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4.5.2 ConepkaHue CaMOCTOSITEIILHON padOThl 00YYarOIIHXCS
Y4eOHo-MeTOIUYECKOEe 00eCIeueHHEe CaMOCTOATEIbHOM paboThl 00YyYaIOIIUXCS 110
TUCIUTLTAHE

@DoHJ OLEHOYHBIX CPEACTB JJIs MPOBEACHHUS MPOMEXKYTOUHOM arTecTaruu
00yJaromuXxcs 1Mo JUCIUTUTHHE

OcHoOBHast ¥ JOMOJHUTENbHAS yueOHasl JUTepaTypa, HeoOXoAumas IJii OCBOCHHS
JTUCIUTUTAHBI

Pecypchr MH(OPMALIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTH «HTepHeT,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLIAHBI

MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCITUTUIUHBI
NudopmannoHHble  TEXHOJIOTHH, HCIIOJIb3YEMbIC npu OCYIIECCTBIICHUU
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obecrniedueHrs 1 MHPOPMAITUOHHBIX CITPABOYHBIX CHCTEM

MartepuanbHO-TEXHUYECKas 0aza, HeoOXoaumas TUTST OCYIIECTBICHHS
00pa30BaTeIBLHOTO MPOIIecca MO TUCITUTUIHHE

[Tpunoxenne Nel. @OoHA OINEHOYHBIX CPEACTB JUISI TEKYLIETO KOHTPOIs
YCIIEBAEMOCTH U TIPOBEACHHSI POMEKYTOTHON aTTECTAIIUU 00yJaIONUXCS

JIuct perucrpanuy U3MEHEHUN
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1 Ilnanupyemble pe3yabTaThl 00y4eHUS 110 JUCHHUILINHE, COOTHECEHHBbIE ¢ IITIAHUPYEMbIMU
pesyiabratamu ocBoenust OIIOII

1.1 Heab n 32124 TUCUMIIJIMHBI

bakanaBp mo HampasieHuto noAarotoBku 13.03.02 DiieKTpo3HEpPreTMka M AIIEKTPOTEXHUKA
JIOJKEH OBITh TIOJITOTOBJICH K TEXHOJOTHUECKOW, SKCILTYaTAIIMOHHON U MMPOSKTHOM JICATEIIEHOCTH.

Heap maucuumiamHbl - cPOpMUpOBATH y OOYYAIOUIMXCS CHCTEMYy 3HAaHMH B 00JacTu
JIEKTPUYECKUX MAIIMH W TPaHCPOPMATOPOB, HEOOXOAMMBIX JUIA IOCICAYIOIIEH TOArOTOBKU
OakayiaBpa, crocOOHOTO K 3()P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3a]1a4 CEIbCKOXO03SHCTBEHHOTO
MIPOU3BOJICTBA, & TAK)KE CIIOCOOCTBYIONIMX JATbHEHIIIEMY Pa3BUTHIO THYHOCTH.

3agaum TUCHMIJIHHBI:

— W3YYHUTh TEOPETHYECKUE OCHOBBI JICKTPUUYCCKUX MAIIWH; OCHOBHBIC TIOHSTHS W IapaMeTphI
JNIEKTPUYECKUX MAIllIWH; YCTPOMCTBO W NPUHIMII JEHCTBUS MAIIUH HOCTOSHHOTO  TOKa;
AJIEKTPOMEXaHUYECKOE TMPEoOpa3oBaHUE SHEPIHMH B MAIIMHE IMOCTOSHHOTO TOKA; XapaKTEPUCTHKU
TCHEpaTOpOB M  JBHrarelieii IMOCTOSHHOIO TOKA; Ha3HAuYeHHEe W 00JacTh  NPUMEHEHHs
TpaHc(hOPMATOPOB; SJICKTPOMATHUTHBIC MPOLECCHl B TpaHCHOpPMATOPE MPHU XOJOCTOM XOJE U IOJ
Harpy3koii;  TpaHcopmanuioo — Tpex(asHbIX ~ TOKOB;  JKCIUIyaTallMOHHBIC  XapaKTCPUCTUKU
TpaHchopMaTopa; TMapaUlelbHYI0  paboTy TpaHc(hOpMaTOpoB; HECHUMMETPUYHYIO  HArpy3Ky
Tpex(da3HpIXx  TpaHCHOPMATOPOB; TEPEXOJTHBIC IMPOIEcChl B  TpaHchopMaropax; OOMOTKH
IEKTPUUECKUX  MAIUH, KOHCTPYKIMM W  TNPUHIMI  JCUCTBHS  ACHHXPOHHBIX  MAIIWH;
JNIEKTPOMArHUTHBIC TPOLIECCHl B ACHMHXPOHHOW MAaIIMHE IPH HArpy3ke; 3JICKTPOMEXaHHYCCKUE
XapaKTEPUCTHKH ACHHXPOHHBIX MAIIWH, IIyCK M PETyJMPOBAaHHE YacTOTHI BPAIICHUS ACHHXPOHHBIX
JBHUTATeNIcH; Ha3HaYeHWEe M O00JACTh IPHUMCHEHHS] CHHXPOHHBIX MAIUH;, XapaKTePUCTUKU
CHHXPOHHOT'O T€Heparopa MpHU aBTOHOMHOW Harpyske; HmapajuielibHyl0 paOdoTy CHHXPOHHBIX MAIlUH,
AIIEKTPUYECKUE MAITMHBI TOCTOSHHOTO U TIEPEMEHHOT0 TOKa MaJIOH MOIIHOCTH.

1.2 KoMneTeHIIUH ¥ HHAUKATOPBI UX J0CTHKEHHU

OIIK-4. Cnoco0eH ucnoibp30BaTh METO/Ibl aHAIM3a U MOJEIMPOBAHUS JIEKTPUUECKUX LIeTIeH U
JIEKTPUUECKUX MAILUH.

Koa u HaumeHoBaHue ®opmupyembie 3YH
HHANKATOPA
AOCTHKEeHHs 3HAHUSA yMeHust HABBIKH
KOMIETEHIINI
1 2 3 4
oOyyarommuiics JIOJDKEH | O0yHarOIIMICS AOJDKEH YMETh |00yJaroIuiicss JT0JDKeH
3HATh 3aKOHBI, | HCIIOJIb30BaTh 3aKOHBI, | BIAJIETh
N-5. OIIK-4 ’ ’
OTMCHIBAIOIINE OTIMCHIBAIOIINE AHATTMTUYECKUMH
AHanu3upyert
AIIEKTPOMArHUTHBIE | 2JIEKTPOMAarHUTHBIE Y | HaBBIKaMH,
yCTaHOBUBIINECS
AIIEKTPOMEXaHNIECKIE AJIEKTPOMEXAaHHUYECKHE MO3BOJISIOIMU
PEKUMBI pabOTHI
MPOIIECCHI, PEKUMBI | TIPOIIECCHl BO BPAIIAIOIIUXCS | OICHUBATH
TpaHchopmMaTopoB u
paboTHI, TPUHLIUII | SIEKTPHIECKUX MallrHaXx | yCTaHOBUBIIHECS
BPALIAIOLINXCS o
patatorit JEHCTBUS  BPAIIAIOLUIUXCS | pa3IMIHBIX THITOB U | pe)KUMBI paboThI
ANEKTPHYECKUX MAIINH
AIIEKTPUIECKUX MalluH | TpancopmMaropax MIPY | BpALIAFOIIUXCS
pa3IMYHbIX TUIIOB,
pa3NMYHBIX ~ TUIOB W |aHaIM3e YCTAHOBUBIIMXCS | IEKTPUIECKUX MAaIINH
WCTIONB3YET 3HAHUE UX
TpaHchopMaTopoB IIPY | PEKUMOB PabOTHI pa3NMYHBIX THIIOB U
PEXXUMOB pabOTHI U
aHaIM3€e YCTaHOBHUBIIHUXCS (b1.0.18-Y.1) TpaHchopMaTopoB
XapaKTePUCTUK
PEXKUMOB pabOTHI (b1.0.18-H.1)
(b1.0.18-3.1)
nJI-6. OIIK-4 oOyuaroruiics JIOJDKEH | 00YYAIOIIMICS JTOJDKEH YMETh |00YyJaoNIMHCs  JODKeH
[IpuMeHsieT 3HaHUs 3HATh byHKIMU W |aHaau3upoBaTh (YHKIWU U |BIAJCTh MeTo/IaMu
(YHKIMI U OCHOBHBIX | OCHOBHBIC XapaKTEPHCTUKHU |OCHOBHBIE  XApAKTEPMCTHKM |aHaIu3a (QYHKUMA M




XapaKTePUCTUK BpaIaroNIuXCs BpaIIaOIUXCs OCHOBHBIX
ANEKTPUICCKUX U AIIEKTPUIECKUX MAIIWH | SJIEKTPHUECKUX MAIIIH | XapaKTePUCTHK
AJICKTPOHHBIX allapaToB |pa3jMYHBIX  TUIOB U |Pa3JIMYHBIX THUTIOB U | BpaIllatouXxcs
TpaHCcHOPMATOPOB TPHU KX | TpaHCHOPMATOPOB ANEKTPUYCCKUX MAIUH
aHaJgn3e U MOJCTUPOBAHIH (b1.0.18-Y.2) pa3sIMYHBIX THUIOB W
(51.0.18-3.2) TpaHc(hOopMaTOpOB
(b1.0.18-H.2)

2 Mecto aucuunuHbl B cTpykType OITOII

JucrumnamHa «DJIeKTPUYECKUEe MAIIMHBD) OTHOCHUTCS K o0s3atenbHON yactu bioka 1 (B1.0.18)
OCHOBHOW TpodeCCHOHANBHON 00pa30BaTeIbHON MporpaMMbl OakajmaBpuara I10 HAMPABICHUIO
noarotoBku 13.03.02 DaeKkTpo3HEPreTHKA U ANEKTPOTEXHUKA, TPOPHUIH - DIEKTPOCHAOKEHHE.

3 O0BbEéM TUCHUNJIMHBI U BHAbI Y4eOHOI padoThI

O6bem nuctuIurHbl cocTaBisgeT 8 3aueTHbIX enunnil (3ET), 288 akanemuueckux yacos (janee

4acoB).

JlMcuuIuIiHa U3yvaeTcs:
— oyHas popma oOyueHus B 4 u 5 cemecTpax.
—3aouHas ¢popma oOyuenus B 4, 5 u 6 cemecTpax.

3.1 Pacnpenesnienne o0beMa JMCUMILIMHBI 10 BUIAM Y4eOHOI padoThI

Bua yuyeOHoii padoThbl

KoanuecTBo yacoB

Ounas dopma

3aounas popma

o0y4eHuUs1 o0y4eHus1
1 2 3
KonrakTHas padoTa (Bcero), B TOM YHCJe NPAKTHYECKAS MOATOTOBKA 144 42
B toMm uuncrne:
Jlexkmun 64 18
[paktuueckue 3anarus (I13) 32 10
Jlabopatopusie 3austus (JI3) 48 14
CamocTtosiTesbHasi pad0oTa 00y4al0IHXCS 90 224
KonTpoab 54 22
O0wmas Tpy10eMKOCTh 288 288
3.2 Pacnipenesienue yueOHOro BpeMeHH 10 pa3jesiaM H TeMaM
Ounas ¢popma o0ydeHus
Ne HaunMeHoBaHue pasaesa u Bcero B TOM THcie
TeMbI TeMbI 4acoB KOHTAKTHAA padora CP | Kontpoas
Jlekuun JI3 113
1 2 3 5 6 7 8 9
Pazmen 1. DiekTpuyecKkre ManTuHBI IOCTOSTHHOT'O TOKA
1.1 | Beeneuue 10 4 - - 6 X
12 DJeKTpuuecKe MAaIIUHBI 65 10 8 5 42 X
MOCTOSIHHOTO TOKA
Pasnen 2. TpanchopmaTopsl
2.1 | Tpauncdopmaropsl 74 10 12 10 42 X
2.2 | ABrotpancopMaTopsl 34 4 - - 30 X
Paznen 3. O0mue Bonpockl TEOPHH OOMOTOK DJIEKTPUUECKUX MAIIMH U TPAHC(HOPMATOPOB




3.1 | O6moTKH TpaHchOpMaTOPOB 19 4 - - 15 X
39 OOMOTKH DIEKTPUICCKUX 9 4 i i 5 X
MAIlUH [IOCTOSIHHOTO TOKa
33 OOMOTKH AIIEKTPUIECKUX 14 4 i i 10 X
MaIllMH IEPEMEHHOT0 TOKa
Pazgen 4. ACHHXpOHHBIE MAIlTMHEI
a1 OO0mme  BOIPOCHI  TCOPHH 14 4 i ) 10 X
MaIllMH IEPEMEHHOr0 TOKa
4.2 | AcHHXpOHHBIE MAIIMHBI 58 10 20 8 20 X
Paznen 5. CHHXpOHHBIE MAITUHBI
5 CHHXPOHHBIC MaIlIUHBI 41 10 8 8 15 X
KonTtpons 54 X X X X 54
Hroro 288 64 48 32 90 54
3aounas popma o0OyueHust
Ne HaunMenoBanue pasaesa u Bcero b 1OM JHete
TeMbl TeMbl 4acoB KOHTAKTHAs padora CP | Konrpoab
Jlekuun J3 113
1 2 3 5 6 7 8 9
Paznen 1. DnexkTpuyeckre MalTuHbl TOCTOSIHHOTO TOKa
1.1 | Beenenue 7 1 - - 6 X
12 OneKTpuyecKue MaIlIVHBI 38 2 4 2 30 X
MOCTOSIHHOTO TOKa
Paznen 2. TpanchopmaTopsl
2.1 | TpaachopmaTops 48 2 2 2 42 X
2.2 | ABrotpancthopMaTopsl 32 2 - - 30 X
Paznen 3. O0uue Bonpockl TEOPUH OOMOTOK JIEKTPHUECKUX MAIIHH M TPaHCPOPMATOPOB
3.1 | O6moTkHu TpaHchOpMaTOPOB 8 2 - - 6 X
3.2 OOMOTKH ANMEKTPUIECKUAX 8 2 i i 6 <
MaIlIMH ITOCTOSIHHOTO TOKa
33 O6MOTKH INEKTPUIECKUX 10 2 i 2 6 X
MAaIlKH [IEPEMEHHOr0 TOKa
Pazgen 4. ACUHXpOHHBIE MAILIMHbI
a1 OOmue  BOIPOCHL  TEOPHH 7 1 i ) 6 X
MaIllMH IEPEMEHHOT0 TOKa
4.2 | AcHHXpOHHBIE MAIIUHBI 58 2 4 2 50 X
Pazpen 5. CUHXpOHHbBIE MAIIMHbI
5 CHHXpOHHBIE MAaIIMHBI 50 2 4 2 42 X
KonTtpoins 22 X X X X 22
HTtoro 288 18 14 10 224 22

4 CprKTypa H CoAEpKaHuE NTUCHUIIJIMHBI, BRIIIOYAIOIIEC MPAKTUYICCKYIO TOATOTOBKY

[IpakTnueckass MOArOTOBKAa NpHU peald3allud y4eOHBIX MPEIMETOB, KYpCOB, IUCLUIUINH
(Momyieit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPaKTUKYMOB, JJAOOPATOPHBIX
paboT M MHBIX aHAJOTMYHBIX BHUJOB Y4YeOHOH NeATeIbHOCTH, NpeAyCMaTpUBAIOIIUX YYacTHe
o0yyaroIuxcs B  BBIMOJHEHUH OTAEIBHBIX JJIEMEHTOB paboOT, CBsS3aHHBIX C Oyayei
Ipo(eCCHOHATILHOMN 1EATENbHOCTBIO.

[IpakTHyeckass MOArOTOBKA MOXET BKJIIOYATh B ceOsl OTJENbHBIC 3aHATHA JIGKIIMOHHOTO THIA,
KOTOpBIE TpeayCMaTpHUBAIOT Iepenady ydeOHoil mHpopManuu o0ydaromuMcs, HEOOXOIUMOHM aiis
MOCTIeTYIOIET0 BHIIIOJIHEHUS pa0oT, CBA3aHHBIX ¢ Oyayliel npodeccuOHaIbHON AeATeNbHOCTHIO.

PekomenayeMblii 00beM NpPaKTUUECKOH MMOATOTOBKH (B MPOIEHTaX OT KOJMYECTBAa YacoB
KOHTAKTHOM pa®oThI) JIsl IUCIUILINH, PEaTU3YIOLIHX:



— yHuBepcanbhble komrereHuu (YK) ot 5 1o 15%;
— obmenpodeccuonanbubie kommnereHuu (OIIK) ot 15 mo 50 %;
— npodeccuonanbubie komnerenuuu (I1K) ot 20 no 80%.

4.1 ConepxxaHue ITMCHHILTHHBI

Pa3zgea 1. DiekTpryeckre MAIIMHBI MOCTOSTHHOTO TOKA

BBeagenue

OcHoBHBIE MOHSATHUSA 3JEKTPOMEXAHUKHU. Knaccudukanus AIEKTPOMEXAHUYECKHUX
npeoOpasoBareneii. ['eneparop Ban-pe-I'paada. KoncTpykius u mpuHIUN paOOThl MHIYKTUBHO-
€MKOCTHBIX u WHyKTUBHBIX AIEKTPOMEXAHUYECKUX npeoOpaszoBarenei. 3HaueHue

ANEKTPOMEXaHUYECKUX npeoOpaszoBareneit TUISE aneKTpudUKau u aBTOMAaTHU3AINH
IMPOU3BOJACTBCHHBIX nponeccoB B CCIIbCKOM XO3SHCTBE. KpaTKa;{ HUCTOpUs Pa3sBUTUA
ANEKTpOMAIIMHOCTPOeHHs.. OCHOBHBIE THIIBI ANEKTPUYECKUX MAIIMH U OO0IIKMe NPUHIUIBI X
YCTPOMCTBA.

DJleKTpUYeCKHe MAIIMHBI MOCTOSIHHOT0 TOKA

Knaccudukanus crnoco00B MOTyYEHUS MOCTOSHHOTO SJIEKTPUUYECKOTO TOKA. YHHUIOJISAPHBINA
reHepaTop. KoHCTpyKIUsl KOJIEKTOpHBIX MamuH noctossHHoro toka (MIIT). Ilpunnun neifctBust
KOJIJIEGKTOPHOTO ABUTATENsl U FeHeparopa.

OCHOBHBIE THIIBI MCIIOJHEHHS MaIIWH IOCTOSIHHOro Toka. HomunanbHbele Benuunubsl MIIT.
Mertoauka pacyera maruutHou renu MIIT.

YCTpolCTBO M NpUHLUI ACUCTBUS TE€HEPATOpOB U JBUraTened, sikopHble oOMoTku, I/C
OOMOTKH SIKOpSI, ypaBHEHUSI PABHOBECHS HANPSDKEHUUM TeHepaTtopa W ABUraTess. DIEeKTPOMarHUTHBIN
MOMEHT MAaIlIHEL.

Peakuusa skopss B MallMHAX IOCTOSHHOTO TOKa. KomMmyTanuss U MeTOAbl €€ YJIyYIlLEeHHS.
Knaccudukanuss mamus 1o crnocoOy Bo30yxkAeHUsI. XapaKTEPUCTUKH T€HEPATOPOB HE3aBUCUMOTO,
MapajuiebHOTO U CMEIIAHHOTO BO30Y KICHHUS.

PerynupoBanne 4YacTOThl BpalleHHs JBHUTaTeIe ITOCTOSHHOTO TOKAa TMapauieIbHOTO |
MOCIIEIOBATEILHOTO BO30YK/IEHUS HM3MEHEHHEM COMPOTHBICHUS SIKOPHOW IeMM M MarHUTHOTO
IMOTOKa.

Cneunanbubie Tunibl MIIT. VX cxembl BKIIOUEHUS U XapaKTEPUCTHKHU.

Pasnen 2. Tpancdopmartopsl

Tpanchopmaropsl

[IpeoOpa3oBanue snekTpudyeckod dHepruu B TpaHchopmarope. OCHOBHBIE — 3aKOHBI
3JIEKTPOMEXAHUYECKOT0 MPeoOpa3oBaHusl SHEPTUH.

OO6sacTi MpUMEHEHUsI U KOHCTPYKIMK TpaHcpopmaTopoB. HazHauenue, 061acTi npuMeHeHus,
NPUHIUN JEHCTBHSI U HOMHHAJbHBIC JaHHBIE TPAaHCPOPMATOPOB. YCTPOHCTBO MAarHUTHBIX CUCTEM,
00OMOTOK, 0aKkOB U JIpYIMX 3J€MEHTOB KOHCTPYKLIMU TpaHchopMaTopoB. OCOOEHHOCTH yCTpOMCTBa
TpaHc(hopMaTOpoB Majloi U OOJIBIION MOIIHOCTH.

