MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHune 06pa3zoBaTejibHOI NPOrpaMMbl. DJIEKTPOABHKEHHE H 3J1eKTPOCHA0XKeHEe Ha3eMHbIX
TPAHCHOPTHBIX CPECTB

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI
CUCTEMBI TAT'OBOI'O NTIPUBOJA C T'NBPUIHBIMHA
JHEPTETUYECKUMHU YCTAHOBKAMHA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHUA

1 cemectp - 32 yaca;

JladopaTopHbie padoThI

1 cemectp - 16 yacos;

Kouncynbranuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 131,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

1 cemectp - 0,3 yaca;

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

T NyLWeHKoB B.A.

Waentuduratop

R5e5809b4-GlushenkovVA-5aef35

B.A. I'nmymienkoB

(LOIKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(mozmuch)

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

Bnageney,

Camoxen O.C.

WpenTuduratop

RO58c8cab-Samozhey0S-273aedb

(pacupoBKa MOAKCH)

0O.C. Camoxeit

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmucs) (pacmudpoBka

TIO/TIHACH)
MoanucaHo aneKTpoHHo| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K M.IO.

3aBeyIOLIMH BBITYCKaOLICH Braneney PyMAHLEB MO,

Ka(bez[pbl WaeHTUbKKaTOp Ri4b7b75d7-RumyantsevMY-eafe30 PyM’IHHeB

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leabr ocBoeHMsi NMCUMIUIMHBI: Llenbio AMCHMIIIUHBL SIBISETCS HM3yYE€HUE OCHOB YIPABIICHUS
TSATOBBIM DJIEKTPOIPUBOJIOM TPAHCIIOPTHBIX CPEJICTB C TUOPUIHBIMH YHEPrOyCTAaHOBKAMHU, ONTHMHU3ALIUS
AEKTPOOOOPYIOBAaHUS M aJNTOPUTMOB YIPABJICHUS TATOBBIM 3JIEKTPOINPHUBOIOM U THOPHUIHOM
HHEPTOYCTAHOBKOM JJIsi TMOCJEIYIOIIEr0 HCIONb30BaHUSI UX TPH BBIOOpPE 3IEKTPOOOOPYHAOBAHUS U
pacueToB (Hampumep, B MpoIiecce MOATOTOBKU BBITYCKHBIX KBATH(PUKAIIMOHHBIX PaldoT).

3agauu AMCUMIIMHBI

- IO3HAKOMUTb 00Y4YaIOLIMXCSl C OCHOBAMM OTIMUYUSAMH CUCTEM TAroBoro aiekrporpusoaa (TOII)
OIIC ¢ nutanueM OT THOPUIHBIX YHEPTOYCTAHOBOK € TATOBBIMU MamnHaMu (TM) KOJIJIeKTOPHBIMU
IOCTOSIHHOT'O TOKA € Pa3JIMYHBIMU CIIOCOOaMM MUTAHUSL OOMOTOK BO30YX/I€HUS U ACUHXPOHHBIMH,
BEHTUJIbHBIMU U UHIYKTOPHBIMU C MCIIOJIb30BAaHUEM ISl PETYIMPOBAHMSI IOABEAEHHOTO K HUM
HaIpsDKEHUs U ero npeoOpa3oBaHus UMITYJIbCHBIX IIpeoOpa3oBareneil 1 mpeodpasoBareneil HOCTOSHHOTO
HaNpsHKEHUs B Tpex(hazHOE C perympyeMoil BETMYMHON U 9aCTOTOM;

- IOSICHEHHE CTYJIEHTaM BJIMSHUE IOCTPOEHUS CXEM CHIIOBBIX LIEICH U YCTPOICTB yrpaBiieHUs
OIIC Ha ero TATOBBIC U TOPMO3HBIE CBOHCTBA M SHEPTeTUIECKYIO (D (PEKTUBHOCTH ¢ 000CHOBaHHUEM
OCHOBHBIX CIIOCOOOB X YJIyUIICHHUS;

- I03HAaKOMUTh O0YYaIOUINXCSA C OCHOBHBIMU OTJIMYUSMH pabOThl THOPUAHBIX SHEPTOYCTAHOBOK C
IPUBOJIOM OT JBUTaTels BHyTpeHHero cropanus (JBC), nuzens u ra3oTypOMHHON YCTaHOBKH, a TAKKe
AIIEKTPOXUMHUYECKOTO TEHEPATOPA;

- HAy4YUTh IPUHUMATh U 0OOCHOBBIBaTh KOHKPETHBIE PEIIEHUS B IIPOLECCE IKCIUTYaTallMOHHON
JESATEIbHOCTH Ha IPEINPUITUU FIEKTPUUECKOT0 TPAHCIIOPTA.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-2 Cniocoben
paccuuThIBaTh U
oOecnieunBaTh TpeOyemble
PEKUMBI pabOTHI TATOBOTO
3JIEKTPOOOOPYAOBaAHUS

N-1nk-2 JlemoHCTpUpYeT
3HAaHUE OTPaHUYEHUN
JIOITYCTHUMBIX PEKHUMOB PabOTHI
AIIEKTPOTIOIBUKHOTO COCTABA
M CIIOCOOBI UX 00eCIIeueHUs

3HATh!

- COBPEMEHHBIE METOIBI HCCIIEIOBAHNS,
OLIEHKHU U MPEI0CTaBJICHUS Pe3yIbTaToOB
BBINIOJTHEHHON paboOThI.

YMETB:
- (hopMupoOBaTh TEXHUYECKHE 3aJaHUS,

pa3palaThIBaTh U UCHOJIB30BaTh CPEACTBA
aBTOMAaTHU3AIMU TIPHU IPOSKTUPOBAHHUH U
TEXHOJIOTHYECKOU IMOJTOTOBKE
MIPOM3BOJICTBA.

I1K-2 Criocoben
PacCUUThIBATh U
oOecrieunBaTh TpeOyembie
PEKUMBI pa6OTI)I TSATOBOI'O
3JIEKTPO0OOPYyI0BAHHUS

NJI-2nix-2 JlemoncTpupyer
CIIOCOOHOCTH POU3BOAUTD
pacuet TpeOyeMbIX PEKUMOB
paboTHI TATOBOTO
AIIEKTPOOOOPYIOBAHUS

3HATh:
- CIIOCOOBI yIpaBJeHus pa3paboTkaMu
00BeKTOB TIPO(heCcCHOHATBEHOM
JESITEIIbHOCTH.

YMETh:

- BBIOMpATh CepUiHbIE U TPOEKTUPOBATh
HOBbIE 00BEKTHI PO ECCUOHATBHOM
JIESITEJIbHOCTH.

[TK-2 Cnocoben
paccUuTHIBATh U
oOecrnieunBaTh TpeOyembie
PEKUMBI pabOTHI TSATOBOTO

NJ1-3nk-2 JlemoncTpupyer
CHOCOOHOCTh MPOU3BOANTH
pacuer 3JIEMEHTOB TATOBOTO
AIIEKTPOOOOPYI0BAHUS

3HATh:

- METOJIBI CO3JaHMs U aHaI13a MOJIEIIEH,
MO3BOJISIOIIUX TPOTHO3UPOBATh CBOMCTBA
1 IIOBEJeHNE O0BEKTOB




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

3EKTPOoOOOpyIOBaHUS

npodeccCuoHaNbHOM NeSTEIbHOCTH.

