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eab ocBOeHUA Y4eOHOM TUCHUNINHBI
Ilens mpemnogaBaHusi TUCIUTIIMHBL: (OpMUpPOBaHUE 3HAHUN B 00JIACTH PENICHHOMN 3alUThI U aB-

TOMaTH3aIUK deKTpodHepreTudeckux cucteM (P3uADC), npuobpeTeHne CTyIeHTaM1 HaBBIKOB pacue-
Ta u npoekrtuposanus uened P3uADC, usyuenue MeronoB U TexHuueckux cpeiacts P3uADC B coot-
BETCTBHU C OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMoi «eKTpocHab)eHne» (HarpaBlieHHe MOIrOTOB-
ku 13.03.02 DiekTpo3HepreTuka U IEKTPOTEXHUKA), OOecIeunBarolee 0akaaaBpy BO3MOKHOCTb OCY-
HIECTBIIATh MPO(ECCHOHATBHYIO JESTEIbHOCTh COTJIAaCHO TPeOOBaHMSAM NMPOQECCUOHANBHBIX CTaHAAp-
TOB (16.147. «CriennaiucT 1Mo MPOSKTUPOBAHUIO CUCTEM 3JICKTPOCHAOKEHHUSI 0OBEKTOB KAIMTAIBHOTO
ctpoutenbcTBay; 20.041 «PabOTHHK 1O ONIepaTUBHO-TEXHOJIOTHYECKOMY YIIPABICHHUIO B JIEKTPUUECKUX
CETAX»).

Mecto yueOHoi qucuuiuinabl B crpykrype OOII BO
[lepeueHb MUCUIHUILUINH, YCBOCHHUE KOTOPBIX HEOOXOAUMO CTYACHTaM JJisA U3y4eHHus Kypca «Pe-

JeiiHas 3allyMTa M aBTOMaTH3alus 3JEKTPOIHEPreTUUECKUX cucTeM»: «TeopeTuueckue OCHOBBI 3JIEK-
TpOoTeXHUKU», «OCHOBBI AekTposHepreTukn» ( «llepemaua m pacnpesneneHue IEKTPUUECKOW 3HEp-
TUKN»), «DJIEKTPOMATHUTHBIE MEPEXOHbIE MPOLECCH B 3JIEKTPOIHEPreTUYECKUX CHUCTeMax», «DJeK-
TPOMEXaHUYECKHE IMEPEXOIHBIE IPOLECCHl B 3JIEKTPOIHEPIETHUECKUX CUCTEMAX», «JIEKTPUUYECKUE
MAalIMHbI», «JIIEKTPUYECKUE CTAHLIUU U MOJACTAHIUNY, «DINEKTPOIHEPIETUUECKUE CUCTEMBI U CETH».

3HaHus, MOJIy4YEHHbIE 110 OCBOCHUIO TUCLHUIUIMHBI, HEOOXOAUMBI IIPU OCYILECTBIEHUH Npodec-
CHOHAJIHOW JIESITeTbHOCTH OaKaiaBpa, BHITIOJTHEHUHU BHITYCKHON KBaJTHU(UKAIIMOHHONW paOOThI U U3yde-
HUHM OCHOBHBIX TUCIHILIMH MO TPOQIITIO TOATOTOBKH.

Jns ocBoeHust aucuuiinHbl «PeneiiHas 3amuTa 1 aBTOMaTU3alus 3JIeKTPOIHEPreTUUECKUX CH-
CTeM» HEOOXOJMMBI 3HAHUS, YMEHHUS M BIIaJICHUE MAaTEPUAIIOM MO MPEIIIESCTBYIONINM AUCIUIUIMHAM B
COOTBETCTBHUH C TPEOOBAHUSAMH OCBOEHHS CIEIYIOLIMX KOMIIETEHIIUHA:

«TeopeTnueckre OCHOBBI JIEKTPOTEXHUKU Y,

«OcHoBbI 3neKkTposHepreTukn» ( «llepenaua u pacnpeneneHue NEKTPUUECKON IHEPTUNY) ,

«OJIEKTPOMArHUTHBIE TIEPEXOJHBIE ITPOLIECCHI B AJIEKTPOIHEPIE€TUUECKUX CUCTEMAX ),

«DQNEKTPOMEXaHNUECKHE MTEPEXOIHBIE MPOLIECCHI B DJIEKTPOIHEPTETUUECKUX CUCTEMAX,

«DNEKTPUUECKUE MAIITHHBI,

«ONEeKTPUUECKHE CTAaHI[UHU U MTOJACTaHIUN ,

«DNEKTPOIHEPTreTUIECKUE CUCTEMBI U CETH .

TpynoBble (QyHKIUU NMpodeccroHalbHBIX CTAaHJAPTOB, KOTOPHIE CMOXET YaCTUYHO MPOJAEMOH-
CTPUPOBATH CTYJEHT P OCBOEHUU JIaHHOM TUCUUIUINHBIL:

- B/02.6. Pa3zpaboTka TeKCTOBOWH M rpauuecKoil yacTel MpOeKTHOM TOKYMEHTAluU CH-
CTE€MBI EKTPOCHAOKEHHUS 00BEKTOB KalTUTAJIbHOI'O CTPOUTENILCTBA.

- E/01.6. OpraHu3zanuss W KOHTPOJb BBINOJHEHHS (YHKUUMH 1O  ONEpaTUBHO-
TEXHOJIOTUYECKOMY YIIPABIICHUIO.

Komnerenuuu odyuyawinerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIHHUILIHHBI
B mporecce ocBoeHUsI MTaHHOW AMCIUIUIMHBI Y CTYJAEHTa (OPMUPYIOTCS CIEIYIONIHE KOMIIE-

TEHINH:
YHUBEpCaIbHbIE
Kox xomre-
eI HaumeHnoBaHue KOMIIETEHIIMN WHanKaTopsl JOCTHKEHHUS KOMIIETEHIIH
YK-6 Crniocoben ympaBnate cBouM | 3-YK-6 3nate: OcHOBHBIE npueMbl 3(h(eKTrB-
BpEMEHEM, BBICTpaWBaTh U | HOTO YIPAaBJICHUs COOCTBEHHBIM BPEMEHEM; OC-
peaIn30BbIBaTh TPAEKTOPHUIO | HOBHbIE METOJMKH CAMOKOHTPOJIS, CaMOpPa3BH-




caMOpa3BUTHUSA
MPUHIIAIIOB 00pa3oBaHMs B
TEUEHUE BCEU KU3HU.

Ha

OCHOBC
KU3HU

1 CaMOOOYYCHHS.

TUS U caMOOOpa30BaHMs Ha MPOTSHKCHUU BCEH

V-YK-6 Ymers: D¢p(hekTuBHO IUIaHUPOBATH U
KOHTPOJIUPOBATh COOCTBEHHOE BPEMs; HCIIOJb-
30BaTh METOJbI CAaMOPETYJISINH, CAMOPAa3BUTHUS

B-YK-6 Bnaners: MeTogamu yrmpaBieHHs cOO-
CTBEHHBIM BpEMEHEM; TEXHOJIOTHSIMH Mpuolpe-
TEHUS. WCTOJh30BAaHUS M OOHOBIICHUS COIIHO-
KYJIBTYPHBIX M TNPO(PECCHOHAIBHBIX 3HAHMIA,
yMeHHfI, U HABBIKOB; MCTOAUKAMHU CaMOpa3BU-
THS U caM000pa30BaHUs B TEUCHUE BCEH JKU3HU.

npodeccuoHaNbHbIC

3anaun npodeccuo-
HAJILHOU JIEITEIbHO-

O0BexT niu 00-

KOI[ 1 HAMMCHOBAHUC

HHI[I/IKaTOpBI JOCTHIKCHUA

npoecCHOHANBHOM

THUYCCKHUEC CU-

ctu (3I1) JIaCTb 3HAHUSA KOMIIETEHIIU U KOMIIETEHIIU U
Yuyactue B Onexrpuueckue | [IK-1 Criocoben 3-I1K-1 3HaTh: METOABI
pacyerax u CTaHUUU U MIPUHUMATh Y4aCTHUE B pa3pabOTKu TEXHUYECKOU
MIPOCKTUPOBAHUHU MOACTAHITNH; MIPOCKTUPOBAHUH JTOKYMEHTAIUU U
00BEKTOB AJIEKTPO3HEpre- | 00bEeKTOB Ipodeccro- HOpMaTUBHYIO 0a3y Auis
MpoPECCHOHAIBHON | THYECKUE CH- HaJILHOM JICSITEIIBHOCTU B | COCTaBJICHUS
JIEATETbHOCTH CTEMBI U CETH; COOTBETCTBUU C TEXHHU- UH(GOPMaIMOHHBIX
B COOTBETCTBUU C CUCTEMBI YECKUM 3aJaHUEM U 0030pOB, pElICH3UH,
TEXHUYECKUM ANEKTPOCHA0- HOPMaTUBHO TE€XHUYE- OT3bIBOB, 3aKJIFOYCHUI HA
3aJJaHUEM C KEHHUS CKOM JOKyMEHTAaIUEH, TEXHUYECKYIO
HCII0JIb30BaHUEM rOpOJIOB, coOroAast pa3anydHbIe JIOKYMEHTAIUIO
CTaHJAPTHBIX MPOMBIIIEH- TexHudeckue u skoioru- | Y-I1IK-1 Ymers:

CpenCTB HBIX Yyeckue TpeOoBaHUs OCYULIECTBIISATh

aBTOMAaTU3aluU MPEATPHUATHH, B3aUMOJICICTBHUE C

MIPOEKTUPOBAHUS CEJBbCKOTO XO- MPOEKTHBIMH,

; IPOBEJICHUE 35TUCTBA, KOHCTPYKTOPCKUMU

MPEABAPUTENILHOTO | TPAHCIOPTHBIX OpraHu3alusIMu U

TEXHUKO- CUCTEM U UX OpraHu3aIsIMU

SKOHOMHUYECKOTO OOBEKTHI U3TOTOBUTENISIMH JIEKTPO-

000CHOBaHUS TEXHUYECKOT O

MPOEKTHBIX o0opynoBaHus,

peteHui BBITIOJTHATH aHAJIN3
MPOEKTHOM TOKYMEHTAllUH
B-I1K-1 Bnaners:
HaBBIKAMM MCIOJIb30BaHUS
TUIIOBBIX MPOEKTOB U
aHaJIN3 MPUMEHUMOCTH
YKa3aHHOTO B TIPOEKTE
3JEKTPO-TEXHUYECKOTO
000opyIOBaHUS TSI
00BbeKTa mpogeccuoHalb-
HOU JIeITENbHOCTHU

VYuyacrtue B Onexrpuueckue | [IK-2 Crocoben 3-1IK-2 3Hathb:

pacderax u CTaHIIUU U MPOBOJIUTH OOOCHOBAHKE | HOPMAJIbHBIC, aBAPUIHBIC,

MPOEKTUPOBAHUU MOACTaHINH; MIPOEKTHBIX PEHICHUI rocjeaBapuitHbIe U

00BEKTOB 3JIEKTPOIHEpre- PEMOHTHBIE PEKUMBI

paboThel 00BEKTOB




JeATEIbHOCTH CTEMBI U CETH; npodeccroHabHOM
B COOTBETCTBUHU C CUCTEMBI NeSITeNIbHOCTH,
TEXHUYECKUM ANEKTPOCHAO- JOTYCTUMBIE TIEPETPY3KH
3aJJaHUEM C HKEHUS 10 TOKY U TeMIepaTypam;
UCIIOJIb30BaHUEM rOpOJIOB, TEXHUYECKHE
CTaHIapPTHBIX MIPOMBIIILJICH- XapaKTePUCTHKH,
CpelCTB HBIX KOHCTPYKTHUBHBIE
aBTOMAaTH3ALNH MpeaNpHUATHH, 0COOEHHOCTH OCHOBHOT'O
MIPOCKTUPOBAHUS CEJILCKOTO XO- 000pyI0BaHUS
; IPOBEJICHUE 3SICTBA, V-IIK-2 YMeTh:
MPEABAPUTEIILHOTO | TPAHCHOPTHBIX ONEepaTUBHO MPUHUMATH U
TEXHHUKO- CUCTEM U UX pean30BbIBAThH PELICHUS
HKOHOMHUYECKOTO OOBEKTHI (B pamMKax JOHKHOCTHBIX
000CHOBaHUS 00s13aHHOCTE);
MPOEKTHBIX MPOU3BOUTH aHAIH3
peuieHnit MPOEKTHOM IOKYMEHTAIUHU
Y BbIJIaBaTh 3aMEYAHUS U
PEIOKEHUS
B-TIK-2 Bnanets:
HaBbIKAMHU 00OCHOBaHUS
IPUHATBIX PEIICHUN HA
OCHOBaHUU TpeOOBaHUN
HOPMAaTUBHOM
JIOKYMEHTaIu1
Opranuzanus, Onexrpuueckue | [IK-6 Criocoben 3-11K-6 3HaTh: nopsaok
oOecrieueHue 3ajaH- | CTaHIMH U MO/~ | OCYILIECTBIISITh U3MEHE- IPOU3BOJICTBA ONEPATUB-
HBIX TUCTIETYEPCKUX | CTAHIUU; HUE CXEM COCIMHECHHM HBIX MIEPEKIIIOUCHUN U Be-
rpadukoB 1 cOOMIO- | AIEKTPOIHEPre- | CETU U YIPABISTh PEXKHU- | IEHUS ONEPATHBHBIX

JIEHUE HAJIeKHOCTU
Y 3KOHOMUYHOCTH
PeXUMOB pabOThI

THYECKHE CH-
CTEMBI U CETH;
CHUCTEMBI
3JIEKTPOCHA0-
KESHHS TOPOJIOB,
MIPOMBIIIIJICH-
HBIX TIPEITPHSI-
THUH, CEIILCKOTO
XO3SMCTBA,
TPAHCIIOPTHBIX
CHUCTEM M UX
00BEKTHI

MaMu paboT AIEKTPO-
o0opynoBaHus B
HOPMAJIbHBIX H
aBapUITHBIX PEXKUMAX

NIEPETrOBOPOB; TUKBHUIAIINN
TEXHOJOTHYECKHUX HapyIiie-
HUU B DJIEKTPUYECKOH Ya-
CTH; XapaKTepHbIE
HEUCIIPABHOCTH H MTOBPE-
*knaenus ITO, crmocoObI UX
MpeAyNpEeXKACHHUS, ONpee-
JICHHS U YCTpaHEHUS
V-IIK-6 YMmeTh: ocymiecTs-
JSTH ONEPATUBHEIE TTEPETO-
BOPBI U 0QOPMIISATH
OTIepaTHUBHYIO TOKYMEHTa-
LUI0; KOHTPOJIUPOBATH pe-
KUMBI pabOTHI TypOOTeHe-
paTopoB, TpaHchopMaTo-
pOB, aBTOTpaHC(HOPMATOPOB
Y IIYHTHPYIOIINX PEaKTO-
POB, a TaKXe MPOU3BOAUTH
W3MCHEHHUS B CXEMax JJIeK-
TPUUECKUX COCTMHEHHIA
o0bekTa mpodeccruoHamb-
HOM J1eATeThbHOCTH

B-IIK-6 Bianets:
HaBBIKaMU pabOTHI C COBpE-
MEHHBIMH CHCTEMaMH
yImpaBieHus, coopa u mnepe-
Ja9d JAHHBIX, TOCTOSTHHOTO




MOHUTOPHUHTA COCTOSHUS
000opyI0BaHMs, TAPaMETPOB
€ro pexuma paboThl U UX
aHam3a

3agaum BOCIIHTAHHUS, P€AIN3YEMBIC B PaAMKaX 0CBOCHUA JUCIHUILINHDBI
B nponecce ocBoeHMS TaHHOW JUCLUIIIMHBI PEATU3YIOTCA CAEAYIOIKE 3a4a9d BOCIIUTAHUS:

Hanpasienue/ | Co3nanue yciaoBuii, | Ucnonb3oBanne Bocnu- | BoBiieuenne B pasHomia-
neJin o0ecreYnBaOIIMX | TATEJbHOI0 TOTEHIHAJA | HOBYI0 BHey4eOHYI0 [esi-
Y4eOHBIX TMCHHIINH TeJIbHOCTh
IMpodeccuo- - (hopmupoBanue Hcnonb3oBanue Bocniuta- |1.Opranusanus Hay4yHO-
HAJIbHOE BOC- | OTBETCTBEHHOCTHU 32 | TEJIBHOI'O MOTEHIMAJIA MPAKTUIECKUX KOH(PEPEH-
NnUTaHHe npoecCHOHANBHBIN | JUCHUILIUH Tpodeccro- LU, KPYTJIBIX CTOJIOB,
BBIOOp, MPO(ECCHO- | HATBHOTO MOJTYJIS JUIS BCTPEY C BEAYIIUMU CIEILIU-
HaJIbHOE Pa3BUTHE U | (POPMUPOBAHUS Y CTYACH- |[QJIUCTAMU HPEIIPUITAN
npo(ecCHOHANLHBIE | TOB OTBETCTBEHHOCTH 32 HKOHOMUYECKOT'O CEKTOpa
peuienus (B18) cBoe poeccoHabHOE  |rOpoja MO BOIIPOCAM TEXHO-
pa3BUTHE TOCPEICTBOM JIOTUYECKOTO JINAEPCTBA
BbIOOpA cTyneHTaMu UHIU- |[Poccun.
BHIyaJIbHBIX 00pa3oBa- 2. YyacTtue B OATOTOBKE
TEJNbHBIX TPACKTOPUH, Op-  |[MyOIHMKAIUil B BBICOKOpEH-
raHU3alUH CUCTEMbI 00- TUHTOBBIX PEIICH3UPYEMBIX
LICHHS MKy BCEMU HAYYHBIX U3JaHHIX
ydacTHUKaMu o0Opa3oBa-
TEJNBHOTO MPOIECcCca, B TOM
YHCJIE C UCTI0JIb30BAaHUEM
HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA.
IIpodeccuo- - (hopmupoBanue 1.Mcnonp30Banue Bocu- 1. Opranuzanus
HaJIbHOE BOC- | HaBBIKOB KOMMYHH- | TaTEIhHOTO MOTEHIIMAJIA Hay4YHOT'O0 TOJXO0/Ja U YyB-
NnUuTAHUE Kallui, KOMaHJHON | JUCIUILTUH Mpodheccro- cTBa «Bce B oaHON KOMaH-

paboThI U TUIEPCTBA
(B20);

- (hopmupoBanue
TBOPUYECKOTO MHKE-
HEPHOT'O MBILUIEHHUS,
HaBBIKOB OpPraHu3a-
[IU1 KOJJIEKTUBHOU
IIPOEKTHOM J1eATENb-
Hoctu (B22)

HAJIBHOTO MOJTYJIS
JUTSL pa3BUTHS HABBIKOB
KOMMYHHKAITUU, KOMaH]I-
HOM paboTHI U TUJEPCTBA,
TBOPYECKOTO HHKEHEPHOTO
MBIIJICHHS, CTPEMIICHUS
cienoBath B npodeccuo-
HaJIbHOU AESITeNbHOCTU
HOpMaM oBesieHus, ooec-
MeYNBAIOIINM HPABCTBEH-
HBII XapakTep TPyAOBON
NEeSITeIbHOCTH U HECITY-
’KeOHOTr0 MOBEAEHUS, OT-
BETCTBEHHOCTH 32 MIPHUHSI-
TBIC PEIICHUS Yepes3 Mo/I-
TOTOBKY I'PYIIIOBBIX Kyp-
COBBIX pabOT U MpaKTUye-
CKMX 3aJIJaHHi, pEIICHUE
KeWCOoB, MPOXOXKICHHE
MIPAKTHUK U TIOJTOTOBKY
BKP.

2.Mcnonb30BaHUe BOCIIU-

JIe» 4epes3 y4acTHe CTYICH-
TOB B IIPOBEIEHUU KpYT-
JBIX CTOJIOB U CEMMHAPOB.
2. ®opmupoBaHUE
BEPTUKAIBHBIX CBA3CH U
(opManbHBIX MPaBUII JKU3-
HU TpU TPOBEICHUM CTY-
JIEHYECKUX KOHKYPCOB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

TaTeIbLHOTO NOTEHIINAJIA
JTUCITUTIINH TIpodeccro-
HaJIbHOTO MOJYJIS JIJIsL:

- (hopmupoBanus npous-
BOJICTBEHHOT'O KOJUICKTH-
BH3Ma B X0JI€ COBMECTHOTO
pelieHus: Kak MOJIENbHBIX,
TaK U IPAaKTHYECKUX 3ajad,
a TaK»Ke MyTEeM IMOJIKper-
JIEHUE palMOHAIILHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aMMO/ICICTBHS B MPO-
€KTHOM JEATEIbHOCTH
AMOITMOHATBHBIM 3 (Pek-
TOM YCIIEIIHOTO B3aUMO-
JICUCTBUSA, OLTYIIICHUEM
pocta ob1eit 3¢ pexTus-
HOCTH TP pacipeeieHun
MPOEKTHBIX 33/1a4 B COOT-
BETCTBUU C CHIIbHBIMH
KOMITIETEHTHOCTHBIMU U
SMOIIMOHAIBHBIMU CBOM-
CTBAaMH 4YICHOB IPOEKTHOU
TPYIIIbL.

ITpodeccno-
HaJIbHOE BOC-
NnuTAHUE

- ¢dopmupoBa-
HUE npodeccuo-
HaJIbHOU OTBET-

CTBEHHOCTH B 00Ja-
CTH HCCIEeI0BaHUs,
MPOSKTUPOBAHHSI,
KOHCTPYHPOBAHUS U
OKCIUTyaTalliyl  TeTl-
JOTEXHUYECKOTO
u(IHII) BIEKTPOTEX-
HUYECKOro  00opy-
noBaunus (B28);

- dbopmupoBa-
HUE TBOPYECKOTO
WHXCHEPHOTO MBIIII-
JICHUSI U CTPEMIICHUS
K TOCTOSHHOMY ca-
MOCOBEPIICHCTBOBA-
HUIO B cdepe HHTe-
Ipalid HOBBIX TEX-
HOJOTHUA W MOJEp-
HU3AIMHA CYIIECTBY-
IOIIMX YHEPropecyp-
cos (B29).

1. Ucnionb3oBanue s
(hopMHUpOBaHUS TYBCTBA
JIMYHOM OTBETCTBEHHOCTHU
B 00JIACTH HCCICIOBAHUS,
IIPOEKTUPOBAHUS, KOH-
CTPYHPOBAHUS U YKCILTya-
TallMM TETNIOTEXHUYECKOTO
n(JI1I) AIEKTPOTEXHUYE-
CKOro 000py10BaHUs BOC-
MUTATEJILHOTO MOTEHIHAala
6110Ka MpoeccCHOHABHBIX
nucuuruing: [Ipoektupo-
BaHUE U ONITUMU3ALNS
YCTAaHOBOK IO CHa0KEHUIO
sHeproHocutensimu/ [Ipo-
€KTUPOBAHUE CUCTEM DJICK-
TPOCHAOXKEHUS POMBIILI-
JICHHBIX TPeATPHSI-
tuit/IIpoekTupoBanue cu-
CTEM DJIEKTPOCHAOKESHUS
rOpO/JIOB;
Anropur™muzanus 1 Mojie-
JUPOBaHKE B TEILJIODHEPTe-
THKE U TEIIOTEXHOJIOTUH/
MareMaTHueCKUE MOJIEIH
(U3NYECKUX MPOLIECCOB B
ANEKTPOTEXHUKE U JIEK-
TPOIHEPTETHKE,
OO0ciief0Ba”Ke U UCIIBITA-

1. Opranu3zanus u
IIPOBEICHUE  DKCKYPCHI,
HAYYHO-TIPAKTHYECKIX

KoH(epeHuuii, (GopymoB,
KPYIJIBIX CTOJIOB, BeOMHa-
pOB 1O BompocaMm mpodec-
CHOHAJIBHON JEATEIbHOCTH

2. VYuactue B CTyneH-
YeCKUX  OJIMMIAATaxX U
KOHKypCax Hay4YHBIX IPO-
€KTOB, TBOPYECKHX MEpO-
PUSATHSAX, KOHKypcax
npodeccuoHalbHOTO  Ma-
CTEpCTBa, B TOM YHUCIIE TIO
cranaaptam WorldSkills.

