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

Pe3yabTaThl 00yuyeHHs MO TUCHHUIIIMHE OueHOYHbI
OueHouHble | € cpencTBa
(Moxy.110)
Kon u nanvenosanue Kona u nauMeHoBanue HHAMKATOPA(0B) A0CTHIKEHUS CpeacTBa NpOMEIKYT
KOMIIeTCHIMH KOMIIeTeHIIHH TeKylIero OYHOM
3namo Ymemo Bnaoemy KOHTPOJI1 arrecranu
Hu
Komnerenuus NJ1-10onk2:3HaeT: OCHOBHBIE 3aKOHBI THUIOBBIE BBITOJIHATH HaBBIKAMU
OIIK-2. Cnocoben €CTECTBCHHOHAYYHBIX TUCLUIUIMH, CBA3aHHBIC C CXEMBI, dyHKIHOHATBH | 3(B(beKTHBHOTO
TIPUMCHATE NMPOQeCCHOHATLHOM ICATELHOCTBIO. MHKEHEPHBIE | ble 00A3aHHOCTH | , G€30MacHOTO
ecrecTBeHHOHayuHble | M/[-20nk2ymMmeeT: NpUMEHATh OCHOBHBIE 3aKOHBI
METOIBI CYZOBOTO "
U OOILEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX JTUCIUILINH, CBS3aHHBIC C - KOMILICKT
3HaHUs, npo¢eCCHOHATBHON 1eATEIbHOCTBIO. aHanI/ISa DNEKTpOMEXaHH | dpdexTuBHOrO 3anaHmi IS
aHAJTUTHYCCKUC NJI-3onk2Bnaaeer: HaBBIKAMH npuMeHeHust | CBOUCTB Ka [0 | yNpaBJICHUA BEIIOMHEHHUS P
~ €3yJIbTaT
METO/IbI B OCHOBHBIX 3aKOHOB ecrecTBeHHOHay4HbIX | COOC Oe30macHoH, CADOC npaxTwaeckux/ | Y
npoQeCcCHOHANBHON | TUCIMIUIMH ~ CBA3aHHBIX ¢ npodeccuoHansHol | (EBCADIC) u | 6esapapuiinoit u | (EBCADDC) B | 1a00paTOpHBIX TecTHpOBaH
JIeSITENIbHOCTH JIeSITENIbHOCTBIO X SbdexTHBHOf ITTATHEIX I - TECTOBBIE s
o 3adaHuA, o
Kommnerenuus . XapaKTepPUCTH | HKCIUTyaTalluH aBapHIHBIX - THITOBLIC Oruérsl 1o
OIIK-4. Ciocoben N]I-1onk4:3HaeT TOPSAIOK YCTAHOBJICHUS TIEIeH IIPAKTHYECK
k1;  -Meronsl | COOC pexumax; - 3a/IaHUS TI0
alarTUPOBAThCS K IPOEKTa, ONpeIeIeHUs] TIPUOPUTETOB. EBCADSC BADHAHTAM V15 uMm/mabopar
HU3MEHSIOIIMUMCS NJI-20omnk4:ymeeT ycTaHaBIUBATh IPUOPUTETHI onpenenerus | ( ) B | HaBblKaMi BBFHOJ‘IHGHI/IS[ OPHBIM
YCJIOBUSIM CYJIOBOI npodecCuOHANBHON IeATeNbHOCTH, afanTupoBarh | UX COOTBETICTBIN C | ONPCACICHHA | OHTPOBHO paboram.
JIEATCIBHOCTH, MX K KOHKPETHBIM BUIAM JIE€SITEIbHOCTH U anektpodusny | [1JIHB; - | IPU3HAKOB U paGOTHI KonTtponbsH
b
yCTaHaBIIMBas IIPOCKTaM. €CKHX aHAIM3UPOBATh | TIPUYUH pacuerHo- as 1;31161)0”’
MIPUOPHUTETHI JJIsI NJ1-30onk4:BnaseeT METO1aMH YIIPaBICHUS [ApaMeTpoB M | SKCIUIYaTALMOH | OTKA30B rpaduyeckoi KprOB,Oﬁ
ThI
ZIOCTIIKCHHS LCITH C JIFOABMU B CIIOKHBIX, KDUTUYECKHUX U XAPAKTEPUCTH | HBIC PEXHMBI H | SIEKTPOOGOPY paboTE, HpOeKT.
y4€TOM OIpaHUYEHUS | SKCTPEMAJIbHBIX YCIOBHIX KyPCOBOTO
K C39C | mpuHUMaTh JIOBaHUS U T2’
BpPEMEHHU IPOEKTa;
KoMIeTeHmus YMeTh: (EBCADDC); - | apdexTuBHBIC CpE/CTB
IIK-1. Cnocoben U-1nk1  Ymeer  ocymecTBiasaTh  Oe3omacHoe | METOIBI ONCPATUBHBIC aBTOMATHKH,
OCYILIECTBIISITh TEXHUYECKOE UCTIOJIb30BaHUE CY/IOBOTO | PEIICHUS pCIlICHHsI  TIPH | BHIOJHCHHUS
Oe3omacHoe 3JIEKTPOOOOPYIOBAHUSA M CPEJICTB ABTOMATUKH B | IPAKTHMYECKUX | OTKJIOHEHHSX OTIepPATHBHBIX
TEXHUYECKOE COOTBETCTBHUH c MEXXTyHapOTHBIMA u
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UCTIOJIb30BaHUE,
TEXHHUUYECKOE
o0OcmyKuBaHUeE,
JTMAarHOCTUPOBAHUE U
PEMOHT CYIIOBOTO
3IIEKTPOOOOPYAOBAHU
s M CPELICTB
ABTOMATHKH B
COOTBETCTBUH C
MEXTyHAPOIHBIMH U

HannnOHAaJIbHbIMHU TpC6OBaHI/I}IMI/I

N-21k.1 Y™MeeT OCYIIECTBIISATh Oe3oIacHoe
TEXHUYIECKOE o0CTy)XKHBaHHE CYZIOBOTO
JIEKTPOOOOPYJOBaHUSI U CPEACTB aBTOMATHKH B
COOTBETCTBUU c MEXTYHAPOTHBIMH 31

HAIMOHAILHBIMH TPEOOBAHUAMHU

NJT-3k-1 YMeeT ocymecTBIsITh 6e301acHoe
JHAarHOCTUPOBAHUE M PEMOHT CYI0BOTO
3JIEKTPOOOOPYIOBAHUS M CPEJICTB AaBTOMATHKHU B
COOTBETCTBHH C MEKIYHAPOIHBIMHU U

HAIIMOHAJILHBIMU HAI[MOHATLHBIMA TPEOOBAaHUSIMU
TpeOoBaHUIMU , TUaTHOCTUPOBAHUS U PEMOHTA
AIEKTPOOOOPYIOBAHUS M CPEACTB ABTOMATHKH B
COOTBETCTBHH C MEXAYHAPOIHBIMU U
HAIMOHAJLHBIMU TPEOOBAaHUSIMU
Komnerennus
N-11x.2» YMeET OCYILECTBIISATh 0€30I1acHOE
IIK-2. Cnocoben TIK-2 ym
TEXHHYECKOE MCTIOIH30BAHHUE IJICKTPUIECKOTO H
OCYIIECTBIIATh
AJIEKTPOHHOTO 00OPYIOBaHUS B COOTBETCTBUU C
Gesonactoe MEXITYHAPOIHBIMA ¥ HAIIMOHAJIHHBIMU
TEXHUYECKOE yHap
TpeOoBaHUSIMU
HCIIOJIBL30BaHHE,
NJI-21x.2 YMeeT ocymecTBIsITh 0e30macHoe
TEXHUYECKOE
TEXHHUYECKOe 00CITy)KUBaHUE, TUATHOCTUPOBAHKE U
o0cmyKuBaHUE,
PEMOHT JICKTPUIECKOTO U JICKTPOHHOTO
JIMATHOCTUPOBAHUE U
CMOHT 000pyOBaHUS B COOTBETCTBHH C
p MEXTYHAPOHBIMU M HAllMOHAJIbHBIMH
AIEKTPUICCKOTO H
TpeOOBaHUSIMU
AIEKTPOHHOTO

000pyI0BaHUS B
COOTBETCTBHUHU C
MEXTyHAPOIHBIMH U
HAI[MOHATLHBIMU
TpeOOBaHUSIMH

NJ-3 k-, YMeeT ocymecTBIATh 6e30MmacHoe
JIMarHOCTUPOBAHUE U PEMOHT JIEKTPUUYECKOTO U
3JIEKTPOHHOT'O0 00OPY/I0BaHUS B COOTBETCTBHH C
MEXKyHAPOAHBIMU U HAIMOHATBHBIMU
TpeOOBaHUSIMH

3a/1a4u
pacuery u
aHaJIu3y
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YCTPOMCTB
CooC
(EBCADDC);

- IpaBuia
MIPUMEHEHUS U
TEXHUYSCKOMN
SKCILTyaTaluu
Co0C
(EBCADDC.

KOHTPOJIUPYEMBI
X  IapaMeTpoB
NCTOYHUKOB
AJIEKTPOIHEPTUU
OT
HOMHHAJIbHBIX
3HAYCHMI; -
MIPUMEHSATH
COBpEMEHHEIE
METObI "
cpeacTBa
JUATHOCTHKHA |
MIPOTHO3UPOBAH
nus
TCXHUYCCKOI'O
COCTOSTHHS
HCTOYHUKOB
AJIEKTPOIHEPTUHU

MEPOIPUATHHI
10
MIPEAOTBPAILEH
U0 U
YCTPaHEHUIO
MIPUYNH
OTKAa30B; -
HaBBIKaMU
OIIpeACIICHUS
TEXHUYECKOT O
COCTOSIHUS,
pEMOHTa U
BOCCTaHOBJICH
us
TEXHUYECKUX
XapaKTepUCTH
k CADOC
(EBCADDOC).




Komnerennus
IIK-8. Cnocoben
OCYIIECTBIISATh
Oe3omacHoe
TEXHHYECKOE
HCIIOJIb30BaHME,
TEXHHYECKOE
o0cmy>KuBaHue,
JUATHOCTUPOBAHUE U
PEMOHT CUCTEM
yIpaBICHUS U
0e30IMacHOCTH
OBITOBOTO
o0opynoBaHus B
COOTBETCTBUU C
MEXTyHAPOHBIMH U

NJT-1px-sYMeeT ocyiiecTBIsATh Oe30macHoe
TEXHUYECKOE UCTIOIH30BAaHUE CHCTEM YITPABICHHS
u 0e30macHOCTH OBITOBOrO 000PYI0BaHUS B
COOTBETCTBHH C MEKIYHAPOIHBIMHU H
HAI[MOHAJILHBIMU TPCOOBAHUSIMU;

NJI-2 rx-gYMeeT ocymecTBISITh 0e30macHoe
TEXHUYECKOE 00CITYKMBAHUE CHCTEM YIIPABICHUS U
0e30macHOCTH OBITOBOTO O0OPYAOBAHUS B
COOTBETCTBHH C MEKIYHAPOIHBIMU U
HAI[MOHAJILHBIMU TPEOOBAHHUSIMU;

NJI-3 rx-s YMeeT ocyliecTBIATh Oe30macHoe
JUarHOCTUPOBAHKE U PEMOHT CHCTEM YIIPaBJICHUS
u 0e30macHOCTH OBITOBOTO 000PYIOBaHUS B
COOTBETCTBHH C MEKIYHAPOIHBIMU U
HAI[MOHAILHBIMU TPCOOBAHHUSIMU;

HaIlMOHATLHBIMU
TpeOOBaHUSIMU
Komnerennus
IIK-9 Cniocoben
NJ-1k-9 YMeeT ycTaHaBIMBAThH U ONPEACIATh
yCTaHaBIUBATh
MIPUYHHBI OTKA30B CYJO0BOTO M O€pEroBoro
MIPUYUHBI OTKA30B )
CYIIOBOTO H ANEKTPOOOOPYIOBAHUS U CPEACTB AaBTOMATHKHY;
6Z CFOBOLO NJI-2 k-9 Bnageer MmeTonaMu onpenensith
p MPUYUHBI OTKA30B CYJOBOTO U OEPEroBoro
AIEKTPOOOOPYI0BaHU
A W CPEICTB AIIEKTPOOOOPYIOBAHMS M CPEJICTB aBTOMATUKH;
NI-3 k.9 YMeeT OCYIIECTBISAT, MEPOIIPUITHS IS
ABTOMATHKH, TIK-9 yi porp A
MPEIOTBPALLCHHS TPUYUHBI OTKA30B CYI0BOTO U
ONpeaesTh U
0eperoBoro 31eKTPOOOOPYAOBAHUS U CPEACTB
OCYIIECTBIISTh
ABTOMAaTHKH
MEPOIPHUATHS TIO UX
MPEA0TBPAIIEHUIO




Komnerennus
ITIK-12. Cnocoben
OCYIIECTBIISATh
pa3paboTKy,
odopmIIeHHE U
BEJICHHE

AKCIUTYyaTallMOHHON

JIOKYMEHTAIu!

N-1nk-12 YMeeT ocymecTBiIsTh pa3padoTKy,
odopmIleHHE U BeIeHHE YKCIUTyaTallHOHHOM

JOKYMCHTAllUN

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

IHoxka3zarenu IIIkaJjia 1 KPUTEPHHU OLIEHKHU YPOBHA C()OPMMPOBAHHOCTH KOMIIETEeHIMI (MHAUKATOPOB UX JOCTHKEHMS)
OLICHUBAHHUS
KOMIIeTeH Ui Huzke noporosoro IloporosbIii IIpoaBuHYTHINH Boicoxuii
(MHAMKATOPOB («neyoosnemeopumenvroy) («yooenemeopumenvroy) («xopowoy) («omauunoy)
HUX JTOCTHKEHUS)
IoaHoTa YpoBeHb 3HaHUN HAXKE MHHHMAaIBHO JOMYCTUMBIN YPOBEHD YpoBeHb 3HaHUH B 00BEME, YpoBeHs 3HaHUH B 00BEME,
3HAHUHT MHUHHUMAaJIBHBIX TPeOOBaHMUH. 3HaHUM. COOTBETCTBYIOILIEM IIPOrpaMMe COOTBETCTBYIOILIEM NIPOrpaMMe
Wmenu mecto rpyObIe ONIMOKH. JlonyieHs! He rpyOble OIIHOKH. MOJITOTOBKH. MTOATOTOBKH.
JlomynieHsl HEKOTOPbIE MOTPEUTHOCTH.
Hanuune IIpu BEINONHEHNH CTaHJAPTHBIX IIponeMoHCTPUPOBAHBI OCHOBHBIE IIponemoHcTpHrpoBaHbl Bce OCHOBHBIE | [IpoaeMOHCTpHPOBAHEI BCE OCHOBHBIE
YMeHUuit 3a/IaHUI HE TPOJIEMOHCTPUPOBAHBI | YMEHHS. YMEHHUS. YMEHHSL.
OCHOBHBIE YMEHUSI. BEINOIHEHBI TUIIOBBIE 331aHUS C HE BeInonHeHBI Bce OCHOBHBIE 331aHUs C | BBINOJIHEHBI BCe OCHOBHBIE U
Nmenu mecto rpyOble OMINOKH. rpyObIMH OIIMOKaMHU. HEKOTOPHIMU HOTPEHIHOCTAMU. JIOTIOJTHUTEIbHBIE 3a/IaHus 0€3 OIINO0K U
BeInonHeHsI Bee 3a1aHus, HO HE B BeInonHeHs! Bee 3a1aHuUs B TOJHOM MOTPELTHOCTEN.
MOJIHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOpBIE C HE0UeTaMH. | 3aJaHusl BBIIOJIHEHBI B TOJTHOM 00beMe
MOSICHEHUsI, HETIOJIHbIE BHIBOIbI) 0€e3 HeOUeTOB.
Hanuune IIpu BEINOJIHEHNH CTAHJAPTHBIX Hmeercs MUHUMAaIBHBINA HA00D ITponemoHCTpHpPOBaHBI Oa30BbIE IIponeMOHCTPUPOBAHBI BCE OCHOBHBIE
HABBIKOB 3aJaHUil HEe IPOJEMOHCTPUPOBAHbl | HABBIKOB JIsl BBINOJIHEHUS HaBBIKY IIPU BBINOJHEHUU YMEHUS.

