MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa No 32

YTBEPXJIAIO
PyxoBoauTens 00pa3oBaTebHON IPOTrPaMMBI

JIOII.,K.T.H.,JIOII.

(IOTDKHOCTB, Y. CTEIEHb, 3BaHUE)

0.41. Conénas
(MHHIHAIIBL TITHIS)
(Ype
(Toamnuce)
«28» mas 2026 T

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«OCHOBBI peleitHOM 3aIIUThl U ABTOMATHUKHU»
(HaumeHOBaHUE JUCIUILUIMHbI)

KO,I[ HaIlTpaBJICHUA HO,[[I‘OTOBKI/I/

13.03.02
CTeUATBHOCTH

HanmenoBanmne HaIltpaBJICHUA
HO,I[FOTOBKI/I/ CIICIUaJIbHOCTH

DNEeKTPOIHEPTeTUKA U DJIEKTPOTEXHUKA

HaumenoBanue HanpaBieHHOCTH/

SHCPFCTI/I'-ICCKI/IG QJICKTPUICCKUEC MAIINHBI

CHelHanu3aluu
®dopma 00yueHus OYHas
I'on mpuema 2024

Cankr-IlerepOypr— 2026




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI
[Iporpammy cocraBui (a)

JIOL., K.T.H., JOII. 4 28.05.2026 B.I1. Ky3pMeHKO

(OKHOCTB, Y. CTETICHB, 3BaHHE) ( b, 1aTa) (VMHUTHATEL, (haMUITHS)

[Iporpamma omobpeHa Ha 3acenanuu kadempst Ne 32

«28» mas 2026 r, mpotokon Ne 12

3aBenytomuii kadeapoit Ne 32

K.T.H., JIOIL. %05.2026 C.B. Conéunnlit

(y4. cTeneHs, 3BaHUE) /__'____(_ug,mucs’, nara) (MHULHATEL, (aMIIIHs)
3amecTuTeNnb AMpeKTopa HHCTUTYTa No3 0JIMYECKO paboTe
JIo1l., K.T.H. 2 28.05.2026 H.B. PemetHukoBa
(TOMMKHOCTB, yU. CTETICHb, 3BAHHE) — (OAIHUCH, JaTa) (MHUIMATEL, (haMUITHs)



AHHOTaNINA

Huctummuaa «OCHOBBI peleHON 3alUThl 1 aBTOMATHKW» BXOAHWT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
CIEUAIILHOCTH 13.03.02 «OIEKTpO3HEPreTUKa u INEKTPOTEXHUKA»
HAINpPaBICHHOCTH/CIICIMANTN3AMH « DHEPreTHYECKUE DIICKTPUUSCKHE MAIIUHbD. JIMCIHMIUIMHA
peanu3zyercs kKagenpoit «Ne32».

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHIINN

[1K-3 «Cnoco0OeH npuHUMAaTh yyacTre B IPOCKTHPOBAHUN OOBEKTOB MPOPEeCcCHOHATHHON
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMeM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUEI

Copep:xaHue JUCIHUILTMHBI OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX C U3YYCHHEM OCHOB
YCTPOMCTBA UCIIOJHUTEIFHBIX MEXaHU3MOB, Y3JIOB M amlapaToB PeNCHHON 3alIUThl OCHOBHBIX
JJIEMEHTOB CHUCTEM D3JEKTpOCHaOkeHUs (KaOenbHble, BO3AYILIHbIC, JMHUU BJICKTpoIepenadu
TpaHc(OpMaTOpPbl, IMUHOCOCTUHHUTEIbHBIE YCTPOMCTBA, AJIEKTPHUECKUE MAIIUHBI U JIpyTHe
9JIEMEHTBI, W Y3JIbl 3JEKTPOIHEpreTHUecKux cucreM). PaccmarpuBaercss mpoiecc pacyera
YCTAaBOK PENICHHON 3alllUTHI M B IEJIOM OpPTraHU3aIMX 3alIUTHI AJIEKTPOIHEPTETHUECKUX CUCTEM C
MOMOIIIBIO PETICHHBIX YCTPOICTB aBTOMAaTHYECKOT'O OTKIFOUCHHUS.

[IperoaBanre MUCHMIUIMHBI TPEIYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHU3alUN
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pa00Ta 00y4arOIIerocs.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme 3adera (7 cemecTp).

OO0mas TpyI0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHHUS 110 AUCIHUIUIMHE KPYCCKUN»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Ilenpto mpernogaBaHus MUCHMIUIMHBI SBISACTCS TOJYyYCHHE OOYYAIOIIMMUCSA HEOOXOIUMBIX
3HaHWA B OOJACTH YCTpPOMCTBa OOOPYIOBAaHWS 3alUTHl U aBTOMATHKH, HABBIKOB pacyeTra U
MPOCKTUPOBAHMUS  3allUTBI, a TaK)K€ YMEHHH  IIOCTPOCHHMS  pEJICHHOW  3aIIuThl
AIEKTPOIHEPIETUUECKUX CUCTEM.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMU
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMu. KoMIeTeHIMy U MHAMKATOPHI X JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Kon u Ko n HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HaUMEHOBaHHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMITETCHITHH
I1K-3 Cnocoben
MPUHUMATDH y4acTHE
B IIPOCKTUPOBAHHUH
p p [IK-3./1.3 ucnomns3yer cpencraa
00BEKTOB
. | aBTOMaTHU3UPOBAHHOTO MPOSKTHUPOBAHUS JIJISI
npodeccuoHanbHOM 9
odopmiienus pabouel JOKYMEHTAIIUH 0ObEKTOB
[TpodeccuonanpHble | 1eATEIHLHOCTH B .
npodeccCnOHABHOM IeATEIIBHOCTH
KOMIICTCHITHH COOTBETCTBHUU C
[1K-3.J1.6 onpeaensieT nmapaMmeTpbl 3JIEMEHTOB
TEXHUYECKUM N
00BEKTOB PO ECCHOHATBHOMN JACSITETLHOCTH B
3aJlaHueM U
Pa3IUYHBIX PEKUMAX paOOTHI
HOPMAaTUBHO-
TEXHUYECKON
JIOKYMEHTaLHUen

2. Mecro nucuumanHsl B cTpyktype OI1

HucnunnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOUX TUCIUILINH:
— «MaremaTtuka. AHanTUTHYECKasi TEOMETPUS U TMHeHas anreOpay,
— «Maremaruka. MaremaTU4eCKUN aHAIIU3Y,
—  «DIEeKTpOTEXHHKAY,
—  «DIEeKTpOHUKaY,
— «DneKTpuYecKHe MAIIMHBI U anmnapaTb,
—  «OO0mur1ast s5HEpreTHKAY,
—  «OCHOBBI 2JIEKTPOCHAOKEHHS.

3HaHUs, TMOJYyYEHHbIE NPH HM3YyUYEHUHM Marepuana JaHHOM AMCIHUIUIMHBI, MUMEIT Kak
CaMOCTOSITENIbHOE 3HAUYCHHE, TaK M UCTIOIB3YIOTCS MPU U3YUYEHUHU APYTUX TUCIUATIINH:
— «HagexXxHOCTh AJIEKTPOMEXaHMYECKUX U JIEKTPOIHEPTETHIECKUX CHCTEM H KOMILIEKCOBY,




— «OCHOBBI TEOPUHU MIEPEXOTHBIX MIPOLECCOB U YCTOHYUBOCTH,

—  «DIEeKTPUYECKHUE CUCTEMBI U CETHY,
—  «DNEeKTpUYECKHUE CTAHIIMH U MOACTaHIIUN,

— «IIpousBoacTBEeHHAs MPEAAUIIIOMHAs MTpaKkTUKay, «[1oAroToBKa K Mponeaype 3aiuThl 1
3alUTa BBITYCKHOM KBATU(PUKAIIMOHHON pabOThD».

3. O0BeM U TPYAOEMKOCTh AUCIUILIAHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIHHE (M pactpeeeHue ITOi TPYA0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuie 2.
Tabauna 2 — O6beM U TPYJA0EMKOCTh AUCHUILIUHBI
TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKocmo OuUCUUNIUHDL, 2/ 72 2/ 72
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCIIC:

nexuuu (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbots (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er, 3auer 3auer
midd. 3auer, sx3amen (3aget, Audd. 3a4, Ok3.)

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBE/ICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgennl, TEMBI TUCITUTUIMHEI Texamu | 113 (C3) AP KIVKP CP (gac)
’ (dac) (dac) (dac) (dac)
Cemectp 7
Paznen 1. BBenenue B peneitHyo 3al1UTy
Tema 1.1. OOmiye TepMUHBI peIEHHON 3aIUTHI
Tema 1.2. OcHOBHBIE 2JIEMEHTHI PEJIEHHOM 3aIINTHI
Tewma 1.3. IlpeapsaBnsiembie TpeOOBaHUS K PeNeHON ) 0 6
3amuTe. OCHOBHBIE (PYHKIIMU B XapaKTEPUCTUKH
peNerHON 3alUThI
Tema 1.4. Tumsl pene npuMeHseMbIE B PENICHHOM
3alUTe




Pazmen 2. OOmme wMareMaTU4eCKHE [MPHHIIUIBI
MOCTPOEHUS PENEHHOMN 3aIUThI

Tema 2.1 BxonHoW M BBIXOJHOW CUTHAJBI peleHHON
3aIIUTHI. Martematuueckoe MIpeJICTaBIeHNE
CHHYCOMJAIBHOTO IIEPEMEHHOTO TOKa. BekTopHOE
OTOOpaKEHHUE XapaKTCPUCTHK.

Tema 2.2. IlpeoOpazoBanune Dypre s aHanm3a
3JEKTPUYECKUX CUTHAIOB B SHEPTOCHCTEMAX.

Tema 2.3. O0OpaboTKa H3MEPAECMBIX CUTHAIIOB B
nudpoBoii 3ammre. YacToTa JUCKpETH3ALNH.
PazpsipHOCTS.

Pazgen 3. M3mepsieMble BETHYUHBI B KPUTEPUN
U3MEPEHHUS, UCIIOJIb3yEMBIE B PEJICHHOM 3aIIUTe.
Tema 3.1 CtpykTypa HUPPOBBIX H3MEPUTEIIEHBIX
opranoB. JlaTuuku, TpaHCOPMATOPHI TOKA U
HaNpsDKEHUSL.

Tema 3.2. BxonHble 1 BEIXOJHBIE ITpeoOpa3oBaTeu
JUCKPETHBIX cHrHajoB. Omucanue paboThl aHAJIOTO-
¢ pOBEIX IpeoOpa3oBaTesei.

Tewma 3.3. PaboTa perne npu HaCHIIIEHUN
TpaHcpopmaropa Toka. OunpTpaius B aHAIOTOBO-
¢ pOBIX IpeoOpa3oBaTessIX CUTHATIOB PeNeiHON
3aLIUTHI

Tewma 3.4 [IpuHUIMIIBI TOCTPOSHUS U aITOPUTMHU3AINH
pENEHHON 3allMThI.

Paznen 4. laTepdeiicel peneiHo| 3aUThl POTOKOIIBI
Y KaHaJbl CBS3H.

