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5 cemecTp - 16 yacos;
6 cemecTp - 16 yacos;
Bcero - 32 yaca

Kouncynbranuu

5 cemecTp - 2 yaca;
6 cemecTp - 18 yacos;
Bcero - 20 yacon

CamocTrosiTesibHasi padoTa

5 cemectp - 109,5 yacos;
6 cemecTp - 125,2 yaca;
Bcero - 234,7 yaca

B ToM unciae Ha KIT/KP

6 cemectp - 35,7 yaca;

HNnasi koHTaKkTHas padoTa

6 cemecTp - 4 yaca;

BKJIIOYas:
JlabopaTopHasi paGoTa
PacueTrHo-rpaduueckasi padora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoro npoexkra
JK3aMeH

5 cemectp - 0,5 uaca;
6 cemectp - 0,3 yaca;
6 cemectp - 0,5 yaca;
Bcero - 1,3 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Lenb ocBoeHUs] AUCHUILUIMHBI. U3y4Y€HHE KOHCTPYKIUH, (PU3NYECKUX TPUHIMUIOB pPabOThI,
TEXHOJIOTMM M3TOTOBJIEHUS, METOJOB pacy€ra, XapaKTepUCTUK, OCHOB MCIOJb30BaHUs, IKCIUTyaTalluu U
UCHBITAHUS AJIEKTPUUECKUX MAIIUH OOLIEIPOMBIIUIEHHOTO MPUMEHEHUS

3agauM JUCHMINIMHBI

- IO3HAKOMUTH 00yYaIOIINXCS C OCHOBHBIMU BUJIA MU 3JIEKTPUUECKUX MAIIUH —
TpaHchopMaTopaMu, ACHHXPOHHBIMU MAITMHAMHU, CHHXPOHHBIMU MAIlIMHAMU M MAIlIMHAMU ITOCTOSTHHOTO
TOKa;

- 1aTh HHPOpPMALKIO 00 OCHOBAX TEOPUH IEKTPHUUECKUX MAIIWH, KOHCTPYKIIHSIX, MaTepraax,
MPUMEHSIEMBIX IIPH MPOU3BOJICTBE AIEKTPUUECKUX MAIIHH, TapaMeTpax U XapaKTepUCTUKAX
JIEKTPUYECKUX MAIIMH;

- I0Ka3aTh OCHOBHBIE CIIOCOOBI HKCIIEPUMEHTAILHOTO ONPEIEIICHUS TapaMETPOB U
XapaKTEPUCTHUK AJIEKTPUUYECKUX MAIINH;

- I03HAKOMUTh C METO/IaMHU pacuéTa MapaMeTpoOB U XapaKTEPUCTUK SJICKTPUUECKUX MAIIUH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMEHOBaAHUC KOI[ U HAUMECHOBAaHUC 3al'lJIaHI/Ip0BaHHLIe pe3yJabTaThl oﬁyqemm
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIUU
OIIK-4 Cnocoben W JI-50mk-4 AHaIH3UpyeT SHATB.
UCIIOJIB30BaTh METO/bI YCTaHOBUBILIMECS PEKUMBI - HIPUHIHUIIE] IEHCTBUS, KOHCTPYKIMH U
aHaJM3a U MOJACIIUPOBAHUS | paOOTHI TPAaHCHOPMATOPOB U XapaKTCPUCTUKN ACHHXPOHHBIX MAIIIMH;
JIEKTPUYECKUX Lienei U BPALIAIOIINXCS ICKTPUYECKHX | - IPUHIHUIBI ICHCTBUSA, KOHCTPYKIHH U
AJICKTPUUCCKUX MAIIH MaIlIuH Pa3JIuYHBIX THIIOB, XapaKTCpUCTHKH TpaHC(OPMATOPOB;
HCIIONB3YeT 3HAHUE HX - IPUHIIUIIBI ACUCTBUS, KOHCTPYKIIUU U
PEXKUMOB paGoTHI 1 XapaKTePUCTHKH MAIIUH TTOCTOSTHHOTO
XapaKTEePUCTHUK TOKa,

- IPUHLINIIBI ACHUCTBUSA, KOHCTPYKIUHU U
XapaKTEPUCTUKUA CUHXPOHHBIX MAILKH.

YMETB:
- IPUMEHATH, DKCIIyaTUPOBaTh U
MIPOU3BOUTH BBIOOP TpaHC(HOPMATOPOB;

- IPUMEHATH, DKCILIyaTUPOBaTh U
MIPOU3BOIUTH BHIOOP CHHXPOHHBIX MAIIIWH;
- IPUMEHATH, DKCIIyaTUPOBaTh U
MIPOU3BOIUTH BBIOOP ACHHXPOHHBIX
JIBUTATENICH;

- IPUMEHSITh, 3KCIUTyaTUPOBaTh U
HpOI/I3B0)II/ITI) BLI60p MalllnH ITOCTOAHHOT O
TOKA.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
OneKTpooOOPYAOBaHUE U AIIEKTPOXO3AUCTBO MPEANPUATUH, OpraHu3zaluid U Yy4YpexJAeHUi (nainee —
OIIOII), HampaBnenus noarotoBku 13.03.02 OnekTpodHEpreTuka W DIIEKTPOTEXHUKA, YPOBEHb
o0Opa3oBaHmus: BBICIIEe 00pa3oBaHue - OaKagaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh BeICHIyt0 MaTeMaTuKy




