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He.]'lb OCBOCHUSA JUCIHMUIIINHDBI

[lenssMu OCBOCHUS JUCIUTIIMHBI SBISIIOTCA (POPMUPOBAHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUHN
B 00JIaCTH 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 DJIEKTPUUECKUX CUCTEM M y3JIOB HATPY3KHU C YUETOM JCHCTBHUS CUCTEM aBTOMATHUYECKOTO
peryJaupoBaHus U yIpaBJICHUS.

3ajaun u3y4yeHusl TUCHUILITUHBIL:

* OCBOCHHE CTyICHTaMH  MaTEMaTHYECKUX  MOJEJICH  pPa3JIMYHBIX  DJIEMECHTOB
AJIEKTPOIHEPTETUUECKUX CHUCTEM — CHHXPOHHBIX T€HEPATOPOB, ACMHXPOHHBIX AJIEKTPOJBUTATEIEH,
TpaHCcGOPMATOPOB U JP., OTPAKAIOIIUX OCOOCHHOCTH TIEPEXOTHBIX MPOIIECCOB B ATHX AJIEMEHTAX;

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

* U3y4CHHUE METOJIOB U aJITOPUTMOB PACYETOB TOKOB M HANPSHKECHUH 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 mpodeccuonanbubiM  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

JucuumuinHa u3y4aercsi CTyIeHTaMU Ha TPETheM rojly 0OyueHHs B IIATOM CEMECTpE.

[lepeyeHb AMCLUUIUINH, YCBOEGHHE KOTOPBIX HEOOXOAMMO CTYAEHTaM sl M3Y4EHHUs Kypca
«DNEKTPOMAarHUTHBIE IEPEXOAHBIE MPOIECCHl B 3JEKTPO-IHEPTETUIECKUX CHCTEMAaxX» COCTABIISIOT
IVCHUIUIMHBL MaTEMAaTHUYeCKOTO0 UM EeCTECTBEHHOHAyYHOTO MOJYJsS, a TaKkKe OTIeNbHBIC
JTUCIUTUTUHBI TTPOoecCHOHAIBHOTO MOAYs: «Marematukay, «®dusukay, «TeopeTrnueckue 0CHOBBI
ANIEKTPOTEXHUKNY», «OCHOBBI 3eKkTposHepreTukm» («Ilepemaua m pacripeneneHue EKTPHIECKON
SHEPIUN»).

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

B cBoo ouepenp naHHas IUCHMILIMHA SIBISIETCS OCHOBOW U W3YYEHUS IMCUUTUINH
«Peneiinas 3ammTa ¥ aBTOMATH3AIMS DJCKTPOIHEPTETUYECKUX CHUCTEM», «IJEKTPOCHAOKEHHEY,
«IKCIUTyaTaIusi CUCTEMBI DJIEKTPOCHAOKESHUS» U JIP.

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

- A/02.6. KoHTposb onepaTUBHOrO 00CIyKuBaHus U pexumMoB 3TO u ycTpoiicTB B
COOTBETCTBHH C

tpeboBanusimu JIHA u HT/] AC.

- C/04.6.0pranuzanus oneparuBHoro oociyxuanus DTO u yCTpOUCTB ¢ MPOU3BOICTBOM
CITO’KHBIX

nepekmtoueHnii AC.

- B/01.6. O6ecneuenue skcruryaraiiuu CU, CA u anmapatypst CY3 Ha AC.



Komnerenuuu obOyuyarwuerocsi, ¢gopMupyemMbie B pe3yJibTaTe OCBOEHHS

JUCHHUIIJINHBI
B mporecce ocBoeHHS MaHHOW AWCHUIUIUHBI y CTyIeHTa (HOPMHUPYIOTCS CIESIYIOIIHE
KOMITETECHIINH
npodeCcCuOHAIbHBIC
3amaun
. OOBeKT miu Koz u HauMeHoBaHHuE NHaukaTophbl TOCTHXKEHUS
npohecCuOHABLHOM
00J1aCTh 3HAHUS KOMIIETEHIUU KOMIICTEHIIUU
nesiteapHocTH (3I11]1)
Kontposb Onexrpuueckue | [IK-4 Cnocoben cobmomars u | 3-1IK-4  3Harh: ri1aBHBIC
COOIIOACHHUS CTaHINH U OLIEHUBATh rapamMeTphbl | CXEMBbl n CXEMBI
3aJaHHBIX ITOJICTAHIINH; ITYCKOBBIX PEXHUMOB | COOCTBEHHBIX HYX]T
napameTpoB AJIEKTPOIHEPIeT | 000PYyIOBaAHUS C | DJIEKTPOCTAHIINH, CITIOCOOOB
pPEXKUMOB HYCCKHUE obecneucHrEM obOecrieueHuss HOPMaTbHBIX
00opyI0BaHUS CHCTEMBI U CBOEBPEMEHHOTO U | peKUMOB paboThI
ceTu; 0€30MMacHOTO BKJIIOYCHHSI €r0 B | 000pyHOBaHUs u
CHCTEMBI pabory; MPEAOTBPALECHHUS H/UIn
IEKTpOCHAOKE JTUKBHJIAITAT
HHSA HEHOPMAaJIbHBIX u
MTPOMBIIIITICHHBI aBapHUIHBIX PEIKUMOB
X V-IIK-4 YMeTh: BBIIOIHATH
MPEANPUATHHA U TpeOOBaHUS  HOPMATHBHO-
ux TEXHUYECKOM
00BEKTHI JIOKyMEHTAIINH,
OpraHU30BBIBATh u
KOHTPOJIMPOBATh  IPOIECC
BBIIOJTHEHUS pabor
IO {YHHEHHBIM

OTEpPATUBHBIM TEPCOHAIOM
CMEHBI IIeXa TPH BBOJEC B
paboty TypOoreHeparopos,
TpaHchopMaTopoB,
aBTOTpaHCHOPMATOPOB U
ITYHTUPYIOIINX PEaKTOPOB
B-IIK-4 Bnanets:
HaBbIKAMU paboThI c
COBPEMEHHBIMH CHCTEMaMHU
yopaBjieHus, cbopa u
nepenavyn JAHHBIX,
MOCTOSTHHOTO MOHHTOPHHTA
COCTOSHUSL  000pYyHOBaHUS,
mapaMeTpoB €ro  pexuma
paboThl M UX aHAIH3a

33[[3‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B pPaMKaX 0CBOCHUA JUCHUILJIMHDbI

B npomecce 0CBOEGHHMS JAHHOW JTUCIUIUIMHBI

peanu3yroTCsl  CIEAYIOIIUe 3aja4u

BOCIIUTAHMUS:

Hanpasaenue/ | Co3nanme ycaosuii, | Ucnosab3oBanune Bosieuenue B

neJIn o0ecreynBalOIUX | BOCIUTATEIbHOIO PA3HOILIAHOBYIO
NMOTEeHIHAJIA Y4eOHBIX | BHEYUeOHYIO /1esiTeIbHOCTh
AUCHUILINH

Ipodeccuonan | - popmupoBanue Hcnons3oBanue 1.Opranusanys Hay4Ho-




bHOE OTBETCTBEHHOCTH 32 | BOCIHUTATEIHHOTO MOTEHIIMANA |[IPAKTHUYECKUX KOH(PEPEHLIUH,
BOCIIMTAHHE npodecCHoHANBHBIN | TUCITUTLINH KPYTIJIBIX CTOJIOB, BCTPEY C
BBIOOD, po(ecCHOHANBHOTO MOAYJS  |BEIYLIUMU CIIEUATUCTAMU
npodeccuoHanbHoe | Uit (POPMHUPOBAHUS Y MpeANPUITHI
pa3BUTHE U CTYJIEHTOB OTBETCTBEHHOCTH  [IKOHOMHYECKOT'O CEKTOpa
npodeccuoHaIbHBIE | 32 CBOE MPO(ECCHOHATIHLHOE ropojia o Bopocam
pewenus (B18) pa3BUTHE MOCPEICTBOM TEXHOJOTUYECKOTO JIUJIEPCTBA
BbIOOpA CTyIEHTaMU Poccun.
WHJUBUTyAJIbHBIX 2. YyacTtue B IOATOTOBKE
00pa30BaTeNbHBIX TPACKTOPUH, |IyOIMKaui B
OpraHu3aIy CUCTEMBI BBICOKOPEUTUHI OBBIX
OOLIEHUS MEXKy BCEMU pEeLEeH3UPYEMBIX HAYUHBIX
Y4aCTHUKAMHU U3JIaHUSIX
00pa30BaTeNbHOTrO Mpoliecca, B
TOM YHCJIE C UCIIOJIb30BAHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIl.
Ipodeccuonan | - bopmupoBanue 1.Ucnonb3oBanue 1. Opranuzanus
bHOE HaBBIKOB BOCIIUTATEIbHOTO OTEHIMAJIa | HAYYHOI'O MOAX0Ja U YyBCTBa
BOCIIMTaHUE KOMMYHUKAIIHH, JHUCUATUINH «Bce B OHHOW KOMaHIE»
KOMaHAHOU paboThl | MpodecCHOHATBEHOTO MOIYJIS Yyepe3 ydacThe CTYJIEHTOB B
u muaepcrtsa (B20) JUUTS pa3BUTHS HABBIKOB MPOBEAEHUHN KPYTIIBIX CTOJIOB

KOMMYHHKAITIH, KOMaHIHON
paboThI U JIUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHHUS, CTPEMIICHHS
CJIEIOBATh B
poQeCCHOHAIBHON
JESITEIIbBHOCTH HOpMaM
MOBeIEHHs, 00ECIIEYNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYIOBOH JESITEIILHOCTU U
HECITY>KeOHOTO TTOBEICHHS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pelieHus yepe3 NoJAroTOBKY
TPYIIOBBIX KYPCOBBIX padoT U
MPAKTUYECKUX 3aaHHH,
pElIEHHE KEWCOB,
MPOXO0K/IEHHUE MPAKTUK 1
noarorosky BKP.
2.Mcnons3oBaHue
BOCITUTATEIHLHOTO MOTECHIIMAJIA
JTUCITUTLIIAH
pohecCHOHATEHOTO MOIYJIS
JUTSL:

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

U CEMHHAPOB.
2. ®opmupoBaHue

BEPTUKAJIBHBIX  CBS3€U WU
(hOopMaJIbHBIX TPABUI KUZHH
pu [IPOBEICHUU

CTYACHYCCKUX 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

5-om cemectpe.

JHUCLHMILIMHBI COCTaBJIAeT 6 3aUeTHBIX equHuIL, 216 ak. yaca.
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pacyera TOKOB
CHUMMETPUYHOTO KOPOT-
KOT'0 3aMbIKaHHU S

40/2 4/2
6 412 | 24

OcHOBHBIE TIOJIOKEHUS
pacuera
HECUMMETPUYHBIX
PESKUMOB

26/2
6 2/2 | 18

[Tonepeunas

322 | 6 2 | 24

KP2 25




HECUMMeETpUs

Buja npomexyTouHoii arrectanun | 216/16 | 32 | 16/8 | 16/8 | 152

9

50

* - cOKpanieHHOe HauMeHOBaHUE (OPMBI KOHTPOJIS

** - cyMMa MakCUMaJIbHBIX OaylIoB JToJkHA ObITh paBHa 100 3a ceMecTp, BKIIIOYas 3a4eT U

(wn) sK3aMeH

CoxpalieHHOE HaUMEHOBaHUE (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[H Pa3/IelIOB:

O0o3HaueHne ITosiHOE HAMMEHOBaHUE
KP KonTponbHas padbota
] OK3aMeH

Conep:kaHue JIEKIHOHHOTO Kypca

TeMbl JIeKIIUH.
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU

Bcero
4acoB

Yyeono-
METOANYEeCKoe
odecrmeyeHue

1

3

Jlexuus 1. Pexumbl cuctem snekTpocHabkeHust. [Ipudaunsl
BO3HUKHOBEHUSI SJIEKTPOMArHUTHBIX TIEPEXOAHBIX MPOLIECCOB.
Hasnauenue pacueToB NepexoIHBIX POIECCOB.

