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1. O01Me moJI0KeHUus

I'ocynapcrBeHHas UTOrOBast aTTecTalus IIPOBOJUTCS rocy1apCTBEHHBIMU
9K3aMEHALMOHHBIMU KOMHUCCUAMU B LEJAX ONPEAEIEHUSI COOTBETCTBUS PE3YJIbTATOB OCBOEHUS
oOydaromMucsd  0Opa3oBaTEIbHBIX  HPOrpaMM  COOTBETCTBYIOIIMM  TpPeOOBAaHUSAM
(benepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO CTaHJapTa.

bakamaBp mno HampaBienuto noarorosku 13.03.02  DraexkTposHepretuka U
ANIEKTPOTEXHUKA JOJDKEH OBbITh MOATOTOBJIEH K pEHICHHIO NpOo¢eCcCHOHANbHBIX 3a1ady B
COOTBETCTBMM C TMpoduiieM o00pa3oBaTelIbHON MNpPOrpaMMbl DJIEKTPOCHAOXKEHHE U BHJIAM
npodeccuoHaNbHON AesTeIbHOCTH:

- HAy4HO-M CCIIe10BaTeNIbCKast;

- IPOEKTHAs;

- KOHCTPYKTOpCKas;

- TEXHOJIOTHYECKas;

- DKCIUTyaTallMOHHas,

- OpraHU3alMOHHO-YIIPABJICHYECKA.

B cooTtBercTBUUM ¢ BUIaMM M 3a7ayaMu NPOQECCHOHAIBHON AESITEIbHOCTH BBITYCKHUK
Ha TOCyJapCTBEHHONM HTOTOBOM aTTECTAllMU AOJDKEH I10Ka3aTb COOTBETCTBYIOIIUN YpPOBEHBb
OCBOCHHSI CIEAYIOLIMX KOMIIETCHIIU:

— CcHnoco0€H OCYIIECTBIISATh IMOUCK, KPUTHUECKUI aHaiu3 W CHHTE3 HH(pOpMaLUH,
MPUMEHSTh CHCTEMHBIN MOAXO sl pelieHusl moctaBieHHbIx 3amau (YK-1);

— croco0eH ompenessiTh Kpyr 3ajad B paMKax IIOCTAaBJIEHHOM LEeTM U BBIOUpPAThH
ONTUMAJIbHBIE CIOCOOBI X PEIICHUs, UCXOS U3 JIeHCTBYIOUIMX MPABOBBIX HOPM, UMEIOLINXCS
pecypcoB u orpanuucauii (YK-2);

- CII0CO0€H OCYIIECTBIISTH COLMAIbHOE B3aUMO/ICHCTBIE U PEa30BbIBATh CBOIO POJIb
B komane (YK-3);

- CIO0CcO0EeH OCYIIECTBIISATH JEIOBYI0 KOMMYHUKAIUIO B YCTHOW M MUCbMEHHON (GopMax
Ha rocyaapctBeHHOM s3bike Poccuiickoit ®enepanuu u nHOCcTpaHHOM(BIX) s3bike(ax) (YK-
4);

- croco0eH BOCHPUHMMATh MEXKYJIbTYPHOE pa3HooOpa3ue oOlecTBa B COLMAJIBbHO-
HUCTOPHYECKOM, 3THYeCKOM U (pusiocopckom kouTekcTax (YK-5);

- cr10co0€H yIpaBJIsSITh CBOUM BPEMEHEM, BBICTPAMBATh U PEATN30BBIBATH TPACKTOPHIO
CaMOpPa3BUTHS HA OCHOBE MPHHIIUIIOB 00pa3oBanus B TeueHue Beei xu3Hu (YK-6);

- crnoco0eH MOojAepKUBaTh JOJDKHBIH ypOBEHb (UM3MUECKOW MOATOTOBJIEHHOCTH IS
obecreueHus MOJHOIEHHOM conuranbHoi U mpodeccuonanbaoi aestensHoctu (YK-7);

- cmocobeH co3laBaTh M MOJAEPKUBATb B IOBCEAHEBHOM JKM3HM M B
npodeccuoHalbHON  AesATeNbHOCTH O€30macHble  YCIOBUS  JKU3HEACSATEIbHOCTU IS
COXpaHEHMSI MPUPOJHON cpenabl, oOecledyeHrus yCTOMYMBOIO pa3BUTHS OOLIECTBA, B TOM
4yclie MpU YIpo3e M BO3SHHUKHOBEHMM YPE3BbIYANHBIX CUTyallUd M BOECHHBIX KOH(IJIMKTOB
(YK-8);

- clIocO0E€H MPUHHUMATh OOOCHOBAHHBIE JKOHOMMYECKHE pEIIEHUS B Pa3IU4YHBIX
obnactsx xusHenesteapuoctu (YK-9);

- ciocobeH (OpMUPOBATH HETEPIMMOE OTHOIIEHHE K KOPPYNIIHOHHOMY MOBEIECHUIO
(YK-10);



— CIIOCOOEH MOHUMATh IPUHIUIBI PpAOOTH COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOI OTUi
Y UCIOJIb30BaTh UX IS pelIeHus 3a1a4 npodeccronanbuoi aesrensHoctu (OITK-1);

— crnocoOeH pa3pabaTeiBaTh aJrOPUTMbI U KOMIIbIOTEPHBIE TPOIPAMMBI, IPUTOAHBIE JJIS
npaktudeckoro npumenenus (OI1K-2);

— Ccroco0eH MPUMEHSATh COOTBETCTBYIOLIMM (PU3UKO-MaTEMAaTUUYECKUI anmnapaT, METO/bI
aHalM3a W MOJIEIMPOBAHUS, TEOPETUUYECKOrO0 U IKCIEPHUMEHTAJIBHOI'O MCCIEeOBaHUS MpHU
petrenun npodeccronanbhbix 3a1a4 (OITK-3);

— CITOCOOEH MCITONIb30BaTh METOIbI aHai3a u MoaeaupoBanus (OITK-4);

- CIIOCOOEH HCMOJb30BaTh CBOMCTBA KOHCTPYKIMOHHBIX U AJIEKTPOTEXHHUUECKHUX
MaTepuasoB B pacyeTax MapaMeTpoB U PeKHMOB 0OBEKTOB NMPOdecCHOHATBHON ASSITENIbHOCTH
(OIIK-5);

- crnoco0eH MPOBOAUTh HM3MEPEHUS DIEKTPHUUECKHX W HEIIEKTPUUECKUX BEJIMYUH
NPUMEHUTENIBHO K 00beKTaM mpodeccruonaibaoi aesrenbHoctu (OITK-6);

- CHocoOeH y4yacTBOBaThb B IIJIJAHMPOBAaHUH, IOJTOTOBKE M BBIIOJHEHUU THUIIOBBIX
9KCIEPUMEHTAIbHBIX MCCIENOBAaHUN IO 3aJaHHON MeToAMKe M 00pabaThiBaTh PE3YJIbTAThI
skcriepumentoB (ITK-1);

— CII0COOEH OIIEHMBAaTh TEXHMUYECKOE COCTOSHUE U OCTAaTOYHBIH pecypc 00opyoBaHUs
(I1K-2);

— crnoco0eH NpUHUMAaTh Y4acTHE B INPOEKTUPOBAHUU OOBEKTOB HpodeccHOoHaNbHOM
NeSITEIbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 3aJaHMEM U HOPMATUBHO-TEXHUYECKOU
JOKyMEHTaIlen, co0o1as pa3iuyHble TEXHUYECKU e, SHEprodpEeKTUBHBIE U IKOJIIOTUYECKUE
TpeOOBaHUSI W TPOBOJUTH OOOCHOBAHME NPOEKTHBIX pELIeHUH, a TaKkke OoQopMIAThH
TEXHUYECKYIO JOKYMEHTAIUIO Ha Pa3JIMYHbIX CTaausX pa3padorku npoekra (ITK-3);

— crocoOeH pa3pabaTeiBaTh U KOPPEKTHPOBaTh JoKyMeHThI o (TTK-4);

— CHOCOOEH OlLlEHMBaTh HOpMajlbHbIE, YTSXKEJICHHbIE U IOCIeaBapUiHbIE PEKUMBI U
JUKBUIUPOBATh aBapUIHBIE PEXUMBI pabOThl 0OBEKTOB MpodeccHOHAIBHON NeATeNbHOCTH
(I1K-5);

— croco0eH MIaHupoBath padoThl o skcrnyataun ([1K-6);

— croco0eH OpraHu30BaTh U KOOPAMHUPOBATH esTenbHOCT wieHoB (ITK-7).

Ha ocHoBanum pemenusi YueHoro coBera yHusepcurera ot 27.02.2019 (nportokon Ne 2)
rOCy/lapCTBCHHBIE AaTTECTAI[MOHHBIC WCIBITAHUS 110 HampaBieHuto noxaroropku 13.03.02
DNEeKTPOIHEPreTUKA U NIEKTPOTEXHUKA IPOBOASATCS B (pOpME:!

— TOCY/IapCTBEHHOT 0 9K3aMEHa;
— 3aIUTHI BHITYCKHOM KBaJIM (PUKAITIOHHON PabOTHI.

K rocygapcTBeHHON WMTOTOBOW aTTECTAIIMHU JOMYCKAETCA OOYYaroIIUiCs, HE MM
aKaJeMHUYECKON 3aJ0JDKEHHOCTH U B IIOJIHOM OOBbEME BBIMOJHUBIIMI Y4YeOHbIM IJIaH WK
WHJIMBUAYaTbHBIA yU4eOHBIN IJIaH 10 JaHHOU 00pa30BaTelIbHON IporpamMme.

2. IlporpaMmma U NOpsII0K NPOBEAEHHUsI TOCYAAPCTBEHHOT0 IK3aMeHa

CornacHo paGouemy yueOHOMY IIaHY FOCYJapCTBEHHBIHM 9K3aMeEH MIPOBOJUTCS B IEPUOJ
c 02.06.2024 no 16.06.2024 Jlns mpoBeneHUs TOCYAApCTBEHHOI'O 3K3aMEHa COCTaBJISETCS
pacrucaHue 7K3aMeHa U IpeIdK3aMeHAlMOHHBIX KOHCYIbTallUH.

FOCYHapCTBeHHLIﬁ OK3aMCH IMPOBOAUTCA Ha OTKPBITBIX 3aCCAaHUAX FOCYHapCTBeHHOﬁ
3K3aMGHaI_II/IOHHOI>'I KOMHCCHU B CIICHUAJIIBHO MOATOTOBJICHHBIX ayJUTOPHAX, BBIBCACHHBIX Ha



BpeMs K3aMeHa u3 pacnucanus. [IpucyTcTBue Ha rocyJapCTBEHHOM 3K3aMEHE€ MOCTOPOHHUX
JIMI TOMYCKAETCs TOJIBbKO ¢ pa3pewenus npeaceaatens ['OK.

OOyuaromuMcs U JIMLaM, MPUBJIEKAEMbIM K FOCY/1apCTBEHHONW UTOrOBOM aTTECTAallMU, BO
BpeMsl €€ IPOBEIEHUS 3allpeliaeTcss UMETh IpU ce0e U UCIO0Ib30BaTh CPEACTBA ONEPATUBHOMN U
MOOMJIHOM CBSI3H.

I'ocynapcTBeHHBIN SK3aMEH MPOBOIUTCS B [1BA dTaIlla:

— Ha [IepBOM JTarie posepsieTcss CGOPMUPOBAHHOCTH OOIIEKYIbTYPHBIX KOMIIETCHIINIA;
— Ha BTOpPOM »JdTame ImpoBepsercs cHOPMUPOBAHHOCTh OOIIENPO(ECCHOHANBHBIX U
npogecCHOHATIBHBIX KOMIIETEHIINH B COOTBETCTBHHU € YIEOHBIM IJIAHOM.
Iloozomoegka Kk coaue u coaua nepgozo Imana 20cyoapcmeeHHo20 IK3aAmMena

[lepBBIii 3Tam rocylapcTBEHHOIO HK3aMeHa IMPOBOAMTCS B (opMe KOMIBIOTEPHOTO
TECTUpOBaHUS. TecT COAEP)KUT BONPOCHI M 3aJaHMsI IO IPOBEPKE OOLIEKYJIbTYPHBIX
KOMIIETEHLIMH COOTBETCTBYIOILEIO HANpaBJIEHHs] MOATOTOBKM/ CIlEHUaIbHOCTH. B 3amaHusx
HCIOJIB3YIOTCS CJIEAYIOIIME TUIIBI BOIIPOCOB:

— BBIOOp OJHOTO NMPAaBUIIBHOI'O OTBETA U3 3aJJaHHOI'O CIIUCKA;
— BOCCTaHOBJICHHE COOTBETCTBUS.

Jlng moAroTOBKHM K 3K3aMeHy Ha o0pa3oBaTElbHOM IOpTale 3a TPU Henenu A0 Hayaia
UCTIBITAHUNM B OJioke «Bamm Kypcb» CTaHOBUTCS JOCTYIHBIM 3JEKTPOHHBIA Kypc «Jlemo-
Bepcusi. ['ocymapcTBeHHBI  dK3aMeH  (TectupoBaHue)». Jloctym K JAeMoO-Bepcuu
OCYIIECTBJISETCS IO JIOTMHY M IMApoJil0, KOTOpbIE HCIONb3YIOTCS OOYydYaloIUMUCs s
OpraHu3alMy JOCTYyTa K HH()OPMALlMOHHBIM pecypcaM U CEpBUCAaM YHUBEPCUTETA.

[TepBblit ATanm rocyAapCTBEHHOrO 3K3aMEHa IPOBOAUTCS B KOMIIBIOTEPHOM Kjacce B
COOTBETCTBMM C  YTBEP)KICHHBIM  paclUCaHHeM TOCYJapCTBEHHBIX aTTECTAl[MOHHBIX
WCTIBITAHUM.

bnox 3agaHuil mepBOro srama TrOCyJapCTBEHHOTO JK3aMeHa BKJIOYaeT 13 TecTOBBIX
BOMPOoCcoB. [IpomomKkuTensHOCTh 9k3aMeHa cocTaBiisgeT 30 MUHYT.

PCSy.]ILTaTBI IEepBOro JTala TOCYAAPCTBCHHOI'O JK3aMCHA ONPCACIIAIOTCA OLCHKaMU
«3a4TCHO» U «HE 3aUTCHO» M OOBABIISIOTCS Cpa3y Mnocjie nprueMa 3Kk3aMCHa.

Kputepuu onieHkr nepBoro srana rocyAapCcTBEHHOr0 dK3aMeHa:

— Ha OLEHKY «3a4YTeH0» — OOy4alouuiicsi JOJDKEH IMOoKas3aTh, YTO 00JaJaeT CHUCTEMOU
3HaHMM W BJaJeeT ONPEAEICHHBIMU YMEHHUSMH, KOTOpBI€ 3aKJIIOYAIOTCS B CIIOCOOHOCTH K
OCYIIECTBJICHUIO KOMIUIEKCHOTO TOMCKa, aHallM3a W HWHTepIperanud WHGOpMaIUu 10
OHpGI[GJICHHOfI TEME, YCTAHOBJICHUIO CBHSCfI, HUHTCrpanu, HCIOJIb30BAHHUIO MaTcpuajia U3
Pa3HBIX pa3esioB U TEM I PEIIeHUs MOCTaBICHHOU 3anauu. Pe3ynsraT He Mmenee 50% 6amnoB
3a 3aJlaHUs CBUIETEIBCTBYET O JOCTATOYHOM YPOBHE C(HOPMUPOBAHHOCTH KOMITETEHITHIA;

— Ha OIICHKY «He 3a4TeH0» — 00yJarouuiicst He 00J1a1aeT He0OXOAMMOM CHCTEeMOMN 3HAaHUIN
U He BIAJeeT HEOOXONWMBIMH TPAKTUYECKUMH YMEHHUSMH, HE CIOCOOCH IMOHUMAaTh H
WHTEPNPETUPOBATh OCBOCHHYIO HHpopManuio. PesynbraT menee 50% OamioB 3a 3amaHust
CBUJIETEIBCTBYET O HEIOCTATOYHOM YPOBHE C(OPMHUPOBAHHOCTH KOMIIETEHIIUM.

Iloozomoeka K coaue u coaua 6mopozo IMana 20cyoapcmeeHHo20 IK3AMeHd

Ko Bropomy »3Tamy rocynapCTBEHHOTO OJK3aMeHa JOMycKaeTcs oOyJarouuiics,
MOJTYYUBIINHI OLIEHKY «3a4T€HO» Ha MEPBOM JTarle.

Bropoii aTan rocyapcTBEHHOT 0 9K3aMeHa MPOBOUTCS B YCTHOU (hopme.



['ocynapcTBeHHBIN 3K3aMEH BKJIIOYAeT 3 TEOPETHUECKHX Bompoca U 1 mpakTtuueckoe
3amanue. st npoBeneHus yCcTHOro 3k3aMena 30 MUHYT OTBOJUTCS HAa NOATOTOBKY U 30 MUHYT
Ha OTBET JJIS KaXKI0I 0 YK3aMEHYEMOrO.

Bo Bpems BTOpOro srama rocyJapCTBEHHOIO 3K3aME€Ha CTYJIEHT MOXET I0JIb30BaThCs
y4e€OHBIMH NIPOrpaMMaMU, MaKETaMH, aIb0OMaMU CXeM U APYTMMH HarJsHbIMU TOCOOUSIMH.

[Tocne ycTHOro OTBETa Ha BOIPOCH! K3aMEHALIMOHHOIO OMJIETa SK3aMEHYEMOMY MOTYT
ObITh IPEIJIOKEHBl JIOMOJIHUTENbHbIE BONPOCHl B TIpeAenax ydyeOHOro MaTepuaia,
BBIHECEHHOI'O Ha I'OCY/IapCTBEHHBIN YK3aMEH.

Pe3synpraTel BTOpPOro 3Tama rocCyIJapCTBEHHOIO JK3aMeHa ONpPENCISIOTCS OLCHKAMM:
«OTIIMYHO», «XOPOIIO», «yIOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBLHO» U OOBSBISAIOTCS B
JIeHb IpUEMa 3K3aMeHa.

