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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Ilenbro ocBOeHUS y4eOHOW MUCHUIUIMHBI "BBICOKOCKOPOCTHOW Ha3eMHBIN
TpancnopT. O0mmmit Kypc'" sBaseTcs:

- 03HAaKOMJICHHE CTYJCHTOB C OCHOBAMH YCTPOWCTBA U MPUHITUTIOM PabOTHI
ANEKTPUYECKOTO  TPAHCHOpPTAa  JKENE3HBIX  JOpOr, TMOJAXOJaMH K  €ro
MPOCKTUPOBAHUIO, C MPOOJIEMATHUKON CHEIUATLHOCTH M KPYrOM HHXKEHEPHBIX
3a/1a4, perraeMbIX Ha COBPEMEHHOM dTalle pa3BUTHS.

3amayaMu OCBOEHUS y4eOHOM AUCIUIUIMHBI "BBICOKOCKOPOCTHON Ha3eMHbIN
TpaHcnopT. O0muii Kypc" aBisieTcs:

— OCBOEHHE OOIIMX MOHSATUN O Ha3HAYCHUH, KIACCU(PUKALMUU U TPUHIIUIIE
pabOTHI AIEKTPUUECKOTO MOABUKHOIO COCTaBa (3.11.C.);

— OCBOEHHUE OCHOB 3JIEKTPUUYECKOM TATH U TATOBBIX PACUETOB;

— OCBOEHHE YCTPOMCTBA, YMPOIIECHHBIX CUJIOBBIX JJIEKTPUUYECKUX CXEM U
CcriocoOOB  PEryJUpOBaHUS I.1.C. ITIOCTOSSHHOTO M TIEPEeMEHHOTO TOKa ¢
KOJUICKTOPHBIMHU U ACUHXPOHHBIMU TATOBBIMH AJICK-TPOJABUTATENAMU (T.3.]11.);

— OCBOEHUE OCHOB MEXAHMYECKOW YacTH 3.N.C., €r0 OCHOBHBIX 4YacTe€ U
y3JI0B.

2. [Inanupyembie pe3ynbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

IIK-6 - Crnoco0GeH OCymecTBIATh KOHTPOIbh OE30MacHOCTH JBMKCHHS M
JKCIUTyaTalliM  Ha  JKEJIE3HOJIOPOXKHOM  TPAHCIOPTE B  3aKPEIJICHHBIX
MO/Ipa3IeNeHUsIX;

I1K-9 - ViMeeT HaBBIK BBIMOJHITH 0OOCHOBAHUE MApaMETPOB KOHCTPYKIIMHU
KOHCTPYKIIMHA M CHCTEM MOJBUKHOTO COCTaBa BBICOKOCKOPOCTHOT'O HAa3€MHOIO
TpaHCIOpTAa.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst 0yier:

3HaTh:

- OCHOBBI KOHCTPYKITUH, MPUHIIMI JEHCTBHS IJIEKTPOMOABHIKHOTO COCTaBa
MOCTOSSHHOTO TOKa. [IpuHUIMI AEHCTBUS, OCHOBHBIE KOHCTPYKTHUBHBIC 2JIEMEHTHI
AIEKTPUYECKOTO JBUTATEIS IOCTOSHHOTO TOKAa. CHCTEMBI 3JIEKTPOCHAOKEHHUS
ANEKTPUPUIIMPOBAHHBIX KeJIe3HbIX Jopor. Kiaccukaiuioo, OCHOBHbIE NMPU3HAKU
ANEKTPOMOJABUAKHOIO  COCTaBa  MArUCTPaJIbHBIX  JKEJIE3HbIX  JIOPOr |
MeTpONoJIUTEHOB. OCHOBHBIE AJIEMEHTHI, MPHUHIUIT JEHUTCBUS JJICKTPUUYECKOTO



JIBUTATENsl TIEPEMEHHOT0 TOKa (ACMHXPOHHOTO, CUHXPOHHOTO, CHHXPOHHOI'O C
NOCTOSSHHBIMU MarHutamu). Ha3HaueHue, yCTpOHCTBO M OCHOBHBIE KOHTAKTHOM
CETHU MarucCTpajbHbIX KEJIE3HBIX JOPOr

- OCHOBHBIE JIEMEHTHI 3E€MJITHOTO IIOJIOTHA M BEPXHETO CTPOCHHMS ITyTH.
Crioco0bl peryaupoBaHusi CKOPOCTH TMOJBMKHOIO COCTaBa € KOJIJIEKTOPHBIMU
TATOBBIMU JIBUTATEISAMU, DJIEKTPOTIATOBBIE M TATOBBIE XAapPAaKTEPUCTUKHU IIPU
pa3MuYHBIX  cmocobax — perynupoBaHus — ckopoctu. lloHatue — TAroBo#
XapakTepUCTUKA  IOABMKHOIO  coctaBa.  OrpaHWyeHuWss Ha  TATOBBIE
xapakTepucTUKU. CrnocoObl YBEJIWYEHUsT CHJIbl TATH TMOJBHKHOIO COCTaBa.
VYpaBHeHue ABmkeHHs mnoe3na. OCHOBHOE M JOMNOJHUTEIBHOE COIPOTUBIICHHS
nBUKeHHI0. CrocoObl peryjJupoBaHUs CKOPOCTH 3JIEKTPOIOJBHKHOTO COCTaBa
IIepeMEHHOro Toka. HasHaueHume, yCTPOMCTBO W  IPUHLMI  JCUCTBHUS
MOJIYIPOBOJTHUKOBBIX IPE0OPa30BaTEIbHBIX YCTAaHOBOK IIOJIBUYKHOTO COCTaBa.
Ha3znaduenue u yCTpOMCTBO JJIEMEHTOB MEXAHMYECKOW YaCTU MOABUKHOIO
cocTaBa: KOJECHBIX Map, paM TEJIEkKEK, OYKCOBBIX Y3JIOB H Y3JIOB CBSI3H KOJIECHBIX
map C paMOM TEJIEKKH, Y3JIOB CBSI3M TEJNEKKH C Ky30BOM, YIOPYTHX H
JUCCUTIATUBHBIX JJIEMEHTOB PECCOPHOrO MoOJABEIIMBaHUSA. Buabl kosebaHui,
JEUTCBYIOIMX Ha IOJIBUKHOU COCTaB

Baanern:
- MeToaukoi pacyéra myCKO-TOPMO3HBIX PE3UCTOPOB
- Metoaukoi pacuéra Beca cocTaBa

Ymersn:

- [Ipon3BOAUTH TATOBBIE U TOPMO3HBIE PACUETHI

- OmpenensaTe OCHOBHBIE MapamMeTpbl PECCOPHOrO  MOABEUIMBAHUS
YKEJIE3HOIOPOKHBIX IKUITAKEN

3. O0beM TUCHUIUTMHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miast TpyAO0EMKOCTh IUCHUILTUHBI (Momyssi) coctaBisger 20 3.e. (720
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O0bem pgucuUIUIMHBL (MOAYJsl) B (oOpMe KOHTAKTHOM pabOThI
oOyyaromuxcsi C  MeJaroruyeckuMu  paboTHUKaMU ©  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTelIbHOM MporpaMmbl Ha UHBIX YCIOBUSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KonunyectBo yacoB

Tum yaeOHbBIX 3aHATHN CemecTtp

Bcero

Nel | Ne2 [ Ne3 | Ned




KonrakTHas paboTa 1mpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 320 64 64 96 96

B tom unce:

3aHATHS JIEKIIMOHHOTO THIIA 128 32 32 32 32

3aHATUSA CEMUHAPCKOro TUIA 192 32 32 64 64

3.3. O0beM aucHUIUIUHBI (MOIYJsl) B (popMe caMOCTOSITETbHOM pabOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydarouuxcsi ¢
nearornaecKuMu pabOTHUKAMH | (WIJIH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiH
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TPH IPOBEICHUU
MIPOMEKYTOUHOM aTTectanuu cocrapisieT 400 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHnn o HHAUBUIYaIbHOMY YYEOHOMY IIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM O0YY€HHUH, 00bEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYarouXxcs, a Takke B (hopme
KOHTAKTHOM paboThl 00YyUYarOIIUXCS C MEJarornyecKuMu pabOTHUKaMU U (UJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliii 00pa3oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCJIOBUSIX, IPH MPOBEJCHUU TIPOMEKYTOUHOM aTTeCTalIUU.

