MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
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BKJIIOYas:
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IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 1 cemectp - 0,5 yaca;
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Leab ocBOeHHMs TMCHMIIMHBI. U3y4YEHUE TCOPUH ABIKCHHUSA 110€3/1a U METOJIOB pacyeTa TArOBOTO

QJICKTPOIIPUBOJAa B PpPa3HbIX PpCeKUMAX I OINTUMU3ALUKU  TATOBOI'O

AJIEKTPOOOOPYIOBAHUS  C

IMPUMEHCHUEM IIpOIrpaMM aBTOMATU3UPOBAHHOI'O pacuc€Ta Ha IIEPCOHAJIIBHBIX KOMIIBIOTEPAX (HaanMep, B

npoliecce MOATOTOBKHU BBITYCKHBIX KBATH(HKAIIMOHHBIX PadoT).
3aga4u AUCHHUIINHBI

- OCBOCHHE METOIOB TATOBBIX PAaCUETOB, AaHAIN3a YHEPreTHIecKoil 3 hekTuBHOCTH
UIEKTPUUECKON TATU C UCIOIB30BAHUEM MHCTPYMEHTOB KOMIIBIOTEPHOTO IPOEKTUPOBAHUS;

- OCBOCHHE OCHOB (DM3MUECKUX MPOIIECCOB B TATOBBIX dJIEKTPUUECKUX MALIMHAX U
peoOpa3oBaTeliAX B pa3HbIX PeKUMaxX pabOThI AJIEKTPOIOBHXKHOTO COCTaBa;

- OBJIaJICHUE HaBbIKAMM IIPUHATHS PELIEHUN B IPOLIECCE TPOEKTUPOBAHUS CUCTEM TATOBOTO
IPUBO/IA AJIS SJIEKTPUYECKOT0 TPAHCIIOPTa.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC

KO}I 1 HAMMCHOBAaHHUEC

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHus

KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIUU
[1K4 Cnocoben WU J1-3riks IIpumensier meTonpl | 3HATH:

ONTUMAJILHO BHIOMPATH
HauOoee A3 peKTUBHBIC U3
U3BECTHBIX U
MPOEKTUPOBATH HOBBIE
TEXHUYECKUEC PEIICHUS B
obrnactu
pohecCHOHATTLHOM
JESTENIbHOCTH B paMKax
chopmMynupOBaHHOM 337291

pacudéra, MPOECKTUPOBAHHUS U
KOHCTPYHPOBAHUS
AIEKTPOMEXAHUYECKUX CUCTEM
U UX 3JIEMEHTOB

- MeTO,Z[bI aHalin3a U MOACIIMPOBAHUA
SJICKTPHUICCKUX IIGHGIZ N SJICKTPHUYCCKUX
MalllKMH.

YMETb:
- AHaIM3HUPYET CBOICTBAa COBPEMEHHBIX
Cpe/CTB B 00JIACTH AIIEKTPOIIPUBOA U
BO3MOYKHOCTH METOJIOB UX UCCIICIOBAHUS
U pa3pabOTKH.

[1K4 Cnocoben
ONTUMAJILHO BHIOMPATH
HaunOosnee 3¢ (heKTuBHBIE U3
W3BECTHBIX U
IPOEKTHPOBATh HOBbIE
TEXHUYECKHE PEIICHUS B
o0mnacTtu
npodecCuOHATbHON
NeSITeIbHOCTH B PaMKax
chopmMyTupOBaHHOM 3a7a9n

W 1-4nik4 TIpoBOIUT TEXHUKO-
9KOHOMHYECKOE 000CHOBAHHE
MIPOEKTHBIX PELICHUN

3HATh.
- MeToabl 5KOHOMUH OHEPTUU IIpU
JABVIKCHUHU JJICKTPOIIOJABHUIKHOI'O COCTaBa.

YMETB:
- JleMOHCTpHUpYET MOHUMAaHNE (PU3NIECKUX

SIBIICHUH U MPUMCHACT 3aKOHBI MCXaHUKMU,
TCPMOAUHAMHUKHU, SJICKTPUICCTBA U
Mar"oe€Trui3ma.

[TK8 Cniocoben
peaIn30BHIBATH
MEPOTPHSITHS 110
obecreueHnro
SHEPreTUYECKOU

s pexTuBHOCTH HA
AIEKTPUUYECKOM TPAHCTIOPTE

N/I-1nxs leMOHCTpHpYeT
3HAHUE METOJI0B SKOHOMHHU
SHEPTUH [IPHU IBIKCHUH
3JIEKTPOMOIBIKHOTO COCTaBa

3HATh:
- Kputepuu ontuManbHOCTH TOKa3aTenen
KauyecTBa 00bEKTa MPOCKTUPOBAHUS.

YMETbh:
- @opMyJIMpPOBATh 3a/1a4y UCCIEIOBAHUS

Ha OCHOBC COBPEMCHHBIX MCTOJOB U
UMEIOIIUXCS CPECTB B 001aCTH
HIIEKTPONIPHUBOJIA.

