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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCIUIUIHHEL COPMHUPOBATH y 00yUaIOIIerocs yMeHHEe CO3AaHNs U UCCIEAOBaHNS JIF000H
JNMEKTPUYECKON MAIIUHBI - IEKTPOMEXaHUUECKOTO MpeoOpa30BaHus SHEPTHU.

1.2 | 3agaun: U3y4UTH 3aKOHBI TEKTPOMEXaHUIECKOTO NTPeoOpa30oBaHus SHEPTUH, YPaBHEHUS 0000IIEHHOM MallTMHBI, KOTOPbIE

NOJYEPKUBAIOT O6H.[HOCTL Pa3JIMIHBIX SJICKTPUYCCKUX MAlllMH, TCOPHUIO U KOHCTPYKIIMU OTACIBHBIX BUI0B
QJICKTPUYECCKUX MAIIWH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 Martemartuka

2.1.2  |HauepraTenbHasi TeOMETpHUS M HHKEHEpHAsI rpaduKa

2.1.3 |IIpuxiagHas MexaHUKa

2.1.4 | Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.5 | Teopwus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA

2.1.6 | ®Pu3uvecKue OCHOBBI AIEKTPOHUKH

2.1.7 | DNeKTpOTEeXHHMYECKOE H KOHCTPYKIIMOHHOE MaTCPHATIOBEICHHE

2.1.8 |Hudpopmaruka

2.1.9 | dusuka
2.1.10 | Xumus
2.2 JucunmianHbl (MOIYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaNIecTBYOIee:

2.2.1 |MogenupoBaHue B HIEKTPONPUBOIC

2.2.2 | OO6mas 3HEepreTUKa

2.2.3 | OcHOBBI MaTEMaTUYECKOIO MOJEIUPOBAHNUS

2.2.4 |IIpoekTHpOBaHUE MNEKTPOTEXHUUECKUX YCTPOICTB

2.2.5 |Pemenne npukiaaHbIX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.2.6 | CAIIP ycTpOHCTB 21€KTPOHUKH

2.2.7 | CunoBas 31€KTpOHHUKA

2.2.8 | CucteMsl yIpasieHuUs 1EKTPOIPUBOIOB

2.2.9 | 3nekrpocHabXeHUE MPOMBIILICHHBIX MPEIIPUATHIA

2.2.10 | DaeMeHTHI CUCTEM aBTOMATUKH

2.2.11 | ABToMaTu3anus TUIIOBBIX TEXHOJIOTUYECKMX MPOIIECCOB

2.2.12 | ABTOMaTH3MpOBAaHHBIN AIIEKTPOIIPHUBO]I TUHIIOBBIX TEXHOJIOTHYECKUX MPOIIECCOB

2.2.13 | AnmapaTHble CpeACcTBa U MPOrpaMMHOE 00ECIIEYeHNE KOHTPOJIJIEPOB

2.2.14 |IloaroToBKa K MpOLERype 3aIIUThI U 3alUTa BEITYCKHONW KBAIU(UKAITMOHHON paboThI

2.2.15 |IlpenauniaoMHas MpaKTHKa

2.2.16 |IIporpammupyemblie MPOMBIIIJIEHHBIE KOHTPOJIEPHI

3. PE3YJIbTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIIUSIMUA

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM JeATeIbHOCTH

3HaTh:

[IK-2-31 oco6eHHOCTH KOHCTPYKIUH, YPaBHEHHUSI, CXEMBI 3aMEIEHUS] U XapaKTePUCTUKHU PA3IHYHBIX JEKTPHUECKUX JBUraTeNIeH

YK-3: npoekTupoBaHue U pa3padoTka

3HaTb:

YK-3-31 MeToms! pa3pabOTKH KOHCTPYKIUH MEKTPHUECKIX MAIINH

VYK-1: dynnameHTaIbHbIC 3HAHUS

3HaTh:

VK-1-31 cyTh 2JIEKTPOMEXaHHYECKOTO M IEKTPOCTATHYECKOTO IPEOOPa3OBaHUI YHEPTUH B IEKTPUUCCKUX MaLTHHAX

OIIK-3: TeopeTuyeckasi U NpaKTH4YecKas NpogeccuoHaIbHAS NMOAT0TOBKA (COoco0eH UCNMO0Jb30BaTh METO/AbI AaHAIN3A U
MOJCTUPOBAHUSA VICKTPUICCKUX ueneﬁ U ICKTPUIECCKUX Mallll/lH)




3HaTh:

OIIK-3-31 npuHIUTI AeHCTBUS COBPEMEHHBIX THIIOB HIEKTPUIECKIX MAIIIH

VYK-1: pynnameHTaIbHbIE 3HAHUS

Ymern:

VK-1-V1 AHAJIM3UPOBATDH XaPAKTCPHUCTHUKH U SKCIICPUMCHTAJIbHBIC 3aBUCHUMOCTH PA3JIMYHBIX JJICKTPUUICCKHUX MAIllMH

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM 1eATeIbHOCTH

YMmerb:

ITK-2-Y1 06pabaTbiBaTh pe3yabTaThl SKCIIEPUMEHTAIBHBIX UCCIICAOBAHUM C IENBIO MOCTPOCHHUSI OCHOBHBIX XapaKTEPHCTHK
ANEKTPUIECKUX MAIUH U TpaHcHOopMaTopoB

YK-3: npoekTnpoBanue u pa3padoTka

YMmerb:

YK-3-¥1 pa3pabaTsiBaTh KOHCTPYKIUH PA3THYHBIX JIEKTPHUECKUAX MAIINH

OIIK-3: TeopeTnyecKasi 4 MPpaKTHYecKasi MPO(ecCHOHATBLHAS MOAT0TOBKA (CIIOCO0EH HCI0JIb30BATH METOABI AHAIH3A 1
MOJeITMPOBAHUS YTEKTPHYECKUX HeNel U 3IeKTPUIeCKHX MAIINH)

YMmerb:

OIIK-3-Y1 cocTaBnsTh MPOCTEUIINE KOHCTPYKTUBHBIE U DJIEKTPUUECKHE CXEMBI 3aMELICHUS TEKTPUYECKUX MAIIUH 1
TpaHchopMaTopoB

YK-3: npoekTupoBaHue U pa3padoTka

Baanernb:

YK-3-B1 ombIToM paboTs ¢ HOPMaTHBHO JIUTEPATypOi IO MPOEKTHPOBAHHIO SIEKTPUIECKAX MAITHH

OIIK-3: TeopeTuyeckasi M NpaKTHYecKas npogeccuoHa/IbHasA MOAT0TOBKA (Coco0eH HCNO0Jb30BaTh METO/AbI AaHAJIN3A U
MO/IeJIMPOBAHMSA YTeKTPUYECKHUX Lemneil U 3IeKTPUYeCKUX MALLMH)

Baanernb:

OIIK-3-B1 HaBBIKaMH 3JIEMEHTapHBIX PacUeTOB U UCCIEJOBAHMUS MEKTPHUCCKUX MAIINH

IIK-2: npoekTpoBaHue 00beKTOB NPoGecCHOHAIBLHOI 1eATeTbHOCTH

Baanernb:

I1K-2-B1 MeToaukaMu ONTUMM3ALUY IPH IPOSKTUPOBAHUH IEKTPUUECKUX MAILIUH

VYK-1: dynnameHTAIbHbIC 3HAHUS

Baaaernb:

VK-1-B1 omnbeitom PEHICHUA MMPAKTUYCCKUX 3aJia4 110 MPOCKTUPOBAHUIO U SKCILTyaTalluX DJICKTPHUYCCKHUX MalllMH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM BeimoJsn
3aHATHA TeM /BUJ 3aHATHSA/ / Kypc HHIUKATOPBI H JJL sieMble

KOMIICTCHIUH pecypcsl padoThI
Pa3nen 1. Beenenne,
OCHOBHbBIE IOHATHSI

1.1 Pounb snexrpuueckux 3 2 OIIK-3-31 J1.1 KM1

MaiuH.O061re BOIpochl OIIK-3-V1 JI1.2J12.1
npeoOpa3oBaHus OIIK-3-B1 IIK- | JI2.2 JI2.3
3JIEKTPOMEXaHIUUECKOTO 2-31 TIK-2-VY1 JI2.5J13.1
npeoOpa3oBaHus [IK-2-B1 VK-1
sHeprud. /Jlex/ -31 YK-1-V1

YK-1-B1 YK-3

-31 YK-3-V1
VK-3-Bl
1.2 3aKOHBI: HIEKTPOMArHUTHON 3 20 OIIK-3-31 JI1.2J12.3 KMI

nHayknuu, Kupxroda, OIIK-3-V1 JI2.5J13.1
IMOJIHOTO ToKa, OMa s OIIK-3-B1 IIK-
MarHuTHOH Lenu, Amrepa, 2-31 I1IK-2-V1
3aKOHBI 3JICKTPOMEXAHUKHU. IIK-2-B1 YK-1
DNEeKTPOMAarHUTHbIE CHUITBI 1 -31 VK-1-V1
MOMEHTBHI B DJIEKTPUYECKUX VK-1-B1 VK-3
MamuHax.Ilotepu u -31 YK-3-V1
KIIA. /Cp/ VK-3-Bl




Paznen 2.
TpancdopmaTtopbl

2.1 YcTpoicTBO, MPUHITUIT 4 OIIK-3-31 JIT.1J12.1 KM1
JIEHCTBUS U paboume OIIK-3-Y1 J2.2
mpo1eccsl 01HO(a3HOTO OIIK-3-B1 IIK- | JI2.5J13.1
Tpanchopmartopa. Cxema 2-31 TIK-2-V1
3aMEIICHUS TIK-2-B1 YK-1
JIByXOOMOTOYHOTO -31 YK-1-V1
TpanchopmaTopa. VK-1-B1 YK-3
Hamaranuusaromuii Tox u -31 YK-3-V1
TOK XOJIOCTOTO XOJa. VK-3-B1
YpaBHeHUs HANPSHKEHUS
TpanchopmaTopa u
BEKTOpHAsI arpamma.