IIponieccel B TpancopmaTope mnpu XxosoctoM xoje. OCHOBHOE MAarHHUTHOE IOJIE U TI0JI€
paccesnus. QPopmynsl g OJIC. XapakTepucTMKa HaMarHW4YMBaHUsA. MarHuTHbIE TOTEPH.
ConpoTHuBieHHE B3aUMOUHTYKITHH.

IIporeccrl B TpanchopmaTope npu Harpy3ke. MarHuTHoe 1osie npu Harpyske. MHIyKTUBHOCTH
paccessHust oOMoTok. HamarnmumBarommii Tok u ypaBHeHue paBHoBecuss MJIC. VYpaBHeHHs
paBHOBecHsl HampspkeHUH oOMOTOK. [IpuBeneHHE BTOPUYHBIX BEJIMYMH K MEPBUYHONH OOMOTKe.
DnekTpuueckas cxema 3aMelleHHsl TpaHcdopmaTopa M BeKTOpHas nuarpamma. OmnpeneneHue
[1apaMeTPOB U MOTEPD U3 OIBITOB XOJOCTOTO X0Aa U KOPOTKOTO 3aMbIKaHUSI.



OKCIUTyaTallUOHHBIE  XapaKTEPUCTUKU TpaHC(HOpPMATOpPOB IpPHU  Harpy3ke. 3aBUCUMOCTh
Hanpsbkenus u KIIJ[ ot narpy3ku. PerynupoBanue HanpspkeHHsT TpaHC()OPMATOPOB € OTKIIIOUCHHEM
OT CETH U IIpH HarpysKe.

CxeMbl U TPYIIIBI COSTUHEHUS TPAHC(POPMATOPOB.

[TapannensHas pabGota TpaHchopMaTOpoB. VYCIIOBUS BKIIOYEHHS TpaHC(HOPMATOpPOB Ha
napajuieNibHyI0 padoTy.

ABTOTpaHC(OPMATOPbl: KOHCTPYKTHBHBIE OCOOEHHOCTH, IPEMMYILECTBA U  HEIOCTATKH
aBTOTPaHC(HOPMATOPOB 11O CPABHEHHUIO C OOBIYHBIMH TpaHchopMmaTopaMu. O0IaCTH MTPUMEHEHHS.

Pasnea 3. O0mue Bonpockl TeOpuu 00MOTOK JIEKTPHYECKMX MAllIMH U TPpaHcdopmaTopos

O0MoTKH TpaHc(OpPMaTOpPOB

O6mme cBeneHus o0 oOMoTKax TpaHchopmaTopoB. Buasl o6MoTOK. CXeMbl W TpYIIbI
COeMHEHUI 0OMOTOK TPaHC(POPMATOPOB.

OO0MOTKH MAIIIMH IMOCTOSIHHOI'0 TOKA

OOmue cBeAcHHUs] O SKOPHBIX OOMOTKaX MAaIllMH TOCTOSIHHOTO TOKa. Buasl oomortok. DJIC
cekuuid. [Ipocras merneBas oOmorka. CnokHas meriieBas oomotka. IIpoctas BonmHoBas oOMOTKa.
Crnoxnas BoHOBast 00MoTka. KomMOnHMpOBaHHAsS OOMOTKA.

O0MOTKH MAIIIMH NEPEMEHHOI0 TOKA

Bpamaromeecss ~ marautHoe — mnone.  Co3maHue — Bpamiamomierocs  moias  TpexdasHoi
MIPOCTPAHCTBEHHO-pACHpeIeIeHHON 00MOTKONH. CHMHXpOHHAs 4acToTa BpaimleHus poropa. OOMOTKH
anektpuueckux MammH 1 DJ{C o6mMoTok. OCHOBHBIE TPUHIUITBI yCTPOHCTBa 0OMOTOK. OTHOCIONHBIE
u AByxcioiHbeie Tpexdasnsie o0MoTku. OJIC B HPOCTPaHCTBEHHO-pACHpENeIeHHOH OOMOTKE.
OOMOTOYHBIH KOAPPHUITUEHT.

MaruutoaBmkymnme cuibl  odoMotok. MJIC  karymiku, ofHOW ¢a3el u  Tpex a3
MPOCTpaHCTBEHHO-pacnpeneneHHoil ooMotku. W3menenne MJIC 00MOTKM BO BpeMEHH U B
MIPOCTPAHCTBE.

Pa3nen 4. ACHHXpPOHHbIE MAIIIMHBI

ACHHXPOHHBbIC MAIIUHBI

[lonsaTne acuHXpOHHOM MamMHbL. JlocTOMHCTBA, HeaocTaTku. KOHCTpyKmMs W NpPUHIHAI
NEUCTBUS aCMHXpPOHHOM MamuHbl. CepuM acMHXpPOHHBIX jBurareneil. CTpykTypa W IpUMEpPHI
YCIIOBHBIX 0003HaYeHUI. ACHHXpOHHAs MallliHa IPHU HENOABMKHOM poTope. OCHOBHBIE YpaBHEHHUSI.
Bekropnas nuarpamma. KopoTkoe 3amMblkaHue acCMHXpPOHHOW MalIMHbI. Pexxumsbl ¢azoperynstopa u
Tpex¢a3HOro MHIYKIHUOHHOTO peryisaropa. OOMOTKM MalluH TepeMeHHoro Toka. Kmaccuduxanus
o0MoTOK. OCHOBHBIE TEpPMHUHBI U ONpEAETICHHUS TEOpUH OOMOTOK. IIpMHIMIIBI MPOEKTUPOBAHUS
obmotok. [IpumMep coctaBieHHs] pa3BEepHYTOM CXEMbl OJHOCIONHOW 0OMOTKH. [IpreMbl BBITIOJTHEHUS
uudpoBoi 3amucu U TopueBod cxeMbl. 3Be3da (azoBwix DJIC. JIByxcioiiHbie OOMOTKHM MaIllWH
IepeMEHHOTro ToKa. [IpenmyiecTBa, HETOCTaTKH, OCHOBBI BBINIOJHEHUS pa3BEPHYTON cxeMbl. [IpuemMbl
BBIMOJIHEHUSI OOMOTOK C JIpOOHBIM YHCIIOM Ma30B Ha moiroc-(asy. IlpoctpaHcTBeHHast nuarpamma
MJIC acunxpoHHOro nasurareis. BekTopHas numarpamma acuMHXpoHHOro jasurarens. [IpuBenenue
TpexdasHoi Bpamaromeiics AM K HEMoJBUKHOMY COCTOsHUIO. Paccmorpenue Bpamaromeiics AM
Kak Tpancdopmaropa. T-obpa3Has u [-oOpa3Has cXeMbl 3aMEIICHUs] U dHEPreTHYecKas Juarpamma
ACUHXPOHHOTO JBUTaTeNsd. Bpamaromuié MOMEHT AaCHHXPOHHOTO JBUTaTess. AHamu3 oO0IIero
BBIPAKEHUSI MOMEHTA. Y CTOMYHMBOCTh pabOThl ACHHXPOHHOTO JBUTATEIIS.

Ilyck B X0J aCMHXPOHHBIX JBHrareieil. DJIeKTpUUECKHUEe CXeMbl CIOco0O0B Imycka. PacuerHble
COOTHOWLIEHUS I ONpENEIeHUs MapaMeTpoB Ipolecca Nycka MexaHudecKue XapaKTepUCTUKH
cnoco06oB mycka. KoOpOTKO3aMKHYTbIE ACHHXPOHHBIE JBHMraTe€ld C MOBBIIIEHHBIM ITyCKOBBIM
MOMEHTOM. KOHCTpYKTHBHBIE OCOOEHHOCTH, MEXaHHMYECKHE XapakTepucTtuku. IlapazuTHbie
ACUHXPOHHBIE MOMEHTBI ACHHXPOHHBIX JBHUraresneii. MexaHW4YecKHe XapaKTEPUCTHKU BpallaroluxX
MOMEHTOB 5 U 7 TApMOHUYECKUX COCTAaBIISIIOIIMX. Paboune XxapakTepuCcTHKN aCHHXPOHHOTO ABUTATEIS



U HUX O0ObsicHeHHe. MapKupoBKa BBIBOJOB ACHHXPOHHOIO JBHUratens. PerynupoBaHue 4acToThb
BpallleHHUs aCUHXPOHHBIX nBuratenei. YactoTHoe perynupoBaHue. 3akoH KOCTEHKO - OCHOBHBIE
YpaBHEHMsI M MEXaHWYECKHE XapaKTEPUCTHKH. 3aKOH YIpaBJIEHUS NPU IMOCTOSHCTBE MAarHUTHOIO
IIOTOKA - YpaBHEHMUS, MEXaHUYECKHE XapaKTepUCTUKH. [IpMHIMNMAIBHBIE CXEMBl CHCTEM
perynupoBanus. CTpykTypHas cxema npeoOpas3oBatens 4YacToTbl. [IpuHumm neiictBus u
XapaKTEPUCTHUKU MOCTOBOT'O TPAH3UCTOPHOTO HHBEPTOPA.

HInpoTHO-UMITYJIbCHOE PETYJIUPOBAHUE M DPErYJIMPOBAHUE 110 CHHYCOUIAIBLHOMY 3aKOHY.
WuBeprop ToKa - 6a30Bas cxeMa, XapaKTEPUCTHKH, 00JaCTh UCTIOIb30BaHUS.

PerynupoBanue 4acTtoThl BpallleHHs ACHUHXPOHHBIX JABMraTeiedl HW3MEHEHHEM BEJIHMYMHBI
MUTAIOUIETO HANpPsDKEHUS. YpaBHEHUS U MEXaHUYECKME XapaKTEepUCTUKH. PerynupoBaHue
M3MEHEHHMEM 4YHcia 1oiitocoB. ['paduueckas mHTepHpeTanys, IEKTPUUECKUE CXEMbI PeryJnpOBaHUs
IpU TOCTOSIHHOM MOIIHOCTM W MOMEHTE, MEXaHHYEeCKHE XapPaKTePUCTUKH M HUX OObICHEHHE.
PerynupoBanue BKJIIOUEHHEM peocTaTa B Liellb pOTOpa.

Pabora nBurarens npu HEHOMHUHAIBHBIX YCIOBUSAX. YPaBHEHUS, XapaKTEPUCTHKH, OObICHECHHE
apineHuid. Pabora paBurarenseidl Nnpu HECUMMETPUYHOM HaIpsDKEHMM ceTH. CXeMbl 3aMelIeHHs,
YPaBHEHHS, MEXaHUYECKHE XapaKTEPUCTHKH. ACUHXPOHHBINA JIBUTATENb NP HECHMMETPUU OOMOTKH
poropa. Dddexr I'epreca. ACHHXpOHHBIE KaCKa/lbl, KACKAHbII JIBUTATEb.

Opnoda3uble acuHXpoHHblE aABurarenu. I[lpuHiun  gelcTBus, yCTpoOMcTBO, 00JacTb
npuMeHeHus. IlyckoBble ycTpoiictBa. OpHOo¢a3zHble MUKpPOJIBUIATEIM € SKPaHUPOBAHHBIMU
MOJIIOCAMH.

Pasnen 5. CHHXpOHHBIE MAIIMHBI

CuHXpOHHBbIE MAIINHBI

Ha3nauenue, KOHCTPYyKIMsI, 00JaCTH MPUMEHEHHs M NMPUHLMUI JeHCTBUS CUHXPOHHBIX MAIIMH.
Cuctemsl Bo30yxkaeHns. OCOOEHHOCTH YCTPOCTBA SIBHOIIOIOCHBIX M HESIBHOIIOIFOCHBIX CHHXPOHHBIX
MalIVH.

MarsnuTHOEe 10JIE CHHXPOHHOW MAIMHBI IIPXU XOJOCTOM XOJ€ M Harpyske. Peakuus skops.
PesynpTHpytoniee MarHUTHOE MOJIE NIPU Pa3INYHbIX XapaKTepax Harpy3KH.

[TapameTpbl CHHXPOHHBIX MalIMH B YCTAHOBUBILIEMCS PEKUME U XapaKTEPUCTUKH CUHXPOHHOI'O
reHeparopa, paboTalolero B aBTOHOMHOM peXHMe. VMHIYKTHBHbBIE CONPOTHBIIEHUS CHHXPOHHOM
MamuHbl.  XapakTepUCTUKA  XOJIOCTOTO  XOJd, XAPAaKTEPUCTHKM  KOPOTKOTO  3aMbIKaHUS,
PEryJIupOBOYHBIE U BHEIIHUE XapaKTEPUCTUKU CUHXPOHHBIX T€HEPATOPOB.

BekropHsle quarpaMMbl CHHXPOHHBIX T€HEPATOPOB.

[TapannenbHas paboTa CHHXPOHHBIX MalIMH. BKiloyeHHe Ha mNapauieNbHyl0 paboTy
CUHXPOHHBIX T€HEPAaTOPOB METOIaMU TOYHOM U Ipy00i CHHXPOHU3ALINH.

CunxpoHHble BUTaTenu: padoure u U-oOpa3Hble XapakTepucTHKHU JaBurarens. ConocraBieHne
ACUHXPOHHOT'O ¥ CHHXPOHHOTO JABUTaTEIICH.

4.2 ConeprxaHue JeKIHit

Ounas ¢popma o0yueHust

Ne KosmmuectBo |IIpakTuyeckas

Conep:xanue Jekuui

n/n yacoB NOATrOTOBKA

1 2 3 4

BBenenne. OcHOBHblE TOHATHS 3JIEeKTpoMexaHWKH. Knaccuduxanms
JJIEKTpOMEXaHnYecKuX mpeobpazosateneil. ['eneparop Ban-ne-I'pada.
KOHCTp}IKHI/ISI u ITPUHIUIT pa6OTI)I HHAYKTUBHO-EMKOCTHBIX u
WHAYKTHBHBIX 3JEKTPOMEXaHHMYECKHX Mpeodpa3oBaTesnei

Knaccudukanus crnocoO0oB MOMydYEHUS! TMOCTOSIHHOIO 3JEKTPHUECKOTO
2 TOKA. YHHUIIOJSIPHBINA TeHepaTop. KOHCTpYyKLMs KOJUIEKTOPHBIX MalllWH 3 +
nocrogHHoro Toka (MIIT). Ilpunounm geHcTBHS — KOJUIEKTOPHOTO




ABUTATCIIA W TeHEpaTopa. OCHOBHBIC THWIIBI MCIIOJHCHHUS MAaIlWH
IIOCTOAHHOI'O TOKA.

Homunansubie Benuuuubl MIIT. Mertoauka pacdyera MarHMTHOH Lenu

3 MIIT. TpeboBanus k oomorkam MIIT. OcHOBHBIE OmpeieeHusI B TEOPUU 4 +
obmoTtox MIIT
Peakius sikopst B MalIMHAaX MOCTOSIHHOTO ToKa. KoMMyTarus B MalmHax
4 MOCTOSIHHOTO TOKa. PeryiaupoBaHWe 4YacTOThl BpallleHHs JBUraTeseu 4 +
MOCTOSIHHOT'O TOKa. XapaKTePUCTHKH T€HEPaTOPOB MOCTOSIHHOTO TOKa
5 OOmue cBeneHus 0 SKOPHBIX 0OMOTKAX MallIWH IIOCTOSIHHOTO TOKa. Buabl 4 +
00MOTOK MalIuH MOCTOSTHHOTO Toka. DJIC cekuuii
Konctpykuus n npuniun paboTsl TpaHc@opmaTopa. PexumMer xomocToro
6 X0Jla W  KOPOTKOTO  3aMblkaHus  TpaHcdopmartopa.  PabGota 4 +
TpaHcopmaTopa o1 Harpy3Kon
[NapannensHass  pabora  TpaHcpopmaTropoB.  DKCIUTyaTallOHHEIE
7 XapakTepuctuku  TpaHchopmaropoB. Ilepexomneile  mpomeccsl B 4 +
TpaHcopMaTropax
8 Konctpyxmus u TIPUHITATI paboTHI aBTOTpaHChOpMaTOpa. 4 +
OKcIuTyaTaliOHHbIE XapaKTEPUCTUKH aBTOTPaHC(HOPMAaTOPOB
9 OOmue cBeneHuss 00 0OOMOTKax TpaHc(hOpMaTopoB. Buabl 00MOTOK. 4 +
CXeMBbl U TPYHIIBI COeTUHEHUH 00MOTOK TpaHC(hOpPMAaTOPOB
Koncrpykuust #u  mnpuHUuMn  paboThl  aCMHXPOHHOTO  JBHUTaTElIsL.
10 | AcuHXpOHHas MallliHa TIPU HEMOABIDKHOM porope. Pabouwmii mporecc 7 +
ACHHXPOHHOT'O JIBUTATEIIs
CxeMBbl 3aMelIeHUs] aCHHXPOHHOH MallliHbI. DIeKTPOMArHUTHBI MOMEHT
11 | acunxpoHHOW MamuHEL Paboune W MeXaHWYeCKHWEe XapaKTePUCTHKH. 7 +
PaboTa acHHXpOHHOTO ABHTATENs NPYU HEHOMUHAJIBHBIX YCIOBHUIX
12 KoHcTpykius 1 npuHIMT paboThl CHHXPOHHBIX MalinH. Peakuust skopst 5 +
CHUHXPOHHOTO T€HepaTopa.
13 BekropHble nuarpaMMbl CHHXPOHHOro reHepartopa. llapamnenshas 4 +
paboTa CHHXPOHHBIX T€HEPATOPOB
14 | CuHXpOHHBIH IBUTATENb 1 KOMIIEHCATOP 4 +
OJIC oOMOTOK MamIMH HEPEeMEHHOr0 TOKa IpU CHHYCOMAAIBHOM U
15 | HecuHycOMAaNbHOM pacnpeneneHusx MarautTHoro nomst. MJIC o6moTok 4 +
MAaIlIMH MEPEeMEHHOTO TOKa
Hroro 56 4.64 10 %
3aounasi popma o0yueHusn
Ne . KomnuectBo |IIpakTuyeckas
Coaepxanue JeKmuii
n/n 4acoB NMOAT0TOBKA
1 2 3 4
BBenenne. OcHOBHblE TOHATHSL 3JIeKTpoMexaHWKH. Krnaccuduxanms
1 JNIEKTpOMEXaHWUECKUX mpeoOpa3oBareneil. ['eneparop Ban-ge-I'pada. 1 +
Koncrpykiuss u  npuHOuMn  paboThl  MHAYKTUBHO-€MKOCTHBIX U
WHAYKTUBHBIX 3JEKTPOMEXaHMYECKHX Mpeodpa3oBaTenei
Knaccudukanus crnocoboB MOMy4YEHUS! TMOCTOSIHHOIO 3JIEKTPHUYECKOr0
TOKA. YHHIIOJSIPHBIIA TeHepaTop. KOHCTpyKIMs KOJUIEKTOPHBIX MalllWH
2 nocrossaHOro Toka (MIIT). [lpuHnmm geicTBHA — KOJUIEKTOPHOTO 1 +
nBUraTenss W reHepatopa. OCHOBHBIE THIBI HWCIIOJHEHHWS MallWH
MOCTOSIHHOT'O TOKA.
Homunansubeie Benmuuuubl MIIT. Mertoauka pacuera MarHUTHOM UeNu
3 MIIT. TpeboBanwust k oomoTkam MIIT. OcHOBHEIE OnIpeneneHus B TEOPHH 1 +
oomotok MIIT
Peakuust sikopsi B MalIlMHAX MOCTOSIHHOTO TOKa. KoMMyTaiusi B MalmHax
4 MOCTOSIHHOTO TOKa. PeryiaupoBaHWe 4YacTOThl BpalleHHs JBHUraTelel 1 +