I1IK8 Crocoben
pearn30BhIBaTh
MEpOIIPUATUA 10

NJI-2m1xs leMOHCTpHpYeT
3HaHHUE aIrOPUTMOB
HEProdH(PEKTUBHBIX PEIKUMOB

3HATh!
- CooTBeTCcTBYIOLUHN (PUZUKO-
MaTeMaTHYeCKUH arnmapar, MeTO/IbI
aHaJIN3a ¥ MOJICITMPOBAHUS




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
o0ecreyeHno paboThI TATOBOTO TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOIO
JHEPIreTUYECKOIl 3IIEKTPOOOOPYIOBaHUS UCCIJIEIOBaHMS IPU PELLIEHUHN

s dexTuBHOCTH HA
AIIEKTPUIECKOM TPAHCIIOPTE

HpO(beCCI/IOHaJ'IBHBIX 3aJa4.

YMETB!

- Ymeet opopMIISTh TEXHUYECKYIO
JIOKYMEHTALUIO TI0 Pe3yJibTaTaM
UCCIJIEIOBaHMSI U 00CYKJ1aTh IIOJyYEHHbIE
pe3yibTaThl;

- [IpumensieT MaTeMaTUYECKUHN armapar
AHAJIMTUYECKON T€OMETPHUH, JTMHECHHOU
anreOpsl, T epeHIHaTHLHOTO ’
MHTETPaJIbHOI0 UCUUCICHUS (DYHKIIMU
OJIHOW ITEPEMEHHOM.

ITK9 Cnocoben
paccUYMTHIBATh U
oOecrieunBaTh Tpedyembie
PEKUMBI padOTHI TATOBOTO
AJIEKTPOOOOPYIOBAHUS

NJI-1nke leMoHCTpHpyeT
3HAHHE OTPAHUYCHUI

JIOITYCTUMBIX PEXUMOB pabOThI

SIIEKTPOIIOIBHUKHOTO COCTaBa
U crnocoObl UX 00eCIIeYeHUs

3HATh:
- OFpaHI/I‘-IeHI/Iﬂ IIOH}’CTI/IMI)IX pe)KI/IMOB
paboOTHI SIEKTPOITOABHIKHOIO COCTaBa U
CIIOCOOBI X 00€ECIIEUEeHU.

YMETh:

- AHaJIM3HUPYET YCTAHOBUBIIHECS PEKUMbI
paboTsl TparchopMaTopoB u
SIICKTPUYECKUX MAIINH, UCIIOJIB3YET
3HAaHHUEC UX PCIKUMOB pa6OTBI n
XapaKTEPUCTHK.

I1K9 Cnocoben
paccYuTHIBaTh U
oOecrieunBaTh Tpedyemble
PEKUMBI PaOOTHI TATOBOTO
3JIEKTPO00OPYI0BAHNUS

NJI-2nx9 leMOHCTpHUpYET
CIIOCOOHOCTH POU3BOAUTD
pacuet TpeOyeMbIX peKUMOB
paboTHI TATOBOTO
3JIEKTPOOOOPYI0BaHUS

3HATh:
- CniocoObI pacuéra u o0ecreurnBaTh
TpeOyeMble PEKUMBI paOOTHI TATOBOTO
AIIEKTPOOOOPYTOBAHHUSL.

YMETh:

- BolnoniHsIeT TATOBBIE pacueThl, yMEET
paccUMThIBaTh PaCXOJ SHEPTUU U
apaMeTpsl ABUKEHUS
IIEKTPONOJBUKHOIO COCTABA.

ITK9 Cnocoben
PacCUUThIBATh U
oOecrieunBaTh Tpedyembie
PEKUMBI pa6OTI)I TSATOBOTI'O
3JIEKTPO0OOPYI0BAHNUS

NJI-3nk9 JeMOHCTpHUpYeT
CIIOCOOHOCTH POU3BOAUTH
pacyer 3JIEMEHTOB TSATOBOTO
AIEKTPOOOOPYIOBAHHS

3HATh:
- CoBpeMeHHbIE Cpe/ICTBA B 00J1aCTH
JJIEKTPOIPUBOJIA U METOIBI UX
UCCIIEIOBaHMS U pa3pabOTKH.

YMETB:
- Bnageer Mmetoniamu pacuéra,
MIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
CHCTEM DJICKTPOIPUBOJIOB U MX
3JICMCHTOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
ONEKTPOTEXHUUECKUE KOMIUIEKCHI W CHCTEMbI 3JIeKTpuuyeckoro TtpaHcnopra (nanee — OIIOID),
HarnpaBjaeHuss 1moarotoBku 13.04.02 DnekTposHEpreTuka W AJIEKTPOTEXHUKA, YPOBEHb 00pa3OBaHMS:
BhICIIee 00pa30BaHUE - MAaruCTpaTypa.