Kputepuu onieHkr BTOPOro 3Tara rocy1apcTBEHHOI 0 3K3aMeHa!

— Ha OLIEHKY «OTJIMYHO» (5 6aiioB) — 00y4yarouuiics 10DKEH MOKa3aTh BRICOKUN YPOBEHb
c(OpMUPOBAHHOCTU KOMIIETEHIIUH, T.€. TOKa3aTh CIIOCOOHOCTh 00001aTh U OLIEHUBATH UH(OP -
MallMIo, TTOyYEHHYI0O Ha OCHOBE HMCCIIEIOBAaHUS HECTAaHAAPTHON CUTYyalluH; HUCIOIb30BaTh CBE-
JICHUSI U3 PA3JUYHBIX UCTOYHUKOB; BHIHOCUThH OIIEHKH M KPUTHUYECKUE CYXKICHHS, OCHOBAHHbBIC
Ha MPOYHBIX 3HAHUSIX;

— Ha OIEHKY «Xopomoy (4 6ama) — 00yJaromuiics T0DKEeH MOKa3aTh MPOABUHYTHIN ypo-
BEHb C(POPMHUPOBAHHOCTHA KOMIIETCHIIUH, T.€. MPOJIEMOHCTPUPOBATH TTyOOKHE MPOYHBIC 3HAHUS
W Pa3BUTHIC MPAKTUYCCKUE YMEHHS M HABHIKHM, YMCHUE CPaBHUBATh, OLICHHUBATH M BBHIOMPATH
METOJIbl PCIICHUS 3aJ[aHui, PadoTaTh IEJICHANPABICHHO, UCIIOJIL3Ysl CBSI3aHHBIC MEXIY COOOU
(hopMBI TIpeIcTaBICHUS HHPOPMAIIHH;

— Ha OILICHKY «YyJOBJIETBOPUTENIbHO» (3 Oanna) — oOyyarouuiicss JODKEH Moka3aTh 0a30-
BbIil ypoBeHb C(POPMUPOBAHHOCTH KOMITETEHIIHH, T.€. TOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BE-
JCHHUA U 00BSICHEHHS I/IH(I)OpMaHI/II/I, Hpoq)eCCI/IOHaJ'H)HI)Ie, HHTCIJIJICKTYAJIbHBIC HABBIKU PCHICHUS
CTaHJapPTHBIX 3aaa4.

—Ha OLEHKY «HEYyJIOBJIETBOPUTEIbHO» (2 Gamna) — oOyuaromuiics He obyanaer HeoOXo-
JTMMOM CHCTEMOM 3HAHH, JONMYCKAeT CYIIECTBEHHBIC ONTUOKH, HE MOXET ITOKa3aTh WHTEIUICKTY -
aJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a]1au.

— Ha OULEHKY «HeyJoBieTBOpuTenbHo» (1 Gamn) — oOywaromuiicss He MOXET IMOKa3aThb
3HAaHMS Ha YPOBHE BOCIIPOU3BENEHUSA U 00bACHEHUS MH(GOpMAIUU, HE MOXET MMOKa3aTh MHTEN -
JIEKTyaJlbHbl€ HaBbIKM pELIEHUs MPOCThIX 3aaad.Pe3ynbraTel TrocyJapCTBEHHOIO 3K3aMeHa
OOBSIBIISIFOTCS B IEHD €0 MPOBEACHHUS.

Pe3ynpTaThl BTOpOro 3Tama rocyJapCTBEHHOIO AIK3aMeHa OOBABIAIOTCS B J€Hb €ro

IIPOBEJICHNUS.
OOyuyaromuiica, YCHEIIHO CHIABIIMH TOCYAapCTBEHHBIM SK3aMEH, [JOIYCKaercs K
BBIIIOJIHEHUIO U 3aLIMTE BHITYCKHON KBaJIM(UKALMOHHOMN paboTe.

2.1 Conep:xanue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 Ilepeuensv mem, nposepaemuix Ha NEPEOM INANE 20CYOAPCMBEHHO20 IKIAMEHA
dunocodusi, ee MECTO B KYJIbType
Uctopuueckue tunsl punocopun
[Ipobnema nneansHoro. Co3HaHue kKak (popmMa NCUXUIECKOTO OTPAKEHUS
Oco00eHHOCTH YETI0BEUECKOro ObITHS
OOmiecTBO Kak pa3BuBaromiascs cucrema. KynbTypa v IIUBHIIN3AIIS

I A

I/ICTOpI/ISI B CUCTCMC 'YMAHUTAPHBIX HAYK



[usunmzanuu JIpeBHero Mmupa

Dnoxa CpeHEBEKOBbS

Hogoe Bpemst XVI-XVIII BB.

10. MoaepHu3anus ¥ CTAHOBJIICHHE MHAYCTPHAIBLHOTO 00111ecTBa BO BTOPOil mosoBuHe X VIII

© o N

— Hayayne XX BB.
11. Poccus u mup B XX — Havane XXI B.
12. HoBoe BpeMs U d110Xa MOJEPHHU3AIIUN
13. Copoc, ipenioxkeHne, pplIHOYHOE PABHOBECHE, YJTACTUIHOCTh
14. OcHOBBI TEOpUU MPOU3BOICTBA: U3/IEP’KKH MTPOU3BOJICTBA, BBIPYUKa, TPUOBLIL
15. OcHoBHBIE MAaKPOIKOHOMHYECKHE TOKA3aTeN!
16. MakposkoHOMHYECKas HeCTaOMIBHOCTD: Oe3padoTuiia, HHGIAINS
17. Tlpeanpusitie u pupma. JKOHOMUYECKast MPUPOAA U 1ieaeBass GyHKIUS GpUpMbI
18. KoHCTUTYLIHOHHOE MPaBO
19. I'paxxganckoe mpaBo
20. TpynoBoe npaBo
21. CemeitHO€ TIpaBO
22. YTO0JIOBHOE ITPaBO
23. 51 u M0o€ okpyKeHHe (Ha MHOCTPAHHOM SI3bIKE)
24. 51 v Mmost yueba (Ha MHOCTPAHHOM SI3BIKE)
25. 51 u Mup BOKPYT MeHsI (Ha MHOCTPAHHOM SI3bIKE)
26. 51 u mos 6ynymas npodeccus (Ha THOCTPAaHHOM SI3bIKE)
27. CTpaHa u3y4aeMoro si3blka (Ha MHOCTPAHHOM SI3BIKE)
28. ®opMbl CyLIECTBOBAHUS S3bIKA
29. OyHKIIMOHATBHBIC CTUITH JIUTEPATYPHOTO SI3bIKA
30. [IpobOnema MEXKYIBTYPHOT'O B3aUMOEHCTBHS
31. PeueBoe B3auMoseiicTBrE
32. JlenoBasi KOMM YHUKAIUS
33. OcHOBHBIE TOHATHUS KYJIBTYPOJIOTUN
34. XprCTHAHCKHUI THIT KYJIBTYpPhI KaK B3aMMOJIEHCTBHE KOH(ECCHit
35. McmaMckuit THIT KyJIBTYPHI B TyXOBHO-MCTOPUYECKOM KOHTEKCTE B3aUMOJICHCTBUS
36. TeopeTHKO-METOI0JIOTHIECKHE OCHOBBI KOMaH/1000pa30BaHH U CaMOpPa3BUTHUS
37. JInaHOCTHBIE XapaKTEPHCTUKHU YICHOB KOMAHIbI
38. Opranu3anmoHHO-TIPOLIECCyaIbHbIE ACTIEKTH KOMaHIHOW PadoThl
39. TexHosorusi Co31aHUsI KOMaHIbI
40. Camopa3BHUTHE KaK yCIOBHE MOBBIMIECHHUS d(PPEKTHBHOCTHA JTUYHOCTH
41. lnarHoCTUKAa U CaMOJMAarHOCTHKAa OpraHu3Ma IpH PEeryJspHBIX 3aHATHAX (U3HUECKOi

KYJIbTYpPOU H CIIOPTOM
42. Texaudeckas MOATOTOBKA U 00y4YEHUE IBUTATEIBHBIM JCHCTBUSAM
43. MeToauku BoCUTaHUs (PU3NYECKUX KAYeCTB.
44, Bunpl criopTa
45. Knaccudukanus dpe3BblUaiiHbIX cuTyanuid. CucTemMa 4pe3BblYaifHBIX CUTYaIIHA
46. MeTo/bI 3aIUTHI B yCIOBUSIX YPE3BBIYANHBIX CUTYAIIHA

2.1.2 Ilepeueny meopemuueckux 60npoOCOG, GLIHOCUMbBIX HA GMOPON Iman
20Cy0apcmeeHn020 IK3IAMena

1. 51.0.24 DaexTpuyeckne MalIuHbI



[IpuHuMn AeWicTBUA U yCTPOKWCTBO CHIIOBBIX TpaHC(hOPMaTOPOB.
KaxkoBs! ycioBus BKJIIOUEHUS TPaHCPOPMATOPOB Ha MapalieabHy0 paboTy?
[IpuHUMIT AEWCTBUA U YCTPOMCTBO ACHHXPOHHBIX MallIH.
[IpuHIIUTT ASHCTBUSA M KOHCTPYKITUSI CHHXPOHHBIX MaIlIKH.
5. YcnoBus BKIIIOUEHHS CHHXPOHHBIX T€HEPAaTOPOB Ha MapauienbHylo padoTry. CrnocoObl
CUHXPOHHM3ALIUH.
6. TloHATHS CTATHYECKON U AMHAMHYECKON YCTOMUYNBOCTH CHHXPOHHOT'O T€HepaTopa.
7. OCHOBHBIE XapaKTEPUCTUKH U NTapaMeTPbl CHHXPOHHBIX ['€HEpaTOpPOB.

PN E

8. U-00pa3Hble XapaKTepu CTUKU CHHXPOHHBIX MAaIIHH.

9. Crioco0bI mycka CHHXPOHHBIX IBUTATEIEH.

10. luHamMudeckasi yCTOWYHMBOCTh CHHXPOHHON MAITHHBI.

11. [IpuHIUN OEWCTBUS B OCOOCHHOCTH KOHCTPYKIIUH MAIINH ITOCTOSTHHOT'O TOKA.
12. PerynupoBaHue 4acTOTHI BpallleHHs] aCHHXPOHHBIX JIBUTATEIICH.

2. B1.B.09 DaekTpuyecKue CTAHIUH U MOACTAHIIUH

1. TlapannenbHast paboTa reHepaTOpOB.

2. OCHOBHOE Ha3HAYEHHE MECTHBIX JIEKTPOCTAHIIMIA MPOMBIIIJICHHBIX ITPEAI PUATHH.

3. DneKkTpuYecKue CTaHIWK TPOMBIIUIEHHOrO mpennpustus. Ha3znaueHue, THITBI
JIEKTPOCTAHIUH, SKOHOMHYECKHE TOKA3aTENN MECTHBIX 3JIEKTPOCTaHIUI.

4. TexHOJOrMYECKUI mpolecc MPOM3BOJACTBA 3JIEKTPO3HEPIMM Ha KOHJEHCALIMOHHBIX
JIEKTPOCTAHIUAX.

5. Oco0eHHOCTH KOHCTPYKIIUU U PEKHUMOB pabOThl aBTOTPAHCHOPMATOPOB.

6. DKOHOMHUYECKH I1eTIecO00pa3HbIil PeKUM padOoThI TpaHCHOPMATOPOB.

7. CrocoObl OXJIaXIEHUS CHJIOBBIX TPaHC(HOPMATOPOB.

8. PerymupoBanue HampsKeHHs CUJIOBBIX TpaHc(hopMmaTopoB oA Harpyskoi (PITH).

9. Harpy3ouHass CcrmocoOHOCTh CHJIOBBIX TpaHcpopmaTopoB. OIlleHKa Harpy304HOMH
CIIOCOOHOCTH B PEXKHMMaX aBAPHUMHBIX U CUCTEMAaTHYECKUX IIEPErpy30K.

10. Bo10op umcna U MOIIHOCTH CHUJIOBBIX TPaHC(HOPMATOPOB B PaCHpeleIUTEILHBIX CETIX
MPOMBIIIIICHHOTO MPEANPUSITHS.

11. TpanchopmaTopsl ¢ pacuienIeHHOH 0OMOTKON U TPeX0OMOTOUYHbIE TpaHC(HOPMATOPEI.
Ob6nacTy UX MpUMeEHEHUS.

12. Tunossie cxembr ['TIIT u I[1I'B.

13. CexnuonupoBanue cOOpHBIX HIMH. BbIOOp croco0oB pe3epBHpOBaHMS U KOJIUYECTBA
CEKLIUM.

14. Cxema PV c nBoiiHol paboueit 1 00XOJHOM CHCTEMaMU IIIHH.

15. CocraB 53JIeKTPONPHUEMHUKOB COOCTBEHHBIX HYXKJ TEIJIOBBIX 3JIEKTPOCTAHLUN U
HOHU3UTENbHBIX MTOJICTAHLIUH.

16. CxeMmsbl muTaHUsI COOCTBEHHBIX HYXK]| TEIIOBBIX JIEKTPOCTAHIIHHA.

17. Cnoco0bl Imycka KpYIHbIX CHHXPOHHBIX ABUTAaTENEH.

18. OcHoOBHBIE 371€MEHTHI KOHCTPYKIIUN KOMIUIEKTHBIX PY Ha 6a3e staeex KPY u KCO.

19. IlpuHUMIBI rameHyust Ay B BEICOKOBOJIBTHBIX BBIKIIFOYATEIISAX.

20. Ha3zHadeHue pa3beAUHUTEIICH, KOPOTKO3aMBIKATEIICH, OTICIMTEICH M BBIKJIIOUATEIICH
Harpy3Kd B 3JIEKTPOYCTAaHOBKAX.

21. BbiOop u mpoBepKa IEKTPUUECKUX allllapaToB BHICOKOI'O HAIIPSKEHUSI.

22. Uro Takoe KOMMYTallMOHHAs CIIOCOOHOCTD BBIKJIIOUATENS?

23. Tokoorpanu4uBarone peakTopbl. VX Ha3HaueHWe, THUMIBl M XapaKTePUCTUKH.
CnocoObl peaktupoBaHus. OJMHApHBIE M CABOEHHBIE PEAKTOPHI, MOTEPU HAINPSDHKEHUS H
MOII[HOCTH B HUX.

24. BbICOKOBOJBTHBIC BRIKJIIOUATENN. 11X Ha3HAUEHHE, THIIbI, XapaKTEePUCTHUKH.

25. ABTomMaTHuecKHe BbIKJIIOYaTenu. HasHaueHuWe, TUIBI, NPUHIUNBI  JIEHCTBUSL
pacuenuTenei.



26. M3meputenbHble TpaHCHOPMATOpPbl TOKA W HAINPSKEHWs: THUIBI, XapaKTEePUCTHKH,
JIOITyCTUMbIE PEKUMBI PaOOTHI.

27. ®usnyeckasi CyIHOCTh MOTPEITHOCTA TPaHCPOPMATOPOB TOKA M TPaHCHOPMATOPOB
HaTPSHKCHUS.

28. Buabl KOpoTKuX 3aMblKaHUNA. OCOOEHHOCTH pacyeTa COCTABISAIOIINX TOKa KOPOTKOI'O
3aMBIKAHUS.

29. C xakoif 11eJbI0 BHIMOJIHIETCS pacueT TOKOB KOPOTKOTO 3aMbIKaHUsA?

30. CnocoObl pacueTa TOKOB KOPOTKOT'O 3aMbIKaHUSI B YCTAHOBKAaX Hamlps KeHHEM BbIIe 1
kB.

31. B uem oTiauuMe MeTOJa PACUETHBIX KPUBBIX [UISl ONpEIECHUs 3aTyXaHHs TOKa
KOPOTKOT'O 3aMBIKaHHUSI OT METOJIa TUTTOBBIX KPUBBIX?

32. OmnpeneneHue yJapHOro TOKa KOPOTKOT'O 3aMBbIKaHUsA. Y TapHBIA K03 duiment.

33. OcobeHHOCTH pacueTa TOKOB KOPOTKOT'O 3aMBIKaHHS B CETSAX HANpsDKeHneM 10 1kB.

34. YcnoBus BbIOOpa M TPOBEPKH DIIEKTPUUYECKHX allllapaToB B HOPMaJbHOM,
YTSXKEJIEHHOM M aBapUHHOM PEeXUMAX.

35. YcrpoiicTa 3anmmTHOrO0 3a3eMieHus snekrpoycranoBok (1T, TT, TN-C, TN-S, TN-C-
S).

36. HopMmbl compoTHBIICHHS 3a3€MJICHHS B CETSAX 70 U Bhime 1 kB ¢ Ooapmmmu 1 MansiMu
TOKAMHM 3aMbIKaHUS Ha 3€MJIIO.

37. Bunel 3a3emieHus.

38. KOoHCTpYKTMBHOE HCIOJHEHHE 3a3eMisiommx ycTpoictB OPY  MOHM3UTENIbHBIX
HOACTAHIMH U pacyeT UX MapaMeTpoB.

39. IllaroBoe HampshkeHHE U HaNpsHKEeHHE MPUKOCHOBEHHUsA. CrocoObl MX CHIKEHUS B
pacnpenenuTenbHbIX yCTPONCTBAX.

40. Hasznauenue u Boi6op OITH B 31eKTpOycTaHOBKAX.

41. HazHayeHue ¥ BHUABl CHCTEM aBTOMAaTHYECKOTO PpEryJIMpOBAaHUS BO30YXKICHHS
CHUHXPOHHBIX T'€HEepaTOPOB.

42. CucreMbl aBTOMaTHYECKOT O PEryJIMPOBaHUs BO30YXK/IEHHUSI CHHXPOHHBIX IBUTATENEH.

43. PerynupoBaHU€ 4acTOTHI B JHEPIOCUCTEME B HOPMAJIbHBIX M aBapUIHBIX YCIOBHUSX.

44, ABTomMaTH4ecKkas 4yacTOTHas pasrpyska (AYP).

45. Bnusuaue APB renepatopoB Ha yCTOWYUBOCTb.

46.

