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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[leapto ocBoeHUs y4eOHOM JUCHUIUIMHBI "DIEKTPUUYECKUA TPAHCIOPT
KeJNe3HbIX Jopor. O0mmii Kypce" sSBIsSETCS:

- 03HAKOMIJIEHHE CTYJEHTOB C OCHOBAMM YCTPOWCTBA U MPUHUIMUIIOM padOThI
ANEKTPUYECKOr0  TPAHCIOpPTa  JKEJIE3HBIX  JIOpPOr, MOAXOAaMHU K  €ro
MPOEKTUPOBAHUIO, C MPOOJEMATUKON CIEIHAIBHOCTH U KPYTOM HWHKEHEPHBIX
3a/iay, pe-1IaeMbIX Ha COBPEMEHHOM dTarle pa3BUTHUS.

3ajmayaMd OCBOCHHSI y4E€OHON IUCHMUILTUHBI "DJIEKTPUUYECKUN TPAHCIOPT
KeJe3HbIX Jopor. O6mmii Kype" siBisieTcs:

— OCBOCHHE OONIMX MOHATUN O HAa3HAYEHUH, KJIACCU(PUKALUU U TPUHIIHUIIC
paboTHI ANEKTPUIECKOTO MOABMKHOTO COCTaBa (3.11.C.);

— OCBOEHHUE OCHOB JJICKTPUUECKOH TSTH U TSATOBBIX PACUCTOB;

— OCBOEHHME YCTpOICTBa, YNPOIICHHBIX CHIJIOBBIX JJIEKTPUUYECKHX CXEM U
CIOCOOOB  PETyJIMpPOBaHMs 3.I.C. TOCTOSIHHOITO W NEPEMEHHOT0 TOKa ¢
KOJUIEKTOPHBIMHU ¥ ACHHXPOHHBIMU TATOBBIMH 3JIEK-TPOJIBUTATESAMU (T.3.11.);

— OCBOEHHE OCHOB MEXaHMYECKOM YacTH 3.I.C., €r0 OCHOBHBIX YacTed U
Y3JI0B.

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
AKCIUTyaTalluM  Ha  JKEJIE3HOAOPOXKHOM  TPAHCIOPTE B  3aKPEIJICHHBIX
NOAPA3AECICHUSAX;

IIK-9 - MeeT HaBBIK BBHITIOJHATH 00OOCHOBAHUE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIMI U CUCTEM TSITOBOT'O MOJBUAKHOTO COCTaBA.

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

3HaTh:

OCHOBBI KOHCTPYKIIMH, NPHUHIUI ACHCTBUS 3JIEKTPOIOJBHKHOTO COCTaBa
MMOCTOSIHHOTO TOKa

[TpunuIU JIEUCTBUSL, OCHOBHBIC KOHCTPYKTHUBHBIE DJIEMEHTHI
AJIEKTPUUYECKOTO JBUTATENISI TIOCTOSIHHOTO TOKa

3HATD:
OCHOBBI KOHCTPYKIIMH, MPUHIUI JACHCTBUS 3JIEKTPOIOJIBHKHOTO COCTaBa
MEPEMEHHOT0 TOKa



3HATH:

Cucremsbl BJICKTpOCHa6)K€HI/I$I BJICKTpI/I(bI/IHI/IPOBaHHBIX JKCJIC3HBIX O0pOor

3HaTh:

KHaCC(bI/IKaHI/II-O, OCHOBHBIC TIIPU3HAKKU  3JICKTPOIIOABHIKHOI'O COCTAaBa
MaruCTpajJbHbIX KCJIC3HBIX JOPOI' U MCTPOIIOJIMTCHOB

3HATH:

OCHOBHBIC DJIEMEHTBI, TPHUHIMN JCHTCBUS AJICKTPHUYECKOTO JBUTATEIS
MEPEMEHHOTO TOKa (ACHHXPOHHOTO, CHHXPOHHOTO, CHHXPOHHOTO C IMTOCTOSTHHBIMU
MarHuTaMH )

3HaTh:

Ha3naueHue, yCTpOHCTBO M OCHOBHBIE KOHTAaKTHOW CETHM MarucCTpabHBIX
KEJIE3HBIX JOPOT

3HATD:

OCHOBHBIE 2JIEMEHTBI 36MJISTHOTO MTOJIOTHA U BEPXHETO CTPOEHUS ITyTH

Baagern:

MGTOIII/IKOﬁ PETYIIMPOBAHUA CKOpOCTH IIOABUIXKHOI'O COCTaBa C
KOJUICKTOPHBIMHX  TATOBBIMH  IBUT'ATCIIMHU,  OJICKTPOTATOBBIC W TATOBBIC
XApaKTCPHUCTHUKU IIPU PA3JIUIHBIX criocobax PETYIINPOBAHUA CKOPOCTHU

3HATD:
Cuiia TSy U cuJjia TOPMOXKEHUSI.

3HATH:
[ToHsiTHE TATOBOM XapAKTEPUCTUKHU MOABUKHOTO cocTaBa. OrpaHUYCHUS Ha
TATOBBIE XapaKTEePUCTUKHU. CIIOCOOBI YBEIIMUCHUS CHITBI TATH ITOJIBMYKHOTO COCTaBa

3HaTh:

VYpaBHenue  aBwxkeHus — moe3ga. OCHOBHOE M JOMNOJIHUTEIBHOE
COINPOTHUBJICHUS JIBUYKECHUIO CrocoOmr peryJIupOBaHUS CKOPOCTH
3JIEKTPONOABMKHOTO COCTABA NMTEPEMEHHOTO TOKA

3HaTh:
Ha3Hauenue, yCTpOWCTBO W NIPUHLMI JEUCTBHUS IOJYIPOBOJHUKOBBIX
npeoOpa3oBaTeIbHBIX YCTAHOBOK MOJIBHKHOTO COCTaB

Baagers:
Mertonnkon pacué€ra myCKO-TOPMO3HBIX PE3UCTOPOB

3HaTh:

Ha3znauenue u yCTpOWCTBO 3JIEMEHTOB MEXAHWYECKOM YacTH IMOJABUKHOIO
COCTaBa: KOJECHBIX Map, paM TeJIe:KeK, OYKCOBBIX Y3JIOB U Y3JIOB CBSI3U KOJIECHBIX



map C paMoOM TEJNEXKKH, Y3J0B CBSI3M TEJNEKKU C Ky30BOM, YIPYTUX U
JUCCUTIATUBHBIX 3JEMEHTOB PECCOPHOr0 IMOJBEIIMBaHUA. Buubl KoyieOaHMiA,
JEUTCBYIOIIMX Ha MOJIBUKHOU COCTaB

YMmeTh:
[Ipon3BOIUTH TATOBBIE U TOPMO3HBIE PACUETHI

Ymern:
OnpenensiTb  OCHOBHBIE ~ MapaMeTpbl  PECCOPHOIO  MOABEIIMBAHUS
YKEJIE3HOJOPOKHBIX KUAMAKEN

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

OOmast TpyIOEMKOCTh TUCHUIUIUHBI (MOAyJsi) coctaBisger 16 3.e. (576
aKaJIeMHUYECKHUX yaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (QoOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMU K peaju3aliyi 00pa30BaTEIbHON MPOrpaMMbl HA UHBIX YCIOBUSAX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonnuectBo yacos
Tun yueOHBIX 3aHATHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 320 64 64 96 96
B ToMm uncne:
3aHATHS JEKIIHOHHOTO THIIA 128 32 32 32 32
3aHATHS CEMUHAPCKOTO TUMA 192 32 32 64 64

3.3. O6bemM mucCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJaroruxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYaromuxcs c
nearoruaeckKuMu paboTHUKAMHU U (WITH) JIUIIaMU, PUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCJIOBUSX, TIPU MPOBEICHUU
IPOMEKYTOYHOM aTTECTAIIMK COCTaBIIACT 256 akageMUYecKux aca (0OB).

3.4. ITpu oOy4eHNM IO MHANBUAYATLHOMY YICOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHHH, 00BbEeM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHbHON padOThl 00YyJaIOMUXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYalOIMUXCs C MEAaroruaecKuMu pabOTHUKAMH U (WJIN)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEACHUH TIPOMEKYTOYHOW aTTECTaIINH.




