banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHepreTuKa

PABOYASA ITPOT'PAMMA
10 JUCUUILINHE « DIEKTPOMArHUTHBIE IEPEXOIHBIE ITPOLIECCHI B
DIEKTPOIHEPTETUYECKUX CUCTEMAX)

HanpasJieHus1 10AroTOBKHU
«13.03.02. DnexTporHEpreTUKa U ANEKTPOTEXHUKAY

OcHoBHasi npodeccnoHaIbHAsA 00pa3oBaTe/ibHasI MPorpamMma
«INEKTPOCHAOKECHHE

KBanuduxkauus BbINTYCKHUKA
bakamasp

®opma 00y4eHust
OuyHo-3a04Has

bamakoBo



He.]'[b OCBOCHUSA JUCIHMUIIINHDBI

[lenssMu OCBOCHUS JUCIUTIIMHBI SBISIIOTCA (POPMUPOBAHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUHN
B 00J1aCTH TIEPEXOAHBIX MPOIIECCOB KaK B YHEPTETUUECKON CHCTEME B IIEJIOM, TaK M B OT/ICIBHBIX €€
JJIEMEHTaX, MPUOOPETCHNE CTYJCHTAMH HABBIKOB UX pacdera npu TpexX(a3HbIX H HECUMMETPHUUHBIX
KOPOTKHX 3aMBIKAaHHSX, a TakKe Mpu 0oOpbiBax (a3, HABBIKOB pacueTa W aHaIm3a MEPEeXOHBIX
PEXKUMOB DJIEKTPUUYECKUX CUCTEM M Y3JI0B HArpPy3KU C YUETOM JICUCTBUSI CUCTEM aBTOMATUYECKOTO
peryJaupoBaHus U yIpaBJICHUS.

3ajaun u3y4yeHusl TUCHUILITUHBIL:

* OCBOCHHE CTyICHTaMH  MaTEMaTHYECKUX  MOJEJICH  pPa3JIMYHBIX  DJIEMECHTOB
AJEKTPOIHEPTETUUECKUX CHUCTEM — CHHXPOHHBIX I€HEPATOPOB, ACUHXPOHHBIX 3JIEKTPOJIBUTATENEH,
TpaHCcGOPMATOPOB U JP., OTPAKAIOIIUX OCOOCHHOCTH TIEPEXOTHBIX MPOIIECCOB B ATHX AJIEMEHTAX;

* TIOJIYYCHHE 3HAHMK B 00JIACTH METOJIOB HCCIEAOBAHHUS IEPEXOJHBIX TPOIECCOB,
MPAKTUYECKUX METOO0B pacyeTa TOKOB KOPOTKOIO 3aMbIKAHUS;

* U3y4YCHHUE METOJIOB U AJITOPUTMOB PACYETOB TOKOB W HANPSDKCHHUH MPU HECUMMETPUIHBIX
KOPOTKHX 3aMBIKaHUSX M 0OpbIBaxX (a3, B TOM YUCIIC U C TIOMOIIBIO TPOrPaMMHO-BBIYHCIATEIBHBIX
KOMIIJIEKCOB;

* (popMUpOBaHUE HABBIKOB IO PACUYETy MEPEXOJHBIX MPOLIECCOB B IEKTPOIHEPTrEeTHUECKHIX
CHCTEMaXx.

CornacHo mpodeccuoHanpubiM  crapaaptam: «24.089. Cneumanuct B obnactu
ANEKTPOTEXHUUYECKOTO OOCCIeYeHHsI aTOMHOW craHmum» , «24.033. Cnoenuanuct B 00JacTH
KOHTPOJIbHO-U3MEPHUTEIHHBIX IPUOOPOB M ABTOMATHKH aTOMHOM CTAHITUI.

Mecto qucuuinasbl B ctpykrype OOII BO

JucuumuiiHa u3y4aercsi CTyIeHTaMU Ha TPETheM rojly 0OyueHHsl B IIATOM CEMECTpE.

[lepeyeHb AMCLUUIUINH, YCBOEGHHE KOTOPBIX HEOOXOAMMO CTYAEHTaM sl M3Y4EHHUs Kypca
«DNEKTPOMAarHUTHBIE IEPEXOAHBIE MPOIECCHl B 3JEKTPO-IHEPTETUIECKUX CHCTEMAaxX» COCTABIISIOT
IVCHUIUIMHBL MaTEMAaTHUYeCKOTO0 W eCTECTBEHHOHAyYHOTO MOJYJsS, a TakKkKe OTIeNbHBIC
JTUCIUTUTUHBI TTPOoecCHOHAIBHOTO MOAYs: «Marematukay, «®dusukay, «TeopeTrnueckue 0CHOBBI
ANEKTPOTEXHUKN», «OCHOBBI AeKkTpo3HepreTukn» («Ilepegaua u pacnpeneneHue 3IeKTPUUIECKON
SHEPIUN»).

3HaHUs, MOJyYEHHbIE MO OCBOEHHUIO IMCLUIUIMHBL, HEOOXOIMMBI IpPH OCYIIECTBICHUU
npoecCUOHATBLHON JeSITeIbHOCTH OakanaBpa, BBIOJHEHWU BBIMTYCKHOW KBaJIM(UKAIIMOHHON
paloThI ¥ U3Y4YEHUH OCHOBHBIX JUCLHUIUIMH MO MPO(UITIO MOATOTOBKH.

B cBoro ouepenp naHHas IUCHHUIUTMHA SBISETCS OCHOBOW [UIS M3YYCHHS TUCHUTUTHH
«PeneiiHas 3amuTa U aBTOMAaTU3aLUs AJIEKTPOIHEPreTHUYECKUX CHCTEM», «DJIEKTPOCHAOKEHUEY,
«IKCIUTyaTaIusi CUCTEMBI DJIEKTPOCHAOKESHUS» U JIP.

W3yueHne IUCHMIUTMHBI «DJIEKTPOMArHUTHBIE TIEPEXOJHBIE TMPOIECCHl B AJIEKTPO-
HHEPreTUYECKUX CUCTeMax» HaIlpaBlIeHO Ha (JOPMUPOBAHHE Y CTYIEHTOB TPYIOBBIX (DYHKIIHIA:

- A/02.6. KoHTposb onepaTUBHOrO 00CIyKuBaHus U pexumMoB 3TO u ycTpoiicTB B
cootBercTBUM ¢ TpeboBanusmu JIHA u HT/] AC.

- C/04.6.0pranuzanus onepatuBHOro odciykuBanus DTO u ycTpOWCTB ¢ IPOU3BOICTBOM
CJIOXHBIX nepexsroueHnii AC.

- B/01.6. O6ecneuenune skcmnyaranuu CU, CA u annapatypsl CY3 Ha AC.

Komnerenuuu oOyudarwmerocsi, popmupyembie B pe3yjbTaTe OCBOCHHS
AUCUMILTHHBI



B mporecce ocBoeHHMS MaHHOW AWCHUIUIUHBI y CTyIeHTa (HOPMHUPYIOTCS CIECIYIOIIHE
KOMITETEHIINH:
npodeccuoHanbHbIe
3amaun
. OOBexT uun Konx n HaumeHoBaHue WNHukaTophl 1OCTUXKEHUS
npoecCHOHATBLHOM
o0nacTb 3HaHUS KOMITETEHIINH KOMIIETCHIIUH
nesitenpHoCcTH (3I1]1)
Kontposb Onexrpuueckue | [IK-4 Crocoben cobmonars u | 3-1IK-4 3HaTh: TIaBHBIC
COOIIOICHUS CTaHIIMH U OLICHUBATh MapaMmeTpsl | CXEMbl u CXEMBbI
3aJJaHHBIX MOJICTAHITNH; ITYCKOBBIX PEXHUMOB | COOCTBEHHBIX HYX]T
apaMeTpoB ANEKTPOIHEPreT | 000pyIOBaHUS C | DIIEKTPOCTAHLIUH,
PEXKHUMOB WYECKUE obecrnieueHreM crocoboB  o0ecrieueHus
o0opynoBaHus CUCTEMBI U CBOEBPEMEHHOTO U | HOpMaJIbHBIX PEKUMOB
CceTu; 0€30MaCHOTO BKJIFOYEHHS €T0 B | paboThl 00OpYyJIOBaHUS U
CUCTEMBbI pabory; MpEeIOTBpALICHUsT  W/WIK
INEeKTpocHaOKE JTUKBHJIAITUU
HUS HEHOPMAaJIbHBIX u
MIPOMBIIIITICHHBI aBapHUIHBIX PEKUMOB
X V-11K-4 YMeTs:
MPEANPUATHHA U BBITIONHATE ~ TpeOOBaHUs
ux HOPMAaTUBHO-TEXHUUECKOI
OOBEKTHI JIOKyMEHTAIINH,
OpraHU30BBIBATH u
KOHTPOJIMPOBATH MPOIECC
BBITIOJTHEHUS pabot
MO TYUHEHHBIM
OTepaTUBHBIM
MEPCOHAJIOM CMEHBI IIexa
npu BBOAE B  paboTy
TypOOT€HEepaTopoB,
TpaHcGopMaTopoB,

aBTOTpaHC(POpPMATOPOB U
HIYHTUPYIOLIUX PEAKTOPOB
B-I1K-4 Bnaners:
HaBblKaMd  pabOTBl €
COBpPEMECHHBIMHA
cUCTeMaMM  YIpaBJeHUs,
cbopa u nepenayn
JTAHHBIX, MOCTOSIHHOTO
MOHUTOpPHHTAa COCTOSHUSA
obopynoBaHus,
MapaMeTpoB €ro pexuMa
paloThl ¥ UX aHaU3a

38113‘11/1 BOCIIHTAHHUS, P€Aa/IN3yEMbIC B pPaMKax 0CBOCHUA JTUCIHUIIINHDBI

B npomecce 0OCBOEGHHMS JAaHHOW JTUCIUIUIMHBI

peaNu3yroTCsl  CIEAYIOINUe  3aj1a4u

BOCIIUTAHMUS:
Hanpagienue/ | Co3nanue ycjaoBuii, | Ucnosib3oBaHue BosJjieyenne B
neJIn o0ecreynBalOIIUX | BOCIUTATEIbHOIO PA3HOILIAHOBYIO
MOTEeHIHAJIa Y4eOHBIX | BHEYYeOHYI0
AUCHUILINH AesITeJIbHOCTh
Ipodeccuonan | - popmupoBanue Hcnons3oBanue 1.Opranusanys Hay4Ho-




bHOE OTBETCTBEHHOCTH 32 | BOCIUTATEIbHOIO MOTEHIMAIA |[IPAKTUYECKUX
BOCIIUTAHHE npoeCCUOHATBHBIN | TUCIUIUIMH KOH(EepEeHIIHA, KPYTIBIX
BBIOOD, npoecCuoHaNbHOTO MOAYJSL  |CTOJIOB, BCTPEU € BEAYIIUMH
npodeccnonanbHoe | Uit GOPMHPOBAHUS Y CHEIHAICTaMU
pa3BUTHE U CTYJIEHTOB OTBETCTBEHHOCTH  [IPEANPUATUN
npodeccuoHaIbHBIE | 32 CBOE MPO(ECCHOHATIHLHOE 3KOHOMHYECKOI'O CEKTOpa
pewenus (B18) pa3BUTHE MOCPEICTBOM ropo/ia 1o Bomnpocam
BbIOOpA CTyIEHTaMU TE€XHOJOTMYECKOI0
WHJUBUTyAJIbHBIX muaepcrBa Poceun.
00pa3oBaTebHbIX TPACKTOPHUH, (2. YyacTHe B OATOTOBKE
OpraHu3aIy CUCTEMBI nyOnuKanuii B
OOLIEHUS MEXKy BCEMU BBICOKOPEMUTHUHIOBBIX
Y4aCTHUKAMHU pELEH3UPYEMBIX HAYUHBIX
00pa30BaTeNbHOIO MpoIiecca, B [M31aHUAX
TOM YHCJIE C UCIIOJIb30BAHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIl.
Ipodeccuonan | - bopmupoBanue 1.Ucnonb3oBanue 1. Opranuzanus
bHOE HAaBBIKOB BOCIIMTATEIbHOTO NOTEHIIMAJIA | HAYYHOIO  HoAXoAa U
BOCIIMTaHUE KOMMYHUKAIIHH, JHUCUATUINH yyBcTBa «Bce B oxpHoM
KOMaHAHOU paboThl | MpodecCHOHATBEHOTO MOIYJIS KOMaHJIe» 4epe3 yuacTue
u nunepcrsa (B20) JUIA pa3BUTHS HABBIKOB CTYACHTOB B IIPOBEICHUU
KOMMYHUKAaIMU, KOMaHIHOU KPYTJIbIX CTOJIOB u
paboThI U IUJIEPCTBA, CEMHUHAPOB.
TBOPYECKOT0 UHKEHEPHOTO 2. ®opmupoBaHUE
MBIILIEHUS, CTPEMIICHUS BEPTUKAIbHBIX CBSI3€d WU
CJIe10BaTh B dbopManbHBIX MpaBUiI

poQeCCHOHAIBHON
JESITEIIbBHOCTH HOpMaM
MOBeIEHHs, 00ECIIEYNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYIOBOH JESITEIILHOCTU U
HECITY>KeOHOTO TTOBEICHHS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pelieHus yepe3 NoJAroTOBKY
TPYIIOBBIX KYPCOBBIX padoT U
MPaKTUYECKUX 3a/IaHUM,
pElIEHHE KEWCOB,
MPOXO0K/IEHHUE MPAKTUK 1
noarorosky BKP.
2.Mcnons3oBaHue
BOCITUTATEIHLHOTO MOTECHIIMAJIA
JUCUUTIIINH
pohecCHOHATEHOTO MOIYJIS
IS

