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1. O01ue moJ10KeHus

locynapcTBennas UTOTOBAst aTTecTanus MIPOBOUTCS roCyIapCTBEHHBIMU
9K3aMEHAIIMOHHBIMA KOMHUCCHSMU B METISX OMPEIEICHUS COOTBETCTBUS PE3yJIbTATOB OCBOCHUS
oOydaromuMucsi ~ 00pa3oBaTeNbHBIX  MPOrPaMM  COOTBETCTBYIOIIMM  TPeOOBaHUSAM
(beneparbHOro TOCYAapCTBEHHOTO 00pPa30BaTEIBHOTO CTAaHIAPTA.

bakanap 1o  HampasieHuto noarotoBku  13.03.02  DnexrposHepreTMka U
AIEKTPOTCXHUKA JOJDKCH OBITh MOJATOTOBJIICH K PEIICHUI0 TPO(ecCHOHANBHBIX 33134 B
COOTBETCTBUU C MpodmieM 00pa30BaTeIbHONW MPOrpaMMbl DJIEKTPOCHAOKEHUE W BHJIAM
po(hecCHOHATBEHON AATEIbHOCTH:

- HAyYHO-MCCII0BATEIILCKAS;

- IIPOCKTHAS;

- 9KCIUTyaTaluoOHHas;

- OpPraHU3alHOHHO-YITPABJICHYECKASI.

B cooTBercTBUU ¢ BWJIAMH M 337a9aMu TTPO(HECCHOHATBHOW JCSITETLHOCTH BBITYCKHHUK
Ha TOCYIapCTBEHHOW HMTOTOBOM aTTECTAllMU JIOJDKEH MOKa3aTh COOTBETCTBYIOIIUM YPOBEHb
OCBOCHHS CIEAYIONIUX KOMIETEHIIHI:

— CIoco0eH OCYIIECTBIATh IMOWCK, KPUTHYECCKUH aHaIW3 W CHHTE3 WH(OpMAIIUH,
MIPUMEHSATh CHCTEMHBIHN MOIXO0/1 TSI pelleHus mocTtaBiaeHHbIX 3a1a4 (YK-1);

— cmoco0OeH OompeneNaTh KPYyr 3ajad B paMKaX IOCTaBJICHHOW IIETH W BBIOMPATH
ONITHUMAJTLHBIC CIIOCOOBI MX PEIICHHS, HCXOJIS U3 JCHCTBYIONINX IMPABOBBIX HOPM, HMEIOIIIUXCS
pecypcos u orpanndenuii (YK-2);

- c1oco0eH OCYHIECTBISATh COLMAILHOE B3aUMOJIEHCTBHUE U PEaJTn30BbIBATH CBOIO POJIb
B komamne (YK-3);

- CrI0CO0EH OCYIIECTBIATH JEJIOBYI0O KOMMYHHMKAIIUIO B YCTHOW M MUCBMEHHON (opMax
Ha rocyaapcTBeHHOM s3bike Poccuiickoit denepannu n mHOocTpaHHOM(BIX) si3bike(ax) (VK-
4);

- croco0eH BOCHPUHUMATh MEXKKYJIbTYpHOE pa3sHoOOpa3ue oOIiecTBa B COIMAIBHO-
HUCTOPHYECKOM, 3THYECKOM U (unocodpckom konTekcrax (YK-5);

- c10cO0EH yIpaBJIsITh CBOMM BPEMEHEM, BHICTPAUBATh U PEAIM30BBIBATh TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE MTPUHIIUIIOB 00pa3oBaHus B TeueHHe Beel sxu3nu (YK-6);

- croco0eH MOJJEPKUBATh JIOJDKHBIM YpOBEHb (DU3MYECKOI MOATOTOBICHHOCTH A
obecreyeHus MOTHOIIEHHOW COMaIbHOU U npodeccroHansHoi aesteabroctu (YK-7);

- cmocobeH co3laBaTh M TONJEPKHUBATh B MOBCEAHEBHON JKM3HM U B
npodeccHOHaNbHON  JesATeNbHOCTH  Oe30IacHble  YCIOBUSA  JKU3HEAESITECIbHOCTH  JUIS
COXpaHEeHHUsl MPUPOJHOIN cpeiabl, oOecredyeHus yCTOWYUBOTO pPa3BUTHUS OO0IIECTBa, B TOM
qyclie IPU Yrpo3e U BO3HUKHOBEHHHM YPE3BBIYANHBIX CHUTYallUd UM BOCHHBIX KOH(IUKTOB
(YK-8);

— Ccnoco0eH TpPUHUMATh OOOCHOBaHHBIE SKOHOMHYECKHE PEIICHHS B Pa3IH4HbBIX
obnactsx xxusnenesrensuoctu (YK-9);

— cnocobeH (GopMHUpOBAaTH HETEPNHUMOE OTHOIICHHE K KOPPYHIIMOHHOMY IMOBEICHUIO
(YK-10);

— CMOCOOEH MOHUMATh MIPUHITUITEI PA0OTHI COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJOTHIA
Y UCIIOJIb30BaTh UX JUIs PelIeHus 3a1a4 npodeccruonanbHoi nesrenproctu (OIMK-1);

— croco0eH pa3padaThiBaTh AITOPUTMBI M KOMIBIOTEPHBIE MPOTPAMMBbI, IPUTOIHBIE IS
npaktryeckoro npuMeHenus (OI1K-2);



— CIOCOOEH MPHUMEHATh COOTBETCTBYIOIIUN (PU3NKO-MAaTEMaTUYECKUd anmapaT, METO bl
aHaJlu3a M MOJEIUPOBAHUSA, TEOPETHUECKOIO U 3KCIEPUMEHTAIBHOIO HCCIIEAOBaHUS IIpU
pemieHnu npodeccruoHanbHbIx 3a1a4 (OI1K-3);

- CIOCOOEH MCIMOJIb30BaTh METO/IbI aHAJIN3a U MOJEIMPOBAHUS HIIEKTPUUYECKUX LIETIeH U
anekTpuueckux maruH (OI1K-4);

- CcrmocoOeH WCIOJIb30BaTh CBOMCTBA KOHCTPYKIMOHHBIX M AJIEKTPOTEXHHYECKUX
MaTepHAJIOB B pacyeTax MmapamMeTpoB M PEKUMOB OOBEKTOB MPO(HECCHOHATLHON JeITEeITbHOCTH
(OIIK-5);

— CIIOCOOCH TPOBOJUTH H3MEPEHUS DJICKTPUYECKUX U HEDJCKTPUUYECKUX BEINYHH
MPUMEHUTEIBHO K 00beKTaM npodeccuonansHoi nesrensHoctr (OITK-7);

- crnoco0eH ydacTBOBAaTh B IUIAHWPOBAHMHM, IMOATOTOBKE U BBIMOJHEHHHM THUIIOBBIX
AKCIEPUMEHTAJIbHBIX HCCIIECOBAaHUM IO 33aJaHHOM METOJMKE M 00pabaTbIiBaTh PE3yIbTAThI
skcniepumenToB (I1K-1);

— crnoco0OeH OlLEHMBAaTh TEXHUUECKOE COCTOSIHUE M OCTATOYHBIM pecypc 00opyroBaHUs
(IIK-2);

— crnoco0eH NpUHHUMATh ydacTHe B IPOEKTHUPOBAHMM OOBEKTOB MpOeCCHOHATBLHON
NEeSITEIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJ]aHUEM W HOPMATHBHO-TEXHUYECKOU
JOKyMEHTaIMen, coOmoas pa3InyHble TEXHUYECKUE, SJHEProdPPEeKTUBHBIC U IKOJIOTHICCKUE
TpeOOBaHHA M MPOBOAUTH OOOCHOBAHWE TPOEKTHBIX pELIEHUH, a Takke o(opMIsATh
TEXHUYECKYIO IOKYMEHTAIIMIO Ha PA3IMUHbIX CTaaAusAX pa3paborku npoekra ([1K-3);

— cmoco0eH pa3pabaTeiBaTh U KOPPEKTHPOBATh JOKYMEHTBI [0 3KCILTyaTalluu
ANIEKTPOTEXHUUECKOTO 00opymoBanus (ITK-4);

— CIOCOOEH OlLIEHWBAaTh HOPMAJIbHBIE, YTSKEICHHBbIE U TOCIEaBapUNHBIE PEXUMBI U
JUKBUJIMPOBATh aBapUIHBIE PEKUMBI PaOOTHI OOBEKTOB MPO(ECCHOHANBHON AESITeTbHOCTU
(I1K-5);

— crmoco0eH IUIaHMpPOBaTh PabOTHI MO  AKCIUIyaTallkd  3JIEKTPOTEXHUYECKOTrO
obopynosanus (ITK-6);

— CHOCOOEH OpraHum3oBaTh M KOOPAMHHUPOBATH JIEATEIHHOCTh WJIEHOB KOJIJICKTHUBA
ucnojaurenei (ITK-7).

Ha ocHoBanmm pemienuss YdeHoro coBera yHuepcutera ot 16.02.2022 (mpotoxos Ne 2)
rOCYJapCTBEHHbIE AaTTECTALMOHHBIE MCHOBITAHUS 110 HampaBieHuro noarotoBku 13.03.02
DNEeKTPOIHEPreTHKA U IJIEKTPOTEXHUKA MPOBOJIATCS B hopMe:

— TOCYJJApCTBEHHOTO IK3aMEHa;
— 3aIUTHI BBITYCKHOM KBaTH(PUKAITUOHHOMN pabOTHI.

K rocynapcTBeHHON UTOTOBOM aTrTecTaluy JOMYCKAeTCsl 00y4aroluiics, He WMo
aKaJeMHUYeCKON 3aJOJDKEHHOCTH U B TOJHOM OObEMe BBHITIONHUBIIMKN Y4eOHBIA IJIaH WU
WHIUBUAYaIbHBIN Y4eOHBIH MIaH M0 JaHHOK 00pa30BaTeIbHOM MporpaMMe.

2. I[Iporpamma 1 NOPsiAOK MPOBEIEHUS TOCYAAPCTBEHHOT0 IK3aMeHa

CornacHo paboueMy yueOHOMY IUIaHY FOCYIapCTBEHHBIN 3K3aMEH NMPOBOAUTCS B IEPHO]
c 30.05.2027mo 14.06.2027 Jlnst mpoBeAeHUsT TOCYAApCTBEHHOTO SK3aMEHA COCTaBIISETCS
pacrucaHue sK3aMeHa U MPeI3K3aMEeHAIIMOHHBIX KOHCYIbTalUH.

l'ocynapcTBeHHBIN PK3aMEH MPOBOJIUTCS Ha OTKPBITHIX 3aCEAaHUSX TOCYJapCTBEHHOMN
HK3aMEHAIlMOHHON KOMHCCHUU B CHELMAIbHO MOJTrOTOBJICHHBIX ayIUTOPHUSX, BHIBEACHHBIX Ha



BpeMs dK3aMeHa u3 pacnucanus. [IpucyrcTBue Ha rocyaapCTBEHHOM DK3aMEHE MOCTOPOHHUX
JIUI IOITYCKAETCsl TOJBKO ¢ paspernieHus npencenatens ['OK.

OOyJaromuMcs ¥ JUIaM, TPUBIIEKAEMbIM K TOCYIapCTBEHHON UTOTOBOM aTTECTAIlUH, BO
BpeMsI €€ TIPOBEACHHUS 3apPeIacTcs UMETh IIPH ce0e U UCIIOJIB30BATh CPEJICTBA OTICPATUBHOU U
MOOWIIEHOM CBSI3H.

l'ocynapcTBeHHBINM 3K3aMEH IIPOBOAMTCS B 1BA 3TaIla:

— Ha [epBOM JTare npoBepseTcs chopMUPOBAHHOCTh OOIICKYIbTYPHBIX KOMIIETCHIINM;
— Ha BTOPOM OJTame mpoBepsiercs cHOpMHPOBAHHOCTh OOIMIETIPOPECCUOHATBHBIX U
podecCHOHABHBIX KOMIIETCHIIHA B COOTBETCTBUU C YICOHBIM ILJIAHOM.
Iloozomoexa k coaue u coaua nepeoz2o mana 20Cyo0apcmeeHno20 IK3aMena

[lepBbIit 3Tam TOCYIapCTBEHHOTO JK3aMeHa MPOBOAUTCS B (OpME KOMITBIOTEPHOTO
TeCcTUpOBaHUs. TecT COAEpPNKUT BOMPOCHl M 3aJaHUS 1O TPOBEPKE OOIIEKYIbTYPHBIX
KOMIIETEHIIMH COOTBETCTBYIOIIEIO HAINpaBJIEHUS TMOATOTOBKH/ CIEIHUATBLHOCTU. B 3amaHusx
HCTOJIb3YIOTCS CJIETYIOIINE TUITBI BOIIPOCOB:

— BBIOOP OJIHOTO MPABHIILHOTO OTBETA U3 33/IaHHOTO CITHCKA;
— BOCCTaHOBJICHHE COOTBETCTBUSI.

JI1si MOATOTOBKH K DK3aMEeHY Ha 00pa3oBaTeIbLHOM IMOpPTajie 3a TPU HENENH 0 Havdaia
WCTIBITAHUNA B OJIoke «Bamm Kypchl» CTaHOBUTCS JOCTYMHBIM 3JEKTPOHHBIN Kypc «/lemo-
Bepcusa. locymapcTBeHHBIM  dk3ameH  (TecTthupoBaHme)». JlocTym K JeMo-BepcHH
OCYIIIECTBJISIETCS. TIO JIOTHHY W TApOJI0, KOTOPHIE HCIOJB3YIOTCS OO0yJaroImMUMHUCS s
OpraHM3aliy JI0CTyNa K UHPOPMAIMOHHBIM pecypcaM U CepBUCaM YHUBEPCUTETA.

[IepBbIii 3Tanm rocygapCTBEHHOTO 3K3aMEHA IMPOBOAUTCS B KOMIIBIOTEPHOM KJIacce B
COOTBETCTBMM C  YTBEPXKJCHHBIM pACIHUCAHUEM TOCYAAPCTBEHHBIX  aTTECTALMOHHBIX
HCTIBITAaHUH.

brnox 3amaHmii mepBOro sTama rocyJapCTBEHHOIO SK3aME€Ha BKIIOYAeT 13 TECTOBBIX
BOIPOCOB. [IpoA0mKUTENBHOCTD 3K3aMeHa cocTaBisAeT 30 MUHYT.

Pe3y.]'IBTaTI>I IIEpBOro STala TroCyaapCTBCHHOI'O DJK3aMCHaA OIPCACIIAIOTCI OLCHKaAMU
«3aUTEHO» U «HE 3aUTEHO» U OO0BABISIOTCS Cpa3y IocCJiI€ nmprueMa 5K3aMCHa.

KpI/ITepI/II/I OLICHKHU IIE€PBOI'0 3Tara roCyJapCTBEHHOI'O dK3aMCHa:

— Ha OILIEHKY «3a4TeH0» — OOyyarollMiicsi JNOJDKEH I0Ka3aTh, 4YTO 00JIaJaeT CUCTEMOM
3HaHUH U BIAJEET ONpPENCICHHBIMU YMEHUSIMH, KOTOpbIE 3aKIIOYAIOTCS B CIIOCOOHOCTH K
OCYILIECTBJICHUIO KOMIUJIEKCHOTO TIOMCKa, aHalW3a W HUHTepHperanuu HHPOpMaLUU IO
OINpENIeNICHHOW TeMe; YCTaHOBJCHMIO CBs3€H, WHTErpaluy, HUCIOJIb30BAaHUIO Marepuaiga H3
pa3HbIX Pa3/esIoB U TEM JUIs pellleHus MOoCTaBlIeHHO! 3agauu. Pesynbprar He menee 50% Oansos
3a 3aJJaHUs CBUJETEJIBCTBYET O JOCTATOUHOM YPOBHE C(POPMHUPOBAHHOCTH KOMIIETEHIIMA;

— Ha OILIEHKY «He 3a4TeHO0» — o0yuaromuiics He 061a1aeT HeoOX0AUMOM cucTeMoil 3HaHu I
U He BIajgeeT HEOOXOAWMBIMU TMPAKTUUYECKUMHU YMEHHUSMH, HE CIOCOOCH IOHHMMAaTh U
MHTEPIPETUPOBaTh OCBOEHHYIO HH(popmanuio. Pesynprar menee 50% OamioB 3a 3amaHus
CBU/IETEJICTBYET O HEJIOCTATOYHOM YPOBHE C(POPMUPOBAHHOCTH KOMITETEHIIUH.

Iloozomogka k coaue u coaua 6mopo2o smana 20Cy0apCcHEeHHO20 IK3AMEHA

Ko BTOpoMy »sTamy TOCYZapCTBEHHOTO »JK3aMeHa [OITyCcKaeTcsl oOydaromuiics,
MIOJIYYMBILINH OLIEHKY «3a4TEHO» Ha IIEPBOM 3Talle.

Bropoii aTan rocyaapcTBEHHOT0 3K3aMeHa POBOJUTCS B YCTHOU (opMme.



l'ocynapcTBeHHBIN 5K3aMeH BKIIIOYAET 3 TEOPETHYECKUX Bompoca M 1 mpakTuyeckoe
3amanue. [ npoBeeHns yCTHOTO sKk3aMeHa 30 MUHYT OTBOJAUTCS Ha MOATOTOBKY U 30 MUHYT
Ha OTBET JUI KaXI0r0 dK3aMEHYEMOTO.

Bo BpeMms BTOpOro 3rana rocyiapcTBEHHOI'O 3K3aMeHa CTYAEHT MOJKET I10J1b30BaThCs
y4eOHBIMU TIPOTpaMMaMH, MaKeTaMHt, ATbOOMAaMH CXEM M JPYTHMH HATJISTHBIMU TIOCOOUSMU .

ITocne ycTHOTO OTBETa HA BOIPOCHI SK3aMEHAIMOHHOTO OMJIETa 3K3aMEHYeMOMY MOTYT
OBITh TPEIJIOKEHBI JIOTIOJIHUTEIbHBIE BOMPOCHI B Ipejaeiax yd4eOHOTO Marepuana,
BBIHECEHHOI'O HA TOCYJApPCTBEHHBIN 3K3aMEH.

