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Hepeuenb Komnemenuuﬁ u undukamopoe oocmudiceHus mmnememmﬁ C yKazanuem smanoe ¢opmup03anu;1 8 npouecce océoenun ouc-
UunjiuHbsl

Komnerenius:

IIK-1Cnocoben p33pa6aTLIBaTB OTACJIbHBIC PAa3ACIbl ITIPOCKTA HA PA3JIMYHBIX CTAAUAX ITPOCKTUPOBAHUA CUCTCMbI 3J'ICKTpOCH216)KeHI/I$I n

0(1)0pMJ'DITI) TCXHUYCCKYIO JOKYMCHTAIHIO.
I/IH,Z[I/IKaTOpLI JOCTHIXXCHUA KOMIICTCHIIMH

I1K-1.1 3HaeT OCHOBHBIE HOPMBI, IPaBUJIA U MOJIOKEHUS, UCIIOIb3yEMbIE IIPU MPOEKTUPOBAHUU CUCTEMBI AIEKTPOCHAOKEHMSI; Ki1accuduka-
[IUI0, KOHCTPYKIIMU, TEXHUYECKHE XapaKTEPUCTUKH 000pYIOBaHHS CUCTEMBI AJIEKTPOCHA0KEHHUS

[1K-1.2 YmeeT npoBOIUTh TEXHUKO-9KOHOMHYECKYIO OIICHKY Pa3pab0TaHHON CUCTEMBI AIEKTPOCHA0KEHHUST; UCTIONB30BaTh TEOPETHUECKUE
3HAHMS Ha MPAKTUKE TPU MPOESKTUPOBAHUH CUCTEMBI 3JIEKTPOCHAOKEHHMS;

[1K-1.3 Brnageer 6a30BBIMU 3HAHUSMH B OOJIACTH CUCTEM DJIEKTPOCHA0KEHUS; HABBIKAMH HCIIOJIh30BAHUSI OCHOBHBIX METO/IOB pacdeTa JiIst
MPOEKTUPOBAHUS CUCTEM 3JIEKTPOCHAOKEHHUS.

Komnerenius:

[TK-4CniocobeH pyKOBOIUTH CTPYKTYPHBIM MO/Ipa3AeICHUEM 0 TEXHUUECKOMY 00CTYKHBAHUIO U PEMOHTY TPaHC(HOPMATOPHBIX MOACTAaHIIUN

" pacnnpeCaACIMTCIbHBIX ITYHKTOB.
I/IH,Z[I/IKaTOpLI JOCTHIXXCHHA KOMIICTCHIIMH

[1K-4.1 3HaeT OCHOBHBIE MPUHIMIIBI 0€30M1aCHON PabOTHI B CTPYKTYPHOM MOAPA3JIEICHUN [0 TEXHUUECKOMY 00CIY)KMBaHUIO U PEMOHTY
TpaHC(hOPMATOPHBIX MOACTAHIIMNA U pacpeeIUTENbHBIX TYHKTOB,;

[1K-4.2 Ymeet onleHUBaTh MPAKTHIECKYIO BO3MOXKHOCTh O€301TaCHOTO MUCTIONIB30BaHUS 3JIEKTPOOOOPYAOBAHHS B TUIIOBBIX IIPOU3BOIACTBEHHBIX
YCIIOBUSIX;

[1K-4.3 Bnageet HaBbIKaMU UCIIOJIB30BAHUS COBPEMEHHBIX METOJIOB M CPEJICTB KOHTPOJISI 32 HOPMAJIbLHOM pabOTOM 3JIEKTPOOOOpYA0BaHUS
TpaHC(OPMATOPHBIX MOACTAHIIMNA U PACTIPEACTUTEIbHBIX ITYHKTOB.

JIJ1st O4HOTO OTAETICHUS

Omansl popmuposanus 6 npoyecce 0C60eHUA OUCUUNTIUHDBL
Hnouxamopul
Ilpakmuueckue 3ans- . Haumenosanue oyenounozo
oocmudicenus . Jlabopamopuwie | Kypcoeoii npoekm
Jexyuu mua,1a60pamopHblil cpeocmea
KoMnemeHnyuu 3anamus (paboma)
nPAKMUKym
JlabopaTopHuas pabota
Tewma 3-4
[K-1.1 Tema 1-9 Tena 7-8 Tema 8 He npenycmotpenst Pacuerno-rpaduueckas pabota
3auer ¢ OleHKOH




Tema 3-4 Jlaboparopnas pabota
IK-1.2 Tema 1-9 Tena 7-8 Tema 8 He npeaycmotpensl PacuerHo-rpaduueckas padora
3aueT ¢ OlIeHKON
Tema 3-4 Jlaboparopnas pabota
IK-1.3 Tema 1-9 Tena 7-8 Tema 8 He npeaycmotpensl PacuerHo-rpaduueckas padora
3a4eT ¢ OIeHKOH
Tema 3-4 Jlaboparopnas pabota
[K-4.1 Tema 1-9 Tena 7-8 Tema 8 He npenycmotpenst Pacuerno-rpaduueckas padbota
3a4eT ¢ OIeHKOH
Tema 3-4 JlabopaTtopHuas pabota
K-4.2 Tema 1-9 Tena 7-8 Tema 8 He npenycmotpenst PacuerHo-rpaduueckas pabora
3ader ¢ OIeHKOH
Tena 3-4 JlabopaTopHnas pabota
IK-4.3 Tema 1-9 Tena 7-8 Tema 8 He npenycmorpensl PacuerHo-rpaduueckas padora
3adeT ¢ OIEHKOH

I[J'IH 3a049YHOT'0O OTACIICHUA

Omanst hopmuposanusa 6 npoyecce 0C60eHUA OUCUUNIUHBL

Hnouxamopul
Ilpakmuueckue 3ana- . Haumenosanue oyenounozo
oocmuiceHus . | Jlabopamopnwvie | Kypcoeoii npoexm
Jexkyuu mu,1a00pamopHulil cpeocmea
KomnemeHyuu 3aHAMUA (paboma)
NPAKMUKYM
Tema 1 JlaGoparophas padota
IIK-1.1 Tewma 4 Tema 8 He npenycmoTpeHsl KontponbHas pabora
Tema 4-5 .
3adeT ¢ OIEeHKOH
Tema 1 JlaGoparopnas pabota
IK-1.2 Tewma 4 Tema 8 He mpenxycmoTpeHbt KontponbHas pabora
Tema 4-5 .
3ayeT ¢ OleHKOH
Tema 1 JlaGoparopnas pabota
IK-1.3 Tema 4 Tema 8 He npenycmotpenst KontponsHas pabora
Tema 4-5 N
3a4eT ¢ OIEeHKOH
Tema 1 Jlaboparopnas pabora
[K-4.1 Tema 4 Tema 8 He npenycmotpenst Konrtponbhas pabora
Tema 4-5 N
3auer ¢ OeHKOU




Tema 1

Jlaboparopnas pabota

I1K-4.2 Tewma 4 Tema 8 He penycmoTpeHb KontponbHas pabora
Tema 4-5 N
3ader ¢ OLEHKOM

Tema 1 Jlaboparopnas pabota

IK-4.3 Tema 4-5 Tewma 4 Tewma 8 He mpenycMoTpeHb KontponbHas pabora

3ayer ¢ OIEHKOMH




Hepeuenb OUCHOUHbBIX cpedcme no ducuunﬂune «Qﬂekmpuueacue cmanuuu u

JI71s1 o4HOTrO OTACTICHUS

noocmanyuuy

OueHoYHBIE CpeICTBA

KoJa-Bo

Min, 6aj10B

Max, 6a10B

JlaGoparopnas pabota 5 25 40
PacuerHo-rpaduyeckas pabora 4 12 20
3ayeT ¢ OLEHKON 1 23 40
Uroro: 60 100
J1J1s1 3a049HOr0 OTICICHUS
OueHouHbIe CpeICTBA Koa-Bo | Min, 6amioB | Max, 6ajioB
JlaGoparopnas pabota 1 20 30
KonTtponbHas paborta 1 20 30
3ayeT ¢ OLEHKON 1 20 40
Uroro: 60 100