- (hopMupoBaHUs
MTPOHU3BOJICTBEHHOTO
KOJUIEKTUBHU3MA B X0JI€
COBMECTHOTO PEIICHHS KaK
MOJICNIbHBIX, TaK U
MPAKTUYECKUX 3a/1a4, a TAKKE
MyTeM MOJIKPEIIEHUE
paroHaIbHO-
TEXHOJIOTHYECKUX HABBIKOB

JKA3HU IIPU  IIPOBEICHHUH
CTYIEHYECKUX KOHKYPCOB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

B3aUMOJICUCTBUSI B TPOEKTHOM
JIeATEIbHOCTH
AMOIMOHATBHBIM d(hPeKTOM
YCIICIIHOTO B3aUMOJAECHCTBUS,
OILYILIEHUEM POCTa 001en

3P HEKTUBHOCTH MPH
pacupeneneHny MPOEKTHBIX
3a]1a4 B COOTBETCTBUU C
CUJIbHBIMHU
KOMIIETEHTHOCTHBIMH U
SMOIMOHAJIBHBIMU CBOMCTBAMHU
YJICHOB IIPOCKTHOM TPYIIIBL.

CTpykTypa u cojiep:kaHue Y4eOHOUH TUCUMILTHHBI

I[HCHHHHHH& npenoaacTtca CTyaACHTaM B

6-oM cemecTpe.

MHUCHMILIMHBI COCTaBIAET 6 3aUeTHBIX e€AUHMUIL, 216 ak. yacos.
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KopoTkue 3ambikanus
B CHCTEMax
AIEKTPOCHAOKEHUS

32/4

4/2 212 | 23

[IepexonHbie
IIPOLIECCHI B DJIEK-
TPUYECKHUX MaIlIMHAX
npu TpexQasHbIX
KOPOTKHX 3aMBIKaHUX

35/4 6/3

4/2 412 | 24

Toku TpexdaszHoro
KOPOTKOTO 3aMBIKaHUS

31 2/1 2 | 24

KP1

25

[IpakTHueckue MeTo bl
pacyera TOKOB
CHUMMETPUYHOTO
KOPOTKOT'O 3aMbIKaHHUS

32 6/2
2 412 | 24

OCHOBHBIE TTOI0KEHHUS
pacuera
HECHUMMETPUYHBIX
PEKUMOB

27/4

KP2

25




; [Tonepeunas ne 32/4 ) a2 | 24
CHUMMETpUsI
Bunx npomexkyTouHoii arrectanun | 216/16| 18 | 18/8 | 18/8 | 162 6] 50

* - COKpaleHHOe HAaUMEHOBaHKE (DOPMBI KOHTPOJIS

** - cyMMa MaKkCUMaIIbHBIX 0aJioB JI0JbKHA ObITh paBHa 100 3a cemecTp, BKIItOYast 3a4eT U
(wn) sK3aMeH
CoxparieHHOe HaUMEHOBaHKE (POPM TEKYILET0 KOHTPOJIS U aTTECTAlluU Pa3eiioB:

Oo60o3nauenune | [To1HOE HAMMEHOBAHHE

KP KonTponbnas pabota

) DK3aMeH

Conep:kaHue JIEKIHOHHOTO Kypca

TeMbl JeKIHH. Bcero Yueoro-
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU 4acoB METOAMHECKOe
olecneyeHue
1 2 3
1-5
Jlekuust 1. Pexumbl cucteM  snekTpocHaOxkeHus.  [TpuuuHbl
BO3HUKHOBEHHUS  DJIEKTPOMArHUTHBIX  IEPEXOAHBIX  IPOLIECCOB. 2
Ha3nauenue pacueToB EpeXOIHBIX IIPOLIECCOB.
Jlexuusa 2-3. Buapl, IpUUMHBI U IOCIEIACTBUS KOPOTKHUX 3aMbIKAHUM. 1-5
OCHOBHBIE JONYIIEHUS MPU PacYeTOB TOKOB KOPOTKOTO 3aMBIKAHUS.
PacuerHble cxembl U mapaMeTpbl UX AJ1eMEHTOB. CXeMbl 3aMElIeHUs U 4
ux  npeoOpasoBanus.  llpuBeseHue  mapamMeTpoB  3JIEMEHTOB
KOPOTKO3aMKHYTOM LIeNU K Oa3UCHBIM YCIIOBHSIM.
Jlekmms 4-5. Ilepexomnbplii TpoliecC B CHHXPOHHOW MaimidHe Oe3 1-5
nemiiepHbIx 00MOTOK. [lepexomHbIi Tporiecc B CHHXPOHHOIN MalIiHEe C 4
neMrn@epHbIMM  OOMOTKaMH. YpaBHEHHE IE€PEXOJHOro  Ipolecca.
Oco0eHHOCTH PacyeTOB MEPEXOAHBIX MTPOLIECCOB B AJIEKTPOABUTATENSX.
Jlexnuss 6. KopoTkoe 3aMblkaHMe Ha 3aXHMax TIeHeparopa 0e3 1-5
aBTOMATHUYECKOr0 perynupoBaHus Bo3OyxaeHus. KopoTkoe 3ambikaHue
Ha 3aKMMax TIE€Heparopa C aBTOMATHYECKUM PpEryJIMpOBaHUEM 2

B036Y)KI[€HI/I$I. KOpOTKI/Ie 3aMBIKaHUSA B YAAJICHHBIX TOYKaxX CHUCTCMBI
BHGKTpOCHa6)KCHI/I5{. HauanbHbIi TOK KOPOTKOI'O 3aMbIKAHUS.

Jlekuus 7. Pacdyer Ha4aJbHOrO 3HA4YE€HMSI TOKA KOPOTKOTO 3aMBIKAHUSA. 1-5
OmnpeneneHne TOKa KOPOTKOIO 3aMBIKAHUS B IPOM3BOJIBHBIII MOMEHT
BPEMEHM IO PAaCUETHBIM U THUIOBBIM KpUBBIM. Pacuer Toka KOpOTKOTro
3aMBIKaHMs MO €ro oOIeMy M HWHIMBHIYaJbHOMY HM3MEHEHHUSIM. Y4Yer 2
ANIEKTPO/ABUraTeNIed MpU pacyeTe TOKOB KOPOTKOTO 3aMbIKaHHUS. YUeT
TOKOB KOPOTKOI'O 3aMBIKaHHUSl CO3JaBacMbIX JJIEKTPOABUTaTEISIMU B
YCTaHOBKaX COOCTBEHHBIX HYX/I TEIUIOBBIX AIEKTPOCTAHIIUH.

Jlekumss 8. MeTton CHUMMETPUYHBIX cocTaBisomMX. (OCHOBHBIE 1-5
COOTHOIICHUA MC)K}Iy CI/IMMeTpI/I‘—IHI)IMI/I COCTABJIAFOIIMMHU TOKOB H
HanpspkeHud.  CONpOTUBIEHUE  BJIEMEHTOB  TOKaM  OTAENbHBIX 2
MOCJIEJOBATEIbHOCTEM. CxeMbI 3aMeIeHUS OT/EIBbHBIX
nocnenoBarenbHocTell. Pesynbrupytomue 9/1C 1 conpoTUBIEHUSI.

Jlekuma 9. OOmme cBeaenus. OgHodazHOE KOPOTKOE 3aMBIKaHUE. 1-5
JIByx(a3znoe kopoTkoe 3ampbikaHue. JIByx(da3zHoe KOPOTKOE 3aMBbIKAaHHE
Ha 3eMJII0. YYeT MepexXOJHOTr0 COIMPOTHUBIEHUS B MeCT€ KOPOTKOTO
3aMbIkaHus. [IpaBuIO SKBUBAJIEHTHOCTH MPSIMON TMOCIIEOBATEIHLHOCTH.




KommekcHbie cxembl 3aMernienus. CpaBHEHHE TOKOB MPU Pa3TUYHBIX
BHJIaX  HECHMMMETPUYHOTO KOPOTKOTO  3aMmblkaHUsl.  BekTopHbie
JyarpamMmbl TOKOB U HalPsKEHUH.

IlepeyeHb NPAKTHYECKUX 3AHATHH

4yeOHOo-
Tema npakTnueckoro 3anaTus. Bonpocsl, Bcero YaefHo
MeTOANYeCcKoe
oTpadaTrbiBaeMble Ha MPAKTUYECKOM 3aHATUH YaCOB
olecneyeHue
1 2 3
CocraBnenue cxeMbl 3amenieHus Tpexdasnoro K3. IlpuBenenune na- 6 1-5
pamerpoB K3 k 6a3ucHbM ycinoBusiM. TOYHBIN U MPUOIMKCHHBIA Me-
TOJABI IPUBECHUS B UMEHOBAHHBIX eauHuIax. [IpuBenenue k 6a3uc-
HbIM YCJIOBMSIM B OTHOCUTENBbHBIX eauHuuax. OmnpeneneHue
pPEe3yJbTUPYIOUIEr0 CONPOTUBIIEHUSI KOPOTKO3aMKHYTOH LIETIH.
Onpenenenre aBapuiHOTO TOKa B MECTE 3aMbIKaHHUS M LENSIX aBTO- 6 1-5
TpanchopmaTopa. HaxoxkaeHne HayalbHOTO 3HAYEHUS MEPUOIUYE-
CKOM COCTaBJsAIONIeH aBapuiHOTO TOKa. HaxoxeHue JUHEHMHBIX Ha-
NPSKEHUH B 3JIGKTPUYECKU Mallo yAaneHHbIX oT K3 Toukax.
Ornpenenenre MOIHOCTH U yapHOro Toka B Mecte K3 0e3 yuera u ¢ 6 1-5
Y4YETOM JBUTaTEIbHON HArpy3KHU.
Ilepeuensb 1abopaTOpHBIX padoT
4ye0HOo-
Tembl 1abopaTopHBIX padoT. Bonpocsl, Bcero YaebHo
METOANYECK
oTpadaTrbiBaeMble HA JJA0OPAaTOPHOM 3aHATHH YaCcOB CTOAMIECKOe
ol0ecrieyeHune
1 2 3
Perucrpanuss u oroOpakeHHe KPHUBOH TOKa Tpex(a3HOro KOPOTKOTO 6 1-5
3aMBIKAHUS B DJJIGKTPUUECKOW CETH, MHUTAIOMICHCS OT MCTOYHUKA
MPAKTUYECKH OECKOHEUHOM MOIIIHOCTH
Peructpanus u otobGpaxkeHue KpuUBOM TOKa Tpex(a3HOro KOPOTKOTO 6 1-5
3aMBIKaHHSA B JJIEKTPUUYECKOM CETH, NUTAIOIIEHCS OT CHUHXPOHHOIO
reHeparopa OrpaHM4YeHHON MOITHOCTH
Onpej:[eneHI/Ie COOTHOIICHUSI TOKOB KOPOTKOT'O 3aMbIKaHMS Pa3JIMYHBIX 6 1-5
BUJIOB MPU 3aMBIKAHMH B OJJHOM M TOM K€ TOUKE CETH, MUTAIOLIEHCS OT
MCTOYHUKA MIPAKTHYECKU OECKOHEYHOU MOIIIHOCTH
3agaHus I CAMOCTOSATEILHOM PadoThI CTYICHTOB
Beero Yu4eOHo-
Bonpocsl 1J1s1 cAMOCTOATEILHOTO M3Y4YeHHS (3a1aHus1) MeTOANYeCKoe
uacos ob0ecrieyeHue
1 2 3
Tok KOPOTKOTO 3aMbIKaHUsSI B MPOU3BOJIbHBIH MOMEHT BPEMEHH. 74 1-5
VY CcTaHOBUBIIMICA PEKUM KOPOTKOTO 3aMbBIKAHUS.
PacyeTsl TOKOB KOpPOTKOrO 3aMbIKaHUS B 3JIEKTPOYCTaHOBKAX 1-5
HanpspkeHueM 10 | kB. Pacder TOka KOpOTKOTrO 3aMBIKaHUS C 41

ncnoib3oBanueM I1K.




