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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

LenssMu ocBoeHus Y4yeOHOW AMCHMIUIMHBI "DIEKTPUUYECKHUE MAIUHBI U
AIEKTPONPUBOA" SABIISIFOTCS:

- (opMupoBaHHe y 0OyHYaIOIIUXCS OMPEICICHHOTO COCTaBa KOMIIETEHIHH,
KOTOphIe 0a3upylOTCs Ha XapakTepucTukax Oyaymieil mnpodeccuoHaIbHOM
NEeATENbHOCTH: JaTh HEOOXOAUMBIH 0O0BEM COBPEMEHHBIX 3HAHUN O KOHCTPYKIUAX
U MNPUHLNNAX JEUCTBUS 3JEKTPUUYECKUX MAIIMH MOCTOSIHHOTO U TEPEMEHHOTO
TOKa, MapaMeTpax M XapaKTepUCTUKAX, CIOCO0axX YINpaBlieHUs, NPUMEHEHUS B
Pa3IMYHBIX IPOMBIIIIEHHBIX U TPAHCIOPTHBIX YCTAHOBKAX;

- HW3y4YCHUE KOHCTPYKIMI TEHEpATOpOB W JBUrareiied IMOCTOSHHOIO H
NEPEMEHHOT0 TOKa, TPAaHCPOPMATOPOB, ACHHXPOHHBIX M CHHXPOHHBIX MAIIHUH C
pa3IMYHBIM CHOCOOOM BO30YXKAEHHS M PETyJIHPOBAHMS, a TAKKE NMPUMEHEHUS
Pa3IUYHBIX TUIOB 3JIEKTPUYECKUX MAIINH B CUCTEMAX 3JIEKTPONPUBO/IA.

3amayaMu OCBOECHHSI y4e€OHOM NUCHMIUIMHBI "DIIEKTpUYECKHE MAIlUHbl U
AIEKTPONPUBOA" ABJISIOTCS:

- OCBOCHHME KOHCTPYKLIHM U MPUHIIUIIA JEHCTBHUS;

- OCBOE€HHE OOMOTOK MAaIllMH MOCTOSIHHOI'O U MEPEMEHHOr0 TOKa, pacyera
MarHUTHOW €N, PEAKUUU SIKOPs, MPOLECCOB KOMMYTAalUH B KOJUIEKTOPHBIX
MalllMHAX;

- OCBOEHHME XapaKTEPUCTUK T'€HEPAaTOpPOB W JABUTATENIed MOCTOSHHOIO M
NEPEMEHHOr0 TOKa, PEryJIUPOBAHMS CKOPOCTH BpalllCHHUS;

- OCBOEHUE B 00JIaCTH MPUMEHEHUS IBUTATENEH B CUCTEMAaX 3JIEKTPONPUBO/IA;

- OCBOEHHE KOHCTPYKIIMH M METOJOB pacyera, XapaKTEpUCTUK M CBOMICTB
TpaHchOpMaTOPOB;

- OCBOEHUE KOHCTPYKUMH, IPUHIIMIA IEHCTBUS, METOJIOB pacyera, Cioco00B
PEryJIMPOBAaHUST CKOPOCTH BpALIEHUS ACHHXPOHHBIX M CHHXPOHHBIX MAIIUH
NEPEMEHHOTr0 TOKa;

- OCBOEHHE B OO0JACTH MOJEIMPOBAHUE CHUCTEM DJIEKTPONPHUBOJA IS
Pa3TUYHBIX TUIOB 3JIEKTPUUYECKUX MAIIHH.

2. [Inanupyemblie pe3ysibTaThl 00y4YEeHHUS 110 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopMHpyeMBIX pe3yiabTaTOB OCBOEHHS 0Opa30BaTEIbHOM
porpamMmsl (KOMIIETEHLUI) B PE3yJIbTaTe 00yUYEHUs M0 TUCUMILINHE (MOIYIIO):

IIK-3 - CnocobeH yd4acTBOBaTh B TMOJTOTOBKE IPOEKTOB OOBEKTOB
MOIBMYKHOTO COCTaBa M TEXHOJOTUUYECKHUX MTPOIIECCOB.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuarormmuiicst Oyier:



3HaTh:

OCHOBHbIE BHUJbl, KOHCTPYKUMHM NPHUHLMI JACHUCTBUS M  CHOCOOBI
PEryJIMPOBAHUS PA3JIMYHBIX TUIIOB JIEKTPUUECKUX MaIIUH;

* METOJIbI pacyeTa U XapaKTEePUCTUKU MAIIMH IOCTOSHHOI'O U IIEPEMEHHOI0
TOKA;

* PEaKIHIO SIKOps, KOMMYTAIMIO0 B MalllMHaX MOCTOSHHOI'O TOKa, CIOCOObI
00pbOBI ¢ peakueil sIKkopsl U yIy4IIeHHEM yCIOBUI KOMMYTAIUH;

* cr10cOOBI MyCKa B X0/ M PETYJMPOBaHUS CKOPOCTH BpaICHUS;

* MaTEMaTUYECKOE OMMCAHUE BCEX BUJIOB JIEKTPUUECKUX MAILIUH U CIIOCOOOB
UX MOJEIUPOBAHUS;

* KOHCTPYKLMHM, MaT€MAaTHYECKOE OIMCAHME, XAPAKTEPUCTHUKH, THUIIBI U
00J1aCcTH UCIOIB30BaHUS TPAHC(HOPMATOPOB;

* KOHCTPYKILIMH, METOJBl pacyeTa U XapaKTEPUCTHKU MAIIWH [IEPEMEHHOIO
TOKA;

* CHOCOOBI YINpaBIEHUS SJEKTPUUYECKUX MAIIUH MEPEMEHHOTO TOKa MpHU
NUTAaHUM  OT  TNOJIYIPOBOJHUKOBBIX  IpeoOpaszoBarened B cCUCTEMax
AIEKTPOIIPUBO/A;