Tema 4.1 ONTOBOJIOKOHHBIE KaHAJIBI IEpeadn
nHpopmarun. Kananer csasu LIP3

Tema 4.2. MOK 61850 — MexayHapOIHBII CTaHIAPT
JUTSL aBTOMaTHU3alUY IOJCTaHLIUHN U JpyTHe IPOTOKOJbI
Y CTaH[IApThl B COBPEMEHHOW pENEHHOMN 3allUTe U
aBTOMATHKE.

Tema 4.3 Modbus, Ethernet RS-485 B untepdeiicax
peNerHON 3alUThI

Paznen 5. Kpatkue cBeieHUs 0 BBIKITIOYATENSIX U Pelie U
WX CXeMax yIpaBIIeHUS

Tema 5.1 Cxema ynpaBiieHHs BBIKIIOUATENIEM C
3JIEKTPOMArHUTHBIM PUBOJIOM

Tewma 5.2 O603HaYEHUS JTOTHYECKUX HIIEMEHTOB.
MoHTaxHas JOTHKa U €€ OCHOBHBIE 3JIEMEHTHI.

Tewma 5.3 Tumsl pene B peneitHOM 3aIUTHL U
aBromatuku (P3A). MakcuMaibHast TOKOBAsI 3aIUTa
(MT3) u ee pa3HOBUIHOCTH

Tema 5.4 Beibop ycTaBok (mapameTpoB cpabaThIBAHHS)
MT3 c He3aBUCHMOI BBIAEPKKOM BpemeHu. [Ipumep
OCHOBHBIX 3TaIlOB pacdeTa YCTaBOK TOKOBOW 3aIl[UThI
Tema 5.5. BpeMATOKOBBIE XapaKTEPUCTHKHU
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Paznen 6. Bunpt cnoxubix P3A.

Tema 6.1 Iuddepennmanbras peneiiHas 3amuTa.
[Ipunnun gercTBys NPOAOIbHON TuddepeHInaIbHON
3aIUTHL

Tewma 6.2 [lpuHIIMT NEHACTBUS TOTIEPETHOMN
IuQQepeHInaNTEHON 3alUThI.

Tema 6.3 Casur (a3 paboueii 1 TOPMO3HOH 0OMOTKH
Tema 6.4 ITpuHIMNT ISHCTBUS pelie HAITPaBICHIS

MOIITHOCTH.




Hroro B cemectpe: 17 17 38

Htoro 17 0 17 0 38

HpaKTI/I‘-IeCKaSI MMoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

0o0y4JalolUMHUCS  OINpEeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oy;ymieit
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIMOHHOTO IIHMKJIA

Howmep
paznena

HazBanwne u COACPIKAHUE PAa3ACIIOB U TEM JICKIMOHHBIX 3aHATHH

1

Beenenue B penielinyo 3aiurTy

Tema 1.1. OOume TepMUHBI pENCWHON 3alMTHI. PeliefiHas 3amuTa Kak BHJ aBTOMAaTHKH
aneKTposHepretuyeckux cucreM. Hasnauenme P3A. HopmanbHble, npenaBapuiiHele U
aBapuiiHbIE PEKUMBI PaOOTBHI DIEKTPOIHEPreTHUECKONH cucTeMbl. KopoTkue 3aMbIKaHusl,
NPUYHMHBI UX BO3HUKHOBEHHUS U BO3MOXKHBIE MTOCIEICTBUSI.

Tema 1.2. OCHOBHBIE 5JIEMEHTHI peneiiHoW 3amuThl. CXEeMaTUYHOE MpPEACTaBIICHUE
ctpykTypsl P3A. IlyckoBble, u3MepuTenbHble W JIOTHYECKHE OpraHbl 3aluThl. Pene Toxa,
HaNpsDKEHUsI, MOIIHOCTH, YaCTOThI, CONPOTUBIICHUS U UX POJIb B BBISIBICHUN TOBPEXKICHHH.
Tema 1.3. IlpenpsiBnsiemple TpeOoBaHUS K peneiiHoW 3ammre. OCHOBHbIE (DYHKIHMU U
XapaKTePUCTUKH peNeWHOW 3amuThl. Jlexyus-beceda. BwIcTponeiicTBHe, CEIEKTHBHOCTB,
YYBCTBUTEIBHOCTh U HazeXHOCcTh P3A. OtHOcuTenbHass M aOCOMIOTHAS CENEKTHBHOCTb.
Koa¢dduimeHT 9yBcTBUTETHLHOCTH M YCIIOBUSI KOPPEKTHOTO JICHCTBUS 3aIUTHI.

Tema 1.4. Tumel pene, mpuMeHseMble B peneiiHON 3amurte. /JlemoHcmpayus caauoos.
DJieKTpoMeXaHuveckue, ctatndeckue u nudpoeie ycrpoiictBa P3A. Kiaccudukaius pene
MO POAY KOHTPOJIHMPYEMOH BEIMYHMHBI, CIIOCOOY BKIIIOYCHHUSI M CIIOCOOY BO3JCHUCTBHS Ha
BBIKJIFOYATENb. BykBeHHBIE 0003HaUEHHS OCHOBHBIX pelie.

Paznen 2. O6mue MareMaTuueCKue MPUHITUAIIBI IOCTPOSHUS PEICHHOM 3aIUTHI

Tema 2.1. BxomHoil ¥ BBIXOAHOW CHUTHAJBI PEICHHONW 3amMTHL. MaTeMaTHdecKkoe
NpPEACTaBICHHE CHHYCOMJAIBHOTO IIEPEMEHHOI0 TOKa. BekropHoe oToOpaxkeHHe
XapaKkTepUCTUK. [IpobremHnasn nexyus. BXOJHONW W BBIXOHOW CUTHABI YCTPOWCTBA 3AIUTHI.
Matematrndyeckoe TIpeJCTaBIEeHHE CHHYCOMAAIBHBIX TOKOB, Hampsbkenuit un  J/IC.
AMIUTMTY/a, YacTOTa, YIJoBas 4YacToTa, HaydanbHas (aza. Da30BbIli CIBUT U BEKTOPHOE
0TOOpaKeHNE TOKOB U HATPSHKCHUH Ha KOMIUIEKCHOW TNIOCKOCTH.

Tema 2.2. IlpeoOpasoBanne @Dypre g aHanW3a dIIEKTPUYECKUX CHTHAIOB B
SHEpProcucTeMax. Jlemowcmpayus caaroog u yueonvix euzyaruzayutl. llepexom ot
BPEMEHHOTO K 4YaCTOTHOMY IIPEJICTaBIICHWIO CHUTHajla. HempeprlBHOE H JHCKPETHOE
npeoOpaszoBanue Dypbe. AMIITUTYIHBIA U (a30BBIA CHEKTPHI. BhifeieHne rapMOHUUECKUX
COCTaBJISIONIMX JIJIS 3a/1a4 [IU(PPOBOH pEICHHON 3allUThI.

Tema 2.3. O0paboTKa U3MepsIeMbIX CUTHAJIOB B M(POBO#i 3amuTe. YacToTa JUCKpETH3ALINY.
Paspagnocts.  Vmpasnsemasa Ouckyccus. IlpenBaputenpHas 00paboTka aHAJIOTOBBIX
CUTHAJIOB: (WIbTpanus, YCHUIIeHUe, peoOpa3oBaHue U aHaIoro-1udpoBoe nmpeodpa3oBaHue.
N3mepurenbHoe oxHo. Yactora jguckperusanuu, Teopema HaiikBucra-llleHHoHa,
paspsaaHocts AIll, kBaHTOBaHWe, amuacuHr U BiausiHUe napametpoB ALIIl Ha TOYHOCTH
3aIUTHBIX AJITOPUTMOB.

Pa3nen 3. IsmepseMble BETMUMHBI U KPUTEPUH U3MEPEHNUS, UCTIOJIb3YEMBIE B PENCHHON
3alUTe

Tema 3.1. CtpykTypa HM(POBBIX H3MEPUTEIbHBIX OpraHoB. JlaTumku, TpaHCPOpPMAaTOpbI

7




TOKa U HanpspKkeHus. M3mepsiemble BennuuHbl B P3A: TOK, HanpsHKeHUe, 9acToTa, aKTUBHAS U
peaKTHBHAasT  MOIIHOCTb, (a30BbI  yros, rapMoHukd. Ha3HaueHue  JaTYMKOB,
TpaHchOpMaTOpOB TOKa W TpaHcPopMaTOpoB HampspkeHus. llepBuuHoe mpeoOpazoBaHUE
JIEKTPUYECKUX BEIWYHMH B CUTHAJIbI, IPUTOAHBIE A1 00pabOoTKY.

Tema 3.2. BxomHple W BBIXOIHBIC IMpeoOpa3oBaTeNM IUCKPETHBIX CHUTHAIOB. OmncaHue
paboThl aHaymoro-mUGpoBLIX TNpeoOpasoBarenei. Jlekyus ¢ pazsdooOpom  KOHKPEmHbuIX
cumyayuil. AHAIOTOBBIE W JIOTHYECKHe BXOAbl TepMuHAIOB LIP3A. JluckpeTHbIE BBIXOIPBI,
YIPaBISIONINE CUTHAIBL, TaTbBAHUYECKas pa3Bsa3Ka M KOMMYTAIIHOHHAs CIIOCOOHOCTh. TpakT
aHayoro-nudpoBoro npeodpazoBanus: GUILTPLI, MynbTUILICKCOP, ALIIl ¥ BhIUMCIUTENBHOS
YCTPOKCTBO.

Tema 3.3. PaGota pene npu HacwiieHun TpaHcdopmaTopa Toka. OuibTpaunus B aHAIOTO-
OUQPOBBIX TMpeoOpa3oBaTeNsIX CHUTHAJIOB pENeHHONW 3amuThl. BiusHHe HACBIIIEHUS
TpaHchopmaTopa ToKa, OMEX M UCKaXEHUH (POPMBI CUTHAJIA Ha JJOCTOBEPHOCTh H3MEPEHHUI.
@OunbTpanys HU3KUX YacTOT, IIOJABJICHHE IIYMOB, COXpaHEHHE WH()OPMATUBHBIX
HapaMeTpoB CHTHAJIA U TIepeada TaHHBIX B IIU(POBOIT ITOPUTM 3al[UTHI.

Tema 3.4. IIpuHIAITE TOCTPOCHHS W aTOPUTMH3AIIAN PEIICHHON 3aIUTHL. /Jemoncmpayus
cmpyxmypHuix cxem. CTpykTypa nudpoporo tTepmuHana P3A: Mukpormnpoieccop, 010K
nuTaHus, HHTepQeic Mob30BaTelsl, JUCIUICH, KIaBuaTypa, KOMMYHUKAIIMOHHBIH MOPT.
[IporpammHas mornka U3MEpeHus, CpaBHEHHUE C yCTaBKaMu, (POPMUPOBAHIE KOMAaH/IbI
cpabaTeIBaHUs U Mepenada HHGOPMAITUH B CHCTEMBI YITPABICHUSI.

