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

Pe3yabTaThl 00yuyeHUs O TUCHUILINHE OueHOYHBI
1 OueHouHbIE | € CPeACTBa
(Mony.110)
Kon n naumenosanue Kon v HanmMeHOBaHMe MHANMKATOPA(OB) 1OCTH/KEHHSA cpeacTBa NPOMEKYT
KOMIIETCHIIUHA U
KOMIIETCHIIUN TEKYIIero OYHOH
3namo Ymemo Bnaoemso KOHTPOJIA aTTecgaun
u
KoMmnerenuus W1 omk-6 3HaeT OOIIME MPUHIIUITBI U aJITOPUTMBI PEKUMBI YrpaBasate Hasikamu
OIIK-6. Cnocoben OLICHKH U YIIPABJIEHUS PUCKOM paboThl U Cy/I0BOI1 YIpaBJIEHUS
UJEHTU()ULIUPOBATH 5 v HarpysKy AJIEKTPOCTAHLIME | CYIOBOM
Na- 6. YMeeT UJIeHTU(PUIIUPOBATH OMTACHOCTHU . .
OITACHOCTH, OIIACHBIE OIIK-6 i (ump > | cynoBoit #i IpH LITATHBIX | 9IEKTPOCTAHL
CUTYAIlMH U CLICHAPUM | OLIEHUBATh PUCK U IPUHUMATH MEPHI 110 .
ANEKTPOCTAHL] | PEXKUMAX uel B pyyHOM
UX pasButud, YIPaBICHUIO PUCKOM
U B paboThI U TpU u
BOCIIPUHUMATH U - KOMILJIEKT
yrpasisaTh puckamu, | U-3omk.e:Buaneer METOIMKOMN npuHaTys | XAPAKTEPHBIX | BOSHUKHOBCHUN | aBTOMATHHUCCKO | 3a napuii mist PacuérHo-
HNOJACPKUBATh pellleHuii Ha OCHOBE OLEHKH pHCKa, mojjepxkanus | PEKAMax HCHCIPABHOCTE | M PEXXHMaX BBIIIOJIHCHHSA rpaduueck
JOJUKHBIH YPOBEHb | 1 nen0r0 ypoBHS BIAAEHUS CHTyaLHeit paboThI cyHA. | H. paboThI. npakTHueckux/ | as pabora
BIIQJICHUS CUTYyaIlUEH. naboparopubeix | Pesymbrat
BoccranasnuBar - TECTOBBIC bl
Komnerenuus [1K-3.1 3HaeT MeXIyHapOIHBIC U HAIIMOHATIHHBIC .
I1IK-3 Criocoben 6 5 b DJIEMEHTBHI 3alaHus, TECTUPOBA
TpeOoBaHUs MO 0€30MACHOMY TEXHUYECKOMY . -
OCYIECTBIATE HCIIOJIH30BAHUIO, TEXHUIECKOMY OOCITYKUBAHHIO CYAOBON - HI/(I)H &
5e30MACHOE > Yy Yy 5 IEKTPOCTAHLIHH 3aJlaHus 110 TYCTHI
JIMarHOCTUPOBAHUIO U PEMOHTY CUCTEM 6 BapUaHTaM It o
TEXHUYECKOE . . A0 pabodero K
ABTOMATUKU U YIIPABJICHUS TJIABHOW JBUTaTEIIbHOU COCTOSHES P BHITIOTHCHHA IIPAKTHIEC
HCIIOJIb30BaHUE . -
’ YCTaHOBKOM M BCIIOMOTATEJIbHBIMU paciaerso- knm/nabop
TEXHUYECKOE BOSHHKHOBCHUH rpaduueckoin ATOPHBIM
00CIy)KHUBaHHE, MEXaHU3MaMHU. HEUCIIPABHOCTE paboTsI; paboram
.

JIUArHOCTUPOBAHUE U
PEMOHT CUCTEM
aBTOMAaTUKH U
YIPABJICHMS TJITABHOU
JBUTATEILHOU
YCTaHOBKOH U

ITK3.2 U-1pk-3 yMeeT OCyIIECTBISATh O€30MacHoe
TEXHUYECKOE MCIOIb30BAHUE CHCTEM ABTOMATHKHU
Y YIPABJICHUS TJIABHOW JBUTATEJIBHOM YCTAaHOBKOM
51 BCIIOMOT'aTEJIbHBIMU MEXaHU3MaMu B

COOTBECTCTBUU C MCKIAYHApOAHBIMU n




BCIOMOTaTeJIbHBIMHU
MEeXaHU3MaMU B
COOTBETCTBHH C
MEKIYHApOAHBIMU U

HannnOHAaJIbHBIMHU Tpe6OBaHI/IHMI/I;

NJI-21x-3YMeeT ocymiecTBIsTh 6e30MmacHoe
TEXHUUYECKOE 00CIIYy’)KUBAHUE CUCTEM aBTOMATUKU U
YIIPABJICHUS TJIABHOW JBUTaTEIbHOM YCTAHOBKOU U

