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Iesab ocBOeHUA Y4eOHOH TUCUUIIIMHBI

Ilens mpenogaBaHus AUCHHUIUIMHBL: (OPMHUPOBAHUE 3HAHUN B 00JIACTU PENICHHON 3aIUTHl U aBTOMa-
TUKH TEXHUYECKHX CHUCTEM, MPUOOPETCHHE CTYICHTaMU HABBIKOB pacueTa M MPOEKTUpoBaHus eneit P3u-
ADC, uzyueHnne MeToJI0B U TexHHUeCcKuX cpeactB P3nADC B COOTBETCTBUU C OCHOBHOW MPOQeCcCHOHATb-
HOM 00pa3zoBarenbHON MporpaMmMoil «YmpapieHue U HHPOpMATHKA B TEXHUYECKUX CHCTEeMax» (Hampaslie-
Hue noaroroBku 27.03.04 YnpapiieHne B TEXHUYECKHUX CHCTEMax), oOecrieunBaroliee 0akamaBpy BO3MOXK-
HOCTB OCYIIECTBIISITh PO(PECCHOHATBHYIO ICATEIBHOCTD COTJIACHO TPEOOBAaHUSAM NPOPECCHOHATBHBIX CTaH-
naptoB (24.121. «Cneunanuct no NpOEKTUPOBAHUIO aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBJIIEHUs TEXHOJIO-
TMYECKUMH IpoIieccaMu 00OBEKTOB MCIIOIB30BaHUS aTOMHOW 3Heprumy, 24.033. «CrnenuanucTt B o0iacTu
KOHTPOJIbHO-M3MEPHUTEIILHBIX IPUOOPOB U aBTOMATHKK aTOMHOM CTaHIIMN).

Mecto yueOHoi qucuuiuinabl B crpykrype OOII BO
Hucnumimna «CucTeMHas aBTOMAaTHKa W 3allUTay SBISETCS AUCHMILUIMHON BapUaTHUBHOW YacTH
npoecCHoHaNBHOTO MOIYJISl Y4eOHOrO IJIaHa, COCTABIEHHOTO B COOTBETCTBHM C 00pa30BaTeIbHbIM CTaH-
JApTOM TI0 HampasiieHHto moarotoBku 27.03.04 YnpapiieHne B TEXHUYECKUX cucTeMax (Mpoduib «Ypas-
JeHue U nHGHOPMATHKA B TEXHUUECKUX CHCTEMaX»).
[lepeveHp TUCHMILINH, YCBOGHHE KOTOPHIX HEOOXOAUMO CTYACHTaM /s u3ydeHus kypca «Cucrem-
Has aBTOMATHWKA W 3alIMTa» COCTABISAIOT JUCIHUIUIMHBI €CTECTBEHHOHAYYHOTO, 00menpodeccuoHanbHOro
Mozyns : Matematuka, @usnka, DIeMEHTHI U yCTPOHCTBA aBTOMATHKH, DIIEKTPOTEXHHUKA.
3HaHUs, TOJTYYCHHBIC 110 OCBOCHHIO JUCIUILUINHBI, HEOOXOAUMBI TPU OCYIIECTBICHUH Tpodeccho-
HAJIBHOMN JIeATeIbHOCTH OakalaBpa, BHIMOJHEHUH BBHIMTYCKHON KBaTU(UKALMOHHOW paOOThI U M3YYEHUU OC-
HOBHBIX JIUCUUIUIMH MO MPOQUIIIO MOATOTOBKH.
TpynoBble GyHKIMU MPOPECCHOHANBHBIX CTAHAAPTOB, KOTOPHIE CMOXKET YACTUYHO MPOJIEMOHCTPHUPO-
BaTh CTYJCHT MPU OCBOCHUU JTAHHOW TUCIUILINHBI:
- A/02.6. Pazpabotka PJI ACY TII anst OUAD (24.121, T1K-3);
- B/01.6. Ob6ecnieuenue sxcruryatannu CU, CA u anmapatypel CY3 Ha AC (24.033, [1K-2.1)

Komnerenuuu oOydarwmierocsi, popmupyembie B pe3yibTaTe OCBOCHHS AUCIIH-
IJINHBI
npogecCuoHaIbHBIC

3amauu ipodeccu-

y OO0BEKT WiIn
OHAJIBHON nes-

Kox u sanmenosa-
o0J1acTh 3Ha-

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIIN

tenbHOCTH (3I11) st HHE KOMIIETEHIIUN

VYyactue B pacue- | Cuctemsl u | [IK-3  Cnoco6en | 3-I1K-3 3HaTh: mpUHLIUIIBI pabOThl THIOBBIX

Tax U IPOEKTUPO- | CPEACTBA  aB- | OCYLLECTBIIATh IPOrpaMMHO-AINIAPATHBIX ~ KOMIUIEKCOB U

BAaHUU TOMaTU3aluM, | cOOp W  aHalu3 | yCTPOICTB

00BEKTOB Npodec- | ynpaBieHus, naHHbIX Ui pacue- | Y-IIK-3 Ymers: ocymecTBisTh cOop U aHa-

CHUOHAJIbHOM Jies- KOHTPOJIS, Ta, MPOU3BOJUTH | JIN3 UCXOAHBIX JAHHBIX JUISl pacyeTa U MpOoeK-

TEIBHOCTH B COOT- | TEXHUYECKOTO | pacdyeTbl M TPOEK- | THPOBAHUS CUCTEM U CPEICTB aBTOMATHU3ALINH

BETCTBUU C TEXHU- | IMarHOCTUPO- | TUPOBAHUE OT- | ¥ YIIpaBJICHUS

YEeCKUM 33J]aHHeM | BaHMA U MH- | AeTdbHBIX O5okoB U | B-IIK-3 Bnagers: CoBpeMEHHBIMH KOMIIbIO-
dbopmannon- YCTPOMCTB cUCTEM | TEPHBIMH CpEICTBAMH aBTOMAaTH3allUu U

HOTO olecre-

aBTOMaTHU3alluu 1

yIpaBJICHHUA 1A TIPOBCACHHUA TPOCKTHO-

YEHUS yIpaBJICHUSI. KOHCTPYKTOPCKUX M3bICKAaHUM
DKcruTyaTanus O6opynosanue | [1K-2.1 Crocoben | 3-1IK-2.1 3HaTh: Ha3HAYEHUE, TPUHITUTIBI
KOHTPOJIbHO- CHCTEM aBTO- | OCYIIIECTBIIATH JIEHUCTBUSI, TAPAMETPBI, aJITOPUTMBI paOOTHI
MU3MEPUTENIBHBIX MaTu3aluu, KOHTPOJIb M3MEPUTENBHOTO 000pyIOBaHUS U 000PY/I0-

2




npuOOpOB U aBTO-

maTtuku AC

yIpaBICHHUS,
KOHTPOJIS,
TEXHHYECKOI0
JIMarHOCTHPO-
BaHHs U UH-
dbopmarmon-
HOT'0
obecnieueHus

TEXHUYECKOTO CO-
CTOSIHUA U Oe3-
OIIaCHOM JKCILTya-
Taluu
obopymoBaHus
KHIInA u annmapa-
Typbl CY3 aToM-
HOU CTaHIINHU

BaHUS CUCTEM YIIPABIICHUS;, UMETh Oa30BBIC
3HAHUS B €CTECTBEHHOHAYYHBIX U TEXHUYE-
CKUX 00JacTAX MO MPOPUITIO NS TETHHOCTH.
V-IIK-2.1 YMmeTh: aHanu3upoBaTh, COCTaB-
JSTh ¥ KOPPEKTHPOBATh (DYHKIIMOHAIBHBIE,
CTPYKTYpHBIE U IPUHLIUIIUATbHBIC DJIEKTPHU-
YECKHUE CXEMbI U3MEPUTEIHHOM anmaparyphl,
CU, CA; nonb30BaThCd TEXHUYECKOM U HOP-
MaTUBHOW JTOKYMEHTALUEH.

B-I1K-2.1 Biagers: HaBpIKaMu 00XO0JI0B U IH-
ArHOCTHKHU COCTOSTHUS 3aKPEIUICHHOTO 000py-
JOBaHMsI; 0OecTieyeHueM METPOJIOTHYECKON
noBepku 1 nacnopruzaunu CU u CA.

33113'—[1/1 BOCIIMTAHHUSA, PCAJIU3YEMBIC B pPaAMKaX OCBOCHHUA THUCIHUIIJINHBI
B IIponecce OCBOCHUA ﬂaHHOI;'I JUCHUIINIMHBI pCATTU3YIOTCA CIICAYIOIUEC 3aa9 BOCIIUTAHHA:

Hanpasienune/ | Co3nanue ycio- | Mcnoab3oBanue BocnuTarteb- | BoBjieyeHne B pa3sHOIIIAHO-

neJIn BHii, o0ecrme4n- | HOT0 MOTEHUHMAJa Y4eOHBIX | Byl0 BHey4yeOHYI0 JesiTeslb-
BaIOLIUX AUCHUILINH HOCTh

IIpogeccuo- - hopmupoBanue | Vcnonp3oBanue BocnuTarenbHo- |1.Opranuzamust HayqdHO-

HaJIbHOE BOC- OTBETCTBEHHOCTH | T'O MOTEHIMANIa JUCHUILTUH MPO-  |[IPAKTHUYECKUX KOH(PEPEHIIUH,

NUTaHHe 3a npodeccuo- (eccoHaIbHOTO MOAYIIS [Tt KPYIJIBIX CTOJIOB, BCTPEY C BENY-

HaJLHBIN BBIOOD,
npodeccroHab-
HOE Pa3BHUTHUE U
npodecCuoHaIb-
HBIC PEIICHUS

(B18)

(GbopMHUpOBaHUs y CTYJACHTOB OT-
BETCTBEHHOCTH 3a CBOE Mpodec-
CHOHAJIBHOE Pa3BUTHE TOCPE]-
CTBOM BBIOOpA CTYJICHTAMHU HH]IU-
BUIyaJIbHBIX 00Pa30BaTEeIbHBIX
TPAaeKTOPUH, OpraHU3AIUU CH-
CTEMBI OOIICHHSI MKy BCEMHU
YY4aCTHHKaMU 00Pa30BaTeIbHOTO
mporecca, B TOM YUCIIE C UCTIONb-
30BaHHEM HOBBIX HH(OPMAILIHOH-
HBIX TEXHOJIOTHM.

IIUMU CIIEIUATUCTaMH TIPEIIPHU-
SITUA SKOHOMHYECKOTO CEKTOpa
ropoja 1o BOIpocaM TeXHOJIOT -
yeckoro juaepcrsa Poccun.

2. Yyactue B IOJArOTOBKE MyOu-
Kalluii B BBICOKOPEHTUHIOBBIX
peleH3UPYEMbIX HAYYHBIX W3/1a-
HUAX

Crtpykrypa u coaepxkaHue y4eOHOW AUCIUTIIHHBI
JuctunnuHa npenogaeTcs cryaeHTam B §-om cemectpe. OO0mas TpyA0€MKOCTh JTUCIUTIIIUHBI COCTaB-
et 3 3a4eTHBIX eauHunbl, 108 ak. gacos.

KajieHpapHbli IU1aH

Ne| Ne| HaumenoBanue pasjiena (re- | Buabl yueOHoii nesitenb- | Arrecta- | MakcumanbHbIH
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OOme cBemeHust o penevinoi | 14/ | 4 | 2/2 | 2 6 T1
3amuTte. TepMuHBI W ompene- | 2
nenusi. OCHOBHBIC BHUJIbI II0-
BpPEXKICHUN B 3JIEKTPOIHEpre-
THUecKux cucrteMax. OcoOeH-
HOCTH pacyeTa TOKOB KOPOTKO-
ro 3aMbIKaHHsS ISl LEJed pe-
JIETHOM 3aIlUTEL.

2 | ToxoBele 3amurtel. O6mue | 30/ | 14
MPUHIUIIBI TIOCTPOCHHUST TOKO- | 2
BbIX 3amuT. CriocoOnl obecrie-
YEHUs CEJICKTUBHOM pPabOThI
TOKOBBIX 3amuT. TokoBas OT-
ceuka. MakcuMaibHas TOKOBas
3ammra. TOKOBas TPEXCTyIEH-
yaras 3aluTa

22 4 |10

25

14/ | 2 |22 ] 2 8 T2

JuddepeHnmanbHbIe 3aUTHI.

4 | JlucTaHIIMOHHAS 3alUTa 14 2 2 2 8
5 | BammTel, ycranasiuBaembie Ha | 36 | 10 | 8 6 | 12
OTHENBHBIX DJIEMEHTaX »JJjeK-
TPOIHEPTETUYCCKUX  CHUCTEM.
ABTOMaTHKa  3JICKTPOIHEPIe-
THYECKUX CHUCTEM.

25

108 | 32 | 16/

6

Bua npomMeXyToYHOH aTTeCTAIAH 16 | 44 3

50

* - COKpalleHHOE HauMEeHOBaHUEe (hOPMBI KOHTPOJIS

falal CyMMa MaKCUMAJIbHBIX 0ajIoB JOJDKHa OBITE paBHa 100 3a CEMCCTP, BKIIKOYAs 3a4CT

COKpaH_IeHHOG HanMCHOBAHUC (1)OpM TEKYIICTO KOHTPOJIA U aTTeCTallun Pa3CJIOB:

O0o3HaueHHNEe ITosiHOE HAaUMeHOBaHHUE
T TectupoBanue
3 3auer

Coaep:xaHue JIEKIIMOHHOT0 Kypca

Tema Jekuum. Bcero YuebHo-
Bonpocsl, orpadaTeiBaemMble HA JIEKIHHU 4acoB | MeTOAMYECKOe
obecneyeHue
1 2 3
Jlexuus 1. OcHOBHBIE NMOHATHA U onpezeneHus. [IpuHIMIBI MOCTpOEeHUs Cu- 2 Oun [1-3]
CTEM PEJICHHOM 3aIUTHI U ABTOMATHUKHU. I [4-7]
Yro Takoe NmpoTHMBOABapUiiHAs aBTOMAaTHKa U peneiHas 3amuta? OCHOBHBIE 11 [8,9]
MOHATUS, TEPMUHBI U ONPEIEICHUS, XapaKTEPU3YIOLIUE CBOMCTBA CUCTEM pe- WP [10-13]
neiHoi 3amuTsl. O0IIKMe TPUHIUIBI TOCTPOSHUS CUCTEM PEIeHHOM 3aIuThl 1
aBTOMaTUKU. OCHOBHBIE BUJbI MOBPEXKACHUIM B AJIEKTPOIHEPIE€TUYECKUX CH-
cTemax.
Jlexnust 2. PacueT TOKOB KOPOTKUX 3aMbIKaHHH. 2 ON [1-3]
BekTopHbie AuarpaMMbl U pacueT TOKOB KOPOTKOT0 3aMblkaHus. OCOOEHHOCTH JAU [4-7]
pacyeTa TOKOB KOPOTKOTO 3aMBIKaHUS ISl peneHon 3amuThl. OgHodasHbie 11U [8,9]
3aMBIKaHUs B CETAX C TIIYXO 3a3€MJIEHHOUW U U30JUPOBAHHON HEUTPAIIBIO. WP [10-13]]




Tema jexuum. Bcero YuebHo-
Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU 4acoB | MeToaMYecKoe
o0ecneyenue

