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PABOYAS ITPOT'PAMMA JUCIHUIIJIUHBI
b1.B.J12.02.01 MuUKpOIpOIIECCOPHBIC 3AITUTHI U ABTOMATHUKA DJIICKTPUUYSCKUX CUCTEM

13.04.02 DnekTposHEpreTuka 1 AIEKTPOTEXHUKA

HaHpaBHGHI/IC IIOATOTOBKH .

(ko ¥ HAMMEHOBaHHUE HATIPABJICHHUS / CIICLIMATLHOCTH)

SJIGKTpI/I‘IeCKI/IG CTaHIINY, MHKpOHpOHCCCOpHBIG
CUCTCMBI YIIPABJICHUSA BO300HOBISIEMBIMH HCTOY-
HHUKaMH SHCPIun

Marwuctepckasi mporpamma:

(HauMeHoBaHue NPopuIIst / MATUCTEPCKOM MPOrpaMMBbl / CrIELHATN3aLINH)

[Tporpamma: Marucrpatypa
(GakanaBpuat, MaruCTpaTypa, CrelHauTer)
dopMma 06y IeHNs: OYHasi, 3a09Has
(ouHas, 3a04Has, 09HO-3A04HA)
dopma 00ydeHHUs Ounas 3aouHas
Cemectp 1 3
OO611ast Tpy10EMKOCTB B 3.€./dacax 4/144 4/144
Konraktras paboTta (4ac.), B TOM 4ncCIe 53 20
JeKIMH (4ac.) 17 6
nabopaTopHbIe paboOTHI (4ac.) 34 8
MpaKkTHYeCKre (CEMHUHAPCKUE) 3aHsATH (4Yac.) — —
CamocrosiTenbHast paboTa (4ac.), B TOM YHCIIe 95 88
KypCOBOM IPOEKT/paboTa (cemecTp) — —
Kontpons (3x3ameH, Jac./3a4éT) 9K3., (36) | 9K3., (36)

Jonenk, 2023 r.



PaGouas nmporpaMMa IUCHHMILIHHE! «MUKpPOIIPOLECCOPHBIE 3aIUTHI U aBTOMAaTHKa
AIIEKTPUYIECKUX CHCTEM» COCTaBJIeHa B COOTBETCTBUU C yUeOHBIM IIJIAHOM IIO0 HaIlpaB-
neHuto noarotoBku 13.04.02 «OneKTposHepreTUKa M AIEKTPOTEXHUKa» (MarucTepckas
nporpaMma «OJEKTpUYecKkre CTaHIUu» U «MHUKpPOIpOIeCCOpHbIe CUCTEMBI yIIpaBJe-
HUSI BO30OHOBJISIEMBIMU MCTOYHUKAMU dHeprum») mist 2023 roga npuéma mo o4HON U
3a04HOH (hopmam O0OydUeHHs.

CocraBuTenb:
3aBeayromuii kadenpoit
«DIIEKTPUYECKHE CTAHLIUNY, K.T.H. ——#” : Txauenko C.H.

(moprucs)

PaGouas mporpaMMa paccMOTpeHAa M NPHHSTA HA 3acelaHuu Kadeapsl «Dek-
TPUYECKUE CTAHIIUMY.
Iporoxon ot «fh» O3 2023 roga Ne -

. 3asemyrommuii xadeapoit { Tkauenko C.H.
(moanuce) (®.H1.0))

PaGouast mporpamMmmMa ogoOpeHa ydeGHo-MeToamveckoii komuccueit 'OYBIIO
«IJOHHTY» mo nampaBnenuto noarotoBku 13.04.02 — «DnekTposHepreTuka U dieK-
TPOTEXHUKAY.

IIpoTokon oT «Z23» O3 2023 roma Ne 3

IIpencenarens —ﬁL 2 Tkagenko C.H.
(nOANHUCH) (®.1.0.)

Pabouas mporpamma npoasiena st 20 roja npuéMa Ha 3acefaHun Kaenpsl
«ONeKTpUYeCKUue CTaHIUM.
IIpoTokos oT « » 20 roga Ne

3aBenyromui kadenpoi

(moanuce) (©.1.0.)

Pa6oyas nporpamMma npoanena s 20 rofa npuéMma Ha 3acefaHuu Kaeapsl
«ONEKTPUYECKUE CTAHIIII.
[IpoToKOI OT « » 20 roma Ne

3aBenyrouuii kageapoit

(nonnuce) (®.1.0.)

Pa6ouas nmporpamma mpoasiena s 20 roja rnpuémMa Ha 3acelaHuu Kadeapbl
«OJIEKTpUYECKUEe CTAHI[UN.
[IpoTokon oT « » 20 roga Ne

3aBpemyrommii kadenpoit

(noamnuce) (®.H.0.)



1 OBBEKT, HEJIb U 3ATAYHN OCBOEHUSA INCHUIIJINHBI

JlucuuIiiHa paccMaTpuBaeT BOMPOCHl ()YHKIIMOHUPOBAHUS W MPHUHIMIIOB IO-
CTPOEHUS COBPEMEHHBIX MUKPOIPOLIECCOPHBIX CUCTEM PEIICMHON 3aIUThI U AaBTOMAT H-
KM DJIEKTPOIHEPrETUYECKUX CUCTEM.

Lenv oucyunnunbi:

dopMUpOBaHUE 3HAHUM, YMEHHUI U MPEACTaBICHUN B 00J1aCTH MUKPOIIPOLECCOP-
HBIX 3aIUT U aBTOMATUKH 3JIEKTPUUECKUX CUCTEM.

B pe3ynbprare 0CBOCHHS JUCHUIUIMHBI CTYAEHT JTOJIKEH:

3HATH:

OCOOCHHOCTHU aBApPUMHBIX U aHOPMAJIBHBIX PEKUMOB PAOOTHI JIEKTPOIHEPIETH-
YECKMX CHUCTEM; Ha3Ha4YeHUE, AJIEMEHTHYI0 0a3y, (pyHKIMOHAJIbHbIE YaCTH W OpPTaHBbI,
OCHOBHBIE MPUHIIMIIBI JEHCTBUS [UGPOBLIX YCTPOUCTB peleHHON 3allUThl 1 aBTOMATH-
KU DJIEKTPUUECKUX CUCTEM, TPEOOBaHUSI, MPEIBABISIEMbIE K COBPEMEHHBIM CHUCTEMam
peNieHON 3alMThl; OCOOCHHOCTH HWCIONMHEHUS, HaJAJKU M JKCIUTyaTalud LUPPOBOH
pENEeHON 3alMThl U1 AaBTOMATUKHU BO3JYIIHBIX JIMHUHN 3JIEKTPO-Tepeaad, CUHXPOHHBIX
reHepaToOpoOB M KOMIIEHCATOPOB, CHIIOBBIX TPAHC(POPMATOPOB U aBTOTPAHC(HOPMATOPOB;
3alMTa BCTABOK MOCTOSHHOTO TOKA; U3MEPUTEIIbHBIC CUCTEMBbI, TPUMEHSIEMBbIC B I (-
POBBIX YCTPOMCTBAxX pejeiHOM 3amuThl U aBTomMaTuky; udpossie YPOB, AUP, AIIB,
ABP, AJIAP; nepcrieKTUBBI pa3BUTHS W COBEPIICHCTBOBAaHMS ITU(POBBIX CHUCTEM pe-
JIEWHOM 3aIUThl U ABTOMATHKH.

YMeETh:

AQHAJIU3UPOBATh HAYUYHYIO U TEXHUYECKYIO JUTEPATypy II0 TEMAaTHUKE HUCCIEN0Ba-
HUS; COCTaBJIATh CXEMbI U(POBOM peslelHON 3aIlUThl U aBTOMAaTUKH OOBEKTOB JJICK-
TPOIHEPTreTUYECKUX CUCTEM; BIIAJIETh METOJIaMU BbIOOpa U 0OOOCHOBAHUS peJIeitHOM 3a-
IIMTHI, @ TaKXe pacuéra rmapaMeTpoB UX cpalaThIBaHUS, BJIaJE€Th METOJaMU BBIOOpA
U3MEPUTENIBHBIX TpaHC(HOPMATOPOB TOKA M HANPSDKEHMS, HU3MEPHUTENBbHBIX IITYHTOB,
JNAaTYMKOB TOKA W HANPSKEHUs Pa3JIMYHOrO THUIIA.

