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NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 19 MefiepalibHde rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIeKTPUYECKHEe MAINUHBI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipodws DNEKTPONPHUBOJ M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o yueOHOMY ITaHy 288 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHSTHSI 34 KypCOBO#i POEKT 3
camocCTosATeNNbHas paboTa 245
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexuun 18 |18 |18 |18
JlaGopaTopusbie 6 6 6 6
IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 34 134 (34 |34
KonraxtHas padoTa 34 134 |34 |34
Cawm. pabota 245 | 245|245 | 245
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 288 | 288 | 288 | 288




IIporpammy cocraBui(u):

K.n.H., 3a8.kag., Masxcupuna P.E.

Pabouas nmporpamma
DneKkTpHYecKHe MAIIHHBI

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
texHonoruveckuid yausepcurer «MUCHCy no Hanpasnenuto moarotoBku 13.03.02 DnekrposHepreTrka U SJIEKTPOTEXHUKA
(npuxka3 ot 05.03.2020 r. Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

13.03.02 DrekTpo3HepreTHKa U MeKTpoTeXHUKa, 13.03.02 22 DnekTposHepreThka u dnekTporexunka [IpdOIInA 3ao04.plx
DNEKTPOINPHUBOJ M aBTOMATHKA, YTBEPk ACHHOTO YueHbIM coBeToM PI'AOY BO HUTY "MUCuC" B coctaBe COOTBETCTBYIOIIECH
OIIOIT BO 30.11.2021, mpoTtoxou Ne 35

YrBepxnena B coctase OIIOIT BO:

13.03.02 DnexkTposHepreTuka u 3JMeKTPOTEXHUKA, DJIEKTPONPUBOJ] U aBTOMATHKA, YTBepkAeHHOW YdenbM coeTroM OI'AOY BO
HUTY "MUCuC" 30.11.2021, mporoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 12.03.2025 1., Ne3

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



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
MOAYEPKUBAIOT OOIHOCTh PA3JINYHBIX MEKTPUUECKUX MAIINH, TEOPUIO U KOHCTPYKIIMU OT/ENbHBIX BUJIOB
SNEKTPUIECKIX MAIIHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.2 | dusuka

2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0IUMO KaK
npeallecTByOLee:

2.2.1 | KoMmbloTepHOE MOJICITUPOBAHKE AIIEKTPOIIPHBOJIOB

2.2.2 | OO0mas sHepreTuka

2.2.3 | I[IpoekTupoBaHHE NMEKTPOTEXHHICCKUX YCTPOHCTB

2.2.4 | CunoBas 31EKTpOHHKA

2.2.5 | CucteMsl ympaBieHuUs IEKTPOIPUBOIOB

2.2.6 | DnekTpuyecKue U EKTPOHHBIE alIapaThl

2.2.7 | ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOLIECCOB

2.2.8 | ABTOMaTHU3UPOBAHHBIN AIEKTPOTIPUBOJ] TUIIOBBIX IPOU3BOJCTBEHHBIX MEXaHIU3MOB

2.2.9 |IoaroroBka K MpoIEaype 3aIUThI U 3aIUTa BEITYCKHOW KBATH(UKAIIMOHHON pabOTEI

2.2.10 |IlpennunnomMHas MpaKTUKa

2.2.11 |IIpoMBILIUIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-2: Cioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA H ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTh:

ITK-2-31 ocobeHHOCTH KOHCTPYKUHHU, YPaBHCHUA, CXEMbI 3aMCIICHUA U XapAKTCPUCTUKU PA3JIMIHBIX 3JICKTPUYCCKUX JIBUTaTENnei

OIIK-3: CnocodeH ocymiecTBJIsITh MOJeTUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IAX IPOBEAeHHs 1eTa/IbHOI0
HCCJIeIOBaHNS JIS PellieHUs 3a/1a4 B MpodeccHoOHAIbHOM 00,1aCTH, HCIOJIb30BATH METO/IbI AHAJIU3Aa H MOJeTMPOBAHUS
3JIEKTPHYECKHX Hereli H JIEKTPHYEeCKUX MAIIHH

3HaTh:

OIIK-3-31 npuHOUT AeHCTBUS COBPEMEHHBIX THIIOB IEKTPUYECKIX MAIIUH

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPUBOAA U ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS €
HCIO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHI

YMmerb:

IIK-2-Y1 o6pabaTbIBaTh pe3yabTaThl SKCIIEPUMEHTATIBHBIX UCCIEOBAHUMH C €TI0 MOCTPOCHHSI OCHOBHBIX XapaKTEPUCTUK
NEKTPUUECKUX MALIMH U TPaHCHOPMATOPOB

OIIK-3: CnocoGen OCYIIECTBJIATHD MOACJIUPOBAHUEC, AHAIU3 H IKCIICPUMEHTHBI B LEJIAX ITPOBCACHUA 1€TAJTBHOI0
HCCJICA0BAHNA JISl PEIICHUA 3a1a4 B npmbeccnonansnoﬁ OﬁﬂaCTl/l, HUCIO0Jb30BATH METO/AbI AHAJINU3Aa U MOACTUPOBAHUA
IEKTPUHICCKHUX uenei u AICKTPUIECCKUX MAIIINH

Ymerb:

OIIK-3-Y1 cocTaBnsaTh IpocTeHIIe KOHCTPYKTHBHBIE U JIEKTPHYECKUE CXEMBI 3aMEIICHHS IEKTPHUSCKAX MAIINH 1
TpaHc(opMaTopoB

ITIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIEC CUCTEMbI YIIPABJICHH €
HCIO0JIb30BaHHeM HU(POBBLIX TeXHOJIOTUii

Baanernb:

IIK-2-B1 mMeToauKamMy ONTUMU3ALMY IIPU POESKTUPOBAHUU IEKTPUUECKUX MAIIUH




OIIK-3: Cnoco0eH ocyliecTBJISITh MOJEIUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEAeHHs 1eTa/IbHOI0
HCC/IeI0BAHMS /151 pellieH sl 32/1a4 B PO ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS

AIECKTPHYECCKHUX nemnei u AICKTPUYCCKUX MAIITWH

Baagern:

OIIK-3-B1 HaBbIKaM# dIIEMEHTapHBIX PAcYeTOB M UCCIEIOBAHUS DJICKTPHUECKUX MAIIUH

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHI N pecypcsl padoThI
Paznen 1. Beenenne,
OCHOBHBIE IIOHATHS
1.1 Pos anexrpuyeckux 3 2 OITK-3-31 IIK- JI1.1 KM1
MarH. O6Iue BOIpockl 2-31 JI1.2J12.1
npeoOpa3oBaHus J12.2 J12.3
ANIEKTPOMEXaHIUUECKOTO JI2.5J13.1
npeoOpa3oBaHus D1
sHeprud. /Jlex/
1.2 3aKOHBI: YIEKTPOMAarHUTHON 3 20 OIIK-3-31 JI1.2J12.3 KMI1
nHaykuuu, Kupxroda, OIIK-3-V1 JI2.5J13.1
IMOJTHOTO ToKa, OMa s OIIK-3-B1 IIK- 21
MarHuTHOH Lenu, Ammepa, 2-31 TIK-2-Y1
3aKOHBI 3JICKTPOMEXAHUKHU. TIK-2-B1
DJIEKTPOMArHUTHBIC CHITBI U
MOMEHTHI B JIEKTPUIECKUX
MamnHax.lorepu u
KIIA. /Cp/
Pa3nen 2.
Tpanchopmaropsl
2.1 YerpoiicTBO, NpUHIUI 3 4 OIIK-3-31 K- JIT.1J12.1 KM1
JieicTBus U paboune 2-31 J12.2
MpoIeCcChl 0THO(A3HOTO JI2.5J13.1
TpanchopmaTopa. Cxema 21
3aMEIIeHHS
JIByXOOMOTOYHOTO
TpanchopMmaTopa.
HamaranumBarommii TOK 1
TOK XOJIOCTOTO XO/4a.
YpaBHEeHUS HATIPSDKEHUS
TpanchopmaTopa u
BEKTOpHAsl Jrarpamma.
Tpexdasuprii
tpanchopmatop. /Jlex/
2.2 PacueT 0CHOBHBIX 3 2 OIIK-3-V1 IIK JI1.1J12.1 KM1
JNIEKTPUUECKUX BEIUUYUH -2-V1 J12.3712.4
Tpanchopmatopa. /TIp/ J12.5
J12.6J13.1
21
2.3 UccnenoBanue 3 2 OIIK-3-B1 IIK- JI2.5J13.1 KM1
JIByXOOMOTOYHOTO 2-Bl 21
Tpex¢aszHoro

