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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Llenpto ocCBOeHUST Y4e€OHOM JUCHUIUIUHBI "DIEKTPUYECKUA TPaHCHIOPT
XKee3HbIX gopor. Oomumit kypc" saBisieTcs:

- O3HAKOMIICHHE CTYACHTOB C OCHOBaMH YCTPOWCTBAa M MPUHLIUIIOM PabOTHI
AIEKTPUYECKOr0  TPAaHCIOPTa  JKEJIE3HBIX  JOpOr, MOAXOJAAMH K  €ro
MPOCKTUPOBAHUIO, C MPOOJEMATUKON CHEIUATBHOCTH U KPYIrOM MHKEHEPHBIX
3aJlay, pe-11aeMbIX Ha COBPEMEHHOM dTarle pa3BUTHS.

3amayaMyd  OCBOEHHUS YYEOHOW IUCUUILTUHBI "DJIEKTPUUECKUI TpaHCIOPT
Kene3HbIX qopor. O0mmit Kypce" siBisieTcs:

— OCBOGHHE OOIUX TMOHATHNA O HA3HAYCHHWH, KIACCU(DUKAIMU ¥ TPUHITUATIC
pabOThI JIEKTPUYECKOTO MOABUKHOTO COCTaBa (3.11.C.);

— OCBOEHHE OCHOB JJIEKTPUYECKOMW TATH U TSATOBBIX PACUETOB;

— OCBOCHHE YCTPOWCTBA, YMNPOILICHHBIX CHUJIOBBIX JJIEKTPUYECKHX CXEM U
CHOCOOOB  PEryJMpoOBaHMsl 3.I.C. IOCTOSHHOTO M MEPEMEHHOT0 TOKa C
KOJUIEKTOPHBIMHU M ACHHXPOHHBIMU TATOBBIMH 3JICK-TPOJIBUTATEISIMU (T.3.11.);

— OCBOCHHME OCHOB MEXAHMYECKOW YaCTH 3.I1.C., ET0 OCHOBHBIX YaCTEH U y3JI0B.

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

[lepeuenbr ¢GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHS  0Opa30BaTEIbHOMN
IpoTrpaMMBbl (KOMIICTEHIIMI) B pe3yJIbTaTe 0OYYEHUS 110 AUCIUILTUHE (MOTYIIIO):

IIK-6 - CnocobeH OoCymecTBIATh KOHTPOJh OE30MacHOCTH IIBIKCHHUS U
JKCIUTyaTallUM  HAa  JKEJIE3HOJOPOKHOM  TPAHCIIOPTE B 3AKPEIJICHHBIX
MOJpa3ACIICHUsIX;

IIK-9 - MMeer HaBBIK BBHITIOJHIATH O0OCHOBAaHWE MAPAMETPOB KOHCTPYKIIUU
KOHCTPYKIIMH U CUCTEM TITOBOTO MOJABUAKHOTO COCTaBa.

OOydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnojiaraer, 4Yro T0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3HaTh:
OCHOBBI KOHCTPYKIIMM, TPUHIUIT JEUCTBUS DJICKTPOIOIABH)KHOTO COCTaBa
IIOCTOSIHHOTO TOKa
[TpuHuIMn AEHCTBUS, OCHOBHBIE KOHCTPYKTUBHBIE JIIEMEHTHI 3JIEKTPUUECKOTO
JIBUTATEIIS IOCTOSIHHOT'O TOKA

3HATD:
OCHOBBI KOHCTPYKIIMM, TPUHIMN JEUCTBUS JJICKTPOMOJBUAKHOTO COCTaBa
MEPEMEHHOr0 TOKa

3HaTh:



CucreMbl 31eKTPOCHAOKEHUS SNEKTPUPUITIPOBAHHBIX JKETIE3HBIX T0POT

3HaTh:
Knaccukainuro, OCHOBHBICE TPU3HAKK  DJCKTPOMOJBIKHOTO  COCTaBa
MarucTPaJbHBIX KEJIC3HBIX TOPOT U METPOTIOJUTECHOB

3HaTh:

OCHOBHBIE DJIEMEHTHI, MPUHLUUN JEUTCBUS SICKTPUUECKOTO JBUTATENS
MEPEMEHHOT0 TOKa (ACMHXPOHHOTO, CHHXPOHHOTO, CHHXPOHHOTO C MOCTOSIHHBIMU
MarHUTaMmM )

3HaTh:
HasnaueHue, yCTpOHWCTBO M OCHOBHBIC KOHTAaKTHOW CETH MarucCTpajbHBIX
JKEJIE3HBIX JOPOT

3HATD:
OCHOBHBIE JIEMEHTBI 36MJISTHOTO MOJIOTHA U BEPXHETO CTPOCHUS MyTH

Baaners:

Meroaukoil  peryJMpoBaHMS ~ CKOPOCTHM  NOJBHKHOTO  COCTaBa €
KOJUICKTOPHBIMU ~ TATOBBIMM  JBUIaTEIIMH, JJIEKTPOTATOBBIE U TATOBBIC
XapaKTEPUCTUKH NP Pa3IMYHbIX CIIOCO0AX PEryIMPOBAHUS CKOPOCTH

3HaTh:
Cura TATH B CHJIa TOPMOKCHHUS.

3HaATH:
[TonsiTHEe TATOBOW XAapAaKTEPUCTUKHU IMOJBUAKHOrO cocTaBa. OrpaHUYEHHUs] Ha
TATOBBIE XapakTepUCTUKU. COCOOBI YBEIMUEHUS CUJIBI TSTH MOJIBUXKHOTO COCTaBa

3HaTh:

YpaBHeHue aBuxkeHus noe3aa. OCHOBHOE U JOMOJHUTEILHOE COTPOTUBIICHUS
nBrkeHn0 CrnocoObl PeryjJupoBaHUs CKOPOCTH JJICKTPOIIOJBM)KHOTO COCTaBa
MEpPEMEHHOT0 TOKa

3HaTh:
Hasnauenne, yCTpOWCTBO W TPUHUMII JEUCTBUSA MOJYNPOBOJHUKOBBIX
npeo0pa3zoBaTeIbHbBIX YCTAHOBOK MOJBUKHOTO COCTAB

Baagersn:
Metonukou pacdé€ra myCKO-TOPMO3HBIX PE3UCTOPOB

3HaTh:

Ha3nauenune u ycCTpOWCTBO 3JIEMEHTOB MEXAHWYECKOM 4YacTHU MOABHKHOTO
COCTaBa: KOJIECHBIX Map, paM TEJICKEK, OYKCOBBIX Y3JI0B U y3JIOB CBSI3M KOJECHBIX
nmap C pamMol TENEXKKH, Y3JIOB CBA3M TEINEKKH C Ky30BOM, YIOPYTUX H



JMCCUTIATUBHBIX DJIEMEHTOB PECCOPHOTO TMOABEIMBaHUA. Buapl KoneOaHMid,
JIEUTCBYIOIIMX HA MTOJBUKHOU COCTaB

YMmeTh:
[Tpou3BOIUTH TATOBBIE K TOPMO3HBIEC PACUETHI

Ymernb:
OnpenensiTb  OCHOBHBIE ~ THapaMETpPbl  PECCOPHOTO  TOJABEUIMBAHUS
YKEJIE3HOJOPOKHBIX IKUTAKEN

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10€MKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh AUCIHUIUIMHBI (MOayns) coctaBisger 16 3.e. (576
aKaJeMUYeCcKuxX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl)) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KonmuecTBo yacos
Tun y4eOHbIX 3aHSTHIT Beero Cemectp
Nel | Ne2 | Ne3 | Ne4
KonrakTHas paboTa Ipu nNpoBeIeHUH YUeOHBIX 3aHATHI (BCEro): 320 | 64 64 96 96
B tom uucne:
3aHATHSA JIEKIIHOHHOTO THIIA 128 32 32 32 32
3aHATHS CEMUHAPCKOTO TUMA 192 32 32 64 64

3.3. O0peM pucuMIUIMHBI (MOAYJsl) B (popMe camMOCTOSATEIbHOM padOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmuXCcs C
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  NpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
MPOMEKYTOUYHOM aTTECTALIMU COCTaBIsAET 256 akageMUYecKux daca (0OB).

3.4. Ilpu o0y4eHUU MO MHAUBUIYAIBHOMY y4€OHOMY IIaHYy, B TOM YHCIIE IPU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOJIYJIS) MOXKET OBITh peajn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronIuxcs, a Takke B Gpopme
KOHTAaKTHOW pabOThl OOyYaronuxcsi C TeIarormuyecKuMu pabOTHUKAMH W (WITH)
JUIAMH, TPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTEbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIMH.



