTBA,

ST ey
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Cpeny MHOTOUMC-
JIEHHBIX ~ 9KCMIOHATOB
BLICTABKH B OT/IEJIE XU -
MHU IEMOHCTPUPYETCSI
CJI0YKHAA MOJEJb YCTa=
HOBKH IS8 TOJTYUEHHUST
CUHTETHUYECKOTO  Kay«
yyKa M3 Cnupra 1no me-
Tony akapm. JleGepnesa,
Cxema npespameHus
COUpTa B KAY4YK [ie-
MOHCTPHUPYETCSI TYTIKE
#la rjras3axnoceTurenei.

Bor  BRmounan
ToK. Cnupt ycrpemu-
¢si B ucnaputens, Or-
<lofla mapet ero HayT
B PETOPTHYIO TMNeyb.
JlecsaTku ryja3 Hamnps-
IKEHHO CJIESIT 3a Mpo-
1eccoM.  3a  TOHKOM
CTeKJITHHON  CTEHKO
fniapel cnupTa npounayT
qepe3 KaTaausaTop, U
MIPOU30OHAET UX pasiio-
?1((?:{25{'(11; Esgf::;a:f?‘s“ Puc, 10, Cxema NPOM3BOACTBA CHHTETHUECKOrD KAYYYKA 10 METOLY
710 IIBALATH TOOOYHBIX A Heﬁep,eaa

TPOAYKTOB peaKuuwu, :
W3 nuBuuuyia U moJsyuaercst KayuyyK. Ho npeasapurensno neo6xoaumo ocBoGoauTh €ro o

MHOTOUMCTICHHBIX CIYTHAKOR BEChMA LEHHBIX CAMUX 10 CE0E, HO HEHY>KHBIX M BPEAHBIX B NpPOH3-
BOJICTBE KayuyKa.

B crekasHubX TPyOOuKax Mpono/mKaercst aBmienue. IMBHHMN CO CNVTHUKAMH MJET Ha
ounctky. [lpu nepexone yepes cKkpyGiepa CnyTHUKH TMOCTENEHHO OTCTAIOT, OUMINEHHBI X0poIo
FIPOMBITHIT BOJ0I0 I'a3 — AMBUHMJI — MOCTYNAeT B PEKTHOUKALUOHHYIO KOJOHHY. M3~ Beex ero
CIYTHUKOB C HUM OCTAJICsi TOJILKO OJMH — NCEBRO0YTHIIEH. :

OT MOCNEeHEro COyTHUKA [AUBHHUIL OCBOOOYKNAETCS TOJNLKO B aBTOKJABE NPHU COACHCTBAM
KaTajusaTopa — METa/UTMYeCKoro Harpus. -

3peck npoMcxoauT 3aBepluenne mpouecca. M3 guBumuna mosyuacrest ynpyrasi GecuseTHas
macca — 0ok Kayuyxa. Macca, ueT Ha ¢pujepa, 3atem Ha Bafblbl. Colpbe IS PE3UHBI TOTOBO.

MHOTOUMCIEHHBIE AUATPAMMB ¥ IA(PLI XapaKTEPH3YIOT PoJib MOOOUHBIX NPOAYKTOB, M0-
JIYUACMBIX MPU [POUIBOACTBE CHHTETUUECKOrO Kayuyka., CHyTHUKH AMBHHMJA MMEIOT OTPOM-
H0e 3HaUeHne JUlsl BCEro HALIEro HapoAHOTo XossiicTea. Cpegu wux: cepublit adup, crnupTei
(OyTHIOBLIA, CyXoil W Ap.) (MeTaybjerua), aneraTsl, YrJeBOAOPOAbI, NAPAKCHIION, ATHIIEH
# 1ip. MaccoBoe UCMOJb30BAHUE ITUX XHMUKATOB YNEHIEBUT CTOMMOCTH CHHTETHUECKOI'0 Kaydy-

«a Ha 859%,.
ToK BBIKOYEH. JIEMOHCTPALMS MPOIECCA MOJYUEHUS CHHTETHYECKOr0 KayuyKa 3aKOHYeHa,

qTOOBI YEPe3 HECKOJIBKO MHHYT BO30QUOBUTLCS! BHOBb.

CUHTETUUYECKUH KayuyK — OJECTAMast CTPAHNNA U3 KHUCH BEJIMKUX roben NEepBoH NsITH-
JIETKHM. DKCIOHATHL HA BBICTABKE CJIY)XKAT SAPKOH MiumOCTpaLuei aToi crpaHunsl. BoT nepsasi co-
BETCKAsl ABTOIIMHA M3 CHHTETHUECKOI0 KayuyyKa — cBepxbaJuton tuna Hapa-Kym ot JilerKoporo
apromModunA. Dra WUHA CKOHCTPyWMpoBaHa HayuHo-uccneaoBaTe/ILCKUM MHCTHTYTOM PE3UHOBOI
FIPOMBIILJIEHHOCTH. B 3HAMEHMTOM Kapa-KyMCKOM npo0ere oHa rnokazajia CBOe KauecTBO, J0Ka3aB
Ha Jesie, YTO COBETCKMI CHHTETHYECKWH < KayuyK HA TEMIEpaTtypy W TpeHue ycroiyupee

€CTECTBEHHOT 0.

LHEMA npopg

/HETOR Al C8. ﬂEEEﬂ[.HH/' &, 0.

5

&

Tlonsemuas rasuuKanus yrias g

Ha BoictaBke «Hamu joctivkenusy B [TOIHTEXHHUECKOM My3ee IEMOHCTPUPYETCST MOJENb
ONMBITHON  WAXTHl mas rasuduranuu  yras B Jlucuuancke. 9ra  MOJENIb HArJSIAHO. NPE-
CTaBAsIeT MPOUECC MOJydeHusi TEHEpaTOPHOro rasa M3 pPas3pbhIXJECHHOIO0 M pacKaJIeHHOro
<Jos yrusl.

VYeTpoiiCTBO rasorenepatopa me Ca0XKHO. JlBa INTPEKA — BO3AYIIHBIA W rasoBelii — U JBE
CHCTEMBI CKBAYKHH — HAKJIOHHBIX W BEPTHKAJIbHBIX — NMPOPE3LIBAIOT MaHeb. Y KOHIA BOZAYHIHOI0
JTPEKA PABKUTALTCST KOCTEP. Harnouuble CKBAMKHHBL 3aPHKEHBI AUHAMHTOM. OHH MOCTENEHHO
B3PLIBAIOTCA U PABPRIXJIAIOT Takum 00pasoM SaNOKEHHDLIM nuiacT yrijs. BepTuKaabuble CKBAYKUHBL
ClyyKaT IS 3aMepa TemIepaTtypsl B rasoresepatope M ans nonyuenusi npod rasa. Hanzemuas
qACTh COOPYIKEHHSI COCTOMT M3 TpyObl IS ECTECTBEHHON TATM, CKpyOGGepa U CeTH BOSAYIIHBIX M

ragoseix Tpyo.
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Puc. 11. Cxema nopzemuoit rasuduranuu yris

OnbITHl MOA3EMHON rasuduKanuu yris, KaK 9T0 MOKa3aHO Ha BLICTABKE, BeAYTCS Y HAC HE
TONLKO B Jlucuuancke, Ho ¥ B lllaxTuncKoM paitone. 3pech BnepBbie B MUpE yaasoch J0OMThCs
paﬁlo;gxo MOI3EMHOI0 TEHEepPaTOpa HAa AHTPALMTE U TOJY4YUTh TEHEPATOPHBINH ra3 TenjaoTBOPHOCTLIO
B 1, Kan.

Han 3apaueit nogzemuolt rasuduranuu yris y xHac pabotaer psa X03sSIUCTBEHHBIX OPraHu-~
3auMit U HAYYHO-UCCIIEI0BATEIbCKUX KOJLIEKTHBOB, B TOM YHCJIe 0€00asi KoMucenst AKaneMun HayK,
Jlonenxnii yriexumpueckuli MHCTUTYT, MOCKOBCKHN FOpHBIX MHCTUTYT W 7Ap. [lesirensbHoe yua-
crue B 910t pabore npunumaloT akanemuku Iasnos, ['pedenmuKon u 6mnKaiimuit corpyaunk Men-
aeseesa axaj. Baiikos.

luaponns ApeBeCHHE!

Pa3HONBETHBIMUA OFOHBKAMU CBEPKAET OrpoMuast 9extpuduuupoBanHasa Kapra — (Pocr
niecoxummuyeckoit npompimnenHocty CCCP». 3pech OTAE JIECOXNMMH,

. Ha nojKax CKPOMHBIE OyIHWUHBIE SKCIOHATHI — MPOAYKTHl CYyXOH. MEPEroHKH nepesa
“ KaHuOIbHO-CKUIUIAPHOT0 MPOM3BOACTBA (YKCYCHAsl KUCOTA, METUJIOBBIA CIUPT, HKMBHUA,
Kanudoasr 1 ap.). :

Heboabuioit yrojoK BLICTABKY OTBENEH TUAPOJU3Y JIPEBECHHB! — HOBOMY MOPOU3BONCTBY,
UMEIONIEMY OTPOMHOE HAPOAHOXO3AKCTBEHHOE 3HAYEHUE, ;

Bonbioi CTCKJIﬂHHl:? GaJUI0H HAMOJIHEH OOBIKHOBEHHBIMH JAPEBECHBIMU OnmuaKamu. Psiom
TaKolt e 6GayuloH C uWCTHIM COHPTOM — PEKTHPUKATOM. OTOT CHUPT — MPOAYKIUS NEepBoro
B MUpE 3aBoja TuAposM3a JpeBecunbl B Yepenosie. Onmiki — Chipbe, nepepadaTbiBacMoe
9TUM 3aBOJOM, / : _

[Mosyuenue coupTa U3 Apesecuusl B nab0paTOPHBIX YCIOBUSIX HE MPEJCTaBiIAET HUYEro HO-
Boro. Ho namia XnMU4eCKasi MPOMBILIJICHHOCTb BMEPBLIE B MUPE OCBOMJIA OTO TNIPOM3BOJICTEO.
B 3aBONCKUX MacmTabax.

Tpolece Npou3ROACTEA, IPEACTARICHHBI HA BHICTABKE B BUAE CXEMBI, B 00LIEM HE CIIOMKEH:

B aBTOKJIABBI 3arpy)KaloTcA OMUJKK M cnabas cepuas Kucaora., I'Maponus npoXoauT npu
NOBBIIEHHOM JABJICHUU W npu Temneparype 150—175°.

B pesynbraTe noayuaercs KUC/Iblii CaXapHblil pacTBOP — FUAPONU3AT U N000UHbIHA TPONYKT —
sqwuravH. TTocne HeliTpanusanuyu M3BecTLI0 U MEJOM FHAPOJN3aT (QUILTPYETCs1 M NEepeKaunBacTCs:
B GpONMILHBIC UYanbl, Tie cOpayKiBAeTCs MpU NMOMOIIM APOXOKeiH, Bpaykka B fajbHEHIIEM TIOCTY-
naer B 6paroneéperouHelii MyHKT, roe neperoHsieTcs B cnupT-chipen, locaenuss crajus nponecea —
OYHCTKA, B PE3yNbTaTe KOTOPOW MOJyvyaeTcsi CNUPT-pEeKTHUKAT,

FIpOM3BOACTBO CHOUPTA W3 JAPEBECHHE! COKOHOMUT HAPOAHOMY XO3SIHCTBY KOJOCCATBHOE. KO-
JIMYECTBO KapTO(bBHﬂ U 3epHa. HarpamMmmpl Ha BBICTABKE NOKa3biBalOT, 4TO B cpenHem us 1 m
BOBYIIHO-CYXUX OMMIOK BHIXOMMT 200220 4 100%H0r0 cnupra, Torga Kak us 1 m Kaprodesis
80—90 4, a u3 1 m 3epua — 260—280 4. :




BBICTABKA «HAILM JTOCTHIKEHUST» _ 205

OrpoMHOE 3HAYCHHME HMMEET THAPOJIU3 JPEBECHHBl M JUIs MPOM3BOJCTBA CHHTETHYECKOro
scayuyka. YUroGni yAOBAETBOPUTH MOTPEOHOCTH B CHMPTE MJIsl HTOH OTPACHW TPOMBIUIEHHOCTH,
moTpeGoBanock Out B Gmmkaiimue 2—3 roga okosio 4,5 Mun. m Kapropesns, van 1,5-MiH. m 3epna.

CTpouTenbeTBO 3aBOAOB TMAPOJIM3A2 HAMEYEHO MPU KPYIHBIX JIECONMUIIBHBIX U nepenoobne-
JIOUHBIX 3aBOfaX. Irum GyHET paspemeH Takyke BONPOC PaLlMOHAJILHOTNO MCMOJbL30BAHUST OTXOA0B
neconuyenust (ONMMUJIOK, ILENOK, CTPYKeK U T. M.).

* ¥

BricTABKA OXBaThiBaeT cpbime 20 IapHeimux oTpacieit HapoaHOro xoasicrsa. Hapsny
< BHOBb COSMAHHBIM CTAHKO, MOTOPO- Y ABUOCTPOEHMEM MBI BHIMM NEPEOGOPYAOBAHHbIA MeXaHu-
suposannbiil lonbace, aneKTpu@HIMPOBAHHYIO MPOMBILIIEHHOCTE Baky, Npou3BOJICTBO TuHYaMH-
HIMX M3MEPUTEIIbHBIX MHCTPYMEHTOB ¢ JIOMYCKOM 10 /3500 MUIIMMETPA, CJIOYKHEHIIME MeTCopo-
JIOPHYECKHUE , TE0Ie3nUecKue M ICKTPOU3MEPUTENLHBIE NPHOOpbL.

Kasibiii SKCNOHAT B OTAEILHOCTH U BCSI BHICTABKA B LIEJIOM CBHIETEILCTBYIOT 0 BeJMyaiimmx
q06egax, ogepyKaHubIX pabouMM KJaccom B 00pbde 3a MHAYCTPHANM3ALMIO M IKOHOMUUECKYIO
#€3aBUCHMOCTbL HaME CTpPaHbl,



Pa3pabotka npo6JjeM HCTOPUH TeXHUMKH Ha 3amnage’
MronxeHCKH# TeXHUYECKHH My3eit

OcHoBHBle (QopMEI PabOTHl M0 HCTOPHH TEXHHUKH

— 3

I/ICTopHﬂ TeXHHUKU SIBJISIETCS OMHON M3 CaMbIX MOJIOABIX OTpachei HCTOpHUeCKON HAYKH.

B nacrosiniee Bpemsi HauGonbliee pa3suTHE U HAUOOJILLIEE 3HAUEHHE TOJIYUUIIH, T€ (OpPMbE
paboT MO MCTOPUM TEXHUKH, KOTOPHIE OTHOCATCSH K COOMPAHHMIO W COMOCTABJIEHHIO I'OTOBBIX
MaTepuUaIoB- TEXHUYECKOrD Pa3BUTHsI (TEXHHUYECKME My3eH Pa3HOro Tuma).

l-dlgnyqaﬁﬂo, KOHEYHO0, 4TO MEPBOMY ¥ KPYMHEHIIEMY U3 TAKUX MY3EEB MOJIOXKHIIA HAYAIIO
Benukas (panuysckas pesosonusi. Ito Tak HaspiBaemasi Conservatoire des Arts et Matiers B Ila-
prwre. 19 Banaembepa 111 roga (13 oxtsiOpsi 1794 r.) GbuT M3JAH KOHBEHTOM [EKPET, ONpEaesnB-
WM OpraHn3auiio U 3ajadyd 9TOro My3esi, OCHOBAHMEM JUIsi KOTOPOTO MOCIIY)KUJIA YacTHAS KOJI-
JIEKIs1 Malid ¥ opynuii Borancona, moxxeprsoBannas rocynapcrsy. CoryiacHo sTomy aexpery
TTpOMBIIIIEHHO-TEXHUYECKAsT KOHCEPBATOPHS MO0JDKHA Oblia CTATh HE TOJBKO COOPAHHEM MalIHH,
MOJIENIEI, MHCTPYMEHTOB, YEPTEIKEH, oNMCaHUIl M KHHUI 10 BCeM 001aCTsIM TEXHUKH, HO U, TAK CKa-
3aTh, HATYPaJbHbIM APXMUBOM, B KOTOPOM AOJDKHB XPAHUTLCS OPUTMHAJIBI BHOBL H300PETAEMbIX
MJIH yCOBEPLIEHCTBYEMBIX MalinH, Kpome Toro, KoHCepBaTopust A0HKHA ObLIA HE TONBKO XPaHUTL
9TH COKPOBMINA, HO M 3a00TUTHCS1 O MONYJNAPU3ALNK YCTPOCTBA M yrOTPeOJIeHUsT MAIIUH U Ui~
~ crpymenToB. Tak, Hanpumep, rm. 3 geKpera, U3JAHHOI'O, KOHBEHTOM, Mopyuaer npanfeJ'leTBe”-

HOJ KOMHCCHM, CTOSILIEH BO T'JIaBe KOHCEPBATOPHUH, (KOTZAd OHA HAMMET HTO MOJIEHBIM fUist pecry-
GJIMKM, pacrnpocTpaHaTh MOBCIOAY BCE CPEACTBa JJI YCOBEPIIEHCTBOBAHUS MPOMBILLIEHHON TeX-
HUKH, TOChIIast OTNUCAHWST, YEPTEKU U  cample Momenu» 4,

«TTPOMBILIIEHHO-TEXHUYECKAs KOHCepBaTOPHsi» B Tlapuyke UMEET  TakuM 06pas3oM JUTMHHYIO
ueropuio. Ha 3T MCTOPHU OTPASHIIHCH TONTOPA CTOJIETHSI camoil PpaHLUN — CMEHSIBIIHECS
TpeHoBaHusl, CMEHSIBIIMIICS yPOBEHb BHUMAHWS W MOHUMAHWSI 3ajau STOro mysea. B ocHose
ee He OblJIO HM CTPOHHOrO MJIaHA, HU TNPELYCMOTPEHHOH EIMHON METOR0NOTHH. IT0 OrpOMHOE
yupeienne (06eccrnopno, NepBOCTENEHHOE M0 NEHHOCTH) — JIMIIL HEPBHYHBIA CHIPON MaTepHas
JUISL UCTOPUM, MOYTH HE Mmojsepruuiics oGpadorTke,

«HoHcepBaTopus» YIEAeT MECTO BCEM OTPACIISAM TEXHUKH U €e OCHOBHBIX HayK. I(BUraTe i
(BETPSIHBIC, BOJSIHBIE, NAPOBBIE, NHEBMATHUECRWE, OJIEKTPHUECKME), THIAPABIMUECKHE MALIMHLY
M 9IeBATOPBI, HAuepTaTeabHAsI TEOMETPHs, METAJUIYPrusi, CYETHLIE MAIHMHBI, TEONE3Ns, acTpo-
HOMHs1, U3MEPEHHE BPEMEHH, CTPOUTE/bHOE ME/0, KMHEMATHKA, NWHAMOMETPHSI, HHCTPYMEHTH)
JUIsi CBEPJIEHMA, TIMJIKH, TOUKH, pyOKM W T. 1., TpaBepHoe, nuTorpaderoe, Tanorpadcroe neno,
OTOMJIEHUE, OCBEHICHNE, AOMAIIHEE XO3SHCTRO, KepaMUKa, KPACUTILHOE NeJI0, CTEKJI0 H XpYCTallb,
BCE OTHENB (PU3HKU, METEOPOJIOTHsl, SNEKTPOXUMHS, TeJerpaf, cenbcKoe Xo3siicTBo, Mephl Beca,
TPAHCAOPT, XUMHSA, XYA0)KECTBEHHAS] MPOMBIIJIEHHOCTD.

3HaunTenbHo ModKe, aumb B cepeanne XIX B. ObII0 €O3AAH0 MOMOGHOE HKE yupeseHue
B AHTJIMH — 3HAMEHUTHI My3eii TeXHuKu B 1KkHOM Kencuurroune (JIonmox). ‘

HauGosee HOBBIM YUPEKIEHHEM MUPOBOTO 3HAYEGHUS SIBJISIETCS TAK HaswBaembii epman-

ckuit myseir (Deutsches Museum) B Mionxene., B ormuune ot [Mapmwickoro u JICHAOHCKOTO, on -

OblJI MOCTPOEH 110 ONPEJEJIEHHOMY NJIaHy, a He SIBJSAJICS, CJEJCTBUEM eCTeCTBEHHOIrO MacToBaHus
TEXHUUECKUX BnoxX. I'epMaHCKuUll Mys3ei co3aaBaJicsi Ha COBCEM MHOM YPOBHE Pa3BUTHST TEXHHUKH
M HAYKH, TPU YuacTUy TBOPUYECKUX CHJI COBEPLICHHO MHOIO MOPSIAKA, YeM IPEKHUE, HO ¢ YUeTOM
TOT0 BEKOBOI'0 OMBITA, KOTOPBIM B HUX HaKomuiics. [Toaromy on siBisiercss naubosiee sipKuM u 3a-
KOHYEHHBLIM BBIDOYKEHUEM TOr'0, 4TO B COCTOSIHMM Cl€NaTh KaluTaJmM3M B 3toli obnact.

Cosnanue I'epMaHCKOro My3est SIBUJIOCH MIOBOPOTHLIM MOMEHTOM B HCTOPHU MOAOGHBIX yqpeﬁ(-
JeHuid BO BCEM MWpe. OpraHusaliy My3eeB TeXHUKH YyKe MOJIOKeHOo Hauayio B Bene, B [lpare,
B Croxronbme, B Bammurrone v Yuxaro, B Hnonnu.

1 ITo marepnanam BUHOT. : . ‘

2 P. Hugnet, Notice histor. sur I'ancien procuré Saint-Martin des Champs et sur le
Conservatoire Imperial des Arts et Mitiers. A. M a ri n, Catalogue des Collections de Conser-
vatoire Imperial des Arts et Métiers, Paris 1864, \
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Pemennem LIK BKII(G) or 5 asrycra 1931 r. npenonpeneneno cospanue JBopua TeXHHKK
B MoCKBe, JUIsi 4ero y><e IPOU3BOAWTCS OFPOMHASI MOATOTOBUTENbHAS PabOTA.

Mionxenckuii myseil cocpenoTounBaer B ceGe BCE OTHACHBI MATEMATHUYECKOro MHCTPYMEH--
Tapusi, (U3NKK, XMUMHH U BCE OCHOBHBIE OTPAC/IM TEXHWKH, PACHOJIATasi SKCIOHATHI B CHCTEMA-
THYECKOH MOCJIen0BaTeNIbHOCTH. KajK/plii 9KCMOHAT BBICTABJIEH TAK, UTO TMOCETHTENb CAM MOYKET
y3HaTh 0 HEM BCE HEOOXOMMMOE €3 CriennaibHBIX YCTHBIX 00BSICHEHHH U B GOJILUINHCTRE ciyyaen:
MOYKET TAKXKE CaMOCTOSITENIbHO NMPHBECTH MEXaHU3M B [ICHCTBHE HJIM NPOM3BECTH ONBLIT, OXHAKO
HEKOTOPBIE 0TPACIIM I'OPABA0 MOJIHEE MPE/CTABIIEHb B [epMaHiU B CHICLUAILHBIX My3esX, TaKOBbI —
Hiopubeprexunii Myseit TpaHCopTHOro fesia € MOJEJIbIO KENe3Hol noporu B 150 M Lnuoio, ¢ Mo-
AENIAMA NIETATEJIbHBIX aNNapaToB U T. . ¥ 0co0enHn Bepiuuckuii Myaei nyTeil coobuienns u crpous
TENLHOTO IeJIa, C MOMIEJIIMM KPYIHBIX YKEJIE3HOMOPOIKHBIX COOPYIKEHKH, TOHHENeH, MOCTOB, ¢ [e-
TajIbHBIMM OKCMOHATAMM 110 PA3BUTHIO BEPXHEIO CTPOCHHSI HKEJIE3HBIX MYTEi, ¢ MOIEISIMA KaHAJIOB,
HIJTI030B, MJI0THH, MasikOB, BOK3aJI0B, CATHAIM3AIMOHHBIX YCTPOHCTB, € 9KCMOHATAMU 10 BATOHO- 1
NapoBO30CTPOCHHMIO U T. A *. OCOOBI HHTEPEC Cpemu HTHX CeNUAIILHBIX MY3EEB TpEeCTaBIsIeT
I'epmancknit Myseit ospyxonsasanns B LryTrapre, ocuosannmiii B 1929 r.; ero nasuauexve —
MCUEPTILIBAIOIIAST IBMOHCTPALMS HCTOPUUECKOI'0, TEXHMUECKOr0 U HAYUHOTO PA3BUTHS BCEX 067a-
CTeil, CBA3AHHBIX C BO3AyXonnaBaHuem. OH WMEET B BHAY HE TOJLKO MACCOBOTO TIOCETUTENs, HO
v cnenuanucta, st 5TOro Tam MMEIOTCSE KPOME OPHIMHAJIOB, MORENeH U KOHCTPYKTHBHBIX JeTa-
JIeit BCSIKOTO pOja adpocTaToB, BOBMYWIHBIX Kopalueii u asponiaHoB, — TaloKe M GuOIHOTEKA,.
C TOYTH MCUEPNBIBAIOIIMM COOPaHHEM MaTepHaJoB, apXuB NOKYMEHTOB, Guorpadmii, moprperos,
mefanei, Guabm U T. A, U T. 4.2

Hanee MoiKHO OblI0 OBl yIOMSIHYTH 0 GoNbIoM My3ee cBsisn B Bepnuue 3, peopranusosan-
HOM B 1929 r., 0 mMy3ee TeXHUKH, opranuzoBanHom ®opnom B Iupbopue, Kyna MEePEeHECEHBI HCTO-
PHUYECKHE MOMEIIECHHST, B KOTOPbIX paboTan MOJIOROH DIUCCOH, W YaCTb 9JIEKTPUUECKON CTaHIAM,.
HA KOTOPOI paboTay MOJIOABLIM HEYKEHEpom cam Popnd u T. 1. ‘

TexXHHuecKHe My3en Heb3s paceMaTpuBaTh, KaK MPOCTHIE COOPAHUS MATEPHasIOB 110 HCTO-
PHHU TEXHUKH, XapaKTep pPacnonoyKeHust 1 rnonadu martepuaJioB, a TarKe O'POMHOE YHUCIIO Moce~
TUTeJIEH my3€eB — ropasao 00JbIIEE, YeM YUCIO YnuTaTeNel y Jo6oii HAYUHOH WJIM TeXHHYECKON
KHUT'H, ¥ HENOCPEACTBEHHAsI BHEYATJIAIOMAs CHJIA SKCMIOHATOB — MPUAAIOT STUM MY3esIM Cylue-
CTBEHHO HHOE 3HayeHue. Mysen TeXHuiu Tvna ['epMaHCKOro My3esi sSIBJSIOTCS HE YEM HHBIM, KAk
(opmoii MBNOXKEHHST MCTOPHM TEXHUKH, MPUTOM (OPMOii, HeuaMepumo GoJiee BHIPASUTEINLHON:
W JIHCTBEHHOM, uem Jo00€e CJIOBECHOE W3JI0XKEHHE.

