[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue: . . .
OUO: Wene MU CTERGTBO CEJbCKOI'O XO34UCTBA POCCUUCKOU ®EJEPALIUN
JlomkHocTb: [inpekTop MHCTUTYTa arponHxeHepun
[lata nognucanma: 31.CPEIEEIHREGE rocy1apcTBeHHOE OI0IKEeTHPE 00pa30BaTeIbHOE YUPEXKIECHHE

YHMKANbHbI NPOrPaMMHBIA KNHOY: BBICIIET0 00pa3pBaHuUs

498 197 RFOMHOY PR ABCRUIC IO CY RAPCTBEHMHBIN ATPAPHBIN YHUBEPCUTET»

NHCTUTYT ATPOUH XEHEPUH

YTBEPXIIAIO
JMpeKTOp HHCTHTYTA ar pOMHIKCHEPUH

C.J. Ulenenén

« 29 » ampenst  2022r.

Kadenpa «OHeproobecneueHne u aBTOMAaTH3AIHS TEXHOIOTHUECKHX TTPOIIECCOB)

Pabouyast mporpaMma AUCHUTUTHHEL

b1.B.14 TEXHUKA BBICOKUX HAITPSI)KEHUI

Hampasnenue noarorosku 13.03.02 DiiekTpoIsHepreTHKa U 31eKTPOTEXHUKA
HanpasnenHocts JiiekTpocHad:keHHE

VYpoBeHb BbICIIEro 00pa3oBaHus — HaKajJaBpHaAT
Kpamuduxauus - 6akanaBp

®opma 00ydeHus — 3a04Has

Yensabunck
2022



Pabouyas nporpamMma aucHUMIIMHBL «TeXHHUKA BBICOKMX HANps KeHHi» COCTABICHA B
COOTBETCTBHU ¢ TpeGoBaHHAMH DenepaJbHOr0 TOCyAapCTBEHHOrO 00pa3oBaTeNbHOrO CTaHIApTa
BeIciero obpasosanus (PI'OC BO), yrBepxaeHHOro mpukazoM MuHHCTEpCTBA 00pa3oBaHHS U
Haykn Poccuiickoit ®enepaunn ot 28.02.2018 r. No 144, Tlporpamma mnpenHasHaueHA IS
MOArOTOBKH OakaiaBpa 1o HampabieHHIO 13.03.02 DiieKTposHepreTHKa U 3J1eKTPOTeXHHKA,
HANPaBJEHHOCTh JJIEKTPOCHAGKEHHE.

Hacrosmas paGoyas mporpaMMa [MCHMIUIMHBI COCTaBIEHa B paMKaX OCHOBHOM
npodeccronanbHol o6pasosarenproi mporpammsl (OITOIT) 1 yuuTEIBaeT 0COGEHHOCTH 06YUCHHS
IPY MHKITIO3UBHOM 00pa3’OBaHMM JIMIl C OIPaHHYEHHBIMH BO3MOXXHOCTAMH 310poBbs (OB3) u
UHBAJUJIOB.

CocTaBuTenu: KaHAUIAT TEXHUYECKUX HAYK, foueHT Wnpus 10.I1.,
KaHIHJaT TEXHUYECKUX HayK, OIEHT beaos A. B.

Paboyas mporpamma aumcnumnMHBEL OOCY)XAEHa Ha 3acelaHMH  Kadeapsl
«JHeproobecneyeHne ¥ aBTOMaTH3aLHS TEXHOJOTHYECKUX IIPOLIECCOBY
« 19 »__ampens  2022r.  (mportokon Ne 9 )

3aB. kadenpoit «DHeproobecneyenye ¥ aBTOMaTH3AIUS

TEXHOJIOTHUYECKHUX MPOIIECCOBY, <’y / \, »

JIOKTOP TEXHUYECKUX HAyK, JOIECHT /l{/// / B. M. Tlomos
/4 > /’/,),,
iy

Vi

Pabovass nporpaMma JHCUHMIUIMHBI 0ZOOpeHA METOAMYECKOH KoMuccHel WMHCTHTYTa
arpoUH)XeHEPUH

« 27 »_ampens 2022 r. (mpotokoiaNe 5 )

IIpencenarens METOANYECKOM KOMHCCHH

Huctutyta arpoumkenepun G@I'6OY BO

IOxHO-Ypansckuit [AY, nokrop

TEXHUUYECKUX HAYyK, JIOLEHT ‘ C./. lllenenen

Hupextop Hayunoit 6uGnuoT H. B. lllatposa

HAYYHAS
BUBITHOTEKA




Conep:xkanue

1. Ilnanupyembie pe3ynbTaThl 00y4eHUs 10 AUCIUILUIMHE, COOTHECEHHBIE C IJIAHUPYEMbIMU

pesynbTaTaMu OCBOCHUS OITOIL ......coiiiiiiiiiii e 4
I I (500 390 7 Qe T2 e % 91 0% 0 00700 0307051 SO PP PPPPPPPPPPP 4
1.2. KoMIeTeHIIMHT ¥ UHIUKATOPBI UX JOCTHIKECHIM ... vvvvviieeeesiiiiiiiiiieeeeeessesiinnneeaeeeesssnnninseeeeeens 4

2. Mecto muctiiuinHbl B CTPYKTYPE OITOIT .....ooiiiiiiiii e 5

3. O0BbeM TUCIUIUTHHBL U BUABI YUEOHOM PAOOTBL. ....ccuvvieiiiiieisiiiesiieessiteeesiteessinee e e e sinee e e 5
3.1. Pactipenenenne o6beMa TUCIHUTUTHHBI IO BUAAM YIEOHOU PAOOTHL......vvvveivieeriiieeriiieenaee 5
3.2. PacnpeneneHue yueOHOTO BPEMEHU MO PABAETIAM M TEMAM.......vvvveeersnrreeessnnnenesssnneeeessnneess 5

4. CtpyKTypa U cojiep>KaHue JUCITUTUIMHBI, BKIIFOYAIONIEE MPAKTUIECKYIO TTOATOTOBKY ...cceevvveieee 6
4.1 CONEPIKAHME JTUCTIHTITHIHBI ....eveeeeesssuesttseeeeeeesssaasstssseeeaaesssaassstsssseaeeesessassbbsneeeeeeessannnnnnnneeeens 7
4.2 COIEPIKAHME JICKITHH ....uevvveeeeeeeeessaiiieeeeeeeeeeeaaasstbts et e e e e e e e s st bb e e et e e e e e s e ansbb bbb e e e e e e e e s ansnbbbnneeeeas 8
4.3 ConeprKaHUE MPAKTHUECKHUX 3AHITHM] ... .vvveeeisireieesstneeeesssneeeessnreeeessnneeeessnsneeeesnnneeeesnnnees 9
4.4 Buapl 1 cofiepyKaHUuE CaMOCTOSITETbHOU PAOOTHI OO YUAOIIIMIXCSL -.vvvvernvrrereesnrnenessnnneeeennnens 11
4.5. IlpuMepHast TEMaTUKA KOHTPOTBHOM PAOOTBL .....vveeiuurriressirreeesssinneeeessnnneeeesnsnneeeesnnnneeee s e 12

5. YuebGHO-MeToin4YecKoe 00ecIedeHNE CaMOCTOSATEIbHON paOOThl O0YHAIOIIUXCSL ... vvvveeerreeenns 12

6.DOH OLIEHOYHBIX CPEACTB JITIST TIPOBEIIEHIIS .. ...vvvvvveeettnenseiseessssesssssssssssssssssssssss s 13

MIPOMEKYTOUHOMN ATTECTALIUU OOYTAFOIIIIXCS «..vvvvveenurrereessnnreeesasnnneeessnsnneeesssnneessansnneeeesnnnneeeesnnnns 13

7. OCHOBHas ¥ IOTIOJTHUTENIbHAS IUTEpaTypa, HEOOX0IUMast Il OCBOCHUS JUCITUTUIHHEL ............. 13

8. Pecypchl nnopmamoHHO-TeIeKOMMYHUKAIIMOHHOU ceTn « HTepHET», HEOOXOAMMBIE TSt

Lo Yo Ye 122076 @102 () 00700 81071503 14

9. Metoanueckue ykazaHust 17151 0OYJArOITUXCS TI0O OCBOCHUIO TUCIIHIUTHAHBL ......vvvvvvveieeeeessnniennnes 14

10. MadopMainoHHbIe TEXHOJIOTUH, HUCTIOJIb3YEMbIE IPU OCYIIECTBICHUN 00pa30BaTEIBHOTO
mpolecca o AUCHUILTMHE, BKIIIOYas epeueHb IporpaMMHOro obecredeHus: 1 HH(POpMaMOHHBIX

CITPABOUHBIX CHICTEM ...tvvvveeeeesssssuussseesessssssansssssssessssessasasssssssseesesessasnssssssssseeeessssnsssbssssaeeeeesssnnssssnes 14
11. MarepuanbHO-TeXHUYECKas 0aza, HEOOX0oauMast sl OCYIIECTBICHHUST 00pa30BaTEILHOTO

TIPOTIECCA TTO JIACTIHTIITIIHE +.veteesssssstttteeessesssassssssssssaasssssssssssssessaaeessssasstbssseeaseeesannssbbeseeaaeeesssnnnssnnes 15
OOH OHEHOUYHBIX CPEIICTB .....coiiiiiiiiiiiieiiie ettt 16
JIMCT PETUCTPALIMU MUBMEHEHUI............ooiviiiieieieeeeeeeseeeceee e en s, 32



1. lnanupyemMpble pe3yabTaThl 00y4eHH s MO JUCIHHUIIMHE, COOTHECEHHbIE C MJIAHUPYEeMbIMHU
pe3yiabTratamu ocBoenusi OIIOII

1.1 ean u 32124 JTUCUMILJIMHBI

bakanaBp no HampasieHuto noarotoBku 13.03.02 DnexTposHepreTHka M JIEKTPOTEXHHKA
JOJDKEH OBITh TOATOTOBJIEH K PEIICHUIO 3a/1a4 MPO(PECCHOHATBHON NESITeIBbHOCTH CIEIYIOMINX
THIIOB: TEXHOJIOTMYECKOH, KCIUTYaTallMOHHOM U IPOEKTHOM.

Heas mucuumiInmHbl — cHOPMHUPOBATH Y OOYYAIOUIMXCS CHUCTEMY 3HAHUH 10 TEXHUKE
BBICOKMX HaIlpsDKEHMM, a TakKe pacuera IMokazaTesield (YHKIMOHUPOBAHUS TEXHOJIOIMYECKOIO
o0opynoBaHus U o0ecrieueHus: TpeOyeMbIX PEKUMOB TEXHOJIOTUUECKUX MTPOLIECCOB.

3agauu AMCUMIINHBI

— MOATOTOBUTH OOYYAIOUIErocss K MPUMEHEHUIO 3HaHUN 0 TEXHUKE BBICOKMX HamlpsKEHH,
OBJIAJICHUIO METOJMKAMU pacyeTa MoKa3areseil TEXHOJIOrH4ecKoro 000py10BaHus;

— (opMHpOBaTh CHOCOOHOCTH OINPEAEATh MOCIEACTBUS aBapUUHOTO (PYHKIHMOHUPOBAHUS
TEXHOJIOTUYECKOT0 000pyAOBaHMUS;
— (OpMUPOBATh HABBIKM U YMEHHE YUUTHIBATh B3aUMHOE BIHUSIHHUE AJIEKTPOOOOPYI0BAHUS.

1.2. KomnieTeHIIMH M MHAUKATOPBI UX TOCTHKEHU I

IIK-4 - CnoocobGeH  OCymIecTBIATH  pacdeT  mokasarenedl  (yHKIIMOHWPOBAHUS
TEXHOJIOTUYECKOTO OOOpYIOBAaHUS W CHUCTEM TEXHOJIOTUYECKOTO O0OpYyHIOBaHUS OOBEKTOB
npohecCHOHATFHON e TEILHOCTH.

[Inanupyemsie [1naHupyemsle pe3yabTaThl 00y4eHUs IO JUCHUIUIMHE
pe3ynbTaThl OCBOECHUS 3HAHUS YMEHUSI HaBBIKU
OI1OII (koMTIeTeHITIH )
NA-111K-4 OO6yqaromuiicss gomwkeH | Obyuatonmmiics gomkeH | OOydaromuiicss JODKeH
Brnaneer meronukamu 3HATh! YMETb: BJIAJIETh!
pacuera nokasaTenei METOAUKU pacuera | pacCUMTHIBATH HaBBIKaMH pacuera
TEXHOJIOTUYECKOI0 rokasaTesnen MOKa3aTeIn MoKasaTenei
00opynoBaHUs TEXHOJOTUYIECKOT0 TEXHOJOTUYECKOro TEXHOJOTUIECKOr0
000pyIOBaHUS 000pyIOBaHMS 10 000pyTOBaHMS 110
b1.B.14-3.1 THUIIOBBIM METOIUKAM THUIIOBBIM METOIUKAM
b1.B.14-V.1 b1.B.14-H.1
Na-3 11K-4 OO6yqaromuiicss  nomwkeH | Obyuatonmmiicss gomkeH | OOydaromuiicss JODKeH
JHemMoHCcTpUpyeT 3HATB! YMETb: BJIAJIETh!
YMEHHE ONpenesiTh OCHOBBI MIPOBEPKH | MPOU3BOJUTH HaBBIKAMH IPOBEPKH
MOCNEACTBUS 3JIEMEHTOB IPOBEPOYHBIE  PACUEeThl | 3JIEMEHTOB
aBapuitHOTo JJIEKTPOYCTAaHOBOK  Ha | 3JIEMEHTOB JJIEKTPOYCTAaHOBOK ~ Ha
(YHKIMOHUPOBAHUS TEPMHUECKYIO, JJIEKTPOYCTAHOBOK  HA | TEPMUYECKYIO,
TEXHOJIOTHYECKOTO INEKTPOIMHAMHUYECKYIO | TEPMUYECKYIO, JIEKTPOIMHAMUYECKYIO
00opynoBaHUS u MEXaHUUYECKYIO | 3JIEKTPOAMHAMHUYECKYIO | U MEXaHUYECKYIO
MPOYHOCTh B YCIOBHSX | U MEXaHUYECKYIO0 | MPOYHOCTh B YCJIOBHUSIX
KOPOTKHX  3aMBbIKaHHUil. | IPOYHOCTE B YCIOBHUSX | KOPOTKHX  3aMBIKaHHUH.
b1.B.14-3.2 K3 b1.B.14-H.2
b1.B.14-Y.2
IIK-5 — CnocobeH OCYIIECTBIATh BEACHHE PEXKUMOB pPabOTHl TEXHOJIOTHYECKOTO

O60py,Z[OBaHI/I$I n CHUCTEM TEXHOJOTHUYCCKOI'O O60py,Z[OBaHI/I$I 00BEKTOB HpO(I)CCCHOHaJIBHOf/'I
ACATCIBHOCTH




[Tnanupyemsbie [TnanupyeMbie pe3yabTaThl 00yUCHUS TIPU
pe3yIbTAThI npoxoxaeHnn mpaktuku (3YH)
ocoenus OITOIT
3HAHUS YMEHHUSI HaBBIKA

(KoMIIeTeHI NN )
N-6 TIK-5 OOyuaromuiics nomken | OOyuaromutics nomken | OOywarommiics JODKEeH
IToka3piBaer YMCEHHEC 3HATb: XapaKTep U YMCTh: YUUTHIBATDH BJIaZICTh HaBbIKaMU
YUYUTBIBATH B3aMMHOC CHOCO6I)I OLICHKH B3aMMHOC€ BJINSHHUEC ytlera B3alMHOI'O
BIIUSIHUEC B3aUMMHOI'O BJIIUSHUA 3HCKTpOO60py,HOBaHI/IH BIIMSATHU S
3IEKTPOOOOPYIOBAHUS 3JIEKTPOOOOPYIOBAHUS b1.B.14-Y.3 3JIEKTPOOOOPYIOBAHUS

b1.B.14-3.3 b1.B.14-H.3

2. Mecto qucummiannsel B ctpykrype OITOII

Juctunnuna «TexHWKa BBICOKMX HAIPSHKEHUNW» OTHOCUTCS K YacTd, (POpMUPYEMOM
YYaCTHUKaMH O0Opa30BaTEeNIbHBIX OTHOIICHUM OCHOBHOM MPOQECcCCHOHATbHON 00pa3oBaTeIbHOM
MIporpaMMbl OakanaBpuaTta.