Pe3ynpTaThl BTOpPOro 3Tama rocyJapCTBEHHOIO 3K3aMEHA OIPEAENSAIOTCS OLICHKAMU:
«OTIIMYHOY», «XOPOLIO», «YIAOBIETBOPUTEIBHOY», «HEYJOBIETBOPUTEIBHO» M OOBSBISIOTCS B
JIeHb MpUueMa IK3aMeHa.

Kputepuu orieHKr BTOpOro 3rana rocyAapcTBEHHOTO 3K3aMeHa!

— Ha OLIEHKY «OTJIUYHOY» (5 OaylJIOB) — 00yJaroNIuiics HODKEH TTOKa3aTh BEICOKUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHIIUM, T.€. TIOKa3aTh CIIOCOOHOCTh 00001IaTh U OLIEHUBATh UHPOP-
Mall1Io, MOJIyYEHHYIO Ha OCHOBE HCCJIEIOBAaHUS HECTAaHJAPTHOW CHUTYyallMu; MCIOJIb30BATh CBE-
JICHHSI U3 PA3]IMYHBIX HCTOYHHUKOB; BBIHOCHTH OICHKH W KPUTHYCCKHE CYXJICHUS, OCHOBAHHBIC
Ha TIPOYHBIX 3HAHHSIX;

— Ha OIIEHKY «xopoIioy» (4 6amra) — oOyJaronuiics J0JKEH MOKa3aTh MPOIBUHYTHIA YpO-
BEHb C(DOPMHUPOBAHHOCTH KOMIIETEHIHH, T.€. TPOJAEMOHCTPUPOBATh ITyOOKHE MPOYHbIE 3HAHUS
M PA3BUTBIC MPAKTUYCCKUC YMCHHSA W HABBIKM, YMCHHC CpaBHHBATh, OLICHUBATH U BI)I6I/IpaTI)
METOJIbl PEIICHUs 3aJaHui, padoTaTh IeJICHAINIPABICHHO, UCTIONB3Ys CBS3aHHBIC MEXIY COOOU
(dhopMBI IpeacTaBICHUS HHOPMAITUH;

— Ha OIICHKY «YIOBJICTBOPHUTEIBHO» (3 Oaina) — oOydJaroniuiicss J0/DKeH MoKa3aTh 0a30-
BBl yPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. IOKA3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BE-
JeHUsT M 00BsicHeHUsT HH(popMaIu, mpodecCHOHANTbHbIC, HHTEIICKTYaIbHbIC HABBIKH PEIICHUS
CTaHJApPTHBIX 3ajad.

—Ha OIIEHKY «HEYIOBJICTBOPHUTENIbHO» (2 Oamra) — oOydarommiicss He oOjagaer HEoOXo-
JTMMOM CHCTEMOM 3HAHWH, TOMYCKaeT CYIIECTBEHHBIC OIUOKH, HE MOYKET TM0Ka3aTh UHTEIUICKTY-
QJIbHBIC HABBIKH PELICHUS IPOCTHIX 3a/1a4.

— Ha OLIGHKY «HeynoBjieTBOpuTeNnbHO» (1 Oamn) — oOydaromwuiics HE MOXET IM0KazaTh
3HAHMSI Ha YPOBHE BOCHPOU3BEICHUS U OObsICHEHUS MH(OpPMALMK, HE MOXKET MOKa3aTh MHTE-
JIEKTyaJbHbIE€ HABBIKM PEHICHHs] MPOCTHIX 3a4ay.Pe3ynbTraTthl ToCyqapCTBEHHOTO SK3aMeHa
OOBSBISAIOTCA B JICHb €T0 IIPOBEICHHUS.

Pe3ynpTaTel BTOPOTO 3Tama TOCYAapCTBEHHOTO SK3aMeHa OOBSBISIIOTCA B JCHBb €ro

MIPOBEICHUS.
OOyyaroluiics, YCHEIIHO CHABIIMH TOCYAApCTBEHHBIM HK3aMEH, JOIMYCKaeTcsl K
BBITIOJIHEHUIO U 3aIIUTE BBIMYCKHON KBaTH(UKAIIMOHHOK padoTe.

2.1 Conepxanue rocyiapcTBEHHOI0 IK3aMeHa

2.1.1 Ilepeuensv mem, nposepaemvix Ha REPEOM IMane 20CyOapcmeennozo IK3AMeHd
dunocodusi, ee MECTO B KyJIbTYpe
Hctopuueckue tunsl puitocopuu
[Ipo6nema nneanbHoro. Co3HaHue Kak popMa MCUXUYECKOTO OTPasKEHUS
OCOo0GeHHOCTH YeTI0BEYECKOTO OBITHS
OOmiecTBO Kak pa3BuBaromasics cucrema. Kynbrypa v nuBuimMzanus
HcTopust B cucTeMe ryMaHUTapHBIX HayK
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7. UwuBunuzauuu [IpeBHero Mmupa
8. Dmoxa cperHeBEKOBbs
9. Hogoe Bpemst XVI-XVIII BB.
10. MonepHu3amus u CTaHOBJICHHE WHAYCTPUAIBHOTO olIecTBa Bo BTopoii nososunae X VIII
— Hayane XX BB.
11. Poccus u mup B XX — Havasie XXI B.
12. HoBoe BpeMs 1 3110Xa MOICPHU3ALNN
13. Cnpoc, nmpeiokeHne, ppIHOYHOE PAaBHOBECHE, JIACTUIHOCTh
14. OcHoBBI TEOpPUHU MTPOU3BOJICTBA: U3EPHKKU IPOU3BOJICTBA, BEIPYUKa, IPUObLIb
15. OcHOBHBIE MAKPOIKOHOMUYECKHE MTOKA3aTeIU
16. MakposKoHOMHYECKasi HeCTaOMIIBHOCTD: Oe3paboThiia, HHQISAIHS
17. Ilpeanpusitue u pupma. JKOHOMHUUYECKAs: TPUPO/Ia U 1iesieBas QyHKIUSA GUPMBI
18. KoncTHTYyIIMOHHOE TTPaBO
19. I'paxxmarckoe mpaBo
20. TpynoBoe mpaBo
21. CemeiiHoe MpaBo
22. YTOJI0OBHOE TIPaBO
23. 51 u MO€ oKkpyKeHHe (Ha MHOCTPAHHOM SI3bIKE)
24. 51 u Mos1 yueba (Ha MHOCTPAHHOM SI3BIKE)
25. 51 u Mup BOKpYT MeHs (Ha HHOCTPAHHOM SI3BIKE)
26. 51 u most Oynymias mpodeccus (Ha HHOCTPAaHHOM SI3bIKE)
27. CTpaHa u3y4aeMoro s3bIKa (Ha HHOCTPAHHOM SI3BIKE)
28. ®opMBI CyIIECTBOBAHUS S3bIKA
29. OyHKIMOHAIBHBIE CTHIIN JTUTEPATYPHOTO SI3bIKA
30. [Ipob6iiemMa MEKKYIBTYPHOTO B3aUMOJCHCTBUS
31. PeyeBo€e B3aUMOAENCTBUE
32. JlenoBasi KOMMYHUKAIIHS
33. OcHOBHBIE NOHATHUSA KYJIbTYPOJIOTHH
34. XpucTHaHCKUI TUI KYJbTYPhl KaK B3auMOJICHCTBHE KOH(DeccHit
35. McnaMckuii TUIT KyJIbTYphI B TyXOBHO-UCTOPUYECKOM KOHTEKCTE B3aUMOJCHCTBHS
36. TeopeTHKo-MeTO10JIOTHUECKHE OCHOBBI KOMaHJ000pa30BaHUs U CAMOPAa3BUTHUS
37. JINUHOCTHBIE XapaKTEPUCTUKU YWICHOB KOMaH/IbI
38. OpranuzanroHHO-IPOIECCYaIbHbIE ACTIEKThl KOMAaHAHOU paboThI
39. TexnoJorus co3manus KOMaH bl
40. Camopa3BuTHE KaK yCI0BUE MOBBIIICHUS 3()(HEKTUBHOCTH JIMYHOCTH
41. lnarHoCcTHKa U CaMOJMAarHOCTUKA OpraHM3Ma IMPH PEryISApPHBIX 3aHATUAX (PU3HMUecKon
KyJIBTYpPOH U CIIOPTOM
42. TexHuueckast MOArOTOBKA U 00y4eHHe ABUTaTEeIbHBIM JIEHCTBUAM
43. MeToIuKu BOCTTUTaHUS (PU3UIECKUX KA4eCTB.
44. Bunel criopta
45. Knaccudukanus ype3BblyaiiHbIX cutyanuid. CucreMa 4pe3BbIYaiiHbIX CUTYAIUi
46. MeTo /bl 3aIIUTHI B YCTIOBUSX YPE3BbIUAHHBIX CUTYAIUI
2.1.2 Ilepeuenv meopemuueckux 60NpPOCOB, 6LIHOCUMbBIX HA 6MOPON Iman

zocydapcmeelmozo IK3amMeHa

1. 51.0.24 DaexTpuyeckue MAIIUHBI



[MpuHIMT IEHCTBUS U YCTPONCTBO CHUIIOBBIX TPAaHCHOPMATOPOB.
KakoBbI ycoBuS BKITIOYCHHS TPAaHCPOPMATOPOB Ha NapauieabHy0 padboTy?
[IpuHIMII NENCTBUS U YCTPOMCTBO ACHHXPOHHBIX MAILIKH.
[IpuHuun neicTBUS U KOHCTPYKIUS CHHXPOHHBIX MAIlIMH.
YcinoBus BKIIOYCHHSI CHHXPOHHBIX T€HEPAaTOPOB Ha MapauieIbHy0 padoty. CrocoOs
CUHXPOHM3AINH.
6. [ToHSATHS CTATUYCCKOW U JMHAMHYECKOW YCTOWIMBOCTH CHHXPOHHOTO TeHEeparopa.
7. OCHOBHBIE XapaKTEPUCTUKU U TAPAMETPbl CHHXPOHHBIX T€HEPATOPOB.

ko

8. U-o0pa3uble XapaKTepUCTUKU CHHXPOHHBIX MAIIUH.

9. CriocoObI Imycka CHHXPOHHBIX TBUTATEICH.

10. Jlunamuyeckasi yCTOMYMBOCTh CHHXPOHHOW MaIIWHBbI.

11. ITpuHuun aecTBUsS 1 0COOEHHOCTH KOHCTPYKIIMY MAIINH ITOCTOSIHHOTO TOKA.
12. PerynupoBaHue 4aCTOThI BpallleHUs aCHHXPOHHBIX JBUTAaTENeH.

2. B1.B.09 DaexkTpuyeckne CTAHIMA U MOACTAHIMHA

1. TlapannenbHas paboTa TeHEPATOPOB.

2. OCHOBHOE Ha3HAYCHHUE MECTHBIX AICKTPOCTAHIIMA TPOMBIIIICHHBIX MTPEATPUSATHH.

3. DIJeKTpUYEeCKHe CTaHIMH TPOMBINIUICHHOTO MpeanpusaThs. Ha3HaueHue, THIIBI
ANIEKTPOCTAHIINI, SKOHOMUUYECKHE MTOKA3aTeIN MECTHBIX DJIEKTPOCTAHITUMN.

4. TexHOJIOTUYECKUN TMPOIECC MPOU3BOJICTBA JJIEKTPOIHEPTUH HA KOHJICHCAIIMOHHBIX
AIEKTPOCTAHITUSX.

5. OcoOeHHOCTH KOHCTPYKIIMH U PEXKUMOB PabOTHI aBTOTPaHCHOPMATOPOB.

6. DKOHOMHYECKH I€]eCO00pa3HBIN pexuM PaboThl TpaHCHOPMATOPOB.

7. CnocoObl OXJIaXCHUSI CUIIOBBIX TPAaHCPOPMATOPOB.

8. PerynupoBanue HanpspKeHUs CUIOBBIX TpaHchopMaTtopo noa Harpyskoi (PITH).

9. Harpy3ouHnas cmocoOHOCTh CHIJIOBBIX TpaHchopmaropoB. OIll€HKAa Harpy304HON
CIIOCOOHOCTH B peXMMaXxX aBapUMHBIX U CUCTEMATUYECKUX MEPETPY30K.

10. Br16op umnciaa ¥ MOIIHOCTH CHJIOBBIX TPAaHC(POPMATOPOB B PACTIPEICITUTEIBHBIX CETAX
MIPOMBIIIJICHHOTO MPEANPHUSITHSL.

11. TpancdopmarTopsl ¢ pacuierieHHOW 0OMOTKOM U TPeXOOMOTOUYHBIE TpaHC(HOPMATOPEHI.
OO6nacTi UX IPUMEHEHUS.

12. Tunogsie cxemsr ['TIIT u [1T'B.

13. CekuuonupoBanue COOpPHBIX MIKMH. BBIOOP CIOCOOOB pe3epBHPOBAHUS M KOJUYECTBA
CEKIIUIA.

14. Cxema PY c aBoitHO# paboueli 1 00XOHOW CHCTEMaMH IIHH.

15. CocraB »3IEKTPONPUEMHUKOB COOCTBEHHBIX HYKJ[ TEIUIOBBIX JJIEKTPOCTAHLIUNA U
MTOHU3UTENBHBIX MOJICTAHITHI.

16. Cxembl nuTaHusi COOCTBEHHBIX HYX/I TEIUIOBBIX AJIEKTPOCTAHIIUA.

17. CnocoObl mycKa KpYyIHBIX CHHXPOHHBIX JBUTATEINEH.

18. OcHoBHBIE 3I€MEHTHI KOHCTPYKIIMU KOMIUIEKTHBIX PY Ha 6aze siueex KPY u KCO.

19. TIpuHIMMBI TalIeHUs 1yTH B BEICOKOBOJIBTHBIX BBIKITFOYATESIX.

20. HaznaueHue pa3zbeIUHUTENEH, KOPOTKO3aMbIKaTeNel, OTASIUTENeH U BBIKITIOYaTeIeH
Harpy3Kd B JIEKTPOYCTAaHOBKAX.

21. BeiOop u mpoBepKa dNMEKTPHUUECKUX allapaToOB BBICOKOTO HAMPSKEHHUS.

22. Yto Takoe KOMMYTAIIHOHHAs CIIOCOOHOCTh BBIKITFOUATES?

23. TokoorpaHuuuBamwIue peakTopbl. WX Ha3HaueHHWe, THUMNBI M XapaKTEPUCTUKH.
CriocoObr  peaktupoBanus. OQUHApHBIE W CIBOCHHBIE PEAKTOPBI, MOTEPU HAMPSHKEHUS U
MOIIIHOCTH B HHX.

24. BbICOKOBOJIBTHBIE BBIKIIFOUaTeNu. X Ha3HAYeHHE, TUIIBI, XaPaKTEPUCTUKH.

25. ABTOoMaTuuecKkue BBIKIIOYATeNH. Ha3HaueHuWe, THUMBI, MPHUHIUIBL JACHCTBUS
pacLenuTenen.



26. U3meputenbHble TpaHCHOPMATOPHl TOKA M HANPSOIKCHUS: THIIBI, XapaKTEPUCTUKH,
JOITYCTUMBIE PEXUMBI pabOTHI.

27. ®usnyeckas CyHIHOCTh MOTPEIIHOCTH TpaHC(POPMATOPOB TOKAa M TpaHCHOPMATOPOB
HaTPSHKCHUS.

28. Bupl KOpoTKHUX 3aMbIKaHuii. OCOOEHHOCTH pacdyeTa COCTABIISIOIINX TOKa KOPOTKOTO
3aMbIKaHHS.

29. C KaKo¥ HEINbI0 BBIITOJHAETCS PacyeT TOKOB KOPOTKOTO 3aMBIKaHUS ?

30. Cmoco0sl pacueTa TOKOB KOPOTKOTO 3aMBIKAaHHS B YCTAHOBKAX HANpPsHKEHUEM BhIIe |
kB.

31. B yem oTiMuMe MeTO/Ja pPACUYETHBIX KPHUBBIX JUIA OTPEACICHUS 3aTyXaHUS TOKa
KOPOTKOTO 3aMBbIKaHHUS OT METO/1a TUIIOBBIX KPUBBIX?

32. Omnpenenenue yaapHOTO TOKa KOPOTKOTO 3aMbIKaHUS. Y TapHBIA KOAPDHUITUCHT.

33. OcoOeHHOCTH pacueTa TOKOB KOPOTKOTO 3aMBIKaHUS B CETSX HampshkeHueM 1o 1kB.

34. YcrnoBusi BeIOOpa M TPOBEPKH JJIEKTPUUYECKHX aNllapaTtoB B  HOPMAaJbHOM,
VTSDKEIIEHHOM U aBapUITHOM peKnMax.

35. Vcerpoiictea 3ammtHOTO 3a3emiteHus anekTpoyctanoBok (IT, TT, TN-C, TN-S, TN-C-
S).

36. HopMbI conpoTHBIICHUS 3a3eMJICHHUS B CETSIX J0 U BbIlIe 1 KB ¢ O0NbIIMMU U MalTbIMU
TOKaMH 3aMbIKaHHS Ha 3EMJTIO.

37. Buasl 3a3eMieHus.

38. KoHCTpyKTHBHOE WCIOJHEHHE 3a3eMITIonInX ycTpoiictB OPY moHM3HTENBHBIX
MOJICTAHIIMN M pacyeT UX MapaMeTpoB.

39. IllaroBoe HampspKeHHWE W HaNpsDKEHHE MPUKOCHOBEHUS. CrocoObl WX CHIDKEHHS B
pacrpeneMTeNIbHBIX YCTPOUCTBAX.

40. Haszuauenue u B160op OITH B anexTpoycTaHOBKaX.

41. Ha3naueHue ¥ BHJABI CHCTEM aBTOMATHYECKOTO pETyJIHUPOBAHUS BO30YXKICHUS
CHHXPOHHBIX TCHEPATOPOB.

42. CucreMbl aBTOMaTHYECKOTO PETYJIHPOBAHUS BO30YKICHUSI CHHXPOHHBIX JBUTATEICH.

43. PerynupoBaHHE 4aCTOTHI B SHEPTOCUCTEME B HOPMAJILHBIX U aBAPUHHBIX YCIOBHUSX.

44, ABTomaTH4ecKas 4acToTHas pasrpyska (AYUP).

