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1. Kpure

DU U CpeacCTBa OLCHUBAHUSA KOMIIeTeHLINIi 1 HHAUKATOPOB UX TOCTHKCHMUS, (l)OpMI/IpyEMbIX JUCIUTIINHOH (MO}IyJIeM)

2
Pe3yabTaThl 00y4yeHus 10 IMCUHUILIMHE (MOLYJII0)

Koa u OueHoYHbIe
OueHouHble
HaNMMEHOBAHUE Koa n HaumeHOBaHMe HHAUKATOPA(0B) J0CTUKEHUSI cpercTBa cpencrsa
KOMIIETEHIIUH KOMIICTCHIIUH MPOMEKYTO
n 3namo Ymems Bnaoemo TEKYIEro —
KOHTpOJISI3
aTrTecTanun
3HaeT MEXTHAPOIHBIC U HAIIMOHATIBHBIE TPEOOBAHUS -Tunoseie -0e30macHo B -METOJIaMH U
Komnerenuust
[IK-2 Mo 6€301macCHOMY TEXHHYECKOMY HCIIOIh30BaHHMIO, CXEMBI U COOTBETCTBUM C CpelcTBaMHU
CriocoGen TEXHUYECKOMY 00CITy)KUBAHUIO, TUATHOCTUKE U HA3HA4YCHUE MEXIYHAPOAHBIM | IPUMEHSAEMBIMU
€MOHTY JJIEKTPUUECKOTO U IIEKTPOHHOTO CYJIOBBIX U npu
OCYIIECTBIATE | P y P p yA p
000py/nOBaHUS. JJIEKTPUYECKUX | HALlMOHAJIBHBIMU | TEXHUYECKOM
Oe3omacHoe B
CETEN. TpeOOBaHUSIMHU HUCIOJB30BaHNY, | - KOMILUICKT
TEXHUYECKOE HI[']-HK-Z 3aJaHnN s
OcHoOBHBIE OCYUIIECTBIATh TEXHUYECKOM
HACTIOJIb30BaHUE . BBINOJIHCHUS OruéTal Mo
, TeXHHYecKoe | YMECT OCYLICCTBISTH GE30I1aCHOE TEXHIHYCCKOS SJICMCHTRI CETCH | TEXHUHUCCKYIO 0bCTyKHBaHUHI Hag(’paTOpH"IX 11aGOpaTOpHBL
pabor;
oGciyxkuBaHue, | HCTIOMB30BAHUE IEKTPHUECKOTO U SEKTPOHHOTO 1 ux OKCILTyaTaIuto, 1 pCMOHTaX - TCCTOBAIC Mpgzgng'
JMarHocTpoBa | 000PYIOBAHUS B COOTBETCTBHH C MEXKIYHAPOAHbIMH 1 | TEXHHACCKIC T‘;XHH%CKHG 3HCKTPH%CKHX 3a7aHus; rpacpgqecxaa
XapaKTEPUCTUKUA | OOCITYKUBAHUA U | CETEU - TUIIOBBIC pabora .
HUE ¥ PEMOHT HAI[MOHATILHBIMU TPEOOBAHUSIMU ’ SaNaHWs 110 Pesynsratsl
. Bunmpi, PEMOHT CBETOTCXHUKH U TEKVIIIEro
JJIEKTPUYCCKOT BapHaHTaM I i
HII'ZHK-Z Ha3HA4YCHUE U SJICKTPUICCKUX UX DJIEMECHTOB. BBITIOJTHEHUS KOHTPOILA
O Hn . (TecTupoOBaHM
TEXHUYECKHE CETEH U paceTHo- e)
QJICKTPOHHOTO | VMeeT OCYIIECTBISITh 0€30MaCHOE TEXHHUECKOE rpaduueckoi
6 XapAKTEPUCTUKUA | CBETOTEXHUKHU. AGOTEL:
O00OpYIMOBAaHUS | 0OCIyKUBAHUE, TUATHOCTUPOBAHUE U PEMOHT p ’
CYJIOBBIX
B COOTBCTCTBUH | 3]IeKTPUUECKOTO M JIEKTPOHHOTO 000PY/I0BaHUS B
OCBETUTEIBHBIX
c COOTBETCTBUHU C MEXKTYHAPOIHBIMU U HAIMOHAJIbHBIMHU 6
puOOpOB.
MEXITYHAPOIHBI | TpeOOBAaHUSIMU
MU U

HallMOHAaJIbHBIM

WJI-3 nx-,




" YMeeT ocymecTBIsATh 0€30MacHOE JUArHOCTHPOBAHNE

TPeOOBAHUSAMHU | M PEMOHT JIEKTPUUECKOTO U DIICKTPOHHOTO
000pYyI0BaHUS B COOTBETCTBHU C MEXTYHAPOIHBIMU H
HAI[MOHAILHBIMU TPCOOBAHUSIMHU
Branmeer Metonamu cpecTBaMu 1o 0€30MacHOMY
TEXHUYECKOMY UCTIOIb30BaHUI0, TEXHUIECKOMY
00CITy’)KUBaHHIO, TUATHOCTHKE U PEMOHTY
AIIEKTPUUYECKOTO U 3JICKTPOHHOTO 000pYIOBAHHSI.

KommeTenuust 3HaeT MeXTyHAPOIHbBIC H HAIIMOHAILHBIC TPEOOBAHUS

[IK-8. 10 6E30MaCHOMY TEXHUYECKOMY MCIIOJIb30BaHUIO,

Crniocoben TEXHUYECKOMY OOCITY>)KUBAaHUIO, TUATHOCTUKE U

OCYIIECTBIISITH | pEMOHTY CHCTEM YIPaBJICHUS U 0€30IIaCHOCTH

OesomacHoe OBITOBOTO 00OPY/IOBAHKS.

TEXHUYECKOE

UCMOJb30BaHUE | MJ-1pk.g

, TEXHUYECKOE

oOcmyXuBaHUe, | YMEET OCYLIECTBISITh 0€301aCHOE TEXHUYECKOE

AUATHOCTUPOBA | UCIIOJIB30BAHHUE CUCTEM YIIPaBIeHUS U 0€30MaCHOCTH

HUC U PEMOHT | GritoBOrO 060pYA0BaHMs B COOTBETCTBHH C

cueTeM MEXTyHAPOIHBIMH U HAIIMOHAJIBHBIMH TPEOOBAHUSIMU;

yIpaBJICHUS U

0e30MmacHOCTH

GBITOBOTO W2 mes

000pynOBaHHs | Yyeer OCYIIECTBIIATh O€30MMaCHOE TEXHUYECKOE

B COOTBETCTBUU
c
MEX1yHapOIHbI
MU U
HAI[MOHAJIbHBI
MU

o0CITy’)KUBaHUE CUCTEM YIIPABICHUS U 0€301TaCHOCTH
OBITOBOIO0 000PYZOBaHUS B COOTBETCTBUU C
MCKAYHAPOAHBIMU U HAITMOHAJIbHBIMU TpCGOBaHI/DIMI/I;

HII'B K-8




TpeOOoBaHUAMU

VYMeeT ocylecTBIATh 0€30MacHOe JUArHOCTUPOBAHUE
Y PEMOHT CHCTEM YIPaBJICHUs U 0€3011acHOCTH
OBITOBOIO 000PY/OBaHHUS B COOTBETCTBUH C
MCXKAYHAPOAHBIMU U HAIMOHAJIbHBIMU Tpe6OBaHI/I$[MI/I

BJIaJICET METOJIaMHU U CPEACTBAMH IO 0€30MacHOMY
TEXHUYCCKOMY UCITIOJIB30BAHUIO, TCXHUYCCKOMY
00CTyXKHUBaHUIO, TUATHOCTUKE U PEMOHTY CUCTEM
YIpaBJIeHUS U 6€301aCHOCTH OBITOBOTO 00OPYIOBAHUS
B COOTBCTCTBUU C MCIKAYHAPOJIHBIMU U
HAIMOHAJILHBIMU TPEOOBaHUSIMHU

Komnerenuus
I1K-10
Cnocoben
OCYIIECTBIISATh
HaOJII0IcHUE 3a
JKCIUTyaTanuen
ANEKTPUIECCKUX
U BJIEKTPOHHBIX
CHCTEM, a
TaKXe CUCTEM
YIPaBICHHUS

3Haer

MCKAYHAPOAHBIC 1 HATMOHAJIBHBIC Tpe6OBaHI/ISI 110
Ha6JHO,Z[CHI/IIO 3a SKCHHyaTaHHCﬁ QJICKTPUYCCKUX U
SJICKTPOHHBIX CUCTEM, a TAKXKC CUCTEM YIIPABJICHUA.