TpaHcdopmaropa mpu
CUMMETPUYHOH HarpysKe.
Uccnenosanue
napayuIeNIbHOM padoTHI
0/1HO(a3HBIX
Tpancdopmaropos. /J1ab/




24

Beinonnenne KypcoBoro
npoekTa. ['pynmsl
coenHEHNsI 0OMOTOK
TpaHcdopmaropa.
W3meHneHne BTOpUYHOTO
HAaMpsDKEHUs U BHEITHHUE
XapaKTePUCTUKH.
Koa¢pdunuent nonesnoro
JIeHCTBUSA
TpaHncdopmaropa. /Cp/

46

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI.1J12.1
J12.2J12.5
€]

KM1

P1

Pa3gen 3. DuekTpuyeckue
MANIIMHBI IepeMeHHOro
TOKa

3.1

OCHOBHBIE BU/JIbl MaILLIUH
MIEPEMEHHOTO TOKA.
KoncrpykruBaoe
UCTIOJHEHHE 0OMOTOK
[IEPEMEHHOTO TOKa.
MarauToABHXYIIINE CHITBI
00MOTOK IIEpEeMEHHOTO TOKA.
Bpamatormeecst MarHuTHOE
roJie. DNEeKTPOIBHKYIIIHNE
CHITBI B 0OMOTKAx
nepeMeHHoro Toka. CXxeMsl
00MOTOK OM TepeMEeHHOTO
Toka. HazHaueHne u obmactu
MPUMEHEHUS] ACHHXPOHHBIX
ManH (AM). YcTpoicTBO 1
TIPHUHITAIT JeUCTBUS AM.
Pabora AM npu
3aTOPMOKEHHOM
porope.Cxema 3aMelleHust u
BEKTOpHas auarpamma AM.
Mexanuyeckue
XapaKTEePUCTUKU
ACHHXPOHHOTO JIBHTATEIIS
(A). Paboune
xapaxtepuctuku A/l. ITyck
AJl. PerynupoBaHue 4acTOThI
BpameHus AJl 1 u3MeHeHune
HaTpaBICHUS

Bpauenus. Haznauenue u
001acTH IpHMEHEHHS
CUHXpOHHBIX MamuH (CM).
YerpoicTBO UM IPUHIUI
neiicrBus CM. Pabota
CHHXPOHHOTO T'eHepaTopa
(CT) B pexuMe X0JI0CTOTO
X0Jla U B PEKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHeparopa.
BHeminue u perynupoBouHbIe
xapakrepuctuku CI.
IMapammensnas padora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTh
1 3JIEKTPOMarHUTHBIH
MoMeHT. CtaTndeckas
ycroitunBocTh CI.
CHUHXPOHHBIN IBUTATEIb
(CH). Pabouue
xapakrepuctuxu CJI. ITyck
CJA. PerynupoBaHKe 4acTOTHI
Bpamenus CII. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.1J12.1
2.2
JI2.5713.1
€]

KM1

P1

32

Pacyer MamH repeMeHHOro
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

J12.3712.4
JI2.5
JI2.6J13.1
€]

KM1

P1
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UccnenoBanue
ACUHXPOHHOT'O JIBUTATENS C
(hazHBIM U
KOPOTKO3aMKHYTHIM
potopom. /J1ab/

OIIK-3-B1 IIK-
2-Bl

JI2.5J13.1
€]

KM1

P1

34

BrinonHenune KypcoBoro
npoekta. KopoTko3aMKkHyTHIE
AJl ¢ OBBIIIEHHBIM
ITyCKOBBIM MOMEHTOM:
JIBUTATEIIU C IBOMHOMN
OeNnYbeH KIETKOM,
IyOOKOTIa3HbIE TBUTATEIH.
CHHXPOHHBI KOMIIEHCATOP.

/Cp/

70

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J12.1
JI2.5
Ol

KM1

P1

Pa3nen 4. DnexkTpuyeckue
MALIMHBI NOCTOSTHHOIO
TOKA

4.1

YCTpOHCTBO M IPUHIIMIT
JNEHCTBHST MallIUHBI
noctostHHOoro Toka (MIIT).
Pexxum reneparopa. Pexxum
neuratens. Kommyranus B
MIIT. Knaccuduxanus ITIT
o croco0y BO30yXIeHUSI.
I'eHepatop ¢ He3aBUCHMBIM,
napaieNbHbIM,
MOCTIeOBATENbHBIM U
CMEIIaHHBIM BO30Y)KICHHEM:
CXEMBI BKITFOUSHHS, paboure
XapaKTePUCTUKH.
Knaccudpukanus AT no
C1oco0y BO30YKIEHHUS.
PerynupoBanue 4acToThl
BpaIleHUs] 1 U3MEHEHUE
HanpaBJICHUsI BpallleHus Bajia
JIIT. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.1J12.1
JI2.5713.1
J3.2
€|

KM1

4.2

INocTpoenue xapakTepUCTHK
T€HEepaTOpOB U MaIIUH
MOCTOSIHHOTO TOKa. Pacuer
HYCKOBOﬁ AnarpaMMbl
JABUTATECIIA IOCTOSAHHOTO
toka. /IIp/

OIIK-3-V1 IIK
-2-V1

JI1.1J12.1
J12.2J12.4
J2.5
JI2.6J13.1
J3.2
€]

KM1

43

HccienoBanue ABUraTes
IMOCTOSTHHOTO TOKa
HE3aBHCHMOTO
BO30Yykaenus. /J1a6/

OIIK-3-B1 IIK-
2-B1

JI2.5J13.1
J3.2
6!

KM1




4.4 OCHOBHBIE 3 55 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 21
MoIHocTh. [lapaiensHas
pabota I'TIT ¢ cetsio.
OOMOTKH
MIIT.Oco6eHHOCTH MycKa
HIIT napannensHoro,
MOCIIEA0BATEIFHOTO U
CMEIIaHHOTO BO30YKICHUSI.
CrienuasnbHble MalllMHbI
MOCTOSTHHOTO
Toka.Ob6patumocts MIIT.
JIIT He3aBUCUMBIM,
TapauIeIbHbIM,
MOCIIE0BATEIIBHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKITFOUCHUSI, pabouue
xapaxkrepuctuku. [lotepu u
K03(hGHULIUEHT TOJIE3HOTO
neicreus. [Tyck AIIT. /Cp/
Paspea 5. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTamM
5.1 O06beM yacoB 3 18 OIIK-3-31 J.1 KM1
CaMOCTOSTEIEHOW PabOTHI Ha OIIK-3-V1 JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
2-31 1IK-2-V1 J12.4 J12.5
[IK-2-B1 JI2.6J13.1
J3.2
€|
5.2 O0beM yacoB 3 36 OIIK-3-31 J1.1 P1
CaMOCTOSTENBHOM PaboThI Ha OIIK-3-V1 JI1.2J12.1
moaroToBky k BP /Cp/ OIIK-3-B1 TIK- | JI2.2J12.3
2-31 TIK-2-Y1 J12.4 J12.5
[IK-2-B1 JI2.6J13.1
J3.2
Ol
5. ®POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrHoe l;[dioie}?ﬂeMHe B
KM P — ZMKATOPE! OTIPOCHI JUTS TIOATOTOBKHI
KOMITeTEHIUI1
KM1 DK3aMeH OIIK-3-31;I1K-2-31 | Bonpocs k 5K3aMeHy
1. [puHIMT KEfcTBUS AMEKTPUIECKHX MamuH. TpeGoBaHns,
MPeIbsBIsIEMBIC K DIEKTPUYECKAM MAILIHHAM.
2. Hasznauenue, ycTpoiicTBO, MPUHLIUI JEHCTBUS
TpaHc(OpMaToOpOB.
3. BekropHas quarpamma Tpanc(hOpMaTOpa ¢ aKTUBHO-
WHIYKTUBHOM Harpy3Kou.
4. Cxema 3amenieHus peaisHoro tpanchopmaropa. [Tapamerps
CXEMBI 3aMeIICHHS.
5. OnBIT X0JI0CTOTO X01a TpaHchopMmaTopa.
6. OMnBIT KOPOTKOTO 3aMBIKaHUs TPaHCHOpMATOpa.
7. BHeniHue xapakTepuCTHKA TpaHCHopmaTopa.
8. OHepreruueckas quarpamma Tpanchopmaropa. KITJ]
Tpanchopmaropa.
9. I'pymmbl coenuHeHHs 0OMOTOK TpeX(da3zHbIX
TpaHC()OpPMaTOPOB.
10. IMapamnensHas pabora Tpex(dasHBIX TPaHCHOPMATOPOB.




