denepanbHOE FOCYJAPCTBEHHOE OOIKETHOE 00Pa30BaTEIbHOE YUPEIKICHUE
BBICLIIETO 00pa30BaHUs
" JlalIbHEBOCTOYHBIN rOCYAapCTBEHHBIM YHUBEPCUTET MyTel coodIeHus"
(ABI'YIIC)

VTBEPXKJIAIO

3aB.kadenpoii

(x110) TXK/I

Tpodumosnu B.B.,
KaHJ[. TeXH. HayK,

07.05.2024

PABOYAA ITPOI' PAMMA

JUCHUILUIMHBEL  TAroBbie IJCKTPUICCKHUEC MAIITHUHbI

1151 crienanbHOoCcTH 23.05.03 I[ToaBHKHOM COCTaB JKEJIE3HBIX 10pPOT

Cocrasurens(n): 1.T.H, [Ipodeccop, JaBbiios FO.A.

O6cyxnena Ha 3acenannu kKadenpsr:  (k110) T/

ITporokon ot 10.04.2024r. Ne 20

O6cy>1<z[eHa Ha 3acelaHUK METOJIMYECKON KOMUCCHUHU 110 POACTBCHHBIM HAIIPABJICHUAM U CIICHHUAJIBHOCTAM: HpOTOKO.H

r. XabapoBck
2024 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenatens MK PHC

2025 r.

Pabouas nporpamma nepecMoTpeHa, oocyxaeHa 1 o1o0peHa s
ucrnonaeHus B 2025-2026 yueOHOM rofy Ha 3aceIaHuu Kadeapsl

(x110) TXX]
IIporokon or 20251, Ne
3aB. kadpenpoit Tpopumoruu B.B., kaHa. TexH. HAyK, TOLIEHT
Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay
Ipencenarens MK PHC

2026 .

Pabouas mporpaMma nepecMoTpeHa, 00CyXIeHa U 0X00peHa UIs
ucronueHus B 2026-2027 yueOHOM roay Ha 3acefaHud Kadeapsl

(x110) TOKO
[Iporokom or 2026 1. No
3aB. xaenpoit Tpopumosud B.B., kaHA. TeXH. HAyK, JOIEHT
Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay
[Ipencenarens MK PHC

2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa U 01o0peHa IS
ucnoiauenus B 2027-2028 yuebHoM roay Ha 3acegaHuu Kadeapsl

(x110) TXXI
IIporokon or 2027r. Ne
3aB. kadgenpoit Tpopumosud B.B., kaHa. TexH. HAYK, TOLEHT
Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay
IIpeacenarens MK PHC

2028 T.

Paboyas mporpamma epecMoTpeHa, 00cyskaeHa U 000peHa Ui

ucnonaeHus B 2028-2029 yuebHOM rofy Ha 3acegaHnu Kadeapsl
(x110) TXXKO

IIporokon or 2028r. Ne
3aB. kadenpoit Tpopumoswd B.B., kaHa. TexH. HayK, TOIECHT



Pabouast nporpamMma JUCHUIIIINHBI Tsaroesie QJICKTPHUUCCKHUEC MAILIMHBI

paspaborana B coorBercTBIU ¢ PI'OC, yTBep)XACHHBIM NPHKa30M MUHHCTEpCTBA 00pa3oBaHus U HayKH Poccuiickoi
®Oenepanun ot 27.03.2018 Ne 215

KBammduxarus HMH2KeHep nyTeil coo01eHns

®dopma 00yueHust 3a04Has

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO61mas TpyJ0eMKOCTh 53ET

Yacos 1o yueOHOMY IUIaHy 180 Buas! KOHTpONIS Ha Kypcax:
B TOM YHCIIE: 9K3aMeHsbI (Kype) 5
KOHTAaKTHas pabora 16 KYPCOBbIE MPOCKTHI 5
caMocTosITeNbHast pabora 155
4acoB Ha KOHTPOIIb 9

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

K
ype > Htoro
Bun zanstuit VIT | PIT

Jlexkumm
[IpakTrueckue
Hroro ayn. 16 |16 |16 |16
KonrakTHas 16 |16 |16 |16
pabora
Cam. pabora 155 | 155 | 155 [ 155
Yacel Ha 9 9 9 9
KOHTPOJITb
Hroro 180 | 180 | 180 | 180




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | KoHCTpYKITHs, XapaKTEPUCTHKU H YCJIOBUS PpabOTHI TATOBBIX MEKTPHUIESCKUX MaInH. KOMMYyTaIs U MOTeHITHAIbHBIC
YCJIOBUA HA KOJJIEKTOPE. Hepexoaﬂme TIPOLECCHI B TAT'OBbIX MallIMHAX. TsroBeie JABUIaTCIN IIOCTOSAHHOI'O,
IyJIbCUPYIOIIETO U [IEPEMEHHOI0 TOKA. VICIIBITAaHUS M TEXHUYECKOE 00CITyKUBAHHUE TATOBBIX MalliH. TsAroBbie
TpaHC()OPMATOPHL.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon nuciumminHer: | b1.0.39.07

2.1 | TpeGoBaHusi K NpeIBAPUTEIbHOM MOATOTOBKE 00yYaloIerocs:

2.1.1 | DrekTpuYecKue MaluHbI

2.1.2 | Beiciiast MaTeMaTHKa

2.1.3 | OneKTpoTeXHHUKA U HEKTPOHUKA

2.1.4| ®usuka

2.2 | JucuMIUINHBI U IPAKTHKH, JJI51 KOTOPBIX OCBOEHHE JAHHOI TUCHUTLINHBI (MOIYJIs1) HEOOXOTUMO KaK
npeiIecTBYIOLIee:

2.2.1 | IIpeanumioMHas IpakTHKA

3. IEPEYEHbDb IINTAHUPYEMBIX PE3YJIIbTATOB OBYYEHUS IO JUCHUTIJIMHE (MO YJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJIBHOM ITPOTPAMMBI

IIK-3: CnocodeH BBINOJIHATH 000CHOBAHME NAPAMETPOB KOHCTPYKIHUI U CHCTEM MOABHKHOIO COCTABA, OPrAaHU30BbIBATH
NMPOEeKTHPOBAHHE MPOIECCOB IKCIUIYATALIMH H 00C.TY’>KHBAHHS MOJABUKHOIO COCTABA

3HaThb:

COOpOYHEII YepTexX, 3ITEMEHTH TEOMETPUH JeTallel, akKCOHOMETPUIECKHE TIPOCKIINH JeTalel, H300pakeHHs M 0003HAYCHUS
JieTanel, OCHOBbI KOMIIBIOTEPHOI'O MOJEIIUPOBAHNUS A€Tallell TOJBUKHOIO COCTAaBa; OCHOBBI IIPOCKTUPOBAHUS IETANICH U Y3II0B
MAIIIMH 1 OCHOBBI KOHCTPYHUPOBaHHS; HOPMAaTUBHbIE JOKYMEHTHI IPU MIPOEKTUPOBAHUU U pacueTe TPAHCIIOPTHBIX OOBEKTOB;
COBPEMCHHBIE METO/IbI IPOSKTUPOBAHUS M pacyeTa TPAHCIIOPTHBIX 00BEKTOB; METO/IBI MOJICIIMPOBAHUS M pacueTa 3IEKTPOHHOH U
peoOpa3oBaTeTbHON TEXHUKH MIEKTPHIECKOT0 ITOABIKHOTO COCTABA; METO/IBI IIPOCKTHPOBAHIS M MaTEMaTHIECKOTO
MOJEIIUPOBAHUS Y3JI0B U arperaToB MEXaHUYECKOM 4aCcTH MIEKTPUYECKOTO MOJBHKHOIO COCTaBa; alllapaThl U CXEMBI
3NEKTPUUECKOT0 MOJBIXKHOTO COCTaBa U OCOOCHHOCTH MX SKCIUTyaTal[MX HAaBBIKAMHM ONPEAEIICHUS] HENCIIPABHOCTEH ammaparoB U
CXEM 2JIEKTPUUYECKOT0 ITOBM)KHOI'O COCTABA; KOHCTPYKIIMIO TSTOBOTO NPUBOJ NEKTPUUECKOT0 MOJBIXKHOIO COCTABa U yCIIOBUS €I0
9KCIUTyaTaly; KOHCTPYKIHIO TATOBBIX ABUraTeIeH 3IEKTPUYECKOro IOABUKHOIO COCTABA U YCIIOBHS UX AKCILIyaTalluy;
0COOEHHOCTH CHCTEM YIIPaBJIEHHs 3IeKTPOIOIBHKHOIO cOCTaBa; kiaccudukaruo I'CM; 3aKOHbI XUMUYECKON KUHETUKH U
TEpPMOANHAMUKH MPUMEHHUTENBHO K OKUCIIEHHIO, XPAHEHHIO, TPaHCTIOPTUPOBKE M dkcIutyatanuu I'CM; coctapnstomue CAITP
(CAD, CAM, CAE - CIM); mecto pa3nuygHbix coctasisonx CAIIP B mponexypax KH3HEHHOTO IUKIIA TIOBIDKHOTO COCTABA;
METO/Ibl aBTOMaTU3UPOBAHHOI'O IPOCKTUPOBAHUS U PACYETa MEXaHUYECKUX U DJIEKTPOHHBIX YCTPOUCTB

