e
ﬂﬁ%mﬁ denepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKIACHUE
i BBICIIET0 00pa30BaHUs

'ﬂﬁsﬁ' CAHKT-TIETEPBYPI'CKUIA FOCY};[APCTBEHHBIPI
APXUTEKTYPHO-CTPOUTEJILHBINA YHUBEPCUTET

Kadenpa CtpoutensHoit pu3uku, 3MEKTPOIHEPTETUKU U IIEKTPOTEXHUKU

YTBEPXIAIO
HavanpHuk yueOHO-METOINYECKOTO YIIPaBICHUS

Muxainosa MoanucaHo undposoi
noanwvcbio: Muxannosa

AHHa OneroBHa Auma OnerosHa

«29» uronsa 2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

DNEeKTPUYECKUE MAIIUHbI
HaIpaBjIeHUE OArOTOBKHU/crielnaIbHOCTD 13.03.02 DIeKTpoIHEePreTHKa 1 JICKTPOTEXHUKA

HaIPaBJICHHOCTH (MPouIIb)/CreuaIn3anus 00pa30BaTeIbHOM IPOrpaMMbl IJICKTPOOOOPYIOBAHHUE U
3JIEKTPOXO3SIMCTBO NMPEAIPUATUI, OPraHU3aALANA U yIPEKACHUN

®opma 00yueHHs OUHast

Cankr-IlerepOypr, 2023



1. Henu n 321241 0CBOEHUS TMCHMUILTAHBI (MOTYJIs1)

LenstmMu 0CBOGHMSI TUCHUIUIMHEI SIBIIsIETCS (POPMHUPOBAHUE Y CTYACHTOB TEOPETHUECKUX U
MPAKTUYECKHUX 3HAHUHN B 00JIACTU OCHOBHBIX MPUHIIUIIOB IEHCTBUS, YCTPONUCTBA U SKCILTyaTalluu

OJICKTPUYCCKUX MAIllHH.

3ajauaMy OCBOEHUS JUCHUILIIUHBI SIBISIETCS IPUBUTUE CTYICHTY ONPEEICHHOTO,
IPEAYCMOTPEHHOTO TOCYIapCTBEHHBIM CTAaHAAPTOM U y4e€OHOM MpOorpaMMoi KOMILIEKCa 3HaHUM U YMEHUHN
B 00JIaCTH 3NEKTPUUYECKUX MAIIHMH, TO3BOJIAIONIMX €My pelIaTh MPaKTUYECKUE U UCCIIE0BATEIbCKIE
3a/1a4¥, CBSI3aHHBIC C MPOCKTUPOBAHUEM DJICKTPUYESCKUX MAIIIUH, UX BBIOOPOM, UCTIBITAHUEM H

AKCIUTyaTalueu.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI M0 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €

HHAUKATOPAMH JOCTHKCHUA KOMIIeTeHIInii

Kox u naumenoBanue Kon u HaumenoBaHue [Tnanupyemsble pe3ynbTaThl 00yYEHUS 110
KOMIIETEHIINH WHAMKATOpa TOCTHKEHUS JTUCIUILIMHE, 00eCTIeYUBAIOIIUE TIOCTHKEHUE
KOMIIETCHIINU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT

OIIK-4 Cnocoben OIIK-4.5 OcymiecTBiser 3HaeT

MCIIOJIb30BATh METO/IbI aHaJIM3 YCTAaHOBUBIITUXCS COOTBETCTBYIOIIMK  (PU3UKO-MATEMaTHYECKUI
aHaJIM3a U MOJACIIUPOBAHUS | PEKUMOB PAOOTHI amnmapaT U COBPEMEHHBIE METOJbl aHaIu3a W
ANEKTPUUECKUX IETIeH 1 TpaHchopMaTopoB 1 CpencTBa  pacuera  YCTAaHOBUBIIUXCS U
NEKTPUUECKUX MAIIUH BPAIIAIONIUXCS JIEKTPUUECKUX | EPEXOJAHBIX IPOIECCOB B AJIEKTPUUECKUX U

MAaIIUH Pa3JINYHBIX THIIOB,
WCIIOJIB3YET 3HAHUE UX
PEXKUMOB PabOTHI U
XapaKTEePUCTHK

MarHUTHBIX LIETISIX,
YCTPONUCTBO 51 TIPUHITAT JICUCTBUS
TpaHchOpMaTOpOB, MAILIUH MOCTOSTHHOTO TOKA,
ACUHXPOHHBIX U CHHXPOHHBIX MAIlINH, a TAaKKe
UX  XapaKTePUCTHKH, PEKHUMBI  padOTHI,
CHOCOObI MyCKa W PEryJIUPOBaHUE CKOPOCTH,
00J1aCTH MPUMEHEHHS.

ymeer

COCTaBJISITh M YUTATh CXEMbI JIEKTPUUECKUX U
JJIEKTPOHHBIX LIETICH.

OLICHUBATh paboune XapaKTePUCTUKU
3JIEKTPOJIBUTATEIEH,

o0pabaThiBaTh Pe3yJbTaThl IKCIIEPUMEHTOB B
COOTBETCTBUU C TEXHUUECKUM 3aJJaHHEM.
BJIajieeT

METOJIaMU aHaJN3a M CUHTE3a AJIEKTPUUYECKUX
CXeM M YCTPOHCTB Ha OCHOBE 3aKOHOB
TEOPETUUECKOM IJIEKTPOTEXHUKH,

METO/IaMH aHanu3a BAPUAHTOB u
INPOTHO3UPOBAHUSL  TOCHEACTBUI  NMPUHATHUSA
pELIeHU, CBSI3aHHBIX C HPOEKTUPOBAHUEM,
BBIOOpOM, OKCIUTyaTallued U HUCIBITAHUSIMU
3IEKTPUUYECKUX MAILIUH,

HaBbIKAMU  pabOTBl €  TEXHUYECKOH |
CIIPaBOYHOM JINTEPATYPOI.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl
Jannast tuciumuiviHa (MOAysb) BKiItoueHa B biok «lucuumnunel, Monynn» b1.0.22 ocHoBHOM
npodeccuoHabHON 00pa3zoBarenbHOM porpammsel 13.03.02 DnekTposHepreTuka u JIEKTPOTEXHUKA U

OTHOCHTCSI K 00s13aTEIPHOM YaCTH y4eOHOTO TUTaHA.

No

i [IpenmecTByronme JUCHUILTMHBI

KOI[ N HAMMCHOBAHUEC MHAHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 |Beicurag maremaruka

OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
-3.4, VK-2.1, VK-2.3, VK-2.4




2 |DnekTpoauHaMUKa I1K-3.2, I1K-3.3
OIIK-1.1, OIIK-1.2, OIIK-1.3, YK-

3 |udopmanmroHHbIE TEXHOIOTHH 1.1, YK-1.2, YK-1.6, OIIK-2.1, OIIK
-2.2, OIIK-2.3

4 | Dusuxa OIIK-3.5, OIIK-3.6, YK-1.1, YK-
1.2, VK-2.4

5 | Bricmas Marematuka OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
-3.4, VK-2.1, VK-2.3, YK-2.4

6 |DnekrponuHaMuKa IK-3.2, T1IK-3.3
OIIK-1.1, OIIK-1.2, OIIK-1.3, YK-

7 | adopmarimoHHbIC TEXHOJIOTHH 1.1, YK-1.2, YK-1.6, OIIK-2.1, OIIK
-2.2, OIIK-2.3

8 | ®Ousnxa OIIK-3.5, OIIK-3.6, YK-1.1, YK-
1.2, VK-2.4

Bricmas maTemaTnka

3HATH:

muddepeHIaTbHOS U HHTETPAIbHOC HCUHCIICHNS,

OTIepaIlMOHHOE NCUHCIICHHE;

BJIAACTh:

METOJaMH PEIICHUS JUHEHHBIX U HeJIMHEHHBIX TU(PEpeHIIMAIbHBIX YPaBHCHHMA
TEOPHIO BEPOSTHOCTEH M MAaTEMAaTHUECKYIO CTAaTUCTUKY

DIIeKTPOAMHAMHKA

3HATH:

3aKOHBI 1 METO/IBI TIPH U3YUYEHUH CTICITUAIBHBIX YJIEKTPOTEXHUUCCKUX JUCITUTUINH

YMETh:
PacCYUTHIBATh CXEMbI U DJIEMEHTHI OCHOBHOTO 000PYIOBaHUsI, BTOPUYHBIX 1IETICH, YCTPOUCTB

3allIMThI 1 aBTOMATUKHU SJICKTPOIHCPIrCTHYCCKHUX O6T)CKTOB;

HaXOJUTh aHAJIOTMHU U IIPOTOTHUIILI B METOAAaX ITPOCKTUPOBAHUA U UCCIICA0BAHUA

OJICKTPOTEXHUYCCKUX U BJICKTPOSHEPICTUUCCKUX CUCTEM.

NHupopmaninoHHbIE TEXHOJIOTUN

3HATh:

COBpeMeHHI)Ie HpI/IKJ'IaI[HI)IG HpOl"paMMBI B 06J'IaCTI/I BHGKTpOTCXHI/IKI/I

dusnka

BJIAJICTh:

MCETOAUKAMHU pacqua BJ'ICKTpI/ILIeCKI/IX ueneﬁ IIOCTOSAHHOTO U nepeMeHHoro TOKOB.

Ne Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIITMHBI
/I JOCTH)KEHUS] KOMITETCHIIUT
1 [DnexTpoobopynoBanue 34aHUI U TOPOJICKOM Cpebl IK-3.3, [1K-2.3
2 |DOnexrpuyeckuit mpuBoJ 0OBEKTOB CTPOHUHIYCTPUU I1K-2.1, I1K-2.3, T1K-4.2
3 3neK1p006(ipyJIOBaHHe MCTOYHUKOB HEPTUH 3/IaHUH 1 TK-2.1, TIK-4.2
COOPYKEHHH
4 | DnextpocHabkeHHE 3MaHUI U TOPOJCKON CPeIbl IK-1.2, TIK-1.3, [IK-4.1, T1K-4.2
5 [3nexkrpoobopynoBanue 37aHUN U TOPOJCKON Cpebl I1K-3.3, [1K-2.3
6 |Dnexrpudeckuii mpuUBO 0OBEKTOB CTPOHUHTYCTPHH IK-2.1, I1K-2.3, T1K-4.2
7 3neK1p006(ipyJIOBaHHe MCTOYHUKOB HEPTUH 3/IaHUH 1 TK-2.1, TIK-4.2
COOPYKEHHH
8 |DmexrpocHaOKEHHE 3TaHUH H TOPOJICKON CPEeIbI IK-1.2, TIK-1.3, [IK-4.1, T1K-4.2

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA AaKaJeMHYeCKHUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alimxcs ¢ npemnojgasaresieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4arouXCs




Cemectp
W3 HuX yackel HA
Bun yueOHOU paboThI Beero MIPaKTHYECKYIO
Hacos IOATOTOBKY 4 5

KonTakTHas pagora 128 80 48
Jleximonnsie 3ansatus (JIek) 48 0 32 16
Jlaboparopusie 3ausaTus (J1ad) 64 0 32 32
ITpaktuueckue 3ausatus ([p) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,25 0,25
KOHCYJIBTAIMH 10 KypCOBOH padoTe (ITPOEKTy), 1 1
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,25 0,25
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 025 025
(KoHCYNBTaIUS TIEpE/ SK3aMEHOM U cada ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocTositeabHas padora (CP) 127,75 58,75 69
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)

qachl: 288 144 144

3aYeTHbIE eIHHHILI: 8 4 4

5. Copep:xkanme IUCHUILIMHBI (MOAYJIS1), CTPYKTYPHPOBAaHHOE 10 pa3jeiaM (TeMaM) ¢ YKa3aHueM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁl—[bIX 3aHATHH

5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

KonrakTHas padora (1o y4eOHBIM
3aHITHSIM), Yac. Kon
HWHJIUKATOP
= a
Q JIEKITUH 113 JIP Bcero
Ne Paznensl TUCITUTIITHHEL % CP qac > | HOCTHKEHU
U U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
BCEro 222;;; BCETO 222?;: BCETO 222?;: nn
oaro- oaro- oaro-
TOBKy TOBKy TOBKy
1. |1 pa3nen. OcHoBbI
(G YHKIIMOHUPOBAHUS U
YCTPOMCTBA DIEKTPUYECKHUX
MaIlIuH
®Ou3nuecKrue 0OCHOBEI
9JIEKTPOMArHUTHOTO U
1.1. | anexTpoMexaHUYEeCKOro npe- 4 1 3 4 OIIK-4.5
o0Opa3oBaHMs SHEPTUHU B
IIEKTPUICCKUX MAIIHAX.
Knaccudukanms
AJIEKTPUYECKUX MAIIIHH.
12, TepMUHBI U OTIpeIeIeHNUS, 4| 1 3 4 OLK-4.5
XapaKTEPU3YIOIIHNE PEKUMBI
pabOThI IIEKTPUUSCKHUX
MaIIIHH.
TpebGoBaHus, IPEABIBIAEMBIC K
13 |?7IEKTPUYECKHM MALIMHAM. 4| o 5 4 8 OLK-4.5
CoBpeMeHHOE COCTOSTHUE U
TEHJICHIIUU pa3BUTUsi DM.
2. |2 paznmen. Tpancopmaropsl




2.1.