1-5

Jlexuus 2-4. Busbl, IpUYUHbI U [TOCIEACTBUS KOPOTKUX 3aMbIKaHUH.
OCHOBHBIE TOIYIIEHUS IPU PACYETOB TOKOB KOPOTKOI'O 3aMbIKAHMS.
PacuetHble cxeMbl U TapaMeTphl UX 3J€MEHTOB. CXeMbl 3aMELICHUS U
ux npeodpasosanus. [IpuBeneHne napaMeTpoB 371€MEHTOB
KOPOTKO3aMKHYTOM LIeNHU K Oa3UCHBIM YCJIOBHSIM.

Jlexmus 5-7. TlepexoaHbli IpoIIecC B CHHXPOHHOW MaltuHe 0e3
nemrdepHbIx 00MoToK. [TepexoaHbIi Mporece B CHHXPOHHON MallliHe
¢ nemndepHbIMU OOMOTKaMU. Y paBHEHUE MEPEXOAHOTO MpoIecca.
Oco0EeHHOCTH PACUYETOB MEPEXOIHBIX MPOIECCOB B
AJIEKTPOJBUTATEIISIX.

1-5

3aMbIKaHUA.

Jlexus 8. KopoTkoe 3aMbIkaHue Ha 3aKMMax reHeparopa 6e3
aBTOMATHUYECKOTO PETryIHpoBaHus Bo30yxaeHus. KopoTtkoe
3aMBIKaHUC Ha 3a)KUMax IreHeparopa ¢ aBTOMaTUYCCKUM
perynupoBanueM Bo30yxaeHus. KopoTkue 3aMbIKaHUs B YAATIEHHBIX
TOYKaX CUCTEMBI BHGKTpOCHa6)KeHI/I5[. HaganeHEIN TOK KOpPOTKOI'o

1-5

Jlexuus 9-11. Pacyer HauanpHOr0 3HAYE€HUS TOKa KOPOTKOTO
3aMbIkaHusA. OnpenesneHne Toka KOpOTKOrO 3aMbIKAHHUS B
IIPOU3BOJILHBIN MOMEHT BPEMEHH I10 PACUETHBIM U TUIIOBBIM KPUBBIM.
PacueT Toka KOpOTKOI0 3aMbIKaHUS 110 €ro 00IIeMy U
VHJMBHUYAIbHOMY U3MEHEHUSM. Y YET DJIEKTPOABUTATENIEH ITpU
pacyeTe TOKOB KOPOTKOI'O 3aMBIKaHUsA. Y YET TOKOB KOPOTKOIO
3aMBIKaHUs CO3/1aBAEMBIX JIEKTPOABUTATENIIMU B YCTAHOBKAX
COOCTBEHHBIX HYK]] TEIUIOBBIX 3JIEKTPOCTAHIIUH.

Jlekuus 12-14. MeTon CHMMETPUYHBIX COCTABISAIOMMX. OCHOBHBIE
COOTHOIIEHUS] MEXAY CUMMETPUYHBIMU COCTABIISIOIIMMHU TOKOB U
HanpspkeHud. COMPOTHUBIICHHE SJIEMEHTOB TOKaM OT/IEITBHBIX
ImocliefoBaTeNbHOCTEel. CXEMEBI 3aMEIICHHUS OTASIbHBIX
nocienoBarenbHocTel. Pesynprupytomue 3J1C 1 conpoTUBICHUSI.

1-5




Jlexmust 15-16. O6mme ceenenus. OnHodazHoe KOPOTKOE 3aMbIKaHUE. 1-5
JIByxdazHoe KOpoTKoe 3aMbIkaHue. J[Byx(a3zHoe KOPOTKOE 3aMbIKaHUE
Ha 3eMJII0. YUeT NMEePEX0HOTO COMPOTUBIICHHUS B MECTE KOPOTKOTO
3amblKaHus. [IpaBUIO SKBUBAJIEHTHOCTH IPSIMOU 6
nocJyenoBareabHOCTH. KomruiekcHbie cxembl 3aMmerienusi. CpaBHEHHE
TOKOB TIPU PA3IMYHBIX BUIaX HECHUMMETPUIHOTO KOPOTKOTO
3aMbIKaHUsl. BeKTOpHBIE TarpaMMbl TOKOB M HANPSDKEHUH.
IlepeyeHb NPAKTHYECKUX 3aHATHH
Tema npakTu4eckoro 3ansatus. Bonpocsl, Bcero Yuebuo-
METOANYECKOe
oTpadaTbiBaeMble Ha MPAKTUYECKOM 3aHSITHH qaCOB
o0ecreueHue
1 2 3
CocraBnenne cxembl 3amernenus Tpexdasnoro K3. [IpuBenenue ma- 1-5
pametpoB K3 k 6a3ucHbIM ycinoBusM. TOUHBINA U TPUOJIMIKSHHBIN Me -
TOJbI IPUBEICHUS B MMEHOBaHHBIX eauHuIax. [IpuBeaenue k 0a3uc- 8
HBIM YCIIOBUSIM B OTHOCHUTENBHBIX enuHuIax. Onpeaenenue pe3yabTu-
[PYIOIIETO COMPOTUBJICHUS KOPOTKO3aMKHYTOMU IICTIH.
OnpeneneHre aBapuHOTO TOKA B MECTE 3aMbIKaHUS M IIETSIX aBTO- 1-5
Tpanchopmaropa. HaxoxaeHue HaualbHOTO 3HAYCHHS IIEpUOIUYEC- 6
CKOM coCTaBJsmOIIeH aBapuiiHOro Toka. HaxoxeHue JIMHEHHbBIX Ha-
MPSKEHUH B SJIEKTPUUYECKHU MaJIO yAaIeHHBIX 0T K3 Toukax.
Omnpenenenne MOLUTHOCTH U yapHOTO Toka B MecTe K3 6e3 yuera u ¢ 1-5
YY4ETOM JIBUTATEILHON HArPYy3KH. 2
Ilepeuensb 1adopaTOpPHBIX padoT
Tembl 1a0opaTopHbIX padoT. Bonnpocsl, Bcero Yuebno-
METOAHYECK
oTpadaTbhiBaeMble HA JJA00PATOPHOM 3aHATHH 4aCOB €TOAMMECKOE
o0ecreueHue
1 2 3
Perucrpamus u oToOpaskeHne KpUBOM TOKa TpeX(PazHOTro KOPOTKOTO 1-5
3aMBIKAHUS B DJICKTPUYECKOM CETH, MUTAIOMICHCS OT UICTOYHHKA 4
MPAKTUYECKH OECKOHEUHOM MOIITHOCTH
Peructpanus u otoOpaskeHne KpUBOi Toka Tpex(dazHOTo KOPOTKOTO 1-5
3aMBIKAHUS B AJICKTPUICCKON CETH, MUTAIOMICHCS] OT CHHXPOHHOTO 6
reHepaTopa OrpaHH4eHHON MOIITHOCTH
OmnpeneneHre COOTHOLIEHUSI TOKOB KOPOTKOTO 3aMBbIKaHUS Pa3TUIHBIX 1-5
BHUJIOB IIPU 3aMbIKAHUH B OJTHOM M TOM K€ TOYKE CETH, MUTAIOLIEHCS OT 6
MCTOYHUKA MPAKTUIECKH OECKOHEUHON MOIITHOCTH
3agaHus 1 CAMOCTOSITEIbLHOM PadoThI CTYIEHTOB
Beero YuebHo-
BonpochI /151 cAMOCTOATEIHLHOTO N3YUeHHs (3aaHusl) MeTOoAHYEeCKoe
Hacos o0ecreueHue
1 2 3
Tok KOpPOTKOTO 3aMBIKaHHS B TPOU3BOJIBHBIA MOMEHT BpPEMCHH. 74 1-5

Y cTaHOBUBHIMICSA PEKHUM KOPOTKOT'O 3aMbIKAHUS.




PacueTrsl TOKOB KOPOTKOTO 3aMBIKaHHMSI B 3JIEKTPOYCTAHOBKaX 1-5
HanpsokeHueM 10 1 kB. Pacuer TOoka KOpOTKOTO 3aMBIKaHUS C 36
ncnoins3oBanueM I1K.

[IpumeHenue wmeToAa pacyeTHBIX KPUBBIX JIS pacuera HECHUM- 1-5
METPUYHBIX KOPOTKUX 3aMbIKaHWH. 3aMbIKaHUE Ha 3€MJII0 B CETSX C 42
M30JIMPOBAHHON HEUTPAIIBIO.

PacuerHo-rpadguyeckasi padoTa He MpeIyCMOTPEHA Y4eOHBIM IVIAHOM
KypcoBasi padoTa He npexycMoTpeHa Y4eOHbIM INIAHOM

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBUM ¢ TpebGoBaHusMU oOpa3oBarenbHOro crangapra HUAY MUOU no
HampaBiieHut0  noArotoBku 13.03.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHMKA) pealn3alus
KOMIIETEHTHOCTHOTO TIO/IXO0JIa TPEIyCMaTPUBAET IIMPOKOE HCIOJIB30BAHKUE B y4EOHOM Ipolecce
aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IIPOBEACHUS 3aHATHH:

1) pa30op KOHKPETHBIX CHUTYyallMil NMpPU pELICEHUH 3aJad 10 KOHTPOJBHBIM 33/1aHUSM;

2) pa300p KOHKPETHBIX CUTyallUil MpH MNPOBEIECHUM JIEKIMOHHBIX 3aHATUH, B TOM YHCIE
B (hopMe KOJJIOKBUYMOB;

3) BHeayauUTOpPHYIO pabOTy B paMKax TEKYLIUMX BHEAYAUTOPHBIX KOHCYJIbTALUN C LIEJBIO
(dbopMHUpOBaHUS U Pa3BUTHA MPOPECCHOHATBHBIX HABBIKOB 00YYAIOLIIXCSI.

B pamkax y4eOHBIX KypcOB MOTYT OBITb NHPEIYyCMOTPEHBI BCTPEYHU C MPEICTABUTEISIMU
KOMIIaHUH, YHUBEPCUTETOB, TOCYJapPCTBEHHBIX U OOIIECTBEHHBIX OpraHU3alui, MacTep-KiIacChbl
HKCIEPTOB U CIELHATICTOB.

HNHdopMalnoHHbIE TEXHOJOI'MH, MCIIOJIb3yeMble IPHU OCYLIECTBICHUHM 00pa30BaTEIbHOIO
pouecca o JUCHUILIMHE «DJIEKTPOMarHUTHBIE IIEPEXOJHBIE ITPOLECCH B AJIEKTPO3HEPIE€TUYECKUX
CHUCTEMAX»:

1) camocrosiTenbHas padoTa CTyAEHTOB C MCIOJIb30BaHUEM MH(OPMALMOHHON CIIPAaBOYHOM
cucrtemsl MOC;

2) akTuBHasg paboTa ¢ COBPEMEHHBIMU IMAKETaMU NPUKIATHBIX MPOrpamMMm JUisi 00paboTKH
PE3yJIbTaTOB 3KCIEPUMEHTANIbHBIX JaHHbBIX.

[TpakTHyeckas MOArOTOBKA MPU peanu3alui y4eOHON TUCIIUIUINHBI OPraHU3yeTCs MyTeM
MPOBE/ICHUS MPAKTUUECKUX 3aHATUH, IPeIyCMaTPUBAIOIINX yYacTHE 00yYarOIIUXCsl B BBINOJIHEHUH
OT/ENbHBIX JIEMEHTOB PadOT, CBA3aHHBIX C OyaylIei mpodeccuoHaTbHON 1eATENbHOCTHIO.

[TpakTHyeckas MOArOTOBKA TaKXe BKIIIOYAET B ce0s 3aHATHS JIEKIIMOHHOTO TUIIA, KOTOPbIE
IpeaycMaTpUBalOT Nepeaady yueOHol nHdopmaun o0ydarommumces, HeOOX0UMOH JUIs
MOCJIEAYIOLIETO BHIMOIHEHUS paboT, CBSI3aHHBIX ¢ Oyayiiel NpodecCHOHaIbHON AeSTENbHOCTbIO.

