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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 DiekTposHepreTuka U ICKTPOTEXHUKA), OOecIeunBarolee 0akaaaBpy BO3MOKHOCTb OCY-
HIECTBIIATh MPO(ECCHOHATBHYIO JESTEIbHOCTh COTJIAaCHO TPeOOBaHMSAM NMPOQECCUOHANBHBIX CTaHAAp-
TOB (16.147 «CriennaaucT 1Mo MPOEKTUPOBAHUIO CUCTEM JJIEKTPOCHAOKEHHSI 00BEKTOB KalTUTAIBHOTO
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 IPOLIECCHl B 3JIEKTPOIHEPIETHUECKUX CUCTEMAX», «IIEKTPUUYECKUE
MAalIMHbI», «JIIEKTPUYECKUE CTAHLIUU U MOJACTAHIUNY, «DINEKTPOIHEPIETUUECKUE CUCTEMBI U CETH».

3HaHus, MOJIy4YEHHbIE 110 OCBOCHUIO TUCLHUIUIMHBI, HEOOXOAUMBI IIPU OCYILECTBIEHUH Npodec-
CHOHAJIHOW JIESITeTbHOCTH OaKanaBpa, BHITIOJTHEHUHU BBITYCKHON KBaJTHU(UKAIIMOHHONW PabOThI M 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 CIEIYIOLINX KOMIIETEHIIUHI:

«TeopeTnueckre OCHOBBI JIEKTPOTEXHUKU Y,

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

«OJIEKTPOMArHUTHBIE TIEPEXOJHBIE ITPOLIECCHI B AJIEKTPOIHEPIE€TUUECKUX CUCTEMAX ),

«DQIEKTPOMEXaHNUUECKHE NTEPEXOIHBIE 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 JTaHHOU TUCLUIUINHBIL:

- B/02.6. Pa3zpaboTka TeKcTOBOW M rpaduueckoil yacTeil MpOeKTHON JOKyMEHTAallUU CH-
CTEMBI JIEKTPOCHAOXKEHHSI 0OBEKTOB KallUTAJIbHOI'O CTPOUTENIBCTBA.

- E/01.6. OpraHu3zanuss W KOHTPOJb BBINOJHEHHS (YHKUUMH 1O ONEepaTHUBHO-
TEXHOJIOTUYECKOMY YIIPABJICHUIO .

Komnerenuuu odyuyawinerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

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

TEHINH:
YHUBEpCaIbHbIE
Kox xomre-
eI HaumeHnoBaHue KOMIIETEHIIMN WHauKaTopsl JOCTHKEHHUSI 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 METOJUKH CAMOKOHTPOJISI, CAaMOpPa3BH-




caMOpa3BUTHS  Ha
MPUHIIAIIOB 00pa3oBaHMs B
TEUEHUE BCEU KU3HU.

OCHOBC

KU3HU

1 CaMOOOYYCHHS.

TUS U caMOOOpa30BaHMs Ha MPOTSHKCHUU BCEH

V-YK-6 YMmers:. DPPeKTUBHO NMIaHUPOBATH H
KOHTPOJIUPOBATh COOCTBEHHOE BPEMs; HCIIOJb-
30BaTh METOJbI CAaMOPETYJISINH, CAMOPAa3BUTHUS

B-YK-6 Bnaners: MeTogamu yrpaBieHUs 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 JIeITENbHO-

O0BexT niu 00-

KOI[ 1 HAMMCHOBAHUC

I/IH,Z[I/IKaTopBI JOCTHIXKCHUA

B COOTBCTCTBHUU C

CUCTCMBI

ctu (3I11) JIaCTb 3HAHUSA KOMIIETEHIIU U KOMIIETEHIUU
VYuyacTue B Onexrpuueckue | [IK-1 Criocoben 3-TIK-1 3HaTb: METOIBI
pacyerax u CTaHUUU U MIPUHUMATh Y4aCTHUE B pa3paboTKu TEXHUYECKOU
MIPOCKTUPOBAHUHU MOACTAHITNH; MIPOCKTUPOBAHUH JIOKYMEHTAIIMX U HOpMa-
00BEKTOB ANEKTPOdHEpre- | 0OBEKTOB TUBHYIO 0a3y Ui
MpoPECCHOHAIBHON | THYECKUE CH- npodeccnoHaTbHOM COCTaBJICHUS
JIEATETbHOCTH CTEMBI U CETH; JEeSATEIbHOCTH B MH(OPMAaLIMOHHBIX
B COOTBETCTBUHU C CUCTEMBI 3JIEK- | COOTBETCTBUU C 0030pOB, peleH3Hi,
TEXHUYECKUM TPOCHAOXKEHUS | TEXHUYECKUM 33JJaHHEM U | OT3BIBOB, 3aKIIIOUCHUI HA
3a/laHueEM C rOpOJIOB, MPO- HOPMAaTUBHO-TEXHUYECKON | TEXHUYECKYIO JJOKYMEHTa-
HCII0JIb30BaHUEM MBIIICHHBIX JOKyMEHTalUEH, LU0
CTaHIapTHBIX NPEANPHUATHH, co0uroast pa3janyuHble V-IIK-1 Ymers:
CPEICTB aBTOMAaTH- | CEJIbCKOI0 XO- TEXHUYECKUE U OCYLIECTBIISATh B3aUMO-
3alUU MPOEKTUPO- 351CTBA, 3KOJOTUYECKHUE JICUCTBUE C MMPOEKTHBIMHU,
BaHUs; IPOBEJICHUE | TPAHCIOPTHBIX | TpeOOoBaHUs KOHCTPYKTOPCKUMU
IPEIBAPUTENILHOTO | CUCTEM U UX OpraHu3aIsIMU U OpTraHu-
TEXHHUKO- DKOHOMHU- | OOBEKTHI 3alUsIMU U3TOTOBUTEISIMU
YECKOro 000CHOBa- AIIEKTPO- TEXHUYECKOTO
HUS POEKTHBIX 000pyI0BaHus, BIMOJ-
pemeHui HATH AHAJIN3 IPOEKTHOU
JIOKyMEHTaIuU
B-I1K-1 Bnanerts:
HaBBIKAMH MCIIOJIb30BaHUS
TUTIOBBIX MPOEKTOB U
aHaJIN3 TPUMEHUMOCTH
YKa3aHHOT'O B IPOEKTE
AIIEKTPO-TEXHUYECKOT O
00opymoBaHus ISl 00BEK-
Ta nMpodeccuoHaNbHOMI
JIESITENIbHOCTH
VYuyacrtue B Onexrpuueckue | [IK-2 Crocoben 3-11K-2 3Hatsb:
pacuerax u CTaHIIUU U MIPOBOAUTH 0OOCHOBaHHE | HOPMaJIbHBIE, aBapUIHBIE,
MPOEKTUPOBAHUU MOACTaHINU; MPOEKTHBIX PEHICHUI nocyeaBapuiiHbIe U
00BEKTOB ANEKTPOIHEpre- PEMOHTHBIE PEKUMBI
npo(ecCHOHANBHOM | THYECKHE CU- paboThl 00BEKTOB
JEATEIbHOCTH CTEMBI U CETH; npodeccuoHanbHOM

ACATCIIbHOCTH,




TEXHUUYECKUM 3JIEKTPOCHA0- JIOITYCTUMBIE TIEPETPY3KHU
3aJJaHUEM C KEHHUS TOPOJIOB, 10 TOKY ¥ TeMIepaTypaM;
HCII0JIb30BaHUEM IIPOMBIIIIJIEH- TEXHUUYECKUE
CTaHJAPTHBIX HBIX MPEeaIpUs- XapaKTepUCTUKH,
CPEJICTB aBTOMATU- | TUH, CEIILCKOTO KOHCTPYKTUBHBIE
3allUM IPOEKTUPO- XO03sICTBA, 0COOEHHOCTH OCHOBHOTO
BaHUs; IPOBEJIEHUE | TPAHCIOPTHBIX 00opy0BaHUs
MPEBAPUTEIIHLHOTO CHUCTEM U UX V-IIK-2 Ymers:
TEXHHUKO- 00BEKTHI ONEpaTUBHO NIPUHUMATD U
9KOHOMHUYECKOTO peaT30BbIBaTh PELLICHUS
000CHOBaHUS (B paMKax J0JKHOCTHBIX
MIPOEKTHBIX 00s13aHHOCTEN );
pelIeHu [IPOU3BOAUTD aHAIIN3
IPOEKTHOH TOKyMEHTalluu
Y BbIJIaBaTh 3aMEYaHUs U
IPEUI0KEHUS
B-I1K-2 Bnanerts:
HaBbIKAMU 00OCHOBAHUs
IIPUHATBIX PELICHUHN HA
OCHOBaHMHU TPeOOBaHUI
HOPMAaTUBHOMN
JIOKYMEHTaLlUU
Opranuzanus, Onexrpuueckue | [IK-6 Criocoben 3-T1IK-6 3Hatb: mOpsI0K
o0ecrieyeHue 3a1aH- | CTAHLUU U [IOJI- | OCYLIECTBIATh U3MEHEHUE | MPOU3BOJCTBA ONEPaTUB-
HBIX AUCIIETYEPCKUX | CTAHIIUM; CXEM COEJIMHEHUMN CETU U | HBbIX IEPEKIIIOUEHUI U Be-
rpauKoB U 3JIEKTPOIHEpre- | YIpaBlsATh peKUMaMHU JICHUS OTIePaTUBHBIX
coOnrofeHue TUYECKHUE CH- pabor [I€PETOBOPOB; JIMKBUAALINN
Ha/IeKHOCTH U CTEMBI U CETH; 3JIEKTPOO00OPYI0BAHUS B TEXHOJIOTUYECKUX
HKOHOMHUYHOCTHU CUCTEMBbI HOpPMAaJIbHBIX U HapyIlIeHU! B
PEKUMOB PabOTHI 3JIEKTPOCHA0- aBapUIHBIX peKUMax AJIEKTPUUYECKON YacTH;
HKEHUS XapaKkTepHbIe
rOpO/JIOB, HEUCIPABHOCTH U
IIPOMBIIICH- nospexaenus OTO,
HBIX CrocoObl UxX
MIpeNPHUATHH, MpeNyNpexaCHUs,
CEJIBCKOI0 XO- OINpeeIIeHUs U
351 CTBA, YCTpaHEHUS
TPAHCIIOPTHBIX V-1IK-6 YmeTs:
CUCTEM U UX OCYIIECTBIISATh
00BEKTHI OIlepaTUBHBIE [IEPETOBOPHI

1 opopMIIATH
OTEePAaTUBHYIO
JIOKYMEHTAIUIO;
KOHTPOJUPOBATH PEIKUMBI
paboThI
TypOOTeHepaTopoB,
TpaHchopMaTopoB,
aBTOTPaHC(HOPMATOPOB U
[IYHTHPYIOIIHX
PEaKTOpPOB, a TAKKE
MIPOU3BOIUTH H3MEHEHUS B
cXeMax AJIEKTPHUECKUX
COEIMHEHUN 00BEKTA
npodeccHoHaNBHOM
JICSITEIbHOCTH




B-IIK-6 Bnanets:
HaBBIKaMH pabOTHI C CO-
BPEMEHHBIMU CHCTEMaMU
ympasieHusi, coopa u 1e-
pelaun JaHHBIX, TOCTOSH-
HOTO MOHUTOPHUHTA COCTO-
SIHUSL 000PYAOBaHMS,
MapaMeTpoB €ro pekrumMa
paboThI M UX aHAIH3a

331[3‘11’[ BOCIIUTAHUS, PCAIN3YEMBIC B PaMKaX 0CBOCHUA JUCIHUIIINHDbI
B IIponecce OCBOCHUA HaHHOﬁ JUCHUIINIMHBI pCATTU3YIOTCA CIICAYIOIUEC 3a1a9 BOCIIUTAHHW AL

Hanpasaenue/ | Co3nanue yciaosuii, | Mcnosib3oBanne Bocnu- | BoBieyenune B pasHomia-
neJm o0ecreynBaOIIMX | TATEJBHOI0 TOTEHIHAJA | HOBYI0 BHey4eOHYIO0 Jesi-
Y4eOHBIX JIMCHHMIIJIMH TeJBbHOCTh
IIpogeccuo- - (hopmupoBanue Hcnonbp3oBanue Bocnuta- |1.Opranusanus Hay4Ho-
HAaJIbHOE BOC- | OTBETCTBEHHOCTH 3a | TEJIBHOIO IOTCHIMAJIA IPAaKTUYECKUX KOH(pepeH-
NUTaHHe npoeCCHOHATIBHBIN | UCHUIUIAH TPodeccro- UM, KPYTJIBIX CTOJIOB,
BBIOOp, MPO(heccHo- | HAILHOTO MOJTYJIS JUIs BCTPEY C BEAYIIMMHU CIIELU-
HAJIbHOE Pa3BUTHE U | (DOPMUPOBAHUS Y CTYyJCH- |AJIUCTAMHU HPEATPUSATHN
npodeccuOHaIbHBIE | TOB OTBETCTBEHHOCTH 32 HKOHOMHYECKOI'0 CEKTOpa
pemenus (B18) cBOe MpoeccHoHaAIbHOE  [TOPOJIa IO BOIPOCAM TEXHO-
pa3BUTHE TIOCPENCTBOM JIOTUYECKOTO JIUAEPCTBA
BbIOOpA cTyneHTaMu UHAU- [Poccuu.
BUJyaJIbHBIX 00pa3oBa- 2. Y4actue B IOArOTOBKE
TEJbHBIX TPACKTOPUI, Op-  |[MyOIMKaIUil B BBICOKOPEH-
raHM3aLUU CUCTEMBI 00- THUHTOBBIX PELICH3UPYEMBIX
LICHUS] MEKy BCEMU HAyYHBIX U3JaHMIX
y4aCTHHKaMu 00pazoBa-
TEJBHOIO IIPOLECCA, B TOM
YHCJIe C UCIIOJIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH.
IIpodeccuo- - (hopmupoBanue 1.Mcnonb3oBanue BoCu- 1. Opranuzanus
HAaJbHOE BOC- | HABBIKOB KOMMYHH- | TaTelIbHOIO ITOTEHLIMANA HAy4YyHOrO MOAXOJAa M 4YyB-
NUTaAHUE Kalluy, KOMaHJHON | JUCHMIUIMH Ipogeccro- cTBa «Bce B 0aHONM KOMaH-

paboThI U THUEPCTBA
(B20);

- (hopmupoBaHue
TBOPUYECKOTO MHKE-
HEPHOT'O MBILUIEHHUS,
HaBBIKOB OpraHu3a-
IIUU KOJIJIEKTUBHOM
MPOEKTHOM IESITENb-
HocTH (B22)

HAJIBHOTO MOJTYJIsS
JUTSL Pa3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaH/I-
HOM paboTHI U TUJEPCTBA,
TBOPYECKOTO MHXEHEPHOTO
MBIIIUIEHUS, CTPEMIICHUS
clleZIoBaTh B MpogeccHo-
HaJIbHOM JI€ATEIbHOCTH
HOpMaM MoBeJIeH s, o0ec-
MEYNBAIOIIAM HPAaBCTBEH-
HBII XapakTep TPYAOBOMN
JesITeIbHOCTH U HEeCITy-
’KeOHOTr0 MOBEAEHUS, OT-
BETCTBEHHOCTH 32 MPUHSI-
TBIE PEIICHUS Yepe3 Mo/I-
TOTOBKY TPYIIOBBIX Kyp-
COBBIX pabOT U MpakTuye-

7ie» yepe3 y4acTue CTyIeH-
TOB B TIPOBEICHHH KpPYyT-
JBIX CTOJIOB U CEMUHAPOB.
2. ®opmupoBaHUE
BEPTUKAIbHBIX CBs3€H U
(hopMaNbHBIX TPABHI JKU3-
HU TpU TPOBEAECHUU CTY-
JICHYECKNX 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

CKMX 3a/IaHHM, pelIcHue
KEHCOB, MPOXOKICHUE
MPAKTHUK U MOJTOTOBKY
BKP.

2.Vcnonb3oBaHue BOCIU-
TaTeIbHOT0 NOTEHIIMAJIA
JTUCIUILIAH PO eCccro-
HaJIbHOTO MOJYJIS JUJISL:

- (hopMUpPOBaHHUS IIPOU3-
BOJICTBEHHOI'O KOJUIEKTHU-
BHU3Ma B X0JI€ COBMECTHOT'O
peuIeHus: Kak MOJIEJIbHBIX,
TaK U IPAKTUYECKUX 3ajad,
a TaK»Ke IyTeM MOJKpeI-
JIEHHE pallMOHaIbHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBHUS B IIPO-
€KTHOU JeATEIbHOCTH
HMOLMOHATBHBIM (P heK-
TOM YCIIEILIHOT'O B3aUMO-
JENCTBHUS, OLIYLICHUEM
pocTa obmei 3ppexkTrs-
HOCTH IIPU pacipeesIeHun
MPOEKTHBIX 33/1a4 B COOT-
BETCTBUH C CHJIbHBIMU
KOMIIETEHTHOCTHBIMU U
SMOLMOHAIIBHBIMU CBOM-
CTBaMH 4JIEHOB MPOEKTHOM

IPYIIBL.

IMpodeccuo-
HAJIbHOE BOC-
nuTanue

- dopmupoBa-
HUE npodeccuo-
HaJIbHOU OTBET-

CTBEHHOCTH B 00Ia-
CTH HCCIIEIOBaHMS,
MPOEKTUPOBAHMS,
KOHCTPYHPOBAHUS U
DKCIUTyaTalliyl  TeTl-
JOTEXHUIECKOTO
u(JIUI) DIEKTPOTEX-
HUYECKOTO  00opy-
noBaHus (B28);

- dopmupoBa-
HUE TBOPUYECKOTO
WHXCHEPHOTO MBIIII-
JICHUSI U CTPEMIICHUS
K TOCTOSIHHOMY Ca-
MOCOBEpIIIEHCTBOBA-
HUIO B cdepe HHTe-
rpalid HOBBIX TeX-
HOJOTHUA W MOJEp-
HU3AIUU CYIIECTBY-
IOLUX 3HEpPropecyp-
coB (B29).

1. Ucnonp3oBanue ass
(dhopMUpOBaHUS YyBCTBA
JMYHOW OTBETCTBEHHOCTH
B 00J1aCTH MCCIIEJOBAHUS,
MIPOCKTUPOBAHMSI, KOH-
CTPYHpPOBAHUS U IKCILTya-
TaIlMH TETUIOTEXHUIECKOTO
n(JIUIT) SIEKTPOTEXHUYE-
CKOT'0 000py1I0BaHUS BOC-
MUTATENLHOTO MOTEHITHANa
6J10Kka MpohecCHuOHATBHBIX
muctumuH: [Tpoektupo-
BaHWE U ONITUMHU3AIIHS
YCTAHOBOK IO CHa0KEHUIO
sHepronocutensamu/ [1po-
EKTUPOBAHUE CHCTEM 3JIEK-
TPOCHAOKEHUS TPOMBIIII-
JICHHBIX MPEAIPHs-
tuit/[IpoekTupoBanue cu-
CTEM DJIEKTPOCHAOKEHUS
rOpO/JIOB;
AnropuTMu3anms 1 Mojie-
JIUPOBaHUE B TEIJIODHEPre-
THUKE U TeTUTOTEXHOJIOTHH/

1. Opranuzanus u
IIPOBEICHUE  DKCKYPCHH,
HaY4YHO-TIPaKTHYECKUX

KOH(pepeHIuH, (HopymoB,
KpYyTJbIX CTOJOB, BeOMHa-
poOB 1O Borpocam mpodec-
CHOHAJIBHOW JeSITebHOCTH

2. VYyactue B cryaes-
YeCKUX  OJIUMIHANAX |
KOHKYpCax HAayYHBIX IPO-
CKTOB, TBOPYECKUX MEpO-
TPUATHUSAX, KOHKYpCcax
npodeccuoHaIbHOI0
CTepCTBa, B TOM YHCJIE IO
crangaptam WorldSkills.

Ma-

3. VYyactue B 10aro-
TOBKE MyOJIMKAIMi B MEPH-
OJIMYECKUX HAYYHBIX H3/1a-
HUSAX;

4. Yyactue B JeSATENb-
HOCTH CTYACHYCCKOI'O




Marematuyeckue MOAEIN
(hU3UIECKUX TIPOIIECCOB B
IEKTPOTEXHUKE H IJICK-
TPOIHEPTETHKE;
OO0cneaoBaHKE U UCIIBITA-
HUE TEeTUIO3HEPTeTUIECKO-
ro 000pyI0BaHUS MPO-
MBIIUICHHBIX MIPEIITPUSI-
Trii/ Peneiinas 3ammra u
ABTOMATHU3AIIHS DJICKTPO-
JHEPTEeTUYECKUX CUCTEM.

DNEeKTPUUYECKHUE CTAHIINH U

MOACTaHIUU;
DIEeKTPOIHEPIreTUYECKHE
CUCTEMBI U CETH;
OnekrpocHadxenue; Oc-
HOBBI IIPOEKTUPOBAHUS
ANEKTPOOOOPYIOBAHUS;
DNeKTpOMEXaHUYECKUE
MepPEXO0IHbIE MPOLECCHI B
3JEKTPOIHEPreTUUECKUX
CUCTEMaX.

Harnerarenu u TemioBbie
JIBUTATEJIN

KortenbHble ycTaHOBKH 1
aporeHepaTopbl
[IpoekTupoBanue u ONTH-
MHU3a1Us YCTAaHOBOK 110
CHa0>XEHHUIO YHEPTOHOCH-
TEIAMU

DHEPreTHYECKUEe CUCTEMBI
oOecrievueHus Ku3Hees-
TEJIbHOCTH MPEIITPUATUN
DU3UKO-XUMHYECKHE OC-
HOBBI TETUIODHEPTEeTHYE-
CKHX U TEIJIOTEXHOJIOTH-
YECKUX MPOLIECCOB
DU3UKO-XUMHUYECKHE OC-

HOBBI ITOATOTOBKU pa6oq1/1x

TEN U TEIUIOHOCUTENEH B

TCIIIOOHEPIE€TUKE U TCILIO-

TEXHOJIOTHIX
DHEpProucrnoab30BaHNe B
BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTHUAX

OCHOBBI HH)XEHEPHOTO
IIPOEKTUPOBAHUA U CUCTE-
MBI aBTOMaTHU3UPOBAHHOTO
IIPOEKTUPOBAHUA TEILIO-
JHEPTeTHYECKUX YCTaHO-
BOK

2. Pa3BuTHE HaBBHIKOB
TBOPYCCKOT'O MBINIJICHUS

HAy4YHOTO 00IIeCTBa




IIyTEM COJEUCTBUS U MOJI-
JEPKKH y4acTusl CTYICH-
TOB B HAY4HO-
IIPAKTUYECKUX MEPOIPUSI-
TUSIX BHYTPUBY30BCKOI'O
PErMoHaIbHOIO U/UIIH BCe-
POCCUICKOIO YPOBHS 110
AIEKTPO- (WK ) TeILI0-
SHEPreTHKE.

CTpykTypa u cojep:KaHue Y4eOHOUH TUCUUIIIHHBI

JlucuuiuinHa npenojaeTcs CTyJAeHTaMm B 7-oM cemecTpe. O0miast TpyA0eMKOCTh TUCIUTUTHHEI CO-
craBiisieT 6 3a4eTHRIX eauHuIl, 216 ak. yaca.

