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AHHOTaUA

Jucuummuaa «OCHOBBI peleHON 3alUThl U aBTOMATHKW» BXOJHUT B 00pa30BaTEIbHYIO
IporpamMmy BBICIIEr0 00pa3oBaHUs — MPOTpaMMy OakajaBpuaTa 1Mo HaIlpaBJICHHUIO MOATOTOBKU/
CIIELUATIbHOCTH 13.03.02 «OIIEKTpO3HEPreTUKa u AJIEKTPOTEXHUKA
HanpasieHHocTH/crienmanu3aun  «lludpoBas sHepretuka». JucuumimHa peanusyercs
kaeapoit «Ne32».

JlucuuninuHa HaneaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIONINX KOMIETEHIIHIA:

[1K-3 «Cnoco0OeH NpuHUMATh y4acTUe B IPOSKTUPOBAHUU OOBEKTOB MPO(heCCHOHATEHON
NESTEIbHOCTH B COOTBETCTBHUM C TEXHHUYECKHM 3aJaHUEM W HOPMATUBHO-TEXHUYECKON
JIOKYMEHTALUE

[IK-5 «CnocobeH MpoBOAWTH aHAIW3 M KOHTPOJIbh MapaMeTpOB M YCIOBUU pPabOTHI
OTJIEIbHBIX KOMIIOHEHTOB JIEKTPO3HEPIE€TUUECKON CHCTEMBDY

Copep:xaHue OUCHUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C M3YUYEHHEM OCHOB
YCTPOMCTBA UCTIOJHUTEILHBIX MEXaHU3MOB, Y3JIOB U allllapaToB PEJICHHON 3alIUThl OCHOBHBIX
9JIEMEHTOB CHUCTEM »3JIeKTpocHaOxeHusi (kaOeiabHbIe, BO3AYIIHBIEC, JHHHUM BJIEKTpONEpeaaqyu
TpaHcGopMaToOphl, MIUHOCOSAMHUTEIBHBIC YCTPONCTBA, AJICKTPUYCCKUE MAIIMHBI H APyTHE
9JIEMEHTBI, W Y3JIbl 3JEKTPOIHEpreTHUecKux cucreM). PaccMmarpuBaercst mpolecc pacyera
YCTAaBOK PEJIEHHON 3aIUTHI U B 1I€JIOM OPTaHU3ALNHU 3AIIUTHI JJIEKTPOIHEPTETUUECKUX CUCTEM C
MOMOIIBIO PETICHHBIX YCTPONCTB aBTOMAaTHYECKOT'O OTKIFOUECHHUS.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATpUBAET Cieaylome (OpMbl OpTaHU3AINH
y4eOHOT0 TMpoIiecca: JICKITUH, JJabopaTopHbIe padOTHI, CAMOCTOSATEIbHAS Pad0Ta 00yUYaIOMIEroCs.

[TporpaMMo#i MUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONIUE BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKyTOUHas arTectanus B popme 3adera (7 cemectp).

OOmiast TPyIOEMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTAaBIISICT 2 3aYETHBIX €IUHUIIBI, 72
yaca.

S3bIK 00y4YeHUs IO JUCIUILTUHE «PYCCKHID)



1. TlepedyeHb mIaHUPYEMBIX pPe3yIbTAaTOB OOYUYEHHUS MO TUCIUIUINHE
1.1. Ienu npenogaBaHus TUCUUILTAHBI
Lenbto  mpemnopaBaHusl  JUCHUIUIMHBI  SIBJISIETCS  TMOJMy4YeHHE  OOyYarolIMMHCS
HEOOXOUMBIX 3HAHUU B 00JIACTU yCTPOMCTBa 0OOPYIOBAHHMSI 3aIUTH U aBTOMATHKHU, HABBIKOB
pacuera W MPOCKTUPOBAHMS 3alllMTHI, a TaKKE YMEHHH TOCTPOCHHS PEICHHOW 3aIUThI
AIEKTPOIHEPIETUUECKUX CUCTEM.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (QopMuUpyemMoi  ydacTHUKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (Jaee —
OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUYCHHS O TUCIUTLUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMH pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AWCHMILTUHBI OOyYAIOIMIUNACA AODKEH 00JaJaTh CIETyHOIIMMU
KOMIETSHIMSIMH WM UX YacTsMH. KoMIeTeHIMu U MHIMKATOPhI UX JTIOCTHXKEHUS PUBEJICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHb KOMIIETEHIIMA ¥ MHIUKATOPOB MX TOCTHIKCHUS

Kareropus (rpynma) | Koa u HaumeHoBaHME Kon u HauMeHOBaHUE MHIUKATOPA
KOMIICTCHIIU KOMIICTCHIINU JOCTUKECHUA KOMIICTCHIIUN

[1K-3 Cniocoben
MPUHUMATh Y4aCTHE B
MPOEKTUPOBAHUU
00BEKTOB
npodecCuOHATbHON I1K-3.J1.6 onpeaensieT mapaMeTpbl FJIEMEHTOB
JeATETbHOCTH B 00BEKTOB PO ECCHOHATHHON AESITELHOCTH B
COOTBETCTBUHU C Pa3IUYHBIX PEKUMax pabOThI

TEXHUYECKUM 3aJaHuEM
¥ HOpMaTUBHO-
TEXHUUYECKOMU
JIOKYMEHTaIUe

[Ipodeccuonanpuble
KOMIICTCHIIHH

I1K-5 Cnocoben
IIPOBOMTH aHAJIN3 U
KoHTposb napametpoB U | [IK-5./1.1 aHanu3upyeTr 3aBUCHMOCTH MEXAY
[TpodeccnonanbHble | ycnoBuil paboThl napaMeTpaMy U XapaKTepUCTUKAMU
KOMIIETEHIIUU OTJIEbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTreTHUECKON
KOMIIOHEHTOB CHUCTEMBI

AJIEKTPOIHEPreTUUECKOMN
CUCTEMBI

2. Mecro aucuumuinHel B cTpykType Ol

JucuumirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHCS
IPU U3YUYCHHUH CIEAYIOUINX JUCIUILINH!
— «MaremaTuka. AHATUTUYECKAsi TEOMETPHS U JIMHEHHAs areOpay,
— «MaremaTtuka. MateMaTHUSCKHUI aHAIIHN3)),
—  «DNEKTPOTEXHUKAY,
—  «DJNEeKTpOHUKAY,
— «DOneKTpuyecKue MallluHbl U annapaTthy,
— «OO0rast SHepreTuKay,
—  «OCHOBBI AIEKTPOCHAOKEHUS.

3HaHUs, TOJMyYEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U UCTIOJIB3YIOTCS MPU U3YUYEHUU JPYTUX TUCLIMILIAH:
— «HagexXHOCTb 3JEKTPOMEXAHUYECKUX U DJIEKTPOIHEPTrEeTUUECKUX CUCTEM U KOMILJIEKCOBY,




— «OCHOBBI TEOPUHU MIEPEXOIHBIX MIPOLECCOB U YCTONYUBOCTIY,

—  «DNEeKTpUYECKHE CUCTEMBI U CETUY,
—  «DNEeKTpUYECKHe CTAHIINU U TIOJCTAHIIUNY,

— «IIpou3BoaCTBEHHAS MPEIIUILUIOMHAS MPaKTUKa», «[1oAroToBKa K mporenype 3auiuTsl U
3aIUTa BBHITYCKHON KBATM(UKAIIMOHHON PaOOTHI».

3. O0BeM u TPyA0EMKOCTh TUCIUILIAHBI
Jlanueie 00 oOmemM o0beMe AUCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHUIOB Y4eOHOMH
paboThI O AUCHUILIMHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH [0 ceMecTpaM) IPEeACTaBICHbI B

tabnure 2.
Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI
TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero cemecTpam
Ne7
1 2 3

Oowan mpyooemKocmap OUCUUNIUHDBL, 2/ 72 272
3E/ (1ac)
H3 nux uacoe npakmuueckoi n0020mMoeKu 17 17
AyoumopHhusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexkuuu (JI), (gac) 17 17

npaktudyeckue/cemunapckue 3anarus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

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

9K3aMeH, (4Jac)
CamocmosamenvHnas paboma, Bcero (4ac) 38 38
Buo npomesicymounoii ammecmayuu: 3auer, 3auer 3auer
nudd. 3ager, sx3amen (3auer, Audd. 3a4, Jk3.)

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, HX TPYIOEMKOCTh

Paznensl, TeMBI IUCIUITIMHBL e | 13 (C3)| - JIP KIVKP CP (ugac)
(dac) (dac) (gac) (dac)
Cemectp 7
Paznen 1. BBenenue B pesieiiHy10 3allUTy
Tema 1.1. OOmmye TepMUHBI peIeHHON 3alUThI
Tema 1.2. OCHOBHBIE 2JIEMEHTHI PEJICHHOM 3aIIUThI
Tema 1.3. IlpennsBnseMbic TPEOOBAHMS K PEIICHHOM 2 0 6
3amuTe. OCHOBHBIC (PYHKIMH U XapaKTePUCTUKU
peneiHoM 3aIuThI
Tema 1.4. Tumel pene TpUMEHsEMBICE B PEICHHOMN
3almuTe




Pazmen 2. OOmme wmareMaTU4eCKHe MPHHIUIIBI
MOCTPOEHUS PENEHHOM 3aIUThI

Tema 2.1 BxoaHol W BBIXOJHOM CHUTHANBI PENCHHOMN
3aIUTHI. Marematuyeckoe MpeACTaBICHUE
CHHYCOHIAIBHOTO TIEPEMEHHOTO TOKa. BekTopHOE
OTOOpaKECHHUE XapaKTCPUCTHK.

Tema 2.2. IlpeoOpazoBanme Dypre i1 aHaIHM3a
SJIEKTPUYECKUX CUTHAJIIOB B SHEPrOCUCTEMAX.

Tema 2.3. OOpaboTka H3MEpPSIEMBIX CHUTHAJIOB B
muppoBoit  3ammre.  YactoTta  AHUCKpETH3AIIWH.
Pa3psaHOCTS.

Pazgen 3. M3mepsieMble BETHUUHEI B KPUTEPUH
M3MEPEHUS, UCTIONb3yEeMbIE B PEJICHOM 3alTuTe.
Tema 3.1 CtpykTypa HU(POBEIX H3MEPUTEIBHBIX
opranoB. JlaTuuku, TpaHC(OPMATOPHI TOKA U
HalpsDKEHUS.

Tema 3.2. BxonHble 1 BEIXOJHBIE ITpeoOpa3oBaTeIu
JUCKPETHBIX cUrHajoB. Omucanue paboThl aHAIOTO-
G pOBbIX Ipeodpa3oBaTeci.

Tema 3.3. PabGoTa pesie npu HACHIILICHUH
TpaHcpopmaropa Toka. OunpTpanus B aHaJIOTOBO-
1 POBBIX Peodpa3oBaTe/IsIX CUTHATIOB PeICHHON
3aIIUTHI

Tema 3.4 ITpuHIMIBI TOCTPOSHUS U ANTOPUTMU3ALNH
peneiHOM 3alUTHhI.

Paznen 4. Inrepdeiichl perteliHOM 3alUThl POTOKOJIBI
Y KaHAJIbI CBSI3H.

Tema 4.1 ONTOBOJIOKOHHBIE KaHAJBI IEpEIaAun
undopmaiuu. Kananel cssu LIP3

Tema 4.2. MOK 61850 — MexayHApOIHBIN CTaHIAPT
JUTSL aBTOMATH3AIUY TIOJICTAHIIUHI U JPYTHE TIPOTOKOJIBI
U CTaHAAPTHI B COBPEMEHHOM peneitHoi 3amure u
aBTOMATHKE.