HAI[MOHATLHBIMU
BCIIOMOTaTeJIbHBIMH MEXaHU3MaMU B COOTBETCTBHUHU
TpeOOBaHUAMU
C MEXIyHAapOJHBIMU U HAIIMOHAIBHBIMU
TpeOOBaHUSAMU;
NJT-3rk-3YMeeT ocyiecTBIsATh Oe30MmacHoe
JUArHOCTUPOBAHUE M PEMOHT CUCTEM aBTOMATHKHU
U YIIPABIICHUs IJIaBHOM JABUTATEIBHONW YCTaHOBKOM
Y BCIIOMOT'aTeJIbHBIMUA MEXaHU3MaMH B
COOTBETCTBUU C MEXIAYHAPOJAHBIMU U
HAI[MOHATLHBIMU TPEOOBaHUSIMU;
[1K3.3 BnageeT HaBbIKAMU BOCCTAHOBJICHUS
AJIEKTPUUYECKOTO U 3JIEKTPOHHOTO 000pyI0BaHUS 10
pabouero cocTOsHUS.
I1K9.1 3HaeT npuuuHBL, IPU3HAKU U MEPONIPUATHUS
KOM“eTeH““g' 10 TIPEIOTBPALIEHUIO OTKA30B CYI0BOIO U
[TIK-9. Cn H
9. Cnocobe OEeperoBOTo IEKTPOOOOPYIOBAHUS U CPEACTB
yCTaHaBIUBATh
ABTOMATHUKH
MIPUYUHBI OTKA30B
CyJIOBOTO U
I I1K9.2 YMmeeT ycTaHaBIMBATh U ONPEAEIIATH
O6eperoBoro
MPUYUHBI OTKA30B CYJ0BOTO U OEPEroBoro
3JIEKTPOOOOPYI0BaHU
51 M CPEJICTB ANEKTPOOOOPYIOBaHUS U CPEACTB aBTOMATHKU;
aBTOMATHUKH, )
OTIpENENATS 1 NJI-2 p1x-9 IPUMEHATH METOJIBI ONIPEIEICHUS
OCYILECTBIIATE MPUYUHBI OTKA30B CYJOBOTO U OEPEroBOro
MEPONPHUATHS 11O UX BHeKTp0060py210BaHI/I$I H CPEACTB aBTOMATHKU,
IIPEIOTBPALLIEHUIO

NJ1-3 k-9 OCYIIECTBIISATH MEPOIIPUATHUS JITISI




MPEIOTBPAIECHUS TPUIMHBI OTKa30B CYJ0BOTO U
0eperoBoro 3EeKTPoOOOPYIOBAHUS U CPENICTB
aBTOMATHUKH,

Brnageer cpenctBaMu U METOaMu ONPEICIICHUS U
YCTPaHEHUS OTKA30B CYJI0BOTO
AIIEKTPOOOOPYIOBAHHMS

Komnerennus
IIK-11 Cnocoben
OCYIIECTBIISATh
HaOII0ICHUE 3a
paboTtoi
ABTOMATHYECCKUX
CHCTEM YIIPaBIICHUS
JIBUTATEILHOU
YCTaHOBKOH U
BCIIOMOTaTEILHBIMU
MeXaHu3MaMHu

ITIK-11 Cnoco6eH ocylecTBIATh HAOIIOIEHUE 3a
paboTOl aBTOMAaTUYECKHUX CUCTEM YIPABIICHUS
JIBUTATEJIbHON YCTAHOBKOW M BCIIOMOTATENIbHBIMU
MeXaHH3MaMU

[IK11.13HaeT MexayHapOIHBIC U HAIITMOHATBHBIE

TpeOoBaHUs 10 HAOJIOICHHE 32 pabOTOM
ABTOMATHUYECKUX CUCTEM YIPABIICHUS
JIBUTaTEIbHOM YCTAHOBKOM M BCIIOMOTaTEJIbHBIMU
MEXaHH3MaMH

[IK11.2 UJ-1 rg-11 YMeeT ocyiecTBiIsTh
HaOroIeHre 32 paboTON aBTOMATHYECKHX CHUCTEM
YIIPABJICHUS ABUTATEIIBHON YCTAHOBKOM;

NJI-2 rx-11 YMeeT ocyliecTBIATh HaOIOICHUE 3a
paboTOoi aBTOMaTHUECKUX CUCTEM yNPaBICHUS
BCIIOMOTI'aTCJIIbHBIMUA MCXaHU3MaMU

[IK11.3 Biageet MeTogaMu v CpeiCTBAMHU
HaOuro1eHus 3a paboToi

ABTOMATHYCCKUX CUCTCM YIIPABJICHUA
I[BPIF&TCJ'IBHOﬁ YCTaHOBKOﬁ H BCIIOMOIraTCJIbHbIMHA
MEXaHHU3MaMUu




Komnerennus
[1K-24. Cnoco6en
OTIpEe/IeIISATh
MIPOU3BOICTBCHHYIO
porpaMMmy 1o
TEXHUYECKOMY
00CITy)KUBAHUIO,
PEMOHTY H JPYTUM
ycayram npu
OKCILTYaTaIuH
CYZIOBOTO U
OeperoBoro
ANEKTPOOOOPYI0BaHI
s ¥ CPEJICTB
ABTOMATHKH B
COOTBETCTBHUHU C
CYIIECTBYIOIIUMHU
TpeOOBaHUSAMH

I1K24.1 3HaeT -Tpe6OBaHUs HOPMATHUBHBIX
JIOKYMEHTOB I10 3KCIIIyaTallud U TEXHUYECKOMY
00CITy’)KMBaHHUIO CY/IOBOTO M O€PErOBOTO
AIEKTPOOOOPYIOBAHUS

[1K24.2 UJ1-1 1x-24 YMeeT onpenensrhb
MIPOM3BOJICTBEHHYIO MPOTPaMMy 10 TEXHUIECKOMY
00CITYKMBaHUIO, PU IKCIUTYaTAIMA CYIOBOTO H
OeperoBoro AEKTPOOOOPYIOBAHMS U CPEIICTB
ABTOMATHUKH B COOTBETCTBUU C CYIIECTBYIOIUMU
TpeOOBaHUSIMH,

