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MoH1 O1IEHOYHBIX CPECTB JTUCHMILTUHBI (MOTYJIs1)

> XapaKTepUCTHKA Pe3yJIbTATOB 00y4eHHS 10 JMCUHUILINHE

Kon n YPpoBeHb 0CBOEHHSI KOMIIETEHIMH
HAHMMEHOBA
Jdranbl
HHE
(MHIUKATOPBHI)
KOMIIETEeHII Huorce . . .
0CBOCHMS Ilopozoswiii IIpoosunymutii Buicoxuii
UM (4aCcTH . nopo208020
KOMIIeTeHIH
KOMIIETEeHI]
HH)
SHATD: @parmentap  [O0mue, HO HE Chopmupoann  |[ChopmupoBan
COBPEMEHHYIO HbIC 3HAHUS O |CTPYKTYPUpPOBA  |bI€, HO HbIC
HIIEMEHTHYIO 0a3y |[COBPEMEHHOW [MHBIE 3HAHUSA O  [COJEpIKALUE CUCTEMAaTUYECK
peNeiHOM 3alUThl JIEMEHTHOM  [COBPEMEHHOM OT/I€JIbHBIE ve 3HaAHUS O
M aBTOMAaTUKH. 0a3e peneiHol PrIeMeHTHOH 0aze |[mpoOesbl 3HAHUS OCOBPEMEHHOM
BaIATHI U pEeJIETHOM 3aIlUThI|COBPEMEHHOMN DIIEMEHTHOM 0ase
ABTOMATUKHU. |1 aBTOMATHUKH. PIEMEHTHOM 0a3ze [pesieiHon
peIeHHON 3alUThIB3AIINUTHI U
1 aBTOMATUKH.  |[ABTOMATHKH.
YMETD: HactuuHo B nenom CdhopmupoBan
BBIIIOJIHATH PACYET (OCBOCHHOE YCIIEIIHO, HO He B emom HOE YMEHHE
YCTaBOK PEJIEMHON |[yMEHHE CHCTEMAaTUYECKHU |yCTICIIHBIE, HO  |[BBIIOJHATH
BaIUTHI. BBITIOJTHSATH OCYILECTBIISIEMBI € [CO/IepKAIINe pac4€T ycTaBOK
pacy€T yCTaBOK [yMEHUS OT/CIIbHBIC peneiHou
penenHon BBITIOJHATH pacU€TIPOOETbl YMEHHUS [3AIUTHI.
3aIUTHL. YCTaBOK PEJICHHOM BBIIOJIHATH
Kommneren 3aIUThI pacy€T yCcTaBOK
nus [MK-2 ' N
penenHon
3aIINTHI.
BJIAIETD: ®parmeHnTap B nenom B nemnom YcremHoe u
COIIOCTABJICHUEM U |[HOE YCIICILIHOE, HO HE [yCIEIIHOE, HO CUCTEMAaTUYECK
AQHAJIM30M |[IPUMEHEHHE |[CHCTEMATHYECKO € [CoAeprKaliee 0€ NIPUMEHEHHE
0coOeHHOCTeH HABBIKOB [IPUMEHEHNE OT/IENbHBIE HAaBBIKOB
(YHKIIMOHUPOBAH [COTIOCTaBJIEH |HABBIKOB MpoOeITbI COINOCTABIICHHUS U
14831 Vs U aHalu3a |COMOCTABJICHUS U |[IPUMEHEHUE aHanIM3a
CYIIECTBYIOIMX  [0COOCHHOCTE ¥ [aHAIHM3a HaBBIKOB 0COOEHHOCTEM
CXEM peIIeHHON (GyHKIHOHUD  [0cOOEHHOCTEH COTIOCTaBJICHUA U |[(DYHKIIMOHUPOB
3aIUTHI U |[OBaHUS (YHKIIMOHUPOBA |[aHAJIM3A aQHUs
ABTOMATHUKH. CYILLIECTBYIOI |[HUS 0coOeHHOCTeH CYILLECTBYIOIU X
NX CXEM CYIIECTBYIOMMX |QYHKIIMOHUPOB  [CXEM peJeiHOM
penenHon CXEM pEJIeHHON  [aHUsA 3aIUTHl U
3aIUTH U 3aIUTHI 1 CYIIECTBYIOIMUX |[aBTOMATHKH.
AQBTOMATHUKHU. |[aBTOMAaTHKH. CXEM pelernHOon
BaIUTH U

ABTOMATHKU.




KoMmneren
nusa ITK-8

SHATD: ocHOBBI
[peNeHON

DparmeHTap
HBIE 3HAHUS 00
OCHOBAx

Oo01111e, HO HE

CTPYKTYypHUpOBa
WHBIE 3HAHUSA 00

CdopmupoBanH
bIe, HO
coJIepIKaIIHe

CdopmupoBan
HBIC
CHCTEMaTH4YeCK




3aIUThI 1 penenHon OCHOBAaX PEJICHHOM] re 3HaHUS 00
ABTOMATUKH JIMHUWA [3AIUTHI U 3allUTHl U OTACIBHBIC OCHOBax
SIEKTpoIepeiay, |[aBTOMATUKHM  [ABTOMATHKH MPOOEIBI SHAHUA | oo
TpaHchopmaTope B, [THHUN TTUHUN 00 3aIIUTHI U
IBUTaTENEH; bekTporepe  prektpornepenay [OCHOBaX ABTOMAaTUKH
[IPUHIUTIBI nad, 3 PCICHHON SAMHTBY i
e CTBUS TpaHcdopMar [TpaHcdopmarop |1 ABTOMATHKH QIIeKTpornepea 4,
COBPEMEHHBIX OpOB, oB, nBurateneii; [AHAN Tpanchopmaro
YCTPOWCTB NBUTATENCH;  [IPUHLIMAIIC OMICKTPOLCPENAT o uraTeneii;
pENEHON 3aIUTHl  [[IPUHLIUIIE neicTBuUs [IPUHIUIIE
1 aBTOMATUKH. NenCcTBUA COBPEMEHHBIX Tpatcgop MATODy eficTBus
COBPEMEHHBI X [yCTPOUCTB OB, IBUTATCIICH, COBPEMEHHBIX
YCTPOMCTB [pENEHHON 3a1UThI [TPUHIIIIIC YCTPOMCTB
penenHon 1 aBTOMAaTHKHU. AACUCTBHS penernHou
3alUTHl U COBPCMCHHDIX 3alUTHI U
AQBTOMATHUKH. YCTpOHCTB AQBTOMATHKH.
pEeNeHON 3aIUThI
151
AQBTOMATHUKH.
YMETh: HactuuHo B nenom B nenom CdhopmupoBan
COCTABJISITh CXEMBI |OCBOCHHOE YCIIEIIHO, HO HE  [yCHIEUIHbIE, HO  |[HO€ YMEHHE
I [YMEHHE CUCTEMAaTUYECKH |COAEpIKaAIIUE COCTaBIISITh
3aIUTHI OT |COCTABIIATh OCYIIECTBIISIEMBI € [0T/ICJIbHbIC CXEMBI IS
ABAPUIHBIX CXEMBI 151 YMEHUS MpOOEIIbl YMEHUS [3aIIUTHI OT
[PEKUMOB 3aIUTHl OT COCTABJISITH CXEMBI|COCTABJISITH CXEMbIABAPUHHBIX
TpaHcGopMaTopo B, [@ABAPUITHBIX JUTS 3aL0UTHL OT |11 3aIUTHI OT  [PEXKUMOB
IBUTaTENeH, IMHUAN [PEKUMOB ABApUIHBIX ABapUIHBIX TpaHcpopmaTo
hlieKTporiepenad. (TpaHchopMaT [peKUMOB PEXKUMOB OB, IBUTATENEH,
OpOB, TpaHchopmaTtop [TpaHchopmaTop [TUHUHN
nBUTATENE,  |OB, IBUraTeNeil, |0B, IBUraTeseil, PIeKTpomepena 4.
TTMHUN TTAHUN JTMHUN
DIIEKTPOIIEpE  PIEKTPOIIepeay  [PIEKTpolepenay
nad.
BJIAJIETD: O®parmenrap |B menom B niei1om Y cremnHoe u
YCOBEPILIEHCTBOB  [HOE YCTIEIITHOE, HO HE  |yCIEenIHOE, HO CUCTEMaTUYECK
AHUEM [PUMEHEHUE  [CHCTEMATHYECKO € [comeprKallee 0€ IPUMEHEHHE
CYIIECTBYIOIINX  |HABBIKOB [MPUMEHCHHE OTIeNTbHBIC HAaBBIKOB
CXEM peIIeHHON YCOBEPILIEHCT |HABBIKOB MpOoOEITbI YCOBEPILIEHCTB
3aIUTHI U [BOBaHHS YCOBEPIIEHCTBO  [MpHMEHEHHE OBaHUS
ABTOMATUKH CYILLIECTBYIOI [BaHUS HABBIKOB CYILLECTBYIOIIU X
paboToit C [ux cxeM CYLIECTBYIOIINX  |yCOBEPIIEHCTBO |CXEM PEJIEHHON
TEXHUYECKON peneitHoi CXEM peneiHON  |BaHms 3aIUTHI U
MTEepaTypoil. 3aIUTH U BaIUTH U CYIIECTBYIOIMX |[ABTOMaTHKU
ABTOMATHKH ABTOMATHUKH CXEM penef/'[H()f/'[ pa60T0171 C
paboToii ¢ paboToii ¢ 3aIIUTHI 1 TEXHUYECKON
TEXHUYECKON (TEXHUYECKOMN ABTOMATHKH JIATEpaTypOil.
JINTEPATYpPOil. [TUTEpPaTypOil. paboToii ¢
TEXHUYECKON
IIATEPATYpPOIl.




2. Ilepeuenn

OICHOYHBIX

KOMIIETEHIIUH B PaMKax JUCIHUIINHDBI

CPeACTB Ui KOHTPOJIA

chopmupoBanHoe™

2.1 OHCHO‘IHLIE? CpCaACTBa I IMMPOBCACHUA TCKYIIICTI'O KOHTPOJIA YCIICBACMOCTH .

> KOMIUICKT 3a/IaHu# JJIs1 BBIMOJIHEHUS TaOOPaTOpHBIX paboT;

>  KOMIUIEKT 3aJJaHAN JUJIS TPAKTUYECKUX 3aHATHH;

> TUIOBBIC 3aJaHUAd II0 BapuaHTaM JJIsd BbIIIOJHCHUS pacquHo-rpa(queCKoﬁ

paboTHI;

>  TUINOBBIC 3aJIaHU 110 BapuaHTaM IJIA BBIIIOJIHCHUA KOHTpOJILHOfI pa6OTBI.

2.2 OueHOYHbIE CpEACTBA JJisi MPOBEICHUS NPOMEKYTOYHOM aTTecTanuyd Io
JTUCIUTUIMHE (MOYJI0), B TOM YHciie KypcoBbIM paboram (mpoektam)/ HUP B hopwme:

> 3K3aM€EHa.
Ilepeyenn Jrtansl GopMHPOBAHUA OueHo4HbIC CPeCTBA
KOMIIeTEeHLM i (MHAUKATOPBI OueHovHbIe cpeaCTBA NMPOMEKYTOYHOH
(4actu AOCTHKEHM ) TeKYILero KOHTPOJIA arrecTauuu
KOMIIETE€HIIMH) KOMIIeTeHI[H i
3HATD: coBpeMeHHY10 Samanms [1P, 3ananus JIP,
hIIEMEHTHYIO 0a3y peneitnoil [PacueTHo-rpaduueckas
3aIlUTHl U aBTOMATUKH. paborta, Kontponbnas
pabota
Samanus [1P, 3amanus JIP,
PacueTHO-Tpaduueckas
Komnerennusi [YMETD: BoinonHsATE pacuér [pabdoTa, KonTposbHas DK3aMeHaIMOHHbIE
MK-2 YCTaBOK pesIeHON 3alMThl. [paboTa OuIIeTHI
BJIAJIETH: Samanus 1P, 3aganusg JIP,
COIIOCTABJICHUEM u [PacueTHo-Tpaduueckas
aHaJIN30M OCOOEHHOCTE  [pabora, KonTponbHas
(yHKIIMOHUPOBAHUS pabota
CYLIECTBYIOIUX CXeM
[PENENHON 3alUThl U
AQBTOMATHKH.
SHATD: Saganus I1P, zamanms JIP,
OCHOBBI peJIeiiHOM 3aIuThl U [PacueTHO-Tpaduueckas
AQBTOMATUKH JIMHUN paborta, KonTponbHas
pIIEKTpoIepead, pabota
Komnerenuns TpanChOp I\EE_ITOPOB’ DK3aMeHaIOHHbIE
K-8 ABUTaTENeH; NPHHIATIbL SyeTEL
NEICTBHSI COBPEMEHHBIX
YCTPOMCTB peleHHOM
3alllUTHl U aBTOMATHKH.
VMETDb: coctaBmsats cxemnl [3aganuns I1P, 3aganns JIP,
U1 PacueTHO-Tpaduueckas




pabora, KontponbHas

3aIUTHI OT aBAPUHHBIX pabota
PEKUMOB TpaHCPOPMATOPOB,
IBUTATEIICH, JIMHUN
DIIeKTponepeay.

