N3 ucropum 3J€KTPOTEXHUKH

*
ITocTosaHHas ApHoJibaa

Kyprany «Inekmpuuecmeo», KOHeuHO, euje He pa3 NPUOEmcs 8036pauamscs K mpyoam, oc-
maeneHHuviM npogheccopom ApHoab0om 6 HACAeOCMB0 COBPEMEHHOMY U OYOyuUM NOKOAEHUIM
21EKMPOMEXHUKO08, 045 KOMOPbIX 8CS ICU3Hb U OesmenbHocmb ApHoavda Oydym caydcumo
NPUMEPOM IHEPSUMHOU YNOPHOU U 0apo8umoi pabomul.

Ha nporsckeHuun yxe OoJiee
BeKa MPaKTUIECKN BO BCEX KHHTAX
[0 TIPOEKTUPOBAHMIO BJICKTPUUC-
CKMX MaIllH, YIYeOHHMKaX IO 3TOM
CMICINATBHOCTA IMHPOKO HCITOTh-
3yeTcsl MallMHHAas I[OCTOSIHHAS
ApHoOJbIa, KOTOpasi, B YaCTHOCTH,
JUISE MalllMH IIOCTOSIHHOIO TOKa
3aIMChIBACTCS CIEAYIOIIUM OOpa-
som! [1-3]:
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rae D — nuamerp sikopsi, MM; g —
pacyeTHasi JJMHA MarHUTOIPOBO-
Jla, MM; n — 4YacToTa BpalleHus,
00/MuH; P’ — pacueTHass MOIII-
HOCTh, BA; A — nuHeiiHag Ha-
Ipy3Ka OOMOTKHU SIKOpSI, A/CM; By — 3HayeHue Mar-
HUTHOW MHIYKLMHU B BO3AylIHOM 3a3zope, Tm; og —
pacyeTHbIi KOX(OUIMEHT MOJIOCHOU OyTru, paBHbBIN
OTHOILIEHUIO PACYETHOU MOJIIOCHOU AYTU K MOJTIOCHOMY
NeJIeHUIO.

MaiuuvHHasi NOCTOSIHHAsI MO3BOJISIET OIPEae/IUTh
OCHOBHBIEC pa3Mepbl 3JCKTPUUYECKUX MAIIUH (IuaMeTp
U JJIMHY) ¢ YIYETOM 3JIEKTPOMArHUTHBIX Harpy3oK, Jac-
TOTbl BpAlEHUSI U Psila TEOMETPUUYECKUX COOTHOILLIE-
HUil. 3a BHELIHENH JaKOHUYHOCTbIO U MPOCTOTOM 3TOM
YIUBUTENbHOU (DOPMYJIBI CKpbIBAETCS INIyOOKUI (pr3n-
YECKMI CMBICT 3JEKTPOMEXaHUYECKOro IMpeodpa3oBa-
HUSl B2Hepruu. MallMHHasg TOCTOsIHHAs ApHojbAa
YHUBepcajlbHa U C HEOOJBLUIMMU W3MEHEHUSIMU TIpU-
MeHMMa JJ1s JI0O0ro THMa 2JeKTPOMEXaHUUYECKUX Tpe-
oOpaszoBatesieii. AHAUIMTUYECKUE BO3MOXKXHOCTU 3TOTO
COOTHOILEHMUSI 10 JIOCTOMHCTBY OLEHWJIU BEAYIIUE
3JIEKTPOMEXaHUKM, MTOCTPOUB AJITOPUTM pacueTa dJeK-
TPUYECKUX MAIIMH MMEHHO Ha €ro OCHOBE.

* Havano. OKoHYaHHE B CJEIYIOIIEM HOMEpE.

1 v Pa3HBIX aBTOPOB UMCIOTCA HEKOTOPLIC OTJIMYUA B 0003HAYEeHU -
AX U pasMEPHOCTAX BCJIMYMH, BXOIAIINX B (bopMyny, YTO HC MCHACT
€€ CMbICJIA.

«Inexkmpuuecmeo», 1911, Nel7.

B mocnenHue mecATuiieTvsi coBpe-
MEHHBIE  METOOBI  ITPOCKTUPOBAHUS
SIEKTPUYECKUX MAIllMH TIPeaIroIaraoT
KOMITbIOTepHOE MojenupoBaHue. Mc-
[MOJTb30BaHNE TIOCTOSTHHOM ApHOJbIA
OMUT W3 TIPUKIATHON 00JacTH B
aHATUTUYECKyl0. TeM He MeHee, U
ceityac 3HaueHUE (OPMYJIBI, CBSI3BI-
BalOIllel TeOMETPUYECKUE pa3Mephl
JIEKTPUYECKOM MAIUHBI C €€ MOIIHO-
CTbIO U CKOPOCTbHIO, OTPOMHO. MIMeHHO
C TOMOIIbIO 3TOT0  COOTHOIICHUS
MOXHO aHaJUTUYECKU  IPOCICAUTH
BIMSTHAE OTIEIBHBIX (PaKTOPOB Ha
SKCITTyaTallMOHHBIC XapaKTePUCTUKU 1
OCHOBHBIE pa3Mephl, OLICHUTH CTETIeHb
MCITOJIb30BaHUs aKTUBHBIX MaTepUaIoB
(TTPOBOTHMKOBEIX W MarHUTHBIX) TIPH
Pa3IMIHBIX 3HAUYCHUSIX BJIEKTpOMAar-
HUTHBIX Harpy3ok.

DTy BecbMa ymauyHylo GOpMYIy TIPEIIOXWIT UC-
M0JIb30BaTh elle B 1896 I. Mpu MpOeKTUPOBAHUU DJIEK-
TPUUYECKMX MAaIlMH BBITAIOIINAICS 3JICKTPOMEXaHUK,
ypoxenenr IlBeitmapuu DHrenmp0epT APHOJBI, B YbIO
4yecThb, COOCTBEHHO, OHAa U Ha3BaHa [4]. Ho aTo nuiib
YacTh TPOMATHOIO BKJIala, BHECEHHOTO 3THUM Yde-
HBIM-UHXEHEPOM B TEOPUIO U MPAKTUKY 3JIEKTpUYe-
ckux mamuH. K coxkajeHuio, B MepCOHAIUSIX BeCbMa
MOAPOOHOro U3NaHUS AKAIEMUU DIIEKTPOTEXHUUECKUX
HayK P®, MoCBSIIEHHOTO WMCTOPUU 3JICKTPOTEXHUKMU,
HE YIIOMUHAETCSI MM 3Toro yueHoro. Makr Tem Goiee
CTpaHEH, YTO MMs ApHOJIbJa OYeHb TECHO CBSI3aHO C
Poccueii.

B Hos10pbcKOM HOMepe KypHasia «DIeKTpUYeCcTBO»
3a 1911 1. omybmmkoBaHa pedb IpencemaTenss VI
(anekTporexHuuyeckoro) oraena Mmmneparopckoro Pyc-
CKOro TexHudeckoro odiecta npodeccopa M.A. la-
teseHa. OHa Oblla TIOCBSIIEHA TaMATU ApPHOJbIAA,
CKOHYaBlIerocsl Heaeneil panee. B cBoeil peun Muxa-
WI AHIpPEeBUY TOBOPUJ O BKJIAAEe 3TOTO YeIOBEKa B
pa3BHUTHE BJIEKTpOMEexXaHUKHU: «BceM Ham xopomio u3-
BECTHO TO 3HAYCHME, KOTOPOE MMEJIN TSI SJIEKTPOTEX-

DHrenpbept ApHoiba (1856—1911)
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HUKOB BCETO MHUpa TPyIbl ApHOIbIA: UM ObUIa CO3MaHa
1eyast IIKOJa 3JIEKTPOTEXHUKOB-MAIIMHOCTPOUTEIIECH,
U TIOJ er0 JOMUHUPYIOIIUM BIUSHUEM pPa3BUBaJIOCh B
TeyeHue OoJsiee OeCITU JIeT NEKTPUUYECKOe MalllHO-
ctpoeHue. Ham, pycckuM 3eKTpOTeXHUKaM, APHOJIb
ObLT 0COOEHHO OJIM30K: HE TOBOPS YK€ O TOM, YTO COT-
HU PYCCKMX CTYICHTOB M MOJIOABIX WHXEHEPOB pado-
Taau TIOI €ro HEINMOCPEeICTBEHHBIM pPYKOBOACTBOM,
HaJ0 MIOMHUTD, YTO 00JIee TPETU CBOEU BJIEKTPOTEXHU-
yecKoi XU3HU ApHouba nposesl B Poccuu, B Poccun
Ke OH Hadall KaK IpodecCOpCKylo, TaK U WHXKEHep-
HYIO0 JesITeJIbHOCTh» [5].

OHreab0epT ApHOJbI PpOAUIICS B  HEOOJbIIOM
IBeiitiapckom mocenenuu Lllnupbdaxe (JlrouepHckuit
KaHTOH) 7 MapTta 1856 r. B KpecTbsiHCKOU cembe. C
1874 mo 1978 rr. yuuncs B Liopuxckom denepaibHOM
MMOJINTEXHUKYME TIO CIeIUaJbHOCTU «MaIlmHOCTPOEC-
HHUEe» U CTall HXKEHEepOM-MeXaHUKOM. PaboTan KOHCT-
pPYKTOpOM Ha (pupme «Ynanm» B Jleinure u nHxeHe-
pOM Ha MaIIMHOCTpOUTeNIbHOM 3aBoje B OddeHoba-
xe-Ha-Maiine. B ceHtsi6pe 1880 r. ApHOJBI MOMXY4YWIT
npuriameHue PUKCKOro mojuTeXHUKyMa U CTajl aib-
IOHKTOM (TIOMOIIHUKOM Tipodeccopa) IO MeXaHuue-
CKO# crenuaibHocTU. Ero pykoBomutesieM ObUI TPO-
deccop K.JI. Moab. Mosnoaoit ApHoJiba MOpernoaaBaj
TEXHUYECKOe YepueHre 1 MPOBOIMII TTPaKTUUECKUe 3a-
HSTHUS TI0 MPOEKTUPOBAHUIO. YUueOHast mporpaMma Ox-
BaThIBajia M3y4eHHE IMMPOKOTO CIICKTpa MAIIUH U 3JI¢-
MEHTOB MX KOHCTpyKUMHU [6].

Prkckuii MOTUTEXHUKYM ObLT co3faaH B 1862 r. Ha
YacTHBIE CpelcTBa. 3a oOpasell MpU €ro yCTPOMCTBe
ObLTO B34TO IIBeliliapckoe Briciiee DenepanbHoe yuu-
mume B Iiopuxe. [lonuTexy wM3HAYaJIbHO TTOKPOBU-
TeJIbCTBOBaNl TreHepay-ryoepHaTtop Iletp PomaHoBuu
barpatnoH, 1 BEIITYCKHUKHN By3a OBUIM IIPpUpPaBHCHBI B
MmpaBax K BBITycKHUKaM IleTepOyprckoro MHCTUTYTA
rpaXkaaHCKUX MHXKeHepoB. B 1869 r. mis IMonntexHu-
Kyma Ha Oepery Puskckoro kaHajia ObLIO TOCTPOEHO
BEJIMKOJIEITHOE 3[aHMe, KOTOpoe ceiiyac sBJseTcs
IJIaBHBIM KopmycoM JlaTBuiickoro yHuBepcuteTa. He-
CMOTpS Ha NpUHamIexXHocTh JlatBun Poccuiickoit uM-

Puxckuit monutexnukym. Konerr 19 B.

Tnepuu, MperogaBaHNe BEJOCh HAa HEMEIIKOM S3BIKE,
YTO ITO3BOJISUIO NPUINIACUTH TperomaBarenieii u3 Iep-
manuu, IlBeiiapuu M ABCTpUM, Oa U HaceJeHUue
Purun 6onee yem Ha 30% OBUIO HEMELKOTOBOPSIINM.
Yuunuce B Ilonurexe mpeacraBUTENIM pa3IMUHbIX Ha-
IIMOHAJIBHOCTEM; 3TO OBLIO OAHO M3 HEMHOTHUX y4eO-
HBIX 3aBeneHUil Poccuu, rme HallMOHAJIBHOCTH U 00-
IIECTBEHHOE TIOJIOXKCHME HE MMEIU 3HAUYCHUS.

B To Bpems B creHax [lonutexa paboTtanu BbLIalO-
1uecs y4yeHsle, BriociaeAcTBuu HobeneBckue Jraypeatsl
Mo XMMuM, Takne Kak Bubreabm @punpux OctBayiba
u Csante ABryct AppeHuyc. MHTepeceH ¢hakT, 4TO
OcTBajb/l CrieNMaAIbHO YUTAJ JIEKIIUU MEIJIEHHO, YTO-
OBl HEe 3HAIOIIMM HEMEIKOTO S3bIKa OBUIO JIeTde II0-
HATH ero. OOTHUM U3 CTYASHTOB PIKCKOTO MOIMTEXHM-
kyma Obu1 Muxawn Ocumnosud [lonuBo-100poBoib-
CKMii, CTaBIIMU BIIOCJICACTBUM pPOAOHAYATLHUKOM
Tpexda3Hoil 3JeKTpoTeXHUKN [7]. OH y4micd Ha XH-
mudeckoM dakynbrete ¢ 1878 r. YouiictBo Pycckoro
mapst Anekcanapa II B 1881 1. BeI3BasIo BOJTHY perpec-
CHii TI0O BCeU MMITepUHU. DTH ApaMaTUIEeCKUEe COOBITHS
HE OOOIIIM CTOPOHOI M IOHOTO CTymeHTa. Mmuxamr
OcurioBrY 3a yJyacTue B CTyIeHUECKOil 3a0aCTOBKE CO-
JINIApHOCTU C PabOYMMM PIDKCKUX 3aBOIOB OBbLT 22
uioHg 1881 r. uckimoueH u3 [Nonurexa ¢ 3ammpeToM Io-
CTYIJIeHUsI B JII0Ooe ydyeOHoe 3aBeneHue Poccnu. OH
eneT B dapmmrant (I'epManust) U mpomoyrkaer yuedy B
BriciieM TeXHMYECKOM YYWJIMINEG Ha MAIIMHOCTPOU-
TebHOM (pakynbrete. Iyt ApHonbaa n JoanBo-J1006-
POBOJILCKOTO TIepeceKyTcsl BHOBb 4yepe3 10 jer, Koraa
OHM OyOyT yXe MACTUTBIMU DJIEKTPOMEXaHUKaMU C
MHUPOBBIMM MMEHaMU, HO 00 3TOM YyThb HIKE.