45. Bmusnue APB renepaTtopoB Ha yCTOWYUBOCTD.
46.

3. B1.B.10 DsiekTpodHepreTnyecKue CUCTEMbI U C€TH

1. Tlorepu MOLIHOCTH B CHJIOBBIX TpaHC(HOpPMATOpaX.

2. CrpykTypa TEXHOJIOTHYECKOTO pacxoja OJJIEKTPO’HEPTUU IIpU ee Iepenade I0
AJIEKTPUUYECKUM CETSIM.
OCHOBHBIE IPUHIMIIBI IOCTPOEHUS CXEM BHYTPU3ABOJICKOTO JIEKTPOCHAOKEHHUS.
Br160p kKOHpUrypanuu 1eX0BOH 3JEKTPUUECKOI ceTH HalpsbkeHHeM 10 U Bbime 1 kB.
Br160p HanpspKeHUs: MUTAIOLIMX U PACTIPEACTUTENbHBIX CETEH.
[lotepu n mageHne HaNpsHKEHUS B paclpeAeIUTeIbHON CeTH.
Mertoap! pacuéra yCTaHOBUBILUXCS PEKMMOB B 3aMKHYTBIX CETSIX.
CxeMbl 3aMelleHHs YIEMEHTOB IEKTPUUYECKON CETH U UX apaMeTphl.
B uéMm paznuume Mexay NOHATUAMHU «3(P(eKTHBHO 3a3eMiIEHHas HEHTpalib» U
«TIIyX03a3€MJIEHHAs HEUTPAIIb)?

10. Cnoco6bl npokiaaku kabeneil BHyTpHU3aBOACKOM 3JIEKTPUUECKOM CEeTH.

11. ToxkompoBoasl  HampsbkeHueM g0 M Bbime | kB. Marucrpansiele U
pacrpeeIuTeNIbHbIe ITMHOTIPOBO/IBI.

12. Meroabl onpeieTIeHUs CeUYEHUs MPOBOAOB M KuJl Kadenel. O01acTi UX MPUMEHEHUSI.

13. Kak onpenensitorcs HOTepU MOLTHOCTH U SHEPTUU B ANEKTPHUECKUX CETAX?

14. Bo3aymiHsle TUHUM 3neKTpornepenadu. [lopsiok BeIOOpa cedeHnit 1 MapoK MPOBOIOB,
pacyer Ha MEXaHUYEeCKYIO IPOYHOCTb.
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15. KoHCTpYKTUBHOE UCIIOJIHEHHUE KaOEIbHBIX TMHUH.

4. b1.B.11 Pesieiinasi 3a1iuTa M1 aBTOMATH3ALUSA YJIEKTPOIHEPTreTHYECKUX CUCTEM

1. Ha3naueHue oOmNEpaTUBHOTO TOKAa B JJIEKTPOYCTAaHOBKaX. BuIbl M HCTOYHHKHU
OTIEPATHUBHOTO TOKA.

2. Hasmauenwme u Bumet AIIB. Cxembr AIIB. TpebGoBanusa k cxemam AIIB.
YckopeHue IelcTBUA pejieHON 3a1UThl B iukiie AITB.

3. Kak onennBaeTcst 4yBCTBUTEILHOCTD PEICHHOM 3alIUTHI?

4. Haznauenue ABP. IlyckoBbie opransl ABP.

5. Kak omnpenenuts MakcUMallbHBIM pacu€THBIM TOK HebanaHca B nuddepeHnnanbHON
3alUTe JIMHUU?

6. BsIOop TOKa cpabaThIBaHUS MaKCUMAaTbHOW TOKOBOM 3aIIUTHI.

7. Yto Takoe CeleKTUBHOCTh? 3amMTBl C OTHOCUTEIBHOM U  aOCOJIIOTHOM
CEJIEKTUBHOCTBIO.

8. BwiOop Toka cpabareiBanus otceukn m MT3. Kak oOecnieunmBaercss CeNEeKTHBHOCTH
nercTBus 3Tux 3amuT? OreHka 9yBCTBUTEILHOCTH.

9. TlpuHOUI ASWCTBHS TUCTAHIIMOHHOW 3aITUTHI.

10. MuddepeHnnanbHbIe 3aMIUTHI THHANA U TPaHC(HOPMATOPOB.

11. CocraBnsromue Toka HeOamanca B AuddepeHImaipHoM 3ammuTe TpanchopmarTopa.

12. BrlpaBHUBaHHWE TOKOB IO BedmduHe W 1Mo ¢asze B auddepeHIHATLHON 3aIluTe
Tpanchopmaropa.

13. Ha3naueHue v KOHCTPYKTHUBHBIE 3JIEMEHTHI T'a30BOH 3aIMTHI TpaHChopMaTopa.

14. KoHcTpyKTUBHBIE OCOOEHHOCTH TpaHC(hOopMaTopa TOKa HYJIEBOM MMOCIE0BATEIbHOCTH
(THID).

15. ToxkoBble 3amUTHI JUHUN dJeKTporepenady. Breibop mapaMeTpoB cpabaThiBaHUS,
OIICHKA YyBCTBUTEIbHOCTH.

16. 3amuTa CHUIOBBIX TpaHCHOPMATOPOB. TOKOBBIE 3aIIUTHI, BUIBI TU(GEpEHITNATBHBIX
3allUT, ra30Bas 3alluTa.

17. 3amuTa 3MeKTPUIECKUX ceTel HampspkeHuem 1o 1 kB.

18. 3amuTa KabeNbHBIX JUHUNW HampsbkeHHueM Boimie 1 kB. Buabl 3amut, TpeboBaHus K
OBICTPOJCHCTBHUIO U YyBCTBUTEIHLHOCTH.

19. BricokouYacTOTHBIE 3aIUTHI TMHUH JIEKTponepeay.

20. MuxkponporneccopHbie 3auThl. CTPyKTypHasi cCXeMa MUKPOTPOLIECCOPHBIX
YCTPOMCTB.

5. B1.B.12 JaexrpocHad:xxeHue

PexumMbl HeHTpaau B Tpex(azHbIX JEKTPUUECKUX CETSX.
Br160p pexkuma HeiTpaiiu B ceTsx HamnpskeHrueM Boime 1 kB.
Br160p pexxuma HeifTpaiu B 31eKTpudeckux ceTsx a0 1 kB.
TpexdaszHple 3MEKTpUUECKHE CETH C HM30JMPOBAHHOM M  KOMIIEHCHPOBAHHOM
HelfTpanpo HanpsbkeHueM Bbie 1 kB. Buasl noBpexieHuii, 0coOOCHHOCTH BBINOJIHEHUS 3aIUT
OT 3aMBbIKaHUS Ha 3€MIIIO.

5. Tpexdazuble osnexTpudyeckue ceTd ¢ 3(OYEKTHUBHO 3a3eMJICHHOW HEHTpabio
HanpspkeHueM Bellle | kB. Buapl noBpexaeHui.

6. IIpeumymiectBa riry0OKOro BBOAA BEICOKOTO HANPSKEHHUS.

7. CnocoObl OrpaHUYEHUs TOKOB KOPOTKOTO 3aMBIKaHHUS.

8. BbI060p MeCTONOI0XKEHUS UCTOYHUKOB IIUTAHUS.

9. OcoOeHHOCTH TIOCTPOEHHUS CXEeM 3JEKTPOCHAOKEHHSI  CEIbCKOXO03SIHCTBEHHBIX
norpeoduTenei.

10. OcoGeHHOCTH KOHCTPYKTHUBHOI'O HCHOJHEHUS M pacuéra TPOJUICHHBIX JIMHUN
KPaHOBBIX CETEH.

el NS =
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11. OcoGeHHocTH pacyera SJICKTPUUYECKUX HATPY30K KWIBIX JIOMOB M OOIIECTBEHHBIX
3IaHUMN.

12. OcoOGEHHOCTH MOCTPOCHHS CHCTEM DIIEKTPOCHAOKEHHS OTKPBITHIX TOPHBIX padoT.

13. Knaccudukanust cxeM TOPOACKHX JIEKTPHUECKUX CETEH.

14. OcHOBHBIE 371EMEHTHI KOHCTPYKLIUHU TATOBON KOHTAKTHON CETH.

15. OcHOBHBIE CXE€Mbl BEHTWJIbHBIX IIpeoOpa3zoBaTesiel NOCTOSHHOTO TOKa B
MPOMBIIIJICHHBIX YCTAHOBKAX.

16. OcoGeHHOCTH AIIEKTPOCHAOKEHUSI DIEKTPOAYTOBBIX CTAJCIUIABHIBHBIX TI€Yed U
YCTaHOBOK.

17. OcoOEHHOCTH JJIEKTPOCHAOXKEHHUS CBApOYHOrO0 O00OpYAOBaHWS. BiusHHE peKUMa
paboThl Ha KAYECTBO AIEKTPOIHEPIUH.

18. CopeprkaHue CBETOTEXHHYECKOHM YACTH MPOCKTA MEKTPUICCKOTO OCBEIICHHUS.

19. OcHoBHBIC (pU3HUECKHE BETMYHUHBI, XapaKTEPU3YIOIIHNE dJICKTPHUSCKYIO HArPYy3KYy.

20. OcHoBHBIE MTOKa3aTeIN rPapUKOB IEKTPUIESCKUX HATPY3O0K.

21. OcHOBHBIE METOJIbl CBETOTEXHHUECKIX PACUETOB.

22. Knaccudukarus rpagKoB JIEKTPHUUYECKIX HArPY30K.

23. Metonpl pacdera 3JIEKTPHIECKUX Harpy3ok. O0i1acTu mpuMeHeHus!.

24. OcobeHHOCTH pacueTa 0THO(a3HBIX U MUKOBBIX HATPY30K.

25. 3aueM HY)KHO KOMIIEHCHPOBATh PEAKTHBHYIO MOIIHOCTH?

26. TlonsTre peakTHBHOW MOIIHOCTH. [loTpeOuTenn peak THBHONW MOIITHOCTH.

27. OCHOBHBIE HCTOYHHKH PEAKTHBHOW MOIITHOCTH U UX XapaKTEPHCTHUKH.

28. KongeHcaTOpHBIE YCTAaHOBKH JUTSI KOMIICHCAIIMH PEaKTUBHOW MOIITHOCTH.

29. TpuHnU KeHCTBYS U 00JIACTh MPUMEHEHUS] CHHXPOHHBIX KOMIIEHCATOPOB.

30. Cratuueckue peryaupyeMble HCTOYHMKHM PEAaKTUBHOW MOIIMHOCTH, UX MPUHIMII
JICCTBHS, CXEMBI.

31. KommneHcarus peakTHBHOW MOIITHOCTH B CETSAX CO CIEIU(PUICCKUMH HArpy3KaMH.

32. OcobeHHOCTH KOMIIEHCAIIMU PeakTUBHON MomHOCTH B ceTsx ¢ JICII.

33. YUem ompexaensercs TEXHUKO-dKOHOMHUYECKas A(P(HEKTUBHOCTh  KOMIICHCAIIUH
PEaKTUBHON MOITHOCTHU?

6. 51.B.08 HagesxxHocTh cHCTEM 3JIEKTPOCHAOKEHU ST

1. HapexHocTb 37eKTpocHaOKeHus. UTo 03HAYaeT «IIPOCTEHIIIHNI MTOTOK OTKA30B»?

2. Knaccuduxanus oTkazoB. OCHOBHBIE MOKa3aTeNId HAJE)KHOCTH AJIEMEHTOB U CHUCTEM
AIIEKTPOCHAOKEHHUSI.

3. DOkoHoMMuecKas OlleHKa HaJlexkHOCTUH. OCHOBHOM yiiep6 U yiepd BHE3AMHOCTH.

4. OcHOBHBIE TIOJIOKEHUS METOUK pacyeTa HaJIe)KHOCTH CUCTEMBbI SIEKTPOCHAOKEHUSI.

5. Mogenu HaAEeKHOCTH JUIsi BOCCTAHABIMBAEMBIX M HEBOCCTAaHABIMBAEMBIX CHCTEM
CHCTEM.

6. Jlaiite  ompeneneHue  pe3epBUpPOBaHHON  cuctembl.  [lepeuncnure  BUIBI
pe3epBUPOBAHUS SHEPTETHUECKUX cucTeM. KpaTHOCTh pe3epBUpPOBaHHS.

7. Tlopsinox moctpoeHUs: GYHKIHMA peakiuu IEKTPUYECKOW CETH M MOTPEOUTENs IMpH
OIIEHKE IOCJIE/ICTBUI HAPYILIEHHS KAYECTBA AIEKTPOIHEPTUH.

8. OcHoBHbIE TpeOOBaHUs, MPEABSABIAEMbIE K CXeMaM BHEUIHETO JJIEKTPOCHAOKEHUS.
Kakumu cmoco6aMu MOKHO MOBBICUTH HAAEKHOCTD MUTAIOLIEH ceTn?

7. 51.B.17 YnpaBieHue Ka4eCTBOM 3JIEKTPHYECKOI IHeprun

1. OObsicuure mMOHATHE «OJIEKTPOMAarHUTHAasE COBMECTHMMOCTb HOTpeOHTENs U
AIIEKTPUUYECKON CETH».

2. Kak HopMupytoTcs Bbiciine rapMoHUkH B cootBercTBUM ¢ OCT 13109-977

3. Haznauenue u npuHUIUN IeHCTBUS QUIBTPOKOMIIEHCUPYIOIIUX YCTPOUCTB.

4. Tumsl CHIOBBIX PE30HAHCHBIX (PMIIBTPOB M METOIMKA pacyeTa uX napaMeTpoB.

5. KoneGanus n npoBasnsl HanpsbkeHus. [IpHUrHBI M CTOCOOBI UX OTPaHUYCHHUSL.
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6. HecunyconmanbHocTh (OpPMBI KPHBOM HAmpsDKEHUS W TOKA. BimsHMe BBICIINX
rapMOHHUK Ha paboTy IEKTPONPHUEMHUKOB.

7. OrTknoHeHus HanpspkeHus. JlomycTumble OTKJIOHEHMsS HampsbkeHus. llepeunciure
TEXHUYECKUE CPEJICTBA PEryIMPOBaHNUS HAIIPSDKEHUS B CETH.

8. OObsacuuTe TepMuH «BcTpeuHoe perynmupoBaHue HAPSIKCHUSY.

9. Perymupoanue Hanpspkenus B cetsax 10-110 kB.

10. IlomepeuHass ® TPOAOJIbHAS KOMIIGHCANMS HANPSHKCHUS  KOHJICHCATOPHBIMHU
YCTaHOBKaMH.

11. HecummeTpust HanpspKeHUs], €€ IPUYMHBI M CIIOCOObI YCTPaHEHMUS.

12. Kak BiusieT MOIIHOCTH KOPOTKOTO 3aMBIKaHUS Ha OCHOBHBIC IMOKa3aTelIH KadyecTBa
AJIIEKTPOIHEPTUu?

2.1.3 [Ilepeuenv npakmuueckux 3a0anuil, GbIHOCUMBIX HA 6MOPOU Iman
20Cy0apcmeennozo IK3amena

1. 51.0.24 DuexkTpnyecKkne MalINHbI

1. [ecTunomtocHas acCMHXpPOHHAsl MalllMHA MUTAETCs OT TPEX(a3zHOMl CeTH ¢ 4YacTOTOMN
f1=60 I'u. Cxonpxenne Marmmabsl S=0,025. HaliTi yrioByr0 CKOPOCTb W 4aCTOTY BPAIIECHUS TTOJIS
craTopa u poropa. Kak n3mensarcs sty Benuunnsl pu yacrore 400 I'n?

2. B tabnuie npuBeneHa HOpMasibHasl XapaKTEPUCTHUKA X0JIOCTOr0 X0a TypOoreHeparTopa.
[IpencTaBuTh XapaKTEpUCTHKY B aOCOJIIOTHBIX €IMHUIAX IS IeHepaTopa ¢ HOMHUHAIbHBIM
HanpspkenneM Uy,=10,5 kB u 1,=175 A.

| 0 0,5 1,0 1,5 2 2,5 3,0

1

E” 0 0,58 1,0 1,21 1,33 1,4 1,46

3. MarHuTHBIH TOTOK MalInHbI TIOCTOSHHOTO Toka ®=0,8-102 B6 Ha nostoc. [TocTosIHHBII
koapdunuent k=158 (koHcTpykTuBHBIH KOo3(duuuent). [Ipu pabore B KadecTBe IBUTATEIIS
ANIEKTPOMArHUTHBIH MOMEHT mamuHbl M,y=45 H-m mpu wactote Bpamenus n=1500 o6/muH.
OnpenenuTh HAMPsHKEHUE JTBUTATEINS, €CJIM CONPOTUBIIeHUe 1ienu sskops R,=0,607 OM.

4. Ha pucyHke mHpeJCTaBl€Ha CXeMa COEJAMHEHHUS IEPBUYHBIX M BTOPUYHBIX OOMOTOK
Tpé€xdaznoro tpanchopmartopa Y/A (3Be3na — TpeyroyibHUK). OnpenenuTh rpyIny COeIMHCHUMA
TpaHcopmaTopa.

I=
m
o

o

@

[=x
[

3]

5. llpunumasi CHUHYCOMAANBLHOE paclpeAeNeHue WHIAYKIUU B 3a30pe, OMNpPEeIeNUuTh
OCHOBHOIl MarHMTHBI TOTOK AaCHHXPOHHOW MAaIIWHBI MPU COEJUHEHHH OOMOTOK CTaTopa
«3BE3/I0M», €CITM YHUCIO TOCIEI0BATeIbHO COCNMHEHHBIX BHUTKOB (ha3pl cratopa Wi=336 u
oomorounbli k03pdunment Kos1=0,96. Hanpsbkenune cetm U~=380 B, wacrora =50 Im.
W3BecTHO TakkKe, UYTO TMaJICHUE HAMPSOHKEHUS HAa COMPOTHBJICHUAX CTAaTOPHOH OOMOTKHU
cocTaBIsAOT 4% OT (Ha3HOTO HAMPSHKEHHUSL.

2. B1.B.09 DuexTpuyeckue CTAaHUMH H MOACTAHIUH
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1. Jlng cxembl 3aMeIICHHS, YKa3aHHOW Ha PHUCYHKE, OMPEAeNUTh TOK TpEX(dasHOro
KOPOTKOTO 3aMBIKaHHSI METOJIOM THUIIOBBIX KpPHUBBIX JUIsi MOMeHTa BpeMenu t=0,3 c. ba3zucusiit
TOK 16=5,0 KA.

OTtHOocuTenbHBIC OA3WCHBIC 3HAYCHUS

E’=108.1,6=02. x, =04

I'eneparop: — 2

C . E/=10.x.=20
Hncrema: ; .