4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHUC

Ponw TPAHCIIOPTAa B 9KOHOMHKE CTPaHbI
Bune! Tpancniopra, aHaNn3 CTAaTUCTUYECKHX ITOKa3aTenell paboThl TpaHCHOpTa. PazBuTue Xeae3HOA0POKHOTO
TpaHcnopta B Poccun u B Mupe

Pa3BuTHe TArOBOro mMoABMIKHOI'O COCTaBa

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

NHudpacTpykTypa Kene3HbIX 10por

Huxnee cTpoeHue myTH, Ha3Ha4€HUE, YCTPOUCTBA U OCHOBHBIE 3JIEMEHTHI. BepXHee CTpoeHue My TH.
Ha3HaueHHe, YCTPONCTBO, OCHOBHBIE AIeMeHThI. CTpEIoYHbIe TEPEBOABIL.

CucteMbl aBTOMaTHKH M TEJIEMEXaHUKH Ha JKEJIC3HBIX I0pOrax, X Ha3HaueHHeE. Y CTpoiicTBa aBTOOIOKUPOBKH
Ha HENNEKTPU(HUINPOBAHHBIX M ANICKTPUPHUIIMPOBAHHBIX YUacTKaX KeJIe3HBIX A0opor. [IByX-, Tpex- n
YeThIpEX3HaYaHast aBTOOJIOKHUPOBKA. 3HAYCHUS CUTHATIOB

Cucrema TIroBOro 3JeKTPOCHA0KEHUS AIEKTPOCHA0KEHUSI TIOCTOSHHOTO ToKa 3 kB, 25 kB
50 I'm, 2x25 kB

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

KOHTaKTHafI CCTh KCIJIC3HBIX I[OpOF

Buer KOHTAKTHBIX MTOJIBECOK, 00IaCTh UX MpUMeHeHH. Ha3HaueHHe 1 TUIIH OCHOBHBIX 3JIEMEHTOB
KOHTaKHOM MOJIBECKH: OMOPHI, H30JIATOPHI, KOHTAKTHBIH, HECYIINN M YCHINBAIOIINI TPOBOIa, PUKCATOPHI,
32)KUMBI B CTPYHEL. PacmonoskeHne KOHTaKTHOMIo MpoBoia B IUIaHe U poduie. AHKEpHBIE YIaCTKU
KOHTaKHOU ceTHn

KJ'IaCCI/I(I)I/IKaI_II/IH IIOABHUIKHOI'O COCTaBa.
Knaccugukarys TAroBoro moIBHXKHOTO COCTaBa. DIEKTPONOABIKHOM cocTaB. CHucTeMa YCIOBHBIX
o6o3HavYeHnit, npuMeHseMas Ha sxene3Hbix goporax CCCP u Poccuiickoii @eneparuu. [lonstue oceBoit

(hopMyIIBI

ABTOHOMHBIN TATOBBIHM MOJABMKHON COCTaB

Hap0B03, €TI0 dHEepreTuyecKas 1eib

THHOBOS, €TI0 dHEepreTuyecKas 1eb. Hepez[a‘m MOIIHOCTHU TCIJIOBO30B -- MEXAaHUYCCKaAs, THApaBINICCKad,
QJICKTPHUUICCKAAd MOCTOSAHHOTO, ICPEMEHHO-TIOCTOAHHOI'O U ITIEPEMEHHOTO TOKOB

HeaBTOHOMHBEIN TATOBBIM MOJABHUKHOI COCTaB.
DNEeKTPONOABIKHOM cocTaB. CxeMbl (OPMUPOBAHUS TIOE3/I0B HA DJICKTPUUECKON TATE.

SHGKTpOHOHBH)KHOﬁ COCTaB KCJIC3HBIX JOPOT MOCTOSAHHOTO TOKA C KOJUICKTOPHBIMU

TATOBBIMH JIBUTATEIISIMUA U PEIEHHO-KOHTAKTOPHON CUCTEMOM YIIpaBICHUS
CprKTypa 9.11.C. IIOCTOAHHOI'O TOKa, OCHOBHBIC 3JICMCHTHI CHUJIOBBIX uer{ei/i 9.11.C. ITIOCTOSIHHOI'O TOKa

10

KOHHGKTOpHaSI QJICKTPUYCCKas MalllrHa.
IIpuHIUD NEHTCBUS U 31€MEHTHI KOHCTPYKIMU KOJUIEKTOPHOU 3NIEKTPUYECKON MaIIMHBI

11

YCTpOoHCTBO U MIPUHIIMIT ACHCTBHSI OECKOJIEKTOPHOM STEKTPUUECKON MAITUHBI
TIEPEMEHHOTO TOKA

Cucrema Tpéx(}a3HOro MepeMeHHOro ToKa. Y CTPOUCTBO POTOpa U cTaTopa TPEX(Pa3HOTO aCHHXPOHHOTO
JBHUTATECIIA. CprKTypHafI cxema BHGKTPOHO)IBI/I)KHOFO cocTtaBa C 6CCKOHHGKTOPHHMI/I JABHUTATCIISIMU
MEPEMEHHOT'O TOKa




/o

TemaTuka JIGKIMOHHBIX 3aHATHN / KPaTKOE CO/IepIKaHue

12

YpaBHeHME IBHKEHUS TI0€3/1a U CUJIBI, IEHCTBYIOIIME HA MTOE3/I.

TeopeMa 0 MOJIHOM KHUHETUUYECKOU OHEPIruu TeJIa. BLIBOZ[ YpaBHCHUSA NBUIKCHHUA TOE3/4a.

IloaaTue YACIbHBIX CHUJL. ypaBHeHI/Ie JBUXXCHUA 110€3/1a B yz[em,Hoi/i qupMe

CI/IJ'II)I, )Ief[TCByIOIlIPIe Ha 1rmoes3na. AHaHI/I3 YpaBHCHUA ABUKCHHUA TOE€3/1a U OINPCACIICHUEC PCIKMMOB ABUKCHU
O6pa30BaHHe CUJIBbI TSTH. OI’paHI/I’{eHIfIH Ha BCJIMYMHY CUJIbI TATHU, METOAbI eé YBCJIMYCHUA

CI/IJ'Ia TOPMOKCHUA

CI/IHBI COHpOTI/IBHCHI/I JABUXKCHHIO. OCHOBHO@ U JOIIOJIHUTEIBHOC COHpOTI/IBJICHI/Ie JABUXKCHUIO. HpI/I‘-II/IHLI
BO3HHUKHOBCHMSI, CI)aKTOpLI, BIIMAOIINEC HA BeHI/I'H/IHy COHpOTI/IBHeHI/I}I JOBUXXCHUIO. PacyérHrle COOTHOIIEHNS
1L OHpC,Z[eJICHI/IH CHUJI COHpOTI/IBHeHI/Iﬂ JOBUXXCHHUIO

13

3J’I€KTpOM€X&HI/I‘IeCKI/Ie H DJICKTPOTATOBLIC XaPAKTCPHUCTHUKU ABUTATCIIA ITOCTOAHHOI'O TOKA.
ypaBHeHI/IH QJICKTPOTATOBLIX XapaAKTCPUCTUK. HpI/IHI/II_[HLI PEryjampoBaHus CKOPOCTU ABUIKCHUSA TOABUKHOI'O
COCTaBa € KOJUICKTOPHBIMU TATOBBIMU IBUTAaTCIIAMU

14

:‘)J'ICKTpOTHFOBHe H TATOBBIC XapPAKTCPUCTHUKU ITPU Pa3JINIHBIX crocobax peryjinupoBaHus

CKOPOCTHU ABUKCHUA.
TsroBnie XapaKTCPHUCTUKU. Vcenosus pcajm3anu CUJIbl TATU, BO3BMOXKHOCTH YBCIIMYCHUA CUIIbI TATH
QJICKTPOBO30B

15

Pacuér nycko-TOPMO3HBIX PE3UCTOPOB IOJABUKHOI'O COCTaBa

Henwn, nocTuraeMblie MpUMEHEHHEM ITycKOBOTO pe3nctopa. KO3 dummeHT HepaBHOMEPHOCTH ITyCKa IO TOKY.
OnpezeneHre MaKCUMaIbHOTO, CPSIHET0 U MUHUMAIHHOT'O ITYyCKOBOT0 TOKOB. I'pado-aHamUTHIESCKT METOA
pacuéra mycKoBOTO pe3uctopa. Pacu€T BeIMUMHBI IIyCKOBOTO CONPOTUBIICHNS Ha MAHEBPOBBIX U NIEPEXOIHBIX
O3 UAX

16

Heper PYHNIIUPOBKHU TAT'OBBIX SHeKTpOHBHFaTeHeﬁ QJICKTPOIIOABHIKHOI'O COCTaBa
Hasznauenue neperpynmupoBok gsurareneii. CxeMbl COeTUHEHHS TATOBBIX ABHurareneil. TpeboBaHus K
Croco0am neperpynnupoBKH. IleperpynnupoBKH METOIOM KOPOTKOTO 3aMBIKaHUS, ITYHTOPOBAHUS,
BEHTWJIBHBII MIEpeXo]] 1 MOCTOBOI! nepexo/. JlocTonHCTBa M HEAOCTATKH, 00JIACTH NPUMEHCHHS.