[Tpuniun nercTus,
YCTPOMCTBO, HA3HAYECHHUE U
00J1acTH TPUMEHEHUS
TpaHc(hopMaTOpOB.

OIIK-4.5

2.2.

Pexxumbl paboThl. YpaBHEHUS
OJIC u MJIC. Cxema
3aMenieHus. XapaKTepPUCTUKH
TpaHcopmaropa.

8,75

20,75

OIIK-4.5

2.3.

Tpéxdazubie TpaHCHOPMATOPBHI.
['pymnsl coenuuenus
TpaHchopMaTopOB.
BrinosiHeHNE TPAKTUYECKOTO
3a/1aHusl.

22

OIIK-4.5

2.4.

CrenuaabHble BUIBI
TpaHc(hopMaTopoB

20

OIIK-4.5

3 pazaen. MamuHbl
noctostHHOTO ToKa (MIIT)

3.1.

YcTpoiicTBO U uznueckue
OCHOBBI (DYHKIIMOHUPOBAHUS
MIIT B reHepatopHOM U
JIBUTATEIIbHOM pEXUMAaX.

11

OIIK-4.5

3.2.

3/1C oOMOTKH SIKOPS U
JIEKTPOMArHUTHBIE MOMEHT
MIIT.

OIIK-4.5

3.3.

DKCIUTyaTallMOHHBIE PEKUMBI
paboThI U XapaKTEPUCTUKH
TeHEPATOPOB IMOCTOSTHHOTO TOKa
(T'TIT).

13

OIIK-4.5

3.4.

JIBurarenu nocTOSHHOTO TOKA
(HIIT), sxcrmyaTanmoOHHbIE
XapaKTEPUCTUKU U PEKUMBI
paloThI.

18

OIIK-4.5

3.5.

OO61me npruHIUIBl BEIOOpa
MOIIHOCTH 3JIEKTPOABUTATENEH.
Cospemennnie cepun JIIT.

OIIK-4.5

4 paznen. nast KOHTaKTHas
paborta

4.1.

WNHuas xoHTakTHas padora.

1,25

OIIK-4.5

5 paznen. KonTpounb

5.1.

3auer

OIIK-4.5

6 pa3aen. Ob1ue BOMPOCHI
TEOPHUH U YCTPOMCTBA
CHHXPOHHBIX U aCHHXPOHHBIX
MaIllyH.

6.1.

®da3Hbpic 0OMOTKHU pC€alIbHbIX
TpeX(I)a3HBIX ACMHXPOHHBIX U
CHUHXPOHHBIX MAIllNH.

OIIK-4.5

6.2.

CriocoObI o1aBIEHUS BBICIITNX
rapMoHuK B kpuBbix MJIC u
O/ C anexkTpuyecKkux ManimH
TIEPEMEHHOT0 TO-KA.

OIIK-4.5




7. |7 pa3nen. ACUHXpOHHbBIE
MamuHbl (AM)
YcrpoiicTBo U huznueckue
OCHOBBI (DYHKIIMOHUPOBAHUS
7.1. | acCHHXPOHHOM MaIIVHBI B 1 3 4 OIIK-4.5
JBUTaTE€JIbHOM U TOPMO3HOM
pexuMax.
Maremaruuyeckoe onucaHue
7.2. | yCTAaHOBUBIIUXCS TPOIIECCOB B 1 3 4 OIIK-4.5
SJIEKTPUYECKUX Hersix AM.
YpaBHEeHUs
73 3JICKTpOMexaIiI/I‘-IeCKOI71 51 1 4 5 10 OIIK-4.5
MEXAHUYECKOMN XapaKTepUCTHK
AM.
PerynupoBanue 4acTOThI
7.4. | BpalieHusi aCHHXPOHHBIX 1 4 5} 10 OIIK-4.5
nurareneit (AJ1).
75 CrniocoOsl MycKa aCHHXPOHHBIX 1 4 5 10 OITK-4.5
JIBUTATEICH.
OO61ue cBeneHus o
7.6. | cienUaTbHBIX KOHCTPYKITUSIX 1 4 5 10 OIIK-4.5
AJl.
8. |8 pazmen. Cunxponnsie
MAaIIUHbI
YcTpoicTBO U (hru3nueckue
g1 |ocHoBbl (YHKITMOHUPOBAHUS 1 4 8 13 OIK-4.5
CM B renepaTopHOM U
JIBUT'aTE€JIbHOM PEKUMAX.
OcHOBHBIE BUIBI BEKTOPHBIX
8.2. | tmarpaMm u XapaKkTEePUCTHKH 1 4 4 9 OIIK-4.5
CUHXPOHHBIX T€HEPaTOPOB.
8.3. | Cunxponnsie apuratesm (CJI) 1 4 5 10 OIIK-4.5
OO61ue cBeneHus o
8.4. | cnenMaabHBIX CHHXPOHHBIX 1 4 8 13 OIIK-4.5
JIBUTATEJISIX.
85, CnocoObl oxJaxaeHus 9 8 10 OITK-4.5
DIEKTPUUECKUX MAIITUH.
9. |9 paznen. Kontpons
9.1. | Ox3ameH 27 OIIK-4.5
5.1. JIekun
Ne | HammeHnoBanue paznena o
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasn Y TEMBI JICKITUH
@u3nYecKue OCHOBBI AIEKTPOMArHUTHOTO U AJIEKTPOMEXAHUYECKOTO
npeoOpa3zoBaHms YDHEPTUU B DM.
dusnyeckue ocuopsr | OCHOBHBIE onpesenenus. [IpeodpazoBanue 3MeKTPpUUECKON SHEPTUH B
snextpomarHutHoro u | TPaHcdopmarope. Kiraccuunkarus HHIyKTHBHBIX IIpeoOpasoBaTeieit
ANIEKTpOMEXaHUYeCcKoro |HEPruu.
1 1Ipe-00pa3oBaHus DneKTpoMexaHNueCcKHUe MPOLECChl TPeoOpa3oBaHus YHEPTHH B
SHEPTHH B aneKTpudeckux MamuHax. CrnocoObl NOTyYeHHs EPUOIUYECKOTO
NEKTPHYECKHX M3MEHEHHUs MarHUTHOT'O TIOJIS B 3JIeKTpUuecKkoi MammrHe. OOMOTKH
MAIIIHHAX. MaITUH TOCTOSTHHOTO U TMEPEMEHHOTO TOKA, UX MAarHUTHBIE TIOJIA,
norokocueruieHus u DIC.
DJIEKTPOMArHUTHBINA BPAIIAIOIIAA MOMEHT. DJIEKTPOMEXAaHUYECKOE




Hpeo6pa30BaHHe OHCPIruu ¢ IOMOIIBLIO BPAAOIICIOCa MarHuTHOI'O I10JIA.
SHGKTpOMaI‘HI/ITHaﬂ, QJCKTPHUYCCKAd U MCXaHNYCCKasd MOIIHOCTH. HOTepI/I
py IPeoOpa30BaAHUK YHEPTUH (FIEKTPUUECKUE, MATHUTHBIC U
MEXaHUYECKHE).

Kiaccudukanms
INMEKTPUUYECKUX MAIITHH.
TepMunsl u
oTpeseNeHus,
XapaKTePU3YIOIIHE
PEXHUMBI pabOTHI
ANEKTPUYECKUX MAIITUH.

Kiaccudukanmst 3JeKTpUYeCKUX MaliiH. TepMUHBI U ONPEICIICHHS,
XapaKTEePU3YIOLIUE PEKUMBI PA0OTHI JIEKTPUYSCKUX MAITUH
OCO0EHHOCTH KOHCTPYKIIMH JICKTPUUECKUX MAITUH ITOCTOSHHOTO U
MEPEMEHHOTO TOKA.

Kiaccudukanms yacteld MalmHel 110 Ha3HaueHHut0. OOIIue cBeIeHUs O
pexkUMax paboThl U paboYMX XapaKTEPUCTUKAX DIIEKTPUICSCKUX MAIIKH.

TpebGoBanus,
PeIbSBISIEMbBIC K
ANMEKTPUUECKUM
MaIIHHAM.
CoBpemeHHOE
COCTOSTHUE M TEHCHIINU
pazButusi OM.

TpebGoBanus, MpebABIIEMbIE K AICKTpUIECKUM MamnHaM. COBpEeMEHHOE
COCTOSTHUE W TEHIEHIIUH pa3BUTHUSI DM.

Texauveckre TpeOOBaHMS K KOHCTPYKITUHU JICKTPUUESCKUX MAIIUH (110
crmoco6aM MOHTAaXa, 3alIUThl OT BHEIIHUX BO3JCHCTBHI, OXJIQXKICHHS,
YMEHBIIICHUS YPOBHS IIyMa U Jip.). OCHOBHBIC HaIIpaBJICHUS Pa3BUTHUS
ANEKTPOMAILIMHOCTPOUTEIIBHON OTPACIIH.

[Tpunumn neiictaus,
YCTPOMCTBO,
Ha3Ha4YeHHe U 00JIacTu
PUMEHEHUS
TpaHcpopMaTOPOB.

[Tpuntun neicTBUs, yCTPOHCTBO, HA3HaYEHNE U 00JIACTH TPUMEHEHUS
TpaHc(hOpMaTOpOB

O6mue cBeaeHus o TpanchopmaTopax. Haznauenue, obaactu
MIPUMEHEHUS U YCTPONUCTBO. AK-TUBHBIE U KOHCTPYKTHUBHBIE YACTH
tparcdopmaropa. HomuHabHbIC TaHHBIC TpaHC(HOPMATO-POB.

PexxumMbl paboThI.

Pexumbl padotel. YpaBuenus 3/1C u MJIC. Cxema 3amenieHus.
XapakTepucTUKH TpaHchopmaTopa.

Pexum xonoctoro xona tpancgopmaropa, ypasaenust I1C u M/IC.
XapakTepucTuKka HaMar-HMYuBaHus TpanchopMaTopa.

Vpapuenns OJ(C u | YpaBHeHus TpaHCHOPMATOPA IPH XOTOCTOM XOJIE B KOMIUICKCHOIA
MJIC. Cxema dopme. TTotepu mpu xomo-cToM Xoze. YpaBHeHus TpaHchopMaTopa npu
3aMeIIICHIS. Harpyske. BekTopHas auarpamma TpanchopmaTopa. DieKTpudecKas
XapaKTepuCTHKY cxeMa 3aMelleHus TpancdopMaTopa.
Tpanchopmaropa. | DKCTIEPHMEHTATBHOE ONPE/ICTICHHE aPaMETPOB H TIOTEPh
TpaHcdopMaTopa (OMBITHI XOJOCTO-TO X014 U KOPOTKOTO 3aMBbIKAHH).
W3smenenue Hanpsikenns u KI1JT Tpanchopmartopa mpu Harpyske.
Pa6oune XapakTepucTUKH TpaHchopmaTopa
. Tpéxdaznbie TpaHCHOPMATOPBHI.
Tpéxgasnrre Crioco6s! TparchopMalyy TpexGasHbIX TOKOB M HATIPSKEHUIH
TPaHC(OPMATOPBL. (cxembl, 0003HAaYEHHSI, OCHOBHBIE COOTHOILIEHUS). [ pymIibl coeTuHeHus
I'pynribl COCAMHEHNUS | 1yapcdopmaTopos. [TapaiensHas pabota TpaHchOPMATOpOB.
TPaHCHOPMATOPOB. | )G 1pe creeHms O TIepEeXOIHBIX TPOIEccax MPHU BKIIOUCHUN
Brinosnnenue

MMPAKTUYCCKOI'O 3a/IaHU.

TpaHCPOPMATOPOB B CETh U MPU KOPOTKOM 3aMbIKAHUU Ha BBIBOJAX
BTOPUYHOU OOMOTKH.

CrieninanbHble BHJIBI
TpaHc(hopMaTopoB

CriennanbHbIe BUIBI TPAaHC(HOPMATOPOB.

OcobenHocTH TpaHCHOPMATOPOB CHEIHATEHOTO HA3HAUYCHUS.
MHO0rooOMOTOYHBIE TPAaHCHOPMATOPBI U ABTOTPAHCHOPMATOPBHI.
TpanchopmaTopsl ¢ MIaBHBIM PETYIUPOBAHUEM HampspKeHus. M3-
MepUTETbHBIC TPaHC(HOPMATOPHI TOKA U HATIPSKEHUSI.

YcTpoiicTBo U
(bu3nYeCKre OCHOBBI
(YHKITMOHUPOBAHUS

MIIT B reHepaTopHOM U

JIBUTATEIHLHOM

pexuMax.

YerpoiicTBo u usnueckue ocHOBHI pyHknnonupoBanus MIIT B
TE€HEPATOPHOM U JIBUTATEILHOM PEKUMAX.

Ha3nauenue u 00:1acTH NPUMEHEHUS MALIHH OCTOSTHHOTO TOKA.
YerpoiictBo u npunimn aerctsust MIIT. [punuun o6patumoctu MIIT.




