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Ilepeuens Komnemenyuii U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E PopmMuposanus
6 npoyecce 0C60eHUA OUCUUNIUHDL

Kommnierenmusi:

I1K-1 - CnocoGeH pa3pabaTeiBaTh OTAEIbHBIE Pa3/eNbl MPOEKTa Ha PA3IUYHBIX CTaJAUAX HPOEKTHUPOBAHUS CHUCTEMbI AJIEKTPOCHAOKEHUS U
0(OpMIIATh TEXHUYECKYIO TOKYMEHTAIIHIO.
WHaukaTtopsl AOCTHKEHHSI KOMIIETEHIMH:

[1K-1.1 - 3Haer OCHOBHbIE HOPMBI, TIpaBWIA W TIOJIOKEHUS, WCIOJIb3YeMble IPH TPOCKTUPOBAHUH CHCTEMBI 3JIEKTPOCHAOKEHHS,
KJ1acCU(UKALIMIO, KOHCTPYKIMH, TEXHUUECKUE XapaKTePUCTUKU 000PYA0BaHHS CUCTEMBI 3JIEKTPOCHAOKEHMS;

[1K-1.2 - YMmeeT mpoOBOIUTHh TEXHUKO-KOHOMHUYECKYIO OLIEHKY pa3pabOTaHHOW CHUCTEMBI 3JIEKTPOCHAOKEHHS; HCIIOIB30BaTh TEOPETHUYECKHUE
3HaHUS Ha NPAKTUKE MPU MPOESKTUPOBAHUH CUCTEMBI AIEKTPOCHAOKEHHUS;

[1K-1.3 - Bnageer 6a30BBIMH 3HAHUSIMH B OOJIACTH CHCTEM DIIEKTPOCHAO0KEHWS; HaBBIKAMH HCIIOJIb30BAaHHUSI OCHOBHBIX METOJIOB pacyeTra JUIs
MIPOEKTHUPOBAHHUS CHCTEM 3JIEKTPOCHAOKEHHUS.

[1K-4 — cnocobenH oprann3oBaTh pabOTy MepcoHaa Mo IKCIUTyaTaIlluy AJIEKTPO- U TEIUIOIHEPTETUUECKOTO 000py0BaHMUS.
WuaukaTtopsl AOCTHXKEHHUSI KOMIIETEHIUH:

[IK-4.1 — 3HaeT OCHOBHBIE 3aKOHOJAATEIbHBbIE AKThl W HOPMATHBBI IO OpraHU3alMu pabOThl MEpCOHaja MO SKCIUTyaTallud JJIEKTPO- U
TEIJIOIHEPTeTUYECKOT0 000PYI0BaHUS;

[1K-4.2 —ymeeT opraHn3oBaTh paboTy MmepcoHasa 1Mo SKCIDTyaTaluy dJIEKTPO- U TEIIOIHEPTeTHIECKOTO 000PYI0BaHHS,

[1K-4.3 — BnasieeT MeTOJaMH OpraHM3aluy paboTy MepcoHalia Mo 3KCILTyaTalluy 3JIEKTPO- U TEIJIOIHEPreTHYECKOr0 000PYA0BaHUS.

[1K-5 — cnocoOeH BBIMOIHATH pabOTHI IO SHEPTETUUECKOMY 00CIIEIOBAaHUIO 000PYI0BAaHUS 3JIEKTPOTEXHUUECKUX CHCTEM.
WuaukaTtopsl AOCTHXKEHHSI KOMIIETEHIMH:

[1K-5.1 — 3HaeT ocHOBHOE 000pyAO0BaHUE OOBEKTOB;

[1K-5.2 — ymeeT npuMeHATh TEOPETUYECKHE U MPAKTHUECKUE METOABI OMpPEIENCHHsI OCHOBHBIX MaPaMETPOB AJIEKTPOOOOPYIOBAHUS U PEKUMOB
paboThI JTEKTPOTEXHUYECKUX CUCTEM;

[1K-5.3 — BazieeT MeTo1aMu ONpeieNICHUsI OCHOBHBIX MTApPaMETPOB 3JIEKTPOOOOPYAOBAHUS U PEKUMOB paOOTHI JIEKTPOIHEPTETHUECKUX CHCTEM.

Jlns ouHOro oTNENneHUs

HNuaukaTopsl Jranbl GOPMHUPOBAHHS B MPOIECCe OCBOCHNS TUCIHIIHHBI
JIOCTHIKEHUSI Jlekuun IpakTHYecKue JlaGopaTopubie KypcoBoii npoekT Haumenosanue
KOMIICTCHIMHA 3AHATHUSA JAHATUS (paﬁoTa) OUCHOYHOZ20 cpedcmsa
PacueTHo-rpaduueckas
IK-1.1 Paznmen 1-10 Paznen 4 Paznen 4 He npenycmorpenst pag
paborTa, PK3aMeH
PacueTHo-rpaduueckas
IK-1.2 Paznmen 1-10 Paznen 4 Paznen 4 He npengycmotpensr paj
pabota, SK3aMeH




IIK-1.3 Paznen 1-10 Paznen 4 Pazpnen 4 He npengycmotpensl PacueTHo-rpaguieckad
paboTa, SK3aMeH
IK-4.1 Paznen 1-10 Paznen 4 Paznen 4 He npenycmoTpensl Pacuerno-rpaguiecias
paboTta, SK3aMeH
[IK-4.2 Paznen 1-10 Paznen 4 Paznen 4 He npenycmoTpensl Pacuerno-rpagmiecias
paboTta, SK3aMeH
IIK-4.3 Paznen 1-10 Paznen 4 Paznen 4 He npenycmotpensl Pacuerno-rpagmiccias
pabora, sK3aMeH
IIK-5.1 Pa3nen 1-10 Paznen 4 Paznen 4 He npenycmoTpenst Pacuerno-rpagmiccias
pabora, HK3aMeH
TK-5.2 Paznen 1-10 Paznen 4 Pasnen 4 He npeaycMoTpeHsI Pacuerso-rpaguucckas
pabora, sK3aMeH
TIK-5.3 Paznen 1-10 Paznen 4 Pasnen 4 He npeycMoTpeHs! Pacuetno-rpaguucckas
pabora, FK3aMeH
Jns 3a04HOrO0 OTACNIECHNS
I/IHJIHKaTopr JTanbl (l)Ole/lpOBaHI/ISI B Ipouecce 0CBOEHUS TUCHHUIITTHHBI
JOCTHIREHHSI Jlexuun IpakTHYecKue JlaGoparopubie KypcoBoii npoekt Haumenosanue
KOMITETeHI U H 3aHSATHS 3aHATHS (pabora) OUeHoun020 cpedcmea
IK-1.1 Pa3nen 3-4 Paznen 4 Paznen 4 He npenycmoTpeHsl Pacuetso-rpaguucckas
paboTa, SK3aMeH
IIK-1.2 Pa3nen 3-4 Paznen 4 Paznen 4 He npenycmoTpeHsl Pacuetso-rpaduuccras
paboTta, SK3aMeH
IIK-1.3 Pa3nen 3-4 Pasnen 4 Paznen 4 He mpenycmoTpensl Pacuetso-rpaduuccras
pabora, sK3aMeH
IK-4.1 Paznen 3-4 Paznen 4 Pasznen 4 He npexycmoTpeHst Pacuerno-rpaguiccias
pabora, sK3aMeH
11K-4.2 Pasnen 3-4 Pasnen 4 Pa3nen 4 He npeycMOTpeHsI PacuetHo-rpaguueckas
pabora, sK3aMeH
[1IK-4.3 Paznen 3-4 Pasnen 4 Paznen 4 He npeaycMOTpeHb! Pacuetro-rpaguyeckas
pabora, HK3aMeH




1IK-5.1 Paznen 3-4 Paznen 4 Pasnen 4 He npenycMoTpenst Pacuerno-rpagmiccias
paboTa, SK3aMeH
IK-5.2 Paznen 3-4 Paznen 4 Pasnen 4 He npenycMoTpenst Pacuerno-rpaguiecias
paboTta, SK3aMeH
IIK-5.3 Paznen 3-4 Paznen 4 Pasnen 4 He npenycMoTpensr Pacuerno-rpagmiecias
paboTta, SK3aMeH
J1d 3a09HOrO OT/IENCHUS
HNuauxaTopst JTtanbl GOpMUPOBAHNS B PoLiecce OCBOECHHSI THCIMILIHHbI
JOCTHIKEHHSI Jlexuun IpakTHyeckue JlaGoparopubie KypcoBoii npoext Haumenosanue
KOMIIeTeHIHH 3aHSATHS 3aHATHS (paGota) OUEHOUHO020 Cpeocmea
IK-1.1 Pasznen 3-4 Pasnen 4 Pasnen 4 He npenycMoTpenst Pacuerno-rpagueckas
pabora, PK3aMeH
IIK-1.2 Pasznen 3-4 Pasnen 4 Pasznen 4 He npenycmoTpens Pacuerno-rpaguieckas
paboTa, PK3aMeH
1IK-1.3 Paznen 3-4 Pasznen 4 Pasnen 4 He npenycMoTpenst Pacuetno-rpagmiecias
paboTa, SK3aMeH
IIK-4.1 Paznen 3-4 Paznen 4 Pasyien 4 He npenycMoTpenst Pacuerno-rpaguiccias
paboTta, SK3aMeH
1IK-4.2 Paznen 3-4 Paznen 4 Pasnen 4 He npenycMoTpens Pacuerno-rpagmiccias
pabora, sK3aMeH
IK-4.3 Paznen 3-4 Paznen 4 Pasznen 4 He npexycmoTpeHst Pacuerno-rpaguiccias
pabora, sK3aMeH




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

JUJ1g OYHOT'O OTAEICHUS

OueHoYHbIE CPeACTBA KoJj-Bo Min, 6aJs10B Max, 6a/110B
PacuerHo-Tpaduueckas 1 18 30
pabota
TecTsl 1 18 30
DK3aMeH 1 24 40
Uroro: 60 100

Jli1g 3a04HOT0 OTHIEIEHUS

OueHoYHBbIE CPEACTBA Koua-Bo Min, 6a/L10B Max, 6aa10B
KonrponsHas pabora 1 18 30
TecTnl 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100

JIJ19 OYHOT'0 M 320YHOT'0 OTAEJICHUN

OneHovHble CpeacTBa

Kou-Bo Min, 6aj10B

Max, 6aj10B

KypcoBoii npoekt

1 60

100




Illkana ouenueanusn

Mudposoe
BbIpa:KeHHue

Boipa:xenue B
oajIax:

CaoBecHoe
BBIpajKeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHA NMPHU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLeHKOMH

3avger

5

87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISCTCA CTYAEHTY, €CJIH TEOPETHUYECKOE
coJiep>kaHhe Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOemoB; MCcUYepIbIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPABISICTCST C 3aJayaMd, BOMPOCAMH W JAPYTMMH BHAaMHU
MPUMEHEHHUST 3HAHUI, HCIONL3yeT B OTBETE JOMOJIHUTEILHBIN MaTepHal
BCC MPECAYCMOTPCHHBLIC HpOFpaMMOﬁ 3aJaHusl BBIIIOJIHCHBI, KA4€CTBO HX
BBIIIOJIHEHUA OILICEHCHO YHCIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY;
aHAMM3UPYET TOJIYYCHHBIC PE3YJIbTAThl, MPOSBISET CAMOCTOSATEILHOCTh
MIPY BBIMTOJHEHUY 3aJTaHUN

