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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Hensamu ocBoeHus y4yeOHOW JUCHMIUIMHBI "DJIEKTPUYECKUE MAaITuHBI"
SBJITFOTCS: (DOPMHUPOBAHKE Y CTYJACHTOB 3HAHWU KOHCTPYKITUH, MPUHITUATIA PAOOTHI,
MPOIIECCOB U XAPAKTEPUCTHUK, IKCTIEPUMEHTAIBHBIX UCCIEAOBAHUN U HKCILTyaTalluH
ANEKTPUUYECKUX MaIllMH, a TakKe METOJOB U CIIOCOOOB MPOCKTUPOBAHUS
AIIEKTPOIIPUBOIOB

3agayaMy OCBOCHUSA JUCHMIUIMHBI "DJIEKTPUUECKHE MAIIMHBI" TUCIUTUIAHBI
SBJISIIOTCS: W3Y4YEHHE OCHOB TEOPHHM DJIEKTPOMEXaHHMYECKOTO IpeoOpa3oBaHUs
SHEPIruM U (PU3NUECKUX OCHOB PAOOTHI AIEKTPUUYCCKUX MAIIMH; U3yUYCHHE BUJIOB
ANEKTPUYECKUX  MallMH M  HUX  OCHOBHBIX  XapaKTEPUCTUK;  H3YUYCHHE
AKCIUTYaTallMOHHBIX TPEOOBAaHUN K Pa3IMYHBIM BUJAM DJIEKTPUUECKUX MAIUH;
dbopMupoBaHUE YMEHUN NMPUMEHEHHUS, DKCIUTyaTallud M BBIOOpPA DIIEKTPUUYECKUX
MaIllMH; OBJIaJICHUE METOJIaMH aHAIN3a PEKUMOB PaOOTHI AJIEKTPOIHEPTECTHICCKOTO
U DJICKTPOTEXHUYECKOro OOOpyJOBaHUS, METOJaMH pacuera IapaMeTpPOB H
MIPOEKTUPOBAHUS IJICKTPOIIPUBOIOB.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYJIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCHUIUINHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh MHXXEHEpHbIE 3aJladyd B MPO(EeCcCHOHATBHON
NEeSATEIbHOCTH C UCTOJb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMATUYECKOIO
aHaJIN3a U MOJIEITUPOBAHUS.

OOyuenue 1O jaucCHUILIMHE (MOJYJIO) TMPEAINoJiaraeT, 4YTO IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

TEOPUIO ICKTPOMEXAaHUYECKUX MpeoOpazoBaTeiei, MpaBUIbHO MPEICTABIAThH
NPUHIUAN WX JEUCTBUSA, TEOPUIO M KOHCTPYKIIMIO JJICKTPUYECKUX MAIIUH
MOCTOSTHHOT'O U NMEPEMEHHOTO TOKa, TpaHC(POopMaTOpOB

YMmeTh:
BBIIIOJHATh  Pacu€T U NOPOECKTUPOBAHUE  DIIEKTPUYECKHUX  MAlIUH,
OpFaHI/ISOBBIBaTI) X TCXHHUYCCKOC O6CJIy>I(I/IBaHI/Ie nu I[I/IaFHOCTI/II(y

Baagersn:

HaBbIKAMU  OMPEJCJICHHS  MapaMeTpoB U CIOCOOOB  YIPaBJICHUS
ANEKTPUUECKUMHU  MallMHamu; (GOpMHUpPOBATH U MNPUMEHSITh  TEXHUYECKHE
YCTPOMCTBA HA DJIEKTPOMOJBI)KHOM COCTaBe (TATOBbIE 3JIEKTPOJIBUTaTENH,
TpaHC(hHOPMATOPBI) C TOMOIIBIO YTIEKTPOMEXaHUUECKHX TTpeoOpa3zoBaTeeit



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) cocTtaBiaser S5 3.e. (180
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonmuectBo yacos
Tun y4eOHBIX 3aHSTHIT Cemectp
Bcero

Ne5 | Ne6

KonrtaktHas paboTa mpu npoBeNeHIH yUeOHBIX 3aHATHH (BCETO): 96 32 64
B ToMm gmncre:

3aHATHSA JIEKIIHOHHOTO THIIA 48 16 32

3aHATHS CEMHUHAPCKOTO THIIA 48 16 32

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmUXCs C
MeJarorn4eckuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  NIpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
MPOMEKYTOUYHOM aTTeCTAIlMK COCTaBIsACT 84 akaJleMHUeCKUX yaca (OB).

