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1. HEJIA A 3AJIAYU JTUCHUAIIJINHBI

1.1. esu aMCHUILTHHBI

obecrieueHue Oyaymux OakajdaBpOB JOCTaTOYHBIM YpPOBHEM 3HAaHHUM B
00JlacTM  KOHCTPYKIIMH, TpHUHIMIIA JACHCTBHS H  00JacTH  MPUMEHEHUS
ABTOMATUYECKUX YCTPOMCTB 3allUTBl W AaBTOMAaTHUKH DJICKTPOIHEPIE€TUUECKUX
OOBEKTOB.

1.2. 3agaum ocBOeHHS TUCHHUIIIMHBI

-0O3HAaKOMJIEHME C OCHOBHBIMHM TMOBPEKIACHUAMU M HEHOPMaJbHBIMU
peXUMaMM U WX HETAaTUBHBIMHU TOCIEACTBUSIMU BO3HHUKAIOIIME B CHUCTEMaX
AIIEKTPOCHAOKECHUS;

- U3yYECHHUE COCTABA U IPUHLHNINA JECUCTBUSA YCTPOMCTB PEINEHHOM 3aLUTHI
MPOU3BOAIINX OTKIIOYEHHUE TOBPEKICHHBIX JJIEMEHTOB CHCTEMBI, a TaKxke
YCTPOMCTB CUTHAIM3UPYIOMIUX O TOSIBJICHUHW HEHOPMAJBHBIX PEKUMOB PaOOTHI
3alUIIAEMBbIX 3JIEMEHTOB, U YCTPOUCTB aBTOMATUKH.

2. MECTO JUCHUII/TMHBI B CTPYKTYPE OIIOII
JlncuuruimHa «Peneiinas 3aluTa U aBTOMAaTHU3aIM

AICKTPOIHEPTETUUCCKUX CUCTEM» OTHOCHUTCS K JUCIUIIMHAM BapUaTUBHON YacTH
omnoka b1.

3. HEPEYEHDb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHMUSA 11O
JANCIHUIIJIMHE

[Iponecc wm3yueHus IUCUMIUIMHBL «PeneliHas 3ammra W aBTOMAaTH3ALMS
ANEKTPOIHEPIeTUUECKUX CUCTEM» HalpaBieH Ha (OpMUPOBAHHE CIEAYIOIIUX
KOMIIETEHLIAMN:

[1K-3 - CnocoOeH BBINOJHATh MHXEHEPHO-TEXHHUUECKOE COMPOBOXKIICHUE
JEATEIBHOCTH MO0 TEXHUYECKOMY OOCITYKUBAaHUIO W PEMOHTY OOOpyAOBaHUS
NOJICTAHIMH, KaOEIbHBIX U BO3IYIIHBIX JIMHUN AJIEKTPONIEpeaun

Pe3yabTaThl 00yueHHs, XapaKTepU3yIme

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

IIK-3 3HATh OPTAHU3ALUIO TEXHUYECKOTO 00CTYKUBaHUS U
PEMOHTA 3JIEKTPOOOOPYA0BAHUS YCTPOMCTB pesieiHOM
3aIUTH] 1 ABTOMATUKU CUCTEM JIEKTPOCHAOKEHUS

yMETb MPUMEHSTh METO/IbI, TCXHUUYECKHUE CPEICTBA
VCIIBITAHUN U TUATHOCTUKHU TTOBPEXKICHHOTO
AIIEKTPOOOOPYIOBAHUS CHCTEM DJIEKTPOCHAOKCHUS

BJIQJIETh 331a4aMU B3aUMOCBSI3H ITPU SKCIUTyaTaluu 1
MIPOEKTUPOBAHUS YCTPOMCTB PEJIIEMHOM 3a1IUTHI CUCTEM
AJIEKTPOCHA0KECHUS

4. OFBEM JJUCIHUIIJIMHBI
OO6m1ast TpyA0€MKOCTh AUCHUIUIMHBI «PeneiiHas 3amuyra ¥ aBTOMaTU3aIus




AIEKTPOIHEPTETUUECKUX CUCTEM) COCTABIISIET S 3.€.
Pacnipenenenue Tpy10€MKOCTH JUCITUIUIMHBI TTO BUAAM 3aHATUN
o4yHasi Gopma 00yueHust

Buasl yueOHOM paboThI Beero ComecTpy
4acoB ]
AyauTopHbIe 3aHATHS (BCEro) 72 72
B Tom yucie:
Jlexkmn 24 24
[Ipaktuueckue 3austus (I13) 24 24
Jlabopatopusbie padotsl (JIP) 24 24
CamocrosiTesibHas padoTa 72 72
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 36 36
Buapl mpoMeKyTOYHON aTTeCTAlluy - YK3aMEH + +
OO6mmas Tpy10€eMKOCTh
aKaJIeEMUYECKHE Yachl 180 180
3.€. 5 5
3a04yHas ¢popma 00yyeHus
Bunpr yue6HOM paboThI Beero ComecTpy
4acoB 9
AyaAuTOpHBIE 3aHATHS (BCEro) 20 20
B Tom yucie:
Jlexuu 6 6
[TpakTnueckue 3anstus (I113) 6 6
Jlabopatopusie padotsl (JIP) 8 8
CamocrosiTesibHas paboTa 151 151
KypcoBas padora + +




Yachl Ha KOHTPOJIb 9 9

Bu bl mpoMekyTOUHOM aTTeCTalMM - DK3aMEH + +
OO6mas Tpy10€eMKOCTh

aKaJeMHUYECKHUE YacCkl 180 180
3.€. 5 5

5. COJEPKAHME JUCHUTIINHBI (MOYJIST)

5.1 Copep:xxkaHue pa3iejoB JUCHMIUIMHBI W pacnpenejieHHe
TPYA0EMKOCTH 110 BUAAM 3aHATHH
o4Has popma 00ydeHust
r{j‘(—;‘[ HaumenoBanme Tembt Conepxanue pasnena Jlexn ZISSK J;I:f.' CPC Bzzzo’
1 O6mmue Posb 1 Ha3HAUEHME peseiHON
BOIPOCHI 3alIUTHI M aBTOMATUKHA. OCHOBHEIC
pelieitHon AJIEMEHTBI PEJICHHOMN 3allUThI U 4 4 - 12 20
3alIUTHI U WMCTOYHHUKHU OTIEPATUBHOTO TOKA.
aBTOMAaTHKH
2| BamuTsr JIDII MT3, peanu3zoBaHHas C
Ha KOHTAaKTHOM |3aBpicrmoii u HE3aBHUCHMOM
1 XapaKkTepUCTUKaMH cpabaThIBaHMUS,
OECKOHTAKTHOM .
S TeMOHTHO WX COCTaB M TPUHILHUI JEHCTBHUS.
6ase Oco0eHHOCTH cocCTaBa W IMPHUHIMIIA
JIEUCTBUSA MAaKCUMAJIbHOH TOKOBOI
HampaBiieHHON 3amuThl. Cocras,
MPUHLUIT JEHCTBUSA, JOCTOMHCTBA U
HEIOCTaTKU MaKCUMAaJIbHBIX| g 8 12 20 48
TOKOBBIX 3alIUT HYJIEBOU
nocienoBareabHOCTH. [IpomonbHbIe
u nornepeunble nuddepeHanbHble
samutel JIDII. JlucranmuonHele u
BBICOKOYACTOTHEIE 3amuthl JIOII.
3alIuThI Ha OCCKOHTAKTHBIX
DJIEMEHTAX.
3 Ycrpoiictea | Ycrpoiictea ABP, AIIB, AUP mist
aBToMaTuku U | JIDII. OcoOeHHOCTH aBTOMATUKHU
TeJIEMEXaHUKH B|IJIA DJIEMEHTOB CTaIliI, MOICTAHIIHHA 6 6 6 20 38
HSHEPreTUUECKUX U OTJENBHBIX TOTpEOUTENEH.
00BeKTax OCO0OEHHOCTH TEJIEMEXaHUKH U
cucteM ACY.
4 3amnmTel 3amnuTEl HU3KOBOJIBTHEIX U
3JIEMCHTOB BBICOKOBOJIbTHBIX T€HEPATOPOB.
CTaHINH, 3aImuTa CHIIOBBIX 6 6 6 20 38
IIOJICTAHIINH 1 TpaHnchopmMaTopoB. 3alUTEI
OTJICTLHBIX AJIEKTPOJBUTATENIEN U OTIIEIbHBIX




