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Iesab ocBOeHUA Y4eOHOH TUCUUIIIMHBI

Ilens mpenogaBaHus AUCHHUIUIMHBL: (OPMHUPOBAHUE 3HAHUN B 00JIACTU PENICHHON 3aIUTHl U aBTOMa-
TUKUA TEXHUYECKUX CHUCTEM, MPUOOpPETeHHE CTYACHTAMH HAaBBIKOB pacueTa W NMPOeKTUpoBaHMs ueneit P3u-
ADC, uzyueHnne MeToJI0B U TexHHUeCcKuX cpeactB P3nADC B COOTBETCTBUU C OCHOBHOW MPOQeCcCHOHATb-
HOM 00pa3zoBarenbHON MporpaMmMoil «YmpapieHue U HHPOpPMATHKA B TEXHUYECKUX CHCTeMax» (HarpaBiie-
Hue nmoarotoBku 27.03.04 YnopapieHne B TEXHUYECKUX CHCTEMax), oOecrieunBaroniee OakaaaBpy BO3MOXK-
HOCTB OCYIIECTBIISITh PO(PECCHOHATBHYIO ICATEIBHOCTD COTJIACHO TPEOOBAaHUSAM NPOPECCHOHATBHBIX CTaH-
naptoB (40.178. «CnenmanucT B 001aCTH IPOSKTHPOBAHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS TEX-
HOJIOTHYECKUMH Tiporieccamuy», 24.033. «Crnenuanuct B 001aCTH KOHTPOJIbHO-U3MEPHUTEIBHBIX MPUOOPOB 1
ABTOMATHKH aTOMHOM CTaHIIUMY).

Mecto yueOHoi qucuuiuinabl B crpykrype OOII BO

Huctumimaa «CUCTeMHass aBTOMAaTHKa W 3alUTa» SBISETCS AWCIHUILUIMHOW BApUATHUBHOW YaCTH
poeCCUOHATLHOTO MOYJIsl Y4€OHOrO IUIaHa, COCTABICHHOTO B COOTBETCTBUU C 00pa30BaTEIbHBIM CTaH-
JApTOM TI0 HampasiieHHto moarotoBku 27.03.04 YnpapiieHne B TEXHUYECKUX cucTeMax (Mpoduib «Ypas-
JeHue U HHHOPMATHKA B TEXHUUYECKUX CHCTEMAX)).

[lepeueHb TUCIUILIMH, YCBOGHHUE KOTOPHIX HEOOXOAMMO CTYAEHTaM JUisl u3ydeHus Kkypca «Cucrem-
Hasi aBTOMATHKa M 3alIUTa» COCTaBISIOT JUCIHUIUIMHBI €CTeCTBEHHOHAYYHOTO, OOIIenpoQeCcCHOHATBHOIO
Moxayns : Maremaruka, @usuka, DIIeMEHTHI U yCTPOICTBA aBTOMATUKH, DJIEKTPOTEXHHUKA.

3HaHUs, TOJTYYCHHBIC 110 OCBOCHHUIO JHUCIUILIMHBI, HEOOXOIUMBI TIPH OCYIIESCTBICHHH TPOdEccHo-
HATBHOMW JIeATEIHHOCTH OakajiaBpa, BHITIOJHCHUH BBIMYCKHOW KBATU(UKAIMOHHOW PaOOTHI M M3YYCHUHU OC-
HOBHBIX JIUCIUTUTHH O MPOQIIIIO MTOATOTOBKH.

TpynoBbie GyHKIMU MPOPECCUOHANBHBIX CTaHAAPTOB, KOTOPHIE CMOXKET YaCTUYHO MPOJIEMOHCTPUPO-
BaTh CTYJCHT MPU OCBOCHUU JTAHHOW TUCIUILINHBI:

- A/04.6. Pa3zpaboTka mpOCTHIX y3JIOB, OJIOKOB aBTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS TEXHOJIOTH-
yeckumu nporueccamu (40.178, ITK-3);

- B/01.6. O6ecneuenue skcmnyaraiun CH, CA u annaparypsl CY3 na AC (24.033, TIK-2.1)

Komnerenuuu oOydarwuierocsi, popmupyembie B pe3yibTaTe OCBOCHHS JUCIH-
IJINHBI
npogecCuoHaIbHBIC

3amauun mpodeccuo-
OOBeKT unu 06-

HaJIbHOH JIeSTENhHO-

Kox u sanmenosa-
HUE KOMITETEHIINHN

NuaukaTopel JOCTHKEHUST KOMITETCHIIUU

ctu (3I1]1) JIACTh 3HAHMS
VYuyactue B pacuerax | CUCTEMBI u
U TIPOEKTUPOBAHUU | CPENCTBA aBTO-
00BbeKTOB Mpodec- MaTu3alui,
CHOHAJILHOM Jiesl- yIpaBJICHHUS,
TCJIIBHOCTHU B COOT- KOHTpPOJIA, TEX-
BETCTBHUU C TEXHU- HUYECKOTO Jua-
YECKUM 3alaHHEM THOCTUPOBAHHA

u  uHpopMmaIu-
OHHOTO ofecre-
YeHUs

IIK-3 Crocoben
OCYILLECTBIATh COOp
A aHagu3 JaHHBIX
JUISL pacueTa, mpou3-
BOAWTH pPAacUYeThl U
MIPOEKTUPOBAHHE
OTIENLHBIX OJIOKOB
U YCTPOWCTB CUCTEM
aBTOMATH3AIUU U
yIpaBIeHUS.

3-11K-3 3HaTh: npuHUUIBEl pabOTHI THIIO-
BBIX [TPOrPaMMHO-aINapaTHbIX
KOMILJIEKCOB M YCTPOWCTB

V-1IK-3 YmeTs:

OCYIIECTBIISATh COOp M aHAJIM3 MCXOJIHBIX
JIAaHHBIX Ul pacdyeTa U MPOEKTUPOBAHUS
CUCTEM M CpEACTB aBTOMAaTH3allUUd U
yIpaBIeHUS

B-IIK-3 Bnangers:

CoBpeMEHHBIMH KOMIIBIOTEPHBIMHU CpEl-
CTBaMU aBTOMAaTH3allMU U

YIPpaBIEHUS IS IPOBENEHUS IPOEKTHO-
KOHCTPYKTOPCKHUX M3bICKaHH




OKcIulyaTtanus KOH-
TPOJIBHO-
M3MEPUTENBHBIX
nprOOpOB U aBTOMa-
Ttk AC

O6opynoBanue
CHCTEM aBTOMa-
TU3al1H,
yIIpaBJICHUS,
KOHTPOJIA, TEX-
HUYECKOTO
JIMarHOCTHPO-
BaHUS M UH-
(hopMaImoOHHOTO
obecrieueHus

ITK-2.1 Criocoben
OCYIIIECTBISATH KOH-
TPOJb
TEXHUYECKOTO CO-
CTOSIHUS

u Oe3omacHon
IKCILTyaTaluu
obopynoBanus K-
[TuA u
anmaparypel CY3
ATOMHOW CTAaHIUU

3-T1IK-2.1 3nats:

Ha3Ha4YeHHe, MPUHIIUIIBI 1eHCTBUS, Ta-
paMeTphl, ATOPUTMBI PaOOTHI U3MEPH-
TeIbHOr0 000PYAOBaHUA U
000py/IOBaHUs CUCTEM YIIPABIICHUS;
uMeTh 0a30BbIE 3HAHUS B €CTECTBEHHO-
HAyYHBIX ¥ TEXHUYIECKUX 00JIaCTSIX 1O
npOodUITIO AeSITENEHOCTH.

V-IIK-2.1 YMmeTh: aHanu3upoBaTh, CO-
CTaBJISITh U KOPPEKTUPOBATH (HYHKIUO-
HaJbHBIE, CTPYKTYPHbIE U TPUHIUITHAb-
HBIE AJNEKTPUYECKUE CXEMBI U3MEPUTEIIb-
Hoit anmmaparypsl, CH, CA; nonb3oBarbes
TEXHUYECKOM U HOPMATUBHOM JOKYMEH-
TalUEn.

B-IIK-2.1 Braners: HaBbIKaMu 00X0I0B
U JJUarHOCTUKHU COCTOSIHUS 3aKPEIJICHHO-

ro o0opynoBaHUs; 00ECIIEUeHUEM MEeT-
POJIOTHYECKOM MOBEPKH U MACTIOPTU3A-
muu CU u CA.

33113‘—[1/[ BOCIIMTAHMS, p€aj/IN3yEMbIC B pPaMKaX OCBOCHUSA TUCIHUIIIMHBI

Hanpasnenue/ | Co3nanme Yycjosuii, | Ucnosib3oBanue BocnuTa- | BoBiieueHne B pa3HOIUIAHOBYIO

neJin olecreynBalOKX TeJIbHOT0 NMOTEHIHAJIA | BHEYYeOHYIO 1esiTeIbHOCTh
Y4eOHBIX M CUHUILIMH

IMpodeccuo- - popmupoBanue or- | Mcrnonp3oBanue Bocnuta-  |1.Opranm3aius HayIHO-

HAJIbHOE BOC- | BETCTBEHHOCTH 3a TEJBHOTO MOTEHIIMANA TUC- |[IPAKTHYECKUX KOH(PEPEHIINH,

nuTaHue npoecCHOHATLHBIN IUTUTAH PO EeCCHOHAIIBHO- |[KPYTJIBIX CTOJIOB, BCTPEY C BEY-

BBIOOD, TIpoeccro-
HAJIBHOE Pa3BUTHE U
npodeccuoHaIbHbIE
pewenus (B18)

ro MoAyns i GopMHUpOBa-
HUS Y CTYyJIEHTOB OTBET-
CTBEHHOCTH 3a CBOE IPO-
(heccruoHaIbHOE pa3BUTHE
MIOCPEJICTBOM BBIOOpA CTY-
JICHTaM¥ HHIUBHUIYaIbHBIX
00pa3oBaTeNbHBIX TPAEKTO-
pHii, OpraHu3anuy CUCTEMBI
OOIIIEHUS] MEX/y BCEMU
y4acTHUKaMH 00pa3oBa-
TEJILHOTO IpoIiecca, B TOM
YHCIIe ¢ UCTIOJIb30BaHNEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHM.

HIIMMU CHEUUATNCTaMH HIPEaIpusi-
THUI S5KOHOMHUYECKOTO CEKTOpa
ropojia o BOIpocaM TEXHOJIOTH-
yeckoro auaepctsa Poccum.

2. Y4dacTue B HOJArOTOBKE My0IIn-
Kalui B BBICOKOPEUTHHIOBBIX
PELICH3UPYEMBIX HAY4YHBIX U37a-
HUSX

CTpykTypa u cofep:kaHue Y4eOHOH TUCUUILIIMHBI

Ounas ¢popma o0yueHust
JucrunianHa npenogaeTcs cryaeHTam B §-oMm cemectpe. OO0Ias Tpy0€MKOCTh JTUCIUTIIUHBI COCTaB-
et 3 3adueTHBIX enuHuI, 108 ak. gaca.
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* - COKpAalI€CHHOC HANMCHOBAHNUC (I)OpMLI KOHTPOJIA
** CyMMa MaKCUMAJIbHBIX OaioB JOJIKHa OBITh paBHa 100 3a CEMECTDP, BKIIKOYAd 3a4€T

COKpaH_IeHHOC HanMMCHOBAHHC q)OpM TEKYIIETO KOHTPOJIA U aTTECTAllUN PA3J1CJIOB:

O0o3Hauenue ITosiHOe HAaUMeHOBaHHUE
T TectupoBanue
3 3auer




Coaep:xaHue JIEKIIMOHHOT0 Kypca

Tema nexkuun. Bcero Y4eoOHo-
Bonpocsl, oTpadaTsiBaeMble HA JIEKIIUA 4acoB | MeTOAMYecKoe
ob0ecrnieyeHue

1 2 3
Jleknus 1. OcHOBHBIE MOHATHS U onpeAeseHus. [[puHIUIbl TOCTPOCHUS CU- 2 On [1-3]
CTEM pEJICHHON 3a1UThl U aBTOMATHKH. I [4-8]
Uto Takoe mpoTHMBOABapHiiHasg aBTOMAaTHKa W peleiHas 3ammurta? OCHOBHBIE I11 [9,10]
MIOHATUS, TEPMUHBI U OIIPEAEICHUS, XapaKTEPU3YIOLUE CBOMCTBA CUCTEM pe- WP [11-14]
neiHo# 3amuThl. OOIIKe MPUHIUIIBI TOCTPOSHUS CUCTEM PEJICHHOMN 3alUThl 1
aBTOMAaTUKU. OCHOBHBIE BU/bl MOBPEXKACHUN B AJIEKTPO3HEPIE€TUYECKUX CH-
cTeMax.
Jlexuus 2. PacyeT TOKOB KOPOTKHUX 3aMbIKaHUM. 2 OU [1-3]
BekTopHbIe qrarpaMMbl B pacueT TOKOB KOPOTKOTO 3aMbIKaHUs. OCOOEHHOCTH I [4-8]
pacdera TOKOB KOPOTKOTO 3aMBIKaHUs JJisi peneiiHoi 3amuthl. OnHodasHbie 11 [9,10]
3aMBIKaHMS B CETSIX C TIIyXO 3a3¢MJIEHHON U M30JUPOBAHHON HEUTPAJIBIO. WP [11-14]
Jlexuus 3. U3mepuTtenbHble IpeoOpa3oBaTeau B LETSIX PEICHHON 3alUThI 2 OU [1-3]
Tpanchopmaropbl TOKa ¥ HAPsDKEHUS 7S peneiHol 3amuTel. KoHcTpykius I [4-8]
U MapKHUpOBKa BbIBOJIOB. CXeMbl 3aMEIICHUSI U BEKTOpHBIE nuarpaMmel. Ilo- 1" [9,10]
I'PEIIHOCTH TPAHC(HOPMATOPOB. WP [11-14]
Jlexius 4. CxeMbl COEIMHEHUS BTOPUYHBIX OOMOTOK M3MEPHUTENIbHBIX TPaHC- 2 OU [1-3]
dbopmaTopoB I [4-8]
CxeMbl COeIMHEHUS BTOPUYHBIX 0OMOTOK TpaHC(POPMATOPOB  OOMOTOK pelie. 111 [9,10]
Koaddunment cxemsl. WP [11-14]
Jlexnust 5. TokoBsle 3amuTel. O0IIIHE cBeaeHUs. ToKOBas OTCEUKa 2 OHn [1-3]
ToxoBble 3amuThl. O0IIME NPUHIUIIBI IOCTPOEHHS TOKOBBIX 3alIUT. CIIOCOObI JU [4-8]
obecreueHus CeIEKTUBHON pabOThl TOKOBBIX 3allIHT. 111 [9,10]
ToxoBast orceuka. 3oHa aedCTBUS. CXeMbl TOKOBBIX OTCEYEK HA MOCTOSTHHOM WP [11-14]
ornepaTuBHOM Toke. Tok cpabarbiBaHUS OTceuku. HecelneKkTUBHBIE TOKOBBIE
orceuku. CrocoObl OOecreyeHus] CEJIEKTUBHOTO JCHCTBUS HECEIEKTHUBHBIX
TOKOBBIX OTCEYEK.
Jlexuust 6. MakcumalnibHasi TOKOBas 3allUTa CO CTYINEHYATONH XapaKTepUCTH- 2 OUn [1-3]
KOl BpeMeHHU cpabaThIBaHUSI. I [4-8]
MakcumanbHasi TOKOBas 3alllMTa CO CTYIIEHYAaTON XapakTepucTHKOi. CriocoObl 11 [9,10]
obecrieueHus CeNeKTUBHOU paboThl. CXeMbl MaKCUMAaIbHOM TOKOBOW 3aIIUTHI WP [11-14]
C HE3aBHCHMOM BBIIEPKKON BpeMEHH CpabaThlBaHUs HA MOCTOSIHHOM OIepa-
TUBHOM TOKe. UyBCTBHUTENHHOCTh MAKCUMAJIbHON TOKOBOW 3amUThl. BriOop
TOKa cpabaThIBaHUS U BBIIEP’KEK BPEMEHH CpabaThIBaHUSI MaKCUMaJIbHBIX TO-
KOBBIX 3alIUT.
Jlekuusa 7. MakcumanbpHas TOKOBas 3alllUTa C 3aBUCUMOM OT TOKa XapaKTepu- 2 OUn [1-3]
CTHKOW BpeMeHH cpaOaThIBaHUSL. I [4-8]
MakcumanbHasg TOKOBas 3alluTa C 3aBUCUMOM OT TOKa XapaKTEPUCTUKOM. 11 [9,10]
CniocoObl oOecrieueHus: CeIeKTUBHOM paOdOThI 3aIIMT ¢ 3aBUCUMOM OT TOKa Xa- WP [11-14]
pakTepucTUKkoi cpabaTbiBaHusa. CxemMbl MaKCUMalbHONM TOKOBOHM 3aIlUTHI C
3aBHCHMOM OT TOKa BBIIEPIKKON BpeMEHU CpabaThIBaHMUS.
Jlexuus 8. TokoBasi TpexcTyneHYaTas 3amuTa. 2 OU [1-3]
Bri6op mapamerpoB cpabaThiBaHMsI TPEXCTyNMeHYaTol 3amuThl. OleHKa 9yB- I [4-8]
CTBUTEIBHOCTHA TPEXCTYNEHYATON TOKOBOM 3amUThI. J[Marpamma BBIAEPIKEK I11 [9,10]
BPEMEHHU TPEXCTYIEHYAThIX TOKOBBIX 3aILIMT. WP [11-14]
Jlexuus 9. TokoBast HallpaBJIEHHAs 3alUTA. 2 OU [1-3]
Hasznauenmne. Pene nampasienust momHocTH. CxeMa W BBIOOp MapaMeTpoB JIN [4-8]
cpabaThIBaHMs MaKCHMMaJIbHON TOKOBOI HamlpaBJIeHHOW 3amMThl. MakcuMab- 111 [9,10]




