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1. KpnTepnn H CpeacCTBa OLCHUBAHMSA KOMIIeTEHIIMIi 1 MHANKATOPOB HX JOCTHIKCHUS, (l)OpMI/IpyeMLIX JUCIUTIINHOH (MO}IyJ’IeM)

Pe3yabTaThl 00y4eHUs MO JUCHUIJIMHE OueHoYHbI
1 OueHouyHble | € cpeacTBa
(Mony.110)
Kon n naumenosanue Kon v HanmMeHOBaHMe MHANMKATOPA(OB) 1OCTH/KEHHSA cpeacTBa NPOMEKYT
KOMHOETEHIMH KOMIIETEHIIUH TeKylero OYHOM
3namo Ymemo Bnaoemso KOHTPOJIA aTTecgaun
u
KoMnerenuus W1 omk-6 3HaeT OOIIME MPUHIIUITBI U aJITOPUTMBI PEKUMBI Ynpapnsth HaBbikamu
OIIK-6. Cnocoben OLICHKH U YIIPABJIEHUS PUCKOM paboThl U Cy/I0BOI1 YIpaBJIEHUS
UJEHTU()ULIUPOBATH 5 HarpysKy AJIEKTPOCTAHLIME | CYIOBOM
- 6. YMeeT HIeHTUPUITUPOBATEH OMTACHOCTH . .
OITACHOCTH, OIIACHBIE OIIK-6 i (ump > | cynoBoit #i IpH LITATHBIX | 9IEKTPOCTAHL
CUTYallMU U CLICHAPUH | OIICHUBATh PUCK U MPUHUMATH MEPHI I10 .
AJIEKTPOCTAHI] | PeKUMAaX uel B pyYHOM | - KOMILIEKT
UX pa3BUTHUA . .

p > YIpPaBJICHUIO PUCKOM MU B paGoTel M mpu | U 3aJaHui st PacuérHo-
BOCTIDUHHMATE 1 BBITTOTHCHHS rpaduaeck
yrpasisaTh puckamu, | U-3omk.e:Buaneer METOIUKON npuHaTys | XAPAKTEPHBIX | BOSHUKHOBCHUU | ABTOMATHYCCKO HpAKTIIECKHX/ 251 paGoTa
O IEDKUBATD . peKIMax HEUCTIPABHOCTE | M PEXKHMaxX

AICPKI pelIeHnid Ha OCHOBE OIEHKU PHUCKA, MOAIEPKaAHUS - ; c MaBopaTopHbIX | Pesymbrar
JOILKHBIE YPOBEHE | 1 moro ypoBHS BAAICHHS CHTYALHEIT paboThI cyHA. | H. paboTHL - OCTOBDC o
BJIQJICHUS CUTYaIlEH. )

BoccranaBnuar 3a/1aHMA, TecTuposa
KomneTeHuus [1K-3.1 3HaeT MeXIyHApOIHBIC U HAIIMOHATIHHBIC - THIIOBBIE aus
[1K-3 Cnocoben TpeOoBaHUs 110 OE30MIACHOMY TEXHHUYECKOMY B SNICMCHTEL 3 [AHHA 10 OTYETEL
OCYILECTBIIATH HICTIONB30BAHMIO, TEXHHYECKOMY 00CTyKHBAHHIO, Cynoson BapUaHTAM IS 1o
Oe3omacHoe JMAarHOCTHPOBAHUIO U PEMOHTY CHCTEM SJICKTPOCTaHIIIH BBITIOJIHEHUS HpaKTH4eC
TEXHHUYECKOE ABTOMATHKH U yIPABJICHUSI TJIABHOM JBUTATEIHLHON 710 pabouero p ac;eTHo- . Kknm/nabop
. rpaduueckoi aTOPHBIM
HCIOJb30BaHNE, YCTAaHOBKOHU U BCIIOMOT'aTCJIbHBIMU COCTOAHUS IIPH p 6 . 6p
BO3HMKHOBEHHU paboTsL, pabotam
TEXHHUYECKOE
MEXaHH3MaMHU. HEUCTIPABHOCT
o0cITy )XHBaHue, CHCIPABHOCTE
.

JIMArHOCTUPOBAHUE U
PEMOHT CUCTEM
ABTOMATUKH U

[TK3.2 U-1pk-3 yMeeT OCyIIECTBISATh O€30MacHoe
TEXHUUYECKOE MCIOIb30BAHUE CHUCTEM ABTOMATHKHU
Y YIPABJICHUS TJIABHOW JBUTATEJIBHOM YCTAaHOBKOM




yIpaBIeHUS TJIaBHOM
JIBUTATEIILHON
YCTaHOBKOH U
BCIIOMOTaTCIbHBIMU
MEXaHH3MaMH B
COOTBETCTBUH C
MEXIyHapOTHBIMU U

u BCIIOMOT'aTCJIbHBIMU MCXaHU3MaMH B

COOTBETCTBUU C MCKAYHAPOAHBIMU u

HalmMOHAaJIbHBIMHU Tpe60BaHI/I$IMI/I;

NJ1-21k-3YMeeT oCcyIecTBIsITh 6e301macHoe

TEXHHYECKOE 00CITy)KHUBaHHUE CUCTEM aBTOMATUKU U
YIpaBJICHUS TJIABHOM JBUTATEIbHOW YCTAHOBKOW U
BCIIOMOI'aTCJIbHBIMU ME€XaHU3MaMHU B COOTBETCTBHUU

HAIlMOHAJIbHBIMU

TpeGoBaHMAMH C MEXIYHapOJHBIMU U HALIMOHAJIBHBIMU
TpeOOBaHUSAMU;
NJT-3mk-3YMeeT ocymiecTBIsATh 6€30MacHoe
JMarHOCTUPOBAHUE U PEMOHT CUCTEM aBTOMAaTHKHU
U YIIPABJICHUs IJIaBHOM JABUTaTEIIbHON YCTAaHOBKOM
¥ BCIIOMOTaTeNbHBIMUA MEXaHU3MaMH B
COOTBETCTBHH C MEXAYHAPOJAHBIMU U
HAIMOHAJILHBIMU TPEOOBaHUSIMU;
I1K3.3 Binageetr HaBBLIKAMU BOCCTAHOBJICHUS
ANEKTPUYECKOTO U IEKTPOHHOT'O 000PYA0BaHUS 10
paboyero CoCTOSHUSI.

KoMmneTeHus I1K9.1 3naeT nprYMHEL, TPU3HAKK U MEPONIPUATUSL

I1K-9. Ciocoben I10 IIPEIOTBPAILIEHUIO OTKAa30B CYI0BOTO U

yCTaHaBIUBATh OeperoBoro EKTPOOOOPYIOBAHMS U CPEIICTB

[IPUYUHBI OTKA30B ABTOMATHKH

CyJIOBOTO U

OeperoBoro I1K9.2 YmeeT ycTaHaBIMBaTh U ONPEILIATh

DNIEKTPOOOOPY/IOBAHI | [ypyrqpHbl OTKA30B CYLOBOTO U GEPErOBOro

L CPeACTB 3JIEKTPOOOOPYIOBAaHUS U CPEJICTB ABTOMATUKHY;

aBTOMATHUKH,




ONpEeNeNsTh U

NJ1-2 11k-9 IPUMEHSTh METObI ONIPEEIECHUS

OCYIICCTBJIATD MIPUYHHBI OTKA30B CYJOBOTO M O€pEroBOro
MEPONPUATIA IO X | 5 5exTp006OPYI0BAHUS M CPEJICTB ABTOMATUKY;
MPEIOTBPALICHUIO
NJI-3 ix-9 OCYIIECTBISATH MEPOIPUATHUS JJIS
MPEIOTBPAILLECHHUS TPUYMHBI OTKa30B CYJ0BOTO U
OeperoBoro EKTPOOOOPYIOBAHUS U CPEACTB
aBTOMATHKH,
Brnaneer cpenctBaMu U MeTOAaMH ONPEENICHUS U
yCTpaHEHUS OTKA30B CY/I0BOTO
AIEKTPOOOOPYIOBAHUS
[TIK-11 CriocoGeH ocyiiecTBIsITh HAOMIOACHHE 3a
paboTol aBTOMAaTUYECKUX CUCTEM YIPABIICHUS
JIBUTaTEeNIbHOM YCTAaHOBKOW M BCTIOMOTATEIbHBIMU
MEXaHH3MaMHu
Komnerenuus IIK11.13HaeT MeX1yHApOAHBIE U HALIMOHAIIBHBIE
[IK-11 Cniocoben TpeOOoBaHMs 110 HaOII0IEHHE 3a pabOTOM
OCYIICCTBIIATE ABTOMATHUYECKHUX CUCTEM YIPABIICHUS
HabJto/IeHue 3a . .
o JIBUTATEIIbHOW YCTAHOBKOW M BCTIOMOTATEIbHBIMU
paboToit
ABTOMATHYECKHX MCXaHU3MAMH
CHCTEM YIpPaBICHUS
. [K11.2 UJ-1 rg-11 YMeeT ocymiecTBiIsTh
JIBUTATEIIBHOM A-1 e ) ym
YCTAHOBKOi 1 Ha0JIr0/IeHNe 32 pabOTON aBTOMAaTUYECKUX CUCTEM
BCIIOMOTATENILbHLIME | YIIPABJICHHSI IBUTATEIbHON YCTaHOBKOM;
MEXaHU3MaMHu

NJI-2 rx-11 YMeeT ocyliecTBIsATh HaOJIOICHUE 3a
paboTOoi aBTOMaTHUECKUX CUCTEM yIPaBICHUS
BCIIOMOTaTeIbLHBIMH MEXaHU3MaMU