31C 0OMOTKH SKOPSI U

OJ1C 0OMOTKH SKOPSI U ANEKTpOMarHuTHeIE MomeHT MIIT.
Cxembl 00MOTOK sikopst, DJIC, anexkrpomarauTHbIE MOMEHT U MJIC

9 SJICKTPOMArHUTHBIN | oGhioTox MITT. KoMMyTarms Toka ssKopst. Peakius sKops ¥ Cioco6bl ee
MoMeHT MIIT. KOMIICHCAIINH, IOTIOJHUTEIbHBIE MOJIOCA.
:‘)KCHHyaTaHI/IOHHBIe 3KCHHyaTaL[I/IOHHBIe PEXKHUMBI paGOTbI 1 XapaKTCPUCTHUKH I'CHCPATOPOB
PEXKUMBI pa6OTI'>I u IIOCTOSITHHOT'O TOKa (FHT)
10 XapaKTePUCTHKH I'TIT HezaBUCHMOTO, MapaLICIBLHOTO, ITOCIEI0BATEILHOTO U CMEIIIAHHOTO
reHEepaToOpPOB B0o30yxaeHus. Xapakrepuctuku ['TIT: Xxonocroro xo1a, BHEUTHUE U
IIOCTOSIHHOI'O TOKa PEryJIupOBOYHBIC. TaxoreHepaTopLI INOCTOAHHOI'O TOKA U UX IIPUMCHCHHUC
(CIIT). B KQYECTBE JTATYMKOB YIJIOBOM CKOPOCTH
JBurarenu nocrosinaoro toka (AI1T), skcruryaTanimoHHbIe
Apuratenn XapaKTEPUCTUKHU U PEKUMBI paOOTHI.
TIOCTOAHHOTO TOKa Knaccudukanus JIIT mo cnocoOy Bo30yx)aeHUS U 00JaCTH TPUMEHEHUS.
11 (AITT), CrniocoOslI mycka, peBepca U peryJMpoBaHUs YacTOThI BpaIllCHHUs,
OKCILTyaTaltMOHHBIC | 1o5\03HEIE peskuMbl, paboure XapakTepUCTHKH. MeXaHndecKue
XapaKkTCpUCTHKH 1 xapaktepuctuku [I1T npu 0HO30HHOM U JIByX30HHOM PETYJIMPOBAHUU.
PERIMBI PadOTHI. O6mue ceenenus o JIIT ¢ 6e3ma30BbIM U € IEYATHBIM SIKOPEM.
OO0I111e MPHUHIIMIIBI BEIOOPA MOIIIHOCTH 3JICKTPOIBUTaTEIICH.
Cospemennnie cepun JIIT.
OO011e MPUHIIKITBI
BhIGOpa MOIIHOCTH @DaKTOpHI, OMPEEINAIONINe BEIOOP MOIIIHOCTH JBUTATENS IS
12 HNCKIPOABUIATCICH. | 5y o rpomprBoia. BEIGOP MOIIHOCTH ABUTATENS IS PAIHYHBIX PEKIMOB
CoBpeMeHHEIE CepHU paboThI (ATUTENBHOTO, KPATKOBPEMEHHOTO U TOBTOPHO-
AILT. KPaTKOBPEMEHHOTO).
Kpartkue cBenenust o coBpemeHHbix cepusix JAI1T.
®da3Hble 0OMOTKHU peabHBIX TpeX(ha3HbIX ACHHXPOHHBIX U CHHXPOHHBIX
MAalIuH.
DasHbic 0OMOTKH ®a3Hbie 00MOTKHU TpeX(a3HbIX ACHHXPOHHBIX U CHHXPOHHBIX MAIIHH.
15 | PCAIBHBIX TPEXPA3HBIX | Cyenrpr 0GMOTOK MAIIHH MEPEMEHHOTO TOKa (MIETJIEBBIE U BOJTHOBHIE).
ACHHXPOHHBIX 1 Br16op Tumna u mapameTpoB 0OMOTKH. OCHOBHBIE IPUHIIUITBI pacyeTa
CHHXPOHHBIX MALIMH. | 13 rpyTHOTO MO MHOTO(A3HO 0OMOTKM KaK CyMMBI TIOJNIEH cHCTeM
karymek. [lynscupyromue rapmonnyeckue cocrapistoniine M/IC dasbl.
CrnocoOsl nogasiieHus Beicinx rapMoHuk B kpuBbix MJIC u 31C
CrocoObl TIoIaBiieHns | ZIEKTPUYECKAX MAIIMH NEPEMEHHOIO TO-Ka.
BBICIIMX rapMOHUK B | [IOTOKOCHCIUICHUS 1 OJ1C muaorodaznon oomotku. [loTokocuenaeHus u
16 | xpuBeix MJIC u DJIC |DAC, o0pa3oBaHHBIC BBICIIMMU TapMOHUYECKHMH HECHHYCONTAJIbHBIX
3NEKTPHYECKUX MAINNH | BPAIIAOIIMXCSl MATHUTHBIX 110JIeil. OCHOBHBIE CIIOCOOBI MMOJaBICHH
IIEPEMEHHOT0 TO-Ka. | BBICIIMX FapPMOHHUYECKHUX B ACHHXPOHHBIX M CHHXPOHHBIX JJICKTPUYECKHX
MalIMHax (YKOpodeHue I1ara OOMOTKH, CKOC T1a30B).
. YeTrpoicTBo U (pr3HuecKkre OCHOBbI (DYHKIIMOHUPOBAHUS aCUHXPOHHOMN
YCTpOHCTBO 1 MaITUHBI B JIBUTATEIbHOM U TOPMO3HOM PEXUMAaX.
(busnieckue ocHOBBI Konctpykuu AM ¢ KOpOTKO3aMKHYTHIM U (ha3HbIM poTopoM. [TpuHIIMITBI
17 (byHKuHOHPipOBaHHH CO3/IaHUs BPAIIAIONINXCSl MArHUTHBIX TTosield. OcoOeHHOCTH
4CHHXPOHHON MALIMHBL | 53y goBeHns H1eKTPOMarHUTHOr0 MoMenTa AM. KauecTBeHHbIi
B ABUTATCIPHOM M| 3353 3aBECHMOCTEi TOKa B 0OMOTKE POTOPA U YNIEKTPOMATHUTHOTO
TOPMO3SHOM PEHUMAX. |y 1onerTa AM OT CKOJBKEHHS.
MaremaTruueckoe OMMcaHue YCTAHOBUBIIMXCS MPOLIECCOB B
MaremaTuueckoe QJICKTPHUUYCCKUX LCIIAX AM.
OMuUcaHue T-o0pa3Hast cxema 3aMelIeHUs ACHHXPOHHON MAIlIUHbI IPU HETIOIBUKHOM
18 YCTAHOBHBIIUXCS Y BpallarouieMcsi poTope. Y paBHEHHs SJIEKTPUUECKOTo paBHOBecHust AM.

IpoucccoB B
QJICKTPHUUYCCKUX LCIIAX
AM.

BexTopHbIe ArarpaMMbl i Pa3IMYHBIX PEKUMOB pabOThl ACHHXPOHHON
MamuHbl. DHepreruueckue nuarpammbl AM. KITJ[ acunxponHoi
MamHbl. Pabodne XapakTepuCTUKH U KPyroBasi AMarpaMMa aCHHXpPOHHON
MAIlIUHBI.




VYpaBHEHHUs 3TIEKTPOMEXaHUUYECKON 1 MEXaHUUECKOU XapakTepucTUK AM.

YpaBHEHUS BriBoa 1 aHANM3 ypaBHEHUS JIEKTPOMEXAHUYECKON XapakTepucTUKku AM.
19 3JIeKTpOMEeXaHnuecKoii u | BBIBOI 1 aHaIN3 ypaBHEHUS MEXaHUYCCKON XapaKTePHCTHKH AM.
MEXaHUYECKOM OrnpezeneHne NPOEKTHOTO 3HAUYEHHUSI 3JIEKTPOMAarHUTHOTO MOMeHTa AM.
xapaktepuctuk AM.  |IlocTpoeHne MexaHHYECKOM XapakTepUCTUKU AM 110 MaCIIOPTHBIM
nanabsiM. @opmyna Kitocca.
PerynupoBanue 4acTOThI BpallleHUs aCHHXPOHHBIX BUrareneit (Al).
PerynupoBanue 4acTOThI BpallleHUsI H3MEHEHUEM YTIIOBOM
PerymupoBaHnue CKOPOCTH BPAIAOIIETr0Cs] MATHUTHOTO MO (M3MEHEHUEM YaCTOThI
20 YaCTOTHI BpaIllCHUS HAINPSDKEHHS CTaTopa).
ACHHXPOHHBIX PerynupoBanue yactoTsl Bpamienus A/l nsmenennem
nsurareneit (AJl). CKOJIb)XCHUS.
PerynupoBanue yactotsl BpanieHus: Al u3MeHeHrem uucia nap
MOJIFOCOB OOMOTKH CTaTopa.
CrniocoObl mycKa aCHHXPOHHBIX JABUTATECH.
[Tpsmoit myck A/l (HermocpeacTBEHHOE IMOIKII0OUYeHHE OOMOTKH CTaTopa K
Criocobet mycka cetH). [1yck nmpu NOHMKEHHOM HAMPSKEHUH, TIOJJaBAEMOM Ha OOMOTKY
21 ACHHXPOHHBIX ctatopa k cetu. A/l ¢ rmy00OKMMU NTa3aMu U IBYX-KJIETOUHBIE IBUTATEIH.
ABUTATCIICH. [Tyck AJl ¢ ¢pa3HbIM POTOPOM IIpU MOAKIIFOUEHUH K OOMOTKE pOTOpa
IIYCKOBBIX PEOCTATOB.
OO6mue cBeieHHs O CIeUaTbHBIX KOHCTPYKIuUsIx A/l.
OpnnodaszHble aCHHXPOHHBIEC IBUTATETH. ACUHXPOHHBIC ABUTATEIH CO
OOwne CBEACHUA O | oo riprpm potopom. Jluneiinbie AJl. ACUHXpOHHBIE MUKPOMAIIUHBI
22 ClelHaTBHBIX ABTOMAaTUYECKUX YCTPONCTB. ACUHXPOHHBIE UCIIOJHUTEIIbHBIE IBUTATEIIN.
KoHCTpyKLMAX AJl. AcCUHXpOHHBIE TaXOTeHepaTopbl. Bpamatoiuecs TpanchopMaTopsl.
Cenbcunbl. PazoperymisTopsl.
. YCTpoicTBO U (hU3uUecKre OCHOBBI (DYHKIIMOHUPOBAHUSI CHHXPOHHBIX
YcerpoiceTBo u MAITIHH.
busnueckue ocHoBbI Y cTpoicTBO, MPUHLMI JEHCTBUS U KJIaCCU(UKALIMS CUHXPOHHBIX MaIIIMH.
23 bynKIORMpOBAHHS ['enepaTopHbIil U ABUraTeNbHBIN pexuMbl paboTel CM. KoHCTpyKTHBHBIE
CM B IreHepaTOPHOM U | 1 yruyrg GBHOMOMIOCHBIX H HESBHOMOMIOCHBIX CHHXPOHHBIX MAIlIFH.
ABUIATEILHOM Knaccudukamus cucteM Bo36yxaerms CM.
pexIMaX. MarsuTHbIE TIOJISL U TapaMeTPbl OOMOTOK BO30YKJICHUSI U SIKOPS.
OCHOBHBIE BU/Ibl BEKTOPHBIX AUArpaMM U XapaKTEPUCTUKU CUHXPOHHBIX
OCHOBHBIE BUJIBI TeHEPATOPOB.
BEKTOPHBIX IMATPaMM 1 | BexropHple 1uarpaMMEl SBHOMOTIOCHOTO M HEBHOIIOIOCHOTO
24 XapaKkTepUCTHKH CHUHXPOHHBIX T'€HEPaTOPOB. XapaKTEPUCTUKU XOJIOCTOTO X0Aa, KOPOTKOTO
CHHXPOHHBIX 3aMBbIKaHUs; BHEIIHS, pETyJIMpPOBOUHas U Harpy3ouHas. [lapannensHas
TCHEPATOPOB. paboTa CHHXPOHHBIX T€HEPATOPOB C CETHIO.
CUHXpOHHBIE JIBUTATEITU
KoHcTpyKTHBHBIE 0COOEHHOCTH, TOCTOMHCTBA U HEAOCTATKH CHHXPOHHBIX
25 CHHXPOHHBIE ABHTaTEH JBUrateneil. BekropHele quarpaMMsl, 2JIEKTPOMAarHUTHBI MOMEHT,
(CH) yIJI0Basi U MEXaHWYECKHUE XapakTepucTuku, U-oOpa3Has XapaKTepUCTHKA
CJI. Cioco6w1 mycka u peBepca CJI.
O6mue ceeneHus o | OOIMe cBeIeHUs O CTIeUalbHBIX CHHXPOHHBIX IBUTATEIISX.
CIeIUATTbHBIX CUHXpOHHBIE JBUTATENH C TOCTOSTHHBIMU MarHuTamu. [ uctepe3ucHole 1
26 CUHXPOHHBIX miaroBble ABurarenu. X ycTpoilcTBO v MpUMEHEHHE.
JIBUTATEISX.
CriocoObl 0OXJIaXkICHHUS IIEKTPUIECKUX MAIIIHH.
27 Criocobb oxnaxaeHus Oxnaxaenue TpanchopmaropoB. EcTecTBeHHOE U TPUHYAUTEIHHOE

QJICKTPUYCCKUX MAIlIHUH.