17

ITopsaok mycka 3JeKTPOINOABHKHOTO COCTaBa MOCTOSIHHOTO TOKa
ITocnenoBarenbHOCTD ASHCTBUN NPHU IyCKE U Pa3rOHE MOABIKHOTO COCTaBa IMMOCTOSIHHOTO TOKa. AHAIU3
CWJIOBBIX LIENEH 3.11.C. B IIPOLIECCE IIyCKa

18

HpI/IHHI/IHbI HUMITYJIbCHOTI'O YIIPABJICHUS ABUTATCIIIMU ITOCTOAHHOI'O TOKA.
VcynbcHoOe perynupoBaHue HAPSKEHUS, MATHUTHOTO TIOTOKA U CONPOTUBIICHUS ITyCKO-TOPMO3HBIX
PE3HUCTOPOB.

19

DTanel Pa3BUTHUA SJICKTPOTCXHUKU.
KpaTxoe COACPIKAaHUEC U PEIYJIbTATHI KaKI0I'0 U3 3TAIOB.

20

ITonsTue o cucreme TpeX(l)EBHOl"O NEPEMECHHOT'O TOKaA.

CHHXPOHHBIN TeHepaTop U ACHHXPOHHBIN IBUTATElNb.

21

HpeI/IMYH_IeCTBa MEPEMCHHOT'O TOKA U €ro UCII0JIb30BAHUC.
ITpuHIMn nepegayy 3IEKTPOIHEPTUN HA JaJIbHUE PACCTOSHUS.

22

Crioco0bI UCTIOIB30BaHUs TpeX(a3HOro MEPEMEHHOT0 TOKA IS IEJIeH dJIEKTPUIECKOTO

TPaHCIOPTA.
Otimnune 3aAa4 TATHU OT 3aJa4 NPOMBIIIJIICHHOCTH.

23

Cucrema BHGKTqueCKOﬁ TATH OIIHO(I)EBHO-HOCTOHHHOFO TOKa.
CrpykTypa 3.11.C. ¥ CHCTeMa SHeProCHA0KEHHSI.

24

BSaHMOHCﬁCTBI/IC CHUCTCM IIOCTOSIHHOTO U IICPEMCHHOT'O TOKA Ha JKeJIe3HOMU aopore.
CraHnuy CTHIKOBAaHUS. [IByXCHCTEMHBIEC 3IE€KTPOBO3HI.

25

[Apyrue nyTtu HCroiab30BaHNs IEPEMEHHOTO TOKA JUIS JJIEKTPUYECKOTO TPAHCIIOPTA.
CucreMa IMMOHHKEHHOM YaCTOTEHI.

26

CnocoObI peryampoBaHusi CKOPOCTH 3.11.C. OAHO(A3HO-TTOCTOSTHHOTO TOKA.
OCHOBHBIE CHJIOBBIE YCTPOMCTBA 3.11.C.




TemaTuka JIGKIMOHHBIX 3aHATHN / KPaTKOE CO/IepIKaHue

/11
27 |PerymupoBaHue HaNpsOKEHUS HA T.9.1I.
PerJlI/IPOBaHI/Ie HalpsKECHUA Ha T.5.4. IIPU TOMOIIHN TpchtbopMaTOpa.
28 |OcobeHHOCTH TTePEKITIOYEHUS CeKITMi 00MOTOK TpaHchopmaropa.
IlepexoaHoil peakTop.
29 |[ToHsATHE O CHIIOBBIX IPEOOPA30BATEIISIX.
ITonynpoBOAHUKOBBIE TUOABI U TUPUCTOPBL.
30 [IIpocreiinme cXeMbl BHIIPSMIICHUS
CXCMLI, TIPUMEHACMBIC Ha 3.11.C.
31 |OcobenHoCcTH PaObOTHI BHIMPSIMUTENSI HA AKTUBHO-UHAYKTUBHYIO HAIPY3KY.
Ilonsatue o peaKTHBHOﬁ OHCPIruu U KO3(1)(1)I/IHI/I€HT€ MOIIHOCTH.
32 |HeynpasisieMble U YIPABISIEMbIC BBITPSIMUTEIIH.
Pabora 1o HyeBOW U MOCTOBOW CXeM€ BBITIPSMIICHUS.
33 |OaHO- 1 MHOTO30HHOE BBITIPSIMIICHHE.
PerynupoBouHble XapaKTEPUCTUKU BBIIPSIMUTETEH.
34 |CoBpeMEeHHBIH 3.11.C. ¢ ACHHXPOHHBIMH TATOBBIMH JIBUTATEIISIMHU.
CTpyKTypa CHUIIOBOM CXEMbI, HA3HAYCHHUE MPEoOpa3oBaTeieH.
35 |OcHOBBI perynupoBaHus ACHHXPOHHBIX T.3.1. Popmyna KocteHko.
XapaKTepI/ICTI/IKI/I IIOCTOAHCTBA CHUJIBI TAT'H U ITIOCTOSAHCTBA MOIITHOCTH.
36 [Knaccugukaius TpaHCIIOPTHBIX CPEICTB
OCHOBHEBIE (I)yHKI_[I/II/I TPaHCIIOPTHBIX CPEACTB. Tumer OIIOPHBIX 3JIEMCHTOB U I[BPI)KPITGJ'IGﬁ.
37 |[IpoTuBOpeUHrst CUCTEMBI KOJIECO-PEITBC.
Cnioco0b! n3MeHeHust ko3¢ dunnenTa cuensieHus. [locneacTBUs TPUHATHS CHCTEMBI TJ1aIKO€ KOJIeCo Ha
TJIaAKOM pEJIbCE.
38 |HasnauyeHne MEXaHUYECKOW YacTH
OCHOBHLIe 3JICMCHTBI, UX HAa3HAUYCHUC.
39 |Kmaccudukarms MexaHUIeCKOW 9acTH
KJ'IaCCI/I(I)I/IKa].[I/IH 10 Ky30BaM, 110 COCTABHOCTH, 110 pECCOPHOMY IOJABCIIMBAHUIO, 110 THUITY TATOBOI'O IIPpUBO/JA,
IO KJIacCy TSATOBOM nepegavu.
40 |KysoBa
Krnaccudukanus ky30BoB. [ToHsTHE 0 pacueTe Ky30Ba Ha MPOYHOCTH. [Iporiecchl BOZHUKAIOIHE TPH
Pa3BUTHUU CUJIBI TATH.
41 |Pambl TENEXKKH.
Hasnauenwne u KJ'IaCCI/I(bI/IKaL[I/ISI paM TEJICIKEK. ByKCOBLIC Y3JIBIL. Cr1oco0BI U3rOTOBJIEHUS paM TCJICIKEK.
OcobenncoTu pacydeTa paMm TCJICIKECK Ha IMTPOIHOCTD.
42 |KoitecHbie Mapsbl.
Knaccudukanus xonecHbIx map. OcH KOJECHBIX map. PacueT koiecHBIX map Ha MpoYHOCTh. DopmupoBaHne
koustecHbIX nap. KonecHsle nienTpsl. banmaxu kosec.
43 |3neMeHTBI pECCOPHOTO MOABEIINBAHUS.
Haznauenue n xnaccupukanus. Yupyrue syieMeHTsl. OpUKIHOHHBIE 31eMeHTHI. Bs3kue aneMeHTsl. Ypyro-
(i)pI/IK[H/IOHHBIe JJICMCHTHI. pryFO-BﬂBKI/Ie cBs3u. [ITHEeBMaTHYEeCKHUET PECCOPHI.
44 |PeccopHOe MOJIBELINBAHUE.