* COCOOBI TMOBBIIMIEHUS] AHEPreTUYecKor 3((PEKTUBHOCTU TPAHCHOPTHBIX
IEKTPUYECKUX MAILWH U JIEKTPOIPUBOOB;

Ymerh:

* BBIOpaTh M paCCUUTATh DJIECKTPUYECKYIO MAIIMHY MOCTOSHHOTO U
MIEPEMEHHOTO TOKa;

* OMNpENEeIuTh CIOCOOBl IMyCKa W YIOPaBICHUS CKOPOCTHIO BpaIllCHHS
JIBUTATEJIS B IPOMBIIIIJICHHOM U TPAHCIIOPTHOM 3JIEKTPOIPUBO/IE;

*  MOJETUPOBATH  AJICKTPOMEXAaHWYECKHUE  TPOIECChl B  CHCTEMax
AJIEKTPONPUBOJIA C MAIITMHAMU TTOCTOSIHHOTO ¥ IEPEMEHHOTO TOKA MPU MUTAHUU OT
TIOJTYTIPOBOTHUKOBBIX MTpeoOpa3oBaTesei;

* OLICHUTH PHEPTETHUECKYIO Y(PPEKTUBHOCTD CHCTEM DJICKTPOIIPUBO/IA;

Baanern:

BrnanerbnpukiagHeiM  OpoOrpaMMHBIM — OO€CII€YEHUEM JJIsi TMOCTPOSHUS
CUCTEM YyHOpPaBJICHUS JJIEKTPUYECKMMU MAIlMHAMU U JJIEKTPONPUBOAOM,
MO/IETIbHO-OPUEHTUPOBAHHBIM MOIX0A0M K TPOEKTUPOBAHUIO JIEKTPOIPUBOJIOB U
CHUCTEM YMPaBJICHUS

3. O0beM TUCHUIUTMHBI (MOJTYIIS).

3.1. O6mas Tpy10eMKOCTh JUCHUIUIUHBI (MOIYJIS).



OO6masi TpyIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) coctaBiser 6 3.e. (216
akaJeMHUYECKHUX Jaca(oB).

3.2. O06bem pguCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K pean3aluu 00pa30BaTeIbHON MPOTPAaMMBbI HA MHBIX yCIIOBHUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KomnuectBo wacos
Tur y4eOHBIX 3aHATHI Cemectp
Bceero

Ne5 | Ne6

KonrakTHas paboTa Impu npoBeieHHH Y4eOHBIX 3aHATHH (BCEro): 144 80 64
B toM uncie:

3aHATUA JIEKLIMOHHOTO TUIIA 64 32 32

3aHATHS CEMUHAPCKOTO THIIA 80 48 32

3.3. O06beM aucruIUIMHBL (MOAyYJsA) B (OpMEe CaMOCTOSITENIBHONW padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydarouuxcs ¢
MearornaecKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTA3aIiu
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TIPH IPOBEICHUH
MIPOMEKYTOYHOM aTTECTAIIMK COCTABIISACT 72 akaJleMUUECKHX dJaca (0OB).

3.4. IIpu 0Oy4eHnu 1o UHAUBUIYATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE TPU
YCKOPEHHOM O0y4Ye€HHH, O0bEM JUCIUILUIMHBI (MOJYJIs1) MOXKET ObITh peaanu30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYarouXxcs, a Takke B (hopme
KOHTAKTHOM paboThl 00Yy4YarOIIMXCS C MEJarornuecKuMu pabOTHUKaMU U (WJIN)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliii 00pa3oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCJIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTalIUU.

4. ConepxaHue JUCHUTUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

/ TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAaHUC
II/11

1 |5 cemectp Knaccugukamus 3J1eKTpUIECKUX MaIIHH.

PaccmarprBaeMbie BOIIPOCHI:

- MaTepI/IaJ'IBI, IIPUMEHACMBIC B DJICKTPUYCCKUX MalIMHAX,

- OCHOBHBIC 3aKOHBI QJICKTPOMEXAHUKU.

2 |5 cemectp [IpuHIMD necTBUS U KOHCTPYKIUS MAIIMHBI IIOCTOSTHHOTO TOKA.
PaCCManI/IBaeMI)IG BOIPOCHI:

- IICTJICBBIC XU BOJIHOBBIC O6MOTKI/I;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- YCIIOBUSI CHMMETPHH OOMOTOK;
- YPaBHUTEIbHBIE COCTUHEHHS.

5 CCMECTP MarnuTHas LCIIb MAIIIMHBI ITOCTOAHHOTO TOKAa U €€ PACUCT.
PaccmatpuBaemble BOIIPOCHL:

- XapaKTEePUCTHKA XOJIOCTOT0 X0/1a;

- K03 (HUIMEHT HACKIIIICHUS.

5 cemectp D/IC stkOpst ¥ EKTPOMATrHUTHBIA MOMEHT.
PaccmatpBraeMbie BOIIpoCH:

- peaknus IKOps B MallHHE OCTOSHHOTO TOKA;

- MarHUTHOE TOJIE ITPU PadoTe O] Harpy3KOou;

- crtocoObI OOPBOBI ¢ peakIe TKOpsI.

5 CCMECTP KOMMyTaI_[I/Iﬂ B MalllMHaX IIOCTOSIHHOI'O TOKA.
PaccmarpuBaeMbie BOTIPOCHI:

- HaNpsDKEHUE MEXY KOJUIEKTOPHBIMHU TIACTHHAMM;

- YCKOpPEeHHas U 3aMeJIeHHas;

- HICKpEHHE Ha KOJIJIEKTOPE;

- CIIOCOOBI yITyYIIEHUS] KOMMYTaIHH.

5 CEMECTP CxeMBbl BKIIFOUEHHS MalIiH ITOCTOSHHOT'O TOKA.
PaCCManI/IBaGMBIG BOIPOCHI:
- FEHCPATOPbI, OCHOBHBIC XapaKTCPUCTHUKH.