B kxoHue 19 B. aiexTpoTexHuKa OypHO pa3BMBa-
JIach: TOSIBJISUIMCh TMEPBbIE 3JIEKTPOCTAHIIMU, COBEp-
IIEHCTBOBAIUCH  3JIEKTPOr€HEPATOPhl, MPOKIaablBa-
JIUCh CETU 3JEKTPUYECKOro ocpelleHus. CTaHOBUIOCH
OYEBUIHBIM, YTO B Oyvxkaiilllee Bpemsi OHa OyAeT Of-
HUM U3 OCHOBHBIX HANpPaBJE€HUI B pa3BUTUU TEXHUKU
u Hayku. Emre B 1876 1. B mporpammy Kypca MailnHO-
cTpoeHUs1 PUKCKOTro MOMUTEXHUKYMaA ObLUTA BKITFOUEHBI
BOMIPOCHI AJIEKTPOMArHUTHBIX MAIllMH, a B Kypc (HU3N-
KM — MarHeTU3Ma W 2JIEKTPUYECTBA. APHOJIBI BbIOpAI
JUI ce0s1 UMEHHO BTOT IMyTh, U, KaK MOKa3ajl0 BpeMs,
BbIOOp ObLT ynayHbIM. [lepBbIM IIAroM CTaHOBUTCS
«IIpobHast nexkuus» «Ilepemada 3JeKTpUUISCKON 3HEP-
run», TpounTaHHas uM 22 ceHtsa0ps 1883 1. Tema
ObLTa BeChMa aKTyallbHOM, 3JIEKTPOTEXHUKU CTOJKHY-
JINCh C CEepPbe3HOI MPOoOJeMOil OrpaHWUYCHUS paguyca
IEUCTBUS CeTeH TTOCTOSHHOTO TOoKa. Ham ee pereHueM
paboTaym JIydiIme yYMBI TOTO BpeMeHM: T. DIHCOH,
Jx. l'onkuncon, I.A. JJaunHoB 1 np. 3a rom A0 Tpo-
YTCHUS JICKIIUK APHOJBIOM OBbLIa COOpYy:KEHa 3HaMe-
HUTas 3JIEKTpollepeaada TOCTOSTHHOTO ToKa oT Mmuc-
O0axa 1o MioHxeHa JJIMHOU B 57 KM. ABTOpaMM IIPOEK-
Ta Ol Mapcens Jlenpe u Ockap ¢pon Mwmiep. Jlek-
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s ApHOJIbIa MMena ycrex, u yxke 9 oktsaops 1883 r.
rmonevyuTe b Ieprckoro yuebHOTo okpyra (B 4beM Be-
neHuu Obul 1o 1993 r. Pukckuil MoOauTEXHUKYyM) IO
npeacrapieHno CoBeTa MOJUTEXHUKYMa M ITMPEKTOpa
yTBEepAUJI ODHrenboepTa ApHodbAa B KayeCTBE IIPU-
BaT-IOLEHTa U Pa3pellny €My BEeCTH JIeKLIMU IO Ma-
IIMHOCTPOEHNI0. YdebHasg TMporpamMma IIpeameTa
BKJIOUaJia TakxkKe M MaTepuasbl IO DJEKTPOTEXHUKE.

CIrycTsl TpU roma MeXaHW4YeCcKUil (paKkyabTeT B CO-
OTBETCTBUHU C BEJICHMSIMU BPEMEHM IIPOBOIUT CEPbhEe3-
HYI0O pEOpTraHM3aluio. ODJIEKTPOTEXHWKA CTAHOBUTCS
00s13aTeIbHBIM MpPeAMETOM, a PUKCKUIT MOJUTEeXHU-
KyM — OIHUM U3 MEPBBIX B MUPE YUCOHBIM 3aBEACHM-
eM U nepBbIM B Poccuiickoil uMmnepuun mo moaroToBKe
MHKEHEPOB-2JIeKTpUKoB. B 1886 r. ApHoipay mnpu-
CBaMBaeTCs 3BaHUE OOIIEHTa, M OH HAYMHAEeT BECTHU
HOBBII KypC MO 3JeKTpoTexHuKe. IlapaniaenbHo yuTa-
eT JIEKLMU MO IeTajssM MalllMH Y MPOCThIM MalllMHaM,
a TaKKe PYKOBOAUT 3aHSATUSIMU MO UX IMPOSKTUPOBA-
HUto [8]. ApHOJIbI C TOJIOBOM OKyHaeTcsl B paboTy, 1o
ero MHUIIMATHUBE CO3MaeTCsl 2JeKTPOTEXHUYEecKas Ja-
OopaTopusi U BBOAMTCS J1aOOPATOPHBIN MPAaKTUKYM, B
TOM YHCJIe TI0 3JICKTPUYECKUM MalluHaM. [TpoBoasiTcs
CrelMabHBIe 3aHATHS T10 TPOSKTUPOBAHMIO OCBETH-
TEJBHBIX YCTAHOBOK, OJIEKTPUUYECKMX alllapatoB U
SJIEKTPUYECKMX MAIIIWH.

IToMumo TmipenmogaBaTeNIbCKON AeSTeIbHOCTH Ap-
HOJIBJI CO CBOMCTBEHHOM €My aKTUBHOCTHIO BKIIIOYMII-
cg B paboTy Pukckoro TexHuueckoro ooiecTsa, oopa-
3oBaHHOro B 1858 r. Kaxnbie nBe Hemeau OOIIECTBO
nzgasajno XypHan «Rigasche Industrie Zeitung». B Te-
YeHMEe TOUTU BCEro npemMeHu mnpedbiBaHus B Pure Ap-
HOJIBJ, BXOJAWJ B cocTaB pegakuuu. O ero aesTebHO-
CTH Ha 3TOM MOIPUILNE MBI MOXEM CYIUTH IO MHOTO-
YUCJEHHBIM JIOKJIaaM, KacalolIMMCsSl pa3HBbIX paszie-
JIOB DJIEKTPOTEXHUKU. KMIMEHHO 3IeCh OTTauyMBajIOCh
nepo Oymylllero Kjaccuka, Ha TpydaX KOTOPOTO 3UXK-
JIETCSI COBPEMEHHasl 2JIEKTPOMEXaHUKa.

B 1887 u 1891 rr. ApHOJBI BBICTYIIAeT C JOKJIaaa-
MM 00 akKymyJisiTopax. B To Bpemsi, Korma eiie He yc-
TaHOBMWJIMCh COBPEMEHHBIE CXEMbI 3JIEKTPOCHAOXEHUS,
1J1a YIopHasi 60pb0a MeXa1y CTOpPOHHMKAMU MOCTOSTH-
HOTO M MEPEeMEHHOI0 TOKa, MHOTHE 3JEKTPOTEXHUKU
CUYNTAJIN BeChbMa IMepPCIeKTUBHBIM HaIlpaBJIeHUEM yCTa-
HOBKY Ha IIEHTPaJbHBIX ITOICTAHIINSIX HAKaIIMBaro-
IIUX DJEKTPOIHEPruio ycTpoicTB [9]. ApHosba obpa-
aeT ocoboe BHUMaHWE Ha OOJbIIME TEPCIIEKTUBbI
BBICOKOBOJIBTHBIX CUCTEM IT€PEMEHHOIO TOKa, CBSI3aH-
HBIX C TIepemadeil IIEKTPOSHEPTUM Ha 3HAYWTCIIbHEBIC
paccrosiHusi. BMecte ¢ TeM y Hero Oblina ciemyroinast
mo3unus: «boabIIMM HegqoCTaTKOM ITepeMEHHOTO ToKa
SIBJISICTCS HEBO3MOXHOCTH HEIIOCPEICTBCHHO 3allacaTh
SJIEKTPUUYECKYIO DHEPIUI0 B aKKyMYJISATOpPaX. AKKYMY-
JISTOPBI KpaifHe HEOOXOMMMEI, TTOYTH He3aMEeHUMBI Ha
TOPOACKUX ICHTPATBbHBIX 3JCKTPOCTAHIUAX. AKKYMY-

JISTOPBI BCETa TOTOBBI K JEHCTBUIO. ...AKKyMYJISITOPBI
MOXHO OOJIbIlIe HAarpyxXaTh, YeM 3JCKTPUUYCCKUE Ma-
IIWHBI, © OHU OOCCIICUMBAIOT JIYUIIMI, YeM 3JICKTPH-
YecKMe MalllMHbI, TPUBOA MAIllMH, HE3aBUCUMBIA OT
KosnebaHuit Toka. Kpome Toro, Hamo ykaszaThb, YTO 3TOT
NPUBOJ pallMOHAJbHBINM, TaK KaK KOTeJ, IapoBas U
JUHAMOMAIIIMHBI BCerma MAOJDKHBI paboTaThb MOMA IOJI-
HOWM Harpy3koi, 4yto0bnl Obl1 xopowmwmii KITH.» [10].
CrouT 3aMeTHTh, YTO BOIPOCHI AKKyMYJIMPOBaHUS
5JIEKTPOSHEPTUM MPU MEPEMEHHOM XapaKTepe Harpys-
KW aKTyaJbHBI U MO ceil JeHb. IHTepecoBaau ApHOIb-
Ja W BOMPOCHI DJEKTPOXUMUM. PrKCKuUii moautex
“MeJl OYeHb CUJIbHYIO XMMUYecKylo mkoay. B 1888 r.
YYEeHBI TOTOBHUT JOKJIAN MO XMMHUUECKOMY ICUCTBUIO
SJICKTPUYECTBA M €ro NMPUMEHEHUIO B METAJUTyPIUHA U
ranpbBaHoractuke [11]. B mokiane ObLIM OCBELIEHBI
BOTIPOCHI TIOJNIYYCHUS MEOU W QJTIOMHHUST 3JICKTPOJIM-
TUYECKUM CIIOCOOOM.

ApHOJIbI M3HAYaJbHO ObLI MEXaHMKOM, MAaIlMHO-
ctpouteneM. [1moapl ero mouTu aecsATUIETHEN pabOThI
B 3TOil 00JIaCTM OTPa3UJIMCh B CO3AAaHUM BHYIIUTEIb-
Horo artjaca «/letaau mamuvH». DTO ObLI MEPBLIA IO-
NOOHBIN Tpyd, u3maHHbIi B Poccuu, mpaBga, Ha He-
MelKOM s13bike. KHura 0buta co3gaHa COBMECTHO C €ro
pykoBoautenem, npodeccopom K.JI. Monem, ¢ KoTo-
pPBIM Y ApHOJIbJa 3a JIOJITHE TOAbl YCTAHOBMJIMCH OJTU3-
Kre OTHOILIEHUS (ApPHOJbA ObLT XEHAT Ha €ro 104epu).
®amunust ApHosiba CTOSIIa BTOPOU B 3TOM Tpyle, HO
MMOJl €ro PYKOBOJACTBOM B PIIKCKOM TMouTeXe OBLIO
CO3[IaHO TOoAABJIsIONIee OOJBIIMHCTBO YepTeXei, Mo-
JIOXEHHBIX B OCHOBY KHUTM [12]. Atmac BkiIo4an
cIoxXHeimme TpadocTaTUCTUIECKUE pacdeThl M TI0-
cTpoeHust, 129 tabnauil, MHOTOYUCIEHHbBIE YePTEXU OT-
IEJTbHBIX AeTaleil MallliH, UX COOPOYHBIC YePTeXKHU BO
BCEBO3MOKHOM COYETAHUU M, HAKOHEII, YSPTEKU CaMUX
ycrpoiictB [13]. XKypnan O611ecTBa TepMaHCKUX WH3Ke-
HEPOB OTO3BAJICS 00 3TOM Tpylde KaK 00 OCHOBE HOBOM
HayKy MaIlIMHOCTPOMUTEIBHOTO KOHCTpyMpoBaHUs [14].
g obneryeHus IOJb30BaHUS albOOMOM ApPHOJbLA B
XKypHajie PUKCKOro TeXHMYECKOro oOIecTBa IMyOJIMKY-
€T MOAPOOHYIO CTaThi0, OOBSICHSIOIIYI0O 0CODO CIIOXKHBIE
1T TIOHMMaHUsT pasfensl [15], yem aeMOHCTpUpyeT
elle OJHY BaXKHYIO YEpTy CBOCH AESATEJIBbHOCTHM — IIO-
CTOSIHHOE CTpeMJIEHUE K COBEPIIECHCTBY.

I'myboxue dyHmaMeHTalbHBIE 3HAHWS ApPHOJBIA B
MeXaHWKe HaXOOWIU IIpUMEHEHNE W Ha TpakTuke. 13-
BECTHO €Tr0 HETNOCPEICTBEHHOE YyJacTHMe B CO3MaHUU
MPOBOJOYHO-BO3AYILIHOM KEJIEe3HOM IOpPOrM Ha 1ie-
MEHTHOM 3aBojie AKIIMOHepHOro oobmectBa «[laxpa» B
IMomonbcke. CBeneHus 00 3TOM KaHATHOW AOpOTe TIPU-
BEIEHbl Jaxe B  OHIMKIONECINYECKOM  CJIoBape
®.A. bpokrayza u WM.A. Edppona [16].

B 1884 r. Bmamesnelr HeOOIBIION MOHTaXXHOU (pUp-
MBI ¥ TIPCACTAaBUTENIb HECKOJBKMX OCPIMHCKUX 3JICK-
TPOTEXHUYECCKUX (DUPM, KyIel BTOpoii ruinbaun ['eH-
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CruernHoii anmapar ¢ My(GToio MpPOBOJIOYHO-BO3MYIIHON XKeJIe3HOU
JIOPOTU

pux HerTtmaH, Takxe Bbixomel u3 IlBeiiunapuu, npu
TEXHUYECKOW TMOMOIIM ApPHOJIbIA OCHOBaJl OTHO W3
nepBblx B Poccunm  31eKTpoMaIIMHOCTPOUTETbHBIX
npeanpusituit. OTHUM U3 TIEPBBIX 3aKa30B OBLIO 000-
pyaoBaHUE ISl DJEKTPOTEXHMYECKOU JiabopaTopuu
Puxckoro monutexHukyma. B 1887 r. mo mHuLIMaTuBe
ApHosbaa OblIM coOpaHbl cpeacTBa B pasmepe 10000
py0. Ha yCTpOMCTBO 1aboparopuu, U yxe B 1889 r. Ap-
HOJIBJ, Ha 3acelaHuu PHXCKOro TEXHUYECKOTO O0O0Ile-
CTBa JOJOXWJ O BBHIIMOJHEHUM 3TOM 3amaum [17].

C 1888 1. dupma Jlerrmana HazbiBatach «Poccuii-
cko-bantuiickuit anexkrporexHuueckuit 3aBoa». B 1890 r.
ApPHOJIBII CTAHOBUTCS €T0 TeXHUYECCKUM ITUPEKTOPOM.
3aBOjI M3rOTOBUJI TEPBYIO NMHAMO-MAaIIMHY, YCTaHOB-
JIEHHYI0O Ha IeMeHTHoil ¢abpuke IlImuara B Pure.
Becbma uHTEepecHa manbHelilnast cyapda 3TOro 3aBoja.
B 1898 r. mpeanpusTue ObLIO MpUOOpPEeTeHO (GUpMOit
«YHuoH». Yepe3 HeckosbKo JieT B 1904 r. mocie mo-
[JIOLIEHUS (GUPMBI «YHUOH» repMaHCKoOi «BceoObuieit
kommaHueir anekrpuyectBa» (AEG) prkckuili 3aBop
CTAaHOBUTCS AKIMOHEPHBIM PYCCKHUM  OOILIECTBOM
«Bceobmass KoMnaHus 3JeKTPUISCTBa». 3aBOI IIPOM3-
BOAWJI BJIEKTPUUYECKWE MaIIUHbI, TpaHC(HOpPMAaTOpHI,
pacrpeneuTebHbIC YCTPOMCTBA, 3JIEKTpOaIIapaTtypy
It GJoTa W psii IPYrOro 3JeKTPOOOOpPYIOBaHMSI.
Yucno padounx B 1913 1. coctaBisio 2020 gen. [18]. B
1915 r. nuHusg ¢poHTa npudIusuaack K Pure, 3aBon
9BAaKyMpPOBaj, MOTPY3UB CTaHKU U Joaeit B 1420 Baro-
HOB. bosblag yacte mepeexana B XapbkoB. B 1925 r.
MPEaNpPUsITUE CTaJo Ha3bIBaThbCsl XapbKOBCKUM 3JIEK-
TpoMexXaHMJecKuii 3aBonm (XOM3).

ApHOJIBJ TIperofaBaj 3JICKTPOTEXHUKY — BeCbMa
OOIIMPHYIO ATUCIHUIUIMHY, HO TTIOCTEIICHHO (hOPMUPYET-
Csl €r0 HaygHOE yBJIeYeHWE — OH OTHAET MPEAINIOUYTeHUE
9JIEKTPUYECKMM MalllMHaM. DTOMY BeChbMa CIIOCOOCT-
BYIOT OJiecTslde 3HaHUS ApHOJbIa B 00JacTU Mexa-
HUKU U MallMHOCTPOEHMUSI, C OJHON CTOPOHBI, U OMBIT
padothel Ha Poccuiicko-bantuiickom 351eKTpOTeXHUYE-
CKOM 3aBOJe, C JApYroid. DjeKTpoMexaHWKa — BOT
MyTh, MO KOTOPOMY OH OyIeT OTHBIHE CJEeIO0BaTh.