74 - 86

Xopo1io
(3auTeHo)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOCHO IIONHOCTBIO, HEOOXOAWMBIE MpPaKTHUECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC
mporpaMMoii  oO0ydeHHsT y4deOHbIe 3aJlaHWS BBIIOJTHEHBI, Ka4eCTBO WX
BBITIOJTHEHHS [IOCTaTOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepual,
rPaMOTHO U MO CYIIECTBY H3JAraeT €ro, He JOMycKas CYIIECCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe COJepKaHHE Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIEJ0BAaTEILHOCTH B M3JIOKEHHH IPOTPAMMHOT0 MaTepHara.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBEThI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICOO0BATCIIbHEI,

JIOTUYCCKHU

HC3HAUUTCIIBHBIC HCI0YCTHI
KakK
BbIBOJA4,

CTYJICHTA,

CaMOCTOATCIIBHOTO

OIIMOKY | TIp

H3JI0KCHBI,

TaKHe

JIOTTYCKAIOTCS
B OTBETE
OTCYTCTBHE
pedeBbie

Hwxe 60

Heynosnersop
UTEIBHO
(He3auTeHo)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAECHTY, €CIIM OH HE
3HACT 3HAYUTENBHOW YacTH MPOrpaMMHOIO MaTepuana, JOIYyCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyJHCHUSMH
BBIMOJIHSCT — TpakTH4Yeckue paboThl, HEOOXOAWMBIE  MPAKTUYECKHUE
KOMIIETCHIMM HE CQOPMUPOBAHbI, OONBLIIMHCTBO HPEAYCMOTPEHHBIX
nporpaMMoii 00y4eHHsl y4eOHBIX 3aJaHHil HE BBITOJHEHO, KA4eCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

Orenka
CTYIIEHTY,

€Clin

«HE 3a4TEHO»
CTYIEHT

BBICTABJIACTCA
HC 3HACT

OCHOBHBIX ITOHATHU TEMBI JUCHUIIIINHBI,
HC OTBCYACT Ha JOIOJHUTCIBHBIC U
HaBOJAIIHEC BOIIPOCHI MTPEIIOAaBATCIIA.




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPeCTBA

No HanmeHoBaHue IIpencrasienue
I /;1 OII€HOYHOI0 KpaTtkas xapakTepucTiHKa OLEHOYHOT0 CPeACTBA OLICHOYHOI'0
cpeacrBa cpeacrsa B gonae
1 2 3 4
. Kommnekr
CpenctBo NpoBepKU YMEHUN IPUMEHSATh
Kontponbnast KOHTPOJIBHBIX
MOJIyYCHHBIC 3HAHUS JJI PEIICHUS 3a]1a4 .
1 pabota 3a/1aHui 110
OTIpEeIETICHHOTO TUTIA TI0 TEME UJTU pa3ieny.
BapUaHTaM
Pacuerto CpencTtBo NpoOBEPKHA YMEHUI TPUMEHSTh Kommnekr 3amanmii
MOJIyYEHHBIE 3HAHUS 10 3apaHee ONpeeIeHHOM JUTS BBITIOJTHEHUS
2 rpadudeckas .
aGoTa METOAMKE TS pEIISHUs 3a/1a4 WM 3aJJaHui 10 pacueTHo-
P MOJYJIIO WM TUCHMILUIMHE B LIEJIOM. rpaduyeckoil paboTsI
[IpoaykT camocToATenbHOU PabOTHI CTYAEHTA,
MPEACTABIISIONINN COO0M KpaTKOE U3JI0KEHUE B
MUCbMEHHOM BH/IE TIOJYYEHHBIX PE3yJIbTaTOB
3 Pedepar TEOPETUUECKOI0 aHAIN3a ONPEIETICHHON HayYHON Tems! pedepaToB

(yueOHO-HCCTIe10BATENbCKOM) TEMBI, TJ€ aBTOP
pacKpeIBaeT CyTh UCCIICTyEMOU MPOOIEMBI,
MPUBOJUT PA3IUYHbIE TOUYKH 3PCHUS




MuHnucTepcTBO HAYKH | BhICIIEro oOpazoBanus Poccuiickoit denepanuu
HmwxHeKaMCKH XUMHKO-TEXHOJIOTHISCKHUHN (MHCTUTYT) (eaepanbHOTO
roCyJapCTBEHHOTO OO/ IKETHOTO 00pa30BaTELHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHuUs
«Ka3zaHCkHil HallMOHATBHBIA UCCIEA0BATEIHLCKUN TEXHOIOTMYECKUN YHUBEPCUTETY

Dakynomem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneueruss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«31EKTpOIHEPTETUKA U IIECKTPOTEXHUKA
[Tpoduns/ [Iporpamma «D1eKTPOCHAGKEHHE

Tembl pedepatoB
(1151 OYHOTO OT/AEJIEHMS)
b1.B.10 «Oxcnnyarauus CUCTEM DIEKTPOCHAOKEHISD)

1. Kab6enbuble nunuu (KJI). Xapakrtepuctuka u o6mactb mnpuMeHeHHsa. CrocoOsl
npoxanku KJI. Tlpoknanka KJI B TpaHiesx, B KaOeIbHBIX COOPYKEHHSIX.

2. KaGenbubie mmuHum (KJI). OrtkpeiTas mpokianka Kabenedl 1o  TeppUTOPHUH
MIPOMBIIIJIEHHOTO MPEANPUATUS U BHYTpHUILleXoBble npokiaaku KJI. MydTsl u 3a7eKi CHIIOBBIX
kabeneit 1o 35 xB.

3. Kab6enpubie auaun (KJI). HoBble TeXHOIOTMM MOHTa)ka KaOelbHbIX My(T U 3a/€JoK.
My®ThI U 3a/1€7KH CUIIOBBIX Kabesel ¢ MIacTUKOBON U30JISAIUEH.

4. Okcmyatarust KJI. MeTtonbt mpoBepku coctosinus kadeneit Boimie 1000 B.

5. MoOHTaX MOJHHME3aUIUTHBIX YCTpoiicTB. Caauya-pueMKa BBIIOJIHEHHBIX paboT.
OKcmlyaTanys BO3YIIHBIX JIMHUN 3JIeKTporiepeaay. PernmameHTHbIe pabOThl U HOPMATHUBHI.

6. Coenunenus, orBeTBiIeHUA. OKOHIIEBaHUE XU TpoBooB U kabeneit BJI u KJI. 3amura
COEIMHEHUH OT KOPPO3HH.

7. MoHtax 3azemistonMx yctpoiictB. Cpadya 3azemisttomiux  ycrpodctB (3Y) B
SKCIUTYaTalMIo U 3KcIutyartanus 3Y.

8. IllnHOonpoBOABI — Buabl 1 KOHCTPYKIIMM KOMIUIEKTHBIX IIMHONIPOBOJOB. MOHTaX Maru-
CTpaJIbHBIX HIMHOIPOBOOB IIEPEMEHHOTO ¥ MOCTOSIHHOTO TOKa, a TaKkKe KaOellb- TOKOIIPOBOIOB
B MaruCTpaJIbHbIX JIUHUSX.

9. llexoBrie cetn HampstkeHueM 10 1000 B. MoHTax npoBomOB u Kabene Ha JIOTKax, B
KopoOax M Ha 3JIEMEHTax CTpoeHUi. MOHTaX TPOCOBBIX INPOBOAOB (NMPOBOAOB U Kabeneil,
YKpeIIsieMbIX Ha Tpoce). MOHTaX 1IEXOBBIX TPOJLIEEB.

10. MoHTax KOMIUIEKTHBIX pacnpenennutenbibix yerpoicts (KPY) n noacranuuii (KTII).
Montaxx KPY, cOopubix kamep omHoctoponHero oOcayxkuaHusi (KCO), KOMIUIEKTHBIX
Tpanchopmaropusix noacranmii (KTII) — coctaB ycTpoiicTB, Ha3HaYeHUE, CXEMa U T.]1.

11. Mourax KPY u noacranmuii. Beikitouarenu BpICOKOro HampspkeHus. CBeleHUs O
BBIKJTIOUATENAX. MOHTaX BBIKIIOYATENe W BbIKIOYaresned Harpy3ku. CoBpeMeHHbIE
TpeOOBaHUS K BBIKIIOYATEISIM. [ [pUHITUIIBI raleHus TyTy B BHIKIFOUATEIISAX.

12. MonTax KPY u noncranmuii. PazpennHuTenn, KOpoTKo3aMbIKaTeu, oTaenuTeau. Ha-
3HAQYCHME, CXEMHBIE pEUICHUS 3allUT Ha JTUX YCTpoWcTBaX. MOHTaxX pa3beIUHUTENEH,
OTJeNnuTeNe 1 KOpoTKo3aMblkaTene. MoHTax TpaHc(opMaTOpPOB TOKA.

13. Montax KPY wu mnoxacranuuii. Ilpenoxpanutenu, paspsIHUKH, pPEAKTOPHI,
KOHJICHCATOPBI, U30JIATOPbl. MOHTaX MpEeNOXpaHUTENIEH BBICOKOTO HANPSKEHUS, BEHTUIIbHBIX U



TpyOUaThIX Pa3psSIHUKOB, OETOHHBIX PEAKTOPOB, CTATHYECKUX KOHIEHCATOPOB M H30JIATOPOB.
MonTax TpanchopMaTOpPOB HAMIPSKECHHUSL.

14. Cunoseie Tpanchopmartopsl. O6mme cBeneHus. [loaroroBurenbHbIe paOOTHI IO MOHTA-
Ky TpaHchopmaropoB. MoHTax TpaHchopMaTOpoB Kiacca HampsbkeHus g0 110 kB
BKITIOYHTEIIBHO 0€3 peBU3UU aKTHBHOM YaCTH.

15. Cunossie TpanchopmaTopbl. PeBusus TpaHCcpOpMaTOPOB, MOHTAX MEPEKIFOYAIOLIETO
yctporictBa (PITH), MOHTa)X yCTaHOBOK ISl OXJIQXKIEHUSI TpaHCPOPMATOPOB, MOHTaX BBOJIOB U
BCTPOEHHBIX TpaHC(HOPMATOPOB TOKA.

16. Cunossie Tpancopmaropsl. LlexoBsie Tpanchopmaropsl MomHOCTRIO 10 2500 kKBA.
PeBu3usi, MOHTaX, CylIKa H30JALMU TpaHchopMaTopoB. BkitoueHue TpaHchopMaTopoB B
sKcIUTyaTaruio 6e3 cymku. Craga TpancopMaTopoB B SKCILUTyaTaIHIO.

17. CunoBsle Tpanchopmaropbl. OOmmue cBeaeHUs. DKCIUlyaTalus TpaHC(hOpMaTOpOB.
Habmonenue 3a paboToii, HopManbHasi U aBapuiiHas Harpy3ka TpaHcdopmaTopoB. OCMOTpPHI U
PEMOHTHI. XapaKTepHbIEe HEUCTIPABHOCTH, 00BEM TEKYILETro U KalUTaJIbHOI'O0 PEMOHTA.

18.  Dnektpuueckoe  ocBemeHue.  OCHOBHBIE — MOJIOKEHHSI IO  MOHTaXy
3JIEKTPOOCBETUTEIBHBIX YCTAHOBOK. MOHTaX 3JIEKTPUYECKOIO OCBEUICHUS IMPOMBIIUICHHBIX
MIPEATPUATHIA.

