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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto ocBOeHUS y4eOHOM TUCHMILUIMHBI "BBICOKOCKOPOCTHOM Ha3eMHBIN
Tpancnopt. O0muit Kypc" sSBiseTcs:

- O3HAKOMJICHHE CTYJICHTOB C OCHOBAMH YCTPOMCTBA U MPUHIIMIIOM PAOOTHI
ANEKTPUYECKOTO  TPaHCIOpPTAa  JKEJIE3HBIX  JOpOr, MOJAXOJAaMHU K  €ro
MPOEKTUPOBAHUIO, C MPOOJEMATUKON CIEIHAIBHOCTH U KPYTOM HWHKEHEPHBIX
3a/1a4, peIIaeMbIX Ha COBPEMEHHOM 3Talle€ pa3BUTHUA.

3amauyaMu OCBOEHUS yUeOHON AUCIUIUIMHBI ""BBICOKOCKOPOCTHON Ha3eMHbIN
TpancropT. OOmwmil Kypc" sSBIseTCS:

— OCBOGHHE OOIMX TMOHATHUH O Ha3HAYEHWH, KIAaCCU(PUKAIMKN U TIPUHITUTIC
paboTHI ANEKTPUIECKOTO MOABMKHOTO COCTaBa (3.11.C.);

— OCBOEHHUE OCHOB 3JIEKTPUUECKOH TATH U TATOBBIX PACUETOB;

— OCBOEHHE YCTPOICTBA, YIPOIIEHHBIX CHUJIOBBIX JJIEKTPUUYECKUX CXEM U
CIIOCOOOB  PETYJIMPOBAHUS I.M.C. TOCTOSTHHOTO UM TEPEMEHHOTO TOKa ¢
KOJUIEKTOPHBIMHU ¥ ACHHXPOHHBIMU TATOBBIMH 3JICK-TPOIBUTATESAMU (T.3.11.);

— OCBOEHUE OCHOB MEXAHUYECKOW YacTH 3.M.C., €r0 OCHOBHBIX YacTeW U
Y3JIOB.

2. Ilnanupyemblie pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyens GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHS  0Opa3oBaTEIbHOM
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-6 - CrocoOeH OCymecTBIATh KOHTPOJIb OE30MaCHOCTH JBUKCHHUS W
DKCIUTyaTalliM  Ha  JKEJIE3HOJOPOKHOM  TPAHCIOPTE B 3aKPEIUICHHBIX
MOJIpa3/IeTICHUSX;

IIK-9 - CnocobeH BBINOIHATH 0OOOCHOBAHHE MapaMeTPOB KOHCTPYKIIUU U
CHUCTEM MOJIBU>KHOTO cocTtaBa BCM.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:

- OCHOBBI KOHCTPYKIMH, MPUHIIUI JEHCTBUS 3JIEKTPOMOABUKHOIO COCTAaBa
MOCTOSIHHOTO TOKA. [TpuHuIMn nelcTBUSl, OCHOBHBIE KOHCTPYKTUBHBIC JIEMEHTHI
AJICKTPUYECKOTO JBUTATENIS ITOCTOSHHOTO ToKa. CHCTEMBI 3JIEKTPOCHAOKCHHS
ANEKTPpUPUIIMPOBAHHBIX KEJIE3HBIX Jopor. Kiaccdukaiuio, OCHOBHBIE MPU3HAKU
AJIEKTPOMOABMIKHOIO  COCTaBa  MAaruCTPAJIbHBIX  JKEJIE3HBIX  JIOpOr |
METpONOJIUTEHOB. OCHOBHBIE JJIEMEHTHI, MPUHIIUI JACHUTCBUSI SJIEKTPUYECKOTO
JIBUTATENsl TEPEMEHHOTO TOKa (ACHMHXPOHHOTO, CHUHXPOHHOTO, CMHXPOHHOI'O C



MOCTOSIHHBIMA MarHuTamu). HaszHaueHue, yCTpOHWCTBO U OCHOBHbIE KOHTaKTHOMN
CETU MAruCTPAJIbHBIX JKEJIE3HBIX 10POT

- OCHOBHBIE 3JIEMEHTHI 3E€MJITHOTO TMOJOTHA U BEPXHETO CTPOCHHS IIYyTH.
CnocoObl peryampoBaHusi CKOPOCTH TMOJBUXKHOTO COCTaBa € KOJUIEKTOPHBIMU
TATOBBIMHM JBUTATEIISIMHA, JJIEKTPOTATOBBIE M TATOBBIE XAapPAaKTEPUCTUKHU IIPU
pa3IMUHBIX  CMoco0ax  peryaupoBaHusi  ckopoctu. [loHsitTue  TATOBOM
XapaKTEPUCTHKX  MOABMKHOrNO  coctaBa. OrpaHu4eHHss HA  TATOBBIE
xapakTepucTuku. CrocoObl yBEIWYEHUS CWIbl TATH MOJBUYKHOTO COCTAaBa.
VYpaBHeHue ABWKEHHS moe3na. OCHOBHOE M AOMOJHUTEIBHOE COMNPOTUBIICHUS
nBrKeHn0. CrocoObl peryaupoBaHUsi CKOPOCTU 3JIEKTPOIMOIBUKHOTO COCTaBa
NEpEMEHHOr0 ToKa. Ha3HaueHue, yCTpOMCTBO W MPUHLMUN  JIEUCTBUA
MOJIYITPOBOJJHUKOBBIX TPEOOpa30BaTEIbHBIX YCTAHOBOK MOJABM)KHOTO COCTaBa.
Ha3znauenne u yCTpOMCTBO »BJIEMEHTOB MEXAHMYECKOW YacTH MOABHKHOTO
COCTaBa: KOJECHBIX Map, paM TEJIEKEK, OYKCOBBIX Y3JIOB H Y3JIOB CBSI3H KOJIECHBIX
Iap C paMOM TEJEXKKH, Y3J0B CBSI3M TEIEKKH C Ky30BOM, YIPYTHX H
JUCCHUIIATUBHBIX 3JEMEHTOB PECCOPHOro MOJBEHIMBaHMs. Buabl KkoneOaHui,
JNEUTCBYIOIIUX Ha NOJABUKHOM COCTaB

Baagern:
- Meroaukon pacuéra myCKO-TOPMO3HBIX PE3UCTOPOB
- MeTtonukon pacu€ra Beca cocTtaBa

Ymernb:

- [Tpon3BOAUTH TATOBBIE U TOPMO3HBIE PACUETHI

- OmnpenensiTb OCHOBHBIE MapaMETPbl  PECCOPHOTO  IMOJBEIIMBAHUS
YKEJIE3HOJOPOKHBIX IKUITAKEH

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O06mas Tpy10eMKOCTb TUCITUTIIMHBI (MOTYJIS).

OO0mast TpyIOEMKOCTh JTUCHUILIUHBI (Moayssi) coctaBiser 14 3.e. (504
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI Cemectp

Bcero

Nel No2 Ne3 Ne4

KonrakTHas paboTa Ipu npoBeleHHN YUeOHBIX 3aHATHI (BCEro): 274 48 64 82 80




B tom uncie:

3aHATUA JTEKLUOHHOTO TUIIA 114 16 32 34 32

3aHATHSI CEMUHAPCKOTO TUIIA 160 32 32 48 48

3.3. O6peM aucCHUIIMHBL (MOAYJs) B (hOopMe CamMOCTOSITENBHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
He1arornyecKuMu pabOTHUKAMU U (MJTN) JIMLIaMU, IPUBIIEKAEMBIMU K pean3aluu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX  YCJIOBHUSIX, NpPU MPOBEACHUU
IPOMEKYTOUYHOM aTTecTanuu coctapisieT 230 akageMUyecKux yaca (OB).

3.4. Ilpu 0Oy4eHnu o HHANBUAYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOM padOThl 00yYaromuxcs, a Takxxe B popme
KOHTAaKTHOM pabOThl OOYyYalOIIUXCSl C MEAAroruHuecKuMu paOOTHUKaMU U (WIIH)
JUIAMU, IPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPY NMPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COEPKaHNE

1 Ponp TPAHCIIOPTAa B 9DKOHOMHUKE CTPAHBI
Bus! TpanciopTa, aHaNN3 CTATUCTHYECKHX ITOKa3zaTeneil paboThl TpaHcmopTa. Pa3BuTne
JKENIE3HOIOPOKHOTO TpaHCcIopTa B Poccun 1 B Mupe

2 PasButue TAroBOrO IIOABMXXHOI'O COCTaBa

[IpennoceIKN BOSHUKHOBEHUS JIOKOMOTHBOB. [1yTH pa3BUTHS TATOBOTO IMOJBIKHOTO cocTaBa. [1apoBo3EL,
TEIUTOBO3EI, AIEKTPOBO3HI. Pa3BUTHE TATOBOTO IMOIBMKHOTO COCTaBa Ha JKEJIE3HBIX Joporax Poccuiickoii
Nmnepun, CCCP, Poccun

3 |MHdpacTpyKTypa )KeJae3HbIX 10por

HuxHee cTpoeHue myTH, Ha3HAUYCHUE, YCTPOHCTBA M OCHOBHBIE dJIEMEHTHI. BepxHee cTpoeHHe MyTH.