Sananus [1P, 3aganus JIP,
BJIAJIETD: PacuetHo-rpaduueckas
YCOBEPIIEHCTBOBAHUEM paborta, KontponbHas
CYILIECTBYIOIINX cxem [paboTa

pENeHHON 3alUThI U
ABTOMATHUKH pabOTOM ¢
TEXHUYECKOHN JTUTEPaTypOu.

3. KpHTepI/II/I H ImIKaJa OInCHUBaHHUA 3aI[aHI/Iﬁ TEKYHIETro KOHTPOJIA 3HaHHﬁ,
yMeHHﬁ, HaBbIKOB

3.1 Kputepuu u mikana oreHUBaHUS MPAKTUYECKUX padboT

C uenplo pa3BUTUSL YMEHUN U HAaBBIKOB B paMKax (POPMUPYEMBIX KOMIIETEHLIUN T10
OUCLMIUIMHE TPENONAraercs BbIIOJHEHUE MPAKTUYECKUX padoT, YTO MO3BOJISET
pacUIMpUTh IPOLIECC TNO3HAHUSA, PACKPHITh [OHMMAHHWE IPUKIAAHOW 3HAYUMOCTH
OCBaMBaeMOM JUCLUIUIMHBI.

[lepedenb nmpakTHUECKUX PabOT, ONMKUCAHKUE MOPSIJIKA BHIMOIHEHUS U 3aIUThI pa0OTHI,
TpeOOBaHMI1 K pe3ysbTaTam padOoThl, CTPYKTYPE U COAECPKAHUIO OTUETA U T.I1. IPEJCTABJIECH B
METOAMYECKUX YKa3aHUSAX MO JUCIHUIUIMHE.

Komnerennusi CnnocodHocTh 00padaThiBaTh pe3yJbTaThl IKCIEPUMEHTOB, GopMupyemMas u
OllCHNBaeMasi HA MPAKTHYeCKHUX padorax
YpoBeHb c(hopMUPOBAHHOCTH ITANA KOMIETEHIHH
3nanuit Ymenuu HasbikoB Kpurepun ouenusanns

CdopmupoBanuu € [CHopMUpOBAHHOE  [VemenrHoe u 3amaHre  BBIMIOJHEHO TOJHOCTBIO U
CUCTEMAaTUYECKUE |[yMEHHE BBINOJHATh |cpcTeMaTHyeckoe  [IPaBUiIbHO. OTYeT MO NIPaKkTUYECKOU
3HAHUS O pacy€T ycTaBOK pUMEHEHNE paboTe TMOATrOTOBJIEH KayeCTBEHHO B
COBPEMEHHOM peNeiHOM 3alUThl.  |HaBBIKOB COOTBETCTBUM C TpeboBaHusmHu. [TonHOTA
DJIEMEHTHOH Oase COIIOCTABJICHUS U OTBCTOB Ha BOIIPOCHI IMpETIOAaBaTCIIsd IMPU
PENEHHON 3a1UThI AHaATU3a 3amuTe paboTHhI.
1 aBTOMAaTHKH. 0COOCHHOCTEH

(G YHKITMOHUPOBAHH S

CYILIECTBYIOIINX

CXEM peJIeHHON

3AIUTHI U

ABTOMATHKH.

3asaHue BBIMIOJIHEHO MOJHOCTBIO, HO HET

CdopmupoBanuu €,|B 11e710M ycIenHeie, TOCTAaTOYHOTO OOOCHOBAaHMSI WU TPHU
HO COJIEpKalllie  [HO COJAEpIKallue B 1enom ycrneniHoe, [BEpHOM peleHnn JOMYIIEHA
OT/IETTbHBIE OT/IeTTbHBIE TIPOOENTBI [HO COJIepIKaIee HE3HAYUTEIIbHAS ommoOKa, HE
MPOOEIbI 3HAHKS O [yMEHHUS BBITIONHATh  [OTACTbHBIC TPOOEIIBI [BIHUSIOIIAS Ha MPaBUIIbHYIO
COBPEMEHHOM pacy€Tr yCTaBOK MMPUMEHEHUE MOCTIEI0BATEIbHOCTh paccyxaeHuil. Bcee
HIIEMEHTHOM 0a3e  |pesieiiHON HAaBbIKOB TpeOOBaHUs, IPEIbSIBIIEMBIE K




pENIECHHON 3aIUThI
11 ABTOMATUKU.

3alllUTHI.

COITIOCTAaBJICHHUSA U
aHaJIM3a
0COOCHHOCTEH
(YHKIITMOHUPOBAHH 5
CYIIECTBYIOIINX
CXEeM pejieiHON
3alllUThl U
AQBTOMATHKH.

paboTe, BBITIOJIHEHBI.

Oo01111e, HO HE
CTPYKTYpUPOBaH
HEBIC 3HAHUS O
COBPEMEHHOMN
HJIEMEHTHOM 0a3e
pEIECHHON 3aIUThI
1 aBTOMATHUKH.

B nienom ycnemxo,
HO HE

. CHCTEMAaTUYEeCKH
OCYLIECTBIISIEMbIE
YMEHUS BBITIOJIHSTH
pacy€T yCTaBOK
pENEHHON 3alUThI.

B nenom ycnenisoe,
HO HE
CHCTEMaTHYECKOe
[PUMCHCHHE
HABBIKOB
COIIOCTABJICHUS U
aHaIM3a
0COOCHHOCTEMH
(yHKIIMOHUPOBAHU 5
CYIIECTBYOIINX
CXEM pelernHON
3alUThI U
ABTOMATHKH.

3aaHusl  BBINOJHEHBI  YaCTUYHO  C
ommOKamMu.  JleMOHCTpHUpyeT cpeaHuit
YPOBEHb  BBINOJHEHUS  3aJaHUsl  Ha
[PAKTUYECKYyl0 paboTy. bBonbmMHCTBO
TpeOOBaHUH, MPEABSABISAEMBIX K 33/IaHUIO,

BBITIOJTHCHBI.

dparMeHTapHbIC
3HAHHUS O
COBPEMEHHOU
HJIEMEHTHOM 0a3e
peeHHON 3aIUThI
1 aBTOMATHUKU.

YacTUYHO OCBOEHHOE
YMEHUE BBIITOJIHATh
pacyér yCcTaBoK
pENEHHON 3alUThI.

dparmMeHTapHOE
[IpUMEHEHHE
HABBIKOB
COIIOCTABJICHUS U
aHaJIM3a
0coOeHHOCTEeH
(yHKIIMOHUPOBAHH 5
CYIIECTBYIOIUX
CXEM pelernHON
3alUThI U
AQBTOMATHKH.

3aﬂaHI/Ie HC BBIIIOJTHCHO

Komnerennuss Crioco0HOCTH HCIOJIBL30BATH TEXHHYECKHE CPEACTBA JJIs1 H3MEPeHUsI H KOHTPOJIS
OCHOBHBIX IAPAMETPOB TEXHOJIOTHYECKOro npoiecca, popMupyemMasi 1 oleHuBaeMasi Ha
NPaKTHYeCKUX padorax

YpoBeHb chOPMHUPOBAHHOCTH ITANA KOMIIETEHIHH

Kpurepun oneHuBanus

3nanuii Ymenui HaBbikoB
CdopmupoBaHHOe  [YcIElIHOE U 3ajaHue  BBINOJIHEHO IIOJIHOCTBIO U
YMEHHE COCTABJIATH [CHCTEMATHYECKOE  |[MpaBHiIbHO. OTYET MO NPAKTHYECKON
CXEMBI JIJIs 3alIMThl  |[IPUMEHEHUE paboTe MHOATOTOBIEH KAueCTBEHHO B
Cdopmuposarny ¢ (0T ABBAPHHHBIX HAaBBIKOB COOTBETCTBUM C TpeboBaHusMHU. [TomHOTA
cHCTeMaTHueckue |[PEKUMOB YCOBEPILIEHCTBOBAH |OTBETOB HA BONPOCHI IIPENOAABATENS IIPU
sHAHMS 06 OcHOBax TPAHC(POPMATOPOB,  [Ms CYIIECTBYIOLIUX [3AIUTE pabOTHI.
pelIeiiHOM 3amuThl [ABUTATENeH, THHUH  CXeM pellelHOu
1 aBTOMATHKHU DIIEKTponepeay. 3aIUTHI U

TIMHUN
DIIEKTpoIIepeaay,
Tpancopmarope B,
JIBATATEIICH,
MPUHIUIIC
nencTBUA
COBPEMEHHBIX

ABTOMATHUKH pabOTOM
C TEXHUYECKON
JIATEPATYpPOil.




YCTPOMCTB
pENEHHON 3alTUThI
141

ABTOMAaTHKH.

CchopmupoBanuu e,
HO cojepKallne
OTJIeTIbHbIE
poOeIbl 3HAHUS 00
OCHOBAaX PEJECHHON
3alUTHI U
ABTOMATUKH JIMHUI
QIIeKTpornepesay,
TpaHcGopmMaTopo B,
IBUTATEIICH;
[IPUHIIHIIC
nercTBUA
COBPEMEHHBIX
YCTPOMCTB
pPENEHHON 3alUThI
1 aBTOMATHKH.

B nenom ycneussle,
HO co/IeprKalue
OTJeNIbHBIC TIPOOEITBI
YMEHHUSI COCTaBIISITh
CXEMBI JIJIS 3aIUThI
OT aBaApUMHBIX
PEXKUMOB
TpaHcpopMaTopoB,
BUTATEIICH, TUHUMN
QIIeKTponepeay.

B nenom ycnensoe,
HO coJieprKariee
OTJIeJIbHbIE POOETIBI
[IPUMEHEHHE
HaBBIKOB
YCOBEPILIEHCTBOBAH
WSl CYIIECTBYIOIINX
CXeM peJieiHON
3allUTHl U
AQBTOMATHUKH paboOTOi
C TEXHUYECKOMN
NIUTEpaTypoOu.

3aﬂaHI/Ie BBIIIOJIHCHO ITOJIHOCTBIO, HO HCET]
JOCTATOYHOI'O 00OCHOBAHHS HIIH IIpu

BEPHOM pelieHnn JOIyILIEHA
HEe3HauUTeIbHasl omuoka, HE
BIIMSIOLLAS Ha IIPaBUJIbHYIO

[I0CIIEI0BATENBHOCTL pacCykAcHU. Bcee
TpeOOBaHUs, TMpenbsIBIIEMble K padoTe,
BBIIIOJIHCHBI.

OO0mrue, HO HE
CTPYKTYpUPOBaH
HBIC 3HAHUS 00
OCHOBAaX peJeHHON
BaIUTHI U
ABTOMATHKH JIMHUH
BIIeKTpornepeaay,
TpaHchopmaTopo B,
IBUraTeNICi;
[TPUHIIHIIC
neicTBUs
COBPEMEHHBIX
YCTPOMCTB
pENEeHHON 3alUThI
1 aBTOMATHUKHU.

B nenom ycnemixo,
HO HE
CHCTEMaTUYECKU
OCYLIECTBIIsIEMbIE
YMEHUS COCTaBIISATh
CXEMBI JJIs1 3aLUThI
OT aBapHUIHBIX
PEXKUMOB
TpaHc(hOpMaToOpoB,
nBUTaTeNIeH, TMHUHN
PIIEKTpOoIepeIay.