Tema jexuum. Bcero YuebHo-
Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU 4acoB | MeToaMYecKoe
o0ecneyenue
1 2 3
Hasi TOKOBas HaIIpaBJICHHAs 3amuTa. ToKOoBasi HalpaBJICHHAs! OTCEYKa. WP [11-14]
Jlexmst 10. {uddepennmanbHbie 3aIUTHL. 2 OU [1-3]
Hasnauenwue. [IpuHnmn aeicTBus npoaoabHON AuddepeHnaaIbHOM 3aiuThI. JIN [4-8]
Tok Hebanmanca. Beibop mapameTpoB cpabaTeiBaHusl MPOAOIBHON nuddepeH- I [9,10]
AAILHON 3aIlUTHI. WP [11-14]
Jlexuus 11. JIucranuronHas 3ammura. 2 OU [1-3]
[Ipumenenue. 30Hbl aecTBUA. CxeMa TPEXCTYNEHYATOW JUCTAHIIMOHHOM 3a- JIN [4-8]
IIMTHI HA TIOCTOSIHHOM OIIEPaTHBHOM TOKe. BbIOOp compoTuBieHus cpabarhbi- 1N [9,10]
BAHUS U OLICHKA YYBCTBUTEIBLHOCTU TMCTAHIIMOHHOMN 3aIUTHI. WP [11-14]
Jlexums 12.3amuThl, ycTaHABIMBaeMble Ha TpaHChOpMaTopax 2 On [1-3]
3ammThl, yCTaHABIMBAaEMbIe Ha TpaHC(HOpPMATOpax Ul BBISIBICHUS BHYTPEH- JU [4-8]
HUX ToBpexaeHui (tpedoBanus [1YD). ['azoBas 3ammura. TokoBas oTceuka, I11 [9,10]
MakcHUMajbHas TOKoBas 3amuta. J(uddepennuansHas 3amurta Tpancopma- WP [11-14]
topa. Toku HebOananca B quddepeHnraibHol 3amuTe Tpancdopmaropa. Bei-
00p mapameTpoB cpabaThiBaHuA. 3amuTa TpanchopMaTopoB oT BHemtHUX K3 u
neperpy3ok. Berbop napameTpoB cpabaThiBaHUS 3aIUT.
Jlexuus 13. 3amuTsl TMHUN AiekTponiepenayu (TpedoBanus [1YD). 2 OU [1-3]
Bunel 3amuT, ycTaHaBIMBaeMbIX Ha JTUHUSAX AJIEKTPONEpeaaun C HalpsHKeHH- I [4-8]
eMm 35 kB u 110-220 B. 111 [9,10]
WP [11-14]
Jlexnust 14. 3amuTsl snekTpoasurarenei (tpedosanus [1Y D). 2 OU [1-3]
Bunel 3amuT, ycTaHaBIMBaeMbIX Ha S3JEKTPOJBUTATENSX C HOMHUHAIHHBIM I [4-8]
HanpspkeHueM Boilie 1 kB. Cxembl 3amuT, BbIOOp napaMeTpoB cpadaTbiBaHUs 1" [9,10]
1 IIPOBEPKA UYBCTBUTEJIILHOCTHU 3aIIIMT. WP [11-14]
Jlextus 15. 3anuTel TEHEPATOPOB. 2 OUn [1-3]
Oco0OeHHOCTH 3alUT TeHepaToOpoB, paboTaroUMX B OJIOKe ¢ TpaHcopmaTo- I [4-8]
pOM, B TeHEepaToOpOB, padOTAIOIINX HA COOPHBIC ITUHEI. 1 [9,10]
WP [11-14]
Jlexuus 16. ABToMaTu3anus 31EKTPOIHEPIETUUECKUX CUCTEM. 2 OU [1-3]
ABTOMAaTHYECKOE TIOBTOPHOE BKJIIOYEHHE HA JIMHUAX DJIEKTPOIEpEIadH. JIU [4-8]
Haznauenue. Boi6op mapameTpoB cpabaTbiBaHUS. 1N [9,10]
ABTOMaTHUYECKOE BKIIIOUEHHE PE3epBHOIO MUTaHUs. BriGop mapameTpoB cpa- WP [11-14]
OaTbIBaHMUS.
ABTOMaTHUECKasi YaCTOTHasI pa3rpy3ka
IlepeyeHb NPAKTHYECKUX 3AHATHH
Tema npakTuyeckoro 3ansatusi. Bornpocel, orpadaTsiBaemMble Ha IpakTH- | Beero YueoHo-
YeCKOM 3aHATHH 4acoB | METOAMYECKOe
olecrieyeHue
1 2 3
Temal,2. Pacuetr TOKOB KOPOTKHX 3aMbIKaHMs. VI3mMepuTenbHble IpeoOpa3oBa- 2
TEJIU B LEISAX PEJICHHOMN 3alUTHI. OU [1-3]
CoOoTHOIIEHUS! TOKOB M HAPSHKEHUH IPU KOPOTKHUX 3aMBIKaHUSAX B JIMHUU U 32 I [4-8]
TpanchopmaTopamu co cxemamu coeauHeHu Y/A-11 u A/Y-11. Cxemsl co- I11 [9,10]
eIMHEHHsI U3MEPUTENbHBIX TpaHchopmaTopoB. KoadduumeHt cxemsl. P [11-14]
Tema 3. ToxoBas TpexcTyneH4aras 3alura 2 OU [1-3]
Pacyer TpexcrymeHuaToil TOKOBOM 3amIMThl OT MHOTO(a3HbIX KOPOTKHX 3a- JI [4-8]




Tema npaxkTuyeckoro 3ansatusi. Bonpocel, orpadarsiBaemMble Ha IpakTH- | Beero Yu4eOHo-
YecKOM 3aHATHHU 4YacoB | MeTOaMYecKoe
obecreyeHune
1 2 3
Mbikanui (K3) B ceTr ¢ 0IHOCTOPOHHUM MTUTAHHUEM. I11 [9,10]
Pa3paboTka pa3HECEHHBIX CXEM 3allIHT. WP [11-14]
Tewma 4. HanpaBneHnHast TOKOBas 3aIuTa. 2 On [1-3]
Pacuer TOKOBBIX HampaBiIeHHBIX 3alIMT OT MHOrodasueix K3 B paananpHOi JU [4-8]
CETHU C IBYXCTOPOHHUM MMUTAaHUEM I11 [9,10]
WP [11-14]
Tema 5. Iuddepenunansras 3ammuTa COOPHBIX IIIHH. 2 On [1-3]
Pacuer nu¢depeHnnanbHOM 3aUThI IIHH. JU [4-8]
[11 [9,10]
WP [11-14]
Tema 6. JlucTaHIMOHHAS 3allUTa JUHUN 3JIEKTpOIepeayuu. 2 On [1-3]
Onpenenenre napaMeTpoB JUCTAHIIMOHHON 3aIUTHI. JU [4-8]
[T1 [9,10]
WP [11-14]
Tema 7. JuddepernmansHas 3anmra TpaHcGopMaTopos. 2 OUn [1-3]
Pacuer nuddepennnanbHoi 3anUThI TPaHCHOPMATOPOB. I [4-8]
I [9,10]
WP [11-14]
Tewma 8. 3ammra >7eKTpOABUTATENICH. 2 OUn [1-3]
Pacyer mapameTpoB 3alIUTHI 3JEKTPOABUTATEICH. I [4-8]
I [9,10]
WP [11-14]
Tema 9,10. 3amura reHepaToOpoB. 2 OUn [1-3]
Pacuer mapamMeTpoB 3a1uThl FEHEPATOPOB. I [4-8]
I [9,10]
WP [11-14]
IlepedyeHnnb 1a00paTOPHBIX padoT
Tembl 1abopaTopHbIX padoT. Bonnpocskl, oTpadarbiBaeMble Ha J1abopa- Bcero YueoHo-
TOPHOM 3aHSTHH 4YacoB | MeTOAMYecKoe
olecrieyeHue
1 2 3
MaxkcumanbHass TOKOBAs 3alIUTa/OTCEYKa JIBYX JIMHUH DJIEKTPOTEpeNadyn C 2
OJTHOCTOPOHHHUM MUTaHUEM
TokoBas HampaBiieHHas 3alUTa TUHUI STEKTPOIEepeaun B KOJIBIIEBOM CETH 2
OU [1-3]
[IpononsHas auddepeHnnanbHas 3aluTa JUHAN IIEKTPOTIepe1aun I [4-8]
JIMCTaHIIMOHHAS 3aIUTa JIMHUH JIEKTPOTIepeladl B CETH C JIBYCTOPOHHUM 1A [9,10]
MUTAaHUEM WP [11-14]
JlnddepennnanpHas 3ammra Tpanchopmaropa 4
TokoBas 3amuTa 00paTHOI MOCIIE0BATEILHOCTH TpaHchopMaTopa 2
TokoBas 3amuTa HyJIeBOM NOCIE0BATENIBHOCTH TpaHchopmaTopa 2




3aiaHus I CaMOCTOSATEILHO padoThI CTY/IEHTOB

Bonpochl 1J1s1 caMOCTOATEILHOT0 U3y4YeHHs (3a1aHus1) Bcero Yu4eOHo-
4acoB | MeToaMYecKoe
olecneyenune
1 2 3

Hctounuku onepatuBHOTO Toka. Kiaccudukamuss M MapKUpOBKa pele.

OCOOEHHOCTH COEMHEHHUS OOMOTOK TPaHC(OPMATOPOB TOKA, HANPSHKEHHS 6

u pene

TpanchopmaTopbl TOKa W HAMpPsHDKCHUS IS PECWHOHN 3amuThl. TOKOBBIS

samuthl JIDII, cOopHbIX muH. MeToauka pacyera ¥ 00JacTh MPUMEHEHHUS. 10

Metoanka nocTpoeHus NPUHIUIIAAIBHBIX CXEM 3aIIUT.
Juddepennnransapie Mpo10JibHAsA U TIONIepeyHas 3amura. MeToauka pacue-

On [1-3]
Ta U 00JIaCTh PUMEHEHHs. MeTOMKa MOCTPOSHHS MPUHLIUITHAIBHBIX CXEM 8 JIM [4-8]
3aIuT.
M 5 M 11 [9,10]
JucranunonHas 3amura. Meroauka pacuera U 0o0JacTb IIpUMEHeHUs. Me- 8 VP [11-14]

TOAMKA MMOCTPOCHUS MPUHITUITUATBLHBIX CXEM 3aIlIHT.
3amuTel TEHEPATOPOB, TPAHCHOPMATOPOB, IEKTPOJABUTATENCH, IIINH CTAH-
IUHA ¥ ToICTaHIMi. MeTonka pacdera. MeToauka MOCTPOSHUS PHHIIUITH-
AJIbHBIX CXEM 3allUT.

ABTOMAaTHKa IPEKPAIICHUS] ACHHXPOHHOTO peXuMa. ABTOMAaTHKa HOPMalb-
HBIX PEXUMOB DJIEKTPOIHEPTETUUECKUX CUCTEM. PesepBupoBaHue NeHCTBUS
peIeHHOM 3alUThI U BBIKJIIOYaTENICH.
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PacueTrHo-rpaduyeckasi padora He peIyCMOTPeHAa Y4eOHBIM IJIAHOM

KypcoBasi padora He npexycMoOTpeHa Y4eOHbIM IJIAHOM

OoOpa3oBaTe/ibHbIE TEXHOJIOTMH
B cootBercTBUU ¢ TpeboBaHusIMU 0Opa3zoBatenbHoro crangapra HUAY MU®U no nampasieHuio

noarotoBku 27.03.04 VnpapneHue B TEXHUUECKUX CHCTEMaxX pealu3alusi KOMIIETEHTHOCTHOTO TMOJX0oAa
IpelycMaTpuBaeT MIMPOKOE HUCII0JIb30BAHUE B YU€OHOM IMPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX (OPM Ipo-
BEICHUS 3aHITUHN:

1) pa30op KOHKPETHBIX CHUTYyallMil MpU pEHICeHUH 3aJad MO0 KOHTPOJBHBIM 33/1aHUSM;

2) pa300p KOHKPETHBIX CUTYallMi NpU NPOBEJCHUU JIEKIIMOHHBIX 3aHITUH;

3) BHeayIUTOpPHYIO pPabOTy B pPaMKax TEKYIIMX BHEAyIUTOPHBIX KOHCYJIbTALUH C LeNbl0 (Gop-
MHUPOBaHMS U Pa3BUTHS MPO(HECCHOHAIBHBIX HABBIKOB O0YYarOIINUXCSL.

B pamkax y4yeOHBIX KypCOB MOTYT OBITh INpPeIyCMOTPEHbI BCTPEYM C MPEICTABUTENISIMH KOMIIa-
HUMN, YHUBEPCHUTETOB, TOCYJAapPCTBEHHBIX U OOIIECTBEHHBIX OpraHMU3alUil, MacTep-KJIacChl 3KCIEPTOB U
CHELNAIUCTOB.

WNHupopmalinoHHbIE TEXHOJOTHH, HCMIOJIb3yEMbIE IMPH OCYILECTBICHUH 00pa30BaTeIbHOrO MpoIec-
ca no aucuurianHe «CrucreMHas aBTOMAaTUKA U 3aLUTa:

1) camocrosiTenbHast paboTa CTYAEHTOB C UCIOJIb30BAaHUEM MH()OPMAIIMOHHONW CIPAaBOYHON CHUCTe-
mel MOC;

2) akTHBHas paboTa ¢ COBPEMEHHBIMH MaKeTaMU MPUKIIAJHBIX IIPOrpamMMm i 00paboTKU pe3ysbTa-
TOB 3KcriepuMeHTanbHbIX TaHHbIX (Mathsoft MathCad, Microsoft Office) u B cucteme aBToMaTu3upOBaHHO-
ro npoektupoBanus (ACKOH Kommnac 3D) nyist pa3paboTku cxeM Lienei peiaeiHon 3aiuThl.



[IpakTHyeckas MOATOTOBKA MPU peaqu3alyiy YIeOHOH NUCIUIIMHBI OPTaHU3YeTCsl IyTeM IpOBee-
HUSI IPAKTUYECKUX 3aHATHH, IPETyCMaTPHUBAIOIINX YIacTHE O0YJaIOMINXCS B BBITOJTHEHNH OT/ACIBHBIX dJIe-
MEHTOB paboT, CBA3aHHBIX ¢ OyayIiel NpoecCHOHANbHOMN AesTETbHOCTBIO.

[IpakTHyeckas MOATOTOBKA TaK)Xe BKIIOYACT B ceOs 3aHATHUS JCKIMOHHOTO THIA, KOTOPBIE MpPEIy-
CMaTpHBAIOT Iepenady y4ueOHoi nHbopMauu oOydaronmMMes, HE0OX0AUMON IS MOCIEAYIOIIEro BhITOJI-
HEHUs paboT, CBA3aHHBIX ¢ OyAyIIei MPoPeCCHOHATBHON AESITETLHOCTHIO.

DoH OLICHOYHBIX CPEACTB

@DOH/I OLIEHOYHBIX CPEJCTB MO JUCHUIUIHHE 00eCrevYrBacT MPOBEPKY OCBOCHHSI IJIAHHUPYEMBIX pe-
3yNIbTaTOB 00yueHHs (KOMIETEHIIUH 1 UX MHIUKATOPOB) IOCPEICTBOM MEPOINPHUATUN TEKYIIET0, PyOeKHOTO
nu HpOMe)KyTO‘IHOI‘O KOHTpOJISI 110 JUCIIUITJIINHE.

CBs13b MEXKIY GOPMHPYEMBIMH KOMIICTEHIIUSAME 1 (HOpMaMH KOHTPOJISI KX OCBOCHUS IPECTaBICHA B
crenyromen Tadmie:

Kox 1 HauMeHOBaHUe
HHAUKATOPA 10CTH-
JKeHUS KOMIIeTeHIU i

HaumenoBanue
OLIEHOYHOI0 CPeJACTBA

Ne n/m HanMeHoBaHMe KOHTPOJIHMPYEMBIX
pa3nesioB (TeMbl)

BxoaHoi KOHTPOJIb

KpaTKHUC OTBCTHI HA BO-

1 BXxo0HO# KOHTPOITH
IPOCHI, HMCHMEHHO

ATTeCTaI_II/IH pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTHU

2 OOmue cBeneHuss O peJerHON 3aluTe. YCTHBIN O11poC B popme
Tepmunsl u onpeneneHus. OCHOBHBIC cobecen0BaHMA;
BHJIbI IIOBPEXKACHUN B JJIEKTPOIHEPIeTH- Tect — 1, nucbMEHHO
yeckux cucreMax. OcoOEHHOCTH pacuera
TOKOB KOPOTKOTO 3aMBIKaHHS JJIsl 1elei 3_HI§_31’HS<]__§[ K3,
peneiiHol 3amuThl. TOKOBBIE 3aIlMTHI. !
OO01mre TPUHIUIIBI TTOCTPOCHUST TOKOBBIX 3-HK}-32_.1%,K3_;1'][-I.(-2.1,
3amuT. CrocoObl 00ECIIEUeHHsT CENEK- o
TUBHON pabOThl TOKOBBIX 3alUT. Toko-
Basg OTceYKka. MaxkcuMmalbHas TOKOBas
3ammTa. TOKOBas TpexcTyneHyaTas 3a-
HIATA.
3 Huddepenunanpupie 3amuThl. J{ucrtan- 3-I1K-3, V-TIK-3, YCTHBII ompoc B popme
LMOHHAs 3al[uTa. 3allUThl, YCTaHABIMBA- B-I1K-3; cobeceJ0BaHMS;
eMBbIC Ha OTJCNBHBIX dJIeMeHTax 3nekrpo- | 3-11K-2.1, YV-TIK-2.1, | Tect — 2, nuchMeHHO
HSHEPreTUYECKUX CHCTEM. ABTOMaTHKa B-TIK-2.1;

AIIEKTPOIHEPTETUYECKUX CUCTEM.

[IpomexxyTouHas arrectauus

4 3auer 3-I1K-3, Y-TIK-3, Bomnpocsl k 3auety (yct-
B-TIK-3; HO)
3-I1K-2.1, V-TIK-2.1,
B-TIK-2.1;

B kauecTBe OLIEHOUHOT0 CpeACTBa TEKYIIET0 KOHTPOJIS UCTIOIBb3YIOTCS YCMHbLUL ONPOC.
B kauecTBe OLIeHOUHOT0 CpeACTBa aTTECTAllMK pa3zielia UCIOIb3YIOTCS mecmbl.
Jl71s mpoMeXyTOUHOM aTTecTallui NPeyCMOTPEHBI 8ONPOCHL 015 3auemd.
[To mToram 0Oy4deHUsT BEICTABIISIETCS 3auent.
Bormpocsl BXOTHOTO KOHTPOJIS

1. Kakue cymecTByOT BUABI IOBPEXKACHUH B 2JIEKTPOIHEPTeTUUECKUX CUCTEMAX?
2. Kakue CcyIiecTByIOT peKUMBbI pPaOOThI AJIEKTPOIHEPTETUUECKUX CUCTEM?
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HUKU?
8.
9.