(BJ1aeHME ONBITOM)

0a30BbIC HaBBIKH.
Hmenn mecto rpyOble OMIIOKH.

CTaHAapTHBIX 38.I[3HI/IFI C HCKOTOPBIMU
HCIO04YCTaMHU.

CTaHJAPTHBIX 3a):[aH14171 C HCKOTOPbIMU
HCI0YCTaMU.

BrInmoHeHbI BCE OCHOBHEIE M
JIOTIOJTHATEIbHBIE 3a/1aHns 03 OIHO0K 1
MOTPELTHOCTEH.

[IponeMoHCTpUPOBAH TBOPUYECKUI
MOJXOJ K PELICHHUIO HECTaHAAPTHBIX
3aad.

XapakTepucTHKA

Komnerenmn (akTudecku He

CdopMHupOBaHHOCTh KOMIIETEHITHHA

CchopMHpOBaHHOCTh KOMIIETEHIIHA B

CdopMHUpOBaHHOCTh KOMIIETESHITHIA
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chopmupoBanHocTH
KOMIIeTeHIHHI

c(OpMHUPOBAHBI.

Nmeromuxcs 3HaHUM, yMEHUH,
HABBIKOB HEIOCTATOYHO IS
pEIICHUS MPAKTHIECKIX
(mpodeccroHaNbHBIX) 33/1a4.

nin

3a4eTHOE KOJIMUECTBO OAILJIOB HE
HaOpaHO COTIacHO
YCTaHOBJICHHOMY JHANIa30HY

COOTBCTCTBYET MUHUMAJIbHBIM
TpeOOBaHHSM.

Hmeronuxcs 3HaHUM, yMEHUH,
HABBIKOB B IICJIOM JOCTATOYHO IS
PEeUHICHUSA TPAKTUYCCKUX
(mpodeccroHanbHBIX) 3a1a4.

N
HaOpaHo 3aueTHOE KOJIMYECTBO OAIIOB
COTJIACHO YCTaHOBJIECHHOMY IMANa30Hy

IIEJIOM COOTBETCTBYET TPEOOBAHUSIM.
Nmeromuxcs 3HaHUHN, YMEHHUI,
HaBBIKOB JIOCTATOYHO JJIsI PEIICHUS
CTaHIAPTHHIX MPO(HECCHOHATBEHBIX
3a/1a4.

N
HabpaHo 3adueTHOE KOJMUECTBO OANIOB
COIJIACHO YCTAHOBJICHHOMY JMAINa30Hy

MOJTHOCTBIO COOTBETCTBYET
TpeOOBAHUSM.

Wmeronuxcst 3HaHUM, yMEHUN, HaBBIKOB
B MOJIHOM Mepe AOCTAaTOYHO JJIf
pelIeHHUs CJIOKHBIX, B TOM UHCIIe
HECTaHIAPTHBIX, TPOPECCHOHATBHBIX
3a/1au.

nin

Habpano 3a4ueTHOE KOJUYECTBO OAIIIOB
COIJIACHO YCTAaHOBJICHHOMY AMANa3oHy




3. KpnTeplm M IIKAJIA OLeHUBAHMSA 3aJaHNI TEKYIIEro KOHTPOJIsA

3.1 Kpurtepuu u mikana OleHUBAHUS JaOOPATOPHBIX/MpaKkTUYecKuX pabot. Ilepedens
71a00PaTOPHBIX/IPAKTHYECKUX padOT, OMHCAHWE IOPSIKA BBITOJHEHUS W 3alIUThI PaOOTHI,

TpeOOBaHUS K pe3yibTaTaM paboThl, CTPYKTYpE U COJIEPKAHUIO OTYETa U T.II. MIPEICTABIICHBI B
METOAMYECKUX MaTepHaiax Mo OCBOCHHUIO IUCIMIUIMHEI U B 3JIEKTpOHHOM Kypce B JUOC MAY.

Ounenka/6anmbl Kpurtepnu onennBanns

Omauuno 3ananue BBINOJTHEHO TIOJTHOCTBIO u TIPaBUIIBHO. Otyer 1o
nmabopaTopHOI/MpakTHIECKOW paboTe MOATOTOBJIEH KauyeCTBEHHO B COOTBETCTBUU C
TpeboBaHusaMH. [10THOTa OTBETOB Ha BONPOCHI MPEMOIaBaTeNs IPY 3alIUTe PaOOTHI.

Xopouwo 3a7aHue BBIIOIHEHO MOJHOCTHIO, HO HET JOCTATOYHOrO OOOCHOBaHMS WM MpPHU
BEPHOM pEIICHUWW JIONYyLIeHAa He3HauWTeNbHas OWMOKa, HE BIMAIOIIAs Ha
MIPaBIIBHYIO TIOCIIEA0BATENBHOCTD paccyxIeHni. Bee TpeboBanus, MpenbaBIsieMble
K paboTe, BHINOJIHEHBI.

Yooenemeopumensno | 3anaHusi BBHIONHEHBl YaCTUYHO C OmMOKamH. JIeMOHCTPHpYET CpelHHH YpOBEHB
BEITIOJTHEHUS 33JaHUS Ha J1a0OpaTOpHYIO/IPaKTHUYECKyl0 paboTy. BoipmimHCTBO
TpeOOBaHUH, MIPEIBSIBISIEMBIX K 33JJAHUIO, BBITOJTHEHBI.

Heydomemeopumeﬂbuo 3az[aH1/Ie BBITOJHEHO CO 3HAYMTENILHBIM KOJIUYSCTBOM OIIMOOK Ha HU3KOM YPOBHEC.
Mmnorue Tpe6OBaHI/I5[, IPEABABIIACMBIC K 3aJaHNIO, HE BBITTIOJIHCHBI.

N

3az[aHHe HC BBIIIOJIHCHO.

3.2. Kpurepnu u mkana OleHUBAHNUS TECTHPOBAHUS

[lepeyeHr TECTOBBIX BONPOCOB U 3aJaHUM, ONHCAHUE MPOLEAYPHl TECTHUPOBAHMS
MpPEeNCTaBIeHbl B METOJMYECKUX MaTepHalaX [0 OCBOSHHUIO IUCIHILTUHBI (MOIyJs) UB
a5eKTpoHHOM Kypce B OMIOC MAY.

B ®OC BkJItOYEH TUTIOBOW BapUaHT TECTOBOTO 3aIaHUS:

_Tunosoi BapuanT

1. Uemy paBHa BennuuHa 6e3omacHoro noctosHHoro  [Okono 100-125 MxA
TOKa, IPOTEKAIOILIEr0 Yepe3 YeTOBEUECKHUM
Opra"nusm?

2. [Ipu kakoil BeIM4YMHE IEPEMEHHOI0 TOKa yacToTol  [Okoio 15 MA

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

3. YKa)kuTe OCHOBHOE Ha3HAYEHUE 3aILUTHOTO YcTrpaHeHne onacHOCTH
3a3eMJICHUs ? MOPaKEHUS SJCKTPUICCKUM TOKOM
00CITy’KMBAIOIIETO NEPCOHATA

4, CyIoBbI€ AJIEKTPOYCTAHOBKH. Y KaXKUTE€ OCHOBHOE YcTpaHneHue onacHOCTH
Ha3HA4YCHHE 3AIIUTHOTO OTKIIFOUCHUS? MOPAKEHUSI DIIEKTPUUECKUM TOKOM
00CITyKMBAIOIIETO MMePCOHANa




Ykaxxkute 00J1acTh MPUMEHEHHS 3alUTHOTO
OTKJIIOYEHUS B CYIOBBIX 3JIEKTPOYCTAHOBKAX

DIIEKTPUIECKHE CETH C JIF000M
HEUTPaJbIO

6. [ yero B CyZI0BBIX JIEKTPOYCTaHOBKAX /111 mpoBepKH HaIUUUs
UCIIOJIB3YIOT YKa3aTeJIN HAPSKEHUS HAIpPSDKEHUS HA TOKOBEYLINX
JacTax
1. UeMm oTinuaeTcs napaMeTpuieckuil crabunuzatop  |(Crabunmzanueii 3a cuer
HANPSDKEHUS. OT KOMIIEHCAITMOHHOTO? 0COOEHHOCTEH BOJIBT-aMIIEPHON
XapaKTePUCTUKU
8. Kakue n3amepurenbHble mpeodpa3oBaTenu Ten3zope3ucTopHble
MPUMEHSIOTCS B IJaTYMKaX KPYTAILIErOo MOMEHTa?
9. Kakue npoBoIHUKOBbIE MaTepHualibl IpuMeHstoTcs B ([Inatuna
TEpMOIIpeoOpa3oBaTesX COMPOTUBICHUS
(TepMoMeTpax CONPOTHUBIICHHS)?
10. Omuyeckue NaTYNKU YPOBHS MIPUMEHSIOTCS AJIst 3a00pTHOI BOJIBI
11. SBieHne caMoxona (BpallleHue IBUraTels Ipu YBEJIIMYEHUEM KPUTHYECKOTO
OTCYTCTBHHU HAIPSKCHUS YIPABICHUS) B CKOJIbYKEHUS OO0JIbIIIe €IMHUIIBI
NBYX(a3HBIX UCIIOIHUTEIbHBIX JBUTATEISAX
yCTpaHseTcs
12. Koadduruent tpanchopmanmm TuHEHHOTO 0,565
MIOBOPOTHOTO TpaHC(hopMaTopa paBeH
13. OcHOBHOE BJIMSIHHE HAa JUHAMHYECKYIO TIOTPEIIHOCTD [3AIIUTHBIM METaNINYECKUN KOXKYX
MaTYUKOB TEMIIEPATYPHI C TEPMOMETPAMHU
COINPOTHUBJICHUS OKa3bIBAET
14, K ueMy npuBoauT 3aenanue sikops dnekTpomarauTa |K cropanuio oOMOTKH
NEPEMEHHOTO TOKa? AIIEKTpPOMAarHuTa
15. Kak BKJII09aroTCs pe3ucTopbl 00paTHOM CBSI3U B [TonkmroueHne oyepeIHOro
CXEeMe ONpe/esIeHUs CpelHeapuPMeTHIECKOI reHeparopa K CyJ0BOM CeTH
MOIIHOCTH CYJIOBOT'O reHeparopa? MIPUBOJUT K MapajlIeIbHOMY
BKJIIOYCHHUIO PE3UCTOPA OOpAaTHOM
CBSI3U
16. J1J1s1 94eTo CITy>KUT KOMIICHCAIIMOHHAs 0OMOTKa J17151 KoMIIeHCauu MPOA0JIbHON
IIEKTPOMAIIMHHOTO YCHJINTEIS TONEPEYHOTO NMOJIA? |COCTABIIAIOIIEH PEAKIIUU SKOPS
17. Kakwue n3amepurenbHbie mpeoOpa3oBaTenu NunykTuBHbBIE

MMPUMCHSAIOTCS B JaTYUKC MTOJIOKCHUA pCﬁKH
TOIIJIUBHBIX HACOCOB?




18.

3MmeneHue QJICKTPHUYCCKUX CXEM U KOHCTPYKIIUU
3J'ICKTpOO6Op}II[OBaHI/I}I MOKCT NPOU3BOJUTHCH
OTBCTCTBCHHBIM II€PCOHATIOM TOJIBKO C paspCHICHUA

Cynosnanenbiia

19. KeM TOJDKHO BBITOJIHATHCS TEXHUUECKOE MeXaHUKOM 10 3aBEI0BAHUIO
00CITy>)KMBaHUE TIOIITUITHUKOB CKOJIbKCHHS
reHepaTOpOB
20. CHsTHe TUIOMO, BCKPBITHE M PEMOHT U3MEPUTEIBHBIX [3apeniatoTcst
MPUOOPOB B CYIOBBIX YCIOBHSIX
21. [Touemy TpexdaszHbie ceTH MEPEMEHHOTO TOKa 1. IIpocTast KOHCTPYKIHS U
HaxoJAT 0oJiee MUPOKOE MPUMEHEHHE Ha Cy/IaX, YeM [BBICOKAsl HAJEKHOCTh TpeX(ha3HbIX
C CETH IOCTOSHHOI'O TOKa? AICKTPUIECCKUX MAIIHH
2. Ilpo1ie ocyiiecTBIATH
peoOpa3oBaHKe HATIPSKEHUS
22. UTo BIIMsSIET Ha CONMPOTUBIICHUE TEJIa YEJIOBEKA 1. Oxpyxaromas cpeaa
ANEKTPUIECKOMY TOKY? 2. ®uznonorunyeckue HakTopsl
3. CocTosiHME KOKHOTO MTOKPOBa
4. TTapaMeTpsl 3JIEKTPUUIECKON
ceTHn
23. B kakux ciayyasx BO3HMKaeT onacHOCTh mopaxenus (1. [Ipu 3ambikanuu (assl
PIEKTPUYECKUM TOKOM? AJIEKTPUYECKON MAIIMHBI HA
KOpIyc
2. [Ipu CHMKEHUH CONTPOTUBIICHHUS
W3OJISIITUH IIEKTPUUYECKOM ceTn
24. Kaxkue n3mepurensHbie TpeoOpa3oBaTeu 1. MaruuTtoympyrue
MPUMEHSIOTCS B IaTYMKaX JaBJieHHs B nminHapax 2. TeH3ope3ucTopHbie
JABC? 3. [Ipe30351eKTpUUECKUE
25. Ha xaxom pucyHke n3obpaxeHa cynoBas TpexdasHas v

JJICKTPpHUICCKAA ceTh?

Ouemca/ﬁannbll Kpurepuu ouenku
Omauuno 90-100 % mpaBIIBHBIX OTBETOB
Xopowo 70-89 % mpaBUIIbHBIX OTBETOB
Yooenemsopumenvno | 50-69 % npaBuIbHBIX OTBETOB
Heyoosnemeopumenvro | 49% u MeHbIIIE IPABUIIBHBIX OTBETOB

3.3. Kpurtepuu 1 1ikajia oneHUBaHUs KOHTPOJIBLHOU PAOOTHI

1
Llkana oyenusanus onpedensemcs paspabomyuxom @OC
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IlepeueHb KOHTPOIBHBIX 3aJaHUM, PEKOMEHAALMHU IO BBIIOIHCHUIO IPEICTaBICHBI B
METOJMUYECKUX MaTepuallaX [0 OCBOCHUIO JHUCLUUILIMHBI (MOAYJSA) U B 2JIEKTPOHHOM Kypce B
OUOC MAY.

B ®OC BxitOU€H TUIIOBOM BapUaHT KOHTPOJIBHOTO 3aaHMUs.

3ajaHue HA KOHTPOJIBLHYIO padoTy

ITpoBeném pacuér ceueHust kabenell M MOTEpb HANPSKEHHUS Ha YdacTKax CyJOBOH
AIEKTPUUECKON CETH NEPEMEHHOT0 TPEX(HPa3HOr0 TOKA, MOKA3aHHOM Ha PUCYHKE 2.

B rtabmuie 3 mpuBeneHBI WCXOAHBIE M PAcUETHBIE JAaHHBIC OTACIBHBIX (QHIEPOB,
NUTAOMUX TpUEMHUKH, U ¢unepoB nutanus PUI. [{ns onpeaeneHus cyMMapHOro pacuéTHOro
Toka nurarouiero kabens PIL[ maHbl cymmapHble noTpeOisieMble aKTUBHBIE M pPEAKTUBHBIC

MOIIIHOCTH, CpPEeIHHE 3HAaYeHHsI KO3(PPHUIIEeHTa MOIIHOCTH U pacuéTHast MouiHocTh PIII.