Heanqﬂoe, BTOPUYHOC PECCOPHOC NOABCIINBAHUC. OCHOBHEIE 3JIEMEHTBI IICHTpaJ'II:HOﬁ CTYIICHH pECCOPHOI0
NOoJABCIIMBaHUA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HaunmeHnoBaHue 1a00paTopHBIX pabOT / KpaTKOE COAepKaHNE

Wzydenue pabOThI 31€KTPOITHEBMATHYECKOTO KOHTAKTOPA.
Hasnauenue QJICKTPOIMTHEBMATUYCCKOI'O KOHTAKTOpPA. yCTpOﬁCTBO QJICKTPOIMTHEBMATUYECKOT'O
KOHTaKTOpa.HpI/IHHI/IH ﬂeﬁCTBHﬂ QJICKTPOIMHEBMATUYCCKOI'0 KOHTAKTOpA.

HSyLIeHI/IC pa6OTI->I QJICKTPOMAariuTHOrO KOHTaKTOpa
Ha3znaueHue 371eKTpOMarHUTHOTO KOHTAKTOpa. Y CTPOMCTBO JIEKTPOMArHUTHOro0 KoHTakTopa. IlpuHmmn
JEeWCTBHSA 3IEKTPOMArHUTHOTO KOHTaKkTopa.lccienoBaHne XapakKTepHUCTHK 3IIEKTPOMArHUTHOTO KOHTaKToOpa.

Hasnadenue rpynnoBoro nepexirogaresis. Y CpoOMCTBO IPYIIIIOBOTO

nepekiaroyarens.  [pyHnun 1eicTBus rpynnoBoro nepeKiIoyaTeli.
Hasnauenue rpynmnoBoro nepexkiarodaresns. Y cTpoicTBO rpynnoBoro nepekntodarens. [Ipunnun neicteus
IPYIIIOBOTO MEPEKIIIOYaTENIs.

HSyLIeHI/IC pa6OTI->I 6BICTpO,Z[CI>iCTBymH.[CFO BBIKJIFOYATCIIA 3JICKTPOBO3a ITOCTOAHHOI'O TOKA.
Ha3znauenue OBICTPOCHCTBYIOIIETO BHIKIIOUATENSA. Y CTPOMCTBO OBICTPOICHCTBYIOIIETO

BhIKITRoYaTesst. [IpuHIUT neiicTBUS OBICTPOACHCTBYIONIECTO BEIKIIFOYaTess. VicclieJoBaHIEe XapaKTePUCTUK
OBICTPOCHCTBYIOMIETO BRIKITFOUATEIS

N3yuenne paboThl KOJIEKTOPHOI'O TSATOBOTO 3JIEKTPOBUTATEIS.
Hasnauenue taroporo DJICKTPOABUTATCIIA. YCTpOﬁCTBO KOJJICKTOPHOT'OTATOBOT'O
I')HGKTpO,I[BI/IFaTeJ'Iﬂ.HpI/IHL[I/IH HeﬁCTBHﬂ KOJIJICKTOPHOT'OTATOBOT'O DJICKTPOABUTATCIIA.

I/I3yquI/Ie pa6OTbI 6BICTpO,Z[eI>'ICTBYIOHleF O BBIKIIFOYATCIIA 3JICKTPOBO3a ITOCTOAHHOT'O TOKA.
Ha3znaueHue ObICTPOCHCTBYIOIIETO BHIKIIOUATEIS. Y CTPOMCTBO OBICTPOICHCTBYIOIIETO
BhIKITROYaTe st [ IpuHIUT neiicTBUS OBICTPOACHCTBYIONIECTO BhIKIIOYaTes s icciiejoBaHIe XapaKTePUCTUK
OBICTPOICHCTBYIONIETO BBIKIIOUYATES

KOHTpOJIJIep MAalIMHUCTA 3JICKTPOIIOC3/1a IIOCTOAHHOT'O TOKA.
HazHaueHue KOHTpoJUIEpa MAIIMHUCTA. Y CTPOMCTBO KOHTpOJUIepa MamnHucTa. [IpuHnmn neiicteus
KOHTpOJUIepa MamuHUCTa. HazHaueHne u GyHKIMN PYKOSITOK KOHTPOJUIEPA MALINHKICTA.

I/I3yquI/Ie CUJIOBOM CXEMBI QJICKTPOIIOC31a ITOCTOAHHOI'O TOKA.
Pacnonoxenue a3neMeHTOB Ha cuiioBoil cxeme. Llenb npoTexkaHus Toka NpH MociaeqoBaTeIbHOM COEIUHEHUN
TATOBBIX I[BPIFaTeHeﬁ. HCHL HpOTeKaHI/IH TOKa HpI/I napannem)HOM COCAUHCHHUU TSATOBBIX I[BI/IFaTeHeﬁ.

KOHTpOJ’IJ’Iep MAalINMHUCTA MMACCAKUPCKOT'O IJICKTPOBO3a ITOCTOAHHOI'O TOKA.
YcrpoiicTBo KOHTpoIUIepa MamuHKCTa. [IprHIMI NeiicTBUA KOHTpoJulepa MamnHncTa. HazHauenue n
(yHKIIMH PyKOSITOK KOHTPOJIJIEpa MalllHHUCTA.

10

KonTposep MammHrCTa Tpy30BOr0 3JIEKTPOBO3a MOCTOSIHHOTO TOKA.

HaznaueHue KOHTpoJUIepa MAlIMHUCTA. Y CTPOMCTBO KOHTpOJUIepa MamnuHucTa. [IpuHnun neiictBus
KOHTpoJuIepa MamuHucTa. Ha3HaueHue U GyHKIUY TIaBHOM PyKOSTKU KOHTPOJUIEpA MaIlIMHKUCTA.
Hasnauenue u (pyHKIUHM TOPMO3HOH PYKOATKH KOHTpoOJUlepa MamuHucTa. HasHauenue u GpyHKIun
PEBEPCUBHO-CETIEKTUBHOM PYKOATKH KOHTPOJIIEPA MAIIMHUCTA.

11

I/I3yquHe CHJIOBOM CXEMBI QJICKTPOBO3a IMOCTOAHHOI'O TOKa

O06o03HaYeHNE OCHOBHBIX JIEMEHTOB 3HeKTpH‘IeCKOI>'I cxeMbl. PacrionoskeHre 3J1eMEHTOB Ha CHJIIOBOI CXeMe.
L[CHB MMPOTCKAaHUA TOKA IIPU IMMOCICAOBATCIIbBHOM COCIMHECHNHU TATOBBIX ﬂBHFaTCHeﬁ. L[CHB IIPOTEKAHUA TOKa
IpH MOCJICA0BATCIIbHOM-TIAPAJIJICIIbBHOM COCAUHCHNUHU TATOBBIX ,Z[BI/IFaTeﬂeﬁ. L[el'[b MNPOTEKAHNA TOKA IpH
napajijieJibHOM COCAUHEHUHU TATOBBIX ).IBPIFaTGJ'ICfI.

12

I/ICCJ'ICI[OBE[HI/IC Imponecca mycka rpy3oBoro 3JICKTpOBO3a IOCTOAHHOI'O TOKaA.

3amycKk KOHTPOJIepa MAllIMHUCTA U CUIIOBOM LIEMH 3JeKTpoBo3a. Dukcaius mapaMeTpoB paboThl almapaToB
CHJIOBOH CXeMBI. 3alych 3HAYEHIH TOKOB M CKOPOCTEH Ha Ka)I0W MO3UINHU perynupoBanus. [locTpoenue
IIyCKOBOW AMAarpaMMbl.

13

Ocob6ennoctu perynaupoBanusi ckopoctu Ha DI1C ogHO()a3HO-TIOCTOSHHOTO TOKA
H3menenne CKOPOCTH ABUIKCHUSA OIIC P UBMCHCHHNHU HAIIPSIKCHUSA HA TATOBLIX JIBUTaTCIIAX. WN3menenne
CKOPOCTHU ABUKCHUS OIIC IpU UBSMCHCHUU MArHUTHOT'O ITOTOKA TATOBBIX )IBI/II‘&TGJ'IGfI. Hasnauenne
TpaHcdopmaropa, BEIIPSIMHTEIS, CIIIaXKHUBAIOIIETO PEAKTOPA.
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14

PerynupoBanue HampspKeHHsI HA BTOPUYHON 00OMOTKe TpaHcdopmaTopa

[IpuHIMD perynupoBaHus HA BTOPHYHOM 00MOTKe TpaHchopmaropa. Berpeunoe BkitoYeHHE BTOPUYHBIX
o0MoTOK TpaHcdopMmaropa. CorlacHOE BKIIIOYEHHE BTOPUYHBIX 00MOTOK TpaHchopmaropa. OCHOBHbIE
pacdeTHbIe COOTHOIICHHS TIPH PETYJINPOBAHUH Ha BTOPUYHON 0OMOTKE TpaHc(opmaropa.