1 2 3
Jlexums 3. U3mepurenbHbie TpeoOpa3oBaTeIy B IEMAX PEICHHON 3alUThI 2 On [1-3]
TpancdopmaTopsl TOKa M HaNpsHKEHUS UL peleiHoi 3ammTel. KoHcTpyKius JU [4-7]
1 MapKUpOBKa BbIBOJIOB. CXeMbl 3aMelICHUS W BEKTOpHBIE quarpammsbl. [lo- 1A [8,9]
I'PEIIHOCTH TPAHCPOPMATOPOB. WP [10-13]
Jlexms 4. Cxembl COSTMHEHUSI BTOPUYHBIX OOMOTOK M3MEPUTEIbHBIX TPaHC- 2 On [1-3]
dopmaropos I [4-7]
CxeMbl COeTMHEHUSI BTOPUYHBIX OOMOTOK TpaHCHOPMATOPOB U OOMOTOK peie. 1A [8,9]
Koadduument cxemsl. WP [10-13]
Jlekuus 5. ToxoBsele 3amuThl. OOmIMe cBenenus. TOKOBas oTceyKa 2 On [1-3]
Tokossie 3amuTel. OOMIME MPUHLIUIBI TOCTPOSHHS TOKOBBIX 3aUT. CriocoOb JU [4-7]
obecrieueHus CeIEKTUBHON pabOThl TOKOBBIX 3aIlIMT. 1A [8,9]
ToxoBast orceuka. 3oHa nedcTBUS. CXeMbl TOKOBBIX OTCEYEK Ha IMOCTOSHHOM WP [10-13]
ornepaTuBHOM Toke. Tok cpabarbiBaHUSI OTceuku. HecernekTUBHBIE TOKOBBIE
orceuku. CrocoObl OOecrneyeHus] CEIEKTUBHOIO JEHCTBUS HECEIEKTHUBHBIX
TOKOBBIX OTCEYEK.
Jlexuust 6. MakcumalibHasi TOKOBas 3allUTa CO CTYNEHYATON XapaKTepUCTH- 2 OUn [1-3]
KOW BpEMEHHU cpadaThIBaHUSI. U [4-7]
MakcumanbHasi TOKOBas 3allliTa CO CTYIIEHYAaTON XapakTepucTukoi. CriocoObl 11U [8,9]
o0ecrieueHus CeNeKTUBHONU paboThl. CXeMbl MAaKCUMAaIbHOM TOKOBOW 3aIIUThHI WP [10-13]
C HE3aBHCHMOM BBIIEPKKON BpEMEHM CpabaThlBaHUs HA MOCTOSIHHOM OIepa-
TUBHOM TOKe. UyBCTBUTENHHOCTh MAKCHUMAJIbHOM TOKOBOW 3amiuThl. BwiOop
TOKa cpabaThIBaHUS U BBIIEPKEK BPEMEHM cpadaThIBaHUSI MaKCUMAaJIbHBIX TO-
KOBBIX 3aIIUT.
Jleknusa 7. MakcumanpHas TOKOBas 3alllUTa C 3aBUCUMOM OT TOKa XapaKTepu- 2 OU [1-3]
CTHKOI BpeMeHU cpadaTbIBaHUs. JU [4-7]
MakcumanbHas TOKOBas 3allldTa C 3aBACUMOW OT TOKAa XapaKTEPHUCTHUKOM. 1M [8,9]
Cnioco06s1 o0ecriedeHust CeNEeKTUBHOM pabOThI 3alTUT C 3aBUCHMOM OT TOKa Xa- WP [10-13]
paKkTepuCcTUKOI cpabaTbiBaHMsl. CXeMbl MaKCUMallbHOW TOKOBOW 3aIIUTHI C
3aBUCHMOM OT TOKA BBIJIEP’KKON BpeMEHU cpaOaThIBaHMsI.
Jlexuus 8. TokoBasi TpEXCTyNeHYaTas 3alluTa. 2 On [1-3]
Br16op mapamerpoB cpabaThiBaHMsI TpeXCTyneH4aTol 3amuThl. OlieHKa 4yB- JU [4-7]
CTBUTEIILHOCTH TPEXCTYIEHYATOM TOKOBOM 3alUThL. JMarpamma BBIIEpIKEK 11 [8,9]
BPEMEHH TPEXCTYNEHYATHIX TOKOBBIX 3aIIIUT. WP [10-13]
Jlexuus 9. TokoBast HallpaBJIEHHAs 3alUTA. 2 Oun [1-3]
Hasnauenue. Pene nampaBnenuss moimgHoctu. Cxema M BBIOOp MapaMeTpoOB JU [4-7]
cpabaThIBaHUsS MaKCHMaJIbHOW TOKOBOH HAIpaBJICHHOM 3allUThl. MakcuMalb- 1M [8,9]
Hasl TOKOBasl HAIIPABJICHHAs 3allUTa. TOKOBas HallpaBJIEHHAs OTCEUKa. WP [10-13]
Jlexuus 10. {uddepennmanbHble 3aIIUTHI. 2 Oun [1-3]
Haznauenwue. [Ipuniun aeiictBus npoaoiabHON mudPepeHInanibHON 3alIUThI. I [4-7]
Tok Hebananca. BbiOop mapameTpoB cpabaTbeiBaHusl MPOAOIBHON Tuddepen- 11 [8,9]
[IUAJIBHOM 3aIIUTHI. NP [10-13]
Jlexuus 11. JluctaHioHHas 3aIIMTA. 2 OU [1-3]
[Ipumenenne. 3onbl nericTBUs. CxeMa TPEXCTYNEHYaTOW JAMCTAHIIMOHHOM 3a- U [4-7]
IIUTHI HA TIOCTOSIHHOM OIEPaTHBHOM TOKe. BbIOOp compoTuBieHus cpabarhbl- I [8,9]
BAHUS U OLIEHKA YYBCTBUTEIBHOCTH JTUCTAHIIMOHHOMN 3aIMTHI. HP [10-13]




Tema jexuum. Bcero YuebHo-
Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU 4acoB | MeToaMYecKoe
o0ecneyenue
1 2 3
Jlexums 12.3amuThl, ycTaHABIMBaeMble Ha TpaHChOpMaTopax 2 On [1-3]
3ammThl, yCTaHABIMBAaEMbIe Ha TpaHC(HOpPMATOpax JUIs BBISBICHUS BHYTPEH- JU [4-7]
HUX ToBpexaeHui (tpedoBanus [1YD). ['azoBas 3amura. TokoBas oTceuka, 1A [8,9]
MaKkcUMaibHas TokoBas 3ammrta. uddepeHnnansHas 3amura TpaHchopma- WP [10-13]
topa. Toku Hebananca B nuddepeHnuanibHon 3amure Tpancdopmartopa. Bei-
60p mapameTpoB cpabaTeiBaHus. 3amuTa TpanchopmaTopoB oT BHEIHUX K3 1
neperpy3ok. Beibop nmapamerpoB cpabaTbIiBaHuUS 3alIUT.
Jlexnust 13. 3amutel auHUHN 3nekTponepenaun (tpedoBanus [1YD). 2 OU [1-3]
Buppl 3amuT, ycTaHaBIMBAaEMbIX Ha JIMHUSX AJIEKTPOIEpEayu ¢ HANPSKEHU- U [4-7]
em 35 kB u 110-220 xB. 11 [8,9]
1P [10-13]
Jlexuust 14. 3amutel snektpoasurarenei (tpedosanus [1Y D). 2 OU [1-3]
Buapl 3amur, ycTaHaBIMBAaEMbIX Ha SJIEKTPOJABHUTATENSX C HOMHUHAIbHBIM U [4-7]
HanpspkeHueM Boilie 1 kB. Cxemsl 3amuT, BbIOOp napaMeTpoB cpadaTbIBaHUs 111 [8,9]
Y IPOBEPKA YyBCTBUTEIHHOCTH 3aIIUT. WP [10-13]
Jleknus 15. 3anuTel TEHEPATOPOB. 2 OU [1-3]
Oco0eHHOCTH 3alUT TeHepaToOpoB, paboTaroUMX B OJIOKe C TpaHcopmaTo- U [4-7]
POM, U T€HEpPaTOpOB, Pa0OTAIOIINUX Ha COOPHBIE IIMHBI. 111 [8,9]
WP [10-13]
Jlexuus 16. ABToMaTu3anus 31EKTPOIHEPIETUUECKUX CUCTEM. 2 OU [1-3]
ABTOMATHYECKOE TIOBTOPHOE BKIIOUYEHHE Ha JIMHUSAX OJIEKTPOIEpeIadH. U [4-7]
Haznauenue. Boi6op napameTpoB cpabaTbiBaHUs. 111 [8,9]
ABTOMaTHYECKOE BKJIIOYCHHE pe3epBHOrO mutaHus. Beibop mapameTrpoB cpa- WP [10-13]
OaTbIBaHUS.
ABTOMaTHUYECKas YaCTOTHAs pa3rpysKa
IlepeyeHb NPaKTHYECKUX 3aAHATHH
Tema npakTuyeckoro 3ansitusi. Borpocel, orpadarsiBaemblie HA IpakTH- | Beero YueOHo-
YeCKOM 3aHATUHH YacoB | MeTOIHYECKOe
o0ecnieyenue
1 2 3
Temal,2. Pacuetr TOKOB KOPOTKHX 3aMbIkaHMs. 3MepuTenbHble peoOpa3oBa- 2
TEJIU B LEIAX PEJICHHOMN 3alUThI. OU [1-3]
CooTHOUIEHUSs! TOKOB M HAPSHKEHUH IPU KOPOTKHX 3aMBIKaHUSAX B JIMHUU U 32 I [4-7]
TpaHcpopmaTopamu co cxemamu coenuHeHuit Y/A-11 u A/Y-11. Cxewmsl co- I [8,9]
eIMHEHMsI U3MEPUTENbHBIX TpaHchopmaTopos. KoadduumeHT cxemsl. P [10-13]
Tema 3. ToxoBas TpexcTyneH4aras 3alura 2 Oun [1-3]
Pacuer TpexcrymeHuaToil TOKOBOM 3alIUThl OT MHOTO(A3HBIX KOPOTKHX 3a- I [4-7]
Mbikanuit (K3) B ceT ¢ 0IHOCTOPOHHUM MUTAHUEM. 11 [8,9]
Pa3paboTka pasHECEHHBIX CXEM 3alllHT. NP [10-13]
Tema 4. HanpaBienHas TokoBasi 3allIUTA. 2 OU [1-3]
Pacuer TOKOBBIX HampaBlIeHHBIX 3alIMT OT MHOrodasusix K3 B paananbHOi JAU [4-7]
CETH C ABYXCTOPOHHUM ITUTaHUEM 11U [8,9]
WP [10-13]
Tema 5. luddepennmanbras 3ammuta COOPHBIX HIHMH. 2 OU [1-3]
Pacuer nu¢depeHnnanbHOM 3aMThI IIHH. JU [4-7]
111 [8,9]




Tema npaxkTuyeckoro 3ansatusi. Bonpocel, orpadarsiBaemMble Ha IpakTH- | Beero Yu4eOHo-
YeCKOM 3aHATUHH 4acoB | MeTOAHYeCcKoe
o0ecneyenue
1 2 3
1P [10-13]
Tema 6. JluctaHiimoHHAas 3a1MTa TUHUHN 3JIEKTPOIIEPEIAUN. 2 OU [1-3]
Onpenenenue napameTpoB JUCTAHIITMOHHOMN 3aIlUTHI. I [4-7]
11 [8,9]
1P [10-13]
Tema 7. quddepernmansHas 3ammra TpaHcGopMaTopos. 2 OU [1-3]
Pacuer nuddepennuansHoil 3a1UTH TpaHCHOPMATOPOB. U [4-7]
I [8,9]
WP [10-13]
Tewma 8. 3ammTa 37eKTpOABUTATEIICH. 2 On [1-3]
Pacuer mapameTpoB 3alIUThI 3JIEKTPOABUTATEIEH. I [4-7]
11 [8,9]
WP [10-13]
Tewma 9,10. 3amuTa renepaTopos. 2 OU [1-3]
Pacuer mapameTpoB 3alIUTHI TEHEPATOPOB. I [4-7]
11 [8,9]
WP [10-13]
Ilepeyenb 1a00paTOPHBIX padOT
Tembl 1a0opaTopHBIX padoT. Bonnpocsl, oTpadarbiBaeMble Ha J1adopa- Bcero YueOHo-
TOPHOM 3aHATHH 4YacoB | MeTOAMYecKoe
olecrieyenue
1 2 3
MaxkcumanbHas TOKOBas 3alUTa/OTcedKa JIBYX JIMHUH 3JIEKTpoIeperadyu ¢ 2
OJTHOCTOPOHHHUM MTUTAHUEM
ToxoBas HalrpaBJIEHHAs 3aINATA JMHUM IEKTPOIIEPENAYN B KOJIBLIEBOU CETH 2
ITpononbHas nuddepeHnmanpHas 3amuTa JMHAN dJIEKTporepeiayn 2 EII:II E:;}
JIMCTaHIIMOHHAS 3aIUTa JIMHUH DJIEKTPOTIepelayd B CETH C JIBYCTOPOHHUM 2 M [8,9]
NUTaHUEM YIP [10-13]
JuddepennunanbHas 3ammra TpaHcpopmaropa 4
TokoBas 3amuTa 00paTHOH MOCIIET0BATEILHOCTH TpaHchopMaTopa 2
TokoBas 3amuTa HyJIeBOH NOCIEI0BATEIBHOCTH TpaHc(hopmaTopa 2
3aaHus VI CaMOCTOATEILHOM PadoThI CTYICHTOB
Bonpoch! 1J1s1 caMOCTOATEILHOT0 M3Y4YeHHS (3a1aHus1) Bcero YueOHo-
YacoB | MeTOIHYeCKOe
o0ecneyenue
1 2 3
Hcrounuku onepatuBHOro Ttoka. Kiaccudpukanus ¥ MapKUpOBKa pele.
OcoOenHocTH coeHEeHUsI 0OMOTOK TpaHC(OPMATOPOB TOKA, HAMPSIKEHUS 6
U pelne
— OU [1-3]
TpancopmaTopsl TOKa W HANPSHKCHUS UL peleiHON 3amuThl. TOKOBBIE TV [4-7]
3authl JIDII, cOopHbIX muH. MeToauka pacueTa U 001acTh IPUMEHEHUS. 10 M [8,9]
MeTto1ka NOCTPOEHUS MPUHIUITAAIBHBIX CXEM 3alIuT. VP [1 0:13]
Juddepennnanbable MpooiabHAast U IONepedHas 3anmra. MeToamuka pacue-
Ta U 00JIACTh IPUMEHEHHS. MEeTOIMKa MOCTPOSHHS MPUHIUITHATBHBIX CXeM 8

3aIIuT.




Bonpoch! 1J1s1 caMOCTOATEIBLHOI0 U3YYeHHs (3a1aHus1) Bcero Yu4eOHo-
4YacoB | MeTOoJHYecKoe

o0ecrnevyeHue
1 2 3
JucrannmonHas 3amuTa. MeToauka pacuera U 00JacTh MpUMeHeHus. Me- 8
TOJAMKA NOCTPOCHUS MPUHLIMIIUAIIBHBIX CXEM 3aILMT.
3amuThl TeHEPaTOpPOB, TpaHC(HOPMATOPOB, ICKTPOJIBUTATEIICH, IITMH CTaH-
UM 1 nojacraHuui. Meronnka pacuera. Meroauka nocTpOeHHs PUHIUITN-
aJIbHBIX CXEM 3aIlluT. 12

ABTOMAaTHKa MPEKPAIICHUs] ACHHXPOHHOTO pexuMa. ABTOMAaTHKa HOpMaib-
HBIX PEXHMOB 3JIEKTPOIHEPreTUYECKUX CUCTEM. Pe3epBupoBaHue NeiCTBUA
pENEHHOM 3alUTHI U BHIKIIFOYATEIIEH.

PacyerHo-rpaduyeckasi paboTa He NPeAyCMOTPEHA Y4eOHBIM INIAHOM

KypcoBasi paGoTa He npeaycMoOTpeHa y4eOHbIM IJIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH
B cootBercTBHU ¢ TpeboBaHUsIMU 0Opa3zoBatenbHoro crangapra HUAY MU®U no nHampasieHuro

noarotoBku 27.03.04 YnpapieHue B TEXHUUECKUX CHUCTEMaxX peain3alusi KOMIIETEHTHOCTHOTO MOAXOJa
MpeyCMAaTPUBACT MIUPOKOE HUCITOJIB30BAHUE B YICOHOM IMPOIIECCE aKTHBHBIX U MHTEPAKTUBHBIX (OPM IIPO-
BEJICHUSI 3aHSATUM:

1) pa3bop KOHKPETHBIX CHUTYallMil MpH PEIICHUH 33Jad MO0 KOHTPOJBHBIM 3aJIaHUSIM;

2) pa30op KOHKPETHBIX CUTyallud TpPU TPOBEIACHHUH JIEKIIMOHHBIX 3aHSITHIA;

3) BHeayIUTOpHYIO paboTy B paMKax TEKYIIUX BHEAYTUTOPHBIX KOHCYIbTAIlMi C 1enbio ¢op-
MUPOBAHUS U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YJAIOIIMXCSI.

B pamkax y4eOHBIX KypCOB MOTYT OBITh MPEAYCMOTPEHBI BCTPEUYU C MPEACTABUTEISIMU KOMIIa-
HUH, YHUBEPCHTETOB, TOCYIApPCTBCHHBIX W OOIICCTBEHHBIX OpPTaHM3aIfii, MacTep-KJIACChl JKCIIEPTOB U
CIEIUATTUCTOB.

HNudopmaniioHHble TEXHOJOTHH, HCIOJIb3yeMbIE MPH OCYIIECTBICHUH 00pa30BaTeIbHOTO MpOIleC-
ca 1o aucuuiinHe «CucTeMHasi aBTOMAaTHKA U 3alUTay!

1) camocrosTenbHas paboTa CTYACHTOB C UCHOIb30BaHHWEM MH(GOPMAIMOHHON CIpPaBOYHON CHUCTe-
me1 MOC;

2) akTuBHas paboTa ¢ COBPEMEHHBIMHU MaKeTaMU MPUKIATHBIX TPOrpaMM Jijisi 00pabOTKH pe3ysbTa-
TOB DKCIIEPUMEHTAJILHBIX JAHHBIX U B CUCTEME aBTOMATHU3UPOBAHHOTO JIJIsi pa3pabOTKH CXEM IIeTel penei-
HOW 3alIUThI.

[IpakTUueckass MOATOTOBKA MPHU pean3alii yueOHON AUCIUIUIMHBI OPTaHU3yeTCs IMyTeM MPOBeEe-
HUS MPAKTUYECKHUX 3aHATHIA, MPEAYCMATPUBAIONINX y4acTHE 00yYaIONINXCs B BBIMOJTHEHUH OTAENBHBIX dJIe-
MEHTOB paboT, CBSI3aHHBIX ¢ OynyIiel mpodeccnoHaNbHOM e TENbHOCTHIO.

[TpakTHdeckast TOJATOTOBKA TaK)Ke BKJIIOYAET B ceOs 3aHATHS JEKIMOHHOTO THUIIA, KOTOpPbIE Mpey-
CMaTpPUBAIOT Mepeaady yuyeOHol mHbopManuu oO0ydarmuMes, HeOOXO0IUMOM /ISl TTOCIEAYIOMIEro BBIMOJ-
HEHUsI paboT, CBSI3aHHBIX ¢ OynyIiei mpodeccuoHaIbHOM AeSITEIBHOCTHIO.

DoHI OLICHOYHBIX CPEACTB

(DOH,Z[ OLCHOYHBIX CPCACTB IO JUCHUIIINHC 06eCHe‘-II/IBaCT MMPOBEPKY OCBOCHUS INNIAHUPYCMBIX PC-
3ynbTaToOB 00y4eHUs (KOMIIETEHIIMH M UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYILIETO, PyOeKHOTO
" IPpOMCIKYTOYHOI'O KOHTPOJIA IO JUCIHUIIIINHEC.