Tabnuma 2
BapuanTel 3aanuit
1 2 3 4
HomuHambHbBIN HomunanpHBIN HomuHabHBIN HomunansHbBIM
Jnvina TOK JlnuHa TOK Jnvina TOK Jnvna TOK
Ka0eJisd, | MAKCHMAaJbHOrO | Ka0esd, | MAaKCUMAJIBHOTO | Ka0ensd, | MaKCUMaJILHOIO | Ka0essd, | MaKCUMAaJIbHOIO
M pacuenurens M pacuenurens M pacuenurens M pacuenurens
aBToMarta, A aBToOMaTa, A aBToMarta, A aBTOMaTa, A
38 21 42 19 35 22 45 18
32 7 28 5 35 8 25 4
23 7 27 5 20 8 30 4
22 41 18 39 25 42 15 38
13 7 17 5 10 8 20 4
- 7 - 5 - 8 - 4

10




[Ipogomxenue TabIUIBI 2

BapuanTel 3amanuit

5 6 7 8
HomunanbHbIH HomunanbHbIN HomunanbHbIH HomunanbHbIi
Jnuna TOK Jnuna TOK [nuna TOK Jnuna TOK
KaOeys, | MAKCUMAJIBHOTO | Ka0ellsd, | MaKCMMaJIbHOIO | KaOess, | MAaKCUMAJIbHOTO | Ka0ens, | MaKCHMAaJIbHOI'O
M pacuenurens M pacuenurens M pacuenurens M pacuenurens
aBTOoMara, A aBToMmarta, A aBTOMara, A aBToMarta, A
38 23 42 17 35 21 45 19
28 9 32 3 25 7 35 5
23 9 27 3 20 7 30 5
18 43 22 37 15 41 25 39
13 9 17 3 10 7 20 5
- 9 - 3 - 7 - 5
9 10 11 12
HomuHamsHBIH HomunansHBIH HomuHansHBIH HomunzansHBIH
Jnuna TOK Jnuna TOK Jnuna TOK Jnuna TOK
KaOeis, | MAaKCUMAJIBHOTO | Ka0ellsd, | MaKCHMaJIbHOTO | KaOems, | MAKCUMAJIbHOTO | Ka0ens, | MaKCHMaJIbHOI'O
M pacuenurens M pacuenurens M pacuenurens M pacuenurens
aBToMarta, A aBTOMaTa, A aBToMarta, A aBTOMara, A
43 22 37 18 42 23 38 17
27 8 27 4 28 9 32 3
28 8 22 4 30 9 20 3
17 42 17 38 15 43 25 37
18 8 12 4 20 9 15 3
- 8 - 4 - 9 - 3

[punoxxenue: Cm. otnenbHbA daiti. Tabmuiy 3. McxoaHbie u pacuETHBIC JaHHBIC OTACIBHBIX

¢bunepos, nuTaOIUX NPUEMHUKY, U punepos nutanus PIL. (mpumep pacuera no 4 Bapuanry).
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ri r2
A2y gq an - g
11 12

P Pl

cosf @

Y iy Q1 1 Y 1

r3 re rs ra re
S3 \ sS4 Y S5 S6 \ S7
13 14 IS 16 I7
Pezeps
P3 P4 Ps P8 P7
Puc. 1 — Cxema cynoBoi 3JeKTpUYECKOM ceTh TpEx(a3sHOTO TOKAa C yKa3aHHEM

OTACJ/IbHBIX YYAaCTKOB

IIpumep pacuéra

1. o TabnuIie >MEKTPUUECKUX HATPY30K YCTAHABIUBAIOT PEKHUM, B KOTOPOE MPUEMHUKHI

ANEKTPO3HEpPrun, noaxitouéHHbie K P, numeror Hanbonblyto Harpys3Ky.

Pacu€THas MOIIHOCTH € y4éTOM KOI(PQPHIMEHTOB OTHOBPEMEHHOCTH K, M 3amaca Kiu,
(yuuTbIBaeT YyBEJIMUYEHUE Harpy3ku Kabens 3a cuéT MOAKIIOYEHHsS] K 3amacHoMy Quaepy

MPUEMHHKE) COCTABIISET
B, = Pgkoksan = 26,91-0,9-1,07 = 25,91
rae k, = 0,9, k,,, = 1,07.

2. Tlo namOospmieli MOTPEOIIEMON MOIIHOCTA OMPEACISIOT TOJHBIM pacu€THBIM TOK

¢dbunepos P o cnexyromieii hopmye:

_ B-10° 2591-10%
P V3U,.cos¢ +3-380-083

47,44

rae U,oy = 380 B, cosp = 0,83.
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3. Ilo cymmapHOMY pacd€éTHOMY TOKY BBIOMpalOT cedeHue nuratomero kademns P Sy u

JUIiHY Kaoens |o.

Js nogxmrouenust gunepa k mumHam [PII BeiOpan aBromatr A3324 na Tox 100 A c

MAaKCHMaJIbHBIM paclenuTeIeM Ha HOMUHAIBHBIN TOK 60 A ¢ yctaBkoit 420 A.
4. PacuéTHblil TOK reHepaTopa HaXOAUTCs 110 popmyie 2:

Pron * 103 300 - 103
= = = 521,70
V3Ur o COSPyon V3 - 400 - 0,83

IF.HOM

rae P.,om = 300 kBT, U, o = 400 B, cos@,on = 0,8.

5. Ilo pacuéTHOMY TOKY IO TabJIHUIE AOMYyCKACMBIX HArPYy30K Ha KaOenw ¢ OTHOPSIHON

MIPOKJIAJIKOI BHIOMPAIOT CEYEHUE U XKUIBHOCTh Kabesst oT reHeparopa ao I'PLI S;.

S; = 2(3 x 185) mm?

6. [Toteps Hanpsixkenus Ha ydactke ot ['PIL no PII Haxomutcs o popmyse 15:

AU = V3Il,c050,-100  \/3-47,44-30-0,83-100 17
2T ¥S5Ueion B 46-10 - 380 v

rae U,y = 380 B.

7. IloTepu HanpspKEHUs Ha yyacTkax ceTd oT P 10 mpu€MHUKOB HaxXO[ATCs 10 TOM Ke

bopmyne:

_ V3l3l3c0s¢93-100  3-12,3:45-0,89-100

A = 3,25
Us ¥S3Uson 46-10-380 ’
31,l,cosp, - 100 3:44-25-0,74-100
AU4=\/_44 L _¥3 = 0,81
YSaUson 46-10 - 380
V3I:lscosp: 100 /3-1,25-30-0,76-100
AU = X21575C0%%s = = 0,28
YSsU. o 46-10 - 380
31 l.cosp, - 100 3-30-15-0,85-100
AU6=\/_66 96-100 V3 — 0,95
¥SeUson 46-10 - 380
V3I,1,cos¢,-100 +/3-0.8-20-0,85-100 013
7 = = = ,

¥SyUvon 46-10 - 380

13



8. CymmapHbIe ToTepy HanpsbkeHus Ha yuacTkax oT ['PII 1o mpuéMHUKOB Haxonarcs o

caeayomuM hopmyiam:
AU, = AU, + AU; = 1,17 + 3,25 = 4,42
AU, = AU, + AU, =1,17 + 0,81 = 1,98

AU; = AU, + AUs = 1,17 + 0,28 = 1,45

AU, = AU, + AUg = 1,17 + 0,95 = 2,12

AU,s = AU, + AU, = 1,17 + 0,13 = 1,31

2
Ouenka/0anibl Kpurepuu onneHuBaHust
Omauuno PaGora BbIMONHEHA MOJHOCTHIO, 0€3 OIMOOK (BO3MOXHA OfHA
HETOYHOCTb, OINKCKA, HE SBIIAIOLIASICS CJIEICTBUEM HEIOHUMAaHHUS
MaTepuana).
Xopouio PaGora BbINoOIHEHA TOJIHOCTHIO, HO 0OOCHOBAHUS 111ar0B PEIICHUS

HEAOCTATOYHBI, JOITYIICHA OJHA Herpy6a;1 OIIMOKA HITH ABa-Tpu
HEA0YCTA, HEC BJIMAIOIIHNX HA IMMPABUJIBbHYIO IMOCJICA0BATCIBHOCTD

pacCyKIEHUN.
Yooenemeopumens | B pabote nomymieno 6onee ogHO# rpy0oii omuOku nim 6osee aByX-
HO TPEX HEJ0YETOB, HO OOYUAIOIIUICS BIIaJIeeT 00s3aTeIIbHBIMU

YMEHUSIMHU 110 IPOBEPSIEMOU TEME.

Heyoosenemeopumen | B pabote ectb rpyOble OIIMOKH U HETOUYETHI
bHO nin
KonTponbHas paboTa He BBITIOTHEHA.

2
LlIkana oyenusanus onpedensemcs paspabomuuxom @POC

14



3.4. Kpurepuu ¥ ikana OLEeHUBAHUS pPacYeTHO-Ipaduueckoil paboThl

HepequL KOHTPOJIbHBIX 33.,[[8.HHI>'I, PCKOMCHAANN IO BBIIIOJIHCHUIO MPCACTABJICHBI B

METOAMYECKUX MaTepHaiax M0 OCBOECHUIO TUCLUUILIMHBI U B 3JIEKTpOoHHOM Kypce B OOC MAY
B ®OC Bxitouen tunoBoit Bapuant PI'P.

Pacyer TOKOB KOPOTKOI0 3aMbIKAHHSI NPH NMAPAJLJIeIbHON paGoTe reHePaTOpoB.

Ta6muma 1
BapuanTel 3a1anui
Bapuant
Nel No2 Ne3 Ne4 No5 No6 Ne7 Ne8 Ne9
Bl
p 380 400 420 440 460 480 500 520 540
"2 kKBA kBA kKBA kKBA kKBA KBA kKBA kKBA kKBA
la 0.0081 | 0.0104 | 0.0110 | 0.0118 | 0.012 | 0.0125 | 0.0128 | 0.013 | 0.0132
X g 0309 | 0.315 | 0.218 | 0.321 | 0224 | 0.128 | 033 | 0.232 | 0.334
0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0011 0.0012 | 0.0012
rs 0.0011 0.0012
3 8 2 1 9 1 3
0.00052 | 0.0005 | 0.0006 | 0.0005 | 0.0005 | 0.0005 0.0005 | 0.0005
Xz 0.00055
1 45 34 11 36 12 58 61
[Tyt 8
Cosy 0.5 0.55 0.58 0.65 0.7 0.72 0.78 0.62 0.8
E!; 0.6 0.75 0.8 0.85 0.9 0.95 0.72 0.88 0.95
Puc.1.IlpunnunuanbHas cxema 3JIEKTPOIHEPreTUYECKON YCTaHOBKH.

Puc.2. CxeMmbl 3aMellieHrs yYaCTKOB JIEKTPUUYECKON ceT it pacuéra TokoB K3.

15
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ba3ucHble BeJTMYHHBI
bazucHbie MmomHOCTH
P, = 440 (xBA)
P6 =Py, =3 P, =3 - 440 = 1320xBA
bazucHble HanpsKeHUS
Us = U, = 400B
bazucHsIi1 TOK

P6 1320- 103
[ = IHZ = - v3eoa00 1905,26 A

Iy y — cymMMa HOMHHAJBHBIX TOKOB T€HEPATOPA.

Omnpenesienne TokoB K3 B Touke K3-1

1. ConpotuBnenus reHepaTopos ['1, I'2 u ['3, BeIpa’keHHBIX B OTHOCUTEIbHBIX
€IMHUIIAX, a TAK)KE COMPOTHBIICHHUS IIETIH TUX TeHepaTopoB /10 Touku K3, (mpuBeaeHs! B Ta0.

20 ct.163 B.C. Jleiikun CynoBbl€ 31EKTPOCTAHIIMU U CETH.) 1 COOTBETCTBEHHO PABHBI:
F1=la2 =ry;3 =0.0118
X”d]_ = X”dg = X”dg =0.321
s = s = s = 0.00112
X1y = Xoy = X33 = 0.000511
I, — aKTUBHOE COMPOTHUBIICHHUE CTaTOPa reHepaTopa.
X q— CBEPXIEPEXOAHOE PEAKTUBHOE COMMPOTUBIICHUE T€HEepaTOpa Mo MPOAOIBLHOMN OCH.
I's ¥ Xs— aKTUBHOE U PEAKTUBHOE CONMPOTUBIICHUS Lenu K3.
2. IlpuBenenne CONMPOTURICHUE K OA3MCHBIM BEJIMYMHAM B OTHOIICHHBIX €IMHUIAX:

X15* PO 0,000511 - 1320 - 103
X138 = X238 — X33 — UZ = 4002 = 0,00422
6

s+ P6 0,00112 - 1320 - 103
T = Tex = T = Tz = 2002 = 0,00924
6
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, , ) Xy, P6 0.321 - 1320
X da16 = X d26 = X d3e — P, = 440 = 0,963
T

r.- P6  0,0118 - 1320
T

3. OHpeHGHI/IM MOJIHOC COIIPOTUBJIICHUC B OTHOCHUTCJIBHBIX CAMHUIIAX KAXKAO0I0 JIyda

Tpexnyquoﬁ CXCMBI.

p— _ -_— — —_ — - ” - — —
Z16 = Z26 = Z36 = Ta16 T JX a16 T Tz T JX135 = Z36

= 0,035+ j0,963 + 0,0092 +0,00422 = 0,0446 + j0,967

®opMmya JIeNleHns KOMIUIEKCHBIX YHCENT, 3aJaHHBIX B areOpandeckoil popme 3amucu C =

Q'JIID>|

Artjdy _ (A1+jA3)(B1—jBy) — (A1'B1+A42°By) j(A1'B1—Ay'By)
By1+jB; (B1+jB3):(B1-jBy) A%2+B?

4. IlpuBeeM TpeXIydueBYIO CXEMY K JIByXJyueBoil, Tak kak J.J[.C, Bcex nmapasiesbHo

paboTarolx reHepaTopoB npu pacyere TokoB K3 npunsate! onuHakoseiMu E"y = E", = E"3

_ (mgtjxie) (g +jxag) (0,046 4 j0,967)(0,0446 + j0,967)

A28 = e ¥ jxag) + (s + jxzg)  (0,0446 + j0,967) + (0,0446 + j0,967)
~ —0,934+,0,086 0,089 —;1,934 0,084 + ;1,814
~ 70,089 +,1,934 0,089 —;1,934 0,0298

= 2,806 +;60,801

IIpuBeneM ABYXJIy4EBYIO CXEMY K OJHOIYUYEBOU

%, pq = f_1,2,6 ' Z_i,ﬁ _ (1,26 +.jx1,2,6) (736 +jx.36)
TN ZypetZzs (Tae tix126) + (r3s +jx36)
(2,806 + j60,801)(0,0446 + j0,967)
~ (2,806 +j60,801) + (0,0446 + j0,967)
—58,805 + 170,659 2,851 — ;61,768 _ 10373,615 + j4118,808
2,851 + ;61,768 . 2,851 — ;61,768 B 31006,6991

= 0,335 +,0,133

OTHOIIICHUA
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x1’2'3 _ 0,133
.3 0,335

= 0,397; k, = 0.86

Zpe3/Tpes
gLI456T8ANNREH

18 4130
; ;;z
1,5 /r 114
14 - 112
13 » 110
12 A 108
Kyd 1 1106

- 104
=T T
05 07 09 11 13 15 17 13
Zpes /Tpes

Puc. 3 Kpusble nusmMenenus ynapnoro kodduuunenra k, = 0,82

puc. 71 B.C. Jleiikun CynoBble 3iekTpocTaHiiuu u cetu. Ct.156

6.0mpeenum pacyeTHOE CONPOTHBICHUE Zpaeq B OTHOCUTENBHBIX €MHUIIAX

1320
Zpacy = Z1236 P \/(7’123) + (x1,23)%" = /(0,335)2 + (0,133)2-

1320 = 036

Mo kpuBbM 3atyxanust Iy = f(Z paccy) HAXOIMM KPATHOCTD BEJTMIUHBI IEPHOTAUECKOI

cnararoniei Toka K3 mo otHomenuto x Toky Iy B Touke K3-1 ns t=0c I"; = 0,33
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&4 ] L L5 20 2,5 37
Int ¢ z, acrf/—
X g
7.0 c 77
\ L 1 - ]
. . 4,0 L0
e NN 0g
\ \ N EANER ?
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50 - 07 ) \\\ \\\ 2
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N
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5Ls
1,0
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0,8 ' : Tpacy
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Puc.4 PacueTHble KpUBBIE TOKA KOPOTKOIrO 3aMbikaHus 11 reneparopoB tuna MCK. puc. 72 B.C.