Pasnen 4. UnTepdericel peneiiHON 3aIMThI, TPOTOKOJIBI ¥ KAHAJIBI CBA3U

Tema 4.1. OnToBONOKOHHBIE KaHAIBl mnepenaun wuHpopmaunu. Kanamst cBssu LP3.
Jlemoncmpayus cnaiidog. AHANOTOBBIE, NUCKPETHBIE W KOMMYHHKAIIMOHHBIE WHTEpGhEncH
mudpoBoit peneiinoit 3ammthl. Ethernet, RS-485 u onruueckue murepdeiicel. HasnaueHue
ONTOBOJIOKOHHBIX KaHAJIOB, rajlbBaHWYecKas pa3BA3Ka, MOMEXO3aIIUIIEHHOCTh U Iepeaaya
JaHHBIX Ha OOJIBIINE PACCTOSIHUS.

Tema 4.2. MOK 61850 — wmexayHapoaHbIH CTaHAAPT Ui aBTOMATH3aIlMU IMOACTAHIMA U
Jpyrue TPOTOKOJIBI U CTAHAAPTHI B COBPEMEHHOHN peJieiHON 3aliTe U aBTOMAaTHKe. Jlexyus-
ouckyccus. Haznauenue cranmaptoB oomena nanHeiMd B P3A. MOK 61850 kxak cranmapt
aBTOMATH3allMK TOACTaHIMH. HHTerpamus o0OpyIOBaHHS pa3HBIX MPOU3BOIUTEINCH,
MOJCIUPOBAaHUE JTAHHBIX, OOMEH COOONIICHHSIMH B pEaThHOM BpPEMEHH, CETEBOE
KOH(QHUT'YpHPOBaHHE U YIPABICHHE yCTPOHCTBAMH.

Tema 4.3. Modbus, Ethernet, RS-485 B unTepdeiicax peneitHoi 3amuTel. Jlexyus ¢
pasbopom konkpemuwvix cumyayuil. Ha3HaueHne mpoTOKOIOB MPOMBIIIIIEHHON CBS3H.
Modbus st cBsi3u ¢ yeTpoiicTBaMu ydeTa, KOHTpOJIs M yipasienus. Ethernet mis cBssu ¢
CHUCTEeMaMH MOHUTOPHWHTA U yrpaBiieHUs. RS-485 1151 TOKaJIbHBIX MHOTOTOYEYHBIX
coeauHeHmnit. OOMEH KOMaHAaMH YIPaBJIeHUs], CATHAJIAMH COCTOSIHUS U IaHHBIMH
MOHUTOpPHHTIA.

PaS,I[eJ'I 5. KpaTKI/Ie CBCACHHS O BBIKIIHOYATCIIAX U PCJIC U UX CXEMaX YIPABJICHUA

Tema 5.1. Cxema ymnpaBieHUsI BBIKIIOYATENEM C JJIEKTPOMAarHUTHBIM MPUBOIOM.
Ha3nauenne Bpikmrouateneii B 1emnsx P3A. KomaHapl OTKIIOYEHHS Y BKIIIOYCHHMS, LIEIH
YIPaBJICHUS, KOHTPOJb MOJOXKEHHUS BBIKIIFOYATENIS, CBSI3b CXEM YIPABICHUS C BBIXOIHBIMU
OpraHaMu 3alUTHI.

Tema 5.2. OGo3HaYeHUS JIOTMYECKHX OJIJIEMEHTOB. MOHTaKHas JIOTHKA W €€ OCHOBHBIE
3JIEMEHTHL. [lemoncmpayusn cnaiioog. KOHTaKThl, KAaTyIIKU pelie, MPOMEXYTOYHbIE U
yKa3aTenbHBIE DeJie, 3JIEMEHThl MOHTaXHOH Jyoruku. [locTpoeHue Leneil ympaBieHus U
CUTHAJIM3aI[M1 HAa OCHOBE JIOTHYECKHUX YCIIOBHUI.

Tema 5.3. Tunsl pene B peneriHoii 3ammre U aBromatuke (P3A). MakcumanbHas TOKOBas
3ammra (MT3) u ee pasHOBHIHOCTH. Jlexyusa-deceda. HazHaueHne MakKCUMaTbHOW TOKOBOM
3amuThl. [Ipuniun aeiicteust M T3 nipu npeBbIlIEHUH TOKA cpabaThiBaHus. TOKOBast OTCEUKa,
3ammUTa OT Teperpy3ok, obmacte npuMmeHenus MT3 B paguallbHBIX CETAX M CHUCTEMax
AJIEKTPOCHAOKEHUSI.

Tema 5.4. Beibop ycraBok (mapamerpoB cpabatbiBanusi) MT3 ¢ He3aBUCHUMON BBIIEPKKOH




BpeMeHH. [IprMep OCHOBHBIX JTalOB pacueTa YCTaBOK TOKOBOW 3alUTHI. Jlekyus ¢
pazbopom KOHKpemHoU pacwemuou cumyayuu. YCIOBHS BbIOOpa TOKa CpadaThIBaHH
3amuThl. OTCTPOHKa OT MaKCHMAaJIbHOTO pado4yero Toka, 00eCreueHUe YyBCTBUTEIBHOCTH,
COTJIaCOBAaHUE 3alllUT CMEXHBIX VYYaCTKOB, BBIOOP BBIACPKKH BpPEMEHU M MPOBEPKa
CCJICKTHBHOCTH.

Tema 5.5. BpeMATOKOBBIC XapaKTepPUCTUKU. Ynpasisemas Ouckyccus. HeszaBucumbie u
3aBUCHMEBIE BBIIEPKKH BpeMeHH. (CTyIeHYaToe COTJIaCOBaHWE 3alluT. BimsHue
BPEMITOKOBOH XapaKTEePUCTUKH Ha OBICTPOICHCTBIE, CENIEKTUBHOCTD U PE3EPBUPOBAHIE ITPH
MTOBPEXICHUSAX B CETH.

Pasnen 6. Bune! cioxueix P3A

Tema 6.1. Jluddepennmanpuas peneiiHas 3amuta. [IpuHIMN AEWCTBUS TPOJOIBHON
mupdepeHnuanbHON  3amuTEL.  Jlekyus ¢ pa3bopom  KOHKDEMHbIX — CUmyayuil.
Juddepennmanpaas 3ammuTa Kak 3amTa ¢ aOCOTIOTHOHN CeIeKTHBHOCTRIO. CpaBHEHHE TOKOB
MO KOHIAM 3alllMI[aeMOr0o ydacTKa WM ammapata. HopManbHBIM peXuM, BHEUIHUN U
BHYTPEHHHI KOPOTKHUE 3aMbIKaHUs. [IpuMeHeHue mis TpaHchOpMaTOpPOB, TEHEPATOPOB,
JIUHUM, IBUTATEIICH U IITUH.

Tema 6.2. [Ipunuun aeicTBus nmonepedHoil auddepeHnmanbHom 3amuThl. CpaBHEHHE TOKOB
NapajjieNbHBIX ~ 3JEMEHTOB  3allMIaeMoro  oObEeKTa.  YCIOBHA  BO3HUKHOBEHUS
nmud hepeHInanbHOTO TOKA, 00JIaCTh MPUMEHEHHS MTOTIepeYHON AuddepeHITnaT HON 3aIUThI
¥ OCOOEHHOCTH 00€CIIeUCHHUS CEICKTUBHOCTH.

Tema 6.3. CmBur ¢a3 pabodeli U TOpMO3HOH OOMOTKH. [Ipobremuas nexyus. Bnusane
(a30BBIX COOTHOIICHUH TOKOB B paboueli ¥ TOPMO3HOW OOMOTKaX Ha MOMEHT H
YyBCTBHUTENBHOCTE peie. [onsaTre TopMoxkeHusi, TOK HeOalaHCa, OBBILICHUE YCTOHYNBOCTH
3alIUTHl IPU BHEIIHUX MMOBPEXACHUAX U MEPEXOTHBIX MTpoLeccax.

Tema 6.4. [lpuHIMI AEHCTBHS peJic HANpAaBICHUS MOIIHOCTH. J[eMOHCmMpayus Caanioos.
Haznauenue pese HanpaBiIeHHsI MOLTHOCTH KaK YyBCTBUTEILHOI'O OpPraHa, pearupyromero Ha
HaIpaBjeHHEe ITOTOKa MOIIHOCTH K MECTY KOpPOTKOTO 3aMbIKaHUS. VHIYKIMOHHBIE U
MHUKPODJIEKTPOHHBIE Pejie HANpaBJICHUs] MOIIHOCTH. AHAIU3 TOKOB, HAMPSKEHUH, (a3oBbIX
YIJ0B ¥ (QOpMHUPOBAaHUE BBIXOJHONH KOMaHIBI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTH4ecKuX | TpyloeMKOCTb, |MPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No

/o

W3 aux Ne
T OEMKOCTD, | IPaKTUUECKOH | pa3geiia
HaumenoBanue 1abopaTtopHbIx paboT PyA > | TP pasli
(dac) MOATOTOBKH, | JTACIIMIT
(gac) JIUHBI

Cemectp 7




1 HcnipiTanue pese Toka 3 3 5
2 HcnpiTanue penie HanpsHKEHUs 3 3 5
3 HcnbiTanue peie Toka ¢ OrpaHUYEHHO- 4 4 5)
3aBUCHUMOM BBIJIEP)KKOW BPEMEHU
4 HccnenoBanue pese COMpOTHBICHHUS 3 3 5
5 PacuérHo-nccnenoBaTenbCckoe MOCTPOSHNE 4 4 2,35
MaKCHMaJIbHOM TOKOBOM 3alUThI B CETU
230/220/110/6 xB
Bcero 17 17

4.5. BbINIOTHEHUE KyPCOBOTO MPOEKTa/ KypCOBOM pabOTHI
Y4eOHBIM [JIJAHOM HE MPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Buasl camoctosTensHON paboOThI U €€ TPYLOEMKOCTh IPUBEIEHBI B Ta0nuLe /.
Tabmmua 7 — Buasl caMoCTOsITeNNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bu camocTosITebHOM paOboThI

Jac Jac
1 2 3

W3ydeHne TeoOpeTUYecKoro Marepuasia 20 20

qucuuriiael (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brmosnnaenue pedeparta (P)

[ToaroToBka K TEKyIeMy KOHTPOJIO 8 8

ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 5 5

KonTponbubie pabotsl 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU
artecrauuu (ITA)

Bceero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUaOIIUXCS TT0 AUCIIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
IL.11. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUH

Komuectso
9K3e OB B
UIEILHSJJII;)/ ec bubnuorpaduyeckas ccpiika 614%1@
(KpoMme AIIEKTPOHHBIX
HK3EMILISIPOB)
Pexxumpl paboTHI 5
AIIEKTPOIHEPTETHIECKUX CUCTEM
621.31 yuebHoe nocobue / A. JI. Ponxun
P33 [u mp.] ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TMPUOOPOCTPOCHUS. -
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Canxkr-IlerepOypr : N3n-Bo
'VAIL 2019. - 94 c. : puc. -
bubmmorp.: c¢. 89 (7 Ha3B.). -
ISBN 978-5-8088-1439-4 : b. w. -

TeKcCT : HenmocpeICTBEHHBIN.

ABTOMaTM3anus 3
621.31 ANIEKTPOIHEPTETHUCCKUX CHCTEM !
A22 y4eOHO-MeToI4YecKoe rmocobue /

B. I1. Ky3bmenko, C. B. Conénbiid,
A. B. Pricun, O. 4. Conénas ; C.-
[Tetep6. TOC. YH-T a’pPOKOCM.
npubopoctpoenust. -  CaHKT-
[TerepOypr : Uza-so I'VAII, 2024.
- 82 c. - bubnumorp.: c. 80 (3 Ha3B.).