KaJsieniapHblid 1U1aH

Ne| Ne| HammenoBanue pasjnena (te- | Buabl yueOHoii gesresqn- | Arrecrta- | Makcu-
P|T Mbl) HOCTH U pas- MAaJlb-
a|e AMCHMIITTMHBI (uac.) aena HbI
3 | M 0 o (popma*) | 6Gasi3a
A | bl 2 | E pasmen**
e S 28| o
N | = = = B
c| £| 2| 2|8
! S| 2| g B8
R 5| 5| R |Q
1]2 3 4 6 7 8 9 10 11
1|1 .| 22/ 42| 4 |4/2] 10 T1 25
OO6mue cBeneHus 0 penenHoi 7
3amure. TepmMuHBl W ompene-
nenusi. OCHOBHbIE BHUIBI TO-
BPEKJICHUI B DJIEKTPOIHEpTe-
THyeckux cucremax. OcobeH-
HOCTH pacyeTa TOKOB KOPOTKO-
ro 3aMblKaHUs Ul Lenel pe-
JIEHHOM 3alUTHI.
2 | ToxoBele 3ammrel.  Oo6mme | 70/ | 14/ | 4 | 14/ | 38
INPUHIUIBI TIOCTPOCHUS TOKO- | 2 2 10
BbIX 3amuT. CriocoObl obecrie-
YEeHUsl CEJIEKTHBHOH paloThI
TOKOBBIX 3alIUT. ToOKoBas OT-
ceuka. MakcuMmalibHasi TOKOBast
3amnTa. TOKOBasi TPEXCTYNEH-
yaras 3aluTa
2 |3 36/ (212 4 | 22| 28 T2 25
JuddepeHnnanbHble 3alUTHI. 5
4 | JlucTaHIIMOHHAS 3alUTa 18 2 4 2 10
5 | 3ammTel, ycranasmuBaemsle Ha | 70/ | 10/ | 16 | 10 | 34
OTIETbHBIX JJIEMEHTax »JIieK- | 8 2
TPOSHEPreTUYECKUX  CUCTEM.
ABTOMaTHKa  3JIEKTPOIHEpre-
TUYECKUX CHUCTEM.
Buja npoMexyTo4uHOI aTTecCTALINMH 216 | 32/ | 32 | 32/ | 120 G 50
122 | 8 14




* - COKpalieHHOe HauMeHOBaHUE (POPMBI KOHTPOJIS
*

(wn) sK3ameH

CoxpalieHHOE HaMMEHOBaHUE (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[H Pa3/IeIIOB:

* - cymMMa MakCHUMallbHBIX 0ajuloB JobkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

Oo0o3nauenue | IlorHOE HAMMEHOBAHHE
T TectupoBanue
] DK3aMeH

ConeprkaHue JIEKIMOHHOTO Kypca

Tema Jiekuun. Bcecero | YueOHo-
Bonpockl, oTpadaTpiBaemMble Ha JIEKIHH 4acoB | MeTOaM-
yeckoe
o0ecme-
YeHHe
1 2 3
Jlexuus 1. OcHOBHbIE NOHATHS U onpeaeneHus. [IpuHIMIIBI TOCTpOEHUS CH- 2 OU [1-3]
CTEM PEJICHHOM 3aIUThl U aBTOMATUKH. I [4-8]
Uro Takoe mpoTHUBOAaBapuiiHas aBTOMAaTUKa U peseiiHas 3amurta? OCHOBHBIE 111 [9,10]
IIOHSATHSI, TEPMHUHBI U OIIPEIEIICHUS, XapaKTEPU3YIOIIHE CBOMCTBA CUCTEM pe- np  [11-
neitHo 3amuThl. O0IIKe NPUHIUIIBI IOCTPOEHUS CUCTEM PEICHHON 3alluThl U 15]
aBToMaTUKH. OCHOBHBIE BHJIbI MOBPEKICHUN B 3JEKTPOIHEPreTUUECKUX CH- HNOC [16]
cTeMax.
Jlexuus 2. PacyeT TOKOB KOPOTKHUX 3aMbIKaHUI. 2 OU [1-3]
BexTopHble AuarpaMMbl U pacdeT TOKOB KOPOTKOro 3aMblkaHusa. Oco0eHHOCTH U [4-8]
pacuera TOKOB KOPOTKOTO 3aMbIKaHUs NI pesieHoi 3amuThl. OnHoda3Hbie 11 [9,10]
3aMBbIKaHUs B CETAX C TIIYXO 3a3¢MJIIEHHOW U U30JIMPOBAHHON HEUTPAIIBIO. np  [11-
15]
NOC [16]
Jlexuus 3. M3mepurenbHble peoOpa30BaTeNu B LEMAX pesieiiHOM 3aIuThl 2 Oun [1-3]
Tpanchopmaropbl Toka U HaIPsDKEHUS 1S penelHol 3amuThl. KoHCTpyKIus U [4-8]
U MapKHpOBKa BbIBOJOB. CXEMBI 3aMEUIEHUS U BEKTOpHBbIE AuarpaMmsl. Ilo- 1 [9,10]
IPELIHOCTH TpaHC(HOPMaTOPOB. np  [11-
15]
NOC [16]
Jlexuus 4. Cxembl CO€AMHEHUS] BTOPUYHBIX OOMOTOK M3MEpPUTENbHBIX TPAHC- 2 Ou [1-3]
dbopmaTopoB JIN [4-8]
CxeMbl coelMHEHHsI BTOPUYHBIX 0OMOTOK TpaHC(OPMATOPOB U OOMOTOK perie. 1 [9,10]
Koaddunment cxemsl. up [I11-
15]
NOC [16]
Jlexnus 5. TokoBele 3ammThl. O01IME cBeaeHUs. ToKoBas oTceuKa 2 On [1-3]
TokoBsle 3anuTel. O0IIKME MPUHLIUIBI TOCTPOSHHS TOKOBBIX 3aIIuT. CriocoOsl JAU [4-8]
obecrieueHns CeIEKTUBHON pabOThl TOKOBBIX 3AIIIHUT. I [9,10]
ToxoBast oTceuka. 30oHa nelcTBUs. CXeMbl TOKOBBIX OTCEYEK Ha MOCTOSTHHOM up [I11-
orepaTUBHOM Toke. Tok cpabaTbiBaHUS OTCeukH. HeceneKkTuBHbIE TOKOBbBIE 15]
orceukd. CrocoObl 0oOecreyeHus] CEIeKTUBHOTO ICHCTBHS HECEICKTHBHBIX HNOC [16]
TOKOBBIX OTCEYEK.
Jleknma 6. MakcuMalnbHasi TOKOBasl 3alllUTa CO CTYNEHYATOW XapaKTEPHUCTH- 2 On [1-3]
KOI BpeMeHHU cpabaThIBaHMUS. I [4-8]
MakcumanbHasi TOKOBas 3aIlIUTa CO CTYIMEHYaTON XapakTepucTukoil. CriocoOsI 111 [9,10]




Tema Jekuun. Bcero | YueOHo-
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU 4acoB | MeTOaM-
yeckoe
obecrme-
YyeHHe
1 2 3
obecrieueHust CeJICKTUBHOM paboThl. CXeMbl MaKCUMAIBHOM TOKOBOM 3aI[UThI nup [11-
C HE3aBUCHMOI BBIICPKKOW BpeMEHH cpabaThIBaHUS Ha MOCTOSHHOM OIlepa- 15]
TUBHOM TOKe. UyBCTBUTEIBHOCTh MAaKCHMAJIBHOW TOKOBOM 3amtuThl. BeIOOp NOC [16]
TOKa cpabaThIBaHUs U BBIACPKEK BPEMEHU CpabaThIBaHUS MaKCHMAaJIbHBIX TO-
KOBBIX 3aIllUT.
Jleknusa 7. MakcumanbpHas TOKOBas 3alllUTa C 3aBUCUMOM OT TOKa XapaKTepH- 2 OUn [1-3]
CTUKOW BpeMeHHU cpabaThIBaHMSI. JIN [4-8]
MakcumanbHasgs TOKOBas 3alluTa C 3aBUCUMOM OT TOKA XapaKTEPUCTUKOM. 11 [9,10]
Crioco0ObI 0OecnieYeHus CeJICKTUBHOM paOOThI 3aIUT C 3aBUCUMOM OT TOKa Xa- nup [11-
pakTepucTukoil cpabarbiBanus. CXxeMbl MAaKCUMaJIbHON TOKOBOM 3alllUTHI C 15]
3aBUCHMOM OT TOKA BBIJIEPIKKOW BPEMEHH Cpa0aThIBaHUS. NOC [16]
Jlexuus 8. TokoBast TpexcTylneH4aTast 3anuTa. 2 OU [1-3]
Br16op nmapamerpoB cpalaThiBaHMsI TPEXCTyNneH4aTol 3amuThl. OlleHKa 4yB- U [4-8]
CTBUTEJIBHOCTU TPEXCTYNEHYAaTON TOKOBOM 3amuThl. JlMarpamma BBIAEPIKEK 111 [9,10]
BPEMEHH TPEXCTYIIEHYaThIX TOKOBBIX 3aIlMT. np  [11-
15]
NOC [16]
Jlexuus 9. TokoBasi HalpaBieHHAs 3alUTA. 2 OU [1-3]
Ha3nauenne. Pene nampapienust momHocTH. CxemMa W BBHIOOp TMapameTpoB I [4-8]
cpabaTbIBaHHUsI MaKCUMaJIbHOM TOKOBOW HaNpaBJICHHOW 3alUThl. MaKcuMab- 111 [9,10]
Hasi TOKOBAas HAIIpaBJICHHAs 3aiuTa. TokoBasi HalpaBJICEHHAs OTCEYKA. up [I11-
15]
NOC [16]
Jlexuus 10. JuddepennpanbHblie 3anThI. 2 OU [1-3]
Haznauenue. [IpuHuun aeicTBus npo1oabHON AuddepeHnnanbHOM 3amuThl. JIU [4-8]
Tok HeOananca. Beibop mapamerpoB cpabaTbiBaHUs NMPOJOJIbHON AUPPepeH- 1N [9,10]
IUAJILHOM 3aIIUTHI. hUp  [11-
15]
NOC [16]
Jlexuwms 11. JlucraHiMoHHas 3aliuTa. 2 On [1-3]
[Ipumenenue. 30Hbl nericTBus. CxeMa TPEXCTYIEHYAaTOW AUCTAHIIMOHHOW 3a- I [4-8]
IIUTHl HA TIOCTOSTHHOM ONEpPaTUBHOM TOKe. BbiOOp compoTuBieHus cpabaThl- 1" [9,10]
BAaHMS U OLIEHKA YYBCTBUTEJIBHOCTU JUCTAHIMOHHOW 3allIUTHI. up [I11-
15]
NOC [16]
Jlexuus 12.3anuThl, ycTaHaBIMBaeMble Ha TpaHCpopMaTopax 2 OU [1-3]
3amuThl, ycTaHaBIUBaeMble Ha TpaHchopMaTopax s BBISBICHUS BHYTPEH- I [4-8]
HUX noBpexjaeHuil (tpedoBanus I1YVD). NazoBas 3ammra. TokoBas oTceuka, 1" [9,10]
MakcuMaiabHas TokoBas 3ammTta. [uddepennuanshas 3amura Tpanchopma- up [I11-
topa. Toku Hebananca B quddepeHnansHON 3amuTe TpaHcdopmarTopa. Bel- 15]
60p mapameTpoB cpabaThiBaHUs. 3amuTa TpaHchopmMaTopoB oT BHemHUX K3 u NOC [16]
neperpy3ok. Beibop mapameTpoB cpabaThIBaHUS 3aIINT.
Jlexrus 13. 3ammtel TuHUM dnekTporepenaqn (TpedoBanus [1Y0D). 2 On [1-3]
Buapl 3amuT, ycTaHaBIMBAaeMbIX Ha JIMHUSX AJIEKTPOIEpEadn ¢ HAIPSKEHHU- I [4-8]
em 35 kB u 110-220 kB. 11 [9,10]
nup  [11-

15]




Tema Jekuun. Bcero | YueOHo-
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU 4acoB | MeTOaM-
yeckoe
obecme-
YyeHHe
1 2 3
HNOC [16]
Jlexuwmst 14. 3amuTel snekTpoaurarenei (tpedosanus [1YD). 2 On [1-3]
Bunpl 3amuT, ycTaHaB/IMBAE€MbIX Ha 3JEKTPOJBUIATENSAX C HOMHHAIbHBIM U [4-8]
HanpspbkeHrueM Boire 1 kB. Cxembl 3amuT, BRIOOP mapamMeTpoB cpabaThIBaHHS I11 [9,10]
U IIPOBEPKA 4YBCTBUTEIILHOCTH 3aILIMT. np  [11-
15]
NOC [16]
Jlexuwmst 15. 3anuThl reHEPATOPOB. 2 On [1-3]
OcoOeHHOCTH 3alUT TeHepaTopoB, paboTarommx B OJ0Ke ¢ TpaHchopmaro- I [4-8]
pOM, B TeHepaToOpOB, padOTAONIUX HAa COOPHBIC IITUHBI. 111 [9,10]
np [11-
15]
NOC [16]
Jlexuus 16. ABTromMaTu3anus 3J€KTPOIHEPTETUUECKUX CUCTEM. 2 OU [1-3]
ABTOMaTHYECKOE IIOBTOPHOE BKJIIOYEHHWE HA JIMHUSAX DJIEKTPOIEpeIadH. U [4-8]
Haznauenue. Beibop mapameTrpoB cpabaTbIBaHHUS. 111 [9,10]
ABTOMaTHYECKOE BKJIOUEHHE pE3epBHOro nutaHus. Beibop mapamerpoB cpa- np  [11-
OaTbIBaHU. 15]
ABTOMaTHUECKas 4aCTOTHAs pa3rpyska NOC [16]
IlepeyeHb NpPaKTHYECKUX 3aHATHH
Tema npakTuyeckoro 3ansitusi. Borpocel, orpadaTsiBaemble Ha IpakTH- | Beero YueOHo-
YeCKOM 3aHATHH 4acoB | METOANYECKOe
o0ecrieyeHue
1 2 3
Temal. PacueT TOKOB KOpOTKHMX 3aMblKaHUs. M3MmepuTenbHbIe Mpeodpa3oBa- 4 OM [1-3]
TEJIN B LEMAX PEJICHHOMN 3aIIUTHI. TV [4-8]
CoOTHOIIEHNS TOKOB M HAIIPSHKEHUH ITPU KOPOTKUX 3aMbIKAaHUAX B JIMHUU U 32
o 11 [9,10]
TpaHcopmaropamu co cxemamu coenuHeHuit Y/A-11 u A/Y-11. Cxemsl co- WP [11-15]
€/IMHEHUs U3MEPUTENIbHBIX TpaHCcPopmaTopoB. KoadduuneHT cxemsl. FOC [16]
Tema 2. Pacyer ycTaBOoKk MakCHMaibHBIX TOKOBBIX 3amuT (MT3) B cetu ¢ of- 4 OU [1-3]
HOCTOPOHHUM ITHTaHUEM. JIN [4-8]
Pacyer ycTaBOK MakcHMalbHBIX TOKOBBIX 3amuT (MT3) B ceTu ¢ ogHOCTO- 11 [9,10]
pounuM nutanuem. IIposepka uyBctBUTEIbHOCTH MT3. BriOop cxem 3amur. WP [11-15]
NOC [16]
Tewma 3. TokoBas TpexcTylleHUaTas 3alnTa 4 OU [1-3]
Pacuer TpexcryneH4aToil TOKOBOH 3aIMThl OT MHOTO()a3HBIX KOPOTKHX 3a- JIU [4-8]
mbikaHuil (K3) B ceTr ¢ 0fTHOCTOPOHHUM MUTAHUEM. [N [9,10]
Pa3zpaboTka pa3zHeCEHHBIX CXEM 3allIHT. WP [11-15]
NOC [16]
Tema 4. HanpaBneHHas TokoBas 3aIIMTA. 4 OU [1-3]
Pacuer TOKOBBIX HaIpaBIEHHBIX 3alIUT OT MHOrogasHbix K3 B panuanbHOU JIN [4-8]
CETH C ABYXCTOPOHHUM ITUTAHUEM I1 [9,10]
WP [11-15]




Tema npakTudeckoro 3ansitusi. Bornpocel, oTpadaTeiBaeMble Ha IPAKTH-
YeCKOM 3aHATHH

Bcero
JacoB

YuebHo-
MeToauYecKoe
odecmeyeHue

1

3

1OC [16]

Tema 5. Iuddepennmanbras 3ammTa cOOPHBIX IIHH.
Pacuer nuddepeninanbHOi 3aUThI ITHH.

OM [1-3]
IV [4-8]
T [9,10]
WP [11-15]
MOC [16]

Tema 6. JlucTaHIMOHHAA 3alIUTa JUHUM SJIEKTPOIEpEIayun.
Ornpezenenne napaMmeTpoB AUCTAHITMOHHON 3aIlIUTHI.

OH [1-3]
TV [4-8]
T [9,10]
WP [11-15]
11OC [16]

Tema 7. 3amura napajuieabHbIX JIUHUN 3JIEKTPONIEPEAAYH.
Pacuer 3amuT napauienabHbIX JTUHUH.

OU [1-3]
TV [4-8]
T [9,10]
WP [11-15]
1OC [16]

Tema 7. IuddepenunanbHas 3amnmra TpanchopmMaTopos.
Pacuer muddepeHnmanbHOM 3aUTH TPAaHCPOPMATOPOB.

OH [1-3]
TV [4-8]
TV [9,10]
WP [11-15]
1OC [16]

Tewma 8. 3anuTa 3J€KTpOABUTATEIICH.
Pacder mapameTpoB 3allMThI AJIEKTPOBUTATEIICH.

OU [1-3]
TV [4-8]
T [9,10]
WP [11-15]
MOC [16]

Tewma 9. 3ammuTa renepaTopoB.
Pacuer mapameTpoB 3alIUTHI T€HEPATOPOB.

OM [1-3]
TV [4-8]
T [9,10]
WP [11-15]
MOC [16]

Tema 10. ABTOMaTrnyecKoe BKIIOYEHUE pe3epBa.
Br160op nmapamerpoB cpabaThIBaHUsI aBTOMATUYECKOTO BKIIIOUEHUSI PE3EPBHOTO
MUTaHUS.

OH [1-3]
TV [4-8]
TV [9,10]
WP [11-15]
1OC [16]

IlepedyeHb 1a00paTOPHBIX padoT

Tembl 1a0opaTopHBIX padoT. Bonnpocel, oTpadarbiBaeMble Ha J1adopa-
TOPHOM 3aHATHH

Bcero
4acoB

YuebHo-
METOANYECKOoe
odecmeyeHue

1

N

3

MakcumanbHasi TOKOBas 3allUTa/OTCeUKa ABYX JMHUU SJEKTPOTEpenadu C
OJIHOCTOPOHHUM MUTAHUEM

ToxoBas HaIllpaBJICHHAA 3allliTa JIMHUMI QJICKTpoOICpCIavun B KOJIbIIEBOM CETH

[TpononbHas nuddepeHnmanpHas 3amuTa JMHAN dJIEKTporepeiaun

OM [1-3]
TV [4-8]
T [9,10]
WP [11-15]
MOC [16]




[Tonepeunas auddepeHnranpHas 3amuTa napauIeIbHbIX TUHUN JIEKTpoTIe- 2
penaun

JlucTaHLIMOHHAs 3alUTa JIMHUN 3JIEKTPOIepeladyd B CETU C JIBYCTOPOHHUM 4
MUTAaHUEM

Juddepennmanbhas 3amnmra Tpanchopmaropa

ToxoBas 3amuTa 00paTHOM NOCIIEIOBATEILHOCTH TpaHchopMmaTopa

ToxoBas 3aiuTa HYJIEBOI NOCIIEIOBATEILHOCTH TpaHcopmaropa

EE B B

YcTpoilcTBO pe3epBHpOBaHUs 0TKa30B BhIktouateneit (YPOB)

3aIlaHl/Iﬂ AJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

Bonpoch! 111 caMOCTOSATEIBLHOI0 H3yYeHus (3a1aHus) Bcero Yueono-
4acoB | METOAMYECKOe
odecmeyeHue

1 2 3

Hcrounuku omepatuBHOrO Toka. Kiaccudukaius W MapKHUpPOBKa pelie.
OcoOeHHOCTH coeANMHEHUS OOMOTOK TpaHC(OPMATOPOB TOKA, HAMPSKEHHS 10
u pene

TpancdopmaTopbl TOKa ¥ HANPSDKEHUS JUIs peneitHol 3aiuthl. TOKOBBIC
sauthl JIDII, cOopHbIX mmH. MeToanka pacyera U 001acTh IPUMEHEHUS. 38
MeTouKa MOCTPOCHHUS MPUHIUIIHAIBHBIX CXEM 3allIUT.

OM [1-3]
JIU [4-8]

Juddeperunanpabie MPoaoTIbHAS U TONIepedHas 3ammTa. MeToauka pacue-
Ta U 001acTh NpUMEHEHHsA. MeToInKa MOCTPOCHUS MPUHINITHAIBHBIX CXeM 28 M [9,10]
3

3alIuT.
v = v WP [11-15]
Z[I/ICTaHI_[I/IOHHaSI 3amurTa. CTOAMKA pacdye€Ta U 00JIaCTh IIPUMCHCHHUS. c- 10 HOC [16]

TOAWKA NOCTPOCHUA IMPUHIUITHAJIBHBIX CXCM 3allIUT.

3alMThl FeHEePaToOpOB, TPAaHC(HOPMATOPOB, IEKTPOABUraTeIeH, MUH CTaH-
LM{ ¥ noacTaHnmii. Meronuka pacdyera. Metoauka nocTpoeHus: IPUHIMIIU-
QJIBHBIX CXEM 3alLHT. 34
ABTOMAaTHKa IIPEKPAIIECHUS ACUHXPOHHOIO peKMMa. ABTOMAaTHKa HOPMaJlb-
HBIX PEXKUMOB DJIEKTPOIHEPIeTUYECKUX CUCTEM. Pe3epBUpoBaHue NEHCTBUS
pENEHHON 3alUTHI U BBIKIIFOYATEIIEH.

PacueTrHo-rpaduueckasi padoTa He MpeIyCMOTPEHAa YUeOHBIM IUIAHOM

KypcoBasi padora
KypcoBas pabota BeImosiHsieTcst Ha o011yt Temy: «lIpoexkTupoBanue pesieiiHON 3alUThl y4yacTKa

JIIEKTPUYECKON CETH» ¢ BapUallUel 3aJaHUM NPENogaBaTeIeM.

3aaHue Ha KypCOBYIO paboTy: pa3paboTaTh 3alUTy y4acTKa 3JIEKTPUUECKON CETH, COCTOSIIETO
U3 HECKOJIBbKHUX JIMHUH 3JIEKTponeperaud M TpaHC(HOPMATOPHBIX MOACTaHUMN. VICXOAHBIMM JTaHHBIMU
CIIy’KaT OJHOJIMHEWHBIE DJJIEKTPUYECKUE CXEMBI; OCHOBHBIEC IapaMETphbl JUHUN SIIEKTpOIEpenayu,
TpaHCPOPMATOPOB, AEKTPUUECKUX HArPY30K U UX COOCTBEHHBIX 3aIIUT.

ANTOPUTM BBITIOJTHEHHUS:

1. TmarenbHO U3Yy4UTh KOHPUTYPALUIO AIEKTPUYECKOM CETH, MPOAyMaTh BAPUAHTHI MUTAHUA
rpynn notpeduTeneil B HOpMaJIbHBIX U MOCJI€aBAPUNHBIX PEKUMaX pabOThI JIEKTPUUECKON CeTH, Mpe /-
JIOXKHUTH aJITOPUTMBI PabOThl aBTOMATMYECKUX YCTPOUCTB AJIsi oOecrieueHus! HaJ&KHOTO JIEKTPOCHAO0-
KEHUs TOoTpeOuTene B KPUTUUYECKUX CUTyalusax. [ myOuHa mpopaOOTKM JaHHOTO BOIpOCAa B 3HAYM-
TEJILHOM CTEIIEHU ONPEAEIeT IPUHUMAEMBIE JAJIEEC PELICHUS.

2. CocTaBUTh CXEMBI 3aMEIICHUSI YyUacTKa CETH B PA3JIMYHBIX PEKUMaxX ero paboThl, ONPeIeIUTh
pabouue TOKM M BBIOpaTh CEYEHHUs MPOBOJOB JIMHUH 3JIEKTpoOINepeaur, pacCuuTaTh MapamMeTpbl CXeM
3aMEIICHUS.