[IK-3 Cniocoben ctaBUTh
3aJ]a4M U TUTAaHUPOBATh
UCCJIEI0BAHUS U
pa3paboTKH, BEIOUpATH
METO/TBI
9KCIIEPUMEHTAILHOM U
MIPOEKTHOM JIESITEIBbHOCTH,
UHTEPIPETUPOBATH U
MPEJICTABIISITh PE3YIbTATHI
HAyYHBIX HCCIIEOBaHUN U
pa3paboTok

N-2nk-3 Kputnuecku
aHAIM3UPYET CBOMCTBA
COBPEMEHHBIX CPEICTB B
obnactu
AIIEKTPOMEXAHUIECKUX
peoOpaszoBaresieii SHEPruu U
BO3MOXKHOCTH METOJIOB UX
UCCIICIOBAHMS B pa3paboTKu

3HAThb.
- TUIIBI U XapaKTCPUCTUKHU TATOBBIX
I[BHFaTeJ'Ieﬁ MEPEMEHHOT'O TOKaA.

YMETh:
- POU3BOJIUTH TATOBBIE PACUETHI HA
CTaH/JIapTHOM IE€PETOHE.

[TK-3 Cnocoben cTaBuTh
3a/1a4y ¥ TJIaHUPOBATH
UCCIICJIOBAHUS U
pa3paboTKu, BEIOMPATH
METO/IBI
JKCIIEPUMEHTAIILHON U
MPOEKTHOM J1eATeIbHOCTH,
WHTEPIPETUPOBATH U
MPEJICTaBIISITh PE3YIbTATHI
HAy4YHBIX HCCIICIOBAaHUN U
pa3paboToK

N-4nk-3 Odpopmisier
TEXHUYECKYIO IOKYMCHTAIIUIO
0 pe3yJIbTaTaM HCCIIeIOBAHHS
1 00CYXJaTh MOJTyYCHHbIC
pe3yabTaThI

3HATh!
- TEXHUYECKUE XapaKTEPUCTUKHU TATOBBIX
IIPUBOJIOB.

YMETh:
- BBIOMpATh 10 TpeOyeMbIM TapaMeTpam
anmapaTtsl JUIs TATOBOIO AJIEKTPOIPUBO/IA.

[TK-4 Cniocoben
ONTUMAIFHO BHIOMPATH
Haubosee 3 heKTUBHBIE U3
U3BECTHBIX U
MIPOEKTUPOBATH HOBBIC
TEXHUUYECKUE PEIICHUS B
obnactu
npodeccuoHaNbHOM
JESITCIIBHOCTH B paMKax
chopMyIMpPOBaHHOH 3a7aun

N 1-1nk-4 Beibupaet kpurepuu
ONTUMAJILHOCTH TOKa3aTenei
KayecTBa 00bEKTa
IPOEKTHUPOBAHUS

3HATh:
- TpeboBaHus 10 O(POPMIICHHIO
TEXHUUYECKOH JJOKYMEHTAIIMH Ha TATOBbIE
NpUBOJA.

YMETB:
- 0OPMIISTH TEXHUYECKYIO

JIOKYMEHTAIUIO 110 pe3ysibTaTaM
UCCIJIEIOBaHMS.

[TK-4 Cniocoben
ONITUMAJILHO BBIOUPATH
Hauboee 3¢ hekTUBHBIE U3
U3BECTHBIX U
IMPOCKTUPOBATH HOBLIC
TEXHUUYECKUE PEIICHUS B
obrnactu
npohecCuOHANBHOM
ACATCIIBHOCTH B paMKax
c(hopMyIMPOBaHHOH 337124

N-2nk-4 [IpoBoauT
MHOTOKPUTEPHAIIBHYIO OLIEHKY
Ka4ecTBa MPOCKTHBIX PEIICHUH

3HATh.
- TUIIBbI U XapaKTCPUCTUKHU TATOBBIX
I[BPIFaTeJ'Ieﬁ IIOCTOSAHHOI'O TOKA.

YMETh:
- BBIOMpATh 10 TpeOyeMbIM TapaMeTpam
TATOBBIE MAILIUHBI.

[TK-4 Cnocoben
ONITUMAJIHO BBIOMPATH
Haubosee 3¢ hekTUBHBIE U3

N 1-41rik-4 [IpoBOAUT TEXHUKO-
HKOHOMUYECKOE 0OOCHOBaHUE
IIPOEKTHBIX PEIICHUI

3HATH:
- TUIIBI U XapaKTePUCTUKN HAKOTIUTEIeH
SHEPIrUH.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MU3BECTHBIX U
[IPOEKTUPOBATEH HOBEIE
TEXHHYCCKUE PEIICHUS B
obnactu
po(heCCHOHATILHOM
JESTEIIbHOCTH B paMKax
c(hOpMyJIMPOBAHHOM 33124

YMETh:
- BBIOMpATh 10 TpeOyeMbIM apaMeTpam
HAKOIUTENU YHEPTUU.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JucuurumHa OTHOCHTCS K OCHOBHOM Mpo(ecCHOHANBbHOW 00pa3oBaTeiIbHON IMporpamme
OJEeKTpOJBMKEHUE M HIIEKTPOCHAOKEHHWE Ha3eMHBIX TPAaHCHOPTHBIX cpeacTB (manee — OIIOID),
HanpasyieHus: noArotoBku 13.04.02 DnexTposHepreTuka M 3JIEKTPOTEXHHMKA, YPOBEHb OOpa30BaHHUSA:
BbIcLIee 00pa30BaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeHero o01ero oopa3oBaHus.

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOEHUH JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (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 cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOmas 6 1 - - 2 - - - - - 4 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
XapaKTepUCTHKA N3yyenne marepuana no pazaeny "Oomas
TPaHCIIOPTHBIX CPEACTB XapaKTepUCTUKA TPAHCIIOPTHBIX CPEICTB C
¢ rubpuaHOU THOPHUTHOM SHEProyCTaHOBKOW" MOJATrOTOBKA K
9HEProyCTaHOBKOIl BBITIOJTHEHHIO 33/IaHUI Ha MPaKTUYECKUX
11 Oomrast 6 - - 2 - - - - - 4 - 3aHATUAX
XapaKkTepUCTUKA Camocmoamenvhoe usyuenue
TPaHCTIOPTHBIX CPEACTB meopemuyueckoz0 mamepuana: Vzyaenne
¢ ruOpuaHOH JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
9HEProyCTaHOBKOM "OOmas XxapakTepHUCTHKa TPAHCIIOPTHBIX
CPEICTB C THOPUIHOW YHEPTOYCTAHOBKOH"
H3yuenue mamepuanog 1umepamypusix
UCMOYHUKOG:
[2], 4-7
[4], 25-72
2 [TpuHIUITBL 12 - - 4 - - - - - 8 - Ilo0z0mogKka K KOHMPOILHOU padome:
yIIpaBJICHUsI W3y4yenue marepuaiioB no pazzaeny [IpuHuums
TPaHCIIOPTHBIX CPEACTB YIpaBJICHHUS TPAHCIIOPTHBIX CPEJICTB C
¢ rubpuHOH THOpPHTHOM SHEProyCTaHOBKOW M IIOATOTOBKA K
9HEProycTaHOBKOH KOHTPOJILHOH paboTte
2.1 [puHIUTE 12 - - 4 - - - - - 8 - Tloozomosxka K npaKkmuyuecKum 3auamuam:
yTIpaBJICHUS N3zyyenune marepunana o pazaeny "[IpuHIUIE

TPAHCIOPTHBIX CPEJICTB
C THOPUTHOM
9HEProyCTaHOBKOM

YIPaBIIEHUS! TPAHCIOPTHBIX CPEJCTB C
THOPUIHON SHEPrOyCTaHOBKOK" MOJATOTOBKA K
BBITIOJTHEHUIO 3aJaHUH Ha TIPAKTHYECKUX
3aHITHIX