4. ConepxaHue JUCUUIUIAHBI (MOIYJIS).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Ponw TPAHCIIOPTAa B 9DKOHOMHKE CTPAaHbI
Buisl TpaHCIOpTa, aHATH3 CTATUCTHYECKUX MOKa3aTelel paboThl TpaHcopTa. Passutue
JKEJIE3HOIOPOXKHOro TpaHenopTa B Poccun u B Mupe

Pa3BuTHe TAroBOro moABMIKHOIO COCTaBa

IIpennoceIKN BOSHUKHOBEHHUS JIOKOMOTHBOB. [1yTH pa3BUTHS TATOBOTO ITOJABIXHOTO cocTaBa. [1apoBo3EL,
TEIJIOBO3bI, 3JIEKTPOBO3bl. Pa3BUTHE TATOBOrO MOJBUKHOTO COCTaBa Ha XKeJIe3HbIX Joporax Poccuiickoil
Nmnepun, CCCP, Poccun

HudpactpykTypa >Kelne3HbIX J0pOor

Huxnee cTpoeHue myTH, Ha3Ha4€HUE, YCTPONCTBA U OCHOBHBIE JIEMEHTHI. BepXHee CTpoeHME Iy TH.
Ha3HaueHHe, YCTPOHCTBO, OCHOBHBIE AIeMeHThI. CTpeIoYHbIe TEPEBOABI.

CucteMbl aBTOMaTHKH M TEJIEMEXaHUKHN Ha JKEJIC3HBIX J0pPOrax, X Ha3HaueHue. Y cTpoiicTBa
aBTOOJIOKMPOBKY HA HEICKTPUPHUIIMPOBAHHBIX U 3JICKTPH(UIIMPOBAHHBIX yJacTKaX JKEJIE3HBIX JTOPOT.
JByx-, TpeX- 1 4yeThIpEX3HaYaHas aBTOOJOKNPOBKA. 3HAUCHHS CUTHAJIOB

Cucrema TATOBOTO AIIEKTPOCHA0KEHUS IIEKTPOCHA0KEHUS TIOCTOSTHHOTO ToKa 3 kB, 25
kB 50 I'm, 2x25 kB

HazaHueHue cucteM 3JeKTPOCHAOKEHHS. DHEPreTUUECKast IeMb CHCTEMBI 3JICTPUUCCKOM TATU. OCHOBHBIC
OJICMCHTBI TATOBBIX HO[[CTaHHHfI TMMOCTOAHHOI'O TOKa U NMEPEMEHHOT'O TOKOB. yCTpOﬁCTBa CCKIIMOHUPOBAHUA
KOHTaKTHOM ceTu. [IpeumyiecTBa U HEJOCTATKU CUCTEM JJIEKTPUYECKOU TATU

KOHTaKTHafI CCTh KCIIC3HBIX I[OpOF

Buer KOHTAKTHBIX MTOJIBECOK, 00IaCTh UX MpUMeHeHH. Ha3HaueHHe 1 THUIIBI OCHOBHBIX 3JIEMEHTOB
KOHTaKHOM MOJIBECKH: OMOPHI, H30JIATOPBI, KOHTAKTHBIHN, HECYIINN M YCHINBAIOIINI TPOBOIa, PUKCATOPHI,
32)KHMBI U CTPYHBI. PacrionoskeHre KOHTaKTHOWTO TIPOBOJIA B TUIAHE U MpOoQuie. AHKEPHBIE YIaCTKU
KOHTaKHOU ceTHn

KJ'IaCCI/I(I)I/IKaI_II/IH IIOABHIKHOI'O COCTaBa.
Knaccugukarus TAroporo o BHXKHOTO COCTaBa. DIEKTPOIOABIKHOM cocTaB. CHucTeMa yCIOBHBIX
o6o3HavYeHnit, npuMenseMas Ha sxene3Hbix goporax CCCP u Poccuiickoii @eneparuu. [Tonstue oceBoit

(hopMyIIBI

ABTOHOMHBIN TATOBBIM MOJABMKHON COCTaB

Hap0B03, €TI0 dHEepreTuyeckas 1eib

THHOBOS, €TI0 dHEepreTuyecKas 1eib. Hepez[a‘m MOIIHOCTHU TCIJIOBO30B -- MEXAHUYCCKaAs, THApaBINYICCKasd,
QJICKTPpHUUICCKAd NOCTOSAHHOTO, ICPEMCHHO-TIOCTOAHHOI'O U ITIEPEMEHHOTO TOKOB

HeaBTOHOMHBEIN TATOBBIM MOJABHUKHOM COCTaB.
DNEeKTPONOABIKHOM cocTaB. CxeMbl (OPMUPOBAHUS TIOE3/I0B HA DJICKTPUUECKOH TATE.

SHGKTPOHOHBH)KHOﬁ COCTaB KCJIC3HBIX JOPOT MOCTOSAHHOTO TOKA C KOJUICKTOPHBIMU

TATOBBIMH JIBUTATEIIIMUA U PEIEHHO-KOHTAKTOPHON CUCTEMOM YITpaBIEHUS
CprKTypa 9.11.C. IIOCTOAHHOI'O TOKa, OCHOBHBIC 3JICMCHTHI CHUJIOBBIX uenei/i 9.11.C. IIOCTOSIHHOI'O TOKa

10

KOHHGKTOpHaSI QJICKTPUYCCKas MallliHa.
IIpuHIUn AeHTCBUS U 3MEMEHTHI KOHCTPYKIMU KOJUIEKTOPHON 3NIEKTPUYECKOI MaIIMHBI

11

YCTpONCTBO U MIPUHIIUI ACUCTBUS OECKOJITIEKTOPHOU JEKTPHUECKON MAITUHBI
TIEPEMEHHOTO TOKA

Cuctema Tpéx(}a3HOro MepeMeHHOTo ToKa. Y CTPOUCTBO POTOpa U cTaTopa TPEX(Pa3HOTO aCHHXPOHHOTO
neurarensi. CTpyKTypHas cxema dJIeKTPOIOIBIKHOTO COCTaBa ¢ OECKOJIJICKTOPHBIMHU JBUTATEIISIMHU
MEPEMEHHOT'O TOKa




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11

12 |YpaBHeHue NBUKEHUS TOE3/]a U CHIIBL, ICHCTBYIOLIHME HA TTOE3/.
TeopeMa 0 MOJIHOM KMHETUYECKOU OHEPIruu TeJIa. BI)IBO[[ YpaBHCHUA NBUIKCHHUA TOE3/4a.
Ilonsarue YACIbHBIX CUJIL. YpaBHeHMe JBHI)XCHUA I10€3/1a B yHeHLHOﬁ (bopMe
CI/IJ'II)I, )IeﬁTCBy}oume Ha 110€31. AHanuz YpaBHCHUA ABUKCHHUA IOE€31a U OIIPC ACIICHUC PEIKUMOB
JBUXKCHUA
O6pa30BaHHe CHIJIbI TAT'U. OI’paHI/I’{eHIfIH Ha BCJIMYMHY CUJIbI TATHU, METOAbI eé YBCJIMYCHUA
Cua TOpMOXKEHHUS
Cunsl CONIPOTHUBJICHU ABMXXCHHUIO. OCHOBHOE 1 JOTIOJTHUTEIBHOE COTIPOTUBJIICHUE NBMKEHUIO. HpI/I‘-II/IHBI
BO3HHUKHOBCHMSI, CI)aKTOpLI, BJIMAIOIINE HA BEJIMYUHY COIIPOTUBJICHUSA ABUKCHUIO. PacuértHrie
COOTHOIIECHU S IJIA OIPEACITICHUS CHUJI COTIPOTUBJIICHUSA ABUKECHUIO

13 |DnekTpoMeXaHWYECKHUE U JICKTPOTITOBBIE XapaKTEPUCTUKH JIBUTATEIIS IOCTOSTHHOTO
TOKa.
ypaBHeHI/IH QJICKTPOTATOBLIX XapaAKTCPUCTUK. HpI/IHI/II_[HLI PEryampoBaHusl CKOPOCTU ABUKCHUSA
TMOJABHKHOTO COCTaBa C KOJUJICKTOPHBIMU TATOBBIMU JABUTATCIIAMU

14 |D5eKTpOTATOBBIE U TATOBBIE XaPAKTEPUCTUKH MPU PAZTUYHBIX CIIOCO0AX PEryIUPOBAHUS
CKOPOCTH JIBHKCHHSI.
Tsroseie XapaKTCPHUCTUKU. YcmoBus pcajm3anu CUJIbl TATU, BOBMOXKXHOCTH YBCIIMYCHUA CUIIbI TATH
JJICKTPOBO30B

15 |Pacuér mycKo-TOPMO3HBIX PE3UCTOPOB MOABHKHOTO COCTaBa
Llenu, nocturaeMble MpUMEHEHHEM ITycKoBoro pesuctopa. KOaddupeHT HepaBHOMEPHOCTH ITyCKa I10
ToKy. Onpe/eneHne MakKCHMaIbHOT 0, CPEIHETO0 1 MUHUMAJILHOTO IIYCKOBOTO TOKOB. ['pado-aHanutiuyecki
METOJ pacuéra MyCKOBOI0 pe3ucTopa. Pacuér BeIMurHbI MyCKOBOT'O COMPOTHUBICHUS HA MAHEBPOBBIX U
MEPEXOAHBIX MO3UITUAX

16 |IleperpynmupOBKH TATOBBIX YJICKTPOABUTATEICH ICKTPOIIOIBHIKHOTO COCTaBa
Hasnauenne NEePerpynmnipoBOK ,HBHFaTeHeﬁ. CxeMBbI COCAUHCHUA TATOBBIX Z[BHFaTeHeﬁ. Tpe6OBaHI/I$[ K
crioco0aMm IeperpymnmupoBKy. [leperpynmupoBKE METOIOM KOPOTKOTO 3aMBIKaHHUs, ITyHTOPOBAHUS,
BEHTHJILHBIN rnepexon u MOCTOBOM nepexon. I[OCTOI/IHCTBa 1 HEAOCTATKU, obnactu MPUMCHCHUAA.