3JIEKTPOYCTAHOB AJIEKTPOYCTAaHOBOK.
0K
Hroro| 24 24 24 72 144
3a04Hast popma 00y4eHus
I_'I\}‘('l’_[ HaunmeHoBaHue TeMbl Conepxanue pazzena Jlexn 1_315 SK J;I:f" CPC B:ZI;O’
1| O6mue Borpocsl | Pojb 1 HazHaueHHE peleiHHON
pENEHHON 3aUThI 3aIIUThl 1 aBTOMATUKH.
Y aBTOMaTUKH OCHOBHBIE JIEMEHTHI PeJICHHON 2 - - 31 33
3aIUThl 1 HCTOYHUKH
ONEPaTUBHOTIO TOKA.
2| Bamumrel JIDII Ha MT3, peanuzoBaHHas C
KOHTAKTHOM U [3aBucuMOit u HE3aBUCHMOM
OECKOHTAaKTHON |y anayrepucTrramu
3JICMEHTHOMU 0a3e
cpabaTbiBaHMs, WX COCTaB U
NIPUHIIUI JEUCTBUA.
OcobeHHOCTH cocTraBa u
MpUHIIUIIA JICUCTBUS
MaKCHUMAaJIbHOU TOKOBOM
HanpaBjeHHON 3amuThl. CocTas,
MPUHIUI JEUCTBUA, TOCTOMHCTBA
U HEIOCTaTKH MaKCUMaJIbHBIX 2 2 4 40 48
TOKOBBIX 3aIUT HYJIEBOU
MOCJIeI0BATEIILHOCTH.
[IpononpHbIE U TOMEpPEYHBIS
nuddepeHnranbHbIe 3allUThI
JIDIL. JlucTaHITMOHHBIE u
BBICOKOUYACTOTHEIE 3amuThl JIOII.
3amuTel Ha  OECKOHTaKTHBIX
JJIEMEHTaX.
3 VYcerporictBa VYerpoiictBa ABP, AIIB, AYP
aBTOMATHKH U mst JIDIL. OcobernnocTr
TEIEMEXaHUKHU B ABTOMATHUKH JIJISI DJIEMEHTOB
SHEPTETUUECKHUX CTaIyu, MOACTAaHIINH 1 2 2 2 40 46
00BeKTax OTJIETBHBIX MOTPEOUTENCH.
OCOOEHHOCTH TeIeMEXaHUKHU 1
cuctem ACY.
4 3amuTEl 3amuTEl HU3KOBOJIBTHEIX U
2JIEMEHTOB BBICOKOBOJIbTHBIX T€HEPATOPOB.
CTaHIIUH, 3ammTa CHIIOBBIX ] 5 5 20 44
MOJICTAHIIMH 1 TpaHcGopMaTopoB. 3alIUTHI
OTACIBHBIX AJIEKTPOJIBUTATEIIEH M OTJEIHHBIX
AJIIEKTPOYCTAHOBOK 3JIEKTPOYCTAHOBOK.
HToro 6 6 8 151 171
5.2 IlepeyeHnb J1a00pPaTOPHBIX padboT
Jlaboparopuass pabora Nel «MccrmegoBaHue peXUMOB PAaOOTHI  MOMEPEUHOM

muddepeHIManbHON HapaBICHHOM 3alIUThl MapaieNbHBIX JUHUIY, JlabopaTopHas pabora
No2 «MakcumanpHasi TOKoBasi HampasieHHas 3ammta JIOII», Jlabopatopnas pabGora Ne3




«3ammTa HU3KOBOJBTHOTO KOPOTKO3aMKHYTOTO ACHHXPOHHOTO JBHraTelns», JlaboparopHas
pabota Ne4 «3Bammra JIDIT ot TokoB neperpy3ku u TokoB K3 ¢ ogHokpatHsiM AITB».

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX [IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBerctBHM ¢  y4eOHBIM IJJAHOM  OCBOCHHE  JAMCLHUIUIMHBI
NpeIyCcMaTPUBAET BBIMOJTHEHHE KypcOoBOW paboOThl B 8 cemecTpe Ui OYHON
dbopmbl 00ydeHus, B 9 ceMecTpe JyIsl 3a04HOM (hOpMBI OOYUICHUSI.

[TpumepHasi TeMaTuka KypcoBou paboThl: «lIpoekTupoBaHnEe YCTPOKCTB
3aIUTHl 00BEKTOB JIEKTPOIHEPTETHICCKUX CUCTEM)

3amauu, pelraeMble TIPU BBHIMOJTHEHUH KypPCOBOM PaOOTHI:

* BHIOOp TUIOB 3alIMT M MX COCTaBa MPUMEHUTENIBHO K 3alllULIaeMbIM
00BEKTaM 3JIEKTPOIHEPTETHKY;

* BBIOODp U OIIEHKa pabOTOCIIOCOOHOCTH CXEMHBIX PEIICHUN MPUMEHHUTEIBHO
K 3aIlMTaM JIEKTPOIHEPTETHIECKUX O0BEKTOB;

* pacueT mapaMeTpoB 3AIUT IEKTPOIHEPTETHUECKUX OOBHEKTOB;

* XapaKTEPUCTHUKA PEaTH30BAHHBIX 3AIIUT MO CEIEKTHBHOCTHU JICUCTBUS;

* OIICHKA MCTIOJIb3yEMbIX 3aIIUT M0 YYBCTBUTEIHHOCTH.

KypcoBas paboTa BKiIrO4atT B ce0sl pacueTHO-TIOSICHUTENBHYIO 3aMTUCKY.

7. OHEHOYHBIE MATEPUAJIBI 1JISA TPOBEAEHUS
IMPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIIUXCH 11O
JAUCIHUIIJIMHE

7.1. Onucanue noka3aresjieil ¥ KPpUTepHeB OLEHUBAHUS KOMIETEHUM
HA Pa3jIMYHbIX 3Tanax ux GopMUPOBaAHHS, ONTUCAHHE LKA OLlCHUBAHUS

7.1.1 DTan TeKkyuero KOHTPOJst

Pe3ynpTarel TEKymIEro KOHTPOJS 3HAHUM U MEXCECCMOHHOW aTTeCTaluu
OLICHUBAIOTCS 10 CIEAYIOLIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH).

KoMmie Pe3yabTaThl 00y4eHus, K
XapakTepusywuume HUTEePUU
- c q)EpM"pl:)B:HHTc“ ougnnnsnnﬂ ATTECcTOBaH He arrecroBan

TCeHIUA KOMIIeTeH MU

[IK-3 [3Hare opranmsamnmio aKTHBHas paboTa Ha Brmonaenne pabor B|  HeBrbimonuneHue
TEXHUYIECKOTO MPAaKTUYECKUX 3aHATHSAX, CPOK, paboT B CPOK,
00CITy>)KMBaHUSI 1 PEMOHTA (OTBEUaeT Ha TEOPETHUECKHUE MIPEIYCMOTPEHHBIN B | IPETyCMOTPEHHBIN B
AIIEKTPOOOOPYIOBAHUS BOTIPOCHI IIPH 3AIIHUTE KYPCOBOH pabounx paboumnx
YCTPOUCTB pesieiHOI paboTsl IIporpamMmax mporpamMmax

3aIUTHI 1 aBTOMATHUKU
CUCTEM
JJIEKTPOCHAOKECHUS

YMETHb IIPUMCEHATH

PpCHICHUEC TUIIOBBIX MPAKTUYCCKUX

Brmmonsaenue pador B

HeBrimonnenune

METO]Ibl, TEXHUYECKNE 3aj1a4, HaIMcaHUe KypCcoBOii CPOK, paboT B CpOK,
Cpe/CTBA UCIIBITAHUH 1 paboTsl IIPEYCMOTPEHHBIH B | TPEAyCMOTPEHHBIH B
JIMarHOCTUKHU pabounx paboumnx
MOBPEXICHHOTO nporpammax nporpammax
AIEKTPOOOOPYIOBAHUS

cucTeM
AIEKTPOCHAOKESHHS




BJIaJIETh 3aJa4yaMu
B3aUMOCBSI3H IIPU
9KCIUTyaTaIllH 1
MPOEKTUPOBAHUS
YCTPOMICTB peieHON
3aIIUTHI CUCTEM
3IEeKTPOCHAOKEeHHUS

[KOHKpPETHOM MpeaMETHOM

[paboTHI

PCIICHUEC IPUKIIATHBIX 3a1a4 B

00J1aCTH, BBIIOJIHEHHE IUIaHA
paboT 1o pa3paboTKe KypcoBOU

CPOK,

pabounx
nporpaMmax

Berimonaenune pabor B

[IpENYCMOTPEHHBIN B

Hesbmonnenue
paboT B CpOK,
[IpENYCMOTPEHHBIN B
pabounx
porpamMmax

7.1.2 DTan npoMe;KyTOYHOI0 KOHTPOJIsI 3SHAHU I

Pe3ynpTaThl MPOMEXYTOUHOTO KOHTPOJISI 3HAHUM OIEHUBAIOTCS B 8
ceMecTpe Il O4YHOM (opMbl oOydeHus, 9 cemecTpe ISl 3a09HON (HOPMBI
00y4eHHS IO YETHIPEXOAIIbHON CUCTEME:

«OTJIHNYHO»,
«XOPOoUIO»,

«YIOBJIETBOPUTEIBHOY;

«HCYHOBJICTBOPUTCIILHO).