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"IIprHUMDBI yHpaBieHUs! TPAHCIIOPTHBIX
CPEACTB ¢ THOPHUIHOM IHEPrOyCTaHOBKOIT"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 192-213
[3], 231-270
[5], 227-266
3 [IpuBOgHBIE ABUTATENH 12 8 I10020mo6Ka K npaKmu4eckum 3auAmMuam:
THOPHTHBIX Wzyuenne matepuana mo paszneny "[IpuBoaHbie
9HEPrOoyCTaHOBOK JIBUTATENIN THOPUAHBIX SHEPrOyCTaHOBOK"
3.1 [IpuBoHBIE ABUTATETH 12 8 MOATOTOBKA K BBEIITOJIHEHHUIO 3aaHUN Ha
THOPHITHBIX MPaKTHYECKUX 3aHITUSIX
SHEPrOyCTaHOBOK Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOMOJTHUTENBHOTO MaTepHaia o paszeiny
"[IpuBOAHBIC ABUTATEIH THOPUIHBIX
3HEProyCTaHOBOK"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 8-36
[2], 133-148
4 Hakonurenu snepruun 14 10 Ilo0z0mogKka K KOHMPOILHOU padome:
JUIS TPAHCTIOPTHBIX W3yuenne maTepuainos 1o paszaeny Hakonureman
CpPEeACTB SHEPTUH AJIsl TPAHCHIOPTHBIX CPEACTB U
4.1 Hakonurenu sneprumn 14 10 MIOJITOTOBKA K KOHTPOJIBHOI paboTe
JUIS TPAHCTIOPTHBIX Camocmoamenvroe usyuenue
CpenCTB meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"HakonuTenu 3Hepruu Jisi TPAaHCIIOPTHBIX
cpenacts"”
5 I'eneparops! ais 14 10 Ilodz0mogKa K meKyuiemy KOHmpoiio:
THOPHUTHBIX IToBTOpenune maTepuana 1o pasaeny
SHEProyCTaHOBOK. "I'eHepaTopbl U1t THOPHIHBIX
Cnoco0bl ynpaBieHus.. sHeproycraHoBoK. CriocoOb! ynpaBiieHus."
5.1 I'eneparops! ans 14 10 Iloo2omoexa kK npakmuuecKum 3aHAMUAM:

TUOPUTHBIX
JHEPTOYCTAHOBOK.
Cr1oco0b1 ynpaBiIeHusl.

N3ydenne marepuana no pasaeny "I'enepatopsl
JUTA THOPHIHBIX SHEProycTaHOBOK. CrocoOBI
yrpaBieHus." TOATOTOBKA K BBITIOJTHEHUIO
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3aJaHUi Ha NIPaKTHYECKUX 3aHATHIX
Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o paseiy
"I"enepaTops! s THOPHUIHBIX
9HEpProycTaHoBoK. CriocoOb! ynpaBieHus."
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[2], 133-148

OneKTpudecKue
MalIvuHbI IEPEMEHHOT'O
TOKa. XapaKTepUCTUKHU

U CTIOCOOBI
YIIpaBJICHUA.

22

16

6.1

DneKTpuuecKue
MAIIIMHBI IEPEMEHHOTO
TOKa. XapaKTepUCTUKHU

1 CTIOCOOBI
YIpaBICHUS.

22

16

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA00paTOPHOH paboThI, a
TaK K€ U3yUUTh BOTIPOCH BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "DIeKTpUIecKUue MalluHbI
MIEPEMEHHOTO TOKa. XapaKTePUCTHKH U
crocoOBI yIpaBlieHAs." MaTeprany.
Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3aIIuTe J1a0. paboThI
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"DNeKTpUUECKUE MAITMHBI IEPEMEHHOTO TOKa.
XapaKkTepUCTHKHU U CIIOCOOBI yIpaBieHus."
MOJTOTOBKA K BHITIOJHEHUIO 3aJaHUI Ha
MIPAKTUIECKUX 3aHATUAX

CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"DeKTpUYecKre MalIUHbI IEPEMEHHOTO TOKA.
XapakTepuCTHKH U CIIOCOObI yrpaBieHus."
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:

[3], 59-84
[5], 219-226

KommyTanuonHas
anmaparypa Juis
TPaHCIOPTHBIX CPEJICTB

14

10

Iloozomoexa K npakmuyecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny
"KommyTaroHnHas anmnaparypa Jjis




7.1

KommyTannonnas
anmaparypa Juis
TPAHCHOPTHBIX CPEJICTB

14

10

TPAHCHOPTHBIX CPEACTB" MOJTOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"KomMMmyTannoHHas ammaparypa i
TPAHCIOPTHBIX CpeiCTB"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 132-165
[2], 50-65

Tsroseie
npeoOpa3oBaTenu s
TPaHCIIOPTHBIX CPENCTB

24

16

8.1

Tsrossie
npeoOpa3oBaTenu s
TPAHCIIOPTHBIX CPEACTB

24

16

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK kK€ N3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszgene "TsroBeie mpeoOpa3oBaTeN IS
TPaHCIIOPTHBIX CPEACTB" MaTepHay.
Ilo020moeKa K KOHmMPOILHOU padome:
W3y4yenue MaTrepuaioB 1o pas3neiy Tsarosele
mpeoOpa3oBaTenu sl TPAHCIOPTHBIX CPEICTB U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"TsroBBIC IPEOOpPa30BATENH IJIST TPAHCIIOPTHBIX
cpenacts"”

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[3], 85-112
[5], 81-108

ABapuiiHbIE PEKIMBI
paboThI M anmapatsl
3aIUTH

22

16

9.1

ABapuiiHBIE PEKIMBI
paboThI M anmapatsl
3aIUTH

22

16

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny

" ABapuitHBIE pEKUMBI PAa0OTHI U allapaTsl
3aIMTH"

Iloo2omoexa K npakmuyecKum 3aHAMUAM:
W3ydenne MaTepuana mo pazaeny " ABapuifHbie

9




PEKUMBI pabOTHI U arnaparsl 3aIuThl"
MOJIrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTHYECKUX 3aHATHIX
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaa 1o paseiy
" ABapuitHBIE pEXKUMBI PaOOTHI U allapaThl
3amuTe"

H3yuenue mamepuanos numepamypnsix
UCHOYHUKOG:

[2], 182-191
[3], 207-230
10 HccnenoBanus u 22 4 2 - 16 - Iloozomogka K 1adopamoproii pavome: Jns
HCTIBITaHUSA BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
INEKTPOOOOPYAOBAHUS HEOOXOAUMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
TPAHCTIOPTHBIX CPEJICTB 3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
10.1 HccnenoBanus u 22 4 2 - 16 - TaK >K€ U3y4UTh BOIIPOCHI BAPHAHTOB
HCTIBITAHUS 00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
3eKTPO0OOpyIOBAHUS paszgene "MccnemoBaHus 1 HCTIBITAHUS
TPAHCHOPTHBIX CPENICTB ANEKTPOOOOPYIOBAHUS TPAHCIIOPTHBIX CPEICTB"
MaTepHuainy.
Ilo020mo6Ka K KORMPOIbHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
HccnenoBanus U UCTIBITAHUS
AIEKTPOOOOPYIOBAHUS TPAHCTIOPTHBIX CPEJICTB
Y TIOJITOTOBKA K KOHTPOJILHOHM paboTe
Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"HUccienoBaHus U UCIBITAHUS
ANEKTPOOOOPYIOBaHUS TPAHCIIOPTHBIX CPEICTB"
H3yuenue mamepuanos 1umepamypHslx
UCHMOYHUKOB:
[3], 153-206
[5], 266-296
3a4er ¢ OIEHKOMI 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 180.0 16 32 0.3 114 17.7
Hroro 3a cemectp 180.0 16 32 0.3 131.7
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwas xapakmepucmuxa mpancnopmHbLx cpeoCcmas ¢ 2uOPUOHOU IHEP2OYCIMAHOBKOU

1.1. OGmias XxapakTepuCTHKa TPAHCIOPTHBIX CPEICTB C THOPHUIHOM SHEPTOYCTAHOBKOM

Beenenne, oOmas xmaccudpukamuss OTC W TUOPUIAHBIX SHEPrOyCTAaHOBOK, OCHOBHBIE
napamerppl OTC W THOPHIHBIX HSHEPrOyCTAaHOBOK, OCHOBHBIC HAIPABICHHUS TEXHUYECKOTO
pa3BUTHSA, COCTaB, KIACCU(PUKAIIMSI K OCHOBHBIE TPEOOBAHUS K TATOBOMY 3JIEKTPOOOOPYIOBAHHIO C
THOPHUIHBIMU SHEPTrOYCTaHOBKAMHL. .

