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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmu ocBOeHUS yueOHOU AUCIUILIIMHBI « DJIEKTpUIeckoe 000pya0BaHuE U
aBTOMATH3alMsl TEIUIOBO30B»  SIBIIIIOTCS M3YYEHHUE CTYAEHTaMU METOJOB
pa3paboOTKH, 3KCIUTyaTallMM U OOCIY>KHBAHUS 3JEKTPUUECKOTO 00OpyAOBaHUS,
AJIEKTPUYECKUX CXEM COBPEMEHHBIX U IEPCHEKTUBHBIX MAaruCTpajbHBIX,
MaHEBpPOBBIX W MPOMBIIIIEHHBIX JOKOMOTHMBOB C 3JIEKTPUYECKON mepenayeil.
OCHOBHOIl ~ LIENBIO  W3Y4YEHUs Y4YEeOHOM  JUCHUIUIMHBL  «DJIEKTPHUECKOE
o0Opy/lOBaHHWE M aBTOMATH3AlUS TEIJIOBO30B» SBISETCS (HOPMHUPOBAHHE Y
oOydaromierocsi KOMIETEHIM B o0iactu pabOThl, peMOHTa W OOCITY>KHWBaHUS
TATOBOIO M BCIOMOTaTelbHOIO  BJIEKTPOOOOPYIOBaHHUS  JIOKOMOTHBOB,
HEOOXOUMBIX npu HKCIUTyaTaluH, TEXHUYECKOM 00CITyKUBaHUH,
IPOECKTUPOBAHNUH, IPOU3BOJCTBE, HCIBITAHUAX, MOJEPHU3ALMH aBTOHOMHOIO
TATOBOIO TOABUHOIO COCTaBa, a TAaKXe IMpU pa3pabOTKE CPEACTB U MyTeu
MOBBIIICHHS] YKCILTYaTallMOHHBIX U PEMOHTHBIX XapaKTEPUCTUK (3KOHOMHYHOCTH,
HaJEXHOCTH, JOJTOBEYHOCTH) TITOBOTIO IMOABMKHOTO COCTaBa ISl CIEIYIOLIUX
3a/1a4 Ipo(ecCHOHaIbHON 1eATETbHOCTH:

IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKOM;

OpraHU3alOHHO-YIIPaBICHYECKOM;

HAy4HO-UCCIIEI0BATEIbCKOM.

JucuunmHa npeaHa3sHadyeHa JUIsl MOJYYEHHs 3HAHUU U1 PEIICHMS
CIENYIOIMX MNPOPECCHOHANBHBIX 3a7ad (B COOTBETCTBMM C THUIAMHU 3a]ad
PO ECCHOHATIBHOM JESITENbHOCTH):

MPOU3BOICTBEHHO-TEXHOJIOTMYECKAs: - HCIOJIb30BAHUE THUIIOBBIX METO/IOB
pacuéra 3JIeKTpoO0OpyI0BaHUS MOJBUKHOIO COCTaBa; aHAJIW3a B3aUMOJIECUCTBUS
TATOBOTO M BCIOMOTIAaTEIbHOIO OOOPYJOBAHMS;, ONpPEIEICHUE HEUCHPaBHOCTEH
AJIEKTPOOOOPYI0OBAHUS; TEXHUUECKOTO KOHTPOJISI U UCIIBITAHUH;

OpraHU3alOHHO-YIIPaBICHYECKas NEATENBHOCTD: - OLICHKA
MPOU3BOJACTBEHHBIX M HENPOM3BOJACTBEHHBIX 3aTpaT WM PECypcoB Ha
HOPMAJIbHYI0 ~ DKCIUTyaTalMi0;  TEKyllee  TEeXHUYECKOoe  OOCIy’>KHBaHHE
ANEKTPOOOOPYIOBAHUS; MEHEIPKMEHT YIIPABJICHUS TEXHUYECKUM OOCITYKUBAHHEM
AIEKTPOOOOPYI0BaHUS; TPEOOBAHUS K MAaTEPUATTbHO-TEXHUUECKOMY 00ECTICUCHHTO
MPEANPUATHS ISl PELLICHHS IPOU3BOJCTBEHHBIX 3a/1a4;

IPOEKTHO-KOHCTPYKTOPCKasi JEATEIbHOCTh: - pa3padoTKa TEXHUYECKHUX
TpeOOBaHMI; TEXHUYECKUX 3aJaHUA M TEXHUYECKHX YCIOBUH Ha MPOEKTHI
MOJICpPHU3AIMU  AJIEKTPOOOOPY/IOBaHUS  TOJBMXKHOIO  COCTaBa WJIM  €ro
ANEKTPUUECKUX CXEM; OpraHuzanus u o0paboTka pe3ysbTaTOB HUCIHBITAHHUM
ANEKTPOOOOPYIOBAHUS U DJEKTPUUECKUX CXEM JIOKOMOTHUBOB C MCIOJIb30BAHUEM
CPElICTB aBTOMATHU3aIMU U MHPOPMALIMOHHBIX TEXHOJIOTHIA;



HAy4YHO-UCCIIEIOBATEIbCKAsL  JEATEIBbHOCTh: - BBIIOJHEHHE HAy4YHBIX
MCCIIEIOBAaHUI B 00JaCTH 3KCIUTyaTallMM U MPOU3BOJICTBA AJIEKTPOOOOPYIOBAHHUS
Y 3JIEKTPUYECKUX CXEM JIOKOMOTUBOB; MOJIETUPOBAHHUE PEKUMOB PA0OTHI TATOBOTO
M BCIOMOTaTENbHOTO 3JIEKTPOOOOPYIOBAaHUSA B IMPOILECCE SKCILTyaTaluu IS
IPOTHO3UPOBAaHMSI €r0 paboTOCIIOCOOHOCTU U OOecreueHus: TpeOyeMbIX TATOBBIX
XapaKTEPUCTHK; IIOMCK W IPOBEPKAa HOBBIX TEXHUYECKUX PEIICHUN 110
COBEPIICHCTBOBAHUID KOHCTPYKIIMM M  OKCIUIyaTallMOHHBIX XapaKTEPUCTHUK
AJIEKTPOOOOPYI0BAaHUS JTOKOMOTHBOB; pa3padOTKH IJIAHOB, IPOTPaMM U METOJIUK
MPOBEJCHUS HCCIEAOBAHUNA PAOOTHI 3JIEKTPOOOOPYIOBAHUS U IJIEKTPUUECKUX
CXEM, aHAJIN3 UX PE3yJIbTATOB.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIINHE (MOIYJIIO).

