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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[ensimu ocBOEHUS yueOHOW AUCIUILIMHBI « DJIEKTpUUIECKoe 000py10BaHUE U
aBTOMATHU3alMsl JIOKOMOTHUBOB)» SBJISIOTCS HW3YyYEHHME CTYyACHTAMH METOJIOB
pa3paboTKH, JKCIUTyaTallid W OOCIY>KMBAHUS SJCKTPUUECKOTO 00OpyHOBaHUS,
ANEKTPUYECKUX CXEM COBPEMEHHBIX M NEPCHEKTUBHBIX MAarucTpaibHBIX,
MAHEBPOBBIX U IPOMBIIUICHHBIX JIOKOMOTHMBOB C 3JIEKTPUYECKON INepenadei.
OCHOBHOM  LI€TBI0  H3Y4YEHMs] y4yeOHOHW  JUCHUIUIMHBI  «ODJIEKTPUYECKOE
0o0Opy/l0BaHME W aBTOMATHU3alMsl JIOKOMOTHUBOBY» SIBIISIETCS (OPMHUPOBAHUE Y
oOyuJaromerocss KOMIETEHIM B o0jacTu pabOThl, pEMOHTAa U OOCIYKUBAaHUS
TATOBOTO W BCIHOMOTaTEIbHOTO  3JIEKTPOOOOPYNOBAaHUS  JIOKOMOTHBOB,
HEO0OXOUMBIX pu DKCILTyaTalNH, TEXHUYECKOM o0cIy)KHBaHUH,
IIPOEKTUPOBAHUM, ITPOU3BOJICTBE, HCIBITAHUAX, MOJECPHU3ALMU ABTOHOMHOTO
TATOBOTO TMOABM)KHOTO COCTaBa, a TaKXke IpH pa3paboTKe CPEeACTB U IyTel
HOBBILIEHUSI KCIUTYaTallMOHHBIX U PEMOHTHBIX XapaKTEPUCTHK (3KOHOMUYHOCTH,
HaAEKHOCTH, JOJTOBEYHOCTH) TATOBOIO MOJBHKHOTO COCTaBa ISl CIEAYIOLIUX
3a]1a4 Mpo(ecCUOHAIBHON 1eATEIbHOCTH:

IIPOU3BOICTBEHHO-TEXHOJIOTMYECKOM;

OpraHM3alMOHHO-YIIPABICHYECKOM;

IIPOEKTHO-KOHCTPYKTOPCKOM;

Hay4YHO-HCCJIEIOBATEIBCKOM.

JucuunivHa npeaHa3sHadyeHa JUIsl MOJY4YEHHs 3HAaHUU U1 PELICHMS
cleAyrmux  NpodecCHOHANBHBIX  3amad (B COOTBETCTBHM C  BHJAMH
JeSTeTbHOCTH):

IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKAS: - HCIOJIb30BAHUE THUIIOBBIX METOIOB
pacu€ra 3J1eKTpooOOpyAOBaHUS MMOABUKHOTO COCTaBa; aHAIM3a B3aUMOJICUCTBUS
TATOBOTO M BCIIOMOTaTEIbHOTO OOOpPYAOBaHUS; OMNpE/EICHUE HEUCIPaBHOCTEH
ANEKTPOOOOPYI0BAHUS; TEXHUYECKOTO KOHTPOJISI U UCTIBITAHMI;

OpraHU3alOHHO-YITPaBICHYECKas NEeATENBHOCTD: - OLICHKA
IOPOU3BOJCTBEHHBIX W HENPOU3BOJCTBEHHBIX 3aTpaT WM PECypCcoB HA
HOpMaJbHYIO  JKCIUTyaTallMio;  TEKyllee  TEeXHUYEeCKoe  OOCIyKUBaHUE
AIEKTPOOOOPYI0BAHUS; MEHEIP)KMEHT YIIPABJICHUS TEXHUYECKUM OOCITYKUBAHUEM
ANEKTPOOOOPYI0BaHUS; TPEOOBAHUS K MAaTEPUATbHO-TEXHUYECKOMY 00€CTICUeHHIO
OpeAnpusTUs JUIsl pelIeHUs TPOU3BOACTBEHHBIX 33]1ay;

MPOEKTHO-KOHCTPYKTOpPCKasi JEATEIbHOCTh: - pa3pabOoTKa TEXHUYECKUX
TpeOOBaHMM; TEXHUYECKUX 3aJaHUA M TEXHUYECKHX YCIOBUH Ha MPOEKTHI
MOJIEpPHU3ALMU  DJIEKTPOOOOPYIOBaHUS  MOJABMKHOTO  COCTaBa WM  €ro
AIIEKTPUYECKUX CXEM; OpraHu3aius u o00paboTka pe3yJbTaTOB HCIBITAHUM



ANEKTPOOOOPYNOBaHUS U PIEKTPUUECKUX CXEM JJIOKOMOTHUBOB C MCIOJIb30BAHUEM
CPEIICTB aBTOMATHU3AI[MU U MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

HAyYHO-UCCJIEIOBATEIbCKAsl  JIEATEIBbHOCTh: - BBINOJHEHHE HAYUYHBIX
UCCJIeIOBAaHUN B 00JIACTH KCIUTyaTallMd U MPOU3BOJICTBA AJIEKTPOOOOPYI0BaAHNUS
1 DJICKTPUIECKUX CXEM JIOKOMOTHBOB; MOJICTTUPOBAHHE PEKUMOB PAOOTHI TATOBOTO
M BCIOMOTaTENIbHOTO 3JIEKTPOOOOPYIOBAaHUS B IPOILECCE SKCILTyaTaluu IS
MIPOTHO3UPOBAHUS €r0 PabOTOCTIOCOOHOCTH U 00€CTIeUeHUs TPEOYEMBIX TITOBBIX
XapaKTepUCTHUK; TOUCK U TMPOBEPKA HOBBIX TEXHUYECKUX PEIICHUH 10
COBEPILIEHCTBOBAHUIO KOHCTPYKIIMM U O3KCIUTyaTallHOHHBIX XapaKTEPUCTHUK
ANEKTPOOOOPYI0BaHUS JIOKOMOTHUBOB; pa3pabOTKH IJIAHOB, IPOTPaMM U METOIUK
NPOBENICHUsI KCCIIEOBAaHUN PabOThl 3JIEKTPOOOOPYIAOBAHUS U DIIEKTPUUECKUX
CXEM, aHAJIU3 UX PE3yJIbTATOB.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O IUCHUILTMHE (MOIYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

IIK-9 - MimeeT HaBBIK BBIMOIHATE 00OCHOBaHHE MAapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIMH U CUCTEM TATOBOI'O MOJBUKHOT'O COCTaBA.