3. B1.B.10 DaeKkTpo3HepreTuyecKue CUCTEMbI U CETH

1. Ilorepu MOLIHOCTH B CHJIOBBIX TpaHC(hOpMaTOpax.

2. CrpyKkTypa TEXHOJOIMYECKOI0 pacxoja »3JEKTPOIHEpruM IpH ee mepeaaye Io
IEKTPUYECKUM CETSM.

3. OcHOBHBIE IPUHIMIIBI TOCTPOEHUS CXEM BHYTPU3aBOICKOI0 3JIEKTPOCHAOKEHUSL.
Bo160p KOH purypanuu 1exoBoi JIeKTPUUECKON CeTH HanpshKeHHeM 10 U Bbiie 1 kB.
Br160p HanpspKeHHs NUTAIOIIKMX U pacIpeeNuTeIbHBIX CETEH.

[Torepu u nazeHne HaIPsHKEHUS B paclipeiesIuTENbHOM CeTH.

MeTtoas! pacuéra yCTaHOBUBILUXCS PEKMMOB B 3aMKHYTBIX CETSIX.

Cxembl 3aMelIeHUs] 2JIEMEHTOB 3JIEKTPUUECKON CETU U UX NTapaMeTphl.

B uém pazmuume MEXIy NOHATHAMHU <«3(P(EKTHBHO 3a3eMJIEHHAs HEHTpalb» M
«TIIyX03a3eMJIEHHAs] HEUTPaJIby?

10. Cnoco0bl pokagky Kabenel BHYTpU3aBOCKOM 3JIEKTPUUYECKOM CeTH.

11. ToxompoBoasl HampsbkeHMeM 1o U Bbime 1 kB.  MarucrpanbHble U
pacrpeneIuTeNbHbIE IUHONPOBOBI.

12. Metoasl onpenesieHus: ce4eHUs TPOBOJIOB U HKIIT kKabeneid. O0JacTH X MPUMECHEHHUS.

13. Kaxk onpenenstorcs MOoTepy MOIIHOCTH U SHEPTUHU B SJIEKTPUUECKUX CETAX?

14. BozayuHble TUHUM 35eKTpornepenayu. [lopsnok BeiOopa ceueHnit 1 MapoK MpOBOJIOB,
pacder Ha MEXaHUYECKYIO IPOYHOCTb.
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15. KOHCTpYKTHBHOE HCIIOJHEHUE KaOeIbHBIX JTHHHH.

4. b1.B.11 PeJjeiinasi 3a1uTa 1 aBTOMATU3 ALK FIEKTPOIHEPreTHYECKUX CUCTEM

1. Ha3HaueHue OINEpaTUBHOTO TOKa B DJIEKTPOYCTAHOBKaxX. BHABI M HCTOYHUKH
OTEPATUBHOTO TOKA.

2. Hasnauenme u Bugsl AIIB. Cxembr AIIB. Tpeb6oBanmsa k cxemam AIIB.
YckopeHue JileficTBUSA peJIeHOM 3amuThl B Iukie AITB.

3. Kak oreHuBaeTCsl 9yBCTBHTEIIBHOCTD PEICHHON 3aIUThI?

4. Hasnauenue ABP. IlyckoBbie opransl ABP.

5. Kak ompenenuTh MakCMMaJIbHBIH PacuéTHBINM TOK HebamaHca B auddepeHnanIb,HOu
3alUTe JUHUN?

6. Bp100p TOKa cpabaThIBaHUS MaKCUMaIbHOW TOKOBOW 3aIHUTHI.

7. UYro Takoe CeNneKTUBHOCTb? 3almMThl C OTHOCUTENBbHOM u  a0CONOTHOU
CEJIEKTUBHOCTBIO.

8. Bwibop Toka cpabateiBanus orcedkn U MT3. Kak obecrieunBaercsi CEIEKTHBHOCTh
neicTBUs ATUX 3aT? OlleHKa YyBCTBUTENILHOCTH.

9. [IlpuHIMN KeWCTBHUS TUCTAHITMOHHOMN 3aIUTHI.

10. JIuddepennunanbHple 3aUTh JIMHUA U TPaHC(HOPMATOPOB.

11. Cocrapnstone Toka Hebananca B qudQepeHnanpHoi 3amuTe TpaachopmaTopa.

12. BrolpaBHHBaHHE TOKOB II0 BeNMYMHE W 1O (a3ze B nudQepeHHaIbHON 3anmTe
TpaHchopmaropa.

13. Ha3naueHue v KOHCTPYKTHUBHBIE 3JIEMEHTHI Ta30BOM 3aIMTHI TpaHCHOpPMATODPA.

14. KoHcTpyKTUBHBIE 0COOEHHOCTH TpaHCc(OopMaTOpa TOKa HYJIEBOI MOCIEeI0BATEILHOCTH
(THIT).

15. ToxoBble 3ammUThl JUHUI 3JekTporiepenady. Brpibop mapamerpoB cpabaTbiBaHus,
OILICHKA YYBCTBUTEIHHOCTH.

16. 3ammuTa cuyioBbIX TpaHchopmaTopoB. TOKOBBIE 3amUTHI, BUABI AUG(epeHInaIbHbIX
3aIllUT, Ta30Bas 3alUTa.

17. 3ammuTa 351eKTpUYecKUX ceTel HanpshkeHueM 1o 1 kB.

18. 3ammuTa KaOEJIBLHBIX JUHUK HampspkeHueM Bbiie 1 kB. Buabl 3amur, TpeOoBaHus K
OBICTPOJICHCTBUIO M YYBCTBUTEIHLHOCTH.

19. BbICOKOYACTOTHBIC 3AIUTHI JIMHUH dJIEKTpoIepeaad.

20. MuxkpornporeccopHbie 3amThl. CTPYKTYpHasi CXeMa MUKPOIPOIIECCOPHBIX
YCTPOMCTB.

5. B1.B.12 DaekTpocHabkeHUe

1. Pexumsl HelTpanu B TpeX(Pa3HbIX dJEKTPUUECKUX CETAX.

2. BrpiOop pexxnma HEHTpany B ceTsaX HampsbkeHueM Boimre 1 kB.

3. BbI0Op perkrMa HeHTpasu B 3JIEKTPUUIECKHX ceTsax 10 1 kB.

4. Tpexda3Hble >IEKTPUUYECKHE CETH C M30JUPOBAHHOM M KOMIIEHCHPOBAHHOM
HEeWTpasbio HanpsbkeHueM Bhiie 1 kB. Bunel moBpexaeHnii, 0COOEHHOCTH BBIMOIHEHUS 3aLUT
OT 3aMbIKaHUS HA 3EMJIIO.

5. Tpexcdazubie osnexkTpudyeckue cetd ¢ 3I(GEPEKTUBHO 3a3€MJIEHHOW HEHTpaibio
HanpspkeHueM Boiile | kB. Buael noBpexnennil.

6. IlpermymiecTBa riry0OKOT0 BBOJIa BEHICOKOT'O HAIIPSKEHUSI.

7. CnocoObl OrpaHUYCHHS TOKOB KOPOTKOT'O 3aMbIKAHHSI.

8. BBIOOp MeCTOMONOKEHUSI HCTOYHHKOB MU TAHUS.

9. OcoOeHHOCTH TIOCTPOEHHS] CXEM 3JEKTPOCHAOKEHHS  CelbCKOXO035SHUCTBEHHBIX
noTpeduTenen.

10. OcoOeHHOCTH KOHCTPYKTUBHOTO HCIOMHEHHS M pacuyéra TPOJJICHHBIX JIMHHUM
KPaHOBBIX CETEH.
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11. OcobeHnHocTH pacueTa >MEKTPUUYECKUX HATPy30K JKUIIBIX TOMOB U OOIIECTBEHHBIX
3TaHUI.

12. OcoOGeHHOCTH MOCTPOCHHS CHCTEM JICKTPOCHA0KEHUST OTKPBITHIX TOPHBIX PadoT.

13. Knaccudukanus cxeM TOPOACKHX IEKTPUUECKUX CeTell.

14. OcHOBHBIE 2JIEMEHTHI KOHCTPYKIIMH TAT OBOM KOHTAKTHOM CETH.

15. OcHOBHBIE CXE€Mbl BEHTHJBHBIX IpeoOpazoBaTelied  IOCTOSHHOTO TOKa B
MIPOMBIIIIEHHBIX YCTaHOBKAaX.

16. OcoOeHHOCTH 3JEKTPOCHAOXKEHHSI 3JIEKTPOAYTOBBIX CTAJCIJIABWIBHBIX TIe4ed u
YCTaHOBOK.

17. OcoOGeHHOCTH SJEKTPOCHAOKEHUS CBapOYHOro oOOpymoBaHus. BimsHue pexuma
paboThI Ha KAYECTBO 3JIEKTPOIHEPIUH.

18. ConepxaHne CBETOTEXHMYECKON YaCTH MPOEKTa dJIEKTPUUECKOTO OCBEIICHHS.

19. OcHoBHbIE (U3NYECKUE BEIMUNHBI, XapaKTEPU3YIOIINE JIEKTPHIECCKYIO HArPY3KY.

20. OcHoBHBIE TOKa3aTeIN I'PpaPUKOB FINEKTPUUECKUX HATPY30K.

21. OcHOBHBIE METOJIbI CBETOTEXHUYECKUX PACUETOB.

22. Knaccudukamus rpauKoB IEKTPUUECKUX Harpy3o0K.

23. Mertonbl pacyeTa 3JIeKTpUIecKuX Harpy30k. O0IacTu mpuMeHeHusl.

24. OcobeHHocTH pacuera OHO(Aa3HBIX U TUKOBBIX HATPY30K.

25. 3aueM HY)XHO KOMIIEHCHPOBATh PEAKTUBHYIO MOIIHOCTH?

26. ITonsTue peakTUBHOM MOIIHOCTH. [loTpeduTen peaKTHBHOW MOIIHOCTH.

27. OcHOBHBIEC ICTOYHUKHU PEAKTUBHON MOIIHOCTU M UX XapaKTEPUCTUKH.

28. KonaeHncatopHble YCTAaHOBKH JJIs1 KOMIICHCALUN PEaKTHBHOW MOIIHOCTH.

29. ITlpunHiun neicTBus 1 00JaCTh MPUMEHEHUSI CHHXPOHHBIX KOMITIEHCATOPOB.

30. Cratuyeckue peryjaupyeMble HCTOYHUKM PEAKTUBHOW MOIIHOCTH, HX MPHHIMI
JICHCTBUS, CXEMEL.

31. KommeHcanus peakTHBHOM MOIIHOCTHU B CETSIX CO CHEU(PUIECKUMH Harpy3KamH.

32. OcobeHHOCTH KOMITEHCAIINH peakTUBHOM MomHocTH B ceTsix ¢ JICII.

33. Uem ompenensieTcss TEXHHUKO-dKOHOMHUYEcKas d(PPEKTUBHOCTh KOMIIEHCAIIUN
PEaKTUBHOW MOIIHOCTH?

6. 51.B.08 Hage:kHOCTH CHCTEM DJI€KTPOCHADKEHHS

1. HanexHocTtb 3ekTpocHabkeHus. UTo 03HauaeT «IpoCcTelInii TOTOK O0TKa30B»?

2. Knaccudukamus otka3oB. OCHOBHBIE MMOKA3aTENM HAJAECKHOCTH JIEMEHTOB M CHCTEM
ANIEKTPOCHAOKCHHUS.

3. DkxoHOMHUEcKas OleHKa HaaeKHOCTH. OCHOBHOI yiiep0 u yuiepd BHE3aITHOCTH.

4. OCHOBHBIE OJIO)KEHUSI METOAMK pacyeTa HaJIeXKHOCTH CHCTEMBI AJIEKTPOCHA0KEHUSI.

5. Mopenu HaJeXHOCTH JUIsi BOCCTaHABIMBAEMBIX U HEBOCCTAHABIMBAEMBIX CHCTEM
CHCTEM.

6. Jlalite  ompemeneHue  pe3epPBHPOBAHHOW  CHUCTeMBI.  [lepedmcimuTe  BHUJIBI
pe3epBUPOBAHUS SHEPTETUUECKUX cucTeM. KpaTHOCTh pe3epBUpOBaHMUSL.

7. Tlopsinox moctpoeHus (GPyHKIMH peaklUM 3JIEKTPUUYECKOM CETH M MOTpeOUTeNs IMpH
OLIEHKE IIOCIIEACTBUM HAapyIIEHHUs KaueCTBA IEKTPO3HEPT UH.

8. OcHoBHBbIE TpeOOBaHUS, MPEABIBIAEMbIE K CXEMaM BHELIHErO 3JIEKTPOCHAO0KEHHUS.
Kakumu criocobamu MOXKHO MTOBBICUTB Ha/I€KHOCTb IIUTAIOIIEN CeTU?

7. b1.B.17 YnpaBjieHue KaueCTBOM IEKTPUIECKOI IHEPIrUHU

1. OObscHute mnoOHATHE «DJIEKTPOMAarHUTHas COBMECTHUMOCTb MOTpeOUTENs W
BIEKTPUYECKON CEeTH».

2. Kaxk HopmupytoTcs Beicie rapMoHuky B cootBerctBuu ¢ 'OCT 13109-977

3. Hasnauenue u mpuHIUN IEHCTBUSA QIIBTPOKOMIICH CHPYIOLINX YCTPOMCTB.

4. Tunsl cUIOBBIX PE30HAHCHBIX (PUIIBTPOB U METOAMKA PAacUueTa UX N1apaMETPOB.

5. Konebanus u npoBanbl HanpskeHus. [IpuunHbI 1 c1OCOOBI UX OrpaHUYEHUS.
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6. HecunyconmanpsHOoCTh (GOpPMBI KPUBOM HampsHKEHUS M TOKa. BiusHUE BBICIIUX
rapMOHMK Ha paboTy AJIEKTPONpUEMHUKOB.

7. OrtknoHeHus HampspkeHus. JlomycThMble OTKJIOHEHUs HampsbkeHus. llepeuucinure
TEXHUYECKHE CPEICTBA PEryIMPOBaHUs HAMIPSKEHUS B CETH.

8. OO0bBsacHHTE TepMUH «BCTpedHoe peryarmpoBaHue HAPSKCHUSY.

9. PerymupoBanue HanpsokeHus B cetsix 10-110 xkB.

10. Ilonepeunas W TNPOJOJbHASA KOMIEGHCAIUS HANPSDKEHHWS  KOHAEHCATOPHBIMU
yCTaHOBKaMHU.

11. HecummeTpus HanpspKeHUs, €€ MPUYUHBI U CIOCOOBI yCTPaHEHHU .

12. Kak BiaMsieT MOIIHOCTh KOPOTKOTIO 3aMbIKaHHS Ha OCHOBHBIE IMOKa3aTelM KadecTBa
JIEKTPOdHEPrumn?

2.1.3 Ilepeuenv npakmuuecKux 3a0aHuill, GbIHOCUMBIX HA GMOPOU Iman
20Cy0apcmeeHHo20 IK3ameHa

1. 51.0.24 DaexTpuyeckne MalIMHbI

1. IectunosrocHass aCMHXpOHHAs MallMHA NMUTAaeTcs OT TPEX(a3HOW CeTH ¢ 4acTOTOH
f1=60 I'u. Cxonpxenne mammubl S=0,025. HaliTi yrioByto CKOPOCTb U YaCTOTY BpAIllEHUs OIS
cratopa u poropa. Kak nusmensarcs 3tu Benmuunssl npu gactore 400 ['n?

2. B Tabnuue npuBeneHa HopMajbHasl XapaKTEpUCTUKA XOJIOCTOr0 XoAa TypOoreHeparopa.
[IpenctaBuTh XapaKTEPUCTUKY B aOCOMIOTHBIX EAMHMIAX IJIsI TeHepaTopa ¢ HOMHHAIBHBIM
HanpspkenneM U, =10,5 kB u 1,=175 A.

1" 0 0,5 1,0 15 2 2,5 3,0

8

E 0 0,58 1,0 1,21 1,33 1,4 1,46

3. MarHuTHBI IOTOK MAIIMHBI TOCTOSHHOr0 Toka ®=0,8-10-2 B6 Ha nomoc. ITocTosHHBII
kodddurment k=158 (koHcTpykTuBHBIN KO3 duIiment). [Ipu paboTe B KadecTBe JBHTATENIS
AJIEKTPOMAarHUTHBIH MOMEHT MamuHbl M,,=45 H-M npu uacrore Bpamenus N=1500 o6/MuH.
OnpenenuTs HaNpsHKEHUE IBUTATENIs, €CJIU CONPOTUBIIEHHE Lenu Skopst R.=0,607 Om.

4. Ha pucyHke mpeAcTaBiieHa CXeMa COEAMHEHHs MEePBUYHBIX U BTOPUYHBIX OOMOTOK
Tpéxdasznoro Tpanchopmatopa Y/A (3Be3na — TpeyroiabHUK). OnpenenuTs TPyNIy COeInHEHUH
TpaHcgopmaropa.

I=
m
Ly

o x

@

[=2
1~

)

5. Tlpunumasi CHHYCOMJAIBHOE pACHpPENCICHHE WHAYKIUU B 3a30pe, OIPEACIUTh
OCHOBHOM MATrHUTHBIA TOTOK ACHHXPOHHOW MAaIllMHBI TPH COCAUHEHUH OOMOTOK CTaTopa
«3BE3MI0M», €CIHM YHCIO TOCIEI0BATEIbHO COCAMHEHHBIX BUTKOB (a3bl craTtopa Wi=336 u
oomoTtounbiii K03 uiment Ky5=0,96. Hampsokenune cetm U~380 B, wuacrora f=50 Im.
W3BecTHO Takke, YTO NaJCHUWE HAMPSDKEHUsS HA COMPOTUBIICHHUSX CTATOPHOM OOMOTKH
cocTaBisArOT 4% 0T (ha3HOT O HATIPSIKEHUS.

2. 51.B.09 DaekTpuyecKue CTAHIUH U MOACTAHIIUH
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1. Jlnsa cxembl 3aMelleHUs, yKa3aHHOW HA PHUCYHKE, OINPEIeINTh TOK TpEXdasHOro
KOpPOTKOI'O 3aMbIKaHUs METOIOM THIIOBBIX KPHMBBIX 11 MoMeHTa BpemeHu t=0,3 c. basucHsli
oK 16=5,0 KA.

