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1. HEJH OCBOEHMA IUCHUIIJIMHBbI

LlensiMu OCBOEHHS IUCLMIUITMHBI SBIAIOTCA: NpHOOpeTeHHe 3HAHWI OCHOBONOJIArAKOLIMX
NPUHUMUIIOB obecneyeHns HaEKHOCTH U (PPEKTHBHOCTH CHCTEM 3/IEKTPOCHAOKEHHSA ¢ MOMOLIBIO
cpecTB peneiinoiil 3auuTel 1 aBToMaTH3anuk (P3A); popmupoBanne crocobHocTel HCONB30BaATH
TexHuyeckue cpejctea P3A npu pemenun 3aaad npodeccHOHANIBHOI NEATENBHOCTH OaKanaBpos 110
npopumo «DnekTpocHabxeHue»; (GOPMHPOBAHHE TOTOBHOCTH K ODOCHOBAHMIO TIPHHATHIX

TEXHHYECCKHX pCI_HCHHﬁ Cc y‘-léTOM IKOHOMHYECKHX H HKOJOTHYECKHX MOCIEACTBHH HX NpHUMEHCHHA.

2. MECTO JJUCIIMILUIMHBI B CTPYKTYPE OIIOIT BO

JlucuunnuHa «PeneiHan 3aWmTa u aBTOMaTU3aLMA CUCTEM 3NeKTPoCcHabKeHnA» OTHOCHTCS
K o00s3aTeNbHBIM  JIMCIMIUIMHAM  BapHATHBHOM YacTH OCHOBHOH  mnpogeccHOHATbHOM
obpazosarensroi nporpammsel (OI1OI1) GakanaBpuara mo HanpasiaeHuto noarotosku 13.03.02
DNEKTPOIHEPreTHKa M JNEKTpoTeXHuKa. JlucIMniIMHA JIOTHYECKH M COJIEpXKaTelIbHO-
METOJNYECKH TECHO CBSA3aHA C PAAOM TEOPETHYECKHUX JAHCIMIIINH U MPAKTHK NPEIILECTBYIOMIEro
nepuojia o0yJeHusI.

MaremaTHyecKHe H €CTECTBEHHO-HAYYHbIC JHCLMIIHHBL (POPMHPYIOT «BXOJHBIE)
3HAHHA, YMEHHS W TOTOBHOCTH, HeoOXxomumble i u3ydenus P3A: 3HaHHs OCHOBHBIX
(Gu3MYeCKHX 3aKOHOB M METOJOB MAaTeMaTH4YeCKOro aHanmsa; ymeHus  obobware u
aHAIM3MpPOBaTh HMH(OPMAIHIO, CTABHTH LEib M BBIOMpaTh MyTH €€ JIOCTHIKEHHs, BBIABIISATH
(GH3MYeCcKyI0 OCHOBY (DYHKIIMOHHPOBaHHs cpeicTB P3A; roToBHOCT HCIIONB30BATH KOMIIBIOTEP
Kak OJTHO W3 CPEJICTB OCBOCHHS HOBOH AHCIHIIHHBL; TOTOBHOCTh K COBEPLIEHCTBOBAHHIO CHCTEM
P3A B 95KOHOMHYECKOM M IKOJIOTHYECKOM acreKrax.

K ymcny aucumiums, Haubosee TecHo cBsizaHHbIX ¢ «P3A», oTHOCATCS « TeopeTnyeckne
OCHOBBI 3MeKTpoTeXHUKH», «MHpopMamOHHO-U3MepHTENbHAS TEXHHKA H OJIEKTPOHHKa» H
«Han&xknocts a3nexkrpocHabkenus». B pesynprare OCBOEHHMs I3THX JIHUCUMIUIHH CTYJICHTBI
npuobperaior HeoOxoaumble Ui n3ydeHHs P3A 3HaHMsS OCHOBHBIX 3aKOHOB IJIEKTPHYECKHX
neneil, NPHUHIMIOB ofecredeHnsi HANEKHOrO SJIEKTPOCHAOKEHHs: W 3IeMEHTHOH Oasbl
cospeMenHbIX cpeacts P3A. [Ipuobperator ymMmeHHs NPUMEHAThL COBPEMEHHBIC METO/IbI pacutra
NapamMeTpoB IEKTPHYECKHX M JJIEKTPOHHBIX KOMMOHEHT cpeicTs P3A B yCTaHOBHBIIHXCH H
MEPeXOMHBIX PEKHMAX;  BHINOJIHATH H3MEPEHHS OIEKTPHYECKMX BENMYMH; COOMparh H
HanaxuBath cpejactsa P3A. OBnaseBaroT NPOrpaMMHBEIMHE CPEICTBAMH JUIS pelenus 3anauP3A
M METOMKAMH JKCIIEPUMEHTAIBHOTO MCCIIe/IOBAHMS TEXHHUECKHX cpencTs P3A.

BaxxHylo pojib B TIOATOTOBKE K M3ydeHHIO aucuunuuHbl «P3A»  wurpaioor ydebHO-

O3HAKOMHTEIbHAA U MPOU3BOJACTBEHHAA NPAKTHKH, a TaKXE Hay4YHO-HCCIIE0BATEILCKAA pa60Ta,



B XO/I¢ KOTOPBIX CTYACHTHI 3HAKOMATCS ¢ obopyaoBanueM P3A sneKTpHYecKHX MOIACTAHIHN H
NPOMBILUICHHBIX NPeANpUsATHIA. B cBOIO 0Yepeib 1pu H3y4YeHHH NUCIMILIHHEEI «Peneitnas 3aumra
¥ aBTOMAaTH3aLMA CHCTEM 3JeKTpocHatKeHUA» (POPMHPYIOTCA «BXOIHBIC» 3HAHHS, HEOOXOIMMbIE
JUIL  OCBOGHHS JIHCUMIUIMH «DNEKTPONMTAIOIIME CHCTEMBI M 3JIEKTPUYECKHE CETH» W
«DKCIUTyaTalnst CHCTEM 3/IeKTPOCHAOXKeHHs», a TakKe JUId TOATOTOBKH  BBITYCKHON

KBaIH(UKalHOHHOMH paboTel Gakanaspa.