HI[']- IK-10

YMeeT oCcyImecTBIsATh HAOII0IEHNE 32 dKCIUTyaTaIuen
SHGKTpI/ILIeCKI/IX n BJ'IGKTpOHHBIX CHUCTEM,

HII'Z IK-10

YMeeT ocylecTBISATh HaOII0IeHNE 3a HKCIUTyaTaluen
CHUCTCM YIIPABJICHUA,

Brnangeer Mmetogamu u cpeacTBamMu HaOJIOIEHUS 32
AKCIUTyaTaIlue JIEKTPUUECKUX U 3JIEKTPOHHBIX
CHUCTEM.




2. OueHka ypoBHs ¢()OPMHPOBAHHOCTH KOMMETEHIHI (MHAUKATOPOB UX JOCTUKEHHS)

Ioxa3zarenu M kana u KpnTepnn4 OLICHKH YPOBHSI ¢()OPMHUPOBAHHOCTH KOMIIETEHIUI (MHIUKATOPOB UX AOCTUKCHUS)
OlleHHBaHUS
KOMIIeTeH it Huzke noporosoro IloporosbIii IIpoaBuHyTHI Boicoknii
(MHAMKATOPOB («neyoosnemeopumenvro) («yoosnemeopumenvro) («xopoutoy) («omauunoy)
HX JTOCTHKEHH )
HoanoTa YpoBeHb 3HaHUN HHIXKE MHuHHMMaIBHO JOMYCTUMBIN YPOBEHD YpoBeHb 3HaHHH B 00BEME, YpoBeHb 3HaHUH B 00BEME,
3HAHUH MUHHUMAJIBHBIX TPeOOBaHMUH. 3HaHHH. COOTBETCTBYIOIIEM IIpOrpaMMe COOTBETCTBYIOIIEM NIPOrpaMMe
Wmenn mecto rpyObie ONIHOKH. Jomymens! He TpyObIe OMIMOKH. MTO/ITOTOBKH. ITOATOTOBKH.
JlonyIeHpl HEKOTOpBIE MOTPEITHOCTH.
Hannuue [Tpu BBITIOJIHEHNH CTaHAAPTHBIX [TponemMoHCTPUPOBAaHBI OCHOBHBIC [TponemoncTpupoBaHbl Bce OCHOBHBIE | [TposeMoHCTpHpPOBaHbI BCE OCHOBHBIE
yMeHu i 3a7aHUH HE MIPOJIEMOHCTPHPOBAHbl | YMEHHSI. YMEHHS. YMEHHUS.
OCHOBHBIE YMEHHUSL. BeirosiHeHB! THIIOBBIE 3aJaHNUS C HE BrinosHeHBI Bce OCHOBHBIE 3a71aHusi ¢ | BBINOIHEHBI BCe OCHOBHBIE U
Hmenu MecTo rpyObie OMTHOKH. rpyOBIMHU OIITHOKAMHU. HEKOTOPBIMH MOTPEITHOCTIMHU. JIOTIOJIHUTEIIbHBIC 3aIaHus 03 OIUO0K U
BeimoniHeHB! Bce 3a1aHMs, HO HE B BeImostHEeHBI BCe 331aHKS B TIOJTHOM MOTPEITHOCTEH.
MIOJTHOM 00BbeMe (OTCYTCTBYIOT 00BEMeE, HO HEKOTOPBIC C HEIOUCTAMH. | 3aJaHHs BBITIOJIHEHBI B TIOJTHOM 00beME
MIOSICHEHUSI, HETIOJIHBIE BHIBOIBI) 0e3 HeloUeTOB.
Hanuuue ITpu BBITIOJIHEHNH CTAaHAAPTHBIX Nmeercs MUHUMAaIBHBINH HA00D [IpoxemoHCTpHpOBaHBI 62a30BbIE [IponeMoHCTPHPOBAHEI BCE OCHOBHBIC
HABBIKOB 3aJlaHui He MTPOJIEMOHCTPUPOBAHBl | HABBIKOB IS BBINOJHEHUS HaBBIKH IIPY BBITIOJIHEHUT YMEHHS.

(B1aieHNe ONBITOM)

6a30BbIC HABBIKH.
Nmenu mecto TpyOble OMNOKH.

CTaHAAPTHBIX 33laHUH C HEKOTOPBIMU
HeJo4YeTaMHU.

CTaHAAPTHBIX 33IaHU C HEKOTOPBIMHU
HEe04eTaMH.

BeImosnHEHB! BCe OCHOBHBIE U
JIOTIOJTHATEIIbHBIE 3a/1aHns1 0e3 OINO0K 1
HIOTPELIHOCTEN.

[IponeMoHCTpUpPOBaH TBOPUYECKUI
MTOJIXOJ K PELICHHUIO HECTaHAAPTHBIX
3ajad.

XapakTepucTHKA
c¢(h)OpMHPOBAHHOCTH
KOMIIETCHIIUHN

KomnereHnnn daxrudecku He
c(hOpMHUPOBAHBI.

Nmeromuxcs 3HaHUM, yMEHUH,
HABBIKOB HEJJOCTATOYHO ISt
peLIeHHs TPAKTHIECKHUX
(mpodeccroHaNbHBIX) 33/1a4.

W

3aueTHOE KOJIMUECTBO OAIIOB HE
HaOpaHO COTIIACHO
YCTaHOBJIEHHOMY JIHala30Hy

CdopMHUpOBaHHOCTH KOMIICTEHITHIA
COOTBETCTBYET MHHUMATbHBIM
TpeOOBAHUSM.

Nmeromuxcs 3HaHUH, YMEHUIA,
HABBIKOB B II€JIOM JOCTATOYHO JJIS
PEIICHUS MPAKTHYECKIX
(mpodeccroHaNbHBIX) 3a1a4.

N
Habpano 3a4ueTHOE KOJIMYECTBO OAIIIOB
COTJIACHO YCTaHOBJICHHOMY JIMAINa30Hy

CchopMrpoBaHHOCTh KOMIIETEHIIHA B
[EJIOM COOTBETCTBYET TPEOOBAHHSM.
HMmeromuxcs 3HaHUM, yMEHUH,
HaBBIKOB JIOCTATOYHO JUISI PEIICHHS
CTaHAAPTHBIX MPO(ECCHOHAIBHBIX
3aj1ad.

150)141
Habpano 3ageTHOE KOTUYECTBO OAITIOB
COIJIACHO YCTaHOBJICHHOMY JTMAIla30HY

CdopMHrpOBaHHOCTH KOMIICTEHITHIA
MOJIHOCTBHIO COOTBETCTBYET
TpeOOBaAHUSM.

Nmeromuxcs 3HaHUM, YMEHUH, HABBIKOB
B IIOJTHOH Mepe JOCTaTOYHO IS
peLIeHus CI0XHBIX, B TOM YHCIIE
HECTaHJapPTHBIX, TPO(ECCHOHAIBHBIX
3amad.

Wi

Habpano 3adueTHOE KOJTMYECTBO OAIIIOB
COTJIACHO YCTaHOBJICHHOMY JIMAINa30Hy




3. KpnTeplm M IIKAJIA OLeHUBAHMSA 3aJaHNI TEKYIIEro KOHTPOJIsA

3.1 Kpurepuu u mkaia oleHUBaHus 1a00paTOPHBIX paboT

[lepeuens nabopaTopHBIX pabOT, ONMUCAHHE MOPSAKA BHIMOTHEHHUS WM 3aIIUTHI pabOTHI,
TpeOOBaHUS K pe3yjabTaTaM paboThl, CTPYKTYpE U COJAEP’KaHUIO OTYETa M T.I. MPEJCTABICHBI B

METOJIMYECKUX MaTepHaliaX 110 OCBOCHUIO IUCLHUIUIMHBI (MOAYJIS) U B AJIEKTPOHHOM Kypce B

VpBannes B.M. CynoBble 37eKTpUYECKHE CETH U CBETOTeXHHKA. JlabopaTtopHble pPabOTHI
Metoanyeckue ykazaHus K J1a00paTopHbIM paboTam 1o aucuuiuiiie «Cy1oBble 31eKTpUUecKue
CEeTHM U CBETOTEXHUKa», g creuuanbHocTu 25.05.07 Dxcrulyarauus 31€KTpooOOpyAOBaHUs
CYZIOB U CpeACTB aBTOMaTUKU.. MypmaHck. 2019.