4. ConepxaHue JUCUUTUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

TeMmaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC

1 |Posb TpaHcIIOpTa B 9KOHOMHUKE CTPaHbI
Buapl TpaHciopTa, aHaM3 CTATUCTUYECKHUX MoKa3areleil paboTsl TpaHcnopTa. Pa3Butre
KEJIe3HOIOPOXKHOr0 TpaHcopTa B Poccun u B Mupe

2 |Pa3BuTHE TSATOBOIO MOABMKHOIO COCTaBa

[IpennoceIKy BOSHUKHOBEHUS JIOKOMOTHBOB. [1yTH pa3BUTHS TATOBOTO ITOABIKHOTO COCTaBa. I1apoBO3EI,
TEIUIOBO3HI, AIEKTPOBO3BL. Pa3BUTHE TATOBOTO MOABIKHOTO COCTaBa HA JKEJIE3HBIX Joporax Poccuiickoit
Nmnepun, CCCP, Poccun

3 [MudpacTpyKTypa *Kele3HbIX 10por

Huxuee crpoeHue nyTy, Ha3Ha4eHHUE, YCTPOKWCTBA U OCHOBHBIE 2JIEMEHTHIL. BepxHee cTpoeHue myTu.

Ha3Ha4YeHHUE, YCTPOHCTBO, OCHOBHBIE AJIEMEHThI. CTPENIOYHbIE TIEPEBOIBI.

Cuctembl aBTOMaTHKU M TEJIEMEXAaHUKH Ha JKEJIE3HBIX JOPOrax, UX Ha3HaueHHe. Y CTpoicTBa
aBTOOJIOKMPOBKH Ha HENEKTPU(HINPOBAHHBIX M JNIEKTPU(PHUITMPOBAHHBIX YUaCTKaX KEIE3HBIX JOPOT.
JIByX-, TpeX- M 4eThIpEX3HauaHasi aBTOOJIOKMPOBKA. 3HAYEHHS CUTHAJIOB

4 |Cucrema TArOBOTO JIEKTPOCHAOKEHHS AIEKTPOCHA0XKEHHs TOCTOSIHHOTO Toka 3 kB, 25
kB 50 I't, 2x25 kB

HazanueHue cucteM 31eKTpOCHAOKEHHsI. DHEpreTHYecKas [Ielb CUCTEMBbI AIETPUIecKoil Tarun. OCHOBHbBIE
DJICMEHTHbI TATI'OBBIX HO[[CTaHLlI/lﬁ MOCTOSAHHOI'O TOKa U IEPEMEHHOI'O TOKOB. yCTpOﬁCTBﬁ CCKIIMOHUPOBAHUA
KOHTaKTHOM cetu. [IpenMyiiecTBa U HEIOCTATKU CUCTEM JIEKTPUUECKOM TATH

5 |KoHTakTHas CeTh JKEIE3HBIX TOPOT

Bup! KOHTAKTHBIX ITOJIBECOK, 00JIACTh UX NMpUMeHeHH. Ha3HaueHne M TUIIBI OCHOBHBIX 3JIEMEHTOB

KOHTaKHOH ITOJJBECKH: OMOPBI, H30JIATOPbI, KOHTAKTHBIN, HECYIIINH M yCHINBAIOIINHA IPOBOIA, (PUKCATOPBI,




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

32)KUMBI B CTPYHEI. PacmonoskeHue KOHTaKTHOMTO MPOBO/A B IDTAHE U Mpo¢uie. AHKEPHBIE YIaCTKH
KOHTaKHOH CETH

KHaCCI/I(I)I/IKaI_II/ISI IIOABUKHOI'O COCTaBa
Knaccuukarus TaroBoro moJIBUKHOTO COCTaBa. DIIEKTPOIOABIKHON cocTaB. CHCTEMa YCIOBHBIX
0003HaueHMI, MpUMeHsseMas Ha sxkee3Hbix goporax CCCP u Poccuiickoit @enepanuu. [Toustue oceBoit

bopmybl

ABTOHOMHLIN TSITOBBII OABMXHOM COCTaB

[TapoBo3, ero sHepreTuyeckas Uenb

TI'IJ'IOBOB, €ro SHEPreTudecKas Ueb. Hepenafm MOMOIHOCTH TCIJIOBO30B -- MCXAaHUYCCKAA, TMAPaBINYCCKasd,
QJICKTPHUYICCKAA NOCTOSHHOTO, ICPEMCHHO-TIOCTOAHHOI'O U IEPEMCHHOT'O TOKOB

HeaBTOHOMHEIN TATOBBIM NOABUKHON COCTaB
SHGKTpOHOI(BHXCHOﬁ COCTaB. CXCMLI CI)OpMPIpOBaHI/IFI I10€310B Ha 3J'IeKTpI/I"IeCKOI71 TATC.

3HCKTpOHOI[BPDKHOﬁ COCTaB KCJIC3HBIX JOPOT MOCTOAHHOI'O TOKA C KOJUICKTOPHBIMHU

TATOBBIMH JABUTATEIIIMU U PEICHHO-KOHTAKTOPHOM CUCTEMOM YIIPaBIICHUS
CprKTypa 9.I1.C. IIOCTOAHHOT'O TOKa, OCHOBHBIC 3JICMCHTBI CHUJIOBBIX ueneﬁ 3.I1.C. IIOCTOSAHHOT'O TOKa

10

KOHHGKTOpHaH SJICKTPHUYCCKas MalllMHa
HpI/IHL[I/IH I[Gf/iTCBPI?[ 1 3JICMCHTBI KOHCTPYKIIUH KOHHCKTOpHOﬁ 3J'I€KTpPI‘ICCKOI>i MalIruHbI

11

YCTpONCTBO U MPUHLIHUIT AEHCTBHS OECKOUIEKTOPHON 3JIEKTPUUYECKON MAITMHbI
[IEPEMEHHOI0 TOKA

Cucrema Tpéx(azHoro nepeMeHHOro Toka. Y CTPOMCTBO poTopa U craTopa Tpéx(asHoro aCHHXPOHHOTO
neurateisa. CTpyKTypHas cxema dJIEKTPOIOIBIKHOTO COCTaBa ¢ 0€CKOJIEKTOPHBIMY JIBUTATEISIMU
TIEPEMEHHOI'O TOKA

12

VYpaBHeHUE TBWKEHUS 1T0€3/1a U CUJIBI, JCHCTBYIONINE Ha TIOE3]]

Teopema o OTHOIM KMHETUYECKOW YHEPTUHU Tea. BEIBOJ ypaBHEHUS JBIKCHUS ITOC3/1a.

[MonsTHe yAETBHBIX CHII. Y paBHEHUE IBIDKCHUS IMOE3/1a B YACIBHOU hopme

Cubl, neiiTcByromue Ha noesq. AHanus ypaBHEHHUS IBHXKCHHUS TIOE3/1a U OIIPE/ICIICHUE PEKUMOB
JIBUKCHUS

Oo6pa3zoBanue cuibl TSru. OrpaHUYCHUS HA BETUYUHY CHITBI TSATH, METOJTBI €€ YBEIIMUCHUS

Cuna TOpMOKEHUS

CuJIbl CONPOTHBIICHH ABMKCHIIO. OCHOBHOE U IOTIOJHUTEIBHOE COMPOTUBIICHUE IBUKCHUIO. [IpHUnHBI
BO3HHUKHOBEHHUSI, JAKTOPHI, BIMSIONINE HA BEJIMYMHY CONPOTUBIICHUS IBHKEHUIO. PacuéTHbie
COOTHOUICHHUSI IJIsl OTIPEICIICHHUS CUJI COMIPOTHBIICHUS IBUKEHHIO

13

:‘)J'ICKTpOMCXaHI/I‘{CCKI/Ie U JJICKTPOTATOBLIC XapPAKTCPHUCTUKU ABUTATCIIA ITOCTOSAHHOIT'O

TOKa
ypaBHeHI/If{ OJICKTPOTATOBLIX XapaKTCPUCTHUK. HpI/IHI/IHHLI peryjarpoBaHus CKOPOCTU ABUKCHUA
MOJABMIKHOI'O COCTaBa C KOJIJICKTOPHBIMU TATOBBIMU JIBUTATCIIAMU

14

DNEKTPOTATOBBIE U TATOBBIE XaPAKTEPUCTUKH NP PA3IMYHBIX CIIOCO0AX PETyJINPOBAHUS

CKOPOCTH IBWKCHUSA
TsroBble XapaKTEPUCTHKH. Y CIOBHS pEaU3aliK CHIIBI TATH, BOSMOXXHOCTH YBEJIHMYCHHS CHIIBI TATH
3NIEKTPOBO30B

15

Pacuér IIYCKO-TOPMO3HBIX PE3UCTOPOB IMOABHUIKHOT'O COCTaBa

Llenn, nocTuraeMble IpIMEHEHUEM ITyCKOBOTO pe3ucropa. KOs duuneHT HepaBHOMEPHOCTH ITycKa 10
ToKy. OnpenesneHne MakCUMaIbHOTO0, CPEAHEr0 U MUHMMAIILHOTO ITyCKOBOT'O TOKOB. I'pado-aHanuruueckii
MeTOJ] pacuéTa IMyCKOBOTO pe3ucTopa. PacuéT BeTUUMHBI IIyCKOBOI'O CONIPOTUBIICHHS HA MAaHEBPOBBIX U
MEPEXOJHBIX MO3HLIUIX