[1IK11.3 Brnaneetr MeTogaMu U cpeicTBaMu
HaOII0ICHUS 32 paboTOH

ABTOMAaTHUYCCKUX CUCTCM YIIPABJICHHUA
r[[BI/II"a.TCJ'H:HOI\/’I YCTaHOBKOﬁ " BCIIOMOraTCJIbHbIMHA
MCXaHHM3MaMHu

Komnerennus
[1K-24. Cnocoben
OTIpeIeIIsATh
MIPOU3BOJICTBEHHYIO
porpamMmmy Io
TEXHHYECKOMY
00CITy)KUBAHUIO,
PEMOHTY M JPYTUM
ycayram mpu
OKCILTYaTaIuH
CYJIOBOTO U
OeperoBoro
AIIEKTPOOOOPYIOBAHU
S ¥ CPEJICTB
aBTOMAaTHKH B
COOTBETCTBHUHU C
CYIIECTBYIOIIUMU
TpeOOBaHUSIMH

[1K24.1 3Haet -TpeOoBaHUs HOPMATUBHBIX
JIOKYMEHTOB 10 KCIUTyaTallii U TEXHUYECKOMY
00CITy’)KMBaHHUIO CY/IOBOTO M O€PErOoBOTrO
ANEKTPOOOOPYTOBAHUS

[1K24.2 UJ1-1 1x-24 YMeeT onpenensrThb
MIPOM3BOJICTBEHHYIO MPOTPaMMYy IO TEXHUYECKOMY
00CITyKHBaHUIO, PU IKCIUTYaTAIIMA CYIOBOTO H
OeperoBoro EKTPOOOOPYIOBAHMS U CPEIICTB
ABTOMATHUKH B COOTBETCTBUU C CYIIECTBYIOIUMU
TpeOOBaHUSMH,

NJI-2 1x-24 YMeEET onpeaensTb MPOru3BOICTBEHHYIO
[IpOorpamMMmy I10 PEMOHTY U APYTUM yCIIyraM IIpU
HKCILTyaTaI[iH CYI0BOI0 M OEPEroBoro
3JIEKTPOOOOPYIOBAHHUS M CPEJICTB aBTOMATHKHU B
COOTBETCTBHH C CYIIECTBYIOIUMH TPEOOBAHHUSIMU;

[1K24.3 BiasieeT HaBbIKaMU OpraHU3ALNH
AKCIUTyaTallii ¥ TEXHUYECKOTO OO0CTYKUBAHHMS
CO0 u CA.




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

Ioxa3zarenu M kana u KpuTepI/m3 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 OIIHOKH. 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
BeimostHeHBI Bce 3a1aHus, 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 TpyObIe OMNOKH.

CTaHAAPTHBIX 33laHUH C HEKOTOPBIMU
HeJo4YeTaMHU.

CTaHAAPTHBIX 331laHUH 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 KOMIETEHITHIA
COOTBETCTBYET MHHUMATbHBIM
TpeOOBAHUSM.

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

N
Habpano 3a4ueTHOE KOJIMYECTBO OAIIIOB
COTJIACHO YCTaHOBJICHHOMY JIMAINa30Hy

ChopMrpoBaHHOCTh KOMIICTEHITHH B
[EJIOM COOTBETCTBYET TPEOOBAHHSM.
MMeromuxcs 3HaHUH, YMEHUI,
HaBBIKOB JIOCTATOYHO JUISI PEIICHHS
CTaHAAPTHBIX MPO(ECCHOHAIBHBIX
3aj1ad.

150)141
Habpano 3ageTHOE KOTUYECTBO OAITIOB
COIJIACHO YCTaHOBJICHHOMY JTMAIla30HY

CdopMHrpOBaHHOCTH KOMIICTEHITHIA
MIOJIHOCTBIO COOTBETCTBYET
TpeOOBaAHUSM.

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

Wi

Habpano 3adueTHOE KOJTMYECTBO OAIIIOB
COTJIACHO YCTaHOBJICHHOMY JIMAINa30Hy




3. Kputepum u mkaJjia oneHMBaHUS 32IaHUI TeKYIIEro KOHTPOJIsI

3.1 Kpurepuu v mKajia OlleHUBaHMS J1a00OPATOPHBIX padoT [lepedcHb

J'Ia60paT0pHBIX/ MPAKTUYCCKUX pa60T OIMMCAHUC TTOPAJIKA BBIIIOJIHCHUA U 3allIUTHI paGOTLI,
Tpe6OBaHI/I$I K pe3yjibTaTaM pa6OTLI, CTPYKTYPC U COACPKAHUIO OTUYCTA U T.II. HIPCACTABJICHBI B
MCTOANMYCCKHUX MaT€pHraiax 110 OCBOCHHUIO JUCIHUILINHBI (MOI[YJ'IH) 1 B DJICKTPOHHOM KYpPC€ B

SNOC MI'TY.

VYpBanue B.. OcHOBBI ynpaBieHUs] CyIOBBIMU 3JEKTPUUECKUMHU cTaHIUsAMU. JlabopaTopHbIe
paboTbl. MeToanuyeckue yka3aHHs K BBINOJHEHUIO JIAOOpPAaTOpHBIX paboT MO AMCLUIUIMHE:
OT/I.B.04 «OcHOBBI ynpaBieHHs CYAOBBIMHU 3JIEKTPUUECKUMH CTAHLIUAMM AJIs CIIEHUATbHOCTH
26.05.07 Dkcrutyatausi CyJJOBOTO 3JIEKTPOOOOPYIOBaHUSA M CPEACTB aBTOMATUKU. MypMaHCK.

4
Ouenka/6aninl Kpurtepuu ounennBanus

Omauuno 3ajaHue BBINOJIHEHO IOJHOCTBIO M TpaBwibHO. OTueT 1o JjaboparopHoil paborte
HOATOTOBJIEH KAaUeCTBEHHO B COOTBETCTBHHM C TpeOoBaHHMsAMHM. [losHOTA OTBETOB Ha

BOIIPOCHI ITPENoaBaTes P 3aluTe padoThl.
Xopowo 3a7aHue BBIIOJIHEHO MOJHOCTHIO, HO HET JOCTaTOYHOrO OOOCHOBaHMS WIIM HpPH
BEPHOM pPCHICHHUU JO0NyHICHA HE3HAYUTEIbHAA OIJ_II/I6Ka, HC BJIMAOIIAA Ha
MPaBIJIBHYIO TTOCIIEI0BATENLHOCTE paccykIeHui. Bee TpeGoBaHus, peabsBiseMble

K paboTe, BHINIOJIHEHBI.

Yooenemeopumensno | 3anaHusi BBINONHEHBl YaCTUYHO C OmKMOKamH. JIeMOHCTPHPYET CpelHHH YPOBEHb

BEITIOJTHEHNS 33JaHUs Ha JabOpaTOpHYIO/TIpakTHUECKyro paboty. BompmuHCTBO
TpeOOBaHMH, IPEABSIBISEMBIX K 33JJaHUIO, BBIIIOJIHEHEL.

Heyooenemeopumenvno

3a,uaH1/Ie BBIINOJHEHO CO 3HAYMTENLHBIM KOJUYECTBOM OIIMOOK Ha HHU3KOM YPOBHEC.
Mmnorue Tpe6OBaHI/I$[, PEABABIIICMBIC K 3aJaHUIO, HE BBITIOJTHCHBI.

NN
3amanue He BBIIOJIHEHO.

3.2. Kpurepun 1 mkajia olleHUBaHUs TECTUPOBAHUS

B ©OC BrItou€H TUIIOBOI BapUaHT TECTOBOTO 3aJaHMUSL:

_Tunosoi BapuaHT

1. Uemy paBHa BenuunHa 6e3onacHoro nocrostHHoro  |Okoso 100-125 MxA
TOKa, IPOTEKAIOIIETO Yepe3 YETOBEUSCKHN
opranusm?

2. [Ipu xakoil Benn4YrHE epeMeHHOro Toka yactorol  [Okomo 15 MA

50 ', mpoTeKaroIIero Yepe3 OpralusM, YeJ0BEK B
CJy4yae CONPUKOCHOBEHUS C TOKOBEAYIIECH 4acThlo,
HE CIIOCOOEH CaMOCTOSITENIbHO Pa3KaTh KUCTh PYKU?

3. YKaXUTe OCHOBHOE Ha3HAYCHUE 3allIMTHOI'O YCTpaHCHI/Ie OIIaCHOCTH

3a3eMJIEHUS?

IMOPAKCHUS SJICKTPUICCKHM TOKOM
06CJ'Iy>KI/IBaIOH_[el"O IepcoHajia

4, Cy,Z[OBLIe QJICKTPOYCTAaHOBKHU. VYKaxXute OCHOBHOEC yCTpaHCHI/Ie OIMIaCHOCTH




Ha3HAYECHUE 3AIIUTHOTO OTKIIOYECHUA?