CBs3b Mexay GOpMUPYEMBIMU KOMIETEHIMSIMU U JOpMaMH KOHTPOJIS UX OCBOEHUS IIPEJICTaBJICHA B

crenyromen Tadmie:
Kon u HaumeHoBaHue
Ne n/mn HanMeHOBaHHE KOHTPOJIHMPYEMBIX HanmeHoBaHue
HHIMKATOPA 10CTH-
pa3nesioB (TeMbl) . OLIEHOYHOI0 CPeACTBA
KEHUs] KOMIIeTeH Ui
Bxo1HOW KOHTPOJIb
. KpaTKhe OTBEThI Ha BO-
1 BxoaHo# KOHTpOJIb
IIPOCHI, MUCBMEHHO
ATTecranys pa3aenoB, TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH
2 OOmue cBeneHuss O peIerHON 3aluTe. YCTHBIN O1poc B popme
Tepmunbl u onpeneneHus. OCHOBHbIE cobecesi0BaHuS;
BHJIbI IIOBPEXKACHUN B JJIEKTPOIHEPIeTH- Tect — 1, nucbMeHHO
yeckux cucremax. OcobeHHOCTH pacueTra
PasteTd | 3.11K-3, V-TIK-3,
TOKOB KOpPOTKOT'O 3aMbIKaHUs i Lesen B-TTK-3:
(v} (V] b
peneiiHol 3amuThl. TOKOBBIE 3alUTHI. 3-IIK-2.1. V-ITK-2.1
OO01ye MpUHLIMIIBI TOCTPOEHUSI TOKOBBIX - o
B-TIK-2.1;
3ammr. CrnocoObsl oOeclieueHUsl CeJieK-
TUBHON pabOThl TOKOBBIX 3aluT. Toko-
Bas oTcedyka. MakcumanabHas TOKOBas
3amuTa. TokoBas TpexcrymneHyaTas 3a-
IINTA.
3 Huddepenumansapie 3ammTel. Juctan- 3-I1K-3, V-IIK-3, YCTHBIN O11poC B popme
LIMOHHAs 3alUTa. 3allUThl, YyCTAHABINBA- B-TIK-3; cobece10BaHuS;
eMBbIC Ha OTICNBHBIX dJIeMeHTax 3ekTpo- | 3-11K-2.1, YV-TIK-2.1, | Tect — 2, nuchbMeHHO
SHEPreTUYecKUX CUCTeM. ABTOMaTHKa B-TIK-2.1;

AJIEKTPOIHEPTETUYECKUX CUCTEM.

HpOMC)KYTO‘IHaH aTTeCTanusia

4 3ayer 3-11K-3, V-IIK-3, Bomnpocsr k 3auety (yct-
B-TIK-3; HO)
3-11K-2.1, V-TIK-2.1,
B-TIK-2.1;

B kauecTBe 011€HOYHOTO CPEJCTBA TEKYLIETO KOHTPOJISL UCIIONB3YIOTCS YCHHbLLL ONPOC.
B kauecTBe 01I€HOYHOTO CPECTBA ATTECTAIIMH pa3/iesia UCIIONIb3YIOTCS mecmeol.

Jl1s mpoMeXXyTOUHOM aTTecTallu NPeayCMOTPEHBI 8ONPOCHL 015 3a4ema.

[To uroram oOy4deHUs BEICTABIISCTCS 3aUem.

BOHpOCBI BXOIHOT'O KOHTPOJIA
. Kakue CYHICCTBYIOT BUBI HOBpC)K,Z[CHI/Iﬁ B DJICKTPOIHCPICTHICCKUX cucreMax?

. Kakue cymiecTByroT peskuMbl pabOThI 2JIEKTPOIHEPTETUUECKUX CUCTEM?

. Uto Takoe KOpOTKOE 3aMbIKaHHE?

. Kakue Buibl KOpOTKMX 3aMbIKaHU CYHIECTBYIOT?

. UeM oTIMYaroOTCsl HECUMMETPUUHBIE KOPOTKHUE 3aMbIKAHHUS OT CHMMETPUYHOT0?
. UeM oTimyaeTcs nomnepeyHasi He CHMMETPHS OT TPOIOJIbHON?

~N o OB~ WD -

. Kakoe Bo3jeiicTBuEe OKa3bIBaeT TOK KOPOTKOTO 3aMBIKaHUSI Ha TOKOBEIYIIIHE JIEMEHTHI U TIPOBO/I-
HUKU?

8. Urto Takoe ylapHbIi TOK U OT Y€ro 3aBUCUT €ro BeInYrHa?

9. Kakue cymiecTByIOT IpakTUIECKHE METO/IbI pacieTa TOKOB KOPOTKOTO 3aMbIKaHUS?

10. Ot kakux mapaMeTpoB U KaKUM 00pazoM B clydae KOPOTKOTO 3aMBIKAHUS B DJIEKTPOIHEPreTHYe-
CKOM CHCTEME 3aBUCHUT BEJIMYMHA TOKA KOPOTKOTO 3aMbIKaHUs?
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Bonpocs! Tekyiero KOHTpos

. O01Ire MpUHITUIIBI ITOCTPOCHUSI CHCTEM PEJICHHOM 3alUThl U aBTOMATHUKH.

. OCHOBHBIE BU/IbI TOBPEXKIACHHUN B 3JIEKTPOIHEPIETUUECKUX CUCTEMAX.

. BekTopHBIE AUarpaMMbl U pacdeT TOKOB KOPOTKOT'O 3aMbIKAHHUSL.

. OcobeHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHUS JJIS IeJIel peNieiiHOM 3alUThI.

. OgHodazHbIe 3aMBIKAHUS B CETAX € TIYXO 3a3eMJIEHHOM U U30JIMPOBAHHOM HEHTPAIIBIO.
. BexropHble quarpaMMbl U pacueT TOKOB.

. Tpancdopmaropsl TOKa U HAPSDKEHUS AJIs PeNeHHON 3aIIUThI.

. KoHcTpykiins u MapKupoBKa BBIBOJIOB TPaHC(HOPMATOPOB TOKA.

. CxeMbl 3aMelleHusl U BEKTOPHBIE TarpaMMbl TpaHCPOPMATOPOB TOKA.

. [lorpemHocTu TpanchopmMaTopoB TOKa.
. CXeMbI COeTMHEeHUS BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA U OOMOTOK perie.

12. KoaddunueHnt cxemsl Kak (GaKTop, BIUSIOMINN Ha YyBCTBUTEIBHOCTD 3aIUTHI.

13. ToxoBble 3amuThl. OOIIME MPUHLIUITBI HOCTPOCHHUS TOKOBBIX 3aILUT.

14. Cnioco0OsI 0oOecTieueHHs CEJICKTUBHON PabOThl TOKOBBIX 3aIIUT.

15. TokoBas oTceuka. 30Ha IEHCTBUS.

16. CxeMbl TOKOBBIX OTCEUEK Ha MOCTOSSHHOM OTIEPAaTUBHOM TOKE.

17. Tok cpabaTeiBaHusI OTceukH. HeceaekTuBHBIE TOKOBBIE OTCeUkH. CriocoObl oOecreueHus Cenek-

THUBHOT'O JICMCTBUS HECEICKTUBHBLIX TOKOBBIX OTCEUCK.

18. MakcumalibHasi TOKOBasl 3allliTa CO CTYMEHYATOH XapakTtepucTukoil. CriocoObl obecriedeHus ce-

JIEKTUBHOM pabOTHI.

19. Cxembl MAaKCUMAJIBHON TOKOBOW 3aIlIUTHI C HE3aBHCHMOK BBIJICPIKKON BPEMEHU cpabaThIBAaHUS HA

IIOCTOSITHH

OM OIICPATUBHOM TOKC.

20. IIYBCTBI/ITGJ'IBHOCTB MaKCHMaJIbHOM TOKOBOM 3allIUThI.
21. BH60p TOKa Cpa6aTbIBaHI/I${ U BBIJICPIKCK BPCMCHU Cpa6aTI>IBaHI/I${ MaKCHUMAaJIbHBIX TOKOBBIX 3alllHT.

22. MakcuMmalibHasi TOKOBas 3allIUTa C 3aBUCUMOM OT TOKa XapaKTepUCTHKOM.
23. CnocoObl obecrieueHus CeIEKTUBHOM paboThI 3allUT ¢ 3aBUCUMOM OT TOKa XapaKTepUCTUKOM cpa-

OaTbIBaHUS.

24.

BaHU.

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

CxeMbl MaKCUMaJIbHOM TOKOBOM 3aIIUTHI C 3aBUCUMON OT TOKA BBIJEPKKOH BpeMeHU cpaldaTbl-

TokoBas TpexcTyneH4aras 3aiura.

Br16op napameTpoB cpabaTbIBaHUS TPEXCTYIEHYATOMN 3aLUTHI.

OneHka 4yBCTBUTENBHOCTH TPEXCTYIIEHUATOM TOKOBOW 3aIUTHI.

JlnarpaMMa BBIIEPIKEK BPEMEHHU TPEXCTYIIEHYAThIX TOKOBBIX 3aILIUT.

ToxoBas HampaBieHHas 3amuTa. Haznauenue.

Pene nanpaBneHust MOIIHOCTH.

Cxema 1 BBIOOp MapaMeTpoB cpadaTbiBaHNs MaKCHUMaJIbHOW TOKOBOW HAlpaBJIECHHOW 3alUTHI.
ToxoBast HalpaBIEHHAs! OTCEYKa.

JluctaHmmoHHas 3anyra. 30HbI ICHCTBHUS.

CxeMa TpexcTyneH4aTol JUCTaHIMOHHOM 3alIUThl HA TOCTOSIHHOM OIIEPaTUBHOM TOKE.
Br16op conpoTuBiieHus cpabaThIBaHUS U OLIEHKA UyBCTBUTEIBHOCTH AUCTAHIIMOHHOM 3alllUTHI.
Huddepennunanbuble 3anmTel. Haznauenue.

[Tpuniun neiictBus nponoasHON AuddepeHInanbHOM 3aMThI.

Br16op napameTpoB cpabaTbIiBaHUS MPOAOIBHON Ju(GepeHInaTbHOM 3auThI.

3amuThl, ycTaHABIMBAaeMble Ha TpaHchopMaTopax ISl BBIABICHUS BHYTPEHHUX MOBPEXKICHHM

(TpedoBanus [1YD).
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40. I"'a3oBast 3amura.

41. TokoBas oTce4yka, MaKCUMaJIbHAas TOKOBAs 3allUTa.

42. luddepennmanpHas 3anmra Tpanchopmaropa. Toku Hebananca B auddepeHnnanbHoM 3ammre
Tparcopmaropa.

43. 3amura Tpancpopmaropos ot BHemHMX K3 u meperpys3ok. Breibop mapamerpoB cpabaThiBaHUS
3aIIHT.

44, 3amuTel TUHUHN dekTporiepeaaun (Tpedosanus [1Y9).

45. Buzpl 3aUT, yCTaHABIMBACMbBIX Ha JIMHUSX dJIEKTporepenadyn ¢ Hanpsokenuem 35 kB u 110-220
kB.

46. 3amuThl deKTpoaBurarenei (tpedosanus [1YD).

47. BuJpl 3aIIUT, YCTAHABIMBAEMBIX HA AJICKTPOJBHUTATENIIX ¢ HOMHHAIBLHBIM HAIMPSHKCHUEM BhIIIE |
kB.

48. CxeMbl 3alIHT, BHIOOP apaMeTpoOB CpabaThIBaHUS U MPOBEPKA YYBCTBUTEIHHOCTH 3aLIHT, YCTa-
HABJIMBAEMBIX Ha AJICKTPOABUTATEISIX ¢ HOMUHATBHBIM HaNpsoKeHUeM Bhimie 1 kB.

49. 3amuThl reHepaTopoB. OCOOEHHOCTH 3aIlUT TEeHEPATOPOB, padOTAIIMX B OJIOKE ¢ TpaHchopma-
TOpPOM, ¥ TEHEPATOPOB, pabOTAIONIMX HA COOPHBIC LITHHBI.

50. ABTOMaTH4YeCcKOe IOBTOPHOE BKIIFOUCHHE HA JIMHUX AeKTponepeaayn. Haznauenue. Beibop na-
paMeTpoB cpabaThIBaHUSI.

51. ABTOMaTHYeCKOE BKIFOUCHUE PE3EPBHOTO MUTaHMs. BpIOOp mapamMeTpoB cpabaThiBaHuUsI.

52. ABTOMaTH4ecKas 4acTOTHAs pasrpysKa.

TecToBbIe 3a/1aHUd

Tecr - 1 O61mue cBeneHus o peneHon 3anure. OCHOBHBIE BUJIbI IOBPEXKIEHUHN B 3JIEKTPOIHEPreTH-
yeckux cucremax. OCOOEHHOCTH pacdyeTa TOKOB KOPOTKOT'O 3aMBIKAHMS JUIsl PEJICMHON 3aniuThl. TOKOBBIE
3aIUTHI

1. KakoBo 0CHOBHOE Ha3HaueHUE pesieiiHOM 3aInuThI?

a) BBISIBJIGHUE ITOBPEX/ICHUS U ICHCTBHE HA OTKJIIOYCHHE BBIKIIIOYATENel s OT/AEICHUs OBPEXICH-
HOT'O 2JIEKTPOIHEPIeTHUECKOTO OOBEKTA.

0) BBISIBJICHHE YTSXKEIEHHOTO pexnma paboThl U Bbljaua HHPOpMALMK O HEM — JAEWCTBUE HA CUTHAJ.

B) BBISIBJIEHUE MOBPEXK/ICHUS U BblJ1aua HHPOpPMAIK O HEM — IEWCTBHE HA CUTHAI.

T') BBISIBIIEHUE YTSDKEIEHHOTO pekUMa paboThl M ACMCTBHE HAa OTKIIIOYEHHE BBIKIIIOYATENIeH AJs OTe-
JICHHS MOBPEXKJCHHOTO MNIEKTPOIHEPTETHUECKOIO OOBEKTA.

2. BeiOepure  MyHKT, COOTBETCTBYIOIIMI  ONUCAaHUIO  TpPeOOBAHUSA  CeNeKMUBHOCMU,
IIPEBABISEMOrO K PEIEHHON 3amuTe?

a) peseiiHas 3aluTa J0JDKHA ONpPeeNIATh MOBPEXKIEHHBIN 2JIEMEHT U M0JjaBaTh KOMaH/Ay Ha JIOKaJIu-
3alUI0 (OTKJIIOYEHUE) ITOTO IEMEHTA BBIKIIIOYATENAMH, OJIMKAWIIMMU K UCTOUHUKY ITUTAHUSI.

0) peneitHas 3amuTa JOJKHA ONPEAEIATh MOBPEKICHHBIN 3JIEMEHT U 110/1aBaTh KOMaHAY Ha JIOKaIu-
3a1MI0 (OTKJIFOYEHHE) UCTOUHUKA TUTAHUSI.

B) pelieliHas 3aliuTa JOJKHA ONPeeNsITh MOBPEXKACHHBIN IEMEHT U 10/1aBaTh KOMaH/y Ha JOKaJu-
3a1MI0 (OTKJIFOYEHHE) ATOTO 3JIEMEHTA BBIKIIIOUATENIIMU, OMMKaUIIUMHU K MECTY TTOBPEXKICHUS.

I) peneiiHas 3alluTa J0JKHA ONpPENeNsITh MOBPEKACHHBIN 2JIEMEHT U MoJlaBaTh KOMaH/y Ha JIOKaJlH-
3210 (OTKJIIOYEHHUE) ITOTO AIEMEHTA BBIKIIIOUATENSAMH, OIMKAUIIIMMU K IIEKTPO-TIPHEMHUKAM.

3. Kakue 3alllUThI HAa3bIBAKOTCA OTHOCHUTCIBHO CEIICKTUBHBIMU?
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a) 3TO 3allMThI, KOTOPbIE O NMPUHLUITY JEHCTBUS PearupyroT Ha MOBPEXKIEHUS TOJIbKO Ha 3alluIlae-
MOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYEHHYIO 3aLUIIAEMYIO 30HY, M IIPH 3TOM MMEIOT HauOOJBIIYIO U3 BCEX
3aILUT BBIIEP/KKY BPEMEHH.

0) 3TO 3alUThl, KOTOPbIE 110 PUHLMITY JEHCTBUS pearupyroT Ha NOBPEXKACHUS TOJIBKO Ha 3allMIae-
MOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYCHHYIO 3aIIMIIAEMYIO 30HY, U HE TPEOYIOT MPH 3TOM BBIJIEPKKU BpeMe-
HU, Tak Kak npu K3 Ha «uyXux» yyacTkax OHU HE IPUXOAST B JEHCTBUE.

B) 3aIUTHI, CEJIEKTUBHOCTb JICHCTBUS KOTOPBIX 00ECIIEUNBACTCS CTYIIEHYAaThIM BEIOOPOM ITapaMeTpoB
cpabaThIBaHUs 3aIUT HECKOJIBKHMX 3JIEMEHTOB II0 OTHOILEHHIO K 3alllUTe CMEXHOIO 3JIeMEHTa (Hampumep,
BBIJICPKEK BPEMEHH).

I') 3aIIUThl, CEJIEKTHUBHOCTh JCHCTBUSA KOTOPBIX OOECIEYMBAETCS IJIABHBIM BBHIOOPOM IapaMETpPOB
cpabaThIBaHUS 3aIIUT HECKOIBKHUX AJIEMEHTOB I10 OTHOIICHHIO K 3alIUTe ONMbKaiIIell K MICTOYHUKY TTUTaHUS

(Harpumep, BbIIEP)KEK BPEMEHN).