YMeTh:

BhINONHATH 3CKU3BL, AeTanel MAIIUH C UCTIOIb30BAaHUEM KOMIBIOTEPHBIX TEXHOJIOIHH, YUTATh COOPOUHBIE UEePTEKH U 0POPMIIATH
KOHCTPYKTOPCKYIO JOKYMEHTALHIO; HCIIO0Ib30BaTh COBPEMEHHBIE TEXHOJIOIMH IIPOSKTHOM AESTENLHOCTH B chepe
MAIIMHOCTPOCHNUS, Pa3padaTHIBaTh KOHCTPYKTOPCKYIO M TEXHOJIOTHUYECKYIO JOKYMEHTAIHIO C MCIIOIB30BaHIEM KOMITBIOTEPHBIX
TEXHOJIOTHH; ONIPEAeNATh MapaMeTphl IPHUBOIOB MAIINH, Pa3padaThBaTh KHHEMATHUECKHE CXEMBI IIPOCKTUPYEMBIX MAIINH U
MEXaHU3MOB; BBINOJTHATH MPOEKTHPOBAHUE U PACUET TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHBHBIX
JIOKYMEHTOB; BBIIIOJIHSTH 00OCHOBAHHE [TapaMEeTPOB KOHCTPYKIIMH KOHCTPYKIMI M CHCTEM TATOBOTO IIOJBHKHOTO COCTABA;
PacCUUTHIBATE AIEMEHTHI U Y3IIbI SJIEKTPOHHOH 1 IIPeo0pa3oBaTeNbHON TEXHUKN IEKTPHUECKOTo TOIBIKHOTO COCTaBa; BEIOMPATh
KOHCTPYKTHBHBIE [1aPaMETPbl MEXaHUYECKOH YaCTU 3IEKTPUUECKOrO MOJBUXKHOIO COCTaBa; IIPUMEHATh METObl MOAEIUPOBAHHS U
pacdeTa annapaToB U CXEM JIEKTPUUECKOro MOIBIKHOTO COCTaBa; PACCUMTHIBATH U aHATM3UPOBATh XapAKTEPUCTUKH U MapaMeTphl
TATOBOTO IPHUBOJA AIICKTPUIECKOTO MOABIKHOTO COCTAaBA, M CTATHYECKUX MPeodpa3oBaTeliel SIeKTPUIeCKOro MOABMKHOTO
COCTaBa; IPUMEHATh OCHOBHBIE METO/Ibl PACU€Ta KOHCTPYKLIUY TATOBBIX HIEKTPUUECKUX MAIIUH; OPIraHU30BbIBATh IPOCKTUPOBAHUE
U TIOCNIEAYIONIYIO SKCILTYaTaI[HI0 CUCTEM YIPaBICHUS IEKTPONOABMKHOTO COCTaBa; MPOBOJUTH UCCIIEIOBAHUS COCTaBa, CTPOCHHUS,
XUMHYECKHX U (U3MKO-XuMuuecknx cBoiicts ['CM, ¢ ucnonbp30BaHueM COBPEMEHHBIX METO/IOB XMMHH; IIpeJyIaraTh CIIocoObl
HOBBIIEHHS 3¢ dexTrBHOCTH Henonb3oBannsa I'CM; npumMensts CAIIP i1 mpoYHOCTHBIX pacyeTOB MEXaHHUYECKHX YCTPOICTB,;
UCIIO0JIb30BATh CPEACTBA MOJIEIUPOBAHUS U KOHCTPYUPOBAHUS 3JIEKTPOHHBIX YCTPOUCTB MOABUKHOIO COCTAaBa; ONTUMU3UPOBATh
00bekThI poekToB B CAITP

Baanernb:

KoMmbroTepHBIMI IPOrpaMMaMy IIPOSKTUPOBAHUS ¥ pa3pabOTKH YepTExeH feTaleld IoJBHKHOTO COCTaBa; HaBbIKAaMH pacueTra
THUITOBBIX Y3JIOB U JieTallel, Tog0opa CTaHIapTHEIX W3AEIHI B COCTAB Y3JI0B M MAIlINH, 0QOPMIICHNS TEXHUIECKON TOKyMEHTAIUH B
cootBercTBHH ¢ TpeboBanmsaMHu ECK]I, TexHOMOrHSIME pa3pabOTKH MPOEKTHOW M KOHCTPYKTOPCKOM JOKYMEHTAIUH C
UCTIONb30BAHUEM KOMITBIOTEPHON TEXHUKH; HABBIKAMU BBIOOpA TEXHUUECKHUX ITAPAMETPOB, MPOESKTUPOBAHUS U pacyeTa
XapaKTEePUCTHK HOBBIX 00Pa3L0B 0OBEKTOB MOABIKHOTO COCTaBa, €ro Y3JIOB, arperaroB, 000pyA0BaHNU; HABBIKAMU OIIPEICIICHUS
HEHCIPABHOCTEH M HACTPOHKY MIEKTPOHHON M IPeoOpa3oBaTeIbHON TEXHUKH 3IEKTPUIECKOT0 MOABIDKHOTO COCTaBa; METOJAMHU
MPOEKTHPOBAHUS U MAaTEMAaTUIECKOTO MOAEIHUPOBAHHS PabOUHX MIPOLECCOB Y3TI0B U arperaToB MEXaHUUECKOH 9acTu
NEKTPUYECKOr0 MOJBIKHOTO COCTAaBa; HABBIKAMU YTEHHUS U Pa3pabOTKH CXEM JIEKTPUUECKOI0 MO/IBIXKHOTIO COCTaBa, HABBIKAMU
pa3pabOoTKH ammapaToB MEKTPHUESCKOTO ITOJBIKHOIO COCTAaBA, HABBIKAMH OIPE/IETICHNS HeHCIPABHOCTEH almapaToB U CXeM




QJIEKTPUYCCKOT'0 NOJABUIKHOI'O COCTaBa; METOAaMU BI:I60pa OJIEMEHTOB TATOBOI'O IMTPHUBOJA SJICKTPUICCKOI'O MMOJABUKHOI'O COCTaBa U
aHaJIN3a TEXHUKO-DPKOHOMUYECKHUX MoKa3aTeaei pa60TLI TSATrOBOI'O IPpUBOJA; BJIIAACHUA METOJaMU BLI60pa nmapaMeTpoB, METOAAMHA
MMPOCKTUPOBAHU, MOACITUPOBAHUSA TATOBBIX J:[BPI]"aTeJ'Ieﬁ AJICKTPUYCCKOI'O IMOABUKHOI'0 COCTaBa; MCTOAAMHU IMTPOCKTUPOBAHUC

CHCTEM YIPaBIICHHS TEKTPOIOABIKHOTO COCTaBa; HaBbIKaMHu 1o100pa ['CM ¢ ucnonp30BaHHEM XUMHUYECKHX, (pr3uko-

XUMHUYECKUX MeTOA0B; TepMmuHoiorueii CAIIP;
HaBBIKAMHU pabOThI B COBPEMEHHBIX MaKeTax MpukiIaaHbix mporpamMM CAITP; ocHOBaMU MPOSKTHPOBAHUS M ONITHMHU3AITUH
MEXaHUYECKUX U NEKTPOHHBIX YCTPOUCTB MOJIBUKHOTO COCTaBa

4. COIEP KAHUE JUCHUIIJIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM) C YKAZAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB M BUJ0OB YUEBHBIX 3AHATHI

Kon
3aHATHSA

HaumeHoBaHue pa3iesioB U TeM /B
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
14707

Jlutepartypa

Hnre
PaKT.