Tpexdasusrit
Tpanchopmatop. /Jlex/

2.2 Pacuer ocHOBHBIX 4 OI1K-3-31 JIL.1J12.1 KM1
ANEKTPUIECKUX BETNYHH OIIK-3-V1 JI2.3J12.4
tpanchopmatopa. /Tlp/ OIIK-3-B1 IIK- | JI2.5J13.1

2-31 TIK-2-V1
[IK-2-B1 YK-1
-31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl

2.3 UccnenoBanue 2 OIIK-3-31 JI2.5J13.1 KM1
JIByXOOMOTOYHOTO OIIK-3-V1
Tpex¢azHoro OIIK-3-B1 IIK-
TpaHchopMaTopa mpu 2-31 TIK-2-V1
CHMMETPUYHOM Harpys3kKe. IIK-2-B1 YK-1
UccnenoBanue -31 YK-1-V1
napaieabHON paboThI VK-1-B1 YK-3
0THO(a3HBIX -31 YK-3-V1
Tpancdopmaropos. /J1ab/ VK-3-Bl

2.4 Brlnosninenne KypcoBoro 60 OIIK-3-31 JIT.1JI2.1 KM1 P1
npoekTa. ['pynmnst OIIK-3-V1 J2.2 J12.5
COeIMHEHHUSI 0OMOTOK OIIK-3-B1 ITIK-
TpanchopmaTopa. 2-31 TIK-2-V1
W3meHeHue BTOPUIHOTO IIK-2-B1 YK-1
HaIpsDKEHUS! M BHEITHUE -31 YK-1-V1
XapaKTEPUCTHUKH. VK-1-B1 VK-3
Koaddunument nonesnoro -31 YK-3-V1
nefcTBUS VK-3-B1

tpanchopmaropa. /Cp/

Pa3gen 3. DuexkTpuyeckue
MAIIMHBI IepeMeHHOro
TOKa




3.1

OCHOBHBIE BBl MAILIUH
MIEPEMEHHOTO TOKa.
KonctpykTnBHOE
HCTIOTHEHHE 0OMOTOK
MIEPEMEHHOTO TOKa.
MarsuToABHKYILIUE CUIIBI
00MOTOK TIEpEeMEHHOTO TOKA.
Bpamaromeecst MarHuTHOE
noJie. DNEeKTPOABHKYILUE
CHIIBI B 0OMOTKaX
nepeMeHHOro Toka. CXeMbl
006M0TOK DM MNepeMeHHOT0
Toka. HazHaueHune u obmacTu
MIPUMEHEHUST ACHHXPOHHBIX
MamuH (AM). YcTpoiicTBo
MPUHIUI JeHCTBUST AM.
Pabora AM npu
3aTOPMOKCHHOM
porope.Cxema 3aMelieHus u
BEKTOpHas quarpamma AM.
Mexannyeckue
XapaKTEPUCTUKU
ACUHXPOHHOTO JIBUTATENs
(AJ). PaGoune
xapakrepuctuku AJl. ITyck
AJl. PerynupoBaHue 4acTOThI
BpaweHus: A/l 1 n3mMeHeHue
HaIpaBJICHUS

BpaweHus. Hasnayenue u
001acTH IPUMEHEHHS
CHHXPOHHBIX MamyH (CM).
YerpoicTBO U PUHIUI
nericreust CM. Pabora
CHUHXPOHHOI'0 T€HepaTopa
(CT) B pexuMe XOII0CTOTO
X0JIa U B PSKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHepaTopa.
BHemHne u peryanpoBoYHEIE
xapaxtepuctuku CI.
[MapannensHas pabora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTD
U 3J1€KTPOMAarHUTHBIN
MOMeHT. CTaTuueckas
ycroiunBocts CI.
CHUHXPOHHBIN JBUTATENb
(CH). Pabouue
xapakrepuctuku CJI. ITyck
CJ1. PerynupoBaHue 4aCTOThI
Bpammenus CJI. /Jlex/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
IIK-2-B1 YK-1
-31 YVK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
YK-3-B1

JI.1J12.1
2.2
JI2.5]13.1

KM1

P1

32

Pacuer mamuH nepemeHHoro
toka. /IIp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
IIK-2-B1 YK-1
-31 YK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
VK-3-Bl

J12.3J12.4
JI2.5J13.1

KM1

P1




33 HccnenoBanue 2 OIIK-3-31 JI2.5J13.1 KM1 P1
ACHHXPOHHOTO JBUTATEINS C OIIK-3-V1
(hazHBIM U OIIK-3-B1 IIK-
KOPOTKO3aMKHYTBIM 2-31 TIK-2-Y1
potopom. ccnenoBanue [IK-2-B1 YK-1
CUHXPOHHOMN ManiuHel. /J1ad/ -31 YK-1-V1

VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl

34 BerImosiHeHrE KypcoBOTo 66 OIIK-3-31 JIT.1J12.1 KM1 P1
npoekTa. KopoTko3aMkHyThIE OIIK-3-Y1 J12.5
AJl ¢ mOBBIILIEHHBIM OIIK-3-B1 IIK-

ITyCKOBBIM MOMEHTOM: 2-31 TIK-2-V1

JIBATATENN C IBOMHOM T1IK-2-B1 YK-1

Oenuubel KIIETKOM, -31 YK-1-V¥1

IyOOKOTa3HbIE JBUTATEIH. VK-1-B1 YK-3

CHHXPOHHBIH KOMIIEHCATOP. -31 YK-3-V1
VYK-3-Bl

/Cp/

Pa3gen 4. DnexkTpuyeckue

MALIMHBI NOCTOSTHHOIO

TOKa

4.1 YeTpoicTBO U MPUHITUT 4 OIIK-3-31 JIT.1J12.1 KM1
JNEHCTBHS MallTUHBI OIIK-3-V1 JI2.5J13.1
noctostHHoro Toka (MIIT). OIIK-3-B1 IIK- JI3.2
Pexxum reneparopa. Pexxum 2-31 IIK-2-V1
neurarens. Kommyranus B TIK-2-B1 YK-1
MIIT. Knaccuduxanus I'TIT -31 YK-1-V1
0 CrOoco0y BO30YXKICHMS. YK-1-B1 YK-3
I'enepatop ¢ He3aBUCUMBIM, -31 YK-3-V1
napajeibHbIM, YK-3-Bl
MOCJIeIOBATEIbHBIM 1
CMEIIaHHBIM BO30YKICHUECM:

CXEeMBbI BKITIOUEHUS, paboune
XapaKTepUCTUKU.
Knaccugukarms AT mo
C1oco0y BO30YKIEHHUS.
PerynupoBanue 4acToThl
BpaIlEHUs! 1 U3MEHEHUE
HaTpaBJICHVsI BPAIICHUS BaJia
AIIT. /Jlex/

4.2 [TocTpoeHnue xapakTepucTUK 2 OIIK-3-31 JIT.1JI2.1 KM1
TEHEepaTOPOB M MaIIH OIIK-3-V1 J2.2J12.4
MMOCTOSIHHOTO ToKa. Pacuer OIIK-3-B1 IIK- JI2.5J13.1
ITyCKOBOH UarpaMmsl 2-31 IIK-2-V1 J3.2
JIBATaTeNs IIOCTOSIHHOTO TIK-2-B1 YK-1
Toxka. /TIp/ -31 YK-1-V1

VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl

43 Uccnenoanue nurarens 4 OIIK-3-31 JI2.5J13.1 KM1
MTOCTOSTHHOTO TOKa OIIK-3-V1 JI3.2
HE3aBUCHMOTO OIIK-3-B1 IIK-
BO30Yykaenus. /J1a6/ 2-31 [IK-2-V1

[IK-2-B1 YK-1
-31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1

VK-3-B1




4.4 OCHOBHBIE 3 61 OIIK-3-31 JI1.1J12.1 KMI1
AJIEKTPOMArHUTHbBIC OIIK-3-V1 J2.2J12.3
cootHommernus B MIIT: DJC OIIK-3-BI1 ITIK- JI2.5J13.1
SIKOPSL, DIEKTPOMArHUTHBII 2-31 [IK-2-V1 J3.2
MOMEHT M DJIEKTPOMAarHuTHAast [IK-2-B1 YK-1
MouIHOCTh. [lapannensHas -31 YK-1-V1
pabota I'TIT ¢ cetsio. VK-1-B1 YK-3
OOMOTKH -31 YK-3-V1
MIIT.Oco6eHHOCTH MycKa VK-3-Bl
HIIT napannensHoro,
MOCIIEA0BATEIFHOTO U
CMEIIaHHOTO BO30YKICHUSI.
CrnenunanbHble MaIIuHbI
MOCTOSTHHOTO
Toka.Ob6patumocts MIIT.
JIIT He3aBUCUMBIM,
TapauIeIbHbIM,
MOCIIE0BATEIIBHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKJIIOUEHHS, paboune
xapaxkrepuctuku. [lotepu u
K03(hGHULIUEHT TOJIE3HOTO
neicreus. [Tyck AIIT. /Cp/
4.5 [ToaroroBka u caaua 3 9 OIIK-3-31 KM1
sK3aMeHa /DK3aMeH/ OIIK-3-V1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
[IK-2-B1 YK-1
-31 VK-1-V1
YK-1-B1 VK-3
-31 YK-3-V1
VYK-3-Bl
5. POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KonTpobHbIe MepONIpUATUS (KOHTPOJIbHASA PadoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1JIs
€aMOCTOAITEJIbHOM MOATOTOBKH
Kon KonTponbsHOE I_I[f:{OBepﬂeMbIe B
KM MepOTIpUATHE AMKATOPbL OMPOCHI IS TOATOTOBKH
KOMITCTEHINIT
KM1 DK3aMeH OIIK-3-31;0I1K-3- | Bonpocs k 5K3aMeHy
VI1;0IIK-3-BI;IIK-2 | 1. [puHIMT KEHCTBUS HMEKTPUIECKHX MamuH. TpeboBaHns,
-3L;IIK-2-V1;IIK-2- | mpeassBIsieMble K AIEKTPUIECKUM MaIIHAM.
B1;YK-1-31;YK-1- 2. Haznauenue, ycTpoHCTBO, IPUHLIMIT €HCTBUS
V1;¥YK-1-B1;YK-3- | tpanchopmaTopos.
31;VK-3-VI;VK-3-  |3. BekropHas quarpamma Tpanc(hopMaTopa ¢ aKTHBHO-
B1 UHIYKTUBHOW HAarpy3Kou.
4. CxeMa 3aMelleHus peabHOro TpaHcdopmaropa. [lapamerpsr
CXEMBI 3aMeIIeHHS.
5. OmBIT XOJIOCTOTO X0/1a TpaHc(hopmaTopa.
6. OnBIT KOPOTKOTO 3aMBIKaHUsI TpaHC(hopMaTopa.
7. BHemHue xapakTepucTHKH TpaHcopMaropa.
8. DOHeprerugeckas quarpamma Tpanchopmaropa. KITJ]
TpaHcdopmaropa.
9. I'pynmsl coenuHeHnss 0OMOTOK TpexdaszHbIX
TpaHC(OpMaTOpOB.
10. IMapamnensHas pabora Tpex(dasHBIX TPaHCHOPMATOPOB.
11. ABTOTpancopmarop.
12. KoHcTpykTHBHAs cxeMa U YCTPOICTBO MAIIMH MEPEMEHHOTO
TOKA.
13. IMpuHIUT BRIMOIHEHNUS MHOTO(a3HBIX 00MOTOK MaIlIUH