Illkana ouenueanusn

Hudposoe | Boipa:xkenue B | CiioBecHoe Kpurepuu o11eHKM HHIUKATOPOB 1OCTHKEeHUs NPHU GopMe KOHTPOJIS:
BbIpPa:KeHHe 0ajrax: BBIpa:KeHHe IK3aMeH / 3a4eT C OleHKOIi 3ayer
5 87 - 100 OminyHo (3a- | OlleHKa «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIM TEOPETUYECKOe COMep-
YTEHO) JKaHHEe Kypca OCBOEHO TMOJIHOCTRIO, 0e3 Mpo0eoB; NCUYEPITBIBAIOIIE, ITOCe-
JIOBaTeNIbHO, YETKO W JIOTUYECKH CTPOWHO W3JaracT MaTepual; CBOOOIHO
CHpaBIsieTCST C 3a/JladaMH, BONPOCAMH WM JPYTUMH BUIAMH TNPUMCHCHUS
3HAHUH; UCIIOJB3YET B OTBETE JOTIOJIHUTEIbHBIA MaTepPHall BCE MPETyCMOT-
PCHHBIC HpOFpaMMOﬁ 3aJaHHus BBIIIOJIHCHBI, KAYECTBO HMX BBIIIOJIHCHHA OIIC-
HEHO YHCIIOM 0aiioB, OJM3KUM K MAKCUMAJIbHOMY; aHAJM3UPYyET MOTy4eH-
HbI€ pE3YNIbTaThl; TMPOSBISET CAMOCTOSITEIBHOCTh TIPU  BBITIOJHEHHUH
3aJlaHui OneHka «3a4TEHO» BBICTABISETCH CTY-
4 74 - 86 Xopomo (3a- [OmeHKa «XOpOIIo» BBICTABISETCS CTYICHTY, €CIIH TEOPETHYECKOE COJIEpP-|IeHTY, €CIH OTBETHl Ha BOMPOCHI IO Te-
LITCHO) JKaHUC KypCa OCBOCHO IOJHOCTBIO, HGO6XOI[I/IMI)IC OPAKTUYCCKHUE KOMIIC-|MaM JUCHUILIMHBI IMOCICA0BATCIbHBI, JIO-
TEHIUU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMOM |[THYECKH W3JI0KEHBI, JIOTTYCKAIOTCS
oOydeHus ydeOHbIe 3a/1aHus BBIIOTHEHBI, KAYECTBO WX BBIMTOIHEHHS 1OCTA-|HE3HAYUTEIbHBIE HEOYETH B OTBETE CTY-
TOYHO BbICOKOe. CTYZeHT TBEpAO 3HAET MaTepuall, TPaMOTHO U IO CYIIECT-|/IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
BY M3JIaraeT €ro, He JIONYCKas CYIICCTBCHHBIX HETOYHOCTEW B OTBETE Ha|TEIhHOTI'O BHIBOJA, PEUCBHIC OIIUOKHU U P
BOTIPOC.
3 60 - 73 YnoenetBo- |OneHKa «yAOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHde-
PHUTENBHO (32a- |CKOE colepKaHue Kypca OCBOSHO YAaCTHYHO, HO MPOOENbl He HOCAT Cylle-
YTEHO) CTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoi 3a-
JaHW BBIMIOJTHEHO, HO B HHUX UWMEIOTCS OIIMOKH, MpPH OTBETE Ha
MTOCTABIIEHHBIN BOIIPOC CTYACHT MOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
MpaBUWIbHBIE (OPMYIUPOBKH, HAOIOAAIOTCS HAPYIIEHUS JIOTUYECKOW TO-
CJICJIOBATEIHHOCTH B U3JI0KEHUH MMPOTPAMMHOTO MaTepUaa.
2 Huxe 60 HeynonerBo- |OnieHka «HEYIOBIETBOPUTEIHLHO» BBICTABISETCS CTYIACHTY, eciu oH He|OlleHKa «HE 3aYTeHO» BBICTABISAETCS
PUTENBHO  |3HAET 3HAYMTENBHOW YacTH MPOTPaMMHOTO MaTepuaa, JIOIyCKaeT CYIIeCT-|CTyIeHTY, eClIi CTYJICHT He 3HAeT OCHOB-
(He3aT-ITeHO) BCHHBIC OH_II/I6KI/I, HCYBCPECHHO, C OOJIBIIIUMU 3aTPYAHCHUSAMHU BBIIIOJIHACT |HBIX MTOHSITHH TEMBI JUCHUIIIIMHBI, HE OT-

HpaKkTHYeCKUe pPaboThl, HEOOXOAMMBIC MPAKTHYCCKHE KOMIICTCHIUH He
copmMupoBaHbl, GOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOrPaMMO 00y4eHHUS
y4eOHBIX 3a/laHU HE BBIOJIHEHO, KAYeCTBO UX BBIMOJHEHHS OLICHEHO YHC-
JI0M 0aJI0B, OJM3KHUM K MUHHUMAJILHOMY

BC€YACT HA OOIOJHUTCIIbHBIC U HABOAAIIHNEC
BOIIPOCHI IIpCIIoAaBaTeIId.




KpaTtkas xapakTepucTuKa OLEHOYHBIX CPEICTB

Ne | Haumenoeanue | Kpamkxasa xapaxmepucmuxa oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOUYHO20 cpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JIaGoparopHast |10 Bua yueOHOUW pabOTHI, menbi0 Kotopoi|Temsl mabopaTtop-
pabora SIBJISIETCA M3Yy4YeHHE (HCClieIoBaHKE, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTePUCTHUK J1a0OpaTOPHOTO OOBEK-|TPOJbHBIE BOIPO-
Ta. CBI IO TEME
[lens maGopaTOpHBIX 3aHIATHH:  OCBOEHHE|Ia0OpaTOpPHOIL pa-
u3y4yaeMoi y4eOHON NUCHUIUTMHBI; MpUoOpe-00Thl, BOIPOCHI K
TEHHE HABBIKOB MPAKTHYECKOTO MPUMEHEHUSI |KOJJIOKBUYMY
3HAHUW Y4EOHOW MUCIUIUIMHBI (JUCIUILINH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPENICTB U
(unn) oOopyI0BaHUS
2. |KoutponbHas |CpencTBo MpOBEPKH YMEHHM MPUMEHSTH Mo-|KOMIUIeKT KOH-
pabora JyYEHHBIE 3HAHUS IS PEIICHUS 3a]a4 OIpe-|TPOIbHBIX 3aJlaHul
JICJICHHOT'O THUIIA 110 TEME WU pa3Jieny. 10 BapHaHTaM
3. |Pacuerno- CpencTBo NpoBepKU YMEHHI NpUMEHATh No-|Kommuiekr  3apa-
rpadudeckaspa- |TydyeHHbIC 3HAHUS 110 3apaHee ONPECICHHON [HUM IS BBITIOIHE-
6ora METOJUKE ISl PEeIICHUsl 3a/1ady WU 3aJaHUuM |HUS pacyeTHo-

10 MOAYJIIO UJIN JUCIHUIUIMHC B IICJIOM.

rpadgudeckoit  pa-
0O0TBI




MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmemynpasierus u asMomMamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

VY4eOHbIM IIJIaHOM 1o HaIIPaBJICHUIO OJATOTOBKHU
13.03.02«D1eKTposHepreTuKa U IMEKTPOTEXHUKa» I 00yJaromMXcsl MpeIyCcMOT-
PEHO MPOBEACHUE JIAOOPATOPHBIX 3aHATUM MO AUCHUIUIMHE «DJIEKTPUYECKHE CTaH-
LMY Y TOJICTAHLIUNY.

