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Paccmotpeno Ha 3acenannn LIK

crrenuanbHOoCcTH 23.02.06 Texnauueckas
AKCIUTyaTalMs MOJABUKHOTO COCTaBa JKEJIE3HBIX I0POT
[Tpotokon Ne 9 ot «13» mas 2024r.

IIpencenarens LIK:

/Ky3uenos 1.A./

Pabouas nporpamma npodeccuonansHoro monynust [IM.01. Oxcnnyamayus u
mexHuyeckoe 00CNYIHCUBAHUe NOOBUINCHO20 cocmasa pa3paboTaHa HAa OCHOBE
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23.02.06 Texnuueckas sxcnayamayus NOOBUNICHO20 COCMABA MHCENEe3HbIX 00poe,
YTBEPKAECHHOIO MnpukazoM MwuHucTtepcTBa npocselieHus Poccuiickon denepaunu
Ne 55 ot 30.01.2024r.
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[I'YIIC

MuTtiopun B.A., npenogaBatens  OxepeabeBCKOTo K.JI. KoJUlemka - ¢uiauana
[I'YIIC
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1. MACIIOPT PABOUE# MTPOTr'PAMMBI MPO®ECCUOHAJLHOTO
MOJYJIS

1.1. O61acTs npuMeHeHus1 padoveil NPOrpaMmbl

PabGouass mnporpamMmma mpo(EcCMOHATBLHOTO MOMAYJS  SIBJISIETCS  YacThIO
pOrpamMMbl MOATOTOBKH CIICIMAIIMCTOB CpelIHEro 3BeHa B cooTBeTcTBUU ¢ DPI'OC
CIIO mno cnemmanbHOCTH 23.02.06 Texnuueckas 3KCNaAyamayus noOBUNCHOSO
cocmasa Jicee3HblX 00po2 B YACTH OCBOeHHUs Bujaa JaearenbHoctH (B]):
Ixkennyamayus U MeXHUYecKoe  OOCAYHCUBAHUE NOOBUINCHO2O0 cocmasa W
dbopmupoBaHus cieayomux npodeccuoHabHbIX kKommneTeHuit (11K):

IIK 1.1. DxcrutyaTupoBaTh MOJIBUKHON COCTAB YKEJIE€3HBIX JOPOT;

[IK 1.2. IIpon3BOOUTh TEXHUYECKOE OOCITYKMBAHHUE W PEMOHT IMOABUKHOTO
COCTaBa EJE3HBIX JOPOr B COOTBETCTBUM C TPEOOBAHUSAMHU TEXHOJIOTHYECKHUX
MPOIIECCOB;

[IK 1.3. O0ecnieunBaTh 0€30MMaCHOCTE ABMKEHUS IMOABUKHOTO COCTaBA.

1.2. Hesu u 3aga4d npodeccHOHATBLHOrO0O MOAYJHA — TpeOOBaHUA K
pe3yJbTaTaM 0CBOeHMS NPO¢ecCHOHATBHOI0 MOAYJIA

C uenbio OBNA/IEHUs YKa3aHHBIM BHJIOM JESTEIBHOCTA U COOTBETCTBYIOLIUMU
npo(eCCHOHANBHBIMA ~ KOMIETEHIMSIMH  OOydalolMiCis B XOJ€  OCBOEHUS
1po(heCCUOHATIBLHOTO MOAYJIS IOJIKEH:
UMeTh IPAKTHYECKUI ONBIT:
AKCIUTyaTallH, TEXHUYECKOrO 00CITYKMBAHUS M PEMOHTA JIeTallel, y3J10B, arperaros,
CUCTEM IMOJABI)KHOTO COCTaBa J>KEJIE3HBIX JOpOor ¢ obecrieyeHMeM Oe30MacHOCTH
JBUYKEHUS MTOE3/10B;
yMeTh:
- ONpENENITh KOHCTPYKTHBHBIE OCOOCHHOCTH Y3J0B M J€Tajed MOABUKHOIO
COCTaBa,;
- 00HapyXuBaTh HEUCIPABHOCTH, PEryJMpPOBaTh M HCHBITBIBATE 000OPYJOBaHUE
MOJIBMXKHOTO COCTaBa;
- ONpPENEeNsATh COOTBETCTBUE TEXHUYECKOIO COCTOSHHS OOOpPYAOBAHMS IMOJBHKHOTO
cocTaBa TpeOOBaHUSM HOPMATHUBHBIX JOKYMEHTOB;
- BBINOJHATH OCHOBHBIE BHUABI pabOT MO OKCIUTyaTalud, TEXHUYECKOMY
00CITy’>KMBaHHUIO U PEMOHTY MOJBHUKHOT'O COCTaBA;
- YHOPAaBJIATH CUCTEMaMHM IOJABHKHOTO COCTaBa B COOTBETCTBUU C YCTAHOBJIIEHHBIMU
TpeOOBaHUSIMU;
3HATh:
- KOHCTPYKLHUIO, TPUHIIUI JEHCTBUS U TEXHUUECKHUE XapaKTEPUCTUKU 000pYy10BaHUS
MOJIBMXKHOTO COCTaBa;
- HOpPMAaTHBHBIE IOKYMEHTHI 110 00€CTIeUeHNI0 0€30MMaCHOCTH ABUKEHUS TTOE3/I0B;
- CHUCTEMY TEXHMUYECKOTO OOCITYKUBAaHUS U PEMOHTA MOJBUKHOTO COCTABA.

1.3. KoanyecTtBO 4YacoB Ha OCBOoeHHe padoyeil MPOrpamMmbl
npo¢ecCuHOHAIBLHOI0 MOXYJISA:
MakcumanbHas yueOHast Harpy3ka 1452 gaca, B TOM 4ucCIIe:



o6s3amenvras yacms — 1076 Jacos,
eapuamusHas yacms - 376 4acos.

VYBenuueHue KoJaudecTBa 4YacoB pabodeil mporpamMmbl 3a CUYET 4YacoB
BapUMATMBHOM YaCcTW HANpaBJICHO Ha yenybienue oObeMa 3HAHUW TIO0 pas3fesam
POTPaMMBI.

Bcero — 2100 gacos, B TOM 4ucIe:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuatomierocs — 1452 vaca, Bkirodast:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odydaromerocs — 992 yaca,

CaMOCTOSTEIIbHON paboThl 0Oydaromerocs — 4604acos;

y4eOHOM MpaKTUKK 10 Moayo —144 yaca;

MIPOM3BOJCTBEHHON MPAKTHKH (110 Tpoduitio criennanbHocTh) —504 yaca.



2. PE3YJIBTATBI OCBOEHHUSA NTPOPECCUOHAJBHOI'O MOAYJIA

Pesynbrarom ocBoeHHs paboueil MporpaMMbl MPO(ECcCCHOHATIBHOTO MOIYIIS
ABJISIETCS OBJIaJIeHHE oOydaromumucs Bugom aesitensHoctud (BI): Oxcnnyamayusa u
mexHu4eckoe  O0OCIydCUBanue  NOOBUICHO20 ~ cocmaed, B ~ TOM  YHUCIHE
npodeccuonanbHbpiMU (ITK) 1 06mumu (OK) koMneTeHIusIMu:

Kon

HanmenoBaHue pe3yiabraTra 00y4eHHs

K 1.1.

OKCIUTyaTUPOBaTh MOABUKHON COCTAB JKEJIE3HBIX IOPOT

IIK 1.2.

HpOI/ISBOI[HTI) TCXHHUYCCKOC O6CJIY)KI/IB8,HI/IC U PCMOHT IIOABUKHOT'O
COCTaBa KCJIC3HBIX OOPOI' B COOTBCTCTBHUU C Tp€60BaHI/I}IMH
TCXHOJIOTHYCCKHX ITPOLICCCOB

IIK 1.3.

O0ecrieunBaTh 0€30IIACHOCTE JIBMIKEHHUS ITOIBUKHOI'O COCTaBa

OK 01.

BriOupats cnocoObl pemieHds 3aaad npo(ecCHOHaNbHON NeATeIbHOCTH
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02.

Hcnonb30BaTh  COBpEMEHHBIE  CpPEACTBA  IOWCKA, aHAIW3a U
UHTEpHpeTanuu WHOpMAIUU W HUHPOPMAIMOHHBIE TEXHOJIOTHH JIJIs
BBITIOJIHEHHUS 33/1a4 TPO(PECCHOHANILHOM TSI TeIbHOCTH.

OK 03.

[InanupoBaTh M peanu30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE  pPa3BUTHE, MPEANPUHUMATENBCKYIO  ACSITEIbHOCTh B
npodeccuoHabHOM cdepe, HCHONB30BaTh 3HAHUA 10 (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIUYHBIX KU3HEHHBIX CUTYAIHSIX.

OK 04.

OddexkTruBHO B3aUMOACICTBOBATH U padOTATh B KOJUIEKTHBE M KOMaHJIE.

OK 05.

OcymecTBisATh  YCTHYO W NHCBbMEHHYHO  KOMMYHHMKAalMKO  Ha
rocyaapcTseHHoM  s3bike  Poccmiickor  ®enpepanuu ¢ y4ETOM
0COOEHHOCTEH COIMAIBLHOTO U KYJIHTYPHOTO KOHTEKCTA.

OK 06.

[IposBIATE I'PpaKIAHCKO-IATPUOTHYECKYIO MMO3ULHUIO, JEMOHCTPUPOBATH
OCO3HAHHOE IOBEJECHUE Ha OCHOBE TPAJULMOHHBIX OOIEYETIOBEYECKUX
LIEHHOCTEW, B TOM YMCJE C YYETOM FapMOHU3ALUN MEXHALMOHAJIBHBIX U
MEKPETUTHO3HBIX OTHOILICHH, IIPUMEHSITh CTaHJIapThI
AHTUKOPPYNIHMOHHOIO IMOBEJACHUSI.

OK 07.

ConeiicTBOBaTh COXpPaHEHUIO OKPYIXKAIOIICH CPEIbl, PeCypcocOEpeKeHHUIO,
MPUMEHSATh 3HaHUS 00 W3MEHEHHH KIMMAaTa, TMPUHIMIBI OEepPEekKITMBOTO
MPOU3BOICTBA, d(PGHEKTUBHO IEHCTBOBATH B UPE3BBIYAITHBIX CUTYAIIHSIX.

OK 08.

Hcnonp3oBath cpenctBa (PU3MYECKON KyIbTYpbl JJII COXpPAaHEHUS U
YKpEIJICHUsI 3I0pOBbs B Mpoliecce MPoPeCcCUOHATILHON NESITEIbHOCTH U
noJIep>KaHusi HEOOXOUMOTO YPOBHS (PU3MUECKOM MOATrOTOBICHHOCTH.

OK 09.

[Tonb3oBaThesa npodeccuoHaNbHOM TOKYMEHTAlle Ha rOCY1apCTBEHHOM
Y UHOCTPAHHOM SI3bIKaX.




3. CTPYKTYPA U COAEP KAHUE ITPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. TemaTunyeckuii u1aH NpogecCHOHAIBLHOI0 MOAY IS

OobeM BpE€MEHH, OTBEJIeHHBIH Ha OCBOEHHE MEKANCHUIVINHAPDHOT0 Kypca

IIpakTHka
(xypcoB)
Oos3aTenbHas ayiuTOpHas yueOHas CamocrosiTe1bHast padora
KOHLI HaumMeHnoBaHus pas3aesion Beero Harpyska oﬁyqalomerocn 06y'lalomer0cn HPOH3B0HCTBeHHaH
npogecCHOHAIbLHBIX 4acoB (o npodpuitio
. Npo¢)ecCHOHAIBLHOI0 MOAYJIsSt B T.4. B T.4. B T.4. YueOHast
KOMIIEeTEeHIM i ’ ’ ’ CNEeNHAJIBHOCTH),
Bcero, Jaboparopubie KypcoBast Bcero, KypcoBast 9acoB qACOB
4acoB U NPAKTHYECKUE pa6ora 4acoB pa6ora
3aHsATHSL, HAaCOB | (mpPOEKT), 4acoB (mpoekT), 4yacoB
1 2 3 4 5 6 7 8 9 10

IIK 1.2 Paznea 1. BBIIIOJIHEHUE
TEXHUYECKOI'O
OBCIIYXXNBAHUA 1 1041 612 254 285 144
PEMOHTA ITOABNXXHOI'O
COCTABA

IIK 1.1, 1K 1.3 | Pa3pen 2. OBECI:IE‘IEHI/IE
TEXHUYECKOU
OKCIUIYATALIN 555 380 126 175
IMOJABMXHOT'O COCTABA
HpOI/I3BOIlCTBeHHaﬂ NMpaKTHKa
(mo mpoguiro 504 504
CHeHI/IaJIBHOCTH), qaCoB

Bcero: | 2100 992 380 460 144 504




3.2. Conep:kanue 00y4eHHs 10 NPO(eCcCHOHATBHOMY MOIYJII0

HaumeHnoBaHue
pa3ieiioB
npodeccHoHaTLHOIO Copnepixanue y4eGHOro MaTepHajia, 1a00paTopHbie U MPAKTHYECKHE 3aHATHS, CAMOCTOsITe/IbHAs padoTa O0bem | YpoBeHb
moayas (ITM), odyuyawuuxcs, Kypcopasi padoTt (IpoeKT) 4acoB | OCBOCHMSHA
MEKIUCHUITHHAPHBIX
KypcoB (MJK) u Tem
1 2 3 4
Pa3jen 1. BolnojiHeHHe TEXHUYECKOT0 00CYKHUBAHUSI M1 PEMOHTA NMOJABHKHOT0 COCTaBa 1041
MJIK. 01.01. KoncTpyKuusi, TeXHH4eCK0e 00CTYKHBAHUE M PEMOHT MOJABHKHOT0 COCTABa (JIOKOMOTHBBI) 897
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJa 14 2
OO0mme NpUHIMIIBI Bunel anextpononsukHoro coctana (O11C): 31eKTpOBO3bI U 3JEKTPONOE3/1a, IKCIUTyaTUPYyEMbIE Ha JKEIE3HBIX
padoThI U cUCTEMA noporax Poccun, ux TeXHUUECKUE U IKOHOMHUYECKUE XapaKTepUCTUKH. OCHOBHBIE HKCILTyaTallHOHHbIE
peMOHTa TpeboBanus, npeabsBisiembie kK DIIC. [punmun u yenosus padotst JIIC, cxema nmpeodpazoBaHus SHEPTUN
3jekTponoaABHKHOIO | OIIC, ocHoBHBIE cucTembl DIIC u ux Ha3HAaueHue.
cocTaBa Knaccudukanus SI1C no poxy Toka u oceBoit popmyie. OCHOBHBIE Y3JIbI M alllIapaThl JIEKTPOBO30B
3JIEKTPOIOE3/10B
CooTBeTcTBHE TEXHUYECKOTO cOCTOAHUS 000pyaoBanus DIIC TpeboBaHUSIM HOPMAaTUBHBIX JOKYMEHTOB.
Busl 13HOCOB M NOBpEXIEHUHN y3110B, Aeranel, arperatoB U cucreM DIIC. O0beM TeXHUYECKUX
00CITy>)KUBaHHH, TEKYIIHX M KanmuTaIbHEIX peMOHTOB DIIC. CriocoObl 0YMCTKH, OCMOTpPA M KOHTPOJIS Y3JI0B U
neraneit DI1C. TexHonorus BOCCTaHOBJIEHHUS, YIPOUHEHUS U criocoObl coeaunenus netaneit JI1C. Bus
KOHTpOJIS KauecTBa peMoHTa. O61me Mmepol 6e3omacHoctu Tpyaa mpu pemonte DIIC. CooTBercTBHE
TEeXHUYECKOro coctosiHus obopynoBanus II1C TpeGoBaHUSAM HOPMAaTHUBHBIX JJOKYMEHTOB. BUIbI H3HOCOB 1
MOBPEXKIAEHUM y3710B, Aetaneil, arperatoB u cucteMm DIIC. O0beM TeXHUYECKUX 00CTyKUBAHUN, TEKYILIUX U
kanuTanbHbIX peMOHTOB DIIC. CriocoObl OUMCTKH, OCMOTpa U KOHTPoJIs y3710B U aetaneit IIC. Texnomorus
BOCCTAHOBJICHMSI, YIPOUHEHHUS U criocoOb! coearHenust netaneit I1C. Buibl KOHTpOIS KauecTBa peMOHTA.
OO6u1re Mepbl 6e30macHOCTH TpyAa npu pemonte JI1C
IIpakTnyeckune 3aHATHSA 2 2-3
1. OnpeneneHne KOHCTPYKTUBHBIX OCOOCHHOCTEH y3710B U JieTaneil paznuybix cepuit II1C
Tema 1.2. Conep:xaHue yueOHOro MaTepuaja 62 2

Mexannueckast 4acTh

Ky3oB. Haznauenue u knaccugukanus ky308oB I1IC. TpeboBanus, nperbsaBisgeMble K Ky30BaM U X
anemeHTaM. KoncTpykius ky3oBoB OIIC. [InaHupoBKa BaroHOB 3JIEKTPONOE3I0B; YCTPONCTBO ABEPEH, OKOH U
YIPYIUX NePEeXOIHBIX IJIOLIAI0K; pacroiokenue 06opyaoBanust. CHCTEMbl BEHTWISIIMU Ha 3JIEKTPOBO3aX.
CucreMsl BCHTHUJISIIHUU U OTOIVICHUA HaA 3JICKTPOIIOC3axX. Kectkue OITIOPBI U IIKBOPHEBEIC Y3JIBI KY30BOB.
TpeboBanust, npeabaBIsSeMbIe K JIETalsIM Ky30Ba. XapaKTepHble H3HOCHI U MIOBPEXKAEHUS 000Py10BaHUS U

JeTaNe Ky30Ba, TEXHOJIOTHsS peMOHTa. OCMOTpP ¥ PEMOHT JeTaJIel Ky30Ba IPH TEXHUYECKOM 00CTyKHBAaHUT




OIIC. IpaBuna 6e30MacHOCTH TPyJa IPU TEXHUUECKOM OOCITY)KHBAaHUU U PEMOHTE Ky30Ba M €T0
000pyIOBaHUS U ICTAJICH.