19. Dnektpokoppo3us. 3anmTa OT IEKTPOKOPPO3UH.

20. Ka6enbubie nunauu (KJI). MonTaxx KJI B 6510kax 1 kaGenbHbIX KaHaaX.

21. TI'eneBbie kaOenbHble MYy(TH. KOHCTpyKIMs, 00JacTh NPUMEHEHUs, YCIOBHUS HKC-
IUTyaTaluy.

22. Bakyymnble pekioy3epbl. CocTaB, OTIMYUTENbHbIE OCOOEHHOCTH, YCIIOBHS
AKCIUTyaTal1H.

23. Crioco0bl ¥ yCTpOWCTBA KaHATIM3AIMKA YHEPTUU BO BHYTPHUIIEXOBBIX CETSX.

24. llexoBbie cetu HampsbkenueM g0 1000  B. IunonpoBonbl. MoHTax
pacIpeneIuTeNIbHBIX, TPOJUICHHBIX, OCBETUTEIbHBIX MIMHONPOBOAOB. Claya IIMHONPOBOJOB B
HKCIUTYaTalHIo.

Kpurtepum onenkn:

3auTeHno /

Kpurepuii oueHku Babl Ouenka
He 324TEeHO

[Tonnoe packpeite Tembl PO (KP).
Jlornueckn 0OOCHOBAHHBIE, MOJHBIE U 60 OtnnuHO 3auTeHo
MPaBUJIbHBIC OTBCTHI HA BOMIPOCHI.

[Tonnoe packpeite Tembl PO (KP).
CryneHT [naer JOCTaTOYHO IOJIHBIN 48
orBeT.  Mmerorcs  TpyOIHOCTH B
000CHOBAaHHOCTH CBOET'0 OTBETA.

Xopoio 3auTeHo

ITonnoe packpeitre Temsl PO (KP). He
MOJIHBIA OTBET (B OOImMMX dYepTax) Ha 36 Y 10BIETBOPUTETHHO 3auTeHo
BOTIPOCHI.

He noruunoe u3noxeHue MaTepuania.
He packpsita TemaTuka BorpocoB. He
packpsIT Boripoc PO (KP). OrcyrcTBue
apryMeHTaluu.

<36 Heynosnersopurensno | He 3auteHo




MuHnucTepcTBO HAYKH | BhICIIEro oOpazoBanus Poccuiickoit denepanuu
HmwxHeKaMCKH XUMHKO-TEXHOJIOTHISCKHUHN (MHCTUTYT) (eaepanbHOTO
roCyJapCTBEHHOTO OO/ IKETHOTO 00pa30BaTELHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHuUs
«Ka3zaHCkHil HallMOHATBHBIA UCCIEA0BATEIHLCKUN TEXHOIOTMYECKUN YHUBEPCUTETY

Dakynomem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneueruss npeonpusmuii

Hamnpasnenue noaroroBku 13.03.02«D30eKTpOIHEPreTHKA U DIEKTPOTEXHUKA
[Tpoduns/TIporpamma «DIEKTPOCHAGKEHUE

KommuiekT 3ajaHuii 1Jisi KOHTPOJIbHOW padoThl
(17151 3209HOT0 ¥ OYHO-3204YHOI'0 OT/IeJICHUS )
b1.B.11 «OkciutyaTaims cucTeM 3IEKTPOCHAOKEHUS

KonrtposnbHas pabora cocTouT u3 AByX dacteil. IlepBas yacTh — OTBET Ha TEOPETHUECKUI
BOTIPOC B BUE pedepaTa, BTOpasi 4aCTh — pEIICHUE 3a/1a4 110 YETHIPEM pa3zenaM: DKCILTyaTamus
BO3AYIIHBIX JIMHUM, ODKCIuTyaTanust KaOenbHbIX JMHUH, DKCIUTyaTanus TpaHc(hopMaTopoB U
DKcInTyaTanus JIEKTPHYSCKIX MAIiH.

YACTD I[IEPBAS - OTBETBI HA TEOPETUYECKUE BOITPOCHI:

1. ®axropsl, Bo3acHCTBYIOMMKE Ha Bo3aymHbie aunHuu (BJI) B mporiecce skcruryaTanuu.
VYcnosust HOpMallbHOM dKcIutyatanuu BJL.

2. Knaccudpukanus omop Bo3mymHbIx juHHN (BJI) M ux kparkas XapakTepUCTHKA.
TexHuka 6€30MacHOCTH MpH dKcIuryaTanuu BJL.

3. Ipuem Bo3mymHoi muann (BJI) B skcruryaramuro. Ocmotp BJIL. [podmmaktndeckne
M3MEPEHUS U TPOBEPKH HA JINHUSAX.

4. KabGenbubie auaun (KJI). Xapakrepuctuka u ob6mnacte npumeHeHus. CrocoObl
npoxnaaku KJI. Ipoxmnanaka KJI B TpaHesx, B KaOeIbHBIX COOPYKEHUSX.

5. KabGenpupie muauu (KJI). OtkpbiTas mnpokiaaka kabenedl Mo TEppUTOPHH
IPOMBIIIJICHHOTO NPEANPUATHS U BHYTpHLIeX0Bble npokiaaku KJI. MydTsl 1 3a/1e1Ku CHIIOBBIX
Kxabereit no 35 kB.

6. Kabenpubie muanu (KJI). HoBeie TexHOMOrHM MOHTa)Ka KaOENbHBIX MY(PT U 3a1€JI0K.
MydTbI 1 3a1€TTKH CUIIOBBIX Ka0enel ¢ TIaCTUKOBOM M30JISIUEH.

7. Oxcmnyatanus kabenbHbix JuHMUA (KJI). Metoasl mpoBepku cOCTOSHUS Kabenei
Beiie 1000 B.

8. Ompenenenue Mect moBpexnaeHus kabenbHbix nuuui (KJI). Pemont KJI. Texnuka
6e3onacHocTH mpu dkcmryaranuu KJI.

9. MoHTaX MOJHHUE3AMUTHBIX YCTpocTB. Crava-pueMKa BBITIOJHEHHBIX padoT.
OKcIuTyaTanus BO3AYIIHBIX JTUHHUH d5iekTponepeaay. PernamenTHeie paboThl 1 HOPMATHUBBIL.

10. Coengunenusi, orBeTBiieHHs. OKOHIIEBaHWE XKW TpoBOoJoB u kabenmert BJI m KJL
3amuTa COEAMHEHUH OT KOPPO3HUH.

11. MoHnTtax 3azemistomux ycrporcTB. Crava 3aszemisiommx  ycrpoictB (3Y) B
AKCIUTyaTalMIo ¥ 3KcIutyaranus 3Y.



12. HlunonpoBoasl — Buabl M KOHCTPYKIIMM KOMIUIEKTHBIX HIMHONPOBOAOB. MOHTaX
MarucTpajbHbIX HIMHONPOBOAOB IEPEMEHHOIO U IOCTOSHHOTO TOKa, a TaKXke KaOeabHbBIX
TOKOIIPOBOJIOB B MarucTpajabHbIX JINHUSAX.

13. IlexoBsle cetn HampspkeHueM 10 1000 B. MonTax npoBofioB 1 kabenei Ha JIOTKax, B
KopoOax M Ha 3JEeMEHTax CTpoeHHH. MOHTaXX TPOCOBBIX MPOBOJOB (IPOBOJOB U Kabesew,
YKpEIUIIEMBIX Ha Tpoce). MOHTaX LIEXOBBIX TPOJUIEEB.

14. MoHTaxx KOMIUIEKTHBIX pactpenenutenbHbix yerpoiicts (KPY) u moacranumit (KTII).
Montaxx KPVY, cOopubix kamep oaHoctopoHHero obcimyxuBanus (KCO), KOMIIEKTHBIX
tpancopmatopubsix noactanuuit (KTII) — coctaB yctpoiicTB, Ha3HAaUeHHE, CXEMaA U T.1.

15. Monraxx KPY u moacranmuii. Beikimrodarenn BbICOKOTO HampsbkeHus. CBeACHHS O
BBIKJIIOUATeNnsiX. MOHTax BbIKJIIOUaTeslled M BblKIouyaTened Harpy3ku. CoBpeMeHHbIE
TpeOOBaHUS K BBIKIIOYATENSIM. [ [pUHIUIIBI raleHus 1yTy B BHIKIFOYATEIISAX.

16. Montaxx KPY wm moacrannmii. PazbequHUTENTN, KOPOTKO3aMBIKATEIH, OTICIIATEIIH.
HazHaueHue, cxeMHblE pPELIEHMS 3alMT HA JITUX YCTPOWCTBaX. MOHTaX pa3zbeAUHUTEIEH,
OTJIeNUTENEH U KOpOTKO3aMbIKaTenei. MoHTax TpaHc(hOpMaTOpOB TOKA.

17. Montaxx KPY wu mnoacranumid. [Ipenoxpanutenu, paspsOHUKH, pPEaKTOPHI,
KOHJICHCATOPbI, U30JIATOpbl. MOHTaX MpeaoXpaHuTeNlell BBICOKOTO HAIPSDKEHUS, BEHTUIIbHBIX U
TpyOUaThIX pa3psIHUKOB, OETOHHBIX PEAKTOPOB, CTATUYECKMX KOHJIEHCATOPOB M H30JIATOPOB.
MonTax TpaHc(hOpMaTOPOB HANPSKEHUSI.

18. CunoBeie Tpanchopmaropel. OO6mmue cpenenus. [loaroroBurenbHeie padOTHI 1O
MOHTaXy TpaHchopmaTopoB. MoHTaxx TpaHcopmaTopoB kiacca HampspkeHwuss a0 110 kB
BKJIIOUHMTENIBHO 0€3 peBU3UN aKTUBHOM YacTH.

19. CwoBsie TparcdopmaTopsl. PeBru3ust TpaHChOpPMATOPOB, MOHTAX MEPEKIFOYAIOIICTO
ycrpoiictBa (PITH), MOHTaX yCTaHOBOK Ul OXJIQXXKICHHUA TPAaHC(POPMATOPOB, MOHTAX BBOJOB U
BCTPOEHHBIX TpaHC(HOPMATOPOB TOKA.

20. Cunoselie TpanchopmaTopsl. LlexoBbie TpaHcpopmaTopsl MOIHOCTHIO 70 2500 kBA.
PeBusus, MOHTaX, Cyllka H30JLMU TpaHchopMaTopoB. BkiroueHue TpaHchopMaTopoB B
SKCIUTyaTaruo 0e3 cymku. Cradya TpaHC(OPMATOPOB B IKCILTyaTaLUIO.

21. CunoBbie TpaHchopmaropbl. OOmue cBeneHHUS. DKCIUTyaTanus TpPaHC(HOPMATOPOB.
Habmionenue 3a paboToii, HopManbHas M aBapHiiHas Harpyska TpaHchopmaTopoB. OCMOTpHI U
PEMOHTBI. XapaKTepHbIE HEUCIIPABHOCTH, 00BEM TEKYILEro U KallUTaJIbHOI'O PEMOHTA.