DoH/1 OLICHOYHBIX CPEICTB
q)OH)I ONCHOYHBIX CPE€ACTB 110 JUCHUIIIINHE oOecrieunBaeT IMPOBEPKY OCBOCHUA
IUIaHUPYCEMBIX  PE3YJILTATOB 06yquH;1 (KOMHCTCHI_II/Iﬁ n Hux I/IH,Z[I/IKaTOpOB) MoCpCaACTBOM
MCpOHpI/ISITI/Iﬁ TCKYHICTO, py6C)KHOFO " NPpOMCIKYTOUYHOTO KOHTPOJIA 110 JUCIUTIIIMHEC.
CBs13b MCKIY (I)OpMI/IpyCMLIMI/I KOMIICTCHIIUAMU H (I)OpMaMI/I KOHTPOJII HX OCBOCHUA
MMpeaAcCTaBJICHA B C.TICI[yIOIJ.ICfI Ta6m/1ue:

Ne HanmenoBanue Kozn u HanMeHoBaHME HHAMKATOpa HanmenoBanue
/i KOHTPOJINPYEMBIX JOCTH)KEHHS] KOMIIETEHIIUI OLICHOYHOI'O CPEACTBA




| pasmenos (temp) | |

Bxo1HOW KOHTPOJIb

Bomnpocsl BXogHOTO

1 | BxoaHoOi KOHTPOJIb
KOHTPOJISA (YCTHO)

ATTeCTaI_[I/IH Pa3aciioB, TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 | Koporkue 3aMbIKaHus B
cUCTeMax
ANEKTPOCHAOKEHUS,
TOKHU Tpexda3HbIX
KOPOTKUX  3aMbIKaHUM
(x.3.), MepPEX0IHbIC
IIPOLIECCHI npu
Tpexda3HbIX K.3.

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

2 | [IpakTrueckue MeTOMbBI

3-1IK-4;V-11K-4; B-TIK-4 KonTposibhas padbora 2
pacyera TOKOB K.3.

HpOMe)KYTO‘IHaH aTTcCTaluusa

BOHpOCLI K 5K3aMCHY

1 | Dk3amen 3-11K-4;V-1IK-4; B-11K-4
(mucbMEHHO)

OrneHouHbIE CPEACTBA Ul BXOJHOTO KOHTPOJIS MPEACTaBIAIOT cO0OM BOIPOCH, KOTOpHIE
3aJjal0Tcs CTYACHTaM B YCTHOM (opme.

B KkauecTBEe OIICHOYHOrO CpEACTBA TEKYLIET0 KOHTPOJS HCIOJIB3YIOTCS YCTHBIM U
MIMCBbMEHHBIN ONPOC, BHIIOIHEHUE MPAKTUYECKMX KOHTPOJIbHBIX 3a/laHUM.

B kauecTBe OLIEHOYHOrO CpeACTBAa AaTTECTALlMU pa3jiela HCIOJIb3YIOTCS WUTOTroBas
KOHTpOJIbHast palboTa.

JI1s MpOMeXyTOYHOH aTTecTaluy MPeSyCMOTPEHBI dK3aMEHAIIMOHHBIE BOIIPOCHL.

ITo utoram oOyueHHsI BHICTABISETCS YK3aMEH.

Bonpocsl BX0JHOT0 KOHTPOJISA

1. Ilepeuncinre 3aKOHBI KOMMYTALVH.

2. Tpexdazubie nenu. Ompexnenenuss B Tpexdasubix 1nemnsax. Kakumu mocTonmHCcTBaMU
00BSICHSIETCS LIMPOKOE paclpocTpaHeHHe TpexX(azHbIX Lenel B S3HepreTuke?

3. MouHocTy B LENsIX NepeMEHHOro TOKa. MTHOBEHHas, aKTMBHAs, peaKTHBHAs, MOJHAs
MotuHocTH. KoadduuneHT MomHocTy.

4. IlonsTHE O BXOJHBIX U B3aUMHBIX IPOBOJIUMOCTAX BETBEH. BX0oqHOE conpoTuBieHHE.

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

6. SIBneHus caMOMHIYKIIMH U B3aMMOMHAYKIUN. B3auMHasi HHIYKTUBHOCTB.

7. Tpancdopmatopsl. OnpeeneHne ConpoTUBICHUNH 00MOTOK TpaHCHOPMATOPOB.

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

9. Haznauenue HeHTpanbHOro npoBoja. Kak m3MeHATCs HanpspKeHUs M TOKU MOTpeOUTeNns
ANEKTPOIHEPTHU B YETHIPEXIPOBOAHON Tpex(a3zHOW CUMMETPUYHOW CUCTEME MpPHU OTKIIOYEHUU
HENUTpPaJIBLHOTrO NpoBoJa?

10. Pacuer 1 u3mMepeHne MOIIHOCTH B TpeX(Pa3HbIX HETsIX.

Bonpocsl Tekymero KOHTpoJIs

Vet onpoc 1

1. KakoBbl OCHOBHBIE 3Tamlbl PAa3BUTUSA HCCIECIOBAHUNA M COBEPIICHCTBOBAHUS PACUYETOB
MEePEXOIHBIX MPOIIECCOB?

2. Kakue BHIBI PEXHMOB W TMPOIECCOB MMEIOT MECTO B CHCTEMaxX DJIEKTPOCHAOKCHUS



(COC)?

3. Yo Takoe mapaMeTpsl pexuma u napamerpsl COC?

4. Yto moHUMAETCS MOJ] CTATUYECKON U pe3yIbTUPYIOIIEH YCTOMUYUBOCTHIO?

5. Kakue npuurHbI BOSHUKHOBEHHUS I1€PEXOIHBIX ITpoueccos B COC?

6. Jlnst yero He0OXOIMMO PACCUUTHIBATH MEPEXOAHBIC POLECCHI?

7. KakoBbl IpUYMHBI TOSIBICHUS 3JIEKTPOMAarHUTHBIX MepexoaHbIX ImpoueccoB B COC u ux
BO3MOJKHBIE TIOCIEACTBUA?

8. KakoBbl ocHOBHBIE BUbI KOPOTKUX 3ambikauuii (K3) 1 BepoITHOCTH UX BO3SHUKHOBEHUS B
aneMeHTax COC B CeTsAX pa3iuyHOrO HAIPSIKEHUS?

9. Yro moHuMMaeTcss HOJ TEPMHUHOM «KOPOTKOE 3aMBIKAaHUE», «IIPOCTOE 3aMbIKAHHUE»?!
KakoBbl 0003Hau€HMS BUJIOB 3aMbIKail B 3aBUCUMOCTH OT PEXKUMa HEUTpaIH ceT?

10. Kakue ycnoBus 1 OCHOBHBIE IONYILEHUs PUHUMAIOT IIpu pacyetax K37

11. Kak BBIOMpAIOTCS U MEPECUUTHIBAIOTCA Oa3MCHBIC YCIIOBHS Ul Pa3IHYHBIX CTYINCHEH
Hanpspkenus COC?

12. 3aBucut nm pe3yibTaT pacuera TokoB K3 ot BbIOOpa 0a3MCHBIX yCIOBUN?

13. Ha ueM ocHOBaHBI TOYHOE U MPUOIMKEHHOE MPUBEICHUE COMPOTHUBICHUN SJIEMEHTOB
KOPOTKO3aMKHYTOM 1ienu (reHeparopoB, TpaHchopmaropoB, JIOII u peakTopoB) B cxemax
3aMeleHus?

14. Kakomer memm pacuera K3? KakoBa mocienoBareinbHOCTh MTpeoOpa3oOBaHUSI CXEM
3aMeLIeHUs pu pacyeTax”?

15. Uto noHumaercs MOJ 3JIEKTPUYECKON yOaleHHOCTbIO TOYKM K3 OT HcTouHMKa nu-
TaHus"?

YcrHblii onpoc 2

1. Kakoii B MMeeT NpUHLMIHNAIBHAS CXeMa MALIMHbI ¢ 1eMIpepHbIMU 0OMOTKaMH U 0e3
HUX?

2. Kak nporekaer nepexonHblil npouecc npu K3 Ha 3akumax CHHXPOHHOM MalllMHbI 0€3
neMnQepHbIX 00MOTOK?

3. Kakue 3HaueHHs 31C U UHAYKTUBHOTO CONPOTHBIICHUS CUHXPOHHON MAalllMHbI Ha3bIBAIOT
MepeXOHbIMU?

4. Kakue ocobeHHOCTH nepexogHoro npouecca npu K3 Ha 3akuMax CHHXpOHHOM MaIlIWHBI €
nemrmgepHbIMI 0OMOTKaMu?

5. Kak onpenensitoTcsi CBEpXIEPEX0IHbIE H/C U CONPOTHUBIICHUSI CAHXPOHHOM MallIuHBI?

6. Kakoll BuA HMMEIOT BEKTOpHBIE AMArpaMMbl CHHXPOHHOW MAaIllMHBI ¢ JeMI(epHbIMU
oOMoTKamu U 6e3 Hux?

7. Kak omnmcarb  NEpeXOAHBIM  IPOLECC  CHUHXPOHHOM  MAalIMHBI  CHUCTEMOM
¢ depeHInaIbHBIX YpaBHEHHUH B (pa3HbIX KOOpAWHATaX?

8. Kak moxHO mnpeobOpazoBaTh cucteMy Iud(epeHIHaTbHbIX YPAaBHEHHH NEpEXO0JIHOTO
nporiecca B (pa3HbIX KOOpAMHATAaX B cucTeMy ypaBHeHui [lapka-I"opeBa?

9. Kak omnuchIBaeTCsi NMEPEXOJHBIM IPOLECC B ACMHXPOHHBIX JBUTATENsAX C IOMOIIbIO
cucreMsl ypaBHeHuil [Tapka-I'opesa?

10. Uto mpencTaBisitoT COOOM CBEpXMEpPEXOJAHBIE 3AC U CONPOTUBJICHUS ACHHXPOHHBIX
JBUTATENEH 1 0000IEHHBIX HarPy30K?

11. Kak u3MeHsI0TCS MOMHBIA TOK M €ro cocTaBJstomue npu Tpexdaznom K3 Ha 3a-kumax
reHeparopa 6e3 APB?

12. Kak Bausier APB reneparopa Ha usmeHenue toka npu tpexdazaom K3?



VYerubiit onpoc 3

. Kaxoii Tox K3 Ha3pIBaeTcsl y1apHbIM U IPU KaKUX YCIOBHSX OH BO3HHUKAET?

. OT KaKuX mapamMeTpoB 3aBUCUT YAAPHBIN KOIPUITHEHT?

. Kak onpenensercs neiictByroliee 3HadyeHue 1nosHoro toxka K3?

. Kak u3mensercs noyHblid TOK U ero cocrapisitomue npu K3 B yganennsix Toukax COC?

WD AW N =

. Kakumu BeIpakeHUAMU ONpenenseTcs NepuoArnuecKkas COCTaBIISAIONIAs HAYaIbHOTO TOKa
K3?

6. Kakoe paznuuue Mex1y IepeXoIHbIMU U CBEPXIIEPEXOAHBIMU ToKaMu K37?

7. MOXHO 71 aHAJIUTUYECKHU OTpeaeanuTh ToK K3 B Mpon3BOIbLHBIA MOMEHT BPEMEHHU?

8. Kakoil pexxuM Ha3bpIBaeTCs yCTaHOBUBLIMMCS?

9. Kak onpenenuts Tok K3 B ycTaHOBUBIIEMCS peKuME?

10. Kak omnpegenuts HavanpHOe 3HaueHue Toka K3, co3maBaeMoro HCTOYHHKOM
HEOTpaHMYEHHON MOIIHOCTH, T€HEpaTOPOM, IBUTATENIEM, 0000IICHHOM HAarpy3Kon?