Y napuo-tarossie npubopsl. HazHauenue u kiaccudukaius yIapHO-TATOBBIX MPHUOOPOB. Y CTPOICTBO U
MpUHLIMI AeiicTBUS aBTocuenku CA-3, Moraomaronmx anmnapaToB pa3indHbix TUIIOB. LleHTpupytomniee
ycrpoiictBo. Kieiima Ha y351ax u 1eTansx yaapHO-TATOBbIX TPUOOPOB. XapaKTepHbIE H3HOCHI U MOBPEKICHUS
JieTajiell aBTOCLENKH U TOIVIOIAIOIIEr0 annapara, IpUYMHbI UX BOSHUKHOBEHUS U MEPBI IPEAYIPEKICHUS.
OcHOBHbBIE HOPMBI U JIOYCKH Ha U3HOC JIeTallel aBTOCIIETTHOTO yCTPONUCTBA, MpoBepKa mabdioHamu. Busiel u
MEPUOIMYHOCTD TEXHUYECKOTO OCMOTPA M PEMOHTA aBTOCHEMHBIX ycTpoicTB. [IpaBuia 6e30macHOCTH Tpyaa
MIPU TEXHUYECKOM OOCIIY)KHBaHUH U PEMOHTE YAAPHO - TATOBBIX MPHOOPOB.

Tenexku. HaznaueHue u ycTpoicTBO Tenexek. HazHauenue, kiaccuukamus U KOHCTPYKIUS PaM TEJIEKEK.
MexTenexeunble couwleHeHus. Bo3Bpaluaronye u npoTUBOOCHbIE ycTpoiicTBa. [IpoTuBopasrpy3ounsie
ycTpoiicTBa. TeXHOIOrUs peMOHTa AeTajeil pam Tenexek. TexHomorndeckuil nmporecc COOpKU TENEkKEK U
MOJIKATKHU MX MOJ Ky30B. OCMOTp U PEMOHT JieTaliel TesiexeK 6e3 pa300pKH MpHu pa3IuYHbIX BHIAX
TEXHUYECKOTO 00CITyKHUBaHHs U peMoHTa. [IpaBuia 6€30macHOCTH Tpy/a MPH TEXHUIECKOM 00CTYKUBAaHUU U
PEMOHTE TEJIEHKEK.

Konecnslie mapel. Haznauenue, kiaccupukanys 1 KOHCTPYKIUS KOJIECHBIX nap. @OpMUpOBaHUE KOJECHBIX
nap. 3Haku ¥ kieriMa. TpeboBaHus, TpeabsIBIseMble K KOJIECHBIM IapaM B dKCIuTyatauuu. M3MepuTenbHbIii
WHCTPYMEHT, KPaTKHe CBEACHUS O Ae(hEeKTOCKOIMH 3JIEMEHTOB KOJIECHBIX map. Buapl, cpoku U 00bem
TEXHUYECKUX OCMOTPOB, OCBUAETEIIbCTBOBAHUI U PEMOHTA KOJIECHBIX Iap.

Byxkcosrle y3m1b1. Haznauenue, npuanun padoTsl. Kiaccudukanms, koHcTpykius Oykc. OcoOeHHOCTH
KOHCTPYKLIUU OYKC ¢ yCTPOHCTBOM JIJIsl OTBOJA TOKa U MIPUBOAOM cKopocTeMepa. TpeboBanus,
MpeIbsABIsieMble K OYKCOBBIM y3JIaM B AKCIUTyaTaluu. XapaKTepHbIe HEUCIIPABHOCTU OYKC, TPUUUHBI UX
BO3HUKHOBEHUS U MPENyNPeKACHUs. BUIbl, IEpuoIUYHOCTD U cosiepKaHue peBU3Hi 1 peMoHT Oykc. [IpaBuna
0€30MacHOCTH TpyZa MPU TEXHUYECKOM 00CITYKUBAaHUU U PEMOHTE OYKCOBBIX Y3JIOB.

Peccopnoe noasemmBanne. HaznaueHne pecCOpHOro MOABEIIMBAHUS U €T0 BIMSHUE Ha B3aUMOJICHCTBUE
kozeca u penbca. Konedanus nokomoTtuBa. CxeMbl, Kilaccu(UKaLNsL, KOHCTPYKIUS U XapaKTEepUCTUKA
3JIEMEHTOB PECCOPHOT0 nojBemuBanus. [IoHsATHE 0 )KECTKOCTH U THOKOCTHU peccop. YTpyrue ornopbl Ky30BOB.
JIroneuHoe nossenMBanue. ['uapasnudeckre U GpUKIHMOHHBIE TAaCUTENH KoeOaHUH. XapakTepHble H3HOCH U
MOBPEXKICHMS, IPUUMHBI UX BO3SHUKHOBEHHS M MEPBI IPEIYNPEXKIECHUS, TEXHOJIOTHS peMoHTa. [IpaBuia
0€30MacHOCTH Tpy/la MPU TEXHUYECKOM OOCITY>KUBAaHHH U PEMOHTE PECCOPHOTO U JIFOJICUHOTO MO/IBEIIMBAHUH,
racuresnei koneoaHui.

Tsrossrit npuBo. HazHauenue, kiaccudukanus 1 cocoObl MOIBEIIMBAHUS TSATOBBIX TPUBOIOB.
KoHcTpyKius onopHo-0ceBOro moABeIMBaHus U 3y0uaroi nepenaun. KoHCTpyKIUS paMHOTO MO/BEIIMBAHMS
TATOBBIX JBUraresnei. CxeMbl 1 KOHCTPYKTUBHOE UCTIOJHEHUE ITPUBOJIOB C MTOMOIIbIO My(PT Kap/IaHHBIX BaJIOB.
Kopnyc penykropa. Bocripunumaemsie um ycuius. Kperuienne. CpaBHeHHE pa3iMuHbIX THIIOB TPUBOJIOB.
Omnepanyu peMOHTa JIeTaJlel KOJIECHO-MOTOPHOT0 OJIOKA MPH Pa3IMyYHBIX BUJAX MOBEIIUBAHMS TATOBBIX




JBHUTATEIEH; ompeiesieHne mapaMeTpoB 3yduaroro kojeca. [IpaBuia 6e3omacHOCTH TpyAa MPH TEXHUYECKOM
00CITy’)KUBAaHUH U PEMOHTE TATOBOT'O MPUBOJIA.

BcnomorarensHoe o6opynoBanue. CxeMbl 1 IpUOOPHI THEBMATHYECKUX IIETICH; TPOTUBOIIOKApHAs CHCTEMa
AJIEKTPOIOJIBUKHOTO cOCTaBa. Mepbl 0€30MacHOCTH NP MCIIOJIb30BAaHUH CPEJCTB MOKAPOTYIICHUS TPU
noxape.

Oxpacka ky30B0B u fetanei JI1C. HaznaueHue npumeHsemMbIX 17151 OKpacky y3i10B u aeraneit D11C
JIAKOKPACOYHBIX TTOKPHITUH. Y CIOBUS Ka4eCTBEHHOW OKpackd. Tekymmid yXo 3a JaKOKpaCOUHBIMH
nokpeITusiMu. [IpaBuia 6€30mMacHOCTH TpyAa MPH BHIMOIHEHUH JJAKOKPACOYHBIX PabOT MPOTUBOMOKAPHAS
TEXHUKA.

IIpakTHyeckue 3aHATHA 36 2-3
1. OnpeneneHne OCHOBHBIX HEMCIIPABHOCTEHN Ky30Ba U PaMbl Ky30Ba, METO/1a PEMOHTA U YCIIOBUM AJIs
JaNbHENIIEN SKCIUTyaTalluy
2. BolsiBII€HME OCHOBHBIX HEUCIIPABHOCTEHN OIOPHI paMbl Ky30Ba Ha paMy TEJIEKKHU, METOZA PEMOHTA U
YCJIOBUH IS JAJIbHENIIEN dKCIUTyaTaluu
3. TexHuueckoe AMArHOCTUPOBAHUE U OIIPEIEIEHUE BUJIa HEUCIIPABHOCTEH YAapHO-TATOBBIX IPUOOPOB,
METOJIa PEMOHTA U YCJIOBUM I TAJIbHENIIEN IKCILTyaTalluu
4. IIposepka cocrosinust CA3 madnonom 940P(823)
5. TexHuyeckoe TMarHOCTUPOBAHUE U OIIPEACIICHUE BU/IA HEUCIIPABHOCTEN ITPEAOXPAHUTENIBHBIX YCTPOUCTB,
METOJ1a: PEMOHTA U YCIOBUH JJIs JAJbHEHNIIEH SKCIUTyaTalluu
6. BoIsiBiI€eHME OCHOBHBIX HEUCIIPABHOCTEH TENIEKKHU, METOAA PEMOHTA U YCIOBUM I JaJIbHENUIEH
JKCILTyaTaluu
7. OnpeneneHre OCHOBHBIX HEMCIIPABHOCTEHN KOJIECHON Mapbl, METO/1a PEMOHTA U YCJIOBUM AJIs AalIbHEHIIeH
JKCILTyaTaluu
8. OmpezienieHne TeMIepaTyp HarpeBa OYKCOBBIX Y3JIOB, BBISIBIICHHE OCHOBHBIX HEUCIIPABHOCTEH, METO 1A
PEMOHTA U YCIOBUH Ui JalbHEUIIEH SKCIUTyaTalluu
9. TexHUYECKOE TUArHOCTUPOBAHUE U ONpE/EIIEHNE BUa HEUCIIPAaBHOCTEN PECCOPHOTO MO/BEIINBAHMS,
METOJa PEMOHTA U YCIOBUH JUIs NaJbHEHIIEH KCIITyaTalluu
10. BeisiBIIeHHE OCHOBHBIX HEMCIPABHOCTEW OMIOPHO-OCEBOM TATOBOM Mepeaun, METo[a pEMOHTA U YCIOBHM
JUISL JATbHEUILIEN SKCILTyaTalluu
11. Onpenenenne OCHOBHBIX HEUCIIPABHOCTEN OMIOPHO-PAMHOM ITEpEAAdn, METO/1a PEMOHTA U YCIOBUM IS
JaIbHENIIEH DKCIUTyaTalluy
12. IIpoBepka HCIPABHOCTH NPETOXPAHNUTEIBHBIX YCTPONUCTB TEIEKKHU
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJa 49 2
DJIeKTpuYecKHe Haznauenwue, knaccudukanus 31eKTPUUECKUX MAlINH, KOHCTPYKLUS, IPUHLKI AeicTBUsL. MaTepuasl,

mManmubl JIIC

[IPUMEHSEMBIE B DJICKTPUYECKUX MaIIMHAX.
DneKTpUYecKre MalIMHbI TOCTOSIHHOTO ToKa. [IpuHImn neiicTBus, yCTpoilCTBO U Ha3HAYEHHE Y3JI0B U
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JeTaei, 00pa3yroIKX IEKTPUIECKyr0 MamuHy. Otinuue poropa ot sikopsi. Komtektop. OOMOTKH sIKOpEi.
VYpaBuutensHbie coeauneHust; 9JC u 3eKTpOMarHUTHRI MOMEHT; MarHUTHAS LIETb MAITUHbI; PU3HUECKast
CYIIHOCTb PEAaKLUU SKOPs U KoMMyTaliu. CxeMbl BO30YX/I€HUS U XapaKTepUCTUKH FeHEPaToOpoB U
JBUTaTeNeH ¢ pa3MuYHbIMUA BUIAMU BO30YKICHHIA; PETYIMPOBAHNE HAMIPSDKEHUS HA 3a)KMMax TeHepaTopa.
DneKTpuYecKre MalIMHbI IepeMeHHOro Toka. Ha3Hauenue, ycTpoicTBO, NPUHIUI JEHCTBUSA U PEXKUM pabOThI
NEKTPUYECKUX MalIUH IIepeMEHHOro Toka. [Ipoieccel, mpoTekaromue npu mycke 1 paboTe aCHHXPOHHBIX
nBurateneil. PerynupoBanue HanpsKeHUsl CHHXPOHHBIX F€HEPATOPOB U YaCTOThI BpallleHHsI aCHHXPOHHBIX
JBUTraTenei, ux padboune XxapakTepUCTHKH, OCHOBHBIE (POPMYIIBI, XapaKTepU3YIOIIUe paboTy IIEKTPUIECKUX
MallliH IePEMEHHOr0 TOKa.

Tpancdopmaropsl. Haznauenue, mpuHIMI ASHCTBUS, YCTPOUCTBO MACIISIHOTO U CYXOT0 TpaHC(HOPMaTOPOB.
Cxemsl coetuHeHHs: 00MOTOK. Pexxumbl paboThl ¥ clIOCOOBI peryaupoBaHus HanpshkeHus. CrnenuanbHble TUIIbI
TpaHc(hopMaTOpOB.

AxkymynsTopHble 6arapeu. HasHauenue, npuHIMI ASHCTBUS KUCIOTHBIX U MIEIOYHBIX aKKYMYJISITOPOB.
[Ipoueccel, mpoTeKarolue Npu 3apsaKe U pa3psake. DJIEKTPOABUKYILAs CUIIA, HAIPSYKEHUE U EeMKOCTh
aKKyMYJISITOPHBIX OaTapei.

DnexkTpoMalMHHbIE IpeoOpa3oBaTenu. HasHaueHnue, kinaccudukanys, IpUHINI ACHCTBUS, KOHCTPYKIIUS
3JIEKTPOMAILIMHHBIX ITpeoOpazoBareneil. CriocoObl peryIMpoBaHus YaCTOThI, HAPSKEHUS, YACTOTHI (a3.
OnHOSIKOpHBIE M IBYXBSIKOPHBIE SJIEKTPOMAIIMHHBIC TIPe0Opa30BaTeIu.

TexHnueckoe 00CIy’)KUBaHUE U PEMOHT AJIEKTPUUYECKUX MAIIUH. XapaKTepUCTHKa paboT, BBINOJIHAEMBIX 10
PEMOHTY 3JIEKTPUUECKUX MAIllMH IPU Pa3IMYHbIX BUAAX TEXHUYECKOTO 00CTyKUBaHUSA U peMOHTa. OCHOBHBIE
HEUCIIPABHOCTH B 3KCIUIyaTallUd U METOJBI UX BBIABICHUS, ONIPEACIICHUE YCIOBUM JaNbHEUIIEH
JKCIUTyaTaluu, cyiika ooMoTok 6e3 gemontaxka ¢ JIIC. Texuuueckoe 00CITyKHBaHUE U PEMOHT OCTOBOB U
CTaTOPOB, IIETKOAEpKaTeNIel U UX KPOHLITEHHOB, IKOpel 1 poTopoB. COOpKa M HCHBITAHUE HIIEKTPUUECKUX
ManivH. [IpaBuiia 6e30macHOCTH Tpy/a NP BHIMOIHEHUH PadOT 10 TEXHUYECKOMY 00CITy>)KUBaHHIO, PEMOHTY,
cOOpKe U MPHU UCIIBITAHUM IEKTPHUUECKUX MAIlUH.

TexHnueckoe 00CIyKUBaHUE U PEMOHT CUJIOBOTr0 00opynoBaHus. OObeM peBU3UI U TEXHOJIOTHS PEMOHTA
TATOBOIO TpaHc(opMaTopa, CriakUBarOIIMX U EPEXOJHBIX PEaKTOPOB, MHIYKTUBHBIX IIYHTOB U
TpaHc(hOpMaTOPOB, PEryINPYEMbIX TOJMarHH4uBaHueM HIYHTOB. O0beM UCIIBITAHUN TIOCIIE PEMOHTA.
TexHnueckoe 00CIyKUBaHUE U PEMOHT BBIIPSIMUTEIbHBIX YCTAaHOBOK. J[MarHocTHKa OJI0KOB BBITPSIMUTENEH.
ITpoBepka TEXHUYECKOTO COCTOSTHHSI aKKYMYJISTOPHBIX OaTtapeil. HencnpaBHOCTH akKyMyJISATOPHBIX OaTapeid,
TEXHOJIOTHSI TPUTOTOBJICHHS M 3ATMBKH JIEKTposnTa. TexHomorus 3apsiaa 6arapeii. [IpaBuiia 6e30macHOCTH
TpyZAa IpHU BIIOJHEHUH PAOOT MO TEXHUUECKOMY 00CTYKHUBAHUIO U PEMOHTY TpaHC(POPMATOPOB,
BBIIPSIMUTEIbHBIX YCTAHOBOK, aKKYMYJIATOPHBIX OaTapeil.

JlabGopaTropHble 3aHATUSA
1. UcnipiTanne TeHepaTopa MOCTOSIHHOTO TOKA Pa3IMYHBIX BUAOB BO30OYKICHUS
2. UcnblTanne HBI/IF&T@HGI?I IMMOCTOAHHOI'O TOKA PA3JIMYHBIX BUIOB B036Y)KJICHI/I$I
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. 3aIyCK ¥ peBEPCUPOBAHUE JEKTPUUECKOTO ABUTATEIS IOCTOSSHHOTO TOKA

. lnarsHocTrka cOCTOSHUS IIETOYHO-KOJJIEKTOPHOIO Y3J1a

. UcribITaHne aCHHXPOHHOTO JABUTATEIIS

. BeisiBIIeHHE HEUMCIIPABHOCTEN ACHHXPOHHOW 3JIEKTPUYECKON MAIWHbBI U IPUYHUH UX BO3SHUKHOBEHUS
. 3aIyCK ¥ peBEPCUPOBAHUE JIEKTPUUECKOTO JBUTATEINSI IEPEMEHHOIO TOKA.