3. O0beM TUCHMILIMHBI U BUABI Y4e0HOI padoThl
O0beM aucUIUIUHBI cocTaBnseT 3 3adeTHbIX equHubl (3ET), 108 akagemuyeckux Jaca
(manee gacoB). JlucuuIinHa U3y4aeTcs:

- 3a04Has ¢popma oOyueHus — Ha 4-M Kypce.

3.1. Pacnpenesienne o0beMa TUCHMIJIMHBI IO BUAAM Y4eOHOH padoThl

Bun yaebno#t paboThl Bcero
4acoB 10 3a049HO# hopme
o0yueHus
KontakTHas pa6ora (Bcero) 24
B tom umcie:
Jlexuuu 12
IIpakTrueckue / cemunapckue 3ansatus (113 / C3) 12
CamocTosiTeJibHAsI padoTa 00yyarommuxcsi 80
B toMm uncne
IToaroToBKa K MPaKTUYECKUM 3aHATHSIM 12
CamocCTOsITeNbHOE N3YUeHUE OTICIbHBIX TEM U BOIIPOCOB 28
BrinoHeHHE KOHTPOJIBHON PabOTHI 30
IToaroroBka K IpOMEKYTOYHOM aTTECTALUU 10
KonTpoin 4
O0mas Tpy10eMKOCTh 108
3.2. PacnipenesnieHue y4eOHOr0o BpeMeHH MO pa3iejiaM U TeMaM
3aouHas ¢popma 00ydeHUs
No HaumenoBanue paszaena u TeMbl Bceero B ToMm umncne
n/n yac. KonrakrtHas pabora | CPC KoHTpoas
Jlex | TIP JIP
107011
4-ii kype (3umHss ceccus)
1 | Begenue 12 1 0 0 11 X
Ucropus muciumiuasl «TexHuka




BBICOKHX HalpsLKEHUN». Briazg
POCCUICKHX YYEHBIX B HAYKy O
BBICOKHMX HAIIPSKCHUSX.

2 | Paspsiabl B razax 14 1 2 0 11 X
MoHu3anmoHHbIE MPOIIECCHI B
razax. I[lonsatre maa3mel. Bugsl
HoHu3anuM.. 3akoH Ilamena.

3 | Pa3psiabl B sKUAKUX 15 2 2 0 11 X
AUIJIEKTPUKAX

Paspspa Baoss npoBoasamen u
3arpsI3HEHHON MOBEPXHOCTH
m3ogsaropa. [Ipoboit sxuakux
JIBIIEKTPUKOB.

4 | IIpo6oii TBepabIX TMIJIEKTPUKOB 15 2 2 0 11 X
MexaHu3MBbI TPO0OOS TBEPIBIX
JUDJIEKTPUKOB (DJIEKTPUUECKHH,
TEIIOBOM, JIEKTPUYECKOE
CTapeHwue).

5 | BeICOKOBOJBTHASA M30JIALUASA 15 2 2 0 11 X
BBICOKOBOJIBTHAS U30JISAIIMS
(kmaccudukarnms).
BBICOKOBOJIBTHBIC U30JISITOPHI
N30as11st BLICOKOBOJIBTHBIX
KOHJICHCATOPOB U CHJIOBBIX
TpaHc(hopMaToOpOB.

6 | BbICOKOBOJIBTHOE 000PYy/I0BaHNE 15 2 2 0 11 X
U U3MepeHust

MeTtoapl 0OHApYKEHUSI
YaCTUYHBIX Pa3psaoB. MeToIbl
PETUCTPAIH BRICOKOYACTOTHBIX
coctapisitomux YP (MYP).

7 | IlepeHanpsizkeHUs1 W 3alIATA OT 18 2 2 0 14 X
HMX

Knaccuduxkanus
nepeHanpsbkeHul.  BHyTpeHHue
nepeHanpsbkenus.  ['pozosamura
BJI u IIC. 3amura oT mHpsaMbIX
yIapoB MOJHUHU. 30HA 3alIUTHI
CTEPKHEBOTO MOJIHHEOTBOA.

30Ha 3aIIUTHI TPOCOBOTO

MOJIHHEOTBO/Ia..

KoHntpons 4 0 0 0 0 4
Hroro 3a 4-ii kypc 108 12 12 0 80 4

4. CTpyKTYpa M cojiep:KaHHe TUCHUIIMHBI, BKJIIYAaK0Iee NPAKTHYECKYIO MOATO0TOBKY

HpaKTI/IquKaH IOATOTOBKA IIpU pcain3alnun y‘-Ie6HLIX npeaAMeToB, KypCOB, NUCHUIIINH
(MO,Z[yJ'ICfI) OPraHu3yeCTCAa myTeM IMPOBCACHU A MMPaKTUYCCKUX BaHﬂTHﬁ, IMPAKTUKYMOB,
J'Ia60paTOpHLIX pa60T W MHBIX aHAJIOT'MYHBIX BHUJ0B yqe6H0171 ACATCIIbHOCTH, NPCAYCMAaTPUBAIOIIIUX
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ydacTue OOydarolmuxcs B BBITIOJHEHUHM OTHCIBHBIX JJIEMEHTOB pabOT, CBS3aHHBIX C Oymymiei
poheccCHOHATBFHON AEATENEHOCTHIO.

[TpakTrdeckas MOAroOTOBKA MOXET BKJIFOYATh B CEOS OTACIBHBIC 3aHITUS JICKIIMOHHOTO THIIA,
KOTOpHIE MPEAYCMATPUBAIOT NIepeady yueOHo! nHPOopMauu 00yJaroMcs, HEOOX0MMON st
MOCJICYIOIIETO BHIMIOTHEHHSI paboT, CBA3aHHBIX ¢ Oyaymiel mpodecCHOHATBHON NesITeIbHOCTHIO.

4.1 Conepsxkanue QM CUUIITHHBI

Beenenne
Hcropus pucuuiuiasl «TeXHUKa BBICOKMX HANpsDKEHUN». BKiIag poCCUMCKUX YYEHBIX B
HAayKy O BBICOKMX HaIIPSDKCHUSX.

Paspsiabl B razax

HNonunzanmonnsie mporeccekl B razax. [lonstre mnasmel. Buasl nonusamnuu. IloBepxHoctHas
voHuzamus. JlaBuna  onektpoHoB. JlaBuHHas — Qopma  pa3BuTHs  pazpsjga.  YCIOBHE
CaMOCTOSITENILHOCTH pa3psiia. OOpa3oBaHue cTpuMmepa. MexaHu3M pa3BUTHS KaTOJHOTO CTPUMeEpa.
3axoH [lamena. CriocoObl yBenMueHUs NMPOOUBHOIO HampsbKEHUs ra3oB. Paspsn B HEOAHOPOIHBIX
nossix. Koponusrit pa3psa (B 1aBUHHON W cTpuMepHOU dopmax). [lorsitue GaprepHoro sddexTa.
Bnusinue Bpemenu npuioxeHuss U Ha 3€KTpUUECKYH0 MPOYHOCTh ra3zoBoi u3omsuuu (BoabT —
cekyHnHas xapakrtepuctuka - BCX). KoponHblil paspsini Ha mpoBoJax BO3AYIIHBIX JIMHUN
(3aBucumoctu Iluka u Maiipa). KoponHnbiii paspsn Ha nocrosHHOM U (yHUMOJsipHas H
oumnosspHas KOpoHbI). MeXxaHu3M pa3BUTHS KOPOHHOTO paspsia Ha MEPEMEHHOM HalpsKEHUH.
[ToTepu sHEepruM pu KOPOHUPOBAHUU Ha TUHUAX cBepxBbicokoro U (3aBucumocts JI. EropoBoii u
H. Tuxoneesa). Pa3psia B BO3ayxe MO MOBEPXHOCTH M30JIATOPOB. BiMsHUE THTPOCKOTIMYHOCTH Ha

paspsAHOe HaNpsHKEHUE MPOMEKYTKA ¢ TBEPABIM IUAJIEKTPUKOM. 3aBUCUMOCTh Temepa.

Pa3psiibl B :KHIAKHX AMIJIEKTPHKAX

Pazpsin Boose mpoBoAsiIIe W 3arps3HEHHOW MOBEPXHOCTH W3oJsATopa. [IpoOoi Kuakux
JTUDJICKTPUKOB (0O0IIas XapaKTEpUCTHKAa M OCHOBHBIC (hakTophl). BimsHue Biarm Ha mnpoOoid
KHUJIKAX JUIJICKTPUKOB. BriusHue naBneHuss Ha mpoOOW >KHIKUX JAMAICKTPHKOB.  BrusiHue
TeMIepaTypbl Ha MPOOOH KUIKUX AUIICKTPUKOB. BiusHUEe BpeMEHN BO3ACHCTBUS HANIPSHKCHUS HA
OO0 KUIKUX JUAICKTPUKOB. BiusHUE MaTepualia, TeOMETPUHU AJIEKTPOIOB, PACCTOSHUS MEXITY
HUMH U TOJIIPHOCTH Ha TPOOO# KHIKUX JUAJICKTPUKOB. BrusHHe Oaphepa Ha NPOOHBHOE
HaNPSHKCHUE MACIISTHOTO TIPOMEXKYTKA.

IIpo6oii TBepABIX IMIJIEKTPUKOB

MexaHu3Mbl IPOOOS TBEPABIX AUAIEKTPUKOB (DJICKTPUUECKUH, TEIUIOBOM, AIIEKTPUUYECKOE
cTapeHue). Pa3BuTue TemsaoBoro mpo0osi B TBepAOM audnekTpuke. [loHSATHE O YacTUYHBIX
paspsaax.

BbICcOKOBOJIBTHAS M30ISIIMSA

BricokoBonbTHas n3ossAnus (kiaccudukanys). BeICOKOBOJIBTHBIE M30JATOPHI (JMHEHHbIE,
CTaHLMOHHO-AIIapaTHbIE). W3onaust  BBHICOKOBOJIBTHBIX ~ KOHJIEHCATOPOB U CHJIOBBIX
TpaHchopMaTopoB. 130111151 BEICOKOBOJIBTHBIX KaOesiel 1 3IeKTPHUUECKUX MallliH.

[Ipodunaktuka n3onauuu (3agauu u 1enu). Miamepenue conpoTUBICHUS HU30JSAIMU (TOKOB
YTEUKH).

N3mepenue tg o .

BbicoK0BOJILTHOE 000pYAOBaHME H M3MePECHUS

Metoabl OOHApY)KEHUSI YAaCTHUHBIX pa3psoB. MeToAbl PEerucTparii BBHICOKOYACTOTHBIX
cocraBisiomiux  YP  (MYP). Koutpons BraxkHocTH wu30isA1MU. McnbiTaHWe TOBBILIEHHBIM
HaIIpSDKEHUEM. Y CTaHOBKM IS TOJIy4EHHUs BBICOKMX IIEPEMEHHBIX W IOCTOSHHBIX HAIPSKCHUMN.
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KackagHblil reHepaTop MOCTOSHHOTO TOKA. VIMITyJIbCHBIE MCIBITATENIbHBIE YCTaHOBKU. I'eHeparop
uMmiyabcHbIX TOkOB (I'MIT).  M3mepeHue BBICOKMX HaIpsDKEHMH (LIapoBbIE pa3psSAHUKU U
ANEKTPOCTATUUECKHE BOJBTMETPHI). JlenuTenu HamnpsokeHus (OMHUYECKHM, €MKOCTHOW |
CMEIIaHHBIN)

IlepenanpsizkeHns ¥ 3aIlMTA OT HUX

Knaccugukanus nepenanpspkenuii. BHytpennue nepenamnpspkenus. ['pozoszamura BJI u
[1C. 3amura oT IpsIMBIX yAapOB MOJHHUU. 30HA 3aIIUTHI CTEP>KHEBOI'O MOJIHUEOTBO/IA.

30Ha 3amUTBl TPOCOBOro MOJHHMEOTBOJA. ['pozoymoprHocts 00bekTOB BJI. Cpencrsa
3auUTel OT nepeHanpskeHuil (OTKpbIThIE MCKPOBBIE MPOMEXKYTKH, BEHTUJIbHBIE U TpyOdaTble
paspsAHMKYM, OFPAaHUYUTENN NepeHanpskeHuil). BonHoBble nporiecchl B nuHusAX. [Ipenomienue u
OTpa)X€HHE BOJIH B Y3JIOBBIX TOUKaX. llepeHampspkeHus mpu HECUMMETPUYHOM OTKIIIOUEHUHU (a3.
BonHoBble mporeccsl B 00MOoTKax TpaHchopmaropoB. HauanbHoe pacnpenenieHHe HanpsiKeHUs
BJI0JIb OOMOTOK TpaHC(OpPMATOpPOB. YCTAHOBUBIIMMNCS PEXUM (MU MPUHYKACHHBI PEXKHUM) B
obmoTtke Tpanchopmatopa. Ilepexoansiii mpoiecc B 0OMoTKe TpaHncpopmaropa. Pacmpenenenue
HaIpsDKEHUs BIO0JIb 0OMOTOK 3-X (a3Horo TpanchopmaTtopa. IlepexonHbiii mpoiiecc B 0OMOTKE
TpaHcopMaTopa IpH CXemMaxX COEAMHEHHUs OOMOTOK TpaHcpopMmaTopa 3Be3Aa C 3a3€MJICHHOW U
n30J1MpoBaHHON HeMTpamsimu. Ilepexonuslii mporecc B oOMOTKE TpaHcpopMmaTopa IMPH CXEMe
coeTMHEHUST 00MOTOK TpaHchopmaropa B A . [lepenaua BoJIH mepeHANpPsHKEHUS U3 OJTHOW OOMOTKH
B JApyryr. llepenanpspkeHuss mpu OTKIIOYEHHHM HeHarpykeHHslx JIOII m koHzmeHcatopos
[lepenanpskeHus: IpU TyroBbIX 3aMbIKaHUAX Ha 3eMIt0. Mcnonp30BaHue Ayroracsiiyx anmapaTos.
KoMMyTraniionHsle M JyroBble IEpeHANpPsIKEHUS B DJIEKTPUUECKUX cHCTeMax. Pe3oHaHCHbIe
NepeHanpskeHus: ¥ 3amura oT HuxX. OcoOeHHOcTH 3amuThl ceted Hampsbkenuem 0,38 kB ot
TPO30BBIX MEPEHANPSKCHUH.

Oco0OeHHOCTH 3aMTHI ceTel HanpsikeHueM 6-10 KB oT rpo30BbIX MepeHanpsyKeHuH.

[lepenanpsixenus: Ha o0OpyIOBaHUH, MOJAKIIOYEHHOM K JIMHUU. PacmpocTpaHeHue BOJH
MepeHANPsKEHU BJI0JIb TPOBOJAOB JTMHUM. XapaKTepUCTUKA TPO30BOM AEATEILHOCTH U ITapaMeTPhl
MoHuHN. O0IIas XapaKTEPUCTHKA 3aIIUTHBIX MEPOTIPUATHHN OT IMEepEHAIPSHIKEHUN.