Jletikun CynoBble asekTpocTannuy u cetu. Cr.164
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7. Y napnsiii Tok K3 B Touke K3 — 1 onpenenuM B OTHOCUTENBbHBIX €IMHULIAX

Iy = kyV2Iy 1> = 0,82 -1.41 - 0,33 1905,26 = 729,12 A

8. OHpGI[CJ'IeHI/IC TOKa NOAIIMUTKU OT aACHHXPOHHOI'O S5KBUBAJICHTHOI'O 3JICKTPOABUT ATCIIA

MOIIHOCTBIO 920kBA npou3BOAUTCS NPH CIEAYIOIMX HAYaJIbHBIX YCIOBUIX
Cos¢p=0.65 E;=085 2z,=02
KpaTHOCTh NOANUTKY paBHA B OTHOCUTENBHBIX €UHHUIIAX

E, 085
=9 =-"2=-4725
Zg 0,2

Ig

yI[apHBIﬁ TOK IIOAIIUTKHU ITPHU 3TOM 3KBUBAJICHTHOI'O JJICKTPO ABUTATCIIA IIPpU 3TOM 6y,I[eT

paBeH:
Iyn = V2L, x = 141 - 425 - 2150,45 = 12925,11A

P, 920 - 103

I = = = 2150,45
" V3. U, Cos¢p  /3-380- 0.65
g

9. Benmunna cymmapsoro ynapHoro Toka K3 B Touke K3 — 1 Oyner

I

b = iy, +ipe = 1292511 + 729,12 = 13654,22(A)

Onpenenenue TokoB K3 npu K3 Ha ¢puaepe B Touke K3 — 2
1)Conpotusnenue nenu reaeparopos 1o muH ['PIL Obutn onpenenens panee
71236 = 0,335Ux1,36 = 0,133
2) [IpuBeném nosydyeHHbIE CONPOTUBICHUS K 0a3UCHBIM BEJIEYUHAM

_ x..Ps; _ 0133 -1320 - 10°

Yo = “p7 = 1002 = 0,091

n..Ps 0,335 -1320 - 103

e = g2 1002 = 0,228

3) IlonHOe KBHUBaJIEHTHOE Oa3UCHOE COMPOTHUBIIEHUE CXEMBI 3aMEIIeHuUs 10 Touku b

COCTaBJIACT.
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Zyws= Ts + jX1236 + Tes, + jxes, = 0,335 + j0,133 + 0,228 + j0,133
= 0,563 + j0,223

0,563
X5.x.6. — — 0’397
5x6. 0.158

4)PacueTHOE COMPOTHBIICHHE CXEMbI 3aMEIICHHUS

P

P 1320
P P
Zpac‘{ = Za.K.6-P_6 = \/(ra.K.G.)Z + (xI-).K.6.)2 P_G = \/(0;563)2 + (0,223)2 -

1320

= 0,61

Hns z),cq = 0.61 KpaTHOCTL MEPUOANMYHCKON cocTabsromei Toka K3 s
t =0 coct. Kparnocts 1,85 ynapnsiii ko3¢. k,= 1.04

5) Tox B K3 ot reneparopa B Touke K3-2

o, =Ky \N2 Inl" = 1,04 1.41 - 1,85 - 1905,26 = 5184,1A

6) TOK MOAMMTKY OT aCHHXPOHHBIX YJICKTPOABUTATENICH, 3aMEHEHHBIX OJTHIUM
SKBUBAJICHTHBIM AJIEKTPOJBHUIaTeIeM MOITHOCTHIO 920 kBT, onpenenum npu Tex ke HadalbHbIX
ycioBusX. KpaTHOCTh TOKa MOJMUTKY IO OTHOIIEHUIO K HOMUHAJIIBHOMY TOKY 3KBHUBaJICHTHOT'O
3JIEKTPOABUTATENS

. E,— AU 0.85-— 0,454
IA = m =

=1,98
Zyp 2

OcraTtounoe HanpsoxeHnue Ha mmHax [P coctaBnser

AU = Iy - = 1,85,/(0,228)% + (0,091)2 = 0,454
VY 1apHblil TOK NOJIUTKU OT aCHHXPOHHOT'O 3JIE€KTPOABUIaTEIIs
o =2 Ll = 141198 1905,26=5334,33 A
CymmapHsslil yaapHabiii Tok B Touke K3 — 2 cocr.

Ip= Iprt Ipy=5184,1 + 5334,33 = 10518,43A
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Heo6xo1umMo oTMeTHUTb, 4TO pacu€T yaapHbIX TOkoB K3 npousBenéH ¢ yuéTtoM HarpeBa

kabeneii 10 20 rpagycoB (Hauxyamwui ciy4daii). [Ipu mepecuére conpoTuBieHnii kabenei

C HarpeBoM 10 65 rpagycoB yAapHble TOKH YMEHbIIAIOTCS NpUOIn3uTeNbHO Ha 18%

Onenka/6anisr’ Kpurtepuu ounennBanus
Omauuno PaboTa BbIMIOJIHEHA TIOJHOCTHIO, 0€3 OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OTHCKA,
He SIBJIIONIASCS CIISICTBIEM HEIOHHMMaHUs MaTepraa).
Xopowo PaboTa BBITIOJIHEHA MTOJTHOCTHIO, HO 000CHOBAaHMS LIAr0B PEIICHNS] HEAOCTATOUHBI,
JIOTTyIIleHa OJTHa Herpy0Oast OlIMOKa WK JIBa-TPU HEA0UYETa, HE BIUSIONINX Ha
IPaBHIIBHYIO IIOCIIEJOBATEILHOCTD PACCY)KICHHH.
Yooenemeopumensno | B pabote nomymeno 6osnee ogHoM Tpy0Ooii ommOku ninn 0ojee AByX-Tpex

HCI04Y€TOB, HO 06yqa}0mm‘/ica BJIaacCCT 00s13aTeIbHBIMU YMEHHUAMMU 10 HpOBepﬂeMOﬁ
TEMC.

Heyoognemeopumensno

B pabote ecTh TpyObIc OIIMOKH 1 HETOUCTHI
W
PI'P He BbINONHEHA.

3.5P0opMbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

Onenka/6aninr’ Kpurtepnu ouenku
(npumep) (npumep)
Omauuno [Monue1iA, pa3BepHYTHIH OTBET Ha IOCTAaBJICHHBIN Bompoc (Borpockl). CBoOOHO
omepupyeT MOHATHAMHU. ['TyOOKOe YCBOEGHHE NMPOrpaMMHOIO MaTephaia, a Tarke
MOCIIeI0BaTeNbHbIE, TPaMOTHbIE OTBeThl.  CBOOOZHOE BIAJCHHE MaTEPHAIOM,
NpaBUJIbHOE 000CHOBAHUE MPUHSATHIX PEIICHUH.
Xopowo ITonublf,  pa3BepHYTHIf  OTBETHa  TOCTABJICHHBIM  Bompoc  (BOIPOCHI).
BotBerenpocnexxuBaeTcs — UYETKAACTPYKTYpa,  JIOTHYECKASIIOCIEA0BATEIbHOCT.
VYcBoeHHE MPOrpaMMHOTO  MaTepuana,rpaMOTHOE M IOCIENOBaTelIbHOE  €ro
N3JI0KCHUE, HO JONYIICHBI HECYIICCTBCHHBIC HETOYHOCTU B ONIPCACTICHUAX.
Yooenemeopumenvno | HenocraTouHO pa3BEpHYTHIM M MOCIENOBATENbHBIA OTBET HA MOCTABIEHHBIM BOIPOC
(Bompockl). BraneHne 3HaHMSAMH TOJBKO 110 OCHOBHOMY Marepuaiy. JlomymieHs
HETOYHOCTH ¥ 3aTPyAHEHHs C GOPMYIUPOBKOHONPEICIICHHH.
Heyooenemeopumensno | Henonnblit OTBET,pa3pO3HEHHbIC 3HAHUS 1o TeMeBOIMpoca c

CYIIECTBEHHBIMUOIIMOKAMIA B PACKpPBITHM MOHATHH, YyHNOTPEOJICHUH TEPMHHOB.
IIpucyrcTBYeT HEMOTHYHOCTh U3JI0KEeHU. BnaeHne MmarepraaoM 4acTUYHOE, TOJIBKO
OTHOCHTENBHO K 3aJaHHbIM BompocaM. OTCYTCTBYIOTBBIBOABI, KOHKPETH3AIWS
U0Ka3aTeIbHOCTh H3JI0°KEHUSL.

NJIN

He nosrydens! oTBeTHI 10 0a30BBIMBOIIPOCAM JIMCHHITIIHHBL

3.6. Kpurepun u mkaina olieHUBaHUsL TOCENAEMOCTH 3aHATHH

[Tocemenue 3aHATHII 00YYIAIONUMUCS OMIPEIEISIETCS] B IPOIIEHTHOM COOTHOIICHUH

5

Bamibl Kpurepuu ouenku
10 nocemaeMocts 75 -100 %
5 nocemnaeMocts 50 - 74 %
0 nocemaeMocts Menee 50 %
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4. KpuTepnn U HIKaJa OHCHUBAHUSA PE3YyJbTAaTOB 06y'leHI/Iﬂ Mo JUCHHUIJIMHE ITPA
NMPOBECACHUM MPOMEKYTOYHOM ATTECTALINN

4.1 KpuTepnn 1 mxkana oleHHUBaHHUS PE3YIRTATOB KYPCOBOT'O IPOSKTHPOBAHMS

ATTectanysi 00y4arolerocsi MpoOBOAUTCS Ha OCHOBAaHUM TEKCTa KypCOBOTO NPOEKTa U
3aIUTHI KypCOBOI'O IIPOEKTA.

TpeboBaHus K CTPYKTYpe, COAEPHKAHUIO U OOPMIIEHUIO IIPEACTABICHBI B METOAMUYECKUX
MaTepuaax 1o OCBOCHHIO TUCLUIUIMHBI (MOAYIIS) U B 3JIeKTpOoHHOM Kypce B OMIOC MAY.

B ®OC BxItOU€HBI IPUMEPHBIE TEMBI KYpCOBOI'O ITPOEKTA:
1. Pacuér MOIIHOCTH CYOBBIX MOTPEOUTENEH U BEIOOP UCTOYHUKOB SJIEKTPOIHEPTUN
2. Pa3paboTka cxembl CyJJOBOW CETH T€HEPUPOBAHUS U PACTIPEICIICHUS DIIEKTPOIHEPT UM

Onenka Kpurtepun ouenkn

Cogepxanue pabOThI HOJIHOCTBIO COOTBETCTBYET 3a4aHuI0. [IpeacTaBieHsl
Ppe3yaBTaTHI 0030pa Pa3TUIHBIX HH(POPMAIIMOHHBIX HCTOYHHUKOB. CTpyKTYypa paboTh
JIOTHYECKU M METOIMYECKHU BBIAEpKaHa. Bee BBIBOMIBI M IPEIIOKEHHSI YOS UTEIEHO
aprymeHTHpoBaHbl. OopMIIeHHEe KypCOBOTO POEKTa IIOJHOCTHIO OTBEYAeT
TpeOOBaHUM, U3JI0KEHHBIM B METOIMUECKHUX yKazaHusX. [Ipu 3ammre npoekTa
oOyuaroImuiicss MpaBUIBHO M YBEPEHHO OTBEYAET Ha BONIPOCH IPEHoAaBaTes,
JEMOHCTPHUPYET TITyO0KOE 3HaHNE TEOPETHYECKOTO MaTepHaia, clioco0eH
APryMCcHTHUPOBATH CO6CTBGHHbIe YTBECPIKIACHUA U BbIBOJbI.

Omauuno

CognepxaHue pabOTBI IONHOCTBIO COOTBETCTBYET 3ajaHMIO. IIpencTaBieHsl
pe3yabTaTel 0030pa pasIMYHBIX HHOOPMALMOHHBIX HCTOYHUKOB. CTpyKTypa padoThl
JIOTHYECKM W METOJUYECKH BblJiepKaHa. BOJIBIIMHCTBO BBIBOJOB M HPEIOKEHUIN
aprymerTupoBaHo. Ocgopmienne paboTHl OTBedaeT TpeOOBAHUSAM, H3JI0KEHHBIM B
METOANYECKHX yKa3aHWiX. VIMeroTcss ojaHa-IBe HECYIIECTBEHHBIE ONIMOKH B
HCIIOJIb30BaHMN TEPMHHOB, B IOCTPOCHHBIX AMarpaMmax, cxemax u T.1n. [Ipu 3amuTe
paboThl 00yJarOLIMICS TPABIIEHO M YBEPEHHO OTBEYAeT Ha OOJIBIINHCTBO BOIIPOCOB
HpenogaBaTeNs, JEMOHCTPHPYET XOpollee 3HaAHHE TEOPETHYECKOro MarepHana, HO
He BCerza Croco0eH apryMeHTHPOBAaTh COOCTBEHHBIC YTBEPHKACHUS U BRIBOIBL. [lpn
HaBOJAIWX BOIMPOCax NnpenoaaBaTeisl UCIIPABIIACT OHJI/I6KI/I B OTBCTC.

Xopowo

Conepxanue pabOThl YaCTUYHO HE COOTBETCTBYET 3aJaHuIo. Pesymbrarel 0030pa
WH(OPMAIIMOHHEIX HMCTOYHHKOB IIPEJICTaBICHBl HEIOCTATOYHO IMOJHO. EcTb
HapylieHUss B JIOTUKE U3JIOKEHUSI Marepuaia. AprymeHTanus BBIBOJOB U
Npe/UIoKeHUH  cabasi WM OTCYTCTBYyeT. VIMeroTcss OJIHO-ABa CyIECTBEHHBIX
OTKJIOHEHMH oOT TpeboBaHuii B odopmwieHnn pabotel. Odopminenne paboTsl
COOTBETCTBYET TpeOoBaHUSM. VIMEIOTCS OJHA-IBE CYIICCTBCHHBIX OIMMOKH B
WCIIONIb30BAHMM TEPMHHOB, B TOCTPOCHHBIX JAWarpamMMax M cxeMmMax. MHoro
rpaMMaTHYeCKUX W/WIM  CTWIMCTHYeCKMX ommuOok. Ilpum 3ammure  paboTh
oOyyaromuiicss [IOmycKaeT TpyOble OIMMOKH TpH OTBETaX HA  BOIPOCHI
IIpenoaBaTessl, JEMOHCTPUpPYET ciaboe 3HAaHME TEOPEeTHYECKOro MaTepHana, B
OOJNBIIIMHCTBE CIIy4aeB HE CIOCOOCH YBEPEHHO apryMEHTHpPOBaTh COOCTBEHHBIE
YTBEPXKICHHS ¥ BEIBOJIBL

Yooenemeopumensno

Conepxanre pabOThl B LIEJIOM HE COOTBETCTBYET 3ajaHMI0. MMerorcst Oonee IBYX
CYILIECTBEHHBIX OTKJIIOHEHHH OT TpeOoBaHuii B odopmiieHnu pabothl. Bomblioe
KOJINYECTBO CYMIECTBEHHBIX OIIMOOK IO CYTH pabOThl, MHOTO TPaMMaTHYeCKHX H
Heyooenemeopumenbno | CTUIMCTUYECKUX OIIMOOK W JAp. Ilpm 3ammre KypcoBOro mpoekra oOydarommuics
JEMOHCTPUPYET c1aboe IOHUMaHHE NIPOrPaMMHOTO MaTepHuala.