JlabGopaTopHble 3aHATHUS MO JUCHUUILIMHE MPOBOASTCS B CIEUUAIBLHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJIMMBIX CPEeACTB 00yUYeHHs: 1abo-
paTopHOro 000pya0BaHUs, 00pa3LOB AJI UCCIEIOBAaHUI, METOAMUYECKUX TTOCOOUH.
[{enb mpoBeneHUs 1a0OPaTOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUECKUX
NOJIO’KEHUH JIEKIMOHHOTO MaTepuaja, a TakKe BbIpabOTKa CTyA€HTaMU ONpe/IesICH-
HBIX YMEHUI MHABBIKOB CAMOCTOSITEJIBHOIO SKCIIEPUMEHTHPOBAHUS.

JlabopaTopHas padora Nel. «BbIkiitouaTeny BHICOKOIO HAIMPSKEHUs» ([IJ11 OUHOTO U 3a04-
HOTO OTJIEJIEHU)

1.1 «MacJsiHble BBIKJIIOYATETH»

1. Kakoe Ha3HaUY€HME UMEET BBIKJIIOUATEID?

2. Kakue QyHKIMH BBIIOIHSAET Maclio B MHOTOOOBEMHBIX U Malo00beMHBIX MB?

3. Ilepeuncaute OCHOBHBIE JOCTOMHCTBA U HEJIOCTATKM MHOIOOOBEMHBIX U Malo00BEM-
HbIX MB.

4. Ha3BaTh OCHOBHBIE TEXHUYECKHUE NaHHBIE MB.

5. I[losicHuTh IpUHLMI TamieHust Ayru B MB 0e3 racuTenbHbIX KaMep, a Takke B KaMepax
HPOJIOJIHOTO U MONEPEYHOT'O Ty ThSI.

6. C KaKkoi 11eJIbI0 UCTIOIb3YIOT MHOTOKPATHBINA pa3phbiB.

7. YUeM BbI3BaHa HEOOXOAMMOCTH B pa3/ieieHUH (PYHKUIMN KOHTAKTOB MEXAy pabOuYuMHu U
JyTOTaCUTEIbHBIMHU, B KAKUX BBIKIIIOYATENSAX ATO MEPONPUATUE UCTIONIb3YETCs?

8. Kakoe na3nauenue nmeet 0ydepsiii 00em B MB cepun BMIT?

9. KakoBbl 0COOCHHOCTH TallleHUs1 AyTU B TacUTeIbHBIX Kamepax MB cepun BMII nipu
OTKJIFOYEHUH OOJIBIINX U MAJIbIX TOKOB?

10. Kakum o6pa3om ocyiecTBiseTcs 3aMeHa Macia B MB cepuu BMIT?

11. Kakum 00pa3om oCymiecTBIsieTCS KOHTPOIIb 32 ypoBHeM Macia B MB cepuit BMII u
MIT?

12. Kakum 06pa3om obecrieunBaeTcs 0TBO ra3oB u3 nuinHapa MB cepun BMIT?

1.2 «Bo3aymHbie BBIKJIHOYATETN»
1. Kaxk ocy1ecTBisieTcss IpOLECC rallleHus 1yT B BO3AYLIHbBIX BBIKIHOYATEISAX?
2. Kakue TUnbl racUTeNbHBIX KaMep UCIOJIb3YIOTCS B BO3AYLIHBIX BBIKIHOYATENSAX?
3. Kakoe Ha3HaueHHe UMEIOT OTJCIIUTENN B BO3AYLIIHBIX BBIKIFOUATEISIX ?
4.110CHUTH YCTPOMCTBO KaMepbl ¢ MHOIOKPATHBIM pa3pbIBOM, €€ HaA3HAYEHHE U MPUH-
LIUII BBITIOJHEHUS.



5.Kakoe HazHaueHHE UMEIOT aKTUBHBIEH EMKOCTHBIE JIEJUTENIN HAMIPSHKSHUS ?

6. Kakyto koHCTpyKIHMIO nMeeT Beikitoyatens BBH-35-27

7. Kakyro KOHCTpYKIIMIO HMEET JyroracuTebHas kKaMmepa Boikirouarenss BBH-35-27

8. [NosicHuTh mporecc BKItOYeHus Beikirovyarens BBH-35-2.

9. [NosicauTh Mporecc oTkItoUeHus BoikouaTesnss BBH-35-2.

10. OOBSICHUTD PIEKTPUUECKYIO CXEMY COEIMHEHUS AJIEMEHTOB IMOJIIOCa BBIKIIIOUATENS
U TIOCTIEI0BATENbHOCTh PA0OTHI KOHTAKTOB B MPOIECCE OTKIIOYEHUSI.

11. Ha3zBatp mpenumyIecTBa U HEAOCTATKU BO3AYIIHBIX BbIKItouaTenen cepur BBH.

12. OOBsICHUTH 0COOCHHOCTH KOHCTPYKINH BhIKItoyaresnss BBB-110.

13. Kakum 06pa3oM mpou3BOIUTCS KOMIUIEKTAIUs BeIKiItouarenei cepun BBb Ha pas-
HbIE HANIPSKEHUs?

14. TlosicauTs mpornecc BkmoueHus Beikimodarens BBb-110.

15. TIosicauth npouecc oTkIroYeHus BeikiovaTenss BBb-110 u ramenus mgyru.

16. KakoBbl OTIMYUTENIbHBIE OCOOCHHOCTH BBIKITIOUaTeneit cepuu BBB?

17. KakoBsl ocobeHHOCTH KOHCTpYKUMHU Boikitouateneit BHB? Tloscauts mporecc pa-
6otsI BeIkITtouatens BHB, nepemeniennst moaBM>XHBIX YacTel U TallleHUs] TyTH.

18. Kakue 10CTOMHCTBA U HEIOCTATKH UMEIOT BO3AYIIIHBIE BBIKIIOYATETN?

1.3 «JeKTpOMarHuTHbIE BHIKIIOYATETH»
1. Kakue HetocTaTKu, MPUCYIIME MACISHBIM U BO3YIIHBIM BBIKJIIOUATENIAM, HE IPUHA/I-
JIeKaT SJIEKTPOMArHUTHBIM BBIKITIOYATENSIM?
2. Ha yeM ocHOBaH MpHUHIMIT PAOOTHI SJIEKTPOMArHUTHOTO BBIKITFOUATENS?
3. OcoOeHHOCTh KOHCTPYKIIUU AJIEKTPOMArHUTHOTO BBIKITIOUaTesst Tiima BOM-6.
4. KOHCTpYKITUS TyTOTacUTEIIbHOW KaMephl BhIKTFoUatTes BOM-6.
5. KoHCTpyKIMs KOHTaKTHOM CUCTeMBbI BhIKTIouaTenss BOM-6.
6. IIporuiecc ramenus Ayru 3JIeKTPOMarHUTHOTO BBIKItouaTenss BOM-6.
7. B ueM 0cOOEHHOCTH TpoIiecca OTKIFOUYCHHUST MAIBIX TOKOB?
8. JIoOCTOMHCTBO M HEIOCTATKU 3JIEKTPOMArHUTHBIX BBIKJIIOYATEIEH.
9. HazoBuTe TUMBI 1 001aCTh MPUMEHEHHUS SJICKTPOMArHUTHBIX BBIKIIIOYATEIICH.