B nagane 1891 r. B PumzkckoM TeXHHMYIEeCKOM OOIIe-
CTBE TIpO3BYy4Yas OOJbIION HoKian ApHoJibaa «MarHur-
Hasl MHIYKIMS, TMHAMOMAIIMHBI M TpaHC(OpMaTOphI»
[19], aBTOp mOKJIama IIPOACMOHCTPUPOBAI U JWHA-
MO-MallIMHY COOCTBEHHOI KOHCTpyKLMu. B TOM Xe
roay, B MapTe, ApHOJIBI IyOJIMKYyeT O4eHb BaxKHYIO pa-
00Ty «SIKOpHbIe OOMOTKM JMHAMO-MaIlliH IMOCTOSIHHO-
ro Toka» [20]. ITo cioBaM BbIIAIOIIETOCS 3JEKTPOTEX-
Huka bopuca MBaHoBuua YrpuMoBa, MosiBieHHUE 3TO-
ro Tpyga ApHoJiba ObUIO «CBOETO pola 3pOil B dJIEK-
TPOTEXHUYECKOM MAaIIUHOCTPOeHUU». OCTaHOBUMCS
Ha HeM ToapoOHee. HeobxonmMo ckasaTh, YTO K KOH-
1y 80-x romoB 19 B. MalIMHA MOCTOSIHHOTO ToKa Oblia
YK€ HEIUIOXO pa3paboTaHa M BKJIIOUYaja MpPaKTUYECKU
BCE 3JIEMEHThl COBPEMEHHOI KOHCTPYKUMU. [’ paMMOB-
cKasg OOMOTKa SIKOpSl OTXKMBaja IOCJIeIHUE THU, Ha
CMEHY eil mpulia oJHocJoliHas OGapabaHHasT OOMOT-
Ka, Tpe/yiokeHHas BrepBble eme B 1882 1. Ted-
Hep-AnbTeHeKoM. CleaylomuM aroM ObLIO HMCIOJIb-
30BaHME JBYXCJIOWHHOW ©OapabGaHHOI OOMOTKU sl
IJIaIKOTO SIKOPSI IBYXITOJIOCHON MallMHBI, U300peTeH-
Hoit Becronom. B 1883 r. Mepon u KuHon mu3obpera-
0T TIPOCTYIO TapalieJibHylo 0OapabaHHYI0 OOMOTKY
MHOTOITOJIIOCHOIM MallWHbI, a Mopaeil — ypaBHUTEb-
Hble coenquHeHus. B 1884—1885 rr. mosBasitoTcs 106a-
BOUHbBIC IOJIIOCA M KOMIIEHCAllMOHHAsi OOMOTKa ISt
VIy4YLIeHUs] KOMMYTAllMK, B 3TO XK€ BpeMsl HauMHaeTCs
MpUMEHEeHUe IIa0JOHHON OOMOTKM, C MCIOJb30BaHM-
€M KOTOpOIi 3HAYMTEIbHO MOHM3WIACH CTOUMOCTb Ma-
INUHBI TIPU  OJHOBPEMEHHOM YJIYUYLIEHUM pabouux
CBONCTB SIKODA.

Takum 00pa3oM, KOHCTPYKLMSI OOMOTOK MaIllMHBI
ITOCTOSTHHOTO TOKa pa3BUBajach BechMa IMHAMUYHO. B
YeM e TOrJa COCTOsiIa IIEHHOCTb KHUTU ApHoibaa?
O6patuMcs K peneHsun B «XKypHane OOiiecTBa rep-
MaHCKMX MHXEHEPOB», KOTOpas SIpKO XapaKTepH30Ba-
Jla Ha3peBIIylo Tpobiemy: «Cxema IKOPHBIX OOMOTOK,
T.e. COCOIUHEHUE OTACIBHBIX SIKOPHBIX YacTe MaIlvH
MOCTOSIHHOTO TOKa, OINpEeAessieTcsl OOJbllell YacTblo
aMMupuiecku... [lepBbie coenuHEHUsT KaTylleK IBYX-
TIOJIFOCHBIX KOJIBIIEBBIX U 0apabaHHBIX MAIIMH BBIMOJ-
HSJIMUCh B CTPOTOM 3aBOACKOM cekpete... OgHako mo-
CTEMEeHHO YMCJIO BBIMOJHEHHBIX COCIMHEHUI 3aMETHO
BBIPOCJIO, 1 TIORTOMY MOSIBUJIACh HACYIIIHAsI HEOOXOMM-
MOCTb HUX YIOPSIOYUTb M YCTAaHOBUTH 3aKOH, C IIO-
MOIIIbI0 KOTOPOI'O MOXHO OBbLJI0 Obl BBHIMTOJHUTH HOBBIE
coeqMHEeHUs. ABTOp Jajl 3TOT 3akKoH» [21].

Jo HammcaHWs KHUTU ApPHOJIbIAa B MUPOBOI 3JIEK-
TPOMEXaHWKEe TEOpUM OOMOTOK HE CYIIEeCTBOBAJO.
OTOT BaXXHEWIIMIA 3JeMEHT 3JIEKTPUYECKON MaIIMHBI
TIPOEKTUPOBAJICA JUOO II0 HAWTUIO KOHCTPYKTOpA,
JM00 C y4eTOM IPENBITYIIEro MHOTOJIETHETO OTIBITA.
He Obuio u pa3paboTaHHOW TEXHOJOTUU WM3rOTOBJIE-
Hug. I[To o6pasHomy BeipaxkeHU1o Tipod. B.A. TonBuH-
ckoro, «B 1891 1. ApHOabI CO3ma CTPOMHYIO TEOPUIO



64 H3 ucmopuu snekmpomexHuxu

«QJIEKTPUYECTBO» Ne 4/2012

OOMOTOK 3JCKTPUICCKUX MAIIWH ITOCTOSHHOTO TOKa,
KOTOpasl TIOJOXHUIAa KOHEIl KyCTapHUYECTBY B 3TOM
TPYIHOUM 00JIACTM M 3TUM CIIOCOOCTBOBaJia OBICTPOMY
Mporpeccy B 00JacTU 3JIEKTPUUYECKMX MAallUH ITOCTO-
SIHHOTO TOKa» [22].

B mpenucnoBun K cBoeil KHUTEe ApPHOJIbA ITMIILET:
«OTInyuTeNbHbBIE U OOIIME CBOWCTBA pPa3IMYHBIX 00-
MOTOK MOTYT OBITh TOYHO YCTAHOBJICHBI IIPU ITOMOIIA
MpaBuJ BKIIOUEeHUSsI. POACTBO KOJbLIEBBIX, OapabaHHBIX
U IMCKOBBIX OOMOTOK MPHU 3TOM CTAHOBUTCSI OTYETJIM-
BBbIM, U TI€PeXo] OT OAHON OOMOTKM K APYTOi BBIMOJ-
HsIeTcs 0e3 TpynHocTei. [1paBuio BKITFOUEHUST OXBAThI-
BaeT, OJHAKO, HE TOJbKO M3BECTHBIE OOMOTKH, HO U
MO3BOJIsIET MHOTO OoJiblie. OHO JaeT olllee pelleHue
oOMoTouHOM mpoobaeMe. [Ipu ero momouy U IMocpen-
CTBOM HM3JIOXEHHBIX B IIEPBOM pasejie CIIOCOOOB CO-
eOWHCHUS WHOYKTUBHBIX IIPOBOTHUKOB BO3MOXKHO
MMPOCKTUPOBATh HOBBIE OOMOTKH. B mociemyrommx
pasmeniax TPEACTaBICHBI MHOTME OOMOTKM, OO 3TOTO
MHE HE HM3BECTHBIC».

Tpyn ApHoJbIa MOMEHTAJIbHO ObUI 3aMEYeH U CTall
XpeCTOMaTUHBIM. B KadecTBe mpmMepa IpuBEAEM IIH-
taty u3 moHorpadum I'mcbepra Kanma «JIuHamomarim-
HBI. AnbTepHaTtopel M TpaHcdopMaTopbl», W3TaHHOM
BCEro uyepes roj mocje myoauKauuu ApHOJIbLlaz. Kann
MpU UBJIOXKEHUM MaTepuaja CBOel KHUTH, KacaroIllero-
Csl IOCTPOEHUST 0OMOTOK, muieT: «O0beM MOEro Coum-
HEHUS TO3BOJISIET COOOILIUTD JUIb HEKOTOphIe, Haubo-
Jiee pacIpocCTpaHEHHbIe TUIIBI O0OMOTOK. ZKenarolue
O3HAKOMUTHCS C OTUM MpeIMeToM 0oJiee MOIpPOOHO
JIOJDKHBI 00pPaTUTLCS K TIPEKPacHOM, XOTS HeOOJbIION
KHHUTEe II-pa ApHOJbIa «SIKOpHBIE OOMOTKM AWHAMOMA-
IIWH TIOCTOSTHHOTO TOKa». JOKTOp ApHOJBI M3lIaract
IpeaMeT B BecbMa yIOO0OIIOHITHOM (hopMe W IMOKa3bIBa-
eT, KaK MOXHO IIPEICTaBUTh BCSIKYIO TaHHYIO OOMOTKY
U U300pecCTM HOBBIE IIOCPEACTBOM aJire0panyecKux
dopmyn u nguarpamm» [23]. Cnyctsa moutu 100 jeT mpo-
deccop WN.I1. KomblioB B yuyeOHMKE <«DIEKTpUYECKUE
MalluHb» HanuueT: «[lepBoii TeopeTnyeckoit padboToit
MO MPOEKTUPOBAHUIO DJICKTPUUYECKUX MAIIUH MOXHO
cyuTath paboty D. ApHoJibJa MO TEOPUU U KOHCTPYHU-
poBaHMI0O OOMOTOK» [24].

B tom xe 1891 r. ApHoaba ye3zxkaer u3 Puru, mo
cioBaMm b.U. YrpumoBa, «He mo cBoeii Boje». B aror
roj mperogaBaHue B PUKCKOM IMOJTUTEXHUKYyME CTaslo
BECTUCh Ha PYCCKOM $I3bIKEe. APHOJIb IJIOXO 3HAaJ pyc-
CKUI U «He 0e3 coxalieHus1» BepHycs B LlBeiiuaputo.
IMoxupator PyzKcKMit TTOTUTEXHUKYM U MHOTHE APYTHE
HeMmelkue Tpodeccopa, U3 TperogaBaTesiell ocTanach

2r uncoept Karm Ob11 MeXIyHapOaHO MPU3HAHHBIM aBTOPUTETOM B
00J1aCTH BJICKTPOTEXHUKHU U dJIeKTpoMeXaHUKU. B 1887 1. OH BbIBEa
3HaMeHUTYIO (hopMyy TpaHchopmaTopHoil DIC, U3BECTHYIO Kaxk-
IIOMY 3JIEKTPOTeXHUKY. Kamm sBisijicss Ha TOT MOMEHT WHXEHe-
POM-KOHCYJIFTAHTOM MEXITYHapOJTHOTO YPOBHSI, y4acTBOBAJ BO BCEX
BaXKHBIX MEPOMNPUSITUSX, CBSI3aHHBIX C 3JEKTPUYECTBOM, U OYEHb
BHUMATEJLHO CJIEIVIT 32 TIPOTPECCOM B O0JIACTH DIEKTPOTEXHUKU.

JIMIIb nojioBuHa. KauecTBo oOpa3oBaHUSI pe3KO CHU3U-
mock. B 1897 1. pekTop XapbKOBCKOTO TEXHOJOTMYE-
ckoro wmHctutyta B.JI. KupnuueB nocetun Puskckuit
MOJUTEXHUYECKUI MHCTUTYT (TOIOM paHee Mpeodpa3o-
BaHHBIM M3 PUKCKOro MOJMTEXHUKyMaA) IS OLEHKU
ypoBHsI TipeniogaBaHus. Jla, opuiManbHbIi cTaTyc ObLT
noBeIlIe, HO Kupnmyes ¢ ropeuysio orMmeuan: «Iisg yc-
rmexa BBICIIETO YYeOHOTO 3aBeleHMS WMeEeT TIJIaBHOE
3HAYEHUE TATAHT MPOdEeccCOpoOB, B HEM MPEMONAIOIINX».

B a10 Bpems Bo @pankdypre-Ha-MaiiHe mpoxoam-
Jla MexayHapoaHasi 3JEKTpOTeXHUYecKash BbICTaBKa.
BricTaBka Bollljla B MUPOBYIO UCTOPHMIO COOPYXEHUEM
n gemoHcTpanueit JlaypeH-PpaHKpypTCcKOil Tpexdas-
HOI 3JIeKTponepenayu, KOTOpyo OCYIIECTBUIN J1Ba Te-
HUAJIBHBIX WHXeHepa-KoHcTpykTopa: M.O. JonuBo-
Hob6poBonbckuii, padoraBmmii B «AEG», m Yapib3
Bpayn — texumueckuii mupektop llIBeitiiapckoro 3a-
Boma «DpAUKOH». B mepmon paboThl BHICTABKUA ITPOBO-
nuiacst MexayHapoaHbIM 3JIeKTPOTEXHUYECKU KOH-
rpecc, Ha KOTOpOM ObLI 3asBJIeH NOKJan DHreaboepTa
ApHonbaa C «TeMOi1, KoTopas OyAeT yKa3aHa JOTIOJ-
HUTenbHO». Ho pamunuum ApHoabaa HET HU B CITMCKE
YYaCTHUKOB, HU BBICTYMaBIIMX. B TOT MOMEHT ero 3a-
ootusia Tipobjiema TpynoycTtpoiictBa. Cyanbe ObLIO
YTOHO C/IeJIaTh TaK, YTO APHOJIbI BCKOPE CTajl OAHUM
M3 TIEPBBIX KOHCTPYKTOPOB TpexX(da3HbIX IBHUTATEJICH.
OceHnblo aToro roga Yapab3 bpayH yBonuiacs us «3p-
JukoHa» 1 1 okTsa6pst 1891 1. BMecTe co CBOUM KoJuie-
roii Banbrepom BoBepu OTKpbLI COOCTBEHHOE IIpel-
npusitue «bpayH, bosepu u K° B r. bageH. Ha ocBo-
oomuBlIeecsT B «DpIUKOHE» BaKaHTHOE MECTO OBLIT
MPUHIT ApPHOJbA. DTO OBIJIO OYEHb CMEIbIM IIIaroM
KaK PYKOBOJCTBa «DpJMKOHA», TaK U caMOro ApHOJIb-
na. «DpJIMKOH» K TOMY BPEMEHU — OIHO M3 KpyIHeli-
IIMX JEKTPOTEXHUYECKMX MpenanpusTuii EBpomsl, a y
ApHOJBIAa OBIT TOJBKO MPaKTUICCKUI OMBIT TeXHUYE-
CKOro pykoBojcTBa HeboJibiioro Poccuiicko-bantuii-
CKOTO 3JIEKTPOTeXHWYECKOTO 3aBoma. [Ipembimymimii
TeXHUYECKUN nUpekTop «DpiaukoHa» Y. bpayH Obu1
yXe MPU3HAHHBIM KOHCTPYKTOPOM KaK 3JIEKTPUUYCCKUX

MammHOCTPOUTENIbHOE TIPEATIPUITHE «DPIUKOH»
(koHner 80-x ronos 19 B.)
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MaIlliH, TaK ¥ BBICOKOBOJIbTHBIX 3JIEKTpoIiepenad. Ap-
HOJIBAY TOJBKO TIPEACTOSIIO IOKa3aTb CBOIO CO-
CTOSITETBHOCTh B KAUECTBE TEXHUYECKOTO PYKOBOIUTEIS
Takoro Macimraba. Cieayer, oq1HaKO, OTMETUTh, YTO Me-
xny D. ApHonbaoM u Y. BpayHoMmM ycTaHOBUJIMCH OT-
JIMYHBIE OTHOLUeHus. B cBoux Oyaylimx KHurax Ap-
HOJIBJI B KaueCcTBe 00pa3llOBBIX ITPUMEPOB HEOTHOKpAT-
HO mpuBOAWJI KOHCTpyKuuu «bpayH, boBepu u K°».