15

PerynupoBanue HanpspKeHUsT Ha IEPBUYHOM 0OMOTKE TpaHcopMaropa.

[IpuHIUD perymupoBaHus Ha IEPBUIHON 00MOTKe TpaHChopMaTopa. OcoOEHHOCTH PeryIUpOBaHUs Ha
HepBUYHOI 00MOTKe TpaHchopmaropa. KoHcTpykius TpaHcdopmaTopa Ipy peryInpoBaHH Ha IepBUYHOM
cropoHe TpaHchopmaropa. OCHOBHBIE pacyeTHBIC COOTHOILICHUS IPH PETyINPOBaHUHI Ha EPBUYHOM
oOMoTKe TpaHcopmaropa.

16

I[I/IO,I[HBIC BBIIIPAMUTECIIN.

IIpunnun neiictBus BelpsAMuTenel. IlpuHnun nelcTBYs OQHOIONYIIEPUOIHOrO BbIIpsMuUTeNs. [IpuHnun
JIEHCTBUS ABYXIIOIYIIEPUOJHOTO BBIIPSIMUTENS C HYJIEBBIM BbIBOLOM. [IpuHIMIT NEiiCTBUS MOCTOBOTO
BBITIPSIMUTEIIS BHIIPSIMHUTENS. BpeMeHHbIe tuarpaMMbl padoThI BEITPSIMUTEICH.

17

[IepexoHbIE peaKTOpbI
Hasnauenune MEPEXOAHOT0 peaKTopa. CXeMbl BKIIOUYCHUS NIEPEXOAHOTO PCAKTOpPA HAa XOAOBBIX MO3UIUAX
peryjInpoBaHus. CXeMBI BKIIOUCHUS MEPEXOAHOT0 pCaKTOpa Ha MPOMEIKYTOUHBIX MO3ULUAX PETYyJIUPOBAHUA

18

BenTunbHblil nepexon

ITpuHuMn neicTBUs BEHTUILHOTO Nepexoaa. PexuM cCUMMETPUYHOIO BBIIPSMIICHUS HAlIpsDKeHU. Pexum
HECUMMETPUYHOIO BBIIPAMIICHUS HANPSKCHUS

19

I_[eHI/I YIIPpaBJICHHUS 3JICKTPOBO3a O,Z[HO(i)aSHO'HOCTOHHHOFO TOKa

VYerpolicTBo KOHTpoJulepa MaluHucTa. IIpuHnmn nqeiicTeus KOHTposuiepa MalunHucTa. Hasnauenue u
(yHKIINH pyKOSITOK KOHTpOJIIepa MamiHNCTa. CXeMa CIIIOBBIX enel 31ekTpoBosa. [IpuHonn
pETyIUpOBaHKs HANPSDKEHUS HA TATOBBIX ABUraTEIsX

20

MerTto1bl Hccae10BaHUS KOJIEOaHHH 3JIE€KTPONOIBUKHOTO cocTaBa. MeTo bl pU3n4ecKoro u
MaTeMaTUYCCKOro MOACIUPOBAHUA KoyieOaHuil. PaMbl TEIekKKN QJICKTPOIIOABHUIKHOI'O
cocTaBa

3HaKOMCTBO C METOAaMH (I)I/I3I/I‘-ICCKOFO N MAaTEMATHUCKOTO MOJACINPOBAHUA DJIEKTPOBO30B U MOTOPBArOHHOT'O

MOJBMKHOIO COCTaBa, a TAK)KE O3HAKOMJIEHHE C Ha3HAUE€HHEM paM Telexkek. Pabora co cteHnoM
(hM3M9IEeCKOTO MOAETUPOBAHUS.

21

HccnenoBanue BUAOB BO3MYILIECHUH, JEHCTBYIOIIME HA 3.11.c. KuHeMaTueuckoe, CHIIOBOE U
rapaMeTpuueckoe Bo3myIlieHua. KoHCTpyKIns KONECHON Maphl 3JIEKTPOTIOABUKHOIO
cocTaBa

W3yveHre BUIOB BO3MYILCHUH BI3BIBAIOIINX BBIHYKJICHHBIC KOICOAHHS 3.11.C. TIPH IBIXKSHHHU B PEIBCOBOM
KoJIee M CIIOCOOBI 3a7]aHNs BO3MYIICHHI.

22

V351b1 CBSA3U KOJIECHOM MAPBI U PaMBbl TEJIEKKHU.
3HAKOMCTBO C KOHCTPYKIMEH OyKCOBBIX y3110B. OCHOBHBIE IPHHIHITBI ()OPMUPOBAHUSI KOJIECHBIX Tap.
I/I3yquH$1 6yKCOBOFO y3na B COOTBECTCTBHHU C I/IHI[BI/IBI/I}IyaJ'H)HbIM 3aJaHUECM.

23

V316l cBSI3U PpaMBbl TCIICIKKHU U Ky30Ba BArOHOB 3JICKTPOIIOC3 0B

3HAKOMCTBO C Y3JIaMU CBSI3U paMbl TEJIEKKU U Ky30Ba BATOHOB 3JIEKTPONOE3/I0B. Y3€ell COeIMHEHUS C
HEHTPAIBHON cPepruuecKoi OMOpOoil. V3Bl ONHPAHUS C OTIOPOH Ha CKOJB3YHEL. Y3eIl C THEBMAaTHYCCKIM
YOPYTHM 3JIEMEHTOM.

24

V3151 CBA3U KY30Ba U paMbI TCJICIKKHU SJICKTPOBO30B

3HAKOMCTBO C y30aMH CBSI3U Ky30Ba M PaMBbl TEJIEKKH JICKTPOBO30B. ¥Y3€JI COETUHEHHS C )KECTKON MIOCKOM
LWIMHIPUYECKOH ONOPOil. Y 3IIbl COEAMHEHUS ¢ MasSTHUKOBOM OIIOPOH. Y3JIbl COEIUHEHMSI CO ILIKBOPHEM,
JIIOJIEYHBIM YCTPONCTBOM U CKOJIB3YHAaMU, C IIOIEPEYHBIM BO3BPAIIAIOIINUM YCTPOUCTBOM.

25

['unpaBnuyeckue U QPUKIMOHHBIE TACUTENH KOJIeOaHNUH OJIBUYKHOTO COCTaBa
YcTpoiicTBO GPUKIIMOHBIX U THAPABINYECKUX racuTesieil Kosebanuil. VizyueHne nx xapakTeprcTHK Ha
OCHOBE IPOTPaMMBbI, pa3paboTaHHOH B MporpaMMHou rakete LabView.
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Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

KJ'IaCCI/I(bI/IKaI_[I/IH IIOABHUXKHOI'O COCTaBa.

PaccmarpuBaeMblie BOIPOCHI:

- KJlaccu(UKaIys TAroBOro MOABMKHOTO COCTaBa KEJIE3HBIX JJOPOT, TPUMEHsIeMasi Ha JKEJIE3HBIX 10porax
Poccuiickoit ®enepanuu

CucremMa TAITOBOTO 3JEKTPOCHAOKEHUS ANEKTPOCHAOKESHHS JKEIE3HBIX JOPOT.
PaccMaTpuBaeMbie BOIPOCH:

- CHCTEMa TATOBOTO 3JIEKTPOCHAOKEHUS MOCTOSHHOTO ToKa 3 KB. Cucrema TSIroBoro 3JIeKTPOCHA0KEHUS
nepeMeHHoro Toka 25 kB 50 I'm.

KonrakTHas ceTs.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- yCTpOfICTBO KOHTAKTHOU CETH KEJIE3HBIX J0POT OCTOSIHHOT'O TOKA,
- yCTpOfICTBO KOHTAKTHOU CETH KEJIE3HBIX JA0pOT IEPEMEHHOI'O TOKA.

YpaBHeHHE IBHKEHUS TI0€3/1a U CUJIBI, IEHCTBYIOIINE HA TTOE3/I.
PaCCManI/IBaCMLIe BOIPOCHI:

- PCKUMBI IBUXKCHUA 1'[063,[[34

- YPaBHCHHUC ABUIKXCHUA IIPU PA3HBIX PCIKUMaAX JABUKXCHUS ITOC3/1a.

BHGKTpOHOﬂBH)KHOﬁ COCTaB KCJIC3HBIX JOPOI' IOCTOAHHOI'O TOKA.