Komn PesyabTaThl 00y4eHus, K
e- XapakKTepusylomue HTECPUHA
Tenn| ¢ q)‘l: v pl:m gm::c“ OHEHI/IBZI:HI/IH OTan4YHO Xopomio Ynosu. Heynosu.
ust KOMIIETEHIIUH

I1K-3 |3HaTh opranm3anuio |Tect Boinonnenue | BoinonHenue | BeinonHenue B tecte
TEXHUYECKOI0 tecta Ha 90- | Tecra Ha 80- Tecta Ha 70- menee 70%
o0CITyXUBaHUA 1 100% 90% 80% IIPABUJIBHBIX
peMoHTa OTBETOB
ANIEeKTPO0OOPYyIOBaH
Hsl yCTPOMCTB
peneiHoM 3alUThl U
ABTOMATHUKH CHCTEM
AJIEKTPOCHAOKEHHS
YMETb IPUMEHATH Pemenue 3amaun ITponemonctp | IIpogemonctp | 3amauu He
METO/IbI, THUTIOBBIX pEIICHbI B HPOBaH WPOBaH BEPHBIN |  perieHsl
TEXHUYECKHE MPAKTHUECKUX MOJTHOM BEpHBIN X0 | Xox pemieHus B
Cpe/cTBa UCTIBITAHUH [3a1a4 obbeMe 1 |pemieHus BceX,| OONBIIMHCTBE
U AMaTHOCTUKH MOJyYeHBbl | HO HE MOoIy4YeH 3a1a4
MIOBPEKIECHHOTO BEpHbIE BEpHBINA OTBET
AIeKTPOOOOPYyI0BaH OTBETHI BO BCEX
Usl CUCTEM 3a/1ayax
AEKTPOCHA0KEHUS
BJIAJETH 3aJa4aMu Pemenue 3agaun IIponemonctp | IIponemoncTp 3agaun He
B3aUMOCBSI3U IIPU TIPUKIAIHBIX pELIeHbI B HUpOBaH HUpOBaH BEPHBIN |  pelleHBI
JKCIUTyaTaluu U 3a/1a4 B MIOJIHOM BEpHBIN X0 | Xox pelieHus B
MIPOEKTUPOBAHUS KOHKpETHOM o0beMe M |pemreHus BceX,| OONBIIMHCTBE
YCTPOMCTB penelHoN (npeaMeTHON MIOJIYY€HBl  |HO HE IOJy4EeH 3aza4
3aIIATHI CHCTEM obnactu BEpHbBIC BEPHBIH OTBET
INMEKTPOCHAOKEHHUS OTBETHI BO BCEX

3a1agax
7.2 IlpumepHblii TNepedYeHb OIEHOYHBIX CpPeACTB  (THIOBBIE

KOHTPOJIbHBbIE 33/JaHUSl WIH HUHble MATepHaJbl, HEOOXOAUMBbIE sl OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AESATEJIbHOCTH)

7.2.1 IlpuMepHbIli mnNepeYeHb 3aJaHUH  JJs
TeCTUPOBAHUIO

noAroOTOBKU K

1. HaznaueHue pesieiiHOM 3alIUTHI 1 ABTOMATUKHU?

a) BBISBIATE M OTKITIOYATH OT SHEPTOCHCTEMBI BO3HHUKAIOIINE MTOBPEXKICHUS HA 3aIIUIIIAEMOM
Y4acCTKE;

0) HabmroiaTh 3a KOPOTKMMU 3aMBIKaHUSIMU Ha TIOBPEKIEHHOM YUaCTKeE;



B) CHUTrHaNM3UpOBaTh O BBIXOJIE U3 CTPOSI 3ALUILAEMOI0 3JIEMEHTA;

r) Onpenenuts NOBpexaeHHYI0 onopy JIOII;

1) [lepenaBath 1O pagro O HOBPEKICHUU.

2. TpeGoBaHusi, npeabsiBiIsieMble K pesieiiHOM 3ammTe?

a) ObecrneunBaTh CEJICKTUBHOCTH, 00ECIeunBaTh OBICTPOICHICTBHE, UyBCTBUTEIBHOCTD U
Ha/IeKHOCTb;

0) Kak MOXHO MelJIeHHEee OTKII0YaTh IOBPEXKIECHUS;

B) [lepenaBaTh cBeIEHUS O HATMYMH OBPEXKICHUH;

) GUKCUPOBATH MTOBPEKICHHUS;

1) OnpeaenuTs BEIMYUHY TOKA TIOBPEKACHUS.

3. K cKoJbKMM NPUHIUIIAM OTHOCSATCSA 3aIIMUTHI N0 cocodaM odecrneynBaAHHUA
CeJIeKTUBHOCTH?

a) K 1ByM OCHOBHBIM MpHHIINTIAM;

0) K dyerbipem npuHIHIaM;

B) K mectu npunnunam;

r) K necatu npunuumnam;

n) K ognoit rpymre.

4. HazoBuTe 321U THI, 00121210111 e OTHOCUTEJILHOMN CeJ1eKTHBHOCTHIO?

a) K aT0ii rpymnme oTHOCATCS TOKOBBIE M TUCTAHITHOHHBIE 3AIIUTHL;

0) ['a30BbIC 3aIIHTHI;

B) 3aIUTHI, BBITIOJHEHHBIE HA CBETOIMOAAX;

r) 3alMThl, BBIOJIHEHHbIE HA ONITOBOJIOKHE;

1) 3alIUThI, BBINOJIHEHHbIC HA IPUHIUIIE JaBJICHMUS;

5. 3amuTel, 00J1ama01Ke A0COIIOTHON CeJIeKTUBHOCTBIO?

a) uddepenunanbubie npoaosbHele; AuddepeHnnanbabpie nonepeynsle; TuddepeHaabHbe
(a3Hble 3aIIUTHI;

0) [ToBbIlIeHNs TeMIiepaTypbl Maciia TpaHc(hOpMaTOPOB;

B) MT3 Tpanchopmaropos;

r) 3amuTa OT Heperpys3Ku;

1) 3anuTa OT CHIKEHUS YPOBHSI Macia.

6. 3 kakux OpraHoB COCTOMT peJieiiHas 3amuTa?

a) Kaxioe ycTpoiCTBO 3allIUTHI U €r0 cXeMa MOoJpa3IelistoTCs Ha JBE YacTU: U3MEPUTENIbHYIO U
JIOTHYECKYIO;

6) 13 opraHoB curHanusauuu U HHGOpMaIuy;

B) Kaxxi0e ycTpoicTBO COCTOUT U3 KpaCHOW U 3€JI€HOM JINHUU U Ta0J10;

r) U3 ykazarenbHbIX perne;

1) I3 npueMHHKOB U TIepeIaTINKOB.

7. Uto siBJsieTcsl MPU3HAKOM IOSIBJICHHSA K.3.?

a) Bo3spacranue Toka, nonmxenue «U» U yMEHbIIIEHUE COMTPOTUBIICHHS 3alIMIIIAEMOT0 y4acTKa;
0) [ToBeITIICHUE TEMIIEPATYPHI MACTIa;

B) llosiBIIeHUs ABIMA B MECTE MOBPEKACHUS;

') YBeIMueHUe 4acTOThI;

1) CHMKEHHE YaCTOThI.

8. B kakoMm pe:xnMe q0/1keH padoTaTh TpaHchopMaTop Toka?



a) B pexxrmMe KOpOTKOTr0 3aMbIKaHUS;

0) B pexxuMe xomocToro xona;

B) B pexume conpoTuBiieHUs HArpy3KU paBHOM oo;

r) B pexxumMe 3aMbIkaHus Ha 3€MIIIO;

1) B pexxume nmocTossHHON NMOoA3apsiKu.

9. Ha xakoii TOK BbITIOJHSIOTCS BTOPUYHBbIE 00MOTKHU TpaHcGopMaTopoB Toka?
a)HaSAum 1 A;

6) Ha 10 A;

B) Ha 15 A;

r) Ha 6 A;

1) Ha 20 A.

10. Yem 00yci10B/1MBaETC TOK 3aMbIKAHUSA HA 3eMJII0 B ceTH 6-10-35 kB?
a) EMKOCTBIO 2JIEKTpUYECKH CBA3aHHOM CETH;

0) UHAyKTUBHOCTBIO CETH;

B) CeueHrieM NMPOBOJIOB JIMHUY;

r) Mapkoii mpoBOJIOB;

1) MatepuaiaoM mpoBOOB.

7.2.2 IllpuMepHBIii epevyeHb 3a]aHuii AJs pelleHus TUIIOBBIX 33124

1. BbuepTUTh CTPYKTYPHBIE CXEMBI, MOSCHSIOIIIE /ISl TOKOBOTO Pelie CIIOCO0 BKITFOUCHUS
(mepBUYHbIC, BTOPHYHBIC) U CIOCOO BO3/ACHCTBHS HA BBIKIIOYATENb (MPSIMOM, KOCBEHHBIN).
Kakue THIBI W BUABI pelie HUCHOJB3YIOTCS IS peaM3alliil Kakaoro u3 crnocobos? Habop
THUITOBBIX 2JICMCHTOB JI51 BBIUCPYHMBAHUA CXEM CJ'IG)IYIOHII/II\/'Ii

' AT| e
- f@ TA %: \ HarpaereHue delicrrsust

CUb| cO30aHHOLI

. e HUITHBM arirk
Qurosoti TpaHcgbopvamop  GrexnmpovagHum m%HwOK aparou
8bKIIHaIerb noka ONKIIOIEHUST KOMMYITBULIOHHOMY artriapary
& L
] P
vonka HopVESBHOPa3OVKHYMBE  VEMDYHUK MOCITDSIHHO20 OFEPaITLIBHO20
moKosoeo perte KOHITBKITbI perie moKa ¢ COEOUHUIMETTbHbMU
rposodavu