4. KakoBa BepHas CTpyKTYpHYIO cxeMy peieiiHoi 3amuTsl? Ha pucynke 0003HaueHbI:
UII - u3amepuTenbHBIN Mpeodpa3oBaTeb;
NO - u3mepuTenbHbIil Opray;
JIY - nornyeckas 4acTh;
CO - curHajibHBbIN Opray;
N - ucnonHUTENbHBIE YIEMEHTHI.

y . [
—D— Jamumaemblii 00bLeKT L] JampmaeMblii 06 beKT
Ul (N}
’—‘ Cco '—‘ I—‘ CcOo v—|
3 L] HI no i) J4 HO HII
a) 0)
Q Q Q Q,
3ammmaeMelii 00beKT Jammumaemslii 00beKT
Ulr vl
(] ]
CcO J4 Ho HII JY us HO HI1
B) r)
S. UTto Ha3pIBae€TCSI HOMUHAIBHBIM K03 uiimeHnTom Tpanchopmaiuu Tpaachopmaropa Toka?

a) OTHOIICHHUEC BTOPUYIHOI'O K IICPBUIHOMY HOMHWHAJILHBIX TOKOB n

mm

2 nom

Lnom

Luom

m

0) OTHOIIEHHE NEPBUYHOTO KO BTOPUYHOMY HOMHHAJIbHBIX HANPSHKEHUH n, =

2 nom

2 Hom

mm

B) OTHOIICHHE BTOPUYHOI'O K IEPBUIYHOMY HOMUHAJIbHBIX HaHpH)KeHHfI n =

Lnom

12



|
T') OTHOIIICHHE IEPBUYHOTO KO BTOPHYHOMY HOMHUHAJIBHBIX TOKOB n =~ = —2—

mm

2 Hom

6. Uto Ha3bBaeTCsd HOMUHAIBHBIM KO3 dumueHToM TpaHcopmaruu TpaHchopmaropa
HanpspKeHus?

a) OTHOILICHWE YHCET BUTKOB OOMOTOK n = —-,

W,

A€ w; - 4YUCJIO BUTKOB HCpBI/I‘lHOﬁ O6MOTKI/I; Wy - 4YHUCJIO BUTKOB BTOpI/ILIHOI\/'I OOMOTKH.

1nom

6) OTHOIICHHUE NEPBUYIHOI'0 KO BTOPUYHOMY HOMHWHAJIBHBIX HaprI)I(eHI/Iﬁ n =

mu

2 nom

2 nom

B) OTHOIICHHUE BTOPHUYHOI'O K IEPBUYHOMY HOMHHAJIbHBIX HaHpH}KeHI/Iﬁ n. =

H

Lnom

Luom

I‘) OTHOIICHUC IICPBUIHOIO KO BTOPUIHOMY HOMHUHAJIBHBIX TOKOB n =~ =

2 nom

7. UYro HazbIBaeTCs KOAPPHUIMEHTOM BO3Bpara pee?

a) OTHoLIEHNE TOKA cpabaThiBaHus |, K TOKY Bo3BpaTa pene lqp, k, = —.

&

|
p
|

6) OTHOLEHNEe CyMMbl MUHUMAIBHON | pmin 1 MAKCUMaNbHOU |pmax YCTABOK TOKa cpabaTblBaHUS K

o+
cp min cp max

L4

TOKY BO3Bpara pene lg,, k, =

B) OTHOLIEHNE Pa3HULBI MAKCUMAIBHOH | pmax 1 MUHUMAIBHOH | pmin yCTABOK TOKa cpaOaThbIBaHUS K

cp max cp min

@

TOKY BO3Bpara peine lg,, k, =

r) OTHomeHue ToKa Bo3Bpara pene g, k Toky cpadaTbiBanus g, k, =

8. BriGepute cxemy coenuHEHUs] BTOPHYHBIX OOMOTOK TpaHC(HOPMATOpPOB TOKa C OOMOTKaMHU
perne, MO3BOJISIONIYIO BBIMOJHUTH TOKOBYIO 3aIIUTY OT 3aMbIKaHUM Ha 3€MIIIO B CETAX C IIYXO 3a3€MJIEHHOU
HEUTpPAaJbIO.

A B C M kA1

J L
M kA2

L

TAa E TAc

i 1 x4

4 .

a)

13



A B C
n
( kA1 —
C ) * TAc TAa TAb TAc kAo
e
B) r)
a) BApUAHT a).
0) BapuaHr 0).
B) BapUaHT B).
') BapUaHT I).
9. Kakoit popmymnoii ompenensieTcss TOK cpadaTbIBaHUS pejie MAKCUMAIILHON TOKOBOM 3alllUTHI
nuHun?
k -k -k
a) ILp = kK nmm pa6 max *
k -n
6) I(p = - = pa6 max *
k}( : k("f kcx
k -k -k
B) Icp — H c3 cx
k -n -
6 mm pa6b max
k -k -k _-n
r) I(‘p = pa6 max *

rae k, - kK09 OUIMEeHT HaIe)KHOCTH; Kk - KOAQQHUIMEHT caMo 3amycKa Harpy3Ku;

k. - KoOOpPHUIHEHT CXeMBbI COEAMHEHUS] BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB TOKA ¢ OOMOTKaMH pelie;

c

k, - koo duieHT Bo3Bpara pene; n, - kodpduiuent tpanchopmanuu Tpanchopmaropa ToKa;

m

- MaKCUMaJIbHBIN pabOYMil TOK B JIMHUU.

pab max

10. Jisa  oOecriedeHus MpaBWIbHONM pabOThl MaKCMMalbHOM TOKOBOM  3aIlMTHl  BpeMs
cpabaTbIBaHU 3allUThl, HauboJIee yJaJleHHON OT UICTOYHHMKA TUTAHUS, TIPUHUMAETCS?

a) paBHbIM O c.

0) MaKCUMAaJbHBIM.

B) MUHHUMAJIbHBIM.

) paBHBIM 5 C.

11. UyBCTBUTEIHHOCTH 3aIUTHI OIEHUBAETCS 3HAYCHHEM KOA(P(UIIMEHTa YyBCTBUTENBHOCTH. [10

Kakoil popmyrie onpenensieTcs 3HaueHue KodpuueHTa YyBCTBUTENbHOCTH k7
(2)

a) kq _ k3 min
IL‘S

6 ch

) kz = (2).
54

B) k, = —.

14



|
r) k, = —*.
54

2
I()

roe I ... - MUHHUMaJIbHOC 3HAYCHNE TOKAa KOPOTKOI'O 3aMbIKaAHUA; I - TOK Cpa6aTBIBaHI/I$I 3alllUTHI.

c3

12. Uem obecrieunBaeTcs CENEKTUBHOCTD ACHCTBUSI TOKOBOM OTCEUKH?
a) BBIOOPOM yCTaBOK BpEMEHU CpadaThIBAHUSI 3AIUTHI.

0) BEIOOPOM yCTaBOK TOKa cpabaThIBaHUS 3AIUTHL

B) BRIOOPOM YCTaBOK COITPOTUBIICHUS CpabaThIBaHUsI 3aIUTHI.

') BHIOOPOM yCTaBOK HaIpPsDKEHUS CpadaTbIBaHUS 3AIUTHI.

13. B kakux ciydasx HEOOXOAMMO MPUMEHSTh MAKCHUMAaJbHYIO TOKOBYIO 3alIUTy C IMYCKOM IO
HanpspkeHuto? BeiObepute ouH BapuaHT OTBETA.

a) JIJISl TIOBBIIIICHHSI YYBCTBUTEIIBHOCTH PA0OTHI TOKOBBIX 3aIMT B KOJBIEBBIX CETAX C OJHOCTOPOH-
HUM U PaJUaIbHBIX CETSAX C IBYCTOPOHHUM MUTAHUEM.

0) JUI TIOBBIICHUS YyBCTBUTEILHOCTH PA0OTHI TOKOBBIX 3aIIHUT B CETSIX C OMHOCTOPOHHHUM MUTAHU-
eM.

B) JUUISl TIOBBIIIICHUS] YyBCTBUTEILHOCTH PAOOTHI TOKOBBIX 3alIIUT BO BCEX KOH(UTypanusx ceTeu, mo-
BEPIKEHHBIX YaCThIM TEXHOJIOTHYECKUM Meperpy3Kam.

T') TOJIBKO B CETAX, XapaKTEePHU3YIOIIUXCS YACTHIMU MEPEHANPSKEHUSIMHU.

14. Kak ocymiectsisiercs BbIOOD BBLACPKEK BpEMEHM cpalaTbIBaHHWS MAKCHUMAJIbHBIX TOKOBBIX
HAIpPaBJICHHBIX 3aIIUT?

K2

N

@Iéwﬁébi*é|~éf-ﬁéﬂ?)
| gﬂ '._Eglﬁ,

|

a) M0 CTYIEHYaTOMY MPHUHIUIY OT SHEPTOCUCTEMBI OOJIBIIEH MOIIHOCTH K SHEPrOCUCTEME MEHBIIEH
MOIIIHOCTH.

0) 1O CTyneHYaToMy HMPUHLUITY OT YHEPrOCUCTEMBI MEHbIIIEH MOIIHOCTU K SHEprocucreMe OoJbliei
MOIIIHOCTH.

B) 110 BCTPEYHO-CTYIIEHYATOMY IPUHLIUILY.

I') BpeMs BbIJIEP>KKU CpabaThIBaHU 3alIUTHI 331a€TCs JUIS 3alUT BCEX YYACTKOB OIMHAKOBBIM.

15. Kakue ocHoBHbIE TpeOOBaHUS MPEABIBISIOTCS K peneiiHoi 3amuTe? BpiOepuTte HECKONbKO
BapHaHTOB OTBETA!
a) CeneKTUBHOCTbD.

0) beicTponeiicTBue.

B) UyBCTBUTEIBHOCTb.

r) HagexxHocTs.

n) PesepBupoBanue.

¢) Bo3aMoxHOCTh MOBTOPHOTO CpabaThIBaHusI.

k) JInmuTensHBINA CPOK CITYKOBI.

3) YHHU(PULIMPOBAHHOCTb.

1) TouHOCTB OIpeneneHNs MEKTPUIECKUX BETUYMH.

15



16. KakoBo oCHOBHOE Ha3HaueHHWE W3MEPUTEIBHBIX TpeoOpa3oBareyiell Ienel peseiHon
3aIUTEI?

a) M30JMPOBATh IIETIM BBICOKOTO HANPSIKEHUS OT BTOPUYHBIX LENEH 3alluThl U NMPeoOpa3OBBIBATH
BXOAHBIC BCJIMYHUHBI B BCINYHUHBI, YI[O6HBI€ JJISL I/I3MepeHI/II7L

0) mpeoOpa3oBEIBaTh BXOAHBIC BEIMYMHBI B BETMUMHBI, YIOOHBIC /IJIsT U3MEPCHHIA .

B) H30JIMPOBATH LCTIM BLICOKOTO HAIIPSXKCHUA OT BTOPUYHBIX ueneﬁ 3allIUThI.

I') U3MEpPEHHE BXOJHBIX BEJIIMYMH W UX NpeoOpa3oBaHue (YCHIICEHHE) C LIeNIbI0 Nepefadyll Ha JIpyrue
3IIEMEHTHI 3aLUTHI.

17. CorracHO HOPMAaTUBHBIM TpeOOBaHUSAM, IOTPELIHOCTh TPAaHC(HOPMATOPOB TOKA B IEMAX
peNeHON 3alUThl HE JOJKHA IPEBBILATS ...... (BBIOEPHTE COOTBETCTBYIOIINI BapUaHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Yem obecneunBaeTcsi TpeOOBaHHE CEICKTHUBHOCTH MAaKCHMAJIbHBIX TOKOBBIX 3allUT JUIS
MPEJCTaBICHHON CXeMbl?

MT31 K
C
(’” T Lo Lo LI}
J1 l J2 l J3 v

a) YcTaBKaMu 10 TOKY cpa0aTbiBaHUs 3alIUThl OT MUHUMaNbHON (MT33) 10 makcumansHoit (MT3)).

0) YcraBkamu 1O BpeMeHU cpabaThlBaHUs 3alIUThl OT MHUHMMaibHOW (MT33) 10 MakcuMmanbHOI
(MT3)).

B) YcTaBKaMH 110 TOKY cpadaThIBaHus 3alluThl OT MUHUMAaNbHOU (MT3;) no Mmakcumansaoit (MT33).

r) YcraBkamMu 1O BpeMEHM cpalaTbiBaHUS 3alMThl OT MMHUMaidbHOW (MT3;) no MakcumanbHON
(MT33).

19. Kak  ompenensercss  k03(QUIMEHT  CXeMbl  COCIMHEHMS  BTOPUYHBIX  OOMOTOK
TpaHc(hopMaTopoB ToKa ¢ OOMOTKaMu pese?
a) OTHOILIEHUE TOKAa B 0OMOTKe pene /,4 K TOKYy Ha BTOPUYHBIX 0OMOTKaX TpaHc(opmaTropa TOKa Lom,

|
)z
k cx =
|

2mm
0) oTHOLIEHHE TOKA HAa BTOPHYHBIX 00OMOTKaxX TpaHc(opMaTopa ToKa /o, K TOKY B 0OOMOTKe pene g,
|

k. 2mm
|

o
B) OTHOILEHHE TOKA B 0OMOTKE penie [, K TOKY Ha HEPBUYHBIX OOMOTKaX TpaHCHOpMAaTopa TOKa I m,

|
P
k cx
|

1mm

I') OTHOILIEHHE TOKA HAa NEPBUYHBIX 0OMOTKaX TpaHC(HOPMATopa TOKa /7, K TOKY B 0OMOTKe pene I,y ,

k — Ilmm

ox I

o
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20. B kakux ciayyasx He0OXOIUMO MPUMEHSATh TOKOBBIC HAITPaBICHHBIC 3AIIUTHI?

a) nys o0ecreveHus: CeNEKTUBHOCTH ACUCTBUS TOKOBBIX 3aIIUT B KOJBIIEBBIX CETSIX C OMHOCTOPOHHUM
U paJIMAJIbHBIX CETSIX C JBYCTOPOHHUM IMUTAHUEM.

0) U1t o0ecTieueHUs CEIEKTUBHOCTH JACHCTBHSI TOKOBBIX 3AIIIUT B CETSAX C OMIHOCTOPOHHUM MTUTAHUEM,
MOJIBEPKEHHBIX YACTHIM TEXHOJIOTMUYECKUM MEPErPy3KaM.

B) JIJIs1 OOECIICYCHHS CEIEKTUBHOCTH JIEHCTBUS TOKOBBIX 3aIlIUT BO BCEX CETAX C OJHOCTOPOHHHUM ITH-
TaHHEM.

r) s 00ecTieueHus MOBBIIIICHHOW YyBCTBUTEILHOCTH PaOOThI TOKOBBIX 3alllUT BO BCeX KOH(pHUTypa-
AAX CETEN.

Tect- 2 luddepenimanbaas ¥ TUCTAHIIMOHHAS 3aIMTA, 3alIMTAa TPAHCPOPMATOPOB, TUHUH IIEKTPO-
nepeavn, dJIEKTPOIBUTATENICH, TeHEPaTOPOB, ABTOMATHYECKOE MTOBTOPHOE BKIFOYCHHUE HA JIMHUSAX IIIEKTPO-
nepeayn, aBTOMAaTHYECKOE BKIIIOUCHHUE PE3EPBHOTO MTUTAHKS, aBTOMATHYECKas 4aCTOTHAs pasrpy3Ka

1. Ha yeM OCHOBaH NMpPUHIMIN JCUCTBUS JUCTAHIIMOHHOM 3amuThi? BeiOepuTe ONWH BapHaHT
OTBETA.

a) Ha KOHTPOJIE U3MEHEHHsI pabOUYNX MaKCHUMAaJIbHBIX TOKOB Ha 3aIllMIIAeMOM YJ4acTKe.

0) Ha KOHTPOJIe U3MEHEHUS HANIPSDKEHUS Ha 3alllMIIaeMOM YJYacTKe.

B) Ha KOHTPOJIC U3MEHEHUS CONIPOTUBIICHHUS 3aIlIMIIAEMOT0 y4acTKa.

') Ha KOHTPOJIE TOKOB KOPOTKOTO 3aMbIKaHUs Ha 3aIIUIIIAEMOM YYacTKe.

2. Kak onpenensercs nepBUYHOE CONPOTHUBIEHUE cpabaThlBaHHUsS NEPBOM  CTYIEHH

A3
I;:' Ik1 Ik2 4 K
T D T2 ¥ D‘IH

k3
A3
Tp

NUCTAHIIMOHHON 3aIUThI?

a)z, =k, -z,
k
H

0)z, =k, |z, + z,
o

B) 7 < U i SiN G e

VB kK, sin g

My

rae K, - kodh(OUIMEHT HAaJeKHOCTH, YYHTHIBAIOIIMKA MMOTPEIIHOCTH TPAHC(HOPMATOPOB TOKA MU
TpaHc(hOpMaTOPOB HAIPSDKEHHs, pejie CONMPOTHBIEHUS U IMOTPEIIHOCTU pacueTa; Z, - CONPOTHBIICHHE 3a-
HIMAIIAEMO JTUHUU; Z,; - COTPOTHUBIICHUE 3AIUIAEMON JIMHUH, Z;, - COIMPOTUBICHHE CMEKHOMN JTUHUM; Ko -
KO3 (HULIMEHT TOKOPACHPEIEICHUS, YUUTHIBAIOLINI OTHOLIEHHE TOKa KOPOTKOTO 3aMbIKaHUs B MECTE ycTa-
HOBKH 3alUThI K TOKY B JIJMHUH, C 3aIUTON KOTOPOW MMPOBOJUTCS COTJIACOBAHHUE;
Zr - conpoTtuBieHne TpaHchopmartopa; Umin - MUHUMaIbHOE paboyee HampsDKeHHE Ha IIMHAX MOJCTAHIINY;
lumax - MAKCUMAIIBHBIN TOK HAarpyskH; K, - Koo GUIUEeHT BO3BpaTa PEIe; Pyacp pacy - PACIETHBIN YTOJI HAarpys3-
KH; (0, -~ YTOJI MAKCUMAJIbHOW YyBCTBUTEIBHOCTH PEJIE.
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3. B kakom u3 mpencraBieHHBIX ciydaeB TOK B pene KA nuddepennuanbHoi TpoaoapHOM

o

3amMThl OyAeT paBeH npumepHo 07

TA1 TA1
AR Sl
I l g* “— n J' :r ————
- pus
P
‘%]\'z
S =
Al R
Iz I2
P KB
TA2 TA2
C2 K 2
a) 0)
a) BApUAHT a).
0) BapuaHr 0).
B) B 000HX CITydasx.
T') HA B OJTHOM U3 IIPEICTABICHHBIX.
4. Ha yem ocHoBaH nmpunIumn aeiictsus nuddepennmanbHo-Ga3Hoil BBICOKOYaCTOTHOM 3aIUThI?

a) Ha CPaBHEHUHU BEJIMYMH TOKOB 10 KOHLIAM 3aIlMIIaeMON JIMHUY.