22. TlapannensHas pabota TpancdopmatopoB. KoHTposb 3a Harpy3koi TpanchopmaTopa.
BHermnue ocMoTpsl TpaHchOpMaTOpOB.

23. Wzonsauus tpancdopmaropa u ee skcruryaTanus. [lopsiok BKIIOUEHUS, OTKIIOUCHHS U
peryaupoBaHUs HaPSKEHHUS.

24. OcHOBHBIE HEUCHpPABHOCTH TpaHchopmaropoB. TexHuka Oe30mMacHOCTH MpH
UCIIBITAHUU CUJIOBBIX TPAHC(OPMATOPOB.

25. DnexTpudeckoe OCBEILICHUE. OcHOBHBIE HOJIOKEHHUS o MOHTAXY
HIIEKTPOOCBETUTEIBHBIX YCTAaHOBOK. MOHTaX 3JEKTPHYECKOTO OCBELICHUS IPOMBIIIICHHBIX
IIPEANPUATHIA.

26. DneKkTpoKoppo3us. 3aluTa OT AIEKTPOKOPPO3UH.

27. Kab6enpusie muaun (KJI). Montax KJI B 610kax 1 kaOelbHBIX KaHaIax.

28. T'enmueBble kaOenbHbIe My(DTH. KOHCTpYyKIHMs, 007acTh NPUMEHEHHS, YCIOBUS
SKCIUTYaTaI|H.

29. Bakyymubeie peknoy3epel. CoCTaB, OTJIMYUTENIBHBIE OCOOCHHOCTH, YCJIOBHUS
SKCIUTYaTaI|H.

30. Croco0bl 1 yCTpOHCTBa KaHATH3AIMN YHEPTUU BO BHYTPHUIIEXOBBIX CETSX.

31. IlexoBeie cetu Hampspkennem g0 1000 B. IIunompoBoasl.  MoHTax
pacrpeeuTeNbHBIX, TPOJUICHHBIX, OCBETUTEIBHBIX HMIMHOMPOBOAOB. Caaya MIMHOMPOBOJIOB B
HKCIUTYaTaIHIo.

32. O0ObeM W HOPMBI TMPUEMOCIATOYHBIX HWCHBITAHUNA TIPH BBOJE B OSKCILTyaTaIlHIO
AIIEKTPUYECKUX MalINH. TeXHHKa 0€30MaCHOCTH NP IKCIUTYaTaIH SJIEKTPUYECKUX MAIIUH.



33. Ilyck onexTpuueckux MamuH. KOHTpOIb HArpy3ku U TemIeparypa oOMeHa
AIEKTPUYECKUX MAIIIHH.

34. BmarooOMeH MeXIy H30JSAIUCH JJIEKTPUYCCKUX MAIIUH W OKpYXKalmel cpeaou.
CnocoOBbI CYIIKH U30SIUN OOMOTOK 3JIEKTPUYECKUX MAIIIHH.

35. PaboTa 2lEKTpUYECKUX MAalIWH MPU HEHOMUHAJIBHBIX pexuMax. HewcmpaBHOCTH,
BO3HMKAIOILIKE B MPOLECCE IKCIUTYyaTallMU SJIEKTPUUECKUX MAIINH, U UX YCTPAHEHHUE.

36. TexHudueckoe 0OCTy)KUBAHUE MICKTPUICCKUX MAITUH, HAXOISAIINXCS B IKCILTyaTaIlH.
BrnusiHue ycnoBuii SKCIUTyaTallii Ha CPOK CIY>KOBI DJIEKTPOIBUTATEICH.

YACTb BTOPAA — PEHIEHUE 3ATAY
1. OKCIUTY ATALIA BO3IYILIHBIX JIMHUU (BJT)

3agauya 1.1. Bo3nymHast JMHMS COEQMHSAET MCTOYHHMK 3HEPruM ¢ motpedbureneMm. Bun
notpedurens omnpezaensercs mo Tadna. 1.1 B COOTBETCTBHMM C HOMEPOM BapuaHTa (3TO MOXKET
ObITh OO acuHXpoHHBIN aBuratens (AJl), nmubo Ttpanchopmarop (T), nmubO0 CHUHXPOHHBIN
neurarens (CJ]). TexHuueckue aHHbIE BHIOMPAIOTCS B 3aBUCUMOCTH OT HOMEpa BapHaHTa U3
COOTBETCTBYIOLIEH Tabmuipl; JMOO NOTPeOUTENh 3alaéTCsl HENOCPEICTBEHHO 3HAYCHHEM
notpednsiemoit Harpy3ku B MBT u MBA). Cuutath, uto Bce TpaHchopmaropbl paboTaoT B
MIOBBILIAIOLIEM PEXHUME.

BU'i_.'l}'I.IlI[HH JIHHHHA

Herounwg

[MorpeduTens

FHEPIHA

Puc. 1.1

1. Ins nmaHHOM cXeMbl O 3aJaHHOW HArpy3Ke, Marepuaigy MpoBOJAA U YHCIY YacOB
UCIIONB30BAaHUSl MAaKCUMyMa HAarpy3Kd BbIOpaTh BO3AYIIHYIO JIMHUIO 1O 3KOHOMHYECKON
IJIOTHOCTH TOKA.

2. lnd naHHOM CXeMbl MO 3aJaHHOM Harpy3ke BBIOpPAaTh BO3IYIIHYIO JIMHUIO IIO
JIOTTyCTUMOMY HarpeBy.

3. OmpenenuTh  TOMPABOYHBIM  TeMmmepaTypHbI  KOI(PQPUIMEHT,  YUUTHIBAIOLIUI
TEMIIEpaTypy OKPYKAIOILIEH CPEBI.

Taomuua 1.1. VcxonHble naHHbIE

Ne U, | Trnax Marepunan toxps | tap, Vs, (. 05,
BapHaHTa HorpeonTen kB q npOBIz)z[a O(? Oé M/C Oé o°c
1 10+j10 35 | 1500 Menp 22 32 0,5 70 0
2 2+j3 10 | 2000 AJIFoMUHUI 10 1 1,0 70 0
3 1+j0,5 6 2550 Menb 12 26 15 70 0
4 0,2+j1 6 2500 ArOMUHUI 40 50 2,0 70 0
5 23+j12 35 | 3000 Menp 32 42 2,5 70 0
6 0,23+j1 6 3500 ATrOMUHUN 56 65 3,0 70 0
7 0,5+j2 6 4000 Menp 44 52 3,5 70 0
8 4+j3 35 | 5000 AJTFOMUHHT 30 54 4,0 70 0
9 1,7+j3 6 6000 Menb 25 36 45 70 0
10 T1 o 6500 AJroMUHANT 30 32 5,0 70 0
11 T2 = 2| 7000 Menb 28 29 0,5 80 0
12 T3 2 5| 7500 | Amommmmii | 14 | 27 | 10 | 80 | 0
13 T4 = R | 8000 Menb 39 45 15 80 0
14 T5 ~ é 2200 AFOMUHANT 45 47 2,0 80 0
15 T6 © 1 3100 Menb 50 56 2,5 80 0




No Uw, | Trax Marepuan toxps | tap, Vs, Oup, 05,
BapHaHTa HorpeonTen kB q HpOBI:()),[[a OC}; Oé M/C oé .

16 T7 5350 ATrOMUHUT 42 53 3,0 80 0

17 T8 6400 Mens 20 28 3,5 80 0

18 T9 7700 AFOMUHAN 47 51 4.0 80 0

19 T10 7900 Mens 32 49 45 80 0

20 Cal1 3580 AnroMuHuH 16 50 5,0 80 0

21 CI2 6530 Mens 20 34 0,5 90 0

22 CJ13 7100 AmroMuHUT 41 69 1,0 90 0

23 CJl14 4220 Menp 20 48 15 90 0

24 CJ5 3750 ATFOMUHUHT 57 70 2,0 90 0

25 CcJ6 7420 Menp 39 62 2,5 90 0

26 Ca7 5320 ATrOMUHUT 55 64 3,0 90 +40
27 CJ18 1900 Menp 20 63 3,5 90 | +40
28 CcJ19 2600 AJIFOMUHHA I 45 59 4,0 90 | +40
29 Cca10 4120 Menb 65 78 45 90 | +40
30 AJll 6530 AJIFOMUHHT 41 60 5,0 90 | +40
31 A2 7210 Menb 22 30 0,5 80 | +40
32 AJl3 7800 AJIFOMUHHUI 33 44 1,0 80 | +40
33 All4 5530 Mens 41 43 15 80 | +40
34 AJl5 4220 AnmroMuHUT 53 61 2,0 80 | +40
35 AJl6 7950 Menp 47 62 2,5 80 | +40
36 ANl7 5050 AmoMuHUT 69 35 3,0 80 | +40
37 AJI8 6060 Menp 51 57 3,5 80 | +40
38 AJ19 7070 ATrOMUHUI 15 36 4.0 80 +40
39 AJI10 8080 Mens 20 61 45 80 | +40
40 1,2+j6 10 | 3030 AJIFOMUHH T 12 33 5,0 80 | +40
41 2,8+j5 6 4040 Menb 45 69 0,5 70 | +40
42 0,9+j2 6 4630 AIFOMUHHI 35 55 1,0 70 | +40
43 7+j9 35 | 3520 Menb 26 44 15 70 | +40
44 0,5+j2 6 2980 AJIFoMUHUI 33 36 2,0 70 | +40
45 4+j9 10 | 7450 Menb 50 56 2,5 70 | +40
46 2,1+j5 6 2300 ATTOMUHUHT 12 41 3,0 70 +40
47 7,8+j10 35 | 2900 Menp 27 33 3,5 70 | +40
48 5+j4 10 | 3650 AJTFOMUHUI 33 44 4,0 70 | +40
49 7+j4,5 10 | 7850 Menp 42 55 45 70 | +40
50 1,6+j4 6 5530 AJTFOMHHHT 45 67 50 70 | +40

3apauya 1.2. Bosnymnas nuHus saektponepenayn (BJI) mouHOM L, BhIMOMHEHHAs
CTaJICAJIIOMUHUEBBIMM  IIPOBOJAAMM  ce4eHHeM F, mpoxoauT B palloHE HWHTEHCHBHOIO
rojonénooOpazoBanus. [lnaBka rononéna Ha mpoBojgax BJI mMoxeT ocymiecTBISATHCS OT IIWH
Hu3koro HanpspkeHus (HH) 6...10 xB.

Paccunrare wmomHocTe S u  Hampsbkenue U, TpeOyemble s TMJIaBKU TOJIONENA
MEPEMEHHBIM U BBITIPSIMICHHBIM TOKOM.

Crnioco06 1utaBku BEIOpaTh B COOTBETCTBHH C BAPUAHTOM, MIPEJICTaBICHHBIM B Ta0i. 1.2.