Tema 4.3 Modbus, Ethernet RS-485 B untepdeiicax
peneiHOM 3aIUThI

Paznen 5. KpaTtkue cBeJieHHs O BBIKJIIOUATENSAX U pelie U
UX CXeMax YIpaBJICHUs

Tema 5.1 Cxema ynpaBieHHs BBIKIIOYATEIEM C
3JIEKTPOMAarHUTHBIM TPUBOJIOM

Tema 5.2 O003HaUCHHUS JIOTHYECKUX 3JICMEHTOB.
MoHTa)kHasl IOTHKA U €€ OCHOBHBIC 3JIEMEHTHI.

Tema 5.3 Tumnsl pene B peneiiHON 3aIlIUTHL U
aBromatuku (P3A). MakcumaibHasi TOKOBas 3aIlIUTa
(MT3) u ee pa3HOBHIHOCTH

Tema 5.4 Beibop ycTaBok (mapamMeTpoB cpabaThIBaHHSA)
MT3 ¢ He3aBUCHUMOH BBIIEPKKOH BpeMeHH. [Ipumep
OCHOBHBIX 3TaIlOB pacieTa yCTaBOK TOKOBOM 3aIllUThI
Tema 5.5. BpeMATOKOBBIE XapaKTEPUCTHKHU

10

Pazgen 6. Buns! cioxaeix P3A.

Tema 6.1 IuddepennmansHast penerinas 3aliura.
[IpunIMI AeHcTBUSA NPOAONIBbHOM TuddepeHInanbHOI
3aLIUTHI.

Tema 6.2 IIpuHIUN NeHCTBUS TONEPEYHON
nuddepeHInanbHOMN 3alUThL.

Tewma 6.3 Casur (a3 paboueii ¥ TOPMO3HOM 0OMOTKHU
Tema 6.4 ITpuHIMD IEHCTBUS pesie HAPaBIEHUS

MOII[HOCTH.




Hroro B cemectpe:

17 17 38

Hroro 17 0 17 0 38

HpaKTI/I‘-IGCKaH IMOATOTOBKA  3aK/IIOYaCTCA B  HCIHOCPCACTBCHHOM  BBIIIOJIHCHHUU

00yJaroIUMHUCS

ONpeeNieHHbIX  TPYNOBBIX  (YHKIMI,  CBA3aHHBIX ¢  Oy;aymien

npo¢ecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB ¥ TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Ha3Banue u conepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

1

BBenienue B peneitHyo 3almry

Tema 1.1. OOmme TepMUHBI pelieiiHON 3amuThl. PeneifHas 3ammra Kak BU
ABTOMATHKH DJJICKTpOdHepreTHdeckux cucteM. Hasmauenme P3A. HopmanbHble,
npeaaBapuifHbIe U aBapUIHBIE PEXUMBI paOOThI 3JIEKTPOIHEPTeTHUECKON CHCTEMBI.
KopoTtkue 3aMpikanust, IPUIMHBI X BOSHUKHOBEHHUS U BO3MOXHBIE TIOCIEICTBHSL.
Tema 1.2. OcHOBHBIE 3JIEMEHTHI pPeNIeHHOMN 3amuThl. CXeMaTUYHOE TPEICTaBIICHNE
cTpykTypsl P3A. IlyckoBble, U3MEPUTENBHBIE U IOTUYECKHE OpPraHbl 3aluThl. Pene
TOKa, HANPSDKEHMS, MOLTHOCTH, YaCTOThI, CONPOTUBIIEHUS U UX POJIb B BBIIBICHUU
MOBPEXKICHU.

Tema 1.3. [Ipenpasnsiembie TpeOoBaHus K peseiiHoil 3amure. OCHOBHBIE QPyHKIMN
W XapaKTepUCTHKH peNedHONW 3ammuThl. Jlekyusa-b6eceda. bwicTpozeiicTBue,
CEJIEKTUBHOCTb, UYyBCTBUTENBHOCTh M HaaexHocTh P3A. OtHOocuTenpHas H
abcomoTHasg CeNeKTUBHOCTh. Ko3(hduimeHT dYyBCTBUTENBHOCTH ¥ yCJIOBHSA
KOPPEKTHOTO JEHCTBHS 3aLTUTHI.

Tema 1.4. Tumel pene, nmpuMeHseMble B peledHOW 3amure. /lemoncmpayus
cnatdos. DNEKTPOMEXaHUUECKHe, craThudeckne u ImdpoBbie ycrpoiictBa P3A.
Knaccudukanus pesie no pogy KOHTPOIMPYEMOH BEIMUYHHBL, CIIOCO0Y BKIIOYCHHUS
u cnocoOy BO3ACHCTBUS Ha BBIKIIOYATENb. ByKBeHHBIE 0003HAYCHMS OCHOBHBIX
peie.

Paznen 2. O0mue MaTeMaTHYECKHE MIPUHIMIIBI OCTPOCHUS PENICHHON 3alIUThI

Tema 2.1. BxogHo#l ¥ BBIXOJHOM cUTHANBI peledHOM 3amuTel. MaTtemaTuueckoe
MIPEACTABICHHE CHUHYCOUIAILHOTO TIEPEMEHHOTO TOKa. BeKTopHOE OTOOpakeHue
XapaKTePUCTUK. [Ipobaemuasn nexkyus. BXOTHON ¥ BEIXOIHOM CHUTHANBI YCTPOHCTBA
3alUTEl. MaTeMaTH4ecKoe MpECTaBICHUE CUHYCOUAANBHBIX TOKOB, HANPSXKEHUN
n DJIC. AMIunTyna, 4acToTa, yrioBas 4acToTa, HadanbHas Qasza. Da3oBblid CIBUT
Y BEKTOPHOE O0TOOPaKCHHE TOKOB M HAIIPSDKEHUH Ha KOMIUIEKCHOM IIOCKOCTH.

Tema 2.2. IIpeobpazoBanne Dypbe M aHaIW3a DICKTPUIECKUX CHUTHAJIOB B
SHEPTOCUCTEMAX. Jlemoncmpayus caatioos u yuedbuvix suzyaruszayuil. llepexom ot
BPEMEHHOT'O K YaCTOTHOMY IPEJICTABJICHUIO cUTHalla. HenpepbIiBHOE U TUCKpETHOE
npeoOpazoBanue @Dypre. AMIUIUTYIHBIA © (a30BBIA CIEKTPHL. BbineneHue
TapMOHHYECKUX COCTABIISIOIIUX AT 33424 TU(POBON pPeIeHON 3aIUTHI.

Tema 2.3. OOpaboTka wu3MepseMbIX CUTHaJIOB B LMGpPOBOH 3amuTe. Yacrora
IUCKpeTH3auuu. PaspsgHoctb. Vmpagnsemasn Ouckyccus. llpenBapurenbHast
00paboTKa aHAIOTOBBIX CHTHAIIOB: (QUIBTpAlMs, yCWJIEHUE, MpeoOpasoBaHUe H
aHanoro-uugpoBoe  mpeoOpazoBanue.  M3mepurenbHoe  okHO.  Yacrora
nuckperusanuu, reopeMa HaitkBucra-lllennona, pa3spsaanocts ALIL, kBaHTOBaHuE,
anMacuHr u BnusHue napamerpoB ALIIL Ha TOYHOCTH 3aIMMTHBIX aJTOPUTMOB.

Paznen 3. 3mepsiemble BEMUYMHBI M KPUTEPUX U3MEPEHNS, HCIIOJIb3yEMbIE B
peneHoM 3a1mTe




Tema 3.1. CrpykTypa UUQPOBBIX HU3IMEPUTEIBHBIX OpraHoB. JlaTumkw,
TpaHcopMaTopbl TOKa M HampsbkeHus. M3mepsemble BeiawuuHbl B P3A: TOK,
HanpsDKeHUE, YacToTa, AaKTHBHAas M PEaKTHBHAS MOLIHOCTH, (Da30oBBIA yrod,
rapMoHUKH. HasHaueHue naTymkoB, TpaHCHOPMATOPOB TOKA M TPaHCHOPMATOPOB
HanpspkeHus. [lepBuuHoe mpeoOpa3oBaHUE BJEKTPUUECKUX BEIMYMH B CUTHAIBI,
MPUTOAHBIE AJ1s1 00pabOTKH.

Tema 3.2. Bxomnple W BBIXOIHBIE TPEOOPa3OBATENN TUCKPETHBIX CHUTHAJIOB.
Ommcanue paboThl aHAIOTO-IUGPOBBIX MpeodpaszoBarencit. Jlekyus ¢ pazbopom
KOHKpemHbIX cumyayui. AHAIOTOBBIE U JIOTWUYECKUE BXOAbl TepmuHanoB [[P3A.
JIMCKpeTHBIC BBIXOJBI, YIPABISIFOIIAE CUTHANBI, TalbBaHUYECKas pa3BsI3Kka W
KOMMYTAallMOHHAs: CIOCOOHOCTh. TpakT aHanoro-nudpoporo mnpeodpa3oBaHMUs:
buneTpsl, MyabTUIDIEKCOp, ALl ¥ BEIUUCTUTENBHOE YCTPOMCTRO.

Tema 3.3. Pabora peje mpu HachbllleHUH TpaHcPopmaropa Toka. DuibTparus B
aHaJIOro-uM(POBBIX IPEeoOpa3oBaTEAX CUTHAJIOB peIeHHON 3aluThl. BiausHue
HACBIIIEHUST TpaHchopMaTopa TOKa, MOMEX W HMCKKEHWH (OpMBI CHUTHANAa Ha
OOCTOBEPHOCTH HSMepeHHﬁ. q)I/I.HBTpaHI/ISI HU3KUX YacCTOT, IMOIAAaBJICHHWE IIYMOB,
COXpaHCHHUE I/IH(i)OpMaTI/IBHBIX napamMeTpoB CHUTHaJIa MW TI€p€ada JJaHHBIX B
M(POBOI aNTOPUTM 3aIIHTHI.

Tema 3.4. IlpuHIUOBI TOCTPOEHUS W AITOPUTMHU3AINH PEJIEHHOW 3allUTHI.
Lemoncmpayua cmpykmypuvix cxem. CTpykTypa muppoBoro TepmuHana P3A:
MHUKpoOmpoueccop, ONOK mnuTaHusi, uHTepdeiic monp3oBaTeNs, AUCIUICH,
KJIaBUaTypa, KOMMYHHUKAallMOHHBIN mopT. IlporpamMmHas joruka wu3MepeHHs,
CpaBHEHHE C yCTaBKamu, (OPMHpPOBaHHE KOMAaHIbI CpabaThiBaHUS W TIepernada
WHPOPMAIIUK B CUCTEMBI YIIPABICHUS.

Pasnen 4. MaTepdeiickl peneiiHON 3alUThI, TPOTOKOJBI U KaHAIBI CBS3H

Tema 4.1. ONTOBOJIOKOHHBIE KaHANbI epenaun nHpopmanun. Kanansr cesazu LP3.
Jemoncmpayusa cnariooe. AHanIOroBble, AMCKPETHbIE W KOMMYHMKAallUOHHBIE
unTepdericel 1UdppoBoi penerinoi 3ammrThl. Ethernet, RS-485 u omruueckue
uHTepdeiicel. HazHaueHne ONTOBOJOKOHHBIX KAaHAJIOB, ralbBaHMUYECKas Pa3Bs3Ka,
MOMEXO03aIIUIIEHHOCT U MepeJayda JaHHbIX Ha OOJIbIINE PACCTOSHUSL.