OOyueHue 1o JUCIUILTHHE (MOTYJIIO) IIPE/IIToIaraeT, 4YTo [0 €ro pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:

- O0COOCHHOCTH TMPHUMCHECHHS MaTEMaTHYSCKOTO aHaju3a B WHIKCHEPHBIX
pacuérax;

- OCHOBHBIC TEOPEMBl H TIOJOXEHUS MAaTEMaTHYEeCKOH CTaTUCTHKH;
OCOOCHHOCTH JIUCKPETHBIX MOJICICH; Ha3HAUYCHWE aBTOMATH3aIlMH PaOOTHI
AIEKTPOOOOPYI0BAHUS TIOKOMOTHUBOB;

- CTPYKTYpYy CHCTEM VIpAaBICHHUS JIOKOMOTHBOB, - CTPYKTYpy CHCTEM
YIPaBJICHUS TATOBBIM U BCIIOMOTaTEIbHBIM 3JIEKTPOOOOPYI0BAaHHEM JIOKOMOTHBOB

YMmeTh:

- HWCHOJIb30BaTh METOJbl MAaTEMaTUYECKOrO0 aHaJiu3a IMpu ONUCAHUU
bU3UYECKNX TMPOIECCOB B AJEKTPUUECKUX MAIlIMHAX, MNpeoOpa3oBaTeIbHBIX
CHCTEMax M DJJCKTPUYECKHUX CXE€Max; HCIIOJb30BATh CTATUCTHYECKHUE MOJEIIH,
3aKOHBI pacOpeAesI€HUs CIIy4YalHbIX BEJINYMH;, UCIIOJIb30BaTh IUCKPETHBIE MOJIEIIN
JUIS aHAJIN3

- aHaIM3UpOBaTh pPabOTy CHCTEM YIOpaBIEHUSI  DJIEKTPOIPUBOIOM
JIOKOMOTHBA;PaCCYUTHIBATh PEKUMBI PaOOTHI TATOBOTO AJEKTPOOOOPYAOBAHUS U



nmpeoOpa30BaTEIbHBIX CUCTEM B YCIOBUSX JKCIUTyaTalllW; OMPEIEISATh OCHOBHEIC
HEUCTIPAaBHOCTH  TSATOBOTO W BCIOMOTATEIBHOTO  DJIEKTPOOOOPYTOBAHMUS;
OTIPENEIATh HEUCIPABHOCTH HUCIOJHUTEIBHBIX CXEM IIeTled  YIpaBJICHHUS;
NPUMEHATh METOJbI MOJICTHPOBAHMSI M pacdyeTa PEXHUMOB pPabOThI TATOBOTO
AIEKTPOOOOPYAOBaHUS U TPEOOPA30BATEIBHBIX CUCTEM.

Baaners:

- METO/IaMH TOIYYEHHUS 3aKOHOB PACIIPEACIICHHS] CTy4YalHbIX BEJIMYUH U UX
YHCIIOBBIX XapaKTEPUCTHUK; OIICHKOW COTJIaCOBAaHHOCTU MOJIeJIei paboThI TATOBOTO
1 BCIIOMOTATENBHOI0 3JIEKTPOOOOPYAOBAHNS TOKOMOTUBOB; METOJaMU HACTPOUKH
CUCTEM PETYJHMPOBAaHUS HAINPSDKEHUS TATOBOTO CHUHXPOHHOIO TE€HEparopa M
BCIIOMOTATEJILHOTO F€HEPATOPa TEIUIOBO3a; METOIaMHU IPOBEACHUS TEXHUYECKOTO
0o0CITy’)KUBaHUSI AJIEKTPOOOOPYIOBAaHUSA JIOKOMOTHUBOB; METOJIAMU BbISBICHUSA
HEUCIIPAaBHOCTEH W ompeneneHuss oObeMa  padOTbl 1O  PEMOHTY
ANEKTPOOOOPYI0BAHUS TOKOMOTHUBOB;

- METOJaMH OLICHKM €JIWHUYHBIX M CHUCTEMHBIX OTKa30B TSITOBOIO H
BCIIOMOTaTEJIbHOTO 3JIEKTPOOOOPYI0BaHUS; METOJIaMU aHaIM3a HEUCIPAaBHOCTEH
QJITOPUTMOB pabOTHI 1eTel yIpaBJIeHUsI JOKOMOTHUBOB; METOJaMH TUIAaHUPOBAHHUS
Y TIPOBEICHUS UCTIBITAHUM TSTOBOTO M BCIIOMOIATEIBHOTO 3JIEKTPOOOOPYAOBAHUS
1 Ipeo0pa30oBaTeIbHBIX CUCTEM; HABBIKAMU YTCHHS U Pa3pabOTKH 3JEKTPUUECKUX
CXEM aBTOHOMHBIX JJOKOMOTHBOB;

- HaBbIKAMU OIPEACNICHUS] HEUCIPABHOCTEH B 3JIEKTPUUYECKUX CXEMaX H
HAaCTPOWKH  DJIEMEHTOB  DJIEKTPUYECKOrO  OOOpYyIOBAaHHUS  aBTOHOMHBIX
JIOKOMOTHBOB - HABBIKAMHU HACTPONKH JIEKTPUUECKUX CXEM.

