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1. HEJIA A 3AJIAYU JTUCHUAIIJINHBI

1.1. esu AU CHUILTHHBI

obecrieueHue OyaymmMx OakajdaBpOB JOCTAaTOYHBIM YpPOBHEM 3HAaHHUM B
00JlacTM  KOHCTPYKIIMH, TpHUHIMIIA JACHCTBHS H  00JacTH  MPUMEHEHUS
ABTOMATUYECKUX YCTPOMCTB 3allUTBI W AaBTOMATHUKH DJICKTPOIHEPIE€TUUECKUX
OOBEKTOB.

1.2. 3agaum ocBOeHHS TUCHHUIIIMHBI

-0O3HAaKOMJIEHME C OCHOBHBIMHM TMOBPEKIACHUAMU M HEHOPMaJbHBIMU
peXUMaMM U WX HETAaTUBHBIMHU MOCIEACTBHUSIMU BO3HHUKAIOIIME B CHUCTEMAaX
AIIEKTPOCHAOKEHUS;

- U3yYECHHUE COCTABA W IPUHLHINA JEUCTBUSA YCTPOMCTB PENEHHOMN 3aLUTHI
MPOU3BOAIINX OTKIIOYEHHUE TOBPEKICHHBIX JJIEMEHTOB CHCTEMBI, a TaKxke
YCTPOMCTB CUTHAIM3UPYIOMIUX O TOSIBJICHUHM HEHOPMAJBHBIX PEKUMOB PaOOTHI
3alUIIAEMBbIX 3JIEMEHTOB, U YCTPOUCTB aBTOMATUKH.

2. MECTO JUCHHUII/IMHBI B CTPYKTYPE OIIOII
JlncuuruimHa «Peneiinas 3aluTa U aBTOMaTHU3aIM

AICKTPOIHEPTETUUCCKUX CUCTEM» OTHOCHUTCS K JUCIUIIMHAM BapUaTUBHON YacTH
omnoka b1.

3. HEPEYEHDb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUEHMUS 11O
JANCIHUIIJIMHE

[Iponecc m3yueHust IUCUMIUIMHBL «PeneliHas 3ammura W aBTOMAaTH3ALMS
ANEKTPOIHEPIeTUUECKUX CUCTEM» HalpaBieH Ha (OpMUPOBAHHE CIEAYIOIIUX
KOMIIETEHLIAMN:

[1K-3 - CrnocoOeH BBINOJHATh MHXEHEPHO-TEXHHUUECKOE COMPOBOXKIICHUE
JEATEIBbHOCTH M0 TEXHUYECKOMY OOCIYKUBAaHUIO W PEMOHTY OOOpyAOBaHUS
NOJICTAHIMH, KaOeIbHBIX U BO3AYIIHBIX JIMHUN AJIEKTPONIEpEaaun

Pe3yabTaThl 00yueHHs, XapaKTepU3ywiue

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

IIK-3 3HATh OPTAHU3ALUIO TEXHUYECKOTO 00CTYKUBaHUS U
PEMOHTA AJIEKTPOOOOPYA0BAHUS YCTPOUCTB peieiHOM
3aIIATHl 1 ABTOMATHKU CUCTEM JIEKTPOCHAOKEHUS

yMETh MPUMEHSTh METO/IbI, TCXHUUYECKHUE CPEICTBA
VCIIBITAHUN U TUATHOCTUKHU TTOBPEXKICHHOTO
AIIEKTPOOOOPYIOBAHUS CHCTEM DJIEKTPOCHAOKECHHUSI

BJIQJIETh 331a4aMU B3aUMOCBSI3H ITPU SKCIUTyaTaluu U
MIPOEKTUPOBAHUS YCTPOMCTB PEIIEMHOM 3a1IUTHI CUCTEM
AJIEKTPOCHAOKECHUS

4. OFBEM JUCHUITJIMHBI
OO6miast TpyA0EMKOCTh AUCHUIUIMHBI «PeneiiHas 3amura 1 aBTOMaTU3aIus




AIEKTPOIHEPTETUUECKUX CUCTEM) COCTaBIISIET S 3.€.
Pacnipenenenue Tpy10€eMKOCTH AUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHasi popma 00yueHust

Buasl yueOHOM paboThI Beero ComecTpy
4acoB g
AyauTopHbIe 3aHATHS (BCEro) 72 72
B Tom yucie:
Jlexkmn 24 24
[Ipaktuueckue 3anstus (I13) 24 24
Jlabopatopusbie padotsl (JIP) 24 24
CamocrosiTesibHas padoTa 72 72
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 36 36
Buapl mpoMeKyTOYHON aTTeCTALUU - DK3aMEH + +
OO6mmas Tpy10€eMKOCTh
aKaJIeMUYECKHUE YaChl 180 180
3.€. 5 5
3a04yHas ¢popma o0ydeHus
Bunel yueGHO paboTh Beero ComecTpy
4acoB 9
AyaAuTOpHBIE 3aHATHS (BCEro) 18 18
B ToMm uncie:
Jlexuu 6 6
[Tpaktnueckue 3anstus (I13) 4 4
Jlabopatopusie padotsl (JIP) 8 8
CamocrosiTesibHas paboTa 153 153
KypcoBas padora + +




Yachl Ha KOHTPOJIb 9 9

BI/II[I)I HpOMC}KYTO‘{HOﬁ aTTCCTAallNHU - OK3aMCH + +

OO6m1as Tpy10€eMKOCTh
aKaJeMHUYECKHUE YacCkl 180 180
3.€. 5 5

5. COJEPKAHME JUCHUTIINHBI (MOYJIST)

5.1 Copep:xkaHue pa3iejoB JUCHMIUIMHBI W pacnpeaejieHHe
TPYA0EMKOCTH 10 BUAAM 3aHATHH
o4Has popma 00ydeHust
r{j‘(—;‘[ HaumenoBanme Tembt Conepxanue paszzena Jlexn I;IESK J;I:S.' CPC Blclzl;o,
1 O6mmue Posb 1 Ha3HAUEHME peseiHON
BOIPOCHI 3alIUTHI M aBTOMATUKHA. OCHOBHEIC
peleiHon AJIEMEHTBI PEJICHHOMN 3allUThI U 4 4 - 12 20
3alIUTHI U WMCTOYHHUKHU OTIEPATUBHOTO TOKA.
aBTOMATHKH
2| BamuTsr JIDII MT3, peanu3zoBaHHas C
Ha KOHTAaKTHOH |3aBrcuMOii u HE3aBUCUMOM
" XapaKkTepUCTUKaMH cpabaThIBaHMS,
OCCKOHTAKTHOM .
S TeMOHTHO WX COCTaB M TPUHILHUI JEHCTBHUS.
6ase Oco0eHHOCTH cOoCTaBa W IMPHUHIMIIA
JICUCTBUSA MAaKCUMAJIbHOM TOKOBOI
HarnpaBiieHHON 3ammThl. Cocras,
MPUHLUIT JEHCTBUSA, JOCTOMHCTBA U
HEIOCTaTKU MaKCUMAJIbHBIX| g 8 12 20 48
TOKOBBIX 3alIUT HYJIEBOU
nocienoBareabHOCTH. [IpomonbHbIe
u nornepeunble nuddepeHanbHble
samutel JIDII. JlucranmuonHele u
BBICOKOYACTOTHEIE 3amuthl JIOII.
3alIuThI Ha OCCKOHTAKTHBIX
DJIEMEHTAaX.
3 Ycrpoiictea | Ycrpoiictea ABP, AIIB, AUP mis
aBToMaTuku U | JIDII. OcoOeHHOCTH aBTOMATUKHU
TeJIEMEXAaHUKH B|IJIA DJIEMEHTOB CTaIlWI, MOICTAHITHHA 6 6 6 20 38
HSHEPreTUYECKUX U OTJENBHBIX TOTpEOUTENEH.
00BeKTax OCO0OEHHOCTH TEJIEMEXaHUKH U
cuctem ACY.
4 3anuTh 3ammTel HU3KOBOJIBTHBIX U
3JIEMCHTOB BBICOKOBOJIbTHBIX T€HEPATOPOB.
CTaHINH, 3amuTa CUIIOBBIX 6 6 6 20 38
IMOJICTAHIINH 1 TpanchopmMaTopoB. 3alUTHI
OTJEIBbHBIX AJIEKTPOJIBUTATEIIEH M OTJEIHHBIX