- 15381 p. - Teker
HETIOCPEICTBEHHBIH.
DneKTpuyecKue CTaHINH )
621.31 Y TIOJICTAHIIMK : y4eOHOe mocobue
245 / B. I1. Ky3eMmenko, O. 5. Conénas,

A. B. Kymukosckas, C. B.
Conénpiii ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TMPUOOPOCTPOEHUS. -
Cankr-IlerepOypr : H3n-Bo
I'VAII, 2023. - 122 c. : puc., Ta0.
- bubnuorp.: c. 78 - 79 (22 nazs.).
- ISBN 978-5-8088-1871-2 : b. 1. -
Tekcr : HenmocpeACTBEHHBIM.

https://e.lanbook.com/book/156460 | Penecitnas 3ammra W aBTOMAaTHKa
AIIEKTPUYECKUX CHUCTEM : yueOHOe
nmocobue / cocraButenu A. H.
Koznos [u ap.]. — 4-e u3z., ucnp.
— bnarosemenck : AmI'Y, 2017.
— 160 c.— Tekcr :
AJIEKTPOHHBIN // Jlanb
AJIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.:
https://e.lanbook.com/book/156460
(mata obpamenus: 08.05.2026). —
Pexxum poctyma: nis  aBTOpHS3.
II0JIb30BaTeICH.

7. TlepedyeHb HIEKTPOHHBIX 0OpPa30BaATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « ITHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pazoBaTeNbHbIX pecypcoB nH(pOpMaITHOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «WHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBeJieH B Tabmuie 9.
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Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec HaumenoBanue

https://pro.guap.ru/ | Meroaudeckue peKOMEHIAINHN JJIs1 CAMOCTOSITEIIbHOM ITOATOTOBKH,
y4e0HO-METOIUYECKIE MaTePHAIIBI IT0 TeMaM, MYyJIbTUMEINIHBIE
MPE3CHTAIMH 110 TEMaM, U3BJICUCHUS U3 HOPMATUBHO-TIPABOBBIX aKTOB 10
nucuuminHe pazMeiiensl BHyTpr SUOC 'Y AIT «MuTerpupoBanHas

cpena o0yueHus»

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEMOIO IPHU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca 10 JUCIUILIHHE.
[Tepeuenp nuCmoNIB3yeMOro IpOrpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs nporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

1 CrenuannzupoBaHHoe mporpammHoe obecrieueHue DeltaProfi (sBisiercst cocraBHOM
yacTpio JabopartopHoro u yudedbnoro obopynoBanusi (Crenasl) mpousBojactsa OO0
HIIIT «Yurex-IIpopu» no norosopy nocrtasku ¢ I'YAIIL [Iporpamma nocrasisiercs B
KOMILJICKTE C JIa00paTOPHBIM 000pyI0BaHUEM (CTEHIOM) Ha CMEHHOM HOCHUTEJIC)

8.2. IlepeueHp HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne n/m HanmenoBanue
https://allgosts.ru/27/010/gost_r 59909- | Hanronanbusiii cranaapt PO «Exunas
2021 SHEPreTHYECKasi CHCTEMa U M30JIMPOBAHHO

paboTaronire sHeprocucTeMsl. Peneitnas 3amura u

aBTOMAaTHKa. KHaCCI/Iq)I/IKaI_II/IH»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 06a3bl

Ne HaumMenoBanue cocTaBHOM 4acTH Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOUMOCTH)
1 VYueOHas ayIuTOpHs 151 TCKIIUOHHBIX, TPAKTUYECKUX U 31-03 (ys1. bonbras

1abopaTOPHBIX 3aHITHIA, TEKYIIET0 KOHTPOJIS U Mopckas, 1.67, mut. A)

MIPOMEKYTOYHOM aTTECTAIIHH.

OcHamienue: Cnenuanu3upoBaHHas MeOellb; TEXHUUYECKUe
cpencTBa 00y4eHUs, CITy>Kalue s IPEeCTaBICHUs yaeOHON
uHbOpMaLUU ayAUTOPUH; TabopaTOpHOE 000PYAOBaHHE 10
M3yYeHUI0 VIHTeIeKTyalbHBIX CHCTEM JIEKTPOCHAOKEHMS,
NEPEXOAHBIX IPOIIECCOB B AIEKTPOIHEPTETHUECKUX CUCTEMAX,
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https://pro.guap.ru/
https://allgosts.ru/27/010/gost_r_59909-

MHTEJUICKTYyaJIbHOW PEJICMHON 3aIlUTH U ABTOMAaTUKH,
AIIEKTPUIECKUX ceTel u cucteM. JlabopaTopHoe obopymoBaHue
10 U3YUYEHUIO TI0Ka3aTesIel KayecTBa AJIEKTPUUECKOM SHEPTUH,
MOHTaXa U HaJaJIKU 3JIEKTPOOOOpYyJ0BaHuUs, LU(POBOI
peneitHOM 3aInThl, BO30OHOBIIIEMBIX HCTOUHIUKOB SHEPTHU U
M3YUYEHHUIO MMapaMeTPOB OCBETUTENIBHBIX Tprbopos. 5 [IBOM
UIs1 BBITIOJIHEHHSI Ta00paTOPHBIX PadOT M COCTABICHUS
OTYETOB.

2 | Crenn «Peneiinas 3anmuTa 1 aBTOMaTHKa» 31-03 (yz1. bosbras
Mopckasi, 1.67, uT. A)

10. Omnenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEICHUS IMPOMEKYTOYHOM aTTeCTaluu
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
3auer Crnucok BOnpocos;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOXYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakTeprucTrka c(hOpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHAas Kana PAKTCp (bop

OO6yuaromuiicst:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepua;

— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsICh HAa 3HAHWUS OCHOBHOM W JIONOJIHUTEIBHOH JIMTEpaTyphl,
«OTIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC TOJOXKECHHS C MPAKTUYECKOU
«3a4TEHO» NeSTeTLHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI M 000OIICHHUS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIENUATU3UPOBAHHBIX MTOHATUM.

— npaBWIbHO BBIMOJIHWI OT 90% 10 100% TecTOBBIX 3aaHuil .

OO0yyarommiics:

— TBEPAO YCBOWJ IMPOrPAMMHBIN MaTepHall, TPAMOTHO U MO CYIIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOM JTUTEPATYPHI,

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOLIO» — YBSI3BIBAET YCBOEHHBIE 3HAHHUS C NPAKTUYECKOW JeATEIbHOCTHIO
«3aUTEHOY HaIpaBJICHNUS,

— apTyMEHTUPYET Hay4IHBIC MTOJIOKEHNS,

— JIeNaeT BBIBOILI U 0000IIEHUS

— BJIQJICET CUCTEMOMN CIIeMAIM3UPOBAHHBIX OHITHIA.

— MpaBHJIBbHO BRIMOJHUA OT 70% 110 89% TeCTOBBIX 3aaHui .

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
II0 CYWIECTBY M3JaraeT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOM
JIUTEpaTyphl,

— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITBIBAECT 3aTPYAHEHUs] B NPAKTUYECKOM NPUMEHEHUM 3HAaHHUU

«YHAOBJICTBOPUTCIIEHO»
GauTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

HaIpaBJICHNUS,

— c1ab0 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHUHU BBIBOIOB M 0000IICHNUH;

— YaCTHYHO BJIAJICET CUCTEMOM CIIeIIMATM3UPOBAHHBIX TIOHIATHH.
— MPABWJIHHO BRINOJHUI OT 51% 10 69% TecTOBBIX 3aaHui .

«HEYOOBJICTBOPUTECIILHOY)
«HE 3a4YTCHO»

— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
Marepuaia,

— JIONYCKAeT  CYIICCTBCHHBIE  OIMUOKM W  HETOYHOCTH  IIpH
PacCMOTpPEHHUH MPOOJIEM B KOHKPETHOM HAlpPaBJICHHH,

— UCHBITBIBACT TPYAHOCTH B IMIPAKTUYECKOM ITPUMEHECHUH 3HAHU;

— HE MOXKET apryMEHTUPOBATh HAYYHbIE MTOJIOKEHUS;

— He (POPMYIHPYET BBIBOJAOB M 000OIIICHHIA.

— MPaBUJILHO BRINOJIHUI MeHee 51% TecTOBBIX 3ajaHuil .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa Koz
WHJUKATOpa
Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO
Bompocs! q1s1 3auera npeacTaBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! jis 3auera
Ne i/t I[TepeueHb BOMPOCOB s 3a4eTa Koz
UHIMKATOpa
Onpenenure cCOCTaB OCHOBHBIX 3JIEMEHTOB PEJICHHOM 3aIUTHI U IIK-3.11.3
1 ABTOMATUKU IJIA 3aJaHHOTI'O ITPUCOCIUHCHUS. YkaxxuTe Ha3HAUCHUE
U3MEPUTEIFHOTO OpraHa, JOTHYECKON YaCTh, UCTIONHUTEIBHOTO
OpraHa W Leriell YIpaBJIeHHUs] BBIKITIOYATEIIEM.
ITo 3aaHHOM OJHOIMHENHON CXEME ONPENEIIUTE apaMeTPhl
5 00beKTa, He0OXOIUMBIE JUIsl BBIOOpa ycTpoiicTB P3A: HOMHHANIBEHOE

HanpspKeHUe, PacueTHBIN TOK, K03 GUIHEeHTH! TpaHchopManuu
TpaHc(hOPMATOPOB TOKA M HAIPSKEHHUSL.

Ormpezenure nmapameTpsl TPaHCHOPMATOPOB TOKA U HATIPSHKSHUS,
3 HeoOXOoIMMBIe TS OAKII0YeHUs udpoBoro TepmuHana P3A k
3aIHIIAEMOMY 00BEKTY.

Onpenenvre mapameTpsl BXOJHBIX U BBIXOIHBIX IETIel I(PPOBOTO
4 TepMuHaia P3A s 3a1aHHOTO 00BEKTa 3alUThHI M MOSICHUTE MX
Ha3HAUYCHUE B CTPYKTYPE YCTPOUCTBA.

PaccuuTaiiTe 6a3uCHBIM TOK U 0A3UCHOE CONPOTHBIICHUE MPH
5 3a/IaHHBIX 0a3MCHON MOIIHOCTH M 0a3MCHOM HATIPSDKCHHUH IS
MOCJICAYIONIETO MPUBEICHHUS TAPAMETPOB CETH.

BrimonHuTe npuBeaeHNe CONMPOTUBIICHUS JINHUM JJIEKTPOIepeIaun
6 M TpancopMaTopa K 3a1aHHOM CTYIIEHH HAPSLKEHUS U K
OTHOCHTEJIFHBIM €IMHHUIIAM.

CocTaBbTe CXeMy 3aMEIIeHHs PSMON MOCIIET0BATENIEHOCTH IS
7 33JIaHHOTO yYacTKa 3JIEKTPO3HEPreTUIECKON CUCTEMBI B
HOPMaJIbHOM M aBapUHHOM PEKHMAX.