0) Ha CpaBHEHUU HAIIPABJICHUI TOKOB IO KOHIAM 3alUIAeMOI JIMHUH.
B) Ha CPAaBHEHMHU HAIpPsKEHUS 110 KOHIIAM 3allUIIaeMON JTUHUY.

') Ha CPAaBHEHUU (a3 TOKOB 110 KOHIIAM 3alIMIAEMOM JTNHHH.

S. Kakue ¢akroper HeoOXommMo ydecTh TMpH TpUd  BBIOOpEe TOKa cpalaTbIBaHUs
nuddepeHInaTbHON 3aIUThI?

a) 3aluTa JoJKHA paboTaTh OT OpOCKa TOKAa HAMAarHUYMBAHUSI B MOMEHT BKJIIOYCHHS] HEHATPY>KEHHO-
rO CHJIOBOTO TpaHc(opmaropa Mo HarpsiHKeHue.

0) 3ammTa He J0oJDKHA paboTarh OT OpOCKa TOKAa HAMAarHWYMBAHHS B MOMEHT BKIIOUEHUS HEHArpy-
KEHHOTO CHJIOBOTO TpaHc(opmaTopa moj HanpssKeHHUe.

B) 3alllMTa HE JOJDKHA paboTaTh OT MAaKCMMAallbHO BO3MOXKHOTO TOKa HeOajaHca B peXUMeE BHEITHETO
3aMBIKaHUSI.

T') 3allKiTa JODKHA paboTarh OT MAaKCHUMAaJIbHO BO3MOYKHOTO TOKA HeOajlaHCca B PEKMME BHEIIIHETO 3a-
MBIKQHHSI.

6. Kakue ncnosib3yroTest THIBI 3allIUThl T€HepaTopoB OT BHYTPEHHUX MOBpekAeHU? Bribepure
HECKOJIBKO BApPUAHTOB.

a) nornepeyHas AuddepeHnnanbHas 3amuTa.

0) npononbHas AuddepeHnnaIbHas 3aumTa.

B) 3alllMTa OT 3aMbIKaHUH Ha 3EMIIIO.

I') MaKCUMaJlbHasi TOKOBasl 3aluTa ¢ OJIOKUPOBKOH MO HANPSKEHUIO.

1) IByXCTyIeHuYaTasi TOKOBasl 3allliTa 00paTHOM MOCIIe0BaTEIbHOCTH.

€) YeThIpeXCTyIIeHUaTasi TOKOBasl 3aIuTa oOpaTHOM MOCIeI0BaTeIbHOCTU U IUCTAaHIIMOHHAS 3allUTa.
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7. Kakpe 1OmKHBI OBITH yYTEHBl BO3MOXKHBIC TIOBPEKICHUS TIPH BBITOJHCHUW 3aIIUT
TpaHc(opmMaropoB u aBTOTpaHCHOPMATOPOB ?

a) MHOTrO(ha3HbIe 3aMBIKaHUsI B OOMOTKaxX M Ha BBIBOJAX TPaHC(HOPMATOPOB;

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

B) BUTKOBBIC 3aMbIKaHHsI B 00MOTKaX TpaHC(HOpMaTopoB;

I') BHEIIHUE KOPOTKHE 3aMbIKaHUS;

1) Ieperpy3ka TpanchopmMaropa;

€) HOHIDKCHNE YPOBHS MAaciIa WM OTKIIOUCHHUS IPHUHYIUTEIBHON CUCTEMBI OXJIaXK ICHNUS;

XK) «I10Kap» CTAJIN MarHUT MTPOBOJIA.

3) HU OZIMH U3 TPE/ICTABICHHBIX.

8. BriOepuTe U3 MPEIIOKEHHBIX XapaKTEPUCTUK pelie COMPOTUBIICHUS TY, KOTOpPas COOTBETCTBYET
perne, KOTopoe He padoTaeT MpU HAIpaBICHUH TOKA U3 JTMHUU K IIMHAM U UCIIOJIB3YETCs Ul HallPaBJICHHOM

3aIAThL?
X X
Zep Zcp maxke
Pp
R
Zcp
R
a) 6)
X
- X
Zep maxce JX ?
B
Zcp
Zcp
Zcp
R R
R a) 6)

B) r)
a) BApUaHT a).
0) BapuaHr 0).
B) BapUaHT B).
') BapUAHT T).
9. [To KakKOMy BBIPKEHHUIO TIPOU3BOJAUTCS MTEPECUET IIEPBUIHOTO COMPOTUBIICHUS CpaOaThIBAHUS

3aIUTHl HA COTIPOTHRIICHHUE cpabaThIBaHUs pese?

mH

a)z, =z

cp c3
mm

6) z, =z_-n_ -n

cp c3 mm mu

B)z, =1

cp c3

19



r)z =

cp

mm mu

i€ Z.p, - CONPOTHBIICHUE CPAOATHIBAHUS PEIIE;

ZC3’

- IECPBUYHOC COIIPOTHUBICHUEC Cpa6aTBIBaHI/I$I 3allUTHI,

Nym - KOO GULIMEHT TpaHChopMaIuu TpaHchopMaTopa TOKa,

Ny - KO3 PuumeHT Tpanchopmanuu TpaHcGopMaTopa HaPSHKESHUSL.

10.

Kaxkoi1 Buz1 peneitHol 3aluThl MPEICTaBICH Ha cxeme?

c
AT Q11 Q31 1.2 VAT
ki1 kwi ik + 10 ku s & .

% Q3 S /I A
¢ = e o

W s

omTV. 1

TA1 E 3 TA3 R nTVvVi - -

6) 2)
K2

YAT3
It l 2

kW2 2.1 Q4.1 2.2 YAT2
I JI2 . 5 T P kel
E |_/_/_/ Sy
Py L Q4.2
e E 3 . - om7Tv2 kwz2.2
T Sk,
“ Ij|] [|] - &) 9 YATy

I2

PR

a) K1

a) npoaosbHas nuddepeHuanbHas TOKOBas 3alluTa.

0) momnepeunas nuddepeHuanbHas TOKOBas 3alluTa.

B) muddepeHnuanbHo-(ha3Has BBICOKOYACTOTHAS 3aIUTa.

O© 00 N OO O b WN B

e e e e Y
O U™ WNERERO

Bormpocs! k 3auery

. O61Me NPUHIMIIBI TOCTPOEHUS! CUCTEM PENICHHON 3allluThl U aBTOMATUKH.

. OCHOBHBIE BU/IbI TOBPEKIACHHUN B dJIEKTPOIHEPIETUUECKUX CUCTEMAX.

. BekTopHBIE AMarpaMMbl ¥ pacdeT TOKOB KOPOTKOT'O 3aMbIKAHHUS.

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

. OgHodazHble 3aMbIKaHUSA B CETAX € TIYXO0 3a3eMJIEHHON U U30JMPOBAHHON HEUTpaIbIO.
. BexTopHbIE ArarpaMmbl U pacdeT TOKOB.

. Tpancopmaropsl Toka U HaNpsHKEHUS IS pesieitHOM 3alluThI.

. KoHCTpyKIINS 1 MapKUpOBKa BBIBOJIOB TpaHC(HOPMATOPOB TOKA.
. CxeMbl 3aMellleHUsl U BEKTOPHBIE TUarpaMMbl TpaHC(HOPMATOPOB TOKA.

. [lorpemHocTu TpanchopmMaTopoB TOKA.

. CxeMmbl coeIMHEHHs] BTOPUYHBIX 0OMOTOK TpaHC(OpPMATOPOB TOKAa M 0OMOTOK peJie.
. KoappuumeHT cxembl kak GpakTop, BAUSIONINI Ha UyBCTBUTEIBHOCTD 3aIUTHI.

. TokoBbIe 3amuThl. OOIIMEe TPUHIUIIBI TOCTPOCHUS TOKOBBIX 3aIUT.

. CiocoObI obecrieueHus CeeKTUBHON pabOThl TOKOBBIX 3alIUT.

. ToxoBast oTceuka. 30Ha AEHCTBHUSL.

. CXxeMbI TOKOBBIX OTCEUYEK HA MOCTOSIHHOM OIICPaTUBHOM TOKE.
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17. Tok cpabaTeiBaHusl oTceuku. HecenekTuBHbIE TOKOBBIE OTCEYKH. CITOCOOBI 0OECTICUeHHS CeIeK-
TUBHOTO JIEHCTBUS HECEIIEKTUBHBIX TOKOBBIX OTCEYEK.

18. MakcumanbHast TOKOBasl 3alllUTa CO CTYIEHYAaTON XapakTepucTukoil. CrocoObl obecrieueHus ce-
JIEKTUBHOUN paboTHI.

19. CxemBbl MakCHMaJIbHOM TOKOBOMW 3aIIUTHl C HE3aBUCUMOM BBIIEPIKKOH BpeMEHU CpalOaThIBAaHHS
Ha IMOCTOSTHHOM OIEPAaTHBHOM TOKE.

20. YyBCTBUTEIIPHOCTh MAKCUMAJILHON TOKOBOM 3aIIUTHI.

21. Boi6op TOoka cpabaThlBaHUS U BBIICPKEK BPEMEHH cpabaThIBaHUS MaKCHUMaJIbHBIX TOKOBBIX 3a-
IIUT.

22. MakcumalibHasi TOKOBasl 321U Ta C 3aBUCUMOM OT TOKa XapaKTEepUCTUKOM.

23. CiocoObl o0ecrieyeHns CENeKTUBHOW PadOThl 3alUT C 3aBUCHUMON OT TOKa XapaKTEPUCTUKOM
cpabaThIBaHHUS.

24. CxeMbl MaKCUMaJIbHOW TOKOBOMW 3aIlIMTHI C 3aBUCMMOM OT TOKa BBIJCPKKOW BpeMEHHU cpabdaThl-
BaHUSL.

25. TokoBas TpexcryneH4yaTas 3aIuTa.

26. Beibop mapameTpoB cpabaTbIBaHUS TPEXCTYNEHYATOMN 3aIIUTHI.

27. OLeHKa 4yBCTBUTEIBHOCTH TPEXCTYIIEHYAaTOW TOKOBOM 3aIUTHI.

28. JlnarpaMma BBIJIEP)KEK BPEMEHHU TPEXCTYIEHYAThIX TOKOBBIX 3aLIUT.

29. ToxoBas HanpaBieHHas 3amuTa. Haznauenue.

30. Pene HarmpaBiieHUSI MOIITHOCTH.

31. Cxema u BBIOOp TapaMeTpOB CpadaThIBaHUS MAaKCUMAIIbHOW TOKOBOW HAIPaBJICHHON 3aIINTHI.

32. TokoBast HanpaBJICHHAsI OTCEUKA.

33. JlucrtaHuroHHAas 3aiuTa. 30HbBI ACHCTBUAL.

34. CxemMa TpexcTyneH4aTo! AUCTAaHIMOHHOM 3alUThl Ha TOCTOSHHOM OIIEPATUBHOM TOKE.

35. Br16op conpoTuBieHUs cpabaThbIBaHUs U OLIEHKA YyBCTBUTEIBHOCTH JUCTAHIIMOHHOMN 3aIlUTHI.

36. Iuddepennumanpapie 3amuTel. HazHaueHue.

37. IlpuHnmn nercTBrs MPOoAOabLHON auddhepeHIInaTbHOMN 3aUThI.

38. Bri6op mapameTpoB cpabaTeiBaHus POIOIBHON AU hepeHInaIbHOM 3alUTHI.

39. 3amuTel, yCTaHaBIMBAaeMble Ha TpaHc(hOpMaTOpax Ui BBISIBICHHS BHYTPEHHUX MOBPEXKICHHUN
(TpeboBanus [1YD).

40. T"'a3oBast 3ammuTa.

41. TokoBast OTceuKa, MaKCUMaJIbHasi TOKOBAsH 3allUTA.

42. luddepennmanpHas 3ammra TpaHcpopmaropa. Toku HeOanaHnca B AuddepeHnnanbHoM 3amure
TpaHchopmaropa.

43. 3amura TpaHchopmaropoB oT BHemHuX K3 u meperpy3ok. Beibop mapameTrpoB cpabarbiBaHus
3aIuT.

44. 3amuThl TUHUHN dnekTporiepeaaun (Tpedosanus [1YD).

45. Buipl 3aIIUT, YCTaHABIMBAEMBIX HA JIMHUAX dJIEKTpoIepenadn ¢ Hanpspbkenuem 35 kB u 110-220
kB.

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

47. Busipl 3aIIUT, YCTaHABIMBAEMBIX Ha JEKTPOJIBUTATENIAX C HOMUHAIBHBIM HaNPsLKEHHEM BhIme |
KB.

48. CxeMsbl 3allMT, BEIOOp MapaMeTpoB cpabaThIBaHUS U MPOBEPKA YYBCTBUTEIBHOCTH 3alIHT, yCTa-
HaBJIMBAEMBIX Ha 3JIEKTPOJBUTrATENsIX C HOMUHAIBHBIM HanpsbKkeHreM Beiie 1 kB.

49. 3amuTel reHepaTopoB. OCOOEHHOCTH 3aIUT TeHEPATOPOB, paboTaOIUX B OJI0Ke ¢ TpaHchopma-
TOpPOM, ¥ TEHEPATOPOB, pabOTAIONINX Ha COOPHBIE IITHHEI.
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50. ABTOMaTHUYeCKOE TOBTOPHOE BKJIIOUEHHE Ha JIMHUAX d3JeKTpornepenaun. Hasznauenue. Bwibop

rmapamMeTpoB cpadaThIBaHUSI.
51. ABTOMaTHYECKOE BKIIOUEHHE Pe3epBHOrO MUTaHUs. BriOOp mapaMeTpoB cpabaThIBaHUS.

52. ABToMaTHuyecKas 4acTOTHAsI pa3rpys3Ka.

HIkanbl oeHKH 00pa30BaTENbHBIX 10CTHKEHUH
Paznen 1. O6mue cBenenust o peneiiHoi 3anure. OCHOBHBIE BUJIbI OBPEXACHUN B 3JIEKTPOIHEPre-

THYecKux cucremax. OcoOeHHOCTH pacdu€Ta TOKOB KOPOTKOI'O 3aMbIKaHHA IJIA peneﬁHoﬁ 3allINThI. ToxoBrIe

3allINThI

Bajbl
(peUTUHTOBOM
OLIEHKH)

Ounenka
pasaena
(crannmaptHas)

TpeOoBaHUs K 3HAHUAM

22-25

«ONMJIUYHO»

OLeHKa «OTJIMYHO» BBICTABJISAETCS CTYJAEHTY, €CIM OH MOJY4Yns 3a TECT
OLICHKY “OTJIMYHO”, MOKa3aJl INyOOKHE M MPOYHBIE 3HAHUS OCHOBHBIX
BUJIOB TIOBPEXIEHHI B 2JIEKTPOIHEPTETUYECKUX CUCTEMaX, 0COOCHHOCTEMH
pacuera TOKOB KOPOTKOI'O 3aMbIKAHUS JIJIsl PEJIEHHON 3aIUThl, TOKOBBIX
3aIIUT. 3HAET MOHITUE U HAa3HAuYEHHE NPOTUBOABAPUNHON aBTOMATHKH U
peneitHoM 3ammThl. OCHOBHBIE MOHSTHS, TEPMHUHBI U ONPEACIICHUS, Xapak-
TEPU3YIOIIUE CBOMCTBA CHCTEM peieiHON 3ammThl. OOIIMe MPHHITUTIBI
MIOCTPOEHHSI CHCTEM PEJICHHOMN 3aluThl U aBTOMAaTUKUA. OCHOBHBIE BHJIbI
MOBPEXKICHHUH B DIIEKTPOIHEPreTUYecKux cuctemax. OCOOEHHOCTH pacue-
Ta TOKOB KOPOTKOI'O 3aMbIKaHMs JUIs peneHou 3anmrel. KoHcTpyKiuto,
napameTpbl, MApKUPOBKY BBIBOJIOB, CXEMbI 3aMEIIEHUS U BEKTOPHbIE /1A~
rpaMMbl TpaHC(OPMATOPOB TOKA U HATPSHKEHUS TSl PEJICHHOM 3aIlUThI.
[TorpemHocT TpanchopmaTopoB Toka. CXeMbl COSUHEHUS] BTOPUUHBIX
00MOTOK TpaHc(hOpMaTOPOB TOKa M 0OMOTOK pesie. KoadduiueHT cxemsl.
TokoBble 3amuThl. OOIIKE MPUHIMITBI TOCTPOSHHS TOKOBBIX 3amuT. Cro-
cOOBI O0OECITeYeHUsS CEJICKTHBHOW pabOThl TOKOBBIX 3aIllUT. YMEET BHI-
IOJIHATH PACUET TOKOB KOPOTKOT'O 3aMbIKaHMs JJIsl PEJICHHON 3alllUuThI,
OCYIIECTBIISATh BBIOOP TpaHC(OPMATOPOB TOKA M HANPSDKEHUS JUIS pe-
JIeHON 3allluThl, BHIOMPATh CXEMY COEIMHEHUS BTOPUYHBIX OOMOTOK
TpaHc(hOpMaTOpOB TOKA U OOMOTOK peJie, BBIINOJIHATh PAcYeT TOKOBBIX
3alUT (TOKOBas OTCEYKa, MaKCHMajlbHasi TOKOBas 3alllUTa, TOKOBAs
TpPEeXCTyNeHYarTas 3alliTa, TOKOBas HAIpaBJeHHas 3allUTa), BHIOMPATh
napameTpsl cpabaTbIBaHUSI TOKOBBIX 3aIIUT, OCYIIECTBISATH BBIOOP pee
JUISL LIeTied 3alIuThl, pa3pabaThiBaTh LIENIM TOKOBOM 3amMThl. Brageer
METOJMKAMH pacdyeTa TOKOB KOPOTKOIO 3aMbIKaHMS Ul PEIEHHON 3a-
LIUTHI, BEIOOpA TpaHC(HOPMATOPOB TOKAa M HANPSDKEHUS JUIS pesieiHOM
3alUThlI, CXEM COEIUWHEHHUS BTOPUYHBIX OOMOTOK TpaHc(OpMaTopoB
TOKa M OOMOTOK pelie, pacyeTa TOKOBBIX 3allMT (TOKOBasi OTCEUKa, MakK-
CUMaJlbHas TOKOBAs 3alllUTa, TOKOBAas TPEXCTyNeHuYaTas 3alluTa, TOKO-
Basi HaIllpaBJIEHHas 3alUTa), BEIOOpA MapamMeTpoB cpabaThbIBaHUS TOKO-
BBIX 3alllUT, peje A LENEH 3alMThl, HaBbIKAMM IOCTPOEHUS ILeTel
TOKOBOM 3aILIUTHI.