IIpumeuanue

Pazgen 1. Jleknun

1.1

OO011He CBEICHUS U UCTOPUS TATOBBIX
anexkTpudeckux MamH. KoHCTpyKIus
TATOBBIX ABHUTATeJeH. Y cIOBUS pabOThI
TATOBBIX JBUTATENCH. XapaKTEPUCTUKU U
CBOICTBA TATOBBIX

asurateneil. [IpyHIUIB! pery1upoBaHus
PEKUMOB pabOThI TATOBBIX

nsurarenei. /JIex/

I1K-3

J1.1
J1.2J12.1
2.3

1.2

IoTeHIMaIbHBIE YCIOBHS Ha
koutekTope. KoMMyTarnust TAroBbix
JIBUTaTejIe MOCTOSHHOIO
ToKa.J[OMOTHUTEIbHBIC TIOTIOCA B
T3/1.KomMrieHcamonHas 0OMOTKa B
T3O.OCco0CHHOCTH TATOBBIX JIBUTATENICH
MyJIbCUPYIOLIEro Toka. /JIex/

I1K-3

JI1.1
J1.2J12.1
2.3

Paznen 2. [IpakTnyeckune 3aHATHSA

2.1

IIpoexktupoBanue TOJl mocTosTHHOTO
TOKA.

Pacuet OCHOBHBIX ITapaMEeTPOB OOMOTKH
SIKOPSI, Pa3MEPOB Ma30B U 3yOII0B.
[Topsiok onTUMAaIEHOTIO IPOEKTUPOBAHUS
TATOBBIX ABUrareneu. [IpoextupoBanue
T nmyabcupyroriero Toka.CocTaBieHne
9CKHU3a MAarHUTHOH LIENH TATOBOTO
neurarens. OnpeneneHue
HaMarHUYMBAIOMIEH CHIIBI TJIaBHBIX
MIOJIFOCOB U YHCJIa UX BUTKOB.

Mp/

IIK-3

J1.1
JI1.2J12.1
J12.3

2.2

OrnpeiernieHre MAarHUTHOTO TIOTOKA
TSTOBOTO IBUTATEIISI, UTHHbI
[IMXTOBAHHOTO MAKEeTa SKOPS, pacuer
KOMITCHCAIIMOHHOW OOMOTKH.

Pacuer BEeHTHISIIINY ¥ HATPEBAHHSI
TSTOBBIX BHTareneii.Onpenenenne
TEXHHKO-DKOHOMUYECKHX MOKa3aTeei
TSATOBOTO JIBUTATEIIS.

IpoexTHpOBaHKe BCIIOMOTATEIBHBIX
maruuH. OnpeeneHne TeXHUKO-
9KOHOMHYECKHX MOKa3aTeNIel TATOBOro
JIBUTATEJISL.

[poexTrpOBaHKe BCIOMOTATEIBHBIX
MalluH

Mp/

I1K-3

J1.1
J1.2J12.1
2.3

23

OmnpeenieHue TEXHUKO-3KOHOMHUECKHX
TOKAa3aTEeNeH TATOBOTO IBUTATEIIS.
IpoekTHpOBaHHUE BCIIOMOTATEIbHBIX
marius /TIp/

I1K-3

JI1.1
J1.2J12.1
2.3

Pa3nen 3. CamocTosiTeibHast padoTa

3.1

IMoxaroroBka k nexmusm /Cp/

24

I1K-3

J1.1J11.2
JI1.3J12.1
2.3




32 IToaroroBka K NpakTUYECKUM 5 25 TIK-3 JI1.1 0
3ansaTusiM /Cp/ JI1.2J12.1
J2.3
33 IlonroroBka K BBITOJHCHHIO U 3aIUTE 5 30 TIK-3 JI1.1 0
naboparopHbIX padot /Cp/ JI1.2J12.1
J2.2J12.3
34 TToaroroBka K BBIIOJIHEHHIO U 3AIIIUTE 5 36 TIK-3 JI1.1 0
Kypcosoro npoexra /Cp/ J1.2J12.1
J2.3
3.5 IMoxroToBka k sx3ameny /Cp/ 5 40 I1K-3 J1.1 0
JI1.2712.1
J2.3712.4
Paznen 4. Ox3amen
4.1 /Dx3amen/ 5 9 TIK-3 JI1.1 0
JI1.2712.1
J12.3

5. OIEHOYHBIE MATEPHAJIBI JIJIsI TIPOBEJEHUS TPOMEKYTOYHOM ATTECTALIAA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI /1JI51 OCBOEHUS TUCHUIIUHBI (MOTYJIs1)

ABTOpr, COCTaBUTECIIN

3arnaBue

UsnarenscTBo, roj

JI1.1 | daBeipoB FO.A., TsroBBIC ANEKTPUUYECKUE MALTUHBL: yueO. mocodue 1Jisi By30B Xabaposck: U3n-o IBI'YIIC,
IInsackun AK. 2013,
JI1.2 | Ilnsackun AK,, IIpoekTHpoBaHNE ACUHXPOHHBIX TSATOBBIX MEKTPUUECKHX Xabaposck: Mza-so IBI'YIIC,
Hasrmos FO.A. JIBUTATEINEi: METOA. TOCOOHE TI0 BBITIOIHEHHIO KYPCOBOTO 2014,
MIPOEKTa
JI1.3 | Ulep6akos B.T'"., TsroBble aeKTpUYECKHE MAIIUHBL: YUeOHUK I BY30B XK. 1. Mockpa: ®T'BOY YuebHo-
Ietpymmn AL TpaHCIopTa METOAUYECKUH LIEHTP 110
00pa3oBaHHIO HA
JKEJIE3HOJIOPO’KHOM
TpaHcnopre, 2016,
6.1.2. IlepevyeHb TOMOJHUTEIbHOM JINTEPATYPbI, HEOOXOAUMOI /151 OCBOCHHS TUCIUILTUHBI (MOIYJI5)
ABTODBI, COCTaBUTENH 3arnaBue WznarenscTBo, o
JI2.1 |Ilep6axor B.T. TAroBeie 21EKTPOJBUTATEIHN IIEKTPOBO3OB HoBouepkacck: Haytumnyc,
1998,
JI2.2 | daBbinoB FO.A. TsAroBbIe AMEKTpUYECKUE MAITUHBL: MeToJ1. yKa3aHus Mo Xabaposck, 1999,
BBITIOJTHEHHIO KYPC. IPOEKTa
JI2.3 | JdaBsimoB FO.A. TsroBole neKTpUYeCKre MAIUHB: MeTOoA. YKa3aHus 1Mo Xabaposck: U3a-so IBI'VIIC,
BBIMOJTHEHHUIO JTAOOPATOPHBIX padoT 2003,
JI2.4 |Ilnackun AK. UccnenoBanre KOMMYTallUU TATOBBIX SJEKTPUUYECKUX MAIIIHH: Xabapogrck: M3n-so JIBI'VIIC,

Merton. ykazaHHs 110 BBIII. J1a0. paboT

2006,

6.3 Ilepevyens HHGOPMALMOHHBIX TEXHOJIOIHI, HCIOJIB3yeMbIX IIPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IIpoLecca 1o
JUCHMILINHE (MOAYJII0), BKJIKYAs NepedyeHb IPOrpaMMHOro odecrnevyeHnss ¥ HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

(npu Heo0X0AUMOCTH)

6.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

ACT Tecr - Kommieke mporpamm Ii1s co3gaHusl 0aHKOB TECTOBBIX 3aJaHUIl, OpraHU3alUH U IPOBEICHUS CEAHCOB
tectupoBanus, Tui. ACT.PM.A096.J108018.04, nor.372

Zoom (cBOOOIHAS JTUIICH3HS)

Free Conference Call (cBoOoaHast TULIEH3MS)

Microsoft Visual Studio 2015 F#, cBo6oan0 pacnpoctpansemoe [10

AutoDESK (AutoCAD, Revit, Inventor Professional, 3ds Max u ap. ) - CAIIP, 6ecrutatHo mist OY

6.3.2 Ilepeyenb HHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM

[Ipodeccnonanshas 6a3a NaHHBIX, UHHOPMALMOHHO-CIIpaBouHas cuctema I'apanT - http://www.garant.ru

IMpoceccuonansHas 6a3a gaHHBIX, HH()OPMAIIMOHHO-cIIpaBodHas cucteMa Korcynsrantllitoc - http://www.consultant.ru

IMpoceccnonansHas 6a3a aHHBIX, HH)OPMAIIMOHHO-CIIpaBOYHas cucTeMa TexakcnepT - http:/www.cntd.ru




7. OMACAHUE MATEPUAJIBHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS
OBPA30OBATEJIBHOI'O ITPOLTECCA IO JUCHUIIJIMHE (MO YJIIO)

Aynutopust Haznauenne OcHareHne
3322 TlomermmeHns A1 CaMOCTOATENBEHOM PadOTHI TemaTuueckue TIakaThl, CTOJNBI, CTYJIbsI, CTEIUIaKH KoMIploTepHas
obyvaronuxcs. YnraneHsrit 3a1 HTB TEXHHKA ¢ BO3MOKHOCTBIO MOAKIIIOYCHUS K ceTH MHTepHeT, CBOOOTHOMY
nocrymy B 9bC u JUOC.
3116 Jlexumonnas ayauropust Komrmiekt yue6HO# Mebenu (80 mocagouHbIX MECT), METIOBast JOCKa,

TpuOyHa, KOHAUIMOHED (2 WIT.), IPOCSKIIMOHHbIH SKpaH, HETTOII,
MyJIbTHMeUHHBIH npoekTop. Microsoft Windows 10 (kadenpanbuas
3NIeKTpoHHast juil., 6/¢c) Jlor. Ne 600 ot 30.12.2016, Microsoft Office 2007
Open License 42726904* (xadenpanbHas 3neKTpOHHAsI UL, 6/c) gor. Ne
1C-178224 or 17.09.2009.