16

[TeperpynnupoBKH TATOBBIX 3JIEKTPOABUTATEIEH AIEKTPOIIOABUKHOTO COCTaBa
Haznauenue neperpynmupoBok neurateneil. CXeMpl COeIMHEHHS TATOBBIX JBUTaTeneil. TpeOoBaHMs K
croco6am neperpynnupoBky. IleperpynnupoBKr METOAOM KOPOTKOTO 3aMbIKaHUs, IITyHTOPOBAaHNS,
BEHTUIIBHBIH IIEpeXo]1 U MOCTOBOH repexo/l. JlocTOMHCTBA M HEJJOCTATKH, 00JIaCTH TPUMEHEHHUS.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

17

HOprI[OK ITyCKa 3JICKTPOIIOABHUIKHOT'O COCTaBa IMOCTOAHHOI'O TOKa
[TocnenoBarenbHOCTH AEHCTBUM NPU MYCKE U Pa3rOHE MOABUKHOI'O COCTAaBA MMOCTOSIHHOIO TOKA. AHAIIN3
CHJIOBBIX IIETIEH 3.11.C. B MpoIlecce ImycKa

18 |[IpUHLUIIBI UMITYJIBCHOTO YTIPABJICHUS JBUTATEISIMU TOCTOSTHHOTO TOKA
I/ICHyHLCHOC PETrYJIMPOBAHUEC HAIPAKECHNA, MATHUTHOI'O IMOTOKA U COMMPOTUBJICHUS ITY CKO-TOPMO3HBIX
PE3UCTOPOB

19 |Dramsl pa3BUTHS MIEKTPOTCXHUKU
Kpatkoe comeprkanue u pe3ynbTaThl KaKJOT0 M3 3TAIOB.

20 |[lonsatue o cucteMe Tpex(azHOTro MepeMEeHHOTO TOKa
CHHXPOHHBIN T€HepaTOp U ACUHXPOHHBIN ABUTaTelb.

21 ([IpeumytiecTBa MEPEMEHHOIO TOKA U €r0 UCTIOJIb30BaHUE
[IpuHnun nepenauy 3JI€KTPOIHEPIUU HA NAIbHUE PACCTOSHU.

22 |CnocoOsl NCTIOIB30BaHUS TPeX(Ha3HOTO MEPEMEHHOT0 TOKA IS IIeJIeH AIEeKTPHYECKOTO
TpaHcHopTa
OTnnune 3a/1av TATH OT 3aJ1a4 MPOMBINUIEHHOCTH

23 |Cucrema 3JIeKTPUUECKON TATH 0HO(A3HO-TIOCTOSIHHOTO TOKA.

CtpyKTypa 3.11.C. ¥ CUCTEMa SHEPTrOCHAOKCHUS

24 |B3auMoJeiCcTBUE CUCTEM OCTOSHHOTO U IEPEMEHHOT0 TOKa Ha JKeJIE3HOM Jopore
CTaHIUU CTHIKOBaHUSA. JIByXCHUCTEMHBIE DJIEKTPOBO3HI.

25 |[pyrue myTH UCTIOJB30BaHUS TIEPEMEHHOTO TOKA JUIS AJICKTPUYECKOTO TPAHCTIOPTA.
CucremMa MOHMKEHHON YaCTOTHI

26 |CrocoObl peryimpoBaHusi CKOPOCTH 3.11.C. 0JHO(A3HO-TTOCTOSHHOTO TOKA.
OCHOBHBIEC CHJIOBEIS yc’[‘pOﬁCTBa 9.11.C

27 |PerynupoBaHue HAMPSHKEHUS HA T.3.]T
PerynupoBanue HanpspKeHUS HA T.3.J. IPY TOMOIIH TpaHchopMaTopa

28 |OcobOeHHOCTH MIEPEKITFOYCHUS CEKIINI 00MOTOK TpaHcopmaTopa.
[lepexonHoit peakTop.

29 ([ToHsTHE O CHIIOBBIX MPe0oOpa30BATEIISAX.

HOJ’IprOBO,HHI/IKOBLIe JAUO0bl U TUPUCTOPBI

30 ([Ipocreiimume cXeMbl BBITPSIMICHUS
CXCMLI, MNPUMCHACMBIC Ha 3.11.C.

31 |Ocobennoctu pabOTHI BHITPSIMUTEINS HA aKTUBHO-UHAYKTUBHYIO HATPY3KYy.
[MTousiTHe O peakTUBHO dHEPrHK 1 KOI(D(HUIMEHTE MOIITHOCTH.

32 |HeympaBnsiemMbIe U YIIPaBJISIEMbIE BBITPIMUTEITH
PaboTa 1o HyneBoi U MOCTOBOW CXEME BBITIPSMIICHUS.

33 |OaHO- 1 MHOTO30HHOE BBITIPSIMIICHUE
PerynupoBo4HbIE XapaKTEPUCTUKH BBIIPSIMUTEIICH.

34 |CoBpeMeHHBIH 3.11.C. C ACHHXPOHHBIMU TSATOBBIMH JBUTATEIISIMHU.

CTpyKTypa CHIOBOM CXeMBI, Ha3HaYCHHE TpeoOpa3oBaTenei

35 |OCHOBBI peryaIupoOBaHus aCHHXPOHHBIX T.3.11. Popmyna KocteHnko
XapaKTepI/ICTI/IKI/I IIOCTOSIHCTBA CHUJIBI TATH U ITOCTOSHCTBA MOIITHOCTH.

36 |Knaccudukanus TpaHCIIOPTHBIX CPEICTB
OcCHOBHbBIE (I)yHKHI/II/I TPAHCIIOPTHBIX CPEACTB. Tumsr OIIOPHBIX 3JIEMCHTOB 1 HBH)KHTeHeﬁ.

37 (I[IpoTuBOpEUUs: CUCTEMBI KOJIECO-PENBC

[TpotuBopeuns cucteMsl Kojieco-penbe. CriocoObl n3MeHeHus koaddunmenta cuerienus. [locneacreus
MIPUHATHUS CHCTEMBI TJIAIKOE KOJIECO Ha TJIAAKOM pPebCe.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

38

Ha3nauenue MexaHU4eCKOU YacTu
OCHOBHBIe DJICMCHTHI, X HAa3HAYCHUC.

39

KHaCCI/I(I)I/IKaI_[I/ISI MEXaHUYECKOH YacTu
Knaccudukarus mo Ky30Bam, o COCTABHOCTH, IO PECCOPHOMY IMOJIBEIINBAHUIO, [TO TUITY TSITOBOTO
MIPUBOJIA, 110 KJIACCY TATOBOM Iepenayu.

40

Ky3oBa
Knaccudukarms xy3oBoB. [ToHsATHE 0 pacueTe Ky30Ba Ha MPOYHOCTH. IIpormieccsl BO3HUKAONINE MTPH
Pa3BUTHH CHJIBI TATH.

41

Pamnl Tenexku
Ha3HaquMe nu KJ'IaCCI/I(l)I/IKaHI/IH paM TCIICIKCK. ByKCOBLIe y3.]'H)I. CHOCO6BI N3TOTOBJICHUS paM TCIICKCK.
OCOOCHHCOTH pacyeTa paM TEJIEeKEK Ha TIPOYHOCTb.

42

KonecHsie nmapsl.
Knaccudukanus konecHsIx nap. Ocu KojecHbIX nap. PacdeT koJecHbIX ap Ha IPOYHOCTb.
®opmupoBanue KonecHbIx nap. Konecnsle neHTpsl. bannaxu konec

43

DJIEMEHTBI PECCOPHOTO TO/IBEIINBAHMUS.
Hasnauenwne u Knaccmbm(aum{. anyrne OJICMCHTHI. CDpI/IKI_[I/IOHHLIe 3JIEMEHTEI. Bs3KHe 371eMEHTHI.
Ynpyro-ppuKINOHHBIE JJIEMEHTHI. YTIPYTro-Bs3KHe cBs3H. [[HeBMaTHYECKHET Peccopsl

44

Peccopnoe noasemmnBanue.
HepBHqﬂoe, BTOPUYHOC PECCOPHOC MOABCIINBAHUC. OCHOBHEI€ JIEMEHTEI HeHTpaJ'ILHOfI CTYIICHHA
PECCOPHOTO MOABEIINBAHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTtopHbIie pabOTHI

HanmenoBanue mabopatopHbBIX paboT / KpaTKoe CoJepKaHue

N3ydenne paboThl 2JIEKTPOMTHEBMATHYECKOTO KOHTAKTOpa
Haznauenue QJICKTPOITHEBMATUYCCKOI'O KOHTAKTOpA. yCTpOﬁCTBO QJICKTPOITHEBMATUYCCKOT'O
KOHTaKTOpa.HpI/IHL{I/IH ,Z[eﬁCTBPIﬂ QJICKTPOIMMHEBMATUYCCKOI'0O KOHTAKTOpPA.

