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ITacnopT ()oH/ja OLIEHOUHBIX CPeiCTB

Tabmumma 1
dopmupyemble OueHouHbIe
Mogynb AUCLUIIMHBI KOMITeTeHLUU MaTepua’bl KomuecTBo
WM UX YaCTH Y CpefCTBa
OcCHOBHbBIE TIOHSITHS 00 IeKTPUUECKUX
P TCk 30
HerAx C6 21
AHanu3 u pacuet oiHO(a3HbIX
. OIIK-1. CrniocobeH TC 39
3/1IeKTPUYECKUX Lierei K
pellaTh 3a7jaun
MarHuTHbIe Lienu npo(eccroHaTbHON
i pod TCk 20
JlessTe/TbHOCTH Ha
Tpexdasnbie nenu OCHOBe UCIIO/Ib30BaHUS TCx 33
TeOpeTUUeCKUX U
ACUHXPOHHBIE MalllMHbI P TCk 49
MpPaKTUYeCKUX OCHOB C6 18
Tpan MaTODBI €CTeCTBEHHbIX U
parcopmatop TCk 40
TeXHUUeCKHX HayK, a
OneKTpuYecKre U3MepeHHs TaKKe TCxk 20
MaTeMaThYeCcKoro
AnmnapaTsl yrpaB/ieHUsl U 3alUThbl anmapara TCk 20
Cb6 10
OnekTpocHabKeHUe 3/JaHUH,
CTPOUTEJIbHBIX IJIOIIA/I0K U TCk 21

HacCe/IeHHbIX MeCT




1 OEHOYHBIE MATEPHUAJIBI, HEOBXOJVMBIE

JIUIA OLIEHKY 3HAHWI, YMEHUNY Y1 HABBIKOB JJEATE/IBHOCTH

B ITPOIECCE OCBOEHUSA JUCIUITI/TNHBI

Tabmura 2 — ®opMupyeMbie KOMITETeHIN

OneHOUHEIE

Kop 1 HaumeHOBaHue Kop 1 HaumeHOBaHMe UHAWKATOpPA [JOCTKEHUS MATEDHAEL
KOMITeTEeHITNU KOMITeTEeHINHY (YaCTH KOMITeTEeHITVN) P

Y CpeJCcTBa
1 2 3

OIIK-1. CniocobeH
pelliaTh 3a7jaun
ripodeccuoHaIbHOU
JlesiTeIbHOCTH Ha
OCHOBe
WCI0/Ib30BaHus
TeopeTUUeCcKUx 1
MPaKTUYeCKUX OCHOB
eCTeCTBeHHbIX U
TeXHUUeCKHX HaykK, a
TaKXe
MaTeMaTHueCcKoro
amrapara

Mogpay:s 1.

OCHOBHbBIE IIOHATHA 00 VIEKTPUHUYECKHX Henax

OIIK-1.1. BeisiBneHue U KiaacCUPUKalys (QU3NUECKUX U
XUMUYECKUX TIPOLIECCOB, TIPOTEKAIOIMX Ha 00bekTe
rpoeccroHanbHOMN /1eATeTbHOCTH;

OIlK-1.2. OrmpepesieHre XapaKTePUCTUK  (HU3UUECKOT0
nporiecca  (sIBleHWsI), XapaKTePHOTO AJsi  OOBEKTOB
npoeccroHaBLHON TIesiTeIbHOCTH, Ha OCHOBe
TeOopeTHUUeCcKOro (3KCrepyuMeHTalbHOr0) UCC/Ie[0BaHuS;
OIIK-1.4. TIpeacTtaBieHure 6a30BbIX /1 TpodecCHoHaTbHOR
chepbl  ¢GU3NUECKMX TIPOL[ECCOB W SIBIGHUA B  BUJIE
MaTeMaTu4ueckoro(rx) ypaBHeHUsI(i1);

OIIK-1.5. Bpibop 6a30BbIX (GHU3UYECKUX W XUMHUECKHX
3aKOHOB  [I/IS  pelieHus  3ajad  TpodecCHoHaTbHON
JleATeTbHOCTH

TectupoBaHue

CobecenoBaHue

Moayns 2.

AHanmM3 u pacuer 0}:[H0(1)83HBIX VIEKTPUUYECKHX HEHEﬁ

OIIK-1.1. BrisBneHve W kiaaccuukanus QU3MUECKUX U
XUMHUECKAX TIPOLIeCCOB, TMPOTEKAIOUMX Ha 00bekTe
Ipo(heCCUOHAIBLHOM JlesiTe/IbHOCTY;

OIIK-1.2. OrmpepesieHrde XapaKTePUCTUK  (HU3UUECKOT0
nporiecca  (AB€HUS), XapaKTepHOTO i1  OOBEKTOB
npoeccroHaTbLHON JlesiTe/IbHOCTH, Ha OCHOBe
TeopeTHYecKoro (9KCreprMeHTalbHOI0) UCC/Ie0BaHNUS;
OIIK-1.4. TIpencraByeHre 6a30BbIX /715 TPOdeccroHaTBHOM
chepbl  ¢GU3NUECKMX TIPOL[ECCOB W SIBIGHUA B  BUJIE
MaTemMaThueckoro(rx) ypaBHeHUsI(i);

OIIK-1.5. Beibop 6a30BbIX (M3MUECKUX ¥ XUMHUECKHX
3aKOHOB [I/IS  pelieHus 3ajad  MpodecCHoHambHON
JesiTeJIbHOCTH

TectupoBaHue

Moayns 3.
MarsHuTHbIe 1jenn

OIIK-1.1. BrisBneHve W kiaaccuukanus QU3MUECKUX U
XUMHUECKUX TIpPOLIeCCOB, TMpOTeKaloLUMX Ha 00bekTe
npoeccroHanIbHON AesATeNIbHOCTH;

OIIK-1.2. OrmpegeneHre XapakKTepUCTHUK  (PrU3UYeCKOro
npoiecca (sB/eHUs), XapaKTepHOro /il  OOBLEeKTOB
npodeccroHanIbLHON JleTe/IbHOCTH, Ha OCHOBe
TEOpeTUYeCKOro (IKCIIepUMEHTAIbHOT0) UCCIe0BAHHUS;
OIIK-1.4. TIpencraBieHre 6a30BbIX /7151 TPOdeccroHaTBHOMN
cdepbl (U3MUECKUX TIPOLIECCOB U SIBIEHUH B BUJE
MaTeMaTu4ueckoro(rx) ypaBHeHUsI(i1);

OIIK-1.5. Beibop 6a30BbIX (U3HMUECKUX ¥ XUMHUECKUX
3aKOHOB [yl pellleHWs1  3aj7a4  INpodeccroHanbHOM
JlesITe/IbHOCTH

TectupoBaHue




OIIK-1. CniocobeH
pelliaTh 3a7jaun
ripodeccuoHaIbHOU
JlesiTeIbHOCTH Ha
OCHOBe
WCII0JIb30BaHUs
TeopeTUYeCKUX U
MPaKTUYeCKUX OCHOB
€CTeCTBeHHbIX U
TeXHUUeCKUX HayK, a
TaKXxe
MaTeMaTUueCKoro
arrapara

Mogpys 4.
TpexdasHble Henu

OIIK-1.1. BeisiBneHue U KiaacCUPUKailys (QU3NUECKUX U
XUMWAYEeCKUX TIPOLIECCOB, TIPOTEKAOIIMX Ha 00bekTe
rpoeccroHanBHOMN /1eATeTbHOCTH;

OIIK-1.2. OrmpegeneHre XapaKTepUCTHUK  (prU3U4YeCKOro
nporiecca  (sIBeHWsI), XapaKTePHOTO AJsi  OOBEKTOB
npoeccroHaLHON TIesiTeIbHOCTH, Ha OCHOBe
TEeOPeTHUeCKOro (IKCIIePUMEHTAIbHOT0) UCC/Ie[I0BaHNS;
OIIK-1.4. TIpesacTapieHre 6a30BbIX /1 TpodecCHoHaTbHOR
chepel  (GU3NUECKUX TIPOLIECCOB M sIBJIEHWHA B BUJe
MaTeMaTu4ueckoro(rx) ypaBHeHUsI(i1);

OIIK-1.5. Bpibop 6a30BbIX (GHU3UYECKUX W XUMHUUYECKHX
3aKOHOB  [JiI1  pellleHusl  3ajad  MpodecCcHoHanbHON
JleATeTbHOCTH

TectupoBaHue

Mogpays 5.
AcCHHXpOHHBIe MallIMHbI

OIIK-1.1. BeisiBneHue U KiaacCUPuKaiys (QU3AUECKUX U
XUMHUECKAX TPOLIeCCOB, TMPOTEKAIOUMX Ha 00bekTe
rpoeccruoHanbHOMN /1eATeTbHOCTH;

OIlK-1.2. OrmpepesieHre XapaKTePUCTUK  (HU3UUECKOTO
nporiecca  (AB€HUs), XapaKTepHOTO /i1  OOBEKTOB
npoeccroHabHON TIesiTeIbHOCTH, Ha OCHOBe
TeOpeTHUUeCcKOro (3KCrepyuMeHTalbHOr0) UCC/Ie[0BaHuS;
OIIK-1.4. TIpesacTaBieHure 6a30BbIX /1 TpodecCcHoHaTbHOR
chepbl  ¢GU3NUECKMX TIPOL[ECCOB W SIBIGHUA B  BUJIE
MaTemMaThueckoro(rx) ypaBHeHUsI(i);

OIIK-1.5. Bpibop 6a30BbIX (GHU3UYECKUX W XUMHUUYECKHX
3aKOHOB [I/IS  pelleHus 3ajad  rpodecCHoHaTbHON
JleATeTbHOCTH

TectupoBaHue

CobecenoBaHue

Moayns 6.
TpaHcdopmaTopsbl

OIIK-1.1. BrisBneHve W kiaaccuukauus (QU3MUECKUX U
XUMHUECKAX TIPOLIeCCOB, TMPOTEKAIOUMX Ha 00bekTe
Ipo(eCcCUOHAIBLHOM JlesiTe/IbHOCTY;

OIIK-1.2. OrmpegeneHre XapakKTepUCTHUK  (PrU3UYeCKOro
nporiecca  (ABM€HUsS), XapaKTepHOTO /i1  OOBEKTOB
npoeccroHanbLHON JlesITe/IbHOCTH, Ha OCHOBe
TeopeTHYecKoro (9KCreprMeHTalbHOI0) UCC/Ie,0BaHNUs;
OIIK-1.4. TTIpencraBieHre 6a30BbIX /7151 TPOdeccroHaTBHOM
cdepbl (U3MUECKUX TIPOLIECCOB U SIBJIEHUH B  BUJE
MaTemMaThuyeckoro(rx) ypaBHeHUsI(i);

OIIK-1.5. Beibop 6a30BbIX (H3MUECKUX U XUMHUECKUX
3aKOHOB [I/IS  pelieHus  3ajad  rpodecCHoHaTbHON
JesiTeJIbHOCTH

TectupoBaHue




1 2 3
Mogpys 7.
JJIeKTpUYeCcKue u3MepeHus
OIIK-1.1. BeisiBneHue U KiaacCUPUKailys (QU3NUECKUX U
XUMWAYEeCKUX TIPOLIECCOB, TIPOTEKAOIIMX Ha 00bekTe
rpoeccroHanBHOMN /1eATeTbHOCTH;
OIIK-1.2. OrmpegeneHre XapaKTepUCTHUK  (prU3U4YeCKOro
nporiecca  (sIBeHWsI), XapaKTePHOTO AJsi  OOBEKTOB
npoeccroHaLHON TIesiTeIbHOCTH, Ha OCHOBe
TEeOPeTHUeCKOro (IKCIIePUMEHTAIbHOT0) UCC/Ie[I0BaHNS; TectrpoBaHue
OIIK-1.4. TIpesacTapieHre 6a30BbIX /1 TpodecCHoHaTbHOR
chepel  (GU3NUECKUX TIPOLIECCOB M sIBJIEHWHA B BUJe
MaTeMaTu4ueckoro(rx) ypaBHeHUsI(i1);
OIIK-1.5. Bpibop 6a30BbIX (GHU3UYECKUX W XUMHUUYECKHX
3aKOHOB  [JiI1  pellleHusl  3ajad  MpodecCcHoHanbHON
JleATeTbHOCTH
Mogayas 8.
OIIK-1. CniocobeH Ay
Annaparsl ynpas/ieHUs 4 3alI{UThI
peliaTh 3a7a4u
. | OIIK-1.1. BeisBnenve u KiaacCUUKalysa (GU3HUECKMX W | T
npodeccuoHaLHOM €CTMpoBare
XUMHUECKAX TPOLIeCCOB, TMPOTEKAIOUMX Ha 00bekTe
AeATE/IbHOCTHA Ha npodecCcHoHaNLHOM JleATeTbHOCTY;

OCHOBE OIIK-1.2. OnpegeneHre XapakKTEPUCTHK  (PU3NUECKOTO
UCITI0/Ib30BaHUA mpoiiecca  (sIB/ieHWs), XapaKTepHOro [yii  OOBLEKTOB
TeOpeTUYeCcKux 1 ripodeccroHanbHON JlesITeIbHOCTH, Ha OCHOBe

MPAaKTHUECKUX OCHOB | TEOPETHYECKOro (3KCIIEPUMEHTA/IbHOT0) UCCIIEA0BAHUS;
eCTeCTBeHHBIX U OIIK-1.4. TIpeacraByieHue 6a30BbIX /15 TPO(eCcCHoHaTBHOM CobecezoBaHue
TEXHHUECKHX HayK, a ctepbl  GU3NUECKUX TpOLECCOB M SBEHMH B BHJe
TAKKe MaTemMaThueckoro(rx) ypaBHeHUsI(i);
OIIK-1.5. Boibop 0a30Bbix (H3MYECKUX U XUMUYECKUX
MaTeMaTHuuecKoro P ¢ .
3aKOHOB [I/IS  pelleHus 3ajad  rpodecCHoHaTbHON
arrapara
JleATeTbHOCTH

Moaynsb 9.
JJIeKTpocHa0)KeHHe 3/JaHHii, CTPOUTE/IBHBIX MJIOIIA/0K

W HaCe&/IEHHBIX MeCT

OIIK-1.1. BrisBneHve W kiaaccuukauus (QU3MUECKUX U
XUMHUECKAX TIPOLIeCCOB, TMPOTEKAIOUMX Ha 00bekTe
Ipo(eCcCUOHAIBLHOM JlesiTe/IbHOCTY;

OIIK-1.2. OrmpegeneHre XapakKTepUCTHUK  (PrU3UYeCKOro
nporiecca  (ABM€HUsS), XapaKTepHOTO /i1  OOBEKTOB
npoeccroHanbLHON JlesITe/IbHOCTH, Ha OCHOBe
TeopeTHYecKoro (9KCreprMeHTalbHOI0) UCC/Ie,0BaHNUs;
OIIK-1.4. TTIpencraBieHre 6a30BbIX /7151 TPOdeccroHaTBHOM
cdepbl (U3MUECKUX TIPOLIECCOB U SIBJIEHUH B  BUJE
MaTemMaThuyeckoro(rx) ypaBHeHUsI(i);

OIIK-1.5. Beibop 6a30BbIX (H3MUECKUX U XUMHUECKUX
3aKOHOB [I/IS  pelieHus  3ajad  rpodecCHoHaTbHON
JesiTeJIbHOCTH

TectupoBaHue




OneHOYHbIe MaTepHaJIbl U CPEeACTBA /i/If MPOBEPKH
¢()opMHUPOBAHHOCTH KOMIIETeHLINH

Mopayns 1. OcHOBHBIE IOHATHSA 00 3/IEKTPHYECKHX IeNAX
®DoH/| TeCTOBBIX 3a/laHUI

Bbibepume 00uH npasu/bHbIl 8apuaHm u Haj}cmume KHONKy «/lasee»

J/IeKTpUYecKas Lenb - 3T0

YcrpotictBo Ais usmepenus /1C

I'padrueckoe n300pakeHHe TEKTPUUECKON IIEMH, MOKa3bIBarollee TOPSAOK U XapaKTep COeluHeHHe
3/1eMEHTOB

YnopsioueHHOe [IBI)KEeHHe 3apsKeHHbBIX YaCTUL] B POBOJAHUKE

+COBOKYITHOCTb ~ OT/IEJIbHBIX ~ 37IEMEHTOB, COeIMHEHHBbIX MeXIy Co0oil orpe/eneHHbIM 00pa3om,
TNpeZiHa3HaueHHast [/1s MPOTeKaHWs 3JIEKTPUUeCKOr0 TOKa

J/IeKTpUuecKue Lerny 00s13aTe/IbHO COflep)KaT

+TOMBbKO UCTOUHUKU 3/IEKTPO3HEPTUn

ToJIbKO aKTUBHbIE COMPOTUB/IEHUS

NcToyHuKY 3/1€KTPOSHEPIUM U aKTUBHOTO COMPOTHUBJIEHUS

VlcTOuHMKY 371€eKTPO3HEPTUU ¥ UHAYKTHBHOCTH

YuacTok menu, 3aKk/IIOUEeHHBbIM MeXAY ABYMsA y3/1aMHM, Ha MNPOTSHKEHHMH KOTOPOro CHia TOKa
HMeeT 0/JHO U TO )Ke 3HaueHHue, Ha3bIBaeTcs

Koutypom

+BeTBbIO

Y3nom

I'pahom

Touka 3/IeKTPUUYECKO¥ 1e1H, T/ie COeANHsAeTCs 0oiee ABYX MPOBO/JHUKOB, HA3bIBA€TCHA
Koutypom

BetBb10

+Y310M

I'padom

J/IeKTpUuecKue e MOryT ObITh

Pa3BeTB/IeHHBIMY, HEPA3BETB/IEHHBIMU

JIMHelHBIMY, HeTMHEeHHBIMU

+Pa3BeTB/IeHHBIMHY, Hepa3BETBIEHHBIMHU, JTMHEHWHBIMU, HETUHEUHBIMU

HeTt npaBuibHOro oTBETa

Kakoe ycTpoMCTBO HCHO/Ib3yeTCsl B 3/IEKTPUUYECKHMX Lensax /A 3alUTbl OT Meperpy3oK M
KOPOTKUX 3aMbIKaHUM?

ABTOMaTUUECKWUH BBIK/TFOUATE b

IIpenoxpanurenb

CrieLianibHOe 3/1EKTPOHHOE YCTPOMCTBO

+Bce 0TBeThI BepHBI

Kakue npu0opbI HCMO/IB3YHTCSA AJIA U3MEPEeHHs 3/IEKTPUUECKHX BeTHUUH?
AmMrniepMeTpbl, BOJIbTMETPbI, BATTMETPBI

OmmMmeTpsl, ociusuiorpadbl, KOMOMHUPOBAHHBIE TIPUOOPEI

+Bce oTBeTHI BepHbI

MHororpe/ie/ibHbIe 3/1eKTPOU3MePUTETbHBIE IPUOOPHI

ITocTosAAHHBIN TOK 0003HaYaeTCs1 CHMBOJIOM
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IlepemMeHHBII TOK 0003Ha4YaeTCsA CAMBOJIOM
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OjpHa ¥3 BaXKHeHIIMX 3aa4 Lielld NOCTOSIHHOI'0 3/IeKTPUYeCKOro TokKa

+I1epesaua sHepryu Ha O/mbKHYE U JabHUE PACCTOSTHUS

KoHTponb M301591UM B 3/1eKTPUUECKUX YCTPOMCTBAX

Knaccugukarys npueMHHUKOB 3/1eKTPAYeCKOH Liernu

Bce BapraHTbI BepHbI

3aMKHYTBIM KOHTYP — 3TO

COBOKYIHOCTb yCTPOMCTB, 3/IEMEHTOB, IpeJHa3HAUeHHBIX [/ NPOTEKaHWs 37eKTPUYecKOro TOKa,
5/IeEKTPOMarHUTHbIE TPOLIECChl B KOTOPBIX MOTYT OBITh OMMCAHbI C ITOMOLLbIO MTOHATHM «CH/Ia TOKa» 1
«HarIpsHKeHue»

+JIr06011 3aMKHYTBIN My Tb, TPOXOASLIMI 110 HECKOBKUM BETBSM 3/1eKTPUUECKOM Liernu

BuHTOBAas, crivpasibHas WM BUHTOCIIMpA/bHAs KaTyllKa U3 CBEPHYTOrO0 U30/IMPOBAHHOIO NTPOBO/HUKA,
obsazaroriasi 3HauMTETbHOM UHAYKTUBHOCTBIO NP OTHOCHTEIBHO Maslol eMKOCTU U MajloM aKTHBHOM
COIPOTHBJIEHUU

Bce BapuaHTBI He BepHbI

JJIeKTpHYecKas Liellb COCTOMT U3

+OJHOro UM HeCKOJIbKUX UCTOYHUKOB, OJHOTO WIN HEeCKOJIBKMX ITPUEMHUKOB, ITPOBO/OB

OpHOro UMM HeCKOJIbKUX UCTOYHUKOB, OJHOIO WM HECKOJIbKUX IPUeMHUKOB, IPOBOJOB 3aMKHYTOIO
KOHTypa

OpHOro UCTOYHMKE, OJHOrO U/ HeCKOJIbKUX [IPUeMHUKOB, [IPOBOJIOB

Bce BapraHTbI HeBepHbI

JJIeKTpHYecKas Ljefb — 3T0

+VCTOYHMKHM 3/IeKTPHUUECKON SHepPTyy, COeAHeHHbIe TIPOBOJaMHU C TTOTPeOUTensIMu

CkanspHasi ¢u3nyeckass BelWUYMHA, SB/SIOLASACS eJUHOM MepoW pasIWyHbIX ()OPM [IBWKEHUsS U
B3aMMO/IeHICTBUSI MaTepuH, Mepoil repexo/ja IBM)KeHUsI MaTepUn U3 0JHUX (GOPM B Jpyrre

Bce BapuaHTbI HeBepHBI

Bce BapraHTbI BepHBbI

B KakuXx eJUHHLIAX U3MepsAeTCs CUJIa ToKa?

B

Bt
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+HarmpaB/sieHHOe [BUKeHHe 3apsyKeHHbIX YaCTHL]
BekTopHOe JBM)XKeHME 3apsPKeHHBIX YaCTUL]

XaO0TUUHO Harpas/eHHOe [BW)XKeHre OTPULiaTe/IbHbIX YaCTHL]
Xa0TUUHO HarpaB/eHHOE ABUKEHUE TTO/I0KUTETbHBIX YaCTHUL]
B kakux ejuHMLIaX U3MepAeTCA CONPOTUB/IeHue?

B

+Om

H

A

Eciu BelnuriHa TOKa C TeueHHeM BpeMeHeM He U3MEHAETCH, TO €€ Be/IMUNHA OoIIpeae/IaeTcCHd...

y=2

.
Y= Q*t
t
Y: J—
Q
Hert npaBubHOrO OTBETA
Kakum cuMB0,/10M 0003HauaeTcs HanpsoKeHne?
+U
Y
E
R
B kakux ejuHHMLIaX U3MepPAETCH HaNpsUKeHue?
A
Bt
+B
ITa
Yemy paBHa CW/Ia TOKA, €C/IM KOJIUYECTBO 3aps/0B, IPOLIeAIINX Yepe3 HeKOTOPYI0 MOBepPXHOCTh
3a 2 ceKyH/ibl, paBHo 1807?
60
78,4
+90
25
Yto oOpa3syercs B pe3y/ibTaTe JBHKeHH 3apsifioB B Lenu?
+3D/1eKTpUUeCKri TOK
Haripsixenue
MOoIHOCTh
Pabora
Yemy paBHO /1eKTPHUYECKOe HaNpsDKeHHe My A u B npu pa6ote, coBepiaeMoii HCTOUHHKOM
3/1C npu nepeMeieHHH eJHHUYHOTO M0JI0XKUTETHLHOT0 3apsajaa u3 A B B, ecim pa6ora paBHa 320
JUK, a KO/IM4eCcTBO 3/IeKTpu4yeckoro 3apspaa 80 Ki?
5
2
+4
8
JJ/IeKTPOABHKYILLIAA CU/Ia XapaKTepu3yeT
HarnpaBnieHue 1BWXeHre HOHOB
+CriocoOHOCTb CTOYHMKA YHEPTUH CO3/]aTh TOK B 37IEKTPUUECKOU L[eTH
Pa3HOCTY MIOTEHIMA/I0B MeX/y TUIaCTHHAMHY aKKyMYJ/ISTOpPHOM OaTapen
Hert npaBunbHOrO OTBETA
3akoH /xoyas-/Ienna...



Pabota, mpou3BofuMasi ICTOYHHUKOM, paBHa mpou3BefeHut0 D/JC UCTOUHMKA Ha 3apsi/], TTepeHOCHMbIN
B L[eMH

Omnpepenset 3aBUCUMOCTb Mexxy D/1C UCTOUHMKA MUTaHUSl M BHYTPEHHUM COTIPOTUBJIEHHEM
+KonuuecTBO Ter/ioThl, Bbifie/isieMOe MPOBOJHUKOM C TOKOM, PaBHO TPOM3BEEHHI0 KBafipaTa CUJIBI
TOKa, COMPOTUB/IEHNS [TPOBOJHUKA U BDEMEHHU NTPOX0XKAEeHUs TOKa yepe3 IIPOBOJHUK

IlepBbiii 3akoH Kupxroga ycraHaB/IMBaeT, UTo ajiredpanyeckasi CcyMMa TOKOB B y3J/ie

+21 =0

XI+0

YI=0

>XI=0

Kakoii 3akoH ciegyer u3 TOro (akra, uro HM B OJHOM Yy3/ie CXeMbl He TMPOUCXOJUT
HaKal/IUBaHUA 3/IEKTPUUECKHUX 3apsi/0B, T.e. KOJIMYECTBO 3apf/i0B, MPOTEeKAWIUX K y3/71y B
elMHUI]y BpeMeHH PaBHO KO/IMUeCTBY 3apsA/i0B, IPUTEKAINIIUX OT y3/1a?