Tema 4.2. MOK 61850 — wMexayHapoAHBIA CTaHAApPT AN aBTOMAaTU3aLUU
MOJICTAHIIMI U IpyTHe MPOTOKOJIBI U CTAHJAPThl B COBPEMEHHOMN peyeHOMN 3aluTe
" aBTOMaTuke. Jlexyus-oucxkyccus. HazHaduenne craHgapToB OOMeHa NAHHBIMH B
P3A. MDK 61850 kak cranmapT aBTOMaTH3alUud MNoAcTaHIui. HWuTerpanus
00Opy/OBaHMS Pa3HBIX NPOM3BOJAUTENICH, MOJCIUPOBAHUE JIaHHBIX, OOMEH
COOOIIIECHUSIMU B PEAJIbHOM BPEMEHH, CETEBOC KOH(PUIypUPOBAHUE U YIIPABICHHE
YCTPOUCTBAMH.

Tema 4.3. Modbus, Ethernet, RS-485 B unrepdeiicax peneitHoi 3amurhl. Jlekyus ¢
pazbopom KoHKpemmuwix cumyayuti. Ha3HadeHHWE MPOTOKOJIOB MPOMBIILICHHOMH
cBs3u. Modbus s cBsI3M C YyCTPOHCTBaMHU YydeTa, KOHTPOJIS M YIPaBJICHUS.
Ethernet mist cBs3M ¢ cucTeMaMud MOHHTOpPHHTa W yrpapleHus. RS-485 s
JIOKAaNbHBIX MHOTOTOYECYHBIX coeauHeHnd. OOMEH KOMaHJaMH YIpaBJICHUS,
CUTHAJIAMH COCTOSIHUSI U IAHHBIMH MOHUTOPHWHTA.

Pas):[en 5. KpaTKI/Ie CBCACHHA O BBIKJIIOYATCIIAX U PCJIC U UX CXEMaAX YIIPABJICHUA

Tema 5.1. CxeMa ympaBleHUS BBIKJIIOYATENIEM C 3JIEKTPOMATHUTHBIM NPUBOIOM.
Hasnauenwne BrikarodaTeel B nensgx P3A. KomaHapl OTKIIOYEHHS U BKIIIOYEHHS,
T YIIPABJICHHS, KOHTPOJIb TTOJIOKCHHSI BRIKITIOYATEIS, CBSI3b CXEM YIIPABJICHIUS C
BBIXOJTHEIMHU OpPT'aHAMM 3aIIHUTHI.

Tema 5.2. OO6o3HaUYeHHsS JOIHYECKUX »SJIEMEHTOB. MOHTa)kHas JIOTMKa U ee
OCHOBHBIE D3JIEMEHTHI. [emoncmpayusi ciraidos. KOHTaKTBI, KaTylIKd pede,
MPOMEXYTOUHBIE W yKa3aTeNbHBIC peie, JJICMEHThI MOHTAXHOW JIOTHKH.
[TocTpoeHue 1ieneli yrpaBieHUs] U CUTHAM3AIUU Ha OCHOBE JIOTUYECKUX YCIOBUH.

Tema 5.3. Tumsl pene B peneiinoii 3amute u aBromatuke (P3A). MakcumanbHas




TokoBass 3ammra (MT3) m ee pasHoBuAHOCTH. Jlekyus-6eceda. HazHaueHue
MaKCUMAIbHOW TOKOBOHM 3amuThl. [lpuHium netictBus MT3 mpu mpeBBINICHUN
TOKa cpaOaTbiBaHMs. TOKOBas OTCEYKa, 3allUTa OT TMEPerpys3okK, o0JacTb
npumeHeHnst MT3 B painanbHBIX CETAX U CHCTEMaX AIIEKTPOCHAOKEHUS.

Tema 5.4. Breibop ycraBok (mapameTrpoB cpabateiBanns) MT3 ¢ He3aBHCHMOW
BBICP)KKOW BpeMeHHU. [IprMep OCHOBHBIX 3TaloB pacueTa yCTaBOK TOKOBOWM
3alMTHL. Jlekyuss ¢ pazboopom KOHKpemHOU pacuemuou cumyayuu. Y CIOBUS
BBIOOpa TOKa cpabaThiBaHMs 3amuThl. OTCTPOWKA OT MAaKCHMAaJIbLHOTO padodero
TOKa, 00ECIICUCHIE YYBCTBUTEIBHOCTH, COTJIACOBAHHE 3aIUT CMEXHBIX YYaCTKOB,
BBIOOD BBIZICPIKKY BPEMEHH U NIPOBEPKA CENICKTHBHOCTH.

Tema 5.5. BpeMsATOKOBBIE XapaKTEPUCTUKH.  Yupaensemas — OUCKYCCUSL.
HezaBucuMble M 3aBUCHMBIE BBIAEPKKH BpeMeHH. CTyNEHYaToe COrjIacoBaHHUE
3amuT. BrmgHne  BpeMATOKOBOW  XapaKTePUCTUKH Ha  OBICTPOAEHCTBUE,
CEJIEKTUBHOCTb U PE3EPBUPOBAHUE NPU MOBPEKIECHUSX B CETH.

Pasgen 6. Buasl cnoxaeix P3A

Tema 6.1. [duddepennmansuas peneliHas 3amuta. llpuHiun  aeicTBus
npoponsHON AuddepeHunanbHoi 3amuThl. Jlekyus ¢ pazbopom KOHKPEmHbIX
cumyayuu. JudpdepeHmanpaas  3ammMTa  Kak  3ammTa ¢ a0CONOTHOH
CEeNeKTUBHOCThIO. (CpaBHEHHE TOKOB IO KOHIIAM 3allUIIaeMOT0 Y4YacTKa WIIH
anmapaTta. HopManbHBIM peXuM, BHEIIHHMI U BHYTPEHHHI KOPOTKHE 3aMBIKAHUS.
[Ipumenenue nns TpaHcPOPMATOPOB, TEHEPATOPOB, JIMHUH, IBUTATEIICH U IIHH.

Tema 6.2. IlpunHnmn pedictBusg nonepevHor AudQepeHInanTbHON  3aluTh.
CpaBHEHHE TOKOB IapauUIENbHBIX 3JEMEHTOB 3allUINAEMOro OoObeKTa. Y ClOBHUS
BO3HUKHOBEHHS JU(PGEPEHIINATBHOTO TOKa, O0JIACTh TPUMEHEHHs TOTepeYHON
g depeHInaTEHON 3aIUTh 1 0COOCHHOCTH 00eCTIeUeHHUs CENICKTUBHOCTH.

Tema 6.3. ChoBur Qa3 pabodell W TOPMO3HOW OOMOTKH. [IpobnemHas aexyus.
Bnusinue ¢a3oBBIX COOTHOLIEHWH TOKOB B paboyeil U TOPMO3HOW OOMOTKax Ha
MOMEHT M YyBCTBHUTEJNBHOCTH pene. lloHsTHe TOpMOXKeHHs, TOK HebajnaHca,
ITIOBBIIICHUE yCTOﬁ‘IHBOCTH 3aIUThI ITPU BHCIIHUX IMOBPEKIACHUAX U IMCPEXOMHBIX
npoueccax.

Tema 6.4. IlpuHIun neHCTBUS pelie HAMpaBIECHUS MOITHOCTH. /[emMoHcmpayus
caatioos. HazHaueHne pelie HanpaBiIeHUs MOIIHOCTH KaK YyBCTBUTEIHHOTO OpIaHa,
pearupyromero Ha HampaBi€HUE IOTOKA MOLIHOCTU K MECTy KOPOTKOIO
3ambIKaHusl. THOYKIMOHHBIE U MUKPOSJIEKTPOHHBIE PElie HAMPABICHUS MOLUIHOCTH.
AHanM3 TOKOB, HampshKeHWU, (a3oBbIX YIOB M (OPMHUPOBAHHUE BBIXOIHOM
KOMAaH]IBI.

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEACHBI B TAOTHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHs U UX TPYJIOEMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | ®opMbl NpakTHYECKUX | TpPymOEMKOCTh, |IPaKTHYECKOM [pa3aeia
/o 3aHATHI 3aHATAN (gac) MOJATOTOBKH, | JUCIIUII

(dac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYIOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYI0EMKOCTh

N3 Hux Ne
Ne HaunmenoBanue 1abopatopHbIX padboT TpynOeMKOCT®, | MPAKTHUCCKOH | pasjieia
n/m (gac) MOJATOTOBKH, | AMCIIMII
(gac) JIMHBI
Cemectp 9
1 | UcneiTanue pene Toka 3 5
2 | UcneiTanue pene HanpsHKeHUs 3 5
3 | UcnelTanue pene TOKa € OTpaHUYEHHO- 4 5
3aBUCUMOM BBIIEPKKOW BPEMEHHU
4 | VccnenoBaHue pene cCONPOTUBICHUS 3 5
5 | PacuérHo-uccienoBaTenbCkoe  MOCTPOEHUE 4 2,3,5
MAaKCHUMaJIbHOM TOKOBOM 3alllUTBl B CETHU
230/220/110/6 xB
Bcero 17

4.5. BpIOTHEHNE KyPCOBOTO MPOEKTa/ KYpCOBOH pabOTHI
Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroIXCs
Buapl camocTosiTennbHON paboThI M €€ TPYTO0EMKOCTh MPUBEICHBI B TAOIHIIC 7.

Tabmmia 7 — Bugsl caMOCTOSITEIBHOM PaOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTensHO#M paboThI

qac qac

1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 20 20
nuctumuasl (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO ] ]

ycneBaemoctu (TKY)

Jomamnee 3aganue (/13) 5 5

KonTtponbsabie padboTsl 3a0unnkoB (KP3)

[ToaroroBka K MpOMEKYTOUHOMU
arrectaiuu (I1A)

Bcero: 38 38

5. TlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaIOIIUXCS TT0 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-METOAMUECKNE MaTepHalbl IS CAMOCTOSITEIBHON paboThl OOYJArOMIMXCS yKa3aHbI B
IL.I1. pa3naesios 6-11.

6. IlepedyeHb MEYATHBIX M DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeEIeH B TaOIuIIe 8.
Tabmmia 8— IlepeueHb MeYaTHBIX M JICKTPOHHBIX YICOHBIX H3JaHUN

KommuectBo
ngp/ bubnuorpaduyeckas ccpiika oy POB B
URL anpec p Oubmoreke
(xkpome
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AIIEKTPOHHBIX
AK3EMILTSIPOB)

621.31
P 33

Pexxumel paboThI
AIIEKTPOIHEPTETHUECKUX CUCTEM

yaeOHoe mocobue / A. JI. PorwxuH [u
ap.] ; C.-Ilerepb. roc. yH-T a3poOKOCM.
MPUOOPOCTPOCHUS. - CaHkT-
[Terepoypr : Usm-Bo I'YAIIL 2019. -
94 c. : puc. - bubmmorp.: c. 89 (7
Ha3B.). - ISBN 978-5-8088-1439-4 : b.
1. - TeKCT : HemoCPEACTBEHHBIN.

5

621.31
A22

ABTOMaTu3anusa
AIIEKTPOIHEPTETUIECKUX CUCTEM :
ydeOHO-MeToanueckoe mocodue / B.
I1. Ky3bemenko, C. B. Conéunniii, A. B.
Peicun, O. f. Conénas ; C.-Ilerep0.
roc. YH-T a’POKOCM.
npuOOPOCTPOCHUSI. - CaHkr-
[etepoypr : U3n-so I'YAIL 2024. -
82 c. - bubmumorp.: c. 80 (3 Ha3B.). -
153.81 p. - Tekcr
HEMOCPEICTBEHHBIN.

621.31
245

DJIEKTpUYECKHUE CTaHIINHU
Y TIOJICTAHIINHM : yuyeOHoe Tocobue / B.
I1. Ky3pmenko, O. S. Conénas, A. B.
Kymukosckas, C. B. Conénmiii ; C.-
ITerep6. roc. yH-T  a’pPOKOCM.
puOOPOCTPOCHUSI. - Cankr-
[etepOypr : U3n-Bo I'YAIL, 2023. -
122 c. : puc., Tabmn. - bubmuorp.: c. 78
- 79 (22 wnasB.). - ISBN 978-5-8088-
1871-2 : Bb. 1m - Tekcr
HEMOCPEICTBEHHBIN.