. UTo Takoe KOpOTKOE 3aMbIKaHuE?

. Kakue BuAbI KOPOTKUX 3aMbIKAHUM CYILIECTBYIOT?

. UeM oTiIM4aroOTCsl HECUMMETPHUYHBIE KOPOTKHUE 3aMBIKAHHUS OT CHMMETPUYHOT0?

. UeM oTimyaercs nomnepevyHasi He CAMMETPUS OT IIPOJOJIbHOMU?

. Kakoe Bo3zelicTBHE 0Ka3bIBa€T TOK KOPOTKOI'O 3aMbIKAHUS HAa TOKOBEAYILIUE 3JIEMEHTHI U IIPOBOI-

Yro Takoe y,Z[apHBIﬁ TOK M OT YeT0 3aBHCHUT €ro BeJINJnHa?
Kakwne CYLIIECTBYIOT NPAKTHYECKHUE METOAbI pacd€Ta TOKOB KOPOTKOI'O 3aMbIKaHUA?

10. Ot xakux MMapaMCeTpOB U KaKUM 06pa30M B CJIyda€ KOpPOTKOI'0 3aMbIKaHHs B 3JICKTPOIHEPICTUYC-

CKOH CHCTEME 3aBHCHUT BEJINYMHA TOKa KOPOTKOI'O 3aMbIKaHUA?

© 0 ~NoOUAWN R
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Bormpocs! Tekyiero KOHTpoJIs

. OGIIMe MPUHIIKUITBI TOCTPOSHUS CHCTEM PEJICHHOM 3aIUThl U aBTOMATHUKH.

. OCHOBHBIE BU/IbI OBPEKICHUN B SJIEKTPOIHEPTETUUECKUX CUCTEMAaX.

. BekTopHbI€ arpaMMbl U pacyeT TOKOB KOPOTKOI'O 3aMbIKAHUS.

. OcobeHHOCTH pacueTa TOKOB KOPOTKOI'O 3aMbIKaHUs AJIs LeJIel pesleiHOM 3alllUThI.

O,Z[HO(l)aSHHe 3aMbIKaHUA B CCTAX C I'TyXO 3a3EMJIEHHOM U HSOHHpOBaHHOﬁ HeﬁTpaHBIO.

. BexTopHbIe ArarpaMmbl U pacdeT TOKOB.

. Tpancdopmaropsl TOKa U HAPSDKEHUS IS PENeHON 3aIUThI.

. KoHcTpykiinsa u MapkupoBKa BEIBOJIOB TPaHC(HOPMATOPOB TOKA.

. CXeMblI 3aMeIIeHus U BEKTOPHBIC TUarpaMMbl TPAaHCPOPMATOPOB TOKA.

. [lorpemrHocTH TpaHCHOPMATOPOB TOKA.
. CXeMbI COeIMHeHUS BTOPUYHBIX OOMOTOK TPpaHC(HOPMATOPOB TOKA B OOMOTOK perie.

12. KoadpdunmeHnt cxemsl Kak (GakTop, BIUSIOMINN Ha YyBCTBUTEIBHOCTD 3aIUTHI.

13. TokoBebie 3anuThl. OOIIUE MPUHIIMIIBI TOCTPOSHUS TOKOBBIX 3aIIUT.

14. Cnioco0OsI 0OecTieueHHs CEICKTUBHON PaOOThl TOKOBBIX 3aIIUT.

15. TokoBas oTceuka. 30Ha IEHCTBUS.

16. CxeMBI TOKOBBIX OTCEUYCK Ha MOCTOSIHHOM OIICPAaTUBHOM TOKE.

17. Tok cpabatbiBanus orceuku. HecenekTuBHbIE TOKOBBIE OTCeUKU. CriocoObl 00ecrevyeHus ceek-

TUBHOI'O I[CI\/JICTBI/ISI HECCIICKTUBHBIX TOKOBBIX OTCCUCK.

18. MakcumalibHasi TOKOBasl 3allliTa CO CTYNMEHYATOH XapakTtepucTukoi. CriocoOb obecriedeHus ce-

JIEKTUBHOM pabOTHI.

19. CxeMbl MaKCUMAJILHOM TOKOBOM 3allMTHl C HE3aBUCUMOM BBI,Z[ep)I(KOﬁ BpPEMCHHA Cpa6aTBIBaHI/I}I Ha

IIOCTOSHH

OM OIICPATUBHOM TOKCE.

20. qy'BCTBI/ITeJIBHOCTB MaKCHMAaJIbHOM TOKOBOH 3aIlIUTHI.

21. BBI60p TOKa Cpa6aTI>IBaHI/I$I H BBIACPKCK BPEMCHHU Cpa6aTLIBaHI/I$I MaKCHUMAaJIbHBIX TOKOBBIX 3alllMT.

22. MakcuMayibHasi TOKOBAs 3alllMTa C 3aBUCUMOM OT TOKA XapaKTePUCTHKOM.

23. Crioco0bI 00ecTieueHus CeJICKTUBHOM PadOTHI 3alUT C 3aBUCUMOM OT TOKa XapaKTEPUCTUKOH cpa-

OaTbIBaHUS.

24
BaHMUSL.
25
26
27
28
29
30

. CXeMbl MakCUMaJIbHON TOKOBOH 3alllUTHI C 3aBUCHMOI OT TOKa BBIJIEP’KKON BpEMEHH cpadaThi-

. ToxoBas TpexcTyrneHuaTas 3alura.
. Be1Oop nmapameTpoB cpabaTbIiBaHUS TPEXCTYIEHYATON 3aIUTHI.
. OLleHKa YyBCTBUTEIBHOCTH TPEXCTYNIEHYATON TOKOBOM 3aIUTHI.
. lnarpamma BbIIEp’KEK BPEMEHU TPEXCTYNEHUYATHIX TOKOBBIX 3aIIIUT.
. ToxoBas HanpaBieHHas 3amuTa. HazHauenue.
. Pene HanpaBieHust MOIITHOCTH.
10



31. Cxema u BBIOOp MapaMeTpoOB CpadaThIBaHUS MaKCUMaIbHON TOKOBOW HANPaBICHHOM 3alTUTHI.

32. TokoBast HampaBJICHHAs] OTCEUKA.

33. JlucTaHLMOHHAS 3alIuTa. 30HbBI ACHCTBHA.

34. Cxema TpexCTyNeHYaTOW TUCTAHIIMOHHOW 3aIIUThI HA TIOCTOSIHHOM OTIEPAaTHBHOM TOKE.

35. Be16op conpoTuBieHus cpabaThIBaHUS U OIICHKA TyBCTBUTEIBHOCTH TUCTAHITMOHHOM 3aIUTHI.

36. {uddepennmansubie 3amuTtel. Haznauenue.

37. IlpuHnmn nercTBrs MpoAobHON AuddepeHITnaTbHOM 3aUThI.

38. BriOop mapaMeTpoB cpabaThIBaHUS MPOAOILHON MU depeHITnanbHON 3aIUTHI.

39. 3amuThl, ycTaHaBIMBacMble Ha TpaHchopMaTopax ISl BBIABICHUS BHYTPEHHUX MOBPEKICHHIMA
(TpeboBanus [1YD).

40. I'a30Bast 3amuTa.

41. TokoBas OTCEUKa, MAKCUMAJIbHAS TOKOBAs 3aIllMTa.

42. luddepennmanpHas 3ammra Tpancpopmaropa. Toku Hebananca B nuddepeHInaibHON 3aimTe
Tparcopmaropa.

43. 3amuTa TpaHchopmaTopoB oT BHemHNX K3 m meperpy3ok. Beibop mapamerpoB cpabarbiBaHHs
3aIuT.

44. 3amuThl TMHUN 31ekTponepenaun (Tpedosanus [1Y D).

45. Buppl 3a1IMT, YCTaHABIMBAEMBIX Ha JIMHUSIX AJIEKTporepeaauun ¢ HanpsbkenueM 35 kB u 110-220
kB.

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

47. BuJpl 3aIIMT, YCTAHABIMBAEMBIX Ha AJICKTPOJIBHUTaTEIIIX ¢ HOMHHAJILHBIM HAMPSHKCHUEM BBIIIC |
kB.

48. CxeMBblI 3aIIuT, BEIOOP MapaMeTpoB cpabaThIiBaHUS M MPOBEPKA YYBCTBUTEIHHOCTH 3aIlHT, YCTa-
HABJIMBAEMbIX Ha 3JEKTPOABUTaTENSIX ¢ HOMUHAIBHBIM HampsbKkeHueM Boiie 1 kB.

49. 3amuTel reHepatopoB. OcoOEHHOCTH 3alIUT TeHEPaTOpoB, paboTaromux B O10ke ¢ TpaHchopma-
TOPOM, U T€HEPaTOPOB, pabOTAIONINX HA COOPHBIE IIUHBL.

50. ABromMaTnueckoe MOBTOPHOE BKIIIOUEHHUE Ha JIMHUAX dJieKkTponepenayu. Haznauenue. Boibop na-
paMeTpoB cpabaThIBaHUA.

51. ABTOMaTHYECKOE BKIIIOYEHUE PE3EPBHOTO NTUTaHUs. BrIOOp mapameTpoB cpabaThIBaHUSI.

52. ABToMaTH4eckas 9acTOTHasI pa3rpys3Ka.

TecrtoBbIe 3a1aHUs

Tect - 1 O6mue cBenenus o peneitHoil 3amure. OCHOBHBIE BU/IbI OBPEXKACHUHN B JIEKTPOIHEPTETH-
yeckux cucreMax. OCoOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHUs JJs peeiHoil 3amuThl. TOKOBbIE
3aIUThI

1. KakoBO 0CHOBHOE Ha3HaUYEHUE PEICHHON 3aIUTHI?

a) BBISBJICHUE TIOBPEXK/ICHUS U IEHCTBUE HAa OTKJIIOUEHUE BBIKJIIOUATENeH /Uil OT/AEICHHS OBPEXKIEH-
HOTO JIEKTPO3HEPTeTUYECKOT0 00BEKTA.

0) BBISIBJICHHUE YTSKEIEHHOTO peXnma paboThl U Bbljauya HHPOpMALMK O HEM — IEWCTBUE HA CUTHAJ.

B) BBISIBJIEHUE MOBPEX/ICHUS U BblJ1aua HHPOpPMAIMK O HEM — IeWCTBHUE HA CUTHAI.

T') BBISIBIIEHUE YTSDKEICHHOTO peXUMa padoThl U JeCTBHE Ha OTKIIIOUEHHE BBIKIIIOYATeNe A oT/ae-
JICHUS IOBPEXICHHOTO AIEKTPOIHEPTETHUECKOTO OOBEKTA.

2. BeiOepuTe  MyHKT, COOTBETCTBYIOIIMH  ONUCAHMIO  TpPeOOBAHUS  CeNEeKMUBHOCMIU,
IIPEBABISAEMOrO K PEIEHHON 3amuTe?

a) peneiiHas 3allMuTa JOJDKHA ONPEENITh NOBPEXACHHBIN 2JIEMEHT U 110/1aBaTh KOMaH/y Ha JOKaJlU-
3a1Mio (OTKJIFOYEHHE) ATOTO 3JIEMEHTA BBIKIIIOUATENIIMU, OMMKAUIIUMU K UICTOUHUKY MTUTAHUS.
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0) peneiiHas 3ammTa TOJHKHA ONPEACTIATh OBPEKACHHBIN 3JIEMEHT U MOJIaBaTh KOMaH/Iy Ha JIOKAIH-
3aruio (OTKJIFOUEHHE) UCTOYHUKA TUTAHUS.

B) peneiiHas 3aluTa J0HKHA ONPeleNsiTh OBPEKICHHBIN 3JIEMEHT U M0/1aBaTh KOMaHy Ha JIOKAJIH-
3aluI0 (OTKJIIOYEHHUE) ITOTO JIEMEHTA BBIKIIIOUATENSIMHU, OJIMKaUIIIMMU K MECTY MTOBPEKICHHSL.

T) peneifHas 3alluTa JO0JDKHA ONMPEIeISITh MOBPEKACHHBIN JIEMEHT M MOJIaBaTh KOMaHIy Ha JIOKAJIH-
3aIui0 (OTKJIFOYEHHE) ATOTO 3JIEMEHTA BBIKITIOUATEIISIMU, OMVKAUIITUMU K 3JIEKTPO-TIPHEMHHUKAM.

3. Kakue 3amuTel Ha3bIBatOTCSI OTHOCUTENIBHO CEJIEKTUBHBIMU?

a) 3TO 3alMThI, KOTOPbIE IO MPUHLUIY JEHCTBUS PearupyroT Ha MOBPEXIAEHUS TOJIbKO Ha 3alluIlae-
MOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYECHHYIO 3alUINAEMYIO 30HY, U IPU 3TOM UMEIT HauOOJIbLIYIO U3 BCEX
3aIUT BBIAEP/KKY BPEMEHHU.

0) 3TO 3alUThl, KOTOPbIE 110 NPUHLMITY JEHCTBUS pearupyroT Ha NOBPEXKACHUS TOJIBKO Ha 3allMIae-
MOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYCHHYIO 3aIIMIIAEMYIO 30HY, U HE TPEOYIOT MPH 3TOM BBIIEPKKU BpeMe-
HU, Tak Kak npu K3 Ha «4yXux» yyacTkax OHM HE IPUXOAST B JEICTBHE.

B) 3aIlUTHI, CEJIEKTUBHOCTb JICHCTBUS KOTOPBIX 00ECIIEUNBACTCS CTYIIEHYAaThIM BEIOOPOM ITapaMeTpoB
cpabaThIBaHUs 3aIUT HECKOJBKHX 3JIEMEHTOB IO OTHOILEHHIO K 3alllUTe CMEXHOTO 3JIeMEHTa (Hampumep,
BBIJICPKEK BPEMEHH).

I') 3aIIUThl, CEJEKTUBHOCTh JEHCTBUS KOTOPBHIX OOECIIEUYMBACTCs IUIABHBIM BHIOOPOM IMapaMeTpoB
cpabaThIBaHUS 3aIIUT HECKOJIBKHUX JIEMEHTOB IO OTHOLIEHMIO K 3alUTe OMypKaiiiell K MCTOYHUKY TUTaHUS
(Harpumep, BbIIEPIKEK BPEMEHHU ).

4. KakoBa BepHasi CTpyKTYpHYIO cxeMmy peseiiHoi 3auuTsl? Ha pucynke 0003Ha4€HbI:
UIT - u3mepuTenbHblil mpeoOpa3oBareb;
NO - u3mepuTenbHbIil Opray;
JIY - nornyeckas 4acTh;
CO - curHajibHBbIN Opray;
N - ucnonHUTENbHBIE JIEMEHTHI.

Q \ ’_L Q Q Q.
—D— Jamumaemblii 00bLeKT L] JampmaeMblii 06 beKT
Ul Ul
’_. co -_‘ |—~ Cco v—|
i} NL! HIT "o " L HO Il
a) 0)
Q Q Q Q,
3ammmaeMelii 00beKT 3ammumaeMslii 00beKT
Ul UlI
|—~ m v—‘ ’—> co -—|
CcO J9 "o A JY 3 HO HIx
B) r)

12



5. UTto Ha3bIBaeTCsI HOMUHAIBHBIM K03 duiimenTom Tpanchopmaiuu Tpaachopmaropa Toka?

2HoM

a) OTHOWIECHNE BTOPUYHOTO K IIEPBUYHOMY HOMHHAJIIbHBIX TOKOB N = =

mm
lnom

1Hom

6) OTHOHICHHUEC ITCPBUYHOI'O KO BTOPUYIHOMY HOMUHAJIbHBIX HaprI)KeHI/Iﬁ nmm =

2HoMm

2HoM

B) OTHOICHUEC BTOPUYIHOI'O K HepBI/IIIHOMy HOMHWHAJIBHBIX HaHpSDI(eHI/If?I nmm =
1nom

lnom

F) OTHOIIIEHHE NEPBUYHOIO KO BTOPUUYHOMY HOMUHAJIBHBIX TOKOB N~ =

mm
2HOM

6. Uto Ha3bBaeTCsd HOMUHAIBHBIM KO3 dumueHToM TpaHcdopmaruu TpaHchopmaropa
HanpspKeHus?

W,
a) OTHOILIEHHE YUCENl BUTKOB OOMOTOK N, = —,
VVZ
IJIe W; - YUCIIO BUTKOB IEPBUYHON OOMOTKH; W> - UUCIIO BUTKOB BTOPUYHON OOMOTKH.
0) OTHOILIEHUE HEPBUYHOIO KO BTOPHYHOMY HOMMHAIILHBIX HAIPSKEHHH N == —2o
2Hom
2HoMm

B) OTHOLICHNE BTOPUYHOI'O K ICPBUIHOMY HOMUHAJIBHBIX HaHpH)KeHI/Iﬁ an =

1Hom

lHom

F) OTHOLICHHUEC ICPBUIHOI'O KO BTOPUYHOMY HOMHUHAJIbHBIX TOKOB n =

mm
2Hom

7. UYro HaswiBaeTcs Ko duimeHToM Bo3Bpara peie?

a) OtHomeHue Toka cpabarbiBanus |, k TOKy Bo3Bpara peie lg, kK, =—%.

6
ep

0) OTHOmEHNnE CyMMbl MUHUMANBHON |opmin 1 MAKCUManbHON |pmax YCTABOK TOKa cpabaThIBaHUS K
| +1

cpmin cpmax

&

B) OTHOWEHNE PAa3HULBI MAKCUMAILHOM | pmax 1 MUHUMAIILHOH | pmin yCTABOK TOKa cpabaThIBaHUS K

| |

TOKY Bo3Bpara pene lq,, K, = I

P

TOKY Bo3Bpara peie lq,, K, =

cpmax  'cpmin

r) OTHomeHue Toka Bo3Bpara peie lg, k Toky cpabatbiBanus |, K, =—-

8. BriGepute cxemy coenuHEHUs] BTOPHYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKa C OOMOTKaMHU
pelie, MO3BOJISIFOILYIO BBIMOJIHUTH TOKOBYIO 3alllUTy OT 3aMBbIKAHUN Ha 3€MJII0 B CETAX C IIIYXO 3a3eMJIEHHON
HEUTPAJBbIO.

