MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

(PYT (MAUT)

/ Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00Pa30BaHusl - IPOrpaMMbI ClICLIUAIUTETA
T10 CIIEIMATbHOCTH
23.05.03 IToaBmkHOM COCTaB KeIe3HBIX AOPOT,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)
TumonunsiM B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

BbICOKOCKOPOCTHOM HAa3eMHBINA TPaHCHOPT. O0IUi KypcC

CrenmaabHOCTh:

Cnennanus3anus:

®opma 00ydeHus:

23.05.03 ITogBr>XHOM COCTAB KEJIE3HBIX 10POT

BBICOKOCKOPOCTHOM HA3€MHBIN TPAHCIIOPT

OyHag

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 €IUHOM
KOPIIOPATHBHOW MH()OPMAIIIOHHOM CHCTEMBI yIPaBICHUS
YHHBEPCUTETOM U COOTBETCTBYET OPHIUHAILY
J

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBuu
Jata: 29.05.2025




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto ocBOeHUS y4eOHOM TUCHMILUIMHBI "BBICOKOCKOPOCTHOM Ha3eMHBIN
Tpa"cnopt. O0muit Kypc" sIBIseTCA:

- O3HAKOMJICHHE CTYJICHTOB C OCHOBAMH YCTPOMCTBA U MPUHIIMIIOM PAOOTHI
ANEKTPUYECKOTO  TPaHCIOpPTAa  JKEJIE3HBIX  JOpOr, MOJAXOJAaMHU K  €ro
MPOEKTUPOBAHUIO, C MPOOJEMATUKON CIEIMATBHOCTH U KPYTrOM HWH)KEHEPHBIX
3a/1a4, peIIaeMbIX Ha COBPEMEHHOM A3Tarle€ pa3BUTHS.

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

— OCBOGHHE OOIUX TMOHATUH O Ha3HAYEHWH, KJIacCCU(PUKAIMN U TIPUHITUIIC
paboTHI ANEKTPUIECKOTO MOABMKHOTO COCTaBa (3.11.C.);

— OCBOEHHUE OCHOB DJIEKTPUUECKOH TATH U TATOBBIX PACUETOB;

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

— OCBOEHUE OCHOB MEXAHWYECKOW YacCTH 3.M.C., €r0 OCHOBHBIX YacTeW U
Y3JIOB.

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

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
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
KOHCTPYKLIMM M CUCTEM MOJABHUKHOIO COCTaBa BBICOKOCKOPOCTHOTO HA3EMHOIO
TpaHCIopTa.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOydaromuiics: Oyaer:

3HaTh:

OCHOBBI KOHCTPYKIIMM, MPUHIUI ACHCTBUS 3JIEKTPOIOJIBHKHOTO COCTaBa
MMOCTOSIHHOTO TOKa

[TpuHUIIMT JIeHCTBYS, OCHOBHBIE KOHCTPYKTUBHBIC DJIEMEHTEI
AJIEKTPUUYECKOTO JBUTATENISI TIOCTOSIHHOTO TOKa

3HATD:



OcHOBBEI KOHCTPYKIWH, IMPHHIAII I[CﬁCTBPIH QJICKTPOIMOABUIKHOTO COCTaBa
INEPEMCHHOI'O TOKA

3HaTh:
CuCcTeMBI 2JIEKTPOCHAOKEHUS ICKTPUPHUITUPOBAHHBIX JKEJIC3HBIX IOPOT

3HATH:
Knaccukarnuio, OCHOBHBIE TPU3HAKUA DJIEKTPOMOJABIKHOTO  COCTaBa
MarucTpajgbHbIX JKEJIE3HBIX IOPOT U METPOIOJIUTEHOB

3HaTh:

OCHOBHBIE 3JIE€MEHTHI, MPUHIMIN JCHTCBUS DJIEKTPUUECKOTO JABUTATEIIS
NEPEMEHHOT0 TOKa (ACUHXPOHHOTO, CHHXPOHHOTO, CHHXPOHHOTO C TOCTOSIHHBIMU
MarHUTaMH )

3HATD:
Ha3znauenue, ycTpoHCTBO M OCHOBHBIE KOHTAaKTHOW CETH MarucCTpaibHBIX
MKEJIE3HBIX JOPOT

3HATD:
OCHOBHBIE 3JIEMEHTHI 36MJITHOT'O TIOJIOTHA U BEPXHETO CTPOCHUS IMYTH

3HaTh:

Crioco0sI peryaupoBaHus CKOPOCTH TTOABUKHOTO COCTaBa C KOJIJIEKTOPHBIMU
TATOBBIMH JIBUTATEIISIMHA, SJICKTPOTATOBBIE W TATOBBIC XapAaKTEPUCTHUKH TIPH
Pa3IUYHBIX CIIOCO0aX PEryIUPOBAHUSA CKOPOCTH

3HATD:
Cuiia TSy U cuJjia TOPMOXKEHUSI.

3HaTh:
[ToHsTHE TATOBOM XapaKTEPUCTUKHU MOABUKHOTO cocTaBa. OrpaHUYCHUS Ha
TATOBBIE XapaKTEePUCTUKHU. CIIOCOOBI YBEIIMUCHUS CHITBI TSATH ITOJIBMYKHOTO COCTaBa

3HaTh:
VYpaBHenue  ABwkeHus — moe3na. OCHOBHOE U JIOMOJIHHUTENIHHOE
CONIPOTUBJICHUS JBUKCHUIO

3HATD:

CrocoObl  perynupoBaHHS  CKOPOCTH  DJIEKTPOMOJBUKHOTO  COCTaBa
MEPEMEHHOT0 TOKa

3HaTh:
Ha3nauenue, yCTpOWCTBO W NPUHLMI JECWCTBHS IOJYIPOBOJHHUKOBBIX
npeoOpa3oBaTEIbHBIX YCTAHOBOK MOJABUYXKHOI'O COCTaB

3HATD:



Metonuky pacdyéra myCcKo-TOPMO3HBIX PE3UCTOPOB

3HaTh:
HasHadeHne u yCTpOHCTBO 3JIEMEHTOB MEXaHHYCCKON YaCTH IOABHKHOTO

cocTaBa: KOJECHBIX Map, paM TEJIEKEK, OYKCOBBIX Y3JI0B U y3JI0B CBSI3U KOJECHBIX
map ¢ paMoOd TENeXKH, Y3JIOB CBSI3HM TEJIEKKHM C Ky30BOM, YIOPYIHX H
JUCCUNIATUBHBIX 3JIEMEHTOB PECCOPHOTO MOBEIINBAHUS

3HaTh:
Bunbr konebanuii, ASHTCBYIONINX HA MTOABUKHOW COCTaB

YMmeTh:
[Ipon3BOUTH TATOBBIC U TOPMO3HBIE pacuéra

YMmeTh:
OnpenensiTb  OCHOBHBIE  MapaMeTpbl  PECCOPHOIO  TOJBEIIMBAHUS

KEIIE3HOJOPOKHBIX dKUMAKEN

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6mast TPyIOEMKOCTh JUCHMUIUIMHBI (MOAYJisg) coctaBisieT 16 3.e. (576
aKaJIeMHUYECKUX yaca(oB).

3.2. O06bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MEJarorM4eCKUMHM  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
TIPY MIPOBEJICHUHN yUCOHBIX 3aHATHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonrakTHas paboTa Ipu nMpoBeleHHH YUeOHBIX 3aHATHI (BCEro): 320 | 64 64 96 96
B ToMm uncne:
3aHATHSA JIEKIHOHHOTO THIIA 128 32 32 32 32
3aHATHSI CEMUHAPCKOTO THIIA 192 32 32 64 64

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (popMe caMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCS C
NeJarornyeCKuMu pabOTHUKAMU U (MJIH ) JIUIIAMHU, TIPUBJICKAEMBIMH K peaJIU3alluN
oOpa3oBaTrenpHON TpOrpaMMbl HA HHBIX  YCIOBUAX, TMPU  TPOBEIACHUH
MIPOMEXKYTOUYHOM aTTECTALIMU COCTaBisieT 256 akaJeMUYecKux yaca (0B).