Taomuua 1.2

1]2[3]4]5 ] 67 ] 8] 9 ]10][11]12]13]14]15]16

[1naBka nepemMeHHBIX TOKOM, puc. 1.3,a

Bapuant |7 T18 1920 21 [ 22 | 23 | 24 [ 25 | 26 | 27 | 28 [29] 30 [ 31 [ 32

[TnaBka BeIIpSIMIIEHHBIM TOKOM, puc. 1.3,0

L,xm |40[30[30]25] 25 |55 |55]60| 70|65 |50 45 [35|40] 65 |55




| F,mm” [70]70]95[95[120 | 150 | 185 | 240 300 [ 400 [ 240 | 185 [ 95| 70 [ 120 | 95 |

2. DKCIUTY ATALIS KABEJIbHBIX JIMHUH (KJT)

3apaua 2.1. KaGenpHass JIUHHUS COCIMHSICT WUCTOYHHMK DHEPIHHM C mMoTpeburteneM. Bupg
notpeburens ompezaensercs mo Tabna. 2.1 B COOTBETCTBUM C HOMEPOM BapuaHTa (3TO MOXKET
ObITh OO acuHXpoHHBIM ABuratenb (AJl), mubo tpanchopmartop (T), MO0 CHHXPOHHBIN
neurarens (CII) — Torma ero TeXHWYECKHE JaHHBbIe BBIOMPAIOTCS B 3aBHCHMOCTH OT HOMEpA
BapuaHTa M3 COOTBETCTBYIONIEH TaOMUIBI; JUOO TOTPEOUTENh 3a1aéTcs HEMOCPEICTBEHHO
3Ha4YeHHEM MoTpedisieMoit Harpy3ku B MBT u MBA).

Cuutats, 4TO Bce TpaHC(HOpMaTOpPhl pabOTAIOT B MOBBIIIAIOIIEM PEXKHUME.

KabdensHaa maHA

HeTounur

1 | Iotpedutems
~

SHEPTHH

Puc. 2.1

1. Jlns naHHOW CXeMbl TIO 3aJaHHOM Harpy3ke BBIOpaTh KaOCNbHYH JIMHHIO TI0
SKOHOMHMYECKOH IIJIOTHOCTH TOKA.

2. Jlnst maHHO#M CXEMBI IO 3aJaHHOW Harpy3Ke BhIOpaTh KaOCIbHYIO JUHHUIO IO JTUTEIBHO
JIOITyCTUMOMY TOKY.

3. B 3aBucumocTH OT MecTa HaxokJeHus (B 3emie 3 WM Bo3ayxe B), Temmeparypbl
OKPY>KaIOIIEeH Cpelbl U THUMa Kabels ONpeeuTh JUIUTEIBHO TOMyCTUMYIO Harpy3Ky KaOelbHOH
JUHUU C Yy4€TOM TEeMIepaTypbl OKpyXkarolleld cpenapl. TemmepaTypa OKpy»KaroleHd Ccpessl
BBIOMPAETCS B 3aBUCHMOCTH OT 33JJaHHOTO BapUaHTA.

4. CKOppEeKTHPOBaTh JOMYCTUMYIO HArpy3Ky KaOelbHON TUHUM M0 JaHHBIM MPeIbIayIen
3a/1auu 1o 0oJsiee TOUHOM popmyiie.

Tabmuna 2.1. UcxoaHble JaHHBIE

o % = 5 2

z £ o A = 5 g gkl & | o | &
2 'S . g o 2 g | 8 x & s 8
g 2 D |_E = & = S 9 3 ) g
2 | 5 3 é = 25| - .

= = T

1 ATl R 1500 Mes 2 3 | 10 | 9 2
2 AII2 z g 2000 AJIOMUHUIE 1 3 11 8 0
3 AJl3 § a 2550 Menp 3 B 20 25 3
4 A4 |g & 5| 2500 AMOMURHi 1 B | 18 | 22 | 1
5 AJI5 2 5 S| 3000 Menb 2 B 20 | 38 5
6 AJl6 S & & 3500 ATIOMUHUI 2 3 8 10 2
7 ALT |3 g S| 4000 Menn 3 B | 15 | 22 | 4
8 AJI8 ; z 5000 AnmroMuHUT 2 B 25 42 6
9 A9 O =z 6000 Menb 3 3 12 20 2
10 AJ110 = 6500 AmroMuHUT 3 3 13 31 0
11 1,2+j6 10 7000 Menp 4 3 7 19 3
12 2,8+]5 6 7500 AJTIOMUHUAN 2 B 24 53 1
13 0,9+j2 10 8000 Menp 2 B 23 20 0
14 7+9 6 2200 AJTFOMUHHAN 3 B 18 21 1
15 0,5+j2 10 3100 Menn 4 3 12 17 2
16 4+j9 6 5350 AnroMuHUH 4 3 14 25 7




¥
. 5 5 = =
Z = 3 7 = 5 g |g8| &P | » | &
5 'S = g 5 2 g | 8R| & | " g
& 2. > = S & = |sS&8| £ | 8| =2
m g S E = x0T
= = =
17 2,14j5 10 6400 Mep 2 3 9 | 28 | 8
18 | 7,8+j10 6 7700 AJIOMUHHUIA 3 3 8 | 36 6
19 5+j4 10 7900 Menp 3 B | 19 | 28 1
20 7+j4,5 6 3580 AmoMuHUR 4 B 20 29 3
21 CH1 o 5530 Menp 2 B | 27 | 26 2
22 CJ2 =2 7100 AJIOMUHUIE 2 B | 34 | 40 0
23 CJ13 €2 | 420 Menp 2 B | 26 | 25 | 5
24 Cl4 |z & 5| 3750 AOMURHi 2 B | 23 | 31 | 6
25 cl5 2 5 S| 7420 Menb 3 3 6 10 1
26 Cl16 S 5 2 5320 ATIOMUHHN 2 3 11 18 2
27 CI7__ |53 g 1900 Me 3 | 3 [ 16|15 | 4
28 C/8 ; z 2260 AfOMUHUI 2 B 30 39 2
29 C9  |O £ 4120 Menp 2 3 17 | 15 | 4
30 CJI10 = 6530 AJroMUHUN 3 3 13 31 0
31 10+j10 10 2600 Menp 2 B | 23] 20| 0
32 2+j3 6 3100 AJTFOMUHAN 1 B 18 21 1
33 1+j0,5 10 3600 Menp 3 B | 14 | 25 7
34 0,2+j1 6 4100 ATFOMUHUHI 1 3 27 26 2
35 23+j12 10 5200 Menp 2 B | 20 | 29 | 3
36 0,23+j1 6 6200 AMtoMUHUT 2 B 19 28 1
37 0,5+j2 10 6700 Meib 3 3 8 | 36 6
38 4+j3 6 7200 AmroMuHUT 2 3 9 28 8
39 1,743 10 7700 Menp 3 3 18 | 22 1
40 1,6+j4 6 3350 AJIOMAHHIA 3 B | 20 | 38 | 5
41 T1 o 5400 Menp 4 B | 15 | 22 | 4
42 T2 =& | 6500 Amomunuit 2 [ B |12 [2 [0
43 T3 £2 | 7800 Menp 2 3 24 | 20 1
44 T4 = 5 5| 8100 AoMHHuMiT 3 3 [ 14 ] 25 [ 7
45 T5 Z 5 5| 3680 Mep 4 | 3 9 | 28 | 8
46 T6 S 5 28 6630 AJTIOMUHHN 4 3 27 42 4
47 17 |53 & 7200 Mens 2 | B | 6 |10 [ 1
48 T8 ?; z 4330 AroMuHAI 3 B 30 39 2
49 T9 O g 3860 Menp 3 B | 18 | 21 1
50 T10 = 7900 ATrOMUHUN 4 B 23 20 0
3. DKCILUTYATALIUSI TPAHC®OPMATOPOB
3agaua 3.1.

1. Onpenenuth YMCIO BUTKOB HaMarHW4uBarouieil OOMOTKM M TOK B OOMOTKE IpHU
UHIYKLIUOHHOM CYIIKE.
2. OnpenenuTs mapaMeTpbl CYyIIKH TpaHC(HOPMATOPOB TOKAMHU HYJIEBOU MOCTIEAOBATEIIBHOCTH.




Taobmuma 3.1

MouHocTs Tpancdopmaropa,

Ne KBA/yTeHJIéHHI:())CTB(/II))e%pI/ICTECTB U,B | L | FlFo | T | hm | Ap | cosgo
1 25/yTennéHHblii/pedpuCcThIi 127 1,0 1.4 0 0,8 | 0,65 0,2
2 25/HeyTernEéHHbIN/peOprCThIi 220 1,1 15 |10 0,8 0,7 0,25
3 25/yTennéHHbIN/TIIaIKui 380 1,2 16 |20 1,0 | 0,75 0,3
4 25/HeyTennéHHbIN/peOpUCTHIN 127 1,3 145 | 15| 1,2 0,8 0,35
5 40/yTern€HHbIi/peOpUCTHIN 220 | 1,05 | 155 | 25| 1,2 | 0,85 0,4
6 40/HeyTennéHHbINA/peOpUCTHIN 380 1.4 141 (11| 1,3 0,9 0,45
7 40/yTenn€HHbIi/TIa K 127 1,5 151 121 09 | 0,66 0,5
8 40/HeyTernéHHbIN/peOPUCTHIN 220 16 | 142 (12| 085 | 0,71 | 0,55
9 100/yternnénubIit/peOpuCThIit 380 1,7 152 |22 09 | 0,76 0,6

10 100/HeyTeTUIEHHBIN/PEOPHUCTHII 127 1,8 143 131095 | 0,81 | 0,65

11 100/yTennénnplii/rnaakuit 220 1,9 153 [ 23| 1,2 | 0,86 0,7

12 100/HeyTeTUIEHHBIN/PeOPHUCTHINH 380 2,0 144 |14 | 1,25 | 0,67 | 0,23

13 160/yTennéHHbIi/peOpUCThIi 127 | 21 | 154 24| 14 | 0,72 | 0,33

14 160/HeyTetuIEHHBINA/peOPUCTHIN 220 2,2 147 |16 | 15 | 0,77 0,43

15 160/yTeréHHbIi/TIaAKui 380 2,3 157 (26| 1,3 | 0,82 | 0,53

16 160/HeyTernéHHbIN/peOpUCTHIit 127 2,4 148 | 17| 1,4 | 0,87 0,63

17 560/neyTeri€HHbIN/peOpUCThIi 220 2,5 158 27| 14 | 0,68 | 0,47

18 560/yTennéHHbIi/TIaaKuit 380 2,6 149 |18 | 1,8 | 0,73 0,69

19 560/HeyTerIéHHbIN/peOPUCTHIT 127 2,7 159 | 28] 20 | 0,78 0,61

20 25/yTennéHHbIii/peOpUCThIN 127 1,7 155 (13| 1,0 | 0,81 | 0,45

21 25/HeyTennéHHbIN/peOpUCTHIN 220 1,8 141 | 23| 1,2 | 0,86 0,5

22 25/yTennéHHbIN/TITa KA 380 1,9 151 (14| 1,2 | 0,67 | 0,55

23 25/HeyTennéHHbINA/peOpUCTHIN 127 2,0 142 (24| 1,3 | 0,72 0,6

24 40/yTennEHHBIN/PeOPUCTHINA 220 2,1 152 |16 | 0,9 | 0,77 0,65

25 40/HeyTernEHHBIN/peOPUCTHIN 380 2,2 143 |26 | 0,85 | 0,82 0,7

26 40/yTennéHHplil/rnaaKuii 127 2,3 153 | 17| 0,9 | 0,87 0,23

27 40/HeyTerEHHBIN/PEOPUCTHIN 220 24 | 1,44 | 27|09 | 0,68 | 0,33

28 100/yrennéHnbIit/peOpucThIit 380 2,5 154 (15| 1,2 | 0,73 0,43

29 100/HeyTeTUIEHHBIH/PeOPHCTHIMH 127 2,6 147 | 251,25 | 0,78 | 0,53

30 100/yTeruéHnbIil/Tnaakuit 220 2,7 157 (11| 14 | 0,65 | 0,63

31 100/HeyTeTUIEHHBINA/ peOPUCTHIN 380 1,0 148 |21 15 | 0,63 0,47

32 160/yrennéHnbIit/peOprcThIit 127 1,1 158 (12| 1,3 0,7 0,69

33 160/HeyTernéHHbIN/peOpUCTHIit 220 1,2 149 (22| 14 | 0,68 0,61

34 160/yTeréHHbIH/ TTIa KUt 380 1,3 159 (13| 14 0,8 0,55

35 160/HeyTerIéHHBIN/ peOPUCTHII 127 | 105 | 146 | 23| 16 | 0,78 0,59

3agaua 3.2. J[is JABYXCTYNEHYaTOro CyTo4yHOro rpaduka Harpysku (puc. 3.1, a)
TpanchopmaTopa TpedyeTcs:

1. PaccunTath nepexoaHbIi TEIIOBOK PEeXUM TpaHC(hopMaTopa U OCTPOUTH Ipaduk (puc.
3.1, 0).

2. OueHuTh 10MyCTUMOCTh CUCTEMaTHUECKON eperpy3KH.

3. O1eHUTHh OTHOCHUTEIBHBIN U3HOC BUTKOBOW M3OJISIIUH 33 CYTKH.

BapuanTsl 3aganuii npuseeHsl B Tabdm. 3.2.
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Puc. 3.1. JIByxcTyneH4aTslii CyTOUHBIN rpaduK HArpy3kH (a) U IEpEeXOHBINA TEIJIOBOM PEKUM B
tpancdopmarope (6)
Tabnuua 3.2. McxonHble JaHHbIE
Bapuant Ki,0e | Ky,0e | t,u Tpancdopmarop I'opon YcnoBus

1 0,95 1,5 2 TMH AcTpaxaHb 3uma
2 0,9 1,45 2 TIH Bopkyra Jleto
3 0,85 1,4 3 TMH Kamuaunarpan Tox
4 0,8 1,35 3 TH MypMaHCK 3uma
5 0,75 1,3 4 TMH Hosropon Jleto
6 0,7 15 4 TIH IIcxoB Toxg
7 0,65 1,45 5 TMH TBepb 3uma
8 0,6 1,4 5 TIH Bouorna Jleto
9 0,55 1,35 6 TMH ITeTpozaBoack Tox
10 0,5 1,3 6 TIH AcTtpaxaHb Jleto
11 0,95 15 2 TMH Bopkyra I'on
12 0,9 1,45 2 TIH Kanununrpan 3uMma
13 0,85 1,4 3 TMH MypMaHCK Jleto
14 0,8 1,35 3 TIH Hosropon Ton
15 0,75 1,3 4 TMH [IckxoB 3uma
16 0,7 15 4 TJAH TBepb Jleto
17 0,65 1,45 5 TIH Bouorna | o)
18 0,6 1,4 5 TMH [Terpo3aBojck Jleto
19 0,55 1,35 6 TIH AcTpaxaHb | o)
20 0,5 1,3 6 TMH Bopkyra 3uma
21 0,95 15 2 TIH Kanununrpan JleTo
22 0,9 1,45 2 TMH MypMaHCK | o)
23 0,85 1,4 3 TIH Hogrropon 3uma
24 0,8 1,35 3 TMH IIckoB Jleto
25 0,75 1,3 4 TIH Trepb I'on
26 0,7 15 4 TMH Bomoraa 3uma
27 0,65 1,45 5 TIH ITerpo3aBojck Jleto
28 0,6 1.4 5 TMH AcTpaxaHb T'oxg
29 0,55 1,35 6 TIH Bopkyta Jleto
30 0,5 1,3 6 TIH Kamuaunarpan Tox
31 0,85 1,5 2 TMH ITeTpozaBoack T'on
32 0,8 1,45 3 TIH AcTtpaxaHb 3uma
33 0,75 1,4 4 TMH Bopkyra Jleto




Bapuant Ki,0e | Ky,0e | t,u Tpancdopmarop I'opon YcnoBus

34 0,7 1,35 5 TIH Kanununrpan TI'on

35 0,65 1,3 6 TMH MypmaHck 3uma

4. SKCIUTYATALIMA DJIEKTPUYECKNX MAIIIMH (OM)

3apaua 4.1. BeiOop acCHHXpOHHOTO JABUTATEIIS.

Onpenenuth pacdy€THYIO MOIIHOCTH JBUTATENs, BbIOpaTh TO0 Katamory All,
MpeIHa3HAYEHHBIM JUIsl TPUBOJA MEXaHHW3Ma C IUKIWYECKUM TpaduKkoM Harpy3ku B
MPOJIODKUTEIFHOM WM TOBTOPHO-KPATKOBPEMEHHOM peXuMax padotel. [IpoBecTn mpoBepky
JIBUTATEJS TI0 MTePErPy309HON CIIOCOOHOCTH.

Tabnuma 4.1
Ne BapuanTa ij i:[ I{‘I/[ i;{ I];/[ ?\’4 ty, ¢ th, C ts, C to, C 022/};2“1/41’1{ Ky
1 80 40 60 10 5 20 25 1410 0,95
2 120 100 95 10 10 15 55 930 0,9
3 50 20 30 10 15 10 5 915 0,85
4 150 125 145 10 20 10 60 930 0,95
5 150 130 160 10 25 20 35 1415 0,9
6 40 30 10 5 15 20 10 930 0,85
7 40 25 20 5 15 15 5 1420 0,95
8 30 15 25 5 20 10 25 930 0,9
9 20 15 10 5 10 5 60 935 0,85
10 180 140 150 5 15 15 25 1440 0,95
11 30 20 10 15 10 20 5 1440 0,9
12 30 40 60 15 5 15 5 1400 0,85
13 30 45 20 15 10 10 5 1410 0,95
14 30 50 30 15 15 10 10 940 0,9
15 200 180 170 15 20 5 60 930 0,85
16 220 230 215 10 15 10 25 940 0,95
17 20 15 25 10 10 15 5 930 0,9
18 20 45 40 10 5 10 75 950 0,85
19 25 20 15 10 15 15 60 950 0,95
20 20 25 15 10 10 5 20 1440 0,9
21 40 20 10 5 20 10 25 915 0,85
22 140 125 150 10 15 10 5 930 0,95
23 30 25 10 15 10 10 5 1415 0,9
24 20 30 60 20 10 10 5 930 0,85
25 50 25 20 25 20 10 10 1420 0,95
26 30 15 30 15 20 5 60 930 0,9
27 30 15 170 15 15 5 25 935 0,85
28 130 140 215 20 10 5 5 1440 0,95
29 30 20 25 10 5 5 75 1440 0,9
30 200 140 170 15 15 5 60 1400 0,85
31 20 15 25 10 20 15 20 930 0,85
32 20 45 40 5 15 15 25 915 0,95
33 25 20 15 10 10 15 5 930 0,9
34 20 25 15 15 10 15 5 1415 0,85
35 40 20 10 20 5 15 5 930 0,95
36 140 125 150 15 10 10 10 930 0,9
37 30 25 10 10 15 10 60 915 0,85




Ne BapuanTa I]¥ ;{ g i; ﬁf i;[ ty, ¢ t, c ts, C to, C 022/‘;;’}1 Ky
38 20 30 60 5 10 10 25 930 0,95
39 50 25 20 15 15 10 5 1415 0,9
40 30 15 30 10 5 10 75 930 0,85

[Ipumeuanusi: My, My, M3 — MOMEHTBI HAarpy3KH Ha BTy JIJII COOTBETCTBYIOIIMX YYACTKOB
rpaduka Harpys3ku; ty, to, t3 — Bpems paOoThl JBUTATENS C 33JAHHBIMA MOMEHTaMU HArpy3ku; to —
BpeMs may3bl; N — dYacToTa BpameHus aurarens;, K, — KodDHUIMEHT, yUHUTHIBAIOIIUA
BO3MO>KHOE CHI)KCHHUE HANPSKEHUSI CETH.

3agaua 4.2. [Tyck acHHXpOHHOIO JBUTaTEIs.

AcunxpoHHbIN aBuratensb (AJl) mutaercs ot cuctemsl HanpsokerneMm U (kB) mocpeactsom
Bo3aymHOM nuHuK BJI niunoit L (kM) u tpanchopmaropa T. Onpenenuts NoTepu HaIpsHKSHUS
Au, % mnpu mnycke nsurarens. Jnuna BJI coorBercTByeT HOMepy BapuanTa (Tabn. 4.2).
Tpancpopmarop T u BozaymHyto nuHHIO BJI momoOGpaTh B COOTBETCTBHM C IHTAEMbIM
ACHUHXPOHHBIM aBurareinem AJl.

BII T
HeTourms I I

= ——1—(Q)—®
Taonuma 4.2
No L, | U, | Tmax Marepuai Prous Usom ,
BapuanTa | KM | KB q HpOBI()),I[a Tan Al kBT kB |COSenom ‘T’}o
1 10 | 35 | 1500 Menn JIA302-16-44-8Y1| 170 6 0,69 | 88
2 15 | 35 | 2000 ANIOMUHUIH JTA302-16-44-8V1| 170 3 0,72 | 90
3 8 | 10 | 2550 Menb JIA302-16-54-8Y1| 630 6 0,85 93,5
4 7 | 10 | 2500 Amomurnii  [JIA302-16-54-8V1| 630 3 0,85 |93,5
5 30 | 35 | 3000 Mep JJA302-16-54-8T1| 500 6 0,835 | 93
6 6 | 10 3500 | Amowmii | AOXASNgg0 15 | 068 | 89
7 17 | 35 | 4000 Mens JIA302-16-59-4Y1| 1250 6 0,85 | 94
8 5 | 10 | 5000 AoMUHNMI JIA302-16-64-6Y1| 800 6 0,88 | 93
9 4 | 10 | 6000 Menn JIA302-16-64-6T1| 630 6,6 0,87 92,5
10 35 | 35 | 6500 AmoMuHUI JIA302-16-64-10Y 1 200 6 0,73 (89,7
11 3 | 10 | 7000 Mens 4A112M2VY3 7.5 0,38 | 0,88 87,5
12 2 6 | 7500 AnroMuHMit 4A28084V3 110 0,38 0,9 925
13 1 10 | 8000 Menp 4A355M4Y3 315 0,38 | 0,92 (94,5
14 14 | 35 | 2200 AnroMuHuit 4A355M2VY3 315 0,38 | 0,89 (91,5
15 3 6 |3100 Menp 4A280S2Y3 110 0,38 | 0,89 (91,5
16 4 10 | 5350 AmoMunuit 4A225M2Y3 55 0,38 | 0,89 | 90
17 17 | 35 | 6400 Mens 4A315M6Y3 132 0,38 0,9 |935
18 5 | 10 | 7700 AmoMuHMI 4A355M8Y3 160 0,38 | 0,85 |93,5
19 3 6 | 7900 Menp 4A280S10V3 37 0,38 | 0,78 | 91
20 20 | 35 | 3580 AnmroMuHMi 4A280S10Y3 37 0,38 | 0,78 | 91
21 5 6 |6530 Menp 4A280S2V3 110 0,38 | 0,89 (91,5
22 12 | 10 | 7100 AnFOMHHHT JIA302-16-64-10V1 | 200 6 0,73 |89,7
23 23 | 35 | 4220 Mens 4A112M2Y3 75 0,38 | 0,88 |87,5