2. [lpunyunsl ynpasienus mpasicnopmublx cpeocms ¢ 2UOPUOHOU IHEP20YCIMAHOBKOU

2.1. ITpuHIUTIBI yIIpaBICHUS TPAHCTIOPTHBIX CPEACTB C THOPHIHONW SHEPTOYCTAHOBKOM

CucreMbl yOpaBlieHUS AJICKTPUYCCKUMHU TPAHCTIOPTHBIMHU  CPEIACTBAMH C THOPUIHOU
sHeroycraHoBkoil. OOmue npuHIMnbel noctpoeHus. Ctpykrypa u uepapxus. OnepanroHHbIE
CUCTEMBI U HHTeP(EHCHI. AJITOPUTMBI YIIPABIICHHS, CXEMHAs M IPOTPAMMHAS PEaTU3aIIHSL. .

3. Ilpusoonuvie dsucamenu 2uOPUOHBLX IHEP20YCIMAHOBOK

3.1. [IpuBosiHbIE ABUTATENN THOPUIHBIX SHEPTOYCTaHOBOK
JBuratenu BHyTpeHHero cropanus (ABC), nu3ens, razoBas Typouna. OCHOBHBIE TapaMeTphbl U
XapakTepucTUKu. CrocoObl ¥ arOPUTMBI YIIPABJICHHUSL. .

4. Haxonumenu dHEpcUU ons mMpaHcnopmHblx CD€06‘7’I’Z6

4.1. Hakonurenu sHEpruu Ajs TPaHCHOPTHBIX CPEACTB

ABTOHOMHBIE TATOBbI€ HEPrOMCTOYHHUKH, UX KIACCU(PHUKALMS U CPaBHUTEIbHbIE MapamMeTphl.
TemnosnekTpuueckie TeHepaTopbl, DJIEKTPOXUMHUYECKHE TE€HEpaTopbl M aKKyMYJSTOPHI,
KOHJeHcaTopbl. OCHOBHBIE IapaMETPbI U XapaKTEPUCTUKH. .

5. I'enepamopul 0115 2ubpuonblx s3Hep2oycmanosok. Cnocobwl ynpasieHus.

5.1. I'enepaTopsl 17151 THOPUAHBIX 3HEProycTaHOBOK. CIIocoObl yrpaBieHusl.
['enepatopsl 17151 THOPUIHBIX SHEPreTHUYECKUX YCTaHOBOK. OCHOBHBIE TpeOOBaHUS, TapaMeTPhl
U XapakTepucTuku. CriocoObl ¥ arOpUTMbI YIPABICHHUS..

6. Qﬂekmputtecmte MAUIUHBL NEPeMEeHH020 MOKA. XapaKmepucmuKuy u cnocoowl VNpAaeJiieHUuA.

6.1. DnekTpuUecKrue MalIMHbI IEPEMEHHOI0 TOKA. XapaKTEePUCTUKH U CIIOCOOBI YIIPABICHHMSL.

O3HakomiieHHE C KOMIIbIOTEpHOU cpenoir MatLab Simulink, ompenenenne OCHOBHBIX
napamMeTpoB TAroBbIX MamuH (TM), UCXons W3 3aJlaHHBIX TATOBBIX M TOPMO3HBIX IOKazaTesei
tpancnoptHoro cpenactsa (TC), u moctpoeHue TAToBBIX M TOPMO3HBIX XapakTepuctuk (TTX),
ucxozs u3 mojenu TM.. BeHTuiabHbIE 2JIEKTPUYECKUE MAIINHBI TIOCTOSSHHOTO TOKA, UX CTaTUYECKHE
U JUHAMHYECKHE XapaKTEepPUCTUKU M MOJENU. YIpaBJI€HWE BEHTUJIbHBIMU 3JIEKTPUYECKUMU
MallMHaMH TIOCTOSIHHOTO ToKa.Peann3anusi TATOBBIX M TOPMO3HBIX pEXHMOB BEHTHJIBHBIX
AIIEKTPUYECKUX MAIIMH.. ACHHXPOHHBIE OJJIEKTPUYECKHE MAIIUHBI, CIOCOObI YIpPaBIEHUS U
XapaKTepUCTUKU. Peanus3anus TATOBBIX M TOPMO3HBIX PEXKHMOB ACHHXPOHHBIX AJIEKTPUUYECKUX
MaIINH..

7. Koumymayuonnas annapamypa 0 mMpaHcnoOpniHblx CD@@CWZG

7.1. KomMmyTanmoHnHas annaparypa Jijisl TPaHCIOPTHBIX CPEACTB
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DJIEMEHTbl KOHCTPYKLMM TSATOBBIX SJEKTPUUYECKUX aMMaparoB. DJIEKTPUUYECKUE KOHTAKTHI,
JlyTOTACUTENIbHBIE YCTPOMCTBA, MPHUBOJBI AaNMNaparoB. TSAroBble JJIEKTPUYECKUE AamNmaparsl.
Toxonpuémuuku. Pazseagunurenu. Kontakropel. Pe3ucTopsl v peakTopsl..

8. Tazosvie npeo6pa306ameﬂu ons MpaHCcnopmHvlxX cpeacme

8.1. TsaroBble npeoOpa3oBaTeny A TPAHCIOPTHBIX CPEICTB

BriOpaTh mapaMeTpsl MOTOp-T€HEpPAaTOpa M HAKONMUTENS YHEPTUH TaKUM 00pa3oM, 4TOOBI OHU
o0ecrieynBaIy JBWKCHHE TPAHCIOPTHOTO CPENCTBA TMPHU TNPEACTbHBIX YCIOBHUAX JBIKEHHS (
3aJJaHHYI0 CKOpPOCTb COOOINEHHMS B YCIOBHOM IIMKJIC MABHJKCHHUS, PA3rOH A0 MaKCHMaJIbHON
CKOpPOCTH, JBI)KEHHE HA PYKOBOJSIIEM MOABEME, TOPMOXKEHHE C MaKCUMalbHOW CKOPOCTH M Ha
PYKOBOJSAIIEM CITyCcKe).. TSTOBBIE IOJNYIPOBOJHUKOBBIC PETYISATOPHl U HpeoOpa3oBaTely.
CTpyKTypHBIE CXEMBI M TPUHLIUIBI pPa00Thl. TexHuyeckre TpeOoBaHUs K MPEOOpa3OBaTEIIIM. .

9. AGQDMZZHble pestcCuiMbl Da60mbl u annapdambvl 3auiunvl

9.1. ABapuiiHble peKUMBbI paOOThI U anlapaThl 3allUThI

ABapuiiHple peXHUMbl PaOOTHl 3JIEKTPOOOOPYAOBaHHS M CHOCOOBI ero 3amuthl. [lmaBkue
NpeOXpaHUTeN ¥ pa3psaHukd. breicTponeiicTByromue Boikmoudatenu. Juddepenumansnas
3alMTa 1 3alUTa OT TOKOB YTEUKH..