OO6mrast  xapakTepucTuKa TepeHanpsokeHuid. (OCHOBHBIC TNMPUYUHBI  BO3HUKHOBCHHS
aBapUHBIX PEXKUMOB Ha OOBEKTaX 3JIEKTPOIHEPreTHKH, BBI3BAHHBIE BO3ACHCTBHEM CHIIBHBIX
NEKTPUUECKUX MOJIEH U BIIEKTPOPa3psAIHBIX IpoueccoB. VchbITaHUS H30JSIUM MOBBIIIEHHBIM
HampspkeHueM (Meronbl ucnbiTaHuil). McnbiTanus wsonsuuu kabeneil, TpaHchopMaTtopoB u
BBICOKOBOJIbTHBIX BBOJIOB. Kiaccudukanusi u307s10UU BBICOKOBOJIBTHOTO 0OOpynoBaHus. Bumibl
BHYTPEHHEHN U30J51UU

4.2 Conep:xkanue JeKIHi
3aoynHas ¢popma 00ydueHus

[Ipakr
Ne . Koy | npuecka
i HaumenoBanue nexiui €CTBO s
qyacoB oAroT
OBKa
4-ii kypc
BBenenune
1 Hcropus nucuuruinasl « TexHuKa BBICOKUX HaNpsLKEHUN». Brian 1 +
POCCHMCKHUX YUYEHBIX B HAYKY O BBICOKHUX HAIIPSKCHUSX.
Pa3psabl B razax
HNonuzaunonnsie npoueccsl B razax. [londarue miasmel. Buabl
2 nonuzauuu. [loBepxnoctHas nonuzanus. JlaBuna anekTpoHoB. JlaBuHHas 1 +
(dbopma pa3BuUTHS pa3psaaa. Y CIOBHE CAMOCTOSATEIHHOCTH pa3psia.
O6pazoBaHue cTpuMepa. MexaHu3M pa3BUTHS KaTOJHOTO CTpUMeEpa.
3akoH [Tamena. CiocoObl yBennYeHHsI TPOOMBHOTO HAMIPSIKEHHUS Ta30B.
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Pa3psan B HeotHOpoAHBIX NOJIsAX. KOpoHHBIH pa3psa (B JaBUHHON U
crpumepHoii hopmax). [Tonarue 6apbepHOro 3dpdekra.

Pa3psaabl B sKMAKHMX IUIJIEKTPUKAX

Bnusinue Biaru Ha npoOo# KUAKUX TUAIEKTPUKOB. Briusinue naBieHus
Ha TIPOo0OOH KUJIKUX TUICKTPUKOB. BiusHUE TeMieparypbl Ha mpo0oii
KUJIKUX TUDJICKTPUKOB. BisiHue BpeMeHU BO3ACUCTBHS HANIPSHKEHUS HA
POOOI KUAKUX JUIICKTPUKOB.

IIpo6oii TBepaABIX TMIJIEKTPUKOB

MexaHnu3mbl Ipo00si TBEPABIX AUIIEKTPUKOB (NEKTPUUECKUN, TEIJIOBOM,
JJNIEKTPUYECKOE CcTapeHue). Pa3puTHe TeroBoro mpodoss B TBEPAOM
JUDIIEKTPHKE.

BbicoKkoBOJIbTHASI M30JISAIIUSA
BricokoBonbTHass — m3ossmus  (kimaccudukarusi). BBICOKOBOJBTHBIE
M30JIATOPBI (JIMHEHHBIE, CTAHITMOHHO-AIIIapaTHbIE).

BrICOKOBOJIETHOE 000pPYAOBaHUE U H3MEPEHUSA

MeTo 161 00HApYXEHUS YaCTUUHBIX pa3psiioB. MeTo bl perucTpaiun
BbICOKOUYacTOTHBIX coctapisitonmx YP (MYP). Kontposs BraxkHocTH
n30JnKy. VcTibITaHne NOBBILICHHBIM HAaIPSKEHUEM. Y CTAaHOBKH IS
ITOJTy4E€HUS BBICOKUX MIEPEMEHHBIX U TIOCTOSIHHBIX HANPSKECHUI.
KackaaHblil reHepaTop MOCTOSIHHOTO TOKa. MIMIyIbCHBIE MCTIBITATEIbHBIE
yctaHoBKkH. [ eHepaTop umnynbcHbIX TOKOB (IUT).

IlepeHanpsixkeHUs ¥ 3alIUTA OT HUX

Knaccudukanus mnepeHanpsokeHuil. BHyTpeHHHME  TepeHANpsOKEHUS.
I'pozozammra BJI u IIC. 3ammura OT mpsAMBIX YJapoB MOJHUH. 30HA
3alUTHI CTEP>KHEBOTO MOJIHUEOTBO/IA.

30Ha 3alUTHl TPOCOBOTO MOJIHMEOTBOA. [ po3oynopHocTs 00bekTOB BJI.
CpenctBa 3amuThl  OT mnepeHanpspkeHUd  (OTKPBITBIE  MCKPOBBIC
MPOMEXYTKHA, BEHTWIbHbIE WM TpyOuaTble pPa3psAHUKH, OTPaHUYUTENH
nepeHanpspkeHuit). OcoOeHHOCTH 3amuThl ceteil HanpsbkenueM 0,38 kB
OT IPO30BBIX MEPEHANPSHKEHUH.

OcobeHHOCTH 3amUTHI ceTeld HampsbkeHnem 6-10 kB oT Tpo30BBIX
MIepeHATNPSKEHUIL.

OOmass  xapakTepucTuka nepeHanpsbkeHuil. OCHOBHBIE — MPUYHMHBI
BO3HMKHOBEHHUS aBAapUIHBIX PEKUMOB HAa OOBEKTaX DJIEKTPOIHEPreTUKH,
BBI3BAaHHBIE  BO3JICHCTBHMEM  CHUJBHBIX  OJJCKTPUYECKUX TMOJeH U
ANEKTPOPA3PATHBIX TMpoIleccoB. VICMbITaHWsA W3OJSIIUU TOBBIIICHHBIM
HampspKeHHeM (MeToJbl HChbITaHuii). VcnbeiTaHus u3omsiuuu Kadenew,
TpaHcOpMaTOpOB U BBICOKOBOJIBTHBIX  BBOJAOB. Kiaccuduxarms
W30JISIIIUM BBICOKOBOJIBTHOTO 000PYAOBAHHUS.

Hroro 3a 4-ii kypc

12

30%

4.3 Copnep:kaHue NPaKTHYECKUX 3aHATHI
3aouyHas popma 00yueHHUs

n/

HanmenopaHue MPaKTUYCCKUX 3aHATHH

Koanu
€CTBO
4acoB

[Ipakr
nyecka
o
MOJrOT
OBKa

4-ii kypc

Pa3pﬂ)lbl B raszax. BiausHue BPCMCHU IMPUIIOKCHUA U na QJICKTPUYICCKYIO

+
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IIPOYHOCTH T'a30BON M30isIMU (BoJIbT — ceKyHHAs XapaKTEpUCTHKA -
BCX). KopoHnHslit pa3psia Ha MpoBOAaX BO3AYIIHBIX JIMHUM
(3aBucumoctu [luka u Maiipa). KopoHHblii pa3psin Ha noctostHHOM U
(yHunossipHas ¥ OUIOJIIpHAsE KOPOHBI). MeXaHN3M pa3BUTHS KOPOHHOTO
paspsia Ha NepeMEHHOM HanpsbkeHuu. llotepu sHepruum npu
KOPOHHUPOBAHUHU Ha JIMHUAX cBepxBbicokoro U (3aBucumocts JI.
Eroposoii u H. Tuxozneesa). Pa3psia B Bo3ayxe Mo MOBEPXHOCTH
M30JSTOPOB. BiinsiHuE THTPOCKOIIMYHOCTH Ha Pa3psHOE HAIIPSUKEHNE

IIPOMEXKYTKA C TBEPJbIM JAUAIEKTPUKOM. 3aBUCUMOCTH Terepa.

Pa3psabl B sKMAKMX QUIJIEeKTPUKAX. Pa3psia BIOJIb NPOBOASIIEN 1
3arpsi3HEHHON MOBEPXHOCTHU U30sITOpa. [IpoOoi )KUIKUX TUINEKTPUKOB
(oOmiast xapakTeprCTUKa U OCHOBHBIE (hakTOpbl). BiusiHUe Biaru Ha
poOOH KUAKUX TUIICKTPUKOB. BiusHMe naBieHus Ha MpoOOoH KUIKIX
TMBJIEKTPUKOB. BinsHue TemnepaTypsl Ha IpOOOH KUAKUX
JUDIIEKTPHUKOB.

IIpoGoii TBepabIX ANIIEKTPUKOB.

MexaHu3Mbl TPOOOST TBEPABIX JUIEKTPUKOB (AIEKTPUUECKUH, TETIOBOM,
ANEKTPUYECKOe cTapeHue). Pa3BuTue TerioBoro mpobosi B TBEPIOM
qdnekTpuke. [IoHsATHE 0 YaCTUYHBIX pa3psaax.

BbicOKOBOJILTHAS U30JISILIUS.

N3ons11s BBICOKOBOJIBTHBIX Kabeel U 3JIeKTPUUECKUX MAalllkH.
[Ipodunaktrka n3oaAIUK (3a4a4u U 1enn). V3mMepenrne conpoTHBIEHUS
M30JISIUH (TOKOB YTEUKH).

Nzmepenue tg o .

BbIcOKOBOJIBTHOE 000PYI0BAHUE U U3MEPEHUS.

HcnpiTanne NOBBIICHHBIM HANPSYKEHUEM. Y CTAaHOBKH JUISI TIOTY4ESHHUS
BBICOKMX MIEPEMEHHBIX U MOCTOSIHHBIX HanpspkeHuil. Kackaaubii
reHepaTop MOCTOSTHHOTO TOKa. VIMITyIbCHBIE UCTIBITaTEIbHbIE YCTAHOBKHU.
I'eneparop ummynscHbix TokoB (I'UT). M3MepeHune BRICOKHX
HanpsLKeHUH (I1apoBble pa3psSIHUKU U 3JIEKTPOCTaTHUECKUE
BOJIbTMETpHI). Jlenurenu HanpsKeHus: (OMUUECKHA, EMKOCTHON U
CMEIIaHHBIH).

IlepenanpsizkeHus U 3aIMTA OT HUX

KoMMmyTanimonHsle W JOyroBble IEpPEHANPSHKEHUS B AJIEKTPUUYECKHUX
cuctemax. Pe3oHaHCHbIE TE€pEHANPSDKEHUS W 3alUTa  OT  HHX.
Ocobennoctu 3amuthl ceteil HampsbkeHueM 0,38 kB oT rpo3oBbIX
MIepeHATNPSKEHUI.

OcoOenHoctu 3amuThl ceTel HampsbkeHuem 6-10 kB ot rpo3oBbix
MIepeHATNPSKEHHIA.

[lepenanpsixenuss Ha 00OpPyIOBAHUU, MOAKIIOUEHHOM K JTUHUH. OO0Imas
XapaKTepHUCTHKA NepeHanpskeHuid. OCHOBHbBIE TPUYUHBI BO3SHUKHOBEHHUS
aBapUIHBIX PEKUMOB HAa OOBEKTaX DIEKTPOIHEPTreTUKH, BBI3BAHHBIC
BO3/ICCTBUEM CHJIBHBIX OJJIEKTPUUECKUX IMOJEH M DIEKTPOPa3PSAHBIX
nporeccoB. VcnbITaHUs U30SIMH MOBBIIIEHHBIM HAMPsKEHUEM (METOIbI
ucneiTanuii).  VcmbiTanus wu3onsuuu  kalenel, TpaHchopMaTopoB Hu
BBICOKOBOJIbTHBIX BBOJIOB. Knaccudukaiusi U30JSI1UH BBICOKOBOJIBTHOTO
obopynoBaHus. Buasl BHyTpeHHEH H30JIAIINN.

. Utoro mo 4-my kypcy

12

50%
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4.4 Buabl U coep:KaHue CaMOCTOATEIbHOUH PadoThl 00yYAKOIIUXCS

4.4.1. Buzibl caMOCTOSTENBHON pabOThI 00YJIArOIIUXCSI

KomnnuectBo yacos

Bunel camocTosiTensHONW paboThl 00ydaromuxcs 110 3a04HOU (hopme

00yueHus

HO[[FOTOBKa K IPAKTUYCCKUM 3aHATHAM

12

CaMoOCTOSTEIIFHOC HN3YYCHHEC OTACJIbHBIX TCM M BOIIPOCOB

28

BrinosiHeHue KOHTPOJILHOM paboThI

31

IToaroToBka K MpOMEXYTOYHOM aTTECTAMHU

9

Hroro

80

4.5.2. ConepxaHue BOITPOCOB, H3YIaEMBIX 00yJIAIONIMMUCS CAMOCTOSITEIIHHO

Ne i/t

HanmenoBanme HN3y4aCMBIX TEM HUJIKW BOIIPOCOB

KomnmuectBo
JacoB

4-i1 kype

BBenenue
Uctopuss nmucuunnubel  «TeXHHKa BBICOKMX HampsbKeHuW». Bxiag
POCCHICKHMX YYEHBIX B HAYKY O BBICOKUX HaNPSHKCHUSIX. .

11

Paspsiabl B rasax. [loBepxHocTHas woHuM3anus. JlaBuHA SJIEKTPOHOB.
JlaunnHast ¢opMa pasBUTHS pa3psaa. YCIOBHE CaMOCTOSTEIbHOCTH
paspsaa. OOpasoBaHue cTpuMepa. MexaHU3M pPa3BUTUS KAaTOJAHOTO
ctpumepa. 3akoH [lamena. CnocoObl  yBeTWYEHUS  MPOOMBHOTO
HaIpsDKEHUS ra3oB. Paspsn B HeoTHOPOIHBIX MOJsiX. KopoHHBIN paspsn (B
JaBUHHOW U cTpuMepHoil Qopmax). [lonsitue OaprepHoro sddekra.
Brnusinue Bpemenu npusoxeHuss U Ha 3IeKTPUYECKYIO MPOYHOCTH T'a30BOM
moysinuu (Bosnbr — cexynmnas xapaktepuctuka - BCX). Koponnsrii
paspsl Ha IPOBOJIaX BO3AYNIHBIX TUHUH (3aBucuMocTH [Inka u Maiipa).

11

Pa3psinpl B KHAKUX JMAJIeKTpUKax. BrusHue naBneHus Ha mpoOoi
KUJKAX JUAJICKTPUKOB. BiusHue Temmeparypbsl Ha MpPoOOH KUIKHUX
TUDJICKTPUKOB. BimsiHuEe BpeMeHU BO3JCUCTBUS HANPSOHKEHUS HA MPoOOi
KUJKUX JHUAJEKTPUKOB. BiumsHue marepuana, T€OMETPUH DJICKTPOJIOB,
paccTossHUS MEXIYy HUMU U TOJSIPHOCTM Ha MNpoOOM  KUIKUX
TUDJICKTPUKOB. BiusHue Gapbepa Ha MPOOUBHOE HANPSHKECHUE MACIISTHOTO
MIPOMEKYTKA.

11

IIpoGoii TBepAbIX IMIIEKTPUKOB. MexaHu3Mbl 1po0OOsi TBEPIBIX
TUDIIEKTPUKOB (DNEKTPUUECKUM, SJIeKTpUdeckoe crapeHue). Pa3Butue
TEIJIOBOTO MP00O0s B TBEPJIOM JTUAIIEKTPHUKE.

11

BbicokoBOJNBTHAA M30Js1MsA. BEICOKOBOJIBTHBIE H30JIATOPbI (HHHeﬁHBIe,
CTaHL[I/IOHHO-aHHapaTHLIe). H3ons1us BBICOKOBOJBTHBIX KOHACHCATOPOB
1N CHIJIOBBIX TpaHC(bOpMaTOPOB. M3omsa1ms BEICOKOBOJIBTHBIX KabOene u
QJICKTPUYICCKHUX MAIIHH.

