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ITacnopT )oHAA OLIEHOUHBIX CPE/ICTB

Tabmwmma 1
dopmupyemble OueHouHbIe
Moy/ib AUCLUTITAHBI KOMIIeTeHLIUU Marepuasbl KonunuectBo
WU UX YacTH Y CpejCTBa
OCHOBHBIE MIOHATHSI 00 3/IEKTPUUECKIX
P TCk 30
Henax C6 21
AHanu3 u pacyeT olHO(a3HbIX
. OIIK-1. CriocobeH TC 39
3JIEKTPUUECKHUX Lieren K
pellaTh 3a7jaun
MarHuTHbIe ey ripoeccroHaNbHOM
i pod TCk 20
JlessTeJIbHOCTH Ha
TpexdasHbie rernu OCHOBe HCII0/Ib30BaAHNU TCk 33
TeopeTUUeCKuX U
ACUHXPOHHbBIE MalllMHbI P TCk 49
MpaKTUUeCKUX OCHOB c6 18
TpauchopMaTopbl eCTeCTBeHHLBIX U
pancopmatop TCk 40
TeXHUUeCKHX HayK, a
O/eKTpruuecKre u3MepeHust TaKIKe TCk 20
MaTeMaTUueCcKoro
Anmnapars! yripaB/eHusl ¥ 3al{AThbl anmapara TCk 20
Co6 10
OnekTpocHabKeHUe 3[jaHUH,
TPOUTEBHBIX 1 KU
CTpouTeN JIOLazl0 TCxk 21

HacCeJiIeHHbIX MeCT




1 ODEHOYHBIE MATEPUAJIbI, HEOBXOJMNMBbIE

JIUIA OLIEHKY 3HAHWI, YMEHHNY 11 HABBIKOB JJEATE/IBHOCTH

B ITPOIECCE OCBOEHUSA JUCIUILI/IMHBI

Tabmura 2 — ®opMupyeMbie KOMIETeHLIUN

OrneHOYHbIE

Koj v HaMeHOBaHMe Ko v HaMeHOBaHMe UHUKATOPA [JOCTY)KEHUSI MATEDHALL
KOMIIeTeHI1H KOMIIeTeHIH (LIEICTI/I KOMHETQHL{I/II/I) p

Y Cpe/iCTBa
1 2 3

OIIK-1. Ciocoben
pelliaTh 3a7jaun
ripodeccroHaTbHOM
JlesiTeIbHOCTH Ha
OCHOBe
WCTI0/Tb30BaHUs
TeOpeTUYeCKUX U
MPAKTUYECKUX OCHOB
€CTeCTBEHHBIX U
TeXHUYECKHX HayK, a
TaKKe
MaTeMaTH4eCKOTro
amrapara

Mogayns 1.

OCHOBHbIE IIOHATHA 00 JIEKTPHUYECKHX Henax

OIIK-1.1. BeisBnenue u Kiaaccuukaiuss (QuUadyeckKux u
XUMHUECKUX TIPOLIeCCOB, TMPOTEKAlOUMX Ha 00bekTe
ripoheCcCUOHANBHON /1eATeTbHOCTH;

OIIK-1.2. OmpepeneHne XapaKTepUCTUK  (U3UUECKOTO
nporiecca  (sIBleHWsI), XapaKTePHOTO /st  OOBEKTOB
nipodecCHOHaNBHON JesiTelIbHOCTH, Ha OCHOBe
TeopeTHUecKoro (3KCrepruMeHTalbHOT0) UCC/IeJOBaHKS;
OTIIK-1.4. TIpencraBnenye 6a30BBIX /71t TPOGhECCUOHATEHON
chepel  (U3NUECKUX TIPOLIECCOB M sIBJIEHWHA B BUJE
MaTemMaTUyeckoro(Vx) ypaBHeHUs(1);

OIIK-1.5. Bbibop 6a30BbIX GHU3NUECKUX W XUMHUYECKHX
3aKOHOB  [i/I  pellieHWs 33jad  MpodeccOHaIBHOM
JesiTeNIbHOCTH

TectupoBanue

CobecezioBaHue

Mopayns 2.

AHa/u3 ¥ pacuet oAHO(A3HBIX YIEKTPUUECKHUX Ijenei

OIIK-1.1. BoisiBnenwe u kiaccupukanus (U3NYeCKUX U
XUMHUECKUX TPOLIeCCOB, TMpPOTEKAIUMX Ha 00bekTe
ripodeccroHaNbHOMN /1eATeNbHOCTH;

OIIK-1.2. OmnpepeneHrie XapakTepUCTUK  (U3UUECKOTO
mporiecca  (sIB/IeHMsI), XapaKTePHOTO [  OOBEKTOB
ripodeccruoHanbHOMN JlesiTe/TbHOCTH, Ha OCHOBe
TeOpeTHUUeCcKoro (3KCrepruMeHTalbHOT0) UCC/Ie[lOBaHuS;
OIIK-1.4. TIpeacraBneHye 6a30BbIX /15 IPOdeccroHaTBHOM
chepel  GU3NUECKUX TIPOLIECCOB M sIBJIeHWHA B BUJE
MaTeMaTUueckoro(1x) ypaBHeHUsI(i1);

OTIK-1.5. Beibop 06a30BbIX (U3MUECKUX W XUMHUECKUX
3aKOHOB  [i/Is  pellieHWs 33jad  MpodecCcOHaTBHOM
JesiTe/IbHOCTH

TectupoBanue

Mopysb 3.
MarHuTHBI€ I[enH

OTIK-1.1. BoisiBnenwe u kiaaccubukanus (U3NYeCKUX U
XUMHUECKUX TIPOLIeCCOB, TMPOTeKaloUMX Ha 00bekTe
ripodecCcoOHANMBbHOMN /1eATebHOCTH;

OIIK-1.2. OmpepeneHre  XapaKTEPUCTHK  (U3NUECKOTO
nporiecca  (sIB/IeHWsI), XapaKTePHOTO /i  OOBEKTOB
ripodeccruoHanbHOMN JlesiTeTbHOCTH, Ha OCHOBe
TeOpeTHUeCKOro (3KCIepUMeHTaIbHOT0) UCCIIe[j0BaHuS;
OIIK-1.4. TIpeacraBnienre 6a30BbIX [jisi TIPOdeCcCHoHaTbHOM
chepbl  GU3NUECKMX TIPOL[ECCOB W SIBEHUM B BUJE
MaTemMaThUueckoro(rx) ypaBHeHUsI(i);

OTIK-1.5. Bbibop 6a30BbiXx ¢HU3NUECKUX W XUMHUYECKUX
3aKOHOB  [iI1  pellleHWss  3ajad  npodeccroHaTbHOM
JesiTe/IbHOCTH

TectupoBaHue




OIIK-1. Ciocoben
pelliaTh 3a7jaun
ripodeccruoHaIbHOM
JlesiTeIbHOCTH Ha
OCHOBe
HCII0JIb30BaHUS
TeOPeTUYeCKUX U
MPaKTUYeCKUX OCHOB
eCTeCTBeHHbIX U
TeXHUUeCKUX HayK, a
TaKXKe
MaTeMaTUueCKoro
arrapara

Mopyas 4.
Tpexda3zHble nenu

OIIK-1.1. BeisBnenwe u Kiaaccuukaiuss (QuUadyeckKux u
XUMAYEeCKUX TIPOLIECCOB, TIPOTEKAIOIIUX Ha 00bekTe
rpoecCcHOHaTBHOMN /IeATeTbHOCTH;

OIIK-1.2. OmpepeneHrie  XapaKTePUCTHK  (HU3MUECKOTO
nporiecca  (sIBleHWs), XapaKTePHOTO /A  OOLEKTOB
npo¢eccroHaMbHON [lesITeJIbHOCTH, Ha OCHOBe
TeopeTHYecKoro (3KCIeprMeHTalbHOI0) UCC/Ie0BaHuS;
OIIK-1.4. TIpeacraBneHue 6a30BBIX /151 TTPOGECCUOHATLHOU
chepsl Gdu3MUECKMX TIPOLIECCOB U SIBJIEHMM B  BuUje
MaTemMaTUyecKoro(Mx) ypaBHeHUs(1);

OIIK-1.5. Bbibop 6a30BbIX GHU3MUECKUX W XUMHYECKHX
3aKOHOB  [i/I8  pellleHus  3ajay  TpodeccroHanbHON
JlesITeIbHOCTH

TectupoBanue

Mopyas 5.
ACHHXPOHHBIE MAaIlIUHBI

OIIK-1.1. BrisBneHue u kKnaccudukauys (GU3NUeckKux U
XUMHUECKUX TPOLIeCCOB, TMPOTEKAIUMX Ha 00bekTe
ripoheCcCUOHANBHON /1eATeTbHOCTH;

OIIK-1.2. OmpepeneHre XapaKTepUCTUK  (U3UUECKOTO
nporiecca  (sIB/IeHMsI), XapaKTePHOTO s  OObEKTOB
nipodecCHOHaNBbHON JesITelTbHOCTH, Ha OCHOBe
TeopeTHUeCcKoro (3KCrepruMeHTalbHOT0) UCC/Ie[lOBaHuS;
OTIK-1.4. TIpencraBienye 6a30BBIX /1St TPOGhECCUOHATEHON
chepel  GU3NUECKUX TIPOLIECCOB M sIBJIeHWHA B  BUE
MaTeMaTUueckoro(1x) ypaBHeHUsi(i1);

OTIK-1.5. Bbibop 6a30BbIX GHU3NUECKUX W XUMHUYECKHX
3aKOHOB  [i/I  pellieHWs  33jad  MpodecCcOHaIBHOM
JesiTelTbHOCTH

TectupoBanue

CobeceznioBaHue

Mopayns 6.
TpanchopmaTopsl

OIIK-1.1. BoisiBnenwe u kiaccupukanus (U3NYeCKUX U
XUMHUECKUX TPOLIeCCOB, TMPOTEKAlUMX Ha 00bekTe
ripodeccroHaNbHOMN /1eATeNbHOCTHY;

OIIK-1.2. OmpepeneHrie  XapaKTePUCTHK  (U3NUECKOTO
mporiecca  (SIB/IeHMsI), XapaKTePHOTO s  OObEKTOB
ripodeccroHaMbHOMN JlesiTeTbHOCTH, Ha OCHOBe
TeOpPeTHUUeCKOro (IKCIepUMeHTaIbHOT0) UCC/Ie[lOBaHuS;
OTIIK-1.4. TIpeacraBnenye 6a30BbIX 15 TPO(eCcCroHaTBHOM
chepbl  GU3NUECKMX TIPOL[ECCOB W SIBIEHUM B  BU/JlE
MaTeMaThUueckoro(1x) ypaBHeHUsI(i1);

OIIK-1.5. Buibop 6a30BbIX ¢HU3MUECKUX W XUMHUYECKHX
3aKOHOB  [i/i  pelieHus  337ad  MnpodeccoHaIbHOM
JesiTeNIbHOCTH

TectupoBanue




1 2 3
Mogpayns 7.
JJIeKTpUYeCKHe H3MepeHus:

OIIK-1.1. BeisBnenwe u Kiaaccuukaiuss (QuUadyeckKux u
XUMHUECKUX TIPOLIeCCOB, IpOTeKalolMX Ha 00bekTe
rpoeccroHaTBHOMN /IeATeNbHOCTH;
OIIK-1.2. OmpepeneHrie  XapaKTePUCTHK  (HU3MUECKOTO
npoijecca  (sB/eHUs), XapaKTepHOro /s  0OBbEeKTOB
npo¢eccroHaMbHON JesITeNIbHOCTH, Ha OCHOBe
TeopPeTHYecKoro (3KCIeprMeHTalbHOI0) UCC/Iei0BaHNS; TectupoBaHue
OIIK-1.4. TIpeactaBneHue 6a30BbIX AJ1s1 TPOGECCHOHATBHON
chepsl GuU3MUECKMX TIPOLIECCOB U SIBJIeHMM B BuUje
MaTemMaTUyecKoro(Mx) ypaBHeHUs(1);
OTIK-1.5. Bbibop 6a30BbIX GHU3MUECKUX W XUMHYECKHX
3aKOHOB  [I/I8  pellleHuss  3aja4y  rpodeccuoHanbHON
JesiTe/IbHOCTH

OIIK-1. CriocoGen Moay 8.

Annaparsl ynpas/jieHHs M 3al{UThI
PeLlaTh 3ajatn . | OIK-1.1. BoisiBnenne W Knaccudukaius ¢uUsddeckux u TecTupoBaHue

npocgeccroHambHON XUMHUECKUX TPOLIeCCOB, TMPOTEKAIUMX Ha 00bekTe

AEATE/IbHOCTH Ha npo¢eCCHOHABLHOM [1eITeNbHOCTH;

OCHOBE OTIK-1.2. OripefiesieHie  XapaKTEPUCTHK  (HU3UUECKOTO
UCTIO/Ib30BaHUA nporiecca  (sBleHMs)), XapaKTepHOro [ysi  OObeKTOB
TeOpeTUyYeCcKux 1 nipodecCHOHaNBbHON JesiTelTbHOCTH, Ha OCHOBe

MPAKTHUYECKUX OCHOB | TEOPETHUUECKOTO (sKCrIepuMeHTabHOT0) UCC/Ie/OBaHMS;
eCTeCTBEeHHBIX 1 OTIK-1.4. TIpencraBienye 6a30BBIX /1St TPOGhECCUOHATEHON CobecepoBatie
TEXHUUECKHX HayK, a chepel  GU3NUECKUX TIPOLIECCOB M sIBJIeHWHA B  BUE
TaKoKe MaTeMaThueckoro(1x) ypaBHeHUsI(i1);
OTIK-1.5. Bbibop 6a30BbIX GHU3NUECKUX W XUMHUYECKHX
MaTeMaTUueCKOoro o
3aKOHOB  [ijI  pelieHus 3a7ad  npodeccroHaIbHON
arrapara
JesiTelTbHOCTH

Mogayns 9.
JeKTpocHab)KeHHe 3/[aHHH, CTPOUTETBHBIX IUIOIAA0K

M HaCe/IEeHHBbIX MeCT

OIIK-1.1. BoisiBnenwe u kiaccupukanus (U3NYeCKUX U
XUMHUECKUX TPOLIeCCOB, TMPOTEKAIUMX Ha 00bekTe
ripodeccroHaNbHOMN /1eATeNbHOCTH;

OIIK-1.2. OmpepeneHrie  XapaKTePUCTHK  (DU3NUECKOTO
mporiecca  (SIB/IeHMsI), XapaKTePHOTO s  OObEKTOB
ripodeccruoHambHOMN JlesiTeTbHOCTH, Ha OCHOBe
TeOpeTHUUeCKOro (IKCIepUMeHTaIbHOT0) UCC/Ie[l0BaHuS;
OTIK-1.4. TIpeacraBnenye 6a30BbIX /15 IPOdeccroHaTbHOM
chepbl  ¢GU3NUECKUX TIPOL[ECCOB W SIBIEHUM B BUJE
MaTeMaThuueckoro(rx) ypaBHeHUsI(i1);

OIIK-1.5. Buibop 6a30BbIX ¢HU3NUECKUX W XUMHAYECKHX
3aKOHOB  [ii  pelieHus  33jad  MpodeccoHaIbHOM
JesiTeNIbHOCTH

TectupoBanue




OueHouHbIe MaTepHa/ibl U CPeACTBA /I/Ifl MPOBEPKU
¢()opMHUPOBAHHOCTH KOMIIETeHLIUH

Mopayns 1. OcHOBHBIE IOHATHSA 00 3/IEKTPHYECKHX IeNAX
@oH/| TeCTOBBIX 3ajaHUH

Bbibepume 00uH npasu/bHbIll 6APUAHM U HAXCMUMe KHONKY «/[anee»

J/IeKTpu4yecKas 1ensb - 3T0

YcrpotictBo A usmepenus J/C

['padmueckoe n3o00pakeHUe 37EKTPUUECKOM LIeTNH, MOKa3bIBarolee MOPSAOK U XapakTep COeAWHEeHUe
3/1eMEHTOB

YnopsiioueHHOe ABW)KeHHe 3apsDKeHHBIX YacTHl] B TIPOBOJHUKE

+COBOKYTIHOCTb ~ OT/Ie/IbHBIX ~ 37IEMEHTOB, COEJUHEHHBIX MeXAy o000l orpeneneHHbIM  00pa3om,
Tpe/iHa3HavYeHHas [yIsl IPOTeKaHMs 3/IEKTPUYeCKOro TOKa

OneKTpUYecKue 1enu 00s13aTe/IbHO CO/iepXKaT

+TO0/MbKO UCTOUHUKH 3/IEKTPOSHEPTUU

To/IbKO aKTUBHBIE COMPOTUB/IEHUS

VICTOYHUKY 3/IEKTPOIHEPTHUH U aKTUBHOTO COMIPOTUBJ/IEHUS

VICTOYHUKY 3/1eKTPOSHEPTHUY U UHAYKTUBHOCTU

YuacToK penu, 3ak/II0UEHHBINM MeX/y /JByMsl y3/laMH, Ha NPOTSDKEHHHM KOTOPOro cujia TOKa
HMeeT 0/JHO U TO )Ke 3HaueHHe, Ha3bIBaeTcs

Koutypom

+BeTBb10

Y3nom

I'pacdhom

Touka 3/IeKTPHUYeCKO¥i 1eNH, Tie CoeJHHAETCs 0oJiee ByX MPOBOJAHUKOB, HA3bIBAETCS
KoHTypom

BetBbt0o

+¥Y310m

I'padom

O/eKTpuYecKue ey MOryT ObITh

Pa3BeTB/IeHHBIMU, HePA3BETBIEHHBIMHU

JIMHeMHbIMY, HeJTMHeHHBIMHA

+Pa3BeTB/IeHHBIMU, HePAa3BeTBIeHHbIMH, JIMHEHHBIMU, HEeTUHEWHHBIMU

Het nmpaBunbHOrO OTBETA

Kakoe yCTpOMCTBO MCIO/Ib3yeTCs B 3/1eKTPUYECKHX LensixX /1A 3aliuTbl OT Ieperpy3oK H
KOPOTKHUX 3aMbIKaHUI?

ABTOMAaTUUECKH BBIK/TFOUaTe/Tb

[Ipesoxpanuresib

CrieLinaibHOE 371eKTPOHHOE YCTPOMCTBO

+Bce OoTBeTbI BepHBI

Kakue npudopb1 HCI0/IB3YHOTCS AJIA U3MEPEeHHS YTeKTPHUeCKUX BeTMYUH?
AmMriepMeTphbl, BOJIbTMETPbI, BaTTMETPhI

OmmMmeTpsl, ocLiusuiorpadbl, KOMOMHUPOBaHHbBIE TIPUOOPEI

+Bce oTBeTHI BepHbI

MHororipe/ie/ibHbIe 3/1eKTPOM3MepUTe/TbHbIe PHUOOPEI

ITocToAHHBIN TOK 0003HAYAETCSI CHMBOJIOM

+ «—»

«™»
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HEPEMEHHLIﬁ TOK 0003Ha4aeTcsi CHMBOJIOM
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OpHa 13 Ba)XKHeUIIUX 3a7a4 I[eNy NOCTOAHHOI0 3/IEKTPUUYeCKOro TOKa
+I1epesaua sHeprux Ha OIKHUE U JallbHUE PAaCCTOSHUS

KOHTpOJIL H30J/IA0WHU B 3JIEKTPUYECKUX YCTpOﬁCTBaX

Knaccudukaiiysi npreMHUKOB 3/1eKTPUUeCKOU 11eTu

Bce BapuaHThI BepHbI

3aMKHYTbIN KOHTYP — 3TO

COBOKYNHOCTb yCTPOMCTB, 3/IEMEHTOB, IpeJHa3HAUeHHbIX [/s1 MPOTeKaHWsl 3/eKTPUUeCKOro TOKa,
3/IEKTPOMAarHUTHbIE TIPOIECCHI B KOTOPLIX MOTYT OBITh OIMMCAHBI C TIOMOII[BIO TIOHSITUNA «CHJIa TOKa» U
«HarpspKeHHe»

+JIr000¥ 3aMKHYTBIH My Thb, MPOXO/SIININ TI0 HECKOJIbKMM BETBSIM 3/IEKTPUYECKOU LIeTTH

BuHTOBas, crivpasbHas WM BUHTOCIMpa/bHasl KaTyllKa U3 CBEPHYTOrO U30/IMPOBAHHOIO NPOBOJHUKA,
obmajaroriasi 3HAUMTeTbHON MHAYKTUBHOCTBIO TIPY OTHOCUTETBHO Majiol eMKOCTH ¥ MaJIoM aKTUBHOM
COTIPOTHBJIEHUU

Bce BapuaHThI He BepHbI

BHEKTPI/I'-IECKHH nemnb COCTOMT U3

+O,E[H01"O HJIN HECKOJIBKUX MCTOYHUKOB, OIHOT'O W/IM HECKOJIBKHUX ITPUEMHUKOB, ITPOBOJO0OB
O,E[HOFO WM HECKOJIbBKUX MCTOYHHMKOB, OJIHOTO WJ/IM HECKOJIbKHUX IMPHUEMHHKOB, TIIPOBO/IOB 3dMKHYTOI'O

KOHTypa

O,E[HOI"O HNCTOYHHKA, OJHOT'O WJIN HECKOJIBKUX TIPUEMHHKOB, ITPOBOJ OB

Bce BapuaHThI HeBepHBI

JJ/IeKTpU4yecKas Lenb — 3T0

+VICTOUHUKY 3/IeKTPUUYECKOI Hepruu, coeiMHeHHbIe IPOBO/IaMU C MTOTPeOuTeSIMU

CkansipHasi ¢u3uueckass BelWUMHA, SIB/SIOLIASACS eJUHOM MepoW pas3IWyHbIX ()OPM [IBIKEHUS U
B3aUMO/IEMCTBUSI MaTepuu, Mepoii repexo/ia ABWKeHUs] MaTepuu U3 oJHUX (GopM B Aipyrue

Bce BapyiaHTbI HeBepHbI

Bce BapuaHTBI BepHBI

B Kakux eJUHUI]AX W3MePAETCs CHJIa TOKa?