11. Ha yemM ocHOBaH MeTOJ pacueTHBIX KpuBbix? KakoBa 0051acTh NMPUMEHEHHS 3TOTO
merona’?

12. Jlyia kakux pacueTHBIX YCIOBHI onpenenenus Toka K3 npuMeHstoTcs TIoBbie KpuBble?

13. Kak ompenensiercsi 3HaueHUE NEpUOAMYECKOM coctaBisitonieii Toka K3 B pacdeTHbIi
MOMEHT BPEMEHHU 10 PACYETHBIM (TUIIOBBIM) KPUBHIM?

14. MoxHo nu npu pacuere TOKOB K3 1O pacdyeTHbIM KpUBBIM OOBEIUHUTH B OJUH
SKBUBAJICHTHBI MCTOYHUK BETBb NMUTAHUS OT DJIEKTPUUYECKOM CHUCTEMBI C BETBAMH IUTAHUS OT
reHepaTOpOB KOHEYHOU MOIIHOCTH?

15. B kakux ciiydasix MOXKHO BBITIOJHSATE pacyeT ToKoB K3 mo ux obuiemy nsmMeHeHnuto?

16. Korma Bo3HHKaeT HEOOXOAMMOCTh pacuera TOokoB K3 Mo HMX HHIMBHUIYaTbHOMY
MU3MEHEHUIO?

17. Kak BBIIONHSETCS pacyeT Mpu MOANUTKE TOUKH K3 CHHXpOHHBIMU (aCHHXPOHHBIMH)
IBATATEIIMU?

18. KakoBbl ocoOeHHOCTH pacyeTra TOKOB K3 B 2JIEKTpHUECKHX CETSAX HampspkeHuem o |
kB?

19. Kak ompenensiercs akTUBHOE IepexoaHoe conpoTuBieHrne npu K3 Ha pa3nuuHbIX
CTYTIEHSX paclpeiesieHus dJIEKTPUUECKON YHEPTUM B CETU HaMpskeHueM 10 1 kB?

VYcerHbli onpoc 4

20. KaxoBbl OCHOBHBIE JIOCTOMHCTBA METOJa CHUMMETPHUUYHBIX cocTaBisommx? Kak
omnpenensercs ocodas daza?

21. B ueM cylHOCTh OCHOBHBIX ITOJIOKEHUI METOJ1a CAMMETPUYHBIX COCTABJISIOMINX?

22. B yemM COCTOMT pacdyeT HECUMMETPUYHBIX PEXKHMOB IO METOAY CHMMETPUYHBIX
COCTaBJISAIOUINX?

23. Kak packiajapiBaeTcs IPOU3BOJbHAS CHCTEMa HECUMMETPHUYHBIX BEKTOPOB Ha TpU
CUMMETPUYHBIE CUCTEMBI?

24. Kak 1o npou3BOJIBHO MTOCTPOEHHBIM CUMMETPHUYHBIM cHUCTeMaM (IIpsAMOi, oOpaT-HOW U
HYJIEBOH MOCIIEI0BATENBHOCTEN) OJyUYUTh HECUMMETPUYHYIO CUCTEMY?

25. KakoBbl CONPOTUBJIECHUS NpPsIMOH, OOpaTHOM M HyJNEBOH moOcCIeq0BaTEIbHOCTEH
Pa3INYHBIX AIEMEHTOB KOPOTKO3aMKHYTOU LIeTIH?

26. IloweMy nad OJHOTO M Or0 € DJJIEMEHTAa JJIEKTPUYECKON IeNu 3HAYCHUS
conpoTuBiieHUH npsaMoit z1 , oOpatHoil z2 u HyneBoil z0 mocineaoBaTeabHOCTEN B 00LIEM ciiydae
pa3In4HBbI?

27. Kak omnpenensroTcs CONPOTHUBIEHUS HYJIEBOM IOCIEAOBATEIBHOCTH JBYX U



TPeXO0OMOTOUYHBIX TpaHC(HOPMATOPOB U aBTOTpaHCc(HOpMaTOpoB?

28. Yem oOwsacHsercs TOT (akt, YTO compoTHBIeHHE Ha ¢da3zy AIs HyJIEBOM
nocsuenoBarenbHOCTH z0 TPEeXCTep)KHEBOTO TpaHchopMaTopa HE PaBHO CONPOTHBIICHUIO Ha (azy
TS IPSIMOM TTocieioBarenbHocTr z1 , HO z1=22 , Tne z2 - compoTtuBieHUe Ha (aszy s oOpaTHOU
MOCJIEI0BATEIHHOCTHU?

29. Kak coCTaBISIIOTCSI pacyeTHbIE CXEMbI 3aMEUICHMs Pa3IMYHbIX IMOCIIEI0BATENIbHOCTEN
KOPOTKO3aMKHYTOM MU MPpU HECUMMETpUIHbIX K37

30. KakoBbl 0COOEHHOCTH CXEMBI 3aMEIlIEHUs HYJIEBOIl MOCIe10BaTeIbHOCTH?

31. Kak omnpenensioTcsi pe3ylbTUPYIOIIME COMPOTHUBIICHUS CXEM 3aMElIECHUs pPa3HbIX
[10CJIE0BATEIBHOCTEN ?

32. YUro Takoe nonepeyHasi He CUMMETpPHUs?

33. KakoBsI rpaHi4HbIC yCIIOBUS JIJIsl Bcex BUI0B K37

34. Kakoe paznmuuume MEXIy ~CXeMaMd ~ OpAMOM, oOpaTHOM U HyJeBOU
OCJIEN0BATEILHOCTEN?

35. Kak onpenenuTs TOKM M HanpspKeHust mpu oaHodaznom K37?

36. Kakoii Bua UMEIOT BEKTOPHBIE IUarpaMMbl TOKOB U HanpshkeHui npu ogHodaszHom K37?

37. Kak onpenenuTts TOKH U HanpsbKeHus mpu aByxdaznom K3?

38. Kakoii Bi1 ©IMEIOT BEKTOPHBIC IMAarpaMMbl TOKOB M HampsDKeHUH npu 1Byxpaznom K3?

39. Kak onpenenuTs TOKH W HanpspKeHUs npH 1Byxdasznom K3 Ha 3emio?

40. Yto Takoe k03P PUIMEHT B3aUMOCBs3H TOKOB? KakoBO ero 3Ha4eHHe I ONPeACTICHUS
paznuuHbix Bu0B K37

41. B yem 3aKiro4aeTcsi MPaBUIIO SKBUBAJICHTHOCTH MPSMOM MOCIIE0BATEILHOCTH?

42. Yo npeacTaBisioT OO0 KOMITJIEKCHBIE CXEMbI 3aMeIIeHUs?

43. Kakoil BuJ HUMEIOT COOTHONIEHUS MEXAY JOMOJHUTEIbHBIMU PEAKTUBHBIMU
COIPOTUBIICHUSIMU (TOKaMH, HAMPSHKECHUSIMH ) TIPH pa3iandHbix Bugax K37?

44. B xakuMx MPaKTHYECKHX CIy4asxX BO3HUKAIOT HaWOONbIINE (HAUMEHBIIUE) 3HAUYCHUS
KpaTHOCTU TOKOB HecUMMeTpU4yHbIX K3?

45. Kak nedopMupyroTCsl BEKTOPHBIE JUarpaMMbl TOKOB M HAINpPSKEHUH MPH pa3IU4HbIX
Bunax K3 mo mepe ynanenus ot mecta K3 u mpu nepexojie uepe3 Tpancpopmarop?

46. Kak onpenensiroTcss TOKM HecuMMeTprUuHbIX K3 110 pacueTHbIM KpHUBBIM?

33}13HI/IH AJig aTTeCTalluM pa3iejioB

KOHTpOJ’ILHaﬂ pa60Ta 1: Z[J'ISI ydacTka BHGKTPOBHCPFCTI/I‘ICCKOI‘/’I CHUCTCMBI, IPCACTABJIICHHOI'O Ha
puc. 1 (I/ICXO,Z[HBIG JaHHBIC ITapaMCTPOB JBJIIEMCHTOB CHUCTCMBI IMPEACTABIICHBI HI/I)Ke), COCTaBUTH
CXCMY 3aMCHICHUSA B OTHOCUTCIIBHBIX CIMHUIAX ITPpH HpI/I6J'II/I)KeHHOM IIPUBCACHUU.



Harpvaka 6

1l

Puc. 1 Y4actok a51eKTposHepreTH4eckoil CUCTEMBI

Obo3nauenns Ha cxeme. Tunsl H napamerpsl diemenToB JIC

(7S — NEKTPOIHEPreTHYECKAsA CUCTEMA,
Ses= 1200 MB-A; X1y=0,25. Xo~=1.5- Xy
(}l (52, (G3 — cunuxpoHHbie reneparopsl TBC-32V3;

Sion = 40,0 MB-A; U,on= 10,5 kB; X} =0,153; X5=0,187;

r l, 12 — tpancdopmaropst T/1-40000/110;
Sion= 40,0 MB-A; u,.= 10,5 %:;
Y 3, 74 — tpanchopmaropsr TJITH-40000/110;

Suox= 40,0 MB-A; 4y py = 17,5 % tUy 5 = 10,5 %; ttg oy = 6,5 %,
I,RI , LR2 — Tokoorpanuuusaiowme peakropst PbI" 10-2500-0,2V3;
W1, W2, W3 — ITuHHM 3JIEKTPONepe1auu;

Wl. [=50xm; X;y=04050m/km; Xo/Xo)=4.5;
W2 1=20km; Xoy=0420 Om/em; Xy Xy =3.0;
W3. =40 xm; }-..[];, 0,413 OM/kM; A{n]}'[}-..[i} 2,8;
Harpyzkn 1,2, 3 Su=25MB-A; Ugpuon= 10,5 kB;

Harpy3ska 5 Su=30MB-A; Ucpyon= 37,0 xB;

Harpyska 6 Su=25MB-A; Ugpuon= 10,5 kB;

KontponbHas pabota 2: Iy ydacTKa 3JIeKTPOIHEPTeTUUECKOM CUCTEMBI, IPEICTaBIEHHOTO
Ha puc. 1, npu Tpexdaznom K3 B 3agaHHOM y3i1e BBIYMCIINTH Ha4yaJIbHOE 3HAYEHUE

nepuoInyeckoit cocrapisitomei Toka K3, montaocts K3, ynapusrit Tox K3.

Bonpocsl k 3k3ameny
1. Kakue npuyrHBI BO3SHUKHOBEHHUSI IEPEXOIHBIX mpolieccoB B COC?
2. J1y1s 9ero HeoOXOAMMO PACCYMTHIBATE TIEPEXOTHBIC TTPOIIECCHI?
3. KakoBbI MPUYHHBI TOSIBIICHUS JIEKTPOMArHUTHBIX TEepeX0oIHbIX TporieccoB B COC u ux

BO3MOXXHBIC HOCHGI[CTBI/ISI?



4. KakoBbl ocHOBHbIE BUIbl K3 M BeposATHOCTH HMX BO3HUKHOBeHUs B 3nemeHTax COC B
CETSIX Pa3IMYHOr0 HaNpsHKEHUS?

5. Uro mnoHuMaeTcs Moj TEPMUHOM «KOPOTKOE 3aMBIKAaHME», «IPOCTOE 3aMbIKaHUE»?
KaxoBbl 0003HaYCHHS BUJIOB 3aMBIKAHUI B 3aBUCUMOCTH OT PEKUMa HEUTpainu ceTu?

6. Kakuie ycioBus 1 OCHOBHBIE JAOIYIICHUS TPUHUMAIOT ITpHU pacuetax K3?

7. Kak BpIOMpAIOTCS U NEPECUUTHIBAIOTCSA O0A3UCHBIE YCIOBHS AJI pa3IMUYHbIX CTYIEHEH Ha-
npspxkenust COC?

8. 3aBucHT 51 pe3ynbTatr pacyera TOKOB K3 oT BbIOOpa 0a3MCHBIX YCIOBHIA?