505141
KypcoBoii IpoeKT He ITpeCTaBIIeH IPENoIaBaTellio B YKa3aHHbBIE CPOKH.
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Kpurepuu u mkaja olieHUBaHUA PE3YVIALTATOB OCBOSHHS TUCIUIINHEI C 3a4ETOM C
OLICHKOH

Ecnu oOyuaromuiics HaOpaa 3a4eTHOE KOJIMYECTBO OAJUIOB COIJIACHO YCTAHOBIEHHOMY
JUana3oHy Mo AMCUMILUIMHE (MOIYJI0), TO OH CUMUTAETCS] aTTECTOBAHHBIM C OLIEHKOH COrjacHO
IKaje 6ayuIoB I ONpPeIEIeHHsI UTOIOBOM OLICHKU:

Ouenka Bayuibl Kpurtepuu oueHnBanusi
Habpano 3ageTHOE KOJMYECTBO OAJUIOB COTIIACHO
Omauuno 91 - 100
YCTAHOBJICHHOMY JMAITa30HY
Nopouto 81 - 90 HabpaHo 3aueTHOE KOJMYECTBO OANIOB COTJIACHO
P YCTaHOBJICHHOMY JIMAMa30HY
Voosnemeopumeisio 60 - 80 HabpaHo 3aueTHOE KOJIMUYECTBO OAIJIOB COTIIACHO
P YCTAHOBJICHHOMY JMAIa30HY
Hevoosnemeonumensio veHee 60 3a4eTHOe KOJIMYECTBO COTNIACHO YCTAHOBICHHOMY
4 P Jana3oHy OaJJIOB HE HAOpaHO

Kpurepun u mkana oreHuBaHus Pe3yabTaTOB OCBOCHUS TUCHIUILINHEI (MOAYISA) C
9K3aMEHOM
Jns quenumiuH (MOIyInei), 3aKaHIMBAIOIIUXCS AK3aMEHOM, PE3yJIbTaT MPOMEKYTOUHON
aTTeCTallud CKJaJbIBaeTCs W3 OajuioB, HAaOpaHHBIX B XOJ€ TEKYIIEr0 KOHTPOJS M TpHU
MPOBEICHUH SK3aMeHa:
B ®OC BxIt0YeH CITUCOK BOMPOCOB M 33JaHHI K SK3aMEHY M TUIIOBOI BapHaHT
9K3aMEHAIIOHHOTO OmJeTa:
Bonpocs! 1151 NoAroTOoBKH K 3k3aMeny no aucuumiimae CA99C pasa 9CI0

ouHas ¢.0., Kypc 4i, cemecTp 8it
3aoyHas ¢.o., Kypc 5i1, cemectp 10i
1. Ompenenenue CIIC. OcuoBubie 3nemenTs COIC. Knaccupuxarus CIIC.
2.Pon Toka, BenmuuuHbI HanpsikeHus u yactotsl COIC.
3.HanéxHocTs, )XUBy4YeCTh, 6€301acHOCTh U 3P hekTuBHOCTE COIC.
4. TpeboBanus K GyHKIIMOHAIBHBIM cxemMam COIC.
5.'enepaTopHble arperaThl: JIu3eIb-T€HEpPATOphl, TypOO-, Ta30-, BaJO-T€HEPATOPHI,
YTUIM3AaLMOHHBIE TypOO-TeHepaTOphl U aBapUiHBIE AU3€Nb-TeHEPATOPHI.
6.2O1eKTpuYeCKue aKKyMYJIATOPBI U X SKCILTyaTalus (KUCIOTHBIE).
6A. DieKTpUUECKHE aKKYMYJIATOPBI U UX 3KCIUTyaTalus (IeJI0UHBIE).

7.IIpeoOpaszoBarenu anekTpuueckoit s3Heprun. Mcrounnku 6ecrnepeOoitHOro muTaHusl.

8.05eKTpocHa0KEHUE CydHAa OT OEperoBbIX JJIEKTpHUECKuX cereid. HaaéxHoCTs,
AJIEKTPOOE30MacCHOCTh U TO0XKApOOE30MaCHOCTh CYNOBBIX JJIEKTpHuUecKuXx cetei. KonTpoib
M30JISLIUH CYIOBBIX 3JIEKTPUYECKHUX CETEH.

9.TpebGoBaHus K CUCTEMaM aBTOMAaTHUECKOTO PETYIMPOBAHUS HAPSKEHUS.

10 Cuctembl aBTOMaTHYECKOI'O PEryJIUpPOBAHUS HAMPSDKEHUS C TOKOBBIM, U (Da30BBIM
KOMITIayHIUPOBAaHUEM.

11.YcaoBus, obecreunBaroIye HayaabHOE CaMOBO30YKIEHUE CHHXPOHHOTO T€HEPaTopa

12.MeTop1 00ecTieueHHs HAa4aJIbHOTO CaMOBO30YX/IEHUSI CHHXPOHHOTO T€HepaTopa.

13. Cucrembl aBTOMAaTHYECKOIO pEryJUPOBAHUS HAMNPSIKEHUS, JEUCTBYIOLIME IO
OTKJIOHEHHIO HATPSIKEHUSI.
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14. KoMOMHUPOBAaHHBIE CHCTEMbI aBTOMATHUECKOT'O PETYIUPOBAHUS HATIPSKEHUS

15. ABTOMaTu4ecKue peryisiTopbl HanpsKeHUs: OeCIIETOUHBIX TEHEPATOPOB.

16. DnexkTpopacnpeeaTuTeNbHbIC IUThL, UX BUAbl U KOMILJICKTALIHS.

17.29nekTpoMaruuTHasE CUCTEMA AJIEKTPUUECKUX allllapaToB.

18.KoHTakTHas cucTeMa IEKTPUYECKUX alllapaToB

19. lyroracurenbHas cucTeMa 3JIEKTPUYECKHUX aIllapaToB.

20.ITnaBkue npegoXpaHUTEIH.

21.ABTOMaTHYECKHUE BBIKIHOYATEIN

22. Pene 3amiuThl reHEpaTOPOB

23. Buael cxem pacrpeaeieHus JIeKTPUYeCKOM SHEPTUH Ha CYHE

24. CynoBsle Kabenu, MpoBo/ia ¥ IHHOIPOBO/IBL.

25. Pacu€r cynoBbIX anekTpuueckux cerel. [lopsamok pacuéra.

26. DnekTpocHa0KEeHNE OTBETCTBEHHBIX MPUEMHHUKOB JIEKTPOIHEPTHH HA Cy/IHE

27 IlpeumytiecTBa M HEJOCTATKH MapalIeIbHON paboThl renepaTopoB Ha CIDC

28. BxiroueHne reHeparopa Ha mapaieIbHyI0 padoTy

29.Cnoco6s1 cuaxponuzamnuu CI.

30. ABromaTuyecKkasi TOUYHasi CHHXPOHU3AIHS.

31. Asmomamuueckas mounas cunxporuzayus Ha npumepe ycmpoticmea YCI-111.

32. Asmomamuueckas moyHas cuHxporuzayus na npumepe ycmpoticmea bCI'.

33. PacnipesienieHre akTHBHOM HArpy3KH MpH napasuienbHoi padore CI.

34. Pacnipenienienne peakTUBHON HArpy3Ku Npu napauienbHoi padore CII

35. Aemomamuueckoe pe2yiuposanue AKMUBHOU HASPY3KU U  YACMOMbL NpU
napannenvrou pabome CI" na npumepe ycmpoiicmea YPYH.

IlepeyeHb BONPOCOB ISl MOATOTOBKH K dk3aMeHy o aucuumianiae CA2I9C mas 3CI0
Ounas ¢. o. 5# kypc, 9i1 cemecTp
3ao4Hast ¢.o., Kypc 6i, cemectpl 1ii.
1. ABTOMaTHuYeCKOE PEryIMpoBaHUE aKTUBHOM HAarpy3KH M 4acTOTHI MPH MapajuieIbHON
pabote CI" Ha npumepe ycrpoiictBa LSU-114DG ¢upmsr DEIF.
2. ABTOMaTHUYE€CKOE paclpe/iejieHHe PEakTUBHOW Harpy3KH IpH MapajuieIbHOH padoTte
CT 3a cué€T ypaBHUTEIBHBIX COEUHEHUN
3.ABTOMATHYECKOE pacIpelelieHne Harpy3ku npu napaiensbHor padore CI' 3a cuér
CTaTU3Ma BHEIIHUX XapaKTEPUCTHK.
4. ABTOMATHYECKOE paCIpECICHHE PEaKTUBHOM HArpy3Kd IpHU HapayiedbHOW paboTe
CT 3a cuét MOCTOBBIX U TU(PEPEHITHATBEHBIX CXEM.
5. lMpuuunst 1 Buab! 1 nocneactsus K3 8 CADDC
6. Toxu K3 CT'.
7. Tok moANUTKH OT acHHXpOHHBIX ABuraresiei npu K3 8 CAD3C
8. Toxu K3 reneparopa u gBuratesss HOCTOSIHHOI'O TOKa.
9. Meroauka pacuéta TokoB K3. O0miue nosoxxeHus.
10. DnexTpoannamuueckoe nerictue TokoB K3 Ha anementsr CA3OC
11. Tepmuueckoe aeiictBue TokoB K3
12. Ilpoueccsl B CADDC nepeMeHHOr0o TOKa IIPU BHE3AITHOM N3MEHEHUU Harpy3Ku
13. Onpenenenne MNpoBaJia HAMNPSXKEHUS T'E€HEPATOPOB IMOCTOSHHOTO TOKa  IpH
BHE3aITHOM U3MEHEHUU Harpy3Ku.
14. Ha3naueHue, CTPYKTypa U OCHOBHBbIE TpeOOBaHMS, NPEAbIBISIEMbIE K 3allUTe
CADDC.
15. Buasl 1 mapamMeTpbl NEPEXOIHBIX TPOLIECCOB
16. 3amura reHepaTopos.
17. 3amurta CI' OT BHyTPEHHUX MOBPEXKIACHUN
18. 3amuTa nmpeobpazoBareseii AIEKTPOIHEPTUH.
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19.33amura 3J1eKTpUIECKUX CETEN U TPUEMHUKOB

20. Cratnueckasi ycTOWIMBOCTH MapayienbHoi padotsl CI'.

21. lunamMuveckast ycTOMUMBOCTh MapaiiensHoi pabotsl CI'.

22. MeponpusTis 10 MOBBIMICHUIO AuHaMu4Yeckor yctoiunBoctn CADDC. Konebanwms
MOIITHOCTH IIPH NapajuieIbHON paboTe TeHepaTOPHBIX arperaTos.

23. YcToiuuBOCTh pabOThl ACHHXPOHHBIX JBUTaTeNeH.

24. IlpyHUMOBI IOCTPOEHMSI CUCTEM ABTOMATHUYECKOI'O YIPABIEHUS  CYIOBBIX

3JIEKTPOCTAHIUH.

25. Cucrema aBTOMaTHYECKOTO YIPABICHUS U 3AIIUTHI PUBOIHBIX JBUTATENICH TU3ENb-
T€HEPaTOPOB.

26. CucreMa aBTOMAaTHYECKOI'O YIPABIEHUS U 3alllUThl CYAOBBIX CHHXPOHHBIX
TeHEPaTOPOB

27. Pexxum Bbixoga CADDC u3 00eCTOUEHHOTO COCTOSHUS.
28. Ocobennoctr GpynkimorupoBanusi CADI3C B MaHEBPOBOM peKHUME PaOOTHI Cy/THA.
CuMMeTpUYHOE M aCUMMETPHUYHOE pacnpeeneHue Harpy3ku mexay I ITyck MomHbIx
MPUEMHHKOB 3JIEKTPOIHEPTUH C MOCTOSHHOM U IEPEMEHHOM Harpy3Kou

MWHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIAUA

DEJTEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJIEHUE
BBICHIEI'O OBPA3OBAHUS

(PrAOY BO «<MAY»

MOPCKAA AKAJJEMUA

Kadeapa «2JeKTpoo0opyIoBaHue CYI0B)

HanmeHoBaHUE CTPYKTYPHOTO MOIPA3AEICHUS

26.05.07 "Dxcruryaramnuys CyA0BOr0 MIEKTPOO0OPYIOBAHUS Y CPEACTB ABTOMATUKN"

CrennaisHOCTD
3K3AMEHAIIHOHHI)IFI BUJIET Ne 1

Mo y4eOHOM TUCIUTUINHE:
b1.0.23 «CynoBbie aBTOMaTH3MPOBAHHbIE 3JIEKTPOIHEPreTHYeCKue CuCTeMbI»

1. Onpenenenne COIC. Ocnouble aneMenTs COOC. Knnaccugukamus CI3C.
2. Pacnipeienenue peakTUBHOW HArpy3KH MpH napauienbHoi padore CI°
3. DneKTpOMarHuTHasi CUCTEMA 3JIEKTPUUECKUX allapaToB.

3aB. xadenpoit A.b. Bnacos

DK3aMeHAIMOHHBIN OWJIET pacCCMOTPEH M YTBEp:K/IeH Ha 3acenanuu kadenpsr 20C

16 ¢espans 2022 roga npotokoa Ne 3
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Ouenka Kpurtepuu oieHKH 0TBeTAa HA IK3aMeHe

OOyywaromuiicss TayOOKO ¥  TPOYHO  YCBOWJI — TNPOTPaMMHBIM  Marepual,
HCUEPIBIBAIOIIE, IIOCIEIOBATENbHO, YETKO W JIOTMYECKH CTPOHHO €ro H3Jjaraert,
YMEET TECHO YBSI3BIBATh TEOPHIO C IPAKTUKOW, HE 3aTPYAHSETCS C OTBETOM HpPH
BHJIOU3MEHEHUHU Bompoca. BiajeeT cnenuanbHON TEPMUHOJIOTHEHN, TEMOHCTPUPYET
OOIIyI0 3pYyAUIMIO B MPEIMETHOH OONacTH, HCIOJIB3YyeT HPH OTBETE CCHUIKH Ha
MaTepHall ClieMaJIM3UPOBAHHBIX MCTOYHUKOB, B TOM uHcie Ha HTepHeT-pecypehl.

Omauuno

OOyuaromuiics TBEpAO 3HAET MaTepUajl, IPAMOTHO U IO CYILIECTBY MU3Jaraer ero, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAAEET CHENUAIBHOM
Xopouwio TEPMUHOJIOTHEH Ha JOCTaTOYHOM YPOBHE; MOTYT BO3HHMKHYTh 3aTpyJHEHUS IPH
OTBETE Ha YTOUHSIOUIME BOIPOCHL [0 paccMaTpuBaeMoil Teme; B LEIOM
JIEMOHCTPHUPYET OOIIYI0 SPYAMIUIO B IPEAMETHON 00JIacTH.

OOyyaromuiicss ©UMeeT 3HaHMS TOJBKO OCHOBHOTO MaTepHaia, HO HE YCBOWJI €ro
JieTaliei, JIOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO IpaBWIbHBbIE (OPMYIHPOBKH,
Yooenemeopumensno | MN0OX0 BIaneeT CHEHUAIBHOW TEPMUHOJIOTHEH, JOIMYCKAET CYIIECTBEHHBIC OIIMOKH
IpU OTBETE, HEJOCTATOYHO OPUEHTHPYETCd B MCTOUHHKAX CIELUATN3HPOBAHHBIX
3HaHMH.

OOyuarommiicss HE 3HAeT 3HAYUTENBHOW YacTH NPOTPaMMHOTO MaTepHaia,
JIOITYCKAET CYIIECTBEHHBIE ONTMOKH, HAPYIICHUS JIOTUIECKOH ITOCIICA0BATEIFHOCTH B
Heyooenemeopumenvno | N310KEHUU NPOrpaMMHOIO MaTepuana, HE BJIAAEET CIELMAIbHOM TEPMHHOJIOIHEH,
HE OPHEHTUPYETCS B HCTOYHHUKAX CIICI[HATN3NPOBAHHBIX 3HAHUI.

Her oTBeTa Ha nocTaBJIeHHBIN BOIIPOC.