- 3HaThb PU3UKy

- 3HaTh TEOpEeTHUECKYI0 MEXaHUKY

- 3HaTh TeopeTnyecKre OCHOBBI DJIEKTPOTEXHUKU

- 3HaTh DJIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTEPUAIOBEICHUE
- 3HaTh [IpuKIagHyr0 MEXaHUKY

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

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

Pasesb1/TeMbl § =l & < 5
Ne JTUCIUTUTAHBL/ (D OPMBI g % 3 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 s | O | Jex | Jab6 | Ilp A arTecTaluMu
A = KIIP 'K HUKKIT | TK cemecTpe /KOHTPOIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Tpanchopmaropsl 53 5 8 8 - - - - - - 37 - Ilodzomoska Kypcosou papomel: Brinonnenne
1.1 Tpanchopmaropsr 53 8 8 - - - - - - 37 - KypcoBoro mnpoekra: "[IpoekTipoBanue

tpancdopmaropos”. KypcoBoii npoekt
BBITIOJIHACTCSA 110 MHAWBUAYAaJIbHOMY 3a1aHUTO.
B pamkax paboThl HEOOXOAUMO PaCCUUTATh
OCHOBHBIE [TOKa3aTeNN paboThl 000pyAOBaHUS,
BEIOpATh ONTHMaIbHOE pemeHne. KypcoBoit
MIPOEKT MPEeIyCMaTPUBACT MOSCHUTEIHHYIO
3aIUCKY C pacdyeTaMHu U rpadudaeckyro 9acTb. B
3aJJaHie BXOJUT pacueT CIEyFOIIIX
mokasareJeii: BeiOop rimaBHEIX pa3MepoB
Tpanchopmatopa. Pacuer oomorox BH n HH.
Pacuer pexuma kopoTkoro 3ambikanus. Pacuer
pexuMa Xo0J0cToro xonaa. TermioBoi pacuer.
Iloozomogka k nabopamopmnoit pabome:
[ToaroroBka k pabote: "[lapamnensHas paboTa
TpaHchopmaTopoB". M3ydeHne TeopeTHIECKOro
MaTepHala Io mapaulelbHOi paboTte
TpanchopmaTopoB. [ToAroToBKa MPOTOKOTIA.
OdopmiieHne oTyera.

Ilodzomogxa k 1adopamopnoit pabome:
[oxroroBka k padore: "HccnenoBanue
TpexdazHoro Tpancdopmaropa". zyuenue
TEOPETHYECKOT0 MaTepuaia 1o UCCIIeI0BaHUI0
TparchopmaTopoB. OIBIT XOJIOCTOTO X0Aa U
KOPOTKOT'O 3aMbIKAHUS. OmbIT Harpysku.
[ToaroroButs poTokoa. OdopmiteHne ordera.
Iloozomoexa pacuemno-zpagpuueckozo
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3adanua: BEIOTHEHNE pacueTHO-
rpaduyeckoro 3ananus::"Pacuer MarHuTHo
LIeNH, [TapaMeTPOB X0JIOCTOTO X0Ja U
KOPOTKOT'O 3aMBIKaHUs TpaHCcHopMaTopoB'.
3amanue BeIgacTcs Mo Bapuantam. B PI'P
COTOWT M3 pacyeTa U 4epTerka MarHUTHON
CHCTEMBI TpaHC(opmMaropa.

ACHHXpOHHBIE
MAIINHBI

55

39

2.1

ACHHXpOHHBIE
MaIIHBI

55

39

Ilodzomoeka Kypcosoit padomur: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIBHYIO 3aIIICKY C pacueTaMU U
rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
CIIEIYIOLIMX MoKa3aTesnei: BbIOop riaBHBIX
pa3MepoB MamHHBEL. BeIOOp 00MOTOUHBIX
IaHHBIX. Pacyer mapamerpoB oOMoTok. Pacuer
pabounX U MMyCKOBBIX XapaKTSPHCTHUK.
Ilodzomoeka pacuemno-zpaguueckozo
3adanua: BrinojlHEHUE pacyeTHO-
rpadudeckoro 3aganus: "Pacyér u mocrpoeHue
00MOTKHM cTaTopa 3-(pa3Horo aCHHXPOHHOTO
nBuratens.” 3ajaHue BbIIAETCS MO0 BapUAHTAM.
B PI'P Bxoaut npoBeneHne pacyeTa 0OMOTOK.
[TocTpoenue cxembl 0OMOTKH (YEPTEK).
Iloozomogka k nabopamopmnoit pabome:
[oxroToBka Kk 1abopaTopHO paboTe
"UccnenoBanue XapakTepUCTUK aCUHXPOHHOTO
neuratels ¢ pasaeM poropoM". M3ydenne
TeopeTHdeckoit yacTu. [loaroToBKa MpoToKoIa
K pabote. OopmiieHne OTUETA.

Ilodzomogxa k 1adopamopnoit pabome:
[ToaroroBka k mabopatopHoit paboTte
"UccnenoBanue TpEXPazHOTO ACHHXPOHHOTO
JIBUTATEIISI C KOPOTKO3aMKHYTBIM POTOpPOM".
N3yuenue teopernueckoit uactu. [logroroska
mpoTokoiia Kk pabote. OpopmieHne oTyera.