17 |Ilopsaok mycka 3JIeKTPOIOABUKHOTO COCTaBa MOCTOSTHHOTO TOKa
[TocnenoBarenbHOCTh AEUCTBHIA MIPH MMyCKE U pa3rOHE MOJABMKHOTO COCTaBa MOCTOSIHHOTO TOKAa. AHaIN3
CWJIOBBIX LIENEH 3.11.C. B IIPOLIECCE IIyCKa

18 |[IpUHOHUITBEI UMITYJIECHOTO YITPABJICHUS JBUTATEISIMHU TIOCTOSTHHOTO TOKA.
I/ICHyJ'ILCHOG PETryJIMPpOBAHUEC HAIIPSIKCHUSA, MATHUTHOI'O [TIOTOKAa U CONPOTUBJICHUSA IIyCKO-TOPMO3HBIX
PE3UCTOPOB.

19 |Dramsl pa3BUTHS ANEKTPOTEXHUKH.
Kparkoe cozeprkaHue U pe3ysibTaThl KaKI0T0 U3 ITAIOB.

20 |ITonsTue o cucreMe Tpex(}a3HOro NepeMeHHOro TOKa.
CHHXPOHHBIN TeHepaTop U ACHHXPOHHBIN JIBUTATElNb.

21 ([Ipeumy1iecTBa MEPEeMEHHOTO TOKA M €T0 UCIOJL30BaHUE.
HpI/IHHI/IH nepeaavu 3JICKTPOSIHEPTUN HA AaJIbHUE PACCTOAHUS.

22 |CnocoOsI NCTIONB30BaHUS TpeX(Ha3HOTO MEPEMEHHOTO TOKa JIS TIeTIeH AIEKTPHIECKOTO
TpaHCIIOPTA.
OTJ'[I/I‘H/IC 3a7a4 TATH OT 3aJa4 NPOMBIIIIICHHOCTH.

23 |Cucrema >1MeKTPUIECKON TATH OAHO(DA3HO-TIOCTOSTHHOTO TOKA.
CrpykTypa 3.11.C. ¥ CHCTeMa SHeProCHA0KEHHSI.

24 B3anmMOJeiCTBHE CHCTEM TIOCTOSTHHOTO M TISPEMEHHOT0 TOKa Ha JKeJIe3HOM Jopore.
CTaHIII/II/I CTBIKOBAHMHA. I[ByXCI/ICTeMHI)IC OJICKTPOBO3LI.

25 |[Ipyrue myTH UCTIOIB30BaHUS IIEPEMEHHOTO TOKA JJIS MJICKTPUICCKOTO TPAHCIIOPTA.

Cucrema MOHIKEHHOH 4aCTOTHI.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11

26 |CrocoObl peryupoBaHusi CKOPOCTH 2.11.C. 0JHO(A3ZHO-TTOCTOSHHOTO TOKA.
OcHOBHBIE CUJIOBBIE YCTPOMCTBA 3.11.C.

27 |PerynupoBaHue HaNpsDKEHUS HA T.9.]1.
PerJ'H/IPOBaHI/Ie HalpsKEHUA Ha T.5.4. IIPpU TOMOIIH TpaHC(l)OpMaTOpa.

28 |Oco0eHHOCTH MEePEKITIOYCHUs CEKIIUH 00MOTOK TpaHcdopmaTopa.
IlepexonHoit peakTop.

29 ([lonsiTHE O CHIIOBBIX MPeoOpa30OBATEISX.
ITonynpoBOAHUKOBBIE TUOABI U TUHPUCTOPBL.

30 |[IpocTeiimme cxembl BEITPSIMIICHUS
CXCMLI, MPpUMCHACMBIC Ha 3.11.C.

31 [OcoGenHocTH pabOTHI BHIMPSMUTEINS HA aKTUBHO-UHIYKTUBHYIO Harpy3Ky.
ITonsATHE O peaKTUBHOM SHEPTHH U KO (PHUIIEHTE MOIITHOCTH.

32 |Heympapisiemble U YIIPABJISIEMBIC BBITPSIMUTEIIH.
Pabora 1o HyIeBOI U MOCTOBOM CXEME BBIIPSMIICHUS.

33 |OaHO- 1 MHOTO30HHOE BBIMPSMIICHHE.
PerynupoBouHble XapaKTEpUCTUKU BBIIPSIMUTENCH.

34 |CoBpeMeHHBIH 2.11.C. C ACHHXPOHHBIMU TATOBBIMH JIBUTATEIISIMHU.
CTpyKTypa CHUIIOBOM CXEMbI, HA3HAYCHHUE MPeoOpa3oBaTeiei.

35 |OcHOBBI perynupoBaHusi aCHHXPOHHBIX T.3.1. Popmyna Kocrenko.
XapaKTepI/ICTI/IKI/I IIOCTOAHCTBA CHJIbI TATI'M U MIOCTOAHCTBA MOIIIHOCTH.

36 |Kmaccudukammst TpaHCIOPTHBIX CPEACTB
OcCHOBHBIE (PYHKIIMU TPAHCIIOPTHBIX CPEACTB. THITBI OMOPHBIX AIEMEHTOB U ABHKUTEICH.

37 ([IpoTuBOpEUMs CHCTEMBI KOJIECO-PEIbC.
Cnioco0bI n3MeHeHust ko3¢ dunnenTa cuensieHus. [locnencTBys NPUHATHS CUCTEMBI TJIaJIKOE KOJIECO Ha
rJIaIKOM pEJIbCE.

38 |Ha3zHaueHme MEXaHMYECKOH YacTh
OCHOBHEBIE QJICMCHTBI, UX Ha3HAYCHUC.

39 [Knaccudukanus MeXaHHISCKOW YacTH
Knaccugukarms mo ky3oBaM, 0 COCTAaBHOCTH, TI0 PECCOPHOMY TTOABEUTNBAHHUIO, TI0 THITY TATOBOTO
IpuBoOaa, 1o Kjaccy TATOBOU nepeaavu.

40 |Ky3oBa
Krnaccudukanus ky30BoB. [ToHsATHE 0 pacueTe Ky30Ba Ha MPOYHOCTH. [Iporiecchl BO3HUKAIOIIUE MTPU
Pa3BUTHHA CUJIbI TATH.

41 |PaMbI TENEXKKH.
Hasnauenwne u KJ'IaCCI/I(bI/IKaL[I/ISI paM TEJICIKEK. ByKCOBLIe Y3JIBIL. Cr1oco0BI U3rOTOBJIEHUS paM TCJICIKEK.
Ocobenncotu pacyeTa pam TCJICIKECK Ha IMTPOIHOCTD.

42 |KonecHble maphl.
Kinaccudukanus konecHsix map. Ocu KoJecHbIX map. PacyeT KoJecHbBIX map Ha MPOYHOCTb.
®opmupoBanue KosecHbIX map. KonecHsie nieHTpsl. bannaxu xoiec.

43 |DneMeHTHI pECCOPHOTO MO IBEITHBAHMS.
Hasnauenue u KJ'[aCCI/I(l)I/IKaHI/IH. pryFPIe JJIEMCHTHI. chI/IKHI/IOHHI)IC 3JIEMEHTEI. Bs3KHe 371eMEeHTHI.
pryl"O'(I)pI/IKHI/IOHHLIC JJIEMCHTHI. pryFO'BSBKI/Ie cBsa3u. [IHeBMaTHYECKHUET PECCOpPLL.