. UcipiTanne CHHXPOHHOTO FeHeparopa

9. BrIsiBIIEHME HEUCIIPABHOCTEN CUHXPOHHOM 3JIEKTPUYECKON MAIIMHBI U IPUYMH UX BOSHUKHOBEHUS
10. VcnpiTanue TpancdopmaTopa mo METOy XOJIOCTOTO X043 U KOPOTKOTO 3aMBbIKaHHS

11. Texuuueckoe 00CIy)KMBaHHE FIEKTPUUECKON MaITMHBI TOCTOSHHOTO TOKA.

12. Texaudeckoe 00CTyKUBAHUE IEKTPUICCKON MAIIMHBI IEPEMEHHOTO TOKA

13. Texuuueckoe oOCIyXKHUBaHUE TATOBOrO TpaHnchopmaropa. OmnpeneneHre HeUCIpaBHOCTEH TSITOBOTO
TpaHcopMaTopa U METOJIOB X YCTPAHCHHUS

14. ITpoBepka TEXHUUECKOT'O COCTOSIHUS TATOBOT'O ABUTATENS IOCTOSIHHOTO TOKA, BHISIBICHHE
HEHCIIPABHOCTEH, ONPEJEIICHUE YCIOBUM JAIBHEUIIEN dKCIUTyaTallun

15. JlnarHocTrKa TEXHUYECKOTO COCTOSHUS AJIEKTPOMAIIMHHOTO MPeo0pa3oBaTesis, BbISBICHUE
HEHCIIPABHOCTEH, ONPEJEICHUE YCIOBUN JAIBHEUIIEH dKCILTyaTalluu

0O L W

Tema 1.4.
ABTOMaTHYECKHE
TOPMO03a MOABHKHOTO
cocraBa

Coaep:xxaHue y4eOHOIro MaTepHuaJia

OCHOBBI TOPMOXKEHUS. BO3HHKHOBEHE TOPMO3HOI critbl. KoaddumeHT TpeHns KOJIOI0K O KOJIECO, €To
3aBUCUMOCTh OT pa3ianuHbIX (pakTopoB. Cuia CLEIIeHHs Kojleca C PelbcoM U (PaKTOPBI, BIMSIOIIUE Ha €€
BEIMYMHY. Mepbl 110 yBEIHUYEHUIO KOAPPUIIUEHTOB TPEHUS U CLeTUIeHUs. TopMO3HbIE KOJIOAKH.
MaxkcuMaabHO JOIYCKaeMO€E Ha)KaTHe TOPMO3HBIX KOJIOAOK. 3aKJIMHUBAHUE KOJIECHBIX I1ap, IPUYHUHBI
BO3HHMKHOBEHHUS U MEPHI MpeA0TBpallleHus. BenrunHa 1 TeMIn NOHUKEHUS 1aBJIEHUsI B TOPMO3HOU
Maructpaiu. [IoHsATHE 0 TOPMO3HOM IYTH U CIIOCO0aX €ro onpeaeIeHus.

Ob6mue cBeneHns 006 aBTomMaTHuecKux Topmosax. Kimaccuduxarus v npuHIuNn JeiCTBUS aBTOMAaTHYECKUX
TopM030B. HopMaTuBHbIE TpeOOBaHMsL, IPEAbIBISEMbIE K YCTPOUCTBY, TEXHUYECKOMY O0CITY>KUBAHHIO U
JKCIUTyaTalliu TOPMO3HOT0 000pynoBanus. Pacnonoskenune Topmo3noro obopynoBanus va JI1C.

[TpuGops! NUTaHUS TOPMO30B CXKATHIM BOo3ayXxoM. HazHauenue, knaccudukanus, ycTpoicTBO, IPUHIHI
NEHCTBUS U TEXHUUECKHE XapaKTEPUCTUKN KOMIIPECCOPOB, TJIAaBHBIX PE3EPBYAPOB U PETYIATOPOB AABJICHUS.
ITpaBuia 6e30MacHOCTH TpyAa IpU 00CITy>KUBAaHUH TPUOOPOB.

[Tpubops! Topmoxenus. Haznauenue npubopos Topmoxkenus. [IpuHImn neiicTBUs KpaHOB MallIMHKUCTA.
OrneHka 00IIero COCTOSHUS U MPOBEPKa JIeHCTBUA KpaHOB MalnHucTa. HazHaueHue, ycTpoicTBO U
MIPUMEHEHNE KpaHa MalllMHUCTA C JUCTAHIIMOHHBIM yripaBieHneM. HazHaueHune TOonoIHUTEIbHBIX TPUOOPOB
ynpasieHus. [IpyHuun neficTBus ycTpoicTBa KOHTPOIIS MIIOTHOCTH TopMo3HOoU Maructpaiu (YKIITM).
Hasnauenue, ycTpOWCTBO M MPUHIIMIT ISHCTBUS AJIEKTPOIHEBMATHYECKOT0 Kiianana aproctomna (DI1K- 150).
Haznauenue, ycTpoicTBO M IPUHIUI AEHCTBUS BO3yXOpaclpeaesnTene u aBropexxuMoB. KoHcTpykuus u
Ha3HaYeHHe TOPMO3HBIX IWJIMHJIPOB U 3allaCHBIX pe3epByapoB. [IpaBuia 6e3omacHoCTH TpyAa Npu
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o0cTy>)KMBaHUU TTPHOOPOB.

BozayxonpoBon u peraaxkasie nepenaun. Kimaccuukays BO3yX0ImpoBOJIOB 110 UX Ha3HAYECHUIO.
HopmaruHble TpeGoBaHus, npenbsaBisgeMble K Bo3ayxonpoogam IIIC. TopmosHas marucrpais, ee
YCTPOMCTBO U COJIep:KaHue B IKCILTyaranuu. Kpansl n Kiianansl BO31yXonpoBoaoB. HazHaueHue, ycTponucTBo
U JIEHCTBHE PA300ILUTENBHBIX, TPEXXOJIOBBIX U CTON-KPAHOB; BBITYCKHBIX, IPEJOXPAHUTEIbHbIX,

MEPCKIOYATCIBbHBIX U OGpﬁTHBIX KJIallTaHOB, COCAUMHUTCIIbHBIX PYKABOB, MaCHOBJIaFOOT,IleJIHTeJIeﬁ u (I)I/IJILTPOB.

Hasznauenue, ycTpoicTBO, MPUHITUIT JEHCTBUSA TOPMO3HOU phryakHOM nepeaaun, ee KIIJ[ u nepenarounoe
yuciio. CxeMbl ¥ peryJMpoBKa TOPMO3HOM phIYaKHOM Nepeaaun. ABTOMAaTUYECKUE PETYIISTOPHI BHIX0Oa
IITOKAa TOPMO3HBIX IMIIUHAPOB. [IpaBuina 6e3onacHoCTH Tpyaa mpu 00CTyKUBAHUU BO3yXOIIPOBOIOB U
TOPMO3HOW PBIYaKHOM NIEpEAAUH.

Knaccudukanus u npuHIUI AeWCTBUS HIEKTPONHEBMATHUECKUX TOPMO30B. HazHaduenue u ycTpoicTBo
OJIOKOB TIMTAHUS U YIIPABJICHUS, KOHTPOJIBHBIX TPHOOPOB, MEKBATOHHOT'O COCTMHEHUS U COSMHUTEIBHBIX
1poBo10B. CXeMblI 3IeKTponHeBMaTrnueckoro ropmosa J1IC.

PemoHT 1 ucnbTanust TopMo3HOro ooopynoBanus. [lokazarenu paboOThl TOPMO3HBIX TPUOOPOB. Buasl u cpoku
PEMOHTA U UCTIBITAaHUS TOPMO3HBIX TPHOOpoB. OpraHu3aius peMOHTA U UCTIBITAHUS TOPMO3HOTO
o0opymoBaHus B JAeT0. Buapl HEMCIIPaBHOCTEH TOPMO3HBIX IPHOOPOB M METOJIBI MX ornpeaeiieHus. OCHOBHBIC
MIpUEMbl PEMOHTA JIeTallel U y3JI0B TOPMO3HBIX IPUOOPOB U TOPMO3HOTO 000pyAOBaHUA B LienoM. [IpaBuna
0€30MaCHOCTH TPyJla IPU PEMOHTE TOPMO3HOTO 000PYAOBAHMSL.

JlabGopaTopHble 3aHATUSA

1. UccnenoBanue cxembl pacronokKeHUsl TOPMO3HOTO 000py10BaHUS Ha MOJABUKHOM COCTaBE, KOHCTPYKIUU U
npuHIUna paboTel kommnpeccopa. CriocoObl onpeaeaeHns TOPMO3HOTO MyTH.

2. Pa3bopka, ucciieqoBaHre yCTPOMCTBA U COOpPKA Y3JI0B KOMIIpeccopa

3. Pasbopka, uccienoBanme ycrpoiicTsa u coopka peryisiropa aasienus AK-115 (TS-11)

4. Pa3z0opka, uccliefoBaHNEe YCTPONCTBA U cOOpKa peryistopa nasienus 3P /]

5. Pa3bopka, ucciesoBanue ycTpoiicTsa u cOopka noezqHoro kpana mamuaucta Ne 394 umu Ne 395

6. UccnenoBanue KOHCTPYKIIMU U IPUHITUIIA paOOTHI KpaHa BCIIOMOTaTeIbHOTO TopMo3a Ne 254

7. Pa3zbopka, uccieoBaHie ycTpoiicTBa, cOOpka U MpoBepKa paboThl JIEKTPOITHEBMAaTHUECKOTO KJlalaHa
aBTocrona Ne 150

8. MccnenoBanne KOHCTPYKIMM U MPUHIIMIIA paOOThI BO31yXOpaclpeieIuTeNs naccaxxupckoro tumna Ne 292
i Ne 292M

9. Pa3bopka, uccieoBaHme ycTpoiicTBa u cOopka anekTpoBo3ayxopacnpenenurens Ne 305

10. VccnenoBanre KOHCTPYKIUU U PUHIMIA pabOThI BO3AyXopacnpeaenurtens rpy3osoro tuna Ne 483 umu
Ne 483M

11. Pa3z6opka, ucciiejoBanue yCcTpolcTBa U cOOpKa aBTOMaTHUYECKOTO PETryIsTOpa peKUMOB TOPMOXKEHHUS
(aBTOpexuma) Ne 265A

12. ViccnepoBanre KOHCTPYKIIMU M PETYIHPOBKA TOPMO3HBIX PhIUXKHBIX Iepeiay, ONpeieleHne
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MepelaTOYHOro Yucia

13. UccnenoBanue ycrpoiicta aproperyisitopa Ne 5745 wnu PTIIP-675

14. ViccnenoBanue KOHCTPYKIUU MUTATENILHOTO KJlallaHa

15. UcnbiTanue u peryinpoBka KpaHa MamuHucTa Ne 394 ywnu Ne 395

16. VcnipiTanue U peryJupoBKa KpaHa BCIIOMOraTesbHOro Topmosa Ne 254

17. UcnblTanue Bo3ayxopactpenenutens naccaxupekoro tumna Ne 292-001 unu Ne 292M
18.McnbiTanue Bo3ayxopacmpeaenurens rpy3oBoro tuna Ne 483-000 wim Ne 483M
19.MccnenoBanne npubOpOB 3IEKTPOITHEBMATHUECKOTO TOPMO3a JIOKOMOTHBA
20.HcnpiTanue peryasTopoB JIaBIEHUS KOMIIPECcCopa U UX PEryIupoBKa
21.UcnbiTanue snexkrpoBo3ayxopacnpenenuress Ne 305

22 VcnpiTanue U peryinnpoBka apropexunma Ne 265-A1

Tema 1.5.
JJIeKTpHYecKoe
odopynoBanme INIC

Coaep:xaHue yueOHOro MaTepuaJia

OOuue cBeeHus 00 31EKTpUIEecKOM obopynoBaHuu. HazHauenue, kinaccuukanys, KHHEMaTHKa MOABHKHBIX
COCMHEHUH, AIIEKTpHUYECKast Iyra U CIOcoObI ee rameHus. KOHCTPYKIUS 3JIEMEHTOB TyTrOracHTEIbHBIX
YCTPOMCTB.

KommyrannonHble annaparsl CHIIOBBIX 1iened. HazHauenue, yecTpoicTBO, XapaKTEPUCTUKH U TPUHIUIT
JEHCTBYS MHIMBUYaIbHBIX 3JIEKTPOITHEBMATUYECKUX U JIEKTPOMATHUTHBIX KOHTAKTOPOB, IPYNIIOBBIX
JIBYXIIO3ULIMOHHBIX U MHOT'OIIO3ULIMOHHBIX MEpPEKI0YaTeNei, 3JeKTPOTHEBMAaTHUECKUX BEHTUIIEH
BKJIIOYAIOIIETO M BBIKJIIOYAIOUIETO THUIIA. THUIIBI IPUBOAOB IPYNIIOBIX aIlllapaToB.

Amnmapartsl 3alIUTHI 3JeKTpooOopynoBanus. HazHaueHne, KOHCTpYKIUS, MPUHLIUI pabOTHI annapaToB:
ObIcTpoJeiicTByOMEH U AU PepeHIINaTbHOM 3alUThI, 3alUTH OT OYKCOBAaHUS U MEPErpy3KH, MOBBIIIEHHOTO
Y IOHWYKEHHOTO HaIPSDKEHUS, 3alIUThI 3JIEKTPOHHOTO 000y 10BaHUS.

Toxonpuemuuku. Haznauenue, kinaccupukaius, KOHCTPYKLUS, IPUHIUIIBI pAOOTHI TOKOITPUEMHHUKOB.
VYcnoBus, BAUSIONINE Ha KaYeCTBO ToOKocheMa. OCOOEHHOCTH KOHCTPYKIIMHM TOKOIPUEMHUKA TS
BBICOKOCKOPOCTHOT'O MOABMKHOTO cocTaBa. Mepsl, 00ecrieqnBarole 3aluTy JOKOMOTUBHOM OpUras! ot
MoMalaHus O] BEICOKOE HAIPSKEHHE.

[Tapamerpuueckue annaparsl. HazHaueHue, KOHCTPYKLUS, IPUHLIUIIB AEHCTBUS U QYHKIIMU
napaMeTpuueckux anmnapatoB. O603HaUe€HUE HA CXeMaX CIUIKUBAIOIUX U IEPEXOIHBIX PEaKTOPOB,
MHAYKTUBHBIX LIYHTOB, QHIBTPOB paanonomex. OnpeeneHue conpoTUBICHUs Pe3UcTopa 1o ero
MapKUPOBKE.

Anmnaparts! ynpasieHusa. KOHCTpyKIus M NpUHIMN 1€HCTBUS KOHTPOJUIEPOB MalnHucTa. KHonouHbie
BBIKJTIOYATEIN YIIPABJICHUS U TaJleTHbIE IepekitouaTenu. [IpoMexxyTouHble KOHTPOJUIEPHI AIIEKTPOBO30B.
Arnmnaparsl aBTOMaTU3alUK TPOLECCOB yrpasieHus. HazHaueHne u npuHIUN 1eHCTBUS el YCKOPEHHUS
AJEKTPOIOE3/10B, BUOPALIMOHHOI'O M 3JIEKTPOHHOTO PEryNITOpa HanpsbkeHus. HazHaueHue 31eKTpOHHBIX
OJIOKOB aBTOMATHKH U UX BIMSHUE Ha pabOTy JIEKTPOOOOPYI0BAHUS.

Arnmnapatsl TMYHON 6€30M1aCHOCTH U OE€30M1aCHOCTH YIPABJICHHUs TOE310M. Y CTPONCTBO W MPUHLHUI pabOThI
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3alIUTHOTO BEeHTWIs. THUIBI M (YHKIIMOHAIBHOE Ha3HAYeHUE IPHOOPOB 0€30MMaCHOCTH IBUKEHHUS, UX
B3auMoieiicTBue ¢ nensimu ynpasienus II1C.

W3mepurenbHble TpUOOPHI, allapaThl CUTHAIN3ALUHI, BCIOMOTaTENIbHOE AJIEKTPUUYECKOe 000PYA0BaHUE.

VY CTpONCTBO U CXEMBI BKIIOUEHUS H3MEpPUTEIbHBIX ITprbopoB Ha DIIC. HazHaueHne OCHOBHBIX CUTHAJIBHBIX
JIaMII ¥ IeHCTBHSI IOKOMOTUBHOMN OpHUrajbl PH UX 3arOpaHuU. Y CTpOHCTBO, IPUHLIUI PAOOTHI OIMHKEPHOTO
peie.

Ha3znauenue u Buabl MatepuanoB 1 U30iTopoB. [IpoBona u kabenu. Pacuer ceuenus nmpoBoaa o TOKOBOM
Harpy3ke. Byl HakoHeYHUKOB. KileMHbIE peiKu U pazbeMHbIe coequHeHns. M3omaropsl. Haznauenue u
IPUHLUI pabOThl HU3KOBOJIBTHOTO 3JIEKTPOHHOT0 06opynoBanus D1IC.

Texauueckoe 00CITy)KHUBaHUE U PEMOHT AJIEKTPUUYECKHX ammaparoB. TpedoBaHus, MPeIbsIBIIEMbIC K
EKTPUYECKUM amrapaTam U UX COAepkaHUI0. Bo3MOKHbIE H3HOCHI, HEUCIIPABHOCTH U TOBPEKACHMUS,
IIPUYMHBI UX BOZHUKHOBEHUS, METO/IbI UX BBIABICHUSA U MepbI [Ipenynpexnenus, onpeneneHue yCiaoBUun
nanpHele skcrutyaranuu. [IpaBuna 6e30macHOCTH TpyAa IPU BEIOJIHEHUH PaboT O TEXHUYECKOMY
0OCITY’)KUBAaHHIO H PEMOHTY 3JIEKTPUUECKUX anmnapaToB. CpeacTBa 3auIiThl 00CTYKHBAIOIIETO MEPCOHAIA OT
IIONAIaHus 0] HANPSKEHUE.