18-21

«xopouto»

OlLieHKa «XOpOIIO» BBICTABJISAETCS CTYIEHTY, €CIIM OH MOJIY4YMJI 32 TECT
OLIEHKY ‘“XOpomio”, TmMOKa3aJl XOpOIIWE 3HAaHUS OCHOBHBIX BHJIOB
MOBPEX/IEHUH B DJIEKTPOIHEPIreTUYECKUX CHCTEMAaX, OCOOCHHOCTEH
pacuera TOKOB KOPOTKOT'O 3aMbIKAHUS JJIsl PEJIEHHON 3alIUThl, TOKOBBIX
3aIUT. 3HAET MOHITUE U Ha3HAueHHE NMPOTHBOABAPUINHON aBTOMATHKH U
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Bajbl
(pedTHHTOBOI
OLIEHKH)

Ouenka
pasnena
(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

peneitHoM 3amuThl. OCHOBHBIE MOHSTHS, TEPMHHBI M OIPENEICHUS,
XapaKTepU3YIOIFe CBOMCTBA CHUCTEM peleiHor 3ammTel.  OOmme
MPUHLMIBL TIOCTPOEHHSI CUCTEM pPEJICHHOM 3alUThl U ABTOMATHKH.
OcCHOBHBIE BHIbl TIOBPEXKICHUA B 3JIEKTPOIHEPIETHUECKUX CHUCTEMAX.
OcobeHHOCTH pacdyeTa TOKOB KOPOTKOTO 3aMBIKaHUSI JJIsl PENCHHOM
3aumThl. KOHCTpyKIMIO, Tapamerpbl, MAapKUPOBKY BBIBOJIOB, CXEMBbI
3aMEIICHUs W BEKTOPHbIE JMarpaMMbl TpaHC(OPMATOPOB TOKAa U
HaMpsDKEHHsT I penelinor 3amuTthl. [lorpemHocTr TpanchopmMaTopos
Toka. CXeMbl COeMHEHNS BTOPUYHBIX 0OMOTOK TPaHCPOPMATOPOB TOKA U
oomorok pene. Koadpdumment cxembl. TokoBbie 3ammrel. OOmme
NPUHIMIIBL  [TOCTPOCHUSI TOKOBBIX 3ammr. (CrocoObl oOecrieueHus
CEJIEKTUBHOW pabOThl TOKOBBIX 3allIUT. YMEET BBIMOJHATH PacyeT TOKOB
KOPOTKOTO 3aMbIKaHUs I PENeWHON 3aIlUThl, OCYIIECTBISATH BHIOOD
TpaHCPOPMATOPOB TOKA M HAMIPSHKEHUS JJIS1 peeidHOM 3allUThl, BIOUPATh
CXEMY COEIMHEHHS BTOPUYHBIX OOMOTOK TpaHCPOPMATOpPOB TOKa H
OOMOTOK pejie, BBIIOJHATh pacyeT TOKOBBIX 3aIUT (TOKOBas OTCEUKa,
MaKCUMaJlbHasi TOKOBAas 3allluTa, TOKOBAas TPEXCTyIEHYaTas 3alluTa,
TOKOBasi HalpaBJICHHAs 3alllMTa), BHIOMPATh MapaMeTpbl cpadaThIBAHUS
TOKOBBIX 3alllUT, OCYIIECTBISATH BHIOOp pene A Lenei 3alluThl,
pa3pabaTbiBaTh IIETIM TOKOBOW 3alllUTHI. BrajgeeT mMeToaMkaMu pacyera
TOKOB KOPOTKOTO 3aMbIKaHUs ISl IIEJed pEeJIeHHON 3aluThl, BHIOOpA
TpaHCPOPMATOPOB TOKA W HANPSDKEHUS Ui PEJICUHOW 3allUThl, CXEM
COGIMHEHUSI BTOPUYHBIX OOMOTOK TpaHc(hOpPMATOPOB TOKA U OOMOTOK
perie, pacyera TOKOBBIX 3alUT (TOKOBasi OTCEUYKA, MAaKCUMaJIbHAasi TOKOBAs
3alIUTa, TOKOBAas TPEXCTyNEHYaTas 3allluTa, TOKOBas HalpaBJICHHAs
3alUTa), BEIOOpa MapaMeTpoOB CpadaThIBaHMsI TOKOBBIX 3aIllUT, Peie s
LIETNEH 3alMThI, HABBIKAMH ITOCTPOECHHMS LIETIEH TOKOBOM 3aIIUTHI.

15-18

«y00871eme0-
pumenbHo»

OneHka «yJOBJIETBOPUTENIBHO» BBICTABISAETCA CTYIEHTY, €CIU OH
MOJydnsd 3@ TECT  OLEHKY  ‘yAOBIETBOPUTEIBHO ,  IOKa3al
YIOBJIETBOPUTEIBHBIE 3HAaHUS OCHOBHBIX BHJIOB IOBPEXICHUH B
ANIEKTPOIHEPreTUYECKUX CUCTEMax, OCOOEHHOCTEH pacyeTa TOKOB
KOPOTKOI'O 3aMBbIKaHMsI JJIS1 PEJIEUHON 3aIlUThI, TOKOBBIX 3aILUT. Y MEET
YIIOBJIETBOPUTENBHO BBINOIHATH PACYET TOKOB KOPOTKOTO 3aMBIKAHUS
JUIsl pereHON 3alllnThl, OCYIIECTBIISATh BHIOOP TpaHC(HOPMATOPOB TOKA U
HaNpsDKeHUs JUIS pEeNedHOM 3alllUThl, BHIOMPATh CXEMY COEIUHEHUS
BTOPUYHBIX OOMOTOK TpaHC(hOpPMAaTopoB TOKa M OOMOTOK perle,
BBIIIOJIHATh PACYeT TOKOBBIX 3AIIUT (TOKOBas OTCEUKA, MaKCHMallbHas
TOKOBasl ~ 3alllMTa, TOKOBasg TpEXCTyleH4YaTas 3alluTa, TOKOBas
HAaIlpaBJICHHAs 3allliTa), BBIOMPATh MapaMeTpbl cpadaThIBAaHUS TOKOBBIX
3aIllUT, OCYILECTBIISATH BHIOOP pene Juld Ienei 3aliuThl, pa3padbaTbiBaTh
LENM TOKOBOM 3aIlUTHI. Y IOBJIETBOPUTEIBHO BJIAJEET METOANKAMHU
pacdyera TOKOB KOpPOTKOTO 3aMbIKaHUS Ui PeNeMHON 3alluThl, BHIOOpa
TpaHc(HOpMATOPOB TOKA W HANPSDKEHHS JJIST PEJICHHOM 3allWThI, CXEM
COE/IMHEHHSI BTOPUYHBIX OOMOTOK TpaHc(hOpPMAaTOPOB TOKA U OOMOTOK
perie, pacyera TOKOBBIX 3alUT (TOKOBasi OTCEUYKA, MAaKCUMaJIbHAasi TOKOBAst
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banabi Ouenka TpeOoBaHMs K 3HAHUAM
(pedTHHTOBOI pasnena
OLICHKH ) (crannmapTHas)
3alIUTa, TOKOBAas TPEXCTyINEHuYaTas 3allluTa, TOKOBash HarpaBlIeHHAs
3alUTa), BEIOOpa MapaMeTpoB CpadaThIBaHHsI TOKOBBIX 3alllUT, peie s
1eTel 3alUThl, HABBIKAMU MIOCTPOSHHUS LIETIEH TOKOBOM 3alUThI
MmeHee 15 «neyooee- OneHka «HEyIOBJICTBOPUTENILHO» BBICTABISETCS CTYIEHTY, €CIIM OH
MEOPUMENBHOY | TIOYUYUIT 32 TECT OLEHKY ‘‘HEYJOBJIETBOPUTEILHO , HE TIOKa3al 3HAaHUI

OCHOBHBIX BHJIOB MOBPEXKICHUN B AJIEKTPOIHEPIrETHUECKUX CUCTEMAX,
0COOCHHOCTEH pacdeTa TOKOB KOPOTKOTO 3aMBIKAHUS Ui PENCHHOM
3aIUThI, TOKOBBIX 3alIMT. He yMeeT BBIIONHATH pPACYET TOKOB KOPOTKOIO
3aMbIKaHUsE  JJIE  peJIeHHOM  3allluThl,  OCYIIECTBISTH  BBIOOP
TpaHCPOPMATOPOB TOKA U HAIPSHKEHUS JJIs1 peeHHOM 3aIlUThl, BIOUPATh
CXEMY COCIMHEHHS BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa H
OOMOTOK peJjie, BBIIOJHATh pacyeT TOKOBBIX 3allUT (TOKOBas OTCEUKa,
MaKCUMaJlbHasi TOKOBAas 3allliTa, TOKOBAs TPEXCTyIEHYaTas 3alluTa,
TOKOBasi HampaBJIeHHas 3alluTa), BBIOMpATh MapameTpbl cpadaTbIBaHUS
TOKOBBIX 3alllUT, OCYIIECTBJISATH BBHIOOp pelie Uisi IEeNed 3alluThl,
pazpabarbIBaTh 1I€TIM TOKOBOM 3amuThl. He BiiajsieeT MertomkaMu pacyera
TOKOB KOPOTKOTO 3aMBIKaHWsI JUIA  PEJIeHHOW 3aiiuThl, BBIOOpa
TpaHCPOPMATOPOB TOKA W HANPSDKEHUS YIS PEICHHOW 3allUThI, CXEM
COGIMHEHUSI BTOPHYHBIX OOMOTOK TpaHc(hOpPMATOPOB TOKA U OOMOTOK
perie, pacyera TOKOBBIX 3allUT (TOKOBAsi OTCEYKa, MAaKCUMaJIbHAsi TOKOBAs
3alIUTa, TOKOBAas TPEXCTYyIEH4YaTas 3allluTa, TOKOBas HalpaBJICHHAas
3alIuTa), BRIOOpa MapaMeTpoB cpadaThIBaHUSI TOKOBBIX 3AILUT, pPeJie s

LIETIEH 3aIIMThI, HABBIKAMH [TOCTPOECHHMS LIETIE TOKOBOM 3alIUThI

Tect- 1 OGmue cBeneHus o peneitHoi 3amuTte. OCHOBHBIC BUBI TOBPEKACHUI B AIEKTPOIHEPreTHYe-
ckux cucreMax. OCOOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHHUS ISl peIeitHOM 3amuThl. TokoBBIE 3a-

ITUTHI
Onenka KonudecTBO BEpHO JaHHBIX OTBETOB
5 (OTIMYHO) 19-20
4 (xopor1o) 15-18
3 (y1OBIETBOPHUTEIIHHO) 12-14
2 (HeyIOBIIETBOPUTEIIHHO) Menee 12

Paznen 2 luddepennuanpHas U IUCTAHIIMOHHAS 3aIlIUTa, 3alldTa TPAaHCHOPMATOPOB, TUHUN DIIEKTPO-
nepeaayu, dJIEeKTPOoABUTaTeNleld, TeHepaTOPOB, ABTOMATUYECKOE MOBTOPHOE BKIIFOUEHHUE HA JIMHUAX DJIEKTPO-
nepcaadn, aBTOMaTHICCKOC BKIIIOUCHUEC PE3CPBHOIO NUTAHWA, AaBTOMATUUYCCKAA YaCTOTHAA pa3rpys3Ka

Bbajabl Onenka TpeboBanusi K 3HAHUAM
(peUTUHTOBOI pa3nena
OIICHKH) (cranmaprtHas)
22-25 «OMIUYHOY OlLleHKa «OTIUYHOY BBICTABIIAECTCS CTYJIEHTY, €CJIM OH MOJIYYHJI 33 TECT

OILICHKY “OTJIMYHO”, MOKa3all IIyOoKHue U IMpovHble 3HaHUs auddepen-
UATBHON U JAMCTAHIIMOHHOM 3aIlUT, 3aIUThl TpaHC(HOPMATOPOB, JIMHUI
AIIEKTPONEpEaaun, JIEKTPOJBUraTelie, reHepaTopoB, aBTOMaTH4YECKOro
MIOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX IEKTPOINEPEaadH, aBTOMaTHYECKOTO
BKJIFOUEHMsI PE3EPBHOIO IHUTAHMsI, AaBTOMAaTHYECKON YacTOTHOM pas3rpys-
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Bbamasl
(peUTUHTOBOI
OLICHKH)

Onenka
pasjiena
(cranmaprtHas)

TpeGoBanusi K 3HAHUAM

ku. 3Haer auddepeHnnanbubie 3anuThl. Hasnauenne. [lpunnun aei-
CTBHSI TPONOJIbHOW U PEepeHINaTbHON 3alUThl. J{MCTaHIMOHHYIO
3alUTy. 30HbI JEeUCTBUA. CXeMy TpPEeXCTYyNEeHYaTOW AMCTAaHIIMOHHOU
3alIUTHl HA MOCTOSIHHOM OINEPaTUBHOM TOKE. 3alUThl, YCTaHABIIMBAE-
MbIe Ha TpaHchopMaTopax i BbISBICHUS BHYTPEHHUX MOBPEKICHUM,
3alIUTHI JIMHUM 3JIEKTPONEpe/iauu, 3alluThl 3JIEKTpoABUTaTeNen (Tpe-
ooBanus I1YD). Cxembl 3amuT. 3amuThel reHepaTopoB. OcoOeHHOCTH
3alUT TeHePaTOPOB, PAabOTAIINX B OJIOKE ¢ TpaHCHOPMATOPOM, U Te-
HEpaTopoB, paboTaromuUX Ha COOpPHBIC IIMHBI. ABTOMATHYECKOE IIO-
BTOPHOE BKJIIOYEHHUE Ha JIMHUAX 3JeKTporiepenaun. Haznauenue. AB-
TOMAaTHYE€CKOE BKJIIOUYCHHUE PE3CPBHOTO MUTAHUS. ABTOMAaTHYECKas 4a-
CTOTHAsl pa3rpy3ka. YMeEeT BBIIOJIHATh BBIOOP MapaMeTpoB cpabaThiBa-
HUS TPOAOTABHON muddepeHmanbHol 3amuThl. Onpeaensarb Conpo-
TUBJICHUS cpabaThIBAaHUS M MPOBOIUTH OIEHKY YyBCTBUTEIBLHOCTH JU-
CTaHIIMOHHOM 3amuThl. OCYIIECTBIATH BBIOOp MapaMeTpoB cpabaTbiBa-
HUS W TPOBEPKY YYBCTBUTEIHHOCTH 3aIllUT, YCTAaHABIMBAEMBIX Ha
TpaHcopmaTopax JJisi BHISABICHUS BHYTPEHHUX MOBPEXKJICHUH, 3alIUT
JUHUN BJIEKTPOINepeayu, 3allUThl 3JEKTpOABUTaTeNel. BBIMONHITH
BBIOOp IMapaMeTpOB cpadaThIBaHUS aBTOMATHYECKOTO ITOBTOPHOIO
BKJIFOYEHUS, aBTOMATHYECKOTO BKJIFOUEHUsI pe3epBHOro nutanus. Bia-
JIeeT METOJMKaMHU BBIOOpa TapamMeTpoB cpabaThIBaHHS IMPOAOILHOM
muddepeHIMaTBFHOM 3alUTh, JUCTAHIMOHHON 3aIlUThI, 3aIIHUT, YCTa-
HABJIMBAEMbIX Ha TpaHcpopmaTopax HAJs BBISIBICHUS BHYTPEHHUX IO-
BpPEXKACHUH, 3aIlUT JUHUN 3JIEKTPONEPEIauu, 3alIUThl 3JIEKTPOIBUTA-
TeJIeid, aBTOMATUYECKOTO IMOBTOPHOI'O BKJIIOYEHHUS, aBTOMATHYECKOTO
BKJIFOYEHUSI PE3EPBHOIO IMUTAHMS, MPOBEJICHUS OIEHKH YYBCTBUTEIIb-
HOCTH 3aIluT.