3.4. Ilpu 0Oy4eHnu no MHANBUAYAIBHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE IIPH

YCKOPEHHOM 00Yy4YeHHH, 00BEM JTHUCHMUIUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH

MOJIHOCTBIO B (DOpME CaMOCTOSITEIbHOM paboThl 00yJarouxcs, a Takxke B hopme

KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )

JIMaMu, IPpHUBJICKACMBbIMU K pCaJIn3alilun O6p330B3TCJ'IBHOI>i IporpaMmbl Ha UHBIX

YCIIOBUAX, IIPU IPOBCACHUN HpOMe)KYTOqHOfI aTTeCranuu.

4. ConepkaHue JUCHUTUIMHBI (MOIYJIIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Ponw TpancnopTa B 93KOHOMHUKE CTpaHbI
BI/I,HLI TpaHCIIOPTA, aHATIN3 CTATUCTUYCCKUX ToKa3aTeiaeH pa6OTLI TpaHCIIOpTa. PaszButne
JKCJIC3HOAOPOIKHOI'O TpaHCIIOpTa B Poccun n B MHUpC

PazBuTue TaroBoro IIOABHUXHOI'O COCTaBa

[Ipeanocelnku BO3SHUKHOBEHUS JIOKOMOTUBOB. [1yTH pa3BUTHs TATOBOro NOJBUKHOIO cocTaBa. [lapoBo3bl,
TEIJIOBO3bI, 3JIEKTPOBO3bI. Pa3BuTHE TATOBOr0 MOJIBHKHOIO COCTaBA Ha KeEJE3HbIX foporax Poccuiickoit
Nwmnepun, CCCP, Poccun

WnppacTpykTypa Kelne3HbIX J0pOor

Hmxuee cTpoeHne myTH, Ha3HAYEHUE, yCTPOMCTBA U OCHOBHBIE DIIEMEHTHL. BepxHee CTpoeHHe MyTH.
Ha3HAauYeHHe, YCTPOUCTBO, OCHOBHBIE AIeMEHTHI. CTPEIOYHbIE TEPEBOABI.

CucTteMbl aBTOMAaTHUKH Y TEJIEMEXAHUKU HA JKEJIE3HBIX JOPOrax, UX Ha3HaueHHeE. Y CTpOICTBa
aBTOOJIOKMPOBKH Ha HENIEKTPUPHUIIMPOBAHHBIX U 3JIEKTPU(UIIMPOBAHHBIX yJacTKaX JKEJIE3HBIX J0POT.
JByX-, TpeX- 1 ueTbIpéX3HayaHasi aBTOOJOKUPOBKA. 3HAUCHUS CUTHAJIOB

Cucrema TITrOBOTO 3JEKTPOCHAOKEHUS AIEKTPOCHA0KEHHSI IOCTOSTHHOTO Toka 3 kB, 25
kB 50 I'mr, 2x25 kB

HazaHueHue cucTeM 3JeKTPOCHAOKEHHSI. DHEPreTHIECKast I[eTb CUCTEMBI dJICTPUIECKO# Tsaru. OCHOBHBIC
3JIEMEHTHI TATOBBIX MOACTAHIIMN MOCTOSHHOTO TOKA M IEPEMEHHOTO TOKOB. Y CTPOHCTBA CEKITMOHUPOBAHUS
KOHTaKTHOW ceTd. [IpenMytecTBa 1 HEIOCTATKH CUCTEM DJIIEKTPUIECKOH TATH

KonTakTHas ceThb jKeJIe3HBIX aopor

Bupl KOHTAKTHBIX ITOJIBECOK, 00JIACTh UX MIPUMEHEHHs. Ha3HaueHne u TUIIB OCHOBHBIX JIEMEHTOB
KOHTAaKHO# MOJIBECKH: OTIOPBI, M30JIATOPbI, KOHTAKTHBIHM, HECYIIMH U YCUITMBAIOLINI TPOBOJIA, PUKCATOPBI,
32)KMMBI ¥ CTPYHBI. PacroioxeHne KOHTAaKTHOWTO MPOBO/A B IIaHe U Npoduiie. AHKEpPHbIE Y4aCTKH
KOHTAaKHOU ceTu

KﬂaCCI/I(bI/IKaI_[I/I}I IIOABUKHOI'O COCTaBa
Knaccudukanus Tsroporo moABMKHOTO COCTaBa. JIIEKTPOIIOIBIKHOM cocTaB. CrcTeMa YCIOBHBIX
o0o3HaueHnH, npuMeHsieMas Ha xelie3HbIX goporax CCCP u Poccuiickoii ®denepanuu. [Tonsrue oceBoit

¢hopmybt

ABTOHOMHBIN TSATOBBIH MTOABMKHON COCTAB

ITapoBo3, ero sHepreTuveckas 1ernb

THHOBOS, €T0 DOHEPreTUYCCKad 1CIb. Hepeaaqn MOMOIHOCTH TCIIJIOBO30B -- MEXaHUYCCKasd, rTuaApaBIndcCKad,
3HeKTpI/I‘IeCKaﬂ IOCTOSHHOTO, HepeMeHHO-HOCTOHHHOFO nu nepeMeHHoro TOKOB

HeaBTOHOMHEII TATOBBIN NOABUKHONW COCTaB
3J'I€KTp0H0IlBH)KHOI71 COCTaB. CXGMLI (I)OpMI/IpOBaHI/ISI I10€310B Ha SHGKTpI/I‘{CCKOﬁ TiAre.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

3JI€KTpOHOZ[BI/DKHOﬁ COCTaB KCJIC3HBIX JOPOTI MOCTOAHHOI'O TOKA C KOJUICKTOPHBIMU

TATOBBIMHU ABUI'aTCIIAIMHU U pCHCﬁHO-KOHTaKTopHOfI CHCTEMOH YIIPABJICHHUA
CprKTypa 9.1I1.C. IOCTOSAHHOI'O TOKAa, OCHOBHBIC 3JICMCHTBI CHJIOBBIX meneH 3.1.¢. MOCTOSHHOTO TOKa

10

KOJ'IJ'ICKTOpHaH QJICKTPpHUYECKasd MalllrHa
HpI/IHHI/IH NCHUTCBHS U JIEMEHTHI KOHCTPYKINHN KOJ'IJ'IeKTOpHOﬁ 3J'IeKTpPI‘I€CKOI71 MallluHbI

11

VY CTpoicTBO M MPUHIIMIT AEUCTBHUS OECKOJUIEKTOPHON AIIEKTPUYECKON MAITHBI
IIEPEMEHHOT0 TOKA

Cuctema Tpéx(azHOTo MepeMeHHOT0 TOKa. Y CTPOWCTBO POTOpa U cTaTopa TPEX(Pa3HOTO aCHHXPOHHOTO
neuratens. CTpyKTypHasi cXeMa dJIEKTPOIOABIDKHOTO COCTaBa ¢ 0ECKOJUIEKTOPHBIMHA JIBUTATEIISIMH
MEPEMCHHOT'O TOKa

12

VYpaBHeHUE IBM>KEHUSA 110€3/a U CUJIbI, ICMCTBYIOIIKME HA TTOE3]T

Teopema 0 MONHON KUHETUUECKOM 3HEpruu Tena. BeiBoa ypaBHEHUs IBHKEHHS MOE3/a.

