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Ilepeuens komnemenyuil u UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHYUTL C YKAZAHUEM IMANOE POPMUPOSAHUA
6 npouecce 0C60eHUA OUCHUNIUHDL

Komnerenmusi:

I1K-1 - CnocobeH pa3pabarbiBaTh OTAEIBHBIC Pa3/eibl MPOEKTa Ha PA3JIMYHBIX CTAAMAX MPOSKTHUPOBAHUS CHUCTEMBI AJIEKTPOCHAOKEHHS H
0(hOpMIIATH TEXHUYECKYIO TOKYMEHTALUIO.
WHanukaTopsl JOCTHKEHUS KOMIICTEHIHH:

IIK-1.1 - 3Haer OCHOBHbIE HOPMBbI, MpaBWIa U TIOJIOKEHUS, MCIOJIb3yeMble IPU IPOEKTUPOBAHUM CHUCTEMBI 3JIEKTPOCHAOKEHHUS;
KI1acCU()UKALUIO, KOHCTPYKIIMU, TEXHHUECKUE XapaKTEPUCTHKH 000PYIOBAaHHUS CUCTEMBI JJIEKTPOCHAOKECHUS;

I1K-1.2 - YMmeeT npoBOJIUTH TEXHUKO-?KOHOMHUYECKYIO OLIEHKY pa3pabOTaHHOM CHUCTEMbI 3JEKTPOCHAOKEHUs; MCII0JIb30BaTh TEOPETUUYECKHE
3HaHUS Ha MPAKTUKE TPU MPOCKTUPOBAHUH CUCTEMBI JIEKTPOCHAOKECHNUS;

I1K-1.3 - Bnageer 6a30BbIMU 3HAHUSAMHU B O0JIACTH CHCTEM 3JIEKTPOCHAOXKEHHUsS; HaBbIKAMM HCIIOJIb30BAaHUSI OCHOBHBIX METOJOB pacueTa s
MPOEKTHUPOBAHUS CICTEM DJICKTPOCHAOKEHUS.

I1K-4 — cnnocoOeH opraHu30BaTh paboOTy MEPCOHANA MO HKCIUTYaTAI[UH IEKTPO- U TEIUNIO3HEPreTUYECKOro 000pYA0BaHus.
WHanuKaTopsl JOCTIKEHUS KOMIIETECHIIHH:

I1K-4.1 — 3HaeT OCHOBHBIE 3aKOHOJATEIbHbIE AKThl U HOPMATHBBI 10 OpraHU3allMUd pabOThl MEpCOHANA IO SKCIUTyaTallud 3JEKTpo- U
TEIUIOIHEPTETHYECKOTO 000PYI0BaHUS;

[1K-4.2 —ymeet opranuzoBaTh pa0oTy NepcoHasa 10 3KCILTyaTalluu 3JIEKTPO- U TEIJIOIHEPreTHYECKOro 000py10BaHMS;

[1K-4.3 — BrajieeT METOIaMH OpTaHU3alnU pabOTy TIEPCOHANA TIO AKCILTYaTaIlUH AIEKTPO- M TEIUIOIHEPTETHYECKOTO 000PYI0BAHUSI.

I1K-5 — crnocoGeH BBINOIHATE PAa0OTHI IO YHEPTETUUECKOMY 00CIIEI0BaHUIO 000PYI0BaHUS MJIEKTPOTEXHUUYECKUX CUCTEM.
WHankaTopsl JOCTIKEHUS KOMIIETECHIIHH:

I1K-5.1 — 3HaeT ocHOBHOE 000py1I0BaHHE OOBEKTOB;

[1K-5.2 — ymeeT NpUMEHATh TEOPETUYECKHE U MPAKTHYECKUE METOABI ONPEICICHUs OCHOBHBIX MAapaMETPOB JIEKTPOOOOPYIOBAHUS U PEKUMOB
paloThI 3EKTPOTEXHUYECKUX CUCTEM;

[1K-5.3 — BaieeT MeTo1aMu OTpeIeTICHHsI OCHOBHBIX MTAPaMETPOB IEKTPOOOOPYIOBAHUS U PEKUMOB PabOTHI SJIEKTPOIHEPTETHUECKIX CHCTEM.

JU1s OYHOTO OTAeNeHHUS

Nuaukaropsl Jranbl GopMHPOBAHMSA B Npolecce 0CBOCHHUS TMCIUIIHHBI
JIOCTHIKEHHS Jlekunun IpakTHyeckue JlaGoparopubie KypcoBoii npoekt Haumenosanue
KOMITeTEHIIUH 3aHATHS 3aHATHS (pa6ora) OUEHOUYHO020 cpedcmea
IK-1.1 Paznen 1-10 Paznen 4 Paznen 4 He npenycmorpensl Pedepar,ok3amen
P aT, DK3aMeH
IK-1.2 Pazmen 1-10 Paznen 4 Paznen 4 He npenycMoTpeHnsl eepar, sx3ame




IK-1.3 Paznmen 1-10 Pazpnen 4 Paznen 4 He npenycMoTpensl Pedepar, sxsamen
MK-4.1 Pasnen 1-10 Pasnen 4 Paznen 4 He npemycMOTpeHs! Pedepar, sxsamen
I1K-4.2 Paznen 1-10 Paznen 4 Pazpnen 4 He npenycMmoTpensl Pedepar, sxsamen
I1K-4.3 Paznmen 1-10 Pazpnen 4 Paznen 4 He npenycMoTpenst Pedepar, sxsamen
IK-5.1 Paznen 1-10 Paznen 4 Paznen 4 He npexycMoTpeHsl Pedepar, sx3amen
I1K-5.2 Paznen 1-10 Pasnen 4 Pasnen 4 He npenycMoTpenst Pedpepar, sxsamen
I1K-5.3 Paznen 1-10 Paznen 4 Paznen 4 He mpexycMoTpensl Pedepar, sxsamen
JLis 3209HOTO OTIeNICHHS

NuaukaTopsl Jranbl GOPMHUPOBAHHS B MPOIECCE OCBOCHHS THCIIHIIIHHBI

JIOCTHIKEHMSI Jlexuuu IpakTuyeckue JlaGoparopubie KypcoBoii npoexT Haumenosanue

KOMIIETEHIIHH 3AHATHSA 3AHATHSA (pabora) OUenouno2o cpedcmea
IK-1.1 Pasnen 3-4 Pasnen 4 Passen 4 He mpeycMoTpersI KOHTp;);’I;a;I;:I}jI)a(SOTa,
[K-1.2 Pasnen 3-4 Pasnen 4 Passen 4 He mpeycMoTpersI KOHTp(;J;I;:;i §a6OTa:
IK-1.3 Paznmen 3-4 Paznen 4 Paznen 4 He mpexycMoTpenst KOHTp(;Ei:;’éIf%OTa’
IK-4.1 Paznen 3-4 Pasnen 4 Pasnen 4 He mpeycMOTpeHsI KOHTp(;J;I;:;S; I£>3160Ta,
I1K-4.2 Paznen 3-4 Paznen 4 Paznen 4 He npenycMoTpeHnsl KOHTpgﬁi:ﬁzlﬁ)a%Ta’
I1K-4.3 Paznen 3-4 Pasnen 4 Paszen 4 He mpeycMOTpeHSI KOHTp(;J;I;:;S; I£>3160Ta,




[IK-5.1 Paznen 3-4 Paznen 4 Paznen 4 He npenycMoTpeHsl Kontpossnas pabora,
9K3aMEH
I1K-5.2 Paznen 3-4 Paznen 4 Pasznen 4 He npexycMoTpenst Konrponbnas padora,
9K3aMEH
I1K-5.3 Paznen 3-4 Paznen 4 Paznen 4 He npenycmoTpenst Kontposbnas pabora,
9K3aMEH
11 04HO-330YHOIO OTACICHUA
HNuauxaTopsl JTtanbl (OPMHPOBAHKSA B MPoOLECCEe OCBOECHUS THCHUILIMHBI
AOCTHIKECHUSA Jleknun IIpakTyeckue JlaGopaTopHubie KypcoBoii npoekT Haumenosanue
KOMIeTeHIHN 3aHATHS 3aHATHS (pa6ora) ouenoun02o cpedcmea
MK-1.1 Paznen 3-4 Paznen 4 Paznen 4 He npeycMoTpensl KonrposneHas padora,
9K3aMEH
[K-1.2 Pasnen 3-4 Pasnen 4 Passen 4 He npeycMoTpers: KonTtponbhas pabora,
9K3aMEH
I1K-1.3 Paznen 3-4 Paznen 4 Pasnen 4 He npeycMoTpenst KonTtponbHas pabora,
9K3aMEH
IIK-4.1 Paznen 3-4 Paznen 4 Paznen 4 He npexycmoTpenst Konrponnas padora,
9K3aMEH
I1K-4.2 Paznen 3-4 Paznen 4 Paznen 4 He npexycmoTpenst Konrponnas padora,
9K3aMEH
I1K-4.3 Paznen 3-4 Paznen 4 Paznen 4 He npexycmoTpenst Konrponnas padora,
9K3aMEH
I1K-5.1 Pa3ﬂe)’[ 3-4 Pa3ﬂeﬂ 4 Pa3ﬂeﬂ 4 He HpCILYCMOTpeHLI KOHTpOHLHaH pa6OTa,
9K3aMEH
IK-5.2 Pasnen 3-4 Pasnen 4 Pasnen 4 He mpeycMOoTpesI KonTtponsHas pabora,
9K3aMEH
IK-5.3 Paznen 3-4 Paznen 4 Paznen 4 He npenycmoTpenst KOHTpZﬁE:;glfa(SOTa’