13



A B C I_l kA1
L
D kA2
TAa E TAc
i 1
-4 -
a)
A B ¢ q 3 ;
( kA1 — —
‘ ) * TAc TAa TAb TAc kAo
1 11
e
B) r)
a) BApUAHT a).
0) BapuaHT 0).
B) BapUaHT B).
') BApUaHT T).
9. Kakoit popmymnoii ompenensieTcss TOK cpadaTbIBaHUS pejie MAaKCUMAIIbHON TOKOBOM 3alllUThI
nuHuu?
o1 Kk
cp pabmax *
k6 ' nmm
6) — k(? : nmm .
cp padmax *
kH : kCB’ ' kC)C
B) I — kH ) kC3 ) kC)C
cp
ke ' nmm ’ Ipaﬁmax
I _kH‘kC,?.kCX‘nm”‘l.I
r) cp T k pabmax:*

8

rae K, - kxoopdunuent nagexuoctu; K., - koohGuuuenT caMmo 3amycka Harpy3KHu;
K. - K09 )ULIHEHT CXEMBI COEIMHEHNS BTOPHYHBIX 0OMOTOK TPaHC(POPMATOPOB TOKA C OOMOTKaMH peJIE;
k, - koo dument Bosspara pese; N, - koddpduuuent tpancdopmaruu TpanchopmMaropa Toka;

| - MaKCUMaJbHBIA paOOYUil TOK B TUHHH.

pabémax

10. Jns  obecrieueHUs] TMpaBUIbHOW pabOThl MaKCMMajdbHOM TOKOBOM  3alllUTBl  BpeMs
cpabaThIBaHU 3allUTHl, HauOoJIee yaleHHON OT MCTOYHMKA ITUTAHUs, IPUHUMAeTCs?

a) paBHbIM O c.

0) MaKCUMAaJIbHBIM.

B) MUHUMAJIbHBIM.

T) paBHBIM 5 C.

11. UyBCTBUTENHHOCTH 3aIUTHI OIEHUBACTCS 3HaYCHHEM KOd(PPUIIMEHTa YyBCTBUTEIHLHOCTH. [10

Kakoi opmysie onpeaesnsercs 3HaueHne ko3(h(GUIueHTa 4yBCTBUTENbHOCTH k., ?
14



(2)
a) k — _ksmin .

y
c3

_ c3
0) k, = @)
x3min
54
B) kK, =—.
I c3
r) Kk, = o
54
2
roe | ,fgr)nin - MUHUMAJIbHOE 3HAYEHHE TOKAa KOPOTKOTO 3aMbIKaHus; |, - TOk cpaGarsIBaHUs 3aIUTHI.
12. Yem obecrieunBaeTcs CEJIEKTUBHOCTD JIEUCTBUS TOKOBOU OTCEYKU?

a) BBIOOPOM yCTaBOK BPEMEHU CpadaThIBAHUSI 3AIUTHI.

0) BEIOOPOM yCTaBOK TOKa cpabaThIBaHUS 3aIUTHL

B) BRIOOPOM YCTaBOK COITPOTUBIICHUS CpabaThIBaHUsI 3aIUTHI.
') BLIOOPOM YCTaBOK HANPSDKCHUS CPpaOaThIBAHUS 3aIUTHI.

13. B kakux ciydasx HEOOXOAMMO MPUMEHSTh MAKCHUMAaJIbHYI0 TOKOBYIO 3aIIUTy C IMYCKOM IO
HanpspkeHuto? Beibepute oquH BapuaHT OTBETA.

a) JUIA TOBBIIIEHUSI YYBCTBUTEIBHOCTH Pa0OTHl TOKOBBIX 3aIUT B KOJBIEBBIX CETSIX C OAHOCTOPOH-
HUM U PaJHaIbHBIX CETAX C IBYCTOPOHHUM MUTAHUEM.

0) JUIs1 TIOBBILIEHUS YYBCTBUTEIBLHOCTH PA0OTHI TOKOBBIX 3aIUT B CETSIX C OJHOCTOPOHHUM IMUTaHU-
eM.

B) JUIS TIOBBIIICHUS YYBCTBUTEILHOCTH paOOThI TOKOBBIX 3alIUT BO BCEX KOH(UTYpalMsX ceTeH, Moj-
BEP)KEHHBIX YaCThIM TEXHOJIOTHYECKUM Meperpy3Kam.

T') TOJIBKO B CETAX, XapaKTEePHU3YIOIIUXCS YACTHIMU MepEeHANPIKEHUSIMHU.

14. Kak ocymiectBisiercss BBIOOD BBIACP)KEK BpEMEHM cpalaTbIBaHHUS MAKCHUMAJIbHBIX TOKOBBIX
HaIpaBJIECHHBIX 3aIIUT?

K1 K2
1 2y B 4 , 5 6
No+—olo—oaolo—+4o}o
@ ", a ST U
(4 1 Dg 1

a) 10 CTYIEHYaTOMY MPUHIUIY OT SHEPrOCUCTEMBI OOJIbIIEH MOLTHOCTH K SHEPIOCUCTEME MEHBIIEH
MOIIIHOCTH.

0) 1O CTyneH4aToMy IPUHIIUITY OT SHEPrOCUCTEMbl MEHbIIIEH MOIIHOCTH K SHEprocucreMe OoJbliei
MOIIIHOCTH.

B) 10 BCTPEYHO-CTYIICHYATOMY IIPUHIIUITY.
r ) BpPCEMs BBIACPIKKU Cpa6aTBIBaHI/I$I 3aIUTHI 3a1aCTCA IJId 3allUT BCCX YUACTKOB OAWMHAKOBLIM.

15. Kakue ocHoBHBIE TpeOOBaHUS MPEIBSABISIIOTCS K peneiiHoi 3amuTe? BbiOepuTe HECKONBKO
BapHaHTOB OTBETA!
a) CenexkTUuBHOCTbD.

0) bricTponeiicTBue.
B) UyBCTBUTENBHOCTb.

15



r) HanexxHocTs.

1) PezepBupoBanue.

¢) Bo3aMoxHOCTB MOBTOPHOTO CpabaThIBaHUsI.

K) JITUTETBHBIN CPOK CITYKOBI.

3) YHHUPUUIHNPOBAHHOCTb.

1) ToOYHOCTB OnpeAeeHHs AEKTPUIECKIX BEINYHH.

16. KakoBo oCHOBHOE Ha3HaYeHHWE HW3MEPUTEIBHBIX TpeoOpa3oBareyiell Iened peseiHou
3aIUTEI?

a) M30JIMPOBATh LIEMM BBICOKOTO HANPSDKEHHS OT BTOPHUHBIX LIeTed 3alluThl U MpeoOpa3oBbIBATH
BXOJIHBIC BEJIMYMHBI B BEJIMUUHBI, YIOOHBIE IJIS1 H3MEPECHU.

0) mpeoOpa3oBEIBaTh BXOAHBIC BEIMYMHBI B BEJIMUMHBI, YIOOHBIE JIJIS1 U3MEPCHHUI .

B) U30JIMPOBATH IIEMU BHICOKOTO HANPSDKEHUS OT BTOPUYHBIX IENEH 3aIUTHI.

I') U3MEPEHHE BXOJHBIX BEIIMYMH W MX MpeoOpa3oBaHue (YCHUIICHHE) C IENBIO Mepeladyd Ha APyTUe
3IIEMEHTHI 3aLUTHI.

17. CormacHoO HOPMAaTUBHBIM TpPEOOBaHUSAM, MOTPEIIHOCTh TpPaHCHOPMATOPOB TOKAa B IIEMX
pEIeitHOM 3aIIUThI HE JJOJDKHA MPEBBIIATb ...... (BBIOEGPHTE COOTBETCTBYIOIINI BApUAHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Yem obecneunBaeTcss TpeOOBaHHE CEICKTHUBHOCTH MaKCHMAJIbHBIX TOKOBBIX 3alllUT JUIS
MPEJCTaBICHHON CXeMbl?

MT31 K
C
(’” T LSO LI OO %>
J1 l J2 l J3 v

a) YcTaBKaMu 10 TOKY cpa0aThiBaHUS 3alIUThl OT MUHUManbHOU (MT33) 10 makcumansHoit (MT3)).

6) YctaBkamMM 1O BpeMEHHM CpabaTbhIBaHUsS 3alIUThl OT MHHHUManbHOW (MT33) mo MakcuMalibHOM
(MT3)).

B) YCcTaBKaMH IO TOKY cpadaThiBaHUs 3alIUThl OT MUHUMabHOU (MT3)) 1o makcumansHoM (MT33).

r) YcraBkamMu 1O BpeMEHM cpalaTbiBaHUS 3alMThl OT MHUHUMaidbHOW (MT3;) mo mMakcumanbHON
(MT33).

19. Kak  ompenensercss  k03(QUIMEHT  CXeMbl  COCIMHEHHMS  BTOPUYHBIX  OOMOTOK
TpaHc(hopMaTopoB TokKa ¢ OOMOTKaMu pese?
a) OTHOILIEHUE TOKAa B 0OMOTKe pene /,4 K TOKYy Ha BTOPUYHBIX 0OMOTKaX TpaHchopMaropa ToKa Loum,
I
_ _prd
kcx -
2mm

0) OTHOILIIEHHE TOKA HA BTOPUYHBIX 0OMOTKaX TpaHC(HOPMATOPA TOKA 12, K TOKY B OOMOTKE pelie Ly,
I

k _ "2mm

cx

Ipd)
16



B) OTHOILEHHE TOKA B 0OMOTKE penie [, K TOKY Ha HEPBUYHBIX OOMOTKAX TpaHCHOpMATopa TOKA /m,

=2

cx
Imm

') OTHOLIEHUE TOKA Ha IIEPBUYHBIX OOMOTKAX TpaHC(HOPMATOPa TOKA /;ym K TOKY B OOMOTKE pene g,
|

k _ 1lmm

cx

|p¢

20. B kakux ciydasx HE0OXOIUMO MPUMEHSTh TOKOBBIC HAIIPABJICHHBIE 3aLUTHI?

a) Ui oOecrieueH s CEJICKTUBHOCTH JAEHCTBHSI TOKOBBIX 3aIUT B KOJIBIIEBBIX CETSAX ¢ OMHOCTOPOHHUM
U paJMajIbHbIX CETSIX C JBYCTOPOHHUM IUTAHUEM.

0) 11 o0ecrieyeHnsl CeNEeKTUBHOCTU ACUCTBUS TOKOBBIX 3alUT B CETSIX C OHOCTOPOHHUM IIMUTAHUEM,
MOJIBEP>KEHHBIX YaCThIM TEXHOJOTMUYECKUM MEepErpy3Kam.

B) AJIsi 00eCneueHHsI CENIEKTUBHOCTH JAEUCTBHUS TOKOBBIX 3alllUT BO BCEX CETAX C OJHOCTOPOHHUM ITH-
TaHUEM.

) A5t 00ecTeueHus TOBBIIICHHON YyBCTBUTEIFHOCTH pabOTHl TOKOBBIX 3aIUT BO BCEX KOH(UTypa-
IUSIX CETEH.

Tect- 2 luddepennmanbuas U TUCTAHIIMOHHAS 3allUTa, 3aIIUTa TPAaHC(HOPMATOPOB, JTUHHUHI PIEKTPO-
nepeavu, dJIEKTPOJBUTATENICH, TeHEepaTOpOB, aBTOMATHUECKOE MTOBTOPHOE BKIIOYEHHUE HA JIMHUSAX DIIEKTPO-
neperayn, aBTOMaTUYECKOE BKIIOYEHHE PE3EPBHOTO MUTAHUS, aBTOMAaTHYECKasi YaCTOTHAs pa3rpy3Ka

1. Ha ueM ocHOBaH mpuHIUN AEUCTBUS JUCTAHIIMOHHOW 3amuThi? BeiOepuTe ONMH BapuaHT
OTBETA.

a) Ha KOHTPOJIE N3MEHEHHS Pa00YMX MAKCHMAIIbHBIX TOKOB Ha 3aIUIAEMOM YYacTKe.

0) Ha KOHTPOJIE U3MEHEHUS HAIPSDKEHUS Ha 3allUIIaeMOM Y4YacTKe.

B) Ha KOHTPOJIE U3MEHEHUS COIIPOTUBIICHUS 3alllMIIIAEMOI0 y4acTKa.

I') Ha KOHTPOJIe TOKOB KOPOTKOTO 3aMbIKaHUS Ha 3aIIUIIAEMOM yYacTKe.

2. Kak OIPCACIIACTCH MEPBUIHOC COIIPOTUBJICHUC Cpa6aTBIBaHI/I$[ nepBoﬁ CTYIICHU

A3
| |, o

JHUCTaHIIMOHHOMN BaH_II/ITLI?

K
I1 D JI2 14 D—‘I»_»
Ik3
J3 D Tp I i
a) z,,=K -z,
6 :k ( 71 "2
U, sSin
B) Z ¢Ha2ppact¢
\/5' umax k k Sm¢w¢
YA
rz =k -z, +—-7L
) c3 H nl k
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rae k, - xoopPuIHUEHT HAJEKHOCTH, YIUTHIBAIOIIUN IMOTPEMIHOCTH TPaHCHOPMATOPOB TOKA H
TpaHCc(HOPMATOPOB HAIPSDKEHHSI, Pejie CONMPOTHBIICHUS W TIOTPEIIHOCTH pacueTa; Z, - CONMPOTHBIICHHE 3a-
IIUIIACMO¥ JIMHUH, Z,; - CONPOTUBJICHUE 3aIIUIIAEMON JTUHUH, Z,; - CONPOTUBJIICHUE CMEKHOU JTMHUU; Ko -
KO3 (QUIIMEHT TOKOPACTIPEISIICHUS, YIUTHIBAIONIUI OTHOIIICHHE TOKA KOPOTKOTO 3aMBIKaHUs B MECTE yCTa-
HOBKH 3aIIUTHI K TOKY B JIMHHH, C 3alIUTONH KOTOPOH IPOBOJUTCS COTIIACOBAHHUE;

Zr - conpotuBiieHne Tpanchopmaropa; Unin - MUHUMaIbHOE paboyee HAMpsDKEHUE Ha MIMHAX MOJCTAHIINM;
lumax - MAKCUMAIIBHBIN TOK HAarpy3ku; K, - koo GUIueHT BO3BpaTa Pene; Puacp pacy - PACYETHBIN YroJI Harpys-
KH; (0,4 - YTOJI MAKCUMAIbHOW YyBCTBUTEIHHOCTH peJie.

3. B kakom u3 mpencraBieHHBIX ciydaeB TOK B pene KA muddepeHunansHOl mpomonbHOM
3amuUThI OyAeT paBeH npumMepHo 07
Ci @ C1

o

TA1 TA1
AR Sl
I1 l g* = I l * =
= pus
-
‘%]\'z
— =
Al R
I2 ;:
TA2
Ca Ki
!
a)
a) BApHUAHT a).
0) BapuaHr 0).
B) B 000HX CITydasx.
') HA B OJJHOM U3 IIPEJCTaBICHHBIX.
4. Ha uem ocHoBaH nmpuHIMn AeiictBus nuddepeHnuanbHo-pa3HOi BBICOKOYaCTOTHOM 3aIIUThI?

a) Ha CPpaBHCHUHU BCIIMYMH TOKOB 110 KOHIIAM 3allMIIaeMOM JIMHUH.

6) Ha CpaBHCHUU HaHpaBﬂeHI/Iﬁ TOKOB MO KOHIIaM 3aIllAIaeMOM JIMHUH.
B) Ha CpaBHCHUU HAIIPSKCHUSA 110 KOHIIAM 3allUIIAEMON JTUHHUU.

F) Ha CpaBHCHUU (1)3.3 TOKOB I10 KOHIIAM 3alll{IIaeMOM JTHHUM.

S. Kakue (akroppl HeoOXoguMoO y4ecTb MpH IpU  BbIOOpe TOKa cpabaThIBaHUS
g depeHInaTbHON 3aIUThI?

a) 3aluTa JoJKHA paboTaTh OT OpOCKa TOKA HAMAarHUYMBAHUS B MOMEHT BKJIIOYCHHS] HEHATPY>KEHHO-
rO CHJIOBOTO TpaHc(opmaropa Mo HarpsiKeHHe.

0) 3ammTa He J0oDKHA paboTarh OT OpOCKa TOKa HAMAarHWYMBAHHS B MOMEHT BKIIOUEHUS HEHArpy-
KEHHOTO CHJIOBOTO TpaHc(opmaTopa 1moj HanpsoKeHHUe.

B) 3alllMTa HE JOJDKHA paboTaTh OT MAaKCHMMAallbHO BO3MOXKHOTO TOKa HebalaHca B peXUMe BHEITHETO
3aMBIKaHUSI.

T') 3aIUTa JODKHA paboTaTh OT MAaKCMMAJIbHO BO3MOYKHOTO TOKa HeOajaHCa B PEKMME BHEIIIHETO 3a-
MBIKaHHSI.
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6. Kakune ucnonbp3yroTes TUIBI 3alUTHI TEHEPATOPOB OT BHYTPEHHUX MOBpEXIeHHI? Bridepure
HECKOJIbKO BApUAHTOB.

a) nmonepevnas quddepeHranpHas 3aimTa.

0) mpononbHast quddepeHIaIbHas 3aIUTa.

B) 3aIllMTa OT 3aMbIKaHUW HA 3eMIIIO.

') MaKCUMaJTbHAsi TOKOBAs 3aIIUTa ¢ OJIOKUPOBKOMH 110 HAMPSIKCHHIO.

1) IByXCTyIeHuYaTasi TOKOBasl 3aIlliTa 0OpaTHOM MOCJIeI0BATEIbHOCTH.

€) YeThIpeXCTyIeHYaTasi TOKOBasl 3aluTa 0OpaTHOM MOCIeI0BaTeIbHOCTU U IUCTAHIIMOHHAS 3allUTa.

7. Kakpe 1OmKHBI OBITH yYTEHBI BO3MOXKHBIC TIOBPEKICHUS TIPH BBIIOJHCHUU 3aIIUT
TpaHc(hopMaTropoB U aBTOTpaHCHOPMATOPOB ?

a) MHOTO(ha3HbIE 3aMBIKaHUsI B OOMOTKaxX M Ha BBIBOJaX TPaHC(HOPMATOPOB;

0) ogHO(a3HbIe 3aMBIKaHUS B 0OOMOTKAX M Ha BBIBOAAX TPAHC(POPMATOPOB;

B) BUTKOBBIC 3aMbIKaHHsI B 00MOTKaX TpaHc(hOpMaTopos;

I') BHEIIHAE KOPOTKUE 3aMBIKAHHS;

1) Iieperpyska Tpanchopmaropa;

€) HOHIDKCHUE YPOBHS MAaciia WM OTKIIOUCHHUS IPHHYIUTEIBHON CUCTEMBI OXJIaXK ICHNUS;

XK) «I10Kap» CTaJIN MarHUT MTPOBOJIA.