TpeGoBaHMsI K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh METOJIbI perieHus TudGHepeHIIMATBHBIX YPABHEHHUH TSI MEXaHUYECKHX CUCTEM

- 3HATh 3aKOHBI IBUKCHUS TeJa MPH JCHCTBUU MHOTUX CHII

- 3HATh XaPaKTEPUCTHKHU U PEKUMBI padOTHI TPAaHCHOPMATOPOB U ANEKTPUUSCKUX MAITUH

- 3HATh MPUYMHBI OTPAHUYCHUI Pab0OUNX PEIKUMOB AIEKTPHUECKOTO TOBHIKHOTO COCTaBa

- yMeTh pemiath quddepeHInaIbHbIe YPAaBHEHUS METOIOM KOHEUHBIX 3JIEMEHTOB, TIPECTABIISTH
penieHue B rpaduueckoii popme;

- YMETh MPEACTABIATH MEXAHUUYECKYIO CHCTEMY B BUJIC MATEPUATBLHOU TOUKHU

- YMETh PAaCCUUTHIBATH JICKTPUICCKHE, TCIUIOBbIC U MEXaHHUYECKHE XapaKTEPUCTHKH TATOBOTO
AIIEKTPONPUBO/IA

- YMETh PAaCCUUTHIBATH JCKTPUUICCKHE, TCIUIOBbIC U MEXaHHMYCCKHE OTPAHUYCHUS PEKUMOB paOOTHI
TATOBOTO JIEKTPOTPUBOA

Pe3ynbTarsl 00y4eHus, MojydyeHHbIE TP OCBOEHUH TUCLMILIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCHIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A ceMecT aTTecTaluu
m pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CucteMsl 15 1 6 2 2 - - - - - 5 - CamocmoamensHoe usyuenue
MEXaHUYECKOT0 meopemuuecko20 mamepuana: OCHOBBI
TOPMOXKEHHMS TT0€3/1a, AIIEKTPUUECKOTO TPAHCIIOPTA. / IOA Pef.
TOPMO3HBIE 3a/1a41 M.A.CnennoBa. M.: Akagemus, 2005.-492 ¢ -
1.1 CucrteMsl 15 6 2 2 - - - - - 5 - I'n.2.¢.89-90, 106-109 Posendensn B.E., Mcaes
MEXaHUYECKOT O W.IIL., Cunopos H.H. Teopus anexrpudeckoit
TOPMO>KEHHUS M0e3/1a, Tsru. M.: Tpancnopt-I'n.4.c.56-66 u 225-229
TOPMO3HBIE 33/1a4H H3yuenue mamepuanos numepamypHsix
UCHOYHUKO8:
[4], 78-94
[5], 15-35
2 Cucremst 19 8 4 2 - - - - - 5 - CamocmosamensbHnoe usyuenue
ANIEKTPHUYECKOTO meopemuyeckozo mamepuana: OCHOBEI
TOPMOJXKEHHUS U €ro AIIEKTPUUECKOTO TPAHCIIOPTA. / TIOA Pe.
XapaKTepUCTHKH M.A.CnennoBa. M.: Akagemus, 2005.-492 ¢ -
2.1 CucrteMbl 19 8 4 2 - - - - - 5 - I'n1.2.¢.90-100, Pozendensa B.E., Ucaes N.I1.,
JNEKTPUYECKOTO Cunopos H.H. Teopus anexTpuueckoii TATH.
TOPMOXXEHHUS U ETO M.: Tpaucnopt -I'1.6.¢.110-138, 171.6,¢.110-
XapaKTePUCTUKU 138, rn.7,c.148-161
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[2], 20-39
[4], 143-174
3 TsiroBble pacuéTsl 31 6 4 4 - 2 - - - 15 - Camocmoamenvhoe usyuenue
3.1 TsroBele pac4éTsl 31 6 4 4 - 2 - - - 15 - meopemuuecko20 mamepuana: OCHOBBI
AIIEKTPUUECKOTO TPAHCIIOPTA. / IO Pel.
M.A.Cnenmosa. M.: Akagemus, 2005.-492 ¢ -
I'n.2.¢.100-109; I'n.11.¢.213-225, 229-231,
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BaitpsieBa JI.C., IIpoxonosuu A.B. Teopus
aneKTpuueckoit Tsaru. M.: MOU,2004. - ¢.20-36
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], 3-23
[2], 4-20
[3], 65-121
[4], 208-221
[6], 23-45
4 Harpes TsroBBIX 16 6 2 4 - 4 - CamocmoamensHnoe usyuenue
INEKTPUYECKUX MAIIUH meopemuuecko20 mamepuana: OCHOBBI
4.1 Harpes TaroBbix 16 6 2 4 - 4 - AJIEKTPUYECKOTO TPAHCIOpTa. / IO Pel.
SJIEKTPUYECKUX MAITUH M.A.CnenmioBa. M.: Akanemus, 2005.-492 ¢ -
I'n.2.c.121-130, Posendensn B.E., Ucaes W.I1.,
Cunopos H.H. Teopust 351eKTpU4eCcKON TATH.
M.: Tpaucnoprt- I'n.13.¢.253-273,
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 121-131
[4], 222-235
[5], 267-297
[6], 7-15
5 KommerorepHsie 29 6 4 4 - 15 - CamocmoamensHoe usyuenue
METOJIBI 1 meopemuyueckozo mamepuana: Pozenoensy
ONTUMM3ALUS TATOBOTO B.E., Ucaes N.I1., Cunopos H.H. Teopus
IIEKTPOOOOPYHOBAHHUSL. anekTpudeckou taru. M.: Tpancnoprt -
5.1 KommbrorepHbie 29 6 4 4 - 15 - I'n.15.¢.293-305
METOJIBI 1 H3yuenue mamepuanog 1umepamypHbix
ONTHUMU3AIIHS TATOBOTO UCIOYHUKOB:
ANEKTPOOOOPYIOBAHUS [4], 214-216, 245-246
OKk3aMeH 34.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 2 0.5 775