3akoH Oma

+I1epBbiii 3ak0oH Kupxroda

Bropoti 3akoH Kupxroda

3akoH Oma

Kakoii 3aK0H BbIpa)kaeT TOT ()aKT, UTO B MOTEHIHA/TLHOM MoJie padoTa CUJI 1MoJisi, COBepIaeMasi
npu 00xoje C 3apsA/0M 3aMKHYTOr0 KOHTypa, paBHa 0?

3akoH Oma

[Tepaoiii 3akoH Kupxroda

+Bropoii 3akoH Kupxroda

3akoH Oma

N3 Kakoro 3akoHa CjieflyeT, UTO0 MOLIHOCThb, OT/AAaBaeMas HMCTOUHMKAaMH NHTAHUA, [JO/DKHA
PaBHATHCA MOLHOCTH, MOTPed/1eMoi CONPOTHUB/IEHUsAMHU BeTBeil?

3aKoHa COXpaHeHHs 7IeKTPUUYeCcKOoro 3apsijia

3aKOH COXpaHeHHUs HarpshKeHUH

+3aKO0H COXpaHeH!st SHepruu

3aKOH COXpaHeHUs UMITy/IbCa

KaxkoBa ¢opmy/ia MOIIHOCTH, TOTPeO/IsieMOii MPUEMHUKAMH MJ/IH COTPOTHBJ/IEHUSIMH Lienu?

+I*R
fzw.,-'ﬁ
U?R
w = 2nf

Bonipocsl A1s1 codecejoBaHUSA

1. I3 KaKMX 3/1eMeHTOB COCTOUT 3JIeKTpHUYeCcKas Liellb ¥ KaKOBO MX Ha3HaueHue?

2. UTo Ha3bIBaKOT y3/10M U BETBBIO 3/IEKTPUUYECKOM LIeTTn?

3. KakoB nopsijok cOOpPKH 3/1eKTpUYeCKOit Liernu?

4. Kak yc/10BHO M300pakaroT CHCTEMBI 3/IeKTPOM3MepPUTe/TbHBIX PUOOPOB?

5. Kakue ycioBHble 0003HaueHWs HAHOCSAT Ha WIKaibl NpubopoB? Pacimdpyiite ycioBHbIe
0003HaueHMs Ha IIKajie Tprubopa Io 3a/]JaHUIO TTPero/iaBaTelIs.

6. HauepTuTe cXxeMy BK/IIOUEHMS aMIiepMeTpa, BOJIbTMETPa, BATTMeTpa.

7. Kak mocTynuth, ecii CTpesika nmprubopa OTKIOHWU/IACH B/IEBO (BIIPAaBO) OT HYJIEBOM OTMETKU
TIpY OTKJTFOUeHHOM Tipubope?

8. Kak mocTtymnuTh, eciiv cTpesika nmprubopa OTK/IOHU/IACh 38 MaKCUMaIbHOE Jie/leHue IIKaJIbI?

9. Kak mocTynuTh, eciu CTpejKa BaTTMeTpPa OTK/IOHW/IACh BEBO OT HYJ/IeBOM OTMETKH NpU
BKJIFOUEHHOM Tiprbope?

10. Kak oripesieniTh 1ieHy [iesieHusi KOMOMHUPOBaHHOTO (MHOTOMNpezieslbHOr0) ripubopa?

11. Kak usmeputs 3/IC akkymysigTopa?

10



12. /IBa 0/IHAKOBBIX COTIPOTHB/IEHUsI COeJUHEHBI 10oC/IeloBaTe/IbHO (TlapasiensHo). YeMy paBHO

pe3yJIbTUPYIOIIiee COTIPOTUBIIEHHE?

13. Uro 6yzeT, ecsiu B McciielyeMo 1ieru OMeHsITb MecTaMy aMIiepMeTp U BOJIbTMETP?

14. Ha3HaueHue, yCTPOMCTBO M MPUHLUI PaboThI 1labopaTopHoro aBToTpaHcdopmaTopa (JIATP).

15. Kakue yCTpoWCTBa MCIIO/IBb3YIOTCS B 3/IeKTPUUECKUX LeMsaxX /s 3allUThbl OT Meperpys3ok H
KOPOTKHX 3aMbIKaHUM?

16. Kakuie npubophb! UCMIOAB3YIOTCS /151 U3MEPeHUs! 3/1eKTPUUYeCKUX BeTUUMH?

17. YKa3aTb OCHOBHBIE METO/ibl 3/IEKTPUYECKUX N3MepPeHUM.

18. KakoB npuHLuMI paboTs! MPrOOPOB 3/1eKTPOMArHUTHON CHCTEMBI?

19. KakoB npuHLIUI paboThl MPUOOPOB 3/1eKTPOAUHAMUUECKOW CUCTEeMbI?

20. Yto Takoe abCOMOTHAs M OTHOCUTE/TbHAS TOTPEITHOCTH U3MEPEHUI?

21. Kakue 11e11 Ha3bIBAlOTCS JIMHEHHBIMU W HEJTUHEHHBIMU?

MakcumanbHOe KOJIMUecTBO 0asiioB 3a CO6€C€AOB&HI/I6 -5 6ann013, MUHHMMaJIbHOe — 3 Oasa.

Ta6ymra 3 — Kpurepum orjeHkH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kog u Kpurtepuu orjeHrBaHusS CHOPMHUPOBAHHOCTH KOMITETEHITUN
HavMeHOBaHUe (4acTH KOMITETEHITNN)
HMHAWKATOpPa Ha 0a30BOM YpOBHE Ha MOBBIIIEHHOM YPOBHE
JOCTDKeHUs COOTBETCTBYET OIEHKE COOTBETCTBYET OIEHKE COOTBETCTBYET OIEHKE
KOMITeTeHLIUH «y[A0BJ/IETBOPDUTE/IBHO» «XOpOo1i1o» «OT/IUYHO»
(vactu 50-64% ot 65-85% 0T MakCUMa/bHOI'O 86-100% ot
KOMIIeTeHLIAN) MaKCHMaJILHOTro Oasiia 6ana MaKCHMaJILHOro Oasia
OIIK-1.1. CrypneHt obnasjaer CTyZieHT X0OpOoLLO 3HaeT CryzeHT npuHUMaeT
BrissBneHue U | OOIIIMMM CBe/leHUsMHA ob1re cBefieHuUs1 00 aKTHBHOE yuyacTue B
K/1accuduKanus 00 3/1eKTpUUYeCKUX 3/IeKTPUUYECKUX LIeTidX; X0Je poBeJjeHus
(busmyeckux U | Lersix, 3HaeT Ha 3HAET, KaK BbIBIATL U 3aHATHS, [TOKa3bIBaeT
XHMHUECKHUX 06a30BOM ypOBHe Kak K/1accuuIpoBaTh ry1yboKoe 3HaHKe
TPOLIeCCOB, BBISIBJISITh U dbu3nuecKre U XUMUUYECKHe | cBefleHul 00

MpOTEKAIOINX Hd

00BeKTe busnyeckue u Ha oObeKTe ymeeT
npodeccCUoHaNbH | XUMHUYeCKHe TIPoLiecchl, | mpodecCroHaIbHON BBISIB/ISITH U

Oli fleATeNbHOCTY; | TIPOTEKAOL[UX Ha JlesITeJTbHOCTH; yMeeT KJ/1acCU(ULMPOBATh
OIIK-1.2. oObekTe onpezessaTh ¢busnyeckue u
OnpepenexHue nipodeccroHaIbHON XapaKTepUCTUKU XUMHYeCKHe TIPOLiecChl,
XapaKTepUCTUK [lesITe/TIbHOCTH; yMeeT ¢u3nyeckoro npotiecca MPOTeKarIMX Ha
¢busnyeckoro oripejieNiiTh (sAB/IEHMST), XapaKTePHOTO 00BeKTe

nporiecca XapaKTepUCTUKH IU1s 0OBbEKTOB nipodeccroHaNTbHON
(ssBNEHUSN), (u3myeckoro mnpotiecca | rnpodeccroHaIbHOU JlesITe/TbHOCTH; yMeeT
XapakTepHOro (sBneHUsN), JlesTe/IbHOCTH, Ha OCHOBe orpezessaTh

Jist 00BEKTOB | XapaKTepHOTo JIJist TeopeTHYeCcKoro XapaKTepUCTUKU
npodeccroHambH | 0OBEKTOB (3KCIeprMeHTaIbHOr0) ¢dusnyeckoro npotecca
Ol JlesiTe/IbHOCTH, | TTpodeCcCUOHaTbHOU HCCie/IOBaHUS; (ssBNEHUSN),

Ha OCHOBe | J1esITe/IbHOCTH, Ha TIPe/CTaB/IATh Oa30BbIe /IS | XapaKTepHOTO /IS
TEOPeTUYeCKOT0 | OCHOBe TeOpeTUuYecKoro | rmpodeccroHasbHoM cdepbl | 00HEKTOB
(9KcriepuMeHTanb | (3KCIepUMeHTaNbHOro0) | u3nyecKre poLecchl U nipodeccroHaTbHON
HOT0) HCCIIeIoBaHMS; sIBJIeHUsI B BUJle JiesiTeTbHOCTH, Ha
WCCIIelOBaHMS; TIPe/ICTaB/ISATh 0A30BbIe | MaTeMaTUUeCKOTro(HX) OCHOBe

OIIK-1.4. J1s1 TipodheccroHaNbHOM | ypaBHeHMsI(i1); BEIOHMpATh TeopeTUUeCcKoro
[IpencraBneHue cdepsl pusnueckue 6a3oBbIe hU3UUECKUE U (9KCTIeprMeHTaIbHOTO0)
6a30BbIX JIIsT | TIDOLIECCHI U SIBJIEHHsI B | XMMUUeCKUe 3aKOHBI 1151 HCCIIeIoBaHMS;
npodeccroHaNbH | BUZE peleHus 3a7au TIPe/ICTaB/ISITh Oa30BbIe
o cdepbl | MaTeMaTHUecKoro(ux) | mpogeccuoHa/bHOU ISt

K/1accuUIMPOBaTh

TIPOLIeCChI, TPOTEKAIOIINX

3/IeKTPUUECKUX LIensix;
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(busrmyecKkux ypaBHeHus1(1); JesiTeTbHOCTH ripodeccuoHaIbHOU
TIPOLIeCCOB u | BeIOMpaTh Oa3oBbIe cdepsl pusznueckre
sBJIeHUA B BuUe | Gu3uueckue U TIPOLIECCHI U SIBJIEHHS B
MaTeMaTHUeCcKoro | XMMHA4YecKHe 3aKOHbI BUJIE

(ux) JL7Is1 pellieHrst 3a/iau MaTeMaThuecKoro(1x)
ypaBHeHUs(11); nipodeccroHaTbHON ypaBHeHUs(11);
OITK-1.5. Beibop | JesiTenbHOCTH BbIOMpaTh 6a30BbIe
6a30BbIX ¢dusnueckue u
busnyecKux u XUMUYeCKHe 3aKOHbI
XUMUYECKUX JJ1s pellieHust 3a/iau
3aKOHOB JIJIsI ripodeccuoHaIbHOM
pelLleHuUs 3aiau JesITe/TIbHOCTU
nipodeccroHaNbH

OU 1esiTeJIbHOCTU

Mopaynb 2. AHamu3 1 pacueT 0JHO()a3HBIX ITeKTPHUECKHUX Iiernei
@DoHJ TeCTOBBIX 3a/JaHUI

Bbibepume 00uH npasu/bHbIl 8ApUAHM U HAXCMUMe KHONKY «/[anee»
Kaxkoi TOK siB/IsieTCA CHHYCOUAA/IbHOM (PyHKLMel BpeMeHHU?
[TocTosiHHBIM

YnopsoueHHbIN

YacTsiit

+ IlepemeHHBII

Ilo kakoMy 3aKOHy NPHUHATO Ha3bIBaTh I[€PpeMEHHbIH TOK, H3MEHSIOIUICA C TeueHHeM
BpeMeHHu?

KocunycougansHoMy

+CurHycougaibHOMY

TaHreHcougajibHOMY

KoranrencongansHoMy

KaxjoMy MOMeHTy BpeMeHH COOTBEeTCTBYeT CBOe OIpeje/leHHOe 3HaYeHHe CUJIbI TOKaA, 3TO:
ITocTosHHOe 3HAUeHUe

BpemenHoe 3HaueHue

+MrHoBeHHOe 3HaueHue

JnuTenbHOe 3HaueHUe

YTo Ha3bIBaeTCsA HAU00/IHIINM W3 MITHOBEHHBIX 3HAYeHU?
ITepuop,

+AMIATyja

YacroTta

dasa

UTo Ha3bIBaeTCsi HAMMEHbIIUM NPOMEXYTKOM BpeMeHH, yepe3 KOTOPbIM MTHOBeHHbIe 3Ha4YeHUs
nepeMeHHOr0 TOKa HAaUYUHAKT MOBTOPATHCA?

+I1epuon

Awmrumityzaa

YacroTta

®asa

Kakoii 0ykBoii 0003HauaeTcst mepuoj?

Q

\Y

+T

12



f

BeimunHa, o0paTHas mepuoy — 3T0

+YacToTa repeMeHHOr0 TOKa

HauanbHas dasza

ITepuop,

Awmrumutyzaa

C noMo1b10 KaKoro BbIpa)kKeHHsl OTpe/ie/iseTcs yrjoBas yacrora?
+w = 27f

T=2n
1
f= 2.1p-2
i = I, sin(wt + 1)
AprymenT cunyca (@t + /) HaspiBaeTcs

HauanbHoit da3zoi

KoneuHoti da3zoit

+®azoi

Yacroton

3nauenue ¢a3bl npu t=0 Ha3bIBaAIOT:

+HauanbsHoii da3oii

KoneuHoii da3oi

dazoin

YacroTou

Kak Ha3bIBalOT 3aKO0H, KOTOPbIH CBA3bIBAeT MOJ/IHOE CONPOTHUB/IEHHE I[eNH Z, TOK U HanpshKeHHue
Ha ee 3a)KMMax?

I 3akoH Kupxroda

+3akoH OMa /151 Ljery IepeMeHHOro TOKa

I 3akon Kupxroda

3akoH OMa /17151 1Jeny MOCTOSIHHOTO TOKa

Kakoii 0yKBoi1 0003Ha4Yal0T aKTHBHOE CONMPOTHB/IEHHE I[enn?

z
f

+1
Lol

Ecim TOK B 1ienu ¥ HanpspKeHue B ey HelpepbIBHO MEeHAKTCA, TO U MOLLJHOCTD P — BeJINYUHA:
+IlepemeHHas

ITocTosiHHas

AKTHBHas

IMonHas

UTo Ha3bIBaeTCsl aKTUBHOM MOILHOCTHIO
NHAYKTUBHOCTE B Liernu

EMKoOCTE B 1jenu

+CpeiHee 3HaueHVe MOLLHOCTHU B L|eIy [IepeMeHHOI0 TOKa
Llenb ¢ YMCTO aKTUBHBIM COIPOTUBJ/IEHUEM

Kakoii 0ykBoii 0003Ha4aeTcsi aKTUBHASA MOIHOCTH?

U

+P

S

Q

Kak onpepenserca akTHBHasi MOLIJHOCTE ?
P=Ulsing
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S=y/P? + Q2
P
COS{ ="

ur

+P=Ulcos¢

Kakoii 0ykBoii 0003HauaeTcs MmoJiHasi MOIHOCTh?

+S

P

Q

R

Kak onpepensiercs mosiHasi MOIJHOCTh?

P=UI

P=Ulcos@

+S=UlI

S=Ulcos

Yrto TaKoe cosQ?

KosdduriveHT nomHoNM MOLIHOCTU

KoadduiyeHT mosie3HoM MOITHOCTU

+KosdduiiieHT akTHBHOM MOIITHOCTH

KoadduieHT peakTHBHOM MOIIJHOCTU

CKOJIBKMMHM CII0C00aMH MOXKHO TO/TyYHTh Pe30HAHC B 3/IEKTPUYECKOH 1jenu?
OpHuM

OByms

+Tpems

YeTblpbMs

Kakumu ciocobamMu MOXKHO MOTyYHTh Pe30HAHC B 3/IEKTPUUYECKOH 1ernu?
N3meHsis yryioByt0 4aCTOTY UCTOYHHUKA NTIEPEMEHHOT0 TOKa

W3meHss1 MHAYKTUBHOCTD L

N3mensss emkocts C

+Bce oTBeThI BepHbI

B 371eKTprueckou 1jenu C noc/jaeoBare/IbHO BK/IIOUEeHHBIMH CONPOTUB/IeHHEeM, UHAYKTUBHOCTBIO
U eMKOCThI0 Ha0/mojaeTcs pe3oHanc. Kak oH Ha3bIBaercs?

Pe3onaHC TOKOB

+Pe3oHaHC HanpsKeHU

Pe3oHaHC Mol[HOCTEMN

Hert npaBunbHOrO OTBETA

B 3/eKTpUYecKoU LenH C Napa/uie/;ibHO BK/IHYEHHbIMHM CONMPOTHB/IEHUEM, HHAYKTUBHOCTHIO U
eMKOCThI0 Ha0/10jaeTcs pe3oHaHc. Kak oH Ha3bIBaeTcs

+Pe3oHaHC TOKOB

Pe3oHaHC HanpskeHUM

Pe3oHaHC Mol[HOCTEMN

Hert npaBubHOrO OTBETA

BennunHoM, nMeroLen pasMepHocTb D, ABasAeTCs

HarnpskeHHOCTh MarHuTHOro nosist H

MarsuTHas IpoOHULIAeMOCTb |1

MarnutHas uHAyKLusA B

+EMKocTb KOHZeHcaTopa C

OTt yero 3aBUCHT yroJ cjBura a3 mexxay Tokom I u Hanpsbkennem U nuTaromes cetu?
+OT XapakTepa CONpPOTUB/IEHUH, BK/IFOUEHHBIX B L|ellb TIEPEMEHHOr0 TOKa

OT xapakTepa Hanps’KeHUH, BK/IFOYEHHBIX B LieTlb IePEMEeHHOr0 TOKa

OT xapakTepa CONPOTHUBJ/IEHUM, BK/TFOUEHHBIX B Lielb MOCTOSIHHOTO TOKA

OT xapakTepa Hanps’KeHUH, BKIFOYEHHBIX B LieTlb TTIOCTOSTHHOTO TOKa
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B Hepa3BeTB/IeHHON 3/1eKTPHUYeCKOM LieN¥ INPH paBeHCTBe HHAYKTUBHOIO M €eMKOCTHOIO
conporuBieHui (XL = Xc) pa3HocThb (a3 HaNpsHKeHUs U TOKA Ha BXO/ie I[elld paBHa

Envnuie

+Hymo

[TostHOMY CONPOTUBIIEHUIO LieTIN

Het npaBuibHOro BapraHTa OTBeTa

Cocrosinue 1jeny Ha3bIBaeTCsl Pe30HAaHCOM HalpPsDKeHHUs1 NPHU yC/10BUAX

Z=\R+(X,-X.)’ =R
U
R
U,=U,
+Bce oTBeTbI BepHbI
Ko3¢¢uiueHT MOLIIHOCTH NIPH Pe30HAHCe PaBeH
+EauHure
Hymro
CorpoTuBIeHUIO
Hert npaBubHOrO OTBETA
Eaunnien u3MepeHus Ko3(gduijueHTa MOIHOCTH AB/IAETCA
°C
Om
I'n
+be3pa3mepHas Be/MurHa
Kakyo MOIIHOCTD NPH CBOe€# padoTe MOTPeO/ISIIOT U3 CeTH MPUEMHHKH 3/IEKTPHYECKOi SJHeprun?
AKTHBHYIO
PeakTuBHY1O
[Tonnyro
+AKTHUBHYIO, peaKTUBHYIO
IIpy cuHyCcOMAQ/IBHOM XapakTepe Iepejadyd MOIIHOCTH IIOJIOKUTe/JIbHbIe I10/1yBOJIHBI
XapaKTepu3ylT
ITepeToku B 3HeprocucremMe
+I1epeauy MOIITHOCTH OT UCTOYHHKA MTOTPeOUTEITIO
BosBpar sHepruu ot norpebuTesnisi K UCTOYHUKY
Hert npaBubHOrO OTBETA
IIpu cuHycOMAaIBHOM XapakTepe Iiepejadyd MOIHOCTH B OTPHLATe/JbHBIX IOJIYyBOIHAX
MPOUCXOHUT
IlepeToku B 3HeprocucremMe
[Tepesaua MOIJHOCTH OT MCTOYHUKA TIOTPEOUTETIO
+Bo3BpaT 5Hepruu oT NoTpeduTesNst K UCTOUHUKY
Hert npaBuibHOrO OTBETa
BennunHa TOKa, He00X0UMas /151 CO3/JaHUSA MAarHUTHOT'O M0JIsl, 3ABUCHUT OT
+/HIYKTUBHOTO COTIPOTHB/IEHUS] TOTPeOUTe/NsT 3/1eKTPUUeCKOW SHepriu U ero Harpyskd BO BpeMst
paboTHI
OTHolIeHUs1 aKTUBHOM MOLTHOCTH P K 10/1HO# MolHoCTH S, moTpeb/sieMoli MpUeMHUKOM U3 CeTU
3/1C ncToyHMKa NMUTaHKS C BHYTPEHHUM COIIPOTHBJIEHUEM
Het npaBuipHOro oTBeTa
Ko3¢duipeHTOM MOIHOCTH XapaKTepU3yeTcs
OrTHolleHre UH/YKTHBHOTO COTIPOTUB/IEHUS NTOTPeOUTeIsl 3/1eKTPUUYeCKOl SHepruy 1 ero Harpysku BO
BpeMsi pabOThI
+OTHolIeHre aKTUBHOM MOITHOCTH P K Mo/siHOM MorHoCTH S, moTpebsieMoli MPUeMHUKOM U3 CeTH
OtHomenne 3/1C MCTOYHMKA NTUTAaHUS K BHYyTPEHHEMY COIIPOTUBJICHUIO
Het npaBuipHOro oTBeTa
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Tak Kak eMKOCTHbII TOK Ic HaxoauTcs B mpoTruBo(ase ¢ MHAYKTHBHOH COCTaB/IAIOIIEH TOKa
Harpy3Ku, TO peaKTHUBHasi COCTAB/IAOIIAS TOKA B JINHUHU
YBenuuurcs
+YMEeHBIIUTCS
He uzmenutcs
PaBHa Hy10
YMeHbLIeHHe NOoTped/IeHUs peakKTHBHOM MOIIHOCTH Q jocTHraercs 3a cyeT
[TpumeHeHMst 60/1ee COBPEMEHHOTO 000PY/I0BaHUS
YiydilleHusi KaueCcTBa peMOHTa
OrpanuueHust paboTbl 060py/[0BaHMsI Ha XOJIOCTOM XO/ly UM C He/IOTPY3KOi
+Bce oTBeTbI BepHbI
IIpy KoMmeHcanMy PeakTHUBHOW SHEPruM 3a CUeT YCTAaHOBKHM KOH/€HCaTOPOB HX Be/JMYHHA
MOXXeT ObITH ompeje/ieHa o gopmyJie
C= %(tg P —tgp)
C= ﬂ(tg ¢, —tg9,)
+ U
C=27U(tg 9, -tg ¢,)

C=PrU(tg ¢, —1g ¢,)
JonycTuMoe 3HaueHHe HOPpMHPYeMoro Ko3¢¢uieHTa MOLIHOCTH onpeAe/isiercs 1o ¢popmyJie

+g o = Q/P
tgo =P/Q

cos @ =Q/P
cos ¢ =P/Q

MeponpusaTus Mo KOMIeHCaljuy peakKTHBHOM MOLIYHOCTH Ha NPeANPUATHH N03BOJIAIOT
YMeHBIINTb HAarpy3Ky Ha TPaHC(HOPMATOPbI, YBEJTMUUTb CPOK UX CITyKOBI

YMeHBbIINTL HAarpy3Ky Ha KOMMYTALIMOHHYIO anrnaparypy 3a cueT CHUKEeHHs TOKOB B L|eIsiX
CHU3UTB pacxo/ibl Ha 37IeKTPO3HEPTHI0