JlaGopaTopHble 3aHATHUS

. UccnenoBanue KOHCTPYKILIUU AJIEKTPOMArHUTHOTO KOHTAKTOpa

. UccrienoBanyie KOHCTPYKIIUU U pabOTHI 3JIEKTPOITHEBMATHIECKOTO KOHTAKTOPA

. UccnenoBanue KOHCTPYKLIUU U paOOTHI TPYIIIIOBOTO MEPEKII0YATENs]

. UccnenoBanne KOHCTPYKIIUHU U PaOOTHI TOKOIIPHEMHUKA

. UccnenoBanuie KOHCTPYKIIUU U paOOTHI OBICTPOIEHCTBYIOIIETO BBHIKIIOYATENS

. UccnenoBanme KOHCTPYKIIMH B padOTHI 3aIIUTHBIX peie

. UccnenoBanue KOHCTPYKIIUU U paOOTHI anmapaTa aBTOMaTH3aIUHU MPOIIECCOB yIPaBICHHUS
. UccnenoBanue KOHCTPYKLIUU U pabOTHI MPOMEKYTOYHOTO pelie

. MccnenoBanye KOHCTPYKIIMU U pabOTHI HU3KOBOJIBTHOTO YJIEKTPOHHOTO OJI0Ka

OO0 I DN K~ WK =

40

2-3

IIpakTnyeckue 3aHATHSA

1. Texanueckoe 00CTyKHBaHUE BHICOKOBOJIBTHOTO 000PYAOBAaHUS

2. Texnuueckoe 00CIyKUBaHUE HU3KOBOJIBTHOI'O 000OPYI0BaHUS

3. BrIsiBNIeHHE OCHOBHBIX HEUCIIPAaBHOCTEN U MOBPEXACHUHN dIIEKTpudeckoro obopyaoBanus. [Ipunimn
NeCcTBUS U 00J1aCTh MPUMEHEHHS] TOKOBOM 3alllUTHI

4. BoisiBIIeHHE OCHOBHBIX HEHMCIPABHOCTEH U MOBPEKICHUHN dIIEKTpUdeckoro obopyaoBanus. [Tpunuun
JeNCcTBUS M 00J1aCTh MpUMeHeHHs U pepeHIInaIbHOMN 3aIIUThI

26
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Tema 1.6.
DJleKTpUYecKHe Henu
IMC

Coaep:xxaHue yueOHOro MaTepuaJia

O6mue cBeeHus 00 anekTpuyeckux nemnsix. CrnocoObl peryiarupoBaHUs 4YaCTOTHI BPALEHUS TSITOBOTO
JIBUTaTelsl B TATOBOM M TOPMO3HBIX pexuMax. [IpuHIUI NPsIMOTO M KOCBEHHOT'O YIIPABJICHHUS.
Heynpapnsiemble 1 yripaBiisieMble BBITPSIMATEIH. BRICOKOBOBTHBIC TIETIH U 1IN YIPABJICHUSI.
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OpHonpoBOAHBIE U IBYXIIPOBOHBIE cXeMbl. [IpaBuia cOopa cxeMbl HA MUHUMAIbHOE HAPS>KEHUE U B
TOPMO3HOM PEXKUM.

DneKTpUUeCKUe LEnH 3IEKTPOBO30B OCTOSIHHOTO Toka. PaboTa cuiioBoil cxeMbl Ipy30BOr0 3JEKTPOBO3a:
1ensb 1-i mo3uLuu, NeperpyninupoBKy, padboTa B TOPMO3HOM PEXKHUME, IPH OTKIFOUEHUH TPYIIITHI TATOBBIX
nsurareseil. Pabora neneil ynpasineHusi: molbeM TOKOIIPUEMHHUKA, 3aITyCK BCIIOMOTaTeIbHBIX MallliH, cO0p
CXEMBbl Ha MUHUMAJIbHOE HalpspKeHUe, padoTa 1erneil ynpasieHus npu Habope u copoce mo3uiuii (mpsMeie 1
oOpatHbIe epexo/bl), paboTa B TOPMO3HOM PEKUME, paboTa anmnapaToB 3aluThl. PaboTa cuioBoit cxeMsl
MACCAXUPCKOTO IEKTPOBO3a: 1eTb | -if Mo3uIuy, meperpynnupoBKy, paboTa B TOPMO3HOM PEKUME, BKITIOUAs
paboty cratuueckoro Bo30yautesns. Pabora 1eneil ynpapieHus: molbeM TOKOIPUEMHHUKA, 3aITyCK
BCIIOMOTATENbHBIX MAaIINH, COOp CXeMbl HA MUHUMAaJIbHOE HaIpsDKEHUE, padoTa 1erell ynpasieHus Ipu
Habope 1 cOpoce mo3uuid (IpsMbIC H 0OpaTHBIE TIEPEXOIbI), padoTa B TOPMO3HOM PEKHUME, paboTa armapaToB
3aIIHTEHI.

DneKTpuuecKre enu 3JIEKTPOBO30B IIepeMEHHOro Toka. PaboTa cuiioBoii CXeMbI 3JIEKTPOBO3a ¢ KOHTAKTHBIM
peryIupoBaHUEM: TIPUHIIHI PETYIUPOBAHUS 110 TOIYIEPUOIaM, IEPEX0]] ¢ TIO3UIMU Ha TO3HIINI0, paboTa
CXEMBbI B TOPMO3HOM peuMe. XapaKTepUCTHKa CUCTEMbI BCIIOMOTraTelbHbIX MallivH. PaboTa 1eneit
YIIpaBJICHUS: TIOAbEM TOKOIIPUEMHHKA, 3aITyCK BCIIOMOTATENIbHBIX MAaIIMH, COOp CXeMbl HA MUHUMAJIbHOE
HampsbKeHue, paboTa 1enei ynpapieHus npu Habope u copoce mo3unuii (mpsiMbie 1 0OpaTHBIE MEPEXOIbl),
paboTa B TOPMO3HOM pEXHUMeE, paboTa anmapaToB 3amuThl. [IpuHIIMT paboTHI BRIIPSIMUTEIEHO-UMITYIIBCHBIX
npeodpasosareneii (BPIL) B pexxumax Tsru u pekynepanuu. CxeMHbIe pelieHus], TOCTOMHCTBA U HEJJOCTaTKU
BUII.

PaboTa cuioBoii cXxeMbl MACCAKUPCKOTO IEKTPOBO3a: MPUHIUI PETYIMPOBAHUS HANPSKEHUS TIPU
MEPEKITIOYCHUH TTEPBUYHON 00MOTKH TpaHcpopmaropa. [TpuHIMT paboTh! yIpaBiIsieMoro BBITIPSIMUTENS U
0J1HO(ha3HOTO 3aBHCUMOT0 reHeparopa. Pabora cuioBoi cXxeMbl 3JEKTPOBO3a € 30HHO-(Pa30BbIM
pEeTyIUpOBaHUEM B PEXKUMaX TATH U PEKYIIEPATUBHOTO TOPMOKEHHS.

DJeKTpUYecKue e IeKTPONoe30B NOCTOSHHOrO Toka. PaboTa cuitoBoit cxemsbl. Pabota neneit
YIIpaBJICHUS: TIOAbEM TOKOTIPUEMHHNKA, 3aITyCK BCIIOMOTATENIbHBIX MAIINH, COOp CXeMbl HA MUHIMAaJIbHOE
HanpsDKeHHe, paboTa 1enel yrpaBieHus IPH aBTOMAaTHIECKOM U pydHOM Habope Mo3uIuii, paboTa anmapaTroB
3anuThl. HazHaueHne GJIOKUPOBOK B LieNsAX yrpasiaeHus. [IpuauHbl npocTelmx HeucnpaBHOCTEN B
AIIEKTPHUYECKUX I[ETISIX.

DJEeKTpUYECKHUeE 1T HIEKTPONOe30B IEPEMEHHOr0 ToKa. PaboTa cruiIoBOM CXeMBbI 3JIEKTPOIIOe3/1a C
BEHTHJILHBIM TIepex010M. KOHTYpBI TOKOB B CHIIOBOH CXeMe AJIeKTporoesna. HanpspkeHne X0mocToro xona
BBINPSMUTEIBHON YCTaHOBKH.

OIIC nBoitHoro nutanus. [IpuHIMI pabOThI CUIIOBBIX LTI AJIEKTPOBO3a IBOMHOTO MUTAHUS Ha IpUMepe
nokomoTuBoB BJI82wm, OIIIO u np., cpaBHeHue annekTpuyeckoit yactu ¢ OI1C mocTosIHHOrO U NEPEMEHHOTO
Toka. [IprHIIMT MOCTPOEHUS CXeM MHOTOCHCTEMHBIX JIEKTPOBO30B U 3JIEKTPOIIOE3/I0B 32 PyOeKOM.

OI1C c 6eckomnekropubiMu TO/1. IIpenmyiecTBa 1 HEAOCTATKH OECKOIICKTOPHBIX TATOBBIX JIBUTATEINIEH.

16




CriocoObl peryaupoBaHHs 4acTOThI BpalllEHHs] aCHHXPOHHBIX U BEHTUJIbHBIX TATOBBIX ABUrarenei. [Ipunuun
paboThl aBTOHOMHOT'O MHBEPTOPA TOKA M aBTOHOMHOT'O HHBEpTOpa HamnpspkeHus. [Ipuniun paboTel, CXeMHBbIE
pEILIEeHNs YaCTOTHO-UMITYJIbCHBIX M IIUPOTHO-UMITYJIbCHBIX PEryJISTOPOB, HX JOCTONHCTBA U HEIOCTATKH.
Texuuueckoe 00CITy)KUBaHUE U PEMOHT JIEKTPUUYECKHX IIeTiell. BUIbI MOBPEXKICHUS IIEKTPUUYECKHX IIeTICH.
OCHOBHBIE HEMCIIPABHOCTH B IKCIIITyaTallui U METOJBI UX BBISIBJIICHHUS, ONIPEACICHUE YCIOBUN JaJIbHENIIECH
skcrutyaraui. CriocoObl BOCCTaHOBIICHUS JIEKTpUUecKuX nenei. [Topsgok mpoBepkr COCTOSHUS
UIEKTPUUECKUX LENeH ¢ MPUMEHEHUEM JUAarHOCTHUECKOro 000py10BaHus. ABapUITHbIE CXEMBI B
aNIeKTprUecKuX Hersx. [IpaBuia 6e30macHOCTH Tpya MPH BBIOJIHEHUH paboT MO0 TEXHUYECKOMY
00CIIy’)KUBAaHHUIO U PEMOHTY 3JIEKTPUYECKUX Lieneil.

JlabopaTopHble 3aHATHUS

. UccnenoBanyie KOHCTPYKLIUU AJIEMEHTOB BEHTHIISILIUOHHON CHCTEMBI

. UccrnienoBanue KOHCTPYKLMHU JIEMEHTOB CUCTEMBI IIECKOIOIaut

. UccnenoBanue paboThl HEYNPaBISIEMBIX BBIIPSIMUTENEH

. UccrienoBanue paboThI yIIpaBIseMbIX BBITPSIMUTEIICH

. UccnenoBanue paboThl YaCTOTHO-UMITYJILCHOTO PEryisiTopa

. UccnenoBanne pabOThI HIMPOTHO-UMITYIIBCHOTO PETYIISTOPA

. UccnenoBanue paboThl HHBEPTOPA

. TexHHYECKOE TUArHOCTHPOBAHUE JICKTPOHHBIX Tpeodpa3zoBaTelieil (MOHTaX CXEM YaCTOTHO- HMITYJIbCHOTO
perynaropa), moMcK HeMCIPABHOCTEH, ONpeIeieHre TPUUUHBI UX BOSHUKHOBEHUS U METOJIOB YCTPaHEHUs
9. TexHHYECKOE TUATHOCTHPOBAHUE JICKTPOHHBIX MMpeoOpa3oBaTeliell (MOHTaX MTUPOTHO - UMITYTBCHBIX
npeoOpaszoBareseil perynsropa), ornpeaeaeHie NPUIUHBI KX BOZHUKHOBEHUE U METO/bl YCTPAHEHUS

10. TexHMYeCKOE TUArHOCTUPOBAHUS ICKTPOHHBIX MTPeoOpa3oBareseii (MOHTaXK CXeM HHBEPTOPA), TIOUCK
HEUCIIPABHOCTEHN, ONPEICTICHNE NPUUMHBI UX BOSHUKHOBEHHE U METOJIOB YCTPaHEHUS

OO OIS WK

36

IpakTHYeckne 3aHATHS

1. ITouck HeucnpaBHOCTEH B HU3KOBOJIBTHOM IIETIH

2. UccnenoBanue nporecca TEXHUYECKOTO 00CITy)KMBaHUsI aKKyMYJISITOpHOU OaTtapen

3. [IpuMeHeHue cpeAcTB MOKAPOTYILIEHUS

4. [Tonck OCHOBHBIX HEMCIPABHOCTEN pabOThI CHIIOBBIX IEMEH 37EKTPONOoe3/1a B HKCILUTyaTallii, METO b
BBISIBJICHUSI, ONIPE/ICIICHNUE YCIOBUM JTabHEUIIEH IKCILTyaTaliuu

5. Onpenienenre OCHOBHBIX HEMCIIPABHOCTEHM pabOTHI Lienel yIpaBlieHUs 2JIEKTPOBO30M B SKCILTyaTalluy,
METO/bI BBISIBIIEHUS, ONIPE/IeNICHNE YCIOBUM TadbHENIIEH SKCIITyaTaluu

6. OnpenenieHne HEUCIIPABHOCTEH 110 CHTHAIIBHO-pacIA(POBHIBAIOIEMY Ta0JI0 (3JIEKTPOBO3HI TIEPEMEHHOTO
TOKQ)

7. CpaBHEHHUE CXEM BBIMPSAMICHUS U OPUEHTUPOBOYHBIA PACUeT YIPABISIEMOTO BEIIPSIMUTEIS TI0 3aIaHHBIM
rnapameTpam

8. TexHHUYECKOE 00CITY)KHBAHNUE CHIIOBOTO JICKTPOHHOTO IMpeoOpa3oBaTes

20
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9. BrisiBiieHHE OCHOBHBIX HEHUCIIPAaBHOCTEHN pabOThI LIeTIel yIpaBiIeHUs 3JIEKTPOIIOE3J0M B SKCILTyaTalluu U
METO/IbI BBISIBIICHUS, ONIPEACIICHUE YCIOBUI JAIbHEUIIEH IKCILUTyaTallui
10.CGop aBapuifHOM cCXeMBbl BKJIIOUEHHS TJIABHOTO BBIKJIIOUATEIS IPH HEUCIIPABHOCTHU B LENSX YIPaBICHUS

CamocrosiTesibHas padoTa no pasaeiny

BH/bI M TEMATHKA CAMOCTOATEIbHOI padoThl

1. Cucremaruueckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4€OHBIX U3JaHUH U CHIEUAIbHON TEXHUYECKOMN JIUTEPaTypBHI.

2. [ToaroToBka K 1a00paToOpHbIM paboTaM U MPAKTUYECKUM 3aHATHAM C UCIIOJIb30BAaHUEM METOAMYECKUX PEKOMEHIAINH IpernoaBaTers,
o(opmIIeHrE OTYETOB 110 JJaOOPATOPHBIM paboTaM U MPAKTHYECKUM 3aHITUSAM, TOATOTOBKA K MX 3aIllUTE.

285

2-3

Y4yeOHasi NpaKkTHKA

VI1.01.01YuyeOHas npakTHKA

Bupl pabort:

Cnecapnbie paboTsl (MI3MEpeHHE, TUIOCKOCTHAS pa3MeTKa, pe3aHue, ONIMBaHNE, CBEPIICHHE, Hape3aHue pe3b0bl, pyOKa, ruOKa, KJIeTKa,
NPUTUPKA, NLTH(OBKA, U3rOTOBJICHUE JeTaneii 12-14 kBanureTam, pa30opka U cOOpKa MPOCTHIX Y3JIOB).

O0paboTka MeTayuia Ha TOKapHOM cTaHke OO0paboTka MeTaia Ha GPEe3ePHOM M CTPOTATLHOM CTaHKaX.

DeKTpOCBapOYHbIe Pa0OTHI (HAIJIaBKA BAJIMKOM M CBapKa IUIACTHUH IIPH PA3IMYHBIX MOJOKCHHUSX I11BA).

DIEKTPOMOHTAKHBIC PabOTHI (pa3enka cpanmBaHie, MOHTaX ITPOBOJIOB, MOHTaX H pa3zelika kadesei, 3a3eMIIeHNe, TasTHIE U JIY)KCHHE,
MOHTaX DJIEKTPOM3MEPHUTEIBHBIX MPUOOPOB, MOHTAXK IPOCTHIX CXEM).

144

Pazpnen 2. O0ecnieyeHne TEXHNYECKOM IKCIJIyaTALMU MOJABHKHOI0 COCTABA

555

M/K.01.02. DkcrmuryaTanusi HOABHKHOTO COCTaBa (10 BUIaM MOJABUKHOI0 COCTABA) M o0ecnedeHne 0€30MACHOCTH ABHKEeHU S
noe3a0B

555

Tema 2.1. Coaepxanue yueOHOro MaTepuaa

Texnnueckasn besonacHocTh nBuxkeHHs moe3noB. OOmIMe MOHATHSI, OCHOBHBIE 00513aHHOCTH PAOOTHUKOB

IKCILIyaTALMS KEJIE3HOJOPOKHOTO TPAHCIIOPTA U UX OTBETCTBEHHOCTh

’KeJIe3HbIX J0POr U OO01111e NoNI0KEHUs TI0 COJIEPIKaHUI0 COOPYKEHHUI U YCTPOMCTB KENE3HBIX 10por. ['abapuThl, COOPYKEHUS U
0e30IacHOCTh YCTPOWCTBA IOKOMOTHBHOTO, BATOHHOTO M CTAHIIHOHHOT'O X0351CTB, BOCCTAHOBUTEIBLHBIE CPEJICTBA.
ABHKEHUS Copep:xanue xene3HoJopokHoro myTH. [1nan, nmpoduib, pasmMepsl KoJeH, CTPEIOUHBIE TePEBO/IbI, TEPEE3/IbI,
MyTEBbIC U CUTHAJBHBIE 3HAKH.

CoopykeHus M YCTPONCTBA CUTHAIM3AIINH, IEHTPATH3AIUU 1 OJIOKMPOBKU aBTOMATHUKH U CBSI3U.
CoopyXeHus U yCTPOICTBA MIEKTPOCHAOKEHHS KEIE3HBIX TOPOT. Y CTPOMCTBA dJIeKTpocHa0keHUsT. CXeMbI
anekTpocHabx)eHus. KoMIeke ycTpoicTB

ITonBr>XHOM COCTaB M CIIEUAIBLHBIN ITOABMKHOHN COCTAB.

Curnanusanuu Ha jKene3HbIX goporax. O0mue moaoKeHus, KiiacCu(UKaIKs CUTHAIOB Ha JKeJIe3HOI0POKHOM
TPAHCIIOPTE, CUTHAIHM3AINS CBETO(OPOB, YCIOBHUS BUTUMOCTH CUTHAJIOB.

CurHanpHbI€ YKa3aTelnu, 3HAKH, CUTHAJIBI orpaxaeHusi. CUrHajabHble 3HAYEHHS], CXEMbl YCTAHOBKHU.

112
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[Toe3aHble 1 MaHEBPOBBIE CUTHANBL. PyuHble curHalibl, 0003HaYeHNE MOABUKHOTO COCTaBa, 3BYKOBbHIE
CUTHAJIbI, CUTHAJIBI TPEBOTH.

Opranu3zanys TeXHUYecKoi paboThl cTaHInK. Pa3ienbHble MyHKTHI, MPOU3BOACTBO MAaHEBPOB, 3aKPEIUICHHE
BaroHOB Ha CTAHIIMOHHBIX MyTAX, (HOPMUPOBAHHE TIOE3/I0B, OPSIO0K BKIIOUYEHUS TOPMO30B B M0€3/1aX,
o0cCiTyKMBaHHE MOE3/I0B.