[lepeuenp (GopmMuUpyEeMBIX pe3yJbTaTOB OCBOCHHUS  0Opa3oBaTElbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOIYIIO):

ITK-9 - MeeT HaBBIK BBINOJIHATH 0OOCHOBAaHUE AapaMETPOB KOHCTPYKIUHN U
CUCTEM TATOBOI'0 IOJBUKHOTO COCTaBA.

OO0y4eHwue 1o JuCcUUIUInHE (MOAYJII0) MIPEANOJIaraeT, YTo Mo ero pe3yibTaTaM
oOyyaromuiicst 0yier:

3HaTh:

- O0COOCHHOCTHM NPUMEHEHMS MaTEeMaTHUYeCKOTO aHaju3a B HMHXKCHEPHBIX
pacyérax;

- OCHOBHBIE TEOpPEMbl M TMOJIOKEHUS MATEMATUYECKOW CTATUCTUKU;
OCOOEHHOCTH JHCKPETHBIX MOJCNICH; Ha3HAYCHUE aBTOMATU3AIMK pPaOOThI
AIEKTPOOOOPYA0BaHUS TOKOMOTHBOB;

- CTPYKTYpPYy CHCTEM YNPaBICHUS JIOKOMOTHUBOB; - CTPYKTYpy CHCTEM
YIIPaBJICHUS TATOBBIM U BCIIOMOTaTEIbHBIM 3JIEKTPOOOOPYJ0BAHUEM JIOKOMOTHUBOB

Ymern:

- HCHOJIb30BaTh METOJIbl MaTeMaTUYEeCKOr0 aHajliu3a Ipd ONHUCAHUHU
(U3UYCCKUX MPOIECCOB B JJISKTPHYCCKHUX MAIlIMHAX, MPeoOpa3oBaTeIbHBIX
CHUCTEMax M OJJEKTPUYECKUX CXEMax; HCMHO0JIb30BaTh CTATUCTUYECKUE MOJCIIH,
3aKOHBI PACIPEICIICHHS CIIyYalHbIX BETMYUH; UCIIOJIb30BaTh JUCKPETHBIE MOJIETU
JUTSL aHAJINA3

- aHAIM3UpOBaTh pPabOTy CHUCTEM yIOpaBJEHUS  DJICKTPONPUBOIOM
JIOKOMOTHBA;PaCCYUTHIBATh PEKUMBI PAaOOTHI TSATOBOTO 3JEKTPOOOOPYAOBaHUS U
nmpeoOpa30BaTEIbHBIX CUCTEM B YCIOBUSAX JKCIUTyaTalluy; OMPEIEISTh OCHOBHBIC
HEUCIIPABHOCTH  TSATOBOTO M  BCIOMOTATEIBHOTO  AJIEKTPOOOOPYIOBAHUS;



OTIPENEIATh HEUCIPABHOCTH HCIOJHUTEIBHBIX CXEM IIeTled YIpaBJICHHUS;
MPUMEHSATh METOJbI MOJICTUPOBAHMS W pacdyeTra PEKUMOB pPaOOTHI TATOBOTO
AIEKTPOOOOPYAOBaHUS U IPEOOPA30OBATEIBHBIX CUCTEM.

Baaners:

- METOAMHU IOIYYEHHUS 3aKOHOB PACIPEIEIICHNS CIyYalHbIX BEJIUYUH U UX
YHCJIOBBIX XapaKTEPUCTHUK; OLIEHKOW COrJIacOBAaHHOCTU MOJIEJIEN pabOThI TATOBOTO
Y BCIIOMOTATEJIBHOI'0 3JIEKTPOOOOPYAOBAHNS JTOKOMOTUBOB; METOIaMU HACTPOUKH
CUCTEM PETYJIMPOBAaHUs HAINPSDKEHUS TATOBOTO CHUHXPOHHOIO TE€HEparopa M
BCIIOMOTI'aTeJIbHOI'O T€HEPATOpa TEMIOBO3a; METOIaMH MPOBEAEHUS TEXHUYECKOTO
OOCITyXUBaHUSI DIEKTPOOOOPYIOBAHUS JOKOMOTHBOB, METOJAMU BBISBICHUS
HEUCIPAaBHOCTEH W ompedeneHuss o0bemMa  pabOThl MO  PEMOHTY
AJIEKTPOOOOPY10BAHUS JIOKOMOTHBOB;

- METOJAaMM OLICHKM E€IWHUYHBIX M CHUCTEMHBIX OTKa30B TATLOBOTO H
BCIIOMOTaTEJIbHOTO 3JIEKTPOOOOPYI0BaHUS; METO/IaMU aHaIM3a HEUCIPAaBHOCTEH
JITOPUTMOB pabOTHI 1eTeH yIpaBJIeHUsI JOKOMOTHUBOB; METOJaMH TUIaHUPOBAHUS
Y MPOBEACHUS UCIIBITAHUI TATOBOIO M BCIIOMOTaTEIbHOTO AJIEKTPOOOOPYI0BAHUS
U nIpeo0pa30oBaTeIbHbIX CUCTEM; HABBIKAMH YTCHHS U pa3pabOTKU ANEKTPUUECKUX
CXEM aBTOHOMHBIX JJOKOMOTHBOB;