3112 JlaGopatopus "Tsroseie snekTpudeckrue MamuHbl", | KommiekT yueOHoi Mebernn, 1abopaTopHbIe CTEHABI, MaKeT TATOBOTO
JurinomMHBIH 3ai neuratenst Hb-418, maket acuaxponnoro TOJl, MpOEKIIMOHHBIN 3KpaH,
TepCOHANBHBIE KOMITBIOTEPHI T cTeHa0B. Microsoft Windows 10
(xacenpanpHasi, aMeKTpoHHas JHL., 6/c) Jor. Ne 600 ot 30.12.2016,
Microsoft Office 2007 Open License 42726904* (xadenpanbHas,
3NIEKTpOHHast L., 6/c) Jor. Ne 1C-178224 ot 17.09.2009.

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIUXCS IO OCBOEHHUIO JTUCTIIUITJIMHBI (MO YJIS)

Jn1s1 yCTIeIHOTo YCBOCHHUS TUCIUITIMHEL M PAIIHOHAIBHOTO paclIpeIeTIeHIsI BpeMEHN HE0OXOIUMO PYKOBOICTBOBATHCS
KaJICHIAPHBIM [UIAHOM Y4EOHO-METOMYECKUM U HH(POPMAMOHHBIM 00ECIIeYeHHEM, CIIMCKOM OCHOBHOI U TOIOJHUTEbHOM
JIATEPaTypHl, a TAKXKE HHTCPHET PECypPCaMH.

B nporiecce n3ydueHNs QUCIUIUIAHBI CTYAECHTHI JOJDKHBI H3Y4YNUTh BCE TEMBI JICKIIOHHBIX M MPAKTHYECKUX 3aHATHH, BEITTOTHUTD
nabopaTopHbIe PabOTHI M KypCOBOil MPoeKT. Llenpro mpakTUYeCKUX 3aHATHH, BBIIIOTHEHUS Ta00paTOPHBIX paboT U KypcOBOTO
MPOCKTA SIBISICTCS 3aKPEIUICHUE 3HAHUI, TIOyYeHHBIX CTYACHTAMH MIPU M3yYCHUHU JUCIHUIUIMHBI, 8 TAKXKE 3aKPEIICHUES OCHOBHBIX
pa3zenoB BEIOOPA M pacdeTa TATOBBIX dJICKTPOIBUTaTENCH.

[IpakTiueckne 1 1abOpPaTOPHBIC 3aHATHSA, @ TAKXKE BBITIOTHEHHBIE IPOEKTHBIE PAacUETHI M 1a00paTOpHBIE PAOOTHI OIICHUBAIOTCS
npernogaBaTelieM Ha KaKIOM 3aHITHH.

KypcoBoii IpoeKT BBIOIHACTCS ¢ COOJIIOACHHEM YCTAaHOBJICHHBIX IIPAaBIII 0QOPMIICHHS U yKa3aHUEM CITUCKA JINTEPATYPHI.
Kypcogoit mpoekrt (KIT) craérest Ha mpoBepKy mpernopaBarenio. B ciydae, ecin KypcoBoi IPOEKT BBITIONHEH B ITOTHOM 00BbeMe U B
HEM OTCYTCTBYIOT PacueTHBIE OIIHOKH, TO OH JOITyCKAeTcs K 3amuTe, B mpoTuBHOM ciaydae KII He mommyckaercs K 3aIliuTe U €ro
HEo0XOMMO JI0pab0TaTh U CIATh HA MIOBTOPHYIO IPOBEPKY BMECTE C MPEIBLAYLICH U JOMOTHEHHON YaCThIO MOCIIEC 3aMeUaHHH.
KypcoBoif mpoeKT, BEIIOIHEHHBII HE B COOTBETCTBHE C BBIITAHHBIM 33JJaHHEM K 3alIUTE HE JOITyCKAaeTCs.

K sx3aMeHy, W/uim aTTeCTallMOHHOMY TECTHPOBAHHUIO TOMYCKAIOTCS CTYACHTHI, OCBOMBIINE YIeOHBIN MaTepHal, 3alIUTHBIITHE
KypPCOBO#1 IPOEKT U BBIMOJHUBIINE BCE MPAKTHUYCCKUE U TA0OPATOPHBIC 3aaHUsL.

Y4eOHO-MeTOIMYeCKIE MaTePHABI JJIsl CAMOCTOSITEIBHOM PaOOThI 00YYaIOIINXCsI U3 YUCIIa HHBAIUIOB U JIMI C OTPAaHUICHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBS IIPEIOCTABIAIOTCS B (JOpMax, aJaliTHPOBAHHBIX K OTPAHMYCHUSIM MX 3I0POBbS ¥ BOCHIPHSTHS
uHpopmaruu. s Inn ¢ HapylIeHHeM 3peHus: B eyaTHoOH GpopMe yBennueHHbIM pUQTOM, B (JOpME IEKTPOHHOTO JOKYMEHTa, B
¢bopme aymuodaiina. s M| ¢ HAPYIICHASIMH ONOPHO-IBUTATEIFHOrO arnapara: B nedatHoit hopme; B (hopMe JIEKTPOHHOTO
JIOKyMeHTa, B (hopMme ayauodaiina, B popme Buaeodaiina. Jis auil ¢ HapyleHHeM ciiyxa: B iedaTHoi Gopme; B hopme
3JIEKTPOHHOTO TOKyMeHTA. J[aHHBIH ITepedeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA 00yJaroITHXCs.
pEeKOMEH/TyeMast JINTepaTypa.

ITpoBeneHue y4eOHOTO Mporecca MOXKeT OBITh OPraHU30BaHHO ¢ Hcnonb3oBanneM DVIOC yHuBepcHuTeTa H B IU(POBOH cpele
(TpymITEI B COIMATBHBIX CETAX, AEKTPOHHAS [TOYTA, BUACOCB3b U JIp. IIaThOpMBI). YdeOHbIe 3aHATHs ¢ npuMeHerneM 10T
MPOXOAT B COOTBETCTBUHU C YTBEPXKICHHBIM pacHucaHueM. TeKyuii KOHTPOIb U IPOMEXyTOUHas aTTecTalus 00yJaromuxcst
nipoBonutcs ¢ npumeHenuem J1OT.

Pexomennyemast nureparypa

1. TsroBBIE MEKTPUYECKHE MALTHHBI yue0. mocobue Ayt By30B Hasernos F0.A., ITnsackur A.K. Xabaposck: W3n-Bo

JABI'YIIC 2013

2.IIpoexTrpoBaHUE aCHHXPOHHBIX TATOBBIX JNEKTPUUYECKHUX JBUTATENeH METOJ. TOCOOHE TI0 BBITIOJIHEHHIO KYPCOBOTO MPOEKTa
[Mnsackun AK., Jaseinos FO.A. Xa6aposck: M3a-so JIBI'YIIC 2014

3.TaroBblie 3MEKTPUUECKUE MAITHBI y4eOHHK JUTs By30B Xk.1. TpaHcnopra Illep6akos B.I'., [Tetpymun A.JI. Mocksa: ®I'BOY

Y4eOHO-METOANYECKHH [IEHTP IO 00pa30BaHUIO HA XKEJIE3HOJOPOXKHOM TpaHcmopte 2016
Tema xypcoBoro npoekta: [IpoekTupoBaHUE TATOBOTrO HNEKTPOABUTATENS.