11. AstoTpancdopmarop.

12. KoHcTpykTHBHAs cxeMa U yCTPONUCTBO MAIMH IEPEMEHHOTO
TOKA.

13. IMpuHIMT BRINOTHEHNS MHOTO(A3HBIX 00MOTOK MAIllUH
MEPEMEHHOT0 TOKa.

14. Pacuer MarHUTHOMW L€NMH MalIMHBI IEPEMEHHOTO TOKA.

15. MJIC 0OMOTOK IEepeMEHHOTO TOKa.

16. MarsutHoe noje 3J1eKTPUYECKOW MalIUHBI IIEPEMEHHOIO
TOKA.

17. DIeKTPOIBIKYIIHNE CHIIBI, HHIYIHPYyeMble B 0OMOTKaX
HEePEMEHHOTO TOKA.

18. Ha3nauenue u npuHUMI AEHCTBUS ACUHXPOHHBIX MAIlIMH.
19. YerpolicTBO 1 06s1acTH IPUMEHEHNS! ACHHXPOHHBIX MAIlIUH.
20. Cxema 3aMelleHUsT aCUHXPOHHOM MamuHbl. ITapamerpst
CXEMBbI 3aMeIIeHHS.

21. PaGoTa acMHXpOHHOI! MalIMHBI IPU BpaIIAIOLIEMCS POTOPE.
22. OHepreTuyeckas auarpaMma acUHXpOHHOU MammuHbl. KITJ]
ACUHXPOHHOH MallIVHBL.

23. DIEeKTPOMAarHUTHBIT MOMEHT aCHHXPOHHON MAIIIMHBI.

24. BexropHas nuarpamMmma acMHXpPOHHOW MAaIlIMHBI.

25. MexaHuueckue XapakTepUCTUKU ACUHXPOHHOTO JIBUTATENs.
MaxkcuManbHbIA U IyCKOBOX MOMEHT.

26. Paboune xapakTepuCTUKU aCHHXPOHHOTO JBUTATENs.

27. ITyck acCMHXpOHHOTO JABUTraTEsl.

28. PerynupoBanue 4acTOThI BpallleHUs] ACHHXPOHHBIX
JIBUTATEICH.

29. I'eHepaTopHBIil peXUM aCHHXPOHHOU MAaIIHHBI.

30. KoHcTpyKTHBHOE HCIIOIHEHNE CUHXPOHHBIX MAIIUH.
TIpuHimn neficTBUs CHHXPOHHOM MalIUHBbIL.

31. MarauTHoe 1nose CHHXPOHHBIX MAIllUH IPH XOJIOCTOM XOJe.
XapaKkTepruCTHKA XOJIOCTOTO XO0/1a.

32. MarsutHo€e 1ojie CUHXPOHHBIX MAlIMH IIPU Harpyske.
Peaxnuu sxops.

33. Peakuus sxopsi B HEABHONONIOCHON MalllMHE

34. Peakuus sxopsi B sSIBHOMOJIOCHOW MallliHe.

35. BHemnmHue u perymupoBOUYHBIE XapaKTEPUCTUKH CHHXPOHHBIX
TeHEPaTOPOB.

36. BekTopHBIE THIarpaMMBl HESIBHOTIOIOCHBIX CHHXPOHHBIX
TeHEepaTopOB.

37. BekTopHBIe qHarpaMMbl SIBHOTIOJIOCHBIX CHHXPOHHBIX
TeHEPATOPOB.

38. VYcioBYsI BKIIOUEHHS] CHHXPOHHBIX T'€HEPAaTOPOB Ha
HapaJuleNIbHyI0 paboTy ¢ ceTbo. CriocoObl CHHXPOHHU3AIHH.

39. PerynupoBanue peakTMBHON MOIIHOCTUA CHHXPOHHOT'O
reHeparopa, paboTarolero napamuieasHo cetbio. U -o0pasHbre
XapaKTEePUCTHKH.

40. MOUIHOCTh ¥ 3JIEKTPOMAarHUTHBIA MOMEHT CHHXPOHHOMH
MalllMHBL. YTI0Bas XapaKTepHCTHKA.

41. ITpuHiun nelcTBYUSI CUHXPOHHBIX ABUrareneil. BekropHsle
JUarpaMMBbl CHHXPOHHOTO JBUTATEIs.

42. VrnoBas XapaKkTepUCTHKa CUHXPOHHBIX ABUTaTeNeH.

43. Paboune xapakTepuCTHKN CHHXPOHHBIX JBUTATENCH.

44. PerynupoBaHue 4acTOTHI BpallleHUs] CUHXPOHHBIX
neurareneil. [Tyck CHHXpOHHOTO ABUraTess.

45. VY cTpoicTBO KONIEKTOPHBIX MALIMH IOCTOSIHHOTO TOKA.
46. OOMOTKH SKOpSI MaIIMH ITOCTOSTHHOTO TOKA.

47. Ipuaunb! uckpeHust Ha koyuekTope. CrocoOs! yaydmeHus
KOMMYTAIUH.

48. [IpuHIMI NecTBHUS MAIIUH MTOCTOSIHHOTO TOKa. PexuM -
TeHeparop.

49. [Tpuniun AeHCTBUS MaIlMH MTOCTOSHHOTO TOKa. Pexum -
JIBUTATElb.

50. PaboTa MaImMH OCTOSHHOTO TOKA IIPH XOJIOCTOM XOJIE.
51. Ilone MamuH MOCTOSHHOIO TOKA IIpU Harpyske. Peakuus
AKOPSI.

52. Crioco0bl BO30YXKJCHUST MAIlIMH IMOCTOSTHHOTO TOKA.

53. XapaKTepUCTUKU TeHEepaTopa MOCTOSHHOIO TOKA.

54. XapakTepUCTUKH JBUTATENsl MOCTOSIHHOTO TOKA.




55. Crioco0B!I peryaupoBaHusl CKOPOCTU JBHTraTeNeH
MOCTOSTHHOTO TOKA.
56. Croco0bl IMycKa JBHUTATENs MOCTOSHHOTO TOKA.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspamue IIpoepsemsie
paGoTHI paboTI HHIMKATOPBI CopeprxaHue paboThI
KOMIIETEeHIUH
P1 KypcoBoii mpoekt OIIK-3-Y1;0I0IK-3- | KypcoBoii IpOeKT HMEeT LeNIbI0 03HAKOMHUTE 00yJaIOIMuX C
B1;IIK-2-Y1;ITIK-2- | coBpeMeHHON MPAKTUKOW U METOUKOH MPOCKTHUPOBAHHUS
B1 3NEKTPUYECKUX MAILIVH.

3agagaMu MPOEKTUPOBAHS ABISIOTCA: 00ydeHHE IPUMEHSTh
MOJTy4eHHbIE 3HaHUS TP PELICHUH peajbHOM 3a/1aui; Pa3BUTh HABBIKH
CaMOCTOSITEIHOM PabOTHl M CAMOCTOSTEIFHOTO MPUHATHS PEIICHHH.
Tema kypcoBoro npoekra: "Pacdyer acHHXpOHHOTO ABUraTess"
HcxomHbple faHHBIE HAa TPOEKTUPOBAHUE BKIIIOYAIOT CICAYIOLIHE
WCXOJIHBIE IaHHbIC: TUI IBUTATENsl, HOMMHAIbHAS MOIIHOCTb,
HOMHHAJIBFHOE HAPsDKEHUE U 4acTOTa MMUTAIOMICH CeTH, YHCITO Tap
nostocoB, KITJ1, ko duimeHT MOIHOCTH.
PacyetHo-nOsICHUTENBHAS 3aIIUCKa KYPCOBOTO MPOEKTa JOHKHA
collepXKaTh:

TuTynpHbIA TUCT

3agaHue Ha KypCOBOH IIPOEKT

CopaepxaHue

Beenenue

Pacuernas gacTh, B KOTOPYIO BXOJIUT:

Br160op rimaBHBIX pazMepoB

Pacuer 3y0110B0#1 30HEI 1 0OMOTKH cTaTopa

Be16op Bo3IymrHOTO 33a30pa

Pacuer potopa

Pacuer maruuTHOM cucTemsl

Pacuer mapaMeTpoB BUTaTeNs I HOMHHAIEHOTO PeXHMa
Pacuer noreps B nBUraTene

[TapameTpsl U TaHHBIE XOJIOCTOTO X0

Pacuer pabounx XxapakTepuCTHK

Pacuer myckoBBIX B XapaKTEPHCTHK

3aKIroueHUe

CHuUCOK UCIOIb30BaHHBIX HCTOYHUKOB

[Tpunoxenus

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

DK3aMEeHAIMOHHBIN OMIIET IO AVMCIMIUIMHE BKITIOYACT B ce0s 1Ba TEOPETHUYESCKUX BOIPOCHI M 33a9y 0 TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJI. buiers! xpansrcs Ha Kadenpe H yTBEPK/ICHBI €€ 3aBEYIOIINM.