IIOCTOAHHOI'O TOKA. XapaKTepI/ICTI/IKI/I T'CHCPATOPOB MOCTOAHHOI'O TOKaA




O6H.II/IC CBCACHHA O AKOPHBIX 00MOTKAaX MAIlIMH IOCTOSHHOT'O TOKA. BI/II[LI

S " 1 +
00MOTOK MalIiH MOCTOSHHOTO Toka. DJIC cekuii
Konctpykius u nmpuHImn padboTel TpaHcGopMaTopa. PexxuMbl X010cToro
6 |xoma W  KOpPOTKOrO  3aMblKaHusi  TpaHcdopmaropa.  Pabora 1 +
TpaHchopMaTopa moJi Harpy3Kou
[lapannensHass  pabora  TpancpopmaTropoB.  DKCIUTyaTallOHHEIE
7 | xapaktepucTik  TpaHchopmaropoB. llepexomHble  mpouecchl B 1 +
TpaHcopMaTropax
8 Konctpyxmus u TIPUHITATI paboTHI aBTOTpaHchopMaTopa. 2 +
OKCIUTyaTaIlMOHHBIE XapaKTePHUCTHKHA aBTOTPAHC(OPMATOPOB
9 OOmue cBeneHuss 00 0OOMOTKax TpaHC(hOpMaTopoB. Bumbl 00OMOTOK. 1 +
CxeMbl U TPYIIIbI COSTMHEHUH 00MOTOK TPaHC(HOPMATOPOB
Koncrpykiuss u  mpuHIUn — paboThl  aCHHXPOHHOTO  JBHTATEINS.
10 | AcuHXpOHHasi MallldHA TPH HEMOABIKHOM porope. Pabouumii mporiecc 2 +
ACHHXPOHHOT'O JIBUTAaTEJIs
CxeMbl 3aMeIIeHHsT aCHHXPOHHOW MalIMHBI. DJICKTPOMArHUTHBI MOMEHT
11 | acuaxpoHHON MamuHBL Pabodne W MEXaHWYECKHE XapaKTCPHUCTHKH. 2 +
PaboTa acHHXpOHHOTO JBHUTaTeNs MPYU HCHOMUHAIBHBIX YCIOBUIX
12 KoHCTpyKIUsl ¥ MPUHIUI PabOThl CHHXPOHHBIX MAIlMH. Peakius skops 1 +
CHUHXPOHHOTO TeHepaTopa.
13 BekTopHble JmuarpaMMbl CHHXPOHHOTO TeHepatopa. I[lapamienbHas 1 +
paboTa CHHXPOHHBIX TeHEPATOPOB
14 | CuHXpOHHBIN IBUTATENh ¥ KOMIIEHCATOP 1 +
3IC oOMOTOK MallMH TEPEeMEHHOr0 TOKa NpPH CHHYCOWAAIBHOM U
15 | HecMHYCOMIAIBHOM paclpeneicHusx MarautHoro nois. MJIC oOMoTok 1 +
MAIlliH MePEeMEHHOT0 TOKa
HTtoro 18 u. 10 %
4.3 Conep:xanue J1a00paTOPHbIX 3aHATHIA
Ounas ¢gopma 00yueHust
No . KosmmuectBo |I[IpakTHueckas
HanMeHoBaHue J1a00paTOPHBIX 3aHATHI
n/n 4acoB NMOAT0TOBKA
1 2 3 4
1 | I'eHepaTop MOCTOSIHHOT'O TOKA HE3aBUCUMOTO BO30YKICHHUS 2 +
5 'eHepaTopbl TOCTOSHHOTO TOKa MapayiebHOTO W CMENIaHHOTO 5 +
BO30YXKICHUS
3 JIBurateny TOCTOSHHOTO TOKAa TMApajUICNbHOTO M CMENIAHHOTO 5 +
BO30YXICHUS
4 JlBuraresb MOCTOSHHOTO TOKA MOCJIEA0BATEIILHOTO BO30YKICHHUS 2 +
&) Tpéxdazuepiii 1ByX0OMOTOUYHBIH TpaHCPOpPMATOP 4 +
6 | YcTpoiicTBO M MPHUHIUI JeWCTBHs TpaHchopMaTopa 4 +
7 [TapamnensHast paboTa TpaHchopMaTopoB 4 +
8 | Tpéxda3Hblii aACHHXPOHHBIH JBUrATENb C KOPOTKO3AMKHYTHIM POTOPOM 4 +
9 ITyck B X0/ ¥ peryJIMpOBaHKE YacTOThI BpameHUs TPEX(Ha3HbIX 4 +
ACHHXPOHHBIX JIBUTATeIICH
10 Hecummerpuunble peXuMbl  paboThl  TpEX(asHOro  aCHMHXPOHHOIO 4 +
JBHTATels ¢ (ha3HBIM POTOPOM
11 ACHHXpOHHAs MallliHA ¢ (ha3HbIM POTOPOM B PEIKUMAX HHIYKIIHOHHOTO 4 +
peryusTopa, ha3operyisiTopa i peryaupyeMoil peakKTHBHON KaTYIIIKH
12 | TpéxdazHplii CHHXpOHHBIH reHEPaTOp 4 +
13 | TpéxdazHblii CHHXpOHHBIN IBUTATENh 4 +
14 [MapannensHas paboTa CHHXPOHHOTO T€HEPATOPa C CEThIO OOMBINOH 4 +

MOIIIHOCTH




| Mitoro 48u. | 20 %
3aounas popma oOyueHunst
Ne . KonnuectBo |IIpakTnyeckas
u/n HaumeHnoBaHue 1a00paTOPHbIX 3aHATUH 4ACOB HOArOTOBKA
1 2 3 4
1 I'eHepaTop MOCTOSIHHOTO TOKA HE3aBUCHMOTO BO30YKICHHS 1 +
2 | JIBuraTenp NOCTOSIHHOTO TOKA ITOCIIEJOBATEIbHOTO BO30YKICHHS 1 +
3 Tpéxdazupiii AByXx0OMOTOUYHBIH TpaHCPOPMATOP 2 +
4 | YcrpoiicTBO M NpUHIMI IeicTBUS TpaHchopMaropa 2 +
5 TpéxdazHplii aCHHXPOHHBIN ABUTaTENb C KOPOTKO3aMKHYTHIM POTOPOM 2 +
6 HecumMerpuunbele pexxumbl  paboThl  TPEX(PA3HOTO  ACHHXPOHHOTO 1 +
JBUraTessi ¢ hazHbIM POTOPOM
7 Tpéxdazuplii CHHXpOHHBIH TeHEpaTop 2 +
8 Tpéxdazupiii CHHXpOHHEBIH TBUTATETh 1 +
Hroro 14 v, 20 %
4.4 ConepixaHue MPAKTHYECKUX 3aHIATHH
Ounas ¢gopma 00y4eHust
Ne N KoummuectBo |I[IpakTuueckas
HaumenoBanme 1a60paTOPHBIX 3aHATHI
n/n 4acoB MOJAr0TOBKA
1 2 3 4
1 PacueT MarHuTHOM 1IeTTM MAIlIMHBI IIOCTOSIHHOT'O TOKa 8 +
2 | Pacyer MexaHMYECKHX XapaKTEPUCTHK JBUTATENICH MMOCTOSIHHOTO TOKA 4 +
3 OOMOTKH DIIEKTPUYECKHAX MAIIHH IMOCTOSHHOTO TOKA 4 +
4 ITocTpoeHne KpyroBoi JuarpaMMbl aCHHXPOHHOT'O JBUraTesIs IO OMbITaM 6 +
XOJIOCTOTO X012 M KOPOTKOTO 3aMbIKaHHS
&) OOMOTKH AIIEKTPHUECKUX MAIIMH MEPEMEHHOI0 TOKa 6 +
6 | IlocTpoeHue XapakTEpUCTHK CHHXPOHHOTO reHeparopa 4 +
Hroro 32 4. 20 %
3aounasi popma 00yueHusn
No N KosmmuectBo |I[IpakTHueckas
HaumenoBanue 1a60paTOPHBIX 3aHATHI
n/n 4aco0B MOAT0TOBKA
1 2 3 4
1 PacueT MarHuTHOM 1IeTTM MAIlIMHBI IIOCTOSTHHOT'O TOKa 1 +
2 | Pacyer MexaHMYECKHX XapaKTEPUCTHK JIBUTATENIEH MMOCTOSTHHOTO TOKa 1 +
3 OOMOTKH 3JIEKTPUUECKUX MALIMH OCTOSHHOTO TOKa 1 +
4 ITocTpoeHne KpyroBoi JuarpaMMbl aCHHXPOHHOT'O JBUraTessl IO OMbITaM 2 +
XO0JIOCTOTO X0Jd X KOPOTKOT'O 3aMBIKaHHsI
&) OOMOTKH AIIEKTPHUECKUX MAIIIMH EPEMEHHOI0 TOKa 2 +
6 | [TocTpoeHre XapaKTEPUCTHK CHHXPOHHOTO reHepaTropa 3 +
HTroro 10 u. 20 %
4.5 Buabl u coaep:kaHue cCaMOCTOATEIbHON padoThl 00y4Yalomuxcst
4.5.1 Buabl camocTOSATE/IbHOI PAa00THI 00y4a0INXCH
Ne . KoauuecTBO 4acon
Buasl camocTosiTeIbHONH PadoThI 00yYarOIMXCS
n/n 3aounas popma 06yqennn|0qnaﬂ (¢popma oOyuenusi

10




2

[MoxroToBka K JJaOOPAaTOPHBIM PadOTaM U K 3aI[UTE
J1a00paTOPHBIX PaboT

24

10

CaMoCTOSATEeIbHOE H3YUYCHUE OTACIBHBIX TEM U
BOIIPOCOB

140

50

w

IloaroroBka K 3K3aMeHy

30

15

TlonroroBka K 3a4é€ty

30

15

Hroro

224 .

90 u.

4.5.2 Conep:kanue caMoOCTOSITEJILHOI padoThI 00y4YaOIIUXCS

HaumeHoBaHMe TeM U BONIPOCOB

KoanuecTBo yacoB

OuHnas popma
o0yuyeHust

3aouHnas popma
00yueHust

2

3

4

DIIeKTpOMEXaHHIECKOe IpeoO0pa3oBaHUE DJHEPTUH B
JJeKTpudeckuX  MammHaX. OCHOBHBIE — 3aKOHBI |
COOTHOIICHMSI TPe0Opa30BaHusl AICKTPUICCKON IHEPTHU

9

36

XapakTepUCTHKK  T'CHEPAaTOPOB  IOCTOSHHOTO  TOKa:
HE3aBUCUMOTO, napauieIbHOTO u CMEIIaHHOTO
BO30YXKICHUS

20

XapaKTepUCTUKH IBUTaTEJIEH TOCTOSIHHOIO TOKA

20

OKcIUTyaTallMOHHBIE XapaKTEPUCTHKH TpaHchopmaropa.
WU3menenne BropuuyHoro Hampsokenus u  KIIHA, wux
3aBUCHMOCTD OT (2 U CTEIICHH 3arpy3ku Tpancdopmaropa

24

[NapamnensHas padota Tpancdopmaropor. [lapamiensHas
pabota TpanchopmMaTopoB c pa3IMYHBIMA
KoaduIMenTaMn TpaHCHOpMaIii Ha XOJOCTOM XOIy U
nox Harpy3koii. [TapamiensHas pabora TpaHchopMaTopoB
C pa3/IMYHBIMU HANIPSHKCHUAMU KOPOTKOI'O 3aMBIKaAHU A

24

Ilyck B XO4 W perylupoBaHHE YacTOTHl BPALICHUS
ACUHXPOHHBIX JBurateneil. CrocoObl MMycka: MpsSMOH,
PEaKTOpHBIH, aBTOTPaHC(HOPMATOPHBIH, MEPEKITIOUCHUEM
CTaTOpHOH OOMOTKHM CO 3Be3Abl Ha TPEYTOJIbHHK.
Crioco0sl peryaupoBaHus 4aCTOTBI BpalleHUs
ACHHXPOHHBIX JABUTaTeNeH U X OLICHKA

20

OOMOTKH BIIEKTPUUECKUX MAallIiH IMOCTOSIHHOT O,
MIEPEeMEHHOTO TOKa U TPaHC(HOPMaTOPOB

20

ACUHXpOHHBIE JBHUraTeNN C YIyYIIEHHBIMH ITyCKOBBIMH
cBoiicTBaMH. ['Ty0OKOMa3HbI aCHHXPOHHBIN JIBUTATENb:
JIOCTOMHCTBA M HEJAOCTaTKH. ACHHXPOHHBIN JBUTATENh C
JIBOMHON Oenmn4bell KIIETKOW Ha pOTOpe: YCTPOHCTBO
pOTOpHOM  OOMOTKHM, aKTHBHBIE ¥  HMHIYKTHBHBIE
COIIPOTHBIICHUSI BEPXHEH M HIDKHEH OeNTMUbel KIETOK MpH
CKOJIB)KEHUH PaBHOM | 1 OJM3KOM K HYJIIO, TOCTOMHCTBA
Y HEJIOCTATKH JBUTATENIS U XapAKTEPUCTHKHU

20

XapaKTepUCTUKH CUHXPOHHOT'O reHepaTopa.
XapaKTepUCTUKH X0JIOCTOTO X0[a, KOPOTKOTO
3aMBIKaHUS, HAarpy304HbIC, BHEIIHHE, PEryJIUPOBOYHBIC;
PEaKTUBHBIA TpeyrojabHUK 110The; OTHOLIEHHE KOPOTKOIO
3aMBbIKaHUSI CHHXPOHHOI'O FEHEPATOPA

20

10

HapaJ'IJ'IeJ'IBHaH pa60Ta CHUHXPOHHBIX TCHEPATOPOB.
CI/IHXPOHHBIC JABHUI'aTCIIN

20

Hroro

90 u.

224 y,

11




5 Y4ueOHO-MeTOoAMUYECKOE 00ecTiedeHHe CAMOCTOSITeIbHOM PadoThl 00yYaKOIIHXCS 10
AUCIHHIJIMHE

Ounas ¢popmbI 00ydeHHs

Y4eOHo-MeTomMYECKHEe pa3paboTku cojepxkammecs B Hayunoit O6mbmmoreke @I'BOY BO
IOxHo-Ypansckuit ['AY.

Mertoanyeckoe MocoOHue i CaMOCTOSTENBHOIO HM3YYCHHS IUCHUIUIMHBL "DIEKTpUYECKHE
MamuHbl" [DNeKTPOHHBIH pecypc]: s CTYASHTOB OYHOW (OpMBI OOY4YEHHUsS IO HAMPaBICHUIO
noarotoBku 13.03.02 DnexTposHepreTrKa U 3MeKTpoTeXHuKa. [Ipoduns: DnekrpocHad)keHue / Cocr.:
P. B. banun, U. B. HoBuk; FOxHo-Ypansckuii 'AY, UHCTHTYT arpouHkeHepuu. - YenssOMHCK:
HOxHo-Ypanbckuit 'AY, Mammubl TOCTOSHHOTO TOKa M TpaHcopmaropsl. - 2018. - 59 c. Pexum
noctyna: http://nb.sursau.ru:8080/webdocs/emash/67.pdf.

2. Meroanueckoe MOCOOUE ISl CaMOCTOSITENIbHOTO HM3YUYEHHS TUCIUILUIMHBI "DIeKTPUYECKUE
MamuHbl" [DNeKTPOHHBIA pecypc|: s CTYAEHTOB OYHOM (GOpMBbI OOydYeHHS IO HAIPaBJICHHUIO
noarotoBku 13.03.02 DnexTposHepreTrka U dMeKTpoTexHuka. [Ipoduns: DnekrpocHabxeHue / CoCT.:
P. B. banun, U. B. HoBuk; FOxHo-Ypanbckuii ['AY, UHcTuTyT arpomHkenepuu. - YensiOMHCK:
HOxHo-Ypanbckuii I'AY, Cunxponssie snekrpuyeckue Mamumuel. - 2018. - 48 c. Pexxum mocryma:
http://nb.sursau.ru:8080/webdocs/emash/68.pdf.

3aounas ¢popmbl 00yueHHs

YyeOHo-MeTonuYeCKUE pazpaboTku cojepkamuecs B Hayunoit 6ubmmoreke @I'BOY BO
HOxHo-Ypanbckuit T'AY.

1. Meroauueckoe MocoOHe Ui CaMOCTOSITENIbHOTO M3YUYEHHS TUCHHUILUIMHBI "DJIEKTpUYECKUE
MamHbl" [DIIEKTPOHHBIN pecypc]: Ui CTYACHTOB 3a09HON (OpMBI OOYYECHHS IO HAIPABJICHUIO
noarotoBku 13.03.02 DnexTposHepreTrka U 3MeKTpoTexHuka. [lpoduns: DnekrpocHadxenue / cocr.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, Unctutryt arpoummxkenepuu. - YemasiOMHCK:
HOxHo-Ypanbckuit ['AY, Mamunsl noctossHHOro Toka U TpaHchopmaropsl. - 2018. - 59 c. Pexum
noctyna: http://nb.sursau.ru:8080/webdocs/emash/63.pdf.

2. Meroanueckoe MOCOOUE ISl CaMOCTOSITENIbHOTO M3YUYEHHUS TUCHUILUIMHBI "DNEeKTpUYECKue
MamuHbl" [DNEeKTPOHHBIA pecypc]: Ui CTYACHTOB 3a04HOM (OpMBI OOyUYeHHsS MO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTpo3HepreTuka U 3nekTpoTexHuka. [lpoduns: DnexkTpocHadxeHue / cocT.:
P. B. banun, U. B. Hosuk; IOxuo-Ypansckuit 'AY, UHcTuTyT arpoummxeHepuu. - YensiOMHCK:
HOxHo-Ypansckuit 'AY, CunxpoHHble 3nekTpuueckue Mammuuel. - 2018. - 48 c. Pexxum nocryna:
http://nb.sursau.ru:8080/webdocs/emash/64.pdf.

6 ®@oH OLEHOYHBIX CPEICTB /1JIsl MPOBEACHUSI MPOMEKYTOUHON aTTecTAIMU 00yYAIOINXCs 0
AUCUHUILINHE

JU1sl yCTaHOBJIEHUS] COOTBETCTBUSL YPOBHS MOATOTOBKH oOyuaronuxcst Tpedboanusim @I'OC BO
pa3zpaboTan (OHJ OLEHOYHBIX CPEACTB Il TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W IPOBEICHUS
IIPOMEKYTOUHOM arrecTanuu oOydarommxcss 1o JucuuiviiHe. @OHJ OLEHOYHBIX CPENICTB

npeacTasieH B lIprioxenun.

7 OcHOBHAf M JONOJTHUTE/IbLHAS y4eOHAas TUTEPaTypa, He00X0AMMAas J1JIsl OCBOEHUS
AUCUMILINHBI

OcHoBHast W JNONONHUTENbHAs y4yeOHas JuTepaTypa, umeromiascs B Haydnoil Oubnuoteke u
aeKTpOHHOU HH(pOopManmoHHo-00pa3oBatensHOM cpeae DT'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas JuTepaTypa
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http://nb.sursau.ru:8080/webdocs/emash/67.pdf
http://nb.sursau.ru:8080/webdocs/emash/68.pdf
http://nb.sursau.ru:8080/webdocs/emash/63.pdf
http://nb.sursau.ru:8080/webdocs/emash/64.pdf

1. Enudanos, A. I1. Dnekrpuueckue mMamuuel: yuyeOHuk / A. I1. Enudanos, I'. A. Enudanos. -
Cankr-IlerepOypr: Jlans, 2021. - 300 c. - ISBN 978-5-8114-2637-9. - Tekcrt: anekTpoHHbii // Jlanb:
3JIEKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/167448.

2. IlpakTUKyM 1O 2JIGKTPUUYECKHM MaliuHaM [DIJIeKTpOHHBIN pecypc]: yueb. mocodue / A.A.
[MonkoB [m mp.]; UTAA. - Yensbunck: UT'AA, 2014. - 181 c.: un., tadm. - ISBN 5-88156-360-3.
http://nb.sursau.ru:8080/localdocs/emash/38.pdf.

3. Berosekuit B.JI. Dnextpudeckue mammnsl / B.JI. BeroBekuit; MunuctepctBo o0pa3oBaHus u
Hayku Poccuiickoii ®eneparnuu, Cubupckuii GenepanbHblii yHUBEepcUTET. - KpacHosipck: Cubupckuii
denepanpablii yHUBepcuret, 2013. - 464 c.: un., Tabn., cxeM. - bubmuorp. B xH.. - ISBN 978-5-7638-
2518-3; To xe [Daexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=363964.

4. beikoBckuii B.B. HccrenoBaHue 3IEKTPUUECKUMX MAIIUH: JTa0OpPATOPHBIA MPAKTUKYM:
yuebnoe mocooue / B.B. BbwikoBckmii, .M. I'mpdanoB; MuHHCTEpCTBO 00pa30BaHUsS M HAYKH
Poccwiickoit denepanuu, OenepalibHOE TOCYIAPCTBEHHOE OI0PKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 TpodecCHOHaNbHOr0 ob0pa3zoBanHusi «OpeHOyprckuil rocylapCTBEHHBIN YHUBEPCHUTET,
Kadenpa aBTOMaTH3UPOBAHHOTO JIEKTPONPUBOJA U AIIEKTpoMexaHUKH. - OpeHOypr: OpeHOyprekuii
rocyaapcTBeHHbI yHuBepcuteT, 2015. - 112 c.: Tabiu., cxemsl, ui., rpad. - bubnuorp. B ku. - ISBN
978-5-7410-1215-4; To xKe [DnexTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364814.

5. Banypun, B. H. Dnekrpuueckue mMammuel: yaeOHUK it By3oB / B. H. Banypun. - 2-e usz.,
uchp. - Cankr-IlerepOypr: Jlans, 2021. - 304 c. - ISBN 978-5-8114-8093-7. - TekcT: 2MeKTPOHHBIN //
Jlanb: anmexTpoHHO-OnOMMoTeunas cucrema. - URL: https://e.lanbook.com/book/171848.