3. O6beM AUCITUTIIUHBI (MOITYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOJyJisA) coctaBisieT 6 3.e. (216
aKaJeMMYECKUX Jaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOW paboOThI
oOyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAaMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha MHBIX YCIIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI Cemectp
Bcero
Ne8 | N9
KonrakTHas paboTa Ipu npoBeileHHN YUeOHBIX 3aHATHI (BCEro): 112 48 64

B toMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 48 16 32




|3aH}ITI/I}I CEMHMHAPCKOI'0 THIIA | 64 | 32 | 32 |

3.3. O06beM auCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMbBIMH K peaTn3aliu
oOpa3oBaTeNbHOM MpOrpaMMbl Ha HWHBIX YCIOBHUSX, TMPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTecTauu cocrasiisieT 104 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Yy4YeHHMH, 00BEM JTHUCHMILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCs, a TaKKe B opMe
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHUU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3auaTus JIEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |DHepreruueckue U BCIIOMOTaTeNbHbIE CHCTEMBI TEIUIOBO30B C TATOBBIM IPUBOIOM
MOCTOSTHHOTO TOKA. Y CJIOBHSI 3KCIUTyaTalluy U TpeOOBaHMUS, IPEIbABISIEMbIE K

3J'IeKTp0060py,Z[OBaHI/IIO. Hcrounuku u HOTpe6I/ITeHI/I QJICKTPOSHEPTIHUU HA TCIIJIOBO3C
N3yuenue:

-9HepFeTI/I‘IeCKI/Ie 1 BCIOMOTI'aTCJIbHBIE CUCTEMBI TETIJIOBO30B C TATOBBLIM IMTPUBOIOM IMOCTOAHHOT'O TOKa
-Yca0Bus 3KCIITyaTalluy | TpeOOBaHUS, MPEIbSIBISEMBIE K 3JIEKTPOOOOPYI0BAHHUIO.

-MlcTouHNKY 1 TOTpeOHUTENHN HIIEKTPOIHEPTUH Ha TETIIIOBO3E

2 |OgHO(Da3HBIC BEIPSIMHUTEIHHBIC CHCTEMBI

OnHOMoNyNnepruoAHbIN YIIPaBIAEMbIi U HEYNPaBISEMbIA BEIIPAMUTENb. Y IPABJIAEMBII U HEyNpaBIsieMbIi
oHO(a3HBIH MOCT. Y paBHEHNE SHEPTETHYECKOT0 paBHOBECHs. JlnarpaMMbl TOKOB 1 HanpshKeHUH. Pacuer
Cpe/IHEero 3HaueHus BhINpsIMIICHHOTO HanpspkeHus. Koaddunment cxembl. KoagduimenT myabcamii
3HavyeHue aHoxHoro Toea. CpeHee 3HaYeHHE BRITPSIMIICHHOTO TOKA.

Breinpsimiennast MoiHOCTh. MOIIIHOCTh Ha HAarpys3Ke.

3 |XapeKTepUCTHKHU BBIIPSIMICHHOTO HAPSKEHUS
FapMOHI/I"ICCKI/Iﬁ COCTaB BBIIPSAMIICHHOI'O HAIIPSI)KCHU . IlocTostHHAs COCTaBJIAIOIAA BBIIPAMIICHHOT'O

Halps’KECHU. ﬂeﬁCTBy}OmHC 3HAYCHUSA TOKA U HAIIPSIKCHUA. A KTHBHAas, pCaKTUBHAs U KaXKylIlasiCsa
MOIIHOCTB. Pacuer KOB(I)(i)I/IL[I/IGHTa nym,caunﬁ npu 11:000M 3HAYEHHUH ITYyJIbCHOCTHU BBIIPAMIICHHOI'O
Halps?KEHUUN

4 |Tpex(a3Hble BBIIPIMUTEIbHBIE CHCTEMBI.

Tpexda3nbrii MOCT. YpaBHEHHE SHEPTETUIECKOTO paBHOBECHS. J{narpaMMbl TOKOB U HaNpspkeHUH. Pacuet
CpeIHero 3Ha4YeHUs BRIIpsAMIIEHHOTO HanpspkeHus. Koaddunuent cxemsl. KoaddummenT mynbcarmii
3HaueHne aHOJHOTO Toea. CpenHee 3HaUCHNE BBIPSIMIEHHOTO TOKA.

Brimpsimiennast MomHOCTh. MOIIIHOCTh Ha HArpy3Ke.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

BeinpsiMuTenbHas yCTaHOBKA TEILUIOBO3A.

Onekrpuueckas cxema. Koncrpykius. beictponeiicTBytommue miaBkue npegoxpanurenu. Pexumsl paboTs
BBINIPSIMUTEIILHON YCTaHOBKHU. XapaKTEPUCTHUKHU BBIIPSAMUTEIBHON YCTaHOBKH. Pexkxnmbl paboThI
BBITIPSIMUTEIILHON YCTaHOBKH Ha TEIJIOBO3E.

ABapuifHbIC PSKUMBI PAOOTHI YHEPTreTUYECKOM IIEMHU TEIII0BO3a

BHyTpeHHHE 1 BHENTHUE KOPOTKHE 3aMbIKaHWs. BHyTpeHHNE 1 BHELIHUE KOPOTKUE 3aMBbIKaHHs. MeToIbl
pacueTa TOKOB KOPOTKOTO 3aMbIKaHUs. [lepronuyeckas u anepruagyeckas COCTABIISIONINE TOKA
KOPOTKOTO 3aMBIKaHUs. Y JapHbIA TOK. Y mapHbIi koddunnerT. [Ipodoii Ha 3eMITF0 CHIIOBOM HETIH.

CucTeMbl 3aIIUTHl PHEPTETHYECKON CHCTEMBI OT aBapUHHBIX PEKUMOB PaOOTHI.

Pene makcumanpHOro TOKa. CXEMBI BKIIOUCHHS peiic MaKCMMAaJIbHOT'O TOKa B CHJIOBOM OCIu 1 OeIn
YIipaBJICHUA. 3aHII/ITa oT Hp060ﬂ Ha 3emutio. Pene 3a3emiennsi. CxeMbl BKIIIOYCHHS peiic 3a3€MJICHUSA B
CUJIOBOM LCNHr 1 IICHU YyIIpaBJICHUS.

Hp606p330BaTeJ'IBHBIe CHCTCMbI Ha TIOKOMOTHBAX

HHBGpTOpLI TOKa U UHBCPTOPBI HAIPSKCHUS. 9HepreTH‘I€CKI/IG CHUCTCMBbI TOIIJIOBO3aX ¢ MHBCPTOPAMU TOKA
1 MHBCPTOpPAMH HANIPSAKCHUS. HI/IarpaMMLI HpeO6paSOBaHI/I$I " yIpaBJICHU HAIVISI?KCHUEM B
QJICKTPOIPUBOAC NICPEMEHHOT'O TOKA C MTHBEPTOPAMU TOKA U1 THBEPTOPAMHU HAIIPSAIKCHUA.

