[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
O0: Bonxoros Muxann NEFTHMEGTEPCTBO (EJIBCKOT'O XO35IMCTBA POCCHUICKOM OEJEPALINN
ﬁ“W““*“W% . ITAPTAMEHT OBEPA30OBAHMSA 1 KAIPOBOM ITOJINTUKH

e TOAVEEH: o EFATIBHOE TOCY TAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE YUPEIKIEHHE

YHMKanbHbIV nporpa

40a6db1879d6a9ee29ec8e0ffb 295461420998 BBICIIEI'O OBPA3SOBAHU S

«KOETPOMEKASTFOEYIAPCTBEHHASI CEJIbCKOXO3SIMCTBEHHA ST AKAJIEMU ST»

Kacbe,qpa I/IH('I)OpMaL[I/IOHHbIX TeXHOJIOT'UI B JJIEKTPO3HEPreTrukKe 1 dBTOrMATUKH

®OH/I
OL[€EHOYHBIX CPEeACTB I10 JUCLUII/IUHE

AJITOPUTMBI Y TIPOT'PAMMBI PACUETA 3JIEKTPUUECKUX CETEM

Kapasaeso 2026



@®oH/I OLIEHOUYHBIX CPEJCTB IIpeJHa3HaueH /s KOHTPOJIS 3HAHWM, YMEHWM W YPOBHS NPHUOOpeTeHHBIX
KOMITeTEHI[MH  aClMpaHTOB  CreluanbHOCTH  4.3.2.  ODJIeKTPOTeXHOMOTMH, 37eKTpoobopyAoBaHWe U
SHEprocHab)kKeHKe arporpOMBIIUIEHHOT0 KOMIUIEKCa TI0 JUCLIUIJIMHE «AJITOPUTMBI M TIPOrpaMMbl pacuera
3/IEKTPUYECKUX CeTeu».

Hukona Honnmc?Ho undpoBO NOANUCHIO:
Hukonain Anekcangposuy Knumos
Cocrapuresb: AnekcaHapoBuY KNNMOB fiara: 2026.04.10 09:53:33 +03'00"

MognucaHo undposon nognucbio: Anekcen

. . Anekcen CepreeBunY AGIOKOB Cepreesu fibnokos
3apenyromuii Kadenpoit [Nata: 2026.04.10 10:58:17 +03'00'



(oHa O1EHOUHBIX CPE/ICTB

ITacnopt

IO CrielanbHOCTH 4.3.2. DIeKTPOTEXHOJIOT UM, 3IeKTPO000pYy10BaHHe U SHEProCHabXeHHe
arporpOMBIIILIEHHOTO KOMILIEKCa
JMUCLIMIIIMHA: AJITOPUTMBI U TTPOrPaMMBbI pacueTa 71eKTPUUECKUX CeTel

HaumeHoBaHue OLI€EHOYHBIX CPEACTB

Ne KoHTponupyeMsle fugakTryeckye Konrposmpyewbie Apyrue oLeHouHbIe
o/n e TMHHLIbI KOMITETEHIIUH TecTbl, KOJ- CpeACTBa
(nm1 ¥X YacTh) BO 3a/JaHU KOJI-BO
U 3a/laHui
1 Meropyka U IporpaMma pacuera K-1, 20
) rapamMeTpoB TpaHc(opMaTopoB K-2
9 Meropyika 4 porpaMma pacuera K-1, 20
) rapaMeTpOB JIMHUM 3/IeKTponepeaau K-2
Meropyika 4 porpaMma pacuera K-1
3. CUMMEeTPUUYHBIX ¥ HeCUMMeTPUUHBIX K—2’ 20
PEXXMMOB 3/1eKTporepesay
Meropyika 4 porpaMma pacuera
4 HaMpspKeHHOCTU 3JIeKTPUYeCcKoro K-1, 20
’ I10/151 B IIPOCTPAHCTBe, OKPY’KarollieM K-2
JIMHUIO 3JIeKTpoIiepeaun
Meropyika 4 porpaMma pacuera
5 HaMpspKeHHOCTU 3JIeKTPUYeCcKoro K-1, 20
' I10/151 Ha ITOBEPXHOCTU IIPOBOJHUKOB K-2
JIMHUU
6 Meropyika 4 porpaMma pacuera K-1, 20
) PEXUMOB JIMHUM 37eKTpoIriepesjaun K-2
Meropyika 4 porpaMma pacuera K-1
7. MOTepb 371eKTpo3Hepruu B ceTsax 0,38 K-2’ 20
kB
Meropyika 4 porpaMma pacuera K-1
8. T10Tepb 3/1eKTPO3Hepruu B cetsix 10 K-2’
kB
Meropyika 4 porpaMma pacuera K-1
9. MOTEePb 3/IEKTPOSHEPTHUH B CeTsAX 35 K—2’ 20
KB u BhI11Ie
10 Meropyika 4 porpaMma pacuera K-1, 20
" | KOMMepYeCcKUX IoTepb K-2
Bcero 200




MeTouKa NpoBe/ieHHsI KOHTPO,Is 110 TPOBepKe 0a30BbIX 3HAHMI N0 JUCHUIUIMHE «AJITOPUTMBI H
NporpaMMal pacuera 31eKTPHYeCKHX ceTei»
| Tema 1. | «MeToaMKa M MporpaMMa pacuera rnapamMeTpoB TpaHcdopMaTopoB»

KoHTposMpyemblie KOMIETeHLUH (M/TH WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aliud U obOydeHusi B 00/1aCTU 3/IEKTPOTEXHOIOTHH,
3/1eKTPO0OOPY/I0BaHUsI U SHEPrOCHAG)KEHHsI arpOMPOMBIIIIEHHOr0 KOMIUIEKCAa Ha YPOBHE METO/O/IOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOMOTUMSIMU TIPU TIPOBEAEHWH HCC/Ie[OBAHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMyIMPOBATh 3a/lauM, MIAHUPOBATb W OCYIIIECTBUTDH TMPOLIECC
UCC/IEIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHO/IOT MM, 3JIEKTPOOOOPYAOBaHUS U SHEProCHAOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCa |
COBEPIIIEHCTBOBAHUsI TAaPaMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6ojiee KBa/TM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasuibHbIl apuaHm omeema
Yem oT/IMUaeTCs cxeMa 3aMelieHus TpaHcdopmarTopa ¥ TIMHHA
TOJILKO ZI00aB/ieH KO3 GULIMEHT TpaHCHOpMaLIIH
+ BMECTO eMKOCTHOU MPOBOAMMOCTH — MHAYKTHUBHasl, 100aB/ieH K03 uipeHT TpaHCchopMarivm
TOJILKO U3MeHeHa eMKOCTHasi POBOAUMOCTb Ha UHAYKTUBHYIO
HeT TI0TepevYHON TTPOBOAUMOCTH
Kakmue norepu MoIjHOCTH BXOJASAT B aCIIOPTHbBIE AaHHbIE TPaHcdopMaTopa
Harpy30uHble M0Tepu
KOMMepuecKue TIoTepu
CyMMapHbIe 10Tepu
+ TIOTepu KOPOTKOTO 3aMbIKaHUsI, TIOTEPU X0JIOCTOr0 X07ia
Kakoii TOK BXOANT B IaCHOpPTHHIE JaHHbIe TpaHcopmaropa
TOK KOPOTKOT'O 3aMbIKaHMUSI
Harpy30uHbIf TOK
+ TOK X0JIOCTOT0 X0/ia
JIOMYCTHUMBII TOK
Yemy paBeH Ko3¢pdpunuent rpanchopmanuu Tpanchopmaropa
+ OTHOILIEHWIO BXOJHOTO HATPSDKEHUST U BLIXOJHOTO HaMPsDKEeHUsT
Pa3HOCTH BXO/IHOTO HAIPSDKEHUSI Y BBIXOJHOTO HarlpsyKeHust
CyMMe BXOZHOT0 HaTPSDKEHUsT U BBIXOAHOTO HaTPsDKEHUST
MIPOU3BE/[eHNI0 BXOAHOTO HATIPSDKEHUST U BEIXOZHOTO HaTIPSDKEeHUsT
3 cK0/IBKHX BeTBel COCTOUT CXeMa 3aMellleHHsl TPeX00MOTOYHOro TpaHncopMaropa
13 AByX
13 ofHOMU
+ U3 Tpex
13 YeTbIpex
CKO/IbKO  aKTHBHBIX COMPOTHB/IEHHH  COJeP)KMT CXeMa 3aMelleHUsl TPexo0MOTOYHOro
Tpancopmaropa
[iBa
OZIHO
+ Tpu
yeThIpe
CKO/IbKO MHJAYKTHBHBIX CONPOTHUB/IEHWI COJIeP)XUT CXeMa 3aMelleHUsl TPeX00MOTOYHOro
Tpancopmaropa
[iBa
OZIHO
yeThIpe
+ Tpu
CKO/IbKO aKTHBHBIX MPOBOAMMOCTeH  COAEP)KHT CXeMa 3aMelleHHus TPexX00MOTOYHOro
TpaHcopmaropa
niBe



+ ogHYy
YeThIpe
TpHU
CKO/IbKO MHJAYKTHBHBIX TNPOBOJAUMOCTeH COAEP)XHT CXeMa 3aMelleHHs TPex00MOTOYHOIo
Tpancopmaropa
niBe
YeThIpe
+ ogHYy
TpHU
Cko/1bKO K03(pduiueHTOB TpaHchopManMy COAEPKUT CXeMa 3aMelleHUsl TPeX00MOTOYHOro
TpaHcopmaropa
+ nBa
yeThIpe
OAVH
TpHU
Kak Ha3bIBalOTCsi 00MOTKH B CXeMe 3aMell[eHUs TPeX00MOTOYHOoro Tpancopmaropa
+ HU3Kasl, CpeJHsisi, BEICOKasI
TriepBasi, BTOpasi, TPeThSI
HVWDKHSIS, CDeHsIsA, T/IaBHast
KOpOTKasi, Cpe/IHss, JTMHHAsT
CKO/IbKO TOTEeph KOPOTKOr0 3aMbIKaHWs BXOJAUT B TMACNOPTHBbIE JaHHbIE TPEX00MOTOYHOIO
Tpancopmaropa
oAHa
[iBa
+ Tpu
yeThIpe
CKO/IbKO HamnpsDKeHHH KOPOTKOIro 3aMbIKaHHMs BXOAMT B NacHOPTHbIE JaHHbIE TPeX00MOTOYHOIO
Tpancopmaropa
oAHa
[iBa
yeThIpe
+ Tpu
CKO0J/IBKO MOoTeph X0/I0CTOr0 X0/ia BXOAUT B MAaCOPTHHIE JaHHbIE TPeX00MOTOYHOr0 TpaHcopMaTopa
+ oaHa
[iBa
yeThIpe
TpHU
CKO0J/IBKO TOKOB X0/I0CTOr'0 X0/1a BXOJUT B MAaCIOPTHHIE JaHHbIE TPeX00MOTOUHOro TpaHcdopmaropa
[iBa
+ OlUH
yeThIpe
TpHU
Kakue norepu ectb B TpaHcopmarope
TOILKO Ha XOIOCTON XOf
TOJIBKO Ha HarpysKy
+ Ha HarpysKy U Ha X0JIOCTOU XO[,
TOJIBKO Ha KOPOHY
Kakum napameTpoM yYHTBIBAKTCSA TPaHC(OPMaTophl IPH pacyere MoTepb
WHAYKTABHBIM TIPO/IO/TbHBIM COTIPOTHB/IEHHEM
+ 3KBUBAaJIEHTHBIM aKTUBHBIM COTIPOTHBIEHUEM
VH/JYKTMBHOU MOMEepeuHoi MPOBOAMMOCTBIO
aKTUBHOM T0TMepeYHON TTPOBOANMOCTEIO
OT Kakoro nacropTHOro JJaHHOT0 3aBHCHT HHAYKTHBHOE CONPOTUB/IeHNe TpaHcdopmaTopa
OT TIOTepb XOI0CTOT0 XOZa
+ OT HarnpspKeHWs1 KOPOTKOT'0 3aMbIKaHUsI
OT MOTepb KOPOTKOT'O 3aMbIKaHUS
OT TOKa XOJIOCTOTO XOZa
OT Kakoro nacropTHOro /JaHHOT0 3aBHCHT aKTHBHAasi IPOBOAUMOCTH TpaHcdopmaropa
+ OT MOTephb X0JI0CTOr0 X0/a



OT HampsDKeHUs KOPOTKOTO 3aMbIKaHHUS
OT TIOTePb KOPOTKOT'0 3aMbIKaHHUS
OT TOKa XOJIOCTOr0 X04a
OT Kakoro nacropTHOro JaHHOr0 3aBHCUT UHYKTHBHAasi IPOBOJUMOCTH TpaHcdopmaropa
OT TIOTepPb XO0J0CTOr0 X04a
OT HampsDKeHUS KOPOTKOTO 3aMbIKaHHUS
OT TIOTePb KOPOTKOT'O 3aMbIKaHHUS
+ OT TOKa X0/I0CTOr0 X04a
YTo He J0/DKHO ObITh NPHBEJAEHO BO BBeJIeHHH HAYYHO-TEXHHYECKOr0 OTYeTa
- OL|eHKa COBPEMEHHOT'0 COCTOSIHUS PelllaeMOi HayYHO-TeXHUUEeCKOH TIPo0/ieMbl
- OCHOBaHMe 1 UCXOJHbIe JaHHBIe /I/1s1 pa3pab0TKu TeMbl
- 0bocHOBaHHe He0OXOJUMOCTH TIPOBEIEHHsT HAyUHbBIX MCCIIe/I0BaHUM
+ pacueTr CTOMMOCTH Pa3pabOTKH TeMbI

MeTo1viKa IpoBe/ieHUs1 KOHTPOJISI

ITapameTpel METOAVKHA 3HaueHue rapaMerpa
IIpenen AMTEILHOCTA BCETO KOHTPOJIS 20 MUHYT
ITocsie10BaTeNbHOCTh BEIOOpA BOIPOCOB CryyaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

Kputepuu oLieHKU:

— 5 0a/UTOB BBICTABJISETCS aCHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSeT 9-10 TeCTOBLIX 3aJaHMI;
CriocobeH MO/roTaB/IMBaTh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX T10 pe3y/bTaTaM
BBITIOJTHEHUSI MCC/IeIOBaHUM; CrMOCOOEH WCC/IeA0BaTh UM MOJIEIUPOBATh  3IEKTPOTEXHUYECKH e
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, phIOHOr0 U JIECHOTO XO3HCTB C LIe/IbI0 ONTUMU3ALN
TPOM3BOZCTBEHHOI O TIPOLIeCca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBU/ILHO PeIlleHo 7 - 8 TeCTOBBIX 3a/JaHMUI.

— 3 Ga/y1a BLICTAB/ISIETCS aCMTMPaHTY, €CJIM  TIPABU/IBHO PeIeHO 5-6 TeCTOBBIX 3aJJaHUMA.