Ouen;ca/ﬁannbl5 Kpurepuu ouenuBanus
Omauyno 3amaHue BBIIOJHEHO IIONHOCTRIO M MpaBwibHO. OTueT mo jabopaTopHO# pabote
MIOJITOTOBJIEH KaYECTBEHHO B COOTBETCTBHMH C TpeOOBaHMsMH. [I0JIHOTa OTBETOB Ha
BOIIPOCHI MTPEMNoIaBaTeIst IPHU 3aluTe padoThl.
Xopowo 3a7aHue BBIIOJIHEHO MOJIHOCTBIO, HO HET JOCTaTOYHOrO OOOCHOBaHMS WIIM TpPU
BEPHOM pCIICHWW JONYIICHA HE3HAYWTENbHAs OMMOKa, HE BIUSONIAas Ha
NIPaBUJIBHYIO TIOCIIEA0BATENBHOCTD paccykieHni. Bee TpeboBanust, npenbsBisieMble
K paboTe, BBHITTOJHEHBI.
Yooenemeopumensno | 3anaHusi BBINOJNHEHBl YaCTUYHO C OmKOKamu. JIeMOHCTPHPYET CpelHHH YPOBEHb
BBIMOJTHEHUS 3a7aHus Ha JaboparopHyto paboty. BompmmHCTBO TpeboBaHmMii,
MPEABbABIIACMBIX K 3aJaHWIO, BHITIOJTHCHBI.
Heyoosnemeopumenvro | 3anaHue BBIIOIHEHO CO 3HAYUTEIBHBIM KOJIMYECTBOM OLIMOOK Ha HU3KOM YPOBHE.

MHorue TpeOoBaHusl, IPEIbIBISEMBIC K 33J[aHUIO, HE BHIIOJIHEHBI.
NN
3agaHre HEe BBHINOJHEHO.

3.2. Kpurepuu 1 mkaia olleHUBAaHUsL TECTUPOBAHUS

IlepeueHp TECTOBBIX BONPOCOB M 3aJaHUM, ONMCAHUE MPOLENYPhl TECTUPOBAHUS
Mpe/CTaBIeHbl B METOAMYECKHUX MaTepHajaXx [0 OCBOEHHUIO ITUCIHUIUIMHBI (MOIYNs) U B
anexkTpoHHOM kypce B DUOC MAY.

B ©OC BxiroueH TUIOBOM BapHaHT TECTOBOI'O 3aJaHUS:

Bapuant
1. TexHUuecKoe COCTOSTHUE Y nosierBopurenbHoOeE - Ecin
3IIEKTPOOOOPYAOBAHUS, HAXOASIETOCS B CONPOTHUBIICHUE U30JSILIUA HE MEHbIIIE
SKCIUTyaTaluu, C TOUYKU 3PEHUS HOPMAJIBHOT'O 3HAYECHUS
COMPOTHUBIICHUS U30JIALIUU MOXKET ObITh HeynosnersopurensHoe - Eciu

OLIEHEHO KaK:

COINPOTUBIICHUE U3O0JISLIUN MEHbIIIE
IpeJIeIbHO AOMYCTUMOTO 3HAUEHHUS
Xopoiee - Eciii conpotuBiieHue
U30JISILIUN MEHbIIIE HOPMAIILHOTO
3Ha4YeHMs, HO PaBHO WM OOJbILe




MPEICNIbHO JOIYCTUMOTO 3HAYCHUS

2. YkakuTe Ha3HAYCHHUE U THIT TaTIYMKOB ey
JlaTYmK 27IEKTPOMarHUTHOTO
HEDJICKTPUYECKHUX BEITUYNH, MTPEICTABICHHBIX
u3nydenust (PoTope3ncTop)
Ha pUCYHKaX
" JlaT4MK MEXaHUYIECKUX
nedopmanuii 1 mepeMenIeHui
(Tenzope3ucTop)
- JlaT4MK 3JIeKTPOMArHUTHOM
MHAYKINN (MAarHUTOPE3UCTOP)

3. YKaknuTe MpaBUIIbHBINA TIOPSIIOK BKITFOUEHUS  |BKITFOUEHHE MTPOU3BOIUTCS CO CTOPOHBI
Ha MapauIeJIbHyI0 paboTy CHIIOBOTO NePBUYHOI, a 3aT€M BTOPUYHOU CETH
TpaHchopMaTopa HaAIPsKEHUS?

4, Kakoe KoJIM4eCTBO CUIIOBBIX He menee nByx
TpaHc(hOPMATOPOB JOJKHO IPUMEHSTHCS B
COCTaBE CyIOBOM 3JIEKTPOIHEPreTHUECKON
cucreme?

S. Kakue cuioBbie TpaHC(POPMATOPHI Cyxue TpanchopMaTopbl
NIOITyCKAeTCsl IPUMEHSTh Ha cyax?

6. JlomyckaeTcs i ¢ moMoInpo Mmerommerpa  [Her
U3MEPATH COMPOTUBIICHUE N30JIALIUU
MIOJTYIIPOBOJHUKOBBIX BEHTHIIECH?

7. YKaKuTe HOPMAJIBHOE CONIPOTHBIICHNE 1,0 MOw wu BbI1IE
U30JIALUH TTOJTYTIPOBOIHUKOBBIX
npeoOpasoBaresnield, HaXOIAITUXCS B
OKCIUTyaTaI[H

8. HemnocpencTBeHHO y ocTa ynpaBieHUs Brixitouarens cuinoBoit nenu J/]
HUTIOTIOYHOM JIE0E KO0 HE00X0IMMO HaTMuKe

9. Kaxkoii anekTpoiBUTraTe b UCIOIb3YIOT B HepeBepcuBHbBINM aCUHXPOHHBIN
OOJIBITMHCTBE CITy4aeB B AJIEKTPOIIPUBOAAX  [KOPOTKO3AMKHYTBIN JIBUTATEIh C
BCIIOMOTATEJIbHBIX MEXaHU3MOB MALTMHHOTO  [[TycKaTejleM KOHTAKTHOTO WU
oTeNeHus? OECKOHTAKTHOI'O THIIA

10. Uto HEOOX0UMO I peain3aluu CunoBoii OTyNPOBOJHUKOBBIN
YaCTOTHOTO YIPaBJICHUS] ACHHXPOHHBIM npeoOpa3oBaTelib YaCTOTHI
KOPOTKO3aMKHYTBIM JIBUTaTesIeM?

11. Tpexda3Hblil aCHHXPOHHBIN 1BUTATENb YBenuuuTcs

pa60TaeT C HOMHUHAJIBHBIM TOKOM HAarpy3KH.




[TporcxoauT oOpbIB OHOM (ha3bl TUTAHHUS.
Kax n3aMeHuTcs moTpedasieMblid TOK

nBUraTes?

12. [Ipu yMeHBIIEHUN HATIPSDKEHUST CHHXPOHHOTO (OcTaeTcss HEM3MEHHOM
snextpoasurarens Ha 10% yvactoTa BpameHus

13. ACHHXPOHHBIN 3JIEKTPOIIPUBOJL C CkopocTb ABUTaTENs YMEHBIIUTCS
BEHTWISITOPHOM HArpy3Koil Ha Bajy paboTaeT
C HOMHHAJIBHOM CKOpOCThIO. [Iponcxoaut
00pbIB o1HOM U3 (pa3. UTo mpon3oiIeT co
CKOPOCTBIO ABUTATENS?