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texkymmii koHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cucmembl MEXAHUYECKO20 MOPMOAHCEHUA N0E30d, MOPMO3HblE 3A0aYU

1.1. Cucrembl MEXaHUYECKOTO TOPMOKEHUS 1TOE€3/1a, TOPMO3HBIE 331a41

CyurHocTs 1 3HaueHHe TopMOkeHUsl. CUiibl, ACMUCTBYIONIME HA MOE3]] IPU TOPMOKEHUU. Buibl
MEXaHUYECKUX TOPMO30B, BIMSHHE CKOPOCTH JBI)KEHUS Ha BEJIMYUHY Kod(dduineHTa TpeHus B
TOPMO3HOM MexaHu3Me. Pacuér TOpPMO3HOM CHJIbI M TOPMO3HBIX XapaKTEPUCTHK I0€3]a,
OTpaHUYEHUsI TOPMO3HOM cuiibl. MexaHudeckas yCTOMYMBOCTb. TOpPMO3HBIE 3a/layd, UX THUIBI U
METO/IbI PEILICHUS.

2. Cucmembl D1eKMPUYECKO20 MOPMOANCEHUS U €20 XAPaKmepUucmuKy

2.1. Cuctemsl 3JIEKTPUUECKOI0 TOPMOKEHUS U €r0 XapaKTEPUCTUKU

DNEKTpUYECKOe TOPMOKEHHE: PEeoCTaTHOE, PEKyNepaTUBHOE U PEKyNepaTUBHO-PEOCTATHOE
TopMoOkeHue. PeoctaTHoe TOpMOXKEHUE ¢ MAIIMHAMU TMOCTOSIHHOTO TOKa. CHUCTEMBbI BO30YKICHUS
IpU PEOCTATHOM TOPMOXKEHHMH, CaMOBO30YykKIeHHe. PacuéT XapakTepuCTHK PeoCcTaTHOTO
TOPMOXKECHHS. DIIEKTPHUYECKasi YCTOMUYMBOCTh U MEXaHHUECKAsl YCTOMYUBOCTD MPH TOPMOKCHHUU HA
cnyckax. PekymepaTuBHOE TOpPMOXKEHHME C MallMHAMU TOCTOSHHOTO TOKAa pa3HBIX CHUCTEM
BO30YyXIeHHs. PacuéT XapakTEepUCTHK  pPEKyNepaTHBHOTO  TOPMOXEHHSA.  DJEKTPHUECKast
YCTOMYMBOCTh M MEXaHUYECKas YCTOWYMBOCTb MPH TOPMOKEHHUU Ha cIlyckaxX. PekymnepaTuBHO-
peoCTaTHOE TOPMOXKEHHE. DJIEKTPUUYECKOE TOPMOXKEHHME C TATOBBIMU MAalIMHAMHM IIEPEMEHHOTrO
TOKa.

3. Tacoevie pacuémui

3.1. TaroBbie pacyEThI

OO0mue npuHUUOBI U METOAbl TArOBBIX pacuéroB. OOpaboTka mpoduias MyTH U CIOCOOBI
NpUOJIMKEHHOTO MHTETPUPOBAHMS OCHOBHOTO YpPaBHEHHs JBUXKEHUS JUISI MOCTPOEHUS KPUBBIX
neuxkenus. Kpusble nrkenus noesa. [loctpoeHne KpuBbIX TOKa M MOUTHOCTH B (YHKIIUH BPEMEHU
Ha OCHOBE KpUBBIX JBIKeHUs. OnpeseneHne pacxoja 3HEpPrud MO KPUBBIM MOTPEOJIEHUS TOKA U
MOIIIHOCTHA. AHAJIMTUYECKUN pacyeT pacxoja SHEPruu Ha ABWXKEHHUE Ioe3na. Mepompusatus 1o
CHIDKEHHIO pacxo/la SHEPrud Ha JJIEKTPUUYECKYI0 TATY. OQQPEKTUBHOCTh pEKyNepaluuud Ipu
AJEKTPOBO3HOM M MOTOPBArOHHOW TAre. Mcrnonap30BaHWE HAKOMUTENIECH SHEPrUU ISl MOBBIIICHUS
3P PEKTUBHOCTH PEKyIEpaLny.

4. Hacpes msacosblx d1eKMpU4ecKux Mauiun

4.1. HarpeB TAroBbIX 3JIEKTPUYECKUX MAIIWH

[IpoBepka HarpeBaHusi 3JIEKTPOTATOBOro 00opyaoBaHus. Jlomyckaemble TeMIrepaTypsl Hu
neperpesbl. [IpuMeHEeHHE 3aKOHOB HAarpeBaHUs OJHOPOAHOro Tena. OnpeneneHue TEIUIOBBIX
apaMeTpoB TATOBOW MAalIMHbI Ha OCHOBE TEXHUYECKUX, SKCIEPUMEHTAJIBHBIX WM PACUETHBIX
JaHHbIX. YacoBas M UIMTENbHAs MOUIHOCTh MAIlMHBI, DKBUBAJEHTHBIE TEIUIOEMKOCTb,
teruiootnava. [loctpoeHne KpuBbIX MeperpeBa 0OMOTOK MAalllMHbI aHAIUTHYECKHUM METOJOM M IO
CETKE TEMIIEpaTypPHBIX KPUBBIX.