3.4. Ilpu o0yueHuu Mo MHAUBUIYAIBHOMY y4€OHOMY IUIaHYy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4YeHUHU, 00beM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh peaqn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B Ghopme
KOHTAaKTHOW paboOThl OOYyYaroNIMXCs C TEeAarormuyecKuMu pabOTHUKaMH U (WIIH)
JUIAMU, TIPUBJICKAEMBIMHU K pealu3aiii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCJIOBUSIX, IPU IPOBEACHUU MTPOMEKYTOUHON aTTECTALINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHnC
/11

1 |OcHoBomonaraoume 3aK0oHbI U (PyHAaMEHTAIbHBIC PUHIIMIIBI 3JIEKTPOMEXaHUIECKOTO

npeoOpa3oBaHus YHEPTHH.
dusnueckre 0CHOBEI QJICKTPOMEXAHUYECCKOI'O HpeOGpai%OBaHI/I}I OHCPIrUu. SHGKTpI/I‘-ICCKaH MallyHa U




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/11
OCHOBHBIC (1)I/ISI/I‘IGCKI/I€ IIPOLECCHI B €€ KOHCTPYKTUBHBIX JJIEMCHTAX.
2 |DneKkTpuuYecKHe MAIIWHBI TOCTOSHHOTO TOKa
yCTpOﬁCTBO 1 MMPUHIUIT ﬂeﬁCTBHH QJICKTPUUCCKUX MAlllMH MOCTOSIHHOI'O TOKA. FeHepaTopr IIOCTOAHHOI'O
TOKa. ﬂBI/IFaTeHI/I IIOCTOAHHOI'O TOKA.
3 |Tpancdopmaropsr
OcHOBHBIE CBelleHHs 0 TpaHc(hopmaTopax. PaboTa Tpancopmaropa mox Harpy3Koii.
4 |DyeKTpUUeCKHe MallIMHbI IEPEMEHHOTO TOKa
O6u11/1e BOIPOCHI TEOPHU DJICKTPUICCKUX MAIIMH NEPEMEHHOI'O TOKa
5 |ACHHXPOHHBIC MICKTPUICCKUE MAITMHBI
OCHOBBI TCOPUHN ACUHXPOHHBIX MAlllWH. SJ'ICKTpOMaFHI/ITHLIe MOMCHTHBI U XapaKTCPUCTUKU aCHHXpOHHOﬁ
MamuHbl. OcoOble BUBI U PEKMMBI PA0OThl ACHHXPOHHBIX MaIlIuH
6 |CuHXpOHHBIC JEKTPHUSCKUC MAIITHHBI
CI/IHXpOHHLIe TCHCPATOPHI. CPIHXpOHHBIe JABUT'aTCIIN 1 KOMIICHCATOPbI.
OcobennocT HarpeBaHus U OXJIAXKACHHUA DJICKTPUICCKUX MAIITNH
7 |llonsTue, knaccudukanys U CTPYKTypHasi CXeMa AJIEKTPONPUBOIA
Omnpenenenue MOHATHs deKTponpuBoa. Kiaccudukanus sanexrponpuBooB. CTpyKTypHas cxema
AJIEKTPONPHUBOJIA.
8 |MexaHuKa 3JIEKTPONPUBOIA
HpI/IBe,HeHI/IC MOMCHTOB COIIPOTUBJICHHUS K BaJly 3JICKTPOABUIATCIIA. Mexaanueckue XapaKTCPUCTUKHN
pa60lmx MallluH 1 SHCKTpO,HBPIFaTeJIeﬁ. ypaBHeHI/Ie JABWIKCHUA 3JICKTPOIIPHUBOAA.
9 |/luHaMuKa AIEKTPOIPUBOIA
TToHsaTHE MEXaHUYECKHX NEPEXOAHBIX IMMPOILECCOB. TlonsTue QJICKTPOMArHMTHBIX MEPEXOAHBIX ITPOLUECCOB.
OneKTpoMexaHn4ecKas OCTOSHHAs BpeMeHH. /IluHaMu4eckas yCTOWIMBOCTh JIEKTPOIIPHUBOIA
10 |PerynupoBaHue CKOPOCTH aCHHXPOHHOTO JBUTATENS
ITonsaTue koopanHaThl. Perynupyemsie KOOpIMHATH IPHUBOA0B. OCHOBHBIE IIOKA3aTENN PETYIUPOBAHUS
CKOPOCTH 3JIEKTPOIIPUBOAOB. PeryianpoBaHue ckopocTd aCHHXPOHHOIO JIBUTATENsl M3MEHEHHUEM YHCIIa 1ap
noJirocoB. YacTtoTHOE pEryampoBaHue CKOPOCTU ACUHXPOHHOI'O ABUT'AaTCIIs.
11 |Anmaparypa ynpaBiaeHHs 3JE€KTPOIIPHUBOIOM
Haznauenue, ycTpoHCTBO, IPUHITUN JEHCTBHS, BEIOOP KOHTAKTOPOB, IPOMEKYTOUHBIX pelie, BEIOOp pere
BpemeHH. Ha3zHauenue, ycTpoilcTBO, NpUHIMUI AEHCTBUSI MUKPOKOHTpoJuiepoB. Haznauenue, ycTpoiicTBo,
MIPUHITAI JEHCTBUS, BEIOOP MPOTrPaMMHUPYEMBIX JIOTHUECKUX KOHTPOJUIEPOB.
12 |OmpeneneHrie MOIIHOCTH JEKTPOIBUTATENS
@DaxTOPBHI, BIUSIONINE HA BRIOOP MOIIHOCTH ANIeKTpoABHraress. Kiaccel HarpeBoCTORKOCTH H30JISIIIHH.
Harpy3ounsie quarpaMMbl MEXaHU3Ma U 3JEKTPOIIPUBOAA. Y paBHEHUE TEIUIOBOTO OaaHca
QJICKTPOABUTATECIIA. KpI/IBI)IG HarpeBa U OXJIaXXACHUSA SJICKTPOABUTATECIIA.
13 |Anmaparypa 3aIuThI JIIEKTPOIPHUBO/IA
Hasnavenue, ycTpoiCTBO, IPUHIMII ISHCTBUS U BEIOOP NMpEIOXpaHUTENEH, BBIOOD TEIUIOBBIX pelie, BBIOOp
peiic MaKCUMAJILHOI'O TOKaA, BI)I60p ABTOMATHYECKHUX BBIKIIFOUATEIICH.
14 |Pacyet MOIIHOCTH JEKTPOIPUBOIA