Ha3Hau€HHE, YCTPONCTBO, OCHOBHBIE AIeMeHThI. CTPEIOYHbIE TEPEBOIBI.

CucTeMbl aBTOMATHKHU U TeJIEMEXaHUKH Ha KEJIE3HbIX JOporax, uX Ha3HaueHue. Y CTpoiCcTBa
ABTOOJIOKMPOBKY Ha HENCKTPUPHUIIMPOBAHHBIX U SJICKTPUPHUIIMPOBAHHBIX yYACTKAX JKEJIE3HBIX TOPOT.
JIByX-, TpeX- 1 YeThIpEX3HAYAHAS aBTOOJOKUPOBKA. 3HAUCHUS CUTHAJIOB

4 |Cuctema TATOBOIO 3JIEKTPOCHAOKEHHSI 3JIEKTPOCHAOKEH!US TOCTOSTHHOTO ToKa 3 kB, 25
kB 50 I'm, 2x25 kB

Hazanuenue cucteM dIeKTpocHAOKEeHMsI. DHEpreTudecKas Ienb CHCTEMBbI dJIeTpUIecKoi TATH. OCHOBHBIE
OJIECMCEHTHBI TATOBBIX HO]ICTaHHI/II\/’I IMOCTOAHHOTO TOKa U IMIEPEMEHHOTO TOKOB. YCTpOﬁCTBa CCKIIMOHUPOBAHUA
KOHTaKTHOM ceTu. [IpeumyiecTBa U HEOCTATKU CUCTEM 3JIEKTPUYECKON TATU

5 KoHTaKTHas ceTh KeJIE3HBIX aopor

Bupl KOHTAKTHBIX [TOJIBECOK, 00JIACTh UX MPUMEHEHHs. Ha3HaueHne u TUIIBI OCHOBHBIX JIEMEHTOB

KOHTaKHOI NOJABECKU: OIOPBI, U30JIATOPLI, KOHTaKTHHﬁ, HGCYHII/Iﬁ n YCI/IJ'II/IBaIOIIII/Ii;I npoBonaa, (1)I/IKCEITOpI)I,




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

32KUMBI B CTPYHBL. PacmonoskeHne KOHTaKTHOMIo MpoBo/a B IUTaHe U podrie. AHKepHBIE YIaCTKU
KOHTAaKHOM CeTH

K.]'IaCCI/I(bI/IKaI_[I/IH INOABHKHOI'O COCTaBa
Knaccudukanus Tsroporo moABMKHOTO COCTaBa. DIEKTPOIIOABIKHOM cocTaB. CHcTeMa YCIOBHBIX
00o3HaueHnH, npuMeHsieMas Ha xene3HbIx foporax CCCP u Poccuiickoii deneparuu. [TonsTre oceBoit

thopmyIBI

ABTOHOMHBIH TATOBBIN MOABMKHON COCTaB

ITapoBo3, ero sHepreTHyYecKas LeNb

THHOBOS, €ro 3HepFeTI/I‘{CCKaﬂ 1ICIIb. Hepez[alm MOIITHOCTH TCIJIOBO30B -- MEXaHHNYCCKaA, rnnpaBnnquKaﬂ,
QJICKTPHUUCCKad NMOCTOSHHOTO, ICPEMCHHO-TIOCTOAHHOI'O U TIEPEMECHHOTO TOKOB

HeaBTOHOMHBIN TATOBBIN DOIBUXKHOM COCTaB
SHGKTPOHOL[BI/I)KHOI‘/‘I COCTaB. CXGMLI (bOpMI/IpOBaHI/IH I10€310B Ha SHCKTpH‘{eCKOﬁ TAre.

SHGKTpOHOHBH)KHOﬁ COCTaB JKCJIC3HBIX JOPOTI' ITOCTOSAHHOI'O TOKa € KOJUICKTOPHBIMHA

TATOBBIMH JIBUTATEIIIMUA U PEIEHHO-KOHTAKTOPHON CUCTEMOM YIIPaBIEHUS
CprKTypa 9.11.C. IIOCTOAHHOI'O TOKAa, OCHOBHBIC 3JICMCHTEI CHUJIOBBIX HeHeﬁ 9.I1.C. ITIOCTOAHHOI'O TOKa

10

KOJIJIGKTOpHaFI QJICKTpHUYCCKasd MalllrHa
ITpuHuMn neUTCBYS U 31EMEHTHI KOHCTPYKLIMM KOJUIEKTOPHOM 3JIEKTPUYECKON MalllMHBI

11

YCTpoCTBO M MPUHIIUIT JEHCTBUS 0€CKOJUICKTOPHON AJICKTPUYECKON MaIllMHbBI
MNEPEMCHHOI'O TOKa

Cucrema Tpé€x(ha3zHOro NepeMEeHHOro TOKa. Y CTPOICTBO poTopa U cratopa Tpéx($azHOro aCHHXPOHHOTO
nsuraressi. CTpyKTypHast CXeMa 3JICKTPONOABHKHOTO COCTaBa ¢ OECKOIIEKTOPHBIMH JIBUTATEISIMU
MEPEMEHHOTO TOKa

12

YpaBHEHHE IBUKEHHUS MOE3/1a U CUJIbI, ICMCTBYIOIIUE HA MOE3]

Teopema 0 TOJHON KMHETHYECKON SHEPTUH Tela. BrIBO ypaBHEHHs ABHXKCHUS MOE3/1a.

[ToHsATHE yAENbHBIX CHJI. YpaBHEHHE ABIDKCHHUS M0€3/1a B YACIbHON hopme

Cuiibl, qeiTcByronue Ha noes. AHamu3 ypaBHEHUs IBUKEHUS T0e3/1a U ONPE/ICICHHE PEKIMOB
JIBHKCHUS

O6pasoBanue cuibl TArd. OrpaHUYCHUS Ha BEJIMYUHY CHJIBI TSATH, METOBI €€ YBEIHMUCHHS

Cuna TOpMOKEHHSI

Cuuibl cOnpOTUBIICHU JIBMKEHHI0. OCHOBHOE U JIOTIOIHUTENILHOE COMPOTUBIICHHE JIBUKEHHIO. [IpHUHHBI
BO3HUKHOBEHHSI, (PAKTOPBI, BIUSIONME HA BEJIMUUHY COTPOTHUBIICHHS JABUKEHHIO. PacuéTHbie
COOTHOIICHHS JIJIs OTIPEICIICHUSI CHIT CONPOTHUBIICHUSI IBHKCHHUIO

13

3H€KTpOM€X&HI/I‘-I€CKI/Ie U JICKTPOTATOBBIC XapaKTCPHUCTUKHN ABUTATCIIA MTOCTOSAHHOT'O

TOKa
YpaBHEHUS 2IEKTPOTATOBBIX XapaKTEPUCTUK. I[pUHUIIIBI PETYINPOBAHUS CKOPOCTH IBUKEHUS
MOJIBUYKHOI'O COCTaBa C KOJUIEKTOPHBIMU TSATOBBIMU JIBUTATEIISIMU

14

SJIGKTpOTHFOBLIe U TATOBBIC XaPAKTCPUCTUKHU ITPU PaA3TIAIHBIX crocobax peryiinpoBaHus

CKOPOCTH IBUKCHHA
TsroBnie XapaKTCPpUCTUKU. VcenoBus pcajm3anu CUJIbI TATH, BO3SMOKHOCTH YBCIIMYCHUS CUJIBI TATU
JJICKTPOBO30B

15

Pacuér mycko-TOpMO3HBIX PE3UCTOPOB MOABHKHOTO COCTaBa

Henn, tocTuraemslie MpUMEHEHHEM ITycKOBOro pe3ucropa. KOaddummeHT HepaBHOMEPHOCTH ITycKa Mo
ToKy. Omnpenienenne MakCUMaJIFHOTO, CPEIHETO U MHHIMAJIBHOTO ITyCKOBOTO TOKOB. I'pado-aHamutudeckit
METOJl pacuéTa IyCKOBOI0 pe3ucTopa. Pacuér BenuuuHbI IyCKOBOI'O CONPOTHUBIIEHUS HA MAHEBPOBBIX U
MEPEXOTHBIX O3UIIISIX