TMEPEMCHHOT'O TOKaA.

14. Pacuer MarHUTHOM 1eTIM MAIIMHBI IEPEMEHHOTO TOKA.
15. M/IC 0OMOTOK IIEPEMEHHOTO TOKa.
16. MarauTtHoe nosie EeKTPUYECKO MaIlMHbI IEPEMEHHOTO

TOKa.




17. ONeKTPOABIKYIINE CUIIBI, HHIYIUPYeMble B 0OMOTKaX
IIEPEMEHHOT0 TOKA.

18. Hasnadenne u IpHHITNIT TEHCTBUS aCHHXPOHHBIX MAIIIHH.
19. YcrpoiicTBo 1 06s1acTH MPUMEHEHUSI ACHHXPOHHBIX MAIIHH.
20. Cxema 3aMelleHns] aCHHXPOHHOM MamuHbl. [Tapamerpsl
CX€MBI 3aMELICHHS.

21. PaboTa acHHXpOHHO! MaIIMHBI PH BpAIAIOIIEMCS POTOPE.
22. OHepreTuyueckas JuarpaMma acMHXpOHHOW MamuHbl. KI1J]
ACHHXPOHHOI MallMHBI.

23. DJIeKTPOMarHUTHBI MOMEHT aCHHXPOHHOM MaIlIHEL.

24. BekropHnas quarpaMma acMHXPOHHOM MalllUHBL.

25. MexaHnyeckre XapakTepUCTUKU aCUHXPOHHOTI'O JIBUTATEIIs.
MakcumanbHBIN U TyCKOBOH MOMEHT.

26. Paboune xapakTepuCTHKN aCHHXPOHHOTO JBHUTATEI.

27. ITyck acCMHXpOHHOIO ABUTraTEs.

28. PerynupoBanue 4acTOTBI BpallleHUs AaCHHXPOHHBIX
JIBATATEEH.

29. I'enepaTopHBI pexXUM aCMHXPOHHOI MAalllUHBI.

30. KoHCTpYKTHBHOE MCIIOJTHEHWE CHHXPOHHBIX MAIlUH.
[IpuHOMN IEACTBUSI CHHXPOHHOM MaIlINHbI.

31. MarsuTHo€e 10JI€ CUHXPOHHBIX MAIIMH IPU XOJOCTOM XOJE.
XapaKTepHUCTHKa XOJIOCTOTO XO/a.

32. MarauTHoe none CUHXPOHHBIX MallIUH INpPU Harpyske.
Peakuuu sikopsi.

33. Peakuust skops B HESBHOIIOJIIOCHOW MallMHE

34. Peakiust sKopst B SIBHOIIOJIOCHON MAIlIHE.

35. BHemHue u perymupoBOYHbIE XapaKTEPUCTUKU CUHXPOHHBIX
TEHEPaTOPOB.

36. BekTopHBIe qHarpaMMBbl HEIBHOIIOIIOCHBIX CHHXPOHHBIX
TeHEPaTOPOB.

37. BekTopHBIE THarpaMMBl SIBHOTIOJFOCHBIX CHHXPOHHBIX
TeHEepaTopOB.

38. VYcioBus BKIIOUEHHSI CHHXPOHHBIX T€HEpaTopoB Ha
HapauIeNnbHylo padboTy ¢ ceTbio. CriocoObl CHHXPOHU3AIHH.

39. PerynupoBanue peakTHBHOII MOLUTHOCTH CUHXPOHHOTO

TeHepaTopa, padoTaloUIero napauienbHo ceThio. U -00pa3Hbie
XapaKTePUCTUKH.

40. MOIIHOCTH M 3JIEKTPOMAaTHUTHBI MOMEHT CHHXPOHHOM
MAaIlIMHBL. YTIIOBAas XapaKTepPUCTHKA.

41. [IpuHuMn necTBUs CHHXPOHHBIX JBUrarenei. BekropHsie
JMarpaMMbl CHHXPOHHOTI'O JIBUTaTesl.

42. VYrioBas XapaKTepUCTHKA CUHXPOHHBIX JBUTATENEH.

43. Paboune xapakTepUCTUKU CHUHXPOHHBIX JBUTATENeil.

44. PerynupoBanue 4acTOThI BpallleHUs] CHHXPOHHBIX
nBurareneid. [Iyck CHHXpOHHOTO JBHTATENs.

45. VCTpoiicTBO KOJIIEKTOPHBIX MAIIUH IIOCTOSHHOIO TOKA.
46. OOMOTKH SIKOpS MAIlMH MOCTOSIHHOTO TOKA.

47. [puanHEl nckpeHus Ha KoyutekTope. CriocoOB! YaydIneHUs
KOMMYTAIIIH.

48. [IpuHuMn necTBUs MalIUH MTOCTOSIHHOTO TOKa. PexxuM -
TeHepaTop.

49. [IpuHIMI NecTBHUST MAIIUH ITOCTOSIHHOTO TOKa. PexuM -
JIBUTATEIb.

50. PaboTra MalmH MOCTOSHHOTO TOKa MPH XOJOCTOM XOJIE.
51. [Tosie MamyH MOCTOSHHOI'O TOKa IpU Harpyske. Peakiust
SAKOPSI.

52. Crioco0bI BO30YXKICHUSI MAIIMH MOCTOSHHOTO TOKA.

53. XapaKkTepUCTUKN TeHepaTopa MOCTOSHHOIO TOKa.

54. XapakTepuUCTUKN JABUTaTEls MOCTOSTHHOTO TOKA.

55. Cr1oco0BI peryaupoBaHus CKOPOCTH JBHTATENCH
MOCTOSIHHOTO TOKa.

56. CriocoOBl ITycKa JBHTATENs MMOCTOSTHHOTO TOKA.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HazBanue
paboTsI

ITpoBepsiemble
UHIUKATOPBI

KOMIIETECHIIUHN

Conep:xaHue pabOTHI




P1 KypcoBoii mpoekt OIIK-3-31;0I1K-3- | KypcoBoil mpOoeKT UMEET LEeNIbI0 03HAKOMHUTE 00YJaIOIMUX C
VY 1;0IIK-3-B1;I1K-2 | coBpeMeHHOW MPAaKTHUKOW W METOJUKOM MPOSKTHUPOBAHHUS
-31;IIK-2-V1;IIK-2- | anmexkTpruecKkux MaiiuH.

B1;YK-1-31;VK-1- | 3agauamMu NpoeKTUPOBAHUS SABISIOTCS: 00ydCHHE IPUMEHSTh
V1;YK-1-B1;YK-3- | noayueHHbIe 3HAaHUS NIPU PELICHUH PEaNbHOM 3aJauu; pa3BUTh HaBBIKU
31;VK-3-V1;VK-3- | caMocTOATEIbHON pabOThl M CAMOCTOSTEIBHOTO MPUHATHS PELIICHUH.
B1 Tema kypcoBoro npoekra: "Pacuer acuHXpOHHOTO ABUrarens”

HcxonHble faHHBIE Ha TPOEKTUPOBAHUE BKIIIOYAIOT CIEAYIOLIHE
WCXO/IHBIE IaHHbIE: TUI JIBUTATENs, HOMMHAIbHAS MOIIHOCTb,
HOMHHAJIBFHOE HaPsDKEHNE U 4acTOTa MMUTAIOIIEH CeTH, YHCIIo Tap
nostocoB, KIT/1, ko dunmeHT MOIHOCTH.
PacyerHo-nosIcCHUTENBHAS 3aIIUCKa KYPCOBOTO MPOEKTa JOIHKHA
CoJlepXKaTh:

TUTYynbHBIN TUCT

3agaHue Ha KypCOBOH IPOEKT

CopnepxaHue

Beenenue

PacuerHas gacTh, B KOTOPYIO BXOJIUT:

Br160op rmaBHBIX pazMepoB

Pacuer 3y0110Boi1 30HEI 1 0OMOTKH cTaTopa

Br16op Bo3aymIHoOTO 3230pa

Pacuer potopa

Pacuer marauTHOM cUCTEMBI

Pacuer mapameTpoB nBUTaTeNs 1T HOMHHAIEHOTO PeXuMa
Pacuer noreps B nBUraTene

ITapameTpsl U TaHHBIE XOJIOCTOTO X012

Pacuer pabounx XapakTepuCTHK

Pacder mycKoOBBIX M XapaKTEPUCTHK

3aKiIroueHue

CHuUCOK UCHOIb30BaHHBIX HCTOYHUKOB

ITpunoxenus

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHAIMOHHBIN OMIIET IO IUCIMIUIMHE BKIIIOYACT B ce0s 1Ba TEOPETHUECKUX BOIPOCHI M 331a4y 10 TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJ. buiers! xpansrcs Ha Kadenpe U yTBEPXK/ICHBI €€ 3aBEIYIOIIHM.