OTtHOCHTENbHbIE 0A3MCHbIE 3HAYEHUSA:

E"=108.1, =02 x =04

I'enepatop:
Cucrema:  Ee :1’0; X, =20
JInaus: X, = 0’8.

2. Cunxponnsii TtypOoreneparop TB®-100-2 moakiroueH K cHCTeME OCCKOHEYHOU
morHocty. Hanpsokenue cucrembl Uc=10 kB. M crnonb3ys BEKTOPHYO TUarpaMMy CHHXPOHHOTO
reneparopa (cM. pucyHok), ompenenutb DJIC B030yxIeHUss B cTaTOpHOW oOMoOTKe Eq, ecnm
reHeparop paboraer c¢ Harpy3koii P.=80 MBT m Q=60 MBA. HomunaneHble mnapameTpbl
rereparopa: P,=100 MBT, U,=12 kB, cos,=0,8; X«=1,2.

q

L%y 1%

ixg

3. JIns pacy€THOM CXeMBbl, MPEACTABICHHOW HAa PHCYHKE, ONPENEIUTh IEepUOANYECKYIO
COCTAaBJIAIOIIYIO TOKa KOPOTKOI'O 3aMbIKaHUA MCTOAOM THUIIOBBIX KPHUBBIX OJII MOMCHTAa BPCMCHU
t=0,3 c.

I'enepaTop: P.=60 MBT;

cos ¢,=0,8;
Xy =0,2;
E! =113.

U.=10 &B.
Tpanchopmatop: S,=80 MBA;
Uun=10 kB;
Us=115 kB;
U,=8%.

13
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4. BbiOpate u3MepuTenbHbI TpaHchopmatop Toka Ha BBoae 10 kB rnaBHo#
MOHU3UTENBHON ToacTaHuu ¢ Tpanchopmatopamu TPIH-40000/110 u xoaddunmentom
3arpy3ku B aBapuitHoM pexume K ax=1,4.

5. BoInmoaHUTE BBIOOP M MPOBEPKY COOPHBIX IIMH pacnpenenuTenbHoro ycrpoicrtea 10 kB
MpH UIMTETLHOM MaKCHUMJIBHOM TOKE HArpy3KH |uimax=1400 A, ymapHOM TOKE KOPOTKOTO
3aMbIKaHus 1y;=26,0 KA, TMEpPUOIUYECKOM TOKE KOPOTKOro 3ambikaHus 1,0=9,77 kKA wu
PacCTOSIHUU MEXK/TY OCSIMH OIOPHBIX H30JATOPOB 1=0,75M.

6. BriOpaTh rpyImoBoi peakTop AJis OrpaHUYCHHS TOKAa KOPOTKOrO 3aMbIKAHHS B ILIETISIX
miecTd JIMHUN, nuTaromux norpedbutenn ot mmH 10 kB PY. MakcumaneHelii  TOK
MPOIOLKUTENBHOrO pexnma kaxaon JmHuu 310 A. Ilepuogmyeckass cOCTaBISIIOIIAs TOKA
KOpOTKOro 3aMbikaHusi Ha muHax 10 kB PY B nHawanpHblii MoMeHT BpeMenu 60,7 kA. K
YCTaHOBKE HA OTXOMAIIMX JTUHUAX MpUHUMaeTcs Boikaouarens BB/TEL ¢ HOMUHANBHBIM TOKOM
oTkmoueHus 20 kKA.

7. PaccunTath 3a3eMIIsifoIIee YCTPOUCTBO moacTanuu 35/6 kB ¢ cetsamu, paboTarommmu ¢
M30JIMPOBAHHON HeiTpainbio. Tok 3aMbpIkaHUS Ha 3eMii0 Ha ctopoHe 35 kB — 8 A, Ha cTopone
6 kB — 25 A. CoOcTBeHHBIE HYXABI MOJCTAHIIMKA MHTAOTCA OT TpaHchopmaropa 6/0,4 kB ¢
3a3eMJICHHOW HeWTpanbio Ha ctopoHe 0,4 kB. EcrectBenHbix 3azemmmtenedt Her. [lnomans
nojctaHiuu 18x8 M, yaenbHoe conpoTuBieHne rpyHTa 86 OM-M.

3. B1.B.10 DsiekTpo3HepreTuyecKue CHCTEMbI M CeTH

1. Onpenenuth MOTEPH AaKTHUBHOW M PEAKTUBHOM MOIIHOCTH B JIBYXOOMOTOYHOM
tparncpopmarope T/I[-80000/220 npu Harpyske S,=64 MBA.

2. PaccunTaTh mapamMeTphl pexuMa BO3AYIIHOW JMHUU dJIEKTpornepenayn JMHoN 60 kM ¢
Harpy3kod Ha KoHIE 12=263 A npu koddduiueHTe MOIHOCTH Harpy3ku COS @2=0,8.
Hanpsixenue B xonne nuauu Ur=110 kB. Jlunus BeinonaHeHa cTajaealfOMUHUEBBIMUA TPOBOIAMHU

AC-240/32.

3. PaccuurtaTth peXHMM BO3AYIIHOM JIMHUK 3JEKTpONEpeadyd, CXeMa KOTOpPOM
IpeACTaBleHa Ha pucyHKe. Harpysku 3agaHpl B MeraBoibTaMiiepax. HampsbkeHue mcToYyHUKa

nutanus Ua=231 kB.
I, =40 km b I, =60 Kkm ¢

S, = 50435 $.= 36428

4. OnpenenuTh CEUEHUE MPOBOJOB MAruCTPaabHOM CETH C HECKOJBKMMH HAarpy3kamu IO

JIOMYCTUMOM MOTEPE HAMPSIKEHUS MPU YCIOBUM MUHMMYyMa Pacxojla MeTaJljla Ha MPOBOJia CETH.
PacuérHas cxema cetu npuBeE€HA HA PUCYHKE.

14
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Homunanbaoe Hanpsikenue cetd — 10 xB.

Mapka npoBoja — A.

Paccrosinue mexxay npoojgamu Ha ornope D=1,5 m.
PacrnonoxeHue mpoBo 0B Ha OMOPE — MO BEPUIMHAM PaBHOCTOPOHHETO TPEyTOJIbHUKA.
JIMHBI y4acTKOB ceTu:

11=2,0 xMm;

1>=1,5 xkm;

I5=1,0 kM.

Harpyzku cetu:

sp=2,7+j1,15 MBA,

sc=1,6+j0,78 MBA,

s¢=1,8+j1,02 MBA.

Jomnyckaemas norepst HanpspkeHUs AU ;on=5%Uyy.

5. OnpenenuTh HAUOONBIIYIO MOTEPI0 HANIPSDKEHUS B DJIEKTPHUUECKON CeTH HANPSIKECHHEM
35 kB. Cxema ceTu npeacraBlieHa Ha PUCYHKE.

A 1,=5 kM l,=4 km ;=4 km

b c d
O
AC-70
2AC-150 2AC-120
1,=4 xm
Sh Se Sy
AC-95

Harpy3sku ceru:

Sb=Ppr+jQr=4000+j2000 kBA,;

Sc=Pc+jQc=2000+j1500 xBA;

S¢=Pg+jQq=4000+j3000 xBA;

Se=Pe+jQe=5000+j3000 kBA;

Ha yuyactkax | u 2 nMHUM ABYXIENIHBIE, & HA y4acTKax 3 U 4 — OAHOLECIIHBIE.
AKTHBHbBIE U HHIYKTUBHBIE COIPOTUBJICHHS OAHOM 1€ Y4aCTKOB CETH:
ri=0,99 Om; x1=2,03 Om;

=0,996 Om; X2=1,656 Owm;

r3=1,712 Om; X3=1,726 Owm;

r4=1,224 Om; Xx4=1,684 Owm;

6. OmpenenuTh MapaMeTpbl CXEMBbl 3aMEIICHUS BO3AYIIHOW JWHUU JJIEKTPOIEpeaadn
HOMUHAIBHBIM ~ HampspkeHneM Uyouw=110 kB mnporskéHHocthio 1=35 kM, BBINONIHEHHON
mpoBogamu  AC-185/29 wa opHouenHbix [I-00pa3HBIX oOmopax ¢ TOPU3OHTAIBHBIM
pacnonoxxeHueM MpoBoaoB. IlpuBecTtn cxemy 3aMemieHus. BBIUMCIUTH 3apsaHbBIi TOK U
3apsAIHYI0 MOIIHOCTb JIMHUU.
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7. OnpenenuTs MapaMeTpbl YIPOMIEHHOW CXEMbl 3aMemieHHss TPEXOOMOTOYHOrO
tparchopmaropa TJITH-25000/110.

8. Ompenenuth napaMeTpbl YOPOIIEHHOW CXEMbl 3aMEUIeHUsI JIBYXOOMOTOYHOIO
tpancpopmaropa T/IH-16000/110, mpuBeneHHbIC K CTOPOHE BBICIIETO HAIIPSKCHHS.

9. OmnpenenuTh mapaMeTpbl CXEMbl 3aMeEIIEHUs KaOeIbHOH JIMHUHM SJIEKTpoIlepenadyn
HOMHHAJIBHBIM HanpspkeHneM Unon=10 kB mpotspkénnocteio 1=3 kM, BbINONHEHHOW Kabenem
mapku AAIIBy (3%120). IIpuBectu cxemy 3amenieHus. BeucInTh 3apsiiHbI TOK U 3apsSaHYIO
MOIIIHOCTb JIMHUH.

4. B1.B.11 Peseiinasi 3aIMTa 1 AaBTOMATH3ALMS JI€KTPOIHEPreTHUYECKHX CHCTEM

1. Ot mwmH nexoBoit moactaHuuu nuraercs AByxTpanchopmaropuas KTIT 2x1000/10.
TpanchopmaTophl BKIIIOUEHBI IO CXeMe, TOKa3aHHOM Ha pucyHke. Tun tpancdopmatopoB TM3 -
1000/10 nanpspkeruem 10,5/0,4 kB, Ux=5,5%. I'pynmna coenunenus Y/Yo. Koadounment
TpaHchopmauuu Tpanchopmaropos Toka 100/5.

1
ConpoTuBIICHHE HYJICBOW MOCIEI0BATEILHOCTH Z; = 3 ZM =0,027 Om.

Harpy3ska cexiuu Suarp.c=0,7 Suom.1p-
PesynpTupyromiee conpoTuBieHHE cHCTeMbl B Touke Ki B MHHUMAaabHOM peXHME
Xe.min=0,8 OM, B MakcuManbHOM pekuMe Xc.max=0,5 OM.

Tpebyeres:
1) paccUuTaTh YCTAaBKUM MaKCUMAJIBHON TOKOBOM 3aILUTHI;
2) IIPOBEPUTH YyBCTBUTEIBHOCTh MAKCUMaJIbHON TOKOBOM 3aIUTHI.

[ToACHAOIAL CXEMA

K b 10 2B
iy
~ 18 kB
o B/E BEIIIOMATEE
L]
KAl
M
L AR CHMANEHAT TOKOBAA

TAl-A TaAl-C KA2
100/5

ACEI-3x50 KabemeHan mrn
1=05 xm

T Sarrpra

KAz
0T 0pHO$asHEDD
:|| 9 SAMETHAHIET
ar1 f K3 TAZ Ha cTopoEe 0.4 3B

2. C mMH 1exXoBOH MOJCTaHIIMY 3allMTaH CHHXPOHHBIN ABUTraTesnb MomHocThio 1000 kBT
n HanpsbkeHueM 10 kB no cxeme, mokazaHHON Ha pucyHKe. MUHUMAaIbHBIN TOK TpEX(a3zHOro
KOPOTKOTO 3aMbIKaHUs OT cucteMbl paBeH 7000 A, kpatHOCTh myckoBoro Toka K,=6,5.
Ko>duruent tpancdopmarmu tpaacdopmatopa Toka 100/5. EMKOCTHEIH TOK Ha ceKIUM MIMH
lc=3A. JIBurarens npeaHa3HaveH AJis camo3anycka. Tpedyercs BEIOpaTh U pacCYUTATh YCTaBKU
3aIUT OT KOPOTKHUX 3aMbIKaHUH, eperpy3Ku, 3aMbIKaHUI Ha 3eMJIIO.
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10 (6) xB

e

Tal-A| TAl-C

Kal

S

Ka2
TA2 g

3. Ha mmner 10 kB 11exoBo#i moacTaHIMK BKIIOYEHA KOHACHCATOPHAS yCTaHOBKA THUIIA
VYK-10-1800 momnocTtsio 1800 kBap. MUHUMaNBHBIN TOK TPEX(PA3HOrO KOPOTKOTO 3aMBIKAHHS
Ha mmHax 10 kA. Cxema BKIIOUEHMsI KOHJEHCATOPHON yCTaHOBKH NpUBEIEHA Ha pUC. 7.
KoapdummenT tpanchopmanuu tpanchopmatopos Toka 300/5. Cxema aBTOMaTUKH
IpeHa3HavyeHa JIJIs BKIIIOYEHHUS U OTKJIIOUEHUS! KOHICHCAaTOpHOM OaTapeu B pyHKIUH
HaNpsDKEHUS.

TpeOyeTcsi: paccuuTaTh YCTaBKH PEJIEHHOM 3allUThl M ABTOMATHKH KOHJEHCATOPHOU
YCTaHOBKH.

HDHCHS}OH.[&H CEEMA

~ 18 B e 10 B
j___ m ﬁ B/ EREMOYATETE
™ EAl Kaq
[ [
LI LI
KAZ — IulapcHMamEHas TOKOERT
KAz L] KAS 2all[HTa, TOKOBAA OTCEYKA
TAlL-A TAl-C ! [l
4 4 4 = -
i vl wh
TAl-B
PRVt (x)
PVA VlsMepHTENEHEE
_/'\/\_®7_ mprfioper
PYA _ _ :
I q Yraec
4 wh Y
TA2-A TAZE
CHIHATIHSAIHA
SAMEAHHA Ha 2EMITD

Konpencaropaas
YCTAHOEKA

L]eT Halp:TH eHI

KVA | y JAIIHTa 0T NOBLIITEHHT
M R1 + ‘HATITE BHIHA
L —
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4. IlexoBas MOACTAHIUS UMEET OJMHAPHYIO CEKIMOHUPOBaHHYIO cuctemy 1uH 10 kB. B
HOpMaJbHOM pPEXHME CEKIIMH paboTaloT pa3/iesbHO, CEKLMOHHBIN BBIKJIIOYATENb OTKJIIOYEH U
Haxo/JMTCS B aBTOMAaTUYECKOM pe3epBe. MakcumanbHas Harpyska noactanuuu S=90 MBA,
kod(unment Ttpanchopmanuu TpanchopmaropoB Toka 2000/5. HaumOombmas BbIAEpiKKa
BpEMEHU peIeHON 3alMThl HA OTXOASIIMX JUHUAX — 1 C; 32Tl MUHUMAJILHOT O HAIMPSKEHUS
— 0,5 ¢; Beimepxkka BpeMenun AlIB Ha nutaromux quHusx — 1,5 c.

MuHHMaNBHBIA TOK TPEX(PA3HOr0 KOPOTKOro 3aMbikaHus Ha mmHAX — 10 KA (Xc min=0,61
Om).

Cxewma nutanus coopubix muH 10 kB moacraniinu nmokazana Ha puc. 1. Cxema ycTpoiicTBa
ABP Ha ceklMOHHOM BBIKJTIOUATEIIE MMOKa3aHa Ha puc. 2.

Tpebyeres:

1) BsIOpaTh U paccUUTaTh YCTABKH 3aIUT HA CEKIIMOHHOM BBIKITIOUYATEIIC.
2) Paccuutath yctaBku pene B cxeme ABP.

Hogengioniad cxema. Tarxoenls yent. Lleni Ranpascs s,
Hyecrogne apzain A5F

TToACHAFOIAA CEEMA Lem: gampaxemia ABP
S ot TV
@ Qd A& h

18 (6) kB KVl KVvV3
e — M I
LI

.
Q2 @
1 @QS { R
TAl TA2 D
™1 TV?
a

o TW2
= b -
TOKOERIE ITETH K,_|V2 K|E|4
TAl KAL B ] B
M KF2

TA2 L M

- = L
PAY
Ry

+EC -EC 111
HHFH [THTaHHA H
SF1 - Beoml SFI—I— AETOMAT
(el . ETI
iz, KVl Evs: o EVZ L kR |
hadiiN S SR ; 41 '7
| xFt o EV4 - ABP ma [ cewpm

APP ua I1 cexpm

Pene GnokpoBkH

Puc. 1
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+EC Oneparnusn e Yenu, Jemi CUsHaREIRguL. _EC
T

SF2 SF2 [ TmEs YIPAETEHIE H
KB | KH1 ABTOMAT

Bromouerie ot ABF

Pene momox emia
"OrmoeHa"

KMS
YATS QS

D AT S\L;%Sj LEms BRI HERT
1

053 Llem oTHIm0YeHT

Pene nonmox exnia
"Bromogern”

OTrmoyeHme
FATIHTOR

Tlase CIMAERA T
TOROEAT SAIIHTA

Pene dxcamm
TIOTOE EHIA
EEEIEOHATENL

Jlanma "Oromodena"”

Jlavma "BrmoueHa”

Jlanma
"BIDDDCen He 0T

K ommpome menef
YIIPABTIEHIA

5. B1.B.12 DaekTpocHab:xeHue

1. TpebyeTcst onpenenuTh ceueHre KOHTAKTHOT'O TPOBOJIa B KOHTAKTHOM CETH TpaMBas Ha
y4JacTke JUIMHOW 5 kM. [IuTaHme KOHTAaKTHOW CETHM OT TATOBOW MOJCTAHIIMM OJHOCTOPOHHEE.
WuTepBan neuxenus — 2 MuH. Tok ydacTka coctaBisget l,=1000 A.