3. Vyactue B Tmoaro-
TOBKE MyOIHKaIUil B Mepu-
OJIMYECKUX HAYYHBIX H3/a-
HUSX;

4, Yyactue B nesaTein-
HOCTH CTYZCHYECKOTO
HAY4YHOTO 001IecTBa




HUE TEII03HEPTeTUYECKO-
ro 000pyI0BaHUS TIPO-
MBIIIJICHHBIX PEATPHsI-
Tui/ Peneiinas 3ammra u
ABTOMATHU3AIIHS DJICKTPO-
IHEPTETUYECKUX CUCTEM.
DNEeKTPUUYECKHUE CTAHIINH U
MOJICTAHITNH;
DNEKTPOIHEPTEeTUYECKUE
CUCTEMBI U CETH;
DnekrpocHadxenue; Oc-
HOBBI TPOCKTHPOBAHHUS
ANEKTPOOOOPYIOBAHUS;
DneKTpoOMeXxaHUYeCcKue
MIePEXO/IHbIE MPOLIECCHI B
ANEKTPOIHEPIeTUYECKUX
CUCTEMaX.

Harnerarenu u TerioBbie
JBUTATEIN

KorenbpHbIC yCTAaHOBKH U
MaporeHepaTopsl
[IpoekTupoBanue 1 ONTH-
MH3alHs YCTAaHOBOK IO
CHa0XEHHUIO YHEPTOHOCH-
TEJSIMH

DHEPreTUYECKUEe CUCTEMBI
oOecrieueHus Ku3Heaes-
TEJIbHOCTH NPEIITPUATUN
OU3NKO-XUMUYECKUE OC-
HOBBI TETUIODHEPTeTHYC-
CKUX M TeTJIOTEXHOJIOTH-
YECKUX MPOIIECCOB
DU3UKO-XUMHYECKHE OC-
HOBBI ITOJITOTOBKH Pabovmx
TEJ U TETUIOHOCUTENEH B
TETUIODHEPTETHKE U TETLIO-
TEXHOJIOTHIX
DHEpProucrnoab30BaHue B
BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTHSIX

OCHOBBI HH)XEHEPHOTO
MIPOCKTHPOBAHMSI U CUCTE-
MBI aBTOMaTHU3UPOBAHHOTO
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ckux cucremax. OcoOeHHOCTH
pacueTra TOKOB KOPOTKOTO 3a-
MBIKaHUS IS LEeNed peneinHon
3aIUTHI.
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TOKOBBIX 3alIUT. TOKOBas OT-
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JluctaHmoHHas 3amura
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* - COKpalleHHOe HauMeHOBaHUEe (POPMbI KOHTPOJIS



** - cymMMa MakCHMMaJIbHBIX OayuioB joikHa ObITh paBHa 100 3a cemecTp, BKIIIOYAsl 3a4eT
(wn) sK3amMeH
CoxkpaiieHHOe HauMEHOBaHKE (POPM TEKYIIIETO KOHTPOJIS ¥ ATTECTAI[H Pa3/IeIIOB:

Oo60o3nauenue | [TonHoe HaMMeHOBaHME
T TectupoBanue
) DK3aMeH

Copep:xaHue JEKIIMOHHOI0 Kypca

Tema Jiekuun. Bcero YueOHo-
Bomnpocel, oTpadaTbiBaeMble HA JIEKITUU 4yacoB | MeToaUYe-
cKoe odec-
nevyeHue
1 2 3
Jlexuus 1. OcHOBHBIEC NOHATHA U onpeaencHus. [IpuHIMIBI TOCTpOeHUs 2 OU [1-3]
CHCTEM PEJICHOM 3aIUThl U aBTOMATUKH. JIN [4-8]
Uro Takoe mpoTUBOaBapuiiHas aBTOMAaTUKa U peneliHas 3amura? OCHOB- 11 [9,10]
HbI€ TIOHSATHSA, TEPMUHBI M OMNPEICIICHUs, XapaKTepU3YIOUIHe CBOMCTBA WP [11-15]
cucTeM peneiHoi 3auuThl. OO0IIKMe MPUHLIHUIIBI TOCTPOCHUSI CHCTEM pe- NOC [16]
JICHON 3aIuUThl U aBTOMAaTUKU. OCHOBHBIE BUJIBI MOBPEKICHUI B AJIEK-
TPOIHEPreTHUECKUX cuctemax. M3meputenbHble Ipeodpa3oBaTenu B Iie-
nsax penerdHo 3amuThl. CXeMbl COEAMHEHHS BTOPUYHBIX OOMOTOK
TparcGopmMaTopoB 1 0OMOTOK pere. KoaphuimeHt cxemsl.
Jlexums 2. TokoBble 3amuThl. O01IHE CBeeHUs. TOoKOBast OTCeuKa 2 O [1-3]
ToxoBble 3amuThl. OOIIME NPUHIUIBI MOCTPOEHMS] TOKOBBIX 3allIUT. JIN [4-8]
CniocoObI obecrieyeHus CEEKTUBHOM paOOThl TOKOBBIX 3aIIHT. 11 [9,10]
ToxoBas orceuka. 3oHa AecTBUsA. CXeMbl TOKOBBIX OTCEUEK Ha MOCTOSH- WP [11-15]
HOM omnepaTuBHOM Toke. Tok cpabarbiBaHHs oTcedyku. HecenekTHBHBIC NOC [16]

TOKOBbIe O0Tceuku. CriocoObl oOecreyeHus CeeKTUBHOTO JISHCTBUS Hece-
JIEKTUBHBIX TOKOBBIX OTCEYEK.

MakcumanbHasi TOKOBas 3allUTa CO CTYIIEHYaTOW XapaKTEpUCTUKON Bpe-
MEHU cpabaTbIBaHUS.

MakcumanbHas TOKOBasg 3alluTa CO CTYNEHYaTOM XapaKTEPUCTHKOM.
Crioco6b1 oOecrieueHHs CEIeKTHBHON paboThl. Cxembl MaKCUMalbHOU
TOKOBOH 3aIllUTHI C HE3aBUCUMOM BBIIEPIKKON BpeMEeHH cpaOaThIBaHUS HA
IIOCTOSIHHOM OIIEPAaTUBHOM TOKE. UyBCTBUTEIBHOCTH MAaKCUMAaJIbHOU TO-
KOBOM 3amuThl. Be10op Toka cpabaThIBaHMsI U BBLIEPKEK BpeMEHH cpaba-
THIBaHUSI MAKCUMAJIbHBIX TOKOBBIX 3aLIUT.

MakcumanbHasi TOKOBasi 3alllUTa C 3aBUCHUMOW OT TOKAa XapaKTEPUCTUKON
BpeMeHU cpabaThIBaHMS.




Tema Jekuun. Bcero Yu4eOHo-
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU 4yacoB | MeToaU4e-
cKoe odec-
nevyeHue
1 2 3
Jleknus 3. MakcumanbHas TOKOBas 3alllUTa ¢ 3aBUCUMOM OT TOKa Xapak- 2 O [1-3]
tepuctukoid. CriocoObl 0OeCTieYeHHsI CEJIEKTUBHON pabOThI 3aIlllUT C 3a- JI [4-8]
BHCHMOM OT TOKa XapaKTepUCTUKOU cpabaThiBaHus. CXeMbl MaKCUMaJlb- I [9,10]
HOM TOKOBOH 3aIlMTHI C 3aBUCUMOM OT TOKa BBIJICPKKON BpeMeHH cpaba- WP [11-15]
THIBaHUSI. HNOC [16]
TokoBast TpexcTyneHyaTas 3aluTa.
Bri6op nmapamerpoB cpabaThIBaHUsS TPEeXCTyNeHUYATOM 3amuThl. OleHka
YyBCTBUTEIBHOCTHA TPEXCTYIIEHYATOM TOKOBOM 3alUTHI. /[narpamMmma BbI-
JEp>KeK BPEMEHH TPEXCTYINEHYAThIX TOKOBBIX 3allUT.
TokoBast HaripaBJIeHHAs 3allUTA.
Haznauenwue. Pene nanpaBnenusi momHoctd. Cxema u BbIOOp mapamer-
pOB cpabaThlBaHUS MaKCUMAJIbHONW TOKOBOW HANpaBICHHOW 3alllUTHI.
MaxkcuManbHasi TOKOBasi HampaBleHHas 3amuTa. ToKoBas HampaBlIeHHAs
OTCEUKa.
Jlexuwms 4. AuddepeHunanbHbie 3aIIUThI. 2 OU [1-3]
Haznauenue. [lpuHUOmn neicTBus MpOAONBHON MU QepeHraIpHol 3a- JIU [4-8]
muThl. Tok HeOanmaHca. BeiOop mapaMeTpoB cpabaThIBaHHS MPOIOTBHOM I [9,10]
nuddepeHIaIbHON 3aIInTHI. WP [11-15]
NOC [16]
Jlexuums 5. JlMcTaHIIMOHHAS 3aIlIMTA. 2 OU [1-3]
[Ipumenenue. 3onbl nericTBus. CxeMa TPEXCTYIEHYaTON AUCTAaHIIMOHHON JI1 [4-8]
3aIIUTHl HA TIOCTOSIHHOM OIIEPAaTHBHOM TOKe. BBIOOp coOmpoTHBIEHUS I [9,10]
cpabaThIBaHUS U OIIEHKA YyBCTBUTEIbHOCTH JUCTAHIIMOHHOW 3aIUTHI. WP [11-15]
NOC [16]
Jlexuus 6. 3alUThI, ycTaHABIMBaeMble Ha TpaHChopMaTopax 2 O [1-3]
3amuThl, yCTaHABIMBaeMble Ha TpaHc(opMaTopax AJs BBISIBICHUS BHYT- JIN [4-8]
peHHux noBpexaeHui (TpedoBanus [1YD). T'azoBas 3ammra. TokoBas [N [9,10]
OTceuKka, MakcuMaibHas TOKoBas 3amuta. Juddepennumanbuas 3amura WP [11-15]
TpaHcopmaropa. Toku HebanmaHca B AudQepeHIraTbHON 3alIuTe NOC [16]

TpaHcopmaropa. Bribop mapamerpoB cpaOaThiBaHMs. 3aluTa TpaHC-
dopmaropoB ot BHemHUX K3 u neperpy3ok. Beibop nmapamerpoB cpaba-
TBIBaHUS 3aIIUT.

3ammThl TMHUN 3nekTponepenaun (TpedoBanus [1YD).

Bugpl 3amur, ycTaHaBIMBaeMbIX Ha JIMHUSAX AJIEKTPONEpeaayd ¢ Hampsi-
s)kenreM 35 kB u 110-220 kB.

3amuThl eKTpoaBUraTeneit (tpedoanus [1Y D).

Bupl 3ammT, ycTaHaBIMBAEMBIX Ha DJIEKTPOJABHUTATEISIX ¢ HOMHHAIBHBIM
HanpspkeHueM Boile 1 kB. Cxemsl 3amuT, BEIOOp mapaMeTpoB cpadaThl-
BaHUS U IPOBEPKA YYBCTBUTEIHHOCTH 3aIIHT.

3anuThl FeHEPaToOpoOB.

OCOo0eHHOCTH 3alUT FeHepaTopoB, paboTaIuX B OJ0Ke ¢ TpaHChopMa-
TOPOM, ¥ T€HEPaTOpoB, pabOTAIOLINX Ha COOPHBIE IIIMHBI.
ABTOMaTH3aIM 2JEKTPOIHEPTETUUECKUX CUCTEM.




Tema Jekuun. Bcero YuebHo-
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU 4yacoB | MeToaU4e-
cKoe odec-
nevyeHue
1 2 3
ABTOMaTHYECKOE TMOBTOPHOE BKJIIOYCHHE HA JIMHUAX 3JICKTPOIEpeladH.
Haznauenue. Boei6op nmapameTpoB cpabaTbiBaHUsI.
ABTOMaTHUYECKOE BKIIIOUEHHUE PE3epBHOro nurtaHus. Beibop mapameTpoB
cpabaTpIBaHMS.
ABTOMAaTHuYECKas 4aCTOTHAs pas3rpy3ka
IlepeyeHb NpaKTHYECKUX 3aHATHH
Tema npakTuyeckoro 3ansaTus. Bonpocsl, orpadarsiBaemMble Ha npak- | Bcero Yu4eOHo-
THYE€CKOM 3aHATHHU 4acoB | MeTOANYECKOe
obecreyeHue
1 2 3
Tewma 1. TokoBas TpexcTyneHyaTas 3aluTa 4 OU [1-3]
Pacuer TpexcTyneH4aToil TOKOBOM 3alIUTBI OT MHOTO()a3HBIX KOPOTKHUX JIN [4-8]
3ambikanuii (K3) B ceTu ¢ 0IHOCTOPOHHUM MTUTAHHEM. 11 [9,10]
Pa3paboTka pa3HECEHHBIX CXEM 3alllHT. WP [11-15]
NOC [16]
Tema 2. luddepennmanpuas 3amura cOOpHBIX MKH. JMCTaHIIMOHHAS 3a- 4 OU [1-3]
LUTa JIMHUH DIIEKTPOIEpeIayn. AU [4-8]
Pacuer muddepennmansHoit 3amuThl muH. OnpeaeneHne napaMmeTpoB I1- I11 [9,10]
cTaHIMoHHOM 3ammThl JIDII. WP [11-15]
NOC [16]
Tewma 3. duddepennnansuas 3ammra TpanchopmMaTopos. 2 OUn [1-3]
Pacuer nu¢depennmanbHoi 3aUThl TPaHC(HOPMATOPOB. AU [4-8]
IT1 [9,10]
WP [11-15]
NOC [16]
Ilepedyennb 1a060paTOPHBIX padoT
Tembl 1a6opaTopHbIX padoT. Bonpocsl, oTpadaTbiBaeMble HA J1adopa- Bcero | YueOHo-
TOPHOM 3aHATHH 4acoB | MeToaUve-
cKoe odec-
neyeHue
1 2 3




MaxkcumanbHasi TOKOBas 3allUTa/OTCEYKa JBYX JIMHUH S3JIEKTpoONepenauyu ¢ 4 OU [1-3]
OJHOCTOPOHHHUM MTUTAHUEM JIN [4-8]
[TpononpHas auddepeHnmanpHas 3aluTa JUHAN AJIEKTPoIepeaadn 2 111 [9,10]
WP [11-15]
JuddepennmansHas 3ammra Tpanchopmaropa 4 MOC [16]
SaHaHl/lﬂ JJIA CaMOCTOATEIbHOM paﬁoTLI CTYACHTOB
Bomnpocsl 111 caMOCTOSITEILHOTO U3YUYeHUs (3aaHusl) Bcero Yyeono-
4acoB | MeTOAHU-
yeckoe
obecme-
YyeHHe
1 2 3
BexTopHble quarpaMmbl U pacdeT TOKOB KOPOTKOTo 3aMbIkaHus. OcoOeHHO-
CTH pacyeTa TOKOB KOPOTKOI'O 3aMbIKaHUs JUIsl peneitHoi 3ammutsl. OaHo-
(da3zHble 3aMBIKAHUSI B CETAX C TIYyXO 3a3eMJIEHHOM M H30JUPOBAHHOM
HEUTpPabIO.
Pacyer TOKOB KOpPOTKHMX 3amblkaHus. V3MepurtenbHble MpeoOpa3oBaTenu B
Hensx peneHoi 3amuTbl. COOTHOILIEHUSI TOKOB U HAIPSHKEHUM MPH KOPOT-
KHX 3aMbIKAHUSX B JIMHUU U 32 TpaHC(HOPMATOpaMU CO CXEMaMH COSIMHEHHIMA
Y/A-11 u A/Y-11. CxeMbl COeAMHECHHSI U3MEPHUTEIBHBIX TPAHC(HOPMATOPOB. 18
Koaddumment cxemsi.
Tpanchopmaropbl Toka U HampsKeHUs Ui penelHol 3amuTsl. KoHCTpyk-
1M U MAapKUPOBKA BHIBOJIOB. CXEMBbI 3aMEIICHHS U BEKTOPHBIE JTUArPaMMBbl.
[TorpemHocT TpaHCHOPMATOPOB.
Hctounuku omnepatuBHOro Ttoka. Kiaccudukanus v MapKUpOBKa pelie.
OcoOeHHOCTH COeAMHECHHUS OOMOTOK TpaHC(HOPMATOPOB TOKA, HAMPSIKCHUS
U perne
ToxoBeie 3ammThl. OOIIKME MPUHIUIBI TOCTPOSHUST TOKOBBIX 3amuT. Crioco-
Obl 00ecrieueHus CEIEKTUBHOM pabOThl TOKOBBIX 3aIlIUT. OM [1-3]
ToxoBas orceuka. 30Ha gercTBUS. CXEMBI TOKOBBIX OTCEYEK HA ITOCTOSHHOM TV [4-8]
orepaTUBHOM Toke. Tok cpabaTbiBaHUSI OTCeukH. HeceneKTUBHBIE TOKOBBIE TTH [9,10]
orceukd. CriocoOnl 00ecIIeYeHUsI CEJIEKTUBHOIO HEHCTBUSA HECEIEKTUBHBIX 1P ’[11_
TOKOBBIX OTCEYEK. § } 15]
MakcumanbHasi TOKOBas 3alllUTa CO CTYMEHYATON XapaKTepUCTUKON BPEeMEHHI TOC [16]
cpabaThIBaHuUS.
MakcumanbHasi TOKOBas 3allliTa CO CTYMEeHYaTol XapakTepuctukoil. Croco-
Obl oOecrieueHus: CeNeKTUBHON paboThl. CxeMbl MaKCUMaJIbHOW TOKOBOM 3a-
IIUTHl C HE3aBUCUMOM BBIJIEP)KKON BpEeMEHU cpalaThIBaHUSI HA MOCTOSTHHOM
ONEepaTUBHOM TOKE. UyBCTBUTENBHOCTh MAKCUMAJIbHON TOKOBOM 3alllUTHI.
Bre16op Toka cpabaTbiBaHUS U BBIIEP)KEK BpEMEHH cpaOaThIBaHUSI MaKCH- 52

MaJIbHBIX TOKOBBIX 3aIlIUT.
MakcumanbHasi TOKOBas 3alllATa C 3aBUCUMOM OT TOKa XapaKTEPHUCTHKOU
BpeMEeHU cpabaThIBaHUSI.

MakcumanbHasg TOKOBasi 3allldTa C 3aBUCMMOW OT TOKa XapaKTEPHCTUKOM.
CriocoOb1 oOecrieueHHs CeNEeKTUBHONW paboTHI 3alllUT C 3aBUCUMON OT TOKa
XapaKTepUCTHKON cpabaThiBaHMs. CXeMbl MaKCUMAJIbHON TOKOBOM 3alIIUTHI C
3aBUCUMOM OT TOKa BBIJEPKKOW BpeMEHU cpabaThIBaHUSI.

Pacuer ycTtaBok MakcHMalbHBIX TOKOBBIX 3amuT (MT3) B cetn ¢ 0HOCTO-
POHHUM IIUTAHUEM.

Pacuer ycTtaBok MakcHMabHBIX TOKOBBIX 3amuT (MT3) B cetu ¢ 0OHOCTO-
ponHuM nutanueM. IIpoBepka uysctBuTenbHocTH MT3. Bribop cxem 3a-
TITUT.




TokoBas TpexcTyneHyaTast 3allnTa.

Br16op mapameTpoB cpabaTbiBaHUS TPEXCTyNeHYaTon 3amuThl. OleHKa JyB-
CTBUTEJIIBHOCTU TPEXCTYIIEHYATOW TOKOBOW 3aIIUTHI. J[MarpamMma BBIIEPIKEK
BPEMEHM TPEXCTYNEHYAThIX TOKOBBIX 3aLUT.

TokoBas HalpaBJIeHHAas 3alUTa.

Haznauenue. Pene Hanpasinenus momHoctd. Cxema M BBIOOp IapaMeTpoB
cpabaThIBaHUsT MAaKCMMaJIbHOW TOKOBOM HampaBieHHON 3amuThl. Makcu-
MaJibHasi TOKOBAs HalpaBieHHas 3aliuTa. ToKoBas HapaBJIEHHAs OTCEYKa.
PacueTr TOKOBBIX HAIlpaBICHHBIX 3aIIUT OT MHOTO(a3HbIX K3 B paananbHOiM
CETH C ABYXCTOPOHHUM ITUTaHUEM

Tokossie 3amute! JIDII, cOopHBIX mIKMH. MeTonuka pacyeTra U 00J1acTh Mpu-
MeHeHUsl. MeToiMKa NOCTPOEHUs IPUHIMIHAJIBHBIX CXEM 3alluT.
Juddepennunanbubie poaoiabHAs U MONepedHas 3anmra. Meroauka pacue-
Ta U 00JIaCTh IPUMEHEHUs. MeTouKa MOCTPOEHUS TPUHLIUIINAIBHBIX CXEM
3aIluT. 52
JucraHuvoHHas 3amuTa. Meroauka pacuera U 06JacTb npuMeHeHus. Me-
TOJIMKA ITOCTPOEHMSI IPUHIIMINAIBHBIX CXEM 3aLUT.

3aiuTel TeHEpaToOpoOB, TPaHC(HOPMATOPOB, IJIEKTPOABUIATEIEH, IIIMH CTaH-
IM{ ¥ noacTaHumil. Meronuka pacdera. Meroauka noCTpOEHUsT IPUHIIMAIIU-
QJIBHBIX CXEM 3alLHUT.

ABTOMaTHKA MPEKpaIleHUs aCHHXPOHHOIO pexuma. ABTOMaTHKa HOpMaJlb-
HBIX PEKUMOB 3JIEKTPOIHEPIeTUUECKUX CUCTEM. Pe3epBupoBaHue NeicTBUSA
pENEHHON 3alMThI U BBIKIIFOYATEIEH.

3amuThl, yCTaHaBIMBaeMble Ha TpaHchopMaTopax AJisl BBIIBICHUS BHYTpPEH-
HUX noBpexJeHuil (tpedoBanus [1YD). ['a3oBas 3amura. TokoBas oTceuka,
MaKkcuMalibHast TokoBas 3aumrta. Juddepenuunansnas 3amura Tpanchopma-
topa. Toku Hebamanca B auddepeHnnanbHOM 3ammre TpaHchopMmaTopa.
Bri6op mapamerpoB cpabaTbiBaHus. 3aniura TpaHC(HOPMATOPOB OT BHELIHUX
K3 u neperpy3ok. Beibop mapameTpoB cpabaThIBaHHs 3aIUT.

3amuThl TUHUN dekTponepeaaun (Tpedosanus [1Y D).

Bunpl 3ammT, ycraHaBIMBAaEMBbIX Ha JIMHUAX 3JIEKTPONEpENauyyd C HampshKe-
HueMm 35 kB u 110-220 xB. Pacuer 3amut napamienbHbIX TUHUH.

3ammThl aeKTpoBuraresneit (tpedosanus [1Y D).

Bunpl 3ammT, yCTaHaBIMBAEMbIX Ha 3JEKTPOJABUTATENSAX C HOMMHAJIbHBIM
HarnpspbkeHueM Beime 1 kB. Cxemsl 3amuT, BEIOOp MapaMeTpoB cpabaThiBa-
HUS W TIPOBEPKa YYyBCTBUTEIBHOCTH 3alMT. Pacuer mapameTpoB 3aliuThl
BJIEKTPOJIBUTATENCH.

3aluTel FEHEPAaTOPOB.

Oco0eHHOCTH 3alUT FeHePaToOpoB, padoTarlIuX B OJ0Ke ¢ TpaHCPOopMaTO-
POM, M TeHepaTopoB, paboTarImuX Ha cOOpHbIE MHKHBL. Pacuer mapameTpos
3alUThl TEHEPATOPOB.

ABTOMaTH3a1Us JIEKTPOIHEPIETUUECKUX CUCTEM.

ABTOMaTHYECKOE TMOBTOPHOE BKIIOUEHHE HA JIMHHUAX 3JIEKTPONEepesayu.
Ha3znauenue. BbiOop mapameTpoB cpabaTbIBaHUS.

ABTOMaTHYECKOE BKIIIOUEHUE pE3epBHOrO0 NHUTaHMs. BpiOop mapameTpoB
cpabaThIBaHuUs.

ABTOMaTHUECKas YaCTOTHAs pa3rpyska
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PacueTrHo-rpaduueckasi padora He MpeIyCMOTPEHA YUeOHBIM IUIAHOM

Kypcosasi padora
KypcoBas pabota BemosiHsieTcst Ha o0nryro Temy: «lIpoekTupoBanue peiaeitHOM 3aiThl y9acTKa

AJIEKTPUYECKON CETH» C BapHallMen 3aJJaHuid MPETo/IaBaTeeM.



3amaHue Ha KypcoBYIO paboTy: pa3paboTaTh 3alllUTy y4acTKa 3JIEKTPUUYECKON CETH, COCTOSIIETO
U3 HECKOJIbKUX JIMHUH 3JIeKTporiepeiadyl U TpaHC(hOPMaTOPHBIX MOACTaHIMMA. McXoaHBIMU TaHHBIMU
CIIy’)KaT OJHOJIMHEHHBIC DJEKTPUYECKHE CXEMbI; OCHOBHBIE MMapaMmeTphbl JIMHUW DSIEKTPOIepenadH,
TpaHCHOPMATOPOB, IEKTPUICCKUX HATPY30K M HX COOCTBEHHBIX 3aIIIHT.