+Bce oTBeTHI BEepHEI

Ta6smmra 4 — Kpurepuu onjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop u Kputepuu orjeHrBaHus chOpMUPOBAHHOCTY KOMIIETEHLIMN
HavMeHOBaHue (4acTy KOMITETEHLIUM)
VMH/JMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTHKeHUs COOTBETCTBYET OLleHKe COOTBETCTBYeT OLleHKe COOTBETCTBYET OLIeHKe
KOMITeTEeHLUH «YZOBJIETBOPUTEILHO» «XOpOLLO» «OTJIMYHO»
(yactu 50-64% ot 65-85% 0T MakCUMa/LHOIO 86-100% ot
KOMIIETEHLIH) MaKCUMaJibHOro 6asia bamia MaKCHMaJIbHOTO Oasiia
OIIK-1.1. CrygeHt obazaet CTyZieHT XOpOLLIO 3HaeT CTyeHT NpUHUMaeT
BoisiB/ieHUe 1 | OOIIMMM CBeleHUsIMU o01e cBesieHUs1 00 aKTHMBHOE yJacTue B
KaccuduKarys 00 aHanM3e U pacyeTe aHa/iu3e U pacuete X0/ie MPOBe/IeHHUs
o/iHO(a3HbIX o/1HO(a3HbIX 3aHSTHS, TOKa3bIBaeT
(busmyeckux u . .
3/IeKTPUYECKUX LeTlel, | 3JeKTPUUYeCcKuX Lierney; ryiybokoe 3HaHUe
XHMUHECKIX 3HaeT Ha 6a30BOM 3HaeT, KaK BbISIB/ISTh U CBe/leHUM 00 aHa/u3e U
TIpOLeCCoB, YPOBHE KaK BBISB/IATL U | KIaCCUPUIMPOBATh pacuere ogHO(pAa3HLIX
NIPOTEKAIIMX Ha | K1acCU(ULMPOBaTh (u3ryeckre U XUMUUECKHe | 3/IeKTPUUYECKUX Lierel;
oObekTe ¢bu3nueckre U MIPOL{eCChl, MPOTEKAIOL[UX | YMEeT BbISBJSATh U
npodeccHOHaNbH | XMMUYECKHe TIPOLIeCCHl, | Ha 00BeKTe K/1accuUIMpOBaTh
oif gesirenpHoCTH; | MPOTEKAMOLIMX Ha npo¢ecCUOHaTbHOU ¢bu3nueckre U
00BeKTe JlesiTelIbHOCTH; YMeeT XUMUYeCKHe MpoLiecChl,
OTIK-1.2. npoeccroHaNIbHOU orpeJensiTh MpOTEeKaIIMX Ha
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Ornpegenenuve
XapaKTepUCTUK
(dbu3myeckoro
rporiecca
(sBneHuUsN),
XapaKTepHOTo
JUTST 00BEKTOB
ripoeccroHaibH
Ol [1esTeNbHOCTH,
Ha OCHOBe
TEeOpPeTUYeCKOro
(9KCrIepuMeHTanb
HOT0)
WCCieJOBaHUS;

OIIK-1.4.
IIpencrasnenue
0a30BbIX JUTST
ripoeccroHaNbH
ou cepsl
(busrmyecKknux
TIPOLIECCOB U
SIBIEHUM B BHJE
MaTeMaTHueCcKoro
(ux)

ypaBHeHUs(11);

OITK-1.5. Beibop
0a30BbIX
(bu3YecKux u
XUMUYECKUX
3aKOHOB [IJIsI
pellieHus1 3a7au
nipodeccroHaNbH
OU 1esiTeJIbHOCTH

JesiTeTbHOCTH; YMeeT
oripeienTh
XapaKTepUCTUKU
¢usnyeckoro npotecca
(sBNEHUSA),
XapaKTepHOro JJisi
00BEeKTOB
ripoeccroHabHOM
JiesiTeTbHOCTH, Ha
OCHOBE TeOpPeTHYeCKOr0
(9KCrIepuMeHTaIbHOTO)
WCCIIelOBaHMS;
TIpeJiCTaB/sITh 0a30BbIe
Ji71s ipodecCroHabHON
cdepsl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaThueCcKoro(ux)
ypaBHeHus1(1);
BBIOMpATh 6a30BbIe
dbusmyeckue u
XUMUYeCKe 3aKOHbI
JUIsL pellieHust 3a/iau
ripoeccroHaNbHOM
JesITeTbHOCTH

XapaKTepUCTUKU
¢u3nyeckoro npotiecca
(sBneHus1), XapaKTepHOTO
Jl71s1 0OOBEKTOB
ripodeccoHa/IbHOM
JlesITeJIbHOCTH, HAa OCHOBE
TeopeTUYeCcKoro
(9KCrepuMeHTaNIbHOTO0)
MCCIIeIOBaHMS;
TIPe/ICTaB/ISATh OA30BbIE [Is
nipodeccuoHaibHOM cepbl
(ur3uuecKre poLecCchl U
sIBJIeHUsI B BUJle
MaTeMaTHh4YeCcKoro(1x)
ypaBHeHusi(i1); BBIOMpPATh
0a3oBbIe hU3UUECKUEe U
XUMUYeCKUe 3aKOHBI 17151
peleHus 3a7au
ripodeccoHa/IbHOM
JlesITeJIbHOCTH

00BeKTe
ripoeccroHabHOM
JesiTeTbHOCTH; YMeeT
orpeieNTh
XapaKTepUCTUKU
¢usnyeckoro npotecca
(ssBNEHUSN),
XapaKTepHOTo JI/st
00BEKTOB
ripoeccroHaNbHOM
JiesiTeTbHOCTH, Ha
OCHOBE
TeopeTHYeCcKOoro
(5KCrIepuMeHTanbHOr0)
HCCIIeIoBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
Jist
ripoeccroHaNbHOM
cdepsl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaThuYeCcKoro(1x)
ypaBHeHus1(1);
BbIOMpATh 6a30BbIe
(dusuyeckue u
XUMUYeCKHe 3aKOHbI
JIJIs1 pellieHus 3a/1au
ripodeccuoHaIbHOM
J1esiTeIbHOCTH

H
o
B
+F

B d)EppOMal"HI/ITHbIX BelleCTBaX MArHUTHAaA HHAYKIUA Bu HaNpsH)KeHHOCTb MAIHUTHOTO IT0JIA H

Mogpyas 3. MarHuTHbIe Lienx

®DoH/| TeCTOBBIX 3a/laHUH
Bbibepume 00uH npasu/bHbIl 8ApUAHM U HAXCMUMe KHONKY «/[anee»
Kakoii 0yKBo#i 0003Ha4al0T MarHUTO/JBIIKYIIYI0 CHITY?

CBA3dHbI COOTHOILLIEHHEM

B=poH
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B=H/ Ha

B=H/po

+ B=1.H

YeM MO)KHO M3MEpPUTH aKTHBHOE CONPOTUB/IeHHE KAaTYIIKH?
OmMmmeTpom

MertozmoM aMIiepMeTpa-Bo/IbTMETpa

[Ipu nomol M3MepUTeNbHBIX MOCTOB

+Bce oTBeTbI BepHbI

Epunnnen usmepennsi UHAYKTHBHOCTHU SIB/IAETCA

Bart

Bebep

+I'enpu

Tecna

IIpousBejeHre TOKa uepe3 KaTyumiky I Ha 4uc/10 ee BUTKOB W Ha3bIBaeTCs
NHyKTUBHOCTBIO

[ToTokocuennenuem

MarHuTHBIM TIOTOKOM

+MarHuToABWXKYILeld CUTON

Kakue pa3HOBH/JHOCTH KaTylleK HHAYKTUBHOCTH CylIeCTBYIOT?
KoHTypHbIe KaTyILlIKU UHAYKTUBHOCTH

BapuomeTpel

Hpoccenu

+Bce oTBeTbI BepHbI

BenuuuHo#, UMewILed pa3MepHocTh I'H/M, siB/IsieTCs
HarnpsykeHHOCTE MarHuTHOro nosist H

+MarHuTHast NPOHULIaeMOCTb 1

MaruuTHas uHAyKLYg B

MarautHbIi oToK @

NHAYKTUBHOE CONPOTHBI/IeHHE ompe/esisieTcsa no ¢popmysie

X=X1-Xc
+ X, =2nfL
1 1

Xe =o€~ 2nfC

Hert npaBubHOrO OTBETA

KaTymku HHAYKTHBHOCTH, 00/1ajjalolyie BbBICOKHUM CONPOTHUB/IEHHEM IepeMeHHOMY TOKY H
MaJ/IbIM CONPOTHBJ/IEHHEM NOCTOSIHHOMY, Ha3bIBalOTCA

KoHTypHBIe KaTyIIKK UHYKTUBHOCTU

BapuomeTpel

+/Ipoccenu

Karyiiky cBsi3au Wim TpaHC(OpMaTOpPbI CBSI3U

BapuomeTpsl — 3T0

Kary1ku, ncronb3yemMble COBMeCTHO C KOHZIEHCATOpaMu /IJIs1 OpraHn3aliii pe30HaHCHBIX KOHTYPOB
+Karyimky, MHAYKTUBHOCTBIO KOTOPBIX MOXXKHO YIIPaB/IATh W3MeHeHHeM B3aWMHOI'O pacIlO/IOXKeHUs
[IByX KaTylIlleK, COeIMHEeHHBIX I10C/IefloBaTeIbHO

KaTyimku MHAYKTMBHOCTH, 006sajjatolje BbICOKUM COIPOTHUB/IEHHEM TepeMeHHOMY TOKY U MaJibiM
COIPOTHBJIEHHEM TOCTOSTHHOMY

[Be HaMOTaHHBIX BCTPEUHO W/IM COIVIACOBAHHO KAaTyIIKW WHAYKTUBHOCTH, WCIIO/Ib3YIOLMeCs B
¢bubTpax NUTaHUS

Kakoii 0ykBoii 0003Ha4Yal0T MarHUTHYI0 HHAYKIUIO?

H

D

+B
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F

MarxauTHass HHAYKIUA H3MepseTcs B...

+Tn

B6

I'n

A

IIpousBefeHre MHAYKLMM MarHUTHOrO MO/ M IUIOLAAU MPOHM3bIBAeMOro MM KoHTypa BS
Ha3bIBaeTCcs

NHyKTUBHOCTBIO

HarpsykeHHOCTBX0 MarHUTHOT'O T10J1S

+MarHuTHbLIM ITOTOKOM

MarHuToABWXKYILel CUIon

MarHuTHBIe CU/I0Bble IHHUH HelIPepPbIBHBI, I03TOMY...

+MarHuTHBIH MOTOK Yepe3 JIF0OYI0 3aMKHYTYIO MIOBEPXHOCTh PaBeH HYJI0

MarauTHbIH MOTOK yepe3 JIF0OYI0 3aMKHYTYIO MTOBEPXHOCTb PaBeH eIWHULIe

Hert nipaBunibHOrO OTBETA

MarauTHbIHN MOTOK Yepe3 JIF0OYI0 3aMKHYTYIO TTOBEPXHOCTh paBeH OeCKOHeUHOCTH
KosinyecTBeHHasi CBA3b MeXX/ly MarHUTHOM MHAYKI[UeH ¥ 3/1eKTPUYEeCKHM TOKOM omnpeje/iseTcs
3akoHOM Oma

3akoHOM Amriepa

3akoHoM Kupxrocga

+3akoHom bro-CaBapa

Be3pa3sMepHyl) Be/JHYHMHY, I0Ka3bIBAaWINYI0, BO CKOJbKO pa3 a0co/yoTHasi MarHUTHas
MPOHUIIAEMOCTH BelecTBa 00/IbIlIe WM MeHbIIe MarHUTHOU MOCTOSAHHOM, Ha3bIBAIOT
+OTHOCUTETbHOM MarHUTHOW MPOHULIAEMOCTBIO

MarHuTHbBIM TOTOKOM

MarsutHOM UHAYKLen

Hert npaBubHOrO OTBETA

BemecTBa, y KOTOPBIX MarHMTHasi MPOHULAEMOCTH [ < 1, Ha3bIBaKOTCA

[TapamarHUTHBIMU

®eppoOMarHUTHbIMU

+/IvaMarHUTHBIMU

Bce oTBeThI BepHbI

KosnyecTBeHHasi 3aBUCMMOCTh UHAYKTHPOBaHHOH J/IC 0T XapakKTepUCTHK MarHUTHOIrO IOJIA
BbIpa)kaeTcs

3akoHoM buo-CaBapa

+3aKOHOM 3JIEKTPOMarHUTHOW MHZYKLIMN

3akoHoM Oma

3akoHOM Amriepa

ITorokocuensieHuaMH ¥ KaTylIKH Ha3bIBalOT

+CyMMy MarHMTHBIX [IOTOKOB, ITPOHM3bIBAOIMX KaXK/|bIi BUTOK

Cuny, NpoNOpLMOHAaNbHYIO0 BEJIWYMHE TOKa, aKTMBHOM [JIMHE TPOBOJHMKA, BeJWYMHE MarHWTHOU
VHYKLUU U CUHYCY OCTPOrO yTjia MeXXy OCbIO POBOJHYKA 1 HalpaB/leHueM MarHUTHOW MHIYKLIMU
[IpousBeseHre MHAYKLIMA MarHATHOTI'O T10JIS Ha IJI0LLa b IPOHU3bIBAEMOI'0 UM KOHTYpa

Hert npaBuibHOrO 0TBETA

BeiecTBa, y KOTOPbIX MarHMTHasA MPOHULIAEMOCTb U3MepsSeTCH ThICAYaMHU M [JeCATKAMHU ThICAY
e/{HMI], Ha3bIBAIOTCS

[TapamarHUTHBIMU

+®eppoMarHuTHLIMU

JviaMarHuTHBIMU

Bce oTBeThI BepHbI

19



Ta6ymra 5 — Kpurepuu orjeHku copMHUPOBAHHOCTH KOMIIeTeHI{HI

XapakTepHOro /st
00BeKTOB
rpoeccroHaNbHON
JesTeNbHOCTH,  Ha
OCHOBe
TeopeTHYeCcKoro
(sKCnIepuMeHTaIbHO
r'0) UCCIIeIoBaHUs;
OITK-1.4.
[IpencraBnenuve
6a30BbIX JUTST
ripogeccoHa/IbLHOM
cdepbl hU3NUECKUX
TIPOLIeCCOB U
SBIEHUA B  BUJIE
MaTeMaTUuecKoro(u
X) ypaBHeHUsI(1);
OIIK-1.5. Beibop
0a30BbIX
(bu3MuecKkux u
XUMUUECKUX
3aKOHOB JIJisI

XapaKTepHOro Jijist
00BeKTOB
rpoeccCroHaNbHON
JiesiTeTbHOCTH, Ha
OCHOBE TeOpPeTHYeCKOro
(9KCrIepuMeHTabHOTO)
HCCieJoBaHUs;
TIpe/ICTaB/sTh Oa30BbIe
Jist podeccoHaNbHOM
cdhepnl pusnueckue
TIPOLIeCCHI U SIBJIEHUS B
BUjlE
MaTeMaTHh4YeCcKoro(1x)
ypaBHeHus1(1);
BbIOMpaTh Oa30BbIe
(dbusmueckue u
XUMUUeCKUe 3aKOHbI
JUIs1 pellieHust 3a7au
rpoeccroHaNbHON
JiesITeTbHOCTU

ripoeccroHaNbHOM
JiesiTeTbHOCTH, Ha OCHOBE
TeopeTHYeCcKOoro
(9KCTrIepuMeHTaIbHOT0)
WCCIIelOBaHMS;
TIpeJiCTaB/sITh 0a30BbIe
Ji71s ipodecCrOHaMbHOM
cdepsl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaThuYeCcKoro(1x)
ypaBHeHUsA(i); BIOMpATh
0a3oBble (hU3UUECKHEe U
XUMHYeCKUe 3aKOHbI JIJIs
pellieHusi 3a7jau
ripodeccoHaIbHOU
J1esiTeIbHOCTH

Kog u Kputepuu orieHrnBaHus C)OPMUPOBAHHOCTH KOMIIETEHLIUN
HauMeHOBaHue (4acT KOMIETeHLH)
VH/MKaTOpa Ha 06a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
MOCTYDKEHUS COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe | COOTBETCTBYET OL|eHKe
KOMITeTeHLIUU «yI0BJIETBOPUTE/ILHO» «XOpOLLO» «OT/IMYHO»
(yactu 50-64% or 65-85% or 86-100% ot
KOMIIeTeHLIMH) MaKCHMaJIbHOTO Oasiia MaKCHMMaJIbHOTO Oa/ula | MakCuUMasibHOro Oasuia
OIIK-1.1. CrygeHt obnazaer CTyZieHT XOpOoLLO 3HaeT CryzeHT npUHUMaeT
BrisiBnenue U | 0OLMMU CBeJleHUsIMU O | 0011ve CBeJjleHUs O aKTHBHOE yyacTHe B
K/1accuuKalys MarHUTHBIX LeTIsIX, MarHUTHBIX L[eTIsIX; X0/ie IPOBeZIeHUst
(r3ruecKrx U | 3HaeT Ha 6a30BOM 3HaeT, KaK BbISIBJISITb U 3aHATHUS, TTOKa3bIBaeT
XUMUUECKUX YPOBHE KakK BbISIBJISIT U | K/1acCU(ULIMPOBATh riiyboKoe 3HaHMe
TIPOL{eCCOB, KJIaCCU(PULIMPOBaTh ¢bu3nueckre U CBeJIeHU 0 MarHUTHBIX
MpOTeKAIIUX  Ha | ¢pu3nueckre u XUMUYeCKUe TPOLIeCChl, | LieMsiX; yMeeT BbISB/STh
o0BexTe XMUMHUYECKHe MPOLIeCChl, | MPOTeKarIUX Ha Y K/1aCCU(PULIMPOBATh
rpoecCHOHa/NbHOM | TIPOTEKAaIoIKX Ha 00BeKTe ¢busnueckre u
JesITe/IbHOCTY; o0BexTe npoeccroHaNTbHOU XUMHUYECKHe MPOLIeCChI,
OIIK-1.2. rpoeccroHaNbHON JleaTe/IbHOCTH; YyMeeT MPOTEeKarLIUX Ha
Onpegenenve JesITeIbHOCTH; YMeeT orpeziesisiTh o0BexTe
XapaKTepUCTUK orpefiesisiTh XapaKTepUCTUKHU rpoeccroHaNbHON
¢ur3nueckoro XapaKTepUCTUKH ¢ur3nueckoro nporecca | AesiTeIbHOCTH; YMeeT
rporecca (u3uueckoro npoijecca | (SiBeHUs1), XapaKTePHOTO | OTpe/eNsTh
(sBneHus), (sBneHus), JI1s1 0OBbEKTOB XapaKTepPUCTUKU

¢u3ryeckoro npotiecca
(aBneHus),
XapaKTepHOro AJisi
00BEeKTOB
rpoeccroHaNbHON
JlesiTe/TbHOCTH, Ha
OCHOBE
TeopeTUYeCcKoro
(9KCrepuMeHTaNIbHOTO)
MCCJIeIOBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
JUTST
ripoeccroHaNbHON
cdhepnl pusnueckue
TIPOLIECCHI U SIBJIEHUS B
BUjIE
MaTeMaTHh4YeCcKoro(1x)
ypaBHeHus1(1);
BbIOMpaTh Oa30BbIE
dbusnueckue 1
XUMUUeCKUe 3aKOHbI
JUTs pellieHUs 3aJau

peleHus 3a7au ripo¢eccoHaNIbHON
npo¢ecCHoHaTbHON JieATeTbHOCTH
JesITeIbHOCTH

Mojaynb 4. Tpexda3sHbie nernu
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®oH/| TeCTOBBIX 3aJjaHUI

Bbibepume HecKo/1bKO NpasuwibHbIX 6APUAHMO8 Omeema u Hajdcmume KHONKy «/lasee»
KakoBbl npenmyiiecTBa Tpex¢a3Horo reneparopa nepej TpeMs ogJHo(a3HbIMU?
MoriHee

Hopoxe

+Jlerue, skoHOMUUHel (50%)

+Hemmene (50%)

Bbibepume 00uH npasuibHbIll 6apUAHM omeema u Haxcmume KHoNky «/lanee»

Tpu cunycouganbabie 3/]C 0AUHAKOBON 4YacTOThl U aMIUVIUTY/bl, CABHHYThIe mo (a3e Ha 120
rpagycoB, 00pa3yHoT:

+Tpex¢asHyo CUMMETPUUYHYIO CUCTEMY

Tpex@da3Hyo HeCUMMEeTPUYHYIO CUCTEMY

OpHoda3Hy0 CHMMETPUUHYI0 CUCTEMY

OpHOda3Hy0 HECUMMETPHUYHYIO CUCTEeMY

Uto no3BoJisieT NoJIyuYuTh Tpex(a3Hasa cucremMa TOKOB?

MarnuTHOe 1noJjie

[wvamarHuTHoOe rose

Bpairarorijeecs suaMarHuTHoe 1oJie

+Bparatoiieecss MarHUTHOE T0J1e

YTo Cyl[eCcTBeHHO YNPOoIjaeT NPOU3BO/JCTBO U 3KCITyaTaluio Tpex¢a3HbIX ABUraTe/1ei?
+Tpu Heno/BUKHbIE KaTyIIK!

[ToCTOSIHHBIN MOMEHT U TPU HETIO/ABU)KHBIE KaTYIIKH

[Tynbcrpytoiyii MOMEHT U TPY HENO/BH)KHbIE KaTyILIKU

Yacrora TOKOB

B ojHOM MarHUTHOM MoJie BpaIAlOTCA TPHU PaMKH, CABUHYTble B IPOCTPAaHCTBe OJHA
OTHOCHTE/IbHO APYTOH Ha YroJi

90°

+120°

180°

360°

Uto Ha3bIBAKT Tpex(¢a3Hou Henbo?

OpnodasHbili TeHepaTop, CoeJMHeHHbBIN TPOBOAAMU

+Tpexda3sHbili reHepaTop, CoeiMHEeHHbIM POBOZAMU

3 ofHO(]a3HBIX TeHepaTopa, COeJUHEHHBIX POBOAAMU

3 Tpexa3HbIX reHepaTopa, CoeZJMHEHHbIX TPOBOJAMHU

Yto Ha3biBaeTcs (a3oii TpexdasHol nenu?

Tpexda3Has crucTemMa TOKOB, IPOTEKaroLUX B Tpex(a3Hol 1jenu

OpHoda3Has crucTeMa TOKOB, TPOTEKaroUX B Tpex(hasHOU Ljenu

YuacTok 1jen, 1o KOTopoi NpoTeKaroT TPY TOKa Tpex(asHou Lienu

+Y4acToK 1]ernu, 10 KOTOPOU MpOTeKaeT OJUH U3 TOKOB

Kak n3o0pakaeTcs Ha 1eKTpocxeMax Tpex(a3HbIii reHepaTop?

+B Buzie Tpex 06MOTOK 1o/, yriiom 120°

B Buze ogHOM 06MOTKHM 1107, yTioM 120°

B Buzie Tpex 06MOTOK 1107, yryiom 90°

B Bujie Tpex 0OMOTOK

Kakum cooTHomeHueM cBsi3aHbl ()a3HbIe ¥ JIMHEHHbIe TOKM U HANpPsDKeHUs1 B CHMMETPUYHOM
3Be3fie?

+*ir.1 = lir1:1:1 ) U.'.I = 1""'II'§{‘F'C]='
[, = E,.sinwt
S:1."Il'lllp2 + QE
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U,=Uy; I, = V3l

Kakoii TOK npoTeKaeT B Hy/IeBOM NPOBO/ie MPU CTPOro CMMMeTPUUYHOI Harpy3ke?
MuHuManbHbIN

MakcuManbHbIN

+HyneBoit

PaBHbIV euHULE

K uemy npuBOJUT 00pPHIB MPOB0O/jJa B CHAMMETPUYHOM Lienu?

K u3smeHeHuro nepekoca a3

K yBennueHnuto asHol Harpy3ku

K n3meHeHunto (ha3HbIX TOKOB

+K u3meHeHM10 (ha3HBIX HATIPSHKEHUH

Kakum cooTHoiieHHeM cBsi3aHbl (a3Hble U JIMHEHHbIe TOKM U HANpsDKeHHsl B COeUHeHUH
TPeyroJibHUKOM?

Us=Uy; 1, =3I,
[, = E, . sinwt
S:wl'llm

*ir.'J = *rd;u ; U:J = W'.IEUE]J

JI/1s1 4ero C/Iy>KUT Hy/IeBOU MIPOBOJA?