2. BpIOpaTh 4KCIO U MOLIHOCTh arperaToB TSATOBOM MOACTaHIIMU TPAaMBAaHOIO IBUXKEHMUS,
KOTOpasi MUTAa€T KOHTAKTHYIO CETh HMPOTSKEHHOCTBIO 5 KM. Tunm tpamBaeB — T-3, uHTepBal
JBYOKEHUS — 2 MUH. [IpUHATH IEHTPaIM30BaHHYIO CUCTEMY 3JIEKTPOCHAOKEHUS.

3. B Tabnuie mnpuBeneHbl BEIOMOCTb 3JEKTPONPUEMHHUKOB BOJIOUMIIBHOTO IieXa
HanpsokenueM 380 B.  3amaHel  KOJMYECTBO M €IMHWUYHAA  MOIIHOCTb  Ka)JOro
ANEKTpONpuEMHUKa, ero ko3¢ duumuent ucnonp3oBanus K,, ko3¢ dumnment momuocta COS ¢ u
MPOIOLKUTENbHOCTh BKIIFOUeHus [1B.

Ne HaumeHnoBanue Kon-Bo Puow, Ku oS @ 1B, %
kBT
1. Cran rpy0Oro BoJIOUCHUS 6 200 0,7 0,7 100
2. CraH cpeHero BOJIOUeHHUs 5 120 0,7 0,7 100
3. CTaH TOHKOI'O BOJIOUYECHUS 10 40 0,6 0,6 100
4, Kpan mocToBoi 4 80 0,5 0,5 25
5. CaapouHblii TpaHchopMaTop 3 100 04 0,5 40
6. BeHTumsitopsl 4 30 0,7 0,7 100
[Tnomanes nexa 7200 M2, YenbHas MIOTHOCTh OCBETHTENLHOM Harpysku 1587/,2, cos ¢=1.
Tpebyeres:
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1) OmpenennTs pacyETHBIC ANEKTPUIECKUE HATPY3KH, UCIIOJIB3YS METOJ YIOPSIOYCHHBIX
JUarpaMM.

2) Bpr4HCINTh CyMMapHYIO MOIIHOCTh KOHICHCATOPHBIX YCTAHOBOK HarmpspkeHneM 380 B
it ooecrieueHus tg @onr=0,3.

3) Omnpenenuts 3KOHOMHYECKH I€JIECO00pa3HOe YHCII0 LIEXOBBIX TPaHC(HOPMATOPOB.

4. B Tabmume mpuBENEHBI BEIOMOCTh OJIEKTPONPHEMHUKOB KY3HEUHO-TIPECCOBOTO
orneneHus HampspkeHueM 380 B. 3amaHbl KOJIMYECTBO W €IWHUYHAS MOIIHOCTh Ka)JOro
ANEKTPONpUEMHUKA, ero ko3 dumuent ucnonb3oBanusa K,, ko3 dumment momHocta COS ¢ U
MPOAOIKUTENbHOCTD BKItoUeHus [1B. Yka3ansl onHO(a3HbIE 37€KTPOIPUEMHUKH.

HaumenoBanue Praowm, Kom-so Ku Cos ¢ 1B %
JNEKTPONPHEMHHUKOB kBT
1. MonoT KOBOYHBIH 28 5 0.5 0.7 60
2. DAEKTpUYECKUE TTeUH Uab 25 2 0.7 10
conpotuBieHus (oaHodasHbIe): BE; ;’g i 8? 18 100
3. Ilpeccsl KPUBOLIUITHBIE 22 8 0.6 0.6 60
4.BeHTHISITOPBI 12 2 0.8 0.8 100
5. Kpan mocroBoit 30 1 0.4 0.6 25
[Tnomans otaenenus 300 m?. YienbHas MIIOTHOCTH OCBETMTENBbHON Harpysku 15B7/,2,
cosop=1.
Tpebyercs:
4) OmnpenenuTs pacu€THBIC AEKTPUUSCKUE HATPY3KH, HCIIOIb3Ysl METO]] YIIOPSJ0YEHHBIX
JUarpaMM.

5) BbI4HCINTh CyMMapHYIO MOIIHOCTh KOHICHCATOPHBIX YCTAHOBOK HampspkeHneMm 380 B
it obecrnieueHus tg @onr=0,3.
6) OmnpenenuTs SJKOHOMUYECKH I1€1€CO00PA3HOE YK CIIO IIEXOBBIX TPAaHCHOPMATOPOB.

5. Ha pucyHke mpuBefeHa paauanbHas cxema sJeKkTpocHaOxkenus. KaOenbHas ceTb
BBITIONIHEHA Kabenmsmu Mapku AAIIBY, ycnoBus MPOKIaIKA — B BO3AYyXE.
Hcxonubie naHHbIC:
a) 1uisa asurarens M1 Ppy1=400 kBT, cos ¢=0,7.
0) nas PII1 P,1=100 kBT, cos ¢=0,6.
B) s PI12 P,2=200 kB, cos ¢=0,7.
TpeOyercs:
1) BsiOpaTh ceyeHus Kabeleil  aBTOMAThI, yKa3aHHbBIC Ha CXEMeE.
2) PaccuuTaTh TOKH KOPOTKOro 3ambikanus B Touke K1 (X:~0).
3) IIpoBepuTh BEIOpaHHBIEC ABTOMATHI IO TOKaM KOPOTKOI'O 3aMbIKAHUSI.

@TMS-IOOUIIO

0,4 kB A“jjm
|A2 |A3 ‘A4
T TTT
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6. Ha pucynke npuBeneHa MarucTpajibHas cxema 3yekTpocHaOxeHus. KabenbHas cerh
BbIIIOJIHEHa KaOensmu mapku AAIBY, ycinoBus mpokinaakd — B Bo3ayxe. JavHbI JUHUI
[IOKa3aHbl HA PUCYHKE.

HUcxonarle naHHbIe:

a) mist geurarens M1 P nom1=400 kBT, cos ¢=0,8,

0) nis quraresns M2 P nom2 =250 kBT, cos ¢=0,7,

B) /Ui ieuu conpotusieHus P nom =200 kBT.

Tpebyeres:

4) BeiOpaTh ceueHus kabeneil 1 aBTOMAaThI, YKa3aHHBIC Ha CXEMe.
5) Paccuutarh TOKH KOPOTKOro 3ambikaHus B Touke K1 (Xc~0).
6) IIpoBepuTh BEIOpAaHHBIC AaBTOMATBI 10 TOKAM KOPOTKOT'O 3aMBIKAHHSI.

7. PaccuuTath M MOCTPOUTH DJIEKTPUYECKUE XAPAKTEPUCTUKU JYrOBOM CTaJICIIABUIIBHON
neun JICII-12. HanpspkeHne Ha BBIBOJaX BTOPUYHOTO HAMPSKEHUS MEYHOro TpaHcpopmaTopa
Unn=280B.

AXTHBHOE U pEaKTHBHOE CONPOTHBIIEHHs MEYHOro TpaHchopmaropa: Xmp=4,92:10* Om,
rp=1,07-10* OM; aKTMBHOE M MHIYKTUBHOE CONPOTUBIEHUS KOpoTkoi cetn JICIL: r=9,7-10*
OM, Xxc=28,46-10* OM; aKTUBHOE U MHIYKTUBHOE COIPOTUBIIEHHS JPOCCENS: Xup=16,7-104 Om,
Ip=0,27-10"4 Om.

HomunanbHas momHocTs neun —4 MBA.

[Teunoit Tpanchopmatop Trma DTIITK-6300/10-72.

Jluneitnpiii BTopudHbiid TOK 1=8,22 kA+20%.

8. K mmuam PY 10 kB mnoakmoueHo Tpu mnpeoOpasoBaTens. (Cxema NHUTaHUS
npeodpaszoBareseil Toka oka3aHa Ha pUCYHKE, HCXO/IHbIE JaHHbIE IPUBEICHBI TaM Ke€.

Yucio ¢a3 BeIIpsAMIcHUST M=06.

TpeOyeTcs OLEHUTh YpPOBEHb BBICHIMX TapMOHMK Ha muHax 10 kB wu caenmats
PEKOMEH/IAIIUH 110 CHIDKEHUIO YPOBHS TapPMOHHUK.

U=110 B ‘ 4 5,=2500 MBA
§=25 MBA
Tl u,=10,5%
U=10 &B 5, =300 MBA {,

S=10MBA |S=6,3MBA |8=4 MBA
T2 T3 T4

uz=10% uy=35,5% ux=5,5%

K|

Smp =75 MBA S5, =5 MBA Sgp=3MBA
cos ¥ =07 cos¥=0,8 cosw=08

9. K mmunam PY 6 kB mnoxakmoueHo nBa mnpeoOpa3oBaresnsi. (Cxema NUTaHUS
npeoOpa3zoBaTelsieil TOKa MOKa3aHa Ha PUCYHKE, TaM )K€ NPUBEIEHBl UCXOJHbIE AaHHbIE. YHUCIO
(a3 BeIIpsAMIIeHUsT M =6.

Tpebyercs:
- ONpeAesuTh KO3PPUIMEHT NCKAKEHUSI CUHYCOUJIaJIbHOCTH HAaNpsDKEHUs Ha MMHAX 6 KB;
- OIIPEAEIIUTh HEOOXOAUMYIO MOIIHOCTh KOHJICHCATOPHBIX YCTAHOBOK JJISI CXEMBI.

10. K ceknun mmH PY 10 kB moxkmroueHbl nBa mpeoOpa3oBateiss U TPU CHHXPOHHBIX
neurarens. Cxema MOAKIIOYEHUS U UCXO/IHbIE TaHHbIE TPUBEJEHBI HAa PUCYHKE.
TpeOyercs:
1) Omnpenennts K03)HUIUCHT HCKAKEHHSI CHHYCOMIaTbHOCTH Ha cekiuu 10 kB u orjeHuTh
ero coorBercteue ['OCT 13109-97.
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2) OmnpenenuTbs MOIHOCTh KOMIIEHCUPYIOUIMX YCTPOMCTB U3 YCIOBUs oOecnedeHus tg

(pOHT:014'
3) OueHUTh BO3MOXKHOCTD MOAKIIFOYEHHS KOHICHCATOPHBIX YCTaHOBOK K mHaMm 10 kB .

U=10 kB & 8, =300 MBA

S.=2,5 MBA | S;=4 MBA
T1 T2
Ue=5,5% U= 5,5%

K

S[rp1 =16 MBA Snpg=3 MBA PMI = PMZ = PM3 = 630 KBt
cos =07 cos®=0,7 cos =07

11. PaccumTtaTh pacxoji 3JIEKTPOSHEPIrMU Ha BBHIMOJIHEHHWE OCHOBHBIX TOPHBIX paboT.
[lepeueHb ropHOTEXHUYECKOI0 OOOPYAOBAaHUSA M €r0 XapaKTEPUCTUKH MPUBEICHBI B TaOJHIIE.
[IponomxurenbHOCTh pabouelt CMEHbI — § 4acoB.

I'opuble paboTsl, K-Bo OHepreTuyecKue [IpousBoacCTBEHHBIE
MEXaHU3MBI XapaKTePUCTUKU 1oKa3aTeln
BcekpeliiHbie paboTs W = 0655+ 993 _ 3
SIII-10/70 2 o =R [1ew=5000 M
JI0OBbIYHBIE paGOTHI B 103 E=5 M3
SKT-5A > W = £ 0028+~ Me=2000 a3
Bypossie paboTsI 4 W, =26+ 2,54 V6:0,iLB M/ v
CBI1I-250 V, [Tew=60 M
5 Np=0,85+0,95
31-10° =0,5+0,75
e nH 1 1
- W, =
Bonootnus 0 Mol [1,=270 /e
H=300 m

12. PaccunTaTh HapyxHoe ocenieHue np. K. Mapkca ¢ uHTeHCUBHOCTBIO JBMKeHUS 1200
Mami/gac. Illupuna mpoeskedt wactu cocraBiser 18 M. PacronoxxkeHue CBETUILHUKOB
JBYyCTOpOHHEe (110 00erM CTOpOHaM MPOCHEKTa) HaJl Mpoe3Xkeil YacThio.

6. 51.B.08 HanexHOCTH CHCTEM JJI€KTPOCHAD KeHUsI

1. CpaBHUTH HAIEKHOCTD IBYX CXEM 3JIEKTPOCHAOKEHUS, IPEACTABIEHHBIX HA PUCYHKE.
3aaHbl KOJIMYECTBEHHbIE OLIEHKU HAAEKHOCTH (IapaMeTp MOTOKa OTKa30B M U CpelHee
BpEMsI BOCCTaHOBJIEHUS T3) ¥ MapamMeTpsl OTAEIbHBIX JJIEMEHTOB!

1 — siueiika PY 10 xB: ®1=0,05 Y105,
Ts1=8 4,
2 — xabenb: ©2=0,04 Yronxn),
Ts=10 4,
=200 m,
3 — tpancdopmarop: 03=0,02 Yoy,
Ty3=5 u.
Tpebyeres:
1) Omnpenenanuts BEPOSTHOCTH Oe30TKa3HOM paboThl (=1 rom) Pe(t) u mapameTp moroka
0TKa30B ()¢ 1711 00EUX CXEM.
2) CpaBHUTbH HaJ&KHOCTD IPUBEIEHHBIX CXEM.
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2. CpaBHUTb HAJECKHOCTh JBYX CHCTEM DJEKTPOCHAOXeHUs (CM. pHCYHOK) IO
MOKa3aTeNsiM:  BEpOATHOCTh Oe30Tka3zHoW paborsl Pc(t) mpu t = 1 rox, mapamerp moToka
0TKa30B {2c U cpelHee BpeMsl BOCCTaHOBJIeHUs TBC.

Hcxonurle 1aHHEBIE:

1 — sueiika PY 10 kB: ®1=0,05 Yro,
Te1=8 4,

2 — xabenb: ©2=0,04 Yronim),
Te=10 4,
=200 M,

3 — tpancdopmarop: ®3=0,02 Yoy,
TB3=5 Y.

3. OnpenenuTs CHEAyOIIME OLCHKH HAJISKHOCTH [JIi CHCTEMBI SJIEKTPOCHAOKEHUS,
MPUBEIECHHON Ha PUCYHKE: BEPOSTHOCTh Oe30Tka3zHoM pabdoTsl Pc(t) mpu t = 1 rox, mapamerp
MOTOKa O0TKa30B {)C U cpeHee BpeMsi BOCCTaHOBJICHHS TBC.

HUcxonarle naHHbIe:

1 — ayeiixa PY 10 kB: ®1=0,02 Yo,
T51=20 4,

2 — xa0enb: ©2=0,04 Yronim),
Ter=8 q,
L=400 m,

3 — tpancdopmarop: ©3=0,02 Y1,
Tp3=15 4.

4- apToMar o4 = 0,015 Yron,

TB4=3 4

4. CucteMa D3JIEKTPOCHAOXEHHS COCTOMT M3 5 TIOCIEIOBATEIbHO COCTUHEHHBIX
snementoB. MuTencuBHoCcTh 0TKa30B miasg Q1 0,5 1/rox, mims QS1 0,32 1/rox, nast xaGeabHOM
maanu KL 3,5 1/ron, ms QS2 0,64 1/rox, ns Q2 0,001 1/rox. CpenHee BpeMsi BOCCTAHOBJICHHSI
st Q1 — 16 9, gt QS1 — 8 u, qus kabenpHOM muanu KL — 15 4, g QS2 — 6 4, g Q2 — 12,5
q.

OnpeaenuTh HHTCHCHBHOCTh OTKa30B CHCTEMBI, CpEIHEE BpEMs BOCCTAHOBJICHHS,
cpenHee BpeMsi 0€30TKa3HOM pabOThI, BEPOSTHOCTh 0€30TKa3HOM pabOThI B TEUCHUE I'OJ1a.

| Q1 0s1 KL QS2 2
1 \ N 1
L1 L~ ~
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5. PaccuutaTh mapamMeTphl HAJEKHOCTH JBYXTPAaHC(HOPMATOPHOW TMOACTaHUMU C
YIOPOILEHHOM O010uHON cxemoil. IHTeHCHUBHOCTh 0TKa30B A U cpellHee BpeMsi BOCCTAHOBJIEHHUS T3
COCTaBJISIOT:

JUIsl OJHOLICMHOM BO3QYIIHOM JIMHUU

10 Km 13 Km snekrponepenaun A = 0,08 1/rom Ha 1 kM,
a1 Q2 =8
IS BBICOKOBOJILTHOIO BBIKIHOYATENS

A=0,02 1/ron, 13 =7 u;

st tpancopmaropa ¢ BH 110 kB
T T2 4=0,03 1/rox, 75 =30 ;

JUIS HHU3KOBOJIbTHOI'O BBIKJIFOYATCJIA
A=0,051/ron, tg= 5 u.

Q3 Q4

8]

[ ]

Y

OHpGI[GJII/ITB HHTCHCUBHOCTH OTKAa30B CUCTECMbI U CPECAHCEC BPEM A BOCCTAHOBJICHUA.

2.1.4 Yueono-memoouueckoe ooecneuenue

1. Amnronos, C.H. IlpoekTHpoBaHHE 3JIEKTPOIHEPIETUUECKUX CUCTEM [DIEKTPOHHBIN
pecype] : yuedbnoe nocodoue / C.H. Auronos, E.B. Kononnes, I1.B. Kononnes, A.B. UBammuHa;
CraBponoJibckuii roc. arpapubiii yH-T. — CtaBponoiib, 2014. — 104 c. - TeKCT : 3NeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/514943 (mata o6pamienus: 17.09.2020). — Pexum
JOCTYyMA: 1O MOAIHUCKE.

2. Jybuna, U. A. DneKTposHepreTHueckre CUCTEMBI U ceTH : yueOHoe mocodue / U. A.
Hy6una, A. B. Bapranosa ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - 3arm. C THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136
593/3178.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooOwsekT. - Tekcr
ANEKTPOHHBIN. - CBeneHus qocTynHbl Takke Ha CD-ROM.

3. CyBopun, A. B. DJIEKTpOTEXHOJOTHUYECKUE YCTAHOBKU : yuyeOHOe mocooue / A. B.
CyBopuH. - Kpacnosipck : Cub. dpenep. ya-1, 2011. - 376 c. - ISBN 978-5-7638-2226-7. - Tekcr :
anektponnbii. - URL: https://znanium.com/catalog/product/442851 (mata oOpaineHus:
17.09.2020). — Pesxum gocTyma: 1mo moucKe.