[IpumeHneHre MeToJa pPAcUETHBIX KPUBBIX MJIs pacuera HEeCHM- 1-5
METPUUYHBIX KOPOTKUX 3aMbIKaHUU. 3aMbIKAHUE Ha 3EMJII0 B CETAX C 47
M30JIMPOBAHHON HEUTPAIBIO.

PacuerHo-rpajduueckasi padora He NpeIyCMOTPEHa Y4eOHbIM IJIAHOM
KypcoBasi paGoTa He npeaycMoTpeHa Y4eOHbIM IJIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

B cootBercTBUU ¢ TpeboBaHMsAMHU oOpa3oBareiabHOro craHmapra HUSAY MUOU 1no
HanpasiieHut0  noArotoBku 13.03.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHMKA) pealn3alus
KOMIIETEHTHOCTHOTO TO/X0Jla IPEeIyCMaTPUBAET IUPOKOE HCIOIb30BaHKUE B y4EeOHOM Ipolecce
aKTHUBHBIX U HHTEPAKTUBHBIX (POPM MTPOBEACHUS 3aHATHHA:

1) pa30op KOHKPETHBIX CUTYyallMil MpU PEHICHUH 3aJad 1O KOHTPOJBHBIM 33/1aHUSM;

2) pa30op KOHKPETHBIX CUTyallui TMpHU TMPOBEACHUU JIEKIIMOHHBIX 3aHATUN, B TOM YHUCIIE
B (hopMe KOIIOKBUYMOB;

3) BHeayauTOpHYIO paboOTy B paMKax TEKYIIUX BHEAYAUTOPHBIX KOHCYJIBTALUN C LEIBI0
(dbopMUpOBaHUS U PA3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00YYarOIIUXCSI.

B pamkax y4eOHBIX KypcOB MOTYT OBITb NHPEIYyCMOTPEHBI BCTPEYHU C MPEICTABUTEISIMU
KOMIIaHUH, YHUBEPCUTETOB, TOCYJapPCTBEHHBIX U OOIIECTBEHHBIX OpraHU3alUi, MacTep-KiIacChl
9KCIIEPTOB U CIIELUATINCTOB.

WNH(popMallnoHHbIE TEXHOJOTUHU, MCIIOJNb3YyEMbIE IPU OCYLIECTBICHUH 00pa30BaTEIbHOTO
rpoLecca Mo JUCHUILTMHE «JIEKTPOMarHUTHbBIE IIEPEXO0JHBIE ITPOLIECCH B AJIEKTPOIHEPIE€TUYECKUX
CHUCTEMaX»:

1) camocrosiTenbHas padoTa CTYACHTOB C HCIOJIb30BaHUEM WH(GOPMAIMOHHON CIIPABOYHOM
cucteMsl MOC;

2) akTuBHasg paboTa ¢ COBPEMEHHBIMH IMAKeTaMU MPUKIATHBIX MPOTrpaMM Jisi 00paboTKH
PE3yJIbTaTOB 3KCIEPUMEHTANIbHBIX JaHHbBIX.

[TpakTHyeckas MOAroTOBKA MPU peanu3alii y4eOHON TUCIIUIUINHBI OpraHU3yeTCs MyTeM
MIPOBEJICHUS MPAKTUYECKUX 3aHATHH, TPelyCMaTPUBAIOLINX yYacTHE 00yUarOINXCs B BBITOJIHEHUH
OTJIETTLHBIX JIEMEHTOB Pa0OT, CBA3aHHBIX C OyAyIIeH MPOoPECCHOHAIBHON AESTEIHHOCTHIO.

[TpakTryeckas MOArOTOBKA TaKXe BKIIIOYAET B ce0s 3aHATHS JIEKIIMOHHOTO TUIIA, KOTOPbIE
IpeaycMaTpUBalOT Nepefady yueOHol nHdopmaun o0ydarommumces, He0OX0UMOM JUIs
MOCJIeTYIOIIEr0 BHIIIOIHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymiel npodeccnOHaIbHON AeATeIbHOCTHIO.

DoH/ OLICHOYHBIX CPEICTB

CDOH)I ONCHOYHBIX CPEACTB MO JUCHUIIIINHE oOecreunBaeT IMPOBEPKY OCBOCHUA
IUIAHUPYEMBIX PE3yJbTaTOB O0Oy4eHHs (KOMIETEHUMH M WX MHIUKATOPOB) IOCPEICTBOM
MEPOTIPUSITHI TEKYIIEro, pyOeKHOTO U TPOMEKYTOUHOTO KOHTPOJIS 10 AUCIUIUIMHE.

CBs13b MCKIY (I)OpMI/IpyCMLIMI/I KOMIICTCHIIUAMU H (I)OpMaMI/I KOHTPOJII HUX OCBOCHUA
MMpeaAcCTaBJICHA B C.TICI[yIOIJ_Ieﬁ Ta6m/1ue:

HaumenoBanue
Ne Kon n HaumMeHoBaHuE MHIUKATOPa HaumenoBanue

KOHTPOJIMPYEMBIX .
n/n JOCTUKEHHS] KOMIIETEHIIUI OLICHOYHOI'O CPEJCTBA
pa3ziesioB (TeMbI)

BX0J1HOM KOHTPOJIb

BOHpOCLI BXOJHOTI'O

1 | BxoaHoi KOHTPOJIH
KOHTpPOJIS (YCTHO)

ATTCCTE[I_[I/ISI pPasaciioB, TeKYIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTH




1 | KopoTkue 3aMbIKaHUs B
cucremMax
AIIEKTPOCHAOKEHNS,
TOKHU TpexQazHbIX
KOPOTKHX  3aMbIKaHHIA
(x.3.), MepeEXO0IHbIE
MIPOIIECCHI npu
Tpex(azHbIX K.3.

3-T1IK-4;V-11K-4; B-I1K-4 KontponbHas padota 1

2 | [IpakTrueckue MeTOMbBI

3-11IK-4;V-11K-4; B-TIK-4 KonTponbnas padbora 2
pacuera TOKOB K.3.

HpOMe)KYTO‘IHaH aTTcCTaluusa

Bonpocsl k 3x3ameny

1 | 3auer [1K-4
(muCHMEHHO)

OneHouHble CpPeACTBA JUIsl BXOJHOIO KOHTPOJIS MPEACTaBIIAIOT cOOOM BOIPOCH, KOTOpHIE
3aJjal0Tcs CTYACHTaM B YCTHOM (opme.

B kauecTBE OIICHOYHOrO CpEACTBA TEKYLIETO KOHTPOJS HCIOJIB3YIOTCS YCTHBIM U
IIMCBMEHHBIN ONPOC, BBIIIOJHEHUE IPAKTUYECKUX KOHTPOJIBHBIX 3alaHUM.

B kauecTBE OLEHOYHOrO CpeACTBAa AaTTECTAllMM pas3jiela HCHOJIB3YIOTCS HUTOroBas
KOHTpOJIbHast paloTa.

JI1s MpOMeXyTOYHOH aTTecTaluy IPEJyCMOTPEHBI K3aMEHALIMOHHBIE BOIIPOCHL.

ITo utoram oOyueHHsI BHICTABISETCS SK3aMEH.

Bonpochl BXOAHOT0 KOHTPOJIsI

1. [Ilepeuncnure 3aKOHbI KOMMYTAaLIUH.

2. Tpexdazusie nenu. Ompenenenuss B TpexdasHbx nemsx. Kakumu ITOCTOMHCTBAMH
0OBSICHACTCS IIMPOKOE PaCIpOCTpaHeHue Tpex(a3HbIX IeTeil B SHepreTuke?

3. MouiHocT! B LENSIX MEPEMEHHOr0 TOKa. MIHOBEHHas, aKTMBHAs, PEAKTUBHAs, IIOJHAs
MorHocth. Koadduiment momHocTy.

4. IlonsTHE O BXOJHBIX U B3aUMHBIX IPOBOJIMMOCTAX BETBEH. BXoqHOE conpoTuBieHue.

5. Onexrpuueckas nens. Mcrounnku 3/1C u Toka. [I[pueMHUKH 2JIEKTpUYECKON SHEPTUH.

6. SIBneHus CaMOMHIYKIIMH U B3aMMOUMHAYKINU. B3anMHast HHIYKTUBHOCTb.

7. Tpancdopmatopsl. OrnpeeneHne ConpoTUBICHUNH 00MOTOK TpaHCHOPMATOPOB.

8. CooTHouieHus: Mexay (a3HbIMU U JIMHEHHBIMM BEJIMYMHAMHU IPH COECTUHEHUH
MIPUEMHHKOB 10 CXE€ME 3B€3/1a U TPEYTOJIbHUK.

9. Ha3nauenue HelTpanbHOro npoBoja. Kak n3MeHSATCsS HanpshKeHUs U TOKU MOTpeOuTens
3JIEKTPOIHEPTUU B YETHIPEXNPOBOAHOM Tpex(a3zHOW CHUMMETPUYHON CUCTeMe NpH OTKIIOYEHHU
HENUTPAIBLHOrO NpoBOJa?

10. Pacuer 1 u3MepeHne MOIIHOCTH B TpeX(Pa3HbIX LETsIX.

Bomnpockl Tekyniero KOHTpoJIst

VYernbii onpoc 1

1. KakoBbl OCHOBHBIE 3Tamlbl PAa3BUTHUS HCCIECIOBAHUNA M COBEPIICHCTBOBAHUS PACUYETOB
MIEPEXOIHBIX IIPOLECCOB?

2. Kakue BHIBI peXHMOB M TPOIECCOB HMEIOT MECTO B CHUCTEMaX JJIEKTPOCHAOKEHUs
(C0O)?

3. Yrto Takoe mapamMeTpsl pexuma 1 napamerpsl COC?

4. Yto moHUMAETCS MOJ] CTATUYECKON U pe3yIbTUPYIOIIEH YCTOMUYUBOCTHIO?

5. Kakue npuyrHbBI BO3SHUKHOBEHHUSI IEPEXOIHBIX mporieccoB B COC?



6. J171s1 yero HeoOXOAMMO PACCUUTHIBATH NEPEXOIHBIE TPOLIECCHI?

7. KakoBbl NpUYMHBI NOSIBJIEHUS IEKTPOMArHUTHBIX MepeXxoaHbIX nporueccoB B COC u ux
BO3MO>KHBIE TIOCIEACTBUA?

8. KakoBbl 0CHOBHBIE BUbI KOPOTKHX 3amblkaHui (K3) 1 BepoATHOCTH UX BO3SHUKHOBEHUS B
aneMeHTax COC B CeTsAX pa3iMyHOI0 HAIPSKEHUS?

9. Uro moHHMMaeTcsi MOJ TEPMHUHOM «KOPOTKOE 3aMbIKaHHE», «IIPOCTOE 3aMbIKAHHUE»?
KaxoBbl 0003HaU€HHS BUJIOB 3aMbIKail B 3aBUCUMOCTH OT PEeKUMa HEHTpaiu cetu?

10. Kakue yciioBHsi 1 OCHOBHBIE JIONYIIIEHUS MPUHUMAIOT IIpHU pacuetax K3?

11. Kax BBIOMpAIOTCS U MEPECUUTHIBAIOTCS Oa3MCHBIE YCIOBUS ISl Pa3iMYHBIX CTYIEHEH
HanpspkeHus COC?

12. 3aBucuT i pe3ynbTaT pacyera TOKoB K3 oT Bb1O0Opa 6a3UCHBIX YCIIOBHIA?

13. Ha yeM OCHOBaHBI TOYHOE M NMPUOJIMIKEHHOE MPHUBEIECHUE COMPOTHBIICHUHI 3JIEMEHTOB
KOPOTKO3aMKHYTOW Tienu (reHeparopo, TpaHchopmaropoB, JIDII m peakTopoB) B cxemax
3aMelIeHua?