NJI-2 1x-24 YMeEET onpenensTb MpOoru3BOICTBEHHYIO
[IpOrpamMMy [0 PEMOHTY U APYTUM yCIIyraM IIpU
HKCILTyaTaIliK CYJI0BOTO H OEPETrOBOTO
AJIEKTPOOOOPYIOBAHHUS M CPEICTB aBTOMATUKHU B
COOTBETCTBHH C CYLIECTBYIOIIUMHU TPeOOBAHUSAMU;

[1K24.3 BiajieeT HaBbIKaMU OpraHU3ALNU
AKCIUTyaTallii ¥ TEXHUYECKOTO OO0CTYKUBAHHS
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 OMMHCAaHUC TOpAAKA BBIITOJIHCHUSA U 3allIUTHI paGOTBI,

Tpe6OBaHI/I$I K pe3yjibTaTaM pa6OTI:>I, CTPYKTYPC U COACPKAHUIO OTUYCTA U T.II. HIPCACTABJICHBI B

MCTOANMYCCKHUX MaT€pHraiax 110 OCBOCHHUIO JUCIHUILINHBI (MOI[YJ'IH) 1 B DJICKTPOHHOM KYpPC€ B

SHNOC MAY.

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

2022.

Ouemca/ﬁan.11u4

Kpurepuu ouenuBanus

Omauuno

3ananue BBITNOJIHEHO MOJIHOCTBIO u MPaBUIBHO. Otuer o
nmabopaTOpPHOI/pakTHIECKOH paboTe TMOATOTOBIECH Ka4eCTBEHHO B COOTBETCTBUU C
TpeboBaHusaMH. [I0JTHOTa OTBETOB Ha BONIPOCH! NIPENOaBaTENs TP 3aluTe paboThl
[MoaTBepikaaeT TeopeTUYeCKUE 3HAHUS OTIIMYHOM paboToil H TpeHaKepax .

Xopouio

3ajaHue BBIIOJIHEHO MOJIHOCTBIO, HO HET JOCTaTOYHOrO OOOCHOBaHHMS WIIM TpPU
BEpDHOM pELICHHH JONyIeHa He3HAuuTeNlbHAs OlMOKa, HE BIHUAOMAs Ha
NIPaBUIIBHYIO TIOCIIEN0BATENBEHOCTD paccykieHni. Bee TpeboBanust, npenbsBisieMble
K paboTe, BEITIOTHEHBI.

[ToaTBeprkAaeT TeOpeTHIECKHe 3HAHNS XOPOIIei paboToil Ha TpeHaXKepax .

Yooenemeopumenwvno

3amaHus BBHITOJHEHBI YaCTHYHO C OIMMOKaMH. J[eMOHCTpUpYeT CpeIHUH YpOBEHB
BBINOJIHEHUs 3aJaHusi Ha J1abopaTOpHYIO/NPaKTHUECKyl0 paboTy. BonbIIMHCTBO
TpeOOBaHUH, IPEIBIABIIEMBIX K 3aJAHHIO, BBITOJTHEHEL.

[TonTBepikmaer TeOpeTHMYECKWE 3HAHUS  YIOBJIETBOPUTENHbHOM paboToil  Ha
TpeHaXxepax .

HeyooenemeopumenvHno

3agaHue BBINOJIHEHO CO 3HAYNTEIHHBIM KOJIMYECTBOM OIINOOK HAa HU3KOM YPOBHE.
MHorue TpeboBaHusl, IPEIbIBISIEMBIC K 33J]aHUIO, HE BHITIOJIHEHBI.

WJIN He moxarBepkaaeT TeOpeTUIECKre 3HAHMS padOTOH Ha TPeHaXepax.
3aJaHKe HE BBIIOIHEHO.

3.2. Kpurepun u mkaia olleHUBaHUs TECTUPOBAHUS

B ®OC BkJItOYEH TUTIOBOW BapUaHT TECTOBOTO 3a1aHUS:

_TunoBoi BapuaHT

1. Uemy paBHa BennuuHa 6e3omacHoro noctossHHoro  (Okono 100-125 MxA
TOKA, IIPOTEKAIOLLEr0 Yepe3 YEIOBEUECKUI
opra"nusm?

2. ITpu kakoil BenMM4YMHE NEPEMEHHOI0 TOKa yacToTo  |Okoio 15 MA

50 I'u, mpoTekaroniero yepe3 opraHus3M, YeJIOBEK B
ClIy4ae CONPUKOCHOBEHHS C TOKOBEAYILEH YacTblo,
HE CIIOCOOEH CaMOCTOSITENIBHO Pa3KaTh KUCTh PYKU?

3. VKakuTe OCHOBHOE Ha3HAUCHHE 3allIUTHOI'O YCTpaHeHI/Ie OITaCHOCTH

3a3eMJIeHUs?