OXJIAXKACHHUEC JJICKTPOABUT aTeseH.




5.2. IlpakTuyeckue 3aHATUS

HaumenoBanue pazuena

p{::z[ U TEMBI IPAKTHYECKHX HanmeHnoBanue u cofiep:kanne NpakTHUeCKUX 3aHATUI
3aHSTUN
TpeGoBanusi, MpeAbABISAEMBIC K SJIEKTPUUECKUM MaIIHAM.
TpeGosanns, W3ydeHue mpuHLIMIA JEHCTBUS SJEKTPUUECKUX MAIIUH U UX TEXHUYECKHE
TpCABABIICMBIC K XapaKTepUCTUKHU; 0071aCTh MIPUMEHEHHUS SJICKTPUUECKUX MAIIUH.
HICKTPHMHCCKUM [Tprobperenue HaBbIKa BHIOOPA SJEKTPOMAIIMHBI IO TEXHUYECKUM
3 MAIIHAM. XapaKTepUCTUKAM MCXO/s U3 TPEOOBAaHUMN U YCIOBHUS HKCILTyaTaI[|H.
CoBpemeHHOe
COCTOSIHUE U TE€HICHIIUU
pazButust OM.
PesxuMbl paboTHI. Pexxumebl pabotel. YpaBaenus D1C u MJIC. Cxema 3amernieHus.
VYpaBuenusa DJ1C u XapakTepucTUKH TpaHchopmaTopa
MJIC. Cxema [TocTpoeHue 2IIEKTPUYECKUX cXeM 3amelnenus. Iloctpoenne Harpy304HbIxX
° 3aMelIeHUS. XapaKTEPUCTHK.
XapaKkTepucTUKu
TpaHcopmaropa.
PesxuMbl paboTHI. Pacuer 1Byx0OMOTOYHOTO TpaHchopmaTopa.
Vpasuenus DJIC u [TomyueHue HaBbIKa pacyeTa U MOCTPOCHUS HEOOXOIUMBIX
5 MJC. Cxema XapaKTepUCTHK OAHO(pA3HOrO TpaHCPOopMaTopa.
3aMelIeHUS.
XapaKkTepucTUKu
TpaHcopmaropa.
. Tpéxdazubie TpanchopMaTopsl. [ pymiel coeTMHEHUS TpaHC(HOPMATOPOB.
Tpéxdazubie
TpaHCc(OPMaTOPHI.
6 I'pymnmbl coenMHeHUs
TpaHCHOPMATOPOB.
Brinosninenue
MPaKTUYECKOTO 3aaHusl.
DJIC o6moTkH sikops 1 | DC 0OMOTKH SKOps ¥ 3JIEKTPOMArHUTHBIA  MoMeHT MIIT
9 3IeKTPOMATHUTHBIH | PACYET 3JIEKTPOMAarHUTHOrO MOMEHTA, BO3HUKAIOLIETO B 0OMOTKaX MalluH
momentT MIIT. MOCTOSSHHOI'O TOKaA.
JIBuraTeNnu Juratenu nocrosinaoro Toka (I1T), skcruryatanimoHHbie
TOCTOSIHHOTO TOKA XapaKTEePUCTUKHU, CITOCOOBI MMyCcKa, peBepca U PEeryIUPOBAHUS YaCTOTHI
1 (JITIT), BpaIeHus, TOPMO3HbBIE PEKUMBI, pab0Yre XapaKTePUCTUKH.
SKCILTYaTalluOHHEIE [TocTpoeHre HCKYCCTBEHHBIX

XapaKTePUCTUKU U
PEeXUMBI pabOTBHI.

MEXaHUYECKUX XapaKTePUCTUK JBUTATEIEH MOCTOSHHOTO TOKA IIPU
pa3IUYHBIX c1I0cO0aX yNpaBlIEHUs] CKOPOCTBIO POTOpA.

5.3. JJaboparopHbie pabOThI

HaumenoBanue paznena

pJ:;I 1 TE€MBI JTaOOpaTOPHBIX HaunmeHnoBaHue 1 cojiep:kaHue 1abopaToOpHBIX paboT
pabor
PexuMbl paGoTBL. UccnenoBanue oqH0(Ma3HOTO IBYX0OMOTOYHOTO Tpancdhopmaropa
Vpasrenns DJICu | Hccnenosanue pexuMoB paboThl TpaHC(hOpMATOpa: XONOCTOH X0, OIBIT
MJIC. Cxema KOPOTKOTO 3aMbIKaHHsI, HArpy30uHast Xapakrepuctuka. OnpeaencHus
S 3aMeIeHHS. KodduimeHTa TpaHcGopMaIIHH.
XapakTepHCTHKH DKCHeprUMEHTAIbHOE ONPeIeICHHE MapaMeTPOB M IOTEPh
TpanchopmaTopa. tpanchopmaropa. OMBIT KOPOTKOTO 3aMBIKaHHsI, OIBIT XOJOCTOTO XO/1a.
Tpéxdasnbie HccrenoBanne TpexdazHOro AByX0OMOTOUHOTO TpaHC(hOpMaTopa
6 TpaHc(hOPMATOPHI.

['pynnel coequnenus
TpaHchOPMATOPOB.




Brinmonaenue

MPAKTUYCCKOI'O 3a/JaHUs.

[TapannensHas paboTa Tpexda3HbIX TpaHCHOPMATOPOB.

Tpéxdazubie
TpaHcGopMaTOPBHL.
6 I'pynmbl coenrHeHus
TpanchopmMaTopos.
Brinonnenue
NPaKTUYECKOTO 3a/1aHusl.
HccnenoBanue aBToTpanchopmaropa
W3ydeHne ycTpoiicTBa U MIPHUHIINIIA ACHCTBHS OAHO(DA3HOTO
7 Criennanbible BUIBL | 3prorpancdopMaTopa; HCCIEI0BAHME PAGOT ABTOTPAHCHOPMATOPA B
TPaHCHOPMATOPOB | eyeyniax XONIOCTOTO XOMIA H MO HArPY3KOii. Onpesenerue: Kod(Huiment
TpanchopMaluy; MNEPeAaBaeMyI0 MOIIHOCTh MPHU Pa3IMYHBIX HAarpy3Kax.
HccnenoBanne U3MEpUTENbHBIX TPAaHC(HOPMATOPOB TOKA U HAMIPSIKEHHUSL.
N3yuenune HazHaueHust, 00J1aCTU MPUMEHEHUSI U1 KOHCTPYKIIUU
CrenuanbHble BUasl | TPAHC(HOPMATOPOB TOKA U HanpshkeHus. McciaenoBanyue XapakTepuCTHK U
! TpaHC(hOPMATOPOB PEKUMOB PabOTHI TpaHC(HOPMATOPOB TOKA M HanpspkeHue. [locTtpoenne
BOJIBT-aMIIEPHOH XapakTepuctuku. OnpeneneHne KodphuimeHTa
Tpa"copmaruu. OrnpeneneHne NOrpeHOCTH.
. PaboTa MammHbI TOCTOSIHHOTO TOKAa B TEHEPATOPHOM U JIBUTATEIILHOM
YcTpoiictBo u PEKUMAX.
(busieckie OCHOBLI MOJIy4YeHHE BPEMEHHBIX 3aBUCUMOCTEH TOKa BO30YKACHUS H 3.]11.C.
8 (YHKIMORMPOBAHHS | 1epyenaropa MOCTOSHHOTO TOKA MPH €O BO3GYIKICHMH /
MIIT B reneparoproM 1 camoB030yx1eHnH. [lomydeHne MexaHHIeCKOW XapaKTePUCTUKHA MAIIUHBI
ABHTATCIIEHOM MOCTOSIHHOTO TOKA B JIBUTATEIILHOM PEKHME
pexumax.
HccnenoBanue reHepaTOpoOB MOCTOSTHHOTO TOKA.
OKCILTYaTallMOHHIE | 1o orn0enpe XapaKTEPHCTHKY XOTOCTOTO X0/1a KaK 3aBHCHMOcTh IJIC
PEKUMBL PAGOTBL M | pegrepatopa oT ToKa BO3GYsIeHHs. [[0CTpOEHHE XapaKTepHCTHKH
10 XapaKTCpHCTHKH kopotkoro 3ambikanus IK=f(If). 1.4. [Tocrpoenue Buemneir U=Ff(1),
TCHCPaTOpOB perymuposounoii If=f(l) u Harpyzounoit U=f(If) xapakrepucrix
TIOCTOAHHOTO TOKA | repepaTopa MOCTOSHHOTO TOKA C HE3aBUCHMBIM / TTAPAILIETbHBIM
(I'IIT). BO30YKICHHEM
Okcmnyaranuonnsie | MiccnenoBanue TaxoreHepaTopa MOCTOSHHOTO TOKA.
PEKUMBI pabOTHI U HccnenoBanue pexxuMoB paboThl TaxoreHepatopa. I[loctpoenue
10 XapaKTEePUCTUKU 3aBHCUMOCTH BBIXOJHOTO HAIPSXKEHUS OT CKOPOCTH HArpy3KH Ha poTope
TeHEepaTopoB TaxoreHepaTopa.
MIOCTOSIHHOT'O TOKa
(T'TIT).
JlBuraTenu JIBUraTenu nmocTossHHOIO TOKa HE3aBUCUMOTO U MapaJljIeIbHOTO
MOCTOSTHHOTO TOKa | BO30YXK/ICHHS.
11 (AIIT), CHsATHE BHELIHEH, PETYIUPOBOYHON U HArpy304HOM XapaKTEPUCTUK
SKCIUTyaTalMOHHbIE | ABHTATENs MOCTOSHHOIO TOKA
XapaKTEPUCTUKU U C HE3aBUCUMBIM / TapaJUIENbHBIM  BO30YKJIEHUEM
PEXKUMBI pabOTHI.
JlBurarenu JIBurarenab MOCTOSIHHOTO TOKa MOCJIEI0BATENIbLHOTO BO30YKI€HUS
IMOCTOSIHHOTO TOKa CHaTHE BHENIHEH, PETYJIUPOBOYHON W HAarpy304HOM XapaKTEPHUCTHK
11 (AIIT), JIBUTATEIIS TIOCTOSHHOTO TOKA
SKCIUTyaTalMOHHbIE | TOCIIEI0BATENEHOIO BO30YXKICHUS
XapaKTePUCTHKH U
PEXKUMBI pabOTHI.
11 JIBHTaTeH JIBUraTenps MOCTOSSHHOTO TOKA CMEIIAHHOTO BO30YKICHHUS.




MOCTOSIHHOTO TOKa
(ALT),
HKCIUTyaTallMOHHBIE
XapaKTEPUCTHKH U
PEKUMBI PAOOTHI.