14. KakoBel menu pacuera K3? KakoBa mnocienoBaTenbHOCTh MPeOOpa3oBaHUS CXEM
3aMelIeHHs Mpu pacyeTax”?

15. Uto moHMMaeTcsi MOJ SJIEKTPUYECKON yOaleHHOCThI0 TOYKM K3 OT HMcTouHMKa mu-
TaHus?

VYeTHbli onpoc 2

1. Kakoii Bux uMeeT NMpUHIMITAATIBHAS CXeMa MalIuHbI ¢ JeMI(EepHBIMU 00OMOTKaMu U 0e3
HUX?

2. Kak nporekaer mepexonaHblil mpouecc npu K3 Ha 3akumax CHHXPOHHOW MalllWHBI 0e3
nemMidepHbIX 0OMOTOK?

3. Kakue 3HaueHus 31C U UHAYKTUBHOI'O COMPOTUBIIEHUS CUHXPOHHOIN MAalllMHbI HA3bIBAIOT
[IEPEXOIHBIMU?

4. Kakne 0coOeHHOCTH MepexofHOoro nporecca npu K3 Ha 3akumMax CHHXPOHHOM MaIllMHBI ¢
nemidepHbIMU 0OMOTKaMH?

5. Kak onpenensitorcsi CBEpXIepeXxoIHbIE 3JIC U COMPOTUBIIEHUS CHHXPOHHON MaITUHBI?

6. Kakoil BuA MMEIOT BEKTOPHBIE AMArpaMMbl CHHXPOHHOW MAaIIMHBI C JeMI(pEpHBIMU
oOMoTKamu 1 0e3 Hux?

7. Kak omnucarb  NEpeXOAHBIM  MpOLlECC  CHUHXPOHHOM  MallMHBI  CHUCTEMO
muddepeHInaTbHBIX YpaBHEHHUH B (Pa3HBIX KOOpAUHATAX?

8. Kakx moxHO mpeoOpazoBaTh cucteMy audGhepeHIHaTbHbIX YPaBHEHHH MEPEXO0IHOTO
npoiiecca B pa3HbIX KOOpAMHATAX B cUCTeMy ypaBHeHui [lapka-T'opeBa?

9. Kak omnucbiBaeTcsi MEepeXOJHBIH MPOLECC B ACHHXPOHHBIX JBUTATENSAX C IOMOIIbIO
cucrtembl ypaBHeHHil [Tapka-I'opesa?

10. YUto mpenctaBisitoT cOOOW CBEPXIEPEXOJHBIE 3AC W COMPOTHBICHHUS ACHUHXPOHHBIX
JBUTATENeH U 0000IIEHHBIX HATPY30K?

11. Kak u3MeHsI0TCS MOJHBIM TOK U €ro cocrasisitomue npu Tpexdasnom K3 Ha 3a-xkumax
reneparopa 6e3 APB?

12. Kak Bnusier APB reneparopa Ha u3aMeHenue Toka rnpu tpexdaznom K3?

VYcerasiil onpoc 3

1. Kaxoii Tox K3 Ha3bIBaeTCsl yJapHBIM U NIPU KaKUX YCIOBUAX OH BO3HUKAET?
2. OT KakMX apaMeTpoB 3aBUCHUT yJIapHbIA KOAPPUIUEHT?

3. Kak onpenensiercs neiCTBYIOIIEE 3HaUEHNUE TOJIHOro Toka K37?



4. Kak n3MeHseTcs oJHbIN TOK U ero cocrasistomue npu K3 B ynanennsix Toukax COC?

5. Kakumu BBIpaKEHUSIMHU OINPEAEIAETCS MEPUOANYECKAs COCTABIAIONIas Ha4albHOIO TOKA
K3?

6. Kakoe paznnumne Mexay NepexoIHbIMU U CBEpXIIEpeX0AHbIMU TokaMu K3?

7. MOXHO 71 aHAJIUTUYECKHU ONpeaeanuTh TOK K3 B Mpon3BOIbLHBIA MOMEHT BPEMEHH?

8. Kakoii pe’kxuM Ha3bIBa€TCsl YCTAHOBUBIIUMCS ?

9. Kak onpenenuts Tok K3 B ycTraHoBuBIIEMCS pexuMe?

10. Kak omnpeaenuts HavanpHOe 3HaueHue Toka K3, co3maBaeMoro MCTOYHHKOM
HEOTrpaHUYEHHOM MOIIHOCTH, TEHEPATOPOM, JABHUraTeseM, 0000LIEHHONW HArpy3KOit?

11. Ha yem ocHOBaH MeTOJ pacuyeTHBIX KpuBbIX? KakoBa 005IacTh NMPUMEHEHUS 3TOTO
Metozna’?

12. JIns1 kakux pacyeTHbIX ycI0BUH ompeneneHus Toka K3 npuMeHstoTcst TUIIOBbIE KpUBbIE?

13. Kak ompegensiercsi 3HaueHHE MEPUOIUYECKOM cocTaBistomeid Toka K3 B pacueTHbIi
MOMEHT BPEMEHH 110 PACYETHBIM (TUIIOBBIM) KPUBBIM?

14. MoxHo 5 mpu pacdere TOKOB K3 MO pacueTHbIM KPHBBIM OOBEIMHHTH B OJWH
SKBHUBAJICHTHBI HCTOYHUK BETBb MHUTAHUS OT DJIEKTPUYECKOW CHCTEMBbI C BETBSIMHM MHUTAHUS OT
reHepaTOPOB KOHEYHOM MOIIIHOCTH?

15. B kakux citydasx MOYKHO BBIIOJIHATE pacyeT ToKoB K3 1o ux oOuiemy n3MeHeHuo?

16. Korma Bo3HHMKaeT HEOOXOAMMOCTh pacuera TokoB K3 mo uX HHAMBUIYyaTbHOMY
U3MEHEHHUI0?

17. Kak BBINOJHSAETCS pacyeT Npu MOANUTKE TOUYKH K3 CHHXpOHHBIMU (aCMHXPOHHBIMH)
IBUTATEIIMU?

18. KakoBbl ocoOeHHOCTH pacuera TOKOB K3 B sJeKTpHuUECKUX CeTAX HampspKeHueMm 1o 1
kB?

19. Kak ompenensercs akTHBHOE IepexoJHOe compoTuBieHue npu K3 Ha pasnuuHbix
CTYIEHSX paclpeesICHUs MEKTPUUECKOM SHEPTUu B CETH HarlpsbkeHueM 1o 1 kB?

VYcerHbi onpoc 4

20. KaxoBbl OCHOBHBIE JIOCTOMHCTBA METOJla CHMMETPUYHBIX cocTaBistonmx? Kak
omnpenensercs ocodas daza?

21. B 4eM CyIHOCTb OCHOBHBIX ITOJIOKEHUI METOJ1a CAMMETPUYHBIX COCTABIIAIOIINX ?

22. B uemM CcOCTOMT pacdyeT HECUMMETPUYHBIX PEXKHMOB [0 METOAY CHMMETPHUYHBIX
COCTAaBIISIFOIIINX ?

23. Kak packnajaplBacTcs IPOU3BOJBHAS CHCTEMa HECUMMETPHUYHBIX BEKTOPOB Ha TpU
CUMMETPUYHbBIE CUCTEMBI?

24. Kak 1o npou3BOJIbHO NMOCTPOECHHBIM CUMMETPUYHBIM CUCTEMaM (IpsIMOM, 00paT-HOH U
HYJIEBOM MOCJIEI0BATENLHOCTEN) TOJIYIUTh HECUMMETPUUHYIO CUCTEMY?

25. KaxoBbl CONpOTHBJIEHMSI NpPSAMOM, OOpaTHOM W HYJIEBOM IOCIIE€N0BAaTEIbHOCTEN
Pa3IMYHBIX MIEMEHTOB KOPOTKO3aMKHYTOH LieH?

26. IloueMy pans OZHOTO M Or0 K€ DJIEMEHTa JJIEKTPUYECKOW LENU 3HAuYeHUus
COIPOTHBIIEHUH NpsiMoit z1 , oOpatHOil z2 u HyneBoil z0 mocnenoBaTeIbHOCTEH B 00IIEM citydae
pa3Iu4HbI?

27. Kak omnpenenstorcss CONPOTHBIECHUS HYJIEBOW IIOCIENOBAaTEIbHOCTH JIBYX M
TPEeXOOMOTOYHBIX TpaHCHOPMATOPOB U aBTOTPAHCHOPMATOPOB?

28. UYem oObscHserca TOT (HaKT, 4YTO CONPOTUBIEHHE Ha a3y JUIsl HyJIeBOU
nocneaoBarenbHoCcTH z(0) TpexcTep KHEBOro TpaHchopMaTopa HE PaBHO COMPOTUBIEHHUIO Ha (azy
IUIsL IPSIMOM TTocieioBaTeabHOCTH z1 , HO z1=22 , The z2 - conpoTHBIIeHHE Ha ¢a3y 1 o0paTHON



IIOCJIE0BATEIBHOCTHU?

29. Kak cOCTaBIISIFOTCSI pacUETHBIE CXEMbI 3aMELICHMs Pa3IMYHbBIX I1OCIEN0BATEIbHOCTEN
KOPOTKO3aMKHYTOM LleNu Npu HecUMMETpu4HbIX K37

30. KakoBbI 0COOEHHOCTH CXEMBI 3aMEIECHHsI HYJIE€BOW MOCIEI0BATEIBHOCTH?

31. Kak omnpenensioTcsi pe3ylbTUPYIOIIME COMPOTHUBIICHUS CXEM 3aMElIECHUs pPa3HbIX
OCJIEN0BATEILHOCTEN?

32. Yto Takoe nonepeyHasi He CHMMETpHs?

33. KakoBbl rpaHuYHbBIC yCIIOBHS 17151 Bcex BUI0B K37

34. Kakoe pazauume MEXAy ~CXeMaMd ~ OpsAMOW, OOpaTHOH ©W  HYJIEBOM
[10CJIE0BATEIBHOCTEN ?

35. Kak onpenenuts TOKH U HaNpsbKEHUs npu oaHodaszHom K37

36. Kakoii B ©IMEIOT BEKTOPHBIE IMarpaMMbl TOKOB U HampspKeHUH npu ogHodazHom K3?

37. Kak onpenenuTb TOKH U HANIpsDKEHUS 1pH ABYyXpazHom K3?

38. Kakoii BuJ UIMEIOT BEKTOPHBIC THarpaMMbl TOKOB U HaIpsDKEHUH TIpH 1ByXdazHom K3?

39. Kak onpenenuth TOKH U HaNpspKeHus npu AByxdasznom K3 Ha 3emmmio?

40. Yto Takoe K0dpPUIHEHT B3auMOCBs3U TOkOB? KakoBo ero 3HaueHue IJis ONpeaeacHus
paznuuHbIX BUAoB K37

41. B yem 3akiro4aercs IpaBUIIO SKBUBAJIEHTHOCTH MPSAMOM M1OCIIE0BATEILHOCTH?

42. Yto npeacrapisioT coO00M KOMIIJIEKCHBIE CXEMbI 3aMEIIeHUs?

43. Kakoil BuJ HMMEIOT COOTHOLIEHUS MEXAYy JOINOJHUTEIbHBIMU PEaKTUBHBIMU
COIPOTUBIICHUSMU (TOKaMU, HANPSKEHUSIMH) IIPHU pa3andHbiX Bugax K37

44. B Kakux MNPaKTUYECKUX CIIy4asxX BO3HUKAIOT HauOousbliue (HAaUMEHbIINE) 3HAYCHUS
KpaTHOCTH TOKOB HeCUMMeETpUUHbIX K37?

45. Kak nedopMupyrOTCsi BEKTOPHBIE TUArpaMMbl TOKOB M HAIMPSKEHUN MPH Pa3TUUHbBIX
Bugax K3 mo mepe ynanenus ot mecta K3 u npu nepexone uepes tpanchopmarop?

46. Kak onpenensitoTcsi TOKM HecuMMeTpruyHbIX K3 1o pacueTHbIM KpUBBIM?

3aganus A9 aTTecTaluu pa3aesioB

Kontponbnas padota 1: J{ns yuacTka 3J1€KTpOIHEPTETUUECKOW CUCTEMBI, TPEICTABICHHOTO Ha
puc. 1 (MCXOIHBIE NaHHBIE MAPaMETPOB DJIEMEHTOB CHUCTEMBI MPEICTABIECHBI HUXKE), COCTABUTH
CXEMY 3aMEIICHUs B OTHOCUTENBHBIX SIMHHUIAX TPU MPUOIMKEHHOM MPUBEACHHUH.
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Puc. 1 Yuactok 351eKTpo3HEPreTHIECKONH CUCTEMBI

Obo3nauenns Ha cxeme. Tunsl u napamerpsi diemenTos IIC

(7S = NEKTPOIHEPreTHUECKASA CUCTEMA,
S(,"g"— 1200 MB-A:; .\,“,—‘0,25: \“), | D \(|).
(il . G2, G3 — cunxponHbie reHeparopsl TBC-32V3
Sion = 40,0 MB-A; U,on= 10,5 kB; X} =0,153; X5=0,187;

I I, 72 — tpanccopmaropsr T/1-40000/110;
Suone = 40,0 MB-A; 1= 10,5 %:
1 3, 74 — tpanccopmaropsr T/ITH-40000/110;
Suon = 40,0 MB-A; gy = 17,5 % ttgpe = 10,5 %; 2ty oy = 6,5 %
I,RI , LR2 — Tokoorpannuusatowme peakrops PhI" 10-2500-0,2V3;
W1, W2, W3 — nuHuH 3J1eKTPONepeaayuH;
Wil: [=50km; Xgy=0,405 Om/km; Xo/Xay=4.5
W2 1=20km; Xoy=0420 Om/em; Xy Xy =3.0;
W3 1=40xm; X3,=0,413 Om/eM; XXy =2,8;

Harpyskn 1,2, 3 Su=23MB-A; Ugpuon= 10,5 kB;

Harpy3ka 5 Su=30MB-A; U pyou= 37,0 kB;

Harpyzka 6 Su=25MB'A, Uspuon=10.5 xB:

KonTponbhas padota 2: [[ist yuacTka 3J€KTpOIHEPreTHUECKON CUCTEMBI, PEACTaBIEHHOTO
Ha puc. 1, npu Tpex¢aznom K3 B 3ananHOM y3i1e BBIYUCIIUTD HayaJIbHOE 3HaYeHHe
nepuoanyeckoil cocrapisiromiend Toka K3, momnocts K3, ynapusiii Tok K3.