MOPAXKCHUA SJICKTPHUICCKUM TOKOM




O6CHy>KI/IBaIOH.[€FO nepcoHalia

4. CynoBble 3JIEKTPOYCTAaHOBKH. YKaXXUTE OCHOBHOE  |YCTpaHEHHE OMACHOCTH
Ha3Ha4Y€HHE 3alUTHOTO OTKIIOYEHUS? MOPAXKEHUSI JIEKTPUUECKUM TOKOM
00CITy’KMBAIOIIET0 EPCOHAa
o. Yxkaxkute 00J1acTh IPUMEHEHUS 3aLUTHOIO DNEKTPUIECKHUE CETU C 000
OTKJIFOUEHUS B CYJIOBBIX 3JIEKTPOYCTAHOBKAX HENTPaJIbIO
6. [ yero B CyZI0BBIX JIEKTPOYCTaHOBKAX [t mpoBepKU HaIUUUs
UCIIOJIB3YIOT YKa3aTeJId HapsKEHUS HaIpPsDKEHNS HA TOKOBETYLIUX
qacTax
7. Uem oTiinuaeTcs napameTpudeckuil crabwinszarop  |(Ctabunuzanuei 3a cyer
HaIPsDKEHUS OT KOMIIEHCAIMOHHOT0? 0CcO0EHHOCTEH BOJIbT-aMIIEPHOM
XapaKTePUCTUKH
8. Kakue nu3amepurenbHbie mpeoOpa3oBaTenu Ten3zope3ucTopHble
HNPUMEHSIOTCS B JATYMKAX KPYTSIIEro MOMeHTa?
9. Kakne npoBoIHUKOBBIE MaTepUalIbl IPUMEHSIOTCA B |[Lmatuna
TEpMONpPeoOPa3oBaTENAX CONMPOTUBICHUS
(TepMoMeTpax CONPOTHUBIICHHS)?
10. Omuueckue TaTYuKy ypOBHS MPUMEHSIOTCS IS 3a00pTHOI BOABI
11. SBieHne caMmoxona (BpallleHue IBUraTels Ipu 'YBEJIIMYEHUEM KPUTHYECKOTO
OTCYTCTBUH HAIPSKEHUS YIIPABICHUS ) B CKOJIB)XEHUS OO0JIbIIIE €MHUIIBI
NBYX(a3HbIX UCHOTHUTENBHBIX IBUTATEISIX
yCTpaHseTcst
12. Koaddutment tpanchopmaiiuu TMHEHHOTO 0,565
IIOBOPOTHOTO TpaHc(opMaTopa paBeH
13. OcHOBHOE BJIMSIHME HAa JUHAMHYECKYIO IIOTPEIIHOCTD [3AIIUTHBIM METANINYECKUN KOKYX
TaTYUKOB TEMIIEPATYphbl C TEPMOMETPAMU
COIIPOTHUBJICHUS OKa3bIBACT
14. K yemy nmpuBoaut 3aeaanue sikops 3nekTpomMaraura |K cropanuto oOMOTKH
HEPEMEHHOT'0 TOKa? 9JIEKTPOMAarHuTa
15. Kak BkiI09aroTcs pe3sucTopsl 00paTHOM CBSI3U B [TonkiroueHue ouepeHoro

CXeMe OIpeIeNICHHsI CpeTHEapUPMETUICCKOM
MOIIIHOCTHU CY/IOBOT'O reHepaTopa?

reHeparopa K CyJ0BOM CETH
MIPUBOJIUT K TTAPAIICTEHOMY
BKJTIOYECHHUIO PE3UCTOpPA OOpATHOM
CBSI3U




16.

J171s1 9ero ciry>kUT KOMIIEHCAIlMOHHasi 0OMOTKa
AIEKTPOMAIIMHHOTO YCUIIUTENS TONEPEUHOTO OIS ?

/[l KoMIIeHCcayy MpOAOIBHON
COCTABJIAIOLIEH PEAKLIUU AKOPS

17. Kakwue n3amepurenbHbie mpeoOpa3oBaTenu NunykTuBHBIE
MPUMEHSFOTCS B IATYUKE TTOJOKCHHS pEHKH
TOTUTMUBHBIX HACOCOB?
18. M3MeHeHnE AIEKTPUUECKUX CXEM U KOHCTPYKLUHU CynoBnajnenbia
PIEKTPOOOOPYIOBAHUS MOXKET MPOU3BOJAUTHCS
OTBETCTBEHHBIM IEPCOHATIOM TOJIBKO C Pa3peleHus
19. KeM T0MKHO BBITOTHATHCS TEXHUYECKOE MexaHUKOM TI0 3aBE0BAHUIO
o0cyXKMBaHUE MOAIIUITHUKOB CKOJIbKEHUS
reHepaToOpoB
20. CHaTHe I0MO, BCKPBITHE U PEMOHT U3MEPUTEIBHBIX [3alpeniatoTcs
puOOPOB B CYJOBBIX YCIOBUSAX
21. [Touemy Tpexda3Hbie CETH IEPEMEHHOTO TOKA 1. IIpocTast KOHCTPYKIHS U
HaxoAAT OoJiee MMPOKOE MPUMEHEHHE Ha CYAaX, YeM [BHICOKAsI Ha/IEKHOCTD TpeX(a3HbIX
C CETH TIOCTOSIHHOTO TOKa? AIEKTPUICCKUX MAITUH
2. Ilpo1ie ocyiiecTBIATh
npeoOpa3oBaHKe HATIPSKEHUS
22. UTo BiIMsSIET Ha CONPOTUBIICHHUE TEJIA YEIOBEKa 1. Oxpyxatoias cpena
ANEKTPUIECKOMY TOKY? 2. ®uznonorunyeckue HakTopsl
3. CocTosiHME KOKHOTO ITOKPOBa
4. ITapamMeTpsbl JIEKTPUUYECKOM
ceTu
23. B kakux ciydyasx BO3HHUKAET OrmacHOCTh mopakenust |1. [Ipu 3ampikanmm ¢asbl
PIEKTPUICCKUM TOKOM? AIEKTPUICCKON MAITMHBI Ha
KOpIyc
2. [Ipu CHUKEHUH COMTPOTUBIICHUS
W3OJISIIIAH IEKTPUYECKOM ceTn
24, Kakue nu3amepurenbHbie mpeoOpa3oBaTenu 1. Marauroynpyrue
MPUMEHSIOTCS B IaTYMKaX JaBJieHHs B HWinHApax 2. TeH3ope3ucTopHbie
JBC? 3. IIbe3030eKTpUYECKIE
25.  |Ha xakom pucyHke n3o0pakeHa cyaoBas TpexdasHas Sui. g