BJIaJIeTh:

HAaBBIKAMM IPAKTUUYECKOI0 NPUMEHEHHMS CO3/JaHUs W aHAIU3a MOJEJEH, MO3BO-
JSIOIIUX MPOTHO3UPOBATH CBOMCTBA M MOBECHNE MUKPOIPOIIECCOPHBIX ITU(PPOBBIX 3a-
IIUT; HaBBIKAMU BBIOOpa CEPUHHOTI0 OOOPYIOBAaHUS U MPOSKTUPOBAHUS HOBBIX O0OBEK-
TOB C MCIOJIb30BAHUEM MHUKPOIPOIIECCOPHBIX 3aIIUT 0OBEKTOB JIEKTPOIHE PreTUIECKUX
CUCTEM, HAJAJKU W DKCIUTyaTallid WHTEIJIEKTYalIbHBIX MU(POBHIX 3alIUT; HaBBIKAMH
aHaM3a U OIEHKU MPOEKTHHIX PElIeHU! B 00acTh U(poBOil pesieiiHON 3aIUTHl U aB-
TOMATHKW C TOYKHU 3pECHUS 0OecTieueHUus HaJ&K-HOW M YCTOMYMBOW paOOTHI AIIEKTPO-
SHEPTETUUECKON CUCTEMBI.

[Iponiecc m3ydeHWs MUCHUIUIMHBI HaIpaBlieH Ha (OpMUPOBAaHHE CIEAYIOMUX
komnetenmuii: I1K-3, I1IK-4, T1K-5, IICK-2.

2 MECTO JUCHMILJIMHBI B OCHOBHOM OBPA3OBATEJIBLHON
ITPOI'PAMME

JIuCUUIUIMHA OTHOCUTCA K IUKIY MPOPEeCCHOHANBHBIX AUCUUILINH BapUATHBHON
4acTu y4eOHOro IJIaHA.



bazupyeTcst Ha 3HAHUSX U YMEHUAX, KOTOPbIE CTYACHT IpUoOpen Ipu OCBOCHUU
MPEANIECTBYIONUX JUCHUIUIMH: oOmas (u3uKa, TEOPETUYECKUE OCHOBBI JIEKTPOTEX-
HHUKH, BbICIIAs MATEMATHKA, DJIEKTPOMATHUTHBIE NMEPEXOIHBIE ITPOLECCHI, JIEKTPUYE-
CKHE€ MAILIMHBI, JJIEKTPUYECKUE almaparhbl, JJNEKTPOTEXHUUYECKUE MATEPUAIIBI, OCHOBBI
pPEJIEMHOM 3aIUThl 1 ABTOMATU3ALIMHA YSHEPTOCUCTEM.

3HaHUS U YMEHUS, MPUOOPETEHHBIE MPU OCBOCHUM JAHHOW AUCIUILIUHBI, peau-
3yIOTCSL CTYJEHTOM NPU HM3YYECHUU MOCIENYIOIIUX IUCUUIUIMH: «MHTEIIeKTyaabHbIe
M(poBBIE 3aITUTH) TPOrpaMMbl MaruCTePCKON MOATOTOBKH, MPOXOKIACHUU roCyaap-
CTBEHHOM UTOrOBOM aTTECTaIUU.

3 CTPYKTYPA U COAEP KAHUE NUCIHUIIJIMHBI

3.1 Pacnpenesienne y4eOHbIX YacOB MO0 TeMaM JUCHUILIMHBI M BUJAAM 3aHf-

THH
KommuectBo wacos

No

e HaumenoBanue tem (ounas/3aouHas Gopma)

MBI (comepkaTeTbHBIX MOTYJICH) Beero B Tom uncne

Jlexumm | Tlpakt. | JlaGop. CPC

OCHOBHBIC TIPUHIUIIBI IOCTPOCHUS

1 (YHKITHOHHPOBAHUS MUKPOITPOIIEC- 4/5 o1 0/0 0/0 o/4
COPHBIX 3aIIUT U aBTOMATHKH B 3JICK-
TPOIHEPTETUICCKUX CHCTEMAX.
Knaccudukanus HopMaabHBIX, aHOP-
MaJbHBIX U aBAPUIHBIX PEKUMOB pa-

2 00TBI 0OBEKTOB JICKTPOIHEPreTHYC- 6/5 2/1 0/0 0/0 4/4
CKHX CHUCTEM. Y CTOMYHUBOCTH SHEPrO-
CUCTEMBI.
Knaccudukanus Mmukpomnpoieccop-

3 HBIX 3amuT coriacuo 1Y, cranmap- 8/6 2/1 0/0 2/1 4/4
toB MOK (IEK) u ANSI.

4 HSMG})I/IT?J‘IBHBIC oprasbl IUGpoBOI 10/7 212 0/0 41 A4
pesieiHOM 3aIIUTHI.
[TpuHIMIBI TOCTPOEHUS U 0COOEHHO-
CTH MHKPOIPOLIECCOPHBIX CUCTEM pe-

5 JICHHOM 3alUThl BO3YIIHBIX JIHHUN 10/4 2/0 0/0 4/0 4/4
aJIeKTpornepenay HanpspkeHuem 110-
750 xB.

Tema 6. [IpUHIIUIIBI TOCTPOCHUS U
0COOEHHOCTH MHUKPOITPOLIECCOPHBIX
6 CHCTEM pPeJIEHHOM 3al[UThl KaOeIbHBIX 9/6 2/1 0/0 3/1 4/4
Y BO3YIIHBIX JTUHUHN 3JIEKTpoIiepeiad
HanpspbkeHueM 6-35 kB.

[udpoBas AuCTaHIIMOHHAS 3aI[UTA B

7 6/4 2/0 0/0 0/0 4/4
pacrpeeIuTeIbHbIX CeTSX.
[udpoBast AUCTaHIIMOHHAS 3alUTA B

8 | MarucTpambHBIX CETSIX CI0KHOU KOH- 6/4 2/0 0/0 0/0 4/4
burypanum.

g | MHKPOTPOIICCCOPHBIE 3aIIHTEI CHIIO- 6/6 210 0/0 0/0 4/6

BBIX TPaHC(OPMATOPOB U ABTOTPAHC-




¢dhopmaTopos.

10

Hudposas muddepennuanbuas 3anu-
Ta JIMHUI JJIEKTpONEpeaay.

6/6

2/1

0/0

0/0

4/6

11

OkcrutyataiiuoHHast 3QpPeKTUBHOCTD
MHKPOIIPOLIECCOPHBIX YCTPONCTB pe-
JIEWHOM 3alIUThl U aBTOMATHKU SHEP-
TOCHCTEM.

6/6

2/0

0/0

0/0

4/6

12

Cucrembl peructpalnuy aBapuitHbIX
cutyauuii (PAC), MoHuTOpHHra U 11-
arHOCTHKHU NIapaMEeTPOB TEKYILEro pe-
KUMa.

6/6

2/0

0/0

0/0

4/6

13

OcobeHHOCTH HANTAIKH MUKPOTIPOIIEC-
copHbIX TepMuHanoB MP3C.

5/4

2/1

0/0

0/0

3/4

14

Oco0eHHOCTH HaNaKU MUKPOIIPOIIEC-

. ™
COpHBIX TEpMHUHAJIOB Siprotec
Siemens®.

8/5

2/0

0/0

4/1

2/4

15

Oco0eHHOCTH HaJlaJKi MUKPOTIPOIIeC-
COPHBIX TEPMUHAJIOB MTPOU3BOJICTBA
komnannn ABB®.

4/4

2/0

0/0

0/0

2/4

16

Oco0eHHOCTH OCTPOEHUS U (PYHKIIH-
OHUPOBAHMS CUCTEM PEJICHHOM 3a11u-
Thl U aBTOMATHUKH, pabOTaIOMIKX B
SHEPTOCUCTEMAaX C OOJBIION J0JIeH
BO300OHOBIISIEMBIX HICTOYHUKOB 3HEP-
UMW KoHIenuuu Smart grid.

4/6

2/0

0/0

0/0

2/6

17

[IyTn manpHEWIIero coBepueHCTBO-
BaHUS MUKPOTIPOIIECCOPHBIX 3aILIUT U
ABTOMATHUKH JICKTPHUUECKUX CHCTEM.

4/6

2/0

0/0

0/0

2/6

KonrtakTHas paboTa (IOMOJTHUTETbHAS )

2/6

2/6

Kypcosas pabora (mpoekr)

0/0

0/0

Htoro mo Bugam 3ausTuii

108/108

108/108

34/6

0/0

17/4

KonTpoib

36/36

36/36

UToro

144

(I)Ole/lpOBaHI/Ie KOMIIETEHIIMH B pe3yJabTaTe 0OCBOCHHUA TEM JUCHUILJIUHBI

TeMbl IUCLUIIINHEI,
Komnerenumu
HAIICJICHHBIC Ha BBIPA0OOTKY KOMITCTCHIIMH
[1K-3 Temsl 1-9
I[1IK-4 Tewmsr 1, 4-9
I1K-5 Tewmsr 1, 4-9
IICK-2 Tewmnr 1, 4-9




3.2 Jlekuuu

Tema 1. OcHOBHBIC MPUHIMIBI TOCTPOCHUS U (PYHKIIMOHUPOBAHUSI MUKPOIPO-
LIECCOPHBIX 3alIUT U ABTOMATUKH B AJIEKTPOIHEPTETUUECKUX CUCTEMAX.