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

J1sL O4HOTO OTJACICHUS

OueHoYHBbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
Pedepar 1 36 60
DK3aMeH 1 24 40

Utoro: 60 100

JIJ1 3209HOTO OTHETIEHUSI

OueHoYHbBIE CPENCTBA Koa-Bo Min, 6a10B Max, 6an10B
KontponbHas pabora 1 36 60
DK3aMeH 1 24 40
Hroro: 60 100

JJI O9YHO-3a0YHOTO OTIIEICHUS

OueHovHbIE CPEACTBA Kou-Bo Min, 6aji10B Max, 6a10B
KontponbHas padbora 1 36 60
DK3aMeH 1 24 40
Uroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
oaJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep)kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 mpoOenoB; McUepIbIBaIolIe,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
NIPUMEHEHUS 3HAHWI; HCIOJIB3yEeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3alaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOAWMBIE IMPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlara€T €ro, He JOMyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEIyCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BOMPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTUYECKHA
CTYyJICHTA,

OINOKY U TIp

«3aYTCHOY
CTYJEHTY, €CIH OTBETHI
TeMaM JIHUCIIUILIMHBI
H3JI0KEHBI,
HE3HAYUTEILHBIC HEI0YEThI
TakHe
CaMOCTOSTEIBHOTO

KakKk

BBIBOJIA,

BBICTABIISIETCS
Ha BOMPOCHI TI0
IOCJIEIOBATEIIbHbI,
JTOTTYCKAIOTCS

B OTBETE
OTCYTCTBUE
pedeBbie

Hwmxe 60

Heynosnersop
UTEIBHO
(He3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HaeT 3HAUUTENBHOM YacTH NPOrpaMMHOIO MaTepuaina, JOIyCKAaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~ TIpAaKTHUYeCKHe  paboThl, HEOOXOAMMbIE  TMPaKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€Clin

3a4TCHO»
CTYACHT

HE

BBICTABJIACTCA

3HACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi xapakTepucTukKa olleHOYHbIX CPeACTBA

Ne Haumenosanue IIpencraBienne
. /;1 OII€HOYHOT0 KpaTkas xapakTepucTHKa OIIEHOYHOI0 CPeACTBA OLICHOYHOI0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
N Kommnexr
CpenctBo npoBepKU YMEHUN IPUMEHSATh
KonTponbhas KOHTPOJIbHBIX
MOJIYYCHHBIC 3HAHUA JJI PCUICHUA 3aaa4 o
1 pabora 3aJJaHui 110
OTIpEeICNIEHHOTO TUIIA TI0 TEME UJTU pa3lieiy.
BapHaHTaM
[IpoaykT caMocTOATENbHON PabOTHI CTYACHTA,
MIPEICTaBIISAIONINI cOO0M KpaTKOe U3JI0KEHHE B
MMMCbMEHHOM BHJIE TIOJTYYEHHBIX PE3yJIbTaTOB
2 Pedepar TEOPETUIECKOI0 aHAIHM3a ONPEICIICHHON HAyYHOH Tewmsl pedpepaTon

(yueOHO-HCCIIe10BaTENbCKOM) TEMBI, TJIE aBTOP
PacKpbIBaeT CyTh HCCIIETyEeMOU MPOOIEMBI,
MPUBOJIUT PA3JIMYHBIC TOUYKH 3PEHHSI




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HuxHexaMCKuil XMMUKO-TEXHOJIOTMUECKUN (MHCTUTYT) (heaepaIbHOTO
rOCyJ1apCTBEHHOI'O OFO/I)KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHckuii HalMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTUUECKUN YHUBEPCUTET

Dakynvmem UHGOPMAYUOHHBIX MEXHOTOUL
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«30€KTPpOIHEPreTUKA U DJICKTPOTEXHUKA
[Tpoduns/ [Iporpamma «IIeKTPOCHAOKCHUE

Temsbl pepepaToB
(17151 OYHOT 0 OT/IeJIEHNS)
b1.B.10 «Dxkcmyaraius CUCTEM AJIEKTPOCHAOKEHMS))

1. KaGenbusle nuuum (KJI). Xapaktepuctuka u o0nactb npumeHeHHs. CrocoObl
npoksaaku KJI. [Ipoxnanka KJI B Tpanmiesx, B KaOeJIbHBIX COOPYKEHUSIX.

2. KaGenbubie nuuuu (KJI). OrtkpeiTas mnpokmanka kabenell 1o TeppuUTOpUU
IPOMBIIIICHHOTO MPEANPUATH U BHYTpHLIeX0BbIe npokaaaku KJI. MydTsl 1 3a1e1Ku CHIIOBBIX
Kkabexeii 1o 35 kB.

3. KaGenbubie muaun (KJI). HoBble TeXHOIOTMM MOHTaka KaOEIbHBIX My(PT U 3aJIENIOK.
MydThI 1 3a1€TTKH CHUITOBBIX Ka0eneil ¢ TIaCTUKOBOM H30MSIUEH.

4. Okcmuryatarus KJI. Metons! mpoBepku coctosinust kadeneit soime 1000 B.

5. MoOHTaX MOJHHE3AUUTHBIX YCTpoicTB. Craaya-pueMKa BBIMOJIHEHHBIX paboT.
OKcmulyaTanys BO3IyIIHBIX JIUHUN 3JIeKTpornepeaay. PerinameHTHbie pabOThl U HOPMATHUBBI.

6. Coenunenusi, orBeTBIeHMs. OKOHIIEBaHHE KU poBoaoB U kabeneit BJI u KJI. 3amura
COEIMHEHUH OT KOPPO3HH.

7. MonTtax 3azemistomux ycrpoictB. Cpada 3azemssromux  ycrpoicts (3Y) B
SKCIUTyaTalIo ¥ 3Kcrutyarauus 3Y.

8. lllmHONpOBOABI — BHABI 1 KOHCTPYKIIMK KOMILIEKTHBIX HIMHOIIPOBOAOB. MOHTaX Maru-
CTpaJIbHBIX HIMHOIPOBOJOB MEPEMEHHOTO U MOCTOSTHHOTO TOKA, a TaKkke Kabellb- TOKOIPOBOIOB
B MarucCTPaJIbHbIX JIMHUSIX.

9. LlexoBble cetu HampsbkeHueM 10 1000 B. MoHTax npoBoj1oB U Kabenel Ha JIOTKax, B
KOpoOax M Ha 3JIEMEHTax CTpoeHHil. MOHTaX TPOCOBBIX INPOBOAOB (NMPOBOAOB U Kabeneil,
YKpEeIIsieMbIX Ha Tpoce). MOHTaX 1IEXOBBIX TPOJUIEEB.

10. MoHTa)X KOMIUIEKTHBIX pacnpenenutenbHbix ycTpoiicts (KPY) n noacranuumii (KTIT).
Monrtax KPVY, cOopubix kamep oaHoctoponHero oOciyxuBanusi (KCO), KoMImieKkTHBIX
Tpanchopmaropubix noacranuii (KTII) — coctaB ycTpoiicTB, Ha3HAYEHHE, CXEMa U T.11.

11. Montaxx KPY u noacranumii. Beikiatodarenn BbICOKOTO HamnpsbkeHus. CBeIeHHUS O
BBIKJIIOYATENAX. MOHTaX BBIKIIOYAaTeNed M BbIKIOYarened Harpy3ku. CoBpeMEHHbIE
TpeOoBaHUS K BbIKIIOYATEIsIM. [IpUHIUIBI TallIeHUs 1yTH B BBIKIIOYATENAX.

12. Montax KPY u noacranuuii. PazbeaHUTENN, KOPOTKO3aMbIKaTEeNH, oTaeauTenu. Ha-
3HAYEHHE, CXEMHBIE PEIICHMS 3allUT Ha JITUX YCTPOMCTBAaX. MOHTaX pa3beIUHUTEIEH,
oThenuTeNneil 1 KopoTko3aMblkaTened. MoHTax TpaHc(hopMaTOpPOB TOKA.

13. Montax KPY wu mnoacranumiti. Ilpemoxpanutenu, paspsgHUKH, PEAKTOPHI,
KOHJIEHCATOPbI, N30JIITOPbl. MOHTaX NMPEAOXPaHUTENEH BBICOKOTO HAIIPSDKEHUS, BEHTUIIBHBIX U



TpyOUaThIX pa3psIHUKOB, OETOHHBIX PEAKTOPOB, CTATHUECKUX KOHAECHCATOPOB M M30JSATOPOB.
Montax TpanchopMaTOpOB HANPSIKEHUSI.

14. CunoBeie Tpancopmatopsl. O6mue ceacaus. [loaroroBurenbHbIe padOTHI IO MOHTA-
Ky TpaHchopmaTopoB. MoOHTaxX TpaHchopMaTopoB Kiacca HampsbkeHuss go 110 kB
BKJTIOYMTEIBHO 0€3 PeBU3UM aKTUBHOM YaCTH.