HpI/IMepBI 3aJla4y Ha OK3aMCH:

3amaga 1. Tpexca3Hslii crunoBoi moHmkaomuil TpaHcopmarop SHom=1000 kBA, HoMUHaTBHOE HAIIPSHKEHHE IEPBIYHOI
oomotku Ulnom=10 kB, HOMUHanbpHOE HanpsikeHne BTopudHor 00MoTku U2HoM=0,4 kB, HanpsoKeHUsT KOPOTKOTO 3aMbIKAHUS
Ux3=8 %, Tok xosocroro xona Ixx=2 %, norepu xonocroro xoxa Pxx=3 kBt, notepu kopoTkoro 3ambikanus Px3=10 kB,
cos®2=0,8. [lepuuHas 1 BTOPUIHAS OOMOTKH COCIMHEHEI B «3Be3My». Onpenenuts K03 PUIeHT TpaHcHopMaIliy U TapaMeTph
CXEeMBbI 3aMeIIeHHS.

3amada 2. [y aCHHXPOHHOTO JBUTATENS ¢ ()a3HBIM POTOPOM CO CIIETYIONIMMU HOMUHAIBHBIMA JaHHBIMU: PHOM=30 KBT;
Unom=380 B; nuom=725 06/mun; [1aom=71,6 A; r1=0,136 Om; x1=0,225 Om; 12H0M=74,3 A; E2HOM=257 B; r2=0,0593 OM;
x2=0,174 Owm; ko3¢ ¢urment Tpanchopmaru HanpsokeHus ke=1,41 paccuutaTh U IOCTPOUTHh MEXaHHUECKHE U
ANEKTPOMEXAHNICCKUE XapaKTEPHUCTUKU

3amgaua 3. J{ns aCHHXpOHHOTO JBUraTess ¢ (a3HbIM POTOPOM CO CIEIYIOIIMMU HOMUHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHomM=965 06/mun; I1HoM=55 A; r1=0,19 Om; x1=0,31 Om; I2HOM=61 A; E2HOM=225 B; 12=0,066 OM™m; x2=0,23
Owm; ko3 GuIreHT TpaHCPOopMaLUU HANIPpsDKeHUs ke=1,6 onpeenuTh BeTHIUHY ITyCKOBOTO CONPOTHBIICHUS JIJISI 00eCTICUeHNUS
HOpPMAJTbHBIX YCIIOBUH ITycKa 0€3 Harpy3Ku.

3amada 4. ACHHXpOHHBIN IBUTATEND ¢ (hasHbIM poTopoM Trra MTF412-8 umeer crnenyronire HOMHUHAIbHbBIC JaHHBIC: PHOM=26
kBT1; Unom=380/220 B; nHom=715 06/mun; r1=0,182 Om; x1=0,313 Om; [2HoM=68 A; E2HOM=266 B; 12=0,095 OMm; x2=0,231 Owm;
kod(urment Tpancopmaruu HanpsukeHuit ke=2,03. OnpenenuTs BeIMYHHBI yCKOBBIX COMPOTUBIEHHUH U MIOCTPOUTH ITYCKOBYIO
JarpaMmmy Juis mycka B 4 CTYIEHHU.

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




HOMUHAJIBHOM PEKUME.

3amada 6. J[BuraTens MOCTOSHHOTO TOKa C HE3aBUCHMBIM BO30YKICHHEM IIPUBOIUT BO BpallleHHE TOIbeMHYIO Jebenky. PHOM=25
kBt1; Unom=220 B; [nHom=132 A; nHoM=1500 06/muH; Rs cym=0,0828 Om. [TocTpouTh MEXaHUYECKYIO U DIIEKTPOMEXAHUIECKYIO
XapaKTepUCTUKH.

3amada 7. J{ns aBuratens MOCTOSHHOTO TOKa ¢ HE3aBUCUMBIM BO30YKICHHEM ¢ HOMUHAIBHBIMH JaHHBIMU: PHOM=9 KBT;
Unom=220 B; Inom=48 A; nHoM=900 06/mus; Rs cym=0,348 Om. PaccunTarh mycKOBbIE CONPOTHBIECHUS IJIsI HOPMAIbHBIX
yCIIOBHH mycka. Yucino cTyneHel BEIOpaTh CaMOCTOSTEIIBHO

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

Bpainaromiasicst 4acTb 3JI€KTPOABUTraTENsl Ha3bIBACTCSA:
cTaTop

HUHIYKTOP

SIKOPb

potop

Iosicaure, Ha KaKOM (PU3NIECKOM ABIEHHH OCHOBAH IMPHHITUI pabOThI AEKTPOABUTATEN, KaK IPeoOpa3oBaTelis MeKTPHICCKOH
SHEPTUHU B MEXaHUYECKYIO

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

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

SIBJICHHE EKTPOMAarHUTHON MHAYKINHU (IIPABHIIO «IIPABOH PYKH»)

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

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

SIBJICHHE BO3HIKHOBEHHS BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO TI0JIs (TIPABHIIO «OypaBUHKay)

SIBIICHUE DJIEKTPOMArHUTHON WHAYKINH (IIPABUIIO «IIPABOM PYKID»)

[Tosichute, Ha KakOM (PU3MYECKOM SIBICHHM OCHOBAaH IPUHIUI pabOTHl 0OMOTOK BO30YKICHUSI SIIEKTPHIECKAX MAIlIHH,
IpeaHa3HAYEeHHBIX IS CO3aHUs MarHUTHBIX IOJIEH

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

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

SBJICHHE IEKTPOMarHUTHON WHIYKITHH (TIPABIJIO IIPABOH PYKH»)

YcnoBus napamiensHoi paboThl TpaHCHOPMAaTOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HAaXOJUTCS B OJTHOM IOMEIICHUH ¥ OBITh Pa3IMIHON MOIIHOCTH

BTOPHUYHBIE HATIPSDKEHUS PABHBL, IPUHAUISKAT K OJHOI rpymme, oquHakoBbele Uxx
onuHakoBble UXX, paBHbIE 110 MOITHOCTH

[epeunciuTe CIOCOOBI PEryIHPOBKH TOKA B CBAPOYHBIX TpaHC(HopMaTopax
W3MEHEHNEM NEPBUYHOTO HAIIPSOKCHUS

W3MEHEHHUSIM YHCiIa BUTKOB BTOPUYHOM OOMOTKH

M3MEHCHHEM aKTHBHOTO COTIPOTHBICHHS

U3MEHCHHEM HHIYKTUBHOTO COMPOTUBIICHUS

U3MEHEHHEM EMKOCTHOTO COIPOTHBIICHUS

06sracTs MprMeHeHHs TpaHchOopMaToOpa

JUISL U3MEPEHUSI MOITHOCTH

JUISL ©I3MEHEHHUS] MOIIHOCTH

JUIS I3MEHEHUS HAIPSDKCHHS

JUISL U3MEHEHHS HAIPSKEHUS C COXPaHEHUEM 9acTOT
JUISL U3MEHEHHUS 4acToT

Uem otnmuaeTcs TpaHC(HOPMATOpP OT aBTOTpaHchopMaTopa?
KOJINYECTBOM 0OMOTOK

OTCYTCTBHEM IIEKTPUUECKOH CBSI3H MEXITY O0OMOTKaMH
TOJIIIMHOM JINCTOB MAarHATOIIPOBO

MarHUTHBIM IOTOKOM

4acTOTOH

CKOIIBKO CTEpXKHEH uMeeT Tpexda3Hblid TpachopMaTop?
OJIMH




JiBa
TpH
IeCTh

Kakyro 3aBUCHMOCTb YCTaHaB/IMBACT BHEILHSS XapaKTepUCTUKA TpaHchopmaTopa?
U2=f(12)