Conepxanue TeMbl 1: OCHOBHBIE MPUHIUIIBI MTOCTPOEHUS U () YHKIITMOHUPOBAHUS
MHKPOIIPOUECCOPHBIX 3alllUT W AaBTOMATHKHA B JJIEKTPOIHEPTreTUUYECKUX CUCTEMax.
Kparkas wundopmanus, HCTOpUS TOSBICHUS U Pa3BUTUA MHUKPOIPOIECCOPHBIX
YCTPOWCTB.

Tema 2. Knaccudukauuss HOpMaabHbIX, aHOPMAJIBHBIX U aBaApPUMHBIX PEKUMOB
paboThl 0OBEKTOB ANEKTPOIHEPTETUYECKUX CUCTEM. Y CTOMYUBOCTH IHEPTrOCUCTEMBI.

Conepsxxanue Tembl 2: Knaccudukanus 1 aHaliu3 HOPMaIbHBIX, aHOPMAJIBHBIX U
aBapUilHBIX PEXUMOB pPabOThl OOBEKTOB JIIEKTPOIHEpreTudeckux cucreM. [loHsTue
YCTOMYMBOCTH 3HEprocucteMbl. Poib UGPOBBIX CUCTEM PENeHHON 3alUThl U aBTOMa-
TUKU B NIOJJIEPKAHUU YCTOMYHUBOCTH.

Tema 3. Knaccudukanust MUKpOTIPOILIECCOPHBIX 3anTuT corjacHo [1YD, crannap-
toB MOK (IEK) u ANSI.

Conepxanue TeMbl 3: AHaIU3 KIacCU(UKAIUA MUKPOTIPOILIECCOPHBIX 3aIUT CO-
rmacHo crannaproB MOK (IEK) n AMepHKaHCKOro HallMOHAJIbHOTO MHCTUTYTa CTaH-
naptuzanuu (ANSI). CpaBHenue ¢ TpedoBanusamu [1YD.

Tewma 4. 3amepurtenbHbie OpraHbl HUGPOBOH PEICHHOM 3aITUTHI.

Conepxxanue Tembl 4: AHaIM3 U3MEPUTENBHBIX OPraHoB HU(PPOBON peseiHOM
3amuThl. ["anbBaHuueckas pasBsizka. [IpuHnmn paboThl JaT4WKa TOKA W HAMPSKEHMUS,
ocHoBaHHOTO Ha 3] dekre Xomwia. CTpykTypa 610Ka 1udpoBor PHIBTpAIMK BXOTHBIX
curHaioB. [Ipeo6pazoBanue Dypne.

Tema 5. IIpuHOUIBI TOCTPOCHUS U OCOOCHHOCTH MHUKPOIPOIIECCOPHBIX CHCTEM
peNeiHOoM 3alNUThl BO3AYUIHBIX JIMHUM 3JIeKTporepenay Hanpsbkenrem 110-750 kB.

Conepskanve TeMbI 5: AHaAJIW3 TPUHIMIIOB TTOCTPOCHHSI M OCOOCHHOCTEH peau-
3allMd MUKPOIPOLIECCOPHBIX CUCTEM PEJIEMHOM 3alUThl BO3YLIHBIX JUHUMN 3JIEKTPOII e-
penau Hampspkernem 110-750 xB. Hanpasrnennas u HeHampaBieHHas mudpoBas CTy-
nenvatas TokoBas 3ammrta (CT3) ot mexnaydasnsix K3. HampaBnennas u HeHampas-
neHHas mudponas cryneHvaras TokoBas 3ammuta (CT3) ot K3, cBsI3aHHBIX C 3eMIIei.
Tunoseie cxemsl UppoBbix 3amuT JIDIT 110-750 xB.

Tema 6. IlpuHIHNIBI TOCTPOCHUS U OCOOCHHOCTH MHUKPOMPOIECCOPHBIX CHUCTEM

pENeHON 3alUThl KAOCIBHBIX U BO3AYIITHBIX JIMHUW JIEKTPOIIEpe1ad HaMpsHKEHUEM 6-
35 kB.



Conepxanue TeMbl 6: TpeboBanus [1YD, npuHUIUIIBI HOCTPOEHUS 1 OCOOEHHOCTH
MHUKPOIIPOIIECCOPHBIX CUCTEM DEJICHHOM 3aluThl KaOENbHBIX W BO3AYIIHBIX JTUHUN
anekTponepenay Hanpsbkenuem 6-35 kB. Hudposas CT3 or mexaydasueix K3.
HampaBiieHHas cenekTuBHAs 3alIUMTa OT 3aMBIKAHUWA HA 3€MIIIO B CETAX C M30JUPOBAH-
HOM ¥ KOMIIEHCUPOBaHHOM. CUrHamm3anus OT 3aMbIKaHUM HA 3€MJTIO.

Tema 7. Hudposas qucTaHIIMOHHAS 3aLIUTa B PACIPEACTUTENbHbBIX CETAX.

Conepsxxanue Tembl 7: [IpuHuun nedcTBus U 0cOOeHHOCTU UGPOBON AUCTAHIIU-
OHHOM 3aIUTBHl B PACIpPEACNIUTEIbHBIX CETAX. XapaKTepPUCTUKH BPEMEHH CpaldaThIBa-
HUs. XapaKTepUCTUKU cpabaThIBaHUS LU(PPOBOTo pese conpoTuBieHus. Beibop napa-
METPOB cpabaThIBaHUs TPEXCTYNEHYATON JUCTAHIIMOHHON 3alIUThI BO3ayIIHOM JIDIT.

Tema 8. Lludpoas nuctaHUMOHHAS 3alIUTa B MAaruCTPAJIbHBIX CETAX CIOXKHOU
KOH(UTypaLUu.

Conepxxanue Tembl 8: OCOOCHHOCTH BBIMOJHEHUS U(POBON MUCTAHIMOHHOM
3alMThl B MaruCTPalIbHBIX CETIX CJIOXKHOU KOoHpurypauuu. bioknpoBka oT KayaHUH.
brokupoBka OT JI0)KHOTO cpabaThIBaHUS IPU HEUCIPABHOCTAX B LEMSAX HANPSKSHUS.

Tema 9. MukponpoueccopHble 3allluThl CHJIOBBIX TpaHC(HOPMATOPOB U aBTO-
TpaHC(HOPMATOPOB.

Conepxxanue Tembl 9: OCOOEHHOCTH MHKPOIPOIIECCOPHBIX 3aIlUT CHIIOBBIX
TpaHcpopMaTopoB U aBToTpancpopmaropos. [udposas MT3 ¢ myckom mo Hampsixe-
Huto. 3ammTa T neperpy3ku. Ludposas npogonsHas nuddepeHiaibHas 3amuTa cu-
JIOBBIX TpaHC(HOPMATOPOB U ABTOTPAHCPOPMATOPOB. AHAIIN3 TUIIOBBIX CXEM.

Tewma 10. Hudporas nuddepennnanbHas 3amuTa JUHAR dJIEKTpoIiepeiay.

Conepxanue Tembl 10: TIpuHIMN neiCTBUSA, 0COOCHHOCTH ITU(POBOH MPOIO0JIh-
HOM nuddepeHIHnaIBFHON 3alTUThl JIMHUHN 3JIeKTporepenad. Pacuér mapameTpoB cpaba-
THIBaHUS. AHAIN3 CYIIECTBYIOIMIUX PEIICHUA.

Tema 11. DkcruryatarmonHas 3QGEeKTUBHOCTh MUKPOIPOIIECCOPHBIX YCTPOUCTB
PEIEUHOM 3alUThl 1 aBTOMATUKU SHEPTOCUCTEM.

Conepxxkanne Tembl 11: TlpoGmemsl 3KCIUTyaTalldid  MUKPOTIPOIECCOPHBIX
YCTPONCTB peJICHOM 3alIUThl U aBTOMAaTHKH Ha 00BEKTaX SHEPrOCUCTEM. AHAIN3 CITO-
co00B ToBBIIIEeHUS 3(HPEKTUBHOCTH MUKPOTIPOIIECCOPHBIX CUCTEM.

Tema 12. Cucrtemsl peructpauuu aBapuiiHbix cutyanuii (PAC), Monutopunra
MapaMeTpoB TEKYILIETO PeKUMa U JUATHOCTHUKHU.



Conepxanue Tembl 12: OCOOEHHOCTH HalaAkd U (PYHKIMOHHUPOBAHUS CHCTEM
peructpaiuu aBapuiiHbix cutyanui (PAC), MoHUTOpHUHra mapaMeTpoB TEKYILETO pe-
KUMa U TUarHOCTUKU. AHAJIN3 CYIIECTBYIOIINX PELICHUN.

Tema 13. OcoOGeHHOCTH HAJTaIKU MUKPOIIPOIIeCCOpHBIX TepMunanioB MP3C.
Conepxanue TeMbl 13: KOHCTpYKTUBHBIE OCOOCHHOCTH U CHeUpUKA HaJTaIKU
(KOH(pUTYpUPOBAHUS) MUKPOTIPOIIECCOPHBIX TepMuHaioB MP3C-05.