OnHoda3HbI HHBEPTOP HANPSHKCHUS IPY aKTHBHON M aKTUBHO-WHIYKTHBHON HAarpy3Kax
Hasnauenue O6paTHI)IX JUOOO0B U CXEMBbI UX UCIIOJIL30BAHUA B UHBEPTOPE. Hasnauenue eMKOCTHOTO
HaKOIIUTEJIA SQHCPIUU B UHBEPTOPE. Pacuer u IMOCTPOCHUC AUarpaMM U3MCHCHHWA NOTCHIMAJIOB HAa
Harpyske. PacueT u noctpoenue quarpaMm usmMeHeHus HampspkeHus 1 Toka Ha Harpyske

10

TpexdazHblil ”HBEpTOp HANPSHKEHUS MPU AKTUBHOM M aKTUBHO-UHAYKTUBHOM Harpyskax
Hasnauenne O6paTHLIX JAUON0B U CXEMbI UX UCIIOJIb30BAHUA B MHBEPTOPC. Hasnauenne eMKOCTHOTO
HAKOIIUTECJIAA SGHCPIUU B HHBEPTOPC. Pacuer n NOCTPOCHHUEC AUarpaMm U3MEHCHUS IIOTCHINAJIOB Ha
Harpyske. Pacuer n MOCTPOCHHUC AUArpaMM N3MCHCHU HanpsmceHI/m 1 TOKA Ha HArpyske. Pacuer Toka
Harpy3KH B CHCTEMaX IMpeo0pa3oBaHUs YHEPTUH.

11

MI/IKpOHpOHCCCOpHa}I CHUCTCMaA YIIPABJIICHUA U PCTYJINPOBAHNA JIOKOMOTHUBA
IMpunnunuansHas cxema. Ludpossie naTunku. CurHains! ynpasiaeHust Moayias bioka perynupoBaHus.
Moayne nentpansHoro npoueccopa. Mcnonbzomanue meroaa IIIMM B ynpaBieHUU HanpsiKeHUEM
TATOBOI'O Fe€HEpaTOpa U BCIIOMOTraTeJIbHOTO TeHepaTopa. HoMuHalbl HalIpspKeHUH B MUKPOIIPOLIECCOPHOM
CUCTEME YIIPABJICHUS

12

AJNTOPUTM yMpaBIICHUs] HAMPSHKEHUEM TSITOBOT'O TeHEpaTopa B MUKPOIPOIIECCOPHOM
CUCTCMC YIIPAaBJICHUSA

Omnpenenenre 3aJaHHON U TEKOIIEH MOIIHOCTH. PacueT ommOKy yrnpaBieHNs] MOITHOCTH. AJITOPUTM
(hopMupoOBaHUs CUTHaJIA 33aHOH MOITHOCTH. YTpasieHue kiaouamu 11IMM HanpspkeHust TATOBOTo
reHepaTopa B MUKPOIIPOLIECCOPHOM CHCTEME yIIPaBICHUS

13

HcnonaurenbHas cxema.

HpI/IHI_[I/IH pa6OTbI BXOAHBIX U BBIXOJHBIX 0JI0KOB JUCKPETHBIX CUT'HAJIOB.

14

WcnonaurenpHas cxema YIpaBJICHUA HAIIPSAXKCHUEM TATOBOI'O U BCIIOMOT'aTCJIBLHOT'O

TeHEePaTOPOB OJIOKOM pPEeTeMpPOBaHUsI B MUKPOTIPOIIECCOPHOM CUCTEME YITPABIICHHSL.
PesepBupoBanue cucTeMBI YIPaBICHUS HANIPSHKEHUEM TSATOBOIO U BCIOMOTaTENIbHOIO T€HEPATOPOB C
MOMOIIBIO aHAJIOTOBOM CUCTEMBI yIIPABICHHUE.

Pene PY16. Cxema BKIIIOUCHHS ¥ IEPEXOJ] ¢ HU(PPOBOIT CUCTEMBI YIIPABJICHUS HA aHAJIOTOBYIO.

15

MHKpOHpOHCCCOpHaﬂ CUCTCMaA YIIPABJICHHUA TCIIJIOBO3a C ITIOOCHBIM PETYJIMPOBAHUA CHUIIBL

TATHU
Hasnauenue. IIpuHiun ynpasiieHue TSATOBBIM 3J1EKTPONPUBOIOM. He3aBUCHMBII 311€KTPOIIPUBOL B
MHUKPOIPOLIECCOPHOH CUCTEE YNPABIIEHHS TEMIOBO3a

16

VYrpasneHue TArOBbIMM 3JIEKTPOABUTATEISIMU B MUKPOIIPOLIECCOPHOU CHCTEME
YIIPABJIEHUS C IOOCHBIM PETYJINPOBAHUS CUJIBI TATH.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

[IprHnMnmaneHas cxema. OnpeneneHne alropuT™Ma yIpaBieHUs KIIFOYaMH CHIIOBBIX YIIPaBISIEMBIX
Beimpsivurenneiit TO/I.

17

YnpaBieHue TIroBbIMU F€HEPATOPOM B MUKPOIPOLIECCOPHON CUCTEME YIPABICHUS C

IIOOCHBIM PETYJIMPOBAHUA CUJIBI TATHU
[IpuHnunuaneHas cxema. OnpeseseHue alropuTMa ypaBlieHHs KIII0YaMH CHIIOBBIX YIIPABISIEMbIX
BeImpssvutenteit T/,

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopatopHbIX paboT / KpaTKoe CoJiep:KaHue

HccnenoBanme xapakTepUCTHK OJHO(DA3HOTO BEIPSMHUTENS IIPH paboTe Ha aKTUBHYIO U

AKTUBHO-MHYKTUBHYIO Harpy3Ku
HccrnenoBanne XxapaKTEpUCTHK 0JJHO(A3HOTO YIPABISIEMOTO 1 HEYPABISIEMOTO BBITIPSIMUTEIICH B
npuioxenun Simulink makera Matlab

HccnenoBanue XApaKTCPHUCTHUK O,I[HO(l)a?»HOl"O YIIpaBJIsIEMOTI0O U HEYIIPABJISIEMOTI'O MOCTOB

npu paboTe Ha aKTUBHYIO ¥ aKTUBHO-UHAYKTUBHYIO HATrPYy3KH
HccnenoBaHue XapakTepUCTHK 0HO(DA3HOTO YIIPABISIEMOro U TPeX(Ppa3sHOro MOCTOB B IPUIIOKCHUH
Simulink makera Matlab

HccnenoBanue XapakTepUCTHUK TpeX(a3HOro yIpaBiIseMoro U HeynpaBsieMOro MOCTOB

IIpu pa60Te Ha aKTI/IBHYIO nu aKTI/IBHO'I/IHIIYKTI/IBHYIO Harpy3KI/I
HccrenoBanue XapakTePUCTHK OJHO(A3HOTO YIPABIAEMOT0 U TPeX(Pa3HOro MOCTOB B MPHUJIOKEHHN
Simulink makera Matlab

Pacuer napamMeTpoOB BBIHpﬂMHTeHBHOﬁ YCTaAHOBKH.