DK3aMeH

36.00

0.5

33.50




Bcero 3a cemecTp

144.00

16

16

0.5

76

33.50

Hroro 3a cemecTp

144.00

16

16

0.5

109.50

CPIHXpOHHLIe MalInuHbI

51

35

Iloozomoeka K 1abopamophoii pabome:

3.1

CPIHXpOHHLIe MalInuHbI

51

35

[Moaroroka x abopaTropHoii padboTe
"[lapamienbHast paboTa CHHXPOHHBIX MaIlIuH C
ceTbr0". MI3ydeHue TeopeTudeckoi YacTH.
[Moaroroska npoTtokoina k padore. OdopmieHue
oTdeTa.

Ilodzomogexa k 1abopamopnoit pabome:
[MoxroToBka Kk 1abopaTopHOH paboTe
"UccnenoBanue CHHXpPOHHOTO
re”HepaTopa'.M3ydeHne TeOpeTHIECKOM YacTu.
IMoaroroska mpoTtokomna k padore. OopmieHune
oTyerTa.

MamuHbI MOCTOSTHHOT'O
TOKa

37

21

4.1

MamuHbl TOCTOSTHHOT'O
TOKa

37

21

Ilodzomoeka K n1adopamopnoil pagome:
IToaroToBka K 1a00paToOpHOM padboTe
"HccnenoBanue reHepaTopoB MOCTOSHHOTO
ToKa ". MI3yueHne TeopeTndeckoi yactu.
IMoxroroBka npotokoia k padore. OdopmicHue
oTyera.

Iloozomoeka K 1adbopamopHnoii pabome:
[oxroroBka Kk 1abOpaTopHOH padboTe
"HccnenoBanue qBuratess MOCTOSTHHOTO TOKa
mapaielbHOro Bo30yxaeHus" M3yuenne
TeopeTHdeckoit yacTh. [loaroToBKa mpoToKoIa
K pabore. OdopmiieHne oTyera.

Iloozomogka k nabopamopmnoit pabome:
[ToaroroBka k mabopatopHoit pabote
"UccnenoBanue IBUTaTeNsi IOCTOSTHHOTO TOKA
MOCTIeIOBATENBHOTO BO30YkIeHus". M3ydeHue
TeopeTHdyeckoi yacTu. [1oAroToBKa MpoTOKOIa
K pabore. OdhopmiieHue oTyera.

DK3aMeH

36.0

0.5

33.5

Kypcogoii mpoext (KIT)

56.0

16

0.3

35.7

Bcero 3a ceMmecTp

180.0

16

16

16

0.8

91.7

335

Hroro 3a cemectp

180.0

16

16

18

0.8

125.2

UTOoro

324.00

32

32

20

13

234.70




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tpancgpopmamopul

1.1. Tpancdopmaropsl

du3nyuecKue 3aKOHBI, JIeXKAIe B OCHOBE PabOTHI 3JEKTPUUECKUX MAIIMH: 3JIEKTPOMArHUTHON
uHaykiuu, Kupxroda, momHoro toka, OMa ais MarHuTHOW 1enu, Ammepa. TpaHchopMaTopsl.
[Tpuniun paboThl U KOHCTPYKIHS TpaHcpopmaropos. [lapamerpsl u npuseneHne ooOMoTok. Cxema
3aMelIeHHs, OCHOBHbIC ypaBHEHUS, BEKTOpHas AuarpamMma. OMBITHI U XapaKTEPUCTUKU XOJIOCTOTO
X0Jla U KOPOTKOIro 3amblkaHus. HampspkeHue KOpoTKoro 3amblkaHMs. VI3MeHEeHHE BTOPUYHOIO
HanpspkeHuss npu  Harpy3ke. CxemMbl W TpyNmbl COEOUHEHHH OOMOTOK TpaHchopMaTopa.
[TapannensHas pabGota TpaHchopmaropoB. PerymupoBaHue HampsiKeHUss TpaHC()OpPMATOPOB.
Hecummerpuunast Harpy3ka TpaHcopmaropa. MeTol  CHUMMETPUYHBIX  COCTaBISIOLIUX.
Ousnueckue  yciuoBuss  paboTel  TpaHcopMaTopa NpU  HECUMMETPUYHOM  Harpyske.
ABtoTtpanchopmarop.  CnenuanbHble  TpaHcdopmartopel.  Ilepexomneie  mporecchl B
Tpanchopmaropax. Bxiouenue TpaHcpopmaropa TMoja HampsbkeHuHe. BHe3amHoe KOpOTKOe
3ambIkanue. [lepeHanpspkenus B Tpanchopmarope..