2. BblyepTuTh CXeMy COEeIMHEHHs TpaHC(POPMATOPOB TOKa U OOMOTOK TOKOBOTO pejie IO
IBYyX(a3HON OAHOpPENIEHHON cXeMe U TpeXTpaHCPOPMATOPHON cxeMe B (HIBTP TOKOB HYJIEBOM
MOCJIeIOBATEIbHOCTH. Y CTaHOBHUTH JBa amrepmerpa: PA2 — BO BTOpHMYHOW L€ OAHOTO M3
TpaHcopmaropoB Toka; PAO — B HyneBoM mpoBojme TpaHCc(HOPMATOPOB TOKAa (IPOBOA IO
KOTOPOMY IIPOTEKAET TOK, 00YCIIOBIEHHBIN CYMMOI1 BTOPHYHBIX TOKOB TpaHC(OPMATOPOB TOKA).
[TocTpouTh BEKTOpHBIE AMArpaMMbl W OIEHHTH COOTHOIIEHHE TOKOB lo/l, mis cnemyrommx
PEXHUMOB: a) cxeMa coOpaHa BepHO; 0) 0OpbIB BTOPUYHOMN IIeNH TpaHchopmaTopa Toka B (aze
A; B) meperyTaHa MOJSIPHOCTh 3aXKUMOB TpaHcopmaropa Toka B (aze C. s pexxuma a)
3alMUCaTh BBIPAXKCHUC IJIA KOB(bq)I/II_II/IeHTa CXEMBI U OLICHUTH €TI0 YHCJIIOBOC 3HAUYCHUC. I[J'ISI BCECX
PSKUMOB TPHUHATH, YTO IO TEPBUYHBIM OOMOTKaM TpPaHCPOPMATOPOB TOKA IPOTEKAIOT



CUMMETPHUYHbIC HOMUHAJIbHbIE TOKU.ClienaTh BBIBOA O TOM, KaKMM 00pa3oM IO BEIMYMHE TOKa
Ip MOXHO OOHAPYKUTH HApYIIEHUE B CXEME.

A B C

Ly I . [;)L!E

3,

-J’-’1 b,

-
g

U

PA,

Puc.1. Cxema coenunenus TpancopMaTopoB TOKa U 0OMOTOK TOKOBOTO peJie
1o 1ByX(}a3Hoi oOHOpENEeIHON cXeMe.

A B C

o, ]
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-1, _JIZG J[ZC

b L L
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€

Puc.2. TpextpancdopmaropHas cxema COeANHEHUS TPaHCHOPMATOPOB TOKA
B ()MIIBTP TOKOB HYJIEBOM MOCIIE0BATEILHOCTH.

3. OnpenenuTs CTYNEHb CEJIEKTUBHOCTU MEX1Y CMEKHBIMU MaKCUMaIbHBIMU TOKOBBIMHU
3alUTaMM C BhIIEPKKOM BpemeHu 1 u 2 (puc.l), ans cinydaeB: A)3amuTel UMEIOT HE3aBUCUMYIO
OT TOKa XapaKTepPUCTUKY BPEMEHHU cpabaTbIiBaHMs; b) 3aIUThl UMEIOT OrpaHUYEHHO 3aBUCUMYIO
XapaKTepUCTHUKY; B) 1 KOMIUIEKT HMeeT 3aBUCUMYI0, 2 — HE3aBUCUMYIO XapaKTEPUCTHKY.

151 nes = ]’40;
151 sa¢ = 1C — B HE3aBUCUMOM YaCTH;
tan. = 0,1 c.

tre =01c.

Puc.3.

4. Ins paguanbHoit cetn 35kB paccunTaTh BBIIEPKKM BPEMEHU KOMIUIEKTOB 3aIIMT 1, 2,



4, 5, 6, BbIMOJAHEHHBIX Mpu nomomd MT3 ¢ He3aBUCHMOW XapaKTEPUCTUKONW BpPEMEHU
cpabareiBanus. [Ipu s3tom y mmH A u b ycranoBinenst MT3 ¢ 3aBHCHMOI XapaKTepHUCTUKOIA.
N3BecTHO YTO MOTPENIHOCTH pejie BPEMEHU B CTOPOHY YBEJIMUYEHUSI U YMEHbBIICHUS] BPEMEHHBI
cpabaTbiBaHus 1,5 =%0,15c. TlorpemHOCTH pelie BpPEMEHH B CTOPOHY VYBEIWYCHUS U
YMEHBIIICHUSI BPEMEHHBI CpabaThIBAaHUSI UHIYKIIMOHHOTO Pele 1, =0, c, BpeMs HHEPIIUMOHHON
omuoKu t,,=+0,5c. 3amac MO BpPEMEHHU JIs BCEX KOMIUIEKTOB 3allMT t;,,=0,/c. Bpewms
OTKJIFOUEHUS BCEX BBIKIIFOUATENEH CETH MPUHSITh OJUHAKOBBIMH.

= Ic, tiv=2,5¢, tyir = Oc, txn= Ic,
th= I, ty= 0,5¢, tix=Ic, txur = 0,5¢,
= Ic, tyi= Ic, tx=1,5¢, txiv=1,5¢,
tir= 0,5¢, tvi= 0,5¢, tx1= 0,5¢, 3= 1Ic.

1) Omnpenenuts t; - t52.

2) Kak mukBunupytorcs K.3. B Touke K;; K.3. B Touke K, u B kakux 3amurax npuxoauT
B JielicTBHE pelie BpeMEeHU?

3) Kakum HemocraTkoMm OyAer obnajaTh 3allMTa MO CPABHEHUIO C BHIOpAHHOM, eciu
yMeHbIIUTH Ha 0,5¢. t.;?

4) Kakumu HemoctaTkaMu OyAeT 00JaJaTh 3aluTa 10 CPAaBHEHUIO C BHIOPAHHOM, €CiH
yBeIU4HUTh Ha 0, 5¢. 1,537

5) Kakumu HepoctaTkamu OyzaeT o0jaiaTh 3aluTa MO CPAaBHEHUIO C BHIOPAHHOM, €CiH
yBEIU4HUTH Ha 0, 5¢. t.;4?

Ut fie

5. Paccunrats TOKU cpabateiBanHus I ; U I, pene MT3 3amur 1,2, a Takke ko3 uIueHt
YyBCTBUTEIBHOCTH B OCHOBHOM 30HE M B 30HE pe3epBUpOBaHMs. CXeMa BKIIOUEHUS: OJTHO pelle
Ha pa3HOCTh TOKOB JIBYX (a3. MT3 BbInonHEeHs! ¢ ucnoib3oBanueM pene PT-80.



K3an = 1 5 1 3

ch =2; Y/ B
Ksos =0,85;

K@= /3- npu tpexdaznom K.3.; HA

ch.AC = 2; -

KexaB=ac= 1. E_

K0 = 0,85.
[(1=25A B
[x=35A
Ipmax=4A

: 4 "/
®| 5 |/:’12<137‘5} /@

6. s JIDII ¢ nByXCTOPOHHUM MUTAHUEM, 110 UCXOTHBIM JIaHHBIM, TPUBEIACHHBIM HA
puC. 2, paccuuTaTh TOKH cpabaThIBaHMs, MAKCUMAIILHBIX (Da3HBIX OTCEUYEK 0€3 BBIICPIKKH

spemenn. K, =1,2 .

QJCITE& /{

% Qucrmema Il
—)

b
XOmax=9,8 Qv Xamex=12,3 (Qu)
Xaomin=13,1 (Qu) Xamin=19,6 (Qv)

7. BeibpaTh TOk cpabaTbIBaHUS 3alIUTHI OT OJHO(PA3HOTO 3aMBIKAHHUS HA 3eMITI0 B CETH
HanpspkeHneM 10 kB ¢ m3onupoBaHHON HENTpasablo, 00eCHeUMBAIOIINN 3alUTy OTXOMSIIErO
npucoeuHeHus (kabenpHON JHHUH, IMHOU ;=6 kM). OO0Immas nauHa IByX KaOENbHBIX JTUHUMH,
MOJAKIIIOUYEHHBIX K IIMHaM mnojacTaHiuu cocraBiseT 1=30xm. J{nuHa aByx Bo3aymHbx JIOII
MOJKJIIOYEHHBIX TaKXKe K IIMHAM JaHHOW ITOJACTAHIMM COCTaBIIeT COOTBeTcTBeHHO L1=50 u
L,=25xm. U3BecTHO, uTO B cpeaneM 15% obmieit mimHbl Bo3aymHbX u 20% kabenpHbix JIDII
HaXOJUTCSI B PEMOHTE. BBIIOTHUTH WILTIOCTPALIMIO K 33a/1a4e, Ha KOTOPOU MoKa3aTh ofgHoda3Hoe
NnoBpexkaeHre B KoHIe 3amumaeMoil JIDII u myru 3ambikanus JaHHOTO ToKa. OILIEHUTH
YyBCTBUTEIHHOCTh 3aIIUTHI U CJENaTh BBIBOJ O COCTaBE 3alllUT C BBIACPIKKOH BpeMeHU U 0e3
BBIZICP)KKU BPEMEHH.
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8. s 3ammutel JIDIT ot Mexda3zHbIX KOPOTKUX 3aMBIKAHUN MCIIONIB3YETCsl IPOI0JIbHAS
muddepeHnmanbHas 3ammra B 1ByxdazHoM ucnoiaHenuu. Tok Tpexdaznoro K.3. B 30He
neficTBus 3aumThl - 1) 1 iByx(hasHoro BHe 30HbI - 1) .OLEHUTH KaKyI0 MUHUMAIbHYIO
MOTPEUIHOCTh MOTYT UMETh TPaHC(POPMATOPHI TOKA, YCTAHOBJICHHBIE B CXEME JTAHHOM 3aIIUTHI.
PaccraBuTh HanpaBieHE MTHOBEHHBIX TOKOB JJISl IPOU3BOJIBHOIO MOMEHTA BPEMEHU MEXKIY

¢dazamu A n B npu K.3. B 30ne nelicTBus 3amuTsl (T. K, ) 1 Mexay ¢asamu A u C 11pu BHEIIHHUX

K.3. (T. K4 ), IJI1 5TOT'O BBINIOJIHUTE [IBA PUCYHKA U CACJIIATh BBIBOJ 11O pa6OTOCHOCO6HOCTI/I

3allHThI.