B nenom ycnenisoe,
HO HE
CUCTEMAaTHYECKOE
[IPUMEHEHHE
HaBBIKOB
YCOBEPILIEHCTBOBAH
WSl CYIIECTBYIOIINX
CXEM pelernHON
BaIUTH U
AQBTOMATHUKH pabOTOi
C TEXHUYECKOM
JIUTEPaTypON.

3amaHusi  BBIMOJHEHBI  YAaCTUYHO  C
ommnOKkamMu. J[eMOHCTpUpyeT cpeaHuit
YPOBEHb  BBIMOJHEHUS  3aJlaHusl  HA|

NpakTUYECKyl0 paboTy. bonbmMHCTBO
TpeOOBaHU, MPEIbABISEMBIX K 3a/IaHUIO,
BBITIOJTHEHBI.

dparMeHTapHbIE
3HaHUS 00 OCHOBAx
pENEeHHON 3aIUThI
1 aBTOMaTUKHU
TTMHUN
pIIeKTpornepeaay,
TpaHchopmaTopo B,
IBUTaTeNICH;

JacTUIHO OCBOSHHOEC
YMEHUE COCTABIISTh
CXEMBI IS 3aIUThI
0T ' aBapUIHBIX
PEKUMOB
TpaHcGopMaTopos,
BUTATEJICH, IMHUHN
DIIEKTpOIIepeIay.

DparmMeHTapHOE
MMPUMEHEHHE
HaBBIKOB
YCOBEpIIIEHCTBOBAH
WSl CYIIECTBYIOIINX
CXEM peeiHON
3allUTHl U
ABTOMATUKH padOTOMN
C TEXHUYECKOMN

3aaHye He BEIIOJIIHEHO




MPUHITATIC

e CTBUS
COBPEMEHHBIX
YCTPOMCTB
pEICHHON 3aIUThI
1 aBTOMATHKH.

JIATEPATYPOil.

3.2 Kputepun u nikajia oleHHBaHUS 1a00paTOPHBIX paboT

C uenbio pa3BUTHS YMEHUH M HAaBBIKOB B paMKaX (POPMHUPYEMBIX KOMIIETEHIHI 1O

TUCITUIUIMHE TPEJIOJIaraeTCsl BBITIOJHEHWE JabopaTOpHBIX pador,

pacIMpuUTh

nporiecc

TMO3HaHMS,

OCBanBacMoOU JUCITHUITIINHBI.
HepequL na6opaTopHI>1x pa60T, OIIMCAHHUC ITOPAAKA BBIIIOJIHCHHUA U 3alITUTHI pa6OTBI,
Tp€6OBaHI/II>’I K pe3yJjibTaTaM pa6OTI>I, CTPYKTYPC U COACPKAHNIO OTUCTA U T.II. IIPCACTABJICH B

PACKpBITh TMOHMMAHHWE MPUKIATHON

MCTOANYCCKUX YKA3aHUAX 10 JUCHHUIIIINHC.

9qTO IIO3BOJIACT
3HAaYUMOCTH

Komnerennusi Cnocod0HocTh 00padaThbiBaTh pe3yJibTaThl IKCIEPUMEHTOB, opMupyeMasi u
olleHMBaeMasi Ha J1adoOpaTOPHBIX padorax

YpoBeHb ¢chOPpMHUPOBAHHOCTH 3TANA KOMIIETEHIIMHU

Kpurepun oueHuBanusi

3uanmii Ymennii HaBbikoB

CdopmupoBannsl € (CHopMUPOBAHHOE  [Vermemuoe 1 3amaHre  BBINIOJIHEHO  TOJHOCTBIO |
CUCTEeMAaTUYECKUE [yMEHHE BBITIONHATh  |cHCTEMATHYECKOE MPaBUIBHO. Ortuer o
3HAHUS O pacy€T ycTaBOK pUMEHEHNE 1abopaTOPHOMN/TIPAKTUUECKON pabore
COBPEMEHHOM pENeHHOM 3aIUThL.  |HaBBIKOB MOATrOTOBJICH Ka4eCTBEHHO B
HJIEMEHTHOI 0aze COMTOCTABIICHUS U COOTBETCTBUU ¢ TpeOoBaHusiMU. [lomHOTA]
peNeiHOM 3aIIUThI aHaIN3a OTBETOB Ha BOMPOCHI MpenoaaBaTels Mpu
I aBTOMATHUKU. 0COOCHHOCTEH 3aIuTe padoThI.

(GYHKIIMOHUPOBAHH S

CYIIECTBYIOIIHX

CXEM peeHHOU

3aIIUTEI U

ABTOMATHKH.

CdopMHupoBaHHBI
e, HO CoJiepIKallne
OT/ICITHHBIC
MPOOEIbI 3HAHUSI O
COBPEMEHHOM
DIIEMEHTHOM 0aze
pENIECHHON 3aIUThI
U aBTOMATHKH.

B nemom ycnemssle,
HO COZepKallue
OT/IETTbHBIE TIPOOEITHI
YMEHUS BBITIOJIHATh
pacu€T yCTaBOK
PENEHHON 3alUTHI.

B nenom ycnemxoe,
HO COJEpIKallee
OT/IeTbHBIC TIPOOEIBI
[IPUMEHEHUE
HAaBBIKOB
COITIOCTABJICHUA U
aHaIn3a
0COOEHHOCTEH

(G YHKITMOHUPOBAHH S

CYILIECTBYIOIINUX

CXEM peJeHHON

3a)IaHI/Ie BBIIIOJIHEHO ITOJIHOCTBIO, HO HET
JO0CTAaTOYHOI'O 00OCHOBaHHUS HIIH Ipy|

BEpHOM peIIeHUN JIOTTyIIIeHa
HE3HAYUTEILHAS OIIMOKa, HE
BIIASAIOLIAS Ha MPaBUIILHYIO

[10CJIEIOBATEILHOCTL pacCyxkaeHuil. Bee
TpeOoBaHUs, NpeAbsBIsIeMble K padoTe,
BBIITOJTHCHBI.




3allUThl U
ABTOMAaTHKU.

OO61ue, HO HE B nenom ycnemno, B rienoM ycreniHoe, [3aJaHus  BBINOJHEHBI  YaCTHMYHO  C
CTPYKTYPUPOBAaH  [HO HE HO HE ommnOKkaMu.  JIeMOHCTpHPYET  CpEeaHHA
HbIC 3HAHUS O CUCTEeMAaTUYECKU CUCTEMAaTUYECKOE  [YPOBEHb  BBINOJHEHUS  3aJaHHUS  Ha
COBPEMEHHOM OCYHIECTBIIIEMBIE  [IPUMEHEHUE MabopaTOPHYIO/TIPAKTUIECKYI0  padoTy.
HIIEMEHTHOM 0aze |[yMEHUS BBINONHITH |[HABBIKOB bonpmmMHCTBO TpeOoBaHUM,
[PENEHHON 3alUThl [pacYET YCTAaBOK COIIOCTaBIIEHUA U [PENbABISIEMBIX K 3aJJaHHIO,
11 aBTOMATUKH. pelieiHOM 3alIUThl.  [aHanHU3a BBHITIOJTHEHBI.

0COOEHHOCTEH

(yHKIIMOHUPOBAHU 5

CYLIECTBYIOIIUX

CXEM peNenHON

3allUTHI U

AQBTOMATHUKH.
@parmenrapubie  HacTH4HO OCBOEHHOE |(DparMeHTApPHOE 3a/iaHue He BBITOJIIHEHO
3HAHUS O YMEHHE BBINOJIHATE  [[IPUMEHEHHUE
COBPEMEHHOM pacuéT ycTaBoK HaBBIKOB
DJIEMEHTHOM 0a3e  [peseiiHOM 3alUThl.  |[cOMOCTABJICHUS U
pEJICTHOM 3aIUThI amamsa
1 aBTOMAaTHKH. 0COOEHHOCTEH

(yHKIIMOHUPOBAHU 5

CYLIECTBYIOIIUX

CXEM peNernHON

3aIUTHI U

AQBTOMATHUKH.

Komnerenuusi Cnoco0HOCTH MCIOJIB30BATh TEXHNYECKHE CPEICTBA VIS H3MePeHHUs U KOHTPOJIA
OCHOBHBIX NAPAMETPOB TEXHOJIOTHYECKOr0 nmpouecca, popmupyemasi U onieHMBaemMasi Ha
JadopaTopHbIX padorax

YpoBeHb c(hOpMHPOBAHHOCTH 3TANA KOMIIETEHIIUH Kputepunu oneHuBanus
3unanuit Ymenuu HaBbIkoB

CdopmupoBanHoe  |YcCIenHoe u 3ajaHie  BBIMIOJIHEHO  TOJIHOCTBIO U
YMEHHUE COCTABJIATh |[CUCTEMAaTUYeCKOe  [MpaBWiIbHO. OTYeT 1O NPAKTUYECKOH
CXEMBI JIJIS 3alIUTHl  [IPUMEHEHNE paboTe TMOJATOTOBJIEH KAadyeCTBEHHO B
OT aBapUITHBIX HABBIKOB COOTBETCTBUU ¢ TpeOoBaHusiMu. [lomHoTta

ChopMupoBaHHKI € [PEKUMOB YCOBEPIIIEHCTBOBAH |0TBETOB Ha BOMPOCHI MPEMNOAaBaTelis Mpu

cUucTeMaThyeckue [TPaHCPOPMATOPOB, |UsI CYIIECTBYIOIIMX [3alIUTE PabOTHI.

3HaHus 00 OCHOBAaX [IBUTATEINICH, IMHUN  |CXEM pEelIeHHON

peJ‘[eI‘/’IHof/’[ 3amuThl PJICKTponepenay. 3aI0UTHI U

1 aBTOMAaTHUKH
ITUHUHN
pIIEKTpoTepead,
TpaHchopmMaTopo B,
IBUTATEIICH;
MIPUHITATIC
nmeiicTBUs
COBPEMEHHBIX
YCTPOMCTB
pENEeHHON 3alUThI
1 aBTOMATHKHU.

AQBTOMATHUKH paboTOM
C TEXHUYECKOMN
JIATEPATYpPOil.

CchopmupoBaHHHI €,
HO

B nenom ycnenele,
HO

B nenom ycnenisoe,
HO

3anaH1/Ie BBIIIOJIHCHO ITOJJHOCTBIO, HO HET
JOCTAaTOYHOI'O 000CHOBAHHUS WUJIN




coJieprKaliue
OT/I€NIbHBIC
poOesbl 3HAHUS 00
OCHOBAX pEJIEHHON
3aIlUTHI U
ABTOMATUKH JIMHUI
QIIeKTponepenay,
Tparcdopmarope B,
JIBHATATEJICH;
[TPUHIIAIIC
nencTBUA
COBPEMEHHBIX
YCTPOICTB
[pEIEUHON 3aLUThI
17§

ABTOMATHKH.

coJieprKalue
OT/eNbHBIC MPOOEIIBI
YMEHHSI COCTaBIISITh
CXEMBI JUIsI 3aIUThI
OT aBapUUHBIX
PEKUMOB
TpaHcGpopMaToOpoB,
nBUTaTeICH, TUHUM
QIIeKTponepeaay.

coJieprkaliee
OT/eNbHBIC TPOOEIIBI
[IpUMEHEHNE
HaBBIKOB
YCOBEPILIEHCTBOBAH
WSl CYIIECTBYIOIINX
CXEeM pesieiHON
3allUTHl U
ABTOMATHUKH paboTOi
C TEXHUYECKOMN
JIUTEPATYpPOil.

[P BEPHOM  pEIICHWH  JIOMYIICHA]
He3HAUYUTEIbHAS OIIMOKa, HE
BIIHSIONIAS Ha MPABUIIbHYIO

[10CJIEZI0BATENbHOCTh paccyxaeHuil. Bce
TpeOoBaHUs, MpeAbsBIIeMble K pabdore,
BBITIOJIHEHBI.

OO01Ire, HO He
CTPYKTYpUPOBaH
HBIC 3HAHUS 00
OCHOBAX pEIEHHON
3alUTHI
aBTOMATHKH JIMHUMN
QIIeKTpoIepeaay,
TpaHchopmaTope B,
JBUTaTEIICH;
MPUHITUTIC

e CTBUSA
COBPEMEHHBIX
YCTPOMCTB
[pENEHHON 3alUThI
1 aBTOMATHUKH.