O pabote ApHoJbIa B TOT IEePUOA MOXHO CYIMUTb
Mo oTpbIBKY U3 ctatb M.O. JlonnBo-/100poBoabLCKOTO
«W13 ucropun tpexdaszHoro toka» [25]. I[IpusBenem ero
TTOYTHU TIOJIHOCTBIO, TTOCKOJIBKY OH OYe€Hb TOYHO OIH-
CBIBAaeT Te 3ala4d W TMPOOJEMBbI, KOTOPbIE CTOSIU TIe-
pel KOHCTPYKTOPaMU 3JIeKTPOJBUTATENC TOTO BpeMe-
HU. Muxann OcunoBuY ObLT TEXHUUYECKUM PYKOBOAM-
tenemM koMmraHuu «AEG». «Bpnmukon» u «<AEG» BbI-
MOJIHSUTA MHOTO OOILIMX TIPoekToB, 1 [onuBo-/o6po-
BOJIBCKUIT TeCHO pabotan ¢ ApHombaoMm. Cpasy mocie
sHameHuToir Jlaypen-dpankdyprckoit  TpexdasHoit
snekTporniepenaun 1891 r. JlaydeHckas 31eKTpocTaH-
LIMs cTaja cHaOXkaTh I'. XalJabOpOHH Tpex(da3HbIM TO-
koM. Y «(AEG» BO3HMKJIa HEOOXOIUMOCTb CPOUHO Ha-
JIaIUTh CepUHHOE MPOM3BOICTBO ACUHXPOHHBIX TPEX-
¢a3HbIx aBurareneit MomiHocThio ot 0,5 1o 10 j.c. Bor
yro numeT Mwuxaun OcunoBud 00 3TOM MPOEKTE:
«4 yctaHOBuUJ, 4TO OapabaHHas OOMOTKa SIBJISIETCS
Haujay4ylei (1o CpaBHEHUIO C TPAaMMOBCKOIi), HO, C
IPYroii CTOPOHBI, olacajicss HaMaThIBaTh TaKoil Oapa-
OaHHBIN CTATOP TOHKUMHM IIPOBOJAMU B ITOIY3aKPBITHIX
ma3ax (B TO BpeMsI TEXHOJIOTMS M3TOTOBJICHUSI OOMOTOK
OblIa elle HecoBeplleHHa. — Aeém.), 1 obOpaTWiCcs K
clenyoleit popMme pelreHus BoIpoca. DIeKTPOIBUTA-
Tellb MMeJl OOMOTKY M3 CTepXKHEl u BUJIOKS.... Ipu
pacuere TpeOyeMoe HampsiKeHue o0Ka3ajgoch OYeHb
HU3KUM (Hampumep, ToJbko okojio 10 unmu 20 B), Ho
3aTO Ha TUTMTE, Ha KOTOPOW yCTaHABIMBAJICS 3JIEKTPO-
JIBUTATeNIb, ObUI ITOMEIeH MaJeHbKUil TpaHchopma-
TOp. DTOT TpaHchopMaTOp MOTHUMANT HATIPSDKEHWE Ha
SJIEKTPO/IBUTATENIE 10 HATPSIKEHUST CeTU, COCTABIISIIO-
mero mpuMmepHo 110 B». Takum o06pa3om, DOITOTHM-
TeJBbHBIN TpaHchOpMaTOp Ha KaXObIil IBUTATCIh 3HA-
YUTEJIPHO YCIOXHST KOHCTPYKIIMIO W YBEIWIMBAI
cToUMOCTb ycTpoiicTBa. [Ipogomkum onucanue [donu-
Bo-/loO6poBobckoro: «Ha npykecTBeHHOM HaMm Malllu-
HOCTPOUTEJBHOM 3aBOlEe <«DpPIMKOH» II0CIE yXoaa
bpayHa omnbiThl mpomo/kKadl ApPHOAbA... «DPIMKOH»
BBIMYCTUJI B KauyeCTBE IPOMBILIJIEHHOIO THMa KOHCT-
PYKLMIO, MPEACTABISIBIIYIO BO3BPAT K MOEMY IIEPBOMY
3JIEKTPOIBUTATENIO C KOJIbIIOM ['paMMa, HO C y4eToMm
MMPU3HAHHOTO TeIleph MPWHIIMIIA MUHUMAJIbHOTO pac-

3 B massl cTaTopa 3aK/IaIbIBATICh MEIHBIC H30MMPOBAHHBIC CTEPXK-
HU, KOHIIBI KOTOPBIX COOMPATKNCh Ha JIOOOBBIX YacTsX B cxemy. Ta-
KUM 00pa3oM B KaxI0M Ta3y ObLT TOJbKO OAWH MPOBOAHUK. YTOOBI
co3nath HeoOxomumyto MJIC, 1Mo CTepXHSM JOJKeH ObUT TMpoTe-
KaTbh OOJIBIION TOK TPU MAJIOM HAIPSIKEHWM Ha 3aKUMax.

cestHUA... JIIsl CHIDKeHUST pacCesTHUSI COTPYIHUKH «Dp-
JINKOHA» TIPUOETIN K Ype3BbIYafHO MaJleHbKOMY BO3-
IYIITHOMY 3a30pYy MEXIYy MHIYKTOPOM M SIKOPEM; OHM
B3s1IM okoJjio 0,5 MM, B To BpeMsl Kak B «<AEG» 3a3op
1 MM cuuTaiu CAUIIKOM MaJleHbKHM C TEXHUYECKOM
TOYKU 3peHust. Takum oOpa3zom, koibla I'pamma cHo-
Ba CTAHOBWJINCH MTPUEMJIEMBIMHU, a TIOCKOJIBKY MX MOX-
HO ObUIO HaMmaThIBaTh' HemocpeacTBeHHo mis 110 B u
BBIIIIE, TO 3TU MOTOPHI OOXOAMJIUCH JEUIEBIIEC, YeM BbI-
myckaembie Hamu. [Toatomy «<AEG» Bckope Tepekio-
YUJIACh HA THUIIbI «DPIMKOHA». DTOT TUII JIEKTPOIBH-
ratenst «<AEG» BhITycKajla B TeUeHHUE HECKOJIBKUX JIET
B OYCHH OOJIBIIIOM KOJMYECTBE; TH DJICKTPOIBUTATE-
JI1, paboTaIIMe B HEJIETKUX YCIOBUSIX, MOXHO BCTpe-
TUTh HAa MHOTHMX YCTaHOBKaX ellle 1 Ternephb (T.e. Oojiee
yeM 20 JIeT cmycTs MOocCje YCTaHOBKU). DTO SIBISIETCS,
HECOMHEHHO, TakXXe CBUICTEIHCTBOM MEXaHUYECKOM
MPOYHOCTU KOHCTPYKIIMM TOTro BpeMeHHu. ToJIbKO K
KoHLy 90-X rogoB, Korjga Bompoc O Tpex¢a3zHOM TOKe
OBLT yX€ XOpOoIIo pa3paboTaH, MOBCEMECTHO BO3Bpa-
TWINCh, U TeNepb YK€ OKOHYaTelbHO, K OapabaHHOMY
TUMy. 3a 3TO BpeMsl Mbl HAyYMJIUChH JIydllle HaMaThbi-
BaThb OOMOTKY JUISI 3TOTO THUITA M TAKMM 00pa3oM CMOT-
JIN WCIIOJIb30BaTh €T0 IIPEUMYIIECTBA B OTHOIICHUM
0COOCHHO HU3KOIO PAcCesHUs M eIlle JIy4dIlle MCIIOIb-
30BaTh MaTepuaid». MHTepecHO, 4TO, IO CBEICHUSIM
O.H. BecenoBckoro, oauH TakKoi ABUraTelb C IpaM-
MOBCKOI OOMOTKOIi cTaTopa U KOPOTKO3aMKHYTOI 00-
MOTKOI poTopa MolHocThio B 4,5 kBt M.O. Honu-
Bo-/loOpoBonbeckuii mogapusl MoOCKOBCKOMY MOJIUTEX-
HUYECKOMY My3elo [26]. DToT nBuraTteib U ceiyac
MOXXHO BHWJIETb B My3ee€ KaK CBUIETEIBCTBO COBMECT-
HOI paboTbl aByX reHueB — JonuBo-J100pOBOIBCKOTO
U ApHOJIBIA.

ACHHXPOHHBII JBUTATE]Ib KOHCTPYKIIMH
M.O. JonuBo-/106poBOIbCKOTO—D. APHOJIbIA
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Ha 3aBoge «OpaukoH» ApHoibA IpopaboTal 10
1894 r. Ilox ero pykoBOICTBOM CO3MaHbl CEpUM pa3-
JIMIHBIX 3JICKTPUUCCKUX MAIIWH, «HACTOSIIUX IIeHeB-
POB 3JIEKTPOTeXHUKMU». OH TIEPBBIN MPUMEHUI «K TPYy-
30MOIBLEMHOMY JIEJTy KaTSIIylocs 0aJKy ¢ YCTaHOBJIEH-
HBIM Ha HEl 2JIeKTpoaBUTaTeeM». APHOJIbI He 3a0bl-
BaJl 1 O CBOeM IiepBeHIle PHkKckoMm 3aBojie, KOHCYJIb-
TUPYsl €ro CIeUaJUCTOB I10 TEeKYIIMM MpOoeKTam
9JIEKTPUYECKMX MAIlIUMH. 3aHUMAasICh MNPaKTUYECKUMU
BompocaMu «DPIMKOHA», APHOJIbI HaxOAWJI BpeMms U
IJIsT HaydHOM paboTbl. OH HakaraMBaj KOJocCaJabHBIN
00BbEeM CTAaTUCTUYECKOIo MaTepuajia Io MPOeKTUPOBa-
HUIO 2JICKTPUUECKUX MAIWH, MYOJIUKYs OMHOBPEMEH-
HO OJIHY cTaThlo 3a Apyroil. [TomuMo mocTosiHHON Ha-
YUHOIT TeMBl (OOMOTKHU KOJUIEKTOPHBIX 3JIEKTPOJIBUTA-
TeJiel MOCTOSTHHOTO TOKa) €ro MHTEPeCOBaJ U OMHO-
¢a3HBIl aCUHXPOHHBINA ABUTaTedb, U MOACPHU3AIUS
PEIyJIbCMBHOTO 3JICKTPOIBUTATENISI. A TJIaBHOS, MMCH-
HO B <«DpINKOHE», KOMMEPYECKOM IIPEANPUSITUM,
[JIABHOM IEJIbI0 KOTOPOTrO OBUI (PMHAHCOBHIN YCIIEX,
ApHonbl copMynmpoBan st ce0sT OCHOBHOM TPWH-
LIUIT WHXXEHEPHOTO MCKyCcCTBa: «3amadya MHXKEeHepa COo-
CTOUT B TOM, YTOOBI YIOBJICTBOPUTH BCEM ITOCTABIICH-
HBIM TpeOOBaHUSIM TPU MUHUMYyME 3arpar. UToObl
BO3MOXHO OJIMKE TOAOUTH K 9TOMY MUHUMYMY, HYX-
HO BO3MOXHO TIATeJIbHEE PaCCUUTATh MALIUHY, a JJIsT
9TOr0 HYXXHO 3HaThb €€ Teopuio» [27].

Wwmst ApHonlbia CTAaHOBUTCSI M3BECTHBIM B 3JICKTPO-
TexHnuyeckoMm Mupe. B 1894 1. B Briciieil TeXxHUIeCKOM
mkoje Kapicpys pemanuchk IpoOJIeMbl IO OpraHU3a-
LI DJIEKTPOTEXHUYCCKOTO OTmejieHus. Bricmias Tex-
HMYecKas IKojia Oblia mpeobpa3zoBaHa B 1865 1. u3
IMonutexuukyma B Kapncpys Benukum repiorom ba-
neHckum @punpuxom | 1 moroMy Hocua ero UMsl —
«@punepuiiana». DTo OBUIO cTapeiiliiee BBICIIEE
yuyeOHoe 3aBeaeHMe B ['epmanHuu u yetBEépToe B EBpoO-
e TocJie MapuXKCKOTo, MPaXXCKOT0 M BEHCKOTOo. 3/1ech
paboTany U yYWJIMCh TaKue M3BECTHBIE JIIOIM, KaK HO-
oenesckmii maypear Kapnm ®epmunang bpayH, mepso-
OTKpBIBaTelb XUAKUX KpucTaioB Otro JlemManH u
nzobperatenb aBromoouast Kapn beHu. ApHouba ObLT
MpUIJalleH Ha JOKHOCTh Mpodeccopa MO 3JIEKTPO-
TexHuke. Ero 3amaua 3akiioyanach B OpraHu3aluu
BCEro mpoliecca MperofaBaHUs Ha 3TOM OTHCJICHUU.
Ho mpurnamieHusi ApHOJbIa JEKIMU IO 3JIeKTPOTEeX-
HUKe 4YuTanu TpenogaBarenu MHcTUTYTa (GUBKKMU.
Yucno cTyneHTOB B MEPBBI ceMecTp cocTaBwio 43
yes. B 1896 r. Giaromapst akTUBHOM A€STEIbHOCTU Ap-
HOJIbJIa HaYaJIOCh CTPOUTEIBCTBO DIIEKTPOTEXHUIECKO-
ro mHcTUTyTa. OUIIMaTbHOE OTKPBITHEC MHCTUTYTA CO-
crostmoch 18 mast 1898 1. Peur ApHoNbIa Ha OTKPBITUM,
B KOTOPOI OH Jajl 0030p COCTOSHMSI 3JICKTPOTEXHUKU
TOTO BpEeMEHHU, BBhI3Bayia OoJbInoil mHTepec. OH, B Ya-

CTHOCTH, CKa3all: «DJIeKTpUIecKue SIBICHUS N3yJalliCh
B TeUECHNE MHOTHX IECATWJICTHI TTOAPSII TOJBKO B (hH-
3UYECKNX KaOWHEeTax... HINTEIbHOE BpeMs HOCHUTEIISI-
MU 3JIEKTPOTEXHUICCKNX 3HAHWIN SBISUTUCH (DUBUKH U
OHM Xe 3aHUMAaJINCh KOHCTPYMPOBAHWEM IMHAMO-Ma-
IIWH U OCBETUTEIBHBIX CUCTEeM. bojiee MHTEHCUBHOE
pa3BUTHE U TOJHOE JTOBEpUE K JOCTHKECHUSIM CHUJIBHO-
TOYHOM 3JIEKTPOTEXHUKM TPUIIJIO JIMIIb TOTHA, KOTIa
WHKEHEP CMOT B ITOJIHOM Mepe BCTYIIMTb B CBOM IIpa-
Ba. CeromHsI B 3JIEKTPUUYCCKON TTPOMBIIIJICHHOCTH Lia-
pUT MHXeHepHoe aeno. Co3gaHue MalllMH MOIIHOCTBIO
B TBHICSYM JIOMIAAUHBIX CUJI U CTPOUTEIbCTBO OTPOM-
HBIX 3JIEKTPOCTAHLIMI BbIBEJO MHXKEHepa Ha JOJKHBIN
YPOBEHb, HAYaB CO CKPOMHBIX TOCTHXKEHUI, OH JOCTUT
BEJIMKON Lieu. BeIciive TexHUYecKue IIKOJbI CIeIM-
JU 3a 3TUM MpeBpalleHueM. DIEeKTPOTEeXHUKA KakK
yuyeOHasl TUCUUILIMHA OTAEIUIach OT YUCTON (hU3MKHU,
M Yy BBICIIMX TEXHUYECKUX YUEOHBIX 3aBEICHUIl BCe
CHJIbHEEe TIPOSIBIISIETCS] CTPEMJICHHE BBIITYCKaTb He (hu-
3MKOB-2JICKTPUKOB, a MHXEHEPOB-2JICKTPUKOB, pa3ou-
parommxcss B TeXHUKe» [28].