PaccmarpuBaeMble BOIIPOCHL:

- 3JICKTPOIOABUKHOM COCTAB JKEJIE3HBIX JOPOI IIOCTOSHHOIO TOKA € KOJUIEKTOPHBIMU TATOBBIMU JIBUTaTEIIIMU
U PEICHO-KOHTAKTOPHOM CUCTEMOU yIIpaBICHUSL.

KosnexTopHslii aneKkTprudecKas MaliuHa.

PaCCManI/IBaCMLIe BOIIPOCHI:

- KOHCTPYKIUA U NPUHIAIT ﬂeﬁCTBHﬂ SHGKTPI/I‘ICCKOI\/’I MallluHbl Ha NTPUMEPC KOJJICKTOPHOTI'O TATOBOT'O
QJICKTPOABUTATCII IIOCTOSAHHOI'O TOKA.

BeCKOHHeKTOpHaﬂ QJICKTPHUUCCKAA MalllMHA
PaccmarpuBaemble BOIPOCHL:
- YCTPOWCTBO M MPHHLUI JeHICTBUS OECKOJIIIEKTOPHON 3JIEKTPUIECKOI MAIIMHBI IEPEMEHHOTO TOKa.

QHCKTpOMexaHI/I‘ICCKI/IC U DJICKTPOTATOBBIC XapPAKTCPHUCTUKU ABUTATCIIA ITIOCTOSHHOI'O TOKA
PaCCManI/IBaGMHC BOIIPOCHI:

- YPaBHCHUS SJICKTPOTATOBBIX XapPaKTCPHUCTUK,

- IPAUHULIIBI PETYJIUPOBAHUA CKOPOCTHU ABHMIKCHU A IMOABUKHOTO COCTaBa C KOJUICKTOPHBIMHU TATOBBIMHA
JABUIaTCIIAIMHU

Crnioco0Os1 perynupoBanusi ckopoctu Ha II1C mocTosHHOTO ToKa

PaccmarpuBaemble BOIPOCHL:

- U3MeHeHue ckopocTtH aBmxeHus DIIC npu n3MeHeHNH HanpsDKEHUS Ha TATOBBIX ABHraTelsiX. MI3MeHeHue
cxopoctu nBrmxeHus JI1C npu u3MeHeHHH MarHUTHOTO MOTOKA TSATOBBIX ABHraTeleH;

- n3MeHeHue ckopoctH JBrxeHns DI1C mpu n3MeHeHHH CONTPOTHBICHHS ITyCKOBOTO PEOCTaTa.

10

VYpaBHEHUE IBUKEHUS MOE3a
PaCCManI/IBaCMLIe BOIIPOCHI:
- CUJIbI, ,HeﬁCTByIOIIIHC Ha 1oe3xa. PG)KI/IMI)I JABHXKCHUS I10€31a

11

[Ipoduns nmytu
PaccmarpuBaemble BOIPOCHI:
- cipAMJICHHE TPOGUIIA IIyTH

12

COHpOTI/IBJ'IeHI/IC JABMOXKCHHIO I10€31a
PaCCManI/IBaCMLIC BOIIPOCHI:
- PacueT ocHOBHOIO U JONOJIHUTEJIIbHOTO CONPOTUBJICHUS IBUKCHUTIO 1OE314a.

13

Bec mmoe3na
OHpe)IeJ'IGHI/IC BeEcCa I1oe3aa
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TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNE

14

VY nenbHbIE YCKOPSAIOIINE CHIIbI, IEHCTBYIOIINE Ha MOE3]T
PaCCManI/IBaeMLIe BOIIPOCHI:
- pacucT U MOCTPOCHUC YACIbHBIX CHUII.

15

KpI/IBBIC JABMXKCHUA I1OE344a.
PaccmarpuBaeMble BOpoCHI:
- IOCTPOEHHE KPUBOH CKOPOCTH OT ITyTH

16

Croco6w1 perynupoBanust ckopocty Ha DI1C o1HODA3HO-TIOCTOSIHHOTO TOKA.
W3menenwne ckopocty nemxkenns DI1C npu n3MeHeHIH HAPSDKEHUS Ha TSATOBBIX ABUTATelsX. M3MeHeHue
CKOpPOCTH OBUKCHUSA OI1C TP U3BMEHECHNU MarHUTHOTO IIOTOKa TATOBBIX Z[BPIFaTCHeﬁ.

17

PerynupoBanue HanpsikeHus: Tpanchopmaropa.

[IpuHIMD perynnpoBaHus HA BTOPHYHOI 00MOTKe TpaHchopMmaropa. BerpedHoe BKiIOYEHHE BTOPUYHBIX
00MoTOK TpaHcopMaTopa. CoriacHOe BKIIOYEHHE BTOPHYHBIX 0OMOTOK TpaHchopmatopa. [IpuHumn
perynupoBaHus Ha EpBUYHON 00MOTKe TpaHcdopmaropa. OCOOEHHOCTH PEryINPOBaHUs Ha IEPBUYHOMN
00MoOTKe TpaHc(opmaTopa.

18

YHpaBJISICMI)IG BBIIIPAMUTCIIN

IIpuHnun neiictBus ynpapiaseMbIX BeIIpsMuTenel. [IpuHIun qeficTBUSA 0 JHONOIYIEPHOTHOTO
BhIpAMUTENS. [IpUHINIT AEHCTBHS ABYXIIOIYIEPHUOSHOTO BBIIPSMUTENS ¢ HYJIEBBIM BBIBOJOM. IIpuHIMI
JICHCTBUSA MOCTOBOTO BBHINPSMUTEIIS BBHIIPAMUTENS. BpeMeHHbIe iuarpaMMbl paboThl BEIIPSIMUTETICH.

19

CuitoBas cxema QJICKTPOBO3a IICPEMCHHOI'O TOKa CO CTYIICHYATBIM PCTYJIMPOBAHUCM

HanpsokeHus cepuu BJISOC.
[MpunHnun perynupoBanust HanpspkeHusi. O003HaYeHNE OCHOBHBIX 3JIEMEHTOB JJIEKTPHYECKOI CXEMBI.
PacrnonoskeHne 3JIeMEHTOB Ha CHJIIOBOM CXEME. HCHB MPOTCKAHUS TOKAa Ha MO3ULUAX PErYJIUPOBAHUA.

20

CuioBasi cxema 3JIeKTPOBO3a IMMEPEMEHHOTO TOKA € TUIABHBIM PETYJIUPOBAHUEM HATIPSHKESHUS
cepun 20C5K.

[IpuHnun perynupoBanus HanpspkeHus. O003HaAUCHNE OCHOBHBIX JIEMEHTOB 3JIEKTPUYECKON CXEMBI.
PacnonoxxeHue 31eMeHTOB Ha CHIIOBOH cxeme. Llenb mpoTekaHus TOKa Ha MO3ULUAX PETYIHUPOBAHUS.

21

TpeHaxep MalIMHKUCTA AIIEKTPOBO3a epeMeHHoro Toka D111 M.
ITpuHIHMIBI yIpaBiIeHus 3JeKTpoBo3oM. HazHaueHne 21eMEHTOB Ha MyJIbTe YIPABICHUS.

22

[TocranoBKka nenel n 3a1a4 Kypca NPaKTUYECKUX 3aHATHMN.

I/I3yqu1/Ie KOHCTPYKIIUH MEXaHUYECKOH JacTH 3.11.C. U (I)OpMI/IpOBaHI/Ie HAaBBIKOB 11O ITPOCKTUPOBAHUTO
PECCOPHOTO MOABEIIUBAHUS;, Pa30UBKa IPYIIBI Ha Opurasl (1o 4-5 4eaoBeK). BbIava 3aJaHnil Ha OpUramy:
Harpyska Ha OCb, THII 3.II.C.)

23

KoncTpykiust OyKcoBOil cTyleHH pecCOpPHOTro MOIBEIIMBAHUS 3.11.C.
Joxan 6puranst Ha Temy: «KoHCTpyKiusi GYKCOBO# CTYIIEHH PECCOPHOTO ITOABEIIMBAHUS 3.11.C.» 3aJAHHOTO
THIIA 3.11.C. (JIOKJIaJl COIIPOBOXKAAETCS IIPE3CHTALIMEH CO CXeMaMHt M YepTeKaMH KOHCTPYKIIUH).