Jlunus: X, = 0’8.

2. Cunxponnsii TypOoreneparop TB®-100-2 moakmodeH K cucTeMe OECKOHEYHOM
moinHocTH. Hanpsixenue cucrembl Uc=10 xkB. Mcnonb3ys BEKTOpHYIO AUarpaMMy CUHXPOHHOTO
reHepatopa (cM. pucyHOK), ompenenutb JJIC Bo30OyxaeHus B craTopHOM oOMoTke Eq, ecnu
regepatop padoraer ¢ Harpy3kod P=80 MBt m Q=60 MBA. HomuHanbHBIE TapaMeTpsbl
reneparopa: P,=100 MBrT, U,=12 kB, cos@.=0,8; x«=1,2.

q

L%y ¢

1 ilyxq

3. Jns pacu€THO# CXeMbl, NMPEICTAaBICHHONH Ha PHCYHKE, ONPENEIUTh IMEPUOIUYECKYIO
COCTABIISIOIIYI0 TOKa KOPOTKOTO 3aMBIKAHHSI METOJIOM THUIIOBBIX KPUBBIX JUII MOMEHTA BPEMEHH
t=0,3 c.

I'enepatop: Px=60 MBT;

cos ¢x=0,8;
Xy =0,2;
E. =113.

Us=10 kB.
Tpancopmarop: Sy=80 MBA;
Uu=10 xB;
Us:=115 kB;
U=8%.

13
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4. BeiOparb wu3MepuTenbHBI TpaHchopmaTOop TOKa Ha BBoAe 10 kB rimaBHOI
MOHU3UTEIBHON ToncTaHmu ¢ TpaHchopmatopamu TPJIH-40000/110 u kosddunueHTOM
3arpy3Kku B aBapuitHom pexume K;ax=1,4.

5. BbinonHUTE BEIOOP M IPOBEPKY COOPHBIX IIMH paclpeaenuTesbHoro yerpoiicrsa 10 kB
IpU JJIUTEILHOM MaKCHUMaJIbHOM TOKE Harpy3kd lumax=1400 A, ygapHOM TOKe KOpPOTKOTO
3aMbIKaHHUs  Iy;=26,6 KA, TEpPHOJUYECKOM TOKE KOPOTKOTO 3aMbIKaHUS 110=9,77 KA wu
PaCCTOSHUH MEXKIY OCSIMH OTMIOPHBIX U30JATOpoB 1=0,75M.

6. BriOparh rpynmnoBoil peakTop A OTpaHUYEHHUs] TOKA KOPOTKOTO 3aMbIKAaHHUS B LIETISIX
miecTd JMHUM, nuraromux notpedbutenn ot wmuH 10 kB PY. MakcumaneHbiii  TOK
MPOJIOJDKUTENBbHOTO peknMa kaxaol muHun 310 A. Tlepuonmyeckas cocTaBisitolias ToOKa
KOpOTKOTO 3amblkaHus Ha mmHax 10 kB PY B HawanmpHbli MomeHT BpemeHu 60,7 kA. K
YCTaHOBKE Ha OTXOJAIIMX JIMHUAX MIpUHUMaeTcs Beikitodarenb BB/TEL ¢ HomuHanbsHbIM TOKOM
oTkJIroueHus 20 KA.

7. PaccunTaTh 3a3eMIISIIOIIEE YCTPOMCTBO ToacTannu 35/6 kB ¢ ceTsiMu, paboTaromumMu ¢
M30JIMPOBaHHOM HeWTpanpio. Tok 3aMbIkaHus Ha 3eMTI0 Ha ctopone 35 kB — 8 A, Ha cTopoHe
6 kB — 25 A. CoOcTBeHHBIC HYXBI MOJICTAHIIMM MHUTAOTCA OT TpaHchopmaropa 6/0,4 kB ¢
3a3emiieHHOM HeuTpanpio Ha cropoHe 0,4 kB. EcrtecTtBenHbix 3azemuurteneit Her. [lnmomanb

noacTaniuu 18x8 M, yaenbHOe conpoTuBiieHrne rpyHTa 86 OM-M.
3. B1.B.10 DiekTpodHepreTuyecKue CUCTEMbI U CETH

1. Onpenenuth NOTEPU aAKTHBHOH M PEAKTUBHON MOIIHOCTH B JIByXOOMOTOYHOM
tpanchopmarope TLI-80000/220 mpu Harpy3ke S,—64 MBA.

2. Paccunrtarh nmapameTpsl pekuMa BO3AYIIHON JIMHUU JIEKTponepeaay AauHon 60 kM ¢
Harpy3koi Ha KoHIE 12=263 A mnpu kod3ddHIHeHTe MOIIHOCTH Harpy3ku C0S ¢2=0,8.

Hamnpspkenue B konne simanu U>=110 kB. JIuHMs BRITIOSHEHA CTallCaTIOMUHUEBBIME ITPOBOIAMU
AC-240/32.

3.  Paccuurathb PECKUM BO3I[y1].IHOﬁ JJUHUH  JJICKTpoIICpCaadyn, CxXeMa KOTOpOﬁ
MMpeACTaBJICHA HAa PHUCYHKC. Hany3KI/I 3a/laHbl B MCraBOJIbTaMIICpax. HanmeeHI/Ie HCTOYHHKA

nuraaus Ua=231 kB.
I, =40 km b I, =60 Kkm c

S, = 50435 S,= 36+28
4, OHpeI[eJ'II/ITB CCUCHUC ITPOBOJOB MaFHCTpaHBHOﬁ CCTU C HECKOJIbKUMH HAIrpy3KaMu I10
,Z[OHyCTHMOﬁ MOTEPEC HANPSKCHUA IPU YCIIOBUU MUHHUMYMaA pacxo/Jia METallJla Ha MPOBOJda CCTH.
PacuérHas cxema cetn IMMPpUBCICHA HA PUCYHKEC.

14
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n
o

Homunanenoe Hanpsokenue cetd — 10 kB.

Mapka npoBojaa — A.

Paccrosinue mexay npoBoaamu Ha orope D=1,5 m.
Pacrnionoxxenue nmpoBoJ0OB Ha ONOPE — O BEPIIMHAM PAaBHOCTOPOHHETO TPEYTrOJIbHHKA.
JINVHBI y4aCTKOB CETH:

11=2,0 xMm;

1>=1,5 xMm;

15=1,0 kM.

Harpysku ceru:

sp=2,7+j1,15 MBA,

sc=1,6+j0,78 MBA,

s¢=1,8+j1,02 MBA.

Homyckaemas motepst HanpspKeHUST AU 1on=5%U s

5. OnpenenuTh HauOOJIBIITYIO TOTEPIO HANPSHKCHHS B JICKTPUUYCCKON CETH HANPSHKCHHEM
35 kB. Cxema ceTu mpeicTaBjieHa Ha pUCYHKE.

A 1;=5 km 1,=4 xm ;=4 xm

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

Harpy3ku ceru:

Sb=Pp+jQr=4000+j2000 kBA;

Sc=Pc+jQ:=2000+j1500 kBA;

S¢=Pg¢+jQ4=4000+j3000 kBA;

Se=Pe+jQe=5000+j3000 xkBA;

Ha yuactkax 1 u 2 nuHuMM OBYXUENHbIE, @ HA YYaCTKaxX 3 U 4 — OJIHOLEIIHBIE.
AKTUBHBIE Y HHyKTUBHBIEC COMPOTHUBIICHUS OJTHOM 1I€TIH YYaCTKOB CETH:
r1=0,99 Om; x1=2,03 Owm;

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

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

rs=1,224 Om; x4=1,684 Owm;

6. OmnpenenuTh NapamMeTpbl CXEMbl 3aMELICHMsI BO3IYLIHOM JIMHUM DJIEKTpoIepenadn
HOMUHaNbHBIM HanpspkeHueM Uuou=110 kB mnporsokénHocThio =35 kM, BBIOTHEHHOH
npoBojamu  AC-185/29 wa onHouenHbix Il-00pa3HeIX omopax ¢ TOPU3OHTAIBHBIM
pacnojio)keHueM npoBoaoB. IlpuBectn cxemy 3amelieHus. BplUnMCIUTB 3apsiHBIA TOK U
3apsHYI0 MOIIHOCTD JIMHUU.

15



7. OmnpenenuTs mNapamMeTpsl YHOPOHIEHHOW CXEMBl 3aMeIleHUus TPEXOOMOTOYHOTO
tpanchopmaropa TJITH-25000/110.

8. Ompenenuth TNapaMeTPbl YIOPOIIEHHOW CXEMbl 3aMEUICHUS JABYXOOMOTOYHOTO
tpanchopmatopa TAH-16000/110, nmpuBeneHHBIC K CTOPOHE BBICIIETO HATIPSIKCHUS.

9. OmnpenenuTh MapamMeTpbl CXEMbl 3aMELICHMs] KaOEIbHON JMHHUM 3JIEKTpOIepenadyu
HOMUHAIbHBIM HamnpsokeHueM Uyon=10 kB mporspkénnocThio 1=3 kM, BBINIONHEHHOW Kabenem
Mapku AAIBYy (3%x120). [IpuBectn cxemy 3aMenieHus. BorancauTs 3apsaHbIA TOK U 3apsIHYIO
MOILHOCTb JINHUH.

4. B1.B.11 Pejieiinasi 3amura ¥ aBTOMATH3AIUSA YJIEKTPOIHEPTreTUYECKUX CUCTEM

1. Ot mwuH 1exX0BOo NOoJCTaHIUU MuTaeTcs AByxTpancdopmaropuas KTIT 2x1000/10.
Tpanchopmaropsl BKIHOUYEHBI IO CXeMe, ToKa3aHHOM Ha pucyHke. Tum tpancdopmaropo TM3-
1000/10 manpsokenuem 10,5/0,4 kB, Uc=5,5%. I'pynna coequnenus Y/Yo. Koaddurment
Tpanchopmanuu Tpanchopmaropo Toka 100/5.

. 1
CompoTHBIIeHNE HYIEBOI MOCIENOBATEIBHOCTH Z ) = 3 zY =0,0270m.

Harpyska cexiuu Syarp.c=0, 7 Suom.1p.
PesynpTupyroiiee CONMPOTHBICHUE CHCTEMbI B TO4Yke Ki B MHHHMAJIbHOM pEXKHUME
Xemin=0,8 OM, B MakcUMaJIbBHOM pexxuMe Xcmax=0,5 Om.

TpeGyercs:
1) paccuuTaTh YCTaBKM MaKCUMaJIbHON TOKOBOM 3aIlUThI;
2) MIPOBEPUTH UYBCTBUTEIBHOCTh MAKCUMAIBLHON TOKOBOM 3aIlIUTHI.

[NoACHAOINAL CREMA

K b 10 1B
o
~ 18 kB
o B/E BEIOTEOHATEE
L]
Eal
M
L MAKCHMATEHAT TOKOEAT

Tal-A TAl-C Ka2
| L 2AIT[HTA
100/5

ACET-3x50 KabemHan M
1=05 xm

T Sarpra

Kaz
0T OyHO(asHER
SAMEBINAHMI
OF1 f Kz TA2 Ha cropore 0.4 ¥B

2. C muH 1exoBO# MOACTAHIINY 3allUTaH CHHXPOHHBIN ABUTaTenh MOITHOCTRI0 1000 kBT
u HanpspkeHueM 10 kB o cxeme, nokazaHHoOi Ha pucyHke. MUHUMAaNbHBIH TOK TpéX(azHOTro
KOPOTKOTO 3aMbIKaHus 0T cuctembl paBeH 7000 A, kpaTHOCTh mycKoBoro Toka K;=6,5.
Kosddunuent Tpanchopmanuu Tpanchopmatopa Toka 100/5. EMKOCTHBIN TOK Ha CEKIMH IUH
Ic=3A. [IBuratens npeaHazHadyeH Ui camo3amnycka. Tpedyercs BpIOpaTh U pacCUUTATh YCTABKH
3alIUT OT KOPOTKUX 3aMbIKaHUH, NEPETPY3KH, 3aMbIKAHUI Ha 3€MJIIO.
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10 (6)xB

(e

Tal-A| TAl-C

9

~

Ka2
TA2 D

Kal

3. Ha mmnsr 10 kB 11eX0Bo# moicTaHINy BKIFOYE€HA KOHJCHCATOPHAS YyCTAHOBKA THUTIA
YK-10-1800 momaocThio 1800 kBap. MUHUMABHBIH TOK TPEX(PA3HOTO KOPOTKOTO 3aMBIKAHUS
Ha mmHax 10 kKA. Cxema BKJIFOYEHHST KOHJEHCATOPHOW YCTAaHOBKH MPUBEJICHA HA pUC. 7.
Koaddumment tpanchopmanuu tpanchopmatopos Toka 300/5. Cxema aBTOMaTHKA
MpeHa3HayeHa JUIsl BKIOYEHHs U OTKJIIOUEHHUsI KOHIEeHCATOpHOM OaTapen B (QyHKIIMH
HapPsHKEHUS.

TpeOyeTcs: paccuuTaTh YCTaBKH PEJIEHHOW 3allUThl W aBTOMATHKH KOHJIEHCATOPHOU
YCTaHOBKH.

HDHCHS}OH.[&H CEEMA

~ 18 kB hmer 10 ¥B
j___ m ﬁ B/e EREMOYATETE
™1 Kal KEAd
[ [
L L
KAZ — IulapcHMamEHas TOKOEaT
K3 KAS 2AI[HTE, TOKOBAA OTCEYFA
TAl-A TAl-C ! [l
4494 = Y
I oy »l
TAl-B |
PVt (1)
PVA VleMepHTENEHEE
_/'v'\_®7_ mpmBope
PVA :
E E E TA2-C
a ol o1
TA2-A TAZE
CHC HATHSAIHA
SAMEIMAMIA HA SEMITED

Konpencaropaas
FCTAHOEKA

L] eTm HaTpTs cHma

KVA | y SAITHTA 0T MOBLITEHHA
m Rl E ‘HATTTE EHHA
L ]
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4. llexoBas MOJCTAHLIMS UMEET OJMHAPHYIO CEKLIMOHUPOBaHHYIO cuctemy muH 10 kB. B
HOPMaJIbHOM PEXHUME CEKLUU pabOTaIOT pa3AeiibHO, CEKLMOHHBIN BBIKIIIOUATENIb OTKJIIOYEH U
HAXOJUTCSl B aBTOMAaTHYECKOM pe3epBe. MakcumanbHas Harpyska nojactanuuu S=90 MBA,
koahuiment Ttpanchopmaruu TpaHcpopmaTopoB Toka 2000/5. Hawmbombimas BbIAEpKKA
BPEMEHU PEJICHHON 3aIUThl HA OTXOAIINX JUHUAX — | C; 3alIUThl MUHUMAJIBHOTO HAIIPSDKEHUS
— 0,5 c; Bergepxkka Bpemenu AlIB Ha nutaromumx muausx — 1,5 c.

MuHMMaIbHBIA TOK TPEX(Pa3HOTO KOPOTKOro 3amblkaHus Ha muHaX — 10 KA (Xcmin=0,61
Om).

Cxema nutanust coopubix muH 10 kB moacranmmm nokazana Ha puc. 1. Cxema ycTpoiicTBa
ABP Ha cekIMOHHOM BBHIKJTIOUATEsIE TTOKa3aHa Ha puc. 2.

Tpebyercs:

1) BoIOpath ¥ paccunTaTh YCTABKH 3aIUT HA CEKIIMOHHOM BBIKITFOUATEIIC.
2) Paccumrath ycTaBku pese B cxeme ABP.

TMogeuarnias cxesme. Tovasne yemn. Jlemi Haipasceris.
Mycroene apzain AG8F.

[MoACHAROIAA CXEMA Lems gampawerma ABP

A s or TV1
Q2 @ [15 Q4 2 b £
18 (6) kB KVl T | %]
-3 Py T [ l [
L L

1 @ Q8 ( KF1
TAl TA2 D
V2
a

a

TV1 oT TW2
- L -
ToKOERIE [TETH Kv2 Kv4d
TAl [] ] []
4 Eat o M
TA2 L M
- = L
PAY
W

Cxema IyCcKOBRIX OpraHoe ABP

k [TIHHKH [HTAHEA B
s SR Beml . SF]T 3BTOMAT
i kvi kval pEVZ L gpy.
Ll aaanag ; —]
e AEP e
Brom 2
SR ;----v----- VTR
3l Kvz kver o KVLG kIl
U —
: KV
| KF2 i : ABP Ha Il cesanpm
el — L T K12
SR Kooz KQL4 KB
5 H“ i {_“J: i_"j D Pene bmoxapoeim
Komou pexmma
MO %
Hi | Ba
GogE|Ome | 1 |1 [T e
s |-00"[-45"| o' w43
1-2 ® | =
3-4 * | o=
5-F 3 e E
Puc. 1
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+EC Omepapnueree yeny, Tleny cusnanidongi. _EC

SF2 LI THEE FIIPAEIEHEA H
ABTOMAT

Bromoderme or ABP

Pene nonmos ernia
"Oriemotern”

KNS
YATS QS .

L} mfﬁ%sj Lem ExmoueHHT

032 L]ema oTHIHIHEHHA

Pene nonoxemia

"Bromouena”

O TR EHHE

SaIETOR
,KL—|3 DAk cHmMAnEHAT
L] TOKOEST SAIT[HTA
K
KQC:1 '_____QQ___1

! | Pene domccampm
: TI0JI0CE EHIA

| EBEICTEOHATENLL

I

Jlanma "OTmoaesn”

Jlanma "Brmoeno”

Jlanma
"Brnnmoep He mTomEIT"

KQT:2 KQCs 77 | B HonTp ore menei
S o E YTIpaBIeHHA
L I

5. B1.B.12 DnekrpocHabxeHne

1. Tpebyercst onpeAeIuTh CeYeHUE KOHTAKTHOTO MPOBOIAa B KOHTAKTHOW CETH TpamBas Ha
y4acTke JIMHOM 5 kM. [luTaHue KOHTAaKTHOW CETH OT TATOBOW IMOJICTAHIIMK OJHOCTOPOHHEE.
Wurepsan nsmwxenus — 2 muH. Tok ydactka cocrasiseT l,=1000 A.