— Hwxke 3 6a/10B OLleHKa aCITUPAHTY He BbICTAB/ISAETCS.

Tema 2. | «MeTo¥Ka ¥ IporpaMma pacueTa napamMeTpoB JIMHHI 1eKTponepefay»

KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aliud U obOydeHusi B 00/1aCTU 3/IEKTPOTEXHOIOTHH,
3/1EKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTPOMBIIIZIEHHOrO KOMITIEKCa Ha YPOBHE METO/OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOMOTMSIMU TIPU TIPOBEJAEHWH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb W OCYIIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHuM B  00/acTH
3/IEKTPOTEXHOIOT UM, 3JIEKTPOOOOPYAOBaHUST U IHEProCHAOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TAaPAMETPOB 3/IEKTPOOOOPY/A0BaHHSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KakK M0/, PYKOBOZCTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasuibHbIl apuaHm omeema
Kakue napaMeTpsbI JIHHHI HCIO/IB3YIOT B TeslerpadHbIX ypaBHEHHAX
COTIPOTHB/IEHUST
MIPOBOAVMOCTH
COTIPOTHBJ/IEHUS U TIPOBOAVMOCTH
+ MaTpULIbl COMTPOTHB/IEHUH U TIPOBOAUMOCTEN
Kakue peXXxuMHbIe HapaMeTphI JIMHUI HaxXoAAT TeaerpadgHbIMH ypaBHeHHAMHA
TOK
HarpsDKeHHe
+ MaTpULIbl TOKOB Y HaIpsDKeHUH
TOK Y HarpsbkeHue



OT KaKMX NapamMeTpoB MCI0/Ib3YI0T MPOU3BO/JHbIE B Te/lerpad)HbIX YPaBHeHUAX
OT TOKa
OT HaTIPSDKEHHUS
+ OT MaTPHI| TOKOB U HalpsDKeHU
OT TOKa W HaIpsDKEeHUsI
Kak Ha3bIBalOTCA ypaBHEHHUSA AB/IAIOIIHECS PellleHHeM Te/lerpa@HbIX ypaBHeHH
+ ypaBHeHUs 2-K ITOJIFOCHUKA
MaTpPUUHbIE YPaBHEHMUSI
y3/I0BbI€ YpaBHEHMUsI
KOHTYDHbBI® YpaBHEHHUsI
3 KaKux YeThIpex MaTPHI| COCTOMT MaTpUIia Mepejauyl THHUH
Al, A2, A3, A4
B1, B2, B3, B4
+A,B,CD
C1,C2,C3,C4
Kakyo pa3MepHOCTb> HMeIT 00001[eHHbIe TapaMeTpbl MAaTPHI[bI NepejauH K- ¢asHoi muanu A, B, C,
D.
+ K*K
2K*2K
K*2K
2K*K
Kakue peXxuMHbIe TapaMeTpbl TIHHUM CBA3LIBAeT MAaTPHI[A MepeAadyu
+ HampsDKeHUs1 ¥ TOKW B Haya/ie C HaMpsDKeHUsIMUA M TOKaMU B KOHLIe
HArpspKeHUs B Hayajie ¥ B KOHIIe C TOKaMU B Hayasie ¥ B KOHLIe
TOKH B Haua/ie ¥ B KOHL[e C HalpSDKeHUsIMU B Havasie ¥ B KOHILIe
HAIpsDKeHUs B Hayajie ¥ TOKH B KOHI[E C TOKaMH B Hauajie ¥ HaMpsDKeHUSIMUA B KOHL[@
Kakas MarpuIiia onuchiBaeT HanpsokeHus ¢as TuHAH
KBaZlpaTHast
CHUMMeTpHYHast
obpaTHast
+cTonbijoBas
Kakas MarpuIiia onucbiBaeT TOKu (a3 IMHUH
KBaZlpaTHast
obpaTHast
+cTonbijoBas
CHUMMeTpHYHast
Kakue runep6o/mueckue (yHKIMM MPHCYTCTBYIOT B BBIPOKEHHMAX /I 0000IeHHBIX MapaMeTpoB
MaTpHIbI Iepeads JTHHHH.
rurnepboIMyecKre TaHreHCh
rurnepboIMyecKrne KOCHHYChI
+ rurnepboMuecKre KOCUHYChl U CHHYChI
rurnepboMyecKrie CUHHYChI
Kakue 13 nepeuyr/IeHHbIX IapaMeTPOB 0THOCATCA K BOJIHOBBIM IapamMeTpaM JIMHHH.
TIPO/I0/IbHBIE COMPOTUBIIEHHUS
TOTepeyHbIe MPOBOAUMOCTH
+ BOJIHOBBI® COITPOTHBIIEHHUST ¥ KOI(UIIMEHTRI pacIipOCTPaHEeH st BOJIH HaIlpsDKEHHST
JUIMHA JIMHAN
Kakue napameTpbl BXOAAT B (GopMyJ/ibl pacyeTa MaTpUIibl aKTHBHBIX CONPOTHB/ICHUH JIMHUH.
+ COIPOTHBIIEHKE ITPOBO/Ia U COMPOTUBIIEHHE 3eMJTHU
TOK
HarpspkeHHe
MOII[HOCTb
Kakue napameTpbl BXoAAT B (opMyJIbI pacueTa MaTpUIbl HHAYKTHBHBIX CONMPOTHB/ICHUH JTHHUM.
TOK
HarpspkeHHe
+ pajiycC IIpoBo/a U ryOrHa 3a/eraHys 06paTHOro MPOBo/a
MOII[HOCTb
JINsA KaKuX 4eThbIPeX YCI0BHBIX BH/IOB MOr0/bl CHATHI XaPaKTePHCTHKH MOTEPh Ha KOPOHY.
COJTHEYHO, 0K IJIUBO, MOPO3HO, CYX0



+ Xopoluasi 1orofa, Cyxou CHer, A0X[b, U3MOPO3b
TEI/10, XOJIOAHO, JOXIJIUBO, CYyX0
MOKPO, CyXO0, TeIl/10, XO/I0ZHO
YTo yyuThIBaeT MaTpPULia aKTUBHBIX CONIPOTUBJ/IEHUM JTNHUH.
+ Harpy304HbIe IOTepu
TOTepU Ha KOPOHY
KOMMepYeCcKHe 1oTepu
NOTepH X0JI0CTOr0 X043
YTo yyuThIBaeT MaTpPUIia aKTUBHBIX IPOBOAMMOCTEH IMHUM.
Harpy3ouHble OTepu
+ MoTepy Ha KOPOHY
KOMMepYecKHe 1oTepu
NOTepH X0JI0CTOr0 X043
OT yero 3aBUCAT NOTEPH Ha KOPOHY
OT HaNpsPKeHHOCTH MarHUTHOTO T0JISt
OT COTIPOTHUBJIEHUS 3eM/IU
+ OT HampPs’KeHHOCTH 3/1eKTPUUYECKOr0 01T
OT TeMIlepaTyphl

Kakyr MaTpuily Hy)KHO 00paTHTb, YTOOBI IO/IyYHTh MAaTPULY YaCTHYHBIX eMKOCTeH.

MaTpULy aKTUBHBIX COTPOTUBJIEHUM

MaTpUILly UHIYKTUBHBIX COTTPOTHUB/IEHUN

MaTpULy KOMILIEKCHBIX IMPO/I0JIbHBIX COMPOTHUBIIEHUN
+ MaTpUIly MOTeHI[MaTbHBIX KO3 PHIIeHTOB

OT 4yero 3aBUCAT 3/IEMEHTHI MaTpUIbl NOTEHLHA/IBHBIX KOI-)(l)(l)I/I].[I/IEHTOB

OT COTIPOTUBJIEHUS 3eM/IU

+ OT KOOp/IMHAT U paJilyCOB TIPOBO/OB
OT TeMIlepaTyphl

OT JlaBJIeHUS

UTo AB/ISIeTCSA NPUYUHON BO3HUKHOBEHHUSI BO3yLIHbIX eMKOCTel JIMHUHU.
+ MPOBOZA U 3eMJIs SIBJISIFOTCS 00K/IaIKaMK KOH/IEHCAaTOPOB, a BO3ZAYX JU3IEKTPUKOM

BJIAXKHBIA BO37YX
Temrieparypa
JlaByieHue

Yto He AO/DKHO OBITH NnpuBEeJ€HO B OCHOBHOM 4acCTH HAYYHO-TEXHUYECKOr'o 0T4YETa

+ 0030p METOIOB MCC/Ie[IOBaHUM
- BLIOOp HaTpaB/IeHUs UCC/Ie[OBAHUH
- TeOpeTUUEeCKHe U/UTH SKCIIePUMEHTA/TbHBIE UCC/TeN0BAHMS
- 000011eHIE U OLIeHKa pe3y/IbTaTOB UCC/IeI0OBAHUIN

MeTo1viKa IpoBe/ieHUs1 KOHTPOJIS

ITapameTpbl METOIUKU

3HaueHUe rapameTpa

IIpenen AUTETLHOCTA BCETO KOHTPOJIS 30 MuUHYT
ITocsie10BaTeNbHOCTh BEIOOPA BOIPOCOB CrnyuaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 20

Kputepuu oneHkKu:

— 5 0a/UI0B BBICTAB/ISETCS ACITUPAHTY, KOTOPBIA MPABU/ILHO BBITTOJTHSIET
3a/laHUiA; CrIOCOOeH TMO/JrOTaB/IMBaTh HAYUHO-TEXHUUYECKHE OTYEeThI, a TakKe MyO/JMKOBaTh WX TIO
pe3ynbTaTaM  BBITIOJIHEHUSI  UCC/IEOBAaHWK;  CrIOCOOeH
3/IEKTPOTEXHUUECKHEe CUCTEMBI B Pa3/IMYHBIX OTPAC/ISX CETbCKOT0, PhIOHOrO U JIECHOTO XO3SHCTB C

1[€/TbF0 ONMTUMH3AL[MU TTPOM3BO/ICTBEHHOTO MPOLIeCca;

— 4 6asu1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBU/ILHO pellieHo 65-85% TeCTOBBIX 3a/jaHUM.
— 3 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPaBHJILHO peiieHo 50-64% TecTOBLIX 3a/jaHui.

— Hwxke 3 6a/10B OLleHKa aCITUPAHTY He BbICTABJISETCS.

Tema 3. | «Meroauka 1 nporpaMmMa pacuera CHMMETPHUHBIX H HECHMMETPHUHBIX PEKHMOB

ncciaenoBaTb u

cBoIlie 85% TecTOBBIX

MO/1e/TMPOBaTh



| JJIEKTponepeaaa»

KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— CcrocobeH K KPUTHUECKOMY aHainM3y, OLleHKe W CHHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aiiud U oOydeHusi B 00/1aCTU 3/IEKTPOTEXHOIOTHH,
3/1EKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTNPOMBIIITIEHHOTO KOMILIEKCa Ha YPOBHE METO[OJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOIOTUSIMU TPU TIPOBEJAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMYIMPOBATh 3a/lauM, MIAHUPOBATb W OCYIIIECTBUThH TMPOLIECC
UCC/IEIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 00opyJoBaHuM B  00/1acTH
3/IEKTPOTEXHO/IOT UM, 3JIEKTPOOOOPYAOBaHUS U SHEProCHAOXKeHHs arpOTPOMBIIIIIEHHOTO KOMILIEKCa |
COBEPIIIEHCTBOBAHUsI TaPaMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HO! /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 60/iee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasuibHbIl 8apuaHm omeema
Kak Ha3bIBaeTcsi MeToi CHMMETPUPOBAaHUsI apamMeTpoB (a3 THHUU
TpaHchopMaLus
+TPaHCIIO3ULIUS
nipeobpa3oBaHue
paccTaHOBKa
3 yero cocrouT cxema 3aMeleHNs] JIMHUAH B ()a3HBIX KOOPJUHATAX
TIPOZIOJIBHBIX COMTPOTHB/IEHUH (a3
TIOTepevyHbIX TPOBOAUMOCTel ¢a3
+COOCTBEHHBIX M B3aMMHBIX COMPOTHBIIEHUH, a TaKKe COOCTBEHHBIX U B3aUMHBIX MTPOBOJMMOCTEH
tba3
WHAYKTUBHOCTEH U eMKOCTel ¢a3
Kakmue pacrionoyxenus ¢a3 TMHUY Ha 0NM0pax BCTPEUYAIOTCSA Yallle BCEro
T0 KBaJpaTy
T10 OKPY>KHOCTH
+TOPU30HTABHOE U M0 TPEYT OJIbHUKY
T0 3JUTUTICY
B kakux AByX (popMax MO)KHO 3aIMCaTh YPaBHEHHA 2-K MOTIOCHUKA JIMHIH
B (hopme b
+B ¢opme Y u H
B popme C
B (hopme D
Kaxkoii j/1MHbI TMHUY CYUTAIOTCA KOPOTKMMH
MeHee 300 kM
+MeHee 150 km
MeHee 400 kM
MeHee 350 KM
B kakux cucreMax KOOPJHHAT MOXXHO NPeACTaBUTH apaMeTpbI Tpexcda3Hou THHUH
B CUMMETPUYHbBIX
B [1eKapTOBBIX
+B (a3HBIX U B TPEX CUMMETPHUYHBIX
B chepruecKux
Kak Ha3bpIBalOTCA N0C/Ie0BaTe/IbHOCTH B KOOP/JUHATAX TPeX CHMMETPUYHBIX COCTaB/IAIOIUX
+npsimasi, oOpaTHasi U HyJieBast
npsimasi, KpyrJjas U KBaJpaTHast
TipsiMasi, CHHYCHas 1 JiorapudmMuyeckas
TriepBasi, BTOpasi U TPeThbs
Kakumu cTaHOBATCA KBafipaTHbIe MaTpMIibl NapaMeTPOB JUHUM NPHU NEePeMHO)KeHHH HX C/eBa Ha
MaTpuily nmpeo0pa3oBaHHMsA U CIpaBa Ha 00pPaTHYKW Marpuly npeo0pa3oBaHus B KOOPJUHATHI TPex
CHUMMEeTPHYHBIX COCTaB/IAIOINX
CTO/101[0BBIMU
CTPOYHBIMU
+1aroHaJabHbIMU
e IMHUYHBIMA