3JIEKTPOYCTaHOB AIIEKTPOYCTAHOBOK.
OK
Hroro| 24 24 24 72 144
3a04Has popma 00y4eHus
No IIpax J1a6. Bcero,
i HaunmeHoBaHue TeMbl Conepxanue pazzena Jlexn sam sam CPC ac
1| O6mue Borpocsl | Pojb 1 HazHaueHHE peeiiHON
pENEHHON 3alUThI 3aIIUThl 1 aBTOMATUKH.
Y aBTOMaTUKH OCHOBHBIE JIEMEHTHI PEJICHHON 2 - - 31 33
3aIUTHl U UCTOYHUKHI
OIIepaTUBHOTO TOKA.
2| Bamumrel JIDII Ha MT3, peanuzoBaHHas C
KOHTaKTHOM M (3aucMMONl M HE3aBHCHMOI
OECKOHTAaKTHON |y anayrepucTrramu
3JIEMEHTHOM 0aze
cpabaThlBaHUS, WX COCTaB U
NIPUHIIUI JEUCTBUA.
OcoGenHoctu cocraBa u
MIPUHIINUIIA neicTBUS
MaKCHUMaJIbHOM TOKOBOM
HanpaBjieHHON 3amuThl. CocTas,
MPUHIIMI IeHCTBUS, JOCTOMHCTBA
M HEJOCTATKH MAKCHMAIbHBIX| 2 4 40 48
TOKOBBIX 3aIIUT HYJIEBOU
MOCJIeI0BATEILHOCTH.
[IpononpHble U TMOMEpPEYHbIC
muddepeHIraIbHbIC 3aIUATHI
JIDIL. JlucTaHITMOHHBIE u
BBICOKOYACTOTHBIE 3amuThl JIDIL.
3amuTel  Ha  OECKOHTAKTHBIX
JJIEMEHTAaX.
3 VYerpoiicTBa VYcrpoiictea ABP, AIIB, AYP
ABTOMATUKH U st JIDI. Ocobennoctu
TEeJIEMEXaHUKH B ABTOMATHUKH JIJISl DJIEMEHTOB
SHEPTETUUECKHUX CTalWi, NOJACTAaHIUN U 2 1 2 41 46
o0BeKTax OTJIETbHBIX MTOTPEOUTENECH.
OcoOeHHOCTH TeNTEMEXaHUKH U
cucteM ACY.
4 3amuTEl 3amuTEl HU3KOBOJIBTHEIX U
3JIEMEHTOB BBICOKOBOJIbTHBIX T€HEPATOPOB.
CTaHIINH, 3amura CUIOBBIX ) | 5 Al »
MOJICTAHIINU U TpaHcGopMaTOpOB. 3aIIUTHI
OT/IETTbHBIX AJIEKTPOJIBUTATEIIEH M OTJEIHHBIX
AJIEKTPOYCTAHOBOK 3JIEKTPOYCTAHOBOK.
Uroro| 6 4 8 153 171
5.2 IlepeyeHnb J1a00PATOPHBIX padoT
JlabopaTtopnas paborta Nel «lccnenoBanue pexxMOB paOOTHI MOMEPEIHON
mubdepeHnnanbHON  HANpPABJICHHOW — 3alllUThl  MAapajUIeNIbHBIX  JIMHUWY,

JlabopaTopHass pabora Ne2 «MakcuManbHas TOKOBas HalpaBieHHAs 3alluTa




JIDI», Jlaboparopuas padota Ne3 «3amura HU3KOBOJIBTHOTO KOPOTKO3AMKHYTOTO
aCUHXpOHHOTO nBUratens», JlaboparopHas padora Ned «3ammra JIDII ot TOKOB
neperpy3ku 1 TokoB K3 ¢ onnokpatHeiM AIIBY.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX TIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBerctBUM ¢  y4yeOHBIM IIJJAHOM  OCBOEHHME  JIMCLUIUIMHBI
IpeIyCMaTPUBAET BBIMOJIHEHHE KypcOBOM pabOTBl B 8 cemecTpe Uil OYHOM
dbopmbl 00ydeHus, B 9 ceMecTpe JuIs 3a04HO0M (hOpMBI OOyUICHUSI.

[TpumepHass TemaTuka KypcoBou paboTel: «lIpoexkTupoBaHue ycCTpOICTB
3aIUThl 00BEKTOB AJIEKTPOIHEPTETUIECKUX CUCTEM)

3amauu, peraeMble IpH BBIITOJTHEHUH KypCOBOM paOOTHI:

* BHIOOp THUIOB 3alIUT M HMX COCTaBa MPUMEHHUTEIBHO K 3allUIIaeMbIM
00BEKTaM JIEKTPOIHEPTETHKH;

* BBIOODp U OIIEHKa pabOTOCIIOCOOHOCTH CXEMHBIX PEIICHUN MPUMEHHUTEIBHO
K 3aIdTaM JIEKTPOIHEPTreTUIECKIX O0BEKTOB,;

* pacueT mapaMeTpoB 3AIUT IEKTPOIHEPTETHUECKUX OOHEKTOB;

* XapaKTEpUCTHKA PEaT30BaHHbBIX 3aILUT MO CEIEKTUBHOCTH JIEUCTBHUS;

* OLICHKA MCIOJIb3yEMBbIX 3aILUT MO YYBCTBUTEIBHOCTH.

KypcoBast paboTa BKitodar B ce0sl pac4€THO-IIOSICHUTENIbHYIO 3aIIUCKY.

7. OHEHOYHBIE MATEPUAJIBI JJIA ITPOBEAEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCHUIIJINHE

7.1. Onucanue moka3aresjieil ¥ KPUTEPHEB OLEHUBAHUS KOMIETEHUM
HA Pa3jIMYHbIX 3Tanax ux GopMUPOBAHHS, ONTUCAHHE LKA OLlCHUBAHUS

7.1.1 DTan TeKkyuero KOHTPOJst

Pe3ynpTarsl TEKymIero KOHTPOJS 3HAHUM M MEXCECCUOHHOW aTTECTalluu
OLIEHUBAIOTCA MO CIEAYIOUIEH CHCTEME:

«aTTECTOBAH»,
«HEC aTTECTOBAH».

Komme Pe3yabTaTel 00yuenus, K

XapakTepusywuume HUTEPUHU
- upf:pM“pl:m ayHHI(I)ICTL OHEHI/IB::HHH ATTecTOBaH He arrecroBan

TEHIUS KOMIIETeHI[UH

IIK-3 [3HaTe opranusanuo aKTHBHas paboTa Ha Brmmonnenue pador B|  HeBbimonHeHnue
TEXHUYIECKOTO MPAaKTUYECKUX 3aHATHSAX, CPOK, paboT B CPOK,
00CITy’>)KMBaHUSI U PEMOHTA (O0TBEYaeT Ha TEOPETHUECKHUE MIPEIYCMOTPEHHBIHN B | IPETyCMOTPEHHBIN B
AIIEKTPOOOOPYIOBAHUS BOTIPOCHI IIPH 3AIINUTE KyPCOBOH pabounx paboumnx
YCTPOMICTB penelHoi paboTsl NIpOrpaMMax IIporpaMmax
3aIUTHl U aBTOMATHKH
cucTeM
JJIEKTPOCHA0KECHUS
YMETb IPUMEHATh pelleHue THITOBBIX NMPaKkTHIecKuX | Beimonnenue pador B|  HesbimonHeHnue
METO/bI, TEXHUUECKUE 3aja4, HAMUCAHUE KypCOBOU CPOK, pabor B cpoK,
Cpe/CTBA UCIIBITAHUH 1 paboTsl IIPEyCMOTPEHHBIN B | IPEAyCMOTPEHHBIH B
JUArHOCTHKHU pabounx pabounx
HOBPEXJEHHOTO IIporpamMmax IporpamMmax
9JIEKTPOOOOPYHOBAHUS




cUCTEM
JJIEKTPOCHA0KECHUS

BJIaJIETh 3a]a4yaMu
B3aUMOCBSI3H IIpU
9KCIUTyaTaIllH 1
MPOEKTUPOBAHUS

3aIUTHI CHCTEM
3IEeKTPOCHAOKEeHHUS

pelIeHne IPUKJIAAHBIX 33139 B
KOHKpETHOW ITPeIMETHOM
00J1acTH, BBIMIOJHEHHE TIIaHa

Brimonaenue padot B
CpOK,
[IPENYCMOTPEHHBIN B

Hesrinonnenue
pabor B cpok,
[IpENYCMOTPEHHBIN B

YCTPOMICTB peieHON

[paboTHI

paboT 1o pa3paboTke KypcoBOn

pabounx
porpaMmax

pabounx
nporpaMmax

7.1.2 DTan npoMe;KyTOYHOT0 KOHTPOJIsI 3SHAHU I
IPOMEKYTOUYHOTO KOHTPOJISI 3HAHWHA OICHHWBAIOTCI B 8

PesynbraTsl

ceMecTpe sl O4HOM ¢opMbl OOydeHms, 9 cemecTpe Il 3a09HON (HOPMBI
00y4eHHS IO YETHIPEXOAIIbHOM CUCTEME:

«OTJIHNYHO»,
«XOPOUIO»,

«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 opranmzanuio |Tect Beinonnenue | BoinonHenue | BeinonHenue B tecte
TEXHUYECKOI0 tecta Ha 90- | Tecra Ha 80- Tecta Ha 70- menee 70%
o0CITyXUBaHUA 1 100% 90% 80% NIpaBUJIBHBIX
peMoHTa OTBETOB
ANIeKTPooOOPYyI0BaH
1sl yCTPOMCTB
peneiHoM 3alUThl U
ABTOMATHUKH CHCTEM
AJIEKTPOCHAOKEHHS
YMETb IPUMEHATH Pemenue 3amaun IIponemonctp | Ilpogemonctp | 3amauu He
METO/IbI, THUTIOBBIX pelieHsl B HpOBaH WPOBaH BEPHBIN |  pemieHsl
TEXHUYECKHE MPAKTHUECKUX MOJTHOM BEpHBIN X0 | Xox pemieHus B
Cpe/cTBa UCTIBITAHUH [3a1a4 obbeMe 1 | pemieHus BceX, | OONbIIMHCTBE
U AMaTHOCTUKH MOJyYeHBbl | HO HE MOIy4YeH 3a1a4
MIOBPEKIECHHOTO BEpHbIE BEpHBINA OTBET
AIeKTPooOOPYyI0BaH OTBETHI BO BCEX
Usl CUCTEM 3a/1ayax
AIEKTPOCHAOKEHUS
BJIAJETH 3aJa4aMu Pemenue Bagaun IIponemonctp | IIpogemoncTp 3agaun He
B3aUMOCBSI3U IPU TIPUKIAIHBIX peuieHsl B HUpOBaH HMPOBaH BEPHBIN |  pelIeHBI
JKCIUTyaTaluu U 3a/1a4 B MOJIHOM BEpHBIN X0 | Xox pemieHus B
MIPOEKTUPOBAHUS KOHKpETHOM o0beMe U |permreHus BceX, | OONBIIMHCTBE
YCTPOMCTB penelHoN (npeaMeTHON MIOJIYYE€HBl |HO HE IOJy4YEeH 3aza4
3aIUTHI CUCTEM obnactu BEpHbBIC BEPHBIN OTBET
ANMEKTPOCHAOKEHUS OTBETHI BO BCEX

3a1agax
7.2 IlpumepHblii 1NepeYeHb OIEHOYHBIX CpPeACTB  (THNOBBIE

KOHTPOJIbHBbIE 33/1aHMsI WM MHbIe MaTepUaibl, HEOOXOAUMBbIE JIS1 OIEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH)

7.2.1

TECTUPOBAHUIO

IpumepHbIi

nepeveHb

3aaHuM

1. HaznaueHue peJieiiHo#i 3alIMTHI © ABTOMATUKHU?

IS

MnoArOTOBKU

K

a) BEISIBIISTE ¥ OTKIIIOYATE OT SHEProCUCTEMbI BOSHUKAIOIIHUE MOBPCKIACHUA HAa 3alllUIIIACMOM

YYacTKe;




0) HaGmonaTh 3a KOpOTKUMH 3aMBIKAaHUSIMHU Ha TIOBPEXKICHHOM YJYaCcTKE;

B) CUTHANIM3UPOBATH O BBIXOJIE U3 CTPOSI 3ALUINAEMOT0 3JIEMEHTA;

r) OnpenenuTs NoBpexkaeHHYIO0 onopy JIDII;

1) [lepenaBath 1O pagro O NOBPEKICHUU.

2. TpeGoBaHus, npeabsiBiIsieMble K pejieiiHOM 3ammTe?

a) ObecrnieunBaTh CEJIEKTUBHOCTb, 00ECIIeUMBaTh OBICTPOICHCTBHE, YYBCTBUTEIBHOCTD U
Ha/IeKHOCTb;

0) Kak MOXHO MelJIeHHEee OTKII0YaTh IOBPEXKICHUS;

B) [lepenaBaTh cBEICHUSI O HATMYUH [TOBPEXKICHHIA;

r) GUKCUPOBATH MMOBPEKICHHS,;

1) OnpeaenuTs BEIMYUHY TOKA TIOBPEKACHUS.

3. K cKoJIbKMM NPUHIUIIAM OTHOCSATCSA 3aIIMTHI N0 coco0aM odecrneynBaHUA
CeJIeKTUBHOCTH?

a) K 1ByM OCHOBHBIM IIpHHLIUIIAM;

0) K gerbipem npuHIHIAM;

B) K mectu npunnunam;

r) K necatu npunuumnam;

n) K ognoit rpymre.

4. HazoBuTe 3a1IUTHI, 00,12/1a10111e OTHOCUTEJILHON Ce1eKTHBHOCTHIO?

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

0) ['a30BbIC 3aIIHTHI;

B) 3alllUThI, BHIIIOJHEHHbIE HA CBETOIUOAX;

r) 3alIMThl, BBIOJIHEHHbIE HA ONITOBOJIOKHE;

1) 3alIUThI, BBINOJIHEHHbIC HA IPUHIUIIE JaBJICHHS;

5. 3amuTel, 001ama01Ke A0COIIOTHON CeJIeKTUBHOCTBIO?

a) uddepenunanbubie npoaosbHele; AuddepeHnnanbapie nonepeynsle; TuddepeHaabHbe
(ha3HbIC 3aIIUTHI;

0) [ToBbIleHNs TeMIiepaTypbl Maciia TpaHc(hOpMaTOPOB;

B) MT3 Tpanchopmaropos;

r) 3amuTa OT Heperpys3Ku;

1) 3ammTa OT CHUXKEHHs yPOBHS Maca.

6. 3 kakux OpraHoB COCTOMT peJieiiHasi 3amuTa?

a) Kaxioe ycTpoiCTBO 3allIUTHI U €r0 cXxeMa MOoJpa3IeIstoTCs Ha JBE YacTU: U3MEPUTENIbHYIO U
JIOTHYECKYIO;

6) U3 opraHoB curHajgu3anuy U HHGOpMaIuy;

B) Kaxx0e ycTpoicTBO COCTOUT U3 KpaCHOW U 3€JI€HOM JIMHUU U Ta0J10;

r) U3 ykazarenbHbIX pene;

1) I3 mpueMHHKOB U TIepeIaTINKOB.

7. Uto siBJsieTcsl MPU3HAKOM IOSIBJICHUSA K.3.?

a) Bo3pacranue Toka, nonmwxkenne «Uy» ¥ yMEHBIIICHHE COMTPOTUBIICHHS 3aUIIIAEMOT0 YIacTKa;
0) [ToBbIlIIeHNE TEeMITEpaTyphI Macia;

B) [losiBneHus apiMa B MECTE OBPEKICHNUS;

r) YBelnueHue 4acToThl;

1) CHUKEHHE YaCTOThI.



8. B kakoMm peskumMe 10/1KeH padoTaTh TpaHchopMaTop Toka?

a) B pexxnme KOpOTKOro 3aMbIKaHUs;

0) B pexxumMe X010CcTOrO X0/12;

B) B pexume conpoTuBiieHUs Harpy3Ku paBHOM oo;

r) B pexxumMe 3aMbIkaHus Ha 3€MITIO;

1) B pexxrmMe mocTossHHOM MOoa3apsIKy.

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

6) Ha 10 A;

B) Ha 15 A;

r) Ha 6 A;

1) Ha 20 A.

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

6) UHAyKTUBHOCTBIO CETH;

B) CeueHrieM MPOBOJIOB JINHUY;

r) Mapkoii mpoBOJIOB;

1) MatepuanaoM IpoBOOB.

7.2.2 TllpuMepHbIii epevyeHb 3a]aHuil AJs pellleHUs TUIIOBBIX 33124

1. BeryepTuTh CTPYKTYpPHBIE CXEMBI, TOSCHSIOIINE JUISI TOKOBOTO pelie Crioco0 BKIIIOUEHUS
(mepBU4HBIC, BTOPUYHBIC) U CIOCOO BO3JICUCTBHUS Ha BBIKIIOYATENb (MPSAMON, KOCBEHHBIN).
Kakue THIBI W BUABI pelie WCHOJB3YIOTCS IS peau3alluil Kakaoro u3 crnocobos? Habop
TUTIOBBIX DJIEMEHTOB JUIsl BRIUCPUUBAHHS CXEM CIICIYIOIIHIA:

f YAT =
ar /A %: Harpabyerve devcmbus

CU/b, CO30aHHOU
3/IBKIMPOMAZHUTIHBIM QraqpaAmoM

lunobou - Tparceapmamap  Inexmpomazum 110 OMHOWEHUIO K
Boik/moqamess moKa OMK/YeHLsT  KOMMUMAUUOHHOMY CIinapaimy
A | o 1
\ +
Oomomka HopMa/bHOpasoMKHYTEIE  MCmosHUK NOCIMOSHHOZ0 OnepamubHozo
mokobozo pesne KOHIMaKITb! PENE MOKA C COBGUHUME/TbHBIMU
npobadamy