Tunel MOJ0B BBIIPSIMUTENBHOM ycTaHOBKU. Kitacc nnonoB.Pacyer yncia BeTBeH BRIIPSIMUTENBHOM
yCTaHOBKH. PacdeT Mo 0B BHINIPSIMHUTENEHOW YCTAaHOBKH. PacueT moTeps M KIJT BBITPSIMHTEIEHON
YCTaHOBKH

HccnenoBanue xapakTepUCTUK BHIIPSIMUTEIBLHONW YCTAHOBKHU TEIIOBO3a MpU padoTe Ha

aKTI/IBHYIO )51 aKTI/IBHO'I/IHIIYKTI/IBHy}O Harpy3KI/I
HccrenoBanue XxapakTePUCTHK OJHO(A3HOTO YIPABIAEMOTO U TPeX()a3HOr0 MOCTOB B MPHUJIOKEHHH
Simulink makera Matlab

Pacuer Auarpam (bOpMI/IpOBaHI/IH Bpamarmerocsd MaraHuTHOIO MoJisi B aCHHXPOHHOM

JIBUTATEJIE€ C MOMOIIbIO HHBEPTOPA HATIPSKEHHUS.

120-rpamycHsiii u 180-rpagycHBIH anrOpUTMBI YIPABICHUS HANIPsDKEHHEM HHBEPTOpOoM. [lrmarpaMmbl
KOMMYTAallUi KIIt0Yeil B MHBepTopax JuarpaMmmbl MTHOBEHHBIX TOTEHLIMAIOB HA Harpyske npu 120-
rpagycHoM u 180-rpagycCHOM anropuT™e ynpaBleHHs KIHYaMu

DnemeHTHast 6a3a UHBEPTOPOB.

GTO-tupucropst u IJBT-rpan3ucTopsl. ICHOIHATEIBHBINA M IPUHIIAIIHATIBHBIE CXEMBI. Y CJIOBHBIC
obo3nauernd. Xapakrepuctuku. Moaymu GTO-tupucropos u [JBT-tpan3znuctopoB. CHcTEeMBI 3aIIUTHI
GTO-tupucropos 1 [JBT-TpaH3ucTOpOB B MOIYIISX.

HccnenoBanue xapakTepuCTUK 0HO(GA3HOTO HHBEPTOpa IpU paboTe Ha aKTUBHYIO U
AKTUBHO-WHIYKTHUBHYIO Harpy3K1
HccnenoBanue paboTsl 0HO(A3HOT0 MHBEPTOPA HAIIPsDKEHUs B priioxenun Simulink makera Matlab

HccnenoBanue xapakTepuCcTHK Tpex($a3HOro MHBepTopa npu paboTe Ha aKTUBHYIO U

AKTUBHO-MHAYKTHBHYIO HArpy3Ku
HccnenoBanme paboTsl Tpex(a3sHOro HHBEPTOpA HANPsDKEHUS B pritokeHnd Simulink makera Matlab




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

10

VYpasidronmas mporpaMMa MUKPOIIPOLIECCOPHOI CUCTEMBI YIIPaBICHUS.
W3mepsemble BeIuIMHbL. BHyTpeHHUN 1 BHEIIHUI IIUKII IPOraMMbl. Pacuer ycToBok HampspkeHHeM
TACOBOTO U BCIIOMOTraTeIbHOI0 FEHEPaTOPOB. Moyib yIpaBIeHU CUCTEMaMHU 3aluThl. Moyns
yIpaBlIeHUs pene nepexonos. Moaynu ynpasienus kitouamu LIMM HanpsbkeHUEM TATOBOTO U
BCIIOMOI'aTEIbHOI'O FeHEepPaTOPOB.

11

Ha3nauenue raJibBaHUIIECKUX Pa3BI30K B B MUKPOIIPOLIECCOPHOM CUCTEME YIIPABIICHUS.
TpancdopmaTopHas U ONTOAIEKTPOHHAS IaJIbBAHUYSCKHE PAa3BA3KU. MOIyIIN aHAIOTOBO-IIU(POBBIX U
Qpo-aHATIOTOBEIX IpeoOpa3oBaTeneit

12

Mopynu xmouelt IIIM B cuctemax ynpaiaeHUs HANPSYKEHUEM TATOBOTO U

BCIIOMOTI'aT€JIbHOI0 r€HEPATOPOB
HpI/IHHI/IHI/IaHLHaH HCHOJIHUTEIbHAS cxeMa. Cucrema Ppe3€pBUPOBAHUSA KJTIOUei.

[IpakTrueckue 3aHATHS

Temarnuka MPaKTUUYECKUX 3aHITHI/KPATKOE COJIEpIKaHUE

Lenu mycka nu3zens

1. BrimtodyeH#e BCIIOMOTATENbHBIX HACOCOB JU3ETIS

YnpasieHue BKIIOUeHHEeM ToIuuBHOro Hacoca. Konrakrop KTH

YnpasieHue BKIIOUeHHEM MacisiHoro Hacoca. Kontaktop KMH.