YTto coKpaimjaer MeToj TpeX CHMMETPHYHBIX COCTAB/IAIIHUX 10 CPAaBHEHHID C MeToJoM (a3HbIX
KOOpAWHAT
+UMCII0 ypaBHEHUN
YKC/I0 MaTPUL]
YKC/I0 CTPOK B MaTpuULie
YKCII0 CTONOLOB B MaTpHLe
Jns Kakux ceredl mo yncy (a3 cipaBeyIiB MeTOJ TPeX CHMMETPHYHBIX COCTAaBJIAIOIIAX
c mo0ObIM uKcioM ¢a3
C LIeCThI0 (ha3amu
C nAThI0 dazamu
+c Tpemsi pazamu
Kakumu 3/1eMeHTaMu MOXKHO Mo/ieTnpoBath «k» (asHbIe TMHUAM 3/1eKTponepeaadun
+2k nonmtocHUKaMu
4k monmocHUKaMu
3k rosirocHUKaMu
k monrocHMKaMu
B kakux AByx (popmMax MOKHO 3aIMCaTh ypaBHeHH: «2k» MO/IIOCHIKOB
B hopme Tu R
B (hopme U n I
+B ¢opme Y u H
B hopme S u Q
Kakue Betnunnbl cBsi3biBaet ¢opma H «2k» momrocHuKa
HarpsDKeHUs! B KOHLIe C HarpsDKeHUsIMA B Havasie
TOKHM B KOHL|e C TOKaMH B Hayase
+HanpspKeHWs ¥ TOKW B Hayasle C HalpsDKeHUsIMUA U TOKaMHy B KOHIIe
TOKHM B Hauasie ¥ KOHL|e C HalpsDKeHUsIMA B Hayasie U KOHIIe
Kakmue Betnunnbl cBsi3biBaeT ¢opma Y «2k» nmosmrocHnka
HampsDKeHUs! B KOHLIe C HarpsDKeHUsIMU B Havasie
TOKHM B KOHL|e C TOKaMH B Hayase
HarpsDKeHUsi ¥ TOKW B HayaJsle C HalpsDKeHUsIMA ¥ TOKaMU B KOHL[e
+TOKU B Hauasie ¥ KOHL|e C HallpsDKeHUsIMU B Hayasie U KOHLIe
Kak Ha3bIBalOTCA MaTpUIlbl, U3 KOTOPBIX COCTOMT MaTpHIja nepeaauu «2k» mojarocHuKa
paciIMpeHHbIe TapaMeTphbl
+0000111eHHbIe TTapaMeTpPhI
001111e rMapaMeTpsl
TMO/THBIE TTapaMeTphbl
3 uero cocrout «II» oOpa3Hasi cxemMa 3aMelleHUsI IMHUM J/IeKTPoIepeAaYn
13 MIPO/IONIBHBIX TIPOBOIUMOCTE! U MOMePeYHbIX COMPOTUBIIEHHUM
13 MIPO/IONIBHBIX EMKOCTEH U T0TMepeuHbIX MHYKTUBHOCTelH
13 TIOTIePeYHBIX eMKOCTeN U TIPOJONbHBIX UHYKTUBHOCTeH
+U3 NIPOJO/IbHBIX COMPOTUBIEHUH 1 TTOTIEPEYHBIX TTPOBOAUMOCTEN
3 yero cocTouT NPOAO/IHGHOE CONPOTUB/IEHUE
13 aKTUBHOTO COTIPOTHB/IEHUS] U aKTUBHOM MTPOBOAUMOCTH
+U13 aKTUBHOT'O COTPOTHBJ/IEHUS] U MHAYKTUBHOTO COTIPOTUBJIEHHS
13 aKTUBHOU MPOBOAUMOCTH Y eMKOCTHOW TTPOBOAWMOCTH
13 UHYKTUBHOI'O COMPOTUB/IEHUSI U eMKOCTHOU TTPOBOJUMOCTH
3 yero cocTouT nomnepevyHasi MpOBOAMMOCTb
13 aKTUBHOTO COTIPOTHB/IEHUS] U aKTUBHOM MTPOBOAUMOCTH
13 aKTUBHOTO COTIPOTUBJIEHHUSI M UHAYKTUBHOTO COTIPOTUBJIEHUS
+13 aKTUBHOU MTPOBOAUMOCTH ¥ €MKOCTHOM TIPOBOAMMOCTH
13 UHYKTUBHOI'O COMPOTUB/IEHUSI U eMKOCTHOU TTPOBOJUMOCTH
Eciu mpojo/ibHOE COMPOTHBJ/IEHHE TMPEeACTaB/sieT €000 HWHAYKTHBHOCTb, TO €ro MHHMas
COCTaB/IAIOLLAA
paBHa HYITIO
+0orblIe Hy/IS
MeHblLIIe HYJIsI
paBHA aKTUBHOM COCTaBJISFOILIEH
Ec/iv npoj0/IbHOE CONMPOTHBJ/IEHHE TPe/ICTaB/IsAeT C000i eMKOCTh, TO ero MHMMasl COCTaBJ/IAIOIast
paBHa HYITIO



Oonblire Hy/Is
+MeHbILIe HYJIs
paBHAa aKTMBHOM COCTABJISIIOLIIEH
Yto He MOXKeT GbITh 00HEKTOM HCC/Ie{OBAHUS
- 9KOHOMHYECKHI PErroH
- OTpacib
+ (pusrueckuii 3aKoH
- CTPOUTE/bHBINA KOMITTIEKC

MeTo1MKa IpoBeieHUs1 KOHTPOJIsI

ITapameTpel METOAUKHA 3HaueHue rapaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 30 MUHYT
ITocsie[0BaTeNbHOCTh BEIOOpA BOIPOCOB CryyaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 20

KpuTtepuu oneHKu:

— 5 0a/UTOB BBLICTAB/ISETCS ACIUPAHTY, KOTOPBIA IMPABUILHO BBHIMOIHAET — CBBIMIE 85% TECTOBBIX
3a/]aHWH; CrIocobeH MOAroTaB/IMBaTh HAyYHO-TEXHUUECKUe OTYEThbl, a Takke MyO/JMKOBaTh MX I10
pe3ysbTaTaM  BBITIOJIHEHUSI ~ WUCC/IEOBAaHWM;  CrIOCOOEH  MCC/eioBaTh W MOJIEIUPOBAaTh
3/IEKTPOTEXHUUECKUE CUCTEMBI B Pa3/IMUHBIX OTPAC/IAX CeTbLCKOro, phIOHOr0 U JIECHOTO XO35HCTB C
L[e/IbI0 ONTUMHU3ALY ITPOM3BO/ICTBEHHOI' O TIPOLIeCCa;

— 4 6asu1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBU/ILHO pellieHo 65-85% TeCTOBBIX 3a/aHUM.

— 3 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €CJIM  TIPaBH/ILHO peiieHo 50-64% TecTOBLIX 3a/jaHui.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISAETCS.

Tema 4. ((METO}.'[I/IKEI U MporpamMMa pacuerd HAIIPSAXKEHHOCTH 3JIEKTPUYECKOr 0 I10Jif B
NMPOCTPAHCTBE, OKPY>KAKIII €M JIMHHUIO 3JIEKTPpoOIepedvIn»

KoHTposMpyemblie KOMIETeHLUH (WA WX YaCTH):

— crocobeH K KPUTUUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, AE€MOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U obOyuyeHuss B 00JIaCTH 3/IEKTPOTEXHOIOTUH,
3/1eKTPO0OOPY/I0BaHKsI U IHEPrOCHAG)KEHHUsT arpOTNPOMBIIITIEHHOrO KOMILIEKCa Ha YPOBHE METO[OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOIOTUSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMYIMPOBATh 3a/lauM, MIAHUPOBATb M OCYILIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 00o0pyJoBaHuM B  00/1acTH
3/IEKTPOTEXHO/IOT MM, 3JIEKTPOOOOPYAOBaHUS U IHEProCHAaOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TaPaMETPOB 3/IEKTPOOOOPYA0BaHHS U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/l PYKOBOZCTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bblbepume 00uH npasuibHbIil 6apuaHm omeema
Kakoii MaTpuiieii CBA3aHbI ME&X/y C000i1 HANPSDKEHUs U 3apsiAbl MPOBOJHUKOB IMHUM
+TI0TeHLMaNbHBIX K03 uineHToB
MOTeHLIAAaIoB
eMKOCTel
VHJYKTUBHOCTEN
Kakyro MaTpuily HaJio 00paTuTh, YTO0bI HAMTH 3apsA/bl Yepe3 HaNPsHKeHHs MPOBOJHUKOB
MOTeHLIAAaIoB
eMKOCTel
VHJYKTUBHOCTEN
+TI0TeHLMaNbHBIX K03 uiineHToB
Kakyro ¢pyHknmio copepxar (popMy/ibl BBIUKHC/IEHHS OTeHIHATBHBIX K03G¢ duieHToB
MOKAa3aTe/bHYI0
+norapuMUIecKyo
CTereHHY0
JIpOOHO-paI[HOHATBbHYIO



Ha kakue ABe COCTaB/IAKIHE PACK/IafbIBAETCA BEKTOP HANPsDKEHHOCTH 3/1eKTPHYECKOro Iojis B
TOYKE MPOCTPAHCTBA OKPY’)KaII{NM JTHHHIO
MOJYJb U yTOJ
TIPSIMYIO U 00paTHYIO
+TOPU30HTANTbHYIO U BEPTUKAIBHYIO
JIEBYIO U TIPaBYIO
OT Kakux napaMeTpoB 3aBHCHT HaNPsHKeHHOCTDb YIeKTPUYECKOTr0 MOJIst
TOBKO OT JW3JIEKTPUUECKOW TIPOHULIAEMOCTH Y KOODJWHAT MPOBOJHUKOB
TOJILKO OT KOOPAWHAT MPOBOJHUKOB U 3apsi/iOB
TOJIBKO OT JW3/IEKTPUUECKOW TIPOHUL[AEMOCTH U 3apsi/ioB
+M3eKTPUYeCKOU MTPOHULIAEMOCTH, 3apsJ0B U KOOPJUHAT IIPOBOJHUKOB
Kakyw reomerpuueckyo (Urypy ONMcChbIBaeT CBOMM KOHIIOM BeKTOP HAaNpsHKeHHOCTH
/IeKTPUYECKOro MoJisi BO BpeMeHH!
Kpyr
+3J1/TUIIC
KBajpar
TPEYTrONbHUK
Kakoe yc/ioBHe HCHIoOb3yercs A/ HaXOKJAeHUs] MAKCUMa/JIbHOW HANPSKEHHOCTH 3JIEKTPUUYeCKOro
moJIst
+DPaBeHCTBO HYJIIO TIPOM3BO/IHOM OT HAIPSPKeHHOCTH 110 BpeMeH!
HaMpsDKeHHOCTD TTPYU BpeMeH! PaBHOM HYJTHO
HaTpsDKeHHOCTD TIPYA BPEMEeHU PaBHOM TIEPHOAY
HaTMpsDKeHHOCTD TTPY BpeMeHH PaBHOM TIO/IOBHHE TIeprozia
Kakomy BbIpa)XKeHHI0 paBHa MaKCHMa/IbHAsl HANPS)KeHHOCTh
KOPHIO KBaIpaTHOMY M3 CyMMbI TOPM30HTa/IbHOW Y BEDTHUKAIbHOW COCTABJISFOIINX
CyMMe TOPH30HTaIbHOW 1 BEPTUKAIBHOM COCTAB/ISIOIIAX
+KOpHIO KBaJIpPaTHOMY U3 CyMMBI KBaZ[paTOB rOPU30HTAILHON 1 BEPTUKAIBHOM COCTABIISTIOILINX
Pa3HOCTY TOPU30HTA/IBHON Y BEPTHUKATbHOW COCTABJISTFOLLUX
Kakasn wmaremarnuecKasi eJUHHIIA HCIOJb3yeTCA NPH HAXOKJEHUH [efCTBYIOLIEro 3Ha4YeHUs
MepHOANYeCcKoil (PyHKIHH
Jiorapudmuueckast
TPUTOHOMeETPHUYecKast
ToKa3aresibHast
+UHTerpasn
UemMy paBHO AeHCTBYIOIIee 3HAUEHHE HANPSHKEHHOCTH Y1eKTPUYeCKOoro 1oJist
+KOpDHIO KBa/IDATHOMY W3 CyMMBI KBa/IpaTOB T'OPU30HTAJIBHOM M BEPTUKAIBHON COCTaBISFOLUX
Jle/leHHbIX Ha JBa
CyMMe KBaJpaTOB TOPM30HTA/IbHON ¥ BEPTUKALHOW COCTABJISFOIINX
CyMMe TOPH30HTaIbHOU 1 BEPTUKAIBHOM COCTAB/ISIOIIAX
KOPHIO KBaIpaTHOMY W3 CyMMbI KBaJpaTOB TOPU30HTA/IBLHON U BEPTUKA/IBLHON COCTaB/ISFOLUX
YemMy paBeH HOPMATHB HaNPsHKEHHOCTH 3JIEKTPHUYECKOT0 I0JIsl B TyCTOHACeIeHHOM MeCTHOCTH
+TISITh KU/IOBOJIBT Ha METP
CeMb KUJIOBOJILT Ha METP
TPY KUJIOBO/IbTA HA METP
JIeBSITb KUJIOBOJILT HAa METP
YemMy paBeH HOPMATHB HaNPsSDKEHHOCTH 3JIEKTPHUYECKOT0 I0JIs B CPeJjHe HaceJIleHHOM MeCTHOCTH
CeMb KUJIOBOJILT Ha METP
TPY KUJIOBO/IbTA HA METP
JIeBSITb KUJIOBOJILT HAa METP
+7ecsiTb KUJIOBOJIBT HA METP
Yemy paBeH HOPMATHB HaNPsKEHHOCTH Y1eKTPUYECKOro MoJisA B ¢/1a00 Hace/IeHHOW MEeCTHOCTH
CeMb KUJIOBOJILT Ha METP
TPY KUJIOBO/IbTA HA METP
+TISITHALIATh KUJIOBOJIBT HA METP
JIeBSITb KUJIOBOJILT HAa METP
OT Kakoro napaMerpa He 3aBHCHT 3JIEKTPHYECKOe I10/1e JINHUH
KOODJMHAT TIPOBOZIOB
ceueHus TIPOBO/iA
paguyca paciterienus a3



+CKOpPOCTHU BeTpa
OT KaKoro napamMerpa He 3aBHCHT 3/IeKTPHYeCKoe 0Jie THHUN
KOOp/IMHAT TIPOBO/IOB
ceyeHUsl TTPOBO/A
+aTtMochepHOro JaByieHust
YKC/a MPOBOAOB B ase
Kak Ha3bIBalOTCs1 IMHUM C PABHOW HANPsDKEHHOCTHIO 3/IeKTPHYeCKOro MoJis
TJIaBHbIE
TpsIMble
W30THYThIE
+U30/IMHUU
Eciu mnomnepeyHas TNPOBOAUMOCTb TIPeJCTaB/isieT €000 WHAYKTUBHOCTb, TO €ro MHHMas
COCTaB/IAKOIIAsA
paBHa HYJTIO
Oonblire Hy/Is
+MeHbllIe HYJIs
paBHa aKTUBHOMW COCTaBJISIOLIeH
Ecu nonepeyHasi MPOBOMMOCTH NPEACTaBJIsieT C000¥ eMKOCTb, TO ero MHMMAasi COCTaBJISIIOLIast
paBHa HYJTIO
+0orblIe Hy/Is
MeHbILIe HYJIsI
paBHa aKTUBHOMW COCTaBJISIOLIEeH
Korpa /iuHHsA reHepupyeT PeakTHBHYIO MOIIHOCTh
+TiepesiaBaeMasi MOIITHOCTh MeHee HaTypa/bHOW MOIIIHOCTH
riepeZiaBaemasi MOLIHOCTh O0jiee HaTypaibHOM MOIIHOCTH
riepeZiaBaemMasi MOLJHOCTb MaKCHUMaJslbHa
riepeZiaBaemMasi MOLJHOCTb /IOMyCTUMa
Korpa /iuHUsA NOTpPed,/isieT PeaKTUBHYI0 MOIIHOCTD
riepeZiaBaeMasi MOLJHOCTb MeHee HaTypalbHON MOIHOCTH
+TiepesiaBaeMasi MOIIHOCTh OoJiee HaTypaTbHOW MOILHOCTH
riepeZiaBaemMasi MOLJHOCTb MaKCUMaJslbHa
riepeZiaBaemMast MOLJHOCTb /IOMyCTUMa
YTo He /J0/DKHO ObITh NPUBEAECHO B 3aK/IIOUEHUH 0TUETA
- KpaTKue BbIBO/IbI
- TIPE/IIO’KEHUSI TI0  MCITO/Tb30BAHHUIO Pe3y/IbTaToB
- HApOZIHO XO3sIMCTBEHHAsI 3a/laya
+ pacueT TeXHUKO-IKOHOMHUECKOU 3P PeKTUBHOCTU

MeTo1MKa IpoBeieHUs1 KOHTPOJISI

ITapameTpel METOAVKHA 3HaueHue rapaMeTpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
ITocsie10BaTeNbHOCTh BEIOOpA BOIIPOCOB CryyaiiHas
[Ipepsiaraemoe K0M4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/UTOB BBICTABJISETCS aCHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSIeT 9-10 TeCTOBLIX 3aJaHMI;
CrocobeH MO/roTaBIMBaTh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX T10 pe3y/bTaTaM
BBLITIO/IHEHUSI HWCCIeJOBAHMH; CIIOCOOEeH WCCIeoBaTh M MO/EIHUPOBaTh 3JEKTPOTEXHUUECKHEe
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, phIOHOr0 U JIECHOTO XO3AHCTB C LIe/IbI0 ONTUMU3ALN
TPOM3BOZCTBEHHOI O TIPOLIeCca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIleHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPAHTY, €I TIPABU/IBHO PeIeHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPAHTY He BbICTAB/ISAETCS.