9. Ha yeM ocHOBaHbI TOYHOE U MPUOJIMKEHHOE NPUBEICHHE COIPOTUBICHUNA 3JIEMEHTOB KO-
POTKO3aMKHYTOH 1ienmu (reHepaTopoB, TtpaHchopmatopoB, JIOII um peakropoB) B cXxemax
3aMeleHUs?

10. KakoBer menmm pacuera K3? KakoBa mociemnoBaTeNbHOCTh MPEOOPA3OBAHUS CXEM
3aMelleHus npu pacuerax”?

11. Yto noHumMaeTcs oI ANIEKTPUUYECKON yaneHHOCThIo Touku K3 oT uctounnka nuranus?

12. Kakoit BUJ1 ©MEET MPUHITMITHATIBHAS CXeMa MAIlIUHbBI ¢ AeMIpepHbIMI 00OMOTKaMu U 6€3
HUX?

13. Kak npotekaer nepexoauslii mpouecc npu K3 Ha 3akumax CHHXPOHHOW MalIMHBI 6€3
neMiihepHbIX 0OMOTOK?

14. Kakue 3HaueHus 31C U UHAYKTUBHOTO CONPOTHUBIICHUSI CHHXPOHHON MAIIMHbI HA3bIBAIOT
[IEPEXOIHBIMU?

15. Kakue ocobeHHOCTH IepexoaHoro mpouecca npu K3 Ha 3a)kuMax CHHXpOHHON MalluHbI
¢ nemMndepHbIMH OOMOTKaMU?

16. Kak onpeaenstoTcst cBepXIepeXoaHbIe 3C U CONPOTUBICHHSI CHHXPOHHON MallIMHbI?

17. Kakoif BuA HMMEIOT BEKTOPHbBIE JUarpaMMbl CHHXPOHHOM MalIMHBI ¢ JeMI(epHbIMU
oOMoTKamu u 0e3 Hux?

18. Kak  ommcaTh  TEpeXOAHBI  MNpPOIECC  CHHXPOHHOW  MAmIMHBI  CHUCTEMOM
mdQepeHIranbHbIX ypaBHEHUH B (pa3HBIX KOOpAWHATAX?

19. Kak MoOxHO mpeoOpa3oBath cucTeMy IU(QPepeHINaTbHBIX YpPaBHEHHH NEpEeXOaHOTO
nporiecca B pa3HbIX KOOpJUHATAX B cUcTeMy ypaBHeHui [lapka-T'opesa?

20. Kak omnwuchiBaeTcsi MepexoJHbIH IMPOLECC B ACHMHXPOHHBIX JIBUTATENSIX C IOMOIIbIO
cucreMsl ypaBHeHuil [Tapka-I'opeBa?

21. Uto mpenacTaBifoT COOOW CBEpXMEPEXOAHBIE 3JIC M CONPOTUBJICHUS ACHMHXPOHHBIX
aBurateneil 1 0000IIeHHBIX Harpy30K?

22. Kak u3MeHsIoTCs MOJHBIA TOK U €ro cocTapistomue npu tpexdasHom K3 Ha 3axumax
reHeparopa 6e3 APB?

23. Kak Brusier APB renepaTopa Ha U3MEHEHHE ToKa rpu Tpexdaznom K3?

24. Kaxoii Tok K3 Ha3pIBaeTCs yIapHBIM U TIPU KaKUX YCIOBUSAX OH BO3HUKAET?

25. Ot Kakux rMmapaMeTpoB 3aBUCHT yIapHbIA K03 duumeHT?

26. Kax onpenensercs aeiicTByrolee 3HaueHre mojaHoro Toka K3?

27. Kak u3meHsieTcs MOJHBINA TOK U ero coctapistomue npu K3 B ynanenusix Toukax COC?

28. Kakumu BhIpaKCHUSIMU ONpeAeIsieTcs MepuoAnyecKasi COCTABIAIONIas HAYalbHOTO TOKa
K3?

29. Kakoe paznuune Mexay epexoIHbIMU B CBEPXIIEPEXOHBIMH TokaMu K37

30. MO>XHO 7T aHATUTUYECKHU OTpeneuTh TOK K3 B MpON3BOIEHBI MOMEHT BPEMEHH ?

31. Kakoif pe’kuM Ha3bIBaCTCsl yCTAHOBUBIIMMCS ?

32. Kax ompenenuts Tok K3 B ycraHOBHBIIEMCS peKkuMe?



33. Kak ompeaenuTs HavanbHOEe 3HadeHWe Toka K3, co3zmaBaeMoro HUCTOYHUKOM
HEOrpaHMYEHHON MOIIHOCTH, T€HEepaTOpPOM, IBUTATENIEM, 0000IIEHHOI HAarpy3Kou?

34. Ha yeM OCHOBaH MeETOJ| pacyeTHbIX KpuBbIX? KakoBa 001acTb NPUMEHEHUS 3TOTO
Metozna’?

35. Jlns kakux pacyeTHBIX yCIOBUHN omnpeneneHus Toka K3 mpuMeHsroTcs TUOBbIE KpUBBIE?

36. Kak onpezensieTcsi 3HaU€HHE TIEPUOUIECKON cocTaBistomeld Toka K3 B pacueTHsIi Mo-
MEHT BPEMEHH 110 PaCYETHBIM (TUIIOBBIM) KPUBBIM?

37. MoxHo 11 npu pacyere TokoB K3 110 pacueTHbIM KpUBBIM OOBEAMHUTH B OJJMH 3KBUBA-
JICHTHBIM MCTOYHUK BETBb IMTAHUSA OT 3JIEKTPUUYECKOW CHUCTEMBbl C BETBSIMU IIMTAaHUS OT
reHepaTOpOB KOHEYHOU MOIIHOCTH?

38. B kakux cirydasx MOXKHO BBIMOJHATH pacdyeT TOKoB K3 mo ux oOuiemMy n3MeHeHHio?

39. Korza Bo3HHKaeT HE0OX0AUMOCTh pacyeTa TOKOB K3 10 MX MHIMBUAYAIbHOMY U3MEHE-
HUIO?

40. Kak BBINOJNHSETCS pacyeT Npu NoAnuTKe TOYKM K3 CHHXPOHHBIMM (QCMHXPOHHBIMH)
IBUTaTEIIMU?

41. KakoBbl 0COOEHHOCTH pacueTa TOKOB K3 B 3JEKTpUYECKHX CETSAX HampspkeHuem 1o 1
kB?

42. Kak ompenensieTcss aKTHBHOE IepexoaHoe comportuBieHne npu K3 Ha pasnmnyHbIX
CTYIIEHSX pacHpeesIeHUs AIEKTPUUECKON SHEPTUU B CETU HanpsbkeHueM 1o 1 kB?

43. KakOBBl OCHOBHBIE JIOCTOMHCTBAa METOJa CHUMMETPHUYHBIX cocTraBmaommx? Kax
orpenensercs: ocodast daza?

44. B yeM CyIIHOCTb OCHOBHBIX MOJIOKEHUH METO/1a CUMMETPUYHBIX COCTABIISIONIUX ?

45. B yeM COCTOUT pacueT HECUMMETPUYHBIX PEKHUMOB I10 METOAY CUMMETPUYHBIX COCTaB-
JIAFOIIUX ?

46. Kak packiafplBacTcs INPOM3BOJIbHAS CHCTEMa HECHMMETPUYHBIX BEKTOPOB Ha TpHU
CUMMETPUYHBIE CUCTEMBI?

47. Kak 1o npousBOJIbHO MOCTPOCHHBIM CHUMMETPUUYHBIM cucTeMaM (IpsMOi, oOpaTHOW U
HYJICBOM MOCIEA0BATEILHOCTEN ) OMYIUTh HECUMMETPUUHYIO CUCTEMY?

48. KakoBBl CONPOTUBIICHHS TPSMOH, OOpaTHOW ™ HYJIEBOH MOCIEIOBATEIHHOCTEH
Pa3IMYHBIX AIEMEHTOB KOPOTKO3aMKHYTOH LieH?

49. TloueMy Ui OJTHOTO U OT'O K€ 3JIEMEHTA 3JIEKTPUUYECKOH 1IeTIH 3HAaUE€HUs! COPOTUBICHUN
npsIMOit Z1 , 00paTHOM Z; U HYJEBOM Zg MOC/IE0BaTEIbHOCTEH B 001IeM Cilydae pa3aIuyHbl?

50. Kak ompenenstoTcss  CONPOTHUBICHHMS HYJIEBOM  IOCIEAOBAaTENbHOCTH JBYX U
TPeXOoOMOTOUYHBIX TpaHC(HOPMATOPOB U aBTOTpaHc(HopMaTOpoB?

51.Yem oOBsicHsieTcs TOT (aKT, UTO CONPOTUBICHHWE Ha ¢azy sl HyJeBOU
MOCJIEZI0BATENBHOCTU Zg TPEXCTEPKHEBOIO TpaHc(opmaTropa HE paBHO CONPOTUBIEHHMIO Ha (a3y
JUIS TIPSIMOM TOCIEIOBATEeNbHOCTH Z1 , HO Z1=Z7 , TJ€ Z - CONPOTUBIIEHUE Ha (a3y [l oOpaTHON
MOCJIEI0BATEIBHOCTHU ?

52. Kak COCTaBISIOTCS pacyeTHbIE CXEMbl 3aMELICHMs Pa3IUYHBIX MOCIeI0BaTEIbHOCTEN
KOPOTKO3aMKHYTOM LIeNHU NpU HecUMMETpU4HbIX K37

53. KakoBbI 0COOEHHOCTH CXEMBI 3aMEIlEHUs HYJIEBOH MOCIe10BaTEIbHOCTH?

54. Kak ompenenstorcss pe3ylbTHUPYIOIIME CONPOTHUBICHHUS CXEM 3aMEIIeHUs Pa3HbIX
ITOCJIEI0BATEILHOCTEN ?

55. Yto Takoe nomnepeyHasi He CHMMETpPHsI?

56. KakoBbI rpaHUYHBIC YCIOBUS /s BceX BUIOB K37

57. Kakoe  paznuume  MeXAy  CXeMaMH  TpsSMOH, O0OpaTHOW W HYJIEBOH
MIOCJIE0BATENBHOCTEN ?



58.
59.
60.
61.
62.
63.
64.
65.

Kak onpenenuts TOKM U HanpspkeHUs pu oxHodazHom K37

Kakoii Bu1 IMEIOT BEKTOPHBIE TUarpaMMbl TOKOB U HaNpspKeHU# npu ognodaszHom K3?

Kak onpenenuts TOKM U HanpspKeHUs pu AByxazHom K3?

Kakoii Bu1 ©IMEIOT BEKTOPHBIE TUarpaMMbl TOKOB U HAINIPsDKEHUH rpu AByxdazHom K37

Kaxk onpenenuts TOkM U HanpspkeHus npu aByxdaznom K3 Ha zemitro?

B 4ewm 3akirogyaercs MpaBuIO S3KBUBAJIEHTHOCTH MPSMOM MOCIEI0BATEIIBHOCTH?

Yro npeacTaBisioT cCOO0H KOMIUIEKCHBIE CXEMBbI 3aMEIIEHUS ?

Kakoli BuA HMMEIOT COOTHOLIEHUS MEXAY JONOJIHUTEIbHBIMA PEaKTUBHBIMHU

COIPOTHUBIICHUSAMU (TOKaMU, HAMPSHKEHUSIMH) TP pa3audHbIX Bugax K37?

66.

B kakux npakTUYeCKUX CIIy4asX BO3HUKAIOT HauOoONbIIHe (HAMMEHbBIINE) 3HAYCHUS

KpaTHOCTH TOKOB HeCUMMeETpHUUHBIX K3?

67.

Kak nedopmupyroTcst BEeKTOpHbIE TUarpaMMbl TOKOB U HANPSHKEHUI MPU PA3IUYHBIX

Bugax K3 mo mepe ynanenus ot mecta K3 u npu nepexone uepe3 tpanchopmarop?