1.4 «BakyyMHbIe BBIKJIHOYaTeIN»
1. Kak mporekaer npoliecc OTKIOYEHUs] B BAKYYMHOM BBIKJIOUaTese?
2. YeM 0OBSICHUTH OBICTPYIO CKOPOCTh BOCCTAHOBJICHHUS AJIEKTPUUECKON MPOYHOCTH?
3. UeM OCIIOkKHEH MPOLIECC OTKIOYEHUS MAJIBIX TOKOB?
4. Kakue TpeOoBaHUs IPEABSABIAIOTCS K MaTepUaly KOHTAKTOB BAKYYMHOT'O BBIKJTIOYA-
Tens?
5. IlpenmyiiecTBa BaKyyMHBIX BBIKJIFOUATEIICH.
6. Henocratku BaKyyMHBIX BBIKJIFOHUATEIICH.
7. Yto mpencTaBiseT coOOON AyroracurtesbHas KaMepa BaKyyMHOTO BBIKITIOUATENs ?
8. Kak BbINOIHEHBI KOHTAKThl JyroracureiabHoi kamepsl K/[B?
9. HazHaueHue METaJNTMYECKUX IKPAHOB TACUTENLHON KaMepBhl.
10. Yemy paBeH X0 MOJIBU)KHOTO KOHTaKTa?
11. Kakue ¢gakTopbl OrpaHHUMBAIOT BEJIMUMHY OTKIIFOUaeMOT0 ToKa?
12. Kak BBINOJTHSAIOTCS BAKYYMHbBIE BBIKJIFOUATE M Ha HanpsikeHuu 10 kB u Bbiiie?
13. PaccMoTpeTh KOHCTpYKIuIO BhIKIfouaTenss BBT3-10-10/630 V2.
JlabopaTopHas padora Ne2. «/3mepurenpHbie TpaHCHOPMATOPHI TOKA» (1T OYHOTO OT/Ie-
JICHUSA)
1. HaznaueHnue u3MepuTenbHBIX TPAHC(HOPMATOPOB TOKA.
2. Uto Ttakoe k03¢ duireHT TpanchopmMaiii Tpanchopmaropa Toka?
3. Kakue yactu TpanchopmaTtopa Toka mojajexar 3a3eMJICHUIO, 7 KaKOW IeJIM U Kak
ATO OCYILUECTBISETCS?



4. Ilo xakuM MpHU3HAKaM U KaK MOXHO KJIACCU(PUIMPOBATh KOHCTPYKIMU TpaHchopMa-
TOpPOB TOKa?

5. UTo moHUMAaeTCs o1 TOKOBOM MOTPEUTHOCTHIO TpaHCPOPMATOPOB TOKA?

6. Uto nmpencrapiiseT OO0 yriioBasi NOrPEHIHOCTh TPaHC(HOPMATOPOB TOKA?

7. YTo mOHMMAETC MO/ MOJIHOW MOTPELUTHOCTHIO TPaHC(HOPMATOPOB TOKA?

8. Uro mpeacTasiseT coboit Tpanchopmartop Toka tumna TIIOJI-107

9. KakoBo Ha3zHaueHHE U KOHCTPYKTHBHbIE OCOOCHHOCTH TPaHC()OPMATOPOB TOKA TUIIA
TTIIJI-10 u TITJI-10?

10. Ilepeuncnuth npeuMyIIECTBAa U HEAOCTATKA BCTPOCHHBIX TPAHC(HOPMATOPOB TOKA.

11. KakoBa 0coO0e€HHOCTh TpaHC(POPMATOPOB TOKA JUIsl HAPYKHON yCTaHOBKH?

12. KakoBbl 3Ha4€HUS HOMHHAJIbHBIX BTOPUUYHBIX TOKOB TpaHC(OPMATOPOB TOKA U U3
KaKuX cOOOpaKeHU OHU YCTAHOBJICHBI?

JlaGopaTtopuasi padora Ne3. «3mepurenpHbie TpaHCHOPMATOPHI HAMPSHKSHUSD (11 OYHO-
TO OT/ICTICHUS)

1. Uro mpencrasisier coOoil Ki1acc TOYHOCTH M KaKHUe KJIACChl TOUHOCTH YCTaHOBJIECHBI
JUISL U3MEPUTETIBHBIX TpaHchopMaTopoB HanpskeHusi? [losicHuTe Ha3HAUYEHUE W3MEPHUTENb-
HBIX TpaHC(HOPMATOPOB HANPSKEHUS Pa3IMUHBIX KJIaCCOB TOYHOCTH.

2. Uemy paBHBI HOMHHAJbHBIE BTOPUYHBIC HAIPSDKEHUS TPaHCPOPMATOPOB HATpPsIKeE-
HUS, U U3 KaKUX COOOpakeHUI OHU YCTaHOBIICHBI?

3. B uem cocTosT OTIINYMS KOHCTPYKLIUN TpaHC(HOPMATOPOB HANPSHKEHUS OT KOHCTPYK-
Uil CUJIOBBIX TpaHC(HOPMATOPOB?

4. Yem omnpenensieTcsi HOMUHaIbHAas U MaKCHUMallbHash MOIIHOCTh TpaHcdopmaropa Ha-
psKeHUs?

5.IlosicHUTh B3aMMHOE PACIIOJIOKEHUE M KOHCTPYKTHBHOE BBIIIOJIHEHUE NEPBUYHON U
BTOPUYHOI 00MOTOK TpaHcopmaropa Hanpspxenuss HOM, HTMK, HTMU, HK®.

6. Uto naer nmpuMeHeHHE B TpaHC(HOPMATOpax HANPSKEHUS KOMIIAyHAHOW JIMTOM M30-
JAIu?

7. [loueMy 3aBO/IbI M3TOTOBISIOT MACIISIHBIE TPAaHC(HOPMATOPHI HANIPSHKEHUS C METAJUTH-
YECKMMU KOXKYXaMH TOJBKO Ha HanpshkeHue He cBbiuie 35 kB?

8. UeM oTiaM4arOTCd KOHCTPYKLUMHU TpaHchopmaropoB HampspkeHus tunoB HOM u
3HOM? Kakue cxeMbl COeTMHEHUSI 0OMOTOK 3THX TpaHC(HOPMATOPOB BO3MOXKHBI?

9. UeM OOBSCHUTH, UTO HA KPBIIIKY TPeX(a3zHOTO TPEXCTEPKHEBOTO TpaHchopmaTopa
Hanpspkenust Tuna HTMK He BbiBeZieHa HyJieBasi TouKa epBUYHON 0OMOTKH?

10. Tlouemy HeiTpanb NEPBUYHOM OOMOTKHM TpaHCPOpMaTOpa HANPSKEHHUS THUIIA
HTMMU nomjiexut 3a3eMIIEHUIO?

11. Yro OyayT mokasbiBaTh BOJBTMETPBI KOHTPOJIS U30JIALMU NpU coearuHeHnH ¢asbl C
yepe3 HeOOoJIbIIIoe EPEX0THOE COMPOTUBIICHHUE C 3eMJIei?

12. KakoBbl OynyT moka3aHUsl BOJIBTMETpPA KOHTPOJISA U3OJSLUU MPH METALTHYECKOM
3aMbIkaHu# ¢a3bl B Ha 3emiTio, eciiy HyseBast TOYKa NEPBUYHON 0OMOTKHU TpaHchopmaro-
pa HalpsDKEHUS OKa3ajlach OLIMOO0YHO HE 3a3€MJICHHOM?

13. TlosicHUTH KOHCTPYKTUBHOE UCIIOJHEHHE TpaHchopmaTopa Hanpsbkenus tuna H/IE.

JlabopaTtopuasi padora Ned. «IlluHHBIE KOHCTPYKIIMU U U3OJSATOPHI PACIPEACTUTEIBHBIX
YCTPOUCTBY (JJIs1 OUHOTO OT/ACIICHHS)

1. Kakum TpeOoBaHMAM JIOJDKHA YAOBIETBOPATH pallMOHAIbHAS (opMa MOMEPEeUHOro
ceuenus muH? OOBSCHUTH, TOYEMY paloHaIbHas (hopMa MOMEPEYHOTO CEUSHUS IITUH 3a-
BUCHUT OT paboyero Toka?