B
BTt



+A
H
Tok —3T0
+HanpagyieHHOe [BWXeHHe 3apsHKeHHbIX YaCTUL]
BekTopHOe [BMXeHHe 3apsKeHHBIX YaCTUL]
XaoTUUYHO HarpaB/IeHHOE [IBIKeHHe OTPULIaTe/IbHbIX YaCTHL]
Xa0THUYHO HarlpaB/IeHHOEe JIBWKEeHUE M0JI0KUTe/IbHBIX YaCTHL]
B Kakux eUHULIAX U3MePAeTCs CONPOTUBIeHUe?
B
+OMm
H
A
Ec/1 BelMYMHA TOKA C TeUeHHeM BpeMeHeM He U3MeHseTCs, TO ee Be/IMYHUHA ONpeAe/IsaeTcs...
+Y=
Y= Q*t
t
Y: Es
g
Het npaBunbHOro oTBeTa
Kakum cuMB0/10M 0003HaYaeTcsa HanpsHKeHue?
+U
Y
E
R
B kakux eJuHHUIIaX U3MePsieTCA HaNpsHKeHue?
A
Br
+B
[Ta
Yemy paBHa CH/Ia TOKA, €C/IM KOJIMYECTBO 3apsA/A0B, IPOLIeAINX Yepe3 HEKOTOPYH0 MOBepPXHOCTh
3a 2 ceKyH/ibl, paBHo 180?
60
78,4
+90
25
Yto oOpa3yercs B pe3y/ibTaTe JBIWKeHHUS 3aps/i0B B Henu?
+3DJIeKTpUUeCKUM TOK
Harnpsokenue
MoLuHOCTb
PaboTa
UeMy paBHO 3/IEKTPUUeCKOe HanpspkeHUue Mexxay A u B npu pa6ore, coBepiiaeMoi HCTOYHUKOM
9/1C npu nepemMelneHN eJMHUYHOTO MOJIOKUTE/THHOT0 3apsifia u3 A B B, ecsiu pa6ora paBHa 320
JI)K, @ KO/InuecTBO 3/IeKTpruueckoro 3apsjaa 80 Kn?
5
2
+4
8
JJIEKTPO/BIKYILIAsi CU/Ia XapaKTepu3yeT
HanpagneHue fBrKeHHe HOHOB
+CriocoOHOCTh UCTOUHHKA SHEPTHUU CO3/IATh TOK B 3JIEKTPUUECKOM T[eMu
Pa3HOCTH MOTeHL[MaIOB MeX/y MJIaCTHHAMU aKKYMYJ/ISITOPHOM OaTapeu
Het nipaBuibHOro otBera
3akoH /Ixoyns-Jlenna...

+ | A3



PaboTa, mpou3BorMasi ICTOUHHUKOM, paBHa rpou3sBeZieHnto J/C UCTOYHMKA Ha 3apsiji, repeHOCUMBbIi
B LIeNU

Omnpegenset 3aBUCUMOCTE Mexxy D/]C UCTOUHMKA MUTaHWSl U BHYTPEHHUM COTNIPOTUB/IEHHEM
+KommuecTBO TemioThl, BblZe/sieMOe MPOBOAHUKOM C TOKOM, PaBHO TIPOW3BEJEHHIO KBajlpaTa CHUJIbI
TOKa, COMPOTUB/IEHNS NTPOBOJHUKA U BpDEMeHH MPOX0XK/IeHHsI TOKa uepe3 MPOBOJHHK

IlepeBbiii 3akoH Kupxroga ycraHaB/IMBaeT, 4To ajiredpanyeckasi CcyMMa TOKOB B y3Jie

+31 =0

NE

SI=0

i1

Kakoii 3akoH ciegyer u3 TOro (pakra, YTo HHU B OJAHOM Yy3/lé CXeMbl He MPOHCXOJHUT
HAKal/IMBaHUA 3/IEKTPUYECKUX 3apsiioB, T.e. KOJUYECTBO 3apsi/i0B, NPOTeKAINX K Y31y B
e/IMHUI]y BpeMeHH PaBHO KO/IMYeCTBY 3apsA/ioB, MPUTEeKAKIIUX OT y3/1a?

3akoH Oma

+I1epBbIit 3akoH Kupxroda

Bropoii 3akoH Kupxroda

3akoH Oma

Kakoii 3aK0H BbIpakaeT TOT ()aKT, UTO B MOTEHIIHA/ILHOM I10/Ie paboTa CHJI MOoJIs, COBepIIaeMast
npu 00xoje C 3apsA/0M 3aMKHYTOIr0 KOHTypa, paBHa 0?

3akoH Oma

[TepBsIii 3akoH Kupxroda

+Bropoii 3akoH Kupxroda

3akoH Oma

N3 kakoro 3aKoHa C/iefiyeT, YTO MOILHOCTb, OTJaBaeMas HCTOYHMKAMHU MHUTAHHsS, AO/DKHA
PaBHATHCA MOLHOCTH, MOTPe0/11eMOi CONMPOTHB/IEHUSIMA BeTBel ?

3aKoHa COXpaHeHUs1 3JIeKTPUUeCcKoro 3apsijia

3aKOH COXpaHeHUsl HarpsKeHUH

+3aKOH COXpaHeHUsl SHePTruu

3aKOH COXpaHeHUsI UMITyJ/IbCa

KaxkoBa ¢opmy/ia MOIIHOCTH, OTPeO/IsieMOli MPUEMHHUKAMHU W/IH CONIPOTHUBJ/IEHUSIMHM Lienu?

+I“R
I“yR
U°R
w = 2nf
Bonipocsl s cobeceoBaHUsA
1. /I3 KaKuX 3/1eMEeHTOB COCTOUT 3/IeKTprUYecKas Liellb U KAaKOBO UX Ha3HaueHue?
2. YTo Ha3bIBAIOT y3/I0M U BETBBIO 3JIEKTPUUYECKOU Lienu?
3. KakoB nopsiziok cOOpKH 371eKTpUYeCKOn Iiernu?
4. Kak yc/i0BHO U300paXkatoT CUCTeMbI 3/IeKTPOM3MepPUTE/IbHBIX IPUOOPOB?
5. Kakue ycioBHble 0003HaueHUs HAHOCAT Ha MIKaabl NprbopoB? Pacmmdpyiite ycioBHbIE

0003HaueHUs Ha 1IKasie Ipubopa 1o 3ajaHUIo TIperojaBaTelis.

6. Hauepture cxeMy BK/IFOUeHUsI aMIlepMeTpa, BOJIbTMeTPa, BaTTMeTpa.

7. Kak moctynutb, eciv cTpeska npubopa OTK/IOHW/IACh BeBO (BIIPAaBO) OT HYJEBOW OTMETKU
TIpY OTK/TFOUeHHOM rprbope?

8. Kak mocTymuThb, eciv cTpesika mprubopa OTK/IOHW/IACh 3@ MaKCUMasIbHOe JlefieHre LIKabl?

9. Kak mocTynuTth, eciM CTpesKa BaTTMeTpa OTK/OHW/IACh BJIEBO OT HYJIEBOM OTMETKU IIpU
BK/IFOUEHHOM Tipubope?

10. Kak oripefienuTh 1ieHy Jie/ieHUs] KOMOMHUPOBAHHOTO (MHOTOTMpe/IeNTbHOTO0) TIprbopa?

11. Kak usmeputs 31C akKymyigTopa?
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12. /IBa 0JUHAKOBBIX COTIPOTUBI/IEHUS COeMHEeHbI TI0C/Ie/JoBaTebHO (TapasuienbHo). YeMy paBHO

pe3yJ/IbTUPYIOIliee COTPOTHB/IEHHE?

13. Yro OyzeT, ecsiu B UCCIefyeMoil Liel1 TIOMeHSATh MeCTaMHi aMIiepMeTp U BOJIbTMeTp?

14. Ha3HaueHMe, yCTPOMCTBO U MPUHLUI PabOTHI labopaTopHOro aBToTpaHcdopmaTopa (JIATP).

15. Kakue ycTpoWCTBa WCIIOJIB3YHOTCS B 3/IEKTPUUECKUX LiesixX [ 3alUThl OT Meperpys3ok U
KOPOTKHX 3aMbIKaHUM?

16. Kakuie npubopbI UCMOMb3YOTCS /17151 K3MepeHUs 3/1IeKTPUUeCKUX BeJTMUMH?

17. YKa3aTb OCHOBHBIE METO/Ibl 3/IEKTPUUYECKUX U3MepPEeHUM.

18. KakoB npuHLUM paboThl MPUOOPOB 3/IEKTPOMarHUTHOW CHCTEMBI?

19. KakoB rpyHLMI paboThl MPUOOPOB 3/1EKTPOAUHAMUUECKOW CUCTEeMBI?

20. YTo Takoe abCOMOTHAs ¥ OTHOCUTE/TbHASK TIOTPEITHOCTH U3MEPeHUI?

21. Kakue 11em1 Ha3bIBalOTCS JIMHEMHBIMUA U HeJTUHeHHBIMU ?

MakcumanbHOe KOJIMUeCcTBO 0a/iioB 3a cobecemoBaHue — 5 6aioB, MUHMMa/IbHOE — 3 Oasa.

Tabnmuna 3 — Kpurepuu onjeHKH chopMHPOBAaHHOCTH KOMIIETEeHIIUH

Ko u KpuTtepuu orjeH|BaHus1 CHOPMUPOBAHHOCTH KOMITETEHL[UN
HavMeHOBaHHe (4acTy KOMITeTEHIIUN)
WH/MKaTOpa Ha 0a30BOM ypOBHE Ha TIOBBILIEHHOM YPOBHE
JOCTHKEHUST COOTBETCTBYET OLIEHKe COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKE
KOMITIeTeHLINN «y[0BJIETBOPDUTEIEHO» «XOpOo1I0» «OT/IUYHO»
(yactu 50-64% ot 65-85% 0T MakCHMabHOTO 86-100% ot
KOMIIETeHLH) MaKCHUMaJIbHOTO Dasia Oamia MaKCHUMaJbHOTO Dasiia
OIIK-1.1. CrypneHT obnazaer CTyZeHT XOpOoLLO 3HaeT CTyzeHT npuHUMaeT
BrisiBnieHHe 1 | OOIIMMH CBeIeHHUAMU ob1e cBefeHUsI 00 aKTHUBHOE y4acTHe B
KJ1acCUupuKaLus 00 3/1IeKTpHUeCcKuX 37IeKTPUYECKUX LIeTsix; X0/le TIpoBeJieHusI
bu3nueckrux U | Lensx, 3HaeT Ha 3HaeT, KakK BbISIB/IATh U 3aHATHS, IOKa3bIBaeT
XUMHYECKUX 6a30BOM ypOBHe KaK KJ/IaCCU(PULIMPOBATD riyboKoe 3HaHue
TMpOLIeCCoB, BBISIBJISITh U dusnyecKre ¥ XUMUUECKHe | CBeleHUH 00

MPOTEKAIINUX Ha

o0BbeKTe busnyeckue u Ha 00beKTe yMeeT
npodeccloHasbH | XUMHUYeCKHe TpoLiecchl, | mpodeccroHaabHON BBISIBJISITh U

Ol J1esiITe/IbHOCTH; | MPOTEKarIIUX Ha JesiTeIbHOCTH; YyMeeT K/1accuuLMpoBaTh
OIIK-1.2. o0beKTe orpejensaTh ¢r3nueckre u
Omnpenenenuve ripoeccroHanbHOM XapaKTepUCTUKH XUMUUEeCKUe MPOLIeCChl,
XapaKTepUCTHUK JlesiTeTIbHOCTU; yMeeT ¢usnyeckoro npotecca MpOTEeKarwIIMX Ha
(hu3myeckoro orpe/iensiTh (sBNeHUsT), XapaKTepHOTO obbekTe

rporiecca XapaKTepUCTUKH JJ1s1 00BEKTOB ripoeccoHaTbHOM
(sBnEHUSN), ¢bu3nueckoro npoiiecca | npodeccroHanTbLHOU JleATeJIbHOCTH; yMeeT
XapaKTepHOro (sBeHMS), JiesiTeTbHOCTH, Ha OCHOBE oripeieNiTh

ISt 00BEKTOB | XapaKTepPHOTO /I/ist TeOopeTUYeCcKoro XapaKTepUCTUKHU
npodeccroHasbH | 00BHEKTOB (9KCTIeprMeHTaIbHOTO) (r3ruecKoro nporecca
Ol JlesiTeNIbHOCTH, | MpoQecCOHaTbHON HCC/Ie[JOBaHUS; (ssB/1eHUS),

Ha OCHOBe | J1esTe/TbHOCTH, Ha TIpe/ICTaB/sTh Oa30BbIe [jisl | XapaKTepHOro /s
TEOPeTUYEeCKOTO | OCHOBE TeOPeTUYeCcKOoro | mpodeccroHambHON cdepbl | 00HEKTOB
(aKcriepuMeHTanb | (9KCreprMeHTaNbHOr0) | hr3udeckure MpoLecchl U rpodeccroHaIbHOU
HOTO0) WCCie[JOBaHUS; sIB/IeHUS B BUJIE JlesiTeNIbHOCTH, Ha
HCCIIeIoBaHMS; NpeJCTaB/sITh 0a30Bble | MaTeMaTHUeCKOro(Ux) OCHOBe

OIIK-1.4. [u1s1 poeccHoHanbHOM | ypaBHeHUsi(i); BEIOMpaTh TeOpeTUUeCKOoro
[IpescraBiieHve cdepsl pusrueckue 6a3oBble pU3NUECKHE U (9KCrIepuMeHTaIbHOTO)
0a30BbIX J/1s1 | TIPOLIECCHI U IBJIEHHSI B | XMMUUeCKHe 3aKOHBI JJ1s1 WCCIIeloBaHus;
npoeccvoHaNbH | BUJE pellieHus 3a/a4 TIpeJiCTaB/IsATh Oa30BbIe
o cdepsl | MaTeMaThueckoro(ux) | mpodeccroHaNTbHOU [t

KJ/IaCCU(PULIMPOBATh

TIPOL{ECCHI, TPOTEKAOIINX

JJIEKTPHUYECKUX LIEIAX;
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(busmyecKkux ypaBHeHus1(1); JlesITe/TbHOCTH npodeccroHa bHOU
TIPOLIeCCOB U | BeIOMpaTh Oa30BbIe cdepsl pusnueckue
sB/IeHUA B BUZe | Hu3uueckue U TIPOLIECCHI U SIBJIEHUS B
MaTeMaTHueCcKoro | XMMU4YecKHe 3aKOHbI BU/JIE

(ux) JL7Is1 pellieHurs 3aiau MaTeMaTHh4yecKoro(1x)
ypaBHeHUs(11); nipodeccroHaIbHON ypaBHeHUs1(11);
OITK-1.5. Beibop | mesiTeTbHOCTH BbIOMpaTh Oa30BbIE
0a30BBIX ¢busnueckue u
busnyecKux u XUMUYeCKHe 3aKOHbI
XUMUUeCKUX JU1s pellieHUs 3aJau
3aKOHOB 1151 rpodeccroHaIbHOU
pelLleHus 3a7iau JlesITeJIbHOCTU
rpodecCcuOHa/IbH

Ol esiTe/IbHOCTU

Mopayab 2. AHa/IM3 U pacyeT 0AHO(A3HbBIX TeKTPHUECKHUX Liernen
®DoHJ TECTOBBIX 3aJaHUl

Bbibepume o0uH npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/[anee»
Kakoii TOK sIB/IsieTCs CHHYCOMAA/IbHOM (PyHKIMell BpeMeHHU?
[TocTostHHBIN

YnopsiioueHHbIU

YacTeliii

+ IlepeMeHHBI!

ITlo kakoMy 3aKOHY NPHUHATO Ha3bIBaTh MepeMEeHHbIH TOK, HM3MEHSIIUHCA C TeueHHeM
BpeMeHu?

KocunycouznanbHoOMy

+CUHyCOMJaTbHOMY

TaHreHcovgasibHOMY

KoraHrenconzgaasHoOMy

KaxxgjoMy MOMeHTy BpeMeHH COOTBETCTBYeT CBOe OMpe/ie/IeHHOe 3HaYeHHe CUIbI TOKaA, 3TO:
ITocTosiHHOE 3HaueHue

BpemeHnHoe 3HaueHue

+MrHoOBeHHOe 3HaueHue

[mitesibHOe 3HaueHue

YTo Ha3bIBaeTCsA HAU00/IBIIMM U3 MTHOBEHHBIX 3HAYeHUN?
[Tepuop,

+AMILIUTY 1A

Yacrorta

dasa

UTo Ha3bIBaeTCsi HAMMEHBIIUM MPOMEXYTKOM BpeMeHH, uepe3 KOTOPbIii MTHOBEHHbIe 3HaYeHUs
rnepeMeHHOr0 TOKa HaYHHAKT MOBTOPATHCA?

+Ilepuof

Amnmtypa

Yacrora

dasa

Kakoii 0yKBoii 0003Ha4aeTcs: mepuoj?

Q

\Y

+T
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f

BesimunHa, 00paTHas Mepuoy — 3TO

+UacToTa rmepemMeHHOro ToKa

HauanbHas dasza

[Tepuon

Amnummtyzaa

C noMoLIbI0 KaKOro BbIPa)KeHUs orpee/isieTcs yrjaoBas yacrora?

+w = 27f
=2n

T
1
=0

[ =1, sin(wt + )
AprymenT cunyca (Wt + tlf',') Ha3bIBaeTCH

HauanbHol (a3zoit

KoneuHoit ¢a3oii

+daszoii

YacroToit

3uauenue ¢a3pl npu t=0 Ha3bIBAIOT:

+HauanbHoit a3oii

KoneuHoit ¢a3zoit

dazon

YacroTtou

Kak Ha3bIBalOT 3aKO0H, KOTOPBIA CBA3BIBAET MOJ/IHOE COMPOTHUB/IEHHE IeNH Z, TOK U HanpsHKeHHe
Ha ee 3a)KMMax?

I 3akoH Kupxroda

+3akoH OMa [JiJ1d 11eMu MepeMeHHOr0 TOKa

IT 3akoH Kupxroda

3akoH Owma /151 1lerny MOCTOSTHHOTO TOKa

Kakoii 0yKBoii 0003Ha4al0T aKTUBHOE CONMPOTHBJIEHHE [[enu?
zZ

f

+r
W

Ec1u ToK B 1ienu ¥ HanmpsHKeHue B el HelpepbIBHO MEHSIKTCS, TO U MOLIIHOCTh P — Be/IMUMHA:
+1lepemenHast

[ToctostHHas

AKTHBHas

[TonHas

Uto Ha3bIBaeTCs aKTUBHOM MOIHOCTHIO
VHAyKTHBHOCTbD B LieNU

EMKOCTE B 11eTin

+Cpe/iHee 3HaUeHHe MOILIHOCTH B L€l NTlepeMEeHHOI0 TOKa
Lerb C YMCTO aKTUBHBIM COTIPOTUB/IEHHEM

Kakoii 0yKBoii 0003Ha4aeTcsi aKTHUBHAsI MOIIHOCTD?

U

+P

S

Q

Kak omnpe/e/isieTcsi akTHBHasi MOIHOCTb ?
P=Ulsing
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S=y P? + Q2

COSt="—

+P=Ulcos

Kakoii 0ykBoii 0003Ha4aeTcs Mo/IHasi MOIHOCTh?

+S

P

Q

R

Kak onpepensercsa mosiHass MOLHOCTE?

P=UI

P=Ulcos¢

+S=UlI

S=Ulcos

YTo TaKoe cosQ?

KoadduiyeHT 1MomHo#M MOIITHOCTH

KosdduipeHT mosie3HoM MOIITHOCTU

+KoadduieHT akTUBHOM MOIIHOCTU

KosdduimeHT peak TUBHOM MOIIHOCTH

CKOJIbKMMH CII0c00aMH MO)XXHO MO/TYYHUTH Pe30HAHC B 3JIEKTPUYECKO nenu?
OpHyum

OByms

+Tpems

YeTbIpbMs

Kakumu croco6aMu MOXKHO MOJTyYHTh Pe30HAHC B YIeKTPUUYECKOH Ijenu?
VI3MeHsIs yr/I0BYIO YaCTOTY UCTOUHMKA [TePEMEHHOI0 TOKa

V3MeHss1 UHAYKTUBHOCTD L

N3mensis eMkocTb C

+Bce OoTBeTHI BEPHBI

B 3/1eKTpuuecKoH 1jen#u € noc/jieJ0Bare/IbHO BK/IIOUEeHHBIMHU CONPOTHB/IEHNEM, HHYKTUBHOCTbIO
M eMKOCTBI0 HaO/roaercs pesonanc. Kak oH HaspiBaercs?

