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1. KpnTeplm U CPpEeACTBA OLCHUBAHUA KOMIIeTEHIIMI 1 HHIUKATOPOB UX HOCTHIKCHUSA, (l)opanyeMblx JUCIHUILJINHOMH (MOL[y.]'[eM)

Pe3ysnbTarsl 00y4eHUs M0 JUCHUTIIHHE OneHOYHBI
1 OueHo4HbIe e cpeacTBa
(Mony.110)
Koa n HanmenoBanue Kox v HaumMeHoBaHue MHAUKATOPA(OB) JOCTHKEHHUS cpeacTsa MPOMEXKYT
KOMIETCHINH <
KOMIECTCHIINH TEKylero OYHOH
3uampo Ymemo Bnaoemso KOHTPOJIsA arrecranu
HZ
KoMmneTenuus NJ{1onk-6 3HaeT oO1ue NPUHLUIIBI U aITOPUTMBbI PEXUMBI Ynpasiate Hasbikamu
OIIK-6. Cnocoben OILICHKH U YIPaBICHUS PUCKOM paboThl U CyJI0BOM yIpaBICHUS
MJIEHTH(UIIMPOBATD WL v HarpysKy AJEKTPOCTAHIIUE | CYIOBOU
- -6: YMeeT UJIeHTU(PUIIMPOBATH ONTACHOCTH . .
OIaCHOCTH, OTIACHBIC A-2orics A (ranuip > | cymoBoii ¥l [IPU MITATHBIX | 3JIEKTPOCTAHI]
CUTYallMU U CLICHApUH | OLICHUBATh PUCK U IPUHUMATh MEPBI 110 .
ANEKTPOCTAHL] | PeKUMaX uel B pyuHOM
UX pa3BuTus, YIIPABJICHUIO PUCKOM
WU B paboThl U pu u
BOCIIPUHUMATH U - KOMILJIEKT
ynpasisaTh puckamu, | U-3omk-¢:Boageer METOIMKOM npuHaTHs | XAPAKTCPHBIX | BOSHUKHOBCHHH | ABTOMATHHCCKO | 5a napuii s PacuérHo-
HO/IICP)KUBATD pelleHHii Ha OCHOBE OLIEHKH PHCKa, Tojjepxkanus | PEKIMax HEHUCIPABHOCTE | M pEKUMax BBIIIOJIHCHHSL | Ipaduyeck
JOIDKHBIA YPOBEHE | 110y mxoro ypoBHS BIALEHHS CHTYaLHeH paboThl cyHa. | M. paboThlI. npakTH4eckux/ | as pabora
BJIA/ICHUS CUTYyalluEN. naboparopHbiX | Pesynbrar
BoccranaBiuBat - TECTOBbLIE bI
Komnerenuust [1K-3.1 3HaeT MeXayHapOIHbIC U HAITMOHAIbHBIC .
ITK-3 Crocoben 5 5 b DJIEMEHTHI 3aJaHus; TECTUPOBaA
TpeOoBaHUS M0 OE30MACHOMY TEXHUUYECKOMY . .
OCYIECTRIATE MCIIOJIb30BAaHUIO, TEXHUYECKOMY OOCITYKMBaHHUIO CYAOBOR - HP(I)H &
6C30ACHOE 5 y Yy 5 EKTPOCTAHINH 3aJaHus 110 TYEThI
JUarHOCTUPOBAHUIO U PEMOHTY CUCTEM 6 BapUaHTaM JIst o
TEXHUUYECKOE . . 110 paboyero
aBTOMATUKH U YIIPABJICHUS IJIABHOW JBUTaTEIbHOMN COCTOAHNA TIpH BEIIOTTHCHH L IIPAKTHICC
HCIIOJIb30BaHUE . -
’ YCTaHOBKOM U BCIIOMOTaTeIbHBIMU pacieTHo- knm/1abop
TEXHUYECKOE BOSHNMKHOBCHUH rpaduyeckoit aTOPHBIM
obcITyXuBaHue, MEXAHA3MAMEL HEHCIIPABHOCTE paboThI; pabotam
178

JIMarHOCTUPOBAHUE U
PEMOHT CUCTEM
aBTOMATHKU U
yYIPaBJICHUS TJIABHON
JBUTATEIIHLHOMN
YCTaHOBKOH U

[1K3.2 UJI-1nk-3 yMeeT OCyIIECTBISITh O€30MacHoe
TEXHUYECKOE MCIOJb30BAaHUE CUCTEM ABTOMATHKH
U YIPABJICHUS IVIABHOW JBUIAaTEIILHON YCTaHOBKOU
u BCIIOMOTaTeJIbHBIMU MEXaHU3MaMH1 B
COOTBETCTBUU c MEXTyHApOIHBIMU u




BCIIOMOTaTCIIbHBIMHA
MCXaHU3MaMH B
COOTBCTCTBHHU C
MCXKAYHAPOJIHBIMU U

HanmlMOHAaJIbHBIMHU Tpe6OBaHI/I$IMI/I;

NI-2nk-3YMeeT ocymecTBIATh 0€301MacHoe
TEXHUYECKOE 00CTY)KMBAHUE CHCTEM aBTOMATUKU U
YIIPABJICHUS TJIABHOW JBUTATEIIbHOW YCTAHOBKOMU U

HAI[MOHAJIbHBIMU
BCIIOMOTaTeIIbHBIMA MEXaHNU3MaMHU B COOTBETCTBHH
TpeOOBaHUSMU COOTBETC
C MEXyHAPOIHBIMH U HAITMOHATILHBIMU
TpeOOBaHUSIMU;
N 1-3nk-3YMeer ocyiiecTBiIATh 0€30MacHOe
JTUAarHOCTUPOBAHUE U PEMOHT CUCTEM aBTOMATHKHU
U YIIPaBJICHUA TJIABHOM JIBUTATENIbHON YCTAaHOBKOM
Y BCIIOMOTaTeIbHBIMU MEXaHU3MaMH B
COOTBETCTBUU C MEXAYHAPOIHBIMU U
HAI[MOHAJLHBIMU TPEOOBAHUSIMU;
I1K3.3 Brnameer HaBBIKAMU BOCCTAHOBIIEHHUS
AIIEKTPUYECKOTO U AJIEKTPOHHOT'O 000pyA0BaHUS 10
pabouero coCTOsTHUS.
ITK9.1 3HaeT npU4YMHBL, IPU3HAKK U MEPOTIPUATHUS
Komnerenuus 0 TIPEJJOTBPAIICHUIO OTKAa30B CYJI0OBOTO H
[1IK-9. Cn H
9. Cnocobe 0eperoBoro 3EeKTpooOOPYI0BaHUS U CPE/ICTB
yCTaHaBJIUBATh
ABTOMATHUKH
MPUYMHBI OTKA30B
CyJIOBOTO U
ya ITK9.2 YMmeeT ycTaHaBIMBaTh U ONPEAEIATH
6eperoBoro 5
MIPUYHHBI OTKA30B CYJ0BOTO B O€PErOBOT0O
3JIEKTPOOOOPYIOBaHI p ya p
51 M CPEJICTB AIIEKTPOOOOPYIOBAHUS B CPEJICTB aBTOMATUKH;
ABTOMATHKH, I
-2 11K-9 TPUMEHSITh METO/Ib
OTpeneNsTh 1 -2 nx-o nmpume €TOJIbI ONIPEICIICHHSI
OCYILIECTBIIATS MIPUYHHBI OTKA30B CYJ0BOTO M O€PErOBOT0O
MEPONPUATUSA 10 UX 3J1€KTpOO60py,Z[OBaHI/I$I M CpE€ACTB aBTOMATUKHU,
MPEIOTBPALICHUIO

N/I-3 nk-9 OCYLIECTBASATH MEPONIPUSITHS IS




npeaoTBpaliCHUA ITPUIUHBI OTKAa30B CyJOBOTO U
0eperoBoro 3MeKTPooOOPYAOBaHUS U CPEICTB
ABTOMATHKH;

Bnageer cpenctBaMu U METOaMU ONIPEJIENIEHUS U
yYCTpaHEHUs OTKA30B CY10BOTO
31eKTPOo00OpyIOBaHUS

Komnerennus
IIK-11 Crnocoben
OCYIIECTBIISTh
HaOJII0ICHUE 32
paboroii
aBTOMAaTHYSCKHX
CHCTEM YIPABIICHUS
JBHUTATEIIbHOMN
YCTaHOBKOM U
BCIIOMOTaTETLHBEIMHA
MeXaHu3MaMH

[TIK-11 Crocoben ocymecTBiIsITh HAOJIIOACHHE 32
paboTOoil aBTOMAaTUYECKUX CUCTEM YIPaBJICHUS
JIBUTATEIILHOW YCTAHOBKOW M BCITIOMOTATEIIbHBIMU
MeXaHU3MaMHU

[1IK11.13naet MexnyHapoAHbIE U HALlMOHAJIbHBIE

TpeOoBaHuUs 10 HaOJIOIeHUE 3a paboTOMN
ABTOMATHUYECKUX CHCTEM YIPaBICHUS
JIBUTATENIbHOW YCTaHOBKOM M BCIIOMOTaTEJIbHBIMU
MEXaHu3MaMHu

ITK11.2 -1 nx-11 YMeeT oCyIecTBaATh
HaOroieHue 3a paboTol aBTOMAaTHYECKUX CUCTEM
YIPaBJICHHS ABUTATEIbHON YCTAaHOBKOM;

NJI-2 nx-11 YMeeT ocyliecTBIsATh HAOM0IeHUE 3a
paboToli aBTOMATUYECKUX CHUCTEM YIIPaBICHHUS
BCIIOMOTaTEJIbHBIMU MEXaHU3MaMU

[IK11.3 Bnageetr MeToaMu U CpeiCTBaMU
HaOroZIcHUS 32 paboToM

ABTOMATHYCCKUX CUCTEM YIIPABJICHUA
I[BHFE[TCHLHOﬁ yCTaHOBKOﬁ X1 BCIIOMOI'aTCJIbHBIMU
MEXaHU3MaMHu




Komnerenuus
[1K-24. Cniocoben
OTIPE/ICIIATh
IIPOU3BOJICTBEHHYIO
porpaMmmy 1o
TEXHUYECKOMY
00CITy’)KMBaHUIO,
PEMOHTY U APYTUM
yCIyraM mpu
JKCILTyaTaluu
CyJIOBOTO U
OeperoBoro
AJIEKTPOOOOPYI0BAHU
g U CPEICTB
ABTOMATHKH B
COOTBETCTBUHU C
CYIIECTBYIOIIUMHA
TpeOOBaHUSIMU