3. Paccuutarh TOKM KOPOTKOIO 3aMbIKaHUS Ui MAaKCHMAaJbHOTO peXuMa paboThl 3aJaHHOIO
ydacTKa 3JeKTpUuecKoi ceTH. [ BbIOOpa THUIIOB U YCTaBOK 3alUT, a TAKXKE JUISl IPOBEPKU UX UyB-
CTBUTEIILHOCTH, HEOOXOIMMO 3HATh 3HAYCHHS TOKOB B MECTAaX YCTAHOBKH 3aIllUT B HOPMAJIbHBIX JKC-
IJTyaTallMOHHBIX PEXKUMaX U MpHU KOpOTKHUX 3ambikaHusX (K3) B pacuerHbx Toukax. 3HAUEHUS TOKOB
K3, cooTBeTCcTBYyIOIIME MAKCUMAITBHOMY PEXKUMY, HEOOXOIUMBI JUIsl BBIOOpA YCTABOK 3aIUT, a 3HAUe-
HUs TOKOB K3 B MUHHUMalThbHOM pEXHME PacCMaTPUBACMOW CETH — JJIsi MMPOBEPKH YYBCTBUTEIBHOCTH
3aIluT.

4. PyKoBOJICTBYSICb HOPMATHBHBIMHU JIOKYMEHTaMU U Y4eOHOU JUTepaTypoil BbIOpaTh THUIIBI 3a-
IIUT, yCTAaHABIMBAEMBIX Ha 3JICKTPOYCTAHOBKAX B COOTBETCTBHUH C 3a/laHUEM.

5. [IpoBecTu pacyeT yCTaBOK 3alllUT; OLIEHUTh YYBCTBUTEIHHOCTh 3aIUT; COCTABUTH UX IOJHbBIC
ANEKTPUUYCCKUE MPUHITUTTHAIBHEBIE CXEMBI.

6. [IpoBecTr MPOBEPOYHBIC PACUETHI HATPY30K U3MEPHUTEIBHBIX TPAHC(HOPMATOPOB TOKA U HATIPSI-
KCHHUS |, B CIIy4ae He0OX0IMMOCTH, OTKOPPEKTHPOBATH MMPUHATHIC PaHEe PEIICHHUS.

7. 3aKITIOYUTENLHBIM 3TAIIOM MPOSKTUPOBAHHUS ABJISICTCS O(hOpMIICHUE TTOSICHUTETFHOM 3aITUCKU U
rpaduveckoit yacTu padoTHI.

Odopmnenne KypcoBoi pabOTHI.

B 00beM BbIMoOIHIEMON KypCcOBOil pabOThI BXOAUT MOSICHUTEIbHAS 3aMIMCKA CO CXEMaMHU 3alllUThI
Y aBTOMATUKH (B COOTBETCTBUHU C 3a/laHEM) B npejenax 25-35 cTpaHull.

[TosicuutenpHas 3amucKa MpeacTaBiseT co00il TEKCTOBYIO YacTh KypcoBOM paboThl, ohopMIIeH-
HYIO B BUJIC MIEPEIUICTEHHON OPOIIIOPHI.

[TosicauTenbHAS 3aNMCKa HAYMHACTCS TUTYJIBHBIM JIICTOM, Ha KOTOPOM yKa3bIBaeTCs TeMa Kyp-
COBOM PabOThI, (aMUTTUU U TOJNUCHA PYKOBOAUTENS U HUCIOIHUTENA. 32 TUTYIBHBIM JUCTOM CJIEIYET
3a/laHle C UCXOIHBIMH JaHHBIMH, OTJIABJIICHHE, BBEJIEHNE, OCHOBHOE COJIep KaHNe paOOThI, 3aKIFOUCHUE,
CIHMCOK HCIIOJIb3yeMOil TUTEPaTypHI.

CxeMbl peleidHbIX 3alIUT U aBTOMATHKH, a TaK)Ke OJTHOJIMHEHHBIC NEKTPUUECKUE CXEMBI BBITIOJI-
HSIOTCS KakK B MOSICHUTENIbHOM 3allMCcKe, TaK U Ha OTAeIbHOM JucTe (auctax) ¢popmarta Al-A3 ¢ cobmro-
nenueM aeictByromux 'OCTos.

I'padguk BbInOIHEHUSI KyPCOBOM padoThI

CpoK BbINOJTHEHUS 10

He/leJIAM Y4eOHOro cemMecT- BbinosiHeHHast paGoTa M0 MPOEKTY
pa
1 Beiaua 3ananuii
2 AHayin3 KOHQUrypaluy y4acTKa 3JIeKTPUUECKON CeTH
CocraBiieHHe cXeMbl 3aMEIIEHUsl y4acTKa CETH B pa3jIM4YHBIX
4 pexumMax ero paboThl, onpeneneHue paboyux TOKOB U BHIOOP

CE4YEHUH IPOBOJOB JIMHUW 3JIEKTpONepead, pacy€T mapaMeTpoB
CXEM 3aMelleHUs
Pacuér TOKOB KOPOTKOI'0 3aMBbIKaHUSA JISA pPa3JIMYHbBIX PCKUMOB

> paloThI 3aJJaHHOTO YYacTKa AJIEKTPUUECKON CeTH

7 B1916v0p TUIIOB 3aIHT, yCTAHABIHBACMBIX Ha 00BEKTax 3alluIa-
€MOM HIIEKTPUYECKOU CETH.

10 Pacuer ycTaBoOK 3aIllUT; OLIEHKA YyBCTBUTEIbHOCTH 3aLUT

11 [IpoBepouHble pacueThl HArpy30K U3MEPUTENbHBIX TpaHcopma-
TOPOB TOKA U HAIIPSKEHUS

12 YepHOBOM BapHaHT MOJHBIX 3JIEKTPUYECKUX NMPUHIUIIHAIBHBIX U
OIEPATUBHBIX CXEM 3aLUT

14 YucTOBOM BapuaHT IMOJHBIX JEKTPUUYECKUX NMPUHLIHUIHAIBHBIX U

OINICPATHUBHBIX CXCM 3alllUT




Cpok BbINOJTHEHUS 10
HeJeJsIM y4e0OHOro cemMecT- BoinosiHeHHast pa0doTa Mo MPOeKTy
pa
15 ITpoBepka pacu€THO-NOSICHUTEILHON 3aMHUCKH
16 3ammra KypcoBOil pabOThI

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUHN
B cootBercTBHM ¢ TpeGoBaHUSIMH 0Opa3oBaTenbHOro crangapra HUASAY MU®DOU no wampas-

neHnt0 1oarotoBku 13.03.02 «OnekTposHepreTrka 1 3JIEKTPOTEXHUKA» peann3anus KOMIIETEHTHOCT-
HOTO TMOJXOAA IpeIyCMaTpUBAET MIMPOKOE MCIOJIb30BAHNE B y4eOHOM MPOIECCe aKTUBHBIX U MHTEP-
AKTUBHBIX (hOPM MTPOBEICHUS 3aHSATHI:

1) pa30op KOHKPETHBIX CHTYaIlMi MPH PEIICHUH 3a7ad 1O KOHTPOJILHBIM 33JIaHUSM;

2) pa30op KOHKPETHBIX CUTyalluld TPHU TPOBEACHHUH JICKIIMOHHBIX 3aHATH;

3) BHeaynuTOpHYIO pPabOTy B paMKax TEKyIIUX BHEAYIUTOPHBIX KOHCYIbTALUNA C LEIbIO
(dbopMUpOBaHUS U PA3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00YYarOIIUXCSI.

B pamMkax y4eOHBIX KypCOB MOTYT OBITh MPEAYCMOTPEHBI BCTPEYH C MPEACTABUTEISIMHU
KOMIIaHUM, YHUBEPCHUTETOB, TOCYJAapPCTBEHHBIX M OOIIECTBEHHBIX OpraHM3allMii, MacTep-KiIacchl
SKCIIEPTOB U CIICLUATHCTOB.

NupopMallnoHHbIE TEXHOJOTHUH, MWCIIONb3YyEMbIE IPU  OCYLIECTBICHUH OOpa30BaTEIbHOIO
npouecca no gucuuiuinie b1.b.17 «Penelinas 3amura u aBTOMaTU3alys 3J€KTPOIHEPreTHYECKUX CH-
CTEM»:

1) camocrosiTenpHas paboTa CTYACHTOB C UCIOJIH30BAHNEM MH(POPMALMOHHON CIIPAaBOYHON CH-
crembl MOC;

2) akTuBHas paboTa C COBPEMEHHBIMHU MAaKETaMH MPHUKJIAJHBIX MpOrpamMM sl 00paboTKH pe-
3yJbTaTOB dKCIepUMEHTaNbHBIX TaHHbIX (Mathsoft MathCad, Microsoft Office) u B cucteme aBromaru-
supoBaHHoro npoektupoBanus (ACKOH Kowmmac 3D) mist pazpaboTku cxem Lienei pejaeifHoN 3aiuThl.

[IpakTuueckas MOATOTOBKA MPU peaTU3alni y4eOHOW NUCIMIUIMHBI OPraHU3yeTCs MyTeM Mpo-
BEJICHUS TPAKTUYECKUX 3aHATHH, MPEIyCMaTPUBAIOIINX Y4YaCTHE OOYUYaIOIIMXCS B BBIMIOJHEHUU OT-
JIeJIbHBIX JIEMEHTOB paboT, CBSI3aHHBIX ¢ OyayIiel npodeccnoHalbHOM 1€ TEIbHOCTBIO.

[TpakTHyeckas MOArOTOBKA TakXe BKJIIOYAeT B ceOs 3aHATHS JIEKIIMOHHOTO THIIA, KOTOpHIE
MpelycMaTpUBalOT Niepenavy yueOHoi nHpopMauu o0ydaronuMcs, He0OX0AUMOH JIJIs TTOCIEIYIOIIEeTO
BBITIOJTHEHUS padoT, CBSA3aHHBIX ¢ OyayIiei mpodeccnoHalbHOM 1eATeTbHOCTHIO.

DoH/ OLICHOYHBIX CPEICTB

CDOH,Z[ OICHOYHBIX CPEACTB IO AUCHHUILIIMHE obecnieunBaeT IMMPOBEPKY OCBOCHUA INIAHUPYCMbBIX
pe3ynbTaToB 00y4YeHHs (KOMIIETEHIUI U X MHIUKATOPOB) MOCPEICTBOM MEPOIPUATHI TEKYIIETro, py-
0EKHOT0 U MPOMEKYTOUHOT'O KOHTPOJIS 110 TUCHUIUINHE.

CBs3p Mexy pOpMUPYEMBbIMU KOMIETECHIMSIMHU U (POpMaMU KOHTPOJISI KX OCBOCHUS NpEACTaB-
JieHa B CJIEAYIOIIEH TaOIuIe:

Kox m nHanumenoBa-

Ne ni/m HaumeHoBaHMe KOHTPOJIMpYe- | HHUE MHAMKATOPA [10- HaumenoBaHue
MBbIX pa3aesioB (TeMbl) CTHKCHHSI KOMIIe- OLICHOYHOI'0 CPeICTBA
TeHIH M

Bxo/1HOM KOHTPOJIb

KpaTKHUC OTBCTHI Ha BOIIPO-
ChbI, IMCBMCHHO
ATTCCTE[I_[I/ISI pPasaciioB, TeKYIJ_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 BxonHoit KOHTpOIIB




Koa v HanumenoBa-

Ne ni/m HanMeHoBaHMe KOHTpPOIMpPYe- | HHE HHAMKATOPA 10- HaumenoBanmue
MBIX pa3/esioB (TeMbl) CTHKEeHHUS KoMIle- OLICHOYHOI'0 CPeACTBA
TeHIii
2 OOme cBepeHuss O peJeiHol 3a- YCTHBIN O1Ipoc B popme

nuTe. TepMUHBI U ONpeneeHUs. cobecenoBaHuA;
OcHOBHbIE BUbI MOBPEKACHUN B Tect — 1, nucbMeHHO
AJIEKTPOIHEPTreTUUECKUX  CHCTe- 3-VK-6, Y-YK-6,
Max. OcOOEHHOCTH pacdera TOKOB B-VK-6;
KOPOTKOTO 3aMbIKaHUs MJii Leiei 3-I1K-1, Y-IIK-1,
peneriHoW 3amuThl. TOKOBBIE 3a- B-TIK-1;
muThl. OOIIKMEe MPUHITUIIBI TOCTPO- 3-11K-2, V-IIK-2,
€HMs TOKOBBIX 3amur. CrocoObl B-IIK-2;
oOecrieueHus CEJeKTUBHON pabo- 3-I1K-6, Y-IIK-6,
TBl TOKOBBIX 3alIUT. TOKOBas OT- B-TIK-6;

ceuka. MakcumanbHas TOKOBas
3amuTa. TOKOBasg TPEXCTyIEeHYa-

Tas 3alluTa.
3 Huddepenunanpupie 3amuTsl. [Ju- 3-YK-6, Y-VK-6, YCTHBIH orpoc B (hopme
CTAaHUMOHHAs 3allMuTa. 3allMThl, B-VYK-6; cobece0BaHus;
YCTaHABJIMBAEMbIE HA OTHAEIIbHBIX 3-I1K-1, V-IIK-1, TecT — 2, TUCBMEHHO

3J€MEHTaX  AJIEKTPOIHEpreTHye- B-IIK-1,;
CKUX CHCTEeM. ABTOMAaTHKa DJICK- 3-11K-2, V-IIK-2,
TPO3HEPTETUUECKUX CUCTEM. B-TIK-2;
3-I1K-6, V-TIK-6,
B-1IK-6;
[TpomexyTouHas aTTecTanus
4 Ok3ameH 3-VK-6, Y-YK-6, Bormpocsl k 5k3aMeny
B-VK-6; (ycTHO)
3-I1K-1, V-IIK-1,
B-TIK-1;
3-11K-2, V-IIK-2,
B-TIK-2;
3-11K-6, V-IIK-6,
B-TTK-6;

B kauecTBe 011€HOYHOTO CPECTBA TEKYILIETO KOHTPOJISL UCIIONB3YIOTCS YCHHbLLL ONPOC.
B kauecTBe 011€HOUYHOTO CpEICTBA aTTECTALIMH pa3/iesia UCIIOIb3YIOTCS mecmeol.

Jl1s MpoMeXyTOUHOM aTTecTalu NPeayCMOTPEHBI 9K3AMEHAYUOHHbLE BONPOCHL.

[To uroram oOyudeHUsl BEICTABIISICTCS IK3AMEH.

BOHpOCLI BXOIHOT'O KOHTPOJIA

1. Kakue cymecTByOT BUAbI IOBPEXKACHUH B 3JIEKTPOIHEPIeTUUECKUX CUCTEMAX?

2. Kakue CymiecTBYIOT peKUMBI Pa0OTHI DIIEKTPOIHEPTETHIECKUX CUCTEM?

3. Uro Takoe KOPOTKOE 3aMBbIKaHUE?

4. Kakue BUuIbl KOPOTKUX 3aMBbIKAHUH CYIIECTBYIOT?

5. UeM oTnnYaroTCsl HECUMMETPHUYHBIE KOPOTKHE 3aMbIKAHUS OT CHMMETPHUYHOTO?

6. Uem oTiinyaercs nonepevHas He CHMMETPHsI OT MTPOAOIbHOM?

7. Kakoe BO3/1€HCTBHE OKa3bIBAE€T TOK KOPOTKOTO 3aMBIKaHHS Ha TOKOBEIYIIHME 3JEMEHTHI U
IIPOBOJHUKHU?

8. Uro Takoe yJapHbIi TOK U OT Y€ro 3aBUCHUT €ro BeJIuunHa?

9. Kakue cymiecTByIOT IPaKTHYECKHE METO/Ibl paciyeTa TOKOB KOPOTKOTO 3aMbIKaHHs?



10. Ot kakux mapaMeTpoB U KaKMM 00pa3oM B ClIydae KOPOTKOTO 3aMBIKaHHUS B JIEKTPOIHEPTe-
TUYECKOM CHCTEME 3aBUCUT BEJIMYMHA TOKAa KOPOTKOTO 3aMbIKaHUS?
Bomnpoce! Tekyiiero KOHTpos

. O01IMe MPUHIIMITBEI TOCTPOSHUS CHCTEM PENICHHOM 3aIUThl U aBTOMATUKH.

. OCHOBHBIE BU/IbI TOBPEXKICHUN B SJIEKTPOIHEPTETUUECKUX CUCTEMAaX.

. BextopHbie quarpaMMbl U pacueT TOKOB KOPOTKOTO 3aMbIKAHMSI.

. OcobeHHOCTH pacueTa TOKOB KOPOTKOI'O 3aMbIKAHUS AJIs [eJIel peNeitHOM 3alUThI.

. OnHoda3HbIe 3aMBIKaHUS B CETSIX C TIYXO 3a3¢MJIIEHHON U U30JMPOBAHHON HEHTPAIbIO.
. BexTopHbIe AuarpaMmbl U pacyeT TOKOB.

. Tpancdopmaropsl TOKa U HAPSDKEHUS JJIs1 PeNeHON 3aIUThI.

. KoHCcTpyKIus 1 MapKUpOBKA BEIBOJIOB TPaHC(HOPMATOPOB TOKA.
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. CxeMmpbl 3aMelIeHHsI U BEKTOPHBIE THarpaMMbl TpaHC(HOPMATOPOB TOKA.
10. IorpemHOCTH TpaHC(HOPMATOPOB TOKA.
11. Cxembl COeIMHEHHSI BTOPHYHBIX 0OMOTOK TpaHC(OPMATOPOB TOKA M OOMOTOK pelie.
12. Koaddumument cxemsbl kKak (HakTop, BIUSIOMNNA Ha YYBCTBUTEIIHHOCTD 3aAIUTHI.
13. ToxoBble 3amuThl. OOLIME MPUHLUIIBI TOCTPOSHUS TOKOBBIX 3alLUT.
14. CniocoObI 0OecTieUeHHs CEICKTUBHON PaOOThI TOKOBBIX 3aIIHT.
15. TokoBas oTceuka. 30Ha IEHCTBU.
16. CxeMbl TOKOBBIX OTCEUYEK HAa OCTOSIHHOM OIEPaTHBHOM TOKE.
17. Tox cpabatbsiBanusi oTceukn. HecenekTuBHBIE TOKOBBIE oTceuku. CrocoObl obecnieueHus ce-
JIEKTHBHOTO JIEHCTBHS HECETICKTUBHBIX TOKOBBIX OTCEUEK.
18. MakcumarnpHasi TOKOBasl 3allUTa CO CTYNEHYAaTOW xapakrepucThukod. CrocoOsl obecnieueHus
CEJIEKTUBHON PabOTHI.
19. Cxembl MaKCUMaJIbHON TOKOBOM 3alUThI ¢ HE3aBUCUMOM BBIIEP)KKON BpEMEHH cpadaThIBaHHsI
Ha IOCTOSTHHOM OIEPAaTUBHOM TOKE.
20. UyBCTBUTENBHOCTh MAKCUMAIbHON TOKOBOM 3aILlUTHI.
21. Bribop Toka cpabaTbIBaHMs U BBLIEP)KEK BPEeMEHHU cpalOaThIBaHUS MAaKCUMAaJIbHBIX TOKOBBIX
3aIIHT.
22. MakcuMalibHasi TOKOBasI 3alUTa C 3aBUCHMOM OT TOKa XapaKTEPUCTHKOH.
23. CnocoOsI 00ecTieYeHnsI CEJIeKTHBHOM padOThI 3alIUT C 3aBUCUMON OT TOKAa XapaKTEPUCTHKON
cpabaTbIBaHMUS.
24. CxeMbl MaKCHMAJIbHOM TOKOBOM 3allIUTHI C 3aBUCMOM OT TOKa BBIJEPKKOW BpeMeHHU cpala-
THIBaHUS.
25. TokoBas TpexcTylneHvaras 3aliuTa.
26. Br1i6op mapameTpoB cpabaTbIBaHUs TPEXCTYEHYATOMN 3aIUTHI.
27. OueHKa 9yBCTBUTEIBHOCTH TPEXCTYIEHYATOW TOKOBOU 3aIUTHI.
28. JlmarpaMma BBIZICP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIHT.
29. ToxoBas HampaBieHHas 3amuTa. Haznauenue.
30. Pene HampaBIeHUS] MOIITHOCTH.
31. Cxema u BBIOOp MapaMeTpOB CpadaThIBaHUS MaKCHUMAaJIbHOW TOKOBOW HANpPaBICHHOW 3aIlH-
THI.
32. TokoBast HanpaBJIeHHAs! OTCEUKA.
33. JlucTaHumoHHAas 3aIuTa. 30HbI JEHCTBUS.
34. CxemMa TpexCcTyneH4aTo! AUCTAaHIIMOHHOM 3alUThl Ha TOCTOSSHHOM OIIEPAaTUBHOM TOKE.
35. BIOop compoTHBIIEHUS CpabaThIBAHUS U OIEHKA YYBCTBUTEIBHOCTH TUCTAHIMOHHOW 3aIly-
THI.
36. Inddepenmmansabie 3amuTel. HazHauenwue.



37. IlpuHumn nercTBUs MPOAOALHON ¢ depeHITnaTbHOM 3aIUThL.

38. Bri0op mapameTpoB cpabaTbIBaHUS MPOAOILHON U depeHITnanbHON 3aIUTHI.

39. 3amuTel, ycTaHaBIUBaEeMbIe Ha TpaHcPopMaTopax JUisl BBISBICHUS BHYTPEHHUX MOBPEKIC-
Huil (TpedoBanus [1YD).

40. I'a3oBast 3amuTa.

41. TokoBas oTCEUYKa, MaKCUMAJIbHAs TOKOBAas 3alllATa.

42. Inddepennmanpaas 3amura Tpanchopmaropa. Toku Hebaanca B nuddepeHInaibHou 3a-
uTe Tpancopmaropa.

43. 3amuTa TpanchopmaTopoB ot BHemHNX K3 1 neperpy3ok. Beibop mapamerpoB cpabaThiBa-
HUS 3aLIUT.

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

45. Bupl 3a1UT, YCTaHABJIMBAEMbIX Ha JIMHUSIX AJIEKTpolriepeaayuu ¢ HanpspkenueM 35 kB u 110-
220 kB.

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

47. Bunpl 3aluT, YCTaHABIMBAEMBIX Ha SJEKTPOABUTATENSIX C HOMUHAIBHBIM HANpPSKEHHEM
BbilIe 1 kB.

48. CxeMbl 3aIuT, BHIOOP MapaMeTpoB cpabaThIBaHHUs U MPOBEPKA UYBCTBUTEIHLHOCTH 3allIUT,
yCTaHABIMBAEMBIX Ha 3JIEKTPOJBUTATENSAX C HOMUHAIBHBIM HanpspkeHueM Boie 1 kB.

49. 3amutel reHepatopoB. OCOOEHHOCTH 3alllUT FeHEepaTOpPOB, PAOOTAIOIIKUX B OJIOKE C TpaHC-
dbopMaTopoMm, ¥ TEHEPATOPOB, PAOOTAOIINX HA COOPHBIC IITMHBI.

50. ABTOMaTH4eCKOe MOBTOPHOE BKIIOYCHHE HA JIMHUAX dJeKTponepenayn. HasHauenue. Byi-
00p mapamMeTpoB cpadaThIBaHUS.

51. ABTOMaTHYECKOE BKJIIFOUCHHE PE3EPBHOTO MTUTaHMsI. BEIOOP mapamMeTpoB cpabaThIBaHUS.

52. ABTomMaTuuecKas 4acTOTHas pa3rpys3ka.

TectoBbie 3aganus

Tect - 1 O6mme cBeneHus o peneitHon 3ammurte. OCHOBHBIE BUJIBI IOBPEXKACHUHN B 3JIEKTPOIHED-
reTuueckux cucreMax. OcoOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKAHUS ISl PENEWHOM 3aIIUTHI.
ToxkoBBIE 3aLIUTHI

1. KakoBo ocHOBHOE Ha3HA4YECHHE PEICHHOM 3aIUThI?

a) BBIABJICHUC IMMOBPCKICHUA U HeﬁCTBHe Ha OTKJIFOYCHHE BBIKITIOYaTEIICH AJI1 OTACIICHUA IMOBPC-
KJIEHHOTO 3JIEKTPOIHEPreTUYECKOr0 0O0BEKTA.

0) BbISIBIICHHE YTSXKEJIEHHOTO peXHMa padoThl U Bbllaya MHPOPMAIIMK O HEM — JeWCTBUE HA CUT-
HaJ.