Pe3oHaHC TOKOB

+Pe30HaHC Hanps>KeHU!

Pe3oHaHC MowHOCTEN

Het npaBunsHOro otrBera

B 371eKTpHUYecKo# Ienu C napa/uleibHO BK/IHOYEHHBIMHM CONPOTHUB/IEHHEM, HHYKTUBHOCTBIO M
eMKOCTBI0 HaOtroaercs pe3oHanc. Kak oH Ha3bIBaeTcs

+Pe3oHaHC TOKOB

Pe3oHaHC HanpsKeHUU

Pe3oHaHc MomHOCTeN

Het npaBunbHOro otrBera

BennuuHoi, nuMeroieH pasmepHoctb D, aBnseTcs

HarpspkeHHOCT MarHUTHOT O 1107151 H

MarHuTHasi IpOHMLIaeMOCTh 1

MaruutHas vHayKuus B

+EMKocTbh KoHzZeHcaTopa C

OT uero 3aBUCHT yroJi cABHra a3 mexxay Tokom I u Hanpspkennem U nuraroimen cetu?
+OT xapakTepa CONPOTUB/IEHU, BK/IFOUEHHBIX B L{ellb [IepeMEeHHOI0 TOKa

Ot xapakTepa HanpsKeHUM, BK/IFOUEHHBIX B 1ellb [IepeMeHHOr0 TOKa

OT xapakTepa CONpPOTHUBJ/IEHUH, BK/IFOUEHHBIX B L{ellb [IOCTOSTHHOT'O TOKa

Ot xapakTepa HanpsKeHUM, BK/IFOUeHHBIX B L[elb TOCTOSTHHOI'O TOKa
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B Hepa3BeTB/IEHHOM ?3/IEKTPUYeCKOW LielM NPH pPaBeHCTBe WHAYKTHBHOIO U €eMKOCTHOIO
conporuBaeHui (X = Xc) pa3HocTb (a3 HanpspKeHNs ¥ TOKa Ha BXO/ie [leN paBHA

Eaunuiie

+Hymo

[TorHOMY CONPOTUB/IEHHUIO LETTH

HeT npaBuibHOr0 BapuaHTa OTBeTa

CocTosiHMe LierM Ha3bIBAeTCSA Pe30HAHCOM HaNpsDKeHUs MPH yCI0BHSX

Z=|R*+(X,-X. =R
U
R
U,=U,
+Bce oTBeThbI BepHbI
Ko3¢¢uiueHT MOIIHOCTH NP Pe30HAHCe PaBeH
+EnuHuie
Hymo
CorpoTHBIEHNIO
Het npaBunbHOro oTBeTa
Epunnneit usmepenns Ko3¢gduuueHTa MOUHOCTH AB/IAETCS
4 &
Om
I'n
+be3pa3mepHas BeMurMHa
Kakyo MOIIHOCTB NPH CBOe#i padoTe MOTPEO/ISIIOT U3 CeTH MPUEMHHKHY 3/IEKTPUYECKOi JHeprum?
AKTHBHYIO
PeakTrBHY1O
[Tonnyto
+AKTHBHYIO0, PeaKTHBHYIO
IIpy cuHycOMJa/nbHOM XapakTepe mepejayd MOLIHOCTH TOJIO)KUTe/NbHbIe IOJyBOJIHbI
XapaKTepUu3yT
[TepeToKu B 3Heprocucreme
+I1epeiauy MOIIIHOCTU OT UCTOYHMKA NTOTPeOUTETO
Bo3Bpar 3Hepruu OT noTpeduTesst K UCTOYHUKY
Het npaBuibHOro oTBeTa
IIpy cuHycoMjabLHOM XapakTepe mnepefAayd MOLIHOCTH B OTPHIIATE/IbHBIX IO/IyBOJTHAX
NMPOMCXOAUT
[TepeToKu B 3Heprocucreme
[Tepeaua MOLI{HOCTH OT UCTOYHUKA MOTpeOUTETIO
+Bo3Bpar 3HEPruu OT MOTpedUTesIs K UCTOUHUKY
Het npaBunbHOro oTBETa
BesimunHa TOKa, Heo0XxouMast I/Isi CO3/{aHUSI MarHUTHOT'O 10JIs1, 3aBHCHT OT
+/HIYKTUBHOTO COTIPOTUBJIEHUSI TTOTPEOUTENS 3/IeKTPUUYECKON SHEPIMUA W €r0 Harpy3Kd BO BpeMs
paboThi
OTHOIIIeHUST aKTUBHOM MOIIJHOCTH P K TOJ/THOM MOIITHOCTH S, MOTpeb/1sieMoii IPUeMHUKOM U3 CETH
O/1C uCTOYHMKA MUTAHKWSI C BHYyTPEHHUM COINPOTUB/IEHUEM
Het npaBunbHOrO oTBera
Ko3¢¢unueHTOM MOIHOCTH XapaKTepH3yeTcsl
OTHOIIeHWe WHAYKTUBHOTO COTPOTHB/IEHHS TIOTPEOUTEIS 3/IEKTPUUECKON SHEPTUN U er0 Harpy3KH BO
BpeMsi paboThI
+OTHoIIeHHe aKTUBHOW MOIIHOCTH P K TIO/THOM MOIIIHOCTH S, TOTpe6sisieMOoi TPUeMHUKOM U3 CeTH
OtHomenne 3/1C MCTOYHMKA NTUTaHUS K BHYyTPEHHEMY COTPOTHBJ/IEHUIO
Het nipaBuibHOro otBera
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Tak Kak eMKOCTHbII TOK Ic HaxoauTcs B mpoTruBo(ase ¢ MHAYKTHBHOM COCTaB/ISIIOIIEH TOKa
Harpy3KH, TO peakKTUBHasi COCTAB/IAIOINAA TOKA B IMHUH

YBenuuurcs

+YMeHbLIUTCH

He nsmenurcs

PaBHa Hy/10

YMeHbIIeHHe noTped/IeHUsA peaKTHBHOW MOIHOCTH Q JocTHraeTcs 3a cuer

[TpumeHeHust 6oiee COBpeMeHHOT0 000py/J0BaHUS

Y yuriieHus: KaueCcTBa peMOHTA

Orpanuuenust paboTbl 060py/[0BaHKMS Ha XOJIOCTOM X0y UM C HeJJOTPY3KOi

+Bce oTBeThbI BepHbI

IIpy KoMmeHcanuy PeakKTHUBHOW 3HEPrMU 3a CYeT YCTAaHOBKH KOH/EHCAaTOPOB HX Be/JIMYHMHA
MOXXeT ObITh ompejesieHa o gopmyJie

P
C= %(tg 0, —tg )

C:LZ
+  2mfU
C=27U(tg ¢, —tg ¢,)

C=PrU(tg ¢, —tg p,)
JonycTumoe 3HaueHHe HOpMHPYyeMoro Ko3¢¢uipeHTa MOLIHOCTH onpepesisieTcs mo opmyJie
+tg ¢ = Q/P

(tg ¢, —tg9,)

tgp =P/Q
cos ¢ =Q/P
cos ¢ =P/Q

MeponpusTis o KOMIEHCAl[U¥ PeaKTUBHOM MOLIHOCTH Ha NpeANpPUATHH M03BO/ISIOT
YMeHBIIUTb HArPy3Ky Ha TPaHC(HOPMATOPbI, YBEJTMUUTb CPOK UX CITY>KOBI

YMeHbIINTL HATPY3Ky HA KOMMYTALIMOHHYIO aIraparypy 3a C4eT CHW)KeHUs TOKOB B LIeTIsIX
CHM3UTB pacxo/pl Ha 3/1eEKTPOSHEPrUI0

+Bce oTBeTHI BepHbI

Tabnmuna 4 — Kpurepum oneHKH chopMHUPOBAaHHOCTH KOMIIETEHI[HI

Kop n Kpurepuu olieHMBaHNs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHue (yacTu KOMITeTeHI1N)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
AOCTHKeHUs COOTBETCTBYeT OLleHKe COOTBETCTBYET OLIeHKe COOTBETCTBYeT OLleHKe
KOMITeTeHLIUU «YZI0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% oT MakcHUMa/JILHOTO 86-100% ot
KOMITIeTEeHI[1H) MaKCHUMaJIbHOTrO Oasia basua MaKCHUMaJIbHOTrO Oasia
OIIK-1.1. CryzeHT obnagaer CTyZeHT XOpOoLLO 3HaeT CTyzeHT npuHUMaeT
BhIsIB/IeHUe y | 00IIMMU CBeJJleHUsIMU ob1e cBesieHUs 06 aKTHMBHOE yyacTue B
K/accuguKaLys 00 aHanmM3e U pacuere aHa/sM3e U pacuete X0Jie TIPOBe/IeHUs
busHueckUX ¥ 0ZiHO(ha3HbIX 5 0JHO(pa3HbIX 3 3aHATHS, TTOKa3bIBaeT
3JIEKTPUYECKUX LjeTek, | JeKTPUYeCKUX Lierew; riiyboKoe 3HaHUe
XHUMHUHECKHX 3HaeT Ha 6a30BOM 3HaeT, KaK BbISIBJISITh U CBefleHu 00 aHau3e U
TIpOLECCOB, YPOBHE KaK BBISIB/IATL U | KITaCCH(PHI[MPOBAThH pacuere ofHO(ha3HBIX
NPOTEKAarIMX Ha | K1acCU(PULIMPOBATh ¢du3nuecKre U XMMHUYeCKHe | 371eKTPUUeCKHUX Lierel;
o0beKTe ¢busnyeckue u NIPOLIeCChI, TPOTEKAIOLIUX | YMeeT BbIABJIATL U
npodeccroHanpH | XMMHUECKHe TIPOLeCchl, | Ha obbekTe KJIaCCU(ULMPOBATh
oif esrenHocTy; | TPOTEKAIOIINX Ha npodeccroHaIbHON ¢busnyeckue u
obbekTe JesiTe/IbHOCTH; YMeeT XUMUUYeCKHe NPOLieCChl,
OITK-1.2. npodeccroHaIbHON orpeiessiTh MPOTEeKAaKIIMX Ha
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Ornpenenenuve
XapaKTepUCTUK
(bu3myeckoro
rporiecca
(sBNEHUSN),
XapaKTepHOro
JUTST 00BEKTOB
ripoeccroHaibH
Ol JesATe/IbHOCTH,
Ha OCHOBe
TeOpPeTUYeCKOro
(2KCriepuMeHTab
HOT0)
HCCieJOBaHMS;

OIIK-1.4.
IIpesncraBienue
0a30BbIX TS
ripoeccroHabH
ou cepsl
bu3rnyecKrux
TIPOLIECCOB u
SIBJIEHUM B BU/jIe
MaTeMaTHUeCKOTro
(mx)

ypaBHeHUs1(11);

OIIK-1.5. Beibop
6a30BbIX
(bu3MUYecKux u
XUMHUeCKUX
3aKOHOB JIJIs1
pellieHus 3a7au
rpodecCcoHa/bH
O esiTe/TbHOCTU

JesiTeTbHOCTH; YMeeT
oripefieNiATh
XapaKTepUCTUKH
¢usnyeckoro nporecca
(ssBNeHUN),
XapaKTepHOro JJisi
00BEKTOB
ripoeccroHaIBLHOM
JesITeTbHOCTH, Ha
OCHOBE TEeOPeTUYECKOT0
(9KCrIepuMeHTabHOTO)
WCCIIelOBaHMS;
TMpe/ICTaB/IsATh 6a30BbIe
JJ1st IpodeccroHaTbHON
cdepsl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BUJIE
MaTeMaThuecKoro(1x)
ypaBHeHwusi(1);
BbIOMpaTh 06a30BbIe
(busnyeckue u
XUMHUUeCKUe 3aKOHbI
JUTSI pellieHuyst 3aiau
ripoeccroHabHOM
JesITeTbHOCTH

XapaKTepUCTUKU
¢u3myeckoro rnporecca
(ssBNeHUs1), XapaKTepHOTO
JI7Is1 0ObEKTOB
ripodeccoHa/IbHOM
JiesiTe/IbHOCTH, Ha OCHOBE
TeopeTHYeCcKoro
(9KCTIepMeHTaNIbHOTO)
WCCIIeIOBaHMS;
TIpe/ICTaB/ISATh Da30BbIE [JIs
ripodeccoHanbHOM cepbl
bu3nuecKre mpoLecchl U
sIBJIEHUsI B BUJle
MaTemMaTUueCcKoro(ux)
ypaBHeHwsI(i1); BbIOUpATh
0a3oBble (hH3UUeCKHe U
XUMUYEeCKHe 3aKOHBI J1Jis1
pelleHus 3aiau
ripogeccoHa/IbHOM
JiesiTeTIbHOCTU

o00BeKTe
ripoeccrioHabHOM
JesITeJTbHOCTH; YMeeT
orpesienTh
XapaKTepUCTUKHU
¢u3nyeckoro npotecca
(sBneHus),
XapaKTepHOro Jist
00BeKTOB
ripoeccrioHabHOMN
JiesiTeJTbHOCTH, Ha
OCHOBe
TeOpPeTUYeCcKoro
(3KCIeprMeHTaIbHOr0)
HCCIIeIOBaHuUS;
TIpe/ICTaB/IsATh Oa30BbIe
JUTST
ripoeccrioHaTbHOM
cdhepnl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTemMaThuuecKoro(ux)
ypaBHeHus1(11);
BbIOMpAaTh 6a30BbIe
(dbusnueckre u
XUMUAYECKHe 3aKOHBI
JUTs pellieHus 3aJau
rpodeccroHabHOU
JlesITe/TbHOCTH

H
)
B
+F

B (l)epp()Mal"HI/ITHbIX BeleCTBAX MArHUTHaA UHAYKIIUA Bu HAIIPpsHKEeHHOCTh MArHUTHOI'O I10JIA H

Mopyab 3. MarHuTHbIe Liery

@®oHJ TeCTOBBIX 3aJaHUI
Bbibepume 00uH npasu/bHbIl 8apuaHm u Haj}cmume KHONKy «/lanee»
Kakoii 0ykBoii 0003Ha4al0T MAarHUTOABIDKYIILYEO CHITY?

CBA3dHbI COOTHOILIIEHHEM

B= ].loH
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B=H/ Ha

B=H/po

+ B=1.H

YeM M0O)XHO M3MEePUTH aKTHBHOE CONPOTHUB/IeHHE KAaTYIIKU?
OmMmmeTpom

Metoz0M amnepMeTpa-BoJIbTMETpa

[1pu oMol U3MepUTenbHbIX MOCTOB

+Bce oTBeThbI BepHbI

Epunnnen usmepennsi UHAYKTUBHOCTH SIB/ISAETCA

Batt

Bebep

+1"enpu

Tecna

IIpou3BejeHne TOKa uepe3 KaTymKy I Ha uic/io ee BUTKOB W Ha3bIBaeTCsl
VHAyKTUBHOCTBIO

IToToKkocCLIeTI/IEHHEM

MarauTHbBIM IOTOKOM

+MarHuToABWXYILlel CUI0N

Kakue pa3HOBHAHOCTH KaTyllleK HHAYKTUBHOCTH CyI|eCTBYIOT?
KoHTypHbIe KaTylIK1 UHAYKTUBHOCTH

BapromeTtpsl

Hpoccenu

+Bce oTBeTbI BEpHbI

BenuuuHo, UMeIeld pa3MepHoOCcTh I'H/M, siB/IsieTCs
HanpskeHHOCTb MarHUTHOTO 1oJ1s1 H

+MarHuTHasi IPOHULIAeMOCTh

MarunuTtHasi uHaAyKOus B

MarHuTHbIM 1OTOK P

NHayKTUBHOE CONIPOTHBI/IeHHE Onpe/ensieTcs no (opmyne

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

2™ b ZmiC

HeT npaBUBHOTO OTBETA

Karymku WHJYKTHBHOCTH, 00/1a/jaloljie BBICOKUM COMPOTHBJ/IEHHEM IE€PEMEHHOMY TOKY H
MaJIbIM COTIPOTHUB/IEHHEM MOCTOSTHHOMY, Ha3bIBAIOTCHA

KOoHTypHbBIe KaTyIIIKH UHAYKTUBHOCTH

Bapuometpel

+[Ipoccenu

KaTyIky CBsI3¥ WM TPaHC(HOPMATOPBI CBSI3H

Bapuomertpsl — 310

KaTy1ku, ncrnosb3yeMble COBMECTHO C KOH/IEHCAaTOPaMH /il OPraHM3al[id Pe30HaHCHBIX KOHTYPOB
+KaTyIku, WHAYKTUBHOCTBIO KOTOPBIX MOYKHO YIIPaB/STh W3MEHEHWeM B3aUMHOTO PaCIiOJIOKEHUS
JBYX KaTyIIeK, COeJUHEHHBIX TOC/IeA0BaTeIbHO

KaTymku WHAYKTUBHOCTH, 00JIaZialole BBICOKUM COTPOTHBJIEHHEM TI€PEMEHHOMY TOKY W MaJbIM
COTIPOTHBJIEHUEM TIOCTOSTHHOMY

[lBe HaMOTaHHBIX BCTPEYHO WM COTJIACOBAHHO KAaTYIIKM WHIYKTUBHOCTH, HWCIIOB3YIOUIHUECS B
buIbTpax MUTaHUs

Kakoii 0ykBoii 0003Ha4al0T MarHUTHYI0 HHAYKIHIO?

H

)

+B
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F

MarsuTHas HUHAYKLUA U3MepseTco B...

+Tn

B6

I'n

A

IIpousBefeHre MHAYKLMM MarHUTHOrO0 MOJA M IUIOIIAJAM NPOHM3bIBaeMOro MM KoHTypa BS
Ha3bIBaeTcs

VHAyKTUBHOCTBIO

Harps>keHHOCTbI0 MarHUTHOTO T10JIS

+MarHuTHBIM TIOTOKOM

MarauToIBWKYI1el CcuIon

MarHuTHbIe CH/I10BbIe IMHUM HellpepbIBHbI, 103TOMY...

+MarHuTHBIN TTOTOK Uepe3 MH0YI0 3aMKHYTYHO IOBEPXHOCTb PaBeH HYJIHO

MarHuTHBIHM TTOTOK Yepe3 00yt 3aMKHYTYIO TIOBEPXHOCTh PaBeH eJHHLIe

Het npaBuibHOrO OTBETA

MarHuTHBIHM TTOTOK Yepe3 00y 3aMKHYTYIO TIOBEPXHOCTh paBeH OeCKOHEUHOCTH
KosinuecTBeHHasi CBA3b MeXX/ly MarHUTHOM HHAYKIHeH U 3/IeKTPHUeCKHM TOKOM OIpe/ie/isieTcs
3akoHoM Oma

3akoHOM Amriepa

3akoHoM Kupxroda

+3akoHoMm bruo-CaBapa

Be3pa3sMepHyl) Be/HYHMHY, I0Ka3bIBAaWINYID, BO CKOJbKO pa3 a0co/joTHasi MarHUTHas
MPOHUIIAEMOCTH BellecTBa 00/1bIIIe WM MeHbIIe MarHUTHOW MOCTOSTHHOM, HAa3bIBAKOT
+OTHOCUTEeTbHOW MarHUTHOM MTPOHMLIAEMOCTBIO

MarHvTHbBIM IOTOKOM

MaruuTHOU UHYKLIWen

Het nmpaBubHOrO OTBETA

BemecTBa, y KOTOPbIX MarHMTHasi MPOHULIAEMOCTh Ur < 1, Ha3bIBAKOTCA

[TapamMarHUTHBIMU

®eppoMarHUTHBIMU

+/InaMarHUTHBIMH

Bce oTBeThI BepHbI

KosnuecTBeHHasi 3aBUCMMOCTh UHAYKTHpPoBaHHON J/IC 0T XapakTepUCTHK MarHUTHOIO TOJIsi
BbIpa)kaeTcs

3akoHoMm buo-Cagapa

+3aKOHOM 5/IeKTPOMarHUTHOM MHAYKLIAN

3akoHoMm Oma

3akoHOM Amriepa

IToTroxocuenyiennsavu W KaTyluKH Ha3bIBaKlOT

+CyMMy MarHuMTHBIX TTOTOKOB, IPOHU3bIBAIOIIUX KaXK/IbIii BUTOK

Cuy, NpONOpLMOHANBHYI) Be/JIMUMHE TOKa, aKTUBHOW [JIMHE TPOBOJHHKA, BeJIMYMHE MarHUTHOMU
WHJIYKLIUA U CUHYCY OCTPOTO yIJla MeXKJy OCbO0 MPOBO/IHMKA U HarlpaB/ieHWeM MarHUTHOM UHAYKLIUU
[Tpou3BejeHre MHAYKLIMA MarHUTHOTO T0JI Ha T/I01a/ib TIPOHU3bIBAEMOT0 UM KOHTYypa

Het npaBusibHOro oTBETA

BemjecrBa, y KOTOPbIX MarHMTHasA MPOHULIAEMOCTh U3MePseTCs ThICAYaMHU U [JeCATKaMH ThICAY
eUHML], Ha3bIBAKTCS

[TapamMarHUTHBIMU

+®eppoMarHUuTHbIMU

JviaMarHuTHBIMU

Bce oTBeThI BepHbI
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Ta6smma 5 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