4. MaremaTH4eCKHUe 3a/Jaud SHEPreThKu : ydebnoe mocobme [mns By3oB] / I'. B.
bensix, A. H. lemetos, FO. H. Konnpamosa [u ap.] ; MarHUTOrOpcKkuii roc. TEXHUYECKUN
yH-T uM. I'. . HocoBa. - Maruurtoropck : MI'TY um. I'. WM. Hocoga, 2019. - 1 CD-ROM. -
ISBN 978-5-9967-1666-1. - 3ari. c TUTYIL JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4012.pdf&show=dcatalogues/1/1
532640/4012.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooOwekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHus noctymnHsl Takke Ha CD-ROM.

5. [Ilamkos, b. B. Teopus cucteM U CHUCTEMHBIM aHAIM3 AJi SJIEKTPOIHEPI€THKOB !

y4yeOHUK W mpakTukyMm misi By3oB / b. B.IlankoB, A.JI. KymukoB.— 2-e u3a., uchnp. u
non. — MockBa : UsnarensctBo FOpaiit, 2020. — 470 c. — (Bsicmee obOpa3oBaHue). —
ISBN 978-5-534-00721-3. — Texkcr : anektponnbsii / OBC HOpait [caiiT]. — URL:

https://urait.ru/bcode/452083 (mata oOpamenus: 17.09.2020). — Pexum pgoctyma: 1o
MOJIMHUCKE.
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https://urait.ru/bcode/452083

6. Cusrxos, A.A. OCHOBbI DIEKTpOCHaOXeHHs : y4deOHOe mocobue s By30B /
A. A. CuBkoB, A. C. Caiiram, [I. 1O.'epacumoB. — 2-¢ wu3a., ucnp. U jgon. — Mocksa :
N3narensctBo FOpaiit, 2020. — 173 c. — (Bricmiee oopa3oanue). — ISBN 978-5-534-01372-
6. — Texkcr : anekrponnsiii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451208 (nata
obpamenus: 13.10.2020).

7. AnuvapoBa, T. B. DnekrpocHaOXeHHE U 3JIEKTpOOOOpYyIOBaHWUE 3JaHUKA U
coopyxkenuit : yueObnuk / T.B. AnuapoBa, M.A. PameBckas, E.J[. CrebynoBa. — 2-e¢ u3n.,
nepepad. u gom. — MockBa : ®OPYM : MH®PA-M, 2018. — 415 c. — (Bricuiee
obpazoBanme: bakamaBpuar). - ISBN 978-5-16-106147-3. - Tekcr : snekrponHbid. - URL:
https://znanium.com/catalog/product/939294 (nata oopamienus: 17.09.2020). — Pexxum gocryna:
10 TIOATIHCKE.

8. Konroxosa E.A., DnektpocHabxenune : yueOnuk s By3oB / Konroxosa E.A. - M. :
Usznarensckuiit mom MDOU, 2019. - ISBN 978-5-383 01250-5 - Tekct : anekrponHsii // DBC
"KoHCynpTaHT cryaeHra" [caliT]. - URL
https://www.studentlibrary. ru/book/lSBN9785383012505 html (mata obpamenus: 17.09.2020). -
Pexum noctyna : o noamnucke.

9. Xamanymun, D.®. Mertonsl U cpeicTBa M3MEPEHHH B TEIEKOMMYHUKAIIMOHHBIX
cuctemax : ydeOHoe mocobue nansi By3oB/ O. @. Xamagymun. — Mocksa : M3naTenscTBO
HOpaiit, 2020. — 365 c¢. — (Bricuiee obpazoBanme). — ISBN 978-5-9916-5976-5. — Tekcr :
anexktponnbiii // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/449706 (mata obpamieHus:
17.09.2020). - Pexxum mocTymna : 1o MOAMKCKe.

10. 3emckos, FO. I1. Marepuanosenenue : yaeoHoe mocobdue / O. I1. 3emckoB. — CaHKT-
[Merepoypr : Jlanb, 2019. — 188 c¢. — ISBN 978-5-8114-3392-6. — TekcT : 3J7€KTPOHHBIIA //
Jlaub : snmekTpoHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/113910 (xara
obpamienus: 17.09.2020). — Pesxkum octyna: it aBTOPHU3. MOJIb30BATEIICH.

11. I'pynroBuu, H. B. MoHTax, HajaaKka U 3KCILTyaTalus 3JIEKTPOOOOPYIOBaHMS : yueO.
nocobue / H.B. I'pynToBu4. — MuHck : HoBoe 3nanue ; MockBa : UHOPA-M, 2019. — 271 c. :
un. — (Bwicmmee oOpaszoBanme: bakamaBpumart). - ISBN 978-5-16-006952-4. - Tekct
anektporubiii. - URL: https://znanium.com/catalog/product/992991 (mata oOGparieHus:
17.09.2020). — Pexxum ocTyma: mo momucKe.

12. HlemeroB, A. H. Hanexnocts snektpocHaOxeHus : ydeOHoe mocobme / A. H.
[llemetoB, A. B. Bapranosa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 35eKTpOH. ONT. AUCK
(CD-ROM). - 3arm. c THTYIL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3909.zip&show=dcatalogues/1/1134
910/3909.zip&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT
ANEKTPOHHBIN. - CBeneHus qoctynHbl Takke Ha CD-ROM.

13. Xoponbckmii, B. $I. Hanmexnocts 3iiekTpocHaOxkeHus : yueO. mocodbme / B.S.
Xopoubckuit, M.A. TapanoB. — Mocksa : ®OPYM : UHOPA-M, 2019. — 127 c. — (Bricuee
obpazoBanme: bakamaBpuar). - ISBN 978-5-16-105101-6. - Tekcr : anektponHbid. - URL:
https://znanium.com/catalog/product/983547 (nara oopamenus: 17.09.2020). — Pexxum gocryma:
10 TIO/IITU CKE.

14. TIuckyno, B. M. OOmias sHepreruka : ydyeOHOoe mocobue / B. M. IluckyHoB. -
Mocksa : UL PUOP : HUL[ UH®PA-M, 2016. - 134 c. - Tekct : anektponnsii. - URL:
https://znanium.com/catalog/product/561337 (aara obpamienus: 17.09.2020). — Pexxum goctyma:
0 TIOATIHCKE.

15. Xoponbckuii, B. . Dkcnmyatanus cuctem aneKTpocHadkeHus : yaed. mocodue / B.A.
Xoponbsckuit, M.A. TapanoB. — MockBa : UH®PA-M, 2019. — 288 c. — (Bricuiee
obpazoBanme: bakamaBpuar). - ISBN 978-5-16-014457-3. - Tekcr : anektponssiii. - URL:
https://znanium.com/catalog/product/983549 (aara obpamtenus: 17.09.2020). — Pexxum goctyma:
0 TIOATIHCKE.

16. Pycuna, A. I'. Pexumbl 53JI€KTpHYECKMX CTaHIUA U DJIEKTPOIHEPreTUYECKUX
cucrem/PycunaA.l'., ®umunmosaT.A. - HoBocubupck : HI'TY, 2014. - 400 c.: ISBN 978-5-
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7782-2463-6. - Tekct : amextponnsiid. - URL: https://znanium.com/catalog/product/549322
(mata obpamenus: 17.09.2020). — Pexxum nocTyma: mo moarnucke.

17. Matematuueckue 3aJjaun SHEPreTUKH : yueOHoe nocoodue [ais By3oB] / I'. b. benbix, A.
H. Illemeros, 0. H. Konnpamosa [u np.] ; Marauroropckuii roc. Texaudeckuii yu-t um. I'. 1.
Hocosa. - Maruautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-
1666-1. - 3ari. c TUTYJL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4012.pdf&show=dcatalogues/1/15326
40/4012.pdf&view=true (mata obpamienus: 14.05.2020). - MakpooOBeKT. - TEKCT : 3JEKTPOHHBIH.
- CBenenus noctynHbl Takxke Ha CD-ROM.

18. [Ipurona, B. II. IlepexomHble mpoLEecChl B AJIEKTPOIHEPreTUUYECKUX CHCTEMax :
yuebnoe mocobue / B. I1. [Ipuroma, O. B. I'a3uzosa, E. A. IlanoBa ; MI'TY. - MarHuTOoropck :
MI'TY, 2017. - 205 c. : HIL., TadI., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3501.pdf&show=dcatalogues/1/1514
309/3501.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooOwsekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0945-8. - Imeercs neyaTHbIi aHAJIOT.

19. IlankoB, b.B. DiekTposHepreTnyecKkue CHCTEMbI M CETH. TOKH KOPOTKOIO

3aMBIKaHUA . y4eOHUK W MpakTUKyMm ais By3oB / b. B. Ilankos, B. lO. Bykonos. — 3-e u3n.,
ucnp. u gon. — Mocksa : Uznarenscto KOpaiit, 2020. — 353 c. — (Briciiee obpa3oBanue). —
ISBN 978-5-9916-8148-3. — Tekct : anekrponnbii // DBC HOpait [caiit]. — URL:

https://urait.ru/bcode/452082 (nata obpamenwus: 17.09.2020).

20. Xpymes, 0. B. DiekrposHepreruueckue CHCTEMbl M CETH. DIICKTPOMEXaHUYECKHE
MEepPEXOAHBIE MPOIECCHl : yuyebnoe mocodue s By3oB / 0. B. Xpymes, K. WM. 3anogoBHuKOB,
A.10. IOmkoB. — MockBa: UznmatensctBo  IOpaiit, 2020.— 153 c.— (Beicmee
obpazoBanmne). — ISBN 978-5-534-02713-6. — TekcT : anexrponnsiii / IbC Hpait [caiiT]. —
URL.: https://urait.ru/bcode/451312 (nata obpamienus: 17.09.2020).

21. .Kopuunos, I'. II. Ananu3 moka3zaTejell KadecTBa 3JICKTPOIHEPTHMH B CHCTEMax

ANEKTPOCHAOKEHHST KPYMHBIX METaJUTyprU4ecKuX Mpennpustuii : ydedHoe mocoodme / I'. II.
Kopuunos, A. A. Hukonaes, A. B. Manodees. - Maruutoropck : MI'TY, 2012. - 1 a1ekTpoH.
OIT. TICK (CD-ROM). - 3arm. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119
364/1050.pdf&view=true (mata oOpamenus: 14.05.2020). - Makpooobekt. - Teker
ANIEKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

22. Metonoyiorus NpoeKTHOM 1eATeIbHOCTH MH)KEHepa-KOHCTPYKTopa : yueOHoe ocodue
it OakanaBpuata u maructparypel / A. Il. UcaeB [u np.]. — 2-e usn., mepepab. u jom. —
Mocksa : UznmatensctBo Opaiit, 2019. — 211 c. — (bakanaBp u Maructp. AkaJeMHUYeCKUi
kypc). — ISBN 978-5-534-05408-8. — Tekcr : anekrponnbiii // ObC Opaiit [caiit]. —
URL.: https://urait.ru/bcode/438973 (nata ooparmienus: 17.09.2020).

23. CrapumnoB B.A., DnexTpuueckas 4acTh 3JEKTPOCTAHIMA U MOJICTAHIUHN : yuyeOHOe
nocooue / CrapmmHoB B.A. - M. : U3narensckuii nom MOU, 2019. - ISBN 978-5-383-01261-1 -
Texcr : oanektponnsii // DBC "Koncynerant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012611.html (mata o6pamienus: 17.09.2020). -
PexxuMm noctyna : 1o nojnucke.

24. KynunoB, A. A. TemnoBble 3jieKTpuuyeckue craHimuv. CxemMbl U 00OpyIOBaHHUE :
yueOHoe mocoodue / A. A. KyaunoB. — Mocksa : UTHO®PA-M, 2020. — 325 ¢. — (Bsicuee
obOpa3oBanme: bakamaspuar). - ISBN 978-5-16-004731-7. - Tekcrt : snmexktpoHHsbii. - URL:
https://znanium.com/catalog/product/1080999 (mara o6pamenus: 17.09.2020). — Pexum
JOCTYyTA: IO MOAIHUCKE.

25. banakoB HO.H., IIpoexkTpoBaHne cxeM 3JIEKTPOYCTaHOBOK : ydeOHOe mocodue s
By30B / bamakoB FO.H. - M. : Uznarensckuii nom MOU, 2017. - ISBN 978-5-383-01151-5 -
Texcr : oanektponnbii // OBbC "KoncyneranT crymenta" : [cait]. - URL
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https://magtu.informsystema.ru/uploader/fileUpload?name=3501.pdf&show=dcatalogues/1/1514309/3501.pdf&view=true
https://urait.ru/bcode/452082
https://urait.ru/bcode/451312
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119364/1050.pdf&view=true
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https://znanium.com/catalog/product/1080999

https://www.studentlibrary.ru/book/ISBN9785383011515.html (maTa o6pamenus: 17.09.2020). -
Pexxum JA0CTYyIIa : I10 IMOAITIHUCKE.

26. HemupoBckuii, A. E. DnektpoobopymoBaHUE 3JIEKTPUYECKUX CETEH, CTaHIHUA U
nonctanmuii : yaeonoe nocodue / A. E. Hemuposckuii, U. FO. Cepruesckas, JI. FO. Kpenslmesa.
- 4-e u3x., npom. - Mocksa : Bonorna : Uadpa-Uuxenepus, 2020. - 174 c. - ISBN 978-5-9729-
0404-4. - Tekct : anextponHsiii. - URL: https://znanium.com/catalog/product/1168656 (mata
obpamenus: 17.09.2020). — Pexxum gocTymna: mo MoAIHCKe.

27. KproukoB W.I1., DnexTpuueckas 4acTh 3JIEKTPOCTAaHIUN U noacTaHui. CrpaBoyYHbIe
Y METOJIMYECKHE MaTepPHaJIbl IS BHIOJHEHUS KBAJM (PUKAIIMOHHBIX PadoT : yueOHO-CIIPaBOUHOE
nocobue ais By30B / Kproukos W.I1. - M. : M3mparensckuit mom MDU, 2019. - ISBN 978-5-383-
01270-3 - Tekcr : smektponnbiii // DBC "Koncynprant crtynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012703.html (maTa ob6pamenus: 17.09.2020). -
Pexxum octyna : 1o moAmucke.

28. Ilanoga, E. A. IIpoekTHpoBaHUE CHCTEM OIEPATUBHOIO TOKA JIEKTPHUUECKUX CTAHIIMH

U mojcranuuii : yuebnoe nmocooue / E. A. [Tanosa, A. B. Bapranosa, A. B. Managees ; MI'TVY. -
Maruurtoropek : MI'TY, 2017. - 1 anekrpon. ont. muck (CD-ROM). - 3ari. ¢ TuTys. 9KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3383.pdf&show=dcatalogues/1/1139
240/3383.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooosekT. - Tekcr
anekTpoHHbIi. - ISBN 978-5-9967-1016-4. - Cenenus nocrynnsl Takxke Ha CD-ROM.

29. PeneiiHast 3ammTa W aBTOMATH3AIUS DJEKTPOIHEPreTUYECKHX CHCTEM : ydeOHOe
nocobue / B. U. bupromun, A. H. Toprnos, /I. B. Kyaemuna [u np.]. — Mocksa : UHOPA-M,
2020. — 197 ¢. — (Bwicmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-015811-2. - Teker :
anektponnbii. - URL: https://znanium.com/catalog/product/1058880 (mata oOpaimeHus:
17.09.2020). — Pexxum nocryma: mo moJIHcKe.

30. Peneitnas 3ammTa 371€KTPOIHEPreTUUECKUX CUCTEM : yued. mocodue / M.B. Aunpees,
H.}O. Py6an, A.A. CyBopoB [u np.] ; Tomckuii monutexHuueckuit yausepcurer. - Tomck : W3-
Bo Tomckoro momurexnuyeckoro yuuepcutera, 2018. - 167 c. - ISBN 978-5-4387-0796-7. -
Tekcr : anextponnsrit. - URL: https://znanium.com/catalog/product/1043860 (nata obparieHus:
17.09.2020). — Pexxum moctymna: mo mOJIHCKe.

31. IIpoexTpoBaHME AIIEKTPUIECKOr0 OCBelIeHus : yueOHoe mocodue / b. U. 3acnasern, A.
N. Xnanos, I'. b. benwsix u ap. ; MI'TY. - Maraurtoropck, 2017. - 1 snekrpon. ont. auck (CD-
ROM). - 3ari. C TUTYJI. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138
505/3900.zip&view=true (mata oOpamenus: 14.05.2020). - MakpooOobekt. - Tekcr
AIIEKTPOHHBIH. - CBeneHus noctynusl takxke Ha CD-ROM.

32.0mnonea, I'. H. DnektpocHaOxeHWE NPOMBIIUICHHBIX TMPEANPUATANH M TOPOJIOB:
VYuebHoe nocodue / Ononea I'.H. - Mocksa 1] ®OPYM, HUILl NHOPA-M, 2017. - 416 c.
(Beiciiee ob6pazoBanme) ISBN 978-5-8199-0653-8. - Tekct : oanmektponnbii. - URL:
https://znanium.com/catalog/product/545292 (nara oopaienus: 17.09.2020). — Pexxum goctyma:
10 TIOATIHCKE.

33. Baxos, B. ®. TexHuka BbICOKMX HampsbkeHuil : yueOnuk / B. @. Baxos, B. A.

JlaBpunosnu. — MockBa : HUH®PA-M, 2020. — 262 c. — (Beicuiee obOpa3zoBaHue:
bakanaBpuar). - ISBN 978-5-16-010565-9. - Tekcr : oaxektponnbii. - URL:
https://znanium.com/catalog/product/1086750 (mata obpamenus: 17.09.2020). — Pexum

JIOCTYTIA: MO MOAINHUCKE.