JIBmxeHue moe3noB. OOIuME MON0KeHUs, rpaduK ABIKEHHS, IPUEM U OTIIPABICHHE MIOE3/I0B, ABIKEHHUE
M0E370B [IPH aBTOMATHYECKON OJIOKUPOBKE, TUCIETYEPCKON IIEHTPATH3aIUH, 10JIyaBTOMAaTHYECKOM
OJIOKMPOBKE, HIEKTPOKE3IIOBON CHCTEME, TelIe()OHHBIX CPEICTBAX CBS3HU, BblAAaUa MPeIyNpeKICHNN,
MIEPEBO3Ka OMACHBIX TPY30B.

JIBM>KEHME 1TO€310B B HECTAHAAPTHBIX CUTYalUsIX C pa3rpaHMUYEHUEM BPEMEHH, IIPU IIEPEPBIBE BCEX CPEICTB
CUTHAJIM3AIlUU U CBSI3U, BOCCTAHOBUTEIBHBIX U MOKAPHBIX M0€3/10B, BCIOMOTaTEIbHBIX JIOKOMOTHBOB,
XO35IIICTBEHHBIX [10€3/10B, OKa3aHNE TOMOIIM [TOE3/y, OCaXKMBaHUE TI0€3/10B Ha neperoxe. Pernament
NecTBUI paOOTHUKOB B aBapUUHBIX U HECTAHJAPTHBIX CUTYaIUX.

PykoBopsie JOKYMEHTHI 110 00eCIieueHUI0 0€30MaCHOCTH ABMKEHHS Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE.
Knaccudukanus Hapyiienuii 6e30macHOCTH IBUKEHHS B MOE3THOM U MaHEBPOBOI paboTe U MOPSAI0K
CIIy>ke0HOT0 pacciieJOBaHUsI 3TUX HAPYHICHUI.

IlpakTH4yeckue 3aHATUSA

1. OnpeneneHue HEUCIIPABHOCTEN CTPEIIOYHOIO IIEPEBOJIA, 3AMPELIAIOIINX €r0 IKCILTyaTalUIo

2. OnpezeneHyre HEUCIIPABHOCTEN KOJIECHBIX Map MOABMKHOTO COCTaBa, ¢ KOTOPBIMHU 3aIlpeLaeTcss uX
SKCILTyaTalus

3. IlpoBepka NpaBUIIBLHOCTH CLETIJICHHUS aBTOCLIETIOK

4. OrpaxJeHre OMaCHBIX MECT, MECT IPEMSATCTBHIA, TIOABIKHOTO COCTaBa

5. Ilogaya 1 BOCTIpUATHE PYYHBIX U 3BYKOBBIX CUTHAJIOB

6. Onpenenenue nopsaka AMCTBUI B aBapUITHBIX U HECTAHAAPTHBIX CUTYaIUSIX

7. OpopmieHue noe3HoN JOKyMeHTaluu (odopmieHue cripaBku o TopMo3ax Gopmel BY-45, opopmnenue
OJaHKa MMCHMEHHOTO pa3pelieHus 3ejeHoro 1pera Gopmbl JV-54)

33
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Tema 2.2.
Texnuueckas
IKCIIyaTALUA
3JIEKTPONOABUKHOTO
cocTaBa

Coaep:xaHue y4eOHOro MaTepuaJia

Oxunuposka DIIC. Haznauenue, Buabl paboT, 00s3aHHOCTH pabOTHUKOB 10 skunupoBke IIIC, mpasuia
OXpaHBbl TPy/Zla MIPU BBHIIIOJHEHUN PadoT.

O06s3arHOCTH TOKOMOTHBHOM Opuransl. JlomkaocTHas nncetpykius. [Ipuemka u cnaga JI1C. 3actyninenue Ha
paboTy, MOArOTOBKA JIOKOMOTHBA K paboTe, MpoBEpKa paboTOCIIOCOOHOCTH cUCTeM, puBeneHue cuctem II1C
B Hepabouee COCTOsTHUE.

[Tpunenka, otuenka SI1C mox moess, npu MaHEBPOBOM paboTe, paclenka U CIiernka MOTOPBarOHHOTO
noasmxkHOTO coctaBa (MBIIC), 3akperenne T1C.

Benenue noe3nos. ITopsiiok UCTIONIB30BaHMS CUCTEM, OOCTYKUBAaHHUE B ITyTH CII€A0BAHMs, KOHTPOJIb 3a
paboTol CHUCTEM.
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TexHuueckas sKCIUTyaTalysi aBTOMaTHYECKUX TOPMO30B. [1oAroToBKa TOpMO3HOTO 000PYI0BaHUS TTEpe
BBIE3/IOM U3 JIETIO, IPOYBKa, IPOBEPKa M PETYIUPOBKA, ONIPOOOBAHHE TOPMO30B, PETYIUPOBKA BBIX0/1a IITOKA
TLI, oGecriedeHHOCTH TI0€31a TOPMO3HBIMU CPEICTBaMH 10 cripaBke BY45, ynpapiieHre TOpMO3HBIMHU
CpeaCcTBaMHU

ABromarusupoBanHas cucrema ynpasieHus II1C. MukpormnpolieccopHasi cUCTeMa yIpaBiIeHUS JIOKOMOTHBOM
(MCYVYJI), cucrema ueaoBeK-MalluHa.

Oxpana Tpyna npu skcrutyatanuu u oocnyxkuBanuu JI1C - nepen HadyaaoM padoT, BO BpeMsl BHIITOJHEHUS
paboT, B aBapUIHBIX CUTYalUAX, 10 OKOHYAHUU PadoOT.

[IpaBuna nporusonoxapuoi 6e3onacuoctu (I1116) anekTponoasuxHOTO cocTaBa. Mcnons3oBaHue
IIPOTUBONOXKAapHBIX cpeacTB Ha DIIC.

Benenue yyetHo# 1 0T4eTHOH ToOKyMeHTaluu. Mapuipyt, dopmyssip, TY 152, TY28

Oxcruryaranus DI1C B 3uMHuxX ycnoBusax. HopMatuBHO-1paBoOBast U TEXHUYECKAsE TOKYMEHTAIUS.

IIpakTHYeckne 3aHATHS 30 2-3
1. Ynpasnenue IOI1C nipu BeeHun moe310B (Ha TpEHAKEPax)
2. [MoaroroBka cuctem DIIC k pabore (Ha TpeHaXKEPaAX)
3. IlpuBenenue cucrem DIIC B Hepaboyee cocTosiHUE (HAa TPEHAKEPAX )
4. PerynupoBanue aBroMatudeckux Topmo3oB JIIC. OnpoboBanue TOpMO30B JOKOMOTHBA. 3all0JIHEHUE
CIIPaBKH O TOPMO3ax
5. Benenue xypnana TY 152
6. [TonroroBka TOpMO3HOr0 0OOPYOBAHUS IIEPET BHIE3IOM U3 JIENO, IPOYBKa, IPOBEPKA U PETYINPOBKA,
oIpoOOBaHUE TOPMO30B, PEryJIMpoBKa BeIxoa mToka TLl, oGecneyeHHOCTh Moe3/1a TOPMO3HBIMU CPEICTBAMU
o cnpaske BY45, ynpaBnenrue TOpMO3HBIMH CPEIICTBAMU
7. Mcnonp30BaHne NIPOTUBOIIOXKAPHBIX cpeacTs Ha DIIC
8. [Nopsimok ucnonp3oBanus cucteM DIIC, oOcaykuBaHue B IyTH CIEA0BaHUs, KOHTPOJIb 32 paOOTOMN CUCTEM
9. OrpaxneHne ONacHbIX MECT, MECT IPEMATCTBUMN, IIOJBUKHOIO COCTAaBA
10. Vicnonp3oBaHne HOPMATHBHO-TIPABOBOI M TEXHUUYECKOM TOKyMeHTaluu npu skcrryatanuu J11C B
3UMHHX YCJIOBHAX
11. Onpenenenue nopsaka AeWCTBUN B aBapUIHBIX U HECTaH/IAPTHBIX CUTYALIUAX
12. OopmieHne yueTHOM U OTYETHON JOKyMEHTalMU, MapiipyTa, popmyisipa, TY152, TY28. Benenue
xypHana TY 152
Tema 2.3. Iloe3nnasn Coaepxanue yueOHOro MaTepuaJa 16 2

PaauoOCBA3b U
perjamMeHT
NeperoBopoB

Pa)II/IOCTaHHI/IfL HaSHa‘IeHI/IC, OCHOBHBIC PCKHUMBI pa6OTBI, OCHOBHBIC ITPpaBHJia IMOJIb30BAHUSA

OcHOBHasi HOpMaTHUBHO-TIPABOBAsA JOKYMEHTAIH 110 PErJaMeHTy eperoBOpOB MPH MOE3HOM U MaHEBPOBOM
pabote. Pacnopspxkenune MIIC PO ot 26.09.2003 r. Ne 876 p «O periamMeHTe eperoBopoB Mpu MOE3AHON U
MaHEeBPOBOH paboTe Ha HKEIE3HOAOPOKHOM TPAHCIIOPTE OOIIETO MOJIB30BAHUY.

Permament NEPETOBOPOB 1 ﬂeﬁCTBHﬁ MAIIMHKUCTA U TOMOIIHWKA MAaIIMHUCTA IIPX OTIIPABJICHUHU IOC3/1a, ITPH
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MaHEBpPOBOH paboTe, MpH MOE3THON PATUOCBS3H.

Pernament neperoBopos [ICII cranmuu, mamuauctoB (TYM) u cocraBuTest Hoe30B MPU MaHEBPOBOM
pabore.

Pacniopsxenne OAO «PXI» ot 31.03.2010 r. Ne 684 p «OO0 yrBepxaeHnn PeriiaMmenTa neperoBopoB npu
MOE3/THOM M MaHEBPOBO pabote npu uHppactpykrype OAO «PXK ]y

l'[paRTn'{ecmle 3aHATHUSA

1. Beimonmaenue periiaMeHTa IepEroBOpPoOB MEKAY MAIIMHUCTOM U ITIOMOITHHUKOM MallIMHHUCTA JIOKOMOTHBA I10
paaruocCBA3U C pa6OTHI/IKaMI/I XO03siCTBa IMEPCBO30K BO BPEMA JABUIKCHUA 110 YHaCTKaM H KCIIC3HOJOPOKHBIM
CTaHIIHUAM JKEeJIe3HOM JOPOru, a TAaKXE IIpu IMMPOU3BOACTBE MaHCBpOBOﬁ pa6OTBI

2-3

Tema 2.4.
JIeKTPOCHADKEeHH e
IMC

Conep:xaHue y4eOHOIro MaTepuaJia

Cucremsl nutanus JI1C. Cxema BHemHero aekrpocHadxenus TI1, cxeMy TATOBOW CETH MOCTOSHHOTO TOKA,
0/1HO()a3HOTO IEPEMEHHOTO TOKA M CHCTEMBI IIEPEMEHHOTO ToKa 2X25 KB, 11ernb Toka 1o 3JIeMeHTaM CXEMBI.
Tsroseie noacraniuu. Turbl, 0CHOBHOE 000pYI0BaHUE, YIPOIIEHHBIE CUIIOBBIE CXEMBI, 3aIl[UTa OT
TIOBBIIIEHHOTO TOKA U HAIPSHKEHUS.

KonTakTtHas cetb. Haznauenue, Bunibl, rabaputhl, Knaccu@uKkarys, KOHCTPYKIUS AeTajaeil KOHTAKTHOM CEeTH,
WX KpEIUICHUE U PACIIONIOKEHUE MEXIY COOOM, BO3IYIIHBIE CTPEJIKHU, COMPSKEHUE aHKEPHBIX YYACTKOB.
[IuTtanue U CEKIIMOHMPOBAHNUE KOHTAKTHOM ceTU. CXeMbl TUTaHUs, IPUHIUIIBI CEKIIUOHUPOBAHUS,
M30JIUPYIOIINE COMPSKEHUS, CTRIKOBAHUE YYACTKOB IMOCTOSTHHOTO ¥ IEPEMEHHOTO TOKa.

3ammTa cucTeM NeKTPOCHa0KEeHUs. TUIIBI U YCTPOHCTBO OBICTPOIeHCTBYIOMIMX BhIKIIOUarTenei (bB)
(bunepoB, Ha3HAYEHUE TTOCTOB CEKITMOHUPOBAHUSI, CTPYKTYpHasl CXeMa AJIEKTPOHHOMN 3alllUThl; HA3HAYEHUE,
MPUHIHI PabOTHI TENIEOIOKUPOBKH.

Bszaumogeiictue D1IC ¢ ycrpoiicTBamu snekTpocHab)keHus. BzanmoelicTBre TOKOIIPUEMHUKA C KOHTAKTHOM
CEThI0, BIIMSIHNE KIMMATHUECKUX YCIOBHUH, MOJIEPKaHNE HANIPSIKEHUSI B CETH.
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IIpakTnyeckue 3aHATHSA

1. MccnenoBanue KOHCTPYKIIMA KOHTAKTHOM ceTU. BhIsABIIEeHNE BU3yaJIbHBIX HEUCIIPABHOCTEN KOHTAaKTHON
ceTu

2. OnpeneneHye UCIIPaBHOTO COCTOSIHUS KOHTAaKTHOM CETH

3. YCTpo#CTBO TATOBOM MOICTAHIIUH

4. YcTaHOBKA M CHATHE 3a3€MJIAIOLIEHN IITAHTH

5. PerynupoBka BO3AYIIHOMN CTPEIKH

6. OnpenieneHyne HEMCIPABHOCTEN CONPSKEHUSI aHKEPHBIX YYaCTKOB, METO/Ibl YCTPAHEHMSI U YCIOBUS
JANbHENIIEN SKCIUTyaTalluy

12

TeMma 2.5. OcHOBEI
JJOKOMOTHBHOMNM TATH

Coaep:xaHue y4eOHOIro MaTepuaJia

Cuunpl, neictByromue Ha oe3s1. OCHOBHBIE PEKUMBI IBIDKEHHS [TO€3/1a, CHJIa TATH, CIIETICHHE KOJIeC C
PeNbCOM, TMOBBIIICHHUE TATOBBIX CBOMCTB JTOKOMOTHBA.
TsroBble xapakTepucTHKU. XapaKTepUCTUKH TsroBoro snektpoasurarens (TD]1), na o6oe koneca,

32
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JIOKOMOTHBA; cpaBHeHrEe TDJ] ¢ pa3nu4IHBIMU BO3OYKICHUSIMU; TOCTPOCHUE TATOBOW XapaKTEPUCTUKH MPH
n3HOCe OaHaka KOJIECHOH mapbl Mpu u3MeHeHun Hanpspxerus u nons TO/1, myck DI1C; orpannyenus Ha
UCIOJIb30BAHUE CUJIBI TATH.

Cuiibl cCOnpoOTUBIICHUS ABIKEHHIO 1oe31a. Bupl, husznyeckas CymHoCTh, ClIOCOObI CHUKEHUS, CIIOCOObI
pacueTa OCHOBHOI'O M JIOTIOJIHUTEILHOI'O CONIPOTUBIICHHS, CIIPAMIIEHNE NPO(UIIS My TH.

Topmosusie cuibl moesna. Haznauenue, knaccudukanus, pacueT TOPMO3HBIX CHII, TOPMO3HOM K03 uineHT,
00€CIeYeHHOCTh 110€3/1a TOPMO3HBIMHU CPE/ICTBAMH, XapaKTEPUCTHKH 3JIEKTPUUECKOT0 TOPMOKEHUS U
MIPUHIUIIBI PErYJINPOBAHUS

VYpaBHeHHE NBUXKEHUS 110€3/1a. Y CJIOBUS ABMKEHHS 110€3/1a B PeXKHMMaXx TATH, BbIOEra M TOPMOKEHMSL.
Jlnarpamma yeJIbHBIX YCKOPSIOLUX U 3aMEUISIOINX CHIT

Pacxopn anexktpuueckoit s3Hepruu. TOKOBbIE XapaKTEepUCTUKH, HarpeBaHue u oxjaxaenue TO/l, pacuet
pacxojia MIEKTPUIECKON SHEPTHH, CIIOCOOBI YKOHOMUH.

IlpakTH4yeckue 3aHATUSA

1. ITepecueT areKTpoOMeXaHUYECKUX XapakTepucTuk TO/]

. IlocTpoeHune TAroBoi XapakTEpUCTUKH JJOKOMOTHBA U JEHCTBYIOIUX OIPaHUYCHUN

. PacueT 1 mocTpoeHme yaenbHBIX CHJI ITOe3/a B PeXKIME BhIOETa

. Pacder u noctpoeHue yaenpHbIX CUII 10€311a B PEXKUME TATH

. Pacder u noctpoeHue yJaenbHbIX CUJI 10€3/1a B PEKUME TOPMOKEHUS

. Cipsimnenue npouiis myTH

. Pemenuie 3a1a4 1o TOpMO3HBIM CHIJIaM IIO€3/a U pacyeT TOPMO3ZHOI'O ITyTH [10 HOMOTpaMMe
. Pacder Maccel moesaa ¢ mpoBEpKOI Ha TPOraHUE ¢ MECTA HA PACUETHOM MOBEME

9. I[ocTpoeHne KpUBOIl CKOPOCTHU ABUKEHUS MTOe3/1a TpahUUeCKIM METOJIOM

10. ITocTpoenue KpuBOi BpEMEHH

11. IlocTpoeHne KpUBOM TOKA

12. Onpenenenne NOIHOTO U yAENBHOIO PACX0/1a MIEKTPUUECKON SHEPTUU HA TATY MOE3/10B
13. TlocTpoeHue KprBOi HarpeBa TATOBBIX JABUTATEIeH

0 3N L kW
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2-3

Tema 2.6.
JlokoMOTHBHbBIE
YCTPOMCTBA
0e3omacHoCcTH

Coaep:xaHue y4eOHOro MaTepuaJia

OcHOBHBIE CBEICHUS 0 JIOKOMOTHUBHBIX cucTeMax OezonacHocTH. Knaccudukaius, Ha3HauYe€HHE, CITIOCOObI
KOHTPOJISI CKOPOCTU U COCTOSIHUSI MalTnHKUCTa. JIokoMoTHBHBIE yeTpoicTBa 6e3omacHoctu (JIYD), mpunnumn
pabotsl panuokanana, CHC (cnyrHukoBas HaBuranuonHas cucrema). O630p 3apyoexHbix cucteM AJIC.
ABtomaTtudeckast nokomotuBHas curnanuzanus (AJIC). Knaccuduxkanus cucrem AJIC. Haznauenue,
npuHuun padotsl AJICH, mukposnekrponnas cuctema AJIC-EH

Ckopoctemepsl. Ckopoctemep 3CJI2M, KII/I; TexHnueckre XxapaKTepUCTUKH, TOOIOUYHOE YCTPOICTBO,
JKCILTyaTaIusl.