XapakTepHOro /st
00BEeKTOB
npogecCOHa/IbLHOM
JesiTeIbHOCTH,  Ha
OCHOBE
TeOpeTUYeCcKoro
(3KCTIepUMeHTAa/IbHO
r0) UCC/IeIOBaHMSI;
OITK-1.4.
IIpencraBnenuve
6a30BbIX JUISt
rpodeccroHaTbHOU
cthepnl pr3NUECKUX
TpOLIeCCOB u
SBIEHUA B  BU/jIe
MaTeMaThueCcKoro(u
X) ypaBHeHUs1(11);
OIIK-1.5. Beibop
6a30BbIX
(bur3nuecKux u
XUMHUUECKUX
3aKOHOB /151

XapaKTepHOro Aist
00BEKTOB
rpogecCuOHa/IbHOM
JlesiTe/IbHOCTH, Ha
OCHOBe TeOPeTHYeCKOro
(9KCTIeprMeHTaIbHOT0)
WCCJIeIOBaHMS;
TIpe/ICTaB/ISTh 0a30BbIe
JJ1st IpodeccroHaIbHON
cdepsl pusnueckue
TIPOLIECCHI U SIBJIEHUS B
BU/IE
MaTemMaThUuecKoro(ux)
ypaBHeHusi(1);
BbIOMpaThL 6a30BbIe
dusnueckre u
XUMUYEeCKHe 3aKOHBI
J1s1 pellieHus 3a/jau
ripogeccuoHa/IbHOM
JesiTeIbHOCTH

ripoeccrioHabHOM
JIesITe/TbHOCTH, Ha OCHOBE
TeopPeTUYeCcKoro
(2KCIIepUMEeHTabHOTO)
HCCIIeloBaHMs;
TIpeJiCTaB/IsATh 0a30BbIe
J1st ipocheccroHaTbHOM
cdhepnl pusnueckue
TIPOLIECCHI U SIBJIEHUS B
BHU/IE
MaTeMaTUuecKoro(ux)
ypaBHeHwsI(i1); BbIOUpATh
0a3oBble hU3MUECKHE U
XUMUYECKHe 3aKOHbI /ISt
peliieHUs 3aiau
ripoeccroHaNbHOM
JlesITe/TbHOCTH

Kog u Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HauMeHOBaHue (4acTv KOMOETeHIN)
VHMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
AOCTVKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe | COOTBETCTBYeT OL|eHKe
KOMITeTeHLIUU «yIOBJIETBOPUTE/ILHO» «XOPOLLO» «OT/IAYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHLUM) MaKCUMaJILHOTrO basia MaKCHUMaJIbHOro Oasuia MaKCUMaJIbHOTrO Oasia
OIIK-1.1. CrygeHt obnazaer CTyZeHT XOpOoLLIO 3HaeT CryzeHT npuHUMaeT
BrisiBnenue U | 0OIIMMU CBeJileHUsIMU O | 00I1re CBeJjeHHs O aKTHMBHOE yYacTve B
K/1accuduKays MarHUTHBIX LIeTIsIX, MarHUTHBIX LeTIsIX; X0/le IpOBefieHUst
(ur3ruecKkrx U | 3HaeT Ha 6a30BOM 3HaeT, KaK BbISIB/ISITh U 3aHATHUS, TTIOKa3bIBaeT
XUMUUECKUX YPOBHE KakK BbISIBJISITh U | K1aCCU(ULIMPOBATh r1y00OKOe 3HaHue
TIPOLIeCCOoB, K/1acCU(PUIIMPOBATh (dbusnueckue u CBeJleHW 0 MarHUTHBIX
MpOTeKAIUX  Ha | (pu3nueckre u XUMHUeCKUe TIPOLIeCChl, | LIeMsiX; yMeeT BbISB/ISTh
00BeKTe XUMUUEeCKUe MPOoLeCChl, | MPOTeKarInX Ha Y KJIaCCUPULIMPOBaTh
ripoecCOHaNBLHON | MPOTeKaroIIMX Ha 00BeKTe bu3nueckre u
JesITe/IbHOCTY; o0ObeKTe rpoecCcroHaNbHON XUMUYeCKHe MPOoLIeCChI,
OIIK-1.2. npodeccroHaIbHON JlesATe/IbHOCTH; yMeeT IpOTeKarolKX Ha
OnpegeneHve JesiTeIbHOCTH; YMeeT orpe/iesnisiTh o0BbeKTe
XapaKTepUCTUK oripeiesisiTh XapaKTepUCTUKH nipodeccroHaIbHON
¢ur3nueckoro XapaKTepUCTUKH (ur3nueckoro npouecca | JesiTeJIbHOCTH; yMeeT
riporjecca ¢dusmyeckoro nporecca | (sBeHUsI), XapaKTePHOT'0 | OTpeieNsATh
(saBneHus), (sBneHUs), Jl7Is1 0OBEKTOB XapaKTepPUCTUKU

¢usnyeckoro rnporecca
(sBnEHUSN),
XapaKTepHOro JJisi
00BEKTOB
rpogeccruoHabHOM
JlesiTeIbHOCTH, Ha
OCHOBe
TEeOpPeTUUeCKOro
(9KCIIepUMeHTa/IbHOT0)
WCCieJOBaHUS;
TIpe/ICTaB/ISATh Oa30BbIe
ISt
rpogeccruoHabHOM
cdepsl pusrueckue
TIPOLIECCHI U SIBJIEHUS B
BU/IE
MaTemMaThUuecKoro(mx)
ypaBHeHus1(1);
BbIOMpaThL HGa30BbIe
bu3nueckre u
XUMUYEeCKHe 3aKOHBI
J7Is1 pellieHus 3a/ja4

pelleHus 3a/a4 npoecCcroHaNTbHOU
rpodeCCOHATBHOM JiesITeIbHOCTH
JleTeIbHOCTU

Mopynsb 4. Tpexda3zHble 1enu
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®oH/ TeCTOBBIX 3a/IaHUM

Bbibepume HecKo/bKO NpaswibHbIX 6APUAHMO8 Omeema u Haxdcmume KHONKy «/lasee»
KakoBsbl npenmyiiecTBa Tpex¢a3Horo reHeparopa nepej TpeMs oJHO(a3HbIMU?
MolHee

Hopoxe

+Jlerue, s5KkoHOMHUHEeM (50%)

+lewesne (50%)

Bbibepume 00uH npasuibHbIll 6apUAHmM omeema u Haxcmume KHONKy «/lanee»

Tpu cunycoupanbHbie 3/JC 0AUHAKOBON YacTOThI U aMIUVIMTY/bl, CIBUHYThIe 1m0 ¢a3e Ha 120
rpajgycoB, 00pa3yHoT:

+TpexdasHyr0 CUMMETPUYHYIO CUCTEMY

Tpexda3Hyo HeCUMMETPUUHYIO CUCTEMY

OpHodaszHy0 CHMMETPUUHYIO CUCTEMY

OpHoda3Hy0 HECUMMEeTPUYHYIO CUCTEeMY

UTo no3BoJisieT NoJIy4YuTh Tpex(a3Hasa cucreMa TOKOB?

MaruuTtHoe mnoJie

JuraMarHuTHOe mosie

Bpataroijeecst AriaMarHuTHOe T10J1e

+Bpararoreecss MarHuTHOE TI0J1e

YT0 CyIeCTBEHHO YNPOIjaeT NPOU3BO/CTBO U YKCIUIyaTaluio Tpex¢a3HbIX ABUraTe/1en?
+Tpuy HeMoBW)KHbIE KaTyIIKU

[TocTOSsHHBIM MOMEHT Y TPU HEMNO/IBU)KHbIE KaTYIIKH

[TynbCcUpyOLLMii MOMEHT U TPU HEeMO/BWKHbIE KaTyLIKU

YacToTa TOKOB

B ojHOM MarHUTHOM I0J/ie BpAlljalOTCA TPU PpaMKH, CABHHYyTble B MPOCTPAHCTBE OJHA
OTHOCHMTE/bHO APYTOH Ha YroJi

90°

+120°

180°

360°

Yto Ha3bIBaIOT Tpex(a3HoH 1enbl?

OpHoa3HbIM reHepaTop, CoeJHeHHbI ITPOBOAAMU

+Tpex(a3Hblii reHepaTOp, COeIMHEHHBIN TTPOBOIaMU

3 opHO(a3HbIX reHepaTopa, CoeIMHEHHbIX NTPOBO/IaMHU

3 Tpexca3HbIX reHepaTopa, COeIMHEHHBIX TTPOBO/IAMU

Uto Ha3biBaeTcs ¢a3oi TpexdaszHou nenu?

Tpexda3Has cucTemMa TOKOB, IPOTEKAIOL[MX B Tpexda3Hou 1jenu

OpHoasHas cucTteMa TOKOB, IPOTEKaroLUX B Tpex(a3HoH Ljenu

Y4acTok 11emnu, 1o KOTOpOoi MpoTeKatoT TPY ToKa Tpex(asHoi Ljenu

+Y4acTok 1jen, 1o KOTOpoi MpoTeKaeT OZIUH U3 TOKOB

Kak u300pakaeTcs Ha 1eKTpocxeMax Tpex(a3HbIi reHepaTop?

+B Buje Tpex 06MOTOK o, yryiom 120°

B Buzie oHOM 06MOTKH oz, yriiom 120°

B Buje Tpex 06MOTOK 1107, yriom 90°

B Buzie Tpex 0OMOTOK

Kakum cooTHomeHueM CBsfi3aHbl (pa3Hble M JIMHeNHble TOKM M HamnpsDKeHWs B CUMMeTPUYHOM
3Be3ge?

+H,=13;U, = V3Us
Li—=E_Sstnwmi
S:\;'IIP: + Q:
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Kakoii TOK npoTeKkaeT B Hy/IeBOM MPOBO/e MPU CTPOro CKMMETPHUUYHOM Harpy3ke?
MuHUMa/TbHbIN

MakcumanbHbIN

+Hynepoii

PaBHbIl eguHULE

K uemy npuBOJUT 00pPHIB MPOB0O/|a B CAMMETPUYHOM Lienu?

K u3meHeHmuto repekoca (a3

K yBenuuenuto (ha3Hoil Harpy3Ku

K n3meHeHHio (pa3HbIX TOKOB

+K n3MeHeHU10 ¢ha3HbIX HaNPsDKeHUM

Kakum cooTHoieHHeM cBsi3aHbl (pa3Hble U JIMHeHHbIe TOKH M HaNpPsHKeHUsA B COeJUHEHHU
TPeyroJibHUKOM?

U.=Us; L, =3I

Lo=E_ sinwt

S= P? + (Q*

I,=14; U, =+V3Us

JI/1s1 uero CJIy)XKMT HY/1eBOM NIPOBoj?

st paBeHCTBa (pa3HBIX TOKOB

[7s1 yBenmueHus: HarnpspKeHUst

+]171s1 paBeHCTBa (ha3HbIX HAMPSKEHUM

7151 yMeHbIIIeHUsT HarlpsDKeHU

CoeauHeHUe Ha3bIBaeTCs «3Be3/I0M», eC/Iu

Konerj a3b1 AB 611 coefriHeH ¢ HauaioM (asel BC, konerr da3el BC coepunen ¢ Hauanom ¢asel CA,
KoHell (a3bl CA coesriHeH ¢ HauanoM (a3sl AB

+KoHLp! (a3 reHepaTtopa coe[MHEeHbI B OJJHY TOUKY, a K HadajaM IO/[Be/ieHbl JIMHelHbIe MPOBO/a,
COeJMHSIIOLIMe TeHepaTop C Harpy3Kou

[TpoBosia 00BEJUHEHBI TIOMAPHO HECBS3aHHOW IIECTUIIPOBOJAHOM CHCTEMOW W COeJUHEHBI (a3bl
reHepaTopa U Harpy3ku

Het npaBU/IBHOTO OTBETa

Toku, nporekaruye B (pa3ax reHepaTopa Wil Harpy3kH, Ha3bIBAKTCS

+®da3HbIMU

JInHeHbIMU

HeliTpanbHbIMU

Bce oTBeThI BepHbI

TokH, MpoTeKarIue Mo JHHEHHBIM MPOB0/jaM, Ha3bIBAKTCA

®da3HbIMU

+JIuHelHbIMU

HeliTpanbHbIMU

Bce oTBeThI BepHbI

ITo HeliTpa/IbHOMY NMPOBO/ly MPOTEKAeT TOK, PaBHbIN
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y=ILh-I-I

+IN =IA+IE+IC

IN = I A * IE * Ic

Iy=Ila=l=I

Bbiarosapsi Ha/IMYUIO HEHTPA/JIBLHOr0 NMPOBo/a (ha3HbIe HANPSHKEHUs MOTpeduTeist
YBemnuuBaroTcs

YMensbiarorcsa

+OcTaroTcs HeM3MEeHHBIMU TIPH JIF000H Harpy3ke

PaBHBI HY/HO

CooTHoIIeHHEe MeXX/ly JIMHeHHBIM U (Da3HBIM HaNpPsDKeHUsIMH onpefessercs mo ¢gopmysie
Uyp=U,-Uy

Upe =Up=U¢

Uy =U:.-U,

+Bce OoTBeTHI BEPHBI

JIuHellHOe HampsHKeHHWe B C(Jiyyae CUMMETPUYHOM HArpy3ku U NMPH HA/IUYUHM HENTPa/JbHOIO
nposoja

+B w@ pa3 bosibiire ha3HOTO
V3
B ~ bas Goblite a3HOrO

e
V2
B ~ bas Goblite a3HOrO

Het npaBubHOTO OTBETa
BekTopHasi AuarpaMMa HampsDKeHUSI U TOKOB NMPH HeCHMMETPUYHOM Harpy3ke u3o0pakeHa Ha

PHCYHKe

23



Uc=tlica

Ue=Uca
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Unc

YMeHblIlIeHHe COTIPOTUB/IeHHsI 0/JHOM U3 (pa3 (Hampumep, ¢a3bl A) A0 HY/IA, COOTBETCTBYeT
XoJjiocTomy Xoay

OO6poIBY (ha3bl

+KopoTKOMy 3aMbIKaHUIO

Het nipaBW/IbLHOTO OTBTA

Tpexda3Hoil ccTeMoil IepeMeHHbIX TOKOB Ha3bIBaeTCs

CoBOKYMHOCTb Tpex Tpex(a3HbIX 37eKTPUUECKUX Lierel, B KOTOPBIX AeWCTBYIOT CUHYCOWJabHble
3/1C oAvMHAKOBOM UaCTOTHI, CABUHYTHIE 110 ¢a3e Ha 1/3 mepuosa U co3zaBaeMbie OOIIMM HCTOUHUKOM
3/1eKTPUUECKOUN SHeprumn

COBOKYITHOCTb Tpex OJHO(a3HbIX 37eKTPHUUeCKUX Iiereidd, B KOTOPBIX AeWCTBYIOT CUHYCOWJA/bHbIE
S/IC pa3HoO# YacToThl, CABHUHYThIe 1O (ha3e Ha 1/2 mepuoja U Co37aBaemMbie OOIIMM HCTOUHHUKOM
3JIeKTPUYECKOW SHeprumn

CoBOKYMHOCTb Tpex Tpex¢a3HbIX 3/71eKTPUUYECKUX Lefel, B KOTOPBIX AeWCTBYIOT CUHYCOWUZA/IbHbIE
O/IC pa3HO# 4YacCTOThHI, CABMHYTHIe MO (a3e Ha 1/2 mepuoja W co3ZaBaeMble OOIUM HCTOYHUKOM
3/1eKTPUUeCKOUN SHeprumn

+COBOKYITHOCTb Tpex OAHO(QAa3HbIX /IeKTPUUECKUX Liereld, B KOTOPbIX [eHCTBYIOT CUHYCOHM/asbHbIe
S/1C oiMHAKOBOM YaCTOTHI, CIBUHYTHIE MO (ha3e Ha 1/3 mepuoza U co3zaBaemMble OOIIMM UCTOUHHUKOM
3JIeKTPUYECKOW SHeprumn

IIpu cuMMeTpUYHOI Harpy3ke (¢a3Hble TOKH 0JMHAKOBBI U CIBUHYTHI 110 (ha3ze Ha yroJ

150°

+120°

240°

90°

IIpu coejuHeHNH HArpy3KH MO CxeMe «TPeyro/JIbHUK» TMHeHHOe HanpshHKeHne

+PaBHO (azHOMY

B3 pa3 bosbliie (ha3HOTO

e
B + 3 pa3 MeHbI11e (a3HOTO

Bce oTBeThI BepHbI

AKTHBHasi MOLIHOCTH TPex(a3HOro ToKa MNpu HeCHMMETPHUUYHOM Harpy3ke (a3 paBHa
+P = Pag + Pac + Pca,

P=3U,1I,cosp

P=-J3U,1,sin ¢,
1
P=3U, “Lcos ¢,

NG

BekTopHas fuarpaMma sl c1ydas o0pbiBa JIMHEHHOr 0 MPOB0/I0 H300pa)keHa HAa PHUCYHKe
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\ -ian= iE: Uec

Bc  la=les

IIpu coeuHeHU HAarpy3KH TPeyroIbHUKOM JIMHeNHbIA TOK paBeH

In = Iq>

+1, =31,

I = 1

LT

IIpu coeuHeHUU HAarpy3KH TPeyroIbHUKOM JIHHellHOe HalpshDKeHNe PaBHO
U, = \/3 Uy

u,<U,

u,=2U,

+U,=U,

BekTopHasi AuarpaMma /i HeCCAMMETPUYHOHM Harpy3Ku H300pakeHa Ha pUCYyHKe
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BekTopHasi ;uarpamMma /i cjiydas o0pbeIiBa o/{Hoi u3 (a3 n3odpakeHa Ha PHCYHKe
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Ta6ymma 6 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop v HaumeHOBaHMe

KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

(4acTy KOMIIETEeHLMM)

VHAUKaTOpa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTHDKEHUST COOTBETCTBYET OL[eHKe | COOTBETCTBYET OL[eHKe | COOTBETCTBYET OL|eHKe
KOMIIeTeHIIUU (YaCTU | «Y/JOBJETBOPUTEILHO» «XOPOLLO» «OTJINYHO»
KOMIIeTeHIUH ) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO 0a/la | MakKCHMMasibHOTO 0a/ia | MakcuMarnbHOro bansia
OIIK-1.1. Briaenenue | CTyzeHT obnagaet CTyzeHT XOpOoLI0 CryzeHT npuHUMaeT
o KnaccuuKaryst 00LMMY CBeJIeHHSIMH O | 3HaeT OOIIye CBeJleHHsI | aKTUBHOe yJacTue B
(HaMeCKIX " Tpex(a3HbIX LIernsXx, 0 Tpex(a3HbIX LensX; | X0oZe MpOoBeJeHus
3HaeT Ha Oa30BOM 3HaeT, KaK BbISIB/IATb U | 3aHSITUS], TTOKa3bIBaeT
XUMHTIECKHX YPOBHe KaK BBISB/IATh U | KIaCCU(HULMPOBATh riny6oKoe 3HaHUe
NpoLneccos, K/IacCU(ULIMPOBaTh ¢bu3nueckre u CcBeJieHul 0 Tpexda3HbIX
TIPOTEKAKOLIUAX Ha | pusnueckue u XUMUAYECKHe L[eTISIX; YMeeT BBISBJIAT
06neKTe XUMUYeCKUe MPoLIeCChl, | MPOLecchl, Y KJ1aCCU(QULIMPOBATh
. MPOTeKaroIIKX Ha MpOTeKarIIyX Ha ¢dusnyeckue u
ripoeccroHaBbHOM
oOBbekTe oObekTe XUMHYeCKHe TIPOLIeCChI,
ACATETBHOCTH, npoecCUOHaILHOM npoecCUoHaILHON NIPOTEKAIOIIUX Ha
JiesiTeTIbHOCTH; yMeeT JesITeIbHOCTH; yMeeT | 00beKTe
OIK-1.2. orpeJensTh ompe/iensiTh ripodeccroHa/IbHOM
Oripezenenue XapaKTepUCTUKU XapaKTepUCTUKU JesaTe/IbHOCTH; YMeeT
XapaKTepUCTUK ¢usnyeckoro rporecca | GU3NYECKOro oripejieNiATh
u3mueckoro mporecca (sBneHUs), ripotriecca (siBJieHus1), XapaKTepPUCTUKU
XapaKTepHOro Aist XapaKTepHOro Aist ¢dusnyeckoro rnporecca
(sBN1EHUSA),
00BeKTOB 00BbeKTOB (aBneHus),
XapakTepHOro M | mpodeccruoHambHOM npohecCHOHATbHOM XapakKTepHOTO IJIst
00BEKTOB JiesiTe/TbHOCTH, Ha JlesiTe/TbHOCTH, Ha 00BEKTOB
HpO(i)ECCHOHaJIbHOP'I OCHOBE€ TeOpeTHYeCKOIro | OCHOBe HpquECCHOHaHBHOﬁ
[IeATeTBHOCTH, Ha | (9KCTIEPUMEHTAIBHOTO) | TEOPEeTHYECKOro JiesiTeTbHOCTH, Ha
WCCIIeIOBaHMS; (9KCIieprMeHTa/bHOT0) | OCHOBE TeOPeTHYeCKOro
OCHOBE TIpe/ICTaB/SATh 0a30Bble | UCC/Ie/IOBAHMS; (9KCTIepuMeHTaIbHOTO0)
TeOpeTH4eCcKoro JU1s1 IpoheCCHOHAIBbHOM | Tpe/CTaB/IsATh 0a30BbIe | MCC/I0BAHMS;
(3KcrieprMeHTanbHOT0) | cdepbl pusnueckre st TIpeJICTaB/SATh Oa30BbIe
VICCIIeJOBAHHS; TIPOLIeCChI U SIBJIEHUSI B | NPo(ecCroHaNIbHOM JJ1s1 IpoeCCrOHaNbHOMN
BUJIE cthepnl pusnueckue cdepsl pusrueckue
OIMTK-1.4. MaTemMaThUuecKoro(ux) | MpOLeCCHI U SIBJIEHUS B | TIPOLIECCHI U SIBJIEHUS B
TpescTassenme ypaBHeHUs1(11); BUJle BUJle
5 BbIOMpaTh 6a30BbIe MaTemMaThueckoro(ux) | MaTeMaThyecKoro(ux)
d30BBIX A | busrueckue n ypaBHeHus1(1); ypaBHeHus1(1);
Mpo(eCCHOHATBHOM XUMHUYECKUe 3aKOHbI BbIOMpaTh 6a30BbIe BbIOMpaTh 6a30BbIe
cdepbl bu3nyeckux | [/ peleHus 3a1a4 ¢busnyeckue u bu3nueckre u
[POLIECCOB U SIBJIEHHHA B ripoeccroHaNTbLHOM XUMHUUeCKUe 3aKOHbI XUMUYeCKUe 3aKOHBbI /1151
— JiesiTeNTIbHOCTU JUTsL pellieHust 3a/iau pellieHus 3aiau
ripoeccroHaNIbHOM ripoeccroHaNbHOM
MaTemaruiecKoro(yx) JleSITe/IbHOCTH JlesTe/IbHOCTH
ypaBHeHus1(1);

OITK-1.5. Beibop
0a30BbIX PU3NUECKUX U
XUMHUYECKUX 3aKOHOB
JUIS1 pellieHus 3a1ay
ripoeccroHabHOM
JeSITeIbHOCTH

29




Mopayab 5. ACHHXpOHHbIE MallIUHbI
®DoHJ TECTOBBIX 3aJaHUl

Bbibepume 00uH npasubHbLl 8apuaHm omeema u Haxcmume KHONKy «/lanee»

O0mMoTKa craTropa mnpejcTaB/iser co0oi Tpexda3Hyld O00MOTKY, HPOBOAHHKH KOTOPOH
PaBHOMEPHO pacrpeje/ieHbl 10 OKPY)XHOCTH CTaTopa M NMoga3Ho y/I0)KeHbl B Na3ax C yrJ10BbIM
paccTosiHueM

150°

+120°

240°

90 °

JaiA 4Yero MarHMTONPOBO/J CTaTopa ACHMHXPOHHOr0 /BHrareias Ha0MpawT H3 IUIACTHH
3/1IeKTPOTEXHUYECKOH CTaIu?