- HaBBIKAMH OIPECIICHUsS] HEUCIPABHOCTEW B 3JIEKTPUYECKUX CXEMaX H
HAaCTPOMKM  DJIEMEHTOB  3JIEKTPUYECKOTO  OOOpYJIOBaHUS  aBTOHOMHBIX
JIOKOMOTHBOB - HABBIKAMHU HACTPONKH JIEKTPUUECKUX CXEM.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (MOAyJsi) cocTaBisier 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMmuidHbL (Moayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarolmuxcss € MeJarort4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K pean3ainun 00pa3oBaTeNIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonmuectBo yacos
Tum yueOHBIX 3aHATHI Cemectp
Bcero

Ne8 | Ne9

KonrtakTHas paboTa mpu npoBeieHIH yUeOHBIX 3aHATHH (BCETO): 112 64 48
B ToMm uncne:

3aHATHSA JIEKIIMOHHOTO THITA 48 32 16

3aHATUS CEMUHAPCKOTO THIA 64 32 32




3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (popMe caMOCTOSATENbHOU pPabOThI
oOydJaromuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUHOU aTrTecTanmu cocTaBisieT 104 akameMudeckux daca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJILHOMY YYeOHOMY IJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Y4YEHHH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaarn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTAKTHOW pabOThl 00Y4YaIONIUXCSl C MEJArorMuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKIHMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC
/11

1 |Dneprernueckue v BCIOMOTaTeNIbHbIE CUCTEMBI TEIJIOBO30B C TATOBBIM IIPUBOIOM
MIOCTOSIHHOT'O TOKA. Y CJIOBHSI 3KCILTyaTalluu U TpeOOBaHUS, IPEIbSIBISEMbIE K

AIEKTPOOOOPYAOBAHUIO. VICTOUHUKY ¥ TOTPEOUTENN SJIEKTPOIHEPTUHU Ha TETIOBO3E
Nsyuenue:

-DHepreTUUECKHE M BCIIOMOTATEIbHBIE CHCTEMBI TEIUIOBO30B C TATOBBIM NPUBOAOM MOCTOSHHOTO TOKA
-YcnoBus 3KCITyaTalluy ¥ TpeOOBaHUs, IPEAbSBIAEMBIC K 3JIEKTPOOOOPY TOBAHUIO.

-MIcTOYHHUKH U OTPEOHUTENN 3JIEKTPOIHEPTUH Ha TEIIOBO3E

2 OI[HO(I)B.?»HBIG BBIIPAMUTCIIBHBIC CUCTCMBI

OpHONOTYyIepHOAHBIHN YIIPaBIIEMbIH M HEYTIPABIAEMBIH BRIIPIMUTEIb. Y IPABISIEMbIH U HEYTIPaBIIEMbIN
oHO(a3HBIH MOCT. Y paBHEHNE SHEPTETHYECKOTO paBHOBECHs. JlnarpaMMbl TOKOB U HanpshKeHUH. Pacuer
Cpe/IHeTOo 3HaueHHUs BBINPsIMIICHHOTO HanpspkeHus. Koaddunnent cxemer. KoadduimenT mynapcanmii
3HadyeHue aHoaHOro Toea. CpeiHee 3HaUEHHUE BBITPSIMICHHOTO TOKA.

BeimpsimnenHast MOIHOCTb. MOITHOCTD Ha HArpys3Ke.

3 [XapeKTepUCTHKH BBIPSIMICHHOTO HAIPSHKEHHS

I"apMOHMYECKHI COCTaB BBIPAMIIEHHOTO HaNpsiKeHus. II0CTOSTHHAS COCTABIIAIONIAsA BBIPSMIEHHOTO
HanpspkeHus. JlelficTByrommuye 3Ha4eHUs TOKA M HANIPSDKEHUS. A KTUBHAS, pEaKTUBHAS M KaXyIascs
MomHOCTh. Pacder koadduimenTa mynpcanuil npu 1r000M 3HAYEHUH MYIbCHOCTHU BBIIPSIMIEHHOTO
HaNpsKEHUU

4  |Tpexda3Hble BBITPSIMUTEIbHBIE CHCTEMBI.

Tpexda3nblii MOCT. Y paBHEHUE SHEPTETUICCKOTO PaBHOBECHS. JlnarpaMMbl TOKOB U HarnpsDKEHUH. Pacuer
CpeIHero 3HA4YCHUs BEIIpsAMIIEHHOTO HanpspkeHus. Koaddunuent cxemsr. KoagdummenT mynbcarmii
3HaueHue aHoAgHoro toea. CpeHee 3HaYeHHE BBIIPSIMIEHHOTO TOKA.

Brimpsmiennas momHocTs. MOIIHOCTD Ha HAarpy3Ke.

5 BLIHpSIMI/ITCJ'ILHaSI YCTaHOBKa TCIIJIOBO3A.
OnexTpudeckas cxema. KoHcrpykius. beicTpoaeiicTByomnie miaBkue nmpeaoxpaHuTenn. Pexxnmer paboTs
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

BBINIPSIMHUTENEHON YCTAHOBKH. XapaKTePUCTHKH BHITIPSIMHUTEIBHOW yCTAHOBKH. PeXXUMBI paOOTHI
BBINPSIMUTENBHON YCTAaHOBKU Ha TEILIOBO3E.