URL:
https://e.lanbook.com/book/156460

Peneiinass 3ammra ©W  aBTOMAaTHKa
DIIEKTPUYECKUX CHCTEM : Yy4deOHOoe
nocobue / cocraputenu A. H. Kosmos
[ np.]. — 4-e wusp., wucnp. —
bnarosemenck : AMI'Y, 2017. — 160
c. — Texkcr : amexkTponnslii // Jlawp :
3JIEKTPOHHO-OMOIMOTEYHAsT CHUCTEMA.
— URL:
https://e.lanbook.com/book/156460
(mata oOpamenus: 08.05.2026). —
Pexxum  poctyma: Uit aBTOpH3.
MOJIb30BaTENEN.
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7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLUILUIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedeHbp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT
URL anpec Haumenosanue

https://pro.guap.ru/ | MeTonuueckne peKOMEHIAIUH JIJIs CAMOCTOSTEIbHON MTOATOTOBKH,
y4eOHO-METOIMUECKUE MaTEPHAIIBI TIO TEMaM, MYJIbTUMEIUITHBIC
MIPE3CHTAINH 110 TEMaM, U3BJICUCHUS U3 HOPMATUBHO-TTPABOBBIX aKTOB IO
nucuuruHe pasmenensl BHyTpu DUOC 'V AT «MHTerpupoBaHHas

cpena o0yueHus

8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr mporpaMMHOro OOECHEeUEHHs, HCIOIb3yeMOro MpPH OCYIIECTBICHUU
00pa3oBaTENHFHOTO MpOoIecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEMOr0 MPOTPaAaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6muma 10— [Tepeyers mporpaMmMHOTO 00ecIIeUeHUs

Ne /1 HaumenoBanue

1 Crenmanu3upoBaHHoe mporpammHoe obecniedenne DeltaProfi (sBisiercsi coctaBHOM
qyacTeio JabopaTopHOro u yue6Horo obopymoBanus (Ctenasl) mpousBojactBa OO0
HIIII «Yurex-IIpodu» nmo gorosopy nocraBku ¢ I'YAIIL Ilporpamma mocraBisieTcs: B
KOMIUIEKTE C JJaOOpaTOPHBIM 000PYI0BaHUEM (CTEHIOM) HA CMEHHOM HOCHUTEJIE)

8.2. [lepeuenn WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3YEMBbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeuenp MCHOIB3yEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

https://allgosts.ru/27/010/gost r_59909-2021 | HaumonaneHuserit ctanaapt PO «Exunas
SHEPTeTUYECKasi CUCTeMa U U30JTMPOBAHHO
paboTaroIire SHeprocucTeMsl. Peneitnas

3amuTa u aBTomatuka. Kimaccuduxarms»

9. MarepuanbHO-TeXHUYECKast 0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPEACTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )
1 JlekunoHHas ayauTopus 31-03 B.M.

(va. Bonvwas
Mopckas, 0.67, ium. A)
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https://pro.guap.ru/
https://allgosts.ru/27/010/gost_r_59909-

2 Crenp «Penelinas 3ammra 1 aBTOMaTHUKA 31-03 b.M.
(va. borvwas
Mopckas, 0.67, ium. A)

10. OuenouHsle cpeacTBa IS IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEACTBMJISL MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUH
00ydaromuxcs Mo AUCUUIIIMHE IPUBEACH B Tadnuie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUSI IPOMEXYTOYHOM aTTeCTAIINHI

Bua npoMeXyTouHOI aTTecTalii IlepeueHb OILIEHOYHBIX CPEJICTB
Yy
3auer Cnucok BOpoCoB;
TecThl.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aroluMucsa NMpUMeHsAeTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6amnpHass  mKaja  MOJYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEPCHUTETa,  IpaBUiIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHITUHN

Xapakrepucruka cPOpMUPOBAHHBIX KOMIIETEHIIUI
5-0aiuIbHAs IKaIa P P (popvp

OOyyaromumiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepra,

— YBEPEHHO, JIOTUIHO, TTOCJIEIOBATEILHO  TPAMOTHO €0 U3JIaraeT;

— OMHpasCh Ha 3HAHWUS OCHOBHOW W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
«OTJIIMYHO TECHO CBSI3BIBAET YCBOEHHBIE HAYYHBIC MOJIOKEHUS C MPAKTHUYECKOMN
«3a4TEHO NeSITEIbHOCTBIO HAIIPaBJICHUS;

— yMesi0 00OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeNaeT BBIBOALI U 0000IIEHUS;

— CBOOO/IHO BIIAJIEET CUCTEMOH CIIEUAIN3UPOBAHHBIX MMOHITHH.

— NIPaBHIBHO BBIMOMHII 0T 90% 110 100% TEeCTOBBIX 3aJaHUH .

OOyuaromuiicst:

— TBEPJI0 YCBOWJI NMPOTPAMMHBIN MaTepuai, TPaMOTHO M 10 CYIIECTBY
W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM JIUTEPATYPHI;

— HE JIONYCKAEeT CYIIECCTBCHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBSI3bIBACT YCBOCHHBIC 3HAHUSA C TNPAKTHYCCKOH JIESITEIHbHOCTHIO
«3aYTEHO» HaIPaBJICHUS;

— apTyMCHTUPYET HAyUYHbIC MTOJIOKCHUS;

— JIeaeT BBIBOJIBI M 0000IICHHMS;

— BJIaJICET CUCTEMOM CIEIIUATU3UPOBAHHBIX TOHSATHM.

— NIPaBUJIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 33[aHUI .

— 00y4JaroLMiics yCBOMJI TOJBKO OCHOBHOM MPOrpaMMHBIN MaTepual,
[I0 CYLIECTBY HM3JIaraeT €ro, ONMpasChb Ha 3HAHUS TOJILKO OCHOBHOMU

JIUTEPaTypHl;
— JIOITyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yJIOBJICTBOPUTEIILHO» | — HUCIIBITBIBAET 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHUU
«3a4TECHO HaIlpaBJICHUS,

— c51ab0 apryMEeHTUPYET Hay4YHBIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHU BBIBOJIOB U 000OIIICHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIeIMaTU3UPOBAHHBIX TOHSITHIA.
— NIPaBHJIBHO BBIMOIHUI OT 51% 110 69% TeCTOBBIX 33[aHHI .
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OrleHKa KOMITETEHITUI

XapaxkTteprcTuka chopMUPOBAHHBIX KOMITETEHIUI
S-OauibHas IIKajIa pAKTep (popwmp

— obyJaromyiicss He YCBOMJ 3HAYMTENBHOW 4YacTH IPOrPAMMHOTO
Marepuana;
— JIONyCKAaeT  CYyIIECTBEHHbIE OMMOKM ¥  HETOYHOCTH  MpH
«HEYJIOBJICTBOPHTEIBHOY» | PACCMOTPEHHH TIPOOIEM B KOHKPETHOM HAIIPaBIICHHM;
«HE 3a9TCHO» — MCTIBITBIBAET TPYJAHOCTH B TIPAKTHUECKOM IIPHMEHEHHH 3HAHMIA;
— HE MOXET apTyMEHTHPOBATH HAYUHbIE TIOJNOKEHHS;
— He (OPMYIHPYET BHIBOAOB M 000OIIICHUH.
— IIPAaBUJIBHO BBIOIHMI MeHee 51% TeCTOBBIX 3aJaHUH .

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI UM UHBIE MaTEPUAIIbI.
Bomnpocsr (3amaun) nist sKk3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ko
No mi/mt [Tepedyens BonmpocoB (3a1av) 1S IK3aMeHa A
MHAMKaTOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! u1st 3aueta npeacrasieHsl B Tadbauie 16.
Ta6mmma 16 — Boripocs! myist 3a4ueTa
Ne Kon
Ilepedenb BOpoCoOB [yIs 3aueTa
/11 WHJIMKaTOpa
Omnpenenure cocTaB OCHOBHBIX 3JIEMEHTOB PEJIEHHON 3alllUThl U IK-3./1.6

ABTOMATHUKH JIJIS 33JJaHHOTO MPUCOEINHEHUS. YKaKUTE Ha3HAUCHHE
MU3MEPUTENILHOT'O OpraHa, JIOTHYECKOM 4acTu, UCIIOIHUTEIIBHOTO OpraHa u
Heneil ynpaBJieHUs BBIKIIOYATEIEeM.

[o 3amaHHOM OHONMHEHHON cXeMe ONpeNenuTe mapamMeTpbl 00beKTa,
He0OXoauMBIE ISl BEIOOpa ycTpoicTB P3A: HOMUHAIBHOE HANPSHKEHUE,
pacueTHbI TOK, KO3 (UIMEHTHI TpaHCPOPMALIUU TpaHC(HOPMATOPOB
TOKA Y HANIPSKCHHUS.

Omnpenenure napameTpsl TPaHCHOPMATOPOB TOKA M HATIPSKCHHSI,
3 HEO0OXOAMMBIE JIJIs TIOAKITFOYeHUS ITudpoBoro TepmuHaia P3A k
3aIIUIIAeMOMY OOBEKTY.

Omnpenenute nmapamMeTpbl BXOIHBIX U BBIXOIHBIX IeNel mH(pOBOTo
4 tepmuHana P3A st 3a1aHHOTO O0BEKTA 3AIHUTHI U MOSICHUTE UX
Ha3Ha4YCHHE B CTPYKTYpPE YCTPOICTBA.

PaccuunTaiiTe 6a3ucHBIN TOK U Oa3MCHOE COMPOTUBIICHUE TIPH 3aJaHHBIX
5 0a3uCHOM MOIIIHOCTH U 0a3MCHOM HAIPSHKEHUU JJIs1 TOCIEAYIOIIETO
IIPUBE/ICHUS TAPAMETPOB CETH.

Brimonmaure MMPUBCACHUC CONIPOTUBJICHUA JIMHUU SJICKTpOHICpeaAavun Uin

6 TpaHcopmaTopa K 3aJaHHOM CTYNEHU HANPSKEHUSI U K OTHOCUTEIbHBIM
EAMHULIAM.
CocraBbTe cxeMy 3aMelleHus MPsIMON OCIe0BaTEIbHOCTH IS

7 3a/IaHHOTO YYacTKa 3JI€KTPOIHEPTeTUUECKON CUCTEMbI B HOPMAJIIbHOM U

ABAPHUITHOM pPEKUMAX.

Ornpenenure pe3yabTUPYIOINIEE COMPOTUBICHUE CXEMbI OTHOCUTENBHO
3aJJaHHOM TOYKH TpeX(ha3HOro KOPOTKOTO 3aMbIKaHHUSI.

Paccunraiite HayanbHOE 3HAYECHUE MIEPUOJUYECKON COCTABIIAIOIICH TOKA
Tpex(a3zHOro KOPOTKOIO 3aMbIKaHUs B 331aHHON TOYKE CETH.

Onpenennure pacueTHBIA TOK CpadaThIBAHUS MAKCUMAaTbHOU TOKOBOU
10 | 3amuUTHI MO YCIOBHIO OTCTPOMKH OT pab0Overo ToKa 3alifiaeMoro
JJIEMEHTA.
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11

Onpenenute NPUHATYIO YCTaBKY MAKCUMAaIbHON TOKOBOM 3aIIUTHI U
BBITIOJTHUTE MIEpECcYeT NePBUYHON YCTaBKH B YCTAaBKY pelie ¢ y4eTOM
Koo duumenTa Tpanchopmanuu TpaHcGopmaropa TOKa.

12

Onpenenurte BBIAEPKKH BPEMEHH TTOCIIEIOBATEILHO YCTAHOBIEHHBIX
3alIuT C y‘IeTOM BaHaHHOﬁ CTYHGHI/I CCIICKTUBHOCTHU U HaHpaBJIeHI/IH
NIEUCTBHUA 3alIIUT.