+]1711 yMeHblIIeHUs [I0Tepb Ha IlepeMarHuuriBaHue

s yBenueHus CONpOTUB/IEHUS

13 KOHCTPYKTHUBHBIX COOOpaykeHnH

Het npaBuibHOTO OTBETA

ITo KOHCTPYKLIM POTOpPAa aCHHXPOHHBIE MAILUIMHBI 110/jpa3/e/IAIT Ha MallUHbI

C KOpPOTK03aMKHYTBIM POTOPOM

C ¢a3HbIM poTOpOM

+C KOPOTKO3aMKHYTHIM U (ha3HbIM POTOPOM

Hert nipaBuibHOro otBera

Ji/1s1 Kakoro ynpasJ/ieHus MpeJjHa3HayeH MarHUTHbIA nycKkareab TA/I?

Hns pyysoro

s AUCTaHLIMOHHOT O

st aBTOMaT4eCckoro

+Bce oTBeTHI BepHbI

JI/I 4ero yCTaHaB/IMBAKOT MeJHOe KOPOTKO3aMKHYTOe K0J1bL{0?

151 yMeHbI1IeHHs [TOTephb Ha [lepeMarHiuMBaHue

s yBenueHus CONpOTUB/IEHUS

+/]ns yMeHbl1IeHHs1 BUOpaljiy cep/leuHUKa B €r0 TOPLIEBOM YacTu

3 KOHCTPYKTUBHBIX COOOpa)keHu#

/151 3a1MThI 3/1eEKTPOABHUraTe/Is 0T Neperpy3KH HCI0/Ib3yHT

TeruioBblie pene

ABTOMaTUUYeCKHE BBIK/IFOYATe/IU C TEIIOBBIMU pacCLielIUuTe ISIMU

+00a ycTpoiicTBa

Het npaBunbHOro otrBera

Ji/i51 3a1MThI 3/1eKTPO/JBUraTe/Isl U CXeMbl yNIPaB/1eHUA 0T KOPOTKUX 3aMbIKaHUI MPUMEHAITCS
[11aBKMe rpesoXpaHUTen

ABTOMaTHUYeCKUEe BBIK/IFOUYATE/IN C 3/IeKTPOMarHUTHBIMU pacLienuTe My

TeruioBble pene

+I1naBKue npesoXpaHUTe/IM U aBTOMaTUUYeCKre BBIK/IF0UaTe Iy C 3JIeKTPOMarHUTHBIMU pacLielUuTe ISIMUA
MarHuTHBIH ycKaTe/Ib COCTOMT U3

+Kopryca, TAroBoro 3jeKTpoMarHira 1 CBsi3aHHOW C HUM KOHTaKTHOW CHUCTEeMbI

Kopryca (craHuHBI), CepAeyHHKa cCTaTopa, Tpexda3Hoil o0MoTKu craropa Kopryca, ryaBHBIX |
JIOTIOJIHUTEJTBHBIX TI0JIF0COB, 0OMOTKH BO30Y K [eHUS

Kopriyca (cTraHuWHBI), CepfieuHHKa cTaTtopa (MarHMTOIPOBO/A), Tpexda3HoiW O0OMOTKMA CTaTopa,
BO30yIuTe S

KoHTakTHas cucreMa COCTOUT U3

CunoBeIX U (pa3HbIX KOHTAaKTOB

+CHIOBBIX U BCIIOMOraTe/IbHbIX KOHTAKTOB
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®a3HbIX ¥ BCIOMOraTe/IbHbIX KOHTaKTOB
CHU/IOBBIX, BCIIOMOraTeIbHBIX U (baBHbIX KOHTAaKTOB
Kak PACCIUTHIBAETCHA €eMKOCTh KOHAE€HCAaTOPOB

E =1 e

+Cppoe =(2..2,5)C,
Cop— 122500 oo

Hert nipaBuibHOro orBera

KakoBbI 0CHOBHBIE 3/IeMeHTbI aCHHXPOHHOI0 3/IeKTPOABUrare/is?
+CraTtop, poTop, Bal, 0OMOTKU

CraHuHa, IKOPb

Crarop, IKOpb, OJIIUITHUKN

Portop, 0OMOTKH, TIOZLIMITHUK

CeppeyHuK cTaTOpa aCHHXPOHHOIO JBUraTe /sl U3r0TaB/JIUBAIOT U3:
Hukens

Menu

+3DJIeKTPOTeXHUUECKOU CTa/ln

AroMHAHUS

JA yero MarHUTONPOBO/, CTAaTOPAa ACHHXPOHHOIO /[BUrare/isi HAOMPAwT M3 H30/IMPOBAHHBIX
JINCTOB 3/IEKTPOTEXHUYECKOH cTaau?

JJ1s1 yMeHbIlIeHHs [10Tepb Ha [lepeMarHiuMBaHue

+71J11 yMeHblLIeHUs] IOTepPb Ha BUXPEBbIE TOKU

[J1s1 yBe/TMUEHUs COTIPOTHUBJIEHUS

13 KOHCTPYKTHUBHBIX COOOpa’KeHHI

YTo AB/IsAETCA BPalllaloIIeiicsa 4acThi0 B aCHHXPOHHOM /iBUrarese?
CraTop

Axopb

+Potop

CranuvHa

Kakue cymecTByOT BUABI 00MOTKH poTopa?

KopoTko3aMkHyTast

®daszHas

CummMmeTtpuuHas

+KopoTko3amMkHyTasi, pa3Hast

Ec/m 00MoTKa poTopa mojo0Ha 00MOTKe cTaTopa, TO 3TO

+da3Hblil poTOp

KopoTko3aMKHYTBIN pOTOD

«bennubs KiieTka»

Het npaBunbHOro otrBera

Jins npeoOpa3oBaHus KaKoi YHepPruu npejHa3HaueHbl aCHHXPOHHbIE IBUraTe/Iu?
+O/IeKTPUUECKON B MeXaHUYeCKYHo

MexaHryeckoll B 3/1eKTPUYECKYIO

ONeKTPUUYECKOM B TEIJIOBYIO

MexaHnueckoli BO BHYTPEHHIOIO

Kakasa Touka Ha rpajuke M=f(n) cooTBeTcTByeT HOMHHA/IbHOMY MOMEHTY PpeXuMa pabdoTbl
JBUraTeaa?
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0 R n

HaiijuTe HeBepHOe YyTBep)X/leHHMe OTHOCHTE/IbHO MAarHUTHOIO IO0JIA POTOpPa ACHHXPOHHOIO
ABHraresis

+CKOpOCTb MarHUTHOT'O TI0JIS POTOPA 3aBUCUT OT CKOPOCTH poTOpa

MarnuTHOe 1ojie BpaijaeTcsi ObicTpee, ueM poTop

CKOpOCTb 10JIs1 CTaTOpa paBHa CKOPOCTH O/ pOTOpa

Het npaBU/IbHBIX OTBETOB

HaiiT HeBepHOe yTBep)K/eHHe OTHOCUTEe/JIbHO YCTPOHCTBA aCHHXPOHHOIO JBUrares C (pa3sHbIM
poTOopoM

da3Hblli pOTOp WIMeeT Ta3bl, B KOTOpPble YK/ajbiBaeTcs TpexdaszHas 0oOMOTKAa W3 MeIHOTO WIIH
aJIFOMHMHUEBOI0 IIPOBOJA

KoHI[pl 00MOTOK poTOpa MpUCOeAWHEHBI K KOJIbIaM, YKPeTUIEHHBIM Ha Bamy

K Ko/bLjaM NPUKUMAKOTCS 1eTKH

+Uepes 111eTKU K POTOPY MOABOAUTCS HaMpsDKeHUe

Kakas Touka Ha rpajduke M=f(n) cOOTBeTCTByeT KPUTHYECKOMY MOMEHTY Pe&XuMa pPadoThI
JABUraresna?

Mt B
e
f }C
II|II II:-
1 A ‘ID
III II
L >
0 n
A
C
+B
D
Kak wu3MeHUTCA BpamjalOIjuii MOMEHT /BUrarTe/jsi NPHU YBe/JIMUEHUMH CKOPOCTH BpalleHUus
poropa?

+Bpalarommii MOMEHT YMEHBILIUTCS

Bpataroiuii MOMEHT He U3MEeHUTCS

Bpararomiyii MOMEHT YBeJTUUUTCS

Onwu OyJyT paBHBI

ACHMHXpPOHHBIE ABUTaTe/H ¢ ()a3HbIM POTOPOM OT/IMYAIOTCA OT ABUraTe/IA C KOPOTKO3aMKHYTHIM
POTOPOM.....

HanruweM crieryiaibHbIX 1a30B /IS OXJIaKAE€HUS

+HamiurieM KOHTKTHBIX KOJIeL]| 1 IIeTOK

YucoM KaTyiiek 0OMOTKH cTaTopa

Vcrosip30BaHNeM B KaueCTBe POTOPA TIOCTOSTHHOTO MarHUTa

Kak Ha3bIBaeTcsi 0CHOBHAsl XapaKTepHCTHKA aCHHXPOHHOTO ABUTaTe/Isa?
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BHelHss XapakTeprcTrKa

PeryivpoBouHas XxapakTepuCTHKa

+MexaHnyeckasi XxapaKTepuCTHKa

CkoubxeHue

IIpu KaKoM yC/1I0BUM 0OMOTKH CTaTOpPa COeJUHAIOTCH «TPeyro/ibHUKOM»?
+Un=Ud

Un=vV3U¢p

I=UR

Het nipaBuibHOro otBera

IIpu KakoM yC/IOBHH 00MOTKH CTaTOpa COeJUHAIOTCA «3Be3/j0i»?
Un=Ud

+Un=V3U¢

I=UR

Bce oTBeThI BepHBI

IIpuHIMN e CTBUA aCHHXPOHHOIO /IBUraTe /s 0CHOBaH Ha
WCII0/Ib30BaHNUU BpaLaoLLeroCcsi MarHUTHOTO IO/t

WCII0/1b30BaHUU TOPMO3HOI'O MOMeHTa

OCHOBHBIX 3aKOHaX 371eKTPOTEeXHUKU

+1 1 3 OTBeTHI BepHbI

Cor/1acHO 3aKOHY 3JIeKTPOMarHUTHOM MHAYKIIMM B 00MOTKe poTopa odpa3yercs I/IC. Ona:
IIpsiMo mpornopLioHabHa CKOPOCTU BpallieHUs 11015
+IIpornopLroHanbHa CKOPOCTU NepeceueHusi CUIOBBIX JIMHUN

PaBHa CKOpOCTH TnepeceueHusi CUJIOBbIX JIMHUH

HeT npaBuIbHBIX OTBETOB

Kak yk/iaabIBaeTcss 00MOTKAa aCHHXPOHHOI'O BUTraTesIsi?
HamartbiBaeTcst Ha poTop

+¥YK/agpIBaeTcs B a3kl CTaTOpa ¥ poTopa

3anauBaeTcsl B KOPIyC CTaTopa

Het nipaBunbHOro otBera

Yem 3aKperuisiloT 00MOTKY cTaTopa B ma3ax?

CrpyOuyHOM

3aKuMaMu

+KnuHbsamu

Bce oTBeThI BepHBI

IIpunnun perictBusa A/l ocHOBaH Ha:

3aKoHe 3/1eKTPOMarHUTHOW MHAYKLIUU

3akoHe Amriepa

[IpaBusne JleHna

+Bce oTBeThI BepHbI

N3 kakoro Benjecrsa BbINO/JTHATCA CTEP)XKHH KOPOTK03aMKHYTOr0 poropa?
N3 cramu

N3 uyyryHa

+U13 megu

W3 3/1eKTpoTeXHUUeCKOW CTau

Kak u3MeHMTCsl CKOPOCTh BpallleHHsi pOTOpa MpPHM yBeJIMUEeHWH MeXaHW4YecKOM Harpy3sKu Ha
BaJIy ABUrarens?

+YMeHbllIaeTcs

YBenuunBaetcs

CtpemMuTCs K HYJIIO

CTtpeMuTcs K 6€CKOHEUHOCTU

IIpexx/ie yeM BK/IIOUUTH JBUraTe/lb B CeTh, HY)KHO YCTAaHOBUTH CXeMY COe/JUHEHHs ero 00MOTOK,
COOTBETCTBYIOIIYIO:

Kputrueckomy pexxumy paboThbl
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+HoMUHa/IbHOMY peKUMY PabOTHI

[TyckoBomy pe>kumy paboThI

Pabouemy pexxumy

Moxxet /i1 poTop A/l AOCTHYEL CKOPOCTM BpallleHUus MarHUTHOI'O 110/1?
Moxet

YacToTa poTopa yBemMu1uBaeTcs

+He moxet

Yacrora poTopa He 3aBUCUT OT YaCTOThI BpalljeHWst MarHUTHOI'O T10JIs

Kak u3MeHHMTCs TOK B 00MOTKe pOTOpa NpHW yBe/JIWYEHHM MEXaHHYeCKOW Harpy3Kd Ha Basly
JBUraTe/aa?

CraHeT MakCHUMa/IbHbIM

+YBenuuurcs

YMeHbLIMTCH

He usmenurcs

B nmacnoprte A/l yka3zano Hanpspxkenue 220/380 B, a Hanpspkenue cetr paBHo 220 B. Kak 0/DKHBI
OBITH coeJUHEeHBbI 00MOTKHU cTaTtopa A/l B pabouem pexxume?
+TpeyrosbHUKOM

3Be3moi

CxeMa coelMHEHUsI 3aBUCUT OT HOMHUHAJIBHOTO PeXXKrMa paboThI

[nst pellieHys 3a7iauy HeJOCTaTOUHO JaHHbBIX

YuyacToK XapakTepHCTHKH pe)XHMa padoThl, HA KOTOPOM CKOJIbXeHHe u3MeHsieTcs oT 0 g0 My,
COOTBETCTBYyeT

HeycroitunBomy pe>kumy paboThI

+Y CTOMUMBOMY pEKUMY PabOTHI

Pe>xumy paboThI TeHepaTopa

PexxrMy 371eKTPOMarHMuTHOIO TOPMO3a

ITepeunciuTe pe)KUMbI Pad0Thl ACHHXPOHHOTO {BUTaTe/Is:

Pexxrim reHeparopa

Pexxum nBuraresis

Pe)xrM 3/1€eKTpOMarHuTHOr0 TOpMO3a

+Bce nepeunciieHHbie

KakoBo Ha3HaueHHe MycKoBoro peocrara B A/l c ¢a3HbiM poTopom?
+¥YBeyMueHue IyCKOBOI0 MOMeHTa

YMeHblIeHre TTyCKOBOI'O TOKa

YBenmueHue yCKOBOr0O MOMEHTa U YMeHbIIIeHHe [TyCKOBOI'O TOKa
IIpaBUiIBHOrO OTBETA HET

C KakKoH [je/1bI0 MOHWKAETCsl HanpsDKeHue, Mo/JBoANMoe K 00MOTKe cTaTopa npu mycke A/l?
YMeHbl1IeHre ITyCKOBOTO MOMEHTa

YBenmueHue yCKoBOro MOMeHTa

+YMeHbllIeHHe MTyCKOBOTO TOKA

YBenueHue MyCcKOBOI'O TOKa

Kakoii ijudpoii Ha pucyHKe o003HaueH craTop?
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DwWN 4

Kakoii nudpoii Ha pucyHKe o0o3HaueH potop?

1

+2

3

4

C KakoH Ie/IbI0 ACMHXPOHHBIA /[BUTraTe/lb C ()a3HBIM POTOPOM CHA0)KAT KOHTAKTHBIMH
KOJIbI|JaMH U LieTKamMu?

+]1151 coejHeHYsI pOTOpa C PeryJMpOBOUYHBIM PeOCTaToOM

st coeiHeHNs cTaTopa C peryJiMpoBOYHBIM PeoCTaToM

st noAK/II0UeHUs ABUraTesisi K CeTu

st '3MeHeHUs1 TOKa B poTope

Kakmue aBurare/siu nepeMeHHOro TOKa Ha3bIBalOT aCHHXPOHHBIMHU?

Y KOTOpBIX CKOPOCTH BpallleHWsi pOTOpa paBHa CKOPOCTH BpalljeHUsI MAarHUTHOT'O T10JIs1
+¥Y KOTOpBIX CKOPOCTh BpalljeH!s1 POTOPa MeHbllle CKOPOCTH BpAalLleHWs] MarHUTHOTO OJIS
Y KOTOPBIX CKOPOCTh BpallieHHs1 poTopa 00JIbIlle CKOPOCTH BpaIL|eHUst MarHUTHOTO TI0JIst
Her npaBuibHOro oTBeTa

KakoBa uyacToTa mnepeceyeHHsi CW/JIOBBIMH JIMHUSIMM MarHUTHOTO MOJISI CTep)KHeH O00MOTKH
HeI0/BH)KHOI'0 poTopa?

+MakcrmasbHas

MuHuMasibHas

PaBHas HyJTO

Het npaBunbHOro otBera

Kakum croco6oM M0O>XHO OHU3UTH MYCKOBON TOK aCHHXPOHHOI'O ABUraTessi?
Bk/toueHreM Moc/iefloBaTe/IbHO C 0OMOTKOM CTaTopa peakKTHUBHBIX KaTyIleK
[NepektroueHreM 0OMOTOK CTaTOpa CO 3Be3/[bl Ha TPeYTOJIbHUK

+CHWKeHHEeM HarpspKeHws], TI0ZJaBaeMoro K 0OMOTKe ctaTopa nipu mmycke AJ]

BepHoro oTeera HeT

UTo AB/ISIeTCA HeMO/BH)KHON YaCcThI0 B aCHHXPOHHOM /IBUraTesie?

+CTtaTop

Axopb

Potop

CranuvHa

3 kakoro Marepuasjia HabuparwT poTop?

Menb

AnroMuHUN

+32J/IeKTpOTeXHUYeCKas CTaslb

Bce oTBeThI BepHbI

35



Ul kW N

~

9.

10.

11

12.
13.
14.

15.
16.

17.

18.

Bomnpocs! piisi codecejoBaHusA

. Kakoe coesHeHue (a3 reHepatropa U Harpy3KH Ha3bIBaeTCs «3Be3[0M»?
. KakoBo cooTHomeHue Mexay ¢asHbIMU W JIMHEMHBIMHA HarpspKeHUsIMU M TOKaMH TIpU

COeJMHEeHUU Harpy3KH 110 cxeMe «3Be3ja»?

. O6BsicHUTE Ha3HaUeHHe HYJIEBOTO MTPOBOJA.