10. Hcenedosanus u ucnovimanus 21eKkmpoooopy0068atus MpaHCHOPMHbIX CDeO0CmE

10.1. MccnenoBanus ¥ UCOBITAaHUS 2JIEKTPOOOOPYI0BAHUS TPAHCIIOPTHBIX CPEJICTB

BoiOpate mapamerpsl TATOBOW MalIMHBI I[EPEMEHHOIO TOKA, 4YTOOBI OHM OOECIeUMBaIH
JIBDKEHUE TPAHCIOPTHOTO CPEJICTBA MPH MPEACIIbHBIX YCIOBHUSX ABHXKEHMS ( 3alaHHYIO0 CKOPOCTh
COOOIlIEHUsI B YCJIOBHOM IIMKJE ABM)KEHHS, Pa3rOH /10 MAaKCHUMaJbHOW CKOpPOCTH, JIBUKEHUE Ha
PYKOBOJISIIEM MOJbEME, TOPMOKEHHE C MAKCHUMaJIbHON CKOPOCTH M Ha PYKOBOJSILIEM CITYCKE)..
ABTOMaTH3aIUsl HCCIEIOBATENbCKUX HCIBITAHUN C TIOMOIIbIO COBPEMEHHBIX H3MEPHUTENbHO-
BBIUMCJIUTEIBHBIX KOMIUIEKCOB Ha puMepe komiuiekca t-LAB. ABToMaTu3npoBaHHbIE CTEHABI AJIS
TATOBBIX M TOPMO3HBIX UCIBITAHUM TPAHCHIOPTHBIX CPEACTB. Y CTPOMCTBO M CIOCOOBI MPOBEACHUS
UCIIBITaHUM. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. IlpuHIMIBI yIpaBieHUs: TPAHCIIOPTHBIX CPEJICTB ¢ TMOPUIHON 3HEPrOyCTaHOBKOM;
2. HakomuTenu 3HEpTruu IS TPAHCIIOPTHBIX CPECTB;
3. TaroBble mpeobpa3oBaTeIn i TPAHCIOPTHBIX CPEJICTB;
4. UccnemoBaHMsl ¥ UCTIBITAHUS DJIEKTPOOOOPYAOBAHUS TPAHCIIOPTHBIX CPECTB;
5. VccnenoBaHue 3JEKTPOMEXaHMUECKUX XapaKTEPUCTUK TATOBBIX 3JIEKTPOIIPUBOIOB U UX
BJIMSIHUSL HA Ka4eCTBa TPAHCIIOPTHOTO CPEJICTBA;
6. MccaenoBaHue Npo1eccoB UMIYIbCHOTO PETYIUPOBAHUS U MOJYJISILIMU C UCTIOIB30BaHUEM
U/ICTbHBIX CHJIOBBIX KITFOUEH M MOJIEIEeH CHIIOBBIX MOTYITPOBOIHUKOBBIX TPHOOPOB;
7. iccnenoBaHus peXUMOB JIBKEHHS TPAHCIIOPTHBIX CPEICTB B YCIOBHBIX U PEaTbHBIX
IIUKJIaX Ha OCHOBE KOMITBIOTEPHBIX MOJIENIeH TPAHCTIOPTHBIX CPEJICTB M BHEITHUX
BO3/JIEHCTBUM.

3.4. TeMbl 1a00paTOPHBIX padoT
1. UccnenoBanue 3JIEKTPOMEXAHNYECKUX XAPAKTEPUCTHK TATOBBIX JJIEKTPOIPUBOIOB U UX
BJIMSIHUS Ha KauyecTBa TPAHCIIOPTHOTO CPEJICTBA;
2. VccnenoBaHne TEIUIOBBIX MPOIIECCOB B AIIEKTPOOOOPYAOBAaHUN TPAHCIIOPTHOTO CPECTBA;
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3. MccnenoBanue MpoLeccoB UMITYJIbCHOTO PETYJINPOBAHNS U MOIYJISALIUU C UCTIOJIb30BaHUEM
HJICATBHBIX CUJIOBBIX KJTIOUEH M MOJIeTIeH CHUIIOBBIX MOJIYIIPOBOIHUKOBBIX TIPHOOPOB;

4. UccnenoBanue pexuMOB JIBUKEHUS TPAHCIIOPTHBIX CPEACTB B YCIIOBUSAX U PEAJIbHBIX
LUKJIaX HA OCHOBE KOMIIBIOTEPHBIX MOJIECTIEH TPAHCIIOPTHBIX CPEICTB U BHEIITHUX
BO3JICHCTBHUH.

3.5 Koncyabranumn

10.

[pynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

OOcyxaeHne mMartepuajoB Mo keiicam pasnena "OOmas XxapakTepUCTHKA TPAHCHOPTHBIX
CPEJICTB C THOPHUIHON PHEPTrOyCTaHOBKOM"
OO6cyxaeHrne mMarepuajoB Mo keiicam pasnena "l[IpUHIMIIBI yIpaBiIeHUS TPAHCIOPTHBIX
CPEJIICTB ¢ THOPHUIHON PHEPTrOyCTaHOBKOM"
OO6cyxnenue MarepuasioB 1o keiicam paszaena "[lpuBogHble nBHUraTtenud THOPUIHBIX
SHEProyCTaHOBOK"
OO6cyxeHrne MaTepualioB o Keiicam paszaena "Hakonurenu sHEpruu JUisi TPAaHCIOPTHBIX
cpeacTt"
OOcyxneHnne wmarepuajoB 1O Keiicam paznmena "['eHeparopel i  THOPUAHBIX
sHeproyctaHoBok. Crioco0s! ynpasieHus."
OOcyxneHrue mMatepuanoB IO Keiicam paszfena "DJIeKTPUYECKHE MAIIUHBI MePEMEHHOTO
TOKa. XapaKTepUCTHKHU U CIIOCOOBI yrpaBieHUs."
OOcyxneHue MarepuagoB 1o Keiicam pasznena "KomMmyrauuoHHas anmaparypa Juis
TPaHCHOPTHBIX CPEJCTB"
OOcyxxnenue wmaTepualioB 10 Keiicam pasnena "TsroBele mpeoOpa3zoBarenu s
TPaHCHOPTHBIX CPEACTB"
OO6cyxaeHne MaTepualioB Mo KeicaM pasjena "ABapuitHble peKUMBI pabOTHI U anmapaTsl
3aIuTh"
OO6cyxxnenue MarepuajioB 10 Keiicam pasnena "MccrnemoBaHus ¥ UCIBITAaHUS
3JIEKTPOOOOPYIOBAHUS TPAHCTIOPTHBIX CPENICTB"

Texywuii konmpons (TK)

KoHcynbTanuu HampaBieHbl Ha MOJYY€HHE WHAMBUAYAJIBLHOTO 3a/JaHMS JJI BBINOJIHEHUS
KOHTPOJIBbHBIX MEPONPUATUH 10 pa3aeny "[IpuHIuNbI yripaBieHHs] TPAHCIOPTHBIX CPECTB
C THOPHUIHON PHEPrOyCTaHOBKOM"

KoHcynpranuu HarmpasiaeHbl Ha MOJY4YEHHE UHIMBUIYAIBHOIO 3aaHus JUIsl BBIIOJHEHHUS
KOHTPOJIbHBIX MEPONPUATHH 1O pazfeny "Hakonurenu sHEpruM i TPAaHCIOPTHBIX
cpenctB"

KoHcynbTanuu HampaBieHbl Ha MOJYY€HHE WHAMBUAYAJIBHOTO 3a/JaHMs JJI BBINOJIHEHUS
KOHTPOJIBbHBIX MEPONPUSATHI MO pazaeny "DNeKTpUYECKHEe MalllHbl IEePEMEHHOr0 TOKa.
XapakTepUCTUKU U CIIOCOOBI yrpaBieHus."