[1K24.1 3naeT -Tpe6OBaHUS HOPMATHBHBIX
JIOKYMEHTOB 10 AKCIUTyaTalui U TEXHUYECKOMY
00CITy’)KUBaHHIO CY/IOBOTO U OEpPETOBOTO
AJIEKTPOOOOPYIOBAHUS

[1K24.2 UJ1-1 nik-24 YMeeT onpenensith
[IPOU3BOACTBEHHYIO IIPOTPaMMYy I10 TEXHUYECKOMY
00CITy’)KUBaHUIO, ITPH IKCILUTYaTaI[UH CYJIOBOTO U
0eperoBoro 3JEKTPOOOOPYAOBAHUS U CPEICTB
ABTOMATHKHU B COOTBETCTBUU C CYIIECTBYIOIIMMU
TpeOOBaHUSIMU;

N/-2 nk-24 YMeEET onpenensaTb NpOUu3BOICTBEHHYIO
[porpamMmy 1o peMOHTY U APYTUM YCIyraM Ipu
9KCILTyaTalluu CYJO0BOTO U OEPEroBoro
AJIEKTPOOOOPYIOBAHUS U CPEJICTB AaBTOMATHUKH B
COOTBETCTBUU C CYIIECTBYIOIINMH TPEOOBAHUAMU;

[1K24.3 Bnaneer HaBbIKAMHU OpraHU3aLUN
AKCIUTyaTaIlMi ¥ TEXHUYECKOTO 00CITYKUBAHUS

Co0 u CA.




2. Ouenka ypoBHsi cGOpMHPOBAHHOCTH KOMIIETEHIUI (MHAUKATOPOB MX JTOCTHKEHUA)

IToxa3zarenun IlIKaaa ¥ KPUTEPHHU® OLEHKH YPOBHs C()OPMHUPOBAHHOCTH KOMIIETEHIIHIT (MHIMKATOPOB MX I0CTHKEHHsI)
OLICHUBAHUS
KOMIIeTeHI U Huske moporosoro IToporossrii IIpoaBuHYTHII Boicokmii
(MHANKATOPOB («HEy008IemMB8OPUMENLHO») («yooeremeopumenvHo») («xopouwioy) («omauunoy)
HX JTOCTHHKEHHUS)
ITosnnora YPOBEHBb 3HAHUI HUXKE MuHuMaJbHO NOIyCTUMBIA YPOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHUil B 00BEME,
3HAHUH MHHUMAJIbHBIX TPEOOBAHHUH. 3HAHU. COOTBETCTBYIOLIEM MPOTpaMMe COOTBETCTBYIOIIEM [TPOTrPAMME
Wmenu mecTo TpyObIe OMNOKH. Jonymmens! He rpyOble OIIHOKH. MOJTOTOBKH. MOJATOTOBKH.
JonynieHsl HEKOTOPbIE MOTPENIHOCTH.
Hanuune IIpu BEINOIHEHNH CTAaHAAPTHBIX ITponeMoOHCTPHPOBaHBI OCHOBHEIE IIponemoncTpupoBaHsl Bce OCHOBHBIE | [IpoeMOHCTpUpPOBaHbl BCE OCHOBHBIE
yMeHHit 3aJlaHUH HE MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHHUSL. YMEHHUSL.
OCHOBHBIE YMEHHS. BrINoaHEHBI TUNOBBIE 331aHUS C HE BeInonHeHs! Bce OCHOBHBIE 3a/1aHUS C BrInonaHeHsI Bce OCHOBHBIE U
Hwmenu mecto rpy0bIe ONIHOKH. rpyOBIMHU OIIMOKAMH. HEKOTOPBIMU MOTPEITHOCTSIMH. JIOTIOJTHUTENBHBIC 3a[aHus 0€3 OIUOOK U
BrlnosiHEHBI Bee 3a/1aHus, HO HE B BainosiHeHs! Bece 3a1aHUs B IIOJHOM MOTPEIIHOCTEH.
MOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIC C HEIOUSTaMHU. | 3aJaHUs BBIOJHCHBI B IOJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 6e3 HeI0UETOB.
Hannune IIpu BBINIOJIHEHUY CTaHJAPTHBIX HmeeTcss MUHUMaNbHBIN HAOOp [IponemoHcTpUpOBaHbI 0a30BbIE IIponeMoHCTpUPOBAHBI BCE OCHOBHBIE
HABBIKOB 3aJlaHUH He MPOAEMOHCTPHUPOBAHB! | HABBIKOB JUISI BBITOTHEHHS HaBBIKY TPU BBITIOJTHEHUHT YMEHHS.

(BaaaeHNe ONBITOM)

6a30BbIC HABBIKH.
Nwmenun mecto rpyObIe ONTHOKY.

CTaHIapTHBIX 3a):[aH1/1171 C HCKOTOPBIMHU
HEI04YCTaMU.

CTaHJAAPTHBIX Sa}IaHI/Iﬁ C HCKOTOPBIMH
HCJO0YCTaMU.

BrInoHeHB! Bce OCHOBHBIE
JIOTIOJTHUTENbHBIC 3aJaHus 0e3 OINOO0K 1
MOTPEIIHOCTEH.

IIponeMoHCTpUpPOBaH TBOPUYECKU I
TIOJIXOJ] K PEIICHHIO HECTaHJaPTHBIX
3a1ad.

Xapakrepucruka
copmupoBaHHOCTH
KOMIIeTeHII UM

KomnereHmyn pakTHIeCKH He
c(OpMHUPOBAHEL.

Nmeronuxcs 3HaHUN, YMEHUH,
HABBIKOB HEJIOCTATOYHO JIJISI
pENIeHUs TPAKTUIECKUX
(mpodeccuoHanbHBIX) 3a1a4.

W

3adyeTHOe KOJMUEeCTBO OaIoB HE
HaOpaHO CcOTJIacHO
YCTaHOBJICHHOMY JMAIa30Hy

CdopMupoBaHHOCTH KOMITETEHITHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, YMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO /IS
pemIeHns MPaKTUIeCKUX
(podeccruoHaNBHBIX) 3a7a4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OallIOB
COTJIACHO YCTAHOBJICHHOMY AWAIIa30HY

ChopMupoBaHHOCTH KOMITETCHIIHH B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Mmeromuxcst 3HaHUM, YMEHUH,
HaBBIKOB JIOCTATOYHO JUISI PEILCHUS
CTaHIAPTHBIX IPOPECCHOHATBHBIX
3a1a4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OAILIIOB
COIJIACHO YCTAHOBJICHHOMY AHANIa30HY

ChopMupoBaHHOCTH KOMITETCHITHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmeromuxcst 3HaHUM, YMEHUM, HaBBIKOB
B IMOJTHOM Mepe JOCTATOYHO JJIs
pEIIeHNS CIOKHBIX, B TOM YHCIE
HECTaHAAPTHBIX, MPO(HECCHOHATBHBIX
3a1a4.

N

HabpaHo 3aueTHOE KOIMYECTBO OAILIOB
COIJIACHO YCTAHOBJIIEHHOMY JHAINa30Hy




3. Kpurepuu u mKaJjia OueHMBAHUA 32IaHUI TEKYIIEro KOHTPOJIs

3.1 Kpurepuu u mikana oueHuBaHus JabopaTopHbix padot Ilepeuenn
71a00paTOPHBIX/MIPAKTUYECKUX paOOT ONMCAHUE MOPSIKA BHIIOJHEHUS U 3aIIUTHI pabOTHI,

TpeOOBaHUS K pe3yabTaTaM paboThl, CTPYKTYpE U COACPKAHUIO OTYETA U T.II. MPEACTABICHBI B
METOJMYECKUX MaTepuasax 1o OCBOCHHUIO AUCUHUIUIMHBI (MOAYJS) U B AJIEKTPOHHOM Kypce B
OUOC MAY.

VYpBanueB B.M1. OcHOBBI yrpaBiieHHS CyIOBBIMU 3JEKTPUUYECKUMH CTaHIUsAMU. JlabopaTopHbie
paboTel. MeToAandeckne yKazaHWs K BBITIOJHEHUIO J1a00paTOPHBIX pPabOT MO JAUCHHUIUIMHE:
OT/1.B.04 «OcHOBBI yNpaBiaeHUS CYIOBbIMHU MIEKTPUUECKUMH CTAHLIMSAMI JUIsl CIICIIUATIbHOCTH
26.05.07 DxcrutyaTamysi CyJIOBOTO AJIEKTPOOOOPYIOBAHUS U CPEJCTB aBTOMATHKH. MypMaHCK.
2022.

Ouenka/6amibr* Kpurtepnu onennBanus

Omauuno 3anaHue BBITIOJIHEHO MOJTHOCTHIO u IIPaBUIBHO. Otuer o
11a00paTOPHON/IPAKTHYECKOH paboTe MOArOTOBICH Ka4eCTBEHHO B COOTBETCTBUH C
TpeboBaHusMU. [ToJHOTA OTBETOB Ha BOIIPOCHI MPENOAaBaTENIs IPH 3aLIHUTE PAOOTHI
[MoaTBepikaaeT TeopeTUUeCKUe 3HAHUS OTIMYHON paboTOH H TPEHaKepax .

Xopouwo 3ajaHue BBIIOJIHEHO MOJHOCTHIO, HO HET JOCTATOYHOrO OOOCHOBAHUSI WIIM THPHU
BEPHOM pPCHICHUMU JONYyHICHA HCE3HAYUTECIIbHAA oum61<a, HC BJIMUAKOIIAA Ha
MPaBUWJIBHYIO TIOCTIEI0BATENBHOCTh paccykaeHuid. Bce TpeboBaHus, mpeabsBisieMble
K paboTe, BHITIOTHEHBI.

IonTBepxIaeT TCOPETUICCKHUE 3HAHUSI XOpOIliel paboTol Ha TpEHAKEPaX .

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpHUPYET CpeqHHHl ypOBEHBb
BBIIIOJIHEHHS 3aJlaHusi Ha J1abopaTOpHYIO/TIPakTHUECKyl0 padory. BoipmimuHCTBO
TpeGOBaHUMH, MPEabABIIEMbIX K 3aJJaHUIO, BHIITOJIHEHBI.