JJICKTPHUICCKAA 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 u mikana olleHUBaHUs pacuyeTHO-rpaduyeckoi paboThl

Ilepeuens 3ananmnii PI'P, pekoMenaanyy 1o BHINOJHEHUIO IIPEACTaBICHbl B METOJUYECKHUX
MaTepHaax 1o OCBOCHHIO TUCLUHUIUIMHBI (MOAYIS) U B 3JIeKTpoHHOM Kypce B DMIOC MAY.
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
3JIEKTPOOOOPYIOBAHHUS U CPEJICTB aBTOMATuKm» MAY. 2021).

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

Pacuer mMHONIPOBOOB pacCHpeeIUTEIBHBIX YCTPOMCTB OCYILECTBIISIETCS B CIEAYIOIIEM
MOPSAKE: ONPEENAeTCs AIUTEIbHO MPOTEKAOIIUI 0 HUM pabOUHii TOK; MPOU3BOAUTCS BEIOOP
ceueHHs (pa3MepoB CTOPOH MPSMOYTOJbHHMKA) TMPOBEPSIETCS AMHAMUYECKAss U TEPMHUECKas
cToiikocTh 1o Tokam K3. PaGounii Tok /1 BIOOpa ceueHus IIKMH ONPEAESiOT 0 HOMUHAIBHOM
JUIMTEJIBHOW ~ MOIIHOCTH,  KOTOpas  MOXET  IepenaBaTbCsi MO  IIMHAM  JTAHHOTO
pacnpenenurenbHoro ycrporcrsa. st mmH [PI 3Ta MOIHOCT HPUHUMAETCS PaBHOU

II0JIOBUHE MOUIHOCTH T€HEPATOPOB 3JIEKTPOCTAHIINH.
Ceuenue 1uH BBIOUPAIOT 110 NpuiiokeHusM 17, 18, koTopsle conepxar

3HAUEHUSl JIONYCTUMBIX TOKOB HArpy3Kd IIMH PA3JIMYHOTO CEUEHHUS TMPHU OKpYKaroleh
temneparype 45°c u neperpese 45°c. TabGIuUIbI COCTABIEHBI B MPEANOIOKEHNN HAXO0KIECHHS
IIMH B CBOOOJTHOM MPOCTPAHCTBE CYAOBBIX MoMemnieHui. OMHAKO B JIEHCTBUTEILHOCTH IIIUHBI
IIMMUTOB BCETAa 3aKJIIFOYUYCHEI B O6OHO‘-IKy, KOTOpas onpeaAcsACT UCIOJHCHUC IHUTa (3aH_II/IH_ICHHOG,
Karjie3aliieHHoe, OpbI3ro3allriieHHoe, Bojo3amuimennoe). [lpu sTomM  Ookpyskaromas

TEMIepaTypa IIUH BCET/ia BbIIIE HAPYKHOM.

Vuer AAHHOTO SABJICHUSA MMPOU3BOAUTCA CHUKCHHUEM JIOITYCTUMBIX TOKOB HAarpy3Kv IIMH B

COOTBETCTBUH C (popmyroi

90 = Vo

1 :145 T (1)




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 PABHOM TEMIIepaType BO3yXa Cy0BOIO IOMEIIEHHUS.

[IpoBepka MIMH HAa TUHAMUYECKYIO CTOMKOCTh CBOAMTCS K ONPEIEICHHUIO UX MPOYHOCTH,
CHOCOOHOW TPOTUBOCTOSITH MEXAaHWYECKMM  yCWJIMSAM, BO3HMKAIOIIUM TIPU  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 anekTpocucTeMax MoCTOSHHOTO TOKA U 0OHO(]A3HOT0 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.
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Pucynoxk 1 — Kpusste st onpenenenust kodpduimenta Gpopmer Ky

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

amtomunmst 7000H /cm? .

[Ipn ogHOM MM ABYX MpOJETax:



b =\BMIT = | Baon* W)/

ITpu uncre nmponeroB GOJbILE ABYX:

I =\ TOMTF = (10400 W)/

[Ipy WCHONB30BaHMU TMAKETOB IIWH, COOpPAaHHBIX W3 OTIENbHBIX IIOJIOC,
MEXaHUYECKOE HANpPsHKEHUE B KaXJIOW MOJIOCE CKIIAJIbIBACTCA W3 JBYX HAIPSKEHUMH: OT
B3aMMOJICHCTBUSI MEXy TTaKeTaMU IIUH PAa3TMYHBIX MOITIOCOB ((ha3) U OT B3aUMOICHCTBUS
MEXIy MOJIIOCAaMU ILIMH OAHOrO MakeTa. Pacduer AMHaAMUYECKOW CTOMKOCTH IIMH B 3TOM
ciydyae Oojee CIOKEH M TPOU3BOAMTCA MO QopmyiaMm, KOTOpPble MOXHO HaWTH B

CIIpaBOYHHKAX.