15. Cunossie TpancopmaTtopsl. PeBusust TpancopmMaTopoB, MOHTaXK MEPEKIIOYAIOIIETO
ycrpoiictBa (PITH), MOHTaX yCTaHOBOK Ui OXJIQXKICHHUS TPAHC(POPMATOPOB, MOHTAX BBOJIOB U
BCTPOEHHBIX TPpaHC(HOPMATOPOB TOKA.

16. Cunossie Tpanchopmaropsl. LlexoBeie TpanchopmaTopsl MomtHOCTHIO A0 2500 KBA.
PeBu3us, MoOHTax, CylIka H30JLUMU TpaHchopmaTopoB. BkitoueHue TpaHchopmMaTtopoB B
SKCIUTyaTanuo 0e3 cymku. Crada TpaHCOPMATOPOB B HKCILTYaTaAIHIO.

17. Cunosbeie Tpanchopmaropsl. OOmme cBeAeHHUs. DKCILTyaTalus TpaHCPOpPMATOPOB.
Habmonenue 3a paboToii, HOpMalibHasl M aBapHifHas Harpys3ka Tpanc(opmatopoB. OCMOTpPHI U
PEMOHTBI. XapaKTepHbIe HEUCIIPABHOCTH, 00BEM TEKYIIETO U KalUTaJIbHOTO PEMOHTA.

18.  DOnekrpuueckoe  ocpemieHue.  OCHOBHBIE  MOJIOKEHHUSI 1O  MOHTaXy
AIEKTPOOCBETUTEIBHBIX YCTAHOBOK. MOHTaX 3JIEKTPUYECKOTO OCBEIICHHS MPOMBINIICHHBIX
IPEANPUATHIN.

19. Dnextpokoppo3zus. 3amuTa OT JIEKTPOKOPPO3UH.

20. Ka6ensubie muann (KJI). Montax KJI B 610kax 1 KaOelIbHBIX KaHAaXx.

21. I'eneBbie kabenbHbie MypThl. KoOHCTpykums, o0nacTe NpPUMEHEHHs, YCIOBHS IKC-
IUTyaTaluH.

22. BakyymHble pekioy3epbl. CocTaB, OTIMYUTENbHBIE OCOOEHHOCTH, YCIOBMS
AKCILTyaTaliH.

23. Cnioco06bl ¥ yCTpOHCTBA KaHAIM3AMK SHEPTUU BO BHYTPULIEXOBBIX CETSX.

24. llexoBble ceru HampsbkeHueM go 1000 B. IlunompoBogsl. MoHTtax
pacnpeneIuTeNbHbIX, TPOJUIEHHBIX, OCBETUTENBHBIX HUHONPOBOAOB. Cava IMIMHONPOBOAOB B
AKCIUTyaTalHIo.

Kpurepuu oueHku:

3aureno /

Kpurepuii ouenku Bbanabl Ouenka
He 324TEeHO

[Tonnoe packpeite Tembl PO (KP).
Jlornueckn 0OOCHOBAHHBIE, MOJHBIE U 60 OTtiinyHO 3auTeHo
MMPaBUJIbHBIC OTBCTHI HA BOIIPOCHI.

[Tonmnoe packpeitrie Tembl PO (KP).
CTyleHT JgaeT JOCTaTOYHO ITOJTHBII 48
orBeT.  VIMewTcs  TPYAHOCTH B
000CHOBAaHHOCTH CBOETO OTBETA.

Xoporio 3auTeHo

[Tonnoe packpertre Temsl PO (KP). He
MOJIHBI OTBET (B OOIMX dYepTax) Ha 36 VY 10BIETBOPUTENTHHO 3auTeHo
BOTIPOCHI.

Henorununoe usnoxenue Marepuana.
HepackpriTa Temartnka Bonpocos. He
packpsIT Borpoc P® (KP). OrcyrcTBue
apryMeHTallu.

<36 HeynosnersopurensHo | He 3auteno




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HuxHexkaMCKuil XMMUKO-TEXHOJIOTMUECKUN (MHCTUTYT) (heaepaIbHOTO
rOCyJ1apCTBEHHOI'O OFO/I)KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Dakynvmem UHGOPMAYUOHHBIX MEXHOTOUL
Kageopa snexmpomexnuku u snepeoobecnevenus npeonpusmuii

Hampasnenue noaroroBku 13.03.02 «D1eKTPOIHEPTETHKA U AICKTPOTEXHUKAY
[Tpodwns/TIporpaMmma«IIeKTPOCHAOKEHUEY

KoMiuiekT 3apanuii 1Jisi KOHTPOJIbLHON padoThI
(nJ1s1 32049HOTO OTEJIeHUS )
b1.B.10 «Dkcmyaraius CHCTEM DIIEKTPOCHAOKEHUD

KontponbHast pabota cOCTOMT U3 ABYX 4acTeil. [lepBas 4acTh — OTBET Ha TEOPETHUCCKUIA
BOIIPOC B BUjie pedepaTa, BTOpasi 4aCTh — PELICHUE 3a]1a4 110 YEThIPEM pa3JiesiaM: DKCILTyaTalusl
BO3/YIIHBIX JIMHUH, DKCIUTyaTanus KaOeNbHBIX JIMHUH, DKCIUTyaTalus TpaHcHOpMaTopoB M
DKCITyaTanus JIEKTPHYCCKUX MAIliH.

YACTbD IIEPBAA - OTBETBI HA TEOPETUUECKUE BOITPOCHI:

1. ®akropsl, Bo3aelcTByOIIME Ha Bo3aylHble tuHuM (BJI) B mpouecce skcrutyaTarum.
VYcenosus HopMallbHOM dKcIutyaranuu BJL.

2. Knaccudukanus omop BozmymHbix juHuE (BJI) m ux kparkas XxapakTepuCTHKA.
TexHuka 0e30macHOCTH NMpH dKcIuTyatanuu BJL.

3. TIpuem BozaymHoi# nmuauu (BJI) B skcruryaranuio. Ocmotp BJIL. IIpodmnakruueckue
M3MEPEHUS U IPOBEPKH HA JINHUSAX.

4. KabGenpubie nuHuu (KJI). Xapakrepuctuka u ob6mnacte npuMeHeHus. CrocoObl
npoxiaaku KJI. ITpoknagka KJI B TpaHiesx, B KaOeIbHBIX COOPYKEHUSAX.

5. KabGenpupie muauu (KJI). OtkpeiTas mnpokiaaka kabeneil Mo  TeppUTOPHH
HPOMBIIIJICHHOTO NPEANPUATHS U BHYTpULIeXoBble npokiaaku KJI. MydTsl u 3a1eku CUI0BBIX
kabeneit 1o 35 xB.

6. KabGenpusie munun (KJI). HoBble TeXHOIOrMM MOHTaXa KabeIbHBIX My(T U 3a/1€JI0K.
MydThI 1 3a1€TTKH CHIIOBBIX KaOeJiel ¢ MIaCTUKOBON U30JISIUEH.

7. DOxcmnyatanus kabenpHbix JuHMHA (KJI). Metoasl mpoBepku cocTosiHUS KaOenein
Beie 1000 B.

8. Ompenenenue mect moBpexaeHus kadbenbHbix nuHui (KJI). Pemont KJI. Texnuka
6e3omacHocTH npH 3kcruryatanuu KJI.

9. MoHTaX MOJHHE3AIUTHBIX YCTpoicTB. Crava-mpueMKa BBIIOJHEHHBIX paboT.
OKcmlyaTanys BO3IyIIHBIX JIMHUAN 3JIeKTpornepeaay. PerinamenTHbie pabOThl U HOPMATHUBBI.

10. Coenunenus, orerBieHHua. OKOHIIeBaHHME XMW IMpoBoaoB u kabemedt BJI m KIJL
3anmTa COeJUHEHU OT KOPPO3HH.

11. MonTaxx 3azemusitoniux ycrpodcTB. Craua 3azemusitomux  yerpoicts (3Y) B
AKCIUTyaTaluIo M Kcruryatauus 3Y.



12. IlluaompoBoabl — BUABI M KOHCTPYKIIMHM KOMIUIEKTHBIX MIMHOMPOBOJIOB. MOHTaX
MarucTpajibHbIX I[IMHOMPOBOJOB MEPEMEHHOTO W IOCTOSHHOTO TOKa, a TaKXkKe KaOeIbHBIX
TOKOIPOBOJIOB B MaruCTpajJbHbIX JTUHUSIX.

13. IlexoBble cetn HampspkeHueM a0 1000 B. MonTax nmpoBoioB U kabesnei Ha J0TKaX, B
KOpoOax M Ha 3JIEMEHTax CTpOeHUil. MOHTaX TPOCOBBIX IPOBOJIOB (IIPOBOJOB M Kabeneid,
YKpeIUIsieMbIX Ha Tpoce). MOHTaX 1IEXOBBIX TPOJLIEEB.

14. MoHTaxx KOMIUIEKTHBIX pacipenenutenbtbix yerpoiicts (KPY) u nogcranumii (KTII).
Montaxx KPY, cOopubix kamep omHoctopoHHero oOciayxkuBanus (KCO), KOMIUIEKTHBIX
tpancpopmaropubix noacrannmii (KTII) — coctaB ycTpoiicTB, Ha3HAYCHHE, CXEMA U T.1.