[ToxTBepxkmaeT TeOpeTHUECKHE 3HAHUS  yJIOBICTBOPHUTENbHOM paboToif  Ha
TpeHakepax .

Heyoosnemeopumenwvho | 3anaHue BBIIOJIHEHO CO 3HAUUTENILHBIM KOJIMUECTBOM OIMIMOOK HA HU3KOM YypPOBHE.
MHorue TpeboBaHUs, IPEABABIIEMbIE K 3aJJaHHUIO, HE BBITTOJIHEHEI.

WJIN He moaTBep:kIaeT TeOpeTHIecKrue 3HaHu paboToi Ha TpeHaxepax.
3ajaHue He BHITIOJIHEHO.

3.2. Kputepuu U IKajga OleHUBaHUI TECTUPOBAHMS

B ®OC Bkito4YeH TUIOBOW BapUaHT TECTOBOTO 33JIaHUS:

_Tunosoii BapuaHT

1. Uemy paBHa BeM4KMHA 6€30MacHOro noctostHHoro  (Oxoio 100-125 MkA
TOKA, IPOTEKAIOLIETO YEPE3 YETOBEUECKUI
OpraHusm?

2. [Ipu KaKkoi BeJIMUMHE NIEPEMEHHOT0 TOKa yacToTol  |Okono 15 MA

50 'y, mpoTekaroniero yepes3 OpraHusm, 4eJI0BEK B
CJIy4ae CONPUKOCHOBEHMSI C TOKOBEAYILIEH 4acTbIO,
HE CITI0COOEH CaMOCTOSITENIFHO Pa3KaTh KUCTh PYKU?

3. 'YKa)KNTE€ OCHOBHOE Ha3HAYCHHE 3allIUTHOTO yCTpaHCHI/Ie OIIACHOCTH
3a3eMIICHUS? TIOPAKCHUA DJICKTPUICCKUM TOKOM




00CITy’KMBAIOIIETO MEpCOHAa

4. CyZnoBbI€ 3JIEKTPOYCTAaHOBKHU. Y KaKUTE OCHOBHOE  |YCTpaHEHHE OIACHOCTH
Ha3HAYEeHME 3alUTHOTO OTKIIOYEHUS? MOPAKEHHUSI JIEKTPUUECKUM TOKOM
00CITy’)KUBAIOIIETO MEPCOHATA
5. YkaxuTe 00J1aCTh MPUMEHEHUS 3aIUTHOTO DNEeKTpUUECKUE CETH C JTH000H
OTKJIFOUEHHUS B CYJIOBBIX 3JIEKTPOYCTaHOBKaX HENUTPAJIbIO
6. /{7151 4ero B CyJOBBIX 3J1€KTPOYCTaHOBKAX J1J1s TpOBEpKU HANMUYUS
MCIIOJIb3YIOT yKa3aTelld HalpsKEHUs HaNPsDKEHUS. Ha TOKOBEIYIINX
JacTsIX
7. UeM oTnMyaeTcs napameTpudeckuii crabmimsarop  (CraOunm3anueii 3a cuet
HAIpPsDKEHUS. OT KOMIIEHCAIIUOHHOTO? 0COOCHHOCTEH BOJIBT-aMIIEPHOU
XapaKTePUCTUKU
8. Kakue usmepurenbHble mpeoOpa3zoBaTenu Tenzope3ucropHbie
MPUMEHSIOTCS B IATYMKAX KPYTAILIErOo MOMEHTa?
9. Kakue nmpoBoJIHHKOBBIE MaTepuaibl IpUMeHsAOTCs B ([ Lmatuna
TEpPMOIIPe0Opa30BaTENAX COMPOTUBICHUS
(TepMoMeTpax CONMPOTHUBIICHHS)?
10. OMuyeckue TaTYMKU YPOBHSI IPUMEHSIOTCS AJIs 3a00pTHOI BOJBI
11. SIBeHue camoxo/a (BpalleHue ABUraTess npu YBEIMYEHNEM KPUTHYECKOTO
OTCYTCTBUH HAIPSDKEHUsSI YIIPaBIECHUS ) B CKOJIbKEHUS 00JIbIlIE €AMHUIIBI
NBYX(a3HbIX UCIIOJHUTENbHBIX JIBUraTENsIX
yCTpaHAETCS
12. Koadduiment tpanchopmaiiui TMHEHHOTO 0,565
MOBOPOTHOT'O TpaHc(opMaTopa paBeH
13. OcCHOBHOE BIMSHUE HAa JUHAMHUYECKYIO IIOTPEIIHOCTD (3alllUTHBIM METaNINYECKUI KOXKYX
TaTYNKOB TEMIIEPATYPBI C TEPMOMETPAMHU
COIPOTHBIIEHUS] OKA3bIBAET
14. K yeMy npuBOJMT 3aeAaHue sikops dekTpomaraura K cropanuio 0OMOTKH
IEPEMEHHOT0 TOKa? QJIEKTpOMarHuTa
15. Kak BKITIOHarOTCS pe3ucTOphl 0OpPaTHON CBSI3U B [TogkiroueHne o4epeHOro

cXeMe ONpeeNICHUs CpeIHeapruPpMEeTHIECKON
MOIIIHOCTH CyJJOBOTO TeHepaTopa?

reHeparopa K CyJI0BOH ceTH
MPUBOAMT K TApAIICTHHOMY
BKJIIOUEHHIO PE3NCTOpA 00paTHON
CBSI3U




16. J71s1 9ero cIy>)KUT KOMIIEHCAITMOHHAasi 0OMOTKa [l KoMneHcau Tpoa0IbHON
2JIEKTPOMAIIMHHOTO YCUJIMTEIS TONEPEYHOro Nost? |COCTAaBIIAIOLIEH peakuu SKOps
17. Kakue nzmeputenbHble peoOpa3oBaTenn WHayKTHBHBIE
IPUMEHSIOTCS B JaTUUKE ITOJIOKEHUS peiKu
TOIJIMBHBIX HACOCOB?
18. M3MeHeHue 2IEeKTPUUECKUX CXEM U KOHCTPYKIIUU CynoBnanenbia
RIIEKTPOOOOPYI0BAHUS MOXKET IPOU3BOAUTHCS
OTBETCTBEHHBIM [IEPCOHAIIOM TOJIBKO C pa3peleHUs
19. KeM 10J1KHO BBIIOIHATHCA TEXHUYECKOE MexaHUKOM 110 3aB€J0BAHUIO
00CIyKMBaHUE MOAIINUITHUKOB CKOJIbKEHUS
reHEepPaToOpOB
20. Cusitue ioM0, BCKPBITHE M PEMOHT U3MEPUTEIBHBIX [3aMperiarTcs
prOOPOB B CYAOBBIX YCIOBUSIX
21. [Touemy Tpex(asHble CeTH MEPEMEHHOTO TOKa 1. IIpocTast KOHCTPYKLUS U
HaxoAT OoJiee MUPOKOE MPUMEHEHHE Ha CyJaX, YeM [BBICOKAs HaZeKHOCTh TpeX(a3HbIX
C CETH MOCTOSTHHOT'O TOKa? PIEKTPUYECKUX MALIUH
2. IIporie ocymecTBiIsITh
npeoOpa3oBaHuE HANPSKCHUS
22. UTto BAMSET Ha CONPOTUBIIEHUE TEJIA YEI0BEKa 1. Okpyxaromas cpena
DIIEKTPUYECKOMY TOKY? 2. ®usnonoruyeckue HakTopsl
3. CocTosiHME KOXKHOIO TOKPOBa
4. [TapameTpsl 2IEKTPUYECKOU
CeTH
23. B kakux ciaydasx BO3HMKaeT onacHOCTb nmopaxkeHus |l1. Ilpu 3ambikanuu asbl
AIIEKTPUYECKUM TOKOM? DIIEKTPUYECKON MallIMHBI Ha
KOpILyC
2. IIpy CHU)KEHUU COITPOTUBIICHUS
W30JISILIMU YJIEKTPUYECKON CETH
24. Kakue nzmeputensHble Ipeodpa3oBaTenu 1. Marauroynpyrue
MPUMEHSIIOTCS B IaTYMKaX JaBJICHUS B UIMIMHApPaX  |2. TeH30pe3sucTopHbie
J/IBC? 3. IIpe30ameKkTpruyeckue
25. Ha xaxom prucyHke n300paxkeHa cyaoBas TpexdasHas Sui. g

QJICKTPpHUYICCKAA ceTn?




Ouenka/6annnr’ Kputepuu oueHku

Omauuno 90-100 % mpaBUIBHBIX OTBETOB

Xopowo 70-89 %  mpaBHIBHBIX OTBETOB

Yoosnemsopumensno | 50-69 %  npaBUIBHBIX OTBETOB

Heyoosiemeopumenwvno | 49% w1 MEHbIIE TIPAaBIIIEHBIX OTBETOB

3.3. Kpurtepuu # 1IKaia OleHUBAHUS PACYETHO-rpadruuecKoil paboThl

Ilepeuens 3amannii PI'P, pekoMeHaanuu 1o BINOIHEHUIO MTPEJCTABICHBI B METOJUYECKUX
MaTepHuaiax Mo OCBOCHUIO JUCIUIUIMHBI (MOJYJIsI) U B 3JIeKTpOoHHOM Kypce B DUOC MAY.
VYpranues B.J.. Metoanueckue yka3aHus K BBITOJIHCHUIO PAaCUeTHO Tpaduueckoi paboThl 1O
muciuminie OT/1.B.04 «OcHOBEI ynpaBieHUs CyJJOBBIMU 3JIEKTPUUECKUMH CTAHLIUSMU 110
HAIPAaBIEHUIO MOATOTOBKU OakanaBpoB 26.05.07. «Jkcmryaranus Cy10BOro
AJIEKTPOOOOPYIOBAHMS U CPEACTB aBTOMAaTUK» MAY. 2021).