JlonoIHUTEIbHAS JINTEpaTypa

1. Enudanos, A. I1. DnekTpomMexaHndecKue mpeodpa3oBaTenu SHeprun: yueoHoe mocoodue / A.
I1. EnucdanoB. - Cankrt-IlerepOypr: Jlanp, 2021. - 208 c. - ISBN 5-8114-0543-X. - Tekcrt:
AEKTPOHHBIN /l Jlanb: ANEKTPOHHO-OMOIMOTeYHAs CUCTEeMA. - URL:
https://e.lanbook.com/book/167714.

2. TlpaktukyMm 1o anekrpudeckum mammHaM [Tekcr] / Byropun B.A., Jlopoxos b.B., Emern
B.®.; nmox obur. pen. A. A. ITactonosa. - Yensbunck: b. u., 1995. - 216c¢.: un. - bubnuorp.: c. 216. -
ISBN 5-88156-036-1.

3. Banypun, B. H. CratopHble OOMOTKM aCHHXPOHHBIX 3JIEKTPUUYECKHX MAIIUH: ydyeOHOe
nocodue / B. H. Banypus. - 2-e uzn., ucnp. u gon. - Cankr-IlerepOypr: Jlans, 2021. - 224 c. - ISBN
978-5-8114-1769-8. - Texkct: anekTpoHHBIN // JlaHb: 31meKTpoHHO-OnMOMMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/168991.

8 Pecypcm I/Il—l(l)OpMaIIHOHHO-Te.]'IeKOMMyHI/IKalII/IOHHOﬁ ceTn «](IHTepHeT», H606X0)II/IMbIe AJISA
OCBOCHHUSA JUCHHUIIJINHBI

1. EnnHoe oKHO J1ocTyna K yueOHO-MeTOJMUecKuM pa3zpaboTkam https://toypray.pd
2. OBC «Jlanwy http://e.lanbook.com/
3. Yuusepcurerckas 6ubnrnoreka ONLINE http://biblioclub.ru

9 MeTtoanyeckue yKazaHus I 00y4alOUIUXCSl 10 OCBOCHHIO THCIMIIIMHBI

Ounas ¢popma o0ydeHus1

Y4eOHo-MeTOnUYECKHE pa3paboTku, uMmeromuecs B HayuHoit OuOIMoTeKe W ANEKTPOHHOU
nHpopMannonHo-o6pazoBatenbHOM cpeae PI'BOY BO I0xHo-Ypansckmii [AY.
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https://e.lanbook.com/book/167448
http://nb.sursau.ru:8080/localdocs/emash/38.pdf
http://biblioclub.ru/index.php?page=book&id=363964
http://biblioclub.ru/index.php?page=book&id=364814
https://e.lanbook.com/book/171848
https://e.lanbook.com/book/167714
https://e.lanbook.com/book/168991

1. Meronnyeckoe  mocobue Ui CaMOCTOSITEIBHOIO  W3Y4EHUS  JAMCLUIUIMHBI
"DnexTpudyeckue MamuHbl" [DIEKTpOHHBIA pecypc]: IUIsl CTYASHTOB O4HOM (opMbl 0oOyueHHs IO
HampaBiieHWt0 noarotoBku  13.03.02  DnekTtposHepreTMka W dJIeKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenne / coctr.. P. B. banun, W. B. HoBuk; HOxHo-Ypansckuii ['AY, HuctutyT

arpounxkeHepun. - YemsOunck: HOxHO-Ypanbckuiik ['AY, MammHbpl TOCTOSHHOTO TOKa |
tpancdopmaropsl. - 2018. - 59 ¢. Pexxum nocryna: http://nb.sursau.ru:8080/webdocs/emash/67.pdf.
2. Metonuueckoe  mocobue AN CaMOCTOSITENIBHOTO — M3YYEHHUS  JUCIUILIMHBI

"DnexTpudyeckue MamuHbl" [DIEKTPOHHBIA pecypc|: IUisl CTYJSHTOB OYHOH (opMbl 0oOyueHHs IO
HampaBjieHHt0  noarotoBku  13.03.02  DnekTtposHepreTMka W JJIEKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenune / coctr.. P. B. banun, U. B. HoBuk; HOxHO-Ypansckuii ['AY, HucTUTYT
arpounxeHepun. - Yemsaounck: IOxHo-Ypansckuit ['AY, CUHXpOHHBIE 3JEKTPUYECKHE MAIIWHBL. -
2018. - 48 c. Pexxum noctyma: http://nb.sursau.ru:8080/webdocs/emash/68.pdf.

3. Metoauueckre yka3aHus K J1aOOpaToOpHbIM paboTaM MO TUCHUILIMHE "DIEeKTPUYECKHe
MamHbl" [DIEKTPOHHBIN pecypc]: Ui CTYACHTOB OYHON (OpMBI OOydYEHHs [0 HAIPaBICHUIO
noarotoBku 13.03.02 DnekTposHepreTuka u 3eKTpoTexHuka. [Ipoduns: DnexkTpocHabkeHue / COCT.:
P. B. banun, . B. HoBuk; FOxHo-Ypanbckuii ['AY, UHCTUTYT arpowHkeHepuu. - YensiOMHCK:
HOxno-Ypanbckuit 'AY, YUacte 1. MammHbl MOCTOSHHOTO TOKa U Tpanchopmaropsl. - 2018. - 44 c.
Pexxum noctyna: http://nb.sursau.ru:8080/webdocs/emash/65.pdf

4. MeTtoauueckre yka3aHus K J1a0OpaTopHbIM paboTaM MO TUCHUILIMHE "DIEeKTPUYECKHe
MamHbl" [DIIEKTPOHHBIN pecypc]: Uil CTYACHTOB OYHOH (OpMBI OOydYEHHs [0 HAIPABICHUIO
noarotoBku 13.03.02 DnexTposHepreTrka u 3MeKkTporexHuka. [Ipoduns: DnekrpocHadxenue / coct.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, Uncturyt arpoumnxxenepuu. - YemasiOMHCK:
HOxno-Ypanbckuit 'AY, Yacte 2. Mammnasl nepemenHoro toka. - 2018. - 47 c. Pexum nocryna:
http://nb.sursau.ru:8080/webdocs/emash/66.pdf

3aounas ¢popma 00yueHusn

VY4eOHo-MeTOoMuecKuEe pa3paboTku, umeromuecs B HayuHolt OuOimoTeke U AIEKTPOHHOMU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FHOxHo-Ypansckuii [AY.

1. Meroauueckoe mocoOue Al CaMOCTOSTENbHOTO M3Y4EHHUS JUCHUIUIMHBL "DIeKTpUdecKue
MamuHbl" [DNEeKTPOHHBIA pecypc]: Ui CTYACHTOB 3a04HOM (OpMBI OOyUYeHHsS MO HAIPABICHHUIO
noarotoBku 13.03.02 DnexTposHepreTuka M 3neKTpoTexHuka. [Ipoduns: DnexTpocHabxeHue / cocr.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, UHcTUTYT arpoumxeHepuu. - YensiOMHCK:
HOxHo-Ypanbckuit 'AY, MammHbl TOCTOSHHOTO TOKa M TpaHcopmaropsl. - 2018. - 59 c. Pexum
noctyna: http://nb.sursau.ru:8080/webdocs/emash/63.pdf.

2. Metoaunueckoe mMocoOue A CaMOCTOSATENBHOTO M3yuYeHHsl AMCLUUIUIMHBI "DJIeKTpUuecKue
MamuHbl" [DNEKTPOHHBIA pecypc|: Ui CTyACHTOB 3a04HOM (OpMBI OOyUYeHHS MO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTposHepreTuka M 3nekTpoTexHuka. IIpoduins: DnexrpocHadxeHue / cocr.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, UHcTuTyT arpoummxeHepuu. - YenasiOMHCK:
HOxHo-Ypansckuit 'AY, CunxpoHHble 3nekTpuueckue Mammuuel. - 2018. - 48 c. Pexxum nocryna:
http://nb.sursau.ru:8080/webdocs/emash/64.pdf.

3. Meroauueckne ykazaHus K JaOOpaTOpHBIM paboTaM MO AUCLUIUIMHE "DJIeKTpUYecKue
MamuHbl" [DNEKTPOHHBIA pecypc|: Ui CTyACHTOB 3a09HOM (OpMBI OOyUYEHHS TO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTposnepreTuka M 3MeKTpoTexHuka. [Ipoduins: DnekTpocHadxenue / cocr.:
P. B. banun, U. B. HoBuk; FOxuno-Ypanbckuii ['AY, UHcTtuTyT arponnxkenepuu. - YemasiOMHCK:
OxHo-Ypansckuit 'AY, Yacts 1. Mammmnbl nocTOSSHHOTO TOKa U TpaHchopmaTopsl. - 2018. - 44 c.
Pexxum noctyna: http://nb.sursau.ru:8080/webdocs/emash/61.pdf.

4. Metoanueckue YyKa3aHUs K JaOOpaTOpHBIM paboTaM MO JUCHUIUIMHE "DIEKTpUYecKHue
MamuHbl" [DNeKTPOHHBIA pecypc|: Ui CTyACHTOB 3a049HOM (OpMBI OOyUYEHHS TO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTposHepreTuka M 3nekTpoTexHuka. [Ipoduins: DnexrpocHadxenue / cocr.:
P. B. banun, U. B. HoBuk; FOxHo-Ypanbckuii ['AY, UHcTtuTyT arponnxkenepuu. - YemasiOMHCK:
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http://nb.sursau.ru:8080/webdocs/emash/65.pdf
http://nb.sursau.ru:8080/webdocs/emash/66.pdf
http://nb.sursau.ru:8080/webdocs/emash/63.pdf
http://nb.sursau.ru:8080/webdocs/emash/64.pdf
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IOxHO-Ypanbckuii 'AY, Yacte 2. Mammasl nepemenHoro toka. - 2018. - 47 c¢. Pexxum noctyma:
http://nb.sursau.ru:8080/webdocs/emash/62.pdf.

5. Meroauueckue yKa3aHHMsT K BBIIOJIHEHHIO KOHTPOJBHBIX pabOT MO JUCIHILIUHE
"DnexTpudyeckue MamuHbl" [DIEKTPOHHBIA pecypc]: A CTYJIEHTOB 3a0YHON (OpPMBI 0OydeHUs IO
HampaBiieHHt0  noarotoBku  13.03.02  DnekTtposHepreTMka W dJIeKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenune / coct.. P. B. banumn, U. B. HoBuk; HOxHo-Ypanbckuii ['AY, HuctuTyT

arpounkeHepu. - YenaOunck: IOxkHOo-Ypansckuit ['AY, 2018. - 26 c¢. Pexum npocryna:
http://nb.sursau.ru:8080/webdocs/emash/60.pdf.

10 UndopManinoHHBIE TEXHOJIOTHH, UCNIOJIb3yeMble MPH OCYIeCTBIEHUH 00Pa30BaATEILHOTO
npouecca no JTUCHUILINHE, BKJIOYAs lepeyeHb MPOrPpaMMHOro odecrieyeHus u
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubnuoTreke ¢ TepMUHAIBHBIX CTAHIMNA MPEJOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:

— ACC «Cenbxosrexnuka». [oroBop Ne 0309/260/44 13.11.2020 o mnepenaye
HEHCKIIIOUUTEIBHBIX (TI0JIb30BATENIBCKUX ) MIPAB Ha MMPOrPaMMHOE 00ecIieUeHue,

— HNCC «Texakcnept». JloroBop Ha okazanue yciayr Ne 2088/11/44 24.02.2021;

— 9OBC «JIAHb». JloroBop Ne 13/44 24.02.2021;

— OBC «YHuBepcuterckas 6ubnuoreka onnaitn». KonTpakt Ha okazanue ycayr Ne 12/44 ot
24.02.2021,

— OBbC «Axagemust». Jlunensnonnsiit noroBop Ne 6515/20/124/44 na npenocTaBieHue A0CTyIIa
k OBC IPRbooks ot 15.05.2020;

— NCC «Texakcnepr». [Joroop Ne 122/44 na okazaHue yCIyr IO IPEJOCTaBIECHUIO 1OCTYyNa K
9BC ot 15.05.2020;
— HOB. JIunien3znonnoe cornamenne Ne 14118 01.08.2014.

[TporpammHoOe oOecrieueHue:

- Windows 10 Home Single Language 1.0.63.71 Oneparmonnas cucrema JJorosop Ne 11464 ot
09.12.2016;

- Microsoft OfficeStd 2019 RUS OLP NL Acdmc OducHblii NakeT NPHIOKCHUH
JIuniensuonHskIil qorosop Ne 11353/409/44 ot 25.12.2018 1

- Google Chrome Be6-0pay3ep CBoboano pacnpoctpansemoe 10 (becruiatHoe mporpamMmHoe
obecrieueHue);

- MyTestXPRo 11.0 CsoGomHo pacmpoctpansemoe I10 (becmmatHoe mporpamMMHOE
obecrieuenue);

- Kaspersky Internet Security AnTHBUpyCHOEe mporpammHoe oOecreueHue JloroBop Ne
10405/121/44 ot 04.04.2019 1;

- nanoCAD DOnekrponnas Bepcus 10.0 nokameHas CuHcTeMa aBTOMaTH3HPOBAHHOTO
npoektupoBanus (CAIIP) Ceprugpukar: NCEL100-03631 ot 04.06.2019 r.;

- PTC MathCAD Education - University Edition Cucrema kommbioTepHO#H anreOpsr Ne
10554/134/44 ot 20.06.2018 r.;

- KOMIIAC 3D v1I8 Cucrema aBromarusupoBaHHoro mpoektupoBanus (CAIIP)
CyO6auuen3unonssiii jorosop Ne KAJ[-18-0863 ot 06.07.2018 1.

11 MaTepuaibHO-TeXHHYecKast 0a3a, He00X0AMMAasi I OCYLeCTBJIEHUs 00pa30BaTeJbLHOI0
npouecca no AUCHUILINHE

Y4eOHble ayAUTOPUM ISl IPOBEACHUS 3aHATHH, IPEAYCMOTPEHHBIX MIPOrPaAMMOi, OCHALICHHbIE
0o0opyaoBaHNeM M TeXHHYECKHMH CPeICTBAMHU 00y4eHHU s
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http://nb.sursau.ru:8080/webdocs/emash/62.pdf
http://nb.sursau.ru:8080/webdocs/emash/60.pdf

1. VuebHble ayauTOpUH, OCHAIIEHHbIE OOOPYJOBAHMEM U TEXHUYECKUMHU CPEICTBAMH IS
BBITIOJIHEHUS J1abopaTopHbIX pador (YemsOuHckas o6i., r. Yensbunck, yn. Kpacnas, 38, yueOHbIN
kopmyc, ayautopun Ne 0153 u 0160).

2. YueOHas ayAauTopusi HJsl TPOBEACHUSA 3aHATHH JIEKIIMOHHOIO M CEMHHApCKOTO THIIA,
KypPCOBOT'O IPOEKTUPOBAHMUSI, TPYNIIOBBIX M MHAWBUIYAJTbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS U
MPOMEXYTOYHOH arrtectaruu (YensOumHckas o6m., T. Yensiounck, yiu. Kpacuas, 38, yueOHbIN KOpITYyC,
aynutopuu Ne 2035).

IHoMemeHust AJ1s1 CAMOCTOATEIbHOI PadoThI 00y4YaKOIIMXCS

1. IlomemeHue s CaMOCTOSTENBHOW paboThl oOywaromuxcs (YensOunckas o007d., T.
UensObunck, npocnekt Jlennna, 75, rinaBusiid kopnyc, ayautopus Ne 303).

Hepeqeﬂb 060py}IOBaHI/Iﬂ H TEXHUYECKHUX CPEACTB Oﬁy‘leHHﬂ

Aynuropus 0153

1. Crenx ans wW3ydeHHs TeHEpaTopoB mocTossHHOro Ttoka (OY0000009311/YC-1)
(;maboparopubie padoter Nel(1), Ne2(2, 3))

2. CteHa asl M3y4YeHUs] XapaKTePUCTUK JBHUraresis moctosaHoro Toka (OY0000009311/YC-4)
(;maboparopubie paboTel Ne3(4, 5), Ned(6))

3. CTeHI N0 H3YUYEHUIO XapaKTEPUCTHK Tpex(hazHOro ABYXOOMOTOYHOro TpaHchopMaTopa
(OY0000009311/YC-9) (madbopatopnast pabota Ne5(7))

4. Crenn and wu3ydyeHUS XapaKTepUCTHK TpaHchopmaropa U  aBTOTpaHchopMaropa
(OY0000009311/YC-2) (maboparopHast padbota Ne6(40))

5. CTeHa Mo M3YYEHHIO METOJIOB MAapKUPOBKH OOMOTOK TpaHchopMaropa U OIMpelelIeHHUI0
rpymrsl coequrenus (OY0000009311/YC-6) (s1aboparopnast padota Ne7(8))

Aynurtopus 0163

1. KommiekT TUIOBOTo J1ab0paTopHOro o0opynoBaHus «DiekTpuueckue mamuHby OMI1-C-K
(OY0000009311/YC-7) (maboparopusie pabotsr Ne8(14), Ne14(23)

2. CreHn sl MCCIICIOBAHUS CIIOCOOOB IyCKa M PETYJIMPOBAHHS YaCTOTHl BpAIICHHS
Tpéx(a3HbIX ACHHXPOHHBIX JBHTAaTElIed M OMpEICc/CHHs MapaMeTPOB ACHHXPOHHOW MAITHHBI IS
noctpoeHust Kpyropoit guarpamMmsr (OY0000009311/YC-3) (maboparophast padota Ne9(15))

3. CreHn ajis UCCIEIOBAHUS HECUMMETPUUYHBIX PEKHUMOB Pa0OThI TpEX(}HA3HOro ABHUIraTelns C
(basHbIM POTOPOM H PEKHUMOB C HenmoAaBMWXHBIM potopoM (OY0000009311/YC-5) (maboparopHbie
paboter Ne10(17), Nel11(19))

4. Crenn mo w3ydeHuto TpéxdasHoro cuuxponHoro rexeparopa (OY0000009311/YC-10)
(;raboparoprast pabota Nel2(22))

5. Crenn mo wusydeHuro Tpéxdasnoro cuaxponHoro asurarens (OY0000009311/YC-4)
(;maboparopuast pabota Nel3(25)).

16



IIPH/IO/KEHHUE Nel

P®OH/J OHEHOYHbLIX CPEIACTB

AJIL TEKYIICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU HpOMe}KYTOQHOﬁ aTTcCTanuu 06y‘laIOH_[I/IXC${
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1 KomneTeHUMu U MX HHAMKATOPHI, GopMupyeMble B IIpoLiecce 0CBOEHHUS TUCIHUTIIUHBI

OIIK-4. CiocobeH ucnosib30BaTh METO/Abl aHAJIN3a U MOJCIMPOBAHUS DJICKTPUUCCKUX IENel 1
AIEKTPUUYECKUX MAIIHH.