Bonpock! k 3x3aMeHy

Oransl pa3BUTHS NEKTPOMALIMHOCTPOEHUS

OCHOBHBIE TATOBBIE ANEKTPUUYECKHE MAIIUHBI COBPEMEHHBIX JTJOKOMOTUBOB Poccuun

Knaccudukamus TOM
Bupl TATOBBIX M BCIIOMOIaTEIbHBIX MaIIuH

Eal el




5. TpeboBaHMS K TATOBOMY HPHUBOAY JTOKOMOTHBOB

6. Cnoco0s! nogsemuBanus T/

7. KunemaTtndeckue cXeMbl TATOBBIX ITepeaad

8. OneMeHTs! KOHCTPYKIHUH TOJl MOCTOSHHOTO TOKA

9. OnemeHThl KOHCTpyKIMu AT/]

10. ®daxropsl, BozaeicTpytonue Ha TOJ]

11. OcobennocTr dKcTyatanui TOJl Tpy30BEIX IOKOMOTHBOB
12. OcobennocTy 3kcmryaramu TO/l maccaXXUpCKUX MEKTPOBO30B
13. Pexumbr padotsr TO/]

14. MarHuTHble U Harpy304Hble XapakTepucTuku TIOJ]

15. OneKkTpoMexaHHIecKue XapakTepucTuku TIJ]




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CnennansHocts 23.05.03 ITIOABUKHOM COCTAB KEJIE3HBIX JIOPOT
Crnennanmn3zanusi: JJIeKTPUYECKU TPAHCIOPT KeJIe3HbIX 10POr
JAucuuniimna: Tsarosple 3JieKTPpUYeCKHe MAITUHBI

dopmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpMTepHeB M MIKAJ OLeHUBAHUSA KOMIICTCHIN.

[TokazaTenu U KpUTEpPUN OLIEHUBAHUSI KOMIIETEHLUI

OOBekT YpoBHH CHOPMUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTATOB 00yIEHUS
O0yuatomuiics Huskuii yposens YpOBEHB pe3yabTaTOB 00yIECHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TTIOPOTroBOTO

[IIxanpl OLeHUBAaHUS KOMIIETEHLMHI [P cllade SK3aMEHa WM 3a4€Ta C OLICHKOU

JocTurnytslii
YPOBEHB
pe3ynbTara
0o0viIeHns

XapaxTepucTiuka YpoBHS C(POPMHPOBAHHOCTH
KOMIIETEHIIUH

[IIkana oneHUBaHUS

DK3aMeH WM 3a4eT C
OLICHKO

Husknit
YPOBEHb

OO6y4arormuiics:

-00HapyXWJI TIPOOETIBI B 3HAHUSX OCHOBHOTO Y4eOHO-ITPOTPaMMHOTO
MaTepuana,;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKY B BBITOITHCHHUH 3a/IaHUH,
MPEYCMOTPEHHBIX IPOTPaMMO;

-HE MOXET HPOJODKUTH O0YUCHHUE WITU [IPUCTYITUTH K
po(eCCHOHANBHOM AEATEIBHOCTH 110 OKOHYAHUH MTPOTPaMMBbI 0e3
JIOTIOJTHUTENBHBIX 3aHATHI 10 COOTBETCTBYIONICH AUCIIUTLINHE.

HeynosiersopuressHo

[Toporossrii
YPOBEHb

OO6y4aroruifcs:

-00HapyKWJI 3HAHUE OCHOBHOT'O y4€OHO-IIPOrpaMMHOTO MaTepuaja B
00bEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IpeCTOosIIer
npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIPABIISICTCS C BBIOJIHEHUEM 33aHHMH, IPEyCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOH, peKOMEHIOBaHHOH paboueit
MPOrpaMMON TNCINTUIHHEI,

-JIOITyCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBIOITHEHUH
3aJaHui 0 y4eOHO-TIPOTPaMMHOMY MaTepHaiy, HO o0nagaer
HeO6XOJII/IMBIMI/I SHAHUAMU IJI UX YCTPAHCHHUA 1104 PYKOBOJICTBOM
IpenojaBaTens.

VYIOBIETBOPUTENBHO

IToBEIIIEHHBIH
YpOBEHb

OO0yuaromuiics:

- 0OHapYXWUJI MOJTHOE 3HaHNE Y4eOHO-ITPOrpaMMHOTO MaTEepHaa;
-YCIIEHIHO BBINONHUN 3aJJaHuUs, IPELYCMOTPEHHBIE IPOrPaMMO;
-YCBOWJI OCHOBHYIO JIUTEpATypy, PEKOMEHI0BaHHYIO paboueh
MPOrPaMMON AUCHUILIUHBI;

-TIOKa3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO
MaTepHaa;

-CIIOCOOCH K CaMOCTOSTEIbHOMY ITOTIOJTHEHHUIO 3HAHUH 10 y4eOHO-
MIPOrPaMMHOMY MaTEpHaTy U OOHOBJICHHUIO B XO/I€ NATbHCHIIICH
y4e0HOI paboThI U MPOHECCUOHATIBHON JIESITEIBHOCTH.

Xoporio




Bricokuit
YpOBEHB

OO0yuaromuiics:

-00HapyXWJI BCECTOPOHHKE, CUCTEMAaTHUECKUe U ITTyOOKHe 3HaHUS
y4eOHO-IPOrpaMMHOTO MaTepHana;

-yMeeT CBOOOJTHO BBINOJHSTH 33/1aHHs, IPEYCMOTPEHHBIE
IIPOTrPaMMOI;

-03HAaKOMMJICS C JOTIOJTHUTEIILHON JINTEPaTypoOi;

-YCBOWJI B3aMOCBSI3b OCHOBHBIX TIOHSTHH AUCIMIUIMH U UX 3HAUCHHE
U IproOpeTeHHS IPOQPECChH;

-TIPOSIBHJI TBOPUYECKUE CIIOCOOHOCTH B TIOHUMAaHNH yIeOHO-
IPOTpaMMHOTO MaTepuaia.

OT1IM4HO

[kaxs! olleHMBaHUS KOMITETSHITUI TIPH 3aIIUTe KypCOBOTO IPOEKTa/KypcOBON pabOTHI

Hocturnytslii
YPOBEHB
pesynbTara
o0Oy4yeHuns

XapakTepucTHKa YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHIIMH

IIIkama
OLIEHUBAHUS

Huzkmit
YpOBEHB

Copeprxanue pabOTHI HE YIOBIETBOPSIET TPEOOBAHUAM, IPEABSIBIIEMBIM K
KP/KII; na 3amute KP/KIT oOyuatoruiics He cMOT 000CHOBATh pe3yJIbTaThl
NpOBeACHHBIX pacueToB (uccnenoanuil); uens KP/KII e nocturuyra;
CTPYKTypa paboThl HapylaeT TpeOOBaHHsI HOPMATUBHBIX JIOKYMEHTOB;
BBIBOJIbI OTCYTCTBYIOT WJI HE OTPAXKAIOT TEOPETHUECKUE ITOJI0KEHHS,
obcyxaeMble B padoTe; B pabote MHOTO opdorpadrieckux OMMOOK,
OIICYATOK U JIPYTHX TEXHUYECKHX HEAOCTaTKOB; SI3bIK HE COOTBETCTBYET
HOpPMaM Hay4HOTO CTHJISI PEUH.

HeynosnerBopute
JIBHO

IToporossiii
YPOBEHb

ConeprxaHue pabOTHI YIOBICTBOPSIET TPCOOBAHUAM, MIPEIBSIBIICMBIM K
KP/KII; na 3amure KP/KII oOyuaronruiicst He cMor 000CHOBATH BCe
PEe3yJIBTaThl IPOBEICHHBIX PacueToB (KccienoBanuii); 3anqaun KP/KIT
peLICHBI HE B MOJHOM 00beMe, 11eJ1h He JIOCTUTHYTA; CTPYKTYpa paboThl
oTBeuaeT TpeOOBAHUSIM HOPMATHUBHBIX JIOKYMEHTOB; BHIBOIbI TPUCYTCTBYIOT,
HO HE TOJIHOCTBIO OTPAXKAIOT TEOPETUUECKHIE TIOJIOKEHHUS, 00CYkKIaeMbIe B
paborte; B paboTe IpUCYTCTBYIOT opdorpadudeckre onmbKu, OneyaTku;
SI3BIK COOTBETCTBYET HOPMaM HaydyHOTo cTHIIs peuw; mipu 3amuTte KP/KIT
00yJarOIIUICs W3IaraeT MaTepra HEOIHO U A0IYCKaeT HETOYHOCTH B
OIPEICIICHUH MOHITUH WK (HOPMYITHPOBKE TPABHUIT; 3aTPYAHACTCS WA
OTBEYAET HE MPABUIILHO HA NTOCTABJICHHEIIN BOIIPOC.