OreHka, TIOJIy4eHHasi Ha dK3aMeHe, rmepeBoAuTcss B Oambl («5» - 20 6amios, «4» - 15
6amioB, «3» - 10 GamioB) u cymmmupyercs ¢ Oamnamu, HaOpaHHBIMH B XOJI€ TEKYIIETO

KOHTPOIJIA.
Hrorosasi onenka no | CymmapHbIe 0aJlIbl Kpurepnu onennBanns
AUCUHMILINHE (MOLYJIIO) MO JUCHMILJIMHE
(MoayJ110), B TOM
qucie
BrinoJiHeHBI Bce KOHTPOJIBHBIE TOUKH TEK €ro KOHTpPOJIA
Omauuno 91 - 100 P i p
Ha BBICOKOM YpOBHE. DK3aMeH C/IaH
BrImonHeHBI BCe KOHTPOJIBHBIE TOYKH TEKYIIETO KOHTPOJIA.
Xopowo 81-90 P yi P
OK3aMeH caaH
KoHTpoabHBIE TOUKH BEITOJIHEHEI B HEIOJIHOM 061)eMe.
Yooenemeopumenvno 70- 80 P
DK3aMeH Cclia”
Heyoosnemeopumensno 69 u MeHee KoHTposrbHBIE TOUKH HE BRIIOJIHEHBI WM HE CAaH 9K3aMEH

5. 3a)1a}mﬂ JMATHOCTHYECKOH DaﬁoTbI AJIsT OHEHKHU PeE3YyabTaTOB oﬁyqe}mﬂ nmo

AMCHUIIMHEe (MOIYJII0) B PpaMKaxX BHYTPeHHeil He3aBHCHUMOIl OIEHKH KavyecTBa
o0pa3zoBanus

@®OC comepxuT 3amaHMs JUIA  OICHUBAaHMS 3HAHWH, YMEHUH ¥  HAaBBIKOB,
JEMOHCTPUPYIOIIUX  YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIMI W  WHIUKATOPOB  HX
JOCTHKEHHSI B MPOLIECCE OCBOCHUS AUCIMITIMHBI (MOIYJIS).

Kommnekt 3amanuii pa3pabotaH TakuM o00pa3oM, 4YTOOBI OCYHIECTBUTH TPOLEAYPY
OLICHKH KaXX/TOW KOMIIETCHIUH, (HOPMHUPYEMBIX IUCUUILTHHOW (MOAYIIEM), Y OOY4YaroIIerocss
MHCBMEHHOM (opme.

CozeprkaHue KOMIUICKTa 3aJaHUI BKIIIOYACT: Mecmogble 3a0aHUsL.
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KomnuiekT 3a1anmnii TMarHoCTUYECKOI padoThl

Koo u naumenosanue komnemenyuu OIIK-2. Crioco6eH NpUMEHSITh €CTECTBEHHOHAYYHBIE U
o0IIenH)XeHEPHBIC 3HAHUS, aHATUTHYECKHE METO/TBI B IPOECCHOHATBHOMN eI TETLHOCTH

1

1. Kakue tpeboBanus npeabspisieMmbie k 3amure CADIC:

1.moyTHOTA 3aMHUIIEHHOCTH, 2. M30UPATEITBHOCTD, 3.0BICTPOICHCTBHE,
4.4yBCTBUTENIBHOCTb, 5.YCTOWYUBOCTb K 3JIEKTPOJUHAMUYECKOMY JEHCTBHUIO TOKA,

6.yCTOMYMBOCTh K TEPMHUECKOMY JAEHCTBUIO TOKA, 7.BOCCTAHABIMBAEMOCTb. A: Bce
7; b:2-5; B: 1-5; I':1-6.

2. CBUHIIOBO-KHCIIOTHBIC aKKyMYJISITOPBI MOXHO pa3psikaTh: 1.0 TUIOTHOCTH
anektponurta 1,17-1,15 r/em? u Hanpsokenua 1,8-1,45 B.; 2.10 moTHOCTH
sanektponurta 1,17-1,25 /e’ wm Hanpsokenust  1,8-1,75 B.; 3.m0 miIoTHOCTH
snexktponuta 1,10-1,15 r/eM®  wu Hanpsokenust 1,4-1,45 B.; 4.10 motHOCTH
anekrponuta 1,14-1,15 r/eM’ u Hanpsbkenus 1,4-1,65 B.

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

3. Hamny4mmmu cBOMCTBaMU ¢ TOYKH 3PESHUS 3HAYCHUH U TIPOIOJKUTEITBHOCTH
IIPOBAJIOB HAIIPSKEHMsI HAWIyUYIIMMU CBOMCTBAMM 00J1a/1al0T F€HEpaTOPBbI:
1.mapasienbHOro Bo30yXJIeH!s, 2. TeHEPaTOPhl C HE3aBUCUMBIM BO30YKICHHEM, 3.
reHeparopbl cMelanHoro Bo3oyxaenus ¢ APH, 4. acunxponnsie reneparopsl. A: l; B:
2; B:3;T:4.

4. B I'PI] ennHBIX BEICOKOBOJIBTHBIX CY/IOBBIX AJIEKTPOIHEPTETUUECKUX CUCTEM
MPUMEHSIOTCSI aBTOMaTHUYECKUE BBIKIIIOUaTenu: 1. MacisHble, 2.BAKyyMHBIE,
3.BO3AyIIHBIE, 4.3]1€Ta30BbIC.

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

5. Yacrtora HampspKeHHST B CETH 3aBUCHUT OT:l. MOIIHOCTH TPHBOJHOTO JIBHUTATENs
TEHEPATOPHOTO arperara, 2. OT KOJWYECTBA IMOTPEOUTENeH, 3. KayecTBa CHCTEMBI
BO30YXKICHHS TeHEPATOPa, 4. OT YaCTOTHI BPAIIEHHUSI TCHEPATOPHOTO arperara

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

6. IlpuumHbl KONEOAaHMH MOIIHOCTH TIPU MapaUIeIbHON paboTe TeHepaTOPHBIX
arperaTos:

l.neprnoanyeckoe U3MEHEHUE BPAILIAIOIIEr0 MOMEHTa PUBOAHBIX aABuratenei ['A I'A,

2.aBTOKOJICOAHUST B CHCTEME PETYJIUPOBAaHUSA YaCTOTHl BpAIICHHUS IPUBOIHBIX
JIBUTATEJIe TeHepPaToOpoB, 3.aBTOKOJICOAHHUS B CHUCTEME PETYJIHPOBAHHS BO30YKICHUS,
4.MexaHu4ecKasi HHEepIUs arperaTos. Al13:5:24:B:4:1T:1,23

7. 1714 MOAKIIIOUEHHUS Ha MapajliebHy0 pa00Ty CHHXPOHHBIX T€HEPATOPOB CYI0BOM
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AIEKTPOCTAHIIMKM HEOOX0UMO o0ecrieuuTh: 1. PaBeHCTBO HANPSHKEHHM MTOIKITF0YaeMOr0
1 paboTaroiero reuepaTopos, 2. bimskoe coBnagaenue yactort, 3. biuskoe copnaaeHue
¢a3 D/1C, 4.PaBeHCTBO KO3(D(PHULIMEHTOB MOIIHOCTH.

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

8 8.. K HopmanbabM niepexoabiM peskumam CADDC otHOCsTes: 1. myck AJl,
2. nepexnrouenue AJl, 3. BkiroueHnue Tpanchopmaropa, 4.CHHXpOHHU3AIHS TEHEPATOPOB,
6. pexxumbl camo3zamycka AJl mocne oTkimtoueHus K.3. B COOC, 6.pecuHXpoHMU3aLUs
TeHEepaTOPOB MOCJE OTKIIOUYECHHUS K. 3.

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

9 9. luddepenumanpras 3aluTa npeJHa3HaueHa Jyis:
l.rameHus nosis reHepaTopa, 2.0T 3allUThI Iepexoja reHepaTopa B ABUTaTeIbHBIN
PEXUM,
3.7u1s 321U THI TpaHCHOPMATOPOB, 4.3aIUTHI TEHEPATOPOB OT K. 3. B 0OMOTKaX CTaTopa.

A4, B:2;B:1;T: 3.
10 10 Pexwumebl paboThl HelTpanu TpéxQazHbIX cyqoBbIX IIC:

1.13051IMpOBaHHAs HEUTPaJb, 2.TJIyX03a3eMJIEHHAsI HEUTpalb, 3.CKOMIIECHCUPOBAaHHAs
HEeNTpasb, 4. KOPOTKO3aMKHYTas HEUTPAJIb.

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

Koo u naumenosanue komnemenyuu OIIK-4. Crioco6eH aganTupoBaThCs K U3MEHSFOITIMCS
YCIIOBUSIM CYJOBOM AESITEIbHOCTH, YCTAHABIMBAS IPUOPUTETHI IS JOCTHXKEHUS 1IENTU C YIETOM
OTpaHWYCHUS BPEMCHH

1 1. JInst mOAKITIOYEHUS Ha TTApAJJIEIbHYI0 pab0Ty CHHXPOHHBIX TEHEPATOPOB CYT0BOM
AIEKTPOCTAHIINKM HEOOX0IUMO obecrieunTh: 1. PaBeHCTBO HANpsKEHUH TIOIKITFOYaeMOTo
U paboTarolero reHepaTopos, 2. biuskoe coBnasenue yactot, 3. bimskoe coBnagenue
da3 DJ1C,
4.PaBeHCTBO KOA(PHUIIHEHTOB MOLUTHOCTH.
A:2-4;b:2-3;B:1,2; I':1-3.

2 2. K HopmanbHbIM niepexoanbsIM pexxumaM D9C otHocares: 1. myck A/,

2. nepexmouenue AJl, 3. BKiIroueHue TpanchopmaTopa, 4.CHHXpPOHU3ALNS T€HEPATOPOB,

5. pexumel camo3arnycka AJl mocie orkmoueHus k.3. B COOC, 6.pecuHXpoHU3anuUs

TCHEPATOPOB IMOCJIC OTKIOYCHUA K. 3.
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A:1-3; B:2-6 :B:1-6:1:4-6

3. Kakue BuJibl CHHXpOHM3ALMN T€HEPATOPOB MPUMEHSIIOT B CY/IOBBIX 3JIEKTPOCTAHIUSAX

1.Tounas cunxponusauus, 2. I'pyOas cunxponmsanus, 3. Ilpsmas cuHXpoHM3alMs,
4.CaMOCHUHXpOHU3AIHA.

4.B LCIAX MOCTOSAHHOI'O TOKAa IPHUMCHSAIOT HpI/I60pLIZ

1. MHAyKIMOHHON cHuCTEMBI , 2. MarHUTO3JIEKTPUYECKOH CUCTEMBI , 3. DIEKTPOMarHUTHOM
cucremsl ,4. GpeppoarHaMHYECKOH CHCTEMBI.

A:l1:B:2:;B:4:;1I':3

5. Kakast 13 3aiut oOTK/II0UaeT OJMH U3 ABYX MapajljieibHO PabOTAIONIMX TeHEPATOPHBIX
arperaroB B cliy4yae MpeKpalieHus Mo1a4y TOTUvBa (rapa)?

OTBeThI:

3anmTa 0T 00paTHON MOIIHOCTH

3almra oT Neperpy3ku

3ammra 0T TOKOB KOPOTKOTO 3aMBIKaHHUS
3ammra OT MOHWKEHUS HAlPSDKEHUs
3ammra OT BHyTPEHHUX TOBPEXACHHUH

3aII.II/ITa OT MOBBINICHUSA YaCTOTHI

6: Kareropus TeXHUYE€CKOTO COCTOSIHUS 3JIEKTPOOOOpYIOBaHHS IO TEMIIEpaType HarpeBa
OLICHUBAETCS] HA OCHOBAaHUU CPABHEHMS U3MEPEHHOT'O 3HAUECHUS TeMIIepaTypsl Tu3 u
MnpeBbllIEHUS TeMmnepaTypbl — T Haj TeMInepaTypoil OKpykatollei cpe/ibl ¢ A10MyCTUMbIMU
3HAYEHUAMM TeMmIepaTypbl TA0M U 1OMyCTUMbIM NPEBbliIeHUEM TeMmnepartypsbl [ Taom.
[Ipu 3TOM TEXHHYECKOE COCTOSTHUE IIEKTPOOOOPYAOBAHUS 10 TEMIIEpAType €ro HarpeBa
OIIEHMBAETCS KaK «XOpOLIEE», €Cln

OTBeThI:

Tus <Tpon; T <[1Tnon

Twz < Tpom; _T > LUTaon

Tuz > Toon

7. Kakoe 13 3TUX yCIOBHI CHHXPOHHU3AIUY T€HEPATOPHBIX arperaToB MPOBEPSIOT,
UCTIONB3YS] CHHXPOHOCKOM?

OTtBeThI:

Pa3HOCTh "yacToT reHepatopa u ceTu

OrcyrcTBUE cBUTa 110 (ha3e OTHOMMEHHBIX HAPSHKEHUN TeHepaTopa U CeTH
Pasnocmo nanpsscenuii cenepamopa u cemu

Oounaxkosocmsb nopsodKa ciedosanus ghasz

8. DnexTpoobopymoBaHHe CyHA TOKHO COXPAHATh pabOTOCIIOCOOHOCTD MPH UIUTENBHBIX
OTKJIOHCHHUSX YaCTOTHI M HANIPSDKEHHUS OT HOMHHAJIBLHOTO 3HAYCHUS. Y KaXKHUTE
COOTBETCTBYIOIIHE HOPMEI Ha JUTHTEIHLHO JOMyCTUMBIE OTKIIOHEHUS HATIPSDKEHUS B CETH OT
HOMHHAJIBHOTO 3HAYECHUS

OTBeThI:

1.-10% : +6%

2.-5% : +5%
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3.-2,5% : +2,5%
4.-10% : +10%

9. B cy10BBIX 3JIEKTPOIHEPTETHUSCKUX YCTAHOBKAX HAPSILY C 3alllUTaMU OT IIePETrPy3KH, OT
TOKOB KOPOTKOTO 3aMBIKaHUS U JIp. MIPUMEHSIOT 3allIUTy OT 00OphIBa (a3bl. Ykaxute pumep, riue
HanboJiee BEpOSTHO MPUMEHEHHE 3alllUTHl OT 00phIBa (ha3bl

OTBeThI:

®Dunep nutanus ¢ Oepera

®unep reHeparopa

duzep pyIaeBOTO IEKTPOIPHUBOIA

Dupnep Mexay INIABHBIM U aBapUIHBIM PACIIPEAESIUTEIbHBIMY IUTAMU
Ounep Opammuist

®Dupep NoxapHOro Hacoca

Ounep Tpancpopmaropa

10

10. Kareropusi TEXHU4ECKOTO COCTOSHHS JIEKTPOOOOPYIOBAHUS 110 U3MEPEHHOMY 3HAUYCHUIO
TOKa HAarpy3KH (B TOM YHCIIE€ TOKa BO30YKISHHS JIEKTPUIECKUX MaliH) [n onieHnBaeTcs Ha
OCHOBaHHY CPaBHEHHUS C €T0 HOMUHAIBHBIM THOM WIH 3aJJaHHBIM I3 3HAYCHHUSIMHU C YIETOM
BEJIMYUHBI U TPOJIOJIKUTEIBHOCTH MEPETPY3KH IO TOKY.