68. Kak onpenenstorcst TOku HecuMMeTpuuHbIX K3 o pacdeTHbIM KpUBBIM?

HIxanbl OLICHKH 06p33OBaTeJILHI)IX IIOCTI/I)KCHI/Iﬁ

banabl
(uToroBoit

PEUTHUHTOBO] IK3aMeHe)

OLICHKN)

bajibl 3abuemca (6an

pasgeiibl| 3a OTBET HA
TpeboBanusi K 3HAHUAM

90-100

45-50 «omauunoy | OLIEHKa «OTJIMYHO» BBICTABISIETCA CTYIEHTY, €CIU OH
45-50 BBIMIOJHIWJI KOHTPOJbHYIO paboOTy Ha OLEHKY “‘OTIMYHO”,
nokaszaja TayOOKMe ¢ TMpOuYHble 3HaHUS B o0NacTu
MEPEXOJHBIX  MPOIECCOB B JIIEKTPOIHEPTETUUCCKUX
CHUCTEMax, NPUYMH HMX BO3HUKHOBEHHS U IIOCIICICTBUM
BO3JICHICTBUSI TOKOB KOPOTKHX 3aMBbIKaHWH. 3HAET PEIKUMBI
CHUCTEM DJICKTPOCHAOKEHUS, MPUYHUHBI BO3HUKHOBCHHS
AJICKTPOMArHUTHBIX  MEPEXOJHBIX  TIPOIECCOB,  BHJIBI,
MPUYMHBI U TOCIIEJCTBUS KOPOTKHUX 3aMBIKaHHM, OCHOBHBIE
JOMYIICHUST TIPH pacyeTaXx TOKOB KOPOTKOTO 3aMBIKaHWS,
MEPEeXO/IHbIe TMPOLECCHl B  DJJEKTPUUECKUX  MalllMHAaX,
MOHITHE HAYAILHOTO TOKAa KOPOTKOTO 3aMBIKaHUS. YMeeT
COCTaBIISITh U YUTATh PACYETHBIE CXEMBI, CXEMbI 3aMeIICHHUS,
BBHITIONHATE WX TpeoOpa3oBaHUs, OINPEACIATh IMapaMeTphl
AIIEMEHTOB CXEM, OCYIIECTBIISITh MPUBEICHUE MapaMeTpOB
AJIEMEHTOB KOPOTKO3aMKHYTOM 1NN K 0a3HCHBIM yCIIOBHSIM.
Brnaneer meToaukoil pacuera mapameTpoB SJIEMEHTOB CXEM
Y4acTKOB AIEKTPOIHEPTCTUUCCKOM CeTH,
DKBUBAJIICHTUPOBAHUS CXEM, TIPUBEJCHUS TapaMeTpoB
DJIEMEHTOB CXEMBI K 0a3WCHBIM ycCloBHSM. [Ipu 3TOM He
3aTpyJQHSETCS C OTBETOM TMPH BUIOM3MEHEHHH 3aJaHHi,
UCTIIONIB3YET B OTBETE  MaTepuan  JIOTOJHHTEIHLHOM
JTUTEPaTyPBI

70-89

35-44 «xopouwto» | OLIEHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, €ClId OH
35-45 6annos | BBIMOJHWI KOHTPOJbHYIO pabOTy Ha OILEHKY ‘‘XOpomio”,
MoKa3aJl XOpollWe 3HaHWA B 00JacTH  TMEPEeXOHBIX
MPOIIECCOB B AIEKTPOIHEPTETUUECKUX CUCTEMAX, MPUUUH UX
BO3BHMKHOBEHMS W TIOCICACTBHH BO3IECUCTBHA TOKOB
KOPOTKMX  3aMbIKaHMHA.  3HaeT  pEXHUMBI  CHUCTEM
AIIEKTPOCHAOKEHNH, MIPUYHHBI BO3HHUKHOBEHUS
HJIGKTPOMArHUTHBIX  MEPEXOJHBIX  IMPOLECCOB,  BHUJBI,




IIPUYUHBI U MOCJIECACTBUS KOPOTKHUX 3aMBIKAHWM, OCHOBHBIE
JIOTIYIIEHHUs IpPH pacueTaXx TOKOB KOPOTKOIO 3aMbIKaHMS,
IIEPEXOJHBIE IPOLIECCH B DJIEKTPUYECKUX  MaIlHHAX,
MIOHATUE HAYaJIbHOI'O TOKA KOPOTKOI'O 3aMBIKAHMS. YMEET
COCTaBIIATh U YUTATh PACYCTHBIE CXEMBI, CXEMBI 3aMELICHHUS],
BBINOJIHATh MX IPeoOpa3oBaHusi, OINPENENATh MapaMeTphl
JJIIEMEHTOB CXEM, OCYIIECTBJIATH IIPUBEICHUE IIapaMeTPOB
3JIEMEHTOB KOPOTKO3aMKHYTOMH 1IeTIH K Oa3UCHBIM YCIIOBHSIM.
Brnaneer MeTonuKkoil pacuera 1mapameTpoB JJIEMEHTOB CXEM
Y4aCTKOB JJIEKTPOIHEPreTUIECKOMN ceTH,
DKBUBAJICHTUPOBAHUS CXEM, IIPUBEIEHUSA IapaMeTpOB
AJIEMEHTOB CXEMbl K 0Oa3ucCHBIM ycioBusiM. llpu 3ToM He
JIOIIYCKaeT CYILECTBEHHBIX HETOYHOCTEM B OTBETE Ha
BOIIPOC.

60-69

30-34

«y008671eme0-

pumenvHoy
30-35 6annos

OneHka «yJOBJICTBOPUTEIbHO» BBICTABISETCA CTYICHTY,
€cIM OH BBINOJIHWI KOHTPOJBHYIO pa0OTy Ha OLIEHKY

“yHOBJIETBOPUTEIBLHO,  TOKa3aJl  yJOBJIETBOPUTEIbHbIC
3HaHUST B OOJIACTKU  TEPEXOJHBIX  MPOILIECCOB B
AIIEKTPOIHEPTETUYECKUX CUCTEMaX, MPUYUH ux

BO3HMKHOBEHMS MW TIOCICACTBHH BO3JCHCTBHA TOKOB
KOPOTKHMX 3aMbIKaHUH. Y IOBJIETBOPUTEIIHLHO 3HAET PEKUMBI
CUCTEM DJJIEKTPOCHAOKCHHSI, TPUYMHBI BO3HUKHOBCHHUS
AJIEKTPOMATrHUTHBIX ~ MEPEXOAHBIX  IMPOLIECCOB,  BHU/IBI,
MPUYHUHBI U TIOCIEACTBUNA KOPOTKUX 3aMBIKaHHM, OCHOBHBIC
JIONYLIEHUS MpPU pacyeTax TOKOB KOPOTKOI'O 3aMbIKaHUS,
MEPEXOAHBIE  MPOLECCHl B  JJIEKTPUYECKUX  MallUHAaX,
MOHATHE HA4yaJbHOIO TOKAa KOPOTKOTO 3aMbIKaHUA. YMeeT
YAOBJIETBOPUTEIBHO COCTAaBJIATh M YUTAThb PaCUYETHHIC
CXEMBI, CXEMBbI 3aMEIICHUS, BBIITOJHATH UX MTPpeoOpa3oBaHusl,
ONPEAENATh IapaMeTpPbl AJIEMEHTOB CXEM, OCYILIECTBIISIThH
MPUBEJCHUE MapaMETPOB 3JEMEHTOB KOPOTKO3aAMKHYTOU
1enu K 0a3UCHBIM YCIOBUSIM. Y JOBJIETBOPUTEIHHO BIAJCET
METOJMKOHN pacueTa mapamMeTpoB 3JIEMEHTOB CXEM yYacCTKOB
AIEKTPOIHEPreTUYECKON CETH, PKBUBAJICHTUPOBAHUS CXEM,
MPUBENCHUS TapaMeTPOB AJIEMEHTOB CXEMBbl K 0a3uMCHBIM
ycnoBusM. [Ipu 3ToM He yCBOWII BCEX HAETAJICH, TOMYyCKAaeT
HETOYHOCTH, HEIOCTaTOYHO TMpaBUIbHBIE (OPMYITUPOBKH,
HapYyIIEHUS JOTHYECKON MOCJIEI0BATEIbHOCTH B U3JI0KEHUHN
Marepuana.

meHee 60

meHee 30

«Heyoose-

MEOpPUMENbHO),
0-29 6annos

OHCHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA CTYIACHTY,
€CIM OH BBINOJHWJI KOHTPOJBbHYIO paboTy Ha OLEHKY
“HeyJIOBJIETBOPUTEIBHO, HE TOKa3ald 3HaHWl B olnactu
NEPeXOAHbIX  MPOLECCOB B BIEKTPOIHEPTreTHUECKUX
CUCTEMAX, IPUYUH HX BO3HHUKHOBCHUA U HOCHC}ICTBI/Iﬁ
BO3/JICUCTBUSI TOKOB KOPOTKUX 3amblkaHuil. He 3Haer
PEKUMBI CHUCTEM SHGKTpOCHa6)KeHI/I$[, IMPUYUHEBI
BO3HUKHOBEHUS AJIEKTPOMArHUTHBIX NepeXOaHbIX
nmponeccoB, BHUABLI, MNPUYUHBI W TIOCICACTBUA KOPOTKHX
3aMBIKaHUH, OCHOBHBIE JOMYIIEHUS NpPU pacdyerax TOKOB
KOpPOTKOI'O 3aMbIKaHU, IEPEXOAHEBIC IIpONLECChI B
AIIEKTPUYECKUX MAallMHAX, T[IOHATHE HA4yaJbHOIO TOKa
KOPOTKOI'0O 3aMBbIKaHUA. He YMEET COCTaBJIATH W YWUTATb
pacyeTHbIe CXEMbI, CXEMbl 3aMEIICHHS, BBIIOJIHATh HX
npeoOpa3oBaHusl, ONPENENsITh MapaMeTPhl JIEMEHTOB CXEM,




OCYLIECTBIIAATh ~ INPUBEICHHE  IAPAMETPOB  DIJIEMEHTOB
KOPOTKO3aMKHYTOM 1emu K Oa3ucHbIM ycioBusMm. He
BJIAZICET METOJMKOMN pacuera MmapaMeTpoB JJIEMEHTOB CXEM
Y4aCTKOB JJIEKTPOIHEPreTUYECKOMN CeTH,
SKBUBAJCHTUPOBAHUS  CXEM, IMPHUBEACHUS IapaMeTPOB
AJIIEMEHTOB CXEMBI K 0A3MCHBIM YCIOBHUSIM.