2. Ympasnenue myckoBbiMu KoHTakTopamu J[1-/13. [lapannensnoe coenunenue Ab. Bkimtouenue Ab Ha
nens craprepa. KoHTposb nmporecca mycka Au3ens

3. Ha3zHaueHHe 3JIEKTPOIMTHEBMAaTHUECKUX Pejie B IETH IycKa AU3eTst

4. llenn BKITIOUCHHMS PETYIISTOPA HANPSDKCHUS

5. AnropuTM 3aBepllEHUs Ipolecca IMycKa Au3ess: HazHaueHue pene Py9, Pyl10, Py23

e BO30y»XAeHUs TATOBOTO reHepaTopa

1. CHHXpOHHBIH BO30OYINUTENb U YIIPABISAEMbIH BBIIPSIMHUTENb BO30YKICHUS.
2. Ilenm BKIIFOUEHUS KOHTAKTOpa BO30YkIeHHs Bo30yaurens BB

3. llenu BKIIFOUEHHUS KOHTaKTOpa Bo30yxaeHus renepatopa KB

4. bioxupoBku B 1ienu koHTakTopoB BB u KB

I_[eHI/I MMPpUBCACHNUA TCIIJIOBO3a B JIBUKCHHUC

1. Pesepcop. Ero xoHCcTpyKIIHsA. OO03HaUCHHE Ha CXeMe

2. Konrakrops! PKII u PKB.

3. Hens TsroBoro pene PyS.

4. Orximoyatenu MoTopoB OM1-OM6. Konraktet OM1-OM6 B Lienu CHIIOBBIX HOE3IHBIX KOHTAKTOPOB
I11-116.

5. lenu ympaBlieHUs1 BKIIOYEHUS TOE3IHBIX KOHTaKTOpOB [11-116. CunoBble 1ieny BKIFOUYEHHUS TOE3THbBIX
koHTakTopos I11-116.

6. Pene Bpemenu PB3 B Llenu ynpaBieHus BKJIIOYSHHS MTOE3IHBIX KOHTakTOpoB [11-116.

HOI[KJ'II-OLIGHI/IC ueneﬁ TATOBBIX SHCKTpO,HBHFaTeHCﬁ K BLIHpSIMHTCJIBHOﬁ YCTaHOBKC.

1. IlepekiroueHus B ey BO30YKJICHUS TATOBOTO I'eHepaTopa.

2. Haznauenue tsiroBoro pese Py5 B rienu Bo30yXKaAeHHsI TATOBOTO reHepaTropa B PeXKUMeE TPOTaHUsL.

3. llenu BKIIOUYEHUS «YKa3aTelb MOBPEXKACHUI» HA TATOBBIX MO3ULHUAX

4. Llenn BriroueHus 610ka quoaHoro cpasHeHnst b/IC Ha HanpspkeHHEe 0OMOTOK BO30Y>KACHHS TATOBBIX
3NEKTpoABUraTenei

5. Ilenu BKIIOYEHMS TATOBBIX JIEKTPOABUIATEIEH HA BBIIPSIMUTENBHYIO YCTAaHOBKY. Llenu curnanuzauuu
«COpoc Harpy3Kmn».

6. Beieprkka BpeMeHH IpH TIEpEBOJIe KOHTPOJUIEpa Ha HYJIEBYIO MO3UIMIO (FITH MPH CpadaThIBAHUN
amnmmaparoB 3allUTH): CHadaia OTKIIo4aroTcs KonTtakTopsl KB u BB, a moe3anabie kontakropsr [11-116
OCTAIOTCSI BKIIFOYSHHBIMU eriie B TedeHue 0,8 ¢ 3a c4eT BBIACP)KKH BPEMEHH! Ha pa3MBIKaHHE KOHTAKTa pene
PB3. IToaToMy K MOMEHTY OTKJIFOUEHHUS TIOE3JHBIX KOHTAKTOPOB MarHUTHOE I0JIE€ TATOBOTO I€HepaTopa B




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

3HAYNTEIBHON MEpe yMEHbIIAETCS, HAIPSDKECHNUE TATOBOTO TEHEPATOPa CHIDKAETCS], M 00IeryaeTcst
raleHue Jyr'd Noe3JHBIMH KOHTAKTOpaMHu.
7. Llenu OTKIIIOYEHUS BCTIOMOTaTEJIbHBIX HACOCOB JTU3EIs

5 |llenu Habopa MO3UIIKMK KOHTPOJIIEpA
1. IToe3nHo#t kouTpOIUTep. KOoHCTpyKIMsA. Y ciloBHOE 0003HAYECHUE HA CXEME.
2. OnexrpoMaranTel. MP1-MP4. YcroBHOe n300pakenne Ha cxeme. Omnpenenenue yrcia mo3umui
KOHTpOJUIEPA.
3. YmpasneHue Bo30yKICHUEM IeHepaTopa Ha MPOMEXYTOUHBIX HO3UIMAX KOHTPOIUIEOA.
4. Llenn BKITIOYEHHUSA MOTOP-BEHTHIITOPOB OXJIAXKACHHUSI CHJIOBOTO 00OPYIOBaHHSA TEIIOBO3a
5. YnpaBieHre MOTOP-BEHTHIISITOPAMHU HA TPOMEXKYTOUHBIX MO3UIUAX KOHTPOJLIEOA.
6. YrpaBieHHe CKOPOCTBIO TEMI0BO3a.
7. Pe>xiM aBTOHOMHOT'O X0JIOCTOTO X0/1a MCKITIOYAETCs IPH Pa3MbIKaHUH KOHTAKTa TyMOJiepa OTKIFOUEeHUS
TopMmo3a OT, korja BKIIIOYEH AIEKTPUIECKUI TOPMO3.
Jist Toro, 4TOOBI MOYKHO OBLIIO HE3aBUCHMO YIIPABIISTH CEKIMAMH TEIJIOBO3a B PEIKUME 3JIEKTPUUYECKOTO
TOPMOYKEHHUS B IIeTIH 3IeKTpoMarHuToB MP2 u MP3 yctaHoBneHsl KOHTaKTEl TopMo3HOTro pene PT3. Ilpu
BKJTFOUCHUH PEXHMMa JIEKTPUIECKOTO TOPMOXKEHHSI KOHTAKTHI PT3 mepekmovatoTcs, 1 yrpaBieHne
3JIEKTPOMAarHUTaMH OCYLIECTBIISIETCS YK€ OT TOPMO3HOTO KOHTPOJLIEPA.