. Kak ornpezieuTh TOK B Hy/1eBOM MpoBojie?

. UTo Takoe HarpsbkeHue cMelleHus1 HeUTpanu? B Kakux ciydassXx OHO paBHO HYJIFO?

.UeMm omacHO KOPOTKOe 3aMblkaHWe OfHOW (a3bl MPU HAIUMUMKA W OTCYTCTBUM HYJIEBOTO

rnposoja?

. Kakas TpexdasHas cucteMa Ha3bIBaeTCsl HECBsI3aHHOM ?
. C Kako¥ 1ie/ibl0 HelTpasib TpaHC(opMaTopa WM TeHepaTopa MOAK/IIYaeTCs K 3a3eM/IstoleMy

YCTPOUCTBY?

UTo Takoe 3allUTHOe 3aHyJ/IeHle B 3/IeKTPOYCTaHOBKax HarpsbkeHueM o 1 kB?

[TosicHuTe 1TOCTPOEHHBIE BeKTOPHbBIE JyarpaMMBbl.

.Kak mnpousBoguTcs u3MepeHMe MOIIHOCTM B Tpex(asHbIX Lensx IMpu COeJUHEeHUU
roTpebuTesiel 1o cxeme «3Be3za»?

HazoBuTte nperMyiiiecTBa TpexgasHbIX CUCTEM.

Kakoe coesHeHue (a3 reHepaTopa WM Harpy3KH Ha3bIBAeTCsl «TPEYTOJIbHUKOM» ?

KakoBbl COOTHOILIEHUS] MeXAYy JWHEeWHbIMU W (ha3HbIMU HampsDKEHUSIMU M TOKaMU TIpU

CUMMeTPUYHOM Harpy3ke ¢a3, coe[MHEeHHBIX 10 CXeMe «TPeyTroJbHUK»?

Kak onpesiensitoTcst IMHeHbIe TOKU?

Kak ompefensitoTcsi akTHBHasl, peakTWBHas W T0JIHasi MOIIHOCTUA TpexdasHOW Lienu Mpu

pas/MYHbIX HarpysKax?

KakoBbl OyayT HampspkeHMss Ha (a3ax TPUEMHHUKOB 3JI€KTPO3HEPrHM, €C/TH TIePeropuT

T/1aBKasi BCTaBKa Mpel0XpaHuTesisi B OAHOM U3 JTMHEHWHBIX TTPOBOZOB?

Kak npousBoguTcs n3mepeHre MOILHOCTU B Tpex(asHbIX LieMnsaX MpU COeAUHEHUU Harpy3Ku
10 CXeMe «TPeyroJIbHUK»?

MakcumasnbHOe KOJTMUecTBO 0asuioB 3a cobeceioBanve — 5 6anioB, MUHUMaIbHOe — 3 Garia.
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Ta6ymma 7 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Koa n HaumeHOBaHMe

KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

WHAUKATOopa (4acTy KOMIIETEeHLMM)
JOCTHKEHUSs Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
KOMIIeTEHLIUM (YaCTU | COOTBETCTBYET OL[eHKe | COOTBETCTBYET OL[eHKE | COOTBETCTBYET OIleHKe
KOMITeTEHLIUN) «y[IOBJIETBOPUTETHHO» «XOPOLLO» «OTJTUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oa/ula | MakKCMMasibHOTO Oa/ia | MakcuMasnbHOro bansia
OIIK-1.1. Briaenenue | CTyzeHT obnagaet CTyzeHT XOpOoLI0 CryzeHT npuHUMaeT
o KnaccuuKaryst 00LMMY CBeJeHUSIMU 3HaeT 00lLI[Me CBeJleHHsI | aKTUBHOE yJacTue B
(HaMeCKIX " 00 aCMHXPOHHBIX 006 aCMHXPOHHBIX X0/ie TIPOBe/IeHHs
MallliHaX, 3HaeT Ha MalllMHaX; 3HaeT, KaK | 3aHATHs], T0OKa3bIBaeT
XUMUHECKUX 6a30BOM YPOBHe KaK BBISB/IATH U rny6oKoe 3HaHUe
NpoLeccos, BBISIBJIATH U K/1accupuLMpoBaTh cBezieHui 00
TIPOTEKAKOLIUAX Ha | K1accupuLpoBaTh ¢busnyeckre u ACUHXPOHHBIX MalllMHaX;
06neKTe ¢dusuueckre u XUMUUeCKUe yMeeT BbISIB/ISITh U
HpOGeCCHOabHOI XUMUYECKHe TIPOLIeCChI, | MPOLeCChl, KJ1acCU(ULMPOBaTh
MPOTeKaroIIKX Ha MpOTeKarIIMX Ha ¢dusnyeckre u
ACATEBHOCTH, 00BeKTe 00BLeKTe XMMHUUECKHUE TIPOLIeCChl,
npodeccroHaIbLHON nipodeccroHaIbHOM MpOTeKaroIMX Ha
OINK-1.2. JesiITeIbHOCTH; YMeeT JIesITeJTbHOCTH; yMeeT | 0ObeKTe
Ornpenenevie orpeJensTh ompejie/nsiTh ripodeccroHa/IbHOM
XapaKTepUCTUK XapaKTepUCTUKU XapaKTepUCTUKH JlesiTeTIbHOCTU; yMeeT
usueckoro mporecca (usnueckoro rpoiiecca | GU3MUECKOro ornpejiensiTh
(aBneHus), ripoLiecca (siBjieHus), XapaKTepUCTUKU
(aBnenms), XapaKTepHOro J/ist XapaKTepHOro Jist ¢usnyeckoro rporecca
XapakTepHOro A | 06BeKTOB 00LEKTOB (saB1eHUS),
00beKTOB 1po¢eCcCUOHATLHOU rpoecCcroHaNIbHON XapaKTepHOTo /st
HpO(i)ECCHOHaJIbHOP'I JedaTeJIbHOCTH, Ha AedaTe/IbHOCTH, Ha 00BEKTOB .
[IeATeTBHOCTH, Ha | OCHOBE TEOPETHYECKOrO | OCHOBe nipodeccroHaIbHON
(9KCIieprMeHTalbHOT0) | TeOPeTUUYeCKOro JiesiTeTbHOCTH, Ha
OCHOBE WCCIeJOBaHUS; (9KCTeprMeHTaNbHOI0) | OCHOBE TEOPeTUUeCKOro
TeOpeTH4eCcKoro TIpe/ICTaB/STh 6a30Bbie | UCCIe0BaHUS; (9KCTIepuMeHTaIbHOTO)
(9KCTIepUMEeHTaIbHOTO) | /711 TPOdeCCMOHATBHOM | TIpe/ICTaB/ATh 6a30Bble | MCCIe0BaHNS;
FICCIIE{OBAHYISE cdepsl pusnueckre ISt TIpeJICTaB/SATh Oa30BbIe
TMIPOLIeCChI U SIBJIEHUSI B | IPO(eCcCrOHaNIbHON JJ1s1 TpoeCCOHANBbHON
OIMTK-1.4. BU/jIE cdhepnl pusnueckue cdepsl pusrueckue
TMpencrasnexue MaTeMaTI/IquCKOFO(I/IX) TIPOLIeCChI U SIBJIEHHUsI B | TIPOLIECCHI U SIBJIEHUS B
ypaBHeHUs1(11); BUJIe BUJlE
GazoebIx A | pri6upath 6a30BbIe MaTeMaThuecKoro(Mx) | MaTeMaTu4ecKoro(ux)
TMpO(eCCHOHATBHOM ¢du3nueckre u ypaBHeHUs1(11); ypaBHeHUs1(11);
cdepsl bU3rUeCKUX | XMMUYeCKue 3aKOHbI BbIOMpaTh 6a30BbIe BbIOMpaTh 6a30BbIe

TIPOLIeCCOB U SIBJIEHUH B
BUJIE
MaTeMaTUuecKoro(mx)
ypaBHeHUs1(11);

OIIK-1.5. Beibop
0a30BbIX PU3NUECKUX U
XUMHUYECKUX 3aKOHOB
JUIs pellieHus 3aay
ripoecCcroHaNIbHOM
JeSITeIbHOCTH

JUISL PellieHust 3aau
ripogeccoHa/IbHOM
JesITeNTbHOCTH

¢bu3nueckre u
XUMUYeCKUe 3aKOHbI
JUTSL pellieHus 3aJau
rpodeccroHa bHOU
JiesITe/TbHOCTH

bu3nueckre u
XUMUYEeCKHe 3aKOHBI J1Jisi
pellieHus 3azau
ripodeccoHa/IbHOM
JiesiTeTbHOCTU
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Moayab 6. TpancgopmaTopbl
®DoHJ TECTOBBIX 3aJaHUl

Bbibepume 00uH npasuibHblll 6apuaHm omeema u Haxcmume KHONky «/lanee»

Jins yero npepHa3HaueH TpaHcopmarop?

+ [U1s1 ipeoOpa30BaHUs HAlpsKEHUsI M TOKA TIPY HEM3MeHHOM UacToTe MUTAaoLel ceTn

JJ1s1 yBeJTMUEHUS] WU YMeHbILIeHYs] IePeMEeHHOr0 HarpshKeHUs!

[J/151 yBeJTMUEHUS WA YMeHbILIeHUsI CUJIbI TOKa

[J1s yMeHbIIIeHUs [IlepeMeHHOr0 HalpshKeH!sl U CUJIbl TOKa

W3 Kakoro MaTepuaia Habupaercs cep/ieyHUK ogHO¢a3Horo Tpancdopmaropa?

N3 menun

+U3 5/1eKTpOTeXHUUECKOW CTaTu

W3 anroMuHus

N3 Hukens

Jnsa uero cepjeyHUK ojfHO¢a3HOro TpaHcdopMmaropa ABUraTe/si HAOUPAT U3 TOHKHUX JIMCTOB
3/1IeKTPOTEXHUYECKOH CTanu?

17111 yMeHbl1leHUs IOTephb Ha llepeMarHiYrBaHye

+J1711 yMeHbllIeHUs] IOTepPb SHePrMy Ha BUXPeBble TOKU

1711 yBesTMueHus: CONpOTHUB/IEHUS

13 KOHCTPYKTHUBHBIX COOOpaykeHnH

O6MoTKa TpaHcdopMaTopa, K KOTOPOH MOJBOAUTCS HaNpsDKeHHe MUTAIoIIel CeTH, Ha3bIBaeTCHA
+I1TepBruHOM

BtopuuHoii

[TepBUUHOM, BTOPUUHOU

Het nmpaBubHOrO OTBETA

O06MoTKa, K KOTOPOI MO/COeAMHAETCS Harpy3Ka, Ha3bIBaeTCs

[TepBuuHOM

+BTropuuHoii

[TepBUYHOU, BTOPUYHOU

Het npaBuibHOro oTBETa

Kaxkue BH/ibI TPaHC()OPMATOPOB CyLIeCTBYHOT?

Cuinosble

mMnyibcHbIe

PasnenutesibHbIE

+Bce OoTBeTHI BEPHBI

Pexxum paGoThl, MPH KOTOPOM K 3aKMMaM NEepPBHYHON OOMOTKHM MOJABOAMTCSH HOMHHAIbHOE
HanpspKeHHe, a BTOPUYHAsA 00MOTKa pa30MKHYTa, Ha3bIBaeTCs

+Pe)X1M X0/10CTOr0 X0/1a

Pe>XM KOPOTKOT'O 3aMbIKaHUsI

Pe>xuim o6pbiBa (a3

Het npaBunbHOro otBera

Kos¢¢unuent Tpancopmaiui MoXKHO onpeje/IMTh Kak

Otxomrenue D/]C nepBuuHO# 00MOTKH K O/]C BTOPUUHOM 0OMOTKM

OTHoIlIeHHe YKCeT BUTKOB TIepBUYHOM Y BTOPUUHON 0OMOTOK

OrTHolIeHre HaPsDKeHHsST Ha 3aKUMaxX 00OMOTOK TpaHC(OpPMaTopa B Pe>KMMe X0JI0CTOTO X0/a

+Bce oTBeThI BepHbI

ABToTpaHcdopmarop — 3T0

TpaHcdopmarop, rpegHa3HaueHHbIN [ TIpeoOpa30BaHUsi UMITY/IbCHBIX CUTHAJIOB C JJIUTEe/IbHOCTBIO
MMIy/1bCa /10 1eCSITKOB MUKPOCEKYH/, C MUHUMAaJTbHBIM UCKa)KeHHeM (hOpMbl UMITy/IbCa
Tpanchopmarop, Heo6X0UMBIH /17151 TpeoOpa3oBaHus 37IeKTPUYECKOM SHEPIUU B 3/IEKTPUUECKUX CETIX
Y B YCTaHOBKAaX, Npe/IHa3HaueHHbIX /JI1 IpPYeMa U UCI0/Ib30BaHUs 3/1eKTPUUeCKON SHeprun
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+TpancdopmaTop, B KOTOPOM TepBUYHasi U BTOPUUHasi OOMOTKH COeZIMHeHbl HalpsMyl0 U UMeIOT 3a
CUeT 3TOr0 He TOJIbKO 3/IeKTPOMarHUTHYHO CBsI3b, HO U 3JIEKTPUUECKYHO

Tpancdopmarop, nepBuuHasi 0OMOTKa KOTOPOTO /IeKTPUUECKH He CBsi3aHa C BTOPUYHBIMUA 0OMOTKaMu
TpancdopmaTop, nmepBUYHasA 0OMOTKAa KOTOPOro 31eKTPUUYECKH He CBfi3aHA C BTOPHUYHBIMH
00MOTKaMH, Ha3bLIBACTCH

ABToTpaHchopMaTop

+Pa3penvresnibHbIN TpaHCHOpPMaATOp

WMny/ibCHBIN TpaHCpopmaTop

TpaHcdopmarop Toka

Kakoii ToK M0)KHO IolaBaTh Ha 00MOTKY TpaHcdopmaTopa?

+To/BKO epeMeHHbIN

To/IbKO MOCTOSTHHBIN

[TepemMeHHBIM U MOCTOSIHHBIMN

Het npaBuibHOrO OTBETA

Kakoii puznueckuii 3aK0H JIe)KHT B OCHOBe NMPHHIIUINA AeiicTBUA TPaHcdopmarTopa?

3akoH Oma

3akoH Kupxroda

+3aKOH 3/71eKTPOMarHUTHOW MHAYKLIUU

3aKOH COXpaHeHUs1 UMITy/Ibca

Jl/1sA yero nmpegHa3HaueH TpaHcdopmaTop?

+TpaHcdopmaTop mMpegHa3HayeH [yisi MpeoOpa30BaHUs TIEPEMEHHOTO TOKAa OJHOTO HArpsDKeHUs B
repeMeHHbIN TOK JAPYroro HarnpshKeHUst

TpaHcdopmarop npefHa3HaueH J/isl yBeJIMUeHUs COTIPOTUB/IeHHS ey

TpaHcdopmarop rpesHa3HaueH /Jisl yMeHblLeHUsl COTIPOTHB/IEHUS LeNU

TpaHcdopmarop npefHa3HayeH JJisi COXpaHeHHWsl SHepruu

CKOJ/IbKO CTep)XHell iMeeT MarHUTONpoBoj Tpexda3Horo Tpancdopmaropa?

(0)i171:1

lBa

+Tpu

Ueteipe

ABTOTpaHCc(hOpMaTOpP NPUMEHAETCS AJIA. ..

+IyCKa MOLHBIX JBUraTesieil MepeMeHHOr0 TOKa, PeryaupoBaHusl HarpsDKeHUs] B OCBETUTEbHBIX
CeTsX, a TakKe B JPYrux Cjydasix, KOorja HeoO6XoJWMO peryavpoBaTh HarpsbkeHue B HeOOoJIbIIMX
ripesiesiax

cTabu/IM3aLum CU/bl TOKa MPH yTrOBOM 3/1eKTPOCBapKe

3alUThI U3MEPUTETLHOTO TTprbopa OT Meperpy30K U PACIIMPEHHUs eT0 Mpeie/IoB U3MepeHUst
9KOHOMMHU MaTepHasia U yMeHbIIIeHHs 3/IeKTPUUYEeCKOTr0 COMPOTUB/IEHUS

H3mepuTenbHbIN TpaHCcGOpPMaTOp TOKA HCHOIB3YIOT AJIA...

OT/ie/ieHUs TTOTpebuTe ISl OT UCTOUHHMKA /IeKTPUUYeCKOro TOoKa, Oe3oracHoi paboThl epcoHaa
9KOHOMHH MaTepuasia ¥ yMeHbllIeHUs 3/IeKTPUUeCKOro COTPOTUB/IEHUS

cTabu/IM3aLuu CU/bl TOKa MPH JyTrOBOM 3/1eKTPOCBapKe

+BK/TFOUE€HUS] aMITEDMETPOB M TOKOBBIX KaTyIlIeK N3MepUTeTbHBIX TPUOOPOB

ITo Ha3HaueHHUIO TpaHCcopMaTOPHI Pa3/MYAOT Ha...

Curnosele

CrieLjuajibHbIe

W3mepuTesibHbIe

+Bce oTBeThI BepHbI

ITo uucny ¢a3 Tpanchopmaropbl ObIBAIOT

OpHoda3sHbie

[Byxda3Hble

Tpexda3zHbie

+OpHoda3Hble U TpexdasHbie

Ji/is1 yMeHbLIeHUs I0Teph Ha BUXpPeBble TOKH B MaTepyia/l MarHUTOMPOBO/ia BBOAAT IIpUMeCh
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AOMUHUSA

+KpemHus

®ocdopa

Cepsl

3 kakoro Marepuasia COOMpPalNT MAarHUTOMIPOBOJA?

W3 Hukens

+W3 3/1eKTpOTeXHUUECKOW CTau

N3 megu

N3 amoMunHus

JI/If1 4yero B MarHMTONPOBO/| BBOAAT NPUMeCh KpeMHHUsA?

st yMeHbIlIeHUs1 TOTepb Ha caMopaspsifi

+]1711 yMeHbllIeHHs [10Tepb Ha BUXPEBble TOKU

[nst yBeiueHus CONIPOTUBTIEHUST

3 KOHCTPYKTUBHBIX COOOpaXkeHUH

3 Kakoro MaTepuasia M3roTaBJIMBalT 00MoTKH TpaHcdopmaTopa?
+13 Mmequ

N3 amromMuHus

W3 HuKens

W3 3/1eKTpOTeXHUUECKOW CTaIu

Kakue TpaHcdopmaTopbl HCHOAB3YIOTCHA [JJisi NHTAaHUA 3JJIeKTPHUeCKHX /JBUraresei
O0CBeTUTE/IbHbBIX CeTen?

CrierypanbHbIe

+CunoBble

N3mepuTesibHbIE

JTrobbie

Kakue TpaHcopmMaTopbl 03BOJISIIOT IJIABHO Pery/MpoBaTh 3HaUeHHe HanpsDKeHus ?
Cunosble

N3mepuTesibHbIE

CBapouHbIe

+ABTOTpaHCchOpPMaTOPkI

IIpunnun padoTsl TpaHcdopMaTopa 0CHOBaH Ha...

3akoHax Oma u Amriepa

3akoHax Oma u Kupxroda

+UCM0JIb30BaHUU SIBJIEHUSI B3aUMHOW MHAYKLIUU

HeT npaBunbHOro oTBETa

YpaBHeHue HHAYKTHPYeMbIX B 00MoTKe J/IC MO>KHO 3anucaTh B BU/Ie

E, = 444fw,®
E, = 4,44fw,®
+0O06a oTBeTa BepHbI

Het npaBU/IBLHOTO OTBETa
Kak onpepensiercs Ko3¢g¢unueHT TpaHchopmarum?

A
Ul
+
-
12
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k=25

Ko>¢dunuenrom Tpancdopmaiuu Ha3bIBalOT

OTHolIeHHe YKC/la BUTKOB 0OMOTOK TpaHC(opMaTopa

OTHoI1IeHWe HanpsbKeHu TpaHcdopmaTopa

OTHoILIeHUe CU/T TOKa TpaHcdopmaropa

+Bce oTBeTHI BEPHBI

Yemy paBeH K03¢¢uiiueHT TpaHchopManud U3MepUTe/IbHOr0 TpaHcopmaropa ToKa, ec/ii ero
HOMMHaJ/IbHbIe apaMeTpsl coctaB/saoT I1 = 100 A, I> =5 A?