Kon n Dopmupyembie 3YH
HAHMeEHOBaHWUe HanmenoBanue
HHAMKATOpPA OLIEHOYHBIX
3HAHUS yMeHust HABBIKH
JAOCTHKEHUSI cpeacTB
KOMIIeTeHIINH
1 2 3 4 5
WJI-5. OTTK-4 oOyJaroruiics oOyJaroruiics oOyJaroriics
) JIOJDKEH 3HATh | JOJDKEH YMETB | JOJKEH BIIAJICThH
AHanuzupyer Texymas
3aKOHBI, WCTIONb30BaTh aHATTUTUYECKUMHU
YCTaHOBUBIIINEC aTTecTanus:
OTIMCHIBAIOIINE 3aKOHBI, HaBBIKaMH,
S pEKUMBI - OTYET 1O
HIIEKTPOMArHUTHBIEC H | OTIMCHIBAIOIINE TIO3BOJISIOIIIMU .
paboThI nabopatopHoi
9JIEKTPOMEXaHUYECKH |3JIEKTPOMArHUTHBIE U |OLECHUBATH ]
TpaHchopmaTop pa0ore;
OB U € IMPOLCCChI, PEIKHUMBI | 3JICKTPOMEXAaHNYCCKN |YCTAHOBUBIIUCCIA - OTBET Ha
paboThI, TIPHUHLIAT | € MIPOILIECCHI BO | PeKUMBI paboTsl
BPAIIAOIIUXCS o MPaKTUIECKOM
JeUCTBHS BPAIIAIOIIIXCS BPAIIAOIIUXCS .
INEKTPHYECKUX 3aHATHY;
BPALIAFOIIIXCS AIIEKTPUIECKUX INEKTPUUECCKUX )
MalliH - TECTHPOBAHNE;
ANEKTPHIECKUX MallMHaX Pa3IMYHBIX |[MAllMH  Pa3IHYHBIX
Pa3ITMYHBIX - KOHTPOJIbHAS
MallMH  Pa3JIMYHBIX | TUIIOB | TUTIOB u
THUIIOB, paborta
THIIOB u | TpancdopmaTopax TpaHcPOpPMaTOPOB
HCTIONB3YeT [Mpomexxyrounas
TpaHchOpMaTopoB npu aHanuze (b1.0.18-H.1)
3HaHUE UX aTTecTauus:
npu aHaJN3e | yCTaHOBUBILIMXCS :
PEKIMOB - DK3aMeH;
YCTaHOBHBIINXCS PEKUMOB PabOTHI .
paboThI U - 3au€T
xapaxTepmer | PEIMOB paboThI (b1.0.18-Y.1)
PAaKTep (51.0.18-3.1)
oOyJaroruiics oOyJaroruiics oOyJarouiics Texymas
JOJDKEH 3HATh | TOJKEH YMETB | IOJIKECH BJIaJETh aTTecTalus:
(YHKIIMU ¥ OCHOBHBIC | aHATU3UPOBATH METOJaMHU aHanusa - OTYET I10
NJI-6. OIIK-4 |xapakrepucTuku (GYHKIIMU ¥ OCHOBHBIE | (DYHKIIMH ¥ OCHOBHBIX J1a00paTOpHOI
[Mpumensier | BpalaroIIMUXCs XapaKTEePUCTUKU XapaKTePUCTHK pabore;
3HAHHSA IMEKTPHYECKUX BPAIIAFOIIIXCS BPALIAOIINXCS - OTBET Ha
(GyHKIMI ¥ |MallMH  Pa3iIMYHBIX | 3JIEKTPHUECKUX IIEKTPHUYECKUX PaKTHYECKOM
OCHOBHBIX THUIIOB M |MalliH  pa3JIMYHbIX |[MAlIMH  Pa3IMnYHBIX 3aHATHH,
XapakTEPUCTUK | TPaHCHOPMATOPOB THTIOB Y | THTIOB M| - TECTHPOBaHHE,
DJIEKTPUYECKUX |IPH HX aHaIM3e M |TpaHc(hOpMaTOpoB TpaHcPOpPMaTOpPOB - KOHTPOJIbHAS
1 3JIEKTPOHHBIX | MOJAEIUPOBAHUHI (b1.0.18-Y.2) (b1.0.18-H.2) pabora
anmnapaToB (b1.0.18-3.2) [IpomexyTounas
aTTecTalus:
- DK3aMeEH;
- 3a4€T

2 Hoxa3aTeJm, KPUTEPUHA U HIKAJIA OHCHUBAHUA HHIAUKATOPOB HJOCTUKCHU A KOMIIeTeHII NIl

NJI-5. OIIK-4. Ananusupyer ycTaHOBUBIIHECS PEXUMBI pabOThl TPAHCHOPMATOPOB M BPAIIAIOIIHXCSI
INEKTPUIECKHUX MAIIUH Pa3IMYHBIX THIIOB, HCIIOIB3YET 3HAHNE UX PEKUMOB PabOTHI M XapaKTEPUCTHK.

IMoka3zaresin Kpurtepun u mkaJjia olieHUBaHNUA Pe3yJIbTATOB 00YYeHHs MO JHCIUILTHHE
OlleHHBAHMS . .
Henocratounsiii HocraTounblii . N
(dpopmupyembI Cpennmii ypoBeHb | Bbicokmii ypoBeHb
YPOBEHb yPOBeHb
e 3YH)

1 2 3 4 5

51.0.18-3.1 o0OyJaronuiicst He | o0yJaroImics ciabo 00y4arouuiics ¢ 00y4aronuics ¢
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3HAET 3aKOHBI, 3HAET 3aKOHBI, HE3HAYUTEIHHBIMU TpeOyemon
OTMCHIBAIOIINE OIHCHIBAIOIINE omuoOKaMu CTETICHBIO MMOTHOTHI
AJICKTPOMATHUTHBIC | 3JCKTPOMAarHUTHbBIC OT/ICTIbHBIMH Y TOYHOCTH 3HAET
u u po0eiaMu 3HaeT 3aKOHBI,
ANEKTPOMEXAHNYECK | DIEKTPOMEXaHHYECK 3aKOHBI, OTMCHIBAIOIINE
W€ MPOIECCHI, W€ TPOIECCHI, OTMCHIBAIOIINE JJIEKTPOMArHUTHBIE
PEXHUMBI paOOTHI, PEXUMBI paOOTHI, AJIEKTPOMAarHUTHBIC u
MIPUHIIUI TSHCTBUS MIPUHIIUT ICHCTBUS u ANEKTPOMEXaHHUECK
BPALIAFOIIUXCS BPAIIAFOIIUXCS JNIEKTPOMEXAHUIECK We MPOIECCHI,
ANEKTPUICCKHUX AIEKTPUICCKHIX W€ TPOIIECCHI, PEXKHUMBI paOOTHI,
MAIIIMH Pa3InYHbIX MAIIIMH Pa3InYHbIX PEKHUMEI pabOTHI, TIPHUHIUT TSHCTBUS
THUIIOB U THUTIOB U TIPHUHIUIT ACUCTBUS BPALIAFOIIIXCS
TpaHchOpMAaTOpOB TpaHchOpMaTOpPOB BpaIaroIIuXcs ANEKTPUICCKUX
MIpY aHaJIH3e IIPY aHAJIK3e ANEKTPUICCKHUX MAIIMH Pa3InIHbIX
YCTaHOBUBIIHXCSI YCTaHOBUBIIHXCSI MAIlIiH Pa3IHIHBIX THUIIOB U
PEXKUMOB PaOOTHI PEKUMOB PAOOTEI THTIOB U TpaHchopMaTopoB
TpaHcpOpPMaTOpPOB NIpY aHaJIH3e
IIpY aHaJIn3e YCTaHOBUBIIUXCS
YCTaHOBUBIIHXCS PEKUMOB pabOTHI

PEKUMOB pabOTHI

oOyJaromuiics He

oOyuJatoruiics ciaabo

o0yJaronuiics ¢

oOyuaromuiics ymeeT

YMEeT UCIIONb30BaTh | YMEET UCIIONb30BaTh | HE3HAUYUTEIbHBIMH UCTIONIb30BaTh
3aKOHBI, 3aKOHBI, 3aTpyJHEHUAMHU 3aKOHBI,
OTMCHIBAIOIINE OTIMCHIBAIOIINE yMeeT HCIOIb30BaTh OTIMCHIBAIOIINE
AJIEKTPOMArHUTHBIE | 3JEKTPOMArHUTHBIC 3aKOHBI, AJIEKTPOMAarHUTHBIE
u u OIMCHIBAIOIINE "
ANEKTPOMEXAHUYECK | JJCKTPOMEXAHMUYECK | SIEKTPOMAarHUTHBIE | DIIEKTPOMEXaHUYECK
Ue MPOIeCChl BO W€ MPOIECCHl BO " Ue MPOLECCH BO

E1.0.18-Y 1 BPAIIAIOIIIXCS BPAIIAIOIIIXCS HIIEKTPOMEXAHUIECK BPAIIAIOIIIXCS
AIIEKTPHUUYECKUX AIIEKTPHUYECKUX He MPOLECCH BO ANEKTPHYECKUX
MaluHax MaluHax BPALIAIOIIIXCS MalmHax
PA3MMYHBIX TUIIOB U | Pa3IUYHBIX TUIIOB U AIEKTPHYECKUX Pa3IMYHBIX TUIIOB U
TpaHcdopmaropax TpaHchopmaTopax MarmHax TpaHcdopmaTopax
MIPU aHAaJIH3e MIPH aHaJIH3e Pa3IMYHBIX THIIOB U MIpY aHaJIH3e
YCTaHOBUBIIHXCSI YCTaHOBHBIIHXCSI TpaHchopmaTopax YCTaHOBUBIIHXCS
PEKUMOB PabOTHI PEKUMOB PaOOTHI NP aHaJIH3e PEKUMOB PabOTEHI

YCTaHOBHBIINXCS
PEKUMOB pabOTHI
oOyJatromuiicst He oOyuJatomuiics ci1abo oOyJaromuiics ¢ oby4aromuiics
BIIaJIeeT BIIajIeeT HEeOOTBIINMH CBOOO/IHO BIIa/IeeT
aHATUTHYECKUMHU aHATUTHYECKUMHU 3aTpyIHEHHSIMHA AHATTITUYECKUMU
HaBBIKAMH, HaBBIKAMH, BIIaJiceT HaBBIKAMH,
TIO3BOJISTFOLIIMMHU TIO3BOJISFOLITIMH AQHAINTHYECKUMU TI03BOJISTFOLITMMHU
OLICHUBATh OLICHUBATh HaBBIKaMH, OLICHUBATh
yCTaHOBUBIIIHECS yCTaHOBUBIIIHECS MIO3BOJISTIOIIIIMH YCTaHOBHBIIHECS
b1.0.18-H.1 PEKUMBI pabOTEHI PEKUMBI pabOTEHI OLICHHUBAaTh PEeXUMBI paOOTHI
BPAIIAIOIIIXCS BPAIIAIOIIIXCSI YCTaHOBHBIINECS BPAIIAFOIIIXCS
ANEKTPUICCKUX INMEKTPHYECKUX PEXUMBI pabOTHI ANEKTPUIECKUX
MAIlluH Pa3InIHbIX MAIllUH Pa3InIHbIX BpaIaroIuxcs MaIlluH Pa3InIHbIX
THUIIOB H THUIIOB U AIIEKTPUIECKUX THUIIOB U
TpaHchOpMaTOpOB TpaHchOpMaTOpPOB MaIliH pa3IHIHBIX TpaHcPOpPMAaTOPOB
THUIIOB U
TpaHchOopMaTopoOB

NJI-6. OIIK-4. Ilpumensier 3HaHUs (YHKIUH W OCHOBHBIX XapaKTEPUCTHK AJIEKTPHUECKUX H

QJICKTPOHHBIX alllapaToB.
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IToxa3zaTtean

Kputepun u mkana oeHHBAHHUSA Pe3yJIbTATOB 00y4eHHUs M0 TUCIHUILINHE

OlleHNBAHMS . .
Henocratounsiii HocraTouHblii . N
(popmMupyembI Cpenuuii ypoBens | Brbicokuii ypoBeHb
¢ 3VH) YPOBEHb YPOBEHb
1 2 3 4 5
oOydaromuiicst He | oOywarommiics ciabo oOyJaromuiics ¢ obydaromuiics ¢
3HAeT (QYHKIUHU U 3HaeT QyHKUUH U HE3HAYUTETLHBIMH Tpedyemoit
OCHOBHBIE OCHOBHBIE omnOKaMu U CTETICHBIO MOTHOTHI
XapaKTePUCTUKU XapaKTePUCTUKU OTJCITHLHBIMU Y TOYHOCTH 3HAET
BpAaITArOITIXCS BpAaIarOITIXCS npobenaMu 3HaeT (dhyHKIIIN T
ANEKTPHUUYECCKUX AIIEKTPHUYCCKUX byHKIHH 1 OCHOBHBIC
MAIllUH Pa3InIHbIX MAIlIUH Pa3InIHbIX OCHOBHEIC XapaKTePUCTUKU
b1.0.18-3.2 THUIIOB U THUIIOB U XapaKTePUCTHKH BPAIAOIIIXCS
TpaHchOopMaTopoB TpaHchopMaTopoB BpaIaromuXxcs ANEKTPUIECKUX
NpY UX aHaNu3e U NIpY UX aHanu3e U ANEKTPHYECKUX MAIUH Pa3InIHbIX
MOJICTMPOBAHUA MOJICTIUPOBAHUH MAIlIiH Pa3IHIHBIX TUTIOB U
THIIOB U TpaHchopMaTopoB
TpaHcpOpPMaTOpPOB IpY UX aHAIN3E U
MPH UX aHAJTH3E U MOJICTUPOBAHHUU
MOJICIIMPOBAHHUHU
oOyJaromuiicst He | O0yJaroIuics ciabo oOyJarouiics ¢ o0y4aromuiics ymeer
yYMEET yYMEET HE3HAYNTCIIbHBIMU AHAJIM3HUPOBATH
aHaJM3HUPOBAThH aHaJTM3UPOBAThH 3aTpyIHECHUSIMHU (byHKIHU 1
GyHKINH 1 GYHKINH 1 yMeer OCHOBHBIE
OCHOBHBIE OCHOBHBIE aHATM3UPOBATh XapaKTePUCTUKU
XapaKTePUCTUKU XapaKTePUCTUKU GyHKIMU 1 BPAIIAFOIIIXCS
b1.0.18-V¥.2 BpAIAONIIXCS BpAIAONIIXCS OCHOBHBIE ANEKTPUIECKHIX
QJICKTPUUYCCKUX DJICKTPUUCCKUX XapaKTCPpUCTHUKU MallliH Pa3InIHbIX
MalllrH pa3sInIHbIX MallrH pa3sInIHbIX Bpaljaromuxcs THUIIOB U
THUTIOB U THUTIOB U ANIEKTPUICCKUX TpaHcHOpPMATOPOB
TpaHchOpMaTopoB TpaHchOopMaToOpoOB MAIlIUH Pa3InIHbIX
TUIIOB 1
TpaHchOpMaTOpOB
oOyJaromuiics He | oOyJaronuiicst  ciabo | 00yJaromuics ¢ | oOy4aromuiics
BJaJiceT  METOJAMH |BIaJieeT  METOAaMU | HeOOIbIINMU CBOOOTHO BJIajeeT
aHanmm3a (yHKIMHA ©|aHaM3a QYHKOUA ¥ |3aTpYJHEHUSIMU METOJaMHU aHajMsa
OCHOBHBIX OCHOBHBIX BIaNeeT  METO/AaMH |(YHKIUA U OCHOBHBIX
XapaKTepUCTUK XapaKTepPUCTUK aHanmm3a (QYHKIUH M |XapaKTepUCTUK
51.0.18-H2 |BPamatomuxcs BpALIAFOIIIXCS OCHOBHBIX BPALIAFOIIIXCS
IIEKTPUICCKUX JIIEKTPUICCKUX XapaKTePUCTUK INMEKTPUUYECCKUX
MallliH ~ PA3JIUYHBIX |[MAIIMH  Pa3JIMYHBIX | BPAIIAIOIINXCS MallliH  Pa3IHYHBIX
THUIIOB | TUIIOB 1 | JICKTPUUYCCKUX THUIIOB u
TpaHchopMaTopoB TpaHchopMaTopoB MallldH  Pa3IMYHBIX | TpaHC(HOPMATOPOB
THUIIOB u
TpaHchopMaTopor

3 TunoBble KOHTPOJIbHbIE 3aJaHUA U (UJIH) MHbIE MATEPHUAJIbl, He00X0AUMBbIE 1JIA OLEeHKHU
3HAHM, yMEHUI1 U HABBIKOB M (MJIM) ONBITA JIeSITeIbHOCTH, XaPAKTEPU3YIOIIUX
¢opMHPOBAHHOCTH KOMIIETEHIIUII B MPoLecce OCBOCHUS AU CHUIIMHBI

Ounas ¢popma o0OyueHust

TumnoBbie KOHTPOJBHBIE 33a/IaHUsI U MaTepUabl, HEOOXOIUMBIEC JJI OLICHKW 3HAHWH, YMEHUHN U
HABBIKOB, COJIEpKATCA B Y4eOHO-METOAMYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE:
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1. Meronnyeckoe  mocobue Uil CAMOCTOSITENIBHOIO  M3Y4EHUS  JUCLUIUIMHBI
"DnexTpudyeckue MamuHbl" [DIEKTpOHHBIA pecypc]: sl CTYyJIEHTOB OYHOH (opMbl 0OydeHHs 0
HampaBiieHWt0 noarotoBku  13.03.02  DnekTtposHepreTMka W dJIeKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenune / coctr.. P. B. banun, W. B. HoBuk; HOxHO-Ypanbckuii ['AY, HucTuTyT

arpourkeHepun. - Yemsaounck: HOxHO-Ypanbckuii ['AY, MammHbl MOCTOSIHHOTO TOKa U
tpancdopmaropsl. - 2018. - 59 ¢. Pexxum nocryna: http://nb.sursau.ru:8080/webdocs/emash/67.pdf.
2. Metonuueckoe  mocobue AN CaMOCTOSITENIBHOTO — M3YYEHHUS  JUCIUILIMHBI

"DnexTpudyeckue MamuHbl" [DIEKTPOHHBIA pecypc|: Ais CTYJIEHTOB OYHOH (opMbl 0OydeHHs Mo
HampaBjieHHt0  noarotoBku  13.03.02  DnekTtposHepreTMka W JJIEKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenune / coctr.. P. B. banun, W. B. HoBuk; HOxnHO-Ypanbckuii ['AY, HucTtuTyT
arpounxeHepuu. - Yemsaounck: IOxHo-Ypansckuit ['AY, CUHXpOHHBIC 3JIEKTPUUYECKHE MAIIWHBL. -
2018. - 48 c. Pexxum noctyma: http://nb.sursau.ru:8080/webdocs/emash/68.pdf.

3. Metoauueckre yka3aHus K J1aOOpaToOpHbIM paboTaM MO TUCHUILIMHE "DIEeKTPUYECKHe
MamHbl" [DIEKTPOHHBIN pecypc]: Ui CTYACHTOB OYHON (OpMBI OOydYEHHs [0 HAIPaBICHUIO
noarotoBku 13.03.02 DnektposHepreTuka u 3neKkTpoTexHuka. [Ipoduns: DnexkrpocHabxeHnue / cocT.:
P. B. banun, . B. HoBuk; FOxHo-Ypanbckuii ['AY, UHCTUTYT arpowHkeHepuu. - YensiOMHCK:
HOxno-Ypanbckuit 'AY, YUacte 1. MammHbl MOCTOSHHOTO TOKa U Tpanchopmaropsl. - 2018. - 44 c.
Pexxum noctyna: http://nb.sursau.ru:8080/webdocs/emash/65.pdf.

4. MeTtoauueckue yka3aHus K J1aOOpaToOpHbBIM paboTaM MO JUCHUIUTHHE "DNEKTPUUYECKUE
MamHbl" [DIIEKTPOHHBIN pecypc]: Uil CTYACHTOB OYHOH (OpMBI OOydYEHHs [0 HAIPABICHUIO
noarotoBku 13.03.02 DnexTposHepreTHka U 3MeKTpoTexHuka. [lpoduns: DnekrpocHadxeHnue / cocr.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, Unctutryt arpoumkenepuu. - YemasiOMHCK:
HOxno-Ypanbckuit 'AY, Yacte 2. Mammnasl nepemenHoro toka. - 2018. - 47 c. Pexum nocryna:
http://nb.sursau.ru:8080/webdocs/emash/66.pdf

3aounasi popma 00yueHus

TumnoBble KOHTPOJIBHBIC 33JJaHUS U MaTepUaibl, HEOOXOUMBIC ISl OLICHKH 3HAHWM, YMEHUN U
HABBIKOB, COJIEpKATCA B y4eOHO-METOAUYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE:

1. Meroauueckoe mocoOue Al CaMOCTOSTENbHOTO M3Y4EHHUS JUCHUIUIMHBL "DIeKTpUdecKue
MamuHbl" [DNEeKTPOHHBIA pecypc]: Ui CTYACHTOB 3a04HOM (OpMBI OOyUYeHHsS MO HAIPABICHHUIO
noarotoBku 13.03.02 DnexTposHepreTuka M 3neKTpoTexHuka. [Ipoduns: DnexTpocHabxeHue / cocr.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, UHcTUTYT arpoumxeHepuu. - YensiOMHCK:
HOxHo-Ypanbckuit 'AY, MammHbl TOCTOSHHOTO TOKa M TpaHcopmaropsl. - 2018. - 59 c. Pexum
noctyna: http://nb.sursau.ru:8080/webdocs/emash/63.pdf.

2. Metoaunueckoe mMocoOue A CaMOCTOSATENBHOTO M3yuYeHHsl AMCLUUIUIMHBI "DJIeKTpUuecKue
MamuHbl" [DNEKTPOHHBIA pecypc|: Ui CTyACHTOB 3a04HOM (OpMBI OOyUYeHHS MO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTposHepreTuka M 3nekTpoTexHuka. IIpoduins: DnexrpocHadxeHue / cocr.:
P. B. banun, U. B. HoBuk; IOxuo-Ypansckuit I'AY, UHcTuTyT arpoummxeHepuu. - YenasiOMHCK:
HOxHo-Ypansckuit 'AY, CunxpoHHble 3nekTpuueckue Mammuuel. - 2018. - 48 c. Pexxum nocryna:
http://nb.sursau.ru:8080/webdocs/emash/64.pdf.