[MoHsTHe ynenbHBIX CHiI. Y paBHEHHE IBIXKSHHUS 110€3/1a B yIeNIbHOM (opme

Cunpl, geiircByronue Ha noe3q. AHanus ypaBHeHuUs ABMXKEHUS NIOE3/1a U ONIPEACIEHUE PEKIUMOB
JIBUKEHUS

O6pa3zoBanue cwibl TArH. OTpaHWYCHUS Ha BEIHINHY CHIIBI TATH, METOIBI €€ YBEeIHMUCHHS

Cuna TOpMOKEHUS

CuJiibl CONPOTHUBIICHU ABMKEHHI0. OCHOBHOE U IONOJHUTEIBHOE CONPOTUBIEHNE ABMKEHUIO. [IprunHbI
BO3HHKHOBEHUSI, (DaKTOPHI, BIUSIOIINEC HA BEIMIMHY COTIPOTURIICHUS BIKCHUIO. PacuéTHbie
COOTHOLLIEHUS JIS ONIPEAEIICHUS CUJI CONIPOTUBIICHUS IBUKEHUIO

13

SJIGKTpOMeXEIHI/I‘IeCKI/Ie H JJICKTPOTATI'OBLIC XapPAKTCPHUCTUKU ABUTATCIIA ITIOCTOAHHOI'O

TOKa
YPaBHeHI/IH QJICKTPOTATOBBIX XaPAKTCPUCTHUK. HpI/IHI/ILIHLI PEryIMpoOBaHusl CKOPOCTU ABUKCHUA
MOJABHKHOTO COCTaBa C KOJUICKTOPHBIMHU TATOBBIMHA ABUTATCIIAMU

14

DNEKTPOTATOBbIE U TATOBBIE XaPAaKTEPUCTUKH IIPH PA3IMUYHbBIX CIIOCO0AX PEryIupOBaHuUs
CKOPOCTH JIBHKECHHUS

Tsroseie XapaKTCPUCTUKU. Ycnosus pcajim3ai CUJIbI TATHU, BO3MOKHOCTHU YBCJIIMUCHUA CUJIBI TATU
3JICKTPOBO30B

15

Pacuér IMYCKO-TOPMO3HBIX PE3UCTOPOB MMOJABUKHOI'O COCTABa

Lenn, nocTuraeMele NpUMEHEHHEM ITyCKOBOTO pe3ucropa. KOs uimeHT HepaBHOMEPHOCTH ITyCKa I10
ToKy. OTpe/ienieHne MaKCUMaJIbHOT0, CPEHETO M MUHUMAJIBHOTO ITyCKOBOTO TOKOB. I"pado-aHannTruyecki
METO]l pacyéra IyCKOBOTO pe3ucTopa. Pacuér BEMMUMHBI ITyCKOBOTO CONPOTHUBIICHNS HA MAHEBPOBBIX 1
MEPEXOIHBIX MTO3UIHAX

16

[IeperpynnupoBKH TATOBBIX 3JEKTPOJABUIaTEIEH JIEKTPOIOABUAKHOIO COCTaBA
Hasnauenue neperpynnupoBok aBurareneil. CxeMbl COeTUHEHHsI TATOBBIX IBUTaTeneil. TpeboBaHus K
crocobam meperpynnupoBku. [leperpynnmupoBKr METOJJOM KOPOTKOTO 3aMbIKaHUS, ITYHTOPOBAHUS,
BEHTHJIBHBIN TIEPEX0]] 1 MOCTOBOM Mepexo/l. JJocToMHCTBa U HEAOCTATKH, 00IaCTH IPUMEHEHUSI.

17

HOp}IIIOK IMyCKa 3JICKTPOIMOABHUIKHOT'O COCTaBa IMMOCTOAHHOI'O TOKA
IlocnenoBaTeIbHOCTD AEHCTBUM Ipyu MYCKE U pa3roHe NoJABUIKHOI'O COCTaBa MOCTOSAHHOT'O TOKaA. Amnanuz
CHJIOBBIX LIeTICH 3.11.C. B mponecce mycka

18

[TpuHIMITBI UMITYJIBCHOTO YIIPABJICHUS JIBUTATEIISIMU MOCTOSHHOTO TOKA
I/ICHyHBCHOC PETYINPOBAHNUE HANIPAKEHNUA, MATHUTHOI'O ITOTOKA U COMMPOTHUBJICHUA ITYCKO-TOPMO3HBIX
PE3HUCTOPOB

19

OTansl Pa3BUTHA 3JICKTPOTCXHUKNU
Kpatkoe comepkanue n pe3ynbTaTbl KaXXJOTr0 U3 3TaIoB.

20

[TonsTHE O cucTeMe Tpex(pa3HOro NEPEMEHHOTO TOKa
CI/IHXpOHHLIfl TeHepaTop U aCHHXpOHHLIﬁ JABUTIaTCIIb.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

21

[IpenmyniecTBa nepeMEHHOr0 TOKA U €T0 UCII0JIb30BAHNE
HpI/IHHI/IH nepeaadu 3JICKTPOIHEPTUN Ha AaJIbHUC PACCTOAHUS.

22 |CnocoObl UCII0NIb30BaHUS TPeX(Pa3HOro MEPEMEHHOTO TOKa JUIS LIeTIeH 3JIEKTPUUECKOTO
TpaHCIOpTa
OTtnnune 3aAa4 TATHU OT 3aJa4 NPOMBIIJIICHHOCTU

23 |Cucrema 3JeKTpUYECKOl TATH 0AHO(PAa3HO-TIOCTOSHHOTO TOKA.
CrpykTypa 3.11.C. B CHCTeMa SHeProCHA0KEeHUS

24 B3anMOJeiCTBUE CHCTEM TTOCTOSTHHOTO U TIEPEMEHHOTO TOKA Ha YKEJIE3HOH JIopore
CTaHHI/II/I CTBIKOBAaHMUA. ,Z[ByXCI/ICTeMHLIe QJICKTPOBO3LI.

25 |[lpyrue myTy UCHOJIb30BaHUS IEPEMEHHOT0 TOKA JUIS AJIEKTPUUYECKOT0 TPAaHCIIOPTAa.
CucreMa MOHMKEHHOHN YaCTOTEI

26 |CrocoOsl peryiupoBaHusi CKOPOCTH 2.11.C. 0JHO(A3ZHO-TTOCTOSHHOTO TOKA.
OCHOBHEBIC CHUJIOBBIC YCTpOﬁCTBa 3.I1.C

27 |PerynupoBaHUE HANPSHKCHHS HA T.3.]]
PerynmpoBanue HanpspKEHUS HA T.3.J1. IPU IIOMOIIH TpaHChopMaTopa

28 |Oco0eHHOCTH MEPEKITIUeHHUs CEKIIUH 00MOTOK TpaHcopmaropa.
[TepexonHoil peakTop.

29 |[loHsATHE O CHUJIOBBIX PEOOPA3OBATEIIAX.
HOHprOBO,Z[HI/IKOBLIe AUOAblI U TUPUCTOPBI

30 |IIpocreiimme cxembl BRIIPSIMIICHUS
CxeMLI, MNPUMCHSACMBIC Ha 3.11.C.

31 [OcoGenHocTH pabOTHI BHIMPSMUTENSI HA aKTUBHO-UHIYKTUBHYIO Harpy3Ky.
[ToHsTHE O PEaKTHUBHOM YHEPTHU U KOIPPHUIUESHTE MOLIHOCTH.

32 |Heympasisiemble U YIpaBiIsSeMble BHITPIMUTENN
Pabora o HyneBo# U MOCTOBOW CXeMe BBIIPSAMIICHUS.

33 |OaHO- ¥ MHOTO30HHOE BEITIPSIMIICHUE
PerynupoBouHble XapaKTEPUCTUKH BBITPSIMUTENEH.

34 |CoBpeMEHHBIH 2.11.C. ¢ ACHHXPOHHBIMU TATOBBIMH JBUTATEIISIMHU.
CTpyKTypa CHJIOBOW CXEeMBbI, Ha3HaueHue npeobpasoBaTeneit

35 |OcHOBBI perynupoBaHus aCHHXPOHHBIX T.3.1. Dopmyna Kocrenko
XapaKTepI/ICTI/IKI/I IIOCTOSHCTBA CUJIBI TAT'U U ITIOCTOAHCTBA MOIITHOCTH.

36 |Kmaccudukanmst TpaHCIOPTHBIX CPEJICTB
OCHOBHEBIE (I)yHKI_[I/II/I TPaHCIIOPTHBIX CPEACTB. Tumer OIIOPHBIX 3JIEMCHTOB U I[BH)I(PITeﬂeﬁ.