5 cemectp JIBurarenu nmoCTOSHHOTO TOKA.
PaCCManBI/IaeMBIe BOIIPOCHKHI:
- 3JIECKTPOMAarHUTHbII MOMEHT;

- XapaKTECPpUCTUKA JIBUTATEJICH MOCTOSHHOT'O TOKA C TIapayICIIbHBIM U TOCJIEA0BATEIIbHBIM B036y)KIleHI/ICM.

5 CEMCCTP Crioco05b1 ITyCKa B XOJ I[BPIFaTeJ'IefI INOCTOAHHOI'O TOKA.
PaCCManBI/IaeMLIG BOIIPOCHI:

- ICPEXOAHBIC MTPOUECCHI B ABUTATCIIAX MMOCTOAHHOI'O TOKA,

- MMOJIYITPOBOAHUKOBBIC npeo6pa3OBaTenH B CUCTEMaAX JJICKTPOIIPUBO/Jia MOCTOAHHOI'O TOKA.

5 cemectp [lorepu u KII] B nBUraresix mocTOSHHOTO TOKA.
PaccmarpuBaemble BOIPOCHI:

- Harp€BaHUEC U OXJIAXKACHUEC DJICKTPUICCKHUX MAIIWH,

- PEKUMBI paOOTHI.

10

5 CEMCCTP MareMaTHdeckoe OImMcaHue QJICKTPHUYCCKUX MAIlINH ITOCTOSAHHOI'O TOKAa B

CUCTEMAX AaBTOMATHYCCKOI'O YIIPABJICHHA.
PaCCManI/IBaeMLIe BOIPOCHI:
- AHAJTMTUYECKOE OMKMCAHUE MAIIMH TOCTOSHHHOTO TOKA.

11

5 cemectp Mognenu nBurareneil HOCTOSIHHOTO TOKa MPU pa3IndHbIX criocodax

yIIpaBJICHUS.
PaccmaTpuBaemble BOIIPOCHI:
- MOJIETIM CHICTEM BJICKTPOIPUBOAA C JBUIATEIIIMH OCTOSIHHOTO TOKA.

12

5 cemectp Tpanchopmaropsr.
PaCCManI/IBaeMI)IC BOIPOCHI:

- Ha3Ha4Y€HUE, KOHCTPYKLUS, IPUHLIUI JEHCTBUS;
- XOJIOCTOH XO[1 M]IeaJIbHOTO TpaHChopMaTopa.

13

5 cemectp Pabora Tpanchopmaropa mox Harpy3Koi.
PaccmatpuBaeMble BOIIPOCHL:

- ypaBHeHHA paBHOBecus D/IC, HanpsHKEHUH M TOKOB TpaHC(POPMATOpa;
- BEKTOpHAs JiarpamMMa 1 cxema 3aMelieHus TpaHchopMaropa.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

14

5 cemectp ONBITHOE OINPEIeTICHUE MapaMETPOB CXEMBI 3aMeIIeHUs TpaHCc(hopMaTopa.
PaccmaTpuBaemble BOIIPOCHI:
- BHEIIHSA XapakTepucTuka, norepu u KI1J{ Tpanchopmaropa.

15

5 cemectp Tpexdaszublii Tpanchopmarop.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- TPYIIIBI COeMHEHNUs Tpex(a3Horo TpanchopMaTopa;
- Tpexda3HbIit TpanchopMaTop;

- YCIIOBHS BKITIOYEHHUS HA MApalIebHYI0 paboTy.

16

5 cemectp CnennanbHbie TpaHCHOPMATOPHI.
PaccmaTpuBaemble BOTIPOCH:

- aBTOTpaHC(HOPMATOPBL;

- paboTa TpaHC()OPMATOPOB C BHIIPSIMUTEIILHBIMH YCTPOHCTBAMH.

17

5 cemectp CrienmaiibHble M U3MEPHUTEIbHbBIE TPAHC(HOPMATOPEI.
PaccmaTpuBaeMble BOIIPOCHL:

- TpaHchopmarTopsl B ycrpoiictBax ATC Ha Kene3HOJOPOKHOM TPAHCIIOPTE;
- MOJIeNH TPaHCPOPMAaTOPOB.

18

6 CEMECTP SHCKT];)I/I‘IGCKI/IC MallWuHBI IEPEMEHHOI'O TOKA.
PaccMarprBaeMble BOTIPOCHL:

- o011IME BOIIPOCHI;

- o0pa3oBaHue BPALIAOIIETOCS MATHUTHOTO TIOJIS;

- ACHHXPOHHBIC ¥ CHHXPOHHBIC MAIIIHHBI;

- KOHCTPYKIMH, IPUHLIMII JCHCTBUSL.

19

6 cemectp OOMOTKHM MaIINH MEPEMEHHOTO TOKA.
PaccmatpuBaeMbIe BOITPOCHL:

- KOHCTPYKIUH ¥ CXEMBI;

- MJIC 06MOTOK IIepeMEeHHOTO TOKa;

- 4acTOTa BPAICHUs] MArHUTHOT'O MOJIS;

- OJ1C 0OMOTOK MalIH MEPEMEHHOT0 TOKa.

20

6 cemecTp ACHHXPOHHBIE MAIlIUHBI.

PaccmarpBraeMbie BOTIPOCHI:

- ACMHXpOHHAs MalllvHa MPU HETOJBMKHOM W BPAIIAOIIEMCS pOTOPE;
- [IpuBenenne mapaMeTpoB POTOPHOI OOMOTKH K CTATOPHOM.

21

6 cemecTp CxeMbl 3aMEIIEHNs ACHHXPOHHOW MallIuHbI
PaCCManI/IBaeMHe BOIPOCHI:
- SHGKTpOMaFHI/ITHHﬁ MOMCHT aCI/IHXpOHHOfI MalIruHBbI.

22

6 cemectp CriocoObI peryIMpoBaHus CKOPOCTU BpaIlleHUs aCHHXPOHHON MAaIlIuHBL.
PaCCManI/IBaeMLIe BOIPOCHI:
- ACMHXPOHHBIC MAIMHBI B CUCTEMAX JJICKTPOIIPUBO/JA.