Bonpocs! k 3x3aMeny

1. Kakue npu4unHbI BOSHUKHOBEHUS IEpEXOAHbIX MpoieccoB B COC?

2. J1y1s 9ero HeOOXOAMMO PACCUUTHIBATH TIEPEXOTHBIC TIPOIECCHI?

3. KakoBbI pUUMHBI TOSIBIICHHSI SJIEKTPOMAarHUTHBIX TEPeXOaHBIX mporeccoB B COC u ux
BO3MO>KHBIE ITOCIIEICTBUSA?

4. KakoBbl ocHOBHbIe BUIbI K3 1M BeposiTHOCTH MX BO3HUKHOBeHHUs B 3nemeHTax COC B
CeTAX Pa3IMYHOIr0 HANpPsHKEHUs?

5. Yro moHMMaeTcd NOJ TEPMUHOM «KOPOTKOE 3aMBIKAHHE», <«IIPOCTOE 3aMbIKaHUE»?
KakoBbl 0003Hau€HMs BUJIOB 3aMbIKaHUM B 3aBUCUMOCTH OT peKUMa HEUTpanu ceTu?

6. Kakue ycinoBust 1 OCHOBHBIE IOMYIIEHUS IPUHUMAIOT Ipu pacuetax K3?

7. Kax BbIOMparOTCS M NMEPECUNTHIBAIOTCS Oa3MCHBIE YCIOBHS Ul PA3IMYHBIX CTYIEHEH Ha-
npspkenns COC?

8. 3aBucuT 1n pe3ynbTar pacyera TOKOB K3 oT BEIOOpa 0a3MCHBIX YCIOBHIA?

9. Ha yeM ocHOBaHBI TOYHOE U MPUOIMIKEHHOE TPUBENICHIE COIPOTUBIICHUNA YIIEMEHTOB KO-
POTKO3aMKHYTOM 1enu (reHepatopoB, TpaHchopmaropoB, JIOII u peakropoB) B cxemax
3aMeIeHU?

10. KakoBer menmu pacuera K3? KakoBa mocienoBaTensHOCTh MPEeoOpa3oBaHUs CXeM
3aMelleHus npu pacueTrax”?

11. Yro noHumaeTcs moJ1 3JIEKTPUUECKON yaneHHOCThIo Touku K3 oT nuctounnka nuranus?

12. Kako¥t BuJ MeeT MPHHIIAITAAIBHAS CXeMa MAITUHBI ¢ JIeMIT(pepHbIMA OOMOTKaMH U 0e3
HUX?

13. Kak mpoTtekaer mepexoaHblii mporece nmpu K3 Ha 3a)KMMax CHHXPOHHOW MalIWHBEI 03
nemidepHbIX 0OMOTOK?



14. Kakue 3HaueHMS 3/IC U MHAYKTUBHOTO COTIPOTUBJICHUSI CHHXPOHHON MAIllMHBI HA3bIBAIOT
MIEPEXOIHBIMU?

15. Kakne ocobeHHOCTH TepexoHoro nporecca npu K3 Ha 3a)kuMax CHHXPOHHOW MaIIMHBI
¢ nemrdepHbIMA OOMOTKaMU?

16. Kak onpezensorcs cBepXnepexoaHble 3IC U COMPOTUBICHHS] CHHXPOHHOW MaIlIUHbI?

17. Kakoii BuJ MMEIOT BEKTOPHBIE AHWAarpaMMbl CHHXPOHHOH MalllMHBI C JeMI(epHbIMU
oOMoTKamu u 0e3 Hux?

18. Kak  ommcaTh  TEpPEeXOOHBIM  TPOIECC  CUHXPOHHOW  MAIIMHBI  CHUCTEMOM
muddepeHnaTbHBIX YpaBHEHUH B (pa3HBIX KOOpAHHATaX?

19. Kak moxHO mpeoOpa3oBaTh cuctemMy Iu(QepeHINaIbHbBIX YPaBHEHHH NEepeXoaHOT0
mporecca B pa3HbIX KOOPAMHATAX B cucTeMy ypaBHeHuit [Tapka-I'opeBa?

20. Kak omnwmceIBaeTcsi MEpexXOJHBIH IMPOLECC B ACHMHXPOHHBIX JBUTATENSAX C TOMOIIBIO
cuctembl ypaBuenuii [lapka-T'opeBa?

21. Yto mnpexactaBisioT coOOil CBepXMEepeXOJHbIe 3/C U COMPOTHUBIICHUS ACHHXPOHHBIX
JBUTATENCH M 0000IIEHHBIX HAarpy30K?

22. Kak U3MEHSIOTCS MOJIHBIA TOK W €ro cocrapistonue npu tpexdasnom K3 Ha 3axkumax
reHeparopa 6e3 APB?

23. Kak Brusier APB renepaTopa Ha H3MEHEHHE TOKa 1pu Tpexdaznom K3?

24. Kaxoii Tok K3 Ha3pIBaeTCs ylapHBIM U TIPU KaKUX YCIOBUSAX OH BOHUKAET?

25. Ot Kakux MapaMeTpoB 3aBUCHT yIapHbIA K03 dunneHT?

26. Kak onpenensercs qeiicTByrolee 3HaueHne moiaHoro Toka K3?

27. Kak u3MeHsieTcs MoJHbIN TOK U ero cocTtaBisitomue npu K3 B ynanenusix Toukax COC?

28. KakrMu BBIpRXXEHUSMHU OIpEeseTCs] IepUOANUYEcKas COCTABIISIONIAas HAYalbHOTO TOKa
K3?

29. Kakoe paznuune Mexay NepexoIHbBIMU U CBEPXIIEPEeX0IHbIMH ToKaMu K3?

30. MO>XHO 7T aHATUTUYECKHU OTpeneuTh TOK K3 B MpON3BOILHBI MOMEHT BPEMEHHU ?

31. Kakoii pe’kuM Ha3bIBACTCS yCTAaHOBUBIIMMCS?

32. Kax ompenenuts Tok K3 B ycraHOBHBIIEMCS pekuMe?

33. Kak ompeaenuTh HavyambHOE 3HadeHWe Toka K3, co3maBaeMoro WMCTOYHUKOM
HEOrpaHMYEHHON MOIIHOCTH, T€HepaTOpOM, JBUTaTeNIeM, 0000IEHHOI Harpy3Kou?

34. Ha yeM OCHOBaH MeTOJ| pacyeTHhIX KpuBbIX? KakoBa 005acTb NPUMEHEHHUS 3TOTrO
merozna?

35. JIi1st KakMX pacyeTHBIX YCIOBHH onpenenenus Toka K3 mpuMeHsoTcst TUIoBbIe KpUBbIe?

36. Kak onpenensiercs 3HadeHHe NepuoIndecKoil coctapistomiel Toka K3 B pacueTHsiit Mo-
MEHT BPEMEHU 10 PacueTHBIM (THUIIOBBIM) KPUBBIM?

37. MoxHo nu ipu pacdere TokoB K3 1o pacueTHpIM KpUBBIM OOBEAMHUTH B OJMH SKBHBA-
JCHTHBI WCTOYHUK BETBb NHTAHUS OT OJJIEKTPHYECKOW CHCTEMBI C BETBSIMH THTAHUS OT
reHepaTOpOB KOHEYHOU MOIIIHOCTH?

38. B kakux ciydasx MOXKHO BBIMOJHATH pacyeT TOKoB K3 mo ux oOuieMy n3MeHeHuo?

39. Korza Bo3HHKaeT HE00X0AMMOCTh pacueTa ToKOB K3 1o ux MHAMBUAYAIbHOMY U3MEHe-
HUI0?

40. Kak BBITIOTHSETCS pacyeT MpH MoAnuTKe TOYkH K3 CHHXpOHHBIMU (aCHHXPOHHBIMH)
IBUTATEIIMU?

41. KakoBbl 0cOOEHHOCTH pacdeTra TOKOB K3 B AJIEKTPUYECKUX CETSX HampshDKeHHeM 1o 1
kB?

42. Kak ompenensieTcsi aKTHBHOE TepexomHoe comporuBieHne Tpu K3 Ha pasnmudHbBIX
CTYIEHSX PacIpEeNICHUs MEKTPUUECKON SHEPTUU B CETH HanpspkeHueM 1o 1 kB?



43. KakOBbl OCHOBHBIE JIOCTOMHCTBAa METOJa CHUMMETPHUYHBIX cocTaBaommx? Kax
orpenensercst ocodas (aza?

44. B yeM CyIIHOCTb OCHOBHBIX IOJIOKEHUI METOa CHMMETPUUYHBIX COCTABIIAIOIMUX?

45. B ueM COCTOUT pacueT HECUMMETPUUYHBIX PEKUMOB 10 METOJly CUMMETPUYHBIX COCTaB-
JIAIOINUX ?

46. Kak packiagplBaeTcs NPOMU3BOJIbHAS CHCTEMAa HECHUMMETPUYHBIX BEKTOPOB Ha TpHU
CUMMETPUYHBIE CUCTEMBI?

47. Kak 1o mpou3BOJIbHO IOCTPOEHHBIM CUMMETPUYHBIM CHUCTEMaM (IpsAMOM, oOpaTHOW U
HYJICBOH IIOCJIEJ0BATEILHOCTEHN ) OJYYUTh HECUMMETPUYHYIO CUCTEMY?

48. KakoBbl CONPOTUBIICHUS MPSMOH, OOpaTHOW © HYJIEBOH MOCIEeI0BATEIbHOCTEH
Pa3IMYHBIX AIEMEHTOB KOPOTKO3aMKHYTOH Lienu?

49. TloyeMy Ui OJTHOTO U OTO K€ DJIEMEHTA 3JIEKTPUYECKOH IIeTIH 3HAYEHUS COIPOTUBIICHHMA
IpSIMOii Z1 , 00paTHOM Z; M HYJIEBOH Zg MOCJIEI0BATEIILHOCTEH B 00IIeM CiTydae pa3aInyuHbl?

50. Kak ompenenstorcs CONPOTUBICHUS  HYJIEBOW  IOCIENOBATEIbHOCTH  JIBYX U
TpeXO0OMOTOUYHBIX TpaHC(HOPMATOPOB M aBTOTpaHcHOpMaTOpoB?

51. Yem oOBscHseTcss TOT (akT, YTO CcoOmpoTHUBIEeHHWE Ha (¢dazy id HyJIeBOi
MI0CTIeI0BATENbHOCTH Zg TPEXCTEPXKHEBOTO TpaHc(opMaTopa HE PaBHO CONPOTHUBICHHIO Ha a3y
IUISL IPSIMOM TTOCIIEIOBATENbHOCTH Z1 , HO Z1=Z7 , T/I€ Zp - CONPOTHBIIEHUE Ha a3y uis oOpaTHO
[0CJIEI0BATENBHOCTH?

52. Kak cOCTaBISIFOTCS pacyeTHBIE CXEMBbl 3aMENICHUs DPA3IMYHBIX MOCIEI0BATEIHHOCTEH
KOPOTKO3aMKHYTOM LieNu Npu HecuMMeTpudHbIX K37

53. KakoBbl 0COOEHHOCTH CXEMBbI 3aMEIIEHUs HYJIEBOM MOCIIE€0BATEIbHOCTH?

54, Kak ompenenstorcs pe3ylbTUPYIOIIME CONPOTHBIEHUS CXEM 3aMELICHUs pPa3HbIX
1oCJe10BaTeNbHOCTEN?