13

Omnpenenure napamMeTpsl NEPBOK U BTOPOM CTyNEHENH TOKOBOW OTCEUKU
JUISL IUHUM DJIEKTPOIIEPEIadH 10 3aJaHHBIM TOKaM KOPOTKOIO
3aMBIKAHUS.

14

PazpaboTaiiTe nepedueHb OCHOBHBIX ITApaMETPOB HACTPOHKH UG POBOTO
TepMuHana P3A 11 3a1aHHOTO PUCOEINHEHUS C YUETOM TEXHUYECKOIO
3aJ]laHusl 1 HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIMH.

15

[TocTpoiiTe KapTy CENEKTUBHOCTH IO 3aJaHHBIM TOKaM cpabaThIBaHUS,
BBIJICPKKAM BPEMEHHU U KOHTPOJIBHBIM TOKaM KOPOTKOI'O 3aMbIKaHHUS.
Onpenenure napaMeTpbl KOOPAMHALMY 3aILUT.

16

[Ipoananu3upyiiTe 3aBUCUMOCTh CEJIEKTUBHOCTH PEICHHON 3alIUTHI OT
TOKOB CpaGaTBIBaHI/I}I " BBIICPIKCK BPEMCHU MMOCJICAOBATCIBHO
YCTAHOBJICHHBIX 3aIIIUT.

17

IIpoananusupyiiTe, KaK U3MEHEHUE CONTPOTUBIICHUSI JINHUU
3JICKTPOTIEpEIauM BIMSAET HAa TOK KOPOTKOTO 3aMBbIKaHUS U KO PHUIMEHT
YYBCTBUTEJIBHOCTH MAKCUMAJIbHOW TOKOBOM 3aILIUTBHI.

18

OO0BscHUTE 3aBUCUMOCTH KOA((UIIMEHTA UyBCTBUTEIBHOCTH 3AIIUTHI OT
MHHHMAJIBHOTO TOKAa KOPOTKOTO 3aMBIKAHHS M IPUHATOH yCTaBKU
cpabaThIBaHMUS.

19

[Ipoananu3upyiite BIUSHUE HACHIIICHUS TpaHCPOopMaTopa TOKa Ha
U3MEPSIEMBIN TOK, TOYHOCTH pabOThI U3MEPUTEIHHOTO OpraHa u
HaJISKHOCTh cpabaThIBaHUS 3aHUTHI.

20

OrneHuTe BIMSHUE YaCTOTHI TUCKPETU3AIUH aHAIOT0-LU(POBOTO
npeoOpaszoBareisi HA TOUHOCTh ONPEIEICHNS aMIUTUTYAbI U (a3bl
U3MEPSIEMOr0 CUTHAJIA.

21

[Ipoananu3upyiite BIUSHUE PA3PATHOCTH aHAIOTO-IIU(PPOBOTO
npeoOpaszoBarTest Ha JUHAMHYECKUAN JUAma30H U TOYHOCTh U3MEPEHUI B
1 poBoH peseHON 3aluTe.

22

O06mwsacHuTe posb npeoOpazoBanus Oypbe B BHACICHUN TIEPBOM
TapMOHMKHU TOKA ¥ HAIIPsDKCHUS TIPH 00pab0TKe CUTHAJIOB B ITU(POBBIX
ycrpoiictBax P3A.

23

[Ipoananu3upyiite cBs3b MEXAY (Pa30BBIM YIJIOM, aKTUBHOH 1
PEaKTUBHON MOIIHOCTBIO IIPU IPUMEHEHUH PEJIe HAIIPaBIICHUs
MOIIIHOCTH.

24

CpaBHUTE HE3aBUCUMYIO, 3aBUCUMYIO U OTPaHUYEHHO-3aBUCUMYO
BPEMSATOKOBBIE XaPAKTEPUCTUKH. Y KaKUTE, KAK KPATHOCTb TOKA BIUAET
Ha BpeMmsi cpabaThIBaHUsI 3aIUTHI.

25

OI_IGHI/ITG 3aBUCUMOCTDH BPCMCHHU OTKIIFOYCHUS IOBPCIKACHUS OT
PACIIOIOKCHHUA TOYKU KOPOTKOI'O 3aMBIKaAHUA B CETU ITPU ITPUMCHCHU N
CTYINICHYATHIX MAKCHUMAJIbHBIX TOKOBBIX 3allIUT.

26

[Tpoananu3upyiiTe BIUSIHUE PeKUMa pabOThl HCTOYHUKOB NMUTAHUS,
TEHEePaTOPOB M CTAHIIUU Ha PACTIPEEICHIUE TOKOB KOPOTKOTO 3aMbIKAHUS
10 BETBSIM CXEMBIL.

27

OO0OBbsicHUTE, KaK MapaMeTphl TPAHCPOPMATOPOB TOKA U HATIPSKECHHSI, a
TaK)K€ X MOTPEIIHOCTH BIUAIOT HA paboTy HU(PPOBOTr0 U3MEPUTETHLHOTO
oprana P3A.

28

[Tpoananu3upyiTe BIUSHUE KaHAIOB CBSI3M M HHTEP(HEHCOB IUPPOBHIX

TIK-5.]1.1
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ycrpoicTB P3A Ha (yHKIIMM MOHUTOPHHTA, PETUCTPALIUU COOBITHH 1
ynpaBiIeHUs: 000PYAOBaHHEM.

OrneHure B3aUMOCBS3b TpeOOBaHU OBICTPOACHCTBUS, HAJIECKHOCTH,

29
YYBCTBUTCIIBHOCTH U CCJICKTUBHOCTH ITPHU BBI60pe HAaCTPOCK 3allIMTEI.

I1o 3a1aHHBIM KOHTPOJIBHBIM TOKaM U BPEMATOKOBBIM XapaKTEPUCTUKAM
30 | oueHHUTE COTIaCOBAHHOCTD 3AIIUT U BBISIBUTE BO3MOXKHBIEC HAPYIICHHUS
CEJICKTUBHOCTH.

[lepeuenp TeM A BBIIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOThI Tpe/CTaBlICHbI
B TaOauIte 17.
Tabmuua 17 — IlepeueHb TeM /171 BHIIOJIHEHUS KYPCOBOT'O MPOEKTa / KypCOBOM paboThI

Ne 11/t [IpumepHBIii TIepedeHb TEM JIJIsl BRITTOJIHEHHS KYPCOBOTO MPOEKTa/ KYpCOBOM
B paboThI

Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO

Bompocel 11 mpoBeIEeHMS IMPOMEXYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUSA
MpeICTaBICHBI B TabmwmIe 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIPOCOB JJIsi TECTOB

Ne IIpuMepHBbIH epeyeHb BOMPOCOB /1JIsl TECTOB Kon
n/n HHAMKATOPA

1 Tun. 3aganne KOMOMHMPOBAHHOIO THIIA C BLIDOPOM OTHOTO BEPHOI0 OTBETA U3 YeThIPEX
NMpeaJIoKeHHbIX U 000CHOBAaHUEM BbIOOpa

Hucmpykyus: Ilpouumaiime mexcm, 8blbepume npasuibHulli OMeem U 3anuuiume apeymeHmol,
obocHosvisalouue 8b160p omseema

1 Kaxkoe 3nauenue korpdummenta Bo3Bpara (kB) pene Toka ciemayer IK-3.1.6
IPUHUMATD IIPU pacu€Te YCTaBKU cpabaThIBaHUSI MAKCUMAIbHOM TOKOBOM
3amuThl (MT3) ¢ HE3aBUCHMOI BBIIEPIKKON BPEMEHH IS COBPEMEHHBIX
MHUKPOIIPOLIECCOPHBIX peiie?

a) 0,5

b) 0,7

¢) 0,85-0,9
d) 0,95-0,98

2 | Kak usmensiercst Bpemsi cpadbarpiBanust MT3 ¢ 3aBucumoit IK-5.J1.1
(0O6paTHO3aBUCHMOI) BPEMITOKOBON XapaKTEPUCTUKOM MPH yBETUYECHUU
KpPaTHOCTHU TOKAa KOPOTKOI'O 3aMBIKaHUsI OTHOCUTEIIBHO TOKA YCTaBKU?

a) YBeIMYUBAETCS MPSMO MPOMOPIIHOHATEHO TOKY

b) YMmensbmaercsi ¢ pocToM TOKa

¢) OcTaércst MOCTOSTHHBIM HE3aBHCUMO OT BEJTMYMHBI TOKA

d) U3menseTcs TMHEHHO IO BO3PACTAOIICH XapaKTepUCTHUKE

2 Tun. 3agaHne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJIbKMX BAPMAHTOB OTBETA U3
NMpeNJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAHMEM BbIOOpa

Hucmpykuyua: Ipouumatime mexcm, 8bibepume npasuibivie 8apUanmvl Omeema u 3anuuume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP 0MEEMO8

3 | Kakue mapameTpsl HEOOXOAMMO YUUTHIBATh IPU BBIOOPE YCTaBKH MK-3.]1.6
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n/n

IIpuMepHBbIH epeyeHb BONPOCOB /1JIsl TECTOB

Kon
HHIMKATOPA

cpabaTbIBaHUA MaKCUMaJIbHOU TOKOBOM 3ammThl (MT3) ¢ He3aBucuMOn
BBIZICP)KKOM BpeMeHn? BribepuTe Bce MOAXOAAIINE BAPHAHTHI:

a) MakcuManbHbBIN pabovmii TOK 3alTUIIIAeMON TMHUN

b) Koaddumment Bo3Bpara pene

¢) KoaddunmeHT camosamnycka IeKTpoIBUTaTeIeH Harpy3Ku
d) Koaddunuent tpanchopmaruu Tpanchopmaropa Toka

e) LIBeT uzomnsuu cumoBoro Kadems

f) Koaddunment HanéxHOCTH (OTCTPOUKH)

Kakwue (akTopsl BAMSIOT Ha BOSHUKHOBEHHE PEKMMa HACHIILICHUS
tpanchopmatopa Toka (TT) n nckaxkeHre BTOpUIHOTO CUTHAJIA B CHCTEMax
peneitHo# 3amuTh? BeiGepuTe Bce MOAXOASIINE BapUAHTHI:

a) BennunHa nepBUYHOrO TOKa KOPOTKOI'O 3aMbIKaHUs
b) Aneproauieckas coctaBisronias Toka K3

c¢) Comnpotusnenue BTOpuuHOi Harpy3ku TT

d) JlnuHa BOTHBI U3JIYYECHUS B ONTOBOJIOKOHHOM KaHaJe
e) OcratoyHasi HAMarHWYEHHOCTh cepjeuynuka TT

f) LiBeToBas MapKUpOBKA 3aKUMOB BTOPUYHOM OOMOTKH

MK-5. /1.1

3 Tun. 3ana}me 3aKPbITOro TUIMA HA YCTAHOBJICHUE COOTBETCTBUSA

Hucempykyusn: [pouumaiime mexcm u ycmanosume coomeemcmaue. K kastcooii nozuyuu, 0auHotl 6
J1e60M cmoabye, noobepume cOOMEEemMcmsayrouyI0 NO3UYUIO 8 NPABOM CIOLOYe

5

Y cTaHOBUTE COOTBETCTBUE

Buabl peseitHoii 3aliUThbI:

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

3. Iuddepennmanbhaas 3ammra

4. 3ammTa MUHUMAJIbHOTO HAIPSAKEHUS

5. l'a3oBas 3ammra TpanchopmaTopa

OcHoBHOI1 mapameTp cpadaTbIBaHuA (YCTABKA):
a) Tok HebanaHca B 1Jie4e CpaBHEHHS

b) Tok cpabGaTbIBaHMsI, OTCTPOCHHBIM OT MAaKCUMAJILHOTO Paboyero Toka ¢
yuéToM Kod(duimenta Bo3Bpara