ANTOPUTM BBHITIOTHEHHUS:

1. TmarenbHO M3Yy4UTh KOHPUTYPALUIO IIEKTPUYSCKOW CETH, MPOIyMaTh BAPUAHTHI MUTAHUS
rpynn norpedureseil B HOpMaJIbHBIX U IIOCIEaBAPUNHBIX PEKUMaX padOThI JIEKTPUUECKON CeTH, Mpe/I-
JIOKUTH aJTOPUTMbI Pa0OTHI ABTOMATUYECKUX YCTPOMCTB JJIsi oOecredeHus] HaJA€KHOTO 3IIEKTPOCHA0-
KEHHs MOTpeduTeNield B KPUTHUECKUX cUTyalusx. [myOuHa mpopaOOTKU JTaHHOTO BOIIpOca B 3HAYU-
TEJIbHOU CTENEHH ONpeeiseT IPUHUMAaEMbIe JJajiee PEeLCHUsI.

2. CocTaBUThH CXEMBI 3aMEIIEHUS YYACTKA CETH B PA3IMUHBIX PEKUMAX €ro padOThI, ONPEICITUTh
pabourie TOKH ¥ BbIOpaTh CEUEHUsS MPOBOJOB JIMHUHN AJIEKTPONEpeadn, pacCuuTaTh MapaMeTpbl CXeM
3aMeIICHUS.

3. Paccuntarh TOKM KOPOTKOTO 3aMBIKAHHS IS MAKCUMAJIBHOTO PEeKMMa pabOThl 33aJaHHOTO
y4dacTKa 3JEKTpUUecKoi ceTH. s BbIOOpa THUIIOB M YCTABOK 3alIMT, a TAKXKe VIS MPOBEPKU UX UyB-
CTBUTEIILHOCTH, HEOOXOIMMO 3HATh 3HAYEHHS TOKOB B MECTAaX YCTAaHOBKH 3aIlUT B HOPMAJIbHBIX JKC-
TUTyaTallMOHHBIX PEKUMax U MpH KOpOTKUX 3aMbikaHusaX (K3) B pacueTHbIX Toukax. 3HaYEHHUS TOKOB
K3, cooTBeTcTBYyIOIIIME MAaKCUMAIBHOMY PEXHMY, HEOOXOAMMBI Ui BHIOOpa YCTaBOK 3allHT, a 3Ha4Ye-
HUs TOKOB K3 B MUHHMManbHOM peXHME paccMaTpUBaeMOW CETHU — JJISl MPOBEPKH UYBCTBUTEIBHOCTH
3aIIHT.

4. PyKOBOJICTBYSICh HOPMATHBHBIMHU JIOKYMEHTAMH W Y4€OHOW JTUTEpaTypol BHIOpaTh THIIHI 3a-
IIUT, YCTAHABIIMBAEMBIX Ha JICKTPOYCTAHOBKAX B COOTBETCTBHH C 33JaHUCM.

5. IIpoBecTr pacueT ycTaBOK 3alllUT; OICHUTHh YyBCTBUTEIHHOCTH 3AIUT; COCTABUTH UX TOJHBIC
ANEKTPUYECKUE TPUHIIUTHAIBHBIE CXEMBI.

6. [IpoBecTu mpoBEpOUYHBIE PacUeThl HATPY30K U3MEPUTEIBHBIX TPAHC(HOPMATOPOB TOKA U HATPSI-
KEHHS U, B CIIy4ae He0OXOIMMOCTH, OTKOPPEKTHPOBATH MPUHSTHIC PAHEE PEILICHUSI.

7. 3aKIIOYUTENBHBIM 3TAllOM MPOEKTUPOBAHUS SABISIETCA O(OpPMIICHUE MOSICHUTEILHON 3aUCKU U
rpadu4eckoit yacTu padboTHI.

Odopmnenue KypcoBoit pabOTHI.

B 00beM BEITIOMHSIEMOM KYPCOBOH paOOTHI BXOAWT MOSICHUTEIbHAS 3aITMCKa CO CXEMaMHM 3alllUThI
Y aBTOMAaTHKH (B COOTBETCTBUH C 33/IaHUEM) B Mpefenax 25-35 cTpaHuil.

[TosicautenpHas 3amucKa MpeacTaBiseT co00il TEKCTOBYIO YacTh KypcOBOU paboOThl, 0popMIIeH-
HYIO B BUJIE MIEPETICTEHHON OpPOIIIOPHI.

[TosicuuTenpHas 3amiCKa HAYMHACTCS TUTYJIBHBIM JINCTOM, HA KOTOPOM YKa3bIBaeTCsl TeMa Kyp-
coBoi paboThl, (paMHUIUU U MOANUCH PYKOBOAUTENS U MCIIONHUTENS. 32 TUTYABHBIM JIUCTOM CIIETyeT
3aJlaHue C MCXO/JHBIMU JaHHBIMU, OTJIaBIICHUE, BBEJCHIE, OCHOBHOE COJIepKaHue PabOoThI, 3aKIIFOUCHUE,
CIIMCOK HCITOJIb3yeMOH JINTEPATYPHI.

CxeMbI pelleiHBIX 3allUT U aBTOMATHKH, a TaKKe OJTHOJIMHEHHBIC IEKTPUICCKUE CXEMBI BBITIOJ-
HSIOTCS KaK B MOSICHUTEJILHON 3aMMCKe, TaK U Ha OTAEIbHOM Jincte (uctax) popmara Al1-A3 ¢ coburo-
nennem aeiicteyrommx ['OCToB.

I'paduk BoInOSIHEHUSI KyPCOBO# padoThl

Cpox BbINOJHEHHS 110

He/lpeIsIM Y4eOHOro ceMecT- BoinosiHeHHast pa0oTa 110 MPOEKTY
pa
1 Brigaua 3amanuii

2 AHann3 KOHQUTYpallly y4acTKa 3JIEKTPUUECKON CeTH




Cpok BbINOJTHEHUS 10
HeJeJsIM y4e0OHOro ceMecT- BoinosiHeHHast pa0doTa Mo MPOeKTy

pa

CocraBiieHHE CXEMBI 3aMEUICHUS Y4acTKa CETH B Pa3IMYHBIX
pexumMax ero paboTbl, onpeneneHue paboyux TOKOB U BHIOOP

4 . . N
CE€YCHUH IPOBOJOB JIMHUK JJIEKTpOIlepeaay, pacu€T napaMeTpoB
CXEM 3aMeIlEHUs

5 Pacuér TOKOB KOPOTKOIO 3aMbIKaHUs JJI1 PA3JIMYHBIX PEKUMOB
paloThI 3aJJaHHOTO Y4aCTKa 3JIEKTPUUYECKON CeTH

7 Bb10op THIOB 3aIMT, yCTaHABIMBAEMBIX HAa OOBEKTAX 3allUIIa-

€MOM AJIEKTPUYECKON CETH.
10 Pacuer ycTaBok 3aluT; OIIEHKAa YyBCTBUTEILHOCTH 3aITUT
[IpoBepouHbIe pacueThl HATPY30K U3MEPUTEIBHBIX TpaHcopma-

1 TOPOB TOKA W HATIPSDKEHUS

12 YepHOBOI BApUAHT IMOJHBIX AJIEKTPUICCKUX MPUHITUITHAIBHBIX U
OTIEPATUBHBIX CXEM 3alTUT

14 YucToBO# BapHaHT MOJTHBIX JCKTPUYCCKUX MPUHITUITHATBHBIX U
OTICPATUBHBIX CXEM 3alTUT

15 [TpoBepka pacy€THO-TTOSICHUTEIILHOM 3aITUCKU

16 3aimuTa KypcoBoi paboThI

OoOpa3oBaTe/ibHbIE TEXHOJIOTMH
B cootBercTBHM ¢ TpeOoBaHUsIMHU oOpazoBarenbHoro crangapra HUAY MUOU no nampas-

gennto noarotToBku 13.03.02 «OnekTposHepreTuka U dJIEKTPOTEXHUKA» peaiu3alus KOMIIETEHTHOCT-
HOTO TMOJXO0Ja MPEeAyCMaTPUBAET IIMPOKOE UCIOJIb30BAHUE B YUEOHOM IPOIIECCE aKTUBHBIX U UHTEP-
aKTUBHBIX (DOPM MPOBEJICHUS 3aHATUH:

1) pa30op KOHKPETHBIX CHTYaIlMi MPH PEIICHUH 3aJad 10 KOHTPOJILHBIM 3aJIaHUSM;

2) pa30op KOHKPETHBIX CUTyalluid TPHU TPOBEACHUH JICKIIMOHHBIX 3aHSATHH;

3) BHeaynuTOpHYIO pabOTy B paMKax TEKyIIUX BHEAYAUTOPHBIX KOHCYIbTALUNA C LEIbIO
(GbOopMUPOBAaHUS U PA3BUTHS MPOPECCHOHANBHBIX HABBIKOB 00YJArOIIUXCS.

B pamMkax y4eOHBIX KypCOB MOTYT OBITh MPEAYCMOTPEHBI BCTPEYH C MPEACTABUTEISIMU
KOMIIaHUHM, YHUBEPCHUTETOB, TOCYJAapPCTBEHHBIX M OOIIECTBEHHBIX OpraHM3aIlMi, MacTep-KIacChl
9KCIEPTOB U CIEIUATICTOB.

NudopmaninonHble TEXHOJIOTHH, WCIOJIb3yeMble TIPH OCYIIECTBICHHUH 0O0pa30BaTEIHHOTO
npouecca no aucuumuinee b1.b.17 «Peneiinas 3ammra 1 aBTOMaTU3AMS JIEKTPOIHEPTETUUECKUX CH-
CTEMY.

1) camocrosiTenbHas paboTa CTYJIEHTOB C UCIIOJIH30BaHUEM WH(DOPMAITMOHHON CITPAaBOYHON CH-
cremel 1OC;

2) akTuBHas paboTa C COBPEMEHHBIMHU MaKeTaMH MPHUKJIAJHBIX MpOTrpamMM s 00paboTKH pe-
3yJbTaTOB AKCIIepUMeHTaNbHBIX qaHHbIX (Mathsoft MathCad, Microsoft Office) u B cucteme aBromaru-
supoBaHHoro npoektupoBanus (ACKOH Kommac 3D) nyst pa3paboTku cxeM Ieneil peneifHon 3aiuThl.

[IpakTrueckas MOATOTOBKA MPU peaTu3alii y4eOHOW NUCIMIUIMHBI OPTaHU3yeTCs MyTeM MpOo-
BEJICHUS TIPAKTUYECKUX 3aHATHH, MPEIyCMaTPUBAIOIINX Y4acCTHE OOY4YaIOIMMUXCS B BBITIOJHEHUU OT-
JIeNIbHBIX AJIEMEHTOB paboT, CBSI3aHHBIX ¢ OyayIiel nmpodeccnoHalbHOM e TENbHOCTBIO.

[IpakTrueckass MOATOTOBKA TaKXKE BKIIOYACT B ce0sl 3aHATHS JIGKIIMOHHOTO THIA, KOTOPHIE
MpelycMaTpUBAIOT Niepenavy yueOHoi nHpopMaIuu o0ydJaronmmMces, He0OX0IUMOM TSI TOCIEYIOIIErO
BBITIOJTHEHUS padoT, CBSA3aHHBIX ¢ OyayIiei mpodeccnoHalIbHOM 1eATeTbHOCTHIO.

DoH/I OLIEHOYHBIX CPEICTB



@DOoH/T OIIEHOYHBIX CPEJCTB MO AMCIHUILIMHE 00SCIIEYnBACT MPOBEPKY OCBOCHUS IIAHHPYEMbBIX
pe3ysbTaToB 00y4YeHUs (KOMIIETCHIIUI U MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSITHI TEKYILETo, Py-
6€)I(HOFO " IPpOMCIKYTOYHOI'O KOHTPOJIA IO JUCIHHUIIIINHC.

CBs13p Mex1y (hOpMUPYEMBIMH KOMIETEHIUSAMHI U (hOpMaMH KOHTPOJISI UX OCBOCHUS IPE/ICTaB-
JIeHa B CTIEAYIOUICH Ta0uIIe:

Koax u nammenoBa-

Ne i/m HanMeHoBaHMe KOHTpPOIMPYe- | HHE HHAMKATOPA J0- HaumenoBanue
MBIX pa3/eJioB (TeMbl) CTHKEHUSI KOMIIe- OIIEHOYHOI0 CpeCcTBa
TeHI UM

Bxo01HOW KOHTPOJIb

KpaTKUE OTBETHI HA BOIIPO-
Cbl, IMCBMCHHO
ATTGCTaI_[I/IH Pas3aciioB, TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 BxoaHoit KOHTpOJIb

2 OOue cBepeHuss O peJeiHol 3a- YCTHBIN O1Ipoc B popme
nuTe. TepMUHBI U ONpeneIeHUs. cobecenoBaHuA,
OcHOBHbIE BUbI MOBPEKIACHUN B Tect — 1, nucbMeHHO
JJIEKTPOIHEPIrEeTUYECKUX  CHUCTE- 3-YK-6, Y-YK-6,

Max. OcoOEHHOCTH pacdeTa TOKOB B-VK-6;
KOPOTKOTO 3aMbIKaHUA ISl IEJer 3-I1K-1, V-IIK-1,
peneriHor 3amuThl. TOKOBBIE 3a- B-TIK-1;
muThl. OOIIKME MPUHITUIIBI TOCTPO- 3-I1K-2, V-IIK-2,
€HMsA TOKOBBIX 3amur. CrocoObl B-IIK-2;
oOecrieueHus CEJIeKTHUBHON pabo- 3-I1K-6, Y-IIK-6,
TBI TOKOBBIX 3aIUT. TOKOBast OT- B-TIK-6;

ceyka. MakcumanbHas TOKOBas
3amuTa. TOKOBasg TPEXCTyIEeHYa-

Tas 3aluTa.

3 Huddepenunanpupie 3amuTsl. [Ju- 3-YK-6, Y-VK-6, YCTHBIH orpoc B (hopme
CTAaHLIMOHHAs 3aluTa. 3allUThI, B-YK-6; cobeceJ0BaHuS;
YCTAHABJIMBAEMbIE HA OTHAEIIbHBIX 3-I1K-1, V-IIK-1, TecT — 2, TUCBMEHHO
DJIEMEHTAaX  DIEKTPOdHEpPreTHye- B-TIK-1;

CKUX CHCTeM. ABTOMAaTHKa DJICK- 3-11K-2, V-IIK-2,
TPOYHEPIETUYECKUX CUCTEM. B-TIK-2;
3-I1K-6, V-TIK-6,
B-TIK-6;
ITpomexyTouHas aTTecTanus
4 OK3ameH 3-VK-6, Y-VK-6, Bormpocs! k ok3aMeny
B-VK-6; (ycTHO)
3-I1K-1, Y-TIK-1,
B-TIK-1,;
3-I11K-2, V-TIK-2,
B-TIK-2;
3-I1K-6, Y-TIK-6,
B-T1K-6;

B kauecTBe OLIEHOUHOT0 CpeACTBa TEKYIIET0 KOHTPOJIS UCTIOIBb3YIOTCS YCMHbLUL ONPOC.
B kauecTBe OLIeHOUHOT0 CpeCTBa aTTECTAllMM pa3zelia UCIOIb3YIOTCS mecmbl.

Jl1s MpoMeXyTOUHOM aTTecTaluu NpeayCMOTPEHBI 9K3AMEHAYUOHHbLE BONPOCHL.

ITo mToram 0Oy4deHUsT BEICTABISAETCS IK3AMEH.

BOHpOCLI BXOJHOT'O KOHTPOJIA

1. Kakue CYHICCTBYIOT BUABI HOBpC)K,Z[CHHfI B DJICKTPOIHCPICTHUICCKUX cucreMax?



2. Kakue cymiecTByIOT peKUMBbI pabOThI AIEKTPOIHEPTETUYECKUX CHCTEM?

3. UTo Takoe KOpPOTKOE 3aMbIKaHHE?

4. Kakue BUJbl KOPOTKUX 3aMbIKaHUM CYIIECTBYIOT?

5. Uem oTnMyaroTCs HECUMMETPUYHBIE KOPOTKHUE 3aMBbIKAHUS OT CUMMETPUYHOTO?

6. Uem oTnmyaercs momnepevyHasi He CAMMETPUS OT MPOOIBHOM?

7. Kakoe BO3JEHCTBHE OKa3bIBAET TOK KOPOTKOI'O 3aMBIKAHUS HA TOKOBEIYIIHME JIEMEHTHI U
MPOBOJHUKHU?

8. Urto Takoe yapHbIi TOK U OT Y€ro 3aBUCUT €ro BeJInYMHa?

9. Kakue cymiecTByIOT IpakTHUYE€CKHE METO/Ibl paciueTa TOKOB KOPOTKOI'O 3aMbIKaHUs?

10. Ot xakux mapameTpoB M KakuM o0pa3oM B ciyyae KOPOTKOT'O 3aMbIKaHHUS B DJIEKTPOIHEPTe-
TUYECKOU CHCTEME 3aBUCUT BETMYMHA TOKA KOPOTKOTO 3aMbIKaHUS?

Bomnpoce! Tekyiiero KOHTpos

. O0IIMe MPUHIIMITBI TTOCTPOSHUS CHCTEM PEJICHHOM 3alUThl 1 aBTOMATHUKH.

. OCHOBHBIE BU/JIbI OBPEXKICHUN B SJICKTPOIHEPTETUUECKUX CUCTEMAaX.

. BextopHble quarpaMMbl U pacueT TOKOB KOPOTKOT'O 3aMbIKAHMS.

. OcobeHHOCTH pacueTa TOKOB KOPOTKOT'O 3aMbIKAHUS AJIs eJIel peNeifHOM 3alUThlI.

. OnHoda3HbIe 3aMBIKaHUS B CETSIX C TIYXO 3a3€MJIEHHON U U30JIMPOBAHHON HENTPAJIbIO.
. BexropHble quarpaMMbl U pacueT TOKOB.

. Tpancdopmatopsl TOKa U HANIPSDKEHUS AJIsL PeNEeHHON 3aIUThI.

. KoHcTpyKuust 1 MapkupoBKa BBIBOJIOB TpaHC(HOPMATOPOB TOKA.

. CXeMblI 3aMeIIeHus U BEKTOPHBIC THarpaMMbl TPAaHC(HOPMATOPOB TOKA.

10. [orpeurHocTH TpaHchOPMATOPOB TOKA.
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11. Cxembl COeIMHEHHS] BTOPHYHBIX 0OMOTOK TpaHCPOPMATOPOB TOKA U OOMOTOK pelie.
12. KoaddurmeHt cxemsl Kak GpakTop, BIUAIOMIMN HA YyBCTBUTEIbHOCTD 3aIlIUTHI.
13. ToxoBble 3amuThl. OOIIME MPUHLIUIIBI HOCTPOCHHS TOKOBBIX 3aILUT.
14. CriocoObI 0OecTieueHHs CEICKTUBHON PaOOThI TOKOBBIX 3aIIHT.
15. TokoBas oTceuka. 30Ha IEHCTBU.
16. CxeMBbI TOKOBBIX OTCEUYEK Ha MMOCTOSTHHOM OTIEPATUBHOM TOKE.
17. Tok cpabarbiBanus orceuku. HecenexkTuBHbIE TOKOBbIE OTceUKkH. CriocoObl oOecnieyeHus ce-
JIEKTUBHOTO JICHCTBHSI HECETIEKTUBHBIX TOKOBBIX OTCEUEK.
18. MakcumarnpHasi TOKOBasl 3allUTa CO CTYNEHYATOW XapakTepucTrkord. CrocoOsl obecrieueHus
CEeJIEKTUBHON PabOTHI.
19. Cxembl MaKCUMaJIbHON TOKOBOM 3aIIUThI ¢ HE3aBUCUMOI BBIIEP)KKON BpeMEHH cpabaThIBaHHS
Ha MOCTOSTHHOM OIEPaTUBHOM TOKE.
20. UyBCTBUTENBHOCTh MAKCUMAJIbHOM TOKOBOH 3allIUTHI.
21. Bribop TOKa cpabaThIBaHHMS M BBLICPKEK BPEMEHHU CpaOaThIBAaHHMSI MaKCUMAaIbHBIX TOKOBBIX
3aIIHT.
22. MakcuMalibHasi TOKOBasI 3alUTa C 3aBUCHMOM OT TOKa XapaKTEPUCTHKOH.
23. CnocoObI oOecTiedeHrsT CETICKTHBHON pabOTHI 3alIUT C 3aBHCUMOW OT TOKAa XapaKTEPUCTHKON
cpabaTbIBaHMS.
24. CxeMbl MaKCHMAJIbHOM TOKOBOM 3aIlIUTHI C 3aBUCMOM OT TOKa BBIJEPKKOW BpeMeHU cpala-
THIBaHUS.
25. ToxoBas TpexcTyneHvaras 3aIiuTa.
26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYIEHYATOMN 3aIUTHI.
27. OrieHKa 9yBCTBUTEIBHOCTH TPEXCTYIEHYATOW TOKOBOM 3aITUTHI.
28. JlnarpaMma BBIZICP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIHT.
29. TokoBas HampaBlieHHas 3aniuTa. HazHaueHwue.



30. Pene HanpaBieHUsI MOIITHOCTH.

31. Cxema u BeIOOp mMapaMeTpOB CpabaThIBaHWS MAaKCHMaJIbHON TOKOBOW HANpaBJICHHOM 3alllH-
THI.

32. TokoBast HanpaBJIeHHAs! OTCEUKA.

33. JlucrtaHuMOHHAs 3aIIuTa. 30HbBI ACHCTBUA.

34. CxemMa TpexCTyneH4aTO! AUCTAHIIMOHHOM 3alUThI HAa TIOCTOSSHHOM OIIEPAaTUBHOM TOKE.

35. Be16op comnpotuieHus: cpabaThIBaHUs U OLEHKA YyBCTBUTEIBLHOCTU JMCTAHIIMOHHOM 3alu-
THI.

36. uddepennmanpapie 3amuTel. HazHaueHue.

37. IlpuHnmn nericTBus MpOoAOabHON auddepeHIInaTbHOM 3aUThI.

38. Bri6op nmapameTpoB cpabaTeiBaHus MPOI0IBHON AU (hepeHInaIbHON 3aUTHI.

39. 3amuThl, ycTaHaBIUBAaEMbIe Ha TpaHcopMaTOpax sl BRISBICHUS BHYTPEHHUX MOBPEKIIC-
Huil (TpedoBanus [1YD).

40. I'a30Bast 3amuTa.

41. TokoBas OTCeuka, MaKCUMajbHas TOKOBas 3alUTa.

42. Iunddepennmanpras 3anmra Tpanchopmaropa. Toku Hebamanca B nuddepeHImaibHOl 3a-
umTe Tpancopmaropa.

43. 3amuta TpancpopmaTopos oT BHemHuX K3 u neperpy3ok. Beibop mapamerpos cpabaThiBa-
HUS 3aLIUT.

44. 3amuTel TUHUHN AnekTporiepeaaun (Tpedosanus [1YD).

45. BuJpl 3a1uT, YCTaHABJIMBAEMbIX Ha JIMHUSX 3JIEKTpoIiepeiayu ¢ HanpsbkenueM 35 kB u 110-
220 kB.

46. 3amuTsel AMeKTpoaBUraTenei (Tpedoanus [1YD).

47. Bunpl 3aliuT, YCTaHABIMBAEMBbIX Ha SJCKTPOABUTATENSIX C HOMUHAIBHBIM HAIMPSKECHHEM
BbilIe 1 KkB.

48. CxeMbl 3aluT, BHIOOP MapaMeTpoB cpabaThIBaHHUS M MPOBEPKA YYBCTBUTEIBHOCTH 3alllUT,
yCTaHABIMBAEMBIX Ha 3JIEKTPOJBUTATENSAX C HOMUHAIBHBIM HanpspkeHueM Boiie 1 kB.

49. 3amuTel TeHeparopoB. OCOOCHHOCTH 3aIllUT TeHepaTOPOB, PabOTAOIMIUX B OJIOKE C TpaHC-
dbopmaTopom, 1 reHepaToOpOB, padOTAIOIITUX HA COOPHBIE IITMHBI.