Tema 14. OcoOGeHHOCTH HaNAJIKM MHKPOIPOIIECCOPHBIX TEPMHUHAIIOB SiprotecTM
Siemens"”.
Conepxxanue TeMbl 14: KOHCTpYKTHBHBIE OCOOEHHOCTH W cHenuuka HajlaJKu
: ™ o; ®
(KkOH(pUTYpUPOBAHUS) MUKPOIPOLIECCOPHBIX TepMUHAIOB Siprotec = Siemens . OcHo-
BBI paGOTHI ¢ IIPOrpaMMHBIM MpoaykToM Siemens® DigSi™.

Tema 15. OcoOeHHOCTH HaNAJKU MUKPOIPOILIECCOPHBIX TEPMUHAIOB MPOU3BOJI-
ctBa Kommannun ABB®.

Conepxxanue TeMbl 15: KOHCTpYKTHBHBIE OCOOCHHOCTH M crenuuka HaJlaJKu
(KOH(HUTYypHPOBAHHS) MHKPOIIPOLIECCOPHBIX TePMHHATIOB Tpon3Boactea ABB®. OcHo-
BBI paGOTHI ¢ IIporpaMMHbIM npoxykrom ABB® CAP505™,

Tema 16. OcoGeHHOCTH TOCTPOCHUS W (PYHKIIMOHUPOBAHUS CUCTEM PEJICHHOU
3alllUThl U ABTOMATUKH, paOOTAIOMINX B IHEPTOCUCTEMAX C OOJBIION J0JIei BO30OHOB-
JSIEMBIX NCTOYHUKOB HEPTruu KoHuenuuu Smart grid.

Conepskanue TeMbl 16: Oco0eHHOCTH TOCTPOSHUS U (QYHKIIMOHUPOBAHUSI CUCTEM
peIeiHON 3aIKUThl ¥ aBTOMATHUKH, PaOOTAIOIIUX B SHEPrOCUCTEMAaX C OONBIION Jojei
BO300HOBIIIEMBIX MCTOYHHMKOB dHEprum KoHueniuu Smart grid. Opranuzamusi cBsizu
MEXIY MHUKPOIPOLECCOPHBIMU TEPMHUHAIAaMH C HCIHOJb30BaHHEeM cTaHaapra MOK

61850.

Tema 17. [yt ganbHENIEro COBEPIICHCTBOBAHUSI MUKPOIIPOLIECCOPHBIX 3aIUT
Y aBTOMATHUKHU JIEKTPUUYECKUX CUCTEM.

Conepxanue Tembl 17: AHanu3 nmyTed NalbHEMIEro COBEPUICHCTBOBAHUS MUK-
POIIPOLIECCOPHBIX 3alMT U aBTOMATHKH AJIEKTpUUECKUX cucteM. [lytn MonepHuzanuu
M3MEPUTENIBHOTO TpakTa. becnpoBoaHas cucteMa cBsi3u. LleHTpanu3oBaHHas MHKpO-
MPOLIECCOPHAS CUCTEMA PEJICMHOM 3aIUThl U ABTOMATHUKH.

3.3 [IpakTHYecKHue 3aHATUS
[IpakTryeckue 3aHATHS MO0 AUCIUTUIMHE YYSOHBIM TUIAHOM HE MPETYCMOTPEHBI.



3.4 JlaGopaTopHbIe padoThbl

Ne O06mwewm, yac. | Jlurepa-
Tema paboTsI
/i OYH/32049H Typa
1 HccnenoBanue cratnyeckoro pese toka tuna PCT-13 2/1 [7]
2 HccnenoBanue cratnyeckoro pene Bpemenu tumna PB-01 2/1 [7]
3 HccnenoBanue cratnyeckoro pesue moutHoct tuna PCM-13 2/0 [7]
HccnenoBanue HanpaBiIeHHOM CTYNEHYAaTONW TOKOBOM 3alUTHI,
4 uudposeix AIIB, YPOB Ha 6aze MHUKpOIPOIIECCOPHOTO TEPMHU- 4/1 [7]
Hana ABB® REF 545
HccnenoBanue 1upoBoi CTyreHYaTod TOKOBOM 3allUTHI HA
5 6a3e MUKDOIPOLECCOPHOrO TepMuHana Siemens® Siprotec'™ 4/1 [7]
75J64
5 MHEKpOTIPOIIECCOPHOE YCTPONCTBO 3allIUThI, aBTOMATHKH, KOH- 3/0 7]
TPOJISI M yIpaBJIeHUs mpucoequHernii 6-35 kB tuma MP3C-05 -
HUTOTI'O 17/4

3.5 CamocTosiTesibHAasA pad0Ta CTYACHTA

No . O0beM, yac.
i Bunel camocTositensHON pabOThI CTYAEHTA O/330H

1 W3y4yeHune NeKIMOHHOTO MaTepuaia 32/65

2 HO)IFOTOBKa K IIPAKTHYCCKHUM 3aHATHAM —

3 [ToaroToBka K 1abOpaTOPHBIM paboTam 25/15

4 BrInonHenne KypcoBOro npoekra -

5 BrimonHenue KypcoBoit paboTh -

6 BrimonHenne nHANBUYaTbHOTO 3a1aHHS 0/18

UTOrO 57/98

3.6 Kypcosoii npoekT (padoTa), HHAMBUIAYAJIbHOE 3aaHNe

KypcoBoii mpoexT (paboTta) 1o AMCIUILTMHE YUeOHBIM TUTAHOM HE MPEIYCMOTPEH.

Jlns cTyneHToB 3a0uHOM (GopMbI 00ydeHHS BO 1-M ceMmecTpe MpeaycMOTPEHO
BBIMTOJHCHHE KOHTPOJIBHOM paboThI 110 (hopMe HHANBHAYATbHOrO 3a1anus [8,9].

TemaTnka UHAUBUIYATBHOTO 3a/laHUs CBA3aHA PAcUETOM MMapaMeTpoB cpadaThI-
BaHUSI MUKPONPOLIECCOPHBIX 3amUT BO3AyIIHOW JIDII mnam cuiioBOro moHUKaromIEro
tpaHnchopmaropa [8,9].

Ilens — 3akperuieHHEe TEOPETUYECKOTO MaTephayia TUCHUIUIMHBI U TOJTyYeHUE
MPAKTUYECKUX HABBIKOB pacuéra mapaMeTpoB cpadaThIBaHUS MUKPOIPOIIECCOPHBIX 3a-
IITUT YHEPTOOOBEKTOB.

B pesynbTate BeIMOTHEHUS paOOTHl 00yUYAIOMIUNACS TOJDKEH:

— 3HATh TUIIOBBIE PEIICHUS B 00JacTH MU(POBBIX 3AIUT JUHUHN AJIEKTpOIepe-
J1a4 ¥ CUJIOBBIX TpaHC()OPMATOPOB;

— YMETb MOJIb30BATHCS HOPMATUBHOM U CIIPABOYHOM JTUTEPATYPOI;

— BJAQJCTh HABBIKAMU COCTABIEHUS CTPYKTYPHO-JIOTHYECKOW CXEeMBI ITU(DPOBBIX
3aIluT.



NuauBuayanbHoe 3ananue oopmiisieTcss Ha auctax ¢popmara A4. Pexkomenpaye-
MBI 00BbEM MOSICHUTEIBHOW 3aMMCKH MO WHIAWBHAYyalbHOMY 3aiaHuto 7/-10 crpanui
dbopmata A4.

4 POHA OHEHOYHBIX CPEACTB

4.1 Kpurepuu ¥ mKaJbl I HHTCETPHUPOBAHHON OLECHKH YPOBHS
¢pOopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasnsarowas Komnemenyuu — nOIHOMA 3HAHUL

- HyJIEBOW YPOBEHB: HECBEPHBIC, HE apTyMEHTUPOBAHHBIC, C MHO)KECTBOM T'PYOBIX
OIIMOOK OTBETHI HA BOIIPOCKHI. Y POBEHb 3HAHUI HI)KE MHHUMAJIbHBIX TPEOOBAHUH;

- MUHUMAaJIBHBIN YPOBEHb: JIaHBI HE MOJTHBIC, HETOYHBIEC U HEapTyMEHTHPOBAHHBIC
OTBETHI Ha BOIMPOCHL. JlomyIieHo MHOTO TPyOBbIX OMMOOK. YPOBEHb 3HAHWW HIKE MU-
HUMAaJIBHBIX TPEOOBAHUI;

- MTOPOTOBBIA YPOBEHb: JIaHBI HEJAOCTATOYHO IOJIHBIC, TOYHBIC W apryMEHTHPO-
BaHHBIC OTBETHI HA BOMPOCHL. [[I0X0 3HAET TEPMHHBI, ONIPEACICHUS U MMOHATHS, OCHOB-
HbIC 3aKOHOMEPHOCTH, COOTHOIICHHMS, MPUHIUIIBL. J[OMyIIieH0 MHOTO HETrpyOBIX OIIH-
00K;

- CPEIHUI YPOBEHB: JaHBI JOCTATOYHO ITOJHBIC, TOYHBIC U apTyMEHTUPOBAHHBIC
OTBETHI Ha BOTPOCHL. B I1eJIoM 3HaeT TEPMHUHBI, ONIPE/ICIICHUS U MIOHATHS, OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIICHHUS, TPUHITUIIBL. J[OTYIIIEHO HECKOJIBKO HErPYOBIX OIMNOOK;

- IPOABUHYTHIA YPOBEHB: JIaHBI MTOJTHBIC, TOYHBIC M aPTYMEHTHPOBAHHBIC OTBETHI
Ha BOIPOCHL. 3HAET TCPMHHBI, ONMPEIACICHUSI M MOHATUSA;, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIICHUSI, TPUHITUIIBL. J[OMyIIIeHO HECKOJIBKO HErpyObIX OIIMOOK;

- BBICOKHMI ypOBEHbB: JaHbI TOJIHbIC, TOUHBIC W apryMCHTHPOBAaHHBIC OTBETHI Ha
BOTIPOCHI. 3HAeT TEPMHUHBI, ONPEIACICHUS U MOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH, CO-
OTHOIIICHUS, IPUHIHUIIBL. J[OMYIIIEHO HECKOJIbKO HETOYHOCTEH.

