MuHMCTEepPCTBO HAYKH M BbICIIEro oopazoBanusi P@
denepanbHOE rocy1apcTBeHHOE 010IKETHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIIEr0 00pa30oBaHUs
«HanuoHanbHBIN Hccie0BaTeIbLCKUI yHUBepcuteT «MIW»

Hanpasienue noarorosku: 13.04.02 DiiekTpo3HEPreTHKa U JIEKTPOTEXHUKA

HaumeHnoBanue 00pa3oBaTe/IbHOM NporpaMmbl: VHTEIEKTyalbHbIE CUCTEMBI 3AIIUTHI, aBTOMa-
TUKU U yIIPaBJIEHUs SHEPrOCUCTEMaMU

YpoBeHb 00pa3oBaHusi: BeIclee 00pa30BaHUE - MAarUCTPaTypa

®opma 00yUeHHUs1: OUHAas

OueHoyHbIe MaTEePHAJIBI 110 MPAKTHKE

IIpou3BoACTBEeHHAS MPAKTHKA: HAYYHO-HCCJIEI0BATEIbLCKAs padoTa

MockBa 2023



CTABUWJIL:

OINEHOYHBIE MATEPHAJIBI CO

PazpaboTunk
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MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

BonowwuH A.A.

Wpentndukatop

Ra915003b-VoloshinAA-408ebd73

A.A. Bomomma

COI'VIACOBAHO:

Mogn1caHo aNeKTPOHH

ol nognucbio PTEOY BO «HUY «M3U»

! CeeneHuna o enagensue L3N M3KU A A B -
PykoBoaurens obpasosa- EmrTg Cye— Bonownn AA -3 BOJIO
TCIIBHOU HpOFpaMMBI » MO - WaeHTUdMKaTOp Ra915003b-VoloshinAA-408ebd73 IIITUH
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K -
3aB§HyI0HlHH BbIITYyCKato- oL Brageney BosolWwnH A.A, A.A. Bomo
1HIcu Ka(bel[pol/l * Mol ¢ WaenTudmKaTop Ra915003b-VoloshinAA-408ebd73 III1UH
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OrneHouHbIe MaTepUabl O MPAKTUKE MPeJHA3HAYCHBI I OLEHKH JOCTHKEHMS 00Y4arolMMKCS 3aIUIaHUPOBAHHBIX PE3yIbTaTOB O0yUEHHMS 11O
MPaKTUKe, 3Tana (OpMUPOBAHUS 3aINTAHUPOBAHHBIX KOMIIETCHUUH, TPOX 0K ICHUS TPAKTHKH.

OHGHO‘IHBIG MaTCpHraJibl 1O MPAKTUKEC BKIIHOYAIOT OONCHOYHBIC CPCACTBA IJIA NPOBCACHUS TCKYILICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTrTeCcTanuu.

3aHJ'IaHI/IpOBaHHBIe PE3YIbTaThI O6yLIGHI/I5I I10 IIPpaKTUKE, COOTHECCHHBIC C MHAUWKATOpaMU JOCTHUXKCHHA KOMIICTCHITHI:

Kon n naumenoBanune komnerenuuu | Koa n HammeHoBaHue HHAUKATOPA J10- 3amiaHUpOBaHHbIE Pe3yJbTAThI 00y4YeHUs
CTHIKEHUS KOMIIEeTeHIIHHU

[1K-3 Criocoben Bectu pa3paboTKy N-4nk-3 [IpumensieT coBpeMeHHbIe po- | YMCTh.

ABTOMATHUYECKHX CUCTEM B JICKTPO- rpaMMHbBI€ METO/IbI JUISl PEIICHUs 3a7a4 - OICHMBATh NOIYCTUMOCTb PEKHUMA.;

- 33]1aBaTh PacuETHbIC YCIOBUS U IAPAMETPU30BbI-
BaTh MOJIEJIH JIEKTPOOOOPYIOBAHUS;;

- UCIIOJIb30BaTh MPHUKJIAIHBIEC POTPAMMHBIE Cpe/l-
CTBa JIJI1 MOJICJIMPOBAHUS ITPOLECCOB B JJIEKTPUYE-
CKOM 4acCTH 3JIEKTPOCTAHIIMN U MOJICTAHITUN;.