3) HM OJIMH U3 NPE/ICTABICHHBIX.

8. BriOepuTe M3 MPEUIOKEHHBIX XapaKTEPUCTHK PEJe COMPOTUBICHHUS Ty, KOTOpPasik COOTBETCTBYET
pelie, KOTOpoe He paboTaeT NpH HalpaBICHUU TOKA W3 JIMHUU K IIMHAM M UCIOJb3YeTCs JUIsl HalpaBJIeHHOU

3aIAThL?
X X
Zep Zcp maxke
Pp
R
Zep
R
a) 6)
X
- iX
Zep maxce JX +
~
Zcp
Zcp
4 Zep
4
?p R R
R a) \/ 6)
B) r)

a) BapUaHT a).
0) BapuaHr 0).
B) BapUaHT B).
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T') BAPUAHT T).

9. ITo kakoMy BBIpa)KEHUIO IPOU3BOAUTCS TIEPECUET MEPBUYHOTO COMPOTUBIICHUS CpadaThIBaHUS
3alllUTHl HA COMPOTHUBIICHUE cpabaTbiBaHus pene?

n
a) z,= zcg'n—’””.

mm

6)z,=2,n,,"Nn

mm mu *

c3

n
B) Z,, =12, —"".

mu

z
r) z,=—"—.
P n_.n

mm mH

TII€ Z, - CONPOTHUBIIEHUE CPaOaTHIBAHUS PEJIE;
Z.; - IEPBUYHOE COTIPOTHBIICHNE CPa0aTHIBAHUS 3aLUTHL;
Ny - KO3PGUIIMEHT TpaHChOpMAIIUU TpaHCPopMaTopa TOKa,

Ny - KO3 umeHT Tpanchopmaruu Tpanchopmaropa HanpsHKCHHS.

10. Kaxkoit Bun peneitHoi 3aluThl MPeICTaBIeH Ha cxeme?

— 1.1 Q3.1 2 YAT:1

Wi kw1 1 kA1 AWx 1 Q- -

Qr Q3 M et —[

a kW o

e 1.2 |
omTVi
TA1 TA;{ P —/—[
6) 2)

YAT3
“l / L llq
kA2

kW2 Q2.1 Q4 1 2 23
J JI2 E] N : Sk i Q22 YAT2 )
L
e E 3 = ! [ omTv2 kwz.z2
- 2L
o E;l I:;l Q4 o) » YATY

a) npooibHas nuddepeHuanbHas TOKOBas 3aIIUTA.
0) nmonepeuHas qudepeHnragbHas TOKOBas 3aluTa.
B) nuddepennumanbHoO-pa3Has BHICOKOYACTOTHAS 3alINTA.

Bomnpocsl k 3auety
. O01Iue NPUHLIKIBI TOCTPOSHUS CUCTEM PEeIeHHON 3alUThl U aBTOMATHKH.
. OCHOBHBIE BU/IbI TOBPEXKIACHHUN B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX.
. BeKTopHI)Ie AuarpaMMbl 1 paCcd€T TOKOB KOPOTKOI'O 3aMbIKaHHA.
. OCOOEHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKAHUS JIJIS TIEJICH PeIeiHOM 3aIIHTHI.
. OnHOoda3HbIe 3aMBIKaHUS B CETIX € TIIYX0 3a3€MJIIEHHON U U30JMPOBAHHOW HEUTPAJIBIO.
. BextopHbIe [uarpaMMsl U pacdeT TOKOB.

~N O Ol WODN B

. Tpancdopmatopsl TOKa U HAPSDKEHUS U1 pesIeHHOM 3alllUThI.
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8. KoHcTpykiust 1 MapKHpOBKa BHIBOJIOB TPaHC(HOPMATOPOB TOKA.

9. CxeMbl 3amellleHUsl U BEKTOPHBIE TUarpaMMBbl TpaHC(POPMATOPOB TOKA.

10.
11.
12.
13.
14.
15.
16.
17.

[TorpemHoCTH TpaHCHOPMATOPOB TOKA.

CxeMblI COeTMHEHUST BTOPUYHBIX 0OMOTOK TpaHC(HOPMATOPOB TOKA U OOMOTOK pelie.
KoaddutmeHnT cxeMbl kak (HakTop, BIUSIONINA Ha TyBCTBUTEIHBHOCTD 3aIIUTHI.

TokoBeie 3ammThl. OOIIHE TPUHIIUITH TOCTPOSHUS TOKOBBIX 3aIIUT.

CrniocoOr1 obecriedeHust CeJIeKTUBHOM paOOThl TOKOBBIX 3aIIUT.

TokoBas oTceuka. 30Ha IEHUCTBUSL.

CxeMbl TOKOBBIX OTCEYEK Ha MOCTOSSHHOM ONEPAaTUBHOM TOKE.

Tok cpabateiBanus orceuku. HecenekTuBHbie TOKOBbIE O0TceukH. CriocoObl oOecreueHus cenek-

TUBHOI'O I[CﬁCTBHSI HCECCIICKTUBHBIX TOKOBBIX OTCCUCK.

18.

MaxkcuMarbHas TOKOBasl 3allUuTa CO CTYNEHYaTol XapakrepucTrkoir. CriocoObl obecriedeHus ce-

JICKTUBHOH paboTHI.

19.

CxeMbl MaKCUMaJIbHOW TOKOBOHM 3allIUTHI C HE3aBUCHMOI BBIIEPIKKOW BpeMEHH CpabaThIBaHUS

Ha MMOCTOAHHOM OIIEPATUBHOM TOKE.

20.
21.

LLIUT.

22.
23.

I‘I}’BCTBHTGJ’I]&»HOCTI&» MaKCHUMaJIbHON TOKOBOM 3aIIUTHI.
BLI60p TOKa Cpa6aTBIBaHI/I$I " BBIACPIKCK BPEMCHU Cpa6aTI>IBaHI/IH MaKCHUMAJIbHBIX TOKOBBIX 3a-

MakcumanbHasi TOKOBas 3alIATA ¢ 3aBUCUMOM OT TOKA XapaKTEPUCTUKOM.
CrniocoObl obOecrieueHusl CEJIEKTUBHON pabOThl 3aIllUT C 3aBHUCHUMOM OT TOKAa XapaKTEpHUCTUKON

cpabaThIBaHHUS.

24,

BaHU.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Cxembl MaKCUMaJIbHOM TOKOBOW 3alllUThl C 3aBUCHMOM OT TOKa BBIIEP>KKOW BPEMEHM cpadaThl-

TokoBast TpexcryneHyaTas 3aiuTa.

Br16op mapameTpoB cpabaThiBaHUs TPEXCTYNEHYATON 3alUTHI.

OneHka 4yBCTBUTEIIBHOCTU TPEXCTYIEHYATON TOKOBOM 3alIUTHI.

JlnarpaMmMa BbIIEPKEK BPEMEHU TPEXCTYNEHYATHIX TOKOBBIX 3AILHUT.

TokoBas HampaBiieHHas 3amuTa. HazHauenue.

Pene nanpaBneHust MOIIHOCTH.

Cxema 1 BBIOOp TTapaMeTpoOB cpabaThIBAHUS MAaKCUMAJILHOW TOKOBOM HAIPaBICHHON 3aIllUTHI.
ToxoBast HalpaBJIEHHAsI OTCEYKa.

JluctaHumoHHAas 3a1uTa. 30HbI IEUCTBUS.

Cxema TpexcTyneHuaTol JUCTAHIIMOHHOW 3alllMThl HA TTOCTOSIHHOM OIIEpaTUBHOM TOKE.
Br16op conpoTuBiieHus cpabaThIBaHUS U OLEHKA YyBCTBUTEIBHOCTH IMCTAHLIMOHHON 3aIIUTHI.
Huddepennunanbuble 3ammTel. Haznauenue.

[Tpunnun neficTBUs NpoaoIbHON nudhepeHITnaTbHON 3aIIHUTHI.

Br160p nmapameTpoB cpabaTbiBaHus POJAOIBHON JU( hepeHIMaTbHOM 3aIUThI.

3amuThl, ycTaHABIMBacMble Ha TpaHcpopMmaTopax IJis BbISBICHUS BHYTPEHHUX MOBPEKICHUM

(TpeboBanus [1YD).

40.
41.
42.

I'azoBas 3ammra.
TokoBas oTceuka, MakCUMaJIbHasi TOKOBAsI 3alUTA.
Huddepennnanbhas 3amura Tpanchopmaropa. Toku Hebananca B 1uddepeHInaabHON 3amuTe

TpaHchopmaropa.

43.

3alluT.

44,

3ammra TpanchopmatopoB oT BHemHNX K3 u neperpysok. Beibop mapameTpoB cpabarbiBaHus

3amuTel TUHUH 31ekTponepenaun (Tpedosanus [1YD).
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45. Buzpl 3aIMT, YCTAaHABIMBAEMbBIX Ha JIMHUSAX JJICKTporiepeaadn ¢ Hanpsokenuem 35 kB u 110-220

kB.

46. 3amuTel neKTpoaBHUraTeneit (tpedosanus I1Y D).

47, BI/I[[BI 3alIUT, YCTAaHABJIMBACMBIX Ha SJICKTPOABUIATCIAX C HOMUHAJIBHBIM HAITPAKCHHUEM BBIIIC 1

kB.

48. CxeMbl 3alIMT, BEIOOp MapaMeTpoB cpabaThIBaHUS U MPOBEPKA YYBCTBUTEIBHOCTH 3aIIHT, YCTa-

HaBJIMBAEMBIX Ha DJICKTPOJBHUTATEIISIX C HOMHHAJIBHBIM HaIpsDKeHUeM Bhiie 1 kB.

49. 3amuThl renepaTopoB. OCOOEHHOCTH 3alIUT FEHEPATOPOB, paboTaromux B 0J0Ke ¢ TpaHchopma-
TOpPOM, ¥l TEHEPATOPOB, pabOTAIONINX HA COOPHBIC IITHHBI.

50. ABTOMaTH4ecKOe MOBTOPHOE BKJIFOUEHHE HA JIMHUAX 3JeKTporiepenaud. Hasznauenuwe. Bwioop

napaMeTpoB cpabaThIBaHUS.

51. ABTOMaTHYECKOE BKIIFOUCHHE PE3EPBHOTO MUTaHMsI. BEIOOp mapamMeTpoB cpabaThIBaHUS.

52. ABToMaTuyeckas 4acTOTHasI pa3rpys3Ka.

HIkaabl OeHKU 00pa30BaTeIbHBIX J0CTHKEHH I
Paznen 1. OGmue cBenenust o peneiinoi 3auure. OCHOBHbBIE BUJIbI OBPEXACHUN B 3JIEKTPOIHEPre-

THYecKuX cucreMax. OcoOeHHOCTH pacdy€Ta TOKOB KOPOTKOI'O 3aMbIKaHUA JIJISA peneﬁHoﬁ 3auThel. TOKOBEIC

3aIUTHI
banisl Ouenka TpeboBaHusi K 3HAHUAM
(peUTUHTOBOM pasaena
OLIEHKH) (crangapTHas)
22-25 «OMAUYHON OLieHKa «OTJIMYHO» BBICTABJISETCS CTYJAEHTY, €CIM OH MOJY4Yus 3a TECT

OLICHKY “OTJIMYHO”, MOKa3aJl INyOOKHE M MPOYHbIE 3HAHUS OCHOBHBIX
BUJIOB TIOBPEXKICHUH B 2JIEKTPOIHEPTETUIECKUX CUCTEMaX, 0COOEHHOCTEH
pacuera TOKOB KOPOTKOI'O 3aMbIKAHUS JJISl PEJIEHHON 3aIlUThl, TOKOBBIX
3alUT. 3HAET TIOHATUE W HA3HAYEHHE NMPOTUBOABAPHUIHON aBTOMATHKH U
peneitHoM 3ammThl. OCHOBHBIE MOHSTHS, TEPMHUHBI U ONPEACIICHUS, XapaK-
TEPU3YIOIINE CBOMCTBA CHUCTEM peleWHOM 3ammThl. OOIIMe MPUHITUITHI
MOCTPOSHHSI CHCTEM PEJICHHOMN 3aliThl U aBTOMAaTUKUA. OCHOBHBIE BHJIbI
TIOBPEXKICHHUM B DIIEKTPOIHEPreTUIecKux cuctemax. OCOOEHHOCTH pacue-
Ta TOKOB KOPOTKOT'O 3aMbIKaHMs JUIs peneiHon 3anmrtel. KoHcTpykiuto,
apaMeTpbl, MAPKUPOBKY BBIBOJOB, CXEMbI 3aMEIICHUS U BEKTOPHBIE /1A~
rpaMMbl TpaHC(OPMATOPOB TOKA U HATPSHKEHUS TSI PENICHHOM 3allUThI.
[TorpemrHocTH TpanchopmaTopoB Toka. CXeMbl COSUHEHUS BTOPUUHBIX
00MOTOK TpaHCOpMaTOpPOB Toka U 0OMOTOK pene. KoadduimeHT cxemsl.
TokoBble 3ammTel. OOIIME MPUHIMITEI TOCTPOSHHSI TOKOBBIX 3amuT. Crio-
COOBI OOecTieueHHs CETIEKTUBHOM pabOThl TOKOBBIX 3aIlUT. YMEET BHI-
MOJIHATH PacueT TOKOB KOPOTKOTO 3aMbIKAHMS JJI PEJICHHON 3aluThl,
OCYIIECTBIISATh BBIOOP TpaHC(OPMATOPOB TOKA M HANPSDKEHUS JUIS pe-
JICTHOW 3allUThI, BHIOMPATh CXEMY COEIUHEHUS BTOPUYHBIX OOMOTOK
TpaHcGopMaTOpPOB TOKAa U OOMOTOK peJie, BBIITOIHATh PacueT TOKOBBIX
3alUT (TOKOBasg OTCEYKa, MaKCMMalbHas TOKOBas 3alllUTa, TOKOBAas
TpexXCTyIleHYaTas 3alliuTa, TOKOBas HallpaBJICHHAs 3allUTa), BEIOUPAThH
napaMmeTpsl cpabaTbIBaHUSI TOKOBBIX 3aIIUT, OCYIIECTBISTH BEIOOp pene
JUISL TIETIed 3alluThl, pa3padaThiBaTh IEMU TOKOBOW 3amIWThl. Brageet
METOJMKAaMU pacueTa TOKOB KOPOTKOTO 3aMbIKaHUA AJIA PEJICHHON 3a-
IIUTHI, BEIOOpa TpaHC(HOPMATOPOB TOKA W HAMPSDKEHHS ISl PEICHHOM
3aIIUTHI, CXEM COEJWHEHHUsS BTOPUYHBIX OOMOTOK TpaHc(OpMaTOpoOB
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Babl
(pedTHHTOBOI
OLIEHKH)

Ouenka
pasnena
(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

TOKa 1 0OOMOTOK peJie, pacueTa TOKOBBIX 3alIUT (TOKOBAs OTCEYKa, MaK-
CHMaJIbHasl TOKOBas 3allMTa, TOKOBAs TPEXCTYIIEHYATAs 3allMTa, TOKO-
Bas HaNpaBIICHHAs 3alllUTa), BHIOOpA MapaMeTpoOB cpabaThIBaHUS TOKO-
BBIX 3alUT, peie Ui LENel 3alluThl, HaBbIKAMU MOCTPOCHHMS LEnei
TOKOBOM 3aIlUTHI.

18-21

«xopouto»

OLeHKa «XOpOLIO» BBICTABIAETCS CTYIEHTY, €CIIM OH MOJIY4HJI 34 TECT
OIICHKY “XOpOIlO”, TMOKa3ajl XOpOIIME 3HAaHUS OCHOBHBIX BHJIOB
MOBPEXK/ICHUM B  DJIEKTPOIHEPIreTUYECKUX CHCTEMaxX, OCOOCHHOCTEH
pacyera TOKOB KOPOTKOI'O 3aMbIKAHUS JIJISl PEJIEHHOW 3aIUThI, TOKOBBIX
3alMT. 3HAET TIOHATUE W Ha3HAYEHHE NMPOTUBOABAPUIHON aBTOMATHKH U
peneitHoM 3amuThl. OCHOBHBIE MOHSTHS, TEPMHHBI M OIPENEICHU,
XapaKTepU3yIOIFe CBOMCTBA CHUCTEM peieiHoi 3ammTel.  OOmme
MPUHLUIIBL TIOCTPOSHHSI CHUCTEM pEJISHHOM 3alUThl U aBTOMATHKH.
OcCHOBHbIE BHIbI TIOBPEXICHUA B 3JIEKTPOIHEPIETHUECKUX CHUCTEMAX.
Oco0OeHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHUS ISl PEICHHOMN
3anmThl. KOHCTpyKIMIO, TapameTpbl, MapKUPOBKY BBIBOJIOB, CXEMBbI
3aMEIleHUsT W BEKTOPHBIE JUarpaMMbl TpaHc(opMaTropoB ToKa H
HaNpsDKEHHsT I peneiiHon 3amuThl. [lorpemHocTr TpanchopmMaTropos
ToKa. CXeMbl COeAMHEHNS BTOPUYHBIX 0OMOTOK TpaHCPOPMATOPOB TOKA U
oomorok pene. Koaddumment cxembl. TokoBeie 3ammrhl. OOmme
NPUHLMUIBI  [TOCTPOSHUSI TOKOBBIX 3ammuT. CnocoObl  olecrieueHuns
CENIeKTUBHOW pabOThl TOKOBBIX 3alIUT. YMEET BBIMOJHATH PAacueT TOKOB
KOPOTKOTO 3aMBIKaHUS JJIsi PEEHHOW 3alMThI, OCYIIECTBISATH BBIOOP
TpaHCPOPMATOPOB TOKA M HAMIPSDKCHUS ISl PEICHHON 3aIUThI, BEIOUPATh
CXEMY COCIMHEHHS BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa H
00OMOTOK peJie, BBINOJHATH PAacyeT TOKOBBIX 3aIIUT (TOKOBas OTCEYKa,
MakCUMallbHasi TOKOBAas 3allliTa, TOKOBAas TPEXCTyNEeH4YaTas 3alluTa,
TOKOBasi HampaBJIeHHas 3allMTa), BBIOMpATh MapaMmeTpbl cpadaTbIBaHUS
TOKOBBIX 3alllUT, OCYIIECTBIISTH BHIOOP pene Ui Ienel 3alluThl,
pa3pabaTbiBaTh IIETIM TOKOBOW 3alllUTHI. BrajgeeT MeToaMkaMu pacyera
TOKOB KOPOTKOTO 3aMBbIKaHUs ISl 1€ pEererHON 3alluThl, BHIOOpA
TpaHc(HOpMATOPOB TOKA W HANPSDKEHHS JJIST PEJICHHOM 3allUThI, CXEM
COE/IMHEHUSI BTOPHYHBIX OOMOTOK TpaHc(OpPMATOPOB TOKA U OOMOTOK
perie, pacdyera TOKOBBIX 3aIIUT (TOKOBasi OTCEYKa, MAaKCUMallbHAas TOKOBAst
3alIUTa, TOKOBAas TPEXCTyNEH4YaTas 3allluTa, TOKOBAas HaIpaBJIEHHAs
3alIuTa), BEIOOpa MapaMeTpoB cpadaThIBaHUsI TOKOBBIX 3AIUT, pPeJie IS
LIETEH 3aIUThI, HABBIKAMH ITOCTPOECHHMS LIETIEH TOKOBOM 3aIIUTHI.