11

BbicOK0OBOJILTHOE 000PYI0BAHHE H H3MEPEHUS.

Metoapl oOHapyXeHHMs YaCTHYHBIX pa3psgoB. MeToabl perucrpanuu
BBICOKOYACTOTHBIX COCTaBIAIOLLINAX qp (14P). NmnynbcHbIE
UCTIBITATEeNIbHbIE YCTaHOBKU. ['eHepatop wummynbcHbIX TOkoB (I'MT).
W3mepeHne  BBICOKMX  HANpsDKEHUM — (IIapoBble  Pa3psAOHUKH U
AJIEKTPOCTATUYECKHE BOJILTMETpPHI). JlenuTenu HanpsokeHHsl (OMUYECKHH,

11
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€MKOCTHOW U CMEIIaHHBII )

IepenanpskeHusi W 3ammTa  oOT HUX. [lepeHanpspkeHus 1pu
HECHMMETPUYHOM OTKJIIOYeHHHU (a3. BonHoBble mporeccsl B 00MOTKax
TpanchopmatopoB.  HawanmpHOoe pacmpeneneHue HalpsDKEHUS BAOJb
0OMOTOK  TpaHC(HOPMATOPOB. YcraHoBHBIIWHCA — pekuM (WK
NPUHYXACHHBIA peXHM) B 0OMOTKe TpaHcopmaropa. IlepexomHsrii
nporecc B 00OMoTKe TpaHchopmaropa. Pactipenenenue HanpspkeHUs: B0
7 00MOTOK 3-X dazHoro Tpanchopmaropa. [lepexoHblii mporecc B 0OMOTKe 14
TpaHchopmaTopa IMpH CXeMax COEAMHEHUS OOMOTOK TpaHcopmaropa
3B€3/la C 3a3¢MJICHHOM M W30JUMPOBAaHHOW HeWTpassimu. llepexonHsiid
mporecc B 0OMOTKe TpaHchopmaropa mpu cXemMe COCIUHEHUS OOMOTOK
Tpanchopmaropa B A. Vcmonp3oBaHHME IYroracsiifx —arnmapaTos.
KommyTrannoHHble # JyroBble TEPEHANPSHKEHUS B DJICKTPUYECKUX
cucreMax. Pe3oHaHCHBIE TepeHaIpsHKEHUS U 3alliTa OT HUX

Hroro 3a 4-ii kypc 80

4.5. IlpuMepHasi TeMATHKA KOHTPOJIbHOH PadoThI

B memax 3akperuieHMs 3HAHWM, TOJYYEHHBIX 3a BpeMs ayAUTOPHBIX 3aHATHH W
CaMOCTOSITEIIEHO, OOYYalOIIMMCS TIpeiaraeTcss  BBHITMIOJIHUTH KOHTPOJIBHYIO paboTy «3ammra
MOJICTAHIIMU OT MPSAMBIX ynapoB MoiaHuN». KoHTponbHas paboTa mpeaycmaTrpuBaercs kak Gopma
OTYETHOCTH TI0 CAMOCTOSATEILHOM paboTe 00yJarOIIHXC .

ConeprxaHre KOHTPOJIBHOW PaOOTHI.

KonTposnbHast paboTa COCTOUT U3 TPEX 3a7ay, KOTOPbIE CIeyeT PEeUIUTh B COOTBETCTBHUH C
BapUaHTaMH, 3a/IaHHBIMHU IIpeToaBaTesieM:

1) Pacuet nepeHanpspKeHU B JIMHUM SIICKTPOIIEPEAavn PU yAape MOJTHUN

2) 3amura 00beKTa OT MOPAKECHUI MPSIMBIM YIAPOM MOJHUH C MTOMOIIBIO CTEPIKHEBOTO
MOJIHUEOTBO/Ia

3) 3aimura OT nepeHanpsHLKEHUH ¢ TOMOIIIBbIO BEHTHIIBHBIX Pa3psIHUKOB

MeToanuecKre yKa3aHusi 10 BBITIOJHEHUIO KOHTPOJILHOM paboThl (& TaKKe BapUAHTHI
3aJIaHKi ) IPUBEIEHBI B y4eOHO-METOIMUECKUX pa3paboTKax (CM. pasmien 5, 1.2 HacTosIeH
[IPOrpamMMel).

5. Y4eOHO-MeTOoaMUYeCKOe 00eclieYeHue CaMOCTOATEIbHOM PadoThl 00y4a0IIM XCH

YueOHo-MeToanueckue pa3padoTku umeroTcs Ha kadenpe ICCX, B HayuHOU OHOIMOTEKE U
Ha caiite ®I'BOY BO HOxHo-Ypansckuii 'AY:

1. TexHuka BBICOKUX HapsHKeHUN [DIIeKTpOHHBIN pecypc]: MeToAnYecKue peKOMEHIaluu
JUIsL CAMOCTOSTENIbHON paboThl cTyAeHTOB. Hanpasnenue noarorosku 13.03.02
DeKTpOIHEepreTUKa u 3IeKTpoTexHuka. [Ipodguns DnekrpocHabxeHne. YpoBeHb BBICIIETO
oOpa3oBaHus - 6akanaspuat. Kanudukamus - 6akanasp. @opma oOyueHust - OuHas U 3a04Hast /
coct.: [O. I1. Mieun, A. B. benos; OxHo-Ypansckuii 'AY, HCTUTYT arponHXeHEpHUH -
Yensounck: FOxuo-Ypansckuit [AY, 2020 - 28 c. - JlocTyn U3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/esh/80.pdf.

2. TexHMKa BBICOKHX HAIPSDKECHUH [ DNEKTPOHHBIN pecypc]|: MPaKTUKYM JJIS BBITOJIHEHHS
1a00paTOPHBIX PA0OT M KOHTPOJIBHBIX 3a1anuii / FOxxHo-Ypansckuit 'AY, UacTutyT
arpouHxenepuu; coct.: A. B. benos, 0. I1. Uneun - YenssOunck: FOxuo-Ypansckuiit 'AY, 2019 -
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http://nb.sursau.ru:8080/localdocs/esh/80.pdf

64 c. - Jloctyn u3 nokansHO#M cetu: http://nb.sursau.ru:8080/localdocs/esh/76.pdf.

6.(I)OH)I OLCHOYHBIX CPEACTB AJISl IPOBEACHUSA
HpOMe)l(yTO'lHOﬁ arrecranmuu oﬁyqammnxcﬂ

Jlnist yCTaHOBJIGHUSI COOTBETCTBHUSL YPOBHS MOJATOTOBKH O0ydaromuxcsi TpedoBanusm ®@I'OC
BO paspaboTan ¢oHJ OLIEHOYHBIX CPEIACTB JJISl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
IIPOMEXYTOUYHOM arrecTauu oOydarumuxcs Mo jaucuuiuiiHe. @OOHJA OLIEHOYHBIX CPEJCTB
npeacrasieH B 1Ipuioxenun.

7. OCHOBHASl ¥ IOIOJHUTEIbHAS Jureparypa, H606X0}IHMaﬂ AJIf OCBOCHUSA JUCHUIIJIMHBI

OcHoBHasl 4 JOTIOJIHUTENIbHAS yueOHast uTeparypa umeercs B Hayunoit OubGnnoTeke u
ANEKTPOHHOU MHPOpMannoHHO-00pazoBarensHoM cperae DI'BOY BO I0xHO-Ypansckuit [AY.

OcHoBHas JIuTEpaTypa

1. bemoB A. B. Dnexkrtpuyeckue CTaHIMA MW TOJCTaHIMHA. Pacder moOACTaHINI
[DnexkTpoHHBIN pecypc]: yuel. mocobue [ig CTYIAEHTOB (QakyiabTeTa 3MeKTpUudUKaUU U
ABTOMAaTH3AIMN CEIbCKOXO3IMCTBEHHOTO MPOW3BOJICTBA, OOYJAIONMIUXCS 110 HaIMpPaBJICHHUIO
noarotoBku 140200 - "Onexrtposueprernka"'] / A. B. benos, 0. II. Uneunr; YT'AA -
Yenmsounck: UYI'AA, 2014 - 123 c¢. - Jloctym W3  JIOKQIBHOW  CETH:
http://nb.sursau.ru:8080/localdocs/esh/12.pdf.

2. bouapoB 1O. H. TexHuka BBICOKMX HampspkeHUW [DnexktpoHHbld pecype] / FO.H.
bouapog; C.M. Jlyakun; B.B. Tutkos - Cankr-IletepOypr: U3garensctBo [lomuTexanueckoro
yHuBepcutera, 2013 - 265 c. - Jloctyn k monHomy Tekcty ¢ caita ObC YHuBepcuTerckas
oubmmoreka online: http://biblioclub.ru/index.php?page=book&id=363032.

3. TopemoB C. B. Mzonsauus u mnepeHanpspKEHUsS B CHUCTEMax dSJIEKTPOCHAOKCHUS
[DnexTponnsiii pecype]. 1 / C.B. I'openos; JLLH. Taresauenko; C.O. XomyroB - M.|bepnun:
Hupekt-Meaua, 2016 - 117 c. - loctyn k noaHoMy Tekcty ¢ caiita DbC YHuBepcuterckas
oubmmorexka online: http://biblioclub.ru/index.php?page=book&id=430452.

4. Wmpmn HO. II. DnekrpocHaOkeHHE CEIbCKOTO XO3siiicTBa (ceTeBas 4acTh)
[DnexTponHsbIil pecypce]: yuebd. nocodue / FO. I1. Unbun, C. K. Illeprsazon; UI'AA - UenaOuHck:
UI'AA, 2011 - 176 C. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/esh/5.pdf. - Hoctyn u3 ceTu Wutepner:
http://nb.sursau.ru:8080/webdocs/esh/5.pdf.

5. Tutkos, B. B. Ilepenanpspkenust 1 MoJHME3alMTa : yueOHOe mocoOue /i By30B / B.
B. Tutkos, ®. X. Xanmunos. — 4-e uza., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 224 ¢. —
ISBN 978-5-8114-8796-7. — Tekct : anexkTpoHHbIN / Jlab : 37I€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/180871.

Jlono/iHMTeIbHAS JIUTEPaTypa

1. Jlemmnckas T. b. DnextpocHabxkeHue cenbckoro xo3ssiictBa [Tekct] / T. b.
Jlemunckas, U. B. Haymos - M.: KonocC, 2008 - 655 c.

13


http://nb.sursau.ru:8080/localdocs/esh/76.pdf
http://nb.sursau.ru:8080/localdocs/esh/12.pdf
http://biblioclub.ru/index.php?page=book&id=363032
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2. TexHuka BBICOKMX HamlpspKeHHH [DnekTpoHHBIH pecypc]: yue0. mocobme / B. A.
byrenko [u np.]; TIIY - Tomck: U3a-so TITY, 2008 - 121 c. - Joctyn U3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/knigi/1.pdf.

3.TexHuka BBICOKMX HAMPSOHKEHUA [DIEKTPOHHBIN pecypc]: y4eb. mocodme / B. A.
byrenko [u np.]; TIIY - Tomck: U3a-so TITY, 2010 - 120 c. - Joctyn U3 JIOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/knigi/2.pdf.

Hepno;mqecmde H3TAHUA:

1. AIIK Poccuu: Hayunsiii xypHai / FOxHo-Ypanbckuil rocy1apcTBEHHBIN arpapHbIi
yauBepcuteT - Yenstounck: FOYpI'AY, - https://rusapk.sursau.ru/ru/about/.

2. [TpombITIIIEHHAS] YPHEPTETHKA: €KEMECSIHBIN MPOU3BOACTBEHHO-TEXHUYECKUH JKypHAI -
Mocksa: HT® "Duepromporpecc", - http://www.promen.energy-journals.ru.

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT», HE00X0AUMBbIE
JJISL OCBOEHM S 1M CIIUTIJINHbI

1. Enunoe okHO mocTyna K yaeOHO-MeTOANYeCKuM pa3zpadboTkam https://roypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. YuuBepcurerckas oubdamoreka ONLINEhttp://biblioclub.ru

9. MeToauvecKkue yKa3aHus sl 00y4aloUUXcsi 0 OCBOCHUIO TUCIUIIUHBI

Y4ebHo-MeToauueckue pa3paboTku umerorcs B Hayanoit OuOnmmoTeke ©W 3JIEKTPOHHOM
nHpopMannoHHo-o06pazoBareabHOM cpene PI'BOY BO IOxHOo-Ypansckuii [AY:

1. TexHuka BRICOKHX HANPsDKCHUH [ DIEKTPOHHBIN pecypc]: METOIMYECKUE PEKOMEH AN
JUTSI CAMOCTOATENIbHOM paboThl cTyneHToB. Hanpasnenue moarotoku 13.03.02
DneKTposHepreTHKa U 3aekTpoTexHuka. [Ipoduns DnexktpocHabxxeHnue. YpoBeHb BBICIIETO
oOpasoBanus - OakanaBpuar. KBanudukamnus - 6akanaBp. @opma 00y4eHHs - OUHAS U 3a04Has /
coct.: 1O. I1. Unbun, A. B. benos; IOxHo-Ypansckuiit 'AY, UHCTUTYT arpovHKEHEPUU -
Yensabunck: FOxHo-Ypansckuit [AY, 2020 - 28 c. - JlocTyn U3 JI0OKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/esh/80.pdf.

2. TexHUKa BBICOKUX HAIPSDKEHUN [ DNEKTPOHHBIN pecypc|: MPaKTUKYM JJIsi BEITOJTHEHUS
nabopaTopHbIX paboT ¥ KOHTPOJIBHBIX 3aaanuii / FOxHo-Ypanbckuit 'AY, UnctutyT
arpouHxenepuu; coct.: A. B. benos, 0. I1. Unpun - YensOunck: FOxuo-Ypansckuiit 'AY, 2019 -
64 c. - loctyn u3 nokaneHOU cetr: http://nb.sursau.ru:8080/localdocs/esh/76.pdf.

10. MndopmannoHHbIe TEXHOJOTHH, HCIOJIb3YyeMbIe IIPH OCYLIECTBJICHUH 00Pa30BaTeIbHOIO
npounecca no JMCHUIVINHE, BKJIYas MepevyeHb POrPaMMHOro odecnedeHns u
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uOnmMoTeke ¢ TEPMHUHAIBHBIX CTAaHLUN MPEAOCTABISETCS JOCTYN K Oazam
JTAHHBIX:
- TexakcnepT (nH(popMaMOHHO-cripaBoyHast cucrema 'OCToB);
- «Cenpxo3TexHUKa» (ABTOMAaTU3UPOBaHHAs CIIPABOYHAs CUCTEMA).
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- My TestX Proll.

[lepevyeHp JMIEH3MOHHOTO MPOTPAMMHOTO OOecTedeHus. PeKBU3UTHI MOATBEPKIAIOLIETO
JOKYMEHTA:
OC crienr. HasHau. «Astra Linux Special Edition» ¢ oducHoi nporpammoii LibreOffice (FOYpI'AY),
MyTestXPRo 11.0, nanoCAD Omnextpo Bepcus 10.0, PTC MathCAD Education - University
Edition, Moit Oduc Cranmaprasni, Windows 10 HomeSingle Languagel.0.63.71, KOMIIAC
3Dv16, KOMITAC 3Dv17, KOMITAC 3Dv18, Microsoft Win Starter 7 Russian Academic Open 1
License No Level Legalization Get Genuine, Microsoft Office 2010 Russian Academic OPEN 1
License NoLevel, Windows 7 Home Basic OA CIS and GE, GoogleChrome, MozillaFirefox,
Opera, Sunexc.bpaysep (YandexBrowser), MOODLE.

11. MaTepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAs /ISl OCYIIECTBJIEHUS
00pa3oBaTe/ILHOIO Mpolecca Mo JMCUUILIUHE

Y4eOHbIC ayAUTOPUH IS TPOBEACHUS 3aHATHH JICKIIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYIIIOBBIX W WHIWBHIYATbHBIX KOHCYIBTAIMH, TEKYIIETO KOHTPOJS H IMPOMEKYTOYHON
aTTeCTaluu

[Tomemenune nnst camocrositenbHOM padoTel 454080, YensOunckas o6md., T. YensOuHCK,
npocnekt Jlenuna, 75, rmaBHbIN kopryc, ayautopus Ne303.

YueOHast ayauToOpuisl Ui TPOBEIACHHS 3aHATHH JIGKIIMOHHOTO W CEMHHApCKOTo THIIA,
KypCOBOTO TMPOCKTHUPOBAHUS, TPYIIIOBBIX U MHIUBHIYaTbHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJISI
U TpoMexyTouHou arrecranuu,454080, YUensOunckas o6, r. YensaOuuck, yin. Kpachas, 38,
yueOHbIi Kopryc, ayautopuu Ne 1085.

IlepeyeHb 000PYIOBAHUS W TEXHHUYECKHX CPEACTB 00y4eHMsI
Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIBHBII KOMIIBIOTEP B KOMIIJIEKTE: cucremusii 610k Pentium E 5400
2.7GHZ, xectkuit nuck 250 Gb, monutop 19" LCD, xnaBuarypa, mbinbs — 30 mr.; [IPUHTEP
CANON LBP-1120 nazepnsiii; Okpan c¢ snekrpornpuBogom; [IPUHTEP CANON LBP-1120
nazepusiii; UK IIYJIBT AY JJIA DKPAHA C DJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN
IHO.
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IIPH/IOKEHUE

®OH/JI OHEHOYHBIX CPEJACTB
JUTSI TEKYILIETO KOHTPOJISl YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTalli 00y4JaroIuXcs
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1. KoMnereHuuu ux HHIAUKATOPbI, (l)Ole/IpyeMble B Imponaecce 0CBOCHUA NUCHHUIIJIUHDBI

nK-4 -

Crocoben

OCYLIECTBIIATh

pacuer

HoKa3zarejen

(YHKIIMOHUPOBAHUS
TEXHOJIOTHUYECKOTO OOOPYAOBAaHUS W CHCTEM TEXHOJOTHYECKOr0 O0O0pyIOBaHHS OOBEKTOB
npodecCHOHABHOM JIeATEIBHOCTH.

Konx n HanmeHoBanue ®opmupyemsie 3YH HanmenoBanue
UHIMKATOpa OIICHOYHBIX CPEJICTB
JNOCTHIKCHUSA 3HAHUS YMEHHUS HAaBBbIKU Texkymas | IIpomexy

KOMITIETEHIIUH aTTecTaly | TOYHas
b aTTecTanyu
s
Na-1.11IK-4 O6yuatomuiic | O6yvaroruiic | O6yuatomuiics | 1. Ompoc | 1. 3auer ¢

Brnaneer metonukamu | s JOJDKEH | JOJIKEH | TOJIKEH Ha OILICHKO.

pacuera noka3aTteynel | 3HaTh: YMETh: BJIQ/IETh: MpaKTHYeC

TEXHOJIOTUYECKOTO METOAUKHI paccunThIBaTh | HABBIKAMHU KOM

000pyn0BaHUA pacuera MOKa3aTenu pacuera 3aHATUN

MoKasareseil | TeXHOJOoruyec | mokasaresnei 2.
TEXHOJIOTHYEC | KOTO TtexHosnoruueck | Konrpoins
KOTo 000py/OBaHU | OTO Hast
00opy/noBaHus | 5 MO TUIIOBBIM | 000OpynoBaHus | paboTa
b1.B.14-3.1 METOJMKaM 10 TUITOBBIM

b1.B.14-V.1 METOIUKaM

b1.B.14-H.1
N/11-3.11K-4 O6yuatomuiic | O6yvaroruiic | O0yuaromuiics | 1. Ompoc | 1. 3auer ¢

JleMoHCTpHpYyeT 1 OJDKEH | g NOJDKEH | TOJKEH Ha OILIEHKOH.

YMEHHUE OINPEACIATh 3HaTh: YMETB: BIIQJIETh: MIpaKkTUyeC

MOCJEACTBUS OCHOBBI IIPOU3BOJUTH | HaBBIKAMU KOM

aBapuHHOTO MIPOBEPKHU IIPOBEPOYHBIE | IPOBEPKHU 3aHATUU

(GYHKIIMOHUPOBAHUS | SJIEMEHTOB pacyeTsl 3JIEMEHTOB 2.

TEXHOJIOTUYECKOTO JIEKTPOYCTaH | 3JIEMEHTOB anekTpoycraHo | Konrpomis

o0opynoBaHUA OBOK Ha | DJIEKTPOYCTaH | BOK Ha | Has

TEPMUYECKYIO, | OBOK Ha | TepMUYECKyl0, | paboTa
JNEKTPOJIMHAM | TEPMHUUYECKYIO | JIEKTPOJUHAMHU
UYECKYIO ul, YECKYIO u
MEXaHUYECKY | SJEKTPOAUHA | MEXAaHUYECKYIO
0 TPOYHOCTh | MUYECKYIO U | IPOYHOCTH B
B YCIIOBHSX | MEXaHUUYECKY | YCIOBUSX
KOPOTKHUX 10 MPOYHOCTh | KOPOTKUX
3aMbIKaHUH. B YCIOBHUSX | 3aMbIKaHUM.
b1.B.14-3.2 K3 b1.B.14-H.2
b1.B.14-V.2
IIK-5 — CnocobGeH ocCyIecTBIATh BEJICHHE pPEKUMOB pabOThl TEXHOJOIMYECKOTO

O60py,[[OBaHI/IH n CHUCTEM TCEXHOJOTHUYCCKOI'O O60py,ZLOBaHI/I$I 00BEKTOB HpO(beCCHOHaHBHOﬁ

JESITEILHOCTH
Kon u HanMeHOBaHMe ®opmupyemsie 3YH HanmenoBanue
HUHAMKATOpa OIICHOYHBIX CPEJICTB
JOCTUXKEHUS 3HAHUSA YMEHHUS HaBbIKU Texymas | ITpomexy
KOMIIETEHIINH aTTecTaly | TOYHAas
A aTTecTanu
;
NJ-6 TIK-5 Ob6yuatommiic | OOyyaromuiic | O6yuatommiics | 1. Omnpoc | 1. 3auer ¢
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[Toka3pIiBaeT ymMeHUE | SI TOJDKEH s TOJDKEH
YUYUTBIBATH B3aUMHOC 3HATh. YMCTh:
BIIMSIHUE XapaxkrTep U YYUTBHIBATH
ANEKTPOOOOPYIOBAHU | CIIOCOOBI B3aMIMHOC
A OLICHKHN BIIUSHHUC
B3aMMHOT'O 3IEKTPOOOOpy
BIIMAHUA JOBaHUA
anektpoobopy | b1.B.14-V.3
JIOBaHUs
b1.B.14-3.3

JIOJKEH Ha OLICHKOM.
BJIA/IETh IIPaKTHYEC

HaBBIKaMU KOM

yuéra 3aHATHU

B3aMMHOT'O 2.

BIIASIHUSA KoHtpoub
ANIEKTpOOoOOpya | Has

OBaHUS pabota

b1.B.14-H.3

2. Mloka3aTenu, KPUTEPHH U IIKAJIA OLIEHUBAHUS HHIUKATOPOB JT0CTHKEHUSI
KOMIIeTeHI N

HN-1 [IK-4 — BrageeT MeToIMKaMu pacueTra rmokazareyield TEXHOJIOTHUECKOTO0 000pyI0BaHuUs

[Tokazarenu | Kputepuu u mkajia OIeHUBAHUS PE3YJIbTaTOB O0YUCHUS TIPH MPOXOKICHUN
OueHuBaHus | MPAKTUKHU
(3YH) Henocrarounsrii JlocTaTouHbIit Cpennuit Breicoknii
YPOBEHb YpoBeHb YpOBEHB YpOBEHB
b1.B.14-3.1 | OGyuarommiics He | OOyvaronuiics OO0yuaromuiics ¢ OOyuaromuiicst ¢
3HAET: OCHOBHBIE | ClTa00 3HACT: HE3HAYUTEIBHBIMH | TpeOyeMoi
METOJMKH pacuera | OCHOBHBIE omroKaMu U CTETEeHbIO
nokasaresnei METOJIMKH pacueTa | OTJACIbHBIMU MOJIHOTBI U
TEXHOJIOTMYECKOro | moka3aTesie npoOesiaMy 3HaeT: | TOYHOCTH 3HAeT:
000pynoBaHUS TEXHOJIOTMYECKOTO | OCHOBHBIE OCHOBHBIE
000pyn0BaHUS METOJIMKH pacueTa | METOAMKH pacuera
noKas3aTeseu MoKas3aTesen
TEXHOJOTHYECKOTO | TEXHOJIOTUYECKOTO
000pyI0BaHUS 000py10BaHUS
b1.B.14-VY.1 | OGyuarommuiics He | OOydaroniuiics OO0yuaromuiics ¢ OOyuarommuiics
yMEET: MIPUMEHATh | cllabo yMeerT: HE3HAYUTENbHBIMH | YMEET: IPUMEHSATh
W3BECTHbBIC NPUMEHSITh 3aTpyIHEHUSIMU M3BECTHbIE
METOAUKH IS U3BECTHBIE yMEET: MPUMEHSATh | METOJUKH JIJIs
pacuera METOJIUKH IS U3BECTHBIE pacuera
nokasareneit pacueta METOJIUKH IS nokasaresei
TEXHOJIOTMYECKOro | moka3aTesei pacueta TEXHOJIOTUYECKOTO
000pyn0BaHUS TEXHOJOTHYECKOTO | MoKazaresiei 00opynoBaHUs
000pynoBaHUS TEXHOJOTUYECKOTO
000pyOBaHUS
b1.B.14-H.1 | OGyuaromuiics He | OOyuaronuiics OO6yuarommiics ¢ OO6yuarommiics
BIIaZIceT HaBBIKAMH | cabo BlajeeT HEOOIBIINMHU CBOOOJHO Ba/ieeT
pacuera HaBbIKAMU pacyeTa | 3aTPYAHCHUSIMHU HaBbIKaMU pacyeTa
nokasarenei nokasaresnei BJIa/ICET HABBIKAMU | MMOKa3aTenei
TEXHOJIOTUYECKOTO | TEXHOJIOTUYECKOTO | pacuera TEXHOJOTUYECKOTO
00opynoBaHUS 00opynoBaHUS nokasaresiei 060pynOBaHUS
TEXHOJIOTUIECKOTO
000pyIOBaHUS

N/1-3 IIK-4 — JIeMOHCTpUpYeT yMEHHE ONPEAEIATh OCISICTBUS aBapUIHOT0 (PyHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOT0 000py10BaHUS
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[Tokazarenu | Kpurepuu u mkana oleHUBaHUS Pe3yJIbTaTOB 00yUEHUS TIPU MTPOXOKICHUH
OneHuBaHu | NPAKTUKU
a1 HenocraTounsrit JlocTaTouHbII Cpennuit Beicokuii
(3YH) YpOBEHB YpoBeHb YPOBEHb YpOBEHb
b1.B.14-3.2 | O6yuatomuiicst He | OOyvaroniuiics OO0yuaromuiics ¢ OOyuaromuiicst ¢
3HAET: aBapuiiHble | CJIa00 3HAET: HE3HAYUTENIbHbIMU | TpeOyeMoit
PEKUMBI aBapuitHbIC OIMOKaMu U CTEIEHbIO
000pyIOBaHUS U PEKUMBI OT/ICITHHBIMU MIOJTHOTHI U
CIIOCOOBI OIICHKH 000pyI0BaHUS U npoOenaMu 3HA€T: | TOUHOCTH 3HAET:
HUX IOCJIENCTBUHI CIIOCOOBI OIIEHKH aBapuilHbIE aBapuiiHbIC
UX MTOCIICICTBUI PEKUMBI PEKUMBI
000py0BaHUS U 000pyOBaHUS U
CrocoObI OLIEHKH CIOCOOBI OLICHKH
X IOCIENCTBUHU X IOCJIEeNCTBUU
b1.B.14- O6yuatomuiicst He | OOyvaronuiics OOGyuatomuiics ¢ OOyuarommuiics
V.2 YMEET: ONPeIeTsATh | C1abo yMeeT: HE3HAUUTEIbHBIMU | YMEET: ONPEACIATh
MOCJIEICTBUS OTIpeNeTATh 3aTpyTHCHUSIMHU MTOCJIC/ICTBUS
aBapuUHHOTO TOCTIEACTBUS YMEET: ONPENeTsATh | aBapUHHOTO
(YHKITMOHHPOBAHU | aBapUHHOTO MOCIIC/ICTBHS (YHKIIMOHUPOBAHH
s (YHKIIMOHUPOBAHH | aBapUHOTO s
TEXHOJIOTUYECKOTO | 5 (YHKIIMOHUPOBAHK | TEXHOJIOTHYECKOTO
000pyn0oBaHUS TEXHOJIOTHYECKOTO | 5 000pyI0BaHUS
000pyn0BaHUS TEXHOJIOTHYECKOTO
000pyI0BaHUS
b1.B.14- O6yuatomuiicst He | OOy4Jaronuiics OO0yuaromuiics ¢ OOyuarommuiics
H.2 BJIaZi€ET HABbIKAMU | ci1a00 BiageeT HEOOJIBIINMHA CBOOOHO BJIAZIEET
oTpeeNeHus HaBbIKaMU 3aTpyJHEHUSIMU HaBbIKaMU
MOCJIEICTBUI oTpeeNieHus BJIa/ICET HaBBIKAMU | OTIpeAeTICHUS
aBapHUiTHOTO IIOCJIENCTBUHI OIpeeIeHUs IOCJIEACTBUHI
(YHKIIMOHUPOBAHU | aBapUUHOTO MOCJIEJICTBUI aBapHitHOTO
s (GYHKIIMOHUPOBAHU | aBapUUHOTO (GyHKIIMOHUPOBAHU
TEXHOJIOTMYECKOTo | 5 (GYHKIIMOHUPOBAHU | S
000pyn0BaHUS TEXHOJOTHYECKOTO | 5 TEXHOJOTUYECKOTO
000pyI0BaHUS TEXHOJOTMYECKOro | 000pya0oBaHUs
000pyOBaHUS