34. DnekTpoMarHuTHasi COBMECTUMOCTh M  MOJHHE3aIlUTa B 3JEKTPOIHEPreTUKE :
yueOHUK 1714 By30B / JIpaxoB A.®., Makcumos b.K. - M. : U3narensckuit njom MOU, 2017. -
ISBN 978-5-383-01114-0 - Tekcr : snextponssiii // OBC "KoncynsranTt crymenta" : [cailt]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383011140.html (mata oOpamieHus:
17.09.2020). - Pesxum gocTyra : Mo HOAIHUCKE.
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35. Menymepos, P. M. DnekTpobe3onacHocTs : yueOHoe mocodue / P. M. MenymepoB. —
3-e uzn., nepepad. u gon. — Cankt-IlerepOypr : Jlans, 2018. — 196 ¢. — ISBN 978-5-8114-
2943-1. — Tekct: snexTpoHHbIH // JlaHp : snekTpoHHO-OuOMoTeuHast cucrtema. — URL:
https://e.lanbook.com/book/104863 (mata oOparienus: 17.09.2020). — Pexxum moctyma: s
aBTOPU3. I10JIb30BATEIIEH.

36. Muponoga, A. H. DnexkTpoo0opya0BaHUE u 3JIEKTPOCHAOKECHHE
ANEKTPOTEXHOJIOTMYECKUX YCTAaHOBOK : yueOHoe mocooue / A. H. Muponoga, 0. M. MupoHoB.
— 2-e¢ w3Ad., mepepadb. u gon. — MockBa : UHOPA-M, 2020. — 470 c. — (Bsicmee
obpazoBanme: bakamasBpuar). - ISBN 978-5-16-013686-8. - Tekcr : anektponnsiii. - URL:
https://znanium.com/catalog/product/949144 (nara obparenus: 17.09.2020). — Pexxum goctyma:
IO MO/ CKeE.

37. KocmaroB, B. U. Dnekrpuuecknii npuBon : yuebnoe mocobue / B. M. Kocmaros ;

MI'TY. - [2-e u3na., moarot. mo ned. u3a. 2012]. - Marautoropek : MI'TY, 2014. - 1 31eKTpoH.
OIIT. TN CK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123
813/1360.pdf&view=true (mata oOpamenus: 14.05.2020). - Makpooobekr. - Teker
ANEKTPOHHBIN. - CBeneHus qoctynHbl Takke Ha CD-ROM.

38. . Mockanenko, B. B. Dnektpuueckuii npuon : yueOHuk / B. B. MockaneHko. —
Mocksa : UHOPA-M, 2020. — 364 c. — (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-
16-009474-8. - Texct : amexkrponnbii. - URL: https://znanium.com/catalog/product/1044427
(mata obpamenus: 17.09.2020). — Pexxum nocTyma: mo moarnucke.

39. TI'asuzoma, O. B. Dnektposnepretnika : yudeOHoe mocobue [mis By3oB] / O. B.

l'asuzoBa, U. A. Jlybuna ; Marauroropckuii roc. texumdeckuit yu-tr um. I'. 1. Hocosa. -
Marnutoropck : MI'TY um. I'. K. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3817.pdf&show=dcatalogues/1/1530
275/3817.pdf&view=true (mara obopamienus: 14.05.2020). - MakpooobekT. - ISBN 978-5-9967-
1563-3. - TekcT : anekTpoHHBIN. - CBeaeHus qoctynHbl Takke Ha CD-ROM.

40. HuxomaeBa, C. V. DnekTpo’HepreTHUECKue CeTH U CHCTeMbl: YueOHoe mocobue /
Huxkonaesa C.U. - Bonrorpan:Boarorpaackuii rocyapcTBeHHBIN arpapHblid yHuBepcutet, 2018.
- 64 c.: ISBN. - Tekcr : anmextponnsbiid. - URL: https://znanium.com/catalog/product/1007833
(mata obpamenus: 17.09.2020). — Pexxum nocTyma: mo moarnucke.

41. Epmos, 0. A. DuekrposHepreruka. PeneiiHas 3ammra ¥~ aBTOMaTHKa
ANEKTPOIHEPreTUYECKIX CUCTEM [ DIEKTpOHHBIN pecypc] : yued. mocodue / FO. A. Epmos, O. I1.
Xanesuna, A. B. MaineeB u ap. - Kpacnosipck: Cu6. ®@enep. yu-1, 2012. - 68 c. - ISBN 978-5-
7638-2555-8. - Tekct : asnektponnsii. - URL: https://znanium.com/catalog/product/492157
(mata oOpamenus: 17.09.2020). — Pexxum nocTyma: mo moarnucke.

42. Kopob6og, I'. B. DaekrpocHabdxenue. KypcoBoe nmpoektupoBanue : yaeOHoe rmocodue /
I'. B. Kopo6os, B. B. KapraBues, H. A. UepemucunoBa. — 3-e¢ u3a., ucnp. — CaHKT-
IlerepOypr : Jlans, 2014. — 192 ¢. — ISBN 978-5-8114-1164-1. — Tekcr : 31aeKTPOHHBIH //
Jlanp : anekTpoHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/44759 (nata
obopamienus: 17.09.2020). — Pexxum moctyna: 1Jisi aBTOPHU3. MOJIb30BATEIICH.

43. Ougna, M. A. KypcoBoe U TUIUIOMHOE NPOEKTUPOBAHHE IO SIEKTPOCHAOKEHUIO
CENbCKOro Xo3siicTBa : yueoHoe mocodue / M. A. FOunun, A. M. Kopone. — 2-e uzn., ucnp. u
non. — Cankr-Iletepoypr : Jlanp, 2011. — 320 c. — ISBN 978-5-8114-1160-3. — TexkcrT :
AIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/1803 (mata oOpamenus: 17.09.2020). — Pexum goctyna: s
aBTOPU3. I10JIb30BATEIICH.
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44, T'amazun C.U., CopaBOYHHMK 10 DJHEProCHAOKEHUIO U DIIEKTPOOOOPYTOBAHUIO
MPOMBIIICHHBIX NMPEANpUATHI 1 obmecTBeHHbIX 3nanuii / ['amasun C.U., Kynpun B.1. - M. :
Usznarensckuii mom MOU, 2017. - ISBN 978-5-383 01134-8 - Tekcr : snexrponnsii // IbC
"KoncynbTant cTyneHTa" [ caitT]. - URL
https://www.studentlibrary. ru/book/lSBN9785383011348 html (mata ooparmienus: 17.09.2020). -
PexxuMm nocTymna : 1o nojinucke.

45. TI'epacumoBa B.I'., Dnexkrtporexuuueckuit cnpaBounuk: B 4 1. T. 3. [IpousBoactso,
nepeqada U pacrpeselneHue dekTpudeckor sHeprun / 'epacumosa B.I'. - M. : U3natensckuii
nom MOU, 2017. - ISBN 978-5-383-01175-1 - Texkcr : snexrponHsiii / DbC "KoHcynbTaHT
crynenta" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011751.html
(marta obpamienns: 17.09.2020). - Pexxum mocryma : Mo moAnucKe.

46. bensix, I'. b. DnexkrpocHabxenue orpacieit : yuebnoe nocobue / I'. b. bensix, A. H.
lemeroB ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 anekrpon. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3067.pdf&show:dcataloques/1/113
5141/3067.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - Tekcr
ANIEKTPOHHEIH. - CBeneHus goctynHbl Takke Ha CD-ROM.

47. JleikuH, A.B. DiekTposHepreTMuecKue CHUCTEMbl W CETH : YYeOHHK [JIsi BY30B /

A. B. JIeikun. —  MockBa :  MszmatensctBo  Opaiit, 2020.— 360c.—  (Bricmiee
obpaszoBanme). — ISBN 978-5-534-04321-1. — Tekcr : anexrponusiii / DbC FOpaiit [caiit]. —
URL: https://urait.ru/bcode/451023 (mata obpamenus: 17.09.2020). — Pexum gocrtyma: mo
IIOAIINCKE.

48. Ymaxkos, B. fI. DnexrtposHeprernueckue CUCTEMbl M CETH : yuyeOHOe mocobue s
By30B / B. Sl. YmakoB. — Mocksa : W3nmarensctBo IOpaiit, 2020. — 446 c. — (Bricmiee
obpazoBanmne). — ISBN 978-5-534-00649-0. — Tekct : anexrponnsiii / IBC FOpaiT [caiit]. —
URL: https://urait.ru/bcode/451327 (mata obpamenus: 17.09.2020). — Pexum gocryma: mo
IIOAITHNCKE.

49. HuxonaeBa, C. . DnekTposHepreTHuyeckue CeTH M CUCTeMbl: Y4eOHoe mocobue /
Huxonaesa C.U. - Bonrorpan:Boarorpaackuii rocygapcTBEHHBIN arpapHblid yHuBepcutet, 2018.
- 64 c.: ISBN. - Tekcr : anmextponnsiid. - URL: https://znanium.com/catalog/product/1007833
(mata obpamenus: 17.09.2020). — Pexxum nocTyma: 1mo moarnucke.

50. Huxonaepa, C. U. Pacuer pexxuMoB snekTpudeckux cereil: [lpaktukym / Hukomnaesa
C.H. - Boarorpag:Bonrorpajackuil rocynapcTBeHHbIN arpapHblii yHuBepcureT, 2018. - 60 c.:
ISBN. - Tekcr : snekrponssii. - URL: https://znanium.com/catalog/product/1007827 (nmata
oopamenus: 17.09.2020). — Pexxum goctyna: o momnuckKe.

3. I[lopsAIoK NMOATOTOBKHU M 3aIIMTHI BHIMYCKHON KBATU(PUKAIMOHHON PadoThI

BhimosHeHrne u 3ammTa BBITYCKHOW KBaJU(UMKAIIMOHHONM DPAabOThl SBISETCS OJHOW W3
($hopM TOoCyIapCTBEHHOM UTOTOBOM aTTECTAIUH .

[Ipy BBIMOJHEHUH BBIMYCKHOW KBaJIM(UKAIMOHHOW palboThl, 00Oydaroummecs JIOKHBI
[I0Ka3aTh CBOM 3HAHUS, YMEHHUS U HaBBIKM CAMOCTOSITEJIbHO pellaTh Ha COBPEMEHHOM ypOBHE
3a/la4y cBOel mpodeccroHaIbHOM eI TeNbHOCTH, TPO(EeCcCHOHAIbHO U3JIaraTh ClIeLHAIbHYI0
nH(pOpMaIIO, HAYYHO apryMEHTHPOBATh U 3aIlMIIATh CBOIO TOUKY 3PEHUS.

OOyyaromuii, BHIMOJHSIOIININ BBIMTYCKHYIO KBaTU(PUKAIIMOHHYIO paboTy JOJKEH 1MOKa3aTh
CBOIO CITOCOOHOCTb U YMEHHUE:

— onpenenaTs u GopMyIupoBaTh IPOOIEMY HCCIIETOBAHUS C YIETOM €€ aKTyaJbHOCTH;
— CTaBUTh II€JIM HCCIENOBAaHUSA M ONpEAeNATh 3aJayd, HEOOXOAUMBIE IJs UX
JOCTHOKCHHUS,
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— aHaJIM3MpOBaTh M 0000ILIATH TEOPETUYECKHH M SMIIMPUYECKHH MaTepuana 1Mo Teme
WCCIICIOBAHMUS, BBISABIISITH IPOTUBOPEYUS, 1ENIATh BHIBOJIBL;

— MPUMEHSATh TEOPETHUECKHIE 3HAHUS MPH PEIICHIH MPAKTUIECKUX 32124,

— J1eNaTh 3aKJII0YEHHE 110 TeMe MCCIe0BaHus, 0003HayaTh MEPCIEKTUBbI J1adbHENIIEro
U3y4YEHHs UCCIIEAYEMOr0 BOIPOCa;

— 0(opMIIATh pabOTy B COOTBETCTBUHU C YCTAHOBJICHHBIMH TPEOOBAHUSIMHU.

— ¢opMHpOBaTh ILETU MPOEKTa (IIPOrpaMMBbl), KPUTEPUU M IOKA3aTEIM JIOCTHUKEHHS
IeJeH, CTPOUTDH CTPYKTYPBI HX B3aMMOCBSI3€H, BBISIBIIATH IIPUOPUTETHI PEILICHHS 3a]1a4;

— pa3pabaTbiBaTh 00OOIIEHHBIE BapUaHTBHl pELICHUS MPOOJIEM, aHAIU3UPOBATH OTH
BapHaHTHI, MPOTHO3UPOBATh MOCIEICTBHS, HAaXOJUTh KOMITPOMHCCHBIC PEIICHHS B YCIOBHSIX
MHOTOKPUTEPHAILHOCTH U HEOIIPEIeTICHHOCTH, MJIAaHUPOBATh pPeaTn3aliio IPOeKTa;

— OIICHUBATh TEXHUKO-IKOHOMUYECKYIO 3P (PEKTHBHOCTh MPHHUMAEMBIX PEIICHUH;

— pa3pabaTbiBaTh HOpPMBI BBIPAOOTKM, TEXHOJOTMYECKMX HOPMAaTUBOB Ha pacxon
MaTepHalioB, 3aroTOBOK, TOIUIMBA M  JJIGKTPO’HEPIHH, BHIOMpaTh 00OpyAOBaHHE U
TEXHOJOTMYECKYIO0 OCHACTKY;

— OIICHUBAaTh ~ SKOHOMHYECKYI0  >(PQEKTHBHOCTh  TEXHOJOTHYECKHUX  MPOIECCOB,
MHHOBAIlMOHHO-TEXHOJOTMYECKUX PUCKOB MTPH BHEAPEHUH HOBBIX TEXHUKH M TEXHOJIOTUH;

— MCCIIEOBATh MMPUYMHBI Opaka B MPOU3BOACTBE M Pa3padaThIBaTh MPEIJIOKEHHUS 110 €ro
MPEAYNPEKICHUIO H YCTPAHEHHIO;

— pa3pabaTbIBaTh MEPONPUATHUS 10 3P (PEKTUBHOMY HCIIOIB30BAHUIO SHEPTUHU U CHIPbS;

— BpIOMpaTh METOAbI M CHOCOObI OOecredyeHHs HSKOJOrM4yeckod 0e30macHOCTH
IIPOU3BO/ICTBA;

— aHAJIM3UPOBAaTh  COCTOSIHME W JAMHAMMKY IIOKa3aTeslell KadecTBa OOBEKTOB
JEATENbHOCTH C UCIOJIb30BAHNEM HEOOXOAMMBIX METO/IOB M CPEICTB M CCIICIOBAHUN;

— co3JlaBaTh MaTeMmaThyeckue U (uznueckue MoJenu OO0BEKTOB MNpo¢ecCHOHATbHON
JeSTENbHOCTH;

— pa3pabaTbIBaTh IJIaHBL, TPOTPAMMBI U METOJIMKH TTPOBEICHUS UCCIIEI0BAHUH;

— aHaJM3MPOBATh PE3YNbTaThl, CHHTE3, 3HAHUE IIPOLECCOB OOecrmevyeHus: KavyecTna,
UCTIBITAHUH U CepTU(PHKAIIMY C TPUMEHEHUEM TPOOJIEMHO-OpUECHTUPOBAHHBIX METO/IOB;

— OpraHM30BBIBATh W  y4YacTBOBAaTh B  NPOBEACHMH MOHTaXa W  HAJIAJKH
AIIEKTPO3HEPTeTHY €CKOT'0 U HJIEKTPOTEXHUYECKOT0 000PYLOBaHUS;

— OpPraHM30BBIBATH TPHUEMKY M OCBOEHHE BBOJUMOIO 3JIEKTPOIHEPTETUUYECKOTO |
AIIEKTPOTEXHHUUECKOT0 000y 10BAHHUS;

— OpPraHM30BBIBATh  OKCIUIyaTallMIO M PEMOHT  DJIEKTPOIHEPreTHYECKOro |
IEKTPOTEXHUYECKOI0 000pYA0BAHHUS;

— BBINOJHATH (PYHKIUU TIPEIIOIaBaTeIIs PU peaM3aii 00pa30BaTebHBIX MTPOrpaMM B
y4eOHBIX 3aBEJICHUAX BBICIIETO M CPEAHEro MpoQeCcCHOHAILHOI0 00pa30BaHus.

3.1 lloaroTOBUTEIbHBIH 3TANl BHINOJHEHUS BINMYCKHON KBAJTU(HUKAIMOHHOMH PadoThI
3.1.1 Botoop memul 661nyCKHOU K6ANUDUKAUUOHHOU PAOOM bl

OOyyaromuiics caMOCTOSITENIBHO BBIOMpPAET TEMY M3 PEKOMEHAYEMOI'o MEepeyHs TeM
BKP, mnpencraBienHoro B mnpuioxkeHuun 1. OOydaroummiics (HECKONBKO OOydarommxcs,
BoinonHsAonMX BKP coBMecTHO), MO NMUCbMEHHOMY 3asiBJICHUIO, UMEET MPaBO MPEITOKUTh
CBOIO TEMY JJISi BBITYCKHOW KBanM(UKAIMOHHON paboOThl, B ciiydae e€e¢ OOOCHOBAHHOCTH U
[[eIecO00pa3HOCTH €€ pa3pabdOTKU NIl MPAKTUYECKOTO MPHUMEHEHUS B COOTBETCTBYIOIICH
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obnactu MpogecCHOHANBHON NeSTEeNbHOCTH UM Ha KOHKPETHOM 00BbeKTe MpodeccuoHanbHOMI
nesaTenbHOCTH. Y TBepkaeHue TeM BKP u HasHaueHne pyKoBOAUTENS yTBEPKAAETCA IPUKA30M
10 YHUBEPCUTETY.

3.1.2 @yukyuu pyxkosooumens 6binycCKHOU K8AAUPUKAWUOHHOU PaAOOm bl

J1ng moaroToBKY BBINYCKHON KBaJM(PUMKALIMOHHON paboThl 0o0ydaromeMycsi Ha3Hayaercs
PYKOBOAMTEND U, TPU HEOOXOIUMOCTH, KOHCYJIbTAHTHI.

PyxoBomutens BKP momoraer obywatomemycs chopmymupoBaTh OOBEKT, MpEeaIMeT
UCCIIEJIOBAHUS, BBIIBUTH €ro AakKTyaJlbHOCTb, HAyuyHYI0 HOBHU3HY, pa3paboTaTh IUIaH
WCCIIEZIOBAHMUS; B Tpoliecce paboThl MPOBOAUT CUCTEMATUYECKUE KOHCYIbTAI[HH.