18-21

«xopouto»

OrneHka «XOpoII0» BBICTABISAETCS CTYIEHTY, €CJIM OH MOJY4YHII 32 TECT
OLIEHKY ‘“XOpoIl0”, MOKa3al Xopolue 3HaHus JuddepeHrnaIbHol 1
JUCTAaHIIMOHHOW  3alllUT,  3allUThl  TpaHchopMaTropoB,  JHMHUI
AIIEKTPOIIEPEAAYH, IJIEKTPOABUTATENEH, T€HEPATOPOB, aBTOMaTHYECKOIO
MOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX AJIEKTPOIEpeaady, aBTOMaTHYECKOTO
BKJIFOUEHMsT  PE3EPBHOIO  INHTAHMS, ABTOMATHYECKOM  YaCTOTHOM
pasrpy3ku. 3Haetr auddepennnansubie 3anuThl. Haznauenue. [punammn
JeicTBUs MPOAOIbHOM anddepeHnanbHoN 3auThl. JJMCTaHIMOHHYIO
3amuTy. 30HBI JIeHcTBUSA. CXeMy TpeXCTyNeHYaTOW IUCTaHIIMOHHOM
3al0UTBI  HA  TIOCTOSIHHOM  ONEPAaTMBHOM  TOKE.  3allUThl,
yCTaHaBIIMBaeMble Ha TpaHc(opmaTropax JUIsl BbISIBIEHHS] BHYTPEHHUX
NOBPEXKACHUM,  3alIMTBl  JIMHUM  DJIEKTPONEpEAaud,  3allUThl
anekTponBurareneit (tpedoanust I1YD). Cxembr 3ammT. 3aniuThl
reseparopoB. OCOOEHHOCTH 3alllUT T'€HEpPaTOpOB, pPadOTAIOIIUX B
0510Ke ¢ TpaHchOpMaTOPOM, U TEHEPATOPOB, PabOTAOIINX HA COOPHBIE
IIMHBI. ABTOMAaTMYECKOE IIOBTOPHOE BKJIIOYEHHE Ha  JIMHUSAX
anektpornepenayn.  Ha3znauenwe.  ABTOMATHYECKOE  BKIIKOUEHUE
pE3EpPBHOrO NMUTaHUSA. ABTOMATHUYECKAs 4acTOTHAs pasrpyska. YMeeT
BBIMIOJHATH  BBIOOp  MapaMeTpoB  cpabaTbiBaHUS — MPOJOJLHOMN
g depeHraIbHOR 3aIUTHI. Onpenenstsb COINPOTHUBIICHUS
cpabaThIBaHUS u MIPOBOAUTD OLICHKY  YYBCTBUTEJIbHOCTH
JUCTAaHIMOHHON  3amuThl.  OCyIIEeCTBIATH  BHIOOp  MapaMeTpoB
cpabaThIBaHUSI U IIPOBEPKY YYBCTBUTEJIbHOCTH 3aIlIUT,
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Bbamasl
(peUTUHTOBOI
OLICHKH)

Onenka
pasjiena
(cranmaprtHas)

TpeGoBanusi K 3HAHUAM

yCTaHaBIIMBAaEMbIX Ha TpaHchopMaTopax MAJsl BBISBICHHUS BHYTPEHHUX
MIOBPEXKICHUH, 3aIl0AT  JIMHUHA JIEKTpoIepesayH, 3aIUThI
AIIEKTpOABHUraTesiel. BpIMonHATh BbIOOp HapaMeTpoB cpabaThIBaHUA
ABTOMATHYECKOTO  IMOBTOPHOTO  BKJIIOYEHHS,  ABTOMATHYECKOTO
BKJIIOUEHUSI PE3EpBHOr0 MuUTaHUSA. Briameer MeToaukaMu BbIOOpa
napaMeTpoB cpadaThIBaHUS MPOAOJIBHON Au(depeHIINaTFHON 3aIIUTHI,
JTUCTAaHIIMOHHOU 3aIUTHI, 3alIuT, yCTaHaBIMBAaEMBbIX Ha
TpanchopMaTopax JAjs BBISBICHHUS BHYTPEHHUX TOBPEKIACHUH, 3aIUT
JTUHUI AJIeKTpoIepeaayu, 3aIUTHI ANEKTPOABUTATENCH,
ABTOMATHYECKOTO  IMOBTOPHOTO  BKJIIOYEHHS,  ABTOMATHYECKOTO
BKJIIOUCHUS pE3epBHOTO MUTaHUS, MIPOBECHUS OLICHKHU
qyBCTBUTEIHHOCTH 3aIIHT.

15-18

«y0081eme0o-
PUMENbHOY

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYACHTY, €CIH OH
MOJy4YWs 32 TECT OLEHKY  “‘YIOBJIETBOPUTEIBHO”,  MOKa3al
YIIOBJIETBOPUTEIIbHBIE 3HAHHUA TU(QepeHInaTbHON U JUCTaHIIMOHHON
3alllUT, 3alMThl  TpPaHCPOPMATOpOB, JIMHUI  3JIEKTpOIepesauu,
ANIEKTPOJBUraTeel, I'EHEPAaTOPOB, aBTOMAaTHYECKOTO  IIOBTOPHOTO
BKJIFOUEHMSI Ha JIMHUAX 3JIEKTpONepesadl, aBTOMaTHYeCKOTO BKIIFOUEHHUSI
PE3EPBHOIO IUTAHUS, ABTOMAaTU4YECKOW YaCTOTHOM pasrpysKu. YMeer
YIIOBJIETBOPUTEIHHO BHIMOJHATH BHIOOP TapamMeTpoB CpaOaTHIBAHHS
IIPOJOJIBHOM muddepeHInaIbHON 3aIUTHI. Onpenensrs
COIPOTUBIICHUS cpabaTbIBaHUs u IIPOBOAUTD OLICHKY
YyBCTBUTEIBHOCTH AMCTAHIMOHHON 3ammThl. OCyIECTBIATh BBIOOD
[apaMeTpoB cpabaTbIBaHUS M IMPOBEPKY YYBCTBUTEIBHOCTH 3alUT,
yCTaHaBJIMBAaEMbIX Ha TpaHc(opMaTopax Ui BBIBIECHUS BHYTPEHHUX
IIOBPEXKICHUH, 3aI0AT  JIMHUH JJIEKTpoIIepeayH, 3aIIUThI
3JIeKTpoABHUraTeneil. BpImonHATs BbIOOp MapaMeTpoB cpadaTbIBaHUS
ABTOMATUYECKOTO  HOBTOPHOIO  BKJIIOYEHMS,  aBTOMAaTHYECKOIO
BKJIIOUEHUSI PE3EPBHOIO IHTAaHUA. Y IOBJIETBOPUTENBHO BIAACET
METOJIMKaMHU BbIOOpa mapaMeTpoB cpabaTbIBaHUS  MPOJOJBHOM
JuddepeHMaabHON  3alllUThl, JUCTAHIIMOHHOW  3allUThI, 3alluT,
YCTaHABJIMBAEMbIX Ha TpaHCpopMaTopax JJsl BBISIBICHUS BHYTPEHHUX
NOBPEXKACHUM,  3alIUT  JIMHUM  DJIEKTpONEpenaydd,  3alluThl
AIIEKTPOJIBUraTesield, aBTOMATUYECKOTO IOBTOPHOIO  BKJIFOYEHHS,
ABTOMATHYECKOTO BKJIIOUEHUS PE3EPBHOIO IUTAHUS, IPOBEACHUS
OILICHKH YYBCTBUTEJIbHOCTH 3alllUT.

menee 15

«neyoosie-
MBOPUMENLHO»

OlLieHKa «HEYJIOBJIETBOPUTENIBHO» BBICTABJISETCS CTYJAEHTY, €CIH OH
MOJTYYHJT 32 TECT OLICHKY “HEYIOBJIETBOPUTENILHO , HE TIOKA3aJl 3HAHUUN
mddepeHanbHoI u JUCTaHIMOHHOU 3aLIUT, 3aIUThHI
TpaHc(hopMaTopoB, JIMHUN  DJEKTpPOIEpEaun, dSJICKTPOJIBUTATENCH,
TEHEePaToOpOB, AaBTOMATUYECKOIO MOBTOPHOIO BKIIFOUEHHMS HA JIMHUAX
ANIEKTpOTepeIadl, aBTOMATUYECKOTO BKJIFOUYEHUS PE3EPBHOTO THTAHUS,
ABTOMATUYECKOW YaCTOTHOW pasrpy3ku. He yMeeT BBINONHSATH BHIOOD
napameTpoB cpabaTbIBaHUsI TTPOIOTbHON nU(depeHITnaTbHON 3alUTHI.
OnpenensiTh CONPOTUBJICHHUS CpabaThIBAaHUS M TMPOBOJIUTH OILICHKY
YyBCTBUTEIHLHOCTH NHUCTAHIIMOHHOW 3amUThl. OCYIIECTBISITH BBIOOD
napaMeTpoB cpabaThiBaHUS W TMPOBEPKY UYBCTBUTEIHHOCTH 3alIWT,
yCTaHABIMBAaEMbBIX Ha TpaHc(opmaTopax ISl BBIABICHHUS BHYTPEHHHUX
MOBPEXKACHUM,  3allUT  JIMHUH  DJEKTponepenayd,  3alluThl
AJIEKTpOJIBUTaTeel. BhIMOMHATE BBHIOOp MapaMeTpoB CpadaThIBAHUS
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Baiabl Onenka TpeGoBanusi K 3HAHUAM
(peUTUHTOBOI pa3aena
OIICHKH) (cranmaprtHas)

ABTOMATUYECKOTO  MOBTOPHOIO  BKJIIOYEHMS,  aBTOMATHYECKOIO
BKIIIOUEHUSI PE3epBHOTO NMuTaHWs. He Biajeer MeToauKaMu BhIOOpa
napaMeTpoB cpadaTbiBaHUs MPOAOJIBHON AuddepeHnaIbHON 3alIUThI,
JMCTAaHLIMOHHOMN 3aIlUTHI, 3allIUT, yCTaHaBIMBAEMBbIX Ha
TpaHcopmaTopax [isl BbISABICHUS BHYTPEHHUX MOBPEKICHUHN, 3aLIUT
JTUHUN AJIEKTpoIepeauH, 3allUThHI 3JIEKTPOJIBUTATENEH,
ABTOMATUYECKOTO  MOBTOPHOIO  BKJIIOYEHMS,  aBTOMATHYECKOIO
BKJIFOYCHUS pEe3epBHOIO MUTAHUS, MIPOBEICHUS OIICHKU
YyBCTBUTEIHHOCTH 3alIUT.

Tect- 2 IuddepenunanpHas 1 IMCTAaHIIMOHHAS 3allUTa, 3al[UTa TpaHC(HOPMATOPOB, JIUHHIM IeKTpoIe-
penaydu, 31eKTPOoIBUTraTeseii, TeHepaTOpOB, aBTOMATUYECKOE TOBTOPHOE BKIIFOUEHHUE HA TUHUAX JJIEKTPOIIe-
penayu, aBTOMaTHUeCKOEe BKIIFOUEHUE PE3ePBHOrO MUTAHHUS, aBTOMAaTHYECKasl YaCTOTHAs pa3rpys3Kka

Onenka KonruecTBo BEpHO TaHHBIX OTBETOB
5 (OTIU4YHO) 9-10
4 (xopor1uo) 7-8
3 (YIOBIIETBOPUTEIHHO) 6
2 (HeyOBIETBOPUTEIIHHO) Menee 6

dopma OolleHUBaHUs OTBETA CTYJCHTA Ha 3a4eTe
o qucturuirHe «b1.B.JIB.12.2 «CucteMHast aBTOMaTHKA U 3aITATa )

Bbanabl
(pedTUHTOBOM
OLIEHKH)

Ounenka
3ayeTa
(crangapTHas)

TpeboBanusi K 3HAHUAM

30-50

«3aumenoy

OneHka «3a4TeHO» BBICTABIISAETCS CTYICHTY, €CJIM OH IIOKa3al yAOBJIE-
TBOPUTEIIbHBIC 3HAHUS B 00J1aCTU pesIeHHOMN 3alUThl U aBTOMaTHUKH TeX-
HUYECKMX CHCTEM, IPUHIMIIOB ACWUCTBUS 3alllUT, BbIOOpa HapameTpoB
cpabaThIBaHMsl 3aILUT, ITOCTPOCHUS MPUHIUIHAIBHBIX M ONEPaTHUBHBIX
CXEeM 3alllUT. YMeEET yOBJIETBOPUTEIHHO BBITOJHATH BHIOOP MapameT-
POB cpabaThIBaHUs peIeHHOM 3alllUThl M aBTOMaTUKHU 3JIEKTPOIHEPreTH-
YECKUX CHCTEM, IPOBOJUTH OLICHKY YYyBCTBUTEIBHOCTH PEIEUHOM 3aIu-
ThI, YUTATh U COCTABJIATH NMPUHIUIHAIBHBIE U OIEPATUBHBIE CXEMBI 3a-
IIUTHI, OCYILECTBIISATh BHIOOP AJIEMEHTOB 3alUTHL. Y IOBJIETBOPUTEIHLHO
BJIaJieeT METOJMKAaMH BBIOOpa MapaMeTpoB cpabaTbIBaHMs, MPOBEe-
HUS OLICHKM YYBCTBUTEJILHOCTH PEJICHHON 3allMThI, HABBIKAMU ITOCTPO-
€HUS M YTEHUs NPUHLUUIHNAIBHBIX U ONEPATUBHBIX CXEM 3allUTHI, TEP-
MHHOJIOTHEH B 00IacTW penelHOM 3alUThl U aBTOMATUKH, BOIPOCAMU
OKCIUTyaTali PEJICHHON 3aIlUThl U ABTOMATUKH

meHee 30

«He 3a4NMeHo»

OneHka «HEe3a4TeHO» BBICTABJISETCS CTYACHTY, €CJIM OH He IoKa3aj
3HaHWM B 00JaCTH peENeHHON 3alUThl U ABTOMATHKU TEXHUYECKUX

CUCTEM, IIPUHIOWIIOB )IGf/iCTBI/ISI 3alIuT, nmapamMeTpoB

Cpa6aTI)IBaHI/I${ 3alIUT, MOCTPOCHUSA NPUHOUIIHAIBHBIX W OICPATHBHBIX

BEIOOpa

cxeM 3amuT. He ymeeT yaoBIETBOPUTEIHHO BBIMOJHATH BBIOOP
nmapaMeTpoB CpalaThIBaHUS pENEHHON  3aluThl U
ANEKTPOIHEPTETUYECKUX CUCTEM, IIPOBOAUTH OLEHKY YYBCTBUTEIBHOCTH
pENEeNHOM COCTaBJIATh

ABTOMAaTHKHU

3allliThl, YUTaTb H IPUHIUIINAIIBHBIE U
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banabi Ouenka TpeOoBaHMs K 3HAHUAM
(pedTHHTOBOI 3ayera
OLICHKH ) (crannmapTHas)

OIICPaTUBHBIE CXEMBI 3aIIUTHI, OCYLIECTBISATH BHIOOP AJIEMEHTOB 3aIUTHI.
He Bmageer wmerogukamu BbIOOpa TmapamMeTpoB CpadaThbIBaHMA,
IPOBEJCHUS OLEHKH YYBCTBUTEIBHOCTH PEJICHHON 3alUThI, HaBBIKAMH
HOCTPOCHUSI ¥ YTEHHS MPUHIUITHATBHBIX U ONIEPATUBHBIX CXEM 3allHTHI,
TEPMUHOJIOTHEH B 0OJACTM pENeWHOM 3allUThl ¥  aBTOMAaTHKH,
BOIPOCAMH 3KCILUTyaTalllK PEICHHON 3aIUThl U aBTOMATHKU

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE OOecriedeHne yueOHoi

JTUCHUILITHHBI
OcHoBHast TuTepaTypa
1. Penelinas 3ammra SIEKTPOIHEPIETHUECCKUX CHCTEM [DIJIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / M.B. AnnpeeB [u np.] ; coct. M.B. Annpees, H.}O. Py6an, A.A. Cysopos, A.C. I'yces, A.O.
CynaiimanoB. —  DJnektpoH. gaH. — Tomck : TIIY, 2018. — 167 c¢. — URL:
https://e.lanbook.com/book/113201.
2. Peneitnas 3ammra 1IEKTPUUYSCKUX CeTel [DIIeKTpoHHBIN pecypc]: yueb. mocobue / Illeros
AN. - HoBocubupck : N3n-Bo HI'TY, 2015. - URL:
http://www.studentlibrary.ru/book/ISBN9785778226531.html
3. Peneitnas 3ammra B 3aadax U yOpaXHEHHUSX : COOPHHK 3anad [DIeKTPOHHBIN pecypc] /
Tandunnes O.B. - HoBocubupck : N3n-Bo HI'TY, 2015. Pexum JOCTyIa:

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

I[OHOJ'IHI/ITGJ'ILHEUI JaTeparypa

4, HOunun, M. A. TokoBas 3amuTa 3JIeKTPOYCTaHOBOK : yueOHoe mocobue / M. A. FOunun. —
2-¢ u3., uctp. — Cankt-IlerepOypr : Jlans, 2021. — 288 ¢. — URL.: https://e.lanbook.com/book/167892.
S. Kopob6os, I'. B. DnexrpocHabxenue. KypcoBoe mpoexktupoBanue : yueOHoe nocobue / I. B.

Kopo6og, B. B. Kaprasues, H. A. UepemucunoBa. — 3-e u3z., ucnp. — Cankr-IlerepOypr : Jlanp, 2021. —
192 c.. — URL.: https://e.lanbook.com/book/168632 .

6. Peneiinast 3ammra U aBTOMaruka 3JIEKTPUUYECKUX CHUCTEM : yueOHOe MOocoOHe / COCTaBUTENH
A. H. Kozno [u g1p.]. — 4-e usn., ucnp. — bnarosemenck : AmI'Y, 2017. — 160 ¢— URL:
https://e.lanbook.com/book/156460.

7. Mutpodanos, C. B. IlpaBuia ycTpolcTBa 3JIEKTPOYCTaHOBOK M TEXHUKa O€30MacCHOCTH :
yuebHoe mocobue / C. B. MutpodanoB. — Openbypr : OI'Y, 2018. — 107 c— URL:
https://e.lanbook.com/book/159733

MNEPUOANYECKUE U3JAHUA
8. [IpomsbllIeHHAs SHEPrEeTUKA
9. W3Bectus Poccuiickoil akaneMun Hayk. DHEpreTuka

HNHuTepHeT-pecypcesl
10. https://library.e.abb.com/public/b4fb4ec9b484c5afc12579200031c156/Spac810 Catalogue.p

11. http://www.rzia.ru
12. http://www.proektant.org/index.php?board=441.0
13. http://rzalab.narod.ru
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MarepuajbHO-TEXHUYECKOE O0ecTevyeHue y41eOHOM U CUUIIIMHbI
B mpouiecce ocBoeHMsT OCHOBHOI 00pa3oBaTenbHOM mporpammel o auctumuiae b1.B.JIB.12.1 «Pe-

JefiHas 3aluTa 1 aBTOMAaTHKa» KCIIONb3YIOTCS HArJsiIHbIe MaTEPUAIIbl, BHIYMCIUTENIbHASI TEXHUKA, MYJIbTH-
MEAMIHBIA KOMIUIEKC JJIs TTOKa3a Mpe3eHTaluii, 1abopaTopHoe obopynoBanue. JlJis caMOCTOSATENBHON pa-
OOTBI CTYIEHTOB UCIIOJIb3YETCs] KOMIBIOTEPHBIN KIacC C BEIXO/I0M B HHTEPHET.