14, [Tpu moxroroBke k padote 3ekTponpuBoga (M3MepUTh CONMPOTUBICHUE U30ISAIUN
OTBETCTBEHHOTO Ha3HAYCHMUSI ITOCIIC
MPOJOHKUTEIHLHOTO Hepabodero nepuoaa
(Oonee oHOM HemeaM) ClieayeT

15. [Tyck anekTpornpuBoa pa3pemaercs Tonbko ([[oAroTOBKH K paboTe MPUBOIUMOTO
nocie MeXaHH3Ma

16. Ha xoro Bo3iaraercsi OTBETCTBEHHOCTH 3a [TOMOIITHMKOB KaNUTaHa, PYKOBOISIIIAX
MPAaBUIIHOE TEXHUYECKOE UCTIONB30BAHUE U [TPY30BBIMH, IIIBAPTOBHBIMU U
coOmrofieHNe OMYCKAaeMbIX PEKUMOB paOOTHI [OYKCUPHBIMH OMEPALIUIMHU
RJICKTPOIPHUBOIOB I'PY30TI0IBEMHBIX, SKOPHO-
[IBAPTOBHBIX i OYKCUPHBIX YCTPOUCTB

17. C xako¥ NepruoIUIHOCTHIO JOJIKHBI He pexxe ogHOTO pa3a B MecsI]
OCMAaTPUBATKLCS U MpoBopaunBaThbes D11,
HUMEIOIIUE MMPOIOJDKUTEIIBHBIC Hepaboune
MEPUOIBI

18. Kaxne 00MoTkH numeet aBroTpanchopmarop |OOMOTKY BBICIIETO HATPSIKESHHUS

19. Kaxkyro (hyHKIHIO BBITIOJHSET CYJOBOM 1. [IpeoOpa3oBBIBaET BEIUUUHY
cuJIoBOM TpanchopmaTtop? HaIPSKEHUS

2. OcyILecTBISET rajlbBaHUUECKYIO
pa3BsA3Ky MEPBUYHON M BTOPUUHOM ceTH
20. Kaxkue paGoTbl HEOOXOAMMO BBIIOJHUTE IpH (1. 3aMepUTh CONPOTUBICHUE N3OSN

TEXHUYECKOM 00CITYKMBAHUU CUIIOBBIX
TpaHchopMaTopoB?

00MOTOK

2. O0xaTb BHYTPEHHUE U HAPY)KHbIE
COEJIMHEHUS

3. IIpoBepuThb 3aTSHKKY Keneza
MarHMTONpPOBO/IA

4. OcMOTpeTh MAarHUTONPOBO/, B CIIydae




3ArPASHCHUA IMPOTCPETH BETOMIBIO

21. Kaxumu 35ekTpon3MepuTebHBIMU
npudopaMu peKOMEHTyeTCs IIPOU3BOIUTD
W3MEpPEHUE HAIIPSKEHUS B
MOJTYTIPOBOJTHUKOBBIX MpeodpazoBaTesix?

1. Ocummtorpagom

2. DJIEKTPOHHBIM BOJBTMETPOM

3. CTpeno4HbIM BOJIETMETPOM C BHICOKUM
BHYTPEHHUM COTIPOTHBIICHUEM

22. Kakoe oximaxIeHne T0KHB UMETH
MOJIYIIPOBOTHUKOBBIC TPe0OpazoBaTen?

1. Bo3nyiHoe ecTecTBEHHOE
2. BozaymiHoe NpuHYIUTEIbHOE

23. B mporiecce paboTel y 31 3MeKTpOIIpHUBOI0B
MAIIIMHHOTO OTACICHHSI HEOOXO0IUMO

1. Tox Harpy3ku
2. Temneparypy HarpeBa MOALIUITHUKOB

KOHTPOJIUPOBATH 3. Temniepatypy HarpeBa CTaTOPHOM
00OMOTKH
24, B snexTponpuBoaax nanyOHbIX MeXaHU3MOB |1. ACHHXpOHHBIN ABUTaTeNb ¢ (Pa3HbIM

B OOJIBIIIMHCTBE CJIy4acB UCIIOJB3YHOTCA

pOTOpOM

2. IomoconepekiroyaeMblid
ACUHXPOHHBIN IBUraTEIb

3. YacTOTHO-peryaupyemsliii
ACUHXPOHHBII KOPOTKO3aMKHYTHIN
JIBUTaTEb

25. ITpu noaroroBke snexkrponpusona (A1) k
paboTe HEOOXOUMO

1. IlpoBepuTh HaNUYME 3ALUTUTHBIX
KOXYXOB

2. Ilpu BOBMOKHOCTH - TPOBEPHYTH POTOP
BpYyuHYy!0 Ha 1-2 obopora

3. OcMmoTpeTh myckoBoe ycTpoicTBo D11
U YOeUThCS B €r0 TOTOBHOCTH

4. YOenuTbcst B OTCYTCTBUU TTOCTOPOHHHX
IPEIMETOB Ha AIIEKTPUYECKON MalIuHe U
BOJIN3U COEMHUTEIBHOU MY(DTHI

6
Ouenka/6anisl Kpurtepnu ouenkn
Omauuno 90-100 % mnpaBHUIBHBIX OTBETOB
Xopowo 70-89 % mpaBHIBHBIX OTBETOB
Yoosnemeopumensno | 50-69 %  npaBHIBHBIX OTBETOB
Heyooenemeopumenwvno | 49% u MeHblIIe IPaBUIBHBIX OTBETOB

6
Llkana oyenusanus onpedensiemcs paspabomyuxom @OC




3.3. Kpurepuu 1 mxkana oLeHNBaHUs pacYETHO-TpaduuecKoil paboThl

HepequL KOHTPOJIbHBIX SaﬂaHHﬁ, PEKOMCHAAIKN I10 BBLINIOJIHCHUIO IMPCACTABJICHBI B
MCTOANYCCKUX MATCpHAIaX IO OCBOCHUIO AUCHHUIIIIMHBI (MOI[y.TISI) U B JJICKTPOHHOM KYpPCC B
SHNOC MAY.

VYpBanne B.M. CynoBele aneKkTpuduecKkMe CeTH M CBeToTexHHMKa. PacuérHo-rpaduueckas pabora.
Mertoanveckue ykazaHUs M 3aaHusi K pacdéTHO — rpaduueckoil pabote mo aucuuruimHe «CynoBbie
JJICKTPUYECKHE CETH U CBETOTEXHHWKA», Juis  coeruanbHocth  25.05.07  Dxcruryartarus
3JIEKTPOOOOPYI0BAHMUS CYA0B U CPEACTB aBTOMAaTuku.. Mypmanck. 2019

B ®OC Brutouen tunosoi Bapuant ['PP.

Bapuant: Pacuer ocBelleHHOCTH CyI0BOI0 MAIIIMHHO- KOTEJIbHOI0 OT/IeJIeHUS
MKO cocTouT U3 IBYX IUIONIA/IOK: BEPXHEN U HXKHEHN. BeiOop konmdecTBa

CBETWJIBHUKOB OyJeM NMPOU3BOAUTDL U KAXKI0M U3 HUX OTIEIBHO.

1 BeIOOp KoIM4YecTBa CBETHJILHUKOB U BepxHel wromanku MKO

[Tpu pacyéTe oO1Iero paBHOMEPHOT'O OCBELEHHUS TOPU30HTAIBHBIX TOBEPXHOCTEH
MpUMEHsIEM MeToJT K03 PHUIIMEeHTa UCIIOIB30BaHKs CBETOBOTO MOTOKA. B COOTBETCTBUU €
HUM KOJIMYECTBO CBETHJIBHUKOB N, HEOOXOAMMBbIX ISl OCBEIICHUS HAXOJAT 10
BbIPAXKEHHUIO:

N = ESkz/(n®n), (1.1)

riae E - HopMmupyemasi oCcBEIEHHOCTD ISl TePUOJUYEeCKH MTOCEIIAeMbIX TTOMEIICHUH ¢
MeXaHUYeCKMMH WIH 3JIeKTPOMeXaHU4eCKMMU ycTpoiicTBamu U annapatamu E=501k, Tak
KaK IIOMellleHUEe SIBISICTCS TEPUOIUYECKU MTOCEIIaeMbIM MTOCKOJIbKY CYyTHO UMeeT KJacce
aBToMaTHU3auuu A2, npu KoTopoM ob6ciaykuBaHre COY Ha X0ay NpOU3BOJUTCS OJJHUM
MexanukoMm B LIITY ¢ nepuoguueckuM 00X0A0M MalIMHHOTOOT/IE/IEHUS, Ha CTOSTHKE —
0e3BaxTeHHOE 00C/yKUBAHUE;