YI[OBHGTBOpI/ITeJ'IL
HO

TToBBIIIEHHBIN
YpOBEHB

Conepxkanue paboThl yIOBIETBOPSET TPEOOBAHUSM, ITPEABSIBISIEMBIM K
KP/KII; na 3amute KP/KII o6y4atomuiicst cMOT 000CHOBATH BCE PE3Y/IbTAThI
MIPOBEJICHHBIX pacueToB (uccienopanuii); 3anaun KP/KII pemmens! B HoJHOM
o0BeMe, 11eJIb JOCTUTHYTA; CTPYKTYpa paboThI OTBEYaeT TpeOOBaHUAM
HOPMAaTHBHBIX TOKyMEHTOB; BEIBOJIBI IPUCYTCTBYIOT, HO HE TIOJIHOCTBIO
OTPaXKAIOT TEOPETUIECKUE TIO0XKEHH, 00CYKIaeMble B paboTe; B paboTe
MPAaKTHYECKH OTCYTCTBYIOT oporpadudeckne OmmOKH, OeYaTKH; SI3BIK
COOTBETCTBYET HOpMaM HAy4IHOTO CTHJIS peun; npu 3amure KP/KII moHo
oOyuaroluiics u3naraet MaTepual, JaeT MPaBUIIbHOE OIpe/ICICHIe
OCHOBHBIX HOHHTHﬂ; 3aTPYAHACTCS WIN OTBCUACT HE IMPABUJIBHO Ha

Xopomio

Bricoknit

Conepxkanue paboThl YIOBIETBOPSET TPEOOBAHUSM, ITPEABSIBISEMBIM K
KP/KII; na 3amumte KP/KII oGy4atomuiicst cMOT 000CHOBATh BCE PE3YJIbTAaThI
MIPOBEJCHHBIX pacueToB (uccienoBanuii); 3agaun KP/KII pernrens! B mogHOM
o0beme, 1IeTb IOCTHTHYTA; CTPYKTYpa padoThI OTBEYAET TPEOOBAHUAM
HOPMAaTHBHBIX JOKYMEHTOB; BBIBOJIbI IPHCYTCTBYIOT M MIOJTHOCTHIO
OTPaYKAIOT TEOPETUIECKUE TTOI0KEHH, 00CYKIaeMble B paboTe; B paboTe
OTCYTCTBYIOT OpdorpaguuecKie OMMOKN, ONEUYATKH; I3bIK COOTBETCTBYET
HOpMaMm Hay4yHoro ctuiisi peun; rpu 3amure KP/KIT oOy4aromniuiicst moiaHo
U3JIaraeT MaTepHal, JIaeT MPaBUIIbHOE OIPe/IeJICHUEe OCHOBHBIX TIOHSTHIA;
YETKO M TPAMOTHO OTBEYAET Ha BOIPOCHIL.

OTI4HO

OmnucaHue IIKa OLCHHUBAaHUA
KOMHCTCHL{I/II/I 06yqa10meroc;{ OLICHUBACTCA CIICAYIOIIUM 06pa30M:




IInanupyemsblit CopeprkaHue Kajabl OIICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3yJibTaTa 00yueHHUs
p?c};ﬂof;j? HeynosnerBoputenbH | YnOBIETBOPUTENBHO Xopouio OT1maHO
He 3aureno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6Hocth OOyuaroruiics OOyuaroruiics OOyuaromiuiics
oOyuarorerocs crocobeH JEMOHCTPHUPYET JEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSTEIBHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITETBHO-MY
HAJIMYHE 3HAHUU TIPU | HATHYHE 3HAHWHA TIPU TIPUMCHCHHIO TIPUMEHEHHIO 3HAHNH B
pelIeHuN 3aIaHuH, pelIeHUN 3aaHnH, 3HAHWUH IpU BEIOOpE criocoba
KOTOpBIEC OBLIH KOTOpEIE OBLTH peIIeHUN 3aJaHnH, peIIeHNs HEU3BECTHBIX
TIPECTABICHBI TIPEICTaBICHBI AQHAJIOTHYHBIX TEM, WA HECTAHAAapPTHBIX
IperoIaBaTeIeM IperogaBaTeIeM KOTOpBIE TMIPEACTABISUT | 3aJaHUN U IIPH
BMecCTe ¢ 00pas3mnom BMeECTE C MIpero1aBaTeb, KOHCYJIBTaTHBHOM
HX pCIICHUA. o6pa3u0M UX pCIICHUA. (U IIPH €TO MOAJACPIKKE B HACTH
KOOCVNETATIARIIOIL MESKTACTIATINTALNANIEIYX
YmeTh OTtcyrcTBHE Y Ob6yuaromuiics Obyuaromuiics Ob6yuaromuiics
oOyuarorerocs JEMOHCTPHUPYET MIPOJIEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITEJIFHOCTH | CAMOCTOSITEIIBHOCTD B CaMOCTOSITEIIEHOE CaMOCTOSITETIEHOE
B IIPUMCHECHUU MPUMEHCHUH YMCHUI MIPUMEHEHHE YMEHHI MIPUMEHEHHE YMEHHI
YMEHHH 110 pereHus y4eOHbIX peleHus 3a1aHui, peLIeHNS] HEU3BECTHBIX
MCTIONIE30BAHHIO 3a1aHUH B ITOJTHOM AQHAJIOTHYHBIX TEM, YJTH HECTAHAAPTHBIX
METOJOB OCBOCHUS COOTBETCTBHU C KOTOpEIC TIPEJCTABISUT | 3aJaHUN U IIPH
yueOHOM oOpasmom, MIperro1aBaTeb, KOHCYITBTaTHBHOM
JICTIATUTAHBL. JAHHBIM 1 TP €TO TTOJIICPIKKE
MIPETIo1aBaTeIeM. KOHCYJIBTaTHBHOM MIpPerro1aBaTessl B 4aCTH
MOJIACPIKKE B 4aCTU MEXXTUCIIHIUTMHAPHBIX
COBPEMEHHBIX CBSI3EH.
npoOem.
Bnagetsb Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
CaMOCTOSITETIEHO JEMOHCTPHUPYET JE€MOHCTPHUPYET JIEMOHCTPHUPYET
MIPOSIBUTH HaBBIK CaMOCTOSITCITBHOCTE B CaMOCTOSITEITBHOE CaMOCTOSITEITBHOE
penreHus TIPUMEHCHUH HaBBIKA MIpUMEHCHHE HaBBIKa MIPUMEHEHHE HaBhIKa
MIOCTaBIICHHOH 0 3aJaHUsM, PpelIeHs 3aJaHnH, peIIeHNs HEU3BECTHBIX
33129 10 pelIeHne KOTOphIX AQHAJIOTHYHBIX TEM, WJIA HECTAHAAPTHBIX
CTaHIAPTHOMY OBLIO TTOKa3aHO KOTOpBIE MIPEACTABISUT | 3aJaHUN U IIPH
00pas3ily HOBTOPHO. MpernoaaBaTeyeM. MperoaBares, KOHCYJIBTaTHBHOMN
U IIPH €T0 HOJJIEPIKKE
KOHCyJ'IbTaTI/IBHOI‘/II npenogaBareiid B 4aCTU
MOJIEPXKKE B YACTH MEXKANCIMIUIMHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoGiem.
2. TIlepeyeHbp BOMpOCOB 3a7a4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY NpPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUSAM. O0pa3en IK3aMeHALMOHHOI0 OujeTa

e A e

11.
12.
13.
14.

Otansl pa3BUTHA MEKTPOMAIIHHOCTPOCHUS
OCHOBHBIE TATOBBIE OJICKTPUYCCKUC MAIIMHBI COBPEMECHHBIX JIOKOMOTHUBOB Poccun
Knaccudukarms TOM

Buzpl TATOBBIX ¥ BCIIOMOTATENBHBIX MAIIUH
TpebGoBaHMs K TITOBOMY IPHBOJY JIOKOMOTHBOB
Crioco0w1 moaBemmBanusa TO/]
KunemaTtnueckre cxeMbl TATOBBIX Mepenad
DneMeHTHl KOHCTPYKIUH TOJ] MOCTOSITHHOTO TOKa
OnemeHTHl KOHCTPYKIUH AT]]
daxropsl, Bo3neiicTByromue Ha TO/]
OcobennocTn dkciuryarannd TO]] rpy30BbIX TOKOMOTHBOB
OcobenHocTH 3kcruryatarmu T/l maccaXupCeKux 3IeKTPOBO30B
Pexxumbl padotsr TO/]
MarHuTHBIE U Harpy304Hble XapakrepucTuku TOJL




15.