Cymma Onenka no 4-x 3aver Onenka S —
0aJ1JI0B 0aIbHOI 1IKaJTe (ECTS) paian
90100 5 (OTJIMYHO) A OTJINYHO

85 -89 B OYEHb XOPOUIO
75— 84 4 (xopor1o) C XOPOIIIO

3a4TEHO

70— 74

6569 D YIOBJIETBOPUTENBHO
60 — 64 3 (YAOBIICTBOpHTE L HO) E MOCPEJICTBEHHO

HE

Hwxe 60 | 2 (HeyaOBJIETBOPUTEILHO) SaUTCHO F HEYJOBJIETBOPUTEIBLHO

YueOHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE o0ecliedyeHue y4eOHOoM
JTUCIUIIIMHBI
OcHoBHas nuTeparypa:

1. [lepexomHbIC TPOIECCH B JEKTPOIHEPTETHUCCKUX CUCTeMax: ydeOHoe mocobue / A. E.
Becenos, A. C. Kapnos, I'. II. ®actuii, B. B. fpomesuu. - Mypmanck: MI'TY, 2015. — 134 c.
https://e.lanbook.com/book/142607

2. Kupumuna, O. W. Ilepexomnple mpomecchl B JIIEKTPOIHEPTETHUECKUX CHCTEMAX:
nabopatopHblil pakTukyM : yuedHoe nmocodue / O. U. Kupununa. — benropon : BI'TY um. B.I.
[lyxoBa, 2021. — 43 c. https://e.lanbook.com/book/177587

3. Kupwun, A. A. DneKTpoMarHuTHbIE TEPEXO/IHbIE MPOLECCHl B 3JIEKTPOIHEPTreTHYECKUX
cucremax : yuebHoe nocobue / A. A. Kupunun. — 2-e uzn. — noc. Kapaaeso : KI'CXA, 2016. —
40 c. https://e.lanbook.com/book/133720

JonmonHuTenpHas tuTeparypa:

4. Hespetaunos, FO. M. TlepexonHbie MpoIecChl U MEPEHANPSHKEHUs : yueOHoe mocodue /
0. M. Hesperaunos, [I'. II. ®actuit. - Mypmanck : MITY, 2017. - 180 c.
https://e.lanbook.com/book/142622

5. Cenbko, B. B. HecumMmeTrpuuHble »3JIeKTpOMarHUTHBIE MEPEXOAHbIE NPOLECCH B
ANEKTPOIHEPTETUUYECKUX cucTeMax : yueOHoe nmocobue / B. B. Cenbpko. — Camapa : ACU CamI' TV,
2015. — 54 c. https://e.lanbook.com/book/127587

[Iporpammuoe obecrieuenue u UHTEpHET-pECypCHI:

PykoBopsiue ykazaHus 1o pacueTy TOKOB KOPOTKOTO 3aMBIKaHUs M BEIOOPY
anekTpoobopyaoBanus - http://www.normacs.ru/Doclist/doc/15G3.html

[IpaBuna yCTpOMCTBA AJIEKTPOYCTAaHOBOK (ITYD3) -
http://www.consultant.ru/document/cons_doc_LAW 98464/

MarepuajibHO-TEXHH4YECKOe o0ecnedyeHue Y4eOHOH TUCHMILTUHbI

Jlekuu mpoBoasATcs B yueOHoil aymutopum Ne3ll, ocHamieHHOM MeOenbl0 U
MYJTbTUMEUHHBIM 000pyJOBaHHEM JUISI IPE3EHTAINH O TeMaM JIEKIIMOHHBIX 3aHSATHH.

OGopynoBanue:




ITocamouHbIX MecT — 62;

Menosas gocka — 1;

ABTOMaTH3UPOBAaHHOE pabodyee MECTO MPEToIaBaATEIS:

Kommnerotep Orion Asus — 1,

nporeccop — AMD Athlon(tm)IIx2220, 2.80 GHz;oneparusHas namsats — 4,00 Gb.

JlnneH3snoHHoe 1 cBOOOJHOE TPOrpaMMHOE obecrieyeHre 001Iero u NpopeccuoHaIbHOro
HazHaueHus: MS Windows, MS Office Professional, Kaspersky Security

DKpaH HACTEHHBIH C JIEKTPONPUBOJIOM — 1;

Konouku Microlad B-72;

[IpoexTop mynbTumeanitnbiii ASER 1 — 1.

JIJist caMOCTOSITENTEHOM Pa0OTHI CTY/IEHTOB UCTIONB3YETCSI KOMIBIOTEPHBIN KJIACC C BBIXOJIOM
B UHTEPHET.

JlaboparopHbie pabOThI W TPAKTUYECCKHE 3aHSITHS TMPOBOJSATCS B CICIHATU3UPOBAHHON
aynutopun Ne523 «Jlaboparopus «nekrpocHabxkeHuey». [lepedens mabopaTopHOro 000pya0BaHHS
MpeJICTaBjIeH B Tabiuie

Jlaboparopus «DnekrpocHabxeHue» (aya.523)

Haznauenwue: momenieHue Jjsl MPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIMA, MPAKTHUYECKUX U
1a00paTOPHBIX 3aHATHHA, TPYIIOBBIX W MHIMBUAYAJIBHBIX KOHCYJIBTALUN, TEKYIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALUU.

O6opynoBanue:

[Tocagounbix mect — 26;

Mernosas nocka -1;

KommuiexkT mebenu;

PaGouee mecto npemnoaaBarens;

KoMruiekT yueOHO-HarIsSIHBIX TOCOOHIA U TIIaKaToB;

KommiekT 1oKyMeHTanum, MeToIn4eckoe odecreueHme;

Jlabopatopusbiit ctena 991M-C-K «OnekTpuueckue CTaHIIMU M TMOJICTAHIIUU, CUCTEMBI U
CeTH, peJieiiHas 3alliTa U aBTOMATHU3alMsl 3JIEKTPOIHEPTETUUECKUX CUCTEM, SJIEKTPOCHAOKEHUEY;

TunoBoit kommekT ydyeOHoro obOopynoBanus «Cucrema yHpaBiieHUS ACHUHXPOHHBIM
JBUraTesleM ¢ KOPOTKO3aMKHYTBIM pOTOPOM», HCIIOJHEHHE HacTosbHOe pyuHoe, CY-AJIKP-munu;

CreHn Juis  U3ydyeHHMs] OCHOB  3JIEKTPOOE30MacHOCTH M MpPaBMI  3KCIUTyaTalluu
ANEKTPOYCTaHOBOK SA-2688;

HaGop nns MoOHTaXka B KOMHATe 3JEKTPOMOHTAXKHHKA CXEeM YIpaBlIeHHUs Tpexga3zHbIM
ACUHXPOHHBIM JIBUTATENIEM ¢ KOPOTKO-3aMKHYTBIM poTopoM (yueOHoe o0opyaoBaHue) — 3.

Ne HaumenoBanue naboparopnoit pabotsl | Tum nabopaTopHoro o6opyaoBanusi, UHB. Ne
TEMBbI
1 2 3
OmnpeneneHre  COOTHONIEHHUS  TOKOB | JJaGopaTopHbIit CTEH]I 991M-C-K

KOPOTKOTO  3aMBIKaHMSI  PA3JIMYHBIX | «DJIEKTPUUECKUE CTAHIMM W TOJCTAHIINH,
1-7 BUJOB IPU 3aMBbIKAHWM B OJHOM M TOM | CHCTEMBI M CETH, peJelHas 3amura |

)K€ TOYKE CETH, IIMTalolIelicss OT | aBToMaTu3aIus AIEKTPOIHEPTETUUECKUX
WCTOYHHWKA TMPAKTUUECKH OECKOHEYHOMW | CHCTEM, DJIEKTPOCHAOKEHHEY,
MOIITHOCTH nHB. Ne 410124000002

Y4eOHo-MeTOAUYECKHME PEKOMEHAALMH VISl CTYJAE€HTOB
I[I/ICL[I/IHJ'II/IHa <<3JICKTpOMaF HUTHBIC TMEPCXOAHLIC IPOLIECCHI B SJICKTPOIHCPICTUICCKUX
CHUCTEMAX» ABJIACTCA I[PICI.IPIHJ'IPIHOﬁ BapHaTHBHOﬁ 4aCTu 06LLICHPO(I)CCCI/IOH3HLHOFO MOAYJA



y4eOHOro TUTaHa. 3HAHUS, TMOJYYEHHBIE 10 OCBOCHHIO JTUCIUIUIMHBI, HEOOXOJMMBI IIPH
OCYIIECTBICHUN TPOGECCHOHATBHOW JEATEIBHOCTH OakalaBpa, BBIIIOJHEHUU BBITYCKHON
KBTM(DUKAITMOHHOW pabOTHl U M3yUYEHUU OCHOBHBIX JTUCHUIUIHH MO MPOQUITIO TOATOTOBKH.

Hus  >ddekTuBHOrO OCBOCHUS TUCIHUIUIMHBI  CTYJIEHTAM HEOOXOAMMO MPOSBISATH
HauOOJBIIYI0 AaKTUBHOCTh BO BpEMs ayAMTOPHBIX 3aHSATHH, CJE€lI0BaTh YKa3aHUSM BEIYILEro
MpernojaBaTesis, BBIIOIHATh CaMOCTOSITENbHYIO pPadOTy B 00beMe, YCTaHOBJIEHHOM paboueit
MIPOrPaMMOil TUCIUTUIUHBI.

JIeKIMOHHBIE 3aHSATUS COCTaBISIOT OCHOBY TEOPETHYECKOro OOYyYeHHS U IO3BOJISIOT
chopMUPOBATh CUCTEMATH3UPOBAHHBIE OCHOBBI 3HAHUW MO JUCHUIUIMHE, MO3BOJIIOT PACKPHITH
HanboJee CI0KHBIE, OCHOBOIIOJIATAIOIIHE BOIIPOCHI.

B xo0/1e TeKIIMOHHBIX 3aHATUN HAIJICKUT KOHCIIEKTUPOBATH HanOOJIee BaXKHBIC MOJTOKEHUS
M3y4yaeMoOil TeMbl, a MO0 OKOHYAHUU 3aHSTHs 3a7aBaTh BOIPOCHI, BBI3BIBAIOLINE 3aTPYIAHEHHS C
YCBOGHHMEM paccMaTpuUBaeMoOil TeMbl. PekoMeHyeTcs mepes CIeAyIOIUM JIEKIIMOHHBIM 3aHATHEM
MOBTOPUTH MaTepHall PacCMOTPEHHOW TEeMbl, M3YyYUTh COBPEMEHHYIO JIUTEPATypy, BBIIOIHUTH
CaMOCTOSITENIbHYIO padOTy B 33JaHHOM O0BEME.

[IpakTuueckue 3aHATHS M0 AUCLUUIUIMHE MO3BOJISIIOT MPOBEPUTH YCBOEGHUE TEOPETUYECKOTO
Matepuaina, (GOpMHUpPOBATh MPAKTUUECKHUE HABBIKM M YMEHHS O] PYKOBOJCTBOM IpernojaBaTelis,
YIITYOJISIIOT, PacIIUpSIOT, NETATM3UPYIOT MOyYeHHbIC Ha JIGKIMK 3HaHU. [IpakTrueckoe 3aHsTHE
[Ipe/IoyiaracT BBIIOJHEHHE [0 3aJaHHUI0 U TI0J PYKOBOJCTBOM IIpENOJaBaTeNsl OJHOM WU
HECKOJIBKUX TMPAKTUYCCKUX pabotT. /[ yCHenmHoro BBHIMOTHEHHS IMPAKTHYCCKUX 3aJaHUi U
OCBOCHMSI JUCHUUIUIMHBI TI€pe] KaXKIbIM MPAKTUYECKUM 3aHATHUEM HEOOXOAMMO BBIYYHTH
TEOPETUYECKHII MaTepuand COOTBETCTBYIOIIEW TEMbI, MCIONB3YS KaK KOHCIEKT JIEKIHH, Tak u
pexomeHayemyro aurepatypy. Ilo pe3ynbTaTam BBIIOJHEHHUS MPAKTUYECKOW PabOTHI MPOBOIUTCS
OLICHKA TEKYIIEH yCIIeBaeMOCTH, KOTOPast CYMMHPYETCS K pe3yJibTaTaM aTTeCcTalluu pa3/iesioB.

JlaGoparopHble 3aHATHS MPEACTABISAIOT CO00M B OOINBIIEH CTENEHH CaMOCTOATEIHLHOCTHU
BBITIOJIHEHUE J1a0OpaTOPHBIX PadOT, YIIIyONSIOT M 3aKpeIUISIIOT TeopeThdeckue 3HaHus. Ha sTmx
3aHATHUSX OCBAMBAIOTCSI HABBIKM SKCIIEPUMEHTAJIBHBIX CIOCOOOB aHalM3a JEHCTBUTENIBHOCTH,
dbopmupyroTcs ymMeHusi paboTaTh ¢ mpuOOpaMu U COBPEMEHHBIM 00OpyaoBaHueM. JlabopaTtopHoe
3aHSTHE IPOBOJUTCS B COCTaBE aKaJeMUYECKOW TpYNIbl C pas/ielleHHeM Ha mnoarpynnsl. Jlis
YCIICUTHOTO BBIMOJHEHUS JTA0OpPaTOpPHBIX pPAa0OT ¥ OCBOEHUS JUCHMIUIUHBI CIEAyeT 3HATh
TEOPETUYECKUN MaTepHall COOTBETCTBYIOUIEH TEMbl, YETKO CJIEOBAaTh METOAMKE BBIIIOJHEHHS
nmabopaTopHBIX paboT, BEIAAHHON MpernonaBaTeneM. [1o pe3ynpTaTam BHIMOIHEHHUS Ta00paTOpHOI
paboThl MPOBOJIUTCS OIEHKAa TEKYIIeH YCIeBaeMOCTH, KOTOpas CYMMHpPYETCS K pe3yibTaraM
aTTECTal[uu Pa3/eyioB.