23

6 cemectp [IpocTpancTBeHHOE TPe0Opa30BaHUE BEKTOPOB.
PaccmatpuBaeMble BOIIPOCHL:

- mpeoOpa3oBaTey KOOPIUHAT U (a3;

- MaTeMaTH4ecKoe ONHUCaHNe ACHHXPOHHOI MalllHEI;

- CHCTEMbl ypaBHEHHI aCHHXPOHHOW MaIIMHBI B HETIOJBM)KHBIX M BPALIAIOIINXCS OCSIX.

24

6 cemecTp MozenpoBaHUE ACUHXPOHHBIX MAlllMH B CUCTEMAX 3JIEKTPOIIPUBO/IA.
PaccmatprBaemble BOIIPOCHI:

- (pyHKIIFOHATIEHBIE ¥ BUPTYaJIbHBIE MOJIEIIM

- MIOCTPOEHHE MOJIEIICH IPH MUTAHUU OT ABTOHOMHBIX HHBEPTOPOB HANPSHKEHUIA.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

25

6 cemecTp COBpEMEHHBIE AITOPUTMBbI YIIPABICHUS ACUHXPOHHBIM 3JIEKTPOIIPUBOIOM
PaccmarpuBaembie BOpOCH
- COBPEMCHHBIC CUCTCMBI YIIPABJICHUA dCUHXPOHHBIM JJICKTPOIIPUBOAOM.

26

6 CCMECTP CI/IHXPOHHLIC MalllUHBI.
PaccmatpuBaeMble BOTIPOCHL:

- XOJIOCTOM XOJI;

- paboTa CHHXpOHHOM MaIlIWHBI TIOJ] HArPYy3KOH;
- peaKIys SKOpsl.

27

6 CEMECTP OnpeneneHHe CUHXPOHHOI'O HHAYKTHUBHOI'O COITPOTHUBJICHUA.
PaccmarpuBaeMble BOIPOCHL:

- OTHOLICHUE KOPOTKOI'O 3aMBIKAHHS,

- XapaKTCPUCTUKN CHUHXPOHHBIX I'€HEPATOPOB.

28

6 cemecTp DJIEKTPOMAarHUTHBIM MOMEHT CUHXPOHHOW MaITUHBI.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- eperpy304Hasi CioCOOHOCTH;

- mapajureNbHas paboTa CHHXPOHHOH MAIIMHEI C CETHIO;

- YTJIOBBI€ XapaKTEPUCTUKU MOITHOCTH.

29

6 cemectp PerynupoBaHue peakTUBHON MOIIHOCTH.
PaCCManI/IBaeMI)IC BOIPOCHI:

- CTaTU4YECKas MCPErpyKacMoCThb,

- U-00pa3Hble XapaKTepHCTHKH.

30

6 cemectp CHHXPOHHBIC IBUTATEIH C AJICKTPOMArHUTHBIM BO30YKICHUEM.
PaccmatpuBaeMbIe BOITPOCHI:
- CHHXPOHHBIC IBUTaTeIH C U TOCTOSIHHBIMU MarHUTaMH.

31

6 CEMCCTP TsroBeie ACHUHXPOHHBIC 1 CHHXPOHHBIC JJICKTPUUICCKUEC MAIlIMHbI
PaccmarpuBaeMble BOIPOCHL:

- KOHCTPYKIIMH;

- o0IIMe MPUHINIIBI YIIPaBICHUS.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI

HaunmeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe cofiepKaHue

5 cemecTtp O3HaKOMJIEHHE C TEXHUKOW O€30MMacCHOCTH P padboTe B 1abOpaTOpUH.

N3ydyeHne KOHCTPYKLIUN JIEKTPUUECKUX MAIIMH U JJa0OpaTOPHBIX CTEHIOB.
PaccmarpuBaembie BOPOCHL:
- 3aHATUA IPOBOJAATCA B J'Ia60paTOpI/II/I QJICKTPUYCCKUX MAllMH MOCTOSIHHOT'O TOKA.

5 CEMECTP I/ICCHeI[OBaHI/Ie O,Z[HO(I)BBHOFO TpaHC(bopMaTopa.

PaccmatprBaemble BOIIPOCHI:

- [IpoBecTH ONBITHI:

1. Xonocroro xoxna.

2. KopoTkoro 3aMbIKaHHS;

- CHSTh BHEIIHIOI XapaKTePUCTHKY TpaHc(opMmaTopa npu aKTUBHOM U aKTUBHO-UH/IyKTHBHOM Harpy3ske;
- BBITIOJTHEHUE PACUETHOTO 3aJaHus U 0(hOpMIIEHHE OTUYETa IO BHIIOJIIHEHHOH padoTe.

5 cemectp HccnenoBanue TpexdazHoro TpaHcpopmaropa.
PaCCManI/IBaeMI)IC BOIPOCHI:
- [IPOBECTHU U3MEPCHUSL HaHpSDKeHI/Iﬁ Ipu CXeMax COCAUHCHUS «3BE3Aa» U «TPCYTOJIbHUK)). OHpeHeJ’II/ITL




n/n

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

TPYIILY COETMHEHHS;
- BBIITOJIHEHHUE PACUETHOTO 3a/1aHus 1 0hopMIICHIE OTUETA 110 BHITOJIHEHHOH padoTe.

5 CCMECTP HccnenoBanue reaeparopa nNoCToOAHHOIr0 TOKa ¢ HE3aBUCUMbIM

BO30YKJICHHEM.

PaccmaTprBaemble BOIIPOCH:

- CHSTHE XapaKTEPUCTUK IeHepaTopa MOCTOSIHHOTO TOKA C HE3aBUCUMBIM BO30YK/IEHHEM:
1. XonocToi#t xom.

2. HarpyzouHas.

3. Buemnss.

4. PerynupoBoyHas;

- BBIITOJTHEHHUE PACUETHOTO 3aIaHus M 0popMIICHHE OTUYETA 110 BEITOJIHEHHOH padoTe.