3. KOMIIETEHIIHH OBYYAIOUIEIOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JIMCIUATLINHGI (MO/LY.JIST)

B pesynprare OCBOGHMS IMCHMILIHHBI OOYYArOLIMICS JODKEH JEMOHCTPHPOBATH CIEAYIOIIHE
pe3yJsibTarhl 0OpazoBaHHs:
1) 3nare MeTOABI NPOEKTHPOBaHHs cpeACTB P3A B COOTBETCTBHH ¢ TEXHHYECKHM 3a/laHHEM H
HOPMATHBHO-TEXHHYECKOH  JOKyMeHTalued  1pH  coOMIOJIeHHH  TeXHHYECKHX,
sHeproaeKTUBHBIX U Konoruueckux Tpebosanuii ([TK-3), 3HaTh METOMMKH ONpeIeIeHH S

napameTpos obopynosanus P3A (T1K-5) u pacuéra pexxumos pabotsi cpencts P3A (ITK-6)

2) YMeTp HCHOJIb30BaTh TEXHHYECKHE CPeACTBA IS M3MEPEHHS H KOHTPOJIS MNapamerpos
cpencts P3A (IIK-8) u wmeromukn o00pabOTKH pe3yibTaToB SKCIEPHMEHTAIBHBIX
uccnenosanuii cpeacts P3A (ITK-2), ymers npoBoauTh 060CHOBaHHE MPOEKTHBIX PELICHHH
B oTo# chepe (ITK-4), obecnieunpars TpeGyemblie PeXXUMBI M MapaMeTPsl 10 3aJaHHBIM
metoaukam (ITK-7) n coctaBnste M 0OpMIIATH THIIOBYIO TEXHHYECKYIO AOKYMEHTALHIO

(TTK-9).

3) Bnanetsb criocoOHOCTAMM K KOMMYHHKALMH B YCTHOH ¥ MHCEMEHHO# (hopMax, B TOM 4uCIIe
Ha uHocTpaHHbIX A3bIKax (OK-5), k paboTe B KOJIIIEKTHBE M TOJEPAHTHOMY BOCHPHSTHIO
COLMANIBHBIX, JTHHYECKHX, KOH(PECCHOHAIBHBIX M KYJIbTYPHBIX pasiuuHii IEHOB
npou3BoJAcTBeHHOro konektusa (OK-6), k camoopraHu3aumu M camooOpa3oBaHHIO B
chepe oHeprerHueckoil  snextponuku (OK-7); cnocobHOCTBIO  ydacTBOBaTH B
NJIAaHHPOBAHHH, MOATOTOBKE W BBIIOJHEHUH THIIOBBIX 3KCIIEPUMEHTAIBHBIX NCCIIeN0BaHHM

cpencts P3A no 3anannoii meroauke (T1K-1).



4. CTPYKTYPA U COAEPKAHUE JUCHUATLIMHBI
OO6was Tpy10eMKOCTh JMCLMITIMHEI COCTABNACT 4 3a4ETHBIX equnaun, 144 yaca.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

5.1. JlekuuoHHBIe 3aHATHS MPOBOIATCA B ayAHTOPHUAX, 00OPYIOBAHHBIX KOMIBIOTEPAMH,
3JIEKTPOHHBIMH NPOEKTOPAMU H MHTEPAKTHUBHBIMH JOCKaMH, YTO MO3BOJISIET COYETaTh aKTHBHBIE
H MHTepakTHBHBIE GopMbl TpoBeleHHs 3aHATHI. YTeHWe JeKIHH  COMPOBOXKIAETCS
JIEMOHCTpalHell KOMIBIOTEPHBIX ciainos, obmuM konugectBoMm 45 wmr. (HaGop cnaiinos
COICPIKUTCS B AIEKTPOHHOM IMPHJIOKEHHH K paboueit nmporpamme).

5.2. Jlabopatopubie pabotel no aucuurmumHe «P3A» B naGoparopum Ne 518-3
BBIIIOJIHSAIOTCS Ha 4-X CTeHJaX, HW3rOTOBICHHBIX COTpyAHHKamH kadenpsl I19H u 2-x
KOMITBIOTEPHBIX cTeHax, H3rotoBieHHbIX 000 «YuebHo-npou3BOACTBEHHBIH HEHTp «Y4eOHas

TEXHHKa» (www.electrolab.ru). Ha »Tux creHaax HCCleAylOTCS HW3MEpHUTENbHbIE H

BCIIOMOTATENbHBIE  pelie, TOKOoBas OTCeYKa, MAaKCHMallbHas TOKOBas 3alldTa M
muddepeHIHATBHAS 3AlIMTA, PEAIM30BAHHBIC HA JJIEKTPOMEXAHHYECKUX U JIEKTPOHHBIX pelie
Ha MukpokonTpoiuiepax « LOGO-SIEMENS».
5.3. CamocroarensHas pabota MOXeT NPOBOAUTHECS B KOMIIbIOTEpHOM Kiacce. Okono
20% Bpemenn CPC 3aHsTHII OTBeIeHO Ha HHTepakTHBHbIE (opmbl oO0yueHus pabore ¢
TeXHHueckMMH cpencrteamu P3A. Jlnsa 3TOro Mcnonb3yloTcs KOMIBIOTEPHBIE CHMYJISIHH
HacTpoiku cpeacTB P3A Ha cneayromux o0beKTax 3MeKTPOIHEePreTHKH:
e ppICOKOBONBTHON JIDIT;
e CHJIOBOM TpaHchopmartope;
® BBICOKOBOJILTHOM 3JI€KTPOIBHIATEE.
B Xo/e caMOCTOSTeIbHBIX 3aHATHH CTYIEHTHI UCIHOIL3YIOT Y4eOHYI0 KOMIBIOTEPHYIO

Oasy mauHbIX Mo cpeacTBaM P3A cucteM anekTpocHalKeHus.

6. OLIEHOYHBIE CPEJICTBA JIJISI MIPOMEKYTOYHOM ATTECTALIMH 11O UTOI'AM
OCBOEHMS JHCHHUILIMHBI H YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB
7.

6.1. Bonpocsi k 3a4éry
Hasnauenue yCTPOHCTB aBTOMATHKH M peJieifHOM 3allMThl CHCTEM IEKTPOCHAOKEHHS.
HuddepenunansHas Tokosas 3ammra. Obnacts npuMenenus. [IpuHIMn neHCTBHS.

Toxkossie 3amuThl. O01Me noHsiTusi. OCHOBHBIE TPeOOBAHMS.
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DNeKTPOMArHUTHEIE pelle TOKAa MPAMOro AeHCTBHS. Konctpykuun. OcHoBHbIE napameTps! u
XapaKTePHCTHKH.