2. BpiOpaTh 4HCIIO U MOIIIHOCTh arperaTtoB TATOBOM MOJACTAaHIIMU TPaAMBAHOTO JBHXKEHUS,
KOTOpasi MUTAaeT KOHTAaKTHYIO CEThb MPOTHKEHHOCThIO 5 kM. Tunm TpamBaeB — T-3, uHTepBan
IBUKEHHS — 2 MUH. [IpUHATH HEHTPaIN30BaHHYIO CUCTEMY AJIEKTPOCHAOKEHHUSI.

3. B Tabmume mnpuBEACHBI BEIOMOCTH JJICKTPONPUEMHUKOB BOJOYMJIBHOTO —IieXa
Hanpsbkennem 380 B.  3amaHbl  KOIMYECTBO M CAMHUYHAS ~ MOIIHOCTh  KaXKJIOTO

ANEKTPONPUEMHHKA, ero Kod3pduiumeHT ucnoap3oBanus Ky, koddhduimeHT mMonHocTH COS ¢ U
MPOJIOJDKUTEILHOCTD BKIItoueHus [1B.

Ne HanmenoBanue Komn-Bo Paow, K oS @ 1B, %
kBT

1. Cran rpy0oro BonoueHuUs 6 200 0,7 0,7 100

2. CraH cpeHero BOJIOYEHUs 5 120 0,7 0,7 100

3. CTaH TOHKOI'O BOJIOYEHHUS 10 40 0,6 0,6 100

4, Kpan MocToBoii 4 80 0,5 0,5 25

5. CaapouHnsbliif TpaHchopmaTop 3 100 0,4 0,5 40

6. Bentunsitopsl 4 30 0,7 0,7 100
[Tnomiae mexa 7200 M2, ViesapHast IUIOTHOCTh OCBETUTEIBHOM Harpy3ku 158",2, cos o=1.
Tpebyercs:
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1) Ompenenuts pacy€THBIC ICKTPHUYCCKUAE HATPY3KHU, UCIIOIB3YSI METO]I YIIOPSI0UCHHBIX
Jarpamm.

2) BplumcIHTh CyMMapHYH MOIIHOCTh KOH/ICHCATOPHBIX YCTAaHOBOK HanpsbkeHrueM 380 B
s obecrieueHus tg Ponr=0,3.

3) OmnpenenuTb SJKOHOMUYECKH LEIeCO00pa3HOE YUCIIO [IEXOBBIX TPAHC(POPMATOPOB.

4. B Ttabnume mNpUBEACHBI BEAOMOCTh JJICKTPONPUEMHHUKOB KY3HEYHO-TIPECCOBOTO
otaenenus Hanpsokenuem 380 B. 3amaHbl KOJIMYECTBO M €AMHUYHAS MOIIHOCTH KaXKJI0TO
AIEKTPONPUEMHHKA, er0 KOAPPUIIUEHT UCToab30BaHus Ky, k03QQuIreHT MouHocTu COS ¢ |
IIPOJIOJKUTENBHOCTD BKItoueHus [1B. Ykazanbl oqHO(a3HbIE 3IEKTPONPUEMHUKH.

HaunmenoBanue PHOM, Kon-Bo Ku Cos ¢ 11B.%
3JIEKTPONIPHUEMHHUKOB kBT
1. MOnOT KOBOYHBIH 28 5 0.5 0.7 60
2. DIeKTpUYECKUE IeUn Uab 25 2 0.7 10
- DJICKTP | Ubc 15 3 0.6 1.0 100
comnpoTuBiieHus (0HO(hA3HBIC): Uca 20 1 07 10
3. Ipecchl KPUBOLIUIIHBIE 22 8 0.6 0.6 60
4.BeHTUIISATOPHI 12 2 0.8 0.8 100
5. Kpan MocToBoii 30 1 0.4 0.6 25
ITmomane otaenerns 300 M2, YienbHas IUIOTHOCTH OCBETHTEIBHOM Harpy3ku 1587,2,
cosp=1.
Tpebyercs:
4) OrnpenenuTh pacuETHBIE JICKTPUUESCKUE HATPY3KH, UCIIOJIB3YS METO T YIIOPSI0UEHHBIX
JTUarpaMM.

5) BbIYHCIATH CYMMapHYIO MOIIHOCTH KOHJCHCATOPHBIX YCTAaHOBOK HampsukeHneM 380 B
tst obecrieueHus tg Qonr=0,3.
6) OmpeneauTh SKOHOMHUYECKH IEIECO00pa3HOE YMCIIO EXOBBIX TPaHC(HOPMATOPOB.

5. Ha pucyHke mnpuBelIeHa pajuainbHas cxeMa slieKTpocHaOkeHus. KabOenbHas ceTh
BbITIOJTHEHA Kabemsimu Mapku AAILIBY, yciioBust IpoKIIaaKy — B BO3IYXE.
HcxonHbie qaHHBIC:
a) s neuratens M1 Ppy1=400 kBT, cos ¢=0,7.
6) ma PII1 P,1=100 kBT, cos ¢=0,6.
B) s PI12 P,2=200 kBT, cos ¢=0,7.
TpeGyercs:
1) BriOpath ceyenus kabeseit 1 aBTOMAThI, yKa3aHHBIC Ha CXEME.
2) PaccuuTaTh TOKH KOPOTKOTo 3aMbikaHus B Touke K1 (X~0).
3) IIpoBeputh BHIOpaHHBIC aBTOMATHI IO TOKAM KOPOTKOTO 3aMbIKAHHUS.

@T‘MB-IOOOIIO

0,4 KB Al\fm
|A2 |A3 |A4
T TIT]
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6. Ha pucynke mpuBezeHa MarucTpajibHas cxema osiekTpocHaOxenus. KabenbHas ceth
BbIMOJTHEHA KaOenmsimu Mapku AAILLBY, ycnoBust mpokiagkd — B Bo3ayxe. JUIMHBI JMHUMA
[I0OKa3aHbl HA PUCYHKE.

HcxonHble nanHbIe:

a) mns peuratens M1 P nom1=400 kBT, cos ¢=0,8,

6) ms geuratens M2 P nom2 =250 kB, cos ¢=0,7,

B) /Ui neuu conpotusienus P Hom = 200 xBr.

Tpebyercs:

4) BeiOpaTh ceueHus Kabeiel 1 aBTOMAThl, yKa3aHHbBIC Ha CXEME.
5) PaccuuraTh TOKM KOPOTKOTO 3ambikanus B Touke K1 (X~0).
6) IIpoBepuTh BHIOpaHHBIC ABTOMATHI 110 TOKAM KOPOTKOTO 3aMbIKAHUSI.

7. PaccuuTaTh M MOCTPOUTH IJIEKTPUUYECKUE XAPAKTEPUCTUKU AYTOBOW CTAJICIIABHIIBHON
neun [[CII-12. Hampsbkenue Ha BBIBOJAaX BTOPUYHOTO HAMPSHKEHUS MEYHOTO TpaHchopmaTopa
Unn=280B.

AKTUBHOE M PEaKTUBHOE CONPOTHBIIEHMS MedHoro TpaHcdopmaropa: Xmp=4,92:10% Om,
ry=1,07-10* Om; aKTUBHOE U MHIyKTUBHOE CONpPOTUBJIeHHs KopoTkoit cetu JCIL: re=9,7-10*
OM, Xc=28,46:10* OM; akTHBHOE U WHIYKTUBHOE COTIPOTHUBJIEHUS JPOCCEIS: Xﬂp=16,7~10'4 Owm,
rp=0,27-10* Om.

HomunHaneHas MontHocTh neun — 4 MBA.

[Meunoii Tpanchopmatop tumna ITIITK-6300/10-72.

JIuneiHbIi BTOpUUHBIN TOK 1=8,22 kA+20%.

8. K mmuam PY 10 B mnoaxmoueHo Tpu mpeoOpazoBarens. Cxema NUTaHUS
npeoOpaszoBaresneil Toka nokazaHa Ha pUCYHKE, UCXOHbIE TaHHbIE PUBEACHBI TaM XKe€.

Yucno a3 BempsiMiiennst m=6.

TpeOyeTrcsi oOLEHUTh ypOBEHb BHICIIMX TapMOHWK Ha muHax 10 kB wu caenmats
PEKOMEHAALNN TI0 CHUKEHUIO YPOBHSI TAPMOHUK.

U=110 ¥B . 4 5,=2500 MBA
§=25 MBA
T1 u;=10,5%
U=10 xB S, =300 MBA {,

S=10MBA |3=63MBA | S5=4MBA
T2 T3 T4

U, =10% u;=35,5% ux=35,5%

e | [a] [Be

S =75 MBA Sp=5 MBA Sp=3MBA
cos =07 cos#=0,8 cosw=08

9. K mmaam PY 6 kB mnoagkmoueHo nBa mnpeoOpasoBarens. CxemMa mUTaHUS
npeoOpaszoBareneil Toka Moka3aHa Ha PUCYHKE, TaM e MPUBEJICHbl UCXOJHBIE JaHHbIe. Yucio
¢a3 BeimpsMIIeHUs M =6.

Tpebyercs:
- oTpeenuTh KOA((OUIIMEHT UCKaXKEHUS CHHYCOUIaTbHOCTH HANPSKEHUS Ha MUHAX 6 KB;
- OTpeNIeTUTh HEOOXOJUMYIO MOIITHOCTh KOHJACHCATOPHBIX YCTAHOBOK JIJISI CXEMBI.

10. K cexkuun mun PY 10 kB moakmiodeHsl 1Ba mpeoOpazoBaTenss U TPU CHHXPOHHBIX
nsurarens. CxeMa NOAKIIIOUEHHUS M UCXOIHbIE JaHHbIE IPUBEIEHBI HA PUCYHKE.
Tpebyercsi:
1) Ompenenuts KOIPPHUIUESHT HCKAKEHUS CHHYCOUIAIBHOCTH Ha cekiuu 10 kB u orieHuThH
ero coorsercreue ['OCT 13109-97.
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2) OmpeaenuTh MOIIHOCTh KOMIICHCUPYIOIIUX YCTPONCTB M3 yCI0BHs oOecnieucHus tQ
(PonT:0,4.
3) OreHUTh BO3MOYXKHOCTD MOAKIIOYCHUS KOHICHCATOPHBIX YCTAHOBOK K IiHaM 10 kB .
U=10 kB & 8,=300 MBA

5:=2.5 MBA | 5,=4 MBA

Tl T2
U=15,5% U,=5,5%
11 11
™1 =]
S, =1,6 MBA S, =3 MBA P, =Py = By = 630 KBT
cosw=0,7 cos =07 cos =07

11. Paccumrarh pacxosa 3JIEKTPO’HEPIHMH HA BBINOJHEHUE OCHOBHBIX TOPHBIX paloT.
[lepeueHb TOPHOTEXHUYECKOTO OOOPYIOBAaHUS M €ro XapaKTEpPUCTUKU MPUBEICHBI B TaOJIHIIE.
[TpoaomxkuTenbHOCTh paboyeit CMEHBI — § YacoB.

I'opHble paboThl, K-go DHepreTuyeckue IIpon3BoaCTBEHHBIE
MEXaHU3MBI XapaKTePUCTHKU MO0Ka3aTeiu
Bckpplinbie paboTsl W =0655+ 993 _ 3
SIII-10/70 2 o SO Mew=5000 m
JI0OBIYHBIE paGOTHI B 103 E=5M°
OKTI-5A > W,, = £ 0,028+ 1, Iev=2000 w3
BypoBsie paboThI 4 W, =26+ 2,54 V6=0,13 “\uu
CBIII-250 ! V, [ev=60 M
\ Np=0,85+0,95
31-10° =0,5+0,75
— nH 1 1
- W.=— "
Bonmootnus o " 1,270 /...
mplu
H=300 m

12. Paccuurats HapyxHoe ocBenieHue np. K. Mapkca ¢ HHTEHCUBHOCTBIO ABMKeHus 1200
mamr/yac. [llupuHa mnpoeskeld dYactu cocrtaBisier 18 ™. PacnonokeHue CBETHIHBHUKOB
JIBYCTOPOHHEE (110 00erM CTOpOHAM MPOCIEKTa) Ha/l MPOe3Ken YacThIo.

6. 51.B.08 HagesxxHocTh cHCTEM 3JIeKTPOCHAOKEHU ST

1. CpaBHI/ITb HaJIEKHOCTD ABYX CXEM BHGKTpOCHa6)KCHI/I$I, MMpEACTAaBJICHHBIX Ha PUCYHKC.
3a,Z[aHLI KOJIMUECTBEHHBIC OICHKU HaJEKHOCTHU (r[apaMeTp IIOTOKa OTKAa30B W M CPCAHCC
BpEMs BOCCTAHOBJICHUS TB) " MapaMeTpbl OTACIBbHBIX 3JICMCHTOB:

1 — siyeiika PY 10 kB: ©1=0,05 Yrop,
Ts1=8 4,
2 — xabenb: ©2=0,04 Y romrom),
Tg=10 u,
=200 M,
3 — tpanchopmarop: ©3=0,02 ron,
Te3=5 u.
Tpebyercsi:
1) Onpenenuth BeposATHOCTH Oe30TKa3HOM padoThl (=1 rom) Pc(t) u mapamerp moroka
OTKa30B )¢ /Ui 00EeUX CXEM.
2) CpaBHUTH HAJAEKHOCTH MPUBEIEHHBIX CXEM.
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2. CpaBHUTh HAJIG)KHOCTh JIBYX CHCTEM OJJIEKTPOCHAOKEHHS (CM. PHCYHOK) TIO
[IOKa3aTesiM: BEPOSITHOCTh 0e30TKa3HOil pabotsl Pc(t) mpu t = 1 ron, mapamerp mortoka
0TKa30B ()¢ U cpe/iHee BpeMs BOCCTaHOBJIEHUS TBC.

HWcxonabple maHHbIE:

1 - sieiika PY 10 kB:  ©1=0,05 /1oy,
Ts1=8 4,

2 — xabens: ©2=0,04 Y (ron1m),
Te=10 4,
=200 w,

3 — TpancdopmaTop: ©3=0,02 Y:on,
TB3=5 .

3. OnpenenuTh CHEAyIOIIMEe OLEHKH HAaJAEKHOCTU IJIsi CUCTEMBI AJIEKTPOCHAOKEHMUS,
MPUBEJICHHON Ha PUCYHKE: BEPOSTHOCTHh 0e30TKa3HO# pabothl Pc(t) mpu t = 1 ron, mapamerp
MOTOKa OTKAa30B {)C ¥ CpeIHEE BpEMsI BOCCTAHOBIJICHHS TBC.

Hcxonnple naHHbIE:

1 - sieiika PY 10 kB:  ©1=0,02 Yy,
Ts1=20 u,

2 — xabenb: ©2=0,04 Y (ron1m),
Tgr=8 4,
L=400 m,

3 — Tpanchopmarop: ©3=0,02 Yron,
Ty3=15 4.

4- apTomar ©4=0,015 Yron,

TB4=3 4

4. Cucrema 3JCKTPOCHAOKEHHS COCTOMT M3 S5 TMOCIEIOBATeIbHO COCAMHEHHBIX
sneMeHTOB. MHTeHcHMBHOCTE 0TKa30B it Q1 0,5 1/rox, mrs QS1 0,32 1/ron, nns xaObenbHOM
muaunn KL 3,5 1/roxa, mns QS2 0,64 1/ron, nis Q2 0,001 1/rox. Cpennee BpeMsi BOCCTaHOBIICHHS
it QL — 16 4, msa QS1 — 8 4, s kabenpHOM muaMK KL — 15 4, musa QS2 — 6 4, ms Q2 — 12,5
q,

Onpenenuth WHTEHCUBHOCTH OTKA30B CHCTEMBI, CpEeJHEE BpEeMs BOCCTAHOBIICHUS,
cpenHee BpeMs 0€30TKa3HOM paboThI, BEPOSITHOCTh 0€30TKa3HOU pabOTHI B TEUEHUE T0/1a.

| Q1 QS1 KL QS2 2
| N !
L1 | ~N
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5. Paccuutath mapameTpbl HAAEKHOCTH ABYXTPaHC(HOPMATOPHOH MOJCTAHIUU C
YIIPOLIEHHOH 01049HO# cxeMoil. IHTEHCUBHOCTH OTKa30B A U CpeHee BpeMsl BOCCTAHOBJICHUS T3
COCTaBJIAIOT:

JUIsl OJHOLICTIHOM BO3JAYIIHOW JIMHUU

10 km 13 Km anekrpornepenaun 4 = 0,08 1/rox Ha 1 KM,
a1 a2 =8
JJIA  BBICOKOBOJIBTHOI'O BBIKJIFOYATCIIA

A2=0,02 1/rom, tg =7 4

i tpancdopmaropa ¢ BH 110 kB
B T2 4 =0,03 1/ron, 75 = 30 u;

IUI1  HU3KOBOJBTHOTO  BBIKIIOYATENS
A=0,051/ron, 15 =5 4.

Q3 Q4

Qg

[}

v

OnpeneJme HHTCHCHUBHOCTb OTKA30B CUCTCEMBI U CPCIAHEC BPEMA BOCCTAHOBIICHU .

2.1.4 Ilepeuenv pexomenoyemoit 1umepamypol 011 HOO20MOBKU K 20CYOAPCHIEEHHOMY
IKIAMENY
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5. [Ilankos, b. B. Teopust cucteM M CHUCTEMHBIH aHaIMU3 JUIS JIEKTPOIHEPIETUKOB !
yuyeOHUK M mpakTukym i By30oB / b. B.Ilankos, A.JI. KynmukoB. — 2-e u3a., uchnp. u
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ISBN 978-5-9916-8148-3. — Tekct : osnekrponnsiii // OBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/452082 (nara obparienus: 17.09.2020).

20. Xpymes, 0. B. DiekTposHepreTHYeCKHe CHCTEMBI H CETH. DJICKTPOMEXaHUICCKHE
MepexoIHbIC Tpolecchl : yuyeOHoe mocobue amsa By3oB/ HO. B. Xpymes, K. U. 3anonoBHUKOB,
A. 1O. IOmkoB. — MockBa: WM3marensctBo  HOpaiit, 2020.— 153 c.— (Bricmiee
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Kkypc). — ISBN 978-5-534-05408-8. — Tekcr : snekrponunsii // ObBC HOpaiit [calfT]. —
URL.: https://urait.ru/bcode/438973 (mata ooparmienus: 17.09.2020).