5. Komnwviomepubie Memoobl U onmumusayus msac06020 3Jl€Kmp0060DVdOBClHuﬂ.

5.1. KomnbroTepHble METObI M ONTUMHU3AIHUS TATOBOTO 3JIEKTPOOOOPYI0BaHUS

Hcnonp30BaHne KOMIBIOTEpA MJI BBIMOJIHEHHSI TATOBBIX pPAacueToB, IMOCTPOEHHE KPHUBBIX
JBIOKEHUS. BBIOOp OCHOBHBIX MapaMeTpoB TAru. BeiGop sHEProdsPpPeKTUBHBIX PEKUMOB JIBUKECHHUS
noesaa. BeiOop onTHUManbHBIX XapaKTepUCTHK TATOBbIX MamiuH. [IpoBepka macchl nmoe3na. Taroso-
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9KCIUTYAaTallUOHHBIC HCIBITAHHUA JJICKTPOIMOABHUIKXHOIO COCTaBa. BI:I60p OCHOBHBIX ITapaMCTpPOB

TATH.

Bri6op 9HeprodpPpeKTUBHBIX PEKUMOB JBIDKCHHs Toe3[a. BpIOOp oONTHMabHBIX

XAPAKTCPUCTHUK TATOBBIX  MAallIWH. HpOBepKa MacCbl I10€3JA. THFOBO-BKCHHyaTaHI/IOHHBIG
HUCIBbITAHUA IJICKTPOIIOABUIKHOI'O COCTAaBaA.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

1. [TocTpoeHHne KPUBBIX ABHUIKEHUS MPHU CIIYKEOHOM U SKCTPEHHOM TOPMOKXEHUH, PaCUETHBII
TOPMO3HOH IyTh. BiusHue npoduis myTu Ha TOMyCTUMYIO CKOPOCTb MOE3/1a;

2. CXeMbl 3JIEKTPUYECKOTO TOPMOKEHHUSI, METOIMKA PACUETa TOPMO3HBIX XapaKTEPUCTUK U
OTpaHUYECHUN;

3. Pacuérno-rpaduueckuii METOI TOCTPOEHHUS KPUBBIX ABUKEHUS;

4. Pacu€T SKBUBAJICHTHBIX BEJIMUMH TEIJIOEMKOCTH, TEIUIOOT/Ia4U M IOCTOSSHHON BpEMEHU
TSATOBOM MaIllMHEI,

5. KoMIbroTepHbIE TPOTPaMMHBIE TPOAYKTHI JIJISl IOCTPOEHUSI KPUBBIX JBUKEHUS ISl Pa3HBIX
HaYyaJIbHBIX YCIOBUM;

6. MopenupoBaHue mpoiiecca JIBHKEHUsI Toe3/a.

3.4. Tembl 1a60paTOPHBIX PadoT

1. U3yueHrne MeXaHUYECKOr0 TOPMOKEHHUS M10€3/1a U ONPEEICHUE PacX0/1a SHEPTUH.;
2. UccnenoBanue XapakTEPUCTUK TIPH SIEKTPUUECKOM TOPMOKEHUH TT0€3/1a.

3. MonenupoBaHue mpoiiecca JBHKEHUs 1moe3aa

OripeziesieHre OCHOBHOTO COTIPOTUBIICHHUS IB)KEHUIO TIO€371A. .

3.5 KoncyabTauuu

Hw

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OO6cyxxnenne marepuanoB Mo keicam pasnaena "CHCTeMbl MEXaHUYECKOTO TOPMOKECHUS
110€37a, TOPMO3HBbIE 3a1a4un”

OO6cyxnenne MaTepuaiioB 1o keiicam paznena "CHUCTeMBbI AIEKTPUIECKOTO TOPMOKEHHS U
€ro XapakTEepUCTUKH"

OO6cyxxneHnre MaTepualioB 1o keiicam pasjaena "Tsroseie pacuérer”

OO6cyxaeHne MaTepuaioB Mo Kelicam paszzena "HarpeB TATOBBIX 2JEKTPUUECKUX MaIIUH"
OO6cyxxnenne MatepuaioB o Kericam pasnena "KoMrbroTepHble METOABI U ONTUMM3AIUS
TATOBOTO 3JIEKTPo0OOpy10BaHUS."