B ®OC Bxir04YeH TUMOBOM BapuaHT pacuETHO-Tpaduaeckoi paboThl 3a/1aHuUs.
«PacyeT LIMHOMPOBOAOB 3JIEKTPOCTAHIMI

Pacuer mMHONIPOBOIOB pacCHpeACIIUTEIbHBIX YCTPOMUCTB OCYILECTBIISIETCS B CIEAYIOIIEM
MOPSIZIKE: OMPEACNIAETCS JIUTEIBHO MPOTEKAIOIIUN 0 HUM paboyuil TOK; IPOU3BOAUTCS BEIOOP
cedeHus (pa3MepoB CTOPOH MPSMOYTOJbHHKA) MPOBEpsieTCS AWHAMUYEecKas U TepMHUYecKas
cTolikocTh 1o TokaMm K3. PaGounii TOk /151 BBIOOpa ceueHUs IKUH ONPEACIISIOT 10 HOMUHAIBHOM
JUIMTEIbHOW ~ MOIHOCTH,  KOTOpas ~ MOJKET  Mepe’aBaTbCcsl MO  IIMHAM  JAHHOTO
pacnpenenurenbHoro ycrpoiictBa. [nsg mumu ['PII 3Ta MONHOCT, TpUHHUMAETCA paBHOMU

MIOJIOBUHE MOIIIHOCTU T€HEPATOPOB AIEKTPOCTAHIIUU.
CedeHue IUH BBIOMPAIOT 1O MpHIIoKeHUsIM 17, 18, KoTopble coaepxar

3HAQYEHHUS JIOMYCTUMBIX TOKOB HArpy3Kd IIIHH Pa3IMYHOTO CEYCHHUS TIPH OKpYKaroIen
temneparype 45°c u neperpeBe 45°c. TaOnuIbpl cocTaBIeHbl B MPEANONIOKEHUN HAXOXKICHUS
IIMH B CBOOOJHOM MPOCTPAHCTBE CYAOBBIX MomenieHuil. OaHako B JEHCTBUTENBHOCTH IIMHBI
IIMTOB BCETJa 3aKJIIOUEHBI B 000JI0UYKY, KOTOpasi ONpeAeseT UCIIOJIHEHUE IUTA (3allUIIEHHOE,
KaIjie3aluileHHoe, OpbI3ro3alluiieHHoe, Bojo3amuieHHoe). Ilpu 3ToM  okpyxkarouias

TEMIIepaTypa MIUH BCET/a BBIIIE HAPYKHOM.

Vyer JaHHOT'O SABJICHUS IMPOU3BOANTCA CHHUXXCHUEM JIOIMYCTHUMBIX TOKOB HAarpy3Ku IIHMH B

COOTBETCTBUH C (popmyron

0 —vokp

9
[ =l (1)
45




rae [ - JOMyCTHMBIM TOK HAarpy3Kd IIHHBI MPH OKPYXKAIOWICH TEMICPATYPE Voyp; 45 -
JIOTTYCTUMBIM TOK HAarpy3KH IIUH TP OKPYKAIOIIEeH Temmeparype 45°c.

CHuXeHue JOMyCTUMOTO TOKa Harpy3Kd B COOTBETCTBUH C (Gopmyioif (1) mpuBoIuT K
YBEJIMUEHHUIO CEUEHUs MIMH muTa uHoraa B 1,5-2 pasa. Okpyxkatomas temneparypa muH ['PLL]
IPUHUMAETCS PABHOM TEMIIEpaType BO3AyXa Cy10BOTO [IOMEIIECHHUS.

[IpoBepka 1IMH HAa TUHAMUYECKYIO CTOMKOCTh CBOAMUTCA K ONPEIEIICHUIO UX IPOYHOCTH,
CHOCOOHOH NIPOTHBOCTOSTH MEXAaHMYECKHMM  YCHUJIMSIM, BO3HHUKAIOIIMM IIPH  KOPOTKHUX
3aMbIKaHUAX. /|15 BBIIOJIHEHUS 3TOI0 HEOOXOJUMO, YTOOBI MEXaHUYECKUE HANPSKEHUS B IIMHE
HE MPEBBIIIAIN JOIyCTUMBIX HaIPYKEHUH.

Cuna B3aMMOJEHCTBUS MEXAY IIMHAMHU IPU MPOTEKAHWM MO HUM TOKa KOPOTKOI'O

3aMbIKaHUs [z MOXKET OBITh BhIpaXkeHa cienyroueit popmymnoii, H:

F =K Ky *it3=+107 ©)

rae K= 1,76 s cnydas tpexdasnoro K3 B anekrpocucremax nepemernnoro toka; K = 2,04 ms

ciyuas n1Byx(asznoro K3 B anekrpocucreMax moCTOSHHOTO TOKa U 0JHO(A3HOTO MEPEMEHHOTO
TOKa; Ky — K09pument, yuurbiBatonuii popmy ceueHus wuH (onpezensercs no puc.1); 1 -

pacCToOAHUEC MEKY OIIOpaMHU (,I[J'II/IHa nponeTa), CM; a - paCCTOAIHUEC MCKY OCSAMU IHH, CM.
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Pucynok 1 — Kpusbie 1151 onpenenenus koodduimenta popmsl Ky

JlomycTUMOe HampsKEHHUE JUTS MEJIM MOXKHO MPUHATH paBHEIM 14000H /cM? | s

amromuams 7000H /cm? .

[Ipu ogHOM MM ABYX MpPOJIETAX:



e = VBMTF = | Baon W)/

[Ipu yucne nposaeToB 6OJbIIE ABYX:

I =\ TOMTF = (1040 W)/

[Ipy wcnoysib30BaHWM TAKETOB INHMH, COOpaHHBIX W3 OTACIBHBIX IOJIOC,
MEXaHUYECKOE HaIpsSHKEHUE B KaXKJOW IMOJIOCE CKIIAJbIBACTCS M3 JBYX HAIPSIKEHUH: OT
B3aMMOJICHCTBHS MEXKy MAaKeTaMH IIMH PAa3JIMYHBIX TOTIOCOB ((ha3) U OT B3aMMOICHCTBHS
MEXK]ly IOJIOCaMU IIUH OJHOI0 mNakera. PacyeT NTUHAMMYECKOW CTOMKOCTH IIWH B 3TOM
ciydae Oosiee CIOKEH M TMPOM3BOAMTCA MO (opmyrnaMm, KOTOpPble MOXHO HaWTH B

CIIpaBOYHHKAX.

Ecnu mo mpoBomgHuky mporekaer Tok K3, TemmepaTypa NpoBOJHUKA OBICTPO
MOBBIIIAETCS U, HECMOTPSI Ha KPAaTKOBPEMEHHOCTh IMPOIIECCa, MOKET JOCTUTHYTh OONBIINX
3HaueHuil. llenpro mpoBepku mmH (kKabene U APYrux MPOBOJAHUKOB) HA TEPMHUUYECKYIO
CTOMKOCTH SIBIIICTCS OIpEe/ICHUe TeMIlepaTypbl HarpeBaHusi ux TokoM K3 u cpaBHeHue ¢

MAaKCHUMAJIBHO I[OHYCTI/IMOfl TeMHepaTypoﬁ I10 yCIIOBHIO
U3 < vaon

MakcuManbHO ~ JIOMYCTHUMYIO  (KPaTKOBPEMEHHYI0)  TeMIleparypy  OOBIYHO
=4 On. On. 5
NPUHUMAIOT paBHOM Juist MeaHbIX muH 300°c; mist amoMuHueBbix 200°c; mis xabeneit ¢

pe3nHoBoOM n3osueit 200°c.

3,°C-
/

300

200 ; i '/2
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Pucynok 2 — KpuBble 1151 onpenienieHusi TeMIiepaTypbl HarpeBaHusi TOKOpoBoaoB (1 -

JUTSL QITFOMUHUSA, 2 - JJIS] MEJIH )



3HaueHue TemIepaTypbl HarpeBaHusl IIWH (TOKOIPOBOJOB) IEPEMEHHBIM

OIPEAEIISAIOT 10 KPUBBIM Ha PUC.2 C UCIOIb30BAaHUEM YPABHEHUS

2
AK =AH +S_;*t¢

rae Ak, AH - mapameTpsl, XapaKTepU3yIOIIHE COOTBETCTBEHHO KOHEYHYIO U HAYaJIbHYIO

Temmeparyphl HH, A2 ¢c/MM? (OnpeieaIoTes Mo mKane abcuuce Ha puc. 7.5); I, -

TOKOM

ycTaHOBHUBIIEecs 3HadeHHe Toka K3, A; S - miomaap mornepevyHoro ceueHns MyuH, MM ; ty -

¢dbuxTuBHOE Bpems K3, c.
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Pucynok 3 - I'pacduk nns onpenenenust puktuHoro spemenu K3

BapI/IaHTbI 3aJlaHusA

BapuanTs! Nel Ne2 Ne3 Neq Ne5 Ne6 Ne7 Ne8 Ne9
Pabounii Tok, A 1000 | 900 1000 | 800 1100 | 800 1000 | 800 1000
Y napHslit TOK, A 40000 | 35000 | 40000 | 30000 | 40000 | 30000 | 40000 | 35000 | 40000
VYcranosusmuiics | 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

otkimouenus K3, ¢




IIpumep

[IpousBectu BpIOOp U MPOBEPKY HA AMHAMUYECKYIO M TEPMUYECKYIO CTOMKOCTH
coopubix muH ['PEK snekTpocTaHuMM NEpEMEHHOIO TOKa, NpPEIHA3HAYEHHBIX IS
nepenaun pabodero Toka paBHoro 1000 A, Ilpu. KOpOTKOro 3aMbIKaHWW HA MIMHAX
3HayeHue ygapHoro toka 40000A, ycranoBuBimerocsi 10000A, Bpemsa orkmouenus: K3

=1c,

1. Jlns oOecrieuenus mnepeaaun padouero Toka, paBHoro 1000A, BweiOupaem

MeJHBIC MUHBI pazmepamu: h =50 mm = 5 cm 1 b= 800mm = 0,8cm.
VYcranaBnuBaeM muHbI Ha pacctosHuu a = 100 MM = 10 cm.

2. OnpenensieM 3Ha4Y€HUE OTHOIICHUM

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

Ha ocHOBaHuU KOTOPBIX M KpUBBIX Ha pHc.] HaxoauM 3HaueHUe Kod(pduurenrta

opmbt mmH Ky, = 0,96.
3. MOMEHT CONpOTHUBIIEHUS INH

0.8% 5 s
W =——=053cm

4. 3HadeHHE CHIJIBI, HpI/IJ'IO)KCHHOI\/JI CANMHULC [JIMHBI IIHWH, IIPU KOPOTKOM

3aMbIKaHHUH

1
f =176+ 0.96 x 40000 x 75+ 1077 = 27H/em

5. HauGonbiiee A0IMYCTUMOC 3HAUCHUC ITPOJICTA MCIKIY OIMOPaMHU IINH

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

ITpuaumaem [=45cm.