S - ocBenjaeMas miomaas BbioupaeM mno ueptexky MO, S = 195 m2;

k - koadppuumeHT3anaca OCBEIEHHOCTH, BHIOUPAEM I10 IS TIOMELICHHUH ¢ MaJIbIM
Bbl/leJIEHUEM TIbUIH, TbIMa U KONOTH U TPU BBICOTE YCTAHOBKU CBETUJIBHUKOB Ooiee 2,5 M,
IUTA J1aM HakaauBaHud: k = 1,5;

Z - KoapoduumeHT HEpaBHOMEPHOCTH OCBELEHMS, TS JIaMIT HaKaJuBaHus: Z = 1,15;

N - KOJIMYECTBO JIAMIT B CBETHIIbHUKE, N = | (cBeTUIbHUK Tuiia CC-834);

@ - cBeTOBOM MOTOK OJHOM JlaMIIbl, A1 Tammsl Tina ['220-500 @ = 8300 aMm;

M- BeJIMurnHA KO3$PUIMEHTA UCTIOIh30BaHMs CBETOBOTO MOTOKA JIaMII, BEIOMpaeTCs
115 cBeTUbHUKA Tua CC-834 cbecyBeTHBIM paccenBaresieM, KodhOUIIMEeHTaMOTPaXKEHHUS U
M0 MHJICKCY MOMEILeHU .

WHnekc noMeleHUs pacCYUThIBaeTCs 10 GopMyie:



i =L*B/(Hp*(L+B)), (1.2)

rae L=11,8 M - AJIMHA IOMEIICHHUS;
B =16,5 M - mupuHa noMeuieHus,

Hy,=3 M - BbICOTa CBETOBOI'0 LIEHTPA HAJl PACYETHOM IIOCKOCTBIO.

i=(11,8%16,5)/(3*(16,5+11,8)) = 2,3.
st koadduireHTOB oTpaxkenwus moasoiioka pl=0,50, nepe6opokp2=0,50
u  nany6sip3=0,10 npu i=3,3, n=0,37.

Jns BepxHeu minomanku MKO:

N = (195 50 % 1,5 * 1,15) /(1 * 8300 * 0,37) = 5,57, (1.3)

[TpuaUMaeM, KoJIM4eCcTBO CBETHIHHUKOB THIIA CC834 HE0OXOAUMBbIX JIJIs1 OCBEIICHUS
BepxHel miaowmazaku MKO pasHbiM 6.

BapuanTel 3ananuit

12 13 14 15 16 16,5 17 17,3 18
B 13 12 18 14 15 13 12 13 11
Hp 3 3 3 3 3 3,2 2,9 2,9 3

2 BeIOOp KOIMYECTBA CBETHIHLHUKOB JUISL HYbKHEH uiomaaku MKO

N = ESkz/(n®n), (1.4)

rae E - HopMupyemast 0CBeLEHHOCTD I IEPUOAUYECKUIIOCELaeMbIX ITOMELICHUH C
MeXaHUYeCKMMHU WIH 3JIeKTPOMEXaHMYECKUMHU YCTPOMUCTBaMu U annaparamu E=50 nk;

S - ocBenjaemMas miomaas BbioupaeM mo ueptexky MO, S =272 m2;

K - koadpdunmeHT 3amaca 0CBEIIEHHOCTH, BRIOUPAEM ISl IOMELEHUI ¢ MaJIbIM
BbI/IeJIEHUEMIIBLIH, bIMA M KOIIOTH ¥ IIPH BBICOTE YCTAHOBKH CBETHJILHUKOB OoJee 2,5 M,
IUTA J1aM HakaauBaHud: k = 1,5;

z- KoapdunueHT HepaBHOMEPHOCTH OCBEIIEHUS, sl JIaMIT HaKaJiuBaHus Z = 1,15;
N - KOJIMYECTBO JIaMII B CBeTU/IbHUKe, n = | (cBeTrabHuK THMa CC-834);
@ - cBeTOBOM IOTOK OAHOM JaMIIbl, I JJaMnbl Tima 1'220-500 @ = 8300 Mm;

M- BelMYrHa K03 PULIEHTA NCTIOIH30BaHUSI CBETOBOT'O MIOTOKA JIaMII, BRIOMpAeTCs
i cBeTUbHUKA Tuna CC-834 cbeciBeTHBIM pacceuBareseM, KodppuuueHTaMoTpaKeHUs 1
M0 UHJICKCY MOMEILeHH .




WHjekc momenieHus pacCYuThIBaeTCs Mo hopmyie:
i= L*B/(Hp = (L+ B)), (1.5)
rae L= 16,5 M -ninHa moMelieHus,
B =16,5M - minprHa noMeIieHus;
H, =3 M - BbICOTa CBETOBOI0 LIEHTPa HaJl PACYETHOM MIOCKOCTBIO;
i= (16,5%16,5)/(3 * (16,5+ 16,5)) = 2,75.

st koaddureHTOB oTpaxkenus nozAsosokap;=0,50, nepebopokp,=0,50 u mamyoObt
p3 = 0,10 npu i=2,75, n=0,4.

s HxHed ntomaaku MKO:
N = (272%50%1,5%1,15)/(1 #8300 x0,4) = 6,89, (1.6)

[TpunrMaeM KOJIM4eCTBO CBETUJIbHUKOB THa CC834, HE06X0AUMBbIX ISl OCBEIICHUS
HWxKHel miomwagku MKO, paBHbM 7.

Hroro nyst ocBemenust MO TtpeOyetcst 13 crienMaibHbIX 0JHOJIaMIIOBBIX cBeTHiIbHUKAa CC-
834 ¢ nammnamu I' 220-500 momHocThIo 500 BT Kaxmast

BapuanTel 3a1anuit

11 14 11 15 12 12,5 13 11,3 13
B 13 12 18 14 15 13 12 13 11
Hp 3 2,8 3 2,8 3 3 2,9 2,8 3
Onenka/6aninl’ Kpurtepuu ouennBanus
Omauuno PaGoTa BBITIOJTHEHA TIOJTHOCTBIO, 0€3 OIMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OTIHCKA,
HE SBJIIFOLIASCS CJICJCTBUEM HEITOHUMAaHHsI MaTepuana).
Xopowo PaboTa BBITIOJIHEHA MTOJHOCTHIO, HO 000CHOBAHMS LIIATOB PEIICHUS] HEAOCTATOYHbI,
JIOTYIIICHA OJTHA HEerpyOast OIuOKa U TBA-TPHU HEJ0YETa, HE BIUAIONINX HA
MPaBUIIBHYIO MOCJIE0BATEIBHOCTD PACCYIKICHHA.
Yooenemeopumensno | B pabote nonyuieHo 0osiee oHOM Tpy0oii ommbKy nim OoJiee AByX-Tpex
HEJI0YETOB, HO 00YUAOIIHMICS BlIa/iceT 0053aTeIbHBIMU YMEHHUSMHU T10 [TPOBEPSIeMOi
TEeMeE.
Heyooenemeopumenwvno | B pabote ectb rpyOble OIIMOKU U HEJOYETHI
N
PacuérHo-rpaduueckas paboTa He BHITIOJHEHA.




3.4. Kpurepun 1 mkaia olleHUBAaHUsL TOCEMAEMOCTH 3aHATHIA

[MTocemnienne 3aHATHI 00YIAFOIIIUMUCS OTIPEIEISICTCS B TPOIIEHTHOM COOTHOIICHUT

Bamb® Kpurepuu ouenku
10 nocemaeMocts 75 - 100 %
5 nocentaeMocts 50 - 74 %
0 nocemnaeMocts Menee 50 %

4. Kputepun M mIKaJIa OLHEHUBAHUS Pe3y/IbTATOB 00y4eHHs IO JAUCHHUILIMHE NPHU
NPOBeIeHUH NIPOMEeKYTOYHON aTTeCTAllUH

KDI/ITCDI/II/I 1 IIKaJIa OOCHUBAHUA PE3VYJIHTATOB OCBOCHUA NHUCIUITIIIMHBI (MOI[VJ'I?I)
_C 3a4eToM

Ecau 06yqalomnﬁca Ha6pan 3a4CTHOC KOJIMYECTBO OaJIOB COIJIACHO YCTaHOBJICHHOMY
JUAIta3oHy 1o JUCHUIlINHE (MOI[y.]'IIO), TO OH CUUTACTCA aTTCCTOBAHHBIM.