[ns1 paBeHCTBa (pa3HbIX TOKOB

[ns1 yBenMueHus1 Hanps>KeHUst

+/[15151 paBeHCTBA (Pa3HbIX HAMPSHKEHUH

7151 yMeHbIlIeHYsl HaTlpPsKeHUH

CoeguHeHHe HA3bIBAeTCA «3Be3/]0i», eC/Ii

Koner ¢a3bl AB 6611 coefuHeH ¢ HauanioM da3el BC, koner] da3bl BC coeauneH ¢ HauanoM dasel CA,
KoHell (a3bl CA coefiiHeH ¢ HauasioM (asbl AB

+KoH1ipl a3 reHepatopa coefvHeHbl B OJHy TOUKY, a K HauajaM TO/IBe/leHbl JIMHeliHbIe TPOBOJA,
COeJUHSIIOLIMEe TeHepaTop C Harpy3Kou

[TpoBojia 00BEAMHEHBI TOTMAPHO HECBSI3aHHOM IIECTUTIPOBOJHONW CHUCTEMON U COeUHEHBI (a3bl
reHepaTopa U Harpy3ku

Hert npaBuibHOrO OTBETa

Toku, npoTekarnye B (pa3ax reHepaTopa Wil Harpy3kH, Ha3bIBalOTCHA

+®a3HbIMU

JIuHeHbIMU

HevitpanpHeiMu

Bce oTBeTHI BepHbI

Toxu, npoTeKaiye Mo JTMHeHHbIM NPOBOJaM, Ha3bIBAKTCA

da3HbIMU

+JIMHeHbIMU

HetiTpanbHbIMU

Bce oTBeThI BepHEI

ITo HeliTpa/IbHOMY NMPOBO/JY IPOTEeKaeT TOK, PaBHbIU
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Ea Un Zn
I
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E}’ N = 7c Ze
c B Us Uca C B

Uc i

°l I8

| |0ec

In=L-Ig-I

+IN :IJ'JL_FIE_'_IC

IN = I A * IE * Ic

In=ILh=g=I

Bbiarosapsi Ha/TMYUIO HEHTPA/JIBLHOr0 NMPOBo/a (ha3HbIe HANPSHKeHUs MOTpeduTeist
YBemnunBaroTca

YMeHbI1aroTCa

+OcTaroTcst Heu3MeHHBIMU TIPH JTF000M Harpy3ske

PaBHbI Hy /1O
CooTHoLIeHHe MeXy JTUHeNHBbIM M (Da3HbIM HaNpPsDKeHUsIMU onpejesercs o ¢popmyJie

QAB = l{A _qB
qBC = QB _l.]C
Uy =U.-U,

+Bce oTBeTH! BEepHEI
JIuHelHOe HANpsDKeHWe B Cjyuyae CHMMMETPUYHOM HAarpy3KM M NPH HAJIMYMH HEHUTPa/JIbHOro
NMpoBoja

+B /3 pas Gosnbite daszHOro
V3
B ~ bas OosbIire da3zHOTO

V2
B ~ bas OosbIire da3zHOTO

Hert npaBuibHOrO OTBETa
BekTopHasi AuarpaMMa HamnpspDKeHHsl U TOKOB NPH HeCUMMeTPHUYHO#N Harpyske uM3o0pa’keHa Ha

PHCyHKe
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Ue=lca

Ue=Uca
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Usc

YMeHblIlIeHHe COTIPOTUB/IeHHsI 0JHOM U3 (a3 (Hanmpumep, a3bl A) A0 HYJIsl, COOTBETCTBYyeT
XoJsocTomy Xoay

OO6prIBY (ha3bl

+KopoTKoMy 3aMBIKaHUIO

HeTt npaBuibHOro O0TBTa

Tpexda3Hoii cucTemMoil nepeMeHHBIX TOKOB Ha3bIBaeTCs

CoBOKYMNHOCTb Tpex Tpex(a3HbIX 37eKTPUUYECKUX Lierel, B KOTOPBbIX JEWCTBYIOT CHUHYCOHWJA/bHbIe
S/1C oIJMHAKOBOM YaCTOTHI, CIBUHYTHIE TI0 (a3e Ha 1/3 mepuroza U co3aBaemMbple OOIIMM UCTOUHUKOM
3/IeKTPUYECKOW SHEPruu

COBOKYITHOCTb Tpex OJHO(a3HbIX 37eKTPUUECKHX Iierel, B KOTOPbIX [eMCTBYIOT CUHYCOWJA/bHbIe
O/IC pa3HoO# yacToThl, CABUHYTHIe 10 (ha3e Ha 1/2 mepuoja U co3/aBaemMble OOIIMM HCTOUHUKOM
3JIEKTPUYEeCKOW SHepruun

CoBOKYNHOCTb Tpex Tpex(a3HbIX 37eKTPUUYECKUX Lierel, B KOTOPBbIX JEeWCTBYIOT CHUHYCOMJA/bHbIe
O/IC pa3HO#M YacTOThI, CABHUHYThIe MO (ha3e Ha 1/2 mepuoja W Co3/laBaeMble OOIIMM HCTOUHHUKOM
3/IeKTPUYECKOW SHEPruur

+COBOKYITHOCTb TpeX OZHO(a3HBIX 37eKTPUUeCKUX 1iereid, B KOTOPbIX AeWCTBYIOT CUHYCOWJa/bHble
O/1C ojMHAKOBO# YacTOThI, CIBUHYTHIE 10 (a3e Ha 1/3 mepuosa u co3jaBaemMbie OOIMM UCTOUHUKOM
3JIEKTPUYECKOU SHepruun

IIpu cuMMeTpUYHOMN Harpy3ke (a3Hble TOKU OAMHAKOBBI M C/IBUHYTHI 110 (pa3e Ha yroJ

150°

+120°

240°

90°

IIpu coeUHEeHUHU HATPY3KH M0 CXeMe «TPeyro/IbHUK» JIMHeHHoe HanpshKeHue

+PaBHO azHOMY

B3 pa3 bosibie a3HOTO

B ﬂ.@ pa3 MeHbl1le (ha3HOTO

Bce oTBeThI BepHEI

AKTHBHas MOILIHOCTb TPex(a3HOro TOKa NPH HeCMMMeTPHUYHOU Harpy3ke (a3 paBHa
+P = Pag + Ppc + Pca,

P=3U,1,cos¢

P:ﬁUﬂIﬂsin Oy
1
P=3Uﬂ—j;cos P

BekTopHasi AuarpamMma Jijis cJiydas o0pbIBa IMHEHHOT0 IIPOBO/0 H300pa)keHa Ha PUCYHKe
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. ' Ui‘:
\ =lap=l8

B las =lca .

l'Ipn CO€eJHHEHHUHU HAT'PY3KH TPEYroJIbHUKOM JIMHeHHBINA TOK PaBeH
I]] = Iq:

+I.:1 = ﬁldp

I, =1

[ <

IIpu coefHeHHH HArpy3KH TPeyro/IbHUKOM JIHHEeHHoe HanpsDKeHue PaBHO
U,=\310,

U,<U,

U,>U,

tU, =Uy

BekTopHasi ;AuarpamMma /ijisi HECHMMETPUYHOM Harpy3ku u300pakeHa Ha pUCYHKe
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BekTopHasi AuarpamMma /Jjisi iydasi o0psiBa o/jHo# U3 ¢a3 n3o0pa’keHa Ha pUCYHKe
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BekTopHasi AuarpamMma /ijisi CAMMETPUYHOM Harpy3K n3o00pakeHa Ha PUCYHKe

-las
la

lBe s =lea

\ o Use
lae=le
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Ta6ymra 6 — Kpurepuu onjeHku copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kopa v HauMeHOBaHMe

KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU

(4acTy KOMITETEHLIUM)

WH/IMKaTopa Ha 06a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHe
JIOCTYKeHUs COOTBETCTBYET OL|eHKe | COOTBETCTBYET OL[eHKe | COOTBETCTBYET OL|eHKe
KOMIIeTeHIIUH (YaCTU | «Y/OBJIETBOPUTEILHO» «XOPOILIO» «OTJTUUHO»
KOMIIeTEeHIUH ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO O6a/ula | MakCHMMasibHOTO O6a/uia | MakcMMasbHOro Oasa
OIIK-1.1. Brisenenue | CTyzeHT obnagaer CTtyzeHT X0poLLlo CryzeHT npUHUMaeT
" KnaccuuKarys 00IMMU CBeJIeHUsSIMHU O | 3HaeT O0I[ie CBe/leHHsI | aKTUBHOE yJyacTHe B
dH3HHeCKIX " Tpexda3HbIX LeTsX, o Tpex(a3HbIX LeMnsX; | Xo/e MPoBeeHUs
3HaeT Ha 6a30BOM 3HaeT, KakK BbISIBJISITh U | 3aHSTUS, TTIOKa3bIBaeT
XUMHTIECKHX YPOBHe KaK BbISIB/ATh U | K1aCCU(PULIMPOBATh riy6oKoe 3HaH1e
TpoLeccos, KJIaCCU(PULIMPOBaTh ¢bu3nueckre U CBeJleHHI 0 Tpex(da3HbIX
TPOTEKAKOLIUX Ha | ¢hu3uueckre u XUMUUECKUe L[ETISIX; YMEET BBISB/ISATh
oBLeKTe XUMUYeCKHe TIPOLIeCChl, | MPOLeCChI, Y K1acCU(pULIMPOBATh
. MpOTeKarIIKX Ha MPOTEeKaIIIMX Ha ¢bu3nueckre u
ripoeccroHaNbHOM
o0OBbeKkTe oObekTe XUMHUYEeCKHe TIPOLIeCChI,
AeATEIEHOCTH; npodeccuoHanLHOM npodeCccuoHanLHOMU TIPOTEKAOIIMX Ha
JlesITeJIbHOCTH; yMeeT JeaTeIbHOCTH; yMeeT | 00beKTe
OINlK-1.2. oripeiensiTh oripejieNiiTh npodeccroHaIbLHON
Ormpenenervie XapaKTepUCTUKU XapaKTepUCTUKU JlesITeJTbHOCTH; yMeeT
XapaKTePUCTHUK ¢usuueckoro nporjecca | Gpusnuyeckoro orpefiesiTh
uamMueckoro mporiecca (sBneHus), ripoiiecca (siBjieHUs]), XapaKTepPUCTUKU
XapaKTepHOro Jijist XapaKTepHOro JJist (u3ryeckoro npotiecca
(sBNEHUSN),
00BEKTOB 00BEKTOB (sB/IEHMS),
XdpaKTepHOI'o A | podeccroHanbHON nipodecCHOHaIBHOM XapaKTepHOIo JIJIst
00BEeKTOB JlesiTeIbHOCTH, Ha JlesiTeIbHOCTH, Ha 00BEKTOB
TpogecCcHoHaTbHOI OCHOBEe TeOPeTUYEeCKOTr0 | OCHOBe nipodeccroHaIbLHON
JIeATeLHOCTHY, Ha (5KCrepuMeHTanbHOr0) | TeOPeTUUeCKOro JlesTe/IbHOCTH, Ha
WCCIIeloBaHMUS; (9KCIIepUMeHTa/IbHOI0) | OCHOBE TeOPeTHYeCKOro
OCHOBE TIpe/ICTaB/sATh Oa30Bble | MCC/IeI0BAHUS; (3KCIieprMeHTaIbHOT0)
TEOpETH4eCKOro J1st TpoheCCUOHABLHOM | TTPe/ICTaB/IATL Oa30BbIe | UCC/IeJ0BAHUS,
(9KcriepuMeHTaNbHOr0) | cepsbl husnUecKre IS TIpe/ICTaB/sITh Oa30BbIe
MICCTIEJOBAHMSE; NIPOLIeCCH] U SIBIEHUSI B | IIPO(eCcCHOHaTbHON JJ1s1 IpPO(heCCUOHAIbHOU
BUJIE cdepsl pusnueckue cdepsl pusznueckre
OIIK-1.4. MaTeMaTUuecKoro(rx) | IpOLIeCcChl U SIBJIeHUsI B | TIPOLIECCHI U SIBJIEHUS B
Tpe/icTaB/eHme ypaBHeHus1(1); BUzIe BUZIE
BbIOMpAaTh Oa30BbIe MaTeMaThueCcKoro(nx) | MaTeMaThuuecKoro(ux)
GasoBbix AL | busrueckue u ypaBHeHus1(11); ypaBHeHus1(1);
npogeccHoHaTbHON XUMUYECKHe 3aKOHBI BBIOMpATh 6a30BbIe BbIOMpaTh Oa30BbIE
cdepsl bu3nuecKux | AJIs pelleHus 3a7au ¢bu3nueckre U dbusmueckue u

TMPOLIECCOB U SIBJIEHUH B
BUJE
MaTeMaThueCcKoro(ux)
ypaBHeHUs1(11);

OIIK-1.5. Beibop
6a30BbIX PU3NUECKUX U
XUMUYEeCKUX 3aKOHOB
JIJIs1 pellieHus 3a/1a4u
ripodeccuoHaIbHOM
J1esiTeIbHOCTH

ripodeccoHa/IbHOM
JlesiTeIbHOCTH

XUMUYeCKHe 3aKOHbI
JIJIs1 pellieHus 3a/1au

rpodeccuoHaIbHOM

J1esiTeIbHOCTH

XUMUYEeCKHe 3aKOHBI /151
pelilieHUs 3aziau
ripogeccoHa/IbHOU
JlesiTeIbHOCTH
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Mopayab 5. ACHHXPOHHbIE MAallIUHbI
®oH/| TECTOBBIX 3aJJaHUH

Bbibepume 00uH npasu/bHbIl 6ApUAHM OmMeema u Haxcmume KHoOnky «/laiee»

OOMoTKa craropa mpeJCTaB/sieT C000i Tpexda3Hyww 00MOTKY, HPOBOJHHUKH KOTOPOi
PaBHOMEPHO pacrpejie/ieHbl N0 OKPY)XHOCTH CTaTopa U noa3Ho y/10)KeHbl B Ma3ax C YIJIOBbIM
paccTosiHueM

150°

+120°

240°

90 °

Jinsg uero MarHUTONPOBOJ CTaTopa ACHUHXPOHHOIO /BHUrare/ia HaOUpawT U3 IUIACTHH
3/1IeKTPOTeXHUYECKOH CTaIn?

+/171s1 yMeHbllIeHUs TT0Teph Ha TiepeMarHuurMBaHue

[71s1 yBenMueHusi COTpOTUB/IEHUS

VI3 KOHCTPYKTHUBHBIX COOOPaKeHHM

Het nipaBusibHOTO OTBETa

ITo KOHCTPYKI{MM POTOpPA AaCHHXPOHHbIE MAIIMHbI MOAPAa3/e/IAI0T Ha MAaIlINHbI

C KOpOTKO3aMKHYTbIM POTOPOM

C ¢asHbIM poTOpOM

+C KOpOTKO3aMKHYTbIM U (ha3HbIM POTOPOM

Hert npaBubHOrO OTBETa

JinsA KaKkoro ynpasJieHusl MpejHa3HaueH MarHUTHbIN nyckareas TA/l?

s pyyHoro

[y AUCTaHIIMOHHOTO

151 aBTOMaT4eckoro

+Bce oTBeThI BEpHBI

i yero ycraHaB/IMBAaKT Me/HOe KOPOTK03aMKHYTOe KOJIbLI0?

711 yMeHbIlIeHUs TIOTephb Ha TlepeMarHu4rBaHue

[ yBenmMueHusi COTpOTUB/IEHUS

+ /15151 yMeHblLIeHUsI BUOpAL[UK Cep/leUHHKa B ero TOPLeBOM YacTH

VI3 KOHCTPYKTHUBHBIX COOOPaKeHHIM

Jins 3aIMThI 3/IEKTPOJABHUraTe s OT Meperpy3Ku UCIO/Ib3YI0T

TeruioBble pesne

ABTOMaTHUeCKHe BBIK/TFOYaTe/Id C TeTJIOBBIMU PacLielUTesIMUA

+00a ycTpoiicTBa

HeT nipaBusibHOTO OTBETa

JInsA 3aIMThI 3/IEKTPOABUTaTe/IA M CXeMbl YIIPaBJ/IeHHUsI 0T KOPOTKHUX 3aMbIKaHUI MPUMEHSIOTCS
[TnaBkue TipejOXpaHUTEH

ABTOMaTHyecKre BBIK/IIOYATe! C 3/1eKTPOMarHUTHBIMU PaCLieNUTeIsIMU

TennoBkle pesie

+I1naBKue npefjlOXpaHUTEN U aBTOMaTUUeCKHe BBIK/IFOUaTe/ly C 371eKTPOMarHUTHbIMU pacLieluTes MU
MarHuTHbIi MycKaTe/Ib COCTOUT U3

+Koprmyca, TAr0OBOro 3/1eKTpOMarH1Ta ¥ CBSI3aHHOM C HUM KOHTAKTHOM CHCTEMBI

Kopriyca (craHuHbl), cep/leuHHMKa cTaTtopa, TpexdasHoi oO6MoTku cratopa Kopryca, T/1aBHBIX U
JIOTIOJTHUTEJTBHBIX TI0J/TF0COB, 0OMOTKU BO30YXK/I€HUSI

Kopryca (craHuHbI), cep/ieuHMKa CTaTopa (MarHUTOMPOBOJA), Tpex(da3Hoi 0OMOTKM cCTaTopa,
BO30yaUTENS

KoHTakTHasi cucTemMa COCTOUT M3

CunoBbIX U (ha3HBIX KOHTAaKTOB

+CH/IOBBIX U BCTIOMOTaTe/IbHbIX KOHTAKTOB
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®a3HbIX U BCIOMOraTe/IbHbIX KOHTaKTOB
CHUJIOBBIX, BCIIOMOraTeIbHBIX U CbaBHBIX KOHTAdKTOB
Kak PACCIUTHIBAETCHA €eMKOCTb KOHAE€HCATOPOB

Cpas = (1-..3)Cryex

+C =(2..2,5)C,

nyck
Cpas = (2--:2,5)Capes

Hert npaBuibHOrO OTBETa

KakoBbI 0CHOBHBIE 3/IeMeHTbl aCHHXPOHHOI0 3/1eKTPOABUraTe/is?
+CraTop, poTop, Bal, 0OMOTKU

CraHuHa, IKOpb

Cratop, KOpb, NOALLIUITHUKU

PoTop, 0OMOTKH, MOALLIUITHUK

Cep/ieuHUK CTAaTOPa ACHHXPOHHOIO ABUraTe/isl U3r0TaB/IMBAIOT U3:
Hukesns

Memu

+3DJ1IeKTPOTeXHUUECKOM CTaIu

AmtoMuHUS

Jins 4ero MarHUTONPOBOJ CTaTOpa ACMHXPOHHOrO JABHUrare/ii Ha0MPawT U3 M30/JTUPOBAHHBIX
JINCTOB 3/IEKTPOTEXHUYECKOH CcTain?

JI/1s1 yMeHbIlIeHUs TI0Tepb Ha IlepeMarHuyrBaHue

+[7151 yMeHbIIIeHUs1 TOTepb Ha BUXPEBbIe TOKU

JI/1s1 yBeJIMUEHHUs COIIPOTHUBIIEHUS

13 KOHCTPYKTHUBHBIX COOOpaXKeHUH

UTo sB/IsieTCA Bpallawiieiicss 4yacTbl0 B aCHHXPOHHOM /JiBUrareJie?
Cratop

Axopb

+Porop

CraHuHa

Kakwue cyiecTByOT BUABI 00MOTKH poTopa?

KopoTtko3amkHyTas

®dasHas

CummMeTpuuHast

+KopoTko3amkHyTas, da3Has

Ecim 00MoTKa poTopa mojj00Ha 00MOTKe cTaTopa, TO 3T0

+®a3HbIM pOTOP

KopoTK03aMKHYTBbII poTOp

«benubd KneTka»

Hert npaBubHOrO OTBETA

Jins npeoOpa3oBaHus KaKoW YHEPTUH NMpeJHa3HaYeHbl AaCHHXPOHHBIE JBUTaTe/TH?
+DJIeKTPUUECKON B MeXaHWYeCKYHo

MexaHUUYeCKON B 3JIEKTPUUECKYHO

ONeKTpUUYeCKON B TEIJIOBYIO

MexaHnUYeCcKOM BO BHYTPEHHIOIO

Kakas Touka Ha rpaduke M=f(n) cooTBeTCTByeT HOMHUHA/ILHOMY MOMEHTY PpeXuMa pabdoTsbI
ABUraress?
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0 n

HaiijuTte HeBepHOe yTBep)XJAeHHe OTHOCHUTE/JbHO MArHUTHOrO0 IMOJIi POTOpPa ACHUHXPOHHOIO
ABUTaTesIsl

+CKOpOCTb MarHUTHOTO T10JI1 POTOPA 3aBUCUT OT CKOPOCTHU pOTOpa

MarHuTHOe 1ojie BpailjaeTcsi ObICTpee, ueM poTop

CKOpOCTB T10J151 CTaTOpa paBHa CKOPOCTH I10JI1 pOTOpa

Het npaBu/IbHBIX OTBETOB

HaiiTu HeBepHOe yTBep:K/leHHe OTHOCHTE/JIbHO YCTPOHCTBAa aCHHXPOHHOIO JABUTraTe/s C (a3HbIM
poTopoM

da3HBIil pOTOp WMeeT TMasbl, B KOTOPbIE VK/ajblBaeTcsi Tpex(da3Has 0OMOTKa W3 MeJHOTO WU
aJTFOMUHHEBOT 0 TIPOBO/A

KoHI1pl 00MOTOK poTOpa MpUCOeIMHEHBI K KOJIbI[AM, YKPETUIEHHBIM Ha Bamy

K KonbLam npyuKuMaroTCs 1eTKH

+Uepes 1[eTKY K POTOPY MOABOAUTCS HalpsKeHHe

Kakasa Touka Ha rpaduke M=f(n) cOOTBeTCTByeT KPHUTHYECKOMY MOMEHTY PeXHMa PadoThI
ABUraresis?

Mt B
/ \!('
£ X
|II II|
+ A ED
| |
_I
L >
0 n
A
C
+B
D
Kak wu3MeHHUTCs BpamjalOmud MOMEHT /JBUraTe/isi NPH YyBe/JIMUEHUHM CKOPOCTH BpallleHHs
poropa?

+Bpamarommii MOMEeHT yMeHbIINTCS
Bpamaromiyii MOMEHT He U3MEHUTCS

Bparjaroiiyii MOMEHT yBeTUUUTCS

Onwu 6yayT paBHbI

ACHHXPOHHbIe JBUraTe/ U C (a3sHbIM POTOPOM OT/IMYAKTCA OT JABUraTe/Isl C KOPOTKO03aMKHYThIM
POTOPOM.....

HanvuneM crielivanbHbIX Ma30B [J1s1 OXJ/IaXK/eHUs

+HannureM KOHTKTHBIX KOJIeL| U 11{eTOK

YucsioM KaTyiek 0OMOTKM CTaTopa

Vcrnonib30BaHrEeM B KauecTBe poTOpa MOCTOSIHHOTO MarHuTa

Kak Ha3bIBaeTcsi 0CHOBHAsA XapaKTepHCTHKA aCHHXPOHHOI'0 ABUraTesis?
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BremHss xapakTepucTUKa

PeryivpoBouHas XapakTepuCTHUKa

+MexaHuuecKas XxapaKTepuCTHKa

CkonbxeHue

IIpu KaKoM yCJ1I0BUM 0O0MOTKH CTaTOpPa COeJUHAIOTCS «TPeyro/IbHUKOM»?
+Un=Ud

Un=vV3U¢p

[=UR

Hert npaBubHOrO OTBETA

IIpu KakoM yC/10BHUM 00MOTKH CTaTOpa COeJMHSIOTCH «3Be3/0i»?
Un=Ud

+Un=V3U¢d

[=UR

Bce oTBeThI BepHbI

IIpuHIMD feHCTBUA AaCHHXPOHHOIO /IBUraTe/Is OCHOBaH Ha
WCII0/Ib30BaHWU Bpall{aroll[erocss MarHUTHOTO I10J1s1

WCII0/Ib30BaHUUA TOPMO3HOI'O MOMEHTa

OCHOBHBIX 3aKOHAaX 3/1eKTPOTeXHUKU

+1 1 3 OTBeTHI BepHbI

Cor/1acHO 3aKOHY 1eKTPOMarHuTHON HHAYKLMU B 00MoTKe poTopa obpa3syercs J/IC. OHa:
IIpsiMo mporopLoHaibHa CKOPOCTU BpalLieHUs 11015
+IIponopLioHanbHa CKOPOCTH MepeceueHust CUIOBbIX TMHUM

PaBHa CKOpOCTH mepeceueHusi CUIOBBIX JIMHAW

Hert nipaBu/IbHBIX OTBETOB

Kak yk/iaabiBaeTcss 00MOTKAa aCHHXPOHHOI'O {BUTaTesIsi?
HawmartbiBaetcs Ha poTop

+YK/agpIBaeTcs B Ia3bl CTaToOpa U poTopa

3arnauBaeTcsl B KOpITyC CcTaTopa

Hert npaBubHOrO OTBETA

YeM 3aKperisiloT 00MOTKY cTaTopa B ma3ax?

CrpyOumHoH

3a)KruMamu

+KnHbsamu

Bce oTBeThI BepHbI

IIpunnun pericrBusa AJl ocHOBaH Ha:

3aKoHe 3/1eKTPOMarHUTHOW MHAYKLIUU

3akoHe Amriepa

IIpaBusne Jlenua

+Bce oTBeTbI BepHbI

N3 Kakoro Beljecrsa BbINO/JTHAKTCA CTEP)KHH KOPOTKO03aMKHYTOr0 poTopa?
N3 cranu

W3 uyryHa

+U3 meu

W3 3nekTpoTeXHUUYECKOU CTanu

Kak M3MeHHMTCS CKOpPOCTh BpalleHHs POTOpPa NPH yBe/IMUEHHHM MeXaHHYeCKOHM HAarpy3kKM Ha
BaJjly ABUrarens?

+YMeHbl1aeTcs

YBenuurBaeTcs

CrpeMuTcs K HYJIIO

CrtpeMuTCs K 6€CKOHEUHOCTU

IIpexx/ie YyeM BK/IIOYUTH IBUTaTe/lb B CeTh, HY)KHO YCTaHOBHTH CXeMY CO€JMHEHHS ero 00MOTOK,
COOTBETCTBYIOLIYIO:

Kpurtnueckomy pexxumy paboTbl
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+HoMuyHanibHOMY pexxuMy paboTbl

[TyckoBomy pe>kumy paboThI

Pabouemy pexxumy

Moxxet /i1 poTop A/l AOCTHYEL CKOPOCTH BpallleHUsi MarHUTHOI'0 10J1A?
Moxet

YacToTa poTopa yBemu1uBaeTcs

+He moxet

YacToTa poTopa He 3aBUCUT OT YaCTOThI Bpall|eHUs] MAarHUTHOTO 11071

Kak u3MeHHMTCA TOK B 00MOTKe pPOTOpa NMpH yBeIMUEHHM MeXaHHWUYECKOW Harpy3kd Ha Basty
JBUraTe/naa?