2. Acunxponnvie Mauumbl

2.1. ACUHXPOHHBIE MaIlIMHbI

Bpamiaromeecss MarHuTtHoOe I0Jie B 3JEKTPUUECKUX MAIMHAX M YCJIOBUS €ro CO3JaHUsl.
O6moTkn MammH TnepeMeHHoro Toka, JJIC B oOMoOTKe, OOMOTOYHBIA KOIPPHUIMEHT.
CocraBisitoniie MarHUTHOTO I0JII ¥ UHIYKTUBHBIE COIIPOTUBIIECHUSI 0OMOTOK. DJIEKTPOMarHUTHbBIE
CWJIBI U MOMEHTHI B oayekTpuyeckux wMammuax. [lorepu u KIIJ[.. AcUHXpOHHBIE MAaIIHUHBI
Koncrpykuuu u npunnun neiicteus. [lapamerpsr acuaxponHoid Mammnsel. [IpuBenenne padouero
mpolecca Bpallaronielics aCHHXPOHHOW MallMHbI K paboueMy Mpoleccy aCHHXPOHHOM MaIIUHbBI C
HENOJIBWKHBIM pOTOpOM. OCHOBHBIE YypaBHEHHs, BEKTOpHAas JAMarpaMMa M CXEMbl 3aMELICHUS
ACUHXPOHHBIX JIBUraTellied. OJIEKTPOMarHUTHBIH MOMEHT M MEXaHHYECKas XapaKTepUCTHKA
ACMHXPOHHON MalIMHbI. DJEKTPOMAarHUTHBII MOMEHT OT BBICHIMX TapMOHHUK, THCTEPE3UCHBIH U
CUHXPOHHBII MOMEHTHI. BiusHHe KauecTBa JIEKTPUUECKOW SHEPruM Ha pabOTy aCHMHXPOHHOTO
nBurarens. Paboune XapakTepUCTUKM ACHHXPOHHOrO JBUTraTens. BbITecHeHHe Toka B
KOPOTKO3aMKHYTOIl OOMOTKE poTOpa acHMHXpOHHOM MamMHbl. CHocoObl IMycKa aCHMHXPOHHBIX
JBurareneil. ACHHXpOHHBIE JIBUTATENN C yIy4lIeHHbIMU ITyCKOBBIMU CBOWCTBaMu. PerynupoBanue
CKOPOCTH ACHHXPOHHBIX JBHUraTesied. ACHHXpPOHHBIE reHeparopbl. CHenualbHble aCUHXPOHHBIE
MamuHbl. OJTHO(pa3HbIE ACHHXPOHHbBIE MAILIUHBL..

3. Cunxponnvie Mawiunsl

3.1. CuHXpOHHBIE MAIITUHBI

CuHXpOHHBIE MallMHBL. fIBHO M HESBHOIOJIOCHBIE CHUHXpPOHHBbIE MamMHbl. KoHCTpykuuu,
MPUHITUIT JACUCTBUS TeHEpaTopoB M aBurateneil. CucteMbl BO30YXKIEHWS CHHXPOHHBIX MAIIIWH.
XoJocTOol XOJT CHHXPOHHOTO TeHeparopa. PaboTa CHHXpOHHOTO TeHepaTopa IOJ Harpy3KOM.
Peakuus sskopsi B CHHXpOHHOM I'€HEpaTope M €€ 3aBUCUMOCTh OT XapakTepa Harpy3ku. BektopHas
JquarpamMma HessBHOTIONIOCHOTO CHHXPOHHOTO reHepaTopa 0e3 yuéra HachllieHus. Peakuus skops B
SIBHOITOJIFOCHOM CHHXPOHHOM TeHepatope. Meron 1aByx peakinuid. BektopHas aumarpamma
SIBHOIIOJIFOCHOTO CHHXPOHHOTO TeHeparopa 0e3 yu€Ta HaChIIEHUS. XapaKTEPUCTUKU XOJIOCTOTO
X0Ja W KOPOTKOrO 3aMbIKaHWsS CHUHXPOHHOTO TreHeparopa. WMHAYKIMOHHAasT Harpy3oyHas
XapaKTepUCTHKA. BHeUmIHsAs U peryiupoBOYHBIE XapakTepucTuku. [lapannenbHas pabora
CHHXPOHHON MaIuHBI ¢ ceTh0. CrocoObl BKIIIOYEHHUSI CHHXPOHHOTO TeHepaTopa Ha MapauieIbHYIO
paboty. PerynmupoBaHue aKTMBHOW MOIIHOCTH. OJEKTPOMArHUTHBIM MOMEHT CHHXPOHHOU
MAIlIUHBI. YTJ0Basi U PETYIUPOBOUYHBIE XAPAKTEPUCTUKU. PerynmpoBanne peakTUBHONW MOIIHOCTH.
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U-o6pasnbie xapakrepucTuku. CHHXPOHHBIE JBHTaTeIH: CIOCOOBI TYCKa, XapaKTePUCTHKH,
obmactn mnpumeHeHus. CrnenuaibHble CHHXPOHHBIC MamWHBL. CHHXPOHHBIC KOMIICHCATOPBI.
PeakTuBHBIE MAIUHEL..