[Tpu nnune cexumii ['PII. Hanpumep, paBHOM 90CM IMIUHBI TOJDKHBI OBITH 3aKPETICHBI B
TpeX TOYKaxX KaXI0M cekuuu (IpH JABYX IHpoOJIeTax MEXIy ToukaMu KperieHus). Takoe

KpCILJICHUC 00 B:II€UMBAET JUHAMHUYCCKYIO CTOMKOCTH IITHH BBI6paHHOFO pasMepa.

6. CornacHO KpHBBIM Ha puc.2 HayaJbHON (HOMHMHAJIBHOI) TemIiiepaType

HarpeBaHHs MeIHBIX paBHO# 90C, cooTBeTCTBYeT 3HaueHne Ay = 1,7 * 10*

7. 3HaueHue mapameTpa Ay XapaKTepU3YIOIIEr0 KOHEYHYIO TeMIlepaTypy

HarpeBaHus MuH (npuHuMas tep = 2*1,0=2c), Oynet

100002

W*Z = 1,82 * 10*

A, =1,7%10* +

CorlacHO KpPUBBIM Ha puc.2, 3uaueHuio A, = 1,82 * 10* coorBercTByer Temmeparypa,
npumepHo pasHasg 100C, uto menbiie 300 ° C. B cBA3M ¢ 3TUM CUMTAEM, YTO BLIOPAHHbIE IMHEI

OTBCYAIOT Tpe60BaHI/I5{M TepMH‘leCKOﬁ CTOMKOCTH.

Ouenka/6ambi® Kpurepun onenuBanus
Omauuno PabGora BbIMOIHEHA MONHOCTHIO, ©Oe3 omuOOK (BO3MOXHA OJHA
HETOYHOCTb, OITMCKA, HE SBIIAIOMIASCS CIECICTBHEM HETIOHUMAHUS
MaTepHaa).
Xopouwo Pabora BbINoOIHEHA TOJIHOCTHIO, HO 00OCHOBAHUS I1ar0B PEeIICHUs

HEAOCTAaTOYHBI, JOITYIICHA O/JHA HCFI)YGEIFI OIINOKA MIIH ABa-TpU
HEAO0YCTA, HC BIIMAIONINX HA IMPABUJIBHYIO IMMOCJICI0BATCIIbHOCTD

pacCyXICHHU.
Yooenemeopumens | B pabote nonymieno 0osee oaHOM rpy0oii omubku uiam 6osee AByX-
HO TpPEX HEI0YETOB, HO OOYYAIOIIHIICS BIaJ€EeT 0053aTeIbHBIMU

YMEHMSIMU 110 TIPOBEPSIEMON TEME.

Heyooenemeopumen | B padote ectb rpyOble OIIMOKN U HETOUETHI
bHO NJIn
Pacuérno-rpaduueckasi pabota He BBITIOJTHEHA.

Kpurepun u 1ikaja olleHUBaHUs ITOCENAEMOCTH 3aHATUN

[Tocemenue 3aHATHI 00YUYAIOIIUMHUCS OTIPEACIISIETCS] B TIPOIIEHTHOM COOTHOIICHUH

Baaasr’ Kpurtepuu oneHKH
10 nocemaemMocts 75 - 100 %
5 nocemaemocts 50 - 74 %
nocemaeMocTts MeHee 50 %




4. KpnTepml H IIKaJ1a OUCHUBAHUA PE3YyJbTATOB Oﬁy‘leHHH Mo AUCHUIIJIMHE TIPpHA
NmpoBe€aACHUHN NPOMEKYTOUHOM ATTEeCTALINN

Kpurepun u 1kaina oleHUBaHNS PE3YILTATOB OCBOECHHUS TUCIUIIINHEI (MOIYIIA)

C 3a4C€TOM
Ecmu o6yqafom1/11710;1 Ha6paJ1 3a4ETHOE KOJHUYECTBO OAJIJIOB COIJIACHO YCTAaHOBJICHHOMY
JAUAIta3oHy 110 AUCHUIIIINHC (MOI[y.]'IIO), TO OH CUHUTACTCs aTTCCTOBAaHHBIM.

OueHka Bansbl Kpurepuu oneHuBaHus

Habpano 3adeTHOE KOIMYECTBO OAJIIOB COTIIACHO
YCTaHOBJICHHOMY JHAIa30Hy

3aumeno 60 - 100

3a4eTHOE KOJIUYSCTBO COTJIACHO YCTaHOBJICHHOMY

Hezaumeno menee 60
Jrana3zoHy 0anioB He HabpaHO

5. 3ajaHusi IMArHOCTHYECKOH Pal0oThl AJsl OLEHKH pe3yJbTATOB O0Y4YeHUsl IO
AUCHUILIMHE (MOAYJIK) B PpaMKax BHYTPeHHell He3aBHCHMMOHM OLIEHKHM KadecTBa
o0pa3oBaHus

®OC comepxuT 3amaHusi Il OICHUBAHUS 3HAHWW, YMEHUW U  HAaBBIKOB,

JEMOHCTPUPYIOIIUX YPOBEHb C(QOPMUPOBAHHOCTH KOMIETEHIMH M HUHAMKATOPOB MX
AOCTHIKCHUA B ITPOLCCCE OCBOCHUS JUCHUIIIMHBI

KoMmmuiektr 3amaHuii pa3paboTaH TakuM O0pa3oM, 4YTOOBI OCYIIECTBUTH MPOLEAYPY
OLICHKU KaXJ0M KOMIETCHIMH, (POPMUPYEMBIX THUCIMILUIUHON, Y 00ydYaromerocs B MUCbMEHHOM
dopme.

CopneprkaHre KOMIUIEKTA 3aJaHU BKIIIOYACT: 1Mecnogble 3a0anus

KoMmiuiekT 3a1aHuii IMaArHOCTHYECKOI PadoThI

KommnuiekT 3aanuii AMarHoCcTU4YeCKO padoThl Ana npoBepKu cpopMUPOBaHHOCTU
komneteHuun OIIK-6 CriocoOeH uaeHTUHUIIUPOBATH OMTACHOCTH, OMACHBIE CUTYAIlUH U
CLIEHApHH UX PA3BUTHS, BOCIPUHUMATD U YIIPABIIATh PUCKAMU, TOAACPKUBATH JTOJKHBIN
YPOBEHbB BIIAJICHUS CUTYyalluEN

1. YcTpolicTBO pa3rpy3Ku reHEPATOPOB MpeIHa3HAUYEHO: 1. JIJIs 3a1IUTHI TEHEPATOPOB C UX
MIPUBOAHBIMH JIBUTATEISIMU OT MEPETPY30K, 2. I paCIpeiesIeHNs] aKTUBHOM HAarpy3Ku MEXIY
napajesnbHO paboTaloIMMU TeHepaTopaMu, 3. Ui paclpeesieHusl peaKTUBHOW Harpy3Ku MexX1y
napajuiesIbHO paboTaroMMK reHepaTopamu, 4. s obecrieueHus camosamycka AJl

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

Z.YCTpOﬁCTBO BKJIFOUCHUA PpE3C€PBaA SJICKTPOCTAHIUHU ITPEAHASHAYCHO JJIA:

1 .BKJTIOUEHUS aBapUMHOTO T€HEPATOpa, 2. M3MEHEHUS KOJTUYECTBA MapaJIIeIbHO PaOOTAIOIINX
TeHepaTOpPOB B 3aBUCUMOCTU OT U3MEHEHMsI Harpy3KH, 3.0TKI0ueHus padboTatoniero I'A npu
JUTUTEIIBHOM CHUKEHHWH HAIIPSDKEHUS U ITyCK pe3epBHOro ['A, 4. peCHHXpOHU3AMY I'€HEPAaTOPOB.




A:l; b:4;B:14;1':2,3.

3. Kakue BHU/Ibl CHHXPOHHU3AIUKU I'CHEPATOPOB NPUMEHAIOT B CYJOBBIX 3JICKTPOCTAHIUAX

1.Tounas cunxponmzauus, 2. I'pybas cunxponuzaums, 3. I[lpsmas cuHXpOoHM3aLMS,
4.CaMOCHHXpOHU3ALUS.

A:13;B6:34; B: 1,24, 1:1,3,4.

4. K HopmanbHbIM niepexoaHbiM pexumaM DIC otHocsTes: 1. myck AJl,
2. nepexiouenue AJl, 3. BKroueHue Tpanchopmaropa, 4.CAHXpOHU3AIMS TeHEPATOPOB,

5. pexumbl camosanycka AJl mocine ortkmtoueHus k3. B COOC, 6.pecuHXpoHU3aAIUA

TCHCPATOPOB IT0CJIC OTKIIFOYCHHUA K. 3.

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

5. JIns moAKIII0OueHHS Ha MapauIeIbHYI0 pad0Ty CHHXPOHHBIX T€HEPATOPOB CYJIOBOM
AJIEKTPOCTAHIINN HEOOXO0AMMO obecrieunTh: 1. PaBeHCTBO HaNpsHKEHUH MOJKITIOYaeMOT0 U
paboraroniero reHepaTopos, 2. biauskoe coBnanenue yactort, 3. bimskoe cosnanenue daz IC,

4.PaBeHCTBO KOA((HUIIMEHTOB MOIITHOCTH.

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

6. [Ipu 3amMeHe cpeJICTB aBTOMATH3AINY U HX 3JIEMEHTOB HEOOXOAUMO ITPOBEPHUTH
OTBeThbI:

Texnuueckue xapakmepucmuxku 6H08b YCMAHOBNEHHBIX dJIeMEHMOB
PaboTocnocoOHOCTE CPEICTB aBTOMATH3AIHH

7. Uro npousoiaét ¢ padoTarommmM AJl 31eKTpONpPUBOIa, €CIU B OJHOH U3 (a3 nmeperopur
NpeOXPaHUTENb (MITH IPOU30HIET 0OPBIB OHOH (hazkr)?

OTBeThI:

byoem pabomams na 08yx gpaza

Byner ryners

byoem epemwcs

OcTtaHOBUTCS

8 B kakoii Touke Ha MexaHHUUECKOH xapaktepuctuku (puc.1) AJl pabotaer B reHEepaTOPHOM PeKUME?
OtBernl: [, 2,3,4,5,6.

Pucynox 1.