50. ABTOMaTH4ecKoe MOBTOPHOE BKIIIOYCHHE HA JIMHUAX dJeKTporepenaun. Hasnauenne. Bui-
00p mapamMeTpoB cpabaThIBaHUSI.

51. ABTomMaTHuYeCKOe BKIIOYEHHE PE3EPBHOIO MUTaHUsA. BriOop mapaMeTpoB cpabaThIBaHMUS.

52. ABTomMaTHuecKas 4acTOTHas pasrpys3Ka.

TecToBbIe 3a1aHus

Tect - 1 O6mue cBeneHus o peneitHoi 3amuTte. OCHOBHBIE BUIBI TOBPEXKICHHUI B AIEKTPOIHEP-
reTHYeCKuX cuctemMax. OCOOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMBIKaHHS JUIsl PEJICHHOMN 3alluTHhI.
ToxkoBBIE 3aLIUTHI

1. KakoBo ocHOBHOE Ha3HA4YECHHE PEICHOM 3aIUThI?

a) BBIABJICHUEC IMMOBPEKICHUA U HeﬁCTBI/Ie Ha OTKJIIOYEHHE BBLIKIIIOUATEIICH IJI1 OTACIICHUA IMOBPC-
XKICHHOTO JIEKTPOIHEPTETHIECKOTO 00BEKTa.

0) BBISIBIICHHE YTSHKETIEHHOTO pekrMa paboThl U BbIIa4a MHPOPMALIUK O HEM — JIeHCTBUE HA CUT-
HaJ.

B) BBISIBIICHUE TIOBPEXK/ICHHUS U BbIJ1aua HHGOPMAIINH O HEM — JCHCTBUE HA CUTHAI.

T') BBISBIICHUE YTSHKEIIEHHOTO peXuUMa padOoThl M JCWCTBUE HA OTKJIIOUEHHUE BBIKJIIOYATETIeH st
OTJICJICHUS TTIOBPEKICHHOTO JIEKTPOIHEPTETUIECKOTO OOBEKTA.

2. BriGeprte TYHKT, COOTBETCTBYIOIIMN OINHUCAHWIO TPEOOBAHUS  CeleKMUBHOCMU,
MIPEABSBIISIEMOTO K peTIeHHOM 3amuTe?



a) pelieliHas 3alIUTa JOJKHA OMPEIENATh MOBPEXKACHHBIN 2JIE€MEHT U M0/1aBaTh KOMaHy Ha JIO-
KaJu3aluio (OTKIIIOYEHHE) 3TOTO AIEMEHTA BBIKITIOYATesIMU, OMMKaHIIMMU K UCTOYHUKY MTUTAHUS.

0) peneiiHas 3amMTa JODKHA OMPENCTATh MOBPEKICHHBIA dJIEMEHT U TOAaBaTh KOMaHAY HaA JIO-
KaJIM3auio (OTKIIOYEHUE) UCTOYHUKA MUTAHUS.

B) peJieiiHas 3aluTa JOJDKHA ONPEesITh HOBPEKICHHBIN 3JIEMEHT U MOaBaTh KOMaHay Ha Jio-
Kamu3aluio (OTKIFOYCHHE) 3TOTO AIEMEHTA BBIKITFOUATEIISIMU, ONMKAHIIIIME K MECTY TIOBPEKICHUS.

T) pelieiiHas 3alluTa JOJHKHA OMPEIeNATh MOBPEXKICHHBIN 2JI€eMEHT U Mo/laBaTh KOMaHly Ha JIO-
KaJM3aluio (OTKIFOYEHHE) 3TOTO AIEMEHTA BBIKITIOUATEIMU, OMMKalIIIMMHU K 31eKTPO-TIPUEMHHUKaM.

3. Kakwue 3amuThl Ha3bIBAIOTCS OTHOCUTENILHO CENIEKTUBHBIMU?

a) 9TO 3aIIUTHI, KOTOPBIE 110 NPUHIHITY ACUCTBUS PEarupyroT Ha MOBPEXKACHUS TOJIBKO Ha 3alllu-
IIIAEMOM DJIEMEHTE, T.€. UMEIOT OIPaHUYEHHYIO 3alIMIAeMYIO 30HY, U TIPU 3TOM UMEIOT HauOOJIBIIYIO U3
BCEX 3aIMT BBIICPKKY BPEMEHHU.

0) 9TO 3aIUTHI, KOTOPHIE IO MPUHLIUIY JECHCTBUS pearupyroT Ha MOBPEKACHUS TOJIBKO Ha 3alllu-
I[AEMOM DJIEMEHTE, T.€. UMEIOT OrPaHUYCHHYIO 3alUIIAEMYIO 30HY, U HE TPeOYyIOT MPU 3TOM BBIICPKKU
BpEMEHH, Tak Kak npu K3 Ha «4yXuX» ydacTKax OHU HE MPUXOJAT B ACHCTBUE.

B) 3alllUTHI, CEIEKTUBHOCTh JIEHCTBUSL KOTOPHIX OOECHEUMBACTCS CTYINEHUYAThIM BBIOOPOM Mapa-
METpPOB cpabaThIBaHMsI 3aIIUT HECKOJBKUX DJIEMEHTOB IO OTHOIIECHHUIO K 3allUTe CMEKHOTO 3JIEeMEHTa
(HampuMep, BBIICPIKEK BPEMEHH ).

T') 3aIUTHI, CEIEKTUBHOCTH JCHCTBUS KOTOPBIX 00ECIIEUNBACTCS IJIABHBIM BEIOOPOM MTapaMeTpoB
cpabaThIBaHUS 3alUT HECKOJIBKUX AJIEMEHTOB MO OTHOUICHUIO K 3aIIUTE ONIKANIIel K UCTOUHUKY TTH-
TaHus (Harnpumep, BbIIEP>KEK BPEMEHHN ).

4. KakoBa BepHasi CTpyKTYpHYIO cXxeMy peseifHoi 3amuTsl? Ha pucynke 0003HauEHBI:
UII - u3amepuTenbHbIA Mpeodpa3oBaTeb;
NO - u3mepuTenbHbIil Opray;
JIY - nornyeckas 4acTh;
CO - curHanbHbIN Opras;
N - ucrionHUTENbHBIE YIEMEHTHI.

QI\ Q Q Q
—D— 3ammmaemMslii 00beKT Jammnmaemblii 00beKT
Ul (28}
|—~ co -—| r CcO v~|
ud k i uo Hd a4 HO HII
a) 6)
Q Q Q Q
3ammnaeMelii 00beKT 3amumaeMbIii 00BEKT 4D_“
U1 Ul
] el
co T Ho I T4 e} HO HII
B) r)
5. Uro Ha3bIBaeTCs HOMUHAJIBHBIM KO3((duIMeHToM TpaHchopMaluu TpaHchopmaropa

TOKa?




2nom

a) OTHOIICHHUC BTOPUYHOI'O K ICPBUIHOMY HOMHWHAJIBHBIX TOKOB n =

mm
lnom

1Hom

6) OTHOHICHHUEC ITCPBUYHOI'O KO BTOPpUIHOMY HOMUHAJIbHBIX HaHpﬂ)I(eHI/Ifl nm =

m
2HoMm

2HoM

B) OTHOIICHHUE BTOPHUYHOI'O K ICPBUIYHOMY HOMHUHAJIbHBIX HaHpH}KeHI/Iﬁ nmm =

1Hom

lnom

I‘) OTHOIICHUEC ICPBUYIHOI'O0 KO BTOPUYHOMY HOMHUHAJIbHBIX TOKOB nmm =

2nom

6. Uto Ha3bIBaeTCsd HOMHUHAIBHBIM KO3 dUIMEHTOM TpaHcopMmanuu TpaHcopmaropa
HanpspKeHus?
Vvl
a) OTHOLICHHE YUCeJl BUTKOB OOMOTOK N, = —,
W
2

r7e Wy - 4YMCJIO BUTKOB IEPBUYHOM OOMOTKH; Wy - YHCIIO BUTKOB BTOPUYHOM OOMOTKH.

lHom

6) OTHOLICHHUEC NTEPBUYIHOI'O0 KO BTOPUYHOMY HOMHWHAJIBHBIX HaprI)I(eHI/Iﬁ n”m =

2HoM

2HoMm

B) OTHOILIEHUE BTOPUYHOTO K IEPBUYHOMY HOMUHAJIbHBIX HANIPSHDKEHUU N, =

Lnom

lnom

F) OTHOIICHHUEC NICPBUIHOI'O0 KO BTOPHUYHOMY HOMHWHAJIBHBIX TOKOB nmm =

2Hom

7. Uro Ha3wiBaeTcs kK03 PUIIEHTOM BO3BpaTa pee?

a) OtHoweHne ToKa cpabarbiBanus |, kK TOKy Bo3Bpara peie lgy, k, =—=.

o
0) OTHoOIIEHHEe CyMMbl MUHUMAIBHOMU | pmin 1 MAKCUMaIIBHOM | pmax YCTABOK TOKa cpaOaThIBaHMs
_ Icpmin + Icpmax
6 |— :
op

B) OTHOLICHHE PA3HHULBI MAKCUMAIBHOH |pmax 1 MUHUMAIBHOM | pmin yCTaBOK TOKaA cpabaThiBa-
_ Icpmax_ Icpmin
N I '

&

P

K TOKY BO3Bpata peie |, K

HHS K TOKY BO3BpaTta pene lg,, K

r) OTHOIIeHNE TOKa Bo3Bpara pene |y, k Toky cpabarbBanus |, K, =

8

8. BeiOepute cxemy COeAMHEHHUS BTOPUYHBIX OOMOTOK TpaHC(OPMATOpPOB TOKa C
O0OMOTKaMH peJsie, MO3BOJISIONIYIO BBIMOIHUTH TOKOBYIO 3allIUTY OT 3aMbIKaHHM Ha 3€MIII0 B CETAX C
IJIYXO 3a3€MJIEHHON HEUTPAJIBIO.
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r)
a) BApUaHT a).
0) BapuaHr 0).
B) BapUaHT B).
') BApUaHT T).
9. Kakoit Qopmymnoii ompeznensieTcss TOK cpaOaTbiBaHUS pejie MaKCUMaJIbHOW TOKOBOM
3aIUTHI JIUHAU?
I _kH.kC3'kCX_
a) cp T k pabmax*
6 ’ nmm
6 I _ ke : nmm .
) cp k k k pabmax*
H ' c3 : cX
I _ kH : kc3 ) kcx
B) cp k I
6 nmm ' pabmax
p— I(H .kCB.kCX.nmm .
r) cp k pa6bmax*

8

e K, - koodpuument nanexnocty; K., - koahGuuuenT camMo 3amycka Harpy3KH;
K., - KOO HUIMERT CXEMBI COEIMHEHNS BTOPUYHBIX 0OMOTOK TPaHC(POPMATOPOB TOKA C OOMOTKAMH PEJIE;
K, - koodduimenT Bo3Bpara pene; N, - kKoddpuuuent tpanchopmaruu TpancHoOpMaTopa TOKa;

I - MaKCUMaJbHbII pabouuii TOK B TUHUU.

pabmax

10. s obecriedeHust TNpaBUIbHOW paOOTBl MaKCHUMAaJbHOM TOKOBOM 3allUTBI BpeMst
cpabaThIBaHUS 3aIUTHl, HANOOJIee YJaIEHHON OT MCTOYHHUKA MTUTAHUS, IPUHIMAETCS?

a) paBHbIM O C.

0) MaKCUMAaJIbHBIM.

B) MHHHMAJIbHBIM.

T') paBHBIM 5 c.

11. UyBCTBUTENHHOCTH 3AIUTHI OIEHUBACTCSA 3HaYCHHEM KOA(P(UIIMEHTa TyBCTBUTEIIBHOCTH.
ITo kakoii hopmysie onpeaensieTcs 3HaueHre k03(QOUITHEHTa TyBCTBUTEIBHOCTH K,?



|(2)
a) k — Ksmin.

u

c3

IC3
k=
B) kq:5—A.
r) k, = e,

' 54

rae 1. - MUHEMaIbHOE 3HAUYEHHE TOKA KOPOTKOTO 3aMBIKAHMS; |, - TOK cpabaThIBaHUS 3aIl[H-

TBhI.

12. YeMm 00eCIIeYnBaETCS CEJIEKTUBHOCTD IE€HCTBUS TOKOBOW OTCEUKU?
a) BELIOOPOM YCTaBOK BPEMEHH CpadaThIBaHUS 3aIIHTHI.

0) BEIOOPOM yCTaBOK TOKa cpabaThIBaHUS 3aIUTHL

B) BRIOOPOM YCTaBOK COITPOTHUBIICHUS CpabaThIBaHUS 3aIUTHI.

T') BEIOOPOM yCTaBOK HANPsDKEHUS CpadaThIBaHUS 3aIATHI.

13. B kakux ciaydasx HEOOXOOUMO MPUMEHATh MaKCHUMAJIbHYIO TOKOBYIO 3aIIUTY C ITyCKOM
10 HanpsbKeHuto? Beibepure oH BapuaHT OTBETA.

a) Ul TIOBBIILIEHHS] YyBCTBUTEIBHOCTU PAaOOThl TOKOBBIX 3alUT B KOJBIEBBIX CETAX C OJHOCTO-
POHHHUM U paJUalIbHbIX CETAX C JBYCTOPOHHHUM IIUTAHUEM.

0) JU1sl IOBBIIIEHUS YyBCTBUTEIBHOCTH pa0OThl TOKOBBIX 3aIlIUT B CETAX C OTHOCTOPOHHUM IHUTa-
HUEM.

B) JUIS TTOBBIILIEHUSI YYBCTBUTEIBHOCTH paOOThl TOKOBBIX 3aIUT BO BCEX KOH(PUIypalUsix ceTe,
ITOJIBEPKEHHBIX YaCThIM TEXHOJIOTHYECKUM IIEPETPY3KaAM.

I') TOJIBKO B CETSX, XapaKTEPU3YIOIUXCS YaCTBIMH IEPEHANPSIKEHUSMU.

14. Kak ocymectsisercs BBIOOP BBLAEP)KEK BpEMEHM cpalaTbIBaHHUS MaKCHUMAaJIbHBIX
TOKOBBIX HalPaBJIEHHBIX 3alUT?

K1 K2
(..\ 1 # 2 3 4 5 ’% 6 e
oteolg— oo olo
a= A M
a) TO CTYNEHYaToMy MPHHIUIY OT 3HEPrOCUCTEMBI OOJBIICH MOIIHOCTH K JHEProCUCTEME
MEHBIIIeH MOIIIHOCTH.
0) Mo CTyNeHYaToMy MPHHIMUIY OT JHEPrOCHUCTEMbI MEHBIICH MOIIHOCTA K JHEProCHUCTEME
OOJIBIIIEH MOIITHOCTH.
B) [0 BCTPEYHO-CTYIIEHYATOMY MTPHUHITUILY.
I') BpeMs BBIIEP)KKH CpabaThIBAHUS 3aIUTHI 3a1a€TCS TS 3T BCEX YYACTKOB OMHAKOBBIM.

15. Kakme ocHOBHBIE TpeOOBaHMS TPEABSBIAIOTCA K peneiHoil 3ammre? Brioepute
HECKOJIbKO BApUAHTOB OTBETA!
a) CeneKkTUuBHOCTb.

6) bricTponeiicTBue.
B) UyBCTBUTEIHHOCTb.
r) HagexxHocTs.



1) PezepBupoBanue.

¢) Bo3MO)XXHOCTh MOBTOPHOTO cpabaThIBaHUSI.

K) JmuTensHBINA CPOK CITYKOBI.

3) YHH(PUUINPOBAHHOCTb.

1) TOYHOCTB OnpeAeNeHHs HEKTPUIECKIX BEIINYHH.

16. KakoBo OCHOBHOE Ha3Hau€HHE HW3MEPUTEIBHBIX IpeoOpazoBaTeNiei Ienel peneiHon
3aIUTEI?

a) U30JIMPOBATh LTI BHICOKOTO HANPSKEHUS! OT BTOPUYHBIX IIETIeH 3aIUThl U TPeoOpa30BhIBATh
BXOJIHBIC BEJIMYMHBI B BEJIMYUHBIL, YIOOHbIE IJI51 U3MEPEHU.

0) mpeoOpa3oBEIBaTh BXOAHBIE BEIMYMHBI B BETMUMHBI, YIOOHBIC /1T U3MEPCHHIA .

B) U30JIMPOBATH I[EMU BHICOKOTO HANIPSDKEHUS OT BTOPUYHBIX IENEH 3aIUTHI.

') ©3MEPEHUE BXOTHBIX BEIIMYUH U UX MpeoOpa3oBaHue (YCUIICHHUE) C IENbIO TIepeIayn Ha JPyrue
AJIEMEHTHI 3aIUTHI.

17. CornacHo HOPMAaTUBHBIM TPEOOBAHMSIM, MOTPEIIHOCTh TPAaHC(HOPMATOPOB TOKA B LIETIAX
pEIeitHOM 3aIIUThI HE JJOJDKHA MPEBBIIATb ...... (BBIOEGPHTE COOTBETCTBYIOIINI BApUAHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Uem obecnieunBaeTcsi TpeOOBaHUE CEIEKTUBHOCTH MAaKCHUMAJIBHBIX TOKOBBIX 3allUT JJIS
MPEJCTaBICHHON CXeMbl?

MT32 K
| - b
e |l—l S |l_l A I3 J

a) YcraBKaMH IO TOKY cpadarbhlBaHUsS 3allUThl OT MHHHMManbHOM (MT33) 10 MakcumaibHOU
(MT3;y).

6) YcTaBkamMu 10 BpeMeHH cpabaThIBaHUs 3aIlUThl OT MUHUMaIbHON (MT33) 10 MakcumanbHOM
(MT3y).

B) YcTaBKaMu 1O TOKY cpabaTbIBaHUS 3alUThl OT MUHUMaibHOM (MT31) 10 MakcumanbHOU
(MT3s3).

r) YcraBkamMu 1o BpeMEHH cpalaTbiBaHUs 3alUThl OT MUHUMainbHOU (MT31) 10 MakcumanbHOU
(MT3s3).

19. Kak onpenensercas ko3pUIUEHT CXeMbl COEIMHEHHs BTOPUYHBIX OOMOTOK
TpaHc(hopMaTopoB Toka ¢ OOMOTKaMu pese?
a) OTHOLIEHHE TOKA B 0OMOTKe pene |l,4 K TOKy Ha BTOPHMYHBIX 0OMOTKax TpaHc(opMaTropa Toka

Iﬂ

0) OTHOILIEHHE TOKa Ha BTOPUYHBIX 0OMOTKaX TpaHc(opmaropa ToKa |z, K TOKY B OOMOTKe perne
I

2mm

|2mma kcx

2mm

Ip(ﬁ 1 kcx =
r¢



B) OTHOIIIEHHE TOKa B 0OMOTKE pene |,4 K TOKy Ha mepBUYHBIX 0OMOTKAxX TpaHc(opMmaropa TOKa

Iqu

') OTHOILIEHUE TOKAa Ha MEPBUYHBIX 0OMOTKaxX TpaHchopmaropa Toka |, K TOKy B 0OMOTKe pele
I

1mm

|1mm| kcx =

1mm

IP(/” kcx =
P

20. B kakux ciaydasx He0OXOIMMO MPUMEHATh TOKOBBIC HAIIPaBICHHBIC 3AIIUTHI?

a) s oOecreueHns CEJICKTUBHOCTU JCHCTBUS TOKOBBIX 3aIUT B KOJBIEBBIX CETAX C OJAHOCTO-
POHHUM U PaJIUAIILHBIX CETAX C ABYCTOPOHHUM ITUTAHHEM.

0) 11 oOecriedeHus! CEICKTUBHOCTH JISHCTBHSI TOKOBBIX 3aIIIUT B CETAX C OHOCTOPOHHUM ITUTA-
HUEM, TTOJIBEPKEHHBIX YACThIM TEXHOJIOTMUECKUM MEPErPy3KaM.

B) JUIsL OOECTICUEHUS CEJICKTUBHOCTH JICWCTBUS TOKOBBIX 3aIIUT BO BCEX CETAX C OJHOCTOPOHHUM
IMUTaHHEM.

) JUIsl 00eCTICUSHUS TIOBBIIIICHHON YYBCTBUTEILHOCTH Pa0OThI TOKOBBIX 3aIlUT BO BCEeX KOH(DU-
rypanusx cereu.

Tect- 2 luddepenunanbHas 1 AUCTAHIIMOHHAS 3alUTa, 3alUTa TPaHCHOPMATOPOB, JIMHUN IJIEK-
TpoIliepenayn, 3EeKTPOIBUraTeNiel, FTeHepaTOPOB, aBTOMATUYECKOE TOBTOPHOE BKJIIOYEHHUE HA JIMHUAX
AJIEKTpONEpeaur, aBTOMAaTHUECKOE BKIIIOUEHNE PE3EPBHOIO MUTAHMSI, aBTOMAaTHYECKasi YaCTOTHas pas3-
rpy3Ka

1. Ha yem ocHOBaH npuHIMN 1SUCTBUS AUCTAHIIMOHHON 3alIUThl? BeiOepute oquH BapruaHT
OTBETA.

a) Ha KOHTPOJIe U3MEHEHHsI pab0UYNX MaKCHUMAaJIbHBIX TOKOB Ha 3aIllMIIAeMOM YJ4acTKe.

0) Ha KOHTPOJIe U3MEHEHUS HAPSDKEHUS Ha 3alllMIIaeMOM YJYacTKe.

B) Ha KOHTPOJIC U3MEHEHUS CONTPOTUBIICHHUS 3aIlIMIIIAEMOT0 yJacTKa.

') Ha KOHTPOJIE TOKOB KOPOTKOTO 3aMBIKaHUS Ha 3alUIIIaeMOM Y4acTKe.

2. Kak omnpenensercs mnepBUYHOE CONPOTHBIEHUE CpadaTbIBaHUSI TIE€PBOM CTYHEHU
JTUCTAaHIIMOHHOW 3allluThI?

a) Zc3 = kH ' Zfl .
0) z,,=k, |z LY z
) ez — ™t ,71+k a2
moxk
Umin -Sin ¢Hazp.pacq
B) ., < 7 - .
3 IHmaX. kH : k@ -Sin M

Y4
— T
F) 203 - kn ' Z]ll + k
mokK
rae K, - ko3hGUIMeHT HaAeKHOCTH, YIUTHIBAIOIINN MOTPEITHOCTH TPAHCPOPMATOPOB TOKA U
TpaHc(hOpMaTOPOB HANPSIKEHMS, pelie COMPOTUBIICHUS M TMOTPEIIHOCTH pacyera; Z, - CONpPOTHBIICHUE



3alUIIAeMO JINHUW; Z,; - COTIPOTUBIICHUE 3alUIIAEMON JTUHUH; Z,, - CONIPOTUBIICHUE CMEKHOU JTMHUMY;
Kinox - KOIDOHUIMEHT TOKOPACTIPEICIICHHS, YUUTHIBAIOIIMIA OTHOIICHHE TOKa KOPOTKOTO 3aMBIKAHHS B
MECT€ YCTAaHOBKH 3aIlIUThl K TOKY B JIMHUH, C 3aIIUTON KOTOPOU MPOBOJAUTCS COTJIACOBAHMUE;

Zr - conporuBneHue Tpanchopmaropa; Unin - MUHIMAaIbHOE pabouee HAMPsDKEHUE HA MIWHAX TOJICTaH-
IUH; |ymax - MAKCHMAaIbHBIN TOK Harpy3ku; K, - koapQUIUEHT BO3BpATa PENe; Puazp pacy - PACUCTHBIN
YTOJI HATPY3KH; @, - YTOJI MAKCUMAJIBLHON YyBCTBUTEIILHOCTH PEJie.

3. B kakom u3 mpencTaBiaeHHBIX cirydaeB TOK B peiie KA nuddepennnanbHol mpomaoapHOM
3aImuThl OyAeT paBeH nmpumepHo 07
C1 @ C1

o

TA1 TA1

e -l
It l g 'F ‘_"_ I l :r ‘;:_
3 z
,ﬁ'g
= =
- R
Iel 7 I2 2:1:
TA2 TA2
Ca K Cz2
!
a) 6)
a) BApUAHT a).
0) BapuaHT 0).
B) B 000HX CITydasx.
I') HA B OJJHOM U3 IIPEJCTaBICHHBIX.
4. Ha uem ocHoBan mnpuHIMN AeicTBus auddepeHIrantbHo-(ha3Hoi BBHICOKOYaCTOTHOM

3aIUThI?
a) Ha CPAaBHEHUHU BEJIMYMH TOKOB MO KOHIIAM 3all[UIAEMOM JINHUHU.
0) Ha CpaBHEHUH HAIIPABJICHUI TOKOB MO KOHIAM 3alUIAeMO JTMHUH.
B) Ha CPAaBHEHHMHU HAIpsKEHUS 110 KOHIIAM 3allMIIaeMOi JTUHUH.
') Ha CpaBHEHUH (ha3 TOKOB MO KOHIIAM 3alllMI[aeMOM JINHUU.