Krnaccudukarus pexknMoB pabOThI 3IEKTPOIIPHUBOIOB. XapaKTEPUCTHKHU pekuMoB padoTer S1-S8. Metox
CpeIHHX MOoTeph. MeTox SKBUBAICHTHOTO TOKa, MOMEHTA, MOIITHOCTH. PacueT MOITHOCTH JBUTATENs B
pexnme S

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI




HaunmeHnoBanue 1ab0paToOpHBIX paboT / KpaTKOE CoepKaHue

I/ICCHGI[OBaHI/Ie TCHCPATOPOB MMOCTOAHHOT'O TOKA C HE3aBUCUMBIM BO36y)KI[CHI/IeM.
DKCIepUMEHTATBHOE OMPEACICHAE XapaKTEPUCTHK TeHEPATOPa MOCTOSIHHOTO TOKA HE3aBUCHMOT'O
BO30YK/ICHHSI.

I/ICCJ'Ie,I[OBaHI/IC TCHEPATOPOB MMOCTOAHHOI'O TOKaA C IMapaljICJIbHbIM B036Y)KI[CHI/ICM.
HccnenoBaHue reHepaTopoB MOCTOSTHHOTO TOKA € TapajuieNIbHBIM BO30YKIICHUEM.
OKCIIepUMEHTAIBHOE ONPEACIICHNAE XapaKTEPUCTUK I'eHEePaTopa MOCTOSHHOTO TOKA ITapalIeIbHOTO
BO30YKICHHS

HccnenoBanue qBurateneil mocTOSHHOTO TOKA C MapauIeIbHBIM BO30YKICHUEM.
DKCIEePUMEHTAIBFHOE ONPENCICHHE XapaKTePUCTHK IBUTATENS IOCTOSIHHOTO TOKA MapalIeIbHOTO
BO30YK/ICHHSI.