44 |PeccopHoe MojABeIINBAaHUE.

ITepBuuHOE, BTOpUUHOE peccopHoe moaBemnBanue. OCHOBHBIEC DJIEMEHTHI IICHTPAJILHON CTYTICHH
PECCOPHOTO MO/BEIIUBAHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
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HSyLIeHI/IC pa6OTI)I SJICKTPOIMHEBMATHUYCCKOI'0O KOHTaKTOpa.
Ha3nauenue QJICKTPOIMTHEBMATUYCCKOI'O KOHTAKTOpPA. yCTpOﬁCTBO SJICKTPOIMTHEBMATUYECKOT'O
KOHTaKTOpa.HpI/IHHI/IH JIEHUCTBUS QJICKTPOIMMHEBMATUYCCKOI'0 KOHTAKTOpA.

HSyLIeHI/IC pa6OTI)I SJICKTPOMAariuTHOrO KOHTaKTopa

Ha3nauenue 31€KTpOMarHUTHOTO KOHTAKTOpA. Y CTPOMCTBO 3JEKTPOMarHUTHOro KoHTakropa.[IpuHumn
JEWCTBHSA 3IEKTPOMArHUTHOTO KOHTaKkTOpa.ccieqoBaHne XapaKTepUCTHK JJIEKTPOMarHUTHOTO
KOHTAKTOpa.

Hasnagenue rpynnoBoro nepexirodaress. Y CTporCTBO IPyIIIOBOTO

nepexouatess. [[puHmn 1eficTBUs TpynmnoBoro nepexIoyaress.
Ha3nauenue TpynIioBOro rnepeKiIrovaTea. YCTpOﬁCTBO TpynmnoBoro nepeKﬂquaTena.HpHHan HeﬁCTBI/IH
TpynmnoBOTo NEPEKIOYaATCIIA.

I/I3y‘IeHI/IC pa6OTbI 6BICTpOHCﬁCTBYIOHleFO BBIKJIFOYATCIIA 3JICKTPOBO3a ITIOCTOAHHOT'O

TOKa.

HaznaueHune OBICTPOIECHCTBYIOMIETO BEIKITIOYATENSA. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKITIOUaTe s [ IppHIUI AeficTBUS OBICTPOAEHCTBYIONIETO BRIKIIOYaTels. FiccienoBanue XapakTepruCcTuK
OBICTPOICHCTBYIOIIETO BEIKIIIOYATEIIS

I/I3yquI/Ie pa60TbI KOJUICKTOPHOT'O TATOBOI'O 3JICKTPOABUIATCIIA.
HasnaueHnue TAroBoro 3aeKkTpoABuraTens. Y CTpOHCTBO KOJUIEKTOPHOTOTATOBOTO
3HCKTpO[[BI/IFaTeH§I.HpI/IHHI/IH I[Cf/iCTBPIH KOJIJIEKTOPHOT'OTATOBOT'O 3JICKTPOABUTATEIIA.

I/I3y‘IeHI/IC pa6OTI>I 6BICTpOI[CI>iCTBy10H.[CFO BBIKJIFOYATCJIA 3JICKTPOBO3a ITIOCTOAHHOI'O

TOKa.

HaznaueHue OBICTPOIECHCTBYIOMIETO BEIKITIOYATENSA. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKITIOUaTe . [ IpuHIII geficTBUS OBICTPOACHCTBYIONIETO BHIKIIOYATENs. ccne1oBaHe XapaKTepHCTHK
OBICTPOICHCTBYIOMIETO BBIKIIIOYATEIS

KOHTpOJ’IJ’Iep MAalINnHUCTA 3JICKTPOIIOC3Ja ITOCTOAHHOT'O TOKA.
Ha3nauenue KOHTpoJuIepa MAIIMHUCTA. Y CTPOMCTBO KOHTpOJUIepa MaunHucTa. [lpunnun neicteus
KOHTpoOJuIepa MalnHucTa. HazHaueHne u GyHKIMN PYKOSITOK KOHTPOJUIEpa MalIMHKICTA.

H3ydeHue cHuiIoBOM CXEMBbI AJIEKTPOIIOE3]a MOCTOSSHHOTO TOKA.

PacrionoxeHue 3J1eMEHTOB Ha CUJIIOBOU CXEME. HGHB MPOTCKAHUSA TOKA IPU IMOCICAOBATCIIBHOM
COC€ANHCHHUU TATOBBIX Z[BPIFaTeJ'ICfI. HGHB MNPOTCKaHUsA TOKA NPH MMapajjICIbHOM COCAUHCHNH TATOBBIX
JIBUTATEJIEN.

KOHTpOJ’IJ’ICp MAalIMHUCTA MACCAKUPCKOI'0 DJICKTPOBO3a ITOCTOSAHHOT'O TOKA.
YcrpoiicTBO KOHTpoJuiepa MamuHKuCTa. [IpuHIMn nelcTBus KOHTposuiepa MainHucTa. Haznauenue u
(yHKIIUY pYKOSITOK KOHTPOJUIEpa MAIIMHUCTA.

10

KOHTpOJ’IJ’ICp MAalIMHUCTA I'PY30BOTO 3JICKTPOBO3a ITIOCTOSIHHOTO TOKA.

Ha3naueHnune kKOHTpoJUIEpa MAaIIMHKICTA. Y CTPOWCTBO KOHTpOJIIepa MamuHucTa. [IpuHnmn nedcTus
KOHTpOJUIEpa MalnHUCTa. HasHaueHne u pyHKIMN rIaBHOH PYKOSTKH KOHTPOJIJIEpAa MallIMHUCTA.
Hasnayenue n GpyHKINM TOPMO3HOI PYKOSTKH KOHTpOJUIepa MauHucTa. HasHaueHune u QyHKINH
PEBEPCUBHO-CEIEKTUBHOM PYKOSATKU KOHTpPOJLIEpa MAIIMHUCTA.

11

I/ISYIICHI/IC CHJIOBOM CXEMBI OJICKTPOBO3a IMOCTOAHHOT'O TOKA

O603HaueHNEe OCHOBHBIX JIEMEHTOB JIEKTPHUECKON CXEMBI. PacmonokeHne 31eMeHTOB Ha CHIIOBOH
cxeme. Llenb npoTekaHus TOKA IIPU MIOCIE0BATEIbHOM COEIMHEHUH TIATOBBIX ABUrartene. Llens
IIPOTEKaHUs TOKA MPU I0CIIEI0BATEILHOM -IApAJUIEIbHOM COEIMHEHUY TArOBBIX ABUrartesnei. llens
[IPOTEKaHUs TOKA MPU Napaie]IbHOM COEIMHEHUH TATOBBIX JIBUTaTEIICH.

12

HccnenoBanue mporiecca mycka rpy30BOro 3J1eKTpoB03a MOCTOSHHOTO TOKA.
3aHy0K KOHTpOJUIEpa MAallIMHUCTAa U CHIJIOBOH Lenu 3JICKTPOBO3a. q)mccaum{ napamMeTpoB pa6OTBI
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ammapaToB CHJIOBOM CXeMBI. 3alich 3HAYCHNI TOKOB U CKOPOCTEH Ha Ka)KIOH IMO3UIMH PETYITHPOBAHUS.
ITocTpoeHue myckoBOH AUarpamMMBl.

13

OcoOennoctu perynupoBanus ckopoctu Ha DI1C onHOpa3HO-TIOCTOSIHHOTO TOKA
N3meHeHnue CKOPOCTH ABUKCHUSA OIIC Py UBMCHCHNU HAIIPSIKCHUA Ha TATOBBIX JIBUTAaTCIIAX. N3meHeHnue
CKOPOCTH ABUKCHUSA OIIC IpUu USMCHCHUU MAarHUTHOT'O IMOTOKA TATOBBIX ﬂBHFaTeHeﬁ. Haznauenwue
TpaHcdopmaropa, BHIIPSIMUTEIS, CIIAKHUBAIOIIET0 PEaKTopa.

14

PerynupoBanue HampspKeHHsI HA BTOPUYHON 00MOTKe TpaHchopmaTopa

[puHIMI peryIupoBaHUs Ha BTOPHYHON 00MOTKe TpaHchopMaTopa. Berpeunoe BKIFOUSHHE BTOPHIHBIX
obMoTOoK TparchopMmaTopa. CoracHOe BKIIOUSHHE BTOPHYHBIX 00MOTOK TpaHchopmaTopa. OCHOBHEBIE
pacueTHbIe COOTHOLICHHUS IIPU PETYIUPOBAHUH Ha BTOPUYHON 0OMOTKe TpaHC(hopMaTopa.