Onenka BaJuibl Kpurtepuu oneHuBanus

60 - 100 Habpano 3aueTHOE KOJIMYECTBO OAIUIOB COrIACHO
YCTaHOBJICHHOMY THAIIa30HY

3aumeno

3a4yeTHOE KOJIMYECTBO COrJIACHO YCTAaHOBJICHHOMY

Hezaumeno Mmenee 60
Jiana3oHy 0anjaoB He HaOpaHO

5. 3aj1aHusl THATHOCTHYECKOH PA0OThI /ISl OIEHKH Pe3yJIbTATOB 00y4YeHHsl 10
AMCHUILIMHE B PAMKAX BHYTPeHHeH He3aBUCHUMOM OLIeHKHM Ka4yecTBa 00pa30BaHUs

®OC comepxkuT 3aJaHMs JJIs1 OLECHUBAHWS 3HAHWM, YMEHHHA W  HaBBIKOB,
JEMOHCTPUPYIOUIUX  YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHUIMA W HMHAUKATOPOB UX
JOCTH>KEHHSI B TIPOLIECCE OCBOEHUS JUCITUTUIMHBI.

Kommuiekt 3amanmii pa3paboTan TakuM 00pa3oM, YTOOBI OCYIIECTBUTH MPOLEIYPY
OILIEHKH Ka)XJO0W KOMIETCHIINU, (OPMUPYEMBIX TUCHUIUIMHON, y 00y4aromerocsi B MMCbMEHHON
dbopwme.

ConeprkaHre KOMIUIEKTa 3aJJaHUN BKITIOYAET: mecmoavle 3a0aHus

KoMmiiekTbl 3a1aHMidl IMATHOCTHYECKOH PadoThI:
KoMmuiekT 3a1aHui TMATHOCTHYECKOI padoThI Ans npoBepKu chopMUPOBAHHOCTU

komneteHuun IIK-2. CriocoGeH ocymecTBIsATh 6€30MacHOEe TEXHUIECKOE UCTIONB30BaHUE,
TEXHUYECKOE 00CTYKMBaHUE, TUATHOCTUPOBAHUE U PEMOHT 3JIEKTPUUECKOTO U AJIEKTPOHHOTO
000pyJIOBaHUS B COOTBETCTBUU C MEKAYHAPOIHBIMU M HAIIMOHAJIBHBIMU TPEOOBaHUSIMHU

1. Kaxue tpeGoBanus npeabspiseMble k 3ammre CADIC:

1.momHOTA 3aNMIIEHHOCTH, 2.M30UPATEIBHOCTD, 3.0bICTPOICHCTBIE, 4. 9yBCTBUTEIHHOCTD,
5.yCTOMYMBOCTH K ANIEKTPOIUHAMUYECKOMY JICHCTBUIO TOKA, 6.yCTOMYUBOCTh K TEPMUYECKOMY




JIEHICTBHIO TOKA, 7.BOCCTAHABIMBAEMOCTb.

A:Bce 7; B:2-5; B: 1-5; I':1-6.

2. CBUHIOBO-KUCJIOTHBIE aKKYMYISITOPBI MOXHO pa3psikaTh: 1.0 MIOTHOCTH JIIEKTPOIUTA
1,17-1,15 r/eM® u Hanpspxkenus 1,8-1,45 B.; 2.10 minotHoctu 3nekrponuta 1,17-1,25 r/eM® u
Hanpspkenust 1,8-1,75 B.; 3.10 minotHocTH 3nekrponuta 1,10-1,15 r/eM® u HanpspokeHust 1,4-
1,45 B.; 4.n10 nmotHOCTH 3nekTpoauTa 1,14-1,15 r/em® u Hanpsikenus 1,4-1,65 B.

A4;B:2;B:3; I': 00O

3. Hanny4mmmu cBoiicTBaMu ¢ TOUKU 3pEHUs] 3HAUCHUH U IPOAOJKUTEILHOCTH [IPOBAJIOB
HaNpsDKCHUS HAMTYYIIUMH CBOMCTBaMU 00JIajatoT reHepaTopsl: |.mapaiienbHoro
BO30YX/1€HUS, 2. TEHEPATOPbI C HE3aBUCUMBIM BO30YKJ€HUEM, 3. F€HEpaTOPbl CMEIIAHHOTO
B0o30OyxaeHus ¢ APH, 4. acuHXpoHHBIE T€HEPATOPHI.

A:l;B:2;, B:3; I':4.

4.B FPH_I CAUHBIX BBICOKOBOJIBTHBIX CYAOBBIX 3JICKTPOSHEPIETUUCCKHUX CUCTEM ITPUMCHAKOTCA

aBTOMATUYECKUE BBIKJIIOYATENN: 1. MacisHble, 2.BaKyyMHbIE, 3.BO3IyLIHbIE, 4.3JI€Ta30BbIE.

A:3:B5:4:B:1:T:24.

5. YacTtora HampsOKEHHUS B CETH 3aBUCUT OT:l. MOIIMHOCTH TIPHUBOJHOTO JBUTATENS
TreHepaTOPHOTro arperara, 2. oT KOJIMYECTBa MOTpeduTenei, 3. kauecTBa CUCTEMbI BO30YKICHUS
reHepaTopa, 4. OT 4aCTOThI BpallleHUs] TEHEPATOPHOTO arperara

A:3:b:4:B:1; T': 1-3.

6. IIprumHbl KOJIeO0AHUI MOITHOCTH TPY NAapaAJUICIIEHON paboTe reHEPATOPHBIX arperaTos:
1.mepuoauvecKoe M3MEHEHHE BPAILIAIOIIEr0 MOMEHTA NMPUBOAHBIX ABuraTeneit ['A T'A,

2.aBTOKOJIEO0AHUSI B CHUCTEME PEryJupOBaHHUs YacTOThl BpAIICHUS TPHBOAHBIX JBUTATEJEH
reHepaTopoB, 3.aBTOKOJIEOAHUsI B CHUCTEME pErylHpoOBaHMs BO30YKAeHMs, 4.MeXxaHHYecKas
WHEpLUs arperaTos.

A13:5:24:B:4:1:1,23

7.J171 MOAKIIFOUEHUS Ha MapalieNbHyI0 pab0Ty CHHXPOHHBIX T€HEPAaTOPOB CYIOBOMA
ANEKTPOCTAHIIMK HE0OX0uMO obecreunTh: 1. PaBeHCTBO HANPSKEHUH OJKITI0YaeMOro U
paboTarolero reHepaTopos, 2. bimnskoe coBnanenue yactor, 3. bimskoe cosnaaenue das I/1C,
4.PaBeHCTBO KOA(DPUITMEHTOB MOIITHOCTH.

A:2-4: B: 2-3; B:1,2; I':1-3.

8.. K HopmanbubM nepexousiM pesxxumam CADIC otHocsres: 1. myck A/,

2. nepexiouenne AJl, 3. BkroueHue Tpanchopmaropa, 4.CHHXpOHU3AIMS TeHEPATOPOB,




6. pexumbl camo3amycka AJl mocne otkmoyeHus k.3. B COOC, 6.pecHHXpOHU3ALUS

TCHEPATOPOB MMOCJIC OTKIIFOYCHUA K. 3.

A:1-3: B:2-6 :B:1-6;1I:4-6

9. lnddhepennmanbHas 3amuTa MpeHa3HaueHa JIs:
l.ramenus moss reHepaTopa, 2.0T 3alIUThl IEPEX0/1a TeHepaTopa B JBUTATEIIbHBIA PEXKUM,
3.1U1 3alUThl TpaHC(HOPMATOPOB, 4.3aILUTHI TEHEPATOPOB OT K. 3. B 0OMOTKaX CTaTopa.

A4 B:2,B: 1, T: 3.

10 Pexxumsbl paboTsl HelTpamu TpExdazHbix cyaoBbix DIC:

| .u301MpoBaHHAs HEUTpaJb, 2.TJyX03a3eMJIEHHAS HEUTpasb, 3.CKOMIICHCUPOBaHHAs HEUTpaJb,
4. KOPOTKO3aMKHYyTasi HEUTpaJib.