[Ipu 5TOM TEXHUYECKOE COCTOSIHUE BIEKTPOOOOPYIOBAHUS TIO TOKY HArpy3Ku (Bo30yKICHH)
OIICHUBAETCS KaK «Y/IOBJICTBOPHUTEIBLHOECY, CCITU

OTBeTbI:

In > Inom v [n > [3, HO 3HAUEHUE W IPOJODKUATENLHOCTE NEPErpy3Ky 0 TOKY HE MPEBBIMIAI0T

JOITYCTHUMBIX 3HAYCHHI

In > Inom v [n > I3, a 3Ha4eHre U (WIHN) TPOIOIDKUTEIFHOCTD MIEPETPY3KH MPEBBIIIAIOT
JOITyCTHUMBbIE 3HAUECHUS
In < Inom vnu In < I3

Koo u naumenosanue komnemenyuu INK-1. CiocoGeH ocymecTBisTs 0€30MacHOE TEXHUYECKOE
UCTIOJIb30BAaHUE, TEXHUYECKOE 00CITy)KMBaHUE, TUATHOCTHPOBAHKIE 1 PEMOHT CYJIOBOTO
ANEKTPOOOOPYIOBAHUS M CPEACTB AaBTOMATHKHU B COOTBETCTBHH C MEXKTYHAPOTHBIMU H
HAIMOHAIBHBIMH TPEOOBaHUIMHU

1 Beipakenue | = U/R cooTBeTcTBYET

A: BTOpomy 3akony Kupxroda; b: 3akony Oma; B: 3akony J[xoyns-Jlenna;

I': nepBomy 3akony Kupxroda.

Otser: b

2 Komrmiekchas amrututyna Toka i(t)=1, 41sin(314t —[1/2) cocrasiser
A:ln=1,41e7" 7 A B: In=1,41¢" ? A; B: In=1e7 7 A Tt [y=1,416"7 A
Otset: A

3 Bennunna HavaapHO# (as3el cMHyconaaapbHOro Toka i(t) cocrasiser
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VYuects, yro i(=T/8) = 0 = 0,8sin(—T/8+x), otkyma x = [JT/8 = 2JT/8T = /4

Otser: I
[lon neficTByrommMM 3HadYeHWEeM Toka | B IleMM CHHYCOMJAIBHOTO TOKa
[IOHUMAETCH ,

A: cpeaHEKBaJpaTHYHAas BEJIMYMHA MICHOBCHHOIO TOKa i, BHIYMCIICHHAS 3a OIUH
TIEPUO.:

B: cpenHee 3HaYeHHE MTHOBEHHOTO TOKA I, BBIYMCICHHOE 3a OMH TIEPHO/I;
B: MaxcuMaibHOE 3HaYEHHE MTHOBEHHOI'O TOKA;

I': MuHMMAaIBEHOC 3HAYCHHE MTHOBEHHOI'O TOKA.

OtBeT: A

BexrtopHast  auarpaMma = mapajuielbHOM  CXEMBbl  3aMELIEHUS  PEaJbHOTO
KOHJIEHCATOPa, MPEICTaBICHHAsl HA PUCYHKE, UIMEET BHIL. ..

Uc'j

o
AH
In [';R
U
4 ir . i : .
(& R i C' LE i. I
: / Ur, iR
I i & I = i
¢ c
4 B E r

Otser: I'.

BextopHast auarpaMma  mapajsielbHOM — CXeMbl — 3aMELIEHHUs  PeajbHOTro
KOHJIEHCATOpa, PEACTABICHHAs HA PUCYHKE, UMEET BH/I. ..

32




Iy irg
—
I
[ i . I : i
g R i i LE. IC' I
: / Ur, ir
I - —— i i)
2 o
A B B r

Otser: I'.
7 [TocnenoBarensHo coeauHensl R, L, C. Tlpu kakoM ycIoBUM BEKTOpHas
Juarpamma MMeeT BUJ, IPEACTABICHHBINA HA PUCYHKE?
b t
ll:, .
_ l Ug I
Ue
A: XL > Xe, B: XL < Xe; B: XL =X T XL # X,
OtseT: B
8 MaruuTtHass MHAYKUUA B, HanpsyKEHHOCTh MAarHUTHOTO MOJsL [/ M MarHWTHBIN
NMOTOK @ SIBISIFOTCS OCHOBHBIMU BEJIMUYMHAMU, UCTIOIb3YEMbBIMH MPU OMUCAHUU
A anektpudeckoil nenu; b: TermoBoro noss; B: marautHoro nosst; I':
3JEKTPOCTATHYECKOTO TOJIS.
OtseT: B
9 BenuunHa OTHOCHTENBHOW MAarHUTHOM MPOHMLAEMOCTH (eppOMarHUTHBIX
MaTEpHaJIOB
A, =1, B:00,>>1; B: 0, =0; T': O, <1.
Otset: b
10 Tpanchopmarop — 3TO CTATHYECKOE IIEKTPOMArHUTHOE YCTPOMCTBO, UMEIOIIIEE

JBa UJIN Oonee HHAYKTUBHO CBA3aHHBIX 0OMOTOK U MNpeaAHA3HAYCHHOC. . .

A: NI NOBBILIEHUS MOIIHOCTH, IEPEAABAEMON OT MCTOYHMKA 3JIEKTPUUYECKOMN
SHEPIMM K MPUEMHHUKY TOCPEICTBOM 3JIEKTPOMAarHUTHOM wuHAykuuu; b: a4
npeoOpa3oBaHus MOCPEACTBOM 3JIEKTPOMATHUTHON WHIYKIIMH OJHON MM HECKOJIBKUX
CUCTEM MECPEMCHHOTO TOKAa B OJHY HJIM HCCKOJIBKO APYIrHX CUCTEM IIEPCMCHHOI'O TOKA,
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B: 114 noHMWKeHUs: MOITHOCTH NEPEAaBAEMOM OT UCTOYHHUKA BJIEKTPUUYECKON YIHEPTUH K
MPUEMHUKY TOCPEACTBOM 3JIEKTPOMATHUTHON MHAYKIIUU;

I': nns cHWKEHUS HMCKaXeHUH (OPMBI BXOJHOTO CHUTHANA, MEpPEeIaBacMOro OT
HMCTOYHUKA DIJIEKTPUYECKOU DHEPTUM K IPUEMHUKY.

OtBeT: b

Koo u naumenosanue komnemenyuu INK-2. CiocoGeH ocymecTBIsITh 0€30MacHOE TEXHUYECKOE
WCIIO0Ib30BaHNE, TEXHUYECKOE O0CTYKMBAHHE, TUATHOCTUPOBAHUE U PEMOHT JIEKTPUUECKOTO U

AJIEKTPOHHOT'O 00OPYIOBaHUS B COOTBETCTBUU C MEXIYHAPOIHBIMHU U HAIIHOHAIbHBIMU
TpeOOBaHUSIMU

1

Kaxoii crioco6 ucnosib3yercs Ha IpaKTUKE 171 IEPEBOAAa TPUOJHOTO TUPUCTOPA U3
3aKpPBITOT'O COCTOSIHUS B OTKPBITOE?

A TIOBBIIICHUE aHOAHOTO HAMpsDKeHUs;, Bb: M3MEeHEeHHE MOSIPHOCTH HANPSIKCHHS
Ha YIpaBISIONIEM 3JeKTpoe; B: monaya HanpsokeHHst Ha yrpasisionuil snekrpos; I
M3MEHEHUE MOJIIPHOCTH aHOIHOTO HAIIPSHKEHMUS.

OtBeT: B
2 Ha pucynke nzobpaxena cxema BBITPSIMUTENA ...
I.1
By
A: JBYXIOJYNEPUOAHOTO MOCTOBOTO; bB: ABYXMOMYNEepHOAHOTO C BBIBOJAOM
cpenHel Touku 0OMOTKU TpaHchopmaropa; B: omHomomymnepuognoro; I': Tpexdaznoro
OJ/IHOTIOTYTIEPUOTHOTO.
OtBeT: A
3

UYro HazbIBaeTCs KOA(PPHUIUEHTOM IMyIbCAIMi BBINIPSIMIEHHOT'O HANPSKEHUs ?

A: OTHOIIEHME CpPEAHEr0 3HAYEHHUs BBIIPSIMIIEHHOTO HAIpSKEHUS K €ro
JIEUCTBYIOIIEMY 3HAYEHUIO; b: OTHOIIEHNE aMIUIUTYbl OCHOBHOU (TMEpBOI) TApMOHUKHI
BBITIPSIMJICHHOTO HAIPSDKEHUS K €r0 CpeAHeMY 3HaueHut0; B: oTHOIIEHne MakCUMalibHO
JOMyCTUMOTO  OOpaTHOTO HANPSDKEHWS JOHOJAa K aMIUIUTYJE  BBIIPSMIIEHHOTO
HampsDKEeHUs. [: OTHOIEHWE CpPEAHEr0 3HAYEHUS BBIMIPSIMICHHOTO HAMPSIKEHUS K
nercTBytoemy 3HaueHuto JJ[C (HanpsbkeHus1) BTOPUYHON 0OMOTKH TpaHcopmaTopa.
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OtBeT: B

Kaxoif n3 ycunuTeNnbHBIX KAacKaJOB Ha MOJEBOM WM OWIIOJIISPHOM TPaH3UCTOPE
00Ja1aeT CynieCTBEHHO OOJIBIIUM BXOJHBIM CONIPOTUBICHUEM?

A: KackaJ Ha IoJIeBOM TpaH3ucTope; b: kackan Ha OunosnspHoMm TpaHsucTtope; B:
BXOJIHbIE COMPOTUBJICHUSI OJJUHAKOBBI; I': 3aBUCUT OT CXeMbI BKJIIOUEHHSI TPAH3UCTOPA.

OTtBeT: A

BonsT™meTpsl, yecTanoBiennsie Ha ['PIL, mokassiBaroT?. Jlunetinoe Hanpsoicerue

C noMOIIBbI0 KaKOTO BBIPAKEHUS MOYKHO OIIPEIEINTh BEIUYUHY aKTUBHOW MOILHOCTH B
Tpex(da3Ho CyJOBON CETH, UCIIOJIb3Ys TOKA3aHUS FIEKTPOU3MEPHUTEIbHBIX IPUOOPOB
(ammepmeTpa U BOJIBTMETpA), ycTaHOBIEHHbIX Ha ['PII[?

P =+3UI

MO>HO 1 IPUEMHHUKH 3JIEKTPOIHEPT U, PACCUNTAHHBIE HA MUTaHUE OJHO(DA3HBIM
HanpspkeHrueM 220 B, monkimouats K AByX(a3Ho# ceTu ¢ TMHeHHBIM HampspkeHrneM 220
B? MoXHO 71 IPUEMHHUKH AJIEKTPOIHEPT UM, PACCUNTAHHBIC HA MUTaHUE OAHO(DA3HBIM
HanpsbkeHueM 220 B, monkmodats K AByX(a3HO# ceTu ¢ TMHEHHBIM HanpsbkeHuem 220
B? Ha

Kax u3MeHUTHCSI MOUTHOCTh ACHHXPOHHOTO 3JIEKTPOABUTATENS IEPEMEHHOTO TOKA, €CIIN
IPOM3BECTH MEPEKITIOYCHUE CIIOC00a COSIMHEHUSI OOMOTOK C TPEYTrOJIbHUKA Ha 3BEe31Yy?
Ymenvuwumocs 6 3 pasza

B 1yeM 0c00eHHOCTh CBETOBOT'O TIOTOKA, CO3/1aBaAEMOT0 JTFOMHHECIICHTHBIMU JIAMIIAMH
HU3KOTO AaBieHusi? Mepyatom ¢ uacmomoii 6 2 pasa 6onvuieli 4acmomol MoKa 8 cemu

10

Kaxk m3mensercs COIIPOTUBJICHHUE TECJIa YCJIOBCKA IMPU YBCIIMYCHUN BPCMCHU
IMPUKOCHOBCHUS C TOKOBCAYIITUM 3JIEMEHTOM? Ymenvwaemces

Koo u naumenosanue komnemenyuu INK-8. CiocoGeH ocymecTBIsITh 0€30MacHOE TEXHUIECKOE
UCTIOJIb30BaHUE, TEXHUIECKOE 00CITy)KMBaHUE, TMarHOCTUPOBAHNE U PEMOHT CHCTEM
yIIpaBJIeHUs U O€30MaCHOCTH OBITOBOTO 0OOPYAOBAHHS B COOTBETCTBUH C MEXTYHAPOIHBIMH U
HAIMOHAIBHBIMH TPEOOBaHUIMHU

1 [Tpuntun aeiicTBus TpancopmMaTopa OCHOBAH Ha ...
A: npunnune Jlenua; b: 3akone /[xxoyng-Jlenna; B: 3akoHe 31€KTpOMarHUTHOM
CHIIBI,
I': 3aKoHE 3EeKTPOMArHUTHON MHIYKIUH.
OtBet: I
2 Cepaeunuk TpancpopmaTopa CIyx HUT JJIS ...

A: YCUJICHUA MEXaHUYEeCKOH IIPOYHOCTH,; b: IJI IIPOITYCKAHUSA SJICKTPUYCCKOT'O
TOKa, B: nns YBCIMYCHUA BUXPEBBIX TOKOB; I': nna obecrneueHnsT MarHUTHOH CBSI3U

MCKAY OOMOTKAaMH.

Otger: I
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Kak BKJII09aroTCs B 3JIEKTPUUECKYIO LIENb aMIIepMETP U BOJILTMETP?

A: amrepMeTp TOCIIEOBATEIbHO C HArpy3Kol; BOJBTMETp — MapalieiIbHO
Harpyske;

B: amMniepmeTp 1 BOJIBTMETp — MapajuieNbHO Harpyske; B: amnepMerp u BoabTMETp
— IIOCJIEIOBATENIBHO € Harpy3kou; I': BOJbTMETp mocCiIenoBaTENbHO C HArpy3KOM;

aMIepMeTp — MapauIeIbHO HArPy3Ke

OtBeT: A

Hanpsxenue mexay BeiBogamu A u N Ha3bpIBaeTcst:

A: CpeIHEKBaJpaTUYHbIM HampspkeHueM; b:  ¢a3HpM

HarnpsbkeHueM; B: cpenqnuM HanpsokenueMm; I': TMHEHBIM HaNpsyKEHUEM.

OtBet: b

IIpuBeieHHOM BEKTOPHOM 1HarpaMMe COOTBETCTBYET CUMMETPUYHAs Harpy3Ka:

A: akTUBHO-MHAYKTHUBHAA; b: emkocTHas; B: aktuBHas; I': akTHBHO-€MKOCTHas

OtBeT: A

I'maBHBIM npeuMymcCTBOM I[BHFaTCJIefI IIOCTOSAHHOI'O TOKaA SABJIACTCA. ..

A: OuYeHb BBICOKAs HAJEKHOCTh; b: mmMpokue npenensl peryaupoBaHus
CKOPOCTH | OO0JIBIIION TyCKOBOM MOMEHT; B: mpoctoTa koHcTpyKIiuy; I': gemeBusHa.

Otset: b

HopmanbHOMY peXMMy aCHHXPOHHOI'O JIBUTaTessl COOTBETCTBYET TOUKA
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MEXaHUYECKON XapaKTEePUCTUKH. . .

h
4t

-ny

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

OtBet: b

UTO BXOAUT B COCTAB 3JEKTPONPUBOIA?

A: DrnektponBuratens U pabounii mexanusm; b: DnektponBurarens, pabouunit
MEXaHW3M W yhpaBisiomee ycrpoiictBo; B:  IlpeoOpasyromee  ycTpoicTBO,
AJIEKTPOJIBUTATENb, PEAYKTOP, YNPABISAIONIEE YCTPONUCTBO M pabounii mexanusm; I
DIIeKTPOABUTATENH, PEAYKTOP, YIIPABIISIONIEE YCTPOHCTBO U PabOUNii MEXaHU3M.

OrtseT: B

CoryiacHO mepBOMY 3aKOHY KOMMYTalldM TpU IEPEXOJAHOM TIpolecce B
AIIEKTPHUYECKON TIETTH HE MOXKET H3MECHUTHCS CKAUKOM. . .

A: Hanps>KEHUE HA EMKOCTHOM DJIEMEHTE, b: TOK B eMKOCTHOM DJICMCHTC,

B: TOK B HHAYKTHBHOM J3JICMCHTC, I: HAIps>KCHUEC HA MHAYKTHBHOM 3JICMCHTC.