Ebcéc;
-

9. PaccuMtaTh TOK OTCEYKHM CHJIOBOTO TpaHC(OpMarTopa, BBINOJIHEHHOTO IO CXEMe
HEnoJHOM 3Be3Abl mnpu mnomomu pene P7-40 or wmexdasneix K3. Omnpenenuts TOK
cpabaTbIBaHU 3aIIUTHI, TOK cpadaTbiBaHus pele, Ko3hGUIMeHT yyBcTBUTEIbHOCTU. VicXoqHbIE

JAHHBIE: Kyqn=1.2, S=4000xB-A, 13 =5804, 15 =12004.

[
YAT
10 kB | KA
| —
| ] NN
SO/5 T o Tk —

10. K mmHam cuctembl C compoTuBieHueM Xc U HampspbkeHueM Uc (JuHeiHoe)
MOJKIIIOYEH  IOHWXKAOIUK  TpaHchopmarop, oOecreyuBaroOmUii MUTaHUE TYNHUKOBOM
noacraHiuy. OnpenenuTts COOTHOLIEHME MEXKIY COINpPOTUBIEHUEM CHCTEMBl Xc U
compoTHBIIeHHeM TpaHchopmaTopa Xy, IPU KOTOPOM TOKOBas OTCEYKa TpaHcopmaropa,
BBITIOJIHEHHAs] IO CXEME HEMOJHOW 3Be3[bl, OyJeT HMETh: MUHHMAJIbHBIH KOA(PQPHUIHMEHT



yyBcTBUTENbHOCTH Tpu K3 10 Tpanchopmaropa (1. K1) He MeHee nByx (Kflz) > 2). OueHutsb

YyBCTBUTEJIBHOCTh 3aluThl Mpu Tpexdaznom K3 (Tox cpabaTeiBaHMs 3aIlIUTHI OIpPEAEIATH,
ucxoass u3 orcrpoiiku oT Toka BHemHero K3 — 1. K2). Koaddumment 3anmaca K, = 1,3.

7.2.3 IlpumepHblii nepeyeHb 3aJaHMH JJ51 pelIeHUs] NPUKJIATHBIX

3aaav

Ipuxkaagnbie 3aJa4¥ MO0 JAHHOW JMCHMUIUIMHE B IOJHOM O0BEéMe

peau30BaHbI B KypcoBoii padoTe.

10.

11

12.

7.2.4 IllpuMepHbIii HepevyeHb BONPOCOB /ISl OATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpuMepHBbIii NepevyeHb BONPOCOB IJIsI MOATOTOBKH K IK3aMeHY
[lonsATHe penerHON 3amuUThl, €€ pOoJb W HAa3HAYCHHE B DJHEPreTHYECKUX CHUCTEMAaX.
Knaccugukaiius OCHOBHBIX TUITOB pesIeHHOM 3aIlUTHI.

TpeboBanusi, mpebsABIsEMbIE K PEJIEHHOM 3a1uTe.

OcHOBHBIE BUJBI NOBPEXKIECHUI U HEHOPMAIBHBIX PEXHMOB B JJIEKTPOYCTAHOBKAX., YEM
OHM COIIPOBOKJIAIOTCS, B YEM IIPOSIBIISAETCS UX HETATUBHOE BIIMSIHUE.

PasnoBugHOCTM perne B 3aBUCUMOCTM  OT MX  KOHCTPYKTUBHOIO  HMCIIOJIHEHHS.
Krnaccugukanus pene B 3aBUCUMOCTH OT (PYHKIIMH, BBIMOIHIEMBIX B PEICHHON 3aIIuTe.
Krnaccudukanus, npeumyniecTBa U HEJOCTATKU Pa3IMYHBIX CIOCOOOB BKIIOUEHHUS pelie U
CMOCOOOB X BO3JEHCTBUS HA BBIKIIIOYATEb.

HcTOYHUMKM TOCTOSIHHOIO U TEPEMEHHOI0 ONEepaTUBHOTO Toka. OCOOEHHOCTH HX
HCIIOJIb30BAaHUS B TEX UJIM UHBIX PEKUMAX.

VYcnoBus paboTel M TpeOoBaHUS, MpeAbsBIsIeMble K TpaHcpopmaTopaM TOKa U
TpaHcdopmaTropaM HampspkeHust B cxemax P3, uem 0OycloBieHBI HMX IOTPEIIHOCTH.
Bo3MoxHBIE CcXeMBl COEIUHEHHS TpaHCc()OpMATOpOB TOKa U OOMOTOK pelne, TMOHSATHE
KOA(QPHIIHEHTA CXEMBI.

[TosicHuTh rpaduyuecku cTyrneHyaThlii PUHLINI BbIOOpa BhiAepxkeK BpemeHrn MT3. Tlonstue
TOKa cpabaTbIBaHMs 3alIUThl U TOKa cpadaTbiBaHUs pesie. BO3MOXKHBIE CXEMBI 3alIUTHI.
CoctaB MT3 ¢ 3aBUCUMBIMU U HE3aBUCUMBIMU XapaKTEPUCTUKAMH cpabaThIBaHUSI.

MT3 ¢ 3aBucuMOW M HE3aBHCHMOW XapaKTepUCTUKAMH BpEMEHH CpadaTbIBaHUA,
O0COOCHHOCTH BBIOOpA CTYNEHH CEJIEKTUBHOCTH JI JAHHBIX XapaKTepucTHK. OneHka U
obnacth npumenenust MT3.

Br160p Toka cpabateiBanust MT3. UyBCTBUTENBHOCTh 3aIUTHI.

. Ipunnun geiictBust TokoBoi orceuku Ha JIDII ¢ ogHOCTOpOHHMM nUTaHueM. Bribop Toka

cpabaTbIBaHUS OTCEUKH.
Pacuiupenue 3amumiaeMoil  30HBI  TOKOBOM OTCEUKM  (3alllUTa CO  CTyNEHYaToOu
XapaKTePUCTUKON BBIACPKKU BpeMeHH ). OIleHKa TOKOBBIX OTCEYEK.
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14.

15.

16.
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20.

21.

22.

23.

24.
25.

26.

27.

28

29.

30.

31.
32.
33.
34.

35.
36.

Ocob6ennoctu orceuku Ha JIDII ¢ aBycTopoHHMM nuTaHueM. [IpuHIMI AEHCTBUS TOKOBOM
HamnpaBlIeHHOW 3amuThl. YeM BbI3BaHA HEOOXOJUMOCTb €€ HPUMEHEHHs (IOSCHEHMS
COIIPOBOKAATH TPAPUUECKUM MATEPUATIOM).

CocTtaB TOKOBOI HalpaBIEHHOM 3alUTHI U BEIOOP ee ToKa cpabareiBaHus. OLeHKa TOKOBBIX
HaIPABJICHHBIX 3aLIUT.

ITpuHIMD BBINOJIHEHUS pejie HalpaBIEHUs MOIIHOCTU U CXEMbl €ro BKIIOUEHHs (IIPUBECTH
BEKTOPHYIO Auarpammy). IloHsTne MepTBOi 30HBbI.

MaxkcumanbHasi TOKOBas 3alUTa HYJIEBOH MOCJIENOBAaTEIBHOCTH B CETU C OOJBIINM TOKOM
3aMBIKaHHUA Ha 3eMJIIO (COCTaB, €€ MPHUHLMUI JCUCTBUS, TOK HeOanaHca, BBIpaXKEHHE IS
TOKA MPOTEKAIOIIEro 10 0OMOTKE TOKOBOTO PEJIe).

Tox cpabaTbiBaHMsI TOKOBOM 3aIllMTHI HYJEBOW IOCIEAOBATEILHOCTH B CETH C OOJBIIUM
TOKOM 3aMbIKaHUs Ha 3ewiro. UYyBCcTBHTENBHOCTH 3amiuThl. OTCEYKHM  HYJIEBOU
nocienoBarenbHocTH.  Omenka W 00JacTh  NPUMEHEHHUS — 3alllUT  HYJICBOU
IIOCJIEJ0BATEIbHOCTH.