B) BBISIBIICHUE TIOBPEXK/ICHUS U BbI1aua HHPOPMAIINH O HEM — JICHCTBHE HA CUTHAI.

I') BBISIBIIEHUE YTSDKEIEHHOTO peskuMa paboThl M IEHCTBHE Ha OTKJIIOYEHHUE BBIKIIIOUaTenaen Juis
OTJIEJIEHUS] IOBPEXKIEHHOTO JIEKTPOIHEPIeTUUECKOTO OOBEKTA.

2. BreibepuTe TYHKT, COOTBETCTBYIOIIMI OINHCAaHUIO TPEOOBAHUSA  CeNeKMUBHOCMU,
MPEbSABISIEMOrO K pesieiiHOM 3amuTe?

a) peneliHas 3alIUTa JOJKHA OMPEIeNATh MOBPEXKACHHBIN 2JI€MEHT U M0/1aBaTh KOMaHAy Ha JIo-
KaJn3amuio (OTKIFOYEHHE) ITOTO AIEMEHTA BRIKTIOUATEISIMU, OMMKANIIIMIMHI K UCTOYHUKY TTUTAHUS.

0) peneliHas 3amuTa JOJKHA ONMPENESITh MOBPEKIACHHBIN JIEMEHT M MOAaBaTh KOMaHy Ha JIo-
KaJIu3anuio (OTKIIOYEHHE) UCTOYHUKA ITUTAHUS.

B) peneiiHas 3aluTa J0JDKHA ONPEAENATh TOBPEKICHHBIN 3JIEMEHT U MOAABATh KOMaHAy Ha JIO-
KaJIM3anuio (OTKIIOYEHHE) 3TOTO 3JI€MEHTa BBIKITIOYATENIIMU, ONMKANIITUMU K MECTY TOBPEKACHUS.

T) peneiiHas 3aliuTa JOJHKHA OMPEIeNaTh MOBPEXKICHHBIN 2J1€MEHT U Mo/laBaTh KOMaHly Ha JIo-
KaJM3aluio (OTKJIFOYEHHE) 3TOTO AIEMEHTA BBIKIIOUaTeNs MU, OMMKalIIMMU K 3JIEKTPO-TIPUEMHHUKaM.



3. Kakwue 3amuThl Ha3bIBAIOTCS OTHOCUTENLHO CENIEKTUBHBIMU?

a) ATO 3aIlUThI, KOTOPBIE 10 MPUHIUITY JEHCTBUS pearupyroT Ha MOBPEXKACHUS TOIbKO Ha 3allly-
IIIaEMOM DJIEMEHTE, T.€. UMEIOT OIPaHUUYEHHYIO 3aIIMIIAeMYIO 30HY, U TIPY 3TOM UMEIOT HauOOJIbIIYIO U3
BCEX 3aIMT BBIICPKKY BPEMEHHU.

0) 9TO 3aIUTHI, KOTOPHIE IO MPUHLUIY JIEHCTBUS pearupyroT Ha MOBPEKACHUS TOJIBKO Ha 3allu-
IIAEMOM 3JIEMEHTE, T.€. UIMEIOT OTPAHUYCHHYIO 3aIIUIIAEMYIO 30HY, U HE TPEOYIOT IPU 3TOM BBIICPKKHU
BpEMEHH, Tak Kak npu K3 Ha «uyXux» ydacTKax OHU HE MPUXOJAT B ACHCTBUE.

B) 3alllUThI, CEIEKTUBHOCTh JIEHCTBUS KOTOPHIX OOECHEUMBAETCS CTYINEHUYaThIM BHIOOPOM Mapa-
METpPOB cpabaThIBaHMsI 3aIIUT HECKOJIBKUX 3JIEMEHTOB IO OTHOIIEHHUIO K 3alIUTe CMEKHOTO 3JIeMEHTa
(HampuMmep, BBIICPIKEK BPEMEHH ).

T') 3aIUTHI, CENIEKTUBHOCTh JEHCTBUSI KOTOPBIX 00ECIIEUNBACTCS IJIABHBIM BEIOOPOM IapaMeTpoB
cpabaThIBaHUS 3alUT HECKOJIBKUX AJIEMEHTOB MO OTHOUICHHUIO K 3aIUTe OmmKaimeil K MICTOYHHUKY MH-
TaHus (Harpumep, BbIIEPKEK BPEMEHHN).

4, KaxkoBa BepHast CTpyKTYpHYIO CXeMy pelieiiHo# 3amuThl? Ha pucyHke 0003HaYCHBI:
UII - u3amepuTenbHbIA Mpeodpa3oBaTeb;
HO - u3mepuTenbHbIil Opray;
JIY - nornyeckas 4acTh;
CO - curHaibHbIN Opray;
N - ucrionHUTENbHBIC YJIEMEHTHI.
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B) r)
S. Uro Ha3pIBaeTCs HOMUHAJIBHBIM KO3((UIMEHTOM TpaHchopMalnuu TpaHchopmaropa
TOKa?

2HoMm

a) OTHOIICHHUEC BTOPUYHOI'O K IEPBUYHOMY HOMHHAJIBHBIX TOKOB nmm =

lnom

1Hom

6) OTHOIICHUEC ICPBUIHOI'O0 KO BTOPUYHOMY HOMHWHAJIbHBIX HaHpH)KCHI/Iﬁ nmm =

2HoMm

2HoM

B) OTHOLICHUEC BTOPUYHOI'O K ICPBUIYHOMY HOMUHAJIbHBIX HaHp}I)KeHI/Iﬁ nmm =

1Hom



lnom

I‘) OTHOIICHUEC NICPBUIHOI'O0 KO BTOPUYHOMY HOMHUHAJIbHBIX TOKOB n =

mm
2Hom

6. Uro Ha3pIBaeTCs HOMUHAIBHBIM KOd(duimenTom Ttpanchopmauu Tpancopmaropa
HapspKEeHUs?

W,

a) OTHOIIEHHE YHCET BUTKOB OOMOTOK N, = —-,
W.
2

Te W1 - YUCJI0 BUTKOB HCpBI/I‘lHOﬁ O6MOTKI/I; W7 - YUCJIO BUTKOB BTOpPI‘IHOﬁ OOMOTKH.

lnom

0) OTHOLIEHHE NEPBUYHOIO KO BTOPUYHOMY HOMHHAJIBHBIX HaNpsHKEHUH N, =

2HoMm

2HOM

B) OTHOIICHHUE BTOPHUYHOI'O K ICPBUYHOMY HOMHUHAJIbHBIX HaHpH}KeHI/Iﬁ an =

lnom

lnom

I‘) OTHOIICHHUEC NICPBUIHOI'O0 KO BTOPUYHOMY HOMHUHAJIBHBIX TOKOB nmm =

2nom

7. Yro HazbIBaeTCs KOAPPHUIMEHTOM BO3Bpara pene?

a) OrHoeHue Toka cpabatbiBanus |, kK TOKy Bo3Bpata peine Iy, K, = I
0) OTHOIIEHHE CyMMBI MUHUMANIBHOH | pmin 1 MaKCUMaJIbHOM | pmax YCTaBOK TOKa cpabaThIBaHUsI
Icpmin + Icpmax
K TOKY Bo3Bpata pene Iy, k, = ———"—"=.

’ I

&

B) OTHOIIEHHE Pa3HULIBI MAKCUMANBHOU | pmax 1 MUHUMAaNbHOU | .pmin yCTaBOK TOKa cpaOaTbIBa-

Icpmax -1
HUSL K TOKY Bo3Bpara pene lg, K, = I

p

cpmin

I
r) OTHolIeHne ToKa Bo3Bpara pene |y, k Toky cpabarsiBanus I, k, =% .

ep

8. BriGepute cxeMmy coeauHEHHs BTOPHUYHBIX OOMOTOK TpaHC(POpPMATOPOB TOKa C
00OMOTKaMH pelie, TO3BOJISIONIYIO BBIIIOJIHUTH TOKOBYIO 3alIUTy OT 3aMbIKaHUW Ha 3eMJII0 B CETIX C
ITIyXO 3a3€MJIEHHON HENUTPAJIBIO.

B C r—j kA1
L

A
J — kA2
L]
TAa E: TAc
i 1 ks
£ LJ
a)
A B c 4 B C
‘ kA1 al =
‘ ) F TAc TAa E TAb TAc [ ko
nl ]
|




a) BApUAHT a).
0) BapuaHT 0).
B) BapUaHT B).
') BapUaHT I).

9. Kakoit dopmymnoii ompeznensercss TOK cpa0aTblBaHUS peie MaKCUMAJIbHOW TOKOBOM
3aIUTEI JIUHAU?

) I _kH.k(G.kL'X'I

a cp T k padmax*
8 . nmln

6 I — k@ ) nmm .

) cp T k k k padmax*

H : Cc3 : cX
B) I — kll : kL’j’ ) kC’X
cp
ke ' nmm ' Ipaémax
I _ kH.kc's.kcx'nmm .

F) cp T k pa6max*

8

e K, - koapdunment nagexnoctu; K., - koophuuuenT camo 3amycka HarpysKH;

3
K., - K09 DHUIMEHT CXEMBI COETMHEHHS BTOPUYHBIX 0OMOTOK TPaHC(POPMATOPOB TOKA C OOMOTKAMH pEJIE;
K, - koo duument Bo3Bpara pene; N, - koddpuumenT TpanchopManru TpancGopMaropa ToKa;

| - MAaKCUMAaJIbHBIA paOO4Yuil TOK B JIMHHH.

pabmax

10. st obecriedeHus] TPABWIBHOM pabOThl MaKCHMMaJbHOH TOKOBOW 3alllUTHl BpeMs
cpabaThIBaHU 3aIUTHI, HANOOJIEE YIaIeHHON OT HCTOYHUKA ITUTAHUS, IPHHUMAETCS?

a) paBHbIM O C.

0) MaKCUMaJIbHBIM.

B) MUHHUMAJIbHBIM.

T') paBHBIM 5 c.

11. UyBCTBUTENBHOCTH 3aIUTHI OIEHUBAETCA 3HAaYCHHEM KOI(P(PHUIIMEHTA YyBCTBUTEIHLHOCTH.
ITo kakoii hopmysie onpeensercs 3HaueHre k03QHUITHEHTa YyBCTBUTEIBHOCTH K,?
13
— __Kk3min
a) k, = -

c3

IC'3

0) k, = o
B) qus—A.
r) k Lo
" 54

| (2)

rae |, in -~ MUHUMAJIbHOC 3HAUYCHUC TOKAa KOPOTKOI'O 3aMbIKaHU; | , — TOK Cpa6aTLIBaHI/I}I 3aliu-

c

THI.

12. Uem obecrieunBaeTcs CENEKTUBHOCTD ACHCTBUS TOKOBOH OTCEUKH?
a) BELIOOPOM YCTaBOK BPEMEHHU CpadaThIBaHUS 3aIIHTHI.

0) BEIOOPOM yCTaBOK TOKa cpabaThIBaHUS 3aIUTHI.

B) BRIOOPOM YCTaBOK COITPOTUBIICHUS cpabaThIBaHUsI 3aIUTHI.



') BBIOOPOM yYCTaBOK HaNPsKCHUS CpabaThIBAaHUS 3aIIUATHI.

13. B kakux ciaydasx HEOOXOOUMO MPHUMEHATh MaKCHUMAJIbHYIO TOKOBYIO 3aIIUTY C ITyCKOM
10 HanpsHKeHu1o? BriOepuTe oH BapuaHT OTBETA.

a) JUIsl TIOBBIILIEHUSI YYBCTBUTEIBHOCTH PA0OTHI TOKOBBIX 3alllUT B KOJBLEBBIX CETAX C OIHOCTO-
POHHUM U PAJUAIBHBIX CETAX C ABYCTOPOHHUM ITUTAHUEM.

0) 111 NOBBIIEHUS] YyBCTBUTEIBHOCTH pabOThl TOKOBBIX 3aILUT B CETAX C OJHOCTOPOHHUM IHMTa-
HUEM.

B) /Ul TOBBILIEHHS YyBCTBUTEILHOCTH PabOThl TOKOBBIX 3aLIUT BO BCEX KOH(PUIypalusix ceTei,
IIOBEPKEHHBIX YaCTBIM TEXHOJIOTHYECKUM IIEPETPY3KaAM.

I') TOJIBKO B CETAX, XapaKTEPU3YIOLIUXCS YaCTHIMU MEPEHANPSIKEHUSIMHU.

14. Kak ocymectBisercs BBIOOP BBLAEPIKEK BpPEMEHHM cpalaTbIBaHUS MaKCHUMAaJIbHBIX
TOKOBBIX HallpaBJICHHBIX 3aILUT?

K1 K2
o 3 2, 3 4 ., 5 6
Olo~A—olo—aolo—+~ole
b Q D— —> — ]| = -— N
(I 4 1 DS 1

a) MO CTYNEHYaroMy MPHUHIMIIY OT SHEPrOCHUCTEMBbI OOJIbIIEH MOIIMHOCTA K JIHEProCcUCTEME
MEHBIIICH MOIITHOCTH.

0) Mo CTymeH4YaroMy MNPHUHIMILY OT HEPrOCHCTEMbl MEHBIICH MOIIHOCTH K IHEProcucreMe
OOJIBIIIEH MOIIIHOCTH.

B) 10 BCTPECYHO-CTYIICHYATOMY IIPUHIIUITY.
r ) BpCM:A BBIACPIKKHU Cpa6aTBIBaHI/IH 3aIUTHI 3aJACTCA IJId 3alllUT BCCX YUACTKOB OAWMHAKOBLIM.

15. Kakue ocHOBHBIE TpeOOBaHUS TIPEABABISIIOTCA K pesieiiHoN 3ammre? BoiOepute
HECKOJILKO BAPUAHTOB OTBETA!
a) CenexkTUBHOCTb.

0) beicTponeiicTBue.

B) UyBCTBUTEIBHOCTb.

r) HagesxxHoCTb.

1) PezepBupoBanue.

¢) Bo3aMoxHOCTh MOBTOPHOTO CpabaThIBaHusI.

k) JAnuTensHbINA CPOK CITYKOBI.

3) YHU(ULIUPOBAHHOCTD.

1) TouHOCTH OlpenieNeHNsl AEKTPUIECKUX BETUUHH.

16. KakoBo oCHOBHOE Ha3Hau€HHWE HW3MEPUTEIBHBIX IpeoOpazoBaTeNieil Iene peneHom
3aIIUThHI?

a) U30JIMPOBATH 11T BHICOKOTO HAMPSKEHUSI OT BTOPUYHBIX IENEH 3aluThl U MpeoOpa3oBhIBATh
BXOJIHBIE BEJIMYMHBI B BEJIMUUHBI, YIOOHBIE IJIS1 H3MEPEHU.

0) mpeoOpa3oBHIBaTh BXOAHBIE BEIMYMHBI B BEIMUUHBI, YIOOHBIE 1711 U3MEPEHUI .

B) U30JIMPOBATH LEMHU BHICOKOTO HAPSKEHUS OT BTOPUYHBIX [E€NEH 3aIUTHI.

') I3MEpEHNE BXOAHBIX BEIMYMH U UX TIpeoOpa3zoBaHue (YCHICHUE) C TEbI0 TIepeaadu Ha APyTre
AJIEMEHTHI 3aIUTHI.



17. CornacHO HOpPMaTHUBHBIM TPEOOBAHHAM, MOTPEITHOCTH TPAHC(HOPMATOPOB TOKA B IETIAX
peNeitHOM 3aUThl HE JO/HKHA TPEBBIATH ...... (BBIOEpPHUTE COOTBETCTBYIOIINN BapUAHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Uem obecnieunBaeTcsi TpeOOBaHUE CEIEKTUBHOCTH MAaKCHMAJIBHBIX TOKOBBIX 3aIlUT JJIS
MPEJCTABICHHON CXeMbI?

MT31

K

C
Olorbs -
NI J1 II_IW J2 luwﬂ;j‘(

a) YcraBKamMu 1O TOKY cpa0OarbIBaHUs 3aIIUTHl OT MUHUManbHOW (MT33) 10 MakcMMallbHON
(MT3,).

0) YcraBkamu 10 BpeMEHHU cpadaThIBaHMsI 3aUTHI 0T MUHUMaIbHON (MT33) 10 MakcuManpbHOU
(MT3y).

B) YcTaBKaMu 1O TOKY cpabaTbIBaHUs 3allUThl OT MUHUMaibHOM (MT31) m0 MakcumanbHOU
(MT33).

r) YcTaBKaMH 10 BPEMEHH CpadaThIBaHUS 3alUThl OT MUHUManbHOH (MT31) 10 MakcuManbHOM
(MT33).

19. Kak omnpenensercs KodQQHUIIMEHT CXEMbl COCAMHEHHS  BTOPHUYHBIX  OOMOTOK
TpaHc(opMaropoB Toka ¢ OOMOTKaMu peJe?
a) OTHOLIEHHE TOKA B 0OMOTKe pene |4 K TOKy Ha BTOPUYHBIX 0OMOTKax TpaHc(opMaropa Toka

Ipd)

0) OTHOILIEHHE TOKa Ha BTOPUYHBIX 0OMOTKaxX TpaHc(opmaropa Toka |z, K TOKy B OOMOTKe pere
I

2mm

|2mma kcx =

2mm

pe
B) OTHOIIEHHE TOKa B 00MOTKeE pene |,4 K TOKy Ha mepBUYHBIX 00MOTKax TpaHc(opmaropa ToKa
I
__prd
Lim, K, =—"—.

Imm

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

I
_
g, K, =22,
rd

20. B kakux cirydasx HeoOXOIMMO ITPUMEHSTh TOKOBBIC HAIIPABJICHHBIC 3aITUTHI?

a) sl 00eCIeUeHHsI CEIICKTUBHOCTH JICHCTBUS TOKOBBIX 3AIUT B KOJBIIEBBIX CETSIX C OTHOCTO-
POHHHM W PaTUATBHBIX CETAX C TBYCTOPOHHHUM ITUTAHUEM.

0) s oOecriedeHus! CEIEKTUBHOCTH JIEUCTBHS TOKOBBIX 3aIIUT B CETSAX C OAHOCTOPOHHHUM IHTA-
HUEM, ITO/IBEP)KCHHBIX YaCTHIM TEXHOJIOTHICCKUM Ieperpy3KaMm.

B) /Ui 00EeCTIeUeHUs CeIeKTUBHOCTH JICUCTBUS TOKOBBIX 3aIIUT BO BCEX CETAX C OJHOCTOPOHHUM
MMUTAHUEM.



r) 1Jis 00eCTieUeHUsI TIOBBINIEHHON YYBCTBUTEIBHOCTH PaOOThI TOKOBBIX 3allIUT BO BCEX KOH(H-
Typalusx CETeu.

Tect- 2 Iuddepennmanpaast U AUCTAHIIMOHHAS 3alUTA, 3alUTa TPAHCHOPMATOPOB, JIMHUN DIIEK-
TpoIepeayn, IEKTPOIBUTATENIeH, TeHEPATOPOB, aBTOMATUYECKOE TTOBTOPHOE BKJIIOYCHHUE HA JIMHUSIX
JJIEKTpOTepeaur, AaBTOMATHUECKOE BKIIFOUCHHUE PE3EPBHOTO MUTAHMS, aBTOMAaTHYECKas YaCTOTHAsS pas-
rpy3Ka

1. Ha yem ocHOBaH npHUHIMN 1SWCTBUS JUCTAHITMOHHON 3aIUThl? BeIOepuTe OIMH BapyuaHT
OTBETA.

a) Ha KOHTPOJIe U3MEHEHMsI pab0YMX MAKCHMAJIbHBIX TOKOB Ha 3aIUIAEMOM YYacTKe.
0) Ha KOHTPOJIE U3MEHEHUS HAIPSDKEHUS Ha 3allMIIaeMOM Y4acTKe.

B) Ha KOHTPOJIE U3MEHEHUS COIIPOTUBIICHHMS 3alllMIIAEMOI0 yJacTKa.

I') Ha KOHTPOJIE TOKOB KOPOTKOT'O 3aMbIKaHHUS Ha 3aIMILAEMOM YYacTKe.

2. Kak OnpcACACTCA IICPBUYHOC COIIPOTHBICHHUC Cpa6aTLIBaHI/IH nepBoﬁ CTYIICHU

MUCTAHIIMOHHOHN 3alATEBI?
A3
’-:I Ik1 Ik2

o

O— Q@ H-
a) =k, -z,
6 = k ( 7l )
U, -sin
B) Z ¢nacp pacuy
\/5 : IlmaX k k S In ¢‘lfl‘l

)z, =Kk,- Z,z1+Z_T
mox

rae K, - Ko3hGUIHMEHT HaAeKHOCTH, YIUTHIBAIOIINN MOTPEITHOCTH TPAHCPOPMATOPOB TOKA M
TpaHc(hOpMaTOPOB HANPSIKEHUS, pelie COMPOTUBIIEHUS M MOTPEIIHOCTH pacyera; Z, - CONpPOTHBIICHUE
3aIUIIAEMON JINHUU; Z,; - COIPOTUBIICHUE 3ALIUILAEMON JIMHUH; Z,2 - COIPOTUBIICHUE CMEXHOW JIMHUH,
Kinox - KOI(DOHUIMEHT TOKOPACTIPEACIICHH S, YIUTHIBAIONINN OTHOILICHUE TOKA KOPOTKOTO 3aMbIKAHUS B
MECTE YCTAaHOBKH 3aIIMTHI K TOKY B JINHUH, C 3aIIIUTON KOTOPO! MPOBOIUTCS COINIACOBAHMUE;
Zr - conpoTtuBieHue Tpanchopmaropa; Umin - MUHMMaNIbHOE pabouee HampspKEHHE Ha IIMHAX MOJICTaH-
IUH; lymax - MAKCHMAaJBHBIN TOK Harpy3ku; K, - ko3 QUIUEHT BO3BpATA PENC; Puazp pacy - PACUCTHBIN
YTOJI HarPY3KH; @, - YTOJI MAKCUMaJIbHOW YyBCTBUTEIBHOCTH pEJIE.

3. B kakom u3 npencTaBieHHbIX ciydaeB TOK B pene KA nuddepenimanbHoi mpoaonbHOM
3alMThl OyAeT paBeH npumepHo 07
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a) 0)

a) BApUAHT a).

0) BapuaHT 0).

B) B 000UX CITyJasx.

') HU B OJTHOM M3 TPE/ICTABICHHBIX.

4. Ha uem ocHoBan mnpuHImN aeWcTBus auddepeHnrantbHo-(ha3Hoi BBICOKOYACTOTHOM
3aIAThL?

a) HAa CPAaBHEHUH BEJIMYHMH TOKOB MO KOHIIAM 3aIUINAEMOM JINHUH.

0) Ha CpaBHEHUU HAIIPABJICHUI TOKOB IO KOHIAM 3alUIAeMO JIMHUH.

B) Ha CPAaBHEHMH HAIpPsKEHUS 110 KOHIIAM 3allUIIaeMOM JTMHUY.

I') Ha CpaBHEHUU (a3 TOKOB 110 KOHIIAM 3allMIAeMO JIMHUH.

S. Kakue ¢axTopsl HE0OXOAMMO ydYecTb TpH TpPH BBHIOOpPE TOKa cpabaThIBaHHS
muddepeHInaIbHON 3auTh?

a) 3amMTa JoDKHA paboTark OT Opocka TOKAa HAMAarHWYMBAHWS B MOMEHT BKIIIOYEHUSI HEHArpy-
KEHHOT'O CHJIOBOTO TpaHCc(opmaTopa 1o HanpsKeHUe.

0) 3amuTa He JAODKHA padoTarh OT OpOCKa TOKa HAMArHWYMBAaHUS B MOMEHT BKJIIFOUCHUSI HEHa-
IPY’KEHHOTO CHJIOBOTO TpaHc(opmaropa 1oj1 HarpspKeHHe.

B) 3alllMTa HE JO0JDKHA paboTaTh OT MAaKCUMAaJIbHO BO3MOXHOI'O TOKa HebajJaHca B peKUMeE BHEUI-
HETO 3aMbIKaHMUS.

I') 3alUTa JOJKHA paboTaTh OT MaKCMMalIbHO BO3MOXKHOTO TOKa HeOagaHca B PeXKUME BHEIIHETO
3aMBIKaHUSI.