[loBpexieHus 1 HEeHOPMATbHBIE PEKHMBI JIEMEHTOB CHCTEM MEKTPOCHABKEHHS.

ToxoBas nanpapnenHas 3anmTa MuHKi. OGNACTH IPHMEHEHHSL. [Mpunuun neficTeus.
IloBpexnenus 1 HOPMaTbHBIE PEXKHMBI JJIEMEHTOB CHCTEM 3JIEKTPOCHAOKEHHS.

Toxosas nanpasiennas sammra muanil. O61acTh npumMeHenus. [Tpuauun neiicreus.

Buasr MexydasHeIX KOPOTKHX 3aMbIKaHHii.

Knaccupukaunss pene sammr cucrem anextpocHabxenuns. ['paduueckne u GykseHHBIE
0003HAYEHHUS.

KopoTtkne 3ambikanus Ha 3emitio.

HMunykunonnoe pere. Tunsl. Koncrpykuun. OcHoBHBIE [apamMeTpbl  XapaKTePHCTHKH.
[Tpenoxpanutens ¢ mnnaBKuMH BeraBkamu. Komcrpykuum. OcCHOBHbIE napamerpsl u
XapaKTepPUCTHKH.

3amura sneKTpoABHraTeneii 0T neperpysox.

Crioco6k1 obecrieueHns ceneKTHBHOCTH TOKOBBIX 3allHT Ha NpeaoXPaHUTENISNX.
ONEKTPOMArHUTHBIE pelle TOKA KOCBEHHOro aeHcTBHS. THITBL Koncrpykuun., OcHoBHbIE
napaMeTphbl H XapaKTePHCTHKH.

TokoBas 3amuTa ¢ HCMO/IB30BAHHEM ABTOMATHYECKHX BBIKTIOUATECH.

Cxembl coe/iHEHHs TpaHCHOPMATOPOB TOKA H TOKOBEIX pelie.

Pente Bpemenn. OcroBrbie THibL. Konerpykuuu. [TapameTps 1 XapaKTePUCTHKH,

Bribop ycranosok MT3 nunmi.

Pene Bpemenn tuna PBM.

6.2. DK3aMeHALHOHHBIE BONPOCH

1. Tpebosanus k ayBcTBHTENBHOCTH MT3 munmit. Crioco6bl MOBBIIEHHS YYBCTBHTEILHOCTH.

[IpomerxyTounsie pene. Hasnauenne. Konetpykiuu. [TapameTpsl H XapakTEepPHCTHKH.
[ToBpexienus n HEHOPMATBHBIE PeXKHMBI PaboTE TpaHCcdopMaTOpoB. [IpHMeHsEMBIE 3aITHTSL
Obmas xapakTepucTHKa.

[TpomesxyTounsie pene tuna PIT - 340.

[pumenenune MT3 s 3ammTsl TpanchopMaTopos.

Tpancpopmaropel Toka B yerpoiicTBax perelHO# 3ammTEL OCHOBHBIE napamerpsl M
XapaKTepHCTHKH.

[Tpumenenue TOKOBOH OTCEUKH ISt 3aLIATHI TpaHCHOPMATOPOB.

[lorpemnoctu TparchopMaTopoB Toka peneiiHoi 3aiHThL.



10.
11.
12,
13.

14.

15,
16.

17.

18.

19.

20.

21.

MT3 snuumnii. O6Gnacte npumenenus. [lpuHuun gedictBus. OCHOBHBIC [MapameTpbl H
XapaKTePUCTHKH.

Pacuernble npoBepkH TpaHcHOpPMaTOPOB TOKA peneifHON 3alIHTHL.

MT3 ¢ nyckom no Hanpsokernuto. [Ipunmun neiicteus. [pumep peanuzanun.

OUABTPH CHMMETPHYHBIX COCTABISIOUIMX TOKA.

MT3 Ha NOCTOAHHOM ONEPAaTHBHOM TOKE C 3aBHCHMON M HE3aBHCHMOI XapaKTepHCTHKaMH.
[TpuMmepsl peanu3auy.

MT3 Ha nepeMeHHOM ONEPaTHBHOM TOKE C HE3aBHCHMOM XapaKTepHCTHKOH BBIIEPIKKH
BpemerH. [Ipumep peanuzamnum.

3aimuTa CHHXPOHHBIX JIBUTATENEH aCHHXPOHHOIO PEXKHMA.

[loBpexieHHs ¥ HEHOpMAalbHBIE pekuMbl paboThl AnekTpoasurarenet. IIpumensieMsie THIIBI
3ammuT. O6mas XxapakTepucTHKA.

MT3 Ha nepeMeHHOM ONEPATHBHOM TOKE € 3aBHCHMOMH XapaKTEPHCTHKOH BBIIECPIKKH BPEMEHH.
[Ipumep peanuzanuu.

MT3 ¢ pene npsamoro neicreus. [Ipumeps! peanusanuy. JlocToMHCTBA M HELOCTATKH.

TokoBas 3auIMTa HYJIEBOMH OCIEI0BATEIBHOCTH CHIIOBBIX TpaHchopMaTopos.
Tpexcrynenuaras TokoBasi 3aulMTa JIMHUM Ha TMOCTOSHHOM onepatHBHOM Toke. Ilpumep
peaiu3anuy.

3amuTa 3MeKTpoABHraTes el 0T MHOTO(a3HBIX KOPOTKHX 3aMbIKAHUH B CTATOPHOH 0OMOTKE.

6.3. Temn1 pedepaTon

e PaszpaboTka ABYXCTYNEHYaTOH pellelHON 3auiuThl ¢ HE3aBHCHMOH BpEMsA-TOKOBOM
XapaKTEepPHCTHKON HA MOCTOSHHOM ONEPAaTHBHOM TOKe s Bo3aymHoH JIDII-35 kB.

e PasjpaGorka ABYXCTyneH4YaToif TOKOBOH  3allMTBI €  3aBHCHMOH  Bpems-
TOKOBOMXOPAKTEPUCTHKOI Ha NEepeMEHHOM OMNEepaTHBHOM TOKE Ul BO3JyLIHOH
JIDII-10 xB.

e PaspaGorka peneiiHoit 3aiU Tl 0T 0HO(A3HBIX KOPOTKHX 3aMBIKAHHH 1714 Kabe bHOH
nuHuH 6 KB.

e Paspabotka peseiHoH 3amuTa CHIOBOro TpaHcopmaTopa.

e PaspaboTtka peneiiHOMH 3alIHTHI BHICOKOBOJBTHOTO 3JICKTPOIBUTATENS.

e PaspaboTtka peneifnoii 3aiuTh COOPHBIX MIMH NEKTPHYECKOH MMOJICTAHLINH.

e Pacuér nponosbHoi muddepenunansroit samuTel JIDII-110 kB.

e Pacyér 371€eMEeHTOB BBICOKOYACTOTHOH 3alUTHI.