CHsTHE BHEIIHEH, peryJIMPOBOYHON W HAarpy304HOM XapaKTepUCTUK
JBUTATEJISI IIOCTOSIHHOIO TOKA
CMELIAHHOTO BO30YXKACHHUS

YpaBHeHUS HccnenoBanue cnocoOOB IycKa aCHHXPOHHOTO JIBUTATEIIs.
19 sIeKTpoMexanrdeckoi u | U3MepeHue ImyCKoBOIoO MOMEHTA U ITyCKOBOI'O TOKA IIPH Pa3HBIX CII0COOOB
MEXaHUYECKON nycka. M3yueHne MeTo10B OrpaHU4eHUs ITyCKOBBIX MOMEHTOB U TOKOB.
XapakTepucTuk AM.
PerynupoBanue Hccnenoanue crioco00B peryiupoBaHus YaCTOTHI BPALCHHS
20 YaCTOTHI BPAILICHUS | @CHHXPOHHOI'O JIBUTATENS ¢ KOPOTKO3AMKHYTBIM POTOPOM.
ACHHXPOHHBIX [TocTpoeHne MexaHMUECKUX XapaKTEPUCTUK MTPHU Pa3HbIX CIOCOO0B
nsurareneit (AJl). peryiupoBaHus ckopoctu Al
HccnenoBanue pe:xuMOB pabOThI 4a-CTOTHO-YIIPABIIIEMOT'0 aCHHXPOHHOTO
CnocoObl mycka JIBAraTeIs.
21 aCHHXPOHHBIX DKCIepUMEHTAITFHOE HCCIEI0BAHNE MEXaHUYECKIX U PEryIMPOBOYHBIX
ABUTATCIICH. XapaKTePUCTHK YaCTOTHO-YIIPABIIIEMBIX ACHHXPOHHBIX JIBUTATEIICH.
HccnenoBanye CHHYCHO-KOCHHYCHOTO BpAIAIOIIET0Cs TpaHchopMaropa.
Obuwe cezenms o [Tonmy4yenne HaBBIKOB pabOTHI C BPAIAIOIIMMCS TPAHC(POPMATOPOM.
22 CHCHHATbHBIX OmnpeneneHre OCHOBHBIX TTOKa3areneid: koddduirenta TpanchopMaIi,
KOHCTPYKIHAX AJL. aCUMETPUU HYJIEBBIX MOJOXKEHUIN poTopa, onpezeneHue ocratounon I/C.
Yerpoiictso u Omnpenenenre napaMeTpOB CUHXPOHHON MaIlIUHBI.
(usnueckue ocHoBbl | MccnenoBanue pexxuMoB pabOTHI.
93 ¢yukuuonuposanus  |IlocTpoenne Mmexannueckoil u paboueil xapakrepucTuk. Onpeznenenue
CM B reneparopHoM u | Kod3(dduiineHTa MOIHOCTH.
JBUTATEITLHOM
peXHUMaXx.
HccnenoBanue Tpexda3zHOro CHHXPOHHOTO TeHepaTopa, BKIFOYEHHOTO Ha
OcHosHbIE BHLI apaJlIeNbHYI0 paboTy C CEeThIO
BEKTOPHBIX IHATPAMM H | TT15 1106 peTeHne HAaBBIKOB B COOPKE CXEMBI M BKIIFOUEHHH CHHXPOHHOTO
24 XapaKTCPUCTHKH reHepaTopa Ha MapajieIbHyI0 paboTy ¢ CETHIO METOIOM TOYHOM
CHHXPOHHbIX CHHXPOHHM3ALIMK; U3ydeHHe CBOHCTB CHHXPOHHOTO TeHepaTopa,
TCHEPATOPOB. BKJIIOYEHHOTO Ha TIApaJlIeIbHYI0 paboTy.
o5 Cunxponnsle nurateny | ccnenosanne TpéxpasHoro CHHXPOH-HOTO F€HEPAToOpa.
(CI) MOJIFOTOBKA OTYETa MO J1abopaTopHOii padore.
HccnenoBanme TpexazHoro CHHXpOHHOTO JBUTATENS
Obuwe cezenms o N3ydeHnue ycTpoiicTBa CHHXPOHHOTO JIBUTATENS U MPUOOpETeHHE
26 CHCHHATbHBIX HABBIKOB B COOpPKE CXEMBI, TyCKE U CHATUU JAHHBIX JJI TOCTPOCHUS
CHHXPOHHbIX XapaKTePUCTHK JBUTATEINS; MOJTyYeHUE CBEACHHI O CBOMCTBAX
JIBUTATETISAX.

Tpex(a3HbIX CHHXPOHHBIX JIBUTATENIEH.

5.4. CamocTosTenpHas pabota o0ydaromuxcs

No | HaumeHnoBaHue pasjiena o
ConeprxkaHne caMOCTOSTEIFHON paboThI
pa3i| JAUCUMIUIUHBI U TEMBI
®dusnueckne ocHOBEI | PU3MYECKHE OCHOBBI AJIEKTPOMArHUTHOTO U 3JIEKTPOMEXAHUYECKOTO
5J€KTPOMArHUTHOrO U | IPE0OPa30BaHKs SHEPTUH B DJIEKTPUYECKMX MAIIMHAX
snekrpoMexanudeckoro | OCBOCHHE TEOPETHYECKOTO MaTepuaa 1o paszaeny. [Iporeccer
1 npe-o0pa3oBaHus MpeoOpa30BaHUs YHEPTUH B TEKTPHUUECKUX MAIIUHAX.
DHEPIUU B
AIEKTPUIECKUX
MalllnHax.
) Knaccudukauus Knaccudukanus anekTpuyeckux MalvH. TepMUHBI U OIPEIeNIeHNUs,

OJICKTPUYCCKUX MAIllHH.

XapaKTepU3YIOIINE PEKUMBI paOOThI AJIEKTPUUECKUX MAIUH.




TepMunsl u
onpeeeHus,
XapaKkTepU3yIoLue
PEKUMBI paOOTHI
AIEKTPUUYECKUX MAIIHH.

OcBoeHne TeopeTuieckoro Marepuana. M3ydenne padbodnx
XapaKTEPUCTHK IIIEKTPUUESCKUX MAIIIVH.

TpeOoBaHusI, IPEABABIAECMBIC K AJICKTPUICCKUM MaITHHAM.

TpeboBanus, 0 .
CBOCHHUE TEOPETHUECKOTO MaTepHraia. Mi3yueHne OCHOBHBIX TpEOOBaHMHA
TpC/IbABIIACMBIC K K KOHCTPYKLHUSM JICKTPUYECKUX MAIIHH.
AJIEKTPHUECKUM
3 MaIIHHAM.
CoBpemeHHOE
COCTOSIHUE M TEH/ICHIINU
pazButusi OM.
[IpuHIMn aeiicTBus, VYpasuenus 2J1C u MJIC Tpanc-popmaropa.
YCTPOICTBO, OcBoeHue TeopeTUYeCcKOro MaTepuaia 1o paszaeny. Msyuenue puzndeckux
4 | mazmauenue u 06GnacTy |IPUHIMIIOB pabOTH TpaHC(HOPMATOPOB, HA3HAUCHHS U OCOOEHHOCTEH MX
IPUMEHEHHS IPUMEHEHHUS B CHCTEMax 3JIEKTPOCHA0KEHUS, TEXHUUECKUX
TpaHC(OPMATOpOB. | X@PaKTEPUCTHK U SKCIUTyaTallMOHHBIX [IapAMETPOB.
PexuMbI paGoTBL. N3yueHre OCHOBHBIX PEKUMOB pabOThI TpaHchopMaTopa.
Vpasuenus DJIC u | OCOOEHHOCTH NPUMEHCHHUS U SKCIUTyaTallMi OJHO(A3HOrO
5 MJIC. Cxema TpaHcpopmaropa.
3aMelleHHs. OcBoenue n3ydyeHHoro matepuaina.llpoBeseHne pacuera MarHUTHBIX
XapaKTepHCTHKH nenei. [logroroska oryera no adoparopHoit padore. Pacuer u
TpaHchopMaropa. HOJArOTOBKA K 3alIUTE KypCOBOT'O IPOEKTA.
Tpexdasusie Tpanchopmatopsl. [lapannensHas pabota TpaHchOpMaTOpOB.
. OcHOBHBIE IIEPEXOIHbIE IPOLIECCH B TpaHC(HOPMATOPAX.
Tpéxgasnrre OcBoeHue TeopeTUYecKoro Mmarepuaina. TpeboBaHUS K MOHTaXY U
TPaHC(OPMATOPBL. 9KCIUTyaTaluu TpexdasHblx TpaHchopmaTopoB. CxeMa MOAKIIOUEHHS
6 I'pynmet coenpHerns TpaHc(hOpMaTOPOB MpH MapajuieabHol padoTe. O60CHOBaHUE
TPAHCPOPMATOPOB. | 5k onovmeckoit 3G GEKTUBHOCTH KOPPEKTHOIO  BBIOOPA MOILTHOCTH U CXEM
Brmonxenne HNOJKII0UeHUs TpaHchopMaTopoB B TpexdasHbix nensax. [loaroroska
TPaKTHICCKOTO 3aIaHUA. | oryeto Mo MaGopaTopHBIM paboTaMm.
Oco0eHHOCTH U3MEPUTENIBHBIX TpaHc(HOpMaTOpOB
OcBoenue n3yueHHoro matepuana. OcoOeHHOCTH KOHCTPYKIIUN
7 CrienmanbHble BUIBI aBTOTpaHchOopMaToOpa 1 €ro OCHOBHbIE XapakTepucTuku. [Ipumenenue
TpaHC(opMaTopos CrellMalIbHbIX TPAaHCPOPMATOPOB B U3MEPUTENBHBIX cxemax. [loaroroska
OTYETOB 110 JJAbOpaTOpHOU padoTe.
YcrpoiicTBo 1 Pa3HOBUIHOCTH 2NIEKTPUIECKUX MAIIHH MTOCTOSTHHOTO TOKA.
¢usuueckue ocroBel | OcBoeHne Teopetndeckoro Marepuana. Koncrpykiusa MIIT, o61acts
8 (GyHKIMOHUpOBaHUs  |NpHuMeHeHHs. OCBOEHHE HABBIKOB - PACIIO3HABAHUS TUIIA TUHAMUYECKON
MIIT B reHepaToOpHOM U | JIEKTPUYIECKON MAIIMHEI 110 BHEIIHEMY BHIY, 3aBOJCKHAM Ta0JIMYKa 1
JBUTATEIIbHOM nacnoptam. [loaroroska ordera no gaboparopHoii padore.
peKUMax.
BJIC o6moTtku sixopa u | DHC obmoTku sikopst MIIT
9 SIEKTPOMArHUTHBIN OcBoeHune TeopeTnueckoro marepuana. Mzydenue pusndaeckux
MomenT MIIT. TPUHITUIIOB Pa0OTHI AMHAMHYECKUX IEKTPHUECKUX MAIIVH.
DKCITyaTalMoOHHBIe | DKCIUTyaTallMOHHBIE PEXKHUMBI pAaOOTHI U XapaKTEPUCTUKH T'€HEPATOPOB
PEXKUMBI padOTHI U nocrosiuHoro Toka (I'TIT).
10 XapaKTePUCTUKU OcBoenue Teopernyeckoro marepuaia. [lonroroBka oruera mo
TE€HEPATOPOB naboparopHoit pabore Ne7-10
MOCTOSTHHOTO TOKa
(T'TIT).
11 JlBurarenu Cnoco6s! perynupoBanus 4acToTsl Bpamenus JII1T.




IIOCTOSIHHOT'O TOKa
(ALT),
IKCIUTyaTallMOHHBIE
XapaKTEPUCTUKU U
PEXUMBI paOOTHI.

OcBoenne TeopeTnieckoro Marepuana. [loaroroBka oT4eToB MO
naboparopHbM padoram Ne 11-13. TIpuobpeTeHrie HaBBIKOB pacyeTa u
MOCTPOCHUS HEOOXOTUMBIC XapaKTEPUCTHK IIEKTPUICSCKUX MAIIIHH.

OO0111e MPUHILIMITBI
BBIOOpA MOIIIHOCTH

DaKTOpHI, OMPEILIISIONINE BEIOOP JIBUTATETIS.
OcBoenne TeopeTndeckoro Marepuana. [Ipuodperenue 3Hanuii 00
00JacTH MPUMEHEHHUS PICKTPUISCKUX MAITH, 000CHOBAaHHS BRIOOPA

12 3JIEKTPOJBHraTeIeH. | VICKTPUYECKHE MALIMHBI JUISl KOHKPETHBIX 33134 JICKTPOSHEPTeTUKHU 1
CoBpeMeHHbIE cepui | YIEKTPOTEXHUKH. TeXHUUECKUE PellieHus], ClIOCOOCTBYIOUME MOBBILICHUIO
JIIT. AKCIUTYaTal[MOHHBIX KaUECTB 3JIEKTPUUECKUX MAIIKH U allaparos.
daszubie 0OMOTKH PazHoBUAHOCTH CX€M OOMOTOK JIEKTPHUECKUX MAIIUH IEPEMEHHOTO
15 | PeambHBIX Tpex(da3HpIX |TOKa.
ACHHXPOHHBIX U OcBo€HME TEOPETUUECKOTO MaTepHara.
CUHXPOHHBIX MalIHH.
Crnioco0s! nonasnenus | OCHOBHbIE CLIOCOOBI ITOJIABJIECHNUS BBICIIMX FAPMOHMK B MAIIMHAX
BBICIIIMX TAPMOHUK B | IEPEMEHHOI'0 TOKa.
16 | xpuseix MJIC u DJIC | OcBOEHHME TEOPETUYECKOTO MaTepHaa.
JIEKTPUUECKUX MAIUH
NEPEMEHHOT'0 TO-Ka.
YcerpoiceTBo u OcCo0eHHOCTH aCUHXPOHHBIX MAlllUH.
¢usnueckue ocuoel | OcBoeHHE TeopeTHyeckoro MaTepuana. Csasp Mexay pexumamu AM u
17 @yHKuHOHI{poBaHHg ckoJsibkeHueM. [lonroroBka K TecTam.
ACUHXPOHHOM MaIlIMHbI
B JIBUTaTEJIbHOM U
TOPMO3HOM pEXHUMaX.
MatemaTtnueckoe Cxema 3amenienus AM
OINMCaHNe OcBoeHME TeOPEeTUUECKOr0 MaTepuaa, MoAroToBKa K TECTaM.
18 YCTaHOBUBLINXCS
IIPOLIECCOB B
AIIEKTPUYECKUX LIETISAX
AM.
YpaBHeHHUs AHaIu3 3JIeKTPOMEXaHNUECKON XapaKTePUCTUKH aCHHXPOHHOTO
19 3JIEKTPOMEXAHUYECKON U | ABUTATEIIS.
MeXaHUYECKOM YcBoeHME TeOpEeTUIECKOr0 MaTepuana, MoAroToBKa 0T4era o
XapakTepucTuk AM. |J71aboparopHoil paboTe, MOArOTOBKA K TECTaM.
PerynupoBanue CrniocoOblI perynupoBaHusl 4acTOTHI BparieHust A/l
20 4acTOTHI Bpamenus | OCBOEHHE TEOPETHYECKOro MaTepuala, HoAroToBKa K TeCTaM, IOArOTOBKA
ACUHXPOHHBIX oT4eTa 10 JIabopaTopHO padoTe.
nsurareneit (AJl).
Crioco6sbI mycka CriocoObI mycka aCHHXPOHHBIX JIBUTATENEH.
21 ACMHXPOHHBIX OcBoeHME TEOPETUUECKOTO MaTepHaa, IOArOTOBKA K TECTaM.
JIBUTATEICH.
O6nacTu npuMeHeHus: 1 0CO0EHHOCTH (PYHKIITMOHUPOBAHMS CIIEUATbHbBIX
OO01me CBeIEeHN O ATl
22 CreinaIbHBIX OcBoeHHE TEOPETHIECKOTO MaTepHaa, HOATOTOBKA OTYETA MO
KOHCTPYKIMAX A/, nabopaTopHOil paboTe, MOATOTOBKA K TECTaM.
YeTpoicTBO H [TpyHIMI NENCTBYUS CHHXPOHHBIX MAILUH.
¢usnyeckre ocHoBbl | OCBOEHHME TEOPETHYECKOTO MaTEpHaa, IIOArOTOBKA OTYETA I10
23 (GyHKIMOHUpOBaHUA  |J1abopaToOpHOIt paboTe, MOrOTOBKA K TECTaM.
CM B reHepaTopHOM U
JIBUTATEIILHOM

peXUMaXx.