ONeKTpoMeXaHNYECKHE XapaKTepucTuku TO/]

16. DJEeKTPOTATOBbIE XapaKTePHUCTUKU
17. KIIJ u notepu B TOL
18. Perynupoanue pabotsl TO/] MocTOSHHOTO TOKa C MOMOLIBIO PEOCTATOB
19. Perynupoanue pabotel TOJ] TOCTOSHHOTO TOKa C TIOMOIIBKD WM3MEHCHHS IH-TAIOMIETO
HaIpsDKeHUS
20. PerynmupoBanue pa®otel TO/] MOCTOSITHHOTO TOKA C MMOMOIIBIO U3MEHEHHUST Mar-HUTHOTO MTOTOKA
21. Kputepun oneHku kauecTBa KOMMYTalUU
22. [IpuunHBI HCKPEHUS IO INETKAMHA
23. [Ipomecc koMMyTarMy Ha MIPUMEpPE NETIACBON OOMOTKHI
24. Pacnipenenenue HHAYKIMN B BO3AYIIHOM 3a30P€ MEXAY SIKOPEM U TOJIFOCOM
25. Pacnipenenenne HanpspKEHHSI MKy IJIACTHHAMU Ha KOJJIEKTOpe
26. Crnoco0bI MOBBIIICHUS MTOTEHIUAIBHON yeToitunBocT TO/]
27. KpyroBoit oroup Ha KOJUIEKTOpE
28. HaznaueHue ¥ KOHCTPYKLUS JOMOJHUTEIBHBIX MOJIIOCOB
29. IIpuHun neiicTBUs JONOIHUTENBHBIX MOJIIOCOB
30. HasnaueHne n KOHCTPYKIMS KOMIIEHCAIIMOHHOH OOMOTKH
31. [puHIUN NeicTBUS KOMITEHCAIIHOHHON OOMOTKH
32. [puumnae! mynscammii Toka TO/]. Kosddumnument mynscanunit
33. Crioco0bI CHIKEHUST HETATUBHOTO BIMSIHUS ITynbcannii Toka TO/]
34. KommyTarust mepeMeHHO# COCTaBIAOMIEH TOKa
35. ONeKTpoMeXaHHIECKHE TIEPEXOTHBIE TPOIIECCHI
36. IIpouecchr B T/l pu CHATHN W BOCCTAHOBJICHUW HAIPSHKSHUS
37. BnusHMe BUXPEBBIX TOTOKOB B MAarHUTOIPOBOAAX Ha MPOTEKaHHUE MEPEXOIHBIX IPOIIECCOB
38. Bnusaue unnyktuBHOCTH 1ienu TO/] Ha mpoTekaHue MePeXxOoAHbIX MPOLECCOB
39. JlonmycTrMsle npeBblIeHus TemnepaTyp B TO/]
40. Knaccuueckas Teopus HarpeBaHUsI OJJHOPOIHOIO Tena
41. CamoBentmsiius TO/]
42. Hezasucumast Bentumnsiius TO/]
43. [IpuHumn nefdcTBUS aCHHXPOHHOIO JABUraTess
44. [punnuns perynupoBanust AT]]
45. CpaBHHUTENBHAS XapaKTEPUCTHKA JBUTATENICH TOCTOSHHOTO U IIEPEMEHHOTO TO-KOB
46. Haznauenne u KOHCTpYKIHUS TATOBOTO TpaHchopMaTopa
47. [puHIUI AeHCTBUS TATOBOro TpaHchopMaTopa
48. OxJaXxaeHne TAToBOro Tpanchopmaropa
49. Hasnauenue u kaccu(uKaiys BCHOMOTaTeIbHbIX MalInH
50. MoTOop-BEHTHIATOPHI
51. MoTop-KoMIpeccopbl
52. Jenuteny HanpsHKEHUS
53. Bunpst ucnibitanuii TOJ]
54. HUcnsitanue TOJl METOIOM HENOCPEACTBEHHON HArpy3KH
55. Ucnpiranue TOJ] MeTOAOM B3aMHOM Harpy3ku
56. OcHoBHBIE HencnpaBHOCTH TOM
57. Texanyeckoe 00CITy)KHBaHHE TATOBBIX MAIIHH
58. Texymuil peMOHT TATOBBIX MalllUH
O06pa3err SK3aMEHAIMOHHOTO OnieTa
JlampHEBOCTOYHBIH TOCYAapCTBEHHBIN YHUBEPCUTET ITyTeil COOOIICHHS
Kadenpa OKk3aMeHannOHHEIH OmiteT Ne VY1Bepkmao»
(x110) oK TsroBBIC DIEKTPHUECKNE MAIITMHBI 3aB. kadenpoii

5 cemectp, 2024-2025

CrertmansHocTs 23.05.03
[IOJIBUXKHOM COCTAB
JKEJIE3HBIX JIOPOT"
Crenmanu3zanus: JNeKTpUIeCKUH
TPAaHCHOPT >KENE3HBIX TOPOT

Tpodumosuy B.B., kaHI. TeXH. HAyK
10.04.2024 .

Bonpoc OcHOBHEBIE TATOBBIE 3JIEKTPHUECKIE MAIIMHBI COBPEMEHHBIX JT0KOMOTHBOB Poccun. (ITK-3)

Bonpoc Crioco6s! noBsleHns noteHuansaoi yeroiunsoctu TON (IIK-3)

3anaua (3amanue) [Ipunnun aeictBus Tarooro tTpancdopmaropa (ITK-3)

[Ipumeuanue.

B  xaxnom

SK3aMEHALIMOHHOM  OWiIeTe

JIOJIXKHBI IIPpUCYTCTBOBATH BOIIPOCHI,

CHOCOOCTBYIOIMKX (HOPMUPOBAHUIO Y 00YJAFOIIErOCs BCEX KOMITETCHIIUH 110 TaHHOH TUCIMITIMHE.




3. TecToBble 3anaHusi. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.

[TonmHBIN KOMIICKT TECTOBBIX 3aJlaHHi B KOpropatuBHOU TecToBoi obomouke ACT pasmMerieH Ha cepBepe
YUT JBIVIIC, a takxke Ha caiite YHuBepcurera B pazaene CHO JIBI'VIIC (oOpas3oBarenbHast cpeia B JIMYHOM
KaOMHEeTE MPETIo1aBaTeNs ).

CooTBeTCTBHE MEXIy OalbHOH CHCTEMOW W CHCTEMOW OIICHWBaHHSA II0 pE3yIbTaTaM TeCTUPOBAHUS
YCTaHaBIMBAETCS ITOCPEACTBOM CIICAYIOMICH TaOIUIIBI:

OOBeKT [Tokazatenu Ornenka YpoBeHb
OLICHKU OLICHUBaHHUS pe3yabTaToB
pe3yNIbTaTOB 00YUEHUS 00yJYeHUs
OO0yuatomuiics 60 GayutoB M MeHee «HeynoBneTBOpUTETBHO» Huskuit ypoens

74 — 61 damioB «YIOBJIETBOPUTEIILHOY IToporosslit ypoBeHb

84 — 75 Gamos «Xopor1o» IToBbIIeHHBI YPOBEHB

100 — 85 6annoB «OTnuyHO» Bricokuit ypoBeHb

4. Ouenka orBera o0ydaloLIerocsi Ha BOINPOCHI, 3aJady (3aJlaHMe) 3K3aAMEHALMOHHOro OuJjera,

3a4eTa, KypcoBOro NPOeKTHPOBAHUS.

OHGHKa OTBCTa 06yqa}0mer0051 Ha BOIIPOCHI, 3a1a1y (BaHaHI/IC) 9K3aMCHAIIMUOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

DJIEeMEHTEI OLCHHUBAHUA

CouepmaHI/Ie 1IKaJIbl ONCHUBaHUS

HeynosnerBoputensH | YnoBiaeTBOpUTENH Xopomio OTrnnyHO
He 3aureno 3aureHo 3aureHo 3auTeHo
CootserctBue otBeToB | [lomHOE 3HaYUTENIBHbBIE HesnauutenbHbie [TonHoe
(hopMyIHpoBKaM HECOOTBETCTBUE I10 MTOTPEITHOCTH. TIOTPEIIHOCTH. COOTBETCTBUE.
BOTIPOCOB (33aHUIT) | BCeM BOIIPOCAM.