CamocrosiTennbHass paboTa TmoApasyMeBaeT IMojJ Cco00M MpopaboOTKy TEOpeTUYECKOro
Marepuanga ¢ MCIOJb30BAaHUEM PEKOMEHAYEMOM JIUTEepaTypbl IO TOW WIM HHOW TEME,
MOCIEAYIOIUN OTYEeT MO pe3yjibTaTaM CaMOCTOSITENIbHOM paboTel B (opMme, YCTaHOBJIEHHOMN
IpernojaBaTesieM.

CpenctBoM HMH(POPMAIMOHHOW TOJACPKKHA OpraHU3alUU  CAMOCTOSATENBHONW PpabOTHI
CTYJCHTOB B paMKaX Y4eOHOW NUCIUIUIMHBI SBISIOTCS WH(GOPMaIMOHHO-00pa3oBaTelbHas cpea
(MOC), snexTponHO-0MOMMOTEUHBIe cUCTeMbl, HocTynHbie BUTU HUAY MU®U, aboneMeHT u
MEePUOIHKA.

J1J14 BBITIOJIHEHUSI CAMOCTOSTENBHON pabOThI CTYIEHTY HYKEH JIN0O TOMAIIHUN KOMITBIOTEP
C IOCTYIIOM B UHTEPHET, JTM00 KOMIIbIOTepHbIe Kitacc No222.

Kaxxnprit cTyieHT nMeeT cBOM JIOTHH U miapodib Juist Bxoaa B MOC.



MeToanuyeckue peKOMeHIAUM AJIs penoaaBaTeaen

Ha nepBom 3aHsTHH 110 TaHHOHN y4eOHOW TUCHUIUIMHE HEOOXO0AUMO 03HAKOMUTH CTYACHTOB
C TOPSAKOM €€ H3YYEHHs, PacKphiTb MECTO W poJib AUCIUIUIMHBI B MpOIeccCe MOATOTOBKHU
OakayiaBpa 10 HANpPAaBICHUIO «DIEKTPOIHEPTETUKA M DJIEKTPOTEXHUKA», €€ MPAKTUIECKOe
3HaYEHHE, TOBECTU JI0 CTYJIEHTOB TpeOoBaHus Kaeapbl, OTBETUTH Ha BOIIPOCHI.

[Tpu moAroTOBKE K JEKIIMOHHBIM 3aHATHUSAM HEOOXOAUMO MPOIYyMaTh IUIAH €ro MPOBEACHUS,
CoJlepKaHUE BCTYIIUTEIbHOM, OCHOBHOW M 3aKJIIOUYMUTEIBHOM YacTU JIEKIMH, O3HAKOMHUTBHCS C
HOBUHKaMHU y4eOHOW M METOJMYECKOW JTUTEpaTyphl, MyOIUKALUAMU MEPUOJUYECKON IMeYaTH 10
TeM€ JIEKIIMOHHOTO 3aHATHUS. YTOYHUTH IUIAH MPOBEACHUS MPAKTUYECKOrO 3aHATUS 1O TEMe
JIEKUUH.

B xone yneknmoHHOro 3aHATHS MperojaBaTeib JO0JDKEH Ha3BaTh TEMY, YUEOHbIE BOMPOCHI,
O3HAKOMHUTH CTYJICHTOB C IIEPEYHEM OCHOBHOMW U JIOMTOJTHUTEIBHON JIUTEPATYPHI [0 TEME 3aHATHS.

B xone uznokeHus JIEKIIMOHHOTO MaTepuaia cCieayeT NPUBOAWTH Haubojee spKue u
3allOMMHAIOLIMECS [PUMEPBI, 3aJaBaTh [0 XOAY HW3JIOKEHUs JIEKIIMOHHOIO MaTepualia
PUTOpPUYECKHE BOMPOCHl W CaMOMY JlaBaTb Ha HHUX OTBET. JTO CIOCOOCTBYET AaKTHUBU3ALUU
MBICJIUTEJIBHON JIEATEIbHOCTH CTYJIEHTOB, NOBBIIICHUIO MX BHUMaHUSA U MHTEpEca K MaTepuaily
JeKuuu, ee coiepxaHuto. llpermomaBarens JODKEH PYKOBOAUTH pabOTOM CTYIEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuala, IOJYePKUBAaTh HEOOXOAMMOCTh OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX ITOJIOKECHUM H3y4aeMOM TeMbl. B 3aKIIOYMTENBbHOW YAaCTH JIEKIUU
HeoOXomuMO CHOPMYITUPOBATh OOIIHE BBIBOABI IO TEME, PACKPHIBAIONIUE COJEPIKAHUE BCEX
BOIIPOCOB, TIOCTABJICHHBIX B JIEKIUU. OOBSIBUTH IUIAH OYEPEIHOTO MPAKTUYCCKOTO 3aHSTHS, JaTh
KpaTKUe pEeKOMEHAALNH 110 MTOATOTOBKE CTYIEHTOB K IIPAKTUYECKOMY 3aHATHUIO.

[Tpu MOArOTOBKE K MPAKTHUECKOMY 3aHATHUIO MPENoaBaTeslio HEOOX0UMO YTOUHUTD TUIaH
€ro MpOBEJICHUs, TPOJIyMaTh MEPEeUYEHb 3a]ay, MOJIEKAIINX PEIICHUI0 BO BPEMs MPAKTHUYECKOTO
3aHATUA. OKa3pIBaTh METOAMYECKYIO TIOMOIb CTYJAEHTaM B MOATOTOBKE K 3aHSATHIO, BBIIOJHEHUIO
JOMAallHUX 3ajJaHuid. B XxoJe npakTHYeCKOro 3aHSATHS BO BCTYHHUTEIBHOM CJIOBE PAaCKpBITh
TEOPETUYECKYI0 M NPAKTHYECKYI0 3HAYMMOCTh TEMBbI, OIPEIACIUTh MOPANOK €ro MpPOBEICHHUS,
KOJIMYECTBO pemraeMbIX 3aaad. Llerecoobpa3Ho B Xoje pemieHus 3a1ad 3a7aBaTh 00YyJaromuMCS
JOTIOJTHUTEBHBIE W YTOUHSAIOIIME BOMPOCH C IICJIbI0 BBIACHEHHS TJIYOMHBI 3HAHHE TIO
paccMaTpuBaeMoi TeMe. B 3akItounTenbHOM YacTU MPAKTUYECKOTO 3aHATHUS CIEAYET MOJBECTU €T0
UTOTU: JaTh OOBEKTHBHYIO OIICHKY OTBETOB KaXJIOTO CTYIACHTa W y4eOHOW TpyHMbl B IEIOM.
PackpbITh MONOKUTEIBHBIE CTOPOHBI M HEAOCTATKHM IPOBEICHHOIO MPAKTHUYECKOTO 3aHATHUSL.
OTBeTUTH HA BONIPOCHI CTYJIEHTOB. Ha3BaTh TEMy OYEPETHOTO 3aHATHSI.

[Ipu moaroToBKE K 1a0OPAaTOPHOMY 3aHSATHIO TPETIOABATEII0 HEOOXOIMMO 03HAKOMHTHCS C
HOBEUIIIMMHU HAYYHBIMU pa3pabO0TKaMu, MEPUOJUIECKON MeUaThio MO0 TEMAaTUKE 3aHATUSI JIJIST TOTO,
YTOOBI MOYEPKHYTh BAXKHOCTh M3yYaEMBIX BOIIPOCOB B 00JIACTU AJIEKTPOMATHUTHBIX MEPEXOTHBIX
MPOIIECCOB B CHUCTEMAaX JJIEKTPOCHAOXKEHHWs, 0003HAYUTh HEOOXOIWMOCTh 3HAHUSA M TOHUMAHUS
OCHOBOIIOJIATAIOIINX TEOPETHUUECKUX BOMPOCOB, Kak ©Oa3uca Juisi TOCIEAYIOIIETO HW3Y4YeHUs
JUCHUIUIMH M YCHEIIHOTO OCBOGHHS  KBajduduKanuu OakalaBpa 1O  HampaBIECHUIO
«DIEeKTPOIHEPTeTUKAa U DJICKTPOTEXHUKA». B Hauane 3aHATHS HEOOXOAMMO YETKO O0O3HAYUTh
11eJ1b, TPEOOBaHMS K BBIMOIHEHHUIO JIA0OPATOPHBIX paboT, coAepKaHHe OTUeTa MO J1abopaTOpHOH
pabore. [To pe3ynpTaraM BBIIONHEHHUS J1A0OPATOPHBIX PabOT 1enecooOpa3HoO 3a/laBaTh
00yJaroIUMCs TOTTOJTHUTEIbHBIE U YTOYHSIONMINE BOTIPOCHI C IENIbIO MOBBIMIECHUS TITyOWMHBI 3HAHUN
10 paccMmarpuBaeMoil Teme. Bompockl HEOOXOIUMO TIOCTPOMTH TaKMM O00pa3oM, YTOOBI HX
coJlepKaHUE OTpakajlo HauOoyiee 3HAYMMBIE TEOPETHYECKHE U TPAKTUYECKUE PE3YIbTaThl,
MOJTy4aeMbI€ B PE3y/IbTaTe BBIMOJTHEHUS JTa0OpaTOPHOU paboThl. B KOHIE 3aHITHS MpernogaBaTeih
JIOJDKEH OTBETUTh Ha BOMPOCHI CTYACHTOB, 0003HAYNTHh HambOOJee BaXKHBIE BBHIBOJABI 110 TEMAaTHKE



MIPOBOIUMOTO 3aHSTHUA.

[Tocne KaXAOro NEKIHOHHOTO, MPAKTUYECKOTO0 M JIAOOPATOPHOIO 3aHITHS HEOOXOAMMO
clellaTb COOTBETCTBYIOLIYIO 3allUCh B KypHajlaX ydeTa IOCEHIaeMOCTH 3aHITHH CTyJEHTaMH,
BBISICHUTH y CTapOCT YY€OHBIX TPYIIN MPUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUsAX. [[poBOAMTH
TPYIIIOBbIE M WHAWBUAYaJIbHbIE KOHCYJIbTAllUM CTYACHTOB B XOJE MX IMOATOTOBKH K TEKYIICH H
MMPOMEKYTOUYHOM aTTECTAIlUU 110 YICOHON JUCITUTUIMHE.

B pesynbTaTe 0CBOCHHS TUCIMIUIMHBI CTYJIEHTHI CIAI0T K3aMEH.

Crynent, nonyuuBimmii MmeHee 60% OT MakCUMaJIbHOTO Oayia 3a pas3ues AUCIUIUITMHBI WIH
MIPOMEKYTOUYHYIO aTTECTAIIMIO, CAUTACTCS HEATTECTOBAHHBIM T10 TAHHOW JUCITUTLIMHE.

[Iporpamma cocraBieHa B coorBercTBuu ¢ TpedoBanusmu OC HUAY MUOU u yuebHbIM
IUTAHOM OCHOBHOHM 00pa3oBareilbHOW MporpaMMbl 10 HampamieHuto moarotoBku 13.03.02.
DNEeKTPOIHEPreTUKA U AJICKTPOTEXHHUKA.

Pabouyro mporpammy cocraui noneHt Kocrtun JI.A.

Peunenszent: momnent ['ybarenko M.C.

[Iporpamma onobpena Ha 3acegannun YMKH 13.03.02 Dnexrtposnepretuka u
ANEKTPOTEXHUKA.
[Ipencenarens yueOHO-MeToanueckor komuccuu ['ybarenko M.C.