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTCUUILTAHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Kompt
COOTBETCTBHUH C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1]12]3]4]5
3HaTh:
MeTtop1 aHANKM3a U MOACTUPOBAHUS AIEKTPUIECKUX V-3 + KonTponbnas pabora/HarpeBanue TSIroBbix
1ene v 3JeKTPUYECKUX MAIIUH NEKTPUYECKUX MAIIUH
MeTo bl 5KOHOMHMU SHEPTHH MPU JABHKEHUU KonTponbnas pabora/Jlyig 3a1aHHOM CUIOBOM
ANEKTPOIOBUKHOIO COCTAaBA V-4 + CXEMBI 3JIEKTPOIOIBH>KHOTO COCTaBa pa3padoTaTh
CXEMY PEOCTaTHOTO (PEKyIepaTUBHOTO)
TOPMOXKEHHUS
Kputepuu ontuMansHOCTH MOKa3aTesel KauecTBa VL + KonTponbnas padota/IlocTpoeHne KpuBbIx
00BEKTa MPOSKTHPOBAHHUS JIBUKEHMUSI
CooTBeTCTBYIOINI (PU3NKO-MAaTEMAaTHIECKUI armapar, KonTtponsHast padora/Ilo 3aqaHHBIM TOPMO3HBIM
METO/Ibl aHAJIM3a U MOACIUPOBAHUS TEOPETUIECKOTO U VIT-21ks 4 | XQPAKTEPHCTHKAM YCTAHOBUTD SIIEKTPHIECKYIO 1
9KCIIEPUMEHTAILHOTO UCCIIEI0BAHUS IIPU PEILIEHUN MEXAHUYECKYIO YCTOMUNBOCTh
npodeccuoHaNbHBIX 3a1a4
OrpaHuueHus TOMyCTUMBIX PEKUMOB PaOOTHI VT-Lrco + Kontponbnas pabota/HarpeBanue TSTOBBIX
3JIEKTPOINOJIBUKHOTO COCTaBa M CIIOCOOBI X 00ecneueHust NEKTPUYECKUX MAIIUH
Crioco0OnlI pacuéra u odbecreunBaTh TpeOyeMble PEKUMbI V20 + KonTpomnbnas padorta/IlocTpoenne KpuBbIX
paloThI TATOBOTO 3JEKTPOOOOPYIOBAHHMS JIBUKCHMUSI
CoBpeMeHHbIE Cpe/ICTBa B 00JACTH AJIEKTPOIIPUBOA U V-3t + Kontponbnas pabota/HarpeBanue TSIToBBIX
METO/bI MX MCCIIeI0OBaHUs U pa3pabOTKH NEKTPUYECKUX MAIIUH
Ymersb:
AHanu3upyeT cBOCTBa COBPEMEHHBIX CPEACTB B 00JIACTH KonTtponbHast pabora/[lis 3a1aHHOM CUIIOBOH
ANEKTPONPUBOJA U BOBMOXHOCTH METOOB UX VTT-311ks + CXEMBI JIEKTPOIOIBIKHOTO COCTaBa pa3padboTaTh
UCCIIEIOBAHMS U Pa3paboOTKu CXEMY PEeoCTaTHOTO (peKynepaTuBHOIO)
TOPMOXKEHHUS
JleMOHCTpHUpYeT MOHUMaHNEe (PU3NUECKUX SIBICHUN U VT-Arice + Kontponbhas padora/Ilo 3aqaHHBIM TOPMO3HBIM
MIPUMEHSIET 3aKOHbI MEXaHUKH, TEPMOJINHAMUKH, XapaKTePUCTHKAM YCTAaHOBHUTb JIEKTPUUECKYIO U
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OJICKTPHUYCCTBA 1 MarHETHU3Ma

MCXaHUYCCKYIO YCTOﬁqHBOCTB

®opMyIupoBaTh 3a1a4y UCCIEI0BAHUS HA OCHOBE

KonTponpHas pabota/OnTuMHu3aIus TIroBOro

COBPEMEHHBIX METOJI0B U uMeroIuxcs cpeacts B oonactu | MJ1-1nks JIEKTPOO00OPYI0BAHUS

JJIEKTPONPUBOJIA

[IpumeHsieT MaTeMaTUYECKUH almnapar aHaIMTHYECKOU KonTtposnbHas padbora/OnTuMu3anus TsroBoro
TeOMETPHH, THHCHHOH anreOpsl, nuddepeHnanbHOro u N-2riks ANEKTPOOOOPYIOBAHUS

MHTErpaJIbHOI0 UCUUCICHUS (DYHKIIMH OJTHON IIEpEMEHHOM

Ymeer ohopMIIATh TEXHUYECKYIO TOKYMEHTAIIHIO 10 KonTtpomnsHas padora/llocTpoeHre KpUBBIX
pe3yiabTaTaM MCCIIEOBaHUs U 00CYKAATh MOJTY4YEeHHbIE N-2riks JBUKCHMUS

pe3ynbTaThl

AHanu3upyeT yCTaHOBUBIIMECS PEKUMBI paOOTHI KonTtponpsHas pabora/HarpeBanue TATroBBIX
TpaHc(hOPMATOPOB U FNEKTPUUECKUX MAIIKH, ucnoab3dyer | M-1rxo NEKTPUYECKUX MALIUH

3HAHHE UX PEKUMOB PabOTHI U XapaKTEPUCTUK

BhINONHAET TArOBBIE PACUETHI, YMEET PACCUMTHIBATH KonTtposnbHas padora/IlocTpoeHre KpuBbIX
pacxoJl SHEPTHUH U NTapaMeTPbl JBUKEHUS N-2rko JIBUKEHUSI

IEKTPONOJBUKHOIO COCTABA

Biageer meronamu pacyéra, NpOEKTUPOBAHUS U KonTtpomnsHas padora/IlocTpoeHre KpUBBIX
KOHCTPYMPOBAHUS CUCTEM JJIEKTPOIPUBOJOB U UX NJ-3nko JBUKCHUSI

9JICMCHTOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. lnis 3aJaHHOM CHUIIOBOM CXEMBI 3JICKTPOIIOIBIXKHOTO COCTaBa pa3paboTaTh cxemy
peoctatHOro (pexynepatuBHOro) TopmMokeHust (KontpoasHas padbora)
2. 1o 3a1aHHBIM TOPMO3HBIM XapPaKTEPUCTUKAM YCTAHOBUTH MICKTPUICCKYIO U MEXaHHUECKYIO
yctoitunBocTh (KoHTposibHas paboTa)
3. IMoctpoenue kpuBkix askenus (KonrponsHas padora)

dopma peanuzanuu: KoMrbroTepHOE 3a/1aHKHE
1. Ontumu3anus TAroBoro aekTpoodopynoBanus (KonrponsHas padota)

®opma peanuzarn: OOMeH 3IEKTPOHHBIMU TOKyMEHTaMU
1. HarpeBanue TAroBbIX diekTpudeckux MammH (KoHTposbHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALIMOHHOM COCTaBIISIOIINX

B numiom BeICTaBIsieTCs Oo1leHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. I'apOy3tok, B. C. PexxuMbl IBMKEHUS M XapaKTEPUCTUKH JIEKTPHUUECKOTO MOIBUKHOTO COCTaBA :
naboparopubie padoTel Ne 1-3. MeTtoauueckoe nocobue 1o kypcy "OCHOBBI 3JIEKTPHYECKOTO
TpaHcHopTa" 1Mo HaIPaBICHUIO "DJIEKTPOTEXHUKA, SJIEKTPOMEXaHUKA U 3JIeKTpoTexHonoruu" / B.
C. I'apOy310K, B. A. I'mymenkos. — M. : U3natensckuii njom MOU, 2011. — 36 c.
http://elib.mpei.ru/elib/view.php?id=2835;

2. baiipsieBa, JI. C. Teopus anekrpudeckoit Tsru : Metoaunueckoe nocodue no kypcey "Teopus
IIEKTPUYECKON TATH" (TATOBBIE PACUETHI) 10 HAIPABIEHUIO "DJIEKTPOTEXHUKA, DIEKTPOMEXAHUKA U
anektporexHosorun" / JI. C. baiipeieBa, A. B. IIpokonosuu, Mock. sHepr. un-T (MOU TY). — M. :
Hzn-so MOU, 2004. — 40 c.

http://elib.mpei.ru/elib/view.php?id=7794;

3. OCHOBBI JIEKTPUYECKOT0 TPAHCTIOPTA : YUEOHUK IS BY30B IO CHEIMAIBHOCTH "DIEKTPHUUECKUI
TpaHcnopt" HampaBieHUs "DIEKTPOTEXHUKA, FIEKTPOMEXaHUKA U AyieKTpoTexHomoruu" / M. A.
Crnenmos, [u ap.] ; o6ur. pea. M. A. Cnentos. — M. : Akagemus, 2006. — 464 c. — (Bsiciiee
npodeccuonamsHoe oopazoBanue). — ISBN 5-7695-2279-8.;
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4. Teopus 2JIEKTPHUUECKON TSATH : YUeOHUK /IS BY30B JK€IEe3HOAOPOKHOTO TpancnopTa / Pex. U. I1.
Ucaes. — 3 uza.,nepepad.u gom. — M. : Tpancmopt, 1995. — 293 c. — ISBN 5-277-01462-4 :
5850.00.;

5. B. B. buptokos, E. I'. [Topces- "Tsarossrii anekrpuueckuii mpuson'”, (2-e uz.), 3parenbcTBo:
"HoBocuOupckHii rocyIapcTBeHHbIN TexHnyeckuit yausepeutet", HoBocubupck, 2018 - (314 ¢.)
https://biblioclub.ru/index.php?page=book&id=574634;

6. Yepemucun B. T., Kpamyk B. A., Konapateses 0. B., Canuta E. 0., Komsikosa T. B., KoBaniea
T. B.- "[loBbimenune 3¢(heKTUBHOCTH CUCTEM TATOBOTO JIEKTPOCHAOKEHUSI IEPEMEHHOTO U
IIOCTOSIHHOT'O TOKAa ¥ COKpAIlleHUE NOTEPh 3JIEKTPUUECKON 3Hepruu B HUX", M3naTenscTBo:
"OMI'VIIC", Omck, 2014 - (145 ¢.)

https://e.lanbook.com/book/129465.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Kommac 3D;
2. Scilab;

3. AutoCAD/ T Flex CAD (Bepcust it 00yJaromuxcs v MperojaBaTelieii).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. HauuoHaabHasi 2JIeKTPOHHAs 0ubiamoTeka - https://rusneb.ru/

6. 9BC "KoncyasTanT crygenra' - hitp://www.studentlibrary.ru/

7. dnexkrponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIbHOI 3a1IUTHI PD -
https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHMCTEPCTBA TPYAA H
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P® -
http://www.economy.gov.ru

12. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata

13. DuexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

14. UudopmannonHo-cipaBouHas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

15. HanmoHnanbHbBIi mopTas oHJaiiH 00ydyenus «OTKpbITOE 06pa3oBanme» - https://openedu.ru
16. Opunnanbubiii caiit @eepaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJIupoBaHHUI0 U
MeTpoJiornu - http://protect.gost.ru/