I/I3y‘-IeHI/IC pa6OTBI QJICKTPOMArHUTHOI'O KOHTAKTOpa

HazHaueHue 31eKTpOMarHuTHOIO KOHTaKTOpa. Y CTPOMCTBO 3JIEKTPOMAarHUTHOrO KoHTakTopa.lIpuHunun
JIeHCTBUSA AIIEKTPOMArHUTHOTO KOHTakTopa.McciaenoBanne XapakTepUCTHK 3JIEKTPOMAarHUTHOTO
KOHTaKTOpA.

Ha3nauenue rpynnoBoro nepexyirodaresns. Y CTpoOUCTBO IPYIIIOBOTO

nepexiroyarens. I [puHun neiicTBus rpynnoBOro NepPeKIYaTeNs
Haznauenue TpynmoBOTo NEPECKIOYATEIIA. yc’[‘pOﬁCTBO TpynmnoBoOro HGpeKJIIO‘IaTCHﬂ.HpI/IHHI/IH HeﬁCTBHH
rpynmoBoro nepeKiarvaTesisa

Nzydenne paboTsl OBICTPOACHCTBYIOMIETO BRIKIIFOUATENSI SJIEKTPOBO3a TOCTOSTHHOTO TOKA
HasnaueHue OBICTPOICHCTBYIOIIETO BBIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMICTO
BEIKITIOUaTeN . [ IpuHINT 1eficTBHS OBICTPOACHCTBYIONMIETO BRIKIIIOUaTeNs. FicecaenoBanne XapakTepUCTHK
OBICTPOICHCTBYIOMIETO BRIKIIOYATEIIS

N3yuenune paboThl KOJJIEKTOPHOTO TATOBOTO 3JIEKTPOIBUTATEIIS
Ha3nauenue TIroBoro 31eKTpoABUrareisi. ¥ CTpOMCTBO KOJUIEKTOPHOTOTATOBOIO
anektpoasuratens.IIpuHIun 1efcTBUS KOJIIEKTOPHOTOTATOBOIO MIEKTPOABUraTeNsl.

I/IayquI/Ie paGOTH 6LICTpOI[€I>iCTBy10H.[6FO BBIKJIHOYATEJIS 3JICKTPOBO3a IMOCTOAHHOTO

TOKaA.
HasnaueHue OBICTPOICHCTBYIOIIETO BBIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOLICTO




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

BoIKJTIoUaTesst. [ IpuHImn nercTBrs OBICTPOAEHCTBYIOIIETO BRIKIOUaTens. MceneoBanne XapakTepucTrK
OBICTPOIEHCTBYIOIIETO BBIKIIIOYATEIS

KOHTpOJ’IJ’Iep MalIrMHHUCTA 3JICKTPOIIOoC34a MOCTOAHHOI'O TOKA
HaznaueHue KOHTpoJUIepa MalIMHUCTA. Y CTPOMCTBO KOHTpoOJUIepa MamuHUCTa. [IpuHnun neficteus
KOHTpoJuIepa MalrHicTa. HasHaueHne 1 QyHKIMH PyKOSTOK KOHTPOJIEpa MalllHHUACTa

N3ydeHue cuimoBoi CXeMbl 3JIEKTPOIIOE34a NOCTOSIHHOIO TOKa

PacnionoxxeHnue 3neMeHTOB Ha CUI0BOM cxeMe. Llenb npoTekanusi TOKa IpU MOCIE€N0BATEIbHOM
COEIMHEHWH TATOBBIX ABUTaTeNel. Llerms mpoTekanus Toka Mpy MapauieIbHOM COSIMHEHUH TATOBBIX
JIBUTraTeIIeH.

KOHTpOHHCp MalIWHHUCTA MMaCCAXKHUPCKOr'o 3JICKTPOBO3a IMIOCTOAHHOI'O TOKA.
YcTpolicTBO KOHTposUIepa MamnHucTa. [IpuHIun neiicTus KoHTpoiepa MauHucTa. Hasnauenue u
(YHKIMH PYyKOSITOK KOHTPOJIJIEpa MallIHUCTA.

10

KonTpoanep mammHucTa rpy30BOro 3JIEKTPOBO3a MOCTOSIHHOTO TOKA

Ha3naueHue KOHTpoJUIepa MAlIMHUCTA. Y CTPOMCTBO KOHTpoJulepa MalunHucTa. [Ipunnun neicreus
KOHTpoJuIepa MamuHucTa. HasHaueHne u GyHKIMY TIIaBHON PYKOSITKH KOHTPOJIIEpA MallIMHUCTA.
Hasnadyenue n QpyHKINN TOPMO3HOH pyKOATKH KOHTpoJIepa MamuHucTa. Ha3Hauenue u GpyHKIun
PEBEPCUBHO-CENEKTUBHON PYKOSATKH KOHTPOJIJIEpA MAIMHUCTA.

11

I/I3yquI/Ie CHJIOBO# CXEMBbI OJICKTPOBO3a IIOCTOSAHHOI'O TOKaA

O003HaYeHNE OCHOBHBIX DJIEMEHTOB AJIEKTPUUECKOH cXeMbl. PacroioykeHue 3J1eMEHTOB Ha CHIIOBOM
cxeMme. Llens npoTekaHus Toka MpH MOCIEI0BATENBHOM COCIUHEHUH TATOBBIX ABUraresnei. Llens
IIPOTEKAHUS TOKA IPU NOCIEA0BATEIbHOM-TIAPAUIEIbHOM COCIMHEHUH TArOBBIX ABUrartenei. llens
[IPOTEKAHMS TOKA IPY NAapaJUIEIbHOM COEIMHEHUU TATOBBIX ABUIATEIEH.

12

HccnemoBanue mpoiecca mycka rpy30BOTo 3JIEKTPOBO3a MTOCTOSHHOTO TOKA.

3aryck KOHTpPOJIepa MAIIMHNCTA M CHJIOBOH IIETIH AJIEKTPoBO3a. DuKcamnys mapameTpoB paboTs
anmnapaToB CHJIOBOH cXeMbI. 3alUCh 3HAUECHUH TOKOB M CKOPOCTEH Ha KaX0W MO3UIUU PETYTUPOBAHHS.
IMocTpoeHne myckoBOH AuarpaMMbl

13

OcobenHoctu perynupoBanus ckopoctd Ha DIIC ogHO(a3HO-TTOCTOSHHOTO TOKA
N3menenne ckopoctu asrkeHus DI1C npu n3MeHeHNN HalpsKEHHs Ha TATOBBIX JBUraTenix. MsmeHnenne
ckopocTu aABmwxeHusa DIIC nmpu U3MEHEHUN MarHUTHOTO NTOTOKA TATOBBIX ABurareneil. HasnaueHue
TpanchopMaTopa, BEIIPSMUTENS, CIIaKUBAIOIIETO PEaKTopa.

14

PerynupoBanue HanpsKeHHUs] HA BTOPUYHOM 00MOTKe TpaHchopmaropa

PerynmupoBanue HanpspKeHHST HA BTOPUYHOW 0OMOTKE TpaHc(opmaTopa

[TpuHIMD perynupoBaHus Ha BTOPHYHOI 00MOTKe TpaHcopmaropa. Berpednoe BkimroueHNE BTOPUIHBIX
00MOTOK TpaHC(bopMaTopa. CortacHOE BKJIIOUCHUE BTOPUYHBIX 00MOTOK TpaHC(l)opMaTopa. OCHOBHBIE
pacdeTHbIe COOTHOLICHUS IPU PETYJIMPOBAaHNH HAa BTOPHYHOM 00MOTKeE TpaHchopmaTopa.

15

PCFYHI/IpOBaHI/IG HaIpsKCHUA Ha nepBHquﬁ 00MOTKE TpaHC(bopMaTopa

[MpuHIMD perynupoBaHus Ha EpBUYHON 00MOTKe TpaHcdopmaropa. OcOOEHHOCTH PEryIupOBaHus Ha
nepBUYHON 00MOTKe TpaHchopmaropa. KoHcTpykius TpanchopMaTopa npu peryJMpoBaHUN Ha
MEepBUYHOM cTOpoHe TpanchopmaTopa. OCHOBHBIE paCUETHBIE COOTHOLLICHUS MIPH PEryTUPOBaHIN Ha
MIEPBUYHON 0OMOTKE TpaHCc(hopMaTopa.