KoHcynpTanuu HarmpasieHbl Ha MOJyY€HHE WHAMBUAYAJIbHOTO 3a/aHMS IS BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONPUATH 10 paszzaeny "Tsarosele mpeoOpa3oBaTenu JUIsl TPAHCIIOPTHBIX
cpeact”

KoncynbTanuu HampaBieHbl Ha MOJYY€HHE UHAMBUAYAIBLHOTO 3a/JaHMs JJI BBINOJIHEHUS
KOHTPOJIbHBIX ~ MeponpusTud 1o  pazgeny  "HccinegoBaHuss W HCHBITaHUA
3JIEKTPOOOOPYIOBAHUS TPAHCIIOPTHBIX CPEICTB"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHbI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupPOBaHHbIE PE3YJIbTATHI

Howmep paznena qucrumiuns (B

OneHouHOE CpE€ACTBO

Konrl
00y4eHUs IO TUCLIUILINHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUH € pazfenoM 1) 1]2|3]4|5]6]7][8]9]10
3HaTh:
COBpPEMEHHBIE METO/IbI UCCIIEIOBAHUS, Jlaboparopuas pabota/lccrnenoBanue
OILICHKH U MPEIOCTABIICHUS PE3YIbTATOB MIPOLIECCOB UMITYJIbCHOTO PEryJTUPOBAHUS U
BBITIOJTHEHHOU PaboThI N-1nk-2 + + | + | MOIyNSLIUU C UCTIONB30BAHUEM UICATbHBIX
CHJIOBBIX KJIFOUEH U MOJENEN CUIIOBBIX
MIOJIYTIPOBOTHUKOBBIX MPHOOPOB
CTIOCOOBI YIIpaBIICHHsI pa3padoTKaMu KontponbHast paboTa/IpUHIUIBI YIPABICHUS
00BEKTOB MpohecCHOHATBHOM NI-2nk-2 + | + + TPAHCIIOPTHBIX CPEJICTB C THOPUTHOM
JCSITEIILHOCTH 9HEPrOoyCTAHOBKOU
METO/IbI CO3JJaHUS M aHAJIN3a MOJIENIEH, Jlaboparopuas pabota/lccrnenoBanue
MO3BOJLIOLIMX TPOTHO3HPOBATS VJI-3mcs + 1+ AIEKTPOMEXAHUICCKUX XAPAKTEPUCTHK TITOBBIX
CBOICTBA U MOBEICHUE OOBEKTOB AIIEKTPONPUBOOB U X BIUSHUS Ha KauecTBa
po(heCcCHOHATLHOM JIEATEIILHOCTH TPAHCIIOPTHOTO CPEIICTBA
THUIIBI U XapaKTEPUCTUKH TATOBBIX Jlaboparopuas pabota/lccnenoBanue
JIBUTATEJICH MEPEMEHHOTO TOKa MIPOIIECCOB UMITYJIbCHOTO PEryTHPOBAHUS U
W-2rik-3 + + + | MOIYJISIIMH C UCIIOJIb30BAaHHEM HJICaTbHBIX
CHJIOBBIX KJIFOUEH U MOJENEN CUITOBBIX
MIOJTYTIPOBOTHUKOBBIX MPHOOPOB
TEXHUUYECKHUE XapaKTePUCTUKH TATOBBIX JlaboparopHnas pabota/MccnenoBanue
MIPUBOJIOB MIPOIIECCOB UMITYJIbCHOTO PETyTUPOBAHUS U
N-4nik-3 + + MOJTYJISIIIH C UCIIOJIb30BAaHUEM HUJI€aTbHBIX
CHJIOBBIX KIIFOUEH U MOJENEN CUITOBBIX
MIOJIYTIPOBOTHUKOBBIX MPHOOPOB
TpeboBaHus 10 O(POPMIICHHUIO Kontponbras padota/HccnenoBanus u
TEXHUYECKOH JTOKYMEHTAIINH Ha N-1nk-4 + | UCIIBITAHUS DIEKTPOOOOPYTOBAHUS
TSATOBBIC TIPUBOIA TPAHCIIOPTHBIX CPEJICTB
THIIbL 1 XaPAKTEPHCTUKH TATOBBIX VTT-211104 + JlaboparopHnas pabota/lccnenoBanue pesxxuMoB
JIBUTATEJICH ITOCTOSTHHOTO TOKA JIBHDKCHHS TPAHCTIOPTHBIX CPEJICTB B YCIIOBHBIX

15




1 pEAIbHBIX ITUKJIAX Ha OCHOBE KOMITBIOTEPHBIX
MoO/ieJiel TPAaHCIIOPTHBIX CPEJICTB U BHEITHUX
BO3JICUCTBUI

JlaboparopHuas pabota/MccnenoBanue
HIIEKTPOMEXaHHUCCKHUX XapaKTEPUCTHK TATOBBIX
SJICKTPOIIPHUBOJAOB U UX BJIUAHUA HAa KAa4CCTBA
TPaHCIIOPTHOT'O CPEJICTBA

KontponbHast paboTa/IpUHIUIBI YIPaBICHUS
TPAHCIIOPTHBIX CPEJICTB C THOPHUIHOM
SHEProyCTAHOBKOMU

Kontposbnas padota/TsaroBsie
npeoOpa3oBaTeNn JIsl TPAHCIIOPTHBIX CPEJICTB

TUIIBI U XapaKTEPUCTUKU HaKOIUTEIeH
SHEPTUuu

JlaGopaTtopHnas pabora/lMccnenoBanue
MIPOIIECCOB UMITYJIbCHOTO PEryTUPOBAHUS U
MOJYJIALIUU C UCTIOTB30BAHUEM HJI€ATBHBIX
CHJIOBBIX KIIFOUYEH U MOJENEN CUIIOBBIX

W/1-4nixc-4 MOJIYIIPOBOJTHUKOBBIX TPHUOOPOB

Kontponbnas padota/HccnenoBanus u
UCTIBITAHUS 3JIEKTPOOOOPYA0BAHUS
TPAHCIOPTHBIX CPEACTB

YMersn:

(GbopMHpOBaTh TEXHUUECKUE 3aJaHUS, Jlaboparopnas padota/lccnenoanue

pa3pabaTbIBaTh U MCIIOJIb30BATh MPOIIECCOB UMITYJILCHOTO PETYJIMPOBAHUS U

CpeAcTBa aBTOMATH3AIUU TIPU MOJTYJISIIIAM C HCTIOJIb30BAaHHEM H/I€aTbHBIX

MPOEKTUPOBAHUU M TEXHOJIOTHYECKOM CHJIOBBIX KIIFOUEH U MOJETIeH CHIIOBBIX

MOJITOTOBKE MTPOM3BOJICTBA UI-1rk2 MIOJTYTTPOBOTHUKOBBIX ITPHOOPOB
JlaboparopHuas pabota/MccnenoBanue
DIIEKTPOMEXAHUIECKUX XAPAKTEPUCTHUK TATOBBIX
AJIEKTPOIIPUBOIOB U UX BIMSHUS HA KauecTBa
TPAHCIOPTHOTO CPEJICTBA

BbIOMpATh cepHiiHble U npoektupoBath | MJ-2nk-2 Konrponsnas padora/HccnenoBanus u
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HOBBIE 00BEKTHI TPOPECCHOHATIBEHON
JeSTeIbHOCTH

UCTIBITAHUSA 3JIEKTPOOOOPYAOBaHUS
TPAHCIIOPTHBIX CPEICTB

KounTponbnas pabora/Hakonutenu s3Hepruu st
TPaHCIIOPTHBIX CPENICTB

Kontponbnas padota/TsroBsie
npeoOpa3oBaTeNn AJIsl TPAHCIIOPTHBIX CPEJICTB

IIPOU3BOJUTH TATOBBEIC PACUCTHI HA
CTaHAAPTHOM IICPETOHEC

JlabopaTtopHnas pabora/MccnenoBanue
MIPOIIECCOB UMITYJIbCHOTO PEryJTUPOBAHUS U
MOJYJIALIUU C UCTIOTB30BAHUEM HJI€ATHHBIX
CHJIOBBIX KJIFOUEH U MOJENEN CUIIOBBIX