S. Kakue ¢axToppl HeoOXoquMO ydecTb Ipd MpU BHIOOpPE TOKa CpadaTbIBaHUS
nuddepeHInaTbHON 3aIUThI?

a) 3amuTa J0JhKHA paboTarh OT OpOoCcKa TOKa HaMarHMYWBAHHUS B MOMEHT BKJIFOUEHUS HEHArpy-
’KEHHOT'O CHJIOBOTO TpaHc(opMaropa 1oj1 HanpspkeHHe.

0) 3amMTa He JOJDKHA paboTaTh OT OpOCKa TOKa HaMAarHMYMBaHHMS B MOMEHT BKIIIOYEHHUS HEHa-
IPYKEHHOT'O CHJIOBOTO TpaHc(hopmaropa 1oj1 HarpspkeHHe.

B) 3alllMTa HE JO0JDKHA paboTaTh OT MAaKCUMAaJIbHO BO3MOXKHOTO TOKa HebajaHca B peKUMeE BHEI-
HETO 3aMbIKaHMUS.

I) 3alIMTa JOJHKHA paboTaTh OT MAaKCUMAalbHO BO3MOKHOT'O TOKA HebalaHca B peKUME BHEIIHEro
3aMBIKaHUSI.

6. Kakue wucCronb3yloTcssi THUIBI 3aIIUTHl T€HEPaTOPOB OT BHYTPEHHUX MOBPEXKACHUI?
Bri0eprTe HECKOIBKO BApUAHTOB.

a) nonepeyHas aAuddepeHnnanbHas 3auTa.

0) npononbHas AuddepeHnrnaIbHas 3aumTa.



IIMTA.

B) 3allIMTa OT 3aMbIKaHUH Ha 3EMIIIO.

') MaKCUMaJIbHasi TOKOBasl 3aluTa ¢ OJIOKWPOBKOH 10 HAMPSKEHHUIO.

1) IByXCTyTIeHUaTasi TOKOBAs 3aIliTa 00paTHOM MOCIeI0BaTeIbHOCTH.

€) YeTBIPEXCTYIEeHYaTasi TOKOBAs 3allUTa OOPATHON MOCIEAOBATEILHOCTH U JTUCTAHIIMOHHAS 3a-

7. Kakne JOJIZKHBI OBITE Y4YTE€HbBI BO3MOXKHBIC IIOBPCKIACHHUA IIPU BBIIIOJIHCHUN 3alliuT

TpaHchopMaTopoB U aBTOTpaHchopmaTopos ?

a) MHOro(a3HbIE 3aMbIKaHUS B 0OMOTKax M Ha BBIBOJAX TPaHC(OPMATOPOB;

0) ogHO(a3HbIe 3aMBbIKaHUS B 0OMOTKAX M Ha BBIBOAAX TPAHC(POPMATOPOB;

B) BUTKOBBIC 3aMbIKaHHs B 0OMOTKaX TPaHC(HOPMATOPOB;

I') BHEIIHUE KOPOTKHE 3aMbIKaHUS;

1) Ieperpyska Tpancdopmaropa;

€) HOHIDKCHNE YPOBHS MAaciia WM OTKIIOUCHUS TPUHYAUTEIBHON CUCTEMBI OXJIaXKICHHS;
XK) «I10Kap» CTaJIM MarHUT ITPOBOJIA.

3) HU OZIMH U3 NPE/ICTABICHHBIX.

8. BLI6epI/ITe H3 IMPEMIOKCHHBIX XAPAKTCPUCTHUK PEJIC COIMPOTHUBIICHUA TY, KOTOPAsA COOTBCT-

CTBYET pelie, KOTOpOe He paboTaeT MpH HalpaBICHUH TOKA M3 JIMHUU K IIMHAM W UCIONB3YeTCs IS

HaIpaBJIECHHON 3alUThI?

X 7
Zep Zcp maxkce
Pp
R
Zcp
’ Pp
R
a) 0)
JX
. X
Zcp maxce JX 4
S~
Zcp
Zep
7 Zep
%
Pp R R
R a) \/ 6)
B) r)
a) BApUAHT a).
0) BapuaHT 0).
B) BapUaHT B).
T') BAPUAHT T).
9. [To kakoMy BBIp@KEHUIO TPOU3ZBOAUTCS TMEPECUYET TEPBUYHOTO COMPOTHUBICHUS

cpabaTbIBaHUS 3alIMTHI HA COMPOTHUBIIEHUE cpabaThiBaHus pene?



a) z,=12, —".

c3
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TI€ Z, - CONPOTUBIIEHHUE CPAOATHIBAHUS PEJIe;
Z.; - IEPBUYHOE COMPOTHBIICHHE CPadaThIBAaHHS 3aIUTHI,
Ny - KO3PGUIIMEHT TpaHchOpMaIIU TpaHCcPopMaTopa TOKa,

Ny - KO3 PunmeHT Tpanchopmanuu TpaHcGopMaTopa HaPSHKESHUSL.

10. Kakoil Buz peneiiHoM 3a1uThl IPEICTaBIEH Ha cXeme?
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a) npojobHas nuddepeHanbHas TOKOBas 3aluTa.
0) nonepeuHas auddepeHLnanbHas TOKOBas 3allUTa.
B) tuddepeHanbHo-(ha3Has BBICOKOYACTOTHAS 3alllUTa.

Bormpocsl k 3k3aMeny
. O011re TpUHITUIIBI TOCTPOCHUSI CUCTEM PEJICHHOM 3alUThl 1 aBTOMATUKH.
. OCHOBHBI€ BU/JIbI TTOBPEKIEHUN B AJIEKTPOIHEPTETUUECKUX CHCTEMAaX.
. BextopHbie quarpaMMbl U pacueT TOKOB KOPOTKOTO 3aMbIKAHMSI.
. OcoOGeHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKAHUS JIJIS TIEJIEH peIeiiHOM 3alIUThl.
. OnHOo(da3HbIe 3aMBIKaHUS B CETSIX C TTYX0 3a3€MJIEHHON M U30JMPOBAHHON HEHTPAJIBIO.
. BextopHble quarpaMMbl U pacueT TOKOB.
. TpaunchopmaTopsl TOKa ¥ HAMPSHKEHUS JIJIST PETICHHOMN 3aIUTHI.

. KoHcTpykunsa u MapkupoBKa BEIBOJIOB TpaHC(HOPMATOPOB TOKA.

© 00 N O 0ol &~ W DN P

. CxeMbl 3aMellleHUs] U BEKTOPHBIE TUarpaMMbl TpaHC(HOPMATOPOB TOKA.

10. [orpemrHOCTH TpaHCHOPMATOPOB TOKA.

11. Cxemsbl coeTMHEHHS] BTOPUYHBIX O0OMOTOK TpaHC(HOPMATOPOB TOKA 1 OOMOTOK peJie.
12. KoadppunmeHT cxembl Kak (pakTop, BIUSIOIINN Ha TyBCTBUTEILHOCTH 3aIIUTHI.



13. ToxoBsie 3amuThl. OOIIHME MPUHIIAITH TOCTPOEHUS TOKOBBIX 3aIIIHT.

14. Crioco6s1 obecrieueHust CEIEKTUBHOM paOOThl TOKOBBIX 3aIIIHT.

15. TokoBast oTceuka. 30Ha AEUCTBUSI.

16. CxeMbl TOKOBBIX OTCEUEK Ha TTOCTOSIHHOM OTIEPATHBHOM TOKE.

17. Tox cpabareiBanusi oTceuku. HecenekTuBHBIE TOKOBbIE OTceukd. CriocoObl obOecreueHus
CENIEKTUBHOTO JICUCTBHUS HECEIIEKTUBHBIX TOKOBBIX OTCEYEK.

18. MakcumarnbpHasi TOKOBasi 3alIMTa CO CTYIIeHYaTON XxapakTepucThkoil. CriocoObl obecrneueHus
CEJIEKTUBHON PalbOTHI.

19. CxeMbl MaKCHUMaJIbHOM TOKOBOW 3aIlMTHl C HE3aBUCHUMOW BBIZICP)KKOW BPEMEHHU cpadaThIBa-
HUS HA IIOCTOSIHHOM OIEPaTUBHOM TOKE.

20. UyBCTBUTEIHHOCTh MAKCUMAJIBHOM TOKOBOM 3aIIUTHI.

21. Boi6op ToKa cpabaTbIBaHHS U BBIAECP)KEK BpeMEHHU cpabaThIBaHUSI MAaKCUMAJIbHBIX TOKOBBIX
3aIIHT.

22. MakcumalbHasi TOKOBas 3alUTa C 3aBUCUMOM OT TOKa XapaKTEPUCTHKOH.

23. CniocoOb1 o0ecrieueHus: CeIEKTUBHOM pabOThI 3alllUT ¢ 3aBHCHUMOM OT TOKAa XapaKTEPHUCTH-
KOH cpabaTbIBaHUS.

24. CxemMbl MAaKCUMAaJIbHOM TOKOBOI 3alIIUTHI C 3aBUCUMOM OT TOKa BBIJCPKKOI BpeMeHH cpada-
THIBaHUSI.

25. TokoBas TpexcTylneHvaras 3aiuTa.

26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYNEHYATON 3aIIUTHI.

27. OueHKa 9yBCTBUTEIBHOCTH TPEXCTYIEHYATOW TOKOBOU 3aIUTHI.

28. JlnarpaMma BBIZICP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIHT.

29. ToxoBas HampaBieHHas 3amuTa. Haznauenue.

30. Perne HanpaBieHUss MOIITHOCTH.

31. Cxema u BbIOOp MapaMeTpoB cpabaThIBaHHs MaKCHMAaJbHOW TOKOBOW HAIpaBIIEHHOM 3alllu-
THI.

32. TokoBasi HampaBJICHHAsI OTCEYKA.

33. JlucrtaHuproHHas 3aiuTa. 30HbI JCHCTBUA.

34. Cxema TpexCTyneH4aTO! AUCTAHIIMOHHOM 3aIUTHI Ha TIOCTOSSHHOM OTIEPAaTUBHOM TOKE.

35. Bri6op conpoTuBiieHus cpabaThIBaHUS M OIEHKA YyBCTBUTEIBHOCTH JUCTAHIIMOHHOHN 3aIlly-
THIL.

36. {uddepennmansusle 3amutel. Haznauenue.

37. IlpunHuun neiicTBus mpo1oabHON nuddepeHuanbHON 3aUThL.

38. Bri6op nmapameTpoB cpabaTeIBaHus MPOI0JIbHON AU hepeHInaIbHON 3aUThI.

39. 3amuTel, ycTaHaBIMBaeMble Ha TpaHCPOpMaTopax i BBIABICHHUS BHYTPEHHUX MOBpEXKIIe-
Hult (TpedoBanus [1YD).

40. T"'a3oBast 3amuTa.

41. TokoBas oTce4YKa, MaKCUMAaJIbHAs TOKOBAas 3alllHTa.

42. lnddepenmanpHas 3anmra Tpanchopmaropa. Tokn Hebananca B nuddepeHnanisHon 3a-
nuTe Tpanchopmaropa.

43. 3amura TpanchopmaropoB oT BHemHuX K3 u neperpysok. Beibop mapamerpoB cpabaTbiBa-
HUS 3aILUT.

44, 3amuTel TMHUH 37eKTponepenaun (Tpedosanus [1YD).

45. Busipl 3alluT, YCTaHABIMBAEMBIX HA JIMHUAX 3JIEKTpoIlepenadu ¢ HampsbkeHueMm 35 kB u
110-220 B.

46. 3amuTeI AIeKTpoaBUTraTenei (Tpedoanus [1YD).

47. Buipl 3alIWT, YCTaHABIMBAEMBIX Ha AJIEKTPOJBUTATENSX C HOMHHAIBHBIM HAIPsHKEHUEM
Bobie 1 kB.



48. Cxembl 3alIuT, BBIOOP MapameTpoB cpabaThIBaHHWs U MPOBEPKA YYBCTBUTEIHLHOCTH 3aIlUT,
YCTaHABJIMBAEMBIX Ha DJICKTPOJBHUTATEISIX C HOMHHAIBHBIM HaNpsDKeHUEM Bhimie 1 kB.

49. 3amutel TeHepatopoB. OCOOCHHOCTH 3alIUT T€HEPaTOpOB, pabOTAIONINX B OJIOKE C TpaHC-
(dhopMaTopoMm, U TEHEPATOPOB, PAOOTAOIINX HA COOPHBIC ITUHBIL.

50. ABTOMaTHYeCKOE€ TTOBTOPHOE BKJIIOYCHHME Ha JMHHX dJeKTporepenadyn. Haznadenune. Bri-
00p mapamMeTpoB cpabaThIBaHUSI.

51. ABTOMaTHYECKOE BKJIFOUEHHE PE3EPBHOTO MUTaHUs. BrIOOp mapaMeTpoB cpabaThiBaHUsI.

52. ABToMaTn4ecKkas 4acTOTHas pa3rpysKa.

IHIkaJjabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUN

Paznen 1. OGmume cBeneHust o peneiiHoM 3ammre. OCHOBHBIC BHIBI TOBPEKIECHUN B JICKTPO-
JHEpreTHIecKux cucremax. OCOOCHHOCTH pacdyeTa TOKOB KOPOTKOTO 3aMBIKAHHUS JIsI PEICHHON 3aIIUTHI.
ToxoBBIC 3alIUTEI

Bbanabl Ouenka TpeGoBanus k 3HAaHUSM
(perTHHTOBOI IK3aMeHa
OIICHKH ) (cranmapTHas)
22-25 «OMIUYHON OneHka «OTIMYHO» BBICTABIISETCS CTYAEHTY, €CJIM OH IOJIY4YHII 33 TECT

OLICHKY “OTJIMYHO”, MOKa3al TTyOOKHWEe M MPOUYHBbIC 3HAHHUS OCHOBHBIX
BHUJIOB TTOBPEXK/ICHUI B DJICKTPOIHEPTETUIECKIX CHCTEMax, 0COOCHHOCTEH
pacyera TOKOB KOPOTKOTO 3aMbIKaHUs JUIS PEIeHHON 3alUThl, TOKOBBIX
3alUT. 3HAET MOHATHE M Ha3HAUYEHHE MPOTHBOABAPUWHON aBTOMATHKH H
peneiinoii 3amuThl. OCHOBHBIE IOHATHS, TEPMUHBI U ONPE/ICIICHUS], XapaK-
TEpU3YIOILIIE CBOMCTBA CHCTeM peneiHol 3aummrhl. OOIIMe MPUHIUITBI
MOCTPOEHUSI CUCTEM PEJICHHON 3alUThl U aBTOMATUKU. OCHOBHBIE BHUJIbI
MOBPEKAECHUM B AJIEKTPOIHEPreTHUeCcKUX crucremax. OcoO0eHHOCTH pacyue-
Ta TOKOB KOPOTKOTO 3aMBIKaHUs JJIs peneiHoi 3amuTbl. KoHcTpykiuio,
rapameTpbl, MApKUPOBKY BBIBOJIOB, CXEMBI 3aMEIIEHUS U BEKTOPHbIE J1a-
rpaMMbl TpaHc(OpMaToOpoB TOKa U HANPSOKEHUS JJIST PEIeHHON 3aIluThl.
INorpemnocty TpaHchopMaTopoB Toka. CXeMbl COSJUHEHUS] BTOPUYHBIX
00MOTOK TpaHchOpMaTOpoB Toka M 0OMOTOK penie. KoadduimeHT cxemsbl.
ToxoBsle 3amuThl. OOIIME TPUHIMIEI TOCTPOEHHS TOKOBBIX 3auT. Crio-
coObl obecreueHnsl CeIeKTUBHOM paOOThl TOKOBBIX 3aIllUT. YMEET BbI-
MOJIHATh pacyeT TOKOB KOPOTKOTO 3aMbIKaHUS JJIsl PeNeHHON 3allUThI,
OCYILECTBIATh BBIOOp TpaHC(HOPMATOPOB TOKA M HaNpsHKEHUs Ui pe-
JIETHOW 3alluThl, BHIOMPATh CXEMY COEIMHEHHUS BTOPUYHBIX OOMOTOK
TpaHc(OpMaToOpoB TOKa U OOMOTOK peJie, BBIIOJIHATh PacueT TOKOBBIX
3alUT (TOKOBas OTCEYKA, MAaKCHMajbHas TOKOBas 3alllMTa, TOKOBas
TpeXcCTyleH4aras 3alliTa, TOKOBas HallpaBJIEHHas 3allluTa), BEIOUpATh
napameTpsl cpabaThIBaHUS TOKOBBIX 3aIIMT, OCYILECTBISATH BEIOOp pee
JUIs 1ieTied 3alluThl, pa3padaTbiBaTh LENH TOKOBOWM 3amuThl. Braneet
METOAMKAMH pacueTa TOKOB KOPOTKOTO 3aMBIKaHHUs IS PEJIEWHON 3a-
IIUTHI, BBIOOpa TpaHC(HOPMATOPOB TOKA U HAMPSDKEHHS A peleiHOM
3alUThl, CXE€M COEIMHEHUS BTOPUYHBIX OOMOTOK TpaHCPOpPMATOPOB
TOKa U 0OMOTOK peJie, pacueTa TOKOBBIX 3alUT (TOKOBasi OTCEYKa, MaK-
CUMaJIbHasl TOKOBAas 3allUTa, TOKOBas TPEXCTyINEeHYaTas 3aliuTa, TOKO-
Bas HaIpaBJIEHHAs 3alluTa), BEIOOpa mapaMeTpoB cpabaThIBaHHs TOKO-
BBIX 3alllUT, pee s LENeil 3aIlMThl, HaBBIKAMH IOCTPOCHMS ILeTen
TOKOBOMW 3aILLUTHI.

18-21 «xopouioy Or1eHKa «XOpOIIO» BBICTABIISIETCS CTYJIEHTY, €CJIA OH TIOJMYYMJI 32 TECT




Babl
(pedTUHTOBOM
OLIEHKH)

Onenka
IK3aMeHa
(cranmaprtHas)

TpeOoBaHus K 3HAHUAM

OIIEHKY “XOpoIl0”, MOKa3ajl XOpOIIME 3HAHWUS OCHOBHBIX BHJIOB
MOBPEXKJICHU B  3JIEKTPOIHEPreTUYECKUX CHCTEMaxX, OCOOEHHOCTEH
pacyera TOKOB KOPOTKOIO 3aMbIKaHUsS JUIS PElIeHHON 3alUThl, TOKOBBIX
3alUT. 3HAET MOHATHE M Ha3HAUYEHHE MPOTHBOABAPUMHON aBTOMATHKH U
peneitHoM 3amuThl. OCHOBHBIE TOHSTHS, TEPMHHBI W OMNpEACICHHUSA,
XapaKTEPU3YIOIINE CBOMCTBA CHCTEM pelieiiHOM 3ammrthl.  OOmue
MPUHLIMIIBI  TIOCTPOEHHSI CHUCTEM pEJIEHHOM 3alUThl U aBTOMATHKHU.
OcHOBHBIE BHJIbI TOBPEKICHUNA B SJICKTPOIHEPIETHUECKUX CHUCTEMAX.
OcobeHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKaHUSl MAJIsl peleitHoiM
3aumThl. KOHCTpyKIMIO, TapameTpbl, MAapKUPOBKY BBIBOJIOB, CXEMBbI
3aMeIlleHUss W BEKTOpHbIE JUarpaMMbl TpaHC(OpMATOpOB TOKa H
HanpspKeHUs A7 peneiiHoi 3amuThl. [lorpemnoctu Tpancgopmaropos
Toka. CXEeMbI COSIMHEHUSI BTOPUYHBIX 0OMOTOK TpaHC(HOPMATOPOB TOKA U
oomMorok pene. Koaddunumenr cxembl. TokoBbeie 3ammrhl. OOmme
NPUHLUIBL  TTOCTPOSHUSI TOKOBBIX 3ammuT. CrocoObl  oOecrieueHust
CEJICKTUBHOW pabOThI TOKOBBIX 3AIIUT. YMEET BBHIMOJHATH PAacueT TOKOB
KOPOTKOTO 3aMbIKaHHs AJISl PEJeWHON 3alllUThl, OCYIIECTBISATH BBHIOOD
TpanchopMaTOpPOB TOKA M HAMPSHKSHUS [T PEJICHHON 3alllUThl, BRLIOUPATh
CXEMY COEIMHEHUS BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa H
OOMOTOK peJie, BBINOJNHATh pacdeT TOKOBBIX 3aIlIUT (TOKOBAas OTCEYKa,
MakCUMaJIbHAsi TOKOBasl 3alllUTa, TOKOBas TPEXCTyNEHYaTas 3aluTa,
TOKOBasi HampaBlIEHHAs 3allliTa), BHIOUPATh MapaMeTphbl cpadaThIBaHUS
TOKOBBIX 3alllUT, OCYIIECTBISATH BHIOOp pene s Lenel 3aliuThl,
pa3pabarbiBaTh LIEMM TOKOBOM 3amuThl. Biageer meroaukamu pacyera
TOKOB KOPOTKOTO 3aMbIKaHUs IJIsi LeNeil peredHON 3aluThl, BHIOOpA
TpaHc(OpMaTOPOB TOKA W HANPSHKEHHS ISl PEJICHHON 3allUThI, CXEM
COE/IMHEHUS! BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA U OOMOTOK
pene, pacyeTa TOKOBBIX 3aIlIUT (TOKOBasi OTCEYKa, MaKCUMallbHasl TOKOBas
3alIUTa, TOKOBAas TPEXCTyINEHYaTas 3alluTa, TOKOBas HarpaBJIeHHAs
3amuTa), BEIOOpa MapaMeTpoB cpadaThbIBaHUS TOKOBBIX 3aIllUT, peie st
Lenel 3alUThl, HaBBIKaMH MTOCTPOEHHMSI LIENe TOKOBOM 3allUTBHI.