37 ([IpoTuBOpEUMs CHCTEMBI KOJIECO-PEITbC
HpOTHBOpe‘H/Iﬂ CHUCTEMBbI KOJICCO-PCIIbC. Crioco0bI M3MEHEHHS KOS(I)(l)I/IL[I/IeHTa CHCIIJICHUA. HOCJ’IGI[CTBI/ISI
MPUHATUA CUCTEMBI TJIAJIKOE KOJIECO Ha I'JIaIKOM PEJIbCE.

38 |HazHaueHne MeXaHHMYECKOUN YacTu
OCHOBHBIC DJICMCHTBI, UX HA3HAYCHUC.

39 [Knaccudukanus MeXaHHISCKOW YacTH
KJIEICCI/I(I)I/IK&HI/IH 110 Ky30BaM, 110 COCTAaBHOCTH, IO pECCOPHOMY IMOJABCHINBAHULO, 10 THUITY TATOBOI'O
npuBoaa, 1o Kjaccy TSTOBOM nepeaaqu.

40 |Ky3oBa
Knaccudukanus ky3oBoB. [loHATHE 0 pacdeTe Ky30Ba Ha MPOYHOCTH. [Iporiecchl BO3HUKAIOIIUE TPU
Pa3BUTHUHN CUJIBI TATH.

41 |PambI TenexXKH

Hasznauenne n knaccuduxanus pam Tenexek. bykcossie y3mpr. CriocoOBI H3rOTOBIICHUS paM TEJICKEK.
OCOOCHHCOTH pacyeTa paM TEIIeKEK Ha MPOYHOCTD.
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42

KousecHbie napsl.

KJ'IaCCI/[(l)I/IKaI_[I/IH KOJICCHBIX T1ap. OcH KOJECHBIX mnap. Pacuer konecHbIX rnap Ha MpO4YHOCTb.
CDOpMI/IpOBaHI/Ie KOJICCHBIX T1ap. Konecurie LCHTPHI. bannaxu xoiec

43

DeMEHTHI PECCOPHOIO IMMOABCIIMBAHUSA.
Hasnauenue u knaccudukanus. Ynpyrue sneMeHTsl. OpuKIMOHHbIE 3JIEeMEHTHL. Bsizkue aj1eMeHTHI.
Yupyro-QpuKIIOHHBIEC 3IEMEHTEI. YTIPYTo-BI3KHE CBS3H. [[HEBMaTHUECKHET PECCOPHI

44

Peccopnoe noasemmBanue.
[TepBuuHOE, BTOpHYHOE peccopHOE moABenTiBanre. OCHOBHBIE IIEMEHTHI IEHTPAIBHOU CTYIICHH
PECCOPHOTO MOABEIIUBAHUS.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlabopaTopHbie paboThI

HaumenoBanue nabopaTopHbIX paboT / KpaTKoOe cofepKaHHe

I/I3y‘IeHI/IC pa6OTbI QJICKTPOIITHCBMATUYCCKOT'O KOHTAKTOpa
Ha3HaueHue J1eKTpOTHEBMAaTHUECKOT0 KOHTAKTOPa. Y CTPOMCTBO JIEKTPOITHEBMAaTHUECKOTO
KoHTakTopa.lIpuHIMI 1eHCTBUA 2JIeKTPOIHEBMAaTHUECKOTO0 KOHTAKTOPA.

N3yuenne paboThl 3JIEKTPOMarHUTHOTO KOHTAKTOpa

Hasnauenue QJICKTPOMAIrHUTHOI'O KOHTAKTOpPA. YCTPOﬁCTBO DJICKTPOMAIrHUTHOI'O KOHTaKTOpa.HpI/IHHI/IH
HCﬁCTBHH QJICKTPOMAruuTHOr o KOHTaKTOpa.HCCHCZ{OBaHI/IC XapaKTCPUCTHUK DJICKTPOMATrHUTHOT'O
KOHTaKTOpa.

Haznauenue IpYNIIOBOIO MEPCKI0YATECIIA. yCTpOﬁCTBO TpyHnIoBoro

HepeKJ’IIO‘laTCHSI.HpI/IHI_II/IH ﬂeﬁCTBHH IpYIITIOBOTO IIEPCKIIOYATECIIA
Ha3nauenue rpynnoBoro nepexirodarens. Y CTpoiCcTBO rpynnoBoro nepexnouaress. [Ipunnun neicteus
TPYNIOBOrO NEPEKITIOUaTENs]

N3yuenune paboThl OBICTPOICHCTBYIONIETO BHIKITFOYATEIS SJIEKTPOBO3a MTOCTOSTHHOTO TOKA
HazHaueHue OBICTPOIEHCTBYIOMIETO BBIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKITIOuaTess. [ IpuHIun geficTBUS OBICTPOACHCTBYIONIETO BHIKIIOYATeNs. ccneioBaHe XapakTepHCTHK
OBICTPOIEIICTBYIOIIETO BBIKIIFOUATEIS

I/I3y‘{eHI/IC paGOTbI KOJUICKTOPHOTO TATOBOI'O JJICKTPOABUTATCIIA
HasnaueHnue TAroBoro 3ieKkTpoaBuraTess. Y CTpOHCTBO KOJUIEKTOPHOTOTSATOBOTO
anekTpoaBuratess. [ [puHIuI JeHCTBUS KOIJIEKTOPHOTOTATOBOTO JIEKTPOABUTATENS.

N3yuenne paboThl OBICTPOAEHCTBYIOIIETO BBIKIIOUATENS 3JIEKTPOBO3a OCTOSHHOTO
TOKa.
HazHaueHue OBICTPOICHCTBYIOMIETO BBIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO

BhIKITRoYaTe st [IpuHIUT neiicTBrs OBICTPOACHCTBYIOMIETO BEIKIFOUaTeNs. FccneqoBanue XapakTepUCTHK
OBICTPOJCHCTBYIOMIETO BHIKITIOYATEIIS

KOHTpOJ'IJ'Iep MAaIINMHUCTA 3JICKTPOIIOC3/1a ITOCTOAHHOI'O TOKA
Hasnauenue KOHTpoJUIEpa MAlIMHUCTA. Y CTPOMCTBO KOHTpoOJuIepa MalmHucTa. [IpuHnun neicteust
KOHTpOJUIepa MamuHucTa. HazHaueHne n GyHKINH PyKOSATOK KOHTPOJUIEpA MAIIMHICTA

N3ydeHune cuinoBOi CXeMBbI AJIEKTPOIOE3/1a MOCTOSIHHOTO TOKA

PacrnonosxeHne 2JIeMEHTOB Ha CHJIIOBOM CXEME. HGHL IMPOTCKAaHUs TOKa NPpH IMOCICAOBATCIIBHOM
COCMHCHHUHU TAT'OBbIX ,Z[BHFaTeJIefI. HGHL MPOTCKaHUsA TOKA NPH MMapajjICIbHOM COCIMHCHUN TATOBBIX
JIBUTaTeEeH.

KOHTpOJIJ'ICp MAalIMHUCTA MACCAKUPCKOTO IJICKTPOBO3a ITOCTOAHHOT'O TOKA.
YcerpoiicTBo KOHTpoJuiepa MamnHKucTa. [IpuHImn neicTBus KOHTposuiepa MamnaucTa. Haznauenue u
(yHKIIUY pYKOSITOK KOHTPOJUIEpa MAIIHHUCTA.
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10

KoHTposuiep MammHUCTa rPy30BOTO 3JEKTPOBO3a MOCTOSHHOTO TOKA

Hasnauenue KOHTpoJuIepa MalIMHUCTA. Y CTPOMCTBO KOHTpoIepa MamuHucTa. [Tpuniun neicTus
KOHTpoJuIepa MamuHucTa. Ha3HaueHue U (GyHKIUY T1aBHOHM PyKOSTKU KOHTPOJUIEpA MaIlIMHUCTA.
Hasnauenue u (pyHKIUM TOPMO3HOU PYKOATKM KOHTpoJulepa MamuHucTa. Ha3sHauenue u GyHKIuM
PEBEPCUBHO-CEIEKTUBHON PYKOATKM KOHTPOJIIEPA MAIIUHUCTA.