B nienom yenemxo,
HO HE
CUCTEMAaTUYECKH O Cy
[ICCTBISICMBIC
YMEHUS COCTaBJIATh
CXEMBEI JIJIS 3aIIUTHI
OT aBapUHUHBIX
PEKUMOB
TpaHc(hopMaTopoB,
BHUTATEIICH, IMHUN
PIIEKTPOIIEpe1ay.

B nenom ycneminoe,
HO HE
CUCTEMAaTUYECKOe
[MPUMEHEHHE
HaBBIKOB
YCOBEPLICHCTBOBAH
Vsl CYIIECTBYIOIINX
CXEM pelernHON
3allUTHl U
ABTOMATHUKH paboTOM
C TEXHUYECKOUN
NIATEPATYpPOil.

3amaHus  BBIIOJIHEHBI  YAaCTHUYHO  C
omnOkamMu.  Jl[eMOHCTpUpyeT CcpeaHuil
YPOBEHb  BBIIIOJIHEHUS  3aJaHUs  Ha

MpaKTU4YeCKyl0 paboTy. bombmmHCTBO
TpeOOBaHUH, NPEABABISAEMbIX K 3a/laHHIO,
BBIIIOJIHCHBI.

DparMeHTapHbIE
3HAHUS 00 OCHOBAx
PENEHHON 3a1UThI
1 aBTOMaTUKH
TIMHUI
DIIEKTpoOIIepeaay,
Tpancopmarope B,
JIBATATEIICH,
MPUHIUIIE
mercTBUSA
COBPEMEHHBIX
YCTPOMCTB .
pENEHHON 3a1UThI
151

HacTHYHO OCBOEHHOE
YMEHHE COCTABIATH
CXEMBI ISl 3aIIUThI
OT aBapUMHBIX
PEKUMOB
TpaHcGpopMaToOpoOB,
BUTATENICH, JIMHAMN
PIIEKTPOIIEpeIay.

dparmMeHTapHOE
[IPUMEHEHHE
HAaBBIKOB
YCOBEPILIEHCTBOBAH
Vsl CYIIECTBYIOIINX
CXEM peNernHON
3aIUTHl U
ABTOMAaTHKH paboToi
C TEXHUYECKOU
JINTEPaTypPOM.

3aaHie HE BBITOJTHEHO

10
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ABTOMAaTHUKU.

3.3 Kpurepun u mkana olleHUBaHUS pacueTHO-rpapuuecKoit paboThI

PacuetHo-rpaduueckass paboTta mnpeaHazHaueHa IJi1i (OPMHUPOBAHUS W TMPOBEPKU
3HAHWI/yMEHMI1/HaBBIKOB B paMKaX OLIEHUBAEMbIX KOMIIETSHITNH 10 quciuIuinie. [lepedenn
KOHTPOJIBHBIX 33JaHHUM, PEKOMEHIAIMHU T10 BBIIIOJIHECHUIO IMPEJICTABICHBI B METOIMYECKHUX

YKa3aHUIX.

B ®OC BxIItO4YE€H TUMIOBOM BapUAHT KOHTPOJIBHOTO 3aJaHUS.

PI'PNel:

JIns cxembl, MOKa3aHHOM HAa PUCYHKE |, MPENOKUTh BUABI YCTPOWCTB PEIEHHOMN
3allUTBl M YyKa3aTh MECTa MX YCTAaHOBKHM. BpIOpaTh TOYKM KOpPOTKOTO 3aMbIKaHUSA H
paccuuTarh CONPOTUBICHUSA [0 HUX B Pa3IMUHBIX pPEXKHUMax, HYXKHBIX Ui pacuera

mapaMcTpoOB Cpa6aTBIBaHI/IH 3alIUT U UX HYBCTBUTCIILHOCTHU.

Pucynok 1 - Cxema cetn

11
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Komnerenuust Crioco0HOCTH 00padaThIBaTh pe3yibTAThl IKCIIEPUMEHTOB, GopMupyeMasi U

OlleHMBaeMasi ¢ IOMOIIbIO PacYeTHO-TpadguIecKoro 3aganus

YpoBeHb ¢(hOPMUPOBAHHOCTH ITANA KOMIIETEHIIHH

Kpurepun onenuBanns
3uanmii Ymenuit HaBbixoB
ChopMupoBaHHOe |\ Vememgoe u PI'P BEINTOJIHEHA MOJHOCTHIO, O€3 OIINOOK
YMEHUE BBIOIMHATD  |cpcTeMaTHIECKOE (BO3MOXHa OJIHAa HETOYHOCTh, OTMCKA, HE
CopMHPOBAHHEI & pacdéT yCcTaBOK [pUMEHEHHUE SIBJISTFOIIASICS  CJIEACTBHEM HEMOHUMAHUS
cucTeMarHyeckue [PCICHHON 3AIMTEL.  |gappIKOB Marepuaa).
3HAHUS O COIIOCTABIICHUS U
COBPEMEHHOMN AHaIn3a
>JICMEHTHOH 0a3e 0COOCHHOCTEH
pENEeHHON 3aIUThI (O YHKIIMOHUPOBAHU 51
I aBTOMATHUKHU. CYIIECTBYIOIINX
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CXEM peJIeHHON
3alllUThl U
ABTOMATHKH.

CchopmupoBanuu e,
HO CoJIepIKaIne
OT/ICTbHBIE
poOeIbl 3HAHHS O
COBPEMEHHOM
PIIEMEHTHOM 0ase
[PETEHHON 3a1UThI
1 aBTOMATHKH.

B neiom ycneunsie,
HO cojepKallue
OT/eNbHBIC MPOOEIIBI
YMEHHUSI BBIIIOJIHSTD
pacy€r yCcTaBOK
peNeHHON 3alUThI.

B 1ieniom ycnemixoe,
HO COJIepIKallee
OT/ICIIbHBIE TIPOOEITBI
[PUMCHCHUE
HAaBBEIKOB
COIIOCTaBJIEHUS U
aHanm3a
0COOEHHOCTEHN
(YyHKIIMOHUPOBAHHU S
CYIIIECTBYOIINX
CXEM peJIeHHON
3aIllUTEl U
ABTOMATHKH.

PI'P BeIMOTHEHA TTOTHOCTHIO, HO
000CHOBAHUS 1IArOB PEIICHUS
HE0CTATOYHBI, AOMYIIEHA OJJHA HETpyOast
ommOKa WA JIBa-TPH HEI0YETa, HE
BJIUAOIINX HA HpaBI/IJIBHYIO
MMOCJIEA0BATEILHOCTD PACCYKICHHIA.

OO0111e, HO HE
CTPYKTYpUPOBaH
HbIC 3HAHUS O
COBPEMEHHOM
DJIEMEHTHOH 0ase
[PEJICMTHON 3aIUThI
M aBTOMATHUKHU.

B nenom ycnemxo,
HO HE
CUCTEMAaTUYECKU
OCYULIECTBIISIEMbIE
YMEHHUS BBIIIOJIHATD
pacu€Tr yCcTaBoOK
pENEHHON 3alUThI.

B nenom ycnemuiHoe,
HO HE
CHCTEMATHUYECKOe
[IPUMEHEHUE
HaBBIKOB
COITIOCTABJICHUSA U
aHanM3a
0COOCHHOCTEH
(yHKIIMOHUPOBAHH S
CYILIECTBYIOIIHAX
CXEM peleHHOU
BAllIUTHI 1
ABTOMATHUKH.

B PI'P nomymieno 6osee oHOM rpy0Ooit
oIMOKY WM OoJiee ABYX-TpeX HEJ0UeTa,
HO 00y4JaroIuiics BiIaieeT
00s13aTeIbHBIMU YMEHUSIMH TI0
[IPOBEPSEMON TEME.

SHaHUSA HE
cchopMHUPOBAHbI

'YMeHusa
OTCYTCTBYIOT

HaBbiku
OTCYTCTBYIOT

PI'P He BEINTONIHEHA.

KomMmnerenuus Cnoco0HOCTh HCIO0JIb30BATH TEXHHUYECKHE cpeacrea AJsi UI3BMEPECHUA U KOHTPOJIsA
OCHOBHBIX MAapaMe€TPOB TEXHOJOIH4€CKOro mnpoimecca, q)opanyeMaﬂ H oncHuBaceMasi ¢ NIOMOIIbIO

pPacyeTHO-TPapUYECKOro 3aJaHNsI

YpoBeHb ¢hOPMHUPOBAHHOCTH ITANA KOMIIETEHIIMU

3HaHui

YMmenuni

HasBbikoB

Kpurepun oneHuBanus

CchopMupoBaHHHI €
CHUCTeMaTHYeCKHe
3HaHUS 00 OCHOBAx
[pETEHHON 3aIUThI
1 aBTOMATUKH
ITMHUN
QIIEKTponepeady,
TpaHchopmaTope B,
IBUTaTeNICH;

CdopmupoBanHoe
YMEHUE COCTABJIATH
CXEMBI JUISl 3aLUTHI
OT aBapUMHBIX
PEXKUMOB
TpaHc(hOopMaToOpoB,
BUTATENICH, JIMHAMN
DIIEKTpoIepeaay.

YcenemHoe u
CHCTEMaTUYECKOe
[IPUMEHEHNE
HAaBBIKOB
YCOBEPILIEHCTBOBAH
WSl CYIIECTBYIOIINX
CXEM peJIeHHOU
BaIIUTHI 1
AQBTOMATHKH paboToit
C TEXHUYECKOM

JIUTEPaTyPOU.

PI'P BuITOJIHEHA MOTHOCTELIO, O€3 OIIMOOK
(BO3MOXHA OJIHAa HETOYHOCTh, OITUCKA, HE
SIBJISTFOIIIASICS  CIIEACTBMEM HEITOHUMAHUS
MaTepuaa).
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[PUHIUIIC
nencTBUA
COBPEMEHHBIX
YCTPOICTB
[pEIEHHON 3a1UThI
1 aBTOMATHKH.

CdopmMupoBaHuu e,
HO COJIEpIKallre
OT/ICbHbIE
poOeIbl 3HAHUS 00
OCHOBaX pEJIECHHOMN
BallUTHl U
AQBTOMATUKH JTUHUIN
HIIEKTpoIIepeaay,
Tpancopmarope B,
IBUTATEIICH;
[IPUHIINIIC
NIEHCTBUSA
COBPEMEHHBIX
YCTPOMCTB
peeHHON 3alUThI
1 ABTOMATHUKH.

B nenom ycneussle,
HO cojiepKalue
OT/JeNIbHBIC TIPOOEITBI
YMEHHUSI COCTaBIISITh
CXEMBI JIJIS1 3aIUThI
OT aBaApUMHBIX
PEXKUMOB
TpaHcpopMaTopoB,
BUTATEIICH, THHUMN
QIIeKTponepeaay.

B nenom ycnemxoe,
HO coJieprKallee
OTJENIbHBIC TIPOOEITBI
[IPUMEHEHUE
HABBIKOB
YCOBEPILIEHCTBOBAH
1Sl CYyLIECTBYIOIIUX
CXEM peJieHHON
3alUTH] U
ABTOMATHUKH paboOTOM
C TEXHUYECKON
JIATEepaTypou.

PI'P BeImOIHEHA TTOTHOCTHIO, HO
000CHOBAHUS IIarOB PEIICHUS
HE0CTATOYHBI, AOMYIIEHA OJJHA HETpyOast
omuOKa WA JIBa-TPH HEIOYETa, HE
BJIWAOIINX HA HpaBI/IJIBHYIO
MOCJIEA0BATEILHOCTD PACCYKICHHIA.

OO111e, HO HE
CTPYKTYpHUPOBaH
HBIE 3HaHUSI 00
OCHOBAX pEIEHHON

B nenom ycnemixo,
HO HE
CUCTEMAaTUYECKH
OCYIIECTBIIIEMbIE
YMEHUS COCTaBIIATH
CXEMBI JUIs 3aLUTHI
OT aBapUMHBIX

B nemnom ycnemxoe,
HO HE
CHCTEMATUYECKOE
[IPUMEHEHUE
HaBBIKOB
YCOBEPILIEHCTBOBAH
Y5l CYLLECTBYIOLIUX

B PI'P nomymeno 6omnee ogHoi rpy0oit
omuOKH WK OoJiee IBYX-TPEX HEeloYeTa,
HO 00y4JaroIIuiics BiIaieeT
00s13aTEIbHBIMUA YMCHHAMU IO
[IPOBEPSAEMOU TEME.