Cocmasnarowas KomMnemenyuu — ymeHus

- HYJICBOH ypOBEHbL: IOJIHOEC OTCYTCTBHE IMOHUMAHHUS CYTH METOJMKU PEIICHUS
3a/1a4M, JIOMYIIEHO MHOXKECTBO TPyOCSHIIMX OMMOOK / 3a7]aH1s HE BBITOJHEHBI BOOOIIIE;

- MUHHMAaJIbHBIN YPOBEHb: ¢J1a00¢ TTOHMMAHHUE CYTH METOJHMKU PEIICHUS 3aJ1auu,
JOMYIIEHBI TpyObie omuOKu. Pemenus He o0ocHOBaHBI. He ymeeT mcrons3oBaTh HOP-
MAaTHBHO-TEXHHYECKYIO JTUTEPATYPY;

- TIOPOTOBBIN YPOBEHB: JOCTATOYHOE MTOHUMAHHUE CYTH METOJUKH PEIICHUS 3a]1a-
9y, JOIMYyIICHBI omuOKU. Penennus He Bcerna 000CHOBaHBI. Y MEET MCIOJIB30BaTh HOP-
MAaTHBHO-TEXHHYECKYIO JuTeparypy. Cirabo OpHEHTHUPYETCS B CICHHATBLHON HAyIHOU
JUTEpaType;

- CpeAHUN YPOBCHB: B IICJIOM ITOHUMACT CYTh METOAUKH PEIICHUS 3aa9H, JOMY-
meHbl omuOKu. Pemenns He Bcerma oOOCHOBaHBL. YMEET MCIIOJIb30BaTh HOPMATHBHO-
TEXHUYCCKYIO M CIICIIUATIBHYIO HAYYHYIO JINTEPATYPY;

- IPOJBHHYTHI YPOBEHb: B IECJIOM MOHUMACT CYTh METOJHMKH PCIICHHS 3a/Ia4H,
JTONyIIeHbl HeTOYHOCTH. CriocoOeH 000CHOBATh pPElICHHS. YMEET UCHOJIb30BaTh HOP-
MAaTHBHO-TEXHHYECKYIO U CIICIUAILHYIO HAYYHYIO TUTEPATYPY;



- BBICOKHI YpPOBEHb: MOHUMAET CYTh METOAMKHU pelieHus 3agaur. CrnocoOeH
000CHOBaTh peLIECHUs. YMEET UCIO0JIb30BaTh HOPMATHUBHO-TEXHUYECKYIO U CIIELHAIIb-
HYIO HAay4YHYIO JINTEPATypy, IEPEAOBOM IIPOU3BOACTBECHHBIN OIIBIT.

Cocmasnarowan komnemenyuu — 81adeHue HasblKamu

- HYJIEBOM YPOBEHBb: HE JNEMOHCTPUPYET BJIAJCHUE HABBIKAMU BBIIIOJHEHUS TIPO-
dbeccroHanbHbBIX 3a/1a4. He MOXKeT BBITIOTHUTD 3a1aHUS;

- MUHUMAJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJCHUE HABBIKAMH BBITIOJIHEHUS
npodeCCUOHANBHBIX 3a/1adu. VICTIBIThIBAET CYIIECTBEHHBIC TPYIHOCTH MIPHU BHITIOJIHEHUU
OTJICJBbHBIX 3aJIaHUM;

- IOPOT'OBBIN YPOBEHb: BJIaJICET HABBIKAMH BBINOJHEHUS MPO(HECCUOHABHBIX 3a-
Jlay Ha MOPOrOBOM YPOBHE. 3a/IaHUsl BBIMOJIHAET MEAJIEHHO U HEKaY€CTBEHHO;

- CpEIHUI YPOBEHb: BJIaJICET HABBIKAMU BBIMIOJHEHUS TPOPECCUOHATIBHBIX 33/1a4.
3aaHus BBITIOIHSET HA CPETHEM YPOBHE MO OBICTPOTE U KaUECTBY;

- MPOJIBUHYTBHIM YPOBEHB: BIIAJICET YBEPEHHBIMU HABBIKAMH BBINIOJHEHUS IIPO-
(dbeccroHaNbHBIX 3a7a4. BBEICTPO UM KaYeCTBEHHO BBITIONHSET 3aJJaHUsI, MHOTIa JOIyCKast
HE3HAYUTEIIbHBIE MMOTPEIIHOCTH;

- BBICOKUH YpOBEHbB: BJIaJIc€T YBEPCHHBIMH HABBIKAMU BBITIOJIHEHUS MPOdheccuo-
HaJBHBIX 33J1a4. BBICTPO M KaueCTBEHHO BBITIONHACT 3a/IaHUs, TIPU HEOOXOIUMOCTH JIe-
MOHCTPUPYS TBOPUYECKHUM MOJIXO/I.

Obobwennas oyenka copmuposanHoCmu KomMnemeHyull

- HYJICBOH ypOBEHB: Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIINUE;
OJIHA WJIM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIee BBICOKOM YPOBHE;

- MUHUMAQJIBHBIM yYpOBEHb: HA MHUHHUMAJIHbHOM ypOBHE C(OPMHUpPOBAHBI: BCE CO-
CTaBJISIONINE; OJHA WU JABE U3 TPEX, OCTAIbHBIC — Ha 00JIee BELICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHBL: Ha TTOPOTOBOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIIAIO-
IIMe; OJTHAa WIIH JIBE U3 TPEX, OCTAIIbHBIE — Ha 00Jiee BELICOKOM yYPOBHE;

- CpeaHUN YpOBEHb: Ha CpPeJHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIONINE;
OJIHA WJIM JIBE U3 TPEX, OCTaJIbHBIE — HA 00JIee BBICOKOM YPOBHE;

- IPOJIBUHYTBIM YPOBEHB: Ha MPOJABUHYTOM ypOBHE C(POPMHPOBAHBI: BCE COCTaB-
JIAIOIIME; OJIHA UJIU JIBE U3 TPEX, OCTAJIbHBIE — HA BLICOKOM YPOBHE;

- BBICOKHMU YpPOBEHb: Ha BBICOKOM YPOBHE C(HOPMHPOBAHBI BCE COCTABIISIONINEC
KOMIICTCHIIUM.

4.2 Bonipochl K 3K3aMeHY M PUMeP 3K3aMeHAMOHHOI0 Oujiera
Bomnpocsl k 3K3aMeHy:

1. OcHOBHBIC TIPUHITUIIBI TOCTPOCHUS W (DYHKIIMOHUPOBAHUS MHUKPOMPOIIECCOP-
HBIX 3aIIUT U aBTOMATHUKH B JJIEKTPOIHEPIETUUECKUX CUCTEMAX.

2. Knaccudukarus HOpMaTbHBIX, aHOPMATBHBIX U aBAPUUHBIX PEKUMOB PabOTHI
00BEKTOB ANMEKTPOIHEPTETUUECKUX CUCTEM. Y CTOMYUBOCTH YHEPTOCUCTEMBI.

3. Kiaccudukaiys MHUKpONPOIECCOPHBIX 3amuT coriacHo [IYD, cranmapToB
M3K (IEK) u ANSIL.

4. I3mepurenbHble Opranbl HUPPOBOM peeHON 3alIUThI.



5. IlpyHIMIBI TOCTPOEHUSI U OCOOEHHOCTH MHUKPOIPOLIECCOPHBIX CUCTEM pETeii-
HOM 3aIUTHl BO3AYLIHBIX JIMHHUM 3JIEKTporiepenad Hanpsbkenuem 110-750 kB.

6. IIpyHIMIBI TOCTPOEHUSI U OCOOEHHOCTH MHUKPOIPOLIECCOPHBIX CUCTEM pEJeii-
HOM 3aIIUThl KAOETbHBIX U BO3AYIIHBIX JIMHUN 3JIEKTpoIiepeaay HanpsikeHueM 6-35 kB.