Eciu mo mnpoBoguuky mporekaer Tok K3, Temmeparypa NpoOBOJHUKA OBICTPO
MOBBILIAETCS] U, HECMOTPSI Ha KPAaTKOBPEMEHHOCTb IPOLIECCa, MOXKET JOCTUTHYTh OOJBIINX
3HaueHui. llenmpro mpoBepku mmH (Kabenel 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

MakcuManbHO ~ JOMYCTUMYIO  (KpaTKOBPEMEHHYIO)  TeMIepaTypy  OOBIYHO
(v} (0] 0 (v}
MPUHUMAIOT paBHOW Juisi Menubix mwmH 300°c; miust amomuuueBbix 200°c; mis 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)



3HaueHue TeMIEepaTypsl

OIIPCACIIAIOT 110 KPUBBIM Ha pI/I02 C UCIIOJIb30BAHUEM YpaBHCHUA

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

Ay

2

HarpeBaHus IIHWH (TOKOHpOBO}IOB) NEPEMECHHBIM

2 2
TEeMITepaTyphl MHUH, A” c/MM” (OTIpeIeTAIOTCS 10 MIKajie adciuce Ha puc. 7.5); . -

TOKOM

2.
ycTaHoBUBIIIEecs 3Ha4eHHe Toka K3, A; S - mmomanb 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, ¢




IIpumep

[TpousBecTr BBIOOP M MPOBEPKY HAa JTUHAMHYECKYIO U TEPMUYECKYIO CTOHKOCTBH
coopubix muH ['PEK »1eKkTpocTaHMM NEPeMEHHOro TOKa, MpeIHa3HA4YEHHBIX I
nepenayn padouero toka paBHoro 1000 A, Ilpu. KOpPOTKOro 3aMbIKAaHWM Ha IIIHHAX
3HaueHue ynapHoro toka 40000A, ycranoBuBmerocs 10000A, Bpems otkmouenus K3

=lc,

1. Insa oOecreuenus mepempaun padouero Toka, paBHoro 1000A, BeIOMpaem

MeJIHbIC IHHBI pa3Mepamu: h =50 mm = 5 cM 1 b= 800mmMm = 0,8cwm.
VYcranaBnuBaeM uHbBI Ha paccTostHuM a = 100 MM = 10 cm.

2. OnpenensieM 3HAYEHUE OTHOIICHHUA

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

Ha ocHOBaHMM KOTOPBIX M KPHUBBIX Ha puc.]l HaXoIuM 3HaueHHE KodpHUIHEHTa

(opmer mmH Ky = 0,96.
3. MOMEHT CONPOTUBJICHHUS IIIMH

0.8% *5 s
W =——F—=053m

4. 3HaueHue CWibl, NPWIOKEHHON €IUHMIIE JIMHBI IIMH, NPU KOPOTKOM

3aMbIKaHHUH

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

5. Hanbobiiee AOIMYCTUMOC 3HAYCHUC IIPOJICTA MCKAY OIIOPaMU IIWH

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

[Tpunumaem I=45cm.



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 %




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.




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.




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.




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




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.




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

®duzep pyaeBoro dIEKTPONPUBOAA

dunep MexIy TIaBHBIM U aBAPUHHBIM PaclpeienUTeIbHBIMHA HIUTAMH
Ounep Opammmis




®dunep noxKapHOro Hacoca
®dunep Tpanchopmaropa

10. Kareropusi TEXHHYECKOTO COCTOSHHUS AIEKTPOOOOPY/I0OBaHHUS 10 U3MEPEHHOMY 3HAYCHHUIO TOKA
Harpy3ku (B TOM YHCIIEe TOKA BO30YKICHHUS dJICKTPUUIESCKUX MAIMH) IH OIICHUBAETCS HA OCHOBAaHUM
CPaBHEHUS C €r0 HOMHHAIBHBIM JTHOM VIV 3ajaHHBIM I3 3HAYEHUSIMU C YIETOM BEJIHYUHBI U
MIPOJOJDKUTEIILHOCTH TIEPErPy3KHU 10 TOKY.

[Ipu 5TOM TEXHUYECKOE COCTOSHUE IEKTPOOOOPYIOBAHHSA IO TOKY HArpy3KH (BO30YKIeHHS)
OIICHUBAETCSI KaK «Y/IOBJICTBOPHUTEIBLHOECY, €CITH

OT1BeThI:

In > Inom v [n > [3, HO 3HAYEHUE W MTPOJOIDKUTEIEHOCTD MEPErPY3KH MO TOKY HE MPEBBIMIAIOT

JONYCTUMBIX 3HAYCHMI

In > Inom v In > I3, a 3Ha4eHNE U (WIH) TPOAODKUTEFHOCTD TIEPErpy3KH MPEBBIMIAIOT TOMYCTHMBIE
3HAYCHUS
In <Imomwmu In <13

KoMnuiekT 3a1aHuil ITMArHOCTHYECKOI padoThI 1Jisi NPOBEePKH c(POPMUPOBAHHOCTH
kommnetrenunu [1K-11 Crioco6en ocymecTBiaThs HabMIoAeHNE 32 pa0OTOI aBTOMATHIECKIX CHCTEM
YIpaBIICHUS JBUTATEILHON YCTAHOBKOM M BCIIOMOTaTEIbHBIMU MEXaHIU3MaMHU

1. Kakue tpeGoBanus npeabssigemble K 3amure CADIC:

1.moTHOTA 3aMMINEHHOCTH, 2. M30UPATEITBHOCTD, 3.0BICTPOICHiCTBHE, 4. 9YBCTBUTEIHHOCTD,
5.yCTOMYMBOCTBD K 3JIEKTPOIMHAMUYECKOMY JIEUCTBUIO TOKA, 6.yCTOMUYNBOCTh K TEPMUYECKOMY
IEHCTBUIO TOKA, 7.BOCCTAHABIMBAEMOCTb. A:Bce 7; B:2-5; B: 1-5; I":1-6.