MOPAXKCHUA SJICKTPUICCKUM TOKOM
06CHY)KI/IB3.IOH_IeFO IepcoHalia

o. Ykaxkute 00J1acTh IPUMEHEHHUS 3alUTHOTO DJNEeKTpUIECKHE CETH C JTF000H
OTKJIFOUEHUS B CYJIOBBIX 3JIEKTPOYCTAHOBKAX HENTPaJIbIO
6. [ 4yero B CyZ0BBIX JIEKTPOYCTaHOBKAX [t mpoBepKU HaIUUUs
UCIIOJIB3YIOT YKa3aTeJId HapsKEHUS HaIpPsDKEHNS HAa TOKOBETYLINX
qacTAX
1. UeMm oTinuaeTcs napaMmeTpuieckuil crabunuzatop  |(Crabuimzanueil 3a cuer
HaNpPsDKEHUS OT KOMIIEHCAIMOHHOT0? 0COOEHHOCTEH BOJIBT-aMIIEPHOM
XapaKTePUCTUKH
8. Kakue n3amepurenbHbie mpeoOpa3oBaTenu TeH3zope3ucTopHble
HOPUMEHSIOTCS B JATYMKAX KPYTSIIEro MOMeHTa?
9. Kakue npoBoIHUKOBbIE MaTepHalibl IpuMeHstoTcs B ([InaTuna
TEpMONpPeoOpa3oBaTENAX CONPOTUBICHUS
(TepMoMeTpax CONPOTHUBIICHHS)?
10. Omuueckue 1aTYuKy YpOBHS MPUMEHSIOTCS IS 3a00pTHOI BOABI
11. SBieHne caMoxona (BpallleHue IBUraTels Ipu YBEJIIMYEHUEM KPUTHYECKOTO
OTCYTCTBUM HAIPsSKEHUS YIIPaBIICHUS) B CKOJIL)KEHUS OO0JIbIIIE €AMHULIBI
NBYX(a3HbIX UCIOIHUTENBHBIX IBUTATEISIX
yCTpaHseTcs
12. Koaddurment tpanchopmanmu THHEHHOTO 0,565
IIOBOPOTHOTO TpaHc(opMaTopa paBeH
13. OCHOBHOE BIMSHNE HA JUHAMUYECKYIO OIPEIIHOCTD [3alUTHBINA METANIMYECKUN KOKYX
JTaTYUKOB TEMIIEPATYpPhl C TEPMOMETPAMHU
COIMPOTUBIICHUS OKa3bIBAET
14. K yemy nmpuBoaut 3aeaanue sikops 3nekTpomMaraura |K cropanuto oOMOTKH
HEPEMEHHOT'0 TOKa? 9JIEKTPOMAarHuTa
15. Kak Bkit04aroTcs pe3sucTopbl 00paTHOM CBSI3U B [TonkiroueHue ouepeHoro
CXEMe OIIPEIeNICHHsI CpeHEapU(PMETUIECKOI reHeparopa K Cy10BOi CeTH
MOIIHOCTH CYJIOBOT'O reHeparopa? MIPUBOJUT K MapajiieIbHOMY
BKJIFOYEHUIO PE3UCTOpa 0OpaTHOM
CBSI3U
16. [171s1 4ero ciry>kUT KOMIEeHCAallMOHHasi 0OMOTKa J1n1s1 KOMIIEHCAMK MPOA0JIbHOM

SJICKTPOMAIIMHHOTO YCUIIUTECIIS IMOIICPEYHOT'O mojs?

COCTaBJISIONICH PCaKIuU AKOpA




17. Kakwue n3amepurenbHbie mpeoOpa3oBaTenu NunykTuBHbBIE
MPUMEHSIOTCS B IATYUKE TTOTOKESHHS pEHKH
TOTUTUBHBIX HACOCOB?
18. M3MeHeHne 21eKTPUUYECKUX CXeM U KOHCTPYKIIUU Cynosnanenbua
PIEKTPOOOOPYIOBAHUS MOXKET MPOU3BOJAUTHCS
OTBETCTBEHHBIM IEPCOHATIOM TOJIBKO C Pa3peleHus
19. KeM 10/mKHO BBIMOTHITHCS TEXHUYECKOE MexaHUKOM MO 3aBE0BAHUIO
o0cyXKMBaHUE MOAIMIUITHUKOB CKOJIbKEHUS
reHEepaTOpPOB
20. CHsiTHe TUIOMO, BCKPBITHE M PEMOHT U3MEPUTEIBHBIX [3apeniatoTcst
puOOPOB B CYJOBBIX YCIOBUSAX
21. [Touemy Tpexda3Hbie CETH MEPEMEHHOTO TOKA 1. IIpocTast KOHCTPYKIHS U
HaxoAsT OoJiee MIMPOKOE MPUMEHEHHE Ha CYAaX, YEM [BHICOKAsI Ha/I€KHOCTDh TpeX(a3HbIX
C CETH TIOCTOSIHHOT'O TOKa? AIEKTPUICCKUX MAITUH
2. IIpouie ocymecTBIsITh
peoOpa3oBaHKe HANIPSKEHUS
22. UTo BiIMsET Ha COMPOTUBIICHHUE TEJIA YEIOBEKa 1. Okpyxaroiias cpeaa
AIIEKTPUIECKOMY TOKY? 2. ®uznonorunyeckue HakTopsl
3. CocTosiHME KOKHOTO ITOKPOBa
4. ITapaMeTpsbl 2JIEKTPUUYECKOMN
ceTH
23. B kakux ciydyasx BO3HHUKAET OMacHOCTh mopakenust (1. [Ipu 3ambikanmm ¢aspl
DIICKTPUYECKAM TOKOM? AIEKTPUICCKON MAITMHBI Ha
KOpIyc
2. [Ipu CHMKEHUH COMTPOTUBICHUS
W3OJISIIIUM IEKTPUYECKOM ceTn
24, Kaxue n3mepurenpHbie TpeodpazoBaTeu 1. Marauroymnpyrue
MPUMEHSIOTCS B IaTYMKaX JaBjieHHs B HWinHApax  |2. TeH3ope3ucTopHbie
JBC? 3. IIbe3035eKTpUYECKIE
25.  |Ha xakom pucyHke n3o0pakeHa cyaoBas TpexdasHas Sui. 4

QJICKTPHUUCCKaAA ceTh?




Ouex—ma/ﬁamn,l5 Kpurepuu ouenku

Omauuno 90-100 % mnpaBHUIBHBIX OTBETOB

Xopowo 70-89 % mpaBHIBHBIX OTBETOB

Yoosnemsopumensno | 50-69 %  npaBHIBHBIX OTBETOB

Heyooenemeopumenvno | 49% u MeHbliie IPaBIIbHBIX OTBETOB

3.3. Kpurepuu 1 mxkana oLeHNBaHUs pacYETHO-TpaduuecKoil paboThI

Ilepeuens 3ananmnii PI'P, pekoMenaanyy 1o BHINOJHEHUIO IIPEACTaBICHbl B METOJUYECKHUX
MaTepHaax 1o OCBOSHHIO TUCLUHUIUIMHBI (MOAYIS) U B 3JIeKTpoHHOM Kypce B DMIOC MI'TV.
VYpBanues B.J.. Metoauueckne yka3aHus K BBIITOJHEHHUIO pacueTHO rpaduueckoil paboThl 1o
muctuminie OT/1.B.04 «OcHoBBI ynipaBiaeHUs CyAOBBIMH 3JIEKTPHUECKUMH CTAHIIUSAMUI 110
HaNpaBJICHUIO MOArOTOBKH OakanaBpoB 26.05.07. «DkcrutyaTanus Cya0BOro
3JIEKTPOOOOPYI0BaHHUS U cpeacTB aBToMatukm»y MI'TY. 2021).

B ®OC BkitoueH TUIIOBOM BapuaHT pacu€THO-Tpaduueckoit paboThl 3a1aHMs.
«PacyeTr MHONPOBOAOB JIEKTPOCTAHIMIDY

Pacuer mMHONIPOBOOB pacpeNECIUTEIBHBIX YCTPOUCTB OCYILIECTBIISIETCS B CIEAYIOIIEM
MOPSAKE: ONPEENAeTCs AIUTEIbHO MPOTEKAOIIUI 0 HUM pabOUHii TOK; MPOU3BOAUTCS BEIOOP
ceueHHs (pa3MepoB CTOPOH MPSMOYTOJbHHMKA) TMPOBEPSIETCS AMHAMUYECKAss U TEPMHUECKas
cToiikocTh Mo Tokam K3. PaGounii Tok /1t BIOOpa ceueHus IIKUH ONPEAeIIsioT T0 HOMUHAIBHOM
JUIMTEJIBHOW ~ MOIIHOCTH,  KOTOpas  MOXET  IepelaBaTbCsi MO  IIMHAM  JTAHHOTO
pacnpenenurenbHoro ycrporcrsa. st mmH [PI 3Ta MOIHOCT HPUHUMAETCS PaBHOU

II0JIOBUHE MOUIHOCTH T€HEPATOPOB 3JIEKTPOCTAHIINH.
Ceuenue 1muH BBIOUPAIOT 110 NpuiioxkeHusM 17, 18, koTopele conepxar

3HAUEHUSl JIONYCTUMBIX TOKOB HArpy3Kd IIHH PAa3IMYHOTO CEUYEHHs MPH OKpYKarolei
temneparype 45°c u neperpese 45°c. TabGIuUIbI COCTABIEHBI B MPEANOIOKEHNN HAXO0KIECHHS
IIMH B CBOOOJHOM IPOCTPAHCTBE CYAOBBIX MoMemieHui. OQHaKo B JIEHCTBUTEIHHOCTH IITUHBI
IIMMUTOB BCETAa 3aKJIIFOYUYCHEI B O6OHO‘-IKy, KOTOpas onpeaAcsACT UCIOJHCHUC IHUTa (3aH_II/IH_ICHHOG,
KaIjie3aliilieHHoe, OpbI3ro3alluiIeHHoe, Bojo3amuiieHHoe). Ilpu »ToM  okpyxaroras

TEMIepaTypa IIUH BCET/ia BbIIIE HAPYKHOM.

Vuer AAHHOTO SABJICHUSA MPOU3BOAUTCA CHUXKCHHUEM JIOIMMYCTHUMBIX TOKOB HAarpy3Ku IIWH B

COOTBETCTBUH C (popmyroi

90 = Vo

1 :145 T (1)
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rae [ - AOMyCTHMbIA TOK HArpy3Kd IUMHBI IPH OKPYXKAIOUICH TEMICPATYPE Voup; Ias
JIOIYCTUMBIN TOK HATPY3KH IIMH IPH OKpYyXKarolel remmeparype 45°c.

CHmKeHue JTOMYCTUMOT0 TOKa Harpy3ku B COOTBETCTBHH ¢ (popmyioif (1) mpuBoauT Kk
YBEJIMYECHHUIO CEYEHMS IIMH ImuTa uHoraa B 1,5-2 pasza. Okpyxkaromas temneparypa muH ['PIL
MIPUHUMAETCS PAaBHOW TEMIIepaType BO3/lyXa CyJOBOr0 MOMEILIECHHUS.