2. BBIYepTHTh CXeMy COEIMHEHHS TPaHCPOPMATOPOB TOKa M OOMOTOK TOKOBOTO pejie IO
nByX(a3HON OJTHOPENIEHHON CXeMe U TpeXTpaHCHOPMATOPHOU cxeMe B (UIBTP TOKOB HYJIEBOU
MOCIIE0BATEILHOCTH. YCTAaHOBUTH JBa ammepmerpa: PA2 — BO BTOPHYHON IIemMH OJHOTO W3
TpancpopmaropoB Toka; PAO — B HyneBoM mpoBojae TpaHc(hOpMATOpoOB TOKa (IIPOBOJ IO
KOTOPOMY IIPOTEKAET TOK, 00YCIOBICHHBIN CYMMOI BTOPHYHBIX TOKOB TPaHC(OPMATOPOB TOKA).
[TocTpouTh BEKTOpHBIE OUArpaMMbl M OLIEHUTh COOTHOIIEeHHWE TOKOB lo/I st cremyromux
pPEXKHMOB: a) cxeMa coOpaHa BepHO; 0) OOpHIB BTOPUYHOMN IIeNH TpaHCchopmaTopa Toka B (aze
A; B) mepernyTaHa MOJSPHOCTHh 3aXUMOB TpaHchopmartopa Toka B (daze C. [[ns pexuma a)
3anMcath BhIpaKeHUE sl KOAPGUIMEHTa CXEMbI U OIIEHUTh €ro YMCIIoBOe 3HaueHue. i Bcex



PEKUMOB MPUHATH, YTO IO MEPBUYHBIM OOMOTKaM TpaHCHOPMATOPOB TOKA MPOTEKAIOT
CUMMETPUYHBIC HOMUHAIbHBIE TOKU.ClIeNaTh BBIBOJ O TOM, KAKUM 00pa3oM IO BEIHYHUHE TOKA
Ip MOXHO OOHAPYKUTH HAPYIIEHUE B CXEME.

A B c 7
1 " Iy
(o 1,
PA
Ly 1, | \ 2/

| 1,
7 ﬁ] U
| } %

PA;

Puc.1. Cxema coenunenus TpancopmMaTopoB TOKa U 0OMOTOK TOKOBOTO pelie
1o 1ByX(}a3Hoi oHOpENEeIHON cXeMe.

4 B c
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Puc.2. TpexTtpanchopmaropHas cxema cCoeTMHEHUs TpaHC(HOPMATOPOB TOKA
B (DUITBTP TOKOB HYJIEBOW MOCIEA0BATEIHHOCTH.

3. OnpenenuTs CTYyNEHb CEJIEKTUBHOCTU MEXAY CMEKHBIMU MaKCUMaJIbHBIMUA TOKOBBIMU
3alIUTaMU C BbIAECPKKON BpeMmeHu 1 u 2 (puc.l), ans ciiyyaeB: A)3amuThl UMEIOT HE3aBUCUMYIO
OT TOKa XapaKTepPUCTUKY BPEMEHHU cpabaThIiBaHMs; b) 3aIIMThl UMEIOT OrpaHUYEHHO 3aBUCUMYIO
XapaKTepUCTHUKY; B) 1 KOMIUIEKT HMeeT 3aBUCUMYI0, 2 — HE3aBUCUMYIO XapaKTEPUCTHKY.

i1 nes = 1,4c;
151 sa¢ = 1C — B HE3aBUCUMOM YaCTH;
Lsan. = 0’ lc.

tre =01c.

Puc.3.



4. lns paguansHoi cetn 35kB paccunTaTh BBIIEPKKH BPEMEHN KOMIUJIEKTOB 3aIluT 1, 2,
4, 5, 6, BbmonHeHHBIX npu nomomu MT3 ¢ He3aBUCHMMON XapaKTEPUCTUKOW BPEMEHHU
cpabareiBanus. [Ipu stom y mmH A u b ycranosienst MT3 ¢ 3aBUCHMOI XapaKTEpUCTUKOIA.
W3BECTHO YTO MOrPELIHOCTH PEJIE BPEMEHU B CTOPOHY YBEJIMYEHUS] U YMEHBIIEHHSI BPEMEHHBI
cpabareiBanus t,,=+0,15c. llorpemmHoctu pene BpeMEHH B CTOPOHY YBEIMYCHHS H
YMEHBUIEHNs BPEMEHHbI cpabaThlBaHUSI MHAYKLMOHHOTO pele t,, =0,]c, BpeMsi MHEpLUUOHHON
omuoOKu t,,=+0,5c. 3amac 1Mo BpPEMEHHU JIs BCEX KOMIUICKTOB 3alllUT t;,,=0,lc. Bpewms
OTKJIFOUEHUS BCEX BBIKIIIOUYATENIEH CETH IPUHATh OAMHAKOBBIMHU.

4= Ic, tiy=2,5¢, tyi = Oc, txn=Ic,
ti=lIc, ty=0,5¢, tix=Ic, txur = 0,5¢,
= Ic, tyi= Ic, tx=1,5¢, txiv=1,5¢,
tir= 0,5¢, tvir= 0,5¢, txi= 0,5¢, 3= 1c.

1) Omnpenenuts t; - ts2.

2) Kak mukBunupytorcs K.3. B Touke K;; K.3. B Touke Ky, u B kakux 3amurax npuxoauT
B JIeiCTBHE 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 [0 CPAaBHEHUIO C BHIOPAHHOM, €CiH

yBEIU4HUTH Ha 0,5¢. t.;4?
b ¥
£ kel

utefi

5. Paccunrats TOKM cpabateiBaHus I ; U I, pene MT3 3amur 1,2, a Takke Ko3QUIeHT
YYBCTBUTEIBHOCTH B OCHOBHOM 30HE U B 30HE pe3epBHUpoBaHus. CxeMa BKIIOYEHHUS: OJJHO pesie
Ha pa3HOCTh TOKOB JBYX (a3. MT3 BeinosiHeHs! ¢ ucnonb3oBanueM pene PT-80.



K= 1,1;

Kc3 =2; A A
Ko =0,85;

Ko = /3- npu Tpexdasznom K.3.; A4

Kexac = 2; [T

ch AB=aC = L. E_

Kpos= 0,85.
[=25A B
IK2=3 5A
Ipmax:4A

A 10kB b

—_—

K2

2 7 /(74
®| —55% 7 a7

—— ——

6. s JIDII ¢ nByXCTOPOHHUM MUTAHUEM, 110 UCXOTHBIM JIaHHBIM, TPUBEIACHHBIM HA
puc. 2, paccuuTaTh TOKH cpabaThIBaHUs, MAKCUMAJIbHBIX (Da3HBIX OTCEUYEK 0€3 BBIICPIKKH

BpPEMEHHU. k3an = 1,2 .

Un=340kB -
Cuemena | /”%/ Xn=82.5(0m/ % Cucmema |
On )
b
X [//mv(:g 8 (0m) Xcimax= 723 /UM/
X[//77//7=7_5f 7(0m) Xclmin= 79,5 /UM/

7. BpiOpaTh TOK cpabaTbIBaHUS 3aIIUTHI OT OJHO(PA3HOTO 3aMBbIKaHUS Ha 3EMJII0 B CETH

HanpsbkeHreM 10 kB ¢ u3onupoBaHHON HEWTpasbio, 00ECNEUNBAOLIMNA 3aLIUTY OTXOMASIIETO

npucoeqruHeHus (KabenpHOW TUHUH, AMuHON 1;=6 kM). O0Imas AnuHa IBYX KaOeTbHBIX JTUHUM,

NOAKIIIOYCHHBIX K INIHMHAM IOJACTaHIMHU COCTaBJIACT 1=30kMm. I[J'II/IHa ABYX BO3AYHIHBIX JIDII

MOAKIIOYEHHBIX TaKXKe K IMMHAM JaHHOW MOACTAHIIMU COCTAaBIISIET COOTBETCTBEHHO L1:50 151

L,=25xm. M3BecTHO, uTO B cpemHeM 15% oOmel mmuHbl Bo3aymHbIX U 20% xabenpHbIX JIDIT
HaxOJUTCS B PEMOHTE. BBITIOIHUTH MIUTIOCTPAIHIO K 33/1aue, Ha KOTOPOM TOKa3aTh 0IHO(a3HOE
MOBpekJIeHUEe B KoHIE 3ammuaeMor JIOII m myTtw 3ambikaHus JaHHOTO Toka. OUEHUTh

YYBCTBUTCIIbHOCTD 3alllUThI U CACJIATh BBIBOJ O COCTABC 3alIUT C BBI)ICp)KKOﬁ BPEMCHH U 0e3

BBIJICPKKU BPEMEHU.
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8. st 3ammurel JIDIT ot Mexda3zHbIX KOPOTKUX 3aMBIKAHUN UCTIONB3YETCs TPOI0JIbHAS

muddepeHnranbpHas 3ammra B 1ByxdazHoM ucnoiaHenuu. Tok Tpexdaznoro K.3. B 30He
) 3 2
neiictus 3amutel - 1) 1 nByXda3Horo BHe 30HHI - I\ .OLEHNTH KaKyi0 MUHHMAJIbHYIO

MOrperHOCTbL MOT'YT UMCTb TpaHC(i)OpMaTOpBI TOK4, YCTAHOBJICHHBIC B CXEMC JAHHOM 3allUThI.
PaccraButh HaIlpaBJICHUEC MI'HOBCHHBIX TOKOB JISI IPOU3BOJIBHOI'O MOMCEHTA BPECMCHU MCKIAY

¢azamu A u B mpu K.3. B 30He aefictBus 3ammthl (1. K5 ) 1 Mexny ¢aszamu A u C pu BHEITHHX
K.3. (1. K, ), JUId 9TOTO BBIIOJHUTH JjBa PUCYHKA U CAEIATh BBIBOJ 110 pa00TOCIOCOOHOCTH

3allINThI.