16

IleperpynnupoBKH TATOBBIX JIEKTPOIBUraTENEH JIEKTPOIIOABUAKHOIO COCTaBA
Hasnauenue NEeperpynrnmpoBoOK ,HBI/IFaTGHGﬁ. CxeMEbI COCAMHCHUA TAT'OBBIX ,Z[BHFaTCHCﬁ. Tp€60BaHI/IH K
criocodam NEePEerpyninmpoOBKHU. HCpCprHHI/IpOBKI/I METOJAOM KOPOTKOI'O 3aMbIKaHMs, HTYHTOPOBAHMUA,
BEHTUJILHBIA nepexon u MOCTOBOH nepexon. I[OCTOI/IHCTBa U HEAOCTATKH, obnactu MPUMCHCHUA.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

17

[Topsiok mycka 31€KTpONOABUKHOIO COCTaBa MOCTOSIHHOTO TOKa
HOCHe)IOBaTeHLHOCTI: ﬂeﬁCTBHﬁ Ipyu MYCKE U pa3roHe NoABUIKHOI'0 COCTaBa MOCTOSAHHOTO TOKaA. Amnanus
CHUJIOBBIX IIETCH 3.11.C. B TIpOIlecce MycKa

18 |[IpUHLMIIBI UMITYJIBCHOTO YIIPABJICHUS JBUTATEISIMU IOCTOSIHHOTO TOKA
I/ICHyJ'H)CHOC PEryJIMpoBaHuC HAPSAKCHUSA, MArHUTHOT'O TIOTOKA U COMPOTUBJICHUA ITYCKO-TOPMO3HBIX
PE3UCTOPOB

19 |Dramsl pa3BUTHA IEKTPOTEXHUKH
Kpatkoe conepskaHue 1 pe3ysbTaThl KaKIOTO U3 3TAIOB.

20 |llonsatue o cucteme Tpex(azHoro nepeMeHHOTo TOKa
CPIHXpOHHI:Iﬁ TeHepaTop u aCHHXpOHHbIﬁ JABUTATCIIb.

21 ([IpeumyiiecTBa MEPEeMEHHOIO TOKA U €r0 UCIOJIb30BaHUE
HpI/IHHI/IH nepeaavu 3JICKTPOOIHEPTUN Ha AaJIbHUC PACCTOAHUS.

22 |CnocoOsI NCTIOIB30BaHUS TPeX(Ha3HOTO MEPEMEHHOT0 TOKA IS IEJIeH AIEKTPHIECKOTO
TpaHCIopTa
OTtnnune 3aAa4 TATH OT 3aaa4 IIPOMBIIJIICHHOCTH

23 |Cucrema >1eKTPUYECKON TATH 0AHO(A3HO-TIOCTOSIHHOTO TOKA.

CrpykTypa 3.11.C. ¥ CHCTEMa SHEPrOCHA0KECHUS

24 B3anmojeiicTBHE CUCTEM OCTOSTHHOTO U IEPEMEHHOT0 TOKA Ha JKEeJIE3HOM opore
CraHIUU CTHIKOBaHUS. JIByXCHUCTEMHBIE 3JIEKTPOBO3BI.

25 |/[Ipyrue myTH UCHOIB30BAHUS IEPEMEHHOTO TOKA JUIS AJIEKTPHUECKOTO TPAHCTIOPTA.
CucreMa NOHWKEHHOW 4acTOTHI

26 |CrocoObl peryJIMpoBaHusi CKOPOCTH 2.11.C. OJHO(A3ZHO-TTOCTOSHHOTO TOKA.
OCHOBHBIE CHJIOBBIE YCTPOICTBA 3.11.C

27 |PerynupoBaHUe HANPSKEHUS HA T.3.1
PeryiupoBanue HanpsDKCHUS HA T.3.J. IPU HOMOIIH TpaHchopmaTopa

28 |Oco0eHHOCTH MIEPEKITFOUCHUS CEKIINH 00MOTOK TpaHc(opmaropa.
IlepexoaHoit peakTop.

29 ([TousiTHE O CHIIOBBIX MPe0oOpa30BATEIISAX.

HOHprOBO,I[HI/IKOBLIG AUOAbl U TUPUCTOPBI

30 ([IpocTeiimue cXeMbl BBITPSMICHUS
CxeMbl, IpUMEHseMbIe Ha 3.11.C.

31 [OcoGenHocTH PabOTHI BHIMPSMUTENS HA aKTUBHO-UHIYKTUBHYIO Harpy3Ky.
[onsTHE O peaKTHBHOM SHEPTHH U KOS PUIISHTE MOIITHOCTH.

32 |HeympagsnseMbie U ynpaBisieMble BEITPSIMUTEITN
Pabora o HyIIeBOI U MOCTOBO CXEME BBIIPSMIICHUS.

33 |OaHO- ¥ MHOTO30HHOE BHITIPSIMIICHUE
PerynupoBo4HbIE XapaKTEPUCTUKH BBIIPSIMUTEIEH.

34 |CoBpeMeHHBIH 2.11.C. ¢ ACHHXPOHHBIMU TSATOBBIMH JIBUTATEIISIMHU.

CrpykTypa CHIOBOW CXEMBI, Ha3HaUCHHE NTpeodpa3oBarTenen

35 |OcHOBBI perynupoBaHusi aCHHXPOHHBIX T.3.11. ®opmyna Koctenko
XapaKTepI/ICTI/IKI/I IIOCTOSHCTBA CUJIBI TATM U ITOCTOAHCTBA MOIITHOCTH.

36 |Kmaccudukanmst TpaHCTIOPTHBIX CPEICTB
OcHOBHBIE QYHKIMH TPAHCIIOPTHBIX CPEACTB. THIIBI OMTOPHBIX AIIEMEHTOB M IBIKUTEIICH.

37 |[IpoTuBOpeursi CUCTEMBI KOJIECO-PEIIbC

IIpoTuBOpeuns cucTemsl Kosieco-penbe. CrocoObl n3MeHenus koddduimenTa cuennenus. [locnencTeus
MPHUHATHS CUCTEMBI TJIa/IKOE KOJIECO Ha T JKOM pellbCe.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

38

Hasnauenne MexaHM4eCKOU 4acTu
OCHOBHI)IC QJICMCHTBI, UX HAa3HAUYCHUC.

39

Knaccudukanus MexaHn4ecKkon 4acTu
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ I10 Ky30BaMm, IO COCTaBHOCTH, 110 pECCOPHOMY IOJABCIINBAHUIO, ITO THUITY TATOBOI'O
MnpuBoaa, 1o Kjiaccy TATOBOM nepeaavu.

40

Ky3oBa
Knaccudukamnus xy3oBoB. [TorsaTHE 0 pacueTe Ky30Ba Ha IMPOYHOCTH. [Iporieccrl BO3HUKAIOIINE MTPH
Pa3BUTHH CHJIBI TATH.

41

PaMrl Teexku
Ha3Ha‘IeHI/I€ nu maccmbnxaunﬂ paM TCIICIKCK. ByKCOBLIe y3J'H>I. CHOCOGI)I HU3TOTOBJICHUSA paM TCJICIKCK.
OCOOCHHCOTH pacyeTa paM TEJICKEK Ha MPOYHOCTb.

42

Konecnsie napsbi.
Knaccn(bmcaum{ KOJICCHBIX T1ap. OcH KOJIECHBIX mnap. PacueT konecHBIX nap Ha MpOYHOCTb.
(I)OpMI/IpOBaHI/Ie KOJICCHBIX T1ap. Konecnrie LHCHTPHBI. Bbannaxn xoiec

43

DEMEHTBI PECCOPHOTO MO/BEIINBAHMS.
Hasznadyenue u knaccuduxaryst. Ynpyrue sneMeHTbl. OpUKIHOHHbIE 3JIEMEHTHL. Bs3kne 3J1eMeHTHI.
Yupyro-ppHUKIHOHHbIE AJIEMEHTHL. YIIpyro-Bsizkue cBsizu. [[HeBMaTH4YECKHET peccopsl

44

PeccopHoe IIOABCIHINBAHUC.
IlepBruHOE, BTOPHUHOE peccOopHOE MoaBemBaHne. OCHOBHBIE AJIEMEHTHI IIEHTPAIBLHOMN CTYIIEHH
PECCOPHOrO MOABEIIUBAHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HaumenoBanue 1abopatopHbIX padboT / KpaTKOe CoAepKaHNe

N3yuenne paboThl AIEKTPONTHEBMATHUYECKOTO KOHTaKTOpa
Hasnauenue QJICKTPOITHEBMATUYICCKOI'O KOHTAKTOPA. yCTpOI}‘ICTBO QJICKTPOITHEBMATUYCCKOT'O
KOHTaKTOpa.HpI/IHL[I/IH ﬂeﬁCTBHﬂ QJICKTPOIMHEBMATUYCCKOI'O KOHTAKTOpA.