15-18

«y008671emeo-
pUmenbHoy»

OneHka «yZIOBIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, €CIM OH
MOJIyYnJ 32 TeCT  OUEHKY  “YJAOBJIETBOPUTENBHO”,  IMOKa3aj
YIOBJIETBOPUTENIbHbIE 3HAHUS OCHOBHBIX BHJOB TIOBPEXKIECHUHA B
ANIEKTPOIHEPTeTUUECKUX  CHCTEMaxX, OCOOEHHOCTEH pacyera TOKOB
KOPOTKOIO 3aMbBIKAHUS JUISI PEJIEWHOM 3aIlMThI, TOKOBBIX 3alIUT. Y MEET
YIIOBJIETBOPUTEIBHO BBIIOJIHATH PACYET TOKOB KOPOTKOTO 3aMBIKAHMSI
JUTSL peNieHOM 3allUThl, OCYILECTBIISATh BBIOOP TpaHC(HOPMATOPOB TOKA U
HaMpsHKEHUs U1l pelieHOl 3aIliuThl, BBIOMPATh CXEMY COEIMHEHUS
BTOPUYHBIX OOMOTOK TpaHC(OpMATOpOB TOKa U OOMOTOK pere,
BBINOJIHATH pacdeT TOKOBBIX 3alUT (TOKOBas OTCEYKA, MaKCHMaJbHas
TOKOBasl ~ 3alllUTa, TOKOBas TpEXCTyNeH4yaras 3alluTa, TOKOBas
HarpaBJ/ieHHasl 3alluTa), BbIOMpaTh MapaMeTphl cpadaThbIBaHUS TOKOBBIX
3aIlIUT, OCYILECTBIATH BHIOOp pelnie Julsl Lernel 3aliuThl, pa3padbaThiBaTh
LEeNU TOKOBOM 3alllUThL. Y JIOBJIETBOPUTENILHO BJaJE€eT METOAUKAMU
pacuera TOKOB KOPOTKOTO 3aMBIKaHMs Uil PENICHHON 3aIluThl, BBIOOpa
TpaHc(OpPMaTOpOB TOKAa M HANPSDKEHUS IS PEleHOM 3alluThl, CXeM




Banabl Onenka

TpeOoBaHus K 3HAHUAM

(pedTUHTOBOM JK3aMeHa
OLICHKH ) (cranmaprtHas)
COCTMHEHMSI BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKAa U OOMOTOK
pene, pacyeTa TOKOBBIX 3aILUT (TOKOBasi OTCEUKa, MaKCUMalIbHAsl TOKOBas
3al0UTa, TOKOBAas TPEXCTYyIEH4YaTas 3allluTa, TOKOBas HalpaBJICHHAas
3amuTa), BEIOOpa MmapaMeTpoB cpadaThIBaHUS TOKOBBIX 3alllUT, pelie s
Leneu 3alUThl, HaBbIKaMH TOCTPOEHMSI LIENIEH TOKOBOM 3aIUThI
MeHee 15 «Heyooene- OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIU OH
meopumenvHo» | [oay4yuia 3a TECT OLICHKY ‘‘HEYJOBJIETBOPUTEIHLHO’, HE TTOKa3aJl 3HAHUI

OCHOBHBIX BHJIOB IOBPEXKIECHUN B 3JIEKTPOIHEPrETHUECKUX CUCTEMAX,
0COOEHHOCTE pacueTa TOKOB KOPOTKOIO 3aMbIKaHWs Ui PEIeHHOMN
3aLIUTHI, TOKOBBIX 3alMT. He ymeeT BBIIOIHATH pacyeT TOKOB KOPOTKOIO
3aMBIKaHUsI  JUISL  peNIeHOM  3alMThl,  OCYILIECTBISATH  BBHIOOD
TpaHc(OPMaTOPOB TOKA M HANPSHKEHUS ISl peJICHHOI 3alUThI, BEIOUpPAThH
CXEMY COEIMHEHUS BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa H
OOMOTOK peJie, BBINONHATh pacdeT TOKOBBIX 3aIlIUT (TOKOBas OTCEYKa,
MaKCHMaJIbHasi TOKOBasl 3alllTa, TOKOBAas TPEXCTyIEH4Yaras 3anura,
TOKOBasl HaIpaBJICHHAs 3alllTa), BHIOMPATh TapaMeTphl CpadaThIBAHUS
TOKOBBIX 3allIT, OCYIICCTBISATH BHIOOp peiie JUIsl Lenel 3alliuThl,
pa3pabarbIBaTh 1€MW TOKOBOM 3ammuThl. He BiiageeT MeToukaMu pacyera
TOKOB KOPOTKOIO 3aMbIKaHHsI JUId peJedHOW 3alliuThl, BbIOOpa
TpaHCOpPMATOPOB TOKA U HAINPSHKEHUS I PElNeHHON 3allUThl, CXEM
COEIMHEHUS! BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA U OOMOTOK
pene, pacyeTa TOKOBBIX 3aIllUT (TOKOBasi OTCEYKa, MaKCUMallbHas TOKOBas
3alllMTa, TOKOBas TPEXCTyNEHYaTas 3aliuTa, TOKOBAas HarpaBJICHHAS
3alMTa), BEIOOpa MapaMeTpoB cpadaThIBAHUS TOKOBBIX 3aIlUT, pelie JIs
LIETIEN 3aIUThI, HABBIKAMH IMOCTPOEHUS LIETIE TOKOBOW 3alIUThI

Tect- 1 O6mue cBeneHus o peneitHoi 3amute. OCHOBHBIE BUIbI TOBPEXACHUN B AIEKTPO3HEPTre-
TUYECKUX cucTeMax. OCOOEHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKaHUs Ul peraeiHol 3amuTsl. To-

KOBBIC 3alITUThI

Onenka KonnyecTBO BEpHO JaHHBIX OTBETOB
5 (OTJIMYHO) 19-20
4 (xopor1o) 15-18
3 (y1OBIETBOPHUTEIIHHO) 12-14
2 (HeyOBIETBOPUTEIIHLHO) Menee 12

Paznen 2 luddepenumanbras u qUCTaHIIMOHHAS 3alllUMTa, 3allUTa TpaHC(HOPMATOPOB, TUHUN dJIEK-

TpoIiepeiayu, 3JIEKTPOoJIBUraTeNeH,
3JIEKTpOIepeaun, aBTOMAaTHYECKOE
rpy3Ka

TCHCPATOPOB, ABTOMATUYCCKOC IMOBTOPHOC BKJIIIOUCHUC HA JIMHHUAX
BKIIFOYCHUC PC3CPBHOIO NMUTAHUA, aBTOMATUYCCKAA YaCTOTHAA pa3-

Babl Ouenka TpeOoBaHust K 3HAHUAM
(pedTUHTOBOI IK3aMeHa
OIICHKH) (crangapTHas)
22-25 «OMIUYHON OreHKa «OTIMYHOY» BBICTABIISIETCS CTYACHTY, €CJIM OH TIOJTYYHI 33 TECT
OLIEHKY “OTJIMYHO”, TIOKa3all TI1yOOKHe U NMpoyHble 3HaHUA Tuddepen-
[UAITBHON U JAMCTAHIIMOHHOM 3aIlUT, 3aIUThl TpaHC(HOPMATOPOB, JIMHUI




Babl
(pedTUHrOBOM
OLICHKH)

Ouenka
IK3aMeHa
(crannmapTHas)

TpeOoBaHUs K 3HAHUSAM

AIIEKTpOIIEpeaayt, 3JIEKTPOABUTATENCH, TeHepaTopoB, aBTOMAaTHUYECKOTO
MOBTOPHOT'O BKJTIOUEHUSI Ha JIMHUSAX AJIEKTPOIEpeaayl, aBTOMAaTHUECKOTO
BKJIFOUEHHSI PE3EPBHOTO MHUTAHMS, aBTOMAaTHUYECKON YacTOTHOM pas3rpys-
ku. 3Haer auddepeHnuanbubie 3anmuThl. Hasnaduenne. [lpuHnun aei-
CTBHSI TPONOJbHON u(PEepeHINaTbHON 3alUThl. JMCTaHIMOHHYIO
3alIUTy. 30HbI JeUCTBUA. CXeMy TpPEeXCTYyNEeHYaTOW AMCTAaHIIMOHHOU
3alIUTHl HA MOCTOSSHHOM OINEPaTUBHOM TOKE. 3alUThl, YCTaHABIIMBAE-
MbI€ Ha TpaHCPOopMaTOpaXx /sl BHISBICHHUS BHYTPCHHUX MMOBPEKICHUM,
3alUThl JTMHUMA 3JIEKTporepeaayu, 3alluThl dJeKTpoaBurareneii (Tpe-
ooBanus [1YD). Cxemsl 3ammt. 3anuTel reHeparopoB. OcoOeHHOCTH
3alUT FeHepaTopoB, padoTaIuX B O6JI0Ke ¢ TpaHCHOPMATOPOM, U re-
HEpaToOpOB, pabOTAOIIMX HAa COOpPHBIE HIMHBI. ABTOMAaTHYeCKOe IO-
BTOPHOE BKJIIOYEHHUE Ha JIMHUAX 3JeKTporiepenaun. Haznauenue. AB-
TOMAaTHYECKOE BKJIIOYEHHE PE3EPBHOIO MUTaHMsS. ABTOMAaTHUYECKas 4a-
CTOTHAs pa3rpy3Ka. YMEET BBINOJHATH BEIOOP MapamMeTpoB cpabaTbiBa-
HUSl TPOJOJBHON MudepeHnranbHoi 3amuThl. OnpenensiTs conpo-
TUBIIEHUS cpabaThIBaHUS M MPOBOJUTH OLEHKY YyBCTBUTEIBHOCTH JU-
CTaHIMOHHOM 3amuThl. OCYIIECTBIATh BEIOOP MapaMeTpoB cpadaThiBa-
HUS U TPOBEPKY YYBCTBUTEIBHOCTH 3allUT, yCTaHABIMBAaEMBIX Ha
TpaHcopmaTopax Jisi BHISABICHUS BHYTPEHHUX MOBPEXKJICHUH, 3alIUT
JUHUW BJIEKTPOIepeayu, 3allUThl 3JEKTpOABUTaTeNel. BBIMOIHITH
BBIOOp mMapaMeTpoB cpabaTbiBaHUS ABTOMATHMUYECKOTO MOBTOPHOTO
BKJIIOUEHUS, aBTOMAaTUYE€CKOIO BKIIFOUEHUSI Pe3epBHOTO MuUTaHus. Bia-
JIeeT METOJMKaMHU BBIOOpa TapamMeTpoB cpabaThIBaHHS MPOAOTIHHOM
muddepeHIManbHOM 3alUThI, JUCTAHIIMOHHON 3alllMThI, 3aIIUT, YCTa-
HABJIMBACMbBIX Ha TpaHcPopMmaTopax ISl BBISIBICHUS BHYTPEHHHUX IO-
BpPEXKACHUH, 3aIUT JUHUN SJIEKTPOTIEPEIauu, 3alIUThl DJIEKTPOIBUTA-
TeJed, aBTOMAaTUYE€CKOro MOBTOPHOTO BKIIFOUEHHMS, aBTOMATHYECKOTO
BKJIFOYEHHUSI PE3EPBHOTO IMUTAHMS, TPOBEICHUS OIEHKH YYBCTBUTEIIb-
HOCTH 3alIuT.

18-21

«xopouo»

OreHka «X0poII0» BBICTABISETCS CTYIEHTY, €CJIM OH MOJY4YHII 32 TECT
OILICHKY ‘XOpOIIO0”, MOKa3aj Xopolue 3HaHus auddepeHraabHol U
JMCTAaHIIMOHHOM  3allMT,  3allUThl  TpaHc(OpPMaToOpoB,  JIMHUH
ANIEKTpOIIEpeaayt, 3JIEKTPOBUTATENECH, TeHepaTopoB, aBTOMaTUYECKOrO
MIOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX IEKTPONEPEAAYH, aBTOMaTHYECKOTO
BKJIFOUEHMs  PE3EPBHOIO  INHTAHMS, ABTOMATHYECKOM  4YacCTOTHOM
pasrpy3ku. 3Haet auddepennnansubie 3anuThl. Haznauenue. [punammn
JecTBUs MPOAOIbHOM anuddepeHnanbHoN 3auThl. JJMCTaHIMOHHYIO
3amuUTy. 30HBI JedcTBUA. CXeMy TpEeXCTYNEeHYaTOW IUCTaHIIMOHHOU
3alIUTBl HA  TIOCTOSIHHOM  ONEpPAaTHBHOM  TOKE.  3allluThl,
yCTaHaBJIMBaeMble Ha TpaHC(hOpMATOpax Jisi BHIIBICHUS BHYTPEHHHUX
NOBPEXACHUM,  3alMThl  JIMHUM  DJIEKTpONepeAayd,  3alluThl
anekTponBurareneit (tpedoanust I1YD). Cxembr 3ammT. 3aniuThl
reHeparopoB. OCOOEHHOCTH 3aIUT TEHEpaTopoB, paldOTAIOUIMX B
0510Ke ¢ TpaHchoOpMaTOpOM, U TEHEPATOPOB, pabOTAOIINX HA COOPHBIE
IIMHBL. ABTOMAaTMYECKOE IIOBTOPHOE BKJIIOYEHHE Ha  JIMHUSAX
anekTponepenaun.  Ha3HaueHme.  ABTOMAaTHYECKOE  BKIIFOUYEHHE
pEe3epBHOrO MUTaHUSA. ABTOMAaTUYECKash 4acTOTHAs pa3rpys3ka. YMeeT
BBIIOJIHATH ~ BBIOOpP  MapaMeTpoB  cpabaTbiBaHMS  MPOAOJBHOM




Babl
(pedTUHrOBOM
OLICHKH)

Ouenka
IK3aMeHa
(crannmapTHas)

TpeOoBaHUs K 3HAHUSAM

TdhepeHIaTbHONR 3alIHTHI. OnpenensTh COITPOTHBIICHUS
cpabaThIBaHHS U TMPOBOJIUTH OIICHKY  YyBCTBUTEIHLHOCTH
JMUCTaHIIMOHHOW  3ammThl.  OCYIIECTBISATH  BBIOOp  MapaMeTpoB
cpabaThIBaHUs u MIPOBEPKY YYBCTBUTEIHLHOCTH 3aIluT,
YCTaHABIMBAaEMbIX Ha TpaHCGOpMaTOpax JJisi BBISIBICHUS BHYTPEHHUX
NOBPEXKICHHUW,  3alllUT  JIMHUH  DJEKTpONepelavd,  3alllHuThI
AJIEKTPOJIBUTATENICH. BBIMONHITE BHIOOP TapaMeTpoB CpadaThIBAHUS
ABTOMATHYECKOTO  MOBTOPHOTO  BKJIIOYCHHS,  aBTOMATHYECKOTO
BKIIIOYCHHUSI PE3CPBHOIO TNHTaHUs. Brageer MeroamkamMu BbIOOpa
napaMeTpoB cpadaThIBaHUS MPOAOJIBHON Au(hepeHIINaTFHON 3aIIUTHI,
JCTaHITHOHHON 3alIHTHI, 3alIWT, YCTaHABJINBAEMbIX Ha
TpaHchopMaTopax sl BBISBICHUS BHYTPCHHUX MOBPEKICHUH, 3alUT
TUHUI ANIEKTpOTepeayH, 3aIUTHI ANEKTPOABUTATEIICH,
ABTOMATHYECKOTO  IMOBTOPHOTO  BKJIFOYEHHS,  ABTOMATHYECKOTO
BKJTFOUCHUS pEe3epBHOTO MTUTAHMS, MIPOBEICHUS OIICHKH
YYBCTBUTEIHHOCTH 3aMIHT.

15-18

«y00871eme0-
PUMETbHOY

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYAEHTY, €CIH OH
MOJIy4Wsd  3a  TeCT  OLEHKY  “yIOBJIETBOPHUTEIBHO”,  IOKa3al
yIIOBJIETBOPUTEIbHBIE 3HAHMUS JU(depeHInaabHOl U JUCTAaHIIMOHHON
3allUT,  3alUThl  TpaHC(OPMATOPOB,  JIMHUM  3JIEKTpolepeaayu,
ANIEKTPOJIBUraTeNielf, —TIeHepaTopoB, aBTOMATUYECKOrO  IHOBTOPHOIO
BKJIIOYEHUSI Ha JIMHUSIX 3JIEKTpoIiepeaul, aBTOMaTHYECKOI0 BKIIFOUCHUS
PE3EPBHOIO IHTaHMs, ABTOMATUYECKOM YacCTOTHOM pasrpy3Kd. YMeeT
YIIOBJIETBOPUTEIHHO BHIMOJHATH BHIOOP TapamMeTpoB CpaOaTHIBAHHS
MIPOI0JILHOM TG hepeHIHATBEHOMI 3aIIHTHI. Ornpenendarsb
COTPOTUBIICHUS cpabaTbIBaHUs u IIPOBOAMTD OLICHKY
YyBCTBUTEIBHOCTH AMCTAHIMOHHON 3ammThl. OCYyIIECTBISATH BBIOOD
napaMeTpoB cpadaThbIBaHUs W TPOBEPKY YYBCTBUTEIBHOCTH 3alllUT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBIBIECHUS BHYTPEHHUX
NOBPEXACHUM,  3alUIUT  JIMHUM  DJIEKTpONEpenadd,  3alluThl
AIIEKTpo/BUraTeneld. BrImonHsTh BBIOOp mapaMeTpoB cpabaThIBAHUA
ABTOMAaTUYECKOTO  MOBTOPHOTO  BKJIIOYEHMS,  aBTOMAaTHYECKOTO
BKJIIOUEHUSI PE3EpPBHOIO MHTAaHUA. Y JOBJIETBOPUTENHHO BIAJEET
METOJMKAMHU BbIOOpa mapaMeTpoB cpabaTbIBaHUS  MPOJOJBHOM
T depeHaIbHON  3alllUThl, JUCTAHIMOHHOW 3allUThI, 3alluT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBIIBIECHUS BHYTPEHHUX
NOBPEXKACHUM,  3alIMT  JIMHUM  DJIEKTPONEpenadd,  3allUuThl
AIIEKTPOJIBUraTeNIel, aBTOMATHUYECKOTO IOBTOPHOI'O  BKIJIKOYEHHS,
ABTOMATUYECKOTO BKJIIOUEHUS PE3EPBHOIO IUTAHUS, HPOBEACHUS
OILICHKHU YyBCTBUTEILHOCTH 3aIlUT.

menee 15

«Heyoose-
MBOPUMENLHO »

OneHKka «HEYIOBIETBOPUTEIBHO» BBICTABISETCA CTYJAEHTY, €CIIH OH
MOJTYYMJI 32 TECT OLEHKY ‘‘HEYJOBJIETBOPUTENIHHO , HE TIOKa3aJ]l 3HAHUM
Qg depeHuanbHoI u JUCTaHLIMOHHOMN 3aLLKT, 3aILUTHI
TpaHCOPMATOPOB, JIMHHWIA  DJEKTpONepeNadd, dIEKTPOJBHUraTeleH,
TE€HEPATOPOB, ABTOMATUYECKOTO MOBTOPHOI'O BKJIKOYEHMSI Ha JIMHUAX
ANIEKTPONEPEaul, aBTOMATHUECKOIO BKIIFOUEHHUS PE3EPBHOIO IUTAHUS,




Babl
(pedTUHrOBOM
OLICHKH)

Ouenka
IK3aMeHa
(crannmapTHas)

TpeOoBaHUs K 3HAHUSAM

ABTOMATUYECKOM YaCTOTHOW pa3rpy3ku. He ymeeT BBIMONHATH BBIOOD
napaMeTpoB cpadaThIBaHUS MPOIOJIBHON AU PEpeHIINATHHON 3aIIUTHI.
OnpenensaTb CONPOTUBIECHUS CpPabaThIBAHUA U IPOBOAUTH OLEHKY
qyBCTBUTEIBHOCTH AMCTAHIMOHHON 3amuThl. OCYyIECTBIATh BHIOOP
apaMeTpoB cpadaThbIBaHUSI U IPOBEPKY YYBCTBUTEIBHOCTH 3allUT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBISBIECHUS BHYTPEHHUX
IIOBPEXKICHUH, 3al0AT  JIMHUHA JJIEKTpoIepesayH, 3aIIUThI
AIIEKTpOABHUraTeNeii. BhIMoOMHATS BBIOOp MapaMeTpoB cpadaThIBaHUS
aBTOMAaTUYECKOrO0  IIOBTOPHOIO  BKJIIOYEHHMs,  aBTOMAaTHYECKOIO
BKJIIOYECHHUSI pe3epBHOro nurtaHus. He Biageer meroaukamu BbIOOpa
napaMeTpoB cpabaThlBaHUS MIPOAOJIBHON Iu(depeHnaTIbHON 3alUThI,

I[I/ICTaHI_[I/IOHHOI\/'I 3allINThI, 3aliuT, YCTaHABJINBACMbIX Ha
TpaHC(i)OpMaTOan AJI BBIABJICHHUA BHYTPCHHHX HOBpe)KI[eHHﬁ, 3alIuT
JIMHUK QJICKTpOIICpCaaduu, 3aIlIUThI SHGKTpOﬂBHFaTeHeﬁ,

AaBTOMAaTH4YCCKOT'O IIOBTOPHOT'O BKIIIOYCHUA, AaBTOMAaTH4YCCKOTI'O
BKIIIOYCHU A PE3CPBHOTO IIUTaHusA, IMPOBCACHUA OLICHKU
YYBCTBUTCIIbHOCTHU 3alIUT.

Tect- 2 uddepeHnmansHas 1 TUCTAHIIMOHHAS 3alIUTa, 3alUTa TPAaHCHOPMATOPOB, TUHUH JICK-
Tpomepeaayn, NEKTPOABUraTelNCH, TeHEPaTOPOB, AaBTOMATHUECKOE TTOBTOPHOE BKIIOUCHUE HA JIMHUAX
AJIEKTpOTIepeaur, aBTOMATHICCKOE BKIIFOUCHUE PE3EPBHOTO TUTAHUS, aBTOMATHYECKasl YaCTOTHASI pa3-

rpy3Ka
Onenka KonnyecTBo BEpHO JaHHBIX OTBETOB
5 (oTIMYHO) 9-10
4 (xopor1o) 7-8
3 (YIOBIIETBOPUTEIHHO) 6
2 (Hey/10BJIETBOPUTEIILHO) Menee 6
Kpurtepun oneHnBaHusi KypcoBoii padoTbl
Ounenka mo Onenka
100-6anbHOl | KYpcOBOii padoThI TpedoBanus K 3HAHUSIM
cucreme (crannmapTHas)

1 2 3
90-100 «OMAUYHON O1eHKka «OTIMYHO» BBICTABIISAETCS CTYJIEHTY, €CIIM OH IITyOOKO
3HaeT Marepuai KypcoBOW paboThl, 0OOCHOBBIBAECT MPHUHSTHIE
peleHus] YCTAaHOBKU TOTO MJIM MHOTO BUJA PeNeHHOM 3allUThl U
aBToMaTHKH. CBOOOJHO OTBEYAaeT HA MOCTABJIEHHBIC BOIPOCHI,
KaK MPaKTHYECKOTO XapakTepa, TaK U TEOPETUYECKOro U3 BO-
MPOCOB aTTECTAallMU pa3lelioB Kypca. B oTBeTax mNpaBHIBLHO
000CHOBBIBAeT MpUHATHIE perieHus. CoaepikaHue KypcoBoil pa-
OOTHI TIOJTHOCTHIO COOTBETCTBYET 3aJaHWI0. PacueTsl BEIMONHE-
HBI 0e3 omMOoK, rpaduuecKuii MaTepuall BBHIIIOJIHEH B COOTBET-

ctBuu ¢ 'OCT.

75-89 «XOpOULON» O1eHKa «XOpOILIO» BBICTABISAETCA CTYACHTY, €CJIM OH JOIMYCKaeT
HETOYHOCTH HENPUHIUIHAIBHOTO  XapakTepa (Hampumep,
omnOka 0003HAYEHHSI HA CXEME DJIEMEHTOB 3JIEKTPOIHEPreTH-




Ounenka mo Ouenka
100-6anbHOI | KypCcOBOii padoThI TpeGoBanus K 3HAHUAM
cucTeme (crangapTHas)
1 2 3
4yeckol cetr). Takke eciM CTYIEHT BBIMOJIHSIT KypCOBYIO pado-
Ty C OTCTaBaHHEM OT TpaduKa 1Mo HEYBaXUTEIHHON PUYNHE.
60-74 «yoosnemepu- OrneHKa «yJTOBJICTBOPUTEIILHO» BBICTABJISETCS CTYICHTY, €CIIH
MenbHO» OH MMEeT 3HaHHUS TOJHKO OCHOBHOTO MaTepualia, HE YCBOMII
0COOEHHOCTEH pacyera peieiHON 3alIUThI JJIEMEHTOB AJIEKTPO-
JHEPreTHYECKON CeTH M Pa3pabOTKU MPUHIUIHAIBHBIX H OTle-
pPaTHBHBIX CXeM 3amuThl. JlonmyckaeT HETOYHOCTH, HEIOCTaTOY-
HO TIpaBWIbHBIC (OPMYITUPOBKH, HAPYIICHUS JOTHYECKOH MO-
CJICZIOBATEIILHOCTH B HM3JIO)KEHUHM METOJMKHU BBIOJHEHUS pac-
YETOB U POCKTUPOBAHUSI.
0-59 «Hey0osie- O1eHKa «HEYIOBJICTBOPUTEIBHO» BBICTABIISIETCS] CTYICHTY, KO-
meopumenvbHoy | TOPBIA HE 3HAET 3HAYMTENHHOW YacTW KypCOBOH pabOTHI, 10-
MyCKaeT CYNICCTBEHHBIC OIIUOKH, CaMOCTOSTEIBHOCTh BBITIOJI-
HEHUsI KypCOBOW paboTHI He moaTBepkaactcs. OneHka «Hey10-
BJICTBOPUTEIIEHO» CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MIPOJIOJKUTHh 00Y4YCHHE 0€3 JOTOHUTEIBHBIX 3aHSATHH 10 JUC-
IUTUINHE.