15-18

«y008671eme0-
PUMENbHOY

OHCHKa «YOOBJICTBOPUTECIIBHO» BBICTABILICTCA CTYACHTY, €CJIIM OH

OOJIYydMJI 34  TECT “YyIOBJIETBOPUTEIHHO” moKaszal
9

YIOBIIETBOPUTEIHHBIC

OLICHKY
3HAHHUS OCHOBHBIX BHJIOB MOBPEKICHUI B
ANIEKTPOIHEPTETUUECKUX 0COOEHHOCTEH pacyeTa TOKOB
KOPOTKOT'O 3aMbIKaHMsI JJIS1 PEJIEMHON 3alllUThI, TOKOBBIX 3aILUT. Y MEET
YZIOBJIETBOPUTEIBHO BBIIIOJIHATH PACYET TOKOB KOPOTKOTO 3aMBIKAHUS
JUISL peNeiHOM 3allUThl, OCYILECTBISATH BBIOOP TpaHC(HOPMATOPOB TOKA U

CHCTEMaX,

HaAMPSDKCHUS UTSI PEEHHOM 3alluThl, BBIOMPATh CXEMY COEIMHEHUS
BTOPUYHBIX OOMOTOK TpaHc(hOpMAaTopoB TOKa M OOMOTOK perle,
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Banabl Onenka

TpeOoBaHMs K 3HAHUAM

BBINIOJIHATh PACYeT TOKOBBIX 3aIIUT (TOKOBAasi OTCEUKA, MaKCHMaJlbHAs
TOKOBas ~ 3alllUTa, TOKOBas TPEXCTyNEHYaTas  3aluTa, TOKOBas
HanpapJIeHHAs 3allyTa), BIOUpATh IapaMeTpbl CpadaThIBAHHS TOKOBBIX
3aIlUT, OCYIIECTBISTH BHIOOp perie /i Ienei 3aIiuThl, pa3padaThiBaTh
[ENH TOKOBOH 3aIlUTBHL. Y OBJIETBOPHUTEIHHO BIIAACET METOIMKAMH
pacdyera TOKOB KOPOTKOTO 3aMbIKaHHS IS PEICHHON 3aluThI, BBIOOpa
TpaHCPOPMATOPOB TOKA W HANPSDKEHUS Ui PEJICHHOW 3allUThI, CXEM
COETMHEHMsI BTOPUYHBIX OOMOTOK TpaHC(OpMATOPOB TOKa U OOMOTOK
pere, pacyera TOKOBBIX 3alIUT (TOKOBas OTCEUKa, MAaKCUMaJIbHAs TOKOBAs
3alllUTa, TOKOBAs TPEXCTyNEHYaTas 3alliTa, TOKOBAas HAaIlpaBICHHAS
3aI|Ta), BEIOOpa MapaMeTpoB cpabaThIBaHUS TOKOBBIX 3aIlUT, Peie Ul
IeTNel 3aIIUThI, HABBIKAMHU ITOCTPOCHHS LIETICH TOKOBOM 3aIlUTHI

(pedTHHTOBOI pasnena
OLICHKH ) (crannmapTHas)
Mmenee 15 «Heyooee-
meopumeJlbHo»

OLeHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIU OH
MOJIYYHJI 32 TE€CT OLICHKY “‘HEYAOBJIETBOPUTEIBHO , HE TIOKA3aJl 3HAHUU
OCHOBHBIX BMJIOB IOBPEKAECHUH B 3IIEKTPOIHEPIETMUECKUX CUCTEMAX,
0COOEHHOCTEH pacueTa TOKOB KOPOTKOTO 3aMBIKaHHS Ui PEJICHHOMN
3aIlIMThl, TOKOBBIX 3alMT. He yMeeT BBINOMHATH pacyeT TOKOB KOPOTKOTO
3aMBIKaHUST ~ JUISE  pEJISHHOM  3allluThl,  OCYIIECTBISITH  BBIOOP
TpaHCPOPMATOPOB TOKA U HAIPSHKEHUS JJIS1 peeiHOM 3aIlUThI, BIOUPATh
CXEMY COEIMHEHHS BTOPUYHBIX OOMOTOK TpaHC(POPMATOPOB TOKa H
OOMOTOK peJie, BBIIOJHATh pacyeT TOKOBBIX 3allUT (TOKOBas OTCEUKa,
MaKCUMaJlbHasi TOKOBAas 3allluTa, TOKOBAas TPEXCTyleH4YaTas 3alluTa,
TOKOBAasi HalpaBJICHHAsl 3alllMTa), BHIOMPATh MapaMeTpbl cpadaThIBAHUS
TOKOBBIX 3alllUT, OCYIIECTBIIATH BHIOOp pene s LeNnel 3alluThl,
pa3palaTbIBaTh LMK TOKOBOM 3aluThl. He BiageeT Meronukamu pacyera
TOKOB KOPOTKOTO 3aMbIKaHMsS JUIsI  peledHOM 3amuThl, BbIOOpa
TpaHCPOPMATOPOB TOKA W HANPSDKEHUS Ui PEJIeHHON 3allUThl, CXEM
COETMHEHHs] BTOPUYHBIX OOMOTOK TpaHC(OpMATOpPOB TOKa U OOMOTOK
penie, pacuera TOKOBBIX 3allIUT (TOKOBasi OTCEYKa, MAKCUMallbHAsl TOKOBAst
3alIUTa, TOKOBas TPEXCTYyNEH4YaTas 3allliTa, TOKOBas HalpaBJICHHAas
3alUTa), BEIOOpa MapaMeTpoB CpadaThIBaHHsI TOKOBBIX 3aIllUT, peie s
LETEN 3alIUThl, HABBIKAMH ITOCTPOECHHMS LIETIEH TOKOBOM 3aIUThI

Tect- 1 OGmue cBeneHus o peneitHoii 3amuTte. OCHOBHBIC BUBI TOBPEKACHUI B AIEKTPOIHEPreTHYe-
ckux cucreMax. OCoOOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKAHHUS JIJIsl PEJICHHOM 3aiuThl. TOKOBBIE 3a-

ITUTHI
Onenka KonudecTBO BEpHO JaHHBIX OTBETOB
5 (OTIMYHO) 19-20
4 (xopor1o) 15-18
3 (yIOBIETBOPHUTEIHHO) 12-14
2 (HEeyAOBJIETBOPUTEIHHO) Menee 12
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Paznen 2 luddepenunanbras 1 AMCTAaHIIMOHHAS 3AIINTA, 3alIUTa TPAHC(POPMATOPOB, JIMHUI IIEKTPO-
nepenauy, 3JIeKTPOABUTaTeNeil, TeHepaTOPOB, aBTOMATHUECKOE TIOBTOPHOE BKIIIOYEHHUE HA JIMHUSX HIIEKTPO-
nepeaayy, aBTOMaTHUECKOE BKIIIOYCHHE PE3EPBHOTO MMUTAHUs, AaBTOMAaTHUECKasi YaCTOTHAs pa3rpy3ka

Bajibl
(peUTUHTOBOM
OIICHKH )

Ounenka
pa3nesa
(cranmapTHas)

TpeGoBanusi K 3HAHUAM

22-25

«OMJIUYHO»

OneHka «OTIMYHO» BBICTABISAETCS CTYJAEHTY, €CJIM OH MOJIY4MJI 3a TECT
OIICHKY “OTJIMYHO”, TMOKa3aj TiyOOKHe W MpodyHbIe 3HAHUs nuddepeH-
[UATBHON U AMCTAHIIMOHHOM 3aIluT, 3aIUThl TPaHC(HOPMATOPOB, JIMHUI
AJIEKTPONEPEauu, IEKTPOABUTaTeNC, T€HEPATOPOB, aBTOMATHYECKOIO
MIOBTOPHOTI'O BKIIFOUEHHUSI HA JIMHUAX AJIEKTPONEpeaayr, aBTOMaTHUECKOTO
BKJIFOUEHHUSI PE3EPBHOIO MUTAHUS, ABTOMAaTUYECKOW YaCTOTHOM pasrpys-
ku. 3Haer auddepeHnnanbubie 3anmuThl. Hasnauenne. [lpunnun aei-
CTBHSI TPONOJIbHOW u(PEepeHINaTbHON 3alUThl. J{MCTaHIMOHHYIO
3aUTy. 30HBI JedcTBUA. CXeMy TpEXCTyNEeHYaTON JUCTAHLMOHHOW
3aIUTHl HA MOCTOSSHHOM ONEPaTUBHOM TOKE. 3alUThl, YyCTaHABIMBAE-
MbI€ Ha TpaHc(opMaTopax Ui BBISIBICHUS BHYTPEHHUX MTOBPEXKICHUH,
3alUThl JIMHUM 3JIEKTpoNepeaayu, 3allMThl 3JeKTpoaBurareneii (Tpe-
6oBanus [1YD). Cxemsl 3amut. 3anmTsl reHeparopoB. OcoOeHHOCTH
3alIMT TeHepaTopoB, paboTarommx B OJ0Ke ¢ TpaHCHOPMATOPOM, U Te-
HEPaTOpOB, pabOTAOIIUX HAa COOpPHBIE HIMHBI. ABTOMAaTHYECKOE IMO-
BTOPHOE BKJIIOYEHUE Ha JIMHUAX 3JeKTporepenaud. Haznauenue. AB-
TOMAaTUYECKOE BKJIIOYEHHUE PE3EPBHOIO NMUTAHMs. ABTOMaTHuYecKas 4a-
CTOTHAs pa3rpy3ka. YMeeT BBIIOJIHATh BHIOOp MapamMeTpoB cpabaThiBa-
HUSl TPOJOJIBHON MudepeHranbHoi 3amuThl. OnpenensTs conpo-
TUBJIEHUS] cpabaThIBaHUS U NPOBOJUTH OLEHKY YyBCTBUTEIBHOCTH JU-
CTaHIIMOHHOM 3amuThl. OCYIIECTBIATH BBIOOp MapaMeTpoB cpabaTbiBa-
HUS U TIPOBEPKY YYBCTBUTEJIBHOCTHU 3alllUT, yCTAHABIMBAaEMbIX Ha
TpaHchopMaTopax sl BBIABICHUS BHYTPEHHHUX MOBPEXAECHUH, 3alUT
JUHUM DJIEKTpPONEpeNaut, 3alUThl AJIEKTpOJABHUraTesieii. BrInonHATH
BbIOOp mMapaMeTpoB cpadaThbIBaHUS ABTOMATHMYECKOTO MOBTOPHOTO
BKJIFOUEHUSI, ABTOMAaTU4YECKOI0 BKIIIOUEHUS PE3EpBHOTO NMUTaHuA. Bia-
JIeeT METOJUKaMU BbIOOpa MapamMeTpoB cpalOaThIBaHHs IMPOJOJIBHOM
mudepeHIMaNbHON 3alMThI, JUCTAHIMOHHON 3alllMThl, 3aIIMUT, yCTa-
HABJIMBAEMbIX Ha TpaHcpopmaTopax AJs BBISIBICHUS BHYTPEHHUX MO-
BPEXJIEHUH, 3alUT JUHUM AJIEKTponepeaayu, 3alluThl JIEKTPOIBUTa-
TeJled, aBTOMATUYECKOTO IOBTOPHOTO BKJIKOYEHHS, aBTOMATUYECKOTO
BKJIIOUEHUSI PE3EPBHOIO NMUTAHUS, MPOBEACHUS OLICHKU YYBCTBUTEIIb-
HOCTH 3aIlUT.

18-21

«xopouto»

OneHka «XOpoII0» BBICTABISETCS CTYIEHTY, €CJIA OH IOJYYHII 33 TECT
OILICHKY ‘XOpOIIO0”, MOKa3zaj Xopolue 3HaHus auddepeHaabHol 1
JUCTAaHIIMOHHOW  3alllUT,  3allUThl  TpaHchOpMaropoB,  JHMHUI
ANIEKTPOIIEPEAAYH, IJIEKTPOABUTATENEHN, T€HEPATOPOB, aBTOMaTUYECKOTO
ITOBTOPHOT'O BKITIOUEHHS HA JIMHUAX JIEKTPONEPEaadr, aBTOMAaTHUECKOTO
BKJIIOUEHMsI  PE3EPBHOIO  NHTAHUS, ABTOMATHYECKOM  YacCTOTHOM
pasrpy3ku. 3Haer nuddepennunanbuplie 3amuThl. Haznauenue. [Tpunuoun
JEHCTBHSI TIPOIONTBbHOM TU( depeHITnaTIbHON 3auThI. JIHCTaHITHOHHYIO
3amuUTy. 30HBI JedcTBUA. CXeMy TpeXCTyNEeHYaTOW IUCTaHIIMOHHOM
3alUTBl HA  TIOCTOSIHHOM  ONEPAaTHUBHOM  TOKE.  3allUThl,
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Babl
(pedTUHroBOM
OLIEHKH)

Onenka
pa3nena
(cranmaprtHas)

TpeOoBaHMsI K 3HAHUSAM

yCTaHaBJIMBaeMble Ha TpaHC(HOpPMATOPax AJIsl BBISBICHUS BHYTPEHHUX
MOBPEKACHUM,  3aIUMTBl  JIMHUM  DJJIEKTpOIEepeNayd,  3aluThl
anekTponaBurareneii (tpedoanus I1YD). Cxembl 3ammT. 3aniuThl
reseparopoB. OCOOEHHOCTH 3alllUT T'€HEPATOpOB, pPabOTAIOIIUX B
670Ke ¢ TpaHchopMaTOpPOM, U TEHEPATOPOB, pabdOTAIOIINX Ha COOpHBIE
OIMHBL.  ABTOMAaTMYECKOE IIOBTOPHOE BKIIOYEHHE Ha  JIMHUAX
anekTponepenaund.  Ha3HaueHume.  ABTOMAaTHMUECKOE  BKIIIOUYEHHE
pE3epBHOrO NMUTaHUSA. ABTOMATUYECKAas 4acTOTHAs pasrpys3ka. YMeeT
BBIIOJIHATh ~ BBIOOpP  IapaMeTpoB  cpabaTblBaHMA  IPOAOJIBHON
g epeHaIbHOR 3aILMTBHI. Onpenensrsb COIPOTHUBIICHUS
cpabaTbIBaHUs " IIPOBOAMTH OLICHKY  YyBCTBHUTEJIBHOCTH
JUCTAaHIMOHHOM  3amuThl.  OCyIIEeCTBIATH  BHIOOp  IapaMeTpoB
cpabaThIBaHUS U IIPOBEPKY 4yBCTBUTEJIBHOCTU 3aIlIHUT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBIBIECHUS BHYTPEHHUX
IIOBPEXKICHUH, 3aI0AT  JIMHUH JJIEKTpoIIepeayH, 3aIIUThI
DIIEKTPOABHUTraTeNei. BBITOMHATS BHIOOp MapaMeTpoB CpadaThbIBaHHS
ABTOMATHYECKOTO  IOBTOPHOIO  BKJIIOYEHMs,  aBTOMAaTHYECKOIO
BKJIIOUEHHUSI PE3EpBHOr0 muTaHusA. Braneer MeToaukamMu BbIOOpa
napaMeTpoB cpabaThlBaHUS MPOAOJIBHON U depeHInaTbHON 3alUThI,
JUCTaHLIMOHHOU 3aIUTHI, 3aIuT, YCTaHaBIMBAaEMbIX Ha
TpaHcopmaTopax [Uisl BbISBICHUS BHYTPEHHUX MOBPEXKJIECHUH, 3alUT
JUHUI NIEKTpOIepeaauH, 3alUTHI JNEKTPOABUTaTENEH,
ABTOMATHUYECKOTO  IOBTOPHOTO  BKJIIOYEHMs,  aBTOMAaTHYECKOIO
BKJIFOYECHUS pE3epBHOTO HNUTaHUS, IIPOBECHUS OLICHKHU
4YBCTBUTEIbHOCTH 3aLIUT.