Hnoe 3nauenne umeer apyrast opma padorst B 0671aCTH HCTOPUH TEXHUKH, 9TO — MEPOT pHSi-
THSI MO OXPAaHE NAMSIATHHKOB TEXHUYECKON KYAbTY P B, :

B 1928 r. B 'epMannu Obisio oprannsoBano «I'epMaHCKoe cOOOIIECTBO Mt  OXPAHBI [AaMSIT-
HUKOB TEXHHYECKOI KyJIbTYpbY, B COCTAB KOTOPOro Bomu I'epmanckuii myseit B Mionxene, I'ep-
MaHCKUH c0103 oTeuecTBOBeNeHHst M Co0I03 reépMaHCKUX HHKEHEpoB. Llenb aToro coobuiectsa —
obecrieyeHue JUIsl. TEXHHKU MPOUIIBIX BEKOB TAKOH YK€ OXpaHbl, KaKasi B HACTOSINEE BPEMsI Cuu-
TAaeTCA  JIEJIOM, camo CoG0H pasymelomumest ans npoussenenuit uckycdrea. TTOX namsiTHURAMM
TEXHUYECKOH KyJIBTYPhl MOHMUMAIOTCS TIPK STOM (TAaKHE CTaphle H LEHHBIE COOPYIKEHHS, KOTOpbIE:
[0JIHOCTBI0 COXPAHHJINCH HA MECTE U SIBISIIOTCSI 0COOEHHO NOKA3aTeIbHBIMA L5l HPOMBIIIIEHHOIE:
AESITENLHOCTH COOTBETCTBEHHOr0 paiionan b MIMEIoTCsi B BU[LY CTApble BOMSTHBIC W BETPSIHBIE MEJIb-
HUIB!, KOHHBIE MPUBOABI, MOCTHI, KPaHbI, KySHULbI, 06)KHIATeAbHBIE MEUH, BUHONCILHBIE Mpo-
LECChl, COJIEBAPHH C WX TPAafHPHSIMHU, TKALKWE 3aBEJEHUSI U T. TI.

J171s1 OCYIIECTBIICHHST STOH OXPaHbl COIO3bl, BXOMSIIHE B OOIECTBO, TIPEK/E BCErO NPHBOJST
B M3BECTHOCTH HANNUME TMOAOOHBIX NAMATHUKOB, 3aTEM JAHHBIE 0 HUX MOABEPraioTcst paspaborie
B TeXHUKO-HCTOPUUECKOM oTAese C0i03a FePMAHCKUX WHXKEHEPOB M KPATKO OCBEIIAIOTCH B €3ie-
roaunke aroro Coiwosa, T. €. B BRIXOMAIUX MoA pepakuueid K. Maruoca «MaTepuanax no WcTopuu
TEXHUKU ¥ TpombinuiensocTy 8. Tlocse 9Tolt paspaborky MaTepuasisl 0 NAMSITHUKAX MEPEfaoTCst
FepmanckoMy myseio B MioHXeHe, KOTOPBIH OpraHusyer y cebsi apXuB NaMsTHHKOB TEXHHYECKOI:
KyJnbTypel. APXHB CO0MpaeT BCSIKOTO pofa martepuasiel, Oyab TO OmMCaHHs, H300parKeHus, wep-
TENH, NOKYMEHTBI M T. 1., U BEAET UM MHBEHTaph. Ha ocHoBanum Beeii aToii paboTe” coobiecTno
MPUHUMACT PEIIEHHsI O TOM, KaKHe N3 9TUX MaMATHUKOB J0JDKHBI OBITh B3SATHI MOJ 0Xpany I'epman--
cKoro myses, OXpaHa NamsITHUKOB NPHHANA CBOEOGPA3HYIO Ul KANWTAJMCTHUECKUX YCIOBHIA.
dopmy. JUis1 BCSIKOrO TaKOro MaMsTHUIA COOOUIECTBO HAXOAUT (KpecTHoro otpay (1), KaKoBbIM
MOYKET ObITh TOPOACKOE yiipaBJienue, pupma, opranusanusi, uau Oamxaimmii :?Ift‘neneneu. «Kpect-
HBIE OTLED 00513bIBAIOTCS 3a00TUTLCSI O COXPAHHOCTH NMAMSTHUKOB U B Ciyuae KAKUX-JIHO0 name-
HEHUH cBOEBpEMEHHO u3Bemarh I'epmanckuil myseit, Ilpu mysee Bepercsi peecTp NAMSITHHKAM. .
U BBIYCKAIOTCA MyTEBOAUTENH 10 HUM.

1 Beitrdge zur Geschichte der Technik und Industrie. C. Matschoss., B. 19, 165, 1920;
20, 187, 1930. : :
: 2 Beitrdge zur Geschichte der Technik, B, 19, 166, 1929,

8 Ibid., B. 19, 166; 20, 188. 7

4 Ibid., B. 19, 168. Z

5 C. Matschoss, Technische Kulturdenkmiler, Miinchen 1922, a Taioie craThsi €ro Ha 9Ty
Temy B Beitrdge zur Geschichte der Technik, 18, 145, 1928. :

¢ Beitrdge zur Geschichte der Technik und Industrie. K nacTosimemy BpPeMEHH BLILIE D
21 ToM 9TOr0 ©NeronuuKa, ooseMom no 40 nmeu. NUCTOB B KAXKIAOM TOME,
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3a nocnenHue rofibl B «MaTepranax» OblJI0 OMUCAHO HECKOJILKO MECSITKOB TAKNX MaMSITHUKOB,
Janel ux ¢otorpaduu, uHorna ueprtesku, Tawopa, Hanpumep, [ocrnapckasi BOJAsiHAs MEJIbHUNA
XV B., ¢ mocTpoiioit,, coxpauusiueiicss ¢ 1544 r., gepeBsiHHBIA MOCT, MOCTPoeHHbIH B 1560 r.,
MOJIOThI, MIPUBOAUBILMECST B [ABMXKEHWE BOXOI0, ONMH M3 HWUX — nocTpoenusid B 1670 r, u paboras-
KA 0 MOCJNEBOEHHBLIX JIET, CTapedmas u3 eme aedcTByommx B [epMaHUM MapPOBBIX MAIUNH
1pu conesapue B Kenurcdoopue, ycraHoBnennass B 1799 r., perpsinasi MeJbHMLA, MOCTPOEHHAS
B 1694 r. u padoraBmas po 1909 r., nomennas neur XVIII Bexa u T, m. :

Kpome sTux nByx crneuupuuecKux st uCTOPHU TEXHUKU Gopm paGoThl — My3ed W oXpaHa
TIAMATHUKOB TEXHUYECKOH KyIbTypbl, — paboTa 0CyUECcTBISIETCS1, pa3yMeeTcsi, U BCEMHU O00BIUHBIMU
NYTAMH: M0CPEACTBOM ony0aMKOBaHWS MaTepUasioB B MeYaTH, OpraHusanuu oOIecTBa, ChE3/I0B,
AKAJIEMUYECKUX Kaenp ¥ HUHCTUTYTOB.

‘ MepuoaguuecKuX M3aaHHU i, NOCBIIEHHBIX HCTOPUM TEXHUKH, OYEHb HEMHOIO.
K HUM OTHOCUTCA MPEXKIE BCEro YNoMSIHYTHI YiKe ey <erofHuK, usaabaemeii Col030M repMaHCKuX
HHYKEHEPOB MOJL PelaKiMell M3BECTHOTO0 MCTOpPUKA TeXHUKW umienepa Kowpana Martuoca 1,

Jpyrum usnaunem nogoGuoro poma sigysiiorest nyGiukaunu KEHCUHTTOHCKOTo mya3est 8,

Kpome Toro, pasnuunbie MaTepuasibl, OTHOCSIUECST K HCTOPHH TEXHNKH, MYOJIMKYIOTCS B Ky p-
Majax No MCTOpUM HAyK. Takux rKypHayioB Tpu: «Apxeidom» 8, «Maucn ¢ u «(ApXUB UCTOPHM
MaTeMAaTHKHN, ECTECTBEHHBIX HAYK U TEXHUKH» 5,

CampiM CTapeiM U CBO€0OpasHbIM W3 3TUX HU3nauuil seasierca «Maucy, HOCSMI OYeHb
OMNPENEJICHHYIO MeYaTh CBOEr0 CO3AATE/IsI M MOCTOSIHHOI0 PElaKTopa, MOJIyUUBILEro MUPOBYIO H3BECT=
HoeTh, Hropmwua Caprouna. Llentpom paborsl CapToHa sIBJSIETCsS] CEKLMsi UCTOpPUM HAayK npu Mu-
crutyTe Kapuempiu, TOe npexae u 3faBajiCst YKy pHasl, B HACTOsILIee BPeMst u3aBaemplii B Bpiorre,

«Apxeion» — 9T0 opuIUaNkHbIi opran Me)ayHapoJHOro KOMUTETa 10 MCTOPUM HAYK M CeK-
LUK ucTopHu HAayK «MHTEPHALMOHANLHOTO LEeHipa cuHTe3a», Yypuan cyuectsyer ywe 15 ser
U BRIXOAUT B PrMe Tpu pasa B roa moj peaakiuei nocToaHHoro cexperapst komurera Anbao Muesu.
(Capron siBnsieTcst BULENMPENCEIATENIEM 9TOr0 KoMuTeTa.) BHUMaHue, yIeNseMoe 3THM 3KypHaJoM
TEXHUKEe, He CToJib BeJuKo. Tak, B 1932 r. MO)XHO Ha3BaTh JiMIIbL cTaThio npod. M. Imouun o6
1300peTeHn Kamepsl-00CKypbl 8, OHAKO B TOM )K€ IOy MOYKHO yKa3aThb psif crateit o Topuuesnn ,
Jlasyaspe n Konme, KOTOpbie HE JMIUEHbI WHTEPECA U JUISI UCTOPUM TEXHHUKH,

Topa3no Gosblie BHUMaHUSI TEXHUKE YIENSET «APXUB MCTOPUM MATEMATUKU, ECTECTBEHHHIX
HayK u Texuurny, Ilocse HECKONLKUX JIET NepepsiBa 3TOT >KypHaJi Bo3obHoBHCs B 1927 T, mnox
penauueit 10. Ulycrepa B Bepnuue. M3 crareii, HENOCPEACTBEHHO OTHOCSIMMXCS K TEXHHUKE, Tam
Obun nomewensl B 1927 r. cTaThd 0 TEXHMKE TPAHCOKEAHCKUX MEPeseToB ?, 0 NCPBBIX MUKpOME-
‘TPUYECKUX BHHTAX, 00 OXKMIKEHUN TI'a30B, O NEPBHIX ONBITAX MJIABKK ¢ KUJIOPOAHBIM 1yTHEM, O TeX-
HUKO-XHMHUYECKUX peuentax ACCHpHM, a TaIOKE Psifi CTaTeH MPUHUMIHANLHOIO XapaKTepa.

Crenyer TaroKe yYMNOMSIHYTb O CHEUaJbHOM H3[AaHWM 10 HUCTOPUU BJIEKTPOTEXHHUKH, Mpen-
MPUHSTOM FEPMaHCKUM 3JIEKTPOTEXHUYECKUM COI030M 8, rie Obli MOMEIeH psifi pa0oT M0 UCTOPHK
TPaHC(HOPMATOPOB, BHIKIIOYATENEH BHICOKOrO “HAMPSHKEHUST, IJEKTPUUECKUX CUCTYMKOB U T, [
U 00 OTHENbHLIX CepUifHBIX BHIIYCKAX MOMYJNsSipHBIX MoHorpaduii ® 1o "ucTopun TEXHUKH,
H3napaempix 'epMancKkuM My3eem HaudHas ¢ 1929 r. ’
\ Hayunwe obmecTtsa. Bee ykazanHble KypHAJbl TaK HJIM WHAYE CBsI3aHbl C pas-
JIMYHBIMA HAYUHBIMK o0uecTBamu, Crapeiimium u3 aTux 00IECTB HAL0 CYMTaTh I'eépMancKoe o0ue-
LTBO UCTOPHH €CTECTBEHHbIX HAYK, MEIULIUHBI U TEXHUKH, yupescaennoe B 1901 r., ¢ BOSHUKIIHMU
fl037Hee aHaOTMuHBIMK obuiecTBamu Bepaunckum, Huwxuepeunckum u Mwouxenckum 0.

Henocpencrsenno B o0JiacTé MCTOPMM TeXHMKH paboTa cocpegorounBaercs B I'epmanuu
8 C0i03€ repMancKux HIKEHEPOB, MPU KOTOPOM BHIIENEHA CTILUa TbHAs CCKIUs MO PYKOBOACTBOM
‘Martuoca 11, B Aurmun nonobHoe, o6mecTso umeer cpoeil 6a3oii FeHCHUHITOHCKUI My3ei. 910 —

HuiokomencoscKoe ofmecTso st U3YUE€HMs1 UCTOPUH MHOKEHEPHOTro JeJsia ¥ TeXHUKH B Jlonnone.

B CIIA ¢ 1924 r, cymecrsyer o0UieCTBO HCTOPUY HAayK B Bamuurrone. CyniecTBYiOT TAKKe

HCTOPHKO-HAYUHBIE obmectsa B Mranun u B Tommanguu. /
B 1926 r. Obna cnenajga nonepiTKa MEKAYHaAPOAHOTO O0BEIMHEHHST HLTOPHKO-HAYUYHBIX

obuiects. B )Heunese Guin opranusosan MeayHapofnbiii KOMUTET NCTOPHYECKUX HAYK, KOTOPHIHA

1 Beitridge zur Geschichte der Technik und Industrie.
2 Newcomen Society-Transactions.
8 Archeion.

4 Isis.
5 Archiv fiir Geschichte der Mathematik, der Naturwissenchaften und der Technik.

6 Prof, Maria Gliozzi, Inventione della camera obscura, Archeion XIV, 221~

229, 1932. :
4 119 ’f:’rchiv fiir Geschichte der Mathematik, der Naturwissenschaften und TFechnik, 10, Leip-

zig 1927,
& Geschichtliche Einzeldarstellungen aus der Elektrotechnik, B 131—2, Berlin 1928—1929,

9 PeleH3usi HA IIECTh BBIMYCKOB cepnu 1933 r. GyneT nomeiieHa B OYEPEIHOM COOpHIIKE.

o Paul Dietge n, Gesellschaften fiir Wissenschaftsgeschichte, Beitr. 21, 148, 1931/32, |

11 OyeHb XapaKTepHA MOJWTHYECKAsi DBOJIOLMS FEPMAHCKOro COW03a HHKEHEPOB, B vacTs
HOCTH OJHOTO W3 Hau0O0JIEE BBINAIOIUXCA nesTened B obyactu Wctopud Texuukn K. Mardoca.
Dromy Bonpocy OyeT nocBsilIEHA CHENUanbHas CTaThsi B OAHOM M3 OnvmyKaimmx BEIMYCKOB cOop-

HUKOB  «MCTOpUST TEXHUKHY,
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CO3bIBAET MEYKAYHAPOJIHBIE KOHI'PECChl MCTOPUKeB, Ha 01HOM M3 9THX KOHIPECCOB, HA KOHrpecce:
1927 r. B Ocno, Obiyi ocHOBaH MeXpyHapoaHblii KOMUTET 1O UCTOPUM HAYKH, UMEIOHN CBoel
LEJIbI0 COZIEHCTBHE MEKAYHAPOJHOMY M3YUYCHUIO €CTECTBEHHBIX HAYK BCEX oTpacieil, MeauLiuby
U TEXHUKHU. ITOT KOMUTET HEMOCPEJCTBEHHO CBA3aH C COOTBETCTBEHHBLIMH OOLIECTBAMH OTAE/L~
HBIX TOCYNAapCeTB. 9TO HEUTO BPOAE AKaieMHMu (Tak WHOI'A 9TO MENIYHApoaHOe o61ecTBO MMe-
Hyer cebsa), B COCTAB KOTOPO BXOAUT 0KK0s10 30 MOCTOAHHBIX uieHOB M oKrono. 100 Koppecnon-
neuToB. PaGoTa nmpoM3BOAUTCST KOMUCCHOHHBIM TIOPSIZKOM. CYIIECTBYIOT KOMUCCHH s OmyOsm-
KoBaHus 1PobJieM, pa3paboTKa KOTOPBIX MPECTABAETCA 0COOCHHO YKENATENbHOM, AN BEACHUS
6ubnuorpadun, I YCTPAHEHUS] YKOPEHUBIUIMXCSI M TOCTOSIHHO — IOBTOPSIOIMXCA  OMMGOK,
a TaloKe JUs udyvenus apaOckux nayk v meaunuubl. Ilpm xomurere jxe cymecryer Giopo no
Bonpocam npuoputera. Komurer ¢uuancupyercsi psaom rocynapers. Kaydibie Tpu rofa noinKen
TIPOMCXOANTD KOHIPECC, KPOME TOr0 OPraHU3yIOTCA CEKIHH M0 UCTOPHH HAYK NpH 00MEncTopu-
YECKMX KOHrpeccax.

IMocnennnii (2) KOHTpECC, CO3BAHHBIA OTUM KOMUTETOM 110 MCTOpUH Hayku B Jlonpowue
B 1931 r., npuBnex K ce6e 0co00€ BHUMAHWE BBICTYIJICHWSIMH COBETCKOM AENEraliuu moj pyKo-
Boacteom H. WM. Byxapuna v npu yuacrus M. PyOunwreiina, axan. A. @. Hodde, 3asamoe-
CKOTO M 1p. (MOAPOOHBIE OTYETHI 00 3TOM KOHIpecce onyOanKOBaHEl B KypHane ¢Apxeiony 1,
CM. TAlOKe 0 HeM cTaTbn PyOmumiteiina v 3aBagoBCKOTO B COBETCKMX HKypHaiax '8, Tperuil Kou-
rpecc Hameueno cossatb B 1934 r. B Bepaune. OjHaK0 HEM3BECTHO, MO3BOJNT JM TOJUTHUYECKAS
o0cTaHoBKA [epMaHun OCYUIECTRUTE HAMEUEHHBIH KOHIpecC.

Jluckycensi, pasBepHYBLIASICA HA TOCTEAHEM KOHIPECce, UMesna TNPUHINNKALHOE 3naue-
HHE, TAK KaK O4YeHb KOHKPETHO BCKPbIJA HJCOJOTMYECKHE KOPHM MCTOPHM HAYKH U TEXHUKH,
B KannTaaucruyecKiuX CTpaHax.

MarepnanoMm st XapaKTepUCTNKH AEHCTBUTENLHON TPaKTOBKH MCTOPHH TEXHUKH HA 3a-
najfe MoryT CHY)KATb TAK)KE TEXHUUYECKHE MY3EH M M3 HHX B Neprylo ouepens I'epMaHcKuii Mmyaseit
8 Mionxene, DToT My3eii 3acny)KuMBaeT B JAHHOM CJyuae MNPEeMMyIECTBEHHOr0 BHUMAHUS HE
TOJIbKO MOTOMY, YTO SIBJISIETCSI HAMGOJIEE HOBBHIM M COBPEMEHHBIM, HO TAIOKE W NOTOMY, UTO, KAK
yKa3aHo BBIUE, CAMOE-PacnoJIOXKEHNE MATepHaJioB B HEM M UX MOAAYa OTPANKAIOT YHKE He eIy~
YaUHOCTH MCTOPUUECKOr0 HATJIACTOBAHUSM, HO NPOAYMaHHYI0 W GoJjiee’ unu Menee mocuenoBa-:
TEJbHO TIPOBOAUMYIO CHCTEMY. :

Harb 0630p BCEro 9Toro My3sest B HE0M 31eCh HEBO3MOYKHO, HOO0 9T0 NOTPedoBaso Gbl CIi-
KoM muoro mecra. Ero pasmepnl o0bIYHO ONPEAENSIOTCS! AJMHOIO TIYTH, KOTOPBIA HANO CHAenaTh,
uTo0Bl TOJILKO NPONTH MHMO €ro 9KCmoHaToB. I10 14 xm. Tlpupercs 3neck OrPAHUYUTHECS OUeHb
KPAaTKON XapaKTepUCTUKON JMIIL HECKOJLKHX 0C000 “THINHUHBIX OTHEJOR.

Ilpn BXone B Myseil noceruresb 0GBIYHO MPOXOAUT U€pes MOUETHBIN 32 W OTAEH UCTOPHK
MEXAHUUECKUX UBMEPUTENLHLIX NPHOOPOB M cpazy monaaaer B oTnes QUanKu, sBasomuiles, Taxk
CKa3aTh, BBEJCHUEM [Jsl APYIHX OTAENNB. DTOT OTAEN OPraHU3ORAH NPH YuaCTHH HIBECTHOTOQ
MIOHXEHCKOTO dusnka B. Buna ¢. Oraen umeerT O0BIUHBIE MOAOTACNBI: MEXAHUKA, IHCPIHS, TeIl~
JI0Ta, ONTUKA, 3IEKTPHYECTBO, 3BYK.

B rpynne MexXaHuK{ HarnsiiHo u30(pa)keHo MOCTENEHHOE OTKPHLITHE 3AKOHOB PaBHOBECHS:
u ABIKeHds Tena. CACJan0 9TO MpH MOMOMM OPHTMHABHBIX AUNAPATOR 3HAMEHWTHIX ONBITORB,
MX KONQif ¥ NPH MOMONIN CTeHUANbHBIX AEMOHCTDAMOHHBIX Npycnocobnenuil, Best o6nacts ne-
JIMTCSL HA TPU PPYIIbL: UCCEI0BAHHE PABHOBECHU U NBUIKEHWsI TBEPALIX TEJ, € 0COOBIM BHIEIE~
HHEM KMHCMATHKH, MEXAHWYECKHE FIBJICHHS B YKUAKHX W ra3000pasusiX T€Nax U y4eHUE 0 KoJse-
Oauusix (BOJIHDI). : ]

Tpunnun peryara H300paX<aercs Ha MOJENAX phluaros 1o Apxumeny, Jleonapno na-Bunum
1 Tanuneio. 3aeck e MOKAsbIBACTCSl MPUMEHEHHE phluara HAa MPUMEPE KaTKa, Npo6OuMHUKOB,
Kojieca Ha BaJjly u T. Ji. Mojienh ¢ IByMSI NOABHYKHBIME HaKJIOHHBIMH MJI0CKOCTAMA W AEMOHCTPA=.
LUHOHHBIE MPUCIOCOOJIEHUST, OTHOCSIUIUECA K NEHCTBHIO BHHTA M KJIMHA, M300payKAIOT 3HAMEHH-
Thiil srcnepument CreBuua, o00bACHUBIUEro B 1585 r. peifcreue wiauna. -

37eCch HKE MHOTOYTONbLHHIC, MO3BOJISIOWMAIT 0KA3aTh 3aKOH NapajanenorpaMa Ccult, Kora-
puiif bl Brepeele JoKasan TeMm sxe CresunbiM. J{EMOHCTPALMM JENAI0T HATJISIHOE CIOMKENNE:
CiJl KaK NapajnebHbIX, TaK U KOCO HANMpaBJICHHBIX, MO YIJIOM, W YUCHHE O IEHTPE TSHKECTH..

Taxum >e 00pa3oM NPEICTABNEHO TAIOKE H CTEBUHCKOE 30JI0TOE MPABUII0 MEXAHWKH, T0:
KOTOPOMY TPOH3BEJICHHS M3 BECOB HA JUIMHBI CJENAHHOIO NYTH OMIAKOBEL, T, €. TO, YTO MPUOG=
peTaercss B KaKoii-nubo Mamuue B OTHOIECHUM CHJIbI, TEPSICTCA B OTHOIICHWH nyTH (nepBoe npi-
MEHEHUE MOJIOYKEHHsT 0 COXPAHEHUH BHEPTUH). .

Hanee nabop KuHEMaTHUECKUX Mofenell no Peno v psin uaoﬁpamenuﬁ JIAI0T NPEACTABIEHUE
0 TEOMETPHUECKMX OTHOWICHUAX, CKOPOCTAX M YCKOPEHMSAX. 3[ECh K€ J[aeTcsl CKaAToe
NPEJICTABNICHHE 06 OCHOBHBIX TEXHHUECKUX CPEACTBAX JUISL MOJNYUEHUsT ONPEAETEHHBIX JIBUIKEHU,
T. €. COUWICHCHUHST KPHBOIMIIHEIC, IIECTEPEHOUHDIC, TAI'OBBIE, HAXKUMHBIE W T. 1. Cepusi us 13
MOZIEJICI  CTCLMAJIBHO  H300payKaeT PA3HbIE BHIBl MIECTEPEH: IUKJIOMHBIE, HBOJBECHTHRE,,

1 Archeion, Vol. XIV, No 2, 4, 1932. &y

*3aBanoBCKuil, Bropoit MeAYHAPONHBIA CBEIA MO MCTOPUH HAYKH M TEXHWRA'
8 Jlonnone 1931 r., «®pouT Hayku u TeXHUKWY, Ne 9, ctp. 85, 1931, - ~

3 PyOGunmTeiln, Bropoi Me)kayHapoauslii KOHIpece mo  ueTopuu HAYKH H TCXHUKN,
«Conuan. peKoHcTp. M Hayka», Ne 1, crp, 196, g *

4 W. Wien, Cvm. ero crathio B cOopuuke mox pea. Maruoca «Das Deutsche Mureumy,
14 Hcropus Texmukn v



210 XPOHHUKA

Puc. 1. CoGpanue mopeneii aJis JEMOHCTPAUMHI 3YGUATLIX 3aLENIeHNH B NX KUHeMATHKH

@ITU(PTOBBIE, YEPBSUHBIE, 3[ECh K€ CHEUHANIbHLIE - MOREIM W mpenapatsl JEMOHCTPUPYIOT CO-
GJIEHEHUsT KOCTeH Yy Pa3HblX YKMBOTHBLIX M BBISIBJISIIOT MX KHHEMATHKY.

Mastauk ¥ >Keso0, npu nomoum Kotopeix Famineit B 1638 r. axcrnepuMenTaabHO H3yuan
flanenne Tej, cHalKeHb!' Ta0nuuamMi, PasbSCHSIOMUMU Halfenuple [anuieemM 3aKOHbI MaNEHUS.
‘3nech e annapaTtbl JUia AeMOHCTpauuK napabosinl, onuchiBaeMod OpomenHsiM Teaom no [pa-
(BECAHAY, MauMHa ITBY/@ U COBPEMEHHAs] MAlIMHA JUISl AEMOHCTPALMA AAICHUST TEN, B yueGHBIX
wiensX. Jus AeMOHCTpaluK ONMBITOB €O CBOOOAHBIM IJaiGHUEM TeJi npucrnocobnena ocobas Gaiums
‘2 My3ee B 64 M BLICOTOI0. 3aKOHBI MATEMATHUYECKOr0 U (U3MUECKOTO MAATHUKA NEJAIOTCS HaTJisi[-
IBIMHA TIPU TIOMOLIM AeMOHCTpanuy 1o anuneio u INoltrency. B Toit sxe 64-meTpoBoii GamHe JemMoH-
\CTPUPYETCS] YCTAHORKA € MasITHUKOM (PYKO [Tl OKA3aTenbeTBa BpalleHUs Jemuu.