* Buiop BpeMs-TOKOBBIX XapaKTEPHCTHK M YCTABOK MHKPOINPOLECCOPHON 3alldTHl
JIDIL

6.4. Yuebno-meroanieckoe obecnedenne caMmocTosTe bHO paboThl CTYIEHTOB

Yxpynuénnstii nian CPC u nocieoBaTelbHOCTb H3y4aeMBbIX TeM

® OcHOBHBIE NOHATHA ¥ MPHHIMAINLI TocTpoeHus P3A

* [loBpexeHus U HEHOPMAJIbHBIE PEXKHMBI HEKTPHUYECKHX ceTel
e [lpenoxpaHuTenH ¥ aBTOMATHYECKHE BHIKIIIOYATE/H

e VcTpoiicTBa 3alHTHOrO OTKIIOYEHHUS

¢ CeNeKTHBHOCTH TOKOBBIX 3aLIHT

e DnemenTHas Oaza penelHON 3aMTHI

* TokoBas oTceuka

* MakcuManbHas TOKOBas 3aluTa

e JlucTaHIMOHHAS 3aIHTA

e Jluddepenunansuas 3ammura

® BricokouyacTOTHas 3aIIUTa

* ABTOMAaTH3HPOBAHHOE YIIPABJIEHUE B CHCTEMAX 3/1€KTPOCHAOKEHHUSL.

B xoze camocrostensHolt paGoTHI 10 OCBOEHHIO MMCIMIIIHHEI CTYIGHTBHI HMEIOT
BO3MOJKHOCTE MCIIO/JIb30BaTh AKTHBHBIE 3JIEMEHTBI E€KTPOHHBIX METOAMYECKHX MAaTepHalloB,
pasMEIIEHHBIX B SJIEKTPOHHOH Oubnuorexke kadeapsr I1IH. Ilo aucnuniamue «P3A» B
OubnuoTeKe pasMeleH ! CIeAyIOIHe MaTePHaIIbL:

* pabouyas nporpamma JHCIHILTHHBI;

®  TEKCTbI JIEKIIHI;

® METOAHYECKHE YKa3aHHs 10 BBIMOIHEHUIO labopaTopHBIX paboT;
® TECTHI JUIsl PEHTHHI-KOHTPOJIS.

OTH e MaTepHaIbl HMEIOTCS B JOCTATOYHOM KOJHUYECTBE Ha OyMaxKHOM HOCHTEE.

6.5. Tects! s CPC
Teer Nel

1. Kak usmeHsieTca HanpsyKeHHE HENMOBPEXKAEHHBIX (a3 NpH ONHO(GAZHOM K.3. HA 3eMITI0?

a) He U3MEeHSeTCH,
0) ymeHbLIaeTcs B 3 pasa;



B) yBeIMuuBaercs npubiusnrensHo B 1,73 pasa.

Kakue cHMMeTpuYHbIE COCTABIAIOIINE COAEPHKAT TOKH HArpy3Kd NpH 0OpbIBE OIHON U3
thaz?

a) npsMoit, o6paTHOM ¥ HyJIeBO#H MOC/IeA0BATEIbHOCTENH;

©) TonbKO HYNEBOH U 0OpaTHOM NMOCHEA0BATEIHHOCTEI;

B) TOJILKO 0OpaTHOM 1Moc/ie10BaTeIbHOCTH.

KaxoB pexuM HelTpaau B dIEKTpUYECKHX ceTsx 6-35 kB?

a) M30JIMpOBaHHas HelTpaib;
0) rnyxozaseMnéaHasHeHTpaIb,
B) BO3YIIHASA HEHTPAIb.

Kakos pexum sHeliTpanu B anexkrpuyeckux cersx 110-1150 kB?

a) KOMIIEHCHPOBaHHas HEHTpaJlb;
6) ¢ 3a3eMIIEHHEM Yepes pe3UcTop;
B) BO3/lyIIHAs HeHTpaib.

KakoB pexuM HeHTpaiu B 2JIeKTPHUECKUX CeTsIX ¢ HanpsykeHueMm Menee 1000 B?

a) U30TMpOBaHHAsA HEHTpalib;
6) KoMIIeHCHpOBaHHas HEHTPAIb;
B) IIyxo3aszeMnéHHas HeHTpasb.

Kakue cuMMeTpHYHBIE COCTABIISIONIHE COEPIKAT TOKU TPEX(AZHBIX KOPOTKHX
3aMBIKAHWH?

a) npsAMOoit 1 06paTHOMN 1ocel0BaTe/IbHOCTEH;
0) TOJNIBKO MPSAMOIi OCIEeI0BATEILHOCTH;
B) TOJILKO HYJEBOH MOC/IEI0BATEIbHOCTH.

Kaxue cuMMeTpHYHBIE COCTABIAIOLINE COAEPIKAT TOKH JABYX(Pa3HbIX KOPOTKHX
3aMbIKAHHH?

a) npsMoii, 06paTHOI 1 HyJI€BOH MOCIEI0BATEIbHOCTEH;
0) TonbKo npsAMoi B 00paTHOH MOC/IEN0BATENBHOCTEH;
B) TOIBKO 0OpaTHOI MOCIeA0BaTEIbHOCTH.

Kakue cuMMeTpHYHbIE COCTABIISIONINE COAEPIKAT TOKH 0AHO(]A3HBIX KOPOTKHX
3aMBIKaHUH Ha 3eMITI07

a) npsiMoi, oOpaTHOH M HYJIEBOH MOCJIEI0BATEIbHOCTEH;
6) TonBKO HYJIEBOH B 00paTHOIl noCcHe0BaTEILHOCTEI];
B) TONBKO 00paTHOI NOCIEA0BATENBHOCTH.



9. KakoBel 0cOOEHHOCTH ABOHHBIX K. 3. HA 3eMJIIO?

a) Ha 3eMJII0 3aMKHYTA O/IHa U3 ()a3 B JABYX PasHBIX TOUKAX CETH;
0) Ha 3eMITI0 3aMKHYTHI ZBe (a3bl B OJHOH TOUKE CETH:
B) Ha 3eMJTIO 3aMKHYTEI JiBe ()a3sbl B Pa3HBIX TOYKAX CETH.