7. HudpoBas AUCTAHIIMOHHAS 3aIIUTa B paCPEACIUTEIbHBIX CETAX.

8. LludpoBas nucTaHIMOHHAS 3allUTa B MaruCTPAJIbHBIX CETSIX CIOXHON KOH(DU-
rypamuu.

9. MukponpoI1eCCOpHbIE 3alUThl CUJIOBBIX TPaHC(HOPMATOPOB U aBTOTpaHCchOp-
MaTOpOB.

10. Hudpoas auddepeHuuanbHas 3aluTa JUHUN dJeKTpornepeaay.

11. DxcrnyararmonHas 3()@PEKTUBHOCTh MHUKPOIPOIIECCOPHBIX YCTPOUCTB pe-
JICHHOM 3alMTHl U aBTOMATUKU SHEPTOCUCTEM.

12. Cuctemsl peructpanuu aBapuiiHbix cutyanuii (PAC), MoHUTOpUHTA U JHa-
THOCTUKH MapaMeTPOB TEKYILETO PEeKUMa.

13. OcoGeHHOCTH HallaJIKM MUKPOIPOIIECCOPHBIX TepmuHaaoB MP3C.

14. OcobeHHOCTH HaJagK MHUKPOMPOILECCOPHBIX TEPMHUHAIOB SiprotecTM
Siemens®.

15. Oco0eHHOCTH HaNaJKl MHUKPOMPOIECCOPHBIX TEPMUHAIOB MPOU3BOJICTBA
komnanun ABB®.

16. OcobeHHOCTH MOCTPOCHUS U (PYHKIIMOHUPOBAHUS CUCTEM PEJICHHON 3aIlUThI
U aBTOMATHUKH, paOOTAIONIMX B SHEProCUCTEMax ¢ OOJIBLION J10Jieil BO30OHOBISIEMBIX
MCTOYHUKOB SHEPIUH KOHIeNIMK Smart grid.

17. Ilytn nanpHEHIIEro COBEPUIEHCTBOBAHUSI MUKPOIIPOLIECCOPHBIX 3AIUT U aB-
TOMAaTHKHU IEKTPUYECKUX CUCTEM.

18. KakoBa 4yBCTBUTEIBHOCTh MUKPOIIPOLIECCOPHBIX 3aIUT [0 CPABHEHUIO 3a-
IIMUTaMH, IIOCTPOEHHBIMH C MCIOJIb30BAaHNEM aHAJIOIOBBIX pese?

19. Uro Ttakoe ajanTuBHAs yCTaBKa 3alUThl, U B KaKUX clydyasx LenecooOpa3Ha
K UCTOJIb30BaHUIO?

20. B kakux ciydasx B Ipouecce paboThl UCHONb3yeTcs (PYHKIHS caMOJUarHo-
CTUKU MUKPOIIPOLIECCOPHOTO TEPMHUHAJA PEJICHHOMN 3aIUTHl U AaBTOMATUKH?

IIpumep 73K3aMeHAINOHHOT0 OWJIeTA:

TOYBIO «TIOHELKW HAIIMOHAJILHBIA TEXHUYECKW YHUBEPCUTET»

YpoBeHsb BhIciIero mpodeccuo-

HaJIbHOT'O O6paSOBaHI/I$IZ MarucrTparypa
(OakanmaBpuart, CrieMaaIuTeT, MaruCTpaTypa)

Hanpasnenue noarotroBku (cre-

LIUAJIBHOCTB): 13.04.02 — DnexkTposHepreTuka 1 MEeKTPOTEXHUKA
(xox, Ha3BaHuUe)
MarucTtepckas nporpaMma: OJEeKTpUYECKUE CTAaHINH
(Ha3BaHHE)
Cemectp: |
VYuebHas AMCHUIUINHA! MHUKpONpOIIeCCOPHBIE 3AIUTHI M ABTOMATUKA HJIEKTPUUECKUX

CHUCTEM




BUMJIET Ne 1

1. OcCHOBHBIE TPUHIIMITEI IOCTPOCHUS U (PYHKIIMOHUPOBAHUS MUKPOTIPOIIECCOPHBIX 3AIIUT
Y aBTOMATUKH B AJIEKTPOIHEPTETUUECKUX CUCTEMAX;

2. Krnaccudukarust MEKpOIIpOIiecCOpHBIX 3amuT cornacHo 1Y, crangapros MOK (IEK)
u ANSI;

3. Onpenenuth mapaMmeTpsl cpadaThiBaHus TU(DPOBOMA 3aMUTHI OT MEPETPY3KH ACHHXPOH-

Horo asuratesst M1 (puc.1).
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L yoK— (e =0,92;
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xyr) K=
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YTBepmneHo Ha 3aceJaHuUnu Ka(i)e,llpbl <<9J'I€KTpI/I‘—IeCKI/Ie CTAaHLIUN»
npoTtokoi Ne 1 ot 28 aBrycra 2020 r.
3aB. kadeapoii, Txauenxo C.H.

9K3aMEHaTop (moanwcy)

4.3 Kputepuu onleHUBAHUSA

Texymuii KOHTPOIb 3HAHUHM CTYAEHTa OUYHON (HOPMBI OOYUEHHS OCYIIECTBISIETCS
0 pe3yybTaTaM Ja00paTOPHBIX padoT; CTyJACHTA 3a09HOU (OpMBI OOYUYEHHUSI — 10 pe-
3yJIbTaTaM BBIMOJTHEHUS! KOHTPOJIBHOM paboTHI.

BrinmosniHeHne nabopaTopHBIX paboT ¢ 3alUTON OTYETA, BBHINIOJIHEHUE WHIWBUIY-
aIBHOTO 3a7]aHusl (KOHTPOJIBHOM pabOThI ¢ TIOJYYEHUEM OTMETKH IMPENOo/IaBaTelis O BbI-
MOJIHEHUH ), PEAYCMOTPEHHBIX pabouell MporpaMMon AUCIHIUIMHEI, SIBISIETCS HE0OXO0-
JTUMBIM YCJIIOBHEM JIOMTyCKa CTY/IEHTA K SK3aMEHY.

IIpoMexyTouHasi aTTecTalldsl 1O pPE3yJibTaTaM OCBOCHUS IHUCIUIUIMHBI B Ce-
MeCTpe TPOBOAUTCS B OpME CEMECTPOBOTO dK3aMEHa. DK3aMEH MPOBOIUTCS MUChMEH-
HO 10 Ouyetam. B kaxkmom Ouiere coaep KUTCs Ba TEOPETUIECKUX BoOIpoca (3aJaHus
Nel u No2) u ogna 3anava (3amanue Ne3). 3agaHusiM NpHCBAUBAIOTCS CIEAYIOIINE BECO-
Bbie K03 dunmentsr: 0,2; 0,3 u 0,5. Cymma BecoBbIX KOA(DPUITMEHTOB paBHA CAUHHUIIC.

OTtBeT Ha Kaxx0€e 3aanue oueHnBaercsa no 100-0anpHOM HIKane.

JIns kaxx10ro Te0opeTHYECKoro Bonpoca oueHka «100» ctaBuTcs B cirydae MoJHO-
ro CUCTEMHOTO PacKpbITUS BOMpoca 0e3 KakKux-In00 HEeTOUHOCTe!. banibsl cHUMaroTes,
€CJIM B OTBETE YIYIIEHBI KaKHe-INOO BTOPOCTENIEHHbIE MOMEHTHI (10 10 6amnoB), mo-
MyIIeHbl HECYIIECTBEHHbIE HETOUHOCTH (710 10 O6aioB), MOMYIIEHbI CYIIECTBEHHBIE He-
TOYHOCTH TIPH MPABUIEHOM OTBETE B IIEJIOM (110 25 6aiioB), Mpy HEJJOCTATOYHOM TIPE/I-
CTaBJICHUU MaTepuasioB (0ayulbl CHUMAIOTCS KaK MPOLIEHT HEIOCTAIOIIEero MaTepuaa ¢



Y4E€TOM €ro 3HAYMMOCTH). B cilyuae HEBEpHOro OTBETa Ha TEOPETUUECKUN BOIIPOC 00Y-
YaloNIUIICs MOJydaeT 3a HEro HOJIb OalIoB.