+K=20

K=5

K=0,05

K=500

TpaHcdopMaTop COCTOMT uU3:

OpiHOM TTepBUYHON 0OMOTKH M MUHUMYM OZIHOM BTOPUYHON 0OMOTKH
+CepieuHrKa, OTHOW TIEPBUYHON 0OMOTKH U MUHUMYM O/IHOW BTOPUYHOU 0OMOTKH
OpiHOM BTOPUYHOM 0OMOTKHM ¥ MUHUMYM O/THOU TIepBUYHON 0OMOTKH
CeppeuyHrKa, OIHOW BTOPUYHOM 0OMOTKH ¥ MUHUMYM OJTHOM ITePBUYHON 0OMOTKH
KakoBbI 0CHOBHBIE C10c00bI 00MOTKH Tpex(a3Horo Tpancdopmaropa?
CoeiuHeHre TIepBUYHBIX U BTOPUYHBIX 0OMOTOK 3Be3/10i1

CoeHeHMe TIEPBUYHBIX 0OMOTOK 3Be3/I01, BTOPUYHBIX — TPEYTOJIbHUKOM
CoeanHeHMe TIEPBUYHBIX 0OMOTOK TPeyro/IbHUKOM, BTOPDUYHBIX — 3Be3/I0M

+Bce oTBeTHI BepHbI

BBo/bI BBICIIEro HanpsHKeHUs1 0003HAYaTCA

@U @4’4’ @,,{p @r'
A® 8O c®
}

+A, B, C

a,b,c

0

0,a,b,c

BBojbI HU3IIEro HanpsHKeHUs 0003HAYAIOTCSA

@U @&' @‘{] @r'
A® 8@ c®
}
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0,a,b,c
Jnsa mopkaodyeHusi TpaHcdopmaropa K JIMHUAM YIeKTPolepeAadyd Ha KpbIIIKe 0aKa MMeKTCs
BBOJIbI, NPe/ICTaB/IAIOLHE CO00M
+®apdopoBble U30/SITOPbI, BHYTPU KOTOPBIX MPOXOAAT MeZHbIe CTePXXKHU
®apdopoBbie U30IITOPbI, BHYTPU KOTOPBIX MPOXOAAT aTFOMUHUEBBIE CTEPIKHU
Kepamuueckue 130/9TOPbI, BHYTPU KOTOPBIX MPOXOJAT CTa/IbHbIE CTEPKHU
Kepamuueckue U30/14TOpbI, BHYTPU KOTOPBIX ITPOXOAAT MeJIHbIe CTEP)KHU
O6OmMoTKa TpaHchopMaTopa, K KOTOPOH MOABOAUTCS HaNpsDKeHHe MUTAIIed CeTH, Ha3bIBaeTCs
+I1epBUYHOM
Bropuunoit
ITepBuunas, BTOpuuHas
Her npaBunbHOro otBera
O0OMoOTKa, K KOTOPOH MO/ COeAMHSIeTCS Harpy3Ka, Ha3bIBaeTcsl
[TepBruHOM
+BTopuuHoii
[TepBuuHas1, BTopUuHas
Het nipaBusibHOTO OTBeTa
Y cunoBoro oaHodgazHoro Tpancopmaropa HOMUHA/ILHOe HanpspkeHHe Ha Bxofae Ul = 6000 B,
Ha BbIixojie U2 = 100 B. Yemy paBeH k03¢ ¢unuent tpancopmaiuu Tpancpopmaropa?
+K=60
K=0,017
151 pelieHys 3a/jauv HeJOCTaTOYHO JAHHBIX
Het npaBW/ibHOTO OTBeTa

Yro Ha cxeme ofHOoda3HOro TpaHcdopmaropa 0003HaUYaAKT () H w3 ?

LET

L
.
|
1
1
W

[TepemMeHHBIM MarHUTHBIM TTOTOK

+KomuecTBo BUTKOB 0OMOTOK

YacToTy rnepemMeHHOI0 TOKa

Het npaBuibHOrO oTBeTa

Yro Ha cxeme oaHo(a3zHoro TpaHcopmaropa o6o3Hauaer D?

R

+ IlepeMeHHbBII MarHUTHBIN TOTOK
KonmuecTtBo BUTKOB 0OMOTOK
YacToTy nepeMeHHOr0 TOKa

Hert npaBuibHOrO OTBETA
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3a3zemyieHHe BTOPHYHBIX 00MOTOK TpaHC(OpMaTOpOB HanpsyKeHHs TpedyeTcs s

BkaroueHus BOJIbTMETPOB U 0O0MOTOK HalIpsHKeHUA U3MepUTe/IbHbBIX HpI/I60pOB

BxsitoueHusi u3MepuTebHBIX TIPUOOPOB, armapaTrypbl aBTOMAaTHUeCKOTO PeryJUpOBaHUs U 3allUThI B

BBICOKOBOJIBTHEIE ITeIIHN

+I1oBbIieHUsT 6e30MacHOCTA OOCTY)KMBAIOLL[ETO0 TepcoHasa TIPU TOBPeXAeHUsIX TpaHC(HopMaTopoB
HarpsDKeHUs U MoMnaJjaHuy BbICOKOTO HarpshKeHHsl BO BTOPUYHBIE LieNu
[Tycka MOLIHBIX [IBUTaTe/el IepeMeHHOr0 TOKa, Pery/IMpOBaHUsI HallpsDKeHUsI B OCBETUTE/IbHBIX CeTSIX,
a TakXXe B [IPYyTUX CJIyYasix, KOria HeoOXoAUMO peryaMpoBaTh HanpsbkeHre B HeOOJIbIINX Tpe/ienax

Tabsmuna 8 — Kpurepum onjeHKH chopMHPOBAaHHOCTH KOMIIETEeHIIUH

Kopg v HanmeHOBaHMe
WH/UKAaTopa AOCTWKeHUS
KOMIIeTeHLIUU (JacTu
KOMIIeTEeHLIUN)

Kpurtepuu orjeHrBaHus1 COPMUPOBAHHOCTH KOMIIeTEHLIUH

(4acTy KOMITeTeHIIUN)

Ha 0a30BOM ypOBHe

Ha ITOBBIIIE€HHOM YPDOBHE

COOTBETCTBYET OLIEHKE
«Y/IOB/IETBOPUTE/IEHO»
50-64% ot
MaKCHUMa/IbLHOro Oasia

COOTBETCTBYET OLIEHKE
«XOopo1o»
65-85% ot

MaKCHMaJILHOro Oasuia

COOTBETCTBYET OLIEHKE
«OTJIAYHO»
86-100% ot

MaKCHMaJ/ILHOro Oasuia

OIIK-1.1. BrbisiBneHue u
K/laccuduKarus

¢busnueckrx u
XUMHUUECKHX TIPOLIECCOB,

MPOTEKAaroLUX Ha
obbexTe
ripoceccroHanbHON
JlesITeNTbHOCTHY;
OIIK-1.2. OrmpepesneHve
XapaKTepUCTHK
¢du3nueckoro  rpotecca
(sBneHus1), XapaKTepHOro
LISt 00BEKTOB
rpoeccHoHaTBHON

JlesITe/IbHOCTH, Ha OCHOBE
TeopeTHUUeCcKoro
(sKCTIepUMeHTAaTBHOT0)
WCC/le/IOBaHuUS;

OIIK-1.4.
ITpencraBneHye 0a30BBIX
JJIs1 TIpodeCCHOHATbHOM
cdepsi
TPOLIeCCOB U SIBJIEHUM B
BUjlE

(bu3nUecKrX

MaTeMaTUueCcKoro(ux)
ypaBHeHus(1);

OITK-1.5. Beibop
0a30BbIX (HU3NYECKUX U

CtygaeHT obsagaet
0OIIMMU CBEZIEHUSIMU O
TpaHcopmaropax, 3HaeT
Ha 6a30BOM ypOBHe Kak
BBISIBJIATE U
K/1acCU(PUIIMPOBATh
dusuueckre u
XUMHAYeCKHe TIPOLIeCChI,
TIPOTEKAIOIIUX Ha 00beKTe
ripodeccruoHanbHON
JesiTeNTbHOCTH; yMeeT
orpeieNiATh
XapaKTepUCTUKH
(usmnueckoro npotecca
(sBeHUs), XapaKTepHOT 0
JI7Is1 0ObEKTOB
ripodeccruoHanbHON
JesiTeNTbHOCTH, Ha OCHOBE
TeopeTU4ecKoro
(3KCTIepuMeHTanLHOT0)
HCC/leI0BaHuS;
TIpe/ICTaB/ISITh 6a30BbIe
ISt TIipo(peccroHaTbHOM
cdepsl husznyeckue
TIPOLIeCCHI U SIBJIEHNS B
BUjlE
MaTeMaTH4ecKOro(ux)
ypaBHeHus1(i1); BBIOMpATh
0a3oBbIe (hU3NUECKHEe U
XUMHUeCKHe 3aKOHBI J1JIs
pelLleHus 3a7a4y
ripoecCcuoHabHON
JiesaTeIbHOCTH

CTyZeHT XOpO1l0 3HaeT
ob11ye cBeJieHus 0
TpaHchopmaTopax; 3HaeT
KakK BBISIB/ISITh U
KJ/IaCCU(UITUPOBATh
du3uueckue u
XUMHUeCKHe TpOLIeCChl,
MPOTEKAIIINX Ha 00beKTe
rpodeccroHaLHON
JlesITe/IbHOCTH; YMeeT
OTIpeZieNsTh
XapaKTepUCTUKH
(hur3uueckoro rpotiecca
(siBneHus1), XapaKTepHOTo
[1s1 0OLEKTOB
rpoeccroHanbHON
JlesITe/IbHOCTH, Ha OCHOBE
TEOpeTUYeCKOro
(9KCTIeprMeHTaTbHOTO)
WCC/IeJOBaHNS;
TpeJCTaB/saTh Oa30BbIe
[U1s1 IPOgeCCUOHATbHON
cdepsl pusryeckue
TIPOLIECCHI U SIBJIEHUS B
BUjIE
MaTeMaThuuecKoro(ux)
ypaBHeHusi(H); BBIOMpATh
6a30BbIe pU3NUECKUE U
XUMHUUECKHe 3aKOHBI /IS
perieHys 33714
rpodeccroHaIbLHON
JesITeTbHOCTH

CTyJeHT IpUHAMAaeT
aKTHBHOE yuacTHe B XOfie
TIPOBe/IeHUs 3aHSATHs,
MOKa3bIBaeT IJTy0oKoe
3HaHUe CBeJIeHUl 0
TpaHchopmaropax; ymeer
BBISIBIIATH U
K/1aCCUUITMPOBATh
¢busnueckue u
XUMHUECKHe TPOLIeCChI,
MPOTEKAIoLINX Ha
o0BbexTe
ripocdeccruoHanbHON
JlesaTe/IbHOCTH; yMeeT
OTIpeiesisiTh
XapaKTepUCTHUKU
¢u3nueckoro rpoiecca
(sBneHus1), XapakTepHOT 0
JI7Is1 0OOBLEKTOB
ripodeccruoHanbHON
JesiTeNTIbHOCTH, Ha OCHOBE
TEOPeTHUUeCcKoro
(3KCTIEpUMEHTAaTEHOT0)
WCCTIeJOBaHUS;
TIpe/ICTaB/ISITh Oa30BbIE
Zi71s1 TipoeCcCroHaTbHOM
cdepsl pusnyeckue
TMIPOLIeCCHI U SIBJIEHNUs B
BHUIE
MaTeMaTHueCcKoro(ux)
ypaBHeHwusi(i1); BHIOMpATh
0a3oBble pusnueckue U
XUMHUECKHe 3aKOHBI /15
peleHys 3a7iau

XUMHYECKHX 3aKOHOB [I/Is1 PO eCccUOHaIbLHOM
peleHus 3aja4y JeaTelbHOCTH
rpodeccroHa/TLHON

JesaTeIbHOCTH
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Mopayb 7. DeKTpUYeCKHe U3MepeHUst
®DoHJ TECTOBBIX 3aJaHUl

Bbibepume oO0uH npasuibHbIll BapUaHmM omeema u Haxcmume KHONKy «/lanee»
IIpousBe/eHHe MOIHOCTH 3/IeKTPUYECKOU LieNny Ha BpeMs — 3T0
+3D/eKTprUUecKast SHeprus

COTPOTUBJIEHUE

MarHUTHBIN MOTOK

HeT NPaBUIbHOTO OTBeTa

ITo TNy MOAK/TFOYEeHHs BCe CYETUMKH Pa3/ie/IA0T HAa PUOOPHI
MPSIMOTO BK/IFOUEHHS B CUJIOBYIO LieTTh

nprOOpBI TpaHC(HOPMATOPHOTO BKI/TIOUEHUST

TIpUOOPHI JIMHENHOTO BKTIOUEHMUS

+0TBeThI 1 ¥ 2 BepHbI

ITo u3MepsieMbIM Be/IMUUHAM 3/IEKTPOCUETUHUKHU Pa3je/isioT Ha
+ogHo¢a3Hble, TpexdasHble

IByx(a3Hble, TpexdasHble

Tpexda3Hble, MHOro(]a3HbIe

HeT MPaBUIbLHOTO OTBeTa

ITo KOHCTPYKIUH 3/IeKTPOCYETYNKH ObIBAIOT

VMHJYKLMOHHBIMU

3/1eKTPOHHBIMHU

TUOPUAHBIMU

+BCe OTBeThbl BePHbI

Cep/eyHHKH CYeTUYHKa HaOpaHbI U3

Meu

+3/71eKTPOTEXHUUYECKON CTau

aJIFOMUHUST

HUKeJIs

JI/151 MOBEepKH CUeTYHUKA Heo0XouMo. ..

orpe/ie/IuTh OTHOCUTETbHYIO MOTPeIIHOCTh CUeTYrKa

oripe/ieIMTh HOMUHAIBHYIO TIOCTOSIHHYIO0 CYeTYrKa

orpe/ie/IUTh UyBCTBUTELHOCTh CUETUMKA

+BCe OTBeThbl BePHbI

BemmunHa, o0paTHas nepeJaToYHOMY YHC/Iy, ONpe/e/Is0Ias KO/IMYeCcTBO 3Hepruu B Br-c,
MPUXOAAILIeecs: Ha 0/JUH 000POT JUCKA, 3TO

JlefCTBUTe/IbHAs TIOCTOSTHHAs CUeTUYrKa

+HOMUHa/IbHAasI IOCTOsTHHAsL CUeTUYHKA

OTHOCHTe/IbHAs TIOTPELIHOCTb CYeTUrKa

YyBCTBUTEHLHOCTh CUETUMKA

YcraHoBUBLIAsSACA CKOPOCTh BpallleHUs JUCKA HACTyMaeT npu
+Mgp = Mr.

Mgp > Mr.

Mgp < Mr.

HeT MPaBUJILHOTO OTBeTa

Ha pucyske noj HomepoM 8 0603HaueH
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aJTFOMHUHEBBIN JUCK

yepeBHUYHas Iepefiada

CYeTHBIM MeXaHU3M

+ MOCTOSIHHBIN MarHUT

JInsi yero Heo0X0/ UM MOCTOSTHHBIA MarHUuT?

JJIs1 CO3[jaHus BpalLjaroLero MOMeHTa

yTOOBI IPUBE3TU B JBI)KEHUE CUETHBIA MEXaHU3M

+71/I1 CO3/iaHKsI TOPMO3HOI'O MOMeHTa

BCe OTBEThbI BEPHbI

ITpuMepsI 3/IeKTPON3MepUTe/ILHBIX MPUOOPOB
AMIlIepMeTphI

BonbTmeTpsl

['anbBaHOMeTPBI

+Bce nepeunciieHHbIe

OcHoBHoOM(-bIe) MeT0/i(-bI) 3/IeKTPUUYECKHX U3MepeHUl
Mertop Henocpe CTBEHHOW OLIeHKU

Mertop cpaBHeHUs

+MeTo/, Hermocpe,CTBEHHOU OLIeHKU U MeTO/, CDaBHEHUsI

Hu oyiH 13 nepeunciieHHbIX

Kakwue ObIBalOT NOTPEeIIHOCTH W3MeEPeHU ?

Ab6costoTHast

OTtHOCHUTe/IbHAA

[IpuBeseHHas

+Bce nepeuncieHHbIE

ITo KaKuM NpU3HaKaM KJIaCCH(PUIIUPYIOTCS U3MepUTe/IbHbIe MPUOOPHI?
ITo ety

ITo poxy Toka

[To npuHLMNY JeNCTBUS

+ITo pofly TOKa ¥ NPUHLMITY [€NCTBUS

Kakmue 0bIBalOT CHCTeMbI MOKa3bIBAIUX MPHOOPOB?
MaruurosneKTpuyeckas

OJIeKTpOMarHuTHast

MarnaurosneKTpuueckas,, 371eKTpoMarHuTHast
+MarHuTos/1eKTpudecKas, 31eKTpOMarHuTHasi, 3/1eKTpoguHaMUUecKast
Kakoii npu6op HCrob3yeTcs A1 u3MepeHHsl CHJIbI TOKa?
Bonbtmetp

+AMIiepMeTp

Bartmetp

OmmeTp
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Kaxkoii npu6op ucnoib3yeTcs /sl H3MepeHUsl HanpsDKeHus1?

+BosieT™MeTp
Awmriepmetp
Bartmetp
OmmeTp

Kakoii npu6op ucrnosb3yercs Aj1s u3MepeHnsi aKTUBHOM MOIHOCTH?

BonbtmeTp
AwmriepmeTp
+Bartmetp
OmmeTp

Kakoii npu6op HCcroib3yeTcs AJIsi H3MepeHHs COTIPOTUB/IeHUS?

BonbtmeTp
AwMriepMeTp
Bartmetp
+OMMmeTp

,I[JIH H3MeEpPEeHUA Yero UCIo/ib3yeTcsa MOCT IOCTOAHHOT'0 TOKA

+ConpoTUB/IeHUs
Cuiibl TOKa
Harpspkenus
MotHoCTH

Tabuna 9 — Kpurepun onjeHKu ¢)OpMHUPOBAHHOCTH KOMIIeTeHI[UH

Kop u Kputepun oLieHMBaHUsI CHOPMHUPOBAHHOCTH KOMITETEHL[UH
HavMeHOBaHUe (4acTH KOMITeTEeHIUH)
WH/IMKaTopa Ha 0a30BOM ypOBHe Ha TMOBBILLIEHHOM YPOBHE
JOCTH)KEHUS COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMITEeTeHLN «y/IOBJIETBOPUTETHHO» «XOPOIIIO» «OTJTAYHO»
(vactm 50-64% ot 65-85% ot 86-100% ot
KOMITeTEeHLIUN ) MaKCHUMaJIbHOTrO Oaia MaKCHUMaJIbHOTro Oaia MaKCHUMaJIbHOro Oasia
OIIK-1.1. CrygeHT 0bnasjaet CrygenT xopouuo 3HaeT | CTyzeHT IIpUuHUMaeT
BbisiB/ieHMe 1 | OOIIUMU CBeleHUsAMU ob1re cBefieHUsT 00 AaKTHUBHOE y4YacTHe B XO/[ie
KnaccubuKamus 00 3/1eKTpUYeCKuX 3/IeKTPUUECKIX TIPOBe/IeHNsT 3aHSTHS,
— ,; | I3MEDEHMSX, 3HAeT HA | M3MEPEHHX; 3HAeT, KaK | MOKa3bIBaeT riiybokoe
0a30BOM ypOBHe Kak BBISIBJISITH U 3HaHUe CBeZleHUH 00
XUMUHECKHX BBISIBJISITh U K/1aCcCU(UIUPOBATh 3JIEKTPUUYECKUX
TIPOLIECCOB, K/IacCU(ULIMPOBaTh busnueckue u

MPOTEKAIoIIUX  Ha
oOBbekTe

bu3nueckre u
XUMHYeCKHe TIPOLiecChl,

XUMHUUeCKHe IIpoLeCChlI,
MPOTEKAKOIIMX Ha

H3MepeHusiX; yMeeT
BBISIBJIIT U
K/1IaCCU(PULIMPOBATh

npodecCHOHAIbHOH | TPOTEKAIOINX Ha 00BbeKTe ¢bu3nueckre u
JIeSTeBHOCTI o0beKTe 5 1poeCcCUOHaTLHOU XUMHUYEeCKHe MPOLIeCChl,
ripoeccroHaIbHOM JesiTeIbHOCTH; YMeeT MPOTEeKAKIIMX Ha
OTIK-1.2. JlesiTeNIbHOCTH; YMeeT orpeessiTh o0BexTe
Onpejiesiere orpeiesisiTb XapaKTepUCTUKU ripoecCcroHaNbHOM
XapaKTepUCTUKU (v3nueckoro nporecca | JesiTeIbHOCTH; yMeeT
XapaKTepUCTUK
¢du3nueckoro npoiiecca | (sSiBeHUsI), XapaKTePHOTO | OTpe/eNsTh
(usnueckoro (sBneHus), JJ1si 00BEKTOB XapaKTepUCTUKH
Tporecca XapaKTepHOro [/ ripoeccroHaTbLHOM ¢u3nyeckoro npotecca
(sBneHUSN), 00BEKTOB JlesiTeJTbHOCTH, Ha OCHOBe | (SIBJIeHUs1), XapaKTepHOI' 0
XapaKTepHOro s ripoeccroHabHOM TeopeTUYeCcKoro JIIsT 0OBEKTOB
0GLEKTOR JlesiTeNIbHOCTH, Ha (9KCTIeprMeHTaNIbHOTO) rpodeccroHaNbHON
. | OCHOBE TeOpeTUYEeCKOro | UCC/Ie[JOBaHUS; esITe/IbHOCTH, Ha OCHOBE
npodeccroHaabHOM p A ’ A ’
(9KCITIeEPUMEHTA/TLHOTO) | TIPeAICTAB/ISITh Oa30BbIe TeOpPeTUYeCKOro
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JlesiTe/TbHOCTH,  Ha
OCHOBe
TeopPeTUYeCcKoro
(9KCrIepuMeHTanbHO
ro) UCC/ie/loBaHusI;

OIIK-1.4.
IIpencraBienue
0a30BbIX JUTST
ripoecCcroHaBLHOM
cdepbl GU3NUECKUX
TMIPOLIeCCOB u
SIBIEHUA B  BHJIE
MaTremMaTHhuecKoro(u
X) ypaBHeHus(1);