2. CBUHIIOBO-KUCJIOTHBIE aKKYMYISITOPBI MOXHO pa3psikaTh: 1.0 MIOTHOCTH JIIEKTPOIUTA
1,17-1,15 r/eM® m Hanpspkenus 1,8-1,45 B.; 2.10 miotHoctu snekrponuta 1,17-1,25 r/eM® m
Hanpsbkenus 1,8-1,75 B.; 3.10 mnotHoct snextponuta 1,10-1,15 /e’ u Hanpsokenus 1,4-
1,45 B.; 4.n10 nnotHOCTH 3ekTpoauTa 1,14-1,15 r/em? u Hanpsikenus 1,4-1,65 B.

A4:B:2;B:3; I': OO

3. Hanny4mmmu cBoiiCTBaMU C TOUKU 3pEHUSI 3HAUCHUH U MTPOJAOJDKUTETILHOCTH MTPOBAJIOB
HaIpsHKEHUS HAaWTydIIMMU CBOWCTBaMHU 00J1aJat0T FreHepaTophl: 1.mapamiensHoro
BO30YKJI€HUsI, 2. TEHEPATOPhI C HE3ABUCUMBIM BO30YKIEHHUEM, 3. FT€HEPATOPhI CMEIIAHHOTO
Bo30Oyxnenusi ¢ APH, 4. acuaxponnsie reHeparopsl. A:l; b:2; B: 3; T 4.

4. B I'PII] eauHbIX BHICOKOBOJIBTHBIX CYIOBBIX JJIEKTPO3HEPTE€TUYECKUX CUCTEM IPUMEHSIOTCS
aBTOMATUYECKHE BBIKJIIOUATENH: 1. MacisHble, 2.BaKyyMHbIE, 3.BO3/IyLIHbIE, 4.7]I€ETa30BbIE.

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

5. Yacrora HampspkeHMsT B CETH 3aBUCHUT OT:l. MOILIHOCTM NPUBOJHOIO JBHUraTess
TeHEepaToOpHOro arperaTa, 2. OT KOJIMYeCcTBa MOTpeOuTeNe, 3. KauecTBa CUCTEMbI BO30YKICHHS
reHeparopa, 4. OT 4acTOThI BPALLEHUSI TEHEPATOPHOIO arperara




A:3:B:4:B:1: I': 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 mosist reHepaTopa, 2.0T 3aLUTHI IEPeX0a FTeHepaTopa B IBUTATEIbHBIN 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 3a1aHuii 1MArHOCTHYECKOI padoThI 1Jisi HPOBEePKH c(POPMUPOBAHHOCTH
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 TEXHUUYECKOE COCTOSIHUE 3IEKTPOOOOPYJ0BaHHS MO TOKY HATPY3KH (BO30YKACHHS)
OIICHUBAETCSI KaK «YJIOBJIETBOPHUTEIHHOEY, €CITH




OrBeTslI:

In > Inom unu In > I3, Ho 3HaYeHUe U NPOOOIIHCUMENILHOCb NEPESPY3KU NO MOKY He NPegblUaiom
OONYCMUMBIX 3HAYEHUT

In > Inom v In > [3, a 3HaUeHre U (WIH) TPOJAOIDKUTEITFHOCTD MEPETPY3KH MPEBBIIIAIOT TOTYCTHMBIE
3HAYCHUS

In <Inom v In <13

2. Kareropust TEXHHYECKOTO COCTOSIHHUS HJICKTPOOOOPYIOBAHHUS 110 U3MEPEHHOMY 3HAUCHHIO TOKa
Harpy3KkH (B TOM YHCIIE TOKA BO30YXIEHHS dJIEKTPUUYECKUX MaliH) [H olleHHBaeTcs Ha OCHOBaHUH
CPaBHEHUS C €0 HOMUHAJIBHBIM |HOM MM 3aJaHHBIM [3 3HAYEHUAMH € YIETOM BEJINYHMHBI U
MIPOJOJKUTENBHOCTH NIEPErPy3KHU IO TOKY.

[Ipu 3TOM TEXHUUYECKOE COCTOSIHUE DIEKTPOOOOPYIOBAHHS IO TOKY HATPY3KH (BO30YKICHYS)
OLIEHUBAETCS KaK «HEYJOBIETBOPUTEIBEHOE», €CIH

OtBeTnlI:

In > Inom unu In > I3, a 3Hauenus u (Unu)npoooad’CUmenrbHOCMb nepecpy3Kit NPegbiialom 0onyCcmumble
SHAYEeHUs

Ia > Inom wiu In > I3, HO 3HaYeHUE U NPOJIOIDKUTEIBHOCTD IIEPETPY3KHU 110 TOKY HE MPEBBIIIAIOT
JOTTYCTUMBIX 3HAYEHUH

In<Inom mmu IH < I3

3. Kak Omnpenenuts npaBUILHOCTD YepenoBaHus (a3 moIKII0uaeMoro Kadens muTanus «c oeperay.
OteeTtnl: [lo Moka3zaHUSIM LIUTOBOTO BOJBTMETPA;

3aMepUTh METAOMMHTPOM.