[IpoBepka MIMH HAa TUHAMUYECKYIO CTOMKOCTh CBOAMTCS K ONPEIEICHHUIO UX MPOYHOCTH,
CHOCOOHOW TPOTHBOCTOSITh MEXaHWYECKMM  YCWIMSM, BO3HHKAIOIIUM TIPH  KOPOTKHX
3aMbIKaHUAX. J[1s1 BBINOJIHEHUSI 3TOr0 HEOOXOIMMO, YTOOBI MEXaHUYECKHE HAIPSKEHUS B IIMHE
HE MPEBBIIIAIN JOMYCTUMBIX HANPSKEHUM.

Cuna B3aMMOJEWCTBHUS MEXIy LIMHAMU IPHU MPOTEKAaHWU IO HUM TOKa KOPOTKOIO

3aMbIKaHUA [z MOXKET ObITh BhIpaXKeHa cienyrouiei popmymoi, H:

F =K+ Ky *if3=+107 )

rae K= 1,76 nnsa cnyqas tpexdaznoro K3 B anekrpocuctemax nepemerroro Toka; K = 2,04 nms

cirydas aByx¢azHoro K3 B anexkrpocucTeMax NOCTOSHHOTO TOKA ¥ 0HO(A3HOTO IIEPEMEHHOTO
ToKa; Ky — Koodduument, yaursiaroumii popmy cedenns mmH (onpenensercs no puc.1); I -

paccTossHUE MEX]ly OlIOpamMH (JUIMHA IIPOJIETA), CM; A - PACCTOSIHUE MEKAY OCSMHU IINH, CM.

Koo
.3 —
g S
r A &
7.0
ao.9
0,8

o, 7 1 2 =, |
0.6 ,/__,, —— -1 K %

o5 Va — ] ’Q'i_ = L
O. % //! Y IS P S0 £

0,5 ] o
0,2 / | O |

o,7 e e -

Y
!

a 2,2 24 0,6 o8 7,0 7.2 7,% 1.5 o«
7:

Pucynoxk 1 — Kpusste qist onpenenenust kodpdurmenta Gpopmer Ky

JlomycTHMOE HAIPSDKEHHE [Tl MEIM MOXKHO IIPHHATH paBHbIM 14000H /cM? | s

amtomunmst 7000H /cm? .

[Ipn ogHOM MM ABYX MpOJETax:
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b =\BMIT = | Baon* W)/

ITpu uncre nmponeroB GOJbILE ABYX:

I =\ TOMTF = (10400 W)/

[Ipy wucCHONB30BaHUM TMAKETOB IIUH, COOpaHHBIX U3 OTIENbHBIX IOJIOC,
MEXaHUYECKOE HANpPsHKEHUE B KaXJIOW MOJIOCE CKIIAJIbIBACTCA W3 JBYX HAIPSKEHUMH: OT
B3aMMOJICHCTBUSI MEXy TTaKeTaMU IIUH PAa3TMYHBIX MOITIOCOB ((ha3) U OT B3aUMOICHCTBUS
MEXIy MOJIIOCaMU IIUMH OJHOr0 MakeTa. PacyeT AMHAMUYECKOM CTOMKOCTH IIMH B 3TOM
ciydyae Oojee CIOXEH M TPOU3BOAUTCS 1O ¢opMyaaMm, KOTOpPble MOXHO HAaWTH B

CIIpaBOYHHKAX.

Eciu mo mnpoBoguuky mporekaer Tok K3, Temmeparypa NpoOBOJHUKA OBICTPO
MOBBILIAETCS] U, HECMOTPSI Ha KPAaTKOBPEMEHHOCTb IPOLIECCa, MOXKET JOCTUTHYTh OOJBIINX
3HaueHui. llempio mpoBepku muH (Kabeneil W Apyrux MPOBOJHUKOB) HA TEPMUUYECKYIO
CTOMKOCTH SIBJISIETCS OIpE/IelIieHne TeMIiepaTypbl HarpeBanus ux TokoM K3 u cpaBHeHue ¢

MaKCHUMAaJIbHO IlOHyCTHMOf/'I TCMHGp&TypOfI 10 YCJIOBUIO

UKB < v,uon

MakcuManabHO ~ JOMYyCTHMYIO  (KPaTKOBPEMEHHYIO)  TEMIIepaTrypy  OOBIYHO
(v} (0] 0 (v}
MPUHUMAIOT paBHOW st menubix mmH 300°c; mst amomuuueBbix 200°c; ms xabeneit ¢

pe3nHoBoi n3omsnuei 200°c.

3,°C-
/

300

200 ; i '/2

100t // //

Y7L

0 1 2 3 4A4y10*

Pucynoxk 2 — KpuBsie 1u1s1 onpeieiieHus TeMIepaTypbl HarpeBaHust TOKONpoBo1oB (1 -

JUISL AIIFOMUHUS, 2 - UIsI MEJIN)
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3HaueHue TeMIEepaTypsl

OIIPCACIIAIOT 110 KPUBBIM Ha pI/I02 C UCIIOJIb30BAHUEM YpaBHCHUA

rae Ak, AH - mapaMeTphl, XapaKTepU3yIOIINE COOTBETCTBEHHO KOHEYHYIO U HAYaJIbHYIO

Ay

2

HarpeBaHus IIIHWH (TOKOHpOBOI[OB) NEPEMCHHBIM

2 2
TEeMITepaTyphl MHH, A” c/MM” (OTIpeIeTIAIOTCS 1O MIKaie abciuce Ha puc. 7.5); [ -

TOKOM

2.
ycTaHoBuBIIeecs 3HadeHue Toka K3, A; S - momans monepeyHoro ceueHus muH, MM* | ty -

¢uxTuBHOE Bpems K3, c.
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Pucynok 3 - I'paduk nist onpenenenus puxkruBHoro Bpemenu K3

BapuanTsl 3a1aHus

BapuanTsl Nel Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9
PaGouunii Tok, A 1000 | 900 1000 | 800 1100 | 800 1000 | 800 1000
VY napuslii Tox, A 40000 | 35000 | 40000 | 30000 | 40000 | 30000 | 40000 | 35000 | 40000
Ycranosusmmiics | 10000 | 9000 | 11000 | 10000 | 12000 | 8000 | 10000 | 8000 | 12000
TOK, A

Bpewms 1 0,8 0,9 1,1 1 0,8 0,9 1,1 1
oTkaroueHus K3, ¢
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IIpumep

ITpousBecTu BBIOOP M MPOBEPKY HAa JUHAMMUYECKYIO U TEPMUYECKYK) CTOMKOCTb
coopubix muH ['PEK nanekTpocTaHniid NEpeMEHHOrO TOKa, MpeJHA3HAYEHHBIX [
nepepaun pabouero toka paBHoro 1000 A, Ilpu. KOpPOTKOro 3aMbIKaHWM Ha IIMHAX
3HaueHue yaapHoro toka 40000A, ycranosusmerocs 10000A, Bpems otkmrouenus K3

=Ic,

1. JIns obecneueHust mepemaun pabodero toka, paBHoro 1000A, BeiOupaem

MeJIHbIC IUHBI pa3Mepamu: h =50 mm = 5 cM 1 b= 800mm = 0,8cwm.
VYcranaBinuBaem mKHbBI HA paccTosHu a = 100 mm = 10 cm.

2. OnpenensieM 3Ha4€HHE OTHOLICHUA

(a-b)/(h+b) = (10-0.8)/(5+0.8) = 1.6;
b/h = 0.8/5 = 0.16

Ha ocHOBaHMH KOTOPBIX W KPHUBBIX Ha pUC.]l HaXOIWM 3HaueHHE KOdPPHUIHEHTA

(opmer mmH Ky = 0,96.

3. MOMEHT CONpOTUBIIEHUS ILINH

0.8% %5 5
w = — - 0.53cMm

4. 3HaueHue CHIJIBI, HpHJ’IO)KGHHOfI CAWHUILC [JIMHBI IOHUH, IIPH KOPOTKOM
3aMbIKaHUHN

1
f =1.76%0.96 * 40000 *T5* 1077 = 27H /cM

5. HauGonbiee qonycTumMoe 3HaUCHHE NIPOJIeTa MEXIy OIIOpaMH HINH

Imax = /(10 * 1400 * 0.53)/27 = 52.5cm

[Tpuaumaem 1=45cm.
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ITpu nnune cexumii I'PII. Hanpumep, paBHON 90cM IIMHBI JODKHBI OBITH 3aKpEIJICHBI B
TpeX TOUYKaX KaXIOoM cekuuu (Mpu JBYX TMpoJjieTaX MEXIy TOYKaMU KperuleHus). Takoe

KpeIuieHrne 00 B:MeUYnBAET TMHAMHUYECKYIO CTOMKOCTh IIIMH BHIOPAaHHOTO pa3mepa.

6. CornacHo KpuBBIM Ha puc.2 HauyaJdbHOM (HOMHMHAJIBHOM) TeMIlepaType

HAarpeBaHMs MeIHBIX paBHOit 90C, cooTBeTCTBYET 3HaueHue Ay = 1,7 * 10*

7. 3HavyeHne TapameTrpa Ay XapaKTepH3YIOUIETO KOHEYHYIO TEeMIEepaTypy

HarpeBaHus mMH (npuHUMas tcp = 2*1,0=2c), Oynet

100002

oy * 2 = 182 % 10"

A, =1,7%10* +

CornacHo KpUBBIM Ha puc.2, 3HaueHmio A, = 1,82 * 10* cooTBeTcTBYeT Temmeparypa,
0
npumepHo paBHas 100C, uto mensbie 300 ~ C. B cBsi3u ¢ 3TUM CUUTaeM, YTO BHIOPAHHBIEC IIMHBI

OTBEYAIOT TPEOOBAHMSIM TEPMHUECKON CTOHKOCTH.