Onpenenure pe3ynbTHPYIOIIEe COMPOTUBICHNE CXEMbI

8 OTHOCHTEJHHO 33JJaHHOM TOYKH TPeX(a3HOTO KOPOTKOTO
3aMbIKaHUsl.
9 PaccuuraiiTe HayabHOE 3HAUEHUE TEPUOANUYECKON COCTABIAIONIEH

TOKa TpeX(a3Horo KOPOTKOrO 3aMbIKaHHUs B 3aJaHHOM TOYKE CETH.
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10

Onpenenure pacueTHBIA TOK cpabaThIBaHUS MAKCUMAILHOW TOKOBOH
3AIUTHI TI0 YCIIOBUIO OTCTPOHKH OT pabodero ToKa 3alfuIacMoro
SJIEMEHTA.

11

Onpenenure NPUHATYIO YCTaBKY MAaKCUMAJIBHOW TOKOBOH 3aIIUThI U
BBIMOJIHUTE TIepecUYeT MEPBUYHON YCTABKHU B YCTABKY pelie ¢ yIeTOM
ko3 urmenTa Tpanchopmanum TpanchopMaropa Toka.

12

OmpenenuTe BBIACPKKA BPEMEHHU TOCIEAOBATEIEHO YCTAHOBICHHBIX
3aIIUT C YUYETOM 3aJaHHON CTYIEHHU CEIEKTUBHOCTU U HAIPABJICHUS
JEUCTBHS 3aIlUT.

13

Omnpenenvre mapamMeTpsl IEPBOIT K BTOPOH CTyTIEHEH TOKOBOM
OTCEUKH JIJIsl IMHUU 3JIEKTPOIEPEauu 10 3aJaHHBIM TOKaM
KOPOTKOTO 3aMBIKAHHUSI.

14

PazpabotaiiTe mepedeHs OCHOBHBIX ITapaMeTPOB HACTPOUKH
nudposoro TepmMuHana P3A mis 3an1aHHOTO MPUCOSTUHEHUS C
Y4ETOM TEXHUYECKOTO 33JJaH¥sl 1 HOPMATHBHO-TEXHUYECKON
JIOKYMEHTAIIHH.

15

[TocTpoiiTe KapTy CEIEKTUBHOCTH IO 3aJaHHBIM TOKaM
Cpa6aTI>IBaHI/I$1, BBIACPIKKAM BPpEMCHU U KOHTPOJIbHBIM TOKaM
KOPOTKOTO 3aMblkaHuA. OnpeaenuTe napaMmerpbl KOOpIUHALIH
3aIINT.

16

[Ipoananu3upyiTe 3aBUCUMOCTD CEIEKTUBHOCTH PEICHHON 3aILUTHI
OT TOKOB Cpa0aThIBaHUS U BBIAEPKEK BPEMEHH MOCIIEA0BATENBHO
YCTAHOBJICHHBIX 3alllUT.

17

[Ipoananu3upyite, Kak U3MEHEHUE COMPOTUBICHUS TUHUU
3JIEKTPOIEPEAAUN BIUSET HA TOK KOPOTKOTO 3aMbIKaHUSA U
KO3 QHIMEHT UyBCTBUTEILHOCTH MAKCHMAIBHOM TOKOBOM 3aIlIUTHI.

18

OOBsicHUTE 3aBHCUMOCTH KOA(P(HUIIMEHTA UyBCTBUTEILHOCTH
3aIIUTHl OT MUHIMAJIFHOTO TOKa KOPOTKOT'O 3aMBIKaHUS U TIPHHATOM
YCTaBKH cpabaThIBAHUSI.

19

[Ipoananu3upyiite BIMSHUE HACHIIICHUS TpaHC(hOpMATOpa TOKa Ha
M3MepSAEMBIH TOK, TOUHOCTh pa0OTHI M3MEPHUTEIHHOTO OPTaHa U
HaJEeKHOCTh CPa0aThIBAHUS 3AIIUTHL.

20

OneHuTe BAMSHUE YaCTOTHI JUCKPETU3AIUH aHAIOTO-I(pPOBOTO
npeoOpa3oBaTess Ha TOYHOCTh OTIPE/ICICHUS aMIUTUTYABI U (a3bl
M3MEpsIEMOT0 CUTHAJA.

21

[Tpoananu3upyiite BIUSHUE PAa3pIIHOCTH aHATIOTO-II(YPOBOTO
npeoOpa3oBaTens Ha IMHAMUYECKUHN TUaa3oH U TOYHOCTh
W3MepeHuid B IIMPOBOiA pesieiiHoN 3aIuTe.

22

O06mbsicauTe poib nmpeodpazoBanns Oypbe B BbIICICHUH EPBOM
TapMOHUKH TOKa M HAIIPSDKEHHS IPH 00pab0TKe CUTHAJIOB B
udpoBbIX yerpoiicTBax P3A.

23

[poananm3upyiiTe cBA3b MKy (Pa3oBBIM YIIIOM, aKTUBHOU U
PEaKTUBHOW MOIITHOCTBIO NIPY NPUMEHEHUN PEJIe HallpaBIeHUs
MOITHOCTH.

24

CpaBHI/ITe HE3aBUCUMYIO, 3aBUCUMYIO U OT'PaHNYCHHO-3aBUCUMYIO
BPCMATOKOBBIC XapPaKTCPUCTUKU. yKa)KI/ITe, KaK KpaTHOCTb TOKa
BJIMSACT HA BPEMA Cpa6aTLIBaHI/I$I 3alllUTHI.

25

OHCHI/ITC 3aBUCUMOCTb BPEMCHH OTKIIIOYCHUA MMOBPEKIACHUA OT
PacCIioJIOKEHUA TOUKHN KOPOTKOT'O 3aMbIKaHUA B CETH IIPU
MNPUMCHCHHHU CTYTNICHYATHIX MAKCUMAJIbHBIX TOKOBBIX 3aIlIUT.

26

HpOﬁHaJ’IH?»prfITC BJIMAHUC PECIKUMaA pa6OTBI HCTOYHHKOB IIUTAHUA,
TCHEPATOPOB U CTAHIIMK HA PACIIPCACIICHUEC TOKOB KOPOTKOT'O
3aMbIKaHUA 110 BETBAM CXCMBI.

27

OOBsicHUTE, KaK TapaMeTpbl TPaHC(HOPMATOPOB TOKA M HANPSHKEHUS,
a TaKXKe UX MOTPEIIHOCTH BIMSAIOT Ha padoTy HudpoBoro
n3MepuTensHoro oprana P3A.

TK-3.]1.6
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28

[Ipoananu3upyiite BAUSIHAC KAaHAIOB CBS3U U HHTEP(EIHCOB
udpoBeIX ycTpoiicTB P3A Ha (QpyHKITMN MOHUTOPHHTA,
PETHCTPALMU COOBITUH U yIIPaBJICHUS 000Dy IOBAaHUEM.

29

Onenute B3aMMOCBA3b TpeOOBaHNH OBICTPOEHCTBUS, HAIEKHOCTH,
qyBCTBHUTEIBHOCTH U CEJICKTUBHOCTH NP BEIOOPE HACTPOEK
3aIIUTHL.

30

I1o 3agaHHBEIM KOHTPOJIbHBIM TOKaM U BPEMATOKOBLIM
XapaKTCPpUCTUKAM OLCHUTC COIJIAaCOBAHHOCTD 3alllMUT U BLIABUTC
BO3MOXKHBIC HAPYIICHUS CEJICKTUBHOCTH.

B Ta0auIe 17.

Tabmuua 17 — IlepeueHb TeM /sl BRIIOJIHEHUSL KYPCOBOT'O MPOEKTa / KypCOBOM paboThI

[lepedyenp TeM AJIsl BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOThI IMpEICTaBICHBI

Ne i/

paboThI

[TpumepHBIii TepeueHb TeM ISl BHIIIOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel  myist  mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [lpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

No

/o

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJIUKAaTOpa

1 tun. 3aganre KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJIHOI'O BEPHOI'O OTBETA U3 YETHIPEX
IPEUI0KEHHBIX U 000CHOBAHUEM BBIOOpPA

Hucempyryus: [Ipouumatime mexcm, vloepume npasuibHulil OMeem U 3anuuiume apeymMeHmol,
000CHOBbIBAIOWUE 8bIOOD OMBEMA

1

Kakoe 3nauenue kospduirenta Bo3spara (kB) pene Toka cienyet
MPUHUMATH IIPU pacuéTe YCTaBKU cpabaThIBaHUSI MaKCUMaJIbHON TOKOBOM
3anuThl (MT3) ¢ He3aBUCHMOI BBIIEPKKOI BpEMEHH JJ1s1 COBPEMEHHBIX
MUKPOIIPOLIECCOPHBIX peiie?

a) 0,5

b) 0,7

c) 0,85-0,9
d) 0,95-0,98

TK-3.J1.6

Kak usmensiercs Bpems cpadateiBanust MT3 ¢ 3aBucumoit
(0OpaTHO3aBUCHMOI) BPEMATOKOBOM XapaKTEPUCTUKOM MPU yBETMUECHUH
KpPaTHOCTH TOKAa KOPOTKOI'O 3aMbIKaHUSI OTHOCUTENILHO TOKA YCTaBKH?

a) YBenuuuBaeTcs MpsiMo MPOMOPLHUOHAIIBHO TOKY
b) YMmensbmaercst ¢ pocToM TOKa
¢) OcTaéTcst TOCTOSIHHBIM HE3aBUCHUMO OT BEJIMYMHBI TOKA

d) U3meHsercs TMHEWHO MO BO3pacTarollel XapaKTepUCTHKE

TK-3.71.3

2 THIL.

3anaHre KOMOMHUPOBAHHOTO TUIA C BBIOOPOM HECKOJIBKUX BapUAaHTOB OTBETA U3
MPEJJIOKEHHBIX U pa3BEPHYTHIM 0OOCHOBAaHUEM BBIOOpA

HHcmpyKL;wz: Hpoqumadme meKkcm, 6bl6€p1/lm€ npasujibHble 6Apuarmbvl omeenia u sanuuiume
apcymennivl, 060CH06b18aIOWM€ 6bl60p omeemos
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/i

[IpumepHBIil epedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHINKATOpa

Kakue mapameTpsl HEOOXOIMMO YUHTHIBAThH IPU BEIOOPE yCTABKU
cpabaTbIBaHMs MaKCUMaJIbHON TOKOBO# 3anuThl (MT3) ¢ He3aBucuMoit
BBIJICP)KKOI BpeMeHH? BriOepuTe Bce MOIXOSIINe BAPHAHTHIL:

a) MakcumanbHbIi pabounii TOK 3alMIaeMOM JTMHUN

b) Koadhunment Bo3Bpara perne

¢) Koadumment camosamycka 3IeKTpoABUTaTeNIe Harpy3Ku
d) Koaddunment rpanchopmaruu Tpanchopmaropa Toka

e) LBeT n3omsimu cuitoBoro Kadess

f) Koappuument nagéxHOCTH (OTCTPONKH)

TK-3.71.6

Kaxkue (hakTopbl BIUSAIOT HA BOSHUKHOBEHHE PEXXKMMa HACBIIICHUS
tparcdopmaropa Toka (TT) u uckakeHre BTOPUIHOTO CUTHATIA B CHCTEMaX
peneitHoi 3amuThl? BeiOepuTe Bce MOaX01I1e BApUAHTHI:

a) BeanyrHa nepBUYHOTO TOKa KOPOTKOTO 3aMbIKaHUS
b) Anepuoaudeckas coctapistomas Toka K3