4. Mawunvl nocmosanHo2o moxa

4.1. MamuHbl MOCTOSTHHOTO TOKA

Mariuunbl noctostHHOTO ToKa. [IpuHIMNI 1efcTBUS U KOHCTPYKLIHMK MAalIMHbI TOCTOSSHHOTO TOKA.
Cxembl M crmocoObl BO30YKACHHS MAIIMH TIOCTOSHHOTO TokKa. OOMOTKH SIKOpS MAalldHBI
noctosiHHOro Toka. IletneBbie 0OMoOTKH. BomHoBble 00MoOTkKH. KomMOMHHpOBaHHBIE OOMOTKH.
YcnoBus cUMMETpUM  OOMOTOK. YpaBHUTeNnbHbIe coequHeHUs. JJIC B 0OMOTKE SKODSL.
XapakTepHucTuKa X0J0CTOro Xojia reneparopa. Pabora MammHbl HOCTOSIHHOTO TOKa MPH Harpyske.
ONEeKTpOMarHUTHbI MOMEHT. Peakuus sikops B MalllMHE IIOCTOSHHOIO TOKa. BimsHue peakuuu
akopss Ha pabory MammHbl. Crabunusupyroomas oo6morka. KomneHcannonHas oOMOTKa.
Kommyranusg B MammHax IOCTOSHHOTO TOKa. PU3WYecKue OCHOBBI KOMMyTauuu. [IpuumHbI
UCKpeHUs MIETOK MAIlMH TOCTOSHHOTO ToKa. Bunel kommyrtanuu. CrnocoObl ymydlieHHs
KOMMYyTallUd. YpPaBHEHHUS M XapaKTEpUCTUKU TE€HEpAaTOpOB MpPU pa3IMUHBIX crocodax
BO30YXKICHHS. YCIOBHS CaMOBO30YXKIEHHS TE€HEPaTOpOB C MapajliebHBIM W CMEIIAHHBIM
BO30Y)XKICHHEM. YpaBHEHHs M XapaKTePUCTHUKW JABHTaTeNiell TMpH Ppa3IHyHBIX CIIOCO0ax
BO30YXKICHHs. YCIOBUS YCTOMYMBON pabOThl ABUrareieil mocrosHHoro Ttoka. I[lyck B xom,
TOPMO>KEHUE U PETYJIIMPOBAHUE YACTOTHI BPALCHUS JBUTraTeNel MOCTOSHHOIO ToKa. CrenuanbHble
MAaIIMHBI TOCTOSITHHOTO TOKA..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT

. UccnenoBanue tpexdaznoro TpanchopmaTopa;

. [TapannensHas pabota TpanchopMaTopoB;

. UccnenoBanue Tpéx§azHoro aCHHXpOHHOTO JBUTATENS C KOPOTKO3AMKHYTHIM POTOPOM;
. UccnemoBanme xapakTepUCTHK aCHHXPOHHOTO JIBUTATEIIS ¢ (ha3HBIM POTOPOM;

. UccnenoBanue nBuraTesns HOCTOSSHHOTO TOKA MOCIEI0OBATEILHOTO BO30YKICHNUS,

. [MapamnensHas paboTa CHHXPOHHBIX MAIIUH C CETHIO;

. UccnenoBanue reHepaTopoB MOCTOSTHHOTO TOKA;

. UccnenoBanue ABUraTesNs MOCTOSHHOTO TOKA TApAJIETFHOTO BO30YKICHHS,

. UccnenoBanme CHHXpOHHOTO T€HEPATOpA.

O 0 JN NP W —

3.5 KoncyabTanuu

AyoumopHvie KOHCYAbMauuy no Kypcogomy npoekmy/pabome (KIIP)

1. KoncynpTanmuu HampaBleHbl Ha BBIIOJHEHHE pa3JIeIOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacUeTHBIX 3a/JaHuil pasnena
"Tpanchopmatopsr"

2. KoHcynbranuu HampaBieHbl Ha BBIOJHEHHE pa3/eloB KypCOBOTO IPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"ACHHXpPOHHBIE MAIIHBI"

I'pynnogvie koncyromayuu no pasoeiram oucyuniunsl (I'K)

1. OO6cyxnaeHue MaTepralioB IO pa3zeinaM KypcoBoro mpoekta "TpanchopmaTopsr”
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2. OO6cyxIeHHne MaTepHrajoB IO pa3jeiaM KypCcoBOIro MpoeKTa "ACHHXPOHHBIC MALTHHBI"
HUnousuoyanvuovie KoHcyIbmMauuy no Kypcogomy npoemy /pabome (MKKII)

=

Koncynpranuu npoBoasrcs no paszaeny "TpanchopmaTtopsr”
2. KoHcynbranuu npoBoAsTCs 1O pasneny "ACHHXPOHHBIE MaITMHBI"
Texywuti konmpoas (TK)

1. KoHcynpTanuu HamnpaBieHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIBHBIX MEPONPUATHIA 10 pazzaeny "Tpanchopmaropsr”

2. KoHcynpranuu HampapJeHbl HA MOJyYEeHHE WHAWBUIYAIBHOTO 3a/laHUs IS BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHUI 110 pa3zeny "ACUHXPOHHbIE MalIUHbI"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
6 Cemectp

Kypcogoii npoext (KIT)

Temsbl:

- OcoOeHHOCTH MPOESKTUPOBAHUS SIEKTPUUESCKUX MAIIUH

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-2 3-4 5-6 7-8 9-10 |11-12|13-14 | 3aueTHas