OCHOBHBIE BUJIBI
BEKTOPHBIX JIHArPaMM H

OCHOBHbIE XapaKTEPUCTUKU CUHXPOHHOTO T€HEpaTopa.
OcBoeHUE TEOPETUUECKOT0 MaTepuana, MoJAroTOBKa K TeCTaM.

24 XapaKTEePUCTUKU

CHHXPOHHBIX

TCHEePaTOPOB.

Omnpenenenre padboOUNX XapaKTEPUCTUK CUHXPOHHOIO ABUIATESA
25 CHHXPOHHBIE IBUNATENH | ()cpoenpre TEOPETHYECKOr0 MaTepHaja, MOAr0TOBKA K TeCTaM, IOAr0OTOBKA
(CH) oTYeTa 110 JJabopaTopHOi paboTe.
OO01Me cBENEHUS O O0acTv MPUMEHECHMS CICITUATBHBIX CHHXPOHHBIX JIBUTATEIICH.

2% CIIELIHAIbHBIX OcBOEHHE TEOPETUYECKOTO MaTepHaia, oAroTOBKA K TECTaM.

CHHXPOHHBIX

JBUTATEIISX.
07 Crioco0b1 oxnaxaenus | OXTaXaeHue HIEeKTPUUECKUX MalIuH

SJICKTPUYCCKUX MAIllHH.

OcBoenne TEOPECTUUCCKOI'O MaTCpHrajia.




6. MeToauyecKkue MaTEepHAaJIbI JJI51 CAMOCTOATEIbHO PadoThl 00yYaAIOIIUXCS MO AUCIHUTIIAHE
(Moay110)

[Iporpammoilt TUCHUIUTMHBI TPETYCMOTPEHO MTPOBEICHHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAeTCS
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepraj, MPAKTHYCCKUX U JTa0OPATOPHBIX 3aHITHH, MPEANIOIararniux
3aKpEIUICHUE U3YUCHHOI0 MaTeprajia U (OpMHPOBAHKUE Y OO YJAFOIIMXCS HEOOXOIUMBIX 3HAHUN, YMCHHH H
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00bem camocTosTeTbHOM paOOThI IO TUCITUIIIINHE BKIIIOYACTCS CISAYIOIIEE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUIM;

- MOATOTOBKA K JIA0OpaTOPHBIM paboTam;

- MOATOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- MOATOTOBKA K HAITMCAHUIO KYPCOBOT'O IMPOEKTa;

- IOATOTOBKA K 3a4ETYy;

- OJIrOTOBKA K YK3aMEHY.

3aJ10roM YCIENTHOTO OCBOCHHMS 3TOW JUCITUIUIMHBI SBIIIETCS 0053aTEIbHOE TTOCEIICHHE
JIEKIIMOHHBIX, TAOOPATOPHBIX U MPAKTHYECKUX 3aHATHH, TaK KaK MPOITYCK OAHOTO (TeM 0oJiee, HECKOJIbKHUX )
3aHATHI MOET OCJIO)KHUTh OCBOEHUE pa3esioB Kypca. Ha mpakTuyeckux 3aHITHSAX MaTepuall,
W3JI0’KEHHBIN Ha JICKIMSX, 3aKPEIUISIETCA B paMKaX BBIMOJHEHUS TPAKTUYECKUX 3aJaHUM.

[IpucTymas Kk M3y4eHUI0 TUCHUILIAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUTBHCS
conepxanueM PITJ] miist ctyneHTOB 0uHOM (hOopMBI 00YUCHUS, @ TAKKE METOIMUYSCKIUMH YKa3aHUSIMH T10
OpraHU3aIMy CaMOCTOSATEILHON paOOThI U MMOATOTOBKU K MPAKTHYECKUM U J1a0OPaTOPHBIM 3aHITHSIM.

[Ipu moATrOTOBKE K MPAKTHYECKUM H JIAOOPATOPHBIM 3aHSATHUSIM, KypCOBOTO IIPOCKTa B paMKax
CaMOCTOSTENIbHON pabOThI MO NU3YyYEHHUIO TUCIUILIMHBI 00YJarOIIMMCS HEOOXOAMMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMOJHUTh €0 C y4ETOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBI CeaTh KOHCIEKT, UCIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- 03HAKOMHUTBCS ¢ METOJAMYECKUMHU PEKOMEHIAITUSMHU K BBIMTOJTHEHHUIO JJAOOPATOPHBIX padoT;

- MOJITOTOBUTH OTYETHI IO BBIMOJIHEHHBIM JIA0OPATOPHBIM U MMPAKTHYECKUM padoTam;

- 03HAaKOMHUTBHCS C METOAUYECKMMHU PEKOMEHAIIUSIMU K BBITTOJIHEHUIO KYPCOBOTO MPOEKTA;

- IOATOTOBUTH OTUET MO KYpPCOBOMY IPOEKTY;

- MOJATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILIMHBI SIBISIOTCS 3a4eT B 4-M ceMecTpe, 3aluTa KypcoBOro mpoeKkTa B B 4-
M CEMECTpE, IK3aMeH B 5-M cemecTpe. Dopma MpoBeICHHS 3a4eTa - YCTHasl. JK3aMeH MPOBOIUTCS 10
pacnucanuto ceccuu. Dopma npoBeieHus FK3aMeHa - yeTHas. CTyIeHTbhI, HE MPOLIEIIINEe aTTeCTAIUIO 110
rpaduky ceccuu, TOMKHBI JIUKBUAUPOBATH 330DKEHHOCTh B YCTAHOBJICHHOM MOPSIIKE.

7. O1leHOYHBIEe MATEPHAJIBI /11 IPOBe/IeHUsI TEKYIIero KOHTPOJISA YCIIeBaeMOCTH M IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsie pa3aesnsl TUCHHATIINHBL N Bun oneHounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

n/m (Momys) KOMITETEHIIIH cpencTaa

du3nyecKrue OCHOBBI AIEKTPOMATHUTHOTO U
1 [»nexkTpomexanudeckoro mpe-oopazoBaHus OIIK-4.5 YCTHBIH OIpocC.
OHEPTUU B DJIEKTPHUECKHUX MAIlIMHAX.

K.HaCCI/I(I)I/IKaL[I/IH QJICKTPHUYCCKHUX MalllrH.
TCpMI/IHLI " ONnpCaCICHMA,

2 OIIK-4.5 YCTHBIH OIpoc
XapaKTepU3YIOIIUE PEKUMBI PAOOTHI
JJIEKTPUYECKUX MAIlIVH.

3 TpeGoBanusi, NpeabsBIsSEMBbIE K OIK-4.5 YCTHBIH OITpocC,

aNeKTpruyeckuM MamnHaM. CoBpeMeHHOe pelieHue 3aau.




COCTOSIHME U T€HJICHIIUU pa3BUTHsI DM.

[TpuHIIMIT NEWCTBUS, YCTPOMCTBO,

4 |na3zHaueHue U 00JIACTH MPUMEHEHHS OIIK-4.5 YCTHBIN OIIPOC, TECTBI
TpaHcHOpMaTOPOB.

Pexxumpl padotel. Ypasuenust 1C u MJIC. YCTHBIN OIIPOC, TECTHI,

5 |Cxema 3amenieHus. XapaKTepUCTUKH OIIK-4.5 OTYET 110 JTabopaTopHOt
TpaHcopmaropa. paboTe, penieHue 3aau.
Tpéxdazubie Tpanchopmatopsl. ['pymis YCTHBIM OMPOC, TECTHI,

6 |coemuHeHus TpaHchopMaTOpOB. OIIK-4.5 OTHYET I10 JJabOpPaTOPHOit
BeinonHenne npakTHYecKoro 3a1aHusl. paborte, pemeHue 3aaaq.

YCTHBIHN OIPOC, TECTHI,
7 | CneumansHbIe BUIBI TPAHCHOPMATOPOB OIIK-4.5 OTYET 10 JJA0OPATOPHOM
pabote
YcTpoiicTBO U (pr3HUECKHEe OCHOBBI YCTHBIN OIPOC, TECTHI,

8 | dynknmonuposanuss MIIT B reHeparopHOM OIIK-4.5 OTYET 10 JTabOopPaTOPHOI
U JIBUTATEIbHOM PEKHUMAaX. paborTe.

DJ1C 0OMOTKH SKOPS U AJICKTPOMArHUTHBII YCTHBIHN OIPOC, TECTHI,

9 OIIK-4.5
momeHT MIIT. pEIICHUE 3a1a4.
DKCIUTyaTallMOHHBIE PEKUMBI PaOOTHI U YCTHBIN OIPOC, TECTHI,

10 |xapakTepHCTUKH FeHEPaTOPOB MOCTOSITHHOTO OIIK-4.5 OTYET 110 JJa0OPaTOPHOI
toka (I'TIT). pabore
JBuratenu nocrosiuaoro Toka (JI1T), YCTHBIM OIIPOC, TECTHI,

11 |skcmryaTallmOHHBIE XapaKTEPUCTHUKU U OIIK-4.5 OTYET 10 JJabOPaTOPHOIL
PEKHUMBI pAOOTHI. pabote
OO011e NpUHLIKIIBI BHIOOPA MOIITHOCTH

12 |snextponsurareneii. CoBpeMeHHbIE CEpUn OIIK-4.5 YCTHBII OITPOC, TECTHI
JUIT.

13 |Mnas xoHTakTHas paboTa. OIIK-4.5 KypcoBoii npoexr.

Bonpock! k 3auety

14 |3ager OIIK-4.5

15 ®da3Hbple 0OMOTKHU peabHBIX TpeX(Pa3zHbIX OIK-4.5 T
ACMHXPOHHBIX U CHHXPOHHBIX MAIlIFH.

CriocoOslI o1aBNeHUs BBICIINX TAPMOHHK B

16 |xpuBsix MJIC u DJIC snexTpuyeckux OIIK-4.5 YCTHBIH OIpoC.

MAaIINH IEPEMEHHOT0 TO-Ka.
VYeTpoilcTBO U (PU3NUYECKre OCHOBBI

17 | pyHKIMOHUPOBAHNS ACUHXPOHHON MAalllMHBI OIIK-4.5 YCTHBIH OITPOC, TECTHI.

B JIBUTATEILHOM M TOPMO3HOM PEKHMaX.
MaremMarnueckoe onucaHue

18 |ycTraHOBHMBIIMXCS TIPOIIECCOB B OIIK-4.5 YCTHBIN OITPOC, TECTHI
AJIEKTpUYECKUX Hensix AM.

. Y CTHBIN 0npoc, TECTHI,

19 YpaBHeHH DIEKTPOMEXaHHIECKOH 1 OIIK-4.5 OTYeT M0 TaBOpaTOpHOH
MEXaHHYECKOH XxapakTepucTuk AM.

pabore.
PerynupoBanue dacTOTHI BpalCHUS YCTHDU ONPOC, TECTRL, |

20 . OIIK-4.5 OTYET 10 JTA00paTOPHOM
aCUHXPOHHBIX ABuraresneit (Al).

paborTe.
21 | CnocoObl mycKa aCHHXPOHHBIX JABUraTeNeH. OIIK-4.5 YCTHBIH OIIPOC, TECTHI.
YCTHBIN OIIPOC, TECTHI,
OO1u11e cBeIeHUs O CIeHUAIbHBIX .
22 KoHcTpyKIaX AJl OIIK-4.5 OTYEeT 110 J1abopaTOPHOM
' paborte.
23 | YcTpoiicTBO U (pu3HYEcKre OCHOBBI OIIK-4.5 YCTHBIN OIIPOC. OTBETHI




kuuoHupoBanuss CM B TeHEpaTopHOM U
(ymxy p patop Ha TECTHI.
JIBUTATEIILHOM PEKUMAX.
24 OcHOBHBIE BUIBI BEKTOPHBIX JHArpaMM U OIIK-4.5 YCTHBIN OIPOC, OTBETHI
XapaKTePUCTHKU CHHXPOHHBIX TEHEPATOPOB. ' Ha TECTHI.
YCTHBIW OITPOC, OTBETHI
25 |Cunxponnsie asurarenu (C/I) OIIK-4.5 Ha TECTHI, OTYET IO
nabopaTtopHoi paborte.
2% OO61ue cBeieHNs O CIIeUaIbHBIX OIIK-4.5 YCTHBIN OIPOC, OTBETHI
CUHXPOHHBIX JIBUTATEIISIX. ' Ha TECTHI.
CriocoObl OXJIaXKIEHUS IIEKTPUUYECKUX .
27 . p OIIK-4.5 YCTHBIH OIpOC.
MaIINH.
28 |Dk3ameH OIIK-4.5

7.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUSI WJIM UHBIE MAaTEPHAIIBI TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOUMBIC JJIsI OTICHKU 3HAHWI, YMCHHI U HABBIKOB ¥ (WJIH) OTBITa MPO(PECCHOHAIBHOMN JIEeITeTHhHOCTH,
XapaKTEePU3YIOLIUX 3Tarbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTLTAHBI

Jis mpoBepku c(hOpMHUPOBAHHOCTH MHIUKATOpa AocTrxkeHus komriereHi OITK-4.5 Ha moprane
mucrannuonHoro ooyuenust CIIOIACY mo agpecy: https://moodle.spbgasu.ru/course/index.php?

categoryid=308

PasMCIICHbI TCCTOBLIC 3a/IaHN.