CraHeT MakKCHMMa/bHbIM

+YBenuuurcs

YMeHb1IMTCH

He nsmenurcs

B nacnopre A/l yka3zano Hanpsokenue 220/380 B, a HanpsikeHue cetu paBHO 220 B. Kak 0/DKHBI
ObITH coefUHeHbI 00MOTKH cTaTopa A/l B paGouem pexxume?
+TpeyrosbLHUKOM

3Be3zoi

CxeMa COeZIMHEHUS 3aBUCUT OT HOMUHA/ILHOTO Pe)KUMa PabOThI

[ns pellieHys 3a7iauy HeJOCTaTOYHO JaHHbIX

Y4acToK XapaKTepUCTHKH pe)XuMa padoThl, HA KOTOPOM CKOJIb)KeHHe u3sMensiercsi ot 0 g0 My,
COOTBETCTBYyeT

HeycToiiunBoMy pe)kumy padboThI

+YcroitunBoMy pexxumy paboTbl

Pe>xumy paboThI TeHepaTopa

PexxvMy 371eKTpOMarHMTHOIO TOpMO3a

IlepeunciinTe peXXUMbI Pad0THI ACHHXPOHHOT'O JBUTATeJIs:

Pexxum reneparopa

Pexxum nBuraresis

Pe)xvM 3/1eKTpOMarHUTHOr0 TOpMO3a

+Bce nepeuriciieHHbIe

KakoBo Ha3HaueHHe MycKoBoro peocrara B A/l ¢ ¢pa3sHbiM poTopomM?
+YBenuueHve IMyCKOBOI'0O MOMEHTA

YMeHbllIeHVe ITyCKOBOI'O TOKa

YBennueHue myCKOBOrO MOMEHTA U YMeHbLLIeHUe IIyCKOBOI'0 TOKa
[IpaBusBbHOrO OTBETA HET

C Kako# 1je/1b10 MOHWKAETCA HanpsDKeHue, MOJB0JUMoe K 00MOTKe cTaTopa mpu mycke AJl?
YMeHbllIeHre ITyCKOBOI'O MOMEHTa

YBenuueHue myCcKOBOr0 MOMEHTa

+YMeHbllleHHe [TyCKOBOI'0 TOKa

YBenuueHue yCcKOBOI'O TOKa

Kaxkoi nu¢poii Ha pucyHKe o0o3HaueH craTop?
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A Wi

Kakoi ijudpoii Ha pucyHKe o003HaueH poTop?

1

+2

3

4

C Kakoil 1e/lbl0 ACHHXPOHHBIM JABUraTelb C (pa3HBIM POTOPOM CHA0XKAKWT KOHTAKTHBIMH
KOJIbIIAaMM M IeTKaMHu?

+ /1151 coejviHeHWs pOTOpa C peryJIMpoOBOYHBIM PeoCTaToM

[nst coeqvHeHUs1 cTaTopa C peryJiMpoBOUHBIM Pe0CTaTOM

st nofK/It0ueHus ABUraresisi K CeTu

11 i3sMeHeHUs1 TOKa B poTope

Kakwue aBurare/siv nepeMeHHOro TOKa Ha3bIBalOT aCHHXPOHHbLIMHU?

Y KOTOpBIX CKOPOCTh BpallleHUsi POTOpa paBHAa CKOPOCTH BpallleHHsI MarHUTHOT'O TIOJIst
+¥Y KOTOpBIX CKOPOCTh BpalljeH!s1 POTOpa MeHbllle CKOPOCTH BpallleHUs1 MarHUTHOT'O 110151
Y KOTOPBIX CKOPOCTb BpalljeHHst poTopa 00JIbIlle CKOPOCTH BpallleHUs] MarHUTHOTO TT0JISI
Hert nipaBunibHOrO OTBETA

KakoBa uacToTa mepeceyeHHsi CHJIOBBIMH JIMHHAMH MarHUTHOTO TOJIA CTeP)KHeH 00MOTKH
HeIOoABIIKHOI0 poTopa?

+MakcumanbHas

MunHuMansHas

PaBHas HyJTIO

Hert nipaBubHOrO OTBETA

KakuMm croco6oM M0>XHO MOHU3UTH MYCKOBOW TOK aCHHXPOHHOI'0 ABUraTe/Is?
BksitoueHreM moc/ie[joBaTesIbHO C 0OMOTKOM CTaTOpa PeaKTHBHBIX KaTyIIeK
[TepekroueHreM 0OMOTOK CTaTOpa CO 3Be3/bl Ha TPEYTO/IbHUK

+CHmKeHreM HarpsikeHUsl, TIo/jlaBaeMoro K 0OMoTKe ctaTopa Ipu rmycke A/l

BepHoro oTtBera HeT

YTo AB/IsIeTCA HeMo/BM)KHON YacThbi0 B aCHHXPOHHOM /iBUraresie?

+Crarop

Axopb

Porop

CranuHa

M3 Kakoro Marepuasia HabMpawT poTop?

Meab

AnromuHuN

+3D/1eKTpoTexHUYecKas CTajlb

Bce oTBeThI BepHbI
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Ul kW N

~

9.

10.

11

12.
13.
14.

15.
16.

17.

18.

Bonipocsl A1s1 codecejoBaHUSA

. Kakoe coesrHeHue (a3 reHepaTtopa v Harpy3Ky Ha3bIBaeTCs «3Be3/0i»?
. KakoBo cooTHomeHue Mexay (asHbIMM W JIMHEWHbIMMA HamnpsyKeHUs MU U TOKaMH TIpU

COeJMHEHWH HArpy3KH 1o cxemMe «3B€3,Z[a»?

. ObBsicHUTE Ha3HAUeHHe HYJIEBOTO MTPOBO/A.

. Kak ompeziesiiTh TOK B HYJIeBOM MPOBOZie?

. UTo Takoe HarnpsbkeHHe cMeleHus1 HehTpanu? B Kakux c/iydyasXx OHO paBHO HYJIHO?

.UeM omacHO KOPOTKOe 3aMblkaHWe OAHOW (a3bl MPU HAIUMUMKA W OTCYTCTBUM HYJIEBOTO

rnposoja?

. Kakas TpexdasHas cucteMa Ha3bIBaeTCs HeCBsI3aHHOMW?
. C Kako¥ Lle/ibl0 HeUTpasib TpaHchopmaTopa UK reHepaTopa MOAK/II0UaeTCsl K 3a3eMIISIOLLeMY

yCTPOUCTBY?

Uro Takoe 3aljUTHOe 3aHyJ/leHHe B 3/IeKTPOyCTaHOBKax HarpsbkeHueM 7o 1 kB?

[TosicHuTe MOCTPOeHHbIE BEKTOPHBIE jMarpaMMBbl.

.Kak mpousBosuTCsS U3MepeHMe MOILHOCTM B Tpex(asHbIX Lensx I[Py COeJUHEeHUU
rotpebuTesiel 1o cxeme «3Be3za»?

HasoBure npeumyiectsa Tpex(asHbIX CUCTEM.

Kakoe coeivHeHVe (pa3 reHepaTopa UM Harpy3KY Ha3bIBAeTCS «TPeyrOJIbHUKOM»?

KakoBbl COOTHOILIEHUSI MeXJy /MHeHHbIMU U (hasHbIMU HamNpsUKeHUSMU M TOKaMM IIpU

CUMMeTPUYHOM Harpyske (a3, coeIMHeHHbIX 10 CXeMe «TPeyrOJIbHUK»?

Kak onpezienstoTcs MMHelHble TOKA?

Kak ompefensitoTcsi akTHBHasl, peakTUBHas W T0JIHAsi MOLIHOCTU Tpex¢asHOW Lienu mpu

pas3/IMYHbIX Harpyskax?

KakoBbl OyayT HampsbkeHWss Ha (ha3aX IPHEMHHKOB 3/IEKTPOIHEPIHM, €C/TH T1ePeropyT

I/IaBKasi BCTaBKa Mpe/loXpaHuTesIsi B OJJHOM U3 JIMHEMHbIX IIPOBO/OB?

Kak npoun3BoauTcsi u3sMepeHre MOILHOCTH B Tpex(a3HbIX LieMsX NpY COeMHEHUU Harpys3Ku
TI0 CXeMe «TPeyTOJIbHUK»?

MakcumanbHOe KOJIMUeCcTBO 0asiioB 3a CO6€C€,ZLOBaHI/Ie -5 6aJIJIOB, MHUHMMaJbHOe — 3 Oasia.
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Tab6ymra 7 — Kpurepuu onjeHkH copMHUPOBAHHOCTH KOMIIeTeHI{HI

KOA N HaMMEHOBaHHe

KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU

WHAUKATOpa (4acTy KOMITETEHLIUM)
JOCTHKEHUST Ha 06a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHe
KOMIIETEHLIUM (YaCTH | COOTBETCTBYET OL[eHKE | COOTBETCTBYET OL[eHKE | COOTBETCTBYET OIeHKe
KOMIIeTeHIIUN) «y[IOBJIETBOPUTETHHO» «XOPOILIO» «OTJTUUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO O6a/ula | MakCHMMasibHOTO O6a/uia | MakcMMasbHOro Oasa
OIIK-1.1. Brisenenue | CTyzeHT obnagaer CTtyzeHT X0poLLlo CryzeHT npUHUMaeT
" KnaccuuKarys 00IUMU CBe/IeHUSIMU 3HaeT o0l1I[re CBeZIeHUsI | aKTUBHOE y4yacTHe B
00 aCMHXPOHHBIX 00 aCHHXPOHHBIX XO0/ie TIpOBeZieHusI
(busrmyeckux u
MalllHaX, 3HaeT Ha MalllMHaX; 3HaeT, KaK | 3aHSTHUS, TTIOKa3bIBaeT
XUMHTIECKHX 6a30BOM YPOBHe KaK BBISB/IATH U riy6oKoe 3HaH1e
Hponeccos, BbISIB/IATD U KJ/1acCU(ULIMPOBaTh CBeZieHU 00
TPOTEKAKOLIUX Ha | KJ1lacCU(ULIMPOBaTh bu3nueckre u ACUHXPOHHBIX MallIMHAaX;
oBLeKTe ¢busnyeckue u XUMUAYeCKHe yMeeT BBISIB/ISITh U
L — XUMUUEeCKUe TPOoLIecChl, | MPOLecchl, KJ/1accu(ULpOBaTh
MpOTeKarIIKX Ha MPOTEeKAaIIMX Ha ¢busnueckre u
AeATEIEHOCTH; o0BeKTe o0beKTe XAMUAYECKHE TIPOLeCChI,
rpoeccroHaNbHON ripoeccroHaNbHOM MPOTEeKAIIIUX Ha
OINlK-1.2. JlesITeJTbHOCTH; yMeeT JlesITeTbHOCTH; yMeeT | 00BbeKTe
Ormpenenervie oripeiensiTh oripejieNiiTh nipodeccroHaILHOMN
XapaKTePUCTHUK XapaKTepUCTUKU XapaKTepUCTUKU JlesiTeNIbHOCTH; YMeeT
(usMUecKoro Tporiecca ¢u3nyeckoro mnpotiecca | GpU3UYECKOTO oripeiensiTh
(aBneHus), riporiecca (siBJieHHUs]), XapaKTepUCTUKU
(aBnexys), XapaKTepHOro Jijist XapaKTepHOro JJisi (u3nyeckoro npotiecca
XdpaKTepHOI'o A | 06BeKTOB 00BEKTOB (aBneHus),
00BeKTOB npoQecCuoHaTbHON npodeccoHaIbHOU XapaKTepHOro A/1s1
TpogecCcHoHaTbHOI JlesiTe/TbHOCTH, Ha JiesiTeTbHOCTH, Ha 00BeKTOB 3
[IeATeBHOCTH, Ha | OCHOBE TEOPETHYECKOrO | OCHOBe ripoeccoHaNIbHOU
(3KCreprMeHTabHOT0) | TeOPeTUYeCKOro JlesITeJIbHOCTH, Ha
OCHOBE MCCIIeIOBaHMS; (9KCIiepUMeHTa/bHOT0) | OCHOBE TeOPeTHYeCKOTo
TeOpeTHU4eCKoro TIpe/ICTaB/IsATh 0a30Bble | MCC/IeIOBAHUS; (5KCrIepuMeHTanbHOr0)
(9KCIIepUMeHTa/bHOT0) | /71s MpodeCCUOHANBbHOM | TIpeZCTaBAsATh Oa30Bble | UCC/Ie/[OBAHUS;
VICCTIe/IOBaHHS; cdepsl prznueckue Jist TIpe/ICTaB/sITh Oa30BbIe
TIPOLIECCHI U SIBJIeHUSI B | MpOodeCcCUOHaTbHON Jist ipodeccoHaNbHOM
OITK-1.4. BU/IE cdepsl pusrueckue cdepnl pusnueckue
Mpesncrasexe MaTEMaTI/II-IeEKOFO(I/IX) TIPOLIeCChI U SIBJIEHUSI B | TIPOLIECCHI U SIBJIEHUS B
ypaBHeHus1(1); BUzIe BUZIE
GasoBbix . AL | prLi6upath 6a30Bble MareMaThuecKoro(ux) | MaTeMaThuuecKoro(ux)
npodeCCHOHaTBHON ¢usuueckre u ypaBHeHus1(11); ypaBHeHus1(1);
cepbl bU3nUeCKNX | XMMUYeCKHe 3aKOHbI BbIOMpaTh 6a30Bble BbIOMpaTh 6a30BbIe
MPOLIECCOB ¥ SB/IeHuiA B | A/ PellleHus 3asau busnyeckre u ¢busnyeckue u
— ripoeccoHaNIbHOU XUMUYeCKe 3aKOHbI XUMUUeCKUe 3aKOHBI JIJIsi
JlesITesTbHOCTH JUIsI pellieHust 3a7iau peleHUs 3aJau
MaTemaruiecKoro(yx) npodeccuoHaIbHOM npodeccroHanbHOM
ypaBHeHusi(#); NeITeNnbHOCTH JesITeNbHOCTH

OIIK-1.5. Beibop
6a30BbIX PU3NUECKUX U
XUMUYEeCKUX 3aKOHOB
JIJIs1 pellieHus 3a/1a4u
ripodeccuoHaIbHOM
J1esiTeIbHOCTH
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Moy 6. TpancgopmaTopbl
®oH/| TECTOBBIX 3aJJaHUH

Bbibepume oO0uH npaguibHbIll BapuaHm omeema u Hadcmume KHONKYy «/lanee»

st uero npeaHa3HaueH TpaHcgopmarop?

+ 77151 ipeoOpa3oBaHUsl HAMIPSDKEeHWsI M TOKa MPU HeM3MeHHOM UacToTe MUTarolLlel ceTu

JU/1s1 YBEJIMUEHHUS UM YMEHbIIEHUs TTIePeMeHHOT0 HallpsKeHUsT

JI/1s1 YBeJIMUEHUS UM YMEHbIIEHUs CUJTbI TOKA

JI71s1 yMeHbIIeHNs] TepeMeHHOT0 HalpSDKeHUsI U CUJIbI TOKa

M3 Kakoro MaTepua/ia HabMpaeTcs cepAeuHNK 0/jHO(a3HOro TpaHcopmaTopa?

N3 meau

+U3 5/1eKTPOTeXHUYECKOU CTa/ln

N3 anmromunus

N3 Hukens

Jnsa dyero ceppeuHuk ofHo(da3zHoro TpaHcopmaropa ABUraTesisi HAOUPAKT M3 TOHKUX JIMCTOB
3/1IeKTPOTeXHUYECKOH CTaIu?

[1ns ymeHbIlleHYs TTOTephb Ha epeMarHiunuBaHue

+ /1151 yMeHbIlIeHUs] TOTepb SHEPTUU Ha BUXPEBbIE TOKU

[ns yBenuueHusi CONPOTHUB/IEHUS

I3 KOHCTPYKTHUBHBIX COOOpaXkKeHUH

O6moTKa TpaHcdopMaTopa, K KOTOPOH MOJABOANTCS HaNpsDKeHUe MUTALIed CeTH, Ha3bIBaeTCs
+IlepBruuHOM

BtopuuHoii

[TepBuuHOM, BTOPUUHOU

HeTt npaBunbHOro oTBETa

O0OMOTKa, K KOTOPO# MOACOeANHSIeTC sl Harpy3Ka, Ha3bIBaeTcs

[TepBuuHOI

+Bropuunoi

[TepBUUHOI, BTOPUUHOM

Hert npaBubHOrO OTBETA

Kakue Bu/ibI TpaHCcOpMaTOPOB CyI|eCTBYIOT?

Curnosble

WwmryibcHbIE

PasnenutenbHbIE

+Bce oTBeTHI BepHbI

Pexxum paboThl, MPU KOTOPOM K 3a)XKMMaM NepPBHYHON OOMOTKHM TMOJBOJUTCS HOMHHA/IbHOE
HamnpshKeHHe, a BTOPUYHAasA 00MOTKa Pa30MKHYTa, Ha3bIBaeTCs

+PeXuM X0/10CTOr0 X01a

Pe)xum KOpOTKOT0 3aMbIKaHUS

Pe>xum 00OpbIBa (a3

HeTt npaBunbHOro oTBeTa

Kos¢dunuent Tpancopmaiiui MoXKHO onipe/ie/IMTh Kak

OtHorenne 3/1C nepuuHoii 06MOTKY K DJC BTOpUUHOM 0OMOTKH

OTHoOIIIeHWe YKCe/T BUTKOB TIEPBUYHOMN U BTOPUUHOM 0OMOTOK

OTHoIlIeHMe HarnpsKeHUst Ha 3a)KhuMaxX 00MOTOK TpaHCc(hopMaTopa B pe)KuMe X0JI0CTOro Xo/1a

+Bce oTBeTbI BepHbI

ABTtoTpaHcdopmarop — 310

Tpanchopmarop, mpefHa3HauUeHHBIN i Tpe0Opa30BaHMsl UMITY/IbCHBIX CUTHAIOB C [JIUTETbHOCTBIO
MMITyJIbCa /10 JeCATKOB MUKPOCEKYH/] C MUHMMAJIbHBIM HUCKa)KeHHeM (hOpMbI UMITy/IbCa
TpaHcdopmarop, HeoOX0JUMBIH 7S TIPeoOpa30BaHMs /IEKTPUUECKON SHEPTHUH B 37IEKTPUUECKUX CETIX
Y B YCTaHOBKaXx, Mpe/iHa3HaueHHbIX /1JIs1 IpYeMa U UCTO0Ib30BaHUs 3/IEKTPUUECKO SHeprun
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+Tpancdopmarop, B KOTOPOM TiepBHYHAasi U BTOpPHUYHAsi 0OMOTKM cOoe/liHeHbI HarpsiMyl0 U UMeIOT 3a
CUeT 3TOr0 He TOJIbKO 3/IEKTPOMAarHUTHYIO CBSI3b, HO U 3/1eKTPUYECKYIO

TpaHcdopmarop, nepBuuHasi 0OMOTKa KOTOPOTO 3/IeKTPUUeCKH He CBsi3aHa C BTOPUUHBIMUA 0OMOTKaMu
TpancdopmaTop, nmepBUYHass 0OMOTKAa KOTOPOr0 3I1eKTPUYECKH He CBfi3aHa C BTOPUYHBIMHU
00MOTKaMH, Ha3bIBaeTCsA

ABTtoTpaHcdopmarop

+Pa3genuTtesibHbIN TpaHCPOpPMATOP

WMy ibcHBINM TpaHchopmaTop

TpaHcdopmarop Toka

Kakoi TOK M0)XXHO noiaBaTh Ha 00MOTKY TpaHcopmaropa?

+ToJIBKO IepeMeHHbIN

ToJIbKO MOCTOSTHHBIN

[TepeMeHHBIM ¥ NOCTOSIHHBIN

HeTt npaBunbHOro oTBeTa

Kakoii ¢pu3znueckuii 3aK0H JIe)KHT B 0OCHOBe NPHHIIUINA AeiicTBUA TPpaHcdopmaTopa?

3akoH Oma

3akoH Kupxroda

+3aKO0H 3/1eKTPOMarHUTHON UHIYKLUU

3aKOH COXpaHeHUs UMITyJ/IbCa

Jins1 uero npeagHasHaueH TpaHcgopmarop?

+Tpanchopmarop mpesHasHaueH [ 1peoOpa3oBaHUsI MEPEMEHHOT0 TOKAa OJHOTO HarpsokeHUs B
repeMeHHbIN TOK JPYroro HamnpsoKeHUst

TpaHcdopmarop npefHa3HaueH /il yBeJUueHUs: CONPOTHB/IeHUs LielH

TpaHcdopmarop npesHa3HaueH /1Jis yMeHbLLIeHUs] COTIPOTHB/IEHUS LIeNU

TpaHcdopmarop npefiHa3HaueH [Jis COXpaHeHUsl SHeprun

CKoO/IbKO CTep)KHell HMeeT MarHUTONpPoBo/, Tpexda3Horo Tpancgopmaropa?

0171z 1

lBa

+Tpu

Uetsipe

ABToTpaHCc(hopMaTOp NPUMEHAETCsA AJIA. ..

+IycKa MOILHBIX [BUTaTe/leli MepeMeHHOI0 TOKa, Pery/JMpoBaHUs HampshKeHUs] B OCBETUTE/IbHBIX
CeTsiX, a TakKe B [PYTUX C/Iydasx, KOrjla HeoOXOJWUMO peryIvpoBaTh HarpsbkeHHe B HeOObIINX
npefienax

CTabUIM3aLMK CUJTBI TOKA TIPU AYTOBOM 371eKTPOCBapKe

3alUThI U3MEPUTETHLHOTO MPUOOopa OT Meperpy30K U paclliupeHusi ero Mpe/iesioB W3MepeHust
9KOHOMHH MaTepHrasa U yMeHbllIeHHUs 3/IeKTPUUeCKOro CONPOTUB/IEHHS

H3mepurenbHbINA TPaHC(OPMATOP TOKA HCHO/Ib3YHOT JIA...

OT/e/IeHusi TIOTPeOUTe ISt OT UCTOYHMKA 37IEKTPUUECKOT0 TOKa, Oe301acHOM paboThl epcoHana
5KOHOMHH MaTepuara U yMeHbllIeHUs 3/IeKTPUYeCKOr0 CONPOTUB/IEHHUS

CTabUIM3aLMK CUJTBI TOKA TIPU AYTOBOM 37IeKTPOCBapKe

+BKJTIOUEHHs] aMITIepPMeTPOB U TOKOBBIX KaTyllleK U3MepUTe/IbHBIX PUOOpPOB

ITo HasHaueHHUI0 TpaHCcopMaTOphI pa3/MYAOT Ha...

Cunosble

CrierjuasibHbIe

W3mepuTenbHble

+Bce oTBeTbI BepHbI

ITo uucny ¢a3 rpancpopmaropbl ObIBaIOT

OpHodazHbie

HByxda3Hbie

TpexdasHbie

+OpHodasHble U TpexdasHbie

JI/1s1 yMeHbIIIeHUs oTeph Ha BUXpPeBble TOKH B MaTepra/l MarHUTOMPOBO/ia BBOJAT MPpUMeCh
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AJlroMUHUS

+Kpemnus

docdopa

Cepsl

M3 Kakoro Marepuasia COOMpPaT MarHUTOMPOBOJ?

N3 Hukens

+W3 3/1eKTpOTeXHUYEeCKOM CTa/iu

N3 menu

N3 anmtomunus

Jl/1sl uero B MarHUTONPOBOJ BBOAAT MpUMeCh KpeMHUs ?

[nst yMeHbIlIeHUs1 TOTepb Ha caMopaspsifi

+ /1711 yMeHbIlIeHYs IOTepb Ha BUXPEBbIE TOKU

[nst yBenueHWs CONIPOTUB/IEHUS

W3 KOHCTPYKTUBHBIX COOOpaskeHUH

M3 Kakoro MaTepua/ia H3roTaB/JIMBalT 00MOTKHU TpaHc(opMaTopa?
+U3 Meu

N3 anmromunus

W3 Hukens

N3 snekTpoTexHUUeCKOU CTamu

Kakue TpaHcdopMaTopbl HCHONAB3YWTCA /A THTAaHUA 3J1eKTPUUECKUX JBUrarTesiel
OCBeTUTEe/IbHBIX CeTeu?

CrieLjuajibHbIe

+CusioBble

N3mepuTebHBIE

JIroObIe

Kakwue TpancgopMaTopbl no3Bo/ISIIOT NJIABHO Pery/iMpoBaTh 3HaUeHHe HanpsDKeHus?
Curnosble

N3mepuTenbHBIE

CBapouHble

+ABTOTpaHCc(hOpMaTOpbI

IIpuHoun padoTsl TpaHcdopMaTopa 0OCHOBAH Ha...

3akoHax Oma u Amnepa

3akoHax Oma u Kupxroda

+HCI10/Tb30BaHUM SIBJIEHUS] B3aUMHOM UHAYKIUH

Hert npaBubHOrO OTBETa

YpaBHeHHe HHAYKTHPYeMbIX B 00MoTKe 3/[C MO)XHO 3amMcaTh B BH/Ie

E, =444fw,D,,
E, =444fw, D,
+0O6a oTBeTa BepHBI

Hert npaBuibHOrO OTBETa
Kak onpepensierca ko3¢ punpenT Tpanchopmanuu?

A
Ul
+
k=L
]2
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k=25

Ko>¢dpunuuentom Tpanchopmaiuu Ha3bIBalOT

OrtHolleHre urc/ia BUTKOB 0OMOTOK TpaHC(hopMaTopa

OTHoleHWe HanpsbKeHWH TpaHc(opmaropa

OTHollleHUe CUJT TOKa TpaHchopmaropa

+Bce oTBeTHI BepHbI

Yemy paBeH K03¢¢duijueHT TpaHchopMaluu U3MepUTeILHOI0 TpaHc(opMaTopa TOKa, eC/If ero
HOMMHaJ/IbHbIe apaMeTpsl coctaBasaoT I1 = 100 A, I» =5 A?