Pasznen 1 2 3 4 4 5 5 3amuTa
KypCOBOTO KypCOBOTO
IIPOEKTa IIPOEKTA

O6Bvem 5 20 20 15 15 15 10 -
paznena, %

Brimonuenustii | 5 25 45 60 75 90 100 -
00BeM
HapaCTAIOIIIM
uroromM, %

Howmep pasnena | Pa3nen kypcoBoro mpoekra

3aganue Ha KI1

Pacuyer rimaBHBIX pa3MepoB

Pacuyer MarHUTHON CHUCTEMBI

XapakTepUCTUKH CIPOCKTUPOBAHHON SJIEKTPUUYECKON MAIIMHbI

OB WN -

I'padrueckas yacTb
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIE PE3YIbTAThI 00yUEHUS

Howmep paznena
JUCHUTITUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
0 TUCIUIUINHE COOTBETCTBUH C
WH/INKaTOPOB
(B COOTBETCTBHHM C paznesiom 1) n.3.1)
12 ]3] 4
3HaTh:
MIPUHIIMIIBI 1EHCTBUS, KOHCTPYKIUH U JlaboparopHas paboTa/CUHXPOHHBIN TeHepaTop, padoTaroIul
XapaKTePUCTHKH CHHXPOHHBIX MAIIWH HapajuieIbHO C CEThIO
WJI-50mk-4 +
JlaGopaTopHas paboTta/XapaKTepUCTHKU TpeX(pa3HOTro
CUHXPOHHOTI'O T€HepaTopa
MIPUHIIMITBI 1eHCTBUS, KOHCTPYKIUH U JlaboparopHas paboTa/I'eHepaTop MOCTOSHHOTO TOKa
XapaKTEPUCTHKH MAIIUH TTOCTOSIHHOTO N JT-Sorik- +
P P A-Sork-4 JlaboparopHas paboTa/J/|BUraTeiib MOCTOSHHOTO TOKA
TOKa
MIPUHLIMIIBI 1EUCTBUS, KOHCTPYKLUU U JlaGoparopnas pabora/3amura JIP o Teme: "MccnenoBanue
XapaKTePUCTHKU TpaHCHOPMATOPOB Tpexdasznoro Tpanchopmaropa"
JlabopaTtopHas pabota/3amntuta JIP o teme: "llapannensHas
N-Sork-4 + pabota Tpancdopmaropos”
Pacuerno-rpaduueckas padora/Pacuer MarHuTHOM 1eTH,
apaMeTpoB XOJOCTOT0 X0/1a M KOPOTKOT'O 3aMbIKaHHSI
TpaHchopMaTopoB
MIPUHIIMIIBI 1eHCTBUS, KOHCTPYKITUH U JlaGopatopHas pabora/3amura JIP o Teme: "Mccnenoanue
XapaKTePUCTHKH aCHHXPOHHBIX MAIIUH Tpex(a3zHOro aCHHXPOHHOTO JIBUTATEIISI C KOPOTKO3aMKHYTHIM
n
NJ1-50rmk-4 + pOTOpOM
JlaboparopHas padota/3amura JIP o teme: "HccnenoBanue
Tpex(a3zHOro aCHHXPOHHOT'O JBUTaTelNs ¢ (pa3HbIM poTopom”
YMersb:
MIPUMEHSATh, SKCTUTYaTUPOBATh 1 JlabopaTopHas pabota/l'enepaTop MOCTOSHHOTO TOKA
MIPOU3BOIUTH BEIOOP MamnH noctossHHOro | M/1-50rk- +
p A p A-Soric4 JlaGoparopHas paboTa//lBurarenb MOCTOSIHHOTO TOKa
TOKa
IIPUMEHSATD, DKCIIIIyaTUPOBATh U NJ-Sormk-4 + JlaGoparopHas pabora/3amura JIP o Teme: "MccnenoBanue
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MPOM3BOIUTH BEIOOP aCHHXPOHHBIX
IBUTaTEIEH

Tpex(}a3HOro aCHHXPOHHOTO JIBUTaTelIs ¢ KOPOTKO3aMKHYTHIM
poTtopom"

JlaGopaTtopHnas paborta/3antuta JIP o teme: "HcciaenoBanue
Tpex(azHOro aCHHXPOHHOTO JBUTATENs ¢ (pasHBIM poTopom”

IIPUMCEHATH, OKCILTYaTUPOBATh U
IMPOU3BOJUTH BbI60p CHUHXPOHHBIX MalllMH

JlabGopaTopHas pabota/CHHXPOHHBIN Te€HEPATOP, PAOOTAIOIIIHIA
MapajieIbHO C CEThIO

NJI-50mK-4
JlaGopaTopHas pabota/XapakTepHUCTHKU TpeX(pazHOTO
CHHXPOHHOTO TeHepaTopa
MPUMEHSTh, YKCIUTyaTUPOBATh U Jlaboparophas padora/3ammmra JIP o Teme: "MccnenoBanue
MIPOU3BOIUTH BEIOODP TpaHC(HOPMATOPOB TpexdaszHoro Tpanchopmaropa"
JlaboparopHas padota/3ammura JIP o teme: "[lapannensHas
N-Somk-4 pabota TpancdopmaTopo”

Pacuetrno-rpaduueckas pabora/Pacyer MarHuTHOM 11eNH,
apamMeTpPOB XOJIOCTOTO XOJa M KOPOTKOTO 3aMbIKAHUS
TpaHchopMaTopoB