U1=f(11)

12=f(12)

U1=f(U2)

U2=f(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 YacTh TpaHchopmaropa?
MarHUTOIPOBOJ U OOMOTKH

BBOJIHOE YCTPOMCTBO

nepBUYHAs 0OMOTKA

Harpyska
KOpIIyC

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI 0OMOTKH, TO TpaHCHOPMATOP SBISIETCS
HOHMKAIOLIHUM, KOTJa:

WIi>W2

Wi<w2

WI1+W2=0

WI1=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 xakoM 3aKoHe OCHOBaH IIPUHLUI JCHCTBUS TpaHCcopMmaropa:
3aKkoH Oma

3akoH Jxoynsa-Jlenma

3aKOH 2JIEKTPOMArHUTHOW WHIYKIUU

3akoH Kynona

MarsuTonpoBox TpaHc(hopMaTopa U3TOTOBIISAETCS HU3:
ATIOMUHUS

NEKTPOTEXHUIECKON CTalH

MeH

qyryHa

Kakue moTepu MOIIHOCTH B CHJIIOBOM TPaHC(OPMATOPE 3aBUCAT OT €r0 Harpy3Ku
MOTEPH C CePICUHHKE

noTepu B 0OMOTKaX

00a Bra 3aBUCIT

00a BH/a HE 3aBHUCAT

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

MoTepH B 0OMOTKAX

o00a BUIa 3aBUCAT

o0a Bu/Ia HE 3aBUCST

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

HOTEPH XOJIOCTOTO X043

HaMpsDKEHUE KOPOTKOIO 3aMbIKAHUS

IOTEPU KOPOTKOI'O 3aMbIKaHHs




Vxkaxure BCJIMYMHY, KOTOpasa ONpeaAciasaCT aKTUBHOC COIIPOTUBJIICHUC TpaHC(bopMaTopa:
TOK XOJIOCTOI'O X04a

IMOTEPU XOJOCTOI0 X0a1a

HaIrpspKEHUE KOPOTKOI'0 3aMbIKaHUA

MOTEPU KOPOTKOI'O 3aMbIKaHHs

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

HOTEPH XOJIOCTOTO X0a

HaMpsHKEHUE KOPOTKOIO 3aMbIKAHUS

IOTEPU KOPOTKOI'O 3aMbIKaHHs

Crioco6 coemuHeHUs] 0OMOTOK Tpexda3Horo TpanchopMaTopa U Ga3oBbIi CABHT MEXKY BEKTOPaMH BEICOKOTO U HH3KOTO
HAIpsDKECHUH BIMSET Ha:

TPYIIY COCANHEHUsI 0OMOTOK TpaHchopMaTopa

nmotepu B TpaHchopmaTope

MarHUTHBIA IOTOK B CEPACUYHUKE

croco® peryaupoBaHus HaPSYKEHUS

VYkaxnuTre BO3MOKHOE YHCIIO TPYII COSANHEHUsT 0OMOTOK TpanchopMaTopa:
3

5

10

12

Enuanneil n3sMepeHnss MarHUTHOTO ITOTOKA B CEPACYHUKE TpaHCHOpMAaTOpa SBISETCS:
Awmniep

Beb6ep

Awmriep/mMeTp

Tecna

Envnuneil usmMepenusi HaMarHu4uBaloIiei cruiibl 0OMOTOK TpaHchopMaTopa sBIsSeTCs:
Awmrniep

Bebep

Awmrnep/metp

Tecna

W3menenne ko3¢ ¢unmenTa TpaHcHOPMAILIH PETYIHPYyeMOTo TpaHC(HOPMATOPa OCYIIECTBICTCS:
WU3MEHEHHEM YHCJIa BATKOB OOMOTKH BBICOKOTO HaIlPSOKCHUS

M3MEHEHHEM UHCIJIa BUTKOB OOMOTKH HU3KOTO HANPSHKEHUS

M3MEHCHHEM HAMarHWIeHHOCTH CEepACTHUKA

U3MEHEHUEM CTI0co0a coOeJMHEHUS 0OMOTOK

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

MMEET MEHBIIINE MMOTEPH MOIITHOCTH

UMEEeTCs JIeKTpUIecKasi CBSI3b MKy 0OMOTKaMHU

Vkaxure npaBuiIbHOE 3HAYCHUE MMOTEPh MOIIHOCTH B IByX00MoTO4YHOM TpaHchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBT nipu ero padote ¢ koapdunuerrom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 kBt

1,9 kBt

Kakyto 3aBHCHMOCTb yCTaHABIMBAET CKOPOCTHAsI XapaKTEePUCTHKA ACHHXPOHHOTO JIBUTATEs?
TOKa CTaTOpa OT MOJIE3HOH MOITHOCTH

CKOPOCTH BPAIICHHUS OT CKOJIBKCHHS

TOKa POTOPA OT IOJIE3HOH MOIIHOCTH

HaIpSDKEHHUS OT MOIIHOCTH

HET IPaBIIEHOTO OTBETA

Kaknmu nmapaMeTpaMu ONIPEACIIAIOTCS ITYCKOBBIC CBOICTBa JABUTATEIIA
3HA4YCHHCM ITYCKOBOT'O TOKa 1 MOMCHTA

3HAUYCHNECM HOMHHAJIBHOTO TOKAa 1 MOMCHTA

CKOJIB’)KEHUEM U CKOPOCTBHIO BpalllCHU




K u cosd
3HaYEeHHEM HOMHUHAILHOTO TOKA U MOIIIHOCTH

Kak M0XHO H3MEHHTBH CKOPOCTh BPAIICHHUS aCHHXPOHHOTO ABUTATENS C (ha3HBIM POTOpOM?
HU3MEHEHUEM HalpsDKEHUS

M3MEHEHUEM 4acCTOTHI TOKa pOTOpa

U3MEHEHUEM JABIICHUSI HA KOHTAKTHBIE KOJIbIIA

MU3MEHEHUEM COIIPOTUBIIEHHS B LIENIU POTOPA

MU3MEHEHUEM HalpaBJIeHHs TOKa

MoO>KeT JIM POTOp aCHHXPOHHOTO JIBUTaTes sl BPALIAThCsl CHHXPOHHO C MarHUTHBIM T10JIeM cTaTtopa’?
MOXKeET

HE MOKET

MOXeET, 0e3 Harpy3KH

MOXET NP HU3KHUX 000pOTax

MOJKET IIPH HU3KHX 4acTOTax

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

pOTOpa M €ro MarHUTHOTO TIOJIS

pPOTOpa M MarHUTHOTO TOJIS CTaTopa

CTaTopa U poTopa

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

3000 06/MunH

600 06/MuH

1500 06/MuH

750 06/MuH

JIBuratens ¢ pa3HBIM POTOPOM OTIIMIAETCS OT IBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM
HAJTMYHEM KOHTAKTHBIX KOJICI] U IIETOK

HAJIMYHEM Ma30B JJIsl OXJIAKICHHS

YHCJIOM KaTyIIEK CTaTopa

CXEMOM TIOJIKITIOYSHUST 0OMOTKH CTaTopa

HanpaBneHHe BpalllCHUS MAaroiuTHOTI'O IOJIA aCUHXPOHHOI'O ABUIaTEClisd 3aBUCUT OT:
nopsaaka 4epcaoBaHus (bas HAIIpsKCHUA CTaTopa

BCJIIMYHHBI TIOJBOAUMOTO TOKa

BCJIMYUHBI ITIOABOAMMOI'0 HAIPSKECHUA

HaCcTOThbI HHTalOH.Ieﬁ CETHU

MakcumaibHas 4acTOTa BPALICHHS MATHUTHOTO TOJISE aCHHXPOHHOTO JIBUTATENs MPH NpoMbIUIeHHOH yactore 50 ' cocrasisier
1000 o6/Mun
6000 00/MuH
1500 06/Muu
3000 06/MunH