HpI/IMepLI 3aJla4y Ha OK3aMCH:

3agaua 1. Tpexca3zHblii cunoBoi moHmkaromuil TpaHcopmarop SHom=1000 kBA, HoMUHaIBHOE HANPSHKEHHE EPBHYHOI
oomMotku Ulnom=10 kB, HOMHHaILHOE HAMTPsDKEHHUE BTOpUYHON 00MOoTKH U2HOM=0,4 KB, HanpspkeHHsI KOPOTKOTO 3aMbIKaHHUS
Ux3=8 %, Tok xosocroro xona Ixx=2 %, notepu xonocroro xoxa Pxx=3 kBt, norepu kopoTkoro 3ameikanus Px3=10 kBT,
cos®2=0,8. [lepBuuHas 1 BTOPUIHAS OOMOTKU COCIMHEHEI B «3Be3My». Onpenenuts K03 PUIeHT TpaHcHOopMAaIIIH U TapaMeTphI
CXEeMBbI 3aMeIIeHHS.

3amaga 2. [y aCHHXPOHHOTO JBHUTATENs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=30 KBT;
Unom=380 B; nuom=725 06/mun; [1aom=71,6 A; r1=0,136 Om; x1=0,225 Om; [2H0M=74,3 A; E2HOM=257 B; 12=0,0593 OM;
x2=0,174 Om; ko3¢ dunreHT TpanchopManuu HanpsokeHus ke=1,41 paccunuTarh U MOCTPOUTh MEXaHUYECKUE H
AIEKTPOMEXaHIMYECKUE XapaKTCPUCTHKA

3amgaua 3. J{ns acCHHXpOHHOTO ABUraTessi ¢ pa3HbIM POTOPOM CO CIENYIOIIMMU HOMUHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/mun; I1HoM=55 A; r1=0,19 Om; x1=0,31 Om; I2H0M=61 A; E2HO0M=225 B; 12=0,066 OMm; x2=0,23
Owm; ko3 PunreHT TpaHchopManny HanpsHKeHns ke=1,6 onpenenuTs BeTHIUHY ITyCKOBOTO CONPOTHBIICHUS ISl 00eCTICUeHN S
HOpPMAaJIbHBIX YCIOBUH MycKa 0€3 Harpy3Ku.

3amada 4. ACHHXpOHHBIN IBUTATEND ¢ (hasHbIM poTopoM Trra MTF412-8 umeer crenyronire HOMHUHAJIbHbBIC JaHHBIC: PHOM=26
kBT1; UnomM=380/220 B; nHom=715 06/mun; r1=0,182 Om; x1=0,313 Om; 2HOM=068 A; E2HOM=266 B; 12=0,095 OM™M; x2=0,231 Owm;
k0d(urment Tpancopmarnuu HanpsukeHuit ke=2,03. OnpenenuTs BEIMYHHBI TyCKOBBIX COMPOTUBIEHUH U IOCTPOUTH ITYCKOBYIO
Jarpammy Juis mycka B 4 CTYIEHHU.

3agaga 5. AcuHxpoHHbIH asuratens Tuna MTKH211-6 umeer crenyromue napamerpst: PHom=11 kBT; UlHOM=380 B; nHoM =920
00/MuH; [1THOM=0,82; cos[JTHoM=0,78; r1=0,415 Om; x1=0,467 Om; 12'=0,824 Om; x2'=0,708 Om. OnpenenuTe MoTEPH B
HOMHHATEHOM PEXHME.

3angaua 6. J[BuraTenb MOCTOSHHOTO TOKA C HE3aBUCUMBIM BO30YKI€HHEM IIPUBOIUT BO BpallleHHE MOAbeMHYI0 Jedenky. PHOM=25
kBt; Unom=220 B; [nom=132 A; nHomM=1500 06/muH; Rs1 cym=0,0828 Om. ITocTpOUTh MEXaHHUECKYIO U 3JICKTPOMEXAHHUECKYIO

XapaKTEPUCTUKU.

332[3'{21 7. I[J'Iﬂ JABUTATECIIA TOCTOAHHOI'O TOKA C HE3aBUCUMBIM B036y)KZ[eHI/ICM C HOMHUHAJIbHBIMHA JJAHHBIMMU: PaomM=9 KBT;




Unom=220 B; Inom=48 A; nHoM=900 06/muH; Rst cym=0,348 Om. Paccuutars mycKoBbIE CONMPOTHBICHHS ATl HOPMAaIbHBIX
yCIIOBHH mycka. Yucino cTyneHel BEIOpaTh CaMOCTOSTEIIBHO

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHMUS

Bpainaromniascst 4acTb 3JI€KTPOABUTraTENsl HAa3bIBACTCSA:
cTaTop

HUHIYKTOP

SIKOPb

potop

IosicauTe, Ha KaKOM (PU3NYECKOM ABIEHUH OCHOBAH IPHHITUI PabOTHI AEKTPOABUTATEN, KaK IPeoOpa3oBaTeis MeKTPHISCKOH
SHEPITUHU B MEXaHUYECKYIO

SBJICHHE B3aNMOJICHCTBHUS MPOBOIHUKOB C TOKOM W MarHUTHOTO TI0JIS (TIPABHIIO «JIEBOH PYKH»)

SBJICHHE BO3HIKHOBEHHS BOKPYT IIPOBOIHMKA C TOKOM MarHUTHOTO TI0JIS (TIPaBHIIO «OypaBUMKay)

SIBJICHHE NIEKTPOMArHUTHON MHAYKINHU (IIPABHIIO «IIPABOH PYKH»)

[NosicauTe, Ha KaKOM (PU3NIECKOM SBIEHHH OCHOBAH IPHHIMUIT pPAOOTHI AEKTPUIECKOTO TeHepaTopa, Kak mpeoopa3oBaTesst
MEXaHHUYECKOH SHEPTUH B IEKTPUIECKYIO

SIBJICHHE B3aUMOAECHCTBHS IPOBOJHUKOB C TOKOM U MAarHUTHOTO HOJIsI (IIPAaBUIIO «JIEBOM PYKH»)

SIBJICHHE BO3SHIKHOBEHHS BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO TI0JIS (TIPABHIIO «OypPaBUHMKay)

SIBIICHUE DJIEKTPOMArHUTHON WHAYKINH (MIPAaBUIIO «IIPABOM PYKID»)

[Tosichure, Ha KakOM (PU3MYECKOM SIBIICHHH OCHOBaH IPUHIUI pabOTHl 0OMOTOK BO30YKICHUSI SIIEKTPHIECKAX MAIlIHH,
IpeAHa3HAYEeHHBIX IS CO3aHUs MarHUTHBIX IOJIEH

SBJICHHE B3aUMOJICHCTBUS IPOBOJHUKOB C TOKOM U MAaTHUTHOTO IIOJIS (IIPaBHUIIO «JIEBOH PYKH»)

SIBJICHUE BO3HUKHOBEHHSI BOKPYT IIPOBOJHUKA C TOKOM MarHUTHOTO IOJIS (IIPaBWIIO «OypaBUUKay

SIBJICHHE JIEKTPOMarHUTHON WHIYKINH (IIPABIJIO IIPABOH PYKH»)

YcnoBus napamiensHoi paboThl TpaHCHOPMATOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HAXOJWUTCS B OJJTHOM IOMEIICHUH M OBITh PAa3IMIHON MOIIHOCTH

BTOPHUYHBIE HATIPSHDKEHUS PABHBL, IPUHAUISKAT K OJHOI rpyme, oquHakoBbele Uxx
oauHakoBble UXX, paBHbIE 110 MOIHOCTH

[epeunciuTe CIOCOOBI PEryIHPOBKH TOKA B CBAPOYHBIX TpaHC(HopMaTopax
W3MEHEHHEM NEPBUYHOTO HAIIPSOKEHUS

M3MEHEHHUSIM YHCiIa BUTKOB BTOPUYHOM OOMOTKH

M3MEHEHHEM aKTHBHOTO CONIPOTHBICHHS

U3MEHCHHUEM HHIYKTUBHOTO COMPOTUBIICHUS

U3MEHEHHEM EMKOCTHOTO COIPOTHBIICHUS

06sracTs MprMeHeHHs TpaHC(hOopMaTOpa

JUISL U3MEPEHUSI MOIITHOCTH

JUISL '3MEHEHHUS] MOIIHOCTH

JUIS I3MEHEHHS HaIPSDKECHHS

JUISL U3MEHEHHS HAIPSKEHUS C COXPaHEHHEM 9acTOT
JUISL U3MEHEHHUS 4acToT

Uem otnmuaeTcs TpaHC(HOPMATOpP OT aBTOTpaHchopMaTopa?
KOJINYECTBOM 0OMOTOK

OTCYTCTBHEM JIEKTPUUECKOH CBSI3H MEXITYy OOMOTKaMH
TOJIIIMHOM JINCTOB MAarHATOIIPOBO

MarHUTHBIM IOTOKOM

4acTOTOH

CKOIIBKO CTEpXKHEH nMeeT Tpexda3Hblid TpachopMaTop?
OJIMH

JBa

TpU

IeCTh

Kakyto 3aBUCMMOCTh yCTaHABIMBAET BHEIIHSS XapaKTeprcTHKa TpanchopmaTopa?
U2=f(12)
UI={(11)




2=(12)
U1=f(U2)
U2=(U1)

B pexxume X010CTOro Xo/1a UeMy paBeH TOK B IepBUYHON 00MOTKe TpaHchopmatopa?
HOMMHAJIEHOMY