13




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
S cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa JIP o teme: "MccnenoBanue TpexpazHOro ACHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTHIM poTtopoM" (JIabopatopHas padota)
2. 3ammra JIP o Teme: "MccnenoBanue Tpex($hazHOro aCHHXpPOHHOTO ABUTATeNs ¢ a3HbIM
poropom" (JTabopatopHast pabora)
3. 3amuta JIP o teme: "UccnenoBanue Tpexdaznoro rpanchopmaropa” (JlabopaTtopHas
pabora)
4. 3ammura JIP mo Teme: "llapamiensHas padora Tpanchopmaropos” (Jlaboparopras paboTa)
5. Pacuer MarHuTHOM 1ITH, ITAPAMETPOB XOJIOCTOTO X0Ja U KOPOTKOT'O 3aMbIKAHUS
TpanchopmaropoB (PacuerHo-rpadudeckas padbota)

6 cemecTp

Dopma peanuzanuu: 3aniuTa 3aTaHUSA
1. 'eneparop nocrosinHoro Toka (JlaboparopHnas padora)
2. Isurarens noctossHHOTO TOKa (JlabopaTopHas pabora)
3. CuHXpOHHBIN TeHepaTop, paboTaromuii napauensHo ¢ cethio (JlabopaTopHas paborta)
4. XapakTepucTuku Tpex(a3Horo CHHXpOHHOTO TeHeparopa (JlaboparopHas pabora)

baniapHO-peUTHHIOBask CTPYKTYpa AUCLUIUIMHBI SABIISETCS MPUITOKEHUEM A.
baiibHO-peUTHHTOBAs CTPYKTYpa KypCOBOT'O MPOEKTA ABJISETCA MPUIIOKEHHEM b.

4.2 IlpomMe:kyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne5)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3OW» Ha oCHOBaHMHU CEMECTPOBOM M ATTECTALIMOHHON COCTABIISFOIINX.

Ixzamen (Cemecmp Neb)
Onenka ompezensercss B cooTBeTCTBUHU ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBOM cHCTEME s
cryneatoB HUY «MDOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

Kypcosoiui npoexm (KI1) (Cemecmp No6)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM M aTTECTAlIMOHHON COCTABIISIFOIIUX.

B numiom BeICTaBIIA€TCS OIIEHKA 32 6 ceMecTp.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:
1. Bonpaek, A. M. Dnextpuyeckne MallvHbl. BBeIeHHE B 2JIEKTPOMEXaHUKY. MalnHbI
MOCTOSIHHOTO TOKa U TPaHC(POPMATOPHI : YUEOHHK JIUIsl BY30B 110 HAIIPABICHHIO "DIEKTPOTEXHHUKA,
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AIIEKTPOMEXAHUKA U eKTpoTexHomorun" u "Anekrposnepreruka” / A. U. Bonbaek, B. B. [Tonos .
— CIIb. : ITurep, 2007 . — 320 c. — (Yuebnuk mis By3oB) . - ISBN 5-469-01380-4 .,

2. becnanos, B. fI. DnexTpudeckue MaluHbl . Y4EOHUK /711 By30B 110 HAIIPABJICHUIO
"DnekTposHepreTrka u dekrpoTexnuka’ / B. f. becrianos, H. ®. Korenenen . — 4-e uz.,nepepad.
u jgon . — M. : Axkanemus, 2013 . — 320 c. — (Breicmiee nmpodeccronanisHoe 00pa3oBaHue .
bakanaspwuar) . - ISBN 978-5-7695-8497-8 .;

3. Tokapes, b. ®@. DnexTpuyeckre MaluIuHbl : YueOHOe MOCOOHE sl AIEKTPOTEXHUUECKUX U
SHEPreTHYeCKuX crnennanbHocTel By30B / b. @. Tokapes . — M. : Anbsine, 2015 . — 624 ¢. - ISBN
978-5-91872-064-6 .;

4. sanoB-CmoneHnckuii A. B.- "DOnexkrpuueckune mammnbl. B 1Byx Tomax. Tom 1" T. 1, (3-e 3.,
cTepeot.), M3aarenscTBo: "U3narensckuii tom MOU", Mocksa, 2006 - (652 c.)
http://e.lanbook.com/books/element.php?pll_id=72331,

5. BanoB-CmoneHckuii A.B.- "Onexkrpuueckue mamussl. B 1Byx tomax. Tom 2", M3narenscTBo:
"MOBHN", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383012239.html.

5.2 JInueH3noHHOE U CBOOOIHO PACIPOCTPaHsieMOe MPOrPaMMHOe oDecredeHune:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HAaMMCHOBaHUE
VYuebnsle aynutopun ui | JK-120, MammHHbIH 3a51 cepBep, KOHIULMOHED
MPOBEJCHUS JICKIMOHHBIX NBI]
3aHATHM U TEKYLIETO
KOHTPOJIS
VYueOubie aynuropun 1 | XK-120, MamuHHbIHM 3a1 cepBep, KOHIUIMOHEP
NPOBEAEHUS MPAKTUYECKUX HBI]
3aasatuit, KP u KII
VYuebnslie aynutopun ui | JK-120, MammHHbIH 3a51 cepBep, KOHIULMOHED
MIPOBEICHUS J1a0OPATOPHBIX NBI{
3aHATUN
VYueOubie aynuropuu g | K-120, MamuHHbIHM 3a1 cepBep, KOHAUIMOHEP
[IPOBEIECHUS B
IIPOMEKYTOUHON
aTTecTaluu
Iomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOU PabOTHI KomnberotepHslii MACBbMEHHBIN, BEIIAJIKA I OJEKIbI,
YUTAJIbHBIN 3al KOMIIBIOTEPHAs! CETh C BBIXOJIOM B
HHTEpHET, KOMIBIOTEDP NEPCOHAIBHBIN,
MIPUHTEP, KOHIUITUOHEP
[Tomemenus nns E-206.1, napTa co CKaMbeH, CTENIaX sl XpaHEHHUS
KOHCYJIbTUPOBaHUS [IpenogaBaTenbckast KHHWT, CTOJI ITpernojiaBaTeis, CTyl, JoCKa
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MEIoBada