6 HCHI/I OTKIIIOYCHHA HAIIPAKCHHUA TATOBOI'O reHCpaTopa mnpu Cpa6aTI)IBaHI/II/I 3alIUThI
IU3es.
1. CpabaTbIBaHHE 3aIIUTHI HIIK OBICTPHII TEPEBOI KOHTPOJIEPA C TATOBOW MO3UIIMHU Ha HYJIEBYIO (COpoOC
MO3ULHUIA)
2. lenu cpabareiBanus pene TPM, TPB1 wiu TPB2.
3. Konraxkt Ha nepexmouenue PKII. OTxitouenue pene Bpemenu PB3. OxittoueHne KaTyInek Moe3IHbIX
koHTakTopoB [11-116 u xaTymxu pene PYS xontaktom PB3 ¢ Beigeprkkoit Bpemenu 0,8c
4. Otkprouenue KOHTakTopoB [11—I16. OTkitoueHue TAroBbIE ABUTATENH OT TATOBOrO Fr€HEPATOPA.
5. Henu otkmouenus pene PYS. Llens nutanus katymku peiae PKB ot BeikitouaTens «YnpasieHue
BO30YXKICHHEM.
6. Llenb mUTaHUS MOTOP-BEHTHIISITOPOB.

7 anaBneHI/Ie cxeMoit Ipu aBapHﬁHOM OTKJIFOYCHHH TATOBOI'O ABHUI'ATCIIA praBHCHI/Ie
TCIIJIOBO30OM B MAHCBPOBOM PCIKUME
1. OTKITI0YeHHS TATOBBIX SJIEKTPOJBUTATENIEH B cllydaeero HeucnpaBHOCTH TymoOnepamu OM1—OM6.
Pabora TeruioBoas Ha MATH UCIPABHBIX IBUTATENIAX IO MPUOBITHA B AETIO JUIT PEMOHTA.
2. YrpaBnieHus TEIUIOBO30M IPH MaHEeBpaxX Ha CTAaHIIMOHHBIX MyTsx KHoNKoil KMP "ManeBpsr". Pexxumbr
YIpaBJIEHUs K TyMOJIepaMu «Y IIpaBJIeHHE TEIUIOBO30M» U «JIBIOKEHHE).
4. Pabora perynarop au3ens HOAJIep)KUBAET IIPH MaHEBPax
5. Pexxum paboTsl reHeparopa (TOK, HarpsHKEHHE ¥ MOIITHOCTh) IPH MaHEBPax

8 |Anroputm paboTHl MHKPOIIPOIIECCOPHON CHCTEMBI IIOOCHOTO PETYIHMPOBAHUS
1. DnekTpuyeckas nepeaaya ¢ CUCTEMON IIOOCHOTO PETYIHMPOBAHNS KacaTeIbHOM CHIIBI TATH.
2. YrpaBnseMsblil BRITPIMUTENBHBINH MOAYNb (YBY) HanpsokeHUs TATOBOTO 3JICKTPOABUTATEN .
3. JlaT4uKH 9acTOTHI BpamieHns KoyecHbIx map Txl ... Tx6.
4. Briok ynpaBieHus yIpaBiIsIeMbIMH BRIITPSIMATEISIMH.
5. AITOpUTM yTpaBJIeHHUS HANIPSDKEHHEM TSATOBOTO TeHEpaTopa B MUKPOIIPOLIECCOPHOM CHCTEME IIOOCHOTO
peryaupoBaHus HaNpsDKEHUE TATOBOIO TeHepaTopa
6. AJIITOpUTM ynpaBleHUs HANPSHKEHUEM BCIIOMOraTeNIbHOIO TeHEpaTOpa B MUKPOIPOLIECCOPHOI cucTeMe
MOOCHOTO PEryIUpOBaHMs HAIPsHKEHUE TATOBOTO FeHepaTopa

9 |AnmapartHbie CpeACTB MUKPOIPOIIECCOPHON CHCTEMBI IOOCHOTO PETYIUPOBAHHS

1. CTpyKTypa MEKPOIPOIECCOPHOM CUCTEMBI TTIOCHOTO PETyIUPOBAHUS
2. lanpBaHMYECKUE Pa3BA3KH B MUKPOIPOIIECCOPHON CUCTEME

3. CpencTBa BBO/Ia AUCKPETHBIX CHT'HAJIOB

4. CpencTBa BBO/Ia YaCTOTHBIX CHTHAJIOB.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

n/n
5. CperncTsa BBIBOJA aHAIOTOBBIX YIPABIIAIOIINX CUTHAJIOB B KaHAJIE PETYIMPOBAaHNS TOKa BO30YKACHUS
BO30yIUTEII U KaHaJle perylupoBaHus TOKa BO30YKIEHHs cTapTep-TeHepaTopa
6.Hanpspxenust mutanus 6optoBoi cetu TerioBosa (110B) . HuanpsokeHus nuTaHus MUKPOIPOLIECCOPHOI
cucremsl: +5 B, £15 B, 18 B, 24 B.
4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.
No .
Bun camocrosiTensHO#M paboThI
n/n
1 |[ToaroroBka K 1abopaTopHBIM paboTam
2 CamocTosTeNNbLHOE HU3Y4YCHUE KOHCTPYKIUHU U pa6OTBI BCIIOMOT'aTCIBHOT'O O60py,Z[OBaHI/I${
TCIIJIOBO3a
CamMocToATEIbHOE N3YYEHUE OCHOBHBIX 1IENell YIIPaBIE€HUs TEMIOBO30M
4 [ToaroToBka K MPOMEXKYTOYHOM aTTeCTALINH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. HepequB HBIIaHHﬁ, KOTOPBIC PCKOMCHAYCTCA HCIIOJBb30BAaTh IIPH

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

11\/?1 bubnurorpaduyeckoe onucanue Mecrto mocrymna

1 | Pexxumbl paboTHI TATOBOIO 3JEKTPOOOOPYI0BAHUS HTB (yu.6); HTB (¢6.); HTb
TEIJI0BO30B B Nepeiaue IePEMEHHO-TIOCTOSHHOTO (43.2)
toka E.FO. Jlorunosa, M.A. flukos; MUUT. Kad.
"JIOKOMOTHBBI U IOKOMOTUBHOE XO3UCTBO"
Onuoromuoe u3ganue MUUT , 2002

2 DJIeKTpUUYECKHe Mepeayu JIOKOMOTUBOB B.B. bubmmorexa MKT (JIro6nmHO);
CrpekonbiToB, A.B. I'pumenko, B.A. Kpyuek; Ilox HTB (yu4.6); HTB ($6.); HTb
pen. B.B. CtpexonsiToBa OTHOTOMHOE U3/1aHKE (43.2)
Mapupyt , 2003