+K=20

K=5

K=0,05

K=500

TpanchopmaTop COCTOMT uU3:

OpHoli TIepBUYHOM 0OMOTKYA ¥ MUHUMYM O/IHOM BTOPUYHON 0OMOTKH
+CepaeyHrKa, OZHOU TIepBUUHON 0OMOTKY 1 MUHUMYM OZJHOM BTOPUYHOM 0OMOTKH
OpHoti BTOpruHOM 00MOTKH M MUHUMYM OJHOU TIePBUUHON 0OMOTKH
Cep/ieuHrKa, OZIHON BTOPUYHON 0OMOTKH U MUHHUMYM OJ/IHOU TTePBUUHONM 0OMOTKHU
KakoBbI 0CHOBHBIE cr10co0b1 00MOTKH Tpex(a3Horo Tpancdopmaropa?
CoeaHeHMe TIEPBUYHBIX M BTOPUUHBIX 0OMOTOK 3Be370i1

CoeHeHYe TIepBUYHBIX 0OMOTOK 3Be3/I0H, BTOPUUHBIX — TPEYT0JbHUKOM
CoeanHeHMe TIePBUYHBIX 0OMOTOK TPeyro/IbHUKOM, BTOPUYHBIX — 3Be3/101

+Bce oTBeTHI BepHbI

BBo/bI BBICIIEro HanpsHKeHHs 0003HAYATCA

@ﬂ @ﬂ' @b @i'
A® BO c©
}

+A, B, C

a, b, c

0

0,a,b, c

BBoJbI HU3IIIEro HanpsDKeHHs 0003HAYAITCSA

e’ @° o @°
A® 3@ c@®
}
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A,B,C

+a, b, c

0

0,a,b,c

Jnsa mopkaodyeHusi TpaHcdopMaropa K JIMHUAM YIeKTporepeAayd Ha KpbIIIKe 0aKa UMeKTCs
BBOJbI, Pe/ICTaB/IAIOIHE CO00M

+®apdopoBble U30/STOPbI, BHYTPH KOTOPBIX MPOXOAAT MeZiHble CTePXXKHU

®apdopoBbie U30IITOPbI, BHYTPH KOTOPBIX MPOXOAST aTlOMUHUEBbIE CTEP)KHU

Kepamuueckue U30/4TOpbl, BHyTPU KOTOPBIX MPOXOAST CTa/IbHbIE CTEP>KHU

Kepamuueckuie M301S9TOPbI, BHYTPU KOTOPBIX MPOXO/JAT MeJIHbIE CTEP>KHU

O6moTKa TpaHcdopMaTopa, K KOTOPO# MOJABOJUTCA HaNMPsDKeHHe MUTAIOIIEeN CeTH, Ha3bIBaeTcA
+I1epBUuHOI

Bropuunoit

[TepBuuHas1, BTOpUUHas

Hert npaBubHOrO OTBETa

O0MoOTKa, K KOTOPOH MO/ COeUHAETCS Harpy3Ka, Ha3bIBaeTcs

[TepBuuHOM

+BTopuruHoii

[TepBuuHas, BTOpUuHas

HeTt npaBunbHOro oTBeTa

Y cunoBoro oaHodazHoro TpancopmaTopa HOMUHA/ILHOe HanpspkeHue Ha Bxoje Ul = 6000 B,
Ha Bbixo/ie U2 = 100 B. Yemy paBeH k03¢ dunuenT rpancgopmaiiuu tpaicpopmaropa?

+K=60

K=0,017

[nst pellieHys 3a7,aun HEJOCTaTOUHO JAHHBIX

HeTt npaBuibHOro oTBeTa

Yro Ha cxeme ofHO(a3HOro TpaHcdopMaropa 0003HaYaKwT (g H wo?

I S

| -

T A 64
.,,.-'i""__l'ﬂl ) i

E‘I qir rﬂ:"r--_
:.—-"' T

11

[TepemeHHBIM MarHUTHBIN NTOTOK

+KonuecTBo BUTKOB 0OMOTOK

YacToTy nepeMeHHOIr0 TOKa

Het npaBunipHOro oTBeTa

Yto Ha cxeme ojjHO(a3HOr0 TpaHchopmaropa o6o3Hauaer D?

I e T

I -

g7 | 5 WD R
.,,.--i"'"_t'ﬂl ) E

E—I qi, ﬁ,:""r--.
:,..-"" T

1L

+ [TepeMeHHbIN MarHUTHBIN MTOTOK
KonuuecTBo BUTKOB 0OMOTOK
YacToTy repeMeHHOr0 TOKa

Het nipaBusibHOTO OTBETa
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3azemyieHHe BTOPHYHBIX 00MOTOK TPpaHC()OpPMaTOpPOB HanNpPsKeHHUsl TpedyeTcs s

Bk/itoueHus1 BOJIBTMETPOB ¥ 0OMOTOK HarpsbKeHUs] U3MEPUTETbHBIX TIPUO0POB

Bkirouenus HN3MepPUTE/IbHBIX l'IpI/I60pOB, dlMldpaTypbl dBTOMdTUYECKOI'0 PeryjimpoBdHHA W 3dllUTBI B

BBICOKOBOJIBTHEIE eI

+I1oBbIieHUs1 6e30MacHOCTH OOC/TY)KUBAIOIL[ETO TIepCoHana TpU TIOBPeXXAEeHHUsIX TpaHCPOpPMaTopoB
HarpsDKEeHUs U TI0TaJIJaHUK BICOKOTO HarpsDKEHHUsSI BO BTOPUYHBIE 11eTTH
ITycka MOIIHBIX JABUTraTesiel epeMeHHOT0 TOKa, Pery/IipOBaHUsI HarpsKeHUs] B OCBETUTE/TbHBIX CeTsIX,
a TakXKe B IPYyTUX CTydasix, Korja HeoOXoAUMO peryMpoBaTh HanpspkeHre B HeOObIINX TIpeziesiax

Ta6ymra 8 — Kpurepumu onjeHkH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Koz v HanmeHoBaHue
WH/JMKAaTOopa LOCTWKEHUs
KOMITeTeHLIUH (YacTU
KOMIIeTEHIIUH)

Kpurepuu oneHnBanusi cOpMUPOBAaHHOCTU KOMIIeTEHLIUH

(4acTu KOMITeTeHIIUHN)

Ha 0a30BOM ypOBHe

Ha ITOBBIIIE€HHOM YPDOBHE

COOTBETCTBYET OL[eHKe
«YZOBJIETBOPUTETHHO»
50-64% ot
MaKCHMaJIbLHOro Oasia

COOTBETCTBYeT OL|eHKe
«XOpOo11o»
65-85% ot

MaKCHUMaIbHOTO Dasiia

COOTBETCTBYeT OL|€HKe
«OTIMYHO»
86-100% ot

MaKCHMaJILHOTr0 Oasiia

OIIK-1.1. BeisgBieHue u
KaccuduKarys
(br3nuecKux u
XUMHUYECKHUX TPOLIecCoB,
TIPOTEKAIOIINX Ha
obbekTe
rpodecCcHOHaNBHON
JleATe/TbHOCTH;

OIIK-1.2. Onpegenexue
XapaKTepUCTHK
¢dusnueckoro rporiecca
(sBeHMsT), XapaKTepHOTO
IS 00BHeKTOB
ripoceccHoHaTBHOMN
JlesITe/IbHOCTH, Ha OCHOBE
TEOpeTUYeCKOoro
(3KCTIEpUMEHTATEHOT0)
WCCIieI0BaHNS;

OIIK-1.4.
IpencraBieHre 0a30BbIX
s mpodeccroHabHON
cdepol hu3nuecKrx
TpOLIeCCOB U SIBJIEHUI B
BUJIE
MaTeMaTUuecKoro(Mx)
ypaBHeHusi();

OIIK-1.5. Beibop
0a30BbIX PU3NUECKUX U

CryneHT obsaziaet
00IMMY CBeZIEHUSIMH O
TpaHchopmaropax, 3HaeT
Ha 6a30BOM ypOBHe Kak
BBISIBIIATH U
K1acCcU(ULIMpOBaTh
dbusnueckye u
XUMHUECKHe TTPOLIeCChI,
MPOTEKAIOIUX Ha 00bEKTe
rpodeccroHaTbHON
JlesITe/IbHOCTH; YMeeT
oTipeZieNnsTh
XapaKTePUCTUKU
¢usnueckoro nporiecca
(siBNeHust), XapaKTepHOro
[17151 0OLEKTOB
npodeccroHabHON
JlesITeIbHOCTH, Ha OCHOBE
TEOpeTUYeCKOro
(9KCTIeprMeHTaTIbHOTO)
WICCJIe/JOBaHNS;
Tpe/iCTaB/STh 0a30BbIe
IU1s1 IPO(eCCUOHATbHOM
cdepsl pusnueckue
TIPOLIECCHI U SIBJIEHUS B
BUjE
MaTemMaTH4yecKoro(1x)
ypaBHeHusi(#1); BBIOMpaTh
0a3oBbie GU3NUeCcKUe U
XUMHUeCKHe 3aKOHBI /1S
peliieHus 3a/iau
ripodeccruoHanbHOM
JlesITeIbHOCTH

CTyzleHT XOpOILIO 3HaeT
ob1re cBeZieHUs O
TpaHchopmaTopax; 3HaeT
Kak BBISIB/ISITh U
K/1acCU(HUIMPOBATh
bu3nueckue u
XMMUUeCKHe IPOLIeCChl,
MPOTEKAIOIUX Ha 00beKTe
ripodeccroHambHON
JesITeTbHOCTH; YMeeT
OTIpeieNnsaTh
XapaKTepUCTHKU
¢u3muecKoro mpouecca
(s1BneHus1), XapakTepHOTo
[l71s1 0ObEKTOB
rpodecCcHOHaTBHON
JlesiITeNTbHOCTH, Ha OCHOBE
TEOPeTUYeCKOro
(3KCTIEpUMEHTATEHOT0)
WCCIieI0BaHNS;
TIpeJICTaBNSITh Oa30BbIe
Zi71s1 ipoeCcCrOHaTBEHOM
cdeprl pusnveckue
TIPOLIECCHI U SIBJIEHHUSI B
BUjle
MaTeMaTUuecKoro(1x)
ypaBHeHusi(¥); BHIOMpATh
0a3oBbIe pU3NUECKHE U
XUMHYeCKre 3aKOHBI /IS
pelLleHus 3aa4
ripoceccruoHanbHON
JlesITeIbHOCTH

CTyJeHT NpyHUMaeT
aKTHBHOE yJacTHe B X0/ie
NIPOBeZleHUsl 3aHATHS,
MOKa3bIBaeT Iy1yboKoe
3HaHHe CBeIeHHH O
TpaHchopmaTopax; ymeer
BBISIB/ISATH U
K/IaCCU(HUIMPOBATD
(du3znueckue u
XUMHAYeCKHe TIPOLIeCChI,
MPOTEKAILMX Ha
oObexTe
rpodeccroHaTbLHON
JesiTe/TbHOCTH; YyMeeT
oTipeZieNnsaTh
XapaKTepUCTHUKH
¢usnueckoro nporiecca
(siBNeHust), XapaKTepHOTo
I71s1 0ObEKTOB
rpoeccroHabHON
JlesiTe/IbHOCTH, Ha OCHOBE
TEOpeTUYeCKOoro
(9KCIieprMeHTaIbHOTO)
WCCIIeIOBaHuS;
TpeJCTaBsITh 0a30BbIe
nst mpoecCroHaTBbHON
cdepsl pusnueckue
TIPOLIECCHI U SIBJIEHUS B
BUjle
MaTemMaTH4yecKoro(1x)
ypaBHeHus1(#1); BBIOMpATh
6a3oBble pU3MUecKre U
XUMHYeCKre 3aKOHBI AJIsT
pelLleHUs 3a7a4

XMMHMUECKHX 3aKOHOB /IS npotheCcCUoHaIbHOM
pereHus 3a/1a4 JlesiTeJIbHOCTH
ripoceccHoOHaMBHOMN

JesITeIbHOCTU
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Mopaynb 7. DneKTpuyecKue u3MepeHust
@DoHJ TeCTOBBIX 3a/[aHUI

Bbibepume oO0uH npaguibHbIll BapuaHm omeema u Hadcmume KHONKYy «/lanee»
IIpousBe/eHHe MOLHOCTH 3/IeKTPHUYECKOH Lieny Ha BpeMs — 3T0
+DJ1eKTpruuecKast SHeprus

COIPOTUB/IEHUE

MarHUTHBIN MOTOK

HeT NPaBUILHOTO OTBeTa

ITo TNy MOJK/TFOYEHHS BCe CYETYMKH Pa3/e/IA0T Ha PUOOPHI
MPSIMOTO BK/TFOUEHHSI B CUJIOBYIO LieTTh

nprOOpBI TpaHC(HOPMATOPHOTO BKITIOUEHUST

TIpUOOPHI JIMHENHOTO BKIIOUEHMUS

+oTBeTh! 1 U 2 BepHbI

ITo usMepsieMbIM Be/ITMUUHAM 3/1eKTPOCUETUUKHU Pa3/e/sioT Ha
+ogHOo(da3Hble, TpexdasHble

nByxdasHble, TpexdasHble

Tpex@asHble, MHOro(]a3HbIe

HeT NPaBUILHOTO OTBETa

ITo KOHCTPYKIIUH 3/1eKTPOCUETUYNKH ObIBAIOT

VH/YKLMOHHBIMU

3/1eKTPOHHBIMHU

rUOpPUAHBIMU

+BCe OTBETHI BEPHbI

Cep/leuHHKH CUeTUYMKA HAOpaHbI U3

Mezar

+371eKTPOTEXHUYECKOW CTalu

aJIFOMUHUS

HUKeJIsl

Jl/151 MOBepKH CUeTYHKA Heo0X0uMo. ..

orpe/ie/IUTh OTHOCUTE/TbHYIO MOrPeLIHOCTb CUeTYMKa

OTpe/ie/IMTh HOMUHA/IbHYIO TIOCTOSIHHYIO CYeTYrKa

oTpe/ie/IUTh UyBCTBUTEIBHOCTh CUETUYHKA

+BCe OTBEThI BEPHbI

BenmmunHa, o0paTHas nepejaTouHOMY YHUC/TYy, ONpe/e/somas KoJIM4ecTBo Hepruu B Br-c,
MPUXOAsAIIeecs: Ha OJJUH 000pPOT AUCKA, 3TO

JleNCTBUTe/IbHAs TTIOCTOSIHHAS CUeTYHUKa

+HOMUHaJIbHas IOCTOSIHHAsA CYeTYMKa

OTHOCHTE/IbHAs TIOTPELIHOCTb CYeTUMKA

YyBCTBUTETBHOCTh CUETUMKA

YcraHoBUBHIAACA CKOPOCTh BpallleHHs JUCKa HacTynaer Npu
+Mgp = Mr.

Mgp > M.

Mgp < Mr.

HeT NPaBUJILHOTO OTBeTa

Ha pucyHnke nmoj HomepoM 8 0603HaueH
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[LLLLIN

N

o

et
=

?
aJTFOMHHEBBIN JUCK
yepeBUYHas repejaya
CYEeTHbIA MeXaHU3M
+ MOCTOSTHHBIA MarHUT
JIns yero Heo00X0/JUM MOCTOSTHHBIA MarHUT?
JI/1s1 CO3/JaHUs1 Bpalljaroll[ero MoOMeHTa
YTOOBI IPUBE3TH B JIBV)KEHHE CUETHBIA MeXaHU3M
+//151 CO371aHUSI TOPMO3HOI'O MOMEHTa
BCe OTBEThI BEPHBI
IIpuMepsbI 3/IeKTPOM3MepPHUTETbHBIX MPUOOPOB
AmnepmMmeTpsl
BonbTmeTpsl
I'anbBaHOMETPBI
+Bce nepeuniciieHHbIe
OcHoBHOM(-bI€) MeTO/i(-bI) I/IEKTPUYECKHX U3MepeHUuM
MeTo/, HenmocpeiICTBeHHOM OL[eHKU
Mertop cpaBHeHUs
+MeTo/, HermocpeICTBeHHOM OLeHKU U METO/, CDaBHEHUsI
Hu opgun 13 nepeunc/ieHHbIX
Kakue O0bIBalOT NOrPeIIHOCTH U3MepeHu#t?
AbcosmoTHas
OTtHOCHUTe/bHAas
IIpuBeseHHas
+Bce nepeuniciieHHbIe
ITo KaKuM NpU3HaKaM KJIaCCH(UIUPYIOTCS W3MePUTe/IbHbIE MPUOOPHI?
ITo usery
[To pony Toka
[To npuHLMNY AeicTBUS
+I1o pozy TOKa ¥ IPUHLIMITY €HCTBUS
Kakue 0bIBalOT CHCTeMbI MOKA3bIBAWIIMX NMPUOOPOB?
MaruuTos/ieKTpudeckas
ONeKTpoOMarHUTHast
MarnuTos/1eKTpruecKasi, 3/IeKTpOMarHuTHast
+MarHuTos/1eKTpudeckasi, 3J1eKTpOMarHuTHas1, 3/1eKTpoHaMUuecKast
Kaxkoii npu6op ncnoib3yercs /sl U3MepeHUs1 CUJIbI TOKa?
BossT™meTp
+AmriepMeTp
Bartmetp
OmmeTp
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Kaxkoi npu6op ncnonb3yeTcs /sl U3MepeHUus1 HalpsDKeHU?

+BosibT™MeTp
AmnepmeTp
Bartmetp
OmmeTp

Kakoii npu6op ucrnonb3yercs Ajis H3MepeHusi aKTUBHOM MOIIHOCTH?

BonbTmeTp
Awmnepmetp
+BaTtT™meTp
OmmeTp

Kakoii npu6op ucrnonb3yercs A/l u3MepeHusl CONPOTHB/IEHUS?

BonbtmeTp
Awmnepmetp
Bartmetp
+OmMmmetp

,Z[JIH H3MeEpPEHHUA Yero UCIojIb3yeTca MOCT MOCTOAHHOI0 TOKA

+CornpoTuB/IeHUs
Cuibl TOKa
Harnpspkenus
MotHoCTH

Tabauna 9 — Kpurepun onjeHKu ¢()OpMHUPOBAaHHOCTH KOMIETeHI{UH

Kog m Kpurepun onieHuBanusi cOpMUPOBaHHOCTH KOMIIETEHLIUN
HaVMeHOBaHHe (yacTH KOMIIeTeHLIMH)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIEHHOM YPOBHE
JOCTKeHUSsT COOTBETCTBYET OIIeHKe | COOTBETCTBYET OLleHKe COOTBETCTBYET OIleHKe
KOMITEeTeHL[H «y[IOBJIETBOPUTETLHO» «XOPOLIO» «OTITUYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MakcHMasibHOro 6aznna |  MakchMasbHOro 6asia MakcuMaspHoro 6asnna
OIIK-1.1. CryneHt obnasjaer CrygeHt xopowo 3HaeT | CTyJeHT pyuHUMaeT
BbIsiB/IeHUe u | 001IMMY CBeZleHusIMU ob1iue cBesieHUst 00 aKTHBHOe y4acTHe B X0[ie
KnaccubyKaLus 00 3/MeKTpUYecKrx 3/IeKTPHUUECKHIX TIPOBe/IeHHsT 3aHSATHS,
duseCKax ;i | I3MEDEHMSX, 3HACT HAa | M3MEPeHHX; 3HAeT, KaK | MOKa3bIBaeT riy6okoe
6a30BOM ypOBHe Kak BBISIB/ISITh U 3HaHUe CBeJieHnH 00
XUMUHECKHX BBISIB/ISITH U K/JIacCU(pULIMPOBaTh 3JIEKTPUUECKUX
TIPOLIECCOB, K/IacCU(ULIIPOBAaTh bu3nueckue u

MPOTEKAIOIIUX  Ha
obBekTe
ripoeccroHabHOM
JIesITe/TbHOCTH;

OIIK-1.2.
Ornpegenenuve
XapaKTepUCTUK
¢busnyeckoro
nporiecca
(sBNEHUSN),
XapaKTepHOro st
00BEeKTOB
ripodeccuoHaIbHOM

(dusuyeckue u
XUMUYeCKUe MpoLiecChl,
MPOTeKarIIMX Ha
oObekTe
ripodeccuoHaIbHOM
J1esiTeIbHOCTH; YMeeT
oripejieNiATh
XapaKTepUCTUKU
¢dusnyeckoro rpotecca
(sBneHUsN),
XapaKTepHOro st
00BbeKTOB
ripodeccuoHaIbHOU
JlesiTeIbHOCTH, Ha
OCHOBE TeOpPeTHYeCKOr0
(9KCTrIepuMeHTabHOT0)

XUMUYeCKHe TIPOLIeCChl,
MpOTeKarIIKX Ha
o0BexTe
ripoeccroHaNbHON
JlesITeJTbHOCTH; yMeeT
orpeziensTh
XapaKTepUCTUKU
¢u3nyeckoro npotiecca
(sBneHus1), XapaKTepHOTO
JI1s1 0OOBEKTOB
ripodeccoOHa/IbLHOM
JlesITeJIbHOCTH, HAa OCHOBE
TeopeTUYeCcKoro
(9KCrepuMeHTaNIbHOTO)
WCCIIelOBaHMUS;
TIpe/ICTaB/sTh Ha30BbIe

V3MepeHusiX; yMeeT
BBISIBJISITH U
K/1accuUIMPOBaTh
(dusuyeckue u
XUMUYeCKUe MpoLiecChl,
MPOTeKarIIMX Ha
oObekTe
ripodeccuoHaIbHOM
J1esiTeIbHOCTH; YMeeT
oripejieNiATh
XapaKTepUCTUKU
¢dusnyeckoro rnpotecca
(s1B/€HMS), XapaKTepHOT O
J1s1 00BEKTOB
ripoeccroHaNbHOM
JlesiTe/IbHOCTH, Ha OCHOBe
TEOPeTHYeCKOro
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JlesiTeIbHOCTH,  Ha
OCHOBe
TEeOpPETUYECKOT0
(3KCTIeprMeHTabHO
ro) UCC/ie/IOBaHuS;

OIIK-1.4.
IIpencrasienue
0a30BbIX JUTST
ripoeccroHabHOM
cdepbl dU3NUECKUX
TMIPOLIeCCOB u
SIBIEHUM B  BUJE
MaTeMaTHUuecKoro(u
X) ypaBHeHusI();

OITK-1.5. Beibop
0a30BbIX
(hu3MYecKux u
XUMUYECKUX
3aKOHOB [IJIsI
pellieHus1 3a7jau
ripodeccuoHaIbHOM
J1esiTeIbHOCTH

HCCIIeIoBaHMS;
TIpe/ICTaB/ISATh Oa30BbIe
JLst IpoeccoHaIbHOM
cdepsl pusnyeckue
TIPOLIECCHI U SIBJIEHHS B
BUJIE
MareMaThuecKoro(ux)
ypaBHeHUsA(11);
BbIOMpaTh 6a30BbIe
¢busnyeckue u
XUMUYeCKHUe 3aKOHbI
JJ1s pellieHust 3a7au
ripodeccuoHaIbHOM
JlesITe/TIbHOCTU

ZL1s1 TIpopeccoHaIbHOM
cdepsl prznyeckue
TIPOLIeCCHI U SIBTIEHUS B
BU/JIE
MaTeMaTHh4yecKoro(1x)
ypaBHeHwsI(i1); BbIOUpATh
6a3oBble (u3UUecKue U
XUMUUECKUe 3aKOHBI JIJIs1
pelLeHUs 3aJau
ripoeccroHaNbHON
JlesITesTbHOCTH

(9KCrIepuMeHTabHOTO)
WCCIIelOBaHMS;
TIpeJCTaB/sITh 6a30BbIe
Ji71s podecCrOHabHON
cdepsl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaThuYeCcKoro(1x)
ypaBHeHusA(1); BIOMpATh
0a3oBble (hH3UUECKHEe U
XUMHYeCKUe 3aKOHbI JIJIs
pellieHus1 3a7au
ripodeccuoHaIbHOU
J1esiTeIbHOCTH

Mopaynb 8. AnnapaTh! yripaB/ieHUs ¥ 3all{UThI

®oH/| TeCTOBBIX 3aJjaHUI

Bbibepume 00uH npasuibHblll 6apuaHm omeema u Haxcmume KHONKy «/laneex»
ArnmnapaTsl 3alMThI NIpeJHa3HauYeHbI JJI...
repesiauy 37eKTPUUECKOM SHEPruM OT MeCT ee IIPOM3BO/CTBA K MecTaM NoTpeb/ieHust

pacnpe/iesieHust 1eKTPUUeCKOW SHePTUH TI0 TPYIIaM MoTpeduTeneii U OTAeNbHBIM MOTPeOUTeNsIM
+aBTOMAaTHUeCKOTr0 OTK/IIOUYeHUs 3alljUIaeMoi 371eKTPUYeCKOM 1iery MpU BO3HUKHOBEHUM aBapUHBIX
PeXXUMOB B paboTe 3/1eKTPOTIPUEMHUKOB U/TH 3/IEKTPUUECKHX CeTei
BCETO BhIIIeNepeurc/ieHHOro
ABapHuHHBIMH pPe)XMMaMH ABJ/IAIOTCS
Mexxyda3Hoe KOPOTKOe 3aMbIKaHHe
3amblkaHue ¢a3bl Ha KOPIYC
YBenuueHre TOKa B CeTH, BbI3BAHHOE Teperpy3Koi TeXHO/IOrMUecKoro 060pyjoBaHust

+Bce oTBeTbI BepHbI

3amuTy pa3M4YanT Ha..