Jns co3maHus Bpamaronierocst MAarHUTHOTO TOJIS aCHHXPOHHOTO JIBUTATENs HEOOXOIUMBI CIICTYIOIINE YCIIOBHU:
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 mycke aCHHXPOHHOTO JIBUTATEIIs IEPEKIIIOUCHUEM CTaTOPHON 0OMOTKH €O 3BE3/IbI HA TPEYrOJIbHUK ITyCKOBOH MOMEHT IO
CPaBHEHHIO C MOMEHTOM IIPH MIPSMOM ITyCKe IIPH OXMHAKOBOM HAIIPsDKEHUH CETH:

YMEHBIIUTCSA B pasa

YBEJIMUUTCSA B pa3a

yYMEHbIIUTCS B 3 paza

YMEHBIIUTCA B 2 pa3a

Harpy3ky acHHXpOHHOTO reHepaTopa, paboTaIoIIero NapauieibHO ¢ CETHI0 MOYKHO YBEIUYUTh:
YBEITHYCHUEM YacTOTHI BPAIICHHsI TPUBOJHOTO JBUTATEIS

YMEHBILIEHHEM YacTOTHI BpAIIEHHsI TPUBOJAHOTO JBUTATENS

OTKJIFOUCHUEM TIPUBOIHOTO J[BUTATEIS

YMEHbBIIICHUEM HAIPSKCHUS CETH

OOMOTKa BO30YKACHUSI, PacIONIOKEHHAs HA POTOPE CHHXPOHHOW MAIlIMHBI, HOAKIIOYAETCSI K HCTOUHUKY:




HOCTOSIHHOTO TOKa
HPSIMOYTOJIBHBIX HMITYJIECOB
Tpex(ha3zHOTO HANPSIKECHHS
0HO(a3HOTO CHHYCOUAANBEHOTO TOKa

OOMOTKa cTaTopa CHHXPOHHOTO JIBUTATEIIs ITOAKIIOYACTCS K HCTOYHUKY:
MOCTOSTHHOTO TOKA

HPSMOYTOJIBHBIX UMITYJIBCOB

Tpex(}azHOTO HAIPSKCHUS

01HO(a3HOTO CHHYCOUAANBEHOTO TOKa

YkaxuTe HeBepHOE yTBEPKACHHE O XapaKTePHUCTHKE CHHXPOHHOI MalllnHbL:

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

00MOTKa BO30Y)KACHUS MUTACTCS TIOCTOSTHHBIM TOKOM M PacIoOJIOkKeHa Ha POTOpe

poTOp OBIBaET HESIBHOTIOIIOCHBIM (TypOOTEHEpaTOP) U SIBHOIIOIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTbH BpAIEHHsI POTOPA COBNAAET CO CKOPOCTBIO BPALICHHS MO

YeM oTIIMYAETCS TEHEPATOP MOCTOSHHOTO TOKA OT JBUraTesIsl IIOCTOSIHHOTO TOKa?
BHEILITHUM BHIIOM

OTCYTCTBHEM KOJIJIEKTOP

00MOTKaMH SIKOPS

JIBUTATEJIb MOTPEOIISIET SHEPTUIO a FeHepaTop BhIpabaThIBaeT

JIBUraTeNb HE MMEET JOMOIHUTEIBHBIX TOII0COB

B 1gem 0coOeHHOCTS ITycKa IBHTATENs MOCTOSHHOTO TOKA

B POTOPHYIO IIeTTb HEOOXOJUMO BKIIOYHUTH J00aBOUHOE CONPOTHBIECHNUE
HAaMpsHKEHUE €T0 MOCTOSIHHO MOBBIMIAETCS

JIBUTATEIb TPEABAPUTEIHHO HEOOXOANMO IIPHBECTH B IBIKCHUE

Ha BpeMs ITyCKa OTKIIOYUTh MIETOUHBIA MEXAHU3M

Ha BpeMs ITyCKa OTKJIIOYUTH OOMOTKY BO3OY>K/ICHUS

Ha3snauenne TaxoreHepaTopa IOCTOSHHOTO TOKa

Juis reHepupoBanus DJ]C Maoil Benu4uHbI

JUISL U3MEPEHUSI DIIEKTPHIECKUX CUTHAIIOB

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

JUISl TEHEPUPOBAHUSI IEPEMEHHOTO TOKa

Kakoe BustHIE OKa3bIBaeT peakys sIKOPs Ha paboTy CHHXPOHHOM MaIIHHBI?
yXy/IIaeT CBOMCTBA MaIIHBI

HE OKa3bIBaeT BIUSHUE

yIy4lIaeT KauecTBa MAIIHbI

BEJIET K IIEPErpeBy

yBEJIMUUBAET 000POTHI

Hasnauenue cuHXpOHHOTO KOMIIEHCATOpa
JUIS TOTPeOIeHNH PeakTUBHON MOIIIHOCTH
JUTSl KOMIIEHCUPOBAHUS aKTUBHOM MOIIHOCTH
JUTsl TCHEPUPOBAHUS PEAaKTUBHON MOIITHOCTH
JUISI TIOBBIILICHUS HANPSIKEHUS B CETH

JUTSl TEHEPUPOBaHUSI aKTUBHOUM MOITHOCTH

Peaxnus sIKOpsi CHHXPOHHOTO T€HEpaTopa, padOoTAOIIEro Ha YHCTO aKTHBHYIO Harpy3Ky, SBISCTCS:
MIPOJ10JIbHO-HAMarHUUMBaOIIEH

MONEPEYHON

IIPOAOJIBHO-Pa3MarHUYMBAIOLIEH

HOHepeqHO—HaMaFHHHHBaIOIHCﬁ

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

YMEHbILIATh

YBEIMYHMBAThH

OCTaBJIATh NOCTOSIHHBIM

YBEIMYMBATH HACTOJIBKO K€, KaK U IIPU YUCTO aKTUBHOU HArpy3Ke

PerynmupoBaHue akTHBHOI MOIITHOCTH CHHXPOHHOTO IreHepaTopa, paboTaIoIIero napauielI-HO ¢ MOIITHON CEThIO, TIPOBOTUTCS:
M3MEHCHHEM TOKa BO30YXKICHHUS reHepaTropa
M3MEHEHHEM MOMEHTA MPUBOJIHOTO JIBUTATENS




N3MCHCHUEM HANIPAKCHUA
U3MCHCHHUEM KOS(I)(l)I/II_II/ICHTa MOIIHOCTHU

PerynupoBaHue peakTUBHOI MOITHOCTH CHHXPOHHOTO TeHEPaTopa, paboTAOIEr0 MapaJlIebHO C MOITHON CEThIO, IPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)KIEHHUS reHepaTopa

W3MEHEHNEM MOMEHTA IIPOBOAHOTO JIBUTATEIsS

W3MECHEHHEM HaNpsHKESHUS

M3MEHEHHEM YacTOThI BPAILEHHS IIPUBOHOTO JIBUTATEIIS

ITpn acHHXPOHHOM ITyCKEe CHHXPOHHOTO JABUTATENIS OOMOTKY BO30YKICHUS:

OCTaBJISIFOT PA30MKHYTOM;

3aMBIKaIOT Ha conpoTusieHue B 10 pa3 Ooblie CONPOTHBICHUS OOMOTKU BO30YXKIEHHS
3aMBIKaIOT HAKOPOTKO

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

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

ITOJIHBIM TOKOM

aKTHUBHOM COCTaBJIAIONIEN TOK

€MKOCTHOM COCTaBJISIONICH TOKA

Uro MOHUMAETCs MOJ PeaKIueil SKopsi CHHXPOHHOW MAaIINHBI?
BO3/IeliCTBHE MarHUTHOTO T10JI1 pOTOpPa Ha TOK CTaTopa
Boszelictere MJIC poTopa Ha MarHUTHOE IOJIE CTaTOpa
BO3JICHCTBHE MarHUTHOTO II0JIS1 CTaTOPa Ha TOK BO30YXKICHUS
BozzaercTBrue M/IC craropa Ha MarHUTHOE TMOJIE POTOpa

Kaxas 4acTe CHHXpOHHOM MaIllMHBI Ha3bIBAETCS SIKOPEM?

poTop

MarHuTOIpPOBOJ

3TOT TEPMHUH HCIIOJIB3YIOT TOJIBKO B MAIIMHAX TOCTOSIHHOTO TOKA
cTaTop

KakoBa wactora nuTaromien ceTu, eciii pOTOp CHHXPOHHOW MAIIMHBI C IByMs TapaMH MOJIFOCOB BPAIIAETCs cO CKOpocThio 6000
00/mMuH?