23. CrapmuHoB B.A., Dnekrpudeckas 4acThb 3JMEKTPOCTAHLMN M MOJCTAHIMKA : yueOHOe
nocobue / CrapmunoB B.A. - M. : U3garensckuit jom MOU, 2019. - ISBN 978-5-383-01261-1 -
Texct : onextponnsiii // 3BC "Koucynprant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012611.html (mxata obpamenus: 17.09.2020). -
Pexxum noctyna : o moamnucke.

24. KyaunoB, A. A. TemnoBble snekTpuueckue craHuuu. CxemMbl M 00OpyHOBaHHE :
yuebHoe mocooue / A. A. KymunoB. — Mocksa : UTHOPA-M, 2020. — 325 c. — (Bricmiee
oOpaszoBanue: bakanaBpuar). - ISBN 978-5-16-004731-7. - Tekct : snekrponHsid. - URL:
https://znanium.com/catalog/product/1080999 (mata oOpamenus: 17.09.2020). — Pexum
J0CTYyIA: 10 TOJIHCKE.
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https://znanium.com/catalog/product/549322
https://magtu.informsystema.ru/uploader/fileUpload?name=4012.pdf&show=dcatalogues/1/1532640/4012.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4012.pdf&show=dcatalogues/1/1532640/4012.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3501.pdf&show=dcatalogues/1/1514309/3501.pdf&view=true
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
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119364/1050.pdf&view=true
https://urait.ru/bcode/438973
https://www.studentlibrary.ru/book/ISBN9785383012611.html
https://znanium.com/catalog/product/1080999

25. bamakoB FO.H., IIpoekTupoBanue cxeM 3JIEKTPOYCTAaHOBOK : ydeOHOE TocoOme st
By30B / bamakoB FO.H. - M. : Uzparensckuii nom MOU, 2017. - ISBN 978-5-383-01151-5 -
Texct : onekrponnsiii // 3BC "Koucympranmt crymenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011515.html (mnata obpamienus: 17.09.2020). -
Pexxum noctyma : 1o noarnucke.

26. Hemuposckuii, A. E. DinexTtpooOopymoBaHUE OSICKTPUYECKUX CETeH, CTaHIHHA H
noJicTaHiui : yaeonoe nocodue / A. E. Hemuposckuid, 1. 10. Cepruesckas, JI. }0. Kpensiesa.
- 4-¢ w3n., nom. - Mocksa : Bonorna : Uadpa-Umkenepus, 2020. - 174 c. - ISBN 978-5-9729-
0404-4. - Tekct : snekrponHbrit. - URL: https://znanium.com/catalog/product/1168656 (marta
obpamenus: 17.09.2020). — Pexxum ocTyma: 1mo moIm1cKe.

27. Kproukos W.I1., Dnexrpudeckast 4acTh AJIEKTPOCTAHIMH U noAcTaHuii. CripaBovHbIe
U METOJIMYECKHE MaTepHallbl IJ1s1 BBIOJIHEHUS KBATM(UKALMOHHBIX padoT : y4eOHO-CIIPaBOYHOE
noco6ue st By30B / Kproukos W.I1. - M. : U3natensckuii mom MOU, 2019. - ISBN 978-5-383-
01270-3 - Tekcr : anekrponssii // DBC "KoncymeranT crymenrta" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012703.html (mata oopamienus: 17.09.2020). -
Pexxum ntocTtyma : o noanucke.

28. IlanoBa, E. A. [IpoekTupoBaH#e CUCTEM OTIEPATHBHOTO TOKA AJIEKTPHUECKUX CTAHIIHIA

U nojicTaHIuy : yue6Hoe nocooue / E. A. Tlanoa, A. B. Bapranosa, A. B. Manadees ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 anektpos. onTt. auck (CD-ROM). - 3arn. ¢ tuTyn. skpana. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3383.pdf&show=dcatalogues/1/1139
240/3383.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1016-4. - Cenenus goctynHsl Takke Ha CD-ROM.

29. PeneiiHas 3amuTa W aBTOMATH3alMs DJICKTPOIHEPTETUUECKHX CHCTEM : YydeOHOe
nocooue / B. U. bupronun, A. H. T'opnos, 1. B. Kynenuna [u ap.]. — Mocksa : UTHOPA-M,
2020. — 197 ¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-015811-2. - Tekcr :
anexktpounsii. - URL: https://znanium.com/catalog/product/1058880 (mata oOpareHwus:
17.09.2020). — PexxuM H0CTYyIIA: IO IMOAIUCKE.

30. Peneiinas 3ammura 3JIEKTPOIHEPreTUUECKUX CHCTEM : yueb. mocodue / M.B. Anapees,
H.IO. Py6an, A.A. CyBopoB [u ap.] ; ToMmckuii HOTUTEXHUYECKUN YHUBEpCUTET. - ToMck : M3a-
Bo ToMckoro monutexHuueckoro yauepcutera, 2018. - 167 c¢. - ISBN 978-5-4387-0796-7. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1043860 (maTa oOpamieHwus:
17.09.2020). — PexxuM H0CTYyIIA: IO IMOAIUCKE.

31. [IpoexkTupoBaHne IEKTPUIECKOTO OCBeleHus : yueOHoe nmocodue / b. 1. 3acnmasen, A.
W. XKnanos, I'. b. benbix u ap. ; MI'TY. - Marautoropck, 2017. - 1 anektpoH. ont. auck (CD-
ROM). - 3ar. c TUTYL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138
505/3900.zip&view=true (mara ooOpamenus: 14.05.2020). - MakpooObekT. - TekcT
ANIEKTPOHHBIN. - CBeAeHus nocTynHbl Takke Ha CD-ROM.

32.0mnoneBa, I'. H. DnekrpocHaOXeHHE MPOMBIIUICHHBIX NPEINPUITUA U TOPOIOB:
VYyebnoe nocodue / Ononera I'.H. - Mocksa :1JI ®OPYM, HUIl UHDOPA-M, 2017. - 416 c.
(Boiciee o6OpazoBanue) ISBN  978-5-8199-0653-8. - Tekcr : anekrtponnsii. - URL:
https://znanium.com/catalog/product/545292 (narta oGpamienus: 17.09.2020). — Pexxum nocryna:
IO TTOJITHCKE.

33. Baxos, B. ®@. TexHuka BbICOKMX HampsbkeHud : ydeOHuk / B. ®. Baxos, B. A.

JlaBpuHoBMY. — MockBa : MH®PA-M, 2020. — 262 c. — (Boicmee oOpa3oBanue:
bakanaBpuat). - ISBN 978-5-16-010565-9. - Tekcr : osnektpoHHbii. - URL:
https://znanium.com/catalog/product/1086750 (mata oOpamenus: 17.09.2020). — Pexum

JOCTYTIA: 110 MOJIUCKE.
34. DnexkTpoMarHUTHasE COBMECTMMOCTb M MOJHME3ALIUTAa B DJIEKTPOIHEPreTHKE
yueOHuk g By30B / IpsikoB A.®D., MakcumoB b.K. - M. : U3natensckuit nom MOU, 2017. -
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https://znanium.com/catalog/product/1058880
https://znanium.com/catalog/product/1043860
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138505/3900.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138505/3900.zip&view=true
https://znanium.com/catalog/product/545292
https://znanium.com/catalog/product/1086750

ISBN 978-5-383-01114-0 - Tekcrt : snexrponnsiii / IBC "KoncynbTanT cTyneHTa" : [caT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383011140.html (mata oOpaieHus:
17.09.2020). - Pexxum roctyma : 1O MMOAIMHUCKE.

35. Menymepos, P. M. DiekTpobe3omacHOCTh : yaebHoe nocodue / P. M. MenymepoB. —
3-e m3x., nepepad. u gon. — Cankr-IlerepOypr : Jlans, 2018. — 196 ¢. — ISBN 978-5-8114-
2943-1. — Texcr : »nekTpoHHbIH / JlaHb : 37eKTpoHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/104863 (nmara oOpamenus: 17.09.2020). — Pexum noctyna: uis
aBTOPH3. IIOJI30BATEIICH.

36. MupoHOBa, A. H. DneKkTpooOopyIOBaHNE u JNIEKTPOCHAOKEHUE
ANIEKTPOTEXHOJIOTHUECKUX YCTAHOBOK : yueOHoe mocodue / A. H. Muponosa, FO. M. MupoHoB.
— 2-e m3n., mepepab. u gon. — MockBa : UHOPA-M, 2020. — 470 c. — (Beicmee
obOpazoBanue: bakamaBpmar). - ISBN 978-5-16-013686-8. - Tekcr : snexrponusii. - URL:
https://znanium.com/catalog/product/949144 (nara o6pamienus: 17.09.2020). — Pesxxum poctyna:
0 TIOJIITUCKE.

37. Kocmaros, B. U. Dnekrpuueckuii npuBoj : ydebHoe nocooue / B. M. Kocmatos ;

MI'TYV. - [2-¢ u3a., moarot. no mey. u3a. 2012]. - Maruutoropck : MI'TY, 2014. - 1 snekTpoH.

OTIT. TIACK (CD-ROM). - 3ar. c THUTYIL. 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). - MakpooOsekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHns JoCTyHbI Takke Ha CD-ROM.

38. . Mockanenko, B. B. Dnekrpuyeckuii mpuBoj : yueOHuK / B. B. Mockanenko. —
Mocksa : UTHOPA-M, 2020. — 364 c. — (Bricmiee obpazoBanue: bakamaspuar). - ISBN 978-5-
16-009474-8. - Tekcr : snekrponnsiit. - URL: https://znanium.com/catalog/product/1044427
(mara o6pamenus: 17.09.2020). — Pexxuim gocTyma: mo moAmucke.

39. l'azuzoBa, O. B. DnexkrposHeprernika : ydeObHoe mocobme [mns By3oB] / O. B.
lazuzoma, U. A. [lyOmna ; MarauTtoropckuii roc. Texuumdeckuii yH-T uMm. [. M. Hocoma. -
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3armn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3817.pdf&show=dcatalogues/1/1530
275/3817.pdf&view=true (mata obpamenus: 14.05.2020). - MakpooobekT. - ISBN 978-5-9967-
1563-3. - Tekcr : anexkTpoHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

40. Huxomaea, C. . DneKTpOIHEPreTHUYECKHUE CETH W CHCTEMBl: YdeOHOoe mocoOue /
Huxkonaesa C.U. - Boarorpaa:Bosrorpaackuii rocy1apcTBEHHbIN arpapHblii yauBepcureT, 2018.
- 64 c.: ISBN. - Tekcrt : anexrponnsrit. - URL: https://znanium.com/catalog/product/1007833
(marta obpamenus: 17.09.2020). — Pexxum noctyma: 1mo moJmicke.

41. EpmoB, I. A. DnekrposHepretuka. PemeiiHas 3ammTa ©W  aBTOMaTHKa

ANIEKTPOIHEPTETUUECKUX CUCTEM [ DNEKTPOHHBIHN pecypc] : yueb. mocodue / FO. A. Epmos, O. IL
Xanesuna, A. B. ManeeB u np. - Kpacnospck: Cub. ®enep. yu-t, 2012. - 68 c. - ISBN 978-5-
7638-2555-8. - Tekcr : snekrponuslii. - URL: https://znanium.com/catalog/product/492157
(mata obpamenus: 17.09.2020). — Pexxum focTymna: 1mo moJmickKe.

42. Kopobog, I'. B. Dnekrpocnabxenne. KypcoBoe npoekTrpoBanue : yueOHOe mocooue /
I'. B. Kopo6os, B. B. Kaprasues, H. A. UepemucunoBa. — 3-¢ uza., uchp. — CaHKT-
[TerepOypr : Jlaub, 2014. — 192 c. — ISBN 978-5-8114-1164-1. — Tekcr : 31€KTPOHHBI //
Jlanb : anexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/44759 (nata
obpamenus: 17.09.2020). — Pexxum gocTymna: s aBTOPU3. MOJIb30BATENCH.

43. FOuguH, M. A. KypcoBoe W IHUINIOMHOE MPOCKTHPOBAHUE MO AJIEKTPOCHAOKEHHUIO
CEJIbCKOTO X03sicTBa : yueOHoe nocodue / M. A. FOuaun, A. M. KoponeB. — 2-e uza., ucnp. u
non. — Cankr-IlerepOypr : Jlanp, 2011. — 320 ¢. — ISBN 978-5-8114-1160-3. — Tekcr :
AIIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOINOTEeUHAs cucTema. — URL:
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https://www.studentlibrary.ru/book/ISBN9785383011140.html
https://e.lanbook.com/book/104863
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https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123813/1360.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123813/1360.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3817.pdf&show=dcatalogues/1/1530275/3817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3817.pdf&show=dcatalogues/1/1530275/3817.pdf&view=true
https://znanium.com/catalog/product/1007833
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https://e.lanbook.com/book/44759

https://e.lanbook.com/book/1803 (mata oOpamenus: 17.09.2020). — Pexum moctyma: s
aBTOPU3. IIOJIb30BATEIICH.

44. T'amazua C.M., ChnpaBoYHHK TIO DJHEPrOCHAOKEHUIO U IJICKTPOOOOPYIOBAHUIO
MIPOMBIIUICHHBIX TPEANpHUATHIA 1 oOuiecTBeHHbIX 3nanuii / 'amaszun C.U., Kyapun B.U. - M. :
Wznarensckuit jom MOU, 2017. - ISBN 978-5-383-01134-8 - Texkcr : snexrponsnsiii // ObC
"KoncynpTant cryneHTa" : [caiT]. - URL
https://www.studentlibrary. ru/book/lSBN9785383011348 html (nata o6pamenus: 17.09.2020). -
Pexxum nocryma : 1o noanucke.

45. I'epacumoBa B.T'., Dnekrporexuuueckuid cupaBounuk: B 4 1. T. 3. IIpousBozactso,
nepenavya U pactupeieNiecHne MeKTpudeckoit sueprun / ['epacumora B.I'. - M. : M3naTenbckwii
nom MDU, 2017. - ISBN 978-5-383-01175-1 - Tekct : snekrponusii / OBC "Koncymnprant
crynenta" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011751.html
(mara obpamenus: 17.09.2020). - Pexxum goctymna : Mo MOAMKUCKE.

46. benwix, I'. b. DnexTpocHabxenue oTpacieit : yaeonoe mocodbue / I'. b. benbix, A. H.
[lemetoB ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3067.pdf&show:dcataloques/1/113
5141/3067.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr
NIEKTPOHHBIN. - CBefieHHs NocTyImHbI Takke Ha CD-ROM.

47. Jlpikun, A. B. DIeKTpoIHEpreTHYecKue CUCTEMbl M CETH : y4eOHUK sl By30B /
A. B. JIeikua. —  MockBa :  MspatensctBo  IOpaiit, 2020. — 360c. —  (Bsicmee
obpaszoBanue). — ISBN 978-5-534-04321-1. — Tekcr : anmextponnsiit // DBC FOpait [caiiT]. —
URL: https://urait.ru/bcode/451023 (marta oOpamienus: 17.09.2020). — Pexxum gocryma: 1o
MOATHCKE.

48. Ymakos, B. fI. DnekrposHepreTnyeckue CHUCTEMBI W CETH : ydeOHOE TocoOue it
By30B/ B. fl. YmakoB. — MockBa : M3matensctBo HOpaiit, 2020. — 446 c.— (Bricmiee
ob6pazoBanue). — ISBN 978-5-534-00649-0. — Texkct : anexrponnsii // ObC KOpaiit [callT]. —
URL: https://urait.ru/bcode/451327 (nmara oOpamienus: 17.09.2020). — Pexxum mocryma: Imo
MOATIHCKE.

49. Huxomaea, C. . DieKTpoIHEPreTHUECKHUE CETH W CHCTEMBl: YdeOHOoe mocoOue /
Huxkonaesa C.H. - Boarorpaa:Bosrorpaackuii rocy1apcTBEHHbINA arpapHblid yHuBepcuteT, 2018.
- 64 c.: ISBN. - Tekcr : anmexrponnsiii. - URL: https://znanium.com/catalog/product/1007833
(mara o6pamenus: 17.09.2020). — Pexxum gocTyma: mo moAmucke.

50. Huxomnaesa, C. . Pacuer pexxuMoB anektpuueckux cereii: [Ipaktukym / Hukonaesa
C.M. - Bousrorpag:Boarorpanckuil rocynapcTBeHHbI arpapHbslii yHuBepcuteT, 2018. - 60 c.:
ISBN. - Tekct : snekrponnsiii. - URL: https://znanium.com/catalog/product/1007827 (nara
obpamenus: 17.09.2020). — Pexxum nocTyma: 1mo moJmnucke.

2.1.5 Pexomenoayuu odyuaouumca no n0020moeKe K 20cy0apcneeHHoMy IK3AMEHY

IloaroToBKa K TECTUPOBAHUIO

HpI/I IOATOTOBKEC K TECTUPOBAHUIO 06yqa}0meMyc5{ PCKOMCHAYCTCA BHUMATCIIBHO
HU3YyUYUTh CTPYKTYpPY TECTa, OICHUTH 00BeM BPEMCHHU, BBIACIAEMOTO Ha JTaHHBIMN TECT, YBUICTD,
KakKoro TUIla 3aJaHud B HEM COACPIKATCH. CnenyeT HaYMHATb OTBCYATH Ha TE BOIIPOCHI, B
NMPpaBHUIIBHOCTHU PCIICHHA KOTOPBIX HET COMHCHHﬁ, INIOKa HC OCTAaHAaBJIMBAACH Ha TCX, KOTOPLIC
MOTYT BbI3BATh HNOJIIUC pa3ayMb. HCO6XOI[I/IMO BHUMATCJIbBHO YHUTATh 3aJaHHUA JO KOHIIA, HC
NBITaACh IIOHATH YCIOBHA «IIO ICPBBIM CJIOBAM)» WJIM BbIIIOJIHUB HO,Z[O6HLIC 3aJaHuA B
NpEAbIAYINUX TCCTUPOBAHUAX - O3TO IIPUBOAUT K OIIMOKAM B CaMbIX JIETKHX BOIIpocCax.