6. Kakne wuCronbp3yroTcsi THIBI 3aIlIUTHl TEHEPAaTOPOB OT BHYTPEHHUX TTOBPEKIACHUI?
Bri6eprTe HECKOIBKO BApHAHTOB.

a) nonepevyHas aAuddepeHnnanbHas 3amuTa.

0) npononbHas AuddepeHnnaIbHas 3aumTa.

B) 3alllUTa OT 3aMbIKAaHUI HA 3eMITIO.

') MaKCUMaJlbHasl TOKOBAs 3aIlIUTa C OJIOKUPOBKOH 110 HAMIPSKEHHUIO.

1) IByXCTyIeHuYaTasi TOKOBasl 3alliTa 00paTHO MoCiIe0BaTeIbHOCTH.

€) YeThIpeXCTyIeHYaras TOKOBas 3allliTa OOpaTHOM MOCIIeAOBATEeIPHOCTH U AUCTAHIIMOHHAS 3a-
TINTA.

7. Kakue momkHBI OBITH YYTEHBI BO3MOXHBIC IOBPEXKIEHUS TNPH BBIIOIHEHUH 3alllUT
TpaHc(hopMaTopoB U aBTOTpaHCHOPMATOPOB ?



a) MHoroga3HbIe 3aMbIKaHHS B 0OMOTKaxX M Ha BBIBOAAX TpaHC(HOpPMATOpPOB;

0) omHO(a3HbIe 3aMbIKaHUS B OOMOTKaX U Ha BBIBOJIaX TPAaHC(HOPMATOPOB;

B) BUTKOBBIC 3aMbIKaHHsI B 00OMOTKaX TpaHC(HOpMaTOpOB;

I') BHELIHUE KOPOTKHE 3aMbIKaHUS;

1) Ieperpyska Tpanchopmaropa;

e) MMOHMWKCHUC YPOBHA MacCjla UJIN OTKIIFOUYCHUS HpI/IHy,Z[I/ITeJIBHOﬁ CHUCTEMBI OXJIAXKICHU A,
XK) «IIOXKapy» CTaJM MarHuT MPOBOJA.

3) HH OJIIH U3 TIPE/ICTABICHHBIX.

8. Brblbepute U3 NpeanoKeHHbIX XapPaKTEPUCTHK pelie COMPOTHUBIICHUS Ty, KOTOpas COOTBET-
CTBYET pelie, KOTOpOoe HE pabdoTaeT MpU HAMPABICHWW TOKA M3 JMHWH K IIMHAM W UCTIOIB3YETCS IS
HaIpaBJICHHOM 3aIIUTHI?

X 3x
Zep Zcp make
Pp
R
Zep
' Pp
R
a) 6)
JX
. iX
Zcp maxc JX 4
S~
Zcp
Zep
4 Zcp
4
, ¢p R R
R a) \/ 6)

B) r)
a) BapuaHT a).
0) BapuaHr 0).
B) BapUaHT B).
') BapHaHT I).
9. [lo kakomMy BBIp@XEHUIO MPOU3ZBOAUTCSA IMEPECUYET MEPBUYHOIO COMPOTUBIICHUS

Cpa6aTLIBaHI/IH 3aIlIUTHI Ha COITPOTUBJICHUC Cpa6aTBIBaHI/IH pene?

n
a) z,, =2, -

3

) z,=2,-n,,'N

mm mu "

n
B) Z, =27, —".

c3
mH

Cc3

n _-n

mm mH

F) Zcp =

e Z.p, - CONPOTHBIICHUE CPabAThIBaHUS PEIIE;



Z C3

- IEPBUYHOE COMPOTUBJICHHE CpadaThIBaHUs 3aILIUTHI;

Nym - KOO GULIMEHT TpaHchopMaIuu TpaHchopMaTopa TOKa,

Ny - KO3 PuumeHT Tpanchopmanuu TpaHcGopMaTopa HaPSHKESHUSL.

10.

Kaxkoi1 Buz1 peneitHol 3aluThl MPEICTaBIeH Ha cxeme?

Q11 Q31 1.2 YAT1
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a) K1

a) mponoiipHas qudepeHIaibHas TOKOBas 3alHUTa.
0) momnepeunas nuddepeHIuanbHas TOKOBas 3aIluTa.

B) muddepeHnuansHo-(ha3Has BBICOKOYACTOTHAS 3aIlUTa.
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17.

Bormpocs! k 3k3aMeny

. O01ue NPUHIKIBI TOCTPOCHUS CUCTEM PEICHHOMN 3alUThl U aBTOMATHKH.

. OCHOBHBIE BU/IbI TOBPEKIACHHUN B DJIEKTPOIHEPIETUUECKUX CUCTEMAX.

. BekTopHBIE AMarpaMMbl ¥ pacdeT TOKOB KOPOTKOTO 3aMbIKAHHUS.

. OcoOGeHHOCTH pacyeTa TOKOB KOPOTKOT'O 3aMbIKAHUs JUIs LeJIel pesieiHON 3aIlUThI.

. OgHodazHble 3aMBIKaHUS B CETAX € TIYXO0 3a3eMJIEHHON U M30JIMPOBAHHON HEUTpaIBIO.
. BexTopHBIE AMarpaMMbl U pacdeT TOKOB.

. Tpancdopmaropsl Toka U HaNpsHKEHUS JUIs pesieiiHOM 3aIluThI.

. KoHCTpyKIINS 1 MapKUpOBKa BBIBOJIOB TpaHC(HOPMATOPOB TOKA.
. CxeMbl 3aMellleHUs] U BEKTOPHbIE TUarpaMMbl TpaHC(POPMATOPOB TOKA.

. [lorpemHocT TpaHcGopMaTOpPOB TOKA.

. CXeMbl COeIMHEeHUS BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA U 0OMOTOK pere.

. Koadpunment cxems! kak (akTop, BIUSIONINI Ha 9yBCTBUTEIHLHOCTD 3aIUTHI.

. ToxoBsie 3auThl. OOIIME MTPUHITUIIBI TOCTPOCHUS TOKOBBIX 3aIIIUT.

. CiocoObI oOecrieueHus CeeKTUBHON pabOThl TOKOBBIX 3alIUT.

. ToxoBast oTceuka. 30Ha JEHUCTBHS.

. CXeMbl TOKOBBIX OTCE€YEK Ha MOCTOSTHHOM OIEPaTHUBHOM TOKE.

Tox cpabaTteiBanusi oTceukn. HecenexkTuBHbIE TOKOBBIE OTCeUkH. CocoOBI obOecrieueHus

CCJIICKTUBHOI'O HGfICTBI/I?I HECCIJICKTUBHBIX TOKOBBIX OTCCUCK.

18

. MakcumasnbHasi TOKOBas 3alUTa CO CTYNEHYaTON XapakTepucTukoil. CriocoObl obecreueHus

CEeNIEKTUBHON PabOTHI.

19

. CxeMbl MaKCHMaJIbHOI TOKOBOM 3alllMTHl C HE3aBUCUMOM BBIHepH(KOﬁ BpPEMCHU Cpa6aTBIBa-

HHUA Ha IOCTOAHHOM OIICPATHBHOM TOKC.



20. YyBCTBUTEIHPHOCTh MAKCUMAIILHON TOKOBOM 3aIIUTHI.

21. BoiOop Toka cpabaThIBaHMs M BBIIEPIKEK BPEMEHHU CpadaThIBAaHUS MaKCUMaTbHBIX TOKOBBIX
3aIIUT.

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

23. Crioco0bl obecnieueHus! CECKTUBHOM Pa0OOTHI 3alIUT C 3aBUCHMOM OT TOKa XapaKTEepUCTH-
KOU cpabaThIBaHUSI.

24. CxeMbl MaKCUMaJILHON TOKOBOM 3aIlIUTHI C 3aBUCUMOM OT TOKa BBIJCP)KKOW BpeMeHH cpaba-
THIBaHUSI.

25. TokoBas TpexcryneH4yaTas 3aIuTa.

26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYNEHYATOM 3aIUTHI.

27. OueHKa 9yBCTBUTEIBHOCTH TPEXCTYIEHYATOW TOKOBOM 3aIUTHI.

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

29. ToxoBas HampaBieHHas 3amuTa. Haznauenue.

30. Pene HampaBiieHUSI MOIITHOCTH.

31. Cxema u BbIOOp MapaMeTpoB cpabaThIBaHHs MaKCHUMAaJbHOM TOKOBOU HampaBlIEHHOM 3allu-
THI.

32. TokoBas HampaBJICHHAsI OTCEYKA.

33. JlucTaHIIMOHHAS 3aIIUTa. 30HbI ICUCTBUS.

34. Cxema TpexCcTyNeH4aTol TUCTAHIIMOHHOM 3allUThl HA TTOCTOSIHHOM OIIEPaTHBHOM TOKE.

35. Bri6op conpoTuBiieHus cpabaThIBaHUS M OLIEHKA YyBCTBUTEIBHOCTH JUCTAHIIMOHHOMN 3aIlly-
THIL.

36. Iuddepennmansusie 3amuTtel. HazHauenwue.

37. IlpuHuumn AeWCTBUS POJAOIbHON MU depeHIINaTbHON 3aIIUTHL.

38. BriOop mapaMeTpoB cpabaThIBaHUS MPOAOILHON U hepeHIInaNbHON 3aIIHUTHI.

39. 3amuThl, ycTaHAaBIMBacMble Ha TpaHCc(hOpMAaTOpax AJs BBISIBICHUS BHYTPEHHUX MOBPEKIE-
Huit (TpeboBanus [1YD).

40. I"'a3oBas 3amura.

41. TokoBas oTce4YKa, MaKCUMAaJIbHAs TOKOBAas 3allHTa.

42. lnddepennmansHas 3ammra Tpanchopmaropa. Tokn Hebanmanca B nuddepeHnanisHon 3a-
umTe Tpanchopmaropa.

43. 3amuta TpanchopmaropoB oT BHemHMX K3 u neperpy3ok. Beibop mapamerpoB cpabaThiBa-
HUS 3aILUT.

44, 3amuTel TMHUH 37eKTponepenadn (Tpedosanus 1Y D).

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

46. 3amuTel AMeKTpoaBUTaTenei (Tpedoanus [1YD).

47. Buipl 3alMT, YCTaHABIMBAEMBIX Ha JJIEKTPOJBUTATENSAX C HOMHHAIBHBIM HAIpsHKEHUEM
Boile 1 kB.

48. CxeMbl 3allIMT, BEIOOp MapaMeTpoB cpadaThIBAaHHS M MPOBEPKA YYBCTBHTEIHHOCTH 3aIIUT,
YCTaHABJIMBAEMBIX Ha DJICKTPOJBHTATEISIX C HOMHHAIBHBIM HaNpsDKeHUEM BhImie | kB.

49. 3amuTel reHepaTopoB. OCOOEHHOCTH 3allUT T€HEpaTOpOB, PabOTAIONIMX B OJIOKE ¢ TpaHC-
¢dbopmaTropom, U reHepaTopoB, pabOTAIOIUX HAa COOPHBIE IITHHBI.

50. ABTOMaTH4eCKOe MOBTOPHOE BKJIIOUEHHE Ha JIMHUAX dJeKTponepenaud. HazHauenue. Bol-
060p mapameTpoB cpabaThHIBAHHUS.

51. ABTOMaTHUYECKOE BKIIFOYEHUE PE3EPBHOTO MTUTaHUs. BEIOOp mapameTpoB cpabaThIBaHUSI.

52. ABTomMaTn4ecKas 4acTOTHAs pa3rpysKa.



IIkanbl oneHKN 00Pa30BATENbHBIX JOCTHKEHU I
Paznen 1. O6Gmme cBenenust o peneitHoi 3ammre. OCHOBHBIE BHABI TMOBPEKIECHUN B JICKTPO-

SHEepreTudeckux cucremax. OCOOEHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMBIKaHUS JUIs peNICHHOM 3aIUThI.

ToKOBEBIE 3aIIUTHI

banabl
(peHTUHTOBOM
OIICHKH )

Onenka
IK3aMeHa
(cranmapTHas)

TpeOoBaHus K 3HAHUAM

22-25

«OMIUYHO)

OneHka «OTIMYHO» BBICTABIISAETCS CTYAEHTY, €CJIM OH IOJIY4YHII 32 TECT
OIICHKY “‘OTIMYHO”, TOKa3aj I1yOOKHWE W MPOYHBIE 3HAHHMS OCHOBHBIX
BHUJIOB TOBPEXK/ICHUI B AJICKTPOIHEPTETUIECKUX CHCTEMax, 0COOCHHOCTEN
pacyera TOKOB KOPOTKOTO 3aMbIKaHUsS JUISl PElIeHHON 3alUThl, TOKOBBIX
3alUT. 3HAET MOHATHE M Ha3HAuYEHHE MPOTHBOABAPUMHON aBTOMATHKH U
peneiiHoi 3amuThl. OCHOBHBIE IOHATHS, TEPMUHBI U ONPENIEIICHUS], XapaK-
TEPU3YIOIIHE CBOMCTBA CHCTEM peledHOW 3ammThl. OOIIue MPUHIIUITHI
MOCTPOEHUSI CUCTEM PEJISHHON 3alUThl U aBTOMATUKU. OCHOBHBIE BUJIbI
MOBPEXKAECHUM B AJIEKTPOIHEPreTHUeCcKUX crucremax. OcoOeHHOCTH pacyue-
Ta TOKOB KOPOTKOTO 3aMBIKaHUs IJIsl peneiHoi 3amuTbl. KoHcTpykiuio,
IapameTpbl, MApKUPOBKY BBIBOJIOB, CXEMBI 3aMEIIEHHUS U BEKTOPHbIE 1A~
rpamMMbl TpaHc(hOpMaTOpOB TOKA U HANPSHKEHUS JJIST PEIedHON 3aIluThL.
[Morpemnoct TpanchopmaTopoB Toka. CXeMbl COSTUHEHUS! BTOPUUHBIX
00MOTOK TpaHCOPMATOPOB TOKa M 0OMOTOK pere. KoadhdurmeHT cxemel.
Tokosble 3amuThl. OOIIKE TPUHIIMITBI TOCTPOSHUST TOKOBBIX 3aIuT. Crio-
coObI OOecrieYeHUsl CEJICKTUBHOM pabOThl TOKOBBIX 3aIUT. YMEET BbI-
IIOJIHATH PacyeT TOKOB KOPOTKOTO 3aMbIKaHMs AJIsl PEJICHHON 3allUThI,
OCYIIECTBISATH BBIOOP TpaHC(HOPMATOPOB TOKA M HANPSDKEHUS NS pe-
JCWHOW 3aIlUTHl, BBIOMPATh CXEMY COCIMHEHHUS BTOPHUYHBIX OOMOTOK
TpaHchopMaTopoB ToOKa U OOMOTOK peJie, BBIIIOIHATh PacueT TOKOBBIX
3alUT (TOKOBas OTCEYKa, MAaKCHMajbHas TOKOBas 3allluTa, TOKOBas
TpexXcTyleH4aras 3alliTa, TOKOBas HallpaBJIEHHas 3allluTa), BHIOUpATh
napameTpsl cpabaThIBaHUS TOKOBBIX 3aIUT, OCYILECTBIISATH BEIOOp pee
JUIS LIeTed 3aIliMThl, pa3padaThiBaTh LIEMIM TOKOBOHM 3aluThl. Brnaneer
METOAMKAMH pacueTa TOKOB KOPOTKOTO 3aMBIKaHUs IS PEJICHHOMN 3a-
IIUTHI, BBIOOpA TpaHC(HOPMATOPOB TOKA U HAIMPSDKEHHS AJIS peleiHOM
3alUThl, CXEM COEIMHEHUS BTOPUUYHBIX OOMOTOK TpaHCPOpPMaTOpOB
TOKa U 0OMOTOK peJie, pacueTa TOKOBBIX 3alUT (TOKOBasi OTCEYKa, MaK-
CHUMaJIbHasl TOKOBAas 3allUTa, TOKOBAs TPEXCTyIEeHYaTas 3aliuTa, TOKO-
Bas HaIpaBJIEHHAs 3alluTa), BEIOOpa mapaMeTpoB cpabaThIBaHUs TOKO-
BBIX 3allUT, pele A LEeneil 3aluThl, HaBbIKaMHM IOCTPOEHUS LENeEH
TOKOBOMW 3aILLUTHI.

18-21

«xopouo»

OneHka «xXopoIo» BBICTABIAETCS CTYJEHTY, €CJIM OH IMOJIy4ni 3a TECT
OLIGHKY ‘“XOpomio”, TMOKa3aJl XOpOUIME 3HAHHWS OCHOBHBIX BHJIOB
MOBPEXKACHUM B  DJIEKTPOIHEPreTHUYECKUX CHCTEMax, OCOOEHHOCTEH
pacuera TOKOB KOPOTKOI'O 3aMbIKaHHUsS ISl PEJIEHHOM 3allMThbl, TOKOBBIX
3alIUT. 3HAET MOHATHE M HAa3HAUYEHHE IIPOTHBOABAPUIMHON aBTOMATUKU U
peneriHON 3amuThl. OCHOBHBIE TOHSATHS, TEPMHHBI W  ONpEAEICHHUS,
XapaKTepU3yIolle CBOMCTBA CHUCTEeM peiedHoi 3amuThl.  OOmme
MIPUHLMIIBL [TOCTPOEHUSI CHUCTEM pEJIEHHOM 3alUThl M aBTOMATHKHU.
OcHOBHbIE BH[Ibl TMOBPEKACHUM B 3JIEKTPOIHEPreTUUYECKUX CHUCTEMaXx.
Oco0OeHHOCTH pacyeTa TOKOB KOPOTKOIO 3aMbIKaHUs ISl peredHOi
3amuThl. KOHCTpYKIMIO, Tapamerpsl, MApKUPOBKY BBIBOJIOB, CXEMBI




Babl
(pedTUHTOBOM
OLIEHKH)

Onenka
IK3aMeHa
(cranmaprtHas)

TpeOoBaHus K 3HAHUAM

3aMeIlleHHss W BEKTOpHbIE JMarpaMMbl TpaHC(OpMAToOpoB TOKa H
HaMpsDKEHHST 71 pelieiiHoi 3amuThl. [lorpemmHocta Tpanchopmaropos
Toka. CXeMbl COIMHEHUS BTOPUYHBIX 0OMOTOK TpaHC(OPMATOPOB TOKA U
oomMorok pene. Koaddunmenr cxembl. TokoBeie 3ammrhel. OoOmme
NPUHLUIBI  [TOCTPOSHUSI TOKOBBIX 3ammuT. CnocoObl  oOecrieueHust
CEJIeKTUBHOU pabOThl TOKOBBIX 3AIUT. YMEET BBINOJHATH PacueT TOKOB
KOPOTKOTO 3aMBIKaHUsS ISl PEJICHHON 3aIlWThI, OCYILECTBIISATH BBIOOP
TpaHcOpMaTOPOB TOKA M HANIPSHKCHUS ISl PEIICHHON 3aIUThI, BEIOUPATH
CXEMY COEIMHEHUS BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa H
OOMOTOK peJie, BBITIONHATh PacdeT TOKOBBIX 3aIUT (TOKOBas OTCEUKa,
MakCUMaJlbHasi TOKOBAas 3alllUTa, TOKOBAas TPEXCTyIEHYaTas 3aluTa,
TOKOBasl HampaBlIEHHAs 3alllUTa), BHIOMPATh MapaMeTpbl CcpadaThIBAHUS
TOKOBBIX 3allIT, OCYIIECTBISATH BHIOOp pelie sl Lenel 3aliuThl,
pa3pabaTbiBaTh IIETIM TOKOBOW 3alllMTHI. BrajgeeT MeToaMkaMu pacdera
TOKOB KOPOTKOTO 3aMbIKaHWs JJIsl LIEJEeWd PpEelIerHOM 3aluThl, BbIOOpa
TpaHc(OpMaTOPOB TOKA W HANPSHKEHHS ISl PEJICHHON 3allUThI, CXEM
COEIMHEHUS! BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA U OOMOTOK
perie, pacyeTa TOKOBBIX 3aIUT (TOKOBasi OTCEYKA, MAaKCHUMaJbHask TOKOBAs
3alIUTa, TOKOBAas TPEXCTyNEHYaTas 3allluTa, TOKOBas HalpaBJICHHAs
3aluTa), BEIOOpa MmapaMeTpoB cpadaThbIBaHUS TOKOBBIX 3aIllUT, pelie st
LIETIEN 3alIUThI, HABBIKAMU ITOCTPOEHUS LIETIEH TOKOBOM 3alIUTHI.

15-18

«y00871eme0-
PUMETbHOY

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABIISICTCA CTYACHTY, CCJIIM OH

MOJIyYnJ 32 TEeCT  OUEHKY  “yJOBJIETBOPUTENBHO”,  IOKa3aj
YAOBJICTBOPUTCIBbHBIC 3HAHWA OCHOBHBIX BHIOB HOBpC)KI[eHI/Iﬁ B
ANIEKTPOIHEPTETUUECKUX 0cOOEHHOCTEH  pacuera
KOPOTKOI'O 3aMbIKaHUs ISl PENEHHON 3allUThl, TOKOBBIX 3aIlUT. YMeeT
YJIOBJIETBOPUTEIBHO BBINOJIHATh PacdeT TOKOB KOPOTKOTO 3aMBIKAHUS

JUTsL peNieHOM 3allUThl, OCYILECTBIATh BBIOOP TpaHC(HOPMATOPOB TOKA U

CHUCTEMAX, TOKOB

HanpsDKEHUs Ui PElNedHOM 3allluThl, BHIOMPATh CXEMY COEIUHEHUS
BTOPUYHBIX OOMOTOK TpaHC(OpPMATOpOB TOKa M OOMOTOK perle,
BBITIOJIHATE PACUCT TOKOBBIX 3alIUT (TOKOBaSI OTCE€YKa, MaKCuMaJlbHaA
TOKOBasl  3allUTa, 3aIluTa,
HarpaBJIeHHas 3alllUTa), BBIOMPATh MapaMeTpbl CpadaThIBAHUS TOKOBBIX
3alllUT, OCYILECTBIATH BBIOOP pene /Ul Lenei 3amuThl, pa3pabaTbiBaTh
LENA TOKOBOM 3alllUTBL. Y IOBIETBOPUTENIBHO BIIAJEET METOAUKAMHU
pacdera TOKOB KOPOTKOTO 3aMBIKaHMs Uil PENeHHON 3aIluThl, BBIOOpa

TpaHc(OpPMaTOpOB TOKAa M HANPSDKEHUS IS pPeleiHOM 3aluThl, CXeM

TOKOBas ~ TpeXCTyINeHYaras TOKOBast

COE/IMHEHUS! BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKa U OOMOTOK
pene, pacyeTa TOKOBBIX 3aILUT (TOKOBasi OTCEYKa, MaKCUMaJIbHasl TOKOBast
3alMTa, TOKOBAas TPEXCTyNEHYarass 3allura, TOKOBas HalpaBJCHHAs
3alUTa), BEIOOpA MapaMeTPOB CpabdaThIBaHHsI TOKOBBIX 3aIllUT, peie st
LIeTIeH 3aIUThI, HABBIKAMHU ITOCTPOEHHS 11eNel TOKOBOH 3aIlIUThI

meHee 15

«Heyoosie-
MEOPUMENbHO»

OueHKka «HEYIOBIETBOPUTENBHO» BBICTABISIETCS] CTYIAEHTY, €CIH OH
MOJIYYHIT 32 TECT OLICHKY ‘‘HEYJOBJIIETBOPUTENHHO, HE TTOKa3aJl 3HAHUI
OCHOBHBIX BH/IOB HOBpe)K}IeHHI)'I B DJJICKTPOSHEPICTUYCCKUX CHCTEMAX,
0COOEHHOCTE pacueTa TOKOB KOPOTKOTO 3aMBIKaHHS Ui PEICHHOMN




Babl
(pedTUHTOBOM
OLIEHKH)

Onenka
IK3aMeHa
(cranmaprtHas)