OCOOEHHOCTH BBITTOJHEHUS 3aLIUTHI OT OJHO(A3HBIX 3aMbIKAaHUN Ha 3€MJII0 B CETH C MaJIbIM
TOKOM 3aMBIKaHUS Ha 3eMJII0. TOKM M HampsDKEHUs B HOPMAaJbHOM pEXKHMME M IIpU
0JIHO(a3HOM 3aMbIKAHUU HA 3EMIIIO.

OOwiast curHaiu3anusi OT 3aMbIKAHUN Ha 3€MJII0 B CETAX C MajbIM TOKOM 3aMbIKaHUS Ha
3EMJIIO.

TokoBas 3amuTa HYJIEBOW IOCIENOBATEIBHOCTH B CETAX C MaJbIM TOKOM 3aMbIKaHUS Ha
3EMJIIO.

Heo6xomumocTs ucnonb3oBanus auddepennnanbubix 3anmT JIDII. Pabora nmpomonsHOM
muddepeHnranbHoi 3amuTel pu K3 B 30HC W BHE 30HBI JCHCTBUS (ITOSICHEHUS
COIIPOBOKAATh I'papUECKUM MaTEPUATIOM).

Tok wHebamanca muddepennmanbabix 3ammr  JIOII  (MOSICHEHHST  CONMPOBOXKIATH
rpaduueckuM marepuaioM). Beibop Toka cpabaTbiBaHMs, YyBCTBUTEIBHOCTh MPOJIOJIbHBIX
T depeHIIMATbHBIX 3allIUT.

[IpuMeHeHHEe MPOMEKYTOUHBIX OBICTPOHACBHIIIAIOIUXCA TpaHC(HOPMATOPOB TOKA U
¢ depeHINATBHBIX pejie ¢ TOPMOKEHUEM B TP PepeHInanbHbIX 3allIUTaX.

Oco6eHHOCTH BBIMOJHEHUS MTPOA0IbHON AuddeperunanbHoil 3ammTsl JIDII, ee onenka.
[lpunuun neiictBus nonepeuHoi auddepenunanbHor 3amutsl JIDII. Beibop Toka ee
cpabaThIBaHUS.

Oco0OeHHOCTH HCIIOJIHEHUST U paboThl ToNepeuHoll auddepeHunanbHOl  TOKOBOM
HanpasiyieHHOM 3amuTel JIDII. MepTBas 30Ha, 30Ha KaCKaJlHOTO IEHCTBHU.

Br160op TOka cpabaThIiBaHUSI IYCKOBOI'O OpraHa HonepedyHoil audQepeHnanbHON TOKOBOR
HamnpaBieHHOW 3amuThl. OleHKa TNonepeyHbX Iu(epeHaTbHbBIX HAaMPaBIECHHBIX
3alUThl B CPABHEHUU C HEHANPABJICHHBIMHU.

. HonepeqHa;I I[I/I(l)(l)epeHLII/IaJ'IBHaSI HaIllTpaBJICHHAA 3aliuTa HYHCBOﬁ MoCIaca0BaTCIbHOCTH.

UyBCTBUTEIBHOCTH MOMEPEYHBIX AU (HEPEHIINATBHBIX 3aIIHT.

[lpuHuun AedcTBUS OUCTAHUMOHHOM 3alllMThl. 30HA JEUCTBUS KaXIOM W3 CTyNeHeu
3amUThl. YTO MCHONB3YeTCS B KAadeCTBE IYCKOBOIO OpraHa, IMOSCHUTHh HPUHIMII €ro
JEUCTBUA.

OCHOBHBIE 3JIEMEHTHl NUCTAHIMOHHOW 3alllUThl MU HUX B3aUMOJICUCTBUE JUISl 3AIIMUTHI C
TPEXCTYIEHYaTON XapaKTepUCTUKOM.

XapakTepuCTUKH cpabaThIBaHUs pesie conpoTuBieHus. OneHKa JUCTAaHITMOHHBIX 3aIIUT.
CocTaB ¥ IPUHINI JIEHCTBUS HAMPABICHHOMN 3aIIUTHI C BHICOKOYACTOTHOM OJIOKHPOBKOIA.
CocraB u npuHIUM AeicTBUA TuddepeHnraibHo-(ha3HON BBICOKOYACTOTHON 3aIIHTHI.
OO6nacTh TPUMEHEHHS BBICOKOYACTOTHBIX 3alUT, MX KIACCU(PUKALUA U OCOOCHHOCTH
paboTel. O1ieHKa BHICOKOYACTOTHBIX 3aIHUT.

Haznauenue ABP JIDII. TpebGoBanus npeabspiseMble k cxemam ABP.

Ha kakux KOMMYTallMOHHBIX ammaparax MoxeT peanuzoBaThcsi ABP? B yem ocobenHocTn
MpUHIUIIA JEHUCTBUA pa3nuyHbIx cxem ABP?
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Haznauenue AIIB JIDII. TpeboBaHus, MpeabsBIsIEMbIC K HIM.

. Ocobennoctn  AIIB Ha BBIKIIOYATENSAX C Pa3IMYHBIMH  TpuBoaamu. [loHsATHe

3IEKTPUYECKOTo U Mexanudeckoro AIIB.

YerpoiictBa AYP, He00X01MMOCTh MX HCIOIb30BaHus. [loHsTHE perynupytomero 3¢ dexra
Harpys3kKu.

Kareropuu AYP. [Tosicaute padoty AUP — 1.

Heobxomumocts ucnonp3oBanus ycrporictB AUP — II. CornacoBanue neiictuit AUP ¢
JPYTUMHU yCTPONCTBAMH aBTOMATHUKHU.

Hasnauenne APB renepatopoB, ux kimaccuukanus, Ha 4YeM OCHOBaH HUX MPUHIIMII
NEUCTBUSL. ABTOMATHKA KOHJEHCATOPHBIX YCTAaHOBOK.

Bunsl aBromatuku TpaHCOpPMATOPOB, MX Ha3HaueHHE. I[lOSICHUTH, B YeM COCTOAT
ocobennoctu AIIB u ABP tpanchopmaTtopoB ot aHamoruuHoit aromatuku JIOII.

Kakum o0pa3zom peanusyercsi aBTOMaTHKa HU3KOBOJBTHBIX dJIeKTpoaBurarene. Ilpusectn
B IIpUMep pabOTy OJHON U3 CXEM.

[lonsTHe TenemMexaHuku, ee nojapasaeneHus. OyHKIMY, BBIIOIHIEMbIE KaXA0H U3 CUCTEM
TEJIEMEXaHUKH.

Haznauenue um QyHKUMH, BBINOJIHAEMbIE aBTOMATU3UPOBAHHOW CHUCTEMOH YyNpaBiCHHUS B
ANEKTPOCHAOKEHUH.

Pene 3amutel, peanu3oBaHHBIE HA MOIYIPOBOJHUKOBON MHTEIPAIbHOM M HEMHTETPAIbHOU
JNIEMEHTHOM ©0a3e, MX NPEUMYIIEeCTBA W HEJOCTAaTKU. AHAJIOroBele U LUDPOBBIC
MHTErpajbHbIE MUKPOCXEMBI.

CrpykTypHasi cxema MpPOrpaMMHOM 3allUThl C ONUCAaHUEM HJIEMEHTOB BXOJSIIHUX B €€
cocras. [IpuMeprl 0Te€UECTBEHHBIX MUKPOIIPOLIECCOPHBIX KOMIUIEKCOB, UX TOCTOMHCTBA.
Hasnauenue u omnucaHue >JIE€MEHTOB, BXOAAIIUX B (YHKIMOHAJIBHYIO CXeMy LHU(POBOTO
YCTPOMCTBA 3aILUTHI.

[ToBpexneHnii 1 HeHOpMabHbIE PEKUMbI CHHXPOHHBIX T€HEPAaTOPOB.

3amuTa HU3KOBOJBTHBIX I'€HEPATOPOB (BUIBI 3alIUTHI 0T MexaydasHsix K3, 3ammra oT
3aMbIKaHUH Ha 3eMJII0, 3alllUTa OT NEPErpy3Ku).

3ammTa BHICOKOBOJBTHBIX T€HEPATOPOB (3alIUThl OT Mexaydasueix K3, oT 3aMbikanuii Ha
3€MJTI0, BUIBI 3aIIUT OT HEHOPMAJbHBIX PEKUMOB).

[loBpexxaeHust W  HEHOpMalbHbIE PEXUMBI  TpaHchopMaropoB. Buael  3ammrhl
TpancpopmaTopoB oT MexaydasHbix K3.

Huddepennnanbras 3ammra TpanchopmaTopoB. ['a3oBas 3amura.

3ammra TpaHchopmaropa OT OAHOGA3HBIX 3aMbIKAHUI Ha 3eMJII0 C 3a3eMJICHHOU
HEHTPAJIBIO CO CTOPOHBI HU3LIETO HAIIPSKEHHUS.

Bunabl noBpexeHU M HEHOPMaJIbHbIE PEKHMMBI, BO3HMKAIOLIME B 3JIEKTPOJBHUIaTENISIX
MIEPEMEHHOT'0 TOKa.