24

KoHcTpyKIus Ky30BHOM CTYIIEHN PECCOPHOTO MOABELIMBAHUS 3.11.C.
I[omaz[ 6p1/1razu>1 Ha TCMY: «KOHCprKLII/Iﬂ Ky30BHOI7[ CTYIICHU PECCOPHOIo MOJABCUIMBAHUA 3.11.C.» 3aIaHHOTO
THIIA 3.11.C. (,I[OKJ'IaI[ COIIPOBOKAACTCA HpeSeHTaHHeﬁ CO CXEMaMHU U YePTEIKAMHU KOHCprKL[I/II/I).

25

KoHcTpykuust mpo10abHBIX CBA3EH Ky30Ba C TEIEKKAMU.
I[oma,u 6pI/II‘aIH>I Ha TEMY: ((KOHCprKIII/IH MPOAOJIBHBIX cBs3ei Ky30Ba C TCJICIKKAMU» 3aJaHHOI'0 TUIIA 3.11.C.
(moxmaz compoBOXKIaeTCS MPE3eHTANNEH CO CXeMaMH B YepTeKaMHi KOHCTPYKIINH).

26

KOHCTPYKI_[I/IH TATOBOI'O IMpUBOAA 3.11.C.

Joxnan 6puraasl Ha TeMy: «KOHCTpYKITHS TATOBOTO ITPHUBO/A 3.11.C.» (TSATOBBIN IBUTATENb, PEIYyKTOp, My(Ta,
BAJIONIPOBO/IBI) 33laHHOTO THIIA 3.11.C. (JIOKJIaJ] COMPOBOXKAAETCS MPE3CHTAINEH CO CXEMaMH U YePTERAMU
KOHCTPYKIIUH)

27

KoHCcTpyKIMs mpoI0BHBIX CBA3EH Ky30Ba C TEIEKKAMU.
I[OKJIa,Z[ 6pI/II‘aIH>I Ha TEMY: ((KOHCprKIII/IH MPOAOJIBHBIX cBs3ei Ky30Ba € TCJICIKKAMU» 3aJaHHOT'O TUIIA 3.11.C.
(uoxnau COIMPOBOXKAACTCA HpGBCHTaHI/IGﬁ CO CXEMaMHU U YepTeKaMn KOHCprKIII/II/I).




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNE

28

OHpGI[eJIeHI/Ie OCHOBHBIX IMapaMCTPOB SKHUITAKA.
OmnpeenieHre MacChl Ky30Ba U MOJAPECCOPEHHOM MAaCChI TEIEKKH, ONPEIEICHUE CTATUYECKUX MPOruO0B
PECCOPHOTO MOBEIIUBAHUS.

29

OnpeneneHre ynpyrux XapakTepuCTUK PECCOPHOTO MOABEIIUBAHUS.
OrmpeneneHue KeCTKOCTEH Ky30BHOM 1 OyKCOBOH CTYIIEHEeH pecCOPHOTo NOABELIMBAHUS, OIpeeIeHNe
JKECTKOCTH YIPYTHX 3JIEMEHTOB PECCOPHOTO IO/IBEIIMBAHMSL.

30

OHpeI[eJIeHI/Ie JAUCCUITIATUBHBIX XaPAKTCPUCTHUK PCCCOPHOTO IMOABCIINBAHUSA.
OmnpeneneHne cyMMapHOTO JeMII(UPOBAHNS Ky30BHOH 1 OYKCOBOH CTyIeHEH pECCOPHOTO MOABEIINBAHMS,
omnpezeneHue K03GGUINEHTOB AeMII()UPOBAHUS JUCCUIIATHBHBIX JIEMEHTOB PECCOPHOTO TIOABEIINBAHNS.

31

OHpe,I[CJ'ICHI/IC napaMeTpoOB 3aJaHHOI'0 3JIEMCHTA PECCOPHOT'O IMOABCIINBAHUA.
Onpe)leneHI/Ie mapaMeTpoB 3JICMEHTA PECCOPHOT'0 NOABCHIMBAHUA B 3aBUCUMOCTH OT KOHCTPYKIUU SKHUIIAXKa -
MpoTOTHUIIA (I/IHZ[I/IBI/IILyaJ'ILHOG 3aaHue.

32

HOIIFOTOBKa OTYCTA 10 MPAKTUYICCKHUM 3aHATUAM.
CocTaBlIecHHE OTYETA 110 BHIIIOJICHHBIM MPAKTUYCCKUM 3aHATHUAM.

33

BaHII/ITa oT4ycTa 110 HpaKTI/I‘-IeCKI/IM 3aHATUAM.
3amura.

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

n/o

Bun camocTositenbHOM paboThI

[ToaroroBka k 1a00paTOpHBIM paboTaM, OPOPMIICHHE PE3yIbTATOB IKCIIEPUMEHTOB

IToaroroBka k MNPAKTUICCKUM 3aHATUAM

Boinonnenue kypcoBoit paOoThI.

Brimonnenue pacueTHo-rpaduueckoit paboThI.

IToaroroBka k HpOMe)I(YTO‘{HOfI aTTeCTaluu.

o O A W N =

IToaroroBka K TeKyIemMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUCHb TEM BHJIOB PabOT

2. IlpumMepHbIil mepeyeHb TEM KyPCOBBIX padOT
2 xypc 1 cemectp

HpOGKTHpOBaHHe CHJIOBBIX ueneﬁ TATOBOT'O IIOABHXKHOI'O coCTaBa

IMOCTOSAHHOI'O TOKa € KOJUICKTOPHBIMU TATOBBIMU ABUI'aTCIIAMU




BapI/IaHTBI 3az:aHm?1 IMPUBCACHLI B ITPUJIOKCHUHN

NCXOIHBIE TTAPAMETPBI

Ha3nauenne OI1C

Tun TsroBOrO ABUrATENS

Komnuaectso TO/I na

JluameTtp OaHmaxein KojieCHOM mapel, MM DO

Bec, npuxoasmuiics Ha OHY K.II., TC Po

[lepenaTounoe oTHOIIEHHE ?

Koaddumument sxcrnyatannonHoi neperpy3ku ks
Koaddurment HepaBHOMEepHOCTH Mycka mo Toky kul
CormpoTuBiieHre 0OMOTOK TATOBOTO ABUTaresns, OM 7ra
ConpoTuBiieHre 0OMOTOK BO30YKJI€HHS TATOBOTO ABUTraTessi, OM ?roB
MuHUMaNbHBIN KOG GUIIUEHT PETYIHUPOBAHUS BO30YKIEHUS 7min
KoHcTpyKkmoHHasi CKOpOCTh, KM/4 7KOH

YckopeHue JIOKOMOTHBA, M/c2 a

Howmep no3uium peryiavpoBaHus

NnupuBunyansHoe 3amanue. Llenu ynpasieHus

BapuanTel 3amanuii

1)

I'py3oBoii anexkrposo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 ToxonpremMHUKamMu

2)

I'py3oBoint snekrposo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTpOAEHCTBYIOIIMM BBIKJIHOYATEIEM

3)
I'py3oBoii anekrposo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36



25 MOTOp-BEHTHIIATOPOM

4)

I'py3oBoii anextporo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-KOMIIpECCOPOM

5)

[Taccaxxupckuii snektpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 ToxonprueMHUKAMHU

6)

[Taccaxxupckuii snektpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeICTpOAEHCTBYIOIINM BBIKIIOYATEIEM

7)

[Naccaxupckuii snmekrpoo3 AL4846eT 6 1270 23 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 04 0,2 04 110 0,6 7

TokonpueMHUKamMu

9)

Onekrponoe3n AK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
BBICTPOIENCTBYIOIIUM BBIKJIHOUATEIEM

10)

Onexrponoe3n K106 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

HpOCKTHpOBaHI/IC CHJIOBBIX ueneﬁ TATOBOT'O IIOABUXKXHOTI'O cocCTtaBa
NEPEMCHHOI'0O TOKa C KOJUICKTOPHBIMU TATOBBIMU ABUI'aTCIIAMU



HUcxonnble nanHbIe

Tun ».m.c. OceBas ¢opmyna HomunHanbHas MOMIHOCTH T.3.4., KBT

HomunansHOE HaIlPpsAKCHUC T.9.1., B HomwuHanbpHas CKOpOCTh 3.II.C., KM/4 K.H.,Z[.

T.3.1.