NJ1-6 ITIK-5— IToka3piBaeT yMEHHE YUYUTHIBATh B3AUMHOE BIMSHUE 3IEKTPOOOOPYI0BAHUS

[Tokazaren | Kpurepuu u nikana oleHUBaHUS pe3yabTaTOB O0YUYCHHs MPU MPOXOKACHUU TPAKTUKU
Hu
OuenuBad | HemocraTounsli JloCcTaTOYHBIM Cpennuit Bricokuii
us YPOBEHb YpoBeHb YPOBEHb YPOBEHb
(3YH)
b1.B.14- OOyuatomuiics He | OOydarommiics OO6yuarommiics ¢ OO6yuaromuiics ¢
3.3 3HAET: XapakTep U | ci1abo 3HAeT: HE3HAYUTENbHBIMH | TpeOyeMoun
CITIOCOOBI OLICHKH XapakTep u OIINOKAMH U CTETIEHBIO TOJTHOTHI
B3aUMHOTO CIIOCOOBI OLICHKU OTJICIIbHBIMU Y TOYHOCTH 3HACT:
BIIUSHUS B3aMMHOTO npoOeiaMu 3HaeT: | XapakTep
aNeKTpooOopyIoBa | BIUSHUS XapakTep u CIIOCOOBI OLICHKH
HUS ANMEeKTpooOOpyIOBa | CIIOCOOBI OIICHKH B3aMMHOTO
HHS B3aMMHOTO BIIUSHUS
BIIMSIHUS 3IIeKTpooOopyI0Ba
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ANIEKTPOOOOpyIOBa | HUSA
HUS
b1.B.14- OOyuvaromuiics He | OOyJaromucs OO0yyarommuiics ¢ OO0yyarormmiicst
V.3 yMEET: YUUTHIBATh | c1ab0 yMeeT: HE3HAUUTENIbHBIMU | YMEET: YUUTHIBATh
B3aMMHOE BIIMSIHUE | YUUTHIBATH 3aTpyAHECHUSMH B3aMMHOE BJIHMSIHUE
AIIEKTPOOOOPYI0Ba | B3aMMHOE BIUSHHE | YMEET: YUUTHIBATh | AJIEKTPOOOOpyI0Ba
HUS ANIEKTPOOOOPYyI0Ba | B3aUMHOE BIIUSHHUE | HHUS
HUSA ANEKTPOOOOpya0Ba
HUS
b1.B.14- O6yuatomuiicst He | OOyuaromuncs OO0yuaromuiics ¢ OOyuarommuiics
H.3 BJIJICET HAaBbIKaMU | ci1a00 BiIaJ€eT HEOOJIbIINMHU CBOOOJTHO BiajieeT
y4€Ta B3aUMHOI'O HaBBIKAMH y4y€Ta 3aTpyOHEHUAMU HaBBbIKAMU y4€Ta
BITUSTHUS B3aWMHOTO BJIaJICET HABBIKAMH | B3aMHOTO
AIIEKTPOOOOPYI0BA | BIUSHHS y4€Ta B3aMMHOTO BITUSTHUS
HUs 3NIeKTpOo0OOPYIOBa | BIUSHUS 35IeKTpoOOOpyI0Ba
HUSA 3IEKTPOOOOpyAOBaA | HUSI
HUS

3. TunoBble KOHTPOJIbHbIE 3aaHUs U (MJIM) HHbIe MaTePHUAaJibl, HEO0X0AUMBbIe 1

OLICHKH 3HAHMH, YMEHHH U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YOLIHX
Tanbl GOpMUPOBAHUS KOMIIeTeHIMH B npouecce oceoenus OITOII

YyebHo-MeToauveckue pazpadoTku umerorcs Ha kapeape DATII, B HayuHo#t OMOIMOTEKE U
Ha caiite ®I'bOY BO HOxno-Ypansckuii 'AY.

1. TexHuka BRICOKMX HANPsDKCHUH [ DIEKTPOHHBIN pecypc]: METOIMYECKUE PEKOMEH AN
JUTSI CAMOCTOATENbHOM paboThl cTyneHToB. HanpaBnenue moarotoku 13.03.02
DneKTposHepreTHKa U 3aekTpoTexuuka. [Ipoduns DnextpocHabxxeHue. YpoBeHb BHICIIETO
oOpasoBanus - OakanaBpuar. KBanudukamnus - 6akanaBp. @opma 00y4eHHs - OUHAS U 3a04Has /
coct.: [O. I1. Unwpun, A. B. benos; FOxHo-Ypanbckuii 'AY, UHCTUTYT arpOUHKEHEPUH -
Yensounck: KOxno-Ypanbckuii ['AY, 2020 - 28 c. - locTyn u3 JoKaabHOUM CETH:
http://nb.sursau.ru:8080/localdocs/esh/80.pdf.

2. TexHUKa BBICOKUX HAIPSDKEHUN [ DNEKTPOHHBIN pecypc|: MPaKTUKYM ISl BEIOJTHEHUS
nmabopaTopHbIX paboT M KOHTPOJIBHBIX 3aAanuii / FOxHo-Ypanbckuit 'AY, Unctutyt
arpourskeHepuu; coct.: A. B. benos, 1O. I1. Unsun - Yenabunck: KOxuo-Ypansckuii 'AY, 2019 -
64 c. - loctyn u3 jgokansHOi cetu: http://nb.sursau.ru:8080/localdocs/esh/76.pdf.

4. MertoanuyecKkue MaTepuaJbl, ONpeaesouue NpoueIypbl OCHUBAHUS 3HAHUI
9 y 9
YMEHHi, HABBIKOB U (MJIH) ONBITA JeATEeJbHOCTH, XaPAKTEPHU3YIIIHNX 3TANbI
¢opMupoBaHUs KOMIIETEHUM I

B nmaHHOM pa3zgene METOIMYECKHE MaTepuabl, ONPEACIAIONIUE NPOLEAYPHl OLICHUBAHMS
3HaHUH, YMEHUH, HABBIKOB, XapaKTepU3YIOIIUX 0a30BBIA 3Tan (HOpMUPOBAHHMS KOMIETEHIUH 110
JTMCLUUIUIMHE «DJEKTpUYecKas 4yacTh CTAaHIMA M TOACTAHIMK», NMPUBEAEHBI MPUMEHUTEIHHO K
KKJOMY M3 HCIIOJIb3YEMBIX BHJOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IPOMEXYTOUHOMN
aTTecTaluy 00yJarouuxcs.
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4.1. OueHOYHbIE CPEACTBA NPH MPOBeIeHUU TEKYIIero KOHTPOJIA yCIEeBAeMOCTH
4.1.1. Onpoc Ha NPAKTHYECKOM 3aHATHH

OTBeT Ha MNPAKTUYCCKOM 3aHATHH HUCHOJB3YCTCA JId OHLCHKH KadYeCTBa OCBOCHUA
oOyJaromumcsi OCHOBHOH mpodeccrnoHanbHOW 00pa30BaTENIbHOW MPOTPAMMBI TI0  OTACIHHBIM
BOIIPOCAaM M Te€MaM JUCHMIUIMHBL. TeMbl U TUIaHbl 3aHATHA (CM. METOapa3paboOTKu 1. 3) 3apaHee
coobmarorcss  oOywaromumcsi. OTBET  OLIGHUBACTCS  OLEGHKOM  «OTIMYHO»,  «XOPOILIOY,
«KYHAOBJICTBOPHUTCIBHO» WJIN «HCYAOBJIICTBOPUTCIILHOY.

Ne OneHouHbIE CpesICTBA Konx n HanmeHoBaHue
TunoBble KOHTPOJBHBIE 3aJaHUsl U (MJIM) UWHBIE MaTepuabl, WHJMKATOpa
HEOOXOIMMBbIE JUIsl OLEHKW 3HAaHWM, YMEHUW, HaBBIKOB M (WJIM) KOMIIETEHIINU

OTBITa JICSITENILHOCTH, XapaKTEpHU3YIOIUX CHOPMUPOBAHHOCTH
KOMITIETCHIIMH B MPOLECCE OCBOCHUS TUCIIUIUIMHBI

1 | 1. B 4em coCcTOUT METOIMKA TEXHOJIOTHYECKOTO pacueTa nJ-1 I1K-4
000pyI0BaHuUs, T.€. BELIOOP TUIIOB U OTIPeIeTIEHnE HE0OX0MMOTO Bmangeer meroankaMmu
YHUCJIa €IWHUALL 000PYIOBAHUS JJIS BHITOJTHEHUS TEX WIIH MHBIX pacdera mokasaresnen

orepanuii, BpeMeHHu ero padboThl U KOYPPHUIIMEHTA UCTIOJIB30BaHUA? | TEXHOJIOIMYECKOTO
2. Kak onpenenuts TpedyeMyt0 HOMUHAIbHYIO MOIIIHOCTh CHJIOBOTO | 000pYyI0BaHUS
TpaHcpopmaTopa?

3. Kak BbIOMparOT BBICOKOBOJIBTHBIN BBIKJIIOUATENb?

2 | 1. K uemy npuBOIUT MEKBUTKOBOE 3aMbIkaHue B Tpancopmarope? | MJI-3 [1K-4

2. Kak cHu3uTh yiep0, BO3MOXKHBIN MTPH KOPOTKOM 3aMbIKaHUH B JlemoHCTpHUpyeT
Tpanchopmartope? YMEHUE OTIPEACIATh
3. CymiecTByIoIIre METOIbI 3aIIUTHI TPAHCHOPMATOPOB OT MTOCJICICTBUS
MOCJIEICTBUN KOPOTKOTO 3aMbIKAHUSI? aBapHitHOTO
(G YHKIIMOHUPOBAHUS
TEXHOJIOTHIECKOTO
000pyI0BaHUS
3 | 1. Yro Takoe BHemHee Biausaue JIDII Ha ceTn cBs3m? NJ1-6 I1K-5
2. Y10 Takoe B3aMMHOE BIIMSIHUE AJIEKTPUUECKUX JIMHUNA CBSA3U? IToka3biBaeT ymeHue
3. CnocoOsI 3aUThl OT BPEIHOTO B3aUMHOTO BIIUSHHS YYHUTHIBATh B3aMMHOE
ANEKTPOOOOPYTIOBAHUS. BIIMSIHHE
AIEKTPOOOOPYIOBAHUS

Kputepuu onienku otBera (Tabil.) JOBOJSTCS 0 CBEACHUS OOYYAIOMINXCS B Hayale 3aHATUH.
Onenka oOBsABISETCS 00YUAIOIIEMYCs] HETIOCPEICTBEHHO MOCIE OTBETA.

Hlxana Kpurepun onenuBanmusi

- 00yJaroLuiics MOJIHO yCBOWII y4eOHBINH Marepua,

- IIPOSIBJIIET HaBBIKU aHAIN3a, 0000IEHNS, KPUTUUECKOTO OCMBICIEHUS
U BOCHIPUATHS HH(OPMAIIUY, HABBIKU OTIMCAHUS OCHOBHBIX (PU3MUECKHX
3aKOHOB, SIBJICHUI U IIPOLIECCOB;

- Marepual U3J0XXEH TIPaMOTHO, B OIPEICIECHHOW JIOTUYECKON
IIOCJIEZ0BATENBHOCTH, TOUHO UCIIOJIB3YETCS TEPMUHOJIOTHS;

- TI0KAa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH ITPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4H;

- MOTYT OBITh JOMNYIIEHbl OJHA—]BE HETOYHOCTU IPH OCBELICHUU
BTOPOCTENEHHBIX BOIIPOCOB.

Ouenka 5
(OTHM4HO)

OI_[eHKa 4 OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I}IM Ha OLICHKY <<5>), HO IIPpU
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(xopor10) 3TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOGHUM y4eOHOTrO Marepuaja JOIMYyIIeHbl HEeOOIbIINe MPOOeHhl,
HE MCKa3MBILHUE COJICPKAHNE OTBETA,

- B pCIICHUHU 3aaa4 JOMYHICHBI HC3HAYUTCIIbHBIC HCTOYHOCTH.

- HEIOJIHO WJIM HEMOCIIENI0BATEIbHO PACKPBITO COAEP/KaHME MaTepHalla,
HO II0OKa3aHO oOllee NMOHMMaHHWE BOIPOCAa M IPOJEMOHCTPHUPOBAHBI
YMEHHUS, JOCTATOYHbIE Ul TaJbHENIIEr0 YCBOCHUS MaTepraa;

- KMEJNHCh 3aTPyAHEHUS WIM JONYUIEHbl OLIMOKM B OINPEAEICHUU
NOHATHH, WCIOJIF30BAHUHA TEPMHUHOJIOTHH, OIUCAHUUA (UIUIECCKUX
3aKOHOB, SIBJICHUH M ITPOLECCOB, PEIICHUH 3a]1a4, UCIIPABICHHBIC I10CIIE
HECKOJIBKMX HABOJALIMX BOIPOCOB;

- HEINOJHOE 3HAaHUE TEOPETHYECKOTO MaTrepuasa; OOydarolmuics He
MO’KET IPUMEHUTh TEOPHUIO B HOBOI CUTYyaIlUU.

Orenka 3
(YIOBJIETBOPHUTEIILHO)

- HE PacKpBITO OCHOBHOE COJIepKaHUe yIeOHOTO MaTepuara,

- oOHapy)KeHO HE3HAaHHWE WJIM HENOHMMaHue OoJblieid wim Haubosee
BaYXHOM yacTH y4eOHOTO MaTepuana;

- JOIMYIICHBI OIIIMOKH B ONpCACIICHUU HOHﬂTHﬁ, Ipru HUCIIOJIB30BaHUU
TEPMUHOJIOTHUH, B OIIMCAHUU (1)I/ISI/I‘-IGCKI/IX 3aKOHOB, SBIICHUA W
MPOIIECCOB, pELIEHNH 3ajad, KOTOpble HE HCIPABIEHBl MOCTe
HCCKOJIBKUX HABOJAIIMX BOIIPOCOB.

Onenka 2
(HEYIOBIIETBOPUTENHHO)

4.1.2. TecrupoBanue

TectupoBanue ucnosb3yercs JUid OIEHKM KauecTBa OCBOEHHUS OOYyYalolMMCS OCHOBHOM
npodeccnoHallbHOM  00pa30BaTeNbHOM MpOrpaMMbl MO OTACIBHBIM TEeMaM WM pas3zieiam
TUCUMIUIMHBL.  TecT mpeacraBisieT co0OW  KOMIUIEKC — CTaHIApTU3MPOBAHHBIX  3aJaHUU,
MO3BOJIAIOIIMKA ~ YIPOCTHTh  TPONEAYPY H3MEpPEHUs 3HAHUW W yMEHHH  OOydJaroImmxcs.
OOyuvaromuMcs BBIIAIOTCA TECTOBbIE 3a7aHusl ¢ (POPMYIHPOBKON BOIMPOCOB U TMPEATIOKEHUEM
BBIOpATh OJIMH MPABUIILHBIA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne O11eHOYHBIE CPEJICTBA Konx u HaumeHoBanue
TumoBble KOHTpOJIbHBIC 3amaHuss W (WJM) WHBIE MaTepHabl, WHJUKATOpa
HEOOXOIUMBIC NJIsi OIICHKU 3HAHWW, YMEHWH, HABBIKOB W (WJIN) KOMIIETEHITNHT

OIbITa JACATCIBHOCTH, XapaKTCPHU3YIOIIHUX C(i)OpMHpOBaHHOCTB
KOMHGTCHHI/Iﬁ B ITPOLCCCC OCBOCHHUA NUCHUIIIINHBI
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1. Jlns yero npenHa3HaueHbl pa3psAHUKNA?
1) nJisi 3aIMTHI OT MePeHaNnp sizKeHHusI
2) s raieHus 1yru
3) nng orpaHMYEeHUs1 TOKOB KOPOTKOTO 3aMbIKAHMS
4) st criaXuBaHUsl CBEPXTOKOB

2. 3amuTa BO3AYIIHON JIMHUU DIIEKTPOTIEPEIaYH OCYIIECTBISICTCS:

1) cTep)KHEBBIMU MOJIHUCTIPUEMHUKAMU

2) TPOCOBBHIMHM MOJIHHENPHEMHHUKAMH

3) MeTaUTMYEeCKOM CeTKOM

4) xoMOHMHAIMEH BCEX BBIIICTICPEUNCICHHBIX KOHCTPYKIIHUH.

3. Xumudeckas popMyia 3Jerasa:
1) H.O
2) CazS0q4
3) CaCl
4) SFe/

4. amienuie 1yru B TpyouaToM paspsigHUKe 00yCIOBICHO
1) Hanmn4reM HCKPOBOTO MPOMEKYTKA
2) OxJaxJIeHUEeM JIyTU CKATHIM BO3IAYXOM
3) MarauTHBIM BO3JCHCTBHEM HA AYTY
4) HasimyueM ra3oreHepupyoiiero Mmarepua’a.

5. BeHTUIbHBIN pa3psiHUK COCTOUT H3:
1) HCKPOBBIX IPOMEKYTKOB M PE3UCTOPA
2) pe3ncTopa 1 Bapuctopa
3) BapucTOpPa M HCKPOBBIX POMEKYTKOB
4) pe3ucrtopa, BapuCTOpa U BapuKara.