Tema 5. <<METO}.'[I/IKa U MporpamMMa pacuerd HAIIPAHXKEHHOCTH 3JIEKTPUYECKOr 0 110/ Had
MOBEPXHOCTHU NPOBOJHUKOB JIMHUN»




KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aliud U oOydeHusi B 00/1aCTU 3/IEKTPOTEXHOIOTHH,
3/1EKTPO0OOPY/I0BaHUsI U SHEPrOCHAG)KEHHSI arpOMPOMBIIIIEHHOr0 KOMIUIEKCAa Ha YPOBHE METO/O/IOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOMOTUSIMU TIPU TIPOBEAEHWH HCC/IeOBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMyIMPOBATh 3a/lauM, MIAHUPOBATb M OCYIIIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHO/IOTMH, 3JIEKTPOOOOPYAOBaHUST U IHEProCHAOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TAaPAMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXXUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6osiee KBa/M(ULIMPOBAHHOTO pabOTHHKA, TaK
u camocTtositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bblbepume 00uH npasuibHbIil 6apuaHm omeema
Kakoii BuJ HuMeeT pacnpeje/ieHHe HaNpPsHKEHHOCTH 3/1eKTPUMUECKOro TMoJA 10 MOBEPXHOCTH
NPOBO/JHHKOB
T10 KpyTy
+110 3JITATICY
T0 KBaJpaTy
T10 TPEYT O/IbHUKY
Kak Ha3bIBaeTcs siB/leHHEe BOKPYT NPOBOJHUKA MPH 00,IbII0i HaPS)KEHHOCTH JIEKTPUYECKOro MoJIst
+KOpOHa
1Ianka
KerlKa
isAna
N3 KakuxXx COCTaB/JAKIINX COCTOMT HaNpsDKeHHOCTH 3/1eKTPUMUECKOro IoJisi Ha IOBEPXHOCTH
NPOBOHMKA
TOJIbKO TOPU30HTA/ILHON Y BEPTUKAIbHOM COCTABJISIOLUX
TOJILKO U3 COOCTBEHHOW M BEPTHKA/IBHOU COCTABJISFOLIIX
TOJIKO 13 COOCTBEHHOW ¥ FOPU30HTAIbHON COCTABJISTFOLIIX
+13 COOCTBEHHOM, rOPU30HTAIBLHON M BEPTUKATbHON COCTaBJISIOIINX
OT KakuXx /ByX IapaMeTpoB 3aBHCUT pacipe/ie/ieHHe HANPsHKeHHOCTH Ha TOBEPXHOCTH NPOBOHHKOB
+0T BpeMeHH U OT TOYKHU [TOBEPXHOCTH
OT BPEMEHU U TeMIlepaTyphl
OT BPEMEHU U /IaB/IeHUs
OT TeMIlepaTypbl U /1aB/eHUs
OT Kakux mnapaMeTpoOB 3aBHCHUT HaNPHKEHHOCTh 3/1eKTPUUECKOro T0/isi Ha TOBEPXHOCTH
NPOBO/HHKOB
TOJIBKO OT JWU3JIEKTPUUECKON MPOHMLIAeMOCTH U KOOPAUHAT TTPOBOJHUKOB
TOJIBKO OT KOOpJUHAT NMPOBOHUKOB U 3aps/Ji0B
+M3/1eKTPUYEeCKOM TTPOHULIAEMOCTH, 3apsiZiloB M KOOPAUHAT NPOBOJHUKOB
TOJIBKO OT JU3JIEKTPUUECKON MPOHULIAeMOCTH U 3apsiJi0B
Kakoe yc/i0oBue HMCHO/Ib3yeTcA AJAA HAX0XKAeHUSA MAKCHMa/IbHOM HANPSHKEHHOCTH 3/IEKTPUYECKOro
10J1s1 HAa MOBEPXHOCTH NMPOBO/JHHKOB
HarpsyKeHHOCTh MPY BpeEMeHU paBHOM HYJIO
+paBeHCTBO HY/IO MPOM3BOJHBIX OT HATPSDPKEHHOCTH IO BPEMEHMW M OT HalpsDKeHHOCTH T0 TOYKe
TOBEPXHOCTU
HarpsyKeHHOCTh MPY BpeMeHU paBHOM TepUoAy
HaIpsyKeHHOCTh MPY BpeMeHU paBHOM I10/IOBUHE Teproja
Kakylo cTerneHbp MMeeT YypaBHeHHe /Il HAaX0)K/eHHs BpeMeHH, IIPU KOTOPOM HampsHKeHHOCTb Ha
NMOBEPXHOCTH MPOBOJHUKA MaKCUMa/IbHA
TMISATYIO
BTOPYIO
+4eTBepTyIo
TPEeTbI0
YeMy paBHa MaKkCUMa/IbHasi HANIPSHKEHHOCTH Ha OBEPXHOCTH MPOBOAHNKA MIPU MaKCUMyMe 3apsaja
+cymMMe COOCTBEHHOM U Y/IBOEHHOM BHEIIHeH COCTaBJISIOIUX



CyMMe rOpH30HTa/IbHOW U BePTUKAIbHOW COCTABJISIOLAX
cymMe cOOCTBEHHOW M IOPU30HTAIBbHON COCTABJISFOLIIX
cymMMe cOOCTBEHHOW M BEPTHKAIbHON COCTABJISFOLLIAX
YeMy paBHa TOUYKA MOBEPXHOCTH, B KOTOPOH HAaNpsHKeHHOCTb MPOBOJAHUKA MAaKCHMa/bHa
apKCUHYCY OTHOLLIEHUS] BepTUKaIbHON U TOPU30HTAIbHON COCTaBJISIOLMX
apKKOCHHYCY OTHOLIEHUS BePTUKAJIbHON U TOPU30HTAIbHOU COCTaBJISIOLINX
+apKTaHTeHCy OTHOLIEHNS BEPTUKaJIbHON U TOPU30HTAIbHOW COCTaBJISIOIINX
apKKOTaHI'€HCY OTHOLIEHHs BePTUKAJIbHOU U TOPU30HTA/IbHOW COCTaBJISIOINX
YTo mNpPOMCXOJUT C HANPSHKEHHOCTBI) 3/IEKTPUYECKOr0 IO/l HAa IOBEPXHOCTH NPOBOAOB IIpH
yBeJIMUeHHH PacCTOsIHUI MexxAy (azamu TuHUM
+yMeEHbIIaeTCsl
YBEJIMYUBAETCS TIPSIMO MPOMOPLIMOHA/IBHO PACCTOSHUSM
He U3MeHseTCsl
YBEJIMUYUBAETCS TTPONOPLIMOHATBHO KBaJjpaTaM pacCTOSHUM
YTo mNpPOMCXOJUT C HANPSHKEHHOCTBI) 3/IEKTPUYECKOr0 IO/l Ha IOBEPXHOCTH NPOBOAOB IpH
yBe/IHYeHHH PafilyCoB paciienieHus (a3 JTMHAH
YMeHbIIaeTcst
+yBeINUUBaeTCs
He U3MeHseTCsl
YBEJIMYUBAETCS TTPONOPLIMOHATIBHO KBaJjpaTaM pacCTOSHUM
YTo mNpPOMCXOJUT C HANPSHKEHHOCTBI0 3/IEKTPUYECKOr0 IO/ HAa I[OBEPXHOCTH NPOBOAOB IpH
yBeJINYeHNH YK C/ia IPOBOAAOB B (aze
+yMeEHbIIaeTCsl
YBEJINYUBAETCS
He U3MeHseTCsl
YBEJIMYUBAETCS TTPONOPLIMOHATIBHO KBaJjpaTaM pacCTOSTHUM
OT Kakoro napamMeTrpa He 3aBUCAT NapamMeTpPbl TMHUH
KOOp/IMHAT TIPOBO/IOB
ceueHus MpPoOBOJaA
+aTtMochepHOro AaB/ieHUst
YKC/a MPOBOAOB B dase
OT Kakoro napamMeTrpa He 3aBUCAT NapamMeTpPbl TMHUH
KOOp/IMHAT TIPOBOJIOB
ceueHus MPOBOJA
paguyca paciteruienus a3
+CKOpPOCTHU BeTpa
Yto o3HauaeT MapkKa mnposojga AC
+CTaneaqtOMUHUEBBIN MPOBO/IOB
CTa/IbHOU MPOBO/,
MeJIHbII IPOBOZ,
aJFOMUHHEBBIN MTPOBO,
OT KaKoro napamMeTrpa He 3aBHCHT NPOMYCKHasi ClIOCOOHOCTH IMHUH
KOOp/IMHAT TIPOBO/IOB
ceueHus MPOBOJA
paguyca paciteruienus a3
+CKOpPOCTHU BeTpa
OT KaKoro napamMeTrpa He 3aBHCHT NPOMYCKHasi ClIOCOOHOCTH IMHUH
KOOp/IMHAT TIPOBOJIOB
ceueHus IPOBOJaA
+aTtMochepHOro AaByieHust
YKC/a MPOBOAOB B dase
OT Kakux mapamMeTpoB 3aBHMCAT 3/IeKTpUUeCcKUe NapaMeTpbI IPOBo/a
+CeueHus1 U COMPOTHUBJIEHUS
TOJIbKO CeYeHHUs
TOJIbKO COTMPOTHBJIEHUS
MeXaHWYeCKOW MPOYHOCTU
Kak Ha3biBaercs 3(¢eKkT npy HepaBHOMEPHOM pacnpe/ie/leHUH HaNPSDKeHHsA M TOKA BJO/Ib AJIHMHBI
JINHUH
+BOJIHOBOM



HeJTUHeNHBIN
pacripe/ieIuTe/TbHbII
JIMHEeNHBIN
IIpu Kakux A/IMHAX JIMHUM HAYMHAET NPOSIB/IATHCS BOTHOBOH 3¢ deKT
+6ostee 150 km
6omnee 300 Kkm
6omnee 400 km
6omnee 500 Kkm
YTo He J0/DKHO OBITH MPUBEIEHO B MIPU/IOKEHHH 0TUeTa
- TabJIULIbI BCITIOMOTaTe/IbHBIX [IU(POBBIX JAHHBIX
- MMPOTOKOJIBI ¥ aKThI UCTIBITAaHUN
- WUTIOCTPALIMY BCIIOMOTaTe/IbHOT 0 XapaKTepa
+ Hay4yHast HOBHU3Ha UCC/IeJOBaHUU

MeTo1vKa IpoBeieHUs1 KOHTPOJISI

ITapameTpbl METOAUKHA 3HaueHue napaMeTpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryyaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/UTOB BBICTABJISETCS aCHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSeT 9-10 TeCTOBLIX 3aJaHMI;
CriocobeH MO/roTaB/IMBaTh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX I10 pe3y/ibTaTaM
BBITIOJTHEHUSI MCC/IeIOBaHUM; CrMOCOOEH WCC/IeA0BaTh UM MOJIEIUPOBATh  3IEKTPOTEXHUYECKH e
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, phIOHOr0 U JIECHOTO XO3HCTB C LIe/IbI0 ONTUMU3ALN
TPOM3BOZCTBEHHOI O TIPOLIeCca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJ/IbHO PEILeHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/y1a BLICTAB/ISIETCS aCMTMPaHTY, €CJIM  TIPABU/IBHO PeIeHO 5-6 TeCTOBBIX 3aJJaHUMA.

— Hwxke 3 6a/10B OLleHKa aCITUPAHTY He BbICTAB/ISAETCS.