Ebcéc;
-

9. PaccuMtaTh TOK OTCEYKHM CHJIOBOTO TpaHC(oOpMaTopa, BBINOJIHEHHOTO IO CXeMe
HEnoJHOW 3Be3Abl mnpu mnomomu pene P7-40 ot wmexdasneix K3. Omnpenenuts TOK
cpabaTbIBaHU 3aIIUTHI, TOK cpadaTbiBaHus pele, Ko3hGUIMEeHT yyBCTBUTEIbHOCTU. VicXoqHbIe

NAHHEIE: Ky, =1.2, S=4000xB-A, 13 =5804, 15 =12004.

| |

VATF— &——
110 kB KA _
——LJ— .
05 T, mwm Ck —=

10. K mmHam cuctembl ¢ compoTuBieHHeM Xc U HampspbkeHueM Uc (JuHeiHoe)
MOAKIIOUEH TIOHIDKAIIKMK  TpaHchopmaTop, 0OECIEUMBAOIIMK  MUTAaHUE  TYMHUKOBOU
noacraHimy. OnpenenuTts COOTHOLIEHME MEXKIY COINpPOTUBIEHUEM CHCTEMBl Xc H
COIpOTHBIIEHUEM TpaHchopMaTopa Xy, HpU KOTOPOM TOKOBas OTcedka TpaHCpopmaropa,
BBIIMOJIHEHHAs] O CXE€ME HEMOJHOW 3Be3/bl, OyJeT HMeTb: MHUHHMMAaIbHBIM KOX(PQHUIHUEHT



yyBcTBUTEIbHOCTH Tpu K3 10 Tpanchopmaropa (T. K1) He MeHee nByx (Kff) > 2). OueHutsb

YyBCTBUTEIBHOCTh 3amUThl Tpu Tpexda3zHom K3 (Tok cpabaTbiBaHMs 3alUTHI ONPEICIISTH,
ucxoass u3 orcrpoiiku oT Toka BHemHero K3 — 1. K2). Koaddummenr 3anaca K, = 1,3.

7.2.3 IlpumepHblii nepeyeHb 3aJaHMH JJ51 pelieHUs] NPUKIATHBIX

3aaav

Ipuxkaagnbie 3aJa4¥ MO JAHHOW JMCHUIVIMHE B IOJHOM 00BEéMeE

peau30BaHbI B KypcoBoii padoTe.

10.

11

12.

7.2.4 IllpuMepHBIii IepevyeHb BONPOCOB /ISl OATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHbIM MIaHOM

7.2.5 IlpuMepHbIii NepevyeHb BONPOCOB /I MOATOTOBKH K IK3aMeHY
[lonsTHe penerMHOM 3aluUThl, €€ pOJb W HAa3HAYEHHE B DJHEPreTHYECKUX CHUCTEMAaX.
Knaccugukaius OCHOBHBIX TUITOB pesIeHHOM 3aIlUTHI.

TpeboBanusi, mpenbsABIsSEMbIE K PEJIEHHOM 3a1uTe.

OcHOBHBIE BUJBI NOBPEXKIECHUI U HEHOPMAJIBHBIX PEXHMOB B JJIEKTPOYCTAHOBKAX., YEM
OHM COIIPOBOKJIAIOTCS, B YEM IIPOSIBIISICTCSA X HETATUBHOE BIIMSTHUE.

PasnoBugHOCTM perne B 3aBUCUMOCTM  OT MX  KOHCTPYKTUBHOIO  HMCIIOJIHEHHS.
Krnaccugukanus pene B 3aBUCUMOCTH OT (YHKIIM, BBIMOJIHIEMBIX B PEICHHOMN 3alIUTeE.
Krnaccudukanus, npeumyniecTBa U HEJOCTaTKU Pa3IUYHBIX CIOCOOOB BKJIIOYEHHUS pejie U
CMOCOOOB X BO3JEHCTBUS HA BBIKIIIOYATEb.

HcTOYHUMKM TOCTOSIHHOTO U TEPEMEHHOI0 ONEepaTUBHOTO Toka. OCOOEHHOCTH HX
WCIIOJIb30BAaHUS B TE€X WJIM UHBIX PEKUMAX.

VYcnoBus paboTel W TpeOoBaHUS, MpeAbsBIsAeMble K TpaHcpopmaTopaM TOKa U
TpaHchopMmaTopaM HampspkeHUs B cxemMax P3, ueM o0OyclOBIE€HBI HMX IOTIPEIIHOCTH.
Bo3MmoxHBIE CXeMBl COEIUHEHHS TpaHC()OpPMATOpPOB TOKa M OOMOTOK pelne, MOHSATHE
KOA(QPHIIHEHTA CXEMBI.

[TosicHuTh rpaduyuecku cTyrneHyaThlii PUHLINI BbIOOpa BhiAepxkeK BpemeHrn MT3. Tlonstue
TOKa cpabaTbIBaHMs 3alUThl U TOKa cpabaTbiBaHMs pejie. Bo3MOXKHBIE CXEMBbl 3aIlUTHI.
CoctaB MT3 ¢ 3aBUCUMBIMU U HE3aBUCUMBIMU XapaKTEPUCTUKAMH cpabaThIBaHUSI.

MT3 ¢ 3aBucuMOW M HE3aBHCHMOM XapaKTepHUCTUKaMH BpEeMEHHU cpalaThbIBaHMUS,
OCOOCHHOCTH BBIOOpA CTYNEHH CEJIEKTUBHOCTH Ul JAHHBIX XapakTepucTuK. OleHka u
obnacth npumenenuss MT3.

Br160p Toka cpabateiBanust MT3. UyBCTBUTENBHOCTD 3aIUTHI.

. Ipunnun aeiictBust TokoBoi orceuku Ha JIDII ¢ ogHOCTOpOHHMM nUTaHueM. Bwibop Toka

cpabaTbIBaHUS OTCEUKH.
Pacimmpenue 3ammimaeMold 30HBI TOKOBOM OTCeUkHw (3alUTa CO  CTYNEHYaTOn
XapaKTePUCTUKON BBIACPKKU BpeMeHH ). OIleHKa TOKOBBIX OTCEYEK.
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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 HapaBIEHUs MOIIHOCTU U CXEMbl €ro BKIIOUEHHs (IPUBECTU
BEKTOPHYIO Auarpammy). IloHsTne MepTBOi 30HBI.

MaxkcumanbHasi TOKOBasl 3allUTa HYJIEBOH MOC/IeA0BaTEIbHOCTH B CETH ¢ OOJIBIINM TOKOM
3aMBIKaHHUsA Ha 3eMJIIO (COCTaB, ee MPHUHIMII JACWCTBUS, TOK HebaraHca, BBIPAKEHHE IS
TOKA MPOTEKAIOIIEro 10 0OMOTKE TOKOBOTO PEJIe).

Tox cpabaTbiBaHMsI TOKOBOM 3alllMTHI HYJEBOW IOCIEAOBATEILHOCTH B CETH C OOJBIIUM
TOKOM 3aMbIKaHUs Ha 3eMit0. UyBCTBUTENBHOCTH 3amuThl. OTCEYKH HYJIEBOH
nocienoBarenbHoCTH.  OmneHka W O0JAcTh ~ NPUMEHEHHUS — 3allUT  HYJICBOU
IIOCJIEJ0BATEIbHOCTH.

OCOoOEHHOCTH BBIMTOJHEHUS 3aLIUTHI OT OAHO(A3HBIX 3aMbIKAaHUN Ha 3€MJII0 B CETU C MaJIbIM
TOKOM 3aMbBIKaHUS Ha 3€MJII0. TOKM M HampspKeHUsS B HOPMAJIBHOM DPEKUME U IIPU
0JIHO(a3HOM 3aMbIKAHUU HA 3EMIIIO.

OOwiast curHaiM3anusi OT 3aMbIKAHUN Ha 3€MJII0 B CETSX C MajbIM TOKOM 3aMbIKaHHUS Ha
3EMJIIO.

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

HeoOxomumocTs ucnonb3oBanus auddeperimanbabix 3amut JIDI1. Pabora mpomonpHOM
maddepennmanpHoil 3ammTel npu K3 B 30He W BHE 30HBI JEHCTBHS (TIOSCHEHHS
COIIPOBOKAATh I'papUECKUM MaTEPUATIOM).