U-211k.3 HOJYIIPOBOIHUKOBBIX IPHOOPOB
Jlaboparopuas pabota/MccnenoBanue
ANEKTPOMEXaHMUECKUX XapaKTEPUCTHK TATOBBIX
AIIEKTPONPUBOIOB M UX BIIMSIHUS HA KA4eCTBA
TPaHCIIOPTHOTO CPEJCTBA
BBIOMPATH IO TPEOYEMBIM MapaMeTpam Konrponbnas padora/Tsrossie
anmapaTsl JUIs TSITOBOTO NJ1-4nk-3 npeoOpa3oBaTeNy Uik TPAHCIOPTHBIX CPEACTB
AJIEKTPOIPHUBO/IA
0(hOpMIISATH TEXHHUYECKYIO KonrponsHas padora/HccnenoBanus n
JOKYMEHTAIIHIO 110 pe3yJbTaTaM N-1nk-4 UCTIBITAHUS DJIEKTPOOOOPYAOBAHUS
UCCIICJOBAHHS TPaHCIIOPTHBIX CPEJICTB
BbIOMpATh MO TPeOyeMbIM MapamMeTpaM JlaboparopHnas padota/lccnenoBanue pexxuMoB
TSATOBBIC MAIIUHBI JIBIDKEHUS] TPAHCIIOPTHBIX CPEJICTB B YCIOBHBIX
Y pealIbHBIX IIUKJIaX HA OCHOBE KOMITBIOTEPHBIX
MOJIeJIeld TPAaHCIIOPTHBIX CPEACTB M BHEIITHUX
BO3JICUCTBUHI
N-2nix-4

KonTponbHast paboTa/mpUHIUIIEI YIPaBICHUS
TPAHCIIOPTHBIX CPENICTB C THOPUTHOM
JSHEPrOyCTaHOBKOU

KonTponbnas padora/Tsroseie
npeoOpa3oBaTesn AJIsl TPAHCIIOPTHBIX CPEJICTB
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BBIOMPATH MO TPEOYEMBIM TTapaMeTpam
HAKOMUTEIIN YHEPTHH

W/I-41ix-a

KounTponbnas pabora/Hakonurenu sHepruu Jyis
TPAHCIIOPTHBIX CPEJICTB
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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. UccnenoBaHue 31€KTPOMEXAHUUECKUX XapPAKTEPUCTUK TATOBBIX 3JIEKTPONPUBOOB U UX
BJIMSTHUS Ha KauecTBa TpaHCHOpTHOTro cpeactra (JlabopaTopHas pabota)

Popma peanuzamu: KommerorepHoe 3aganue
1. UccnenoBanue pesKUMOB JIBH)KCHHS TPAHCIIOPTHBIX CPEJICTB B YCIOBHBIX U PEAIbHBIX
[MKJIaX HA OCHOBE KOMIBIOTEPHBIX MOJIEJICH TPAHCIIOPTHBIX CPEJCTB U BHEIIHUX BO3/ICHCTBUIMA
(JTaboparopnas pabota)

Popma peanmmzanuu: [TucemenHas pabora
1. UccnenoBanus U UCIIBITAHUS 3JICKTPOOOOPYIOBaHMS TPAHCIOPTHBIX cpeacTB (KoHTposbHas
pabora)
2. HakomuTenu 3HEpruM Uit TPaHCHOPTHBIX cpeacTB (KoHnTposbHas padboTa)
3. IPHUHIHAIIBI YIIPABICHUS TPAHCIIOPTHBIX CPEICTB C THOPUIHON IHEPTOYCTAHOBKOU
(KonTpoawsHas pabora)
4. TsaroBble MpeoOpa3zoBaTENH I TPAHCIIOPTHEIX cpenacTB (KoHTponsHas pabora)

Dopma peanuzanuu: [IpoBepka 3aganus
1. UccnenoBanue mporeccoB UMIYIBCHOTO PETYIMPOBAHUS U MOTYJISIIIMH C HCITOJIb30BAaHHEM
U/ICaTbHBIX CHJIOBBIX KITFOUEH M MOJIEJICH CHIIOBBIX MOJYITPOBOJIHUKOBBIX IPHOOPOB
(JTaboparopnas paboTa)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTALUSA 110 AUCHHUILIMHE

3auem c ouyenxoti (Cemecmp Nel)
Ouenka omnpezensiercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOMN COCTABIISIOIINX

B numiom BeIcTaBsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIE M JIEKTPOHHbIE U3TAHUSA:

1. Eppemos, U. C. Teopus u pacuet TposieiidycoB (anekrpuueckoe odbopynosanue). U.1. :
yaeOHoe mocoOue /1t By30B 10 criennaibHOCTH "T"opoackoit anextpuueckuit Tpancmopt"” / U. C.
Edpemos, I'. B. Kocapes . — M. : Bricmias mkona, 1981 . —293 c.;

2. Ebpemos, U. C. Teopus u pacueT 31eKTpooOOpyA0BaHUS MOIBUKHOTO COCTaBa rOPOICKOr0O
AIIEKTPUUYECKOTO TPAHCIOpTa : YYeOHUK /IS BY30B 110 CIIEUabHOCTH "T"0OpOICKO 31eKTpruecKuit
tparcnopt" / U. C. Edpemos, I'. B. Kocapes . — M. : Briciias mkona, 1976 . —480 c.;
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3. buprokos, B. B. TsroBslii anexrpuyeckuii mpuBoa : yueOHoe nocobue 1uist By30B / B. B.
buproxkos, E. I'. [TopceB, HoBocubupckuii rocygapctBeHHbIN TexHuuecknit yH-T (HI'TY) . — 2-¢
U311, uctp. u gon . — Mocksa : FOpaiit, 2022 . — 315 c. — (Bsiciee o6pazoBanue) . - ISBN 978-5-
534-04376-1 .,

4. OCHOBBI 3JEKTPUUYECKOTO TPAHCIOPTA : YUCOHUK JIJISl BY30B IO CHEIUAIBHOCTH " DIEKTPUUECKUN
TpaHCcnopT" HampaBiIeHHUS "DIIEKTPOTEXHUKA, FJICKTPOMEXaHHUKA U AJIeKTpoTexHojorun" / M. A.
Crnenmos, [u ap.] ; o6mr. pen. M. A. Cnenmos . — M. : Akagemus, 2006 . — 464 c. — (Briciiee
npodeccuonaibHoe obpazoBanue) . - ISBN 5-7695-2279-8 .;

5. B. B. buptokos, E. I'. [lopces- "TsroBslii anekrpuueckuii npusoa”, (2-e uzn.), snarenscrso:
"HoBocubupckuii rocyaapcTBeHHBIN TeXxHUYecKkuid yHuBepcuteT'", HoBocubupck, 2018 - (314 ¢.)
https://biblioclub.ru/index.php?page=book&id=574634.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

2. Scilab;

3. Libre Office.

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 Gubmoreka - https://elibrary.ru/

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

5. HauuoHa bHAasi 3JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

6. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX NPO(ecCHOHAILHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAAa U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

11. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX ""Polpred.com O630p CMHU" -
https://www.polpred.com

13. Uudopmanmnonno-cnpaBouynas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HauMoHaJ bHBII MopTAaJI OHIAlH 00yyeHus: «OTKpbITOE 00pa3zoBanme» - hitps://openedu.ru
15. O¢puunanbHblii caiit @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHPOBAHUIO H
mMeTpoJioruu - http://protect.gost.ru/

16. OrkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

17. OpunmnanbHbli caiit MUHMCTEPCTBA HAYKM M Bbiciero odopasoBanusi Poccuiickoii
®denepanuu - https://minobrnauki.gov.ru

18. Opunmanbublii caiit @eepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -
https://obrnadzor

19. ®enepaabublii moptaa "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

20. Uudopmuo - https://www.informio.ru/

21. AHO «Poccusi — crpana Bo3MoxkHOCcTe» - https://rsv.ru/education/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemneHust Homep aynutopum, OcHanenne
HANMMEHOBaHHUeE
VYyeOHbIC ayIUTOPUU IJIS T-403, YueOnas CTOJI, CTYJI, TpHOYHA, BEIIaIKa JJIs
MPOBEICHUS JIEKIITUOHHBIX ayAuTOpHUs OAEXKbI, TOCKA MEJIOBAs,

3aHATHH U TEKYIIET0O KOHTPOJIA

MYJIbTUMEIUHHBIA TPOSKTOP, HOYTOVK,
CTeH]] MH()OPMAITOHHBII

VYyeOHbIC ayAUTOPUU IJIS

T-403, YuebHas

CTOJI, CTYJI, TpUOYyHa, BeHIaaKa Jyis

IPOBEICHUS MPAKTHUECKUX ayJIuTOpUs OJICK/IBI, JIOCKa MEJIOBas,
3anstuil, KP u KII MYJIbTUMEIUHHBIA TPOSKTOP, HOYTOVK,
CTeH]] MH()OPMAITOHHBII
VYyeOHbIC ayIUTOPUU IJIS T-406, CTOJI, CTOJI KOMITBIOTEPHBIN, CTYJI, KA,
MIPOBEICHUS 1AOOPATOPHBIX BrruucnutensHbIi JIOCKa MapKepHasi, KOMITbIOTEP
3aHATUN LEHTP MIEPCOHAIbHBIN, KOHTUITMOHED
VY4eOHble ayTUTOPHH IS T-403, Yuebnas CTOJ, CTYJI, TPUOYHA, BEIIaJIKa JUIs
MIPOBEICHUS POMEKYTOUHOU ayJIuTOpus OJIeX/IbI, IOCKA MENoBas,

arrecranuu

MYJIbTUMEIUIHBIN TPOEKTOP, HOYTOVK,
cTeH]1 H(OPMaIMOHHBIN

ITomemenust misa

T-124a, Kabuner

CTyJ, mKad st JOKYMEHTOB, CTOJI

CaMOCTOSITEIIbBHOW PaObOThI COTPYJTHUKOB MMHChbMCHHBIN
Ilomemenus mis T-203a, Kabuner CTOJ, CTYJI, KA, mKad st OACIKIBI,
KOHCYJbTUPOBAHUS COTPYJIHUKOB Tym0a, KOMIBIOTEPHAS CETh C BHIXOJIOM B

WHTepHeT, npuHTep

[TomereHus st XpaHEeHUs
000py1I0BaHUS U Y4€OHOTO
WHBEHTAPS

T-122, Kimagosas

CTCIIAaXK, I_HKa(b, H_IKa(I) AJIsL JOKYMCHTOB

21




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CucTemsbl TITrOBOTO IMpuBOaAa C FI/I6pI/II[HBIMH OHCPICTUICCKUMU YCTAHOBKAMH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6

KM-7

MPUHIIMIIBI YIIPABIEHUS TPAHCIIOPTHBIX CPEICTB ¢ THOpUHON sHeproycTanoBkoi (KoHTponbHas
pabora)

Hakonurenu sHepruu uist TpaHcnopTHbIX cpenctB (KontponbHas padoTa)

TsroBele mpeoOpa3oBaTenu s TpaHCIOPTHBIX cpeacTB (KonTponbpHas padbora)

HccnenoBaHus v UCIIBITAHUSA JIEKTPOOOOPYI0BaHUS TpaHCHOPTHBIX cpeacTB (KonTponabHas
pabora)

HccnenoBanue 31eKTPOMEXAaHUYECKUX XapPaKTEPUCTHK TATOBBIX AJIEKTPOIPUBOIOB U X BIUSHUS
Ha KauecTBa TpaHCHOPTHOTO cpeacTBa (JIaboparopHas paboTa)

HccnenoBanue MpoieccoB UMITYILCHOTO PETYIUPOBAHUS U MOJIYJISILIUU C UCTIONIb30BAHHEM
U/ICaTbHBIX CHJIOBBIX KITFOUYEH M MOJIEJICH CHIIOBBIX MOTYITPOBOIHUKOBBIX MPHOOPOB
(JTaboparopuas padoTta)

HccnenoBanue pexkMMOB JBUKEHHSI TPAHCTIOPTHBIX CPEJICTB B YCIOBHBIX M PEANIbHBIX [IUKIIAX Ha
OCHOBE KOMIIBIOTEPHBIX MOJEJIEN TPAHCIIOPTHBIX CPEJACTB U BHEIIHUX BO3JCHCTBUN
(JTaboparopnas pabota)

Buja npomexyTouHOi aTTecTaMU — 3a4€T C OLICHKOM.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasznen nucuuninnHb KM: L 2 3 4 > 6 !
pasznena Henens 3 7 13 16 7 14 16
KM:
OO61as xapakTepuCcTHKa TPAHCTIOPTHBIX
1 CPEICTB C THOPUIHON
ASHEProyCTAHOBKOM
OO01mmas xapakTepucThKa TPAaHCTIOPTHBIX
11 CPEICTB C THOPUTHON + + + +
HYHEProyCTaHOBKOU
[TpuHIMITEI YIIpaBIICHUS TPAHCITOPTHBIX
2 CPEICTB C THOPUIHON
SHEProyCTAHOBKOM
[TpuHIMIIBI yIIpaBlIeHUs TPAHCIIOPTHBIX
2.1 CPEICTB C THOPUTHOM + +
OHEProyCTAHOBKOMU
3 [TpuBOIHBIC JBUTATETN THOPUTHBIX
HHEPTrOyCTaHOBOK
31 [TpuBOIHBIEC ABUTATEIN THOPUTHBIX + +
HYHEProyCTaHOBOK
4 Hakonurenu sHeprum st
TPaHCIOPTHBIX CPEJICTB
41 Hakonurenu sHeprum st + + +

TPAHCIOPTHBIX CPEJCTB
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['eHepatops! AJst THOPUIHBIX
9HEProycTaHoBOK. CrocoOsl
yIPaBJICHUSL.

5.1

['enepaTopsl A71s1 THOPUIHBIX
3HEproyctaHoBoK. CriocoOsl
yIpaBJIEHUS.

DNeKTpUYECKHUE MAIIUHbI [IEPEMEHHOTO
TOKa. XapaKTePUCTUKU U CIIOCOOBI
yIpaBJICHUSL.

6.1

DNEeKTpUYECKUE MAIIMHbI [IEPEMEHHOTO
TOKa. XapaKTePUCTUKH U CIIOCOOBI
yIpaBJIEHUS.

KomMmmyTanmonHas amnmapatypa ajis
TPAHCIIOPTHBIX CPEJICTB

7.1

Kommyrannonsas anmnaparypa i
TPAHCIOPTHBIX CPEJCTB

TsroBble mpeoOpazoBaTeny IS
TPAHCHOPTHBIX CPEICTB

8.1

TsroBsle mpeoOpazoBaTeny IS
TPAHCHOPTHBIX CPEICTB

ABapuiiHble peKUMBbI paObOThI U
anmnaparsl 3alUThl

9.1

ABapuiiHble peKUMBbI pabOThI U
anmnaparsl 3alUThl

10

HccnenoBanus v UCIILITAHUS
3IEKTPOOOOPYI0BaHUS TPAHCIIOPTHBIX
CpEJICTB

10.1

HccrnenoBaHus ¥ UCTIBITAHUS
AJIIEKTPOOOOPYIOBAHMS TPAHCTIOPTHBIX
CpEeACTB

Bec KM, %:

10

10

10

15

15

15
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