A:14;B:Ne3,4; B:4,T:1,2,

9. Yerpo#cTBO pasrpy3ku T€HepaTopoB MpeIHa3HaueHo: 1. 171 3aIUThl TEHEPAaTOPOB C UX
MIPUBOJHBIMU JBUTATEISIMU OT NIEPETPY30K, 2. AJIs paclpeaesieHUs] akTUBHOU HAarpy3KH MEXKAY
napajieJIbHO paboTaloIKUMU TeHepaTopamH, 3. JUIsl pacpeIesICHNs PEAKTUBHON HArpy3KU MEXIY
napaJijiesIbHO paboTaloMMU reHepaTopamu, 4. 1 odecriedeHus camosamnycka AJl

Al-4; B:4;B:1;I':2-3

10.YcTpoiicTBO BKIIIOUEHUS pe3epBa JIEKTPOCTAHIIMU IPeAHA3HAYECHO JUIS:

1 .BKITIIOUYEHUS aBapUIHOIO TreHepaTopa, 2.M3MEHEHHs KOJIMYECTBA NapaljiesIbHO PaboTaroIINX
TeHEepaToOpoB B 3aBUCUMOCTH OT U3MEHEHUS Harpy3Ku, 3.0TKIIoueHus paboTaromero ['A mpu
JUINTEJIbHOM CHM)KEHUU HAIPsDKEHUS U MycK pedepBHOro I'A, 4.pecuHXpoHU3alMK T€HEPATOPOB.

Al:B:4:B:14:T:2,3.

11. Kakue BUABI CHHXPOHU3ALUN T€HEPATOPOB MPUMEHSIIOT B CYAOBBIX AIEKTPOCTAHIIMSIX:

1.Tounass cunxponmsamusi, 2. I'pybas cunxponusamus, 3. Ilpsmas cuHXpOHHU3AIUS,
4.CaMOCHUHXpOHU3AIHA.

A:1,3:B5:3,4; B:1,2,4;1:1,34.

12. K HopmanbsHbIM nepexoiusiM pexumaM IIC otHocsTes: 1. myck AL,
2. nepexmovenue AJl, 3. BkiroueHue Tpanchopmaropa, 4.CHHXpOHU3AINS T€HEPATOPOB,

5. pexumbl camo3amycka AJl mocie ortkmoueHuss k.3. B CODC, 6.pecuHXpoHU3AIUA

TeHEPATOPOB IMOCJIC OTKIIFOYCHU K. 3.

A:1-3: B:2-6 ;B:1-6;I":4-6




13. Iy1st mOaKIIFOUEHHMsI Ha MMapajuIelIbHYI0 pad0Ty CHHXPOHHBIX T€HEPATOPOB CYAOBOM
AMEKTPOCTAHIIMU HE0OX0auMo obecrieunTsh: 1. PaBeHCTBO HaNpsKEHUH MOJKII0YaeMOro U
paboTarolero reuepaTopos, 2. biauskoe coBnaaeHue yactot, 3. bauskoe copmagenue a3 3/1C,

4.PaBeHCTBO KO3()(PHUIIHEHTOB MOLUTHOCTH.

A:2-4: B: 2-3; B:1,2; I":1-3.

KoMmmuiekt 3amaHuii QUHArHOCTHYECKO pPadoThl s NpoBepku CcHOPMHUPOBAHHOCTH
komnetrenuuun ITK-8. Crnocoben ocymiecTBiusaTh 0€30macHOE TEXHUYECKOE HCIOJIb30BAHMUE,
TEXHUYECKOe OO0CIyXKHMBaHUE, JUArHOCTUPOBAHHME W PEMOHT CHCTEM YIpPaBICHHUS U
0€3011acCHOCTH OBITOBOTO O0OPYAOBAaHUS B COOTBETCTBHU C MEXKAYHAPOIHBIMU U HAIIMOHAJIHHBI
MU TpeOOBaHUAMU

1. JInst mOAKIIIOYeHHS Ha TapaJuIeIbHYI0 paboTy CHHXPOHHBIX T€HEPAaTOPOB CYAO0BOI
ANEKTPOCTAHIIMH HE0OX0uMO obecreunTh: 1. PaBeHCTBO HANPsHKEHUH TOKITIOYaeMOro U
paboTarorero reHepaTopos, 2. biuskoe coBnanenue yactot, 3. bimskoe cosnaaenue daz I/1C,

4.PaBeHCTBO KO3(p(PHUIIMEHTOB MOITHOCTH.

A:2-4:B:2-3; B:1,2; I':1-3.

2. K HopmanibHBIM niepexoHbiM peskumaM IOC otHocsTes: 1. myck AL,
2. nepekmouenue AJl, 3. BkitodeHue Tpaicpopmaropa, 4.CHHXpOHU3ALUS T€HEPATOPOB,

5. pexumbl camo3amycka AJl mocie ortkmoueHuss k.3. B CODC, 6.pecuHXpoHU3AIUA

TCHEPATOPOB IMOCJIC OTKIFOYCHU K. 3.

A:1-3;: B:2-6 :B:1-6:1:4-6

3. Kakue BubI CHHXPOHU3AIMH T€HEPATOPOB MPUMEHSIOT B CYJOBBIX 3JIEKTPOCTAHIIHIX:

1.Tounas cunxponuzanus, 2. ['pybas cunxponmsanus, 3. I[lpsmas cuHXpoHU3aLUA,
4.CaMOCHUHXpOHU3AIHA.

4. B OCIIX MOCTOAHHOI'O TOKA IPUMCHSIOT HpI/I60pBI:

1. UHayKMoHHO# cucTeMBbl , 2. MarHuTO3IEKTPUIECKONW CUCTEMBI , 3. DIEKTPOMAarHUTHOM CUCTEMEI ,4.
(heppoIMHAMUIECKON CHCTEMEI.

A:1:B:2:;B:4:;1I:3

5. Kakas n3 3ammT OTKII0YaeT OUH U3 IBYX HapauIeIbHO pabOTAOIINX IeHEPaTOPHBIX arperaToB B
ciydae TpeKpalieHus 1ojaqu TorumBa (apa)?

OTBeTHI:

3anmuTa 0T 00paTHON MOITHOCTH

3amuTa OT meperpy3Ku

3aruTa 0T TOKOB KOPOTKOT'O 3aMbIKaHHUS
3ammra OT MOHMKECHUS HATIPSKESHUS
3ammra OT BHyTPEHHHUX TOBPEXKICHUIA




3aIlII/ITa OT IMOBBINICHUA YaCTOTHI

6: Kareropus TeXHIY€CKOTO COCTOSIHUS IIEKTPOOOOPYAOBaHUsI 110 TEMITEpaType HarpeBa OIICHUBASTCS
Ha OCHOBAaHWM CPaBHEHMsI UBMEPEHHOr 0 3Ha4YeHUs TemrepaTypbl TU3 U npeBblieHus Temneparypbl [T
HaJl TEMIIEPATYPOIl OKPYKAIOIIEH Cpelibl C JOIYCTUMBIMU 3HAUCHUSAMHU TeMneparypsl Taomn u
JIOMYCTUMbIM MPEBbIIIEHUEM TeMnepatypbl  Taom.