3. Meroauueckne ykazaHus K JaOOpaTOpHBIM paboTaM MO AUCLUIUIMHE "DJIeKTpUYecKue
MamuHbl" [DNEKTPOHHBIA pecypc|: Ui CTyACHTOB 3a09HOM (OpMBI OOyUYEHHS TO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTposnepreTuka M 3MeKTpoTexHuka. [Ipoduins: DnekTpocHadxenue / cocr.:
P. B. banun, U. B. HoBuk; FOxuno-Ypanbckuii ['AY, UHcTtuTyT arponnxkenepuu. - YemasiOMHCK:
OxHo-Ypansckuit 'AY, Yacts 1. Mammmnbl nocTOSSHHOTO TOKa U TpaHchopmaTopsl. - 2018. - 44 c.
Pexxum noctyna: http://nb.sursau.ru:8080/webdocs/emash/61.pdf.

4. Metoanueckue YyKa3aHUs K JaOOpaTOpHBIM paboTaM MO JUCHUIUIMHE "DIEKTpUYecKHue
MamuHbl" [DNeKTPOHHBIA pecypc|: Ui CTyACHTOB 3a049HOM (OpMBI OOyUYEHHS TO HAIPABICHHUIO
nojarotoBku 13.03.02 DnexTposHepreTuka M eKTpoTexHuka. Ilpoduns: DnexkrpocHadxenue / cocr.:
P. B. banun, U. B. HoBuk; FOxHo-Ypanbckuii ['AY, UHcTtuTyT arponnxkenepuu. - YemasiOMHCK:
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IOxHO-Ypanbckuii 'AY, Yacte 2. Mammasl nepemenHoro toka. - 2018. - 47 c¢. Pexxum noctyma:
http://nb.sursau.ru:8080/webdocs/emash/62.pdf.

5. Meroauueckue yKa3aHHMsT K BBIIOJIHEHHIO KOHTPOJBHBIX pabOT MO JUCIHILIUHE
"DnexTpuyeckue MamuHbl" [DIEKTPOHHBIA pecypc|: A CTYJACHTOB 3a0YHOM (OpMBI 0OydeHUs IO
HampaBiieHut0  noarotoBku  13.03.02  DmektposHepreTMka M AJeKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenune / coct.. P. B. banumn, U. B. HoBuk; HOxHo-Ypanbckuii ['AY, HuctuTyT

arpounkeHepu. - YenaOunck: IOxkHOo-Ypansckuit ['AY, 2018. - 26 c¢. Pexum npocryna:
http://nb.sursau.ru:8080/webdocs/emash/60.pdf.

4 MeToauveckne MaTepHaJIbl, ONpeessiolue NPouea1ypbl OlleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH, XaPaAKTEePU3YIOIIUX C(POPMUPOBAHHOCTH KOMIIETEH NI

B naHHOM paszene METOAMYECKHE MaTepHallbl, ONPEIENAIOIIME IPOLELYpPhl OLEHUBAHUSA
3HaHUH, yMEHUIl, HABBIKOB, XapaKTEpU3YIOMMX 0a30BbIi 3Tanm (OPMHUPOBAHUS KOMIIETCHIMN I10
JUCLUIUINHE «DJIEKTPUUECKUE MAIUIUHBI», IPUBEIECHBI IPUMEHUTEIBHO K KaKIOMY U3 HUCIOJIb3YEMBIX
BUJIOB TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH U IIPOMEXYTOUYHOM aTTeCcTaluy 00y4YaronIuXcs.

4.1 OueHo4HbIe CpeaCTBa IS IPOBeIeHUs] TEKYIero KOHTPOJIA YCIeBAeMOCTH
4.1.1 OTBeT Ha NPAKTHYECKOM 3aHITHH
OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS JUIsl OLCHKH KaueCTBa OCBOCHUS 00yYaroInMCs
OCHOBHOH HpodeccuoHanbHON 00pa3oBaTeabHON MPOrpaMMBbl 10 OTAEIbHBIM BONpPOCAaM M TeMam

JTUCIUIUTMHBL. TeMbl W IJIaHbl 3aHATHH 3apaHee cooOmaroTcs oOydarommmcs. OTBET OIICGHUBACTCS
OLIEHKOH «OTJIIMYHOY, «XOPOII0Y», «YJAOBICTBOPUTEIHLHO» HITH «HEYIOBICTBOPUTEILHOY.

OueHo4HbIE CpPeICTBA
TunoBble KOHTPOJIbHbIE 321aHUS U (WJIM) HHbIE MATEPHUAJIbI,

Ne HeoOXoAuMBbIe ISl OeHKH 3HAHMI, YMEHWN i, HABBIKOB U Kon u HaumeHoBaHue
) (1JaM) onbITa 1eSITeTbHOCTH, XapaKTePU3YIOLIUX HHAUKATOPA KOMIIETEHIIUH
copMupOBaHHOCTH KOMIIETEHIUH B Ipolecce OCBOCHUS
AUCHMILIHUHBI
1 2 3
NJ-6. OIIK-4
[Ipumensier 3HaHUS QYHKIUN U
OCHOBHBIX XapaKTePUCTHUK
3IEKTPUIECKHUX U 3JIEKTPOHHBIX
OnpenenuTs 3IeKTPOMarHuTHYIO MOIIIHOCTh ABUTaTeNs
MOCTOSTHHOT'O TOoKa KBT, eciu Tok sikops |, = 10 A, uucio afmaparos
poBOoAHUKOB 00MOTKH sikopsi N = 180 mT., MAarHUTHBIA TIOTOK MJI-5. OTIK-4
1 AHaIM3UpyeT yCTaHOBUBIINECS

@ = 0,07 B0, uacrora Bpamenus N = 1500 06/mun. OOMoTKA
SIKOPSI TPOCTas TIETIIEBAs, IIMPHHA IETKU PaBHA IIHPUHE
KOJUIEKTOPHOM ITACTHHBI.

PEKUMBI PaOOTHI
TpaHchOpMaTOpPOB U
BPALIAFOIINXCS DIEKTPHUECKIX
MAIlMH Pa3InYHbIX THIIOB,
UCTIONIB3YET 3HAHUE UX PEKUMOB
paboTHI M XapaKTEPUCTHK

Kpurepun oneHku oTBeTa JOBOIATCS 10 CBEACHHUS OOydaroImmxcs B Hadaje 3aHsATHN. OreHka
00BSBISETCS 00YYAIONIEMYCsl HEMOCPEICTBEHHO MOCIE OTBETA.

xana Kputepun ouennBanus
1 2
Onenka 5 - 00yJaroLuiics TIOJIHO YCBOMJI YUeOHBI MaTepuat;
(oT9aHO) - TPOSBISIET HABBIKM aHAIN3a, O000ONICHMsS, KPUTHYECKOTO OCMBICICHHUS H
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BOCHPUATHUS WH(POPMAIIVH, HABBIKYA OITUCAHHUS OCHOBHBIX (PU3UYECKHUX 3aKOHOB,
SIBJIEHUW U MPOIECCOB;

- Marepual  U3JI0KEH TpaMOTHO, B  ONPEICICHHOM  JIOTHYECKOU
MOCJEeI0BaTEIbHOCTH, TOYHO UCIIONB3YETCSI TEPMUHOIIOTHSI,

- [IOKa3aHO yMEHHE WUIIOCTPUPOBAaTh  TEOPETHYECKHE  MOJOKEHUS
KOHKPETHBIMH TIPUMEPAMH, IPUMEHSTH UX B HOBOW CUTYAIlHH;

- MPOJIEMOHCTPUPOBAHO YMEHHE pEIaTh 3a/1a4H;

- MoryT OBbITh JONYIICHBI OJHA—JBE HETOYHOCTH IIPU  OCBEIICHUU
BTOPOCTEIIEHHBIX BOMIPOCOB.

Ouenka 4
(xoporio)

OTBET YJOBJIETBOPSCT B OCHOBHOM TPEOOBaHMSAM Ha OLEHKY «S5», HO IPH 3TOM
MMEET MECTO OJJMH U3 HEAOCTATKOB!

- B YCBOGHMM Y4YeOHOTO Marepuana AOMyIieHbl HeOOoNbInue MpoOensl, He
HCKA3MBIIINE COZIEP)KAHUE OTBETA,;

- B PELICHUH 3aa4 JOMYyIICHbl He3HAYUTENbHbIE HETOYHOCTH.

OueHka 3
(Y1OBIETBOPUTEIHHO)

- HEMOJIHO WJIM HETOCIIEAOBAaTEebHO PACKPHITO COAEpKaHHE Marepuaia, HO
MOKa3aHO o0Iee MOHMMAaHWE BOMIPOCAa W IMPOAEMOHCTPHUPOBAHBI YMEHWS,
JIOCTaTOYHbIE JJIs1 JalNbHEMIIEr0 yCBOCHUS MaTepUaa;

- AMEJNUChH 3aTPYIHEHUS WIM JOIMYIICHBl OMMOKU B OMPEACIICHUU TOHITHH,
WCTIOJh30BAHUM TEPMHHOJIOTUH, ONMMCAHUHN (U3NYECKUX 3aKOHOB, SBICHUH WU
MPOLIECCOB, PEUICHUHU 3a]ad, MCIPABICHHBIE IOCJIE HECKOJIbKUX HABOISLIUX
BOIIPOCOB;

- HEMOJIHOE 3HAaHWE TEOPETUYECKOro MarepHaia; OOydYalomIUHCs He MOXKET
MIPUMEHUTH TEOPUIO B HOBOM CUTYalluH.

Onenka 2
(HEYTOBIIETBOPUTEIHHO)

- HE PacKpbITO OCHOBHOE COZIepIKaHUE yUeOHOTO MaTepHrana;

- o0OHapy)XeHO HE3HaHWE WM HENOHWMaHWE OOJNBIICH WM HauOoJiee BaXKHOU
4acTH y49e0HOTo MaTepuaa;

- JIOMYIICHbI OIMMOKM B ONpEICNCHWH TOHATHH, TPU HCIOJIb30BAHUH
TCPMUHOJIOTUH, B OIIMCAHUH q)HSI/I‘IeCKI/IX 3aKOHOB, SIBJICHUM U mpoueccos,
pelieHnH 3a/ad, KOTOphIE HE HCHpPaBIICHBI IOCIE HECKOJIBKUX HABOASIIMX
BOIPOCOB.

4.1.2 Otuer no 1a6opaTopHoii padoTe

OtyeT no J1abopaTopHO paboTe UCIIOIB3YETCS TSl OIICHKH KauyeCTBa OCBOCHUS O0yYAIOIIUMCS
OCHOBHOI TpohecCHOoHaIbHOM 00pa30BaTeNbHONW MPOTpaMMbl MO OTAETBHBIM TeMaM JAUCIUILTHHBL.
Conepsxanue u GopMa oT4yeTa Mo Ja00paTOPHBIM pabOTaM MPUBOATCA B METOJUYECKUX YKA3aHUAX K
nabopatopHbiM padotam. ConepkaHUE OTYETa W KPUTEPHUH OIIEHKH OTUETa JOBOSTCS 10 CBEACHUS
oOyJaromuxcsi B Hayase 3aHsITHH.

OueHovHbIE CpeAcTBA Kon u HaumeHoBaHue
Ne . HHIMKATOpA
OTueT no JadopaTopHoii padoTe
KOMINeTeHINH
1 2 3
1. Kak ycTpoeH reHepaTop MOCTOSIHHOTO TOKA M KAKOB TIPHHIIMIT €70 NnJa-6. OIIK-4
paboTsI? [Ipumensier 3HaHus
2. Kak nmpomapkupoBaTh BBIBOABI OOMOTOK reHeparopa? (yHKIWH 1 OCHOBHBIX
3. Kak mpoBOAAT ONBIT P CHATUH XapaKTEPUCTHKH XOJIOCTOrO Xoaa? XapaKTepUCTHUK
4. Yro Ha3bpIBaETCs BHEIIHEN U PETYINPOBOYHON XapaKTEPUCTUKAMU 3NEKTPUYECKHX U
reneparopa? AJIEKTPOHHBIX
1 5. Uto Ha3bIBaeTCs peaKifen SKOpsl U KaKOBHI €€ BUIBI? arnraparoB
6. Kakue mpuuuHbI BBI3BIBAIOT CHIKEHUE HANIPSDKEHUS TEHEpaTopa npu HJI1-5. OIIK-4
YBEIMYEHUH HATPy3Ku? AHnanu3upyer
7. Kak BIusieT Ha XapaKTepUCTUKU T€HEPATOPA MOJI0KEHUE IIETOK Ha YCTAaHOBHBIIIHECST
KOJLIIEKTOpe PEXUMBI pabOTHI
OTHOCHUTEIILHO T€OMETPUUECKON HEUTpanu? TpaHc(pOpMaTOpOB U
8. [louemy HEOOXOAMMO YBEIHYNBATH TOK BO30YKACHUS MPH MOTYICHUN BpPANIAFONINXCS
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PETYIUPOBOYHON XapaKTEPUCTHKH? INEKTPUYECKUX MAIINH
Pa3IMYHbIX TUIIOB,
WCTIONB3YET 3HAHHE UX
PEKUMOB PabOTHI U

XapaKTePUCTHK

OTuer oOLEHMBAETCSI IO YCMOTPEHUIO IPENOJABATENsl OLEHKOH «OTIUYHO», «XOPOLIOY,
«yIOBIIETBOPUTENIBHO», «HEYIOBICTBOPUTEIBLHO» MIIM OLEHKOM «3auTe€HO», «HE 3ayTeHOo». OleHKa
«3aYTEHO» CTAaBUTCSA OOydaomuMmcs ypoBeHb 3YH, KOTOpPBIX COOTBETCTBYET KPHUTEPHSM,
YCTAHOBJICHHBIM Il TIOJIOKUTENIBHBIX OLIEHOK («OTIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBLHON).
Onenka 0OBSABISIETCS 00YYAIOMIEMYCS] HEITOCPEACTBEHHO TIOCIIE CAaYH OTUYETA.

Ixana

Kputepun onennBanus

1

2

O11eHKa «3aYTEHO»

- U3JI0)KEHUE MaTepHralia JOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIAJICHUE TEPMHUHOIIOTHEH;

- YMCHHC BBICKAa3bIBaThb U 06OCHOB3TI> CBOM CYXICHUA IIpU OTBETC Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMEHUE OMUCHIBATH (PH3MICCKHUE 3aKOHBI, SIBIICHHSI U TIPOIIECCHI;

- YMEHUC MMPOBOJUTH U OUCHUBATL PC3YJIbTAThI I/I3M€peHI/II\/'I;

- CIIOCOOHOCTh peliaTh WH)KCHEPHbIE 3aJadd  (JIOMYyCKAeTCsl HaJU4ne
MaJIO3HAYUTEIBHBIX ~ OMHOOK WM  HEJIOCTATOYHO TIOJHOE  PACKPBITHE
COJICp)KaHUEe BOIPOCA WJIM IOTPEIIHOCTh HEMPHHIMIHAIBLHOTO XapakTepa B
OTBETE Ha BOMPOCHI).

OrneHKa «HE 3aUYTEHOY

- OTCYTCTBHE HEOOXOIUMBIX TCOPETUUCCKUX 3HAHHM; JOMYIICHBI OIMIMOKH B
ONpeAcICHUY IOHATHHA M ONHMCAaHUH (PH3HMYECKUX 3aKOHOB, SBICHHH U
MPOIIECCOB, HMCKAKEH WX CMBICA, HE PEIICHBl 3aJayd, HeNpaBUIBHO
OIICHUBAIOTCS PE3yJIbTaThl U3MEPEHHUIA,

- HEe3HAHHE OCHOBHOIO MaTepuaia y4eOHOH IporpaMMbl, JOIYCKAKOTCSA Ipyobie
OILINOKHU B U3JIOKEHUU.

- 00yJaIOIIMICS MOJTHO YCBOMII yUeOHBIN MaTepuat;

- TIPOSIBIISIET HABBIKM aHaliu3a, O0OOMICHHS, KPUTHYECKOTO OCMBICICHUS U
BOCTIPHUSITHSI HH(POPMAITUH, HABBIKK OMMCAHHSI OCHOBHBIX (PHU3UUECKUX 3aKOHOB,
SIBJIEHUW U MPOLECCOB;

Ouenka 5 - Marepual  M3JIOKEH TPAaMOTHO, B  OMNPEJCICHHOW  JIOTHYECKON
(oTmmamHo) MOCTIEIOBATEIILHOCTH, TOYHO MCIIOIb3YETCS TEPMHUHOJIOTHS;
- I0Ka3aHO YMEHHUE MJUTIOCTPUPOBATh TEOPETHUYECKUE TIOJIOKEHNS KOHKPETHBIMU
MpUMepaMH, TPUMEHSThH UX B HOBOH CUTYyaIlny;
- IPOJICMOHCTPUPOBAHO YMEHHE PEIlaTh 3a71a4u;
- MOTYT GBITI) AONYIICHBI OJJHa—/IBC HETOYHOCTH npu OCBCIIICHUHU
BTOPOCTCICHHLIX BOITPOCOB.
OTBET Y/IOBJIETBOPSICT B OCHOBHOM TPEOOBAHUSIM Ha OLEHKY «5», HO TIPU 3TOM
Onenka 4 UMEET MECTO OJIMH M3 HEeJIOCTATKOB:
(xoporro) - B YCBOCHHMHM Yy4e€0OHOrO Marepuayia JOIyIIeHbl HEOONbIIHEe MPOOeNbl, HE
WCKA3UBIIHE COJCPIKAHNE OTBETA;
- B PCIICHUH 33134 JOYIIEeHbl HE3HAYUTEIbHbIC HETOYHOCTH.
- HEMONHO WJIM HEIOCIeIOBAaTeIbHO PACKPBITO COJep)KaHUEe Marepuana, HO
MoKa3aHo o0llee NOHMMAaHWE BOMpPOCAa M IPOAESMOHCTPUPOBAHBI YMEHHMS,
JIOCTaTOYHBIE JIUIS TATBHEUIIIET0 YCBOSHUS MaTepraa;
Ouerria 3 - AMENHCh 3aTPYJHEHHS WIH JOIYIIEeHbl OMUOKH B ONpEACTICHHH MOHATHUH,
HCIIOJIb30BAHUN TCPMHUHOJIOTHHU, OIMMCAHWUN (I)I/ISI/I‘ICCKI/IX 3aKOHOB, SIBIIEHUH U
(Y1OBIIETBOPUTEIHLHO)

IIPOLIECCOB, PELIEHUU 3a1a4, UCIPABICHHBIE IIOCIE HECKOJIBKUX HaBOJALIUX
BOIIPOCOB;

- HENOJIHOE 3HAaHME TEOPETHMUYECKOI0 Marepuana; OOyHaroLIMHCS HE MOXKET
IIPUMEHUTH TEOPUIO B HOBOM CUTYallMH.

25




- HE PacKPBITO OCHOBHOE COZIepIKaHue YU4eOHOTO MaTepHaa;

- o0HapyXeHO HE3HAHWE WM HEelOHMMaHWe OOINbINei miu Hamboiee BaXKHOU
YacTH y4eOHOro MaTepuana;

- JIONyIICHBl OIIMOKA B OIPENCICHUU TMOHITHHA, MpPH HCIOJIB30BaHUU
TEPMHUHOJIIOTHHY, B ONHCAHWU (PU3NYECKUX 3aKOHOB, SBIECHUH W TIPOIECCOB,
peleHny 3agad, KOTOpble HE WCHPAaBIeHBI IOCIIE HECKOIBKHX HAaBOMSAIINX
BOIIPOCOB.

Omnenka 2
(HEeyIOBIETBOPHUTEIHHO)

4.1.3 TectupoBanue

TectupoBaHue HUCIOIB3YyeTCsl Ul OLCHKHM KayecTBAa OCBOCHHUS OOYYArOLIMMCS OCHOBHOM
npoecCHOHATBbHONH  00pa30oBaTeIbHOM MPOrpaMMbl 1O  OTACIBHBIM TEMaM MM  pasjesiam
AuCUMIUTMHBL TecT mpeacTaBiseT coO0OH KOMIUIEKC CTaHAApPTH3MPOBAHHBIX 3aaHHM, ITO3BOJISOIIMIA
YOPOCTUTHh HPOLEAYPY HU3MEPEHHs 3HAHUM M yMeHui oOyuaroumxcsa. OOydaromuMmcs BBIIAIOTCS
TECTOBBIC 33/1aHHs ¢ (POPMYIHPOBKOW BOMPOCOB M IPEUIOKESHHEM BBIOPATh OJMH MPABHIBHBIA OTBET

M3 HECCKOJIBKHUX BAPUAHTOB OTBCTOB.