3aLUTHI U [PEKUMOB CXEM peJIeHHON
ABTOMATHKH JTUHUI TPAHCHOPMATOPOB,  [BAIIUTHI U
bleKTponepenay,  |[IBHTATEINCH, IMHAN  @BTOMATHKU PabOTOi
TpancdopmaTope B, PACKTpoOIepeaay. C TEXHUYECKOHN
JBUTATENIEH; IATEepaTypoil.
MIPUHITATIC

IEUCTBUSA

COBPEMEHHBIX

YCTPOMCTB

[pETEHHON 3aIUThI

1 aBTOMATUKH.

BHanus He [YMeHus Hapbiku PI'P He BbINONIHEHA.
c(hopMUpPOBaHBI OTCYTCTBYIOT OTCYTCTBYIOT
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3.4 Kpurepuu u mikana olleHUBaHUS KOHTPOJIBHOU pabOThHI

KonTposbHas

paborta

IMpeaHasHauYCHa

JJIA

dbopMHUpOBaHUS U  MPOBEPKHU

3HAaHWW/yMEHHI/HABBIKOB B paMKax OIICHHMBAEMBIX KOMIICTCHIIMI MO JUCIMILINHE.

Hepequb KOHTPOJIbHBIX 3aﬂaHHﬁ, PEKOMCHAAIIMKU 110 BBLIIIOJIHCHUIO IIPCACTABJICHBI B

MCTOJUYCCKHX YKa3aHUAX.

Komnerennusi Cioco0HOCTH 00padaThiBaTh pe3yibTAaThl IKCIIEPUMEHTOB, GopMupyeMasi H
OllecHHBaeMasl ¢ IOMOLIbI0 KOHTPOJIbHOI'0 331aHUS

YpoBeHb c(hpopMUPOBAHHOCTH 3TANA KOMIIETEHINH

3HaHu#

YMmenui

HasBbikoB

Kpurepuu ouennBanus

CchopmupoBaHHBI €
CHCTEMATHYECKHE
3HAHHUS O
COBPEMEHHOH
PJIEMEHTHOM 0ase
peeHHON 3alUThI
1 aBTOMATHKH.

CdopmupoBanHOe
YMEHUE BBINOJHATD
pacd€T yCTaBOK
pEJICTHOM 3aIlUTHI.

YcremniHoe u
CHCTEMaTHYeCKOE
MMPUMEHEHNE HaBBIKOB
COIIOCTaBJICHUS 1 aHaAJIN3a)
0COOCHHOCTEH

( YHKITMOHUPOBAHUS
CYILIECTBYIOIINX CXEM
[PEJIETHOM 3aIlUThI U
ABTOMAaTHKH.

KoHTposbHast paboTa BBIIOIHEHA
[TOJIHOCTBIO, oe3 OIINOOK
(BO3MOYKHA OJTHA HETOYHOCTD, OIMCKA,
HE SIBJISTFOIIIASICS
CJICICTBHEM HEITOHUMAaHUS

MaTepHuaa).

CchopmupoBaHHEHI €,
HO COJIepKaIlue
OT/ICTbHBIE
MpoOeIbl 3HAHUSI O
COBPEMEHHOMN
HIIEMEHTHOM 6a3ze
[pETEUHON 3aIUThI

B neioM ycnenssie,
HO COJIepKalllie
OT/eJIbHbIE MPOOEIIBI
YMEHUS BBIITOIHATh
pacy€T ycTaBOK
pENEHHON 3alUThI.

B neioMm ycnenrHoe, HO
coJiepKaliee OTAe/IbHbIC
pOOEIbl MPUMEHEHUE
HABBIKOB COITOCTABIICHUS
W aHalIM3a 0COOEHHOCTEN
(b yHKIIMOHUPOBAHUS
CYLIECTBYIOIIUX CXEM
[PETEHHON 3aIUThI 1

KonTponbHast paboTa BBITOTHEHA
[MOJIHOCTBIO, HO OOOCHOBAHMS 111ar0B
pELICHHS HEJI0CTATOYHBI, IOMYyIICHA
0JlHA HeTpyOast OmMOKa WK ABA-TPU
HEeJI0YeTa, He BIUAIOMINUX Ha
MPaBIIBHYIO TIOCTIEIOBATEIIBHOCTh
PACCYXKICHUM.

1 aBTOMATHKH. ABTOMATHKH.
OO01ue, HO HE B nenom ycnemno, B nenom ycnemnsoe, Ho He{B KOHTpOIbHOM paboTe AOIMyIEeHO
CTPYKTYpUpOBaH  HO HE CUCTEeMaTUYECKOe 0osee 0HOM TPy0Oii OMIMOKY WIIH
HBIC 3HAHUA O CUCTCMATHUYCCKH O MMPUMEHECHNE HaBBIKOB 0oJtee ABYX-TPEX HEAO0UCTA, HO
COBPEMEHHOM CYLIECTBIISIEMbIE COTIOCTABJICHUS U aHATN3a/00yJaroIuiics BIajaeer

PIIEMEHTHOM 0a3e
PENEHHON 3a1UThI
11 aBTOMATUKH.

YMEHHUS BBIITOJIHATD
pacy€T ycTaBOK
pENEeHHON 3aIIUThI.

0coOeHHOCTEeH
(yHKIITMOHUPOBAHUS
CYIIECTBYIOIIUX CXEM
[PETEHHON 3aIUThI 1
ABTOMATHKH.

00s3aTEIbHBIMU YMCHHAMU 11O
[IPOBEPSAEMON TEME.

SHAHUS HE
c(hopMUPOBaHbI

'YMeHus

OTCYTCTBYIOT

HaBpIkn OTCYTCTBYIOT

KOHTpOJ’ILHaH pa60Ta HC BBIIIOJIHCHA.

Komnerenuusi Cnoco0HOCTH MCIOJIB30BATH TEXHNYECKHE CPEICTBA VISl H3MePeHHUs U KOHTPOJIA
OCHOBHBIX 1aPaMeTPOB TEXHOJOIrH4eCcKoro npouecca, popmupyemasi 1 oleHMBaeMasi ¢ IOMOIIbIO
KOHTPOJIbHOTO 32 IaHU S

YpoBeHb chOPMUPOBAHHOCTH ITANA KOMIIETEHIIUU

SHaHun

YMmenui

HaBbikoB

Kpurepun oueHnBaHus

ChopmupoBaHHbI €
CHCTEMaTHYECKHE

CdopmupoBanHoe
YMEHHE COCTABIISATh

CXCMbI OJI 3allIUThI

Ycnensoe u
CHCTEMATHUECKOE

MPHUMCHCHUC HABBIKOB

KoHTpospHas paboTa BITOTHEHA
[MOJIHOCTEIO, 0e3 OIIMOOK
(BO3MOXHA OJTHA HETOYHOCTb,
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3HaHUS 00 OCHOBAxX
pENEHHON 3a1UThI
1 aBTOMATUKH
JIMHU N
QIIeKTpornepesady,
Tpanchopmarope B,
IBUTATEIICH;
[IPUHIIHIIC
nercTBUA
COBPEMEHHBIX
YCTPOMCTB
pENEHHON 3a1UThI
1 aBTOMATHKH.

OT aBAPUIHBIX
PEKUMOB
TpaHc(hOpMaTOpOB,
BUTaTEIICH, TUHUN
QIIeKTponepeay.

YCOBEPIIIEHCTBOBAHMS
CYILIECTBYIOIINX CXEM
[pETEHHON 3alUThI 1
ABTOMATHUKH pabOTOM ¢
TEXHHYCCKOU
IIUTEPaTypPOU.

OITHCKa, HE SIBIISTIOTIIASICST
CJICACTBUEM HECIIOHUMAaHUA
Marepuana).

CdopmupoBanuu e,
HO cojepxKalliue
OTJENbHbBIE
POOEITBI 3HAHUS 00
OCHOBAaX pesieiiHON
3aIUTHI U
ABTOMATUKH JTUHUM
QIIeKTpornepesady,
TpaHcGopmMaTopo B,
IBUTATEIICH;
[IPUHIIHIIE
EeCTBUSA
COBPEMEHHBIX
YCTPOMCTB
pENECHON 3aIUThI
1 aBTOMATHKH.

B nenom ycneussle,
HO co/ieprKalue
OTJeNIbHBIC TIPOOEITBI
YMEHHSI COCTaBIISITh
CXEMBI /7151 3aIUThI
OT aBapUMHBIX
PEXHMOB
TpaHchopMaTopos,
BUTATEIICH, THHUAMN
QIIeKTponepeaay.

B nenom ycneniHoe, HO
coziepKalliee OTAe/IbHbIC
MpoOesbl IPUMEHEHNE
HaBBIKOB
YCOBEPIIEHCTBOBAHUS
CYILLIECTBYIOIIHNX CXEM
[PETEHHOM 3a1UThI 1
ABTOMATHUKH paboToil ¢
TEXHUYECKON
NUTEpaTypou.

KoHTposbHast paboTa BBIITOJIHEHA
[TOJTHOCTBIO0, HO 00OCHOBAHHMS I1arOB
[PEIICHUS HEJOCTATOYHBI, JOIYIIICHA
0JlHa HerpyOas omrmoka uiu ABa-Tpu
HeI04YeTa, HE BIUSIONUX Ha
NpPaBUIBHYIO 1T OCIIE/IOB aTeIbHO CTh
[pacCyKJICHUM.

OO0111e, HO HE
CTPYKTYpUPOBaH
HBIC 3HAHUS 00
OCHOBAaX peJeHON
3aIUTHI U
ABTOMATHKH JIMHUI
pIIEKTpoTepead,
Tpanchopmaropo B,
IBUTATEIICH;
[IPUHIUIIE
meficTBHA
COBPEMEHHBIX
YCTPOMCTB
eNeHoMn

B nemom ycrneuHo,
HO HE
CUCTEMAaTUYECKH
OCYIIECTBIISIEMbIE
YMEHUS COCTaBIIATh
CXEMBI JJIs 3aLUThI
OT aBapUMHBIX
PEXKUMOB
TpaHc(hOpMaTOpOB,
BUTATEJICH, IMHUHA
DIIEKTpoIIepeaay.

B 1ienom ycnemsoe, HO He
CUCTEMAaTUYECKOe
[IPUMEHEHNE HAaBBIKOB
yCOBEpIIIEHCTBOBAHUS
CYILLECTBYIOIMX CXEM
[pETEHHON 3aIUThI 1
aBTOMAaTHKH paboToii ¢
TEXHUYECKON
NIATEPaTypPOM.

B KOHTpOJIBHOHI paboTe JOMyIIeHO
0oJiee 0THOM TPyOOH OMIMOKHU WITH
0oJiee IByX-Tpex Helodera, HO
0OydJaronuiics BiaaeeT
00513aTeIbHBIMU YMEHHUSIMU 110
MIPOBEPSIEMON TEME.
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3aIlAThI U
ABTOMATHKH.

SHaHHS He |YMeHus HaBbIKK OTCYTCTBYIOT

c(hOopMUPOBAHBI OTCYTCTBYIOT KontposibHast paboTa He BBIIOJIHEHA.

4, KpnTeplm H IKaJa OICHUBAaHUA pPeE3yjabTaToB oﬁyqemm o AMCIOMIIJIMHE
IpHA NIPOBEACHUMN MPOMEKYTOYHOM aTrecranmmn

4.1 Kputepun M IIKaJa OLEHHUBAHUS PE3YJIbTATOB OCBOCHHS JUCLUIUIMHBI C
HK3aMEHOM

JIns  OUCHUIUIMH, 3aKaHYMBAIONIMXCS HK3aMEHOM, pe3yJibTaT MPOMEXYTOUHOM
aTTeCTAIlMM CKJIAJbIBacTCS W3 OaioB, HAOpaHHBIX B XOJ€ TEKYIIETO KOHTPOJS M TIPH
MPOBEJCHNUU PK3aMEHA!