JlonoJHUTENbHbIE YCTPOUCTBA O€30MacHOCTH. Y CTPOMCTBA MPEAOTBPAILEHUS] CAMOIIPOU3BOIBHOTO
CKaTBIBaHMsI MO€3/1a. Y CTpOMCTBO KOHTPOIs OurensHocTH Trna JI-116(JI-116Y). Konctpykius u pabota
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ycTporicTBa KOHTpoutst 6urensHocTH MammHuCTa (YKBM). YeTpolicTBO KOHTPOJIS TapaMeTPOB JIBHXKCHHS
noesna JI-132 («/lo3zop»). KoHTpoJib HECaHKITMOHMPOBAHHOTO OTKIIFOUEHHUS SJIEKTPOITHEBMATUYECKOTO
kianasa (OIIK). CoBpeMeHHbIE CUCTEMBI JONIOJHUTENBHBIX IPUOOPOB Oe3omacHocTH. Tenemerpuueckas
cucrema KoHTpost 6oapcTBoBanus mamuHucTa (TCKBM).

OcCHOBHbIE CHCTEMBI ABTOMAaTUYECKOr0 BeJieHUs noe3na. HazHaueHne u npuHIKI JEICTBUS CUCTEM
aBTOMATHUYECKOT'0 BEIEHUS IPUTOPOIHBIX, TACCAKUPCKUX, TPY30BbIX I10€3/10B U I10€3/]0B METPOIIOJIUTEHA.
OcHoBHbIE cocTaBisOUIME P HeKTa IPUMEHEHHS CUCTEMbI aBTOBEJIEHHs. Y CTPONCTBO U (YHKLIUN
YHU(UIIUPOBAHHOH cucTeMbl aBToBeneHus noe3nos (Y CABII).

YHuduuupoBaHHas cHCTEMa aBTOMAaTUYECKOI0 YIIPaBJIeHHs TOpMo3aMu. TexXHHUUECKHe XapaKTepUCTHKH,
MOOJI0OYHOE YCTPOMCTBO, HA3HAYCHUE, IPUHITUT IeHCTBUS KOMIUIEKTOB 00opynoBanus CAYT-Y u CAYT-IIM,
0CcO0EHHOCTH pabOThI U BO3SMOXHOCTH Ka)K10TI'0 U3 HUX, COCTaB U Ha3HaueHHe 0JIOKOB, IIPaBUiIa SKCIUTyaTalluu
KIIYB-Y — KOMIUIEKCHOE TOKOMOTUBHOE YCTPOICTBO Oe30macHOCTH. TeXHUYEeCKHe XapaKTepUCTUKH,
1100JI0YHOE YCTPOMCTBO, 3KcITyaTanus. CrenuanbHoe JIOKOMOTHBHOE yeTpoicTBo 6e3onacHoctu KIITYB-II.
IlepcniekTHBHBIE CUCTEMBI Oe30nacHocT. HazHauenune, ocHoBHbIE puHIUIIBI paboThl cucteM «KYITOJD»,
cucteMm ynpapneHus: MmaneBpoBoit (MAJIC) u ropoyHOi aBTOMaTHUECKOH JIOKOMOTUBHOMN CUTHATH3AINH
(FAJIC).

KonTtpoab napamerpoB BuxkeHHs noesza. Pacmmdpoka 3anuceit moe3qok. ABTOMaTU3MpOBaHHOE pabouee
mecto (APM) pacummdposiuka, BeISIBICHAE HApYLIIeHUH Tpu ynpasienun cucremamu JI1C no 3amucsam
TEXHUYECKUX CPEICTB

Texuuueckoe o0CTy)KBaHUE TIOKOMOTUBHBIX CHCTeM Oe3omacHOCTH. OCOOCHHOCTH 3anmucH paboThl yCTPOHCTB
0€30IaCHOCTH Ha CKOPOCTEMEPHBIX JIEHTaX M HU(POBBIX HOCUTEIX HHPOpMaluu. OCHOBHBIE METObI
JMarHOCTHKHU aHAJIOTOBO-PENIEHHBIX U MUKPOIIPOLIECCOPHBIX YCTPONCTB Oe30macHOoCTH. [TprHIIMIIBI
TEeXHUYECKOro oocimyxuBanus. HpopmalmoHHo-ynpaBisionas cCucTeMa MOBbIIIEHUs] 0€30IacCHOCTH
KEJIE3HOJJOPOKHOTO JIBMKeHUs ¢ pyHkuuen aproseaenus (MY CII).

IIpakTHYecKkue 3aHATHA

1. UccnenoBanue pabOThI 3JIEKTPOMEXaHUYECKUX YCTPONUCTB OE€30M1aCHOCTH
2. UccnenoBanue paboThl CUCTEM aBTOMATHYECKOTO BEACHUS M0e3/1a

3. UccnenoBaHue cucteM aBTOMaTHYECKOTO YIIPaBIEHUSI TOPMO3aMHU

4. UccnenoBanue padotsl ycrpoiictBa KJIIVB-Y

5. PacmmdpoBka 3anmceit moe3nok

10

2-3

CamocrosiTesibHas pa0oTa 00y4alOMMXCH 10 pas3jaeny, BUJI H TEMATHKA CAMOCTOAATEILHOH padoThI

1. Cucrematuyeckasi mpopabOTKa KOHCIIEKTOB 3aHATUH, Y4eOHBIX U3JaHUI U CHIEIUAIIbHON TEXHUYECKON JIUTEepPaTypBhI.

2. [ToaroToBka K 1a00paToOpHBIM paboTaM M MPAKTUYECKUM 3aHATHUSAM C UCTIOIb30BAHUEM METOJUUECKUX PEKOMEHIallui MperoaBaTels,
odopMmIIeHHEe OTYETOB IO JJAOOPaTOPHBIM paboTaM U MPAKTHUECKUM 3aHATHSAM, IOJTOTOBKA K UX 3alllUTE.

[TpumepHas TeMaTHKa BHEAYIUTOPHON CAMOCTOSITEILHON pabOTHI:

1. VI3ydeHne OTAENbHBIX IJ1aB MHCTPYKIUMN U PYKOBOJICTB I10 DKCILTyaTaliu.

175

2-3
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2. 3yueHue OTIEIbHBIX TJIaB JOJKHOCTHBIX HHCTPYKIIUH.

3. CpaBHUTENBHBIN aHATTN3 PaOOTHI YCTPOICTB B PA3ITUYHBIX PEKUMAaX.
4. Pemienue 3a7a4 1o OCHOBaM JIOKOMOTHUBHOM TSTH.

5. Pabora no nHAMBUAYAIBHBIM TUIAHAM (33/IaHUSM).

6. OTpaboTKa periamMeHTa IeperoBOpoB

IIponsBoacTBeHHasi NPAKTHKA (110 NPOPUIIIO CIIENNATBHOCTH)

16885 IToMOITHMK MaIIMHUCTA 3JIEKTPOBO3A;

16887 [ToMOIIHUK MaITUHUCTA JIEKTPOIIOE3/1a;

18507 Cnecapp 110 OCMOTPY U PEMOHTY JIOKOMOTHBOB Ha ITYHKTaX TEXHUYECKOTO OOCTyKUBAHUS;

18540 Cnecapb 10 peMOHTY IIOJIBUKHOT'O COCTaBa.

Bupl pabort:

W3mepenue yHuBepCcalbHBIMU U CHIELUAIbHBIMU UHCTPYMEHTaMH U NIPUCIIOCOOICHUSMU CPEAHEN CI0KHOCTU. PEMOHT M U3roTOBIIEHNE
neranei mo 10-11 kBanmureTam

Pazbopka 1 cOopka y3110B OJBHKHOTO COCTaBa C TYMOW U CKOJB3AICH MOCATKOH.

PerynupoBka v ucnpiTaHue OTACIbHBIX Y3JI0B.

Bb160p 1 mpuMeHeHHEe CMa3bIBAIOLIUX U IPOMBIBOYHBIX JKUJKOCTEH.

JleMOHTaX U MOHTaXK OTJEJIbHBIX allllapaToB, Y3JI0B U MPUOOPOB CUCTEM MOIBUKHOIO COCTABA.

CobmroieHue npaBui U HOPM OXpaHbl TpyAa U TpeOoBaHMM 0€30I1aCHOCTH.

[ToaroroBka DIIC k pabdote, mpuemka u nposenenue TO.

IIposepka padorocniocooHocTu cuctem DIIC.

VYnpasieHue u KOHTpoJib 3a pabotoit cuctem DIIC, TO B myTu ciegoBaHus.

[TpuBenenue cucrem DIIC B Hepabouee cocTosHHE, c/1ava.

Beinonnenus TpeGoBaHM CUTHAJIOB.

[Tonaya curHanoB AJis Apyrux pabOTHUKOB.

Beinonnenue perinaMeHTa neperoBOpoB JOKOMOTHBHOM Opuraisl MeKIy COO0M U ¢ APYrUMU PaOOTHUKAMU JKEJI€3HOI0POKHOTO
TpaHCIopTa.

OdopmiieHne u mpoBepka MPaBUIbHOCTH 3aMOIHEHUS MOE3HON TIOKYMEHTALlUH.

Onpenenenre HEUCIPABHOIO COCTOSIHUS MOABUKHOIO COCTaBa MO BHEIIHUM IPU3HAKAM.

N3yueHne TeXHUYECKO-PaCIOPSIUTENLHOIO aKTa XKele3Ho10pokHoU cTaniuu (TPA cranumit), mpoduiis o0CIy)KUBaeMbIX YUYacTKOB,
pacnosoxeHus cBeTo(hopoB, CUTHAIBHBIX YKa3aTelell 1 3HaKOB.

Co0:roieHue MpaBuil 1 HOPM OXpaHbl TpyJa, TpeOoBaHUHN 6€30MacCHOCTH

504

2-3

Bcero

2100

Jis XapakTepUCTUKU YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCS Celylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE IEATETBHOCTH M0 00pasily, MHCTPYKIIUHU UJIH 110l PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJITHEHHE JICATEIIEHOCTH, PEIIeHIE TPOOIEMHBIX 3a7ad).
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4. YCJO0OBUSA PEAVINBALINU TPOPECCUOHAJBHOI'O MOAYJIA

4.1 MaTepuajibHO-TeXHUYECKOE o0ecIevYeHune

Peanmuzamus pabodueid mporpaMMbl IPO(PECCHOHATLHOTO MOAYJIS TpeOyeT
HAJIUYUS:

yaeOHOTO KabwHeTa TexHuueckas 3KCHIyamayus JHCele3HvbiX 0o0poe U
Oe30nacHocmsb 0BUNCEHUSL,

nabopatopun  Drekmpuueckue MAawuHbl U Npeoopaz’oeamentt NOOBUNCHO2O
cocmaea,  JOlekmpuueckue — annapamvl U Yenu  NOOBUNCHO20  COCMA8A,
Asmomamuueckue mopmosza nOOBUNCHO20 cocmasa, TexHuueckoco 0OCIyICUBaHUs u
PEMOHMA NOOBUINCHO2O COCMABA

Mmactepckux Crecapmvix, Dnekmpomoumadnxichvix, Mexarnoobpabamsisaowux,
INeKmpoceapo4HulX.

O6opynoBanue kabuHeTta (J1ab0paTOpUu, MACTEPCKOM):

Obopyoosanue yuebHo2o Kabunema u paboyux mecm kaburnema TexHuueckas
IKCNAYAMAYUSL HCENe3HbIX 00PO2 U HE30NACHOCIb OBUNCEHUSL.

-paboure MecTa Mo KOJIMYECTBY O0YUaIOIINXCS;

- pabouee MecTo MpenoaaBaTes;

- TEXHUYECKHUE CPEACTBA OOYUYEHUSI: KOMITBIOTEP, MYJIbTUMEAUNHBIN TIPOCKTOP
CTallMOHAPHBIN, YKPaH MTPOECKIIMOHHBIN,

- yueOHsbie cTeHnbl: «llepedyens mokymentauun», «lloaBuxuoit coctaB OAO
«PXK]l», «llocTrossHHBIE CUTHaAJIbHBIE 3HAKW», «PydHble curHanby; «OrpaxaeHus
MECT TPOM3BOJCTBA PabOT HA TEPEroHaX U CTAHIUAX» IJIEKTPUDUIIUPOBAHHBIC
crenabl: CBeTodopsr; [loe3qHbIe CUTHANBL

Harypansubie o0pasmpl: MapuipyTHeiii cBetodop, MaHeBpoBbIii cBETOdOP,
Bxomnoit cBetodop,

Maketsl: CrpenouHblid TepeBOJ, ABTOCHENHOE YCTPOWCTBO; PenbcoBbie
ckperuieHns, CUrHaJbHbIE 3HAKU U yKa3aTelu

Obopyodosanue nabopamopuu u pabouyux mecm nabopamopuu Texunuueckoco
00CIYHCUBAHUSL U PEMOHMA NOOBUNCHO20 COCMABA.

-paboure MecTa Mo KOJIMYECTBY O0yUaIOIINXCS;

- pabouee MecTo MpernoaaBaTes;

-yuebHO- Ha2ns0Hble NOCOOUsL: KOMIUICKT TUIaKaToB;

- OOopynoBanue: Iloso3 TokompuemHuka; PoJMKOBbIE MOAIIUITHUKA
OykcoBbIX y370B; bykcoBeie y3nmbel MOII; TokocheMHOE YCTPOHCTBO;, DJIEMEHTHI
peccopHoro mnojsemBanus; HuzkoBoibTHBIE pene; CUIoBbIe NOJIYNPOBOJAHUKH;
Pene perynuposku [-4; Pene perymuposku MKII-23; PeBepcop snekrpornoezna IP-
2; Konrtaktop cunoBoil snekrponHeBmatnueckuii [IK-350B; Ilanens anmapatos
anektponoesna OP-2; [MoammnHuku kauenus; KomiekropHo-merounsie y3ibl JIIC;
KapeTku TOKONpPUEMHHKOB TMOJBUXKHOTO coctaBa; Abtocrenka CA-3; Tumbl
conpotuBieHuii; Konutakrop 1KII; ®parmenTt koneca mis obmepa mabioHaAMU;
KonTposiep mammuuucrta snektpoBoza KMDO-8; Pa3pe3 mianku MOTOPHO- OCEBBIX
MOJIIUITHUKOB.
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Crennpl: «IIpoBepka MIOTHOCTU 3ANEKTPUUECKHUX almaparoBy»; «PerymupoBka
pene ynpaBieHus 3JeKTpoBo3ay; «lIpoBepka BeimpsmuTens»; CTEHI N3MEPUTEIbHBIX
MHCTPYMEHTOB JIJIs1 KOJIECHBIX NIap U aBTOCLETIOK.

Obopyoosanue rabopamopuu u pabouux mecm nabopamopuu IiekmpuiecKue
MAWUHvl U npeobpazosamenu NOOBUNICHO20 COCMABA:

-paboure MecTa Mo KOJIWYECTBY 00yUaIOIIUXCS;

- pabouee MecTo MpernoaaBaTes;

-nabopatopHble CTeHIbl: «KOHCTPYKIUS SJIEKTPOABUIATENSl IOCTOSHHOIO
ToKa»; «KOHCTpyKUHMsI 3JEKTpOABHUrarenss NEPEMEHHOro TOKa», «/[Burarens
MOCTOSIHHOT'O TOKa»; «@OpMUPOBaHUE KOJOBBIX MMITYJIBCOBY; «DIEKTPOMArHUTHBIN
koHTakTop cepun KTU»; «Beipsmurenu ¢ IDIABHOW W CTYNEHYATOM
perynupoBkoii»; «Peme Bpemenu PIIB-72»; «[lonspusoBanHoe peney.

HaGop »1eMEHTOB KOHCTPYKIMH 3JIEKTPUYECKUX MAIIWH IOCTOSHHOTO H
IIEPEMEHHOIO TOKA

Obopyodosanue rabopamopuu u pabouux mecm nabopamopuu IieKkmpuiecKue
annapamsl u Yyenu nOOBUNCHO20 COCMABA.

- paboune MecTa Mo KOJIMYECTBY 00yHarOIIHUXCS;

- pabouee MecTO MpenoaBaTeis;

- TEXHUYECKUE CPEACTBA OOYUYEHHUS: KOMIIBIOTEP, MYJIbTUMEAUNHBIN IPOECKTOP
CTal[MOHAPHBIH, 3KPaH NMPOECKLINOHHBINH,

- y4eOHO- HArJIsIHbIE TOCOOUS: CXEMBI, Y4EOHBIE CTEH/IbI.

- Harypanbsubie oOpasusl aetaneil: Ilanens nud. pene, pene OykcoBaHus;
OnekrpomarHuTHEIM KoHTakTop MKII-23; Knaman tokonpuemHuka; TokoBoe perne
PT-502; Pene ympaBieHusi neperpy3kamu, OyKCOBaHHUS, 3a3€MIICHHS, BPEMEHU;

Hubdepenunansuoe pene J-4; [lanens pene meperpy3oxk tuma PII;
[Ipenoxpanureny;

- Oo6opynoBanue: Pesepcop oamektpoo3a UC; beicTponeicTByONUN
BBIKJIFOYATENb bBII-5; bricTpoaeuncTByromuii BBIKJIIOYATEIb bB3-2;

DONEeKTPOMAarHUTHbIE ~KOHTakTOpbl 3jekTpoBo3a Tuna MK; Ilepekmtouarens
BeHTWIsITOpOB TIIII-5; KontakTop 3a3eminenus K3-1; J[ByXno3umoHHbIN rpyMnmnoBoOi
nepexitouatens ([IKI-4; TIKT-6); [TneBmaTtnueckue cunoBble KoHTakTOphl THHA 1K
Beikmtouarens BK-78T; BeicTtponeiictBytomuii Beikiouarenb bK-2b; TopmosHoit
nepekimoyarens TK-8; Peepcop PK-8; Orkntouarens nBurareneid 3I€KTpOBO3 TUMNA
OH-21;  PemepcuBnbiii  nepekmtouarens;  KCII-1A;  HuskoBoiabTHOE U
BBICOKOBOJIbTHOE pene; KonTposmep wMammancta OP2;  BeICTpoaeCTBYOMINIA
BoikioyaTeab bBII-105A; ['maBueiil BeikItouatens BOB-25-4M; JlyroracurenbHas
kamepa bBII-5; beicrponeiictByrommii kontaktop bK-78t; Ilymer ympaBienus
MOMOIITHUKA MamuHUCTa; KOHTpoJIbHO-U3MepuTebHble Tpubopsl; KoHTposep
mamuarcta BJI-11"; Tlynet ynpasienus MamuHucta; [IHeBMocHaO)KeHHeE.