1, 2,3,4,5,6.

9. Pa3pemiaercs au OTKIIIOYATh YCTPONCTBA aBTOMATHUECKOT'O KOHTPOJISI COMPOTUBIICHUSI H30JISLIUU, CCITH
YCTaHOBJICH IIIUTOBOW MPHOOP M3MEPEHHUS COITPOTUBICHHUS U3OIISIINN?

OTBeTbI:

Paspewaemca omxnouams moabko 36yK080U CUSHAL, KOMOPbILL NOCIe OMKII0YeHUs A8APUUHO20
yuacmka 001xceH 0bimb CHO8A BKIIOYEH

Pazpemaercs

10. B cyI0BBIX 3JIEKTPO’HEPTreTHUECKUX YCTAaHOBKAX HApsAYy C 3alllUTaMU OT MEeperpy3Ku, OT
TOKOB KOPOTKOT'O 3aMBIKaHUs U JIP. IPUMEHSIFOT 3alIUTY OT 00OpbIBa (a3bl. YKaxute Qpuuep, rae
HaunOoJiee BEpOATHO MPUMEHEHHE 3aIUThI OT 00pbIBa (pa3bl)

OtBerhI:

®Dunep nuTaHus ¢ Gepera

®dunep reneparopa

®dunep pyneBoro 31EKTPONPUBOJIA

dunep MEXIy TTIaBHBIM M aBapUHHBIM PACHIPEIeTUTENbHBIMU IUTAMU

®unep Oparmmnuis

®dunep noxkapHoro Hacoca

®dunep TpanchopmaTopa

KommnuiekT 3aianuii IMarHocTU4YeCKOi padoThl Ana npoBepKu copMUPOBaHHOCTU
komneteHuun [1K-3 CrocoOeH ocyIiecTBIATh 0€30IaCHOE TEXHHUYECKOE UCIOIb30BAHHE, TEXHUIECKOE
O6CHy>KI/IBaHI/Ie, JII/IaFHOCTI/IpOBaHI/Ie u peMOHT CHUCTEM aBTOMATUKHU U praBneHH;I FﬂaBHOﬁ ﬂBHFaTeHBHOﬁ
YCTAaHOBKOHM M BCLIOMOT'aTeIbHBIMU MEXaHU3MaMU B COOTBETCTBUU C MEXAYHAPOJIHBIMU U
HAI[MOHAITBHBIMHU TPeOOBaHUSIMH

1. Kakue tpeGoBanus npeabspisgeMble k 3amure CADIC:

l.mosHOTA 3aMMIIEHHOCTH, 2.U30MPaTETLHOCTD, 3.0BICTPOICHCTBHE, 4. 9yBCTBUTEIHLHOCTD,
5.yCTOMYHBOCTD K 3JIEKTPOAMHAMUYECKOMY JIEHCTBUIO TOKA, 6.yCTOMYNBOCTh K TEPMHUUECKOMY
JIEHCTBHIO TOKA, 7.BOCCTAaHABIIMBAECMOCTb.




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

2. CBUHIIOBO-KHCJIIOTHBIE AKKyMYJISTOPHl MOXHO pa3psikKaTh: 1.0 MUIOTHOCTH 3JIEKTPOIUTA
1,17-1,15 r/cm? u Hanpsxenus 1,8-1,45 B.; 2.10 mnotHocTH smektponuta 1,17-1,25 r/em® n
Hanpskenus 1,8-1,75 B.; 3.10 miotHocTH »1ekTponuTa 1,10-1,15 r/cmM? u nanpsoxeHns 1,4-
1,45 B.; 4.10 mnoTHOCTH >ekTponnTa 1,14-1,15 r/cm® n nanpsoxerns 1,4-1,65 B.

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

3. Hannyumymu cBOCTBaMM € TOUKH 3pEHUS 3HAYEHUM U IPOJODKUTEIBLHOCTH IIPOBAJIOB
HaANPsDKEHUS HAaWTy4LIMMH CBOMCTBaMU 00J1a/1at0T FeHepaTopsl: |.mapanienbHoro
BO30Y)XKJICHHS, 2. TEHEPATOPBI C HE3aBUCUMBIM BO30YKICHHUEM, 3. TeHEPATOPbI CMEIIaHHOTO
B030YyxaeHust ¢ APH, 4. acHHXpOHHBIE TeHEPATOPHI.

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

4. B FPU_[ CANHBIX BBICOKOBOJIBTHBIX CYHOBBIX JJICKTPOSHCPIECTUICCKUX CUCTEM IPUMCHAKOTCA
aBTOMAaTHYECKHE BRIKJIIOYATENIN: 1. MacCJIAHBIC, 2.BaKYYMHBIe, 3.B03I[y1_HHBIe, 4 »era3oBbIe.

A:3;B5:4;,B: 1;I': 2,4

5. Yacrora HanpsKEHHs] B CETH 3aBUCHAT OT:l. MOIIHOCTH NPHUBOAHOTO JBHUIATEIS
TeHepaTOPHOTro arperara, 2. OT KOJIMYeCTBa MOTpeOuTenei, 3. KauecTBa CUCTEMbI BO30YKIEHUS
reseparopa, 4. OT 4aCTOThI BpallleHUsI FTEHEPaTOPHOTO arperara

A:3;b:4;B:1;T: 1-3.

6. [IpuuuHb! K0JIeO0aHUN MOIITHOCTH NP NapaJIEIFHON paboTe reHepaTOPHBIX arperaTos:
1 .mepuoanvecKoe N3MEHEHHE BpaIaIOIero MOMEHTa MPUBOAHBIX ABurateneii ['A T'A,

2.aBTOKOJICOAHHSI B CHCTEME peryjiupoBanust 4YaCTOTbI BpaAIlICHUA IMPUBOJHBIX JBUTaTesei
TCHCPATOPOB, 3.aBTOKOJICOAHHUS B CHCTEME peryjinpoBaHusd B036Y)KI[6HI/I$I, 4 MexaHH4decKas
HHCPLUA arperaTos.

A:13:B5:24;B:4;1": 1,2,3.

7.]11s1 moAKII0OYEHNS Ha MapajuielbHYI0 pad0Ty CHHXPOHHBIX T€HEPaTOPOB CYA0BOM
ANIEKTPOCTAHIINK HEOOX0UMO obecrieunTh: 1. PaBeHCTBO HaNpsHKEHUH TOIKITFOYaeMOro U
paboTaroriero renepaTopos, 2. bimskoe coBnanaeHue 9actot, 3. binskoe copnagenue daz I/1C,
4.PaBeHCTBO KO3 (HULIMEHTOB MOIIHOCTH.

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

8.. K HopManbsHbIM nepexonHbiM peskuMaM CADIC otHocares: 1. myck AL,
2. nepexiouenne AJl, 3. BkatoueHue Tpanchopmaropa, 4.CHHXpPOHU3AIUS TEHEPATOPOB,

6. pexumbl camosamycka AJ] mocine oTkmodyeHus k.3. B COOC, 6.pecHHXpOHU3ALUS




TCHEPATOPOB IMOCJIC OTKIOYCHUA K. 3.

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

9. Iuddepennmanpras 3anuTa npeaHa3HaveHa JJIs:
1.ramenus moJisi reHepaTopa, 2.0T 3alIUThI Iepexo0/1a TeHepaTopa B ABUTATCIbHBIA PEXHIM,
3.7U1s 32U THI TPAaHCHOPMATOPOB, 4.3aMUTHI TCHEPATOPOB OT K. 3. B 0OMOTKAX CTaTopa.

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

10 Pexxumbl paboThl HeHTpau TpEXa3HbIX CynoBbIX DIC:

1 .M30nMpoBaHHAs HEUTpaJIb, 2.1J1yX03a3eMIIEHHAS HEUTPallb, 3.CKOMIIEHCUPOBaHHAsI HEUTpaJlb,
4. KOPOTKO3aMKHYTasi HEUTpaJb.

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

KommnuiekT 3aianuii 1MarHoCTHYECKOH padoThI ISl MPOBEepPKH cPOPMUPOBAHHOCTH
KomnereHuun I1K-9 CnocobeH ycTaHaBIMBaTh IPUYMHBI OTKA30B CYJ0BOTO M OEpEeroBOro
3NEKTPOOOOPYAOBAHHS U CPEJCTB ABTOMATHKH, ONPEACISITh U OCYIIECTBIISATH MEPOTIPHUSITHS TI0 HX
mpeaAOTBpalICHHUIO

1. JIy1s MOAKITFOUEHUS Ha MApAJLISIbHYIO Pa00Ty CHHXPOHHBIX TEHEPATOPOB CYIOBOM
AJIEKTPOCTAHIINN HEOOXO0AMMO obecrieunTh: 1. PaBeHCTBO HaNpsHKEHUH MOJKITIOYaeMOTo U
paboTaroniero reHepaTopos, 2. bianskoe coBnanenue yactort, 3. bimnskoe cosnanenue daz 3/C,

4.PaBeHCTBO KOA((HUIIMEHTOB MOIIHOCTH.

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

2. K HopmanibHBIM niepexoansIM pexumam DIC otHocared: 1. myck AL,
2. nepeximouenne AJl, 3. Bkatouenue Tpanchopmaropa, 4.CHHXpOHU3AIUS TEHEPATOPOB,

5. pexumbl camosanycka AJl mocine oTkmodueHus k.3. B COOC, 6.pecMHXpOHU3aLUsS

TCHCPATOPOB IMOCJIC OTKIOYCHUA K. 3.

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

3. Kakue BHIbl CHHXPOHHM3aLUH T€HEPATOPOB MPHUMEHSIOT B CY/IOBBIX DJIEKTPOCTAHIUAX

1.Tounas cunxponuzauus, 2. I'pybas cunxponuzaums, 3. I[lpsmas cuHXpOHM3aLUS,
4.CaMOCHHXPOHU3aLUS.

4. B nensx MoCTOSIHHOTO TOKA MIPUMEHSIOT TTPHOOPHI:

1. MTHAyKIIMOHHOM cuCTEMBI , 2. MarHUTORJIEKTPUYECKOW CUCTEMBI , 3. DJIEKTPOMAarHUTHON CHCTEMBI ,4.

heppoIMHAMUYECKOM CUCTEMBI.