Korysi  wentpodexcnoit mamuubl ['papecanna mo3BOJSIET Pa3bsCHUTL ICHCTBUE HEHTPO-
Beycnolt CHIBI TOWM CaMoi MAIMHbLL, KOTOPOW OH monb3osasucst B 1742 r. s NeMOHCTpAauuu Heii-
¢rBust HEHTPOOEIKHOI CHUJIbI, TO3BOJISIBIIEH pacMUIIMBATh [OCKY MpU Momomu Gymaru. 3uech e
[IPUCITOCOOJIEHHUS], MOKA3BIBAIOMME: CYKUMAHKWE 3EMHOTO IIapa Y MOJI0COB, HEHTPOOEKHBIA pery-

JSITOP W CEnapupyloulee [eHCTBHE UEHTPOOEIKHON CHJILI HAa BPALIAIOLIHECS YCHAKOCTH pAa3HOTo
YENBHOTO Beca. /

Jit MOACHEHUS  HBIOTOHOBCKUX B3aKOHOB TaArorenust (1687 r.) umeercs MOMesb, MOKasbi-
-pajomas apwrenne Jlynsl Bokpyr 3emin. [lepBbie onbiThl Uit 9KCHEPUMEHTAILHOTO [0Ka3a-
TENLCTBA HLIOTOHOBCKOIO B3aMMONMDPHTSDKEHHMS Macc, noctapieHusie Mackivaom B 1774 r. ¢ oT-
wionennem rpysunia u Koseunuuiem B (798 r. ¢ ropusoHTaMLHLIM MasiTHUKOM, M300paykeHsl Ha
pucynkax, a onbiTel YKo (1879 r.) — 0pu MOMOUIM NPUMEHEHHOTO IJIsl 9TOU weau GONBIIOro
CBUHIOBOI'0 1WApa. 3aMEUaTe/ILHBIE SBIEHUSA, TPOUCXOMSIUE TIPU ABMYKEHHH >KNPOCKOTA, NEMOH-
CTPUPYIOTCH TIPU  [IOMOIY  HECKNILKUX NPHUCTOCODNCH I, H3COTOBNEHHBIX W3 BEJIOCUTIEIHBIX
#0Jiec, Psan BOKHBIX OPUMEHEHUA YKUPOCKONA JEMOHCTPUPYETCS 3[ECh He: CYAOBbIE YKUPOCKOMbL,
. AKUPOCKOMMULCKUE KOMIIACH — B MOJARJsIX. (OpuruHaibublil >KUMPOCKONMYECKHH KOMMNAc Haxo-

JUTCSL B OTAEE CYNOCTPOCHMUSL.) . ;

Konusa onolTHBIX yeraHoBok [oiirenca u GanucTHuecknit MagTHUK [AIOT TPEICTABIEHNE
O PAIBATHH BaKOHOB CTOJIKHOBEHHS YUPYIUX M HEYNMPyruX TeJ.

i Hance puicTaByiena cepusi 6apoMETpOB, WMEHHO: BOAsHOM Dapomerp OTro Tepuxe (1660 r.),
- neoHoit Gapomerp Iotirenca (1672 r.) m yKopouennstii 6apomerp mo, Amonrtony (1688 r.),
#onecoobpasnsiit 6apomerp I'yka (1665 r.) u np. OHY MOKa3bIBAIOT pa3BUTHE GAPOMETPA COBPEMEHH
. Topuuesu,

Oco0eHHO BBIPASUTEJILHO MPEACTABIEHL! ONLITEL OTTO '€pUKE: ero OpPUTHHAJBLHBIE BO3/LYI-
FBIE HACOCHI BOCMPOM3BECHDI 10 HaXoasdwuMmes B Bepiune opurupanam, marjaedyprekue moJjy-
fapusi ¥ Ha crene BueuT Goablias kapruna Poiibepa, uzobpaskaiomasi AEMOHCTPALMIO Marje-
OypreKux 9KCnepuMenToB nepen pelixcrarom B Perencoypre B 1654 1. p

PaspuTue nopuiHeBsbX HACOCOB MpeACTaBiIeHo opuruHasiom nomnsl Canrepa 1708 r., Gonbe
LU0 ABYXIUIMHAPOBOH nomiol I'oBKEOM 1 COBPEMEHHBIMH BO3AYUIHBIMM HACOCAMH, B TOM 4HCJIE
POTAUUOHHBIM MACTsIHLIM nacocom Cumenca. Jlanee pryTHBIE HACOCHL reiicaepoBekuil, 6e3 Kpana
(1865 r.), GynsenoBexuil, aBTOMATHUCCKNIT PTyTHHI Hacoc Kanmbbayma v COBpeMEHHBIE HACOCHI,
BIA®TH 10 Hacoca B. Tepe, pa6oTaiomero pryTHLHIMH MAPAMH M [03BOJSIIOIENO TOJIYUUTH
paspescenue 10 10—6 mm pryrtHOro crosba. o \

JlmaspemoncTpanuy pakyyma pafioraerT poTauMoHHGIH Macianmit nacoc CUMEHca, COeMHEeH-
B € GOJIBIMM KOJIOKOJIOM, K KOTOPAOMY MOYKHO MPUCOEIUHSTH ElIe M MEHBLIINE KOJOKOMb. Cre~
HeHb Pa3peKCHNs TOKA3bIBACTCS MAHOMETPOM. 3ECL MOYKHO HEMOCPEeNCTBEHHO YOemuThesi, 4To
mMarpe0yprexue ToJymapusa MOFYT OTHUMATBECS JIPYT OT ApYyra JMilb TPH MPUIIOMKEHWH YCHJIHs,
XOT1ad OHH 9BAKYHPOBaHBI, YTO AEPEBAHHBIA INAPUK M MEPo HajaioT B 0E3BO3AYINHOM NPOCTPaH=

e
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Puc. 2. [IeMOHCTPAUUOHHBIA CTON NI ONBITOB B BaKyyme: OnbIThl MOryT
[POM3BOAMUTLCS TOCETHTEIAMU MY3esi ~

©TBE C OJIMHAKOBOI CKOPOCTBLIO, UTO 3BYK B BAKYYME HE PacrnpoCTpaHsercss u T..n. Tam e MOWHO
walogaTh UBMEHEHUsT B TeMrnepaType Kumneuust Boinl, [ToceTuTens MOYKET CaM NMpPUBECTH B Heil-
CTBHE TAIOKE M NMOPLIHEeBOoi nacoc I'ene u npocaeautb NOCTENEHHOE BO3PACTAHUE BAKYyMa HA YyR=
CTBUTEILHOM BaKyYMMETPE M HA 3JEKTPUUECKON paspsitHoii TpyOKe,

OCHOBHBIE 3aKOHBI a3POCTATUKH MPEACTARIEHBI BOCIMPOU3BEACHUEM U UEPTEKAMH MHEBMa=
TUYECKMX aBTOMATOB I'epona AJieKCaHAPHUHCKOTo, AEMOHCTpauueil 3akoHoB bBoitna M onbitamu
OTHOCUTEIBHO PACHIMPEHUsT BO3AYXA U OKa3bIBAEMOr0 UM COMPOTUBIIEHNUS,

INpu MoMoLH BO3AYXOMPOBOXOB CKATBHIM [0 5 @m BO3AYXOM AEMOHCTPHPYIOTCS OMBITHL MO
AZPOAPOMUKE—- U3MEPEHNE NABJIEHUS BETpPa NpH MOMOUM MasiTHUKOBOIO AHEMOMETpa, AelcTBue
WIDKEKTOpa, TMOAAepKUBAEMbIl BO3AYUIHON CTPYeH wap u T. .

JUisi TOSICHEeHMSI 3aKOHA T'MIPOCTATWUECKOTO NABJIEHHSI YCTPOEHBI NMpuCHocoOnenusi, mnog-
\BOJISIIONME TIOBTOPATE OMBIT APXAMENa ¢ MIABAIOIUMI TenamMu. 31ech Ke BHICTABNEH I'MAPaBjIi-
wecKuil mpecc M mosigHEHa ero pabora. ApXUMENOBCKUU TPUHIUN U300payKEH TMOCPECTBOM BOC-
TIPOU3BENEHUST APXUMEJOBCKOro ombita ¢ Kopono#i T'mpona Cupakysckoro.

Pa3BuTHe TUAPOAMHAMUKA W €€ MNPUJIOYKEHNS MPEACTaBJIeHbl TOPUUESIMeBO# Teopemoit
OTHOCUTENbHO CHCMMAHUA BBITEKAIOIIEH CTPYH, OTHOCHTEILHO YMEHBINEHUSI JABIEHUST TON BIUSI-
‘HHeM TPEHUs TEeKymeH SKUAKOCTH 0 CTCHKH TPYD, Ha BCACLIBAIOWIEM AEHCTBHM NMPOTEKAOWEH BOABL
B MIDKEKTOpax M T, A. ['pynna 9Ta 3aKanynBaeTcsi CerHEPOBLIM BOJANBIM KOJIECOM, EMOHCTPHDYIO=
UM JeHCTRUE pearLuu.

Crefyionee oTAeNeHHe OTHOCHTCS K IHEPruM, 3afaueil 9TOro OTACNCHHUS SIBJSETCS NEMOH-
CTpalysl MOCJIEN0BATEALHOTO PA3BUTHSL 3HAHWI, CBSISAHHBIX C 3AKOHOM COXPAHEHWSI SHEPruMH,

Hauunaercst 9T0 OTHAENEHUE C AEMOHCTPA- . 3
UM PABTUYHLIX METONOB U3MEPEHUs MEXaHUYCs
Kol snepruu: Topmo3s IpoHun, INEKTPUYECKOE U
rHAPABIMYECKOe Topmoykenne u T. a. [lanee 6onb-
qrast MOJAEAL HArJSIAHO U300 payKaeT 3HAMEHUTHI
onpT Pymbopna B 1798 I'. ¢ NOJIyueHIeM TEMJIOThHE
w3 paboTsl. B HEHTPE 3aja CTONT OPUrHHA L HbIH
annapar PoGepra Maiiepa, npu moMOIH KOTO-
{POT0 OH TEITAJICS OTPEAEINTh paboTy ABUTATE eI
AIPOMBIHICHHOTO  HA3HAYEHHUS] TMYTEM HCIOJIb-
B0BAHUST MEXaHMYECKOr'0 SKBHUBAJIEWTA TEMJIOTHI,
Jpyrue onpenenenuss MexXaHHYecKoro SKBUBa-
JIEHTA TEMJIOThl MPENCTABIEHBI TOIBKO PUCYHKAMHK
(Ibioynb, 1842—1849 rr., I'upu, 1857 T
U BOCHPON3BEIEHUEM OPUIHHAJLHOIO KaJopH-
merpa JHroyas, Xpausmerocs: B KeHCHHI TOHCKOM
myaee B Jlowgone, J{pvrue oneitel 110 npespatie-
$IAI0 TEMJIOTH B MEXaHWuecKyio paboty, B CBET,
B 9NIEKTPUUECKYIO OHEPTHIO U T. . Pa3bhsiCHEHDI
#Ha CrenuabHOM TEMOHCTPALMOHHOM CTOJIE. 3/1eCh Puc. 3. Opurunaneuwit annapar PoGepra
HKe 00paliaeTcsl BHUMAHNE, — MPH MOMOIIM CXE- Maiiepa pis onmpeneseHust MeXaHHYECKOro
MATHYECKUX 4YePTeKEH, — Ha norepy 9HEPruu, 9KBHBAJEHTA TEMJIOTHI

UL
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Puc. 4. Jla6opaTtopua XVIII B. ¢ opuriHanbHBIMUA 0 PEKOHCTPYUPOBAHHBIMU annapaTamu Boins,
Maprrpada, [Ipucries n UX COBPEMEHHHKOB

TIPOUCXOASIIINE NTPH €€ MPEBPAIeHUAX B BUAC udnyuenusi, u 7. 1. Ha crenax nmomewenst 60abune
cXemaTuyeckue Tatannpl M anarpammel, u3o0paanmme B o0meaocTynHoi Gopme HCTopuIecKoe
PA3BUTHE SHEPTETHYECKOro MPUHIUNA, a TalOKE MEeXaHHWYECKOH TEOPHH TEnJIoTH, Hayasld TepMmi-
A (HAMWKHM, KHHETHYECKOH TEOPUH Ta30B, YUCHWS1 O JYYHCTOH OHEPruM, KBAaHTOBOU TEOpHH,
4 TAKOKEe OCHOBHBIE UEPTHl COBPEMEHHOM KapTHHBI MHPA.

B otpenesuy, MOCBSINIEHHOM T € 11 J1 0 T €, Pa3MelIeHbl anmapaThl U MOKA3AHBI METOMLE JUISt
ONPENEICHHST TEMIIEPATYP, PACIIUPEHUS TEJ, KOJMYECTBA TEMJIOTHI, a TaKKe ISl NCHaPEeHHsT YK/l
KOCTelf ¥ COxMKennst rasoB. Pa3BuTie TepMOMETpa MPEeACTaBIeHo TepmMocKonamu ajmes, cnip-
TORBIM TEPMOMETPOM  Axajemnu jenb YumenTo (akapemuu ombrto) (1669 r.), nepspiv BO3AyIl-
HblM TepMoMeTpom AmorTona (1707 r.), NEpBLIM PTYTHBIM TepMoMeTpoM Papenreira U OPUruHa Jib=
HeiMu Tepmomerpamun XVIII B, a rawke Tepmomerpamu Kopenpnma, Pympopaa, Hosmm i T. 1.
Tam e TPeacTABJIeHbl Pa3JIMYHBIE CHCTEMbl COBPEMEHHBIX ONTHUECKMX nupomerpos. [asnee npu-
Gopur Jlapyasne u Jlanmjaca ISt AEMOHCTPALIMM PaCIIMPEHHsi TBEPABIX, YKUAKUX U razoobpas-
HBIX Ten, Kajgopumerpsl Jlasyaswe-Jlannaca, Byryena, Heiimana. 3pech jke BbICTABJIEHBI FOPIO-
YKHe MaTepuasiel, poBa, yrojb, COUPT M T. II. B TeX KOJMYECTBAX, KOTOPHIE HVIKHBI JJISL TIOJY-
YeHUs1 OJIHOT0 U TOT0 (e KoJimuecTra TensoTsl, [1o Bonpocy 00 ucnapeHuu BHICTABJIEHDI YCTAHOBKH
FManuna u Boilnst s Mayuennsi 3aBUCHMOCTH MEKY TEMICPATYPOil KUNEHHST W JABICHUEM
U M300payKeHbl U3MEpeHust japienus mapa Penbo. :

Cortmicente ragos aeMoncTpupyercest npuéopami o Fausepy-Jlatypy n dapazeio (1822/23r.),
rasoseiM npeccom SHApbIo, annapatom Kaitcrepa (1877 r.), npi nomouu KOTOporo Brepeble yjaa~
JIOCh TMPHUBECTH B XKUAKOE COCTOSIHME TAKHUE rasbl, KaK KUCIOPOA U azoT. Jlasiee NeMoHCTPUpYeTCst:
yeranoska Jlunne (1895 r.) juisi NPOM3BOACTBA HKHAKOr0 BO3AyXa B OOJBHIMX KOJMUECTBAX.
3aech yKe JUisi IEMOHCTPALMH OTBITOB € YKUKHM BO3/yXOM BBICTABJIEHBI CHELMAJIBHBIC COCY /b,
B KOTOPBIC MOYKHO MOFPY’KaTh T€ HJIM UHBIE MPEIAMETH!, TAK YTO MOXXHO BUZETH 3aMep3aHue PTyTH,.
NOTEPIO AJACTHUHOCTH KAYuyKOM, OTBEPAEHHE YIJIEKHCIIOTH U YMEHBLIEHUE COTIPOTHBIIEHUST DJIEK-
TPUUELKOI0 MPOBO/IA, 3AECH HKE NPEeACTABICHB! 00JIbIIHE MOJIEIN B HECKOJIBKO METPOB BEJIHUMHON —
Oosibioit nuBoBapHu, OOWHM € XOJONUIIBHHKAMH M T, II,

IpumepHO TaKKe TPEJCTABNEHbI ONTHKA, AKYCTHKA W 9JeKTpuuecTBO. TTpHHIMIBL pacro-
J0Kenust He chopMyIMpoBaHbl U HE 000CHOBAHBI HM B CaMoM Myaee, Wi B ero onucanusix, Ho
€CJIM MOTIBITATLCST HALLYNaTh T€ HHTH, HA KOTOPBLIE 3/1eCh HAHU3BIBAETCS MATEpPUas, MOYKHO Ha#TH
HNEPEKPeIMBAHNE CUCTEMATUZUPYIOMIEr0 JIOTHYECKOr'0 pasjesienust ¢ co0JoleHHeM HCTopuye-
CKOW M0C/IeI0BATeIIbHOCTH, TIPUYEM MCTOPHYECKAs MOC/IeA0BATeIbHOCTL GepeTcsi He B KOMIJIEKCE
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COLMATBHBIX, TEOPETUUECKUX M TEXHUYECKHUX
“yCA0BHIL 9MOXH, @ B a0CTPAKTHON XPOHOJIONMH
OTAEJILHOTO W30JMpoBaHHOrO npubopa, ma-
AIMHBL WU TIPUHIEANA.

BosbMeM Juisi CPABHEHMST APYroii oTaen,
HarnpumMep CHIoBbIe Maluubl, OnucaHue ero
B MOCBSINEHHOM OTKPLITUIO My3est cOopuuie
cnenano K. Matuocom®. B Myaee umeercs
Gonplasi KOJUIEKIUA  BETPSIHBIX  MEJIbHUIL
Pa3HOro TUMa, B TOM UYMCJIE ¥ MCTOPHUYECKAs
mensHun@a B napke dpuapuxa Benuxoro B
«CancycH, — BeTpsiHbIE KoJsieca u T. A. Janbuie
HAYT BOASHBIE MEbHULBI, TYpPOUHBI, B TOM
YUCJIE H3BECTHOE BOsIsTHOR Koneco Llynnuurepa
{1859 1.) — nepsoe, KoTopoe OLINO MOCTPOEHO
€ NPUMEHEHHEM TEOPETHUECKOro pacuera. Tam
YK€ HAXOAUTCSI 3HAMEHUTAsl BOJsiHAs MaluuHa
Peiixenbaxa, MopmiHesast MailuHa, MPUBOAH-~
Mast B AEHCTBUE [aBJIEHUEM BOJISIHOTO HAIOpa,
ncotopast ¢ 1817 nmo 1904 r. perynsipHo noja-
BaJia paccoJi U3 COJITHLIX PYAHUKOB B Bepxre-
«crajiene B cojiesapHio B Peiixenromnne.

Bopsiubie TypOMHBI NMPEACTABICHBI MEP-
BOW TypOnHoit ®Dypueidipona (1834 r.), mo- Puc. 5. [lelictByomasn Mofels MeabHULB C
CTPOCHHOH Il HCIOJIb30BAHUSL  JaBJICHUS BEPXHEOOHHLIM BOASIHBIM KoJiecom (1700 r.)
B0JbI ¢ BeICOTH 100 M, B HIBapusanbie — Typ-

Ounoit Fenmena (1841 r.), oaHoi U3 NEPBLIX CNUPATBHBIX TypOuu 1866 r., oguuM H3 NEPEBIX
HEJIbLTOHOBCKHUX KOJIEC B OpUrMHaie U T. M.

Hpyrast rpynna NpejicTaBiser FUAPOIHEPTeTHIeCKHe YCTAHOBKH, HAUMHAS OT CTAPHIY
‘PYUYLEBBIX M PEYHBIX MEJBHHUIl U 0 COBPEMEHHKIX YCTAHOBOK BBICOKOTO W HU3KOr0 JaBJICHMIT,
BoicTaBienbl: 0osbiias MOJesb CTAHUMHU C €€ 3anpynod, ¢ NMOABOJSIUUM KAHAJIOM, IHTOJNBHSIMU
M T. ., Mojiesib TYpOHHHON YCTAHOBKH B OHTAPWO C MAWMHOW B 12 ThIC. 4. €., HaHO M300pajce-
mune ropuocTu 'epManun — ruipocTaHuuy Banbxenpee, TaM jKeé BbIBEIIEHbI CTATHCTUYECKUE Ta-
OB rEAPOPECYPCOB Pa3HBLIX CTPAH M CTENEHW WX WCIOJbL30BAHMS:

Hanee uper ucropusi mapoBoi Maimuuel. HauuwHaercsi 9TOT CTHEN ¢ KONMM KapTHH, H30-
Opacaomeit onwiTel 'epuke (1654 r.) ¢ MaraeGypreKuMu MoaymapusiMe, MOMEH{EHHOW — KaK
ke ObI0 ynomsiHyTo — B otaene ¢usuxu. Hanwme
M300paykenusi naposoit maummpsl Manuua U crapeiei
u3 oruesnix Mamwun Heiokomena., Bonbumias naposasi
MawiHa Yarra, Kotopas B TéueHue 00/biue YeMm CTo-
_JIeTHSl MIPUMEHSIJIACh JUIsI OTKAYKM Bojbl B Jiicneben-
CKUX PYJHAKAX, 3aHUMAET npa dTayka. D10 — mepsas
mapoBasi MalIMHA, KaKas Oblia ycranoBnena B [epma-
#HUN, W3 uucJa coxXpaHuBmuxcs. B mysee onwa pabo-
“TAET W TIPOU3BOJAUT BIEUATIIEHHE CBOMM  MEJJIeH-
HBIM  TSDKeNsIM  puTMOM. Jlanee  Tounast  Komust
'YyaTTOBOM MAaIMHLL POMBIIIJIEHHOTO HA3HAYEHHS C
BpamarTenbubIM aBmkenem (1788 r.) u yarroBckuii e
IKOTe T ¢ 00MypPOBKOif, o0paniaiomeit Ha ce0st BHMMaHue
CBOEH OrpOMHOM TOJIIMHOH.

Jlasee kapTHHA TIOCTEMEHHOT0 YCOBEPIIEHCTBOBA-
THUSL KOHCprKQMﬁ NapoBRIX MallunH, BUJAOU3MEHEHU S
bHanaucupa, ocsoboinenvie ot GajgaHcupa, TepBble
JAIPOMBIILJIEHHBIE TTAPOBBIE MA IHHBly, KOTOPHIMH M0JIb30 -
BaJcsa prl‘ll’l, napoBsast MalmdHa BbICOKOTO JIaBJICHWSI
€ 1IATAUMesT unauHApom (1840 r.), mammua, nmocr- -
poeHHas MEKJIEHOYPrCKUM MIa3ubiM Bpauom AsbGanom,
TIePBBIE MAIIMHEL C BEHTHIsIMU GpaThes 3ybuep (1867r.,),
MallvHbl ¢ neperpersiM napom (1884 u 1892 rr.), a ¢
JIPYT 0¥ CTOPOHEI, IepBbIA JoKoMoOuIb Bossda (1863 r.).

Jlanee uayrt naposbie TypOUHBI, HAUMWHASL C TYP-~
oun JlaBamsa u Ilapconca. o

B cienywoumem oraenennu npeicTaBiieHa 3BOJIO-
st mapoofpa3oBaTenbubix  ycraHoBoK. Kpome ymo-
MSTHYTOTO Y)KE KOTJIAa YaTTa 3[ech HMEETCs LeNast cepust
aco1a0B: AnsOana (1859 r.) korsel ¢ GoNBIIMM BOAS-
HBIM PE3ePBYyapoM, C TOMOYHBIMU TPyOamMu, € BOJSHBIMK
‘“TpydamMu U T. L. Puc. 6. INepsas nusenbmammna 1897 re

1 Das Deutsche Museum, 1925, S. 125 u cuen.
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Puc. 7. 3posmonus nuyra ([duopama)

Taxum e 00pa30M NPEACTABJICHO Pa3BUTHE JBUraTeseil BHYTPEHHEr0 CrOpaHusi, BICTa-
BJIeHbl nepeele Mamuusl Otro (1867 r.), mamuub eiina, mepBelit ObICTPOXOAHBI aBTOMOGU L~
Hblit Motop Haitmnepa (1883 r.), opurunan nepsoro npuratens Juzens (1897 r.) u T, n.

Ty >xe camyio B OCHOBE CBOEN CXEMy PpacCroJIOXM(EHHSI Mbl BHJEJH BO BCEX IMPOUMX OTAEHAX:
9TOT0 3aMeyaTeNILHOro Myses. Beiofy nocTurnyra 6 ojiee MW MeHEee YEeTKO Bh e p-
JaHHAA HNOTHMUYECKas KilacCHQHKaAaUHUA NpeamMeToB. BHYTpPU Ka-
WNOW pPyGpPUKM—CEepUS B3THUX NPEAMETOB NPEACTABJIEHA B XP o~
HONMOTHYECKOH MOCNENOBATENbHOCTHU UX MOSABJIEHMUS.