Obopyoosanue  nabopamopuu  u  paboyux  mecm  Jabopamopuu
Aemomamuueckue mopmo3a nooGUICHO20 COCMABA:

-paboyrie MecTa Mo KOJIMYECTBY 00YyUaroIIHUXCs;

- pabouee MecTo MpernoaBaTes;

- HaTtypaibHbIe o0Opasubel: Bosmyxopacmnpenemurens Ned483; TopmosHoi
uunuaap  Nel886;  Aptopexkum  No265;  Ckopoctemep CJI-2M;  Pykosrtka
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onurensHOoCTH PB-80; I[THeBMatnueckoe pene PB3 mis snekrponoesna OP-2; Jlatuuk
Ne418; Kpan BcmomorarensHoro topmo3a NedBK; Perymarop nasnenust AK11b;
Kpan »skctpennoro topmoxkenust Nel69; JIByxkxamepHbiii pesepByap yciNe295;
OOpartubiit  kimanan Nel55A; Kpan BcmomorarenbHbli Topmosza Ne254; Kpaun
MamuHucTa Ne 395; Perynsatop BbIx0/1a IITOKOB TOPMO3HBIX LMJIMHAPOB ycil. Ne574,
Perynsatop BeIXOJa IITOKOB TOPMO3HBIX HUIMHAPOB Ne574b; Perymarop naBiieHUs
3P/1; Bosgyxopacnpeaenutens Ne292;  DnekrpoBosayxopacnpenenureiib Ne305;
DONeKTpONHEBMATUYECKUN KJIaIlaH OIIK-150; ABtopexum  Ne265-002;
CoenunutenbHbie pykaBa Ne369 B paszpese; CoenunutenbHbie pykaBa Ne369A ¢
ANEKTPOKOHTAKTOpoM B paspese; Kpan mammnucta Ne3343; TopmMo3HbIE KOJIOIKH
yyryHHsle; KonueBoit kpan Nel90; PazoomurensHbiil kpan Ne372; Kpan mammHucra
Ne394

Obopyoosanue macmepckux u padodux mecm MacmepcKux.

CrecapHoii:

- CIIECapHbIE BEPCTAKU C THUCKAMH, CBEPJIMIIbHBIE CTAaHKH, 3aTOYHBIE CTAHKU,
UHCTPYMEHTHI.

INeKmpOMOHMANCHOU:

-000py0o6aHue: MOHTAXKHBIEC CTOJIbI, CBEPJIMIIbHBIA CTAHOK, 3aTOYHBIN CTaHOK,
WHCTPYMEHTBHI, CTEH b, MAKETHI.

INeKkmpoceapoUHol.

CBapOYHbIN TpaHc(hopmaTop, cBapOYHbIE KAaOWHBI C HA0OPOM: pEeocTaT, CTOJ;
BBITSDKHAS BEHTWIALIMUS, TUCKU, HHCTPYMEHTHI.

Mexanoobpabamuisarowyeii:

CTaHKU TOKapHbIC, CTAHOK BEPTUKAIbHO — (pe3epHbIi, (Hpe3epHbIl CTaHOK,
3aTOYHBIN CTAHOK, HHCTPYMEHTHI.

4.2. UudopmannonHoe odecreueHne 00y4eHust

[lepeyenr pekoMeHIyemMoil ydeOHOW JuTepaTypbl, HWHODOPMAIMOHHBIX
pecypcoB cetu HTEpHET.

OcHoBHast yueOHas1 IUTEpaTypa:

1. Conomarun A.B. Dnexktpuueckoe 000pyI0BaHUE TATOBOTO IMOJBUKHOTO
COCTaBa JKeJIe3HbIX Jopor: ydeOHoe mocooue/ A.B. Conomatun. - MockBa: ®I'BY
IO «YueOHO-METOAMYECKUM IIEHTP IO O00pa30BaHMIO Ha KEJIC3HOIO0POKHOM
Tpancnopte», 2021. - 216c. - 978-5-907206-76-2. - TekcT : anexTponHbIi//YMIL]
XKJT: snexrponnas 6udamoteka. - URL: https://umczdt.ru/books/1200/251706/

2. EnuctpatoB A.B. TopmMo3HbIE CUCTEMBI MOJBMKHOIO COCTaBa KEJIE3HBIX
nopor: ydebHoe mocooue/ A.B. EmmctparoB. Mockpa: ®I'bY JIIIO «YyebHo-
METOJAMYECKUI IEHTp MO OOpa30BaHMIO Ha >KEJIE3HOJOPONKHOM TPAHCIIOPTEY,
2021. - 304c. - 978-5-907206-61-8. - Texkct: snextponusiit// YMI XIT:
aniekTpoHHas ouodauoreka. - URL: https://umczdt.ru/books/1200/251711/

3. Kyszueno K.B. HeucnpaBHOCTH TOpMO3HOTO 00OPYIOBaHUS TATOBOTO
MOJBMXHOTO cocTaBa: crpaBouHoe u3nanue/ K. B. Kyszuenos, FO.B. Ps3annes. -
Mocksa: YMII XIT, 2023. - 136¢. - 978-5-907695-00-9. - TekcT: 31eKTpOHHBIN//
YMI] KIT: AIEKTPOHHAs OnOIMOTEKA. - URL.:
https://umczdt.ru/books/972/280586/
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4. TlpaBwia TEXHUYECKON HSKCIUTyaTallMM JKEJE3HbIX Jopor Poccuiickoit
®denepanuu (yTBepKaeHbl npukazom Muntpanca Poccuu ot 23 uronst 2022r. Ne 250)

JonosHuTeIbHAS y4eOHasl JuTEepaTypa:

1. BoakoB A.H. ABroMaruueckue Topmo3a 3ekTpoBosa 29C6 «Cunapa» u
MOABMIKHOTO cocTaBa: yueOHoe mocoome/ A.H. Bomakos. - MockBa: YMIL X/T,
2023. - 312c. -978-5-907479-68-5. — Texkct: »snektponnbii// YMIL XIT:
sitekTpoHHas oudauoreka. - URL: https://umczdt.ru/books/1202/280516/

2. OcunneB U.A. Teopus paboThl 371€KTPOOOOPYI0BAHUS DIICKTPOIIOIBIKHOTO
coctaBa 4dacth l: yueOHoe mocobme/ M.A. OcunneB. - MockBa: ®I'BY /1O
«Y4eOHO-METOUYSCKUH  IIEHTp 1O OOpa30BaHHIO Ha  JKEJIE3HOJIOPOKHOM
tpancnopte», 2020. - 372c.- 978-5-907206-06-9. - Texkct: anexrponnsiii// YMI]
JKT: snextponnas ouoimoreka. - URL: https://umczdt.ru/books/1194/242270/

3. OcunueB U.A. Teopust paboThl 31€KTPOOOOPYAOBAHUS AIEKTPOIIOABUKHOTO
coctaBa 4acTh 2: ydeOHoe mocobme/ M.A. Ocwunuue. - Mocksa: ®I'BY JIIO
«Y4eOHO-METOUYECKUI  IIEHTp 10 O0Opa30oBaHUI0 Ha  >KEJIE3HOJOPOKHOM
tpancnopte», 2020. - 324c. - 978-5-907206-07-6. - Tekct: anexTpoHHbIit// YMI]
XKJT: snexrponnas 6udaroteka. - URL: https://lumczdt.ru/books/1194/242271/

4. BonkoB A.H VYcrpoiictBo u pemoHT 3nekTpoBo3a 20C6 "Cunapa':
yaebHoe nocooue/ A.H. Bonkos. - MockBa: ®I'BY IO «YueOHO-MeTOAMYECKUIA
[EHTP MO 00pa30BaHUIO HA KEJE3HOJOPOKHOM TpaHcmopte», 2020. — 64 ¢c. —
978-5-907206-14-4. - Texcr: osnexrponssiii/ YMIL XKJT: snexkrponHas
oubmuoteka. - URL: https://umczdt.ru/books/1202/242196/

5. OcunneB M.A. Mexanuueckoe 00OpyAOBaHUE JISI 3JIEKTPOBO3OB:
yueoHoe nocobue/ M.A. Ocunne. Mocksa: YMI] XIAT, 2023. 352c. 978-5-
907695-16-0. Tekcr: anexkrponusiit// YML] XKT: snexkrponnas 6udmmotexa. URL:
https://umczdt.ru/books/1206/280417/

4.3. O01mme TpeOOBaHUSA K OPraHU3AIMU 00Pa30BaTeJbLHOIO Mpolecca

OcBoenue mporpamMmbl MOJIyJA Oa3upyeTcss Ha W3YYEHUU JUCITUTUIMH:
«MH)KEHEPHAA I'PADUKA», «TEXHUYECKAA MEXAHUKA»,
«IJIEKTPOTEXHUKA», «I3JIEKTPOHUKA W MUKPOIIPOLJECCOPHAA
TEXHUKA», «METPOJIOI'MA, CTAHIJAPTU3SALIUANW CEPTHOUKALIHA,
«MATEPUAJIOBE/JTEHUE», «KEJIE3HBIE J[OPOI'My», «OXPAHA TPY]/IA»,
«BE3OITACHOCTB KU3HE/EATEJIPHOCTH ».

VYueOHas npakTUKa MPOBOAUTCS KOHIEHTPUPOBAHHO B YUEOHBIX MACTEPCKUX
(mexanoobpabamviearowux, INEKMPOMOHMANCHBIX, INEeKMPOCEAPOYHDIX,
ClecapHulx).

[TpousBoacTBeHHas npakTHKa (10 MPO(HIII0 CIENUaTIbHOCTH) MPOBOJUTCS B
OpraHu3alusiX, JeATebHOCTh KOTOPBIX COOTBETCTBYET MPOGUII0 IMOATOTOBKU
oOy4Jarormuxcs. Pe3ynbTaTel MPOXOXKACHHUS MPOU3BOJACTBEHHOW TPAKTUKHA (T10
npoHIII0 CHEeNHUATBEHOCTH) O MPOPECCHOHATBHOMY MOJYJII0 YYUTHIBAIOTCS TPHU
MIPOBEICHUH dK3aMEHa KBATU(UKAIIMOHHOTO.
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4.4. KagpoBoe o0ecneuenne 00pa3oBaTeIbHOI0 MPOIECCa

Peanuzauus paboueit IPOTrpaMMBbl npodeccruoHaIbHOTO MOZYJIS
oOecrieynBaeTcs MEJarorn4yecKUMH KaJpaMH, MMEIOIIMMH BBICIIEe 0Opa3oBaHHUE,
COOTBETCTBYIOIIEE  MNpoduiIro  mpenojgaBaemoro  moayia.  I[IpenmomaBatenu,
OTBEYAIOIINE 32 OCBOCHHE CTYIEHTaMH MPO(PECCHOHANBHOTO IHMKJIA, UMEIOT OIMBIT
NESATEIPHOCTH B OpraHu3alisX COOTBETCTBYIOIIEH mnpodeccuoHanbHOM chepbl u
MPOXOJST CTAKUPOBKY B MPO(HUIIbHBIX OPTaHU3AIUAX HE PEXKe OJIHOTO pas3a B 3 roja.

4.5. Boinostnenue TpedoBanuii @®I'OC B yacTH HCNOIB30BAHUSA AKTHBHBIX
U MHTEPAKTUBHBIX (POpPM 00y4eHUs

B wmemsax peamu3zanuM KOMIETEHTHOCTHOTO NOJAXo0ja paboyas mnporpamma
IpeaycMaTpUBaeT MHCIIOJNb30BaHUE B 00pPa30BAaTEIbHOM MPOIECCE AKTHUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBEJACHUS 3aHATUUA B 1EIAX (POPMHUPOBAHUS U PA3BUTHUSA
00X U MPOPECCUOHAIBHBIX KOMIIETEHIUH:

Tema 1.1. OBIHUE ITPUHIUIIBI PABOTBI 1 CUCTEMA PEMOHTA
SJIEKTPOIIOABHMXHOI'O COCTABA B dbopme MO/JIEJIMPOBAHUS
IPOU3BOJCTBEHHBIX IPOLIECCOB U CHUTYyalUil, MPOCMOTpa U OOCYKJIEHUs y4eOHBIX

BUJ1IOUITBMOB.

Tema 1.2. MEXAHUYECKASA YACTb B dopme rpymnmoBas AUCKycCCHS,
JEKIUsl — KOHCYJNbTAlUs, MOAECIUPOBAHUE TPOU3BOACTBEHHBIX IPOLECCOB U
CUTyalluii, OOCYyXJIeHHEe B Tpylmax, MPOCMOTp H OOCYyXJACHHE Y4eOHBIX
BUJICOUITBMOB

Tema 1.3. DJIEKTPUYECKUE MAIIWHBI 3IIC B dopme TpeHUHT,
MH()OPMAIIMOHHO-TIPOOJIEMHAsT  JIEKUHUsA, JEKUUA — KOHCYJIbTalMs TPYIIOBas

JTUCKYCCHS, TPOCMOTP U 00CYKJI€HUE YU4EeOHBIX BUIECOPUIBMOB

Tema 1.4. ABTOMATHUYECKHUE TOPMO3A ITIOABMXXHOI'O COCTABA B
dbopme TpynmnoBas AUCKYCCHUS, MOAEIHUPOBAHUE IMPOU3BOJCTBEHHBIX MPOLECCOB U
CUTyalui, "HPOPMaAITMOHHO-TIPOOIEMHAS JICKIIHSI

Tema 1.5. SJIEKTPUUECKOE OBOPYIOBAHUE JIIC B dopme rpymmoBast
JTUCKYCCH, UH(POPMAIIMOHHO-TIPOOIEMHAs JEKLHs, MOJEJINPOBAHUE
IIPOU3BOJICTBEHHBIX IPOLIECCOB U CUTYALIMM.

Tema 1.6. DJIEKTPUUYECKHUE LEIIN 2I1C B dhopme rpynmnoBasi AUCKYCCHS,
MOJIEJIMPOBAaHUE IPOU3BOJCTBEHHBIX MPOLIECCOB M CUTyallUd, OOCyXJAEHHE B
rpymnmax.

Tema 2.1. TEXHUUYECKASA SKCIUIYATALMA XKEJIE3HBIX JOPOI" 1
BE3OITACHOCTb JABWXEHUA B dopme obcyxkaeHue B rpymmax, NpocMoTp U
oOCyXJileHHe Y4eOHbIX BHUIACOPUIBMOB, JEKIUS — KOHCYJIbTalUs, JEKIHUS —
MPOBOKAIUS, TPYNIOBAs AUCKYCCHS

Tema 2.2. TEXHUYECKAS SKCIUIYATALIUA SJIEKTPOITOABMXXHOI'O
COCTABA B gopme o0CyxkaeHuss B rpynmnax, IpocMOTpa U OOCYXIECHHS y4eOHBIX
BU1e0(UITHEMOB, HTH(GOPMAIIMOHHO-TIPOOIEMHAS JICKITUS

Tema 2.3. IIOE3JHAA PAIIMOCBA3b U PEI'JTAMEHT IIEPEI'OBOPOB B
(dbopMe JeKIHs — KOHCYIbTAlMs, TPYIIOBast TUCKYCCHSL.

Tema 2.4. DJIEKTPOCHABXEHUE OIIC B Gopme nekuus — KOHCYIbTALIUA,
IPYIIIOBast JUCKYCCHSI.
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Tema 2.5. OCHOBBI JIOKOMOTHBHOHN TSATU B ¢opme rpymmosas
IUCKyCCHsl, UH(OPMAIIMOHHO-TIPOOIeMHast JIEKIINSA, JISKLIUS — KOHCYJIbTAIUs

Tema 2.6. JOKOMOTUBHBIE YCTPOMCTBA BE30ITACHOCTH B opme
MOJICIMPOBAaHNE MPOM3BOJICTBEHHBIX TPOLIECCOB M CHUTyaIlWil, 0OCyXIeHHe B
rpyImax.