15

PerynupoBanue HanpsuKeHUST Ha IEPBUYHOM 0OMOTKE TpaHcopMaropa.

[IpuHIMD perynupoBaHus Ha IEPBUYHON 00MOTKE TpaHcopMmaropa. OCOOEHHOCTH PEryJIMpOBaHus Ha
nepBHUYHOI 00MOTKe TpaHchopmaropa. KoHcTpykuus TpanchopmaTopa IpH peryJIupoBaHIN Ha
MepBUYHO cTOpoHE TpaHc(opmaTropa. OCHOBHBIE pacyETHBIE COOTHOLICHHS IPH PETYINPOBAHNH Ha
MEepBUYHOI 00MOTKE TpaHc(hopMaTopa.

16

I[I/IOI[HI)IC BBIHp?IMI/ITeJII/I.

IIpunnun neficTBus BeinmpsAMuTenel. [lpuHuun aelcTBUS 0AHONOMYTIEPUOIHOTO BBIIpsIMUTENS. [IpuHIMI
JIEHCTBUS ABYXTOIYIIEPUOHOTO BBHIIPSIMHUTENS C HYJIEBBIM BBIBOJIOM. [IpUHIIMIT JEHCTBUSI MOCTOBOTO
BBIMPSIMHUTEIS BRIMPSIMUTENSL. BpeMeHHbIe TuarpaMMbl pabOThI BBIMPSIMHUTEIICH.

17

[lepexoHbIE peakTOpPBI

Hasnauenue NEPEXOJHOTO peaKTOopa. CXeMBbl BKIIOYEHUS NIEPEXOAHOTO pCaKTOPa Ha XOAOBBIX MO3UIUAX
peryjinpoBaHus. CXeMBI BKITFOUCHUS MEPEXOAHOr0 peakTOpa Ha MPOMEIKYTOUYHBIX MO3ULUAX
PEryIUpOBaHUs

18

BenTuinbHblil nepexos
HpI/IHLII/IH Z[eﬁCTBI/Iﬂ BCHTUJIBHOT'O IEpexoaa. Pexum CUMMCTPHUYHOTO BBIIPAMIICHUA HAIIPSIKCHUS. Pexum
HECCUMMETPUYHOT'O BBIIPAMIICHUSA HAIPS)KCHU S

19

HCHI/I YIIPpaBJICHHUSA 3JICKTPOBO3a O,Z[HO(I)&3HO'HOCTOHHHOFO TOKa

YcrpoiicTBo KOHTpoJuiepa MamuHuCTa. [IpuHIMn nelcTBus KOHTposuiepa MainaucTa. Haznauenue u
(yHKIIMY pYKOSTOK KOHTpOJUIepa MamruHUCTa. CXxeMa CHIIOBBIX IIeTIeH IeKTpoBo3a. [IpuHIum
PErylMpOBaHUs HANPSKEHUs Ha TATOBBIX JBUTATENSAX

20

Mertoas! nccaenoBaHus KOJIEOaHH 3JIEKTPOTIOIBIKHOTO cocTaBa. MeTo bl
q)HSI/I‘IeCKOFO U MAaTCMAaTHUYCCKOT O MO}IGJ’II/IpOBaHI/IH K0H€6aHI/II\/JI. PaMBI TCIICKKHU
AJIEKTPOTIOIBUYKHOTO COCTaBa

3HaKOMCTBO C MEeTOAaMU (1)I/I3I/I‘ICCKOFO N MAaTEMATHUCKOTO MOJACINPOBAHUSA DJICKTPOBO30B 1

MOTOPBAaroOHHOI0 MOJABMKHOTO COCTaBa, a TAKKE O3HAKOMJICHHUE C HA3HAUYCHUEM paM TCIICIKECK. Pabota co
CTCHIAOM (bH?:PI‘ICCKOFO MOACINPOBAHUA.

21

HccnenoBanue BUOB BO3MYIICHUH, 1eHCTBYIOIINE HA 3.11.c. KuHeMarTueuckoe, CUiIoBoe
Y MapaMeTpruecKoe Bo3MyIIeHUs. KOHCTpyKIMS KOJECHOU Mapbl 3JEKTPOIOABHKHOTO

cocCTraBa
I/IsyquI/Ie BUI0B BO3MyHleHPII>i BbI3BIBAIOIINX BbIHYXXIACHHbBIC KoJIeOaHus 3.11.C. Ipu IBUKCHUUN B
peHBCOBOﬁ KOJIe€ U CIIOCOOBI 3aJJaHus BOBMyIIICHPIfI.

22

V351b1 CBSA3U KOJIECHOM MAPBI U PaMBbl TEJIECKKU.
3HAKOMCTBO C KOHCTPYKITMEH OyKCOBBIX y3710B. OCHOBHBIC TTPHHIIUITEI (POPMHUPOBAHUS KOJIECHBIX Tap.
N3ydenust OyKcoBOTO y3/1a B COOTBETCTBHHU C WHABUBHIYaTbHBIM 33JaHUEM.

23

Y3716l cBSI3U PpaMBbI TCIICKKU U KY30Ba BAIr'OHOB 3JICKTPOIIOC310B

3HaKOMCTBO C y3JIaMU CBSI3U paMbl TEIEXKKHU U Ky30Ba BarOHOB JIEKTPOIOE3/0B. Y3€l COSAUHEHUS C
HEHTPAIBLHOH chepruuecKoil Omopoii. Y3IIbl OMpaHus ¢ ONTOPOI HA CKOJIL3YHBI. Y3€ll C THEBMATHYECKUM
YOPYTUM 3JIEMEHTOM.
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24

V3I1bI CBA3U Ky30Ba U pPaMbl TEIEKKHU 3JIEKTPOBO30B

3HAKOMCTBO C Y30aMU CBSI3U Ky30Ba U paMbl TEJIEKKH JICKTPOBO30B. Y3€l COCIUHEHUS C KECTKOM
IJIOCKOM IIWIMHAPUYECKON OMIOPOM. Y3JIbl COEUHEHUS C MAITHUKOBOM OMOPO. Y35bl COEIMHEHUS CO
LIKBOPHEM, JIIOJICYHBIM YCTPOMCTBOM M CKOJIb3yHaMHU, C OMEPEYHBIM BO3BPAILAIOIIUM YCTPOMCTBOM.

25

FI/I,I[paBJ'II/I‘leCKI/IC n (pr/IKI_[I/IOHHBIe racuTesIn KoaeOaHui INOABHKHOI'O COCTaBa
YcTpoiicTBO GPUKIMOHBIX U THAPABINIECKAX TacuTelneil kojaebanuid. M3ydeHne ux xapakTepruCTHK Ha
OCHOBE IIPOTpaMMEI, pa3pab0TaHHOH B IporpaMMHou aketre LabView.

Hp AKTHYCCKHUC 3aHATHA

/o

Temaruka npakTUYECKUX 3aHATHI/KpaTKoe coliep:KaHue

KJ'IaCCI/I(bI/IKaI_[I/IH IIOABHUXXHOI'O COCTAaBa.

PaccmatpuBaembie BOIPOCHI:

- KITacCH()HKALUs TATOBOTO TTOABIKHOTO COCTaBa JKEJIE3HBIX JOPOT, IIPUMEHsAeMast Ha JKeJIe3HbIX I0porax
Poccuiickoit ®enepanun

Cucrema TIroBOTO 3JI€KTpOCH216)KCHI/I$I 3JICKTpOCHa6)KCHI/I$[ JKCJIC3HBIX JOPOT.
PaccmarpuBaeMble BOIIPOCHL:

- CHCTeMa TATOBOTO 3JIEKTPOCHA0KEHHS TOCTOSHHOTO ToKa 3 KB. CucTeMa TAroBOro 3JIeKTpOCHA0KEHUS
nepeMeHHoro toka 25 kB 50 I'm.

KoHTakTHas ceTh.

PaccMarpuBaeMble BOIIPOCHL:

- YCTPOMCTBO KOHTAKTHOH CETH JKEJIC3HBIX IOPOT MOCTOSIHHOTO TOKa,
- YCTPOMCTBO KOHTAKTHOH CETH JKEJIC3HBIX TOPOT NEPEMEHHOTO TOKA.

YpaBHEHHE IBHKEHUS TI0€3/1a U CUJIBI, IEHCTBYIOIINE HA MTOE3]I.
PaccMaTpuBaembie BOIPOCH:

- peXUMBI ABMKEHUSA moe31a4

- YpaBHCHHE JABIKCHHUS [TPH PA3HBIX PEXKUMaX JBIKCHUS MMOC3/a.