TpeOoBaHus K 3HAHUAM

3allluThl, TOKOBbLIX 3aIlllUT. He YMCECT BBIIOJIHATH PACUYCT TOKOB KOPOTKOI'O

3aMBIKaHUSI  JUISL  PENICHHOW  3alWThl,  OCYIIECTBISATH  BHIOOP
TpaHc(OpMaTOPOB TOKA M HANPSHKEHUS JJIsl peJICHHOM 3alUThI, BEIOUpPAThH
CXEMY COEIMHEHUS BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa H
OOMOTOK peJie, BBINOJNHATh pacdeT TOKOBBIX 3alllMT (TOKOBas OTCEYKa,
MakCUMaJlbHasi TOKOBAas 3alllUTa, TOKOBAas TPEXCTyIEHYaTas 3aluTa,
TOKOBasl HampaBJICHHAs 3alllTa), BHIOMPATh TapaMeTphl CpadaThIBAHUS
TOKOBBIX 3allIT, OCYIICCTBISATH BHIOOp pele Jisi Lenel 3aliuThl,
pa3pabarbIBaTh 1I€MM TOKOBOM 3amuThl. He Biajeer meromkaMu pacuera
TOKOB KOPOTKOTO 3aMbIKaHWsI Ui pEJIeWHOW 3alluThl, BBIOOpa
TpaHC(OPMATOPOB TOKA U HAIPSHKEHUS Uil PElNedHON 3allUThl, CXEM
COEIMHEHUS! BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKa U OOMOTOK
pene, pacyeTa TOKOBBIX 3aIllUT (TOKOBasi OTCEYKa, MaKCUMallbHasl TOKOBast
3alIUTa, TOKOBAas TPEXCTyNEH4YaTas 3allluTa, TOKOBas HalpaBJICHHAs
3aIIuTa), BEIOOpa mapaMeTpoB cpadaThiBaHMs TOKOBBIX 3aIUT, Peie s

LIETIEN 3alUThI, HABBIKAMU IMOCTPOEHUS LIETIE TOKOBOW 3alIUThI

Tect- 1 O6mue cBeaeHuUs o peneitHo 3ammre. OCHOBHBIC BUJIBI TIOBPEKICHUHN B AJICKTPOIHEPre-
TUYeCKuX cucreMax. OcCoOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKAHUS JIJIsl peJICHHOM 3amuThl. To-

KOBBIC 3alITUThI

Onenka KonnyecTBO BEpHO TaHHBIX OTBETOB
5 (OTJIMYHO) 19-20
4 (xopor1io) 15-18
3 (y1OBIETBOPHUTEIIHHO) 12-14
2 (HeyIOBJIETBOPUTEIIHHO) Menee 12

Paznen 2 JIluddepennmanbuas u AUCTAHIIMOHHAS 3aIlIUTa, 3alIUTa TPAHCHOPMATOPOB, JIMHUHN IJICK-
Tponepeayu, MEKTPOIBUraTee, reHepaTopoB, aBTOMAaTUYECKOE MOBTOPHOE BKJIIOYEHUE HA JIMHUSIX
AJIEKTPOIIepeIaun, aBTOMATHIECKOE BKIIOUEHUE PE3EPBHOTO MUTAHUS, aBTOMAaTHYECKasi YaCTOTHAs pas-

rpy3Ka
banabl Ouenka TpeGoBanus Kk 3HAaHUAM
(pedTUHTOBO IK3aMeHa
OLICHKH) (crangapTHas)
22-25 «OMAUYHON O1neHka «OTIMYHO» BBICTABISAETCS CTYJEHTY, €CJIM OH MOJIY4MJII 3a TECT

OILICHKY “OTJIMYHO”, MOKa3aJl IiyOOKHe W IMpoYHble 3HaHUs auddepen-
[UAIBHON U JAWCTAHLIIMOHHOM 3aIluT, 3allUThl TPaHC(HOPMATOPOB, JTMHUI
ANIEKTpOIIepeaayt, 3JIEKTPOBUTATENEH, TeHepaTopoB, aBTOMaTUYECKOTO
MIOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX AIEKTPOINEPEaadH, aBTOMaTHYECKOTO
BKJIFOUEHMSI PE3EPBHOIO IUTAHMs, aBTOMAaTHUECKON YacTOTHOM pas3rpys-
ku. 3Haer auddepeHnnansubie 3anuTel. Haznauenne. [lpunnun aei-
CTBHSI TPOJNOJIbHONW MU(EepeHIINaTbHON 3alMThl. J{MCTaHIMOHHYIO
3amuTy. 30HBI AecTBUA. CXeMy TpeXCTyNEeHYaTOW AMCTAHIIMOHHOW
3alUTHl HAa TMOCTOSTHHOM ONEpPaTUBHOM TOKE. 3aIllMThl, yCTaHABIMBae-
Mbl€ Ha TpaHc(opmaTopax Ui BBIIBICHUS BHYTPEHHUX MMOBPEXKICHUH,
3alUTHl JTMHUM 3JIEKTporepeaayu, 3aluThl 3JeKTpoaBurareneii (Tpe-
ooBarus [1YD). Cxembr 3amuT. 3amuTel reHepaTtopoB. OcoOeHHOCTH




Babl
(pedTUHrOBOM
OLICHKH)

Ouenka
IK3aMeHa
(crannmapTHas)

TpeOoBaHUs K 3HAHUSAM

3alUT FeHepaTopoB, paboTaIuX B O6JI0Ke ¢ TpaHCHOPMATOPOM, U re-
HEpaToOpOB, paboTaroImuX Ha COOpHBIE IIMHBI. ABTOMAaTHYECKOE IO-
BTOPHOE BKJIKOYEHUE Ha JIMHUAX 3JeKTporepenadn. Hasnauenue. AB-
TOMAaTHUYECKOE BKIIFOUEHHE PE3EPBHOrO MUTaHUS. ABTOMaTHYECKas 4a-
CTOTHasl pasrpy3ka. YMeeT BBINOIHATH BEIOOp MapaMeTpoB cpabaThiBa-
HUSL TpoAoJbHON AuddepeHunanbHon 3amuThl. Onpeneniarb comnpo-
TUBJICHUS cpabaThIBaHUS U MPOBOJUTH OLIEHKY YYBCTBUTEIBHOCTH JIH-
CTaHLIMOHHOM 3amuThl. OCYIIECTBIATH BEIOOP MapamMeTpoB cpadaThIBa-
HUS M MPOBEPKY YYBCTBUTEIBHOCTH 3aILUT, YCTAaHABIMBAEMbIX Ha
TpaHchopMaTopax JAjs BBISABICHUS BHYTPEHHUX TOBPEKIACHUH, 3aIIUT
JUHUN 3JEKTpoIlepeadyu, 3allUuThl 3JIEKTpoABUrarenci. BbpIIoIHATH
BBIOOp mMapaMeTpoB cpabaTbiBaHUS ABTOMATHMYECKOTO MMOBTOPHOTO
BKJIFOYEHUS, aBTOMAaTU4YECKOT0 BKIIIOUEHHs pE3EpBHOrO nuranus. Bia-
JeeT METOJUKaMU BBIOOpa MapamMeTpoB cpabdaThIBaHHS MPOJOILHOM
mudepeHIaIbHON 3aMThl, TUCTAHIMOHHONW 3aIlUTHI, 3alIUT, yCTa-
HaBJIMBAEMBIX Ha TpaHCPOpMAaTOpax sl BHIABICHHS BHYTPEHHUX I10-
BPEXKACHUH, 3allUT JUHUI 3JEKTPONEpeiauu, 3allUThl 3JIEKTPOJBUTa-
TeJIeH, aBTOMAaTU4ECKOr0 IMOBTOPHOI'O BKIIIOYEHMS, aBTOMATHYECKOIO
BKJIFOYEHUSI PE3EPBHOIO MUTAHMS, MPOBEJICHUS OLEHKH YYBCTBUTEIIb-
HOCTH 3al1uT.

18-21

«xopouwio»

OrneHka «XO0polI0» BBICTABISAETCS CTYIEHTY, €CJIM OH MOJY4YHII 33 TECT
OIICHKY ‘XOpOIIO”, MOKa3aja xopouiue 3HaHus auddepeHaibHol u
JWMCTAaHIIMOHHOM  3alMT,  3aliUThl  TpaHc(hOpMaTopoB,  JIMHUH
AIIEKTpOIEpeaayt, 3JIEKTPOABUTATENEH, TeHepaTopoB, aBTOMaTUYECKOIO
IIOBTOPHOI'O BKJIFOUEHMS HA JIMHUAX NIEKTPONEPENaYH, aBTOMaTHYECKOTO
BKJIIOUEHMSI  PE3EPBHOIO  MWTAHUS, ABTOMATHUYECKOM  YacCTOTHOM
pasrpy3ku. 3Haet auddepennunansuble 3amuThl. Haznauenue. [punnun
JecTBUs MPOAOIbHOM anuddepeHnanbHoN 3auThl. JJMCTaHIMOHHYIO
3amuTy. 30HBI JIeHcTBUSA. CXeMy TpeXCTyNeHYaTOW IUCTaHIIMOHHOM
3al0UTBI  HA  TIOCTOSIHHOM  ONEPAaTMBHOM  TOKE.  3allUThl,
yCTaHaBIIMBaeMble Ha TpaHc(opmaTropax JUIsl BbISIBIEHHS] BHYTPEHHUX
NOBPEXACHUM,  3alMThl  JIMHUM  DJIEKTpoONepeAayd,  3alluThl
anekTpoasurateneit (rpedoBanus I1YD). Cxembl 3amuT. 3aIIuThI
reHepatopoB. OCOOEHHOCTH 3alllUT TEHEPATOPOB, padOTAIOMIMX B
010Ke ¢ TpaHC(HOPMATOPOM, U FEHEPATOPOB, pabOTAIOIINX Ha COOpHBIE
IIMHBI. ABTOMAaTMYECKOE IIOBTOPHOE BKJIIOYEHHE Ha  JIMHUSAX
anekTtponepenaund.  Ha3HaueHme.  ABTOMAaTHUYECKOE  BKIIIOUYEHHE
pPE3EpPBHOrO NMUTaHUSA. ABTOMATHUYECKAs 4aCTOTHAs pasrpyska. YMeeT
BBIMOJIHATh ~ BBIOOpP  HapaMeTpoB  cpabaTblBaHMS  MPOAOJIbHON
b depeHIaTbHON 3aIUTHI. Onpenenstb COTIPOTUBIICHUS
cpabaTbIBaHUs u IIPOBOAMTD OLICHKY qyBCTBUTEIBHOCTHU
JUCTAaHIIMOHHOM  3amuThl. OCyIIeCTBIATH  BBIOOP  MapaMeTpoB

cpabaThIBaHUS " MIPOBEPKY YyBCTBUTEIBHOCTH 3aLIUT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax JUis BBIIBICHUS BHYTPEHHUX
MTOBPEXKICHH, 3al0AT  JIMHUH JJIEKTpOIIepeayH, 3aIUThI

ANIEKTpOABHUraTeneil. BpIMmonHATs BbIOOp MapaMeTpoB cpadaTbIBaHUS
ABTOMAaTHUYECKOTO  INOBTOPHOIO  BKJIIOYEHMs,  aBTOMATHYECKOIO
BKJIIOUEHUSI PE3EpBHOr0 MuTaHUSA. Braneer MeToaukaMu BbIOOpa
napamMeTpoB cpabaThIBaHUS MPOAOIBHON U depeHINaTbHON 3aUTHI,
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TpeOoBaHUs K 3HAHUSAM

JUCTaHLIUOHHOMN 3aIIUTHI, 3allIUT, YCTaHaBJIMBAaEMbIX Ha
TparcopMaTopax Uisi BBISBICHUS BHYTPEHHUX MOBPEXKICHUH, 3alIUT
JUHUN 3JIEKTPOIIepeIayuu, 31U ThI 3JIEKTPOJIBUTaTENEH,
ABTOMATUYECKOI0  IOBTOPHOTO  BKJIIOYEHMS,  aBTOMATHUYECKOIO
BKJIFOUCHUS pEe3EpPBHOIO MUTaHU, MPOBECHUS OLICHKH
YyBCTBUTEIBLHOCTHU 3aLUT.

15-18

«y00871eme0-
PUMETbHOY

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISICTCA CTYACHTY, €CIH OH
MOJy4YWsl 32 TECT OLEHKY  ‘YIOBJIETBOPUTEIBHO”,  MOKa3al
YJIOBJIETBOPUTEIbHBIE 3HAHUS IU(depeHInanbHOl U JUCTAHIMOHHON
3aIUT,  3alUTBl  TpaHC(OPMATOPOB,  JIMHUM  BJIEKTPOIEpeaayu,
UIEKTPOABUraTeliei, I'EHEpaTopoB, ABTOMATHYECKOIO  IIOBTOPHOIO
BKJIIOYCHHS HA JIMHUAX JJIEKTPOIEpEIayi, aBTOMAaTHUECKOIO BKJIFOUEHUS
PE3EPBHOIO IHTaHMs, ABTOMATUYECKOM YacCTOTHOM pasrpy3Ku. YMeEeT
YIIOBJIETBOPUTEIHHO BHIMOJHATE BHIOOP TapamMeTpoB CpaOaThHIBAHHS
IIPOJOJIBHOM muddepeHInaIbHON 3aIUTHI. Onpenensrs
COINPOTHUBIICHUS cpabaTbIBaHUs u IIPOBOAMTH OLICHKY
YyBCTBUTEIBHOCTH AMCTAHIMOHHON 3ammThl. OCyIECTBIATh BBIOOD
napaMeTpoB CpadaThbIBaHUsI U MPOBEPKY YYBCTBUTEIBHOCTH 3alllUT,
YCTaHABJIMBAEMbIX Ha TpaHC(pOpMaTopax JJsl BBISIBICHUS BHYTPEHHUX
IIOBPEXKICHUH, 3aI0AT  JIMHUK JJEKTpoIepesayH, 3aIIUThI
DIIEKTPOABHTraTeNe. BBIMOMHATS BHIOOp MapaMeTpoB CpadaTbIBaHHS
aBTOMAaTUYECKOrO0  IOBTOPHOI'O  BKJIIOYEHMS,  aBTOMAaTHYECKOIO
BKJIIOUEHUSI PE3EPBHOIO INHTAaHUA. Y JOBJIETBOPUTENIBHO BIAACET
METOAMKaMHU BbIOOpa MapamMeTpoB  cpabaTblBaHUA  POAOJIBHOM
T depeHMaIbHON  3alllUThl, JUCTAHIIMOHHOW 3allUThI, 3alluT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBIIBIECHUS BHYTPEHHUX
MTOBPEXKICHH, 3aI0AT  JIMHUHA 3JIEKTpOIIepelaun, 3a1UTHI
JJIEKTPOJIBUraTeIe, aBTOMAaTUYECKOIO0 IOBTOPHOIO  BKIIFOYEHHS,
ABTOMAaTHUYECKOIO BKJIIOUYEHHSI PE3EPBHOTO IHUTAHUS, IIPOBEICHHUS
OLICHKH YyBCTBUTEIBLHOCTH 3aIUT.

meHee 15

«Heyoosie-
MEOPUMENLHO »

OlLleHKa «HEYJIOBJIETBOPUTEILHO» BBICTABJISETCS CTYJEHTY, €CIH OH
MOJIYYHJI 32 TECT OLIEHKY “HEYIOBIETBOPUTENIBHO , HE TIOKA3aJl 3HAHUMI
Qg depeHuanbHoi u JUCTaHIMOHHOU 3aLIUT, 3aIUThHI
TpaHCOpPMATOpOB, JIMHHWIA  DJEKTpONepenaud, dIEKTPOJBHUraTeNeH,
TEHEepPaToOpoOB, ABTOMATUYECKOTO TOBTOPHOTO BKIIFOUEHHMSI HA JIMHHUSAX
ANIEKTpOIIEpeaay, aBTOMATHUECKOIO BKIIIOYEHUS! PE3EPBHOTO IMUTAHUS,
aBTOMAaTUYECKOW YacTOTHOM pasrpy3ku. He ymeeT BBINONHSATH BHIOOD
napameTpoB cpabaTbIBaHUsI TTPOIOTbHON Mu(depeHITnaTbHON 3alUTHI.
OnpenensiTh CONPOTUBJICHHUS CpabaThIBAaHUS M TMPOBOJIUTH OILICHKY
YyBCTBUTEIHHOCTH JNUCTAHIIMOHHON 3amuThl. OCYIIECTBIATH BHIOOD
napaMeTpoB cpabaThiBaHUS M TMPOBEPKY UYBCTBUTEIHHOCTH 3alIWT,
yCTaHaBIMBAaEMbIX Ha TpaHChOpMaTopax AJsl BBISIBICHUS BHYTPEHHUX
MTOBPEXKICHH, 3aI0AT  JIMHUH JJIEKTpOIIepeayH, 3aIUThI
ANIEKTpOJIBUTaTeNel. BBIMOMHATE BBHIOOp MapaMeTpoB CpadaThIBaHUS
aBTOMATHYECKOTO  TOBTOPHOTO  BKIIIOYEHHs,  ABTOMAaTHYECKOTO
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TpeOoBaHUs K 3HAHUSAM

BKIIIOUEHUSI PE3epBHOTO NMuTaHWs. He BiajeeT MeToauKaMu BbhIOOpa
napaMeTpoB cpadaThIBaHUS MPOIOJIBHON Au(depeHIINaTFHON 3aIIUTHI,

JTUCTaHIIMOHHOU 3aIUTHI, 3alIuT, YCTaHaBIMBAaEMBbIX Ha
TpaHcopMmaTopax [isi BbISABICHUS BHYTPEHHUX MOBPEXKICHUMN, 3aLIUT
JTUHUI AJIeKTpoIepeaayu, 3aIUTHI ANEKTPOABUTATENCH,

AaBTOMAaTH4YCCKOI'O IIOBTOPHOI'O BKJIFOYUCHHM A, aBTOMAaTH4YCCKOI'O
BKIIIOYCHU A PE3CPBHOIO IIUTaHuA, IMPOBCACHU A OLCHKHU
YYBCTBUTCIIbHOCTHU 3allIUT.

Tect- 2 IuddepenunanpHas 1 IMCTAaHIIMOHHAS 3alUTa, 3allliTa TpaHCHOPMATOPOB, TUHUH dIIEK-
Tpomepeiayu, EKTPOABUTATENICH, TEHEPATOPOB, ABTOMATUYECKOE TOBTOPHOE BKJIIOYEHUE HA JIMHUSIX
ANIEKTpoINepeaur, aBTOMaTHYECKOE BKIIIOUEHUE PE3epBHOTO MUTAHUS, aBTOMATUYECKasi YaCTOTHAsI pas3-

rpy3Ka
Onenka KosdecTBo BEpHO TaHHBIX OTBETOB
5 (OTIUYHO) 9-10
4 (xopor1uo) 7-8
3 (YIOBIIETBOPUTEIHHO) 6
2 (HeyIOBIIETBOPUTEIIHHO) Memnee 6
Kpurepuu oneHuBaHusi KypcoBoi padoThl
Ouenka no Ouenka
100-6anabHOM | KYpCcOBOii padoThI TpedoBanus K 3HAHUSIM
CHCTEeMe (crangapTHas)

1 2 3

90-100 «OMAUYHON O1eHKka «OTIMYHO» BBICTABIISAETCS CTYJEHTY, €CIIU OH IITyOOKO
3HaeT Marepuai KypcoBOH paboThl, 0OOCHOBBIBAECT MPHUHSTHIE
pellieHNs] YCTAaHOBKU TOTO MJIM WHOTO BUA PEIICHHOMN 3allUThI U
aBTomMatuku. CBOOOJHO OTBEYAET HA IMOCTABIICHHBIC BOIPOCHI,
KaK TPaKTHYECKOTO XapaKTepa, TaK U TEOPETUYECKOTo H3 BO-
MPOCOB aTTECTallMU pa3lelioB Kypca. B oTBeTax mpaBHIBLHO
000CHOBBIBaeT MpUHATHIE penieHus. CoaepxaHue KypcoBOu pa-
OOTBI TIOJTHOCTBIO COOTBETCTBYET 3aJaHWI0. PacueTsl BEIMONHE-
HBI 0e3 omuboK, rpaduueckuii MaTepuan BHIMOJIHEH B COOTBET-
ctBuu ¢ 'OCT.

75-89 «xopouLoy OreHKa «XO0pOIII0» BBICTABIAETCS CTYJAEHTY, €CIIU OH JIOMTYCKaeT
HETOYHOCTH  HCMPUHIUIHAILHOTO  Xapakrtepa (Hampumep,
omnOKka 0003HAUYEHHUS HA CXEME DJIEMEHTOB JJIEKTPOIHEPTeTH-
yeckol cetn). Takke eCiu CTYACHT BBITIOJIHSII KypCOBYIO pado-
Ty C OTCTaBaHUEM OT rpaduKa 1Mo HEYBKUTEIBHON PUYNHE.

60-74 «yoosnemepu- OreHKa «yTOBIETBOPUTEIHHO» BBICTABISIETCS CTYIEHTY, €CITU

MenbHO» OH HMMEEeT 3HaHUS TOJbKO OCHOBHOTO MaTrepHala, HE YCBOMI
0COOEHHOCTEH pacueTa peleiHOM 3alIUThl AJIEMEHTOB JIEKTPO-
JHEPreTHYECKON CeTH M Pa3pabOTKU MPUHIUMHAIBHBIX U OTle-
PaTHBHBIX CXEM 3aIIHTHL. JlOMycKaeT HETOYHOCTH, HEJOCTaTOY-
HO TpaBWIbHBIC (HOPMYJTUPOBKH, HAPYIICHUS JIOTHUECKOW IO-
CJIEJIOBATEIILHOCTH B HM3JIOKCHHH METOJIMKH BBITOJIHEHUS pac-
YETOB U MPOEKTUPOBAHUSI.




Ouenka no Ouenka
100-6anbHOI | KypCcOBOii padoThI TpeGoBanus K 3HAHUAM
cucTeme (crangapTHas)
1 2 3
0-59 «Hey0osie- O1eHKa «HEYIOBJICTBOPUTEIBHO» BBICTABIISIETCSI CTYICHTY, KO-

MBOPUMENLHO» TOpPBI HE 3HAET 3HAYUTEIILHON YacTh KypcOBOW paboThI, 10-

MCKaeT CYHIECTBEHHBIC OLIMOKH, CaMOCTOSTEIBHOCTh BBIIOJ-
HEHHs KypcoBOi paboThl He moaTBepkaaercs. OneHKa «Heya0-
BJICTBOPHUTEIBEHO» CTAaBUTCA CTYJCHTaM, KOTOPbIE HE MOTYT
MPOAOIDKUTH 00ydeHue 0e3 JOMOJHUTEIbHBIX 3aHATHH MO JuCc-
IIUIUIHHE.