Hano ormeTnTh 31€Ch, YTO B HATYypeé BCE 9TO MNPOU3BOAUT OIPOMHOE BIEUATICHWE Ha
NOCETUTENISA,

Cpenu 9KCMOHATOR CHJIOMIL W PSANOM BLICTABJICHBL! YIOMJIMHHBIE TPOM3BENCHNIS, OPUTHHAIL,.
TE€ CaMmble, KOTOPHIE CBOMMM PYKaMH M3TOTOBJSIJI UM KOTOPBIMUA MOJIB30BAJICS WX CO3[ATENb.
[pencrasnenuuiit mMatTepuas o0OnanaeT OrpoOMHON LEHHOCTBIO ISt O3HAKOMJIIEHHST C TEXHUKOW,.
HE3aBUCHMO HU OT KAKUX AOMONHUTENbHBLIX TPeOOBaHUil, KOTOPLIE 37ECH MOXKHO OblI0 Obl CTa-
BUTb, U B 9TOM CMBIC/IE MY3€H MOJABISIET MOCETUTENST HEOTPAUMON YOeaUTENHHOCTBLIO CBOEro-
CYLECTBOBANNS, \

Ho ecnu oTBneubcsi 0T BIEUAT/ICHMI BCTETHUECKOTD, NCHXO0JIOTHYECKOr0, O0MIEKYIbTYPHOr0
NOPAAKA M IOCTABUTH BONPOC 0 XapaKTEpPe TOr0 (CHHTE3a», KOTOpbik Kak OyATO OCYIIeCTBIEH
B BTOM My3ee, TO HUYEro, KpOMe YKa3aHHOH KNacCUPUKAUUOHHO-XPOHONOT U=
YECKONH CHCTEMaTW KU HallTy B 9TOM «cuuTesey He ypacrces, JIayKe JMYHOCTb OTHAEIL--
HOF'O HCCHeoBaTesnsi ujau uzobperaresisi NpencTaBiieHa HE KOMIJIEKCOM €€ CTPeMJIeHHH n ycre--
X0B, 4 JMlilh TOTOBBIMH TPOAYKTAMH ACSATENLHOCTH — KAXKIBIA B COOTBETCTBEHHON NpeaMETHO- -
Knaccuuranuonnoil py6puke. JIMUHOCTL BLICTABISETCS 3/1€Ch HE KAK HEUTO YKMUBOE U CJIOYKHOE,.
Ha MCKAHUAX, yaauyaX U Heyaauax KOTopou MoycHo Oblo OBl MOyuuThesi, HO Kak a6 ¢ T p ar u-
POBaAaHHBNH 006BEKT ANA NOUYUTAHUS. Bonmpocsl 0 3aKOHOMEPHOCTAX TEXHHYE~
CKOI'0 PasBUTHA W TEXHUYECKOr0 TBOPUYECTBA HE TOJBLKO HE OCBEINAIOTCSI, Aayke He cTaBsiTesi. OHp-
Kax OynTo HE CymecTByloT, Bee sicHo: cHauana 0blI0 TaK, a MOTOM CTaso TaK, U TaM TOYKE CHa-
yajna Opuio TaK, a MOTOM €¥ano Tak. [Tpuxoau, yauBiagiica U IMPOHMKANCST MOUTEHHEM,



Hcropuko-TexHoJoruueckuit ¢oroaHanns
(HoBuiit moprper B. U. Jlenuna)

Oceﬂbxo 1920 r. B Kpemse, B ksaprupe Jlenuna, W. Jlemenko chororpaduposan Bnanumupa

Hnbuya C €ro cembeil. YCJoBHSI CHEMKH 0Ka3aJuCh TAaKMMHM, YTO NMOJYUHIIACH MOUTH CTOKPATHAS
Henonepykka. Ha nposiBeHHOM HEraTuBe MOYKHO GbIJIO C TPYIOM YJIOBUTH TOALKO HE3HAUNTEJIb-
HBIE TISITHA, MMEBIUME NpPH NOBEPXHOCTHOM PACCMOTPEHMU BHUJ KAKUX-TO ‘3arpssuenuil. Bup wne-
raTuBa OblJl HACTONBLKO 0€3HAAEHKEH, UTO MOJYUHTh HA HEM N3NOPa’YKEHHE TOT0, UTO N0HKHA ObinA
6bl 1aTh MJACTMHKA NPH HOPMaJbHOW SKCIO3NIMK, ObIJI0 NPH3HAHO MOYTH HEBO3MOYKHBIM. ONHAKO
nocne psina ser pa6ote unew FAMMECH. T1. TuxonoB cymen paspemmTts, kasasock Obl, nepas~
pewnmyio 3ajauy. B ocHOBy pewenust MM Obljla N0JIOJKEHA METONMKA HMCTOPUKO-TEXHOJOTHUE~
cKoro (oTOAHANM3A B €ro MPUJIMKEHWH K NaMsATHUKAM MaTepHasibHOH KyJibTypel, KOTOPYIO 0H
B TeueHue psna Jer paspabarthiBasl B MHCTUTYTE MCTOPUUECKON TEXHOJOTUM. DTa MeToaMKa Ouina
HaiiieHa Ha OCHOBE M3YUeHWsl UCTOPMH Pa3BHTHUA TeXHHWKH (oTorpadupoBaHUsl U, B YAaCTHOCTH,
crnenuanbHeiX CBOMCTB QoTocnoe. B ocHOBY paloThl Oblsl NOJIOYKEH NPHHINI, YCTaHOBICHHbI
prepsbie  Aparo eme B 1839 r., (oTonnacTUHKA BHAMT HE TOJLKO GBHICTpPEE, HO W JIyulle, vems
YesI0BEUECKMI I'a3, ITOT JKE NPUHLMN HOATBePHKaaaM onkiThl I'po, Bappena pe-na-Po (1859 r.),
Aupu (1886 r.). 5 i

2 I/§1‘ax, 3a1)1aqa 3aKJI0uaiach B TOM, 4TOOBl HAHTH CrOCOO BRIIBUTL CKPBITOE W3006pasKeHue,
MPEBPATUTH HEBUIUMOE B BH3YaJIbHO BOCIPHHUMAEMOE W OTJEJWTL OXHM TOHA OT APYTUX, YCH-
nuTh n3obpaxenne. B nponecce croeit paborsl H. Tl. TuUXOHOB yuen onwIT TIPEIIeCTBYI0MNR
paGoT MO BHIABJECHMIO CKPHITHIX N300payKennii, npopefeHHbX Bypuuckum u [ToNOBHIKUM,
(Paforsl BypyHCKOTO MO MPOYTEHUIO HEBUAWMBIX HAajnucell Ha O0OPBIBKAX APEBHHX KOXKAHBIN
uapennii, Hainenuelx B Kpeme,)

B csoeit pabore H. Il. Tuxonos npumenns HoBelif MeTOL 0306poMUpPOBANHS, NONONAS B KO-
HEUHOM WTOre K KACKAAHOMY YCUJIEHWIO TOHaJbHOCTEH (oTocsoes. IMpu meronuxe H. T1. Tuxo-
HOBa 3aBENOMO HelofepiaHHasi GOTONNACTHHKA NPOABISAETCS B IJIMIIMHOBOM NPOSIBUTENC W MOCHE
TPOMBIBKH € nocaexyiome gpurcauneil ocnabiseTcss KpacHoH KPOBSAHON COJbIO OT BO3MOYKHOTO
ByaJsisi, 3aTeM MoCie TPOMBIBKW Heratus o0pabaThiBaeTcs (OPMasMHOM M CHOBA MPOMBIBAETCH,
IMocrie 3TOF0 WAET OMepauusi, COCTABISIIONIAsT OCHOBHYIO ocobenHocTh meromukn H. Il. Tuxo-
HOBA — HAHOCWTCSI HOBBI CIION GpomMocepedpsTHON IMYIIbCHU HEMOCPENCTBEHHO HAa CYXOH HEraTns,
Ha cneuy:oumi’l AE€Hb HUIET oaoﬁpomuponauue TJIACTHHKHW C MOCJIEAYIOIHM ﬂpOﬂBJ’lCHMeM | 7 [ c8E 1 B
ViKe TPEXKPATHOE YCHJIEHWE 10 9TOMY NPHHIMNY [aeT BEChbMAa 3HAUYNTENbHBIE PE3yNbTATHI NP
YCAOBUM CHEUMaNbHON METOAMKHM mnposiienust. [Ipumenenne metopnku 0300pOMUpPOBaHUsE, TIO
croco0y TuUXOHOBA, AAa€T BOSMOXKHOCThL HANPABUTH BECh MPOLECC B HKEJATEJLHOM HanpaBJeHHH.
He BpaBasich B IETAJIM 9TOH METOAMKH, OTMETHM, 4T Onarojapsi ee npuMeHeHuio Opina PacKpwTa
nesuauman nata «Madopruka Ceatocnasay, YCTaAHOBJIEHA TOHAJILHOCTH BRIIMBKH «['0J10BA BOMHAM
U3 MOHI'0JIbCKUX PACKONoOK W T. I »

Ha ocyoBaHHH BCEX 3THX palboT, BOIHUKIINX B PE3YNLTATE HMCTOPUKO-TEXHOJIOINYECKOro:
doroananmaa, TUXOHOB NPOBEJI PaboTy ¢ HEAONEPIKAHHOM NIACTHHKON, HA KOTOPOH OBUIO CKPLITO
n3obparkenue Jlennna. Padora no cnosam asropa Obwia mocTpoeHa Mo cieayiomei cxeme.

1. [Monyuenue OCHOBHOTO, C MAKCHMyMOM J[eTajielf, HeraTuBa MNpPH COOTBETCTBYIOLIEM:
0:BELIEHHH, v ;

2. YCUNEHHE 3TOro HeraTupa B TPHU c1'yn§}m (1. €. B 9 pas) mMeTonoM 0300poMHPOBAHUSA
¢ cjoem GPOMUCTOro cepefpa € MOCJICAYIOIIUM MPOSIBJIEHUEM aMU0JIOM,

3. ITonyyeHue ONTHYECKWM KOHTAKTOM C 9TOr0 HEraTMBa NO3WTHBA HA XnopoOpomucroid
[NNACTMHKE C BBEJEHHMEM (uubTpa I [AJbHEHUIEro pasBuTHsi M300pajkenust MpPH MACKOM
npoABJICHHH. ; %

, 4. TlonyueHue ¢ 9Toro mno3uTHBA, MOCJE €ro MOBTOPHOI'0 NPOABJIEHHS W BLIDABHUBAHHS
KOHTpACTOB, HOBOIO Herartusa,

f
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Pa6ora norpebopana cppiue 100 crenmanbHbIX 9KCHEPHMEHTOB M 3aKOHUMJACH YCIEUIHO.
Ha nuenyme [ocylapcTBEHHOH aKaieMHH HCTOPUH MATEPHAbHOH KYJbTYpPbl B [JHU JECATOM
TOHOBUMHBL €O ust cvmepTi Jlenunna H. T1. TUXOHOB cienan A0KJax 0 pesyabraTaX cBoel paboThl.
Ha poxuase oH NPOJEMOHCTPUPOBAJI BOCCTAHOBJIEHHBIN IPYyNIIOBOM CHUMOK U OTHAEJIBHO BbIJEJIEH-
oI U3 Hero moptper Jlenuua,

3uauenue aroit paGorel H. I'l. TUX0HOBA HE MCYEPNLIBACTCS MOJTYYEHHEM HOBOL'O NMOPTpeTa
Jleunna. PesynbTaThl NpUMEHeHUs1 METOAMKHM THXOHOBA [alOT MPaBO YTBEP)KAATb O €€ 3HAUM-
MOCTH TSI HEJIOr0 psjia oTpaciiefi HAYYHO-UCCIIE0BATENbCKOM padoThl, B 4aCTHOCTH JJisi (OTO=
PadoT B CHEKTPOrPaMMOMETPHM, NpPH PEHTIEHOBCKOM CTPYKTYPHOM aHaW3e U B PAAE HYrUX
Layyaes. !










Puc. 3.

Puc. 4. BoccraHopieHHbliH CHUIMOK B OKOHUATEJIbHOM BHIE,






BEUBJIUOTPADOUSA

IlpotuB ynpomeHuecTBa

B KOHLE mpouuioro rofa npu KoMuTeTe 1Mo BHICIEMY TEXHUYECKOMY 00pa30BAHHIO CO3AAH
PYKOBOISIIMI LEHTP MO paspaboTKe Kypca WCTOPUM TEXHWKH, Pa3BEPHYBUIMH MOArOTOBKY
YueOHBIX MaTepHaJioB H MPOrpamMMm [0 PAAY OTPACIEN MPOMBILIIEHHOCTH (MeTanmyprus, aJeKTpo-
TeXHUKA, TOPHOE JeNo, aBualus),

B 970if paboTe NOHKHBEL ObITh YUTEHB! HEAOCTATKH, NOMYIEHHBLIE MPH MOMBLITKAX CO3AAHMUS
00mero Kypca MapKCHCTCKOH NCTOPHU TEXHHKH, OFPAHNYMBABIIErOCH TOJIBKO KOMMEHTHPOBAHHEM
Hacyequst Mapkea, Surenbca u Jlenuna. OTcyTerBue riy00Koi npopaboTku OTAEILHBIX TPO6IeM
"TEXHUUECKOTO pasBUTHsI, UIHOPUPOBAHME OI'POMIOr0 (PAKTHYECKOro0 MaTepuayia, HAKOIJIEHHOTO
Oypricyasnoit HayKo#d 10 MCTOPUH TEXHUKW, — BOT OCHOBHBIE HEOCTATKH OSTHX O0OMUX KypCoB.

Kuura 7. ViBanunroro «Bpeaenue Buctopuio texuumy (Jlennurpan 1933 r., uan. Yae6Horo
womOunata CB®) signisiercst yOeuTeNbHON MILOCTpanyeit aToro nosoykennsi, Tos, Msanuiicnii
HE 3HAeT PaKTHYECKOr0 MaTepHaa, i ModTOMY B €r0 KHUre HeT HCTOpUH. Tam e, rie T. Msauuicuit
M3JaraeT nyTH TEXHUYECKOro Pa3BUTHsl, OH HEHSMEHHO CKOJIL3HT 10 MOBEPXHOCTH, AOMYyCKas MpH
ITOM OTPOMHOE KOJIMUECTBO OMUGIK.

Ero oumdKH MOXKHO PasjennTh HA JBE KATErOPHH: UYIKHE — UX HEMHOTO, U COGCTBEHHBIE —
MX M3PSIHOE KOANYeCTBO. K uy)KMM MBI OTHOCHM T€ OWMOKH, KOTOPHIE TI03AHMMCTBOBAHbI
T. MBanuukum (xotst u 6€3 CCHLIOK HA aBTOpoB) y Tr. Becconosa u Mujionopa.

Tos. MBanuuinii nosanmersosas y T. MUJIOHOBA METO/0JIOFHYECKH OMHMGOUHOE W MPAKTH-
YECKH BPENHOE OTOXCIECTBICHNE GyXapuHCKOW «TEOPHM) (Y3KUX MECT) € JICHUHCKUM YUYEHWEM
0 (penymem 3sene». OH cuMTaeT Beien 32 MHJIOHOBBIM, uTo monoykenue Byxapuna o6 «y3Kux
MeCcTax» ecTh PeaNbHblii 3aKOH, UTO CYMECTBO PASNMUHA MEKAY JEHHHCKHM YYEHHEM O «BELYINEM
3BeHe» H OYyXapuHCKAM TMOJIOYKEHHEM CBOIUTCSI TOJNBKO K bopmynmposie,

Taxasi NoCTaHOBKA BONIPOCA 0 BEeJYIEM 3BEHE HUMEeT CIIEAYIOIYI0 OCHOBHYIO OmuOKy: ne-
HUHCKOE Yy4E€HWE O 3BCHE €CTh NAaJbHEHINee pasBUTHE AHAIEKTHUECKONH JIOMHKH — KOHKpETH3anus
YueHust 0 Pa3BUTHH 00BEKTHBHOH HEOGXOAMMOCTH U NPEBPAINEHNN BOSMOYKHOCTH B AGHCTBHTE -
HOCTh, MPHYEM JIEHHHCKAs (OPMYTUPOBKA MPENONAraer akTHBHYIO POJh KJACCd, NapTuM, Cra-
BSIMX Tiepes co00i onpeneseHHyio Nejb U OCyUIECTBISIONMX 9Ty LeJb HE OHOKPATHBIM AKTOM,
a4 UEJBIM PSANOM AKTOB, CHEAYIOWMWX OJUH 33 APyruMm. :

Orciona BbITEKAET HEBOMOXHOCTH PACHPOCTPAHEHHUST JIEHUHCKONO YUEHUsI 0 BEAYUIEM 3BEHE
Ha BCE COLHUAJIbHO-OKOHOMUYECKHE (opmauru, MoXKHO FOBOPUTL O LENENOJaraionei NesTenb-
HOCTH U€JI0BeKa, 0 TOM, YTO Haula MapTHsI B YCJOBHAX FOCMOACTBA KAlWTaAM3Ma PYKOBOACTBOBA-
Jlach B 00JacT KIaccoBoit GOPLOBI JIGHUHCKUM YUEHHEM O BEAYIEM 3BEHE, HO HeJb3si PacCMaTpu-
BaTh MCTOPHUECKHI MMPOLECC PAIBATHS TEXHHKH [0 MEPUOA JUKTATYpPEI MpOJeTapuaTa Kak ocv-
IIECTBJICHNE COBHATELHOM BOJIM. Bean TeXnuyeckuit nporpecc B ycioBuaX KamuTajivsMa Mpouc-
XOAUT CTHXHITHO, 63 nuana. Bpsiy i1 MOXKET BCTPETHTD BO3PaYKEHHE TAKOE yKasanue JHresnca:
«JTioan camu 1E1AI0T CBOIO MCTOPHIO, HO JI0 CHX NMOP HECOHATESILHO, HE PYKOBOJs €10 o0wue BoJieit,
1o e HoMYy 00ueMy nuiany. 9Toro He GbLI0 AQKE B Npeieax onpefeseHHoro oTrpaHnYeHHOro
JAHHOro o0uecTsa (He roBOPsl Y)Ke 0 BCEM UEJOBEYECTBE)» (MUCHMO K Mrapkenbepry).

Mayuenne y3xux mect™ B 0071aCTH TEXHHUECKOTO DA3BHTHSI JAeT npejcTapjiende o6o Beem
MPOUECCE TEXHUYECKOr0 PA3BUTHSI KanmWTaJMCTHYECKOro obuiecTpa, (MakThl SMOXH  IPOMBUIIIEH-
HOr0 MEPEBOPOTA U MOCJEAYIOWEro Pas3BuTHs KAanuTanauama yOenuTeNnbHO IMOKASLIBAIOT, UTO pas-
PEUICHHE TEXHUUECKMX npo0JIeM OCYIIECTBJIANOCE TOJLKO TOrAa, KOFAd YEJOBEYECTBO CTAJIKMBA-
JIOCb € TOH WM MHOW HEOOXOAHMOCTBIO, KOMJIA BOSHHKANO TO HIH HWHOE (Y3KOE MECTO»
{MCTOPUA TEKCTHJILHBLIX MAUIMH, HMCTOPHSI TPAHCIOPTA, METAJUIYPLHH, NApPOBOH  MaluMibL,
MalIHHOCTPOCHHST).

Jlenunckoe ke yuenue o BEAYLIEM 3BEHE — YUCHHE, NAIOLIEE CUNTY OPHEHTHPOBKH, SICHOCTH
TIEPCIIEKTHB BO BCEX 00JIACTAX Yes0BeuecKoii AESITENbHOCTH B 9MOXY COLHAJIMCTHYECKOTO CTPOH=
TEJLCTBA.

M3 5TOro yueHust BHITEKACT BOIMOXKHOCTH PACKPHITHS W Paspeuenns npoTuBOpeUnit, 3ano-
JKEHHBIX B MAIIMHAX H TEXHOJOIHYECKUX MPONECCaX, HE KAK Pe3yjbTaT CTUXHHHOTO pasBuTIS,
4 KaK pesy ibTaT NAaHOBOro 0CYmMEecTBIeHisl NPoG/IEM TEXHUUECKOI PEKOHCTPYKIMH HALICH CTPaHDI.
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Ecnn nns neprona AukTaTyphl mpojeTapuaTa MmojaMeHa JIEHWHCKOro yu€Husi GyXapuHCKOil
TEOpUell 03HAYAET MOAMEHY MJAHOBOCTH CTUXUIHOCTBIO, TO PACTIPOCTPAHEHNE NEHUHCKOTO YUCHUS
0 BENyIEM 3BEHE HA KaluTaJUCTHUECKoe OOINECTBO 03HAUACT MOJAMEHY CTUXMHHOCTH KanuTaju-
CTUYECKOT'0 Pa3BATHUS IMJIAHOBOCTHIO.

K aromy ke paspsay ommb0K Ha0 OTHECTH MEXAHMUECKYIO 10 CYIIECTBY TEOPHIO, T03aUM=~
CTBOBaHHYI0 y Becconosa, 0 pa3BuTHH BCSIKOH MAIIMHBI [0 3aKOHAM (TIOPaYKaHUs TIPEYKAE Cylie~
CTBOBABUINM opynuam» (ctp. 20). Irta TEopHst OrpaHUUMBAET PAMKM TCXHWUECKOTO TBOPYECTHa,
HE JI0NyCKasi BO3SMOYKHOCTH BO3HMKHOBEHHSI HOBBIX TEXHHYECKUX WIEH.

C BONPOCOM pa3BUTHS MAIIMH HEMOCPEACTBEHHO CBSI3AHA TEOPUSI MPOMCXOXKIACHHS OpYIMik
TpyAa. B 9Toii Teopuu, Hapsay ¢ yuenuem Mapkca, HIMPOKO PacnpoCTPaHEHbl WEaTMCTHYECKUE
WIIBH, MpOHHMKaoWmue B Hauwy jurtepatypy (cm. Jlanunesckuit, «Mcropusi texunkmy; Byxapnu,
«Teopusi HCTOPUUECKOro MaTepuanusmar, ctp. 124). MBaHuuKnii KPUTHKYET OpPraHUUECKyIo Teo-
puio Kanna, HO HEJMKOM M03auMCTBOBAJI CBOM apryMenTsl y BecconoBa (onsiTh €3 CChIIKHA HA aB~
Topa). OH HE PaCKPLIBAET HU MACANMCTHUECKON cymuocTy Teopuu Kanna, yrsepyxnaiomeii, utos
MCXOJHBIM B COSJAHUM OPYAHUI TPy/a SIBJISIETCS (YETOBEYECKHI AyX», HU NPAKTHUECKON BpenHoCTYs
9TOH TEOpHH, OrpAaHUUMBAIONICH TEXHUUECKUII MPOrpecc pamMKamMu KOHCTPYKIMH YEJI0BEUECKOr
opraHuama.

OnHaKo HE B MOBTOPEHUM YYIKUX OmUGOK OCHOBHOM nopoK kuuru Misanunioro. B weit comur-
KOM MHOI'0 COOCTBEHHBIX OIIMOOK M IJIABHASI M3 HUX — ACKMAAPATHBHOE H3JI0YKEHNE BMECTO BILyM-
YUBOT'0 aHaJIM3a P33BUTHUSI TEXHUKH,

B § 6 1. ViBanunxuil B OCHOBHOM NpPaBUJILHO CHOPMYIMPOBAN 3afaum, CTOSIILUE TEPES Kyp-
COM MCTOPHUH TEXHUKH. OJIHAKO [l CAMOW KHUT'M XapaKTEPHO MOYTH MOJIHOE UTHOPHPOBAHUE ITUX
3ajay. B BeisicHEHUM TyTeil pasBUTHA OTAEJbHBLIX TEXHMUECKMX wu3o0perennii T. MBanuuKuis
HE MoMeJT faJiblie «aHajusay OypyKyasHblX HCTOPUKOB., Henb3s mate XapakTepuCTHKY pa3Bu-
THSI TEXHUKH TpH  KanuTaju3me 0e3 aHaiM3a 3aKOHA HEPABHOMEPHOTO PAa3BATHSI TEXHUKH.
Me)xny Tem 3TOT 3aKOH LEAMKOM BbIMAaJ W3 BCEH Kuuru T. MIBaHULKOTO.

Brecramuit ananu3 conuanbHoi 00yC/I0BIEHHOCTH TEXHHYECKOTO DASBATUST IUIS ONOXW
KanuTaaiama fAaH Mapkcom B nucbme K AHHEHKOBY. OH MOMET CIY)XHTh KaHBOW, KOTOPYIO HALO
TOJIbKO 3aN0JIHNTD (PAKTHYECKUM MATEPHAJIOM, TOKA34aB TeM CAMBIM [EHCTBUTENLHYIO B3AUMHYIO
34BUCHMOCTb TEXHUKH U OKOHOMHMKM, TEXHUKM M HAYKH, TEXHHKH M KJIACCOBOH GapbObi.

Y VBaHMUKOTO HE TOJILKO OTCYTCTBYET BCECTOPOHHEE OCBEIEHHE PA3BUTHSI TEXHUKH, HO
HUTJIE B KHUIE Bbl HE HAWIETE aHANM3a CamMoil KOHCTPYKUMM, TOCIENOBATENLHOCTH €€ PasBUTHS,
TOI'0 HOBOTO, YTO BHECEHO TEM WJIK WHBIM H3o0perartesiem. TaKoe M3JI0KeHHe, KOHEUHO, HE MOMKET
N0Ka3aTh, (KaK Majao Kaxoe Obl TO HH OblI0 H300PETEHHE s« TIPUHAMJICIKUT TOMY WJIM WHOMY OT=
nenbHomy giy» (Mapkc).

B xnure MBaHMIKOr0 MMEETCA NUINb MPOCTO mepeuenb (aKTop, 3a4acTylo H3BPAIEHHbIX.

Bor ofpasupl «anannza» y MBanunkoro:

«Eme B nomoBune XIX B, nosiBujiMch GECCEMEPOBCKHE CTAJHM, MPOU3BENIINE HACTOAULYIO
PEBOIOLNIO B CTAJIEJIMTEHHON NPOMBIIIIEHHOCTH Garofapsi HeoObyaiiHoOMy YCKOPEHHIO TpoLecca
npoussosicTea. Janeueiinum 9Tanom siBHIack oTpaXkatesbuas neys Maprena (1870 r.)»... (crp. 66).

«[paGriemy napoBoit TypOMHLI pas3pemimM noyTH oaHoBpeMenno Ilapconc B Aurmuu (1884 r1.)
v Jlapanb B Lsenuu (1889 r.). IlepBbiii fan KOHCTPYKUMIO 60:1€€ MOMHOM, a BTOpoii 6osee KoM=
MAKTHON TypOuHb..,

«Haua o razoBoro MoTopa BocxXoauT eme K Kouny XVII B., korpa IManuu nuiTascst Co3naTe
NOPOX0OBYI0O MalIMHY, NEHCTBYIOMWYIO B3PLIBOM NMopoxa B uwinuuape. Pan uzobperartenei, cieayio-
WX 32 HUM, 3aKAHYMBACTCS, HAKOHEL, GpaHuy3cKum padounm Jlenyapom ¥ HEMELKHM KYyILOM
OTT0 NOUTH ONHOBPEMEHHO, B Hauajne 60-x rogoB XIX B. R3ABUIMX NATEHTH HA BHOJIHE COHBIE
nia paborel razosele MoTopst. [lpu 9Tom, ecan y Jlenyapa ras, npeBpalaBuMics B MEXaHHYECKYIO
SHEPIUI0, B3PLIBAJICA MO 00€UM CTOPOHAM MOPUIHS, T0 y OTTO TOJbLKO no ogHy cropony. IToGena
ocTasach 3a moTopoMm OTTOY. y

ITU OPUMEPHT MOXKHO YBEIMuuTh., Kuura umu u3obunyer, Takoil XapakTep «aHaausan,
B KOTOPOM OTCYTCTBYET OCBECIUEHHE MPUUNH, MOCTABUBMINX NMPOOJIEMY TEXHHUECKMX M300peTeHunit
M PaccMOTPEHHE CYHIHOCTH HOBOTO U300peTeHNs, HHUeMy He yuuT 1 Tem GoJsiee Hil B KaKoii Mepe He
COOTBETCTBYET MOCTABJNCHHON 3ajaye — M3YyueHHUsT MCTOPUU «00pas30BaHUsA TPOM3BOAUTEIEHBIX
OpraHoB OOIIECTBEHHOrO YeJI0BEKan. ,

Ewe xyme, worpa Meanuukuif, M3Bpamasi MCTopuuecKue q)am{:, yajiaraeT UCTOPUIO M0
HajiyMauHo# cxeme., Tak, Hanpumep, WCXO[sl U3 HEBEPHLIX MPEANOCHUIOK, VIBAHULKHI BBIHYKIEH
YTREPXKAaTh, 410 napopaa TypOuHAa n300pereHa paHblue ABUTATENSI BHYTPEHHETO Cropauust (CM.
§ 44, 45), X015 HaTHl MOSIBNACHUS NAPOBOH TypGuubl (1884 r. — TypOunst [Mapconca, 1889 r, — Jla-
BAJIsI) M [BATATEJISt BHYTPEHHErd cropanust (60-e rogpt XIX B.), npuBoauMbie MBaHuuKAM, A0~
CTATOYHO $ICHO OINMPOBEPralT 3TO MOJIOKEHKE,

IMosipnenue mapoBoit TypOMHEl HEMOCPEACTBEHHO CBSI3AHO € HCTOPHEH 9JeKTPOTEXHUKM.
PassuTie nuuamomamuusl Tpe0oBao GHICTPOX0AHOrO ABUraTensi, OTBETOM HA 9TO SIBUJIACH MApO-
Bast TypOuna. IMoaToMy uyIOBULIHO HEJIENBIM SIBAAETCS YTBEPKACHHE HBAHMIKOrO O NMpH3paKe
CTOMJIMBHOTO TOJIOA» KaK npuyune, oO0ycJIoBUBILEH MOSIBICHHE MapoBoil TypOUHBL, .