No L, | U, | Tmax Marepuain Prons Uson ,
BapuanTa | KM | KB g HpOBIz))la T AZL kBT kB COSgrom :’}o
24 14 | 10 | 3750 AOMHHNMI JIIA302-16-44-8Y1| 170 6 0,69 | 88
25 5 6 |7420 Menn JIA302-16-44-8YV1| 170 3 0,72 | 90
26 8 10 | 5350 ANIOMUHUI 4A112M2V3 75 0,38 | 0,88 (87,5
27 7 | 35 | 6400 Mens 4A280S4V3 110 0,38 0,9 (92,5
28 30 | 10 | 7700 ATIOMUHUI 4A355M4V3 315 0,38 | 0,92 (94,5
29 6 | 35 | 7900 Mens 4A355M2Y3 315 0,38 | 0,89 |91,5
30 17 | 10 | 3580 AnIOMUHUI 4A28082V3 110 0,38 | 0,89 (91,5
31 5 | 10 | 6530 Mens 4A225M2VY3 55 0,38 | 0,89 | 90
32 4 | 35 | 2550 AmoMuHMI 4A315M6Y3 132 0,38 0,9 (935
33 17 | 10 | 2500 Menp 4A355M8Y3 160 0,38 | 0,85 93,5
34 5 6 | 3000 AmoMuHMiT 4A280S10Y3 37 0,38 | 0,78 | 91
35 3 | 10 | 3500 Mens 4A280S10Y3 37 0,38 | 0,78 | 91
36 20 6 | 4000 ANIOMUHUI 4A355M4V3 315 0,38 | 0,92 (94,5
37 5 | 10 | 5000 Menp 4A355M2Y3 315 0,38 | 0,89 (91,5
38 12 | 35 | 7500 ANIOMUHUI 4A28082V3 110 0,38 | 0,89 (91,5
39 9 | 10 | 3900 Menn 4A225M2VY3 55 0,38 | 0,89 | 90
40 18 | 6 |4500 AmomuHuit 4A315M6Y3 132 0,38 0,9 (935




MuHnucTepcTBO HAYKH | BhICIIEro oOpazoBanus Poccuiickoit denepanuu
HmwxHeKaMCKH XUMHKO-TEXHOJIOTHISCKHUHN (MHCTUTYT) (eaepanbHOTO
roCyJapCTBEHHOTO OO/ IKETHOTO 00pa30BaTELHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHuUs
«Ka3zaHCkHil HallMOHATBHBIA UCCIEA0BATEIHLCKUN TEXHOIOTMYECKUN YHUBEPCUTETY

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneueruss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«31EKTpOIHEPTETUKA U IIECKTPOTEXHUKA
[Tpoduns/TIporpamma «IIEKTPOCHAGKEHUE

Bonpocel k 3xk3aMeHy
b1.B.11 «Dkcoayaraius CUCTEM DJIEKTPOCHAOKEHIMSD)

1.  Crpykrypa 1 3a7a4u 3JI€KTPOMOHTAXHBIX OPTaHU3AIINN;

2.  DKclulyartalysi BHYTPEHHHX 3JEKTPOIPOBOJIOK M TOKOMPOBOAOB (MEPHOIUYHOCTD H
COJIepIKaHHe OCMOTPOB, PEMOHTBI, IKCILTYaTAIlHOHHBIC HOPMBI);

3. OcHOBHBIE MaTepUaIIbI, TPUMEHSEMbIE TIPH SJIEKTPOMOHTAXHBIX OTIEPAIIHSX;

4. DKCruTyaTanusi ceTeid OCBemeHUs1 (MePUOAMYHOCTh M COJAEP)KaHHE OCMOTPOB,
PEMOHTBI, SKCILUTYaTalldOHHBIE HOPMBI);

5. Hupyctpuanuzainus mpH SIEKTPOMOHTAXHBIX OMEPalNsX;

6. Okcrutyatanus BJI: BuaBL OCMOTpPOB, COJEpKaHHE OCMOTpa KaXIOTO BHU/IA,
JIOKYMEHTAIHS, SKCILTyaTalliOHHbIE HOPMBI;

7.  Buzsl cBapkH, IPUMEHSEMBIE IPHU JIEKTPOMOHTAXKHBIX OTIepaIUsX;

8. DKcrryartanus AepeBSHHBIX OTop;

9.  TexHonorus BBHITIOJHEHHSI OIPECCOBKH, O0JIACTh TPUMEHEHHUS JAHHOTO BHJA
KOHTaKTHOTO COEIMHEHUS, HOPMbI BHITIOJTHEHHUS;

10. Dxcmmyartars *Kele300eTOHHBIX OTop;

11. TexHonorus BBHIMOTHEHUS MaiiKK, 00IAaCTh MPUMEHEHHS JAHHOTO BUa KOHTAKTHOTO
COEIMHEHMUS;

12. Dkcmnyartaius METAIITMYECKUX OTIop;

13.  Onwummre MOCIET0BATEIFHOCTh MOHTAXKa BHYTPEHHUX CKPBITBHIX MPOBOJIOK;

14. Dxcmmyaraius 3a3eMIsomux yerpoiictB BJI n noacranmmii;

15. Onwummre mocieI0BaTeIbHOCTh MOHTaXKa BHYTPEHHUX OTKPBITHIX JJICKTPOIPOBOIOK
10 CTEHAM IIeXa,

16. IIpmeMocaaToYHbIC HCIBITAHMS IIPU BBOJIE B dKCILTyaTaruio BJI,

17. TlpoBoaku B JIOTKax U KopoOax: o0JacTh MPUMEHEHHsS, KOJTUYECTBO MPOBOIHUKOB,
CIIOCOOBI KPETUICHUS U PACCTOSTHUS MEX Ty HUMH;

18. IlpuemocnaTouHble UCHBITAaHUS TIPH BBOJE B OKCIUTyaTalldi0 BHYTPEHHHX
AJIEKTPOINPOBOJIOK.

19. TIIpoBoaku B IUIACTMACCOBBIX TPyOax: 00JIACTH NMPHMEHEHHWsS, MOPSIOK MOHTaXa,
ompezeNieHue ceueHus TpyO /It MPOKIIAIKUA TPOBOAHHUKOB,

20. IIpuemocaarounsie uctbiTanus KJI;

21. TIpoBoaku B METAIUTMYECKUX TPyOax: 00acTh MPUMEHEHUS, IOPSA0K MOHTAXKA,

22. Bunwl nedextoB kabeneit, onpeaenenne xapakrepa nospexacHus KJI;

23. Ilpokmagka kabeneil B TpaHmiesx: o0dacTh MNPUMEHEHHs, JOCTOMHCTBA U
HEJIOCTATKH, TIOPSI0K MOHTaXa,

24. OmpeneneHne MecTa MOBPEXKICHUS B KaOeie UMITYJIbCHBIM CIIOCOOOM;



25. Tlpokmangka kabeneil B kaHaiax, OJokax: 00JacTh MPUMEHEHUS, JOCTOMHCTBA W
HEJOCTaTKH, MOPSII0K MOHTAXKa,

26. IlpmemocaaTovHble WCIBITAHHUS CHIOBBIX TPAaHCHOPMATOPOB: BUABI UCIBITAHUN B
3aBHCHUMOCTH OT HOMHUHAJIBHOTO HANpPSsDKEHUS W MOIIHOCTH, HOPMBI HCIIBITAHUN; CXEMBbI
HCIIBITAHMI,

27. Ilpokmaaka kabenel B KaOeNbHBIX COOPYXKEHMAX: 00JacTh NPUMEHEHHMS,
JIOCTOMHCTBA M HEJOCTATKH, TIOPSI0K MOHTAXA;

28. IlpuemocnaToyHble HCIBITAHUS MACISIHBIX BBIKIIOYaTeNlel : BUJIbI HCIBITAHUH,
HOPMBI UCITBITAHUI; CXEMBbI UCITBITAHUM.

29. [IIpoknanka xabenel Ha 3cTakagax U ramepesx: 00JacTb MPUMEHEHHs], TOCTOMHCTBA
W HEJIOCTATKH, IMOPSIOK MOHTAaXa;

30. Dkcmyatanus akKyMYJISTOPHBIX OaTapeil: MOpPSIOK U COAEp)KaHUE OCMOTPa,
TEXHHKa OC30MacHOCTH TIpH paboTe B aKKyMYJSTOPHBIX, TPEOOBaHHS K IOMCIICHUSIM
AKKYMYJISTOPHBIX;

31. TloaroroBUTENBHBIC ONlepauy Ipu MOHTaxe BJI;

32. Dxcmiyatanus pazbeAMHUTENEH, KOPOTKO3aMBIKATENeH, OTEIUTENCH;

33. Tlopsmox monTaxa BJI;

34. DkcruyaTanus CHIOBBIX TPaHC(HOPMATOPOB: MEPHOJUIHOCTH OCMOTPOB U PEMOHTOB,
COJIepIKaHHUEe OCMOTPA, IKCIUTYaTAIllHOHHBIC HOPMBI;

35. Topsamox montaxa KTII, KPY, KCO;

36. CnocoOsI moa3apsiia akKyMyJIATOPHBIX OaTapeii;

37. Tlopsamox MOHTa)xa pacHpeeuTeNbHbIX MKa(OB, TyHKTOB, IIIUTOB;

38. Ormpenenenne Mecta TOBPEKACHUS METOJOM KOJeOaTeNbHOTO paspsna H
AKyCTHYECKHM METOJIOM.

39. Tlopsmok MOHTa)xa KaOEIbHBIX AMTOKCHIHBIX My(DT;

40. Ompenenenne mecta mnoBpexaeHuss B KJI MHAYKIMOHHBIM METOIOM W METOJIOM
HaKJIaJHOW paMKH;

41. Tlopsitoxk MOHTa)Xa CyXHX KOHIIEBBIX 3aJI€JIOK KaOes;

42. DxcruryaTanys TpaHC(HOpPMATOPHOTO Macia,

43. Tlopsiiox MOHTa)xa CBUHIIOBBIX KaOEIbHBIX MY(T;

44, DkcruryaTalys U3MEPHUTEIBHBIX TpaHc(hopmMaTopoB 1 prudopoB P3 u A;

45. TlepcoHan W OKCIUTyaTanus. OMOIMOHAIbHAS HANPSKEHHOCTh JEATeIbHOCTH
NepCOHAIa YHEPTOCUCTEM.

46. IlpousBoacTBeHHOE 00yUYEHHE U MOBBILICHUE KBATH(PUKALMY TIEpCOHAIA.

47. Oxpana Tpy/za repcoHajia SHeprOCHUCTEM.



MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKIACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE ¥ OYHO-30YHOE OTACTICHHE

DK3aMeHAIIMOHHBIN Oomjer Ne 1

1.  Crpykrypa 1 3aa4u 31€KTPOMOHTAXHBIX OPraHU3alINNI;
2. DKcIulyatanusi BHYTPEHHUX DJICKTPONPOBOAOK M TOKOMPOBOAOB ([IEPHOIUYHOCTD H
COJICpP’)KaHHE OCMOTPOB, PEMOHTBHI, IKCILTYaTalHOHHBIC HOPMBI);