[TomemeHus st XpaHEHUS
000pyI0BaHUs U Y4€OHOTO
WHBEHTapS

E-403, Cxian

CTOJI JU1s1 pabOTHI C TOKyMEHTaMH, IKad,
mKkad A1 JOKYMEHTOB, KHUTH,
y4eOHUKH, TOCOOHSI, TUTUIOMHBIC U
KypCOBBIE pabOTHI CTY/IEHTOB
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SJIGKTpI/I‘ICCKI/IC MallIMHBbI

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-5

3ammura JIP o Teme: "Uccnenoranue tpexdaznoro tpanchopmaropa"” (JlabopaTopnas padora)

3amuta JIP o teme: "[lapamnensras padbota Tpanchopmartopo" (JlabopaTopHuas pabora)
Pacuer MarHMTHOM €M, ITAPAMETPOB XOJIOCTOrO X018 U KOPOTKOTO 3aMbIKAHHUS

TpanchopmaropoB (PacuerHo-rpadudeckas padbota)

3ammra JIP o Teme: "HMccnenoBanue Tpex(azHOro aCHHXPOHHOTO JBUTATEIS C
KOPOTKO3aMKHYTBIM poTropoM" (JTabopaTopHas pabora)
3ammura JIP o Teme: "MccnenoBanue Tpex(azHOro aCHHXPOHHOTO JBUTATENS ¢ (pa3HBIM
poropoMm" (JIaboparopHas paboTa)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howep Paznen qucuumimHbl KM:
pasiena AT et Henens 4 8 12 14 16
KM:
1 Tpancdopmaropsl
11 Tpanchopmaropsl + + +
2 ACWHXpOHHBIE MAIITHHBI
2.1 ACHHXpPOHHBIE MaIlIWHbI + +
Bec KM, %: 20 20 20 20 20
6 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Meponpmle‘fl TEKYIICTr0 KOHTPOJIA yCII€BAEMOCTH MO AUCHHUIIJIMHE:

KM-1 Xapakrepuctuku Tpex($azHoro CMHXpoHHOro reiepartopa (JlaboparopHas pabota)

KM-2 CuHXpoHHBII TeHepaTop, paboTaromuii mapauiesibHo ¢ ceThio (JlabopaTopHas pabora)

KM-3 T'eneparop noctosinHOro TOKa (JIabopatopHas pabota)
KM-4 Jlpurarens moctossHHOTO TOKa (JlabopaTopHas pabora)

Buja npoMexyToUHOM aTTecTAaNMU — DK3aMEH.

Wnpnexc KM-1 KM-2 KM-3 KM-4
Howep Paznen nucnurnnmHbl KM:
paszznena AT e Henens 8 12 16
KM:
1 CHHXPOHHBIE MaIIMHbI
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11 CHHXPOHHBIE MaIIMHbI + +
2 Marmmssl TOCTOSHHOTO TOKA
2.1 MamHbl HOCTOSHHOTO TOKA + +
Bec KM, %: 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

SJIGKTpI/I‘ICCKI/IC MalllMHBbI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

Cnaua pazgena KII «IIpoexktupoBanue oomorok BH u HH cunoBoro tpanchopmaTtopar»
Cnaua paznena KII «IIpoekTrpoBaHre MarHUTHOM CUCTEMBI CHIIOBOTO TpaHC(hOopMaTopa
Cnaua pazgena KII «Pacuer XxapakTepuCTHK CIPOEKTUPOBAHHOMN JIEKTPUYECKON MAIIMHbI»
Cnaua paznena KII «HayuHo-uccnenoBarenbckas yacTb KypcOBOI'O IIPOEKTa»

NPOEKTY:

KM-1 Ilonyuenue 3ananus Ha KII

KM-2

KM-3

KM-4

KM-5

KM-6 Cpnaua rpaduueckoit yactu KII
KM-7 Tlonyuenue nomycka k 3amure KII

Bujx npome:xxyTouHoii arrecranmuu — 3amura KI1.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen xypcoBoro KM: 1 2 3 4 5 6 7
paszena | mpoekTa/KypcoBoi padotsl | Hememnst 2 4 6 8 10 12 14
KM:
1 3ananue Ha KII +
2 Pacuer rnaBHbIX pazMepoB +
3 Pacuer MarHuTHON CHUCTEMBI +
4 XapakTepUCTUKH CIIPOEKTUPOBAHHOMN 4 +
AIEKTPUYECKON MAIIUHBI
5 ['paduaeckas yactp + +
Bec KM, %: | 5 20 20 15 15 15 10
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