CDopMa OIICHUBAHHWA OTBCTA CTYACHTA HA 9K3aMCHC
IO AUCHUIIIIMHEC «b1.b.17 Penetinas 3allyTa U aBTOMAaTU3alug 3JICKTPOIHCPICTUYCCKHUX CUCTCM»

banasl
(peHTHHTOBOM
OIICHKH )

Ouenka
IK3aMeHa
(cranmapTHas)

TpeGoBanus Kk 3HAHUAM

44-50

«OMIUYHO)

O1neHka «OTIMYHOY BBICTABISETCSA CTYIEHTY, €CJIM OH IOKa3all riry0o-
KM€ ¥ IPOYHbIE 3HAHMsI B 00JIaCTH pesIeHOM 3alUThl U aBTOMATU3alUN
ANIEKTPOIHEPTeTHUECKUX CUCTEM, MPUHIIMIIOB JEHCTBUS 3allUT, BBIOOpa
napaMeTpoB CpadaThIBaHUS 3alIUT, MOCTPOCHUsS NPUHLMUIHAIBHBIX U
OIEPAaTUBHBIX CXEM 3alUT. 3HAET BUJBI PEJICHHON 3alUThl U aBTOMATH-
KU 3JIEKTPOIHEPreTHUECKUX CHCTEM, Ha3HaueHWe M o0JIacThb MpHUMEHe-
HUsS. YMEET BBINOJIHATH BBIOOp MapamMeTpoB cpabaThIBaHUs peneiHON
3alIUTBl U ABTOMAaTUKU OJIEKTPOIHEPreTHUECKUX CHCTEM, IPOBOAMTH
OLEHKY YYBCTBUTEJIBHOCTH PEJIEHHON 3aIllUThl, YATaTb U COCTaBIIATh
MIPUHIUITHAIIBHBIE U ONIEPAaTUBHBIE CXEMBI 3allUThI, OCYIIECTBIISATH BHIOOP
9JIEMEHTOB 3alUThl. BiageeT MeroarkaMu BrIOOpa mapamMeTpoB cpada-
THIBaHMsI, IPOBEACHNS OLEHKH YYBCTBUTEIILHOCTH PEJICWHON 3allUTHI,
HAaBBIKAMHU TOCTPOEHUS U YTECHMsI NPUHUUINAIBHBIX M ONEPaTHBHBIX
CXE€M 3allUThl, TEPMUHOJIOTHUEN B 00JaCTH peNelHON 3allUThl U aBTOMa-
TU3ALUM JIEKTPOIHEPreTIecKux cucteM. IIpu 3ToM He 3arpynHsaercs
C OTBETOM IIpH BUJIOM3MEHEHUH 33JaHMMN, UCIOJIb3YET B OTBETE MaTe-
pua JOTOJHUTEIBHON JIUTEPATYpPhI

37-43

«xopouo»

OneHka «XOpOLIO» BBICTABIISIETCS CTYIAEHTY, €CIM OH ITOKa3all
XOpoImIre 3HaHUs B 00JacTH pENeHHON 3allluThl U aBTOMATHU3ALUN
ANIEKTPOIHEPTETHUECKUX CUCTEM, TPUHIIMIIOB JEHCTBUS 3allUT, BBIOOpA
napameTpoB cpalaThIBaHUS 3allUT, TOCTPOCHHS MPUHIUIUAIBHBIX U
OTEPATUBHBIX CXEM 3allUT. 3HAaeT BHIBI PEJICHHON 3aIuThl |




Babl
(pedTUHTOBOM
OLIEHKH)

Onenka
IK3aMeHa
(cranmaprtHas)

TpeOoBaHus K 3HAHUAM

ABTOMATUKHU DJICKTPOIHEPIETUYECKUX CHUCTEM, Ha3HaYeHHe W 00JIacTh
MIPUMEHEHUs. YMEET BBINOIHITH BBHIOOP MapaMeTpoB cpabaThIBaHUS
peneHON 3alMThl U aBTOMATUKU AJIEKTPOIHEPIeTHUECKUX CHCTEM,
MIPOBOJIUTh OIEHKY YYBCTBUTEIBHOCTH PEJICHHON 3alllMThl, YWTaTh W
COCTaBJIATh NPUHIUNHAIBHBIE UM  ONEPAaTUBHBIE CXEMbI 3alllUTHI,
OCYLIECTBIIATh BBIOOpP 3JIEMEHTOB 3alUThl. Brageer wmeroaukamu
BbIOOpa  mapaMeTpoB  cpabaTbiBaHUS,  IMPOBEICHUS  OLCHKU
YYBCTBUTEJILHOCTH PEJICHHOM 3alllUThl, HABBIKAMH TIOCTPOCHUS U
YTEHUSI  NPUHIUNHATIBHBIX W ONEPAaTHBHBIX  CXEM  3alllUThI,
TEPMHUHOJIOTHEH B 00JacTH peleiHOi 3aliuThl U aBTOMATH3alUU
JNIEKTpOdHepreTuyeckux  cucreM. [lpm  3ToM  He  JOmMycKaeT
CYLIECTBEHHBIX HETOUHOCTEHN B OTBETE HA BOIIPOC.

30-36

«y00871eme0-
PUMETbHOY

OneHka «yAOBIETBOPUTEIIBHO» BBICTABIISAETCA CTYJIEHTY, €CIIH OH
MOKa3ajl YAOBJIETBOPUTEIbHBIC 3HAHUS B 00JIACTH PEJICHHON 3aIlUThI U
aBTOMATHU3aLMU JIEKTPOIHEPreTUUECKUX CUCTEM, IIPUHLMIIOB JEHCTBUA
3allUT, BBIOOpA IapamMeTpoB cpaldaTblBaHMs 3allUT, [OCTPOCHHS
IPUHUMIIMAIBHBIX M ONEpPAaTUBHBIX ~ CXEM  3allUT.  YMeeT
YJOBJIETBOPUTEIBHO BBINOJIHATE BBIOOP IapaMeTpoB cpabaThIBaHUS
penelHON 3alMThl U aBTOMATUKU AJIEKTPOIHEPIeTHUECKUX CHCTEM,
MIPOBOAUTH OLICHKY YYBCTBUTEJIBHOCTU PEJEHHON 3allUThl, YUTaThb U
COCTABJISATh MPUHLMIHNAIBHBIE U  ONEPaTUBHBIE CXEMbI 3allUTHI,
OCYIIECTBJIATH BHIOOP JIEMEHTOB 3aIUTHL. Y JOBICTBOPUTEIHHO BIIAJCET
METOAMKAMH BBIOOPA MapaMeTpoB CpabaThIBaHUs, IPOBEACHUS OLIEHKH
YYBCTBUTEIIbHOCTH PpEJICHHOM 3alllUThl, HAaBBIKAMH IIOCTPOCHUSA U
YTEHMs]  NPUHLIMIMAIBHBIX U ONEPATUBHBIX  CXEM  3allUTHI,
TEPMUHOJIOTHEH B 00JacTM peledHOM 3aluThl M aBTOMATH3allUH
AIEKTPOIHEPTETUYECKUX CUCTEM. IIpn 3TOM He yCBOWIJI Bcex JAeTaleu,
JIOTTYCKaeT HETOYHOCTH, HEJIOCTATOYHO MpaBUJIbHBIE (HOPMYIHPOBKH,
HapylIeHHUsl JIOTMYECKOW  IOCJIEIOBAaTeIbHOCTH B U3JIOKEHUU
Marepuaia.

menee 30

«Heyoosie-
MEoPUMeNbHO»

OueHka «HeyA0BIETBOPUTEIBLHOY» BBICTABIISICTCSA CTYIAEHTY, €CJIU OH HE
MOKaszajn 3HAaHUW B O0NACTH peNeiiHOM 3alMThl W aBTOMATU3aIUU
AIIEKTPOIHEPTETHUECKUX CHCTEM, TPUHIIMIIOB JEHCTBUS 3allUT, BHIOOpa
napamMeTpoB cpalaThIBaHUS 3alUT, TOCTPOSHHS MPUHIMIUAIBHBIX U
OTIEPATUBHBIX CXEM 3aluT. He yMeeT BBITIOJIHITH BHIOOP MapaMeTpoOB
cpabaTbIBaHMs peNerHon 3aIIUTHI 31 aBTOMATHKH
AMEKTPOIHEPTETUIECKUX CUCTEM, TTPOBOJIUTH OIEHKY YyBCTBUTEIILHOCTH
peNeiiHOM  3aIlMThl, YWUTaTh W COCTaBIATh NPUHIUMNHAIBHBIE U
OTIEPaTUBHBIE CXEMBI 3aIUTHI, OCYIIECTBIISATH BEIOOP 2IIEMEHTOB 3aIIHTHL.
He Bnageer weroaukamu BBIOOpa TapaMeTpoB cpabaThIBaHUS,
MPOBEACHUS OLIEHKH YYBCTBUTEIBHOCTU PEJICHHON 3alllUThl, HABBIKAMU
MOCTPOEHHUS U UYTEHUS TPUHLIUIHAIBHBIX U ONEPATUBHBIX CXEM 3aILUThI,
TEPMUHOJIOTHEH B 00JacTH peNieHOM 3allluThl U aBTOMATHU3AlUN
ANIEKTPOIHEPTETHUECKUX CUCTEM.
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IIUTa U aBTOMATHU3AIUs FIEKTPOIHEPreTHUECKUX cucteM» HampasieHus 13.03.02 «DnekTposHepreTuka
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U DJIEKTPOTEXHHUKA» UCIOJIb3YIOTCS HATJISIAHBIE MaTepHalibl, BEIYUCIUTEIbHAS TEXHUKA (B TOM YHCIIE
porpaMMHOe oOecIieueHre) A MoKa3a npe3eHTaIui, JabopaTopHoe 000pyaoBaHUE.
Jlexiuu poBoasTCs B yueOHOM aymuTopuu Ned13, ocHaleHHON MeOenbio M MyIbTUMEHIHHBIM

o0opynoBaHUEM JIJISl IPE3EHTALUN IO TeMaM JIEKIIMOHHBIX 3aHSATHUH. .
O6opynoBanue:
[TocamounbIx MecT — 56;
ABTOMaTH3UPOBAHHOE paboyee MECTO MPENoaBaTeNs
nporieccop - AMD Athlon (tm) 64x2, 3800+2.03GHz
oneparuBHas mamsats — 4,00Gb..
JlunensuonHoe u cBOOOJHOE MpOrpaMMHOE obOecreueHre oOIero U MpodeccuoHaITbHOTO
naznauenus: MS Windows, MS Office Professional, Kaspersky Security
Komnexkc MynbTUMEUAHBIA B COCTaBE KOMIIBIOTEP C KOJOHKAMU, IPOEKTOP U IKPaH.
Menogas gocka — 1.
Ji1 caMoCTOATENbHOM PabOThl CTYIEHTOB HCIIOJIB3YETCS KOMITBIOTEPHBIA KJIACC C BBIXOJOM B
uHTEepHET - BLI.
JlaboparopHbie pabOThl U MPAKTUYECKUE 3aHATUS MPOBOJATCS B CIIEIIMATU3UPOBAHHON ayAUTO-
pun No523 «JlabopaTopust «NEKTPOCHAOKEHHE
Jlaboparopus «OnekrpocHabxeHue» (aya.523)
O6opynoBanue:
[Tocamounbix MecT — 26;
Menosag gocka -1;
Kommiexkt mebenu;
Pabouee mecTo npemnogaBates;
KoMruiekT yueOHO-HarIsSIHBIX TOCOOHIA U TIaKaTOB;
KoMIuiekT nokyMeHTaluuu, MeTon4eckoe 00ecneyeHue;
JlabopaTopusbiii ctena 92 1M-C-K «DnekTpuueckue CTaHIIUU U MOJICTAHIIUH, CUCTEMBI M CETH,
pelneliHas 3almTa 1 aBTOMAaTH3aIHs SJIEKTPOIHEPTrETHUECKUX CUCTEM, DIIEKTPOCHAOKECHHEY;
Tunosoi kommiiekT yue6Horo odopynoBanus «Cuctema ynpapieHUs: aCHHXPOHHBIM JIBUTaTe-
JIeM ¢ KOPOTKO3aMKHYTBIM pOTOPOM», UCTIOJTHEHUE HAacToJIbHOE pyuHoe, CY-AJIKP-munwu;
Crenp 17151 U3y4eHUs! OCHOB 3JIEKTPOOE30NaCHOCTH M MPaBUJI SKCILTyaTalluH 3JIEKTPOYCTAHOBOK
SA-2688;
HabGop ans MoHTaka B KOMHaTe SJIEKTPOMOHTKHHUKA CXEM YIpaBleHHUS Tpex(da3HbIM achH-
XPOHHBIM JIBUTaTeNIeM ¢ KOPOTKO-3aMKHYTBIM POTOpOM (yueOHOe 06opyaoBaHue) — 3.
JlaGopatopust «BupTtyanbHble KOMIIEKCH» (aya.218)
O6opynoBaHue:
IMocagounsix mect — 20;
ABTOMaTH3UPOBAHHOE paboyee MECTO MPENoJaBaTeNs
npoueccop — AMD Athlon (tm) x 4840, 3,10 GHz, onepatusnas mamste — 4,00 Gb.
JInnensnoHHoe 1 cBOOOJHOE TPOrpaMMHOE obecrieueHne 001ero u NpopecCUOHaIbHOTO Ha3Ha-
yenus: MS Windows, MS Office Professional, Kaspersky Security
Muxkpogon Sven MK — 495 nactonbHbIN;
Jlocka ayaiuTopHass MarHUTHO-MapKepHasi, TOBOPOTHAs!, Ha KOJecHKax — 1;
Komruiekc My nbTUMEIUIHBIN B COCTaBe KOMIBIOTEP ¢ KOJIOHKAMH, TPOEKTOP U IKPaH;
Komnreroreps-10 mr;
Konnunonep okoHHBIH -1;
OO6nyuaTens penupkymasaTop Bozayxa 6akrepunuanbii «MET'JIE3» PBOB 909-
«MCK»(Ne30383);
JlaGopaTopHoe obopyaoBaHue:



BupryanpHbiii koMruieke «AToMHbIe d5ekTpoctaniiuny [1JI-BOT-ATOS3C0-03;

Tpenaxep-cumynsatop «Cuctema aBTOMaTHYECKOT0 YIPaBICHUS TEXHOJOTHUYECKUX IapaMeT-
poB» TC-CAV-TII-JIS;

Kommieke BUpTyanbHBIX 1a00OPaTOPHBIX padOT MO TUCIMILITHHAM:

"O06opymoBaHUE IICKTPHUSCKUX MOICTAHIIAN"

1. W3yuenne KOHCTPYKIMU U IPUHIKIIA paboTHI ycTpoiicTBa peneiiHoi 3ammtel SPAC 8§10

2. N3y4yeHne KOHCTPYKIIMH THIIOBOTO 000pYAOBaHUS CUIOBOW TOHIIKAIOIIECH TTOACTAaHIIUH
110/10 xB

3. W3y4yeHne KOHCTPYKIIMH M CXEM COSTMHEHUS KOMIIEKTHBIX TPaHC()OPMATOPHBIX MO
craniuii 10/0,4 xB

4. HccnenoBanue cxeM 3IIEKTPUUYECKUX COSAMHEHUH pacipeeInTeNIbHBIX YCTPOUCTB IIeK-
TPOCTaHLIUU

5. KoHTaKkTOpbI 1 MarHUTHBIE MTycKaTenu. MacisiHble U BO3AYIIHbIE BhIKII0YaTenu. [IpuBo-
B K BBIKITFOYATEIISIM

6. OcMOTp OTKPBITOTO paclpeeIUTEIbHOT0 YCTPOHCTBA MTOACTAHIIUH

7. OcMOTp CHIIOBBIX TPaHC(HOPMATOPOB IOACTAHIIUH

8. PaboThI B 30HE BIUSHUS 3JCKTPHUYECKUX MTOJICH

«'mapomexaHuka»

1. H3y4yeHne KOHCTPYKIMH LIEHTPOOSKHBIX HACOCOB U CXEM COCANHECHHUS

2. Omnpenenenne MOJIE3HON MOIIHOCTH Hacoca U K0d((HUIIMEeHTa TI0JIE3HOTO IeHCTBHS
HaCOCHOM YCTaHOBKH

3. [Torepu Hamopa 1o JUIMHE B KPYTIIOH TpyoOe

4. [Torepu Hamopa mpu BHE3aITHOM PACIIUPEHUHU TPYOBI

5. [ToTepu Hamopa nMpy BHE3AITHOM CY)KEHHH TPYOBbI

«/leramy MaruH»

1. HccnenoBanue BusHUS pexxuMoB padboTsl npuBoja Ha KI1J] pexykropa

2 O030p OCHOBHBIX BH/IOB MEXaHH3MOB

3. Ompenenenue kodppuimeHTa moyie3HOro AUCTBUS IUIMHAPUUYECKOTO peayKTopa

4 Omnpenenenue ko3P puIMeHTa MoJIe3HOTO ACHUCTBUS YEPBSIYHOTO PEAYKTOpa

"TexHuYecKrue u3MepeHus 1 npuoopsr"
N3mepurensubie mpeodpazoBatenu Candup 22 AU
N3yuenne npubGOpoB 11l U3MEPEHUs JaBICHUS
N3yuenue npuOOpoOB /Ui U3MEPEHUS KOHLEHTPAIUK BOJOPOIHBIX HOHOB
N3yuenue npuOOpoB /Ui U3MEPEHUS YPOBHS
CHsTHE KpUBOW IIEpeX0AHOTO IMpoliecca Mpeodpa3oBaTeneil cConpoTUBICHUS
CHATHE KPUBOI NTEPEXOAHOT0 IpolLecca TEPMOIIaphbl

C4YeT4nKy BUXPEBbIE YIbTPa3BYKOBbIE
OO0cnyXuBaHUe, PEMOHT HHTEIUIEKTyaIbHOTO npeodpa3osarens gasieHus Y OKOGAWA EJX 430.

No as~wbhE

[lepeuens nabopaTopHOro 060PYI0BaHMS MPEACTABIEH B Ta0IHIIE

Tembl s1a0opaTopHbIX padoT. Bonnpockl, oTpadaTeiBaeMbie Ha 1adopa- Bcero Y4ebdHo-
TOPHOM 3aHATHH 4acoB | MeTOAHYeCKoe
obecreyeHue

1 2 3
MakcumanbpHasi TOKOBasi 3allUTa/OTCeUKa ABYX JIMHUM JJIEKTPOIEpeaadn ¢ 4 OU [1-3]
OJIHOCTOPOHHUM ITUTAHHEM AU [4-8]
ToxoBas HalpaBICHHAs 3alUATA TUHUH JJIEKTPOIIEPENAYU B KOJIBLEBOU CETU 4 I1 [9,10]

WP [11-15]




Tembl 1abopaTopHBIX padoT. Bonnpocel, oTpadarbiBaeMble Ha J1adopa- Bcero Yu4eOHo-
TOPHOM 3aHATHHU 4acoB | MeTOAHYeCcKoe
olecneyeHue
1 2 3

KomrmiekTHbIE yCTpOICTBA 3aIIUTHI M aBTOMATHKU pabodero BBoga 6-35 kB 2 HNOC [16]

SPAC 810

JlucTaHUIMOHHAS 3alUTa JIMHUN 3JIEKTPOIEpelayd B CETU C JIBYCTOPOHHUM 4

MUTAaHUEM

Huddepennnanbras 3ammra TpanchopmaTopa 4

YuyeOHO-MeToAN4YeCKHEe PEKOMEHIAIMHU ISl CTY/IeHTOB

3HaHus, MOJYYEHHBIE 110 OCBOCHUIO JHCUUIUIMHBL, HEOOXOAUMBI IPU OCYILECTBICHUH Mpodec-
CHOHAJILHOW JESTEIbHOCTH OaKanaBpa, BHIIOJTHEHUHU BBITYCKHON KBaJTHM(HUKAIIMOHHON pabOThI U U3yde-
HUHM OCHOBHBIX JTUCLMILIMH IO IPOQHIIIO HOATOTOBKH.

s 5¢GEeKTUBHOIO OCBOEHMS AUCLUILIMHBI CTYACHTAM HEOOXOIUMO MPOSBIATh HAUOOIBIIYIO
aKTUBHOCTb BO BpeMs ayAUTOPHBIX 3aHATUH, CIEA0BATh YKAa3aHUAM BEIyILEro IPEenojaBaTess, BbIIOJI-
HATh CaMOCTOSITEIbHYIO paOOTy B 00beMe, YCTaHOBJIEHHOM pabodel IporpaMMoi JUCLUIIIMHEI.

JIeKIIMOHHBIE 3aHATHS COCTABIISIFOT OCHOBY TEOPETHUECKOTO 00Y4EHUS U TIO3BOJIAIOT C(HOPMUPO-
BaTh CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUI MO TUCLUIUIMHE, ITO3BOJISIIOT PACKPHITH HAHOOJIEE CIOXK-
HbIE, OCHOBOIOJIararolye BOIpOoCHI.

B xo/€ 1eKIMOHHBIX 3aHATUN HAJUIEKUT KOHCIEKTUPOBATh Hau0o0JIee BaKHbIE MOJIOKEHUS U3Y-
yaeMoHM TeMbl, a 10 OKOHYaHMM 3aHSTUS 3a/1aBaTh BONPOCH!, BBI3BIBAIOIINE 3aTPYAHEHUSI C YCBOCHUEM
paccMaTpuBaeMoi TeMbl. PekomeHayeTcst nepes CleIyroIuM JEKIUNOHHBIM 3aHITHEM IIOBTOPUThH MaTe-
pHal pacCMOTPEHHOM TeMbl, U3yYUTh COBPEMEHHYIO JINTEPATYpPY, BBIIOIHUTH CAMOCTOSTENbHYIO pado-
Ty B 33JJaHHOM oObeMe.

[IpakTnueckue 3aHATHS 110 JUCUUIUIMHE MTO3BOJISIOT MPOBEPUTH YCBOEHUE TEOPETUYECKOIO Ma-
Tepuana, GOpMUPOBATh MPAKTUYECKNE HABBIKM M YMEHHUS I1OJI PYKOBOJICTBOM IIPEIIOAABATENsS, YIITyO-
JISIOT, PacIIUpSIIOT, AETAIU3UPYIOT MOJTYYEHHbIE Ha JEKIUHU 3HaHud. [IpakTuueckoe 3aHsATHE MTpeanoia-
raeT BBIIOJHEHHUE M0 3aJaHHI0 U 10J PyKOBOJCTBOM IIpEenoJaBaTeliss OJHON WM HECKOJIbKUX NMPaKTH-
yecKuX padoT. [[1s yCcnemHoro BhIMOIHEHUS MPaKTUUYECKUX 3aJaHU U OCBOEHHUS TUCLUIUIMHBI MEpe]
KaX/IbIM MPAKTUYECKUM 3aHATHEM HEOOXOIMMO BBIYYHTh TEOPETHUECKUI MaTepHall COOTBETCTBYOIEH
TEMBI, UCTIOJIb3Ys KaK KOHCIEKT JIEKLIUH, TaK U PEKOMEHIyeMYy!o Juteparypy. Ilo pe3ynbpraram BbInosn-
HEHMsI IPAaKTUYeCKOl paboThl MPOBOJAUTCS OLEHKA TEKYIIeW yCHeBaeMOCTH, KOTOpask CyMMHUpPYETCs K
pe3yJsibTaTaM aTTeCcTaluu pa3ieioB.

JlaGopaTopHbIe 3aHATHUS MPECTABISIOT COO0N B OOJBINEH CTETIEHH CaMOCTOSTEIbHOCTH BBITIOJI-
HEHUE JIa0OpaTOPHBIX PabOT, YriayOJsioT M 3aKpEIUITIOT TeopeThudeckue 3HaHus. Ha 3Tux 3aHaTHsIX
OCBAMBAIOTCSI HAaBBIKM AKCHEPUMEHTAIbHBIX CIIOCOOOB aHaM3a JAEHCTBUTENBHOCTH, (OPMUPYIOTCS
yMeHHs paboTaTh ¢ NpubopaMu U COBPEMEHHBIM 000pyAoBaHueM. JlabopaTopHoe 3aHsSITHE TPOBOIUTCS
B COCTaBE€ aKaJeMUUYECKON IPYMIIbI C pa3/ieIeHueM Ha MOArpynnsl. [ ycrnemHoro BHINOIHEHUs 1a00-
PaTOpPHBIX PabOT M OCBOEHUS AUCILUILTMHBI CIIEAYeT 3HaTh TEOPETUUECKUI MaTepHuai COOTBETCTBYIOIIECH
TEMBI, YETKO CJIEZI0BATh METOIMKE BBIMOIHEHUS J1a0OpaTOpHBIX paboT, BBIIAHHOM npenoaasareneM. 1o
pe3yabTaTaM BBIIOJHEHHS J1a00paTOpHOI pabOThI MPOBOAUTCS OLEHKA TEKYILEH yCHeBaeMOCTH, KOTO-
pasi cyMMUpyeTcs K pe3yJibTaTaM aTTecTalllH pa3/esoB.

CamocrosTenbHas paboTa moJipazyMeBaeT 1noja coooi mpopaboTKy TEOpETHYECKOro MaTepHana ¢
HCIIOJIb30BAHUEM PEKOMEHAYEMOM JINTEpaTyphl 10 TOM WIM MHOM TeMe, MOCIEAYIOIHI OTYET 1O pe-
3yJlbTaTaM CaMOCTOSITENIbHOI paboThl B (pOopMe, YCTAHOBICHHOMN MPENoaaBaTesIeM.




CpenctBoM uHGOPMAMOHHON MOAJIEPKKHA OpraHU3alMl CaMOCTOSITETbHOM pabOThl CTY/IEHTOB
B paMKax Y4eOHOW JUCIUIUIMHBI SBJISIOTCS WHGOpMaImoHHo-o0pa3oBaTenbHas cpena (MOC), smek-
TPOHHO-O0MOIMoTeuHbIe cucTeMsbl, focTynHsie BUTU HUSAIY MUOU, aboHEMEHT U NepHoInKa.