B HOMHHaJIbHOM pexume K.mj. TaroBoit mnepemaun Koaddunment

HOpMaJIbHOTO  BO30OYkJeHust KodpdhuimeHT -sKCITyaTallMOHHON —TEeperpy3Ku
Koaddumment nynscanuit Matepra 00MOTKH CTIaXKHBAIOIIETO peakTopa

BapuaHTsi:

1 sanexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menp
2 sanekTpomnoe3n 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 amomuHuit
3 snmekTpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 mean

4 snextpomnoes3n 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 anroMuHui
6 anexTpoBo3 2 (20 —20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amomuHun
7 snexkTpoBo3 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 anromMmuHuUl
9 snekTpomnoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menpb

10 anmexktpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 mens

1. ITpumepHBIi IEpeUeHb TEM PAaCYETHO-TPAPUIECKUX padoT
Omnpenenenre MOIIHOCTH TSATOBOTO JIEKTPONPUBO/IA TIOJIBUIKHOTO COCTaBa

Pacuér HAIIpsHKCHUSA Ha TOKOHpI/IéMHI/IKC IMOABMIKHOTO COCTaBa IIpU ABHXKCHUU

IO MEXKITOJICTAHIIMOHHON 30HE

5. Ilepedyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh IpHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne

i bubnmorpaduueckoe onucanue Mecro nocryna

1 | Teopwust snexrpudeckoit Taru B.E. HTB (99); HTb (y4.3); HTb (¢6.); HTb
Poszendensa, U.I1. Hcaes, H.H. Cugopos, (13.1); HTB (43.2); HTB (43.4)

M.U. O3zepos; Ilox pexn. N.II1. Mcaesa
OnnotomHoe uznanue Tpancnopt , 1995




2 | MexaHnuueckas 9aCTh TATOBOI'O ITOBUKHOIO HTB (y4.3); HTB (y4.6); HTB (§6.)
cocrasa 1.B. bupiokos; A.H. CaBocbkun; I'.I1.
bypuak; Ilox pen. 11.B. buprokosa
OpnoromHoe u3ganue Tpancnopt , 1992

3 Ocunos, C. U. Teopust 371€KTPHYESCKOM TATH : URL: https://e.lanbook.com/book/35810
yue6nuk / C. Y. Ocunos, C. C. Ocumos, B. I1. | (nata obpamenus: 09.09.2025). — Pexum
®eoktrcToB ; ox pexakiueii C. U. Ocurosa. | AOCTYNa: TS aBTOPH3. MOJb30BATEINEH.
— Mocksa : , 2006. — 436 ¢. — ISBN 5-
89035-333-0. — TekcT : anekTpoHHslii // Jlanb
: BICKTPOHHO-ONUOINOTEUHASI CHCTEMa

4 | KOHCTpYKIHS U PacyEéT MEXaHUIECKOTO https://reader.lanbook.com/book/118069#486
000pyI0BaHUs AJIEKTPOIOABUKHOIO COCTABA:
yaeOHrK HoBOCMOMpPCKMii TOCy1apCTBEHHBIN
TEXHUYECKUH YHUBEPCUTET JIEKTPUUECKOTO
tpancnoprta / U. C. E¢pemos, b. I1.
I'ymoMankos. Mocksa : Ctpoiinznar, 1970.
480 c. 5. TuxmeneB b. H. [ToaBmxHOI cocTa
ANMEeKTPU(DUIIMPOBAHHBIX KEIIE3HBIX TOpoT / b.
H. Tuxwmenes, JI. M. Tpaxtman. 4e u3f.,
niepepad. u gom. Mocksa : Tpancropt, 1980.

472 ¢. 6
1 | Kak ycrpoen u padoraer s5ekrpoo3 H.H. HTB (yu.1); HTB (y4.3); HTb (yu.4); HTb
Cugopos, H.H. Cugoposa OHoTOMHOE (yu.6)

uznanue Tpancnopt , 1988

2 | DaexTponoaABMWKHOM cocTas ¢ acuHxporubiMu | HTB (39); HTB (yu.3); HTB (yu.6); HTb
TsroBeIiMH aBurarensmu H.A. Poranos, A.C. ($6.)

Kyp0acos, }O.I". beikos, B.B. JIuToBueHko;
ITon pen. H.A. PoranoBa OgHOoTOMHOE
n3nanue Tpancnopr, 1991

3 [IpoekTupoBaHue CUCTEM yIIpaBICHUS HTB (yu.3); HTB (y4.6); HTb ($6.)
AIEKTPONOABMKHBIM cocTaBoM H.A. Poranos,
J.J1. 3axapuenko, A.B. Ilnakc u ap.; [lox pen.
H.A. Poranosa OqHOTOMHOE U3IaHHUE
Tpaucnopr , 1986

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Nudopmarnmonnsrii  moptan  Haywunas ~ smekTpoHHas — OuOnmoreka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - snexTpoHHO-OMONMOTEYHAass cucremMa HaydHo-
TexHuueckoit ondmuoreku MUNUT



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CIEeYeHUsl, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MOTYJIS).

JI1s1 BBIMOJIHEHUS JTaOOpaTOPHBIX padoOT Mo pazaeny "MexaHudeckas 4acTh'
HEoO0X0uM mporpamMmbii makeT LabView

8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Crenp 11 vcclieIoBaHus ObICTPOEHCTBYIOIIETO BHIKJIIOYATES,

Crenp 15 Miccnei0BaHus OBICTPOACHCTBYIONIETO KOHTAKTOPA,

Crenp 1S KCCTIEOBAHUS DJIEKTPOMArHUTHOTO KOHTaKTOPa,

Crenn st uccnenoBanus AuddepeHuaibLHOTo pesne

CreHp /it UcCleIOBaHUSI THEBMATUYECKOTO KOHTAKTOpA TUTIA TIK,

CreHp it Uccie0OBaHUsl THEBMATUYECKOI0 KOHTaKTOpa Tuma svad,

MakeTHasi CeKIus IeKTpoBo3a Bi-10,

Crenn ans WCCIENOBAHUS TEPEXOJHOTO COMPOTUBICHUS AIEKTPUUCCKUX
KOHTaKTOB,

CreHn s MCCIEOBaHUSl paclpeeeHUs] MHAYKIMU B JTyroracuTeIbHON
Kamepe,

Crenp U151 MCCIEIOBAaHUS Pelie YCKOPEHMUS,

CTEH/I JIJIsl UCCIIEIOBAHUSI DJIEKTPOMArHUTHOTO JJATYMKA TOKA,

Crenp 15 MiccNeIOBaHMs JaTYMKa TOKa Ha 0a3e AyeMeHTa X0Jia,

Tpenaxép mammHKCTa 371eKTpoBO3a Bi-10,

Tpenaxép mammuncTa 31eKTpoBo3a BiI-80

Tpenaxép MamuHUCTA SJIEKTPOBO3a A 1M,

CteHn 111 UCCIIENOBAaHMS CIIOCOOOB PETYIMPOBAHUS HAMPSHKEHHS] Ha 3.11.C.
ITepemeHHOrO TOKa

CTeH] «TIepex0THON PeaKTop»

CteHa «BEHTUIIbHBIA NEPEXO0I»

Crenp buznyecKoro MOJICTTHPOBAHUS MEXaHUYECKOU JacTH
AJIEKTPONOABUKHOTO COCTAB, C U3MEPUTEIIBHON CUCTEMOM

Crenp 7151 MCTIBITAaHUIA THAPABINYECKHUX TacUTEeNel KoineOaHui

CraHIMs UCTIBITAHUHN TATOBBIX AJIEKTPOABUTATENICH

MynbTUMEeTUITHOE U TIPE3EHTAIMOHHOE 000PY10BaHUE

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3aueT BO 2, 3 cemecTpax.
Kypcogas pabota B 3, 4 cemecTpax.



Ok3ameH B 1, 4 cemecTpax.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE NPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaTbIBAlOTCSA B COOTBETCTBUU C JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTODBI:

3aBeyroni Kadeapo, T0LEHT, JI.H.
Kadeapsl «NEKTPOIoe31a u
JIOKOMOTHUBBD

JIOTICHT, K.H. Kapeapbl « IEKTPoIioe31a
Y JIOKOMOTHBBI»

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«INEKTpoIioe31a U JIOKOMOTHUBBD)

JIOIIEHT, K.H. KadeIphl «DIEKTPOroe3a
U JIOKOMOTHUBEI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DIEKTpOnoe31a U JOKOMOTHUBBI

JIOLICHT, JIOIICHT, K.H. KaQeapbl

<<3JIGKTpOHO€3I[a N TOKOMOTHBBID»

CorJiacoBaHo:

3aBenyromuid kadeapoi Dull

[Ipencenarens yueOHO-METOIUUCCKOM
KOMHUCCHUM

O.E. IlynoBukos

A.C. Anekceen

A.Il. BacunbeB

N.B. Kop3una

A.A. YUyunn

B.B. JIuTtoBUeHKO

O.E. ITynoBukosB

C.B. Bonoaun