B I'epMaHuM K TOMy BpeMeHU ObLIO YK€ HECKOJb-
KO BBICIIMX YYEOHBIX 3aBeAeHUil, rie oOydeHUe DJIeK-
TPOTeXHUKE ObLIO OsiecTsile opraHuszoBaHo. Hu omHa
CTpaHa B MUpE HE MMeja CTOJbKO BBICIIMX, CPEAHUX U
HU3ILIMX 3JEeKTpOTeXHUYeckux I1koa. B Jlapmiuranre
MpernoaaBaj BbIIAIOLIMIACS YUeHbI U Meaaror mpodgec-
cop Bpasm Kurtnep. B bepnuHe cnenuanbHOe 3J1eK-
TPOTEXHUYECKOE OTIAEJACHUE BO3IJABISI THUOHEP pa-
nuocBsian Anonbd Cnabu, 3mech Bell OJHO BpeMsl 3a-
HATUS yXe yroMuHaBlMiics Bbimie ['mcoept Karm.
Crnenyer TakxKe Ha3BaTh ITOJOOHBLIC yuyeOHBIE 3aBefec-
Hus B MionxeHe u Ityrtrapre. Ilepen ApHoOIbIOM
BCTaJla CJIOXHAs 3amadya; MaKCHUMaJIbHO OBICTPO HOC-
TUYb YPOBHSI TIPEMOAaBaHMS M HAYYHBIX MCCIICIOBAaHUI
B 3TUX M3BECTHBIX BYy3aX.

HMHcTuTyT ApHoOJIbAa ObUT BEJIMKOJIETIHO OCHAIEeH
MHOTOYMCJIIEHHBIMU JIa0OpaTOPUSIMU, UMET COOCTBEH-
HYIO B3JeKTpocTaHluoo. Yucio oOyyaoliuxcs pe3ko
BO3POCJIO M COCTaBJISLIO B JieTHeM cemecTpe 1898 .
86 mpakTUKaHTOB U 166 cTyneHTOB. B creHax By3a BbI-
TOJIHSUTUCh Cepbe3Hble HaydHbIC MCCIEIOBaHUS B pas-
JIMYHBIX HampaBJeHUSX 3JeKTpoTexHUKHU. 1o cimoBam
COBPEMEHHUKOB, IperonaBaHue 31eCh ObLIO IOCTaB-
JICHO Ha <«HEHOCSTaeMyl0 BBICOTY». APHOJBI CO3Maj
OJIECTSIIYI0 HAayJYHYIO IIKOJY, BOCIIMTaB U OOBCIMHUB
BOKPYT UIEH pa3pabdOTKM TCOPUU M METOAMKHU pacuera
BJIEKTPUYECKNX MAIIMH CBOMX YYCHUKOB M KOJUIET.
Pycckuit  yuénblit-sHuukinoneauct I1.J1. BoitHapos-
ckuit, mpodeccop I[leTepOyprckKoro >JIeKTPOTEXHUYEC-
CKOrO WHCTUTYTa, B CTaTbe <«DJEKTPOTEXHUYECKHUE
y4eOHBbIC 3aBeNCHUsI» ITHUIIET: «...MMEETCSI MHCTUTYT B
Kapncpys, ocHoBaHHBI B 1896 T. 1 OpraHM30BaHHbIIA
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mpodeccopoM ApHOJIBIOM, MPEITOAABABIINM pPaHbBIIEC B
PuxxckoM nonutexHukyme. B mHcTUTYTE ApHOJbIA B
OCOOCHHOCTM XOPOIIIO IIOCTaBJIeHA 3JIEKTPOMEXaHUKa
(TIocTpoeHNe AMHAMO-MAIMH, 3JCKTPOIABUTATEIeH U
TpaHchopmatopoB)» [29].

Bcero 3a HECKOJIBKO JIET COBMECTHO CO CBOUMM
yueHukamu HMencom Jlaccenom Jla-Kypom, One 3u-
BeproM bparmramom u Anbppenom Dpenkernrem Ap-
HOJIBI, CO3IaeT Ceprio (pyHIAMEHTAIbHBIX TPYIOB, OX-
BaTBIBAIOIIMX BCE B TO BPEMSI M3BECTHBIC TUIIBI 3JICK-
TpuYyecKux MaiuH. [IpuBenem mnepedyeHb, COCTaBIICH-
Hbelll Mandpenom MaiiepoMm, TpynoB ApHOJbAA U €ro
YYEeHUKOB 3a BpeMms padotel B Kapncpys [30]:

1902 r. Mamunbl moctosstHHOTo ToKa. T. 1. Teopus
MaIllMH ITOCTOSTHHOTO TOKa;

Texnuka nepemeHHoro toka. T. 1. Teopust mnepe-
MEHHBIX TOKOB;

1903 r. MamuHbl nioctosiHHoro Toka. T. 2. KoHcr-
PYKIUSI, pacdeThl, UCCIEIOBAHNS M PEKUMBI PaOOTHI;

1904 r. TexHuka nepemeHHoro Toka. T. 2. TpaHc-
dopmaTopsl: TeOpHUsa, KOHCTPYKIIMSI, PACUCTH U PEXKM-
MBI pabotbl; TexHuka mepeMeHHoro toka. T. 3. O0-
MOTKM MalllMH TIEPEeMEHHOIO TOKa;

Texnuka nepemeHHoro toka. T. 4. CHMHXpOHHBIE
MaIllMHBI TTePEMEHHOro Toka. ['eHepaTopbl, MOTOPHI 1
ImpeoOpa3oBaTeIn: TEOPUs, KOHCTPYKILIMS, PacyeThl U
peXUMBbl PabOThI;

1906 . KomMmyTamusi KOJUIEKTOPHBIX MalllMH TIO-
CTOSTHHOTO U TIEPEMEHHOTO TOKa;

1909 r. Texnuka nepeMeHHoro Toka. T. 5. AcuH-
XpOHHbIE MalIMHBI TlepeMeHHoro toka. Y. 1. AcuH-
XpOHHasl 3JeKTpUYecKas MalldHa: TeOpusl, KOHCTPYK-
LU, pacyeThl M PEXKUMBI pabOTHI;

1912 r. Y. 2. KosuieKTopHbIe MallMHbBI TTEPEMEHHO-
rO TOKa: TeOpHUs, KOHCTPYKIIUS, PAcUeThl U PEXKUMBI
paboTHhI.

KHUTM MrHOBEHHO pacKyHajauch, IPUXOAUIOCH TIe-
yaTaThb JOTOJHUTENIbHBIC TUpaxu. MHTepecHa 3aMeTKa
B POCCHUICKOM XypHaje «3DJIEeKTPUYECTBO» O TOSBIC-
HUM HOBOro Tpyda ApHojbaa. OHa HaYMHAETCs CJIOBa-
mu: «He mpoxoaut roga, 4ToObl HEYTOMUMBIH TIpodec-
cop ApHOJIbI HE BBITYCTUJ KaKOTro-JIMOO COYMHEHUSI»
[31]. TIpocmaTpuBasi ero pabOOThI, 3amaelllbCs BOIMPO-
COM: KakK 3TO BCE MOXHO ycreTb? MHoOrue ThICSUYU
CTpPaHUI[ CTPOTOTO HAYYHOTO, HO B TO K€ BpeMs IO-
HSITHOTO, METOJIOJIOTUYECKU BBICTPOCHHOTO W3JIOXKEe-
ausg. OyHgaMeHTaJdbHBIC WCCICIOBAaHMS B O0JACTH
BJIEKTPUUYCCKNX MAIlMH — THICSTYM PUCYHKOB, Tpadu-
KOB, ueprexeii, ororpaduii. TpyagHO ITOBEPUTH, YTO
10 ApHOJbIa HMYEro IMOIOOHOrO HE CYIIECTBOBAJO.
3Oto ero meruine. IMeHHO ApHOJIbI MTOCTPOMI KapKac
coBpeMeHHOI anekTpoMexaHuku. Jla Kyp mosxe Ha-
MUILIET, YTO 3TOT I'PAHANO3HBII TPYA «MOT BO3ZHUKHYTb
TOJIKO TIOTOMY, YTO CO3[aHUE TIPEANMPUHST YeOBEK
CO CTOJIb PEIKOI TPYyAOCHOCOOHOCTBbIO M HecrudaeMoit
aHeprueii». «PopcupoBaHHbBIN HayYHbBIN TTPOPHIB B 00-
JIaCTW 3JICKTPUYCCKUX MAIlMH» — TaK Ha3bIBalU TO,
yTO crienan ApHoJba. «Bmactutenb a7eKTpOTEXHUKW»
— TaK BeJIWYaId €ro KOJIJICTH.

W eme oauH BaxkHbIii MOMeHT. Tpyabl ApHojbaa
M300WIOBAJIM KOHKPETHBIMU TIpUMEpaMU 3JIEKTpUIe-
CKMX MAaIllH, BEIYIINX MHPOBBIX KOMITAHWI TOTO Bpe-
MeHU: «DpaukoH», «bpayH, bosepu u K°, «AEG»,
«BectuHray3 DnekTpuk», «CumeHc u laabcke» u mp.
Oco0eHHOCTH KOHCTPYKILMHU TIIATEIBbHO, M0 MEJIoUei,
pazoupanmnch, naBasi TaKUM oOO0pa3oM BO3MOXHOCTH
M3yJamlleMy MOAPOOHO O3HAKOMUTHCS ¢ HOBEHIIMMU
pa3paboTkaMu B 00OJlacTU 3JeKTpoMmexaHuku. CoBpe-
MEHHBbIC YUeOHUKHM, K COXAJICHUIO, 3a4acTylo OTIMYa-
IOTCSI OTCYTCTBMEM KOHKPETHBIX MPUMEPOB MPOAYKIINU
MUPOBBIX JIMIEPOB 2JEKTPOMAIIMHOCTPOSHUST U T1OCTU-
KEHMI B 3TO obOjacTu. B To manekoe BpeMsl TTOHSTHE
«repefaya TEeXHOJIOTUi» OblIo 0oJiee AeCTBEHHBIM,
yeM B Hallu JHU. MaTtepuanbl U3 KHUT ApHOJIbIA pac-
XOIWJINCH IIUTAaTaMU, a TO U LEIbIMU TJIaBaMU TI0 MHO-
TOYMCJICHHBIM YYeOHWKAM pa3IMYHBIX aBTOpoB. Tak,
HaIIpuMep, XypHalT «DJIEKTPUUECTBO» OIYOJIMKOBAI B
1904 r. perieH3uI0 Ha KHUTY TIpodeccopa XapbKOBCKO-
ro TexHoyiornyeckoro nuHcruryra I1.I1. KonHsieBa «/1u-
HaMOMAIIIMHBI ITOCTOSIHHOTO TOKa», B KOTOPOIl aBTOP
«IMOAPOOHO M3jIaracT Teopuio OOMOTOK (MO ApPHOIb-
ﬂy)4» [32]. TlpaBma, B mocieaymolieM, 4yeM OOJIbIlIe
BpEMEHU MPOXOIUJIO C MOMEHTAa BbIXOAa KHUI Ap-
HOJIbJIa, TEM BCE MEHbIIE U MEHbIIE 3JEKTPOTEXHUKHU
(B TOM 4YmMclie M WMEHUTbIE KJIACCUKU BTOW HAyKH)
CCBUTAJIMCh Ha MEPBOMCTOYHMK, OTHIONb HE IO TIPUYH-
HE ero ycrapeBaHUs.

4 Bror dynnamenrtanbubiit Tpyn [lasma IlerpoBuya KomHsieBa
«DneKTpuyeckue MallMHbl MOCTOSIHHOIO TOKa» Ha MPOTSKEHUU
MOCJIEAYIOIINX TPEX NECATUICTUI ObIT OJHUM U3 OCHOBHBIX yueO-
HUKOB MPH TOATOTOBKE MHXKEHEPOB-3JIEKTPOMEXaHNKOB CTPAHBI.
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Oco0bIit nHTEpEC MIsT APHOJIbIA MPEACTABISIIA IBE
TeMbl: OOMOTKU DJEKTPUYECKUX MAIIMH U KOMMYTa-
LIMS KOJUIEKTOPHBIX MalllMH, KOTOPYIO OH TakXe Moj-
poOHO wucciegoBai. HecmMoTpsi Ha MHOrue aecsiTuie-
TUS 9KCIUIyaTallMM KOJUIEKTOPHBIX MallWH, MPOOJIeMbl
KOMMYTallM B TO BpeMsl ObUIM eIlle Majio M3Y4YCHBI.
DTO CHJIBHO MEIIajao KaK MpU IMPOCKTUPOBAHUM, TaK U
IpY 3KCIUTyaTalnu. 3agadya pa3pabOTKHA TEOPUHM KOM-
MyTallMM CTAaHOBWJIACh Bce 0oJiee aKTyaJlbHOW B CBSI3U
C TOCTOSIHHO BO3pacTalollleil MOILIHOCTbIO MAallWH I10-
CTOSTHHOTO ToKa. Pa3paborka Teopuu KOMMYTaLIUU
OblJIa CJIOXHOM KOMILJIEKCHOI 3agaudeil. ApHOJbI IH-
can: «YCTaHOBUTh TEOPUIO KOMMYTAlIMU OBLIO COIIpSi-
XEHO ¢ 0OoJbIIMMU TpyAHOCTSIMU. HyXHO ObLIO IMpo-
M3BECTU MOAPOOHBIE MUCCIIEIOBAHUS U pacueThbl, YTOObI
MOJIYYUTh PE3YyJIbTaTbl, KOTOPbIE MOXHO ObLIO Obl MPO-
CTO U yI1OOHO MPUMEHUTH MPU MPEABAPUTETIbLHOM pac-
yeTre MallWHBbl... Teopus KOMMYTALlMM SIBJISIETCS HeE
TOJIbKO MHTEPECHOI MaTeMaTUYeCKOl MpoOaeMoii, oHa
WMEET €11l BaXKHOE€ 9KOHOMUYECKOE 3HAYEHUE JJIsl Av-
HaAMOCTpOE€HUS... be3 TOYHOro 3HaHUS IIPOLECCOB
KOMMYTallMd W 3HAaHMUS BEJIWYMH, OKAa3bIBAIOLIUX
BJIMSIHME HAa 3TU TIPOLIECChI, HEBO3MOXHO BBIYMCIIUTH
HaWBBITOTHEHIIINE pa3Mephbl MAIIMHBI». YPOBEHb padboT
MO0 HCCIECIOBAaHUIO KOMMYTAIIUM, BBIITOJHEHHBIX Ap-
HOJIBAOM, OBLT O4YeHb BBICOK. IIpoBoaMInCh Kak Teo-
peTUYEeCKME, TaK U IKCIEPHMMEHTAJIbHbBIE HCCIIEI0Ba-
HHSl HAa MHOTOYMCJIEHHBIX CHELMATIbHO VISl OTUX LeJei
MOCTPOEHHBIX yCTaHOBKax. [lpuBenemM najneko He IoJi-
HBI CIMCOK JKCIHEPUMEHTAIBHBIX UCCIENOBAHUN
KOMMYTAalluK, MOKa3bIBAIOIIMHA TIIATEJIbHOCTD MOAX01a
K 9Toi mpobneme [33]:

MarHuTHbIE U3MepeHus: (CHsITUE KPUBOU MOJIs, U3-
MepeHue Ko3(DOdULIMEHTa paccesHUsi);

U3MEpEeHUe Pa3HOCTU MOTEHIMAJIOB (MEXIy KOJ-
JIEKTOPOM W IIETKON, MEXAY IJIaCTUHAMU, TMOTEHIIU-
aJibHble KpPUBbIE MOJ IIETKOM);

HUCCIeNOBAaHUE KOMMYTAlUMK MPY Pa3InYHbIX PEXU-
Max paboThl (XOJOCTOM XOH, Harpy3ka, KOPOTKOE 3a-
MBIKaHUE);

HUCClieloBaHUEe TIepeXOJAHOro MaJeHUsl HampsoKe-
HUSl, TIEPEXOAHOr0 COMPOTUBIEHUS U TEePEXOAHbBIX IO~
Tepb B 1LIETKAX B pas3JUYHBIX peXuMax padoTbl U MpHU
pa3HbIX TJIOTHOCTSIX TOKA.