17. OTkpbITas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

18. Opunnanbubiii caiit MUHHCTEPCTBA HAYKH U BbIclIero odopasosanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

19. Opunnanbubiii caiit @enepanabHOil cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUsl M HAYKH -
https://obrnadzor

20. ®enepaabHblii moptasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

21. Undopmuo - https://www.informio.ru/
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22. AHO «Poccus — crpana Bo3MoxkHOCTe» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITVIMHBI

Tun noMereHus

Homep aynuropun, OcHamenne
HAMMEHOBAHHE
Y4eOHble ayIUTOPUH IS T-402, Yuebnas CTOJI, CTYJI, TpPUOYHA, BeIIaIKa Jis
IIPOBEJCHUS JIEKIIMOHHBIX ayuTOpus OJZIeXKIbI, IOCKa MEJIOBas,

3aHATUI U TEKYILETO
KOHTPOJIA

MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
yKa3Ka Jla3epHasi, KOMIIBIOTED
MEPCOHAJIbHBIN

Y4eOHbIC ayAUTOPUH IS
MPOBEICHUS TPAKTUYECKUX
sapsatuit, KP u KII

T-402, Yuebuas
ayTUTOpUs

CTOJI, CTYJI, TpUOYHA, BEeIIanKa Jis
OJIeX/Ibl, IOCKA MEJIOBas,
MYJIbTUMEIUINHBIN TPOEKTOP, IKPaH,
yKa3Ka Jla3epHasi, KOMIIbIOTEP
MepCOHAJIbHBIN

Y4eOHbIC ayAUTOPHH TS
MIPOBEICHHUS JTAOOPATOPHBIX

T-325, YucOuas
naboparopus "OCHOBBI

CTOJI, CTYJI, BEIIAJIKa JJIs OACXKIbI, I0CKa
MeJoBasi, CTeH]T y4eOHbBIN

3aHATUN ANEKTPUYECKOU TATH"
YuebHble ayIUTOPUH IS T-402, Yuebnas CTOJI, CTYJI, TPUOYHA, BeIaiKa Jyis
IIPOBEICHUS ayuTOpus

HpOMG)KyTO‘IHOfI aTTeCTalnu

OJIeX/1bl, IOCKa MEJIOBas,
MYJIBTUMEAUMHBIN POEKTOP, SKPaH,
yKa3Ka Jla3epHasi, KOMIIbIOTED

MePCOHAIIbHBIN
[Tomerenus aJis T-124a, Kabuner CTyJ, mKad ISt TOKyMEHTOB, CTOJ
CaMOCTOSITENILHOM pabOThI COTPYJTHUKOB NUCHbMEHHBIN
ITomemenus nis T-201, Kabuuer CTeJUIaX JJIsl XpaHEHUsI KHUT, CTOJI, CTYJI,
KOHCYJTUPOBaHUS COTPYJTHUKOB mkad A7 JOKYMEHTOB, mKad Juist

OJIEX1bl, CTOJI NMCbMEHHBIN, TymMOa

[TomemeHus st XpaHEHUS
o0opyI0BaHus U y4eOHOTO
WHBEHTapS

T-122, Kimagosas

cTeuIax, mkad, mxad s JOKyMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Teopus dIEKTPUIECKOH TIATH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

[To 3a1aHHBIM TOPMO3HBIM XapaKTEPUCTUKAM YCTaHOBUTH DJIEKTPHUUECKYIO0 U MEXaHUYECKYIO
ycroitunBocTh (KonTponsnas pabota)

J1s 3a1aHHO CUTIOBOM CXEMBI 3JIEKTPOIIOABHKHOIO COCTaBa pa3padoTaTh CXeMy pEOCTaTHOTO
(pexyneparuBHOTO) TopMOkerHust (KonTponbHas padoTa)

[TocTpoenue kpuBbix aBmxkeHus (KontponpHas padora)

HarpeBanue TsroBuix amekrpuueckux mMamuH (KonrponsHas pabora)

OnTtumusanus TIroBoro 31ekrpoodopynosanus (Kontponbnuas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuniuHb KM: L 2 3 4 >
pasjena Henens 5 8 12 14 16
KM:
1 CucreMbl MEXaHMYECKOTO TOPMOKEHUS TI0€3/1a,
TOPMO3HBIC 337241
11 CucreMbl MEXaHMYECKOTO TOPMOKEHUS TI0€3/1a, + +
' TOPMO3HBIC 337241
5 CucTeMBbl SJEKTPUUECKOTO TOPMOKEHHS U €T0
XapaKTePUCTUKU
21 CucTeMBbl SJEKTPUUECKOTO TOPMOKEHHS U €T0 +
' XapaKTepUCTUKU
3 TsArosbie pacy€Thl
3.1 TsroBbie pacy€Thl + + +
4 HarpeB TSATOBBIX MEKTPUYECKUX MAITUH
4.1 HarpeB TAroBBIX 2JIEKTPUYECKUX MAIIWH +
5 KomMmmsroTepHble METOBI U ONITUMU3AIUS TATOBOTO
AIIEKTPOOOOPYTOBAHUSI.
51 KomMmmsroTepHble METOBI U ONITUMU3AIUS TATOBOTO + + +
] AIIEKTPOOOOPYIOBAHUS
Bec KM, %: | 10 20 40 20 10
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