B ®OC BKIIIOYEH COMCOK BOMPOCOB M 3aJaHU K HK3aMEHY M THUIIOBOW BapHaHT
HK3aMEHAIMOHHOTO OusieTa:

Bonpoce! 1151 ipoBepku chopMUPOBAHHOCTH 3HAHUH ¥ (M1u) yMeHUM kKoMreTeHmn [1K-2

1. OcHOBHBIE OTIMYHUS PACHPEICICHUS DJIEKTPOSHEPTUH B MPOMBINIJICHHOCTH OT
pacmpeiesieHus JIEKTPOIHEPTUN B IHEPTOCUCTEMAX.

2. OCHOBHBIE OTIUYMS MEXIY DJIEKTPONPUEMHUKAMU U TOTPEOUTENSIMU DIECKTPHUUECKON
sHeprun? Ilepedncnure MOKazaTeaH, SBISIONIUECS OCHOBHBIMHU XapaKTEPUCTUKAMHU
AIIEKTPOTPUEMHHUKOB.

3. Knaccudukarus 31eKTpONPUEMHUKOB 1O TOKY, HAMPSDKEHUIO, YacTOTE, TPEOOBaHUS TIO
6ecniepe0oitHOCTH AIEKTPOCHAOKEHUA?

4. Kak ompenensioTcsl MUKOBbIE 3HAUYEHHUs HArpy30K 3JIEKTPOYCTaHOBOK MOTpeOuTenen?
[Touemy mpu pacdere NMUKOBOTO TOKa HEOOXOJUMO 3HATH HAMOOJBIIUN W3 ITYCKOBBIX
TOKOB JBUTATENIeH B rpyrie?

5. B uem cocTtour OCOOEHHOCTH IIOJIy4acOBOTO MaKCHUMyMa Ha BBICIIMX CTYIEHAX
AJICKTPOCHAOKEHHUSI ?

6. Kaxk ompenensiercst pacyeTHast Harpy3ka 0AHO(a3HBIX TPUEMHHUKOB?

7. Kakme cucTeMbl TOKa M BEIWYMHBI HANPSDKCHUH MPUMEHSIOTCS TIPH  Pa3TUIHBIX
TEXHOJIOTMYECKUX Tporeccax?

8. Kak pemraercs 3agaua BpIOOpa pa3aeIbHOTO UM COBMECTHOTO MTUTAHUS OCBETUTEIBHBIX U
CUJIOBBIX YCTaHOBOK?

9. Kak xiaccupuiupyroTcst ToMEeHus Mo OKpykaroiieit cpene?

10 .KakoBbl 0COOEHHOCTH BBIOOpA CEYEHUS MPOBOIHUKOB B ceTAX Hampspkenuem 10 1000 B?

N.Kak mpou3BOAUTCS BHIOOP MECTOPACIOIOKEHHUS, YWCIa, THUMA, MOIIHOCTH II€XOBBIX
MMOJCTAHIIUN?

12 .KakoBbl 0COOEHHOCTH Pa3MEIICHUS IIEXOBBIX MOJACTAHIIHIA?

13 . V xaxure ob6nacTy MpUMEHEHHUS Pa3UYHBIX MpeoOpa3oBaTeiieii TOKa B HACTOSIIEE
BpEMS U B TIEPCIICKTUBE.

14 KaxuMmu nokaszaTessiMi XapaKTepU3yeTcsl HaJIeXKHOCTh CUCTEMBbI AJIEKTPOCHAOKEHUS ?

15 .K kakuM nocieICTBUSIM MPUBOJISAT NEPEPHIBHI B AJIEKTPOCHAOKEHUU?

16 .0r 4ero 3aBucur BpeMs (HAKTHUECKOTO MPOCTOS MOTpeOUTENs] NpHU MepephiBax
anekTpocHabdxkeHus? Cocrapisonuye yiepoa oT nepepblBOB AJIEKTPOCHAOKEHUS?
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17 .Mepornpusarus o o0ecreueHn0 He0OX0IMMON HaJIe)KHOCTH JIEKTPOCHA0KEHUS?

18 .KakoBbI NpeaenbHO AOMYCTUMbIE 3HAYEHUSI OTKJIOHEHUM U KOJeOaHUl HanpsoKeHUs Ha
3aKMMAaX Pa3IMYHBIX AJIEKTPOIIPUEMHHUKOB, KaK OMPEACIIAIOTCS OTKIIOHEHUS U KoJieOaHus
HanpsHKEeHUs ?

19,Kak BAMSIOT OTKJIOHEHHS HANpsDKEHHS Ha pabOTy aCMHXPOHHBIX 3JIEKTPOJIBUraTeeii?
Kaxue npubopsl [uist U3MEpeHus ToKazareyiel KauecTBa HaIlPSKEHUSI U3BECTHBI?

19 .Yrto Takoe kaprorpamma Harpy3ok? [ns dero ona ciyxut? Kak BbIOMpaeTcs MecTO
coopyxenus ['TIIT?

21 Kak BbIOupaeTcs HanmpspKEHUE MPOMBINUICHHBIX dekTpoceTei Boie 1000 B? Kakobl
MPUHLIUIIBI TIOCTPOCHUSI CXEM 3JIEKTPOCHAOKEHUS MPEANPUITUN Pa3IUYHBIX OTpaCie ¢
Y4E€TOM KaTeropuu noTpedurencii?

22 .B xakux ciydasx JIJs peAnpusiTuii coopyxkaercs coocteHHast TOL? Kakue cxemsl amst
pacnpeeneHus JEKTPOIHEPTUU Ha BBICOKOM HAIPSKEHUU MMPUMEHSIOTCS NIPU HATMYUU
TOL?

23 .KakoBbl JOCTOMHCTBA paJuajbHBIX CXEM paclpeaesieHus 3jieKTposHepruu? I'ne oHu
MPUMEHSIIOTCS py HanpsikeHuu Boimie 1000 B?

24 KaKoBbI JOCTOMHCTBA U HEJAOCTATKU MaruCTpaJIbHbIX cxeM? 16 OHU PUMEHSIOTCS IPU
HanpsbkeHuu Boie 1000 B?

25 .Yto Ha3bIBaeTCs TIIyOOKHMM BBOJOM BBICOKOTO HampsikeHus1? KakoBbl MX JOCTOUHCTBA?

26 .Yto Takoe Omy>KIaroue TOKU, KAKOBO UX  BIIMSHHUE Ha MOJI3€MHbIE
MeTajuInyeckue coopyxeHus? Kak npou3BoauTcs apeHax Oy KIaroluX TOKOB?

27 .KakoBbl Mephl 3alIUTHl MOA3EMHBIX COOPYKEHUH OT KOPPO3UH OIYKIAIOUINX TOKOB
CYIIHOCTb KaKJIOTO BHJIA 3alIUTHI?

28 Ilepeunciute © OXapakKTepU3yWTE TMOTpeOUTENEe pPEaKTUBHOW MOITHOCTH HA
MPOMBIIUICHHBIX TpeanpusaTusax. Kak onpenenstorcs pacueTHble 3aTpaThl HA T€HEPALUIO
PEAKTUBHON MOIIHOCTH?

29 .YKaXuTe€ OCHOBHBIE TMPUYMHBI HEOOXOJUMOCTH MEPONPUATHH 10 TOBBIIICHUIO
K03 uueHTa MOIHOCTU. YTO Takoe MTHOBEHHOE U CPEAHEB3BELICHHOE 3HAUEHUS
Kod(dpuIeHTa MOITHOCTH U KaK OHU OTIPEIEIISIFOTCS ?

30 .Iloxaxkute ¢opMmynol s pacueTa TMOTEPh AKTUBHOM MOIIHOCTA B JIMHUU H
TpaHcpopMaTope 3aBUCUMOCTb ATUX MOTEPh OT IepeaBacMOi peaKTUBHON MOIITHOCTH.

31 KaxkoBa ¢dopmyna 3aBUCUMOCTH TMOTEPH HANPSDKEHUS] OT TEpeIaBacMO peaKTHBHOM
MOIIIHOCTHU ?

32 Kakue Tpu rpynmbl MEpONPUATANA MO MOBBIIEHUIO KO3()PUIMEHTA MOIIHOCTH BBI
3Haere? Kakume MeponpusTHs BXONAT B Kaxayro rpynmy? OxapakTepusyirte
MEpOMpUATUS, HE TpeOylllre CHEeIUATbHBIX  KOMIIEHCUPYIOIIUX  YCTPOMCTB
(ecTecTBEHHBIE MEPOIIPUSITHS).

333 .Kakue WCTOYHUKH PEAKTUBHOM MOUIHOCTH TPUMEHSIOTCS Ha MPOMBIIUICHHbIX
npeanpusaTuax? OxapakTepu3ynuTe ux.

34 Yrto Takoe IEHTpaIM30BaHHAsA, IPYNIOBasl U MHAUBHIyallbHAs KoMreHcauu? KakoBbl
UX JIOCTOMHCTBA W HEJIOCTaTKU?

35 .3aueM MpPOM3BOIUTCS AaBTOMATU3ALMA KOMIIEHCUpPYOUUX ycTpoicTB? Ilo kakum
napameTpaM MPOU3BOJUTCS PETyIUPOBaHUE?

36 .Uto Takoe UEHTpaIM30BaHHOE W MECTHOE peryiaupoBaHus HampsbkeHus? Kak onu
onpenensatoTca? KakoBbl X JOCTOMHCTBA U HEIOCTATKHU ?

37 . Kak mpoBOASTCS U3MEpPEHUs: M y4eT MOTpPeOJeHUS U BBIPAOOTKH 3JEKTPOIHEPIHH Ha
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MPOMBIIIUICHHBIX MPEINPUATUSAX ?

38 .[Ins yero mpenHasHaueH TexHudeckuid yuer? Kak cocrtaBisiercsi O6anaHc nmoTpedsieHus
AIEKTPOIHEPTUU?

39 .Kak cocTaBisiercst 6aaHc MOTPeOICHUS IICKTPOIHEPTHH ?

40 . Kak ompenensercss HamOoJjiee SKOHOMHYHBIA PEXUM pPabOThl TpaHCHOPMATOPOB H
nBUTaTenen?

41 Kakum 00pa3oM KOMIIEHCAIUsl PEAKTUBHOM MOIIHOCTH MPUBOAUT K YMEHBIIECHUIO
pacxona siekTpodHepruu? Kak mMoayduTh SKOHOMHIO SJICKTPOIHEPTHH, TPUMEHSS
TIyOOKUH BBOJ BEICOKOTO HAMPSKCHUS?

42 . Kak Opraam3yiT JIHUCIETUYEPCKYI0 CIyXOy B CHCTEMax dJIEKTPOCHAOKCHUS
MIPOMBITIUICHHBIX MPEANPHUATHI M B KaKUX CIIy4asx IiesecooOpasHa ee opraHuzaius 6e3
CPEACTB TEJIEMEXaHUKH ?

43 . Kakue 00beMBbI TEICYIIPABICHNUS, TEICCUTHATU3AINHA U TeJICU3MEPEHUN TPUMEHSIOTCS B
CUCTEMAaX dJIEKTPOCHAOKEHUS POMBIIIIICHHBIX TPEANPUATHN?

Bonpoce! 1151 ipoBepku chopMUPOBAHHOCTU 3HAHUH U (Miu) yMeHuid komrereniuu [1K-8

44 .CpenHsisi akTUBHAs U peaKTHBHAs HAarpy3Ka 3a MaKCUMAaJIbHO 3arpy’KeHHyto cMeHy? Uto
Tako€ TOJO0BOM KO3((UIHMEHT CMEHHOCTUM [0 »HHeproucnoib3oBanno? Kak oH
UCITIOJIB3YETCS B pacuerax?

45 .Yro Takoe mnoiyyacoBoM MakcumMyMm Harpy3ku? Kak omnpegensercs Ko3(QQpHUIIMEHT
MaKCUMyMa aKTUBHOMW Harpy3ku?

46 .YKaxuTe XapaKTepHYI0 OCOOCHHOCTh 3aBUCHMOCTH Kod(dduimeHta MakcuMmyma oOT
ko3 duimenta wucnosp3oBaHus. Kak 3aBHCUT KO3(Q(QUUHUEHT MaKCUMyma OT
"3(hpexTUBHOrO Yncaa 3NEKTPOIPUEMHUKOB"?