I/I3y‘{eHI/IC paGOTH QJICKTPOMATrHUTHOI'O KOHTAKTOpa

Ha3HaueHue 371€eKTpOMarHUTHOIO KOHTAKTOPA. Y CTPOMCTBO JIEKTPOMAarHUTHOrO KoHTakropa. Ilpunnun
JIEHCTBUS 3JIEKTPOMAarHUTHOTO KOHTakTopa.lccienoBanre XxapakTepUCTUK 3JIEKTPOMAarHUTHOTO
KOHTaKTOpa.

Hasnadenue rpynnoBoro nepexyrodaress. Y CTporCTBO IPyIIIOBOTO

nepexiaroyarens.  [puHnun 1eficTBus rpynnoBOro NeEpPEeKIYaTeNs
Hasznavenue rpynmnoBoro nepeximodarens. Y cTpoiicTBo rpynmnosoro nepexiiodatesst.[Ippannn nevicteus
IPYIIIOBOTO NEPEKII0YaTeNs

I/ISYIICHI/IC pa60TBI 6BICTpOI[CﬁCTByIOIJ.[CF O BBIKIIFOYATCIIA 3JICKTPOBO3a IIOCTOAHHOT'O TOKA
Haznauenune ObICTPOACHCTBYIONIETO BHIKIIIOUATENS. Y CTPOHCTBO OBICTPOCHCTBYIOMIETO

BoIuTtouaress. [IpuHIMn necTBrs ObICTPOASHCTBYIONIETO BEIKIIoUaTeNs. FiccneqoBanue XapakTepuCTHK
OBICTPOICHCTBYIOIIETO BBIKIIIOYATEIS

N3yuenune paboThl KOJJIEKTOPHOTO TATOBOTO AJIEKTPOIBUTATEIIS
Hasnauenue tssroporo DJICKTPOABUTATECIIA. YCTpOﬁCTBO KOJUIEKTOPHOT'OTATOBOT'O
3J'I€KTp0ﬂBI/IFaTCJ'I$I.HpI/IHHI/IH HeﬁCTBHH KOJUIEKTOPHOT'OTATOBOT'O DJICKTPOABUTATECIIA.

I/ISYTICHI/IC pa6OTBI 6BICTpOJICI\/'ICTByIOH_[eI‘O BBIKJIHOYATEJIS SJICKTPOBO3a MOCTOAHHOT'O

TOKaA.
Hasnauenue ObICTPOICHCTBYIONMIETO BBIKIIIOYATENS. Y CTPOUCTBO OBICTPOICHCTBYIOMIETO
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BoIKuTtouaresst. [IpuHIMT neicTBrs OBICTPOACHCTBYIONIETO BEIKIITOYaTeNs.cciejoBaHme XapaKTepHUCTHK
OBICTPOICHCTBYIOIIETO BHIKIIIOYATEIS

KOHTpOJIJ'ICp MAIIMHUCTA 3JICKTPOIIOE3Ja ITIOCTOAHHOI'O TOKAa
Ha3nauenue KOHTpOJUIEpa MallIMHUCTA. yCTpOﬁCTBO KOHTpOJUIEpa MallIMHUCTA. HpI/IHHI/IH nehCTBUS
KOHTpOJJIEpa MallIMHUCTA. Ha3nauenue u (byHKI_[I/II/I PYKOATOK KOHTPOJIJIEpAa MalllMHUCTA

H3ydeHue crumoBoi CXeMbl 3JEKTPOIIOE31a MOCTOSIHHOTO TOKa

PacnionoxeHnue 31eMEHTOB Ha CUIIOBOM cxeMe. Llenb NpoTekaHus TOKa MpH MOCIEI0BATEIbHOM
COCIMHEHUH TATOBBIX BUTaTenel. Llens mpoTexkanus Toka MpH HapajieIbHOM COSIUHEHUH TATOBBIX
JIBUTATEJIEN.

KOHTpOJIJ'ICp MAIlMHUCTA MaCCaKUPCKOIo 3JICKTPOBO3a IIOCTOAHHOI'O TOKA.
VYcTpoHCTBO KOHTpOIepa MallIMHUCTA. [IpuHImn aedcTBUs KOHTpoiepa MamuHucTa. HasHaueHue u
(yHKIIMH PYKOSITOK KOHTPOJIJIEpa MaIllHUCTA.

10

KOHTpOJIJ'ICp MAalINnHUCTA I'PY30BOTO 3JICKTPOBO3a IIOCTOSIHHOT'O TOKa

HasnaueHnne KOHTpoOJUIEpa MAIMHKUCTA. Y CTPOHCTBO KOHTpOJUIEpa MamuHUcTa. [IpuHINT geficTBus
KOHTpOJUIepa MamnHUCTa. HazHaueHne u GyHKIMN TIaBHON PYKOSITKM KOHTPOJIIEpa MaIlIMHUCTA.
Hasznauyenue n GpyHKINT TOPMO3HOH pYKOSTKH KOHTpOJUIepa MamuHucTa. HasHaueHne u GyHKINH
PEBEPCUBHO-CEJICKTUBHON PYKOSTKH KOHTPOJUIEpa MAIIMHACTA.
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I/I3yquI/Ie CHJIOBOM CXEMBI QJICKTPOBO3a ITOCTOAHHOI'O TOKa

0O603HaueHNEe OCHOBHBIX 2JIEMEHTOB JJIEKTPUIECKON cxeMbl. PacnoioskeHue 3J1IEeMEHTOB Ha CHIIOBOM
CXEeMeE. I_[ern, MPOTCKaHWA TOKA MPH MOCICAOBATCIIBHOM COCIMHCHNN TATOBBIX HBHFaTeHeﬁ. HCHL
IMPOTCKaHUA TOKA IIPU MOCJICAOBATCIbHOM-TTApAJUICJIbHOM COCIMHCHUU TATOBBIX ]IBHFaTeJ]Cﬁ. HCHL
MPOTEKAHUS TOKA IPH IMapajuIeTbHOM COCTMHCHUH TATOBBIX ABHTATEIICH.

12

HccnenoBanue npouecca mycka rpy30BOro 3JeKTpOB03a MOCTOSHHOTO TOKA.

3arryck KOHTpOJUIepa MAIIMHICTA M CHIIOBOMU IIETIH 3JICKTPoBo3a. DuKcaris mapaMeTpoB padboThl
ammapaToB CHJIOBOM CXeMBI. 3alich 3HAYCHUH TOKOB M CKOPOCTEH Ha KaXKIOU MO3UINH PETYIHPOBAHUS.
[TocTpoenue myckoBoi nuarpammabl

13

OcoGenHoctu perynupoBanus ckopoctu Ha DI1C onHOpa3HO-TIOCTOSIHHOTO TOKA
W3menenue ckopoctu aAmwxeHus JI1C npu u3MeHeHHU HaNpsHKEHUS Ha TATOBBIX ABUratelsax. M3meneHue
cxopoct aBmkeHus DI1C npu M3MEeHeHHH MarHUTHOTO [IOTOKA TATOBBIX JBUrateneil. Hasnauenue
TpaHcdopmaropa, BHIIPSIMUTENS, CTIIAXKHUBAIOIIETO PEaKToOpa.

14

PerynupoBanue HanpskeHUS Ha BTOpUYHOM 00MOTKe TpaHchopmaropa

PerynupoBaHue HanpspKeHHS HAa BTOPHYHOM 0OMOTKe TpaHCcdopmaTopa

[puHIMI peryIupoBaHus Ha BTOPHYHON 00MOTKe TpaHchopMaTopa. BeTpedHoe BKIFOUSHHE BTOPHYHBIX
06MoTOK TpaHcdopmaropa. CorsiacHOe BKIIOYEHHE BTOPUYHBIX 0OMOTOK TpaHchopmaTopa. OCHOBHbIE
pacueTHbIE COOTHOIIEHUS IIPH PETYINPOBAHUH HA BTOPUYIHOH 0OMOTKe TpaHCchopmaropa.