7.3. Cuctema OIICHUBAHUS PE3YJIBTATOB O0YUYEHUS TI0 JUCIHUILTUHE (MOJIYIIIO) IIPU POBEIACHUH TEKYIIIETO

KOHTPOJIA YCIIEBAEMOCTH

Ouenka
«OTIUYHOY (3aYTEHO)

3HAHUS:
- CHCTEeMaTH3UPOBAHHBIC, IITyOOKHE 1 TTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JTUCHUIUTMHBI, a TAKYKE 10 OCHOBHBIM BOMPOCAM, BBIXOISAIINM 32 MPEIEIIbI
y4eOHOI TPOrpaMMBbl;

- TOYHOE HUCMOJIb30BAHUE HAYYHOU TEPMUHOJIOTUM, CUCTEMATUUYECKU IPaMOTHOE
U JIOTUYECKH MTPABUIILHOE U3JI0)KEHUE OTBETA HAa BOIIPOCHI;

- MIOJTHOE M TTyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHON JIMTEPATYPHI,
PEKOMEHTIOBaHHOH paboyeit mporpaMMon 1Mo JUCITUIUTHHE (MOIYJTIO)

YMEHUA:

- yMEET OPUEHTUPOBATHCS B TEOPUAX, KOHIIETIIHUSAX U HATPABICHUSX
JACIATUIMHEI ¥ TaBaTh UM KPUTHUYECKYIO OLEHKY, UCTIOIb3Yysl HayYHbIE
JIOCTHKEHUS IPYTUX AUCIUIIINH

HaBBIKU:

- BBICOKHH YPOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTEHIIHIA;

- BIIaJICET HABBIKAMH CAMOCTOSITENIbHO U TBOPUECKH PEIIATh CIOKHBIE
poOJIeMbI M HECTaHIAPTHBIC CUTYAIIHH;

- MPUMEHSET TCOPETUUCCKNE 3HAHUS JIJII BEIOOpAa METOIMKHY BBITTOJTHCHHS
3aJJaHuM;

- rpaMOTHO 0OOCHOBBIBAET X0 PEIICHMS 3a/1a4,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YUeOHON JTUCITUTUIMHBI, YMECHHUE €TI0
3(PEKTUBHO MCITOIB30BATh B IIOCTAHOBKE HAYYHBIX U MIPAKTUYCCKUX 33]1a4;

- TBOpYECKast CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSAX, aKTUBHO YYacCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpOoLIOY (3aUTEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIIEIIUAX 1 HATIPABICHUSIX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;

- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOW paboyeii mporpaMmMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLECHIUAX U HAIPaBICHUIX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moJ; pyKOBOJCTBOM IIPETIO/IaBaTells Ha MPAKTHUCCKUX 3aHATHUSX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIB30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET O0OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTEIIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIIETCHIINA B MPOIIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Jliis mpoBepku c(hOPMUPOBAHHOCTH MHIUKATOpa AOCTHXeHUs komreTteHmil OITK-4.5.

TeOpeTI/I‘l€CKI/IC BOIIPOCHI IJIs ITPOBEACHUA HpOMe}IQYTO‘IHOﬁ arrecranguu 06yqa}om1/1xc;{

1. ITpuHIHIIBI YCTPOKUCTBA M OOMOTKH MAITUH MIEPEMEHHOTO TOKA.

2. CuHXpOHHBbIE JABUTaTeNd. BekTopHas nuarpamma, yriioBas 1 MEXaHUUYECKasi XapaKTePUCTUKH,
U—-o0Opa3Has xapakTepuCcTHKa

3. Cxembl 0OOMOTOK MAIlIMH IEPEMEHHOT0 TOKA.

4. DNeKTpOMAarHUTHbBIE TIPOLIECCHI B SIBHOIOJIIOCHBIX U HEIBHOMOIIOCHBIX CM mpH X0510cTOM
X0JIe.

5. O0mmue cBeIcHUs 0 CHHXPOHHBIX MamuHax. HasHaueHue, 0061acTi MpUMEHECHHSI,
KOHCTPYKIIUH.

6. OcOOCHHOCTH pacyeTa apaMeTpoB KOPOTKO3aMKHYTOIH 00MOTKH AJl.

7. OcHOBHasI rapMOHUYECKasi COCTABJISIIONIAS] MHIYKITMH MATHUTHOTO TTOJIS TpeXha3Ho
00MOTKH cTaTOpA.

8. DieKTpoMarHuTHas MOIIHOCTh U AJIEKTPOMArHUTHEIN MoMeHT CM.

9. Bricuine rapMOHUYECKHE COCTABIISIONINE MHAYKIIMH BPAIIAIOIIETOCS MAarHUTHOTO TTOJIS
Tpexda3Hol 0OMOTKH cTaTopa.

10. Cucremsl Bo30yxaeHust CM, ux KinaccuguKarus.

11. YpaBuenus MJIC, HamaranumnBaromiuii Tox. Jluarpamma HanpsixkeHuid 1 TokoB A/l

12. DnekTpomexaHudeckoe mpeodpazoBaHue 3Heprun B reHepatopHom pesxkume CM. [otepu u
KIII.

13. 5AC, nHayKTUpYy€EeMbl€ BpallatOLIMMUCA MATHUTHBIMU TOJISIMH.

14. Xapakrepuctuku CI' mpu aBTOHOMHOI Harpy3ke (peryimpoBoyHasi, BHEIIHSA, X.K.3.,
Harpy3o4Has).

15. MarauTHOe 10JIe Bpaljarolieiics 00MOTKH BO30YXACHUS, TApPMOHHUECKHE COCTABISIONINE
MOJIs1 BO30YXKACHHUS.

16. YcnoBust camoBo30yxaenust CI' mpu BKIIIOUEHUH Ha €eMKOCTHYIO Harpy3Ky.

17. Ocobennoctu napamienbHol padboTel CM. YcnoBHs BKIIOUEHUS, PETYIMPOBAHNUE HATPY3KHU.

18. Tlorepu npu npeoOpa3zoBaHUM SHEPTUU B MalIMHAX nepeMeHHoro Toka u ux KIT/I.

19. Obuue cBenenuss 00 aCHHXPOHHBIX MalMHAX. KOHCTPYKIIMK ¢ KOPOTKO3aMKHYTOM U
(ba3HBIM POTOPOM.

20. Crioco6s1 BiroueHust CM Ha mapaienbHyo paboTy (CaMOCHHXPOHHU3AIHS, YACTOTHBIH
MyCK, ACHHXPOHHBIN MYCK).

21. DnexTpomexanuueckoe npeodpasoanue sHepruu B AJl. [Torepu u KII/I.

22. MJIC u DJ1C obmoTku sikopsi B CM.

23. IlpuBenenue >MeKTPOMAarHUTHBIX mpoiieccoB B A/l k Tpancopmatopy. Cxema 3amMerieHus
ALl

24. CUHXpOHHBIE IBUTATEIN U KOMIIEHCATOPHI.

25. Pexxumbl paboTbl AM, TOKH B OOMOTKaxX CTaTopa U poTopa, SIEKTPOMAarHUTHBIN MOMEHT.

26. Konebanus poropa CM npu nmapamienbHON padoTe.

27. DAeKTpOMarHUTHEIE MPOLIECCHI B SBHOIOJIIOCHON U HessBHOMOMOCHON CM mpu Harpyske 6e3
y4eTa U C yY€TOM HACBIIICHUS.

28. YnpaBneHus 31eKTPOMEXaHUUECKOW U MEXaHUYeCKO XxapakTepuctuk AJl.

29. I'paduueckoe onpeaeneHue MEKTPOMEXaHHUECKUX XapaKTEPUCTUK C TTIOMOIIBIO KPYTOBOM
JUarpamMMmBbl.

30. OOm1as xapakTepUCTUKA HECUMMETPUYHBIX peKHUMOB paboTsl CM.

31. Ilyck AJl ¢ KOPOTKO3aMKHYTHIM U (ha3HBIM POTOPOM.

32. PaboTa CHHXpOHHOTO reHepaTopa Ha aBTOHOMHYIO HECUMMETPUYHYIO HArPY3KYy.

33. 1. OcobeHHOCTH KOHCTPYKIIUH U IPUMEHEHUSI CHHXPOHHBIX TYpOO— U THIPOreHepaTOPOB.

34. PaGoune xapakrepucTuku AJl u criocoObl peryIupoBaHus 4YaCTOTHI BPALLIEHUS.

35. HecummeTtpuuHble pexumbl paboTsl AJl.

36. DneKTpoMarHuTHEIM MOMEHT U criocoOb! mycka CJI.

37. CHHXpOHHBIC MAIITUHBI C IOCTOSTHHBIMU MarHUTaMH, TUCTEPE3UCHBIC JBUTATEIIH.

38. O6mme cBeIeHNS O CepHUsX BhITyckaeMbix A/Jl.



39. ACMHXPOHHBIE MUKPOMAIIIMHBI aBTOMATHKH (TaXOTE€HEPATOPHI, BPAIIAIOIIHAeCs
TpaHcGOpMaTOPBI, CEILCHUHBI).

40. Obmue cBeIeHus O MePEXOAHBIX MPOIIECCaX B ACHHXPOHHBIX M CHHXPOHHBIX MalTnHax (Tipu
OTKJIFOUYEHUH WIIN BKIIFOUEHUU B CETh, TIPH K.3.).

41. C manoii momaocTH. [llaroBeie ABUTATENN, UX PA3HOBUIHOCTH, PEKUMBI PAOOTHI U

42. Opaodasnbie AJl. YcTpoiicTBO, MpUMEHEHNE, OCHOBHEBIC YPABHCHHSI.

43. Cnenuanbibie ucnoaHeHus: AM (aCMHXpOHHBIE T€HEPATOPhI, TUHEHHBIN IBUTATENb,
npeoOpa3oBaTeiib YaCTOTHI)

44. O0mue cBeIeHNs 0 MATEMaTHIECKOM OTMCAHUU MTEPEXOIHBIX MPOIECCOB B MAITUHAX
MEePEMEHHOT0 TOKa.

45. ACUHXPOHHBIA KOPOTKO3aMKHYTBIH JABUTATEIb C YIYUIIEHHBIMU TYCKOBBIMU
XapaKTePUCTHKAMHU.

46. O0mue CBeIeHUs 0 COBPEMEHHOM COCTOSIHUH 3JICKTPOMAIIMHOCTPOSHUS ¥ TCHICHIIHSIX €ro
pa3BUTHSL.

47. YpaBHEHHUS dTIEKTPOMEXAHUYECKON U MEXaHUUECKOU XxapakTepucTuk A/l.

48. C]I, BeKTOpHas JIuarpaMmma, yriioBas, Mexanudeckas 1 U— oOpa3Hasi XapaKTCpPHCTHKHU.

49. AJl, npunnun aeiictBust, ypaBaenus I/1C u MJIC o6MoTOK cTatopa u poTopa.

50. PerynupoBanue akTUBHOM U peakTUBHOM MoiHOCTH CM, yriossie 1 U—00pa3Hbie
XapaKTePUCTHKH.

51. CucteMbl OXJIAXACHHUS TPAHCPOPMATOPOB.

52. CriocoObl OXJIaXACHUS JICKTPOIBUTATEIICH.

7.4.2. llpakTryeckue 3aJanus sl IPOBEICHUS POMEXYTOYHON aTTECTAIMUA 00YyYaIOIUXCs

Jis mpoBepku c(hOpMHUPOBAHHOCTH MHIUKATOpa AocTrkeHus kommereHui OITK-4.5 na moprane
nucraniponHoro ooydenus CIIGIACY  mo axgpecy: https://moodle.spbgasu.ru/course/index.php?
categoryid=308

pa3MeIIeHbl TPAKTUYECKHUE 3aJaHusl.

3ajaHus IPUBEIACHBI B PUIIOKEHUH.

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (IpU HATMYUN)

Jlns mpoBepku c(hOpMUPOBAHHOCTH MHIUKATOpa AOCTHxeHus kommereHmii OITK-4.5.