®opma OlleHUBaHUS OTBETA CTYJEHTA Ha YK3aMEeHE
no gucuumuinHe «b1.b.17 Penelinas 3amura 1 aBTOMaTHU3aUS SJIEKTPOIHEPTETUUECKUX CUCTEM)

Bajibl
(peHTUHTOBO
OIICHKH )

Ounenka
IK3aMeHa
(cranmapTHas)

TpeGoBanus Kk 3HAHUAM

44-50

«OMIUYHO)

O1neHka «OTIMYHOY BBICTABISAETCS CTYIEHTY, €CJIM OH IOKa3all Iri1y0o-
KM€ ¥ IPOYHbIE 3HAHMsI B 00JIaCTH peSICHOM 3alUThl U aBTOMATU3alUN
ANIEKTPOIHEPTETUICCKUX CHCTEM, IIPUHIIMIIOB JCHCTBHS 3alIUT, BEIOOpa
rapaMeTpoB CpadaThIBAHUS 3alIUT, MOCTPOCHUsS] NPUHLMUIHAIBHBIX U
OIEPAaTUBHBIX CXEM 3alUT. 3HAET BUJBI PEJICHHON 3alUThl U aBTOMAaTH-
K{ DJIEKTPOIHEPTETUYECKUX CHUCTEM, Ha3Ha4eHHE W 00JacTh MpUMEHe-
HUs. YMEET BBIIOJHATH BHIOOP MapaMeTpoB cpabaThIBaHUs pelelHON
3alUThl U ABTOMAaTUKU 3JIEKTPOIHEPreTHUECKUX CHCTEM, IPOBOAUTH
OLEHKY YyBCTBUTEJIIBHOCTH PEJIEHHON 3alllUThl, YATaTb U COCTaBIIATH
NPUHLUITHAIIBHbBIE Y ONIEPAaTUBHBIE CXEMBbI 3aIUThI, OCYIIECTBIATH BEIOOD
2JIEMEHTOB 3alUThl. BiageeT MeroarkaMu BrIOOpa apamMeTpoB cpada-
ThIBaHMSI, TIPOBEICHUS OLEHKH YYBCTBUTEIBHOCTH PEJIEWHON 3alIlUTH,
HAaBBIKAMHU TOCTPOEHUS U YTECHMsI NPUHUUINAIBHBIX M ONEPaTHBHBIX
CXEM 3alllUThl, TEPMUHOJIOTHEN B 00JACTH peNieifHON 3alUThl U aBTOMa-
TU3alLMU 3JIEKTPOIHEPreTHUecKuX cucteM. Ilpu 3ToM He 3arpynHseTcs
C OTBETOM IPH BUJIOM3MEHEHUU 33JaHMM, UCIOJIb3YET B OTBETE MaTe-
pHaJ JOTIOJHUTEIBHON JIUTEPATYPhI

37-43

«xopowo»

OreHKka «XOpOIIO» BBICTABIISIETCSI CTYIAEHTY, €CJIM OH IOKa3al
XOpoIIre 3HaHUs B 00JacTH peNeHON 3allluThl U aBTOMAaTHU3ALUU
AIIEKTPOIHEPTETHUECKUX CHCTEM, TPUHIIMIIOB JEHCTBUS 3alllUT, BHIOOpa
napamMeTpoB cpalaThIBaHUS 3allUT, TOCTPOSHHS MPUHIMIUAIBHBIX U
OMEPATUBHBIX CXEM 3alllMT. 3HAaeT BHJbl PENEHHON 3alluThl |
ABTOMATHKH JJIEKTPOIHEPTETUIECKUX CHUCTEM, Ha3HAYeHHE W O0JIaCTh
MIPUMEHEHMs. YMEET BBITNOJHATH BBIOOP MapaMeTpoB cpabaThIBaHHS
peNieiHOM 3allluThl U aBTOMATUKU 3JIEKTPOIHEPreTUYECKHX CHUCTEM,
MIPOBOJIUTh OLEHKY YYBCTBUTEIBHOCTH PEJICHHON 3alllUThl, YWTaTh W
COCTAaBJIATh TPUHIUNHUAIBHBIE W  ONEPAaTUBHBICE CXEMbI  3aIlUTHI,
OCYIIIECTBJIATH BBIOOP DJIEMEHTOB 3allUThl. BlameeT MeToaukamu
BEIOOpa  mapaMeTpoB  cpadaThiBaHUs,  MPOBEJIEHUS  OIEHKU
YYBCTBUTEJILHOCTU PEJIEHHOM 3alllUThl, HABBIKAMHU TIOCTPOEHUS U
YTEHUS]  TNPUHIUNUATIBHBIX W ONEPAaTHBHBIX  CXEM  3allUTHI,
TEPMUHOJIOTHEH B 00JacTH peNieHOM 3allluThl W aBTOMATHU3AlUN
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TpeOoBaHus K 3HAHUAM

QJICKTPOSHEPICTUICCKUX CUCTECM. HpI/I 9TOM HC AOIIYCKACT
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

30-36

«y0081eme0-
DPUMETLHOY

OueHka «yAOBJIETBOPUTEIBHO» BBICTABISETCA CTYIAEHTY, €CIU OH
MOKa3ajl yIAOBIETBOPUTEIbHBIC 3HAHUS B 00JIaCTH PEJICHHON 3alUTHI U
ABTOMATH3AIMU DJICKTPOIHEPTETUUECKUX CUCTEM, MPUHIIUIIOB JCHCTBUS
3alIUT, BBIOOpA MapamMeTpoB CpaldaTbIBaHHMSA 3aIlUT, TTOCTPOCHHS
NPUHLMIUAIGHBIX U ONEPATUBHBIX ~ CXEM  3alUT.  YMeeT
yIIOBJIETBOPUTEIBHO BBHINOIHATH BBIOOP IMapamMeTpoB cpadaThIBaHUS
pEJIEHHON 3allUThl W aBTOMATUKU 3JIEKTPOIHEPreTUYECKHX CHUCTEM,
MIPOBOJINTh OLEHKY YYBCTBUTEIBHOCTH PEJICHHON 3alllUThl, YUTATh M
COCTaBJIATh NPUHUUIHNAIBHBIE M  ONEPAaTUBHBIE CXEMbI 3allUTHI,
OCYIIECTBJIATH BHIOOP 3JIEMEHTOB 3aILUTHL. Y JOBIECTBOPUTEIHHO BIIAJCET
METOAMKaMH BbIOOpA MapamMeTpoB CpaldaThIBaHUs, MPOBEICHUS OLICHKU
YYBCTBUTEILHOCTH PEJICHHOM 3alllUThl, HABBIKAMH TIOCTPOCHHUS U
YTEHUSI  NPUHIUNUAIBHBIX W ONEPATHBHBIX  CXEM  3allUTHI,
TEPMUHOJIOTHEM B 00JacTH pelieiHOM 3allluThl U aBTOMATHU3ALUN
NEKTPOIHEPreTUYECKUX cucTeM. IIpu 3ToM He ycBOMII Bcex AeTalieu,
JIOTYCKaeT HETOYHOCTH, HEIOCTATOUYHO MpPaBUIbHBIE (HOPMYIHPOBKH,
HapylIEHUs  JIOTUYECKOW  IOCJENOBATEIbHOCTH B U3JIOKEHUHU
Marepuania.

meHee 30

«Heyoose-
MEOPUMENLHO»

OneHka «Hey/10BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH HE
MOKa3aJl 3HAHUW B OOJIACTH pEJIEHHOM 3alUThl M aBTOMATHU3AlUU
ANIEKTPOIHEPTETUIECKUX CHCTEM, IPUHIIMIIOB JCHCTBHS 3alUT, BEIOOpa
napaMeTpoB CpadaThIBaHUS 3alIUT, MOCTPOCHUsS] NPUHLMUIHAIBHBIX U
OIEpaTUBHBIX cXeM 3almT. He ymeeT BBINOJIHATH BHIOOp MapaMeTpoB
cpabaTbIBaHUs penenHon 3aLIUTBI u aBTOMAaTUKU
IEKTPOIHEPTETUUECKUX CUCTEM, ITPOBOJUTH OLEHKY YYBCTBUTEIBHOCTU
pENEVHONW 3alUTBI, YUTaTb M COCTABIATH IMPUHLUUIMAIBHBIE U
OIEPaTUBHBIE CXEMBI 3ALLUTHI, OCYIIECTBIISATH BEIOOP 3JIEMEHTOB 3aIUTHI.
He Brnageer Meroaukamu BbIOOpa MapamMeTpoB cpadaTbIBaHUS,
MIPOBEJICHUS OLIEHKM YYBCTBUTEIBHOCTU PEIEHHOMN 3aIllUThl, HABBIKAMU
MIOCTPOEHHUSI M UTEHUS MIPUHIMITHATIBHBIX U ONIEPATUBHBIX CXEM 3alUTHI,
TEPMUHOJIOTHEH B 00JacTM peledHOM 3aluThl M aBTOMATH3aLlUH
IEKTPOIHEPTETUUECKUX CUCTEM.
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U DIIEKTPOTEXHHUKA» UCTOIB3YIOTCS HATJISIIHBIE MaTepHalibl, BEIYUCIUTEIbHAS TEXHUKA (B TOM YHCIIe
MporpaMMHOe oOecTiedeHue) ISl MoKa3a Mpe3eHTalnii, 1adopaTopHoe 000pyIOBaHHUE.

Jlextuu mpoBosATCs B yueOHO# aymutopuu Ned 13, ocHaleHHONH MeOENbI0 U MYJIbTUMETUIHBIM
o0opynoBaHUEM TSl IPE3CHTAIUN TTO TeMaM JICKIIHOHHBIX 3aHSATHH. .

OGopynoBanue:

ITocagouHbIX MecT — 56;

ABTOMaTH3MPOBAaHHOE pabouee MECTO MPETOaBaTEeIs

nporieccop - AMD Athlon (tm) 64x2, 3800+2.03GHz

oneparuBHas mamsts — 4,00Gb..


http://www.studentlibrary.ru/book/ISBN9785778226531.html
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https://library.e.abb.com/public/b4fb4ec9b484c5afc12579200031c156/Spac810_Catalogue.pdf
http://www.rzia.ru/
http://www.proektant.org/index.php?board=441.0
http://rzalab.narod.ru/
https://ios.biti.mephi.ru/

JlutieH3noHHoe W CBOOOAHOE MporpaMMHOE oOecredeHue oO0Iero u mnpodecCHOHaTLHOTO
HazHauenus: MS Windows, MS Office Professional, Kaspersky Security

Komruiekc My mbTHMETUIHBIN B COCTaBE KOMITBIOTEP ¢ KOJIOHKAMH, TPOEKTOP U IKPaH.

Menogas gocka — 1.

Jie caMocTOATENbHOM PadOThl CTYIEHTOB HCIIOJB3YETCS KOMIBIOTEPHBIA KJIACC C BBIXOJIOM B
nHTepHeT - BII.

JlaboparopHbie pabOThl U MPAKTUYECKUE 3aHATHUS MPOBOJATCS B CIELIMATU3UPOBAHHON ayAUTO-
pun Ne523 «JlabopaTopust «IEKTPOCHAOKECHHEY

JlaGopatopust «2nexkrpocHabxkeHune» (aym.523)

OO6opynoBaHue:

[Tocamounbix MecT — 26;

Menosag gocka -1;

Kommiekt mebenu;

Pabouee mecTo npenogaBates;

KomMruiekT yueOHO-HarIsSIHbIX TOCOOUIA U TIIaKaToB;

KoMIuiekT nokymMeHTanuu, MeToan4eckoe o0ecreueHue;

JlabopaTopusbiii ctena 99 1M-C-K «DnekTpuueckue CTaHIIUU U TIOJICTaHIIUH, CUCTEMBI M CETH,
peleliHas 3almTa 1 aBTOMAaTH3aIHS SJIEKTPOIHEPTETHUECKUX CUCTEM, DIIEKTPOCHAOKECHHEY;

Tunooi kommiiekT yue6Horo obopynoBanus «Cuctema ynpapieHUs aCHHXPOHHBIM JIBUTATe-
JIeM ¢ KOPOTKO3aMKHYTBIM POTOPOM», UCTIOJTHEHUE HacToJibHOE pyuHoe, CY-AJIKP-munu;

Crenp 17151 U3y4EHUS! OCHOB 3JIEKTPOOE30NaCHOCTH M MPABUJI SKCILTyaTalluH 3JIEKTPOYCTAaHOBOK
SA-2688;

HabGop mist MOHTaka B KOMHATe JJIEKTPOMOHT)KHHUKA CXEM YIpaBJICHUS TpeX(a3sHbIM acHH-
XPOHHBIM JBUTATENEM C KOPOTKO-3aMKHYTBIM POTOPOM (yueOHOoe o0opyaoBaHue) — 3.

Jlaboparopus «BupryanbHble KOMILIEKCh (aya.218)

O6opynoBanue:

IMocanounsix mect — 20;

ABTOMaTH3UPOBAHHOE paboyee MECTO MPEnoJaBaTeNs

npoueccop — AMD Athlon (tm) x 4840, 3,10 GHz, onepatuBnas mamsite — 4,00 Gb.

JlnnensnoHHoe 1 cBOOOJHOE POrpaMMHOE oOecrieueHre 001ero u npohecCuoHaIbHOrO Ha3Ha-
yenusi: MS Windows, MS Office Professional, Kaspersky Security

Muxkpodon Sven MK — 495 HacTonbHBIi;

Jlocka ayauTopHass MarHUTHO-MapKepHasi, TOBOPOTHAs, Ha KoJecukax — 1;

Komruiekc MyibTUMEIUHHBIN B COCTaBE KOMITBIOTEP C KOJIOHKaMH, MIPOEKTOP U IKPaH;

Komnerorepsr-10 mr;

Konnuinonep okoHHBIH -1;

O6nyuaTens penupkymisaTop Bozayxa oakrepunianbii «MET'MIE3» PBOB 909-
«MCK»(Ne30383);

JlabopaTopHoe obopynoBaHue:

Buptyansabiii KomIieke « ATomMHbIe dnekTpoctanimmy [1JI-BOT-ATODC0-03;

Tpenaxep-cumynsatop «CuctemMa aBTOMaTHUECKOTO yIPABICHHS TEXHOJIOTUYECKUX IMapaMeT-
poB» TC-CAV-TII-JIS;

Komruiekc BUpTyalbHBIX 1a00paTOPHBIX PadOT MO TUCHUTUTHHAM:

"O6opynoBaHUE YICKTPUUECKUX MOJCTAHIIUN"

1. N3ydyeHne KOHCTPYKLMHU U pUHIUIA paboThl ycTpoiicTBa peneiinoil 3amutel SPAC 810

2. N3ydyeHne KOHCTPYKLIUU TUIIOBOTO 000PY/I0BaHUs CHIIOBOM MOHMKAOIIEN TOICTaHIIUH
110/10 kB



3. N3ydyeHne KOHCTPYKLMU U CXEM COEUHEHHS] KOMIUIEKTHBIX TPaHC(OPMaTOPHBIX MO-

crannuii 10/0,4 xB

4. HccenenoBanue cxeM dIEKTPUYECKUX COCIMHEHUM PaCpEeACIIUTEIbHbBIX YCTPOUCTB dJIEK-
TPOCTaHLIUU

5. KoHTakTOpbl 1 MarHuTHLIE ITycKaTenu. MacisiHble U BO3AYIIHBIE BeIKItoYarenn. [Ipuso-
I61 K BBIKJTIOYATEIISIM

6. OcMOTp OTKPBITOTO paclpeeIUTEIbHOT0 YCTPOHCTBA MTOACTAHIIUH

7. OcMOTp CHIIOBBIX TPaHC(HOPMATOPOB MOICTAHIHH

8. PaboTbl B 30HE BIUSHUS 3JEKTPHUYECKUX MTOJIEH

«'mapomexaHmnka»

1. W3yuenne KOHCTPYKIIMU HEHTPOOESIKHBIX HACOCOB M CXEM COCAMHEHUS

2. Omnpenenenne MOJIE3HON MOIIHOCTH Hacoca U K03 (HUIIMEHTa TIOJIE3HOTO IeHCTBHA
HaCOCHOW YCTaHOBKH

3. [ToTepu Hanopa no 1auHE B KPYTioi Tpyoe

4. [ToTepun Hanopa NMpy BHE3AITHOM PACIIUPEHUN TPYOBbI

5. [ToTepu Hanopa nMpy BHE3AITHOM CY)KEHHH TPYOBbI

«JleTamy MaruH»

1. HccnenoBanue BIusHUS pexxuMoB padboTsl npuBojaa Ha KI1J] pexykropa

2 O030p OCHOBHBIX BH/IOB MEXaHH3MOB

3. Onpenenenne ko3 GUIIMEHTA ITOJIE3HOTO JESHCTBHS MIJTUHAPUICCKOTO PEIYKTOpa

4 Omnpenenenne ko3 duiimerTa nojae3Horo AeUCTBUS YEPBIIHOTO PEAYKTOPA

"TexHuuyecKrue u3MepeHus 1 npuoopsr"
W3meputenbHbie npeodpazosarenu Candup 22 11
W3yuenue npuOOpoB AJisi U3MEPEHUS 1aBICHUS

N3ydenue npruOOpoB i U3MEPEHUST YPOBHS

CHATHE KPUBOI NTEPEXOAHOT0 IpoLecca TEPMOIIaphbl
C4eT4nKy BUXPEBbIE YIbTPa3BYKOBbIE

No as~wbhE

I/IsyquI/Ie HpI/I60p0B I UBMCPCHUS KOHLCHTPAlIUK BOJOPOAHBIX HOHOB

CHaATHE KPUBOI1 ITepeX0HOr0 Ipoliecca npeodpa3oBareneil COnpoTUBICHUS

OO0cnyxuBaHHE, PEMOHT HHTEIUIEKTyaJIbHOTO npeoOpa3osarens gapineHnss YOKOGAWA EJX 430.

[lepeuens nabopaTopHOro 06OPYI0BaHMS IPEACTABIEH B TAOIHIIE

Tembl 1a0opaTopHbIX padoT. Bonnpocekl, oTpadarbiBaeMble Ha J1abopa- Bcero Y4ebdHo-
TOPHOM 3aHATHH 4acoB | METOAHYECKOe
obdecreyenue
1 2 3
MaxkcruManbHasi TOKOBas 3allliTa/OTceyka ABYX JMHHUH 3JEKTpONepesadu ¢ 4
OJIHOCTOPOHHUM IUTAHUEM
TokoBas HanpaBiI€HHas 3alUTA JUHUN JIEKTPOIIEpENadyy B KOJIBIIEBOM CETH 4 OM [1-3]
= JIN [4-8]
KomMruiekTHble ycTpoHCTBa 3alIMTHl U aBTOMAaTUKU padodero BBoja 6-35 kB 2 TV [9,10]
SPAC 810 WP [1 1-15]
JlucTaHLIMOHHAs 3alUTa JIMHUNA 3JIEKTPOIepeladyl B CETU C JIBYCTOPOHHUM 4 MOC [16]
MIUTAaHUEM
Huddepennmanpuas 3ammra Tpanchopmaropa 4

Y4eOHo-MeTOAUYECKME PEKOMEHIALMY VISl CTYJA€HTOB




3HaHus, MOJIyYEHHBbIE 10 OCBOCHUIO JUCLHUIUIMHBL, HEOOXOAUMBI IIPU OCYILECTBIEHUH Mpodec-
CHOHAQJILHOW JeATEIbHOCTH OaKanaBpa, BHIIIOJTHEHNUH BBITYCKHON KBATM(PHUKALIMOHHON pabOThl U U3yue-
HUHM OCHOBHBIX JTUCIMILIMH MO MPOHIIIO0 TOATOTOBKH.

st 5p(EeKTUBHOTO OCBOSHHS JAUCIUILIUHBI CTYACHTAM HEOOXOIUMO MPOSBIATh HAUOOIBIIYIO
aKTUBHOCTb BO BpeMs ayJAUTOPHBIX 3aHATUH, CIEN0BAaTh YKa3aHUSIM BEIYIIETO MPENOJaBaTeNs, BIIOJI-
HSTh CAMOCTOSITEIBHYIO pabOTy B 00bEeMe, YCTaHOBJIEHHOM paboyei mporpaMMoi TUCIUILTHHBI.

JIeKLIMOHHBIE 3aHATHUS COCTABJISIIOT OCHOBY TEOPETHUECKOr0 00y4EHUs U MO3BOJIAIOT c(HOPMUPO-
BaTh CHUCTEMAaTU3MPOBAHHBIE OCHOBBI 3HAHUM IO JUCLHUIUIMHE, MO3BOJIAIOT PACKPBITH HauboJee CII0XK-
HbI€, OCHOBOIIOJIaratoI1e BOIPOCHI.

B Xxone neKIMOHHBIX 3aHATHH HAJJIEKUT KOHCIIEKTUPOBATh HauboJee BaKHbIE MOJI0XKEHUS U3Y-
4aeMOM TeMBbl, a 10 OKOHYaHWM 3aHSTHS 3a/1aBaTh BOIPOCH!, BBI3BIBAIOIINE 3aTPYAHEHUS C YCBOEHHUEM
paccMmaTrpuBaeMoil TeMbl. PekomenayeTcst nepes] CleyromyM JEKINOHHBIM 3aHSTHEM ITIOBTOPUTH MaTe-
pHal pacCMOTPEHHOM TeMbl, U3yYUTh COBPEMEHHYIO JIUTEPATYPY, BHIIOIHUTH CAMOCTOSITEIbHYIO pado-
Ty B 33JJaHHOM OOBbeMe.

[IpakTryeckue 3aHATHS 110 JUCLUIUIMHE MO3BOJISIOT IPOBEPUTH YCBOEHUE TEOPETUUYECKOIO Ma-
Tepuana, GopMUpPOBaTh MPAKTUUYECKUE HABBIKM U YMEHHUs I10JI PYKOBOJCTBOM IIperojaBatelis, yriyo-
JSIFOT, PaCIUPSIIOT, JETATM3UPYIOT MOJyYeHHbIE Ha JIeKIMU 3HaHus. [IpakTuyeckoe 3aHsATHE Mpearnoa-
raeT BBIIIOJHEHHE IO 3aJJaHUI0 U TOJ PYKOBOJCTBOM IpenojaBaTesst OAHOM MM HECKOJIBKUX MPAKTH-
4ecKUX paboT. i1 yCHEeIHOro BBIMOJIHEHUS NMPaKTUYECKUX 3aaHUi M OCBOEHMS JUCLMILIMHBI IIepe]
KaXX/IbIM TIPAaKTUYECKUM 3aHATHEM HEOOXOIUMO BBIYYHTh TEOPETHUECKUI MaTepHall COOTBETCTBYIOIICH
TEMBI, UCIIOJIb3Ys KaK KOHCHEKT JIEKLIUH, TaK U pEKOMEHIyeMyto uteparypy. [lo pe3ynpraTtam BbIIOJI-
HEHMsI IPAKTUYECKON padOThl MPOBOJAUTCS OIEHKA TEKYIIeH yCHEBAaeMOCTH, KOTOpasi CyMMHUPYETCS K
pe3yJsibTaTaM aTTeCTaluu pa3/ieioB.

JIaGopaTopHble 3aHTHS MPEJICTABIAIOT CO00H B OONbIIEH CTENEHH CaMOCTOSTEIbHOCTH BBIIOJI-
HEHHEe Ja0OpaTOpHBIX PadOT, YrIyONIsIOT M 3aKpeIUIAIOT TeopeThdeckue 3HaHus. Ha 3TuX 3aHATHsX
OCBaMBAIOTCSl HABBIKM HKCIEPUMEHTAIBHBIX CIOCOOOB aHaiM3a JeHCTBUTENBbHOCTH, (OPMHUPYIOTCA
yMeHus paboTaTh C IpUOOpPaMu U COBpEMEHHBIM 00opyaoBaHueM. JlabopaTopHoe 3aHATHE TPOBOAUTCS
B COCTaBE aKaJeMUYECKOW IPYIIbI C pa3ieleHUeM Ha NOArpynmnbl. i yCHEeHOro BHIOJHEHUs Ja0o-
paTOpHBIX pabOT U OCBOEHUS JUCIMILIMHBI CIE1YyeT 3HaTh TEOPETUUECKUN MaTepraj COOTBETCTBYIOLIEH
TEMBI, YETKO CJIEIOBATh METOJIUKE BHITIOJIHEHHS JTA0OPATOPHBIX padoT, BeIJAaHHOM MpenoaaBareneM. [1o
pe3yJibTaTaM BBINOJHEHUS Ja00paTOpHON pabOThl MPOBOJIUTCS OLIEHKA TEKYIIEH yCleBaeMOCTH, KOTO-
pasi CyMMHUpPYeTCs K pe3yJibTaTaM aTTeCTaluy pa3/IeloB.

CamocrodrenbHas paboTa moapazyMmeBaeT noj coboil mpopaboTKy TEOPETHUECKOro MaTepuaa ¢
UCIOJIb30BAHUEM PEKOMEHAYEMON JINTEPATYPHI 10 TOW WJIM MHOM TeMeE, MOCIEAYIOUI OTYET 10 pe-
3yJIbTaTaM CaMOCTOSTENILHOM paboThl B (hopMe, YCTAaHOBICHHOM MPETOAaBaTEIEM.

CpenctBoM MH(GOPMALMOHHON MOMJEPKKHA OpraHU3alul CaMOCTOSITEIbHOW pabOThl CTY/IEHTOB
B paMKax Y4eOHOW JUCHUIUIMHBI ABJISIOTCS WHGOpMaImoHHo-o0pa3oBaTenbHas cpena (MOC), smek-
TPOHHO-OMOIMOTEUHBIEe cucTemsl, JocTynHbie BUTU HUAY MU®U, abonemeHT 1 nepuoauka.