Tok Hebamanca muddepennumanbapix 3ammr  JIDI  (MOSICHEHHST  CONMPOBOXKIATH
rpaduueckuM marepuaioM). Beibop Toka cpabaTbiBaHMs, YyBCTBUTEIBHOCTb MPOIOIBHBIX
mudQepeHInanbHbIX 3aIuT.

[IpuMeHeHHEe MPOMEKYTOUHBIX OBICTPOHACBHILIAIOIUXCA TpaHC(HOPMATOPOB TOKA U
¢ depeHINATBHBIX pejie ¢ TOPMOKEHUEM B TU(PPepeHInanbHbIX 3allUTaX.

Oco6eHHOCTH BBIMOTHEHUS TPoaosibHON Auddeperunanbroit 3ammrel JIDII, ee onenka.
[lpunuun neiictBus nonepeuHoi auddepenunansHor 3ammtsl JIDII. Beibop Toka ee
cpabaThIBaHUS.

Oco0OeHHOCTH HCIIOJIHEHUST U paboThl MoNepeuHoll auddepeHurnanbHOl  TOKOBOM
HanpasiyieHHOM 3amuTel JIDII. MepTBas 30Ha, 30Ha KaCKaJHOTO IEHCTBHS.

Br160op TOka cpabaThiBaHUSI TyCKOBOI'O OpraHa mornepedHoil nuddepeHnuaibHoil TOKOBOM
HampaBieHHOW 3amuThl. OleHKa TNonepeyHbX U epeHHaTIbHbBIX HAaMPaBIECHHBIX
3alUThl B CPABHEHUH C HEHANPABJICHHBIMHU.

. HonepeqHa;I )II/I(I)(I)CPCHLII/IS.HBHEUI HaIllpaBJICHHAA 3aliuTa HYHCBOﬁ MoCIaca0BaTCIbHOCTH.

UyBCTBUTEIBHOCTD MONEPEUHBIX AU PEpeHIINATbHBIX 3aIINT.

[IpuHuun AeicTBUS JUCTAHUMOHHOM 3amMThl. 30HAa MACHCTBUA KaXJIOM M3 CTYyNEHeHl
3alATHL. YTO HCIOIB3YyeTCS B KAauyeCTBE IIyCKOBOTO OpPraHa, IOSCHUTh IPHHIMI €ro
JNEUCTBUS.

OCHOBHBIE 3JIEMEHTHl JHMCTAHIMOHHOM 3alIUThl M MX B3aUMOJACWCTBUE I 3aLIUTHI C
TPEXCTYIIEHYaTOU XapaKTePUCTUKOU.

XapakTepucTUKu cpabaThIBaHUsI pesie conpoTHBIeHUs. OLeHKa AMCTaHIIMOHHBIX 3allUT.
CoctaB U NPUHLIKI IEHCTBHSI HAIIPABICHHOM 3aUThI C BBICOKOYACTOTHOM OJIOKMPOBKOIA.
CoctaB u npuHIMN AeicTBUS nuddepeHnanbHo-Ppa3Ho BBICOKOUYACTOTHOM 3aIIUTHI.
OO6nacTe MpUMEHEHHs] BBICOKOYACTOTHBIX 3alMT, MX KJIACCH(PHUKAIUA U OCOOCHHOCTU
paboTel. OnieHKa BBICOKOYACTOTHBIX 3aIIIUT.

Haznauenue ABP JIDII. TpeboBanus npeasspiseMble k cxemam ABP.

Ha xakux KOMMyTaIlMOHHBIX ammaparax MoKeT peain3oBaThcsi ABP? B uem ocobeHHOCTH
MpUHIUIIA JEHCTBUA pa3nuyHbIx cxem ABP?
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Haznauenue AIIB JIDII. TpeGoBaHus, mpeabsBlIsieMble K HUM.

. Ocobennoctn  AIIB Ha BBIKIIOYATENSAX C Pa3IMYHBIMH  TpuBoaamu. [loHsATHe

3IEKTPUYECKOTo U MexaHnudeckoro AIIB.

YerpoiictBa AYP, He00X01MMOCTh BX HUCTOIb30BaHus. [loHsTue perynupyromero 3ddexra
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 TpaHCPOpPMATOPOB, WX Ha3zHaueHHe. llOSCHUTBH, B YEeM COCTOST
ocobennoctu AIIB u ABP tpanchopmaTtopoB ot aHamoruuHoit aromatuku JIOII.

Kakum o0pa3zom peanuzyercsi aBTOMaThKa HU3KOBOJBTHBIX dJieKTpoaBuraresneid. [Ipusectu
B IIpUMep pabOTy OJHOU U3 CXEM.

[lonsaTue TenemMexaHuku, ee noapasjaeicHus. OyHKIUH, BHIIOIHAEMbIE KAKIOW U3 CUCTEM
TEJIEMEXaHUKH.

Haznauenue um QyHKUMH, BBIOJIHAEMbIE aBTOMATU3UPOBAHHOW CHUCTEMOH yNpaBiCHHUS B
ANEKTPOCHAOKEHUH.

Pene 3amuThl, peanu30BaHHBIE HA MOJYIIPOBOJIHUKOBOW MHTETPAIBHOW MU HEHHTETPAIIBHOU
JJIEMEHTHOM ©0a3e, MX TPEeUMyIIecTBA U HEJOCTAaTKU. AHAJIOroBble W LU(POBBIE
MHTErpabHbIE MUKPOCXEMBI.

CtpykTypHasi cxema MpPOrpaMMHOM 3allUThl C ONUCAaHUEM HJIEMEHTOB BXOJSIIUX B €€
cocras. [IpumMeppl 0TEUECTBEHHBIX MUKPOIIPOLIECCOPHBIX KOMIUIEKCOB, X JOCTOMHCTBA.
Hasnauenue u omnucaHue >IE€MEHTOB, BXOASIIUX B (QDYHKIMOHAIBHYIO CXeMYy IHM(PPOBOTO
YCTPOMCTBA 3aILUTHI.

[ToBpexneHnii 1 HEHOpMabHbIE PEKUMbI CHHXPOHHBIX T€HEPAaTOPOB.

3ammTa HU3KOBOJIBTHBIX TE€HEPATOpoB (BHIBI 3amIUTHl 0T Mexaydasueix K3, zammra ot
3aMbIKaHUN Ha 3€MIIIO, 3aIllUTa OT MEPETPY3KH).

3amuTa BRICOKOBOJBTHBIX T€HEpaTOpoB (3amuThl oT Mexaydazubix K3, or 3aMmblkaHuil Ha
3€MJII0, BUJIBI 3AIIUT OT HEHOPMAJIbHBIX PEXKHUMOB).

[loBpexxaeHuss W  HEHOPMalbHbIE PEXUMBI  TpaHchopMaropoB. Buael  3ammrhl
TpaHchopMaTopoB oT Mexayda3Hbix K3.

Huddepennnanbhas 3ammra TpanchopmaTopoB. ['a3oBas 3ammura.

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

Bunel nmoBpeXIeHMII M HEHOPMAJIBHBIE PEXKHMMBI, BO3HMKAIOLIME B AJIEKTPOJBHUIaTENAX
MIEPEMEHHOT'0 TOKA.

OT Kakux TMOBpPEXKIEHUH M HEHOPMAJIBHBIX PEXUMOB 3allULIAI0T HHU3KOBOJIbTHBIE
ACMHXPOHHBIE IBUraTeNIM M KaKWe TUIIbI 3aIMUTHI JJIs1 KaXK/I0T0 U3 PEKUMOB HCIIONb3YIOT?
OT yero u KakuM 00pa3OM 3alUINAIOT BBICOKOBOJIBTHBIE ACUHXPOHHBIE ABUTaTEIN?
HeoOxonuMocTh HCIONB30BaHMS 3aIIUTHl IIWH. THUMBL 3alIUTHI, KOTOpbIE MHpPH 3TOM
NPUMEHSIOT, TOSCHUTh NPUHLIMI JeHcTBUS OAHOH u3 3amuT. OCOOEHHOCTH 3alIUTHI
CUHXPOHHBIX JIBUTATENEH.

Kakue BuIbl MOBPEKIEHUI M HEHOPMAJIBHBIX PEXMMOB BO3HHMKAIOT B KOHJEHCATOPHBIX
YCTaHOBKAX, KAKWE BUJIbI 3aIIUTHI IIPH 3TOM Hcnonb3ytoTea? Haznauenne u cocraB Y30.

7.2.6. MeToauka  BBICTABJIEHHSI OIEHKM TMpPH  NPOBeACHUM

l'IpOMe)KyTO‘IHOﬁ aTrecranumn

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

Kkomopwix cooepaicum 10 sonpocoe u 3aoauy. Kaoxcowiti npasunvhslii omeem Ha
eonpoc 8 mecme oyeHusaemcs 1 o6annom, 3adoaua oyenusaemcs ¢ 10 b6annos (5



bannos eepHoe peweHue u S5 Oannos 3a eepHvil omeem). MaxcumanvHoe
Koauuecmeo Habpaunvix b6annos — 20.