OT Kakux TOBPEXKIECHUW U HEHOPMAIbHBIX PEXKHUMOB 3alIUIIAIOT HU3KOBOJIbTHBIE
ACMHXPOHHBIE IBUTATeNU M KaKWe TUIIbI 3aIUTHI JJI5 KaXK/I0T0 U3 PEKUMOB HCIIONIb3YIOT?
OT yero u KakuM 00pPa30OM 3alUINAIOT BBICOKOBOJIBTHBIE ACUHXPOHHBIE ABUTATEIN?
HeoOxonuMocTh HCIONB30BaHUS 3aIUThl IIWH. THUMBI 3alUThI, KOTOpbIE MpPH 3TOM
IPUMEHSIOT, TOSCHUTH TNPUHLIMI JeHCTBUS OAHOM u3 3ammT. OCOOEHHOCTH 3aIlUTHI
CUHXPOHHBIX JIBUTATENEH.

Kakue Buabl MOBpeXICHUN U HEHOPMAJBHBIX PEXKUMOB BO3HUKAIOT B KOHJEHCATOPHBIX
YCTaHOBKAX, KAKWE BUJIbI 3aIIUTHI IIPH 3TOM Hcnonb3ytoTea? Haznauenne u cocraB Y30.

7.2.6. MeToauka  BBICTABJIEHHSI OIEHKM TPU  NPOBEACHUM

l'IpOMe)KyTO‘IHOﬁ aTrecranmun

(Hanpumep: Oxzamen npogooumcs no mecm-ouiemam, KaMcovlil u3

Komopwix cooepaicum 10 sonpocoe u 3adauy. Kascowiti npasunvhslii omeem Ha
eonpoc 8 mecme oyenusaemcs 1 o6annom, 3adaua oyenusaemcs ¢ 10 b6annos (5



bannos eepnoe peweHue u S5 Oannos 3a eepHvil omeem). MaxcumanbHoe
Konuuecmeo Habpaunvix 6anrnos — 20.

1. Oyenka «HeyoosnemeopumenbHoy cmasumcs 8 ciyiae, eciu CHmyOeHm
Habpan menee 6 6anNO8.

2. Oyenka «YoosnemeopumenvHoy cmagumcs 6 ciyuae, eciu CMyOeHm
Habpan om 6 do 10 bannos

3. Oyenka «Xopowoy» cmasumcs 6 ciyuae, eciu cmyoesm naopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy cmasumcs, eciu cmyoewm Habpan om 16 0o 20
bannos.)

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Kontpomupyemsie pasaenst Koz . | HaumenoBanue OLEeHOYHOTO
Ne /it KOHTPOJIUPYEMOI
(TeMbI) TUCIUTLTAHBI cpencTBa
KOMIIETCHIINH

1 OO61ue Bonpocsl peneitHon I1K-3 Tect, kKOHTpOIBbHAS paboTa.
3alUThl 1 aBTOMATUKH

2 amutel JIDII na kontaktHoit 1 (ITK-3 TecTt, koHTpOIBHAS PadOTAa,
OECKOHTAaKTHOM 3JIeMEHTHOU Oa3ze 3aIuTa 1ab0paToOpHBIX

pabot, TpeboBaHUS K
KypcoBoii pabote.

3 VYerpoiicTBa aBTOMaTUKU U I1K-3 Tect, koHTpoONbHAA paboTa,
TEJIEMEXaHUKU B SHEPIeTUUECKUX 3aIuTa 1a00paTOpPHBIX
o0BeKTax pabot, TpeboBaHus K

KypcoBoii pabote.

4 3alIuThl 3JIEMEHTOB CTaHLIMH, I1K-3 Tect, kKoHTpONBbHASA paboTa,
MOJICTAaHIIUHU U OTAEIbHBIX 3aIuTa JJabopaTopHBIX
AIIEKTPOYCTaHOBOK pabort, TpeOoBaHUA K

KypcoBoii pabore.

7.3. Meroguueckue MaTepuajbl, ONpedeJAKIINE MPOUEAYPbI
OLICHMBAHUS 3HAHUI, YMEeHUI, HABBIKOB U (MJIM) ONBITA J€ATEJIbHOCTH

TecTupoBaHHe OCYLIECTBISIETCS, C WCIOJIb30BAHUEM BBIIAHHBIX TECT-
3a/aHuil Ha OymaxHoM Hocurtene. Bpemss TectupoBanus 30 MuH. 3aTeMm
OCYIIECTBIISIETCS TMPOBEPKA TeCTa HSK3aMEHATOPOM M BBICTABIAECTCA OICHKA
COIVIACHO METOJIMKHA BBICTABJIEHUSI OLIEHKU MPU MNPOBEACHUH IMTPOMEKYTOUHOU
aTTECTallUH.

Pemienre TUMOBBIX 3a/1a4 OCYIIECTBIISIETCS, C UCIOJIb30BAHUEM BBIJAHHBIX
3aa4 Ha OyMaxkHoM Hocutene. Bpems pemenuss 3amau 30 MuH. 3aTtem
OCYIIECTBIISIETCSI TPOBEpPKA PEHICHUS 3a7a4 3K3aMEHATOPOM U BBICTABIIACTCS
OIIEHKa, COIJIaCHO METOJWKMA BBICTABJICHUS OLEHKUM TIPU  MOPOBEACHUU
IIPOMEXKYTOYHOM aTTECTALNH.

3ammra KypcoBOMl paOOThI, OCYIIECTBISETCS COTVIACHO TPeOOBaHUSIM,
MPEAbSBISIEMBIM K  pabOTe, OMNHCAaHHBIM B METOJUYECKUX Marepuaiax.
[TpumepHOE BpeMsi 3alUThl HA OJHOTO CTyAeHTa cocTaBisieT 20 MuUH.

8 YYEBHO METOANYECKOE U UTHO®POPMALIMOHHOE
OBECIIEYEHME JUCIHUIIJIMHBI)




8.1 Ilepeuenr y4eOHOM JHMTEpaTypbl, HEOOXOAMMOW /JJSI OCBOCHUS
TUCIHUANIMHBI

8.1.1 Amngpee B.A., PeneilHas 3amura MW aBTOMAaTHKa CHUCTEM
anekTpocHabxenus, M.: Beicm. mk. 2007t

8.1.2 T'opembikun C.A., YcrpolicTBa pesIeMHONM 3alllMThl U aBTOMAaTHUKH,
Boponex: KBapra, 2008t

8.1.3 bynsiueB A.B, PeneliHas 3ammTa B paclpeeIUTEIbHBIX

anekTpuueckux cetsax. Ilocobue mmst mpaktuyeckux pacueroB, DHAC, 2011,
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=38555

8.1.4 T'opembikun C.A., CurnukoB H.B., Metonuueckue ykazaHus IO
BBITIOJIHEHHUIO JJabopaTopHbIX padot Nel-4, Ne99-2011, BI'TY, 2011r

8.2 Ilepeyenr WH(POPMALNMOHHBLIX TEXHOJIOTMid, HMCIOJb3yeMbIX MNPH
OCYILIECTBJICHMH O00pa30BaTeJIbHOI0 Mpouecca N0 IMCUMILIMHE, BKJIIOYAs
NepeYyeHb  JIMIEH3WOHHOI0  NPOrpaMMHOIO  olecneyeHusi, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHOMN ceTH «MHTEpHET», COBPEMEHHBbIX
Npo¢ecCHOHATBbHBIX 023 JAHHBIX 1 HHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IlporpamMHoOe obecrieueHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic

— OpenOffice;

— Adobe Acrobat Reader;

— Internet explorer;

— AutoCAD;

— Kommac-I'padux LT;

— SMath Studio.

8.2.2 Pecypchl HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHON CEeTH
«HTepHeT

— Poccwuiickoe oOpazoBanue. @enepanbHblil moptan. http://www.edu.ru/

— O6pazoBatenbubiit moptan BI'TY https://education.cchgeu.ru/

8.2.3 NndopmaliuoHHbIE CIIPABOYHBIE CUCTEMBbI

— http://window.edu.ru

— https://wiki.cchgeu.ru/
8.2.4 CoBpeMeHHbI€ MpodhecCHOHATbHBIE 0a3bl TAHHBIX
- OI'VII «Cranmaptuadopm. Anpec pecypca:

http://www.gostinfo.ru/catalog/gostlist/

— Netelectro HoBocTr 311€KTpOoTEeXHUKH, 000PYIOBAaHHE U CPEICTBA
apromatusanuu. UHpopmaims o KOMIaHUsAX U BBICTABKAX, CTAThH, OObSIBICHHUS.
Anpec pecypca: https://netelectro.ru/

— Marketelectro OtpacneBoii aneKkTpoTexXHUYeCKU opTai. [IpencraBieHs
HOBOCTH  OTpacid W KOMIIAHWH,  OOBSABICHUS,  CTaTbu,  WHGpOpMAIUI
0 MeponpusTHsIX, (QoToranepesi, BHUICOMATEPHAIIbl, HOPMATUBBI U CTAHIAPTHI,
OuOIMOTEKa, MIEKTPOMAPKETHHT. AJipec pecypcea: https://marketelectro.ru/

— Yeprexu.ru Aapec pecypcea: https://chertezhi.ru/

—  BA3A JAHHBIX TIIO OSJIEKTPUYECKUM CETAM u


Дом
Rectangle

http://electrocentr.info/
https://netelectro.ru/
https://marketelectro.ru/
https://chertezhi.ru/

SJIEKTPOOBOPYJOBAHUIO URL: https://online-electric.ru/dbase.php
— baza pmannpix ['OCToB mo »3Hepretuke. Ajnpec pecypcea:
https://www.ruscable.ru/doc/docgost/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIsA
OCYHWECTBJIEHUS OBPA30OBATEJIBHOI'O ITPOLNECCA
Creunanu3upoBaHHas JICKIIMOHHAs ayJuTOpus, OCHAaIIICHHAS
o0opymoBaHUEM IS JICKIIMOHHBIX IEMOHCTPAIi ¥ TIPOSKIIMOHHON anmaparypoi.
[Tpu mpoBeneHNM 1a00PAaTOPHBIX 3aHATHH, MCIOIB3YEeTCS CIHEIHATN3HpPOBaHHAS
ydeOHas 1abopaTopusi, OCHaIIEHHAs HEOOX0IUMBIM 000PYI0BaHUEM.