ABapuifHbIC PEKUMBI PAOOTHI YPHEPTETUUCCKOM IIEITH TEII0BO3a

BHyTpeHHME 1 BHELIHNE KOPOTKHE 3aMbIKaHHsl. BHyTpeHHHE 1 BHELIHHUE KOPOTKUE 3aMbIKaHHs. MeTo b
pacdera TOKOB KOPOTKOTO 3aMbIKaHusl. [leproandeckas n anepuaguyeckas COCTaBISIOIINE TOKa
KOPOTKOTO 3aMBIKaHUs. Y TapHBIA TOK. Y mapHbIi kodgdunreHT. [Ipodoif Ha 3eMITt0 CHITOBOH IeTH.

CucTeMbl 3aIIUTH PHEPTETHYECKON CHCTEMBI OT aBapUHHBIX PEKUMOB PaOOTHI.

Pene MakcumanbHOTO ToKa. CXEMBI BKIIIOUEHHS Pelie MAKCHMAIbHOTO TOKa B CHIIOBOM LENH U IEHH
ynpasieHus. 3amuTa oT npodost Ha 3emutto. Perne 3a3emienust. CxeMbl BKIIIOUEHHS Pele 3a3¢MIICHUS B
CHJIOBOM IIeNH ¥ IIEHH YIPaBIECHHS.

Hpeo6pa30BaTeanLIe CHCTEMbI Ha JIOKOMOTHBAX

I/IHBepTOpLI TOKa U UHBEPTOPHI HAIPSAKCHUS. 3HepF€TI/I‘IeCKI/Ie CHUCTEMBI TOIJIOBO3aX ¢ MHBCPTOPAMU TOKa
1 MHBECPTOpaMU HANIPSKCHUS. HI/IanaMMI:I npe06pa3OBaHI/m " yIipaBJICHUS HAII’)KCHUEM B
QJICKTPOIPHUBOAC IICPEMEHHOT'O TOKA C MHBEPTOPAMU TOKA U HHBEPTOPAMHU HAIIPSAIKCHUA.

OnHoda3HbI HHBEPTOP HANPSHKEHUS IPY aKTHBHON M aKTUBHO-WHAYKTUBHON HAarpy3Kax
Hasnaucnue O6paTHLIX JAUONO0B U CXCMbI UX UCIIOJIB30BAHUA B HHBEPTOPC. Hasnauenue emxocTHOrO
HAKOIIUTECJIAA SGHCPIUU B HHBEPTOPC. Pacuer u MOCTPOCHHUC AUarpaMm N3MCEHCHUS IMIOTCHINAJIOB Ha
Harpyske. PacueT u noctpoenue quarpaMm usmMeHeHus: HampspkeHus 1 Toka Ha Harpyske

10

TpexdazHblil ”HBEpTOp HANPSHKEHUS MPU AKTUBHOM M aKTUBHO-UHAYKTUBHOM Harpy3kax
Hasznauenue 06paTHbIX JAUONO0B U CXEMBI UX UCIIOJIB30BaHUA B UHBEPTOPE. Ha3nauenne eMKOCTHOT'O
HaKOIIUTEJIA SQHCPIUU B UHBEPTOPE. Pacuer n TMOCTPOCHUE AarpaMm M3MCEHCHU MMOTCHIIMAIIOB Ha
Harpyske. Pacuer n MOCTPOCHHUC AUArpaMM N3MCHCHUS HanpsmceHI/m 1 TOKA Ha HArpyske. PacueTt ToKa
Harpy3KH B CHCTEMax IMpeoO0pa3oBaHUs YHEPTUH.

11

MuxkpornporeccopHasi CUCTeEMa YIIPaBJICHUS U PETYJIUPOBAHUS JOKOMOTHUBA
[puanunmansras cxema. L{udpossie gatunkn. CurHais! ynpasieHus Moxyns bioka peryimupoBaHus.
Moaynb nentpangsHoro npoueccopa. Mcnonbzomanue meroaa IIIMM B ynpaBieHUU HanpsiKeHUEM
TSATOBOI'O F€HEPATOpa U BCIIOMOTATENIbHOIO reHepaTopa. HoMuHasbl Hanps>KeHUi B MUKPOIIPOLIECCOPHOU
CUCTEME YITPABJICHUA

12

AJ'IFOpI/ITM YHpaBJICHUS HAIIPSAKCHUEM TATOBOI'O IT€HEpATOpPA B MHKpOHpOHCCCOpHOﬁ
CUCTCEMC YIIPABJICHUSA

Omnpenenenre 3aJaHHON U TEKOIIEH MOIIHOCTH. PacueT ommOKy ynpaBieHNs] MOITHOCTH. AJITOPUTM
(hopMHpoOBaHUs CUTHaJa 33JaHOH MOITHOCTH. YnpasieHue kiarouamu 11IMM HanpspbkeHust TATOBOTO
TeHepaTopa B MUKPOIIPOIIECCOPHON CHCTEME yIPaBICHUS

13

HcnonaurenpHas cxema.

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

14

HcnonnurtenbHas cxema YHOpaBJICHUA HAIIPAKCHUEM TATOBOI'O U BCIIOMOT'aTCIIBHOT'O
TCHCPATOPOB 010KOM perejmpoBaHusd B MHKpOHpOHCCCOpHOﬁ CUCTCMC YIIPABJICHUA.
PesepBupoBaHue CHCTEMBI yIIPABICHHS HANPSHKEHUEM TSATOBOTO M BCIIOMOTaTEIbHOTO T€HEPATOPOB C
MOMOIIBIO aHAJIOTOBOM CUCTEMBI yIIpaBIICHHE.

Pene PY16. Cxema BKIIIOUSHHS M IEPEXO C IM(PPOBOH CHCTEMBI yIIPaBJICHHS Ha aHAJIOTOBYIO.