NJ-1TIK-4

Buaneer metonukamu
pacuera rnokasarenein
TEXHOJIOTUYECKOTO
000py10BaHUs

1. JInst cTaHIapTHOTO TPO30BOr0 UMITYIHCA HOPMHUPYIOTCS:
1) Bpemsi ppoOHTA UMIIYJIbCA TEPEeHANPSIKEHUSI B MKC
BpeMs MoJIycnajaa UMIyJabca B MKC.
2) BenMYMHA MAaKCUMAJIBHOTO TOKa B KA 1 Bpems (GpoHTa
UMITyJIbCa B MKC
3) BenMuMHA MAaKCUMAIBHOTO TOKA B KA M MMOJIHOE BpeMs
UMITyJIbCa MIEPEHANPSKEHUS B MKC
4) TOJIBKO TOJHOE BPEMS MMITYJIbCa [IEPCHANPSKCHHUS B
MKC.

2. OCHOBHBIM 3allIUTHBIM aNIapaToM AJis OTPaHUYEHUS BOJIH
I'PO30BBIX MepeHaIpsKeHUH, Haberawuux Ha
MO ICTAHLIUIO, ABJIACTCSA
1) poroBoii pa3psiIHHK.
2) TpyOuaThIi pa3pAAHUK
3) orpaHUYHTENb NepeHanpsiKeHN i HeJTHHeiTHbIii
(OIIH)
4) BBIXJIOTIHOH MpeAPXpaHUTEIb |

3. [lepenanpsikeHus: Npu OTKIIOUEHUH HEHArPY>KEHHOTO
TpaHchopMaTopa MOKHO OTPaHUYUTH J10 Oe30MacHON
BEJTMYUHBI

-3 I1K-4
JlemoHCcTpUpyeT
YMEHHE OIMPEENSTh
MOCJIEJICTBUS
aBapuitHOTO
(GYHKIIMOHUPOBAHUS
TEXHOJIOTUYECKOTO
000pynOBaHUS
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1) WYHTUPYIOLIMM PEAKTOPOM

2) IyroracsiuM peakTopoM

3) BBIXJIOIIHBIM IPEI0XPaHUTEIEM

4) orpaHMYNTEIEM NepeHanpsiKeH Ui

4. OIIH orpann4uBaoT:
1) TOJIbKO IPO30BBIC MTEPCHANIPSHKCHUS
2) TOJILKO KOMMYTAIIMOHHBIC MTEPEHAIPSKCHUS
3) TOJILKO KOMMYTAIIMOHHBIC U ()epPOPE30HAHCHBIC
nepeHanpsHKeHUs
4) rpo3oBble H KOMMYTAI[HOHHBIE TePeHaANPSIKEHU I

5. JIunum anexrponepenaun HanpspkeHueM 110 kB e
3aIIUINAKOTCA 110 BCEU JUIMHE
1) npu UCTIOIB30BAHUH METANTUYSCKHX OTIOP
2) B citydae OOJIBIION 3arps3HEHHOCTH BO3TyXa
3) npu UCNoJIb30BAHUH €PEBSTHHBIX ONOP
4) npu MPOXOKJICHUH TPACCHI 0 HACSTICHHOMY MYHKTY.

1. KopIryca KOTEJIBHOTO I1eXa W MAIIHHHOTO 3aj1a Ha
QJICKTPOCTAHIIUH 3aIIUIIAOTCA OT MPAMBIX YAapOB MOJIHHUU
1) TPOCOBBIMH MOJTHUEOTBOAAMHU
2) CTep)KHEBBIMU MOJHUEOTBOAAMHU
3) ceT4aTBIMH MOJTHHEOTBOAAMHU
4) xoMOMHAIMEH TPOCOBBIX M CTEPIKHEBBIX
MOJTHHEOTBOIOB.

2. CunoBblie TpaHCGOPMATOPHI B aBTOTPAHCHOPMATOPHI
NpeHa3HAYCHBI
1) JIns moHMXEHUS HAMPSKESHHUS U TOKa
2) Jlnst MOBBINIIEHUST HATIPSDKCHHS M TOKA
3) Juast npeodpazoBaHust HANIPSKEHHS
4) JIns npeoOpa3oBaHus TOKA |

3. Haubonpuryro Bennuuny nepeHanpsbxeHuii B cersax 110 kB
UMEIOT NEepEeHANPKEHNS:
1) BHyTpeHHHUE
2) pe30HaHCHBIE
3) KOMMYTalHOHHBIC
4) rpo3oBbie

4. B MacnsHbpIX 0aKOBBIX BBIKIIOYATENSAX MACIO CIYXKHUT IS
1) TOJBKO JISI TAIIEHUS SIEKTPUISCKOU AYTH
2) TOJBKO ISl H30JISAIUN TOKOBEIYIIUX YacTe
3) TONBKO AJIs CMa3KH METAJUIMYECKHUX JeTalei
4) nuis raleHust Iyrd ¥ W30JIAIUN TOKOBE Y IHX
qgacrei

5. Anmapart, HCKpOBOM MPOMEXYTOK KOTOPOro MpOoOUBaeTCs
IIpU ONPEAECIECHHOM 3HAYEHUH HANPSDKEHUs, HA3bIBAECTCS:

NJ-6 T1K-5
IToka3biBaeT ymeHue
YUUTHIBaTh B3aUMHOE
BIIUSTHUE
AMEKTPOOOOPYIOBAHUS
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1) pa3beuHHUTEND

2) BaKyyMHBI#l BBIKJIIOUATEIh
3) pa3psiAHHUK

4) KOPOTKO3aMbIKATEIb

4.1.3. KourpoJbHas padoTa

KonTtponsHast pabora sBisieTcst GOPMOH OI[EHKH KauecTBa OCBOSHHS OOYJarOIUMCsI OCHOBHON
npodeccroHabHOM 00pa30BaTeIbHON IPOrPaMMBI 110 pa3JieaM JTUCIUIUINHBL.

[To pe3ynbraTam MpPOBEPKU KOHTPOJIBHOU pabOTHI BBICTABIsIETCS OIEHKA. B ToM ciydae, eciu
paboTa BBITIOJHEHA HE TMOJIHOCTHIO, WIM HEBEPHO MPOU3BEACHBI OTACIBHBIE PACUETHI, M3JI0KEHHE
MaTepuasia TIOBEPXHOCTHO, OTCYTCTBYIOT BBIBOJBI, HO paboTa cIaHa JAOCPOYHO U OOyJaromruiics
nMeeT Bpems Ha e€ J0paboTKy, TO OHa BO3BpallaeTcs aBTOPY Ha JopaboTky. OOydaronuiics
JIOJDKEH TIepeieniaTh padoTy C y4eTOM 3aMEeYaHHid ¥ MPEJOCTABUTD JUTsl TPOBEPKH HOBBINM BapHaHT.
JlomryckaeTcst pykonucHoe odopmileHHe paboThl B OTIAENBHOW TeTpamu. Pabora B roTroBOM BHE
JIOJDKHA OBITH MPEIOCTaBICHA Ha MPOBEPKY MPETIOAaBaTENI0 HE MEHee YeM 3a 2 HeJeld 0 Hadaa
9K3aMEHAllMOHHOM CECCHUHU.

[IpemoaBaTens MpoBepsieT KOHTPOJIBHYIO PadOTy M BBICTABIISIET OIEHKY (Tadi.). KonTpomsHas
paboTa ¢ OIEHKOW BO3BPAIIACTCS CTYICHTY.

OOyuaromuecs, He BHITIOJTHUBIINE KOHTPOJIBHBIE pabOTHI, HE IOTYCKAIOTCS 10 CAa4YH dK3aMeHa.

Hlkana Kpurepun oueHuBanus

O1eHKa «OTIIMIHOY KonTponpHasi paboTa BBIIOJIHEHA B CPOK, B IOJHOM OOBEME W Ha
BBICOKOM  ypoBHe. [lpm  Hammcanum  paboTel  OOywaromtuics
MPOJICMOHCTPHPOBAJ HABBIKU M yMeHUs. PaboTa BBITIOJTHEHA aKKypaTHO.

OrneHka «XopoIo» KoutponpHast paboTa  BBINOJIHEHAa, HO C  HE3HAYUTEIbHBIMU
3ameuaHusiMy, OOydaroluics HEJOCTaTOYHO CAMOCTOSATENICH H
UHUIMaTHBeH.  PacyeTbl  mpou3BeACHBl €  HE3HAUYUTEIbHBIMU
norpemHocTsIMU. OdopmiieHne UMeeT HeAOCTaTKH.

Onenka B KOHTpOJIBHOW paboTe MOMyHICHBI MPOCYETHI M OIMMUOKH, c1abo
«yIIOBJIETBOPUTENILHO» | MPOJACMOHCTPHPOBAHbI ~ HABBIKM  Pa0OTBI  C  TEOPETHUYECKUMHU
ncroyHnkamMu. Pabora opopmieHa HeOpexHO.

Onenka Konrtponbnass paGota He BBINOJHEHa, MO0 BBINOJIHEHA C TPyOBIMU
«HEYIOBIECTBOPUTEIHHO» | HApYIIEHUSIMHU TPEOOBaHHIA, HE BHITIOJIHEHA PAKTUYECKasi 4acTh paboThI.

4.2. Ilpounenyphl U OLICHOYHBIE CPEACTBA VISl IPOBEACHNUSI MPOMEKYTOYHOM aTTeCTANH

4.2.3. 3a4eT ¢ OLIEHKOM

3auer ¢ OLICHKOM SIBJISETCS (bOpMOﬁ OIICHKH Ka4ycCTBa OCBOCHUA O6y‘-IaIOH_II/IMCSI OCHOBHOM
HpO(beCCI/IOHaJ'IBHOI\/II 06p3.30BaTCJ'IBHOI71 nporpamMmMbl 1o pasjacjiaM IAUCHHUILJINHBI. IIo pe3yiibTaTaM
3a4ycTa o6yqa10meMyc;1 BBICTABJICTCA OLCHKA «OTIUYHO», «XOPOILIO», «KYHOBJICTBOPHUTCIBLHO),
CHCYHOBJICTBOPHUTCIIBLHO).
3auer MMPOBOAUTCA 11O OKOHYAHWU YTCHUA JIEKIUA U BBIIOJIHEHUS MPAKTUYCCKUX 3aHATHM.
3auer IMPUHUMACTCA MPCTIoAaBaTCIIIMHA, ITPOBOJUBIINMU ITPAKTUYCCKUC 3aHATUA, WA YATAOIUMU
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JEKUUMU TO0 JAHHOM JuCUUIUIMHE. B ciydae OTCyTCTBMsI BEIyLIEro IpenojaBaTelis 3ader
NPUHUMAETCS TPENoAaBaTeieM, Ha3HAYEHHBIM paclopsDKeHHeM 3aBexayomiero kadeapoit. C
paspelieHus 3apeyoniero kadeapoi Ha 3a4eTe MOKET IPUCYTCTBOBATH MPEToiaBaTelb Kadeapsl,
IIPUBJICYEHHBIN JJIs IOMOIIM B IPUEME 3aU€Ta.

[IpucyrcTBUe Ha 3adere mpemnojaBareneid C¢ Apyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacropsuKeHHs PEKTOpa, IMPOPEKTOpa Mo yueOHoM padoTe i 1ekaHa GpaKkylIbTeTa He TOIMYCKaeTCs.

dopma MpOBEJCHUS 3aueTa — YCHIHBLIL ONpPOC hO Ounemam, JOBOJUTCS [0 CBEACHUS
oOydJaromuxcsi B Ha4ajie ceMecTpa.

Jlyig mpoBeieHus 3aueTa BeAYIUN NpenojaBaTellb HaKaHyHe M10JIy4aeT B AeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BPALIAETCS B JIEKAHAT MOCJIE OKOHYAHUS MEPOTIPUSATHS
B JIEHb IPOBE/ICHUSA 3aUeTa UJIM YTPOM CJIEIYIOIIEro JHS.

OOyuaromuecs: MpH sIBKE Ha 3a4eT 00sA3aHbl UMETh MpHU cede 3aU4ETHYI0O KHUXKKY, KOTOPYIO
OHM MPEABABISAIOT IPETIOAABATEIIIO.

Bo Bpems 3auera oOydarommuecs MOTYT TOJb30BaThCS C pa3pelieHus BEAYLIEro
IpernojaBaTelis CIPaBOYHON U HOPMATUBHOM JIUTEPaTypoi, IpYTUMH OCOOUSIMH M TEXHUYECKUMU
CpeICTBaMH.

Bpemsi moarotoBku oTBeTa B YCTHOM (hopMe mpu chade 3adera JODKHO COCTaBIISATH HE
MeHee 20 MUHYT (110 jKeJlaHuI0 00y4aroIerocsi OTBET MOXKET ObITh JOCPOUYHBIM). Bpemst oTBeTa - He
6onee 10 MuHyT.

[IpenogaBaTento MpenoCTaBisIeTCs NPaBO 3a/JaBaTh OOYYAIOUIUMCS JIOTIOJHUTEIbHBIE
BOIPOCHI B paMKax MPOrpamMMbl AUCHHUTIIHHBI.

KauecTBeHHast OLIEHKa «OTJIMYHO», «XOPOLIOY», «YyAOBIETBOPUTENILHO», BHECEHHAs B
3aYETHYI0 KHIWKKY U 3a4€THO-3K3aMEHAIIMOHHYIO BEJIOMOCTb, SIBJISETCS PE3YJIbTaTOM YCIEIIHOTO
yCBOEHHUS yueOHOTO MaTepuasa.

Pesynprar 3adera B 3a4eTHYIO KHMJKKY BBICTABIISIETCA B JIeHb IPOBEIEHHs 3adeTa B
IIPUCYTCTBUM caMoro oOydatomerocs. [IpenonaBarenu HecyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMsI 3alUCEH O pe3yslbTaTaxX MPOMEXKYTOUYHOW aTTeCTAallUu B
3a4E€THO-3K3aMEHALMIOHHYIO BE€IOMOCTb U B 3aUETHBIE KHUKKH.

Ecnu oOyuatomuiics sBWICA Ha 3a4eT M OTKA3aJCs OT MPOXOXKJICHHsI aTTeCTallui B CBA3M C
HEMOJrOTOBJIEHHOCTBIO, TO B 3aY€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb €My BBICTABJISIETCS OLICHKA
«HEYJOBJIETBOPUTEIHHO. .

HesBka Ha 3ayer oTMeyaeTcss B 3a4€THO-3K3aMEHALMOHHOM BEIOMOCTH CJIOBaMHU «HE
SIBUJICSI.

Hapymenue TuCUMIIIMHBI, CIIUCBIBAHUE, UCIOJIb30BAHUE O00YYaIOUIUMUCS HEpa3pelIeHHbIX
IeYaTHBIX U PYKOIMCHBIX MaTepuanoB, MOOWIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB W JPYrMX BHUAOB JMYHOW KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOI
TEXHUKU BO BpeMs 3ayera 3alpelleHo. B ciaydae HapymieHus 3Toro TpeOOBaHUS IperojaBaTellb
00si3aH ynaluTh OOyYarollerocs H3 ayIuTOpUM M MPOCTaBUTh €My B BEJOMOCTH OLIEHKY
«HEYJIOBJIETBOPUTEIHHO.

OOyuaromuMcs, He CIABUIMM 3aueT B YCTAHOBJIEHHBIE CPOKU I10 YBa)KUTEJIbHOM NpHUYUHE,
MH/IMBUyaJIbHbIE CPOKU IPOBEICHH 3aUeTa ONpPeIeIIAtoTCs IeKaHOM (pakynbpTeTa.