¢) Comnpotunenue BTopuaHoi Harpy3ku TT

d) [lnuHa BOIHBI U3JIy4Y€HHUS B ONITOBOJIOKOHHOM KaHaje
e) OcraToyHass HAMarHWYEeHHOCTh cepaedHuka TT

f) LIBeToBass MapKUPOBKA 3aKMMOB BTOPUYHON OOMOTKH

TK-3.]1.3

3 Tur.

3a[{aHHe 3aKPBITOT'O THIIA HA YCTAHOBJICHUC COOTBCTCTBUA

Hucempyxyus: Ilpouumatime mexkcm u ycmanosume coomsemcemsue. K kaswcooti nosuyuu, 0annoii 6
J1e8oM cmonbye, noobepume coOOmMEemMcmayouyo NOUYUI0 8 NPA8OM Cmoadye

5

YcTaHoBUTE COOTBETCTBUE

Buasl pesneiHON 3aIUTHI:

1. MakcumanbHast TokoBas 3amurta (MT3)
2. ToxoBas otceuka (TO)

3. Mudbdepenunanbhas 3ammra

4. 3anuTa MUHUMAJIBHOTO HAMPSIKEHUS

5. l'azoBas 3amura Tpanchopmaropa

OcHoBHOII mapameTp cpabaThiBaHus (yCTaBKa):
a) Tok HebanaHca B 1Jie4e CPaBHEHMS

b) Tok cpabaTbIBaHMsI, OTCTPOSHHBIM OT MAaKCUMaJILHOI'O Pab0Yero Toka ¢
yuéroM ko3 duirenTa Bo3BpaTa

¢) Tok cpabaTeiBaHUs, OTCTPOEHHBIN OT MakCUMaIbHOTO ToKa K3 B KOHIIE
3aLMIIAEMON 30HBI

d) CkopocTb ra3000pa3oBaHus U ypOBEHb Maciia B paclIupuTene
e) Yposenb HamnpspkeHus 0,7-UHOM ¢ BBIIEP/KKON BpEMEHU

TK-3.71.6

YcTraHoBUTE COOTBETCTBUE

TK-3.J1.3
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/i

[IpumepHBIil epedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHINKATOpa

XapakTepucTHKa PEICHHON 31U ThI:
1. YyBCTBUTENBHOCTD

2. CenexkTuBHOCTh

3. beicTponeiicTBue

4. HapéxHoctp

[Tapamerp / mokazaTeib OLEHKH:
a) KoaddunmeHt roroBHOCTH U HapaOOTKa Ha OTKa3
b) Koaddumment uyBctButensuoctu ku = Ik.min / Ic.3

C) BpeMH OT MOMCHTA BOSHUKHOBCHUS ITOBPCKACHUA 10 MOMECHTA
OTKJIIOYCHUS BBIKJIIOYATCIIA

d) CrtocoOHOCTh OTKJIFOYATh TOJBKO OBPEXKAEHHBIN 3JIEMEHT ceTH 0e3
cpabaThIBaHHsT CMEXKHBIX 3aIUT

e) Koaddunuent rpanchopmaium n3sMepuTeIbHbIX TpaHCHOPMATOPOB

4 THm.

BaHaHI/Ie 3aKPBITOTO THIIA HA YCTAHOBJICHUC IMMOCJICAOBATCIIbHOCTHU

Hucempyxyus: Ilpouumatime mekcm u yCmaHogume nociedo8amensbHocms. 3anuuiume
COOMBemMcmayIouy0 NoC1e008amelbHOCMb OYKE clleéa Hanpaso

7

YcTaHOBHUTE MOCIIEA0BATEIBHOCTh

Oranbl pacuéra yCTaBOK MaKCUMaIbHOU ToKOBOM 3auuThl (MT3) ¢
HE3aBUCHMOI BBIAEP)KKON BPEMEHHU:

a) OmnpeneneHne MaKCUMAJILHOTO paboyero Toka 3aluiaeMon JMHUN
Ipa6.max

b) Pacuér nepBuuHOTO TOKA CpabaThiBaHUs 3alIUTHI IC.3 ¢ yuéTom
K03 dureHTa oTcTpoilku 1 ko3P puureHTa Bo3Bpara

¢) Bei6op koadpPunnenta tpanchopmanuu tpanchpopmaropa toka (KTT)
d) Onpenenenne BTOpuyHOro TOKa cpadbareiBanus peie Ic.p =1c.3/ KTT

e) [IpoBepka ko3 uirenTa 4yBCTBUTENBHOCTH k4 TP MUHUMAITEHOM TOKE
K3

f) CornacoBaHue BbIIEPKKHA BPEMEHH 110 CTYIIEHYaTOMY IIPUHIIUITY C
3aIUTAMHU CMEKHBIX YYaCTKOB

TK-3.J1.6

YcTaHOBUTE IIOCIEA0BATEILHOCTD

Oranbl 00pabOTKH aHAJIOrOBOI0 CUTHajla TOKa B U(POBOM TEpMUHAIE
pENEHHON 3aIUThI:

a) [IpeoOpa3oBaHue NepBUYHOTO TOKA BO BTOPUYHBII ¢ TOMOIIBIO
TpaHcpopmaTropa Toka

b) AHanorosast puabTpanus curHana (aHTUAIANCUHTOBBIN QUIIBTP)
¢) Jluckpernsanus cursaia BO BpEMEHH C 33IaHHON YaCTOTOU
d) Ananoro-mudpoBoe nmpeodpazoBaHue (KBAHTOBAHKE 110 YPOBHIO)

IK-3./1.3
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No [IpumepHBIil epedeHb BOMPOCOB JIJIsl TECTOB Kon
n/n MHAMKATOpa

e) Hudporas punbrparus u BeIJCIICHHE OCHOBHOW TapMOHUKHU
(mpeobpazoBanue Dypbe)

f) CpaBHeHUeE 1eHCTBYIONIET0 3HAYECHUS C YCTaBKOU U (hOpMUPOBaHKE
JIOTUYECKOT0 CUTHAJIA CpadaThIBaHUs

5 tun. 3aganue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM

Hncempykyus: Ipouumatime mexcm u 3anuwume pazeépHymulii 000CHOBAHHBLI OMBEEm UIU
Hanuwiume NPonNyweHHoe Cl1080/Cl080COUemanue

9 | Jaiite onpenenenre kodduimeHTa 49yBCTBUTEIHBHOCTH PEICHHON 3aIHUTHI. [K-3.J1.6
[TpuBenute pacuétHyro Gopmyny it MT3 u ykaxkute MUHUMAIBHO
JOIyCTUMbIE 3HaYeHHs K0 (PUIIMEeHTa YyBCTBUTEIHHOCTH /711 OCHOBHOM
3allMTHI U JJI pe3epBHOM 3amuThl coriacHo [1YD.

10 | [TosicHUTE MIPUHIUIT AEHCTBUS MPOAOIBHON MU PEepeHIIMATBHON 3aIUThHI IIK-3.J1.3
cWII0OBOTO TpaHchopmaropa. PackpoiiTe, Ha kKakoM (pU3MIECKOM TIPHHIIUATIC
OCHOBAHO PacIiO3HaBaHUE BHYTPEHHETO TIOBPEKICHHUS, U OOBSICHUTE POJIb
TOPMO3HOMH (CTAOMIM3HUPYIOIIEH) OOMOTKH pelie st 00eCIIeYeHHs OTCTPONKHU
OT TOKOB HeOajlaHCca B HOPMAJIbHOM PEXXHUME M pu BHemTHUX K3.

[Ipumeuanue:

3amanue 1 THma ¢ BRIOOPOM OJHOTO BEPHOTO OTBETA M3 YETBHIPEX NPEIUIOKCHHBIX U
000CHOBaHHEM BBIOOpA:

[TonHoE coBmaeHne ¢ BEpHBIM OTBETOM — | Oai.

Hesepusblit oTBeT min ero orcytcTBue — 0 0anios.

3amaHre 2 THMAa C BBIOOPOM HECKOJIBKMX BAapUAHTOB OTBETa W3 TNPEIJIOKEHHBIX U
pa3BepHYTHIM 000OCHOBaHUEM BBIOOpA:

[TomHOE coBMaieHue ¢ BEPHBIM OTBETOM 1 Oaiii.

OTCcyTCTBHE MHHMMYM OJHOTO TPABHIIBHO OTBETA WIJIM IMOJHOE OTCYTCTBYeT oTrBeTa — 0
0aJIoB.

3aganue 3 TUIa Ha YCTAaHOBJIEHUE COOTBETCTBUSA:
[TonHOE coBMaeHre ¢ BEpHBIM OTBETOM - 1 Oasul.
HesepHoe comocTaBieHre 0TBETOB WM OTCYTCTBUE oTBeTa — () Gaos.

3ananue 4 TUNa Ha YCTAaHOBJICHHE MOCIIE0BATEILHOCTH:
[TonHOE NIpaBUIIEHOE COBMACHUE OYEPETHOCTH OTBETOB - 1 Oaysmom
Hapyenne npaBuibHOTO OPSKa OTBETOB WJIM OTCYTCTBHE OTBeTa — () Gasios.

3ajaHue 5 Tuma ¢ pa3BepHyThIM OTBETOM:

[IpaBunbHBIN OTBET 3a 33jaHUE OIICHUBAETCA - 3 Oasua.

Ecnmu nmomymieHa onHa omuOka \ HETOYHOCTh \ OTBET MPaBUJIbHBIN, HO HE MOJIHBINA - 1
Oa.