15

PCFYHI/IpOBaHI/Ie HAaIIPsS’KCHUS Ha HepBI/I‘IHOI\/’I 00MOTKE TpaHC(bopMaTopa

[TpuHIMN perynupoBaHus Ha EpBUYHOI 00MOTKe TpaHchopmaropa. OcOOEHHOCTH peryIupoBaHus Ha
HepBUYHOI 00MOTKe Tpancopmaropa. KoHeTpykius TpaHcopmaTopa MpH peryIupoBaHHU Ha
NepBUYHOI cTOpoHe TpaHcdopmaropa. OCHOBHBIE pacyeTHbIE COOTHOLIEHHSI IPU PETYJINPOBAaHUH Ha
HEepBUYHOI 00MOTKE TpaHchopmaTopa.
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ZII/IO,Z[HBIe BBIIIPAMUTEIIN

IIpunnun neiicteus BelnpsaMuTenel. IlpuHnun nelcTBrUs 0AHONOMYIIEPUOIHOTO BhIIpsMUTENS. [IpuHiun
JIEHCTBUS IBYXIIOIYIIEPUOJHOTO BBIIPSIMUTENS C HYJIEBBIM BbIBOIOM. [IpuHIIMII EHCTBUS MOCTOBOTO
BBINPSIMHUTEINS BEIIPSIMHUTENSL. BpeMeHHbIe tnarpaMMbl paOOTHI BEIIPSIMHUTEICH.

17

[lepexonnble peakToOpbl

Hasnauenue NEPEXOJHOr0 peaKTopa. CXeMBbl BKIIOUCHUS NEPEXOAHOTO pCaKTOPa Ha XOAOBLIX NO3UIUAX
peryjimpoBaHus. CXeMBI BKIIOYCHUS MEPEXOJHOr0 peakTopa Ha MPOMEKYTOUYHBIX MO3ULIUAX
peryaupoBaHus
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18

BenTuinbHblil nepexon

HpI/IHHI/IH JNCHUCTBUS BEHTUILHOTO nepexoaa. Pexum CUMMCTPUYHOTO BBIIIPAMIICHUSA HAIIPSAKCHUSA. Pexum
HCCUMMETPUYHOI'O BBIPAMIICHUS HAIPS)KCHU S

19

HGHI/I YIIPABJICHHUSA 3JICKTPOBO3a 0,[[HO(1)33HO'HOCTOHHHOF0 TOKa

VYcTpoHCTBO KOHTpOIepa MalHUCTA. [IpuHIMn aedcTBUs KOHTposulepa MamuHicTa. HazHaueHue u
(YHKIINH PyKOSITOK KOHTpOJIepa MamiHNcTa. CxeMa CHIIOBBIX Hemnel a1nekTpoBosa. [IpuHnnn
PETYINpPOBaHNUS HAIPSDKECHHS HA TATOBBIX IBUIATEIAX
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MeTtoibl HccaeIoBaHUS KOJIEOaHUH 3JIEKTPOIOABIKHOTO cOCTaBa. MeTo bl
($U3UIECKOro U MaTEeMaTHUECKOT0 MOJICIUPOBAHUS KoJieOaHuil. Pambl Tenexku
3EKTPONOIBUKHOTO COCTaBa

3HaKOMCTBO C METOJaMH (1)I/I3I/I‘ICCKOFO U MAaTEMATHUCKOT'O MOACINPOBAHUS JICKTPOBO30B 1

MOTOPBAroHHOIo0 MOJABUKHOTO COCTAaBa, a TAKKEC O3HAKOMJICHHUEC C HA3HAUYCHNUEM paM TCIICIKCK. Pabora co
CTCHIAOM (1)I/I3I/I‘ICCKOFO MOACJINPOBAHUA.

21

HccenenoBanue BUI0OB BOZMYLICHUH, IEUCTBYIOIIUE Ha 3.11.c. KHHEMaTneuckoe, CUI0Boe
Y MMapaMeTpUIEeCKOe BO3MYLIEHUs. KOHCTpYKIIMS KOJECHOW Mapbl 3JEKTPOIIOABHKHOTO
cocTaBa

V3y4eHre BUIOB BO3MYILCHUH BBI3BIBAIOIINX BBIHYKICHHbIC KOICOAHNU 3.11.C. IIPU IBHKCHHUH B
PeNBCOBOI KoJIee U CIIOCO0BI 3aIaHMs BO3MYIICHHI

22

Y3116l CBSI3U KOJIECHOW Maphl U PaMbl TEIICKKH.
3HAaKOMCTBO ¢ KOHCTPYKIIHEH OYKCOBBIX y3710B. OCHOBHBIC IPUHITUIIB (POPMHUPOBAHUS KOJIECHBIX Iap.
I/I3yqu1/1;1 6yKCOBOFO y3ﬂa B COOTBCTCTBHUU C I/IH}IBI/IBI/I}lyaHI)HbIM 3aJaHUECM.

23

V338l cBSI3U paMbl TCIICIKKHU U KY30Ba BArOHOB 3JICKTPOIIOC310B

3HaKOMCTBO C y3JIaMH CBSI3M paMbl TEJICKKH U Ky30Ba BarOHOB HJICKTPOINOE3/I0B. Y3€I COSMHEHNUS C
HEHTPATBHON cPepruuecKor OMOPO. Y3IIbl OIUPAHUS C OTIOPOI HA CKOJB3YHBL. Y3€ll C MTHEBMATHIECKUM
YIIPYTUM 3JIEMEHTOM.

24

Y376l CBSI3U KY30Ba U paMbI TCJICIKKHU SJICKTPOBO30B

3HAKOMCTBO C y30aMU CBSI3U Ky30Ba U PaMbl TEJIEKKH JIEKTPOBO30B. Y3€l COSIUHEHHS C KECTKON
IUIOCKOHM LIWJIMHAPUYIECKON OIIOPOM. Y31Ibl COEIMHEHUSI C MAATHUKOBOM OIOPOil. ¥Y3IIbl COEIMHEHUS CO
IKBOPHEM, JIFOJICYHBIM yCTpOﬁCTBOM " CKOJIb3YHaMHU, C MONIEPECYHBIM BO3BpallatOIIUM yCTpOﬁCTBOM.

25

[MunpaBnnueckre U GPUKIIMOHHBIE FaCUTENU KOJIeOaHHUH MOABUKHOTO COCTaBa
YcTpoiicTBO GPUKIIMOHBIX W THAPABIMYECKUX TacuTeleil koebannii. V3ydeHne nx xapakTeprcTHK Ha
OCHOBE NPOTpaMMBl, pa3paboTaHHOH B ITporpaMMHOH nakere LabView.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHH/ KpaTKO€ COACPIKAHUC

Knaccudukarus moiBH>KHOTO COCTaBa.

PaccmaTpuBaemble BOIIPOCHI:

- KJIaccu(UKaIys TAroBOro MOABHKHOTO COCTaBa XKEJIE3HBIX JJOPOT, TPUMEHsIeMasi Ha JKEJIE3HBIX J10porax
Poccuiickoii @eneparu

Cucrema TITroOBOTO 3HCKTpOCHEl6)KCHI/I${ SHCKTpOCHaG)KCHI/IH JKCJIC3HBIX JOpOT
PaccmarpuBaemble BOIPOCHI:

- CHCTEMa TATOBOTO 3JIEKTPOCHAOKEHHS MOCTOSHHOTO ToKa 3 KB. CHucTeMa TATroBOT0 3JeKTPOCHAOKEHUS
nepeMeHHoro Toka 25 kB 50 I'm.

KontakTHas ceTh.

PaCCManI/IBaCMLIG BOIIPOCHI:

- yc’I‘pOfICTBO KOHTaKTHOﬁ CCTH JKCJIC3HBIX JOPOI' IOCTOSAHHOI'O TOKA,
- yc’I‘pOfICTBO KOHTaKTHOﬁ CCTH JKCJIC3HBIX JOPOI' ICPEMECHHOT'O TOKA.
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VYpaBHeHME IBUKEHUS I0€3/1a U CUJIBI, IEHCTBYIOIIME HA TTOE3/]T
PaCCManI/IBaeMLIe BOIPOCHI:

- PE€KUMBI IBUKCHUA r[oe3z[a4

- YpaBHCHUEC ABUKCHUA MTPU PA3HBIX PCKHUMaAX JBUIKCHHUA TOE3/a.