15-18

«y0081emeo-
pumenbHo»

OneHka «yIOBJIETBOPUTEILHO» BBICTABISIETCA CTYACHTY, €CIH OH
MOJIy4MJ 3@ TECT OLEHKY  ‘“yIOBJIETBOPHUTEIBHO,  IOKa3all
yJIOBJIETBOPHUTEIbHBIE 3HAHMS JU(PepeHInaTbHOl U JUCTaHIIMOHHON
3alllUT, 3alMThl  TpPaHCQOPMATOpOB, JIMHUI  3JEKTpOIepesauu,
DIIEKTPOJBUraTeIet, T'€HEPATOPOB, aBTOMAaTHYECKOTO  IOBTOPHOIO
BKJIIOYECHHS HA JIMHUAX JJIEKTPOIEPEIayl, aBTOMAaTHYECKOTO BKIIFOUEHUS
PE3EPBHOIO IHTaHMs, ABTOMAaTUYECKOM YacCTOTHOM pasrpy3Kd. YMeEeT
YJIOBJIETBOPUTEIBHO BBIMOJIHATH BBIOOpP MapamMeTpoB CpadaThIBAaHUS
IIPOJOJIBHOM Qg depeHInaIbHON 3aILUTHI. Onpenensrs
COIPOTHUBIICHUS cpabaTbIBaHUs u IIPOBOAMTH OLICHKY
YyBCTBUTEIBHOCTH AMCTAHIMOHHON 3ammThl. OCYyIIECTBIATh BBIOOD
napaMeTpoB cpabaTbIBaHUS M TMPOBEPKY YYBCTBUTEIHHOCTH 3allUT,
YCTaHABJIMBAEMbIX Ha TpaHCpopMaTopax JJsl BBISIBICHUS BHYTPEHHUX
MTOBPEXKICHH, 3aI0AT  JIMHUH JJIEKTpOIIepeayH, 3aIUThI
AIIEKTpo/ABUraTeseld. BrIMonHsATh BbIOOp mapaMeTpoB cpabaThIBaHUSA
aBTOMAaTUYECKOrO0  MOBTOPHOIO  BKIIIOYEHHMS,  ABTOMAaTUYECKOI'O
BKJIIOUEHUS PE3EPBHOIO MHTAaHUA. Y OBJIETBOPUTEIBHO BIAACET
METOAMKaMHU BbIOOpa MapamMeTpoB  cpabaTblBaHHUA MPOAOJBHOM
I depeHMaIbHON  3allUThl, JUCTAHIIMOHHOW 3alUThI, 3alluT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBIIBICHUS BHYTPEHHUX
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MIOBPEXKICHUH, 3allMT  JIMHUHA 3JIEKTpOIIepeayu, 3aIUThI
JJIEKTPOJBUIaTeIeH, aBTOMAaTUYECKOrO0 IIOBTOPHOIO  BKJIIOYEHHS,
ABTOMAaTHUYECKOIO BKJIIOUEHUSI PE3EPBHOTO IUTAHUS, HPOBEICHUS
OIICHKH YyBCTBUTEIBLHOCTH 3aIUT.
MmeHee 15 «Heyoose- OLeHKa «HEYOBJIETBOPUTEIBHO» BBICTABJISETCS CTYIEHTY, €CIH OH
MmeopumenvbHoy | MOJIy4ns 3a TECT OLIEHKY ‘‘HEYJOBJIETBOPUTENIBHO , HE [TOKA3aJl 3HAHUN

Qg depeHIuanTbLHON u UCTAHIIMOHHON
TpaHcopMaTopoB, AIIEKTPOTIEPEIAYH,

TCHCPATOPOB, ABTOMATUYCCKOI'O IMOBTOPHOI'O BKIIKOYCHUA Ha JIMHUAX

3aLLUT,
AJIEKTPOABUTATENEH,

3aIHUTHI
JIMHUHN

AJIEKTpONepeaud, aBTOMAaTHYECKOr0 BKIIFOUEHHUS PE3ECPBHOIO IMUTAHUS,
ABTOMATHYECKOM YacTOTHOM pa3rpy3ku. He ymeeT BBITIOJIHITH BBIOOD
napameTpoB cpabaTbIBaHUsI TTPOIOJIBHON aU(depeHITnaTbHON 3alIUTHI.
OnpenensiTb CONPOTUBJICHUSI cpabaThIBaHUS M TMPOBOJIUTH OLICHKY
YyBCTBUTEIHHOCTH JUCTAHIIMOHHON 3amuThl. OCYIIECTBIATH BHIOOP
rapamMeTpoB cpabaThIBaHUA U TMPOBEPKY UYBCTBUTEIHHOCTH 3aIIUT,
yCTaHaBIMBAEMbIX Ha TpaHc(opmaTopax sl BBIABICHUS BHYTPEHHHUX
JIMHUH

IIOBPEXKICHUH, 3aIIUT

AIIEKTPOABHUTraTeNei. BBIMOMHATS BHIOOp MapaMeTpoB cpadaThIBaHUS

AJIEKTpOIIepeaun,  3allUThl

ABTOMATUYECKOTO  MOBTOPHOIO
BKJIIOUEHUSI pe3epBHOTO murtaHus. He Brmageer mMeToaukaMu BbhIOOpa
napaMeTpoB cpadaTbiBaHUs MPOAOJIBbHON AuddepeHIInaIbHON 3alIUThI,
JTUCTAaHIIMOHHOU yCTaHABINBAEMbBIX Ha

BKJIFOYCHHM A, ABTOMAaTHYCCKOI'O

3aIlUTEI, 3allUT,

TpanchopmaTopax il BHISIBJICHUS BHYTPEHHUX MOBPEXKICHUM, 3aIUT

JIMHHAN 3JIEKTPOIIEpEIayu, 3alIUThI 3JIEKTPOJBUTATEIIEH,
ABTOMATUYECKOT0  MOBTOPHOTO  BKJIIOYEHHS,  aBTOMATHYECKOIO
BKJIFOUCHUS pE3EpPBHOTO MUTaHUA, MPOBEICHUS OLICHKH

YYBCTBUTCIILHOCTHU 3allIUT.

Tect- 2 IuddepenumanpHas 1 IUCTAHIIMOHHAS 3allUTa, 3alllUTa TpaHCPOPMATOPOB, JTUHUIM 3JIeKTpoIe-
penauu, dJIEKTPOABUTATENEH, TEHEPATOPOB, AaBTOMAaTHYECKOE IIOBTOPHOE BKIIOYEHHE HA JIMHUAX JIEKTPOIIE-
penayu, aBTOMaTHUECKOE BKIIIOUEHUE PE3EPBHOr0 MUTAHMUS, aBTOMAaTHYECKasl YaCTOTHAs pa3rpys3Kka

OneHka KosnyecTBO BEpHO TaHHBIX OTBETOB
5 (OTIU4YHO) 9-10
4 (xopor1o) 7-8
3 (y1OBIETBOPHUTEIHHO) 6
2 (Hey/10BJIETBOPUTEIILHO) Menee 6

dopma OoIleHUBaHMS OTBETA CTYICHTA HA 3a4eTe
o auctumnnuae «b1.B.JIB.12.2 «CucremMHas aBTOMATHKA U 3aI{UTa»»

Bajibl Onenka TpeboBaHusi K 3HAHUAM
(pedTHHTOBOI 3a4era
OLIEHKH) (crangapTHas)
30-50 «3aumenoy O1ieHKa «3a4TEHO» BBICTABIIACTCS CTYJEHTY, €CJIM OH IMOKa3ajl y/IoBJIe-

TBOPUTCJIbHBIC 3HAHUS B obnacTu peﬂeﬁHoﬁ 3alIUThl 1 aBTOMAaTHKH TCX-
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HUYECKHUX CHUCTEM, MPUHIUIOB JCHUCTBUS 3alUT, BbIOOpa MapaMeTpoB
cpabaThIBaHMsl 3aIUT, TOCTPOCHUS MPUHIMIHAIBLHBIX M ONEpaTHUBHBIX
CXEM 3alUT. YMEET yJOBJIETBOPUTEIHHO BHIMOJIHATH BHIOOp MapaMer-
POB cpabaThIBaHUS PEICHHON 3alUTHI M ABTOMATHUKHU AJIEKTPOIHEPTeTH-
YECKUX CHUCTEM, ITPOBOAUTH OLEHKY YYBCTBUTEIBHOCTH PENCUHOMN 3allly-
ThI, YUTATh U COCTABJIATh NPUHIUIHNAIBHBIE U ONEPATUBHBIE CXEMBI 3a-
IIUTHI, OCYILIECTBISTH BHIOOP 2JIEMEHTOB 3aIIUTHL. Y IOBIETBOPUTEIHHO
BJIaJICET METOJIMKAMH BBIOOpA MapaMeTpoB cpadaThIBaHUs, MPOBEIC-
HUSI OLICHKH YYBCTBUTEJILHOCTH PEIEUHOM 3alUThl, HABBIKAMH OCTPO-
€HUSl M YTEHUs NPUHLUUIHNAIBHBIX U ONEPATUBHBIX CXEM 3alllUThl, TEP-
MHUHOJIOTHEH B OOJIACTH pENICHHOM 3alMThl U aBTOMATHKH, BOIPOCAMHU
AKCIUTyaTalyy PEICHHON 3alUThl U aBTOMATUKH

menee 30 «He 3a4meHo» OneHka «HE3a4TEHO» BBICTABISCTCS CTYACHTY, €CIIM OH HE IO0Ka3aj
3HAaHUW B OOJACTH PEIICHHOW 3alUThl M aBTOMATHKA TEXHUYECKHX
cUCTeM, TPHUHLMIOB JCWUCTBHA  3alIUT, BBHIOOpAa  IapameTpoB
cpabaThIBaHMs 3aIUT, MOCTPOCHUS MPUHIMIHAIBHBIX M ONEPaTHUBHBIX
cxeM 3amuT. He ymeeT yIOBIETBOPUTEIHHO BBINIOJHATH BBIOOP
napaMeTpoB cpabaTbhlBaHUA pENEHHON 3aluThl W aBTOMATUKU
AIIEKTPOIHEPTETUYECKUX CUCTEM, IIPOBOJAUTH OLEHKY YyBCTBUTEIBHOCTU
penerHONM 3allUThl, YUTaTb M COCTABJSATh IMPUHLUUIHAIBHBIE U
OIIEPaTHBHBIE CXEMBI 3aLLUTHI, OCYLIECTBIATH BHIOOP 3JIEMEHTOB 3aILUTHI.
He Bmageer wmerogmkamu BbIOOpa TMapamMeTpoB CpadaThIBaHHA,
MIPOBECHUS OLICHKH YYyBCTBUTEIBHOCTU PEJICHHON 3alllUThl, HABBIKAMH
MIOCTPOEHHUS U YTEHHS IPUHLIUIHNAIBHBIX U ONEPATUBHBIX CXEM 3aILUTHL,
TEPMUHOJIOTHEH B 00JacTHM pereidHOM 3almMThl M aBTOMAaTHKH,
BOIIPOCAMU JKCIUTyaTalluy PEJICHHOM 3aIlUThl M aBTOMAaTUKU

YueOHO-MeTOoANM4YecKOe U MHPOPMALIMOHHOE o0ecriedeHue y4eOHoi

JUCHUILIMHBI
OcHoBHas nuTeparypa
1. Peneiinas 3ammra >IEKTPOIHEPreTUYECKUX CHCTEM [DJNEeKTPOHHBIA pecypc] : ydebHoe
nocobue / M.B. AnnpeeB [u np.] ; coct. M.B. Annpees, H.}O. Pyban, A.A. Cysopos, A.C. I'yces, A.O.
CynaiimanoB. —  OmnektpoH. jgaH. — Tomck : TIIY, 2018. — 167 c¢. — URL:
https://e.lanbook.com/book/113201.
2. Peneiinas 3ammTa aJeKTpUUECKUX ceTel [DNeKTpoHHBIN pecypc]: yueb. mocodue / Lllermon
AN. - HoBocubupck : N3n-Bo HI'TY, 2015. - URL:
http://www.studentlibrary.ru/book/ISBN9785778226531.html
3. Peneiinas 3ammura B 3ajayax M YHpPaKHEHUSX : COOpHUK 3agay [DIeKTpoHHBIH pecypc] /
Tan¢unbes O.B. - HoBocubupck : N3n-Bo HI'TY, 2015. Pexxum JIOCTyIa:

http://www.studentlibrary.ru/book/ISBN9785778227514.html

JlononHuTeNbHAS IUTEPATypa
4. HOuaun, M. A. TokoBas 3aIuTa JIEKTPOYCTAaHOBOK : yyeOHoe mocobue / M. A. IOHnuH. —

2-¢ u3n., uctp. — Cankrt-IletepOypr : Jlanb, 2021. — 288 c¢. — URL.: https://e.lanbook.com/book/167892.
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5. Kopob6og, I'. B. Dnekrpocnabdxenue. KypcoBoe npoekrupoBanue : yuebnoe mocooue / I. B.
Kopo6og, B. B. Kaprasues, H. A. Uepemucunosa. — 3-¢ uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2021. —
192 c.. — URL.: https://e.lanbook.com/book/168632 .

6. Peneiinast 3ammra U aBTOMaruka 3JIEKTPUUYECKUX CUCTEM : yueOHOe MmocoOue / cOCTaBUTEIH
A. H. KoznoB [u np.]. — 4-e u3a., ucnp. — bmarosemenck : AmI'Y, 2017. — 160 c¢— URL:
https://e.lanbook.com/book/156460.

7. Mutpodanos, C. B. [IpaBuna ycTpoiicTBa 31€KTPOYCTAaHOBOK M TEXHUKA OE30MACHOCTH :
yaebnoe mocobue / C. B. MurpopanoB. — OpenOypr : OI'Y, 2018. — 107 c.— URL:
https://e.lanbook.com/book/159733

8. boapyxuna, C.C. [IpaBuiia ycTpoicTBa 3JIEKTPOYCTAaHOBOK. BOIPOCH M OTBETHI : y4eOHO-
npaktuyeckoe mnocobue / boapyxunma C.C. — MockBa : KnoPyc, 2022. — 288 c.— URL:
https://book.ru/book/940652

[NEPUOANYECKUE U3JAHUA

9. IIpoMblieHHAst SJHEpPreTUKa

10. N3Bectus Poccuiickoil akaeMuu HayK. DHEPreTuKa

WNHuTepHeT-pecypcesl
11. https://library.e.abb.com/public/b4fb4ec9b484c5afc12579200031c156/Spac810 Catalogue.p

12. http://www.rzia.ru
13. http://www.proektant.org/index.php?board=441.0
14. http://rzalab.narod.ru

MaTepuajibHO-TeXHHYECKOe o0ecreuyeHre y4eOHOH U CIMIITIMHBI
B nmpouecce ocBoeHHs OCHOBHOM 00pa3zoBaTenbHON mporpammel mo auciuiumie b1.B.JIB.12.1 «Pe-

JeiiHas 3almTa 1 aBTOMAaTHKa» UCIIONIb3YIOTCS HarJIsIIHbIE MaTepuabl, BHIYUCIUTENbHAS TEXHUKA, MYJIbTH-
MEIMIHBIA KOMIUIEKC IS TIOKa3a Mpe3eHTaluii, 1abopatopHoe obopynoanue. st caMocToATeIbHOM pa-
OO0TBI CTY/IEHTOB UCIIOJIb3YETCsI KOMIBIOTEPHBIN KJI1ACC C BBIXOAOM B HHTEPHET.

JIaGopatopHble pabOThl MPOBOAATCA B clelUaan3upoBaHHON aymutopun Ne523 «JlaGopaTtopus
«QnexTpocHabxeHue». /g npoBeneHus 3aHATHI ucnoib3yeTcs gadopatopHslil cteny 99 1M-C-K «Onek-
TPUYECKHE CTAHIMM U MOJCTAHIIMM, CUCTEMBI U CETH, PEJICHHAs 3allUTa U aBTOMAaTU3aLUs JJIEKTPOIHEPTre-
TUYECKUX CHUCTEM, 3JIEKTPOCHAOKEHUE», KOMIUIEKT Y4eOHO-HAITISIIHBIX MOCOOMM M IIakaToB, METOJUYe-
ckoe obecrnieueHue. [l mpoBeaeHUsT TPAKTUUECKUX U J1a00paTOPHBIX 3aHSITUH MCIIOJIB3YETCsl TaKKe KOM-
IJIEKC BUPTYAJIbHBIX JIAOOPATOPHBIX pabOT uid HU3Y4eHHs] OOOpYyIOBaHHUS AIIEKTPUUYECKUX IOACTAHIUN!
«M3ydeHne KOHCTPYKIIMU U MPUHIIUIIA PabOThl ycTpoiicTBa peneiinoit 3ammtel SPAC 810» B nmaboparopuu
«BupTyanbHble KOMIIEKCBI».

Jis n3ydeHust JUCUUIUIMHBI UCIOIb3YIOTCS 3JIEKTPOHHbIE OMOIMOTEKH:

- 3JIeKTpOHHO-OnbOMmoreyHas cucrema HUAY MUOU (cBuaetenscTBO 0 rocyaapCcTBEHHOM peru-
ctpaiuu 6a3bl gaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHuYeHHs] KOIMYECTBA MOJIb30BATENEH U
0€e3 orpaHUYeHHs CPOKa UCIIOJIb30BAHUSI PECYPCOB;

- DJIEKTPOHHO-0MOMMoTeuHas cuctema «KoHCynbTaHT CTyAeHTa» (00IIeCTBO C OTPaHMYEHHOW OTBET-
ctBeHHOCTRIO «Ilosmmrexpecypce»). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpeAocTaBiICHHUE JTOCTya K
INEKTPOHHOU OMONHMOTEKe K KOMIUlekTaM «MenuimHa. 3apaBooxpanenue. ba3zoBas komnekiusy, «Kauru
m3natenscrBa «Denukey, «M3aarensckuit njom MOMMWNy, «Kuuru nznarenscrBa «lIpocnekry: «MHOCTpaH-
HbIE A3BIKWY. .. 10 31.08.2022 1.;

- DJIGKTPOHHO-OMONIMOTeUHass cuctemMa «AKWOykce» (moroop Ne 09-21-910 or 02.07.2021 r.) Ha
npenocrasiieHue goctymna no 31.08.2022 r.;

- 3JIEKTPOHHO-OMOIMoTeuHas cuctema «Jlaup» (moroBop Ne 10-21-910 ot 16.07.2021 r. ToJbKO Ha
KHHTHY U37aTenbeTBa «JlaHby) Ha mpenoctaBienue aoctymna mo 31.08.2022 r.;
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- DIIEKTPOHHO-OMOIHOoTeuHas cucreMa «Jlaub» (morosop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH
IpYTUX U3AaTeNIbCTB-NIAPTHEPOB U3MaTenbCTBA «JIaHby) Ha mpemocTtaBieHue aocryna o 31.08.2022 r.;

- 3JIeKTPOHHO-OMGIHOTeuHas cuctema «FOPAMTY (morosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npeaoctasiienre aocrymna mo 31.08.2022 r.;

- JJEKTPOHHO-OMONMMoreyHas cucrema «KoHcynpTanT Bpada» (moroBop Ne 590KB/05-2021 or
01.06.2021 r.) Ha npenocraBienue noctymna mo 06.08. 2022 r.;

- 3JIeKTpOHHO-0nOMoTeuHas cuctema «BOOK.ru» (morosop Ne 56 ot 21.06.2021 r.) Ha npenocras-
nenue pocryna mno 31.08.2022 r.;

- Hay4Has dJieKTpoHHas Oubnmmoreka «elibrary» (morosop Ne SU-353/2022 or 14.12.2021 r.) Ha
npeaocTtapiienue aocrymna mo 31.12. 2022 r.