PCKOMCHI[yCTCSI IpOMYyCTUTDh BOIIPOC, CCIIN 06yqa101u1/1171051 HC 3HACT OTBCTA UJIK HC YBCPCH B €TO
IMpaBHUJILHOCTH, YTOOBI IIOTOM K HCMY BCPHYTLCA. Hy)KHO AyMaTb TOJIBKO O TCKYLICM 3adaHHU.
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Kak mnpaBuno, 3agaHus B TecTax HE CBA3aHBl APYr C JIPYroM HENOCPEIACTBEHHO, IIOATOMY
HEOO0XOIMMO KOHILEHTPHUPOBATHCA HA JaHHOM BONPOCE M HAXOAWTh PEUICHMS, MOJXOSIINE
UMEHHO K HeMy. OOyyaromiuiicsi MOKET HE HCKaThb cpa3y NpaBUJIbHBIM BapuUaHT OTBETAa, a
IIOCJIEI0BATENIBHO UCKIIIOYATh T€, KOTOPBIE SIBHO HE NMOAXOAAT. MeTO 1 HCKIIFOYEHUS TI03BOJISET B
UTOre€ CKOHIIEHTPUPOBAaTh BHUMAHUE Ha OJHOM-IABYX BEpOSATHBIX BapuaHrtax. Ciengyer
paccUMTHIBaTh BBHIMOJHEHHE 33JaHU TaK, YTOOBI OCTAJIOCHh BpEMsl Ha MPOBEPKY M JOPabOTKY.
Heo0xoamMo cBeCTH K MUHUMYMY TIPOIIECC YTaIbIBaHUS IPABUIIBHBIX OTBETOB.

[Ipy moAaroToBke K TECTUPOBAHHIO OOYYarOIIEMYCSl CIEAyeT HE IMPOCTO 3ay4uBaTh,
HEOOXOMMO TOHATH JIOTUKY H3JI0KEHHOTO Marepuaia. JTOMY CIIOCOOCTBYET COCTaBJICHHE
pa3BepHYTOTO IUIaHA, TaOMUL, CcXeM. bosblIyl0 NOMOIIb OKa3bIBalOT OINyOJIMKOBAaHHBIE
COOpPHHUKHM TeCTOB, VHTEpHET-TpeHa)Kepbl, MO3BOJISIONINE 3aKPENUTh 3HAHUS M IPHOOpPECTH
COOTBETCTBYIOIIMNE IICUXOJIOTUYECKNE HABBIKH CAaMOPETYJISIIUA U CAMOKOHTPOJIA.

HOI[FOTOBKa K YCTHOMY OTBETY

Bo Bpems IOJrOTOBKH K YCTHOMY OTBETY PEKOMEHIYETCs 3apaHee MPOyMaTh CTPYKTYPY
otBeta. OTBET JIOJDKEH COCTOSITh U3 BCTYIUICHHUS, OCHOBHOW YacTH W 3aKitoueHUs. Ha mepByro u
MOCJIETHIOI0 YacTH JOJDKHO YUTH okoJyio 20% BpeMeHH, Ha OCHOBHYIO 4acTh - 0kojo 60%. B
HaJajie OTBEeTa HEOOXOJWMO TIpWBJCYbh BHUMaHWEe »Jk3aMmeHaropa. Criemyer mapoi ¢pa3
0003Ha4NTh, 0 Y€M OOyUaIOIMMICSI coOupaeTcs TOBOPUTh. OCHOBHASI YacTh BCETa MOCBSIIEHA
KOHKpeTHOM mpobieme. Ee ciienyeT packpbITh 0oJiee MOJTHO M PACCMOTPETh BOMIPOC C Pa3HBIX
ctopoH. He cienyer roBoputh cinoxHo. CHauana A0KHA MPO3BYYaTh KItoueBas (pasa, 3aTeM -
apryMeHThl U nosicHeHus. Hago ObITh HacTPOEHHBIM HA TO, YTO MPENOJIaBaTelb MOXET 3a1aTh
BOINIPOC U HE COUTHCA OT HEOXNKHUJAAHHOCTHU. YJAayHBIM NMAiOr ¢ MpPEernojaBaTesieM MOKa3bIBaeT
oOyuaronierocs ¢ Jydiieil CTOpoHbI U MOBBIIIAET HIAHCHI HA XOPOIIYI0 OTMETKY. B 3akioueHuu
MOXXHO HCIOJIb30BaTh oOoOmatonme KOHCTpYKIUU. [lpu ycTHOM oOTBeTe peKOMEHAYeTCs
n30erarb pedyeBbIX IITAMIIOB, IA0JIOHHBIX BBIPAXKEHUMN, CIICHTOBBIX M MOJIOJCKHBIX ClIOB. Takxke
HE cJelyeT YHOTpeOsiTh B pa3roBOpE CIIOBA, CMBICT KOTOPBIX OOyYaromIMiicsi HE TOYHO 3HAET.
YBepeHHOCTh B cebe MOMOXKET coOpaTbcs B TPYIHOM CUTyaIlMH, MCIOJB30BaTh MOATOTOBKY U
CBOM 3HaHMsI, TOOUTHCS ycrexa.

PaboTa ¢ yueOHOI JTuTepaTypoi (KOHCIICKTOM)

[Ipu paboTte ¢ nuteparypoit (KOHCIEKTOM) MPHU MOJArOTOBKE K AK3aMEHY OOCIIaroIeMycst

PEKOMEHTyeTCsI:

1. ITonroToBUTH HEOOXOIUMYIO HH(POPMAIMOHHO-CIIPABOYHYIO (CIIOBAPH, CIPAaBOYHHKH)
U PEKOMEHJIOBAHHYIO HAay4YHO-METOJIUYECKYI0 JUTeparypy (yueOHUKH, ydeOHbIe TOCOOMs) AJis
MOJTy4eHHS UCUEPIBIBAIOIINX CBEICHUH 10 KaXXIOMY 9K3aMEHAIIHOHHOMY BOTIPOCY.

2. YTOUHUTh HAJIWYME COAEP)KAaHUS U 00beM Marepuana B JEKUMIX U Yy4eOHOH
JUTEpaType sl pacKphITHs BOIIPOCa.

3. JlomoJIHUTh KOHCIEKThI HeJlocTarolleld nHdopMalue mo oTIeNbHBIM aclekTam, 6e3
KOTOPBIX HEBO3MOXEH MOJHBIN OTBET.

OCHOBHBIE BUIbI CUCTEMATU3UPOBAHHOMN 3aIIMCH IPOUYNUTAHHOTO:

— QAHHOTHUPOBAHUEC — TPCACIIbBHO KpAaTKOC CBA3HOC OIIMCAaHUC HpOCMOTpCHHOfI NN
HquHTaHHOﬁ KHUTH (CTaTBI/I), €C COACpKaHUA, UCTOYHUKOB, XapaKTEpa U HA3HAUCHU A,
— IUIAaHUPOBAHUC — KpaTKad JIOTHYUCCKasd OpraHu3anusg TCKCTa, paCKpbIBarOIIas

COJIEp’)KaHNE U CTPYKTYPY U3y4aeMOIo MaTepuaia,
— TEe3UpOBaHME — JIAKOHWYHOE BOCIPOM3BEJCHUE OCHOBHBIX YTBEPXKICHUH aBTOpa 0e3
MpUBJICYEHUS (PaKTUUECKOTO MaTepHaa,
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— UUTUPOBAHUE — JOCIOBHOE BBIIMCHIBAHUE W3 TEKCTa BBIICPKEK, H3BICUCHUN,
HanboJiee CyIECTBEHHO OTPAXKAIONIUX TY MM HHYIO MBICIIb aBTOPA;

— KOHCIIEKTMPOBAaHME — KpaTKO€ U IIOCIIEJOBATEIbHOE W3JI0KEHUE COJEpKaHUs
IIPOYUTAHHOTO.

4. PacnipenenuTh BeCh MaTepuajl Ha YacCTH C YYETOM MX CIIO)KHOCTH, COCTaBUTh rpauk
IIOJATrOTOBKH K 3K3aMEHY.

5. BHUMarTenpbHO NMPOYUTATh MaTepuaj KOHCIEKTa, y4eOHHMKa WM APYroro MUCTOYHHKA
nHpOpMAIINY, C HENIBI0 YTOYHEHUH OTAETBHBIX MOJIOKEHHUH, CTPYKTYPUPOBaHUS WH(POPMAIIHH,
JIOTIOJTHEHUSI paOOUUX 3aIUCEH.

8. IloBTOpHO MpOUYUTATH COAEpAKAHUE BOIPOCA, MPOITycKasi MU OEryio mpocMaTpuBas Te
yacTU MaTepuaja, KOTopble ObIM YCBOEHBI Ha MPEAbIAYIIEM dTalle.

9. IlpouunTaTh euie pa3 Marepuall ¢ YCTAHOBKOM Ha 3alloMUHaHHE. 3allOMUHATh CIEAYET
HE TEKCT, a €ro CMBICI U €ro JIOTHKY. B mepByro odepenp HEOOXOAMMO 3allOMHUTH TEPMHHBI,
OCHOBHBIE OINPEIECICHUS, IOHATHS, 3AaKOHBI, NPUHIMIBI, AKCUOMBI, CBOMCTBA HM3Yy4aeMBIX
MIPOLIECCOB U SIBJIEHUH, OCHOBHBIE BIMSIONIME (PAKTOPHI, MX B3aUMOCBA3H. [loye3HO cocTaBisATh
OTIOPHBIE KOHCIIEKTHI.

10. MHOroKpaTHOE MOBTOPEHNE MaTepraia C MOCTENIEHHBIM «CKUMaHUEM) €r0 B 00beMe
CIOCOOCTBYET XOPOIIEMY YCBOEHUIO U 3alIOMUHAHHUIO.

11. B nocneqHuil 1eHb NOATOTOBKU K 3K3aMEHY CIIEIYET IPOrOBOPUTH KPATKUE OTBETHI
Ha BCE BOIPOCHI, a Ha T€X, KOTOPbIE BBI3bIBAIOT COMHEHUS, OCTAHOBUTECH O0JjIee MOAPOOHO.

3. llopsigok MOATOTOBKH M 3aIIUTHI BINMYCKHOH KBAJIU(PUKAIUOHHON PadoThI

Brimonnenne u 3amuTa BBITYCKHOW KBaTM(UKAIIMOHHOW pabOTHI SBISETCS OTHON W3
($hopM TOCYyIapCTBEHHOI UTOTOBOM aTTECTAIUH.

[Ipy BBIMIOJIHEHWH BBIMYCKHOW KBATM(UKAIMOHHONW pabOThI, 00yYarOIIHECs JOJKHBI
M0Ka3aTh CBOW 3HAHUs, YMECHHS U HABBIKM CaMOCTOSTEILHO peliaTh Ha COBPEMEHHOM YPOBHE
3a7a4M CBOEH NMpoheCCHOHAIBHOMN ACATEILHOCTH, MPO(HECCHOHAIBHO U3JIaraTh CICIHATbHYIO
nH(pOpMaIHIo, HAYYHO apTYMEHTHPOBATh U 3aIUIIATh CBOIO TOUYKY 3PCHHUSI.

OO0yuaromuid, BBITIOJHSIONINA BBITYCKHYIO KBATH(UKAITHOHHYIO PabOTy AOJKEH MOKa3aTh
CBOIO CIIOCOOHOCTh U YMCHHE:

— ompenensaTs U GOpMYITHPOBATh MPOOJIEMY HCCIICIOBAHUS C YIETOM €€ aKTyaJbHOCTH;

— CTAaBUTh L€ HKCCICIOBAHUS U OMNPENCNATh 3aJa4yd, HEOOXOJAMMBIC JUIS HX
JOCTHIKEHMUS,

— aHAJIM3UPOBATh M 0000IaTh TEOPETHUYCCKHH W IMIUPHUYCCKUN MaTepuaia 1o TeMe
WCCIIeA0BaHUs, BBISBIISATH IPOTUBOPEYHS, I€TIaTh BHIBO/IBI,

— MIPUMEHSATh TEOPETHYCCKUE 3HAHUS ITPH PEIICHUN MPAKTHUSCKHUX 3a]1a4;

— JIeTaTh 3aKIIOYeHHe M0 TeMe HCCIe0BaHus, 0003HAYaTh MEPCHEKTUBbI JalbHEHIIero
M3Y4YEHUs UCCIEAYEMOTO BOMPOCa;

— oopmiATh paboOTy B COOTBETCTBUH C YCTAHOBJICHHBIMH TPEOOBAHUSAMHU.

— ¢opMHUpOBaTh 1IENH TMPOEKTa (MpOrpamMMmbl), KPUTEPUH W TOKa3aTeld JOCTHKEHUS
LeJeH, CTPOUTh CTPYKTYPBI UX B3aUMOCBSI3€H, BBISIBIISITH IPUOPUTETHI PEIICHUS 3a/1a4;

— pa3pabarbiBaTh OOOOIICHHBIE BapUAHTHI peEIIeHUs MpoOieM, aHATU3HPOBATH OTH
BApUAHTHI, MPOTHO3UPOBATH IMOCJIEACTBUS, HAXOJUTh KOMIIPOMHUCCHBIE PEIICHUSI B YCIOBHUSIX
MHOTOKPUTEPHUAIBHOCTH U HEONPEEICHHOCTH, MIJIAHUPOBATh PEATU3ALIMIO TPOEKTa;

— OLICHUBATh TEXHUKO-PKOHOMUYECKYIO 3(D(PEKTUBHOCTh MPUHIUMAEMBIX PEIICHUN;
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— pa3zpabaTbiBaTh HOPMBI BBIPAOOTKH, TEXHOJOTHYECKMX HOPMAaTUBOB HA Pacxon
MaTepHalioB, 3aroTOBOK, TOIUIMBA W  3JEKTPOSHEPTHH, BHIOMpaTh OOOpYAOBaHUE U
TEXHOJIOTHYECKYIO OCHACTKY;

— OLICHUBATh  AKOHOMHYECKYIO  I(P(PEKTHBHOCTh  TEXHOJOTHYECKUX  IPOLIECCOB,
HMHHOBAIIMOHHO-TCXHOJOTMYCCKHUX PUCKOB IMIPU BHCAPCHUN HOBBIX TCXHUKH U TCXHOHOFHﬁ;

— UCCIICAOBATh IMMPHUYUHBI 6paKa B IIPOU3BOJACTBC U p3,3pa6aTI)IBaTB MNPCAJIOKCHUA 110 €ro
NPEeRYNPEKACHUIO U YCTPAHEHUIO;

— pa3pabaTbIBaTh MEPONIPUATHS 110 () (HEKTUBHOMY MCIIOIB30BAHHUIO SHEPTHH U CHIPbS;

— BBIOMpATh METOJBI M CHOCOOBI OOECHeueHHsT SKOJOTUYECKOH 0e30MmacHOCTH
MIPOU3BO/ICTBA;

— aHAIM3UPOBATh  COCTOSIHUE W JUHAMUKY TOKa3aTeJed KadecTBa OOBEKTOB
JACATCIBHOCTH C UCIIOJIb30BAHUEM H€06XOI[I/IMI>IX MCTOOOB U CPCIACTB HCCHGHOB&HHﬁ;

— CcO3[]aBaTh MaTeMaTH4ecKue M (PHU3HMUECKHUE MOJAETH OOBEKTOB MNPO(EeCCHOHAILHON
NeSTeTbHOCTH;

- p33pa6aTBIBaTB IUTaHbI, IPOTpaMMBbl U METOAWKU MTPOBCACHUA I/ICCHGI[OBaHHfl;

— aHaJIM3UPOBATh pPE3yNbTaThl, CHHTE3, 3HAHWE MPOIECCOB OOECIIEYCHUsI KadecTBa,
UCHBITAHUN U cepTU(UKALUU C IPUMEHEHHEM MTPOOIEMHO-OpPUEHTUPOBAHHBIX METOIOB;

— OpPraHMU30BbIBATH n Y4aCTBOBAaTh B IMPOBEACHNUN MOHTAaxa n HaJ1aaKHu
AIIEKTPOIHEPTETUIECKOTO H AIIEKTPOTEXHUIECKOTO 000PYIOBAHHUS;

— OpPraHW30BHIBATh TPUEMKY W OCBOCHHE BBOJMMOTO DJIIEKTPOIHEPTETHUECKOTO U
IEKTPOTEXHUUECKOTO 000Py10BaHMS;

— OpPraHU30BbIBaTh  AKCIUIyaTallUI0 U PEMOHT  3JEKTPOIHEPreTUYECKOro U
IEKTPOTEXHUUECKOTO 000PyI0BaHMUS;

— BBINOJHATh (PYHKIIMU TpenojaBaTess Mpu peaau3anuy o0pa3oBaTeNbHbIX IPOTpaMM B
y4eOHBIX 3aBEJICHUSAX BBICIIETO U CPEIHEr0 Mpo(eCCHOHATHLHOTO 00pa30BaHus.

3.1 IloaroToBUTENbHBIN ITANl BHINOJHEHHS] BbINMTYCKHONH KBAJIN(PUKAIMOHHON Pad0ThI
3.1.1 Boioop memul 6b1nycKHOU K8ANUDUKAUUOHHOU PAdOM bl

OOyyaromuiics CaMOCTOSITEIBHO BBIOMpPAaET TEMYy M3 PEKOMEHAYEMOro MEepedHs TeM
BKP, mnpeacraBnenHoro B mnpuioxkenun 1. OOydvaromuiicss (HECKOJIbKO OOy4YarOIIUXCS,
BoinonHsAonmx BKP coBMecTHO), MO MUCbMEHHOMY 3asBICHUIO, UMEET IMPaBO MPEATIOKUTH
CBOIO T€MY JJIsl BBIIYCKHOM KBaNU(UKALUOHHOW paboThl, B ciiydae ee 0OOCHOBAaHHOCTH U
1enecoodpazHocTu ee pa3paboTKU JUIsl MPAKTHUECKOTO MPUMEHEHHUS B COOTBETCTBYIOILIECH
obnactu mpodeCCHOHATBFHON AEATEeIbHOCTH UM HA KOHKPETHOM 00BeKTe MpodecCHOHANTBHON
nestenbHOCTH. YTBepxkaeHue TeM BKP 1 HazHaueHne pyKOBOIUTENS YTBEPKIACTCA MPUKA30M
110 YHHUBEPCUTETY.

3.1.2 @ynkyuu pykoeooumens 6bInyCKHOU K6AIUPUKAUUOHHOU padom bl

Jisl MOATOTOBKY BBITYCKHON KBalMU(PUKAMOHHONW paboThl 00yyaromeMycsi Ha3HauyaeTcst
PYKOBOJUTEIB U, TPU HEOOXOIUMOCTH, KOHCYJIBTaHTHI.

PykoBogurens BKP mnomoraer oOyuwaromemycs chopMmynupoBaTh OOBEKT, NpeaAMET
UCCIICIOBAaHUS, BBISIBUTH €r0 AaKTyaJbHOCTb, HAay4dHYI0O HOBHU3HY, pa3paboTaTh IUIaH
HCCIIEIOBAHUS; B ITpoliecce paboThl MPOBOIUT CUCTEMAaTHUECKUE KOHCYIbTALIUH.