JlJis BBITIOJIHEHUS CAMOCTOSITENILHOW pabOThI CTYJIEHTY HYXEH JH00 JOMAIIHUN KOMIIBIOTEP C
JIOCTYIIOM B UHTEPHET, MO0 KOMIBIOTepHBIN Kinacc BLI.

Kaxxaplii CTyI€HT HMEeeT CBOM JIOTHH U napois A Bxoga B MOC.

KypcoBas pabota BeinonHsieTcss Ha TeMy: «lIpoexTrpoBaHue penelHON 3alMThl ydyacTKa 3JIeK-
TPUUECKOM CETH)» C Bapualuel 3aJaHui IIpernoaaBaTesieM.

3amaHue Ha KypcoBYIO paboTy: pa3paboTarh 3alUTy y4acTKa dJEKTPUIECKOH CETH, COCTOSIIETO
U3 HECKOJIbKMX JIMHHUI 3JieKTporepeaady U TpaHC(HOPMATOPHBIX MOACTAaHUUN. VCXOTHBIMU aHHBIMU
CIIy>)KaT OJTHOJIMHEHHBIE DJIEKTPUUECKHE CXEMbl; OCHOBHBIE MapaMeTphbl JUHUM AJeKTponepeay, TpaHc-
(bopMaTOpOB, SIEKTPUUECKUX HATPY30K U UX COOCTBEHHBIX 3aLUT.

ANTOpPUTM BBINIOJTHEHHS] KypCOBOM pabOTHI:



1. TmarenbHO U3y4UTh KOH(DUIYPALUIO 3JIEKTPUYECKOM CETH, MPOAYyMaTh BapUaHThl MUTAHUS
IpyII noTpeduTeneil B HOpMaIbHBIX U NOCIEaBapUIHBIX peKUMaxX pabOThI JIEKTPUIECKOHN CeTH, Ipe-
JIOXKHUTH aJTOPUTMBI PabOThl aBTOMATUYECKHX YCTPOMCTB JJIsi oOecreyeHHuss Haa&KHOTO 3JIEKTPOCHA0-
KEHHUs TOTpeOuTeNel B KPUTUUECKUX CUTyarusax. | myOuHa mpopaOOTKH JaHHOTO BOIpPOCAa B 3HAYH-
TEJIbHOW CTENEHU ONPEEIIIeT IPUHUMAEMBbIE JAJIEE PELLICHUSI.

2. CocTaBUThH CXEMBI 3aMEIICHUS YYaCTKa CETH B PA3IIUYHBIX PEKHMAX ero paboThl, ONPEAeTUTh
paOouue TOKM M BbIOpaTh CEYEHHUsS MPOBOJOB JIMHUM 3JEKTpoNepeadn, pacCuuTaTh MapamMeTpbl CXeM
3aMelleHusl.

3. PaccuuraTh TOKM KOPOTKOI'O 3aMbIKaHUS Ul MAKCUMAaJIbHOI'O pekuMa paboThl SHEProcucre-
Mbl. /L1 BBIOOpA TUIIOB M YCTABOK 3allUT, a TAKXKE Ul MPOBEPKU UX YYBCTBUTEIBHOCTH, HEOOXOAUMO
3HATh 3HAYEHUS TOKOB B MECTaX YCTAHOBKH 3aIIUT B HOPMAJIBbHBIX SKCIUTYaTAllMOHHBIX PEXKUMAX U TPU
KopoTkux 3ambikaHuAx (K3) B pacueTHbIX Toukax. 3HaueHus TOKOB K3, cOOTBETCTByIOIIME MaKCH-
MaJIBHOMY PEXUMY, HEOOXOIUMBI [ BRIOOpa YCTABOK 3alllUT, a 3HaYeHUs TOKOB K3 B MUHUMaIbHOM
pEeXHUME pacCMAaTPUBAEMON CETH — Ui IPOBEPKU YYBCTBUTEIBHOCTH 3aLUT.

4. PykoBoACTBYsICb HOPMaTHUBHBIMHM JOKYMEHTaMHU U y4eOHOMW JIMTEpaTypol BbIOpaTh THIIBI 3a-
IIUT, YCTAHABIMBAEMbIX Ha 00BEKTaX 3aIIUIIAEMON IEKTPHUUECKON CETH.

5. IIpoBecTH pacyeT ycTaBOK U COIIACOBAaHME XapaKTEPUCTUK OTIAEIbHBIX 3aLIUT MEXAY COOOM;
OLEHUTDH 3(P(PEKTUBHOCTH 3AILUT; COCTABUTH UX MOJIHBIE JIEKTPUUECKHE IPUHIUITHATIbHBIEC CXEMBI.

6. IlpoBecTH NpOBEPOYHbIE pPACUEThl HArPy30K H3MEPUTENBHBIX TPaHC(HOPMATOPOB TOKa U
HaNpsDKCHUS U, B CIIydae HEOOXOJMMOCTH, OTKOPPEKTHPOBATH MPUHSTHIC PaHee PEIICHUs.

7. 3aKIIIOYUTENBHBIM 3TAallOM IIPOEKTUPOBAHUS SBISETCS 0(QOPMIICHUE MOSICHUTEIbHON 3aMUCKU
u rpaduyeckoit acTu paboTHI.

B 00beM BBIONTHSIEMOM KYpCOBOW paOOThI BXOJUT MOSICHUTENIbHAS 3aIMCKa CO CXEMaMH 3aIUThI
Y aBTOMATUKHU B npeenax 25-35 crpanul.

[TosicHuTenbHas 3aMUCcKa MPECTaBIseT COOOM TEKCTOBYIO YacThb KypcOBOMl paboThl, 0opMIIeH-
HYIO B BUJI€ IIEPEIIETEHHON OPOLIIOpHI.

[TosicHuTenbHAas 3aMMCKa HAYMHACTCS TUTYJIBHBIM JINCTOM, Ha KOTOPOM YKa3bIBaeTCs TeMa Kyp-
cOBOH paboThl, (paMHUIUU U MOANKUCU PYKOBOAMUTENS U MCIIONHUTENS. 32 TUTYJIbHBIM JINCTOM CIIEIYET
3aJlaHuE C UCXOJHBIMHU JAHHBIMH, OIJIaBJICHUE, BBEJCHUE, OCHOBHOE COJIEpKaHue pabOThl, 3aKJIIOUEHHE,
CIIMCOK HCII0JIb3yEMOIl INTEPATYPHI.

CxeMbl peneifHbIX 3aIIUT W aBTOMATHKH, a TaK)Ke OJHOJIMHEHHBIC DJIEKTPUYECKHE CXEMBI BBI-
MOJTHSAIOTCS KaK B MOSICHUTENBHOM 3amKcKe, TaK U Ha OTJeJIbHOM JiucTe (uctax) ¢opmara Al-A3 ¢ co-
omonenuem neictpyromux 'OCToB.

Crynent, nonyuuBmuii MeHee 60% oT MakcuMallbHOTo Oaiia 3a pas3jien AUCLUILIUHBI WK MIPO-
MEXYTOUYHYIO aTTECTALMIO, CYUTAETCS] HEATTECTOBAHHBIM 110 JAHHOM TUCHUIUIMHE.

B pe3ynbrare ocBO€HUS AUCHUIUIMHBI CTYAEHTHI CIAI0T KYPCOBYIO pabOTy M 3K3aMeEH.

MeToauyeckue peKOMEHAALMH ISl IpenogaBaTeien

Ha mepBoM 3aHATHH TIO JaHHOW y4e€OHOW AUCIUIUIMHE HEOOXOIMMO O3HAKOMUTH CTYJEHTOB C
MOPAAKOM €€ U3YUCHUS, PACKPBITH MCCTO U POJIb JUCHUIINIMHBI B ITPOLECCCE MOATOTOBKN 6aI<aJ1aBpa 10
HaITpaBJICHUIO <<3J'ICKTp03HCpF CTHUKA U 3JICKTPOTCXHHUKA», €€ MPAKTUUICCKOC 3HAYCHUC, NJOBECTU OO CTY-
JCHTOB Tpe6OBaHI/ISI Ka(be)lpbl, OTBCTUTH HA BOIIPOCHI.

HpI/I IIOATOTOBKE K JICKIIUMOHHBIM 3aHATHUAM HCO6XO,Z[I/IMO npoaymars IJiaH €ro nmpoBEACHUA, CO-
ACPIKAHUC BCTYHPITCJILHOI;'I, OCHOBHOH W 3aKJIIOYMTETbHON YaCTH JICKIIMH, O3HAKOMUTHCA C HOBHMHKaMH
y4eOHOM ¥ METOIUYECKON JINTEPATYPHhl, MYOINKALUSIMH EePUOAUYECKOM TIeUaTH Mo TeMe JIEKIIHOHHOTO
3aHATHASA. Y TOYHHUTH IIaH IMPOBCACHUA IMTPAKTUUCCKOI'O 3aHATHA 110 TEME JICKI[UU.



B Xxoze neKI1oHHOro 3aHATUS MpenoiaBaTellb JODKEH Ha3BaTh TeMY, yueOHbIE BONPOCHI, O3HA-
KOMHTb CTYAEHTOB C IIE€PEYHEM OCHOBHOM M JONOJIHMUTENBHOM JIUTEpATyphl MO TeMe 3aHsTUsA. Packpbl-
BaTh COZIEp)KaHUE YUEOHBIX BOIIPOCOB HEOOXOAUMO € aKIIEHTUPOBAHUEM BHUMAHUS CTYIEHTOB Ha MpaK-
TUYECKOM IIPUMEHEHHUH PacCMaTPUBAEMbIX BUJIOB 3alllUT U ABTOMATUKH B AJIEKTPO3HEPIETUYECKUX CH-
CTEMaX, a TAK)KE€ COBPEMEHHBIX YCTPONWCTBAX 3aIUTHI U aBTOMATHKHU.

B xone n3noxeHus JIEKIMOHHOTO MaTepuaia cienyeT MPUBOJAUTH Hauboiee SApKUe U 3aroMHU-
HAaOIIKECs MPUMEpBI, 331aBaTh 110 XO1y U3JI0XKEHU JIEKLIMOHHOIO MaTepraa pUTOPUYECKUE BOIIPOCHI
U caMOMYy J1aBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3ALUHM MBICIUTEILHON NESATEIBHOCTH CTY-
JIEHTOB, ITOBBILICHUIO UX BHUMaHUs U HHTEpEeca K MaTepuaiy JIeKLuu, ee cojaepxanuto. [Ipernonasatens
JOJKEH PYKOBOJIUTH PaOOTON CTYIEHTOB 110 KOHCIEKTHPOBAHUIO JIEKIIMOHHOI'O MaTepuana, noa4epKku-
BaTh HEOOXOAMMOCTb OTPAKEHHS B KOHCIIEKTAX OCHOBHBIX MOJOXEHUN M3ydaeMoil Tembl. B 3akmoun-
TEJBHOM YacTH JIEKIUH HEoOX0IuMO c(HOpMyIHpoBaTh OOIIME BBIBOJABI MO TEME, PACKPHIBAIOIINE CO-
Jep>KaHue BCEX BOIPOCOB, MOCTABICHHBIX B JIEKIUU. OOBSIBUTH IUIaH OYEPETHOTO NMPAKTHUECKOTO 3aH -
THS, AaTh KPaTKUE PEKOMEHAINU 110 IOJIOTOBKE CTYJEHTOB K IPAKTUYECKOMY 3aHATHIO.

[Tpy moAroTOBKE K MPAKTUUECKOMY 3aHATHUIO MPENOAABATEN0 HEOOX0AUMO YTOUHUTH IIJIaH €ro
IIPOBE/ICHUS, IPOAyMaTh MEPEUCHb 3a/1ay, MOUIeKALMX PELICHUIO BO BPEeMs IMPAKTUUYECKOTO 3aHITHS.
Oxa3pIBaTh METOAMYECKYIO MOMOILb CTYACHTAM B IOJTOTOBKE K 3aHSATHIO, BBIIOJIHEHHUIO JOMAIIHUX
3aJjaHui. B XoJ1e IpakTH4eCKOro 3aHATHs BO BCTYNUTEIBHOM CJIOBE PACKPBHITh TEOPETHUECKYIO U MpaK-
TUYECKYI0 3HAUUMOCTh TE€MbI, ONPEJEIUTh MOPAAOK €ro MPOBEICHUS, KOJIMUYECTBO pEIIaeMbIX 3aj]ad.
LlenecooOpa3Ho B XO/€ pelIeHus 33a1a4 3a/1aBaTh 00YUJaAIOMIMMCS TOTIOJIHUTEIFHBIC U YTOUHSIOININE BO-
MPOCHI C LENbI0 BBISICHEHHS TIIyOWHBI 3HAHHWW 10 pacCMaTpHBAaeMOW Teme. B 3akimounTensHON 4acTh
MPAKTUYECKOTO 3aHATHUS CIEAYET TMOIBECTH €r0 UTOTH: JAaTh OOBEKTUBHYIO OIICHKY OTBETOB Ka)IOTO
CTYJEHTA U y4eOHOM TpyMNIbl B 1IeIOM. PacKpbITh MOJI0KUTEIbHBIE CTOPOHBI U HEJOCTATKH IIPOBEICH-
HOT'O IIPAKTUYECKOro 3aHsATus. OTBETUTH Ha BOIIPOCH! CTYAEHTOB. Ha3zBaTh TeMy ouepeaHOro 3aHsTHS.

[Tpu moAroToBKe K J1a00OpaTOpPHOMY 3aHATHIO MPENOaBaTeI0 HEOOX0IUMMO 03HAKOMUTBCS C HO-
BEHIIMMHU HayyHBIMHU pa3pabOTKaMu, NEPUOJNYECKOM MeYaThlo 10 TeMAaTUKE 3aHATHUS AJIs TOro, YTOOBI
NOJYEPKHYTh BAXXHOCTh M3y4aeMbIX BOIPOCOB B 00JAcTU pesieiiHOM 3alUThl U AaBTOMATHKH, 0003Ha-
YUTh HEOOXOAUMOCTh 3HAHUSI U IOHMMaHUs OCHOBOIIOJIATAlOIINX TEOPETUYECKUX BOIPOCOB, Kak Oa3uca
JUTSL TIOCTIEAYIOIIMX HAYYHBIX pPa3padOTOK M YCIEUNTHOTO OCBOCHHS KBaIM(UKaIMKM OakaiaBpa IO
HaIpaBJIEHUIO «DJEKTPOIHEPreTHKa U 3JIEKTPOTEeXHUKa». B Hauane 3aHATUS HE0OXOIUMO 4ETKO 000-
3HAYUTH 11€J1b, TPEOOBAHMS K BBHITIOJIHEHUIO JIAOOPATOPHBIX paboT, colepkaHue OT4YeTa Mo JabopaTop-
Hoi pabote. [lo pe3ynbraTam BBINOJHEHHS JaOOPAaTOPHBIX paboT Ieaecoo0pa3Ho 3ajaBaTh 00ydaro-
IIMMCS JONIOJTHUTENIbHbIE U YTOUHSIOLIME BOIPOCHI C L1EIbI0 MOBBIIEHNS INTyOUHBI 3HAaHUH 110 paccMaT-
puBaeMoil Teme. Borpockl HE00X0AUMO MOCTPOUTH TAaKUM 00pa3oM, YTOOBI UX COJEpKAHUE OTPAXKAJIO
HauOOoJIBIIMM 00pa3oM NPAaKTUYECKOE MPUMEHEHHE paccMaTpHUBAaEMbIX BUIOB 3aIUT U aBTOMATHKHU C
HEO0OXOJIMMOCTBIO TEOPETUYECKOTO 0OOCHOBAaHUS. B KOHIlE 3aHATUS NpPEnoaaBaTesb JOKEH OTBETUTH
Ha BOIMPOCHI CTYAEHTOB, 0003HAUUTh HauOO0JIee Ba’KHBIE BHIBOJIBI 110 TEMATHUKE MPOBOIUMOTO 3aHITHSL.

[Tocne Kaxa0ro JEKIIMOHHOT0, IPAKTUYECKOTO U JJAOOPaTOPHOIO 3aHATHS HEOOXOUMO C/IEaTh
COOTBETCTBYIOILIYIO 3allUCh B *KypHAJIaX y4eTa MOCEIIaeMOCTH 3aHATHI CTy/J€HTaMH, BBIICHUTDH y CTa-
POCT y4eOHBIX TPYII MPUYMUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATHAX. [IpoBOAUTH rpynnoBbie U UHAMBU-
IyarabHbIE KOHCYJIBTALlMU CTYJEHTOB B XOJI€ UX MOJArOTOBKU K TEKYIIEH U MPOMEXKYTOUHON aTTeCTallun
1o y4yeOHOM JUCIUIUIMHE.

KypcoBast pabora BbinosnHsercs Ha TeMy: «lIpoekTupoBaHue peneiiHON 3alUThl yyacTKa 3JIeK-
TPUUECKOM CETH)» C Bapualuel 3aJaHui IIpernoaaBaTesieM.

3aaHue Ha KypcoBYIO paboTy: pa3paboTaTh 3alIUTy y4acTKa AJIEKTPUUYECKOM CEeTH, COCTOSILEro
U3 HECKOJIbKMX JIMHUI 3JieKTporepeaady U TpaHC(HOPMATOPHBIX MOACTaHUUN. VCXOMHBIMU JaHHBIMU
CIIy’)KaT OJTHOJIMHEHHBIE SJIEKTPUUYECKHE CXEMbI; OCHOBHbIE ITapaMeTphl JIUHHUM AJIeKTporepeaay, TpaHc-
(hopMaTopoB, SIEKTPUUECKUX HArpy30K U UX COOCTBEHHBIX 3aIUT.



Heo6xomumo moBecTu 10 00ydaromuxcs CASAYIOMUA alTOPUTM BBITIOJIHEHHSI KYPCOBOM paOOTHI:

1. TmarenbHO M3Y4UTh KOHQUIYpalMIO JIEKTPUUYECKON CETH, NMPOAyMaTb BapUaHThl IUTAHUS
rpymi norpeduteneil B HOpMaJIbHBIX U MOCICaBAPUHHBIX pEeKUMaX pabOThI JEKTPUIECKON CeTH, Ipe/-
JIOXKHUTH aJNTOPUTMBI PabOThl aBTOMATUYECKHX YCTPOWCTB JJIsi oOecreyeHuss Haa&KHOTO JIEKTPOCHA0-
KEHHUsI TOTpeOuTeNe B KPUTUUECKUX CUTyarusax. | myOuna mpopa®OTKH JaHHOTO BOIpPOCAa B 3HAYH-
TEJIbHOW CTENEHU ONPENEIIET IPUHUMAEMBbIE JJaJIe€ PEILICHUS.

2. CocTaBUTh CXEMbI 3aMEIICHUS Y4aCTKa CETH B PA3IMYHBIX PEXKHUMAX €ro paboThl, ONpPEAEIUTh
paOouue TOKM U BbIOpaTh CEYEHUs MPOBOJOB JIMHUM 3JEKTpoNepeadn, pacCuuTaTh MapamMerpbl CXeM
3aMelleHusl.

3. PaccunTaTh TOKH KOPOTKOTO 3aMbIKAHHS JJISI MaKCUMAJIbHOI'O pEXHMa pabOThl SHEProCUCTe-
MbIL. /171 BBIOOpA TUIIOB M YCTABOK 3aIlIUT, a TAKXKE JUIA MPOBEPKU UX YYBCTBUTEIHHOCTH, HEOOXOAUMO
3HATh 3HAYEHUS TOKOB B MECTaX YCTAHOBKH 3aIIUT B HOPMAJIbHBIX IKCIUTYaTAllHOHHBIX PEXKUMAX U TPU
KopoTkux 3ambikaHuAx (K3) B pacueTHpIX Toukax. 3HaueHHs TOKOB K3, cooTBeTcTByrolIME MaKCH-
MaJIBHOMY PEXUMY, HEOOXOIUMBI [ BRIOOpa YCTABOK 3alllUT, @ 3HaYeHUs TOKOB K3 B MUHUMaIbHOM
peKUME paccMaTpUBAaEMON CETH — JUI IPOBEPKU UyBCTBUTEIbHOCTH 3ALIUT.

4. PyKOBOJCTBYACh HOPMAaTUBHBIMU JIOKYMEHTaMU M y4eOHOW JMUTEpaTypod BbIOpaTh THIIBI 3a-
IIUT, YCTAHABIMBAEMbIX Ha 00BEKTaX 3aIIUIIAEMON IEKTPHUUECKON CETH.

5. IlpoBecTu pacyeT ycTaBOK M COTJIACOBAaHME XapaKTEPUCTHK OTIENbHBIX 3alUT MEX1y COOO0M;
OLIEHUTH 3((PEKTUBHOCTH 3ALUT; COCTABUTH UX IOJIHBIE AJIEKTPUUECKHE TPUHLIUIHNATIBHBIC CXEMBI.

6. [IpoBecTr MpOBEPOYHBIE PACUETHI HATPY30K U3MEPUTEILHBIX TPAHCPOPMATOPOB TOKA U HATIPSI-
KEHUS U, B CIIydae HEOOXOIMMOCTH, OTKOPPEKTUPOBATH NPUHATHIE PAHEE PELLICHUS.

7. 3aKJIIOYUTETHHBIM ATAIIOM MPOCKTUPOBAHUS SBIAETCS 0pOpMIICHHE MOSICHUTEIILHON 3aIUCKU U
rpadu4eckoit yactu paboThI.

B 06beM BbINOIHAEMOI KypcoBOi pabOThl BXOJUT MOSCHUTEIbHAS 3aIIMCKa CO CXEMaMHU 3allUThl
Y aBTOMATUKHU B npeenax 25-35 crpanul.

[TosicHuTenpHas 3amucKa NpeAcTaBiIsieT co00M TEKCTOBYIO 4acTh KYypCOBOM paboOThl, 0popMIICH-
HYIO B BUJIE€ [I€PEIIETEHHON OPOLIIOPHI.

[TosicHuTenpHas 3anucKka HAUMHAETCS] TUTYJIbHBIM JIMCTOM, HA KOTOPOM YKa3bIBAE€TCS T€EMa KypcCo-
BOH paboThl, (PaMUIMM U TOJIUCH PYKOBOIMUTENS M UCIOJHUTENS. 3a TUTYJIbHBIM JIUCTOM CIEAYeT 3a-
JaHWE C MCXOJHBIMH JaHHBIMH, OTJIaBJICHUE, BBEJICHNUE, OCHOBHOE COJEpKaHuE paldOoThl, 3aKII0OUEHHE,
CIIMCOK HCII0JIb3yEMOM JTUTEpaTypHl.

CxeMmbl peneiHbIX 3allUT U aBTOMATUKH, a TAKXKE OJHOJMHEHHBIE HJIEKTPUYECKHE CXEMBbI BBI-
MOJTHSAIOTCS KaK B MOSICHUTENBHOM 3amKcKe, TaKk U Ha OTJeJIbHOM JiucTe (ucrax) ¢popmara Al-A3 ¢ co-
omoznenuem neictpyromux 'OCToB.

B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI CTYEHTHI CIAI0T KYPCOBYIO paboTy M SK3aMeEH.

Crynenr, nonyuuBiuii MeHee 60% oT MakcUMaJIbHOTO Oaia 3a pasjien AUCUUIIMHBI U IPO-
MEXYTOUHYIO aTTECTAlMIO, CYUTAETCS] HEATTECTOBAHHBIM 10 JAHHOW AMCLUILIIMHE.

[Iporpamma cocraBiena B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUOU u yuebnbim mia-
HOM OCHOBHOI 00pa30BaTelIbHOW MPOrpaMMBbI MO HampasieHHI0 moAroToBku13.03.02. DnekrposHepre-
THKA U JIEKTPOTEXHUKA.

Pabouyro nporpammy cocTaBuil AOLEHT I'y6arenko M.C.

PenensenT: noneur Porosa M.B.



[Tporpamma onoOpena Ha 3acemanun Y MKH 13.03.02 DnexktposHepreTuka M 3JIEKTPOTEXHUKA
ot 15.11.2021 roga, mpotokos No2.
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[Ipencenarens yaeOHO-METOAMYESCKOM KOMUCCHU