15. Monrtaxx KPY u noxacranmuii. Beikitodarenu BbICOKOTO HampsbkeHHs. CBEACHHUS O
BBIKJIFOUATEIsAX. MOHTaX BBIKIIOUaTeNe ©  BhIKIIOYaTene Harpy3ku. (CoBpeMeHHbIE
TpeOOBaHUS K BbIKIIOYATEIsIM. [IpUHIUIBI TallieHus 1yTH B BBIKIIOYATENAX.

16. Montaxx KPY wu moncrannmii. Pa3benquHUTENN, KOPOTKO3AMBIKATENH, OTICIUTEIIH.
Ha3naueHue, cXeMHbIE pEIICHHs 3alUT HA ITHUX YCTpoWcTBaxX. MOHTax pa3zbeIUHUTENEH,
OTIeNuTeNe U KOpOTKO3aMbIKaTened. MoHTax TpaHc(hopMaTopoB TOKA.

17. Moutaxx KPY wu moacranmuii. IlpemoxpaHurenu, paspsgHUKHA, PEaKTOPHI,
KOHJIEHCATOPbI, N30JIATOPbl. MOHTaX Mpe1oXpaHUTeNIel BBICOKOTO HAPSDKEHUS, BEHTUIbHBIX U
TpyOUaThIX Pa3psAHUKOB, OCTOHHBIX PEAKTOPOB, CTATUYECKUX KOHJEHCATOPOB U H30JSATOPOB.
MoHTax TpaHchopMaTopoB HAMPSKESHHUSL.

18. CunoBeie TtpanchopmaTopel. OOmme cBenenus. [loaroroBurenbHble PaOOTHI O
MOHTaXy TpaHcpopmaTopoB. MoHTax TpaHchopmaTopoB kiacca HampspkeHus g0 110 kB
BKJIIOUUTENBHO 0€3 peBU3HH aKTUBHON YaCTH.

19. Cunoseie Tpanchopmaropsl. PeBusns TpaHchopMaTopoB, MOHTaX MEPEKIIOYAIOIIETO
ycrpoiictBa (PIIH), MOHTax ycTaHOBOK JJisl OXJIaX/IeHUsI TpaHC(HOPMATOPOB, MOHTaX BBOJIOB U
BCTPOCHHBIX TPaHC(POPMATOPOB TOKA.

20. Cunossle TpaHchopmaTopsl. LlexoBble TpaHCcpopmaTopsl MOIIHOCTEIO 10 2500 KBA.
PeBususi, MoHTax, cymika Hu30JsIIMM TpaHcdopMaTopoB. BxiroueHue TpaHcpopMaTopoB B
AKCIUTyaTauo 0e3 cymku. Cradya TpaHCOPMATOPOB B HKCILTyaTaIHIO.

21. CunoBeie TpaHchopmaropel. OOmue cBeaeHUs. DKCIUTyaTtanus TPaHC(HOPMATOPOB.
Habmronenue 3a paboToii, HOpManbHas U aBapuiiHas Harpy3ka TpaHchopmaropoB. OCMOTPHI U
PEMOHTHI. XapaKTepHbIE HEUCTIPABHOCTH, 00BEM TEKYIIETO U KalUTaJIbHOTO PEMOHTA.

22. TlapannenbHas pabota TpancdopmaTopoB. KoHTposb 3a Harpy3koit Tpanchopmaropa.
Buemamne ocMoTpsl TpaHchOpMaTOpOB.

23. M3onsauus tpancopmaropa u ee skcruryatanus. [Topsiok BKIIIOUEHUs, OTKIIOYSHHS U
perynupoBaHUs HANPSKEHUS.

24. OcHOBHbIE HeucCHpaBHOCTH TpaHchopmaropoB. TexHuka Oe3omacHOCTH MpU
WCIBITAHUU CUJIOBBIX TPaHC(HOPMATOPOB.

25. DnexTpuyeckoe OCBEIIICHHE. OcHoBHbIE IOJIOXKEHUS 1o MOHTaXY
AJNIEKTPOOCBETUTEIBHBIX YCTAaHOBOK. MOHTaX 5SJIEKTPHUYECKOrO0 OCBEIIEHHUS IPOMBIIIJIEHHBIX
MPEANPUATHIA.

26. DIEKTpOKOpPPO3Msl. 3aIIuTa OT ANEKTPOKOPPO3HH.

27. Kab6enwubie muann (KJI). MonTtax KJI B 610kax u kabenpHBIX KaHaTax.

28. I'emmeBble kaOenmpHBIE MyQTH. KOHCTpyKums, o07acTh TNPUMEHEHUS, YCIOBHUS
IKCIUTyaTaI1H.

29. Bakyymubie peknoy3epbl. CocTaB, OTJIMYUTEIbHBIE OCOOCHHOCTH,  YCJIOBHS
IKCIUTyaTaI|H.

30. CriocoOsI M yCTpoliCcTBA KaHATM3AIMHA YHEPTUN BO BHYTPHUIIEXOBBIX CETSIX.

31. LexoBbie cetu HanpsokenueM g0 1000 B. I[HunompoBoabl.  MoHTax
pacIpeneMTeNbHBIX, TPOJUICHHBIX, OCBETUTEIBHBIX IIHHOMPOBOAOB. Crada MUHOMPOBOIOB B
HKCIUTyaTaIHIo.

32. O0beM HW HOPMBI TPHUEMOCIATOYHBIX HCIBITAHUNH TPU BBOJE B OKCILTyaTaIHIO
AIIEKTPUUYECKUX MamuH. TexHuka 0e30IMacHOCTH MPH SKCIUTYaTaluy SJEKTPUIECKUX MAIIHH.



33. Ilyck onekTpuyecknx MamuH. KOHTponb Harpy3ku U Temreparypa oOMeHa
IIEKTPUIECKUX MAIIHH.

34. BrarooOMeH MeXay H3OJSAIUEH AIEKTPUYSCKUX MAIMH W OKPYKAIOIIEH Cpemnoi.
Crioco0Bbl CyIIKH M30JIALIH 0OMOTOK SJIEKTPHUECKUX MAIIUH.

35. Pabora sieKTpuUecKMX MAIIWH NP HEHOMUHAIBHBIX pexumax. HewmcmpaBHOCTH,
BO3HHKAIOIINE B ITPOIIECCE IKCILTYaTAIMH IEKTPUICCKUX MAIIHUH, U UX YCTPaHEHHE.

36. TexHudeckoe 0OCITy>KUBAHHE ICKTPUUECCKUX MAIIMH, HAXOAALINXCS B SKCIUTyaTaI[|H.
Brnusinue ycioBHii SKCIITyaTaly Ha CPOK CITY>KOBI 3JIEKTPOABUTATEIICH.

YACTDb BTOPAS — PEHIEHUE 3ATAY

1. DKCIIJIYATAIIA BO3IYIIHBIX JIUHUA (BJT)

3apaua 1.1. Bo3nymHas JTUHHS COEIHUHSIET MCTOYHUK SHEPIHM C morpeduteneM. Bun
notpeduTens ompenensercs mo Tadna. 1.1 B COOTBETCTBUU C HOMEPOM BapHaHTa (3TO MOXKET
ObITh MO0 acMHXpOHHBIM nBuratenb (AJl), mubo tpanchopmarop (T), MO0 CHHXPOHHBIN
nsurarens (CJl). TexHuueckue aHHbIE BHIOMPAIOTCS B 3aBUCMMOCTH OT HOMEpa BapHaHTa U3
COOTBETCTBYIOIIEH TaONMUIbl; MO0 MOTPeOUTENns 3aJaéTcsi HEMOCPEICTBEHHO 3HAuYE€HUEM
norpebisemoil Harpy3ku B MBT u MBA). Cuurare, uro Bce TpanchopMaTopbl paboOTaroT B
MOBBILIAIOIIEM PEKUME.

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

Herounwg

[lorpeduTens

FHEPIHA

Puc. 1.1

1. Ins nmanHOW cXeMbl MO 3aJlaHHOW Harpy3ke, Marepuany IpPOBOJa W YHCIY YacoB
WCIIONIb30BAaHUSl MAaKCUMyMa HArpy3Kd BbIOpaTh BO3AYIIHYIO IJHUHUIO IO 3KOHOMHYECKOH
IJIOTHOCTH TOKA.