2. Kak BBIMONHSIOTCS IIMHHBIE KOHCTPYKIUHU 3aKPBITBIX PacHpeeNUTEIbHBIX YCT-
poMcCTB?

3. Kakue mmHbl — TPEXIOJIOCHBIE HJIM KOPBITHOTO CEYEHMs — IIPU OJMHAKOBOW 3aTpaTe



MeTaja OyayT o01aaaTh O0JbIIEH HAarpy304HON CITIOCOOHOCTHIO M TToUeMy ?
4. Kak yCTpOEeHBI MIMHOIEPKATEIN U KaKUe B HUX MPUHSITHI MEPHI JJIsl YMEHBIIICHUS T10-
Tephb Ha MEPEMarHUYMBAHUE U BUXPEBbIC TOKU?
5. Kakum crioco6om obecrieunBaercs CBOOOAHOE MepeMEILEHUE IIUH BJOJIb UX OCH MPU
TEMIEPATYPHOM YITTUHEHUN?
6. Kakoe 3HaueHre UMEET OKpacKa IIHH?
7. Ha3Batb OCHOBHBIE BUJbI BBIITOJTHEHUS KOHTAKTHBIX COCIWHEHHI JKECTKHUX IIUH U
CPaBHUTH X MEXIY COOOi.
8. KakoBbI 0COOEHHOCTH OTKPBITHIX THOKHX IMIWHHBIX KOHCTPYKIUNA M 00JIACTh UX MPHU-
MEHEHUS?
9. OCHOBHBIE THUIBI KECTKUX IINHHBIX KOHCTPYKIUH.
10. Kakue Matepuanbl 1 U30JISITOPBI UCIIOJIB3YIOTCS B IIIMHHBIX KOHCTPYKIIUSIX.
11. laTh 3CKHU3 KOHCTPYKIIUUA KOMIUIEKTHBIX MO(a3HO-IKPaHUPOBAHHBIX TOKOIPOBOIOB.
HasBaTh 001acTh UX NIPUMEHEHHUS U UX IOCTOWHCTBA.
12. Ha3BaTh THUIIBI U30J5TOPOB, KOTOPHIE IPUMEHSIIOTCS B PaCIpPeACIUTENbHBIX YCTPO-
CTBaX 3JICKTPUUYECKUX CTAHIIMHI U MTOJACTAaHIIUH.
13. O0BACHUTH OCOOEHHOCTh KOHCTPYKIIUH OTTIOPHO-CTEPIKHEBBIX U30JISATOPOB.
14. T'ne ucnonap3yrOTCsl OMOPHO-IUTHIPHEBBIE U30JATOPBI, X YCTPONUCTBO U HEAOCTATKH,
npUCyLIUE UM?
15. Yka3arp BHEIIHUN NPU3HAK, IO KOTOPOMY MOKHO CYJIUThb O HOMHHAJIbHOM Hamps-
YKEHUH U MEXaHMYECKON MPOYHOCTH U30JISITOPOB ISl BHYTPEHHEN YCTAaHOBKH.
16. YcTpoiCTBO OMOPHO-CTEPIKHEBBIX U30JISTOPOB U 00JIACTh UX MPUMEHEHUSI.
17. Yka3zarb 0COOCHHOCTb KOHCTPYKLUHHU MPOXOJHBIX H30JSATOPOB JJIi BHYTPEHHEH U
Hapy>KHO-BHYTPEHHEU yCTaHOBOK.
JlabopaTopHas padora Ne5. «Pa3benMHUTENH, OTACAUTENN U KOPOTKO3aMbIKATEIN» (s
OYHOTO OTJEJICHHUS)
1.Kakue oneparuu mpou3BOIATCSA Pa3beIUHUTEIISIMU?
. Kakux TuIoB 1 Ha Kakvie HOMUHAJIbHbIC HAIIPSYKEHUSI BBIITY CKAIOTCS pa3beAMHUTEIN?
. [losicauTe yCcTpOlCTBO M HA3HAYEHHE MATHUTHOT'O 3aMKa y pa3beIUHUTENEH.
. KakoBbI 0COOEHHOCTH KOHCTPYKIIUU pa3beIMHUTENEH HapyKHON yCTaHOBKU?
. Kak ycrpoena 6iokupoBka 3a3eMIISIIOIINX HOXKEH pazbeaunutens cepun PHJ(3?
. B uem Ha3zHaueHue rubKol cBs3u B pazbeaunuTene PH/[3-357
. B uem coctouT oTinune oTneauTeNs OT pa3beUHUTENS?
. Ans1 4ero Hy>keH OTIAEIUTENb?
9. IloueMy KOpPOTKO3aMbIKaTEIb MOHTUPYETCS HAa U30JSTOpax?
10. KakoBO HOpMaJIbHOE TIOJIOKEHUE KOPOTKO3AMBIKATEIIS U OTACIUTENSI B CXEME JJIEK-
TPOYCTAHOBKHU C KOPOTKO3aMBIKATEIEM U OTAEIUTEIEM?
11. IToueMy B ceTsX ¢ M30JIMPOBAHHON HEHUTPAJIBIO YCTAaHABIMBAIOT JIBYXIIOJIOCHBIE KO-
pPOTKO3aMBbIKaTENN?
12. KakuM 06pa3oM MpOMCXOAMUT OTKIIOUEHHE TpaHCPopMaTopa B CXEME C OTIENIUTE-
JIEM TIPH €r0 MOBPEXKACHUN?

O bk WN

Matepuaiibl 1a00paTOPHBIX pabOT MPUBEACHBI B METOJUYECKOM YKa3aHUH,
pa3paboTaHHOM Ha Kadeape eKTPOTEXHUKU U YHEProoOeCIieueHUs IPEANPUITHIA:

TymaeBa E.B. BbICOKOBOJIBTHOE 3JIEKTPOOOOPYIOBAHUE JIICKTPOCTAHIIUN U
noactannmii: yue6. [locoone/ HXTU; E.B. TymaeBa. — Hmwxuexkamck: HXTH, 2015.
-93.

Jlannble MeTonnueckue ykazanusa umerorcs B Y HULL HXTH B konuuectse 23
DK3.



Kpurepuu onenku 1a60paTopHbIx padoT

[Ipu moxaroroBke K jgabopaTopHOl paboTe MO MUCHUIIIMHE «DIEKTPUYECKUE
CTaHIIMU U MOJCTAHIIMU» B 6 ceMecTpe CTYJACHT OYHOTO OT/AENICHHUS TOKEH BBITOJI-
HUTH CJICAYIONINE BUJIBI palOT:

MunumajabHbIid | MakcUMaJIbHBIA
Buabi pador
0asn oasn

CamocrosTenbpHas MNpopadOTKa TEOPETH-
YeCKOro Marepuayia K J1abopatopHOH pa- 1 1
oote
O3HAaKOMJIEHHE C yCTaHOBKOM, IprOOPOM,
METOJMKOM BBIMIOJHEHUS J1a0OpPaTOPHOM 1 1
paboThI
Brinonnenue HEOOXOIUMOIO  JIKCHEPHU- 1 2
MEHTa
O6paboTka pe3yJabTaTOB HCCIEA0BaAHUS, 1 5
MOCTpOEHUE TpadUKOB
AHanu3 pe3yJbTaToB UCCIIEIOBAHUS U BbI- 1 9
BOJI 110 paboTe

UTOroO: 5 8

Takum o6pazom, kaxmas iaboparopHasi paboTa OIEHUBAETCI MUHUMYM B 5
6amoB, MakcumyMm B 8 OaioB. Ilocie BhIMOTHEHUS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN OAJIJT 10 TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak CpenHee apudmeTnaeckoe
0 BCEM JIA0OPATOPHBIM paboTaM.