Tema 6. | «MeTo1Ka 4 IporpaMMa pacyera peXXHMOB JIMHUHU 3/IeKTponepejadymn»

KoHTposMpyemblie KOMIETeHLUH (M/TH UX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aliud U obOydeHusi B 00/1aCTU 3/IEKTPOTEXHOIOTHH,
3/1EKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTNPOMBIIIZIEHHOTO KOMITIEKCA Ha YPOBHE METOOJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOMOTMSIMU TIPU TIPOBEJAEHWH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMYIMPOBATh 3a/lauM, MIAHWUPOBATb W OCYIIIECTBUThH TMPOLIECC
UCC/IEIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHOIOT MM, 3JIEKTPOOOOPYAOBaHUS U IHEProCHAaOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUSI TapaMeTPOB 3/IEKTPOOOOPYA0BaHKS U PEXKUMOB PabOThl CUCTEMBI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KakK 10/, PYKOBOZCTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bblbepume 00uH npasuibHbIil 6apuaHm omeema
JI/151 IPOJ0/ILHOTO CONPOTUBI/IeHUs 00001 eHHbIe mapamMeTpbl B u C paBHBI
+COIPOTUB/IEHHIO U HYJIIO
HYJI}O 1 COIIPOTHB/IEHNIO
MIPOBOJAMMOCTH U HYJIIO
HYJIIO ¥ IPOBOAVIMOCTHU
JI/151 monepeYHoW MPOBOAMMOCTH 00001eHHbIe mMapamMeTpsl B u C paBHbBI
COIIPOTHB/IEHUIO U HYJIIO
HYJI}O 1 COIIPOTHBJ/IEHHIO
MIPOBOJAWMOCTH U HYJIIO
+HYJTI0 ¥ TPOBOJUMOCTH
YeMy paBHa 3KBUBA/IEHTHAsA MaTpHIia nepe/jayl yCTPOMCTB, BK/IIOUEHHBIX N0C/Ie0BaTe/IbHO



CyMMe UX MaTpHL] rlepefiaunt
+TpOM3BeJeHNI0 UX MaTpUL] Iiepeaun
CyMMe KBaJjpaToB UX MaTpHL] riepesaun
KOPHIO KBaJIpaTHOMY M3 CYMMBbI X MaTpuL] rlepe/iaund
YeMy paBHO HaNpsUKeHHeE B TOUKe MeTa//INUeCcKoro KOPOTKOro 3aMbIKaHUA
COTPOTHUBJ/IEHHIO
TPOBOJUMOCTH
+HYJTI0
TOKY
Yem MO)KHO MOJIe/THPOBATH 3aMbIKaHue (a3 uepes mepexoJHoe CONPOTUB/IEHHE
€MKOCTBIO
VHJYKTUBHOCTBIO
+aKTHBHOU NMPOBO/IMMOCTBIO
TpaHCchOpPMaTOPOM
Yem MOXXKHO MO/ TMPOBATh 00pbIB (a3
€MKOCTBIO
VHJYKTUBHOCTBIO
TpaHCchOPMaTOPOM
+00/BIIMM aKTUBHBIM COTIPOTUBJIEHUEM
YTo MpOHUCXOANT C HANPsDKeHNEeM OTK/IIOUeHHOM M He3a3eMJIeHHOH (a3pl A/ IMHON JTUHAHN
yYMeHbIIaeTcst
YBEJIMYUBAETCS C IByX CTOPOH
+yBEeJIMYUBAETCS C OTK/IHOUEHHOW CTOPOHBI
YMEHBIIAeTCs C IByX CTOPOH
YTo NpUMEHSAIOT /Il OTPaHUYeHUs HaNPsDKeHUsA B AJINHHOU JIMHUM
TIOTIepeUHbIN KOH/EeHCAaTop
+TI0MepeyHbIl peakTop
TIPOZIOBHBIN PeakTop
TIPOZ0/IbHBIN KOH/IeHCaTop
Yro Heo0X0AHMO 3aaBaTh Ha KOXKAOM yuacTke ¢upepa 0,38 kB npu pacuere norepb
TOJIbKO MapKy MpoBofa
TOJIBKO JI/TUHY
+[JIMHY U ceyeHHe MPOBOJA yuacTKa
PacCTOSHUS MeX/ly OropaMu
MoskeT /i1 0T/IHYATHCS cedeHNe mpoBoja | ¢a3 muauu 0,38 kB
+aa
HeT
TOJIbKO CeyeHue
TOJIBKO JI/TMHA
Yto sAB/IsIeTCA CTAaHAAPTHBIM NIPH 3ajaHNu napameTpos ¢ujepos 10 kB
TOJIbKO CeueHUs MPOoBOJa
TOJIBKO MOIIIHOCTH TPaHC(OpMaTopoB
JTUHBI JTAHUN
+ceueHus TTPOBOZAOB U MOLHOCTH TpaHC(OpMaToOpoB
Kaxkue napameTpsl He 33/Jal0TCsl IPH pacueTe NoTepb 3/IeKTPHUECKHX ceTel
rapameTphl JINHUI
rapameTpbl TpaHC(OPMaTOPOB
rapaMeTpbl KOMITEHCUPYIOIIKX YCTPOWCTB
+TapaMeTpbl MOJTHUEOTBO/ZOB
Kakue napameTpsl He 33/Jal0TCsl IPH pacueTe NoTepb 3/IeKTPHUECKHX ceTel
rapameTphl JINHUI
WCXOJIHbIE JJaHHbIE 110 y3/1aM
+TapaMeTpbl OrpaHUUUTeNIel TiepeHanpsyKeHUst
rapameTpsl TpaHC(OPMaTOPOB
Kakoii BUA MMeIOT y3/10Bble YDaBHEHUS
JIMHEWHBIN
anrebpanvecKui
+He/IMHeNHbINA
TPUTOHOMETPUUECKUI



OTHOCHTE/ILHO Yero pa3oHBaOTCA y3/I0BbIe ypaBHEHHUA HA 0/I0KH
+0THOCUTETbHO 6a/TaHCHPYIOIINX Y3/I0B
OTHOCHUTE/IbHO y3/I0B reHepariun
OTHOCHUTE/IbHO y3/10B Harpy3Ku
OTHOCHUTE/IbHO y3/I0B C KOMITEHCUPYIOIIUMU YCTPOHCTBaMU
Kakue HanpsmkeHUs TIOACTAB/IAIOTCA B y3/I0Bble yDaBHEHHS Ha NepPBoOM HTepaluu
MaKCUMaJ/bHbIe
+HOMUHAJILHbIE
MUHUMa/IbHbIe
JIOMyCTHMBbIe
/10 KaKkoro MoMeHTa MPOAO/DKAIOTCS UTePaljMy NPU PelleHHH Yy3/I0BbIX YPaBHEeHUM
T0Ka BCe HarpsDKeHUsI He CTaHyT paBHbIMU
T0Ka BCe TOKU He CTaHyT PaBHLIMU
+110Ka yTOUHeHUe HalpsKeHW He JOCTUTHET yKelaeMOM TOUHOCTU
T0Ka yTOUHeHWe TOKOB He JIOCTUTHET »KeJlaéMOUW TOUHOCTH
ITo KaKkoMy 3aKOHY HaXOAAT TOKHM BeTBel M0c/ie HaX0K/JeHHs Y3/I0BbIX HallPsDKeHUM
+10 3akoHy Oma
T10 TIeEPBOMY 3aKoHY Kupxroda
110 BTOpOoMY 3akoHY Kupxroda
1o 3akoHy Papajes
Kakoii yacTbIo 10/IHOM MOLIHOCTH SIBJ/ISIeTCS] aKTUBHAsA MOLIHOCTD
+peanibHOU
MHUMOM
TO/IOKUTE/TbHOM
oTpuLaTelbHOU
Kakoii 4acTbI0 10/IHOM MOIIHOCTH AIBJISIETCS1 peaKTUBHAsA MOILHOCTh
peasibHOM
+MHUMOM
TO/IOKUTE/TbHOM
oTpuLaTebHOU
Kakue morepu ecTh B IMHUM 3JIeKTpPoOIiepejauu
Ha XOJIOCTOM X0/
TOJILKO Ha Harpy3Ky
+Ha Harpy3ky 4 Ha KOPOHY
TOJILKO Ha KOPOHY
UTo Ha/I0 yUecTh IPH Mepexo/e 0T pacyera MoTepb MOIHOCTH K MOTePSIM SHEPruu
+rpaduk Harpy3Ku
MaKCUMa/bHYI0 MOIIHOCTh
JIOMYCTUMYIO MOILLIHOCTh
TaHr'eHC yIJia Harpy3Ku
YTo He AB/IAETCA BHOM HAYUHOH MyO/THKAI[UN
- Te3UChI
- Hay4yHble CTaTbU
- MoHOrpaduu
+ Momy/sipHOe U3/jaHue

MeTo1viKa IpoBe/ieHUs1 KOHTPOJISI

ITapameTpel METOAUKHA 3HaueHue rapaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
ITocsie[0BaTeNMBLHOCTh BEIOOpA BOIIPOCOB CryuaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/UTOB BBICTABJISETCS aCHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSeT 9-10 TeCTOBLIX 3aJaHMI;

criocobeH MoAroTaB/IMBATL HAYUHO-TEXHUUYECKHE OTUETEI, d TaKXKe HYGI[I/IKOBEITL HX T10 pe3y/jabTaTaM

BBITIO/IHEHUSA HCCHEAOB&HHﬁ;

criocobeH ncaaeqoBatb M MOAE/TMPOBATH  3JIGKTPOTEXHHUUYECKHU €

CHUCTEMBI B PA3/IMUYHBIX OTPAC/IAX CE/IbCKOrO, pr6HOFO U JIECHOT'O XO3SHCTB C 0eabl0 ONTHUMHK3aluK1

MPpOMU3BOACTBEHHOI' O IIpOLiecCa;



— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBUJIbHO PEIleHO 7-8 TeCTOBBIX 3a/aHUH.
— 3 Ga/y1a BLICTAB/ISIETCS aCMMPaHTY, €I TIPABW/IBHO PEIeHO 5-6 TeCTOBBIX 3aJJaHUMA.

Hike 3 6a/1/10B OLleHKa acCITUpaHTy He BbICTABJISETCS.

Tema 7. | «MeToauKa M IporpamMmMa pacyera norepb 3/1eKTpo3Hepruu B cersx 0,38 kB»

KoHTposMpyemblie KOMIETeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, AE€MOHCTPUPYET
CHUCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aiiud U oOydeHusi B 00/1aCTU 3/I€KTPOTEXHOIOTHH,
3/1EKTPO0OOPYI0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTNPOMBIIIZIEHHOrO KOMITIEKCA Ha YPOBHE METO[OJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Cr1ocob6amu, TEXHOIOTMSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb W OCYIIIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 00o0pyJoBaHuM B  00/1acTH
3/IEKTPOTEXHO/IOT UM, 3JIEKTPOOOOPYAOBaHHUS U SHEProCHAaOXKeHHsi arpOTpPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TAaPaMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThI CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /J0CTOBEPHOCTBIO, KakK M0/, PYKOBOZCTBOM 6ojiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bblbepume 00uH npasuibHbIil 6apuaHm omeema
ITouemy pacuer nMoTephb 3IEKTPOIHEPTrUM B ceTAX 0,38 KB MO)KHO BeCTH Ha OCHOBE «BBIOOPKH»
+0TCyTCTBHE HEOOXOAUMBIX TTPUOOPOB yueTa
OTCYTCTBHE UH)XEHEPHOI'O IlepCoHa/ia
OTCYTCTBYE KaHaJ/IOB CBSI3U
OTCYTCTBYE KOMIILIOTEPOB
Yto npejcTaBiser co00il «BbIOOPKa» MPH pacyeTe MoTepb
Bce duzepsl 0,38 kB
+cimydaiiHo BeiOpaHHbIe Gugepsl 0,38 kB
camble aytiHHLIE Guzeps! 0,38 kB
camble 3arpykeHHbie ¢uzepsl 0,38 kB
Yem MOXXKHO M3MEPHUTDH TOKH B (pujepax, BXOAAIIMX B «BBIOOPKY» 0€3 MX OTK/IIOUeHHU s
amriepmeTrpamMu
MYJIbTUMETpaMu
BOJIbTMETPaMu
+TOKOBBIMU KJIelljaMu
YTo Ccofep)XUT BbIpaKeHHe /I/IA I0Tepb aKTUBHOM MouHocTU B iunnu 0,38 kB
aKTUBHYIO U PeaKTHBHYIO MOLIIHOCTb, HallpsDKeHHe ¥ MHAYKTUBHOE COIIPOTUB/IeHNe
TIOJIHYIO MOILIHOCTb U HallpsDKeHue
+aKTUBHYIO U PeaKTUBHYIO MOLHOCTb, HallpsDkKeHUe U aKTUBHOe COIPOTUBJ/IeHUe
TIOJIHYIO MOILIHOCTb M aKTHBHOE COIPOTHBIIeHHe
UTo copepKUT BbIpaKeHHUe /I 10Teph HanpsokeHus B inHuu 0,38 kB
+aKTUBHYIO U PeaKTUBHYIO MOLHOCTb, HallpsDKeHHe, aKTUBHOE U UHYKTUBHOE COIIPOTHBIIeHHE
TIOJIHYIO MOILIHOCTb U HallpsDKeHue
aKTUBHYIO U PeaKTHMBHYIO MOILLIHOCTb, HallpsDKeHKe 1 akTHBHOe COIPOTHBIIeHHe
TIOJIHYIO MOILIHOCTb M aKTHBHOE COIPOTHBIIeHHe
UTo TaKoe TaHIr'eHC yrjia Harpy3Ku
OTHOLLIEHWE aKTHBHOM MOIIIHOCTH K TOJTHOW
OTHOLLIEHUE PeaKTUBHOM MOIIHOCTU K TMOJHOU
OTHOLLIEHWE aKTHBHOM MOIIIHOCTH K peaKTUBHOMN
+O0THOILIEHUe PeaKTUBHOW MOL{HOCTH K aKTUBHOU
YTo TaKoe 0THOCHTe/IbHbIE IOTEPH MOLIHOCTH
+O0THOILIeHYe [T0TePh MOLIHOCTHU K CaMOM MOIIIHOCTH
OTHOLLIEHWE aKTHBHOM MOIIIHOCTH K PeaKTUBHOM MOIIIHOCTH
OTHOLLIEHWE aKTHBHOM MOIIIHOCTH K MOJTHOW MOLJHOCTH
OTHOLLIEHUE PEeAaKTUBHOM MOIIHOCTU K MOJHOU
UTo TaKkoe 0THOCHTe/IbHbIE [I0TePH HaMPsKeHUs