Crpykrypa, [Momaoe 3HauNTENEHOE HesnauntensHoe CooTBeTcTBHE
MTOCTIEIOBATEIHOCTD | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE KPHUTEPHUIO TIPH
JIOTHKA OTBETA. YMCHUE | KPHUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

YETKO, TIOHATHO, BOIIPOCHI.
IPaMOTHO M CBOOOHO
U3JIaraTh CBOM MBICITH
3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME Nmetor mecto Nmeror mecto [Monnoe
MPAaBOBBIX JOKYMEHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBHE
U CTICIIHAITBHOM MpaBOBOY 0a3bl U VITYIICHUS VITyIICHUS. U TTAHHOMY KPHUTEPHIO
JTUTEPATYPHI CHeTIHATBHON (ne3nanue HEe3HaHWE OTACIBFHBIX | OTBETOB Ha BCE
JTUTEPaTyphI OoJpInel 9acT U3 | (eIMHUYHBIX) Pa0OT | BOIPOCHI.
JIOKYMEHTOB 1 13 YHCia
CICIMAaIbHON 00s13aTeIBHOM
JIATEPATYPHI 110 JINTEPATYypHI.
HA3BaHMIO,
COJICPIKAHUIO U
T.1.).
YMmeHue yBA3bIBaTh YMmeHue cBa3aTh ‘YMmeHue cBs3aTh ‘YMmeHue cBa3aTh ITonnoe
TEOPHIO C TPAKTUKOMH, TEOPHIO C MPAKTUKOW | BOIIPOCHI TCOPHUH | BOIIPOCHI TCOPUH U COOTBETCTBUE
B TOM 4YHUCJIC B 06H8.CTI/I paGOTbI HE 1 MMPpaKTUKN MpaKTUKu B JaHHOMY KPUTECPHUIO.
poheCCHOHATIBHOM MPOSBIISIETCSL. MPOSIBIISIETCS OCHOBHOM CrocoOHOCTh
paboThI penKo. MIPOSBIISICTCSL. HHTETPUPOBATH

3HAaHUA U NPUBJICKATb
CBCIACHMUA U3
Pa3IMYHbIX HAYIHBIX

coep.




KauecTBo 0TBETOB Ha
JOIIOJTHUTCIIBHBIC
BOIPOCHI

Ha Bce
JOITIOJTHUTCIIBHBIC
BOTIPOCHI
MpenoaBaTes JaHbl
HEBEPHBIE OTBETHI.

OTBeTHI HA
0OJIBIIYIO YaCTh
JIOTIOJTHUTEIBHBIX
BOIIPOCOB
Mpero1aBaTess
JTaHBI HEBEPHO.

. JlaHs! HEMTOTHBIS
OTBCTHI HA
JOIIOJTHUTCIIBHBIC
BOIPOCHI
MpernoaBaTess.

2. Jlan oquuH
HEBEPHBIN OTBET HA
JIOTIOTHUTEIBHBIC
BOTIPOCHI
TIperro1aBaTeds.

JlaHbl BepHBIE OTBETHI
Ha Bce
JOINIOJTHUTCIIBHBIC
BOIIPOCHI
MpenojaBaTelis.

IIpumeuanue: uroroBas OreHKa (opMHUpyeTcs KaK CpedHss apu(MeTHUecKas pe3ylbTaToB 3JIEMEHTOB

OLCHUBAaHU.

OreHka oTBeTa 00YJalOMerocs MPH 3alIUTe KypcOBOTO pabOTHI/KYpCOBOTO MPOEKTa

DJeMeHTHI ConeprkaHne IIKaJIbl OLICHUBAHUS
OLCHHBAHHA HeynosnerBoputens | YIOBIETBOPUTEIHEHO Xopomio OTtnuHo
CootBercTBHE [Tonnoe 3HauuTENbHbIE HesnauutensHble ITonnoe
conepkanust KP/KIT | HecooTBeTcTBHE TTOTPENTHOCTH. TIOTPELTHOCTH. COOTBETCTBHE.
METOJIMKE pacuera conepxanns KP/KIT
(uccmenoBaHms) MTOCTaBJICHHBIM
LEISIM WIH UX
OTCYTCTBHE.
KauectBo 0030pa Henocratounstit OteuecTBeHHAA CoBpeMeHHas Hosas
JIUTEPATYPHI aHaJIM3. JauTeparypa. OTE4YEeCTBCHHAs OTE4YECTBEHHAs U
JUTepaTypa. 3apyOexHas
JMTeparypa.
TBopueckuit Pabora B B 3HauntensHON B psne ciyqae ITonnoe
xapaxrep KP/KI], 3HAYUTEIBHON CTEIeHH B paboTe OTCYTCTBYIOT CCBIJIKH | COOTBETCTBHE
CTEICHb CTEICHU HE SIBISIETCS | HCIIOIBb30BaHbI Ha NCTOYHHK KPHUTEPHIO.
CaMOCTOSITETBHOCTH | CAMOCTOSITEIIBHOM. BBIBOJIBI, BEIJICPKKH | MH(OPMAILIUH.
B pazpaboTke 13 IPyT'UX aBTOPOB
0€3 CChIIOK Ha HUX.
Hcnons3oBanue CoBpeMeHHbIE CoBpeMeHHbIE Nmeror Mmecto [onxoe
COBPEMEHHBIX nH(pOpManNOHHbIE MHPOPMAIMOHHBIE HeOombIIme COOTBETCTBUE
MH()OPMANNOHHBIX TEXHOJIOTHH, TEXHOJIOTHH, MIOTPELTHOCTH B KPHUTEPHIO.
TEXHOJIOTHH BBIYHCIIUTEIIbHAS BBIYHCIINTEIbHAS HCTIONIb30BAHUH
TEXHUKA HE ObIIN TEXHUKaA COBPEMEHHBIX
HCTIOB30BAHBI. UCIIOJIb30BaHbI MH(OPMALIMOHHBIX
cinabo. JJomymieHsr TEXHOJIOTHIHA,
Cepbe3HbIE OMHOKK B | BBIYUCIUTETBHON
pacuerax. TEXHHKH.
KauectBo He packpsiBator He nosnHoCTHIO He nonxoctero ITonHOCTBIO
rpaduueckoro CMBICT paboTHI, PAaCKpBIBAIOT CMBICH, | PACKPBIBAIOT CMBICII, | PACKPBIBAIOT CMBICI
marepuana B KP/KII | HeOpexxHO €CTb CYILLIECTBEHHbIE | €ecThb morpemuocts B | 1 orBeqaroT [OCT,
odopmiteno, ¢ IOIPELIHOCTU B odopmiIeHHH. ECKI u np.
GonpmMu oopmnernu.
OTKJIIOHEHHSIMU OT
tpedoBanuii [OCT,
ECKZI u np.
I'pamoTHOCTB MHuoro Ectb oTHENnbHBIE Ectb oTnEnbHBIE Texct KP/KIT
W3JI0KEHUS TEeKCTa CTHINCTUYECKHX U rpaMMaTHYECKHE U rpaMMaTHIECKHE YHUTAETCS JETKO,
KP/KII TpaMMaTHYECKIX CTHIIICTUYECKUE OIINOKH. OIMOKH
ONIHOOK. OIUOKH. OTCYTCTBYIOT.




CooTBeTcTBHE [TomHOE HE TpeboBanus, Jomymensr KP/KII
Tpe6OBaHI/I$[M, BBIITIOJIHCHUEC MNPEABABIACMBIC K HCE3HAYUTCIIbHBIC COOTBETCTBYECT BCEM
NIPEABABIAEMBIM K TpeboBaHuii, oopmiennio IIOTPELIHOCTH B NPEAbABICHHBIM
oopmnennto KP/KII | npenbsBiseMbIx K KP/KII, nHapymenst. | opopmuenun KP/KII. |TpeboBanusim.

0 OpMIICHHIO.
KauectBo nokiana B noknane ve He cobmionen EcTtb ommbku B CoGmonenue

PacKpbITa TeMa
KP/KII, Hapymen
peryiaMeHT.

peraIaMeHT,
HEOCTATOYHO
packpbITa TEMa
KP/KII.

peraamMentTe u
UCIIOJIb30BaHUH
YepTexkKei.

BpPEMEHH, MOJIHOE
PACKPBITUE TEMBI
KP/KII.

KauectBO 0TBETOB Ha
BOIPOCHL

He moxeT oTBETUTH
Ha JOIIOJIHUTCIIBbHBIC
BOIIPOCHI.

3HaHHEe OCHOBHOTO
Marepuana.

Bricokas apynuims,
HET CYIIECTBCHHBIX
OIINOOK.

OTBETHI TOYHBIE,
BBICOKHI YPOBEHb
SPYIUIINH.

ITpumeuanue:
OLICHUBAHMUSL.

UTOroBas oOILCHKa (i)OpMI/IpyeTCSI KaK CpeaHsas apI/I(i)MeTI/ILIeCKaﬂ PEIYJBTATOB JJICMCHTOB