50% OT HOMHHAJIBHOTO

2-3%0T HOMHHAIILHOTO

TOK OTCYTCTBYET

TOKY BO BTOPHYIHOH OOMOTKE

Uro cocTaBnsieT akTUBHYIO YacTb TpaHchopmaropa?
MarHUTOINIPOBOJ U OOMOTKH

BBOJIHOE YCTPOMUCTBO

nepBUYHAs 0OMOTKA

Harpyska
KOpIIyC

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI OOMOTKH, TO TpaHCHOPMATOP SBISIETCS
HOHMKAIOLINUM, KOTJa:

WIi>W2

Wi<w2

WI1+W2=0

WIi=w2

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI 0OMOTKH, TO TpaHCHOPMATOP SBISIETCS
HOBBIIIAIOMINM, KOT/Ia:

WIi>W2

Wi<w2

WI1+W2=0

WI1=w2

Ha xakoMm 3aKoHe OCHOBaH IIPUHLUI JCHCTBUS TpaHCopMmaropa:
3akoH Oma

3akoH Jxoymnsa-Jlenma

3aKOH 2JIEKTPOMArHUTHOW WHIYKIUH

3akoH Kynona

MarsuTonpoBox TpaHc(hOpMaTOpa U3TOTOBIISAETCS H3:
ATIOMUHUS

MEKTPOTEXHUUECKON CTalH

MeH

qyryHa

Kakue moTepu MOIIHOCTH B CHJIIOBOM TPaHC(OPMATOPE 3aBUCST OT €r0 Harpy3Ku
MOTEPH C CePICUHUKE

noTepu B 0OMOTKaX

00a Br/Ia 3aBUCIT

00a BH/a HE 3aBUCAT

Kaxkue noTepu MOIIHOCTH B CHJIIOBOM TPaHC(OPMATOpE HE 3aBUCAT OT €r0 HATPy3KU:
MOTEPH C CEPICUHHUKE

MoTepHu B 0OMOTKaX

o00a BUIa 3aBUCAT

o0a Bu/Ia HE 3aBUCHT

YkakuTe BeNU4nHY, KOTOpas ONpeAeNsieT HHAYKTUBHOE CONIPOTHUBIEHHE TpaHC(hopMaTopa:
TOK X0JIOCTOI'O X0/1a

HOTEPH XOJIOCTOTO X043

HaMpsDKEHUE KOPOTKOIO 3aMbIKAHUS

IOTEPU KOPOTKOI'O 3aMbIKaHHs

VYkaxure BeTMUUHY, KOTOpast ONIPEIeNsieT akTUBHOE COMPOTHUBIICHUE TpaHChopMaTopa:
TOK XOJIOCTOTO X0JIa

MOTEPU XOJIOCTOTO X0J1a

HaTpsHKEHUE KOPOTKOTO 3aMBIKAHHSI

MOTEPH KOPOTKOTO 3aMBIKAHHS




YkakuTe BeNU4KHY, KOTOpast ONpeAeNseT HHAYKTUBHYIO IPOBOAUMOCTH TpaHCc(hopMaTopa:
TOK X0JIOCTOI'O X0/1a

HOTEPH XOJIOCTOTO X0a

HaMpsHKEHUE KOPOTKOIO 3aMbIKAHUS

IOTEPU KOPOTKOI'O 3aMbIKaHHs

Crioco6 coemuHeHUs] 0OMOTOK Tpexda3Horo TpanchopMaTopa U Ga3oBbIA CABHT MEXKY BEKTOPaMH BEICOKOTO U HH3KOTO
HAIpsDKECHUH BIMSET Ha:

TPYIIY COCANHEHUsI 0OMOTOK TpaHchopMaTopa

nmotepu B TpaHchopmaTope

MarHUTHBIA IOTOK B CEPACUYHUKE

croco0 peryaupoBaHus HaPSYKEHUS

VYkaxure BO3MOKHOE YHCIIO TPYII COSANHEHUsT 0OMOTOK TpanchopMaTopa:
3

5

10

12

Enuanneil n3sMepeHnss MarHUTHOTO ITOTOKA B CEPACYHUKE TpaHCHOopMaTOopa SBISETCS:
Awmmiep

Beb6ep

Awmriep/mMeTp

Tecna

Envnuneil usmMepenusi HaMarHu4nBalomiei cruibl 0OMOTOK TpaHchopMaTopa sBIsSeTCs:
Awmrniep

Bebep

Awmrnep/metp

Tecna

W3menenne ko3¢ dunuenTa TpaHcHOPMALUIH PErYIHPYeMOTo TpaHC(HOPMATOPa OCYIIECTBRISCTCS:
W3MEHEHHEM YHCJIa BUTKOB OOMOTKH BBICOKOTO HaIlPSOKCHUS

M3MEHEHHEM UHCIIa BATKOB OOMOTKH HU3KOTO HANPSHKEHUS

M3MEHCHHEM HAMarHWIeHHOCTH CEepACTHUKA

U3MEHEHUEM CII0co0a cOeJMHEHUS 0OMOTOK

ABToTpaHchopMaTop oTIIHYAETCS OT TpaHchopMaTopa TeM, 4To:
perynupoBaHue TpaHcpopMaTopa OCYIIECTBISIETCS aBTOMATHYECKH
OTJIMYAETCS CrIOCO0 COeTUHEHNST 0OMOTOK

MMEET MEHBIIINE MMOTEPH MOIITHOCTH

UMEEeTCs JIeKTpUIecKasi CBSI3b MEXITy 0OMOTKaMHU

Vkaxure npaBuiIbHOE 3HAYCHUE MMOTEPh MOIIHOCTH B IByX00MoTOYHOM TpaHchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBT nipu ero padote ¢ koapdunuenrom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 kBt

1,9 kBt

Kakyto 3aBUCHMOCTb yCTaHABIMBAET CKOPOCTHAsI XapaKTEePUCTHKA ACHHXPOHHOTO JIBUTaTEs1?
TOKa CTaTOpa OT MOJIE3HOH MOITHOCTH

CKOPOCTH BPAICHHUS OT CKOJIBKCHHS

TOKa POTOPA OT IOJIE3HOH MOIIHOCTH

HaIpSDKEHHUS OT MOIIHOCTH

HET IPaBIIGHOTO OTBETA

Kakumu mapamerpamu ornpenensiroTcs IyCKOBbIE CBOWCTBA ABUTATEIIS
3HaUYEHUEM ITYCKOBOTO TOKA M MOMEHTA

3HaYECHHEM HOMHMHAJIBHOIO TOKAa K MOMEHTA

CKOJIBYKEHHEM U CKOPOCTBIO BpAILlCHUS

KI1 u cosd

3HaYE€HHEM HOMHMHAJIBHOI'O TOKA U MOIIHOCTH

Kak M0OXHO M3MEHHUTH CKOPOCTBH BpalllCHHUA aCUHXPOHHOI'O ABUTATEIIA C (1)33HBIM pOTOpOM?
HU3MCHCHUCM HAIIPSXKCHUS

NU3MCHCHHUEM YaCTOTHI TOKa pOTOpa

HU3MCHCHHECM J1aBJICHUA HA KOHTAKTHBIC KOJIbIla




HU3MCHCHHUEM COTIPOTHUBJICHUS B LICTIU POTOPA
HN3MCHCHUECM HaIIpaBJICHUSA TOKa

MoO>KeT JIM POTOp aCHHXPOHHOTO JIBUraTesIsl BPALIAThCsi CHHXPOHHO C MarHUTHBIM T10JIeM cTaTtopa’?
MOKET

HE MOKET

MOXeT, 0e3 Harpy3KH

MOXET NP HU3KHUX 000pOTax

MOJKET IIPH HU3KHX 4acTOTax

ACHHXPOHHBIA ABUTATETh Ha3bIBACTCA ACHHXPOHHBIM HM3-3a HECOBIIAAECHHS CKOPOCTEH BpaIlleHHs:
MarHUTHOTO IOJISl CTaTOPa ¥ MarHMTHOTO T0JIsl POTOpa

pOTOpa M €ro MarHUTHOTO TIOJIS

pPOTOpa M MarHUTHOTO TIOJIS CTaTopa

CTaTopa U poTopa

Eciu HOMMHAIIBHAS 4aCTOTA BPAICHUS aCHHXPOHHOTO JABHTaTessi nHOM=1420 06/MHH, TO 9acTOTa BPAIICHHs MATHUTHOTO TIOJIS
COCTaBIISET:

3000 o06/mMunH

600 06/MuH

1500 06/MuH

750 06/MuH

JIBuraTens ¢ pazHBIM POTOPOM OTIIMIAETCS OT IBUTATEIS C KOPOTKO3aMKHYTBIM POTOPOM
HAJTMYHEM KOHTAKTHBIX KOJICI] U IIETOK

HAJIMYHEM Ma30B JJIsl OXJIAKICHHUS

YHCIIOM KaTyIIEK CTaTopa

CXEMOM TIOJIKITIOYeHUsT 0OMOTKHU CTaTopa

HanpaBneHHe BpalllCHUS MAaroiiuTHOTI'O IOJIA aCHHXPOHHOI'O ABUIaTEClisd 3aBUCUT OT:
nopsaaka 4epcaoBaHusA (bas HAIIpsKCHUA CTaTopa

BCJIIMYHHBI ITIOJBOAUMOTO TOKa

BCJIMYUHBI TIOABOAMMOI'0 HAIPSKECHUA

HaCcTOThI HHTalOH.Ieﬁ CETHU

MakcumaibHas 4acTOTa BPALICHHS MATHUTHOTO TOJISI aCHHXPOHHOTO JBUTAaTeNs MPH NpoMbIIUIeHHOH yactore 50 ' cocrasisier
1000 06/MuH
6000 00/MuH
1500 06/MuH
3000 06/MunH

Jns co3maHus Bpamaronierocst MAarHUTHOTO TOJIS aCHHXPOHHOTO JIBUTATENs HEOOXOIUMBI CIICTYIOIINE YCIIOBHUS:
HaJIYHe OJHOW OOMOTKH U BKITIOUEHUS €€ B CeTh EPEMEHHOI0 TOKa