OTHOLLIEHWE aKTHBHOM COCTaBJISIOLIEN HalpsDKeHUs K PeaKTUBHOW COCTaBJISIOIeN
+O0THOILIeHUe [T0Tephb HANPsDKEHUS K CAMOMY HarpsDKeHUI0
OTHOLLIEHWE aKTHBHOM COCTaBJISAOLEN HalPsDKeHUS K MOZAYIII0 HarpsDKeHUst
OTHOLLIEHUE PeAaKTUBHOM COCTABJISIOLEl HalpsDKeHUs K MOJY/TI0 HallpsyKeHUst
Yem yunTHIBAeTCS HEDABHOMEPHOCTD Harpy3kH mno ¢ga3am mauu 0,38 kB
K03(riieHTOM HepaBHOMEPHOCTH HarpsDKeHUH
CpeJHUM TOKOM
OTHOIIIEHWEM COTPOTHB/IEHWSI HEUTPAIX K COMTPOTHUB/IEHHIO (ha3bl
+ k03¢ GULMEHTOM HepaBHOMEPHOCTH TOKOB
Ot uero 3aBucUT K03¢PuryieHT HEPABHOMEPHOCTH TOKOB
OT (pa3HBIX HATIPSDKEHUN
+0T (ha3HBIX TOKOB, COMPOTHB/IEHN HeldTpanu U (a3bl
OT (pa3HBIX MOIIHOCTEN
OT CyMMBbI ()a3HbIX MOIIHOCTeN
Yemy paBeH K03 (PHUIIHEHT, yUUTHIBAKOIINI rpad K Harpy3Ku
+OTHOILIEHUIO YMCJIa YaCOB MaKCHMaJ/bHBIX MTOTePh K YMC/Iy YaCOB MaKCHMa/bHOM Harpy3Ku
OTHOLLIEHUIO TIOTePb K MOLI[HOCTH
OTHOLLIEHUIO MOIIJHOCTH K MOTepsiM
OTHOLLEHUI0 MaKCUMaJIbHBIX MIOTEPh K MaKCUMa/IbHOW MOLI[HOCTH
Kak onpejenuTs 0THOCUTe/IbHbIE IOTEPH HANPsHKEeHUA U3MepPeHHAMM
PasHOCTb HaNpsDKEHUH B TOJIOBE JIMHUM U Ha Harpy3Ke
+pasHOCTb HaNpsDKeHWH B TOJIOBE JIMHUM U Ha HarpysKe, /lefieHHasi HA HOMUHA/IbHOEe HaTpsKeHHe
PasHOCTb HaMNpsDKEHUS B TOJIOBE JIMHUM U HOMUHAILHOTO HalpsDKeHHs
PasHOCTb HaNpsDKEHUS Ha Harpy3Ke U HOMUHA/IBHOTO HarpsDKeHUsT
Kakue ynpomieHHsi MOXXHO CAelaTb, YTOOBLI ONpeJeIUTh OTHOCHTE/IbLHbIE TOTePH HaNpsHKeHHUs
¢opmyi0¥i Uepe3s TOK B roJI0Be JIMHHH
+TIPUHATH HAarpy3KU U COTIPOTUB/IEHUS TMHUUA MEXY Harpy3KaMy OJUHaKOBBIMHU
TIPUHATH Harpy3KU OJMHAKOBBIMU
TIPUHATH COTIPOTHBJ/IEHHS MEX/y Harpy3KaMy OJUHaKOBBIMHU
TIPUHATD, YTO JIMHUSI COCTOUT M3 OJHOTO yyacTKa
YTo BXOAUT B YIPOLIEHHYI0 (hopMyJIy pacyeTa OTHOCHUTE/IHHBIX 0TePhb HANPSKeHH
COTIPOTHUBJ/IEHHE U TOK JINHUU
COMpOTHB/IeHUe U KO3(ULIMEHT, YUUTHIBAIOIINM UMC/I0 HArPY30K
TOK ¥ K03 OULMEHT, YIYUTHIBAOLUNA YHACIO HAarPy30K
+CyMMapHOe COTpOTUB/IeHWE JIMHUM, TOK B TO/0Be U KOI(QQUIMEHT, YUWUTHIBAIOLIAKA UHCIIO
Harpysok
Yrto BxopuT B (opmy sy Kod(duijueHTa, yUUTHIBAIOIEr0 YHC/I0 HArPy30K
COTIPOTHUBJ/IEHHS] yUaCTKOB JIMHUU
TOKHU Harpy3okK
+4MCII0 Harpy30K
JTMHA TMHAN
K kakoMy 3HaueHHI0 CTPeMHTBHCSI K03 (PHIeHT, yYNTHIBAIOIIUM YM(/I0 Harpy30K NpPH yBe/THYeHHH
HUX YHCIa
K 1,0
+K 0,5
K 1,5
K 2.0
Kakue napamMeTpbl pacCYUTHIBAIOT NPU 00padoTKe «BBIOOPKH»
TIPOLIEHT TOTepb, MaTeMaTUUeCKoe OyKUaHHUe
+TIPOLIEHT TIOTepb, MaTeMaTUUECKOe OXKUZaHWe, CpefHeKBaJpaTUYHOe OTKIOHeHWe, Ko3dduiueHT
BapHaluy, TIOrPelIHOCTb
CpeHeKBaZpaTUUHOe OTK/IOHeHWe, KO3 ULMEeHT BapraLuu
MaTemMaThueckoe O)KUZaHUe, CpeHEeKBaipaTUUHOe OTK/IOHEHHe
TMIPOLIEHT T0Tepb, MOTPELIHOCTh
Kakoii 0/DkHa ObITh OTPELIHOCTh «BBIOOPKH», UTOOBI 0HA ObLIa A0CTAaTOYHOM
MeHee 20 %
MeHee 30 %
MeHee 40 %
+Menee 10 %



YTo [je/1aTh, €C/IH MOTPeIIHOCTh «BbIOOPKH» 00/IbIIast
[IOBTOPUTL U3MEPEHUA U BLIUNC/IEHUS
U3MEHUTL Harpy3Ku
+YBE/IUUUTDb YHCJIO JIMHUH B «BLIOODKE»
B3SITh JIPyTU€ JIMHUN B «BBIOOPKY»
Yemy paBHBI a0CO/TIOTHBIE IOTEPH, €C/TH U3BECTHBI 0THOCHTE/IbHbIE
+IIpOU3BeI€HUI0 OTHOCUTEILHBIX ITOTEPE Ha OTIIYCK 3JIEKTPOSHEPIUU B 3TU CETU
CyMMe OTHOCHUTEJIbHBIX II0TepPh U OTIIyCKa 3/IEKTPO3HEPIUU B 3TU CETU
Pa3HOCTH OTHOCUTE/IbHBIX II0TE€Ph U OTIIyCKa 3/IEKTPO3HEPIUU B 3TU CEeTU
YaCTHOMY OTHOCUTE/IBHBIX ITOTEPE U OTIIYCKA 3/1€KTPOHEPIrUU B 3TU CETU
Kakoii mapameTp npu pacuere norepb M3BeCTeH TOUHO
+ceueHue IPOBOJOB JIMHUU
YHUCJIO YaCOB MaKCUMaJ/IbHBIX ITOTEPh
TaHI'€HC yIJjla Harpy3Ku
[I0TEepU HalpsDKEeHUs
K KakoMy 3HaueHHI0 0THOCHUTE/IbHBIX MOTEPh CTPEMATCA 0YeHb 00/IbIIINE «BHIOOPKH»
10%
20%
15%
+4%
Ha Kakue BONpPOCHI He HA/I0 0TBEUYaTh nepej Myd/MKaiuel CBOMX HaAyYHbIX Pe3y/IbTaToB
+ HaxoAUTECh /iU Bl B OTIyCKe?
- IIpeICTaB/IsIeT /I MaTepuasl HayuHbIi UHTepec?
- MMPaBUJ/ILHO JTU IIPUMEHEHBI MeTO/[bI COOpa, 00pabOTKM U aHa/M3a JaHHBIX?
- €CTb JI1 COOTBETCTBHE MEeX/y COOpaHHBIMHU JJAHHBLIMU M BBIBOAAMH, CZe/TaHHBIMH Ha MX OCHOBE?

MeTo1viKa IpoBeieHUs1 KOHTPOJIS

ITapameTpel METOAUKHA 3HaueHue rapaMmerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
ITocsie10BaTeNbHOCTb BEIOOpA BOMPOCOB CryuaiiHas
[Ipepsiaraemoe K0M4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/UTOB BBICTABJISETCS ACHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSeT 9-10 TeCTOBLIX 3aJaHMI;
CrocobeH TMOo/AroTaBIMBaTh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX 110 pe3y/bTaTaM
BBITIOJTHEHUSI MCC/IeIOBaHUM; CrMOCOOEH WCC/IeA0BaTh M MOJIEIUPOBATh  3IEKTPOTEXHUUYECKH e
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, phIOHOr0 U JIECHOTO XO3AHCTB C LIe/IbI0 ONTUMU3ALN
TPOM3BOZCTBEHHOI O MPOLIeCCa;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBUJ/IbHO PEIleHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/y1a BLICTAB/ISIETCS aCMMPaHTY, €CJIM  TIPAaBU/IBHO PEleHO 5-6 TeCTOBBIX 3aJJaHUMA.

Hike 3 6a/1/10B OLleHKa acITUpaHTy He BbICTABJISETCS.

Tema 8. | «MeToauKa M IporpaMMa pacyera norepb 3JIeKTpo3Heprus B cetsaix 10 kB»

KoHTposMpyemblie KOMIETeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aiud U obOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOIUH,
3/1EKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTNPOMBIIITIEHHOTO KOMILIEKCa Ha YPOBHE METO[OJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Cr1ocobamu, TEXHOIOTUSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMYIMPOBATh 3a/lauM, MIAHUPOBaTb M OCYIIECTBUTDH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 00o0pyJoBaHuM B  00/1acTH
3/IEKTPOTEXHO/IOT UM, 3JIEKTPOOOOPYAOBaHUS U IHEProCHAOXKeHHs arpOTPOMBIIIIEHHOIO KOMILIEKCa |
COBEPIIIEHCTBOBAHUsI TAaPaMETPOB 3/IEKTPOOOOPYA0BaHHSI U PEXKUMOB PabOThI CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HO! /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 60/iee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).



Bbibepume 00uH npasuibHbIll apuaHm omeema
Kakue gaHHbIe HAHOCAT Ha pacyeTHY Kapty ¢uaepos 6-10 kB
+HOMepa y3/10B, CeueHHe U AJUHbI IMHUH, MOLIHOCTH TpaHC(opMaTopoB
TOJILKO HOMEpa Y3710B ¥ MOLJHOCTH TpaHC(opMaTopoB
TOJIbKO HOMepa y3/10B, CeuyeHHe U JJINHbI IMHUU
TOJBKO CedeHue U AJMHBI IMHWN U MOLIHOCTH TPaHC(HOPMaTOPOB
Kakue npu6ops! B «rosioBe» ¢ujepoB 6-10 KB ucrob3yioT 1 pacyeTa norepb
BOJIbTMETPHI
+CYETYMKM aKTUBHOW M PeaKTUBHOW MOIJHOCTH
amIiepMeTpsl
BaTTMETPhI
M3 KakuX Tpex COCTAB/IAIIMX COCTOAT noTepu B dugepax 6-10 kB
TOJILKO Harpy304HbIe B IMHUSX U TpaHCc(hopMaTopax
TOJILKO Harpy304HbIe U XOJIOCTOrO X0Ja B TpaHcdopmaTopax
TOJILKO Harpy304HbIe B IMHUSIX M XOJIOCTOr0 X0/ia TpaHcdopmaTopax
+Harpy3o4Hble B IMHUSX U TpaHC(hOpPMaTopax, X0I0CTOr0 Xo/ia B TpaHcdopmaTopax
Kakum napaMeTpoM yuMTHIBAIOTCA JIMHUH NIPH pacueTe NoTepb
WH/IyKTUBHBIM MIPOZO/BHBIM COMPOTUB/IEHNEM
€MKOCTHO! TOMepeuHoi MPOBOAUMOCTBIO
+3KBUBa/IEHTHBIM aKTUBHBIM COMPOTUB/IEHUEM
aKTHMBHOU TOMepeuHol MPOBOJUMOCTBIO
Kakum napameTpoM y4dTBIBAKTCSA TPaHC(OpPMaTophl IPH pacyere MoTepb
WH/IyKTUBHBIM MIPOZO/BHBIM COMPOTUB/IEHNEM
+3KBUBa/IEHTHBIM aKTUBHBIM COMPOTUB/IEHUEM
VH/JYKTMBHOU MOMNEepeuHoi MPOBOAMMOCTBIO
aKTHMBHOU TOMepeuHol MPOBOJUMOCTBIO
Kakum napamMeTpoM yYHTBIBaeTCsl rpa)MK Harpy3KkH MpH pacuere norepb
+k03¢hduimenTom ¢popmbl rpaduKa Harpy3Ku
BpeMeHeM CHSITUS MOKa3aHu!
OTIyII[eHHOM aKTUBHOM Hepruei
OTITyILl[eHHOW peakTUBHOMN SHepruei
Kak paccuuThIBalOTCs MOTEPH 3HEPrUM X0/I0CTOr0 X0/ja TpaHcdopmaropa
TpOM3BeJieHNe TOKa Ha HamlpsKeHue
TIpOM3Be/ieH1e HalpsyKeHUs Ha TIPOBOJUMOCTh
+Tpou3BeJeHre NoTepb MOIIHOCTH XOI0CTOr0 X0/a Ha BpeMs
TpOM3Be/ieHre TOKa Ha COTIPOTUB/IEHHE
Kak yuuTtbiBaeTcs peajibHas 3arpy3ka Tpancopmaropa
+K03(GUIMEHTOM 3arpy3ku TpaHcdopmaropa
Harpy304HbIMU MOTEPSIMU
TOTepsIMU XOJI0CTOr0 X04a
CyMMapHBIMU MOTepsIMU
OT Kakoro nacropTHOro JJaHHOr0 3aBMCUT aKTUBHOE CONMPOTHUB/IeHHe TpancopmaTopa
OT TIOTepPb XO0J0CTOr0 X04a
OT HampsDKeHUS KOPOTKOTO 3aMbIKaHHUS
+0T MoTepb KOPOTKOI'0 3aMbIKaHUSI
OT TOKAa XOJIOCTOr0 X04a
YeM MOKHO yUeCTh MepPeToK B pyroi ¢ugep 6-10 kB
+3KBUBaJIEHTHBIM TPaHC(OPMaTOPOM, TIOTEPU B KOTOPOM PaBHBI TTEPETOKY
CUEeTYNKOM aKTHBHOW SHEpruH
CUeTYNKOM PeaKTHBHOU SHEepPruu
CUEeTYMKOM aKTUBHOW U DEaKTUBHOW >HEpPruu
YeM MOKHO YyUeCTh BBICOKOBO/IBTHYIO Harpy3ky B ¢ujepe 6-10 kB
CUEeTYNKOM aKTHBHOW SHEpruH
CUeTYNKOM PeaKTHBHOU SHEepPruu
CUEeTYMKOM aKTUBHOW U DEaKTUBHOW >HEpPruu
+3KBUBaJIEHTHBIM TpaHC(OPMaTOpOM, TIOTEPU B KOTOPOM PaBHLI Harpy3Ke
M3 Kakoro yc/JI0BUs HIIETCA ONITHMa/IbHAsA Harpy3ka ¢uaepa 6-10 kB
paBeHCTBa HYJIIO MTOTePb XOI0CTOr0 X04a
paBeHCTBa HY/II0 HarPy30UHbBIX M0Tephb B TpaHcdopmaTopax