55. YUrto Takoe nonepeyHas He CUMMETpUst?

56. KakoBbI rpaHWYHBIC yCIOBUS 1715 Bcex BUIOB K37

57. Kakoe  paznuume  MeXAy  CXeMaMH  MpsSMOM, OOpaTHOW U HYJIEBOH
MOCJIEI0BATENBHOCTEN?

58. Kak onpenenuts TOKH W HANpsDKEHUS 1pu ogHOo(azHOoM K37

59. Kakoii Bua UMEIOT BEKTOPHBIE AMAarpaMMbl TOKOB M HanpshkeHU npu ogHodazHom K37?

60. Kak onpeznenuTs TOKM U HapsbKEHUS MpH AByxpazHom K3?

61. Kakoit Bu1 UMEIOT BEKTOPHBIE IUAarpaMMbl TOKOB U HampsKeHu# npu 1Byxdaznom K3?

62. Kak onpenenuts TOKM U HanpspKeHUs npu 1ByxdasznoMm K3 Ha 3emmo?

63. B gem 3akioyaercs mpaBUWIIO SKBUBAJICHTHOCTHU MPSAMON MOCIEI0BATEIBHOCTH?

64. YUTo mpencTaBIsIFOT COO0H KOMIUIEKCHBIC CXEMBI 3aMETICHUs ?

65. Kakoii BHJ WMEIOT COOTHOIICHUS MEXIY JOMOJHUTEIBHBIMH PEaKTUBHBIMHU
COIPOTHBIICHUSAMU (TOKaMH, HAMPSHKEHUSIMH) TP pa3audHbIX Bugax K37

66. B kakux NpakTHYECKUX CIydasX BO3HHKAIOT HAuOONbIIMe (HaWMEHbIINE) 3HAYCHUS
KpaTHOCTH TOKOB HECUMMETpHUUHBIX K3?

67. Kak nmedopmupyroTcss BEKTOpHBIE JWAarpaMMbl TOKOB M HANPSHKCHUH TIPU Pa3ITUIHBIX
Bugax K3 mo mepe ynanenus ot mecta K3 u npu nepexone uepe3 tpanchopmarop?

68. Kax ompenenstorcsi TOki HeCHMMETpHUHBIX K3 110 pac4eTHBIM KPHBBIM?



IIkanbl oneHKN 00Pa30BATEIbLHBIX J0CTUKEHU I

Bajbl
(utoroBoit
PEHTUHTOBOM
OLIEHKH)

Bananl 3a
pasaeJbl

Onenka (0aua
3a OTBET Ha
IK3aMeHe)

TpeOoBaHnusi K 3HAHUAM

90-100

45-50

«OMIUYHO)

45-50

OlLleHKa «OTJIUYHOY» BBICTABIISCTCS CTYJCHTY, €CJIM OH BBITTOJHHII
KOHTPOJIbHYIO pab0Ty Ha OIEHKY “OTIMYHO’’, MOKa3all IIyOOKHE U
MPOYHbIE 3HAHMS B O0JIACTM TEPEXOJHBIX IIPOIIECCOB B
ANIEKTPOIHEPIETUUECKUX CUCTEMAaX, MPUUYUH UX BO3HUKHOBEHUS U
MOCJIEJCTBUI BO3JACHCTBUS TOKOB KOPOTKHX 3aMbIKaHHWM. 3HaAET
PEKHUMBI CHCTEM DJICKTPOCHAOKCHHMSI, MPUYUHBI BO3SHHUKHOBCHHS
ANIEKTPOMArHUTHBIX TEPEXOAHBIX IMPOIECCOB, BUIbI, MPUYHUHBI U
MOCJIC/ICTBHUSI KOPOTKUX 3aMbIKaHWM, OCHOBHBIE JOIMYIICHUS MPHU
pacyeTrax TOKOB KOPOTKOT'O 3aMBIKaHHUs, TIEPEXOHBIC MTPOIIECCHl B
ANEKTPUUECKUX MAIlIMHAX, MOHATHE HAYaJIbHOTO TOKA KOPOTKOTO
3aMBbIKaHUSA. YMEET COCTaBISATh M YWUTAaTh PACUCTHBIE CXEMBI,
CXEMBI 3aMEIIEHNS, BBIMOJIHATh UX MPEe0oOpa3oBaHUs, OMPEIEIAThH
napaMeTpsl  JJEMEHTOB  CXEM, OCYIIECTBISATh IPUBEICHHE
MapaMeTpoB JJIEMEHTOB KOPOTKO3aMKHYTOH IeMH K Oa3uCHBIM
ycloBusiM. BrnaneeT MeTonukol pacyera mapaMeTpoB 3JIEMEHTOB
cXeM Y4aCTKOB AIEKTPOIHEPTETUUECKOM cerw,
AKBUBAJICHTUPOBAHUS CXEM, MPUBEACHUS MMapaMETPOB 3JIEMEHTOB
CcXeMbl K OasucHbIM yciioBusM. [Ipu 3TOM He 3aTpyaHsieTcs C
OTBETOM NpU BUJIOM3MEHEHHH 3a/laHUi, HCIIOJNb3YEeT B OTBETE
MaTtepHua JOMOJHUTEILHOMN JIUTEPATypPhI

70-89

35-44

«xXopoutoy
35-45 6annoe

OrneHka «XOpOLIO» BBICTABISIETCS CTYJEHTY, €CJIM OH BBIIOIHMII
KOHTPOJIbHYIO paboOTy Ha OLIEHKY “XOpoIlo”, MOoKa3and XOpOLIUe
3HAHUS B obsactu HepeXOTHBIX MPOLIECCOB B
SJICKTPOSHCPICTUICCKUX CUCTCMAX, IPUYHNH NX BO3HUKHOBCHUSA U
MOCJE/ICTBUM BO3JEHCTBUS TOKOB KOPOTKHMX 3aMbIKaHUN. 3HaeT
PEXKUMBI CUCTEM SHGKTpOCHa6)KCHI/I$[, IMPHUYUHBI BO3HHUKHOBCHUA
AJIEKTPOMArHUTHBIX MEPEXOJHBIX MPOLECCOB, BHUJbI, MPUYUHBI U
MOCJICACTBHUA KOPOTKHUX SaMBIKaHHﬁ, OCHOBHBIC JOMYLICHUA HPU
pacyeTax TOKOB KOPOTKOT'O 3aMbIKaHUs, EPEXOHbIE MPOIIECCH B
SJICKTPUYCCKUX MAllMHAX, NOHATHUC HAYAJIBHOI'O0 TOKa KOPOTKOI'O
3aMBIKaHUSA. YMEET COCTaBIATh M YHTaTh PACUETHBIE CXEMBI,
CXEMbI 3aMCIICHUA, BBIIIOJIHATHh UX Hp€06pa3OBaHI/I$I, OIPCACIIATh
napamMeTpbl  JJIEMEHTOB  CXEM, OCYLIECTBIATh HpPUBEACHUE
MapaMeTPOB DIIEMEHTOB KOPOTKO3aMKHYTOW IIeTM K Oa3uCHBIM
ycnoBusM. Brageer meroaukoil pacdera mapaMeTpoB 3JIEMEHTOB
cXeM y4JacTKOB ANIEKTPOIHEPTETHUECKOI cerw,
HKBUBAJIEHTUPOBAHUS CXEM, NPUBEAECHUS MapaMETPOB AIIEMEHTOB
cxeMbl K Oa3ucHbIM ycnoBusiM. Ilpu 3TOM He jgomyckaer
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

60-69

30-34

«y008671eme0-
DPUMETLHOY
30-35 6annos

O1neHka «yIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYIEHTY, €CIH OH
BBITIOJIHUII KOHTPOJIbHYIO paboty Ha OLICHKY
“yIOBJIETBOPUTEIBHO , TIOKAa3all yJIOBJIECTBOPUTEIILHBIE 3HAHUS B
0o0nacTy TMepexXOAHBIX MPOILECCOB B AIIEKTPOIHEPTETUUECKUX
CHCTEeMax, TPUYMH WX BO3HUKHOBEHUS U  TOCIEACTBUU
BO3JIEUCTBUSI TOKOB KOPOTKHX 3aMBIKAHUU. Y IOBJIETBOPHUTEIBHO
3HAET  PEXKUMBI  CHCTEM  DJICKTPOCHAOKEHUS,  MPUYHHBI
BO3HUKHOBEHHUSI DJICKTPOMAarHUTHBIX TEPEXOJIHbIX MPOIECCOB,




BHUJbl, IPHYUHBI U TIOCICACTBUU KOPOTKHX 3aMBbIKaHU,
OCHOBHBIE JIONYLIEHUS IIpU pacueTax TOKOB KOPOTKOIO
3aMBIKaHUs, NEPEXOAHBIE NPOLIECCHl B AIEKTPUYECKUX MAallUHAX,
NOHATHE HAYaJbHOTO TOKAa KOPOTKOIO 3aMbIKAHUSA. YMeeT
YIOBJIECTBOPUTEIBHO COCTABIATh M YHUTAaTh PACUETHBIE CXEMBI,
CXEMBbI 3aMELIEHUS, BBIIOJIHATh UX MIPEOOPa30BaHUS, ONPEIEIIST
[apaMeTpsl  JJEMEHTOB  CXEM, OCYLIECTBIIATH IIPUBEICHUE
apaMeTPOB DJIEMEHTOB KOPOTKO3aMKHYTOW IIeTH K Oa3uCHBIM
YCIOBUSAM. Y IOBJIIETBOPUTEIBHO BJIAaJEeT METOAMKOW pacyera
I1apaMETPOB 3JIEMEHTOB CXEM YYacCTKOB JJIEKTPOIHEPIreTUYECKON
CETH, DJKBMBAJICHTUPOBAHUSA CXEM, IPHUBEICHUSA I1apaMeTpOB
AJIEMEHTOB CXEMBbI K 0a3ucHbIM ycioBusM. [Ipu 3Tom He ycBomI
BCEX  JeTalei, JOIyCKaeT  HETOYHOCTH,  HEAOCTaTOYHO
IIPaBUJIbHBIE (bopMyITHPOBKH, HapyILIEHUs JIOTUYECKOU
IIOCJIEA0BATENBHOCTH B U3JI0KEHUH MaTepHala.

Mmenee 60 | menee 30

«Heyoose-

MEOPUMEILHO »
0-29 6annoe

OI_ICHKa CHCYHOBJICTBOPUTCIBHO» BBICTABJIAACTCA CTYACHTY, CCIIU
OH  BBIIOJIHWJI  KOHTPOJBHYHO  paboTy  Ha  OIIGHKY
“HEyJOBJIETBOPUTEIBHO, HE IOKa3zaJl 3HaHUM B oOjactu
HEepPEXOJHBIX TPOIECCOB B IJIEKTPOIHEPIeTUYECKUX CUCTEMaX,
INPpUYUH HUX BO3HUKHOBCHHA H HOCJIG[ICTBI/Iﬁ BOBIIGI;'ICTBI/UI TOKOB
KOpOTKMX  3aMmblkaHuid. He  3HaeTr  pexumbl  cUCTEM
BHGKTPOCH36)KCHI/I$I, IMPUYNHBI BO3HUKHOBCHU
AIIEKTPOMATrHUTHBIX TEPEXOAHBIX MPOLECCOB, BUABI, MPUYUHBI U
MOCJICACTBHUA KOPOTKHUX 3aMbIKaHPIfI, OCHOBHBIC JOMYLICHUA IPHU
pacderax TOKOB KOPOTKOTO 3aMBIKaHUS, TIEPEXOHBIE POLIECCH B
QJICKTPUYCCKUX MallWHAX, MMOHATHUC HAYAJIbHOI'0 TOKAa KOPOTKOI'O
3aMbIKaHug. He ymeeT COCTaBiATh M YMTaTh PACUETHBIE CXEMBI,
CXEMbI 3aMCIICHUA, BBIIIOJIHATH UX Hp€06pa3OBaHI/I$I, OIIPCACIIATh
napaMeTpel  AJIEMEHTOB  CXEM, OCYLIECTBIATH IPUBEICHHE
MapaMeTpoOB DIIEMEHTOB KOPOTKO3aMKHYTOW Nenu K O0a3uCHBIM
yciaoBusiM. He Bimajgeer MeTOAMKON pacdera IapameTpoB
BIEMEHTOB CXEM YYacTKOB 3JIEKTPOIHEPreTHUECKOH  ceTw,
HKBUBAJIEHTUPOBAHUS CXEM, NPUBEAECHUS MapaMETPOB AIIEMEHTOB
CXeMBI K 0a3HUCHBIM YCJIOBUSM.