11

H3ydeHue cuiioBoi CXeMbl 3JIEKTPOBO3a TOCTOSSHHOIO TOKA

O603H8.‘-ICHPIC OCHOBHBIX 3JIEMCHTOB BHCKTpH‘{CCKOﬁ cxeMbl. PacnosioxxeHne 3JIEMEHTOB Ha CHJIOBOU
CXEMC. HCHL HpOTeKaHI/ISI TOKa HpI/I IIOCJICA0OBATCIIBHOM COCAMHCHUHU TATOBBIX I(BPIFaTeJIeﬁ. HGHL
HpOTCKaHI/Iﬂ TOKa HpI/I HOCJIG,HOBaTeHBHOM-HapaHHCHBHOM COCOUHCHUU TATOBBIX ,IIBPII‘EITGJIQFI. HCHB
HpOTCKaHI/Iﬂ TOKa HpI/I napanneanOM COCANHECHHUU TATOBBIX I[BI/II‘aTCJIGI\/‘I.

12

I/ICCJ'IG,I[OBaHI/IC Imponecca 1mycka rpy3oBoro 3JICKTpOBO3a IIOCTOSIHHOI'O TOKaA.

3armyck KOHTpOJUIepa MAIIMHUCTA M CHIIOBOM IIETH 3JICKTPoBo3a. DUKcaIus napaMeTpoB padboThI
anmnaparoB CHJIOBOM CXeMbl. 3allMCh 3HAYSHHI TOKOB U CKOPOCTEH Ha KaXKJ0M MO3UIIUHU PEeryITupOBaHusl.
[TocTpoenue mycKoBO 1uarpaMMbl

13

OcobenHoctu perynupoBanus ckopoctd Ha DI1C omHOPa3HO-TIOCTOSTHHOTO TOKA
WN3menenue CKOPOCTH ABUIKCHUSA OIIC IIpHU U3MCHCHNH HAIIPSIKCHUA HA TATOBLIX ABUrATCIIAX. H3menenne
CKOPOCTH ABUIKCHUS OIIC IpU U3BMCHCHUU MAIrHUTHOT'O ITOTOKA TATOBBIX I[BHFaTeHeﬁ. Hasnauenne
TpaHc(hopMaTopa, BRIIPSIMUTES, CTIIaXKUBAIOIIETO PeakTopa.

14

PerynupoBanue HanpsiKeHHsI HA BTOpUYHONW 00MOTKe TpaHchopMaTopa

PerynupoBaHnue HanpspkeHHs1 Ha BTOPUYHON 00MOTKe TpaHcdopmaropa

[TpuHIMT perynIupoBaHusi HA BTOPHYHOM 0OMOTKeE TpaHchopmarTopa. BerpeuHoe BKIIIOUEHHE BTOPUYHBIX
0oOMoTOK TpaHcdopmaropa. CorilacHOE BKIIIOYEHHE BTOPUYHBIX 0OMOTOK TpaHchopmaTopa. OCHOBHbIE
pacdeTHbIE COOTHOIICHHS TP PETYJINPOBAHIY HA BTOPUYHON 0OMOTKE TpaHc(opmaTopa.

15

PerynupoBanue HanpskeHus: Ha IEpBUYHON 0OMOTKE TpaHChopMaTopa

[IprHIMD perynnpoBaHus Ha IEPBUYHON 00MOTKe TpaHc(opmaTropa. OCOOEHHOCTH PEryINPOBAHIS Ha
nepBUYHOI 00MOTKe TpaHchopmaropa. KoHeTpykums TpancdopMaTopa npu peryIupoBaHUN Ha
MEepBUYHOI cTopoHe TpaHchopmaTopa. OCHOBHBIE pacueTHBIE COOTHOIICHHUS NPH PETYINPOBAHUHN Ha
MePBUYHOI 00MOTKE TpaHCpopMarTopa.

16

I[I/IO,I[HLIC BBIIPAMUTEIIN

[IpuHuun neiictus BeinpsimuTeneil. [IpuHnun qelcTBust 0IHOMOIYIEPUOAHOTO BhIpAMUTeNd. [Ipunnun
JIEHCTBUS IBYXIOJIYIIEPUOJHOTO BBIIPSIMUTENS C HYJIEBBIM BBIBOJOM. [IpuHIIMIT 1eHCTBUS MOCTOBOTO
BEINIPSIMATEIS BEINPSMUTENL. BpeMeHHBIe TnarpaMMbl paboThI BEIIPSIMHUTEICH.

17

[IepexoHbIE peaKTOPbI

Hasnauenue MEPEXOJHOr0 peaKTopa. CXxeMbl BKIIOUCHUS NEPEXOAHOTO pCAKTOpPA HAa XOAOBBIX MO3UIUAX
peryjimpoBaHus. CxeMBbl BKIIOUEHUS TNEPEXOJHOTO p€aKTOpa Ha MPOMEKYTOUYHBIX MMO3UIUAX
perynupoBaHus

18

BenTunpHbIl iepexon
ITpuHuMN AeiicTBYSI BEHTUIILHOTO NEPEX0AA. PexXUM CUMMETPUYHOTO BBIIPSAMIICHUS HAIIPsDKEHUs. Pexum
HECHUMMETPUYHOTO BBINPSMIICHHS HAIPSKESHUS

19

Llenn ympaBiieHHs 2JIEKTPOBO3a OJHO(A3HO-TIOCTOSTHHOTO TOKa

YCTPOﬁCTBO KOHTpOJUIEpa MAalIMHUCTA. HpI/IHIII/IH ﬂeﬁCTBHH KOHTpOJJIEpa MAallIMHUCTA. Haznauenue n
(I)yHKL[I/II/I PYKOSATOK KOHTPOJIJIEpA MalllUHUCTA. CxeMa CHIIOBBIX ueneﬁ DJICKTPOBO3a. HpI/IHHI/IH
PETYINPOBAHUA HANIPAXKEHUA HA TATOBBIX ABUTATEIIAX

20

MCTO,Z[BI HCCICA0OBaHUA KoJieOaHMit QJICKTPOMIOABUIKHOT'O COCTAaBaA. MCTOI[BI
(I)I/IBI/I‘-ICCKOFO U MAaTEMAaTUYCCKOI0 MOACIINPOBAHUS KoJieOaHuii. PaMbl TeleKKu
SJICKTPONMOABUIKHOTO COCTaBa

3HAKOMCTBO C METOJaMH (bH3I/I‘~IGCKOI‘O 1 MaTeMaTUCKOIro MOJACIIMPOBAHUS 3JICKTPOBO30B 1

MOTOPBAroHHOI'0 MOJABUKHOTO COCTAaBa, 4 TAKKE O3HAKOMJICHUE C HA3HAYCHUEM paM TCJICIKCK. Pa6ora co
CTCHAOM (1)1/131/1‘1601(01“0 MOJCINPOBAHUA.
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21

HccnenoBanue BUI0OB BOZMYLICHUH, NIEUCTBYIOIIUE Ha 3.11.c. KHHEMaTneucKkoe, CUII0BOE
U MapaMeTpuyeckoe Bo3MylleHus. KoHCTpyKius Kon€cHON napel 3J1€KTPOIOIBUKHOT O

coCTaBa
W3yuyeHne BUAOB BO3MYIIEHHUH BBI3BIBAIOIIMX BHIHYKICHHBIE KOJICOAHHS 3.11.C. IPH IBUKEHUH B
PeNbCcoBOil Konee U crocoObl 3aJaHNs BO3MYIIEHUI

22

V3I1bl CBA3U KOJIECHOU MAaphl U PaMbl TEIIEKKH.
3HaKOMCTBO ¢ KOHCTPYKIHEH OYKCOBBIX y3110B. OCHOBHBIE TIPHUHITUITEI (DOPMUPOBAHHS KOJECHBIX IIap.
W3ydenns GYKCOBOTO y3J1a B COOTBETCTBUH C MHIBHBHUIYaJIbHBIM 3aaHHEM.