YMecTHO OTMETUTh, YTO IMOAOOHBIE MCCIEeIOBaHMUS
IO CHX TOP TMPOBOJATCS MPU pa3padOTKe HOBBIX KOJI-
JIEKTOPHBIX DJIEKTPUUYECKUX MAILIWH.

DKCIepUMEHTHI eJIaIUCh OaXe ¢ IPUMEHEHUEM
ocuuytorpaduu, 4To B TO BpeMsl ObLIO OOJIBILION pel-
kocTbio. CoaBTOPOM ApPHOJIBIA B 3TUX MCCICIOBAHUIX
cran WM.JI. Jla-Kyp. Teopueit kKomMmyTauuu ApHOJb[I
3aHUMAaJICSI MHOTHE TOAbl. AHaIUTHUYeCKUe, rpadude-
CKME M DOKCIIEpUMEHTAJIbHbIE WCCAEA0BAHUSI HaIUIU
oTpaxeHue B jecdaTkax ero TpynoB. I[lapamnenbHo ¢

KoHTaKkTHBbI armnapar aJist UCCJACOA0BaHNA KOMMYTAallun

ApHonbpaoM 3Ty Tipobaemy wuccienoBaiau I1. ZKupo u
XK. ®umep-I'uaHen. OHU He3aBUCHMMO OT ApHOJIbIA
MPUILIM K OIUHAKOBBIM pe3yJbTaTaM. OTa Teopusl IMo-
Jlyuuja Ha3BaHUE <«KJIACCUUYECKOH TEeOpuM KOMMYyTa-
LUW» WA «TEOPUU KOMMYTallMu ApHOJIbIa» — aBTOPA,
OoJiee IPYTrUX HCClIeaoBaTeNieil MopadboTaBIIeTO Hal ee
pa3BUTHUECM.

Ha pycckoM s3biKe OBLIO IBa W3AAHUS KHUT Ap-
Hoapaa: B 1909 r. — «JlmHamMOMaIlMHbBI MOCTOSIHHOTO
ToKa» B 2 Tomax u B 1931 r. — «MaluHbl TOCTOSIHHO-
TOo TOKa» TOXE JIBYXTOMHUK. B mpemmcioBUM K COBET-
CKOMY H3IaHWIO TOBOPUTCS: «MalIMHBI TTOCTOSSHHOTO
TOKa» D. ApHOJIbAA MPEACTaBIIET COO0I KaK Mo 00be-
MY U COAEpPXKaHUIO, TaK 1 IO CBOEMY 3HAUYCHUIO KalIlM-
TaJIbHEHIIWIA TPpyA B OOJACTU 3JIEKTPOMAIIMHOCTPOE-
Hus. llenoe mokosieHHE 37MEKTPOTEXHUKOB, B YaCTHO-
CTU U PYCCKUX, TOCBITUBILIMX Ccebs paboTe IO 3JIeK-
TPOMAIIMHOCTPOEHUIO, U3yYalo 3TOT BOIPOC, IMOIb3Y-
schb KHUramu 9. ApHoibpaa. IToutu Bo Bcex pPyKOBO-
JICTBax JJIs1 OoJjiee JeTalbHOTO O3HAKOMJICHUS C MOAaB-
JITIOIIUM  YKCJIOM OTAEJbHBIX MOMEHTOB U3 TEOpUM,
KOHCTPYKIIMK U pacueTa 3JeKTPUYECKMX MAallMH aBTO-
pBI IO CHX TTOP OTCHLIAIOT yuTaTesiell K ApHOJbIY, Kak
K MEepBOMCTOYHUKY». M3manme 1931 r. 6butO mepepa-
o6orano u gononaHeHo WM.JI. Jla-Kypom. Bonbiryio pe-
MAKTOPCKYI0 pabOTy IIPHM ITOATOTOBKE 3TOrO M3TAHUS
nposeiau E.B. HMTyCOB5 u ' H. HeTp0B6, MNpUHUMAB-
U TakKe ydyacTue B IepeBone psiaa riaaB. MMeHHO
5TO M3JaHUWE, BBILIEAIIee OOJBIIMM THUPAXOM, CTallo
OCHOBHOI paboToit ApHonbAa, JOCTYMHON AJIsT U3ydye-
HUS IIUPOKUM KPYTOM COBETCKUX 2JIEKTPOMEXaHUKOB.

5 E.B. HutycoB — Bmocneactsuu mpodeccop, 3aBenylonnii Ka-
denpoit «DnekTpoodopynoBaHue TEKCTUIBHBIX (pabpuk» MOU; B
Hacrosilee BpeMst 3To Kadenpa 2J1eKTpOnpuBoia U aBTOMaTU3alUU
MPOMBIIIIEHHBIX YCTAHOBOK.

6 T.H. [lerpoB — BrociencTsuu 4ieH-koppecnonaeHT AH CCCP,
PYKOBOAMBILMK Kadenpoil «Diaekrpuueckue MaiiuHb» MOU ¢
1938 mo 1973 rr.
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JoctukeHnust ApHoJibAa KakK Y4eHOro U IperojaaBa-
TeJas TIONYYMIW TPU3HAHME elle MPU ero Xu3Hu. B
1905 r. oH ObLT MpPOM3BENEH B TailHble COBETHUKU, B
1906—1907 rr. 611 pekTopoM Bricieit mkoasr «®@pu-
nepuliaHa», B 1906 r. Beiciias TexHuyeckas IIKoJa
l'anHOBepa nmpucBouia eMy CTeleHb MOYETHOTO JOKTO-
pa-uHXeHepa.

B xu3Hu ApHojboa OTMEYaIM KaK «3aMedaTesIbHO
TYMaHHOTO M OT3BbIBUYMBOIO Ha BCE CBETJIOE M 0Jiaro-
poaHoe yenoBeka». b.M. YrpuMoB, KoTophbiii yuuiacs y
Apnonbsaa B Kapiacpys, nuiietr o6 atom: «IloucTtune,
MOXHO CKa3aTh, YTO B OTHOLICHWUM B3JIEKTPOTEXHWYE-
CKOro MamuMHocTpoeHMs Kapicpya caenaioch CBOETro
poma Mekkoro, Kyza co BceX KOHIIOB Mupa u3 I'epma-
Hun, Opanuwmu, [MIBeitmapuu, ABcTpuM, AHTINM,
Wramuu, Poccuu, CeBepHoit Amepuku, bpasunuu u
ABCTpallMi CTEKaJINCh ITPABOBEPHBIC 3JICKTPOTCXHUKHU
MTOCITyIIaTh BEJIMKOTO YIUTENSI, TOYIUTHCS Y TeHHUATb-
HOro KOHCTpyKTOpa-u3obperarensi. Bckope Bokpyr
ApHoJnbaa obpa3oBajach Iieiasl IIKOJa €ro yYeHUKOB,

e

Oys-unm 2. Apncssan, HHMEHEPHO-NPOMBEIAEHHAR GHENHOTERA

3. APHOMILA, npog, u H. 1 ANKIP et

NAVUHAMOMALLMHA

NOCTORHAAFD TOKA. MALLMHBI NOCTOSIHHOTO TOKA

Teepla, wentanie, soncTpyesis, pacters o padora o,
TOM [EFnly

Tows L TEOPHA w HCCNENOBAHHE
Teopla n wenuraunie
Thcpenay ¢ ewrmees stmoerpes M. M ETEA, 8 W LVUTL E & HHTYCORA o 1, 1 oetrons.

Ties pessnsmet wem. £ B. HITYGGRA 0
Fatpmiad s sopopet £ 2-os shmmmars MTHCGEA o F. AL ETFORA

sy, £ A, Awima w £ 1. petGepse.

B 7] O

CNETEFEYETL. @

Tawepetie ,Srmimet Trn, Hussssmareu 2, % W
r r\-’.m. F FOCYAAPCTREHHOE TEXHHHLCKOE W3NATEALCTBO
MOCTRA -

[My6nukarum . ApHOJIbIA Ha PYCCKOM sI3bIKE

CTaBIINX, B CBOIO OdYepedb, BUOHBIMU ACATEISIMHU Ha
2JIEKTPOTEXHUUECKOM TMOTpUlle. ApPHOJbI ObLT B 00-
IIEHWX CO CBOMMM YYEHUKAMU POIHBIM YEJIOBEKOM,
OTeYecKr TpeOOBaBIIMI WMHTEHCUBHOIO TpyAa, 000]-
PSABIINIT TIAZAIONMIMX OYyXOM, M BCEraa YIWBUTEIHHO
BHUMATEIbHBIN M BIYMYUBBIA TIPU TIPOSBICHUU yde-
HUKOM KaKOW-TM00 MHULIMATUBBLI B O0JIACTU MCKAHUS
HOBBIX (POPM BJIEKTPOTEXHUYECKOTO MAaIIMHOCTPOe-
Hus» [34].

KoioccanbHblii 00beM pabOThI, BBITIOJNHSIEMOI Ap-
HOJIBJIOM, HE MOI' HU CKAa3aThCsl Ha €ro 310poBbe. 16 HO-
sg6ps 1911 r. DHrenpbepT ApHOJIBI CKOHYAJICS OT 0O-
JIe3HU cepaua B Bo3pacTe 55 ner. CMmepTh ero Oblia
HEOXUJaHHA M Mpou3Beja IIOK B 3JIEKTPOTEXHUYE-
cKoM mupe. «bosb, ckopOb, COUYBCTBUE...» — 3TU CJIO-
Ba TIPO3BYyYalIM BCIen yxomsieMy TeHuro. I[loxayii,

HU OOWH THMOHEP 3JICKTPOTEXHUKH HE YIOCTaUBaJICS
TaKMX CJOB IIPM TIPOIIAHWM, KaK ApHoaba. [dma Bcex
3TO OBLIO JIMYHOW YyTpaToii. Poccuiickuii HaydHBII
MHUpP OTKJIMKHYJICSI Ha CMepTh ApPHOJbIa MHOTOYMC-
JICHHBIMU HEKpOJOTaMH, TPaypHBIMH COOpaHUSIMH W
3acenaHusgMu. I[lamsaTb 06 ApHosbAe MOYMTAIM BCTa-
BaHueM. B tenerpamme oT mMmeHm VI (37€KTpOTEXHM-
yeckoro) otmeia KMmmepatopckoro Poccuiickoro tex-
HUYECKOTro 00ImecTBa peKTopy BEIcIIeil TeXHWYeCKOM
mKoasl B Kapicpys roBopuiock: «CmepTh mpodecco-
pa ApHoOJIbIa — HEBOCIIOJHUMAS MOTEPS IUIST SJIEKTPO-
TEXHUKOB Bcero mupa». [Ipodeccop IleTepOypskcKoro
nommTexundeckoro umHctutyra C.H. YcaTterit nmcan:
«DIEKTPOTEXHUUECKUI MUP TIOTEPSIT OOJIBIIIOTO YeJI0-
Beka. CMepTh Ipodeccopa TOKTOpa-mHXKeHepa D. Ap-
HOJIbJA TJIyOOKO 3aTpPOHYJIA HAC, PYCCKUX JIEKTPUKOB,
cpeay KOTOPBIX TaK MHOTO €ro YYeHUKOB M elre 0oJjiee
MoYnTaTeNIei M TTOKJIOHHUKOB €r0 TPYIOB, €r0 IIKO-
Jbl» [35]. Ho caMble MPOHUKHOBEHHBIE CJIOBA MPO3BY-
yanu u3 ycT ero yueHuka b.M. Yrpumonsa: «C yBepeH-
HOCTBIO MOXHO CKa3aTb, YTO TBOPEHUS ApPHOJIbAA HE
MMEIOT COIEepHWKA, W MHOTOYHCIICHHBIC ITOYMUTATEIN
BEJIMKOTO YeJIOBEKa, MPOBOXABIIMWE €ro... YTeIIaIucCh
TEM, 4TO SICHO OCO3HABAJIM, YTO ... IyX €ro, XUBYIIUI
B €r0 TBOPEHUSX, B TOU SIPKOIl IMOJIOCE 3HAHUSI, KOTO-
pyo mpoOopo3auiia 3aKaTUBIIASICS 3Be3[1a, OCTAHETCs
BEYHBIM U HETJIEHHBIM».

T'oBops o mkoje DHreabbepTa ApHOJbIA, HEIb3s
HU cka3aTh 0 Pynonbde Puxrepe kak o ero mpueMHU-
Ke. Puxrtep ObLI yXe IIMPOKO M3BECTEH B 3JEKTPOTEX-
HUYECKOM MUPE KaK BBIIAIOLIMAICA UHXKEHED, KOrna Ha
Hero oopaTuJl BHUMaHUE APHOIBA U MPEIIOXUT eMy
BHEOUYEPENHYI0O MPOGhEecCOPCKy0 MOKHOCTh B CBOEM
HHCTUTYTE. DTO ciayyuiaock B 1911 r. K atoMmy Bpeme-
Hu Puxrtepy ucnonnuinock 34 r. 3a ero rieyaMmu Obljia
ycneniHas pabora B KOHCTPYKTOPCKUX OHOpPO, MCIbITa-
TEJIbHBIX 11€XaX, PYKOBOJICTBE MPOU3BOACTB Pa3IMUHBIX
TUMOB  3JCKTPUYECKUX MaIIMH. MHOTrOYMCIeHHbIE
U300peTeHusl, TJIyOOKMe MO3HAHUSI B 3JEKTPOMEXaHU-
Ke, Kumy4Jasl JesITeJIbHOCTh U IITMPOKKE CBSI3U B Hayd-
HOM M JIeJJOBOM MHUPE BBIIBMHYJIU €Tr0 B PsIIBl KPYI-
HEHIINX CIEeIMaJIMCTOB-3JIeKTpoMexaHKoB. Ilocie
cMepTu ApHoJibaa Puxrep MpuHSII pyKOBOACTBO DJeK-
TPOTEXHUYECKUM UHCTUTYTOM B Kapiacpys 1 okrtsi0ps
1912 1. 1 npossBUII cebsl TOCTOMHBIM ITOCeAOBaTEIEM
CBOET0 BEJIMKOTO MpeallecTBEeHHUKA. 3a 45 ner nmesa-
TEJbHOCTH B MHCTUTYTE OH cO31ajl (PyHIaMEHTAIbHBIN
MATATOMHBIA TPy TI0 SJEKTPUYECKUM MAalllMHaM.
CrpyKTypa TISITUTOMHMKA OBLTa IIOXOXa B IIEJIOM Ha
TPyAbl ApHOIbIA U OXBaThIBaja MPAKTUIECKU BCE Ha-
MPaBJICHUS 3JIEKTPOMEXaHUKHM TOTO BPEMEHU: MAIIIMHBI
TIOCTOSTHHOTO TOKa, TpaHC(POPMATOPhI, CHHXPOHHBIE
MaIllMHBI M OTHOSKOPHBIE IpeoOpa3oBaTed, WHIYK-
TOpPHBIC MAIIWHBI, WHAYKIMOHHBIC MAIIMHBI, KOJIICK-
TOpPHBIC MAIIWHBI OMHOMA3HOTO W MHOTO(MAa3HOTO IIe-
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Pynonbd Puxrep (1877—1957)