OOyuaromuecsi, HMMEIOLIME aKaJAeMUYECKYIO 3a/I0JDKEHHOCTb, CHAlOT 3a4eT B CPOKH,
onpenensgeMble YHuBepcureroM. MHpopmanus o JIMKBUAALUHU 3a0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

JlommyckaeTcst ¢ pa3pellieHus JeKaHaTa U JOCPOYHasl c/ladya 3a4eTa C 3alliCh0 PE3YJIbTaTOB B
9K3aMEHALMOHHBIN JIUCT.

WHBanuapl ¥ JMIa ¢ OrpaHUuYEHHBIMU BO3MOYKHOCTSAMH 3/10POBbsS MOTYT CIIaBaTh 3a4ETHl B
CPOKH, YCTAaHOBJICHHbIE MHMBHIyalbHBIM YU€OHBIM IJIaHOM. MHBaNIM/bI M JIMIIA C OrPAaHUYEHHBIM U
BO3MOXHOCTSIMU ~ 370POBbsl, HMMEIOIIME  HApyLIEHUS  ONOPHO-ABUIaTE]bHOIO  ammapara,
JOIIYCKAIOTCS Ha aTTECTAL[MOHHBIE UCIIBITAHNS B COIIPOBOKIEHUH aCCUCTEHTOB-COMTPOBOKIAIOIX.

[Ipoienypa mpoBeneHUs] MPOMEXKYTOUYHON aTTECTallMU Ui OCOOBIX CIIydaeB H3JIOKEHa B
«ITooxeHNH 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalu 00ydaromuxcs
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no OIIOII 6akanaBpuara, cneuuanutera u Maructparyps» ®I'BOY BO HOxHo-Ypansckuit [AY
(IOYpI'AY-I1-02-66/02-16 o1 26.10.2016 T.).

Ne

OneHouHbIE CpeCTBA

TunoBble KOHTpOJbHBIE 3aJaHus M (UJIM) UHBIE MaTepUalbl,
HEOOXOJMMBIC ISl OLECHKH 3HAHWH, YMEHUWI, HaBBIKOB M (WJIN)

OIlIbITa JCATCIIBHOCTH,

XapaKkTepU3yoIuX cHOpMUPOBAHHOCTD

KOMHGTGHHI/Iﬁ B IpOHECCC OCBOCHUW A AUCHUITJIMHBI

Ko 1 naumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

1.

ok wd

© o

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

21.

22.

Ucropust pa3Butus IucHUIUIUHBI «TeXHUKAa BBICOKHX
HalpsDKEHUW». Bkiag pOCCHMCKMX YYEHBIX B HAyKy O
BBICOKHMX HAIPSKEHUSX.

HNonnszannoHnHsie npoueccsl B razax. [lonstue mmasmel.
Buael nonuzanuu. [loBepxHOCTHASI HOHU3AIUA.

JlaBuHa snexkTpoHOB. JIaBuHHAsT opMa pa3BUTHS pa3psiia.
VYcioBue caMOCTOSTENLHOCTH pa3psija.

OO6pazoBanue crpuMepa. MexaHu3M pa3BUTHS KaTOTHOTO
CTpuMepa.

3akoH Ilamena.
HaIpsDKEHUS Ta30B.
Pa3psan B HeomgHoponHbix mnossix. KoponHublil paspsn (B
JIAaBUHHOM U cTpUMepHOH (hopMax).

[Tonsitne GapbepHOTO A dhekTa.

Brnusane Bpemenu mpmioxkeHus U Ha 3IEKTPUUYECKYIO
MPOYHOCTh Ta3oBoW w3oysimuu  (BombT — cekyHaHas
xapakTtepuctrka - BCX).

KopoHHblii pa3psn Ha TpoBOAax BO3AYIIHBIX JIMHUN
(3aBucumoctu [luka u Maiipa).

Koponnsriit pazpsin Ha moctosaHoM U (yHuUTOnsipHas u
OUMOJISIpHAST KOPOHBI).

MexaHu3M pa3BUTHSL KOPOHHOTO paspsijia Ha MEPEMEHHOM
HaIpsKEHUH.

[lotepn »sHepruMm mnpu KOPOHHPOBAHUM HA JIMHUAX
ceepxBeicokoro U (3aBucumocts JI. Eropomoit m H.
Tuxoneesa).

Pa3psa B BO3/1yxe 0 MOBEPXHOCTH U30JIATOPOB. BiusiHue
TUTPOCKOITUYHOCTH Ha paspsiiHOe HaIpsHKeHUE
MPOMEXYTKA C TBEPABIM JUAJIEKTPUKOM. 3aBUCHUMOCTH
Tennepa.

Pa3zpsa Bnonb npoBoadiel U 3arpA3HEHHON MOBEPXHOCTU
M30JITOPA.

[IpoOoii XKUAKUX AUIIEKTPUKOB (0OIIasi XapaKTepUCTHKA
U OCHOBHBIE (DAaKTOPBI).

Brnusinue Binaru Ha npo0oil KUAKUX JUITEKTPUKOB.
Brnusinue paBnenus Ha npoOOM KUAKUX JUITEKTPUKOB.
Bnusaue TeMITepaTyphbl Ha po0Ooii AKUJTKAX
JURIIEKTPUKOB.

Brnusinue BpeMeHU BO3ACWCTBUS HANPSHKEHUS Ha MPOOOH
KUJKUAX TUDTIEKTPUKOB.

Bnusinue marepuana, TeOMETpUU 3JIEKTPOJIOB, PACCTOSHUS
MEXAy HHUMH ¥ TIONSAPHOCTH Ha MpoOON IKUAKHX
JURIIEKTPUKOB.

Brnusinue 6aprepa Ha MpoOUBHOE HANPSHKEHHE MACISTHOTO
MIPOMEXKYTKA.

CriocoObl  yBeIMYEHUsT MPOOUBHOTO

N-1T11K-4

Bnaneer metonukamu
pacuera rnokasarenei
TEXHOJIOTUYECKOTO
000pyI0BaHUS

N-3T1K-4
JemoHCTpUpyeT
YMEHHE ONPENENSTh
MOCJIEJICTBUS
ABAPUIHOTO
(GyHKIIMOHUPOBAHUS
TEXHOJOTUYECKOTO
000pyI0BaHUS
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24
25
26

27.

28.

29.

30.

31.

. MexaHu3mbl pobost TBEPABIX JMDJIEKTPUKOB
(37IeKTpUYECKH, TETNIOBOH, 3JIEKTPUUYECKOE CTAPCHHUE).

. PazButue tennoBoro npo0os B TBEPAOM JUDIEKTPHUKE.

. IloHsiTHE 0 YaCTUUHBIX pa3psaax.

. BbpicokoBonbTHAA W30JISILMS (xknaccuduxanus).
BbICOKOBOJIBTHBIE HU30JIATOPHI (JIMHEMHbIE, CTAHIIMOHHO-
anmnapaTrHble).

W30m1s111151 BBICOKOBOJIBTHBIX KOHIEHCATOPOB M CHJIOBBIX
TpaHchopMaTopoB.

W301s1111s1 BBICOKOBOJIBTHBIX KaOenell U 3JIeKTPUYECKUX
MallyH.

[Ipodunaktuka mzomsiumu (3agauu U uenu). Msmepenue
COTIPOTHUBIICHUS M30JISIIIUU (TOKOB yTeuku). M3mepenue tg
0.

Metopl OOHapyKeHUs YacTUYHBIX pa3paaoB. MeTombl
perucTpanii  BBICOKOYACTOTHBIX  cocTaBisronux  YP
(YP). KouTpons BiIaxHOCTH wu30s0uu. McnbiTaHue
MOBBIILIEHHBIM HaIPSKEHUEM

YCTaHOBKM Ui TOJY4YEHHsI BBICOKHX IEPEMEHHBIX U
MOCTOSIHHBIX ~ HampsbkeHuid.  KackagHelii  reHepaTtop
MOCTOSIHHOTO TOKa.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.

46.

YCTaHOBKM JUIsi TIOJIYY€HUS BBICOKHX TIEPEMEHHBIX U
MOCTOSIHHBIX ~ HamnpsbkeHuid.  Kackaauelii  reHepatop
ITOCTOSTHHOTO TOKa.

NMnynbcHblE UCHBITaTENIbHBIE YCTAaHOBKH. ['eHepaTop
uMITysibCHBIX TOKOB (I'UT).

N3mepeHune BRICOKUX HAIPSHKEHUN (IIapOBBIC Pa3psTHUKA
U DJIEKTPOCTATUYECKUE BOJILTMETPHI).

Jlenutenu HanpspkeHUs (OMUYECKHMW, €MKOCTHOH U
CMEIIaHHBIN)

Knaccuduxkanus MepeHanpsHKEHUM. Buyrpennue
MepeHanPsHKEHUSL.

I'pozozammra BJI u IIC. 3ammra OT mnpsAMBIX YIapoB
MOJIHUU. 30Ha 3alUThl CTEPKHEBOTO MOJHUEOTBOAA.

30Ha 3alIMUTHl TPOCOBOTO MOJIHKEOTBOAA. ['po30ynopHOCTh
o0wvexToB BJI

CpenctBa 3amutbl OT mnepeHanpspkeHU  (OTKpBITHIE
HUCKpPOBBIE POMEXKYTKH, BEHTHIIbHBIE U  TpyOdarbie
Pa3psSAHUKH, OTPAHUYHUTEIH TepEeHANPIKEHUI).

BonnoBele mpomeccel B smHMAX. lIpenomnenue u
OTPA)KEHUE BOJH B y3JIOBBIX TOUKAX.

[lepenanpsikeHuss MpU HECUMMETPUYHOM OTKIIOYEHUU
¢as.

BonHOBBIE mpoliecchl B 0OMOTKaX TPaHC(POPMATOPOB.
HavansHoe pacmpeneneHue HanmpsbKEHUS BIOIb OOMOTOK
TpaHcGopMaToOpoOB.

Y CcTaHOBUBIIMICS PeXUM (MU MIPUHYXACHHBIA PEKUM) B
o0MOTKe TpaHcopmaropa.

Ilepexoanblii mpomecc B 0OMOTKE TpaHchopMaTopa.
Pacnpenenenue HanpsbkeHHs BAOJIb 0OMOTOK 3-X (pazHOTO
TpaHchopmaTopa.

Ilepexoanblii mporecc B 06MOTKe TpaHchopmaTopa npu

NJ-6 T1K-5
[Toka3biBaeT ymeHue
YUUTHIBaTh B3aUMHOE
BIIUSTHUE
AMEKTPOOOOPYIOBAHUS
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cXeMax COeIMHEHHs OOMOTOK TpaHcdopmaropa 3Be3za ¢
3a3€MJICHHOM U U30JIMPOBAHHON HEUTPAIIAMH.

47. Tlepexoaublii mporiecc B OOMOTKE TpaHchopmaropa IpU
CXeMe COEOMHEHUsT OOMOTOK TpaHchopmaTopa B A.
Ilepenaya BOJMH MepeHANpPSDKEHUS M3 OJHOM OOMOTKH B
APYTYIO.

48. TlepeHanpspKeHMs TIPU OTKIIFOYEHUH HeHarpyxeHHbIX JIDII
1 KOHJIEHCAaTOpPOB

49. TlepeHanpsoKeHHsT TIPU JIYTOBBIX 3aMBIKAHHUAX Ha 3EMITIO.
Hcnonb30BaHue qyroracsiiyx anmnapaTos.

50. KoMMyTanoHHple ¥ JAYrOBbIE IEPEHANpPSHKCHUS B
AIIEKTPUUYECKUX CHCTEMAaX.

51. Pe3oHaHCHbIE TepeHANPSYKEHUS U 3aIIUTa OT HUX.

52. Ocobennoctu 3amuthl cereil HampspkeHuem 0,38 kB ot
I'PO30BBIX MEPEHANPSKECHUMN.

53. OcobOeHHOCTH 3amMTHI ceTeil HampsbkeHneMm 6-10 kB ot
I'PO30BBIX NEPEHANPSKECHUN.

54. TlepenanpskeHuss Ha 00OPYIOBaHHUH, TMOIKIIOYEHHOM K
JTTHHH.

55. PacnipocTpaneHue BOJIH MepEeHANPSHKEHUH BIOJTb TIPOBOIOB
JINHUM.

56. XapakTepucTHKa TPO30BOHW NEATEIBHOCTH W IapaMeTphI
MOJIHHM.

57.O0masi XapaKTepUCTUKA 3alUTHBIX MEPONPUATHA OT
MepeHANPSIKEHUM.

58. O6mras xapakTepucTUKa IMepeHANPHIKCHUM.

59. OCHOBHbIE = TMPUYMHBI  BO3HMKHOBEHHS  aBapUMHBIX
PEKHMOB Ha OOBEKTaX HJIEKTPOIHEPreTUKU, BbI3BAHHBIC
BO3/ICMCTBUEM  CWIBHBIX  JJIGKTPUYECKMX TOJEH W
ANIEKTPOPA3PSATHBIX MPOIIECCOB.

60. McnbiTanuss W30JS0MM  TOBBIIICHHBIM — HaNpsHKEeHHEM
(METO/IbI UCTIBITAHUH ).

61. WcnbeiTanuss wm3ojsauuu  Kabesei, TpaHChOpMAaTOpOB U
BBICOKOBOJIbTHBIX BBOJIOB.

62. Knnaccudukanus U30JISIHIH BBICOKOBOJIbTHOTO
obopynoBanus. Buasl BHyTpeHHEH H30JIAILINN.

[Ixana u KpUTCpUHU OOCHUBAHUA OTBETA 06y11a10mer0051 pCaACTaBJICHBI B Ta6n1/1ue.

Bun arrecranun — 3a4€T ¢ OLEHKOMH

IIxana Kpurepun onenuBanus

OLIeHKa BCECTOPOHHEC, CUCTCMATHUYCCKOC U FJ'IY6OKO€ 3HAaHUC NPOTPAMMHOTIO
«3adYTCHO (OTJ'II/I‘{HO))) Marepurajia, YCBOCHHUC OCHOBHOM H JOIOJHHUTEIBLHOM JINTCPATYpHI,

peKOMeHﬂOBaHHOﬁ nporpaMMoﬁ JUCITUITIINHBI.

OI_[CHKa MOJIHOC 3HaHWC MNpOorpaMMHOIoO Marcpuaia,

YCBOCHHE OCHOBHOU

«3a4YTCHO (XOpOH_IO))) JIMTCPATYPHI, peKOMCHHOBaHHOf/'I B nporpamMmme, HaJIM4ue

COJICPKaHNEC BOIIPOCaA.

MAaJIO3HAYUTEIbHBIX OIIUOOK HIIH HEAOCTATOYHO ITOJIHOC PACKPLITUC

«3a4TCHO

OI.ICHKa 3HAHUC OCHOBHOI'O0 MPOTpaMMHOIO Marcepuajla B MHUHUMAJIBHOM

O6’BCM€, MOrpCITHOCTU HCHPHUHIOUIINAJIBHOIO XadpaKTEpa B OTBCTC Ha
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(YIOBJIETBOPUTEIBHO)» |3K3aMEHE.

Onenka npobensl B 3HAHUAX  OCHOBHOTO  TPOrPaMMHOIO  Marepualia,
«HE 3a4TEHO MPUHLIMIHATIBHBIE OIIMOKH MPH OTBETE HA BOIIPOCHI.
(HEYIOBJIETBOPUTEIBHO )»
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JUCT PETUCTPAIIMU U3SMEHEHUI

Howmep
U3MEHe-
HUsA

Howmepa nmucroB

3aMCHCH-
HBIX

HOBBIX

AHHYJIN-
pOBaH-HBIX

OcHOBaHMUE I BHECEHUS N3MEHEHUI

IHoanuce

PacmmgpoBka
MOANNCH

Jlata
BBCIACHUA
NU3MCHCHUA
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