23

V371b1 CBSAI3U paMbl TEJNEKKHA U Ky30Ba BaArOHOB 3JIEKTPOIIOE3/10B

3HAKOMCTBO C Y3JIaMU CBSI3U PaMbl TEJIEKKH U Ky30Ba BATOHOB AJIEKTPOIOE3/I0B. Y3€ell COeTUHEHUS C
LCHTPAIBHON chepruuecKoi OMOpoii. Y3kl ONMPAHUS C OTIOPO Ha CKOJB3YHBL. Y3eIl C MTHEBMATHYCCKIM
YIPYTUM 3JIEMEHTOM.

24

VY315l cBSI3U KY30Ba U paMbI TCJICIKKHU SJICKTPOBO30B

3HaKOMCTBO C y30aMU CBS3H Ky30Ba U PaMBbI TEJIC)KKH HJIEKTPOBO30B. Y3€Il COSAMHEHUS C )KECTKOU
IUIOCKOM IIMJIMHAPUIECKON ONIOPOM. Y3IIbl COEIUHEHUS C MASITHUKOBOM OMOPOM. Y3JIbl COEAMHEHUS CO
IIKBOPHEM, JTFOJICYHBIM YCTPOWCTBOM M CKOJIB3YHAMH, C ITOTIEPEYHBIM BO3BPAIIAOIINM YCTPOHCTBOM.

25

I'unpaBnmaeckue u GPUKIMOHHBIE TACUTENH KOJICOAHUH TTOABIKHOTO COCTaBa
YcTpoiicTBO (OPUKIIMOHBIX U THAPABINYCCKUX racuTeNel koeOanuil. M3yueHne ux XxapakTeprcTHK Ha
OCHOBE MPOTpaMMBbl, pa3paboTaHHOH B mporpaMMHou mnakete LabView.

[IpakTrueckue 3aHATHS

n/o

Temaruka MPaKTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Kitaccudukanust moaBmKHOTO COCTaBa.

PaccMarpuBaeMble BOIIPOCHL:

- KJaccuduKays TAroBoro MOABMKHOIO COCTaBa KEJIE3HBIX JIOPOT, IPUMEHsieMasi Ha JKeJIe3HbIX J10porax
Poccuiickoit ®enepanuu

CucreMa TAroBOro BHGKTpOCHa6)KCHI/IH 3J'IeKTpOCHa6)I(eHI/I$I JKCJIC3HBIX JOpOr
PaccmarpuBaeMbie BOTIPOCHI:

- CHCTEMa TSTOBOTO 3JICKTPOCHAOKEHHS TOCTOSHHOTO ToKa 3 KB. CrucTema TATOBOTO 3JIEKTPOCHA0KEHUS
nepeMeHHoro Toka 25 kB 50 I'n.

KonrakTHas cets.

PaccmarpuBaemble BOIPOCHL:

- YCTPONCTBO KOHTAKTHON CETH JKEJIE3HBIX IOPOT IIOCTOSHHOTO TOKA;
- YCTPOMCTBO KOHTAKTHOM CETHU >KEJIE3HBIX JOPOT IIEPEMEHHOI0 TOKA.

YPaBHCHI/Ie ABHOXKCHUA 110€31a U CHUJIbI, HeﬁCTBYIOHlHe Ha 1moc3a
PaCCManI/IBaGMHC BOIIPOCHI:

- PEKUMBI IBUKCHUSA noe3na4

- YPaBHCHUC ABUKCHUSA IPU PA3HBIX PEKUMAX JIBUIKCHUS 1TOE3/1a.

DIIEKTPONOABUKHON COCTAB KEJIE3HBIX TOPOT MOCTOSHHOIO TOKA.
PaccmarpuBaemble BONIPOCHI:

- 3JIEKTPOIIOIBIYKHOM COCTaB JKEJIE3HBIX JIOPOT IOCTOSHHOTO TOKA C KOJJIEKTOPHBIMHU TSATOBBIMHU
JIBUraTeJIIMU U PEIEHHO-KOHTAKTOPHOW CUCTEMOM yNpaBIECHUS.

KOHJ’ICKTOpHBIﬁ QJICKTpUYICCKAas MallliHa.
PaCCManI/IBaCMLIC BOIIPOCHI:
- KOHCTPYKIUA U NPUHIHAIT HeﬁCTBHﬂ 3HCKTpH‘{€CKOﬁ MallrHbl HA IPUMEPE KOJUICKTOPHOT'O TATOBOI'O

QJICKTPOABUTATEII IIOCTOSAHHOI'O TOKA.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

n/m
7 |beckosiekTopHas 3IEKTpUYECKas MallIMHA
PaCCManI/IBaeMI:Ie BOIPOCHI:
- yCTpOfICTBO Y IpUHIUIT )leﬁCTBPISI 6CCKOHHCKTOpHOﬁ BHGKTqueCKOﬁ MallluHbI IEPEMEHHOI'O TOKA.
8 |DnexkTpoMexaHMYeCKHE U 3JIEKTPOTITOBbIE XapaKTEPUCTUKH JIBUTATelIs TOCTOSSHHOTO
TOKa
PaccmarpuBaeMbie BOTIPOCHL:
- YPaBHEHMSI 3JIEKTPOTATOBBIX XapaKTEPUCTHUK;
- IPUHULIBI PETYIUPOBAHNA CKOPOCTH ABMKEHHUS IMTOABUKHOTO COCTaBa C KOJJIEKTOPHBIMU TATOBBIMHA
JABUTaTCIISIMHU
9 |Cmoco0Os1 perynupoBanus ckopoct Ha DI1C mocTossHHOTO TOKa
PaCCManI/IBaeMI:Ie BOIIPOCHI:
- UIBMCHCHUC CKOPOCTU ABUKCHUSA OIIC P UBMCHCHNU HAIIPSIKCHUA Ha TATOBBIX ABUTAaTCIIAX. N3meHnenue
CKOPOCTH ABUKCHUSA OIIC pU UBSMCHCHUU MAarHUTHOT'O IMOTOKA TATOBBIX ﬂBHFaTeHeﬁ;
- m3MeHeHue ckopoctu aBrkeHus DI1C npu n3MEeHEeHNU COMTPOTUBIICHHSI ITyCKOBOTO pPEocTara.
10 |YpaBHeHue NBHKECHHUS TIOE3/a
PaCCManI/IBaCMLIe BOIIPOCHI:
- CWJIBL, AEMCTBYIOLIME HA 1T0€3]. PeskuMbl IBMKEHHS TOe€3a
11 |IIpoduns mytu
PaccMarpuBaeMble BOIIPOCHL:
- CHpsIMIICHHE TTPOQUIIS Y TH
12 |ConpoTuBieHHEe ABMKEHUIO MTOE3/1a
PaCCManI/IBaCMLIe BOIIPOCHI:
- PacueT ocHOBHOTO 1 JAONOJIHUTCJIIBHOTO CONPOTUBJICHUS ABUKCHUIO TTOC31a
13 |Bec noesna
OHpeZ[eHeHI/IC BE€Ca 11o€3ga
14 |V nenbHBIE YCKOPSIOUIUE CUITBI, JEHCTBYIONIUE HA MOE3]]
PaccmarpuBaemble BOIPOCHL:
- pacyer U MOCTPOCHUE yIENIbHBIX CUIL.
15 |Kpussle ABMKEHUS MTOE3/A.
PaCCManI/IBaeMLIC BOIIPOCHI:
- IOCTPOEHUE KPUBOM CKOPOCTH OT IIyTH
16 |CmocoOsI perymupoBanus ckopoctd Ha DI1IC oHO(Pa3HO-TIOCTOSTHHOTO TOKA.
N3menenue CKOPOCTH ABUKCHUA OIIC Py UBMCHCHNU HAIIPSKCHUA Ha TATOBBIX JIBUTaTCIIAX. N3menenue
CKOPOCTH ABUKCHUSA OIIC Ipyu IBMEHCHUU MAarHUTHOTO ITIOTOKA TATOBBIX }:[BHFaTeJ'Ieﬁ.
17 |PerynupoBanue HampspkeHHs TpaHchopMmaTopa
[TpuHLIMT perynIupoBaHusi HA BTOPUYHOW 0OMOTKe TpaHchopmMaTopa. BerpeuHoe BKItoueHHE BTOPHYHBIX
00MoTOK TpaHchopMaTopa. CortacHOE BKIFOUSHHE BTOPHYHBIX 0OMOTOK TpaHcopmaropa. [TpuHIum
perynupoBaHus Ha EpBUYHON 00MOTKe TpaHcdopmaropa. OCOOEHHOCTH PEryIMPOBAaHUS Ha IEPBUYHOMN
00MOTKe TpaHchopMaTopa.
18 |YmpaBnsieMbie BEIIPSIMHTETH
IIpuHuun neicTBus ynpasisieMblX BelIpsMuTeneil. [IpuHnun nefdcTBUsA 0JHONOIYIEPUOLHOIO
BhIIpAMUTENS. [IpuHIMT JEHCTBUS ABYXIIOIYIIEPHUOJHOTO BEIIPSIMUTENS C HYJIEBBIM BbIBOJOM. [IpuHIMI
JICHCTBUS MOCTOBOTO BEINPSIMHUTEIISI BEIIPSIMUTENSL. BpeMeHHbIe tnarpaMMbl paOoThI BEIIPSIMHUTENIEH.
19 |CunoBas cxema 3JeKTpPOBO3a MEPEMEHHOTO TOKA CO CTYIEHYAThIM PETYINPOBAHHEM