[Ipu 3TOM TEXHUYECKOE COCTOSIHUE ICKTPOOOOPYIOBaHMS IO TEMIIEpAType ero HarpeBa OI[CHUBACTCS
KaK «XOpOUIEe», eCin

OTBeThI:

Tws < Tomom;, LI'T < _ Tmon

Twu3 < Tpom;, LT > _Tnon

Tuz > Toon

7. Kakoe u3 3THX yCJIOBHI CHHXPOHHU3AIIUU T€HEPATOPHBIX arperaToB MPOBEPSIOT, UCTIONb3YS
CHUHXPOHOCKOII?

OTBeThI:

Pa3HOCTB 4acTOT reHepaTopa U ceTu

OrcyrcTBUe cBura 1o (a3e 0 THOMMEHHBIX HAMPSHKEHUN T'eHepaTopa U CeTH

Pa3HocTh HampsKeHU reHepaTopa U CeTH

OnuHAKOBOCTH TOPSAKA ciieoBanus (a3

8. DnexTpoobopymoBaHKE CyIHA JOIHKHO COXPAHITh pab0TOCHOCOOHOCTD MIPH JTUTENFHBIX OTKIIOHEHUSIX
YaCTOTHI U HAIIPSKEHUA OT HOMUHAJIBHOT'O 3HAYCHH . VYkaxure COOTBCTCTBYIOIIHUE HOPMBI Ha IJIUTCIBHO
A0NyCTUMBIC OTKIIOHCHUSA HAIPSAKCHUA B CCTU OT HOMUHAJIBHOT'O 3HAYCHU A

OT1BeThI:

1.-10% : +6%

2.-5% : +5%

3.-2,5% : +2,5%

4,.-10% : +10%

9. B cy1OBBIX 3JIEKTPOIHEPTETUIECKUX YCTAHOBKAX HAPSAY C 3al[UTaMU OT MEPerpy3ku, OT TOKOB
KOPOTKOTO 3aMBIKaHUS U JIp. IPUMEHSIOT 3aIIUTy OT 0OphiBa (pas3el. Ykaxkute unep, rae Hanboee
BEpOSTHO MMPUMEHEHHUE 3aIUTH OT 00pbIBa (hasbl

OTBeThI:

Ounep muTanus ¢ 6epera

®dunep reseparopa

®duzep pyJaeBoro IEKTPOIPUBOIA

®dunep MeXTy TIaBHBIM M aBAPUIHBIM PaCIPEACTUTCILHBIMU IIIUTAMHU
Ounep Opammmis

®dunep mokapHOTO Hacoca

Odunep TpanchopmarTopa

10. KaTteropust TEXHHYECKOT'O COCTOSIHUS 3JIEKTPOOOOPYI0BaHHS IO U3MEPECHHOMY 3HAYEHHUIO TOKa
Harpy3Ku (B TOM YHCIIE TOKa BO30YKICHHUS SJEKTPUUECKIX MalIiH) JH OLEHUBAETCsl HAa OCHOBAHUH
CPaBHEHUS C €r0 HOMUHAIBHBIM JHOM WM 3aaHHBIM 3 3HAUCHUAMH C yYETOM BEIUYHMHBI U
MIPOJOJKUTENIEHOCTH NEPErpy3KHU MO TOKY.

[Ipu 5TOM TEXHHYECKOE COCTOSHHUE IEKTPOOOOPYIOBAHHA MO0 TOKY HArpy3Kku (BO30yKIeHNS)




OLIEHUBAETCS KaK «yJIOBJIETBOPUTEIHLHOEY, €CIIN
OTBeTLI:
In > Inom vy In > I3, HO 3HaUEHHE U IPOJOJLKUTEAbHOCTD IEPETPY3KH IO TOKY HE IIPEBHIIIAIOT

HOHVCTHMLD(3HaquHﬁ

In > Inom v In > [3, a 3HaYeHHE U (WIIH) TIPOAOJDKUTENFHOCTD TIeperpy3KH MPEBBIMIAIOT TOMYCTHMBIE
3HA4YCHUA

In <Inomwvmm In <13

KoMmuiekT 3aianuii 1MarHOCTHYECKON PadOThI 17151 IpoBepKH cPOPMHUPOBAHHOCTH
kommerenuuu ITK-10 CriocoGeH ocymmecTBiATs HAOIIOIEHUE 32 SKCILUTyaTaI[el AIEKTPHYECKUX
U 3JICKTPOHHBIX CHCTEM, a TAK)XKE CUCTEM YIPABJICHUS

1. Kakyto 3a1uTy 10JKHBI UMETh CYJIOBBIE MOJIYPOBOIHUKOBEIE MpeoOpa3zoBaTein?
OTBeThI:
3ammTy OT BHYTPEHHUX IEPEHAPSHKCHUMN

3aIJ_II/ITV OT BHCIIHUX HGDCH&HDSI)KGHI/II;'I

3aIJ_II/ITV OT KOPOTKHX 3aMbIKaHUM
3aIJ_II/ITy OT CHUIKCHHA COIMPOTHUBJICHUA U30JIIIUN

2. Yto Ha3pIBaeTCs 3alIUTHLIM 3a3eMJICHHEM?

OTBeTHI:

DJIEKTPUYECKOE COCTMHEHUE C 3EMJIE METAUTMYECKUX HETOKOBEAYIIIUX YACTEH
DJIEKTPUUYECKOE COCIMHEHHUE € 3eMJIEH METAINTMYECKUX TOKOBEAYIIUX YacTen
DIIEKTPUUYECKOE COEMHEHUE METAINTMYECKUX HETOKOBEAYIIUX YaCTEN C 3a3€MJICHHOM
HEUTpaJbIO

3. YKaxxuTe 3HaYCHHE CHUHYCOMIATBHO N3MEHSIOIINXCS IIEKTPUYECKUX BEIIMYUH TIEPEMEHHOTO
TOKa, KOTOPbIE MMOKa3bIBAlOT PUOOPEI, ycTaHoBIeHHBIE Ha [ PLL]
OtBernI:
eHCTB ee
Cpennee
AMITTUTYIHOE
MruaoBeHHOE

4. Jlns 4ero UCNoib3yIT YKa3aTeau HaMPSKEHUs)
OTtBeThI:
JU14 IpoBepKa HanW4us HaNPsyKEHUS. HAa TOKOBEAYIIHUX YacTs

I[J'ISI HU3MCPCHU BCIIMYUHBI HAMMPSAKCHUA Ha TOKOBCAYIIUX YaCTAX

5. lns pacipeHus MpeIesioB H3MEPEeHUST aMIIEPMETPOB MPU U3MEPESHHH ITOCTOSHHOTO TOKa B
LIETAX MCIIOIb3YeTCH,,

OTBeTHI:

ConpoTHuBIIEHHE IIYHTA

Comnportusnenue 100aBOYHOrO pe3nCTOpa
NHayKkTHBHOE CONPOTUBIIEHNE

6. HpI/I KaKOM 3HAa4YCHHMH HOMHUHAJIbHOT'O TOKAa B LICIIN HOTpe6I/ITeJIH HAOJIKHBI YCTAHABJIIMBATBHCA




aMIepMETphl, coriacHo TpedoBanuil Poccuiickoro Mmopckoro Perucrpa cygoxoacrsa?
OtBeTnI:

-20 A u Gonee

-5A

-10 A

7. K aBapuifHOMY peXUMY U3MEPHUTEITHLHOTO TpaHCchopMaTopa TOKa MPUBOIUT
OTBeThI:
PasMbikaHue 1ienu BTOpUYHOl 00MOTKH TpaHchopMaropa

KopoTkoe 3amMbIKaHuie B IIETIH BTOPUYHON 0OMOTKH TpaHChopmaropa
Pexxum xomocToro xo1a B IEPBUYHON 1IeTTH TpaHCPopMaTropa

8. Paspermaercs 11 B TUANEKTPUIECKUX MEpPUATKaX pabOTaTh C 3JIEKTPOOOOPYIOBAHUEM,
HaxOSIIIIUMCS O] HaNpshKEeHUEM ?
OTBeTLI:

Paspemaerca B ceTax ¢ HanpsbkeHueM Menee 1000 B

Pa3pemaetcs B cersix ¢ HanpspkeHueM MeHee 500 B
Pa3pemaetcs B ceTsix ¢ HanpspkeHueM MeHee 220 B

He pa3pemaercs

9. [pu kako¥ BeTUIHHE IEPEMEHHOTO ToKa yacToTou 50 ['1, mpoTekaroiero yepes opraHusM,
YeJIOBEK B CIy4ae COMPUKOCHOBEHUS C TOKOBEAYIIECH YacThiO, HE CITIOCOOEH CaMOCTOSATEIBHO
pa3kaTrb KUCTh PYKH?

Karteropuu: BaxTeHHbIll MEXaHUK

Oxouo 15 MA

Oxomo 1,5 A

Okomno 15 A

10 Pesxxumbl paboThl HeliTpanu TpéxdaszHbIX cyaoBbix IIC:

1.130nMpoBaHHas HENTpaib, 2.11yX03a3eMIIEHHAs! HEUTPasb, 3.CKOMIIEHCHUPOBAHHAsL HEUTPAJIb,
4. KOPOTKO3aMKHYTasi HEUTpaJb.

A:14,B:Ne34; B:4;1':1,2,3