16

I[I/IOI[HBIC BBIIIPAMUTCEIIN

[Ipunuun neicTBus BeinpssmuTenel. [lpuHIMn ecTBUS OAHONOMYIEPUOIHOTO BhIIpssMuUTeNs. [Ipunuumn
JIEUCTBUS ABYXIIOJNYIIEPUOIHOTO BBIIPSIMUTENS C HYJEBBIM BbIBOAOM. [IpuHIIMT 1eHCTBUS MOCTOBOTO
BBIMPSMHUTEJISI BRITIPAMUTENS. BpeMeHHbIe uarpaMMbl paOOThI BRITIPSIMUTEIICH.

17

IlepexoHbIe peakTOpbI

Haznauenue nepexoaHoro peaktopa. CxeMbl BKIIOUSHHS IEPEXOTHOTO PeaKTOpa Ha XOJ0BBIX IMO3UIIUIX
perynupoBaausa. CxeMbl BKIIIOYEHHUS IIEPEXOTHOTO PEaKTOpa Ha IMPOMEKYTOYHBIX TO3HITUSIX
peryJIMpOBaHHs




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

18

BenTunpHblil mepexo
[IpuHIMnO JefdCTBUS BEHTHIIBHOTO nepexoa. PeskxuM CUMMETPUYHOIO BBIIPSMIIEHUS HanpshKkeHus. Pexxum
HECUMMCETPHUYIHOI'O BBIIIPAMIICHUSA HAIPSIKCHUA

19

HCHI/I YHOpaBJICHUA 3JICKTPOBO3a OI[HO(I)&?»HO-HOCTOSIHHOFO TOKa

YcerpoiicTBo KOHTpoJUiepa MamnHKuCTa. [IpuHImn nelcTBus KOHTpoJuiepa MamnHucTa. Haznauenue u
(GYHKIMH PYKOSTOK KOHTpOJUIepa MaMHucTa. CxeMa CHIIOBBIX IIeTiel 3J1eKTpoBo3a. [IpuHInI
PEryJIupOBaHus HANPSKEHUS HA TATOBBIX IBUTATEISAX

20

Mertoap!l ucciaeaoBaHus KoeOaHid 3JIEKTPOTIOIBUKHOTO COCTaBa. MeTo b
(bU3MYECKOT0 U MaTeMaTHUYECKOr0 MOIETTUPOBaHUs Kosiebanuil. PaMbl Tenexku
AIIEKTPONOBUKHOIO COCTAaBA

3HaKOMCTBO C METOJaMH (1)I/I3I/I‘-ICCKOFO 1 MaTEMaTHUCKOI'O MOJACIIMPOBAHUS DJICKTPOBO30B U

MOTOPBAroHHOIr'o0 MOJABMKHOI'O COCTaBad, 4 TAKKEC O3HAKOMJICHUE C HA3HAYCHUECM pPaM TECJICIKEK. PaboTa co
CTCHIOM (1)1/131/1qu1<01“0 MOJCIMPOBAHUA.

21

NccenenoBanue BUIOB BO3MYLICHUH, IEUCTBYIOIIKE HA 3.11.c. KnHEeMaTuneuckoe, CUiIoBoe
U IIapameTpudecKoe Bo3MylleHus. KoHCTpyKIHs KOJIECHON Napbl AJEKTPOIIOABUKHOTO

cocCTaBa
I/IBY‘IGHI/IG BUIOB BOBMyH.[CHI/Iﬁ BbI3bIBAIOIIUX BBIHYXK/JICHHBIC KoJIeOaHus 3.11.C. Inpu ABUKCHUU B
peJ’IBCOBOﬁ KOJIe€ U CIIOCOOBI 3aJaHus BOSMyH.IGHI/Iﬁ

22

VY311bI CBSA3U KOJECHOM APl U PaMbl TEIEKKH.
3HaKOMCTBO C KOHCprKHHeﬁ 6yKCOBLIX y3J'IOB. OCHOBHLIG HpI/IHHI/IHBI (l)OpMI/IpOBaHI/IH KOJICCHBIX nap.
I/I3yquI/m 6yKCOBOFO y3na B COOTBCTCTBHU C I/IH)IBI/IBI/IJIyaJ'[I)HI)IM 3aJaHHUEM.

23

V3amI cBA3U PpaMBbl TCIICKKH U Ky30Ba BArOHOB 3JICKTPOIIOC3 0B

3HaKOMCTBO C y3JIaMHU CBS3H PaMBbl TEJISKKN M Ky30Ba BarOHOB 3JIEKTPOIIOE3/I0B. Y 3€1 COSANHEHUS C
HEHTPAIEHON CPEpUIECKON OTIOPO. Y3IIbI OIMPAHUS C ONOPOH Ha CKOJB3YHBI. Y3l ¢ THEBMATHUECKUM
YIOPYTUM 3JEMEHTOM.

24

V3151 CBSI3U KY30Ba U paMbl TCIICIKKHU IJICKTPOBO30B

3HAKOMCTBO € y30aMHU CBS3U Ky30Ba U PaMbl TEIEXKKU JIEKTPOBO30B. ¥Y3€I COSIUHEHUS C KECTKOH
IUIOCKOW IIMIIMHAPUUECKON OMOPOH. Y3IIbl COEUHEHUS C MasITHUKOBOM ONMOPOH. Y3IIbl COETUHEHUS CO
LIKBOPHEM, JIFOJIEYHBIM YCTPOMCTBOM U CKOJIb3YHaMHU, C IONEPEYHBIM BO3BPALLAIOLIUM YCTPOHCTBOM.

25

['mapaBiamueckue v GPUKIMOHHBIE TACUTENN KOJICOaHUH MOABMKHOTO COCTaBa
YeTpoiicTBO (PPUKITMOHBIX U THAPABIMICCKUX TacuTeNel Konebanuii. M3ydeHne nx XxapakTepucTUK Ha
OCHOBE IPOTPaMMEI, pa3pad0TaHHOH B porpaMMHon nakete LabView.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHATHIH/ KpaTKO€ COACPIKAHUC

Krnaccudukanus moiBHKHOTO COCTaBa.

PaccmarpuBaeMbie BOTIPOCHI:

- KJTacCU(PUKALNS TATOBOTO TTOJBIKHOTO COCTaBa JKeJIe3HBIX AOPOT, IIPUMEHsAeMas Ha JKeJIe3HBIX JOPoTax
Poccuiickoit ®enepanun

Cucrema TITOBOTO 9JI€KTpOCHEI6)KeHI/I$I 3J'IeKTpOCHa6)KeHI/I$I JKCJIC3HBIX JOPOT
PaccmaTprBaemble BOIIPOCHI:

- CHCTeMa TATOBOT'O 3JIEKTPOCHA0KEHHS TOCTOSHHOTO ToKa 3 KB. CucreMa TAroBOro 3JeKTPOCHAOKEHUS
nepeMeHHoro Toka 25 kB 50 I'm.

KourakTHas ceTs.

PaccmarpuBaembie BONPOCHL:

- YCTPOHCTBO KOHTAKTHOM CETH ’KEJIE3HBIX AOPOI MOCTOSIHHOIO TOKa;
- YCTPOMCTBO KOHTAKTHOM CETH JKEJIE3HBIX JOPOT EPEMEHHOIO TOKA.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/11
4  |YpaBHEHHUE IBWIKEHUS MOE3/1a U CHJIBI, JCHCTBYIONTNE HA TIOE3]]
PaccmarpuBaembie BONPOCHL:
- PCKUMBI IBUKCHUSA noe3z[a4
- YPaBHCHUEC ABUKCHUA IIPU pa3HbIX PEKUMAX JABUKCHUA MMOC31a.
5 |DNeKTpoINoABMKHOM COCTaB )KEJIE3HBIX JOPOT MOCTOSIHHOTO TOKA.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:
- BHeKTPOHO,Z[BI/DKHOﬁ COCTaB KEJIEZHBIX TOPOT IMMOCTOSITHHOTO TOKA C KOJUIEKTOPHBIMHU TATOBBIMHA
JIBUTaTEJIIMU U PEIEHHO-KOHTAKTOPHOM CUCTEMOU yIIpaBICHUS.
6 |KosuekTopHBIH 27eKTpUYecKasi MallluHA.
PaCCManI/IBaCMBIG BOIPOCHI:
- KOHCTPYKIUA U TPUHIIAIT Z[eﬁCTBPISI SHGKTpI/I‘{CCKOﬁ MallluHbI Ha TPUMEPE KOJIJICKTOPHOT'O TATOBOT'O
QJICKTPOABUTATECIIA IIOCTOAHHOI'O TOKA.
7 |beckosiekTopHast 3EKTpUYECKasi MalllMHA
paCCManI/IBaeMI)Ie BOIIPOCHKHI:
- YCTPONCTBO M MIPUHIUN AeHCTBUS OECKOIUIEKTOPHOM AIIEKTPUIECKON MAIIMHEI TEPEMEHHOTO TOKA.
8 |DiekTpoMeXaHUYECKUE U AIEKTPOTITOBBIC XapaKTEPUCTHKH JBUTATEISI [IOCTOSTHHOTO
TOKa
PaCCManI/IBaCMBIG BOIPOCHI:
- YPaBHCHUS SJICKTPOTATOBBIX XapPaKTECPUCTUK;
- IPUHULIILI PETYJINPOBAHUA CKOPOCTU ABUKCHUA MOJABUKHOTO COCTaBa C KOJIJICKTOPHBIMU TATOBbIMU
JABUTI'aTCIIIMU
9 |Croco0s1 perynupoBanus ckopoctr Ha SI1C MoCTOSHHOTO TOKa
PaccmatpuBaeMbie BOTIPOCHI:
- U3MEHCHHUE CKOPOCTHU ABUKCHUSA OIIC TP U3MCHEHWU HANIPSIKEHUS Ha TATOBBIX JIBUTATEIIAX. HUsmenenne
CKOPOCTHU ABHXCHUS OIIC TIpU U3BMEHECHNHU MAarHUTHOT'O ITOTOKa TATOBBIX I[BPII‘EITGJ'ICIZ;
- UIBMCHCHUC CKOPOCTU ABUIKCHUSA OIIC Ipyu U3SMCHCHUU COIPOTUBJICHUA ITYCKOBOI'O peocTarta.
10 |YpaBHeHue IBUKEHUS MOE3/a
PaCCManI/IBaeMLIe BOINPOCHI:
- CUJIbI, HeﬁCTByIOHIHe Ha 11oes3a. PexxuMel JBHIXXCHUA I10€3/1a
11 |[Ipoduns myTn
PaccmarpuBaeMbie BOTIPOCHI:
- CIIpsAMIICHHE TIPO(HIIS Ty TH
12 |ConpoTHuBiIcHUE ABUKEHUIO TTOE3/1a
PaCCManI/IBaeMBIC BOIPOCHI:
- Pacuer ocHOBHOIO U JONOJIHUTCIIBHOT'O COMPOTUBJICHUA ABUKCHUIO ITOC31a
13 |Bec moe3na
OmnpeneneHue Beca moesna
14 |V nenpHBIC YCKOPSIOIINE CUJTBI, IEHCTBYIONINE HA TTOE3]T
PaccmarpuBaembie BONPOCHL:
- pacyeT U NOCTPOEHUE YIEIbHBIX CHIIL.
15 |KpuBsie OBUKECHHS MTOE3/a.
PaCCManl/IBaeMI)Ie BOIIPOCHKHI:
- IOCTPOEHUE KPUBOU CKOPOCTH OT IIyTH
16 |CmocoOsI peryimpoBanus ckopoctd Ha DI1C o1HO(Pa3HO-TIOCTOSTHHOTO TOKA.
N3menenne ckopocty aprkeHus JI1C npu u3MeHEHNH HANIPSHKSHMsSI Ha TATOBBIX JBUTATENsAX. VI3MeHeHne
CKOPOCTHU OBHXCHUSA OIIC TP U3BMEHECHNU MarHUTHOT'O IIOTOKa TATOBBIX I[BPII‘aTeJ'ICfI.
17 |PerynupoBanue HanpspKeHUs TpaHchopmaTopa

[TpuHIMD perynupoBaHus Ha BTOPHYHOI 00MOTKe TpaHcdopmaropa. Berpednoe BkimtoueHNE BTOPUYHBIX
oOMoTOK TpaHchopmaTopa. CoracHoe BKIIOUSHNE BTOPHYHBIX 00MOTOK TpaHchopmaropa. [IpuHimmn




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

peryIupoBaHMs Ha IEPBUYHON 00MOTKe TpaHchopMmaTopa. OcOOEHHOCTH PETYIHUPOBAHUS Ha IEPBUIHOM
00MOTKe TpaHChOopMaTopa.

18

praBJ’IHeMBIC BBIIIPAMUTCIINA

ITpunnun neictBus ympapisieMbIX Belnpsivuteneil. [IpuHnun neficTBrus 0JHONOIYNEPHUOTHOTO
BhIIpsIMUTENS. [[pUHIMD NEeHCTBUS ABYXIIOIYIIEPUOAHOTO BRIIPSIMUTEINS € HYJIEBBIM BbIBOAOM. IIpuHnun
JIEMCTBHS MOCTOBOT'O BBINPSIMUTEJIS BRIIIPSMUTEINS. BpeMeHHbIe AuarpaMmbl paboThl BHITPSIMUATEIICH.

19

CunoBas cxema JIeKTpOB03a IEPEMEHHOIO TOKA CO CTYNEHYaThIM PEryJIHPOBaHUEM

Hanpspkenus cepun BJISOC
HpI/IHHI/IH peryarMpoBaHus HAIPSAKCHUS. O0603HaYEHNE OCHOBHBIX JIEMCHTOB SHCKT'pH‘ICCKOﬁ CXCMBEI.
PacmionosxeHne 371eMEHTOB Ha CHIIOBOM CXEMe. HGHL MPOTCKAHNA TOKA Ha MO3UIUAX PCTYJIMPOBAHM.

20

CunoBas cxema 9JICKTPOBO3a HIECPEMCHHOI'O TOKA C INIABHBIM PCTYJIMPOBAHUCM

HanpspkeHus cepun 20C5K
[MpuHuun perynupoBanus HanpspkeHus. O603HaYSHNE OCHOBHBIX DJIEMEHTOB JIEKTPUUECKON CXEMBI.
Pacrnionoxxenue 31eMEeHTOB Ha CUII0BOM cxeMe. Llenb NpoTekaHus TOKa Ha MO3ULIUAX PEryJIupOBaHusl.

21

TpeHaxep MalIMHKUCTA IEKTPOBO3a nepeMeHHoro Toka JI11M
[IpuHMns! ynpaBiaeHus 31€KTpoBo30M. Ha3HaueHue 351eMEHTOB Ha NyJIbTE YIIPABJICHUS.

22

ITocTanoBka ueneﬁ " 3aJla4 Kypca MPaKTUICCKHUX 3aHATHI

W3ydenue KOHCTPYKIIMU MEXAaHMIECKON YACTH 3.11.C. U (POPMHUPOBAHUE HABBIKOB IO IPOCKTUPOBAHUIO
PECCOPHOTO MOIBEIINBAHUS; pa30UBKa IPYIITEI HA Opuraasl (TI0 4-5 4eI0BeK). BbIavya 3aJaHui Ha
Opurany: Harpy3ka Ha OCb, THII 3.11.C.)

23

KoHcTpykins 6yKCOBOM CTYIIEHU pECCOPHOrO MOABEIINBAHUS 3.11.C.
Joknan 6puranel Ha TeMy: «KoHCTpyKims OyKCOBOH CTYNEHN PECCOPHOTO MOABEIINBAHMS 3.11.C.»
3aJ]aHHOTO THIIA 3.11.C. (IOKJIA/l COPOBOXKAACTCS MPE3CHTALMEN CO CXEMaMH M YepPTEKaMH KOHCTPYKIIUH).

24

KoHcTpykins Ky30BHOM CTYIIEHH PECCOPHOTO MOABEIINBAHUSA 3.11.C.
I[oxna,u 6p1/1ra,u1>1 Ha TCMY: ((KOHCprKIII/IH Ky30BHOI>'I CTYIICHU PECCOPHOI0 MOABCHIMBAHUA 3.11.C.»
3aJ]aHHOT'O THIIA 3.11.C. (JIOKJIa/l COIIPOBOKAACTCS MIPE3CHTALMEN CO CXEeMaMHt M YepTeXKaMH KOHCTPYKLIUH).

25

KOHCprKI_II/IH IPpOAOJIBbHBIX CBsI3EH Ky30Ba C TCJIC)KKaMU
Hoxnan 6puragst Ha Temy: «KOHCTpyKIHS POJIOTIBHBIX CBA3EH Ky30Ba C TENEXKKaMID) 3alaHHOTO THIIA
3.11.C. (JOKJIa COMPOBOXKAAETCS MPE3CHTAIEeN CO CXEMaMHt U YepTeKaMU KOHCTPYKITIH).

26

KoHcTpykius TAroBoro npuBo/a 3.11.c.