ITonroroBka BKP oGy4aromumcest 1 0OTYET mepesi pyKOBOJIUTENEM Pealn3yeTcss COTJIacHO
KajieHaapHoMy rpaduky pabotsl. Kanengapusiii rpaguk paboTsl 00y4aromerocsi CocTaBiseTcs
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Ha Bech nepuo/ BoinosiHeHus: BKP ¢ ykasaHuem ouepeHOCTH BBINOJIHEHUS OTAEIbHBIX 3TAllOB
Y CPOKOB OTYETHOCTH MO BBITIOJIHEHHIO PabOThI 1epe]] pyKOBOAUTEIIEM.

3.2 TpeGoBaHMs K BHIYCKHON KBAJIU(UKAIMOHHOH padoTe

I[Ipy  mOATrOTOBKE  BBITYCKHOW  KBaIM(UKAMOHHOW  paboOThl  0Oy4aromuics
PYKOBOJICTBYETCSI METOJAWYECKHMHU yKa3aHUsAMHU «BpimyckHas kBanudukanuoHHas padora.
[ToaroroBka, odopmienne u 3amura [Tekcr]: Mertonuyeckue ykasaHusl Ui CTYAEHTOB
HanpasisieHus noArotoBku 13.03.02 u 13.04.02 «3OnekTposHepreTuka 1 3JEeKTPOTEXHUKa» BCEX
dopm obOyuenus / U.A. Jlyouna, E.A. IlanoBa, A.H. IllemeroB. — Maruutoropck: M3u-Bo
Marnutoropck. roc. TexH. yH-ta uM. [.1. HocoBa, 2016. — 60 c.» u I0KaJTbHBIM HOPMATUBHBIM
aktom yHuBepcutera CMK-O-CMI'TY-36-20 BeimyckHas KBamuduKalmoHHas padoTa:
CTPYKTYpa, coJepKaHue, 00lue IpaBuiia BHIIOJIHEHUS U 0(hopMIIeHUS.

3.3 [lopsiaok 321U THI BHINYCKHOM KBAJIM(PUKAIMOHHOI padoThI

3akoHYEHHasl BBITYCKHAs KBaTM(PUKAIMOHHAs padoTa JOJDKHA TPOWUTH MPOIEAYPY
HOPMOKOHTPOJIS, BKJIFOYAs TMPOBEPKY HAa OOBEM 3aMMCTBOBAaHW, a 3aTeM TIPE/ICTaBlICHA
PYKOBOIUTEINIO 711 0(hOPMIICHHSI TUCHbMEHHOTO OT3BIBA.

Boinycknas kBanudukanvoHHas paloTa, MOJNMCaHHAs 3aBeayroluM Kadeapoi,
MMEIOIIasl PEIEH3UI0 U OT3BIB PYKOBOJMTEINS PAOOTHI, JOMYCKAETCS K 3allUTE U MepeacTcs B
rOCyJapCTBEHHYIO DK3aMEHAIMOHHYIO KOMUCCHIO HE TIO3/THEE, YeM 3a 2 KaJeHJapHBIX JHS 10
JaThl 3allUTBI, TaKke paboTa pa3MemiaeTcss B  DJICKTPOHHO-OMOIMOTEYHOM CHCTEME
YHUBEPCUTETA.

OObsiBIEHHE O 3alIUTE BBITYCKHBIX pabOT BBHIBEIIMBAaeTCS Ha Kadeape 3a HECKOJIbKO
THEH 0 3aIlUTEL.

3amuTa BBITYCKHOW  KBaTU(UKAITMOHHOW pabOThl MPOBOAMWTCS HAa  3acelaHuu
roCyJapCTBEHHON 5K3aMEHAIIMOHHONW KOMHUCCHUU M SBJISICTCS IMyOJWYHOM. 3amura OJHOU
BBIITYCKHOU pabOThI He docHa npesviuiamo 30 munym.

Jlst cooGmieHust odydaroniemMycs npenocrasisercs He 6oiee 10 munym. CooOieHue mo
conepxkannio BKP compoBoknaercs HeoOXoauMbIMU TpadUueCKUMH MaTepuajaMu W/Win
Mpe3eHTalMe ¢ pa3natoyHbiM MatepuasnioM s uieHoB ['DOK. B I'DK moryr ObITh
MIPEICTABICHBl TAKXKE IPYrUe MaTepuajbl, XapaKTepU3YIOl[Ue HAyYHYI0 M MPaKTUYECKYIO
1eHHOCTh BbINoIHeHHONW BKP — meuaTHbie cTaThu ¢ yyacTuem BblllycKHHKA 10 TeMe BKP,
JOKYMEHTBI, YKa3bplBaloOlIMe Ha mpakTudyeckoe mnpumeHenue BKP, wmaketsl, 00pasiisl
MaTepHalioB, U3ACIUN U T.1.

B cBoeM BeicTyIIeHUN 00y4YarOUIUIICs HOKEH OTPa3UTh:

— coJiep)KaHue MpoOIeMbl U aKTyalbHOCTh UCCIIEIOBAHMUS;

— 1EeJb ¥ 33J]a4M UCCIIEIOBAHNUS;

— OOBEKT U MPEAMET UCCIICIOBAHHUS,

— METOJAMKY CBOETO MCCIIEIOBAHNUS;

— MOJIyY€HHBIE TEOPETUUYECKUE U MPAKTUUYECKUE PE3YJIbTAThl UCCIIEI0BAHMUS;

— BBIBOJIbI U 3AKJIIOYECHHE.

B BeICTYIIEHUHM JOKHBI OBITH YETKO O0O3HAUEHBI PE3YAbTAThl, MOJYUYEHHBIE B XOJE
HCCIEAOBaHUs, OTMEUYEHAa TeOopeTHYecKass M TMPAKTUYEeCKass IEHHOCTh MOJIyYeHHBIX
pe3ynbTaToOB.

[To oxoHYaHWU BBICTYIUICHHUS BBIMMYCKHUKY 33JalOTCS BOMPOCHI MO TEME €ro padoThl.
Bomnpocsl MoryT 3a1aBath Bce IpUCyTCTBYIOLIME. Bece BOMPOCH! MPOTOKOJIMPYIOTCS.
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3areM  CJIOBO  IIPENOCTABISAETCS  HAydYHOMY  pPYKOBOAMTENIO, KOTOPBIM  JaerT
XapaKTepUCTUKY paboThl. IIpy OTCYTCTBHM PYKOBOAMTEINS OT3bIB 3aUUTHIBACTCA OJHHM U3
wieHoB ['OK.

[Tocne 3TOrO BHICTYNAET PELEH3EHT WM PELIEH3MSI 3aUNThIBAETCS OAHUM U3 wieHoB I'OK.

3acnymaB OQUIIMAIBHYIO PELEH3HI0 CBOEH pabOThI, CTYACHT JOJHKCH OTBETHTH Ha
BOIIPOCHI U 3aMEYaHMsI pELIEH3EHTa.

3arem mpexacenarens DK mnpocuT NpUCYTCTBYIOIIMX BBICTYOUTH 10 CYILECTBY
BBIMYCKHOW  KBAJM(HUKAIMOHHOH  pabOThL.  BBICTyIUIEHHST  YJICHOB  KOMHCCHH |
MIPUCYTCTBYIOIMX Ha 3amuTe (10 2-3 MMH. Ha OJJHOTO BBICTYIAIOLIET0) B MOPSAAKE CBOOOIHOM
JUCKyCCHUM W OOMEHa MHEHHUSIMHU HeE SBIISAIOTCA 00s3aTE€IbHBIM 3JIEMEHTOM MpPOLEIYpHI,
[I03TOMY, B CIIy4ae OTCYTCTBUS JKEJAIOUIUX BBICTYIIUTh, OH MOKET ObITh OIYIIIEH.

[locne muckyccun 1o Tteme padOTHI CTYAECHT BBICTYNAET C 3aKJIIOUUTEIBHBIM CIOBOM.
OTuKa 3alUThl NPEANHCHIBAET NPU 3TOM BBIPA3UTh OJaroJapHOCTh PYKOBOJIUTENIO U
PELIEH3eHTy 3a MpoJeNaHHyl padoTy, a Takke wieHaMm ['DOK u BceM mpucyTCTBYIOLIUM 3a
BHHUMaHUE.

3.4 Kpurepuu OlleHKH BBINIYCKHOM KBAJIM(PUKALMOHHOI PadoThI

Pesynprarer  3ammtel  BKP  onpenensrorcss  OLeHKaMu:  «OTJIIMYHO»,  «XOpPOIIO»,
«YIOBIIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHO» U OOBSBISIOTCS 6 O€Hb 3auiumal.

Pemenne o0 oneHke NpuHUMaeTcs Ha 3akpeiToM 3aceqanuu ['OK mo okxoHuaHUU
MPOIIEAYPHl 3alUThI BCEX pabOT, HAMEYCHHBIX Ha JaHHOe 3acemanue. [[ns omenkum BKP
roCylapCTBEHHAs dK3aMEHALMOHHAs KOMUCCHUS PYKOBOACTBYETCSA CIEIYIOIIMMH KPUTEPHUIMHU:

— aKTyaJIbHOCTb TEMBI;

— HAY4YHO-IIPAKTUYECKOE 3HAYCHUEM TEMBI;

— Ka4yeCTBO BBINOJIHEHUS pabOThl, BKIIIOYas JIEMOHCTPALMIOHHBIE U IPE3EHTALMOHHbIE
MaTepHaIbL;

— COJIEPKATENBHOCTD I0KJIA1a U OTBETOB HA BOIIPOCHI;

— YMEHHUE IPEeACTaBIATh padoTy Ha 3allUTe, yPOBEHb PEUEBON KYIbTYPHI.

OrneHka «OTIUYHO» (5 0aNIOB) BBICTABIISACTCSA 32 TIIYOOKOE PACKPBITHE TEMBbI, ITOJTHOE BbI-
MOJTHEHUE MMOCTABJICHHBIX 3aJ1a4, JOTUYHO H3JIOKEHHOE COJIepKaHue, KadyeCcTBeHHOe odopmiie-
HHE pabOThI, COOTBETCTBYIOIIEE TPEOOBAHUSAM JIOKAIBHBIX AKTOB, BHICOKYIO COJIEP)KATCIIBHOCTD
JOKJIaJja ¥ JAEMOHCTPAllMOHHOTO MaTepuala, 3a pa3BepHYTble M IOJHBIE OTBETHl HA BOMPOCHI
yneHoB ['DK;

Onenka «xopo1o» (4 6asia) BEICTaBISETCS 3a MOJIHOE PACKPBITHE TEMBI, XOPOLIO Mpopa-
0oTaHHOE coJiep)KaHue 0e3 3HAYMTENBHBIX MPOTUBOPEUYUil, B O(POPMICHUH PabOThI MMEIOTCS
HE3HAYUTENIbHbIE OTKIOHEHHS OT TpeOOBaHUM, BBICOKYIO COACpPKATEIbHOCTh JOKJIana U
JIEMOHCTPAIIIOHHOTO MaTepHuala, 3a HeOOJIbIIne HETOYHOCTH MPU OTBETAX HAa BOMPOCHI YICHOB
I'OK.

OneHka «yAOBIETBOPUTENBbHO» (3 Oaisia) BBHICTABISIETCS 32 HEMOJIHOE PACKPBITHE TEMBI,
BBIBOJIOB M MIPEIO’KEHHUH, HOCSIIUX OOLINI XapakTep, B 0(pOpMIICHUH pabOThl HMEIOTCS He3Ha-
YUTEIbHbIE OTKJIIOHEHUS! OT TpeOOBAHUHU, OTCYTCTBUE HATJISAHOTO MpEJICTaBIeHHs paboThl U 3a-
TPYAHEHHUS IIPU OTBETAxX Ha BONpoch! wieHoB [ OK.

OreHKa «HEyOBJIETBOPUTENHHO» (2 0asia) BHICTABISETCSA 32 YACTHYHOE PACKPBITHE Te-
MBI, HEOOOCHOBAHHBIE BBIBOJIBI, 32 3HAUUTENIbHBIE OTKJIIOHEHHUSI OT TpeOoBaHU B 0(hopMIIEHUHU U
IpeJCcTaBIeHUH paboThl, KOr/a 0OyJaromuiics TOMyCKaeT CYIECTBEHHbIE OMIMOKU MpU OTBETE
Ha Bonpocs! wieHoB ['OK.
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OneHka «Heyn0oBIeTBOpUTENBbHOY (1 6ai) BeICTaBIIseTCS 32 HEOOOCHOBAHHBIE BHIBOJIBI, 32
3HAYUTENbHBIC OTKJIOHEHUS OT TpeOOoBaHM B O(OPMIIEHHMH M MPEACTABICHUU PAaOOTHI, OTCYT-
CTBHE HATJISJJHOTO MPEACTaBICHUS padOThI, KOT1a 00YJaOLIUIiCS HE MOKET OTBETHTh Ha BOTIPO-
cbl wieHoB ['DK.OLeHKH «OTIIMYHO», «XOPOLIO», «YyIOBIETBOPUTEIILHO» O3HAUYAIOT YCIEIIHOE
IIPOXOKJEHHE TOCYJAPCTBEHHOTO aTTECTAlIMOHHOTO UCIBITAHUS, YTO SIBJIIETCS OCHOBAHUEM JIJISt
BBIJIauM OOywaromeMmycs IJOKyMEHTa O BBICHIEM OOpa3oBaHMM M O KBaM(uKauu oOpasia,
yCcTaHOBJIEHHOT0 MuHuctepctBoM oOpa3oBanust U Hayku Poccuiickoit denepanuu.
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[Tpunoxxenue 1
IIpumepHBIii IepeYeHb TeM BbINMYCKHBIX KBAJIN(PHKANMOHHBIX padoT

1. Pa3paboTka W WHCCIEIOBaHHWE YCOBEPIIEHCTBOBAHHOTO IIEYHOTO TpaHchopmaTopa
AIIEKTPOCTANICTUIABMIIBHBIX arperaTtoB (IyroBasi CTaJeIUIaBUIbHAS TI€Yb U arperaT Medb-KOBII) C
OECKOHTAKTHBIM PETYIHMPOBAHUEM BTOPHYHOTO HAIIPSKEHUSI.

2. TloBblmieHne  HAAEKHOCTH  CHUCTEM  DIIEKTPOCHAOXKEHHS  JIMCTONPOKATHOTO
MIPOU3BOJICTBA 3a CYET YMEHBIICHHUS BIMSHUS TPOBAIOB HANPSHKEHHUS Ha pabOTy TIIaBHBIX
AIIEKTPONPUBOIOB TPOKATHBIX CTAHOB M OCHOBHBIX AJIEKTPOIIPHBOIOB arperaTtoB HeEMPEepPhIBHOM
00pabOTKH TIOJIOCHI.

3. Pa3paboTka  yCOBEpIIEHCTBOBAaHHBIX  AJITOPUTMOB  YIPABJICHUS  PEAKTUBHOM
MoOIIHOCThIO cratndyeckux kommeHcaropoB tuna CTK u CTATKOM, (QyHKUMOHUPYIOIIMX B
crcTeMax JIEKTPOCHAOKEHUST CBEPXMOIIIHBIX TyTOBBIX CTAJICTUIAaBMIIBHBIX ITEYEH.

4. DnexTpocHabKeHHEe MAIIMHOCTPOUTENBLHOTO 3aBojia (TUIIOBOM).

5. OnexTpocHabkeHue XUMUYECKOTO 3aBojia (TUIIOBOM).

6. DnekTpocHaOKEeHHE MEXaHOCOOPOYHOTO TIPOM3BOJCTBA ABTOMOOWIILHOTO 3aBOJA
(TUMOBOIA).

7. DOnexTpocHabKeHUE 3aB0/Ia METAITIOKOHCTPYKIUHN (TUIOBOM).

8. DmekTtpocHaGkeHUE 3aBOJIa CTPOUTEIBHBIX MAaTepUAJIOB (THIIOBOM).

9. DmnektpocHaGkeHHUE 00OTraTUTENBHON (HaOpPUKKW METALTYPrHYecKoTo KOoMOWHATa
(TUTIOBOIA).

10. DnektpocHabkeHHE arjJoMepanMoHHOW  (aOpUKKM  METaUTypruueckoro 3aBoja
(TUTIOBOIA).

11. DnexTpocHaOXEeHHE CTAHKOMHCTPYMEHTAIBLHOTO 3aBOJ1a (THUIIOBOM).

12. DnexrpocHabkeHHE aBTOMOOMILHOTO 3aBO/ia (THITOBOK).

13. DnexrpocHabkeHHE 3aBOAA IIECKTPOTEXHUUECKUX U3ACTUN (THIIOBOM).

14. DnexktpocHaOkeHHE  TOPHO-O0OTaTUTEIHLHOIO  MPOUM3BOJACTBA  MAarHe3WTOBOIO
KOMOMHATa (THUIIOBOH).

15. DnekrpocHabXeHHE MPOU3BOJICTBA MATHE3UTOBBIX TIOPOIIIKOB (TUITIOBOH).

16. DnekTpocHaO)KeHHE IEKTPOMETAITYPTHYECKOT0 MPOU3BOICTBA (TUIIOBOM).

17. DnexkrpocHaOkeHHE IEMEHTHOIO 3aBOJia (TUIIOBOIA).

18. DnektpocHalkeHHE 3aBOJia CTPOUTEIBHBIX MAaTEPUAIIOB (TUIIOBOH).

19. DrnekrpocHabdkeHHE 3aBOJIa STICKTPOTEXHUYECKUX U3/ACTHNI (TUIIOBOH).

20. DnexTpocHab)keHue KaTMOPOBOYHOTO 3aBOJA (TUIIOBOIA).

21. DnexTpocHaOXeHUE YyryHOJIUTEHHOTO 3aBo/ia (TUIIOBOM).

22. DnexTpocHaOXeHue 11exa JETHPOBaHHOM MTPOBOJIOKH (THUIIOBOH).

23. DnexTpocHaOKeHue 3IEKTPOaIapaTHOro 3aBoia (TUIIOBO).

24. DnexTpocHaOXeHHe 000raTUTENbHOM (aOpUKH METaTypru4eckoro MpOU3BOJCTBA
(TUIIOBOIA).
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