1. Oyenka «HeyoosnemgopumenvbHoy cmasumcs 8 ciyiae, eciu CHyOeHm
Habpan menee 6 6anN08.

2. Oyenka «YoosnemeopumenvHoy cmagumcs 6 ciyuae, eciu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenka «Xopowoy cmasumcs 6 ciydae, eciu cmyoenm Haopan om 11 0o
15 6annos.

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

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Kontponupyemsie pasaenst Koz . | HaumenoBaHue OLeHOYHOTO
Ne ni/mn KOHTPOJIMPYEMOI
(TeMbI) TUCIUTTAHBI cpencTBa
KOMIIETCHIINH

1 OO61ue Bonpocsl peneitHon [1K-3 Tecrt, KOHTpONIBHAS paboTa.
3alUThl 1 aBTOMATUKH

2 3amutel JIDII na kontaktHoit 1 |I1K-3 Tect, koHTpOIBHAS paboTa,
OECKOHTAaKTHOM 2JIEMEHTHOMN 6aze 3aIuTa 1ab0paTOPHBIX

pabot, TpebOBaHUS K
KypcoBoii pabore.

3 VYerpoiicTBa aBTOMaTUKU U [1K-3 Tecrt, kKOHTpONIBHAS paboTa,
TEJIEMEXaHUKU B SHEPTeTHUECKUX 3aIuTa 1ab0paTOpPHBIX
o0BeKTax pabot, TpeboBaHus K

KypcoBoii pabore.

4 3alInThl 3JIEMEHTOB CTaHLIMH, IIK-3 Tect, KOHTpOIBHAS paboTa,
MOJICTAaHIIUHU U OT/AEIbHBIX 3aluTa JJabopaTOpHbIX
AIIEKTPOYCTaHOBOK paboTt, TpeOoBaHUA K

KypCcOBOH pabore.

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

TecTupoBaHHe OCYLIECTBISIETCS, C WCIOJIb30BAHUEM BBIIAHHBIX TECT-
3ajmaHuii Ha OyMaxkHOM Hocutene. Bpems tectupoBanus 30 MuH. 3aTem
OCYILECTBIISIETCA IIPOBEPKA TECTAa DSK3aMEHATOPOM U  BBICTABISIETCS OLICHKA
COIJIACHO METOJIMKHA BBICTABJICHUSI OLIEHKU MPU MNPOBEACHUHM IMTPOMEKYTOUYHOU
aTTECTallUH.

Pemienre TUMOBBIX 3a/1a4 OCYIIECTBIISIETCS, C UCIOJIb30BAHUEM BBIJAHHBIX
3aa4 Ha OyMaxkHoM HocuTene. Bpems pemenuss 3amay 30 MuH. 3aTem
OCYIIECTBIISIETCSI TPOBEpPKA PEIICHUS 3a7a4 3K3aMEHATOPOM U BBICTABIIACTCS
OIIEHKa, COIJIaCHO METOJWKMA BBICTABJICHUS OLEHKUM NP  MOPOBEACHUU
IIPOMEXKYTOYHOM aTTECTALNH.

3ammra KypcoBOM paOOThI, OCYIIECTBISETCS COTJIACHO TPeOOBaHUSIM,
MPEAbSIBISIEMBIM K  pabOTe, OMNHCAaHHBIM B METOJUYECKUX MaTepuaiax.
[TpumepHOE BpeMmsi 3alUThl HA OJHOTO CTyAEeHTa cocTaBisieT 20 MuUH.

8 YYEBHO METOANYECKOE U UTHO®POPMALIMOHHOE
OBECIIEYEHME JUCIHUIIJIMHBI)




8.1 Ilepeuenr y4eOHOH JHMTEpaTypbl, HeEOOXOAMMOW /JJsI OCBOCHUS
TUCIHUANIMHBI

8.1.1 Amngpee B.A., PeneitHas 3amura MW aBTOMAaTUKa CHUCTEM
anekTpocHabxenus, M.: Beicmi. mk. 2007t

8.1.2 T'opembikuH, C.A. YCcTpoiCTBa PENEHHON 3aIUTHI U aBTOMATUKH:

VY4eb. nocodue. - Boponex: Kapra, 2008. - 123 c. - (Yuebnas cepus "OTKpbITOE
obpazosanue"). - ISBN 1814-0130: 83-20.

8.1.3 Peneilinas 3amura 2JIEKTPOIHEPTETUUECKUX CUCTEM : yueOHOE mocooue
/ M. B. Annpees, H. 10. Py6an, A. A. CyBopoB [u mp.]. - Peneitnas 3amura
ANEKTpodHEepreTudyeckux cucreM ; 2025-08-25. - Tomck : Tomckuit
MOJINTEXHUYECKUNA yHUBEpcUTeT, 2018. - 167 c. - Tekcr. - 'apaHTUpPOBaHHBINA CPOK
pasmenienus B ObC no 25.08.2025 (aBronposonraius). - ISBN 978-5-4387-0796-
7. URL: http://www.iprbookshop.ru/98969.html

8.1.4 ['opeMbIKHH, Cepren AJekcaHIpOBHUY.
Peneiinast 3ammTa  © = aBTOMAaTH3alusl  AJIEKTPOIHEPTETHUYECKUX  CHCTEM
[DnexkTponHbI pecypc]: npaktukyMm / ®I'BOY BO "Boponex. roc. TexH. yH-T",
Kad. DJICKTPOMEXaHWYECKHX CHCTEM U DJJIEKTpOoCHaOXkeHus. - Boponex:
BopoHexckuil rocy1apCTBEHHbIN TEXHUYECKUN yHUBEpCUTET, 2021. - DneKTpoH.
TEKCTOBbIE U Tpad. gaHHbie (2,6 M0O): wi.: Tadn. - bubnuorp.: ¢. 69 (13 Ha3B.). -
ISBN 978-5-7731-0933-4.

8.1.5 DbynpiueB A.B. PeneitHag 3ammra B pacHpenesIUTENBHBIX
ANEKTPUUECKUX CETAX [DIEKTPOHHBIA pecypc]: mocobue i TPAKTUYECKUX
pacuetos/ bynsiueB A.B., HaBonmounbiit A.A.— DIIEKTPOH. TEKCTOBBIC TaHHBIC.—
M.: OHAC, 2017.— 206 c.— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/76939.html.— 9bC «IPRbooks»

8.1.6. PeneliHas 3amuTa ¥ aBTOMAaTHKA JIEKTPUUYECKUX CUCTEM : yueOHOE
nmocoomne / cocraButenu: A. H. Kosnos, B. A. Kozmos, 0. II. Msacoenos. -
Peneitnas 3ammra W aBTOMaTuMKa »JIeKTpuueckux cucrteM ; 2026-02-04. -
biarosemenck : AMypcKuM rocylapcTBeHHbIM yHuBepcuter, 2017. - 160 c. -
Tekcr. - JIuuensus hi () 04.02.2026. - ISBN 2227-8397.
URL: http://www.iprbookshop.ru/103824.html

8.1.7. PeneitHas 3amuTa W aBTOMATH3aIUsA JJIEKTPOIHEPTreTHUECKUX

cucteM : yuebHoe nmocooue / JI. I'. Murynosa, A. U. 3emuos, E. M. [llumkos, A.
B. Todpman. - PeneitHas 3ammra ¥ aBTOMAaTU3alUsl DJIEKTPOIHEPTETUYECKUX
cucrteM ; 2026-09-20. - Camapa : CamapcCkuil roCyIapCTBEHHBIH TEXHUYECKHI
ynusepcuret, ObC ACB, 2018. - 205 c. - Tekcr. - ['apaHTUPOBaHHBIN CPOK
pazmetienus B ObC 10 20.09.2026 (aBronposnonrarus). - ISBN 978-5-7964-2120-
8. URL: http://www.iprbookshop.ru/111415.html



http://www.iprbookshop.ru/98969.html
http://www.iprbookshop.ru/103824.html
http://www.iprbookshop.ru/111415.html

8.2 Ilepeyenb NH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMBbIX NPHU

OCYIIIeCTBJIEHUN 00Pa30BaTEIbHOIO NMPOLEcca Mo JUCHUIINHE, BKJIIOYast

nepevyeHb JUIEH3NOHHOT0 MPOrPAMMHOI0 o0ecredeHnsl, pecypcoB

UH(OPMAIMOHHO-TEJIEKOMMYHUKAUOHHOU ceTH «AHTEepHET», COBPEMEHHBbIX

npodgeccHOHANIbHBIX 023 JAHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IIporpammMHoOe obecnieueHue

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

— OpenOffice;

— Adobe Acrobat Reader;

— Internet explorer;

— Kommac-I'paduk LT;

— SMath Studio.