2. Jlnd paHHOW CXeMbl MO 3aJaHHOM Harpy3ke BBIOpaTh BO3IYIIHYIO JIMHUIO TIO
JIOTTyCTUMOMY HarpeBy.

3. OmpenenuTh  MOMPABOYHBIM  TeMOepaTypHbIi  KOA(G(OUIMEHT,  yYUTHIBAIOIIUN
TEMIEPaTypy OKPYKarOIIEH CPeabl.

Tab6muna 1.1. UcxoaHable JaHHBIE

No Us, | Thax Marepuan toxns | tun Vs, (. 05,
BapuaHTa Torpeburens kB q npOBIz)zLa 0Cp O(pi M/C Oé oc
1 10+j10 35 | 1500 Mens 22 32 0,5 70 0
2 2+j3 10 | 2000 AmrfoMUHUI 10 1 1,0 70 0
3 1+j0,5 6 2550 Mens 12 26 1,5 70 0
4 0,2+j1 6 2500 AfoMUHUI 40 50 2,0 70 0
5 23+j12 35 | 3000 Menb 32 42 2,5 70 0
6 0,23+j1 6 3500 AmoMuHAT 56 65 | 3,0 70 0
7 0,5+j2 6 4000 Menb 44 52 3,5 70 0
8 4+j3 35 | 5000 AMOMUHUI 30 54 4.0 70 0
9 1,7+j3 6 6000 Menb 25 36 45 70 0
10 T1 o 6500 ATfOMUHUN 30 32 5,0 70 0
11 T2 < =| 7000 Mens 28 29 0,5 80 0
12 T3 E c:> 7500 AnroMuHuR 14 27 1,0 80 0
13 T4 = 2| 8000 Menp 39 45 1,5 80 0
14 T5 N5 [2200 | Amowmmnii | 45 | 47 | 2,0 | 80 | 0
15 T6 © | 3100 Menb 50 56 2,5 80 0




No Us, | Thax Marepuan toxns | tup, Vs, (. 05,
BapHaHTa Horpeburexs kB q HpOBIZ)I[a 0Cp Oé Mm/c Oé 0

16 T7 5350 AroMuHUN 42 53 3,0 80 0

17 T8 6400 Mens 20 28 3,5 80 0

18 T9 7700 AroMuHUN 47 51 4.0 80 0

19 T10 7900 Mens 32 49 45 80 0

20 Cl1 3580 AroMuHUN 16 50 5,0 80 0

21 CJ2 6530 Menb 20 34 0,5 90 0

22 CJ13 7100 ATrOMUHUN 41 69 1,0 90 0

23 C/l4 4220 Menb 20 48 15 90 0

24 CI5 3750 ArOMUHUN 57 70 2,0 90 0

25 CcJ6 7420 Menb 39 62 2,5 90 0

26 CH7 5320 ArOMUHUN 55 64 3,0 90 +40
27 CI8 1900 Mens 20 63 3,5 90 | +40
28 Cc19 2600 AJIFOMHHUI 45 59 4,0 90 | +40
29 CJ110 4120 Mens 65 78 45 90 | +40
30 All 6530 AJIFOMHHUI 41 60 5,0 90 | +40
31 A2 7210 Menb 22 30 0,5 80 | +40
32 AJl3 7800 AJIFOMHHUI 33 44 1,0 80 | +40
33 All4 5530 Menb 41 43 15 80 | +40
34 AJlS 4220 AroMUHUN 53 61 2,0 80 +40
35 AJl6 7950 Menp 47 62 2,5 80 | +40
36 ANl7 5050 AmoMuHUN 69 35 | 30 80 | +40
37 ALl8 6060 Menp 51 57 3,5 80 | +40
38 AJ19 7070 ArOMUHUN 15 36 4.0 80 +40
39 AJI10 8080 Menb 20 61 45 80 | +40
40 1,2+j6 10 | 3030 AJIFOMUHUI 12 33 5,0 80 | +40
41 2,8+j5 6 4040 Mens 45 69 0,5 70 | +40
42 0,9+j2 6 4630 AJIFOMUHUI 35 55 1,0 70 | +40
43 7+j9 35 | 3520 Mens 26 44 15 70 | +40
44 0,5+j2 6 2980 AJIFOMUHUI 33 36 2,0 70 | +40
45 4+j9 10 | 7450 Mens 50 56 2,5 70 | +40
46 2,1+j5 6 2300 AroMuHHAH 12 41 3,0 70 | +40
47 7,8+j10 35 | 2900 Menb 27 33 3,5 70 | +40
48 5+j4 10 | 3650 AJTFOMUHUTI 33 44 4,0 70 | +40
49 7+j4,5 10 | 7850 Menb 42 55 45 70 | +40
50 1,6+j4 6 5530 AMOMUHUT 45 67 50 70 | +40

3agaua 1.2. Bosaymnas nunus snektponepenaun (BJI) mnunoit L, BbImomHeHHas
paiioHe
rononénoobpazoBanus. [InaBka rononéna Ha mpoBogax BJI MoKeT oCyIIECTBISATHCA OT IIWH
Huzkoro HanpspkeHus (HH) 6...10 xB.

Paccuntate momHuocTe S u Hampspkenue U, TpeOyemple i TIIaBKH  TOJIONENA
NIEPEMEHHBIM U BBIIPSIMIEHHBIM TOKOM.

CTAJICAIIOMUHUCBBIMA  IIPOBOJaMH

Crioco06 1uTaBKH BEIOpATh B COOTBETCTBUH C BAPUAHTOM, IPE/ICTABICHHBIM B Ta0I. 1.2.

ceueHueMm F,

npoxoauT

HHTCHCHUBHOI'O

Tabmuma 1.2
1]2[3[4]5 ] 6] 7] 8]9]10]11]12]13[14]15]16
Banuart IInaBka nepeMeHHBIX TOKOM, puc. 1.3,a
P 17 (18[19]20| 21 | 22 [ 23 [ 24 [ 25 | 26 | 27 | 28 [29[30 | 31 | 32
[TnaBka BRIMPSMIICHHBIM TOKOM, puc. 1.3,0
L,xm |40[30[30]25] 25 |55 [55]60 | 70|65 50| 45 [35]40] 65 |55




| F,mv® [70]70/95[95]120 | 150 | 185 | 240 [ 300 [ 400 | 240 | 185 [ 95| 70 [ 120 | 95 |

2. DKCIUTY ATALIA KABEJIbHBIX JIMHUH (KJI)

3apaua 2.1. KaGenpHas JWHUS COEIUHSICT MCTOYHUK SHEPTUM C TMOTpeduTenem. Bun
norpeburens omnpezaensercs mo Tabdna. 2.1 B COOTBETCTBHM C HOMEPOM BapHaHTa (3TO MOXKET
ObITh MO0 acMHXpOHHBIM nBuratenb (A]l), mubo tpanchopmarop (T), MO0 CHHXPOHHBIN
neuratens (CJ]) — Torma ero TeXHUYECKHME JAHHBIE BBHIOMPAIOTCS B 3aBUCUMOCTH OT HOMEpA
BapHaHTa M3 COOTBETCTBYIOIIEH TaOuuibl; JHUO0 MOTpeOUTENnh 3a1aéTCsi HEMOCPEACTBEHHO
3HaYeHHUEM MoTpedsieMoit Harpy3ku B MBT u MBA).

CuuTtath, yTO BCe TpaHC(HOPMATOPHI pabOTAIOT B MOBBILIAIOIIEM PEKUME.

KabdensHaa maHA

HeTounur

1 | Iotpedutems
~

SHEPTHH

Puc. 2.1

1. Jlns pmaHHOM cxeMbl MO 3alaHHOM Harpy3ke BbIOpaTh KaOENbHYIO JIMHUIO II0
SKOHOMMYECKOU IIJIOTHOCTH TOKA.

2. JInst TaHHOM CXEMBI 10 3a/IaHHOI Harpy3ke BhIOpaTh KaOENbHYIO JIMHUIO IO JJTUTEIBHO
JIOTTyCTUMOMY TOKY.

3. B 3aBucuMmocTH OT MecTa HaxokJIeHus (B 3emje 3 uinu Bo3zayxe B), TemmepaTypsl
OKpYKAIOIICH Cpebl M THITA KaOels ONpeIeIUTh JUIUTEIBHO JOIYCTHMYIO Harpy3Ky KaOelbHON
JUHUM C y4€TOM TeMIlepaTypbl OKpyKaromied cpenbl. TemmepaTypa OKpyXaromie cpembl
BBIOMPAETCS B 3aBUCHMOCTH OT 33JIaHHOTO BapHaHTa.

4. CKOppEeKTUPOBATH JOMYCTUMYIO HArpy3Ky KaOenbHOU JTUHHUH MO JaHHBIM MPEeAbIAYIIeH
3a/1auu 1o O6oJee TOUHOM popmyie.

Tab6muna 2.1. UcxoaHble JaHHBIE

&= % = = ;

o |2 G X SlEg 2|22
& 2 S| s 2 S SE| B 2| 8
m S S E = =0 ad

= = =

1 ALl - 1500 Menb 2 3 10 9 2
2 A2 z g 2000 ATIOMUHAIL 1 3 11 8 0
3 A3 52 | 2550 Menb 3 B | 20 | 25 3
4 AJl4 Z = 5| 2500 AmoMuHHR 1 B 18 22 1
5 AJI5 2 3 &|__3000 Menp 2 B 20 | 38 5
6 AJl6 S 5 ‘é{ 3500 ANIOMHHUI 2 3 8 10 2
7 ALl7 5 2 S| 4000 Menb 3 B 15 | 22 4
8 AJI8 ; = 5000 AmroMuHUIT 2 B 25 42 6
9 AJI9 Oz 6000 Menn 3 3 12 20 2
10 AJI10 = 6500 AJFOMUHUI 3 3 13 31 0
11 1,2+j6 10 7000 Menb 4 3 7 19 3
12 2,8+j5 6 7500 AJIOMUHHI 2 B | 24 | 53 1
13 0,9+j2 10 8000 Menb 2 B | 23 | 20 0
14 7+j9 6 2200 ATIOMUHAI 3 B | 18 | 21 1
15 0,5+j2 10 3100 Menb 4 3 12 | 17 2
16 4+j9 6 5350 ATIOMUHAI 4 3 14 | 25 7