Jlnisi BBITIOJTHEHUSI CAaMOCTOATENBHOM pabOThl CTYNEHTY HYXKEH JIMOO TOMAITHHIA KOMITBIOTED C
JIOCTYIIOM B UHTEPHET, TM0O0 KOMIbIOTepHBIN Ki1acc BLI.

Kaxxnplii cTyeHT uMeeT CBOM JI0TuH U napoiib 11 Bxoja B MOC.

KypcoBast paGota BbrinosiHsgercs Ha Temy: «[IpoexTupoBaHue peneitHON 3alUThl y4yacTKa AJIeK-
TPUYECKON CeTH» C Bapualnueil 3aJannii mpernojaBaTeem.

3amanue Ha KypcoBYIO paboTy: pa3paboTaTh 3allUTy y4acTKa 3JIEKTPUUYECKONW CETH, COCTOSIIETO
U3 HECKOJIbKMX JIMHUI aJIeKTporepenad U TpaHC(HOPMATOPHBIX MOACTAHLUUNA. MICXOIHBIMHM JaHHBIMU
CITy’KaT OJHOJIMHEWHBIC SJICKTPUYECKHE CXEMbl; OCHOBHBIC TTApaMeTphl JTMHHUNA JIEKTpoIepeiad, TpaHc-
(bopMaTopoB, FIMEKTPUUECKUX HATPY30K U UX COOCTBEHHBIX 3ALIHT.

ANTOPUTM BBHITIOTHEHHSI KyPCOBOM paOOTHI:

1. TuarenbHO M3Y4YUTh KOH(PUTYPALUIO HIEKTPUYECKON CETH, MPOAYyMaTh BapUaHTHI MUTAHUS
rpynn notpeduTeneil B HOpMAJIbHBIX U IOCJI€aBAPUNHBIX PEKUMaX pabOThI JIEKTPUUECKON CeTH, Mpe /-
JIOKUTH aJTOPUTMBI PaOOTHI ABTOMATUYECKUX YCTPOMCTB JJisi oOecredeHus] HaJA€KHOTO 3IIEKTPOCHA0-
KEHHs MOTpeduTeNeld B KPUTHUECKUX cUTyarusx. [ myOuHa mpopaOOTKU aHHOTO BOIpPOCa B 3HAYU-
TEJIbHOU CTETNIeHH OMpe/eieT IPUHUMAEMBbIE Jjaliee PEeIIeHUsI.

2. CocTaBUThH CXEMbI 3aMEIIEHUS yYaCTKa CETH B PA3IMUHBIX PEKUMaX €ro padOoThl, ONPEIEIUTh
paboune TOKH M BBHIOpATh CEYECHHUS MPOBOJOB JIMHUH DIIEKTPONEpPEadr, PACCUNTATh MapaMeTphl CXeM
3aMeIIeHusl.

3. PaccunTaTh TOKM KOPOTKOTO 3aMBIKaHUS Ui MAKCUMAJIBHOTO PEKUMa PabOThI YJHEPTOCHUCTe-
MBI [lJ1s BBIOOpA THIIOB M YCTABOK 3aIllUT, a TAKXKE U IMPOBEPKU UX YYBCTBUTEIHHOCTH, HEOOXOAMMO
3HATh 3HAYEHHUS TOKOB B MECTAaX YCTAaHOBKHU 3aIIUT B HOPMAIbHBIX IKCIUTYaTallMOHHBIX PEKUMaxX U MpU
kopoTkux 3ambikaHuax (K3) B pacueTHpix Toukax. 3HaueHus: TOKOB K3, COOTBETCTByOIIHME MaKCHU-
MaJIbHOMY PEXKHUMY, HEOOXOAUMBI Ui BEIOOpA YCTaBOK 3alUT, a 3HaueHUs TokoB K3 B MUHHMaIbHOM
pEeXHUME pacCMaTPUBAEMOM CETH — IS MPOBEPKHU YYBCTBUTEIHLHOCTH 3aIIUT.

4. PykoBOACTBYSICH HOPMAaTHBHBIMH JOKYMEHTAMH M Y4€OHOH JIMTepaTypoil BHIOpATh THUIIBI 3a-
IIUT, YCTAaHABIIMBAEMBIX HA OOBEKTAX 3aIIUIIAEMOM DJIEKTPUUECKON CETH.

5. IlpoBecTu pacueT yCTaBOK U COTJIACOBaHUE XaPAKTEPUCTUK OTACIBHBIX 3alUT MEXTY COOOI;
OLIEHUTH F(P(PEKTUBHOCTH 3AIIUT; COCTABUTH UX TOJIHBIE AIIEKTPUUECKHIE TPUHIIUTTHATILHBIE CXEMBI.

6. IlpoBecTu MpPOBEPOYHBIE pPACUETHl HATPY30K H3MEPUTENBHBIX TpaHC(HOPMATOPOB TOKa H
HaAMpPsDKEHUS U, B ClTydae HEOOXOAMMOCTH, OTKOPPEKTUPOBATH IPUHSTHIE paHEE PEIICHHUS.

7. 3aKIIIOYUTENBHBIM 3TAallOM MPOEKTUPOBAHUS SBISETCS 0QOPMIICHHE MOSICHUTETFHOM 3aMHCKU
u rpaduyeckoit yacTu paboThI.

B 00BbeM BBITIOTHSIEMOM KYpCOBOW paOOThI BXOJUT MOSICHUTENbHAS 3aICKa CO CXEMaMH 3aIUThI
Y aBTOMATHUKH B npezenax 25-35 cTpaHull.

[TosicHuTenbHAS 3aMKCKa MPECTaBIsAET COO0M TEKCTOBYIO YaCTh KypCOBOU pabOThI, 0pOopMIICH-
HYIO B BUJIE NIEPETIIETEHHON OpOILIOPHI.

[TosicHuTeNnpHAS 3aMMCKa HAYMHASTCSI TUTYIIBHBIM JINCTOM, Ha KOTOPOM YKa3bIBAaeTCS TeMa Kyp-
coBOU paboThl, (paMHUIUU U TOANKCH PYKOBOAMTENS W MCIIOJHUTENS. 32 TUTYIBHBIM JIUCTOM CIIEIyET
3aJJaHMe C UCXOJIHBIMU JaHHBIMH, OTJIABJICHUE, BBEIEHUE, OCHOBHOE COJIEpyKaHUe padOoThI, 3aKIII0OYCHHUE,
CIMCOK MCII0JIb3YeMOH JIUTepaTyphbl.

CxeMbl peneiHBIX 3allUT U aBTOMATHUKH, a TaKKe OJHOJUHEHHBIC dJIEKTPUUECKHUE CXEMBI BBI-
MIOJTHSIOTCS KaK B TMOSICHUTENILHON 3aIlMCKe, TaK M Ha OTACIbHOM JincTe (muctax) ¢popmara Al-A3 ¢ co-
omonennem aecteyromux ['OCTos.

Crynent, nonyduBiuii Mmeaee 60% OT MakCUMaIbHOTO Oaiia 3a paszen JUCHUTITUHBI WIH TIPO-
MEXYTOYHYIO aTTECTAIINIO, CYHUTACTCS] HEATTECTOBAHHBIM IO JJAHHOM TUCIIUTUIHHE.



B pe3ynbraTe 0CBOSHHS TUCHUIUIMHBI CTYICHTHI CIAI0T KYpPCOBYIO paboTy U SK3aMEH.

MeToanuyeckue peKOMEHIAUM AJIs NpenoaaBareien

Ha nmepBoMm 3aHATHH 1O JaHHOW y4eOHOW NUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYIEHTOB C
MOPSAJIKOM €€ M3Y4YEHMsI, PACKPBITh MECTO M POJIb AUCLUIUIMHBI B MPOILECCE NOATOTOBKU OakanaBpa 10
HaITpaBJICHUIO <<3neKTp03HepreTm<a H 3JICKTPOTCXHHUKA», €€ NPAKTHUYCCKOC 3HAYCHHUEC, JOBCCTHU N0 CTYy-
JIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOTIPOCHI.

HpI/I IIOATOTOBKE K JICKIMOHHBIM 3aHATUAM HeO6XOI[I/IMO npoaymarts IJIaH €ro IMPOBEACHUA, CO-
ACPKAHUC BCTYHHTCJIBHOP'I, OCHOBHOH M 3aKJIIOYUATEIHLHON YacTU JICKIIMH, O3HAKOMMWTLECA C HOBHMHKaMH
y‘lC6HOI>i nu MCTOHHHGCKOﬁ JIUTCPATYpPHhI, Hy6J'II/IKaI_[I/IHMI/I HGpPIOI[H‘ICCKOfI IIe4aTu 110 TeME JICKIITMOHHOT'O
3aHATHUA. yTO‘-IHI/ITL IIJIaH HpOBGI[eHI/ISI npaKanecxor O 3aHATHA 110 TEMC JICKIINHU.

B xo1e neKIMOHHOT0 3aHATHS MpernoiaBaTellb JOJDKEH Ha3BaTh TEMY, YUeOHbIC BOIPOCHI, O3HA-
KOMUTH CTyI[GHTOB C HCpC‘IHCM OCHOBHOI71 nu HOHOHHHTGHBHOﬁ JII/ITepaTprI I1I0 TCMC 3aHATUI. PaCKpBI-
BaThb co;[epncaHI/Ie y‘IGGHbIX BOHpOCOB HGO6XOHI/IMO C aKI_[eHTI/IpOBaHI/IeM BHUMAHUS CTYI[GHTOB Ha HpaK-
THYCCKOM IMPUMCHCHHUHN paCCMaTpUBAECMBIX BHUAOB 3alllUT U aBTOMATHUKH B 3JICKTPOSHCPIrETUYCCKUX CH-
CTEMax, a TaAaKXKC COBPECMCHHBIX YCTpOﬁCTBaX 3allIUThbl 1 ABTOMATHUKHA.

B XO0[4€ U3BJIOKCHUS JICKIIMOHHOT'O MaTcpualia CJICAYCT IIPUBOAUTDH HaI/I6OJICe SAPKHUC U 3allOMHU-
Haromuecsa NpuMeEphbl, 3aaBaThb IO XOAY HU3JIOKCHUSA JICKIMOHHOI'O MaTepuajla pUTOPUICCKHUEC BOIIPOCHI
nu CaMOMy 1aBaThb HAa HUX OTBECT. 3TO CHOC06CTByeT AKTUBHU3alINU MBICJII/ITGHLHOfl NCATCIIBHOCTHU CTy-
JCHTOB, ITOBBINICHUIO NX BHUMAaHUA U I/IHTepeca K MaTepI/IaJIy JICKIIUHU, €€ COIICp)KaHI/IIO. HpCHOILaBaTCHB
JOJKEH PYKOBOIUTH pabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepHuaa, moauepKu-
BaThb HCO6XOIII/IMOCTI) OTpa)KeHI/ISI B KOHCIICKTAaX OCHOBHBIX HOJIO)KCHI/Iﬁ 1/13yqaeM0171 TCMBI. B 3aKJIIO4YHN-
TEJBHOM YacTH JIEKIUH HEoOX0IuMO c(HOpMyIHpoBaTh OOIIUE BBIBOJABI MO TEME, PACKPHIBAIOIINE CO-
ACPKAHUEC BCCX BOIIPOCOB, ITOCTABJICHHBIX B JICKIIUH. O6’[>$IBI/ITB IJ1aH O4CpCaAHOro IMPakKTHYICCKOIro 3aH -
TUS, A1aTb KPAaTKUC PCKOMCHAAIUHU 10 MOATOTOBKEC CTYACHTOB K IPAKTHUYCCKOMY 3aHATHUIO.

HpI/I MOATOTOBKE K IMPAKTHYCCKOMY 3aHATUIO ITPEIIOAaBaTCIIO H606XO,Z[I/IMO YTOYHUTH IUJIAH €TI0
MMpOBCACHU:A, MPOAYMATh NICPCUYCHDb 3a/la4d, IMOMIC)KANIUX PCIICHHUIO BO BPEMS IMPAKTUYCCKOI'O 3aHATHUA.
OKaSI)IBaTI) MCTO)II/ILIGCKyIO IIOMOIIIb CTYJICHTaM B IIOATOTOBKE K 3aHATHUIO, BBIIIOJIHCHHUIO JOMAIIHUX
3alaHuil. B X01€ IpaKkTUYECKOro 3aHATHs BO BCTYIIUTEIBHOM CIIOBE PACKPBITH TEOPETUYECKYIO U ITpaK-
TI/I‘-IGCKYIO 3HAYUMOCTb TEMBI, OHpC}lGJ’II/ITB HOpr]lOK €ro HpOBeI[eHI/Iﬂ, KOJIMYCCTBO pemaeMLIx 3aJga4.
[{enecooOpa3Ho B X0/ie pelieHus 3aa4 3a/1aBaTh 00YYAIOIMIUMCS JTOTIOJHUTEIbHBIE U YTOUYHSIIOITUE BO-
IMpOChI C LECJIbIO BLBISICHCHUA FJ'Iy6I/IHBI 3HAHUU MO paCCManHBaeMOﬁ TeMe. B 3aKITIOUYNTENBHON YacTH
MPAKTUYCCKOI'0 3aHATHA CICAYCT IIOABECTU €TI0 UTOI'U: NAaTb O6I>CKTI/IBHYIO OLICHKY OTBCTOB KaXIO0I'O
CTYACHTa U yqe6H01?I T'pyHaIibl B OCJIOM. PaCKpHTL MOJIOKUTCIIBHBIC CTOPOHBI U HCJOCTATKH NPOBCIACH-
HOTI'O IPAKTUYCCKOTO 3aHATH. OTBeTI/ITB Ha BOIIPOCHI CTYJACHTOB. Hassate TEMY O4YCPCIHOTI'O 3aHATHA.

[Tpu moaroToBKe K J1aOOPAaTOPHOMY 3aHSATHUIO MPENOJIaBATENI0 HEOOXOJUMO 03HAKOMUTHCS C HO-
BEUIIMMH Hay4YHBIMH pa3paboTKaMH, NEPUOANUECKON MEeYaThIO MO0 TEMATHUKE 3aHSTUS AJIS TOTO, YTOOBI
MOYEPKHYTh BaKHOCTh M3Y4a€MbIX BOIPOCOB B 00JIACTH pEJIEWHOM 3alllUThl U aBTOMATHUKH, 0003Ha-
YUTHh HCO6XO}II/IMOCTB 3HAHUS U ITIOHUMAaHWA OCHOBOIIOJIArarOminx TGOpeTI/I‘IeCKI/IX BOHpOCOB, KaK 6331/103
I MMOCJICAYHOIINX HAaYYHBIX pa3pa60TOK U YCIICHIHOI'O OCBOCHUA KBaJ'II/I(I)I/IKaI_II/II/I 6aKanaBpa 10
HaITpaBJICHUIO ((3J'ICKTp03HepFCTI/IKa N 3JICKTPOTCXHUKA. B wauane 3adstus H606XOI[I/IMO YCTKO 060-
3HA4YUTh 1CJIb, TpC6OBaHI/I$I K BBIIIOJIHCHUIO J'Ia60paTOpHLIX paGOT, COACPKaHUEC OTUCTA I10 na60paTop-
Hoii pabote. [lo pesynbraTaMm BBIOJHEHMS JAOOPAaTOPHBIX pabOT Ienecoo0pa3Ho 3aj1aBaTh 00ydaro-
ITUMCA JOIIOJIHUTCIIBHBIC U yTO‘IHS[IOHH/Ie BOHpOCBI C ICJIBIO MMOBBIIICHU S I‘J'Iy6PIHBI 3HaHI/II7I 10 paCCMaT-
puBaemoii Teme. Borpockl HE00X0IUMO MOCTPOUTH TAKUM 00pa3oM, YTOOBI UX COAEPIKAHUE OTPAXKAIIO
HaI/I6OJ'H)H_H/IM 06pa30M HpaKTquCKOC HpI/IMeHeHI/Ie paCCManI/IBaeMBIX BHUO0B 3aIIUT U AaBTOMATHUKHN C



HEO0OXOIMMOCTBIO TEOPETUYECKOTO 00OCHOBaHUS. B KOHIlE 3aHATHS NpenoaaBaTesb AOKEH OTBETHTH
Ha BOIMPOCHI CTYACHTOB, 0003HAYUTh HaubO0JIee BayKHBIE BHIBOJIBI 110 TEMATUKE MPOBOIUMOTO 3aHTHSL.

[Tocne Kaxa0To JEKIIMOHHOTO, IPAKTHYECKOTO U TaOOPATOPHOTO 3aHATHS HEOOXOIUMO ClIeIaTh
COOTBETCTBYIOIIYIO 3aIllUCh B KypHAJIaX ydeTa MOCEIIAeMOCTH 3aHATHI CTY/JICHTaMH, BBISCHUTH Y CTa-
POCT y4eOHBIX TPYIII MPUYUHBI OTCYTCTBUS CTYICHTOB Ha 3aHATHSX. [I[pOBOANTH TpYyNTIOBBIC U WHIAWBHU-
NyaiabHbIe KOHCYJIBTAIlMU CTYEHTOB B X0JI¢ UX MOJTOTOBKU K TEKYIIEH U MPOMEKYTOYHON aTTeCTallUU
1o y4eOHOM TUCIUIINHE.

KypcoBas pabota BemmonHsieTcst Ha Temy: «lIpoekTupoBaHue peneiHOoll 3aluThl ydyacTKa dJieK-
TPUYECKOHN CeTH» C Bapualnueil 3aJannii mpernogaBaTeem.

3alaHue Ha KypCOBYIO paboTy: pa3padoTaTh 3alIUTy y4acTKa AJIEKTPUUYECKON CEeTH, COCTOSILEro
W3 HECKOJILKHMX JIMHHUI JJIeKTporepenaad U TpaHCHOPMATOPHBIX MOACTAHIMNA. VCXOMHBIMU aHHBIMU
CIIy’)KaT OJTHOJIMHEHHBIC SJIEKTPUYECKUE CXEMbI; OCHOBHBIE IMApaMETPhl JIMHHMA AJIEKTpOTiepeaay, TPaHC-
(hopMaTopOB, SMEKTPHUUECKUX HATPY30K U UX COOCTBEHHBIX 3aIUT.

Heo0OxomuMo moBecTr 10 00yJarOIIUXCs CISAYIONUN allTOPUTM BBITTOJIHEHUSI KYPCOBOM PabOTHI:

1. TmarenbHO M3YyYUTh KOH(UTYpaIMIO SJIEKTPUUECKON CeTH, MPOAyMaTh BapHAHTHI MUTAHUS
rpynn notTpeduTeneil B HOPMAIbHBIX U IMOCI€aBAPUNHBIX PeKUMaX pabOTHI AIIEKTPUUECKON CeTH, Ipe/I-
JIOKUTH aJTOPUTMBI PaOOTHI ABTOMATHUYECKUX YCTPOMCTB JJisi oOecredeHus] HaJ€KHOTO 3IIEKTPOCHA0-
KEHHs MOTpeduTeNneld B KPUTHUECKUX CUTyarusx. [ myOuHa mpopaOOTKU aHHOTO BOIpOCa B 3HAYU-
TEIbHOU CTENeHH OMpe/eiseT IPUHUMAEMBbIE Jjaliee PEeIIeHUsI.

2. CocTaBUTh CXEMBI 3aMEIICHHS Y9acTKa CETH B PA3IUYHBIX PEKHUMaxX e€ro padoThHI, ONPEICITUTh
pabourie TOKH M BbIOpATh CEUEHUs MPOBOJOB JIMHUHN AJICKTPONEpeadn, pacCuuTaTh MapaMeTpbl CXeM
3aMeIIeHusl.

3. PaccuuTaTh TOKM KOPOTKOTO 3aMBIKaHUS JIJII MAaKCUMAaJIbHOTO peXUMa PabOThl SHEPTOCHCTE-
MbI. J[7151 BBIOOpa TUIIOB M YCTaBOK 3aIllUT, a TAKXKe JJISl MPOBEPKH UX YYBCTBUTEIHHOCTH, HEOOXOIUMO
3HATh 3HAYEHHUS TOKOB B MECTaX YCTAHOBKHU 3aIIUT B HOPMAJIbHBIX IKCIUTYaTallUOHHBIX PEKUMaxX U IpU
kopoTkux 3ambikaHuax (K3) B pacueTHpix Toukax. 3HaueHusi TOKOB K3, cooTBeTCTBYIOIINE MaKCH-
MaJbHOMY PEXKUMY, HEOOXOAUMBI Ui BEIOOpA yCTaBOK 3aIUT, a 3HaueHUs TokoB K3 B MUHHMaIbLHOM
peKHME pacCMaTPUBAEMOM CETH — TSI TPOBEPKH YYBCTBUTEIHLHOCTH 3aIITHT.

4. PyKOBOJICTBYSICh HOPMATHBHBIMHU JIOKYMEHTAMH W YY€OHOW JTUTEpaTypol BHIOpATh THITHI 3a-
IIUT, YCTAaHABIIMBAEMBIX HA OOBEKTAX 3aIIUIIAEMOM DJIEKTPUUECKON CETH.

5. TlpoBecTu pacyeT yCTaBOK M COTJIACOBAHUE XaPaKTEPUCTUK OTIEIBHBIX 3alIUT MEXIY COOOM;
OLIEHUTH AP (HEKTUBHOCTH 3AIIUT; COCTABUTDH UX MOJHBIE SJEKTPHUUECKHUE TPUHIIUITAATHHBIE CXEMBI.

6. [IpoBecTu MpoOBEPOUYHBIE PacUueThl HATPY30K U3MEPHUTENBHBIX TPAHCHOPMATOPOB TOKA U HAMPsI-
KEHHS U, B CIIy4ae He0OXOIMMOCTH, OTKOPPEKTHPOBATH MPUHSATHIC PaHEe PEIICHUSI.

7. 3aKII0YUTENbHBIM 2TAllOM MPOEKTUPOBAHUS SABISIETCA O(DOPMIICHUE TTOSICHUTEILHON 3aiCKU U
rpadu4eckoit yactu padboTHI.

B 00BeM BBITIONHSAEMOM KYpCOBOH pabOTHI BXOIUT MOSICHUTENbHAS 3aIMCKa CO CXEMaMHK 3alUThI
Y aBTOMATUKH B npesenax 25-35 cTpaHull.

[TosicHuTenpHas 3amucKa MPEACTaBIsSeT COOON TEKCTOBYIO YacTh KypcOBOW palboThI, opopMIiIeH-
HYIO B BHJIE MIEPETIIETEHHON OpOILIIOPHI.

[MosicHuTenpHas 3amucka HAUMHACTCS TUTYJIBHBIM JTUCTOM, HAa KOTOPOM YKa3bIBa€TCs TeMa Kypco-
BOI paboThl, (haMUINH U TOJIMUCH PYKOBOIMUTENS M UCIIOJHUTENS. 32 TUTYIHHBIM JIUCTOM CIEAYET 3a-
JIaHWe C MCXOJHBIMH JaHHBIMH, OTJIaBIICHUE, BBEJICHHUE, OCHOBHOE COJEpKaHUE PalOThHI, 3aKItOUeHHE,
CIHMCOK HUCIIOJIb3yeMOU TUTEPATYPHI.

CxeMBbl peNieHHBIX 3allUT W aBTOMATHKH, a TAK)KE OJHOJUHCHHBIC JICKTPHUECKAE CXEMBI BBI-
MIOJTHSIOTCS KaK B MOSICHUTENILHOW 3aIMCKe, TaK U Ha OTAETbHOM Jucte (muctax) ¢popmara Al-A3 c co-
omonennem aecteyromux ['OCTos.

B pe3ynbraTe 0CBOCHHMS TUCITUTUIMHBI CTYICHTHI CJIAI0T KYPCOBYIO pabOTy M 9K3aMeH.



Crynent, nonyduBiuii MmeHee 60% OT MakCUMaIbHOTO Oaiia 3a pasies JUCIUTIIUHBI WIH TIPO-
MEXYTOUHYIO aTTECTAIMI0, CYUTAETCSI HEATTECTOBAHHBIM 110 TAHHOMN JAUCIUILUIMHE.

[Iporpamma cocraBnena B cootBeTctBuu ¢ TpedoBanusmu OC HUAY MUDU u yueGHbIM mi1a-
HOM OCHOBHOM 00pa3oBaTelbHON MporpamMmsl Mo HampasiaeHUto noAarotrokul3.03.02. Dnexrposnepre-
THKa ¥ 3JIEKTPOTEXHHUKA.

Pabouyto mporpaMmy cocTaBuII JOLEHT I'ybarenxo M.C.

PenensedT: noneurt Porosa M.B.

15.11.2021 roaa, mpoTokos Ne2.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUU I'y6arenko M.C.