:‘)HCKTpOHOHBH}I(HOfI COCTaB KCJIEC3HBIX JOPOTI ITIOCTOAHHOI'O TOKA.
PaccmaTpuBaemble BOIPOCH:

- JIIEKTPOIIOBIKHOM COCTAB JKEJIE3HBIX JOPOT ITOCTOSHHOTO TOKA C KOJUIEKTOPHBIMH TATOBBIMHU
JIBUTaTEJISIMU U PElNEHHO-KOHTAKTOPHON CUCTEMOM YIIpaBJIEHMUSL.

KosnexTopHslii aneKTprudecKas MaliuHa.

PaCCManI/IBaeMLIe BOIPOCHI:

- KOHCTPYKIUA U NPUHIHAIT Z[eflCTBPIS[ SHCKTqueCKOﬁ MallrHblI Ha IPUMEPE KOJIJICKTOPHOT'O TATOBOI'O
QJICKTPOABUTATEIIA IIOCTOAHHOI'O TOKA.

BeCKOHHCKTOpHaﬂ QJICKTPHUUCCKAA MalllMHA
PaCCManI/IBaeMHC BOIPOCHI:
- YCTpOI\/'ICTBO W IPpUHIUIT HeﬁCTBHﬂ 6eCKOHHeKTOpHOﬁ 3J'I€KTpI/I‘IeCKOI>'I MallnHbI HIEPEMCHHOI'O TOKA.

3J’I€KTpOM€X3HI/I‘I€CKI/I€ U SJICKTPOTATOBLIC XapPAKTCPUCTHUKU ABUTATCIIA ITIOCTOSHHOI'O

TOKa

PaccMarpuBaeMble BOIIPOCHL:

- YpaBHEHHS MIEKTPOTATOBBIX XapaKTePUCTHK;

- IPUHHUIIBI PEryINPOBAHMS CKOPOCTH IBHKEHHUS TOABIYKHOI'O COCTaBa ¢ KOJUIEKTOPHBIMH TATOBBIMU
JIBUTATEIIIMU

Crioco0w1 perymupoBanwsi ckopocty Ha DI1C mocTosHHOTO TOKa

PaCCManI/IBaeMHe BOIIPOCHI:

- UIBMCHCHHUC CKOPOCTHU ABUIKCHUSA OIIC IIpHU U3BMCHCHHNU HAIIPSKCHUA HA TATOBBIX ABUI'aTCIIAX. H3menenne
CKOPOCTH ABUKCHUS OIIC IpUu U3BMCHCHUU MAIrHUTHOT'O ITOTOKA TATOBBIX I[BHFaTeJIeﬁ;

- UIBMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC Ipru UBMCHCHHHU COITPOTUBJICHHA ITYCKOBOI'O peOCTaTa.
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YPaBHeHI/Ie ABUXXCHUA 110€31a
PaccmarpuBaemble BOIIPOCHL:
- CWJIBI, IGKCTBYIOLIME Ha NT0e3]]. PexuMbl IBM>KEHUS TToe3/1a

11

[Ipodune nytu
PaCCManI/IBaeMLIC BOIIPOCHI:
- CIpsIMIICHHE TIPO(UIIS Ty TH

12

ConpoTuBieHne JBUKEHHIO T0e3/1a
PaccmarpuBaemble BOIIPOCHL:
- PacueT ocHOBHOIO U JOMOJIHUTCJIbHOTO COIPOTUBJICHU S IBUKCHUIO TTOC31a

13

Bec noesna
Omnpezenenue Beca noesaa

14

VenpHbIe YCKOPSIONINE CUJTBI, JEHCTBYIONTNE HA TIOE3]]
PaCCManI/IBaCMLIe BOIIPOCHI:
- pacucT U MOCTPOCHUC yACIbHBIX CHUII.

15

KpI/IBBIe JABMOXKCHUS 11OC3 4.
PaccmarpuBaemble BOIPOCHI:
- IOCTPOEHUE KPUBOM CKOPOCTH OT ITyTH

16

Cnoco0s1 perynupoBanusi ckopoctu Ha II1C oaHO(Da3HO-TTOCTOSTHHOTO TOKA.
H3menenne CKOPOCTH ABUIKCHUSA OIIC P UBMCHCHNHU HAIIPSIKCHUA HA TATOBLIX JIBUTAaTCIIAX. HN3menenne
CKOPOCTHU ABUKCHUS OIIC IpU UBSMCHCHUU MArHUTHOT'O ITOTOKA TATOBBIX ,HBPIFaTeHefI.

17

PerynupoBanue HanpspkeHUs: TpaHchopmaropa
[IpuHIMD perynupoBaHus HA BTOPHYHOM 00MOTKe TpaHchopmaropa. Berpeunoe BkimodeHNEe BTOPUYHBIX
o0MoTOK TpanchopmaTopa. CoracHOe BKIIIOYEHHE BTOPHYHBIX 00MOTOK TpaHchopmaTopa. [TpuHmmmn
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peryIupoBaHus Ha IEPBUIHON 0OMOTKe TpaHchopMmaTopa. OcOOEHHOCTH PEryITHpOBAHUS Ha MIEPBUIHOMN
00MOTKe TpaHcdopmaropa.

18

ynpaBJ’IHCMBIC BBIIIPAMUTCIN

IIpunnun neifctBus ympapisieMbIX BelpsiMuteneit. [IpuHIun nefcTBrs 0 JHONOIYIEpUOTHOTO
BhIIpsAMUTEISL. [IpyHIMI IeHCTBHUS ABYXIOIYTIEPUOJHOTO BEIIPSMHTEIS C HYJIEBBIM BBIBOJIOM. [IpuHIMNI
JEWCTBHSA MOCTOBOTO BBITPSIMUTEIS BHIIPSAMHTEINS. BpeMeHHbIEe tuarpaMMbl paboTHI BBIIPSIMUTEIICH.
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CunoBas cxema 3J1eKTpOB03a IIEPEMEHHOI'O TOKA CO CTYNEHYAThIM PEryJIHMPOBAHUEM

HanpspkeHus cepun BJISOC
[puHnun perymupoBanus HanpspkeHUs. O003HaUeHHE OCHOBHBIX AIEMEHTOB JICKTPUIECKOM CXEMBI.
PacnonoxkeHue 3J1eMEHTOB Ha CUJIIOBOM CXEME. uel'H) MPOTCKaHUsA TOKa Ha MO3ULHUAX PECTYJIUPOBAHUS.

20

CuitoBas cxema OJICKTPOBO3a IIEPEMCHHOI'O TOKA C INIAaBHBIM PEr'yJIMPOBAHUEM

HanpspbkeHus cepun 29C5K
[MpunHnun perynupoBanust HanpspkeHusi. O003HaYeHUE OCHOBHBIX 3JIEMEHTOB AJIEKTPUUYECKON CXEMBI.
PacmonoskeHne 2JIeMEHTOB Ha CHJIOBOM CXEME. HGHB MMPOTCKAHUSA TOKAa Ha MO3ULHUAX PETYJINPOBAHUS.

21

TpeHaxep MalIMHKUCTA IEKTPOBO3a nepeMeHHoro Toka JI11M
HpI/IHLII/IHLI YIpaBJICHUA JICKTPOBO30OM. Haznauenue sneMeHTOB Ha MyJbTC YIPABJICHUSA.

22

ITocranoBka ueneﬁ U 3a71a4 Kypca IMPaKTHYICCKUX 3aHITUI

H3y4yeHnue KOHCTPYKLIMHK MEXaHUUIECKOW YacTH 3.11.C. ¥ (YOPMHUPOBAHUE HABBIKOB MO MPOSKTHPOBAHUIO
PECCOpHOTro NO/ABEIIMBAaHNUS; pa30UBKa IpyIbl HAa Opuraabl (110 4-5 yesioBek). Bblavya 3a1aHui Ha
Opuragy: Harpy3ka Ha OCb, THII 3.11.C.)
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KoHcTpykiins 6yKCOBOM CTYIIEHU peCCOPHOTrO MOABEIIUBAHUS 3.11.C.
Joxman 6puranst Ha Temy: «KoHCTpyKnusi OyKCOBOH CTYIIEHH PECCOPHOTO ITOIBEIIMBAHUS 3.11.C.»
3aJaHHOTO THIIA 3.11.C. (TOKJIaZ COPOBOXKAACTCS MIPE3CHTALMEH CO CXEMaMHt M YepPTEXaMH KOHCTPYKIIUH).
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KoHcTpyKIHs Ky30BHOM CTYIIEHH PECCOPHOTO ITOABEIIMBAHUSA J.11.C.
Hoxman 6puransl Ha Temy: « KOHCTPYKITUS Ky30BHOM CTYIIEHU PECCOPHOTO MOBEIIUBAHUS 3.11.C.»
3aJJaHHOTO TUIA 3.11.C. (JJOKJIal COMIPOBOXKAAETCS MIPE3CHTAINEN CO CXeMaMU U YepTekaMHi KOHCTPYKIIHN).
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KOHCTPYKI_II/IH MMPpOAOJIBbHBIX cBsI3el KYy30Ba C TCJIC)KKAMU
Hoxman 6puransl Ha Temy: « KOHCTPYKITUS MPOIOJIBHBIX CBA3EH Ky30Ba C TeJIeKKaMW» 3aJaHHOTO THIIA
3.11.C. (JOKJIal COMPOBOMKAACTCS MPE3CHTAINEH CO CXeMaMt U YepTeKaMU KOHCTPYKITHH).