5 CCMECTP HccnenoBanue reaeparopa noCTOAHHOI0 TOKa € mapaJiyICJIbHbIM

BO30YKICHHEM

PaccMaTprBaeMble BOIIPOCH:

- CHATHE XapaKTEPUCTHUK FeHEPAaTOPa MOCTOSIHHOTO TOKA C MapalIebHBIM BO30YKIEHUEM:
1. BHemnuss.

2. PerynupoBouHas;

- BBIIIOJIHEHHE PACUETHOTO 3a/IaHusl 1 0(hOpMIICHHE OTUYETa 10 BHITOJHEHHO# padoTe.

5 CEMECTP HCCJ’ICI{OB&HI/IG ABUTaTCJIA IIOCTOAHHOI'O TOKA C MnapajjiCJIbHbBIM

BO30YKJICHHEM.

PaccmaTpuBaeMble BOIIPOCHL:

- CHATHE XapaKTEPUCTUK JBUIaTeNs IOCTOSHHOIO TOKA C MapauleIbHBIM BO30YXKICHHEM:
1. CxopocTHas.

2. MexaHun4eckast €CTeCTBEHHasL.

3. MexaHu4ecKas Py BKIIIOYSHUH JT00aBOYHOTO COMPOTHUBIICHHS B LIETb SKOPSL.

4. MexaHnudeckas ipy H3MEHEHUH TIOTOKA BO30YKICHIIS,

- BBIIIOJTHEHHE PACUYETHOTO 33aHKs U 0(OPMIICHHE OTYeTa 0 BBINOJIHSHHOH padorTe.

5 CEMCCTP I/ICCJ'IeI[OBaHI/Ie ABUTATCIIA IIOCTOAHHOI'O TOKA C ITOCICI0BATCIIbHBIM

BO30YKICHHEM.

PaccmaTpuBaeMble BOIIPOCHL:

- CHATHE XapaKTEPUCTUK JBUIATENS IIOCTOSHHOTO TOKA € MApauIeIbHBIM BO30YKICHHEM:
1. CxopocTHas.

2. MexaHun4eckast €CTeCTBEHHasL.

3. MexaHu4ecKas IIpH BKIIIOYSHUH JT00aBOYHOTO COMPOTHBIICHHS B LIETb SKOPSL.

4. Mexanudeckas py H3MEHEHUH TIOTOKa BO30YKICHIIS,

- BBIITOJIHEHHUE PACUETHOTO 3a/IaHus 1 0popMIICHHE OTUYETA 110 BHIITOJIHEHHOH padoTe.

5 CEMCCTP MOI[CJ'II/IpOBaHI/Ie QJICKTPOIIpUBOJa C ABUT'ATCIICM ITIOCTOSAHHOI'O TOKA.
PaccmatprBaemble BOIIPOCHI:

- noctpouTh Simulink-mMozess 1BUraTesIsi HOCTOSIHHOTO TOKa MO AU(GepeHIIMaIbHBIM YPaBHEHUM;
- IPOBECTH MOJEIMPOBAHNE ITyCKOBBIX U HAIPY30YHBIX XapaKTEPUCTHK.

5 CEMECTP WccnenoBanue aBUTaTess IOCTOSHHOIO TOKA C napajajiCJIbHbIM

BO30Y>KJI€HHEM MPU MUTAHUU OT HIMPOTHO-UMITYJILCHOTO ITpeoOpa3oBaTess.
PaccmarpuBaembie BONPOCHL:

- IOCTPOUTH Simulink-MozLenL JABUTATCII TOCTOAHHOI'O TOKA € MapaJlyICJIbHbIM B036y)KZ[eHI/IeM npu
MUTAaHUU OT IUPOTHO-UMITYJIBLCHOT'O Hp€06pa30BaT€HH;

- CHATD IIYCKOBBIC U MCXAaHUYCCKYHO XapaKTCPUCTUKU IIPU TUTAHUU OT [IHAII.

10

6 cemectpTexnuka 6e3onacHOCTH. M3yueHne KOHCTPYKIMI MAITH IEPEMEHHOTO TOKA.
O0pa3oBaHuE BPAIIAIONIETOCS MATHUTHOTO TIOJISL.
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PaCCManHBaeMBIe BOIIPOCHI:
- 3aHATHUSA IIPOBOASATCA B Ha60paTOpI/II/I OJIEKTPUYCCKUX MAalllMH IEPEMEHHOT'O TOKA.

11 |6 cemectp HccnenoBanue HHAYKIIMOHHOTO perymsTopa ((azoperymnstopa).
PaCCManI/IBaeMI)IC BOIPOCHI:
- CHATHE BHEIIHEH XapaKTEPUCTHKH aCHHXPOHHOTO (ha30peryJsiTopa.

12 |6 cemectp HccnenoBanue aCMHXPOHHOW MAIIMHBI ¢ KOPOTKO3aMKHYTHIM POTOPOM.
PaCCManI/IBaeMbIe BOIIPOCHI:
- CHATHE U IIOCTPOCHUE pa6oq1/1x XapaKTEPUCTUK aCUHXPOHHOTO ABUT'ATEJIsI C KOPOTKO3aMKHYTBIM
POTOPOM.

13 |6 cemectp UccnenoBanue acCHHXpOHHON MAIIMHBI ¢ (Pa3HBIM POTOPOM.
PaCCManI/IBaeMI)IC BOIPOCHI:
- CHATHC U IIOCTPOCHUC pa6oq1/1x XapaKTCPUCTUK ACUHXPOHHOI'O ABUTATEJIA C (baSHBIM pOTOPOM IIpU
BKJIFOUYEHUHU JOOABOYHBIX COMPOTUBIIEHHUH B 1I€TIb POTOPA.

14 |6 cemecTp McciienoBanrue aCHHXPOHHOTO 3JIEKTPOIPUBO/IA CO CKASIPHBIM YIIPABICHUEM.
PaccmatpuBaeMbie BOTIPOCHL:
- CHATH ITyCKOBBIE M HATPy304YHBIE XapaKTEPUCTHKH Simscape-MOAeIH aCHHXPOHHOTO JIBUTATENS IPH
ynpasneHnu 1o 3akony U/f = const.