= % = = E
Z = o = S5 g e8| P | » | &
= % Mﬂ 8 % 8 § 3 ; & O@ S
& 2. - = 5 & = |8 E| 8| =2
aa 5 S E = % -
= = i
17 2,1+j5 10 6400 Menb 2 3 9 28 8
18 7,8+j10 6 7700 AIOMHHUT 3 3 8 36 6
19 5+j4 10 7900 Menb 3 B | 19 | 28 1
20 7+j4,5 6 3580 AoMuHHR 4 B 20 29 3
21 CJ1 - 5530 Menb 2 B | 27 | 26 2
22 CJ12 z g 7100 AJIOMUHHIL 2 B | 34 | 40 0
23 CJ13 52 | 4220 Menb 2 B | 26 | 25 5
24 cl4 Z 2 5| 3750 AnmomMuHHR 2 B 23 31 6
25 Ccl5 2 5 5| 7420 Meb 3 3 6 10 1
26 Cli6 S 5 2 5320 AoMuHHI 2 3 11 18 2
27 C7__ |59 S| 1900 Metb 3 [ 3 |16 | 15 | 4
28 CI8 g z 2260 AFOMUHMI 2 B 30 39 2
29 CJ9  |C & 4120 Menpb 2 3 17 | 15 | 4
30 CJI10 = 6530 ATOMUHUI 3 3 13 31 0
31 10+j10 10 2600 Menb 2 B | 23 | 20 0
32 2+j3 6 3100 AFOMUHUHT 1 B 18 21 1
33 1+j0,5 10 3600 Menpb 3 B | 14 | 25 7
34 0,2+j1 6 4100 AnroMuHHAI 1 3 27 26 2
35 23+j12 10 5200 Menb 2 B | 20 | 29 3
36 0,23+1 6 6200 AJFOMAHHI 2 B | 19 | 28 1
37 0,5+j2 10 6700 Menb 3 3 8 36 6
38 4+j3 6 7200 ATOMUHUI 2 3 9 28 8
39 1,7+j3 10 7700 Menb 3 3 18 | 22 1
40 1,6+j4 6 3350 AJFOMAHHI 3 B | 20 | 38 5
41 T1 o 5400 Menp 4 B | 15 | 22 | 4
42 T2 z g 6500 ATIOMUHUIL 2 B 12 | 20 0
43 T3 €2 | 7800 Menpb 2 3 24 | 20 1
44 T4 = B 5| 8100 AmoMuRHi 3 3 [ 14 [ 25 [ 7
45 T5 % 5 5| 3680 Meb 4 | 3 9 | 28 | 8
46 T6 S 5 ‘é{ 6630 AIOMHHUI 4 3 27 42 4
47 17 5 S gl 7200 Menb 2 | B | 6 |10 1
48 T8 = E 4330 ATIOMUHH 3 B | 30 | 39 | 2
49 T9 Oz 3860 Mens 3 B 18 21 1
50 T10 ~ 7900 AmroMuHul 4 B 23 20 0
3. DKCIUIYATALIUSI TPAHC®OPMATOPOB
3agaua 3.1.

1. OmnpenenuTh YHUCIO BUTKOB HaMarHWYWBAIOMIEH OOMOTKM W TOK B OOMOTKE TIpH
WHIYKIIUOHHOM CYIIKE.
2. OnpenenuTh apaMeTphl CYITKH TpaHC(HOPMATOPOB TOKAMH HYJIEBOU MOCIEA0BATEIILHOCTH.




Tabnuua 3.1

MoitHOCTh TpaHC(opMaTopa,

Ne KBA/yTenJIéHHFc))CTL(/I[))e%pHCTECTL U.B | v | FlFo | o | hm | Ap | cosqo
1 25/yTennénublii/ peOpuCThIi 127 1,0 1,4 0 0,8 | 0,65 0,2
2 25/HeyTennéHHbIi/peOprcThIit 220 1,1 1,5 10 | 0,8 0,7 0,25
3 25/yTennéHHbIii/Tna K 380 1,2 16 [ 20| 1,0 | 0,75 0,3
4 25/HeyTennéHHbIi/peOprucThIit 127 1,3 145 | 15| 1,2 0,8 0,35
5 40/yTennéHHbIil/ peOpUCThIN 220 | 1,05 | 155 | 25| 1,2 | 0,85 0,4
6 40/HeyTennéHHbIN/peOPUCTHIN 380 1,4 141 11| 1,3 0,9 0,45
7 40/yTennéHHbIi/TIIa 1K 127 1,5 151 |21] 09 | 0,66 0,5
8 40/HeyTennéHHbINi/peOpUCTHIN 220 1,6 1,42 1121085 | 0,71 | 0,55
9 100/yTeréHHbINA/peOpPUCTHIN 380 1,7 152 | 22| 09 | 0,76 0,6

10 100/HeyTeruIéHHBIN/PeOpPUCTHII 127 1,8 143 (131095 | 0,81 | 0,65

11 100/yTennéHuplii/rnaakuit 220 19 153 | 23] 1,2 | 0,86 0,7

12 100/HeyTernéHHbII/peOpucThIii 380 2,0 144 |14 | 1,25 | 0,67 0,23

13 160/yrennéHnpIit/peOpuCThIit 127 2,1 154 (24| 14 | 0,72 0,33

14 160/HeyTeréHHbII/peOpUCTHhIii 220 2,2 147 |16 | 15 | 0,77 0,43

15 160/yTeruéHHbII/ Ta KU 380 2,3 157 (26| 1,3 | 0,82 | 0,53

16 160/HeyTeréHHbII/peOpUcThIii 127 2,4 148 | 17| 1,4 | 0,87 0,63

17 560/HeyTeTIIEHHBIN/PEOPUCTHIN 220 2,5 158 (27| 14 | 0,68 | 0,47

18 560/yTernéHHuplil/Tnaakuit 380 2,6 149 |18 | 1,8 | 0,73 0,69

19 560/HeyTennéHHbI/ peOpUCThIN 127 2,7 159 | 28| 2,0 | 0,78 0,61

20 25/yTennénubIii/ peOpUCThIN 127 1,7 155 (13| 10 | 0,81 | 0,45

21 25/HeyTennéHHbIi/peOpuCcThIi 220 1,8 141 | 23| 1,2 | 0,86 0,5

22 25/yTernéHHbINA/TIIa IKHi 380 1,9 151 (14| 1,2 | 0,67 | 0,55

23 25/HeyTennéHHbINi/peOpUCThIi 127 2,0 142 (24| 1,3 | 0,72 0,6

24 40/yTeTrIéHHBII/ peOPUCTHIN 220 2,1 152 (16| 0,9 | 0,77 | 0,65

25 40/HeyTernEHHbIN/peOPUCTHIN 380 2,2 | 1,43 | 26| 0,85 | 0,82 0,7

26 40/yTennénHplil/TaaIKuii 127 2,3 153 (17| 0,9 | 0,87 0,23

27 40/HeyTernEHHbIN/peOPUCTHIN 220 2,4 1,44 |27 1095 | 0,68 | 0,33

28 100/yrennénnplit/peOpuCThIit 380 2,5 154 (15| 1,2 | 0,73 0,43

29 100/HeyTer€HHBIN/peOpUCThIN 127 2,6 1,47 |25 1,25 | 0,78 0,53

30 100/yTennéHublii/rnaakuit 220 2,7 157 (11| 1,4 | 0,65 0,63

31 100/HeyTennéHHbII/peOpuCTHIit 380 1,0 148 (21| 15 | 0,63 0,47

32 160/yTennéHHbIi/peOpUCThIi 127 1,1 158 |12 | 1,3 0,7 0,69

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

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

35 160/HeyTerIéHHbII/peOpUCTHIit 127 | 105 | 1,46 | 23| 16 | 0,78 0,59

3amauya 3.2. [lns JABYXCTYNEHYATOro CyTO4YHOro rpaduka Harpysku (puc. 3.1, a)
TpaHcopmaropa TpedyeTcs:

1. Paccuntarps nepexoaHblii TEMIOBON peXHUM TpaHc(hopMaTopa U MOCTPOUTH TpaduK (pHC.
3.1, 0).

2. OueHuTh 10IyCTUMOCTD CUCTEMATHUECKOM MEPETPY3KH.

3. O1eHUTh OTHOCHUTENIBHBIN N3HOC BUTKOBOM M30JISILIMM 32 CYTKH.

BapuanTsl 3aanuii npuBeieHsl B Ta01. 3.2.
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Puc. 3.1. JIByxcTyneH4aTblii CyTOUHBIN rpaduk HArpy3Ku (a) ¥ MepexoqHbIN TEIIOBOM PEKUM B
Tpanchopmarope (6)
Tabnmna 3.2. McxoaHbIe TaHHBIC
Bapuant Ki,0.e | Ky o0 , 4 Tpancdopmarop I'opon YcnoBus