CocraButenb AdmstyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

DK3aMeHAIIMOHHBIN Omjer Ne 2

1.  OcHoBHbIE MaTepHuallbl, MPUMEHSIEMbIE IPH FITEKTPOMOHTAXKHBIX OMEPALIUAX;
2.  Dkcrutyaranus ceteil ocBemieHHs (NEpUOJUYHOCTh M COJIEPYKAHHE OCMOTPOB,
PEMOHTBI, IKCILTyaTAIIMOHHBIC HOPMBI);

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (pelepajIbHOr0 TOCYAapCTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

IK3aMeHAIIMOHHBIH Omjaer Ne 3

1. NunycTpuanuzamus npu 3JeKTPOMOHTAKHBIX OIEpaIusix;
2. Okcmuyatauus BJI: Buabl 0OCMOTpPOB, COJEpKaHME OCMOTpPa KaKJIOTO BHUIA,
JIOKYMEHTAIHS, SKCILTyaTall[HOHHBIE HOPMBI;

CocraButenb AdmstyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HmxHEeKaMCKHN XHMHKO-TEXHOJIOTHYSCKH (MHCTHTYT) (heiepaibHOTO roCyapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «DJieKTpoIHEPreTuKa M 3JeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

JK3aMeHAIIHOHHBIH Omiaer Ne 4

1.  Bunasl cBapKu, IpUMEHSIEMBIE MTPH 3JIEKTPOMOHTAKHBIX ONEPAIIHSIX;
2.  DKcruryatanus JEpeBsHHBIX OTOP;

CocraBurenp Adnstynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICHIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

DK3aMeHAIIMOHHBIH Omjer Ne 5

1. TexHomornst BBITTOJIHEHUS OITPECCOBKH, 0011aCThb MNPpUMCHCHUA OJAaHHOI'O BHA
KOHTAaKTHOT'O COCIUHCHU I, HOPMBI BBIIIOJIHCHUS,
2.  DKCIutyaTtamys ene300€TOHHBIX OIop;

CocraButenb AdmstyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

JK3aMeHAIIHOHHBIN Omjer Ne 6

1.  TexHonorus BBINOJIHEHUS NaiKu, 00J1aCTh MPUMEHEHHS JAaHHOTO BUAAa KOHTAKTHOTO
COC/IMHEHUS,
2.  DKCrutyataiysi MeTaTHYECKUX OTIop;

CocraBurenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATEIBCKUN TEXHOIOIMUYECKUA YHUBEPCUTET»

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

DK3aMeHAIlMOHHBIN Oujer Ne 7

1. OnuumTe Nocae0BaTeIbHOCTh MOHTaXKa BHYTPEHHUX CKPBITHIX MTPOBOJIOK;
2. DKcIuTyaTauus 3a3eMiaomux yetpoctB BJI u noacranmuii;
CocraBurenp Adnstynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKni HAIMOHAIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EIICHHE

IK3aMeHAIIHOHHBIN Oumjer Ne 8

1. Onumure mocieaoBaTeIbHOCTh MOHTaXa BHYTPEHHUX OTKPBITBHIX 3JIEKTPOIPOBOIOK
10 CTEHaM 1IeXa,;
2. [TpuemocaaTounble UCTIBITAHUS TPU BBOJE B dKcIuTyartanuio BJI;

CocraBurenb AdmstyHor 1.O.




MunucrepctBo 006pazoBanus u Hayku Poccuiickoit ®enepanuun
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHE

DK3aMeHAIIMOHHBIH Omjer Ne 9

1. IIpoBoaku B JIOTKax W KopoOax: 00JIacTh MPUMEHEHUS, KOJUYECTBO MPOBOIHUKOB,

CII0COOBI KPEIICHUS M paCCTOSTHUA MEKIY HUMU,

2. IlpuemMocnaToyHble  WCHBITAaHUS TPH  BBOJAE B  OKCIUIyaTallMil0  BHYTPEHHUX

SJICKTPOIIPOBOAOK.

CocraBurenn Adnarynos 1U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

IK3aMeHANUOHHBIA Omiaer Ne 10

1. HpOBOI[KI/I B III1aCTMAaCCOBBIX pr6ax: 001aCcTh INPpUMCHCHUA, ITOPAJOK MOHTAXAa,

oTpesieNieHNe ceueHus TpyO st TPOKIIAIKH TIPOBOTHUKOB;
2. [Tpuemocnatounsie ucnbitanus KJI,

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBINA UCCIIE0BATENBbCKUM TEXHOIOIMYECKUNA YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

Jk3aMeHAMOHHBIH Omjer Ne 11

1. TIpoBoaku B METALUTMYECKUX TPyOax: 00JacTh MPUMEHEHHS, TIOPSIIOK MOHTAXa,
2. Bunsl nedexToB kabeneil, onpenenenue xapakrepa nmospexaeHus KJI;

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAIMOHAIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

DK3aMEeHAIMOHHBIA Omjer Ne 12

1. [Ipoknanka kabemeid B TpaHIIesx: o00JIacTb TPUMEHEHUS, JTOCTOMHCTBA
HEJIOCTATKH, OPSIOK MOHTaXa,
2. OmpeneneHrne MecTa MOBPEXKACHUS B KaOee UMITYJIbCHBIM CITOCOO0M;

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATEIBCKUN TEXHOIOIMUYECKUA YHUBEPCUTET»

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

JK3aMeHAIlMOHHBIM OmJjer Ne 13
1. [Ipoknaaka kabeneit B KaHamax, OJiokax: oOJacTh NMPUMEHEHHs, JOCTOMHCTBA W
HEJOCTATKH, MOPSI0K MOHTAXKA,;
2.  llpmemocnaToyHble HMCIBITAHUS CHJIOBBIX TpPaHC()OPMATOPOB: BUIBI HCIIBITAHUN B
3aBHCHMOCTH OT HOMHHAJIHHOTO HAMPSDKCHUS W MOIIHOCTH, HOPMBI HUCIBITAHUN; CXEMBI
HUCIIBITAHMI;

CocraBurenb AdmstyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOrO TOCyA1apCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
Cemectp: 8 — ouHOE OTAENIECHUE
10 — 3a04HOE ¥ OYHO-30YHOE OTACTICHHE

JK3aMeHAMOHHBIA Omiaer Ne 14

1. IIpokmagka xkabeneil B KaOETbHBIX COOPYXEHHAX: OO0NAaCTh NPUMEHEHHS,
JTOCTOMHCTBA U HEJOCTATKH, OPSIOK MOHTaXa,

2. HpI/ICMOCIIaTO‘IHBIG HUCIIBITAHUS MACIISHBIX BBIKITIOYATEICH BHbI HCHBITaHHﬁ,
HOPMBI UCTIBITAaHHUI; CXEMbI UCTIBITAHHH.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuii
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

JK3aMeHAIlMOHHBbIN Omiaer Ne 15
1. Tlpoknanka kabenel Ha ACTaKajgax W rajaepesx: 001acTb MPUMEHEHUs, TOCTOMHCTBA

U HEJJOCTATKH, MOPSIT0K MOHTAXa,;
2.  DKcrutyatanmysi aKKyMYJSTOPHBIX Oarapei: TOpSIOK M COJAEpXKaHWE OCMOTpA,
TE€XHUKa O€30MacCHOCTH MpH paboTe B aKKyMYJISATOPHBIX, TpeOOBaHMSA K MOMEILEHHIM

AKKyMYJISITOPHBIX;

CocraBurenb AdmsatyHor N.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKni HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EIICHHE

JIK3aMeHAIMOHHBIA Oumiaer Ne 16

1. [ToaroroBuTenbHBIC ONIEpauu npu MoHTaxe BJI;
2. DKCIutyaTanus pa3beIMHUTENEH, KOPOTKO3aMbIKATENICH, OTACIUTENEH;

CocraBurenp Adnstynos 1.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

IK3aMeHALMOHHBIA Omiaer Ne 17

1. Ilopsnok monTaxka BJI;

2. 3Kan1yaTaum[ CHJIOBBIX TpaHC(I)OpMaTOPOBZ NepUuoOANIHOCTL OCMOTPOB U PEMOHTOB,

COACPIKAaHUC OCMOTPA, SKCILTYaTallUOHHBIC HOPMBI;

CocraButenb AdmsatyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u snepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

JK3aMeHAMOHHBIH Ouaer Ne 18

1. [Topsinox montaxka KTII, KPY, KCO;
2.  CrocoOsI moa3apsia akKyMyJIITOPHBIX OaTapei;

CocraBurenp Adnsatynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

IK3aMeHAMOHHBIA Oumiaer Ne 19

1.  Tlopsiox MOHTa)xa pacupeaeNnuTeIbHbIX KAPOB, MIYHKTOB, IIIUTOB;
2. OmnpeneneHue MecTa MOBPEXICHMS METOJOM  KoOJeOaTeNnbHOro paspsga M|
AKyCTUYECKHM METOJOM.

CocraButenb AdmstyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

IK3aMeHAMOHHBIH Omiaer Ne 20

1. Topsmok MOHTaXka KaOeIbHBIX SMOKCUIHBIX MY(T;
2. Onpenencane Mecta moBpexaeHus B KJI WHAYKIMOHHBIM METOJIOM H METOJIOM
HAKJIaJHON paMKH;

CocraButenb AdmstyHor 1.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOrO0 00Pa30BATENBHOIO YUPEKACHUS BbICIIET0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8 — o4HOE OTAETICHUE
10 — 3a04HOE M OYHO-30YHOE OTACTICHHUE

IK3aMeHALMOHHBIA Omiaer Ne 21

1.  Tlopsaok MOHTaXka CyXHX KOHIIEBBIX 3a/1€JI0K Kabes;
2.  Dxkcrutyatanus TpaHc(OpMaTOPHOTO Macia;

CocraBurenn Adnarynos 1U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAIMOHAIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 — o4HOE OT/ICTICHUE
10 — 3a04HOE U OYHO-30YHOE OT/EJICHHE

IK3aMEeHAIMOHHBIA Ouiaer Ne 22

1. Tlopsaok MOHTa)ka CBUHIIOBBIX KaOEIbHBIX MY(T;
2. DKcrutyatanysi U3MEpUTEIbHBIX TpaHChOpMaToOpoB U mpubopoB P3 u A;

CocraButenb Adnarynos U.O.




Kpurepuu ouenku:

. 3auTeno /
Kpurepmuii ouenkn Bbanasl Ouenka
He 32YTEeHO
Jlorndeckn 00OCHOBaHHBIE, IMOJIHBIE U
MpaBUJIbHBIE OTBETHI HA BOIPOCHI K
p P 40 Otau4HO 3auTeHo
sK3aMeHy. Pa3BepHyTble OTBETHI Ha
JIOTIOJTHUTEbHBIE BOIIPOCHI.
JlocTaTouHO MOJHBIA OTBET. MMeroTcs
TPYIHOCTH B OOOCHOBAHHOCTHU CBOETO 32 Xoporio 3a4yTeHo
OTBETA.
Hemnonnsiii oTBeT (B 00mMMX UepTax) Ha
( = prax) 24 Y 10BAETBOPUTENHEHO 3auTeHo
BOIPOCHI K SK3aMEHY.
Henornunoe noctpoeHne Ha BOPOCHI
K 9k3aMeHy. HepackpeiTa TeMaTnka <24 HeynosnersopurensHo | He 3aureno

BONPOCOB. OTCYTCTBHE apryMEHTALINH.