15

MuxkpornpoliieccopHasi CUCTEMa YIPaBIE€HUs TEIIOBO3a C MOOCHBIM PETYJIMPOBAHUS CHUIIBI

TATHU
Hasnauenue. IIpuHiun ynpasiieHUE TSATOBBIM 3J1EKTPONIPUBOIOM. He3aBUCHMBII 311€KTpOIIPUBOL B
MHUKPOIPOLIECCOPHOH CUCTEE YNPABIIEHHS TEMIOBO3a

16

praBJ’ICHI/IC TATOBBIMHU 3JICKTPOABUTATCIIAMUA B MHKpOHpOHCCCOpHOﬁ CHUCTEMC

YIIPABJIEHUS C IIOOCHBIM PETYIUPOBAHUS CUJIBI TSATH.
IIpuHnunuansHasg cxema. OnpeaeneHye alropuTMa ynpaBiIeHUs KII0UYaMH CHIIOBBIX YIIPaBIIIEMBbIX
Beinpsamurenneit TO/I.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

17

VYipasieHne TArOBbIMU I€HEPATOPOM B MUKPOIIPOLIECCOPHOM CUCTEME YIIPABIICHUS C

IMIOOCHBIM PETYJIMPOBAHUA CUJIBI TATHU
[IpunnunuansHasg cxema. OnpeseneHye alropuTMa ypaBiIeHUs KII0UaMH CHIIOBBIX YIIPaBIIIEMBIX
Beimpsamurenneit TO/I.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

HccnenoBanue XapakTepUCTHK OAHO(PA3HOTO BRIIPSIMUTEINS ITPU paboTe HA aKTUBHYIO U

AKTUBHO-WHIYKTHBHYIO Harpy3Ku
HccnenoBanne XapakTepUCTUK OTHO(AZHOTO YIPABISIEMOTO M HEYNPABIISIEMOTO BEIIPSIMUATENCH B
npmwioxeHnu Simulink makera Matlab

HccnenoBanue XapaKTCPHUCTHUK O,I[HO(l)a?»HOl"O YHIpaBsieMOTIo U HEYIIPABJISIEMOTI'0 MOCTOB

IIpu pa60Te Ha aKTI/IBHYIO nu aKTI/IBHO'I/IHIIYKTI/IBHYIO Hany3KI/I
HccrenoBanue XapakTEPUCTHK OJHO(A3HOTO YIPABIAEMOTO U TpeX()a3HOro MOCTOB B MPHUIIOKEHUN
Simulink nmakera Matlab

HccnenoBanue XapakTepUCTHK TpeX(a3HOro yNpaBiIieMOro U HEYIPaBIsIEeMOI0O MOCTOB

npu paboTe Ha aKTUBHYIO M AKTUBHO-MHIYKTUBHYIO HAarpy3K{
HccnenoBanue XapakTepUCTHK 0MHO(DA3HOTO YIPABIIEMOro U TPeX(Pa3HOro MOCTOB B PUIIOKCHUH
Simulink makera Matlab

Pacuer mapamMcTpoOB BBIHpHMHTeHbHOﬁ YCTaHOBKH.

Tuns! AMOJ0B BRITIPSIMUTENLHOM ycTaHoBKH. Kiacc nnoaoB.Pacyer yncia BeTBel BBIMPSAMUTEITHHON
YCTaHOBKH. PacueT 11oA0B BRINPSIMUTENbHOM yCTaHOBKU. PacueT nmoTeps M KIiJl BEITPSIMUTEIBHOM
YCTaHOBKH

HccnenoBaHue XapaKTepUCTUK BBIIPSIMUTEIBHON YCTAHOBKU TEIUIOBO3a IpU padoTe Ha

AKTHBHYIO U aKTUBHO-WHIYKTHBHYIO Harpy3Ku
HccnenoBanue XapakTepUCTHK 0HO(DA3HOTO YIIPABISIEMOro U TPeX(Pa3HOro MOCTOB B PUIIOKECHUH
Simulink nmakera Matlab

Pacuer Aauarpam (bOpMHpOBaHHH Bpalaromerocsd MaraHuTHOI O noJisi B aCHHXPOHHOM
ABUTATCIIC ¢ TIOMOIIBIO UHBEPTOPA HAIIPSKCHUA.

120-rpanycHsiii u 180-rpajycHblil aTOPUTMBI YIIPABJICHUs! HANIPSDKEHHEM UHBEpTOpOM. JlnarpaMmmbl
KOMMYTAalHUi KIIt04Yeil B MHBepTOopax JuarpaMmMbl MTHOBEHHBIX [TOTEHLMATIOB Ha HAarpy3ke mnpu 120-
rpagycHoM # 180-rpagycHOM anroputMe yrnpaBieHHUs KIiodaMu

OnemeHTHas 6a3a UHBEPTOPOB.

GTO-tupucrops! u IJBT-Tpan3uctopsl. McnonHUTENBHBIN U IPUHIUITHATIBLHBIE CXEMBI. Y CJIOBHbIE
obo3nauerns. Xapakrepuctuku. Moaymu GTO-tupucropos u [JBT-Tpan3zuctopoB. CHcTeMBI 3aIIUTHI
GTO-tupucropos 1 [JBT-TpaH3ucTOPOB B MOIYJISIX.

HccnenoBanue XapaKTCPUCTHUK O,Z[HO(paSHOTO HHBCPTOpAa Mpu pa60Te Ha aKTUBHYIO U

AKTUBHO-UHAYKTUBHYIO HAIrpy3KUu
HUccnenoBanue paboTsl 0AHO(MA3HOTO HHBEPTOPA HANPsHKEHHs B priIokeHnn Simulink makera Matlab

HccnenoBanue xapakTepuCTUK Tpex(da3zHOro HHBEpTOpa NpH paboTe Ha aKTUBHYIO U

AKTUBHO-MHIYKTHBHYIO Harpy3Ku
HccnenoBanue paboTsl Tpexha3sHOro MHBEPTOPa HaNpsKeHUs B npuiioxkenuu Simulink makera Matlab

10

praBJ’I}IIOIJ_Ia}I nporpamMmma MHKpOHpOHCCCOpHOﬁ CUCTCMBI YIIPABJICHUS.