8.2.2 Pecypchl HHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHON CETU

«HTEepHET

— Poccuiickoe oOpazoBanue. @enepanbHbiil mopTai. http:/www.edu.ru/

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

8.2.3 NadopmaiimoHHbIe CITPaBOYHBIC CUCTEMBI

— http://window.edu.ru

— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe podeccroHaIbHbIe 0a3bl JaHHBIX

— OI'VII «Cranpaptundopm». Aapec pecypca:

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

— DnekTpoleHTp Anpec pecypca: http://electrocentr.info/

— Netelectro HoBocTu 3eKTpOTEXHUKH, 000PYI0OBAaHUE U CPEJICTBA

aBromaTtusanuu. MHpopMaIms o KOMIaHUSX ¥ BBICTABKAX, CTAThH, OOBSIBICHHUS.

Anpec pecypca: https://netelectro.ru/

— Marketelectro OTpacneBoii anekTpoTexHuueckuii moprai. [IpeacraBieHs

HOBOCTH OTpPACIIM U KOMITAHUN, OOBSABIICHUS, CTAThU, HHMOPMAITIS

0 MEeponpUsTHsX, (poToranepes, BUaeoMaTepruaibl, HOPMAaTUBBI U CTAHAAPTHI,
Ondamoreka, 3JIEKTPOMAPKETHHI . Anpec pecypca:

https://marketelectro.ru/

— Yeptexu.ru Anpec pecypca: https://chertezhi.ru/

— BbA3A JAHHBIX T10 SJIEKTPUYECKUM CETAM u

SJIEKTPOOBOPY IOBAHMIO URL: https://online-electric.ru/dbase.php

— baza nannbix ['OCToB 1o sHepretuke. Aapec pecypca:
https://www.ruscable.ru/doc/docgost/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIAA
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLECCA
Cnenuanu3nupoBaHHas JIEKIIMOHHAs ayIuTopus, OCHAlIEHHAas
000py0BaHUEM JIIs1 JICKIIMOHHBIX JEMOHCTPALMA U MPOEKIIMOHHOM amnmnapaTypoil.
[Ipu mpoBeneHuU J1a0OPATOPHBIX 3aHATUH, HUCIONB3YETCS CHELHAIU3UPOBAHHAS
ydeOHas 1abopaTopusi, OCHaIlleHHAass HEOOXO0IUMBIM 000PYI0BAaHUEM.


https://marketelectro.ru/

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYARIOIIIUXCS IO
OCBOEHUIO JUCIUAIIJIMHBI MOAYJIA)

ITo JUACHUTIUINHE «Penelinas 3aluTa 51 aBTOMATHU3aLUsA
AIEKTPOIHEPTETUUECKUX CUCTEM.

OCHOBOW W3y4eHUs [HUCHUIUIMHBI SIBIAIOTCA JIGKUWHA, HAa KOTOPBIX
u3JlaratoTcs Harbosee CylecTBeHHbIE M TPYHBIE BOMPOCHI, & TAK)KE BOIPOCHI, HE
HaIIe/IIue OTPaXKEHUs B y4eOHOM JIUTeparype.

[IpakTuueckue 3aHATHS HaNpaBieHbl Ha NPUOOPETEHHE MPAKTHUYECKUX
HABBIKOB pacyeTa Lenel 3aluThl DJIEKTPOIHEPTreTUYECKUX OOBEKTOB. 3aHSATHUS
MPOBOJIATCS ITYTEM PELICHUS] KOHKPETHBIX 3a71a4 B Ay IUTOPUH.

JlaGopaTopHbie paOOTHI BBITOIHIIOTCS Ha JTAOOPAaTOPHOM OOOPYIOBAaHUU B
COOTBETCTBHUH C METOJAMKAMHU, IPUBEICHHBIMU B YKA3aHUSAX K BBIMIOJHEHHUIO PadOoT.

MeTonuka BBINOJHEHUS KYpCOBOM pabOThl M3JIOKEHa B  y4eOHO-
METOJIMYECKOM TI0COOUM. BBIMONHATE 3Tanbl KypcOBOM padOThl JTOJKHBI
CBOEBPEMEHHO U B YCTAaHOBJICHHBIE CPOKH.

KoHTposib yCBOCHMSI MaTepualia JNUCUUILUIMHBI MPOU3BOAUTCS MPOBEPKOM
KypCOBOM pabOThI, 3aIIMTON KYpCOBOM PaOOTHI.

Bun yueOHbIxX

N JleAaTenbHOCTh CTyIEHTa
3aHATUI

Jlekmsa Hanucanne KoOHCHEKTa JIEKUWWA: KPAaTKO, CXEMAaTUYHO, IMOCIEA0BATEIbHO
¢bukcupoBaTh  OCHOBHBIC  IOJIOKEHMsS,  BBIBOJBI,  (DOPMYIHPOBKH,
0000IIEeHHS;, TMOMEUYAaTh BAXKHBLIC MEBICIH, BBIACIATh KIFOYEBBLIEC CJIOBA,
TepMuHbl. lIpoBepka TEPMHHOB, MOHATHUH C IMOMOIIBK SHUMKIONEIUH,
CJIOBapel, CHOPaBOYHUKOB C BBIIIMCHIBAHUEM TOJKOBAHUN B TETPAlb.
O6o3HaueHue BOMPOCOB, TEPMHHOB, MaTepHalia, KOTOPBIC BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B pPEKOMEHAyeMmou muteparype. Ecmu
CaMOCTOSITENILHO He YyHaeTrcs pa3o0paThCs B MaTepuane, HEOOXOAMMO
chopmynupoBaTh BOIPOC M 3aJaTh MPENOAABATENI0 Ha JICKIMH WJIA HA
MPaAKTUYECKOM 3aHSTUH.

[Tpaktnueckoe |KoHcnekTupoBaHHE PEKOMEHAYEMBIX MCTOYHUKOB. PaboTa ¢ KOHCHEKTOM

3aHATHE JIEKLMM, IOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IIPOCMOTP
peKoOMeHIyeMoi iutepatypsl. IIpocinymmBanue ayano- U BUACO3AINUCEN 110
3aJJaHHOM TeMe, BBINOJIHEHUE PacyeTHO-rpaUUYecKuX 3aJaHMi, peleHHe
3a/1a4 110 aJIFOPUTMY.

JlaGopatopHast |JIaGopaTtopHble paOOThI MO3BOJIAIOT HAYYUTHCS MPUMEHSATh TEOPETHUECKUE
paboTta 3HaHUS, MOJYYEHHbIE HA JIEKIIUH MPHU PEIIEHUU KOHKPETHBIX 3a1a4. YToObI
HanOojiee palMOHAIBHO W TIOJHO HCIOJIb30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX JUIsl MOATOTOBKM K HUM HEOOXOIUMO: cliefyeT pa3o0parthb
JEKIMIO MO0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
pa3zenoM ydeOHUKa, MpopaboTaTh JOMOJHUTENBHYIO JIUTEpaTypy H
MCTOYHUKH, PEHIUTH 331241 U BBIIIOJHHUTH APYrHe MMChbMEHHBIE 3aJJaHUS.

CamocrostenbHas |CaMocTosATebHasT paboTa CTYAEHTOB CIIOCOOCTBYET TTTyOOKOMY yCBOEHUS
pabora yqeOHOro Marepuajga W  Pa3BUTHIO  HABBIKOB  CcaMOOOpa3oBaHMUSI.

CamocTtosTenpHas paboTa mpernoaaraeT CleAyIoIIne COCTaBISIONIIE:

- pabota ¢ TeKcTaMHu: y4eOHMKaMH, CIPABOYHHKAMH, IOTOJTHUTEIHHOU

JTUTEPATYPOid, a TaKKe MPopabOTKa KOHCIEKTOB JICKIIHIA;




- BBIIIOJTHEHUE JJOMAIIHUX 33aJJaHUM U PACUETOB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIILHOTO N3YUEHUS;

- ydacTtue B paboTe CTyJeHYECKIX HAyYHBIX KOH(PEPEHUINH, OTUMITHAT;
- IOATOTOBKA K MPOMEKYTOYHON aTTECTALINU.

[ToaroroBka k. [['OTOBUTBCA K HMPOMEXKYTOYHOW AaTTECTAllMU CIEAYET CUCTEMATH4YECKH, B
HpOMe)ICYTOqHOI;'I TCYCHHUEC BCCI'0 CEMCCTpaA. NuTencuBHas IIOATrOTOBKa AOJ’)KHA HA4YaThCA HE
aTTeCcTaIlu HO3HEE, YeM 3a MECAI-TIONTOPa 10 IIPOMEKYTOYHOM aTTectanuu. JlanHsie
nepesa 9K3aMEeHOM, K3aMEHOM Tpu AHS (D (EeKTUBHEE BCEro MCIOIb30BaTh
JUIsl TIOBTOPEHHSI M CUCTEMATU3allK MaTepuaa.




JIMCT PETUCTPAIIMA U3SMEHEHUI

ITonnuce
No Hara 3aBEYIOLIETO
IlepeuyeHb BHOCUMBIX U3BMEHEHUN | BHECEHUS Kadenpoi,

/I W3MEHCHUH OTBETCTBEHHOM 3a

peanuzaruto OIIOIT