10. Kax u3meHsieTcs HanpspkeHHe HEMOBPEeXkKACHHBIX (a3 npu ogHO(PA3HOM K.3. Ha 3eMITI0?

a) He H3MEHHeTC s,
6) ymenbinaercs B 3 pasa;
B) yBeJIMYHBaeTCs npHOIH3nTensHO B 1,73 pasa.

11. Kakne cHMMeTpUYHBIE COCTABISIONIHE COAEPIKAT TOKH HATPY3KH MPH obpeIBe OOHONH M3
das?
a) npaMoii, o6paTHO# | HyJIeBO#H MOC/Ie10BaTeNLHOCTEIH;
0) TonbKO HyNeBOI H 06paTHOMN NMOC/IEA0BATETLHOCTEH
B) TOJILKO 0OpaTHO# MOC/Ie/10BaTeIbHOCTH.

12. Yro o3Ha4aeT TEPMHH «CEJEKTHBHOCTH TOKOBBIX 3aIATY?

a) HEYYBCTBHTEILHOCTD K TIOBPEIKIECHHUSIM BHE 3aIMIIAEMOMN 30HBI;
0) u30upaTeIbHOCTh K THIIAM pele;
B) CrIOCOOHOCTH cpabaThIBaHMS TONBKO NMPH YTpo3e KPYNHOMN aBapHH.

13. Kakne 3a1uThl OTHOCAT K ObIcTpOieiicTByOmMM?

a) ¢ BpemeHeM cpabatbiBanus He 6osee 1 ceKyHIbI;
6) ¢ Bpemenem cpabareiBanns Menee 0,1 cexyHIbI;
B) BCe LUPPOBLIC 3aLIHTHI

14. KakoBa nomkHa OBITH YyBCTBHTEIBHOCTH MAKCHMAIBHBIX TOKOBBIX 3aIIHT B 30HE
pe3epBHpOBaHHSI?

a) MaKCMMAaJIbHO BBICOKOI;
0) ¢ koo PpuLHEeHTOM YYBCTBUTEIILHOCTH He MeHee 1.2;
B) ¢ KO3 PHIIHEHTOM YyBCTBUTEILHOCTH HE MEHEE 5.

15. Yro o3Ha4yaeT TEPMHH «TI€PBHYHBIC H3MEPHTEIbHEIE TOKOBBIE pelie»?

a) pese, KOTOPbIE TIEPBBIMH PEArHpyIoT Ha K. 3.;

0) pesie, KOTOpbIE MOAKIIOYAIOTCS K IIePBHYHBIM 0OMOTKaM TpaHC()OPMATOPOB TOKA;

B) pejie, KOTOpBIE MOAKIIOYAOTCS K 3aluiaeMomMy o6bekTy 6e3 Tpancdopmaropos
TOKA.

16. Uro o3HayaeT TEPMHH «M3MEPHTEIILHBIE Pejie NIPSMOTo JAeHCTBHA»?

a) peJie, BBLINOJTHAKIMIINE pPOJIb 3JIEKTPOMarHuTa OTKIIOYEHHS BBICOKOBOJIBLTHOIO
BBIKJTFKOYATE)IA



0) pesie ¢ NPAMOIHHEHHBIM NTPOOJIBLHBIM [IEPEMEIIEHHEM TKOPS;
B) peie, NeHCTBYIOLIee «Ha CHTHAIY.

17. K kako# kareropuu OTHOCATCS TOKOBEIe pesie THna PTM u PTB?
a) U3MEPHUTENILHBIE TOKOBbIE MAKCUMAITBHBIE IPIMOTO AeHCTBHS;
0) mpoMeXyTOYHBIE;
B) H3MEPHTEIbHBIE TOKOBBIE MHHHMAJIbHBIE KOCBEHHOTO JIEHCTBHS.
18. K kakoii kareropus oTHOCSTCS TOKOBBIE pelie Tuna PT 40?
a) H3MEPHTEIbHBIE TOKOBBIE MHHHMAJIbHBIE TIEPBHYHBIE;

0) npomexyTounsie;
B) H3MEPUTEIILHBIE TOKOBBIE MAKCHMAJIbHbIE BTOPHYHBIE.

19. Kakne TOKOBBIE pesie OTHOCSTCS K HHAYKIIHOHHBIM?
a) BCTPOEHHBIE B HHAYKIHOHHbBIE CYETUYHKH 3JIeKTPOIHEPTHH;

6) pene Tuna PT 80 u PT 90,
B) pene tuna PCT.

20. KakoBo Ha3zHaueHHe pelie BpeMEeHH TOKOBBIX 3aluT?
a) 114 GUKCHPOBAHUSA MOMEHTA BOSHHKHOBEHHS! KOPOTKHMX 3aMBIKAHHIA;

0) mis 3amMeIeHns AeHCTBHS TOKOBBIX 3aLUT;
B) JUISl H3MEPEHHS BPEMEHHBIX HHTEPBAIOB MEXIY KOPOTKHMH 3aMBIKAHHAMH.

21. Kak Ha npHHIMIHATLHBIX CXeMax 0003Ha4YaloTCs NPOMEKYTOUHbIE pere?

a) KH:
6)KL;
B)KW.

22. KakoBo Ha3zHa4yeHHUE yKa3aTelbHbIX pene?
a) JUld yKa3zaHHUs MeCTa KOPOTKOI'O 3aMbIKaHHMs;

0) s pukcupopanus Qaxra cpabaTbiBaHUs 3alIMTEI;
B) JUIsl YKa3aHHUs NNEPCOHATY NOPS/IKA YCTPAHEHHs! KOPOTKOI'O 3aMbIKAHMSI.

Tect Ne2

1. KakoBo HazHaveHHe TpaHC(HOPMATOPOB TOKA B YCTPOMCTBAX pesieiHOM 3aiuThl?

a) NOHHKCHHE HAlPSXKCHHAA,
6) BBIMOTHAIOT POJIb IATYHKOB H HCTOUHHKOB HNIEKTPOIHEPIHH;
B) CIIyKaT /1A OTPaHHYE€HHsA TOKOB KOPOTKOIO 3aMbIKaHHs.