[Ipun monaroroBke K j1adbOpaTOpHOl pabOTe MO JUCHUILIMHE «DIEKTPUYECKUE
CTaHIIUY W MOJCTAaHIIMN» B 8 ceMecTpe CTYJEHT 3a0YHOTO OTACNICHHUS JOHKEH BbI-
MOJIHUTD CIEAYIOIINE BUIbI padoT:

MunumasbHbIid | MakcuMaJIbHBIA
Buabi pador
0as oasn

CamMocTosiTenbHas TPOpadOTKa TEOPETH-
YEeCKOro Marepuayia K J1abopatopHOM pa- 4 6
oote
O3HaKOMIIEHHE C YCTaHOBKOM, mprOOpOM,
METOJMKOM BBITIOJIHEHUS J1abopaTOpHOU 4 6
paboThI
Breimonnenne HE0OXOIUMOTO  DKCIIEPH- 4 6
MEHTa
O6paboTka pe3yabTaTOB HCCIEI0BaHUS, 4 5
NOCTpOEHUE TpadUKOB
AHanu3 pe3ysIbTaToB UCCIICIOBAHUS U BbI- 4 5
BOJI 110 paboTe

UTOroO: 20 30




Takum oOpazoMm, kaxkaas 1aboparopHas padota orieHUBaeTcs MUHUMYM B 20
oasioB, MakcumyM B 30 GamioB. Ilocie BhIMOSHEHHS BCeX pabOT pacCUMTHIBACTCS
UTOTOBBIN OaJl1 IO TAHHOMY OLIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTnyeckoe
0 BCEM JIA0OPATOPHBIM paboTaM.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmemynpasierus u asMomMamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku:13.03.02«DI€KTPOIHEPTETUKA U DJICKTPOTEXHUKA
(K00 u HaumeHo8aHue)

[Tpoduns/mporpamma «JISKTPOCHAOKECHUEY
(Haumenosanue)

PacueTrHo-rpadpuyeckasi pabora
JJIS OYHOI'0 OTAeJICHUsS
M0 JUCHUIUINHEC DIECKTPUUECKUE CTAHIIUM U TTOACTAHIIUN)

1. PT'P Ne 1 «BwiGop umcia 1 MOITHOCTH TpaHC(HOPMATOPOB CBSI3U HA DJICKTPO-
CTaHLAW.

2. PT'P Ne 2 «Pacuet JIDII u BbIOOp HEU30JIMPOBAHHBIX ITPOBOIOBY.

3. PT'P Ne 3 «Pacuer u Bb1OOp TpancopmMaTopoB (aBTOTpaHCHOPMATOPOB) Ha
Y3JIOBOM PacCIpeIeIUTENbHON MOACTAHLIAN.

4. PI'P Ne 4 «PacueT 1 BBIOOp BBIKIIFOYATENCH B LEMAX JICKTPUUSCKUX COSITH-
HEHHUU CTAHIIUN).

MeTtoanueckue yKazaHus K BBIMOJTHEHHMIO pacdyeTHO-rpauueckux pador, Ba-
pUAHTBl U MCXOIHBIE JaHHbIE MpHUBEJAEHBI B yueOHOM mnocobOuun: Ilexosmos B.IL
Pacder 1 nmpoekTupoBaHHME CXEM 3JIEKTPOCHAOKeHUsA. MeToauueckoe mocooue s
KypcoBoro npoektupoBanus: yueOnoe nocooue/ B.I1. IlexoBuos. — M: ®OPYM:
NH®PA-M, 2019. — 214 c. (OBC «ZNANIUM.COM»).

Kpurepuu oueHKH NpaKTHYECKUX 3aHATHH

Makcumanvuulit 0a11 3a paciemHuo-2pagpuueckyro paoomy 0aa 04HO20 On-
0eJ1eHUs COCmaegisaem:

3aganue Min, 6aan | Max, 6ami
3amanue 1 3 5
3aganue 2 3 5
3amanue 3 3 5
3amanue 4 3 5
HUTOI'O: 10 18

NTOroBeiii peUTHHT MO MPAKTUYECKUM 3aHATHSM MPOCTABIAECTCS KAaK CPEIHEE
apu(pMETHIECKOE MOTYyUYCHHBIX 0aUIOB 3a pelieHue 4 NHINBUTy ATHHBIX 3aJJaHUH.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1apCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

DakyrbmemynpasieHus u asmomamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuerus npeonpusmuii

Hanpasnenue noaroroBku:13.03.02«DI€KTPOIHEPTETUKA U DJICKTPOTEXHUKAY
(K00 u HaumeHo8aHUe)

[Tpoduns/mporpamma «IJIEKTPOCHAOKECHUEY
(Haumenosanue)

KoMmuiekT 3aganni 1Jisi KOHTPOJIbHOM PadoThI
JJIS1 3204HOT0 OT/AEJICHUSA

1o I[I/ICI_II/IHJ'H/IHG«BHGKTDI/I‘IeCKHe CTaHIIMH M ITOACTAHIINH»

3ananue 1.
1. PT'P Ne 1 «BwiGop uncia 1 MOITHOCTH TpaHC(HOPMATOPOB CBSI3U HA DIICKTPO-

CTaHIUN.
2. PT'P Ne 2 «Pacuet JIDII u BbIOOp HEU30JIUPOBAHHBIX ITPOBOIOBY.
3. PT'P Ne 3 «Pacuer u Bb1OOp TpancopmMaTopoB (aBTOTpaHCHOPMATOPOB) Ha
y3JI0BOM pacripeaenuTeabHON MOCTaHITUN.

MeTtoauueckue yka3aHus K BBIIIOJHEHHIO pacyeTHO-Tpapuueckux pador, Ba-
pUAHTBl U UCXOJIHbIE JIaHHbIE MpUBEJEHbI B yueOHOM mnocobuu: IllexoBuos B.II.
Pacder u mpoekTupoBaHHE CXeM 3JIEKTpocHa0keHusa. MeToaudeckoe mocodue st
KypcoBOro npoektupoBanus: yueOnoe nocooue/ B.I1. lexoBnos. — M: ®OPYM:
NH®PA-M, 2019. — 214 c. (OBC «ZNANIUM.COM»).

3aganmne 2.
[TucbMeHHBIC OTBETHI HA TEOPETUYECKHIE OTBETHI COTIACHO BaApUAHTY:

1. IToTpeOuTenu 3NEKTPUUECKON IHEPTUU U TOJ0BOM rpaduK MPOTOIKUTEINb-
HOCTH Harpy3ox.
. Cytounble rpad Ky HArPy3KU paOHHBIX MOACTAHIINI U SJIEKTPOCTAHITHH.
. DHEProCUCTEMBI.
. PesxuMbl paboThl HEUTpaJiel B 3JIEKTPOYCTaHOBKAX.
. CeTu ¢ HE3a3eMIICHHOUW HEUTpPaJbIO.
. CeTu ¢ KOMIIEHCUPOBAaHHBIMHA HEUTPAIIAMH.
. Cetu ¢ 3¢ (PeKTUBHO 3a3€MJICHHBIMU HEUTPATISIMHU.
. CeTH ¢ TIIyX03a3eMJIEHHBIMUHEUTPAIIIMH.
. CHHXPOHHBIE T€HEePaTOPhl U UX HOMUHAJIBHBIC TAPAMETPHI U YCIOBUS pado-
ThI TEHEPATOPOB.
10. CucreMbl OXJIaKIEHUSI CHHXPOHHBIX T€HEPATOPOB.
11. Bo30yx/1eHne CHHXPOHHBIX TEHEPATOPOB.
12. ABTOMaTHYECKOE ralieHue MarHUTHOTO TTOJIsI CHHXPOHHBIX TE€HEPATOPOB.

O©COoONO OIS, WN



13.

ABTOMaTHUYECKOE PEryJIUPOBaHUE BO30YKACHNUS CHHXPOHHBIX T€HEPATOPOB

1 (GopcUpOBKA BO30YKIEHUS.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

PexxuMbl pabOThI CHHXPOHHBIX TEHEPATOPOB.