ITo cunxpoHOCKOILY.

Ilo ghazoyxaszamenro na I'PLL]

4. M0O>KHO JI1 UCTIOJIb30BaTh BMECTO yKa3aTeJIed HAIPSDKEHUS «KOHTPOJIBHYIO JIaMITy»?

OTBeTbBI:

Her

MosxHo B ceTsix ¢ HanpskeHueM 10 400 B
MoHO B ceTsix ¢ HanpsbkeHueM 0 220 B

Bomnpoc: YUto Ha3pIBaeTCs 3aUTHBIM 3aHYJICHHEM?

OTBeThI:

DJIEKTPUYECKOEe COEIMHEHNE METANINYECKMX HETOKOBEYIIIUX YacTeH ¢ 3a3€MJIEHHOM
HEUTPAIIBIO

DIIEKTPUYECKOE COEAMHEHUE C 3eMJIEH METAINIMYECKUX HETOKOBEYILIUX YaCcTeH
DJIEKTPUYECKOE COCTMHEHNE METAJNIMYECKUX TOKOBEIYIIUX YacTe! € 3a3€MJIICHHON HEUTPAJIbIO

5 Ykaxure 06J1aCTh IPUMEHEHHSI 3alUTHOTO OTKJIIOUEHHUS
OtBeThI:

DJEKTPUYECKHE CETHU C JH000H HeHTpabio
DNEeKTPUUECKHUE CETH C U30JIMPOBAHHON HEUTpabiO
DNEKTPUYECKHE CETH C 3a3€MJICHHON HEUTPAJIBIO

6 Kakas u3 3a1uT OTKJII0YaeT OUH U3 JBYX MapajieIbHO padOTaIOMIUX TeHEPATOPHBIX
arperaToB B CiIy4ae IMPEKpalleHus 1o1auu TornBa (rapa)?

OTBeTHI:

3ammra oT 00paTHON MOIIHOCTHA

3amuTa OT meperpy3Ku

3amuTa OT TOKOB KOPOTKOTO 3aMbIKaHH

3amura OT HOHWKEHUS HANIPSKEHUS
3amuTa OT BHYTPEHHUX OBPEXKICHUN
3amuTa OT HOBBIIIEHUS YaCTOTHI

7 Kak yacTo TpeOyI0T MpON3BOIUTH 3ayCK aBAPUIHOTO T€HEPATOPHOTO arperara ¢




00€CTOYMBAaHHUEM TJIABHOTO PACTIPEICTUTEIILHOTO IIUTA U IPUEMOM Harpy3Ku?
OTBeTHI:

1 pa3 B 6 MecAIICB

1 paz BTOI

1 pa3 B mecsn

1 pa3 B 7 - 10 guent

8 Ipu napannensHO paboTe MepBhIl TeHEPATOPHBIN arperat padoraeT ¢ Ko3dduiuerTom
MmotHocTH 0,9, a BTopoii - 0,8. Kakoii u3 reHepaTOpHBIX arperatoB pacxoyeT OoJbllie TOMINBA,
€CJIM IOJIHBIM TOK Harpy3Ku y FeHepaTopoB OJMHAKOBBIN?

Kareropuu: BaxTeHHbIN MEXaHUK

Tun Bonpoca: Beibop oiHOro oTBeTa (MEPEKITIOYATEND)

OTBeTbI:

leneparop 1
I'eneparop 2

9. B npotiecce pa3psizia HOTHOCTHIO 3apakeHHOH akkymynsiTopHoit OGatapeu 10 KH 45 Gartapes
paspspKasich TOKOM 5,5 A 1 yepe3 5 4acoB HANPsDKEHHUE €€ CHU3UIIOCh /10 KOHEYHOU JOITYCTUMOM
BEJIMYHHBI.

Kaxoe pemienne 101kHO ObITh MPUHSTO?

OTtBeTbI:

Crnemyet 3aMeHUTH OaTapero

Heo6x011M0 JOTUTH 3JIEKTPOIUT

Crnemyet MpoaOKATH pa3psi OaTapen

Crnenyet 3apsauth 6arapero

Crnenyet crenath nepepbiB U MPOJIOJDKUTH pa3psas Oatapeu

10. Kakue neiicTBUsI HEOOXOAUMO MPEANIPHHST, €CIIH MOJTYIPOBOIHUKOBEIN MpeoOpa3oBaTelb ¢
€CTECTBEHHBIM OXJIAXICHUEM MEeperpeBaeTca?

OTBETHI:

YMEHBIINUTh Harpy3Ky Npeoopa3zoBaTes

VYay4inTh yCIOBUS €CTECTBEHHOIO JOCTYIIA BO3yXa

[IpuMeHUTh NCKYCCTBEHHYIO BEHTUIISILIUIO

TIpuMeHnTEL BOISIHOE OXJIAXKJICHUE

[IIxana oreHMBaHUI KOMILJIEKCHOT'O 3aJaHU

Ouenka (0ayibl) Kputepun onenku

5 6annoe «omau4Ho»
He MeHee 5 npaBuibHBIX OTBETOB

4 6anna «xopowio» He meHee 4 npaBuabHbIX OTBETA

3 6anna «ydoenemeopumesnbHO»
He menee 3 mpaBHIbHBIX OTBETA

2 6anna «HeydoenemeopumesnbHO» 2 ¥ MeHbLLEe NPaBWU/bHbIX OTBETA