I/ICCJ'IG,I[OBEIHI/IC )IBI/Il"aTCJ'ICI‘/'I IIOCTOSAHHOTI'O TOKAa C IMOCJIICA0BATCIbHBIM BO36y>KI[CHI/IeM.
DKCIIEpUMEHTAIBHOE ONPEACICHUE XapaKTEPUCTHK JIBUIATEIIsI MOCTOSTHHOTO TOKA MOCJICIOBATEIBHOTO
BO30YKIEHUS

Hccnenoranue Tpanchopmaropa
3KCHCpI/IMCHTaHBHO€ OIPEACIICHUEC NapaMCTPOB CXCMbI 3aMCIHICHUA U PACUYCT XaPAKTCPUCTUK O,I[HO(I)EBHOI‘O
TpaHchopmaTopa.

Omnpenenenue rpynmbl COETUHEHUH TpaHCPOPMATOPOB
DKCIIEpUMEHTATIBHOE ONPEACICHIE TPYIIIBI COSAUHEHHIA TpaHC(POopMaTopa.

I/ICCJ'IG,I[OBaHI/IC HHAYKIHUOHHOTI'O PEryjsiTopa
DKcHepuMeHTaNIbHOE ONPENeSICHNE XapaKTePUCTHUK TPeX(Pa3HOro UHIYKIIMOHHOTO PErysiTopa HApsDKEHHS |
(hazoperymaropa

I/ICCJ'IGI[OBaHl/Ie ACUHXPOHHOI'O JICKTPOABUTATCIIA
DKCIIepUMEHTAIBFHOE OTPEICTICHIE XapaKTEPUCTUK ACHHXPOHHOTO ABUTATENSI ¢ KOPOTKO3aMKHYTBIM POTOPOM
IIpU IUTAHUU OT CETH MEPEMEHHOT0 ToKa yacToToi 50 I'ny

YactoTHOE YHpaBJICHUC ACUHXPOHHBIM 3JICKTPOABUI'ATCIICM
OKCIIepUMEHTAJIFHOE OTPEAETICHNE XapaKTePUCTHK ACHHXPOHHOTO ABUraTeNs ¢ KOPOTKO3aMKHYTBIM POTOPOM
MIPY MUTAHUH OT IpeoOpa30BaTeNs YaCTOTHI.

10

HccnenoBanue CHHXpOHHOTO TeHEpaTopa
3KCHCpI/IMeHTaHBHO€ OIIPCACIICHNUE XapaKTCPUCTHUK CUHXPOHHOT'O I'eHEpaTOpa, pa60Talomer0 Ha
ABTOHOMHYIO HarpysKy.

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

/o

Bun camocrositensHOM paboTh

PaboTa ¢ neKIMoHHBIM MaTepUaIOM

[ToaroToBka k 1a00paTOpHBIM paboTaM

Brimonaenmne pacuetTHo-rpaduueckoi paboThI.

IToaroToBKa K MPOMEXYTOYHOM aTTECTALNH.

gl b W N

IIoarororka k TCKYIIEMY KOHTPOJIIO.

4.4. [TpumepHbIN IEpeUeHb TEM PAaCUETHO-TpaPUUEeCKUX padoT
Pacuer MajgoMouiHoro Tpex 0OMOTOYHOTO TpaHCPOpMATOPa, MUTAIOLIETOCS

ot cetn 50 I'm. Beibop Tuna cepaeyHuka: MIACTUHYATOIO WJIU JICHTOYHOTO.




Pacuer

oOMoTOK TpaHchopmartopa. [IpeacTaBuTh 3CKU3 cepAeuHrKa TpaHcPopMaTopa

MPUHITUTTHATBHYIO SJIEKTPUUYECKYIO CXeMy TpaHchopmaTopa

BapuanTsl.