PEMEHHOIo TOoKa, pPeryJupoBOYHbIe arperatsl. I[Ipo-
deccop HO.C. Yeuer Tak HamuiieT ob 3Toil paboTe:
«MoxHO 0e3 mpeyBeJUuYeHUs] cKa3aTb, YTO Tpyn Pux-
Tepa SBJISIETCS PHUMKIONEINEed TeOPETUUECKOTO BJIeK-
TPOMaIIMHOCTpOoeHUsI» [36]. Bce msaTh TOMOB TiepeBe-
IIeHbl Ha PYCCKMI SI3BIK. B TiepeBome M pemakTHUpoBa-
HUM KHUAT Puxrepa akTWUBHOE ydacThe IIPUHUMAJIA
10.C. Yeuer, I'.H. ITetpoB u M.II. KocteHnko. B cBoux
paborax Puxrtep pa3Bun uaen ApHOJbIA, PACIIMPUIT
00J1aCTU TEOpUU BJCKTPUUYSCKUX MAIIUH, JTUKBUIUPO-
BaB psill CYLIECTBYIOLIMX MPOOETOB B 3JIEKTPOMEXaHU-
Ke, CBSI3aHHBIX C pa3pbIBOM MEXIYy pacyeTHOM Moje-
JIbIO U MpPaKTUKOH. MHOrMe MalivMHbl B TO BpeMsl pac-

Bopuc MBanoBuu Yrpumos (1872—1941)

CYMTHIBAINCH JUISI WOCATbHBIX YCIOBUI, U TOTOM IIO
pe3yabTaTaM SKCIIEPUMEHTOB M CTaTUCTUYCCKUX MaH-
HBIX BBOIWJIMCH MOINPaBOYHbIE KOA(PGULUMEHTH. Pux-
TEep YCOBEPIICHCTBOBAA MOJEIU 3JICKTPUUECKUX Ma-
IIWH, CHSIB TEM CaMbIM HEOOXOAMMOCTb TaKUX IOIMpa-
BOK. TOYHOCTb pacyeToB Pe3KO ITOBBICHJIACH, TTOSBU-
JJach BO3MOXHOCTb MOJEIMPOBAHUS W ONTUMM3ALINU
0ojiee CIIOXKHBIX 2JIEKTPOMEXaHUYECKUX YCTPOMCTB.
ApHonba U PuxTep mocie ux UCCaeIOBaHUI MOTYyYUIU
(byHnameHTambHBIE PE3yAbTAaThl IO MAarHUTHBIM TIOTE-
psSIM ¥ BBICIIMM TapMOHWKAaM B MaIllMHaX ITepEeMEHHO-
TO TOKa, TCOPUM M CXeMaM OOMOTOK, BHECIIM BECOMBIi
BKJIaJ B CO3MaHME TEOPUM KOMMYTAIIMU KOJUIEKTOPHBIX
MallliH.

MHorue 13 BBIAAIONINXCS POCCUMCKUX 3JIEKTPOTEX-
HUKOB YYUJUCh Y ApHoabaa. MBbl YIOMMHAIU YXKe
Beiie b.W. YrpumoBa — mepBoro mnpodeccopa-siek-
TpoTexHnka. OmTHOTO W3 OCHOBAaTelleil MOCKOBCKOM
BJIEKTPOTEXHUIECKOM IITKOJIBI, YJaCTHUKA pPa3pabOTKU
mwiaHa ['OBJIPO. B 1898 r. «BBUAy ycHEeUIHBIX 3aHS-
Tuil» Y4yeOHbIi kKoMuTeT npu Mmmepatropckom Moc-
KOBCKOM T€XHMUYECKOM YUYMWJIUILE MPEeIOCTaBUI eMy 3a-
rpaHUYHYI0 KOMaHIUpOBKY. bopuc MBaHoBMY BuIOpan
BeprmHCKyI0 BBICIIYIO IIKOJIY, CIaBUBIIYIOCS (DyHIa-
MEHTaJIbHOI ITOATOTOBKOM B O0JIACTH 3JICKTPOTEXHM-
ku. [1po3aHMMaBIIMCH TaM TOM, OH UJIST TIPOAOJIKEHUS
obpaszoBaHus mepeexail B Kapicpys kK ApHojbay, Tie
3aHuMalicsl okojo roga. Jlo xonua aHeir b.M. Ykpu-
MOB ITIOYWTAJ CBOETO YYUTEJIS.

OcHoBateib Kadeapbl 2JeKTpuIeckKux MaluH Mo-
CKOBCKOTO 3HEPreTUYeCKOro WHCTUTYTa, aKaleMUK

Knasouit UnnmonuroBuy Illendep B 1911—1912 rr. Ha-
XOIWJICSI MO0 PEKOMEHIALIMA M B HAy4YHON KOMaHIU-
poBke B Kapicpys mjist moAroToBKU K IIpoeccopcKo-

Knaauit Unmosmrosuy Llendep (1885—1946)
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My 3BaHu10. OH pabotay B JJabopaTopuu D. ApHOJbIA,
IIe SKCIEePUMEHTAJIBHO MCCIEA0BA BOIIPOCH KOMMY-
TallM¥ KOJIEKTOPHBIX MaIllMH TEepPeMEHHOro Toka. B
nagpHeumx (QyHaameHTaabHbIX paborax I[lleHdepa
MHOTO pa3 3BYYUT UM ApHOJbAA W IIPEICTaBUTEICH
ero mkoabl. K.M. [lleHdep yyacTBoBam Takxke B IMOJ-
TOTOBKE K M3JaHWIO KHUTU ApHojbaa «MalluHbl Mo-
CTOSTHHOTO TOKa» Ha pycckoMm s3bike (1931r.).

BepHeMcs K MaIlIMHHOW TOCTOSTHHOM ApPHOJIBIA.

B nporiecce cBoeit pabotsl Ha Poccuiicko-bantuii-
CKOM D3JIEKTPOTEXHUUYECKOM 3aBOjie M B «DPIUKOHE»
ApHOJIBI TIpU TIPOCKTUPOBAHUM JJICKTPUISCKUX Ma-
IIWH MOCTOSTHHO CTaJKUBAJICS CO CJIOXHEMIeir MHOTO-
BapuaHTHOI 3amaueil. HeoOxomumo ObUIO yBSI3aTh B
eIMHOE 1IeJI0€ MOIIHOCTb, YacTOTy BpallleHus, rada-
PUTHBIE pa3Mepbl MaIlWHBI, YCIOBHUSI OXJIAXICHUS U
TOOUTHCS TIPY 3TOM IIPUEMIIEMBIX TEXHUUECKUX, SHEp-
TeTUYECKUX M CTOMMOCTHBIX TToKa3aTeseii. Bce MHOro-
KpPaTHO YCJIOXHSUIOCh TPHM TIPOCKTUPOBAHUU CEPUM
SJIEKTPUYECKMX MallMH. B pemieHnm 3Toit mpoOIeMBI
Ha TIepBOe MECTO CTaBWUJIACh 3aavya CO3JaHUs METOIM-
KU TIpEeIBapUTEIHHOTO ITPOSKTUPOBAHHUS, IIPU KOTOPOM
MaKCHUMAaJIbHO OBICTPO TIOJTy4ajics pe3yiabTaT, HanboJjee
ONMM3KUNM K KOHEUYHOMY. AHAJIU3UPYsS BCEBO3MOXKHBIC
BapuaHThI TPENBAPUTENIbHBIX PACcYeTOB, MOXKHO OBLIO
OBl HAWITH ONTUMAJIbHOE PEIIeHNE U Jayee yxKe JeTalb-
HO MpopabaThiBaTh €ro. ApHOJIBI TaK MUIIET O BaxKHO-
CTH  TIpeIBApUTEIBHOTO  TIpoeKThpoBaHus: «Yacro
BCTPEYAIOTCSI AMHAMOMAIIWHBI ITOCTOSTHHOTO TOKa, He
YIOBJIETBOPSIONIE SKOHOMUYHOCTU. He uyBCTBYyST cebst
JIOCTaTOYHO YBEPEHHBIMU B TIPEABAPUTEIIHHOM pacyere,
CTPOSIT MAIIIMHBI C OOJBIIMM 3aI1acoM, TaK KakK ITOCIIeI-
CTBUSI OT HEYJAauld MOTYT OKa3aThCsl TOPOXKE, YEM CIIUII-
KOM TsDKeslasi maivHa. [Ipu 3ToMm, KOHEYHO, OBIBaer,
YTO IMOCTPOEHHAs ¢ OOJIBLIMM 3aIlacoM MallliHa pabo-
TaeT HE COBCEM YIOBJIETBOPUTEIBHO MJIU JaXke COBCEM
HEYIOBJICTBOPUTEIBHO. I TOr0O MHEHUS, UTO TIpeaBapu-
TEJIBHBIA pacyeT MAIIMHBI JOJDKHO JIEIaTh ¢ BO3MOXHO
OOJIBIIICH TIIATEIPHOCTBHIO M YTO BPEMsI, YITOTpeOJIeHHOE
Ha 3TO, He OyIeT MOTpadeHHBIM BITyCTyIO. ... MIHXXeHep
MOJYYUT 0oJiee ONTUMAbHBIE pa3Mepbl MAaIWHBI, YTO
JIACT BBITOAY TMPU €€ W3TOTOBJICHUU».

CrenmyeT HalIOMHUTDH YUTATEISIM, KaK APHOJIbI I10-
Jyaua B 1896 r. aHaIMTUYECKOE BBIpaKEHUE MalllMH-
Hoii moctosiHHoM. IlepBas (opmyna Oblia mojydyeHa
IUIS MalllMHbI MOCTOSIHHOTO ToKa. Mcnosnb3yem 000-
3HauyeHUs, MPUHITHIE B HacToslee BpeMs. B KauecTe
HWCXOIHOTO ITYHKTa APHOJBI 3aJayiCsl «IJIaBHBIMH pa3-
MepaMK» DJICKTPUIECKOM MAIIMHBL JUIMHOM /5 (MM) 1
HapyXHbIM auaMeTpoM D (MM) cepIeyHuKa SIKODS.
MMeHHO MMM OIIpeACISIOTCSI OCTaIbHEIC pa3Mephl Ma-
IIMHBI, a TakXe ee macca, lieHa M Jpyrue TEeXHU-
KO-2KOHOMMYECKHME XapaKTepucTuku. Jlaiee ApHOJb-
IIOM OBLIO IIPMHSITO, YTO pacyeTHas (BHYTPCHHSIA)

MomHOCTh P’ (BA), Tok sskopst 1 (A) u 9acToTa Bpalle-
HUusg n (00/MUH) CUMUTAIOTCS 3aJaHHBIMM.

BC saxopst ornpenensnach 1Mo U3BECTHOU dhopmyiie
I'ucoepra Kamnma, KOTOphIi BbIBEJ €€ BCEr0 HECKOJIb-
KAMU TOJaMU paHee:

E=4fw, ®=4(pn /60)(w / 20)®,

e W, U W — COOTBETCTBEHHO, YMCIIO BUTKOB Iapai-
JISbHOI BETBU M OOIIee YMCJIO BUTKOB OOMOTKHU SIKO-
ps1; @ — MarHUTHBIN TTOTOK B sikope, (BO); @ — gucio
rnap napajjieJibHbIX BETBel OOMOTKU SIKOPSI; p — YUCIIO
rnap TMOJIIOCOB.

Toxk SIKOpS M MAarHUTHBIA IIOTOK 3aITMCHIBAINCH
KaK

I =(anDA)/10w;
®=057/5B5 108 =05 (1D) / 2 p)lgBg -10°,

e 0Ly — pacuyeTHbI KOI(DOUIMEHT TOTIOCHON 1yru,
PaBHBI OTHOIIEHUIO PAcCYCTHOM IIOTIOCHOM Iyru K
TTOJIIOCHOMY JIeJICHUIO T; A — JWHEHHas Harpy3ka 00-
MOTKU SKOpsi, A/cM; By — 3HaY€HWE MArHUTHOM WH-
OYKIIMA B BO3AYIIHOM 3a3ope, TiI.

IpuBeneHHbIe (OPMYJIBI TTOACTABIISUIMCH B BBIpa-
JKEeHUe IJIs1 pacyeTHOM MolnHocTh: P'=FEl u B pe3yib-
TaTe HECJIOXHBIX IPpeoOdpa3oBaHUI TTOTYIMIOCHh KOHEY-
HOE BBIpaXXeHHUE:

Cp =D?Ign/ P'=61-107 0. g BgA.

M3s1iHo ¥ mpocTo, Kak Bce TeHuaabHoe. A BOT pe-
3yJbTaThl, MOJIydaeMble IMPU aHAIU3e 3TOH (HOPMYIIHI,
MOTYT 3aHMUMAaTh Ha TOPSOKU OOJbIIEe MeCTa, YeM caM
BbIBOAL. [ToKa a/1eKTpOMarHuTHbIE Harpy3ku Bg u A oc-
TalOTCsl HEM3MEHHBIMU, TpaBasl YaCcTh PaBEHCTBA Ipei-
CTaBJIsIET COOOM KOHCTaHTy. Takum oOpa3om, MalllMH-
Hasl TIOCTOSTHHAsI XapaKTepH3yeT CTEIeHb MCIIOIb30Ba-
HUS DJIEKTPUYECKOM MAIIWHBI WM MAacCy aKTHUBHBIX
MaTepuajioB, OTHECEHHYIO K MOIIIHOCTU: YeM MEHbIe
MallIMHHas TTOCTOSTHHAsSI, TeM MEHBIIIC pa3Mephl MaIllM-
HBI TI0 OTHOIIIEHUIO K €€ MOIIHOCTH U BHIIIE €€ 3JIeK-
TPOMArHUTHBIE HATPy3KW IPU 3aJaHHBIX MOIIMHOCTUA U
4yacToTe BpalleHus.

B xonme 19 — nHawame 20 BB. yXe CYIIECTBOBAJIO
HECKOJIbKO METOIUK MpeIBapUTEIbHOTO pacyeTa 3JeK-
TPOMAILIMH, aBTOPBI KOTOPBIX pa3pabaThIBaIy SMITUPH-
YecKrue M TMOJTydIMIUpUIecKue (GopMyJibl, OINpeaeisio-
IIe pasMephbl SIKOPST B 3aBUCHMOCTH OT MOIIHOCTH
MaluHbl. B xxypHane «3naekrpudyectBo» 3a 1905 r. yu-
TtaeM: «Takux (opMya MMeeTcsl Tenepb OYeHb MHOTO.
B HekoTophle M3 HUX BXOAAT BEJUUYMHBI, XapaKTepu-
3yIOIIMe MAIIMHY ¢ 3JCKTPUICCKON TOUYKU 3peHUsI, Ha-
npumep, cwia Toka (popmynsr @Oumep—IukeHeHa U
Cenrenst) u. T. O., UHAYKIMSI B BO3AyXe M 3yOLax
(dbopmynsl ApHodbaa) U. T. M., IPyrue K€ OrpaHUYU-
BAaIOTCS HCKIIOUMTEIPHO 3alaBacMbIMU BEIMIMHAMU
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MEXaHMYECKOTO XapakKTepa, HaIlpuMep, MOIIHOCTHIO,
qucjioM 000poToB (HampuMmep, dopmynsl Kamma u
reithmenia)... Ha xoHTMHEeHTe, ocobeHHo B I'epma-
HUU U ABCTpUM, OOBIKHOBEHHO IOJIB3YIOTCS COOTHO-
1eHreM ApHOJbAa, KaK TeOPETUYECKH JIydllle 000CHO-
BaHHBIM» [37].