26

KoncTpyknus TaroBoro npusoza 3.11.c.

Joxnanx 6puragel Ha Temy: «KOHCTPYKIUS TATOBOTO MPHUBO/A 3.11.C.» (TATOBBIN IBHUTATENb, PEAYKTOP,
My(l)Ta, BaJ'IOHpOBO,I[LI) 3aJITaHHOI'0 THIIA 3.11.C. (Z[OKJ'IaI[ COIIPOBOKAACTCA npe3eHTauneI”4 CO CXEMaMHU U
gepTekaMHu KOHCTPYKIINH)

27

KOHCTPYKI_II/IFI MMPOAOJIbHBIX cBsI3el KYy30Ba C TCIIC)KKaMHU.
Joxmnan 6puraasl Ha TeMy: «KOHCTpYKIUS ITPOAONBHBIX CBSI3€H Ky30Ba ¢ TeJIeKKaMU 3aaHHOTO THIIA
3.11.C. (HOKJIAJ COIMPOBOXKIAETCA MPE3eHTANel CO CXeMaMH | 4YepTesKaMHi KOHCTPYKIINH).

28

Omnpenenenre OCHOBHBIX TapaMeTPOB IKUIIAXKa
OHpeﬂeHeHI/Ie MaccChbl Ky30Ba U HOHpGCCOpCHHOﬁ MAacCChI TCJICIKKHU, ONPEACIICHUE CTATUICCKUX HpOFI/I6OB
PECCOPHOTO MOABEILIUBAHUSI.

29

OHpCIleJ'IeHI/IC YOPYTUX XapaKTCPUCTUK PECCOPHOI'0 MOABCIINBAHUS.
Omnpenenenne KeCTKOCTeH Ky30BHOM U OYKCOBOH CTYIIEHEH peCCOPHOTO MOABEIIUBAHUS, OTIPEICTICHIE
KECTKOCTHU YIIPYTUX 3JIEMCHTOB PECCOPHOIO IMOJABCIIINBAHKA.

30

OHpCI[CJ'ICHI/IC JAUCCUITATUBHBIX XaPAKTCPUCTUK PCCCOPHOTO IMOABCIINBAHUS.
OnpezeneHre CyMMapHOTO eMII(UPOBAHUS Ky30BHOHM U OYKCOBO# CTYIIEHEH PecCOPHOTO MOABEIINBAHNS,
ompeneeHue KodPPUIMEHTOB AeMII(UPOBAHUS JUCCUIIATUBHBIX AJIEMEHTOB PECCOPHOTO TTOABECITHBAHUS.

31

OnpeﬂeneHHe napaMeTpoOB 3aJaHHOI'0 3JIEMCHTA PECCOPHOI'0 MOJABCIINBAHUA.
Onpeznenenue napaMeTpoB 3JIEMEHTA PECCOPHOrO MOBEIINBAHUS B 3aBUCUMOCTH OT KOHCTPYKLIUU
SKUMAXKa-POTOTUIA (MHIUBUAYAIBHOE 3a/1aHUE.




TemaTuka NpakTHYECKUX 3aHATUI/KPATKOE COIepIKaHHe

n/m
32 |[loaroroBka oT4eTa MO MPAKTUIECKUM 3aHATHSM.
CocTaBlIeHHE OTYETA 110 BEIIIOJCHHBIM MPAaKTUYCCKUM 3aHATHUAM
33 |3ammra oTYeTa MO MPAKTUYECKUM 3aHATHIM
3amura.
4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.
No .
Bun camocrosiTensHO# paboThI
/1
1 |[ToaroroBka k 1a00paTOPHBIM pabOTaM, OPOPMIICHHE PE3YIIBTATOB SKCIEPUMEHTOB
2 |[loxroroBka K MpakTUYECKUM 3aHATHSAM
3 | BeimonHeHne KypcoBoil paboTHI.
4 | BeInmoJIHeHHE pacyeTHO-IpapuIECKO pabOThI.
5 | [loaroroBka K MpOMEXYTOYHOH aTTECTAIHH.
6 | [oaroroBka K TEKyIIeMy KOHTPOJIIO.

4.4. IlpumepHbIN IEpEUCHb TEM BHUJIOB PabOT

2. IlpuMepHBIil IepeyeHb TEM KyPCOBBIX padOT
BapuaHnTel 3aaH1 IPUBEACHBI B IPUIIOKEHUH

NCXOIHBIE [TAPAMETPEBI

Hasnauenne OI1IC

Tur TArOBOro IBUraTesIs

KomnuectBo T3/ nxa

JuameTtp GaHnaxxel KojieCHOM mapel, MM DO

Bec, nmpuxoasmuiics Ha OHY K.11., TC Po

[lepenaTounoe oTHomeHue ?

Koaddumment sxcruryatanimonHoi neperpy3ku ks
Koaddunuent HepaBHOMEpHOCTH Tycka 1o TOKy kHI
ConpoTuBiieHre 0OOMOTOK TATOBOTO aBuraress, Om 7ra
ConpoTuBieHre 0OMOTOK BO30YKIEHHS TATOBOro aBuraresns, Om ?roB
MuHuManbHbIN KO3QGUIUEHT peryIupoBaHus BO30YKACHUS 7min
KoHcTpyKIMoHHAst CKOPOCTh, KM/4 ?KOH

YckopeHue Jo0KoMOTHBa, M/C2 a




Homep no3unuu perynupoBaHus

I/IHI[I/IBHI[yaJIBHOG 3aJaHucC. HGHI/I YIIPaABJICHUA

BapuanTsl 3a1anuii

1)
I'py3oBoii anexrposos TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3

15 ToxonpremHuKamMu

2)

['py30Boii anektposo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTpOIEHCTBYIOIIMM BBIKIIOUYATEIIEM

3)

I'py3oBoii anextpoBo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoTOp-BEHTWIATOPOM

4)

I'py3oBoii anexktposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-KoMITpeccopoM

5)

[Taccaxxupckuii anekrpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 ToxkonpueMHUKaMHU

6)

[Taccaxupckuii snexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeicTpoAEHCTBYIOIIMM BBIKITIOUATEIEM

7)

[Taccaxupckuii snektpoBo3 AL4846¢eT 6 127023 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTop-BEHTWIATOPOM

8)



Onextponoe3n JIK106b 4 1000 15 3 1,5 0,1 0,4 0,2 0,4 110 06 7
TokonprueMHHKaMH

9)
Onexkrponoesn JK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
BBICTPOIEHCTBYIOIINM BBIKJIFOUATEIEM

10)

Onexrponoesn [AK106b 4 1070 19 3,4 1,9 0,12 0,44 0,24 0,5 130 0,7 15
MoOTOp-BEHTUIATOPOM

2 KypcC 2 ceMecTp

HpOCKTI/IpOBaHI/Ie CHJIOBBIX ueneﬁ TATOBOT'O IIOABMIXXHOI'O COCTaBa
IMEPEMCHHOI'0 TOKa € KOJUICKTOPHBIMU TATOBBIMU ABHUI'aTCIISIMU

I/ICXOI[HBIC JaHHBIC

Tun »s.am.c. OceBas ¢opmyna HomwuHampHas MoOIIHOCTH T.3.4., KBT
HomunaneHoe HampspkeHue T.3.1., B HoMuHanbsHast ckopocts 3.1.c., km/4 K.
T.3.1. B HOMHUHalIbHOM pexume Kaja. TtiaroBod nepegaun Koaddunment
HOpMaJIbHOTO BO30YyxneHusd KoadhduuueHnT sKcruryaTanmoHHOW Neperpys3ku
Koaddumment nynscanuit Mateprain 00MOTKH CTiaXHBAIOLIETO peakTopa

BapuaHTsI:

1 sanexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menp
2 anekrponoesn 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 amromuHmit
3 anexTpoBo3 2 (20 —20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 menp