Ecmu nmomymeno Oosee 1 ommbOku \ oTBeT HempaBWiIbHBIM \ oTBeT oTCcyTcTBYyeT — 0
0ajIoB.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
‘ Ne n/mn ‘ [lepeueHb KOHTPOJIbHBIX PabOT ‘

19



\ He npegycmotrpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrax [YAIIL, perlaMeHTUpPYIOIUX MOPSINOK U HPOLERypy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydaromuXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIJIMHBI

11.1. Meroauueckue ykazaHus i OOy4yaroIIMXCs 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOI'O II03HAHUSA, HOBEHIIMX
JOCTHDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00YYarOIMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJyY€HUE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-IENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuThCsl METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM pA3laTOYHOrO MaTepuajna IpH TNPOBEIEHHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— Paznmen 1. Benenue B peneitnyro 3ammry. OOmuye TEpMHUHBI pElECHHON 3allUTHl U
aBromatuku. HaszHauenne P3A B snmexkrposHepreTmueckux cucreMax. OCHOBHBIE JJIEMEHTHI
peNeHON 3alMThl: U3MEPUTEIbHbIC, JIOTUYECKUE M HCIIOJIHUTEIbHbIE OpraHbl. TpeboBaHUS K
peneiiHON 3amuTe: CeNeKTUBHOCTh, OBICTPOAEHCTBHE, UYBCTBUTEIBHOCTb, HAJAECKHOCTh. THIIBI
pene, NpUMEeHsIEMBbIE B PEJICHHOM 3alUTe;

— Pazgen 2. OOmme MaTeMaTH4ecKHe MPUHLUIBI MOCTPOSHHS PEIeHHON 3alluThl.
BxonHble W BBIXOJHBIE CHTHAJIBI PEJICHHON 3amMThl. MaTremMaTH4ecKoe MpeICTaBICHUE
CHUHYCOUJIAJIFHOTO NEPEMEHHOI0 TOKa U HampsikeHus. BekropHoe 0ToOpakeHUe 3NEKTPUYECKIX
BennuuH. [IpeoOpazoBanue @ypbe 17 aHaIM3a JIEKTPUUYECKUX CUTHAJIOB B 3HEPrOCHCTEMAX.
OO6paboTka wu3MepsieMbIX CHTHIOB B 1udpoBoil 3ammure. YactoTa IJUCKpeTH3alMU U
Pa3psAIHOCTH aHATOTO-IIU(PPOBOTO MPe0OPa3OBAHMS;

— Paznien 3. M3mepsieMble BEIMUMHBI U KPUTEPUN U3MEPEHUS, UCIIOJIb3YEMBIE B PEIIEHHON
3amuTe. TOK, HampshKeHHe, 4acTOTa, aKTHBHAs M pEaKTUBHAs MOIIHOCTb, (Da3oBBIA yroma u
rapMOHUYECKHE COCTABISIONINE KaKk KOHTpoiupyemble mapamerpsl P3A. Ctpykrypa udpoBbIx
U3MEPUTENIbHBIX OpraHoB. JlaTdyuku, TpaHchopMaTOpbl TOKa M HalpsDKeHUA. BxonHbele u
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BBIXOJIHBIE ~ MPEOoOpa3oBaTeNIM  JHUCKPETHBIX  CHTHaJOB. Pabora  aHamoro-mu@poBbIX
npeoOpa3oBaresieil. BinsHue HachIeHNsT TPAaHC(POPMATOPOB TOKA M (DPMIBTPAIIMK CHUTHAJIOB Ha
paboTy 3aIUTHI;

— Pasmen 4. WHrepdeiicel peneidHOW 3amIMTHl, MPOTOKOIBI M KaHAIbl CBS3U.
OnTOBOJIOKOHHBIC KaHaJbl Tepenauyn uHGopManuu. Kanambl cBsi3u IUEGPOBON peleHON
3ammThl. Hasnauenue cranmapra MOK 61850 B cucremax aBTOMAaru3aluy MOJCTAHIIMM.
[Tpumenenue Modbus, Ethernet u RS-485 B unTepdeiicax peneitHoN 3amMThl 1 aBTOMATHKH.
[lepemaya W3MEpUTENBHON, YIPABISIONICW W JAMATHOCTUYECKOW HHDOpPMAMHM  MEXIY
ycTpoiictBamu P3A;

— Pazgen 5. Kpatkue cBeneHus o BBIKJIIOUATENSIX, pelie U cXxeMax ympasieHus. Cxema
yVOpaBlIeHUS BBIKIIOYATE]IEM C 3JEKTPOMAarHUTHBIM HpUBOJOM. (OO003HAuEHUs JIOTHYECKHX
2JIEMEHTOB. MOHTa)KHasl JIOTUKA U €€ OCHOBHBIE DJIEMEHTBI. THIIBI pene B peaeiHON 3aiuTe U
aBTOMaThKe. MakcumallbHas TOKOBas 3allluTa U ee pa3HoBUAHOCTU. Bribop ycraBok MT3 c
HE3aBUCHMOH BBIIACPKKON BpeMeHH. OCHOBHBIE ATalbl pacdyera YCTaBOK TOKOBOM 3allUTHI.
BpemsiTokoBbIe XapaKTEPUCTUKH PeJie;

— Pazmen 6. Bugsl cnoxubix P3A. Jluddepenuuanpaas peneitHas 3ammuta. [IpuHimn
neiicTBus  mpojonbHONM nuddepennmanbHoil  3ammThl.  [IpuHIMI [elCTBUS  monepeyHon
muddepeHnmanbHoi 3amuTel. CnBur a3z padoyeit u TopMo3HONH 00MOTKH. [IpuHIIMT neiicTBUs
perne HarnpaBieHus MolHOoCcTH. OCOOCHHOCTH aHalu3a YCIOBUIA CpadaThIBaHUS CIIOKHBIX 3aIIUT
U UX COTJIacOBaHUs C Ipyrumu ycrporicrBamu P3A.

Martepuan npeocTaBisieTcs B COOTBETCTBUU C TaOIHIIeH 4.

11.2. Mertoauyeckue yka3aHus JijIsl 00y4arolIuXcs 10 YYacTHIO B CeMUHapax
Yuebnvim nianom He npedycmompeHo.

11.3. MeToau4eckue yka3zaHUs JUIsi OOyYalOIMIUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHITHH.
Yuebuvim nnanom ne npedycmompero.

11.4. Metoauueckue yka3aHust Juisi 00y4aroImXcs 10 BBIITOJHEHUIO J1a00paTOPHBIX

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YIIIyOUTh H
3aKpeNnuTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW 0OO0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAIUTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUe CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHEL,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAIN3allds TEOPETUYECKUX 3HAHUMN, IOJYYEHHBIX Ha
JEKIUSAX;

— TOoJy4YeHUe HOBOM MH(OpPMAaLMU 110 U3yYaeMOW JUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

JIaGopatopHble pabOTHI SBISIOTCS HEOTHEMIIEMOW YacThIO W3YYEHHUS AUCHUIUIMHBI U
HaIpaBJIEHbI HA PELIEHUE CIEAYIOLUX OCHOBHBIX 3a/1a4:

— 3aKpEIUIEHUE W JETAIU3ALNI0 TEOPETUUYECKUX 3HAHMI, MOJyYEHHBIX HA JEKIMOHHBIX
3aHATHUSAX;

— NMpUOOpeTeHne HaBBIKOB MCCIIEOBAHUS XapaKTEPUCTUK peJie TOKa, pejie HAIpsKeHUS,
pesie BpEMEHU U PeJie C OTPAaHUYECHHO-3aBUCUMOM BBIJIEPKKON BPEMEHH;

— OCBOEHHE NMPHUHIIUIIOB BEIOOPA M MMPOBEPKHU YCTABOK MAaKCUMaJIbHON TOKOBOM 3aIlUTHI;
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— TpHOOpETeHHE HABBIKOB pacueTa TOKOB KOPOTKOTO 3aMbIKaHUs, MPOBEPKHU
YYBCTBUTEIBHOCTH 3aIUT U COTJIACOBAHMSI BBIJIEPKEK BPEMEHH,

— (hopMUPOBaHKME HABBIKOB MTOCTPOEHHUS U aHAJIN3a BPEMSITOKOBBIX XapaKTEPUCTUK U KapT
CEJIEKTUBHOCTH;

— pa3BUTHE HABBIKOB CAMOCTOSITEIBHON pPabOThI C J1A0OPATOPHBIM OOOPYIOBAHUEM,
U3MEPUTEIIHBIME ~ MPUOOpPaMK, pACUYCTHBIMH CXEMaMH, TEXHHUYECKOH U HOPMATHBHO-
TEXHUYECKON JOKYMEHTAIUEH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PaboT

CTyeHTHI BBIOJIHSAIOT Ta00PaTOPHBIE paOOThl HHIUBUYaTBLHO WU B COCTABE TOATPYIIIT
no 3-4 uenoseka. Ilepen mnpoBeneHueM mnabopaTopHOM pabOThl OOyyarouIuecs JOKHbI
O03HAKOMUTHCS C METOAMYCCKHMH YyKa3aHUSMHU, H3YYUTh IETb pPaOOThI, MCXOJHBIC TaHHbBIC,
cxeMmy J1a00OpaTOpHON yCTaHOBKM WJIM PACUETHYIO CXEMY, HOPSAIOK BBIMOJIHEHHS] PaOOTHI U
TpeOOBaHUS K OTUETY.

Jlo Hauana BBINOJHEHUS JIAOOpPATOPHOU pabOThl OOYYaAIOLIUICS MOJy4aeT IOMYCK Y
npenonasarens. Jlomyck mnpeanonaraeT 3HaHWE LENW PaOOThI, OCHOBHBIX TEOPETHUYECKHX
MOJIO’KEHUH, TMOPSIKA BBIMOJIHEHHUS] M3MEPEHUI WM PacyeToB, a TakyKe MpaBuil Oe30mMacHOi
paboTHI ¢ TA0OPATOPHBIM 0OOPYIOBAHHEM.

B mporecce BbimonmHeHUs 1abopaTopHOil paboThl OO0ydaroluecs: JOJKHBI BBITOJIHUTH
3aJJaHHYI0 TIOCJIEJOBATEIbHOCTh JCWCTBUM, MOMYYHTHh HSKCIEPUMEHTAIbHBIC WM PAacUETHHIC
pe3yNbTaThl, MPOBECTH HUX 00paboTKy, OpOopMUTH TabMUIBl U Trpaduueckue MaTepuabl,
chopMyJIUpOBaTh  BBIBOJABI M  3AIUTUTh OTYeT. JlIS  pacueTHO-MCCIIeIOBATEIbCKHX
71a060paTOpHBIX PabOT MOMOJHUTENIBHO BBIMOJHSIOTCS MOCTPOCHUE CXEM 3aMEIIeHHs], pacyer
TOKOB KOPOTKOT'O 3aMBIKaHHs, BBIOOpP YCTaBOK 3alllHT, MPOBEPKA YyBCTBUTEIHLHOCTH U AHAIU3
CEJICKTUBHOCTH.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

Ot4er 0 1abopaTopHOit paboTe JOKEH BKIIOUYATh:

— TUTYJbHBIN JIUCT;

— 1eJb padoTHI;

— MCXO/IHBIE JIAHHBIE;

— KpaTKue TEOPETUICCKUE CBEICHUS;

— cxeMy 1abopaTopHON YCTAaHOBKH, PACYETHYIO CXEMY HIIM CXeMY 3aMEIleHNUS;

— TIOPSIOK BBITIOJTHEHUS paOOTHI,

— pe3yabTaThl U3MEPEHUN U/UITH PaCUeTOB;

— HeoOXoauMble TaONULbI, TrpaQuKd, BPEMSITOKOBBIE XapaKTEPUCTUKH, KapThl
CEJIEKTUBHOCTH;

— aHAJIU3 TTOJIYYCHHBIX PE3yJIbTaTOB;

— BBIBOJIBI IO paboTe;

— OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI IMPU UX HATHYHUH.

TpeboBanust k ohopMIEHUIO OTYETA O JJAbopaTopHOU paboTe

Odopminenne 1ad0paTopHON paObOTHI BHITIOIHIETCS B COOTBETCTBUU C TPEOOBAHHUSAMU OTAETA
HopMaTuBHOU AokyMeHTauuu ['Y AL, npeacrasnennsiMu Ha caiite I'Y AIL

http://guap.ru/quap/standart/titl_main.shtml.