MakcrmanbHy0

3auury OT reperpysok
MWuHMMabHYIO 3alUMTY OT HalpsDKeHUs

+Bce oTBeThI BE€PHBI

MaxkcumaibHas 3aIuTa — 3T0

+3aiura

3JIEKTPOIPHUBO/d oT

TOKOB

00/IBI1I0M TIepe3arpy3Ku
3aluTa 371eKTPOyCTaHOBOK JIUTEIbHBIMU TOKamH, Ha 30-60% mnpeBbIlatol[MX HOMUHA/IbHbIE TOKH

KOpPOTKOIo
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3aiuTa, cpabaThiBarolas TpPY TOHWKEHUM HampspKeHHUST B CeTM M TeM CaMbIM MCK/IIOYarolast
BO3MOJKHOCTb CaMO3aIrtycka

Het npaBubHOro oTBETa

3aiura oT nmeperpys3ok — 3To

3aiuTa 37EKTPOINPUBOJ@a OT TOKOB KOPOTKOTO 3aMbIKaHHS W KPaTKOBPeMEHHOW  00JIbIoi
repe3arpysKu

+3alMra 3/1eKTpPOyCTaHOBOK J/TUTe/TbHBIMU TOKaMU, Ha 30-60% mpeBbIlIarIMX HOMUHA/IbHbIE TOKU
3ammra, cpabaTbIBaroIiasi TMPH TIOHW)KEHWW HampsDKeHHUsT B CETH W TEM CaMbIM MCK/THOUAIOIast
BO3MOJKHOCTb CaMO3aItycka

Het npaBuibHOro oTBeTa

3aiuTa MMHMMA/IbHOT0 HAalIPSDKeHHsl — 3TO

3aluTa 37EKTPOINPUBOJ@a OT TOKOB KOPOTKOTO 3aMbIKaHHS W KPaTKOBPeMEHHOW O0JIbIIoi
repe3arpysKu

3aluTa 371eKTPOyCTaHOBOK JIUTEbHBIMU TOKamMH, Ha 30-60% mnpeBbIllaolMX HOMUHA/IbHbIE TOKH
+3amura, cpabaThiBarolljasi TPY TIOHWKEHUM HAIpSDKEHUSI B CETH U TeM CaMbIM MCK/TIOUAroIast
BO3MOXKHOCTb Camo3aIrtycka

Hert npaBuibHOrO OTBETA

3ammrTa, OCYLIeCTB/IAKINAACA 3J/IEKTPOMAarHUTHBIMM  pacUenuTe/IsiMd  aBTOMATHYeCKHUX
BO3/]yIIIHbIX BBIK/Il0UaTe/ied, MUIaBKUMHM NpPeJOXPAaHUTE/IsIMU, a TaKXKe 3/IeKTPOMAarHUTHbIMHU
peJie, BK/IIOUeHHbIMU BO BTOPUYHbIE L{eNH, Ha3bIBaeTCs

+MakcumanbHas 3aiura

3aluTa OT neperpy3okK

MuHrMasibHas 3aluTa OT HarpshKeHust

Bce oTBeThI BepHbI

3amuTa, 0CylieCTB/SIOIIAACA NMPU NMOMOIU TeIJIOBbIX pejie WM pejie MAaKCMMa/JIbHOr0 TOKa C
BbI/IeP)KKOI BpeMeHH, Ha3bIBaeTCs

MakcrmasibHas 3ajura

+3alMra OoT reperpy3ok

MuHrMasibHas 3aluTa OT HarpshKeHust

Bce oTBeThI BepHBI

3amuTa, OCYWeCTB/IAAKINASACH 3/IeKTPOMAarHUTHBIMH peJjie  HanpsDKeHWsi, MarHUTHbBIMH
MycKaTe/IsiMi U KOHTAaKTOPaMH, Ha3bIBaeTCA

MakcrmasibHas 3aura

3aluTa OT neperpy3okK

+MuHUMankHas 3aluTa

Bce oTBeThI BepHbI

N3 Kakux yCJ10BUH BbIOHPaeTCs Hau00/IbIINH HOMUHA/IBHBIN TOK MJIABKUX BCTAaBOK?
HecpabaTbiBaHue 1Py MakCMMa/IbHOM paboueM TOKe

HecpabarbiBaHre Mpu MyCKe OAWHOYHOTO 3/IEKTPO/IBUTATE/ISI C KOPOTKO3aMKHYTBIM POTOPOM

Ecnu uepe3 mpeoXpaHUTe/b 3alMTLIBAIOTCS HECKOJIBKO 3JIeKTPO/IBUraTesiel, TO BCTaBKa He [I0/DKHA
reperoparb IpH TOJHOW Harpy3ke COOPKM M IMyCKe Haubojiee MOIIHOTO JIBUraTesis, a Takke TIpU
camo3ariycke 3/1eKTpO/IBUTaTe el

+Bce oTBeTbI BepHbI

ABTOMaTHYeCKHH BBIK/IIOUATE/Ib — 3TO

Beikitouarenb, TmpefHa3sHaueHHbIM [Jjs1 [JACTAHLUMOHHOTO UM  aBTOMAaTUUeCKOrO  yIpaB/eHUs
3/71eKTPOYCTaHOBKaMU

+DJ/IeKTpUUeCKUM amnmnapar, rnpeJHa3HaueHHbIN [/l OTK/IKOYEeHUs 3/1eKTPOYCTaHOBOK MPU MPOTEKaHUU
aBapUMHBIX TOKOB M [I/Is1 HeUaCThIX KOMMYTALMM pabourX TOKOB

3aruTa TpexdasHbIX 3/1eKTPOJBUraTesiell ¢ KOPOTKO3aMKHYTBIM POTOPOM OT [IJIUTE/TbHBIX TePerpys3ok,
a TaK>Ke OT Meperpy30k, BO3HUKAIOIIUX TTPU 00pkIBe ofiHOM U3 (a3

Hert npaBubHOrO OTBETA

YeM oT/IMUAETCS NEPEK/II0YaTe b 0T pyOH/IbHUKA?
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Y nepexirouartesisi B OJHOM IOJIOKeHUU COeJUHSIOTCS MO/BUKHBIE KOHTAKThI C IePBbIM KOMIIJIEKTOM
HeIO/IBUKHBIX KOHTaKTOB

Y nepekirouaresis B APYrOM II0JIOK€HUM COeAUHSIFOTCS CO BTOPBIM KOMILIEKTOM HeIOZBWKHBIX
KOHTaKTOB

+006a oTBeTa BepHbI

Hert npaBubHOrO OTBETa

TenioBble pejie - 3T0

BelkmtouaTen, npejHasHauyeHHble 11 AMCTAHLMOHHOIO W aBTOMAaTUUYeCKOro  YIIpaBIeHUs
3JIeKTPOYCTaHOBKaMH

O/leKTpUYeCcKye arraparsl, [pefiHa3HaueHHble [/ OTK/IIOUeHUs 3/1eKTPOYCTaHOBOK IIPU INPOTeKaHWUU
aBapUIHBIX TOKOB M /ISl HEYACThIX KOMMYTaLWii pabourx TOKOB

+3ammra Tpex(asHbIX 3/eKTpojBUrarereldd C KOPOTKO3aMKHYTbIM POTOPOM OT  JIIUTe/IbHBIX
Tieperpy3oK, a Takke OT Ieperpy30K, BOZHUKAIOIUX PH 00pbIBe 0jHO U3 (a3

Het npaBuipHOro oTBera

MarHuTHBIN IycKaTe/b - 3T0

+YcTpoNCTBO, npeJHa3HaueHHoe I [JUCTAHLIMOHHOIO U aBTOMaTHU4eCKOro  yIpaBJleHus
3JIeKTPOYCTaHOBKaMH

O/leKTpUYeCcKye arraparsl, [pefiHa3HaueHHble [/ OTK/IOUeHUs! 3/1eKTPOYCTaHOBOK IIPU INPOTeKaHWUU
aBapUIHBIX TOKOB M /ISl HEYACThIX KOMMYTaLMii pabourx TOKOB

3ammra Tpex(asHbIX 3/1eKTPO/IBUraTesield C KOpOTKO3aMKHYTHIM POTOPOM OT JJIUTe/IbHBIX eperpysok,
a TaK>Ke OT IePerpy30K, BO3HUKAILIUX P 00pbIBe OAHOM 13 ¢a3

Het npaBuipHOro oTBeTa

KakoBbI IpenMyInecTBa aBTOMaTOB 10 CPAaBHEHHUIO C NPej0XPaHUTe/IAMHU?

[Tpu K.3. ¥ Teperpyskax pa3pbliBalOTCs TpU (hasbl CeTH, YTO MCK/Io4YaeT paboTy ABUraresss Ha JIByX
dazax

OTkroyeHre aBTOMATa IPU K.3. WM IIpU Ileperpyske oOIpefesseTcs I0 CpefHeMYy I10/I0’KeHUIO
PYKOSITKU

ABTOMAT - 3TO amnaparT MHOIOKPaTHOTO [IeHCTBHs, TOTOBHOCTb K IIOBTODHOMY BKJIFOUEHUIO
oripeZiesisieTCsi BpeMeHeM OCTBIBaHUs TeTJIOBOTO paciienuTesisi (0ObIYHO HeCKOJTBKO MHUHYT)

+Bce oTBeTHI BepHbI

ABTOMAaTHI OBIBAIOT

C Teru10BBIMU U 3/71eKTPOMAarHUTHBIMU PaCLIelIUTe/ MU

TOJIBKO C TeIyIOBBIMU pacLieNUTeISIMUA

TOJIBKO C 3/1eKTPOMarHUTHBIMU pacLienuTe/IIMU

+Bce oTBeTbI BepHbI

Kakue cylecTByOT HeJ0CTaTKH aBTOMAaToOB?

CJ10)KHOCTb U3TOTOB/IEHUS, PEMOHTA

OtHocuTeNnbHO Oorblilasi CTOUMOCTh

YcraHOBKa B OTal/IMBaeMbIX IIOMEIEHHMsIX, HMHaue M3-3a YBJaKHEHUS BO3MOXKHBI MeX[yda3Hble
MePeKPbITUS U30JIALIMY U BbIXOJ, U3 CTPOsI aBTOMara

+Bce oTBeTbI BepHbI

ToK 0TK/IIOUeHMs NIPeAOXPaHUTe/s A0/DKeH ObITh

+He meHbIlle MaKCHMaIbHOTO TOKA K.3. B MeCTe YCTaHOBKHU

He 6omee MakcuMabHOTO TOKA K.3. B MECTe YCTaHOBKU

PaBeH MakCuMMa/lbHOMY TOKY K.3. B MeCTe YCTaHOBKU

Het npaBunipHOro oTeeTa

K pocrouHcTBaM npejoxpaHuTe/lss 0THOCHUTCS

ITpu ofHO(]Aa3HBIX K.3. I/IaBKask BCTaBKa OTK/IIOUaeT TOJIbKO OZIHY (ha3y

[TnaBkast BCcTaBKa OZJHOKPaTHOTO [1eHCTBUS

[TnaBKue BCTaBKM He 00ecrieunBaroT 3alUTy /1eKTPO/BUraTesi OT Ileperpy3ok

+Het npaBubHOrO OTBETA

PyOu/IbLHMKY M NepeK/IiouaTe/ i NPUMEeHSI0T
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+/[lnsi co3paHus BUIWMMOTO pa3pbiBa 37eKTPUUECKOM LeNH, a Takxke /s PYYHOTO yTIpaB/eHus
ACUHXPOHHBIMU 3JIEKTPOZIBUTaTe/ISIMU
7151 3alUTHI 3/IEKTPOYCTAaHOBOK OT OOJIBILINX (CBBIIIe 3-KPaTHOTO OT HOMUHAIBHOTO TOKA) Meperpy30K
Y OT KOPOTKUX 3aMbIKaHHUH
1711 OTK/TIOUeHHsI 3/1eKTPOYCTaHOBOK MU MPOTeKaHWU aBaPUMHBIX TOKOB U /IS HEUaCThIX KOMMYTaLUii

pabourx TOKOB
Bce oTBeThbI BepHBI

OO UT A, WN -

Bonipocsl A1s1 codecejoBaHUSA

. YCTPOMCTBO Y NIPUHLIUII [IeMCTBUSI MarHUTHOTO ITyCKaTeJIsl.
. [TpuHIUT paboThl CXeMBI MyCKa MPH MTOMOIIM MarHUTHOTO TTyCKaTeJIsl.

. Ha3HaueHue BcrioMoratenbHOr0 KOHTaKTa, OJK/IFOYEHHOT 0 Tlapasuie/ibHO KHOMKe «ITyck».
. Kak 3amuinaercs 3/1eKTpoiBUraresib OT KOPOTKUX 3aMbIKaHUM ?
. Kak 3amminjaercs s/eKTpoJBrraresib OT Neperpy3ok?

. HazoBuTe AOCTOMHCTBA Y HeJJOCTAaTKY NpeJOXPaHUTE/IeN C TIJIaBKUMU BCTaBKaMHU.
. Ha3oBuTe fOCTOMHCTBA ¥ HEIOCTAaTKM aBTOMaTUYeCKUX BBIK/IHOUATE IeH.

. UeM OT/IMYAIOTCS aBTOMaTHUECKHE BBIK/TFOUATeU U PyOUTbHUKN?
. Kakue pacuenureny CyijecTByIOT y aBTOMaTHYeCKUX BbIK/TIOUaTe/el?

10. OT Kakux PEXMMOB 3dllIMIIAI0T aBTOMATHUYeCKKe BhIK/TI0UaTe/IM, MAalrHUTHLBIE ITyCKATEe/IH,

TIpeJJOXpaHUTe T ?

MakcumanbHOe KOJIMUeCcTBO 0asiioB 3a CO6€C€,ZLOBaHI/Ie -5 6aJIJIOB, MHHMMa/bHOe — 3 Oasia.

Ta6ymmra 10 — Kpurepuu oueHKH c)opMHUPOBAHHOCTH KOMITETeHI[UH

Kon u Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU
HavMeHOBaHue (4acTy KOMMeETeHLMK)
WHAMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTIKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe COOTBETCTBYET OL[eHKe
KOMITeTeHI U «y/IOBJIETBOPUTETHHO» «XOPpOIIIO» «OT/TYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLIH) MaKCUMaJIbHOTO 0a/yla | MaKCHUMaslbHOTO Oasia MaKCHMaJbHOTO Oasiia
OIIK-1.1. CrygeHt obazaet CrygeHT xopoiio 3HaeT | CTyeHT NoKa3bIBaeT
BoisiBieHHe 1 | OOIIIMMM CBeleHUsIMU o01e cBesieHus1 00 ry1yboKoe 3HaHKe
KaccuduKarys 00 arraparax anriapatax yrnpaBJieHUsi U | CBe/leHu 00 armapaTax
duseCKax 41 | YTPaB/IeHUS U 3aILUTHI, | 3ALUTHI; 3HAET, KaK yTIpaB/IeHUS U 3alIUTHI;
3HaeT Ha 6a30BOM BBISIBJISITh U yMeeT BbISIBISITb U
XAMITHECKHX YPOBHeE KakK BbISB/IATh U | K/IaCCU(DUIIIPOBATh K/1acCU(UITUPOBATh
TIpOLeCcos, K/1aCCU(pULIMPOBATh busnyeckure u pusnyeckue u

MPOTEKAIUX  Ha
o0BeKTe

¢busnyeckue u
XMMHUeCcKHe TIPOLIeCChl,

XUMHUUeCKHe IIpOoLeCChl,
MPOTEKAIOIIKUX Ha

XUMU4YeCKHe IIpoLeCChl,
MPOTEKAIIKWX Had

HpO(I)ECCI/IOHaJ'[bHOI‘/Jl MPOTEKAIOIHX Hd O6L€KT€ 06'BeKTe
J1eATeBHOCTH 00BeKTe 5 npocecCHOHATLHOU npoeccroHaNIbHOU
ripoeccroHabHOM JleATe/IbHOCTH; YMEeT JlesAITe/TbHOCTH; yMeeT
OIIK-1.2. JlesiTeIbHOCTH; YMeeT orpeJensTh orpeziesisiTh
Orpeenente onpejensiTh XapaKTepPUCTUKU XapaKTepUCTUKU
XapaKTepUCTUKU (r3nueckoro nporecca ¢ur3nuecKoro nporecca
XapaKTepUCTUK
¢du3nueckoro npoiiecca | (siBJeHUsI), XapaKTePHOTO | (iBIeHUsT),
(usnueckoro (sBneHus), I7151 06BeKTOB XapaKTepHOTO JJIsi
rporecca XapaKTepHOT o JJist ripoeccroHaNbHON 00BEKTOB
(sBneHus), 00BEeKTOB JlesiTeNIbHOCTH, Ha OCHOBe | Mpo¢eCcCUOHAaTbHOU
XapakTepHOIro 1A HpOCl)GCCHOH&HBHOfI TeopeTruveCKoro AedaTe/IbHOCTH, Ha
JlesiTeNIbHOCTH, Ha (9KCrepUMeHTaIbHOTO) OCHOBE TEOPETUUeCKOI0
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00BEKTOB
ripodeccuoHaIbHOM
JesiTeTbHOCTH,  Ha
OCHOBe
TeOopeTUUeCKOoro
(5KCriepuMeHTanbHO
ro) UCC/ie/IOBaHUS;

OIlK-1.4.
IIpencraBienue
0a30BbIX JUTST
ripoeccroHabHOM
cdhepnl pu3NUECKUX
TIPOLIECCOB U
SIBIEHUM B BUJIE
MaTeMaTHUuecKoro(u
X) ypaBHeHUsI(1);

OITK-1.5. Beibop
0a30BbIX
(hu3MYecKux u
XUMUYECKUX
3aKOHOB [IJIsI
pelilieHusi 3a7jau
ripodeccuoHaIbHOM
J1esiTeIbHOCTH

OCHOBe TeOpPeTHYeCKOTo
(5KCrIepuMeHTanbHOr0)
HCCIIeIoBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
JLst IpoecCoHaTbHOM
cdepsl pusnyeckue
TIPOLIECCHI U SIBJIEHHS B
BUJIE
MareMaThuecKoro(ux)
ypaBHeHUs(11);
BbIOMpaTh 6a30BbIe
¢busnyeckue u
XUMUYeCKHe 3aKOHbI
JJ1s pellieHust 3a/iau
ripodeccuoHaIbHOU
JlesITe/TIbHOCTU

MCCJIeIOBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
J71s1 IpoeCcCUOHATbHOM
cdepsl prznyeckue
TIPOLIeCCHI U SIBJIEHUS B
BU/JIE
MaTeMaTHh4yecKoro(1x)
ypaBHeHwsI(i1); BbIOUpATh
6a3oBble (u3UUecKue U
XUMUUECKUe 3aKOHBI JIJIs1
pelLleHUs 3aJau
ripoeccroHaNbHON
JiesITelTbHOCTU

(9KCrIepuMeHTabHOTO)
WCCIIelOBaHMS;
TIpeJCTaB/sITh 6a30BbIe
Ji71s podecCrOHabHON
cdepsl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaThuYeCcKoro(1x)
ypaBHeHus1(1);
BBIOMpATh 06a30BbIe
(dusuyeckue u
XUMUYeCKUe 3aKOHbI /IS
pellieHust 3a/iau
ripoeccroHaNbHOM
JesiTeTbHOCTH

MOI[yJIL 9. 3JIEKTPOCH36)KEHI/IE 3I[aHMﬁ, CTPOUTE/IBHBIX IVIOIAJ0K U HACE/IEHHBIX MECT

®oH/| TeCTOBBIX 3aiaHU

Bbibepume 00uH npasuibHblll 6apuaHm omeema u Haxcmume KHoNky «/laneex»
3ajauy, pelawiyecs B 3JIEKTPO3HePreTHYeCKOH cucreMe
[Tpeobpa3oBaHue 3HepPruM TOIUIMBA WX Najatoljei BO/bl B 3/IeKTPUUYECKYHO SHEPIHIo
TpaHcdopmaliysi BeJIMYMHbBI TOKOB U HalpsDKeHUi

PacripefiesieHre 1 nepejiaua 371eKTPUUYECKOM SHEpPruu K norpeburesnsm

+Bce oTBeTbI BepHbI

YacTh ?IHepreTuvecKoil CHCTeMbl, BK/IHYawIlylw TpaHcopmaropHble noactaHuuu (TII) u
JIMHNH 71eKTponepesauu (/I311), Ha3piBaOT

+DJ1eKTpruyecKasi CeTb

OJleKTpuyecKast JIMHUS

OnekTpyUuecKasi CTaHLIUS

HeT MPaBU/ILHOTO OTBETa

JJIeKTpuUecKas CeTb CIYXKHT ...

[71st mepefiaun 3/1eKTPUUECKOW SHEPTUH OT MEeCT ee MTPOM3BO/CTBA K MeCTaM IOTpeOIeHus

5151 pactipefiesieHUst 37IeKTPUUECKOM SHeprUuu 1o TPyIinam rnoTpeburesieli U OT/ieNIbHBIM MTOTPeOuTesNsIM
+006a oTBeTa BepHBI

HeTt npaBuibHOro oTBeTa

B 3aBHCHMOCTM OT Be/JIMYHUHBI HANpPsDKeHUsA MeXAY MNPOBOAAMH JIMHUM Pa3/UYyalT CeTH
HanpspKeHUeM. ..

20 2000 B u cetu HanpsbkeHueM csbittie 2000 B
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+10 1000 B u cetu HanpsbkeHueM cBoiiie 1000 B

Zo 3000 B u cetu HanpsbkeHueM cBeiiie 3000 B

Hert npaBunbHOrO OTBETA

ITo popy TOKa 3/1eKTpHUecKHe CeTH Ae/IAT Ha

CeTH MMOCTOSTHHOT' O TOKa

Cetu ofHO(a3HOTO TOKA

Cetu Tpex¢asHOro Toka

+Bce oTBeTbI BepHbI

B 3aBHCHMOCTH 0T KOHCTPYKTHUBHBIX 0CO0€HHOCTeH Pa3/InyaT

Bo3spy1uHsle cetu

KabenbHbie cetn

BHyTpeHHUe ceTy 3[jaHUi U 00BEKTOB

+Bce oTBeTbI BepHbI

OcHoBHbIe TPeOOBaHUs, KOTOPbIe NMPeJbABIAITCA K Y/IEKTPHUECKUM CeTAM, — 3TO...

OKOHOMMS 3/1eKTPOTEXHUYECKUX MaTepuaioB

CHuKeHMe MepBOHauaabHbIX 3aTpaT NPy rapaHTUPOBAaHHOW HaJIe)KHOCTH 3/IEKTPOCETH

BbICOKOe KauecTBO 3/71eKTPO3HEPrur

+Bce oTBeThI BepHbI

Ilpu pacuere 3/IEKTPHYECKHX CeTel CyIeCTBeHHOe BHUMaHNe J0/DKHO ObITH y/ie/IeHO
+006ecneuenuto 6e30macHOCTH 00C/TYKHBAFOIIero repcoHana

OKOHOMMWH 371eKTPOTEXHUYECKUX MaTeprasioB

CHMKeHMIO TTepBOHAYa/IbHBIX 3aTpaT MpU rapaHTHPOBAHHOM Ha/leXKHOCTH 3/IEKTPOCETH

BbICOKOMY KauecTBy 3/1eKTPO3HEepPIUn

K HMCX0/JHBIM [JaHHBIM pacueTa 3/1eKTPUYEeCKHUX ceTell OTHOCATCS

HanpspkeHre ¥ MOIIIHOCTh TIOTpeOUTe el

Bup nuHnu v ee KoHQUryparus

Y cnoBus OKpysKarolei cpezibl ¥ TpeboOBaHUs FKCIUTyaTaliu

+Bce oTBeThI BepHbI

Yto He00X0JUMO CAe/IaTh B pe3y/ibTaTe JTeKTPUUECKOro pacuera

OnpezfenuTs IJIOIIA/[U TIOTIEPeYHOT0 CeueHUs BCeX TIPOBO/IOB TaK, YTOObI TTOTepPst HarpsKeHUsl B HUX U
TeMIiepaTypa HarpeBa TPOBOZIOB He TIPeBBIMIATNA JOMYCTUMBIX HOPM; BBIOpAaTh THIT U CTaHAAPTHBIE
ceyeHUs IPOBOJOB

Ompefenuth TpeOyeMble XapaKTePUCTHKM TUIABKMX BCTABOK UM BbIOPAaTh  COOTBETCTBYIOLIVE
rpeloXpaHUuTeNN

BriOpaTh cxeMy 3a3em/ieHHs], OTIPeZIeTUTh KOMMAYeCTBO M Pa3Mephl 3a3eMInTe el

+Bce oTBeThI BepHbI

Ha Kakue KaTeropuy pasfie/isiioT 3JIeKTPONPHEMHUKH B OTHOLIEHHWH o0ecrieueHusi HaJe)KHOCTH
/1eKTpocHabKeHus?