OueHoOYHbIE Cpeacrna

KOI[ H HAMMCHOBAHHE

Ne HHINKATOpA
TecrupoBanue
KOMIIETeHII U
1 2 3
1. BriOepere yCTpOWCTBO, KOTOPOE CIYKUT Ui TpeoOpa3oBaHMS
ANEKTPUIECKON JHEPTUN B MEXaHUIECKYIO:
a) Tparchopmarop;
0) reneparop;
B) 3JIEKTPOJABUIaTe/Ib;
T) pere.
2. BeiOepere yCTpOHCTBO, KOTOPOE CIYKHT IS I[PeoOpa3oBaHUs
MEXaHUUECKON SHEPTHH B 3JICKTPHUECKYIO:
a) DJIEKTPO/IBUraTEb; NJ-6.0I1K-4
0) TypOuHa; [TpumensieT 3HaHUs
B) TpaHchopMarop; (yHKIUH 1 OCHOBHBIX
r) reHepaTop. XapaKTEepPUCTUK
3. Beibepere ycTpoHCTBO, KOTOpOE CIYKHT IJIsl IPeoOpa3oBaHUS ANEKTPUIECKUX U
JJIEKTPOIHEPTUH  OJHOTO HAIPSIKEHHUST B JJCKTPOIHEPTHUIO  JIPYTroro 3NEKTPOHHBIX
HaIPSOKEHUS: anmnapaTos
a) 3JIEKTPOJIBUTATEIb; NJ/I-5.0T1K-4
0) TpancdopmaTop; AHanmu3upyet
1 B) KaTyllKa HHOAYKTUBHOCTH; YCTaHOBUBIIIHECCS

T') TeHepaTop.

4. Eciu W1 — yncno BUTKOB MEpBUYHOW 0OMOTKH, a W2 — YHCIIO BUTKOB

PEXKHUMBI pabOThI
TpaHc(hOpPMATOPOB U

BTOPUYHON 0OMOTKH, TO TpaHC(HOPMATOP SBISETCS MOHMKAIOIINM, KOT/Ia: BPAIIAOIINXCS
a) W, > Wy, ANMEKTPUIECKUX
0) W1 < Wy; MAIIMH Pa3InIHBIX
B) W1 + W, =0; THUIIOB, UCIIOIb3YeT
r) Wi =W,. 3HaHUE UX PEKUMOB
5. Ecnmn Wi — unciio BUTKOB nepBUYHON 00MOTKM, a W2 — UHCIO BUTKOB paboTHI 1
BTOPUYHON OOMOTKH, TO TpaHC(HOPMATOP SBIISETCS MOBBIMIAIONINM, KOT/A! XapaKTEPUCTHK
a) Wi > Wy,

6) Wi < Wy,

B) W1+ W, =0;

I‘) W1 =Woa.

6. VYkaxuTe BO3MOXKHOE YHMCIO TIpYHNI  COEAUMHEHHS  OOMOTOK

TpaHcdopmaropa:

a)3;

0) 5;
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B) 10;

r) 12.

7. AcCHHXpOHHBI  JBUraTelb  Ha3bIBaCTCSI  ACHHXPOHHBIM  H3-32
HECOBIaICHUs CKOPOCTEH BpaleHHUS:

a) MarHUTHOTO TIOJISL CTATOPa ¥ MarHUTHOTO TIOJIST POTOPA;

0) poTopa B €ro MarHUTHOTO TTOJIS;

B) POTOPa U MATHUTHOTO MOJISA CTATOPA;

T') cTaTopa 1 poTopa.

8. Ecni HOMHHalTbHAs YacToTa BpPAIICHUS] ACHHXPOHHOTO JBUTATEIS Nuow =
1420 06/MuH, TO YacTOTa BPAIICHUS MAarHUTHOTO TIOJISI COCTABJISCT:

a) 3000 06/MuH;

6) 600 06/MuH;

B) 1500 006/MuH;

r) 750 06/MuH.

9. MakcumanbHas 4acTOTa BpAIICHUS MArHUTHOTO TOJS ACHHXPOHHOTO
IBUTATEISI IPY IPOMBIIIeHHOoM yacTote 50 ['11 cocraBmser:

a) 1000 06/MuH;

0) 6000 06/muH;

B) 1500 06/MumH;

r) 3000 06/MuH.

10. [insg co3maHus KPYroBOTO BPAIAFOIIErOCs MarHUTHOTO TOJIS B MAaIllMHE
MIEPEeMEHHOTO TOKa HEOOXOIMMO O00eCIeUYHTh MPOCTPAHCTBEHHBIA CHABHUT
MEXIy OCSMH OOMOTOK (T€OMETPHYECKHX TpamaycoB) U (pa3oBEIi CIOBUT
MEX1y TOKaMH OOMOTOK (3JICKTPUYECKHX IPayCcoB):

a) Ha 180 reomeTpuyeckux rpaaycoB U 90 3NeKTpUIECKUX TPaayCOB;

0) Ha 90 reomeTpuyeckux rpagycoB u 120 3j1eKTprYecKHUX rPagycoB;

B) Ha 120 reomeTpuueckux rpaaycoB U 180 3JeKTpUUECKUX IPaycCoB;

r) Ha 120 reomeTpuueckux rpaaycos U 120 351eKTpHuecKuX rpaaycos.

[To pesynbraram TecTta OOy4YaroOIIEMyCsl BBICTABISIETCS OLIEHKA «OTJIMYHO», «XOPOIIOY,
«YIOBIETBOPUTEIHHOY» WU «HEYIOBICTBOPUTEIHHOY.

Kpurepun orneHuBaHus OTBETa JOBOAATCS JIO CBEACHHUS OOydYalOMMXCS 1O Hayaia
TecTUpoBaHUs. Pe3ynbTaT TecTupoBaHUs OOBSABISETCS 00ydYaromeMycs HEMOCPEACTBEHHO IMOCIE €ro
c/1ayM.

Mxana Kpurepun ouenuBanus
(% npaBHJIbHBIX OTBETOB)
1 2
Orenka S (OTJIMYHO) 80-100
Onenka 4 (xoporio) 70-79
Ornenka 3 (YIOBJIETBOPUTEILHO) 50-69
OrneHka 2 (HEyIOBJICTBOPUTEIHHO) menee 50

TecroBble 3amaHMs, WCHONB3YIOUIMECS MJII OLEHKM KadyecTBa JHUCLUIUIMHBI C IOMOILBIO
nH(pOpMalMOHHBIX TexHonorui, mnpuseneHsl B PIIJ: «10. MHpopmManuoHHbIE TEXHOJOTHH,
UCTOJb3yeMble MpPU OCYIIECTBICHHH OOpa30BaTENbHOIO IMIpolecca MO JUCHUIUIMHE, BKJIHOYAs
nepevYeHb IPOrpaMMHOTO oOecTieueH st 1 MHPOPMAIIMOHHBIX CIIpaBOYHBIX cuctem» - My TestX 10.2.

4.1.4 KonTposabHas padora
KonTponbnas padora (KP) siBnsieTcss npoayKToM, NOJy4aeMbIM B pe3yIbTaTe CaMOCTOSTEIBHOTO
TUTAHUPOBAHMS M BBINOJHEHUs Y4eOHBIX 3a7ay. KoHTponbHas paboTa MO3BOJISIET OLEHUTh 3HAHUS U

yMeHHUSI O00y4YaroIuXxcs, a Takke YpOBeHb CHOPMHUPOBAHHOCTH HABBIKOB NpU padore ¢ ydeOHOi
JUTEPATYpPON U JPYTMMH UCTOYHUKAMHU.
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Kputepun onieHuBaHusI KOHTPOJIHHON pabOTHI JOBOASTCS 10 CBEACHUS OOYYAIONIMXCSl B HAYaje
cemectpa. OreHKka OOBSIBISETCS OOYYaroMIeMyCsi HEIOCPEICTBEHHO TOCJIE MPOBEPKU KOHTPOIHHON
paboTHI.

3aounas popma o0yueHust
IIpumepHasi TeMATHKA KOHTPOJIbHBIX PadoT
4 cemecTp

1. Meronuyeckue yKazaHHA K BBIIOJHEHUIO KOHTPOJBHBIX pabOT MO AMCLHUILIMHE
"DnexTpudyeckue MamuHbl" [DIEKTPOHHBIA pecypc|: A CTYJCHTOB 3a04HOM (OpMBI 0OydeHUs IO
HampaBiieHut0 noarotoBku  13.03.02  DnekTtposHepreTMka W dJIeKTpoTexHuka. [Ipoduis:
OnexrpocHabxkenne / coct.. P. B. banun, W. B. HoBuk; HOxuno-Ypansckuii ['AY, HucTUTYT
arpoumkenepun. - Yemaounck: FOkuo-Ypansckuit I'AY, 2018. - 26 c. Pexum pocryma: http://
nb.sursau.ru:8080/webdocs/emash/60.pdf.

5 cemecTp

1. Meronuyeckue yKa3aHWS K BBIIOJHEHUIO KOHTPOJBHBIX pabOT M0 JTUCIUIUIMHE
"DnekTpudeckre MamuHbl" [DIEKTPOHHBIN pecypc]: /Ui CTyIEHTOB 3a04HOW (HOpMBI OOYYEHHS IO
HampapiieHuto  moarotoBku  13.03.02  DnekTposHepreTMKa W JJEKTPOTEeXHHKA. [Ipoduiib:
OnektpocHabxkenue / coct.. P. B. banun, M. B. Hosuk; IOxno-Ypansckuit ['AY, HUuctutyt
arpourxenepuu. - Yemsounck: FOxkHo-Ypansckuii I'AY, 2018. - 26 c. Pexum pocryma: http://
nb.sursau.ru:8080/webdocs/emash/60.pdf.

6 cemecTp

1. Meroanyeckue yKa3aHUs K BBIIOJIHEHUIO KOHTPOJBHBIX paboT MO JUCLUIUIMHE
"DnexkTpuueckre MaluHbl" [DJIEKTPOHHBIN pecypc]: /Ui CTyJIEHTOB 3a04HOW (OpMBI OOYUYEHHS IO
HampaBieHuto noAroroBku  13.03.02  DnekTposHepreTMka U dIEKTpoTexHuka. IIpoduis:
OnexktpocHabxkenue / coct.. P. B. banun, M. B. Hosuk; IOxno-Ypansckuit ['AY, Uuctutyt
arpourkenepuu. - Yemsounck: FOxuo-Ypamsckuit 'AY, 2018. - 26 c. Pexum gocryma: http://
nb.sursau.ru:8080/webdocs/emash/60.pdf.

HIkana Kpurepun ouennBanus
1 2

Orenka 5 Conepxxanne KP monHocTeio cooTBeTCTBYET 3a1aHn0. KP conepxut

(oTIHHO) JIOTUYHOE, TTOCJIeIOBATEIHFHOE U3JIOKEHUE MaTeprasa ¢ MPaBIbHBIM
pelIeHueM 3aj1a4y
Copepxanne KP nonnoctsio coorBercTByeT 3ananuto. KP conepxxut

Ouenka 4 JIOTUYHOE, MTOCJIEI0BATEIbHOE U3JI0KEHUE MaTeprasa ¢ MPaBUIbHBIM

(xoporo) pereHueM 3anad. MmeroTcs ogHa-IBe HECYIIECTBEHHBIE ONTMOKU B
WCIOJIb30BAaHUU €MHUIl W3MEHEHHUs, B TOCTPOSHHBIX TrpaduKax,
cxXeMax H T.J.
Conepxxanne KP  4yacTU4HO HE  COOTBETCTBYET  3aJIaHHUIO.
[IpocmaTpuBaeTCsi HEMOCIENOBATEILHOCTh HW3JIOKEHHS MaTepHala,

Onenka 3 MPEJICTaBICHBl  HEJAOCTATOYHO  OOOCHOBAHHBIE  TEOPETHUYECKUE

(YZIOBIETBOPUTEIHHO) MOJIOKEHHUS, WCIIONB30BAaHHBIE TIPU pelieHuH 3amad. Mmerorcs

OIIMOKKA B UCIHONB30BAaHWU EIWHUIl W3MEHEHHUs, B TMOIyYEHHBIX
pe3yabpTaTax, B IOCTPOCHHBIX TpaduKax, CXeMax H T.1.

Ornenka 2 Conepxkanne KP  yacTMYHO HE  COOTBETCTBYET  3aJIaHHUIO.
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(HEY1OBJIETBOPUTEIILHO) [IpocmarpuBaeTcst HEMOCIEAOBATEIBHOCTh HM3JIOKEHUSI MaTrepualna,

IpeaACTaBJICHBI HEAOCTATOYHO 000CHOBaAHHBIE TECOPCTUUCCKHUC
IIOJIOKCHH, MCIIOJIB30BAHHBIC IIPpU PCIICHHUU 3a1a4. HNmerotcs
CYHICCTBCHHBIC OIIMOKHA B HCHOJIL30BAaHUU €AHNL HU3MCHCHUS, B
ITOJIYUCHHBIX PE3YJIbTATAX, B IOCTPOCHHBIX rpa(bmcax, CXCMax U T.1.

4.2 HpOIIeL[prI H OLICHOYHBIC CpeaACTBA AJIA IIPOBECACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallun

4.2.1 3a4éT ¢ oueHKoun

3a4€r C OLEHKOW MO JUCUUIUINHE «DIEKTPUYECKHE MALUIMHBD) YY€OHBIM IUIAHOM T10 IPOTpaMMe
OakaiaBpuaTa OYHOM U 3a04HOM (popMbI OOyUeHUs HE MPEAYCMOTPEH.

4.2.2 3auér

3auer sBnseTcs (OpPMON OLEHKM KadyecTBa OCBOEHHUS OOydarommmcs oOpa3oBaTeIbHOM
IIpOrpaMMbl 10 pazjenaMm JucHuIuivHbl. [lo pesynbratam 3adera oOydaroIeMycCsl BBICTABISETCS
OLICHKA «3aYTCHO» WIIU «HE 3aYTCHOY.

3aver mpoBoauTcs B ¢opme ompoca 1o Owieram. 3adeT NPOBOAUTCS B CIEIUAIBHO
YCTaHOBJICHHBIN MIEPUO/I, IPEYCMOTPEHHBIN Y4eOHBIM IIJIAHOM.

Kputepun omenku orBera oOydaromierocs, a Takke (opma ero HpOBEACHUS JOBOISATCS 0
CBeleHMsT OOydJarolMxcsi J0 Haudajga 3audera. Pe3ynmpraT 3adera OOBSABISETCS OOydaromiemycs
HENOCPEACTBEHHO MOCJE €ro CAayuu, 3aTEM BBICTABIISAETCS B 3a4€THO-3K3aMEHAI[MOHHYIO.

[MIxana Kpurepuu onenuBanus
1 2
OneHka «3a4TeHo» - 3HaHWE [POrPaMMHOIO MaTepHalla, YCBOCHHE OCHOBHOW U
JOTIOJIHUTEIIbHOW ~ JIUTEPAaTypbl,  PEKOMEHJOBAHHOW  MPOrpaMMON

JTUCHUIIMHBI, TPAaBIWIBHOE PEIICHUE WHXEHEPHOUW 3amadyu (JI0IMmycKaeTcs
HAIMYUE MAaJIO3HAYUTEIbHBIX OMIMOOK WM HEAOCTATOYHO IOJIHOE
PACKpBITHE COJIEPKAHUE BOMPOCA WUITU MOTPEITHOCTh HENPUHIIUITAATEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI);

- JIOTIOJTHUTEJIbHBIM YCJIIOBHEM TIOJIYYCHHS OIIEHKH «3a4T€HO» MOTYT CTaTh
XOpOIlIME TIOKa3aTeld B XOJ€ NPOBEICHUS TEKYUIEro KOHTPOJIS U
CHCTEMaTHUYeCKasi aKTUBHAs paboTa Ha YUCOHBIX 3aHATHSIX.

OI_IGHKa «HE 3a4TCHO»

- Hp06eJIBI B 3HAHUAX  OCHOBHOI'O IMpPOrpaMMHOI0  Marepualia,
MMPUHIMITHAJIBHBIC OImuOKU IIprU OTBCTC Ha BOITPOCHI.

OueHoOYHbIE CpeacTBa

TunoBble KOHTPOJIbHbIE 3aIaHNUs U (MJIU) UHbIE MATEPHAJIBI, Kon u HaumeHoBaHue
Ne Heo0XoAuMbIe J1JIsl OLeHKH 3HAHUH, YMEHUIl, HABBIKOB M (MJ1H) ONbITA HHAMKATOpA
NeATeJIbHOCTH, XapaKTepH3yIuX c()OPpMUPOBAHHOCTH KOMIIeTeH it KOMIIeTeHIINH
B MpoIlecce 0CBOCHHS TMCUUILINHBI
1 2 4
1. Koucrpykuus tpanchopmaropa. OOmacT HpPUMEHEHHS, HTPUMEPHI HJI-6.0I1K-4
UCIIOJIb30BAHUSI.

2. IlpuHium paboTsl TpanchopMaTopa.
3. Ilomstme wumeanpHOTO TpaHchopMaropa. PexuMm XoJocToro Xoja

XapaKTEePUCTUK
1 onHoda3zHoro TpaHchOpMaTOopa: XapaKTEPUCTHKA PEXKHMa XOJOCTOTO SIEKTPHYECKUX U
X0/a, KpHBas TOKa XOJIOCTOTO Xoja, ypaBHeHme paBHOBecus JJIC, DIIEKTPOHHBIX
BEKTOpPHAs JrarpaMMa M cXema 3aMeIICHHS. anmnapaTos
4. CxemMbpl ® Tpymnmbl COEAWHEHUS  OOMOTOK  TpexQa3zHOoro NJI-5.0I1K-4
Tparcdopmaropa. AHanM3upyer

[Ipumensier 3HaHUS
(yHKIWH 1 OCHOBHBIX
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5. Pexum xomoctoro xonma Tpexda3sHOro TpaHcpopMaTopa NpHU YCTaHOBUBLINECS

COCJIMHEHNH OOMOTOK TII0 CXEMe: «3Be3fa - 3Be3Jla C Hyllemy, PEXHUMBI pabOTHI
«TPEYTOJBHUK - 3BE3/1a C HYJIEM», «3BE€3/1a - TPEYTOJIbHUKY. TpaHchOpMaTOPOB U
6. OCHOBHBIC YpaBHCHHMS M BEKTOpHAs JuarpamMma TpaHcopmaropa, BpallaroLIXxcs
paboTaroero o Harpy3Ko#. 3JEKTPUIECKUX MAITuH
7. IlpuBeneHne BTOpUIHON 0OMOTKH TpaHChOopMaTopa K IepBHYHOM. pAa3IMYHBIX TUIIOB,

8. T-obpazHas cxema 3amenieHus Tpanchopmaropa. KCIIONB3YET 3HAHUE UX
9. VYmopouleHHble CcXeMa 3aMelIeHHs U BEKTOpHAas JAuarpamma PEeXUMOB PabOTHI U
Tparcdopmaropa. XapaKTePUCTHK

10. PexuMm KOpOTKOro 3aMmbIkaHus TpaHchopmaropa (OCHOBHBIE
YpaBHEHHUSI, CXeMa 3aMEILECHUsI K BEKTOpHAsI JrarpamMmma).

11. Omerter 1 otepu X.X. n K3 tpancdopmaropa.

12. HM3meHeHWe BTOPHWYHOTO HAaNpsDKEHUS TpaHchopmaTopa (BBIBO,
aHaaus).

13. BHemHre XapakTepruCTUKH TpaHChOopMaTopa.

14. ITotepu momuocTu u KI1JI Tpancdopmaropa.

15. TIlapannmensHass pabora TpaHCOPMATOPOB: TPU HEOAWHAKOBBIX
ko3 duimenTax TpaHchopManul Ha XOJIOCTOM XOAY W IIPH Harpyske, ¢
Pa3IMYHBIMA HAMPSDKEHUSIMH KOPOTKOTO 3aMBIKaHUS, C Pa3TUIHBIMH
TpyHIaMyu COeTUHEHHs 0OMOTOK.

16. Bnusaue nanpsbkenuss K3 Ha 3KcmlyaTallMOHHBIE XapaKTEPUCTUKU
Tparcdopmaropa.

17. CpaBHHTEIBHAS OIICHKA TpaHCc(hopMaTopa M aBTOTpaHCHOpMATOpa.

4.2.3 DK3ameH

Ok3aMeH sBisercs (OpMOM  OLEHKM KadecTBa OCBOEHHUS OOy4yaroIMMCS OCHOBHOM
npodeccuoHaIbHOM 00pa30BaTENFHON MPOrpaMMbl IO pasfenaaM AUCHMIUIMHBL [lo pesymnbratam
9K3aMeHa 00y4arolIeMyCsl BHICTABIISETCS OLIEHKA «OTIUYHO», «XOPOILO», «YJOBIECTBOPUTEIBHO» WU
«HCYOOBJICTBOPHUTCILHO.