Pacuet cunoBoro TpexdasHoro 1ByXoOMOTOYHOTO TpaHChopmMaropa.

MGTOI[I/ILIGCKI/IG YKa3aHHA U BapUAHTLBI 3a,[[aHPII>i pasMCHIICHLI Ha ITOPTAJIC JUCTAHIIMOHHOI'O O6y‘IeHI/I}I
CII6I'ACY o aapecy: https://moodle.spbgasu.ru/course/index.php?categoryid=308

7.5. Metoauueckue MaTepualibl, OIIPEACIISIIONINE MPOLIeAYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeTeNbHOCTH, XapaKTePHU3YIOIINe 3Tanbl (JOPMUPOBAHUS KOMITETSHITHIA

[Iponienypa npoBeaeHUS MPOMEXKYTOUYHOM aTTECTAIIMU U TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
perIaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM,

ONPEACIISIIONINM TOPSIAOK OpTaHU3alMK ¥ TTPOBEACHUS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOUHOH aTTECTAIlMy 00YJarOITHUXCS.

[Tponienypa orieHuBaHus HOPMUPOBAHKS KOMITETSHIIUH MTPH TIPOBEICHUH TEKYIIETO KOHTPOJIS
MpuBecHa B 1. 7.2.

TurnoBbie KOHTPOJIbHBIC 3aJJaHUSI WUIM MHBIE MaTEPUaJIbl TEKYIIEr0 KOHTPOJISI IPUBEICHBI B 11. 7.3.

[TpomexxyTouHas aTTecTarus 1o JUCIUILIMHE TPOBOIUTCS B opMe dK3aMeHa U 3aJeTa.

B sk3aMeHanMOHHBIN OMIIET BKIOYEHO JIBa TEOPETUYCCKUX BOMPOCA U IIPAKTHUYCCKOE 3aaHue,
COOTBETCTBYIOIIHE COJEPKAHHUIO (DOPMUPYEMBIX KOMIICTCHITHIA.

DK3aMeH MPOBOAMUTCS B YCTHOU (hopme. JI1s TOATOTOBKY 10 3K3aMEHAIITMOHHOMY OMJIETY OTBOJUTCS
30 MUHYT.

3aueT npoBoaAUTCS B hopMe cOOECeIOBaHUs U TECTUPOBAHMS (B TOM YHUCIIE KOMITBIOTEPHOE).

7.6. Kpurepuu onieHuBanus chOPMUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kputepuu Onecnka Ouenka
OLNCHMBAHUA «HEYIIOBJIETBOPUTEIND | «yIOBIEeTBOpUTEIbH | OlEHKa «XOPOLIO» OneHka «OTJINYHO»
HO» o»




«HE 3a4TEHOY» «3a4TEHO»
VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETEHIINH KOMIETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHIN.
Komnerennun ne Komnerenun Komnerennun Komnerenuumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanus orcyrcTByIOT, [ CdhopmMupoBaHbI 3HaHUs OOIIMPHEIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMUPOBaHbI 3HAHUN. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEnpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEIICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCs | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITEIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO6yuarommuiics OOyuarommiics OOyuarommiics OO6yuarommiics
JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET:
-CYIIIECTBEHHBIC -3HAHUS -3HaHUE U -r1y0oKHe,

poOesbl B 3HAHUAX TEOPETHYECKOTO MMOHUMaHHE BCECTOPOHHHE U
y4eOHOro Marepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC

-JIOITYCKAIOTCSI -HETOJIHBIE OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHUS MPOTPAMMHOIO

MPUHIUITHATIEHBIE Ha OCHOBHBIE o0Bvema MaTepuana;
OILIMOKY MPU OTBETE | BOIIPOCHI, OIIUOKU B MPOrPaMMHOTO -TI0JTHO€ TIOHUMAaHHe
Ha OCHOBHBIE OTBETE, MaTepuana; CYITHOCTH U
BOIPOCHI OMIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MOHUMAaHNe TEOPETUIECKOTO paccMaTpuBaeMBbIX
MMOHNUMAaHHe CYIITHOCTHU MaTepuaia MIPOIIECCOB U SIBIICHUI,
OCHOBHBIX MTOHITHH U U3JIaraeMbIX -CIOCOOHOCTh TOYHOE 3HAHUE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HETIOHUMAaHHe -HEYBEPECHHBIE U OOBSICHSATH CBSI3b | paMKax 00Cyk1aeMbIX
SHAHUS CYIIHOCTHU HETOYHBIC OTBETHl | MPAKTUKH U TEOPUH, 3aJlaHui;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISIBIISITH -CIIOCOOHOCTh
BOITPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuil ousera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHACHIINH MPAKTUKU U TEOPHH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbLHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEpKaTENbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA HCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOIIPOCHI
3K3aMEHaTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BbINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBJIACT coboii cp€aHce apI/I(bMCTI/I‘-ICCKOC OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOpOIIIO»/«3a4TEHO» BBICTABJISCTCS, €CIIU CpeHee apu(PMETHISCKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BIETBOPUTEILHOY/ «HE 3aUTEHOY BBICTABIISICTCS, €CIIU CpPeHEe apu(METHIESCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM U JOTIOIHUTEIHHOM JIUTEPATYPhI, HEOOXOIUMOM /1711 OCBOCHUS JUCITUTIITUHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATCILCTBO, T U3aHUs YIeOHOU U
/i y4eOHO-METOIUUCCKOM JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa
1 Ilepoaxos E. ®., Anekcanapos /1. C., Iyoos A. JI., DiekrpocHaOKeHHE U https://e.lanbook.com
aniekTpornorpebiienue B crpoutenbctse, Cankr-IlerepOypr: Jlans, 2021 /book/168533
5 [Tomosa U. C., Dnekrpudeckue MaluHbl. ACHHXPOHHBIE MAalInHbI, MOCKBa! https://e.lanbook.com
MUCUC, 2017 /book/108079
KOJ‘IOMI/I.I/II_IGB 1O. HL’ [IInmapoB A. 1., E‘)J‘ICKTpI/I‘IeCKI:Ie TpaHchopMaTophl, http://www.iprbooksh
3 |Camapa: Camapckuii TOCy1apCTBEHHBIM TEXHUYECKUN YHUBEpcUTET, DBC
op.ru/91158.html
ACB, 2017
JonoJHuTeIbHAS JIUTEPATYPA
1 UrnaroBuu B. M., Poii3 I1I. C., DnekTpudyeckre MaluHbl U https://urait.ru/bcode/
Tpancopmatopsl, Mocksa: M3garensctBo FOpaiit, 2019 433833
lansu O. T., OILHodza3HI)Ie u T‘peX(baBHE)IC CUJIOBBIE TPaHC(bOpMaTOpI)I, https:// iprbooks
2 |Camapa: Camapckuii rocyqapCTBEHHBIN TEXHUYECKH YHHBEpCUTET, DBC
hop.ru/90662.html
ACB, 2017
3 | Tpancdopmarops! Toka. Metoauka oBepku, Mocksa: M3nareabCckuii oM http://www.iprbooksh
OHEPT'US, 2012 op.ru/22771.html
1 Kysaiinie B. U., 3meputenbHbie TpancopmaTopsl Hanpsokerus, Openoypr: | http://www.iprbooksh
OpenOyprckuii rocynapctseHHbiil yauepcuret, ObC ACB, 2004 op.ru/50085.html
5 Kygaiinie B. U., M3mepurenbHbie Tpanchopmaropsl Hanpspkenus, Openoypr: | http://www.iprbooksh
OpenOyprekuii rocypapctseHsbiii yausepcuret, ObC ACB, 2004 op.ru/50085.html
3 Bsbiies I'. b., [lpuctyn A. T'., [lleBuenko A. @., DneKTpudyecKre MamluHbl. http://www.iprbooksh

Yacts II. Cuaxponnsie MamuHsl, , 2014

op.ru/45194.html

OObyuaromuecs u3 ynciia HHBaIU0B U ul ¢ OB3 o0ecnieunBaroTCs meyaTHBIMU U (UJTHN)
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU peCypcaMt B (popmax, alaliTUPOBAHHBIX K OTPAaHUYEHUSIM UX
3/10pOBBSL.

8.2. Ilepeuens pecypcoB uH(MHOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHEeT», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCHUIITUHBI (MOTYJIs)

HanmenoBanme pecypca cetn «/HTEpHET»

DNEeKTPOHHBIN ajipec pecypca

Hrnatouy, B. M. DnekTpuueckue MaliuHbl U
TpaHchopMaTopsl : yued. mocoOue JUIst akaJeMUYECKOTO
OakamaBpuata / B. M. Urnaro-suy, I11. C. Poiiz. — 6-e u3.,
ucnp. u gon. — M. : U3narensctBo FOpaiit, 2018. — 181 ¢. —
(Cepus : [IpodeccrnonansHoe o6pazo-Banne). — ISBN 978-5-
534-00798-5.

https://biblio-online.ru/bcode/413960

Hpo6oB A.B. Dnektpuueckue MamuHbl. [IpakTukym
[DnekTpoHHBIH pecypc]: yueObHoe mocodue/ Ipodor A.B.,
lNanymko B.H.— DnexkTpoH. TekcToBble JaHHbIEe.— MHHCK:
PUIIO, 2017.— 112 c.

http://www.iprbookshop.ru/67794.html

buTtroukuii, 1.b. Dnexrpuyeckue MamuHsbl. /[Burarens
MOCTOSIHHO-TO TOKa. KypcoBoe npoexktupoBanue [DIeKTPOHHBIN
pecypc] : yuebHoe mocooue / M.b. butrorkuii, 1.B. My3buieBa.
— OnexTpoH. gaH. — CII6. : Jlanp, 2018. — 168 c.

https://e.lanbook.com/book/99215




8.3. IlepeueHb cOBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 NaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DJIEKTPOHHBIN aJpec pecypca

DIIEKTPOHHO-O0MOIMOTeUHasi cucteMa m3aarenbera "' IPRsmart”

http://www.iprbookshop.ru/

DJIEKTPOHHO-OMOJIMOTEUHAs cucTeMa u3narenbcersa "'Jlans"

https://e.lanbook.com/

OnexrpoHHas oubianoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucraniuonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOJIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEIHLHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIUIEH3UOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MporpaMmMHOIo obOecrieyeHns

HaumenoBanue

Crioco0 pacnpocTpaHeHHUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Math Cad Bepcus 15

Cy0nuieH310HHOE corlalleHue Ha
ucrnojab3oBanue npoaykros "PTC" ¢
000"Co¢t JlomxucTuk" 10r0BOP
Ne20716/SPB9 2010 r. JIuueusust
OeccpouHast

Matlab Bepcus R2019a

HoroBop NoJ131908369487 ot
01.11.2019 ¢ OO0 "Codrnaita
[IpoekTer". JIutien3us 10
31.12.2025

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

LibreOffice

CB00OOHO pacpoCcTpaHsIeMOe

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUCHHUE TUCIIUTLTAHBI
Ceznenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUN 1 MTOMEIICHUH JIJIT CAMOCTOSITEIIBHOW paOOThI

HaumenoBanue yueOHBIX ayJUTOPUI U
MTOMEILEHUH /JIs1 CAMOCTOSITENIbHOM paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu OOyudeHus

71. Yuebnas naboparopus 3MEKTPOIHEPTETUKH U

KomruiexT TunoBoro 1aboparopHoro 000pyaoBaHus

AJIEKTPOTEXHUKHU: «ABTOMaTHKA Ha OCHOBE IIPOTrPAMMHUPYEMOTO
Vn. Eroposa 1.5/8 KOHTpoJIIepay - 8 mIT.
Avyn. 232E, YueOublii cTeHI «Y MHBIA TOM))

71. IlomerieHus A1 CaMOCTOSITEILHON pabOThI

[Tomemienue ams caMOCTOSATENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoreku, aya. 217): [1K-23 mr., B
T.4. 1 mt.- I[1IK qs murg ¢ OB3 (cucteMuslii 6710k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CII6BI'ACY.

71. YueOHbIe ayAUTOPHH TSI IPOBEICHUS
MPAKTUYECKUX 3aHSATUH, TPYIIIOBBIX U
WHAWBUIYAIbHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJIA U IPOMEKYTOUHON aTTECTalluu

KomMmIuiekt MynbTUMeTuiHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAUO0-CUCTEMA), TOCKA, KOMILJIEKT
yaeOHOM Mebenn, TOIKIIOYeHHE K KOMITbIOTEPHOM
cetu CII6BI'ACY, Beixon B HTEpHET

71. YueOHbIe ayAUTOPHH TSI IPOBEICHUS
JICKIIMOHHBIX 3aHITHIA

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHIM
JIEKIIUOHHOTO THITA, KOMIUIEKT MYJIbTHMEIHITHOTO
o0opynoBaHus (IEpCOHANBHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TPOEKTOpP, IKPaH, ayJU0-CUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT yueOHol MebenH,
noakroueHne Kk kommbiorepHoit cetn CITI6IACY,
BbIXOJ B IHTEpHET




Jnst naBanuaoB u aun ¢ OB3 obecnieunBaroTest crielnanbHbIe YCIOBUS IS TIOTY4YEHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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