100

50

250

200

150

Ot uero 3asucut KIIJI anekrpuyeckoil MamuHel?
OT [IEPBUYHOIO HAIPSKECHUS

OT BEIMYMHBI TIOTEPH B CTAIIU U MEAU

OT BEIUYMHBI CKOJIbXKEHUS

OT CKOPOCTHU BpPalICHUS

OT HaIpaBJIeHUs BPaIlCHUSL

JJ1s 9ero CIy>KUT KOJUIEKTOP B MAaIlIMHAX TIOCTOSIHHOTO TOKa? J{JIst KperyIeH!us 0OMOTOK POTOp
JUTSL BBITPSIMIIEHUS TIEPEMEHHOT'0 TOK

JUISL KOHTAKTa CO IETOYHBIM MEXaHU3MOM.

JUTSL COSZIMHEHYSI POTOPHOW M CTATOPHOH OOMOTKH.

JUTSL IEHTPOBKH SIKOPS

SIkopeM Ha3bIBaCTCS:

BPAIIAIOIIASICS YacTh dJEKTPHIECKON MAITIHBI

4acTb AIEKTPUUECKON MAIINHEI, B 00MOTKe KOTOpoit HaBonutcs D1C

9acTh JEKTPHUUSCKON MAITMHBI, 0OMOTKA KOTOPOH cO3/[aeT OCHOBHO#M MAarHUTHBIH MOTOK
HETOBIKHAS YaCTh 3JICKTPHUUSCKON MAITHHBI

MunykropoM HazbiBaeTcs:

BpaIlaIoIascs 4acTh 3IEKTPUYECKOI 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 MAaIlIMHBI IOCTOSTHHOTO TOKA CO3aeTCs:
00MOTKOH BO30YXJIeHHSI OOMOTKOM KOS




00OMOTKOM 100AaBOYHBIX ITOIIOCOB KOMIIEHCAIIHOHHONH 0OMOTKOM

OCHOBHOW MarHUTHBIH MTOTOK MAIIIMHBI TOCTOSTHHOTO TOKA PETYINPYETCS H3MEHEHUEM:
TOKa SIKOPSI COMPOTUBIICHUS IIEITH KOS

TOKa BO30Y)KIEHNUS TIOJSIPHOCTH HATIPSHKEHUS

[[{eTo4YHO-KOJIIIEKTOPHBIN y3€J1 reHepaTopa MOCTOSTHHOTO TOKA CIIYXKUT JIJIS:
BeinpsamieHus DJ1C

noBbitenus: KITJ[ mammHer

MO/1JIEP)KAaHUS HAMPABJICHUS U BRIPABHUBAHUS BEIMYMHBI MOMEHTA
MOJIIePKAHYSI TTOJIIPHOCTH M BEIPABHUBAHUS BEITMUUHBI HATIPSKCHUS

Uro Takoe 00paTUMOCTh MAIlIMH [TOCTOSTHHOTO TOKa?

MOJKET BpalIaThCs B JIOOYIO CTOPOHY

MOXeT paboTaTh Ha JTFOOOM TOKe

MOeT paboTaTh Kak FeHepaTOPHOM, TaK U B ABUTATEIbHOM peXXUMe
MO>KeT paboTaTh Ha JI000M HaIpsKEHUN

MOXeT paboTaTh Ha JFOOO0H MOITHOCTH

B reneparope MOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YXKAEHHUS NPH IETKAX, YCTAHOBJIEHHBIX MO JINHUU T€OMETPUUECKOH
HEHTpain, IPH MOCTOSTHHBIX TOKE BO30YXKCHHS U CKOPOCTH BPAIICHUSI IPHUBOJHOTO JIBUTATENS HAPSDKEHHUE IPH POCTE TOKA
SKOPSL:

YMEHBILIACTCS;

YBEIIMYHMBAECTCS;

0CTaeTCsl NOCTOSIHHBIM;

HECKOJIBKO YBEIIMUUBACTCS.

JlobaBouHbIE 1OJIFOCa B TEHEPATOPE MOCTOSIHHOTO TOKA CTaBSIT JUIS:
YBEIMYEHUSI TOPMO3HOTO MOMEHTA;

YIy4UIEHUS] KOMMYTAlLUU;

YMEHBILIEHHS METAJNIOEMKOCTH;

JUISl IOMOILY [JIaBHBIM IIOJIFOCAM.

Yacrora BpalicHus ABUTaTCIIsl HOCTOAHHOTO TOKA IMapalyieaIbHOTO B036y)K£[eHI/I}I pyU YMEHBIICHUU MAarHUTHOI'O IOTOKA:
YBEITUYMBACTCS;

0CTaeTCs MOCTOSTHHOM;

YMEHbLIaeTcs;

oCTaeTcs MOYTH MOCTOSIHHOM.

Yacrora BpaICHUs ABUTATCIIA ITOCTOAHHOTO TOKA IMapaiyiCJIbHOTO B036y)KIIeHI/I$[ IpU YBEIINYCHUUN CONIPOTUBJICHNA, BKIIFOYEHHOT'O B
SIKOPHYIO ETIb:

YBEITUYMBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTCs;

J100aBOYHOE CONMPOTHBIICHUE HE BIMSIECT HA YaCTOTY BpAIICHUS

YkaxkuTe croco0b! YIydIIeHnsI KOMMYTallid B MAIIMHAX TOCTOSHHOTO TOKa
BKJIFOYCHHE 100ABOYHOTO PE3UCTOPA B LIEMb SKOPS

NPUMEHECHHUE CIICIHAITBHBIX CXeM 0OMOTKH SIKOPS

MPUMEHEHHE IETOK C TIOBBIIICHHBIM ITEPEXO0JHBIM COIPOTHUBICHUEM
IpUMeHeHHe 100aBOYHBIX MOTI0COB

YCTaHOBKa ILETOK Ha (PU3HNYECKYIO 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 oneHHBaHUS OTBETA HA SK3aMCHE

O1eHKa «OTJIMIHOY» BBICTABIIACTCS, KOT/Ia O0YJAIOIIMNACS TEMOHCTPUPYET CUCTEMHBIC TEOPETHUECKHIE 3HAHMS, BIIAICET
TEPMUHOJIOTHEH, JIeNlaeT apryMEHTHPOBaHHBIE BEIBOIBI M 000OIIEHNS, TPUBOAUT MPUMEPHI, IIOKA3bIBAET CBOOOHOE BIaJICHHUE
MOHOJIOTHYECKOM PeYbi0 U CIOCOOHOCTH OBICTPO PEArkpoOBaTh HA YTOUYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOIIOY» BEICTABIACTCS, KOT1a 00yJaIOIIUics IEMOHCTPUPYET IIPOYHBIC TEOPETHUCCKUE 3HAHUS, BIIaIeeT
TEPMHUHOJIOTHEH, JIeNlaeT apryMEHTHPOBAaHHBIE BRIBOJIBI M 000OIICHNUS, IPUBOJAMUT MPUMEPHI, HO TIPH STOM JICIAaeT HECYIECTBEHHbBIS
OIIMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSITENBHO HIIH MIPHU HE3HAYUTEIHHON KOPPEKIIUU IPETIOAaBaTENEM.

O1leHKa «yJOBIECTBOPUTEIBHOY» BBICTABILSICTCS, KOTIa 00YYaIOIIUIACS HENTyOOKHE TEOPETUICCKHE 3HAHUS, TPOSIBIISET cl1abo
c(hopMHUPOBaHHBIC HABBIKK aHAITN3a SIBIICHUN M MTPOIECCOB, HEMOCTATOYHOE YMEHUE JIeTIaTh apryMEHTHPOBAHHBIC BHIBOIBI
MIPUBOJIUTH MIPUMEPHI, MOKA3BIBAET HE JOCTATOYHO CBOOOTHOE BIIa/ICHHE TEPMUHOIOTHUEH, JIOTHIHOCTEIO U TTOCIIEI0BATEIHHOCTHIO
U3JI0KCHUS, JIeaeT OLUIMOKH, KOTOPBIC MOXKET UCIIPABUTH TOJIBKO MPH KOPPEKIUH MPEIOAaBaTEICM.

O1eHKa «HEYIOBICTBOPHUTEIHHOY BBICTABIICTCS, KOT/Ia 00YJAIOIINICS JEMOHCTPUPYET HE3HAHHE TEOPETHUECKAX OCHOB TIPEMETa,
HE YMeeT JIeIaTh apryMEHTHPOBAaHHBIE BEIBOJIBI M IPHBOINUTE IIPUMEPHI, HE BIIAJICET TEPMUHOJIOTHEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TIOCJIE0BATENFHOCTHIO H3JI0KEHHS, IeTaeT OMIMOKHN, KOTOPBIE HE MOXKET HCIPAaBUTh JTaXKe MPU KOPPEKIIHU
MperoiaBaTelieM.