6
Onenka/0anbl Kpurepun onennBanus
Omauuno PaGoTta BbIMONHEHA MOJHOCTBIO, 0e3 omMOOK (BO3MOXHA OJHA
HETOYHOCTb, OIKCKA, HE SBISIOUIAsICS CIEACTBHEM HETIOHUMAaHUS
MaTepuana).
Xopowo PaboTa BbINOIHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS IIarOB PELICHUs

HEeJ0CTAaTOYHBI, AOIYIIEHa OHa HETpyOast omurOKa WU 1Ba-TPH
HEJ0YeTa, HE BIMSIOIINX Ha IPAaBUIIbHYIO [10CIIEJ0BATEIBHOCTD

pacCyXIEHUMN.
Yooenemeopumens | B pabote nomnyieHo 6osnee oHOM rpyOoit ook uiu 6oiee IByxX-
HO TpeX HEJAO0YETOB, HO OOYUAIOIIUIICS BIIaIeeT 00s3aTeIbHBIMU

YMEHHSIMH 110 IPOBEPsIEeMOI TEME.

Heyooenemeopumen | B pabore ecTb rpyOble OIIMOKH U HEJOYETHI
bHO njin
Pacuérno-rpaduueckas paboTa He BBIOJIHEHA.

Kpurepnu u mkana oleHHUBAHNS IOCCIIAEMOCTH 3aHITHM

[Tocemienne 3aHATHI 00YIAIOIIUMUCS OTIPEIEISICTCS B TPOIIEHTHOM COOTHOIICHUHT

Bawib’ Kpurepuu ouenku
10 nocemaeMocts 75 - 100 %
5 nocentaeMocts 50 - 74 %
0 nocemaeMocts Menee 50 %
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4. KpnTepnn U IIKaJIa OCHUBAHUSA PeE3YyJ/ILTATOB oﬁyqe}mﬂ Mo ITMCHMIIJIMHE IIPHU
NMpOBEACHUHN MPOMEKYTOUHOH aTTeCTALNH

KDI/ITCDI/II/I 1 IIKaJjJa OICHUBAHUSA PE3YJIbTATOB OCBOCHUA AU CITUITIINHBI (MO)IVJ'ISI)

C 3a4eTOM
Ecnu oOyuaromuiicss Habpasl 3a4€THOE KOJIMYECTBO OasIOB COIJIACHO YCTAHOBJIEHHOMY
JIMara3oHy 10 AUCIUILTHHE (MOJYJII0), TO OH CUATACTCS ATTECTOBAHHBIM.

Ouenka BaJuibl Kputepuu onenuBanus

HabpaHo 3aueTHOE KOJMYECTBO OAIIIOB COTIIACHO
YCTAHOBJICHHOMY JHANa30HY

3aumeno 60 - 100

3a4eTHOE KOJIMYECTBO COTJIaCHO YCTaHOBJICHHOMY

Hezaumeno meHee 60
Jara3oHy O0aiioB He HAOpaHO

5. 33213}[1/"[ JMATHOCTHYECKOH paﬁon MJIsT OHEHKH PeE3YyabTaTOB oﬁyqe}mﬂ nmo

AUCHUIINHE (MOAYJI0) B paMKax BHYTPeHHell He3aBHCHMMOW OHIEHKH KayecTBa
o0pa3zoBaHus

@®OC comepxuT 3agaHUs AN OLIGHWBAHUSA 3HAHWN, YMEHUW W  HABBIKOB,
JIEMOHCTPUPYIOIUX  YPOBCHb C(POPMHPOBAHHOCTH KOMIICTEHIIMH HM  HMHIUKATOPOB HUX
JOCTHKEHUSI B IIPOIIECCE OCBOCHHS AUCIIUTUINHBI

Kommniexkt 3amanumii pa3paboTaH TakuM o00pa3oM, 4YTOOBI OCYHIECTBUTH TPOLEAYPY
OLIEHKU Ka)KIOW KOMIIETCHLUH, (POPMUPYEMBIX ITUCIHUILIMHOMN, y 00yYaromerocsi B MMCbMEHHON
dopme.

ConeprkaHre KOMIUIEKTA 3a/IaHUI BKIIFOYACT: MeCnosble 3a0anus

KoMmuiekT 3aianuii JMATHOCTHYECKON padoThI

KoMnuiekT 3a1aHuii IMarHOCTHYECKOIl padoThI Ans npoBepKu chOPMUPOBAHHOCTU
komneteHuumn OIIK-6 CriocoOeH uIeHTUPHUIIMPOBATH OACHOCTH, OMACHBIC CUTYAllUU U
CIIEHApUH UX Pa3BUTHS, BOCIPUHUMATh U YIIPABJISATh PUCKAMH, MTOICPIKUBATH JTOJDKHBIN
YPOBEHb BJIaJICHUSI CUTYyaluen

1. YcTpoiicTBO pa3rpy3Ku T€HEpAaTOPOB MPeIHA3HAYCHO: 1. ISl 3alIUThl TE€HEPATOPOB C MX
MPUBOJHBIMU ABUTATEISIMU OT NIEPETPY30K, 2. A paclpeAeNIeHUs] aKTUBHOWU HATPY3KH MEXKIY
napaeiabHO paboTarIKUMU TeHepaTOpaMH, 3. ISl pacpeIeICHUS PEAKTUBHOM HATPY3KU MEXKIY
napajuIesIbHO paboTaIONIMMK TeHepaTopamMu, 4. st o0ecniedeHus: camo3amycka AJl

A:l-4; B:4;B:1;I':2-3

Z.YCTpOﬁCTBO BKJIIOUCHUA PE3E€PBA JICKTPOCTAHIIHUU IIPEAHAZHAYCHO JIA:

1.BKJTIFOUCHHUS aBapUITHOTO TeHepaTopa, 2.M3MEHEHHUS KOJMYECTBA MapaJlIeIbHO pabOTAFOIINX
reHepaToOpOB B 3aBUCUMOCTH OT U3MEHEHHUS Harpy3Kky, 3.0TKioueHus padotaromiero ['A mpu
JUTUTEIIbHOM CHUKEHUHU HaIPSKEHUs U MycK pe3epBHOro ['A, 4. pecCMHXpOHU3aLIMKU T€HEPATOPOB.
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A:l:B5:4:B:14;1:2,3.

3. Kakue BUIbI CHHXPOHU3AIIUH [€HEPATOPOB MIPUMEHSIOT B CY/IOBBIX JIEKTPOCTAHIIMAX:

1.Toynas cuHxpoHuzauus, 2. I'pybas cunxponuzaums, 3. Ilpsamas cuHXpoHHU3aLUS,
4.CaMOCHHXpOHU3aLUS.

A:13:B5:34; B:124:1:1,3,4.

4. K HopManbHBIM TIepexoaHbIM pexxumam DIC otHocsTes: 1. myck A/,
2. nepexirouerune AJl, 3. BkirroueHue Tpanchopmaropa, 4.CHHXpOHHU3AIHS T€HEPATOPOB,

5. pexumbl camosamycka AJl mocine otkimoueHus k.3. B COOC, 6.pecuHXpoHM3aLMs

TCHCPATOPOB MMOCJIC OTKIIFOYCHUS K. 3.

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

5. Jlns moAKIII0OYeHHS Ha MapauIeIbHyI0 pad0Ty CHHXPOHHBIX T€HEPATOPOB CYJOBOM
ANEKTPOCTAHIIMH HE0OX0uMO obecreunTh: 1. PaBeHCTBO HANPSKEHUH TOJKITIOYaeMOT0 U
paboTaromiero reHepaTopos, 2. biuskoe coBnanenue yactot, 3. bimskoe cosnaaenue daz I/1C,

4.PaBeHCTBO KOA(DPHUITMEHTOB MOIITHOCTH.

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

6. [Tpu 3aMeHe CPE/ICTB aBTOMATH3AIMH U WX JIEMEHTOB HEOOXOIUMO TIPOBEPHUTH
OT1BeTHI:

Texnuueckue xapakmepucmuKku 6H06b YCMAHOBIEHHbLX J/IEMERNOB
PaboTocnoco0HOCT CPEACTB aBTOMATH3AIIUI

7. Uto mpom3ou €T ¢ padoraromuM Al 3JIeKTpOTIPHUBOIA, €CITH B OHOM U3 (a3 meperoput
MpeaoXpaHnuTeNb (WM IPOU30HIET 0OPBIB OAHOM (a3bl)?

OtBeTnI:

byoem pabomams Ha 08yx ¢haza

Byner rynets

byoem epemuvcs

OcTaHoBUTCS

8 B kakoif Touke Ha MEXaHUYECKOW XapakTepucTHkH (puc.l) A/l paboTaeT B reHEpaTOPHOM pexuMe?
OtBernr: 1, 2,3,4,5,6.

Pucynoxk 1.
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1, 2,345,6.

9. Pa3pemiaeTcst 11 OTKIFOYATh YCTPOHCTBA aBTOMATHYECKOTO KOHTPOJISI COTIPOTUBIICHUS U30JISALIUH, SCITH
YCTaHOBJICH IUTOBON MPUOOP U3MEPEHHSI COTIPOTUBIICHHS U30JISIIIAN?