1 0,95 15 2 TMH AcTtpaxaHb 3uma
2 0,9 1,45 2 TIH Bopkyra Jleto
3 0,85 1,4 3 TMH Kamuaunarpaz Ton
4 0,8 1,35 3 TJH MypmaHck 3uma
5 0,75 1,3 4 TMH Hosropon Jleto
6 0,7 15 4 TIAH IIcxoB T'ox
7 0,65 1,45 5 TMH TBepb 3uma
8 0,6 1,4 5 TIH Bosorna Jleto
9 0,55 1,35 6 TMH ITeTpo3aBojck Tox
10 0,5 1,3 6 TIH AcTtpaxaHb Jleto
11 0,95 1,5 2 TMH Bopkyra I'on
12 0,9 1,45 2 TIH Kanuaunarpag 3uMa
13 0,85 1,4 3 TMH MypmaHCK Jleto
14 0,8 1,35 3 TIH Hogsropon TI'on
15 0,75 1,3 4 TMH IIckoB 3uma
16 0,7 15 4 TIH TBepn Jleto
17 0,65 1,45 5 TIH Bomorga TI'on
18 0,6 1.4 5 TMH [Terpo3aBojck Jleto
19 0,55 1,35 6 TIH AcTtpaxaHb TI'on
20 0,5 1,3 6 TMH Bopkyra 3uma
21 0,95 15 2 TIH Kanuaunrpag Jleto
22 0,9 1,45 2 TMH MypmaHck TI'on
23 0,85 1,4 3 TIH Hogropon 3uma
24 0,8 1,35 3 TMH IIckoB Jleto
25 0,75 1,3 4 TIH TBepn TI'ox
26 0,7 15 4 TMH Bonoraa 3uMa
27 0,65 1,45 5 TIH [Terpo3aBojck Jleto
28 0,6 1,4 5 TMH AcTpaxaHb T'ox
29 0,55 1,35 6 TIH Bopkyra Jleto
30 0,5 1,3 6 TIH Kamuaunarpan Tox
31 0,85 1,5 2 TMH ITerpozaBoack I'on
32 0,8 1,45 3 TIH AcTtpaxaHb 3uMa
33 0,75 1.4 4 TMH Bopkyra Jleto




Bapuant Ki,0e | Ky,oe | t,u Tpancdopmarop I'opon YcnoBust
34 0,7 1,35 5 TIH Kanununrpan Tox
35 0,65 1,3 6 TMH MypMaHCK 3uma

4. SKCIUTYATALIMA SJIEKTPUYECKNX MAIIINH (OM)

3anaua 4.1. BeiOop aCHHXpOHHOTO JABUTATEIIS.

Ornpenenutsb

pPacU€THYI0  MOIIHOCTh

JIBUTATEIIS,

BBIOpaTh 1O

karainory A/l
IOpeJHA3HAYCHHbI Ul NpUBOJAa MEXaHM3Ma C LUKIMYECKUM TIpapUKOM Harpy3kud B
IPOIOJDKUTEIPHOM WM TOBTOPHO-KPAaTKOBPEMEHHOM peknMax pabotbl. [IpoBecTn mpoBepky
JIBUTATEIIs 10 Ieperpy304Hoi cnocoOHOCTH.

Tabmnuma 4.1
Nogapmanrta | My, Hm | Mo Hwm | Mg HMm | ti,c | th,c | t3,¢c | to,C | Noyow,00/MuH | K,
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
38 20 30 60 5 10 10 25 930 0,95




Nopapmanrta | M1, Hm | Mo Hwm | Mg HMm | ti,c | th,c | t3,¢c | to,C | Noyow,00/MuH | K,

39 50 25 20 15 15 10 5 1415 0,9

40 30 15 30 10 5 10 75 930 0,85

[Ipumeuanusi: My, M, M3 — MOMEHTBI HArpy3Ky Ha Bally JUIsl COOTBETCTBYIOIIMX y4aCTKOB
rpaduka Harpy3ku; 1y, to, t3 — Bpemst paboThl ABUTATENS € 3aJaHHBIMA MOMEHTAMH Harpys3ku; to —
BpeMsl may3bl; N — wdacrora BpamieHus asurarens; Ky— KodQQPHUIMEHT, yYUTHIBAOIINN
BO3MOKHOE CHUKEHHUE HAIIPSYKEHUS CETH.

3anauya 4.2. [lyck aCHHXPOHHOTO JIBUTaTEeIsl.

AcunxponHsiii neuratens (AJl) nuraercs ot cuctemsl Hanpsbkenuem U (kB) mocpeactBom
Bo3nymHoU simHNM BJI mnmunoi L (km) u Tpanchopmaropa T. OnpenenuTs MOTEpH HAMPSHKEHUS
Au, % mupu mycke nBuratens. [mmaa BJI coorBercTByeT HOMepy BapuaHTta (Tabm. 4.2).
Tpanchopmarop T u Bo3aymnyto nuHuio BJI momobpaTh B COOTBETCTBUU C MHUTAEMbBIM
ACHHXPOHHBIM ABuraTesnem AJl.

BJ T
HeTourns I I

= ——1—(Q)—®
Tab6muna 4.2
Nepapuanra 1I<_1\,/1 IEJB, TT;X’ Matepuannposoaa Tun AJ] F::g“;’ UI:];M’ COSopron ;};
1 10 | 35 | 1500 Menp JIA302-16-44-8V1| 170 6 0,69 | 88
2 15 | 35 | 2000 AmoMuHUit JIA302-16-44-8Y1| 170 3 0,72 | 90
3 8 | 10 | 2550 Menb JIA302-16-54-8Y1| 630 6 0,85 [93,5
4 7 | 10 | 2500 AmoMuHmi JIA302-16-54-8V1| 630 3 0,85 93,5
5 30 | 35 | 3000 Menp JIA302-16-54-8T1| 500 6 0,835 | 93
6 6 | 10 3500 | Amowmmmi | AAOXAON 460 |6 | 0,68 | 89
7 17 | 35 | 4000 Menp JIA302-16-59-4V1| 1250 6 0,85 | 94
8 5 | 10 | 5000 AnroMuHuMI JIA302-16-64-6Y1| 800 6 0,88 | 93
9 4 | 10 | 6000 Menp JIA302-16-64-6T1| 630 6,6 0,87 92,5
10 35 | 35 | 6500 AmoMuHUit JIA302-16-64-10¥1 | 200 6 0,73 (89,7
11 3 | 10 | 7000 Mens 4A112M2Y3 75 0,38 | 0,88 |87,5
12 2 6 | 7500 AoMUHMI 4A280S84Y3 110 0,38 0,9 925
13 1 | 10 | 8000 Menpb 4A355M4Y3 315 0,38 | 0,92 94,5
14 14 | 35 | 2200 AmoMuHAI 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 AoMuHAI 4A225M2VY3 55 0,38 | 0,89 | 90
17 17 | 35 | 6400 Menp 4A315M6Y3 132 0,38 0,9 |935
18 5 | 10 | 7700 AmoMuHuit 4A355M8Y3 160 0,38 | 0,85 |93,5
19 3 6 | 7900 Menp 4A280S10Y3 37 0,38 | 0,78 | 91
20 20 | 35 | 3580 AmoMuHUit 4A280S10Y3 37 0,38 | 0,78 | 91
21 5 6 |6530 Menp 4A280S2Y3 110 0,38 | 0,89 (91,5
22 12 | 10 | 7100 AmoMuHHit JIA302-16-64-10Y1 | 200 6 0,73 (89,7
23 23 | 35 | 4220 Menp 4A112M2Y3 75 0,38 | 0,88 (87,5
24 14 | 10 | 3750 Amomunuit JJA302-16-44-8V1| 170 6 0,69 | 88
25 5 6 | 7420 Menpb JIA302-16-44-8V1| 170 3 0,72 | 90




Nepapuanra II(_I\’/I ;Jé T";ax’ MarepuanmpoBosa Tun AJ Z‘gl‘;’ U;IOBM’ COSprom :%
26 8 10 | 5350 ATIOMUHHUIT 4A112M2V3 75 0,38 | 0,88 [87,5
27 7 | 35 | 6400 Menp 4A280S4Y3 110 0,38 0,9 1925
28 30 | 10 | 7700 AnoMuHHMI 4A355M4Y3 315 0,38 | 0,92 (94,5
29 6 | 35 | 7900 Menp 4A355M2Y3 315 0,38 | 0,89 |91,5
30 17 | 10 | 3580 AOMUHMI 4A280S2Y3 110 0,38 | 0,89 (91,5
31 5 | 10 | 6530 Menp 4A225M2VY3 55 0,38 | 0,89 | 90
32 4 | 35 | 2550 Amomunuit 4A315M6Y3 132 0,38 0,9 [935
33 17 | 10 | 2500 Menp 4A355M8Y3 160 0,38 | 0,85 (93,5
34 5 6 |3000 AmoMunni 4A280S10V3 37 0,38 | 0,78 | 91
35 3 | 10 | 3500 Menp 4A280S10V3 37 0,38 | 0,78 | 91
36 20 | 6 |4000 AoMuHUit 4A355M4Y3 315 0,38 | 0,92 |94,5
37 5 | 10 | 5000 Menp 4A355M2VY3 315 0,38 | 0,89 91,5
38 12 | 35 | 7500 ATIOMUHHIT 4A280S2Y3 110 0,38 | 0,89 (91,5
39 9 | 10 | 3900 Menb 4A225M2VY3 55 0,38 | 0,89 | 90
40 18 | 6 |4500 AnIOMHHHMI 4A315M6Y3 132 0,38 0,9 [935

MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu




HwxHekamMCcKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
roCyapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIET0 00Opa30oBaHuUs
«Ka3zaHcKkuil HalMOHAJIbHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHOIOUL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«30€KTPOIHEPreTUKA U DJICKTPOTEXHUKA
[Tpodmns/TIporpamma «IIEKTPOCHAOKCHUE