ITonroroska BKP o0yuarommumcst 1 oT4ET Nepes pyKOBOAUTEIEM PEATTUYETCS COINIACHO
KajeHaapHomy rpaduky padotsl. Kanennapuslii rpaduk paboTsl 00y4yaromerocsi COCTaBIsAeTCs
Ha Bech nepuon BeinonHeHnuss BKP ¢ ykazaHneM o4epeHOCTH BBINOJIHEHUS OTAENIBHBIX 3TAIlOB
U CPOKOB OTYETHOCTH I10 BBIITOJIHEHUIO Pa0OTHI IIEPE]] PyKOBOIUTEIIEM.

3.2 TpeOoBaHusl K BHINYCKHOM KBATU(PUKANMOHHOM padoTe

[Ipy  nmoAroTroBke  BBIMYCKHOM  KBajdu@UKAIMOHHOW  paboThl  oOyuaromuiics
PYKOBOJCTBYETCSI METOIMYECKHMMM YyKa3aHUSAMH «BpimyckHas KBaiu@uKanuoHHas paboTa.
[TonroroBka, odopmienue u 3amura [Tekcr]: Meroguueckue ykasaHus JUIsl CTYIEHTOB
HanpasieHus noarotoBku 13.03.02 u 13.04.02 «DnekTpodHepreTuka u 3JeKTPOTEXHUKA) BCEX
dopm obyuenusi / U.A. Jlyouna, E.A. Tlanosa, A.H. IllemeroB. — Maruurtoropck: M3a-Bo
MaruuTtoropck. roc. Texs. yu-ta uM. I'.1. Hocosa, 2016. — 60 c.» 1 TOKaJIbHBIM HOPMATHUBHBIM
aktoM yHuBepcuteta CMK-O-CMITVY-36-16 Brinycknas kBanu¢ukanuoHHas pabora:
CTPYKTYpa, cofiepKaHue, O0LI1e MpaBuia BHITOTHEHUS U 0()OPMIICHHUS .

3.3 llopsaAa0K 3a1IUTHI BHINYCKHON KBAIM(PUKAIUOHHON PadoThI

3aKkoHUYEHHasl BBIyCKHAs KBanu(uKalMOHHas paboTa JODKHA MPONTH Mpouenypy
HOPMOKOHTpOJIS, BKJIOYash MPOBEpKYy Ha 0O0BEM 3aMMCTBOBAaHUM, a 3aTeM IpeACTaBlieHa
PYKOBOAMTENIO U1l 0pOPMIICHHS TUCEMEHHOI'O OT3hIBA.

BremyckHas kBanmudukanuonHas paboTra, MOJAMUCaHHAs 3aBEAYIOLUMM Kadenpou,
MMEIOIIasi PEIieH3UI0 M OT3bIB PYKOBOAMTENS pabOThI, JOMYyCKaeTcsa K 3alluTe U MepeaaeTcs B
roCyJapCTBEHHYIO 3K3aMEHAIIMOHHYI0 KOMHMCCHIO HE TI03/IHEE, YEM 3a 2 KaJECHIApHbIX JHS 10
JaThl 3alMThl, TaKkKe paboTa pa3Mmeliaercd B 3IEKTPOHHO-OMOIMOTEYHOM cucreme
YHUBEPCUTETA.

OObsiBIEHHE O 3alLUTE BBITYCKHBIX pabOT BBIBEUIMBAETCS Ha Kadeape 3a HECKOJIbKO
HER 10 3alIuThL.

3ammTa BBIIYCKHOM KBalM(UKALMOHHOM pabOThl MPOBOAUTCS Ha 3aceJaHUU
roCyJJapCTBEHHON SK3aMEHAIlMOHHOW KOMMCCUU M SBJIE€TCA MyOJM4YHOW. 3ammra OmHOU
BBIITYCKHOU paOOThI He dodcHa npesviuiams 30 munym.

st coobmenust oOydaroriemycs npenocrasisercs He 601ee 10 munym. Coolienue mo
conepxkanuio BKP conmpoBoxkiaercs HE0OXOOUMBIMU rpauyecKuMHU MaTepHalaMH W/WIU
mpe3eHTanuend C¢ paszgaTouHbiM Mmatepuasiom s wieHoB [DOK. B I'DK wmoryr ObITh
MIPEACTABIICHBl TAKXKE APYrue MaTepuallbl, XapaKTEpPU3YIOIIME HAYYHYIO U IPAKTHUYECKYIO
LIEHHOCTh BbINOTHEHHOM BKP — meuatHsle cTtaThu ¢ ydactuem BblycKHUKa 1o teme BKP,
JOKYMEHTBI, YyKa3blBalolue Ha MpakTuueckoe mnpumeHeHue BKP, MakeTsl, 00pasiisl
MaTepUalioB, U3AECIUHI U T.II.
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B cBoeM BbICTyIIIEHUHM 00yYaroImuiics JODKEH OTPa3UTh:

— coziepxKaHue NpoOIeMbl U aKTyaJIbHOCTb UCCIIEOBaHUS;

— LeNb U 33/1a4H UCCIICIOBAHUS;

— O0BEKT U IpeIMET HCCIIEA0BAHNUS;

— METOJIUKY CBOEr0 MCCIIEOBAHUS;

— IOJIyYEHHBIE TEOPETUYECKHUE U TPAKTUYECKUE PE3yIbTaThl HCCIEI0BAHNUS;

— BBIBOJIBI M 3aKJIFOUCHHUE.

B BbICTyMI€HUM NOJDKHBI OBITH YE€TKO O003HAYEHBI pE3yNbTaThl, MOJYYCHHBIE B XOZe
HCCJIENOBAaHMs, OTMEYEHAa TEOpeTHYecKas W IpaKTHYeCKass I[€HHOCTb IOJyYEHHBIX
pe3yabTaTOB.

[To okOHYaHHM BBICTYIUIEHUS BBIMYCKHHMKY 3aJalOTCS BOMPOCHI IO T€ME€ ero padoThl.
Bompocs! MoryT 3a1aBaTh Bce NpucyTCTBYIOLME. Bee BOIPOCH MPOTOKOIUPYHOT CSI.

3aTeM  CJIOBO  IPEAOCTaBSIETCS  HAyYHOMY  PYKOBOAMTENIO, KOTOPBIA  Jaer
XapakTepucTuky paloTbl. [IpyM OTCYTCTBHM PYKOBOAMTENSI OT3bIB 3aUUTHIBAETCS OJHUM U3
yieHoB ['OK.

ITocne 3TOro BeICTyNAeT PELIEH3EHT WM PELIEH3Ms 3aUUThIBAaeTCsl OAHUM U3 ujieHoB ['OK.

3acnymaB OQUIIMATBHYIO PEIEH3UI0 CBOCH pabOoThl, CTYACHT [ODKEH OTBETUTH Ha
BOIIPOCHI Y 3aMEYaHUs PELICH3EHTA.

3atem npencenarens ['DK mpocuT DpUCYTCTBYIOIIMX BBICTYNIMTH IO  CYIIECTBY
BBIIYCKHOH  KBaIM(UKALMOHHOW  paboThl.  BeicTymuieHus  4j€HOB  KOMHUCCUU U
MIPUCYTCTBYIOIMX Ha 3aluTe (10 2-3 MUH. Ha OAHOI'O BBICTYIAIOILET0) B MOpPsAKE CBOOOIHOMN
JUCKYyCCUM M OOMEHa MHEHMSIMHM HE€ SBJSIIOTCS 0053aTeIbHBIM 3JIEMEHTOM IPOLEAYpSI,
[I03TOMY, B CJIydae OTCYTCTBHS JKEJIAIOIIUX BBICTYIUTh, OH MOXKET OBITh OIYIIIEH.

[Tocne nuckyccuu mo TeMe paboThl CTYIEHT BBICTYNAET C 3aKJIIOYUTEIBHBIM CJIOBOM.
OTuKa 3alMThl MpeaNuchiBaeT MPU HSTOM BBIPA3UTh OJIATOAAPHOCTh PYKOBOAUTEIIO H
PEIEH3EHTY 3a MpojeiaHHyl paboTry, a Takxke 4ieHam [DK m BceM NMpUCYTCTBYIONIMM 32
BHHUMAaHHE.

3.4 Kpurepuu oieHKH BbINNYCKHOW KBAJIH(HUKANNOHHOI PadoThI

PesynpraTel  3ammutel  BKP  onpenensroTcss  OLEHKaMu:  «OTIMYHO»,  «XOPOILOY,
«yJIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHOY» U OOBSIBIIAIOTCS 6 O€Hb 3AU4UNLbL.

Pemenne 00 oueHke mpuHHMaercs Ha 3akpbIToM 3acefganun ['DOK mo oxoHuaHuu
MpoLeypbl 3alIUThl BCceX paboT, HaMeYeHHBIX Ha naHHoe 3acenanue. s onenku BKP
roCyAapCTBEHHAs HK3aMEHAllMOHHAsl KOMUCCUS PYKOBOJACTBYETCS CIEAYIOIIUMH KPAUTEPUSIMH:

— aKTyaJbHOCTb TEMBI;

— Hay4HO-TIPAKTUYECKOE 3HAYCHUEM TEMBI;

— KauecTBO BBINOJHEHUs paboOThI, BKIIOYAs JEMOHCTPALIMOHHBIE M IPE3EHTALlMOHHbIE
MaTepHabl;

— COIEPKATENBHOCTh JOKJIaAa U OTBETOB HAa BOIIPOCHI;

— YMEHUE NPEACTABIATh pabOTy Ha 3aIUTE, YPOBEHb PEUEBOMl KYJIBTYPHI.

Ornenka «OTIMYHOY (5 6aIoB) BBICTABIISIETCS 32 TIIYOOKOE PACKPBITHE TEMBI, TOJHOE BBI-
MOJTHEHHNE MOCTABIICHHBIX 3aj/lay, JIOTHYHO M3JI0KEHHOE COAEepKaHHE, KaueCTBEHHOE odopmiie-
HUE pabOThI, COOTBETCTBYIOIIEE TPEOOBAHUSAM JOKATBHBIX aKTOB, BRICOKYIO COJEPKATEINbHOCTh
JOKJIaZia U JIEMOHCTPAIIMOHHOT'0 MaTepuala, 3a pa3BEepHYTHIE W TOJHBIE OTBETHI HA BOMPOCHI
qirenoB ['OK;

Onenka «xopomo» (4 6aa) BeICTaBISETCS 3a MOJHOE PACKPBITHE TEMBI, XOPOILIO IIPopa -
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00TaHHOE copep)kaHue 0e3 3HAUUTEIbHBIX HNPOTUBOPEUMi, B O(OpMIIEHMH PabOThl MUMEIOTCA
HE3HAYUTEJIbHbIE OTKJIOHEHHs OT TpeOOBaHMM, BBICOKYIO COAEPXKATEIbHOCTh JOKJIaJa U

ACMOHCTpPAlIMOHHOI'O MaTe€puraia, 3a HeOOJIbIIIEe HETOYHOCTH IIpru OTBE€Tax Ha BOIIPOCHI YJICHOB
I'OK.

O1eHKa «yJIOBIETBOPUTENBHO» (3 Oalyia) BEICTABIISCTCS 32 HEIMOJHOE PACKPHITHE TEMBI,
BBIBOZIOB U MPEJIOKEHUHN, HOCAIUX OOIUNA XapakTep, B ohopMiieHHN paboThl UMEIOTCS HE3HA -
YUTEJbHBIC OTKJIOHEHHUS OT TPEOOBAaHWHU, OTCYTCTBUE HATJISTHOTO MPEICTaBICHUs pabOThI U 3a-
TPYIHEHUS MIPU OTBETAX Ha Bompockl wieHoB ['OK.

OrneHka «HEyIOBJICTBOPUTEIHHOY (2 0ana) BHICTABISIETCS 32 YACTHYHOE PACKPBITHE Te-
MBI, HEOOOCHOBAHHBIE BBIBOJIBI, 32 3HAYUTEIbHBIEC OTKJIIOHEHHUS OT TpeOOBaHUN B O)DOPMIICHHH U
MpeaCcTaBiIeHUH paboThl, Korjaa o0yJaromuics JOMyCKaeT CyIlecTBEHHbIE ONIMOKHU MpU OTBETE
Ha Bonpockl uineHoB ['OK.

Ouenka «HeyaoBIeTBOpUTEIbHOY» (1 0asn) BeICTaBIISIETCS 32 HEOOOCHOBAHHBIE BHIBOBI, 32
3HAUYUTEIbHBIE OTKJIOHEHHUSI OT TpeOOBaHMI B OQOPMIIEHUU M TMPEIACTaBICHUU PabOTHI, OTCYT-
CTBHE HAIJSITHOTO MPEACTaBIEHUs pabOThI, KOTr/1a 00y4YaroIIUiics He MOXKET OTBETUTH Ha BOIIPO-
cbl wieHoB ['OK.

OLEHKH  «OTJIMYHO»,  «XOPOIIO»,  «YAOBIETBOPUTEIbHO»  O3HAYAaKOT  YCIIEIIHOE
IIPOXO0KJIEHU € FOCYAAPCTBEHHOIO aTTECTALlMOHHOIO UCIBITAHUS, YTO SIBJSIETCSI OCHOBAHUEM IS
BbIaun oOyyarolemMycsi JOKYMEHTa O BBICHIEM OOpa30BaHMM U O KBaJMpUKALUU o0pasla,
yCcTaHOBJIEHHOro MuHucTepcTBOM 00pa3zoBaHus U Hayku Poccuiickoit @enepanui.
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[Tpunoxenue 1
IIpuMepHBIH NepedyeHb TeM BbIMYCKHBIX KBAJIN(PUKANUOHHBIX PadoT

1. Pa3paboTka W wucCleqOBaHHE YCOBEPIICHCTBOBAHHOI'O IMEYHOr0 TpaHchopMaTopa
ANIEKTPOCTAJICTNIABUIILHBIX arperaToB (IyroBas CTalleNJIaBWJIbHAS MeYb U arperar medb-KOBII) C
OECKOHTaKTHBIM PETYJIMPOBAaHUEM BTOPUYHOTO HATIPSIKCHUS.

2. [TlloBbilieHWME  HAJAEKHOCTH  CHCTEM  DJJEKTPOCHAOXKEHUS  JUCTOMPOKATHOTO
MPOM3BOJICTBA 33 CYET yMCHBIICHHS BIUSHUS IMPOBAIOB HAMPSHKEHHUS Ha pabOTy TIABHBIX
AIIEKTPONIPUBOIOB MPOKATHBIX CTAHOB U OCHOBHBIX JJIEKTPOIPHUBOJIOB arperaToB HEMPEphIBHOM
00pabOTKH MOJOCHI.

3. Pa3paborka  yCOBEpIICHCTBOBAaHHBIX  aNTOPUTMOB  VIPABICHHS  PEaKTUBHOU
MolHOCThI0 cTaThueckux kommeHcaTopoB tuna CTK m CTATKOM, ¢yHKumoHupyomux B
CHCTEMax 3JIEKTPOCHAOKEHUSI CBEPXMOIIHBIX TYTOBBIX CTAJICTIIABUIBHBIX TTEUCH.

4. DnekTpocHabXeHHe MAIIMHOCTPOUTEIHFHOIO 3aB0/1a (TUIIOBOM).

5. DnexTpocHaOKEeHHE XMMUYECKOTo 3aBojia (TUITOBOK ).

6. DOnekrpocHaOXXeHHE MeXaHOCOOPOUYHOrO MPOU3BOJCTBA ABTOMOOMJIBHOTO 3aBOJa
(TUTIOBOI).

7. DnektpocHaO)XeHHE 3aBOAa METaJNIOKOHCTPYKIHM (TUIIOBOM).

8. DnekTtpocHaOkeHHE 3aBOa CTPOUTEIBHBIX MATEPHAIIOB (TUIIOBOA).

9. DmnekrpocHaOxkeHne oOoraTUTENbHOH (AOPUKK METAITypruyecKkoro KoMmOuHaTa
(TUTIOBOI).

10. DnekTpocHaOXXeHHUE AarJOMEpalMOHHOW  (aOpHKU  METaTypru4eckoro  3aBoja
(TUnoBoit).

11. DnexTpocHabKeHHE CTAHKOWHCTPYMEHTAIBHOTO 3aBO/Ia (TUTIOBOM).

12. DnexTpocHabkeHHEe aBTOMOOHMIBHOTO 3aBO/Ia (THIIOBOA ).

13. DnexrpocHab)keHUe 3aBOja dIEKTPOTEXHUYESCKUX U3IEHHA (TUTIOBOK ).

14. DnextpocHabxeHue  TOPHO-OOOTaTUTENBHOIO  IPOU3BOJCTBA  MAarHe3UTOBOTO
KOMOMHATa (TUIIOBOIA).

15. DnexTpocHabkeHne MPOU3BOACTBA MAarHE3UTOBBIX MOPOIIKOB (TUIIOBOA).

16. DrnexTpocHaOX)eHUE IEKTPOM ETAJLTYPruueCcKOro MpoOru3BO/ICTBA (TUIIOBOH ).

17. DnexTpocHaOX)eHUE IIEMEHTHOTO 3aB0j1a (THIIOBOM).

18. DnexTpocHabX)eHUE 3aB0JIa CTPOUTEIBHBIX MaTEPUAJIOB (TUITOBOH).

19. DnexTpocHabkeHUe 3aBO/IA AIEKTPOTEXHUIECKUX U3EIUN (TUIIOBOM).

20. DnexTpocHaOXKeHHE KAIMOPOBOYHOTO 3aB0OjIa (THUITOBOM).

21. DnexTpocHaOXKeHHEe YYyTyHOIUTEHHOTO 3aB0ojia (THIIOBOK ).

22. DnekTpocHaOXKeHHe 11eXa JETHPOBAHHOM MTPOBOJIOKH (THIIOBOH ).

23. DnekTpocHaOXKeHHe AIIEKTPOAIapaTHOTO 3aBO/ia (THUIIOBOK ).

24. DnekTpocHaOXXeHHe O00OraTUTENbHOW (aOpUKU METaJulypruuecKoro MpOU3BOICTBA
(TUTIOBOIA).
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