A:1;B6:2;B:4;TI:3

5. Kakas w3 3a1uT OTKIFOYAST OJJUH U3 JIBYX MapajUIe)IbHO pabOTarOIIUX TeHEPATOPHBIX arperaToB B
CiTy4ae TpeKpalleHns MoJaqn ToIuIiBa (mapa)?

OTtBeTbI:

3amuTa 0T 00paTHOW MOITHOCTH

3amuTa OT neperpy3ku

3amuTa OT TOKOB KOPOTKOTO 3aMBIKAaHHS
3amuTa OT MOHWKEHUS HANPSDKCHUS
3ammra OT BHYTPEHHUX NOBPEKACHUH
3amuTa OT MOBBIMICHUS YaCTOTHI

6: Kareropust TeXHUYECKOT'O COCTOSHHS AIICKTPOOOOPYAOBaHUS 110 TEMIIEPaType HArpeBa OlCHUBACTCS
Ha OCHOBAHHH CPaBHEHHUS MU3MEPEHHOTO 3HAUCHUS TeMIepaTrypbl Tu3 u mpeBsiieHus Temneparypsl | 1T
HaJ TEMIIEPATypOr OKPYXaroLel cpelibl ¢ JOMMYCTUMBIMHU 3HAUCHUSIMU TeMIIEpaTypbl Taomn u
JTIOTTYCTHMBIM TIPEBBIICHUEM Temnepatypsl | Trom.

[Ipu 5TOM TeXHUYECKOE COCTOSTHHE dIIEKTPOOOOPYIOBaHISI 10 TEMIIEPATYpPE €ro HarpeBa OIIEHUBAETCS
KaK «XOpOIIIee», eCln

OTBeTbI:

Tuz <Tgon; 1T < [ Tmon

Tuz <Tpom; IT>| Tnmon

Twu3z > Toon

7. Kakoe 3 3THX yCIOBUI CHHXPOHHU3AIMY TEHEPATOPHBIX arperaTtoB NPOBEPSIOT, HCIOIb3Ys
CUHXPOHOCKON?

OrBersI:

Pa3HOCTB 4acTOT reHepaTopa u CeTu

OtcyTcTBHE ciBUTa O (Da3e 0JIHOMMEHHbBIX HANpPsHKEHUN TeHepaTopa U CeTu

Pasznocmu nanpscenuii 2enepamopa u cemu

Oodunaxkosocms nopsoka credosanus @az

8. DnexTpoobopyIoBaHKE CyTHA TOIKHO COXPAHATh pA0OTOCIIOCOOHOCTH MPH JUTHUTEIHHBIX OTKIOHEHHSIX
YaCTOTHI U HANPSDKEHUST OT HOMUHAIBHOTO 3HAYCHUS. Y K&KUTE COOTBETCTBYIOINE HOPMEI Ha JITUTEIEHO
,Z[OHyCTI/IMBIe OTKJIOHCHUA HaHpH)KeHI/ISI B CE€TU OT HOMHUHAJIBHOI'O 3HAYCHUA

OTBeThI:

1.-10% : +6%

2.-5% : +5%

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

4.-10% : +10%

9. B cy1OBBIX 3JIEKTPOIHEPTETUIECKUX YCTAHOBKAX HAPSAY C 3aIIUTaMH OT IMEePETPY3KH, OT TOKOB
KOPOTKOTO 3aMbIKaHHUs U Jp. IPUMEHSIOT 3alIUTy OT 0OphIBa (a3sl. YKaxure Quaep, rae Handomnee
BEPOATHO MPUMEHEHNE 3aIUTHI OT 00pBIBa (hazbl

OTBeThI:

Dunep nuranus ¢ Oepera

®dujnep reHeparopa

®dunep pyaeBOro EKTPONPUBOIA

Dunep MexAy INIaBHBIM U aBAPUIHBIM PaCIPEIEIUTEIbHBIMY IIIUTAMU
dunep Oparmms




®dunep moxkapHOro Hacoca
®dunep Tpanchopmaropa

10. Kareropust TEXHIYECKOTO COCTOSHISI SIEKTPOOOOPYAOBAaHUS IO N3MEPEHHOMY 3HAYSHHIO TOKa
Harpy3K# (B TOM YHUCII€ TOKa BO30YXICHUS DIIEKTPUIECKUX MaliH) /H OIIEHNBAeTCsl HA OCHOBAaHUHT
CPaBHEHUS C €T0 HOMUHAJIBHBIM IHOM WU 33]]aHHBIM I3 3HAYCHUSMU C YIETOM BEITUYUHBI U
MIPOJODKUTEIBHOCTH TIEPETPY3KHU IO TOKY.

[Ipu 5TOM TEXHUYECKOE COCTOSIHHE AIIEKTPOOOOPYAOBAHUS 110 TOKY HArpy3KH (BO30YKISHUS)
OIIEHHMBAETCS KaK «YAOBIETBOPUTEIHHOEY, €CITH

OTBeThI:

In > Inom vy In > [3, HO 3HAYCHHE U TPOJIOJDKUTEIBLHOCTD IEPErPY3KH 10 TOKY HE MPEBBIIIAIOT

JIONYCTUMBIX 3HAYEHUH

In > Inom vmm In > I3, a 3HaUeHUe U (MIIN) IPOJOIDKUTENBHOCTD IEPETPY3KH MTPEBBIIIAIOT JOTYCTHMEIE
3HA4YCHUA

In <Inomwnmu In < I3

KommnuiekT 3aianuii 1MarHOCTHYECKOH padoThI /151 MpoBepKH chOPMHUPOBAHHOCTH
komnerennuu [1K-11 CnocoGen ocymiecTBIATh HabII0IeHHE 32 pab0TOI aBTOMAaTHYECKUX CUCTEM
yIpaBJICHHsI ABUTaTeIbHON YCTAHOBKOM U BCIIOMOTaTeIbHBIMU MEXaHHU3MaMU

1. Kakue tpeboBanus npeabssisiemble K 3ammre CADDC:

l.mosHOTA 3aIUIIEHHOCTH, 2.130UPATEIbHOCTD, 3.0bICTpOACHCTBIE, 4. 9yBCTBUTEILHOCTD,
5.yCTONYMBOCTD K JIEKTPOAUHAMUYECKOMY JIEUCTBUIO TOKA, 6.yCTOMUYNBOCTh K TEPMUYECKOMY
JIEHCTBHIO TOKA, 7.BOCCTAHABIIMBAEMOCTb. A:Bce 7; B:2-5; B: 1-5; I":1-6.

2. CBUHIIOBO-KHCJIIOTHBIE AKKyMYJISITOPHl MOXHO pa3psiKaTbh: 1.0 MJIOTHOCTH 3JIEKTPOIUTA
1,17-1,15 r/ecm? u Hanpsxenus 1,8-1,45 B.; 2.10 nnotHocTH snektponura 1,17-1,25 r/em® n
Hanpsxkenus 1,8-1,75 B.; 3.10 miotHocTH 1ekTponuTa 1,10-1,15 r/cmM? u nanpsoxeHns 1,4-
1,45 B.; 4.10 nnoTHOCTH >ekTponuTa 1,14-1,15 r/ecm® u nanpsoxenus 1,4-1,65 B.

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

3. HannyymmMuy cBOMCTBaMM € TOUKH 3pE€HUS 3HAYEHUH U IPOJOJLKUTEIBHOCTH IIPOBAJIOB
HanpsDKeHUs] HAWTYYIIUMH CBOMCTBaMU 00J1a/1at0T TeHepaTopsl: 1.mapaniesbHoro
BO30Y)XJIE€HMS, 2. TEHEPAaTOPhl C HE3aBUCUMBIM BO30YKICHHEM, 3. TeHEPaTOPbl CMEIIaHHOTO
B0o30yxaeuust ¢ APH, 4. acunxponnsle reneparopel. A: 1; b:2; B: 3;1: 4.

4. B I'PII] enviHBIX BEICOKOBOJIBTHBIX CYAOBBIX JIEKTPOIHEPTETUUECKUX CHUCTEM ITPUMEHSIOTCS
ABTOMAaTUYECKHUE BBIKIIIOYATENM: 1. MacisiHble, 2.BaKyyMHbIE, 3.BO3AYIIHbIE, 4.3]1€Ta30BbIE.

A:3;B5:4,B:1;I":24.

5. UYacrora HAIlpsoOKCHUSL B CETU  3aBUCUT otT:1. MOIONHOCTHU IIPUBOAHOTO ABUIATCIIA
TCHCPATOPHOTO arperara, 2. OT KOJIMYECTBA HOTpe6I/ITeJ'ICI71, 3. xaduecTBa CUCTEMEI B036Y)K,Z[CHI/I$I
ré’eparopa, 4. OT 4aCTOTHI BpalllCHUA I'€HECPATOPHOI' O arperara




A:3;Bb:4;B: 1;I': 1-3.

6. ITpuunHbI KoneGaHUH MOLTHOCTH IIPU HapajliesIbHOM paboTe reHepaTOPHbBIX arperaTos:
l.meprouuecKoe N3MEHEHUE BPALAOIIEr0 MOMEHTA NpUBOAHBIX ABurareneii A I'A,

2.aBTOKOJICOAHUS B CHUCTEME pETyJIMPOBAHUS YaCTOTHl BPAIICHHS IPHBOIHBIX JBUTATEIICH
TeHEepaTOpOB, 3.aBTOKOJICOAHHWS B CHCTEME PETyIUPOBAaHHS BO30OYXKACHHS, 4.MEXaHHUYECKas
WHEPLHS arperaros. A:1,3;5:24;B:4,1': 1,2,3.

7.1 IOAKIIOYEHUS Ha MapajlIebHYI0 paboTy CHHXPOHHBIX T€HEPAaTOPOB CYAOBOM
AIEKTPOCTAHIIMU HeoOXoauMo obecrieunTh: 1. PaBeHCTBO HanpsKEHUH MOIKIII0YaeMOro U
paboTaroliero reuepaTopos, 2. bimskoe coBnageHue 4actot, 3. biuskoe copnaaenue ¢az I/1C,
4.PaBeHCTBO KOA((HUIIMEHTOB MOIIHOCTH.

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

8.. K HopManbHbIM nepexoanbiM pesxxumam CADIC otHocares: 1. myck AL,
2. nepexrouenue A/Jl, 3. BkirrodueHue Tpanchopmaropa, 4.CHHXPOHHU3AIUS TeHEPATOPOB,

6. pexumbl camosanycka AJl mnocine oTkimoueHus k.3. B COOC, 6.pecMHXpOHU3aLUSA

TCHCPATOPOB IMOCJIC OTKIOYCHUA K. 3.