Tunel cCHITOBBIX TPaHC(HOPMATOPOB M MX TTAPaAMETPOB.

CXeMBbI ¥ TPyl COSTUHEHUI 00OMOTOK TpaHC(HOpPMaTOpOB.

DNEeMEHTHI KOHCTPYKITUHU CHIIOBBIX TPAHC(HOPMATOPOB.

Cucrembl OXJIaXICHHS CUIIOBBIX TpaHC(HOPMATOPOB.

Harpy3ouHnast cnocoOHOCTB CHIJIOBBIX TpaHC(HOPMATOPOB.

Oc00EeHHOCTH KOHCTPYKITUU U PEKUMBI pabOThI aBTOTPAHC(HOPMATOPOB.
PerynupoBanue HanpspkeHUs TpaHCPOPMATOPOB.

CHHXPOHHBIE U CTATUYECKUE KOMIIEHCATOPHI PEAKTUBHON MOIITHOCTH.
Bunpl, npuuuHbl ¥ TOCIEACTBUS KOPOTKUX 3aMBIKAHUN B DJICKTPUUECKHUX

YCTaHOBKAaX.

24,
25.
26.
217,
28.
29.

TpexdazHoe KOPOTKOE 3aMbIKAHHE.

HecummeTpuyHbie KOPOTKHE 3aMbIKAHUS.

DNEKTPOANHAMHYECKOE IEHCTBHE TOKOB KOPOTKOTO 3aMbIKAHUSI.
TepMuyeckoe neiiCTBIE TOKOB KOPOTKOTO 3aMBIKAHMSI.
TokoorpanndnBarole peakTopbl U UX BBIOOP.

PacyetHble ycia0BUs Il IPOBEPKU INEKTPUUYECKUX aIllapaToB U TOKOBE-

AyIIuX yacTel no PCKUMY KOPOTKOI'O 3aMbIKaAHM.

30.

PacueTtHbie yciaoBus i BBIOOpa TPOBOTHUKOB U AIMapaToB MO MPOJI0J-

KUTEITHHBIM PEXUMaM PabOTHI.

31.

Tumnsr IMPOBOJHUKOB, IPUMCHACMBIX B OCHOBHBIX JJICKTPHUYCCKUX LICIIAX Ha

QJICKTPOCTAHIUAX U ITOACTAHIMAX.

32,
33.
34,
35.
36.
37,
38.
39.
40,
41.
42.
43,
44,
45.
46.
47.
48.
49.
50.
o1,
52,
53.

Br100p jXeCTKUX IIUH U U30JIATOPOB.

Bri0op ruOkux muH U TOKOITPOBOJIOB.

Bri6op kabenei.

Pazvenunurenu.

KopoTko3ambikarenu 1 OTIETUTENH.

BrikirouaTenu Harpysku.

[InaBkue npenoxpanutenu Boime 1 kB.

Macnsnble BBIKIIOYATEIN BHICOKOTO HAIIPSIAKEHUS.
Bo3ayiiiHbie BBIKIIOYATEIN BEICOKOTO HAMPSIHKEHUS.
DJIEKTPOMArHUTHBIE BBIKIIOUATENIN BHICOKOTO HAMIPSIKEHHUS.
BakyyMHbI€ BBIKJIFOUATEIHN BHICOKOTO HAMPSKEHUS.
DJIera30BbI€ BBIKJIFOYATENIN BHICOKOTO HAMIPSIKEHUS.

Br160op BbIKITIOUaTENIE BBICOKOTO HAMPSKEHUS.

Cucrema u3MepeHUi Ha AJIEKTPOCTAHIIUAX U MOJICTAHIUSX.
OcHoBHBIE CBeIcHUS] 00 U3MEPUTETBHBIX TpaHchopMaTopax TOKA.
Koncrpykuuu TpanchopmatopoB Toka.
OnTUKO-3JIEKTPOHHBIE U3MEPUTEIbHBIE TPAHCHOPMATOPHI.
OcHoBHBIE CBeICHUS] 00 U3MEPUTETBHBIX TpaHC(hHOpMaTOpax HAMPSIKEHUS.
KoHnctpykinu TpanchopMaTopoB HampsKEHUS.

Br16op nsmeputensHbIX TpaHCHOPMATOPOB.

CTpyKTypHBIE CXEMBI JJICKTPOCTAHIIUN U MOICTAHIIHM.
Bri0op uncna u moiHocTu TpancpopmatopoB cBsizu Ha TOLI.



54. Bei0op uncna u MoiHocTu Tpanchopmatopos cBsizu Ha KOC, 'DC u
ADC.

55. Bb100p uKciia 1 MOIHOCTH TPAHC(POPMATOPOB HA MOACTAHIINH.

56. TeXHHKO-3KOHOMHUYECKOE CPABHEHUE CTPYKTYPHBIX CXEM JICKTPOCTAHITUI
U IOJCTaHIIUH.

57. Cxema ¢ OJIHOM CHUCTEMOM COOpPHBIX IIIHH.

58. Cxema ¢ AByMs cUCTeMaMU COOPHBIX IIUH.

59. CxeMblI 2JIeKTpUYECKUX COeTMHEHUI Ha cTopoHe 35 kB u BhIIIe.

60. CxemblI ¢ oHOM paboueii 1 00XOHOM CHCTEeMaMU IITHH.

61. Cxema c 1ByMs pabOYNMH ¥ OOXOJHOM CHCTEMaMH IIIHH.

62. Cxema c IByMsI CHCTEMaMU IIIMH U TPEMS BBIKITIOUATEISIMU Ha JIBE TICTIH.

63. Cxema c IByMs CHCTEMaMU IIIMH U C YETHIPHMS BBIKJIIOUATEISIMA HA TPH
TETTH.

64.

65.

66.

67.

68.

69.

70.

71,

72,

73.

74,

75.

76.

I'maBubie cxembl KOC.

I'maBubie cxemnsr ADC.

I'nmaBHbIe cxembl TOLI.

I'naBubIe cxembl ' OC.

I'nmaBHBIE CXEMBI TYITUKOBBIX U OTBETBUTEJIBLHBIX TTOACTAHIIUH.

['maBHBIE CXEMBI POXOIHBIX TOACTAHIIHAM.

I'maBHBIE CXEMBI MOITHBIX y3JIOBBIX ITOJICTAHITUH.

Cxewmpl 2eKkTpocHab)eHns coocTBeHHBIX HY )11 KOC.

CxeMblI 351eKTpocHAOXKEeHHST COOCTBEHHBIX HYX 1 TOLI.

CxeMblI 1eKTpocHaOKeH s COOCTBEHHBIX HYX 1 ADC.

Cxewmpbl 3ekTpocHa0)eHust coocTBeHHbIX HYx11 ['DC.

3aKpbIThIC PACIPEACIUTEIbHBIE YCTPOUCTBA.

KoMriekTHbIE pacipeie/IuTENIbHbIE YCTPONCTBA BRICOKOTO HAIPSKEHUS
7'7. OTKpBITBIE pacTpeIeIUTENbHbIE YCTPOICTRA.
/8. PazMeliieHre pacnpeienuTeIbHbIX YCTPOUCTB HAa TEPPUTOPUH IJIEKTPO-

CTAHIIMN U OJACTAHIINU.