JHoxmax 6puranst Ha TeMy: « KOHCTpYyKIHS TATOBOTO MPHBOA 3.11.C.» (TATOBBIA ABUTaTeIh, PEIYKTOD,
My(bTa, BEU'IOHpOBO)IBI) 3aJIaHHOI'0 THIIA 3.11.C. (,Z[OKJ'IaI[ COITPOBOKAACTCSA npe3eHTauHeﬁ CO CXEMaMH U
yepTekaMi KOHCTPYKIINH)

27

KOHCprKI_II/IH IPpOAOJIBbHBIX CBsI3EH Ky30Ba C TCJICKKAMU.
Joknan Opurazasl Ha TeMy: «KOHCTpYKIMS IPOAOJIBHBIX CBS3EH Ky30Ba C TEJISKKaMI» 3aJaHHOTO THIIA
3.11.C. (JOKJa] CONPOBOXK/AETCS MIPE3EHTAIMEN CO CXEMaMHU U YePTEKaMU KOHCTPYKIUHN).

28

OnpeneneHre OCHOBHBIX MAPAMETPOB IKUMAKA
OmnpeneneHne Macchl Ky30Ba M OAPECCOPEHHOM MacChl TEJEKKH, ONIPEAETIeHIE CTATHYECKUX IPOTHO0B
PECCOPHOTO MOABEIINBAHHS.

29

Omnpenenenne ynpyrux XapakTepUCTUK PECCOPHOIO NOIBEIIUBAHUS.
OmnpeneneHue )KeCTKOCTEH Ky30BHOU U OYKCOBOM CTYIICHEH pECCOPHOTO MOIBEIIMBAHNUS, ONPEACICHIC
JKECTKOCTH YNPYTUX 3JIEMEHTOB PECCOPHOIO MOABEIINBAHUSA.

30

Onpez[eﬂeHHe JAUCCHUITIAaTUBHBIX XaPAKTCPUCTUK PCCCOPHOTO MOABCIINBAHUAA.
Onpenenenne cyMMapHOTo JeMII(pUpOBaHKs Ky30BHOM U OyKCOBOH CTYIEHEH peCCOPHOTO MOABEIINBAHNS,
omnpeneneHne Ko3(QHUIIMEHTOB eMI(PUPOBAHNS TUCCUIIATUBHBIX 3JIEMEHTOB PECCOPHOTO MOIBEITMBAHMS.

31

OmnpeneneHne mapaMmeTpoB 3aJaHHOTO AJIEMEHTa PECCOPHOTO TOBEIINBAHMSL.
OHpeHeHeHI/IC napaMeTpoOB 3JIEMEHTA PECCOPHOIO MOABCIIMBAHNA B 3aBUCUMOCTU OT KOHCTPYKIIUU
SKUIIAXKA-TIPOTOTHUIIA (I/IHﬂI/IBI/I,HyaJ'ILHOC 3aJlaHucC.




4.3. CamocrosTenbHas padoTa 00y4aroImuXCs.

/11

Buna camocrositensHOM paboThI

[ToarotoBka k 1abopaTopHbIM paboTam, oopMIIEHHE PE3YIbTATOB SKCIIEPUMEHTOB

HO[[I‘OTOBKa K IIPAKTUYCCKUM 3aHATHAM

Boinonnenue kypcoBoii paOoThI.

Brinonnenue pacueTHo-rpaguueckoi paboThI.

IloaroroBka k HpOMG)KyTO‘lHOfI aTTeCTaluu.

| O] | W| N| -

[ToaroroBka k TeKyIemMy KOHTPOJIIO.

4.4. IlpumepHbIN IEpeUeHb TEM BHUJIOB paboT

2. [IpumepHBIii IepeYeHb TEM KyPCOBBIX padoT
BapuaHTsl 3a1aHMI TPUBEAEHBI B PUIOKEHUU

NCXOJHBIE ITAPAMETPBI

Hasznauenune OI1C

Tun TAroBoro JBUrartess

Komnuectso TO/ na

JHuametp Oangaxeit konecHou napsl, MM DO

Bec, npuxoasmuiicst Ha OIHY K.1I., TC Po

[TepenaTounoe oTHoOIIEHUE ?

KoaddumumenT sxcrnyarannoHHol neperpys3ku ks
Koaddurment HepaBHOMEpHOCTH mycka mo Toky kul
ComnpoTuBiieHre 0OMOTOK TATOBOTO JiBUTatess, Om 711
ComnpoTuBiieHre 0OMOTOK BO30YKJICHHS TATOBOTO ABUTraTess, OMm ?ros
MunumanbHbIi K03 PUIMEHT peryaupoBaHus BO30yKISHHS ?min
KoHcTpykimonHasi CKopocTb, KM/4 7KOH

Yckopenue JTIOKOMOTHBA, M/C2 a

Howmep no3uiuu perynupoBanus

NuauBunyansHoe 3ananue. Llenu yrpasnenus

BapuanTsl 3a1anuii




1)

I'py3osoin anexrposo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 ToxonpueMHUKaMHu

2)

I'py3oBoii anextposo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTpOAEHCTBYIOIIUM BBIKIIFOYATEIEM

3)

I'py3oBoii anextposo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoTOp-BEHTHIISITOPOM

4)

I'py3oBoii anexrposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 Motop-koMmpeccopom

5)

[Taccaxxupckuii anexktpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 TokonprueMHUKaMu

6)

[Taccaxupckuii anexkrpoBo3 AL4846¢eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 bricTpoaeiicTBYIOMNM BBIKTIOYATEIEM

7)

[Taccaxupckuii snektpoBo3 AL4846eT 6 127023 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MOTOp-BEHTUIATOPOM

8)

Onexrponoe3n JAK106b 4 1000 15 3 1,5 0,1 0,4 0,2 04 110 0,6 7
TokonprueMHUKaMu

9)



Onexrponoesn AK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
BrICTpOIENCTBYIOIIMM BBIKJIFOYATEIIEM

10)

Onexrponoesn JAK106b 4 1070 19 3,4 1,9 0,12 0,44 0,24 0,5 130 0,7 15
MoTOp-BEHTUIATOPOM

2 Kypc 2 cemecTp

HpOGKTHpOBaHHC CHJIOBBIX ueneﬁ TATOBOTO ITOABMIXXHOI'O COCTaBa
MMEPCMCHHOI'O TOKa C KOJUICKTOPHBIMHU TATOBBIMHU ABUTaTCIISIMU

Ucxonurie nanable

Tun »s.mc. OceBas ¢dopmyna HomuHanbHasi MOIIHOCTH T.3.1., KBT
HomunanbHoe Hanpsibkenue T.3.4., B Homunaneaas ckopocts 3.11.c., km/4 K. a.
T.3.I. B HOMUHaJIbHOM pexume K.rja. TsaroBod mnepemaun  KoaddumumeHt
HOpMaJIbHOTO BO30YykneHus Koadduiment sKcruryaTallmoHHOW Teperpy3Ku
Koaddumment mynscanuit Matepuan 0OMOTKH CTIIaKHBAIOIIETO PEaKTopa

Bapuantsr:

1 anekTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menp
2 sanextponoesn 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 anmromununit
3 anektpoBo3 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 menp

5 anektponoesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 amromuHul
6 anexTpoBo3 2 (20 —20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 anromuHuH
7 anexTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 menp

8 anekTpoBo3 2 (20 —20) 650 950 75 0,94 0,92 0,96 1,3 0,23 anromMmuHuUK
9 sanektponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp

10 anextpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp
Kypcosas pabora 4 cemectp (2 kypc 2 cemecTp)

B mnpomecce BhImoNHEHUsS KypcOoBOW pabOThl OOydaromuiicss AOKEH
pa3paboTaTh CUJIOBYIO CXEMY OJ.IL.C., BBIIOJHUTh pacyeT €€ IapaMeTpoB U
XapaKTEPUCTUK TATOBOI'O JIBUTATENsl JJIsI HOMHUHAJIBHOIO pEXKHMa, a TaKKe



AJIIEMEHTBl pacyeTa TArOBOIO TpaHC(POpPMATOpA M CIIIAXKUBAIOIIETO peakropa B
COOTBETCTBHMH C BAPUAHTOM 3aJIaHUSA:

1. Tur 3.11.c. - anekTpoBo3, OceBas popmyna -2 (20 — 20 — 20), HomuHansHas
MOIIHOCTh T.3.4., KB - 600, HomumHampHOE Hampsokenume T1.3.1., B - 1000,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 70, K.i.a. T.3.1. B HOMUHaJIbHOM PEXHUME -
0,92, K.ii.1. Tarosoit nepenauu - 0,95