3 | MUKpOIIPOIIECCOPHBIE CHCTEMBI ABTOMATHYECKOTO HTB (yu.3); HTB (¢6.); HTb
peryIupoBaHus >IeKTpoIepeaut Temioso3os A.B. | (43.2)
I'pumenko, B.B. I'paues, C.1. Kum u np.; Pen. A.B.
I'pumenxo; Ilog Pen. A.B. I'pumenko O1HOTOMHOE
uznanue Mapupyr , 2004

4 | JloruHoBa, E. 0. Dnexrpuyeckoe 000pya0BaHue URL:

okoMoTHBOB : yueOHuk / E. 0. JlorunoBa. —
Mocksa : , 2014. — 576 c¢. — ISBN 978-5-89035-
718-2. — Texct : anexkrponHbIi JloruHoBa, E. 0.
OnexkTprdeckoe 000pyI0BaHNE TOKOMOTHBOB :
yuebnuk / E. 0. JlorunoBa. — Mocksa : , 2014. —
576 c.— ISBN 978-5-89035-718-2. — Tekcr :
anekTpoHHbIH / DBC JlaHb : 31eKTpOHHO-

https://e.lanbook.com/book/55405
(mara obpamenus: 15.06.2025). —
Pexum noctyna: 1u1st aBTopus.
MI0JIb30BATENEH.




oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/55405 (nara oOpamienus:
15.06.2025). — Pexwum qoctyrma: Ijisl aBTOPH3.
II0JIB30BaTENEH.

[ToBUKHOM cOCTaB JKeJIEe3HBIX A0POT — 2 !
MpakTUKyM : yueOHoe mocodue / I1. B. JIBopkuH, JI.
H. Kypunkun, M. H. [Tanuenko [u ap.]. — Cankr-
[TerepOypr : [II'YIIC, 2019. — 54 ¢. — ISBN 978-5-
7641-1349-4. — Texct : anekrpounsiid //. //9BC Jlanb
: DIIGKTPOHHO-OUOIMOTEYHAs CCTEMa

https://e.lanbook.com/book/153602
(mara obpamenus: 15.06.2025). —
Pexxum moctyma: mist aBTOpu3.
MOJIb30BaTENEN

Xapnamos, B. B. CoBepiiieHCTBOBaHHUE TEXHOJIOTHHI
UCIBITAHUN aCUHXPOHHBIX TATOBBIX JABUTaTeseH
JIOKOMOTHBOB : MoHOTpadus / B. B. Xapnamos, JI. 1.

https://e.lanbook.com/book/129474
(mara obpamenus: 15.06.2025). —
Pexxum moctyma: [yist aBTopu3.

TToros, A. B. JIuteunOB. — Owmck : OMI'VTIC, 2016, | MonB30BaTencii.
— 160 c. — ISBN 978-5-949-41144-5. — Texkcr :

anexTpoHHbIH // //DBC JlaHb : 3MeKTpOHHO-

OoubnoTeyHas cucrema

CrpekonbiToB, B. B. Dnekrpuyeckue nepeaauu URL:

JOKOMOTHUBOB : yueOHuk / B. B. CtpekonsiTos, A. B.
I'puenko, B. A. Kpyuek ; nox pegakuueii B. B.
CrpekonbiToBa. — Mocksa : , 2003. — 310 ¢. —

ISBN 5-89035-081-1. — TekcT : 2JIeKTPOHHBIH //
OBbC Jlanb : 21eKTpOHHO-OMOIMOTEYHAS CUCTEMA. —

https://e.lanbook.com/book/59216
(marta obpamenuns: 15.06.2025). —
Pexxum nocryna: i aBTopus.
MOJIb30BATENECH.

MuKponporeccopHble CHCTEMBI aBTOMATHYECKOTO
PETYIUPOBAHHS IIEKTPOIIEPEIadH TETIOBO30B :
yaeOHoe ocobue / moxa peaakuueit A. B. ['puienko.
— Mocksa : , 2004. — 172 ¢. — ISBN 5-89035-135-
4. — TexkcT : 27€KTpOHHBIN // JIaHb : 371€KTPOHHO-
oubnuoreynas cucrema. — URL:

https://e.lanbook.com/book/58985
(marta obpamenns: 15.06.2025).

Kypunkus, 1. H. Dnextpudeckue nepeaayu
JIOKOMOTHBOB : yueOHoe nocobue / [{. H. Kypunkus.
— Camnkr-IletepOypr : III'YIIC, 2020 — Yacts 1 —

https://e.lanbook.com/book/156036
(marta obpamenus: 15.06.2025). —
Pexxum noctyna: i aBTopHs.

2020. — 66 ¢. — ISBN 978-5-7641-1390-6. — Texcr | MO7b30BaTEICI.

: anexTpoHHbIN // OBC JlaHb : 31eKTPOHHO-

OMOIIMOTEYHAs CUCTEMa

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCHUILIUHBI (MOYJIA).
onoInoTexka

UG POBBIX
HayuyHo-TexHuyeckas

NudopmarmoHHbIii
eLIBRARY.RU  (www.elibrary.ru);
obpazoBarenbHbix  pecypcoB  (http://window.edu.ru);
ouomorexa PYT (MUUT) (http://library.miit.ru).

nopran  Haydnas  anexkTpoHHas

Enunas KOJUICKLIUASA



7. llepedyeHb JNHIICH3UOHHOTO ©  CBOOOJHO  PaCHPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

Crenmanu3upoBanHas nmporpamma Mathcad.
CrnenmanusupoBanHas nporpamma Simulink.

8. Omnucanue MaTepUaNbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCHUILTHHE (MOIYIIIO).

Komnsrorepnsiit ki1acc O60pyaoBaHue TEIIOBO3HOM TabopaTopun Kadenpsl
«Inektponoesaa u jokomotuss» PYT (MUNT).

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3ader B 8, 9 cemecTpax.

10. OueHouHbIE MaTEpHUAIIBI.

OueHOYHbIE MAaTepUaIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

npodeccop, npodeccop, A.H. Kadeapbl
«IIEKTPOIoe3/1a U TOKOMOTHUBBD)

CorJyiacoBaHo:

3aenyrommii kadeapon DulJl

[Ipencenarens yueOHO-METOAUUECKOM
KOMUCCHUU

E.1IO. Jlorunosa

O.E. IlynoBukos

C.B. Bonoaun