10. METOAUYECKUE YKA3ZAHUSA AJISA OBYYAIOLIUXCS ITO
OCBOEHHIO JUCHUIIJIMHBI (MOAY JIsT)

Ilo JTUCITUTUTHHE «Peneiinas 3amuTa u aBTOMAaTHU3AIIMS
AIEKTPOIHEPTETUUECKUX CUCTEM.

OcHOBOM W3y4eHUS JUCHUIUIMHBI SIBIAIOTCA JIGKIMU, HA KOTOPBIX
M3JIararoTcs HauboJiee CyIIECTBEHHBIC U TPYAHBIE BOMPOCHI, @ TAKKE BOMPOCHI, HE
HallleJIIMEe OTPAXKEHUS B yUeOHOM TuTeparype.

[IpakTHdeckue 3aHSITHS HANpaBICHbI HA MPUOOPETEHUE MPAKTUYECKUX
HaBBIKOB pacueTa Ienel 3allUuThl SJIEKTPOIHEPIeTUYECKUX OOBEKTOB. 3aHITHUS
IIPOBOJISATCS ITyTEM PEIICHUs KOHKPETHBIX 33714 B ayUTOPHUHU.

JlabopaTopHbie paOOThI BBIOIHIIOTCS HAa TAOOPATOPHOM 0OOPYOBAaHUU B
COOTBETCTBUH C METOJUKAMH, IPUBEICHHBIMU B YKA3aHUSIX K BBITIOJHEHUIO PadoT.

MeTtonuka BBITIOJHEHUS KYpCOBOM palOThl HW3JIOKEHa B y4deOHO-
METOMYECKOM TMocoOuu. BBIMONMHATE d3Tambl KypcoBOM pabOTHI  TOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTpons ycBOeHHS MaTepHayia JUCIUIUIMHBI MPOU3BOIUTCS TPOBEPKOU
KYpCOBOM pabOThI, 3aIIUTON KypCOBOM pabOTHI.

Bun yueOHbIX
. JlesaTenpHOCTh CTyAEHTA
3aHITHI
.HCKL[I/IH Hanucanue koHcCIeKTa J'IeKL[PIfIZ KpaTKo, CXEMAaTHU4YHO, IMOCJICAOBATCILHO

(UKCUPOBATh  OCHOBHBIE  TIOJIOKEHUS,  BBIBOABL,  (DOPMYIHUPOBKH,
00001IeHNs; TMOMeYaTh Ba)KHBIE MBICITH, BBIACIATH KIIIOYEBBIE CIIOBA,
TepMHHBI. [IpoBepka TEPMHUHOB, TMOHATHI C MOMOILIBI SHIUKIONEINM,
CJIOBapei, CHOPaBOYHUKOB C BBIIIUCBIBAHUEM TOJIKOBAHUM B TETPAlb.
O0o3HaueHne BOIMPOCOB, TEPMHHOB, MaTepHayia, KOTOPHIC BBHI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMeHAYyeMou nureparype. Ecmnu
CaMOCTOSITENIbHO He YyJaeTcs pa3o0paThCsi B MaTepuaie, HEoOXOAMMO
chopMylIUpoBaTh BOMPOC U 3a/aTh MpErojaBaTeNli0o Ha JEKIUU WIH Ha
MIPAKTUYECKOM 3aHSITHH.

[Tpaktnyeckoe |KoHcmekTUpoBaHHE PEKOMEHAYEMbIX HCTOYHHMKOB. PaboTa ¢ KOHCHEKTOM

3aHATHE JEKIHM, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAaM, IPOCMOTP
pEKOMeHIyeMoM iTeparypsl. IIpocinymmBanue ayauo- U BUACO3AMNUCEH 110
3aJJaHHOM TeMe, BBINOJIHEHUE PAacyeTHO-rpadUuecKUX 3aJaHui, pelieHue




3aJ1a4 M0 aJlTOPUTMY.

JlaGopatopHas
pabora

JlaGopaTopHble pabOTHl MO3BOJSAIOT HAYUYUTHCS MPUMEHSATh TEOPETHUECKUE
3HAHUS, MOJYYCHHbIC HA JICKIIUH MPH PEIICHUU KOHKPETHBIX 3a/1a4. YToObI
HauOoJee palMOHAIBHO M TIOJHO HCIIOJIb30BaTh BCE BO3MOXHOCTHU
71ab0paTOPHBIX ISl TMOJArOTOBKM K HUM HEOOXOIUMO: CliefyeT pa3o0parhb
JEKLHUI0 IO COOTBETCTBYIOLIEH TEME, O3HAKOMUTCS C COOTBETCTBYIOIIUM
pa3nenoM ydeOHUKa, MpopaboTaTh JOMOJHUTEIBHYIO JIUTEpPAaTypy H
VCTOYHUKHU, PEUIUTh 33134 U BBIIOJHUTH JIPYrve NUCbMEHHBIE 3a/1aHNUs.

CamocrosTenbHas
pabora

CamocrosTenpHas paboTa CTYIEHTOB CIOCOOCTBYET ITyOOKOMY YCBOCHUS
y4eOHOro  Marepuaja ¥ Pa3BUTHIO HABBIKOB  CaMOOOpa30BaHUSL.
CamocrosTenbHas paboTa npeanonaraeT CIeayoIIne COCTaBIAIOMINE:

- pabora c TEKCTaMu: y4eOHHWKaMH, CIPABOYHUKAMH, TOTOIHUTEIHHON
JUTEPATYPOH, a TAKKe MPOPAOOTKA KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHUE IOMAIITHUX 33/IaHUI U pacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3y4YeHUS;

- yyacTue B paboTe CTy/IeHYECKUX HayYHBIX KOH(PEPEHIIHHA, OJMMITHAT;

- HOATrOTOBKA K NPOMEXKYTOUYHOU aTTeCTallHu.

IloaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

['OTOBUTBCS K TMPOMEXKYTOYHOH aTTECTALMH CIIEAYEeT CHUCTEMAaTHYeCKH, B
TEUYEeHUE BCEro cemecTpa. VIHTEHCHBHAs MOATOTOBKA JIOJDKHA HAYaThCs HE
HO3JHEE, YeM 3a MECAI-TIONITOPa 10 IIPOMEKYTOYHOH aTTecTanuu. JlanHbie
nepesa 9K3aMEeHOM, K3aMEHOM Tpu AHS (P (EKTUBHEE BCEro MCIOIb30BaTh
JUIsl TIOBTOPEHHSI M CUCTEMATU3allK MaTepuara.




6 JlucT perucrpanum U3MEeHEHHH

IlepeyeHb BHOCUMBIX U3MEHEHUM

Jlarta
BHECEHUS
U3MEHEHUU

Iloamuce
3aBEJIyIOIIETO
Kadeapon,
OTBETCTBEHHOM 3a
peanuzaruto OITOIT

AKTyanu3upoBaH pazzen 8.2 B
YacTH COCTaBa UCIOJIb3YEMOTO
JUIEH3UOHHOTO TPOrPAMMHOTO
oOecrieueHus, COBpEMEHHBIX
npodeCCUOHANIBHBIX 0a3 JAaHHBIX U
CIIPABOYHBIX HH(POPMAITMOHHBIX
CUCTEM

31.08.2019

AKTyaln3upoBaH pasjein 8.2 B
YaCcTU COCTaBA UCIOJIb3YEMOTO
JULIEH3UOHHOTO MPOTPaMMHOI0
oOecrieueHus, COBpEMEHHBIX
npo¢eCCUOHANIBHBIX 0a3 TJaHHBIX U
CIIPABOYHBIX WH(POPMAITMOHHBIX
CUCTEM

31.08.2020

ITIpoBenena akryanmmzanus PI1/]
corjacHo u3menenuo GI'OC BO
(penakmus ¢ naMeHeHusIMA Nel1456
ot 26.11.2020).

AkTyanu3npoBaH paszaeinsl 8.1 u 8.2
B YAaCTU COCTaBa UCIOJIb3yEMOTO
METOJIMYECKOTO 00CCIIeUeHHsI, a
TaKXe MPOrpaMMHOTO 00ECIICUCHHS,
COBPEMEHHBIX PO ECCHOHATIBHBIX
0a3 JaHHBIX M CIIPABOYHBIX
UH()OPMAITMOHHBIX CUCTEM

31.08.2021