¢) Tok cpabaTbeiBaHUs, OTCTPOEHHBIN OT MakCUMabHOTO Toka K3 B KoHIIE
3al[MIIAEMON 30HBI

d) Cxopoctb ra3000pa3oBaHus 1 ypOBEHb Maciia B pacIIupuTeIie
e) Yposenb HamnpsokeHus 0,7-UHOM ¢ BbIIEP/KKON BPEMEHU

TK-3.]1.6

Y cTaHOBUTE COOTBETCTBUE

XapaKkTepucTHKA pesleHOM 3alUThI:

TK-5.]1.1
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Ne IIpuMepHBbIH epeyeHb BONPOCOB /1JIsl TECTOB Kon
n/n HHAMKATOPA
1. YyBCTBUTENBHOCTD
2. CeneKTUBHOCTh
3. beicTponeiicTBre
4. HanéxHocTb
ITapameTp / moka3areJib OlIEHKU:
a) KoaddunmeHT roroBHOCTH 1 HapaOOTKa Ha OTKa3
b) Koaddumment uyBcTButensuocty ku = [k.min / Ic.3
¢) Bpemst oT MOMEHTa BO3HUKHOBEHHS TTOBPEKICHUS 10 MOMEHTA
OTKJIIOUEHUS BBIKJIFOYATEIIS
d) CiocoGHOCTh OTKJIIOYATh TOJIHKO MOBPEKAEHHBIN 2JIEMEHT ceTH 0e3
cpabaThIBaHMs CMEKHBIX 3aITUT
e) Koaddunment rpanchopmaiinm n3mMepuTenbHbIX TpaHCHOopMaTOpoB
4 Tun. 3agaHue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIE10BATEILHOCTH
Hucmpykuus: Ilpouumaiime mexcm u ycmanogume nocied08ameibHOCmb. 3anuuiume
COOMEemMcmayuyio NoC1e008amelbHOCMb 0YK8 Clle8d Hanpaso
7 VYcTaHOBUTE OCIIE0BATEILHOCTD IIK-3./1.6
JTanbl pacyéTa yCTAaBOK MAKCMMAJIbHON ToK0BOI 3ammThl (MT3) ¢
HEe3aBMCHUMOI BbIIEP/KKOIl BpeMeHM:
a) OnpeneneHne MakKCUMaIHHOTO pabodvero ToKa 3amuiaeMonl JTUHUN
Ipa6.max
b) Pacuér nepBu4HOTO TOKa cpabaThIBaHUS 3alUTHI [¢.3 ¢ yu€ToM
koa(durmenTa oTcTpoitku 1 Ko uImeHTa Bo3Bpara
¢) Beibop xoaddunmenta rpanchopmariuu tpanchopmaropa Toka (KTT)
d) Onpenenenune BTopuuHOTO TOKa cpadbarbiBanus pene Ie.p =Ic.3/ KTT
e) [IpoBepka ko3 dunreHTa YyBCTBUTEILHOCTH K4 TP MUHUMAILHOM TOKE
K3
f) CornacoBanue BBIJCPKKH BPEMEHH 110 CTYIIEHYATOMY MIPUHIIUITY C
3aIUTaMH CMEKHBIX YYaCTKOB
8 YcTaHOBUTE MOCIE0BATEILHOCTD IK-5.11.1

JTanbl 00padoTKH AHAJIOTOBOI0 CUTHAJIA TOKA B IM(PPOBOM TepMHUHAJIE
peJieiiHOM 3alIMThI:

a) [IpeoOpa3oBaHne MEPBUYHOTO TOKA BO BTOPUYHBIH C TOMOILBIO
TpaHchopmaTopa ToKa

b) AnasoroBasi ¢puIbTpaIUs CUTHANIA (AHTUAIANCUHTOBBINA (DUITBTP)
¢) Jluckperu3zanus curaajia BO BpeMEHH C 3aJaHHOW YaCTOTOU
d) Ananoro-mudpoBoe nmpeodpazoBaHue (KBAHTOBAHKE 110 YPOBHIO)

e) LHudposas ¢punsTparus u BblIeIEHUE OCHOBHON TapMOHUKH
(mpeobpazoBanne Dypbe)

18




Ne IIpuMepHBbIH epeyeHb BONPOCOB /1JIsl TECTOB Kon
n/n HHAHKATOPA

f) CpaBHEeHUE IEHCTBYIOLIETO 3HAYCHHUS C YCTaBKOU M (pOpMUpOBaHUE
JIOTUYECKOTO CUTHaJIa CpabaThIBaHUS

5 Tun. 3agaHue OTKPBITOTO THIIA C PAa3BEPHYTHIM 0TBETOM

Hucmpykyua: Ilpouumaiime mexcm u 3anuwiume pazeEpHymvlil 000CHOBAHHbIL OMEEm UlU
Hanuwiume NponyujeHHoe cl080/Cn080coyemanue

9 | Haiite onpenenenne ko3hGuimeHTa 4yBCTBUTEIBHOCTH PETICHHOMN 3alUTHI. MK-3.]1.6
[TpuBenute pacuérnyio popmyny mis MT3 u ykaxxuTe MUHUMAIBLHO
JIOITyCTUMBIE 3HAYE€HUS K03((HUIIMEHTa YyBCTBUTEIBHOCTH I OCHOBHOM
3alIUThI U 1JIsI pe3€pBHOM 3a1uThI coryiacHo [TYD.

10 | ITosicHuTe MpUHIMI ACUCTBUS NPOJOTIBHON U depeHIINaTbHON 3aIIUThI MK-5. /1.1
cHJI0BOro TpaHcdopmaropa. Packpoiite, Ha kKakoM (pU3NYECKOM NPUHIIMIIE
OCHOBAHO PAclO3HAaBaHUE BHYTPEHHETO NOBPEKICHUS, U OOBSCHUTE POJIb
TOPMO3HOM (CTaOMIM3UPYIOIICH ) 0OOMOTKH pelie sl o0ecriedeHus
OTCTPOMKH OT TOKOB HebajaHca B HOPMaJIbHOM peXuMe U rpu BHemHux K3.

IIpumeuanue:

3aganve 1 Tuma ¢ BBIOOPOM OJHOIO BEPHOIO OTBETA U3 YETHIPEX IMPEIIOKEHHBIX U
000CHOBaHHEM BBIOODA:

[TonHOE coBMazieHre ¢ BEPHBIM OTBETOM — 1 Oaiu.

HeepHnslii oTBeT 1 ero orcyrcTBue — 0 6amios.

3amanue 2 TUMa C BBIOOPOM HECKOJIBKMX BapUaHTOB OTBETa W3 MPEIOKEHHBIX U
pa3BepHYTHIM 000CHOBAaHHUEM BBHIOOpA:

[TonmHOE CoBNaieHUE ¢ BEPHBIM OTBETOM 1 Oain.

OTcyTcTBHE MUHHMYM OIHOTO TPABMIIBHO OTBETA WIIH IMOJIHOE OTCYTCTBYeT oTBeTa — 0
0asoB.

3ajanue 3 TUIA HA YCTAHOBJIEHUE COOTBETCTBUS:
[TonmHOE COBMaeHNEe ¢ BEPHBIM OTBETOM - 1 Gas.
HesepHoe comocTaBieHre 0TBETOB WIIH OTCYTCTBUE oTBeTa — () 6aios.

3ajanue 4 TUIa HAa YCTAHOBJIEHUE MOCJIEI0BATEIbHOCTH:
[TomHOE TIpaBUIILHOE COBNAZACHUE OUYEPETHOCTH OTBETOB - 1 Oammom
Hapyenre npaBuIbHOTO IOPSIKAa OTBETOB WIIH OTCYTCTBUE OoTBeTa — () Oaios.

3ananue 5 Tumna ¢ pa3BepHYTHIM OTBETOM:

[IpaBunbHBIN OTBET 3a 3a/laHUE OIlEHUBAeTCs - 3 Oasa.

Ecnu nomymiena onHa ommoOka \ HETOYHOCTH \ OTBET MPABWIIbHBIA, HO HE MOJHBIN - 1
Oa.

Ecnmu pomymeno OGonmee 1 ommOku \ OTBET HEMpaBWIbHBIN \ OTBeT OTCyTCTBYeT — ()
0aJoB.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX Pa0bOT
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Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAdOT

He npenycmorpeno

10.4. Metomuueckue MaTepHabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBaHU
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIL, pernaMeHTUpYIOIIUX MOPANOK U TPOUELYPY
MPOBCACHUS TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTOqHOﬁ arTecralnuu 06yqaloumxc;1
['VAIL

11. MGTOI[I/I‘IGCKI/IG YKasaHus AJid O6yanOH_II/IXC5I 10 OCBOCHUIO NUCIUIIIINHBI

11.1. Meronuyeckue yKazaHus Uil OOYYAIOUIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuanga — JIOTUYECKH CTPONHHOE, CHUCTEMHOE,
rIy0oKoe U SICHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKIUM B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMAIMIO MO TEME, a B OCBOCHUH
(byHIaMEHTaNbHBIX MpOOJeM AUCHMIUIMHBI, METOJAOB HAYYHOTO TIO3HAHUSA, HOBEHIINX
JOCTIKEHUI HaydHOH MbIcaH. B yueOHOM mporecce JIeKIuUsl BBIIOIHIET METO0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaMOHHYI0 (pyHKUMU. JIEKIMs pacKphIBaeT MOHATHIHBINA anmapar
KOHKPETHOW 0o0yacTH 3HaHus, €€ MpoOJeMbl, JAaeT LEIbHOE MPEACTaBICHUE O AUCIUILIUHE,
MTOKAa3bIBAET B3aUMOCBS3b C JPYTUMU JUCLHUIUITMHAMM.

[InaHupyemble pe3yIbTaThl IPH OCBOCHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIETAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTEIEM;

— pa3BuTHE MNpOo(EecCHOHAIBHO-ENOBBIX  KAayecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOAUMOTO IS CAMOCTOSITEIIHHOW paOOTHI;

— IIOJIyYeHUE 3HAHUHW O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM M TEXHUKH H O
IIPOTHO3€ UX Pa3BUTHS HA OJMDKANIINE TO/bI,

— HAY4YUTHCS METOIAMYECKH 00pabaThiBaTh MaTepwal (BBIACNIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TMPUXOJUTh K KOHKPETHBIM BbIBOJAM, IIOBTOPSATh HMX B  Pa3JIMYHBIX
bopmyaHrpoBKax);

— TOJIyueHHE TOYHOTO IOHUMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHIA.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCTIOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH NPOBEAECHUM KOPOTKHX JHUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIINHE.