4 snexrpomnoe3n 20 — 20 150 325 60 0,92 0,90 0,95 1,2 0,21 mean

S anextponoesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 antomuHuit
6 a51ekTpoBO3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amomunuit
7 anekTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 menn

8 snekTpoBo3 2 (20 — 20) 650 950 75 0,94 0,92 0,96 1,3 0,23 amoMuHwMiA
9 snextponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp

10 snexTpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp



1. [IpuMepHBIii IepedeHb TeM pacueTHO-TpaduyecKux padoT
OmnpeneneHne MOIHOCTH TATOBOIO 3JIEKTPONPUBO/IA TTOJIBHXKHOT'O COCTaBa

Pacuér HanpsokeHHs Ha TOKONPHUEMHHUKE IIOABMIKHOIO COCTaBa IIpU

JABHXKXCHHMU I10 MCX(HOHCT&HHHOHHOﬁ 30HC

5. llepeueHb wu3IaHUN,

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU

3NEeKTponoABMkHBIM coctaBoM H.A. Potanos, /1./1.
3axapuenko, A.B. ITnakc u np.; [Tox pen. H.A.
PoranoBa OgHoTomMHOe u3aanue Tpancnopt , 1986

ri\/ri bubnunorpaduyeckoe onucanue Mecrto mocrymna

1 | Teopus snekrpuueckoit tsaru B.E. Posendensa, U.I1. | HTB (33); HTB (yu.3); HTb
Wcaes, H.H. Cunopos, M.W. Osepos; ITox pex. M.IT. | (96.); HTb (u3.1); HTB (u43.2);
Ncaea Onnoromuoe uzganue Tpancropt , 1995 HTB (u3.4)

2 | MexaHu4eckas 4acTh TATOBOrO MoaABMKHOIo cocraa | HTB (yu.3); HTB (yu.6); HTb
1.B. buprokos; A.H. CaBocskun; I'.I1. Bypuax; ITox | ($6.)
pen. U.B. buprokoBa OqHOTOMHOE U3/1aHUE
Tpauncnopt , 1992

3 | Jloponuna, 1. . Teopust 371eKTPHUECKOM TSTH : URL:
yue6Hoe nocobue / M. Y. lopornna. — Xabaposck : | Nttps://e.lanbook.com/book/179413
JIBI'VIIC, 2019. — 81 ¢. — Teker : anekTpounbiii // | (1ara obpamenus: 04.12.2025). —
JIaHb : 2MeKTPOHHO-OMOIHOTEYHAs CHCTEMA. Pexum JIOCTYIIA: JUIA ABTOPH3.

I10JIB30BaTCJICU.

4 | Hoponuna, 1. . MexaHndeckasi 4acTh URL:
3NEKTPOIIOIBUKHOTO COCTaBa : yueGHoe mocodue / M. | https://e.lanbook.com/book/259403
W. Noponuna, B. B. Tpodumosuy, M. B. Spanues. (nara obpamenus: 04.12.2025). —
— Xabaposck : JIBI'VIIC, 2021. — 122 ¢. — Tekcr : Pexcum JIOCTYTIA- JUTA aBTOPHS.
AJIEKTPOHHBIH // JIaHb : 3NIeKTPOHHO-OMOIMOTEUHAS HOAB3OBATEICH.
cucTeMa. —

1 | Kak ycrpoeH u padoraer snekrpoBo3 H.M. Cunopos, | HTB (yu.1); HTB (yu.3); HTb
H.H. Cugoposa OnHoTOMHOE H3manue TpaHcHopr , (yu.4); HTD (yu.6)
1988

2 DIIEKTPONOABUKHOM COCTaB C aCHHXPOHHBIMU HTB (293); HTb (yu.3); HTb
TsaroBsiMu auraressivu H.A. Poranos, A.C. (y4.6); HTB (¢6.)
Kyp0acos, IO.I". brikos, B.B. JIutoBuenko; Ilox pen.
H.A. PoranoBa OnHoTOMHOE M31anue TpaHcnopT ,
1991

3 | [IpoekTUpOBaHKE CUCTEM YIIPABICHHUS HTB (y4.3); HTb (yu.6); HTb

($6.)




6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BaThCS IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmarmonnslii  mopranm  HayuHas — sjekTpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-
TexXHu4Yeckoi ononmoreku MUUT

7. IlepeuyeHb JHUIEH3UOHHOTO H  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOT0 OOECIeYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJII OCBOCHMS JUCITUTIIIUHBI (MOTYJIs).

J{nst BeIMOSTHEHUST 1a00paTOPHBIX padoT Mo pazaeny "MexaHuueckas 4acTh"
HeoOxoauM nporpammelil maket LabView

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

Crena s vcclieoBaHUs OBICTPOACHCTBYIONIETO BBHIKJIFOYATENS,

CreHp aJig vccneaoBaHus ObICTPOICHCTBYIONIETO0 KOHTAKTOPA,

CreHp A1 vccleOBaHus JJIEKTPOMAarHUTHOTO KOHTaKTOPA,

Crenn i uccnegoBanus AuddepeHuaibLHOro pene

CreHp a1 vccne0BaHUs THEBMATUYECKOT0 KOHTAKTOpA TUTIA TIK,

CreHp 11 MCcCleOBaHUS THEBMAaTHYECKOTO0 KOHTaKTOpa TUMa svad,

MakeTHas CeKITUs IeKTpoBo3a Bi-10,

CteHI mJis WCCIENOBAHUS IEPEXOTHOTO COMPOTHUBIICHUS DJICKTPUUICCKUX
KOHTAaKTOB,

CreHn st McCNEOBaHUSI pacIpe/iesieHrss MHAYKIIMU B JTyroracuTeIbHOM
Kamepe,

CreHp A1 vccleOBaHUs pelie yCKOPEHHS,

CTCH/I JIJISl ICCIIETIOBAHUS DJICKTPOMArHUTHOTO JaTYMKa TOKa,

CreHp 11 MCcClIeIOBaHUS JaTYWKa TOKa Ha 0a3e 3JIeMeHTa X0Juia,

Tpenax€p MamMHUCTA 3JeKTpoB0o3a Bi-10,

Tpenax€p MammHUCTa 37eKTpoBo3a BI-80

Tpenaxép MaMHUCTA SJIEKTPOBO3a A 1M,

CreHpn 11 MCCIIEIOBAHUSI CITIOCOOOB PETYJIMPOBAHUS HAMPSHKEHUS Ha 3.11.C.
IlepemeHHOrO TOKa

CTeHJ «Iepex0THON peaKTop»

CTeHJ «BEHTUJIBHBIN ITEPEX01»



Crenn buznyecKoro MOJEIUPOBAHUS MEXaHUYECKON 4acTu
AIEKTPOIIOABUKHOTO COCTAB, C U3MEPUTEIILHON CUCTEMOU

Crena U1sl UCTIBITAHUNA THIPaBIMYECKUX racuTesel KoueOaHmit

CraHUHs HCTIBITAHUI TATOBBIX JJIEKTPOABUTATEIICH

MynpTUMEINITHOE U TTPE3EHTAIIHOHHOE 000PY0BaHNE

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auet B |1 cemectpe.
Kypcosas padota B 3, 4 cemecTpax.
DKk3ameH Bo 2, 3, 4 cemecTpax.

10. OueHouHbIE MaTEpHUAIIBI.

OueHOYHbIE MAaTepHUAIIbI, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyIOMUM Kadeapou, JOIEeHT, JI.H.
Kadeapsl «IEeKTporoe3aa u
JIOKOMOTHBBD

JIOLICHT, K.H. KaQeapsl
«DNeKTponoe3ia U JIOKOMOTUBBD)

JIOIIEHT, JOILICHT, K.H. Kadeapsl
«IJEKTpOoIoe31a U TIOKOMOTHUBBI

JIOIIEHT, K.H. KadeIphl
«DIEeKTponoe3aa U JOKOMOTHUBBI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DIEeKTponoe3aa U JOKOMOTHUBBI»

JIOLICHT, JIOIICHT, K.H. Kadeapbl

((QJIGKTPOHOGBI[a U JTOKOMOTHBBD»

CoryiacoBaHo:

Jupexrop
3aBenyromuii kadeapon DulJl

[Ipencenarens yaeOHO-METOINYSCKOM
KOMHUCCHH

O.E. IlynoBukos

A.C. Anekceesn

A.1l. BacunbeB

N.B. Kop3una

A.A. YUyunH

B.B. JIutoBUeHKO

O.H. ITokycaeB
O.E. ITynoBukoB

J1.B. I[TapunOB