Ne Ne Ne Ne

Bapuant

BOTIPOCA

Bapuant

BOTIpOCa

Bapuant

BOIIpOCa

Bapuant

BOTIpOCa

1

1,23,52

6

6,28,57

11

11,33,62

16

16,38,67

2,24,53

7

7,29,58

12

12,34,63

17

17,39,68

3,25,94

8

8,30,99

13

13,35,64

18

18,40,69

4,26,55

9

9,31,60

14

14,36,65

19

19,41,70

b wnN

5,27,56

10

10,32,61

15

15,37,66

20

20,42,71

Makcumanvuslii 6ann 3a KOHMPOALHYI0 padomy 6 8 cemecmpe cocmaens-
em 30, munumanonotii 6ann — 20 ona 3aounozo omoenenus. Uz nux:
— 3a0anue 1 — max15 éannoe; min — 10 o6annoe;
— 3a0anue 2 — max15 éannoe; min — 10 éannos.
Ilpu noemopnom nepenucvliéanuu KOHMPOJIbHOU 6 UMO208blU PEUMUHZ
uoem cpeOHuil 6a1 no 6cem NONLIMKAM.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy/1apCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEILHOTO YUPEKACHHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmemynpasierus u asMomMamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noaroroBku:13.03.02«DI€KTPOIHEPTETUKA U DJICKTPOTEXHUKA
(K00 u HaumeHo8aHue)

[Tpoduns/mporpamma «JISKTPOCHAOKECHUEY
(Haumenosanue)

CemecTp: 6 — 09HOE OTACIICHUE
8 — 3a04HOE OT/IETICHUE
Bomnpocsl Kk 3a4eTy ¢ OLEHKOM
JJISl OYHOTO W 3209HOT0 OTAeJIeHuii
0 JUCIUIUINHE «DJICKTPUYCCKUE CTAHIIUU U ITOJACTAHIIAN)

1. IToTpeOuTenu 3NEKTPUYECKON IHEPTUU U TOAOBOU rpaPuK MPOAOTKUTETEHOCTH
Harpy3oK.

2. CytouHble rpadyKy HArPy3KU PAOHHBIX MOACTAHIINI U 3JIEKTPOCTAHIIHH.

3. CUHXpOHHBIE TEHEPATOPHI U UX HOMHUHAJIbHBIE TAPAMETPHI U YCIOBUS paOOThI
IeHEPaTOPOB.

4. Turpl CUIOBBIX TpaHC(HOPMATOPOB U UX MMAPAMETPOB.

5. Ocob6eHHOCTH KOHCTPYKIIUH U PEXKUMBI paObOThI aBTOTPaHC(HOPMATOPOB.

6. Buapl, mpuuuHBI ¥ TOCIEACTBHSI KOPOTKUX 3aMbIKAaHUN B 3JIEKTPUUECKUX yCTa-
HOBKaXx.

7. DIIEKTPOAMHAMUYECKOE IEMCTBUE TOKOB KOPOTKOI'O 3aMbIKAHUSI.

8. Tepmuueckoe 1elicTBHE TOKOB KOPOTKOTO 3aMbIKAHMS.

9. TokoorpaHU4MBAIOIIE PEAKTOPHI U UX BHIOOP.

10. PacuetHble yclioBUS ISl IPOBEPKU JIEKTPUUECKUX aNNapaToB U TOKOBEAYIIUX
qyacTel 1Mo pekuMy KOPOTKOTO 3aMbIKAHHS.

11. PacuetHble yclioBUA sl BRLIOOpA MPOBOJIHUKOB U allapaToB MO MPOOIIKU-
TEJIBHBIM PEeXKUMaM pabOTHI.

12. Tunel IPOBOJHUKOB, IPUMEHSIEMBIX B OCHOBHBIX 3JIEKTPUUECKHX LIEMSIX Ha
AIIEKTPOCTAHLHUAX U MOACTAHIUSAX.

13. B160p KeCTKUX IMUH U U30JISTOPOB.

14. Bp1O0Op ruOKUX MIMH U TOKOITPOBOIOB.

15. Be16op kabeneit.

16. Pazpequuurenu.

17. BeIkitouaTenu Harpy3KH.

18. IlnaBkue npenoxpanurtenu Boime 1 kB.

19. MacnsHble BBIKITIOYATEIN BRICOKOTO HAMPSYKEHUS.

20. Bo3nyniHbie BHIKIIIOUATEIN BEICOKOTO HATIPSKEHUS.

21. DneKTpOMarHUTHBIC BBIKIIOUATEIN BRICOKOTO HAIPSYKEHUS.



22. BakyyMHBI€ BBIKITIOUATEH BHICOKOTO HAIIPSIKEHUSI.

23. DnerazoBble BHIKIIOUATENN BEICOKOTO HATIPSKEHUSI.

24. BpiO0p BBIKITIOYATENEH BRICOKOTO HAMPSKEHHUS.

25. V3mepurenbHbie TpaHC(HOPMATOPHI TOKA.

26. 3mepurenbHble TpaHC(HOpMATOPBI HAPSIKEHUS.

27. CTpyKTypHBI€ CXEMbI AIEKTPOCTAHLIUN U MOJACTAHIINM.

28. Bb10op unciia 1 MOIIHOCTU TpaHchopMaTopoB cBsizu Ha TIL,

29. Be16op urcna u momHocty Tpanchopmaropos cBsizu Ha KOC, 'DC u ADC.
30. Be16op umciia 1 MOIIHOCTH TPAHC(HOPMATOPOB HA MOACTAHIIIH,

31. TexHUKO-3KOHOMHYECKOE CPAaBHEHHUE CTPYKTYPHBIX CXEM 3JIEKTPOCTAHIIUH U
MMOJICTAHIINH.

32. Cxema ¢ 01HO# cucTeMoit cOOpHBIX MMH. Cxema ¢ JByMs CHCTeMaMU COOPHBIX
TITVH.

33. CxeMmpbl 2NIeKTPUYECKUX COeTUHEHHI Ha cTopoHe 35 kB u BoIte.

34. CxeMbI ¢ 0fHOM paboueii 1 00X0THON CUCTEMaMU IITHH.

35. Cxema ¢ AByMs pabourMu U 00XOJHOM CUCTEMaMHU IIIHH.

36. Cxema ¢ ABYyMsI CHCTEMaMHU IIIMH U TPEMSs BBIKJITFOUATEIISIMHU HA JIBE IICTIH.

37. CxeMa ¢ AByMsl CUCTEMaMU IIMH U C YETHIPbMS BBIKJIIOUATEISIMUA Ha TPH LIETIH.
38. I'maBubie cxembl KOC.

39. I'maBubie cxembr ADC.

40. I'maBuble cxembl TOLI,

41. I'naBuble cxeMbl ['DC.

42. I'maBHBIC CXEMBI TYITUKOBBIX M OTBETBUTEILHBIX ITOJCTAHITUH.

43. I'maBHBIC CXEMBI MMPOXOIHBIX TIOICTAHITHMA.

44, I'maBHBIC CXEMBI MOITHBIX y3JI0BBIX TOJICTAHITHN.

45. CxeMbl 2JIeKTpocHa0xeHus: coOcTBeHHBIX HY k1 KOC.

46. CxeMbl 2JIeKTpocHa0KeHUs1 cOOCTBEHHBIX HYKI TOLI.

47. CxeMblI 2JIEKTpOoCcCHAOKeHUsT cOOCTBEHHBIX HYk 1 ADC.

48. CxeMblI 2JIeKTpocHa0XeHUsT cOOCTBeHHBIX HY k1 [ DC.

49. 3akpeIThie pacpeeIUTelIbHbIE YCTPONCTRA.

50. KoMIieKkTHBIE pacTpeeTuTeNbHBIE YCTPOMCTBA BEICOKOTO HAMPSYKEHUS.

51. OTKpBITBIE paclpeaeIuTEIbHbIE YCTPOUCTBA.

52. Pa3MenieHne pacupeeuTeNbHbIX YCTPOICTB Ha TEPPUTOPUH DIECKTPOCTAHIIHUIH
Y TIOJICTAHIINH.

Maxkcumanvnuviu 6aan 3a 3auem cocmaensnem 40, munumanovnoiit 6ann — 23
07151 OYHO020 OMOE/ICHUA.

Maxcumanwvnotit 6ann 3a 3auem cocmaensem 40, munumanvuotii 6a11 — 20
07151 3A0UHO020 OMOEICHUA.
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