JHEpPreTUKe pEeIENHOM 3alUThl U AaBTOMAaTUKHU
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Conep:kanue oneHoYHbIX cpeacTB. llIkana u KpuTepuu oeHNBAHUS.

Texkymmii KOHTPOJIb

TCKYH_II/Iﬁ KOHTPOJIb IPOBOJUTCA B TCUCHUEC IICPUOJA ITPOXOKACHUA ITPAKTUKH.

4 cemecTp

Ne KoHTposbHbIe MeponpusiTusi

Onen-
Ka

Ikana oneHUBaHUA

1 | CBoeBpeMEHHOCTH MOTYUYECHHUS 3a/1a-
HUS Hayaja ero BHIMOJHEHUS

3aIaHUC ITOJIYYCHO B CPOK, ITOAIIKUCAHO ITPEIIO-
AaBaTCJICM U CTYACHTOM, HPUHATO CTYJJCHTOM K
HUCITOJJTHCHHUIO

3aaHueC IMMOJIYy4YCHO C OIMO3JaHUCM HE Ooiice ueM
Ha 1 JACHDb IIPAKTUKHU, IIOAIIMCAHO IIPCIIOJaBaTe-
JICM U CTYACHTOM, IIPUHATO CTYACHTOM K HC-
ITOJIHCHHIO

3aIaHUC IMOJIYYCHO C 3allI03aHUEM HE 0oitee uem
Ha 2 JHA IIPAKTHKH, ITIOAIIKMCAHO IIPCIIoaaBaTe-
JICM U CTYACHTOM, IIPUHATO CTYACHTOM K HC-
ITOJIHCHHIO

3aaHuC IMOJTYYCHO C OIIO3AaHUEM OoJice yeM Ha
2 JHA IPAaKTHUKH, ITIOAININCAHO IIPEIIoaAaBaTCICM U
CTYACHTOM, IPUHATO CTYJCHTOM K MCIIOJIHCHHIO

2 | PaBHOMepHOCTH pabOTHI B TEUCHUE
MPaKTUKHU

BhITOJIHEHO He MeHee 30 % o0bema 3amanus Ha
MIPAKTUKY B IMIEPBOM MOJIOBUHE MPAKTUKU

BBINTOJIHEHO He MeHee 20 % o0beMma 3agaHus Ha
MPAKTUKY

BBITOJIHEHO He MeHee 10 % o0bema 3amanns Ha
MPAKTUKY

BhITOIHEHO MeHee 10 % oObeMa 3amaHus Ha
MPAKTUKY

3 | [lomHoTa n OEJIIOCTHOCTD BBITTOJTHCHHUA
3a/laHUS Ha MPAKTUKY

OTYCT BBIIIOJIHCH ITOJIHOCTBIO B COOTBETCTBHH C
3aIaHUCM, UMCET Y€TKOC IMOCTPOCHHUE, JIOTNUYC-
CKYIO ITOCJICA0OBATCIBbHOCTD U3JIOKCHHA MAaTCPU-
ajla

OTYCT BBIIIOJIHECH B COOTBCTCTBHH C 3aJaHHUEM,
OJHAaKO MMECT OTACIIbHBIC OTKJIIOHCHHUA U HCTOY-
HOCTHU B ITOCTPOCHUU, JIOTHYECKOM mocJca0oBa-
TCJIIbHOCTH HU3JIOKCHUS MaTCpHajlad

OTYET BBIINIOJIHECH B COOTBETCTBHH C 3aJaHHUEM,
OTHAaKO UMECT OTHCJIBbHBIC OTKJIIOHCHUA U HAPY-
INCHUA B JIOTUYCCKOM MU3JIOKCHUA MaTCpHrajia

OTBCT HC IIPEACTABJICH, 0o Hpe,Z[CTaBJ'IeHHHﬁ
OTYET HE COOTBCTCTBYCT 3aIaHUIO

4 | CremneHb caMOCTOSTEIBHOCTH IPU
BBITIOJTHEHUH PaOOTHI

BbICOKasA—-IIpeaIaral coOCTBeHHBIE 000OCHOBAH-
HBIC PCHICHUS B paMKax 3alaHUA

cpeaHss—Ipeanarail coOCTBEHHbIE 000CHOBAH-
HBIE peIlIeHUs] B paMKax 3aJaHusi, TpeOOBaBIINe
HEeOO0JIbIIION KOPPEKTUPOBKU