M3mepsiemble BeMIMHBL. BHYTpEHHUI U BHEIIHUI LIUKII IporaMMel. PacyeT yCTOBOK HalpsKeHUEM




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

TSATOBOTO U BCIIOMOTATEJILHOTO TE€HEPATOPOB. MOy b yIIPaBICHHU CHCTEMaMHt 3aIUTEL. MoIyIb
yIpaBieHus peine nepexonoB. Monaynu ynpasnenus kirogamu MM HanpspkeHUEM TATOBOTO U
BCIIOMOTaTeIbHOI'O TeHEPaTOPOB.

11

Haznauenme raJlbBaHUIECCKUX Pa3BiA30K B B MHKpOHpOHeCCOpHOﬁ CHUCTEMC YIIPABJICHUS.
TpanchopmaTopHas 1 ONTOIIEKTPOHHAS I'ajbBaHUUECKHE pa3BsI3Ku. Moyl aHaI0roBO-U(POBBIX U
Qpo-aHAIOTOBEIX IpeoOpa3oBaTeneit

12

Mopynu kimoueli IIIM B cuctemax yrpaBiaeHuUs HAIPSKEHUEM TATOBOIO U

BCIIOMOT'aTEJIbHOIO TEHEPATOPOB
[IprHIMNManbHas NCTIOMHUTENbHAA cxeMa. CHcTeMa pe3epBUPOBAHNUS KITIOUEH.

HpaKTI/I‘IGCKI/IC 3aHATHUA

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

Llenu mycka nu3zens

1. BxuroueHne BCIIOMOTATENbHBIX HACOCOB JU3ETIS

YipasneHue BKIIIOUEHUEM TOIUIMBHOIO Hacoca. Konrakrop KTH

VYpasnenue BKItoueHuEM MacisiHoro Hacoca. Kontakrop KMH.

2. Ympasnenue myckoBbiMu KoHTakTopamu J[1-/13. [TapannensHoe coenunenue Ab. Bkimtouenue Ab na
nens craprepa. KoHTposs nporecca mycka au3ens

3. Ha3HaueHMe 3JIEKTPOITHEBMAaTHUECKUX PeJie B IIETH IycKa AU3est

4. llenu BKIIIOYEHUS PETyJIATOpa HAPSKECHUS

5. AnropuTM 3aBepIleHus mpoliecca Iycka Au3ess: HazHadeHue pene Py9, Py10, Py23

e BO30Y>KaeHUs TATOBOTO reHepaTopa

1. CunxpoHHBIN BO30YANTENb U YIPABIAEMbIH BHIIPSIMHTEIb BO30YKACHHA.
2. llenn BKIIFOYEHUS KOHTaKTOpa BO30ykaeHus Bo30yautens BB

3. llenn BKIIFOUEHUS KOHTaKTOpa Bo30ykaeHus renepatopa KB

4. boxupoBku B 1ienu koHTakTopos BB 1 KB

I_[eHI/I MMPpUBCACHUA TCIIJIOBO3a B IBUKCHHUC

1. Peepcop. Ero xoncTpykmmsa. Obo3HaueHHE Ha CXeMe

2. Konrakrops! PKII u PKB.

3. Hemns Tsrosoro pene PyS.

4. Orximouyaten MoTopoB OM1-OM6. Konraktel OM1-OM6 B Lienu CUJIOBBIX HOE3IHBIX KOHTAKTOPOB
IT1-116.

5. lenu ynpaBiieHUs1 BKIIIOYEHUS OE3IHBIX KOHTakTOpoB [11-I16. CunoBble 1ieny BKIIOUEHHUS TOE3AHbBIX
koHTakTopoB I11-I16.

6. Pente Bpemenu PB3 B Llenu ympaBneHus BKIIOYSHHUS MOE3THBIX KOHTakTOpoB [11-116.

HOI[KJ'II-OLICHI/IC ueneﬁ TATOBBIX 3JICKTPOABUT aTelneu K BLIHp}IMI/ITeHBHOP'I YCTaHOBKE.

1. IlepexiroueHus B LIeMH BO30YXKIECHHS TATOBOTO T'eHEpaTopa.

2. Ha3nauenwue TsroBoro peie Py5 B menu Bo30ykAeHHUS TATOBOTO TeHEPaToOpa B peXKUME TPOTaHUS.

3. llenu BKIIOUEHUS «YKa3aTelb MOBPEXKACHUI» Ha TATOBBIX MO3ULUAX

4. Llenn BritoueHus 610ka quoaHoro cpaBHeHnst b/IC Ha HanpspkeHHEe 0OMOTOK BO30Y KAECHHS TSATOBBIX
3NEKTpoABUraTeneit

5. Llenu BKIIOUEHMS TATOBBIX 2JEKTPOJBUraTeNeil Ha BRIIPSIMUTENbHYIO yCTaHOBKY. Llenu curnanusanuu
«COpoc Harpy3Km».

6. Beieprxka BpeMeHH IpH TIEPEBO/Ie KOHTPOJUIEpa Ha HyJIEBYIO MO3UIMIO (FUTH MPH CpadaThIBAHUN
anmmaparoB 3allUTH): CHadaia OTKIIo4arTcs KoHTakTopsl KB u BB, a moe3gnabie konTaktops! [11-116
OCTAIOTCSI BKIIFOYSHHBIMH errie B TeueHune 0,8 ¢ 3a c4eT BRIIepKKH BPEMEH! Ha Pa3MbIKaHUE KOHTAKTa pere
PB3. [ToaToMy K MOMEHTY OTKJIFOYECHHS TIOE3JHBIX KOHTAKTOPOB MarHUTHOE TI0JIE TATOBOTO TeHepaTopa B
3HAYUTEIBHOIN Mepe yMEHBIIAeTC s, HaPsDKEHUE TATOBOTO FeHepaTopa CHUKAETCS, U o0yieryaercs
ralieHue Ayrd MOe3JHbIMH KOHTAKTOPaMHU.