Cymma Ouenka no 4-x 3auer Ouenka oaxamms
0asI0B 0aJIbHOI MIKaJIe (ECTYS) pazan
90 - 100 5 (OTIMYHO) A OTJINIHO
85 -89 B OYEHb XOPOIIO
75— 84 4 (xoporio) C XOpOUIO
3a4TEHO
7074
65 69 D YIOBJICTBOPUTEITHHO
60 — 64 3 (YAOBIICTBOpHTE L HO) E MOCPEICTBEHHO
HE
Huxe 60 | 2 (HEYIOBICTBOPUTEIILHO) SAUTEHO F HEYIOBJIETBOPUTEIHLHO

Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE OOecriedeHne yueOHoit

AUCHUITJINHBI
OcHoBHas uTeparypa:

1. [TepexomHbIE TPOIECCH B AJIEKTPOIHEPTETHUECKUX CHUCTeMax: yueOHoe mocobue / A. E.
Becenos, A. C. Kapnos, I'. T1. ®actuii, B. B. fApomesuu. - Mypmanck: MI'TVY, 2015. — 134 c.




https://e.lanbook.com/book/142607

2. Kupunmuna, O. W. Ilepexomnple mpomecchl B 3IEKTPOIHEPTETHUECKUX CHCTEMaX:
nabopaTopHbIil npakTHKyM : yueOHoe nocobue / O. U. Kupminna. — benropon : BI'TY um. B.I.
[yxoBa, 2021. — 43 c. https://e.lanbook.com/book/177587

3. Kupunun, A. A. DeKTpoMarHUTHBIE MEPEXO/IHBIE MPOILECCHl B ANEKTPOIHEPTETUUECKUX
cuctemax : yueOHoe nmocooue / A. A. Kupmimn. — 2-e u3n. — noc. Kapasaeso : KI'CXA, 2016. —
40 c. https://e.lanbook.com/book/133720

JlononuurenpHas IuTeparypa:

4. Hespetaunos, FO. M. IlepexomHble Mpomecchl U MEPEHANPsDKEHUS : yueOHoe mocodue /
0. M. Hesperaunos, [I'. II. ®actuii. - Mypmanck : MITY, 2017. - 180 c.
https://e.lanbook.com/book/142622

5. Cenbko, B. B. HecumMmerpuuHble 3JIEKTPOMarHUTHBIE IE€PEXOJIHBIE IPOLECCH B
INEKTPOIHEPTETUUECKUX cucTeMax : yueOHoe mocobue / B. B. Cenpko. — Camapa : ACU CamI' TV,
2015. — 54 c. https://e.lanbook.com/book/127587

[TporpammHuoe obecnieuenue u HTEpHET-peCypChl:

PykoBopsiiue yka3anusi o pac4eTy TOKOB KOPOTKOT'O 3aMbIKaHUSI U BBIOOPY
anekTpoobopynoBanus - http://www.normacs.ru/Doclist/doc/15G3.html

[TpaBuiia ycTpoiicTBa AJEKTPOYCTAaHOBOK (I1Y3) -
http://www.consultant.ru/document/cons_doc_LAW_ 98464/

MarepuajibHO-TEXHH4YECKOe o0ecredeHrue Y4eOHOH TUCHMILTHHBI

Jlexuuu mpoBoastcs B yueOHoil ayautopum Ne3ll, ocHameHHod wmebenpl0 U
MYJIbTUMEAUHHBIM 000PYIOBAHUEM JIJIS PE3CHTALUN TI0 TeMaM JIEKIIMOHHBIX 3aHSATHI.

Ob6opynoBanue:

ITocanouHbIX MecT — 62;

Menosas nocka — 1;

ABTOMaTH3UPOBAHHOE pabovYee MECTO MPETIOaBATEIIS:

Komnerorep Orion Asus — 1;

npoueccop — AMD Athlon(tm)I1x2220, 2.80 GHz;oneparusHas namsts — 4,00 Gb.

JInneH3noHHOE M CBOOOTHOE MTPOrpaMMHOE oOecrieueHre 001Iero u mpodecCHoHaIbHOTO
Ha3HAYCHHS

DKpaH HACTEHHBIHU C AJIEKTPONPUBOJOM — 1;

Komonku Microlad B-72;

[TpoexTop mynbTumeanitaeiii ASER 1 — 1.

JIJ1st caMOCTOSITENTEHOM Pa0OTHI CTY/IEHTOB UCTIONB3YETCSI KOMITBIOTEPHBIN KJIACC C BBIXOJIOM
B UHTEPHET.

JlaboparopHbie pabOTBI W TPAKTHYCCKHE 3aHSITHS IMPOBOJATCS B CICIIHATU3UPOBAHHON
aynutopun Ne523 «Jlaboparopust «nexkrpocHabdxkenue». [lepedersr mabopaTopHOro 000pyA0BaAHMS
MpEeJICTaBJICH B TabnuIle

JlaGopaTtopust «3aekrpocHabxkeHue» (aya.523)

Hasnauenue: momenieHue AJsi MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIMA, MPAKTHUYECKUX U

mabopaTOPHBIX 3aHATHA, TPYMIOBBIX U WHIMBUAYAIBHBIX KOHCYIbTAIlUH, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUYHOM aTTECTAUU.

OGopynoBanue:

ITocamounbIx MecT — 26;

MernoBas nocka -1,

KommuiekT mebenu;



Pabouee mecTo npenogaBares;

KoMIuiekT yueOHO-HarISIHBIX TTOCOOHIA U TUTAKATOB;

KoMITIeKT TOKyMEeHTaluu, METOJNYECKOe 00eCTICUeHNUE;

Jlaboparopusrii crenn 93 1M-C-K «Onekrpudeckune CTaHIIMU U MOJCTAHIIUU, CUCTEMBI U
CeTH, peJieiiHas 3alliTa U aBTOMATHU3ALHS SJIEKTPOIHEPTEeTUUECKUX CUCTEM, SJIEKTPOCHAOKEHUEY;

TunoBoit komriekT y4yeOHOTO oOopynoBanus «(CuctemMa yHpaBlieHUS ACHUHXPOHHBIM
JIBUTATEJIEM C KOPOTKO3aMKHYTBIM POTOPOMY, UCIIOJIHEHUE HacToJibHOE pydyHoe, CY-AJIKP-munu;

Crenn g W3y4yeHUS OCHOB MNpaBWJI  dKCIUTyaTaluu
AIEKTPOYCTaHOBOK SA-2688;

HaGop ans MOHTaka B KOMHATe JJIEKTPOMOHTaKHUKA CXEM YIpaBJICHUS Tpex(dasHbIM

3HeKTp06e3OHaCHOCTI/I u

ACMHXPOHHBIM JIBUTATENIEM C KOPOTKO-3aMKHYTBIM poTOopoM (yueOHOoe o0opyaoBanue) — 3.

Ne HaumenoBanue naboparopnoii padotel | Tum maboparopHoro o6opynoBanusi, uHB. Ne
TEMBI
1 2 3
Omnpenenenue  COOTHOIIEHHS  TOKOB | JlaGopaTopHbIit CTEH]I 291IM-C-K
KOPOTKOTO  3aMBbIKaHHS  pa3IMYHbIX | «DJIEKTPHUUECKUE CTAHUMU U TOJCTAHIUH,
1.7 |BWHOB TIPM 3aMbIKAHUH B O,Z[HOEI U TOM | CHCTEeMbl U CE€TH, peJeiHas 3almra Hu
K€ TOUYKE CeTH, NHTAIoUIecs OT | aBTOMAaTHU3aIs AIIEKTPOIHEPTETUIECKUX
HMCTOYHUKA TMPAKTUYECKH OECKOHEYHOH | CHCTEM, DIIEKTPOCHAOKEHHEY,
MOIIHOCTH unB. No 410124000002

YueOHO-MeToAN4YeCKHEe PEKOMEHIAIMHU ISl CTYJACHTOB
I[I/ICIII/IHJII/IHa «3JICKTpOMaFHI/ITHI)IC HGpGXOI[HBIC HpOIIGCCI)I B BHGKTpOBHepFGTI/I‘ICCKI/IX
CUCTEMax» SBJSETCA JUCUMIUIMHOM BapUaTUBHOM YacTU OO0MIEnpodecCuOHATIBLHOTO MOIYJIs
y4eOHOro TUTaHa. 3HaHUS, HEOOXOTUMBI

IMMOJIYYCHHBIC TI10 OCBOCHHUIO JOUCHHUILJIMHBI, Ipu

OCYIIECTBICHHH MPO(GECCHOHATILHOW  JEATENbHOCTH OaKajaBpa, BBIIOJHEHUH BBITYCKHOH
KBAJTM(HUKALIMOHHON pabOThl U N3YYE€HUH OCHOBHBIX TUCLMIUIMH IO IPOQUIIIO IOATOTOBKH.

Jns  3ppeKTHBHOrO OCBOEHMsI JUCHUIUIMHBI CTYAEHTaM HEOOXOAMMO MpPOSBIATH
HauOOJIBIIYI0 aKTUBHOCTh BO BpeMs AayIUTOPHBIX 3aHATHH, ClIe0BaTh yKa3aHUSIM BEIYIIETO
IIPEeroiaBaTeNsi, BBIIOJIHATh CaMOCTOATENbHYIO paboTy B 00BbEMe, YCTAaHOBIEHHOM pabouei
[IPOrpaMMOil TUCIUTUINHBI.

JIeKIIMOHHBIE 3aHSATUS COCTABISIOT OCHOBY TEOPETHYECKOro OOYyYEHHsS U IO3BOJISIOT
cOopMHUPOBATH CUCTEMATHU3UPOBAHHBIE OCHOBBI 3HAHWUN MO JUCUUIUIMHE, MO3BOJISIOT PACKPBITH
HauboJee CI0KHbIE, OCHOBOMOJIArarlue BOIpPOCHI.

B xoze NeKIMOHHBIX 3aHATUI HaUIeKUT KOHCIIEKTUPOBATh HauboJiee BaKHbIE MOJIO0KEHUS
U3y4aeMON TEMBbI, a 10 OKOHYAHUM 3aHATHs 3a/laBaTh BONPOCHI, BBI3BIBAIOIIUE 3aTPYAHEHHUS C
YCBOEHUEM paccMaTpuBaeMoM TeMbl. PEKOMeHyeTcsl mepes CIeAYIOIUM JEKIUOHHBIM 3aHITHEM
MIOBTOPUTh MaTepHall PaCCMOTPEHHOW TEMBI, M3YyYUTb COBPEMEHHYIO JINTEPATYpPY, BBIIOJHUTH
CaMOCTOSITENIbHYIO Pa0OTy B 3aJaHHOM OOBbEMe.

[IpakTuueckue 3aHATHS 10 AUCUUIUIMHE MMO3BOJISIIOT MPOBEPUTH YCBOEHUE TEOPETUYECKOTO
Matepuaia, (GOpMHUpOBaTh NMPAKTUUECKHE HABBIKM U YMEHHS I0J] PYKOBOJCTBOM IpernojaBaTeis,
YIIyOIsIIOT, paclIUpSIOT, AETATU3UPYIOT OJyUYeHHbIE Ha JIEKIUK 3HaHus. [IpakTuuyeckoe 3aHsTHE
MpeNIoyiiaraeT BBINOJHEHHE [0 33JaHHUI0 U TIOJ PYKOBOJICTBOM IpENOJaBaTeNsl OJHOM WU
HECKOJIbKUX MPAaKTUYECKUX paldoT. J[Is yCHEIIHOTO BBHIMOJIHEHUS MPaKTHUECKUX 3adaHud U
OCBOCHMS JUCHMIUIMHBI Te€pell KaXIbIM IPaKTHUYECKUM 3aHATHEM HEOOXOAMMO BBIYYUTb
TEOPETUYECKHII MaTepuan COOTBETCTBYIOIIEH TEMBbI, MCIOJb3YySl KaK KOHCIEKT JIEKIHUM, Tak WU

PCKOMCHAYCMYIO JIMTCPATYPY. Ilo pe3yjibTaTaM BBIITOJIHCHUA HpaKTHQCCKOﬁ pa60TLI IpOBOAUTCH



OLIEHKA TEKYIIEH yCeBaeMOCTH, KOTOpasi CYMMHUPYETCS K pe3yJibTaTaM aTTeCTalluy Pa3JesioB.