HU3Kas —1peajarall coOCTBeHHBIC 000CHOBaH-
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Ne KoHTpoJibHbIe MeponpusiTHs Onen- IlIkana oneHnBaHUSA
Ka
HbIE PEILICHUS B PaMKax 3a7aHus, TpeOOBaBIIIHe
3HAYUTEIBHOMN epepaboTKu
2 OTCYTCTBYET
5 | KauecTBO oopmiIeHUS OTUYETHOM H0- 5 BBIIIOJTHEHO B COOTBETCTBHUH C TPEOOBAaHUSIMU
KYMEHTallU1 4
3
2 HE COOTBETCTBYET MPEIbBIIEMBbIM TPEOOBAHH-

M
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IIpomeskyTouHast aTTecTAUMS

®dopma NPOMeKYTOUHOM aTTecTalMu B 4 ceMecTpe: 3a4eT C OLICHKOU

[IpomexxyTouHast aTTecTalusl MPOBOJAUTCS B COOTBETCTBUHU C MOJ0KEHUEM O POMEKYTOYHOM
arrectaiuu ®I'bOY BO «<HNY «MBOW».

K npomexyTouyHO#l aTTecTanuu JOMYCKAKTCS CTYIEHTHI, IPEIOCTABUBIINE KOMIUIEKT JOKY-
MEHTOB I10 pe3yJbTaTaM IPAKTHKH, IPOBEPEHHBIH PYKOBOAUTEIEM IpakTUku or MOU, u momy-
YUBILIWE MOJIOKUTENBHYIO OLIEHKY 10 TEKYIIEMY KOHTPOJIIO IO MPAKTHUKE.

Ha mpomexxyTouHO# aTTecTanuu 1o pe3ylibTaTaM MPOXOXKICHUS MPAKTHKH 00ydaromemycs
3aJJal0TCSl TEOPETUYECKHE U MPAaKTUYECKHUE BOMPOCHI MO MPEICTABICHHOMY OTYETY W/WJIH Ipe3eH-
Talu.

[IpuMepHBIii IepedeHb BOIPOCOB K MPOMEKYTOYHOM aTTECTALIMU 110 TPAKTUKE:

1.OcHoBHbIE BU/IBI TIOBPEXKACHUHN B CETAX C 3a3emiieHHOM HelTpabio (U> 110 kB). BekTop-
HbIe TUarpamMmbl TOKOB 1 Hanpsbkenuid ipu K(3), K(2) u K(1) Ha tuHESAX 3eKTponepeadn.
2.HecenextuBHas orceuka. Hasnauenue. Beibop Toka cpabareiBanusi. [loouepennoe AIIB.
3.0cHoBHBIE BUIbI TOBPEKACHUI B CeTAX ¢ n3onupoBanHo HeitTpanbio (UL 35 kB). BekTop-
Hble Juarpammbl TokoB U HanpsbkeHui npu K(3) u K(2) Ha nuHusX snekrponepenayn.
4.CenexkTHBHBIE TOKOBBIE OTCeUKU. CIIOCOOBI 00eCieueHus CEIEKTUBHOCTH IUCTBUS OTCEUEK.
Br160p TOKa cpabaTbIBaHHS OTCEYEK U CXEMBI MTOJIKIIOUEHUS pesie TOKA. 30Ha JEUCTBHS OTCe-
yek. OneHka.

5.MakcumanbHas TokoBas 3amura. Haznauenue. Beibop nmapamerpos cpabateiBanms. OnieHKa
YyBCTBUTEIBHOCTH. CXEMbI BBIIIOJIHEHUS 3AUTHI.

6.MaxkcumarnbpHas TokoBas 3amuTa. [IpuHIMT BEIOOpa BRIIEPKEK BPEMEHH CpadaThIBaHUS
MT3. He3aBucumble U 3aBUCUMBIE OT TOKA XapaKTEPUCTUKHU BbIAEpKEK BpeMeHU. CTyIeHb ce-
JIEKTUBHOCTH.