- MeXIyHapOoJHbIN oHnaiiH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.2021 r.) =Ha mpeno-

craByienue aocrymna mo 30.11. 2022 r.

yqeﬁHO'MeTOHH‘IeCKI/Ie PEKOMEHIAIUNA NJIA CTYACHTOB

3HaHMsI, TOTYYCHHBIC 110 OCBOCHHUIO JHUCIUILIMHBI, HEOOXOIUMBI TIPU OCYIIECTBICHUH TPOECCHO-
HATBHOHW JEATEeTbHOCTH OakasiaBpa, BBITIOJHEHUH BBHITYCKHON KBaTU(UKAIMOHHOW PabOTHl M M3YYEHUU OC-
HOBHBIX JIUCIUTUTHH O MPOQIIIIO MTOATOTOBKH.

st 5 PEeKTUBHOTO OCBOCHHS JUCIUILIMHBI CTYJCHTaM HEOOXOJHMMO IPOSBISATH HAMOOJBITYIO aK-
TUBHOCTh BO BpEeMs ayJUTOPHBIX 3aHSATHI, CIIEJ0BaTh YKA3aHUSM BEIYIIETO IMPEIOAaBaTElIs, BBITOIHITH
CaMOCTOSITEIIbHYIO PabOTy B 00beMe, YCTAHOBJICHHOM paboueii MporpaMMoi AUCIUILTHHBI.

JIEKIIMOHHBIE 3aHATHS COCTABIIIOT OCHOBY TEOPETUYECKOTO OOYUEHUS U MO3BOJIIOT C(hOPMUPOBATH
CHUCTEMAaTH3MPOBAaHHBIC OCHOBBI 3HAHMI IO JUCIUILUIMHE, TIO3BOJISIOT PAaCKPBITh HAHOOJIEe CIOXKHBIC, OCHO-
BOIIOJIATAIOIIINE BOTIPOCHI.

B xoJ1e TEKIIMOHHBIX 3aHATHN HAJICKHUT KOHCIIEKTUPOBATh Han0OJIee BaXKHBIC IMOJOXKCHUS H3ydae-
MO TEMBI, a TI0 OKOHYAHUH 3aHSATHUS 33]1aBaTh BOIPOCHI, BEI3BIBAIOIIKE 3aTPYIHCHUS C YCBOCHUEM paccMarT-
puBaeMoii TeMbl. PEeKOMEHIyeTcs mepel CIACAYIONUM JICKIIMOHHBIM 3aHSITHEM ITOBTOPUTH MaTephal pac-
CMOTPEHHON TE€MBbI, H3yYUTh COBPEMEHHYIO JINTEPATYPY, BHITIOJIHUTH CAMOCTOSITEIILHYIO pabOTy B 3aIaHHOM
o0BeEME.

[IpakTudeckue 3aHATHUS IO AUCIMILTAHE MO3BOJISIFOT MMPOBEPUTH YCBOCHHE TEOPETHUECKOTO MaTepH-
ana, GopMUPOBATh MPAKTHUECKHE HABBIKU M YMEHHS MO PYKOBOACTBOM MpenoiaBaTens, yriyOousoT, pac-
HIUPAIOT, ACTATU3UPYIOT MOTYYCHHbIE Ha JIEKIUU 3HaHUS. [IpakThyeckoe 3aHATHE MPEANOIaraeT BhIOIHE-
HUE TIO 33JIJaHUI0 U TI0J] PYKOBOJCTBOM IPETOABATEIISI OJHON HIJIM HECKOJIbKUX MPAaKTHYeCKuX padot. s
YCTICITHOTO BBIMTOJIHEHUS TPAKTHUSCKUX 3aIaHUN M OCBOCHHSI TUCITUTUIMHBI TIEPE]T KaXIbIM MPAKTHISCKUM
3aHATHEM HEOOXOJIMMO BBIYUYUTH TEOPETUYCCKHI MaTepHall COOTBETCTBYIOIICH TEMBI, HCIIONB3YysS KaKk KOH-
CIIEKT JICKITUH, TaK U PEKOMEHIyeMyIo TuTepatypy. [1o pe3ynbrataM BBITIOJHEHUS MPAKTHICCKONH pabOTHI
MIPOBOAMTCS OIIEHKA TEKYIIEH YCIIeBaeMOCTH, KOTOpasi CYMMUPYETCs K pe3yIbTaTaM aTTeCTalluy Pa3ielioB.

JlaGopaTopHble 3aHATHS MPEACTABISAIOT COOOW B OOMNBIIECH CTENEHH CAMOCTOSITETLHOCTH BBIMOJIHE-
HUE TadopaTOpPHBIX paboT, YIIyOsIOT U 3aKPeIUIaioT TeopeTHieckre 3HaHus. Ha 3Tux 3aHsATHIX ocBauBa-
I0TCS HaBBIKU HKCIIEPUMEHTAIbHBIX CIIOCOO0B aHalM3a JEeHCTBUTENLHOCTH, (POPMUPYIOTCS YMEHUS paboTaTh
¢ mpubopaMu U COBPEMEHHBIM 00opymoBaHueM. JlabopaTopHOE 3aHATHE MPOBOIUTCS B COCTABE aKaJeMHYC-
CKOH TPYMNIIBI ¢ pa3/ieJICHUEM Ha MOATPYIIbL. J[JIs YCIEeIHOTO BBIIOJHEHUS JTaOOPaTOPHBIX PabOT M OCBOE-
HUS TUCIUTUTHHBI CJISIYEeT 3HATh TCOPETUUYCCKUH MaTepHall COOTBETCTBYIOIICH TEMBI, YETKO CJICI0OBATh Me-
TOJIMKE BBHITIOJTHEHHMS J1a00paTOPHBIX padOT, BEIAHHON IpernoaBaTenieM. [1o pe3yabTaTam BBITIOTHEHHS J1a-
OopatopHOi pabOThI TPOBOAUTCS OLIEHKA TEKYIEH YCIeBaeMOCTH, KOTOpas CYMMHUPYETCS K pe3ylbTaTam
aTTecTalluu pa3/iesioB.
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CamocrosTenbHast paboTa noapasyMeBaeT moja coboi npopadboTKy TEOPETHUECKOT0 MaTepuasa ¢ uc-
MOJB30BAHUEM PEKOMEHAYEMOU JTUTEpPaTyphl MO TOM WM MHOM T€ME, MOCIEAYIOIUA OTYET MO0 pe3yIbTaTam
CaMOCTOSITENTLHOM paboThI B (hOopMe, YCTAaHOBICHHOH MPEIoIaBaTeIIeM.

CpenctBoM HMHGMOPMAIIMOHHON MOIIACPKKH OpPTaHU3AI[MH CAMOCTOSTEIHLHONW pabOTHl CTYIACHTOB B
paMKax ydeOHOHM NUCIHILIMHBI ABIAIOTCA WH(pOpManMoOHHO-00pazoBaTenbHas cpena (MOC), sanekTpoHHO-
o6ubnmoteunsie cuctemsl, qoctynasie BUTU HUAY MU®OU, aboHeMEHT U TepHoANKa.

JlJis BBITOTHEHUSI CAaMOCTOSITENIbHOM PadOThl CTYAEHTY HY>KEH JUOO JIOMAIllHUN KOMIIBIOTEp C J0-
CTYIIOM B HHTEPHET, JIN00 KOMIbIOTepHBIN Kiacc BII.

Kax b1l CTyIeHT uMeeT CBOM JIOTUH U naposib i Bxoaa B MOC.

Crynenrt, nonyuuBmnii menee 60% oT MakcuManabHOTO Oaiia 3a pa3fes JUCHUILUIMHBI UM IpoMe-
KYTOUHYIO aTTECTALMIO, CYNTAETCS] HEATTECTOBAHHBIM 110 JAHHOM JUCLUIUIMHE.

B pe3ynbrare ocBOE€HUS AUCHUILIMHBI CTYAEHTBI CIAIOT 3a4eT.

MeToanuyeckue peKOMEHIAUM AJIsl penoaaBaTeaen

Ha mepBoM 3aHATHH TIO JaHHOW y4eOHOHM JUCIUIIMHE HEOOXOIUMO O3HAKOMHTH CTYJICHTOB C IO-
PSAIKOM €€ U3y4eHUs], PACKPHITh MECTO U POJIb AUCHUUILUIMHBI B MPOIIECcCe MOATOTOBKH OakaiaBpa 1Mo Hampas-
JIEHUIO0 «YTIpaBJI€HUE B TEXHUUYECKUX CUCTEMAX», €€ MPaKTUYECKOE 3HAUECHHE, JOBECTH J0 CTYACHTOB Tpe-
O0oBaHMs Kadeapbl, OTBETUTh Ha BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATHUSM HEOOXOIMMO MPOAYMAaTh IUIAH €ro MPOBEACHUs, COIEP-
YKaHUE BCTYIUTEIbHON, OCHOBHOW M 3aKJIFOUUTEILHON YacTH JICKIUU, 03HAKOMHUTHCSI ¢ HOBUHKAMHU Y4eOHOU
U METOJUYECKOU JIMTEPaTyphl, MyOJIMKAIUSIMH TMEPUOJAMUYECKON TEYaTH MO TeME JICKIIMOHHOTO 3aHSATHSL.
YTOYHHUTH MJIaH MIPOBEACHUS TPAKTUYECKOTO 3aHATHS IO TEME JICKIIHH.

B Xoze JIGKIIMOHHOTO 3aHATHS MPEIOIaBaTeNb JOJDKEH Ha3BaTh TEMY, Y9eOHBIC BOIPOCHI, O3HAKO-
MUTbH CTYJ€HTOB C IEPEUHEM OCHOBHOH U JIOMOJHUTEIHON JINTEPATyphl IO TeMe 3aHATHs. PackpbiBaTh co-
JepKaHue y4eOHBIX BOIMPOCOB HEOOXOJUMO C aKIIEHTHPOBAHHEM BHUMAHHS CTYJEHTOB Ha MPAKTUYECKOM
MPUMEHEHUHU PAaCCMaTPUBAEMBbIX BHJIOB 3aIIUT U aBTOMATUKU B JIEKTPOIHEPTreTUUECKUX CUCTEMAX, a TAKKe
COBPEMEHHBIX YCTPOMCTBAX 3ALLUTHI 1 ABTOMATHKHU.

B xo71e n3noskeHus JEKIMOHHOTO MaTepralia ciaeayeT MPUBOAUTH Hanboliee IpKUe 1 3alTOMUHAIOIIIH-
€cs MPUMEPBI, 3aJ1aBaTh MO X0y M3JIOKEHHS JEKIIMOHHOTO MaTepuaia PUTOPUUYECKHE BOMPOCHI U CAMOMY
JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMU MBICITUTEIHHONU ACSITEIBHOCTA CTY/IEHTOB, IMOBBIIIE-
HUIO UX BHUMAHMS U HHTEpEca K MaTepuaiy JIEKIHNH, €€ coaepkanuio. [IpenogaBarenb 10MKEH pyKOBOIUTh
paboToii CTYACHTOB MO KOHCIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuasa, MoJ4epKUBaTh HEOOXOAUMOCTh OT-
paXeHUs B KOHCIIEKTaX OCHOBHBIX MOJOXKEHUH M3ydaeMol TeMbl. B 3akimiounTenbHON 4acTu JIEKIUU HeoO-
X0aUMO c(hOpMyIHpPOBaTh OOIIKE BHIBOJBI MO TEME, PACKPBIBAIOIINE COAEPKaHUE BCEX BOMPOCOB, MOCTAB-
JeHHBIX B JeKIud. OOBSBUTH TUIAH OYEPEIHOTO MPAKTUUYECKOTO 3aHATHS, JaTh KpaTKUe PEKOMEHIAlUU 10
MOATOTOBKE CTY/IEHTOB K MPAKTUYECKOMY 3aHSTHIO.

[Ipu moATroTOBKE K MPAKTHUYECKOMY 3aHSATHIO MIPEMNO/IaBaTeNt0 HE0O0X0AUMO YTOUHUTD TUTAH €T0 MPOo-
BEJICHUSI, POJAYMaTh MepeUYeHb 3ajad, MOJUICKAMNUX PEIICHUIO BO BPEMs MPAKTUYECKOro 3aHsATus. OKa3bl-
BaTh METOJMYECKYIO TTOMOIIb CTYJE€HTaM B IMOATOTOBKE K 3aHATHIO, BHITIOJHEHUIO JOMAIIHUX 3aJaHuil. B
X0J1€ MPAKTUYECKOTO 3aHATUS BO BCTYMUTEIBHOM CJIOBE PACKPBITh TEOPETUUYECKYIO M MPAKTUUECKYIO 3Ha-
YUMOCTh TE€MBI, ONPEEIUTh MOPSIOK €ro MPOBEASHUs, KOIUYECTBO pelraeMbix 3anad. LlemecooOpasHo B
XOJIe pelleHus 3a7a4 3a/1aBaTh 00yJaroIMMCs JOMOJHUTEIbHBIC U YTOUHSIOIINE BOMPOCHI C IENbI0 BBISIC-
HEHUsl TIyOWHBI 3HAHWN MO paccMaTpuBaeMoil TeMe. B 3akiIfounTeNhbHON YacTH MPAKTHUYECKOTO 3aHSATHUS
CJIeTyeT MOABECTH €T0 UTOTU: 1aTh OOBEKTHUBHYIO OIIEHKY OTBETOB KaXKJIOTO CTY/EHTA U y4eOHOUW TPYIIIBI B
1esioM. PackpbITh MOJOKUTEIBHBIE CTOPOHBI M HEJOCTATKU MPOBEAECHHOIO MPAaKTHYECKOro 3aHsaTus. OTBe-
TUTH HA BOMIPOCHI CTYIeHTOB. Ha3BaTh TeMy ouepeTHOTo 3aHSATHS.
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[Tpu moaroTroBke K 1a00paTOPHOMY 3aHITHIO TIPENOJABATEII0 HEOOXOANMMO O3HAKOMHUTHCS ¢ HOBEH-
MU HAyYHBIMH pa3pabOTKaMH, MEPUOANYECKOHN IMEYaThI0 10 TEMATHUKE 3aHSATHS IJIsi TOTO, YTOOBI TO/I-
YEepKHYTh BaXKHOCTh M3YYaEMBIX BOIPOCOB B 00JIACTH pPEJICHHON 3alIUTHl U aBTOMATUKH, 0003HAYUTH HEOO-
XOZMMOCTb 3HAHUSA U TMOHMMAHUS OCHOBOIIOJIATAIOUINX TEOPETUYECKHX BOIPOCOB, Kak Oaszuca Jjis mocie-
JYIOIIUX HAYYHBIX pa3pabOTOK M YCIEIIHOTO OCBOSHUS KBaM(UKAUK OaKaiaBpa Mo HAMPaBICHUIO «DJIeK-
TPOPHEPTETHKA U JCKTPOTEXHUKA». B Havyasne 3aHATHS HE0OX0AUMO YETKO 0003HAUNTh 11€JIh, TPEOOBAHUS K
BBINOJIHEHUIO JIAOOPAaTOPHBIX paboT, cofepkaHue oTdeTa 1o JabopaTtopHoi padote. Ilo pe3ynbpratam BbI-
MOJTHEHHUsT Ta00paTOPHBIX PadoT 1enecooOpa3Ho 3a/1aBaTh 00YUYAOIIUMCS JOTIOTHUTEIBHbBIC U YTOYHSIONIUE
BOIIPOCHI C IEJIBIO TOBBIIICHHUS TIIYOWHBI 3HAHHWHA 10 paccMaTpuBaeMoi Teme. Borpockl HE0OX0auMO To-
CTPOUTH TAKUM 00pa3oM, YTOOBI UX COJEPIKAHKE OTPAXKAIO HAHOOJBIIMM 00pa30M MPAKTHUECKOE MTPUMEHEe-
HUE pacCMaTPUBAEMbBIX BHJIOB 3allUT U aBTOMATHKH C HEOOXOJIUMOCTBIO TEOPETHYECKOro 000CcHOBaHMA. B
KOHIIE 3aHATHUS MPEINoJaBaTesb J0JDKEH OTBETUTh Ha BOIPOCHI CTYACHTOB, 0003HAYUTh HanboJiee BayKHbIC
BBIBOJIbI 110 TEMATHKE MPOBOAMMOTO 3aHSTHS.

[Tocne kaxIoro JEKIMOHHOTO, MPAKTUYECKOTO U JIAOOPATOPHOTO 3aHATHS HEOOXOIUMO CIENaTh CO-
OTBETCTBYIOIIYIO 3allUCh B XXypHajaX ydeTa MOCEMAeMOCTH 3aHSITHW CTYJACHTAMH, BBISICHHTH Yy CTapOCT
y4EOHBIX TPYIII MPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHSTUSAX. [[pOBOJUTH IPYIIIOBBIC M MHIUBHyaIbHbIC
KOHCYJIbTAIIMHM CTYJIEHTOB B XOJIC MX MOJTrOTOBKM K TEKYILIEH M MPOMEXYTOYHON aTTECTAIMU MO Y4eOHOH
JMCLUTUINHE.

B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYICHTHI CIAOT 3a4eT.

Crynenrt, nonyuuBmnii menee 60% ot MakcuManabHOro Oaiia 3a pasfen JUCHUILUIMHBL UM IpoMe-
KYTOUHYIO aTTECTAIHIO, CAUTACTCSl HEATTECTOBAHHBIM I10 TAHHOH TUCIHILIHHE.

[Tporpamma cocraBiena B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUDU u y4eOHbIM TIaHOM

10 HarpaBiieHUIo noArotoBku 27.03.04 YpasieHre B TEXHUYECKUX CUCTEMAX.

Pabouyro nporpammy cocTaBuJI AOLEHT < / I'ybarenxo M.C.
Z

Peniensent: noueHr / Edpemona T.A.

[IporpamMma omobpena Ha 3acemanuun YMKH 27.03.04 VYmpaBneHue B TEXHHUECKUX CHCTEMax OT
31.08.2021 rona, npotoxomn Nel.

y Vs, 7
[Ipencenarens yueOHO-METOIUUECKOW KOMUCCUHI fALL, Medenosa I0.A.
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