OK3aMeH M0 [UCLUUIUIMHE IIPOBOJUTCA B COOTBETCTBHUM C PACHMCAHMEM IIPOMEXYTOUYHOH
aTTeCTalli, B KOTOPOM YKa3bIBACTCA BpPEMA €TI0 MPOBCIACHUA, HOMCP ayAUTOPHUH, MCCTO IMPOBCACHUA
KOHCYJIbTAIlMK. Y TBEPXKAECHHOE paclucaHie pa3MelaeTcs Ha HH(QOPMAIIMOHHBIX CTEHAAX, a TaK)Ke Ha
opUIMaTBEHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUHM, I NPOMEKYTOUHOW aTTecTaluyd OO0ydaroIluXcs YCTaHaBIMBAETCS
paboueil mporpaMMoi TUCHUIUIMHBI U TOBOAMUTCS 10 CBEACHUS 00yUaloUIMXcs B HaYajie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuio, Jektopamu. C paspelieHus 3aBeayloniero kadenpoi
Ha JK3aMCHC MOXCET IMPUCYTCTBOBATH IIPECIIOAABATCIIb Ka(i)CZ[pI)I, HpPIBJ'IC‘ICHHI:Iﬁ JUIA IIOMOIIN B
IpueMe »HK3aMeHa. B ciydae OTCyTCTBHA BEYLIErO MpPENOJaBaTeNs HK3aMEH IPUHMMAETCS
IIPEIoIaBaTeNIeM, Ha3HaYE€HHBIM PacIOPsKEHUEM 3aBEIYIOLIEro Kadeapoi.

[IpucyrcTBHE Ha »SK3aMeHe IMpenojaBaresiell ¢ JApyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacrnopspKeHUs peKTopa, MPOPeKTopa 1o yueOHol paboTe WM JUPEKTOpa NHCTUTYTA HE IOy CKaeTCs.

OOyuaromiyecs: Mpu sIBKE HA 3K3aMEH 00513aHbl UIMETh NpH cede CTYIAEHUYECKHI OUIIeT, KOTOPBIH
OHH MPENBABIIIIOT DK3aMEHATOPY .

JUid mpoBeneHUs SK3aMeHa BEAYILIMM IpenojaBarelb HaKaHyHE IOIy4aeT B JUPEKTOpaTe
3a4E€THO-9K3aMEHAI[IOHHYIO0 BEIOMOCTb, KOTOpas BO3BpAILAeTCs B JAUPEKTOPAT IOCIE OKOHYaHMS
MEPOIPUATHS B IEHb IPOBEACHUS dK3aMEHa WU YTPOM CIIETYIOIIErO JHS.

OK3aMeHbI MIpOBOAATCA 110 ouieraMm B YCTHOM HWJIKM TNHUCBMCHHOM BHJEC, 1mbo B BHUIEC
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OMIJIETHI COCTABIISIOTCS 110 YCTAaHOBJICHHOH (JOpMe B COOTBETCTBUU
C YTBCPXKIACHHBIMU Ka(i)ejlpOﬁ OK3aMCHAIIMOHHBIMU BOIIPOCAMH W YTBCPKIAIOTCA 3aBCAYIOIINUM
kadenpoil exxeronHo. B Ounere copepxutcs 2 TEOPETUUECKUX BOIIPOCA.

OK3aMeHaTOpy MNpeNoCTaBIseTCs MPaBO 337aBaTh BONPOCHI CBEPX OWIIETa, a TAKKE IOMHMO
TEOPETUYECKUX BONPOCOB JAaBaTh JUIsl PEIIECHUS 3aJaud U IPUMEPBI, HE BBIXOASIIUE 33 PaMKH
MPOHJIEHHOT'0 MaTepuaa 1o U3y4aeMoi TUCIUILINHE.
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3HaHUs, YMEHMsSI M HaBBIKM OOYYalOIUXCs ONPENENAIOTCS OLIEHKAMHU «OTIMYHOY», «XOPOLIO»,
«y/IOBJIIETBOPUTEIBLHO»,  «HEYAOBICTBOPUTEILHO»,  KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
9K3aMEHAIIMOHHYIO B€IOMOCTb U B 3a4ETHYIO KHIKKY 00y4arolerocs B 1€Hb IK3aMEHa.

[Ipu mpoBeleHWH YCTHOTO 3K3aMEHAa B ayJWTOPHH HE JOJHDKHO HaXOIUThCS Oojiee BOCHMHU
o0yyaroIuxcs Ha OHOTO NPENoaaBaTes.

[Ipu mpoBeneHMM YCTHOTO 3K3aMEHa OOYYarOIIUICs BBIOMPACT 3K3aMEHALMOHHBIA OWIIET B
Clly4ailHOM MOpsIJIKE, 3aTeM Ha3blBaeT (aMIIINIO, UMsI, OTUECTBO U HOMEp SK3aMEHALMOHHOr0 Ouilera.

Bo Bpems »sk3aMeHa oOydaromuecsi MOTYT II0JIb30BAaThCS C pa3pellleHHus 3K3aMeHaTopa
[IPOrpaMMOIl JTMCLMIUIMHBI, CIPABOYHOM M HOPMATUBHOM JHUTEPAaTypoM, APYrUMH IOCOOMSIMU U
TEXHUYECKUMHU CPEICTBAMH.

Bpemst noAroToBku oTBeTa MpU caye IK3aMeHa B yCTHOW (popMe JOJDKHO COCTABIATh HE MEHEe
40 MuHYT (TI0 KeTaHuI0 00yYarOMIErocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBeta — HE Oonee
15 MuHyT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU TOJATOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ounery, uMeeT MpaBO Ha BbIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOIJICHHMEM BPEMEHHM Ha
noJAroToBKy. IIpy OKOHUATETLHOM OIEHMBAHWU OTBETA OIIEHKA CHIDKAeTcs Ha oAMH Oaml. Bwigaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyvaromuiicst sBUIICS Ha K3aMEH, U, B35B OUJIET, OTKA3aJICs OT MPOXOXKICHHS aTTECTAI[IH
B CBA3M C  HEMNOATOTOBIEHHOCTBIO, TO B  BEAOMOCTM €My  BBICTaBJISETCS  OLEHKA
«HEYIOBJICTBOPUTEIHHON.

Hapymienne IUCHMIUIMHBL, CHHCHIBAaHME, MCIIOJIBb30BAaHHE OOYYaAIOUIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIHCHBIX MAaTe€pHajoB, MOOWJIBHBIX TeIePOHOB, KOMMYHHUKATOPOB, ILIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYI'MX BUJIOB JINUYHOM KOMMYHUKAIIMOHHONW U KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs AaTTECTAlMOHHBIX HCIBITAaHUHM 3ampenieHo. B cioydyae HapymeHus 3TOTO TpeOOBaHUS
IpernojiaBaTeNb 0053aH yJaJuTh OOYYalOLIErocss U3 ayJAMTOPUU M IMPOCTaBUTh €My B BEJOMOCTHU
OLIEHKY «HEYIOBJIECTBOPUTEIILHOY.

BbicTaBieHne OLEHOK, TMOJIYYEHHBIX MpH IOABEJCHUU pE3yJIbTaTOB MPOMEXKYTOUHOU
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEJIOMOCTh M 3aUeTHYIO KHIDKKY TIPOBOAMTCS B
IIPUCYTCTBUU caMoro oOydaromierocs. IlpenonaBaTenu HeCyT NEpCOHAJIbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHS 3alUCeld O pe3ysibTaTax MPOMEKYTOUYHOW aTTeCTAalluH B
3a4eTHO-9K3aMEHAIIMOHHYIO BE€IOMOCTh U B 3a4E€THBIE KHUKKH.

HesiBka Ha 5K3aMeH OTMeEYaeTcs B 3a4eTHO-DK3aMEHAIMOHHOW BEJOMOCTH CIIOBAMH «HE
SIBUJICSI.

Jnist 00y4arommxcsi, KOTOpbIe HE CMOTJIM C/IaTh YK3aMEeH B yCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET MEePUO] JUKBUAALMH 33JOJDKEHHOCTH. B 3TOT mepuon npenopaBateny, NpUHUMAaBILNE
9K3aMeH, JOJDKHBI YCTAaHOBHTH HE MeHee 2-X JIHEH, Korja OHM OyIyT MPUHHMATH 3a0JKEHHOCTH.
Wudopmanus o TMKBUAAMH 33]I0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHALlMOHHOM JIMCTE.

OOyuJaronmMcesi, MOKa3aBIIMM OTJIMYHBIE W XOPOIIME 3HAHHWS B TEYCHHE CeMecTpa B XOJe
MIOCTOSIHHOTO TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh IPOCTaBJIEHA 3K3aMEHAlMOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 cmaun sk3ameHa. OleHKa BBICTABIISCTCS B OK3aMEHAIIMOHHBIN JIMCT WK B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanmap! 1 IMIa ¢ OrpaHUYCHHBIMA BO3MOKHOCTSIMHU 37I0POBBS, MOTYT CIaBaTh SK3aMEHBI B
MEXCECCHOHHBIN MEePHO/J] B CPOKH, YCTAaHOBJICHHbIE MHANBUYaJIbHBIM YUeOHBIM IJIaHOM. VIHBaIU B! 1
JUIa C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3[J0OPOBbsSI, HMEIOIINE HApyIIEHHsI OTIOPHO-IBUTATEIHHOTO
ammapara, JOIMyCKaroTcs Ha AaTTeCTallMOHHBIE HCIHBITAaHUS B  COMPOBOXIEHUH ACCHCTEHTOB-
COIPOBOXKIAIOIIHX.

[Iporienypa mpoBeAeHUsT NPOMEXKYTOYHOM aTTeCTallMM Ui OCOOBIX CIIydaeB M3JIOKEHa B
«[TomokeHNH O TEKYyIEeM KOHTPOJIE YCTIEBAEMOCTH M TIPOMEKYTOUYHOW aTTECTAlluU O0YJarOIIUXCs 110
OCHOBHBIM 00pa30BaTebHBIM IIpOrpaMMaM OakajiaBpuata, Crenuaiurera u Maructpatyps» @I'bOY
BO 0xHo-Ypanbckuii AY (FOYpI'AY-I11-05-97/04-22 ot 30.08.2022 r.).

| Ne | OueHoYHbIE CPEICTBA | Koa v HauMeHOBaHHe |
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TunoBbie KOHTPOJIbHBIE 3aaHUSA U (M) HHbIE MATEPHAJIBI,
HeoO0XoauMBbIe sl OIleHKH 3HAHMH, YMEeHH i, HABBIKOB U (HJIN) ONbITA
AesITeIbHOCTH, XapaKTepUu3yomux cGopMiupoOBaHHOCTh KOMIIETeHI Uit

B Npollecce 0CBOECHUs TN CUUILINHBI

WHIUKATOpPA
KOMIIETeHIINH

2

ACHHXPOHHbIE MALIHHBI
1. KoHCTpyKIIMS ¥ IpUHIMI paboThl aCHHXpOHHOTO ABuratens (Al).
2. ACMHXpOHHAas MalINHA C Pa30MKHYTHIM POTOPOM.
3. PesxuM KOPOTKOTO 3aMBIKaHUS aCHHXPOHHOM MAaIlIWHEI. -
4. NenyxmmoHHBIN perymsarop. dazoperymnarop.
5. Pa6ountii nporiecc AJl. I[IpocrpanctBennas nuarpamma MJIC AJl.
6. IlpuBenenwe Bpamiaromieiics acHHXpOHHOW MammHBE (AM) K
HETIOJIBI)KHOMY COCTOSIHUIO.
7. T- u I'-o6pa3nble cxembl 3amerneHuss AM (BBIBOJ).
8. DHepreruueckas nuarpamma AJl.
9. Obmiee BeIpaxkeHue MoMeHTa AM (BBIBOM).
10. Mexannueckas xapakTepuctuka AM.
11. Mexannueckue xapakTepucTuku A/l ectecTBeHHas M HCKYCCTBEHHBIE.
12. Paboune xapakrepuctuku AJl.
13. IlocTpoenue kpyroBoil nuarpamMmbl AJl MO ONBITHBIM JaHHBIM U €€
aHaIus3.
14. Tlpsmoit myck AJl. Peaxtopnsriii myck A/l
15. ABrorpancdopmaropHsiii myck A/l
16. Ilyck AJl nepexiodeHHEM CTaTOpHOH OOMOTKM CO 3Be3[bl Ha
TPEYToJbHUK.
17. Ilyck A/l ¢ BKITFOYEHNEM aKTHBHOTO COTIPOTUBIICHHUS B IeTIh POTOpA.
18. PerynmupoBanue uactoTbl BpamieHus AJl u3MeHeHHeM uucia mnap
IIOJIOCOB.
19. PerynupoBanue wactoThl BpameHus AJ] H3MeHEeHHEM aKTHBHOIO
COIIPOTHUBJICHUS POTOPHOH LIETIH.
20. Pabdorta A/l mpy HEHOMHUHAIILHOM HATPSHKEHHUH.
21. Pabora Tpéxdasznoro AJl nmpu oqHO()a3HOM poTope.
22. Pabora tpéxdaznoro A/l mpu oOpsIBe IMHEHHOTO MPOBOAA.
23. OpnHoda3HbIil aCHHXPOHHBIH KOHJAEHCATOPHBIN IBUTaTelb (YCIOBUS
MOJTyYEHUs KPYyTOBOTO I0JIs, BEKTOPHAS JUarpaMMa mpu KpyroBOM MoJIe).

CHHXPOHHBbIE MAILMHBI
1. KoHcTpyKuus v NpUHIMI AEHCTBUS U CHHXPOHHBIX MauH (CM).
2. CHHXpOHHAs1, MalllnHa HOPMAaJILHOTO U OOPAIIEHHOTO UCTIOTHEHUSL.
3. Peakuus sixopsi cuHxpoHHoro reHepatopa (CI) npu axTHBHOH
Harpyske.
4. Peaxnus axops CI' ipy MHIYKTUBHOW Harpys3Ke.
5. Peakuus sxkops CI” ipu éMKOCTHOM Harpyske.
6. Peaknus sikopst CI' mpu akTHBHO-MHIYKTHBHOM HAarpy3Ke.
7. Bextopusie auarpammsl J/1C u [Totse CT'.
8. YrpoménHsle BeKTOpHbIe AuarpaMmbl CI.
9. Xapakrepuctukn CI': xomoctoro xona,
BHEILIHUE, PErYINPOBOYHBIE.
10. PeaktuBHblii TpeyrosbHuk CI'. OTHOIICHHE KOPOTKOIO 3aMbIKaHMSI
Cr.
11. Bxmrouenue tpéxdazupix CI” Ha mapamienbHy0 paboTy ¢ MOIHON
CETBIO:
a) croco0OM TOYHOM CHHXPOHHU3AIIHH;
0) ciocoboM caMOCHHXPOHHU3ALINH.
12. PerynupoBanue aktuBHOM MoutHocTH CI' mpu mapasiensHol paboTe ¢
MOIIHOW ceThi0. PerymupoBanme peaktuBHOW MomHoctn CI' mpu
napaieabHON padoTe ¢ MOLIHOM ceThio. Y-00pa3Hble XapaKTEPUCTHKHU.
13. KoHcTpykuus 1 npuHIMN paboTel cuHXpoHHOTO auratess (CL).

KOPOTKOI'0O 3aMbIKaHUs,

N/I1-6.0I1K-4
[Ipumensiet 3HaHUA
(hyHKIUI 1 OCHOBHBIX
XapaKTepPUCTUK
ANEKTPUIECKUX U
AIEKTPOHHBIX
anmapaToB
NJI-5.0I1K-4
AHanusupyet
YCTaHOBHUBIIIHECS
PEXUMBI paOOTHI
TpaHchOpPMaTOPOB U
BpAIAOIIIXCS
AJEKTPUIECKUX MAITuH
Pa3IMYHBIX THIIOB,
WCTIONB3YET 3HAHHE UX
PpeXUMOB PabOTHI U
XapaKTePUCTHK
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BO30YKICHHUS.

MOMCHTC.

14. Pabora CJI mpH MOCTOSSHHOM MOMEHTE M MEPEMEHHOM TOKE

15. V-o0pa3usbie xapaktepuctuku CJI.
16. Pabora CJI mpu mMOCTOSHHOM TOKEe BO30OY>KACHHUS U IMEPEMEHHOM

17. Paboune xapaxrepuctiku CJ{. Acuaxponusii myck C/I.
18. Pabora CJl B pe:xvMe KOMIICHCATOPA.

IIkana u KpUTCpUH OLUCHHUBAHUA OTBETA 06yqa}01uer00}1 IpeaACTaBJICHbLI B Ta6J'II/II_[C

Hlkana Kpurepum onieHuBaHus
1 2

Onenka 5 - 00yJarouiicst TOJIHO YCBOMJ YUeOHBIN MaTepualt;

(oTiIM4HO) - IIOKa3bIBAET 3HAHUE OCHOBHBIX IOHITUH TUCHUIUIMHBI, [PAMOTHO IOJIb3YETCS
TEPMHUHOJIOTHEH;
- TpOSBISET yMEHHE aHaJM3HpoBaTh M 0000maTe WHPOPMAIHMIO, HABBIKH
CBSI3HOTO ONKMCAHMSI SIBJICHUH U TIPOLIECCOB,;
- J€MOHCTPHUPYET YMEHHME H3JlaraThb Marepuan B OMNPEAEICHHOW JIOTHYECKOM
MOCIIeI0BATENLHOCTH;
- TIOKa3blBa€T yMEHHE WUIIOCTPUPOBATh TEOPETUYECKHE  IMOJOKEHHUSI
KOHKPETHBIMHU PUMEPAMU;
- JIEMOHCTPHPYET CHOPMHPOBAHHOCTH M YCTOWYHUBOCTH 3HAHUN, YMEHUU H
HaBBIKOB;
- MOryT OBITh JONYIIEHBl OIHAa—ABE HETOYHOCTH IPH OCBEIICHUH
BTOPOCTETIEHHBIX BOIIPOCOB.

Onenka 4 - OTBET YAOBJIETBOPSICT B OCHOBHOM TPEOOBaHHSM Ha OLEHKY «5», HO TPH STOM

(xoporio) HMeET MECTO OJJH U3 HEJOCTATKOB:
- B YCBOGHHHM y4eOHOro Marepuasa JONMYLIEHbl NMpoOesbl, HE HMCKA3UBIINE
COZIEP)KaHHE OTBETA;
- B U3JIOKEHUH MaTepHuasia JOMYIeHbl He3HAYUTENbHbIC HETOYHOCTH.

Onenka 3 - 3HaHWE OCHOBHOTO INPOTPAaMMHOTO MaTepHajla B MHHHMAJILHOM 0OObeMe,

(YOOBIETBOPUTEIHHO) MOTPEIIHOCTH HENPUHLMIINAIBHOTO XapakTepa B OTBETE Ha SK3aMeHe: HEMOJIHO

WIH HETNOCJIEA0BaTeIbHO PACKPBITO COJCp)KaHWE MaTepHala, HO IOKa3aHO
o011ee MOHUMaHKUE BOIIPOCOB;
- UMEJHCh 3aTPYAHEHUs] WIM JONYLICHBl OMIMOKH B ONpENENEeHUM IOHSTHH,
UCIONB30BaHUM  TEPMHUHOJIOTHM, ONHCAaHUM  SBJIEHWH W  IPOLECCOB,
HCTIpaBJICHHBIE MTOCTIE HABOSIIUX BOIIPOCOB;
- BBISIBJICHA HEAOCTATOYHAs C(HOPMUPOBAHHOCTH 3HAHWH, YMEHUI U HaBBIKOB,
o0yyaronuiics He MOXKEeT NPUMEHUTh TEOPHIO B HOBOM CHUTYallMH.

Ornenka 2 - MPOOETBl B 3HAHUAX OCHOBHOT'O MPOTPAMMHOTO MaTepuaa, NpUHIUITHATIbHEIE

(HEeyIOBIIETBOPHUTEIHHO)

OIIMOKHU IIpKY OTBETE HA BOIIPOCHI;

- 06Hapy>KeH0 HE3HAHHWE WU HEMOHUMaHME OOobIICH WM HanbOojee BaKHOU
qacTu yqe6H0r0 MaTtcepuaa,

- JONYyIICHBI OIIMOKKA B OIpEACICHNU HOHHTHﬁ, Impyu  HMCIOJIB30BaHNHU
TCPMUHOJIOTHUH, B OIIMCAHUUN SIBIICHUHN U IMpoueCCOB, KOTOPLIC HE MCIIPABJICHLI
MOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB;

- HC C(i)OpMPIpOBaHI)I KOMIICTCHIMH, OTCYTCTBYIOT COOTBETCTBYIOIIMC 3HAHUA,
YMCHHA U HABBIKH.

33




JIMCT perucTpauvu u3MeHeHHu i

Howmep
WU3MEHEHUs

Howmepa nuctoB

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAaHHBIX

OcHOBaHMeE I BHECEHUS N3MEHEHUMN

Iloanuce

Pacmmgposka
HOJIUCH

Jara
BHECEHUS
HM3MEHEHUS