B xakoii hopme 3anmchBaIOTCH HOMHHANBHOE 3HAYCHUS ko3 pumenTa Tpanchopmanun
TpanchopMaTopos Toka?

a) B BHJE JBYX3HAYHOI'O YHCIIA;

0) B BHAE NpOGHM, YHCIUTENL KOTOPOH — 3TO KOAMYECTBO BUTKOB BTOPHUYHOI
0OMOTKH, a 3HAMEHATEIlb — MePBHYHOI;

B) B BHIE ApoOM, YHCIHTENb KOTOPOH — 5TO HOMHHAJLHOE 3HAYEHHE TOKA B
NEepBHYHON 0OMOTKH, a 3HAMEHAaTeb — BO BTOPHYHOH.

KakoBo MakcumanbHoe 0mycTHMOE 3HAYEHHE TOKOBOI IIOrPEIHOCTH TpaHc(opmaropos
TOKa peneiHoi 3amuTh?

a) 1%:;
0) 5%:8) 10%.

Mt 4ero HenoNb3yIOTCS KPHBBIE TIPE/IE/bHOIM KPaTHOCTH TpanchopMaTopoB Toka?
a) JUIst ONIpe/IeIeHHst MOIIHOCTH TPaHC(hOPMaTOpOB;

0) AU OLlEHKH MOrPELIHOCTH TPAHC(HOPMATOPOB;

B) JUIA pacyéTa IIIOIIA/IH NIOTIEPEYHOr0 CeYeH s MArHUTOMPOBO/IA TparchopmaTopa.

st vero cmyxkat GUIBTPBI TOKOB HYJIEBOH MOCIEI0BATEILHOCTH?
a) JUIsi OYMCTKH TPaHCPOPMATOPHOro Maca;

0) auis BBIABICHHUS OAHO(AIHBIX KOPOTKHX 3aMBIKAHMI;

B) JUISl YMEHBIICHHS MYIbCALMH BBITPSIMICHHOTO TOKA.

B Kkakux cersix npuMmeHseTcs AByxpeneitnas cxema MT3?
a) B CETSAX C M30JIMPOBAHHOM HEHTPAIbIO;.

0) B ceTax ¢ nanpsokenuem 110 u Gonee kB

B) B CETAX C ITyX03a3eMIIEHHONHEHTPAIIBIO.

JL1si 9ero Henosnp3yoTCs aKKyMyJISATOPbI B yCTpoifcTBaX peeiHOl 3auTh?
a) B Ka4eCTBE HCTOYHHKOB OIIEPATHBHOTO TOKA;

6) mis nycka JIBC:

B) /U1l 9KOHOMHH 3JIEKTPOIHEPIHH.



8. Yro o3navaer Gyksa O B GykBeHHOM 0603HAYCHHH MAPKH Tpanchopmaropa Toka « TTIOJI-
10»?
a) ogHodas3HbIii;

6) 0JIHOBHTKOBBIIi;

B) OMOPHBIH.

9. Yro ucnonb3yercsi B Ka4eCTBE HCTOYHMKOB MEPEMEHHOrO ONEPATHBHOTO TOKA peneiHoi
3alIATHI?
a) CHHXPOHHBIE I'eHepaTOphI;

0) TpancdopmaTopsl TOKA;

B) CEJILCHHBI.

10. Kakyio posib BBINOJHSIOT B HOBBIX THNAX TOKOBLIX 3AIIMT TOPHI POroBCKoro u
rajbBaHOMarHUTHBIE 3JIeMEHTHI?.
a) IPUMEHSIOTCH B Ka4ecTBe JaTYHKOB TOKA;

0) cityxar uisl onpeie/IeH|s 3HAYECHUI TapaMeTPOB EKTPHYECKOTO OIS,

B) IPHMEHSAIOTCS KaK IEMEHThI Kpernexa TpancopMaTopoB ToKa.

11. Yro  osnauaer  QopmMynMpPOBKAa  «3amMTa ¢  HE3AaBHCHMON  BPEMs-TOKOBOIA
XapaKTepHCTHKOH»?
a) 3HAYEHHE CHJIBI TOKA HE 3aBUCHT OT BPEMEHH;

6) Bpems CpaﬁaTbIBaHHH HE 3aBHCHT OT TOKA,

B) TOK H BpeMms CpaﬁaTblBaHHﬂ HE 3aBHCAT OT MeCTa BO3HHKHOBCHHA KOPOTKOIO
3aMBIKaHHUs.

12. Ot 4ero 3aBucHT 3HaYeHHe KO3 duHenTa camosanycka?
a) OT CHJIBI TOKa KOPOTKOI'O 3aMBIKAHHS;

0) oT 101 ABHraTEeNbHON HATPY3KH;

B) OT MECTa BOSHHKHOBCHHS KOPOTKOI'O 3aMbIKaHW .

13. Ot kakux ToKOB oTcTpanBaetca MT3?
a) OT MaKCHMAaJIbHBIX pabOYHX TOKOB;

6) OT MHHHMAJIBHBIX TOKOB KOPOTKOI'O 3aMbIKaHH

B) OT TOKOB KOPOTKOTO 3aMbIKAHHS BHE OCHOBHOMN 30HBI 3alIIHTEL



14. OT KaKuX TOKOB OTCTpaHBaeTCs TOKOBas oTceuka?
a) OT MMHUMAJTbHBIX Pab0YHX TOKOB;

6) OT MAKCUMANIbHBIX TOKOB KOPOTKOI'O 3aMbIKaHHs BHE 3allMIIaeMO# 30HBI;

B) OT TOKOB KOPOTKOI'0 3aMBIKAHHWS B HAYajle 3allluiiaeMoii 30HEI.

15. Ot yero 3aBuCHT 3HaYeHHE KO3 PHIHEHTA HAEKHOCTH?
a) OT CHJIbI TOKA KOPOTKOTO 3aMBIKAHHS;

0) OT THIIA HCIIOJIBL3YEMBIX pelie TOKa,

B) OT THIIA UCTIOJIB3YEMBIX PEJie BpEMEHH.

16. Uro Takoe KapTa CeleKTHBHOCTH TOKOBBIX 3aIIUT?
a) COBOKYITHOCTh rpa)MKOB BPeMSI-TOKOBBIX XapaKTePHUCTHK 3alll|T;

6) KapTa MECTHOCTH, I'’I€ YCTAHOBJICHEI 3alllHThI,

B) OJIAHK CO 3HAYEHHSIMH TOKOBBIX H BPEMECHHBIX YCTABOK 3alIHT.

17. B uém 3akmovaeTcs BaKHEHIINI HEOCTATOK TOKOBO#H OTCEUYKH 0e3 BbIACPKKH BpeMeHH?
a) Hu3Koe OvicTpoieicTBHE;

6) HanMuKHe «MEPTBOM» 30HBI;

B) HH3Kas CCIICKTUBHOCTL.