15 |6 cemectp HccnenoBanue CHHXpOHHOTO FeHEpaTopa ¢ 3JIEKTPOMAarHUTHBIM
BO30YKJICHHEM.
PaCCManI/IBaeMLIe BOIPOCHI:
- CHATb XapaKTEPUCTUKU CUHXPOHHOI'O T'eHeEpaTopa:
1. XomocToit xo1.
2. JIByx—wu Tpex(}azHoe KOPOTKOe 3aMbIKaHHE
3. Buemnss:
- PacYETHBIM ITyTEM OMPEICTUTh HHIYKTHBHOE COIPOTUBICHHUE TI0 IPOI0IbHOM ocu 1 OK3.

16 |6 cemectp [lapannenbHas paboTa CHHXPOHHON MAIlIUHBI C CETHIO.
PaCCManI/IBaeMLIe BOINPOCHI:
- IIPOBECTH 3aIllyCK U CUHXPOHU3ALNIO CHHXpOHHOﬁ MalIUHBI C CETHIO,
- ICPEBCCTU CUHXPOHHYIO MAllIMHY B PEIKUM JABUTATCIIA U I'CHEPATOPA,
- cHsITh U-00pa3Hble XapaKTepUCTUKU CUHXPOHHOMN MaIllUHBI.

17 |6 cemecTp MccnenoBanrue CHHXPOHHOTO JBUTATEIS C SJIEKTPOMArHUTHBIM
BO30YXICHUEM.
PaccmarpuBaeMbie BOTIPOCHI:
- IPOBECTH 3aIllyCK U CHHXPOHU3ALHUIO CI/IHXpOHHOﬁ MalluHEBI C CETHIO,
- ICPEBCCTU CUHXPOHHYIO MAILIMHY B PCIKUM JIBUT'ATCIIA,
- CHATH pa6oq1/1e XapaKTCPUCTUKHU CUHXPOHHOI'O ABUTATEIIA.

18 |6 cemecTp MonenupoBaHuEe aCHHXPOHHOTO 3JIEKTPOIMPHUBO/IA.
PaccmartpruBaembie BOMPOCHI:
- MPOBECTH IUIABHBIN 3allyCK aCHHXPOHHOTO JIBUTATEIIS IPU MUTAHIH OT IIpeoOpa3oBaTess HAPSDKEHUS U
YacTOTHI,
- CHATb HAarpy30UYHbIE XapaKTEPUCTUKU.
[IpakTrueckue 3aHATHS

Ne

W TemarTuka NpakTUYECKUX 3aHATUI/KPATKOE COIepIKaHue

1 |OcHOBHBIE 3aKOHBI AJIEKTPOTEXHUKH, MPUMEHIEMBIC B JIEKTPUUECKUX MAITHHAX

DopmMynupoBKkH H npaBuia. [IpuHimn pabotel reHeparopa u nsurateis. KoHcTpykiun MammH
MOCTOSTHHOTO ToKa. Ha3HaueHune 1 mpuHOUI padoTh! KOMIEKTOpa. DJIEMEHTHl KOHCTPYKIUH: TTAKEThI IKOPS,
00MOTKa SIKOpSsI, KOJUIEKTOP, CTAaTOP, NOJFOCHAS CUCTEMA, TIIaBHBIE, JOIIOJHUTEIIFHBIE MOII0CA,
KOMITEHCAIIHOHHAs! 0OMOTKa.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

TexHOI0rust N3rOTOBJIECHUS CTaTOPOB U AKOPHBIX 00MOTOK MaIlTiH MTOCTOSTHHOTO TOKA.
Pacuer neTieBbIX U BOJIHOBBIX 0OMOTOK, OCOOEHHOCTH KOHCTPYKIIMH TATOBBIX MAIIHH.

MarsauTHOE MoJIe MallluHBI TOCTOSHHOT'O TOKA.
Pacuer n MOCTPOCHUEC XapaKTCPUCTHUKHU XOJIOCTOI'0 X0Aa. PeaKIII/IH SAKOpPsS U €€ BIIMSIHUC Ha pa60Ty MalInHbI
IMOCTOSHHOI'O TOKaA.

KOMMYTaL[I/IH B MAaIllMHEC IIOCTOAHHOI'O TOKA.
3amenieHHas 1 yckopeHHas. HanpspkeHne Mexay KONIEKTOPHBIMU IIacTHHAMH. OrpaHU4eHus s
OOIIETPOMBIIITIEHHBIX U TATOBBIX 3IEKTPUUECKUX MAIIH. BHIbl KOMMyTanum.

FeHepaTopH IIOCTOAHHOI'O TOKa C HE3aBUCHUMBIM, IIapaJlJICJIbHBIM U CMCIITaHHBIM

BO30Y>KICHHEM.
Oco0eHHOCTH XapaKTEPHUCTHK U CIIOCOOOB YIpaBJICHHsT HANPSHKEHHEM TeHEPaTOPOB.

JlBUrarens NOCTOSSHHOT'O TOKA.

OCHOBHBIE XapaKTEPUCTUKU U CIIOCOOBI yIIPaBJIEHUs] CKOPOCTHIO BpallleHHUs. Y IIpaBIisieMble BBITPIMUTETN
U IIUPOTHO-UMITYJIECHEIE TTpeoOpa3oBaTeNny Js MTaHUA ABUTATeIIe MOCTOSHHOTO ToKa. [locTpoeHne
MOZEJIEN 3JEKTPOIIPUBOIA IOCTOSIHHOTO TOKa.

KoHcTpykiinu cumoBbix 01HO(]a3HBIX U TpeX(a3HbIX TpaHCHOPMATOPOB.
TeXHOJIOrHs M3rOTOBICHUS CEPACYHUKOB H OOMOTOK TPaHC(HOPMATOPOB.

Pabota TpancdopmaTopa B pexxHMe X0JIOCTOr0 X0/[a U 10]] Harpy3KOH.