4.6. Hcnosib30BaHue CpPeICTB BbIMUCJIUTEIbHOM TEXHHMKH B Ipolecce
00y4eHUs

PaGouas mnporpamma mnpeaycMaTpuUBacT UCIOJIL30BaHUE MEPCOHATBHBIX
KOMIIBIOTEPOB OOYYAIOMIMMUCS B XOJI€ MPOBEJACHUS CIEAYIOMUX MPAKTUYECKUX
3aHATHUM:

Tema 1.1. Obwue npunyunvt pabomsl U  cucmema  pemMoHmMA
91€KMPONOOBUNHCHO20 COCMABA

[Ipaktuueckoe 3ansitue Nel OmnpeneneHne KOHCTPYKTUBHBIX OCOOEHHOCTEH
y3JI0B U JIeTajiel pa3InuHbIX CEPHUI 3JIEKTPOIOIBH)KHOTO COCTaBa

Tema 1.2. Mexanuueckas uacmo

[TpakTnueckoe 3ansatue No3 TexHHUECKOE€ NMATHOCTUPOBAHHUE U ONPE/ICIICHHE
BUJIa HEUCIIPABHOCTEH yAapHO-TATOBBIX MPUOOPOB, METOJIa PEMOHTA U YCIOBUM IS
JAJIbHENIIEH SKCIUTyaTaluu

Tema 1.5. Dnexmpuueckoe 060py0o6aHue 31eKmpono08UHCHO20 COCMABA

[Ipaktnueckoe 3aHstue Ne3 BrpIsiBI€HHE OCHOBHBIX HEHWCHPABHOCTEH U
NOBPEXJIECHUNA 3JEKTPUYECKOro o0opynoBanud. llpuHumn peictBus u 00sacTh
MIPUMEHEHUSI TOKOBOM 3aIUThI

Tema 1.6. dnexmpuueckue yenu 31eKMpoOnOOBUHNCHO20 COCMABA

[Ipaktnueckoe  3ansatne Ne9  CpaBHEHME CXEM  BBIIPAMIICHHS U
OPUEHTUPOBOUYHBIN pacyeT YINPaBJSIEMOTO BBIIPSIMUTEINS 1O 3aJaHHBIM MTapaMeTpam

Tema 2.1. Texnuueckas sKcniyamayusi Hcene3Hvlx 0opoe u 0e30nacHocmy
08UICEHSL

[Ipaktuueckoe 3ansTue Ne7 OdopmieHue TOE3AHOW JOKyMEHTAIUU
(opopmiienre crpaBku o Topmoszax Gopmbl BY-45, odopmieHue Onanka
MUCHMEHHOTO pa3pelieHus 3eeHoro mnseta Gopmel JY-54)

Tema 2.2. Texnuueckas dKCniyamayus 31eKmpono08UICHO20 COCMAB8A

[Ipaktuueckoe 3amstue Nel2  OdopmiieHne yYeTHOW W OTUYETHOM
JTOKyMEHTaluu, Mapipyra, popmyisipa, TY 152, TV 28. Beaenue xxypuana TY 152

Tema 2.4. Dnexkmpocrabocenue 31eKmponoo8UNCHO20 COCmMasa

[Ipaktnueckoe 3ansTue Ne6 OrmnpenencHue HEUCIPABHOCTEN COMPSKEHUS
aAHKEPHBIX YYaCTKOB, METO/Ibl YCTPAHECHHS U YCIOBUS JaIbHEHIIIEH dKCIUTyaTalluu

Tema 2.5. OcHo8bl 10OKOMOMUBHOU MU

[Tpaktuueckoe 3ansitue No7 PelieHue 3amad 1o TOPMO3HBIM CHJIAM T0O€37a U
pacyeT TOPMO3HOTO ITyTH IO HOMOTPaMMe

4.7. Peanuzauus oOpa3oBaTeJibHOH mporpaMmMbl B ¢opMe NPaKTHYECKOH
MOATOTOBKH

OOpazoBarenbHast ACSITENBHOCTh B (OpME MPAKTUYECKOW MOATOTOBKU TPHU
peanuzanuu [IM.01 xcniryatauus ¥ TeXHUYECKOe 00CTyKUBAHUE MOABHKHOIO
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COCTaBa OCYIIECTBISIETCS TMPU MPOBEACHUU TMPAKTHUYECKUX U J1aOOPaTOPHBIX
3aHSTH, BHITIOJHEHUU BCEX BUJIOB MPAKTHUKU U MHBIX BUJOB Y4eOHOM NeSTEIbHOCTH,
IOpeayCMaTPUBAIONINX JAEMOHCTPAIMIO TMPAKTUYECKUX HABBIKOB, BBINOJHEHHE,
MOJICIMPOBaHNE OOYYarOIIMMUCS ONPEACTCHHBIX BHIOB pPAa0OT IS pELICHUs
NPaKTUYECKHUX 33aJa4, CBA3aHHBIX ¢ Oymymieil mpodeccuoHanbHOM NesSTeNbHOCTHIO B
YCIOBUAX, NPHOMIKEHHBIX K peabHBbIM IMPOU3BOJCTBCHHBIM; BKIIOYAeT B cebd
OTACNbHBIE JIEKIIMH, CEMHHAphl, MacTep-KIacchl, KOTOpBIE MpPEayCMaTPUBAIOT
nepefayy oOydaromMcs HHGOpPMalMI0, HEOO0XOAUMYI0 JUIsl  IMOCIEAYIOIIEro
BBITIOJHEHHSI pabOT, CBSI3aHHBIX C OyayIiel mpodhecCHOHATBbHOM JeSTEIbHOCTBIO.

31



5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
MPO®ECCUOHAJIBLHOI'O MOJAY.JIS (BUJA JESTEJILHOCTH)

Pe3yabTarsl OcHOBHBIE IOKA3aTEJIN OLEHKH
(ocBOEHHBIE pe3yJabTara ®opmMbI U METOAbI
npogeccHOHATbHbIE KOHTPOJISI M OLIEHKHU
KOMIIETEHIIMH)
IK 1.1. - JIEMOHCTpalus 3HaHUS KOHCTPYKIHUH | TEKYIIHI KOHTPOJb B
DKCIUTyaTUpOBaTh neranel, y3nos, arperatoB u cuctem DIIC; | dopme 3amuTs

MOJIBUYKHOM COCTaB
JKEJIE3HBIX 1I0pOT

- TMOJIHOTa U TOYHOCTbH BBIIIOJHEHHUS HOPM
OXpaHbl TPya;

- BemoaHenue TO
cuctem OIIC;

- BBIIIOJIHEHHE PEMOHTA JETajiedl U Y3JI0B
OIIC;

- U3JIOXKEHWE  TpeOOBaHWM  THUITOBBIX
TEXHOJIOTHYECKUX IPOIECCOB MPU PEMOHTE
neTanei, y3nos, arperatoB u cuctem JIIC;

- TpaBWJIBHOE W TPAMOTHOE 3aIlOJIHCHHE
TEXHUYECKOM u TEXHOJIOTHYECKOM
JIOKYMEHTAITUH;

- OBICTPOTA W TIOJIHOTA MTOMCKA HHPOPMAIIHH
10  HOPMAaTUBHOM  JOKyMEHTAIlUd |
npodecCuoHaNIbHBIM 0a3aM JIaHHBIX;
-  TOYHOCTH UM T'PaMOTHOCTH
YEpTEkKEN U CXEM;

- nemoHcTpauus npumeHenus [I9BM B
npodeccCHOHANBEHOM IS TENLHOCTH.

y3JI0B, arperartoB u

YTCHUA

IIK 1.2. ITpousBoauTs
TEXHUYECKOE
00CIyKMBaHUE U PEMOHT
MOJBMKHOTO COCTaBa
JKEJIE3HBIX JIOPOT B
COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHOJIOTUYECKUX
IPOIIECCOB

-JIEMOHCTpAIUsl ~ 3HAHUW  KOHCTPYKIIUU
neTanel, y3nos, arperatoB u cuctem DIIC;

- TIOJHOTAa ¥ TOYHOCTH BBITIOJIHEHUS HOPM
OXpaHbl TPya;

- BBIIOJHEHHE noAroToBkU cucteM DIIC k
pabore;

- BBITIOJTHEHUE MPOBEPKHU
pabotocnoco6HocTu cuctem DIIC.

[IK 1.3. Ob6ecneunBarn
0€e30MacHOCTh ABUKEHUS
[MOJABMYKHOT'O COCTaBa

- JI€MOHCTpauus
cuctemamu DIIC;
- OCYIIECTBICHHE KOHTpOJIA 3a paboToi
cuctem OIIC;

- npusenenue cuctem OIIC B Hepabouee
COCTOSTHUE;

- BBIOOp ONTUMAJILHOTO
ynpasienus cuctemamu JIIC;
- BbIOOpP SKOHOMHYHOT'O PEXHUMa JTBUKECHUS
noe3na; BeioiHeHUe TO y310B, arperatoB
u cuctem OIIC;

- MPUMEHEHHE MPOTUBOMOXKAPHBIX CPEJICTB.

YMEHUIl  ympaBieHHe

pexuma

OTYETOB 110
71a00paTOPHBIM U
NPaKTUYECKUM
3aHSTHSIM;
TECTUPOBAHUS 11O
temam M/IK;
KBaJTU(DUKALIMOHHOTO
9K3aMEHa; 3a4€TOB 110
yueOHOM u
MPOU3BOACTBEHHOMN
IIPaKTUKE
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®opMBl U METOJBI KOHTPOJISI M OIEHKH PEe3yJbTaTOB OOYUYEHMS JIOJKHBI

IIO3BOJIATH IIPOBCPATH

y 06yqa}0mnxcsi HC TOJIBKO

c(hOpMHPOBAHHOCTh

HpO(beCCI/IOHaJIBHI)IX KOMHCTGHHHI?I, HO W Ppa3BHUTUC O6IHI/IX KOMHCTGHHI/Iﬁ )41
O6CCHC‘II/IBaI-OHII/IX 1%9,¢ YMGHHﬁ.

Pe3syabTarsl
(ocBoeHHBIE 001IIHE
KOMIICTEHIIMH)

OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pe3yjabTara

D®opMbI U METOBI
KOHTPOJIS1 M OLl€HKH

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npodeCcCuOHATBLHON
JESITEIIBHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

— BJIaJICHUE Pa3HOOOPa3HBIMHU METOIaMU
(B TOM YHMCIIC UHHOBAIIMOHHBIMH) IS
OCYIIECTBICHUS MPOPECCHOHATHLHON
JEATEIbHOCTH;

— UCTIOJIH30BAHUE CTICUAIBHBIX METO/IOB
U CII0OCOOO0B pelLIeHUS
npodeccHOHaIbHBIX 3a/1ay;

— BBI0OOP 2P PEKTUBHBIX TEXHOJIOTHNA U
palMoHaIBHBIX CITOCOOOB
BBINTOJTHEHUS! PO ECCHOHATIBHBIX 3a/1a4.

IKCIEPTHOE HAOIOICHHE
1 OIICHKA Ha
71a00paTOPHBIX U
MPAKTUYCCKUX 3aHATUAX
NIPU BBIMTOJIHEHUH PabOT
o y4yeOHOM U
MIPOU3BOJICTBEHHOMN
[IPaKTUKE

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIN3a U
UHTEPIIpETaluU
uH(popMaLuu U
nH(pOpPMalMOHHbBIE
TEXHOJIOTHH JIJIst
BBINIOJIHEHHUS 337124
npodecCHOHAIbHON
JIeATETbHOCTH

— IJIAaHUPOBaHUE UHPOPMAIIMOHHOTO
MOKMCKA U3 IHUPOKOTo Habopa
HCTOYHUKOB, HCOOXOIUMOIO IS
3(PEKTUBHOTO BBIMOTHEHUS
npodecCHOHABHBIX 3371a9 U Pa3BUTHS
coOCTBEHHOM MpodecCHOHATBHOU
NeSATEIILHOCTH,

— aHanu3 uHGOpMaIUH, BIJICICHUE B HEH
TJIaBHBIX aCMEKTOB, CTPYKTYPHPOBAHUE,
MIpe3eHTAIIHS,

— BIIQJICHHE CITIOCO0aMH cHUCTeMaTU3alluu
MOJIy4eHHOW HH(OpMAIIHIO.

HKCIEPTHOE HAOIIOIeHHE
U OlICHKA Ha
71a00paTOPHBIX U
IPAKTUYECKUX 3aHATUAX
IIPU BBIIIOJIHEHUU padboT
1o y4eOHO 1
MPOU3BOJACTBEHHOMN
MPaKTUKE

OK 03. IlnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IPEIIPUHIMATENbCKYIO
NeSITeIbHOCTD B
npodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HAHUS O
(buHaHCOBON T'PaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYaIHsIX

— aHaAJIM3 Ka4ecTBa Pe3ylIbTaTOB
COOCTBEHHOH JEeITCILHOCTH;

— OpraHu3anus COOCTBEHHOTO
poeCCUOHANTBHOTO PA3BUTHUSA U
caMm000pa30BaHuUs B IEJISIX
3¢ dexTUBHON MPOoPecCHOHANBHON 1
JIMYHOCTHOW caMOpeain3aiuu 1
Pa3BUTHS Kapbephl.

AKCIIEPTHOE HAOII0IeHNE
U OLIEHKA Ha
71a00paTOPHBIX U
NPAKTUYECKHUX 3aHATHAX
IIPY BBIIIOJIHEHUH paboT
1o y4eOHO 1
MPOU3BOJACTBEHHOMN
MIPAKTUKE

OK 04. 3¢ pexruBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

— 00BEKTHUBHBIN aHAJIU3 U BHECCHHE
KOPPEKTUBOB B Pe3yabTaThl
COOCTBEHHOH JEITEILHOCTH;

— IMOCTOSIHHOE TIPOSIBIICHUE
OTBETCTBEHHOCTH 3a KQ4ECTBO
BBITIOJTHEHUS padoT.

SKCIIEPTHOE HAOIIOICHHE
U OLIEHKa Ha
1abopaTOPHBIX U
MPAKTUICCKHUX 3aHATHSIX
MIPH BBITIOJTHEHUH padboT
1o y4eOHOM u
MPOU3BOJACTBEHHOMN
MIPAKTHKE

OK 05. Ocy1ecTBasiTh
YCTHYIO U TICBMEHHYIO

— co0ITI0/IeHNe HOPM ITYOJIMYHON peyuH U
periaMenra;

SKCIIEPTHOE HAOIIOICHHE
U OlICHKA Ha
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KOMMYHHUKAITUIO Ha
TrOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanniu ¢
y4ETOM 0COOEHHOCTEH
COITMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

— CO3JaHHUE NPOIYKT MMCbMEHHON
KOMMYHHKAIUHU OIIPEEICHHON
CTPYKTYpPBI Ha TOCYJaPCTBEHHOM SI3bIKE.

71a00paTOPHBIX U
MPAKTUYCCKUX 3aHATUAX
IIPU BBITTOJIHEHUH PaboOT
110 y4eOHOMI 1
MIPOU3BOJICTBEHHOMN
MIPAKTUKE

OK 06. ITposBisTh
TPaKIaHCKO-
MaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE ITOBEJICHHUE Ha
OCHOBE TPATULIUOHHBIX
00I11eYEeIOBEYSCKUX
IICHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHHU3AIUU
MEKHAIIMOHAJIBHEIX 1
MEKPETUTHO3HBIX
OTHOILICHHUH, TPUMEHSATH
CTaH1apThl
AHTUKOPPYIIIMOHHOTO
ITOBEICHHUS

— OCO3HaHHE KOHCTUTYIIMOHHBIX MPaB 1
00s3aHHOCTEH;

— cOOITI0/IeHUE 3aKOHA U MTPABOIIOPSIKA;

— OCYILIECTBIICHHE CBOEH JIEATEILHOCTH Ha
OCHOBE COOJIIOICHUS STUYECKUX HOPM U
00111€4€eI0BEUECKUX LIEHHOCTEH;

— IEMOHCTPUPOBAHUE CPOPMUPOBAHHOCTH
POCCHUICKOM IpakIaHCKOU
WICHTHYHOCTH, TIATPUOTHU3MA, YBAKCHHUS
K CBOEMY HapoJy, YBaXKEHUS K
rocyJIapCTBEHHBIM CUMBOJIaM (repOy,
¢braary, TUMHY).

IKCHEPTHOE HAOIOICHHE
1 OIICHKA Ha
1a00paTOPHBIX U
MPAKTUYCCKUX 3aHATUAX
IIPU BBITTOJIHEHUH PabOT
o y4yeOHOM U
MIPOU3BOJICTBEHHOMN
[IPaKTUKE

OK 07. CopgeiicTBoBath
COXPaHEHMIO OKpYXaroIein
cpenpl,
pecypcocOepexeHuto,
OpPUMEHSTh  3HaHUS 00
U3MEHEHUU KJIMMaTa,
OPUHLMIBL  OEPEexIIMBOIO
POM3BOJICTBA,

3¢ (PEeKTUBHO NEUCTBOBATH B
Ype3BbIYAHBIX CUTYalMSX;

— COOJTIO/IEHHE HOPM SKOJIOTUYECKON
YHUCTOTHI U 0€30I1aCHOCTH;

— OCYILIECTBIIEHHE JIEATEIBbHOCTH 110
cOepeKEHUIO PECYPCOB U COXPAHEHHIO
OKpY>KaroIlen Cpeibl;

— BJIaJieHue nprueMamu 3¢ (HPeKTUBHBIX
JIEMCTBHUN B ONACHBIX U UYPE3BbIYAHBIX
CUTyalUsAX PUPOJHOIO, TEXHOTEHHOT'O
U COLIMAJILHOTO XapakKTepa.

SKCIIEPTHOE HAOIIOICHHE
U OlICHKA Ha
71a00paTOPHBIX U
NPAKTUYCCKHUX 3aHITHIX
IIPY BBIIIOJIHEHUH padboT
1o y4eOHO 1
MPOU3BOJACTBEHHOMN
MPaKTHUKE

OK 08. Ucnoap30Bath
cpencTBa pU3NIECKOM
KYJIBTYPBI 17151 COXpaHEHUS U
YKPETUICHUS 3]IOPOBBS B

— co0Ir0/IeHNe HOpM 3710poBOro o0pasa
KU3HU, OCO3HAHHOE BHITIOJTHEHHE
MpaBui 6€30MacHOCTH
KHU3HEJEATENIbHOCTH;

SKCIIEPTHOE HAOIIOICHHE
Y OIICHKA Ha
71ab0paTOPHBIX U
MPAKTUYCCKUX 3aHATHUAX

nponecce — COCTaBJIEHME CBOETO MHANBUyalbHOro | PY BBIIIOJTHCHUNA paboT
NpoQeCcCHOHATBHOM KOMIUIEKCa PU3NYECKUX YIIPAKHEHHH 10 y4eOHOM 1
JACATCIIbHOCTH U JUIA IOAIEPKaHUA HeO6XO)II/IMOFO HpOHSBOZ[CTBCHHOﬁ
NOAACPIKAHUA ypOBHS (hU3HUECKOM IIPAKTHKE
HEO00XOIMMOT0 YPOBHS TTOATOTOBJICHHOCTH.

buzIecKoit

MOATOTOBIIEHHOCTHU

OK 09. ITons30BaThCA — U3y4YE€HHE HOPMATUBHO-TIPABOBOM AKCIIEPTHOE HAOIIOICHHE
npodeccHoHaIbHON JIOKYMEHTalMH, TEXHUYECKON 1 OIICHKa Ha

JIOKYMEHTalen Ha
TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

JTUTEPATypPhbl U COBPEMEHHBIX HAYUIHBIX
pa3paboTok B obiacTu Oynymieit
npo¢eCCUOHAIBHON IeATETHHOCTH Ha
TOCYJJapCTBEHHOM SI3bIKE

71ab0paTOPHBIX U
NPAKTUYECKHUX 3aHATHAX
IIPU BBITIOJIHEHUH padboT
1o y4eOHO 1
MPOU3BOJACTBEHHOM
NPAKTHKE
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