OnexkTponpueMHUKH I Kkareropuu

AnekTpornpueMHuku Il kareropuu

OnexktponpueMHukH III kareropuun

+Bce oTBeThI BepHbI

JJ/IeKTponIpueMHHKH I KaTeropuu — 310

+3OneKTPONPUEMHHKH, TiepepbiB 371eKTPOCHA0KeHUsT KOTOPhIX MOXKeT TOBJieub 3a CO0OM: OMacHOCTh
JUTSL )KW3HU JTEO/Ied, 3HAUMTebHBIN yInepd HapoJHOMY XO3SIMCTBY; TOBPEX/EHHe 0POTOCTOSIIEro
OCHOBHOT'O 000PYZIOBaHUs U T.J.

OJIeKTPOTIPUEMHUKH, TTePePLIB 3/IeKTPOCHAOKeHHsI KOTOPBIX TPHUBOAUT K MacCOBOMY HEZOOTITYCKY
TIPOAYKLIMHM, MaCCOBBIM TMPOCTOSIM PabounX, MeXaHU3MOB U MPOMBIIIJIEHHOTO TPaHCIIOPTa, HAPYIIeHHIO
HOPMaJ/IbHOU J1eSITeJIbHOCTH 3HAUMTE/TBHOIO KOJIMYeCTBa FOPOJICKUX U CeJIbCKUX JKUTesen

Bce octanbHbIe 371eKTPONPUEMHUKH, He OAXOASIIMeE TI0/] OTpefie/ieHus1 KaTeropyui

Hert npaBuibHOrO OTBETA

dnexkTponpueMHHKH Il KaTeropuu — 310
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ONeKTPONpUEeMHUKH, TiepephIB 3/1IeKTPOCHA0XKeHHsI KOTOPBIX MOXKeT IOB/eUb 3a CO00M: 0rmacHOCTb /ISt
JKU3HU JIIOZIeld, 3HAUMTe/IbHBIA yIepd HapoAHOMY XO3SMCTBY; TOBPEX/EHHe OPOTrOCTOSIIEro
OCHOBHOT'O 000PYZIOBaHUs U T.[.

+3O/eKTPOTNPUEMHUKH, TIepephIB 3/IeKTPOCHAOKEeHHUS] KOTOPBIX MPUBOAWUT K MacCOBOMY HEOOTITyCKY
TIPOAYKLIMHM, MaCCOBBIM TMPOCTOSIM PabounX, MeXaHU3MOB U MPOMBIIIIEHHOTO TPaHCIIOPTa, HAPYIIEeHHIO
HOPMa/IbHOU J1eSITeJIbHOCTH 3HAUMTE/TBHOI0 KOJIMYeCTBa FOPOJCKUX U CeJIbCKUX JKUTesen

Bce octanbHbIe 371€KTPONPUEMHUKH, He IOAXOASIIMe 10/ OTipe/ie/ieHus1 KaTeropyui

Hert npaBubHOrO 0TBETA

AnexkrponpueMHukH III kaTeropuu — 310

ONeKTPOIPUEMHUKH, TiepephIB 3/1eKTPOCHA0XKeHHsI KOTOPBIX MOXKeT IOB/eYb 3a CO00M: OrmacHOCTb /st
JKU3HU JIIOZIeld, 3HAUMTe/bHBIA yiepd HapOAHOMY XO3SIMCTBY; TOBPEX/EHHe JOPOTrOCTOSIIEro
OCHOBHOT'O 000pYZIOBaHUs U T.[.

OJIeKTPOTIPUEMHUKH, T1ePePLIB 3/IeKTPOCHAOKeHHsI KOTOPBIX TPHUBOAUT K MacCOBOMY HEZOOTITYCKY
MIPOAYKLIMHM, MaCCOBBLIM MPOCTOSIM PabounX, MeXaHU3MOB U MPOMBIIIIEHHOTO TPaHCIIOPTa, HAPYIIEeHHIO
HOPMaJ/IbHOU J1eSITeJIbHOCTH 3HaUMTE/IBHOI0 KOJIMYeCTBa FOPOJCKUX U CeJIbCKUX JKUTesen

+Bce ocTanbHbIe 371€KTPONPUEMHUKH, He TIOAXOSIIYe 10/, OTpe/ie/ieHusl KaTerOpui

Hert npaBuibHOrO OTBETa

O/IeKTPONMeMHMKH KaKO#l KaTeropuu /0/DKHBI 00ecreunBaThCA 3J1eKTPO3Heprueil oT JBYyX
He3aBHCHMMBIX B3aMMHO pe3epBHPYHINMX HCTOYHUKOB TNHUTaHUA, M IepepbiB  HX
1eKTPOCHa0)KeHUsl MPY HapyLIeHUH 3JIEKTPOCHA0)KeHHs OT OJHOr0 W3 MCTOYHHUKOB NMHUTAHUS
MOJKeT OBITH JIONYIIeH JIMIIb Ha BpeMsi aBTOMAaTHYeCKOr0 BOCCTAHOB/ICHUSI MUTAHUSA?
+32eKTporipueMHUKH | KaTeropumn

OnexktponpueMHuku II kateropuu

Bce oTBeThI BepHbI

OnexktponpueMHUkH III kareropuu

J/IeKTponpHeMHHKH KaKo# KaTeropuu peKoMeH/[yeTcsi 00ecreunBaTh Y1eKTPO3Hepruei oT AByX
He3aBHCHMMBIX B3aMMHO  pe3epBHPYKINMX HCTOYHUKOB IHMTAaHUMA IIPM  HapyLIeHHH
1eKTPOCHA0)KeHUs1 OT OJHOr0 W3 HCTOYHMKOB THUTaHUSA [JONMYCTHUMbI TepepbIBbI
3/1eKTPOCHa0)KeHNs1 Ha BpeMsi, He00X0/juMoe /151 BK/IIOUeHHsI Pe3ePBHOr0 MUTAHUS JeiCTBUAMH
AEXYPHOT'0 IepCOHAa/Ia WM BbIe3JHOI onepaTUBHON Opuraapi?

OnexkTponpueMHUKH I Kkareropuu

+3OnektporipueMHUKHM 11 kKaTeropuun

Bce oTBeThI BepHEI

AnektpornpueMHuku 111 kateropuu

JneKkTpocHa0)KeHHe ITeKTPONPHEMHUKOB KAaKOW KaTeropuM MOXXeT BBINIOHSATHCSA OT OJHOTrO0
HCTOYHMKA MHUTAHUS NMPH YCJIOBHH, YTO MepepbIBbI 3JIeKTPOCHAO)KeHHUsl, Heo0XoJuMble [Jisi
PEMOHTA WM 3aMeHbI OBPEX/IeHHOI'0 3JIEMEHTa CHCTEMbI 3/IEKTPOCHA0)KeHHs1, He MPeBbIaT 1
CyTOK?

OnekTponpueMHUKH I Kkareropuu

AnekTpornpueMHuku Il kareropuu

Bce oTBeThI BepHbI

+3OnektporipuemMHuKH I11 kaTeropuun

Oco0as rpynma 31KTPONPHeMHHKOB — 3T0

ONeKTPONPUEMHUKH, TiepephIB 3/1IeKTPOCHA0XKeHHsI KOTOPBIX MOXKeT IOB/eYb 3a CO00M: OrmacHOCTb /st
JKU3HU JIIOZIeld, 3HAUMTE/IbHBIA yIepd HapOAHOMY XO3SIMCTBY; TOBPEX/EHHe OPOTrOCTOSIIEro
OCHOBHOTO 000pYZIOBaHUs U T.J.

OJIeKTPOTIPUEMHUKH, TePePLIB 3JIeKTPOCHAOKeHHsI KOTOPBIX TPHUBOAUT K MacCOBOMY HEZOOTITYCKY
TIPOAYKLIMHM, MaCCOBBIM MPOCTOSIM PabounX, MeXaHM3MOB U MPOMBIIIIEHHOTO TPaHCIIOPTa, HAPYIIeHHIO
HOPMaJ/IbHOU J1eSITeJIbHOCTH 3HAUMTE/TBHOI0 KOJIMYeCTBa FOPOJCKUX U CeJIbCKUX JKUTesen

Bce octanbHbIe 371eKTPONPUEMHUKH, He OAXOASIIMeE TI0/] OTpefie/ieHus1 KaTeropyui

+Het npaBubHOrO OTBETA
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O KakoH KaTeropuM 3/1eKTPONPHEMHHUKOB H/EeT peub: OecrepefoiiHas padoTbl HeoOxoauMa JJist
0e3aBapMiiHOTO OCTAaHOBA MPOM3BOACTBA C LeJbI0 NPeJOTBPAIeHHs Yrpo3bl JKU3HH JIIOfIeH,
B3PbIBOB, MI0)KapOB U NMOBPEXX/|eHHUsI I0POroCTOSALIEero 0CHOBHOT0 000pyA0BaHUs
OsekTporpueMHUKM | Kateropuu

AnekTpornpueMHuku II kareropuu
+3OnekTponpreMHUKH | KaTeropuu, 0co00¥ rpymIibl
AnektpornpueMHuku 111 kateropuu

JIN)

IMUTaHUA

3/IeKTPOCHA0KeHHs1 0C000i TrpymHmbI
npe/yCMaTpHBaThCA
+/I0TIO/THUTENbHbIE THWTAHWS OT TPEThEro He3aBMCHMOTO B3aMMHO pPe3epBHPYIOLIEr0 MCTOYHHKA

JIEKTPONIPUEMHHUKOB I KdTeropum JA0/DKHbBI

HonycTrMbie TepepbIBbI 3/IEKTPOCHAOKEHUST Ha BpeMsi, HeoOXOAuMOe [Jisi BK/IIOUEHHUS] Pe3epPBHOr0
TTUTAHUS eWCTBUSIMU JIeKyPHOTO TIepCOHAa WX BbI€3THOU OIepaTUBHOW OpUTa/ibl
[TepeprIBbI 3/1eKTPOCHAOKEHUS], HEOOXOJUMBIE /I/ISI PEMOHTA WM 3aMeHbI TIOBPEX/IEHHOTO 3/ieMeHTa
CHICTEMBI 3/IEKTPOCHAOXKEHHs1, He TIPEBBIIAOT 1 CYTOK.
Het npaBuibHOTO OTBeTa
Kakyo posib urpaer 3jieKTpudecKasi JHeprus?

Postb yHUBEpCa/bHOM 3HEPTUH, KOTOpasi yAo0Ha Jjis IanbHUX Tiepeau
DNeKTPOIHEPTUIO JIETKO IPOOUTEH TI0 OTZe/TbHBIM MTOTPEOUTESIM
DJIeKTPO3HEPTHsi TIPU MOMOILIY CPAaBHUTE/ILHO HEC/IOXHBIX YCTPOMCTB MPeobpa3yeTcsi B HY>KHbIE BU/IbI

SHEPrur
+Bce 0TBeTHI BepHbI

Ta6ymmra 11 — Kpurepuu oueHKH c)opMHPOBAaHHOCTH KOMITETeHI[UH

Kop n Kpurepuu oieHnBaHUs C()OPMUPOBAHHOCTH KOMITeTEHLIMU
HavMeHOBaHue (4acTy KOMIeETeHLMK)
VH/MKaTopa Ha 6a30BOM ypOBHe Ha IOBBILIEHHOM YPOBHe
JOCTIKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe
KOMITeTeHLIUH «y[IOBJIETBOPUTETLHO» «XOPOLIO» «OTITUYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIMH) MakcHUMasibHOro 6aznna |  MakcMMasbHOro 6asia MakcHUMasbHoro 6asia
OIIK-1.1. CryzeHT obnazaer CrygenT xopolo 3HaeT | CTy/leHT [oKa3bIBaeT
BrisaBrenue U | 00IIMMU CBe/leHUSIMU ob1iue cBesieHUst 00 riyb6okoe 3HaHUe
K1accuduKanus 00 3meKkTpocHabKeHnu | 371eKTPOCHA0KeHNN cBeZieHui 00
(bu3nyecKnx W | 3/laHUI CTPOUTE/IBHBIX | 3[,aHUN CTPOUTE/IBHBIX 3J/1eKTPOCHa0KeHUU
XUMUYECKUX T7I0IAZI0K U T/I0IIAJI0K 1 HaCeIeHHBIX | 3/laHUM CTPOUTEIbHbIX
TNIPOLIeCCOB, HaceJIeHHbIX MecCT, MECT; 3HaeT, KaK I/IOILAZI0K U

MpOTeKawIlMXx  Ha
00BeKTe
ripoeccroHaNbHOM
JiesiTeNTbHOCTH;
OIIK-1.2.
Ornpegenenuve
XapaKTepUCTUK
(dbu3myeckoro
nporiecca
(sBNEHUSN),
XapaKTepHOro  /Jisi
00BEeKTOB
ripoeccroHaNbHOM
JesiTe/TbHOCTH,  Ha
OCHOBE

3HaeT Ha 6a30BOM
YPOBHe KakK BbISIB/IITh U
K/1accuUIMpOBaTh
(dbusuyeckue u
XUMUUECKHe TTPOI[eCChI,
MIPOTeKarIIMX Ha
00BeKTe
ripodeccuoHaIbHOM
J1esiTeIbHOCTH; YMeeT
oripejieNiATh
XapaKTePUCTUKH
¢busnyeckoro rnpotecca
(sBneHUsN),
XapaKTepHOro st
00BEKTOB

BBISIBJIAT U
K/1aCCU(UIIMPOBATh
¢usnyeckue u
XUMUYeCKHe TTPOLeCChl,
TPOTEKAIIIUX Ha
o0BexTe
ripoeccroHaNbHON
JesiTeTbHOCTH; yMeeT
orpeziensTh
XapaKTepUCTUKU
¢u3nyeckoro npotiecca
(sBneHus1), XapaKTepHOTO
Jl1s1 0OOBEKTOB
ripodeccoHa/IbHOM
JlesITeJIbHOCTH, HA OCHOBE

HaceJIeHHBbIX MEeCT;
yMeeT BbISIB/ISITb U
K/1accuUIMPOBaTh
(dusuyeckue u
XUMUYeCKHe MpoLiecChl,
MPOTeKarIIMX Ha
oObekTe
ripodeccuoHaIbHOU
J1esiTeIbHOCTH; YMeeT
oripejieNiATh
XapaKTepUCTUKU
¢dusnyeckoro rnpoiecca
(sBNeHUSN),
XapaKTepHOro st
00BbeKTOB
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TEeOpPeTUYeCKOro
(5KCriepuMeHTanbHO
r0) UCCJIeJOBaHuSI;
OIlK-1.4.
IIpencraBnenve
0a30BbIX JUTST
ripodeccuoHaIbHOM
cdepbl dU3NUECKUX
TMpPOLIeCCOB "
SIBIEHUA B  BUZE
MaTemMaThuuecKoro(u
X) ypaBHeHUsI(1);
OITK-1.5. Beibop
0a30BbIX
(hu3nYecKux u
XUMUYECKUX

ripodeccuoHaIbHOM
JlesITe/IbHOCTH, Ha
OCHOBe TeOPeTUYeCKOTo
(5KCriepuMeHTanbHOr0)
HCCIIeIoBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
JLst IpoeccoHaIbHOM
cdepsl pusnyeckue
TIPOLIECCHI U SIBJIEHHS B
BUJIE
MareMaThuecKoro(ux)
ypaBHeHUs(11);
BbIOMpaTh 6a30BbIe
¢busnyeckue u
XUMUYeCKHe 3aKOHbI
JJ1s pellieHust 3aiau

TeopeTUYeCcKoro
(3KCrepuMeHTaNIbHOTO)
WCCIIeIOBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
J71s1 IpoeCcCUOHATbHOM
cdepsl prznueckue
TIPOLIeCCHI U SIBJIEHUS B
BU/JE
MaTeMaTHh4yecKoro(1x)
ypaBHeHWsI(i1); BBIOUpATh
6a3oBble (u3UUecKue U
XUMUYECKHUe 3aKOHBI /151
peleHUs 3aJau
ripoeccCroHaNbHON
JiesITelTbHOCTU

ripodeccuoHaIbHOU
JlesITe/TIbHOCTH, Ha
OCHOBe TeOPeTUYeCKOro
(5KCriepuMeHTanbHOr0)
HCCIIeIoBaHMS;
TIpe/ICTaB/IsATh Oa30BbIe
JLst IpoeccCoHaIbHOM
cdepsl ¢pusnyeckue
TIPOLIECCHI U SIBJIEHHS B
BUJIE
MaTeMaThuecKoro(1x)
ypaBHeHUs(11);
BbIOMpaTh 6a30BbIe
¢busnyeckue u
XUMHYeCKUe 3aKOHbI /IS
pelLleHus 3aiau

3aKOHOB 1151 ripodeccuoHaIbHOM ripodeccuoHaIbHOM
pelilieHusi 3a7jau J1esiTeIbHOCTH JlesiTeIbHOCTH
ripodeccuoHaIbHOM

J1esiTeIbHOCTH

2 OHEHNBAHUE INTMCBbMEHHBIX PABOT CTYJEHTOB,

PEI'VTAMEHTHUPYEMbBIX YYEBHBIM IVTAHOM

IMTucbMeHHble pabombl He npedycMOmMpeHbl yUeOHbIM N/IAHOM.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUA

CDOPM& HpOME)KYTOqHOﬁ dTTeCTaljyH 110 JUCLUIVIMHE 3K3dMEH.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA [JIA ITPOBEPKH

CO®OPMUPOBAHHOCTU KOMITETEHLIUIA

OIIK-1. CriocobeH pemath 3afaud NPo(eCcCHOHA/IBHON [|eATe/IbHOCTH Ha OCHOBE
HCI0/Ib30BaHNs TeOpeTHYeCKNX U MPaKTHUeCKHX OCHOB eCTeCTBEHHBIX U TeXHHYEeCKHUX HaykK, a
TAaK)Ke MaTeMaTU4eCcKoro anmapara.

Bbibepume npasus/ibHbIll 6apUAHmM omeema

1. Eciu Bce pe3uCTOpbI HMEKT 0JMHAKOBOe conpoTuBiaenue R=20 Om
TO IKBUBA/ICHTHOE CONPOTHUB/IEHHE [leNy PaBHO:

10 Om
+20 Om
50mM
40 OMm
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Jatime pazeepHymbiii omeem Ha 80nNPoc

2. CoOpana memb M3 HMCTOYHHKA TOKa, amMmepMerpa M Jiamnbl. UTo Oyaer ¢ mokKa3saHmeMm
aMIepMeTpa, eC/iM B [jellb BK/IIOYHUTh M10C/1eJ0BaTe/IbHO elle TaKylo JKe JlaMIly?
IIpasunbHblli omeem: MOKa3aHue aMIlepMeTpa YMEHbBIINTCS, TaK KaK COTIPOTUBI/IEHUE LIeMH BO3pacTeT.

3. B menu U3 MCTOYHMKA TOKA, aMIepMeTpa U JIaMIbl Mapa/ule/ibHO JlamMIle MOJAK/IIYAT elle
0JHYy, 00/713/Jal0I[yl0 TaKUM )Keé CONMpPOTHUB/ieHHeM. V3MeHUTCH /M NPH 3TOM TMOKa3aHue
ammnepmerpa?

IIpasunbHbIli Omeem: yBeIMUUTCS B /iBa Pa3a, TakK Kak COMPOTUBJ/IEHUE YMEHBIIIUTCS B /IBa pasa.

4. TTocne 3a)KUTraHUs TIOMHUHECIIEHTHOM JIaMITbl OTK/TIOYW/IM cTapTep. J/lamna 0yer padoraTh
WU [OracHeT?
IIpasunbHbili omgem: namria OyeT paboTaTh, Tak KakK CTapTep HY>XeH TOJIbKO ZIJIsI 3a’KUTaHUSI JIaMTIbI.

JonoaxHume

5. TemnoBoM pacuenure/lb B aBTOMAaTHUECKHUX BbBIK/IKYATENAX CAY)XUT [JIA OTK/IHYeHHs
3/IeKTPUYECKOM 1jenu pH .

IIpasunbHbili omeem: yBeMUeHUU TOKA CBePX HOMUHALHOTO.

OkoHuaTenbHble pe3yabTaThl 00yueHus: ((pOpPMUpPOBaHUS KOMIIETEHLMI) OIpeessitoTCs
TI0CPeZICTBOM TiepeBo/ia 6aioB, HAOPAHHBIX CTYAEHTOM B MPOLIECCe OCBOEHUS JUCLUTIIHBI, B OL[eHKU:

— 0a3oBblii  ypoBeHb C(OPMUPOBAHHOCTU KOMIIETEHLIMA CUMTAeTCsl J[JOCTUTHYThIM, €C/H
pe3y/bTaT 00yueHUsI COOTBETCTBYET OI[eHKE «Y/I0B/IETBOPUTEBHO» (50-64 peHTHHIOBBIX OasioB);

— MOBBILIEHHBIM YPOBeHb C()OPMUPOBAHHOCTU KOMIIETEHLUM CUMTAeTCsl [JOCTUTHYTBIM, eC/Id
pe3ysibTaT 00yueHHs] COOTBETCTBYET OLleHKaM «XOpoiio» (65-85 peHTUHTOBBIX 0asyioB) M «OTIAYHO»
(86-100 pelATHHTOBBLIX OaslioB).

4 TIOPAZIOK ITPOBEJEHVS IOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIITUA

cI)O];)Mél HpOME)KYTOqHOﬁ dTTeCTaljyu 110 JUCLUIJIMHE 3K3dMEH.

@OH/| OLIEHOUHBbIX CpPeJCTB [/ TPOBeJEeHUs T[IOBTOPHOW IIPOMEXYTOUHOM aTTecTaluu
dhopMHUpyeTcsi U3 UKc/ia OLIEHOUHBIX CPe/ICTB TI0 TeMaM, KOTOPbie He OCBOEHbI CTYZIeHTOM.

IpumeuaHue:

IoroHUTeIbHBIE KOHTPOJIbHBIE UCITBITAaHUS TIPOBOASITCS /IS CTY/I€eHTOB, HabpaBuux meHee 50
0aoB (B cooTBeTCTBUM C «[l0/I0)KEHEM O MOJYJIbHO-PeATUHIOBOM CUCTEME).
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Ta6smia 12 — Kpurepuu oueHKH c)opMHUPOBAaHHOCTH KOMITETeHI[UH

Kog v HaiMeHOBaHUe WHAUKATOpa
JIOCTVD>KEeHUST KOMITeTeHLIH
(4acTH KOMITeTEeHLIUM)

KpuTepuu otieHrBaHus chOPMUPOBAHHOCTH
KOMITeTeHI U
(4acTy KOMITETEeHLIMM)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OL|€HKE «y/0B/IETBOPUTEIbHO»
50-64% oT MakcuMasbHOro Oasia

OIIK-1.1. BeigBneHne U Kaaccupukalys
¢u3MYeCKUX ¥ XUMMUECKUX IpPOLIeCCOB,

MpPOTEKAaLX Ha o0BexTe
rpoecCcroHaNbHOM [1eTeNbHOCTH;

OIIK-1.2. OmnpegeneHue XapakTepPUCTUK
(dbu3myeckoro ripoiiecca (sBneHuUsN),
XapaKTepHOro IS 00BEeKTOB
npoecCHOHaNbHON  JIeATeIbHOCTH,  Ha
OCHOBe TeOpeTUYeCKOro

(9KCIIepUMEeHTATbHOT0) UCC/IeZIOBAHUS,

OITIK-1.4. TIpexacraBneHwe 0a30BBIX [JIs
rpodeccuoHanbHOM  cepbl  (GU3MUYECKUX
TMPOL[eCCOB 51 SIBJIEHUU B BUZIE
MaTeMaThueCcKoro(ux) ypaBHeHUsi(1);

OTIIK-1.5. Beibop 6a30BbIx (r3UyYecKUx |
XAMUYEeCKHUX 3aKOHOB [/Isl DellleHHsl 3afiau
npodeCCHOHATbHOM [1esITe/TbHOCTH

CTyJeHT BraJieeT MaTepuaioM I0 TeMaM AUCLIATUIAHEI
Ha 6a30BOM ypoBHe; 00/1a/laeT OCHOBHBIMH CBeZIeHUSIMU
00 2/1eKTpHUYeCKUX LeTisiX, TpaHCpopmaTopax,
ACMHXPOHHBIX MaIlIMHAX, arrapaTax yrpaBieHUs U
3alUTBI, 1eKTPUUECKUX MallliHaX; 00/1ajaeT o0IUMuy
CBe/IeHUSIMH 00 3/1eKTPOCHA0KeHUH 3JJaHUi
CTPOUTENTbHBIX TI/IOL[A/IOK U Hace/leHHBIX MeCT, 3HaeT,
KaK BBISIB/IATh U KJIaCCUPUIIMPOBaThL pU3nUecKue u
XUMUYeCKHe TTPOLeCcChl, TPOTeKarIUX Ha 00beKTe
npo¢eCcCOHa/NBLHOM JIeATeIbHOCTH; YMeeT ONpeZesisiTh
XapaKTepUCTUKU (pr3ruecKoro mpotiecca (SBjeHus),
XapaKTePHOTO AJis1 00BeKTOB MpogecCHoHaNTbHON
JlesiTeJTbHOCTH, Ha OCHOBE TeOPeTHUeCKOTo
(9KCTieprMeHTaIbHOT0) UCC/IeIOBaHus; TIPe/ICTaBISTh
6a3oBbie /y1s1 TpodheccHoHaTEHOM cephl hr3rUecKue
TMPOLIeCChI U SIBJIEHUS B BUJe MaTeMaTUUeCKOro(1x)
ypaBHeHUs1(11); BBIOMpaTh Oa30BbIe (hH3NUeCKUe U
XUMUUeCKUe 3aKOHBI /IJIsl pellieHus 3aiau
nipodeccroHaTbHOM /1eATeTbHOCTH
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