1. U1=220 B, S2=20 B*A, U2=12 B, co0s?2=0.85, S3=15 B*A, U3=12 B,
c0s?3=0.95, Tun cepacYHUKA - TEHTOYHBIH.

2. Ul=127 B, S2=20 B*A, U2=12 B, co0s?2=0.85, S3=25 B*A, U3=15 B,
c0s?3=0.95, Tun cepaeyHUKA - JICHTOYHBII.

3. U1=220 B, S2=20 B*A, U2=12 B, co0s?2=0.85, S3=25 B*A, U3=18 B,
c0s?3=0.90, Tun cepaeyHUKa - JICHTOYHBII.

4. Ul1=127 B, S2=20 B*A, U2=12 B, co0s?2=0.85, S3=35 B*A, U3=15 B,
c0s?3=0.95, Tun cepacYHUKA - TEHTOYHBIN.

5. U1=220 B, S2=20 B*A, U2=12 B, co0s?2=0.85, S3=35 B*A, U3=18 B,
c0s?3=0.90, Tun cepacYHUKA - TEHTOYHBIN.

6. Ul=127 B, S2=30 B*A, U2=24 B, co0s?2=0.85, S3=15 B*A, U3=12 B,
c0s?3=0.95, Tun cepAacYHUKA - TIJTACTUHYATHIH.

7. U1=220 B, S2=30 B*A, U2=24 B, co0s?2=0.85, S3=25 B*A, U3=15 B,
c0s?3=0.95, Tun cepAacyHUKA - TIJTACTUHYATHIH.

8. Ul=127 B, S2=30 B*A, U2=24 B, cos?2=0.85, S3=25 B*A, U3=18 B,
c0s?3=0.90, Tun cepaeYHUKA - TIITACTUHYATHIN.

9. Ul=220 B, S2=30 B*A, U2=24 B, co0s?2=0.85, S3=35 B*A, U3=15 B,
c0s?3=0.95, Tun cepAacYHUKA - TITACTUHYATHIN.

10. U1=127 B, S2=30 B*A, U2=24 B, co0s?2=0.85, S3=35 B*A, U3=18 B,



c0s?3=0.90, Tun cepJeyHUKA - IACTUHYATHIM.

5. llepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

ri\/ri bubnuorpaduueckoe onucanue Mecto nocryma

1 Onexrpuueckue mamunbl [1.9. bpyckun, A.E. 3opoxosuy, B.C. | HTb (yu.3)
XBoctoB OnnoroMHoe u3ganue Briciiag mkona , 1987

2 OCHOBBI IPe0OPA30BAHUS SHEPTHH B DJICKTPOMEXaHUYECCKUX HTB (yu.3); HTB (§6.);
cucremax B.A Bunokypos; MUMT. Kad. "Dnekrpudeckue HTB (u3.1); HTB (u43.2);
MamuHbel" Ognoromuoe u3ganue MUUNT , 2001 HTB (13.4)

3 DJIEKTPUUYECKUE MAILIUHBI KEJIE3HOAOPOKHOTO TPAHCIIOPTa HTB (yu.3); HTb (yu.4);
B.A. Bunokypos, JI.A. ITonos OHOTOMHOE H31aHUE HTB (y4.6); HTb ($6.)
Tpancnopr , 1986

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BATHCA TIPU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http://library.miit.ru).

7. llepedueHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECneYeHus, B TOM YHCJIE€ OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TIUCIUTLTUHBI (MOYJIs).

Crneunanu3upoBaHHble TporpaMmubie Monynu Autocad, Mathcad, Comsol.

[IporpammHoe oOecnedyeHue, pa3paboraHHoe Ha Kadenpe «DIEKTpomoessa Hu
aokomotuBs» PYT (MUUT).

8. OmnucaHue MaTepUabHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTLTHHE (MOIYIIIO).

Hcnonp3yercs MynbTUMEINIHAS Ay IUTOPUSL U KOMITBIOTEPHBIN KJIACC.

VYyeOHast Js1abopaTopusi dSJEKTPUUECKHE MAIIUHBI TOCTOSHHOTO TOKa C
KOMILJIEKTOM CIELUATU3UPOBAHHBIX CTEHJOB U YCTAaHOBOK.

VYuebHas mabopaTtopusi AJIEKTPUUYECKUE MAIIUHBI TMEPEMEHHOIO TOKa ¢
KOMILJIEKTOM CHEUATU3UPOBAHHBIX CTEHIOB U YCTAaHOBOK.

9. ®opMa NpoMEKYyTOUHOU aTTECTAIUU:




3auer B 5, 6 cemecTpax.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepuasbl, IPUMEHIEMBbIE NPU MPOBEACHUH MPOMEKYTOUHON
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

TIOLICHT, JTOTICHT, K.H. Kad)eApHhI
«INEKTpoIoe3aa U JIOKOMOTUBBD)

CoracoBaHo:

3aBenyrommii kagenpoit BBX
3aBenyromuii kaheapon duJl

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

B.A. lllapos

I''1. IleTpos
O.E. IlynoBukos

C.B. Bonoauna