Jlns 3agaun oneHka «100» cTtaBUTCS B ciaydae MPEACTABICHUS OJHOTO PELICHHUS
C TPaBUJIbHBIM XOJOM M TOYHBIM OTBETOM, NMPU BEPHOM YKa3aHUU €IUHUIl U3MEPEHHUS
BCeX (PU3MUECKUX BEIUYUH, HAJTUYUU TMOSCHSIONIMX KOMMEHTapHeB K pacueTy U BHI-
MOJITHEHHOM TOJTHOM aHaliu3e Pe3yJbTaToB (eciiu TpeOyeTcs B 3aaaue). bamibpl cHUMa-
I0TCsI, €CJIM B PEIICHUU €CTh HECYIIIECTBEHHbIE HETOYHOCTH, HE TTOBIUSBIINE HA PE3YIIb-
TaT (10 15 0annoB), HEBEPHO yKa3aHbl WM HE yKa3aHbl €AMHUIIBI U3MEPEHUS (pU3nye-
CKMX BeJIMUMH (10 15 6aiioB), JOMyIEHbI OTACIbHBIE HETOYHOCTH B XOJI€ PEIICHUS, HE
MCKa3UBIIIME XOJ PEIICHHS B 11eJ0M (10 25 0amioB), HETOUHOCTh YMCIICHHBIX pe3yJibTa-
TOB (710 15 GanoB), omMOKU B aHanu3e pe3ynbTaToB (110 20 6amnon). [Ipu orcyTcTBUUM
BBITIOJIHCHUS 3a1aHUsI 00YUaIOIIUIICS MOTydaeT HOJIb OaJIIOB.

Nroroas oreHka 3a 3K3aMEH PaCCUUTHIBACTCS KaK CyMMa MPOU3BEJCHUN OLIEHOK
3a KaXJI0€ 3a/laHue Ha UX COOTBETCTBYIOIIUM BECOBOM KOIPHUIIUEHT U OKPYIIIACTCS 10
LIEJIOr0 3HAUY€HHUS B OOJBIIIYIO CTOPOHY.

[Ipu orieHMBaHUU CTYyJIEHTa HA dK3aMeHE MpernojaBareib PyKOBOJACTBYETCS KPH-
TEpPUSIMH, TTPUBEJICHHBIMU B Tabnuiie 1. MakcuMaibHO BO3MOKHOE KOJIHYECTBO 0aJI-
JoB — 100.

IIpumep pacyera HTOrOBOM OLEHKH IO IK3aMEHY.

B Ounere umeercst Tpu 3amaHus ¢ BecoBbIMU Koddduimentamu 0,2, 0,3 u 0,5.
ITycTh onenku 3a kaxaoe 3amanue no 100-6ammpHol mkane coctaBwim: 60, 90 u 85,
COOTBETCTBEHHO. TOr/1a UTOrOBask OIIEHKA IO YK3aMEHY COCTABJIISACT:

0,2-60+0,3-90+0,5-85=81,5~81 Gar.
[Tonyuennas onenka mo 100-0ayutbHOM IIKajie OMpesenseT OIEHKY MO HaIluo-

HaJbHOM mKane u mkane ESTS. Jlng paccMOTpeHHOro puMepa 3TO OLIEHKU «XOPOIIIO»
1 «B» cOOTBETCTBEHHO.

Tabmmma 1 — Pacnipenenenue 0aioB 1o CEMECTPOBOMY dK3aMEHY

MakcumaiibHO
dopma KOHTPOJIA
BO3MOYHOE KOJINYECTBO OAJIIOB
Borpoc 1 20
OTBeT Ha BOIPOCHI U pellIeHue BOIPOC 2 20
3aJ1a4M SK3aMEHAIIMOHHOTO
Gunera 3a7a4a 1 40
HUTOroO: 100
Cymma GannoB Ouenka Ouenka
o 100-6anpHOiI mkane no mxkane ECTS 10 TOCYJAPCTBEHHOM LIKaJIe
90-100 A OTan4HO
80-89 B x
75-79 C opoto
70-74 D Y 10BJIETBOPUTEIBH
60-69 E AOBIICTROPHTEIRHO
35-59 FX HeynosneTBopurensHo




Cymma GamnoB Ornenka Orenka
no 100-6anpHOM mKane no mkane ECTS 110 TOCY/IapCTBEHHOM LIKaJIe
0-34 F

* — ¢ 00s13aTEIILHBIM IMOBTOPHBIM N3YYCHUEM AUCHUIIIINHBI.

4.5 IIpumep TeKy1Iero onpoca Ha 3aHATHIX

Ha npumepe tembl «cciiegqoBanue craTudeckoro pesae Toka Tuna PCT-13».

1. Kakum 06pa3om npon3BOAUTCS 3aJJaHUE KOHKPETHOM YCTaBKU cpadaThIBaHUs?

2) Kak ycTtpoeHa BocripuHUMalolas 4acth peiie Toka cepuu PCT-117?

3) U3 kakux GyHKIMOHAIbHBIX YaCTEH COCTOUT U3MEPUTENbHAS YACTh

craTudeckoro pesne toka tuna PCT-117

4) Kakoii cioco6 omnpezenennsi HHTETpaJIbHOTO MapaMeTpa UCIOIb3YEeTCs B

UCIIOJIHUTEIBHOM YacTu cTaTudeckoro pesue Toka tuna PCT-117

5) Kak BbINoJIHEHA MCIOJIHUTENbHAS YacTh pejie CTAaTUYECKOro pejie TOKa TUIia
PCT-11?

6) Kak BbINoIHEH UCTOYHUK nUTaHus pene Toka PCT-117

7) Kakum o6pazom 3amuinaercst peae PCT oT HaBOJOK CO CTOPOHBI BXOJHBIX Iie-
neu?

Texkymuii KOHTPOJIb 3HAHUW CTYACHTOB MPOU3BOJUTCS IO PE3yIbTaTaM KOH-
TPOJBHBIX OMPOCOB B XOJI€ MPOBEJAEHUSI Ja0OpaTOpHbIX 3aHATUH (15 MUHYT BHaudase
1abopaTopHOl paboThI).

5 PEKOMEHAYEMAS JIUTEPATYPA
I Ocnosénasn numepamypa

1. bormanoB, A. B. MUKpOIIpOILIECCOPHBIE YCTPOMCTBA PENCHHON 3alllUThl U aB-
TOMAaTH3allMU B 3JEKTPOIHEPIeTHUECKUX cHUcTeMax: ydeOHoe mocobue / A. B. borma-

HOB, A. B. bonmapeB. — OpenOypr: OpeHOyprckuii rocy1apCTBEHHBIM YHUBEPCHUTET,
9BbC ACB, 2016. — 82 c. — ISBN 8-987-903550-43-2. — TekcT: 31eKTpOHHBIN // Dnek-
TPOHHO-OMOIMOTEUHAS cucrema IPR BOOKS: [caifT]. — URL:

http://www.iprbookshop.ru/69913.html —Pesxum mocTyma: Juisi aBTOPU3HP. MOJIB30BaTE-
JICH;

2. EpmioB, A. M. PerneitHas 3ammTa B CUCTEMaX JIEKTPOCHAOKESHHS HAMIPSIKEH U-
em 0,38-110 kB: yueOHoe mocobue /st mpakTuueckux pacuetoB / A. M. Epmios. — 2-e
u3n. — Mocksa, Bonorna: Undpa-Unmxkenepus, 2020. — 608 c. — ISBN 978-5-9729-
0511-9. — Tekcrt: >nMeKTPOHHBIN // DnekTpoHHO-0MOMMoTeuHast cuctema [PR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/98353.html — Pesxum moctyna: mist aBTopH-
3UP. MOJb30BATEIICH;

II /lononnumensnasa aumepamypa

3. ManwmmeBa, H. H. Muxkpomnporneccopubie peneiinbie 3amuThl. U.1 : yueOHOE
nocobue / H. H. ManbimeBa. — HwuxueBapTOoBCK : HukHEBapTOBCKMI TOCYJapPCTBEH-
Helii yHuBepcutet, 2019. — 95 ¢. — ISBN 978-5-00047-512-6. — TekcT : 37eKTpOHHBIH //
OnekTpoHHO-0nOanoTeunas cucrema [IPR - BOOKS @ [cair]. - URL:


http://www.iprbookshop.ru/69913.html
http://www.iprbookshop.ru/98353.html

http://www.iprbookshop.ru/92802.html — Pexxum moctyma: mjasi aBTOPU3UP. MOJIb30Ba-
TEJCH;

4. BcepexuMHOE MaTEMAaTUYECKOE MOJIECIMPOBAHNE PEJICHHOMN 3aIIUTHI IIEKTPO-
sHEepreTudyeckux cuctem: Mmonorpadus / M. B. Auapees, H. 0. Py6an, U. C. I'opauen-
ko [u ap.]. — Tomck: ToMmckuii monuTexHnyeckuii yuusepcurert, 2016. — 176 ¢. — ISBN
978-5-4387-0712-7. — Texkcr: 37€KTPOHHBIA // DIEKTpPOHHO-OUOIMOTEYHAsE cHUCTEMa
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/83996.html — Pexxum mocry-
na: JJig aBTOPU3UP. MOJIb30BATENEH;

5. 3axapos, O. I'. HagexxHocTh IU(GPOBLIX YCTPOUCTB PEICHHOM 3aIUThI : MOKa-
3arenu. TpeboBanus. Ouenku / O. I'. 3axapoB. — Mocksa : Undpa-Unxenepus, 2014. —
128 c¢. — ISBN 978-5-9729-0073-2. — Tekct : 2JIEKTPOHHBIM // DJIEKTPOHHO-
OoubMoTeyHas cucreMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/23316.html — Pexxum moctyma: ajasi aBTOPU3UP. MOJIb30Ba-
TEJCH;

6. I'ypeBuu, B. . Y43BUMOCTH MUKpPOIIPOLIECCOPHBIX PEJI€ 3aLIUTHI : MPOOJIEMBI
u peuienust / B. W. I'ypeBuu. — Mocksa : Undpa-Unxenepus, 2014. — 256 ¢. — ISBN
978-5-9729-0077-0. — Tekct : 37EKTPOHHBINA // DIEKTPOHHO-OUOIMOTEYHAsT cUCTeMa
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/23320.html — Pexxum gocty-
na: s aBTOPU3UP. MOIb30BATENCH.