QHCKTpOHOI[BI/I)KHOI\/’I COCTaB KCJIC3HBIX JOPOT ITOCTOAHHOT'O TOKA.
PaccmarpuBaemble BOIPOCHL:

- JIEKTPOIIOIBIKHOM COCTAB JKEJIE3HBIX JOPOT ITOCTOSHHOTO TOKA C KOJJIEKTOPHBIMU TATOBBIMHU
JIBUTATEJISIMH 1 peNleHO-KOHTaKTOPHOI CUCTEMOI! yrpaBIIeHusI.

KosnexTopHslii anekTpudecKas MaliiHa.

PaccmarpuBaeMblie BOpOCHI:

- KOHCTPYKIMS U NPUHLUI JIE€HCTBUSA DJIEKTPUYECKOM MAIIMHBI HA TPUMEPE KOJIJIEKTOPHOTO TATOBOTO
JIIEKTPOJBUIaTENS MOCTOSTHHOTO TOKA.

BeCKOHHeKTOpHaH OJICKTPpHUYCCKAA MalllnHa
PaccmarpuBaemble BOIIPOCHL:
- YCTPOMCTBO M NPUHIUII AEHCTBUS OECKOJUIEKTOPHON 3JIEKTPHYECKON MAIIMHBI IIEPEMEHHOTO TOKA.

SJ'IGKTpOMexaHI/I"IeCKI/Ie U DJICKTPOTATOBEIC XapaKTECPUCTUKH ABUTATCIIA ITOCTOAHHOT'O
TOKa

PaccmarpuBaemble BONIPOCHI:

- YpaBHEHHS SJIEKTPOTATOBBIX XapaKTePUCTHK;

- IPUHHUIIBI PETYIHPOBAHIS CKOPOCTH JIBWXECHHUS TOABIDKHOTO COCTAaBa C KOJUIEKTOPHBIMH TATOBBIMU
JIBUTATEIIIMHU

CnocoObl peryjinpoBaHusa CKOPOCTHU Ha OIIC MOCTOSHHOTO TOKa

PaCCManI/IBaCMLIC BOIIPOCHI:

- UIBMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC P UBMCHCHHNU HAIIPSIKCHUSA HA TATOBBIX ABUTI'aTCIIAX. W3menenue
CKOPOCTHU ABUKCHUS OIIC IpUu UBSMCHCHUU MArHUTHOT'O ITOTOKA TATOBBIX HBHFaTGHGﬁ;

- UIBMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC Ipru UBMCHCHNU COITPOTUBJICHHA ITYCKOBOT'O peOCTaTa.




TemaTuka NpakTHYECKUX 3aHATUI/KPATKOE COIepIKaHHe

n/m
10 |YpaBHeHue NBHKEHUS TOE3/a
PaCCManI/IBaeMLIe BOIPOCHI:
- CUJIbI, )IeﬁCTBy}oume Ha 1oc3a. Pexumepl JBHMIKCHUA I1OC31a
11 |[Ipodwuns nytu
PaCCManI/IBaeMLIe BOIPOCHI:
- CIpsMIICHHE TTIPOQUIIS Ty TH
12 |CompoTuBiieHHE JBUKEHUIO TTOE37a
PaccmarpuBaeMbie BOTIPOCHL:
- PacueT ocHOBHOTO 1 JOTIOJITHUTEIBHOI'O COITPOTUBJICHUS ABUKECHUIO ITOE31a.
13 |[Bec moe3na
Onpe,ueneHMe BC€Ca 11oc3ga
14 |V nenbHbIE yCKOPSIOUIUE CUITBL, AEHCTBYIOLIUE HA MOE3]]
PaCCManI/IBaCMLIe BOIIPOCHI:
- pacucT U MOCTPOCHUC yACIbHBIX CHUII.
15 |Kpussle aBMKEHUS M10E3/A.
PaCCManI/IBaCMLIe BOIIPOCHI:
- IOCTPOEHUE KPUBOM CKOPOCTH OT ITyTH
16 |Cmoco6sI perynupoBanus ckopoctd Ha DIIC onHO(pa3HO-TIOCTOSIHHOTO TOKA.
HN3menenue CKOpPOCTH ABUIKCHUSA OIIC IIpY UBMCHCHHNU HAIIPSKCHUA Ha TATOBBIX JABUTaTCIIAX. 3meHeHnue
CKOPOCTH ABUKCHUSA OIIC pU UBSMCHCHUU MAarHUTHOT'O IMOTOKA TATOBBIX ﬂBHFaTeHeﬁ.
17 |PerynupoBanue HampsikeHus Tpanchopmaropa.
[IpuHOUD perymupoBaHus Ha BTOPUIHOW 00MOTKe TpaHcopmaTopa. BeTpedHoe BKITIOUEHNE BTOPHIHBIX
obMoTOoK TparchopMmaTopa. CortacHOEe BKIIFOUSHHE BTOPHYHBIX 00MOTOK TpaHchopmaTopa. [TpuHIm
peryIupoBaHUs Ha IEPBUIHON 0OMOTKe TpaHchopMmaTropa. OcoOOEHHOCTH PEryIUpOBaHUs Ha MEPBUIHOMN
00MOTKe TpaHcdopmaropa.
18 |YmpaBnsiemble BHIIPSIMUTENN
ITpuHuMn neicTBUs yIpaBisieMbIX BbIIpAMUTenel. [IpuHumn qeiicTBus 0HONOIYyIIEPUOIHOTO
BeIIpAMUTENS. [IpuHIUN JeHCTBUSA ABYXIIOIYIEPUOJHOTO BEIIPSMUTENS C HYJIEBBIM BbIBOJOM. IIpuHImn
HCﬁCTBHH MOCTOBOI'O BBIIPAMUTECIIS BBIIIPAMUTECIIA. BpeMeHHBIe AnarpaMmbl pa6OTBI BBIHpFIMI/ITGJ'IGfI.
19 |CunoBas cxema dJIeKTpOBO3a MEPEMEHHOTO TOKA CO CTYIIEHYAThIM PETyIUpOBAaHHEM
HanpspkeHus cepun BJISOC.
HpI/IHLII/IH PEryIMpoOBaHUs HAIPS?KCHUA. O003HauYeHHE OCHOBHBIX JIEMEHTOB BHGKTquGCKOﬁ CXCEMBI.
PacnonoxeHnue 31eMEHTOB Ha CUIIOBOM cxeMe. Llenb npoTekaHus TOKa Ha MO3ULUSX PEryJIUpOBaHUsl.
20 |CuioBast cxema 3JIEKTPOBO3a IEPEMEHHOI0 TOKa C MJIaBHBIM PEryJIupOBaHUEM
HanpspkeHus cepun 29C5K.
ITpuniun perynupoBanus HanpspkeHHs. O003HauUe€HHE OCHOBHBIX AJIEMEHTOB 3JICKTPUYECKOH CXEMBI.
PacrnonosxeHne 2JIeMEHTOB Ha CHJIIOBOM CXEME. HGHB MPOTCKAHUA TOKAa Ha MO3ULHUAX PETYJIUPOBAHUS.
21 |Tpenaxep MaIIMHKCTA YJIEKTPOBO3a EpeMeHHOTO Toka DI11M.
HpI/IHHI/IHLI YIipaBJICHUSA SJICKTPOBO30OM. Hasnauenue sneMeHTOB Ha IMyJbTE YIPABJICHUSA.
22 |IlocranoBKa 1eJe 1 331a4 Kypca IPaKTUYECKUX 3aHATUH.
M3ydenne KOHCTPYKINH MEXaHWUIECKOH YacTH 3.11.C. U (OPMHUPOBAHIE HABBIKOB TI0 IIPOECKTUPOBAHHIO
PECCOPHOTO MOABEIINBAHUS; Pa30UBKa TPYMITbI Ha Opuraabl (1Mo 4-5 4eIoBeK). Bblaadya 3aJaHuii Ha
Opuramy: Harpy3ka Ha OCh, THII 3.11.C.)
23 |KoHcTpyKImst OyKCOBOM CTYIEHH PECCOPHOTO TIOIBEIINBAHUS 3.11.C.

I[oma,u 6p1/1razu,1 Ha TEMY: ((KOHCprKIII/IH 6yKCOBOﬁ CTYIICHU PECCOPHOro MOJABCUINBAHUA 3.11.C.»
3a/IaHHOI'0 THIIA 3.11.C. (HOKJ’Ia,H COIIPOBOXKAACTCA Hpe3eHTaL{HGI7[ CO CXE€MaMHU U Y€PTECIKaAMU KOHCprKIII/II/I).
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KoHcTpykiiys Ky30BHOM CTyIIEHM pECCOPHOIO MTO/IBEIIMBAHUSA 3.11.C.
Hoxnan Opuraisl Ha TeMy: « KOHCTpyKIMs Ky30BHOM CTYIEHH PECCOPHOTO MOABEIIUBAHUS 3.11.C.»
3aJaHHOTO THIIA 3.11.C. (IOKJIaJ COIPOBOXKAACTCS MPE3EHTAMEH CO CXeMaMU U YepTexaMH KOHCTPYKIIUN).