JIaGopatopHbie pabOThl MPOBOAATCA B clelUaIu3upoBaHHON aymutopun Ne523 «JlaGopaTtopus
«OnekTpocHabx)eHuey. s mpoBeneHus 3aHIATHI UCTIOIB3yeTcs abopaTopHsblil crenn 991 M-C-K «Onek-
TPUYECKHE CTAaHIMM W TMOJCTAHIIMU, CUCTEMbI U CETH, pelieliHas 3alliuTa U aBTOMAaTU3allus dJIEKTPOIHEpre-
TUYECKUX CHUCTEM, SJIEKTPOCHAOKEHUE», KOMIUIEKT Yy4eOHO-HAIJISIIHBIX MOCOOMM M IIaKaToOB, METOIUYE-
ckoe obecrnieuenue. (s mpoBeaeHUs MPAKTHUECKUX U JIaOOPATOPHBIX 3aHATUN HCHONB3YETCSl TaKkKe KOM-
IUIEKC BUPTYAJIbHBIX JTAOOPATOPHBIX pabOT Uis HU3y4deHHs] OOOpYIOBaHUS AIIEKTPUUECKUX MOACTAHIUI:
«M3ydyeHue KOHCTPYKLMHU U MPUHLHKIA paboThl ycTpoiicTBa peneiinoi 3amutsl SPAC 810» B mabopatopun
«BupryanbHble KOMIIJIEKCHI».

YuyeOHO-MeToAN4YeCKHEe PEKOMEHIAIMHU ISl CTY/IeHTOB

3HaHUA, TOJYYCHHbIE M0 OCBOCHUIO JUCUHUIUIMHBI, HEOOXOIUMBI MPU OCYIIECTBICHUU MPOQECcCHO-
HAJIBHOW JICATEIbHOCTH OaKaiaBpa, BHIMOJIHEHUH BBIMTYCKHON KBAIM()UKAIMOHHOW PaOOThI M M3YUYECHUH OC-
HOBHBIX JHUCIUILINH 10 MPOQUITEO MTOATOTOBKH.

Jst 53¢ (GEeKTUBHOTO OCBOCHUS JUCIUIUIMHBI CTYICHTaM HEOOXOIUMO IMPOSBIISITh HAUOOJBIIYIO aK-
TUBHOCTb BO BpPCMs ayJHUTOPHBIX 3aH9[TPII>i, CJICOOBAThL YKa3aHHAM BCAYLICTO NPCHOAaBaTCIisd, BBIIIOJHATH
CaMOCTOSITEIILHYIO pad0Ty B 00bEME, YCTAHOBICHHOM pa0oUeit IporpaMMOi TUCITUTUINHBI.

JICKITMOHHBIE 3aHITHS COCTABIISIOT OCHOBY TCOPSTHUECKOTO OOYUYCHHSI U IMO3BOJISIOT CPOPMUPOBATH
CHUCTEMAaTH3MPOBAaHHBIC OCHOBBI 3HAHW IO JUCIUIUIMHE, TIO3BOJISIOT PACKPHITH HAUOOJIEE CIIOKHBIE, OCHO-
BOTIOJIArarOIINE BOIIPOCHI.

B xo7e NeKIMOHHBIX 3aHATUI HAJUICKHUT KOHCIIEKTUPOBATh HanOoJee BaXKHBIC MOJOKCHHS HU3ydac-
MO TEMBbI, a 10 OKOHYAHUH 3aHSTHS 33]]aBaTh BOIPOCHI, BHI3BIBAIOIINE 3aTPYIHEHHSI C YCBOSHHEM paccMaT-
puBaeMoii TeMbl. PekoMeHyeTcs mepel CleIyIOUIMM JIEKIIMOHHBIM 3aHSITHEM IMOBTOPUTH MaTepual pac-
CMOTPEHHON TE€MBbI, U3yUYUTh COBPEMEHHYIO JINTEPATYPY, BBIIOIHUTH CAMOCTOSITEIbHYIO paboTy B 33/1aHHOM
o0BeMme.

HpaKTI/ILIeCKI/IC 3aHATUA TTIO JUCHUILIMHE ITO3BOJIAIOT IMPOBEPUTHE YCBOCHUEC TCOPETUUYCCKOIO MAaTCpHr-
ayra, GopMUPOBATH MPAKTHYCCKUE HABBIKU M YMEHHS O] PyKOBOACTBOM IPEIOAaBaTelis, yriyOsioT, pac-
HIUPAIOT, A€TATU3UPYIOT MOTYYCHHbIE HA JIEKIIUU 3HaHUS. [IpakThyeckoe 3aHATHE MPEANOIaraeT BhIOIHE-
HUE TI0 33JIJaHUI0 U TI0JI PYKOBOJICTBOM IPEMNo/iaBaTeNsl OAHON WM HECKOJNBKUX MPaKTU4YecKux pador. Jls
YCTICLITHOTO BBITIONHEHUS MPAKTUYECKUX 33/IaHUi M OCBOCHUS JUCIUILIMHBI TIEPe]l KaXIbIM MPAaKTUYECKUM
3aHATHEM HEOOXOJIMMO BBIYUHUTH TEOPETUUECKHI MaTepHall COOTBETCTBYIOIIEH TEMBbI, HCIONb3ysS KaK KOH-
CIEKT JIEKIUI, TaK U PEeKOMEHJyeMylo JuTepatrypy. [lo pe3ynbraTaM BBIIOJHEHHS MPAaKTUYECKON paboTh
MIPOBOMTCS OIICHKA TEKYIIEH YCIIeBaeMOCTH, KOTOPasi CYMMUPYETCS K pe3y/IbTaTaM aTTeCTAIHH Pa3eIioB.

JlaGopaTopHble 3aHSATHS MPEICTABIAIOT COO0W B OOJBINEH CTENMEHU CaMOCTOSITEIbBHOCTH BBITIONHE-
HUE JTA0OPaTOPHBIX padoT, YIIyOIISIOT M 3aKPEILIAIOT TEOPETHYSCKHE 3HaHUs. Ha 3TUX 3aHIATHSX OCBanBa-
FOTCSI HABBIKU SKCIIEPUMEHTAIIBHBIX CTIOCOOOB aHAJIN3a ACHUCTBUTEIHHOCTH, (POPMUPYIOTCS yMEHUS paboTaTh
¢ mpubopaMu U COBPEMEHHBIM o0opynoBaHueM. JlabopaTopHOe 3aHSATHE TIPOBOAUTCS B COCTaBE aKaJeMUIe-
CKO Tpymmbl ¢ pa3ielieHueM Ha MOATPYIIBL. J{Js yCIemHoro BEIMOTHEHHUS 1ab0paTOpHBIX paboT U OCBOE-
HUS TUCIUIUIMHEI CIeIyeT 3HaTh TEOPETUUYECKUN MaTepHrall COOTBETCTBYIOIIEH TEMBI, YUETKO CIEeI0BaTh Me-
TOJMKE BBHITIOTHEHHsI 1a00paTOPHBIX padoT, BRIIAHHOW mpernogaBaTeneM. [1o pe3ynbraTaM BBHIIOTHEHUS Jia-
OopaTopHOW pabOTHI MPOBOJUTCS OIEHKA TEKYIIEH YCIIEBAeMOCTH, KOTOpas CYMMHUPYETCS K pe3ylbTaTam
aTTeCTAIlUU Pa3JIeNOB.
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CamocrosTenbHast paboTa nmoapasyMeBaeT moja coboi npopadboTKy TEOPETHUECKOT0 MaTepuasa ¢ uc-
MOJb30BAHUEM PEKOMEHAYEMOU JTUTEpPaTyphl IO TOM WM MHON TeMe, MOCIEAYIONIUN OTUET MO Pe3ysIbTaTaM
CaMOCTOSITENTLHOM paboThI B (hOopMe, YCTAaHOBICHHOH MPEIoIaBaTeIIeM.

CpenctBoM HMHGMOPMAIIMOHHON MOIIACPKKH OpPTaHU3AI[MH CAMOCTOSTEIHLHONW pabOTHl CTYIACHTOB B
paMKax y4eOHOHM NUCIUILTUHBI SBISIOTCA WH(pOpMaMOHHO-00pazoBaTenbHast cpena (MOC), anekTpoHHO-
o6ubnmoteunsie cuctemsl, qoctynasie BUTU HUAY MU®OU, aboHeMEHT U TepHoANKa.

JlJis BBITOTHEHUSI CAaMOCTOSITENIbHOM PadOThl CTYAEHTY HY>KEH JUOO JIOMAIllHUN KOMIIBIOTEp C J0-
CTYIIOM B MHTEPHET, JIN00 KOMIbIOTEPHBIN Kitacc B,

Kax b1l CTyIeHT uMeeT CBOM JIOTUH U naposis it 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 AUCHUIIIMHBI CTYAEHTBI CAAI0T 3a4eT.

MeToanuyeckue peKOMEHIANUM AJIs NpenoaaBaTeien

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 TEXHUYECKUX CUCTEMAX», €€ MPaKTUYECKOE 3HAUECHUE, JOBECTH /10 CTYAECHTOB Tpe-
O0oBaHMs Kadeapbl, OTBETUTh Ha BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATHUSM HEOOXOIMMO MPOAYMAaTh IUIAH €ro MPOBEACHUs, COIEP-
YKaHUE BCTYIUTEIbHON, OCHOBHOW U 3aKJIFOUUTEILHON YaCTH JICKIIMH, O3HAKOMUTHCSA C HOBUHKaMU Y4eOHOM
U METOJIMYECKOW JIMTEPATyphl, MyOJMKAIUAMH MEPUOJAMYECKON TeYaTH IO TeME JICKIIMOHHOTO 3aHSATHUS.
YTOYHHUTH MJIaH MIPOBEACHUS TPAKTUYECKOTO 3aHATHS IO TEME JICKIIHH.

B xone neKIMoHHOro 3aHSATHS MpenoaaBaTeNib JOHKEH Ha3BaTh TEMY, yUe€OHBIE BOIPOCHI, O3HAKO-
MUTbH CTYJICHTOB C IEPEUHEM OCHOBHOM W JIONOJIHUTEIBLHON JUTEPATYphl IO TEME 3aHATUS. PackpbIBaTh co-
JepKaHue y4eOHBIX BOIMPOCOB HEOOXOJUMO C aKIIEHTHPOBAHHEM BHUMAHHS CTYJEHTOB Ha MPAKTUYECKOM
MPUMEHEHUHU PAaCCMATPUBAEMBbIX BHJIOB 3aIllUT U aBTOMATUKH B DJICKTPOIHEPTETUUECKUX CUCTEMAX, a TAK)KE
COBPEMEHHBIX YCTPOMCTBAX 3aLUTHI U ABTOMATHUKHU.

B xo71e n3noskeHus JEKIMOHHOTO MaTepralia ciaeayeT MPUBOAUTH Hanboliee IpKUe 1 3alTOMUHAIOIIIH-
€cs MPUMEPHI, 3aJ1aBaTh MO X0y U3JIOKEHHS JEKIIMOHHOTO MaTepuaga PUTOPUUYECKHE BOMPOCHl U CaMOMY
JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTMBU3AIMKM MBICIIMUTEIILHON EITEIbHOCTH CTYJEHTOB, MOBBIIIE-
HUIO UX BHUMAHMS U HHTEpEca K MaTepuaiy JIEKIHNH, €€ coaepkanuio. [IpenogaBarenb 10MKEH pyKOBOIUTh
paboToii CTYACHTOB MO KOHCIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepHala, MoJI4epKHuBaTh HEOOXOIUMOCTh OT-
paXeHUs B KOHCIIEKTaX OCHOBHBIX MOJOXEHUH M3ydaeMol TeMbl. B 3aKkiIfounTenbHON YacTH JEKIUU HE0O-
X0aUMO c(hOpMyIHpPOBaTh OOIIKE BHIBOJBI MO TEME, PACKPBIBAIOIINE COAEPKaHUE BCEX BOMPOCOB, MOCTAB-
JeHHBIX B JeKIud. OOBSBUTH TUIAH OYEPEIHOTO MPAKTHUECKOTO 3aHATHS, aTh KpaTKue peKOMEHIAluu 10
MOATOTOBKE CTY/ICHTOB K MPAKTUYECKOMY 3aHSTHIO.

[Ipu moATroTOBKE K MPAKTHUYECKOMY 3aHSATHIO MIPEMNO/IaBaTeNt0 HE0O0X0AUMO YTOUHUTD TUTAH €T0 MPOo-
BEJICHUSI, POJAYMaTh MepeUYeHb 3ajad, MOJUICKANUX PEIICHUIO BO BPEMs IPAKTUYECKoro 3aHATus. OKasbl-
BaTh METOJMYECKYIO MOMOIIb CTYJEHTaM B MOATOTOBKE K 3aHSATUIO, BHITIOJHEHUIO JOMAIIHUX 3aJaHuil. B
X0J1€ MPAKTUYECKOTO 3aHATUS BO BCTYMUTEIBHOM CJIOBE PACKPBITh TEOPETUUYECKYIO M MPAKTUUECKYIO 3Ha-
YUMOCTh TE€MBI, ONPEEIUTh MOPSAIOK €ro MPOBEAEHUs, KOJMYECTBO pelnaeMbix 3anad. llenecooOpa3Ho B
XOJIe pelleHus 3a7a4 3aaBaTh 00YUYaOIUMCS JAOMOJHUTEIbHBIC U YTOUHSIONINE BOTPOCHI C IIENIbIO BBISC-
HEHUsl TIyOWHBI 3HAHWN MO paccMaTpuBaeMoil TeMe. B 3akiIfounTeNhbHON YacTH MPAKTHUYECKOTO 3aHSATHUS
CJIeTyeT MOABECTH €0 UTOTHU: 1aTh OOBEKTUBHYIO OIIEHKY OTBETOB KaXKIOTO CTY/ICHTA M y4eOHOM TPYIIIHI B
1e7IoM. PacKphITh MOJIOKHUTENIbHBIE CTOPOHBI M HEIOCTATKH MPOBEIEHHOTO MpaKTUIecKoro 3aHsaTus. OTBe-
TUTH HA BOMIPOCHI CTYIeHTOB. Ha3BaTh TeMy ouepeTHOTo 3aHSATHS.
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[Tpu moaroTroBke K 1a00paTOPHOMY 3aHITHIO TIPENOJABATEII0 HEOOXOMMO 03HAKOMHTHLCS C HOBEH-
IIMMU HAYYHBIMH pa3pabOTKaMH, MEPUOJNIECKOMN MeYaThlo 10 TEMATHUKE 3aHSATHS IS TOTO, YTOOBI IO/I-
YEepKHYTh BaXKHOCTh M3YYaEMBIX BOIPOCOB B 00JIACTH pPEJICHHON 3alIUTHl U aBTOMATUKH, 0003HAYUTH HEOO-
XOZMMOCTb 3HAHWSA U TOHMMAHUS OCHOBOIIOJIATAIOIINX TEOPETHUYECKUX BOIPOCOB, Kak Oaszuca yisi mocie-
JYIOIIUX HAYYHBIX pa3paboTOK M YCIEIIHOTO OCBOSHUS KBaM(UKAINY OaKaiaBpa Mo HAIMPABJICHUIO «DJIeK-
TPOPHEPTETHKA U JCKTPOTEXHUKA». B Havyasne 3aHATHS HE0OX0AUMO YETKO 0003HAUNTh 11€JIh, TPEOOBAHUS K
BBINOJIHEHUIO JIAOOPAaTOPHBIX paboT, coJepkaHue OTYeTa 1Mo JlabopaTtopHoi padote. [lo pesynbraTtam 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 COJIEPIKAHKE OTPAXKAIO HAHOOJIBIIMM 00pa30M MPAKTHYECKOE IPUMEHe-
HUE pacCMaTPUBAEMbBIX BHJIOB 3allUT U aBTOMATHKH C HEOOXOJIUMOCTBIO TEOPETHYECKOro 000CcHOBaHMA. B
KOHIIE 3aHATHUS MPENoJaBaTeib J0JDKEH OTBETUTh Ha BOIIPOCHI CTYACHTOB, 0003HAUUTh Hanbosee BaKHbIC
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 IPHYUHBI OTCYTCTBUS CTYJACHTOB Ha 3aHATHUSAX. [[pOBOAMUTE IPYIIIOBbIE U WHAWBUIYAIbHBIC
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 aTTECTALHIO, CIUTACTCSI HEATTECTOBAHHBIM 110 TAHHOH TUCIMILIHHE.

[Iporpamma cocraBiena B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUDU u ydeOHbIM TIaHOM

10 HarpaBieHuIo noArotoBku 27.03.04 YpasieHrue B TEXHUYECKUX CHUCTEMAX.

Pabouyro nporpammy cocTaBuI: JOLEHT _ < / I'ybarenxo M.C.
%

Peniensent: noueHr Edpemona T.A.

[Tporpamma ono6pena na 3aceganuu Y MKH 27.03.04 YopaBieHue B TEXHUUECKUX CHCTEMaX.
) ) /L [L l‘rf' 4
[Ipencenarens yueOHO-METOIUYECKOH KOMUCCUUI f /i Medenosa I0.A.
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