[TpoxokIeHre KOHTPOJIEHOTO MEPOTIPHSITHS IO C/Iadye IK3aMEHa CYMTACTCSI BBIMIOJIHEHHBIM YCIICIITHO, €CJIH TIPU €T0 OIICHUBAHUT
MOJTy4eHa OIICHKA HE HIDKE «YIOBJIECTBOPUTEIHHON.

IIpu noBeaeHuH 3Kk3aMeHa B (HOpME KOMITBIOTEPHOTO TECTUPOBAHUS KPUTCPHUAMH OLICHKHU SIBIISTFOTCS:

«oTinu4yHO»: nosydenue ot 70 1o 100 % 6amioB 1o TeCTy NPH BHINOJIHEHUU TECTA 3a PETJIAMEHTUPOBAaHHOE BPeMs

«XOpoIoy: morydeHue oT 51 10 69 % 0ayuIoB 1Mo TECTY NMPH BHIITOJIHEHUN TECTA 32 PETJIAMEHTUPOBAHHOE BPEeMs
«YIOBIETBOPHUTENBHOY: ToydeHue oT 31 10 50 % GayioB mo TecTy MpH BHIMOJIHEHHH TECTa 32 PETIAMEHTHPOBAHHOE BpeMs
«HEYAOBJIETBOPUTEILHOY: NoydeHHe Hike 30 % 0ansioB Mo TECTy NP BBHIIOJHEHUH TECTa 33 PEriIaMEeHTHPOBAHHOE BpeMst

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBHUTEIN 3arnaBue bubmoreka UznarenbcTBO, TOM, 311. aapec
JI1.1 | Konsinos MN.IL DNEKTPUYECKUE MALTUHBI : Mockga: FOpaiir, 2012,
y4eOHHUK JUTs OaKalaBpOB
JI1.2 | Kynossu B.B. OCHOBBI Hosocubupck: HI'TY, 2014,
9NEKTPOMEXAaHUYECKOTO http://biblioclub.ru/index.php?
peoOpa3oBaHus SHEPTUH : page=book&id=435979
y4eOHUK
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec
JI2.1 | Kombrnos M.I1. DJEeKTpUYECKUE MALTHHBIL: Mocksa: Bricmias mikoia, 2006,
yueOHUK
JI2.2 | Kanman M.M. DNEKTPUUYECKUE MALTUHBI: Mocksa: Breicir. mkoia, 1983,

y4eOHUK




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.3 |B.M. UrnatoBuy, OnexTpuuecKue MalIHHbIL 1 Tomck : M3natenscTBo Tomckoro
III.C. Poii3 TpaHchopMaTophl: yueOHOe MOJUTEXHUYECKOTO YHUBepcuTera, 2013,
nocooue http://biblioclub.ru/index.php?
page=book&id=442095
JI2.4 | IlapamoHoBa B. DONeKTprUUecKre MaIIHHHI Mocksa : Annbraup MI'ABT, 2014,
cOOpHHUK 3a/1a4 http://biblioclub.ru/index.php?
page=book&id=430516
JI2.5 |B.S.becnanos, DNEKTPUYECKUE MALTUHBI: Mockga: Akanemus, 2010,
H.®.Kotenenen yueOHOe ocobue
JI2.6 |Carrapos P. P., DNEKTPUYECKUE MAITHBI B Mocksa: Undpa-Unxenepus, 2024,
Teperynos T. P., puMepax U 3a7adax
Banees A. P. : yueOHOE mocooue
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. agpec
JI3.1 |M.H. [laBb1akuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCy», 2013,
C.H.backoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKyM
JI3.2 | Cocr. P.E.Maxupuna |HccrnenoBanue craTHU4ECKUX Opck: OI'TH, 2002,
XapaKTEePUCTUK JIBUTATEIIS
MOCTOSTHHOTO TOKa
HE3aBUCHMOTO BO30YKACHHUS:
METOIUYECKE YKa3aHHs K
BBIMOJIHEHHIO J1A00paTOPHO#
paboTsI
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHOH ceTu « AHTepHeT»
31 |LMS MOODLE H® HUTY "MUCHUC" http://moodle-nf.misis.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
.1 [MATLAB & Simulink
I1.2 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 |SimInTech
I1.5 |Scilab
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
U.1 |http://elmech.mpei.ac.ru/em/index.html - 2IeKTPOHHBIN yIEOHHK «DIESKTPUICCKUEC MAIITTHBD)
o http://www.center.eneral.ru/products.html — nmpoaykuus 3aBoioB Poccun, mpou3BOASIIIUX dTEKTPHUUECKHE MAILTUHEI 1
) TpaHCHOPMATOPEI
N.3 |https://www.electromechanics.ru - caidt "DnekrpomexaHuka"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHarieHnne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
00ydJaromuxcs, KOMIDIEKTH J1ab0paTOpHOro 000pyHOBaHUS
JUISL  VICCIISNOBaHUS M HAJIAJKH DJIEKTPHYECKUX Ienei,
KOMIUIEKT ~ y4eOHOro  o0OpymoBaHMS UL M3Y4YEHHS
SNEKTPUYECKUX TIPUBOJOB, JA0OPATOPHBIC CTCHIBI JUIA

N3y4eHUA OCHOB aBTOMaTHu3alunu MIPOMU3BOACTBA,
nporpaMMHupOBaHUs IMPOMBIIIJICHHBIX KOHTPOJIEPOB n
YhpaBJICHUA TCXHOJOTUYCCKUMHU O6’BeKTaMI/I,

71ab0paTOpHbIE CTEHABI UIS M3YYCHHUS HPOTPaMMHPOBAHUS
MuKpokoHTposutepoB  [IM-JIM, naGopaTopHble CTEHIBI
"ABTOMaTHKa Ha OCHOBE MPOrPaMMUPYEMOI0 KOHTpOJUIEpa
SiemencS7, mabGopaTopHbIE CTEHABI S W3y4CHUS OCHOB
nudpoBoit  TexHukH "OCHOBBI LU(PPOBOH  TeXHHKH',
1abopaTopHBIE  CTCHABI JUIi  WU3ydeHHUs  CHUJIOBOM
ANIEKTPOHHUKA u npeoOpa3oBarens TEXHHUKH
"ITpeobpa3oBarens TexHuku', ocmmnorpadp FLK-123/001,
ocumnorpad GOS-620 FG, THMOBOH KOMIUIEKT y4eOHOTO
obopynosanust "[IporpaMmupoBaHHe MHKPOKOHTPOJLIEPOB
"IIM-JIM Ha 4 pabGo4mx MecT, TOPMOBO3IYIIHAS HasiIbHASL
cranmus lukey-852d+.

139 VYuebnas mabopatopusi (KOMIBIOTEPHBIH
KJIacc) Kabuner KypCOBOI'O u
JMILIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSTEIBHOH padoTH 00yJaromuxcs

Kommiekr y4eOHOW Mmebemm Ha 24  Mecta  UId
oOyuaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB  JUIS
oOyuaromuxcs, 1  cTalMOHapHBII  KOMIbIOTEp Ui
mpernogaBarens (Bce C BBIXOJOM B HHTEPHET), MPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MmenoBasi, BeO kamepa Logitech, kononku, gocryn k SUOC
Vuuepcurera MUCHUC d9epe3 nuuYHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nueH3NOHHBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIAEISIOT B BUA CAMOCTOSTENbHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayautopHas camocTosTenbHas paboTa - IiIaHupyemas yaeOHas paboTa 00yJaroIiMCs, BEIONHIEMAas BO BHEAYTUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANIECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He IpeyCMOTPEHHast IPOrpaMMOil ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee

CoZIep KaHUE, OCYIIECTBISIETCSA 00yJaoIMMCs HHUIMATHBHO, C LETbI0 PEaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSITENBHOH pabOTHI IO TUCIUIIIMHE MIPEOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paltoOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThI, JIEMOHCTPHPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs padoThI U T. 1. BUpI 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, HX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNH1, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUITIMHE Ha MPAKTHYECKUX , JJAOOPAaTOPHBIX 3aHATHSIX.