HanpsokeHus cepun BJISOC
HpI/IHHI/IH perymMpoBaHus HAIPS?KCHUS. O003HaUYEeHHE OCHOBHBIX DJIEMEHTOB BHCKTqueCKOﬁ CXCMBI.
PacnonoxxeHnne 3J1eMEHTOB Ha CUJIOBOM CXEME. HSHL MPOTCKAHUA TOKAa Ha MO3ULHUAX PETYJIMPOBAHUS.
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20

CunoBas cxema 3J1eKTpOB03a IIEPEMEHHOIO TOKA € IUIABHBIM PErYIMPOBAHUEM

HanpspbkeHus cepun 29C5K
HpI/IHHI/IH peryjmMmpoBaHus HAIPSIYKCHU. O003HaUYEeHHE OCHOBHEIX DJIEMEHTOB SHGKTqueCKOﬁ CXCMBI.
PacnonoxkeHue 3J1eMEHTOB Ha CUJIIOBOM CXEME. Ilern) MPOTCKaHUsA TOKa Ha MO3ULUAX PECTYJIMPOBAHUS.

21

Tpenaxkep MalIMHUCTA AJIEKTPOBO3a epeMeHHOoro Toka 1M
IIpuHuune! ynpaBiaeHus 31€KTpoBo30M. HazHaueHue 351€MEHTOB Ha MyJIbTE YIPABICHUS.

22

[TocranoBka nenel 1 3a1a4 Kypca NPakKTUYECKUX 3aHATUN

V3y4eHre KOHCTPYKIIMU MEXaHMYECKOH 9acTH 3.11.c. U HOpMUPOBaHHE HABBIKOB MO IIPOEKTUPOBAHHUIO
PECCOpHOTO MOABEIIUBAHMS;, pa3OUBKa IPYIIBI Ha Opuransl (110 4-5 4eIoBeK). BbIava 3aJaHni Ha
Opurany: Harpy3ka Ha OCh, THII 3.11.C.)

23

KoncTpykius 6ykcoBoil CTyneHH pecCOPHOro MOABEIINBAaHUS 3.11.C.
,Z[OKJ'IE[H 6p1/1ram,1 Ha TCMY: ((KOHCprKHI/Iﬂ 6yKCOBOI7[ CTYIICHU PECCOPHOTO NOABCHINBAHUA 3.11.C.»
3aJJaHHOTO TUIA 3.11.C. (JJOKJIa COMPOBOXKAACTCS MIPEe3CHTAIMEN CO CXeMaMU U YepTekaMi KOHCTPYKIIHN).

24

KoHcTpyKIHs Ky30BHOM CTYIIEHH PECCOPHOTO ITOABEIIMBAHUSA J.11.C.
Hoxnan 6puraasl Ha TeMy: « KOHCTpYKIHS Ky30BHOH CTYIIEHH PECCOPHOTO TTOABEITHBAHUS 3.11.C.»
3aJaHHOro0 Tuia 3.11.C. (,I[OKJ'I&I[ COIIPOBOKAACTCA Hpe3eHTauHeﬁ CO CXEMaMHU U YCPTECIKAMU KOHCprKLII/II/I).

25

KOHCTPYKI_II/IH MMPpOOJOJIbHBIX cBsI3el Ky30Ba C TCIIC)KKAMHU
Joxman 6puraas! Ha TeMy: «KOHCTpyKIUs IPOJONBHBIX CBI3€H Ky30Ba ¢ TeIEKKaMU 3aJJaHHOTO THUIIa
3.11.C. (AOKJIAJ] COMPOBOXKIAETCA MPE3eHTalMel CO CXeMaMH U 4epTesKaMHu KOHCTPYKILIUH).

26

KOHCTPYKI_II/IH TATOBOI'O IMprUBOJia 3.11.C.

Joxman 6purans! Ha Temy: «KOHCTpYKIus TATOBOTO MPUBOJA 3.11.C.» (TATOBBIH JBUIATEINb, PEAYKTOP,
My(Ta, BaJIONPOBO/BI) 3aJAHHOTO THUIIA 3.11.C. (TOKJIAJ COIPOBOXKAACTCS MPE3CHTALUEH CO CXEMaMHt U
YepTeRKaMHu KOHCTPYKIIUH)

27

KoHncTpykuus mpo10iabHbBIX CBA3EH Ky30Ba C TEIEKKAMU.
Hoxman 6puransl Ha Temy: « KOHCTPYKITUS MPOIOJIBHBIX CBA3EH Ky30Ba C TEJIEKKaMU» 3aJJaHHOTO TUTIA
3.11.C. (HOKJIAJ COMPOBOXKIAETCA MPE3eHTANEel CO CXeMaMH 1 YepTesKaMHi KOHCTPYKIINH).

28

OHpeHeHeHI/IC OCHOBHBIX IIapaMCTPOB IKHUIIAKA
OmnpezeneHne Macchl Ky30Ba U IIOAPECCOPEHHON MacChl TENEXKKH, OIIpee/ICHIe CTATUYECKUX TPOrHOoB
PECCOPHOTO TOBEIIUBAHHS.

29

Ornpezenienne ynpyrux XapakTepuCcTHK PeCCOPHOTO MO IBEITUBAHMS.
Omnpenenenne )XecTKOCTEH Ky30BHOM 1 OYKCOBOM CTyIEHEeH pecCOpHOTo IO/IBEIINBAHMS, OIIPEICICHIE
JKECTKOCTH YIPYTHX 3JIEMEHTOB PECCOPHOTO ITO/IBEIIMBAHMSL.

30

Onpez[eneHI/Ie AUCCUITAaTUBHBIX XaPAKTCPUCTUK PECCOPHOTO IMOABCIINBAHUS.
Omnpenenenre CyMMapHOTO IeMII(UPOBaHHS KY30BHON B OyKCOBOH CTYIEHEH pECCOPHOTO MOABEIINBAHNS,
onpezenenue K03PpPUIMEHTOB AeMIIPUPOBAHUS TUCCUTTATUBHBIX JIEMEHTOB PECCOPHOTO MOIBEITUBAHUSI.

31

OnpeneneHHe napaMeTpoOB 3aJaHHOI'0 3JIEMCHTA PCCCOPHOTO MOABCIINBAHUSA.
Onpeznenenue napaMeTpoB 3JIEMEHTA PECCOPHOTO MOBEIINBAHUS B 3aBUCUMOCTH OT KOHCTPYKIIUU
9KHUIaXa-TIPOTOTHIIA (MHIUBHIYaIbHOE 3a1aHHeE.

32

HO}IFOTOBKa OTYCTA 10 MPAKTUYICCKHUM 3aHATUAM.