25

KOHCTPYKI_II/IH IIpOOOJIbHBIX CBs3CH KYy30Ba C TCJIC)KKaMU.
Joxan 6purans! Ha TeMy: «KOHCTpyKIHS TPOIOIBHBIX CBSA3EH Ky30Ba C TEJICKKaMK» 331aHHOTO THIIA
3.11.C. (IOKJIa] COMPOBOXKIAETCS MPE3EHTAIMEH CO CXeMaMH 1 YePTeKaMU KOHCTPYKIIHN).

26

KoncTpyknus T4roBoro npusoza 3.11.c.

Hoxutazn 6puranst Ha TeMy: «KOHCTPYKIHUS TATOBOTO MPUBO/IA 3.11.C.» (TATOBBIH ABHUIATEIb, PEAYKTOD,
My(dTa, BaJIOMIPOBOIBI) 33JaHHOTO THIIA 3.11.C. (IOKJIAJ COTPOBOKIAETCS MPE3CHTAIIUEH CO CXeMaMH U
4epTerKaMu KOHCTPYKIIUH )

27

KOHCTPYKI_II/IH MMPpOJOJIbHBIX CBsI3eH Ky30Ba C TCJIC)KKaMHU.
Joxnan 6puraasl Ha Temy: «KOHCTPYKIUS TPOJOJBHBIX CBSI3¢H Ky30Ba C TEICKKAMUY 3aaHHOTO THIIA
3.11.C. (DOKJIAJ COMPOBOXKIAETCA MPe3eHTalMel CO CXeMaMH U 4epTesKaMHu KOHCTPYKILIUH).

28

OnpeneneHHe OCHOBHBIX IMapaMCTPOB SKHUITAXKaA.
OmnpeneneHne Macchl Ky30Ba M IIOAPECCOPEHHOI MacChl TETIEKKH, ONPEICICHIE CTATHIECKUX IIPOTrHO0B
PECCOPHOTO MOABCIIMBAHHUS.

29

Onpez[eneHI/Ie YHOPYTUX XapaKTCPUCTUK PECCOPHOI'O MMOABCIINBAHUS.
OmnpeneneHne KecTKOCTe! Ky30BHOM U OYKCOBOH CTyIeHeH pecCOpHOTro MOABEIINBAHUS, ONIpeIeTICHIE
JKECTKOCTH YNPYTUX 3JIEMEHTOB PECCOPHOIO MOJABEIINBAHHUS.

30

OHpe,I[CJ'ICHI/IC JAUCCUIIATHUBHBIX XaAPAKTCPUCTHK PCCCOPHOT'O ITOJABCIIMBAHUS.
Omnpenenenne CyMMapHOTO JeMII(UPOBaHNS Ky30BHOH M OYKCOBOW CTyIEeHEH peCCOPHOTO MOABEIINBAHMS,
omnpezeneHne K03GpGUINEHTOB AeMII(YUPOBAHUS JUCCUIIATHBHBIX JIEMEHTOB PECCOPHOTO MOJIBEIIMBAHMS.

31

OnpeneneHHe napamMeTpoOB 3aJaHHOI'0 3JICMCHTA PCCCOPHOT'0 IMOABCIINBAHUSA.
OmnpeneneHne napaMeTpoB IEMEHTA PECCOPHOTO MTOIBEIIMBAHKS B 3aBUCUMOCTH OT KOHCTPYKIIUH
SKUMAXKa-NPOTOTUNA (MHIUBUAYAIBHOE 3a/1aHUE.

32

IToaroroBka oTueTa IO MPAKTUYCCKUM 3aHATUAM.

CocTaBlieHHE OTYETA 110 BHIITOJECHHBIM MMPAKTUYCCKUM 3aHATUAM.

33

BaHII/ITa oT4yecTa 110 HpaKTI/I‘IeCKI/IM 3AHATUAM.
3amura.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

Bun camocrosTensHo# paboTh

[ToxaroroBka k mabopatopHbIM pabotam, 0ohOpMIICHHE PE3yTbTATOB IKCIIEPUMEHTOB

HO}IFOTOBKa K IPAKTHUYCCKUM 3aHATHUAM

BrimonHenue KkypcoBoil paboTHlI.

Brimonnenue pacueTHo-rpaduyeckoit paboThlI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

| O B W N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM BHJIOB PadbOT

2. IlpumMepHBbIil mepedeHb TEM KyPCOBBIX padOT




2 kypc 1 cemectp

HpOGKTI/IpOBaHI/Ie CHJIOBBIX LIGHCIZ TATOBOI'O IOABMIXXHOI'O COCTaBa
IMOCTOAHHOTI'O TOKA C KOJUICKTOPHBIMHU TAT'OBBIMHU ABUT'aTCIIMU

BapuanTel 3a1aH1i IPUBEACHBI B TPUIIOKEHUH

NCXOIHBIE TAPAMETPEBI

Hasznauenue OI1C

Tun TAroBOro ABUTATENA

KomnuectBo T3/ nx

JuameTtp GaHgaxxel KojieCHOU mapel, MM DO

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

[Iepenatounoe oTHoIIEHKE ?

KoaddurmenT sxcruryaTaiinoHHOM neperpy3ku ki
Koadduiment HepaBHOMEpHOCTH Imycka 1o Toky kHl
ConpoTuBiieHre OOMOTOK TATOBOro aBuraress, Om 7ra
ComnpotusiieHre 00MOTOK BO30YKI€HHS TSITOBOTO ABUTaTeNst, OM ?roB
MuHuManbHbIN KO3QGUUIKUEHT PEryIupoBaHus BO30YKACHUS 7min
KoHcTpykiimoHHasi CKOpoCTh, KM/4 7KOH

YckopeHue JoOKOMOTHBa, M/C2 a

HomMep no3uninu peryiupoBaHus

NunusnnyansHoe 3ananue. Llenu yrpasienus

BapuanTsl 3a1anuii



1)

I'py3oBoii anextporo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 ToxonpremHUKaMu

2)

['py3oBoii anexrpoBo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTPOIEHUCTBYIOIINM BBIKIIOYATEIIEM

3)

I'py3oBoii anexrposo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoOTOp-BEHTHIIAITOPOM

4)

I'py3oBoii anekTpoo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTtop-KoMITpeccopoM

5)

[Taccaxupckuii anexkrpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 TokonpueMHUKaMHU

6)

[Taccaxxupckuii anexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeICTPOIEUCTBYIOIINM BBIKIIOUYATEIIEM

7)

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

8)

Onexkrponoesn JAK106b 4 1000 15 3 1,5 0,1 0,4 0,2 0,4 110 0,6 7
ToxonpueMHUKamMu

9

Dnekrpornoe3n JAK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
brICTpOAENCTBYIOIIUM BBIKIIOUATEIEM



10)

Onexrponoe3n AK106b 4 1070 19 3,4 1,9 0,12 0,44 0,24 0,5 130 0,7 15
MoTOp-BEHTUIISITOPOM

2 Kypc 2 cemecTp

HpOCKTI/IpOBaHI/IG CHJIOBBIX ueneﬁ TATOBOI'O ITOABMIXXHOI'O COCTaBa
IMCPCMCHHOI'O TOKa C KOJUICKTOPHBIMHA TATOBBIMHU ABUT'aTCIIIMU

Hcxomarle nanHbie

Tun »s.mc. OceBas ¢dopmyna HomuHaibHasi MOIIHOCTH T.3.1., KBT
HomunanbsHoe HampsikeHue T.3.1., B HomunansHas ckopocts 3.11.c., km/4 K.,
T.3.0. B HOMHUHaIbHOM pexume K.arja. TaroBod mnepemaun KosddummeHt
HOpMaTbHOTO BO30YXneHus KoadduimeHT -sKCIuIyaTallMOHHOW —TIeperpy3KH
Koaddunment nynbcaruit Mareprai 00MOTKH CTIaXKHBAOIIETO peakTopa

BapuanTsr:

1 anmexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 mean
2 anektponoe3n 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 amromunuit
3 anekTpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 menp