IMockosbky T, MBanunkuii He ycTaHaBIUBAET COUMAJIbHO-9KOHOMUUYECKOI 00YCII0BACHHOCTH
TEXHUYECKUX M300peTennii, 0H HE MOYKET TAIOKE IMoKasaTh W AEHCTBUTEIbHLIX MPUUUH, 00YCII0-
BUBLIHX MOSIBJICHUE [BUrATENIsi BHYTPEHHEr0 CropaHusi (KOHKypeHtHas 0opbba KPYyMHOro Karu-
TANA € MEJKHM, MOUCKH TEXHUYECKNX CPEACTB, YKPEMJSIOMMX 9KOHOMUYECKUE MOSUIUKH MEJKOM
NPOMBILIIEHHOCTH, HEIKOHOMUYHOCTL MAJOMOIIHLIX MAaPOBEIX MALIMH, MX TPOMO3AKOCTL M ONac-
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HOCTh B3pbiBoB). ToB. MIBaHuLKUI HE TMOKa3as TAK)KE PAa3BUTUS1 IBUIaTelisi BHYTPEHHEro cropa-
HUST, HE PACCMOTPEST BAYKHEHILIMX ITANOB B €r0 UCTOPHUHU, @ MEXKIY TEM KAK HEJIb3sl MOHATh UCTOPUIO
napoBoit MalnHbl 6e3 ucxoauoi paborel Ianvna, TaK M UCTOPUIO TA30BOT0 JIBUTATEIsI HENL3s N3na-
rath, He ynomsnys o Bapuere (1838 r.), vcTaHOBMBLIEM BayKHEHIINE TEXHOJOrHYECKHE MPEro=
CHUIKYM BUraTeNel BHyTpPEHHEro cropanus. [Bropasi kouctpykuus Orro (1877 r.), o Koropoit Mea-
HULKMIT TAK)KE HE YIIOMHUHAET, SIBJISIETCS 0 CYILECTBY MCNOJb30BaHHEM NMpUHUUNOB Bapnera.]

O6pa3uoM U3BPAIEHUST UCTOPUH TEXHUKU ABJAETCS H3J0yKeHne MBaHuiKUM UCTOPUH napo-
Boit Mamuubl (§ 29) n anexrporexunku (§ 47). B ucTopnu napoBoi MamvHbl BO3bMEM TOJILKO Ie-

v pvoj, cesfanubiit ¢ pabGoramu Varra.

Orpenbublx 9TanmoB paboThl YaTra Haj YCOBEpIIEHCTBOBAHMEM MapoBoii Maumubl [Teope-
THYECKUE WCCIIe0BAHUsI CBOWCTB mapa, ycoBepiueHcTBoBaHMe Maummuel Heioxomena (1765 r.),
CO3JaHNE MAallMHbBl MPOCTOr0 AeHCTBUS» — maTeHT 1769 r., MamMubel ABOWHOrO HEHCTBASA —
natent 1784 r.] UBauuukuii we ocsemaer sosce. [To Msauunromy, Yarr (eme B 1776 r.) (?)
«PYUMEHHJT K CBOElf MalMHe DPUHLMN faBoHnoro peiicteusy (ctp. 46). Mpanuuxuii npu atom
CUHTAET, YTO MPUMEHEHHE NMPHHIMNIA JBOMHOrO0 JEHCTBUA BBI3BIBANIOCH HEOOXOAUMOCTHIO yeTpa-
HUTDH MOTEPIO TEMJIA: (TaK KaK NpU CIYCKaHWM TOPUIHSL BHW3 [aBAEHWEM aTMOCHEpHOro BO3AyXa
HENpPOU3BOAUTENILHO TEPSIJIOCh MHOIO TEnJsa Mpu O0WEH 3aMeNIeHHOCTH ABMKEHHS, TO YaTT npu-
MEHUJI K CBOEH MamMHE NpUHUMN JBOitHOro neiicTBusi. OH COBEpPUIEHHO YCTPaHWJ BO3MEHCTBUE
Ha nopueHb aTMocdepHoro Bosayxan (ctp. 46).

Hano e ymyapuTbesl HaropoauTbh CTOJBKO ommbGok!

ViKe B MalldHe MpocToro peicTBua (nmarTent 1769 r.) Yarr paspemun 3apaud, o0ycioBUB-
e, no Mueunio MBanuuKoro, nosiBjaeHue MammHb ABoMHOro neHcrsusi. Jlnsg 9TOro KoCTaTOMHO
3HaTh KOHCTPYKUMIO MALIWHBI MPOCTOr0 AEHCTBUS, NOCTATOYHO 3HATH, UTO €e KOH/IEHCATOP U py=-
falIKka pa3peualoT 3ajauy «yMeHbUINTb B OTHEBBIX MAIUIMHAX NOTPE0JIeHUE 1apa, a CJIe0BATENILHO,.
M TOMIMEBA) (W3 omucaHust K nartenty 1769 r.) u MCMosib30BaTh B KAYECTBE ABIKYIIEH CHIILI «<BMECTO:
aTtmoc(epHOro AaBlEHUsI YIPyroctTb mapan.

Maumnpa QBOMHOTO JAEHCTBUS BbI3BaHA K YKU3HH OTHIOAL HE Pa3BUTHEM FOPHOrO AEna, Kak
yKaspiBaer T. MBanuukuii, a norpedfHOCTAMA pa3BUBAIOIMIEHCST KPYMHON MPOMBILIEHHOCTH, Tpe-
GoBaBuIEll U3MECHEHUST NPUHIMINA NEHCTBUS NMAapoBOif MAIMHBI ¥ yBEIUUEHUsI €€ cropocTu., Cozpan~
Hast YaTTom MauMHa [BOWHOrO AEHCTBHS M pa3peldsa 39TH 3ajaud.

«Benuknit rennii Yarra '00Hapy»KMBaeTCsi B TOM, YTO NATEHT, B3ATHIA UM B anpene 1784 r.,
JlaBasi OMUCAHUE MAPOBOU MAIIMHLBI, M300payKaeT ee He KaK W300peTeHue nunib st ocoﬁ.bxx eI,
HO KaK YHHBEPCAJIbHBIH JBMraTesib KpynHoil npomsimnennoctny («Kanuran», 1. I, ru. " 13).

Eue xy>xe usnaraer T. MBaHUUKHiI HCTOPUIO BNEKTPUUECKOro ABuratens. Bee usnowenue
OrPaHUYUBACTCS YIOMUHAHHEM BCEro JIMIIb HECKOJIbKUX u3o0perateneil, Hauas ¢ PpaHKIIMHA,
KoTopomy Mpanunkuii HeBepHO fIpUINCHIBAET OTKPBITHE CTATHUYECKOTO 9JIEKTPHYECTBA, OH Cpasy’
nepecKaKuBaerT K dpereny (paboret IanbBanu, BoabTa U MHOTUX JAPYIUX JIAXKE HE YHIOMAHYTHI).
He 00BsSICHUB BpasyMHTEJbHO CymHOCTH paborel Dpcrena, MBannnkuii nepexoaur K dapaneio-
(pabGoTui Aparo u Amnepa — Heo0Xonumeiiue 3Tansl B uCTOpUn npeamera — Msauunicuit ynyckaery
U jlaJiee B TAKOM yKe ayxe nepexoaut K pabGoram Cumenca u I'pamma. Hurpe MBaHuukui He uame-
HSIeT CBOEMY METOAY, HHMIJ€ OH HE PACKPBIBAET CYLIHOCTH paboT oTAe/AbHBIX u300perareseis
W NpuyuH, 00yCNOBUBIIMX TMOSABACHHE W300peTeHui.

OTCYTCTBUE B UBJOKEHUH COMUABHO-3KOHOMUUYECKON 0GYCIOBIEHHOCTH TEXHUYECKOr0 pas«
BUTHSI MPUBOANT MIBAaHMLKOTO K HENOHMMaHHWIO OTPAaHUYEHHOCTH, a 3a4acTyio M MOJHON HEBO3-
MOYKHOCTH MCNOJIb30BAHUA MAUIMH B YCJNOBUSAX Kanntanusma (cm. § 46 «'asomasi TypOunan).

AGeTparupysi TEXHUYECKHE YCOBEPLIEHCTBOBAHMSI OT KnaccoBoi GopbOwt, MBanuuiuu ue
MOIKET M0Ka3aTh, 4TO MOTOYHAS] CHCTEMa NPOM3BOJCTBA HANPABJEHA HE CTOJILKO K YMEHbIIEHHIO
pabouero nepuoaa, CKOJILKO K YIJIOTHEHHIO paboyero st U K MHTeHCH(puKanuu Tpyna. WMsanui-
KNif HE YKA3bIBAET JEHCTBUTENLHBIX MPUUUH, 00YCIOBUBIIAX MOSIBJICHUE MOTOUHON CHCTEMbL, KOM=-
OGUHUPOBAHUST NMPEANDUSATHIT, BHEIPEHUS KaTanu3a ¥ BBICOKUX JAaBJEHUI, aBTOMATHIAUUH, MEXaHU~
3aLMH ~— BCEX 9THX COBPEMEHHDIX TEHICH U I KamuTaaucTHYeCKOro pasBuTHsi. HMBaHUIKUI HE MOHU-
MAET TOr0, UTO OTH TEHJACHLMH SIBJISIIOTCS PE3yJIbTATOM CTPEMJIEHWST KaNUTaJMCTOB K YCKOPEHUIo:
o0opoTa Kanurania, K NOBBIIEHMIO HOPM TIPHObLIAN yepe3 o0ecrneueHne HenpepLBHOCTH NPOM3BOI~
CTBEHHOIO Mpouecca 1 ero ycxopenue. «IockosibKy Bpemsi NpousBojcTBa, — yKasbiBaerT Mapkc, —
M30BITOYHOE 10 CPABHEHHMIO C paGouMM BPEMEHEM, HE ONpEeNENeHO pa3 HaBCerja AAHHBIMH 3aKO=
HAMM TIPUPOMBI, KAaK NPH COo3peBaHuu xneba, BhIpacTaHuu Ayb6a M T. M., nepuox o60poTa MOXKeT
00Jiee Ui MeHee COKpaI@aThesi MoCPEACTBOM HCKYCCTBEHHOIO COKPALIEHNST BPEMEHN NMPON3BOACTBA
(«Kanwras», 7. I, rm 13).

BoeBsiM, aKkTyasbHEIM BOUPOCOM COBPEMEHHOCTH SIBNSIETCSL BONPOC O B3AWMOAEHCTBUM Ha-
YKM U TeXHUKU. MpanduKuii yaessieT aTomy BOHPOCY TONBLKO OAHY CTPAHUIY U Ha 3TOH OaHOM
CTPAHNIE JAeT HenpaBWJIBHOE TOJIKOBAHHUE. .

Passutue ecrecrsospanus B XVI—XVII BB., o6ycnoBiennoe pa3pBuTHEeM TOProBOro Ka-
nurana, ropHoit u Me-ramfypmqec i MPOMBILJIEHHOCTH, BOEHHOI'0 J€na, CO3MaeT HeoOXoauMbe
«MEXaHUUECKHE 3HAHUA» s fAafbHEHINEro pasBuTHA Maiiuu, TecHeilas 06yCAOBICHHOCTE:
Pa3BUTHS HAYKH U TEXHUKH MOyeT ObIThb SIPKO M0Ka3aHa CoOmocraBfieHneM (puanuecKoil TeMaTHKm
¢ TeXHUYECKUMH npobemMamu 3Toit anoxu. «Eciau Mocsie TEMHON HOUN CPeIHeBEKOBhST, — YKa3hiBaeT
DHreNbe, — HAUMHAIOT PA3BUBATHLCS HAYKHN C M3BECTHOH GBICTPOTOMH, TO 9THM MBI 06513aHBI PA3BHTHIO!
npoMeiieHHOCTHY. Ecnn 6bl MBauuuKuii y4es 910, OH He nonycTusi 6l €TOJIb HErpamMoTHOrO yT-
BeK/ICHUSA O TOM, 4TO K Koy XVIIB. BC€ 3JJEMEHTH NapoOBOW MamMUuHL, BCe
B3AKOHH, yIPABASIOMWUE pACMHPEHHEM Napa,ObIJIHYIKE H3BECTH b

N
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Cpenyu TOrnawWHUX TEXHHEKO B (cTp. 46, moguepkuyTo MHOI0 — I I'.) unu e uyto
ATPENCHSIA MATEMATHKA, 0KA3aBIIASICA HE B COCTOSIHWM Pa3pelinTh HOBBIE 3a/a4u, BCTYNNJIA B MpC-
“TuBopeyne (?) ¢ MalMHHBIM CI0COG0M TpPOM3BOACTBA. [IpoTHBOpeune  ObIIO CHATO pa3paboTKOik
HOBBIX OTpACJIel MaTEMaTHKH, aHAJMTUYECKOH TreoMeTpud, NUQepeHuaIbHOro U MHTErpabHOro
ucyucyenusy (crp. 64). J{0CTaTOUHO TIPUBECTH OJHO MECTO M3 «JIMaJNeKTHKH NPUPOABIY, YTOOH
AI0HATL BCI0O HECEPhE3HOCTL U3J0XKeHusi MBanuuxoro,

«Ipesroctb, — nucas Iuresne,—umena EBkiaa v conneunyio cucremy Ilronomes, apatnl —
JIECSITUYHOE MCUYMCIEHHUE, Hauasia ajredpbl... XpPUCTHAHCKOE CPE/HEBEKOBLE HE OCTABUJIO HHUEro,
Tlpu TaKOM I0JIOYKEHNH BeLIe eCTECTBEHHO, YTO MEPBOE MECTO 3aHsi/Ia JIEMEHTapHENIAst 0TPacb
€CTECTBO3HAHMS — MEXaHMKA 3EMHbIX U HEOECHBIX TE€JI, 4 HAPSIAY C HeH, Ha cyr)Kbe y Hee, OTKpLITHE
¥ YCOBEPIUEHCTBOBAHME MATEMATHUECKHX METOAOB. 3/1€Ch ObLIM COBEPILEHB! BEJIMKKE fiena. B Konue
paccMaTpUBaEMOro nepuoaa, oTmeyenHoro umenamu Jleidnuna, Hoiorona u Jlunues, atu otpaciu
BHAHWSL TOJIYYHJIM  W3BECTHOE 3aBEPUICHME... aHAJUTHYECKAsi IeOMeTpHs... JlekapToMm, Jora-
pupmel — Hemupom, audepeHiuanbHOe U HMHTErpanabHOE HCeuucaeHue — JIeiidnnuem M, moyxer
ObiTh, HbloTOHOMY,

IlyTanoe u3noyKeHWe B3aWMOACHCTBHS HAYKU U TEXHUKM BbITeKaeT y MBaHMIIKOro U3 neauna-
‘WSt AEHCTBUTENIbHON UCTOPUM HAyKH. B KHUIe HET Pa3BUTHS HAYKHU, U MIOITOMY OTCYTCTBYET MOKA3
€€ CBSI3U C TEXHUKOM. :

Tlpenojasanue MapKCHCTCKOW MCTOPUHM TEXHUKH CTOHT NEPEN IEJbIM PSIIOM CIIOMKHBIX BO-
71pocoB. VX paspemende Tpefyer cephe3Hoil yHOpHOW M KOJUIEKTHBHOW paGorel, He oBnanes
METOJAMH JIHAJIEKTHYECKOT'0 MaTepuasinama B 00JIacTH TEXHUKH, HEJIb3sl CO31aTh NEHCTBUTENLHOM
HayKH, PACKPBIBAIOMIEH KapTUHBI 06HEKTHBHOIO -[ABWKEHUS (MCTOPUK 00pPa30BAHHUS MPOM3BOMK-
TEJBbHBIX OPraHoB OﬁmeCTBeHHOFO YeJIoBeKan.

BopoThea ¢ ynpoileHYECTBOM MpOowsioi paboTel, KPUTUUECKH OBJAJETh (aKTHUECKUM Ma-
‘FepuaNnoM — TAKOBA ouepeaHas 3ajadya paboTHHUKOB ()POHTA HCTOPHUH TEXHHKH.

. T'YPEBUY
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Ouepku Mo HMCTOPUM MalIMHOCTpPOeHMs, | T.
Teonop Bex

fMepesox E. Jlesxosnuy u B. ITpo3opoBa, Pelakuus M BCTyNUTEnLHAS CTAThSE
npod. B, JIuTsakuua, [ocyaapCTBEHHOE TEXHUKO-TEOPETHUECKOE U3NATEILCTRO, MOCKBA —
: Jlenunrpan 1933.

Knaccwlecxuﬂ Tpya Teonopa Bexa no UCTOPHKM MAIIHHOCTPOCHHS, COCTABACHHLIH U3 HANU-
CaHHRIX aBTOPOM B PA3HOE BPEMsi W AABHO YO>KE CAENABIINXCSI IMMPOKO W3BECTHHIMH OYE P~
KOB, NMEPEBECH HE LETHKOM: 10 CO0Ipae HHAM YUCTOCYOBEKTUBHOr 0 XapaKTepa, PeAaKTOpP HEKO-
TOPHIE OUEPKH U3 MEPEBOAA MCKITIOUMIL. Bee ske nepesefeno nemsix 22 ouepka, i 9TOT Neperos Obit
OBl LEHHEeHIIHUM BKIAZOM B HAly CKYAHYIO JINTEPATY PY 10 UCTO PUN TEXHIKKM, €CIIH OBl 0H OB Bhi-
NOJIHEH XOTh CKOILKO-HUOYAbL YAOBIETBOPHTEIbHO, K COyKaneHuIo, 5TOr o CKa3aTh HEb3s: conep=
YKAHUE XOPOUI0 M3AAHHOW M HA MNEPBLIH B3CJSA NPOU3BOASUIEH GJIar ONPUATHOE BrEYATIEHNE
KHArY COBEPIICHHO HE COOTBETCTBYET €€ BHELIHEMY BHAY,

[lpuseaem Mpeicie BCEro npumMepst HETOHHOCTEH W HENpPABMJILHOCTEH NEpeBoOia OTAENEHbIX
CJI0B W BeIpDKEHUH. CTp. 13 — (ToHYapHbIH CTAHOK» BMECTO «OHUAPHLIA KPyry (Topferscheibe)..
Taoke Ha cTp. 60 — «TonueHHLIA CTam, KOTOPHIM ¢ PACTHPAIOTY MOPOX, BMECTO (TOTHEsH (Stampf-
werk), B KOTOPOH «TonaKy™ nopox. Crp. 54 — «Cpasiopsy (Skizzen) — Huuem HE 00BSICHUMASE
rpybas omudKa B nepepone sarnaBust oTaena («F'paBOPsl BPEMEH IyCHTCKUX BOMH»), Hu 0 Kakux
(IPABIOPAXY B AAHHOM Cilyuae He MOKET ObiTh peun, NPOCTO 9TO PUCYHKH Ha PyKOmuCH. Tai
1 CIE0BAJI0 NEPEBECTH — (PUCYHKMY. CTp. 55 — «OrHeBuIe COOPYIKEHHs — T pydeitmas omubKa.
Hano nepesectn: «3aiurarenbhnie cmecw» (Brandmassen). Crp. 58 (K puc. 73) — «mMaxoBoif
KPIOYK000PASHELE IPY3» BMECTO «(MONOTO0Spadumiiy (hammerformiges) maxoBoii rpys. Huuero
(KPI0OYKODDPASHOT0» B AAHHOM T PY3€ HET, KAK 3TO SIPCTBYET U3 pucynia, CTp. 58 — «mexanmusm
ABIKEHHSY BMECTO (ABUIaTETbHbI Mexannam» (Bewegungsmechanismus). TyT JKe—r 01085l MOpPH-
HEBOI'0 CTEPKHS? BMECTO MPOCTO «TOJNOBKY CTEPyKHei» (Stangenkipfe), Hu 0 KAKUX «I10PIIHEBLIX
CTEPIKHAXY, KAK BUAHO H U3 DUCYHKA, HET peun. CTp, 83 — «BLHICAUNBAHNE PYALY — COBEPIICHHO
Ky pbe3Hblil NepeBoj HEMEIKOr 0 Brlpaykenust «Ausschmelzen der Erzer. Hano, KoHeuno, «mjaBka
pyapy, Crp. 84 (B camom Hauane) — wrenodaresy, TaK no-pyccKu He TOBOPSIT, HAZL0: IENAI0TCSE
¢ okenojamu» (ausgekehlt), Crp. 93 — «KpPUBOWIMMIY — HEBEPHO; TEPEBENEHHBIA DTHM CJIOBOM.
nemenuit Tepmun (Spillen-Kreuz» 0503nauaet kpectoofpasno MOCHKEHHBE HA BOPOT CHIMILbL,
NIPU MOMOIIM KOTOPBIX ITOT BOPOT NPUBOAWTCS B ABiKeHue. Crp, 87 — «vamnHa ¢ ABONHHBIM
JIOMACTHBIM KOonecom». HemoHaTHo u HeBEPHO, HANO: «MANIMHA, KOJECO KOTOPOH CHADKENo ABOI~
HBIM Psiiom onatory,” Crp. 125 «ropHsie padoTey BMECTO (TOPHBIE padpaboTKHy WIN (PYAHHKH»
(Bergwerke), Ctp. 126 — «BoaHslii mMexanuamy. Yucras OeccmsiCania, Hafo: (BOLOMOIBEMHAS
MAIIMHD) WK (BOLOMOABREMHOE coopy)kenuer (Wasserkunst). Tam jke — «3HAK 3Bepsy» BMECTO
«opuary (Thier Kreis). Crp. 129 — «oaun (cocyn) Hanonwsercs, a Apyroif OnyCTOMAeTCs) .
Hajo, KOHEUHO, «OmopKHUBACTCsY. CTp, 180 — «rpoCTEHINNE MEXAHU3MBY BMECTO (MEXaHW-
ueckue cuip (mechanische Potenzen). Crp. 182 — «Haknonnas T10BEPXHOCTEY BMECTO (HAKITOH=
Has nockocTsy (schiefe Ebene). 3aech yce (BHH3Y) — «HacakuBanuy nymkd Ha Jaders BMECTO:
(CTaBUJIWY MyMKKH Ha JAdersl,

Ho Bce oty HeTouHOCTH ¥ OWNOKH B MEPEBONIE OTAENbHBLIX TEPMHHOB 1 BHIPOKEHHH — Has
CTOSUNE MTYCTAKH 110 CPABHEHHIO C TEMHU T PYOEHIIMMU NCKAYKEHUSIMI CMBICTA TEKCTA TIOAINAHHIKA,,
KOTOPbLIE TPOMCTEKAIOT OT HENPABUJILHOTO MEPEBOAA UENbIX (pas u AAKE Lebix ad3aues padoTsh
Bexa,' BOT HECKONbKO MpUMEPOB TAKHX HENPABUIBHLIX MEPEBOIOB, :

[lepesencHo; Curenyer nepeBecth: :

Crp. 57 (x puc. 71). ;
«KTO XO4eT NICTPOMTH MeJabHHIY, HNOMKEH «Ecin XTO 8ax049eT MOCTPOHTH MENBHMIY,

B3STh [BE XENE3HHX 6GANKH M NPHAATH IO/KEH B3fATh ABa enesnsix 6pycka (Eisen-—

KEenesy yKasawHyio Ha pucynke Gopmy. schienen) ¥ M3roTosUTh MENE3HbIN CTEPKEHD-

EB2pXy M BHH3Y OHH JOMKHBE ObiTh CTajdb- (Eisen) onpenenennoft hopmul, Kak 870 H300pa-

HuMu. [lopowsa, Kyna BCrapagerca 6anka, HEHO HA PHCYHKE, BepxHAs M HHXKHAA eros
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TOWe HOTKHA OHTh M3 CTANH, 4 XEPHOBA —
aupuHoit B 3 ¢yra; mwig XOpoliero novosa
HAl0 CHJNbBHO HATSTMBATh XEPHOBA
BepeBKAaMH, KAKAYIO NMOMOLIGIO ABYX pa-
Gounx»

9acTH JOMKHB 6biTh CTaibHbIMH, [lomomBay
B KOTOPYIO BXOJHUT CTEDIKEHb, TOXE JOMKHA
6bITh H3 CTAJIH, 4 XKEPHOBA — 110 3 yTa 1K PHUHBL
Kawaolid. Ecid MenbHUILy NPUBOIUTE B JIBHMKE-
HUe JABYMSI TA. OBBIMH I MCMOCOGAEHH MU (Zil-
gen), KaXI0€ C MOMOLULbIO AByX pa6oyux, OHA
XOpOLIO MIJEeT».

W3 coorseTcTByIomero pucyHia (71) BULHO, UTO HAKAKAX B e peB 0K JUIs TIPHBEICHUsS
8 JICHCTBMC MEJIbHHIBI HE yroTpednsiercs. «TaroBbie npucnocodnenusy» (Zigen) I pPEACTABIISIOT
€00010 MATYHbl, COEAHHEHHBIC HEMOCPEHCTBEHHO C HKEJE3HbIM CTEP)KHEM (KojaeHYaToi (opmbf),

0 KOTOpOM roOBOPUTCHA B OIMCAHUH.
p

[lepeBeneno:

Crp. 58 (B cepenunne).

«Bepxuult xepHOB NOMKEH ObiTh NAUHON B
3 ¢yra, WKHPHHOA B PYKY M TOAUIMHONA B Mo~
dpyra, TaK 4TO 310 GylAET OYEHb MOUIHAS MENb=
#Huad, KOTOpag MepeManbiBA€T BABOE Goablie,
4eM pydeliHan MeabHUIAY. RS

Crp. 78 (xonen), X

«3JTH CBepra MMEIOT Bun TopGHH (Buckel),
‘TOT/Ia KaK MOe OblIo, KAK KYCOK ¥ enoba
(puc. 1248) c OCTPHIMH NE3BUAMHS,

Crp. 86 (x puc. 133).

«,.. NON'BE 'HASl MAUIMHA C KOHHLIV NPUBO-
JIOM... W TOPMO3HLIM MPUCTIOCOGNEHHEM, K O-
TOpOe GbNO HEOGXOAMMO AMs Nepe-
MPAXKKHA Jourajigei»,

Crp. 91 (B3epxy).

«H>Tak KaK...3t0 He 6HA0 0COGEHHO
BANMHO» H T, I.

Crp. 128.

«... pabortan HAL OGOUMH YACAMU — 6ONb-
UMM ¥ MadbliMB».

Crp. 156,

«B 1529 r. om mocTynux Ha CAYWOY K MM~
MEparopy, CAABHO CPAKANCA NPOTHB TYPOK,
BocnureiBan B 1543 r. repuora ¢on-
Knese, komanpgosan BasatueM Jlokcem-
Oypray.

Cnenyetr nepeBecTH:

«YTO Ke Kacaercs MEpHOBOB, TO BEpXHU
nomxed uMers 3/, ¢yra wupuHB (B Aud-
Metpe) M 1/, ¢pyra tonuunsl. Torna srto Gy-
JET OYEeHb MOILHAS MENbHHLA, KOTOpas B CO-
CTOSIHHH MOJIOTh MOJOBHHY TOrO, 4TO Mener
pydeitHas MenbHHUIIA».