+paBeHCTBO HYJIIO MPOU3BOHOM OT CyMMapHbIX MOTePh 10 BpeMeH!
paBeHCTBA HYJII0 HArPy30YHBIX MTOTEPh B JIMHUSX
Kakoe cooTHOIlIeHHe yCTaHaB/MBAeTCA MEK/Jy Harpy30UHbIMH NMOTEPSMH M IMOTEPAMH XO0JI0CTOr0
x0/1a B TpaHc(opMaTopax B peXkuMe MUHIMyMa MoTephb
+OHU PaBHbI IPYT APYTY
Harpy3ouHble [TOTepH B /iBa pa3a Ooibiiie
MOTepH X0JIOCTOr0 X0/ia B /iBa pa3a Oosbliie
Harpy3ouHble MIOTepy B TpaHCHOpMaTOpPaX PaBHLI HArPY30UHBIM ITOTEPSIM B JIMHUSX
B KakoM JuanazoHe uaMeHseTcsa K03 PpuiHeHT 3arpy3ku Tpancopmaropa
or 1 g0 2
+or 0 mo 1
or1lpao3
or 1 o4
Yro o3Hauaet paBeHCTBO () K03 dunmenTa 3arpy3ku Tpancopmaropa
TpaHcdopmaTop paboTas Ha XOJIOCTOM XOAY.
TpaHcopmaTop paboTa ¢ MOIHOCTBIO MeHee HOMUHATbHOM.
TpaHcopmaTop paboTtaa ¢ HOMUHAIBHOH MOIHOCTBIO.
+TpaHcdopMaTop OTK/IFOUEH
Yro o3Hauaet paBeHcTBO 0,05 K03 PuuenTa 3arpy3ku Tpancgopmaropa
+TpaHchopMaTop paboTas Ha XOIOCTOM XOZYy.
TpaHcdopmaTop paboTa ¢ MOIHOCTBIO MeHee HOMUHATLHOM.
TpaHcdopmaTop paboTtan ¢ HOMUHAIBHOH MOIIHOCTBIO.
TpaHC(OpPMAaTop OTK/IFOUEH
Yro o3Hauaet paBeHCcTBO 0,5 Ko3(PduiuenTa 3arpy3ku Tpancopmaropa
TpaHcdopmaTop paboTas Ha XOJIOCTOM XOAY.
+TpaHcdhopMaTop paboTasl ¢ MOIJHOCTEIO MeHee HOMUHA/IBHOM.
TpaHcdopmaTop paboTtaa ¢ HOMUHAIBHON MOIIHOCTBIO.
TpaHC(OpPMaTop OTK/IFOUEH
Yro o3HauaeT paBeHCTBO 1,0 Ko3(dduiuenrta 3arpy3ku Tpancopmaropa
TpaHcdopmaTop paboTas Ha XOJIOCTOM XOAY.
TpaHcgopmaTop paboTa ¢ MOIHOCTBIO MeHee HOMUHATLHOHM.
+TpaHcdopMaTop paboTas C HOMUHAIBHOM MOIIHOCTEIO.
TpaHCc(OpMaTop OTKIHOUEH
OT KaKoro nacnopTHOro AaHHOT0 3aBUCHT HHAYKTHBHOE CONPOTHUB/IeHHe TpaHcdopMaTopa
OT TOTepb X0/I0CTOr0 X0/ia
+0T HanpsPKeHUs: KOPOTKOI'0 3aMbIKaHUSs
OT T0Tepb KOPOTKOI'0 3aMbIKaHUs
OT TOKa XOJIOCTOr0 X04a
OT KakKoro nacnopTHOro AaHHOr0 3aBHCHT aKTHBHAasI MPOBOJUMOCTh TPpaHcdopMaTopa
+0T MOTepb X0JIOCTOr'0 X0/1a
OT HarnpspKeHUs1 KOPOTKOI'o 3aMbIKaHUS
OT IO0Tepb KOPOTKOI'0 3aMbIKaHUs
OT TOKAa XOJIOCTOr0 X04a
OT KakKoro nacnopTHOro AaHHOT0 3aBHCHT HHAYKTHBHAsA MPOBOJUMOCTH TpaHcdopMarTopa
OT TOTepb X0/I0CTOr0 X0/ia
OT HarnpsbKeHUs1 KOPOTKOI'0 3aMbIKaHUS
OT IO0Tepb KOPOTKOI'0 3aMbIKaHUs
+0T TOKa X0JIOCTOr'0 X0/ia
UTo He 0THOCUTCA K IJIaBHBIM CBOMCTBaM Hay4YHOI'0 TeKCTa
- OZJHO3HAUYHOCTh
- 00BEKTUBHOCTD
+ oopMIEHHOCTD
- JIOTUYHOCTb.

MeTo1vKa IpoBe/ieHUs1 KOHTPOJIS

ITapameTpbl METOAUKA 3HaueHue rapaMerpa
IIpenen pUTETBHOCTA BCETO KOHTPOJIS 20 MUHYT
[MocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryuaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10




KpuTtepuu oneHKu:

— 5 0a/UTOB BBICTABJISETCS ACHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSeT 9-10 TeCTOBLIX 3aJaHMI;
CriocobeH TMO/roTaB/IMBATh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX 110 pe3y/bTaTaM
BBLITIO/IHEHUSI HWCCIeJOBAHMH; CIIOCOOEH WCCIe0BaTh M MO/EJHUPOBaTh 3J€KTPOTEXHUUECKHEe
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, PhIOHOr0 U JIECHOTO XO3HCTB C LIe/IbI0 ONTUMU3ALN
TIPOM3BOZCTBEHHOI O TIPOLIecca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIleHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/y1a BLICTAB/ISIETCS aCMMPaHTY, €I TIPABU/IBHO PEIleHO 5-6 TeCTOBBIX 3aJJaHUMA.

Hike 3 6a/1/10B OLleHKa acITUpaHTy He BbICTABJISETCS.

Tema 9. | «MeToauKa M IporpaMmMa pacyera norepb 3JIeKTpo3Heprum B cetsix 35 KB u BbIlie»

KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUUYECKOe TOHMMAaHWe HAyuyHOW Crieldanu3aliud U oOydeHusi B 00/1aCTU 3/I€KTPOTEXHOIOTHH,
3/1eKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTNPOMBIIITIEHHOrO KOMIIEKCA Ha YPOBHE METO[OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Cr1ocobamu, TEXHOMOTMSIMU TIPU TIPOBEJAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET CMOCOOHOCTh (hOpMYIMPOBATh 3a/lauM, MIAHUPOBaTb M OCYIIIECTBUTD TMPOLIECC
UCC/IeIOBAHUST HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHO/IOT MM, 3JIEKTPOOOOPYAOBaHUS U IHEProCHAaOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TAaPaMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThI CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HO! /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 60/iee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bbibepume 00uH npaguibHbIil 6apuaHm omeema
JIJIs1 uero He MPOBOJATCSA PacUeThl MOTEPH
IS OLIEHKU Pe3ePBOB T10 CHMXKEHUIO TT0TEPh
[II7ISI BBISIBJIEHHSI OCHOBHBIX (haKTOPOB TIOTEPh
IU1s1 BBIsIB/IEHNS 3(h(DEKTUBHOCTH MEPOIPUSITHI TI0 CHYDKEHUIO ITOTEPh
+//1 yBe/TUUEHUS TIOTOKOB MOIIIHOCTH T10 TAHUSIM
JIJis1 uero He MPOBOJSATCSA PacueThl MOTEPH
TS OLIeHKH paboThI TofjpaszieneHui
LTSI BBISIBJIEHUSI OUaroB TOTepPh
+/1/11 yMEHBIIIEHUsI TIOTOKOB MOIIIHOCTH T10 JTUHUSIM.
I COCTaBJIeHUsI Oa/IaHCOB.
Kakue mapameTpsl BXOJAT B CXeMY 3aMelleHUsI THHUH
+aKTUBHOE U UHAYKTUBHOE COITPOTUB/IEHUE, aKTUBHASI U €MKOCTHAs TIPOBOIUMOCTh
TOJIbKO aKTWBHOE U UHAYKTUBHOE COIPOTHB/IEHHE
TOJIbKO aKTHBHAsI U eMKOCTHas! TIPOBOJUMOCTh
TOJIbKO aKTUBHOE COITPOTHUBJ/IEHNE M aKTHUBHAsI TPOBOAUMOCTD
Kak paccuuTarh mapamMeTpbl KOPOTKOH JIMHUM, €C/TA W3BECTHBI MOrOHHBIE ITapaMeTPbI
+yYMHO)KUTD TTOTOHHBIE TTAapaMeTPhl Ha JI/TUHY JIMHUH
YMHO)KUTD TTOTOHHBIE TTapaMeTpPhbl Ha KBaZIpaT [JTUHBI TMHUN
CJIOKUTB TIOTOHHBIE TTaPAMETPHI U [JTUHY JTUHUU
CJIOKUTD TIOTOHHBIE TTapaMeTPhI ¥ KBa/IpaT JAJIMHBI TMHAN
OT Kako# (PyHKIMH 3aBUCAT MOTOHHAsA HHYKTHBHOCTh JIMHUH
OT TOKa3aTelbHOU
OT CTeleHHOU
+0T sioraprumMudeckoi
OT IpOOHO-palMOHATLHOM
OT Kako# (PyHKIMH 3aBUCSAT MOTOHHAsA eMKOCTh JIMHUH
OT TOKa3aTebHOU
OT CTeleHHOU
OT IpOOHO-paLMOHATLHOM
+0T sioraprumMudeckoi
YTo yUHuTHIBAeT aKTHBHOE CONMPOTHB/IeHHE TMHUH
TIOTEPH Ha KOPOHY
+Harpy304Hble IOTepH



MarHUTHBIE TI0JIST TMHUU
3J1IeKTpUYeCKUe M0/ TUHUU
YTo yYuThHIBaeT aKTHBHAA MPOBOANMOCTH JINHUHU
+110Tepu Ha KOPOHY
Harpy3ouHble OTepu
MarHUTHBIE TIOJIST TMHUU
3J1IeKTpUYeCKUe M0/ TMHUU
YTo yYuThIBaeT EMKOCTHAsA NPOBOAMMOCTD JTUHUHU
TOTepU Ha KOPOHY
Harpy3ouHble OTepu
MarHUTHBIE TI0JIST TMHUU
+37eKTpUuecKy e oS IMHUU
YTo yuuThIBaeT MHAYKTUBHOE CONPOTHB/IeHHE IMHUH
TOTepU Ha KOPOHY
Harpy3ouHble OTepu
+MarHUTHBIE TI0JIsl TMHUU
5J1IeKTpUYeCKUe M0/ TUHUU
3aueM pacienissoT ¢Ga3bl BHICOKOBO/JIBTHBIX THHUM
+CHU3WTB MIOTEPH Ha KOPOHY
TIOBBICUTh MIOTEPU Ha KOPOHY
CHHU3UTH T0J10/1e1000pa30BaHue
TIOBBICUTB T0J10/1e[000pa3oBaHue
Ha Kakwue JBa THNAa 10 Cr0co0y BK/TIOYeHHs Ae/IATCA KOMIIEHCHPYIOIHe YCTPOHCTBa
+TIpOZO/IbHBIE U TIOTIepEeUHbIe
WHJYKTUBHBIE U €MKOCTHBIE
aKTUBHbIE U PeaKTUBHBIE
peakTOopbI U KOH/IeHCAaTOPbI
Ha kakmue aBa (u3NUeCKNX THIIA [JeIATCA KOMIIEHCHPYIOIHe YCTPOiCTBa
TIPOZO/IbHBIE U TIOTIepeyuHbIe
+UHJYKTUBHBIE U EMKOCTHBIE
aKTUBHbIE U PeaKTUBHbIE
oAHodasHbIe U Tpex(dasHbie
3aueM NPUMEHSIIOTCA eMKOCTHBIE MoNnepevyHble KOMIIeHCUPYHoLIie yCTPOHCTBa
+ 717151 TIOBBILLIEHUsT HaTlPsDKEeHKsI
[Tl CHVDKEHUST HallpsDKeHUsT
JI71s yBeIMUYEHUS TOKa
JI71S1 yMEHbLLIeHUs TOKa
3aueM NPUMEHSITCA MHAYKTHBHBIE MOoNepeyHble KOMIIEHCHPYHOIIiHe yCTPOHCTBa
TSI TIOBBILLIEHHS] HaIIPSDKeHUST
+/J11 CHW>KeHUs1 HalpsDKeHUs
JI71S yBeIUYEHUS TOKa
JI71S1 yMEHbLLIeHUs TOKa
3aueM NPUMEHSHTCA MHAYKTUBHBIE IIPO/{0/IbHbIE KOMIIEHCHPYIOIIIUe YCTPoiicTBa
TSI TIOBBILLIEHHS] HalIPSDKeHUST
+//11 CHU>KEeHHsI TOKOB KOPOTKOI'O 3aMbIKaHUs
TSI TIOHVDKEHUST HaTIPSDKeHUsT
JI71S yBeIUYEHUS TOKa
3aueM NPUMEHSIOTCA eMKOCTHBIE ITPO/10/IbHbIe KOMIIEHCHPYIOIIjHe YCTPOoiicTBa
TSI TIOBBILLIEHHS] HaIIPSDKeHUST
JUTsI TIOHVDKEHUST HaTIPSDKeHUsT
JI71s yBeIMUYEHUS TOKa
+71715 yBe/TUUEHHUs TIPOITYCKHOM CITOCOOHOCTH JIMHUN
YTo NpUMEHSAIOT /I MO/JK/II0UeHUs1 aMIIePMeTPOB B BBICOKOBO/IBTHBIX CETAX
+TpaHcopMaTOpPhI TOKA
TpaHchOpPMaTOPbI HaIPsHKEHKsI
IIYHTBI
CUETYUKH
YTo NpUMEHSAIOT /1 MO/JK/II0UeHUs BOJIbTMETPOB B BHICOKOBOJILTHBIX CETAX
TpaHchOpPMaTopbl TOKa



+TpaHC(hOpPMaTOPbl HANPSDKEHMUST
IIYHTBI
CUETYUKHU
YT0 NPUMEHSIIOT /ISl OAK/TIOUEHHUS CUETYHKOB B BBICOKOBOJIBTHBIX CETAX
+TpaHCc(hOpMaTOpbl TOKA ¥ TPaHC(HOPMATOPBI HATTPSHKEHHST
TOJILKO TPaHC(HOPMAaTOPbI HAMPSHKEHHST
TOJILKO TPaHC(HOPMAaTOpPhI TOKa
IIYHTBI
YTo He Ha/i0 BK/IIOYATH BO BBeJieHHe HAyYHOH CTaThH
- aKTya/IbHOCTh
+ pacyeT TeXHUKO-3KOHOMUUeCKOoro 3¢ dexra
- paHee TIPOBOZAMMbIe MCC/IeZJ0BaHUS
- (hOPMY/TUPOBKY THUTIOTE3bI

MeTo1viKa IpoBe/ieHUs1 KOHTPOJISI

ITapameTpel METOAVKHA 3HaueHue rapaMerpa
IIpenen AMTEILHOCTA BCETO KOHTPOJIS 20 MUHYT
ITocsie10BaTeNbHOCTh BEIOOpA BOIPOCOB CryyaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/UTOB BBICTABJISETCS aCHMPAHTY, KOTOPBIN MPABUILHO BBIMOAHSeT 9-10 TeCTOBLIX 3aJaHMI;
CriocobeH TMO/roTaB/IMBaTh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX T10 pe3y/bTaTaM
BBLITIO/IHEHUSI HWCCIeJOBAHMMN; CIIOCOOEeH WCCIeoBaTh M MO/eJHUPOBaTh 3J€KTPOTEXHUUECKUE
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, phIOHOr0 U JIECHOTO XO3HCTB C LIe/IbI0 ONTUMU3ALN
TPOM3BOZCTBEHHOI O TIPOLIeCca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIleHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/y1a BLICTAB/ISIETCS aCMMPaHTY, €I TIPAaBU/IBHO PEIleHO 5-6 TeCTOBBIX 3aJJaHUM.