JIaGopaTopHble 3aHATHS MPEICTABISAIOT cO00l B OONBIICH CTENEHH CaMOCTOSITEIbHOCTH
BBITOJIHEHHE Ja00OpaTOPHBIX PadOT, YIIIyONSIOT M 3aKpeIUIIOT TeopeThdeckue 3HaHus. Ha sTux
3aHATUSAX OCBAaWMBAIOTCS HABBIKM HSKCIEPUMEHTAIBHBIX CIIOCOOOB aHalW3a JEHCTBHTEIBHOCTH,
dbopMupyroTCS yMEHUsT paboTaTh ¢ MpuOOpaMu U COBPEMEHHBIM 00OpyaoBaHueM. JlabopaTtopHoe
3aHATHE IMPOBOJUTCS B COCTaBE aKaJEeMUYECKOW TpYNIbl C paslielleHHueM Ha noarpynmnsl. Jlis
YCHEUIHOTO BBIMOJIHEHHsI J1a0OpaTOPHBIX pabOT W OCBOEHHUS JUCLUILUIMHBI CIIEAyeT 3HaTh
TEOPETUYECKHIl MaTepuall COOTBETCTBYIOLIEH TEMbI, YETKO CJEJI0BaTh METOJMKE BBINOIHEHUS
nmabopaTopHbIX paboT, BBIAAHHOM MpenojaBaTeneM. [1o pe3ynpTaTam BhINOIHEHHUS Ja00paTOpHOI
paboOThl TPOBOAMTCS OLEHKA TEKYIIEH YCIEBAEMOCTH, KOTOpas CyMMHpPYETCS K pe3yiabTaraMm
aTTeCTAllUU Pa3JIeNIOB.

CamocrosarenbHass paboTa moOApasymMeBaeT MoOjA CO0OH MpopabOTKy TEOPETHYECKOTO
Marepuaga ¢ MCIOJb30BAaHUEM PEKOMEHIYEMOM JIUTEepaTypbl II0 TOW WIM HHOU TEME,
MOCIEAYIOIUN OT4YEeT MO pe3yibTaTaM CaMOCTOSTENbHOM paboThl B (QopMe, YCTaHOBICHHOMN
MpernojaBaTesieM.

CpenctBoM HMH(POPMAILMOHHOW TOJACPKKHA OpraHU3alMUd  CAMOCTOSATEIbHONW pabOTHI
CTYICHTOB B paMKaX Y4eOHOW NUCHUIUIMHBI SBJSIOTCS MH(GOPMallMOHHO-00pa3oBaTelbHas cpesa
(MOC), snexTpoHHO-O0MOMMOTEUHBIC CUCTeMBI, JocTynHbie BUTU HUAY MU®U, aboHeMeHT u
MEepUOINKA.

JUi1s1 BBITTOJIHEHUS] CAMOCTOSITENIFHON Pa0OTHI CTYIEHTY HYXKEH JTHOO0 JTOMAITHUI KOMITBIOTED
C IOCTYIIOM B HHTEPHET, JTHOO0 KOMITbIOTepHBIC Kitacc No222.

Kaxxapiii cTyieHT uMeeT CBOM JoruH U mapois At Bxonaa B MOC.

MeTO)]l/I‘-IeCKI/Ie PEKOMEHIAIUNA NJIsA HpeHOI[aBaTeﬂeﬁ

Ha nepBoM 3aHsaTHH MO JaHHOW Yy4eOHOM NUCHUIUIMHE HEOOX0IMMO O3HAKOMHTDH CTYAECHTOB
C NOPSAJKOM €€ HU3YYEHMs, PacKpblTb MECTO U pPOJb AUCLUILIMHBI B IPOLECCE MOArOTOBKU
OakanmaBpa IO HAaNpaBJICHUIO «DIIEKTPOIHEPTETUKA U IJIEKTPOTEXHUKA», €€ MPaKTHYECKOe
3HaYeHHE, TOBECTU JI0 CTYJIEHTOB TpeOoBaHus Kaeapbl, OTBETUTH Ha BOIIPOCHI.

[Tpu mOArOTOBKE K JEKIIMOHHBIM 3aHATUAM HEOOXOAMMO MPOIYyMaTh IJIaH €ro MPOBEACHHUS,
COJIEP’KaHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKIHOYMTEIBHOM YacTH JIEKIUH, O3HAKOMUTBHCS C
HOBMHKAMHU y4eOHOM M METOAMYECKOW JMTEpaTyphl, MyOJUKALUAMU MEPHUOJUUECKON MeYaTH IO
TE€ME JIEKIMOHHOTO 3aHATUSA. YTOYHHUTH IUIAH NPOBEICHHS NPAKTHYECKOTO 3aHATUSA IO TEMeE
JIEKLUN.

B xoae neKIMOHHOTO 3aHATHS NpenojaBareib JOHKEH Ha3BaTh TEMY, y4eOHbIE BOIIPOCHI,
03HaKOMHTb CTYJIEHTOB C [IEPEUHEM OCHOBHOM U JOMOJIHUTENBHOM JINTEPATYPHI 110 TEME 3aHSTHSL.

B xone u3nokeHus JEKIMOHHOTO Marepuaia cleAyeT NPUBOAUTH Haubojee sipKue u
3allOMUHAIONIMECS TMPUMEPBI, 33JaBaTb IO XOJAy H3JIOKEHHS JIEKIIMOHHOTO —Marepuasa
PUTOpPUYECKHE BOMPOCH M CaMOMY JlaBaTb Ha HHMX OTBET. JTO CIOCOOCTBYET aKTHMBU3ALUU
MBICIIUTENIBHON JESATENBHOCTH CTYIEHTOB, MOBBIIIEHUIO MX BHUMAaHUS U MHTEpeEca K MaTepuaily
JeKuHu, ee conaepkanuto. [IpernomaBatens JOMKEH PYKOBOIUTH pabOTOM CTYIEHTOB IO
KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuaya, MOJYepKUBAaTh HEOOXOJIUMOCTh OTpPaKEHUS B
KOHCIIEKTaX OCHOBHBIX IIOJIOKEHMM H3ydaeMOW TeMbl. B 3aKiIrounTenbHOM 4YacTh JIEKLIUHU
HeoOxouMo chopMyIUpOBaTh OOIIKME BBIBOABI IO TEME, PACKPBHIBAIOLINE COJIEpPKaHUE BCEX
BOIIPOCOB, MOCTaBJIEHHBIX B JEKIUH. OOBIBUTH IJIAH OYEPEAHOI0 MPAKTUYECKOTO 3aHSITHS, JaTh
KpaTKHe PEKOMEHIAINH 10 MOJArO0TOBKE CTYACHTOB K IPAKTUUYECKOMY 3aHSTHIO.

[Tpu mOArOTOBKE K MPAKTHUECKOMY 3aHSATHIO MPENOAAaBaTeN0 HEOOXOAMMO YTOUHUTH IJIaH
€ro MpoBEJEHUs, NPOJyMaTh NEPEUYEHb 3a]a4, MOUIEKAIINX PELUICHUIO BO BPEMs IPAKTHUYECKOIO



3aHsaTUs. OKa3bIBaTh METOIUYECKYIO IMTOMOIIb CTYJEHTaM B TMOJTOTOBKE K 3aHSTHUIO, BBITTOJTHEHUIO
JOMalTHUX 3aJaHuil. B XoJe NpakTHYeCKOTro 3aHSATHS BO BCTYIHTEIHLHOM CJIOBE PAaCKPHITh
TEOPETUYECKYI0 M TPAKTHUYECKYI0 3HAYUMOCTb TEMBI, ONPEACTUTHh MOPSAIAOK €ro MpOBEACHUS,
KOJIMYECTBO pemaeMbix 3ajad. LlerecooOpa3Ho B xoae pemieHus 3a1ad 3ajaBaTh 00y4aromIuMCs
JIOTIOJIHUTENbHBIE W YTOYHSIONIME BONPOCHI C IEJIbI0 BBISICHEHUS TJIYyOMHBI 3HAHHE 110
paccmarpuBaeMoii Teme. B 3aKITIOUNTENbHOM YacTH MPAKTUUYECKOTO 3aHITHS CIEAYET MOJIBECTH €ro
UTOTU: JaThb OOBEKTHBHYIO OIICHKY OTBETOB KaXJIOTO CTYICHTa W y4eOHOW TIpyHIbl B LEIOM.
PackpbITh MOJIOKUTETBHBIE CTOPOHBI M HEJOCTATKU MPOBEACHHOTO MMPAKTUYECKOTO 3aHATHUS.
OTBeTUTH Ha BONPOCHI CTYZeHTOB. Ha3BaTh TeMy o4epeHOro 3aHATHS.

[Tpu moaroToBKe K J1aOOpPaTOPHOMY 3aHSTHIO MPETIOIaBATEN0 HEOOXOAMMO 03HAKOMHTHCS C
HOBEWIIMMHU HAYYHBIMU Pa3paboTKaMH, IEPUOJUUECKON MeUaThio 10 TEMAaTHKE 3aHATHS VIS TOTO,
9TOOBI MOMYEPKHYTh BAXKHOCTh M3y4aeMbIX BOIIPOCOB B OOJIACTH AJIEKTPOMArHUTHBIX MEPEXOIHBIX
MIPOLIECCOB B CHCTEMaxX JJIEKTPOCHAOKEHWHs, 0003HAYUTh HEOOXOAMMOCTh 3HAHHUS M MOHHUMAHUS
OCHOBOIOJIAraloluX TEOPETUYECKHMX BOMPOCOB, Kak Oa3uca s TOCJIENYIOIIEr0 H3y4YeHHUs
JUCHMIUIMH M YCHEIIHOTO OCBOGHHS  KBajdu(uKauuu OakalaBpa 10  HalpaBICHUIO
«DIIeKTPOIHEPTeTUKAa U SJCKTPOTEXHUKa». B Hawane 3aHsITHS HEOOXOAMMO YEeTKO OO0O3HAYUTh
1e/b, TPeOOBaHMS K BBIOIHEHHUIO JIA0OPATOPHBIX paboT, coAepaHHe OTYeTa Mo J1abopaTOpHOH
paborte. [lo pe3ynbTaTam BBHIIOJHEHHS] J1a0OPATOPHBIX paboOT 1eecoo0pa3HO  3aaBaTh
00y4aroImuMCs JONOJTHUTEIBHbBIE M YTOYHSIOMINE BOIPOCH C LENbI0 TOBBIIICHHS TITyOHMHBI 3HAHUH
[0 paccMaTpuBaeMoil TeMe. Bompockl HEOOXOAMMO TOCTPOUTH TAaKUM OOpa3oM, 4YTOOBI HX
coZiepKaHue OTpakajJo HamboJjiee 3HAYMMBIE TEOPETUYECKHE M MPAKTHYECKHE PEe3YNIbTaThl,
MoJIy4aeMble B pe3yJIbTaTe BBHIMOIHEHHS J1a00paTopHOi paboThl. B KOHIIE 3aHATHS MpenoaaBaTeib
JOJHKEH OTBETUTh HA BOMPOCHI CTYACHTOB, 0003HAYNTh HamboJee BaKHBIC BBHIBOJABI 110 TEMATHKE
MPOBOJAMMOTO 3aHSTHS.

[Tocne KaXAOro JEKIHOHHOTO, MPAKTUYECKOrO0 M JIAOOPATOPHOIrO 3aHATHS HEOOXOAMMO
ClIeNaTh COOTBETCTBYIOUIYIO 3alMCh B JKypHajaX ydera IMOCEHIaeMOCTH 3aHSITHH CTyASHTaMH,
BBUSICHUTB y CTapOCT yYEOHBIX TPYIIT MPUYUHBI OTCYTCTBHUS CTYACHTOB Ha 3aHATHUSX. [IpOBOIUTH
TPYNIOBBIE W WHIUBUAYATbHBIC KOHCYJIBTAUHA CTYJICHTOB B XOJI€ WX IOJTOTOBKM K TEKYIIEH U
MIPOMEXYTOUHOM aTTecTaliu 1o y4eOHOM TUCIUILUINHE.

B pe3ynbraTe 0CBOSHHS IUCIUIUIMHBI CTYACHTHI CIAI0T SK3aMEH.

Crynent, nonyyuBiuii Mmenee 60% OT MakCUMaNbHOTO Oalljia 3a pas/ien TUCIHUILUIMHBI WU
MPOMEXYTOUHYIO aTTECTAIlMI0, CYUTACTCS HEATTECTOBAHHBIM 1O JAHHOW JUCHHUTUIHHE.

[IporpamMma coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusiMu OC HUAY MUOU u yueOHubM
IUTAHOM OCHOBHOM 00pa3oBaTeIbHOW MpOrpaMMbl 10 HamparieHuto moarotoBku 13.03.02.
DNEKTPOIHEPreTUKA U IIEKTPOTEXHUKA.

Pabouyto nporpammy coctaui: goueHt Koctun [I.A.

Penenszent: monent ['ybarenko M.C.

[Iporpamma omobpena Ha 3aceganmun YMKH 13.03.02 DnekrposHepreTuka U
AIEKTPOTEXHHUKA.

[Ipencenarens yuebHo-MeToqUuueckor komuccuu ['ydatenko M.C.