Bomnpocsl k 3k3amMeny
b1.B.10 «Dxkcmyaraius CUCTEM AJIEKTPOCHAOKEHMS)

1.  Crpykrypa 1 3a1a4u 3J€KTPOMOHTaKHBIX OpraHU3aLui;

2. DKclulyartanusi BHYTPEHHHX 3JEKTPOIPOBOJIOK M TOKOIPOBOAOB (MEPUOIUYHOCTD U
COJIep)KaHHe OCMOTPOB, PEMOHTBI, IKCILTyaTallHOHHBIC HOPMBbI);

3. OcHOBHBIE MaTepUabl, IPUMEHSIEMbIC TIPH SJICKTPOMOHTAXKHBIX OTIEPAIIHSIX;

4.  Dkcrutyarainus cereidl ocBemieHus (MEPUOTUYHOCTH W COJIEPKAHHUE OCMOTPOB,
PEMOHTBI, 3KCIUTyaTallHOHHBIC HOPMBI);

5.  Hunycrpuanuzanus npH 3J1eKTPOMOHTAXKHBIX ONEPAIIMSIX;

6. Okcruryaranus BJI: Buabel OCMOTpPOB, COJIEpKaHHE OCMOTpa KaXKJIOTO BHJA,
JIOKYMEHTALUs], SKCILTyaTallHOHHbIE HOPMBI;

7. Bupael cBapku, IpUMEHSEMbIE NP 3JIEKTPOMOHTAKHBIX ONepaIusx;
8.  Dkcruryaraius J1epeBsSHHBIX ONOpP;
9.  TexHomorusi BBITIOJHEHUS ONPECCOBKM, O0ONACTh TNPUMEHEHHUS HTaHHOTO BHUJA

KOHTaKTHOTO COEIMHEHUS, HOPMBI BBITIOTHEHUS,

10. DxcmmyaTtanys xene300€TOHHBIX OTop;

11. TexHonorus BBHINOJTHEHUS MaiiKu, 00JIaCTh MPUMEHEHHS JaHHOTO BUJa KOHTAKTHOTO
COCUHEHMUS;

12.  DOxkcmnmyaraius METaTUTHYECKUX OIop;

13.  Omnwummre MOCIeT0BATEIIBHOCTH MOHTAXa BHYTPEHHUX CKPBITBHIX MPOBO/IOK;

14. Dxcnnmyartanus 3a3eMistomux ycrpoiicts BJI u moacranimii;

15.  Onwummure Mociie0BaTeIbHOCTh MOHTaXa BHYTPEHHUX OTKPBITBIX AJICKTPOIPOBOJIOK
10 CTEHAM IIeXa,

16. TlpmeMocmaTodHbIC UCITBITAHMS IIPH BBOJIC B AKCIUTYaTarwio BJI,

17. TlpoBoaku B IOTKaX U KopoOax: 00JIacTh MPUMEHEHHs, KOJUYECTBO MPOBOIHHUKOB,
CIIOCOOBI KPETUICHHUS U PACCTOSTHHSI MKy HUMU,

18. IlpueMocnaTouHble HCHBITAHWS TPU BBOJAE B OKCIUTyaTallMl0 BHYTPEHHUX
AIEKTPOMPOBOIOK.

19. TIlpoBoaku B IIACTMACCOBBIX TpyOax: 0OIACTh NMPUMEHEHHUs, MOPSAIOK MOHTAaXa,
orpesiesieHue ceueHUs TPyO TS TPOKIIAIKN TPOBOJTHHUKOB;

20. IIpuemocnarounsie ucnbiTanus KJI,

21. TIpoBOAKH B METAJUTMUECKHUX TPyOax: 00IacTh MPUMEHEHUS, TIOPSAIOK MOHTAXKA,

22. Bupsl nedexToB kKabenel, onpeaeneHue xapakrepa noppexaenus KJI,

23. [Ilpokmagka kabemeid B TpaHIIesX: O00JacTh TPUMEHCHHs, JOCTOMHCTBA U
HEJOCTaTKH, TOPSA0K MOHTAXKA,

24. OmpeneneHue MecTa TIOBPEXKICHUS B KaOeIe UMITYJILCHBIM CIIOCOOOM;



25. IIpoknagka kabeneil B kaHaiax, OJiokax: 0o0JIacTb MPUMEHEHUS, TOCTOMHCTBA U
HEJOCTaTKH, MOPSA0K MOHTAXa,

26. IIpwemMocHaToOYHbIE HCIBITAaHUS CHJIOBBIX TPAHCHOPMATOPOB: BUIBI UCIBITAHUN B
3aBUCHUMOCTH OT HOMHHAJIBHOTO HAMNpsHKEHUS U MOIIHOCTH, HOPMBI HCIIBITAHUN; CXEMBbI
HCIIBITAHMI,

27. [Tlpokmagka kabemeldi B  KaOEIbHBIX COOPYKEHHSIX: 00JIACTh TNPUMEHEHUS,
JIOCTOMHCTBA M HEJJOCTATKH, TIOPSAOK MOHTAXKA;

28. IlpuemocaaTouHble HCIBITAHUS MACISIHBIX BBIKIIOYAaTeNed : BHUJIbI HCIBITAaHUH,
HOPMBI UCIIBITAHU; CXEMBbI HCIIBITAHUM.

29. [IIpoknaaka xabenell Ha 3cTakanax W rajepesx: 00JacTh MPUMEHEHUS, TOCTOMHCTBA
U HEJIOCTATKH, MOPSIIOK MOHTAXa;

30. Dkcrutyatanusi akKyMyJISTOPHBIX Oarapeil: MOpPSIOK U COJEp)KaHUE OCMOTpa,
TEXHHKA OE30MacHOCTH Tpu paboTe B aKKyMYJISTOPHBIX, TPeOOBaHUS K MOMEIICHUSIM
AKKyMYJIATOPHBIX;

31. TloaroroBuTenbHBIC ONEpAIMK IPU MOHTaxe BJI;

32. Dkcrutyatanuus pa3beAMHUTENCH, KOPOTKO3aMbIKATEeNeH, OTAeIUTENeH;

33. Tlopsmokx monTaxa BJI,

34. DxcrutyaTanusi CHJIOBBIX TpaHC()OPMATOPOB: MEPUOJTUIHOCTH OCMOTPOB U PEMOHTOB,
coJiepKaHre OCMOTPA, IKCIUTyaTallHOHHBIE HOPMBI,

35. Tlopsamox montaxa KTII, KPY, KCO;

36. CnocoObl mom3apsiia akKyMyJIITOPHBIX OaTapeii;

37. Tlopsmok MOHTa)xa pactpeaeIUTeIbHbIX MKA(POB, TyHKTOB, IIIUTOB;

38. Ompenenenne Mecrta TOBPSKICHHUS METOIAOM  KOJIEOATENBHOTO paspsna M|
AKyCTHYECKHM METOJIOM.

39. Tlopsimox MOHTaXka KaOeNbHBIX SMOKCUIHBIX MY(]T;

40. Ormpenenenne Mmecta noBpexaeHuss B KJI MHAYKIMOHHBIM METOJAOM U METOJIOM
HaKJIaJHON paMKH;

41. Tlopsmok MOHTa)xa CyXHUX KOHIIEBBIX 3aI€TIOK Kades;

42. Dxcrutyatamnus TpaHCPOPMATOPHOTO MACIa;

43. Tlopsmox MOHTa)ka CBHHIIOBBIX KaOeIbHBIX MY(T;

44. DxcrutyaTanusi U3MEPUTENbHBIX TpaHCcPopMaTopoB U pubopoB P3 u A;

45. TlepcoHan wu OKcIUlyatanus. OMOIMOHANIbHAS HANPSDKEHHOCTh JIESITeIbHOCTH
NepCoHaIa YHEPTOCUCTEM.

46. IlpousBoacTBeHHOE 00yu€HHE U MOBBIICHHE KBaTU(PHUKALIUU TIEpCOHAIA.

47. OxpaHna Tpyja nepcoHajga YHEPrOCUCTEM.



Kpurepuu ouenku:

. 3auTeHno /
Kpurepuii oueHku Baniabl Onenka
He 3a4YTEeHO0
Jloruuecknn 0OOCHOBAHHBIC, ITOJHBIC U
NpaBUJIBHBIE OTBETHI HA BOIPOCHI K
p p 40 Otimuno 3auTeHo
sK3aMeHy. PasBepHyTble OTBETBI Ha
JIONTOJTHUTEJILHBIE BOIIPOCHI.
JocraTtoyHo monHbld oTBeT. MMetoTcs
TPYIHOCTH B OOOCHOBAaHHOCTH CBOEIO 32 Xoporio 3auTeHo
OTBETA.
HemnomnHeli oTBeT (B 00IIMX YepTax) HA
( m prax) 24 Y 10BAETBOPUTETHEHO 3auyTeHo
BOIPOCHI K SK3aMEHY.
Henornynoe noctpoeHne Ha BOMPOCHI
K 5Kk3aMeHy. Hepackpeita TeMaTuka <24 HeynosnersopurensHo | He 3aureno

BOIIPOCOB. OTCYTCTBI/IC ApryMCHTAllUN.
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