«ITH CBEpNa UMeloT BWA TOPOHUH, MOe e
NpeACTaBasgno coboii kak bl OXHO 1[°JI0€ — pe-
8y/AbT4T elHHOW oTavBKH (puC. 124B), C OLT-
PhIMH pe3lavd M3 3aKaieHH)H cTanu».

€. .. JIONBEMHAA MAUIHHA C KOHHBIM IPHUBO=
JOM... H TOPMO3HBIM NPUCIOCOBNEHUEM, KOTO=
poe Nenano HEeHYXHOH nepenpskky Jo-
nraneis .

«Ho Tak Kak,.. 9T0 GBUIO 11eneco06pisHO»
H T, I

«PaboTan Hax 060MMH acaMi — GONBIIHMA U
C KPHCTAIMYECKHMH KPBILIKAMUY,

«B 1529 r. on nocrtynua Ha Caym6y K HM-
11EPaTopy, CAABHO CPAXKAJCH C TYPKAMH, YCMH=~
pua B 1543 r. repuora ¢on-Kinese, yomanno-
BaJ BOHCKaMH npu B3stuu JlokcemGypray,

.

Crp. 177 (BBepxy), rie pedb HIET 06 OpyAMsX, 3apmxémﬂixcn C3agH H MPOmycCKaloUux

EPe3 KA3CHHYI0 YACTb [TOPOXOBLIE rasbi:

«BBuny TOro, 4ro npHYHHA M3BECTHA, S MO-
JIAraio, YTo MOKHO BTIMY NMOMOYb, MPH 3 Ha B
MX HEMPUCOAHBIMMU JJS BOEHHBX
CYA0B U TOAHBIMH JHIOh AAS 3a-
MU KpenocTel. Ykasanuoie o u 6 KH
BLITEKAIOT NHUIb U3 HENOCTATOYHON NPOYHOC-
‘TH K43€HHOH 4acTH.,.»

3nece we.

«Jlna 3apankm OpyaMs HeOGXOMUMBI TpU
B2 1YGOBBIA MONOT — 06 W YHO YN OTD €=
OasiemMoe AJdd BBHBTArHBAHUA BJUATrH
M3 CTBONA npucnocoGarenue, —nopo-
XOBBI€ MEUIKH WAH NAaTPOHLl C [ODOXOM H
AXPO».

1 Kypcus sesne mam,—H. I's

«BBuny TOr0o, 9TO MNpUuMHA M3BECTHA, §
YTBEPKIAIO, 4TO STOMY MOMHO MOMOYB U Che-
JaTh HX BIOJHE NPUTOAHBIMM HE TOABKO IASK -
HA3BAHHKIX BOGHHLIX CYAOB, HO M JJIfl 3aLLUTH
kpenocrei, Tdkoro poxa MedeKTH HBIAOTCH
JHIUG  CAGACTBMEM HENOCTATOUHOH KpenocT
K43eHHOH 4acTH. ..».

«Yr06 5! 3apAAHTH MY IIKY, HEOGXONUMO UMETH
TpPH MNpeiaMera: ny6oBbI MONOTOK, GaHHMK,
KOTOpBIff XBaTax 6bl, Kak 510 OGLISNPUHSITO,
MO MOJOBHHBI ETBOMA, NI €rO IPOYACTKH,
U MEWKH C MOPLXOM MM _HATPOHH C MOPOXOM
H 91poM».
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3necs xe (pus. 279) NMpH OMHCAUHM YCTPOHCTBA 33ATBOPOB 3aAPAKAOUIMXCA C KasEHHOH

QacTH OpPYAHM
flepeBeneno:

«3J1a GosbIlan LWIUPHHA NPpHUH IAaeT ycTofH-
YHBOCTh B BEPTHKAJNBHOM I1OJO-
#eHHHU, Tak YTO NOPOXOBaH Ka-
Mepa BHCTYynaer B o6e CTOPORBM
dapg WHPUHON HA !/, nuamerpa anpa...»

Crp. 181 (konen).

«...30€Ch NPHMEHAETCA, TAaK XK€ KaK M MpH
PYYHOM BOPOTE, IBOAHON pbIYar, 41O 4PE3BbI-
©aliHO BA¥HO; 'Py3 NPHUXOAUTCSH MO M-
HHUMAaTh BEPTUKAaTbHO BBEPX HE CH-

JlOﬁ, B KAKOBOM CJy4dae CcHJA T~

KecTH HOonxXHa OHTH TakoH xe,
A ero NPOABUrLAIOT NO POBHON mno-
BEPXHOCTM C MEHbIIUM YKIOHOM,
YeM XO1 Hape3ku BuHTA.., [losremy cienyer
O6paTHThCA K -IPHYUHAM, OT KOTO=
PHIX 3aBHCHUT GONBILIAS MK MEHbIIAS CHIA. | .».

AHAJTOrHYHBIE HETOUYHOCTH U OMMOKH B e

Tioca Ha cTp, 128, 130,157, 180 u np.

Cnenyer nepeBecru:

«Jra Gonpluas IWHpHHA (3aTBOpA) MPUXO-
HAMTCSL [0 B@PTHKANH, TaK 4TO MO 06€ CTOPOHbI
MOPOX0BOIf KAME Pbl OHA BHICTYNAET HAj IOC/HeN-
Heil Ha YeTBepTh IHAMETPA ALPA...».

«31ech, KaK M MPH PYYHOM BOPOTE, MPHME~-
HseTcst IBOWHON phivar, npudem GoabLIOE SHA=
YeHHEe UMEET TO OOCTOSTENbCTE: 0, UTO MOMOULLIO
CHJIIBI TPYy3 TNPHXOAUTCH He NnpaMO  BepTH~
KaJbHO NMOAHUMATH BBEPX, B KAKOBOM CiAydae
CHIA JOMKHA GbITh PABHA THKECTH, A NOJBH-
TaTh €ro Mo MAOCKOCTH, HMeKuIeH MEeHbul
HAKNOH M0 CPABHEHHMIO € HAKJIOHOM HAPE3KH
BUHTOB.,. [losToMy caenyer TuiaTeAtHO YuM-
TBIBATH NPHYMHBL, OT KOTOPHIX 3asHCHT 60Jb-
mast HAH MEHbIIAad CTENEHb CHIBI,..».

PeBOJIE OTAC/IBHLIX TEPMUHOB M BHIPAYKEHHUI Mme-

Hapmly &4 HEHpElBHJIbeIMH nepeaouamn HqacTo pcrpeuaro’rc;l HETOUHRIE nepeaonu HENBIxX
<pa3 u ad3aues, NPUUEM HATPOMOKAEHHE TAKUX HETOUHOCTEH ONMSTh~TAKH BEAET K HCKIIKEHUIO
CMbICIa MOJTHHHAKA, BOT HECKOAbKO NPUMEPOB TAKUX HETOUHBIX MMEPEBOJOB:

Crp. 57 (x puc. 70 — onucaHue BUHTOBOIO JOMKpaTa IS MOAbEMAa OPYAHIHHBIX CTBOJIOB),

flepeBeneHo:

¢/lepessuHbIl BUHT, HA KOTOPOM BUCHT OpY-
Jiie, CBOGO/HO MPOXOAMT Yepes3 AOCKY H
MOomajgaeT B raeyHylo Hapesky, Bblpesal-
HYI0 B TOJCTOH HOCKe, JeXKalmeHd Ha MoBepXs
#HOoCTH croda, Ha komnume aro nocku npu-
KPemieHbl KpenkKHe MeNe3HL e CTep-
W HH, HHKHHE KOHUHW KOTOPBIX NEpPIKHT
pabouynuli ¥ cC HAMH OOGXOXHT BOKpYr
€TONa, 9TO0 .l CABEPHYTH MK OTOYCTUTH BUHT»,

Crp. 68 (k puc. 109).

«Baba xonpa MOABEIIEHA KPIOYKAMHU
K _TArOBOMY KaHaty, KOTODbIH aBTOMATHYECKH
oruenasercs, korza 6aba noaTArusaeTcs Ha
Tpe6yeMyio BBICOTY, B 3TQ X€& BpeMmd,
KaK BHAHO HAa INaBHOM pPUCYHKE,
YAJIMHEHHAH 3aNHAS 9ACTh CTEPKHA KpPHOUKA
ynupaercs B LITH(QT, YKPeNAeHHbIH B CiaHHHY».
Crp. 141,

«..,00bCHenNa ke Bepoanrkna nawrt
ANIb BECbMA HEJOCTATOUHOE Npef-
CTaBNEHHE O PHCYHKAX, Tak xe
Kak U 00 06eH) HA3BAHHMWX MHHC-
AHUNIWHAXY,

Crp. 183.

«... H3 BEPXy STH KOPSHHb), MO B €Ll e H~
Hbe ApyrumMu paboTHHKAMH, OCBO-
GOXNATCT M ONycKalTCs TNYyTeM

fIONBECKH K ONMycKaoOUWEMYyCH KO-

HIUYy nemnmn»,

Cneayer mepesectu:

«[lepeBannpifl BHET, X KOTOpOMY MpHBeLIeH
OpyuiiHbifi CTBON, CBOGOAHO NPOXOAMT yepes
KPBLILIKY CTOAAa M BHIPE3AHHYI0 B YCTAHOB/EH=
HOIl Ha Heli ToncTOM XOCKE raeunyio Hapesky.
Ha kpasix sToit NOCKM YKpennenn sarmythie
KHU3Y KPENKHE KEJIE3Hbl: cTepuu. Paboune
GepyTci 3a HUKHWE KOHUM STHX CTepKHeH M
X04AT C HUMH BOKDYT CTOJA, 9TO0K NOAHUMATH
WAH ONyCKaTh BHHTY,

«3nece 6aba kKonpa noaBelIcHa K TATOBOMY
KaHaty Ha KpIOKe, KOTOpHIY aBTOMaTHYECKH
OTLENIAETCH, Korna 6a6a nogusaTa Ha Haane-
HKALLYI0 BHICOTY, KAK 8T0 BHAHO Ha PHCYHKe,
HA KOTOPOM YIWHEHHAs 3aliss, uacTh cTep-
WHS  KPIOKA TONKAETCSl CHH3Y ‘YKpenieHHbIM
B CTaHHHE WWITH(HTOM» .

«...00bAcHeHUs ke Bepoanbia cBuierens-
CTBYIOT JIHLI» O HEAOCTATOYHOM NOHHMAHUN UM

PHCYHKOB, TaK € Kak M O6€uX HasBaHHBIX
HHCLUHIVIHHY.

... HABEpXy Hpyrue paboune CHHUMAIOT 5TH
KOD3HHBI, 0/OPAXHHBAIOT UX W 3dTEM BElIAIOT
HA Ty 9acTh LeNH, KOTOpPas MAET BHHSY,

TIpHBEJCHHBIE TIPUMEPLI HETOUHOCTH TNEPEBOJOB LEmsix (pa3 u ad3aleB HE eAMHUUHEL.
Cm, Taroxe na crp. 67, 86, 91, 124, 125, 158 u ap.

HeOpeicHOCTb i HETOUYHOCTh NepeBOAd, MEYKLY MPOUHM, BHIPAYKACTCS B TOM, uTO, Hanpumep,
BMECTO BLIPDKEHHS (HEBEPOATHON CTABUTCSA «MAJIO BEPOATHON (CTP. 125), BMECTO «iGHKETCs1 yeTa=
MOBJICHHbIM» — (CUNTACTCS1 YCTAHOBIEHHHIM) (TAM OKE), BMECTO (HEBOSMOMCHOE) — (HEBEPOAT-
soe» (crp. 179) u T, A, TMepeBox u3oduiyer TakKe nponyckamu. [10CTOSHHO MPOMYCKAIOTCST OT=
AelbHbIe CJI0BA BRIPHKCHN; Leble (pasbl, H TAKHM 00PAZOM NPOUCXOANT CBOEODPABHOE «COKpa-

/
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HeHHE» TEKCTA, NMOUTH BCErJad COMPOBOXKAAIOMIEECS ero McKaxenuem. WMHorfla/takoro poma «co-
KpaileHus» 00'BSICHSIOTCS MPOCTO MOCMEWHOCTLHIO MePeBoAa U He(GPesKHOCTLI0 NePEBONUMKOR, HO
HEPEAKO OHH 3aBUCAT MCKIIOUUTENBHO OT TPYAHOCTH TEKCTa: HE OYAyuM B COCTOSIHHH OCHITHTh.
-9TU TPYJXHOCTH, MEPEBOAUHKM TPOCTO COOTBETCTBYIOUINI TEKCT OMYCKAOT, BOT HEKOTOPbIE mpU-
MEpBI TAKHX MponycKoB. Ha ctp. 83 (B ouepkre 00 Arpuicone) Npu NEPEUXCNCHUH OPYIHI pyLo-
Kona HasBaHpl MOJOT, JIOM ¥ KUPKH. [1pH 3TOM NponyimeHo HA3BaH (0€ B NOATHHHUKE eme OLHK
Opyaue — J10J10TO Jist 0TOUBAHUSI MOPO/IbI, OYEBHIHO, BBUAY TOr0, 4TO COOTBETCTBYIOMINIT HEMEII-
Kuid Tepmul Eisen MeépeBOJ YU KN 3aTPYAHAIUCD OCMBICHUT b,

Ha npenputymeit crpannie (82) npu nepeunciennn COUMHEHHH ArpaKONsl OHW HA3FAUbE
He BCe; 01HO («O CymiecTsax, HUBYILUX M0/ 3eMJICiiy) Onymeno (KeTatu GyeM AymMaTh, UTO HENpa-
BHIBHLIA NEPEBOA 3arylaBusi OAHOr0 COYHHEHHA «O BOHHAXY €CTb MPOCTO pe3ysbTaT OMEuaTKH):
caeayer upyratb «O Banuax» (Von den Bidern).

Huorpa nponycku B nepsBoNe padpsIBAalOT U3JIMKEHHE, HO NEPEBOAUMKH, OYEBHIHO, ITOr O
He sameuaior, [lpumep: Ha cTp. 178 npusogutcst oTpuiBOK M3 rur, 8 ku. 10 counnenus Jlopunm
C MWHTEPECHBIM ONUCAHHEM MPOUEAYPHl MpUMeieHUs CBOEOJIPA3HOr0 BOXOJIA3HONO KOJIOKOMA.
B nepesoae mul unraem: «Hasepxy om noasemrnBaercsi Ha Kanate,., OTBEpPCTHE €r0 HAXOLUTCS
npuvepHo B 3 pyrax OT KamHsi, HA KOTOPOM CTOAT UYEJOBEK, KOTOPbII YKEne3HbIM CTEPIKEHBKOM
YKIAABIBACT U HANPABJACT KKABIA. ., Kamenb», [lafibuie B nepeBojie onymeHo caenyiomee: «Ipw
9TOM 4AYre KOpMyca 4YeJI0OBEKd, a rjaBHOE ero rojioBa moMemanTcst BHYTPH 03HAYEHHOr0 4aHa,
HAMOIHEHHOr 0 BO3/LYXOM, KaK 0 TOM CKa3aHo noapodnee B 15.rm. 5 wu.». [Mpomycrusmu oTy
BOKHEAUIYI0 4aCTh ONMCAHMS TIPOUEAYPLl NPUMEHEHHST BOJ0JIA3HON0 KOJOKOJA, MNEpeBOIUHIC
aanee npogomKaer:

«B 9T0ii rjnaBe cKa3aHo cruefyomeey... B kakoil, cnpammupaercs, riase? [1o TeKCTy e peBoia
(¢ nponyckamu) B ri. 8 k. 10, HA CaMOM e [IeJ1€, COrJIaCHO TeKCTY NOAJMHHUKA, B TJ1. 15 KH.5,

B nesiom psiie ciiydaen mepeBofbl CTpaaaioT HETOUHOCTSIMM, HeNMpPaBHILHOCTSIMH W ITPOIy~-
CKamMu TeKcTa OAHOBPEMEHHO. Hanpumep: :

IlepeBeneno:

Ha crp. 124.

«Bo Bpemena PuMa BOAY H3 HCTOYHUKOB
Del Roble Del Castano, kotopbie nexar BO
BNAaAMHAX TOPHBLIX Kpsieit, 06pasyiouinx BO-
pora WeGenec u cxaonn Kacranbepa, manpa-
BASIIM MOCPEACTBOM aKBEAYKa B TOPOJ, KOTO-
puiit nepecekana pexa Taxo. ®yHIaMEHTbI 9THX
MOCTOB (?), UMEHBO Ha JeBOM Gepery, I0X0AAT
o4 MOCT ANBKAHTAD OUEHb GAM3KO K pyuHaM
«coopyxenus» JDKyanemno»,

Ha crp. 129.

«Camoe CyHIECTBEHHOE COCTOMT B MCKY C-
CTBE COENMHHTH HECKONIbKO MEpeKpeLiH-
Baounxcs 6GajJoK NOCpeAMHE W HA KOHuaX,
Hanofobue TOro, Kak 8T0 CAENAHO B NONHEM-
Hoit Mamunue Po6epra Baastypusy.

Crp. 182 (BBepxy).

«Hama 3anaya cOCTONT B ONpeneNnenun
CUN, MONNENAMMXNIPUMEHEHHIO N4
nNoaAbeMdad HJIH ONYCKAHHA Fpysa»,

Cnenyer nmepeBecTH:

«Bo BpeMena Puma Boay M3 HCTOYHHKOB
Del Roble u Del Castano, aexaumux BO Bna-
JIMHAX TOPHOTO Kpska, 06pasylomero ROpPOTa
Hebenec u cxnonn Kacranbepa, nanpasasinm
B TOpPOX MOCPEACTBOM 8KBEAYKd, NPOXOAHB-
LIero y mnOAHOXbA ropn "wepes p. Taxo ne
KaMeHHOMY MocTy. OCHOBaHHMS 3TOr0 MOCTa, .
HMEHHO Ha /eBOM Oepery, MOHHMKE MOCTa
Anbkantap, oyeHb GAM3KO TOAXOAST K pyHHam
«Coopymenusn» [luyanenioy.

«CyIecTsenHoe B HeM — 3T0 COefHHEeHUE
GontamMu MAM LandaMH HECKOAbKHX KpEcTo-
06pasHbix 6pycheR NOCPENUEE H KOHI(BI € KOH=-
uamu Tak, Kak 3to cpaenano B MawuHe Po-
6epra Banptypus aas Toro, uro6n noanuMalb
BBEPX UYE/NOBEKa».

«Hama samaua COCTOMT B TOM, 4TOGbI Ha-
YUUTBCA ONPEAEAsTh pPasHHUY CHA, KOTOphE
JOMKHBL GBITH NPAMEHsiEMB! JIasi TPONBHKEHHS
TSOKECTER MO Pa3nMYHBIM MJIOCKOCTAM WAH IIS
HX MOADBEMEY,

B 3aruiouenue oTmeruM OfAHU Kypbe3, Ha ctp, 126 «Ouepros» roBoputcs, uro JHryaHenno
Typpuano ymep, a norom CAenaa 3ambiCI0BATIE yackl, Ha camom /iejie B rouIMHHIKE FOBOpUTCS,
uro Typpuano «iyTe ne ymep (Kam dem Tode pahe), no satem emy nonapodunoch He Gonee
TPex Jem, yrodbl COICTBEHHOPYUHO W3FOTOBUTEH YIOMSIHYTHIE YaCHI,

Mpl ONHOCTBIO MPOCMOTPEH JiBA ouepia: «IpaBiopbl Bpemen IyCHTCKUX BOHI n «Byona-
1070 JTopunwy, O0a OHU NMEPEBEIeHBl U3 PYK BOH IJIOX0, U UMH, 110 HAIIEMY MHEHHIO, MOJIb30BATHC S
HEJTb3s1, YacTHUHO MBI TPOCMOTPEJTH TAKIKE OYePKH 0 Typpuano u 00 ArpHKOJIE, NPUYEM | 3[ECH
0 HAPYUIU maccy omudPK. Mpl npodoBaiu 3aTem OpaTh u IPOCMATPUBATE OT/E/bHLIE HEOOb-
e OTPLIBKK U3 PA3HBIX MECT KHUIM — PE3YyNbTAThl MOJYUYHJIUCH T )K€, B obmem O nepeBoie
B [€JI0M HA/L0 CKA3aTh, YTO MOJL30BATLCS UM B JIYUIIEM CJOy4Yae PUCKOBAHHO, TAK KaK OH MOKET
MOJABECTH YWTATENsl HAa KAKAOM WIATy, NPemofHocs eMmy To, uTo umeeTca y Bewa, B Gonee win
mMeHee MCKMKEeHHOM Buae. M3 BerynurenbHON Cratbd pejaxTopa kKak Oyaro Gbl Cnefyer, 4To
FOTOBUTCSl K reuyard BTOpasi yacrb pyccKoro usfaaHusi paborol Bewa. Mpi npefocTeperaem
H3J1aTeNbCTBO OT NOBTOPEHHS OMKMOOK MepBOW YacTH M HaJleeMcsi, uTO MEpeBoj FTOpoi uacTh
Oyner caenad 60jiee KOMNETCHTHLIMU W FPAMOTHBIMH JII0/IbMH,

B IPALIMAHCKUIA
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AHTHYHBIA croco® NPOM3BOJCTBA B HUCTOUYHHMKAX '

J]HTepaTyprIe, onurpaduuecKue U nanuposorniecKne CBHAETENILCTBA O COUMUATBHO-IKOHO~
MHUeCKOU nctopuu apesneit I'pennn, snnnnucTuyeckoro Boeroka n Puma. Ilox pex. C. A. MeGe-
nesa u C. U, Kosanesa. C mnpegucnosuem A. I, Tlpurokuna. «Mssectusi I'ocygapcrsen-
HOW aKaJleMUH MCTOPHM MaTepuabHON KyJbTypb, Bbin. 78. HanarennctBo T'AMMK, Jle-
uunrpag, 1933 r., crp. 596. Liena 10 py6. Tupax 3 000.

COOpHUK COCTaBJIeH KOJIJIEKTHBOM aBTOPOB, COTPYAHMKOB CEKTOpa UCTOPUU MaTephaibHOH
KyJIbTYphl paboBnagensueckoii ¢popmauun FAVMIMK., Kak ykasesaior. B npeguciosuu  (ctp. 9)
cocTaBuTeNH, COOPHUK pacCYUTaH U HAa MCIOIL30BAHNE €ro B BbICIIEH IIKoJie. OH COCTOMT H3 Cle-
pyomux pasgenos: A. PaGckuit Tpyn (crp. 11—=70); B, CeoGonubiit Tpya (crp. 71—106); B. Kpe-
II0CTHON TPy (crg. 107—109); I'. Texnuka (ctp. 110—189); JI. 3emueBnajgenne u JOMOBIALE-
nue (cTp. 190-=222); E. Toprosus, TOProBLIA KannTad W TOPro.uii Tpancnopr (crp, 223—290);
YK, Henexkublit kanuran (crp. 291—343); 3. FocyaaperBenioe u ropoacKoe xossiteTso (crp. 344 ~—
381); W. Knaccopas Gopbba (ctp. 382—514); K. ColuaabHo-0KOHOMUYECKHE B3FJISIAbl AHTHYHBIX
nucareseit (crp. 515—578). Yiasarens umen u npeameros (crp, 579—593). {

Hax Buaum, cO0pHUK IIMPOKO U MHOFOCTOPOHHE OXBATBIBAET TEMY, YKA3aHHYI0O HA €ro 3a-
r1aBHOM Jscre. B KauecTBe MarTepualia IMMPOKO MCHONL30BAHL! OTPLIBKH M3 JIMTEPATYPHBIX, 9I1H-
rpaQuuecKuX u nanupoiorHdecKuX HUCTOUHUKOB (MHOTHE MaTepualnl, CHENUabHO MEPEBEIeHHbIE
AJs cOOpHUKA, BriepBbie NOSBIAIOTCS B PYCCKOM nepeBoje). Ilo cBoemy COepyKaHuio U mocTpoe-
HIIO COOPHUK PE3KO OTIIMYAETCsl 0T BCEeX paHee omyONWKOBAHHBIX XPECTOMATHI 1O MCTOPUM an-
THUHOrO Mupa. OH npeacTaBlIsieT, HECOMHEHHO, MEPBYI0 MOMBITKY CBOAKH NEPBOUCTOUHUKOB 00
AHTHYHOM CNIOCOOE NPOM3BOACTBA, COCTABJIEHHYIO HA OCHOBE MapPKCUCTCKO-TIEHH HCIOI METO/10/IOrHH ,

Kouttermuust - Mapkea-9uresnbca, pasodiauuBiias naeaqnsannio OYpyKyasHbIMH aBTOpamu
HCTOPHH AaHTHYHOTO MUPA U T0KA3aBIasg Ha Gorateitiiem mMarepuasie MOAJIMHHYIO KaPTHHY Kiac-
coBoi’ 6opb0Ll B aHTHYHBIX 00IIECTBAX, MOYKET OLITh MJITIOCTPUPOBAHA OOMIAPHBIM QAKTUUECKU M
MaTepuanom, cobpantbiM B cOopuuie. OCo0eHHYIO eHHOCTh MPEACTABASIET Npeanocaeanuil pas-
nen c60pHUKA, MOCBSILEHHbI BOIPOCY KIacCoBoi Gophibl B anTuunoM mupe. Boccrauus pabos,
peBoJIoUMOoHHbIe ABWKeHNs1 B I'petnu u Pume, crauku erumeTcKuX Kpecrbsin, 6opbla maTpuiues
W nuiedeeB B JpEBHEM MMpE, FPaKXaHCKoe JBIYKeHHe, 3aroBop HaTuamuel pacKpelThl B OTphIBKaX
9TOro pasgesa, OH jaeT OoraTelii KOHKpeTHbIf MaTepualt K cioBam 1. Cranuna: «PeBomouns pa-
00B nuMKBHAMpOBaia paloBlajeNbiieB W OTMeHHIa paloBiajgensbueckyio (Gpopmy OSKCmIoaTaluH
TPYAAIMXCs» (peus Ha 1-m Bcecoo3HoM Che3e KOJIX03HUKOB-Y1aPHUKOB).

Ho B To Bpems xax maTepuaibl, npuBeAeHHbIE B COOPHHKE, AAIOT WUPOKYIO U MHTEPECHYIO
KapTUHY aHTHYHOro €rocoba NpOMSBOACTBA B COMMAILHO-OKOHOMHYECKOM paspese; HMCTOpHS
AHTHYHON TEXHUKH, PAMKAMU PacCMOTPEHHsl KOTOPOH orpannvena STa peleHausi, mpeicTaBiena
HEy10BJIETBOPUTEIbHO. , :

Kpome criennaabHOro pasaesna «Texuukay, 3aHUMAIONIEro 0KoJI0 0fHOl cebMolt YacTi ¢6op-
HUKA, MaTepuasbl 110 MCTOPUK TEXHHKH aHTHYHOrO MMpA JAHBI Taioke B psje APYrHX pasiesion
(ocobenno B paggenax «3emieBnajenue u AoMoBaapenuen, «Toprosusi, TOProBelif KanuTax M
TpaHcnop™, «CocynapCTBEHHOE U [OPOACKOE X03AUCTBOY U néx).