7.XapaKTepucTUKa TPEXCTYIeHYaTol TOKOBOM 3amuThl. HazHauenue cryneneil. Berbop mapa-
METPOB CpabaThIBaHMsI, OLIEHKA YYBCTBUTEIBHOCTHA BTOPOU CTYIIEHU M CIIOCOOBI €€ TIOBBIIIe-
HUSL.

8.00m1as XxapaKTepucTUKa TPEXCTYIEHUYAaTON TOKOBOM 3anuThl. HazHauenue cryneneit. Cenek-
TUBHAsl U HECEJIEKTUBHASL OTCEUKH.

9.Bextopnsbie auarpammbl TokoB mipu K(3) u K(2) 3a tpancdopmaropom Y/A-11. CooTHome-
HUS JJIs pacueTa TOKOB Ha cTopoHe nutanus (Y).

10.Bexropusie nuarpammel TokoB nipu K(3), K(2) u K(1) 3a Tpanchopmaropom A/Y-11c 3a-
3eMJIeHHOM HeliTpanbio. COOTHOIIEHUS /7Sl pacyeTa TOKOB Ha CTOpOHE NMHUTaHus (A).

I[To pe3ynbraTaM NpOX0XKAE€HUS TPAKTUKU BBICTABIISETCS:

— OLIEHKA 5 («OTJINYHO») - HA BCE BOMPOCHI JaHbI MPAaBUIIbHBIE OTBETHI, O€3 HEJA0UETOB;

— OlleHKa 4 («XOpOIlI0») - Ha BCE BOMPOCHI JaHbI OTBETHI, P ITOM CyMMapHO JOIMYIIEHO HE
Oosee IByX OIMINOOK;

— OlIEHKa 3 («yZOBIETBOPUTEIHHOY») - HE MEHEE YEM Ha IOJIOBUHY BONPOCOB JIaHbI IPABUIIb-
HbI€ OTBETHI JINOO MPHU OTBETE YACTO JOMYCKAIHCh OIIMOKH;

— OLIEHKa 2 («HEeyIOBJIETBOPUTEIBHO») - MPABUIBHO JaHbl OTBETHl MEHEE YeM Ha TOJOBHHY
BOIIPOCOB.

B MPHUIIOKCHUC K JUIIJIOMY BBIHOCUTCA OLICHKA 34 4 CCMECTD.
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IMpuioxenne A

BAJLJIBHO-PEUTUHIOBASI CTPYKTYPA IPAKTUKHU

HpOH3BOIlCTBeHHaH NMPaAKTHKA: HAYIHO-UCCJICA0BaATC/IbCKast paﬁoTa

(Ha3BaHHE MPAKTUKHN)

4 cemecTp
IlepeyeHb KOHTPOJIbHBIX MEPONPHUSITHII TEKYIIEr0 KOHTPOJIS YCIE€BAEMOCTH:

KM-1 (CBoeBpeMEHHOCTH MOJIYUYSHUS 33/IaHUsI Hayala ero BhIMOJHEHUS
KM-2 PaBHOMEpHOCTh paOOTHI B TCUCHUE TTPAKTUKH

KM-3 TlomHOTa ¥ IIEIOCTHOCTH BBIITOJIHEHUS 33JaHUS Ha IPAKTUKY
KM-4 Crenenb caMOCTOSITEIEHOCTH IIPU BBITOJHEHUH PaOOTHI

KM-5 KauectBo opopmiieHUs] OTYETHON JOKYMEHTAIIUN

Buj npomexyTOo4HOI aTTecTallMy — 3a4€T C OLIEHKOU

TpynoeMKocTh npakTuku - 12 3.e.

Beca KOHTpOJIbHBIX MEpONIPUATHIL, %
Pasnen nucrunianHel Nunexc KM: KM-1 KM-2 KM-3 KM-4 Klg/l_
Cpok KM: 6 10 14 16 18
Texynui KOHTPOJIb IPOXO0KICHUS IPAKTUKU + + + + +
Bec KM: 20 20 20 20 20
7
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