OTBeThI:

Paspewaemca omxnouames moibKo 36YK080U CUSHAIL, KOMOPbII NOCTe OMKIOUEeHUS Ad8APULIHO20
yuacmka 001xcer 0bimb CHOBA BKIIOYEH

Pazpemaercs

10. B cy0BBIX 3J€KTPOIHEPreTHUECKUX YCTAHOBKAX HAPsILy € 3alIUTaMH OT MEPErpy3KH, OT
TOKOB KOPOTKOTO 3aMBIKaHHUS M JIP. IPUMEHSIOT 3aIUTy OT 00pBIBa (a3bl. YKaXuTe Quuep, riae
HauboJiee BEpOSITHO MPUMEHEHHE 3alIUThI OT 00pBIBa (a3bl)

OTtBeTbI:

@dunep nuranus ¢ Gepera

®dunep reHepaTopa

duzep pyneBoro 3JIEKTPONPUBOIA

®unep MexXIy ITaBHBIM U aBAPUHHBIM pacIpeeNUTeIbHBIMU IIUTAaMH

@unep Oparnuis

®duep noxkapHOro Hacoca

®dunep Tpanchopmaropa

KoMmuiekT 3a1aHui TMATHOCTHYECKOI padoThI Ans npoBepKu chOpMUPOBAHHOCTU
komneTteHuun [1K-3 CriocoOeH ocymiecTBIATh 0€30I1aCHOE TEXHUYECKOE UCTIONh30BaHNE, TEXHHUECKOES
o0ciTy)kBaHWE, TMAarHOCTUPOBAHNE H PEMOHT CHCTEM aBTOMATHKH W yTPABICHUS TJIABHOW IBHUTATEIHHON
YCTaHOBKOHM M BCIIOMOT'aTEIbHBIMM MEXaHU3MaMHU B COOTBETCTBUHU C MEXIYHAPOIHBIMH U
HAI[MOHAJBHBIMH TPEOOBAaHUSIMU

1. Kakue tpeboBanus npeabsasisieMble k 3amure CADIC:

1.momHOTA 3aIMIIEHHOCTH, 2.U30UPATEIBHOCTH, 3.0bICTPOICHCTBUE, 4. YyBCTBUTEIHHOCTD,
5.yCTOWYMBOCTB K 3JIEKTPOAMHAMUYECKOMY IEUCTBUIO TOKA, 6.yCTOMYUBOCTD K TEPMHUUECKOMY
JICUCTBUIO TOKA, 7.BOCCTAHABIMBAEMOCTb.
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A:Bce 7; B:2-5; B: 1-5; I":1-6.

2. CBUHIIOBO-KUCJIOTHBIE aKKYMYISITOPBI MOXHO pa3psikaTh: 1.0 MIOTHOCTU JIIEKTPOIUTA
1,17-1,15 r/eM® u Hanpspkenus 1,8-1,45 B.; 2.10 mnotHoctu 3nekrponuta 1,17-1,25 r/eM® u
Hanpspkenust 1,8-1,75 B.; 3.10 mimotHocTH 3nekrponuta 1,10-1,15 rleM? u HanpspkeHust 1,4-
1,45 B.; 4.10 miotHocTu 3nekrponuta 1,14-1,15 r/em® u Hanpsikenus 1,4-1,65 B.

A4:B:2;B:3;I': 0O

3. Hamny4dmumu cBOCTBaMH ¢ TOYKU 3pEHUS 3HAYCHHUH U IPOAOHKUTEIHLHOCTH IPOBAIOB
HaMpsHKEHUS HAWTYYITUMU CBOWCTBAMHU 00JIaAat0T reHepaTophl: 1.mapamienbHOro
BO30YXKIEHUSI, 2. TEHEPATOPHI C HE3aBUCUMBIM BO30YXKIE€HHUEM, 3. TeHEPATOPhl CMEIIAHHOTO
B0o30yxaeHus ¢ APH, 4. acuHXpOHHBIE T€HEPATOPHI.

A:1:B:2; B:3:T:4.

4. B I'PIL eanHBIX BBICOKOBOJIBTHBIX CYJIOBBIX JIEKTPOIHEPIeTUUECKUX CUCTEM ITPUMEHSIOTCS
aBTOMATUYECKUE BBIKJIIOYATENN: 1. MacisHble, 2.BaKyyMHbIE, 3.BO3yLIHbIE, 4.3JI€Ta30BbIE.

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

5. UYacrtora HamnpsKCHUAA B CETHU  3aBUCHUT oT:1. MOIIHOCTU IPHUBOJAHOI'O ABHUIATCIIA
TCHCPATOPHOTO arperara, 2. OT KOJIUYeCTBa HOTpC6HTCJ’ICI>i, 3. xayecTBa CUCTEMEI BO36y>KI[eHI/I$I
reé’eparopa, 4. OT 4aCTOTHI BpalICHUA r€HEPATOPHOr 0 arperata

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

6. IIprunHbBI KOJIeO0aHUI MOITHOCTH TPU APAJIICIIEHON paboTe TeHEPATOPHBIX arperaTos:
1.mepuoauvyecKoe M3MEHEHHE BPAILIAIOIIEr0 MOMEHTA NMPUBOAHBIX ABuraTeneit ['A T'A,

2.aBTOKOIE0aHUsI B CHUCTEME pETYJUPOBAHUS YACTOTHl BpALICHMsI NPHUBOJHBIX JBUraTeNeH
reHepaTopoB, 3.aBTOKOJIEOAHUSI B CHCTEME pPEryJIHpOBaHUS BO30YXKIAEHUs, 4.MexaHHuYecKas
MHEPLMsS arperaTos.

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

7.J1ns1 MOAKIIIOUEHHS Ha MapauIeIbHYI0 pabOTy CHHXPOHHBIX T€HEPAaTOPOB CYIOBOM
ANEKTPOCTAHIIMH HE0OX0uMO 0becreunTh: 1. PaBeHCTBO HANPSKEHUH TOKITIOYaeMOr0 U
paboTaromiero reHepatopos, 2. biauskoe coBnanaenue yactot, 3. bimnskoe coBnanenue daz IC,
4.PaBeHCTBO KO3()PHUIIMEHTOB MOIITHOCTH.

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

8.. K HopmanpabM niepexouabiM peskumam CADIC otHOCsATCs: 1. myck Al,
2. nepexitouenue AJl, 3. BkiroueHue Tpanchopmaropa, 4.CHHXpOHU3AIUS T€HEPATOPOB,

6. pexumbl camosamycka AJl mocne otkimoueHuss k.3. B COOC, 6.pecHHXpOHM3AIMS
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TCHEPATOPOB MMOCJIC OTKIIFOYCHUS K. 3.

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

9. lnddhepennmanbHas 3amuTa MpeHa3HaueHa JIs:
l.ramenus noss reHepaTopa, 2.0T 3alUThl IEPEX0/ia TeHepaTopa B IBUraTEIIbHBIA PEXUM,
3.1U14 3aIUThl TPaHC(HOPMATOPOB, 4.3aIUTHI TEHEPATOPOB OT K. 3. B 0OMOTKaxX CTaTopa.

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

10 Pexumbl paboThl HEUTpa TpEX(a3HbIX CyT0BBIX DIC:

1 .u30MMpoBaHHAs HEWTPaJb, 2.1IyX03a3eMIIEHHAS HEUTpaslb, 3.CKOMIICHCUPOBAaHHAS HEUTpaJb,
4. KOPOTKO3aMKHYyTasi HEUTpaJib.

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

KoMmuiekT 3a1aHuii IMarHoCTH4YECKOil padoThl /151 NPOBepKU chOPMHUPOBAHHOCTH
roMuneTeHunu [1K-9 CriocobeH ycTaHaBIUBATh MPUYKUHBI OTKA30B CYJ0BOTO M OEPEroBoro
3J'ICKTpOO60py,I[OBaHI/I$I " CpCACTB aBTOMATUKU, OMPEACIIATE U OCYIIECTBIATL MEPOIIPUATHSA IO UX
OpeaAOTBpAlICHUIO

1. JInst mogxiIr0YeHns Ha mapajuieIbHy0 paboTy CHHXPOHHBIX T€HEPaTOPOB CYAOBOM
JIEKTPOCTAHLIMU HEOOXOUMO obecneunTh: 1. PaBeHCTBO HaNpsyKeHUH MOJKIF0YaeMOro U
paboTarolero reHepaTopos, 2. bauskoe copnagenue yactor, 3. binskoe coBnaaenue dasz D/1C,

4.PaBeHCTBO KO3 (HUIIUEHTOB MOIIIHOCTH.

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

2. K HopmasibHBIM nIepexoHbIM pexxuMaM DIC otHocsaTes: 1. myck A/l
2. nepexnrouenue AJl, 3. Bkmrouenue TpanchopmaTtopa, 4.CHHXpOHH3AIMS TEHEPATOPOB,

5. pexumbl camosanmycka AJl mocine otkimoueHus k.3. B COOC, 6.pecuHXpOHM3ALMS

TCHCPATOPOB MMOCJIC OTKIIFOYCHUA K. 3.

A:1-3;: B:26 :B:1-6:1:4-6

3. Kakue Buabpl CHUHXpOHM3ALMH F€HEPATOPOB IPUMEHSIOT B CYJOBBIX 3JIEKTPOCTAHIMIX:

1.Tounas cuHxpoHuzauus, 2. I'pybas cunxponuzaums, 3. Ilpsamas cuHXpoHHU3aLUS,
4.CaMOCHHXpOHU3ALIUS.

4. B 1miensx MOCTOSTHHOTO TOKa MTPUMEHSIOT TPHOOPHI:

1. UnaykunoHHO# cucTeMsbl , 2. MarHuTO3JIEKTPHIECKON CUCTEMBI , 3. DIeKTPOMarHUTHON CHCTEMBI ,4.
(beppoarHAMUYECKOH CUCTEMBI.
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A:1:B:2;B:4:;1I:3

5. Kakas u3 3ammT OTKII09aeT OAWH U3 IBYX HapauIeIbHO padOTAOIINX TeHEPATOPHBIX arperaToB B
ciydae TpeKpalieHus ojadu Torumsa (apa)?