47 .HoMHHalIbHBIE HANpPSOKEHUS TOCTOSHHOTO M TMEPEMEHHOr0 TOKOB JJisi MHUTAHUS
AJIEKTPOYCTAHOBOK MPOMBILIIEHHBIX NpeanpusaTuii? Kak nmposBiisieTcs: BIUSHUE OTPaCIu
MPOMBIIUIEHHOCTH Ha BbIOOP HANPSXKEHUM ISl MTUTAHUS DJIEKTPOYCTaHOBOK?

48 .YkaxxuTe OCHOBHBIC ITpeuMyIecTBa HanpsixeHus 660 B mo cpaBaenuro ¢ 380 B. B kakux
OTpaciIAX MPOMBIILUICHHOCTH MEPCIIEKTUBHO NPUMEHEHNE HanpshkeHus: 660 B?

49 KakoBbl OCOOCHHOCTH TMHTAHMS AJIEKTPOYCTAHOBOK C PE3KONEPEMEHHBIMH PEKUMAMHU
paboThI?

50. KakoBbsl Hambojee XapaKTEpHbIE CXEMbl CETEeHd MPOMBINIJICHHBIX MPEITPUATHI
HanpspbkerreM 10 1000 B? Ykaxute ux npenumyIiiecTBa U HEJOCTaTKH.

51 .Ilepeuncnute TOCTOMHCTBA M HEIOCTATKU CXEMBI 0J0Ka TpaHCc(hopMaTop - MarucTpab.

52 . Kakue cxembl HCNONb3yIOTCA npu Hanpspkenuu a0 1000 B ana snektpocHabxeHus
noTtpeduteneit I kareropun?
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53 .Kakue BUbI [IEXOBBIX paclpeeIuTeIbHbIX YCTpoicTB HanpskeHnueM 10 1000 B 3naete
Y KaKOBa UX KOHCTPYKLHA?

54 Kak BBINOJHAIOTCA CETH B IOMEUIEHUSIX  C IOCTOSIHHBIM Y U3MEHSEMBIM
PacroI0KEHUEM TEXHOJIOTHYECKOT0o 000pyA0BaHUsA?

55 .Kak BBINOJIHAIOTCA CETU B HOPMAJIbHBIX,  IOYKapOOMACHBIX, B3PHIBOONACHBIX
MMOMEIICHUIX ?

56 .Kak BBINOJIHIIOTCS CETH AJISl NEPEIBUKHBIX AJIEKTPOIPUEMHUKOB -KPaHOB, T€Ib(EPOB U
T.1.7

57 .Kaxk BBITIOJHSIOTCS MHOTOAMIIEPHBIE CETH MTOCTOSIHHOTO TOKA?

58 .Uewm ompepensieTcst ancio TpancHopMaTopoB Ha TOICTAHITAN?

59.B uyem ornuume BbIOOpa  MOIMHOCTH  TpaHCHOPMATOPOB HAa  OAHO- H
JIBYXTPaHC(HOPMATOPHBIX MOACTAHIUAX?

60 .Onummure KOMIIOHOBKM IEXOBBIX TpaHCHOPMATOPHBIX MOACTaHIME. B  uem
MPEUMYIIECTBO KOMIUIEKTHBIX mojcTanimi (KIIIT)?

61 .Ilpu xakoil cxeMe MUTaHMs MOACTAHLUHU TpaHCHOPMATOP MOAKIIOYAETCS TOJBKO Yepes
pa3beAMHUTEND, 0€3 IPETOXPAHUTENS WK BBIKIIOYATENS?

62 .B kakux ciydasx MpUMEHSIOTCS CXE€Mbl C BbIKIO4arenem Harpy3ku? Korna
BBIKJIIOYATENb HATPY3KU MPUMEHSIOT C IPEJOXPAHUTENEM U Korja 6e3 Hero?

63 .YkaxxuTe 10CTOMHCTBA U HEJOCTATKU MTpeoOpa3oBaTesiell TOKa pa3IMyHbIX TUIIOB.

64 KakoBbl OCHOBHBIE XapaKTEPUCTUKU PTYTHBIX U MOJIYIPOBOIHUKOBBIX
npeoOpazoBareneit?

65 .Kak mpou3BoauTcs BEIOOp THIIA, YMCIIA U MOIIIHOCTH MTPe0Opa30BaTeIbHBIX arperaTon?

66 . OnumuTe KOMIOHOBKH KPYITHBIX MIPE00Pa30BaTEIbHBIX MOCTAHIIUMA.

67 .B yem 0coO€HHOCTH KOMITOHOBKH MOACTAHIIUN KPYITHBIX AJIEKTPOJIM3HBIX YCTAHOBOK?

68 .Kakue nmpeoOpazoBaTeny 4aCTOThI CYIIECTBYIOT U 00JIACTH X TPUMEHEHUS?

69 .KakoBbl OCHOBHBIE XapaKTEPUCTHKHU Pa3INIHBIX MpeoOpa3oBareneii uactora?

70 Kak BBINONHSIOTCS KOMIUIEKTHBIE pacHpeleMTeNbHble yCTpOMCTBA, B UYEM UX
npeuMyniecTna?

71 . OcunoBubie koMoHOBKHU ['TIIT u TTI mpombIIIEHHBIX TPEAIPUATHH.

72 .KakoBbl ~CXEeMbI MPUCOEAMHEHUS AJICKTPOABUTATENCH, TpeoOpa3oBaTeeH,
anektponeyei u uexoBbix TII k ceTam HanpsikeHueM Boime 1000 B?

73 .Kak BBINONHSETCA KaHATU3aLUs IEKTPUUECKON SHEPTUU B CETSIX HANPSDKEHUEM BBIIIE
1000 B?

74 KakoBbl KOHCTPYKIIMH IIUHHBIX U THOKUX TOKOIPOBOJIOB HarpsikeHueM 6-35 kB?

75 .Kak BbITIOJIHSIETCS 3JIEKTPUYECKUI pacyeT TOKOIIPOBOIOB HampsbkeHuem 6-35 kB?

76 .Kaxk mpousBoAUTCS BBIOOp TUIA KOMIEHCHUPYIOIIMX YCTPOMCTB M OIpeAesieHue X
MomHocTH? Kak HCHonbp3yloTCsl CTaTUYECKHE KOHJEHCATOPhl B paclpeAesIuTeIbHbIX
ceTsax?

OTBeTHl Ha 9K3aMCHAIMOHHLIC BOIIPOChI OLOCHHUBAIOTCA IIO0 KPHUTCPHAM M HIKAJIC,

Ounenka Bbanawbl \KpnTeplm OLICHKHU O0TBETAa Ha 3K3ameﬂe\
MpEeACTaBICHHBIM B Ta0JIUIIE:
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OOyuaromuiicss TJIyOOKO W TPOYHO YCBOMJI MPOTPaMMHBIA Marepual,
MCUEPIIBIBAIOIIE, MOCIEAO0BATEIbHO, YETKO M JIOTHYECKH CTPOHHO €ro
20 M3JIaraeT, yMeeT TeCHO YBS3bIBaTh TEOPHUIO C MPAKTHUKON, HE 3aTPYAHACTCS
C OTBETOM IIpM BHJOM3MEHEHHM BOIpoca. Brameer cnennansHON
TEPMUHOJIOTHEH, JEMOHCTPUPYET OOINYI0 SPYAHMLHUIO B IPEIMETHOH
o0ylacT,  WCHONB3YeT HpU  OTBETE€  CCBUIKM Ha  MaTepual
CIeMAITM3UPOBAHHBIX HCTOYHUKOB, B TOM 4Kcie Ha IHTepHeT- pecypchl.
OOyuwaromuiicsi TBEpO 3HAET MaTepuai, TPaMOTHO U IO CYIIECTBY
M37araeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC, BIIAJICET CHENUAILHON TEPMUHOJIOTHEN HA TOCTATOYHOM YPOBHE;
MOTYT BO3HUKHYTH 3aTPyIHEHHs IPH OTBETE€ HA YTOYHSIOIINE BOIPOCHI
10 pacCMaTpUBACMOM TeMe; B II€JI0M JIEMOHCTPHPYET OOIIYIO 3PYAHUIIUIO
B [IPEIMETHOM 00J1aCTH.

Omauuno

Xopouto 15

OOyuvaromuiics MMEET 3HaHUS TOJILKO OCHOBHOIO MaTepuasa, HO He
Yooenemsop 10 YCBOMJI €T0 JIeTallel, I0MyCKaeT HETOYHOCTH, HEIOCTATOYHO ITPABUIIbHBIC
UMeNbHO (OpMYJIMPOBKH, IUIOXO BIAACET CHCIUAIBHOH  TEPMHHOJIOTHEH,
NIONyCKAeT CYIIECTBEHHbIE OIIMOKM TIpPU OTBETE, HEJOCTaTOYHO
OPHUEHTHUPYETCS] B MCTOYHHKAX CIEIIMAIN3UPOBAHHBIX 3HAHUM.

OOyvaromuiics He 3HAaeT 3HAYUTENBHOM YacTH MPOTPaAaMMHOIO

MaTepuasa, JOIyCKaeT CyIIeCTBEHHBIC OMUOKH, HAPYIICHUS JIOTHUSCKON

Heyooenems op Merce 10 [1OCTENIOBATENIBHOCTH B M3JI0KEHUHM MPOTPAMMHOTO  MaTepuana, He
UmenbHoO BIIAJICET CIICIIMAIIBHON TEPMUHOJIOTHEH, HE OPUEHTUPYETCSA B UCTOUHHUKAX

CHEIHATU3UPOBAHHBIX 3HAHHIA.

Het oTBeTa Ha MOCTaBJIEHHBIN BOIIPOC.

OreHka, MojydeHHas Ha dK3aMeHe, EpeBOUTCS B 0asuibl («5» - 20 6ai1oB, «4» - 15 6aiios,

«3» - 10 GamnoB) U cymMmmupyeTcs ¢ 6aimaMu, HaOpaHHBIMU B X0J1€ TEKYIIIETO KOHTPOJIS:

Hrorosasi onenka no | Cymmapuble Kpurepun oneHuBanus

YpoBeHb AMCUUILIMHE 0aJ/uIbI MO
copMHPOBAHHOCTH nMCUUIJINHE, B
komnerennuii ITK-2, ITK-8 TOM YUCJIe
BrIoTHEHBI BCe KOHTPOJIbHBIE
Buicokuii Omauuno 91 -100 [rouKH TEKYLIEro KOHTPOJIS HA
BBICOKOM ypOBHE. DK3aMeH
CIaH
BrImoaHeHbI BCE
podeurymiii Xopouo 81-90 KOHTPOJIbHBIE TOYKH
TEKYLIETO KOHTPOJIA.

JK3aMeH coaH
KoHTpoOJIbHBIE TOUKH
Ilopozoswiii Yooenemeopumenvrno 70- 80 BBITTOJIHEHBI B HETIOJTHOM
00BeMe. DK3aMeH cHaaH
KOHTpOJIbHBIE TOUKHU HE
Huoice nopozogozo Heyooenemeopumenvno | 69 1 MEHEeE [BBIIOIHEHBI WU HE CJaH
DK3aMEH
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5. 3amaHusi AJA  BHYTPeHHeill  oOleHKM YpoBHSI cHOPMHPOBAHHOCTH
KOMIIeTeHIINH

OneHouHbIE MaTepHabl COACPIKAT 3aJaHus I OLCHUBAaHUs 3HAHWM, YMEHUH U
HABBIKOB, IEMOHCTPHUPYIOIINE YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITUH.

KoHTponpHBIE 3a1aHUs COOTBETCTBYIOT NMPUHLMIIAM BAJIMIHOCTH, OJHO3HAYHOCTH,
HAJIG)KHOCTU U TO3BOJISIIOT OOBEKTHUBHO OICHUTH PE3YyJbTaThl OOy4YEHUS H YpPOBHU
c(OpMHUPOBAHHOCTH KOMITETEHIUH (YaCTH KOMIIETEHIIHI).