HPOCTPAHCTBEHHBIH CABUT TPeX 0OMOTOK M (pa30BbIil CABUT NEPEMEHHBIX TOKOB B HUX

MPOCTPAaHCTBEHHBIN CIBHT TPEX OOMOTOK M BKIIIOUEHHE UX B IIEIb OCTOSHHOTO TOKA

BKJIIOYECHIE OOMOTKH CTaTOPAa B CETh TPeX(ha3HOTO TOKA, a POTOPA B IIEIb MOCTOSHHOTO TOKA

I1pu mycKke aCHHXPOHHOTO JIBUTATEIIs IEPEKIIOUCHUEM CTaTOPHOM 0OMOTKH €O 3BE3/IbI HA TPEYrOJIbHUK ITyCKOBOH MOMEHT IO
CPaBHEHHIO C MOMEHTOM IIPH MIPSMOM ITyCKe IIPH OXMHAKOBOM HAIIPsDKCHUH CETH:

YMEHBIIUTCSA B pa3a

YBEJIMUUTCSA B pa3a

yYMEHbIIUTCS B 3 paza

YMEHBIIUTCA B 2 pa3a

Harpy3ky acHHXpOHHOTO reHepaTopa, paboTaIoIIero napauielIbHO ¢ CETHI0 MOYKHO YBEIUYUTH:
YBEITHMYSHUEM YacTOTHI BPAIICHUsI TPUBOJTHOTO JBUTATEIIS

YMEHBILIEHHEM YacTOTHI BpAIIEHHsI TPUBOJAHOTO JBUTATENS

OTKJIFOUCHUEM TIPUBOIHOTO J[BUTATEIS

YMEHbBIIICHUEM HAIPSKCHUS CETH

OO6MOTKa BO30OYKIEHUS, PACIIONIOKEHHAs: Ha POTOPE CHHXPOHHON MAIIMHbI, MOJKIIOYAETCS K HICTOUHUKY:
HOCTOSIHHOTO TOKa

MPSMOYTOJIBHBIX HMITYJIBCOB

Tpex¢azHOro HaNpPsHKEHHS

0JHO(]a3HOTO CHHYCOUIAILHOTO TOKa

OO6MoTKa cTaTopa CUHXPOHHOI'O ABUTATCIIA MOAKIIOYACTCA K UICTOUYHUKY:
MNOCTOAHHOTI'O TOKa




HIPSMOYTOJIBHBIX UMITYJIBCOB
Tpex(}azHOTO HAIPSKCHUS
01HO(a3HOTO CHHYCOUAANBEHOTO TOKa

YkaxnuTe HeBepHOE yTBEPKACHHE O XapaKTePHUCTHKE CHHXPOHHOI MalllnHbL:

Y CHHXPOHHOW MAIlIMHBI YaCTOTA BPAILIEHUS HE 3aBUCHT OT YAaCTOTHI TOKA C CETH

00MOTKa BO30Y)KACHUS MUTACTCS TIOCTOSTHHBIM TOKOM W PacIoJIOkKeHa Ha POTOpe

poTOp OBIBaET HESIBHOTIOIIOCHBIM (TypOOTEHEpaTOP) U SIBHOIIOIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTbH BpAICHHsI POTOPA COBNAAET CO CKOPOCTBIO BPALICHHS ITOJIS

YeM oTiIMYAETCS TEHEPATOP MOCTOSHHOTO TOKA OT JBUraTesIs IIOCTOSIHHOTO TOKa?
BHEILITHUM BHIIOM

OTCYTCTBHEM KOJIIIEKTOP

00MOTKaMH SIKOPS

JIBUTATEIIb MOTPEOIISIET SHEPTHUIO a FeHepaTop BhIpabaThIBaeT

JIBUraTeNb He MMEeT JOMOIHUTEIBHBIX TOII0COB

B gem 0coOeHHOCTS ITycKa JBHTATENs MOCTOSHHOTO TOKA

B POTOPHYIO IIeTIb HEOOXOJUMO BKIIOYUTH J00aBOUHOE CONPOTHBIECHHUE
HAaMpsHKEHUE €T0 MOCTOSIHHO MOBBIMIAETCS

JIBUTATEIb IPEABAPUTEIHHO HEOOXOANMO IIPHBECTH B IBIKCHUE

Ha BpeMs ITyCKa OTKIIOYUTh MIETOUHBIA MEXaHU3M

Ha BpeMs ITyCKa OTKJIIOYUTH OOMOTKY BO3OY>K/ICHUS

Ha3znauenne TaxoreHepaTopa IOCTOSHHOTO TOKa

Juis reHepupoBanus DJ]C Maoil Belnn4uHbI

JUISL U3MEPEHUSI DIIEKTPHIECKUX CUTHAIIOB

JUTS I3MEPEHNS YacTOTHI BPAIICHHUS 110 BEJTMYMHE BEIXOHOTO HAIIPSIKEHHS
JUIS U3MEpPEeHNUs TapaMeTPOB JBUraTenen

JUISl TEHEPUPOBaHUSI IEPEMEHHOT0 TOKa

Kakoe BustHIE OKa3bIBAaeT peakmus sIKOPs Ha paboTy CHHXPOHHOM MaIIHHBI?
yXy/IIaeT CBOMCTBA MaIIIHBI

HE OKa3bIBaeT BIUSHUE

yIy4lIaeT KauecTBa MAIIHbI

BEJIET K MIEPErpeBy

YBEIIMYNBAET 000POTHI

Hasnauenue cuHXpOHHOTO KOMIIEHCATOpa
JUIS TOTPeOIeHNH PeakTUBHON MOIIIHOCTH
JUTSl KOMIIEHCUPOBaHHUS aKTUBHOM MOIIIHOCTH
JUTsl TCHEPUPOBAHUS PEaKTUBHON MOIITHOCTH
JUISI TIOBBIILICHUS HANPSKEHUS B CETH

JUTSl TEHEPUPOBaHUST aKTUBHOM MOITHOCTH

Peaxnus sIKOpsi CHHXPOHHOTO T€HEpaTopa, padoTAOIEro Ha YHCTO aKTHBHYIO Harpy3Ky, SBISCTCS:
MIPOJ10JIbHO-HAMarHUUMBaOLIEH

MONEPEYHON

IIPOAOJIBHO-Pa3MarHUYMBAIOLIEH

HOHepe‘{HO—HaMaFHH‘{HBaIOIHGﬁ

Jlns obecriedeHns MOCTOSTHCTBA HAIPSDKEHHS TOK BO30YXK/ICHNSI CHHXPOHHOTO TeHEpaTopa IpH YBEITHIECHUN aKTHBHO-NHITyKTHBHON
Harpys3Ku CIeLyeT:

YMEHbILIATh

YBEIMYHMBAThH

OCTaBJIATh NOCTOSIHHBIM

YBEIMYMBATH HACTOJIBKO K€, KaK U IIPU YUCTO aKTUBHOU HArpy3Ke

PerynmupoBaHue akTHBHOI MOIITHOCTH CHHXPOHHOTO IreHepaTopa, paboTaloIIero napauielI-HO ¢ MOIITHON CEThIO, TIPOBOIUTCS:
W3MEHEHHEM TOKa BO30YKIECHUS TeHepaTopa

HU3MCHCHHEM MOMEHTa IPUBOIHOTO JIBUTATEIS

WU3MCHCHUEM HaNPSHKCHUS

n3MeHeHneM K03 GuIeHTa MOIIHOCTH

PerynupoBaHue peakTHBHOI MOLTHOCTH CHHXPOHHOI'O TeHepaTopa, paboTaroLIero NapauieibHO ¢ MOIIHOM CEThIO, IPOBOIUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTopa

W3MEHEHHEM MOMEHTA MPOBOTHOTO JBHUTATEIS

W3MCHCHUEM HANPSHKCHUS




NU3MCHCHHUEM YaCTOThI BpAallICHUA ITPUBOJIHOI'O ABUTATCIIA

ITpn acHHXPOHHOM ITyCKEe CHHXPOHHOTO JABUTATENIS OOMOTKY BO30YKICHUS:

OCTaBJISIFOT PAa30MKHYTOM;

3aMBIKaIOT Ha conpoTuBieHue B 10 pa3 Oosblie CONPOTHBICHUS OOMOTKU BO30YXKIEHHS
3aMBIKaIOT HAKOPOTKO

3aMBIKAIOT Ha CONPOTHBIEHHE B 50 pa3 OoIbIIIe CONMPOTHBICHUS OOMOTKH BO30Y KICHHS

DNEKTPOMArHUTHBI MOMEHT CHHXPOHHOTO JIBUTATENs CO3/1aeTCsl:
WHIYKTUBHOM COCTABIIAIONIEH TOKA, IKOPS

ITOJIHBIM TOKOM

aKTHUBHOM COCTaBJIAIONIEN TOK

E€MKOCTHOM COCTABIISIONICH TOKA

Uro MOHUMAETCs MOJ PeaKiueil SKopsi CHHXPOHHOH MAaIINHBI?
BO3/IeliCTBHE MarHUTHOTO T10JIs1 pOTOpPa Ha TOK CTaTopa
Boszelicterue MJIC poTopa Ha MarHUTHOE IOJIE CTaTOpa
BO3/ICHCTBHE MarHUTHOTO II0JI1 CTaTOPa Ha TOK BO30OYXKICHUS
BozzaercTBre M/IC craropa Ha MarHUTHOE TMOJIE POTOpa

Kaxas gacTe CHHXpOHHOM MaIllMHBI Ha3bIBAETCS SIKOpEM?

poTop

MarHuTOIpPOBOJ

3TOT TEPMHUH HCIIOJIB3YIOT TOJIBKO B MAILIMHAX ITOCTOSIHHOTO TOKA
cTaTop

KakoBa wactora nuTaromien ceTu, eciii pOTOp CHHXPOHHOW MAIIMHEI C IByMs TapaMH MOJIFOCOB BpaIIaeTcsi co CKOpocThio 6000
00/mMuH?