CrpyKTypa npeaocraBiaeHus JEKIHOHHOIO MaTepuaa:

— Paznmen 1. Benenue B peneiinyro 3ammuty. OOmue TEpMHHBI PEICHHON 3alIUTBI U
aBromatuku. Hasznauenne P3A B anekrposHeprernyeckux cucremMax. OCHOBHBIE 3JIEMEHTHI
peneiHol 3alMThl: U3MEPUTETbHBIC, JIOTHUECKUE U HCIOJIHUTENbHbIe opraHbl. TpeOoBaHUs K
peNeHON 3aluTe: CeNeKTUBHOCTh, OBICTPOICUCTBUE, YYBCTBUTEIHHOCTh, HAJACKHOCTh. THIIBI
pene, IpUuMEHsIEMbIE B PEJICHHOM 3allUTE;

— Pazgen 2. OOmme MaTeMaTMdyeckue TNPUHLUIBI TOCTPOCHUS PETICHHON 3aIlUTHI
BxonHble W BBIXOAHBIE CHTHAQJIBI pEIEHHOM 3amuThl. MaTremMaTtudeckoe NpeACTaBICHUE
CHHYCOUJAJIFHOTO NMEPEMEHHOr0 TOKa U HalpshkeHus. BekTopHoe 0ToOpakeHne MEeKTPHIECKUX
BennuuH. [IpeoOpazoBanne dypbe A aHaIU3a AIEKTPUYECKUX CUTHAJIOB B HHEProcHUCTEMaX.
OO6pabGoTka wH3MepsieMbIX CHUTHAIOB B IM(poBoi 3amure. YacToTa IUCKpPETU3ALUH U
Pa3pAIHOCTH aHATIOTO-IIM(POBOTO MPEOOPa3OBAHUS;

— Paznien 3. M3mepsiemMble BEIMUNHBI U KPUTEPUH U3MEPEHUS, UCIIOIb3yEMBIE B PEIEHHON
3amuTe. TOK, HampshKeHHe, 4acTOTa, aKTHUBHAS M PEaKTHBHAs MOIIHOCTb, (a3oBBIA yroi u
rapMOHUYECKHUE COCTABISIONINE KaK KOHTpoaupyeMmble nmapamerpsl P3A. CtpykTypa mudpoBbIX
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U3MEPUTENIbHBIX OpraHoB. JlaTuumku, TpaHchopMmMaTOphl TOKa M HalpsDKeHUA. BxonHbeie u
BBIXOJHBIE  IpeoOpa3oBaTeny  JUCKPETHBIX  CUTHanoB. Pabota  aHanoro-mu@poBbIX
npeoOpa3oBareneii. BiusHue HachlieHUs TpaHCHOPMATOPOB TOKA W (DUIBTPAIIMU CUTHAJIOB HA
paboTy 3aIlUTHI,

— Pasmen 4. Wuatepdelickl penelHONW 3alUThl, MPOTOKOJBl M KaHAJIbl CBS3H.
OnToBOJIOKOHHBIE KaHalbl nepenaun uHpopmanuu. Kanamel cBs3um nudpoBoit pereiiHoi
3ammThel. Ha3znauenue crangapra MOK 61850 B cucremax aBTOMATH3allMy IOJCTaHIIMH.
[Ipumenenne Modbus, Ethernet u RS-485 B unHTepdeiicax peneifHOi 3alUThl U aBTOMATHKH.
[lepenaya wW3MEpUTENHHOW, YIPABISAIOMEH M JUATHOCTHYECKOW HWHOOpPMAIUU  MEKITY
ycTporictBamu P3A;

— Pazgen 5. Kpatkue cBelieHHs O BBIKJIIOUATENSAX, pelie U cxemax yrpabieHus. Cxema
yOpaBIeHUST BBIKIIOYATETIEM C D3JIEKTPOMAarHUTHBIM MpuBOAOM. OO003HAYECHUS JOTUYECKUX
37eMeHTOB. MOHTaXHas JJOTMKAa U €€ OCHOBHBIE DJIEMEHTHI. THIIBI pelie B PEJICHHON 3alluTe U
aBTOMaTHKe. MakcuMallbHas TOKOBas 3allluTa U €€ pasHoBUIHOCTU. BriOop ycraBok MT3 ¢
HE3aBHCUMOM BBIJIEPKKOW BpeMeHU. OCHOBHBIE ATallbl pacyeTa YCTaBOK TOKOBOW 3allUThI.
BpemsTokoBbie XapaKTEpUCTUKH PEJIE;

— Paznmen 6. Bunbr cinoxubix P3A. uddepennmanbras peneiinas 3amurta. [Ipuammn
NeHcTBUSL TPOAONbHOW auddepeHanbHoi  3amuThl. [IpuHOUN JAEHCTBHS MONEpPEUHOM
nuddepennmanbaon 3amuThl. Casur ¢da3 padoueid 1 TopMO3HOKW 0OMOTKH. [IpuHIIMN NelcTBHs
pene HampaBieHUs MOIIHOCTH. OCOOCHHOCTH aHAIM3a YCIOBUHM cpabaThIBaHUS CIOXKHBIX 3aIUT
Y UX COTJIACOBaHUA C IPyTUMU ycTpoiicTBamu P3A.

Marepuan npeocTapisieTcs B COOTBETCTBUH ¢ Tabiuuel 4.

11.2. Meronnyeckue yka3zaHus il 00y4aroIuXxcs M0 yYacTHUIO B CEMUHApax
Yyebnvim nnanom He npedycmompero.

11.3. MeTtonuueckne yka3aHUS IJis OOYYArOIIMXCS IO MPOXOXKACHHIO MPAKTHYCCKUX
3aHATHI.
Yuebnvim nnanom ne npedycmompero.

11.4. MeTonuueckne yKazaHus isi OOYyYaroNIUXCsl 1O BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xoxe BeimonmHeHUs 1abOpaTOpHBIX padOT OOyYaIOmMUNUCS JODKEH YIIIyOUTh |
3aKpEeNUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIUOHHON XapaKTEpUCTUKON 00yYaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJbHBIX MEPOIIPUSITHH.

BrinonHenue 51a00paTopHBIX pabOT OO0yYaromuMCs SBJISETCS HEOTHEMJIEMOH 4YacThIO
U3YYECHUs] JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIAaHOM, M OTHOCUTCS K CpelICTBaM,
00eCTeynBaOIIUM pPeIIeHUE CIeTyIOINX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKpeIuieHHe, Pa3BUTHE M JIeTAlIM3alMs TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JCKITUSX;

— ToJlyueHHe HOBOW MH(OPMAIUH 110 U3Y4aeMON JUCLUIUINHE;

— TmpuoOpeTeHrWe  HaBBIKOB  CaMOCTOATEIbHOHW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

Jlabopatopuble pabOTHI SABISAIOTCS HEOTHEMIIEMOM YacThbIO HM3yUEHUS TUCHUIUIMHBI U
HaIpaBJICHbI HA pEIIEHUE CICAYIONUX OCHOBHBIX 33/au:

— 3aKpeIUIeHue M JeTalM3allii0 TEOPEeTUUYECKUX 3HAHUM, MOJYYEHHBIX Ha JIEKIIMOHHBIX
3aHSITHSIX;
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— NPUOOpPETEeHNE HABBIKOB MCCIIEOBAHUS XapaKTEPUCTUK peJie TOKa, pelie HANpPsHKEHUs,
pelie BpeMeHH U pejie ¢ OrpaHNYeHHO-3aBUCHUMOM BBIAEP)KKON BPEMEHH;

— OCBOEHHE NPUHIIUIIOB BEIOOPA M MPOBEPKHU YCTABOK MaKCUMAJIbHON TOKOBOM 3aIlUTHI;

— npuoOpeTeHHEe HaBBIKOB pacyeTa TOKOB KOPOTKOTO 3aMBIKaHUS, MPOBEPKH
YyBCTBUTEJIBLHOCTH 3aLLUT U COIVIACOBAHUS BBIIAECPKEK BPEMEHU;

— (popMHpOBaHUE HABBIKOB IMOCTPOEHUS M aHAIN3a BPEMSATOKOBBIX XapaKTEPUCTUK U KapT
CEJIEKTUBHOCTH;

— Ppa3BUTHE HABBIKOB CAMOCTOSITEIBHOM paboOThl C J1aOOpaTOPHBIM 00OPYIOBAHUEM,
U3MEPUTENIBHBIMA ~ IPUOOpPAaMHU, pacUeTHBIMM CXEMaMH, TEXHHYECKOM M HOPMaTHBHO-
TEXHUYECKON JOKYMEHTALUEH.

3aganue u TpeOGoBaHMS K IPOBEJICHUIO JIA00OPATOPHBIX paboT

CTyeHTBI BBIIOJIHSIOT JJa0OpaTOpHbIE pabOThl MHIUBUAYAIBHO WM B COCTABE MOATPYIIT
no 3—4 uenoseka. Ilepen mpoBeneHuem sabopaTopHOi paboTHl O00yyarommecs IOJKHBI
O3HAKOMUTBCSI C METOJMYECKUMH YKa3aHWSIMH, HU3Y4YUTh Li€db PabOThl, MCXOIHBIC IAaHHBIE,
cxeMy J1abopaTOpHON YCTAaHOBKH HJIM PACUETHYIO CXEMY, HMOPSAOK BBINOJIHEHUS pabOThl H
TpeOOBaHUS K OTYECTY.

Jlo Havana BBINOJHEHHs JAOOPAaTOPHOM pPabOTHl OOYYAIOLIUIICS IMOMydYaeT AOMYCK Y
npenojasarens. Jlonyck mnpeanosnaraeT 3HaHUE LENM paOOThI, OCHOBHBIX TEOPETHUECKUX
MIOJIOKEHUH, MOPSAAKA BBIMOJHEHUS M3MEPEHUH WM pPacdyeToB, a TAaKKe NMpaBMil 0e30MacHOM
paboThI ¢ TabOPATOPHBIM 00OPYIOBAHUEM.

B npouecce BbimonHeHus: 1a00paTopHO pabOThl 00ydYaromuecs JAOJKHBI BBHIOIHHUTH
3aJJaHHYI0 TI0CJIEZIOBATEIbHOCTh JAEUCTBHM, MOIYYUTh HSKCIEPUMEHTANbHBIE WM PacUETHBIE
pe3yabTaThl, MPOBECTH HUX 00paboTKy, odopMuTh TaOMUIBI W TpapUuecKue MaTepuasbl,
cpopMyIMpOBaTh  BBIBOABI M  3aIUUTUTh OT4YeT. Jlud  pacdyeTHOo-UCCIen0BaTeIbCKUX
7a00paTOPHBIX PA0OT JOMOJIHUTENBHO BBIOJIHSIOTCS MOCTPOCHHE CXEM 3aMEIleHHs, pacyer
TOKOB KOPOTKOI'O 3aMbIKaHUs, BIOOp YCTABOK 3aIlUT, IPOBEpKa YyBCTBUTEIBHOCTH U AHAJIN3
CENIEKTUBHOCTH.

CrpykTypa u opma oTueTa 0 1abopaTopHOM padboTe

OtyeT o mabopaTopHOl pabOTE NOKEH BKIIOUYATh:

— TUTYJIbHBIN JIUCT;

— 1IeJTh pabOoTHI;

— WICXO/IHBIE JTaHHBIC;

— KpaTKue TEOPETUYECKUE CBEICHNUS;

— cxeMy 1abopaTopHON YCTAaHOBKH, PACUETHYIO CXEMY HIIA CXeMY 3aMEIICHHUS,

— MOPSA0K BBIIOJHEHUS pabOTHI;

— pe3yabTaThl U3MEPEHUN W/WUITH PACUETOB;

— HEOOXOoauMbIe TaOiuIbl, TpaduKH, BPEMSITOKOBBIE XapaKTEPUCTHKU, KapThl
CEJICKTHBHOCTH;

— aHaJU3 MOJIYYEHHBIX PE3yJIbTaTOB;

— BBIBOJIBI IO paboTe;

— OTBETHI Ha KOHTPOJIbHBIE BONIPOCHI MPU UX HAJIHUHUU.

TpeGoBanus kK opopmIIeHHIO OTUETA O J1abopaTOPHO paboTe

Odopmienue 1a00paTopHO pabOTHI BBIOIHAETCS B COOTBETCTBUH C TPEOOBAHUSAMHU OT/EIA
HopMaTuBHOU JokyMeHTauuu ['Y AIl npeacraBineHHsIMU Ha caiite ['Y AIL

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

Pacuernbie hopMynbl TOJKHBI COMPOBOXKAATHCS MOSICHEHUEM HCIIOJIb3YEMbIX BEJTUYMH.
[Ipy HamMuMM YHUCICHHBIX pPAcYeTOB HEOOXOAMMO YyKa3blBaTh HUCXOJHBIE JAaHHEIE,
POMEXKYTOUHbIE PE3yJNbTaThl U €AUHMIIBI H3MepeHus. ['paduyeckue marepualbl, BKIIOUYas
BPEMSITOKOBBIE XapaKTEPUCTUKH, CXEMbI 3aAMELIECHUS] U KapThl CEJIEKTUBHOCTH, JOJKHBI UMETh
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HalMEHOBaHME, 0003HAUEHMsI OCeH, €IMHUIIBI U3MEPEHUS U HEOOXOAMMbIe MOsCHEHHs. BBIBOIBI
JIOJDKHBI  OTpaXkKaTh COOTBETCTBUE MOJYYEHHBIX pPE3YJbTATOB IIENIH JIaOOpaToOpHOW paboTshl,
KOPPEKTHOCTh  BBIOPAHHBIX YCTAaBOK, BBIIIOJHEHHE TPeOOBAHUN YyBCTBUTEIBHOCTH H
CEJICKTUBHOCTH PEJICUHON 3aILUTBHI.