[TpuBeneHne mapameTpoB BTOPHYHOI OOMOTKH K ITapaMeTpaM NepBHYHOM.

Cxema 3aMeleHusl.

Omnpenenenne mapaMeTpoB CXEMbI 3aMeIIeHUs TpaHC(hOpMaTOpa OMBITHBIM ITyTEM.
OmnpezeneHre napaMeTpoB CXeMBbI 3aMEICHHS 13 NacCIOPTHBIX AaHHBIX. MozenupoBanue ogHO(a3HOro 1
Tpex¢azHoro TpaHCPopMaTopa Mpu padoTe ¢ pa3HBIMH XapaKTepaMH HaTrpy3KH.

OcobeHHoCTH PabOTH TPaHCPOPMATOPOB HA BEIIPSIMHUTEIHHYIO HATPY3KY.

KOHCTPYKHI/II/I ACMHXPOHHBIX U CHHXPOHHBIX MAIlIHH ICPEMCHHOT'O TOKaA

DIIEeMEHThI KOHCTPYKIUU: MAKETHI CTaTOpPAa, BUJbI 00MOTOK cTaTopa, poTophbl aCI/IHXpOHHOﬁ n CHHXpOHHOﬁ
MainiuH. PacueT u cxeMbl CTaTOPHBIX 00MOTOK. ICTOYHHKYM MarHMTHBIX OJIEH JJ1A aCHHXpOHHOﬁ u
CHHXpOHHOﬁ MalllnuH.

MamuHb! MEPEMEHHOT'O TOKaA B TATOBBIX JDJICKTPOIIPUBOIAX.

10

[IpuBeneHne mapaMeTpoB ACHHXPOHHOW MAIIMHBI OT HEMOABUKHOTO K BpAal[arOIEMYCs
poTopy

Cxema 3aMCIICHUSA aCPIHXpOHHOfI mammuHel. PacdeT mmo TTaCIOPTHBIM JTaHHBIM. Mexanndeckas
XapPaKTCPUCTHUKA aCPIHXpOHHOﬁ MamuHbl. CIoco0s! yopaBJICHHS CKOPOCTHIO BpaIllCHUS.

11

COBpCMCHHOe MpEACTAaBJICHUC ACUHXPOHHBIX MAIllMH ITPU MMPOCTPAHCTBCHHOM

npeoOpa3oBaHUU KOOPMHAT.
MartemaTuuecKkoe OnricaHue ACMHXPOHHOI'O ABUTATEJIA B HeHO}]BH)KHOﬁ u BpaHlaIOH_IeﬁCS[ CHUCTEMaAX
KOOpAUHAT.

12

CucTeMsl ITMTaHUS QJICKTPUYCCKUX MAIIKWH B 3JICKTPOIIPHUBOAAX IMEPEMEHHOTO TOKA.
ABTOHOMHBIE HHBEPTOPHL. I1INpOTHO-UMITYIIbCHBIE TPAaH3UCTOPHBIE TpeoOpazoBaTenu. Bekropuas IIINM.

13

3aKOHBI yHrpaBJICHUA aCUHXPOHHBIMU MAlllTMHAMMU.
VYnpaBieHue aCHHXPOHHBIM 3JIEKTPONPUBOAOM IPHU MOCTOSIHCTBE MOTOKOCLIEIIEHUs poTopa. [IpuHIumbI
MOJICOPMECHTUPOBAHHOIO YIIPABJICHUA U MIPSIMOI'0O YIIPABJICHUS MOMEHTOM AaCMHXPOHHOI'O 3JICKTPOIIPHUBOAA.

14

XosocToi X0 ¥ padoTa Mo Harpy3KOu.
Peaxmus sixopsi B cHHXpOHHOH MammHe. OMBITHOE ONIpeieIeHUe MTPOAOIBHOTO HHAYKTHBHOTO
COTIPOTHUBIICHUS. XapaKTEPUCTHKH U CIIOCOOBI YIIPABICHNUS HANPSHKEHUEM CHHXPOHHBIX T€HEPAaTOPOB.

15

VYrioBas xapaKTepUCTUKa CHHXPOHHON MallIWHBI.
Cratnueckas u JAUHAMHUYECKas MCPLErpyKacMoCTb. Croco0Onl COXpaHCHHA CUHXPOHU3MA IIPpU Ha6pocax
Harpys3kKu. OcobeHHoCcTH KOHCprKIII/Iﬁ MAaruuTOSJICKTPUYCCKUX CUHXPOHHBIX MAllIWH.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
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Oco0eHHOCTH KOHCTPYKIMHU U CTIOCOOO0B YIIPaBJICHUS ACHHXPOHHBIX MAIIUH U

CHUHXPOHHBIX MalllH € IIOCTOSSHHBIMU MarHuTaMu B TATOBOM J3JICKTPOIIPUBOAC.
MonenupoBaHue IOJIEOPUEHTUPOBAHHOIO YIIPABICHHUS B TSITOBOM 3JIEKTPOIIPUBOJE.

4.3. CamocrosTenbHas padoTa 00y4JaroIHuXCs.

o/

Bun camocrosiTenbHO# paboTh

[ToaroroBka k 1a00paTOpPHBIM paboTaM.

Pabora ¢ JICKHMOHHBIM MAaTCPpUAJIOM.

OcBocHue MpoOrpaMMHOI'0 KOMIIJICKCA AJId MOACTIUPOBAHUA SJICKTPHUYCCKUX MAlllMH

BrinonHeHne KypcoBoro mpoekTa.

Brinonnenue KypcoBoii paboTHlI.

IToaroroBka kK IpOMEKyTOYHOM aTTECTALUH.

~N| O O B W N

[ToaroToBka K T€KyIlemMy KOHTPOJIIO.