OTBeTHI:

3anmTa 0T 00paTHON MOITHOCTH

3ammra OT neperpy3Ku

3ammra OT TOKOB KOPOTKOTO 3aMBIKaHUs
3ammra OT MOHKEHUS HAPSKCHUS
3ammTa OT BHYTPEHHUX MOBPEXKICHUN

3aIIII/ITa OT IMMOBBINICHUA 9YaCTOTHI

6: Kareropus TeXHIYE€CKOTO COCTOSIHUS DIIEKTPOOOOPYIOBaHMUSI 110 TEMIIEpaType HarpeBa OIIEHUBAeTCs
Ha OCHOBAaHWM CPaBHEHMSI UBMEPEHHOr0 3HaUYeHUs Temrepatypbl TU3 W npeBblileHus: Temneparypbl [T
HaJ| TEMIIEpaTypo OKpYXaroUleil cpeapbl ¢ JOMYCTUMBIMH 3HAUCHUAMU TeMIlepaTypsl Taon u
JIOMYCTUMbIM TpeBblIIEHUEM Temneparypsbl [1Taorn.

[Ipu 3TOM TEXHUYECKOE COCTOSIHUE 3JICKTPOOOOPYA0BAHUS 110 TEMIIEPATYpPE €ro HarpeBa OLICHUBACTCS
KaK «XOpOIee», ECIIN

OTBeThI:

Tws < Tpom; LI'T < _Tmon

Tus < Taom;, LT > _Tnon

Tuz > Thoon

7. Kakoe u3 3THX yCIIOBHI CHHXPOHH3AIMH T€HEPATOPHBIX arperaTtoB MPOBEPSIOT, UCTIONb3Ys
CHUHXPOHOCKOI?

OTBeThI:

Pa3HOCTB 4acTOT reHepaTopa u ceTu

OtcyrcTBHe cBura 1o (haze oIHOMMEHHBIX HAPSHKEHUN TeHepaTopa U CeTH

Paznocmo nanpsoicenutl cenepamopa u cemu

Oounaxosocmsv nopsoka ciedosanus haz

8. DiekTpoobopyI0BaHKE CYIHA JOJIKHO COXPAHATh PAOOTOCIIOCOOHOCTD MTPH JUIUTEIBHBIX OTKIOHEHHUAX
YacCTOTHI U HAIIPSKEHUA OT HOMUHAJIBHOT'O 3HAYCHHA. Vkaxure COOTBECTCTBYIOIIME HOPMEI Ha IJIUTCIBHO
A0IYCTUMBIC OTKJIOHCHUS HAIIPAXKCHUA B CCTU OT HOMUHAJIbHOTO 3HAYCHUSA

OT1BeThI:

1.-10% : +6%

2.-5% : +5%

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

4,.-10% : +10%

9. B cy10BBIX 3JIEKTPOIHEPTETHUECKHUX YCTAHOBKAX HAPSAY C 3allUTAMU OT MEPErpy3Ku, OT TOKOB
KOPOTKOTO 3aMBIKaHUS U JIp. MPUMEHSIOT 3aIIUTy OT 00pbiBa (a3sl. YKaxkuTe puaep, rae Hanbomee
BEPOSITHO MPUMEHEHUE 3aIUThI OT 00pBIBa (ha3bl

OTBeThI:

Ounep nuTanus ¢ 6epera

®dunep reseparopa
Dunep pyiaeBoro JIEKTPOIPUBOIA
@unep Mexay TIIaBHBIM U ABAPUWHBIM PACIPEICIIUTEIbHBIMY IIUTAMU
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Ounep Opammmis
®duzep moxxapHOTo Hacoca
®unep Tpancpopmaropa

10. Kareropusi TEXHHYECKOTO COCTOSHHUS AIEKTPOOOOPY/I0OBaHHUS 10 U3MEPEHHOMY 3HAYCHUIO TOKA
Harpy3KH (B TOM YHUCIIE TOKa BO30YKICHUS DJICKTPHICCKUX MaIvH) [# OlleHUBaeTCsS Ha OCHOBaHHUH
CPaBHEHUS C €r0 HOMHHAINBHBIM JTHOM VIV 3aaHHBIM I3 3HAUEHUSIMU C YIE€TOM BEJIHYUHBI U
MPOJODKUTEIBHOCTH IIEPETPY3KHU 110 TOKY.

[Ipu 3TOM TEXHHUECKOE COCTOSHHUE DIIEKTPOOOOPYIOBAHWSI IT0 TOKY HArpy3KH (BO30YKIACHHS)
OIICHUBAETCSI KaK «YJIOBJIETBOPHUTEIBLHOEY, €CITH

OTBeThI:

In > Inom v [n > I3, HO 3HAYEHHE W MMPOIOHKUTEILHOCTD MEPETPY3KH IO TOKY HE MPEBHIMIAIOT

JAOITYCTUMBIX 3HAYCHUHI

In > Inom v In > I3, a 3Ha4eHHUE U (WIIH) TIPOIOJDKUATEIIEHOCTE TIEPETPY3KU MIPEBBIMIAIOT JOITYCTUMBIC
3HAYCHHUS
In <Inomwmm In < I3

KoMmmuiekT 3a1aHuii IMArHOCTHYECKOM PadoThI 1151 MpoBepKH chOPMHPOBAHHOCTH
kommnetrenunu [1K-11 CriocoGeH ocymmecTBiATh HabMIOACHNE 32 pa0OTOI aBTOMATHYECKIX CHCTEM
YOpaBIICHUS JBUTATEILHON YCTAHOBKOM M BCIIOMOTaTEIbHBIMU MEXaHIU3MaMU

1. Kakue tpeGoBanus npeabssisgemsle K 3amure CADIC:

l.mosmHOTA 3aIUIIEHHOCTH, 2.U30UPaTENbHOCTD, 3.0bICTpOeHiCTBIE, 4.9yBCTBUTEIHLHOCTD,
5.yCcTOMUMBOCTB K 3JIEKTPOIMHAMUYECKOMY JIEUCTBUIO TOKA, 6.yCTOMUYHNBOCTh K TEPMUYECKOMY
IEHCTBUIO 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® m Hanpspkenus 1,8-1,45 B.; 2.10 mnotHoctu snekrponuta 1,17-1,25 r/eM® m
Hanpspkenust 1,8-1,75 B.; 3.10 nmmotHocTH 3nekrponuta 1,10-1,15 rleM? u HanpspkeHust 1,4-
1,45 B.; 4.n10 nnmotHOCTH 3nnekTpoauTa 1,14-1,15 r/em® u Hanpsikenus 1,4-1,65 B.

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

3. Hauny4mmmu cBoiiCTBaMU C TOUKU 3pEHUSI 3HAYUCHUH U TPOAOIKUTEILHOCTH MTPOBAJIOB
HaIpPsHKCHUS HAWTYYITUMU CBOMCTBaMHU 00JIaaf0T TreHepaTophl: 1.mapayuiensHoro
BO30YXKIEHUS, 2. TEHEPATOPHI C HE3aBUCUMBIM BO30YXK/I€HHUEM, 3. TeHEpAaTOPhl CMEIIAHHOTO
Bo30Oyxnenusi ¢ APH, 4. acuaxponnsie reaeparopsl. A:1l; b:2; B: 3; T 4.

4. B I'PIL eauHBIX BBICOKOBOJIBTHBIX CYJIOBBIX JIEKTPOIHEPIeTUUECKUX CUCTEM MTPUMEHSIOTCS
aBTOMATUYECKUE BBIKJIIOUATENN: 1. MacisHble, 2.BaKyyMHbIE, 3.BO3yLIHbIE, 4.7JI€ETa30BbIE.

A:3;B:4;,B:1;I':24.

5. Yacrora HampspkeHMsT B CETH 3aBUCHUT OT:l. MOIIHOCTM NPUBOJHOIO JBHUraTels
TeHepaToOpHOro arperata, 2. OT KOJIMYEeCTBa MOTpeOuTeNe, 3. KauecTBa CUCTEMbI BO30YKICHHS
reHeparopa, 4. OT 4acTOThI BPALLEHUS] TEHEPATOPHOI'O arperara
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A:3:b:4;B:1; T'": 1-3.

6. [IprunHbl KOeOaHNH MOIIHOCTHU PH MapajiesibHOW paboTe reHepaTOPHBIX arperaTos:
1.mepuomyeckoe U3MEHEHHE Bpalllatollero MOMEHTa NPUBOIHBIX fBurarenei ['A T'A,

2.aBTOKOJICOAHUSI B CHCTEME PETyJUPOBAaHUS YaCTOTHl BpAICHHS IPHBOJIHBIX JBHUTATENICH
TeHepaToOpoB, 3.aBTOKOJIEOAHUS B CHCTEME pPEryJIUPOBaHHUS BO30YXKACHHS, 4.MeXaHHUYECKas
WHEPIIUS arperaTos. Al3:B:24:B:4,T:123

7.J171s1 TOAKITIOUEHHS Ha TTapalIeIbHYI0 pad0Ty CHHXPOHHBIX T€HEPATOPOB CYIOBOM
AJIEKTPOCTAHIIUU HEOOXOJUMO 0OecrieunTh: 1. PAaBeHCTBO HANPSHKEHHUN TIOKITFOYaEMOT0 U
paboTarolero reHepaTopos, 2. biauskoe coBnaaeHue yactor, 3. bauskoe copmanenue a3 3/1C,
4.PaBeHCTBO KO3(p(PHUIIMEHTOB MOIITHOCTH.

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

8.. K HopmansabiM nepexoaabiM peskumaM CADDC otHocsaTtes: 1. myck A/l,
2. nepexmrouenue AJl, 3. Bkmouenue tpanchopmaTopa, 4.CHHXpOHHU3AIUS TEHEPATOPOB,

6. pexumbl camosanmycka AJl mocine otwioueHus k.3. B COOC, 6.pecuHXpoHM3ALMSL

TCHCPATOPOB MMOCJIC OTKIIOYCHUA K. 3.

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

9. luddhepennmanbHas 3amuTa NpegHa3HaueHa JIs:
l.ramenus nosis reHepaTopa, 2.0T 3alUThHI [IEPEX0/ja FTEHEPATOPa B JBUTATEIbHBIN PEKUM,
3.A71 3a1MThI TPaHC(HOPMATOPOB, 4.3aLUTHI TEHEPATOPOB OT K. 3. B 0OMOTKaX CTaTopa.