OCHOBHOI paanest, TpaKTylON{uil BONIPOCE TEXHUKH, pagout na ns1h noapasgenos: I. Cenb-
cKoe xossifcToy 11 TpombinutenHocts; 1L CrpouTtenbHoe aes0, BooCHAOKEHNE, MeJiopaiust,
mexanuambly IV, Boennas rexnuxa; V. Paspenenue Tpyna. :

Io psay oTAENBHBLIX BoNpocOB PAasBUTHS TEXHHKM B cOOpHMKE JaHbl BeChbMa 1eHHbIE MaTe-
puansl. OCoOEHHOr0 BHUMAHMSI 3aC/y)KHBAET B 9TOM CMbiciie B paspene «Texuuiay IV noapasaen
«Boennasi TeXHHUKa», B KoTopoM nyGianKyloTcsi MatepHansl o GoeBomM BOOPYIKEHHH, O TEXHHKE
ocajtel 1 000pOHBI, 0 METATENLHLIX OPYAUsAX, O BOGHHO*MOPCKOM jigjie, 00 YCTpoiicTBE BOCHHBIX
MOCTOB, YKpensjeHuit 1 T, A, Psig yuuTepecHLIX MaTEePHAJIOB NpHUBeeH TaloKe B noapasaenax «Cenbs

1) Pepaxuus rpepocrapisier 7. JlaHu/JIEBCKOMY TIPaBO 0AHOBPEMEHHO onyﬁnukosa'x‘b’. ary
penensuio B usaanuax FocypaperBennoil akajieMui HCTOPUHM MaTepHaibHOM Ky abTyphl,
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Cicoe X03sicTBOY M «TTpoMbiunienHocTsy. Ho Tem He Menee HUKAK Heb3st PU3HAThL YAAUHBIM 0CBe-
HIEHHE HCTOPHM AHTHYHOI TEXHUKH, AanHoe B chopunke. Heygauma u cama cucrema u pacnpe-
Aestenne MarepuasioB. Tak, Hanpumep, UeNOMY Psily BTOPOCTENEHHBIX MATEPUANIOB Y/EJEHbI jle-
CATKH CTPAHHUIL, B TO BpeMsi KaK TaKoil Bayknelummii noxpasuen, xax «Pasgesienue Tpymay, CBejel
BCEr0 K M0JIyTOpa CTPAHMUKAM, HA KOTOPBIX [IPUBCAECHBI JIMIIL YeTBIPe OTPBIBKA, TPUUYEM, €C/u
Nepsblit M NOCAEAHNH OTKPBIBKM B 9TOM pagjie/ie NpeicTanssiioT UHTEepec, To BTopoil u TpeTuii
BbI3BIBAIOT HEAOYMEHHUE,

Yem 00BACHHTD, UTO HuTepecHelle MaTepuasbl M0 JaHHOMY BONPOCY, NpPeACTAB/IEHHbIE
B APYrux pasjaenax B WHOI CBSI3H, JlaJIeK0 He HMCMOJb30BAHBI HEMOCPEACTBEHH0 B MOApasHene
«Pasnenenne Tpynan? ;

Bropoit no nopsijicy B noapasaene «Pasaesenue Tpyia» 0TpeIBOK ropoput: «llonaraio, Tbl
criblimajt, 4to Onmupio BeITKaHa Tora nperexcra (¢ BoTKauunoil mypnypuoii nonocoiiy. Bens Kyp-
1T HALL [TOMBIIUISIET 0 ABKIBL OKPALIEHHOM IYpIype, HO €ro KPaCHJBIIUK 3ajiepyKuBaet
(ctp. 188). Iocuie Toro KaK 1o camomy cGopuuky pasdpocan Gosee sipkuil MaTepuas 1o aToMy e
BONPOCY W NPHUBEICHDBI ACCATKH NPO(eccuii, npuBoANTh ISl XapaKTePUCTHKH pasjesienust Tpyaa
B aHTUMHOM MHpe Coo0UienHe 0 TOM, YTo B ApeBHem Pume ObUIM KpacHJIbLIMKH, MOYKanyif, ne-
cionbro nauBio. Eme Gosee rnpoGiematnuna 1eseco00pasHocTs TPeTbero oTpblBKa M3 Homust
Mapuesuta, co00AIOMEro CAEAYIOUYI0 HCTUHY : «Bappon (B MenunmoBsoii caType): «My /bl B3aHMHO
CKpedyT IApyr APYray, ik «0 MOUYECHIBAHMKY F'OBOPHT... (UTOOLI &)KEAHEBHO H3rOTOBIIATL HA MPO-
ADKY TYHUKY, 4TOObl pacrjietath [pPsid, HAKOHEI, TaioKe COOCTBEHHBIMH DYKAMH uYecanyio
HepeTh A0CTABUEL KpacusbwuKyy (cTp. 188). Boobule B 5TOM HE3aKOHYEHHOM OTPBIBKE TPYAHO
UTO-1M00 MOHATH U Y)K HUKAK Hellb3si YCMOTPETh HUYEro; UTo MOrJo OBl XapaKTepu3oBaTh pasjie-
JleHHe TpyAa. YIIOMHHAHME 0 KPaCHJIbUIUKE, YUHTBIBASI MATepUasibl APYyrUX pasjesonB cOGopHUKa,
KaKk OyAaTO M 3ech TOKE Majio 4TO MOYKET CKas3aTh.,

ITogpasaesn 5TOT coBepiueHHo Heyjgaued. B TakoMm Bije ero mpocro He CiefoBasio nevdaTarh,
Bejtb B psijie Apyrux MeECT, MOCBSIIEHHBIX BONPOCAM TPYAA, CEILCKOIO X03ANWCTBA, TPOMbIIIJIEH-
HOCTH, B COOpHWKe Jan Gorarelii MaTepuas AJst AeliCTBUTEIbHO HAYIHOH XapaAKTepPUCTHKH BOTIPO-~
CoB pasfenienust Tpyaa. B kpaifuem ciayuae Mmoo Obiio Obl B moppaspese «Pasjenenne TRyaay.
COC/IATBCsA HA MaTepualipl, pasdpacaHHble [0 9TOMY BONPOCY B APYruxX paspenax c6opuuxals
Bo Besiom ciydae, ecau M roBOPUTH 0 XapaKTepUCTHKe pasfeseuust Tpyjaa B COOpHUKE, TAK
OHa-mpeacTaBjieHa B TAKUX moapasjienax, Kax «IIpoMbiiieHHOCTLY, B NOApa3ienax, oCBemaionmnx
BOMPOCHL TPyAd U T. . . ' o .

XapaKTepHo Juist COOPHUKA TAIOKE To, 4T0 B pasiesie «TeXHnKay HET HUKAKUX MaTepHallon,
XAPAKTEPUBYIOMUX KJIACCOBLIH XapakTep aHTHUHONW TeXHUKH. COBEPWIEHHO HE MOKAB3AHBI 0CO-
(eHHOCTH, KaKue HaJXoKuI1 paboBrafenbyecKuil CTpolf nHa XapakTep CO3AaHHON UM TEXHUKH.
HABWOKYyIHe CuJIbl PasBHTHA TEXHUKH 0Ka3aJuch B COOPHHUKE OTOPBAHHBIMU OT CAMOW TEXHHKH,
Bonpoc 3nech He B TOM, YTO B pacrnopsyKeHHH COCTaBUTeNeil He (bLIO HEOOXOMMMBIX MaTepHa-
JI0B,~=B APYTUX pasfiefiax camoro CO0pHUKa HMEETCs MHOYKECTBO MATepHaioB, KOTOPhIE MOYKHO ObLI10
OBl HCHOJIB30BATh ISl MOKA3a KJIACCOBOrQ XapaKTepa TEXHUKH, sl OCBEUICHUST JBIICYIIMX CHil
¢e passuTust B palosaajaenpueckux ovmecrTsax. Ecam 0p Te e nogpaspesst «CesbCKoe X03sii-

CTBOY UK ((npOMqul.ﬂel{uOCTb\) OBl cHAGMK e B! CCBIJIKAMM, CBSI3bIBAKOUIMMH ONMUCAHUA OTHAEIDb- -

HBIX TIPOH3BOACTE, TEXHOJIOIHUECKUX [IPOLECCOB, OPYAUIl TPYAA ¥ T, J. C CAMHM TPY/JOM U CO BCEMH
O0UIECTBEHHBIMU YCIIOBUSAMI NIPOM3BOACTBA, pasaes «TexHuKay He monyumics Obl TAKOW amomu-
THUHBIH, TAKOH Ype3mMepro a0CTPaKTHO-TEXHOMOTHUeCKHl, KaK 9T0, B COXaJIeHUIO, HMEET MECTa.

OtrcyTcTBHE HETKOI CHCTEMBbl B IMOCTPOCHUH pasjesia TEXHWKH, HEJ00LEHKA psia BajKHeii-
IIHX CTOPOH pas3BUTHA AHTHYHON TEXHUKN NPUBEIM K HArpOMOMKACHUIO B OHIL MOAPA3LE]T TAKUX
(OJIM3KUX) BOMIPOCOB, KAK CTPOUTEILHOE JIeJI0, MEJHOPALNsI, BOROCHAGYKEHHE H «TeaTp aBTOMATOB»
lepona Anexcanppuiickoro (moapasgen II. CrponTtensroe A0, BopocHAOMEHUE, METHOpaLis,
mexanuampl, ¢Tp. 140—164). Bonpoc o mexaHn3max B 3TOM [oJpasjesie NpouJIIOCTPUPOBAH  OT-
PLIBKAMK, B KOTOPHIX [AAHO OnpeaeieHune maiinHsl BuTpyBusi, CKagano o BOXONOABEMHLIX MeXa-
HHYECKHX KOHCTPYKIUAX (10 BMprBHlO H lluonopy, NpUBEAEHBbI CBEAEHUs U3 BMprBHﬂ 0 mMexa-
HU3IMax JUISL TIOA'BEMA TsKECTel U onmucanbl TakcomeTp Butpysusi u «reatp apromatos» Iepona
Anexcanapuiickoro B nepesoge Cugoposa. W aro scel

Oboiaens MonuaHieM 3amevartenbHble padoThl TAKHX BBILAIOLIMXCS aBTOpoB, KK Duion
Busanruiickuit (cm, Tpyawt Carra de Vaux, Rose, Kochly-Kustov) uiu, nanpumep, 3a0bit co-
BEPIIEHHO OANH U3 BOYKHEHIUUX 10 CBOEMY NPAKTHICCKOMY NPUMEHEHHIO MeXaHH3M aHTHYHOCTH —
UACKl, HCHJIOYNTEBHOE 3HaUeHne KOTOPLIX B o0LIeH HCTOPHH TeXHuKH packpbin Mapkc, ®Hacsl,—
nucas Mapke,—aBasiioTcs NepBbIM aBTOMATOM, COJAHHBIM [UIS (PAKTHYECKHX Leseii; Ha HuX
padBuach BCSI TEOpUsi O MPOUBBOACTBE pasHoMepHBIX ABmKennit (Cou. Mapica u  urensea,
T XX I crp, 131). Tnomoupl, KIGHNCHAPLL 1 Jpyrie yachl YIOMUHAIOTCS V psfia aHTHUYHBIX
astopoB (Butpysuit, Ceporor, [annuit, Apucrorens, IlnaTon ¥ AECATKH APyrux aBTopoB €000-
1atoT o uacax). BoraTele maTepuaybl 00 anTHUHBIX YacaX MOMYUEHB! pu packonkax. Ha ocuo-
BE OTHX MCTOYHHKOB Co3fana obmwMpHeiias creunasbHas Jurepartypa (cm, pabortel Rayet,
Bilfinger, Marquardt, Bassermann-Jordan, Diels u mu. np.). M 1em ue mexee BCE 9T0 0CTA-
JIOCh  BHE BHUMAHUA COCTaBUTesElt.

M3 Bcero mamu CKasamHoro He Cyiefyer JenaTh BBIBOJ, YTO MbI yNpeKaem coctaBuTeseit
B TOM, YTO COOPHHK HE OXBaTH/ BCEX ONUCAHMII MEXaHW3MOB, NMPUMEHSBIIHXCS B aUTHUHOCT .
Mol roBopuM JiIe 0 TOM, YTO Npu MoAGopé MaTepuasa y cocraBuredeill He OB N0 Ue T

1) Beab cienanbl yKe Takue CChUIKH B Jpyrux pagjienax cGopum(a:
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KO mpuununouaidsbnoil ¢xembl. Bor nouemy Gblii HFHOpHpOBAH (HEpPBLIA aBToMar,
COBAAHHBIT [UIst NPAKTAYECKNX LEJIel),—Yachl U MOJyYHJI MHOrO MECTa MaTepuas CpaBHUTEABbHO
BTOPOCTENEHHBIN. 3acay)KUBAET COKANEHHs1, UTO cOCTaBUTENM COOpHMKA, paspabaThiBasi oTaen
AHTHYHOW TEXHUKH, HIHOPMPOBAIM M3BECTHBIH mepedeHb Bajkuelmmx usobperennit, ony6anKo-
Bauuplil B «[uanextuie npupoash urenbca: «K nctopun usodperenuit no P. X. IMoykapuas
KiKa, Bopsnbe yacel orkoso 200 r. o P. X. Mscrosuie (Pum), nepramentr oxoso 160 r.» (Cou,
Mapkea n duremnca, 7. X1V, c1p. 441. Cm. taioke xpectomatio «K. Mapie u @, durensc 00
antwunocty o pex C. M. Kosanesa. TAMMK, 1932 r., ctp. 219, rae NpUBEIEH 9TOT ' HKE
OTPBIBOK MOJHOCTHIO).

Hewucrionb3oBanuoe, nanpumep, yxkasauue DHrenbca Ha BOAAHBIE UaChl, HMEBIIME B AHTHY-
HOM Mupe 60MbIoe MPAKTHYECKOE 3HAYEHUE, AAIEKO0 HE eAUHCTBEH BT aKT, CBUJIETENIBCTBYIOMINIT,
UTO COCTABUTE/IN HE Jajiu CTPOMHONW KapTHHBI TEXHUKH AHTHYHOTO MHpA.

B cGopuuke oGoiaensl Takne BOKHEHIIHE pa3aensl TEXHAKH, KaK CYXOOYTHBIN TpaHCopT
1 CBSI3b. A BEe/lb NpEKpaCHbIe Mocce auTHUHOro Puma, snamenmursiii «Cursus publicusy Gwuinm xa-
paKTepHeiimeii yepToi TEXHUUECKOro pasButus 9Tolf snoxu. ToUHO TAaK >Ke CJIeA0BaNo Obl AaTh
“HEKOTOpOE MPEeJCTaBIEHUE 0 TEXHMKE CBSI3H, XOTs Obl Aake 3a CueT psyla APYIHX MaTepuanos.
B unebonbmom oraenbHoM naparpade MoykHO GblI0 Obl NPHBECTH CAMble KPATKHE OTPHIBKU 00
oruennpx renerpagax w3 Fomepa (Mimana, 18, 211), Teponora (9,3), o Bomsinom Tenerpadge
Auest (Tonmonii, 10, 44), o darennrom Tenerpade Kieokcena w Hdemoxpura, VIAYUILEHHOM CaMUM
[Mormouem (IMonuOuit, 10, 45). .

Touno TaK HKe TaKol MexaHuaM, KaK MoyapHbii nacoc, o koropom nucasn Iepon (Schmidt,
Heronis Druckwerke, 1. I, ctp. 131) 1 0 KOTOPOM-TO/ILKO BCKOJBL3b YHOMuHaeTes B 598 orphiBKe
COOpPHHKA (BEpeH JM B/eCh TEPMUH (MOKAPHDBIE  PYKaB»), Kasanoch Obl, 3aCHY)KHBAET GONBLIC
BHUMAHUS, YeM HEKOTOpRIE AeTanu (reaTpa aBTOMATOBY.

Ha n camo ncrosnb3oBanue nepesofa CHA0OPOBA 0 «TeaTpe aBTOMATOB) BhI3bIBACT PAN HELO-
ymeinii. YKaspiBasi pemMTENbHO Be3je raBel, MOXPAIENHI, naparpadsl MCTOUHHKOB, COCTABM-
Teut, UMTHPYS OTPBIBOK 13 KHuru. CuaopoBa, YKasamum mOYeMy-To TOABKO GaMuinio mepenoi-
UHKa,” He COCJIAaBIIMCL Ha camylo ero padory (A. WM. Cugopos, «Ouepku na HUCTOPHH TEXHUKHY,
1925 r.). 3aHsiB 9TUM MEPEBOJOM MOYTH JBAJUATH CTPAHML, COCTABHTENH OTOPOCH TN TTOCTIEAHION0
CTPAHUUKY,  3aBEpIIAIOILYI0 BeCh ~ TEKCT  «TeaTpa aBTOMATOB) (MEXaHM3M s - yaapa
MONHMU U ucuesHoBenne Aswca, cM. Cujopom, crp. 45). Oun BuOPOCHIM W3 nepesofa
A. W. CuzopoBa Taiyke MHOT'0 IEHHOI0, UTO AaJl B CMBIC/IE TEXHOMOHUECKOrO aHa n3a nepesoji-
UMK, A €CIM U OCTaBJICHB! B psIe MECT TeKCTa KommenTapuu Cujaoposa, To 1o Goabuiell  yacTu
B TAKOM BH/E, YTO OHW TOMBKO MCKaskawT TexctT Fepona. M3 Beex mnogcrpounsix
KOMMEHTApHEB 0CTaJIOCh HETPOHYTBIM TOJbKO OAHO TpuMevuaHue, OO0JBIIUHCTBO K€ JTAHHBIX
CuiopoBLIM B TeKCTe NMpHMeuanuii ocTaBieno, Ho Kak CHIOpOB Beaie Gpaj CBoM npUMeuanns
B CKOOKH 1 BCEr/la CTaBHJI BO3Je HUX aBTOPCKue HHHUHAbL. CoOM0Nast OCHOBHOE VCIOBHE TAKOr0
TpyAa, oH obecnieuns cBoelt pabore A0/HKHOE HAYuYHOE KavecTBO, COCTABHTEJNH 0CTa-
BUY OTH mpumMeuaHus, pasdpocanuse Mo TEKCTY, HO BB 0 p o-
CHIIM H3 CKOOOK HHHLUHNAAL NepeBOoAYnKa (3a HCKTOYCHUEM HEPBBIX JIBYX
cTpanutl), a MHOTXa u cambe CKOOKu, CnoBoM, OHH npeBpaTHIN
cinoBa cosgemeu Horo musxenepa B rexcr I'epowna (cm., Hanpumep,
crp. 180, 151, 156, 158 u . 1. coopuuka u crp. 29, 31, 33, 35, 36 w 7. 0. B Kuure Cunoposa).
Hepea Kajible HECKOIbKO CTpoK I'epbH, 1mo-Bosie CocTaBuTesnel, roBopuT Hesble (Gpassl A3bIKOM
COBPEMEHHOr'0 MIDKEHepa, BHIIBATAS MOJOKEHUS, OCHOBAHHBIE HA COBPEMEHHOW KUHEMATHIE
M HHAMUKE MEXaHW3MOB. :

Bce 910 B 3naunTeNbHON Mepe 00eCHeHII0 UeTBePTYI0 uacTh pasiena «Texmura» («reatpy
asromatosy yaeseino 20 ¢tp. ug 80 crp. pasnena «Texuukan). W ato B nomosmenne K Tomy, uto,
KaK yKasauo, u BECh MATHIT MOApasae’pasaena « TeXHIKA) HMEET TAKyKe COMHUTENbHYIO LHEHHOCTD,

He nosesno «reatpy asrtomaToB» Tepona AJeKCampuiiCKOra TAIOKE M B NpPEAHCIOBUU,
Aaunom K coopunky A. T. TIpuroykunbiM. ABTOp 8TOr0 NPeaUCI0BUST COOGIIAET CIIEAYIONICE:

«BO3bMeM K [pUMEpy METAaTHIeCKoe MPOu3BOACTRO. JIOKYMEHTOM, CBHETEILCTBYIONEM 0
CTEMEHH DAIBUTHS STON OTPACTH NPOMIBOACTRA, MONKET CIAYIKHTH «TeaTp ABTOMATOR) Cepona
ANleKCAHAPHIICKOro... CTenenb «MEXaHHUeCKOro HCKYCCTBAY, KOTOPBLIM pacnonaraj «reatp aBros
MaTOBY, HEJBY CMBICIIEHHO CBH/ACTEILCTBOBA O PASBHTHH [POMBILLIEHHOCTH, B YACTHOCTH MeTaf-
aypruueckoit (crp. 6).

: Wrax, no A. I'. Tlpurokuny «reatp antomaross [epona sisnsiercs (TOKYMEHTOM, CBUAETC/b~
CTRYIOIHM 0 CTereHu pPa3BUTHA... METaJLIMUECKOr0 MpousBoacTBa». Yepe? HECKONLKO CTPOK
OTOT HKE (Teatp aBTOMATOB) 110 aBTOPY NPENHCIIOBHS CBHIETEILCTBYET (O PASBHTHH TPOMBILLTEH-
HOCTH, =B MaCTHOCTH, MeTa ULy pPruvecKoy.

[MoBuaumomy, asropy MPeANCIOBUST HEM3BECTHO, YTO ABTOMATLL Iepona Obimi... Kepessiunbie.

M@Ky Tem B Tom camoM COOPHUKE, K KOTOPOMY nan npemuciiosue A, T, IMpuroxuu, Fepon
coobmaer: «TloaBmKHble aBTOMATE A@NIAI0TCS U3 JIEFKOT0 CYXOro aepesay (crp. 146). Touno TaK
e W UL HENOTBIDKHBIX HITH CTOAYMX aBTOMATCB OCHOBHON MaTepuai—muepeso.

M TOJIBIKO HECKOJIBKO KYCOYKOB METAalLla HYKHO IS TOP0, 4ToGbl M3rOTOBHTH BOE ARTO-
Marbl [epona: Kycouxn rkeneaa 051 HEKOTOPHIX BTYJIOK M METAMIHUCCKNX nang oced, HeCKOALKO
CBUHLOBBIX TPY30B, CBHHUOBBIE WAPHKHE JUISI CPOMA Ja elle HEeMHOMKO GPOHAbl HIIA JKesesa st
anTaps, Ha KOTOPOM CHKUIAIOT AepeBsHHbIC CTPYKKK, Bee 23 pucynka B peLeH3npyemom coop-
HUKE, TIPUIIOKEHHbBIE 1 «TeaTpy aBTOMATOBY, HOCTATOUHO SICHO MOKA3LIBAIOT, YTO OCHOBHLIM MaTe-
pruajgoM st ormcannbix FepoHom aproMatoB Oelt1o neneno.
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CoBepuieHHO HEOTParXK e HHBIM 0CTaNO0ChBCOOPHUKE PA3BHUTHE HAY K H,
pPAsBUTHE TEOPETHUECKNX 3HAHMI, BRI3BAHHLIX K YXM3HH Pa3BUTHEM HMEHHO AHTHYHOLO Crocoba
NPOM3BOACTBA. 3albITol oKadanach HeATeLHOCTh HE TOJLKO TAaKMX MPEACTABHTENEH npuiias-
HOI Mexanuku, Kak KresuOuii, HO M JesATENbHOCTb BEJIHKHX MATEMATHKOB, T€OMETPOB, (PU3HKOB,
AHTHYHOCTH W T. JL.

CooTBETCTBYIOIIMM [10A00POM OTPBIBKOB M3 PALA aHTHYHBIX ABTOPOB Han0 ObUIO MOKAa3aTh,
Kak Ha 0Oase pas3BuTHSI NPOU3BOACTBA CO3AABAJIKCh COOTBETCTBYIOUHE TeopeTuueckue o0600me.
HUsl, KaK HAa 0ase pasBUTHSI [TPOU3BOACTBEHHOrO OMNBITA CO3MABAJMCH INMPEANOCHIIKN NS paspe-
WEHUST OCHOBHBIX (usiocodckux npobiiem.

B pesuensupyemom ke coopuiie BONPOCH B3aMMOCBSI3N B PA3BUTHHI Y€JI0OBEUECKON MPAKTHIH,
TeXHUKH W ECTECTBEHHLIX HAaYK HE IOJYYHIM HUKAKOr0 OCBEHIEHHS.

Kpaiine xapakrepno, uro, npusejsi nepeBoj M3BECTHOr0 ONPeAeseHnsl MalluHb U3 nepBoii,
rjassl aecsaTod Kuuru BupyBusi, cocTaBuTen He apryMeHTHPOBAJIM ero Xorsi Obl CaMbIM MaJieHb-
Kum npumedanuem. [lepeBon or1oT AaH B cieaylomed perakuun: «Mamuna ects aepeBsinHOe, BO
BCEX CBOMX UacCTSIX CBSI3AHHOE MPUCHOCODJIeHNe, MMelouiee OrpoMHbIE MPEUMMYIIEeCTBa JUISl mepe-
apwKenns» (ctp. 142). YV BuTpyBusi )Ke 9TOT TeKCT 3ByunT Tak: «Machina est continens ex ma-
teria conjunctio maximas ad onerum motus habens virtutsy (ku. X, ru. 1),

B 1excre BuTpyBusi siCHO CKa3aHO 4YTO MaiipHa npefxasnavena «ad onerum motusy, T. e.
JUIAL  TIepeiBKeHnst TshrecTeit. g cocraBuTesieil cO0OpHUKA CJIOBO «ONEruimn ucyuesso,

Boipaykenne «continens ex materia conjunctio» nepeseneno, Kak «iepeBsiHHOE, BO BCEX
CBOMX 4YaCTaX CBaA3aHHoe mpucnocodsenne. IlepeBox B TaKoil pepaxiu Hajpo ObIN0 060CHOBATH
HOCTATOMHOW aprymeHTauue TOro, YTO MOYKHO TEpeBOANTH «ex maferian MCKIIOUMTENbHO Ki K
TOJIBKO «epeBsinnoey. Hanmomuum 31ech BBICTYIUIEHUE 110 9TOMY MOBOAY OCHOBOTIOJOMHUKA KHHC-
MaTUKK mexanusmos ®panna Pesio, xoropsiit rosopur: «Diese «continens conjunctio ex materia»
sieh so aus, wie eine «Zusammenhdngende Verbidung von Stofflichemy, also «vont Korperm»
Allein hier ist offenbar ma te ria - Nutholz, Bauholz und so meint denn der alte Meister:
«Ein Zusammenhingendes Holzgeriist, welches vorziigliche Eigenschaften zur Bewegung von
Lastern», «KaswzeuJ» war also bie Vitruv definatorisch gemeint, nicht denominatorisch, wi
Zeising und viele Nachfolger es zu gerbauchen versuchten (F. Reuleaux, «Theoreoische Kine-
matiky, Braunschweig 1875, ctp. 594). :

Benb npaBnibHO€ MCHOJB30BaHME JAHHOTO BuTpyBuem ornpeiesieHHsi MalluHbl HCKIIOYI-
TeJbHO aKTyaJbHO U YCTAHOBJICHWH “YPOBHSI TEOPETHUECKUX 3HAHMM, JOCTHIHYTHIX AHTHYHBIMHU

~ TexuuKamu. [lpaBuibHoe HCTOIKOBAHKE TOTO YKe TepMuHA «ex materian pMeeT He TOJNBKO TEXHi-

yecKoe, HO U rayOoKo (usiocoderoe 3navenne. B CBoem crnenuanbHOM MCCIEA0BAHUN 110 HCTOPUU
pasBUTUS  MOHATHI 0 Mamnue u Mexanusme. $1. B. CTONAPOB CTOUT HA NPUBEACHHON TOUKE 3peHus!
Pesio i cuprtaer, o 9To «ex materiay o3mavaeT —13 BellecTBay, 0€3 yKasaHus Ha CaMblil MaTepuad.
TeM camMbIM, €CJIi IPUHSITE ATY TOUKY 3penusi, onpenenexne BuTpyBusi 00Hapy)KnBaeT 3HAUMTEIb-
HYIO TYOMHY MBICJIH aHTHYHBIX TEXHUKOB B BONMPOCAX Pa3BUTHS TEOPETUUYECKOro aHA/M3a Mexa-
1m3moB (51, CrosisipoB, «OnbiT pauuoHaibHOM K1accuurauun Mexaunamony, 1917 r., crp. E—6).