Koa
HAHMMEHOBaHUe Jrtanbl GOpMHPOBAHUA
KOMIIeTEeHIIUH (MHAUKATOPBI AOCTHKEHHU ) 3a1aHue 1151 OUCHKH CPOPMUPOBAHHOCTH
N KOMIIeTeHIIUHN
(4acTu KOMIIeTeHI Uil
KOMIIETEHIIHH)
Komnerenuus 'TecToBbIe BOIPOCHI
IMK-2 3HATD: coBpeMeHHYI0 3J1EMEHTHYIO
0a3y peneiHoM 3anThl 1 aBTOMATUKH.
TecToBoe 3agaHue
YMETD: BBIIONHATE pacy€T yCTaBOK
pEJICTHOM 3aIlUTHI.
BJIAJIETD: conocraBinenueM u TecToBoe 3aanue
aHAJIN30M
0COOCHHOCTEN (PYHKIIMOHUPOBAHUS
CYIIECTBYIOIIIMX CXEM  PEJICHHON
3alllUTHl 1 aBTOMATHKH.
Kommnerenuns SHATD: 'TecToBBIE BOIIPOCHI
IMK-8 OCHOBBI PEJICHHOMN 3aIUTHI U

AQBTOMATUKH JINHUW 3JIEKTpoIepeaay,
TpaHc(hopMaTOpOB, ABUTATEIICH;
MIPUHITUTIBI IEUCTBUSI COBPEMEHHBIX
YCTPOMCTB PENEHHON 3aIUTHI U
AQBTOMATHUKH.

TecToBoe 3aganue
VMETD: cocTaBiIsITE CXEMEI I

3alUTHI OT aBAPUITHBIX PEKUMOB

TpaHc(hopmMaTopoB, JIBUTATENEH,

TTUHUI DTIEKTporepeiay.

BJIAIIETD: TectoBoe 3aganne
YCOBEPIICHCTBOBAHNEM

CYILIECTBYIOIIMX CXEM PEIIEUHOMN
3alUThl 1 aBTOMATUKH paboTOM
TEXHUYECKOU JINTEPATYPOH.

5.1.Kommnekc 3amanuii copmupoBaH TakuMm 00pa3oM, YTOOBI OCYIIECTBUTH
poLeIypy MPOBEPKUA OJHON KOMIETEHIMH y oOyudaromerocsi B TeueHue 5-10 MHHYT B
MMCbMEHHOMW WJIM YCTHOU (hopmMax.

CopeprkaHre KOMITJIEKCA 3aJaHHUH 110 BapUaHTaM:
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Bapuanr 1

1. AIIB GsiBator.

a) MexaHMYECKHUE U DIICKTPUUYCCKHUEC

b) IlpsiMble U KOCBECHHBIC

C) IlocTOSHHOTO M MEPEeMEHHOTI0 TOKA

d) MHIyKIMOHHBIC ¥ 3JIEKTPOMArHUTHBIC

2. CenekTuBHOCTB PocTOi M T3 ¢ HUKECTOSIIUMU 3aIUTAMH 00ECTICUNBACTCS

a) OTCTpOiiKoii 110 TOKY cpabaThIBaHUs

b) Otcrpoiikoii Mo BpeMeHu cpabaThIBaHUS

c) Jlorukoi pabOThI aITOPUTMA

d) ®dukcanueit HarIpaBICHHUSI MOIITHOCTH

3. Hus o6branoro ¢uaepa 10 kB MT3 sBnsiercs

a) OCHOBHOI1 3alUTOM

b) PesepBHOI 3amuTOMN

C) JlomoNHHMTEIbHOM 3alUTOM

d) BcnomoraTenbHOM 3aIMTON

4. Perne, HETIOCPEICTBEHHO BOCIIPUHUMAIOIIEE N3MEHEHHUE dTICKTPHUSCKUAX
napaMeTpoB, 3TO -

a) BCIIOMOTaTEJIbHBIC

b) ocHoBHBIC

C) yKkaszaTelbHbIC

d) MuHMMaIBEHOrO JEHCTBUS

Bapuanr 2

1.  Kakas 30Ha aeiictBus nuddepeHnnanbHoM 3amuThl Tpanchopmaropa?

a) 3ona orpanuuenHas mmaamMu BH n HH

b) 3ona orpanndenHas Tpancopmaropamu Toka Ha cropoHe BH u HH
TpaHcopmaropa

¢) 3ona oxBartbiBarolas muHsl HH

d) 3ona oxpartbeiBatomas BBoga BH

2. YeM oTiIMYaeTCsI TOKOBAsA OTCEYKA OT MAaKCUMaJIbHONM TOKOBOM 3aIIUTHI?

a) OOecrnieueHHEM CEIEKTHBHOCTH

b) OGecneueHreM BBISIBICHHEM K. 3.

c) OOecrneueHreM CUTHATH3AIUN

d) Ooecnieuenuem GuKcaIuu MOBPEKACHUI

3. Kaxoit koaddunnent cxema numeet cxema coequHenust TT u 0OMOTOK pese B
HETOJIHYIO 3Be311y?

a) 2

b)1

c) "3
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d)3

4. Ha3oBHUTE JOMYCTUMYIO BETUYHHY TaICHUS HATIPSDKEHUS IS peTICHHON 3aliThI?

a) He 6omee 0.5%

b) He 6omaee 3%

c) He 6omnee 2%

d) He 6omnee 5%

Bapuanr 3

1. Kakwue K1accel TOYHOCTH UMEIOT TpaHchopMaTopsl TOKa?

a) 0.2;0.5;1.0;3.0

b) 0.1;1.5; 10; 17

c) 0.05;0.07; 0.15

d) 0.02;0.6;0.8

2. HazoBuTe OCHOBHBIE 3aITUTHI CUJIOBOTO TpaHc(hopMaTopa

a) Juddepenmnmanbnas 3anmTa 1 ra3oBas 3alInTa

b) 3amuTa OT 3aMBIKAHHUS Ha 3€MJTIO

C) 3ammuTa OT Ieperpesa

d) 3ammuTa oT meperpysku

3. Kakoii koahduiineHT Ha1e:KHOCTH IPUHUMAETCS TPU BBIOOPE YCTAaBKH TOKOBOM
orceuku JIDII?

a) K,=1.2-1.3

b)Ky= 1.0

¢) K,=2.0

d)Ky=1.5

4. Yem o0OycloBIMBaETCS TOK 3aMbIKaHUs Ha 3eMiTt0 B ceT 6-10-35 kB.

a) EMKOCTBIO 2NIEKTpUUECKH CBA3aHHOM ceTH

b) MHIyKTUBHOCTHIO CETH

c) CeueHreM POBOJIOB JTMHHUU

d) Mapkoii mpoBoIOB

[IIxana oeHMBaHUS KOMILJICKCHOT'O 3aJlaHUSI

Ounenka (0a.171b1) Kpurtepun onenkn
S «omauunoy 90-100 % mpaBUIILHBIX OTBETOB
4 «xopouioy 70-89 % mpaBUIIBHBIX OTBETOB
3 «Y00671emeopumenbHo » 50-69 % mpaBUIHHBIX OTBETOB
2 «Hey0081emeopPUMenNbHO) 49% wm MeHbIIIe TPABUIHLHBIX OTBETOB

CdopMupoBaHHOCTH KOMIETESHITHH (ITAMOB) Y 00YYaIONTUXCS IPOBOAUTCS B
COOTBETCTBHUU C OLIECHOYHOW IIKAJIOM.

32



5.2 Anroputm, KpUTEpHUH U 1IKaJIa OLEHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHIIMH

Tansl
OPMHPOBaH Pe3yabTar Pe3yabTart
(opmup Pe3yabTarsl y y
us OLlCHUMBAaHMUA dTAala OlleCHUBAaHUA
OueHovHOe CPeACTBO| OLEHUBAHUS
(MHAMKATOPBI — (popmupoBanus chopMupoOBaHHOCTH
JOCTHKEHUIT) KOMIIETeHI[U U KOMIIETeHUHH (YaACTH
KOMIIETEeHLH I KOMIIETeHIIMH)
Komnerenuusa [[1K-2
3HATH TecToBBLIE BOIIPOCHI Ot 2 10 5 6ayioB
P A Ot 2 10 5 6amioB
YMeEThb TecToBBIE BOIPOCHI Ot 2 10 5 6amioB
p A Ot 2 o 5 6amnoB Ot 2 o 5 6amioB
Biagers TecToBBIE BOIIPOCHI Ot 2 1o 5 0amnoB
& P A Ot 2 10 5 6aimIoB
Komnerenuusa [I[1K-8
3HaATh TectoBsie Borpockl | OT 2 10 5 6amioB
Ot 2 10 5 6amioB
YMeETh TecToBBIE BOIIPOCHI Ot 2 1o 5 0aoB
p t Ot 2 10 5 6amioB Ot 2 1o 5 da/uioB
Bnanets 'TecToBBIE BOITPOCHI Ot 2 10 5 6amoB
Ot 2 10 5 6amioB

YpoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHITUH B II€JIOM HJIM €€ YaCTH OICHUBACTCS T10
IKajie ot 2 10 5 0aJuIoB:
MeHee 2,5 6annoe - ypoBeHb CPOPMHUPOBAHHOCTH KOMITETCHITUN HUYKE ITOPOTOBOTO;

2,5-3,4 6anna - TOporoBeIil ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHITNH;

3,5-4,4 6anna - npoABUHYTHIA YPOBEHb, KOMIIETCHIIUS CHOPMHUPOBAHA B TOJTHOM
o0BeME;

4,5-5 6annoe - BHICOKUI YpOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIUH.

YpoBeHnb
c¢popMHPOBAHHOCTH
KOMIIeTeHI U (YacTH

KOMIIeTEeHIIMH)

XapakTepucTHKA YPOBHSHA

CogepxaHue Kypca OCBOCHO MOJIHOCTBbIO, 0€3 MpoOenoB, HEOOXOIMMbIe
MPAKTUICCKHE HABBIKK Pa0OTHI C OCBOCHHBIM MaTepraioM c(hOpMHPOBAHEI,
BCE MPEAYyCMOTPEHHBIE MPOrpaMMOM yueOHBbIe 3aJaHusl BBITIOTHEHBI,
KA4eCTBO MX BBIITOJIHEHHS OIEHEHO YHCIIOM OajuioB, OJM3KHM K
MaKCUMaJIbHOMY.

1%0)051

3amanue s [POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHIIUU
BBITTOJTHEHO MTOJTHOCTHIO.

CopepxaHue Kypca OCBOCHO ITOJIHOCTBIO, 0€3 TPOoOeNIOB, HEKOTOpHIC
MPAKTUYECKHE HABBIKK pa0OThI C OCBOEHHBIM MaTepHUaaoM c(hOPMUPOBAHBI
HEJ0CTAaTOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpaMMOi YJYeOHBIC 3aJlaHus
BBIIOJIHEHEI, KAYECTBO BBIMOJHEHHWS HH OJHOTO M3 HHUX HE OIEHEHO
MUHUMAJTBHBIM YHCJIOM 0a/TOB, HEKOTOPHIC BHJIBI 3aJIaHUH BBITOJHEHBI C
OIITNOKAMU

Buicoxuii (omauuno)

IIpoosunymuiii (xopowo)
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I
3amaHue Ui TPOBEPKU YpPOBHA chopMHUpoBaHHOE™  KOMIETEHIMU
BBINIOJHEHO Ha 75%.

Ilopoeoesuwiii
(yoosnemsopumenbHo)

CopmepkaHue Kypca OCBOCHO YacTUYHO, HO TmpoOensl HE HOCAT
CYILIECTBEHHOT'O XapakKTepa, HeOOXOIMMbIE TPAKTUYECKIE HABBIKU PaOOTHI
C OCBOCHHBIM MaTE€pHaJiOM B OCHOBHOM C(hOpMHPOBaHBI, OOJIBIINHCTBO
[IPEAyCMOTPEHHBIX IPOTPaMMOil 00y4eHHUs yUeOHBIX 3aJaHNI BBIITOIHEHO,
HEKOTOpPbIE M3 BBIOJHEHHBIX 3aJaHUN, BO3MOXKHO, COJAEP)KAT OLIMOKU
JIN

3amaHue Ui TPOBEPKU YPOBHA C(HOPMHUPOBAHHOCTH KOMIIETECHIMU
BbITIOJTHEHO Ha 50%.

Huoice nopocosoco
(Hey0o811emeopumenbHo)

ConepkaHue Kypca HE OCBOCHO, HEOOXOJMMBIC MPAKTUYCCKUE HABBIKU
paboTel He c(HOPMHUPOBAHBI, BBHIMOJTHCHHBIC YYeOHBIC 3aJaHUS COAEPKAT
rpyOBIC OITMOKHN

NI

3amaHue Ui TPOBEPKU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH HE
BEITIOJTHEHO.
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