OtBet: B

10

Pexxumy paboOTBI 3aKpBITOTO THUPHCTOPAa COOTBETCTBYET YYAaCTOK €r0 BOJIBT-
aMIIEPHOUN XapaKTEPUCTHKH. ..
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A:0-4u2-3;B5:1-2u2-4;B:0-1 u0-5; I'": 4-2 u 2-3.
OtBet: B

Koo u naumenosanue komnemenyuu INK-9 CriocoGeH ycraHaBIMBaTh MPUIUHBI OTKA30B
CYZOBOTO U OEpEroBoro 3J1eKTpooOOPYAOBAHUS U CPECTB ABTOMATHKH, ONPEAEIIATh U
OCYHIECTBJISATH MEPONPHUATHS 110 UX MPETOTBPALICHUIO

1 1. Kareropus TeXHHUECKOT'O COCTOSIHHSI SJIEKTPOOOOPYI0OBAHUS TI0 U3MEPEHHOMY 3HAUCHUIO
TOKa Harpy3KH (B TOM YHCIIE TOKa BO30YKICHHS JIEKTPUIECKUX MalliH) JH onieHnBaeTcs Ha
OCHOBAHHMH CPABHEHUS C €r0 HOMUHAIBHBIM [HOM WK 3a1aHHBIM I3 3HAYEHUSIMU C YIETOM
BEJIMYUHBI ¥ IPOJIOIKUTEIBHOCTH MTEPETPY3KH IO TOKY.

[Tpu 3TOM TEXHMYECKOE COCTOSIHUE AIEKTPOOOOPYAOBaHHS TI0 TOKY HArpy3Ku (BO30YKIEHHs)
OIIEHHWBAETCS KaK «y/JAO0BJIETBOPHUTEIHLHOEY, €CITH

OTtBeTbI:

In > Inom unu In > I3, Ho 3HaUeHUE U NPOOONHCUMENBHOCIb NEPeSPY3KU N0 MOK) He
npesviuLarom OONYCIMUMbBIX 3HAYEHUL

In > Inom v [n > I3, a 3Ha4eHre U (W) TPOJAOIDKUTEIFHOCTD MIEPETPY3KHU MPEBBIIIAIOT
JIOITYCTUMBbIE 3HAYCHUS

In <Inom vuu In < I3

2 2. Kateropust TEXHUYE€CKOTO COCTOSIHUS JIEKTPOOOOPYAOBAHNS 110 HF3MEPEHHOMY 3HAYCHHIO
TOKa HAarpy3K# (B TOM YHCIIEe TOKa BO30YKIEHUs SIEKTPUIECKUX MaliuH) [H orleHnBaeTcs Ha
OCHOBAHHHY CPAaBHEHUS C €T0 HOMUHAILHBIM [HOM WiIH 3a/1aHHBIM [3 3HAYECHUSMH C YIETOM
BEJIMYUHBI U TIPOJIOJHKUTEINBHOCTH MTEPETPY3KH IO TOKY.

IIpu 5TOM TEXHHYECKOE COCTOSHUE IEKTPOOOOPYIOBAHUS IO TOKY Harpy3Kku (Bo30yKACHHU )
OIICHHWBAETCS KaK «HEYIOBICTBOPUTEIHEHOEY, €CITH

OTBeThI:

In > Inom unu In > I3, a snavenus u (UIu)nPoOOOIHCUMENLHOCINb NEPecPY3KU NPesbIULaOm
donycmumble 3HAYEHUs.

I1 > [noM nnu IH > I3, HO 3HaU€HKE U TPOJOILKUTENLHOCTh EPETPY3KHU IO TOKY HE NMPEBBIIIAIOT
JIOTTYCTUMBIX 3HAUCHUN

I < Inom mu In < I3

3 3. Kak OmpenenuTs NpaBHILHOCTh YepeaoBaHus (a3 MOAKII09aeMOoro Kadems MUTaHus «C

Oeperay.
Oteetpl: [lo NoOKa3zaHUsAM IMIMTOBOIO BOJBTMETPA;
3amMepuTh METaOMMHTPOM.
ITo cuHXpOHOCKOTY.
1o ¢ghaszoyxasamento na I'PLI]
4 4. MOXHO 71 UCTIOJIP30BAaTh BMECTO YKa3aTeJIel HAMPsHKEHUS «KOHTPOIBHYIO JTaMITy»?

OTBeThI:
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Her
MosxHo B ceTsx ¢ HanpsikeHueM 10 400 B
MoxHO B ceTsix ¢ HanpsikeHuem a0 220 B

5 Bomnpoc: Yto Ha3bIBaeTCs 3alUTHBIM 3aHYJICHUEM?
OTtBeTbI:
DJIEKTPUUECKOE COEAMHEHUE METANIMYECKUX HETOKOBEAYIIMX YacTeH ¢ 3a3eMIICHHOU
HEUTPaJIbIO
DJEKTPUYECKOE COCTMHEHHE C 3EMJIC METAJUNIMYECKUX HETOKOBEIYIIIUX YaCTeH
DIIEKTPUUECKOE COSAMHEHUE METAIUTMYECKUX TOKOBEAYIINX YaCTEH C 3a3€MIICHHOM
HEUTpPaJIbIO
6 5 YVkaxuTte 001aCTh MPUMEHEHUS 3aIIUTHOTO OTKITFOYCHUS
OTtBerbI:
DJIEKTPUYECKHUE CETH C 000N HENTPAIIBIO
DNEKTPUUECKHE CETU C U30JIMPOBAHHON HENTPAIIbIO
DJIEKTPUYECKUE CETH C 3a3€MJICHHON HEUTPAJIbIO
7 6 Kakas 3 3a0iuT OTKIIFOYAET OJIMH U3 JBYX IMapajlIeIbHO PA0OTAOIINX TeHEPATOPHBIX
arperaToB B ciy4yae IMpeKpalieHus Mo/lauu ToriuBa (mapa)?
OTtBerbI:
3ammTa OT 00paTHON MOITHOCTH
3ammra oT neperpys3Ku
3ammTa OT TOKOB KOPOTKOT'O 3aMbIKAHUS
3ammTa OT NOHWKEHUS HAPSKEHUS
3ammra OT BHYTPEHHHUX MOBPEXKICHUM
3ammra OT NOBBILIEHUS YaCTOThI
8 7 Kak gacto TpeOyrOT MpOU3BOAUTH 3aIlyCK aBAPUITHOTO TeHEPATOPHOTO arperaTa ¢
00€eCTOYNBAaHMEM TJIABHOTO PACTIPEICTUTEILHOTO IITUTA U TIPUEMOM Harpy3Ku?
OTtBeThI:
1 pa3 B 6 Mecs1eB
1 pa3 Brozg
1 pa3 B MecsiIt
1 paz B 7 - 10 nueit
9 8 Ilpu nmapannensHON paboTe MEepPBBIN TeHEPATOPHBIH arperat paboTaer ¢
koadurmentom momuoctH 0,9, a BTopoii - 0,8. Kakoit n3 reHepaToOpHBIX arperaTon
pacxomyeT OOJIbIIe TOTUTHBA, €CIIH MTOJHBIN TOK HArPy3KH y TEHEPAaTOPOB OJJUHAKOBBIN?
Karteropuu: BaxTeHHbII MEXaHUK
Tun Bonpoca: Beibop onHOro orBeTa (MepeKroyaTesb)
OTtBerbI:
[eneparop 1
I'eneparop 2
10 9. B npotecce pa3psiia HOJTHOCTBIO 3apakeHHOHN akKkyMmynsiTopHoit Oatapeu 10 KH 45

OaTapes pa3pspKasch TOKOM 5,5 A u uepe3 5 yacoB HaANpsHKEHHUE €€ CHU3UIIOCH J10
KOHEYHOW JI0IYCTUMOW BEJTUYUHBI.

Kaxoe pemienue 1015kHO OBITH TPUHATO?

OTtBeTbI:

Crnemyet 3aMeHUTDH OaTapero

Heo0xoaumo 10muTh 3MEKTPOTUT

Criemyet npoaoKUTh pa3psia Oatapen

Crnenyet 3apsiuTh 6aTapero
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Crnenyet crenath nepepbiB U MPOJIOJDKUTH paspss Oatapeu

Koo u naumenosanue komnemenyuu INK-12. CrniocoGeH ocymecTBiIsTh pa3padboTKy, opopmieHne
U BeJICHHE SKCILTYaTallMOHHOMN JOKYMEHTALIUH

1

Bonpoc: Kareropusi TeXHUYECKOTO COCTOSHUS 3IEKTPOOOOPYIOBAHHUS TI0 U3MEPEHHOMY
3HaYEHUIO TOKA HArpy3KH (B TOM YHCIIe TOKa BO3OYKIECHHS AIEKTPUIECKUX MalH) I
OIICHWBAETCS] HA OCHOBAaHUM CPABHEHHUS C €T0 HOMHUHAIBHBIM IHOM UM 3a/ITaHHBIM I3
3HAYEHUSIMH C YIETOM BEJIIMYHHBI U TTPOOKUTEIBHOCTH MIEPETPY3KH 0 TOKY.

[Tpu 3TOM TEXHMYECKOE COCTOSIHUE AIIEKTPOOOOPYAOBaHHS TI0 TOKY HArpy3KH (BO30YKICHHs)
OIIEHUBAETCS KaK «YJIOBJIETBOPHUTEIBLHOEY, €CITH

OTtBeThI:

In > Inom unu In > I3, Ho 3HAUeHUE U NPOOONHCUMETLHOCIb NEPeSPY3KU N0 MOKY He
npesuUaom 00Ny CMUMbIX 3HAUEHUT

In > Inom vmm In > I3, a 3HaYEeHUE U (WIJIN) TIPOJOJDKUTEILHOCTD TMIEPETPY3KH TPEBHITIAIOT
JIOTTyCTUMBbIE 3HAYCHMUS

In < Inom vnu In <13

2.Bomnpoc: Kareropusi TEXHIYECKOTO COCTOSHHUS 3IEKTPOOOOPYIOBAHUS IO U3MEPEHHOMY
3HAYCHHIO TOKA HArpy3KH (B TOM YHCJIE TOKa BO3OYKICHHS MIEKTPUUESCKUX MAINH) [H
OIIEHWBAETCS] HA OCHOBaHWUH CPABHEHHUS C €T0 HOMHHAIBHBIM [HOM Wity 3a1aHHBIM [3
3HAYCHHUSMU C YYETOM BEIUYHMHBI U POJAOKUTEIILHOCTH TIEPErPy3KH 110 TOKY.

[Ipu 3TOM TEXHHUECKOE COCTOSHUE IIEKTPOOOOPYAOBAHMS 110 TOKY HArpy3KH (BO30YKICHH)
OIICHUBAETCS KaK «HEYIOBICTBOPUTENHEHOEY, €CITH

OTBeThI:

In > Inom unu In > I3, a 3Hauenus u (Uiu)npoooIKHCUMETbHOCHb NePeSPpy3KU NPesbIUAIOm
donycmumole 3HaA4eHUs

I1 > [nom mnu I > I3, HO 3HAYEHNE U IPOOIHKUTEINBHOCTD MIEPETPY3KH IO TOKY HE MPEBHIIIAI0T
J0IIyCTUMBIX 3HAYCHUN

I < Inom wu [ < I3

Bomnpoc: Kak Ormnpenenuts npaBUiIbHOCTh YepenoBaHus (a3 MoAKII0YaeMOT0 Ka0essl TUTaHus
«c Geperay.

OtBetbI: [lo MoKazaHUSIM IUTOBOTO BOJILTMETPA,

3aMepUTbh METAOMMHTPOM.

ITo cuaxpoHOCKOMY.

Ilo ¢gpaszoyxazamento na I'PLI]

Bonpoc: MoxHO JI1 UCTTOIB30BaTh BMECTO yKa3aTeael HaNpsHKEHUS «KOHTPOJIBHYIO
aammy»?

OTBeThI:

Her

MoxHo B ceTsix ¢ HanpsbkeHueM 10 400 B
MoxHO B ceTsix ¢ HanpsikeHuem a0 220 B

Bomnpoc: Yto Ha3bIBaeTCs 3alIUTHBIM 3aHYyJCHUEM ?
OTBeThI:
DIIEKTPUYECKOE COSNUHEHNE METAINYECKUX HETOKOBEAVIIINX YaCTEN C 3a3eMJIEHHON

HEUTPAJIbIO
DJIEKTPUYECKOE COCIMHEHUE C 3eMJIEH METAINTMYECKUX HETOKOBEAYIIUX YacTeu

DJEKTPUYECKOE COCTMHEHNE METAIUIMYECKUX TOKOBEIYIIIUX YacTEN ¢ 3a3€MJICHHOMN
HEUTpPaJIbIO

Bonpoc: Ykaxute 0071aCTh IPUMEHEHUS 3aIIUTHOTO OTKITFOYCHUS
OTBeThI:

DHEKTPUYECKHE CETHU C JIIOOOM HERTPAIBIO

DJIEKTPUUECKHUE CETH C U30JUPOBAHHON HEUTPAJIBIO
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DJIEKTPUYECKUE CETH C 3a3€MJICHHON HEUTPAJIbIO

Bonpoc: Kakas u3 3amuT oTKII0YaeT OJUH U3 JIBYX MapajuiesIbHO pabOoTaoIIUX
IFE€HEPAaTOPHBIX arperaTtoB B cllyyae NpeKpalleHus ojadu Tormsa (mnapa)?
OtBeTnI:

3amuTa OT 00paTHON MOIIHOCTH

3ammra OT Neperpy3Ku

3amuTa OT TOKOB KOPOTKOTO 3aMbIKaHUS
3amuTa OT HOHMKEHUS HAIIPSKEHUS
3ammra oT BHYTPEHHUX MOBPEXKICHUN
3aimrTa OT HOBBIILIECHHS YaCTOThI

Bonpoc: Kak gacto TpeOyIoT mpou3BOIUTH 3aITyCK aBApUHHOTO TEHEPATOPHOTO
arperara ¢ 00€CTOYMBaHUEM TJIABHOTO PACTIPEIEITUTEILHOTO UTA U TIPUEMOM
Harpysku?

OTBeTHI:

1 pa3 B 6 MecsI1IEB

1 pa3z B rog

1 pa3 B mecsing

1 paz B 7 - 10 nuei

Bonpoc: IIpu napamensHO# paboTe mepBbli TeHEPATOPHBINA arperat padboTaeT ¢

ko3 uuuentom mornoctu 0,9, a Bropoii - 0,8. Kakoif n3 reHepaTopHBIX arperaTtos
pacxoayeT OoJibliie TOIUIMBA, €CJIH MOJIHBIM TOK HArpy3KU y FeHepaToOpOB OJJUHAKOBBIN?
Kareropuu: BaxTeHHbII MEXaHUK

Tun Bonpoca: Bei6op oHOT0 0TBeTa (IEPEKITI0YATENh)

OtBeTnI:

I'eneparop 1
I"enepaTop 2

10

Bomnpoc: Kareropusi TeXHH4eCKOro COCTOSIHUS JIEKTPOOOOPYAOBaHUS 110 H3MEPEHHOMY
3HAYEHHIO TOKA HArpy3Ku (B TOM YMCIIE TOKA BO30YXKICHUS 3JEKTPUUECKUX MalnH) In
OIICHMBAETCs] Ha OCHOBaHUM CPABHEHUS C €T0 HOMUHAIBHBIM [HOM UM 3aJaHHBIM I3
3HAYEHHUSAMH C YIETOM BEJTMYHUHBI U POAODKUTENIEHOCTH TIEPErpy3KH 10 TOKY.

ITpu 3TOM TEXHHYECKOE COCTOSIHUE ANEKTPOOOOPYIOBAHHS IO TOKY HArpy3Ku (BO30YXKIeHMs)
OIICHHUBAETCS KaK «yJAO0BJIETBOPHUTEIHLHOEY, €CITH

OtBeTbI:

In > Inom unu In > I3, HO 3HAUEHUE U NPOOOIAHCUMENLHOCIb NEPESPY3KU NO MOK) He
npesuLUaom 0ONyCMUMbIX 3HAYEHUT

In > Inom v In > I3, a 3HaUeHre U (WIN) TPOJAOIKUTEILHOCTh MEPErPY3KH MPEBBIIIAIOT
JIOITyCTUMBIE 3HAUCHUS

In < Inom viu In < I3
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