7. llenu OTKIIIOUEHUS BCTIOMOTaTENIbHBIX HACOCOB JU3€EIIs




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Ienu Habopa mo3uIuii KOHTpoJLIEpa

1. Iloe3nnoit konTpotep. KoncTpykuus. YcinoBHOe 0003HaUEHHE Ha CXEME.

2. Onexrpomaruutel. MP1-MP4. YcnoBHoe n300paxenue Ha cxeme. Ornpe/iesieHue Ynciia mo3uLui
KOHTpOJLIEPA.

3. YpasneHue Bo30ykIeHUEM I'eHepaTopa Ha MPOMEKYTOUHBIX TO3UIMIX KOHTPOJLIEOa.

4. Llenn BKITIOUEHHSI MOTOP-BEHTHIISITOPOB OXJIAKACHHSI CHIIOBOTO 000PYI0OBaHHS TEILIOBO3a

5. YrpasneHre MOTOP-BEHTUIIATOPAMH Ha MIPOMEXKYTOUYHBIX MO3HIUAX KOHTPOJIEOA.

6. YpaBneHne CKOPOCTBIO TETIIIOBO3A.

7. Pe’kM aBTOHOMHOT'O XOJIOCTOT'O X0/Ia MCKITFOYAETCs IPH Pa3MBbIKaHUM KOHTAKTa TyMOJIepa OTKIFOUCHUS
topmo3a OT, KorJja BKIIIOYEH AIIEKTPUIECKUN TOPMO3.

Jist Toro, 9TOOBI MOXKHO OBIIIO HE3aBUCHMO YIIPABIISATH CEKIMAMH TETIIOBO3a B PEKUME 3JIEKTPUIECKOTO
TOPMO>KEHHUS B 1ienu 3ekTpomarautoB MP2 u MP3 yctanoBieHs! KOHTaKThl TOpMO3HOro pene PT3. Ilpu
BKJIIOYEHUH PEKUMa 3IEKTPHUECKOro TOpMOXKeHUsI KOHTaKThl PT3 nepekmntouaroTcs, ¥ ynpaBieHue
JIIEKTPOMArHUTaMH OCYLIECTBIIAETCSA YXKE OT TOPMO3HOTO KOHTPOJLIEPA.

I_[eHI/I OTKJIFOYCHUS HAIIPSIKCHUS TATOBOI'O I'CHEPATOPA IIPHU Cpa6aTI>IBaHI/II/I 3allIUThI
IU3es.

1. CpabaTbIBaHME 3aIUTHI WK OBICTPHII NTEPEBOJ] KOHTPOJUIEPA C TSATOBOM MO3WIMK HA HYJIEBYIO (cOpoc
ek3700070%9)

2. lHenu cpabareiBanus pene TPM, TPB1 wiu TPB2.

3. Konrakt Ha nepexmouenue PKIL. Otkitouenue pesne BpeMenu PB3. OxiroueHne kaTymek moe3aHblx
koHTakTopoB [11-116 u katymxu pene PYS xontaktom PB3 ¢ Beigeprkkoit Bpemenu 0,8c

4. Otkprouenue koHTakTopoB [11—I16. OTKIIOUeHHE TATOBBIE ABUrATEIH OT TSATOBOIO T'eHepaTopa.

5. lenu otkmouenus pene PYS. Lens nutanus katymku pene PKB ot Beikimouatens «YnpasieHue
BO30YKICHUEM.

6. Llenb mUTaHUS MOTOP-BEHTHIISTOPOB.

VYnpasieHue cXeMou Mpyu aBapUHHOM OTKJIFOYEHUHU TSATOBOT'O ABUTATENS Y IPABJICHUE

TCIIJIOBO30OM B MaHCBPOBOM PCKUME

1. OTKIIFOYCHHUS TATOBBIX ANIEKTPOABHUTATENICH B CITydacero HeucnpaBHOCTH TyMOmepamu OM1—OMS6.
Pabota TeroBoas Ha MATH UCIIPABHBIX JABUTATEISIX 10 IPUOBITHS B IETIO JUIS PEMOHTA.

2. YrpaBnieHus TEIUIOBO30M IPH MaHEBpaxX Ha CTAaHIIMOHHBIX MyTsax KHONKOM KMP "ManeBpsr". PexuMer
yHpaBieHus K TymOiepaMu «YIIpaBieHHE TEI0BO30M» U «J[BIKeHue».

4. PaboTa perymisitTop au3ens MoIepKUBaeT P MaHeBpax

5. Pexxum paboThl reHeparopa (TOK, HalpsKEHHE W MOIITHOCTH) IIPH MaHEBPax

ANTOpUTM paboThl MUKPOIIPOIIECCOPHON CUCTEMBI ITOOCHOTO PETYJIMPOBAHUS

1. DnexTprueckas mepeaada ¢ CHCTEMOH IMOOCHOTO PEryJIMPOBAHMS KacaTeIbHOM CHIIBI TATH.

2. YrpaBisieMbIi BRITPIMUTENBHBINH MOAYIE (YBY) HanpsoKeHUS TATOBOTO AIICKTPOABUATATEIS.

3. JlaT4uKH 9acTOTHI BpamieHus KonecHbIx map Txl ... Tx6.

4. brok ynpaBieHuns ynpaBisieMbIMU BBIIPSIMATEISIMU.