A:4:B:2:B:1; T 3.

10 Pesxxumbl paboThl HeliTpamu TpéxdaszHbIX cyaoBbix DIC:

1.m301MpoOBaHHAS HEUTpAJh, 2.TITyX03a3eMJIEHHAS HEUTPaib, 3.CKOMIIEHCUPOBAHHAsI HEUTPaJIb,
4. KOPOTKO3aMKHYTasi HEUTpaJlb.

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

KoMnuiekT 3a1aHuil ITMArHOCTHYECKOI PadoThI 1Uisi NpoBepKH chOPMUPOBAHHOCTH
komnerennuu [1K-24 CriocoOeH onpenensaTs IPOU3BOACTBEHHYIO TPOrPaMMY TI0 TEXHUYECKOMY
00CITyXKMBaHUIO, PEMOHTY M JIPYTUM YCJIyraM Mpu 3KCIUTyaTalluy CyJI0BOr0 U OEperoBoro
ANEKTPOOOOPYIOBAHUS M CPEACTB ABTOMATHUKU B COOTBETCTBHH C CYIIECTBYIOIIMMH
TpeOOBaHUSIMHU

1. Kareropusi TEXHUYE€CKOTO COCTOSIHUSI AJIEKTPOOOOPYIOBAHHUS 110 H3MEPEHHOMY 3HAUYEHHIO TOKa
Harpy3ku (B TOM YHUCIIEe TOKA BO30YKICHUS dIIEKTPHUECKUX MalInH) /H OIICHNBAETCs Ha OCHOBAaHUH
CPaBHEHUS C €r0 HOMMHANBHBIM JHOM WM 3aaHHBIM I3 3HAUEHUSAMH C YUE€TOM BEJIMYUHBI U
MIPOJIOIDKUTEIEHOCTH TIEpErpy3KHy O TOKY.

[Ipu 3TOM TEXHHUUYECKOE COCTOSIHUE DIEKTPO0OOPYI0BaHHS IO TOKY HATPY3KH (BO30YKACHHS)
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OIICHUBAETCS KaK «YJIOBJICTBOPHUTEIBHOCY, €CIIU
OTtBeTnI:

In > Inom unu In > I3, Ho 3HaYeHUE U NPOOOIIHCUMETLHOCHb NEPESPY3KUL NO MOKY He NPeGbIUAIOm
0ONYCMUMBIX 3HAYEHUL

I > Inom vnu In > [3, a 3HaYeHHE U (UIIH) TIPOAODKUTEILHOCTD TIEPErPy3KU MPEBBIMIAIOT TOYCTUMBIS
3HAYCHMS

In <Inom v In < I3

2. Kareropust TeXHUYE€CKOTO COCTOSIHHS JICKTPOOOOPYAOBaHUS 10 H3MEPEHHOMY 3HAYCHHUIO TOKA
Harpy3ku (B TOM YHCIIEe TOKA BO30YKACHHUS SIIEKTPHUECKUX MaIInH) [H OlleHuBaeTCst Ha OCHOBaHHUU
CpPaBHEHUsI C €r0 HOMHHAJIBHBIM [HOM WK 3aJaHHBIM [3 3HAUEHHUAMU C YY€TOM BEIUUHUHBI U
MPOJOJKUTENBLHOCTH MEPETPY3KHU 10 TOKY.

[Ipu 3TOM TEXHUYECKOE COCTOSTHUE IEKTPOOOOPYIOBAHHS IO TOKY HArpy3KHU (BO30YKICHMS)
OLIEHUBAETCS KaK «HEYIOBIETBOPUTEILHOEY, ECIIU

OTtBeTnI:

In > Inom unu In > I3, a snauenus u (Uiu) npoooHCUMENLHOCIb NEPeSPy3KU NPesblulaiom 00nYCmuMble
3HaYeHUsl

Tn > oM unu [H > I3, HO 3HaUEHME U NPOJIOJKUTEIILHOCTD MEPETPY3KH M0 TOKY HE MPEBBIIIAIOT
JOTYCTUMBIX 3HAUCHUN

In < Tnom mnu In < I3

3. Kak OmpenenuTh NpaBUIbHOCTD Yepe0BaHus (a3 MOKIF0YAeMOro Kadess MUTaHus «c Oeperay.
OtBetbl: [0 moka3zaHUsIM MMTOBOIO BOJBTMETPA;

3aMepUTh MEraOMMHTPOM.

[To cuaxpoHOCKOTTY.

Ilo ghazoyxaszamenro na I'PILI]

4, MOXHO JIX UCITOJIb30BaTh BMECTO YKa3aTeJ'IeI71 HaITPsZKCHUS KKOHTPOJIBHYIO J'IaMl'Iy»?

OTBeTHI:

Her

MoxHo B ceTsix ¢ HanpsikenueM 10 400 B
MoHO B ceTsIX ¢ HanpsbkeHueMm 1o 220 B

Bomnpoc: Uto Ha3pIBaeTCs 3alIUTHBIM 3aHYJIEHUEM?
OTBeThI:
DJIEKTPUUYECKOE COSTUHEHNE METAJUINYECKUX HETOKOBEIVIIIMX YacTEN ¢ 3a3€eMJIIEHHON

HEUTPAIbIO
DIIEKTPUYECKOE COSAMHEHHUE C 3eMJIEH METAIUNTMYECKUX HETOKOBEYIIIUX YacTeH

QHCKTpI/I‘{CCKOC COCAUHCHUEC MCTAJUNIMICCKUX TOKOBCAYIIUX YJacTell ¢ 3a3eMJICHHOM HeﬁTpaHBIO

5 YkaxuTe 0071acTh MPUMEHEHUS 3aIIUTHOTO OTKIIOYCHUS
OTtBeTbI:

DJIEKTPUYECKHUE CETH ¢ JTI000N HEUTpaJIbio
DNEKTPUUECKHUE CETH C U30JIUPOBAHHON HEUTpaAIbIO
DNEKTPUUECKHE CETH C 3a3€MJICHHON HEUTpaJIblo

6 Kakast u3 3aluT OTKJII0YAET OAMH U3 JABYX NapajjiesIbHO padOTaIOUINX ITeHepaTOPHBIX
arperarosB B Cllydae IIPEKpalleHus 0ja4uy TOIIuBa (1mapa)?

OtBernI:

3amuTa OT 00pPaTHON MOIIHOCTH

3amura OT Neperpy3Ku

3ammra OT TOKOB KOPOTKOT'O 3aMbIKAHHUS
3amuTa OT MOHWKECHHSI HATIPSKCHUS
3amuTa OT BHYTPEHHHUX MOBPEKICHUN
3aIuTa OT MOBLIIIEHUS YaCTOTEI
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7 Kak yacto TpeOyroT MpoU3BOAUTH 3allyCK aBapUITHOIO T€HepaTOPHOIO arperara ¢
00ecTOUrMBaHKEM TJIABHOTO PACIIPEIEITUTEIHHOTO IIIUTA U IPUEMOM HArpy3Ku?
OTBeTbI:

1 pa3 B 6 Mecs1eB

1 pa3 BTOI

1 pa3 B mecsIn

1 paz B 7 - 10 nueit

8 Ilpu mapamiensHO# paboTe EPBBIA FEHEPATOPHBIN arperat padoraet ¢ KodhduireHTOM
mortHoctu 0,9, a Bropoi - 0,8. Kakoii U3 reHepaTOpHBIX arperatoB pacxoayeT 0oJibllie TOTUINBA,
€CJIM TIOJIHBIM TOK Harpy3Kd y TeHepaTOPOB OAMHAKOBBIN?

Kareropuu: BaxTeHHbII MEXaHUK

Tun Bonpoca: Bei6op oiHOro oTBeTa (MIEPEKITHOYATENb )

OTBeTbI:

eneparop 1
['enepatop 2

9. B mporrecce pa3psiia IOTHOCTBIO 3apaXKeHHOH akkymyssitopHoii 6atapen 10 KH 45 6arapest
pas3psikasichb TOKOM 5,5 A u uepe3 5 4acoB HaNpsHKEHUE €€ CHU3MIIOCH 1O KOHEYHOU I0MyCTUMOM
BEJTUYHHEI.

Kaxkoe penienue 101KkHO ObITh MPUHSITO?

OTtBeTbI:

Crnenyet 3aMeHUTH OaTapero

HeoOxoaumo 10UTh 371€KTPOITUT

Crenyer npoJOIKUTE paspsij OaTapeu

Cruenyet 3apsiuTh 6arapero

CrnenyeT crenath nepephiB U MPOIOJDKUTH paspsa 6atapen

10. Kakue nelicTBus HEOOXOAUMO MIPENIPUHSATD, €CIIN NOJIYIPOBOJHUKOBBIN ITpeodpa3zoBarteb ¢
€CTECTBEHHBIM OXJIAKJCHUEM TeperpeBaeTcs?

OtBeTsI:

YMeHbIINUTh HAarpy3Ky IpeodpazoBaTest

VYIlydnuTh yCI0BUS €CTECTBEHHOI'O JI0CTYyIa BO3/AyXa

[IpuMEeHHUTH UCKYCCTBEHHYIO BEHTHIISIIHIO

IIpuMEeHNUTDH BOJIIHOE OXJIAXKIACHUE

[IIxasa orieHUBaHUAg KOMIUIEKCHOTO 3aJaHus

Ouenka (0ayIbI) Kpurtepuu ouenkn

5 6annoe «omau4yHo»
He menee 5 nmpaBHIbHBIX OTBETOB

4 6anna «xopowio» He meHee 4 npaBuabHbIX OTBETA

3 6anna «ydosnemsopumesibHO»
He menee 3 npaBUIbHBIX OTBETA

2 6anna «HeydoesnemeopumesnbHoO» 2 1 MeHblUe NpaBU/bHbIX OTBETA
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