11.5. Meronuyeckue yka3zaHus Uit OOYYarOIIMXCs MO BBITOJIHEHUIO KYPCOBOTO MPOEKTa/
KYPCOBOM pabOTHI (eciu npedyCMompeHo y4eOnbim niaHoM no OAHHOU OUCYUNTIUHE)
Yuebnvim nnanom ne npedycmompeno.

11.6. Meronnyeckue yka3aHus i 00y4aromuUXcs MO MPOXOXKACHUIO CAaMOCTOSTETbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBITOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
YYaCTHA.

B mpormecce BBIONHEHHSI CaMOCTOSATEIBHON PabOThI y oOydvaromierocs (GpopMupyercs
nesniecooOpa3Hoe IIaHupoBaHue pabouero BpeMeHu, KOTOPOE MO3BOJISICT €My Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHWU M CHCTEMaTH3allUM NMpUOOpeTaeMbIX 3HAHUM, 00ecrneuynBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B TNEpUOJ OOydYeHHs, TOMOTraeT IOJyYUTh HABBIKM ITOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

CamocrodrenbHas paboTa 00y4aronXcsl BKIIOYALT:

— M3yYCHHE KOHCIICKTA JISKIIMH U PEKOMEHOBAaHHOW y4eOHOM JIUTEpaTyphl 1O pa3jaeiiaM
JUCITUTLIINHBI,

— MTOBTOPEHHUE OCHOBHBIX TEPMHUHOB U ONPEAECICHUN PEIECHHON 3allUThl 1 aBTOMATHKU;

— TMOATOTOBKY K Ja0OpaTOpHBIM paboTaM, BKJIIOYas H3y4YEHHE CXEM, METOAUKH
WU3MEPEHHI U MOpsIKa 00pabOTKH PEe3yIbTaTOB;

— BBINOJIHEHUE PACYETHBIX 3a/laHUil MO NPUBEICHUIO IAapaMeTPOB 3JEMEHTOB CETH K
0a3uCHBIM yCIIOBHUSIM, pacieTy TOKOB KOPOTKOI'O 3aMbIKaHUS M BBIOOPY YCTaBOK 3allIUT;

— IMIOCTPOCHUE U aHAJIU3 BPEMSATOKOBBIX XapaKTEPUCTUK U KapT CEJICKTUBHOCTH;

— IOITOTOBKY OTYETOB TI0 JJAOOpaTOPHBIM paboTam;

— MOATOTOBKY K TECTHPOBAHHUIO, YCTHOMY OIpPOCY M 3aueTy / nuddepeHunpoBaHHOMY
3ayery.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarONTUXCASBIISIOTCS:

— y4eOHO-MeTOAMYECKHU MaTepHal Mo JUCIUILINHE;

— pexkoMeHayeMas yuyeOHasl, CIpaBOYHAss U HOPMATUBHO-TEXHUYECKas JUTepaTypa 1o
pENEHHOM 3alUTe U ABTOMATHUKE;

— METOAMYECKHE YKa3aHMs 10 BBIMOJIHEHUIO KOHTPOJBHBIX PaldoT (i1 00ydaromuxcs
1o 32049HOU (hopme 0OydeHus).

11.7. Meronuveckue yka3aHus I OOYYAIOUIMXCS 10 TPOXOXKACHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBa 3HAHUMI
00y4aroIuxcs, OCYIECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMUSA XO/Ja OCBOCHHUS
JUCLUIUIAHBI.

Tekymuii KOHTPOJIb YCIEBAEMOCTH BKIIIOYAET:

— YCTHBIN OIIPOC I10 TEMAaM JIEKIIMOHHBIX 3aHIATUM;

— IIPOBEPKY TOTOBHOCTH OOYYAIOIINXCS K BHITTOTHEHHUIO JJTaOOPATOPHBIX padoT;

— KOHTPOJb BBIOJHEHHUS JAOOPAaTOPHBIX pabOT H  NPaBHWIBHOCTH 00pabOTKH
IIOJIyYEHHBIX PE3yJIbTaTOB;

— MPOBEPKY OTYETOB T10 JIAOOPATOPHBIM paboTam;

— BBINIOJIHEHHUE TECTOBBIX 3a/IaHUM 110 OCHOBHBIM pa3JeslaM JUCLIUILINHBI.
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[Ipu mpoBeneHNM TEKYyIIEro KOHTPOJS OILEHHWBAIOTCS 3HAHME OCHOBHBIX MOHATHI P3A,
[IOHUMAaHUE IPUHLHIIOB JECUCTBUS PEICHHBIX 3allUT, YMEHHE aHAJIM3UPOBATh IapaMeTpbl U
peXuMbl pabOThl 3JEMEHTOB 3JIEKTPOIHEPTreTHUECKON CHUCTEMbI, KOPPEKTHOCTH BBHITIOJHEHUS
pacueToB, 0OOCHOBAaHHOCTh BBIOPAHHBIX YCTAaBOK, MPaBHJIBHOCTH IOCTPOEHUS BPEMSTOKOBBIX
XapaKTePUCTHK U MOJIHOTa O)OPMIIEHUSI OTYETHBIX MaTEPHAJIOB.

Pe3ynbrarhl TEKyHIEro KOHTPOJIA YYHUTBIBAIOTCA IPU IPOBEACHUU IIPOMEKYTOUHOU
arrectaund. K MpOMeXyTO4YHON aTTecTaluu JOMyCKaloTcs oOydaroliuecsi, BBINOJHUBIINE
npeaAyCMOTPCHHBIC na6opaToprle pa60T1>1, MNpEACTaBUBIINC W 3alIATUBIIUC OTUCTHI, @ TAKIKC
BBIMIOJTHUBIIKNE 3a/laHUs CaMOCTOSITEJIbHOM pPa0OThl M TEKYILIEro KOHTpoJsi B 00beMme,
YCTAaHOBJICHHOM IPETIOAAaBaATCIICM. HpI/I BBICTAaBJICHUM HUTOT'OBOU OLICHKKW YYUTBIBAOTCA
pe3yNnbTaThl TECTUPOBAHUSA, KAYeCTBO BBIMOJHEHUS Ja0OpAaTOPHBIX M PacyeTHBIX paboT,
AKTUBHOCTh OOydHaromerocss B XOA€ 3aHATUH ¥ YpPOBEHb OTBeTa Ha 3adere /
nudepeHIIPOBaHHOM 3a4eTe.

11.8. MeTonuueckne ykazaHus sl 00YUYaIOIMIUXCS MO MPOXOKACHUIO MPOMEKYTOUHON
aTTECTALUH.

[IpomexyTouHas  artectanus  OOy4YalOIIMXCS  MpeAycCMaTpUBAaeT  OIICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHUs mo aucuuruiiHe. OHa BKIIIOYAET B
ceost:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyUYEHHBIX O0yUYaIOIIUMCS B XOJI€ U3YUYCHUS
y4eOHOI AUCHUIUTUHBI B LIEJIOM HJIM IPOMEKYTOUHAs (10 OKOHYAHUU CEMECTpa) OLEHKA 3HAHUM
00y4aromuMcs 1Mo OTAEIbHBIM pa3fesiaM TUCHUIUIMHBI C aTTECTAllMOHHOW OIEHKOM «3a4TeHO0»
WIH «HE 3a4TEHOY.

[IpomexxyTouHast arrecTalnysl OLEHUBAETCS IO Pe3yJbTaTaM TEKYILIEro KOHTPOJIA
ycnieBaeMocTd. CucOK BompocoB (Tabumna 16) K IpOMeKyTOUHOW aTTeCTallMH YTBEPHKAACTCs
Kadenpolr u BbIIAETCS CTyAEHTaM [UIsl O3HAKOMJIGHHMsS. B cioywae, ecid CTyAeHT IO
YBKUTEILHOW MPUYMHE HE BBIMOIHUI TPEOOBAHUS TEKYILEro KOHTPOJIS, EMY MPEAOCTaBIACTCS
BO3MOKHOCTh CIaThb 33J0JDKEHHOCTH [0 MPOMyUIEHHbIM TemaMm. @opMa mpoBeAcHUs
IPOMEXYTOUHOM aTTeCTallMM - TUCbMEHHASL.

B xome 3auera oOywaromuiics JOJDKEH TIOKa3aTh 3HAHWE OCHOBHBIX ITOHSATHH
peneiiHON 3aluThl U aBTOMAaTHUKH, TpeboBaHM K P3A, mpuHIMMNOB AEWCTBUS MaKCHUMalIbHOMN
TOKOBOH, mudepeHnnaTbHON U HAMpaBJICHHOW 3alllUT, 0COOCHHOCTEH HMUGPOBOM 00pabOTKH
CHUTHAJIOB, CTPYKTYpHI LU(POBBIX TepMuHanoB P3A, a takxke mHTepEicCOB M KaHAJIOB CBA3H,
IIPUMEHSEMBIX B COBPEMEHHBIX YCTPONUCTBAX 3aLIUTHI.

[Ipu BBIMONHEHUH pacYETHON YacTh OOYYarOIIMICS OOJDKEH YMETh ONpEACTsThH
napameTpbl JJIEMEHTOB CXEMbBl 3aMEIIECHHUS, PACCUUTHIBATH TOKHM KOPOTKOTO 3aMBIKaHMS,
BBIOMPAaTh  yCTaBKM  MAaKCHUMaJIbHOM  TOKOBOM  3aIIMTBL, MPOBEPATH  KOI(D(OUIUECHTHI
YyBCTBUTEJIBHOCTH, COIJIACOBBIBaTh BBIACPKKM BPEMEHUM U aHAJIU3UPOBATH BPEMITOKOBBIC
XapaKTEPUCTHUKHU.

OneHka «3a4TeHO» BBICTABISETCS OOydYaloUuleMycs, €cld OH JEMOHCTPHUPYET
NOHMMAHHUE OCHOBHBIX DPAa3AeiOB JUCLUIUIMHBL, KOPPEKTHO MCIOJIb3YET TEPMUHOJIOTHI0 P3A,
Croco0eH OOBSCHUTH MPUHIMIBI IEHCTBUS U3YUYEHHBIX 3alllUT, BHINOJHUTH TUIIOBBIE PACUETHI U
00OCHOBaTh TMOJyueHHbIE pe3ynpTaThl. OLlEeHKa «HE 3a4YTeHO» BBICTABISIETCS B Cilydae
OTCYTCTBUSI HEOOXOAMMOIO YpOBHS OCBOCHHMS MaTepualia, HEBBINOJIHEHUS 00s3aTeNbHbIX
71a00paTOPHBIX Pa0OT, CYIIECTBEHHBIX OIMMOOK B pacueTax WM HEBO3MOXHOCTH OOBSICHHUTH
OCHOBHBIE MMPUHIIUIIBI PAOOTHI YCTPOUCTB PEICHHOM 3alIUThI U aBTOMATHKH.
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Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMMy TUCHUTLIMHbI

[Hata BHEceHuUs
W3MEHCHHH 1
JIOTIOTHECHHIM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH B JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit
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