4.4. TlpumepHbIN IEpeUeHb TEM BHJIOB PaboT

1. ITpuMepHBIil NEPEYEHD TEM KYPCOBBIX IPOECKTOB
Pacuer tpexdaznoro cusioBoro Tpancpopmaropa

BapuaHTsl 3a1aHU1 U151 KypCOBOT'O ITPOEKTA:

Ne /it S, kxBA UsH, kB Unn, kB Coenunenne
oomotok Uxk3, % Pk, kBt ?
1506,93,15 /14 0,6 2,1
25063,3 1/Y 40,88 2,2
35050,69Y/040,62,3
450304Y/Y40,882,4
5756,33,15 /141,28 2,5
675533 1/Y 4,50,88 2,6
7753,30,4Y/041,282,7
87530,69VY/Y4,50,882,8
9100 116,9 I/114,52,652,9
101006,93,3 /Y 41,283




2. [IpuMepHBIii IepedeHb TEM KypCOBBIX padoT
[IpoexkTrpoBaHue TATOBOTO ABUraTelsl BBICOKOCKOPOCTHOTO TPAHCIIOPTA

Bapuantsl

1*23*4567*8910

HomunanbeHast MOIIHOCTH

- B YaCOBOM PEKHUME

- - 1000 800 750 800 1100 460 900 850

- B IIPOJIOJKUTENBHOM PEKUME

510 1000 940 750 700 750 1000 - 850 795
HomunanbHOE HanpsiKeHNe MUTAHUS JBUTATEIIS

2300 1000 2300 1000 1000 1500 2180 1500 1000 1500
Hanpsxkenue n30as1uu OTHOCHTENIBHO KOpITyca

3000 1000 3000 3000 3000 3000 3000 3000 3000 3000
HomunanbHast CKOpoCTh IBHKEHUS TOKOMOTHBA

250 110 160 110 80 90 140 100 120 110
KoHcTpyKIImoHHass CKOPOCTh TIOKOMOTHBA

300 130 180 130 120 110 160 120 140 130

JunameTp OaHgaxel BEAYIUX KOJIEC

- HOBOT'O

- 1250 1250 1250 1250 1250 1250 1250 1250 1250

- CPEIHEU3HOUIEHHOTO

920 1200 1200 1200 1200 1200 1200 1200 1200 1200
HomunanbHbiil K03 GuiueHT peryimpoBaHus BO30YKICHUS
-1-111-111

JlnameTp ocu KOJIECHOM Iaphl

200 225 205 205 205 205 205 205 205 205

Knacc HarpeBoCTONKOCTH M30JISIIAN

HHFFHFFFFF



5. Ilepeuenp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh IIPHU
OCBOCHHUH JTUCIUIIINHBI (MOTYJIs).

IJJ(; bubnuorpaduyeckoe onucanue Mecrto nocrymna

1 | I'epman-T'anxun, C. I'. Bupryansabeie 1abopatopun URL:
OJTyIIPOBOJIHMKOBBIX cHcTeM B cpene Matlab- https://e.lanbook.com/book/457226
Simulink : yue6nuk mus By3o / C. I'. I'epman- (nara odpamenus: 30.04.2025). —
Tankun. — 2-e us., crep. — Cankr-IletepOypr : Pexum noctyna: A1 aBTopHs.
Jlaus, 2025. — 444 c. — ISBN 978-5-507-50698-9. | O7TPEOBATCICH:
— TexcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-
OoubnuoTeyHast cucTeMa.

2 | Tepexun, B. b. KomnbrotrepHoe MoenupoBaHue URL:
CHCTEM >JIeKTPOIIPHBO/IA TOCTOSHHOTO N https://e.lanbook.com/book/82848
nepeMeHHOro Toka B Simulink : yuebnoe mocobue / (nara odpamenus: 30.04.2025). —
B. B. Tepexun, FO. H. Jlementnes. — Tomck : TITY, | PeKuM AOCTYIIA: JUIA aBTOPH3.
2015. — 307 c. — ISBN 978-5-4387-0558-1. — HOMBSOBATEICH.
Texct : anexkTpoHHbIH // JIaHb : 2JEKTPOHHO-
O0ubamoTeyHas cucreMa.

6. IlepcueHb COBpPEeMEHHBIX TNPOGECCHOHAIBHBIX 0a3 JaHHBIX |
UH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIC MOTYT HCIOJb30BAaThCS IIPH
OCBOCHMH JIUCIUILIAHBI (MOIYJIS).

Nudopmarmonnsiii mopran DxcronenTa (https://exponenta.ru/);

Hay4Has 3aekTpoHHas oubanoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texunueckas oubdnuorexka PYT (MUUNT) (http://library.miit.ru)

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYeHHsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHUSI TUCITUTIIIUHBI (MOIYJIs).

Tpebyercs nunieH3nonHoe nporpammuoe obecrieuenne MATLAB 2020 ¢
MOJTHBI KOMILJIEKTOM TpuioxkeHuit Simulink, Simscape, a Tak:xe MOJIHBIA KOMITJIEKT

MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM O0a3bl, HEOOXOJUMOM IS
OCYIIIECTBJICHUS 00pa30BaTEIBLHOrO Mpoliecca Mo TUCIHUIUTHHE (MOIYJIIO).

.Ha60paTOpHI>I€ CTCHABI II0 HCCICOOBAHUIO JJICKTPUYCCKHUX  MAIIWH
IMOCTOAHHOTO U ICPCMCHHOT'O TOKaA.



9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

KypcoBas pabora B 5 cemectpe.
KypcoBoii nipoekT B 6 cemecTpe.
DK3ameH B 5, 6 cemecTpax.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHoYHbIE MaTepUaAJIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MPOMEKYTOUYHON
aTTeCTalllK, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIbHBIM HOPMATUBHBIM
aktom PYT (MUNT).



ABTOpBI:

JOIIEHT, AOILICHT, K.H. Kadeapsl
«DneKTporioe3ia U TIOKOMOTHUBBI)

CorJiacoBaHo:

3aBeayromuii kadeapon dulJl

IIpencenarens yaeOHO-METOIMUCCKOM
KOMHUCCHUH

A.H. ®uponosn

O.E. IlynoBukoB

H.A. AunpusiHOBa