18. B yéM 3axmouaeTcs BaKHeEH A HegoctaTtok MT3?
a) HUu3Koe OBICTpOICHCTBHE;

0) Hanu4ue «MEPTBOI» 30HKI;

B) HU3Kas CEJIEKTHBHOCTE.

19. Yro 03HayaeT TEPMHH «HANpPaBJIEHHAS TOKOBas 3aluTan?
a) 3aluTa, pearupyomas Ha K.3.TONbKO B ONpPeIeIEHHOM HaNpaBiIeHUH;

6) 3ammTa, KOTOpas YCTAHABIMBAETCS TOALKO B 3aJaHHOM HANpaBIeHHH OT
MO/ICTAHITHH;

B) 3aluTa, HarnpaBJICHHAA B CTOPOHY HCTOYHHKA MHTAHHA

20. I'e ycraHaBNIUBaAKOTCS HANPaBJIEHHbIE TOKOBBIE 3aLHTHI?
a) TOJIbKO B HAYAJE JTHHUH;

0) TOJNIBKO B KOHIIE JTHHHH;

B) B HAyajle U KOHIIE JIMHUH.



1.

Teer Ne3

[lpn kakux 3HAYEHHAX CYMMapHOro EMKOCTHOrO TokKa B cooTBeTcTBHH ¢ [ITDDCC
nonyckaercs pabora cetd 6 kKB B pexxuMe ¢ H30JIMPOBaHHOM HelfTpanbio?
a) He Oonee 30 A;

0) He meHee 1 KA;

B) He Gonee 10 MA.

Yro npeacrasiser coboit ayroracsmmii peakrop?
a) KaTymky Ha peppoMarHMTHOM CepCHHHKE;

0) ycraHoBKy jist oboramieHus ypasa;

B) 3JIEMEHT KOHCTPYKLIHH BBICOKOBOJIBTHOTO BBIKIFOYATEIIS.

Kak Bkirouyaetcs ayroracsuiuii peaktop?
a) aBTOMaTHYECKH B Jyroracsiueit kamepe;

0) Mex 1y HelTpanbio TpancopmarTopa H «3eMIIEN»;

B) [OC/IEIOBATENBHO ¢ KabenbHOH nuHuei.

[lpu kakom pexkume HeWTpand Ui BeigBIeHHS 033 u3MEpPAOTCSs TOKH HYJIEBOH
OCJIeI0BaTEILHOCTH?
a) [pH 3a3eMJICHHH HEeHTPaIH Yepes pe3sucrop;

6) npH H30THPOBAHHOH HEHTpAIH;

B) IPH KOMINEHCHPOBAHHOH HEHTpaIn.

[lpn kakoM pexxume HelTpanu st BbisiBleHHs O33 UCIOIB3YIOTCA BBICIIHE TAPMOHUKH
TOKA KOPOTKOTO 3aMbIKaHH?
a) MpH rayxo3a3seMIEHHON HeHTpain;

0) npu H301HpOBaHHOMN HEHTpaIH;

B) IIPH KOMIIEHCHPOBAHHOH HEHTpPaIIH.

KaxoBo HazHaueHHe BTOPHYHON OOMOTKH TpaHcopmaTopa HANpsKEHHs, COCIMHEHHOH
MO0 CXeMe «OTKPBITHIH TPEYTOJIbHHKY?
a) BBIMOJIHAET POJib (PHILTPA HANIPSIKEHHS HYJIEBOH NMOCIEI0BATENBHOCTH;

6) CIYHT A5 MOAKIIOYEHHS CHETYHKOB IEKTPOIHEPIHH;



B) HCTIOJIB3YETCS ISl MUTaHus moTpebuTeneii coOCTBEHHBIX HYXKIL.

7. B Kakux cersAx NPUMEHSIOTCS AMCTAHIMOHHBIC 3aIlUThI?
a) B paauaibHBIX CeTAX;

6) B KOJIBLIEBBIX CETAX C OAHHM HCTOUYHHKOM,

B) B KOJIBICBBIX CETAX C HCCKOJIBKHMH HCTOYHHKAMH.

8. Jlns gero npejHasHa4YeHbl pesie COMPOTHBICHUA?
a) JUlsl U3MEPEHHs COTPOTUBIICHHS 3a3eMIICHHS,

6) pIRIE | pa60"r51 B COCTaBE JJHCTAHIIHOHHBIX 3AlIUT,

B) JUISl H©3MEPEHHS COMPOTHRICHUS W30S KabeIbHBIX JTHHUIH.

9. UYro nekuT B OCHOBE MPHHLUIA AeHCTBHA AU} (epeHIIMaNbHBIX TOKOBBIX 3aIHT?
a) ornpe/ielieHHe MPOU3BOAHOM N0 BPEMEHH TOKA K.3.;

0) cpaBHEHHE TOKOB B HA4aJIe H KOHIE JTHHHH;

B) muddeperunanbHOe HCUHCIEHHE.

10. KakoBo HasHaueHHe cornacymluero tpanchopmartopa B AuddepeHInanbHbIX 3aluTax ¢
CHTHAJIbHBIM Kabenem?
a) 1S NIeKTPHYECKOro MUTAHKS 3alHTHI;

0) s obecnievyeHHs HY)KHOTO pexxuMa paboTsl TpaHchopMaTopa ToKa;

B) JUJIs 3alIUThI OT EMITYJIBCHBIX nepenanpﬂx(enuii.

11. B xakom yacTOTHOM AHana3zoHe nepegaércs curnan BU sammr?
a) COTHH repil;

6) mecarku Kl 1r;

B) necaTku MI'n.

12. Jlns gero ciyat BBICOKOYACTOTHBIE 3arpaauTenn?
a) Juid  3al|TBl  TEPPUTOPUH  TMOACTAHIMA OT HECAHKIMOHHPOBAHHOIO
IPOHHUKHOBEHHMSI JIIO/1ei;

6) Ui 3alUTH OT MMITYJIBCHBIX MEPEHANPSIKEHHI;

B) U1 OTpPAaHHYEHHs 30HBI pacrnpocTpaHeHns curnana BY zamur.



13.

B kakom pexnme paGoTaloT BHICOKOYACTOTHBIE 3arpaguTenu?
a) NPH Pe30HAHCE TOKOB;

6) npu pe3oHaHCe HANpPSKEHMIA;

B) B COTTIAaCOBAHHOM pPEKUME.