100

50

250

200

150

Ot uero 3asucut KIIJI anekrpuyeckoil MamuHe1?
OT MIEPBUYHOI'O HAIPSKECHUSL

OT BEIMYMHBI TIOTEPH B CTAIIU U MEAU

OT BEIUYMHBI CKOJIbXKEHUS

OT CKOPOCTHU BpPalICHUS

OT HaIpaBJIeHUs BPaIllCHUS

JIJIs 9ero CIy>KUT KOJUIEKTOP B MAaIlIMHAX TIOCTOSIHHOTO TOKa? J[JIst KperyIieH!us: 0OMOTOK POTOp
JUTSL BBITPSIMIIEHUS TIEPEMEHHOT0 TOK

JUISL KOHTAKTa CO IETOYHBIM MEXaHU3MOM.

JUTSL COSZIMHEHMSI POTOPHOW M CTATOPHOH OOMOTKH.

JUTSL IEHTPOBKH SIKOPS

SIkopeM Ha3bIBaeTCsL:

BpaIlalomasics 9acTh 3IEKTPUIECKOI MalIHBI

9acTh MEKTPUIECKOI MAIIMHEL, B 00MOTKe KoTopoi HaBogutcs D/1C

4acTh EKTPUUECKON MaIIMHBI, OOMOTKa KOTOPOH CO3/1a€T OCHOBHOI MarHUTHBIH TIOTOK
HEITOJIBIDKHAS YaCTh 3JIEKTPHUUECKON MaITHHBI

MunykropoM HazbiBaeTcs:

BpaIlaIoIasics 4acTb 31EKTPUYECKOI MaIIMHBI

4acTh AJIEKTPUIECKON MAITUHEI, B 00MOTKe KOTOpoit HaBomutcs DJ1C

4acTh AMEKTPUIECKON MAIINHEBI, 0OMOTKa KOTOPOH CO31aeT OCHOBHON MAarHUTHBIN MIOTOK
HETO/IBIKHAS YaCTh IEKTPUUECKOM MallMHBI

OCHOBHOM MarHUTHBIN MOTOK MAaIIMHBI IOCTOSTHHOTO TOKa CO3a€TCs:

00MOTKOH BO30YXJIeHHSI OOMOTKOM KOS

00MOTKOM J00aBOYHBIX ITOJIIOCOB KOMIIEHCAIMOHHOM 0OMOTKOM

OCHOBHOM MarHUTHBIHN MMOTOK MAIIMHBI IOCTOSTHHOTO TOKA PETyIHPYETCs U3MEHEHHEM:
TOKa SIKOPsI CONIPOTUBIICHUSI LIENU SIKOPS

TOKa BO30YKJICHUS TIOJSIPHOCTH HANPSKCHUS

IleTo4YHO-KOIEKTOPHBIH y3€1 FeHepaTopa MOCTOSIHHOTO TOKA CIYKUT JUIS:
Beinpsimaenus DC




noBbiterus: KITJ[ mammHer
MO/1JIEP)KAaHUS HAMPABJICHUS U BHIPABHUBAHUS BEIMYMHBI MOMEHTA
MOA/Iep>KaHus TIOJISIPHOCTH ¥ BRIPABHUBAHUS BEJIMUMHBI HATTPSDKEHUS

Uro Takoe 00paTUMOCTh MAIIMH [TOCTOSTHHOTO TOKa?

MOJKET BpalIaThCs B JIOOYIO CTOPOHY

MOXeT paboTaTh Ha JTFOOOM TOKe

MOeT paboTaTh Kak FreHepaTOPHOM, TaK U B ABUTATEIbHOM peXXUMe
MO>KeT paboTaTh Ha JI000M HaIPsKEHUN

MOXeT paboTaTh Ha 000N MOITHOCTH

B reneparope NOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YXKAEHHUS MPH IETKAX, YCTAHOBJIEHHBIX MO JINHUU T€OMETPHUUECKOH
HEHTpaiu, IpH MOCTOSTHHBIX TOKE BO30YXCHHS U CKOPOCTH BPAIICHUSI IPHUBOJHOTO JIBUTATENs HAPSDKEHHUE IPH POCTE TOKA
SKOPSL:

YMEHBILIACTCS;

YBEIMYHMBACTCS;

0CTaeTCsl NOCTOSIHHBIM;

HECKOJIBKO YBEIIMUUBACTCS.

JlobaBouHbIE 10JIFOCa B TEHEPATOPE MOCTOSIHHOTO TOKA CTaBSIT JUIS:
YBEIMYEHUS TOPMO3HOTO MOMEHTA;

YIy4lIEHUS] KOMMYTALUU;

YMEHBILIEHHS METAJNIOEMKOCTH;

JUIS IOMOILY TJIaBHBIM IIOJIFOCAM.

Yacrora BpalicHus ABUTaTe/Isl HOCTOAHHOTO TOKA IMapaljieaIbHOTO B036y)K£[eHI/I}I Py YMEHBIICHUHU MAarHUTHOI'O IOTOKA:
YBEITUYMBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTCs;

ocTaeTcs MOYTH MOCTOSIHHOM.

Yacrora BpalCHUs ABUTATCII TOCTOAHHOTO TOKA IMapaiiiCJIbHOTO B036y)KIIeHI/I$[ IpU YBEIINYECHUN COTPOTUBJICHNA, BKIIFOYEHHOT'O B
SIKOPHYIO ETIb:

YBEITUYMBACTCS;

0CTaeTCs MOCTOSTHHOM;

YMEHbLIaeTcs;

J100aBOYHOE CONMPOTHBIICHUE HE BIMSET HA YaCTOTY BpAIICHUS

Ykaxkute croco0b! yIydIIeHns] KOMMYTallid B MAIIMHAX TOCTOSHHOTO TOKa
BKJIFOYCHHE 100AaBOYHOTO PE3UCTOPA B LIEMb SKOPS

NPUMEHECHHUE CIICIHAIBHBIX CXeM 0OMOTKH KOS

MPUMEHEHHE IETOK C TIOBBIIICHHBIM NTEPEXO0HBIM COIPOTHUBICHUEM
IpUMeHeHHe 100aBOYHBIX MOTI0COB

YCTaHOBKA ILETOK Ha (PU3NYECKYIO HEHTpah




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OrmeHka KypCcOBOTO IIPOEKTa ABIISETCSA KOMIIIEKCHOH. IIpu 3TOM y4nuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM H IOCIICIOBATEIIFHBIM H3JI0KEHIEM MaTepHala B HOSCHUTENbHON 9acTh.[ | [Ipn
3amuTe paboThl 00YYaIOIIUIACS MMOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpYAHEHUI OTBEYAET Ha IOCTABICHHbIE
BOIIPOCHI.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BEICTABIIAETCS, KOT/Ia paboTa COEPIKUT PAcUeTHYIO 0a3y, XapaKTepu3yeTcs HaATHIHEM OTIEeTbHBIX
ommuobok B pacderax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNUE BOIIPOCOB TEMEI, HE 1aeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33aHHBIC BOIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAECTCS, KOT/IAa pab0oTa HE COAEPKUT PacUETHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKAa3aHHIX, UIMECT 3HAUNTEeNIbHBIC ONIMOKY B pacdeTax. [Ipu 3ammre oOydaromuiics 3aTpyqHIeTcs
OTBEYaTh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOMYCKAET CYIECTBEHHBIC OLINOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIPHUATHS 110 3AIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BBHIITOJHEHHBIM YCIICIITHO, €CIIH TIPH €T0
OIICHWBAHMH TTOJTyUeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHUS OTBETa Ha JK3aMEHe

O1eHKa «OTJIMYHOY BBICTABIISAETCS, KOT/1a 00YJaIOIIMNACS IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUS, BIIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEBIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH Pedblo U CHOCOOHOCTh OBICTPO PEearupoBaTh Ha yTOUYHSIOIIUE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECCKHE 3HAHUS, BIAJEeT
TEPMHHOJIOTHEH, JleflaeT apryMEHTHPOBAHHEBIE BBIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH [IPU He3HAYUTEIBHON KOPPEKIIUH IIPEHOAaBaTEIEM.

O1eHKa «yIOBIETBOPUTENBHOY» BBICTABISIETCS, KOTa 00yJaroIuiics HermyOoKue TeOpeTUUeCKHe 3HaHUs, IPOSIBIISAET clIabo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHUI W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apryMEHTHPOBAaHHEIC BHIBOJIBI 1
HPUBOIMUTE IPUMEPHI, TOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO NPHU KOPPEKLUUH MPEroaaBaTeieM.

O1eHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIAETCS, KOT/Ia 00yJalomuiicsa JEMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbBIE BHIBObI U IPUBOAUTE IIPUMEPDI, HE BIIAICET TEPMUHOIOTUEH, IPOSIBIIIET OTCYTCTBUE
JIOTUYHOCTH U TOCEA0BATENEHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPABUTh AaXe MPH KOPPEKIIUH
IpernojaaBaTeneM.