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

9. IuddepennnanpHas 3amuTa IpeJHa3HadeHa st
1 .rammeHus moJist TeHepaTopa, 2.0T 3alIUTHl IIepeXo/ia FTeHepaTopa B ABUTATEIHHBIA PEKUM,
3.JU1s1 31U THI TpaHCc()OpPMaATOPOB, 4.3aIUTH TEHEPATOPOB OT K. 3. B 0OMOTKaX cTaTropa.

A:4,Bb:2;B: 1;T": 3.

10 PexxumMbl paboThl HEHTpanu TpéxdazHbix cyaoBbIx IIC:

1 .M30MpoBaHHas HEUTpallb, 2.1ITyX03a3eMIIEHHAs HENTpaib, 3.CKOMIIEHCUPOBAHHAs HEUTPAJIb,
4. KOPOTKO3aMKHYTasi HEUTpaJb.

A:1,4;b: N3 4; B:4;1: 1,2,

KoMmuiekT 3ajaHnii IMarHOCTHYECKOM PadoThI Jisi NPOBepPKH cHOPMHUPOBAHHOCTH
kommneTenun [TK-24 CriocoOeH onpeensiTh TPOU3BOACTBEHHYIO TPOTPaMMy IO TEXHUIECKOMY
00CITyXKUBAaHUIO, PEMOHTY U IPYTHUM YCIyTraM MPH SKCILUTyaTallluy CyI0BOTO U OEPEroBOro
AIEKTPOOOOPYIOBAHMS M CPEJICTB ABTOMATHUKHU B COOTBETCTBUU C CYIIECTBYIOIUMHU
TpeOOBaHUSIMU

1. KaTteropust TEXHUYECKOTO COCTOSHUS 3IIEKTPOOOOPYIOBAHUS 110 H3MEPEHHOMY 3HAUEHHUIO TOKA
Harpy3ku (B TOM YHCIIE TOKA BO30YXKIEHHS JIEKTPUIECKUX MaIlWH) I OLleHUBAETCSI HA OCHOBAaHUU
CPaBHEHHUS C €TO HOMUHAJIBHBIM JHOM WIIH 337JaHHBIM I3 3HAUEHUSIMU C YY€TOM BEITMYMHBI U
MPOAODKATENBHOCTH TIEPETPY3KHU IO TOKY.

IIpu 3TOM TeXHUYECKOE COCTOSHUE dIIEKTPOOOOPYIOBAHUS 110 TOKY Harpy3Kd (Bo30yKISHUS)
OIICHHMBAETCS KaK «YAOBIETBOPUTEIBHOEY, ECIIN




OTBeThI:

In > Inom unu In > I3, Ho 3HAUEHUE U NPOOONNHCUMENLHOCTb NEPeSPY3KU NO MOK)Y HE NPEeGbIUAION

00Ny CMUMBIX 3HAUEHUL

In > Inom vmu In > I3, a 3HaueHUe U (WIIM) MPOJOJDKUTEIBHOCTD MIEPETPY3KH MPEBBIIAIOT JOMYCTHMEIC
3HAYCHUS

In <Inom vmm In < I3

2. KaTeropust TEXHUYECKOTO COCTOSHUS 3JIEKTPOOOOPYJOBaHUS 10 H3MEPEHHOMY 3HAUCHHIO TOKa
Harpy3Kkd (B TOM YHCIIE TOKA BO30OYKIEHHS JIEKTPUIECKUX MaIllMH) [H olleHrBaeTCsl HAa OCHOBAaHUU
CPaBHEHMS C €r0 HOMHHAIBHBIM [HOM WK 3alaHHBIM [3 3HAUEHUAMU C y4ETOM BEJIMYUHBI U
IPOIOJDKUTENIEHOCTH EPETrPy3KHU 10 TOKY.

[Tpu 3TOM TEXHHMYECKOE COCTOSIHUE 3IEKTPOOOOPYAOBAHHS MO TOKY HATPY3KH (BO3OYKICHHS)
OLIGHUBAETCS KaK «HEYIIOBJIECTBOPUTEIIEHOEY, €CIIH

OTBeThI:

In > Inom unu In > I3, a 3navenus u (uau)npooondcumenbHOCmy nepezpy3Ki npesululaion 00nycmumble
3HaYeHUs

I1 > [noM nnu IH > I3, HO 3HaUYEHHE U TPOJIOJKUTENBHOCTD MIEPErPY3KHU MO TOKY HE MPEBBIIIAIOT
A0IYCTUMBIX 3HAUCHUIN

In <Inom mmm [H < I3

3. Kak OmnpenenuTs MpaBUIbHOCTh YepeAoBaHUs (a3 MOAKIIYAEMOro Kabemst MUTaHus «c Oeperay.
Otsernl: [0 MoKazaHUAM IUTOBOTO BOJBTMETPA;

3aMepUTh METAOMMHTPOM.

Ilo cunxpoHOCKOIYy.

1o ppazoyxazamento na I'PLL

4. M0>XHO JIM UCIIOJIb30BaTh BMECTO yKasaTeneﬁ HAIPSPKCHUA «KOHTPOJIBHYIO naMny»?

OTBeThI:

Her

MosxHo B ceTsx ¢ HanpsbkeHueM 10 400 B
Mo>kHO B ceTsx ¢ HanpsbkeHuem 10 220 B

Bonpoc: Uto Ha3bIBaeTCs 3alIUTHBIM 3aHyJIeHHEM?
OTBeThI:
DIIEKTPUYECKOE COSIMHEHNE METAIUIMYECKUX HETOKOBEAVIINX YACTEN C 3a3€MIIEHHON

HEUTPAIIbIO
DIIEKTPUUECKOE COSTMHEHHUE C 3eMJIEH METAIUTMYECKUX HETOKOBEIYIIIUX YacTei

SJICKTpI/ILIeCKOG COCAUHCHNEC MCTAJNIMYCCKUX TOKOBCAYIIUX YacTeu ¢ 3a3eMJIICHHOU HefITpaJ'IBI-o

5 VkaxuTe 001aCTh TPUMEHEHUS 3AIIUTHOTO OTKITIOUEHUS
OtBernbI:

DJIEKTPUUYECKHE CETH ¢ 000 HENTPAIIBIO
DNEKTPUUECKHE CETH C U30JUPOBAHHON HEUTPAIBIO
DIIEKTPUYECKHE CETH C 3a3€MJICHHON HEUTPAJIBIO

6 Kakas u3 3amuT OTKII0YaeT OJIMH U3 JBYX Mapalie]bHO paboTarOIIUX TeHEPATOPHBIX
arperaToB B ClIy4yae IMpeKpalleHus Mo/layu TormBa (napa)?

OTBeThI:

3ammra 0T 00paTHON MOIIHOCTH

3amuTa OT Neperpy3Ku

3amuTa OT TOKOB KOPOTKOI'O 3aMbIKaHUS
3amuTa OT HOHMKEHUS HATIPSKESHUS
3amuTa OT BHYTPEHHUX MOBPEXKACHUM
3aimuTa OT HOBBIIIEHHSI YaCTOTHI

7 Kak yacTo TpeOyIOT MPOU3BOINUTH 3ayCK aBAPUIHOTO T€HEPATOPHOTO arperara ¢




00ecTOYNBaHNEM TTIABHOTO PACIPEIEIUTEIBLHOTO IUTA U MPUEMOM HArpy3Ku?
OTBeThI:

1 pa3 B 6 MecsI1IeB

1 pa3 B roz

1 pa3 B mecs1g

1 paz B 7 - 10 nuei

8 [Ipu mapannenbHoOi paboTe MepBbIl TeHEePaTOPHBI arperat padoraer ¢ Ko3dduuueHTom
motHoctr 0,9, a Bropoii - 0,8. Kakoii n3 renepaTOpHBIX arperatoB pacxoayeT OoJIbIle TOTUINBA,
€CJIN IIOJIHBIM TOK Harpy3Ku y FeHepaTOpOB OAMHAKOBBIN?

Karteropuu: BaxTeHHbIII MEXaHUK

Tun Bonmpoca: BeiOop 01HOTO O0TBETA (MEPEKIIOYATEND)

OtBeTnI:

['eneparop 1
I'eneparop 2

9. B nporrecce pa3psia moJHOCTBIO 3apakeHHON akkymyssiTopHoi 6atapeu 10 KH 45 Gatapes
pa3psbkasch TOKOM 5,5 A U uepe3 5 4acoB HANPSDKEHUE €€ CHU3HUIIOCH J10 KOHEYHOU JOMYyCTUMOMN
BEJIMYUHBI.

Kakoe pemienue 10KHO OBITH IPUHSITO?

OTBeThI:

Crnenyet 3aMeHUTH O6aTapero

Heo6xoauMo 10IUTh 3JIEKTPOTUT

CrnenyeT npo0JLKUTE pa3psan 6atapeu

Crienryer 3apsiauTh 6arapero

Crnenyert crenarh nepepbiB U MPOJOJLKUTE pa3psan 6atapeu

10. Kakue neficTBsI HEOOXOAUMO MPENIPUHSATH, €CIIU MOITYIPOBOJHUKOBBIN ITpeodpa3oBartes ¢
€CTECTBEHHBIM OXJIQKJICHHEM TIeperpeBaeTcs?

OtBeTsI:

YMeHbIINTh Harpy3Ky IpeodpazoBaTes

VYIIydmuTh yCia0BUsL €CTECTBEHHOT'O I0CTYIa BO3AyXa

[TprMeHHUTh UCKYCCTBEHHYIO BEHTUJISIIHIO

ITprMeHNUTH BOISIHOE OXJTAXKACHUE

[IIxama oneHMBaHUS KOMILIEKCHOTO 3aJIaHUs

Ouenka (0ay1b1) Kpurepumn ouenkn

5 6anno08 «omauyHo»
He menee S nmpaBUIBHBIX OTBETOB

4 6anna «xopowo» He meHee 4 npaBuabHbIX OTBETa

3 6anna «ydoenemesopumesnibHO»
He MeHnee 3 npaBuiIbHBIX OTBETA

2 6anna «Heyd06s1emeopumesibHO» 2 ¥ MeHblUe NPaBUIbHbIX OTBETA