14. Jns wero ciyxkat QuisTphl nprcoeanHeH s ?

a) s obecrneYeHns CBA3M CHIOBBIX U H3MEPHTEJIBHBIX TpaHc(hopMaTopos;
0) nns nepenaun curnana BY sampur;

B) Ui BbIOOpA BBICIIMX TApPMOHHYECKHX COCTABJISIONINX TOKA MIPOMBILILIEHHOH

YacCTOTHI.
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8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHHUITJIMHBI

8.1. JlaGoparophoe o6opynoBanue
Jlaboparopuble 3anaTHs 1o aucuumauHe «P3A» mpoBoasTcs B CrelHaIupOBAHHON
naboparopuu Ne 518-3. JlaGopaTopHbie paboThl BBINOIHIIOTCS HA 4-X CTEHIaX, H3rOTOBIEHHBIX
coTpyaHuKamMu Kadeapsl ITOH B 2-X KOMIBIOTEPHBIX cTeHaax, u3roTopneHHbX 000 «YuebHo-

NPOM3BOJCTBEHHBIH LeHTp «YdeOHas TexHuka» (www.electrolab.ru). Ha sTHX crenmax

HCCIEAYIOTCS M3MEPHTENIbHbIE H BCIIOMOTaTeIbHBIE peje, TOKOBas OTCEYKa, MakCHMalbHas
TOKOBasi 3aumTa ¥ auddepeHuHanbHAs 3aUMTa, PEalH30BaHHBIC HA JNIEKTPOMEXaHHUYECKHX M
3MEKTPOHHBIX pene U Ha MuKpokoHTposutepax «LOGO-SIEMENSy.

Bee nabopaTopHbie CTeHAbI YKOMIIEKTOBaHBI HEOOXOAMMBIMH CPEACTBAMH H3MEPEHHIA:
ocimiutorpagaMu, BOJIETMETPAMHE, AMIEPMETPAMH, YACTOTOMEPaMH ¥ (hasoMeTpaMu HH(PPOBBIMH
cuérynkamu. [Tpubnusurensuo 30% naboparopHoro obopyroBaHus IPHOOPETEHO 3a MOCIEAHHE
3 roga. Kpome Toro, B naboparopusix umeercs Habop HariasaHbIX nocoOuii, B uucie KoTopeix 12

HaATYpHBIX 00pa3uoB cpejacts P3A u 8 rutakatos.



8.2. CpencTBa BHIYMCIMTEIBHOMN TEXHUKH H JAEMOHCTpaHOHHOE 000pyI0BaHHE
1. CamocTosATE b HBIE 3aHATHS TPOBOAATCS B KOMIIBIOTEPHOM Kilacce Kadeapsl I1IH
(1ab. 519-3; 16 KOMIIBIOTEPOB) € HCIONB30BAHAEM CHICHHAIBHO pa3paboTaHHOrO NPOrpaMMHOTO
obecneyenns / Komnpiorepsie cumymsmun. Cocrasutens B.A. [1laxuus. — Brnagamup: Bal'y).
2. Jlexunn umraiorcs B ayautopusx xapeaps 10w, 000pyIOBaHHBIX 3JIEKTPOHHBIMA
npoexTopamH (aya. 517-3, 520-3; 522-3), ¢ Henosb30BaHHEM KOMILIEKTA CAiiIoB (DnexrponHOE
cpenacTso obydenus no mucummmnae «P3A» / Komrutekt u3 45 cnaiinos. Cocrasutens B.A.

[axaun. — Bnagumup: Bal'y).

Pabouas nporpamma AWCUMNAWMHBI COCTaBAEHA B COOTBETCTBUM C TpebosaHuamu ®roC BO no

Hanpasnexuto 13.03.02 IneKTpoIHEPreTUKa U INeKTPOTEXHUKA.

PaBouyto nporpammy cocrasun

npodeccop kad. D1, A.T.H. B.A. lllaxnun
Penensent -)

3aB. CEKTOPOM 3JIEKTPOIHEPreTHKH ( P_”_\)

000 «BIT «cMAT'HUT», k.T.H. - B.H. ®uimnos

IIporpamma pacemoTpena u o106peHa Ha 3acelaHuu Kadenpsr I1H

IIporokon Ne 2 ot 02 oxts6ps 201 %ﬂ
3aBetyroumii kadeapoii ' ; C.A. CoutHeB

Pabouas nporpamma pacemoTpena u onofpeHa Ha 3acenaHuM yuebHO-MeToInuecKoi

KomuccHH Hanpagienus 13.03.02 DrexkTposHepreTHka u 31eKTPOTEXHHKA

I[Tporoxon Ne 2 ot 02 okra6ps 2015 ro
P -
Ilpencenarens komuccHu );_7 C.A. Cournen




JIMCT NEPEYTBEPK/IEHUS
PABOYEM ITPOTPAMMBbI JINCLHUTIJIMHBI

Pabouas nporpamma o100pena Ha L /Eg /7 yueOHBbIi roj
[Iporokon 3acenanus kadeapbt N / or L3¢ 4 /#rona
3apeayromuii kadeapoi /;4 L0 _LALL/ /5/ A7

d

PaGouast mporpamma 0100pena Ha AL /-~ // 4" yuebuiii rox

[Iporokon 3acenanus kadeapobr No / or 27 LY. HAona
7, - 5 ) b/ = 7
3aseyiomuii kadeapoii AP LRAA FH /7

’/

PaGouas nporpamma 0100pena Ha A { -/9,/{/[ yueOHbIit roj1

[potokon sacenanus kaeapui No 7 ot L4 L%/ 5 om

3ase/tytomuii kadeapoii Hor e - / N2 Lo LN ‘/7// //
77 77 74

PabGouas nporpamma o/100peHa Ha yueOHbIi roj

IIporokon 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoii

PaGouas nporpamma oa00peHa Ha yueOHblii roj

[Tporokosn 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoi

Pabouast nporpamma 0100pena na yueOHblH rojt

[Iporokon 3acenanust kadeapsr No or roja

3aseaytoumid kadeapoit

PabGoyas nporpamma o,100peHa Ha yueOHbIi 1o

[Tporokosn 3acenanus kapeapbr N or roaa

3aseyroumii kadeapoit

Pabouas nporpamma oj100pena Ha yueOHbI# roj1

[Iporokon 3acenanus kadeapbr No or roja

3aseaytouuii Kapepoii