ITpoxoxxeHre KOHTPOJIILHOTO MEPONPHUSTHS IO C1ade IK3aMEHa CUMTAETCSI BBINOJIHEHHBIM YCIIEIIHO, €CIIH IIPU €0 OLIEHUBAHUYU
MOJIy4€HA OLICHKA HE HIKE «YIOBIECTBOPUTEIBHOY.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
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6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa
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ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.4 |Ilapamonosa B. OnexTpuuecKre MaIIHHHI Mocksa : Ansraup MI'ABT, 2014,
cOOpHUK 3a7a4 http://biblioclub.ru/index.php?
page=book&id=430516
JI2.5 |B.S.becnanos, DNEKTPUYECKUE MALTUHBI: Mockga: Akamemus, 2010,
H.®.Kotenenen yueOHOe ocobue
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI3.1 |M.H. [laBbiakuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCp, 2013,
C.H.BbackoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPaKTHKyM
JI3.2 |Cocr. P.E.Maxupuna |HccnenoBaHue craTHYECKUX Opck: OI'TH, 2002,
XapaKTEPUCTHK JIBHTATEIIS
MOCTOSTHHOTO TOKa
HE3aBHCHMOTO BO30YKACHUS:
METOIUYECKEe YKa3aHHs K
BBITTOJIHEHHIO J1A00PaTOPHOIt
paboTs
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
I1.1 |IIO Anrusmupyc Kaspersky Endpoint Security mist 6u3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 |[IIO MATLAB & Simulink
1.3 |I1O DjVu Solo 3.1
1.4 |IIO Microsoft Visual Studio 2010 Ultimate
I1.5 |10 WinDjView 2.0.2
I1.6 | I1IO Microsoft Teams
I1.7 | Bbpaysep Google Chrome
I1.8 [I1O Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
U.1 |http://elmech.mpei.ac.ru/em/index.html - 31eKTPOHHBIH yIEOHUK «DIEKTPUISCKUE MAIITHHBI
o http://www.center.eneral.ru/products.html — mpomyxuus 3aBooB Poccun, mpon3BOASIINX EKTPUIECKIE MAIINHEI 1
) TpaHchopMaTopsl
N.3 |https://www.electromechanics.ru - caT "DnexrpomexaHuka"

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
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VYuebHas maboparopust

Kommexr 71a00paTOPHOTO o0opynoBaHHs TUTS
HCCICIOBAaHUA W HANaAKW  DJICKTPUYECKUX  IIemei
21013400130, 1.

Kommuiexr 71a60paTOpPHOTO obopynoBaHus ISt
HCCICNIOBAaHWA W HAJNagKW  DJCKTPUYECKWX  Iiemei
21013400131, 1.

Komnnekr  yueOHOro  oOopymoBaHMs  JUIi  M3Y4YEHHS
aeKTpuieckux npruBoaoB 34.2.3.0206, 1 mT.

Kommzekr ydeOHOro  0o0opymOBaHUS OIS H3YYCHUS
aNeKTpudecKkux npuBoaoB 34.2.3.0207, 1 mr.

Crenp n1a00paTOPHBIH JUTSE H3YUYCHUS OCHOB
aBTOMAaTH3aI[UH MIPOU3BOJICTBA, TIPOrPaMMHPOBAHUS
TIPOMBILIICHHBIX KOHTPOJIEPOB u yIIpaBIeHUS
TexHonorunyeckumu oobekrtamu 21013400079, 1 wr.

Crenp nabopaTOpHBIH JUTSE HU3Y4EHUS OCHOB
aBTOMAaTH3aIuH MIPOU3BOJICTBA, MPOTPaMMHUPOBAHHS
MIPOMBIIUICHHBIX KOHTPOJIEPOB u yOpPaBICHUS

TexHosiornyeckumMu oosekramu 21013400080, 1T,

CreHpn 51abopaTOpHBIN JUIA W3y4eHHWS IPOrPaMMHPOBAHHS
MuKpokoHTpoaepos [IM-JIM. 21013400116, 1 .

Crenp naGopaTopHbIil JUli M3ydeHHs NPOrpaMMHPOBaHUS
MuUKpokoHTposuiepoB [IM-JIM. 21013400117, 1 w.

CreHpn 51abopaToOpHBIN JUIA HM3y4eHHWS INPOrPaMMHPOBAHHUS
MUKpokoHTposutepoB [IM-JIM. 21013400118, 1 mT.

Crenp naGopaTopHBIN Ul M3yd4eHHs NPOrpaMMHPOBaHMS
MUKpokoHTposuiepos [IM-JIM. 21013400119, 1 wT.

Crenn  nabGoparopHbli  "ABTOMAaTHKa  Ha  OCHOBE
MPOrPaMMHUPYEMOTO KOHTpOJLIepa Siemens S7"
21013400120, 1 mT.

Crenn  naboparopHblii  "ABTOMAaTHKa  Ha  OCHOBE
MIPOrpaMMHUPYEMOTO KOHTpoOJuIepa Siemens S7"
21013400121, 1 mt.

CreHn maOopaToOpHBIM AT HM3YdEHHS OCHOB IM(POBOH
texHukn "OcHOBBI nudposoil Texmumku" 21013400126, 1
IT.

CreHn ma®opaTOpHBIM AT HM3Y4EHHS OCHOB IM(POBOH
texHukn "OcHOBBI mudposoil Texmmku" 21013400127, 1
IT.

Crenn 11abOpaTOpHBIA JUIT M3y4eHHS OCHOB LHU(PPOBOI
texHukn "OcHOBBI mmdpoBoit Texmmku" 21013400128, 1
IIT.

Crenn 11a0OpaTOpHBIA JUII HM3y4EHHUS OCHOB LHU(POBOI
texHukd "OcHOBBI nmoposoil Texumku" 21013400129, 1
IIT.

Crenn  naGopaTOpHBIA Ui U3y4YEeHUs CHJIOBOM
JNEKTPOHUKU u npeoOpa3oBarelb TEXHHKU
"ITpeobpa3zoBarensHas Texauka" 21013400122, 1 mT.

Crenn  mabopaTOpHBIH Ul U3y4YEeHUs CHJIOBOM
ANEKTPOHUKU u npeobpa3oBartenb TEXHHUKU
"IIpeobpasoBarenbHast Texauka" 21013400123, 1 mr.

Crern  mabopaTOpHBIH JUTS HU3Y4EHUS CHJIOBOM
ANMEKTPOHUKU u npeoOpa3oBarens TEXHHUKU
"IIpeoOpa3oBatenpHast Texuuka" 21013400123, 1 wir.

Crenn  mabopaTOpHBIA TUTSt HU3Y4EHUS CHJIOBOM
SNIEKTPOHUKU u npeoOpa3oBarTens TEXHHUKH

"IIpeoOpazoBarenbHas TexHuka" 21013400125, 1 .
Ocuwmnorpagp FLK-123/001, 1 mT.

Ocumnorpadp GOS-620 FG, 1 mr.

Kommuiexr y4eOHOTro obopynoBaHus TUIIOBO
"I[IporpammupoBanre Mukpokontpoiuiepos "IIM-JIM" | 4
pabounx mecta 21013400269, 1 .

Crannus nasuibHast TopMoBo3aymiHas lukey-852d+, 1 mT.
Cron yueHHYeckui, 25 mr.

Cryn yueHn4eckuid, 26 mr.

Hocka yuennueckas, 1 mr.




139 VYuebnass maboparopus (kommbloTepHsIid | Kommbrotrep B coope, 13 miT.

KJI1acc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 mT.

JUIIIOMHOTO npoexrupoBanus, | [Ipoektop Acer ¢ moTojo4HbIM KperuieHuem P5206(3D), 1
CaMOCTOSITEIILHON paboThl 00y4Jaromuxcs | IIT.

Oxkpan Lumien Eco Picture 200x200 cm, 1 mr.

Kommyrarop D-Link 16mopr, 1 mt.

Be6-kamepa Logitech, 1 .

CroJ1 KOMIIBIOTEPHBIH, 12 1mIT.

Cron yueHn4eckui, 7 mr.

Cryn yyeHnueckuit, 25 wr.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B mpouecce u3yueHus AMCUUILTUHBI BBIICISIOT IBa BUAA CAMOCTOSATEILHONW PabOThL: ayAUTOpHAs U BHEAyAUTOPHAs. AyIUTOpHAs
caMOCTOsTeNbHAs paboTa 0 AUCLUILIMHE BHIIIOIHACTCS Ha YY4EOHBIX 3aHATHSX 0] PyKOBOACTBOM IPEIoIaBaTelIs.
BreayauropHas camocTosTeIbHAS padoTa - INTaHIpyeMast yaeOHast paboTa 00yJaroniMcs, BEIIOTHAEMAs! BO BHEAYJUTOPHOE
BpEMs 110 3aJaHUI0 U TPU METOAUYECKOM PYKOBOACTBE NpenogaBaTeiid, HO 0e3 ero HETIOCPEACTBCHHOT'O Y1acCTUA.
CamocrosTensHas paboTa, He IPEAyCMOTPEHHAs MPOrPaMMOil yueOHO AUCLUIINHBL, PACKPBIBAIOLICH H KOHKPETH3UPYIOLLCH ee
COACPIKAHUC, OCYIICCTBIIACTCA 06y‘IaIOHII/IMC5{ HWHUIUATUBHO, C LCJIBIO pCaIN3allun COOCTBEHHBIX y'-Ie6HI>IX " HAYYHBIX UHTCPCCOB.
Jns 6o1ee 3¢ peKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON pabOThI IO TUCIUIIIMHE IPEIOAaBaTeNb PEKOMEHAYET UCTOUHHUKH JUIS
paboThl, XapakTepu3yeT HauboJiee PaMOHANBHYIO0 METOIUKY CAMOCTOSTENFHON pabOThl, IEMOHCTPUPYET paHee BBHIIOIHEHHbBIE
o0yJaromuMycs paboThl U T. 1. Bubl 3aqaHuil 11 BHeayAUTOPHOM CaMOCTOSATENBHOM pabOThl, HX COACPIKAHKE ¥ XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 TuddepeHnInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYIIIAMH CTYCHTOB online U Ha 3aHATHAX B
3aBHCHMOCTH OT LIeJIH, 00beMa, KOHKPETHON TEMAaTHKH CaMOCTOSsTEIbHOMH paboOThI, ypOBHS CIOXKHOCTH. KOHTPOIIb pe3ynpTaToB
BHEAYIUTOPHOM CaMOCTOATEIBHOH paboOThl OCYIIECTBIIETCS B IPeienaxX BpeMEeHH, OTBEACHHOTO Ha 00s3aTelbHbIe yueOHbIe
3aHATHA 110 JUCHUIITIMHE HAa TPAKTUYCCKUX , na6opaT0pH1>1x 3aHATUAX.