Hike 3 6a/1/10B OLleHKa acITUpaHTy He BbICTABJISETCS.

Tema 10. | «MeToMKa 4 IporpaMMa pacyera KOMMepuecKHMX I0Tepb»

KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— crocobeH K KPUTUUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHCTEMaTUUYECKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aliud U obOydeHusi B 00/1aCTU 3/IEKTPOTEXHOIOTHH,
3/1EKTPO0OOPY/I0BaHKsI U SHEProCHAG)KEHHUsT arpOTNPOMBIIITIEHHOrO KOMILIEKCa Ha YPOBHE METO[OJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Cr1ocobamu, TEXHOMOTMSIMU TIPU TIPOBEJAEHUH HCC/Ie[0BAaHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb W OCYIIIECTBUTh TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 00o0pyJoBaHuM B  00/1acTH
3/IEKTPOTEXHOIOT MM, 3JIEKTPOOOOPYAOBaHUS U SHEProCHAOXKeHHsi arpOrpPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TaPaMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KakK 10/l PYKOBOZCTBOM 6ojiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camocTtositenbHO (K-2).

Bbibepume 00uH npasuibHbIl 8apuaHm omeema
YTo BXOAUT B 0a/IaHC YHEPTHH
+reHepalysi, Harpy3kKa, oTepu
TOJIKO I'eHepaLiust
TOJIbKO T0Tepu
TOJIbKO Harpyska
UTo TaKoe 0TYeTHbIE MOTePH
CyMMa OTMYILIEHHON SHepruu U OrJIaueHHOU
Pa3HOCTb OTMYIIEHHON SHEPIUY U SHEPTUH Ha COOCTBEHHBIE HYK/IbI
+0TIyIIeHHast SHEPTHsA MUHYC OIjlaueHHast U COOCTBEHHBIX HYXX[
Pa3HOCTh OTITYILIEHHOW SHePrUU U OIlJlaueHHOM
UTo TaKkoe KoMMepuecKue norepu
CyMMa OTMYILIEHHOW SHepruu U OryiaueHHOU



+Dpa3HOCTb OTYETHLIX TMOTEPb U TEXHUYECKUX MOTephb
OTTyIL[eHHasi SHePTUsi MUHYC OIjlaueHHast U COOCTBEHHBIX HYX[]
PasHOCTb OTMYIEHHON SHEePryuu U OIJIaueHHOU
YTo Takoe JONMYCTUMbIE KOMMepUYeCcKHe IoTepu
+norepu cBsizaHHble ¢ Knaccamyd ToyHocTy TT, TH u 9C
TeXHUUEeCKUe TI0TepH
TOTepU XOJI0CTOr0 X043
MOTepy Ha HarpysKy
YTo Takoe HeJONYCTUMbIe KOMMepUeCKHe IoTepH
Pa3HOCTb KOMMepPYeCKHUX U TEXHUUYECKHX M0Tepb
Pa3HOCTb OTYETHBIX U JIOMYCTUMBIX KOMMepPUYeCKUX MOTepb
PasHOCTb KOMMEpUECKHUX U TOTepb XOJ0CTOro X04a
+pa3HOCTb KOMMepPYeCKHX U JOMyCTUMBIX KOMMePUeCKuX MoTepb
Kak Ha3bIBaeTcss KOMIUIEKC MPHOOPoB TpaHchopMaTop TOKa, TpaHcopMaTrop HanpsDKeHeHs H
TeKTPUYECKHH CYeTUNK
W3MepUTENbHBIN MyJIbT
+U3MepUTeNbHLIN TPAaKT
W3MepUTETbHBIN KOMII/IEKC
M3MepUTeNbHBIN KaHa
OT 4Yero 3aBHCHUT MOTPETHOCTH TPAKTa H3MEPeHHUsT
or Mapku TT
ot mapku TH
+ot1 knaccoB ToudHoctu TT, TH, 5C
oT Mapku 3C
YeM 0T/INUAETCSA MOTPEIIHOCTH TPAKTA H3MEPEHHUs B CTOPOHY 3aBbIIIEHNs] U B CTOPOHY 3aHWKeHHUs
+cocrapstonieit papHoi 0,5 ot kiacca TouHoctu TH
cocTaBsisitolieid paBHoit 0,7 oT kinacca TouHoctd TH
cocrasssitolieid pasHoit 0,8 ot knacca TouHoctd TH
cocrasssitolieid pasHoi 0,9 ot knacca TouHoctd TH
Kak Bbruncisiercs kodgdunuent ¢opmbl rpaduka Harpy3ku mno rpaduky mnorped/isieMbIx
MOII[HOCTeH
OTHOIIIeHHe CyMMBI KBaJJpaTOB MOIIHOCTEe U CyMMapHOU MOLJHOCTA
OTHOIIIeHHe KBa/JpaTa CyMMbI MOIIHOCTeH U CyMMapHON MOILHOCTA
+OTHOIIIeHWe CyMMbI KBa/[paTOB MOIIHOCTEH M KBaJpaTa CyMMbI MOLIHOCTeM, yMHO)KEHHOe Ha
YKC/I0 CTyTneHel rpaduka
OTHOIIIeHHe MaKCUMaJIbHOM MOIJHOCTH W CyMMAapHON MOLHOCTA
CKOJ/IBKO 00bIYHO YHC/IO CTYIEeHel B CyTOUYHOM rpaguke Harpysku
12
+24
30
365
CKO0J/IBKO 00bIYHO YHCJIO CTYNIEeHel B MeCIYHOM rpaduke Harpy3Ku
12
24
+30
365
CKO0J/IBKO 00bIYHO YHC/I0 CTYIIEeHEel B roloBOM rpa)uke Harpy3Ku
+12
24
30
365
Uemy paBeH 3KBHBa/IeHTHbII Ko3(¢unuenT ¢opmbl rpaduka Harpysku, eIl H3BeCTHbI CyTOYHBIH,
MeCSYHBIN U I'0/I0BOH
+TpOM3BeJeHUI0 CYTOYHOI0, MECSTYHOT'O Y TO/I0BOTO
CyMMe CyTOYHOIr'0, MEeCSIUHOTO U TFOZJ0BOTO
CyMMe CYyTOYHOI'0 ¥ MECSIUHOT0
CyMMe MeCSYHOIO Y TO/I0BOr0
Kak Ha3bIBaeTcs y3e B 3/IEKTPUYECKOH CeTH, 00ecreunBaroiuii 6a/lanCc MOLHOCTH B CXeMe
TJIaBHBIN



BLICOKOBOJIBTHBIU
reHepupyoIInn
+06anaHcupyrommi
Kakux 3HaueHM# K/1aCCOB TOYHOCTH MPUOOPOB M3MepeHHsT He CyIeCTBYeT
+7.0
0.5
1.5
2.0
YTo 3aAa0T B reHepUPYIIINX y3/IaX CXeMbI
+aKTHUBHYIO U PEaKTUBHYIO MOL[HOCTb
TOJLKO aKTUBHYIO MOLJHOCTb
TOILKO PeaKTUBHYIO MOLHOCTb
MOTepH MOILHOCTH
YTo 3afa0T B HAarpy304HbIX y3/1aX CXeMbI
TOLKO aKTUBHYIO MOLJHOCTb
+aKTUBHYIO U PEaKTUBHYIO MOL[HOCTb
TOILKO PeaKTUBHYIO MOLHOCTb
aKTUBHBIE TIOTEpPH
Kakmue ypaBHeHHUSs HCNIO/IB3YIOT AJIAA HAXO)KAEHNsI HAalIPsDKeHUH B y3/IaX CXeMbl
+y3/10BbIe
KOHTYpHbIe
JIMHelHbIe
TPUTOHOMETPUYECKH e
YTo CBS3bIBAeT y3/I0BbIe HANPSDKeHUsI U TOKH
MaTpulia CoequHeHu
MaTpULa KOHTYPHBIX COMPOTUB/IEHUH
+MaTpHLIa y3/I0BbIX POBOJUMOCTeMN
MaTpuia 3.1.C.
YTo /e/1al0T nepes pacueToM CXeMbl 3/IEKTPHYECKOH ceTH
+HYMEpYIOT y3JIbl
HYMEpYIOT BETBU
HYMepYIOT TpaHC(HOPMAaTOPhI
HYMepYIOT JTMHUU
YTo He Ha/i0 BK/IIOYATh B BHIBO/ABI HAYYHOU CTaTbH
- COTOCTaB/IeHUEM TIOTyUYeHHBIX Pe3y/IbTaTOB C 3asiBJIEHHOM LIe/Tbi0
- 3HaueHue paboThI Ayis1 OyAYLIMX UCCIIeJOBaHUH
+ pacuer TeXHUKO-3KOHOMHUecKoro 3¢dekra
- KOHKDEeTHBbIe 110Ka3aTe/ly TeXHUKO-3KOHOMUUecKoro 3¢ dekra

MeTo1MKa IpoBeieHUs1 KOHTPOJISI

[TapameTpbl METOIUKU

3HaueHUe rapameTpa

Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
ITocsie10BaTeNbHOCTh BEIOOpA BOIIPOCOB CrnyuaiiHas
[Ipepsiaraemoe K0M4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/UI0OB BBICTABJISIETCS ACTIMPAHTY, KOTOPBIN MPABUIBLHO BBITIOTHSET

criocobeH TOATOTaB/IMBATh HAYYHO-TEXHUUECKHEe OTUEThI, a TaKKe MyO/IMKOBAaTh UX 110 pe3y/bTaTaM
criocobeH HCCeoBaTh M MOZENTUPOBATh  3IeKTPOTeXHUYecKHe
CUCTEMBI B Pa3/IMYHBIX OTPACJISIX CETBCKOr0, PHIOHOTO M JIECHOT'O XO3SHCTB C 11e/TbI0 ONMTUMHU3aLIAH

BBITIO/IHEHUSA HCCHEAOB&HHﬁ;

MPpOMU3BOACTBEHHOI' O IIpOLiecCa;

— 4 6a/u1a BBICTAB/ISIETCS aCITUPAHTY, €C/IM  TIPAaBUJIbHO PEILeHO 7-8 TeCTOBBIX 3a/aHUH.
— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPAHTY, €CJIM  TIPAaBU/IBHO PEIleHO 5-6 TeCTOBBIX 3aJJaHUMA.

Hike 3 6a/1/10B OLleHKa acITUpaHTy He BbICTABJISETCS.

9-10 TecCTOBBIX 3a/laHUN;



@DoH/ TeCTOBBIX 3aJaHUU
AJisl IPOMEXYTOYHOI'0 KOHTPOJIsl 3HaHH 10 JUCHUIIMHE
(A1 aCIUPAHTOB OYHOM M 3a04HOI ()OpM 00yueHH )

(DOH,Z[ TeCTOBBIX BB/Z[BHI/Iﬁ AJid TIPOMEXXYTOUHOI'O KOHTPOJIA 3HAHUH [0 AUCLIATIIIMHEe ('l)OpMI/IPy'ETCH us3
TeCTOBBIX BBABHHﬁ, npeACTaB/JI€HHBIX B pa3eiaX

Ne Kos-Bo TecToBBIX
KoHTponupyeMsle fuakTHUecKre euHULbI o
n/n 3a/jlaHum
1 MeToMKa ¥ mIporpaMma pacyeTa rapaMeTpoB TpaHCOpMaToOpOB 20
7 Mertopuka 1 riporpaMMa pacyeTa rapaMeTpoB JIMHUM 20
IeKTponepesay
3 Meropyika U porpaMma pacuera CUMMETPUYHBIX U 20
HEeCUMMeTPUYHBIX PeXKUMOB 3JIeKTpoIiepesayd
4 Mertopyka U iporpaMMa pacueTa HarpspKeHHOCTH 3JIEKTPUYEeCKOr 0 20
T10J1s1 B IPOCTPAHCTBe, OKPY)KaIoL[eM JIMHUIO 3JIeKTpollepeaun
5 Mertopyka U porpaMMa pacueTa HarpspKeHHOCTH 3JIEKTPUYECKOr 0 20
T10J151 Ha [TOBEPXHOCTU POBOJHUKOB JIMHUU
6 Mertopuka 1 mporpaMMa pacyeTa peXWMOB JIMHUN 20
JIeKTponepesauu
v Mertopyika 4 porpaMma pacueTa 11oTepb 3JIeKTPOIHEPIUU B CeTsX 20
0,38 kB
8 Mertopyika U porpaMma pacueTa I1oTepb 3JIeKTPO3HEPIUU B CeTsX 20
10 kB
9 Mertopyika 4 porpaMma pacueTa 1oTepb 3JIeKTPO3HEPIUU B CeTsX 20
35 KB u BbIlLIe
10 MertopyKa 4 IporpaMMa pacuera KOMMepUYeCcKUX IoTepb 20
nroro 200

MeTo/1viKa IpOBeieHUsT KOHTPOJISI

[TapaMeTpbl METOAUKHU

3HaueHMe TTapaMeTpa

[1pesien AMUTENIBHOCTY BCETO KOHTPOJIS 60 MUHYT
[Tocres0BaTe/IbHOCTD BIOOPA paszienos TocneoBaTebHas
[Toces0BaTe/IbHOCTD BbIOOPA BOIIPOCOB CiyuaiiHas
[1pesiaraemMoe KOJIMYeCTBO BOIIPOCOB U3 OJHOIO

KOHTPO/IPYEMOro pasziesna 3
[1pes1araemMoe KOIMYeCTBO BOIIPOCOB 30

Kputepuu orjeHku:

5 0a/UIOB BBLICTAB/ISIETCS aCMMPAHTY, KOTOPBIM MpPaBUILHO BhIMOMHAET 28-30 TECTOBBIX 3a/laHUM;
CrocobeH TMOo/roTaBIMBaTh HAYUHO-TEXHUUECKHE OTUEThI, a TAKXKe MyD/IMKOBaTh UX 110 pe3y/bTaTaM
BBLITIO/IHEHUSI HWCCIeJOBAHMH; CIIOCOOEeH WCCIeoBaTh M MO/EJHUPOBaTh 3J€KTPOTEXHUUECKHEe
CHCTeMBI B Pa3/IMUHBIX OTPAC/ISAX CEIbCKOr0, phIOHOr0 U JIECHOTO XO3SHCTB C LIe/IbI0 ONTUMU3ALN
TIPOU3BO/ICTBEHHOI O IIPOLIeCca;

4 6a/1/1a BLICTAB/ISIETCsT aCTIMPAHTY, eC/TA MTPAaBU/IBHO pelieHo 23-27 TeCTOBBIX 3a/JaHHi;

3 0aJ11a BLICTAB/ISI€TCA aCIMPAHTY, €C/IA  TIPABUJIBHO pellieHo 18-22 TeCTOBBIX 3a/IaHUM.

Hike 3 6a//10B OLleHKa acITUpaHTy He BbICTABJISETCS.
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