Ecan crate ua Touxy 3penusi Peno v CronsipoBa, TO NPWXOAWTCS NPH3HATH, YTO YpPOBEHb
(utocoderco-TexHMYeCKUX B3CAANLOB BuTpyBua 3Ha4uTeNbHO Bbliue Toro e Lleianura, Tpakrar
KoTopord onybankosan B navane XVII B, (Zeising, «Theatrum machinarumy, 1607). Croasipos
yiaspiBaer, uro y [leifaunra «ace crapoe ompenesnenne BuTpyBusi 3naunTesbno cy)eHo, 160 co-
CTaB MallHHbL MOYEMY-TO OTPAaHUYHBACTCA TOABKO KoMOuHaLMell epeBAHHbIX yacTeily (Croisipos,6).
C1aBIuy HA NPOTHBOTIOJI0KHYIO TOUKY 3pEHHsl, COCTABUTEIsIM Hajio OblIO0 ee aprymMeHTHpOBaTh Ca-
MBIM KPATKUM ITOACTPOUHLIM npumevannem, Heratu nenb3si 3a0pBaTh ¥ TOro, YTO B ONMHMCAHMAX
MEXaHH3MOB Y caMmoro BuTpyBusi €CTh U META/UTHUECKHE YacTi, KaK 00 9TOM TOBOPUT Cam

COOPHUK, \
Henocratku cOopHuKa AajieKo HE OrpaHMYMBAIOTCS M3soyKeHHpiM. Hepeaxo moykno obHa-

i g‘yx(wrb COBEPIUEHHYIO TEXHUYECKYIO (e3rpaMoTHOCTL. SIPKUM NPUMEPOM MOXKEeT ObiTh OTPLIBOK
0

248 (cTp. 137) o BopstHOM Menbuuie. CocTaBuTe/IM TIOAAJH €ro TaK, YTO Aa)KE HET HEOOXOoauMO-
CTH AUCKYCCHpOBaTh 0 AEHCTBUTENBHOM COAepYKAHHM DTOr0 MecTa y BUTPYBHA M ClMYaTh TEKCT
B MHTEPNPETALMH PA3IHIHBIX HEPEBOAUNKOB, JI0OCTATOUHO MOCMOTPET HA TO, UTO NPeJCTaBISIET 3TOT
OTPBLIBOK, TAK KaK, OH [aH B cOOpHUKE,

«B pexax ycrpauBaioTcs BOjOnoabemuble Koseca. Ha Bremmel cropone ux yKpenyisiorcs
JIONATKH, KOTOpBIE NMPH HX ABWIKEHHW Brepes 3acTaBISIOT Kojeca BPAIIATBCS HANIOPOM BOJbI.
Tax e ToYHO NPUBOAITCA BO BpamiaTesbHOE JBIKEHHE M BOAsIHBIE MelbHUIBL. Y HUX YCTPOif-
CTBO TAKOE YKe, 3a MCKJIOYeHWeM JMIibL TOTo, UTO Ha OJHOM KOHIE Baja MMEETCs 3yduaToe Ko- -
JIECO, , MOCTABIIEHHOE MEPIEHANKYISIPHO M Bpamaiomeecst paBHOMEPHO € JIOMATOUHLIM KOJIECOM
B OQHOM M TOM )Ke HanpaBienuu. B aro (?l— B. J].) 3y6uaroe Kojieco MOMEIIAercst B FopH3on-
TAJLHOM TOJIOKEHUH JIPYroe 3yDuaToe KOIeCO MeHhIIEro pasmepa (MpuMedaHue cocTaBUTeNel);

. uMeronmiicss B PYKOMACAX BHTDyBHSI NponycK mnpeajiaraiorT 3amnojHATb TakK: OHO  HaXOAUTCs

B Bane (eme ayumel— B. J[,), uMeiouleM Ha Bepxueil OKOHEYHOCTH (HY M TepMUHbI|—
B, [.) >xeneaubiit ABOIHOI NacToOMKMH XBOCT, BAeIanublil B xepHos). 3youn Koseca (Kakoro?l—
B, [O.), npnjaKeHHble K KoJiecy ¢ JIONaTKaMu, JABHTAIOTCS Brepejg BC A EACTBU E TOT O,
YTO OHM, 3aLerUIIsICh 3a 3YOIBl FOPUB0HTAJILHONO Kojeca, TOJAKAaloT er 0 W 3acTaBislor
K € pHOBaAa Bpamarbesi. Bucstiiuilt gaj 9TUM MEXaHH3MOM JKepHOBA BOPOHKO0OPA3HBIN A
BCE BpPEMs MMOJIAeT JKEPHOBAM 3€pHO, KOTOPOE W MeNeTcsl Tpd BpauleHun mexannamay (Burpy-
By, «O6 apxutexrypen, X, 5) (c6opunk, crp. 137. Paspsaxa mosi B. J.).
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[MocraBum ce0si B [MOJIOYKEHHE UWTATENIS, KOTOPBIH 3axoren Obl MPOM3BECTH PEKOHCTPYKLUIO
MeJIbHMIBI HA OCHOBAHUM onucanusi Butpysusi B orom nepesope. M3 npusepenioro Texcra cie-
AYeT, UTo JJIsl penlenusi 9Tol 3ajauu NpUILIoCh Obl npeyie Bcero i 0 a0 W T b MeJbHUYHBIA Ba
M HEM3BECTHO 3a4eM IoMelaTh B HEro MejbHUYHOE Kojeco. Bemb Tak W CcKazano .0 3y0uaToM Ko-
jlece: «0Ho HAXOAMTCA B B a ey (cTp. 137), a B melcTBATENLHOCTH, KOHEUHO, 3y6UaToe KONeco
MOMKHO ObITH TOJMBKO HA Ba Y.

CoBepuieHHO HENPABUJICH TIEPeBOJ, caesannblii B cneayioumeil peraxuuu (crp. 137): «3y0unt
KoJiecd, NpUIaYKEeHHble K KOJIeCy C JionaTKaMu, ABHTAIOTCSI BIEpeL BCJIEACTBHE TOT'0, UTO OHM,
3aUernUIsisich 3a 3yOUbl FOPUBOHTANILHOIO KOJIeCa, TOAKAIOT U 3aCTABISIOT YKEPHOBA BPalaThCs),

3pech HaIMLO N0 KpaiiHeil mepe Tpu rpy0ObIxX ommoKH,

Bo-nepBbix, 4T0 9T0 3a «3yOupl KoJieca, NpUJIayKeHHble K Kosecy ¢ Jonarkamumy. Kak cka-
-3aH0 B Hauaje OTPBLIBKA, (KOJIECO C JIONaTKaMi»y — 3T0 KO0JIeCO, NPUBOAUMOE B JIBHYKEHHE BOJO0.
Kak ke «Ipuia)KeHsh K HemMy B JAHHOM cjy4ae 3y6ubl KaKoro-to Kosjeca, [Ilepesopunic,
He TOHSJI, UTO 3[eCh MOYKET UTTH pevb eJWHCTBEHHO O TOM, 4YTo 3yOuBl 3yfuaToro KoJjeca,
CUASAIIEro Ha o0uEeM Bajy € FUAPABINYECKUM KOJIECOM, CLEMJISIIOTCS ¢ 3yOLaMd FOPU30HTAJIbHOTO
KoJeca, cusiero na obuiem Bajy ¢ KepHoBoM. InipaBiueckoe e KOJIECo — KoJeco ¢ jaonar-
KAMKU — HU'C KaKUMH 3y0LaMH HE BXOMUT B CUEILJICHHUE,

Bo-BTOpbIX, MEPEBOM JaH TaK, UTO, C OJHON CTOPOHBI, MBIAYUYAETCSI, YT0 KAKOE-TO T'POH30H-
TaJlbHOE KOJIECO Bpaluaer «3yOubl Kojeca, MpH/ayKeHHble K KoJecy ¢ JonaTKkamiy, T. €. Bpalaer
W Camo THApaBIHYECKOE KOJIECOo, ¢ APYroil CTOpoHBI, BTopas YacTh (Ppasdul roBOPHT O MPOTUBO-
TOJIOKHOM.

B-Tpertbux, B mepeBoje CKasdaHO, YTO KOJIECO 3acTaBJISIET wKepHOBa Bpawarhesy. B neii-
CTBUTEJBHOCTH YKE He YKEepHOBAa BpallalOTCsl, a BPALIAETCSl TONLKO BEPXHUM YKEPHOB, KOTOPbIif
Mbl TIPUBBIKJIM HA3bIBaTh OeryHOM (HWKHUH YKEPHOB B 9TO BPEMST HENOJABHIKEH).

Pa3bop aroro nebonbioro orpeieka No 248 (B aTom orpeiBKe cOopHuKa poBHO 15 cTpouex
OTHSLJI Y HAC MHOTO 0oJibllie MECTa, YeM OH CaM 3aHHHHUMAET B KHHTE.

Texuuueckasi 6e3rpaMoTHOCTb B PEHEH3HPYEMOM COOPHUKE, K COMAJIEHUIO, He SIBJISETCs
anu3zopom. Bor, nanpumep, oTpuiBok Ne 262 110 3arojioBKoM:«MeXaHuambl 115 nopbema TsiiecTel »
J10 OTP_lmBoK 13 BuTpyBusi, onuchBaomuid TaK naseisaembiit «trispastosy (Burpysuit, xkn. X, 2,
1-—3). HeBepen 3aeck u camblii 3aroJioBoK, TaK KaK B [PUBEIEHHOM OTPLIBKE ONUCAH BCEro NMULIL
O/lMH MEXaHW3M, A He MeXauusmel (y BuTpyBusi ecth JeHCTBUTENBHO EIIe Psii MEXaHU3MOB, Kai
uarnipumep, pentaspastos u apyrue, He 3aTpoHyThe cocTaBuTe/siMu), TaK W HAafo OBUIO, KOHEUHO
OrpaHuMHTb OTPBLIBOK, 03arjaBuB ero: «Mexaunam ans noxsema rspiecreiy, Ilocne yrnomuHanus
0 TOM, UTO CTAHWHY B 9TOWH KOHCTPYyUMM COCTABASIOT jBa Gpyca (ayumie Obuio Obl CKasaTh; ABC
CTOMKA WM YKOCUHBL), COEMHEHHbIE BBEPXY W PACXOASIIMECS BHU3Y, AaH CJAEAVIOWIWHA mepeBo:
«K Bepxy OpychbeB, KOTOPBI NMpUKpEnJieH u ynegmusaemﬂ C JBYX CTOPOH KaHATAMH, IIPUBS3L
Bal0T COCTABHON OMIOK... 0 ABYX MOABEMHUKAX (P), BEPTAMMUXCS HA cBouX ocsix. Kamar, 3a Ko-
TOPBIH HAUIKUT TSHYTH, NPOAEBAETCs Yepe3 (?) BepXHHil NOABEMHHK BepXHero Gj0Ka B ApYroi,
pCcTABIEHHBI B HIHKHEM COCTABHOM GJI0KEe, OTKYJAA €ro CJeAYeT NPOBECTH B HWKHUIL NOABEMHIIK
gepxHero 0/0Ka, a OTTYAd, ONYCTHB BHU3 KOHEIl €ro, MPUBA3aTh K YUIKY WK KOJBLY, CAeMaH-
HoMy Ha HwKiem @uoxe, IpyToil KoHell KaHaTa ONYCKaeTcsi BHU3 K TOMY MECTY, T/l BKONAHbI
HAUCKOCH, TOOAANL! OIUH OT APYIOro, YeThHIpEXYrobHble ToJCThie Koabs, K Hum NPUKPENsIOTCs
rHesaa 8 TOM MecTe,Ky/ia BXOJAT 00a KOHUA BOPOTA Tal,YTO OHU CBOGOIHO MOLYT B HUX AePIKATHCS.
V BOpOTa J1€J1al0TCs C 00enX CTOPOH IO ABE ABIPHI, KyJa BCTABISIOTCS phluard. K HuykHelk uyact
Gi10Ka TIPUBS3BIBAIOT HIETIE3HbIe KIIeIH, KOHIBI KOTOPLIX BXOMAST NJOTHO B 5TH ABIPH! CHEUHAILHO
1151 TOro BuiaoaGnenHele B kamue. M Torga wowel Kamata npuBsisad K BOPOTY W BOPOT ~ NPHBO-
AUTCSL B ABUYKEHHE pbluaramMi, KaHaT HaTATHBAETCsl B CHJTY BPamiaTelbHOI'0 JABHUYKEHUS, HABHBAsSICh

. Ha BOpOT, M NOAHUMAET BBEpX TsHKecTHy (CTp. 144).

10T OTPHIBOK U3 BUTPYBUA KOHKEH [aTh ONUCAHNE MOABEMHOTO MEXAHU3MA WITH NOIbEM-
nuka («[MoxseMHUKAMUY HA3BIBAKOTCA TAKHUE [MOIBEMHBIE MPUCIOCO0IEeHNsT, KOTOPHIE MOTHUMAIOT
rpy3 HAKJIOHHO WJIM BEPTUKAJbLHO B OAHOM onpemenenHom nanpasiaesnwy. H, Aumund T, 3.
1. XVII, erp. 10S). TlogsemnnKk COCTOMT M3 ABYX YKOCHH, YKPENUIEHHLIX KaHATaMH, ToJMCnacTa
i BopoTa. B cGopuuice mommenact nan,‘Kak «CocTaBHOi (0K 0 ABYX NMOABEMHUKAX (?), Beprsi-
Hxcs Ha cBOMX ocaxy. To, 4TO [0 TEPMUHOJIOLWH COCTABUTENEH HA3BaHO (TTOJ'BEMHUKAMUY, B
[eliCTBUTeILHOCTI BCEro JWIIL OCHOBHBIC JIeTasi MONCHACTA, NPEACTABISIONINE KPYIH C HKesNo-
oM HA HAPY)KHOM 000/1¢, IO KOTOPOMY MOTYTABHTATECS BEPEBKA, 1eNb, PpeMenb i T. 1. HoucTpyx-
ruBHOE O(opMIIEHHE OTUX [eTaseH, TOJNYUHBIINX HENpPaBUIbHOE HA3BAHWE (MOABEMHUKHY, OCTA-
J10Ch HEMOHSTHBIM JUISL COCTaBUTENeH. IT0 BUAHO U3 TOr0, YTO OHM, HE 3a/y MBIBASICh, MPONEBAIOT
KAHAT (Uepe3 BepxXHuil MOIBEMHHK BEepXHEro G6j0Kay. Heyskem no MHEHHIO COCTABUTENEHEB aToM
«TI0/'EMHIKEY eCTh KaKoe-To OTBEPCTHE, Yepes KOTOPOe MoyKHo mpojeBaTh Kana1? Beas B jefi-
CTBATEIBHOCTH KaHAT BCero JWib orubaer Kosieco Gioka. Bropolt Komeln wkamaTa cocTaBhTeNu
yBOAAT KYAA-TO K YETHIPEXYT0/IbHbIM KOJIbSIM. K OTHM KOJIbSIM (MPUKPENISTIOTCS THE3/Ia B TOM MecTe,

Kyaa BXOAAT oba KoHua BOopoTan. Mpl 10 CUX MOP AYMau, 4T0 CaMU I'HE3/a W eCThb MeCTOo, Kyna.

BXOAAT Harnda BOPOTa, a 37ech 0KA3LIBAETCS NX 3aUEM-TO MPUKPEIUISIOT K MeCTAM, KYIA YHKe (BX0-
AT 00 KOHLA BOPOTa». ECiu yyic ecTh«dTH MecTay, TOTAA 3aueM ke emie ruesaa? KOHIb yienes-
x Koremeti (Hgyna‘!l-lb"’l TEPMUH) BXOIAT, OKA3bIBACTCSH, B KAKNE-TO «9TU Ablpbh). Tlouemy « iy,
a 116 «Tey; U BOOOIIE I/Ie (OTHY 1 TJE (Te) Abipbl — He noiiMelub. Kanat, yBenenHblii cnepsa K ueThl-
PEXyroJibHHIMHU TOJICTEIM KOJILSIM), 0KA3bIBAETCS TONBKO B KOHLE (TaK, KaK u A0/HKHO GBIIO GbiTh
npuBsisaHubIX K BOpoTy. [lpumepom GecriomomuocTi CoCTaBuTelNeli B BONPOCAX TEXHHKH MOMeT
CHTYIRUTE TAKOKE MEPEBO OTPLIBKA W3 ecrecTBennol wetopun Tlmmusa Ne 246 na crp. 136: «Boab-
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1ast yacth Mrannu noib3yercst npocToi0 MosioTh0010, HO TAKOKE W KOJecamu, BpailaeMbiMK TpH
TIOMOILN BOJIbI, @ MHOFJAA ¥ >KepHOBOM». Hauanm rosoputh 0 MosoThOE, a KOHYMIIM O TOMOJE,
Hpome Toro passe «KoJeca, Bpallaemble P MOMOIIH BOAbY, 0GXOAATCST Ge3 YKePHOBOB U TOMBIO
nHOrAa rnipuMmensiercst skepHoB? [lyrammua nonmeiimasi, oT KoTopoil mocTpajan B MepBYIO
ovepenb Tlinnuii, npeppamennbii noHeBone B aBTOpa 9TAKOIl HECYpPA3HOCTH. ;

Ha crp. 132 orpbiBok Ne 241 o goObiue 30J10Ta MepeBefeH TAK, UTO TPYAHO MOHATH, WIET Ji
B HEM peyb 0 j100blue PacCHITAHHOr0 30J10Ta WM HKUIbHOrO, 'oBOpHTCS 0 HKuJjie, a 3aTeM 0Ka3bl-
BAETCSI, 4T0, HAWAS ee, HAYMHAIOT TIPOMBIBATEL TECOK, T. €., OYEBMHO, BHAYaJe A0/HKHA Oblia HTTH
peub HE 0 HKHJIE, @ O POCCHIMM.

OTCyTCTBHE CaMBIX KpaTKUX [0JCTPOUHBIX MPUMEUAHWI 3HAUMTENBbHO 00eCieHnBaeT psijl
orTpbeiBKOB. Hanpumep, Ha crp, 287 nan oTpbiBok 13 ®yKuania 1o sariasuem «CKOpocTh CyROB),
I'le CpaBHHBAETCs CKOPOCTh MAPYCHOr0 CyAHAa M reuiexona mMexxay Aoxepom u Herpoit u He aamo
PACCTOSTHUE MEMCIY ITHMH MYyHKTAMU 10 BOAHOMY u cyxomy myTi. CpaBhenue, naunuoe 6e3 sTux
paccTosiHKil, HUYEro HE TOBOPHT, TAK KaK Memexoay, ObITh MOYKeT, HAJ0 NPOHTH MO Cyue BJeCs-
Tepo 0oNble, YEM HAPYCHOMY CY/AHY.

B HeKOTOpPBIX pasfesiax OTPHIBKM HE COOTBETCTBYIOT 3aroJioBKam; Tak, Ha crp. 139 mon
MapKoif KOyKeBeHHOrO MPOM3BOACTBA HJeT u3roToBienne syKa [Nanpapa u3 pora. Heocnosatesn-
1o oTopBanbl B noxapaspene «Censcroe X03aiCTBOY Opy/Aus MPOM3BOACTBA 0T CAMHX TeXHOJOTH-
qeckux mporeccoB. Ha crp. 120 man orpeiBok moj 3arosioBkom «Hatsay, a ma ctp. 126, mocie
MATEPUANIOB 10 BUHOAEINIO, OBLEBOACTBY, PbIOOBOACTBY jan maparpad «Pumckas naieiikay
(mouemy «pumcKas», a He raanbeKas’? Beab umenno 0 Fanaun roBOpUICS B OTPLIBKAX, MpuBefel-
ouix w3 [mpna u TMannaaus). 1

Llenntit pss npoMaxoB AOMYHIEH ABTOPAMA IOTOMY, YTO OHU He KPHUTHYECKH, 6e3d BCSIKHX
KOPPEKTHBOB HCI01b30BaJ NEPEBO/L TAKKX 103108, KaK YKyKoBekuit, ['Heauy u Jp., HECOMHEHHO,
WHTEPECOBABIINXCA B MPOHECCe CBOErO MOITHYECKOr0 TBOpYECTBA 0OOJbINE NPaBUJIbHOCTHIO reiK-
3aMmeTpa, Mem MpaBUJIBHOCTLIO CAMOr0 CYINeCTBa TeXHUYeCKHX onucanuit. Ho ecnn 970 Obli0 1o~
HATHO B yCTaX MOJTOB, N03BOsHIONMX ceOe muorue licentia poetica, To passe 5T0 10MyCTAMO, KOT
HAET PeYb 0 CaMOM CYUIECTBE TEXHHYECKUX OMUCAHUN?

B nepesoge BCTpeyaercst oYeHb MHOTO HEYAAYHBIX TEPMUHOB, UYACTO UCKAKAIOWIMX CMbBICI,
Y pabouero Baja oxasblBaercsi «okoHeuHocTby (¢tp. 137). Ha crp. 173 mau oTpuiBOK MOJ 3arjia-
puem «Tloasefene MUHBL MO GalIHIO», XOTS 37eCh TOBOPUTCST COBEPLIEHHO $ICHO 00 ycTpolcTBe
1A [MOBEPXHOCTH 3EMIIH KPBITOH rajjiepen 10 HenpusaTeIbCKol Ganiny u 0 TOM, YTO (BOWHBL JIOMAJIK
1 paspywau 0OCHOBaHWE HenpusaTeabckol Gammmy. Ha ctp. 379 Berpevaem HEMOHATHBIH TEPMUH
WLYyroo0pasHoe CoopydKeauey u T, 1. .

CocraBuTend COOPHHUKA HE TOHAAM ,UTO0 UCTOPUS TEXHUKU=—O0AHA U3
manboJjiee CHNOMHBX HCTOPHYECKHUX AucHuIMH He oBnaies ewo, onu
NYCTHJINCL B HeyJauyHOe njiaBaHue cpefn OOMIMPHOro MaTepuana, JKeCTKO pacrniaTUBUIMCh 34
CBOE UTHOPUPOBAHWE HCTOPUM TEXHHKHU KaK HAYKH.

CucrTeMa pasBuTisl AHTHYHON TeXHMKM OKa3ajlach HenoHsiTHoil cocrasuressimu. . Koura c-
COBBH XapaKTep TEXHUKHU,Bopocmeih wna 6asuce pasBunTUjl
paboBragenbyecKoro cnocof6a npouwadBoOgCTBAa, HEe HAMEJT HU-
KaKoro orfpaj)enus B pasaene «Texnuurka, Texuuka npepcraina
COBEpPHMEHHO OTOpPBAHHOW OT camoro cnoco®a NpoOu3BOACTBA.
CocTaByTenHu HEe CMOLCITH NOAHATHCHA B 9TOM - pasgjene Boue
YPOBHA TeXHUUMU3Ma,la eme BAODOAaBOK HEAOCTATOYHO I'pPaMOT-
H-OT0

Teopernueckuit 6asuc,padBurTue HayKu o0ofLeHb MOTHBM
MOJUauuem,. Par BokueliinX cTopoH aHTHYHOW TEXHHKH 0KA3aJCH COBEPIIEHHO HE3aTPO-
HYTBIM, 3a0bITHIM, IIPH HAJHYUH OUYCHL MHOTHX BTOPOCTENEHHLIX MaTtepuasioB. Tipumep nepeBosia
(reaTrpa ABTOMATOBY TMOKA3LIBACT, UTO COCTABATENN He CyMesiu ofecreunTs J@Ke dleMeHTapHbie
VCIOBHS HAYYHOTO [epeBoaa. 1
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KOMMCCHSI 110 MAPKCHUCTCKOM MCTOPUM TEXHWUKM MPU KBTO LMK CCCP
ZJACTOPHUIA TEXHHUKH"

(C6opHnukn)

Mon PEmaxkuuEd AnExcanaprpoBa A. S, o coawea s, Type-
suua III. U (orB. cekp.) 3sopreikuHA A. A, (3AM. OTB. PEJAKTOPA)
Konbmana 3., Kpxkuxasosckoro I'- M., (orB. PEaakTOP). PyBuH-

wrefiaAa M. A, Copoxkuna M. JL. Ve e :

/

,CB OPHMUWK* ocemaer u paspafaTHBaeT yueHHE MAPKCH3MA O TEXHHKe,
6opsch C MEXAHUCTHYECKUMH H HEaNHCTHYECKUMH U3BPAIIECHUSMH 3TOrO YUECHHT,
a TaKxe ¢ OypiKya3HHIMH TEODHAMH TEXHHWYECKOro npouecca.

»,LCBOPHUK" ocsemaer u paspabaTeiBaeT UCTOPHIO TEXHHUECKOH PEKOH-
ctpykuun HapoaHoro xossafictea CCCP n nepcnexTHBB 3TOH DPEKOHCTPYKUUH.

,CBOPHHWK* ocBemaer u paspabaThiBaeT MCTOPHIO TEXHHKH NpejIlecT-
BYIOIIMX KATMTANU3MY (QOpMAnu#, HCTODHIO TEXHUKHM KAMNHTATH3MA H 0COGCHHO
TeXHUKY 300XH UMIIEDHAIN3Ma M BCEOOWIEro KpU3uCa KaNHTaIH3MA.

,CBOPHMWK* ocsemaer u paspabaTeiBaeT BaxKHeAmIME H3 COBpeMEHHBIX
TeXHHYEeCKHUX NMPOoGNeM B HCTODHUYECKOM paspese.

,CBOPHMK" naer cucreMaTHyecku XPOHHKY O IO0OHJIEAX TEeXHHYECKHX
#30GpeTeHut, O TEXHMUYECKMX BHICTABKAX M My3esdX, O paGoTe HAyYHBIX HCTO-
puko-rexunuecknx yupexnenuid 8 CCCP u 3a rpaHmnei. '

,CBOPHMUK* naer 6u6auorpaduio no purocodun u UCTOpHU TexHUK:
¥ 1O TEOpeTHyecKkuM padoTam, CBASaHHBIM C pPa3pabOTKOii BONPOCOB TEXHH-
yeckoft pexoncrpyknun B CCCP u c npénouanaanem MapKCHCTCKOH HCTOPHR
TeXHUKY.
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