ITocTtosiHHast ApHousibAa IpeacTaBiisieT coboii mep-
BO€ B MCTOPHUHU TOCTATOYHO CTPOTOE ONTUMAJIbHOE CO-
OTHOLLEHME MEXAY pa3MepaMu U JIEKTPOMATHUTHBIMU
Harpy3kaMu DdJIeKTpu4yeckux wmamuH. M3  dopmybl
BUJIHO, 4TO TIpu 3anaHHbix Cu, A, By 1 0.5 pacxon ma-
TepHUaJIOB TeM MEHbIIE, YeM OOJIbIIIE #, T.€. MAIIWHBI C
0oJbllielt yacToTOi BpallleHuUs jerde. MaludHHas Io-
CTOSTHHAS 3aBHCHUT OT 3JICKTPOMArHUTHEIX HAarpy30K IT0
Menu (JIMHeiHas Harpyska) u xkenesy (uHmykuus). Ha
UX BBEIOOp, B CBOIO OYECpEIb, OKA3bIBAIOT BIMSHHUE U
MHorue apyrue BeaumuuHbl: KIIJ, TemnepaTypa, Ha-
npskeHue u T.1. Takum oOpa3oM, COOTHolIeHue Ap-
HOJIbA TIO3BOJISIET TIPOBOAWUTH AaHAJU3 B3aUMHOTIO
BJIMSIHUS 1IEJIOTO psifa (haKTOpOB Ha KOHCTPYKIIMIO U
XapaKTepUCTUKNU MallMHbl U HaobopoT. IlpakTukoii
MPOEKTUPOBAHUST DJEKTPUUYECKUX MAaIlIMH YCTaHOBJE-
HbI PEKOMEeHIyeMble 3Ha4yeHusi A u By, olHaKo, ¢ Te-
YEeHWEM BPEMEHU MX KOPPEKTUPYIOT B CTOPOHY YBEJIM-
YeHUs. DTO MPOUCXOIUT B pe3yIbTaTe YIyJIIeHUS TeX-
HOJIOTUM TIPOU3BOJACTBA M YIIVUIICHUSI CBOMCTB aKTUB-
HBIX MaTepUajioB MaIllMH. 3amaBasich 3HAYeHHSIMU
MOIITHOCTH, YaCTOTHI BPAIEHUSI, JIEKTPOMAaTHUTHBIMU
Harpy3kaMi M KOHCTPYKTUBHBIMM KO3 (hUIINECHTAMUI

omnpeaensieTcsi aKkTUBHBIM 00beM MaIllUHbI Dzla. ITpu

MOHMXEHHBIX 3HAYCHUSIX A 1 By MaiimHa nuMeer 60Jib-
mue rabapuTHble pa3mepbl, HO Bbicokuit KIIT, Hu3-
KyI0 TeMIIepaTypy M TIPOIOJDKUTEIbHBIN CPOK 3KC-
wiyarawuy’ . HaoGopoT, Mpy MOBBIIIEHHBIX 3HAYCHHSIX
A n By rabapuTHbIe pasMepbl YMEHBUIAOTCH, TIPU 3TOM
yXyamaeTcss 3Heprodd@deKTUBHOCTb M CPOK CITY>KOBI
MalllMHbI.

AKTHBHBII 0GbeM ManiiHbl D21  TIPENCTABIISIET CO-

00If MHOTOUYUMCJIEHHOE YMCJIO BApUAHTOB 3HaUeHU D u
[, HEOOXOMMMO 3a1aBaThCsl NX COOTHOLICHUsIMU. Ync-
JIO MOXET OBITb «KOPOTKOI», «CPEAHEN» U «IJIMHHOM».
Y «mepBbIX Jydllle AWHAMUYECKUE CBOWCTBa, Oojee
93¢ (HEeKTUBHO UCTOTB3YIOTCSI AKTUBHBIE MAaTepUAJIbI, HO
€CTh OMACHOCTb MPOruda Baja, OHU XyXe OXJIaXIaloT-
cqd. Kpome TOro, B KOJUIEKTOPHBIX «JIMHHBIX» MalllW-
HaX BO3HUKAIOT MPOOJIEeMbl KOMMYTAallMU U3-3a YBEJIU-
YEeHHOTO 3HaueHUs1 peakTuBHON DJIC KOMMYTUPYEMBIX
CeKUMI. ABTOp M3BECTHOI pabOTHI MO pacyeTy 3JeK-
Tpuueckux MamuH B.I1. Hlyiickuii nmumert: «... IJIAH-
HbI€ MAaIIMHBI, OOBIYHO, NEIEeBIe B U3TOTOBJICHUU, HO

7 B Hacrosiliee BpeMsl pa3paboTKa TaKMX BBICOKOA(MGHEKTUBHBIX
NBUTaTeNeil — BecbMa akTyalbHas 3anava. Kaxmablil JOTTOTHUTEb-
Hblil nipoueHT KP/ TpeOyeT yBeaudyeHMs] MacChl aKTMBHBIX MaTe-
puaioB Ha 3—6%.

OXJIaXIEeHNWE WX IIPEICTaBIISICT M3BECTHBIC TPYIHOCTH.
ITocnegHee, BoOOIE TrOBOpsl, OTpaHMYMBAET BO3MOX-
HO€ YBEJIWYCHUE IJUHBI MAITUHBI B Hacrosiee
BpeMs MOXHO KOHCTAaTUPOBaThb TEHACHIIMIO K Hajb-
HelleMy yBeJMYEHUIO JIMHBI MalluHbl» [38].

IMonxon ApHosba K MIPOSKTUPOBAHMIO DJICKTpUUE-
CKMX MAIIVH TOJIYYWJI JallbHEUIee pa3BUTHUE, TTOSIBH-
JINCh MAITMHHBIC TTOCTOSHHBIC, B KOTOPBIX €r0 MCXOI-
Has TIOCTOSTHHASI «IIPe00pa30BbIBACTCS» IJISI KOHKPET-
HBIX IIeeil. Tak TOSBMINCH IIOCTOSIHHBIE OCCOHAa,
Bunmapa, Puxtepa, ILllendepa, Kymebakuna, Iletpo-
Ba, Pymmens u gp. CymecTByeT MallMHHAsI MOCTOSIH-
Had 3aBofa «DJIEKTPOCWIA» JJId aCUHXPOHHBIX [BUTIa-
TeJel W TuaporeHepatopoB u ap. [39].

IMocTrostHHast ApHOJTB/Ia TI03BOJTMIIA TTPOEKTUPOBATh
MAaIIUHBI ¢ MPUMEPHO MWHUMAJIBHOM Maccoil, a B
JaJbHEHIIIeM TIOMOIJIa pa3padoTaTh aJrOPUTM ONTH-
MaJIbHOTO TIPOCKTUPOBAHUS IO APYTUM KPUTECPUSIM,
KOTOPBIC OIPEIeISIINCh 00JACThI0 MPUMEHEHUS W yC-
JIOBUSIMU 3KCIUTyaTallMM MAIlWH pPa3IUYHBIX TUIIOB W
Ha3HAYCHUN. DTU METOOWKM M KOMIBIOTepHBIC IIPO-
ITpaMMBl CTali TJaBHBIMM DJIEMEHTAMHU CHUCTEM aBTO-
MaTusupoBaHHoro TpoektupoBaHusi (CAIIP) anek-
Tpuuecknx MammH. Korma B moOCIeBOGHHOE BpeMs
ObLIa HavaTa pa3paboTKa eAMHBIX CEpUil aCHHXPOHHBIX
JIBUTATeJIel M KOJUICKTOPHBIX ABUTaTeNieil MOCTOSIHHO-
ro Toka [40], oTeyecTBEHHbIE CIELMATUCTHI CO3AaNN U
ycremHo ucnonb3oBanu CAITP cepuit 4A u 411, AU,
PA, u 5A. B HacTosiee Bpems 3aBepllaeTcs padborta
Han CAIIP HoBoii cepun 3(p(peKTUBHBIX aCUHXPOHHBIX
npurareneit 7AVE [41]. CnpoekTupoBaHHBIE C €€ TMO-
MOILIbI0 MaIlIMHbI HEKOTOPBIX FadapuUTOB yXXe OCBauBa-
I0TCSI B MIPOM3BOACTBE.

AJNTOPUTMBI ONTUMU3ALIMU, HCIIOIB3YIOIINE WIACH
ApHoOJbaa, TO3BOJISIOT pellaTh TaKWe BaxKHEHIINWe 3a-
Jaynd Kak:

TMOCTPOCHUE IIIKaJbl HOMWHAJIBHBIX MOIIHOCTEH
MallvH B CEPUU U BBIOOP KO3 dullMeHTa HapacTaHUs
MOIIIHOCTH;

5KOHOMMYECKOe 000CHOBaHME IIKaJIbl rabapuToB, a
B TOCJIEAYIONIEM BBICOTHI OCEil BpallleHUS;

yHU(UKALIMI y3JI0B U IeTaneil MalluH MpU Cepuii-
HOM UM MacCOBOM IIPOU3BOJICTBE;

BBIOOp YMCJIa TIOJIFOCOB BHYTPU KaXIoOro rabapura
CEepUIHBIX M CIIEIMAIBHBIX MAIIWH (HaIlpuMep, TSTO-
BBIX IJI B3JICKTPUUYCCKOTO M TUOPUIHOTO aBTOTPaHC-
opTa);

orpene/ieHre ONTUMAIbHOW YacTOThl B aBTOHOM-
HOI 3HEPreTMYECKON CHCTeMe C 3JIEKTPUYECKUMU Ma-
IITHAMM;

pa3paboTrka MoauduUKauUWii eIUHON CEepUu.

Kpome CAITP acMHXpOHHBIX IBUTATENE U MAlIH
TIOCTOSTHHOTO TOKa OOIIeTro Ha3HAUCHMSI, OTCYCCTBCH-
HBIMHU CITEIIMATACTaMU OBLIM CO3MaHBl M YCIICITHO KC-
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TTOJIB3YIOTCSI pallMOHAIIBHBIC aJITOPUTMBI ONTUMAJIBHO-
o TIPOSKTUPOBAHMSI CHUHXPOHHBIX TeHepaTopoB [42,
43], TpaHcOpPMATOPOB U IPYIUX SJIEKTPUYECKUX Ma-
IIWH.

B mpakTtrdeckoii paboTe MHXKEHEPOB-3JICKTPOMEeXa-
HUKOB 9acTO BO3HMKAaeT IpoOJieMa BBEIOOpa THUIIA IBU-
raTesst IS 3JCKTPOIPUBOIOB KOHKPETHBIX MAaIIWH U
MEXaHU3MOB. A CpaBHUBAaThb MX MOXHO MpPEXIe BCEro
10 TUIOTHOCTHU HEPIruy B paboyeM BO3AYIIHOM 3a30pe
U TI0 CBSI3aHHOW ¢ Hel ymeabHOU Macce. Kcratu, or-
BET Ha BOIIPOC, «KaKasl MalllMHa JIy4IIe», OO0 CUX IIOp
HE HaiileH, HO MCKaTh €ro CJeayeT ¢ Y4eTOM MallllH-
HOM TTOCTOSIHHOI ApHoabAA /ST KaXXA0ro KOHKPETHO-
T0 TEXHUYECKOTO U3MAEJUS TOW WIA UHOU BIIEKTpOME-
XaHNYECKON M SHEPreTUICCKON CHCTEMEL.

IIporpecc B Teopuu M MpakTUKE 3IEKTPOMAIINHO-
cTpoeHus npoaokaetcs. Ho ¢pyngaMeHTanbHble Uaeu
ApHoJbaa, 6ecCopHO, CIIOCOOCTBOBAIN B ITOCICAYIO-
IIHe OSCATUICTUS COBEPIICHCTBOBAHUIO M pa3paboTKe
TaKMX 2JIEKTPUYECKUX MAIIMH KaK CUHXPOHHBIC Typ-
00-1 THIPOTEHEPATOPHI C Pa3TINIHBIMUA CHUCTEMaMU OX-
JIAXIEHUS; CO CBEPXMPOBOMSIIUMU OOMOTKAMM; JIHU-
HEHBIC; TTOTPYXHBIC CKBaXKHBIC; BEHTUJIBHBIC BCEX TH-
IIOB; C ITOCTOSHHBIMUA MarHUTaMU; WHAYKTOPHEIE; IIIa-
TOBBIC; TMCTEPE3VCHBIC; NBUTATEIM U TeHEPATOPHI ISk
TUOPUAHBIX AaBTOMOOWIEH; YacTOTHO-pEryJupyemMbie
JIBUTATeJIM TIEPEMEHHOTO TOKa.

CerogHsl TpeOYIOT BHMMaHUS HCClIeIoBaTesieii Me-
TOABI ONTUMAIBHOTO TTPOEKTUPOBAHUS 3JICKTPUICCKUX
MallWH, paboTalolIUX B MOCTOSHHBIX (MJIM YacTbIX)
IUHAMUYECKUX PeXMMax CO CTOXaCTUYECKMMU Harpys-
KaMH, 3JICKTPOHArpeBaTEIbHBIX M IIePEMEIINBAIOIINX
YCTPOMCTB ¢ BpalIaloIIMMCsS] MATHUTHBIM TIOJIEM, MUK-
po3IeKTpoMeXaHMUeCcKUX cucteM u np. [lo cymiecTBy
MPOU3BOIHBIMUA aHaJIOTaMM MAaIlIMHHOW TTOCTOSIHHOM
ApHoJba SBJSIOTCSA: OMHAMUYecKash ITOCTOSIHHas
POJIBTAHTOBBIX ACHMHXPOHHBIX ABHMTaTeeil [44]; 3iek-
TPOMarHuTHasl JOOPOTHOCTh M MarHUTHOE YMCiIO Peii-
HOJIBJICA y JWHEWHBIX 3JCKTPUUYCCKUX MAIIUH C TBEpP-
IbIM U XUAKUM BTOPUUHBIM Tenaom [45].

Bce ocHOBHBIE y4eOHMKM U MOHOIrpauu Mo 3JIEK-
TPUYECKUM MalllMHAM Ha PYCCKOM SI3bIKE MCITOJIb30Ba-
JIN ¥ pa3BUBalIM WUICU TPyOOB ApHojibaa U Puxrepa u,
pa3ymeeTcs, Co3IaBajii CBOU COOCTBEHHBIE. DTO MpexX-
JIe BCEr0 OTHOCUTCS K INMMPOKO M3BECTHHIM B HaIleil
CTpaHE TIPEACTABUTEISIM Pa3IMIHBIX IITKOJ 3JIEKTPO-
mexanuku:  M.II. Koctenko, JI.M. [TuotpoBcKoMmy,
J.A. 3aBanuiunny, A.W. Bonbaeky, B.A. TonBuHckoMy,
A.W. BaxHoBy, M./. YpycoBy, K.H. [lenpepy,
I'.H. IletpoBy, T.I'. Copokepy, W.I1. Konbutony,
A.B. MBanoBy-Cmonenckomy, I1.C. Cepreesy, O.J1. T'onba-
6epry, .M. Iloctaukosy, I'.A. Cunaiiiory, E.A. Ko3s-
JIOBCKOMY M K MHOIMM JPYTUM.
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P.S. UntepeceH akT o CBSI3U BpeMeH U MPEEMCT-
BeHHOCTH TIoKoJieHuii. Wropp IlerpoBuu Komblios,
Oynyun cTyneHTOM Kadeapbl 3JeKTPUYECKUX MalluH,
MepBble HaBBIKU SKCIEPUMMEHTAIbHBIX MCCIeIOBaHUI
U 1300peTaTesbcTBa B 00JIACTH JIEKTPOMEXaHUKHU T0-
ayuun y npod. K. . Illendepa — yueHuka 3. ApHOJIb-
na. MHoro Jjier crycTs 3aBeAylollMil 3Toi Kadempbl
MBU, npodeccop WU.TI. KonbuioB mpuoduni K Hayd-
HO-KCCJIeNOBAaTeIbCKON paboTe U ObUT HAyYHBIM PYKO-
BOAUTEJIEM acUMPaHTOB — aBTOPOB 3TOM CTAaThU.