2. Tun s..c. - snekrponoes3n, OceBas popmyna - 20 — 20, HomuHanbHas
MOIIHOCTh T.3.1., KB - 200, HommuampHOe HampspkeHuwe T1.3.0., B - 825,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 80, K.i.a. T.3.11. B HOMUHaJIbHOM PEXHUME -
0,85, K.i.1. TaroBoit nepenauu - 0,93

3. Tum a.1m.c. - anmekTpoBo3, OceBas ¢popmyina - 2 (20 — 20), HomuHansHas
MOIIHOCTh T.3.4., KB - 400, HommHampHOE HampsokeHume T.3.4., B - 1500,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 50, K.n.a. T.3.1. B HOMUHAJIbHOM PEXHUME -
0,94, K.ii.1. TsaroBoit nepenauu - 0,90

4. Tun s.1.c. - anektponoe3n, OceBas ¢popmyna - 20 — 20,, HomunanpHas
MOIIIHOCTh T.3.1., KB - 150, HomumuameHOe HampspkeHwe T1.3.1., B - 325,
Homun4nbHast ckopocTsb 3.11.¢., kM/4 - 60, K. g. T.3.11. B HOMUHaJIbHOM PEXHUME -
0,92, K.ii.1. TaroBoit nepenauu - 0,90

5. Tum a.m.c. - anexrponoesn, Oceas ¢popmyna - 20 — 20,, HomuHabHAS
MOIIHOCTh T.3.1., KB - 100, HomumuampHOe HampspkeHuwe T1.3.1., B - 520,
HomunanbsHast cKopocTb 3.10.C., KM/4 - 65, KA. T.3.11. B HOMUHAJIBbHOM PEXHUME -
0,90, K.ii.1. TaroBoit nepenauu - 0,93

6. Tum ».1m.c. - anmekrpoBo3, OceBas hopmyna - 2 (20 — 20), HomuHansHas
MOIIHOCTh T.3.1., KB - 800, HomunanpHOoe HampspkeHue T1.3.1., B - 1200,
HomunanbHast ckopocTh 3.1.C., kM/4 - 70, K. 1. T.3.1. B HOMUHAJIBHOM PEXKUME -
0,92, K.ii.x1. TaroBoit nepenauu - 0,98

7. Tun s.11.c. - anekTpoBo3, OceBas popmyna - 20 — 20 — 20, Homunansnas
MOIIHOCTh T.3.4., KB - 750, HomunanbHoe Hampsbkenue T1.3.1., B - 900,
HomunanbHast ckopocTh 3.10.C., kM/4 - 80, K.m.11. T.3.1. B HOMUHAJIBLHOM PEKUME -
0,93, K.i.1. TsaroBoit nepemaun - 0,97



8. Tum s.1m.c. - anekTpoBo3, OceBast ¢popmyna - 2 (20 — 20), HomunansHas
MOIITHOCTh T.3.4., KB - 650, HomunanpHOe HampsbkeHue T1.3.1., B - 950,
HoMunanpHast CKOpOCTh 3.11.C., KM/ - 75, K.ILJ. T.3.1. B HOMUHAJILHOM PEKHUME -
0,94, K.m.x. TaroBoit nepemayu - 0,92

9. Tum a.m.c. - anekrpomnoe3n, OceBas popmyna - 20 — 20, HomunanpHas
MOIITHOCTh T.3.4., KB - 120, HomunanpHOe Hampsbkenue T1.3.1., B - 800,
HoMunanpHas CKOpoCTh 3.11.C., kM/9 - 90, K.IL.11. T.3.1. B HOMUHAJILHOM PEKHUME -
0,87, K.m.a. TaroBoit nepenayu - 0,92

10. Tun .1m.c. - anmekTpoBo3, OceBas hopmyna - 20 — 20 — 20, HomunanbHas
MOIITHOCTh T.3.1., KB - 700, HommHanpHOe HampspkeHue T1.3.1., B - 1200,
HoMunanpHast CKOpOCTh 3.11.C., KM/4 - 55, K.IL. 1. T.3.1. B HOMUHAJILHOM PEKHUME -
0,91, K.m.x. TaroBoit nepemaun - 0,96

1. [IpumepHbIi epedyeHb TEM pacyeTHO-TpaPpUIECKuX padoT
OmnpeneneHne MOIHOCTH TATOBOTO 3JIEKTPOIPUBO/IA IIOIBUKHOIO COCTaBa

Pacuér mHampsbkeHus Ha TOKONPUEMHHUKE NOABHKHOTO COCTaBa IMpHU
JIBUKEHHUH TIO MEXKII0/ICTAHIIMOHHOM 30HE

5. Ilepedenb wu3AaHUM, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU
OCBOCHMH JTUCHUILITUHBI (MOIYJIs).

i/ﬁ; bubnunorpaduueckoe onucanue MecTto noctyna

1 Teopus snexrpudeckoit Tsru B.E. Pozendensa, N.I1. Mcaes, | HTb (39); HTb (yu4.3);
H.H. Cugopos, M.W. O3epos; [Tox pex. N.I1. Mcaesa HTB (¢06.); HTb (13.1);
Onnoromuoe m3nanue Tpancropt , 1995 HTb (43.2); HTB (13.4)

2 MexaHndeckas 9acTh TATOBOTO MOJIBMXKHOTO cocTaBa I1.B. HTB (yu.3); HTDB (yu.6);
Buprokos; A.H. CaBocekun; I'.I1. Bypuak; ITox pen. U.B. HTB (96.)
buprokosa OgHoromHoe nznanue Tpancnopt , 1992

1 Kak yctpoen u padotaert anekrposos H.U. Cunopos, H.H. HTB (yu.1); HTB (y4.3);
Cunoposa OxHotoMHOe u3aanue Tpancropr , 1988 HTB (yu.4); HTB (y4.6)

2 DIEeKTPONOABMKHOM COCTaB C ACHHXPOHHBIMU TATOBBIMH HTbB (33); HTB (yu.3);
neurarensmu H.A. Poranos, A.C. Kyp6acos, FO.I'. BbIkoB, HTB (y4.6); HTB (¢06.)
B.B. JlutoBuenko; [Tox pea. H.A. PotanoBa OgHoTOMHOE
uznanue Tpancnopr, 1991

3 [IpoekTupoBaHue CUCTEM YIIPABICHUS AIEKTPOTIOIBHUKHBIM HTB (yu.3); HTD (yu.6);
cocraBom H.A. Poranos, JI.Jl. 3axapuenko, A.B. ITnakc u ap.; | HTb ($0.)




Ilon pen. H.A. PoranoBa OgHoromHoe nznanue TpaHcnoprt ,
1986

6. [IlepeueHb CcOBpeMEHHBIX TIpOoeCCHOHANLHBIX 0a3 JaHHBIX U
MH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJb30BaTHCS IIPHU
OCBOCHHUH JTUCIUIIINHBI (MOTYJIs).

Nudopmanmonnslidi  moptran  HayuHag  snexkTtpoHHas — OuOnnoreka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - saekTpoHHO-OMOMMOTEYHAast cucreMa HaydHo-
TexHuueckou onodmoreku MUNUT

7. IlepeuyeHb JHUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHAEMOTrO
MPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOCTBA,
HEO0OXOIMMOTr0 /111 OCBOCHHUS TUCIUIIIIUHBI (MOIYJIs).

J171s BBITIOJTHEHUST Ta0OPATOPHBIX padoT 1Mo pazaeny "MexaHudeckas 4acTh'
HeoOxoauM nporpaMmblil naketr LabView

8. OmmcaHne MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOJUMOM IS
OCYIIECTBICHUST 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOIYITIO).

[lepedenb 060pyaOBaHMS

9. ®opma MpOMEKYTOUHOM aTTECTALINU:

3auer Bo 2, 3 cemecTpax.
Kypcosas pabota B 3, 4 cemecTpax.
Dk3ameH B 1, 4 cemecTpax.

10. OnieHouHbBIE MaTEpHUAIbI.

O1neHOYHBIE MaTepUalibl, TPUMEHSIEMBIE TIPH MPOBEJICHUH MTPOMEKYTOUHON
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

3aBeyromui kadeapo, J0LEHT, I.H.
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JIOIIEHT, K.H. KadeIphl
«ONEKTpOII0e3/1a U TIOKOMOTHUBBD) A.C. AnekceeB

JIOIIEHT, AOILICHT, K.H. Kadeapsl
«DJIeKTponoe3aa U JOKOMOTHUBBI» A.Il. BacuibeB

JIOLICHT, K.H. Kapeapbl
«DNEKTPOIoe31a U TIOKOMOTHUBBD) N.B. Kop3una

JIOTICHT, JIOTICHT, K.H. Kadeapbl
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JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
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3aBenytromuii kadeapoit Dull O.E. IlynoBukos

[Ipencenarens yueOHO-METOIUUECKOM
KOMHUCCHUH H.A. AugpusHona