Pacuernbie hopmyIbl TOJDKHBI COMTPOBOKIATHCSA TOSICHEHUEM HCTIONB3YEMbBIX BEITUYHH.
[Ipy HaMWYMKM YUCIEHHBIX pAcdyeTOB HEOOXOAUMO YKa3blBaThb HCXOJHBIC JIaHHBIE,
MPOMEKYTOUHBIE PE3yJNbTaThl W EAUHUIIEI u3MepeHus. ['paduueckue martepuainbl, BKIIIOYas
BPEMSITOKOBBIE XapaKTEPUCTUKH, CXEMbI 3aMEIICHUS U KAPThl CEJIEKTUBHOCTH, JOJDKHBI UMEThH
HaWMEHOBaHHE, 0003HAYEHHUS OCEH, CAMHUITBI U3MEPEHUS M HEOOXOAUMBbIC TIOSICHEHUS. BhIBOIBI
JOJKHBI OTpa)kaTh COOTBETCTBUE IMOJNYUYEHHBIX PE3YJIbTATOB IENH JIaDOpaTOPHOW padoTHI,
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KOPPEKTHOCTh ~ BBIOPAHHBIX yCTABOK, BBIIIOJHEHHE TPeOOBAaHUI UYYBCTBUTEIBHOCTH U
CEJICKTUBHOCTHU PEJICUHON 3aILUTBHI.

11.5. Metoauveckue yka3aHus JJisi 00yJarOIIUXCsl IO BRITIOJHEHUIO KYPCOBOTO IIPOEKTa/
KypCOBOi1 pabOThI
Yyebnvim nnianom He npedycmompeHo.

11.6. MeTtoauueckue ykazaHus JUIsi 0OYyYaOUIMXCs M0 MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIONIUIICS BBINOIHSAET PadoOTy MO
3aJJaHUI0 M IIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCcTBEHHOIo
YYaCTHA.

B mponecce BBINOIHEHHS CaMOCTOSTENBHOW paboThl y oOyuwaromierocs (popMHpyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHHUS
U HaBbIKM B YCBOCHMM M CHUCTEMAaTH3alUM MPUOOpETaeMbIX 3HAHUM, OOEcleYMBAaEeT BBICOKHM
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

CamocrosiTenbHast paboTa 00yJaronuxcsi BKIIOYAET:

— W3y4eHHUE KOHCIIEKTa JICKIMH 1 PEeKOMEHI0BaHHOM yueOHOM JuTepaTyphl 110 pa3zenaM
JVICIIATUTHHEI,

— MIOBTOPEHHE OCHOBHBIX TEPMHHOB U ONpeAEICHUI peleiiHON 3allUThl U AaBTOMATUKH;

— TOATOTOBKY K Ja0opaTOpHBIM paboTaM, BKJIIOYas HU3yYEHHE CXEM, METOJIUKU
U3MepeHuil 1 nopsiika 00paboTKU pe3yIbTaToB;

— BBINOJIHEHUE PACYETHBIX 3a/laHUil MO TPUBEACHUIO TapaMeTPOB 3JEMEHTOB CETH K
0a3MCHBIM yCIOBUSAM, pacueTy TOKOB KOPOTKOI'O 3aMbIKaHUs U BEIOOPY YCTABOK 3allIUT;

— IMIOCTPOCHUE U aHATTU3 BPEMSATOKOBBIX XapaKTEPUCTUK U KapT CEIEKTHBHOCTH;

— [IOATOTOBKY OTYETOB 10 JIAOOPATOPHBIM paboTam;

— MOJATOTOBKY K TECTHPOBAHHUIO, YCTHOMY ONpOCY H 3audery / muddepeHIupOBaHHOMY
3a4ery.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUXCASBIISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHal Mo AUCIUILIMHE,

— pekoMeHayemasi y4ueOHas, CripaBOYHAasi 1 HOPMATHBHO-TEXHUUYECKAs JIUTepaTypa Imo
pENENHON 3aIIUTe U ABTOMATHKE;

— METOJAMYECKHE yKa3aHHs MO BBHIMOJHEHUIO KOHTPOIBHBIX paboT ()11 00ydaromuxcs
10 3204HON (hopMe 0OyUeHUs).

11.7. Meroauueckue ykazaHus JUIsi OOYy4arOIIMXCS MO MPOXOXKICHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yu4aroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEJbI0 OLECHMBAHUS XO0Jla OCBOEHUS
JUCLUTUIMHBL.

Texynuit KOHTPOJIb YCIIEBAEMOCTH BKIIFOYAECT:

— YCTHBIH OMpOC MO TeMaM JIEKIIMOHHBIX 3aHATHIA;

— MPOBEPKY FOTOBHOCTH 00YYaOIINXCSl K BBIMOJIHEHUIO Ta0OPAaTOPHBIX padoT;

— KOHTPOJb BBIOJHEHUsA JAOOPAaTOpPHBIX pabOT M  MPaBHIBHOCTH 0OpabOTKU
MOJTyYE€HHBIX PE3yJIbTaTOB;

— MPOBEPKY OTYETOB 10 JIAOOPATOPHBIM paboTaMm;

— BBINOJIHEHHUE TECTOBBIX 3aJIaHUI M0 OCHOBHBIM pa3/iesiaM JUCLMILIUHBI.

IIpu npoBeaeHUH TEKYIIEro KOHTPOJIS OLEHUBAIOTCS 3HAHUE OCHOBHBIX MOHATHHA P3A,
NOHMMaHHUE TPHUHITUIIOB JEHCTBUS PEJICHHBIX 3alllUT, YMEHHE aHAIM3HPOBATh TapamMeTpbl U
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PSKUMBI PabOTHI 3JIEMEHTOB JJIEKTPOIHEPTEeTHUECKONW CUCTEMBI, KOPPEKTHOCTh BBITOIHEHHS
pacueToB, 0OOCHOBAHHOCTh BBIOPAHHBIX YCTaBOK, MPABUIBHOCTH TOCTPOSHUS BPEMSTOKOBBIX
XapaKTEPUCTHK M TIOTHOTA OPOPMIICHHS OTUETHBIX MaTEPHAJIOB.

Pe3ynbpTaThl TEKymIEro KOHTPOJISI YYHTHIBAIOTCS MpPH MPOBEICHUU MPOMEKYTOUHOM
arrectaniui. K TPOMEXYTOYHOW aTTeCTallMy JIOMYCKAIOTCS OOYyYalolUecs, BBITOJHUBIINAEC
MPEyCMOTPEHHBIE JTAOOpaTOpPHBIE Pa0OTHI, MPEACTABUBIINEG M 3AIIUTHUBIIUE OTYETHI, a TaKKe
BBIIIOJIHUBIIME 3aJaHUs CaMOCTOSITEIbHOW pPa0OThl W TEKYIIEro KOHTPOJIsl B o0OBeMe,
YCTaHOBJICHHOM TMpernojaBarenieM. l[Ipu BBICTABJICHHH WTOTOBOM OIEHKHM YYHUTHIBAIOTCS
pe3yabTaThl TECTUPOBAaHUS, KAadeCTBO BBINOJHEHUS JIA0OPATOPHBIX M PACYCTHBIX padoT,
AKTUBHOCTh OOydYaromerocss B XOA€ 3aHATHH ¥ YpPOBEHb OTBeTa Ha 3adere /
nuddepeHIMPOBaHHOM 3a4eTe.

11.8. Meroauueckue yka3zaHus Ui O0y4arOLIUXCS MO MPOXOXKAECHUIO NPOMEXYTOYHOH
aTTECTALIUU.

IIpomexxyTounass  arrectanuss  OoOyyarOIIMXCsl — HpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3YyJIbTAaTOB 00y4YeHMs IO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— 3auyeT — 3To (hopMa OLEHKU 3HAHUM, MOJYyYEHHbIX OOyYaIOUIMMCS B XOJI€ U3yUCHHUS
y4e€OHOM JUCUUIUIMHBI B LIEJIOM WUJIM IPOMEXYTOUHas (110 OKOHYAHUU CEMECTpPa) OLIEHKAa 3HaHUMN
00yyaroImuMcsl 0 OTJAENbHBIM pa3jiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3a4TeHO»
WIH «HE 3a4TEHOY.

[IpomexxyTouHast aTTecTalysl OLIEHUBACTCA IO pe3yJbTaTaM TEKYILEro KOHTPOJIs
ycneBaemocTu. Criucok BonmpocoB (Tabmuua 16) Kk mpoMexXyTOUHOM aTTecTaluu yTBEPKAAETCS
Kadeapoil M BbLAAETCS CTyACGHTAM M O3HaKkoMJeHusa. B cioywae, ecnu CTyIeHT IO
YBXUTEJIbHON MPUYMHE HE BBIIOJIHUI TPEOOBAaHUS TEKYLIETO KOHTPOJIS, EMY IPEI0CTaBIIsAETCS
BO3MOXHOCTh CHAaTh 33J0JDKEHHOCTM IO HpOMyIIeHHbIM TeMaM. Popma NpoBeneHUs
IIPOMEXKYTOUHOM aTTecTaly - TUCbMEHHasL.

B xome 3adera oOywaromuiicss IOJDKEH IIOKa3aTh 3HAHME OCHOBHBIX IOHATUH
penelHoN 3almMThl U aBTOMAaTHKHU, TpeboBaHui Kk P3A, nmpuHUIMIOB IEHCTBUS MaKCUMalbHOU
TOKOBOH, TuddepeHaIbHON 1 HalpaBICHHON 3alluT, ocoOeHHOCTel IUu(poBoi 00paboTKU
CUTHAJIOB, CTPYKTYphI U(PPOBBIX TepMuHaIoB P3A, a Taxxke mHTEp(EHCOB M KaHAIOB CBSI3H,
IIPUMEHSEMBIX B COBPEMEHHBIX YCTPOMCTBAX 3aAIUTHI.

[Ipy BBINOJHEHUM PACUETHOM YACTH OOYYArOUIMICS JOJKEH YMETh OIpENessaTh
IapaMeTpsl JJIEMEHTOB CXEMBbl 3aMEIICHMs, PACCUUTHIBATE TOKHM KOPOTKOI'O 3aMBIKAHUS,
BbIOMpaTh  YCTaBKM  MaKCUMAaJIbHOM  TOKOBOM  3alllUThl, MPOBEPATH  KOIPPUIUEHTHI
qyBCTBUTEJIBHOCTH, COIJVIACOBBIBATH BBIICPKKA BPEMEHM M aHAJIU3UPOBATH BPEMSATOKOBBIE
XapaKTEPUCTHUKHU.

OneHka «3auTeHO» BBICTABJIAETCS OOydaroUmleMycs, €CId OH JIEMOHCTPHpYET
NOHMMAHHUE OCHOBHBIX DPAa3/€JOB AMCIMIUIMHBI, KOPPEKTHO HCIIONIB3YET TepMHUHOJOTHI0 P3A,
croco0eH OOBSICHUThH MPUHLUIIBI IEHCTBUS U3YUYEHHBIX 3allUT, BHIIOJHUTH TUIIOBBIE PACUETHI U
000CHOBaTh TMOJy4YeHHbIE pe3yibTaThl. OIEHKa «HE 3a4TEHO» BBICTABISETCS B Cilyyae
OTCYTCTBUSI HEOOXOJMMOTO YpOBHS OCBOEHHS MaTepuasla, HEBBINOJHEHUS 00s3aTelbHbIX
1a00paTOpHBIX PAabOT, CYLIECTBEHHBIX OIIMOOK B pacuerax WM HEBO3MOXKHOCTH OOBSCHUTH
OCHOBHBIE IPUHILIUIIBI PAOOTHI YCTPOHCTB pesieiiHOM 3aIUThl 1 aBTOMATHKU.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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