4 snextpomnoe3n 20 — 20 150 325 60 0,92 0,90 0,95 1,2 0,21 menp

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

8 anekTpoBo3 2 (20 —20) 650 950 75 0,94 0,92 0,96 1,3 0,23 amomuHuH
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. [TpuMepHBIii TIepedeHb TeM pacueTHO-TpaduIECKux padboT
Omnpenenenre MOIIHOCTH TSATOBOTO JIEKTPONPUBO/IA TIOJIBHIKHOTO COCTaBa



Pacuér HanpsokeHHs Ha TOKONPHUEMHHUKE IIOABMIKHOIO COCTaBa IIpU
JABWKEHUU 110 MEXKIIOJACTAHIIMOHHOMN 30HE

5. Ilepedenr wu3maHuii, KOTOPBIE PEKOMEHIYETCS HCIIOJIL30BaTh IIPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

Ne
i bubnuorpaduueckoe onucanue Mecto noctymna
1 Teopus snexrpuueckon tsru B.E. HTB (92); HTB (yu4.3); HTb (¢6.); HTb

Poszendensa, N.I1. Mcaes, H.H. Cunopos, (13.1); HTB (u3.2); HTB (43.4)
M.U. O3zepos; [Tox pen. U.I1. Ucaesa
Onnoromuoe uznanue Tpancnopt , 1995

2 Mexanudeckas yacTh TArosoro mojasmwxaoro | HTb (y4.3); HTB (y4.6); HTB (¢0.)
coctaBa U.B. buprokos; A.H. CaBocbKkuH;
I'.I1. bypuak; Ilox pen. 1.B. buprokosa
Opnoromuoe uznanue Tpancnopt , 1992
3 Ocurnos, C. U. Teopus anexkrpudeckoii Tsiru | URL: https://e.lanbook.com/book/35810

: yuebuuk / C. . Ocunos, C. C. Ocumnos, B. | (1ara obpamenus: 09.09.2025). — Pexunm
I1. deokTrcToB ; mo pexakuueii C. 1. JIOCTyNa: Jyisl aBTOPU3. MOJIb30BATENEH.
OcumnoBa. — Mockaa : , 2006. — 436 c. —
ISBN 5-89035-333-0. — Tekcer :
3JICKTPOHHBIN // JIaHb : AJIEKTPOHHO-
OuOIMOTEYHAs cCUCTEMa

4 | KoHCTpyKIUS U pacy€T MEXaHUIECKOTO https://reader.lanbook.com/book/118069#486

000pyTI0BaHUS YIEKTPOTIOIBHKHOTO
cocraBa: yueOHUK HoBocuOupckuit
rOCYIapCTBEHHbBI TEXHUYECKUN
YHHUBEPCUTET 3JIEKTPUUECKOT0 TpaHcropTa /
H. C. Eppemos, b. I1. I'ymoMaixkos.
Mockaa : Ctponuszaat, 1970. 480 c. 5.
Tuxmenes b. H. ITonsBmxHOIM cocTaB
ANEKTPU(ULMPOBAHHBIX KEJE3HbIX JOpor /
b. H. Tuxwmenes, JI. M. Tpaxtman. 4e u3f.,
nepepad. u gon. Mocksa : Tpancnopt, 1980.

472 c. 6

1 | Kak ycrpoeH u paboraet snektpoo3 H.H. HTB (yu.1); HTB (y4.3); HTb (y4.4); HTb
Cunopos, H.H. Cunoposa OHOTOMHOE (y4.6)
nu3nanue Tpancnopt , 1988

2 DIIEKTPOIMOABUKHOM COCTaB C HTB (33); HTB (yu.3); HTB (yu.6); HTb
ACHHXPOHHBIMHU TATOBBIMU JIBUTATENISAMH (§6.)

H.A. Potanos, A.C. Kyp6acos, FO.I". beikos,
B.B. JIutoBuenko; [1ox pen. H.A. Portanosa
Opnoromuoe uznanue Tpancnopr , 1991

3 IIpoexkTupoBaHuEe CUCTEM yIIPaBICHHUS HTB (yu.3); HTB (yu.6); HTB (6.)
ANEKTPONOABUKHBIM cocTaBoM H.A.




Poraunos, JI./1. 3axapuenko, A.B. Ilnakc u
ap.; Ilox pen. H.A. PoranoBa OnHoToMHOE
uznanue Tpancnopt , 1986

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS IPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

Wudopmanmonnpiii  mopran  Haydnas  snmekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - s1aexkTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-
TexHu4eckout oubnmoreku MUNT

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUSI JUCIUILIMHBL (MOJTYJIsS).

J{nst BeIMOSTHEHUST 1a00paTOPHBIX padoT Mo pazaeny "MexaHuueckas 4acTh"
Heo0xoauM nporpaMmMbii naketr LabView

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIIECTBJICHHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

Crenp 11 UcclenoBaHus OBICTPOACHCTBYIOIIETO BHIKIIIOUATEIS,

Crenp s MccTeIOBaHUs OBICTPOACHCTBYIOMIETO KOHTAKTOPA,

Crenp sl MCCTIENOBAHUS DJIEKTPOMArHUTHOTO KOHTaKTOPa,

Crena nis uccnenoBanus AudPpepeHImaibLHOro pesie

Crenp u1s UcCIeI0BaHUSl THEBMATHUECKOI0 KOHTAKTOpa TUIIA TIK,

Crena u1s Uccae0BaHUsl THEBMAaTHUYECKOIO0 KOHTaKTopa Tumna svad,

MakeTHas cexuus 3J1eKTpoBo3a Bi-10,

Crena uia MCCIEIOBAHHUS TEPEXOTHOTO COMPOTHBICHUS DIECKTPHUUESCKHUX
KOHTaKTOB,

Crenpa ans WCCIeIOBaHUS PACHpEesIeHNsT MHIYKIIUN B JTyrOTacUTEIbHON
Kamepe,

Crenp U1sl UCCTIEIOBAHUS peJie YCKOPEHHUS,

CTEH/]I JJIs1 UCCIIEJOBAHMSI SJICKTPOMAarHUTHOTO 1aTYMKa TOKa,

Crenp U1 UcclelOBaHUs JaTYMKa TOKa Ha 0a3e 3JieMeHTa XoJuia,

Tpenax€p MamMHUCTA 3JIeKTpoB0o3a Bi-10,

Tpenax€p MammHUCTa 37eKTpoB0o3a BI-80

Tpenaxép MalMHUCTA 3JIEKTPOBO3a A1 1 M,



Crena nJis UCCIIEIOBaHUS CIIOCOOOB PEryIMpOBaHUs HANPSHKEHUS HA 3.11.C.
IlepemeHHOTrO TOKa

Crenp «epexoaHoN peakTop»

CteH «BEHTUJIbHBIA MIEPEXO0I»

Crenp (bu3HIeCcKoro MO/JICITUPOBAHUS MEXaHMYECKOU YacTHu
3JIEKTPONOABUKHOTO COCTAB, C U3MEPUTEIIBHON CUCTEMOM

CreHa 715 UCTIBITAHUM TUJIPABIIMYECKUX TaCUTENEeH KoIeOaHui

CraHIus UCTIBITAHUM TITOBBIX ANEKTPOABUTATENCH

MynbTUMEIUIMHOE U MPE3EHTAIIMOHHOE 000pYA0BaHNE

9. ®opma nMpomMeKYyTOUHOU aTTeCTaIUU:

3adeT BO 2, 3 ceMecTpax.
KypcoBas pabota B 3, 4 cemecTpax.
Ok3ameH B 1, 4 cemecTpax.

10. OueHOUHBIE MAaTEPUAIIBI.

OreHOYHBIE MaTepUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyIOMUM Kadeapou, JOIeHT, I.H.
Kadeapsl «IEeKTporoe3aa u
JIOKOMOTHUBBD» O.E. IlynoBukos

JIOTICHT, K.H. Kadeapbl
«NeKTponoe3aa U JOKOMOTHUBBI A.C. AnekceeB

JIOIIEHT, JOILICHT, K.H. Kadeapsl
«IJEKTpOoIoe31a U TIOKOMOTHUBBI A.Il. Bacuibes

JIOLIEHT, K.H. Kaeapsl
«ONEKTPOIOE31a U IOKOMOTHBBD) N.B. Kop3una

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

JIOLICHT, JIOIICHT, K.H. Kadeapbl

«NeKTponoe3aa U JOKOMOTHUBBI B.B. JIutoBUeHKO
CoryiacoBaHo:
3aBenyromuii kadeapoi Dull O.E. IIynoBukoB

[Ipencenarens yaeOHO-METOINYSCKOM
KOMHUCCHUH C.B. Bonoaun