5. ANTOpuTM yIpaBIEHUS HAIIPsDKEHHEM TSATOBOI'O TeHepaTopa B MUKPOIPOIIECCOPHOM CHCTEME IIOOCHOTO
peryIupOBaHMs HANIPSDKEHUE TATOBOTO TeHEpaTopa

6. ANTOpuUTM yTpaBJieHHs HAPSKSHUEM BCIIOMOTATEILHOTO TeHEpaTopa B MUKPOTIPOIIECCOPHON CUCTEME
MIOOCHOTO PETYIUPOBAHUS HANIPSHKEHUE TATOBOTO FeHepaTopa

ArnmnaparHble CpeCTB MUKPOIIPOLECCOPHON CUCTEMBI TIOOCHOTO PETYJIMPOBAHUS

1. CtpykTypa MUKPOIPOLIECCOPHON CUCTEMBI IOCHOTO PETYJIUPOBAHUS

2. N'anbpBaHMYECKHE PA3BSI3KU B MUKPOIIPOLIECCOPHON cHCTEME

3. CpencTsa BBOJIa AUCKPETHBIX CUTHAJTIOB

4. CpencTBa BBOJ]a YaCTOTHBIX CHI'HAJIOB.

5. Cpencta BBIBO/Ia aHAJIOTOBBIX YIIPABIIAIOMINX CUTHAIOB B KaHAJE PETYIMPOBAHUS TOKA BO30YKACHUS
BO30yAMTEINS U KaHAJE PETYINPOBAHUS TOKA BO3OYKACHHUS cTapTep-TeHepaTopa

6.Hanpspxenns nmutanust 60pToBoii cetn TemioBo3a (110B) . HuanpsikeHns muTaHus MUKPOIIPOIIECCOPHO M
cuctemel: +5 B, £15 B, 18 B, 24 B.




4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

Bun camocrosiTensHO#M paboThI

1 |[ToaroroBka K 1abopaTopHBIM paboTam

2 CamocTOoSTEeNNbLHOE HU3YyUCHHNC KOHCTPYKIIUU U pa6OTBI BCIIOMOI'aTCJIbHOI'O O60py,Z[OBaHI/IH
TCIIJIOBO3a

CaMocTosATEIbHOE N3YUEHNE OCHOBHBIX LIENEH YIPaBIEHUS TEINIOBO30M

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

[TonroroBka K TeKyIiemMy KOHTPOJIIO.

5. Ilepedyenr wu3maHWi, KOTOpPHIE PEKOMEHIYETCS WCIOJIb30BaTh IPHU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).

Ne

i bubnuorpaduyeckoe onucanue Mecrto nocrymna

1 | IlomBMXKHOM COCTAB XKEIE3HBIX 1OPOT — 2 https://e.lanbook.com/book/153602
NpaKkTHKyM : yaebHoe nocobue / IT. B. JIpopkun, JI. | (2arta obpamenns: 15.06.2025). —
H. Kypunkun, M. H. Ilaruenko [u ap.]. — CaHkr- Pexum foctyna: st aBTopus.

Tetep6ypr : IITYTIC, 2019. — 54 ¢. — ISBN 978-5- | Monp3oBarencii
7641-1349-4. — Tekcr : anextponusii //. //3BC Jlanp
: DJICKTPOHHO-OMOIMOTEYHAs CUCTEMA

2 Xapnamos, B. B. CoBepiieHCTBOBaHHE TEXHOJIOTHH https://e.lanbook.com/book/129474
WCTIBITAHUN ACHHXPOHHBIX TATOBBIX JIBUTATENEH (mata obpamenus: 15.06.2025). —
JIOKOMOTHBOB : MoHOrpadus / B. B. Xapmamos, JI. M. | PeXuM poctyna: auis aBropus.
TToros, A. B. JIuteuuOB. — Owmck : OMIYTIC, 2016, | MO/Ib30BaTECH.

— 160 c. — ISBN 978-5-949-41144-5. — Tekcr :
anexkTpoHHsll // //IBC Jlanb : 31eKTpoHHO-

OuOIMoTEYHAasA CUCTEMA

3 Kypunkun, JI. H. Dnektpuueckue nepenauu https://e.lanbook.com/book/156036
JIOKOMOTHBOB : yueOHoe nocobue / JI. H. Kypunkun. | (1ata obpamenns: 15.06.2025). —
— Canxr-Tlerep6ypr : ITYTIC, 2020 — Yacrs 1 — | Pexum goctyna: as astopus,

2020. — 66 c. — ISBN 978-5-7641-1390-6. — Tekcr | MO/Ib30BATEICH.
: anexTpoHHbIN // DBC JlaHb : 31eKTpOHHO-
OnoOIMoTEeYHas CUCTEMA

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAILIMOHHBIX CIIPABOYHBIX CHCTEM, KOTOpPbIE MOTYT HCIOJIb30BAThCS MpHU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Nudopmanmonnsiii  mopran  Hayunas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU  (www.elibrary.ru); Enunas  xomekiuss — Uu@pOBBIX



obpazoBarenbHbix  pecypcoB  (http://window.edu.ru); HayuHo-TexHuueckas
oubmorexka PYT (MUUT) (http://library.miit.ru).

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacIpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€cleYeHus, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

Crenmanu3upoBanHas nmporpamma Mathcad.
CrnenmanusupoBanHas nporpamma Simulink.

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW s
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCHUILTHHE (MOIYIIIO).

Komnbrotepuslii ki1acc O00py10BaHK€e TEMIOBO3HOM JabopaTopuu Kadeapsl
«nekTponoe3aa u Jokomotuss» PYT (MUNT).

9. ®opMa MPOMeKyTOUHOM aTTECTAINU:

3ader B 8, 9 cemecTpax.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHOYHbIE MAaTepUaAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

npodeccop, mpodeccop, 1.H. kKadheaps
«TSroBbIM MOABUKHOW COCTaB
JKEJIE3HBIX JOPOI»

CoracoBaHo:

3aBeayrommii kadeapon dulJl

[Ipencenarens yueOHO-METOUUECKOM
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