6 YUEBHO-METOINYECKOE OBECIIEYEHUE JNCIHUITIJINHBI
Y4ueOHO-MeTOAUYECKHEe U3IaHus, pa3padoTannblie B [lonHTY:

7. Meroanyeckue ykazaHHs K BBIMOJTHEHHUIO JIaOOPAaTOPHBIX PabOT MO AMCIIHU-
winHe «MUKPOMPOIIECCOPHBIE 3aIIUTh U ABTOMATHKA AJIEKTPUUECKUX CUCTEM» [DIeK-
TPOHHBIA pecypc] : (11 CTYyICHTOB JHEBHOMW U 3a09HOU (OopM 00yUeHHUS HAIPABICHUS
noArotoBku 13.04.02 «3neKTpodHEPreTUKa U DJIEKTPOTEXHHUKA», Marucrepckas mpo-
rpamMma «nektpudeckue cranuun») / TOYBIIO "JOHHTVY", Kad. «2nekrpuueckue
craniun»; [coct.: C.H. Tkauenko]. — 2,471 M6. — Jloneuk : TOYBIIO "JIOHHTVY",
2020. — 1 ¢aitn. — Cucrem. TpeboBanms: Acrobat Reader. : moctym dyepe3 THYHBINA Ka-
OWHET CTy/ICHTA;

8. Meronuueckue yka3aHUsl K BBIMOJHEHUIO CAMOCTOSITENIBHONW PabOThI O JHC-
uuminHe «MUKpONpOLECCOPHbIE 3alIUTHl U aBTOMATHUKA SJIEKTPHUUYECKUX CHCTEM)
[OnmekTpoHHBIA pecype] : (WIS CTYAEHTOB AHEBHOW M 3a09HOM (opM OOyYCHHS
HarnpasiieHusi noaArotoBku 13.04.02 «2neKTposHepreTuka U 3JIE€KTPOTEXHUKA», Maru-
cTepckas mporpamma «Jnektpudeckue ctaniuuy) / TOYBIIO "JOHHTY", Kad.
«Onexrpruueckue cranmumy; [coct.: C.H. Tkauenko]. — 0,39 M6. — [{onenk : TOYBIIO
"IOHHTYVY", 2020. — 1 ¢daiin. — CucteM. TpeboBanus: Acrobat Reader. : moctyn uepes
JUYHBIN KAOUHET CTYJEHTA;

9. Meroanueckue yka3aHus K BBIIOJIHEHUIO UHAMBHUAYAIbHOTO 3aIaHUS 110 K C-
uuminHe «MUKpONpoLeCCOpHbIE 3alUThl U aBTOMATHUKA SJIEKTPHUUECKUX CHCTEM)
[OmekTpoHHBIA pecype] : (IS CTYIAEHTOB AHEBHOW M 3a09HOM (OpM OOyYCHHS
HanpasiaeHus: ToAroToBKH 13.04.02 «DeKTposHEpPreTUKa U 3IEKTPOTEXHUKAY», Maru-
cTepckasi mporpamma «nekTpuueckue crtanuuny) / FOYBIIO "IOHHTY", Kad.


http://www.iprbookshop.ru/92802.html
http://www.iprbookshop.ru/83996.html
http://www.iprbookshop.ru/23316.html
http://www.iprbookshop.ru/23320.html

«Onextpuueckue crtaniumy»; [coct.: C.H. Tkauenko]. — 0,306 M6. — Jlonenk : TOYB-
I1O "JOHHTYVY", 2020. — 1 daitn. — Cuctem. TpeboBanus: Acrobat Reader. : moctyn
qyepe3 JINYHBIA KaOWMHET CTY/ACHTA.

JIEKTPOHHO-UH(POPMALMOHHBbIE PECYPCHI
OBC JJOHHTY - http://donntu.org/library

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJINHbI

7.1 JIeKuUMOHHBIE 3aHATHS:

VYyeOnas aynuropust Ne8.514 yueOHbIi KOopryc 8 711 MPOBEACHUS JEKUUM, J1a00-
paTOpHBIX PabOT, KYPCOBBIX MPOCKTOB U PabOT, CAaMOCTOSATEIHHOW paObOThI CTYJACHTOB,
TPYNIIOBBIX YU WHAWUBUAYAJTBHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJS (MYIbTUMEIH -
HOE 00Opy/0BaHME, CHEeHAIU3UPOBAHHAS MeOeNb: T10CKAa ayIuTOpHAasi, NapThl, CTYJIbs
yueHuueckue, kommbioTepsl: Intel Pentium Dual Core 2,8 GHz, 2048 Mb dual, 320 Gb,
Windows 7 Professional, morutopsl TFT (Samsung 943N, 1280x1024), mynbTUME 1 -
Hblii mpoextop EPSON, skpan). BoamoxkHOCTh noakitouenus k cetu « Murepuer».

7.2 JIabopaTopHbie padOThI:

1. JlaGoparopusi peleHHON 3alUThl M aBTOMATHUKH JJICKTPUYCCKUX CHCTEM
Ne8.515 yueOHbiii kKOpnyc 8 115 MPOBEJEHUS JIEKIIUN U Ja00paTOPHBIX 3aHATUM, TPYTI-
MOBBIX W MHJIMBUAYAJTbHBIX KOHCYJbTAIIMN, TEKYIIETO0 KOHTPOJIS U MPOMEXKYTOYHON aT-
TeCTaluu (MyJIbTUMEIUHHOE 00OpYAOBaHUE, CHEHAIU3UpOBaHHAs MeOenb: jabopa-
TOpHBIE CTEHbI, IOCKAa ayJUTOpHAs, MapThl, CTYJbsi YYEeHUUECKHe, KoMmmbioTep Intel
Celeron 1,0 GHz, 256 Mb single, 1 Tb, Windows XP Pro SP3, mynbtumeauiinbIii mnpo-
ektop EPSON, skpaH.

2. Jlaboparopust Ne 8.005 yueOHBIN KOpmyc 8 IJis MpoBeeHHs J1abopaTOPHBIX
3aHATHM, UHIWBUIYAIbHBIX KOHCYJIbTAUN (MyJIbTUMEAUIHOE 000pyI0BaHUE, CIIEIUa-
JTU3UPOBaHHAsE MEOEIb: CTOJIbI, CTYJIbS YUCHHUECKHE, 1a00paTOPHBIA CTEH/ JJIsl UCCle-
JOBaHUSI MHKPOIPOILIECCOPHBIX CHUCTEM PENeHHON 3alluThl M aBTOMATUKH CEPHH
SIPROTEC mnpoussoacta ¢upmbr SIEMENS, connedHass 371eKTpOCTaHIUS MOIIHO-
cteio 10 kBT ¢ uHBepTepom, Mo/eNb BETPOIHEPTETUUECKON YCTAaHOBKM Ha 0a3e acuH-
XPOHHOT'O T€HEepaTopa ¢ KOPOTKO3aMKHYTHIM poTopoM, cepep HP, kommbroTeps Intel
Core i7 860 2,83 GHz, 4048 Mb single, 750 Gb, Windows 7 Professional, MOHHUTOpPBI
TFT (ASUS H242H, 1600x1080).

7.3 CamocTosiTesibHasA padoTa:

[Tomemienust st CaMOCTOATENBHON pabOThI ¢ BO3MOXXHOCTHIO TOMKIIOYCHHS K
cetn «MHTepHET» M oOOecrmeueHneM JOCTyma B DJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeIbHYIO Cpely OpraHU3allMy: YHTANbHbBIE 3a1bl, ydeOHble Kopiyca 2,3 (KoM-
MBIOTEPHAST TEXHUKA C BOBMOYKHOCTBIO MOJKIIOUeHHs K ceTn «MHTepHeT» 1 obecrede-
HUEM J0CTyna B DJEKTPOHHYIO HWH(GOpMAIMOHHO-00pa3oBarenbHyo cpexy (DMOC
JNOHHTY) u snextponHo-6ubmuoreunyio cuctemy (OBC IPRbooks), a Takxe B03-
MO>XHOCTBIO WHIMBHIYAJIBHOTO HEOTPAHWUYEHHOTO nocTyma oOydarommxcs B ObC u
BUOC nocpencteom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX ycTpoiicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas aunensus MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - aunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - munensus GNU GPL).


http://donntu.org/library
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