CocTaBiieHHE OTYETA 110 BHIITOJEHHBIM MTPAKTUYCCKUM 3aHATHUAM

33

3aH_[I/ITa OTYCTA IO NPAKTUYICCKHUM 3aHATUAM
3ammra.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

/o

Bun camocrositensHo# paboTh

[Tonroroska k mabopaTopHbIM paboTaM, 0opMIIEHUE PE3YIbTATOB IKCIIEPUMEHTOB




Bun camocrosiTensHO#M paboThI

n/m
2 |[ToaroroBka K MPaKTUYECKUM 3aHSATHSIM
3 | BeimonmHeHnue KypcoBoi paboOTHI.
4 | BeimoJIHeHHE pacyeTHO-TPapuIeCKO pabOThI.
5 | [loaroroBka K MpoOMeKyTOYHON aTTECTALIUU.
6 | IlogroroBka K TEKyIIeMy KOHTPOJIIO.

4.4. IlpumepHbIil TepevyeHb TeM BUIOB paboT

2. IlpumMepHBIil mepeyeHb TEM KyPCOBBIX padOT
BapuaHTsl 3a71aHUl IPUBEICHBI B IPUIIOKEHUU

NCXO/JHbIE ITAPAMETPDI

Hasznauenue OI1C

Turm TAroBoro IBUraTess

KomnuectBo TOJI nx

JuameTtp GaHmakel KojieCHOMU mmapel, MM DO

Bec, npuxopasmuiics Ha OJIHY K.1I., TC Po

[lepenaTounoe oTHomeHue ?

KoaddurmmenT sxcruryaTaiinoHHOM neperpy3ku ki
Koadduiment HepaBHOMEpHOCTH Imycka 1o Toky kHl
ComnpoTuBiieHHEe 0OMOTOK TATOBOTO aBUrarens, Om 7ra
ConpoTuBiieHHe 0OMOTOK BO30YKI€HUSI TATOBOTO ABUraTens, OM ?ros
MuHuManeHbIN KO3PGUITUEHT PETyIUPOBaHUS BO3OYKIACHUS 7min
KoHcTpyKImoHHasi CKOpOCTh, KM/4 7KOH

YckopeHue T0KOMOTHBa, M/c2 a

Homep nmozuiuu peryiupoBaHus

NunuBnnyansHoe 3ananue. Llenu ynpaBnenus

BapuanTsl 3a1anuii

1)




I'py30Boii anektposo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 TokonprueMHUKaMHU

2)

['py3oBoii anexTporo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BBICTpOICHCTBYIOIINM BBIKITFOYATEIIEM

3)

I'py3oBoii anextporo3 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 anextposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-KOMITpECCOPOM

5)

ITaccaxxupckuii anekrpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 ToxonpueMHUKaMHU

6)

[Taccaxupckuii anexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeICTpOIEHCTBYIOIIMM BBIKITIOUATEIEM

7)

[Taccaxxupckuii anektpoBo3 AL4846eT 6 127023 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTop-BEHTWIATOPOM

8)
Onexrponoesn K106 4 1000 15 3 1,5 0,1 0,4 0,2 0,4 110 0,6 7

ToxonpueMHUKamMu

9)

Onexrponoe3n AK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
brICcTpOAENCTBYIOIIMM BBIKIIOYATEIEM



10)

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

2 Kypc 2 ceMecTp

HpOCKTI/IpOBaHI/Ie CHJIOBBIX HGHCIZ TATOBOI'O IOABMIXXHOI'O COCTaBa
MMEPEMCHHOI'0 TOKa € KOJUICKTOPHBIMHU TAT'OBBIMU ABUT'aTCIIIMU

Hcxomubple TaHHBIE

Tun »s.am.c. OceBas ¢opmyna HomuHanmpHas MoOIIHOCTH T.3.4., KBT
HomunaneHoe Hampspkenue T.3.4., B HomunanbHast ckopocts 3.1.c., km/4 K.
T.3.1. B HOMHUHaIbHOM pexume K.aja. TtiaroBod nepegaun Koaddunment
HOpMaJIbHOTO BO30yxnaeHus KoappuuueHT sKcrryaTaimoHHOW Meperpys3ku
Koaddumment nynscanuit Matepran 0OMOTKH CTiaXKHBAIOLIETO peakTopa

BapuaHTsl:

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

4 snexktpomnoesn 20 — 20 150 325 60 0,92 0,90 0,95 1,2 0,21 mMenp

S anextponoesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 anromuHuit
6 snexTpoBo3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amroMuHuUi
7 anexTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 mens

8 anexTpoBo3 2 (20 — 20) 650 950 75 0,94 0,92 0,96 1,3 0,23 amomMuHMIA
9 snextponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp

10 snextpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp

1. [IpuMepHBIii IepedeHb TeM pacueTHO-TpaduyecKux padoT
OmnpeneneHne MOIHOCTY TATOBOTO JIEKTPONPUBO/A IIOIBUKHOIO COCTaBa

Pacuér HanpsbkeHusT Ha TOKOINPUEMHUKE TOABMKHOIO COCTaBa IIpU
JBUKEHUU IO MEXKIIOJICTAHIIMOHHOMN 30HE



5. Ilepedyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS WCIOJIb30BaTh MPHU
OCBOCHUU JUCHUIUIMHBI (MOIYJIA).

11\/?1 bubnmorpaduueckoe onucanue Mecto nocryna
1 Teopus snexrpudeckoit Tsru B.E. Pozendensn, N.I1. Ucaep, | HTb (33); HTb (yu4.3);
H.H. Cunopos, M.W. Ozepos; ITox pex. W.I1. Mcaesa HTB ($6.); HTB (43.1);
OpnnotomHoe u3nanue Tpancropt , 1995 HTB (13.2); HTB (13.4)
2 Mexanudeckast 4acTh TATOBOTO ITOABKXKHOIO cocTasa 1.B. HTB (y4.3); HTB (yu.6);
buprokos; A.H. Casocekun; I'.I1. Bypuak; Ilox pex. U.B. HTB ($6.)
buprokosa OnHotomHoe uzaanue Tpancnopt , 1992
1 Kak ycrpoen u paboraer snexkrpoBo3 H.U. Cumopos, H.H. HTB (yu.1); HTB (yu.3);
Cugoposa OnHoToMHOe u3aanue Tpancropr , 1988 HTB (y4.4); HTB (yu4.6)
2 DIIEKTPONOABUKHOM COCTAB C ACHHXPOHHBIMHU TATOBBIMH HTB (33); HTB (yu.3);
nsurarensmu H.A. Poranos, A.C. Kyp6acos, I0.I'. Beikos, HTB (y4.6); HTB (¢6.)
B.B. JIutoBuenko; Ilox pen. H.A. PoranoBa OnHoToMHOE
uznanue Tpancnopr, 1991
3 [TpoekTHpOBaHKE CUCTEM YIIPABIICHUS HJICKTPOTIOIBUKHBIM HTB (yu.3); HTB (yu.6);
coctaBoMm H.A. Poranos, JI.J1. 3axapuenko, A.B. ITnakc u ap.; | HTb (¢6.)
ITon pen. H.A. Poranoa OgHoTomMHOE u3nanue Tpancnopr ,
1986

6. [Ilepeuenb coBpeMEHHBIX NpO(PECCHOHATBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIB30BaThCS MPHU
OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

Nudopmanmonnsiii  mopran  HayuHas  snexkTpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-
TeXHH4YecKour ononmmoreku MUUT

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpPOrpaMMHOTO OOecredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

J171st BEITIOJTHEHUS JIa0OpaTOPHBIX paboT 1o pazaeny "MexaHuveckas 4actp'
HeoOxoauM mporpaMmblii maket LabView

8. OmmcaHne MaTepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIUILTMHE (MOIYIIIO).

[lepeuenn oOopynoBaHMs

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:



3auer BO 2, 3 ceMecTpax.
Kypcosas padota B 3, 4 cemecTpax.
Dx3ameH B 1, 4 cemecTpax.

10. OueHouHbIE MaTEPHUAIIBI.

OneHouHbIe MaTepUalibl, TPUMEHSIEMbIE TTPU TPOBEICHUN MPOMEKYTOUHON
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
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