OIIK-1.5. Bribop
0a30BbIX
(hU3MYecKux u
XUMUUeCKUX
3aKOHOB /151
pellieHus 3a7au
ripodeccuoHaIbHOM
J1esiTeTbHOCTH

HCCIIeIoBaHMs;
TIpe/JICTaB/IsATh Oa30BbIe
Jst IpopeccoHaIbHON
cdepsl pusnyeckue
TIPOLIECCHI U SIBJIEHUS B
BUJIE
MaTeMaThuecKoro(1x)
ypaBHeHUs(11);
BbIOMpaTh O6a30BbIE
¢busnyeckue u
XUMUYeCKHe 3aKOHbI
JU1s pellieHust 3aiau
ripodeccoHa/IbHOM
JiesiTe/TbHOCTU

J1st IpoeCcCUOHATBbHOM
cepsl pusnyeckue
TIPOLIECCHI U SIBJIEHUS B
BU/IE
MaTeMaTHhuyecKoro(1x)
ypaBHeHwsI(i1); BbIOUpaTh
0azoBble U3NUECKHE U
XUMUUeCKUe 3aKOHBbI /1151
pelLleHNs 3aau
ripoeccroHaTLHOM
JesITeNTIbHOCTU

(3KCTIepuMeHTaIbHOTO0)
WCCIIeloBaHus;
Tpe/ICTaB/IsATh 6a30BbIe
Jist ipodeccoHaMbHOM
cdhepnl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaTHh4YeCcKoro(1x)
ypaBHeHus1(i1); BBIOMpPATh
6a3oBble hU3UUECKHe U
XUMUYEeCKHUe 3aKOHbI /ISt
pellieHus 3a/au
rpodeccroHaIbHOU
JlesiTelTlbHOCTH

Mopyas 8. Annaparsl ynipaB/ieHHs U 3a1UThI

®oH/| TeCTOBBIX 3a/JaHUN

Bbibepume 00uH npasuibHbIll 6apUAHM omeema u Haxcmume KHONKy «/lanee»
Anmnaparsl 3aIUThI IpeJJHa3HaYeHbI JJIf. ..
riepesiauy 371eKTPUUECKOM SHePruM OT MeCT ee TIPOM3BO/CTBA K MeCTaM MOoTpeb/ieHust

pacnpe/iesieHust 31eKTPUUECKOW SHePTUH 110 TPYIaM MoTpeduTesieit U OT/e/IbHBIM MTOTPeOUTeIsIM
+aBTOMaTUYeCKOr0 OTK/IFOUeHUs 3alliyIlaeMol 3/1eKTPUYEeCKOl Liely MpPU BO3HWKHOBEHWH aBapUNHbIX
PEe)XMMOB B paboTe 371eKTPOTNPUEMHUKOB U/TH 3/IEKTPUUECKUX CeTelt
BCETO BbIIIeNepeyrc/eHHOro
ABapuilHBIMH Pe)XHUMaMH SIBJISTHOTCSA
MesxzaydasHoe KOPOTKOe 3aMbIKaHKe
3amMbiKaHve ¢a3bl Ha KOpIyC
YBenuueHre TOKA B CETH, BBI3BAHHOE MePerpy3Koii TeXHO/IOTMUeCcKOro 000pyZoBaHus

+Bce oTBeThI BepHbI

3aluTy pas/iM4anT Ha..

MakcumasibHy0

3almTy OT reperpy3okK
MuHVMa/IbHYIO 3allUTY OT HallpsKeHHUs

+Bce oTBeTHI BepHbI

MakcumanbHas 3amura — 3T0

+3amura

3/IEKTPOTIPHUBOJiA  OT

TOKOB

GosbIIIOM Tepe3arpy3ku
3aluTa 371eKTPOyCTaHOBOK JIUTe/bHBIMU TOKaMH, Ha 30-60% mpeBsbIllatol{MX HOMUHA/IbHbIE TOKU

KOPOTKOTO
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3amura, cpabartbiBarolljasi TPU TIOHW)KEHWM HarpspKeHHsT B CeTH W TeM CaMbIM HCK/IHOUaroIiast
BO3MOJKHOCTb CaMoO3aIlycKa

Het mpaBuibHOrO OTBETA

3aiura oT neperpys3ok — 310

3ammra 37eKTPONPHBOJA OT TOKOB KOPOTKOTO 3aMbIKaHWsi W KPaTKOBPeMeHHOUW 00JIbIoi
repesarpysku

+3a1uTa 3/1eKTPOyCTaHOBOK J/IMTeTbHBIMUA TOKaMH, Ha 30-60% mnpeBbIlatolMX HOMUHAIbHbIE TOKU
3amuTa, cpabarbiBaroiasi TpY TIOHW)KEHWM HAlpsDKeHWss B CeTM W TeM CAMbIM HCK/TIOYAroLast
BO3MOJKHOCTb CaMO3aIlycKa

Het npaBuibHOrO OTBETa

3auuTa MUHMMA/IbHOI'0 HalIPs)KeHHUs — 3TO

3ammra 37eKTPONPUBOJA OT TOKOB KOPOTKOTO 3aMbIKaHUSI U KPAaTKOBPeMeHHOW OosibIioi
repesarpysku

3alyra 371eKTpPOyCTaHOBOK J/IMTeIbHBIMUA TOKaMU, Ha 30-60% mpeBbIlLAarIMX HOMUHAIbHbIE TOKU
+3amura, cpabaTbiBaroljass TMPU TIOHM)KEHWU HarlpsKeHWsi B CeTH M TeM CaMbIM HCK/IHOUaroiiast
BO3MOJKHOCTb CaMO3aIlycKa

Het nipaBuibHOro otBera

3amuTa, OCYLIeCTB/IAIOLIASACA 3/J1eKTPOMAarHUTHBIMHM  paclenuTe/IsiMd  aBTOMaTHYeCKHUX
BO3JYLIHBIX BBIK/IIOYaTe/lel, MUIaBKUMHU NpeAOXPaHUTENSAMH, a TaKKe 3/IeKTPOMarHMTHBIMU
peJie, BK/IIOUEeHHBIMH BO BTOPUYHbIE [{elH, Ha3bIBaeTCs

+MakcumasbHas 3alura

3aiuTa oT neperpys3ok

MuHyMasibHas 3alUTa OT HallpshKeHUs

Bce oTBeThI BepHBI

3auuTa, OCyLIeCTB/IAIOIIAACA NPU NIOMOLIY TelUIOBBIX pejie WIH pejie MaKCMMAa/IbHOI0 TOKa C
BbI/IeP)KKOIl BpeMeHH, Ha3bIBaeTcs

MaxkcumasbHas 3aiura

+3a1ura OT reperpysok

MuHyMasibHas 3alUTa OT HallpsKeHUs

Bce oTBeTbI BepHbI

3amuTa, OCYLIeCTB/IAAKINAACA 3/1eKTPOMarHUTHBIMU  peJjie  HalpsDKeHWsl, MarHUTHbIMHM
MyCKaTe/JIMU ¥ KOHTAaKTOPaMH, Ha3bIBaeTCA

MaxkcumasbHas 3alura

3aiuTa OoT neperpy3ok

+MuHMMasbHas 3aluTa

Bce oTBeThI BepHBI

3 KakuXx yc/10BHii BBIOHPaeTcsi HAM00/IbIINHH HOMHHA/IBHBIN TOK IVIABKMX BCTaBOK?
HecpabaTeiBaHue NPy MaKCUMa/IbLHOM paboyeM TOKe

HecpabaTbiBaHue TpH MyCcKe 0IMHOYHOT'O 3/IeKTPO/IBUTaTeIsi C KOPOTKO3aMKHYTHIM POTOPOM

Ecmn yepe3 npefoxpaHuTe/b 3alUTHIBAIOTCS HECKOJIBKO 3JIEKTPOJBUraTesieid, TO BCTaBKa He J0JDKHa
rieperoparb IpHU TOJHOW Harpy3ke cOOpPKM U Iycke Haubosiee MOIIHOTO JABWUraTesisi, a Takke IpU
camo3arycke 3/1eKTpO/IBUraresien

+Bce oTBeThI BepHbI

ABTOMaTHuYeCKHi BBIK/IIOUATe/Ib — 3TO

BoiktouaTenb, mpefHa3HaueHHbIM /11 [JUCTAaHLIMOHHOTO W aBTOMAaTUUeCKOro  YIpaBJ/ieHHUs
3/1eKTPOYCTaHOBKaMH

+3O/eKTpUUeCKU anrapaT, npeJjHa3HayeHHbIN [/ OTK/IIOUEHHsI 3/1IeKTPOYCTaHOBOK IPU MPOTeKaHWH
aBapUIHBIX TOKOB U /ISl HEYACThIX KOMMYTAI[i pabounX TOKOB

3aiuTa TpexgasHbIX 3/1eKTPOJBUraTe/Iel C KOPOTKO3aMKHYTBIM DOTOPOM OT [JJIUTE/IbHBIX Meperpys3ok,
a TaK>Ke OT MePerpy30K, BO3HUKAOIIHX ITPU 00pbIBe OAHOU U3 a3

Hert npaBunbHOro orBeta

YeM 0T/IHUAETCA MePeK/IIYaTe/ b 0T pyOH/IbHUKA?
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Y nepexirouartesisi B OJHOM IOJIOKEHUU COeJUHSIOTCS NO/BUKHbIE KOHTAKThI C IIePBbIM KOMILIEKTOM
HEIO/IBY)KHBIX KOHTaKTOB

Y nepeknrouarens B APYroM II0/I0KEHUM COEAMHSIOTCS CO BTOPBIM KOMILJIEKTOM HEIOJBUKHBIX
KOHTAaKTOB

+00a oTBeTa BepHBI

Het nipaBuibHOro otBera

TemnioBbIe pejie - 3TO

Beik/mtouareny, IipefHasHauyeHHble I [JUCTAHLIMOHHOIO U aBTOMAaTU4eCKOro yIpaB/IeHUs
3/1eKTPOYyCTaHOBKaMU

O/leKTpUYecKue arraparsl, IpejHa3sHaueHHble [/ OTK/IF0YEeHUs JIeKTPOYCTAaHOBOK IIPU IIPOTeKaHUU
aBApUIHBIX TOKOB M /IJIs1 HEYACThIX KOMMYTaLMii pabourx TOKOB

+3amura TpexdasHbIX 3IeKTpOJBUraTesiell C KOPOTKO3aMKHYTBIM pPOTOPOM OT /IJIMTe/IbHbIX
Tieperpy3oK, a Takxxe OT Meperpy30K, BOZHUKAIOLUX MPHU 00pbIBe 0HOM 13 ¢a3

Het npaBuibHOrO OTBETA

MarHuTHBIN NycKaTe/b - 3T0

+Y CTpPOMICTBO, rpe/iHa3HaueHHOe [iyIsi  JAWCTAaHLJMOHHOTO M  aBTOMAaTW4eCKOro  yIIpaBJ/IeHUs
3/1eKTPOYyCTaHOBKaMU

O/eKTprUYeCcKye arraparsl, IpejHa3HaueHHble [/1s1 OTK/IFOYEeHUs JIeKTPOYCTaHOBOK IPU INPOTeKaHWUU
aBapUIHBIX TOKOB M /ISl HEYACThIX KOMMYTaLMi pabourx TOKOB

3ammra TpexgasHbIX 3/eKTPo/IBUraTesiell C KOpOTKO3aMKHYThIM POTOPOM OT ZJIMTe/IbHBIX Ieperpys3oxk,
a TaK>Ke OT Meperpy30K, BO3HUKAIOIIMX IMPU 00pbIBe OAHOM U3 da3

Het npaBuibHOrO OTBETA

KakoBbI nnpenMyI1necTsa aBTOMaTOB 110 CPABHEHHIO C NPeAOXPaHUTeIAMU?

[Ipu K.3. ¥ Tieperpyskax paspbIBalOTCsi TPU (as3bl CeTH, UTO MCK/IOYaeT paboTy ABUTaTesss Ha JBYX
tazax

OtkroueHre aBTOMAaTa INPU K.3. WIM NPU Ieperpyske OIpefessercs 0 CpefHeMYy I0JI0KeHHUIO
PYKOSITKU

ABTOMAaT - 3TO amnapaT MHOTOKPaTHOTO [eHCTBUs, TOTOBHOCTb K IIOBTOPHOMY BK/IHOUEHMIO
oripe/iesisieTCsl BpeMeHeM OCThIBaHHSI TEIJIOBOTO pactienuTesisi (0ObIYHO HeCKOJIBKO MUHYT)

+Bce oTBeTHI BepHbI

ABTOMATHI OBIBAIOT

C Teru10BbIMU U 3/71eKTPOMarHUTHBIMU PacCLieNATeISIMUA

TOJ/IBKO C TeIVIOBBIMU pacLielUuTe s IMU

TOJIBKO C 3/1eKTPOMarHUTHBIMU pacCLieNUTe IS IMU

+Bce oTBeThI BepHbI

Kakue cyuiecTByOT HeA0CTaTKH aBTOMaToB?

CJ10)KHOCTb U3rOTOBJ/IEHUS, PEMOHTA

OtHOCUTENBHO OOJbIIIast CTOMMOCTh

YcTaHOBKa B OTanjvBaeMblX IOMeILeHUsX, WHaue K3-3a YBJaXHEHWS BO3MOKHBI MeXZy(da3Hble
NepeKpPbITUS U30JIALIMY U BBIXOJ, U3 CTPOSI aBTOMara

+Bce oTBeThI BepHbI

TOoK OTK/IFOUeHHsI TIPeOXPAHHUTEIA AO/DKeH ObITh

+He MeHbllle MaKCMMa/IbHOT' O TOKa K.3. B MeCTe YCTaHOBKHU

He Gosiee MakKCHMManbHOTO TOKA K.3. B MeCTe yCTaHOBKHU

PaBeH MakcuManbHOMY TOKY K.3. B MeCTe YCTaHOBKU

Het npaBunbHOro otBera

K pocrouHcTBaM npepoxpaHuTeiss OTHOCUTCS

ITpy ogHO(a3HBIX K.3. [71aBKasi BCTaBKa OTK/I0YaeT TOMbKO OfHY a3y

[TnaBKasi BCTaBKa OIHOKPATHOIO JIeMCTBUSI

[1naBKue BCTaBKU He 00€CTIeurBarOT 3aIUTy 3/IeKTPOJBUraTesIsi OT TIeperpy30K

+HeT npaBuIbHOrO OTBeTa

PyOu/i1bHMKY M nepeK/TIoYaTe/ I MPUMEHSIIOT
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+[lns co3jaHusl BUAMMOIO paspbiBa 37€KTPUUECKOM LMy, a Takke [ PYYHOrO YrpaB/ieHus
ACMHXPOHHBIMU 3JIEKTPOBUTaTeIIMU
[171s1 3alUTHI 3/1IEKTPOYCTAHOBOK OT OO/bILINX (CBBIIIe 3-KPaTHOTO OT HOMHHAIBLHOTO TOKA) Tieperpy30K
1 OT KOPOTKUX 3aMbIKaHUM
7151 OTK/TFOUeHUsI 3/1eKTPOYCTaHOBOK MPY NMPOTeKaHWY aBapUMHBIX TOKOB U [I7Isl HeUaCThIX KOMMYTaL|i

pabounx TOKOB
Bce oTBeThI BepHbI

OO UT A, WN -

Bomnpocs! pisi codecejoBaHusA

. YCTpPOMCTBO Y NIPUHLIUI J€MCTBUSI MarHUTHOT'O TTyCKaTeJIsl.
. [TpuHIUT paboThI CXeMbI MyCKa MPH MOMOIIM MarHUTHOTO TTyCKaTeJIsl.

. HasHaueHue BcriomorareibHOrO KOHTaKTa, MOAK/IFOUEHHOr 0 rapasiiesibHO KHoMKe «ITyck».
. Kak 3amuiniaercs 3/1eKTpoiBUraresib OT KOPOTKUX 3aMbIKaHUM?
. Kak 3amuinaercs snekTpojBuraresib OT Ileperpy3ok?

. HazoBuTe AOCTOMHCTBA ¥ HeJOCTATKK TIpeloXpaHUTe el C TIJIaBKUMU BCTaBKaMM.
. Ha3oBuTe AOCTOMHCTBA ¥ HEIOCTAaTKM aBTOMaTUUYeCKUX BLIK/THOUYATeIeil.

. UeM OT/IMYAIOTCS aBTOMAaTUUECKHE BBIK/IFOUATEU U PyOHUIbHUKHN?
. Kakue pacuenuTeny CyijecTBylOT y aBTOMaTUUeCKUX BbIK/TFOUATes1ei?

10. OT Kakux PEXXUMOB 3allIUIdI0T aBTOMATHYECKHWE BBIK/ITFOUATE/IM, MA'HUTHBIE ITYyCKATEeJIH,

rnpesoXpaHuTeNnn?

MaxkcumaibHOe KoJTnuecTBO 0asiioB 3a cobeceoBanue — 5 6anioB, MUHUMaIbHOE — 3 Oasa.

Tabnmuna 10 — Kpurepuu onjeHKU c(pOpMHUPOBAHHOCTH KOMITeTeHIHI

Kop n Kputepuu olieHuBaHMUs c)OPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHUe (yacTu KOMIIeTeHL1H)
VH/MKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
[ OCTHDKEHUST COOTBETCTBYeT OL|eHKe COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe
KOMITeTeHLIUU «YZIOBJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(acru 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIIH) MaKCUMaJibHOro 6asia MaKCHUMaJibHOTO Oasiia MaKCUMaJIbHOr0 6asia
OIIK-1.1. CrygeHT obnasaer CrygenT xopoiuo 3HaeT | CTyzeHT [oKa3blBaeT
BuIsiB/IeHHe y | 00IIMMU CBeJleHUsIMU obure cBesieHUst 00 riiybokoe 3HaHUe
KnaccubuKaLus 00 arrraparax anrapartax yrpaB/ieHUsI U | CBefleHu 00 armapaTax
(H3HeCKIX 41 | YIIPaB/IeHVS 1 3aIIUTBI, | 3aIUTBI; 3HAET, KaK ynpaBJieHus U 3allUThI;
3HaeT Ha 6a30BOM BBISIBJ/ISITh U yMeeT BbISIB/ISITh U
XHMHUHECKHX YPOBHE KakK BbISIBJISITb U | KJ1aCCU(HULMPOBATh KJ/1accuuLpoBaTh
TIpOLeCCOoB, K/IaCCU(UIIMPOBaThH busnueckue u busnyeckue u
NPOTeKaKIUX  Ha | (r3nueckre U XHMMUUECKHE TTPOLIECCHI, XHUMUUECKHE TIPOLIECCHI,
oObekTe XUMHUUEeCKHe NIPOLIeCChl, | MPOTeKarIINX Ha MpOTeKarIIMX Ha
npodeccroHanbHoi | TPOTEKAIOIUX Ha obbekTe obbekTe
JIeSTeTbHOCTH, o0BeKTe 5 ripoeccroHaTbHOM ripoeccroHabHOM
rpoeccroHaNTbHOU JesiITeIbHOCTH; YMeeT JlesiTeNIbHOCTH; YMeeT
OIK-1.2. JesITe/IbHOCTH; yMeeT oripeJieNiATh orpeienTh
Onpeieniene orpeiesisiTh XapaKTepUCTUKH XapaKTepUCTUKH
XapaKTepUCTUKH ¢dusnyeckoro nporecca | GU3NYECKOro nporecca
XapaKTeprCTHK ¢du3nueckoro npouecca | (iBeHUs ), XapaKTePHOTO | (IBJIeHUS),
(pusnyeckoro (sBneHus), 7151 06BEKTOB XapaKTepHOro /sl
Hporecca XapaKTepHOro it ripogeccuoHa/IbHOM 00BeKTOB
(sBneHus), 00BEKTOB JesiTe/IbHOCTH, Ha OCHOBe | MpodecCOHaMbHOM
XapaKTepHOro s | MPO(eCcCHOHaIbHOM TeopeTUYeCcKoro JlesITeJIbHOCTH, Ha
JlesiTeNIbHOCTH, Ha (9KCrIepUMeHTaIbHOI0) OCHOBE TEOPETUUeCKOI0
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00BEKTOB
ripodeccuoHaIbHOM
JesiTe/TbHOCTH,  Ha
OCHOBe
TeOpeTUUeCKOoro
(sKCriepuMeHTanbHO
ro) UCC/ie/IoBaHus;

OIlK-1.4.
IIpencraBienue
0a30BbIX JUTST
ripoeccroHaIbHOM
cdhepnl GU3NUECKUX
TMpOLIeCCOoB u
SIBJIEGHUA B  BHJE
MaTtemMaTHhuecKoro(u
X) ypaBHeHusI();

OIIK-1.5. Bribop
0a30BbIX
(bU3MYeCcKux u
XUMUUeCKUX
3aKOHOB /151
pellieHus 3a7jau
rpodeccuoHaTbHOM
JlesiTeTbHOCTH

OCHOBe TEeOPeTHYeCKOTo
(9KCriepuMeHTabHOr0)
HCCIIeIoBaHuMS;
TIpe/ICTaB/IsATh Oa30BbIe
JLst Ipo(ecCoHaTbHOM
cdepsl pusnyeckue
TIPOLIeCCHI U SIBJIEHUS B
BUJIE
MaTeMaThuyecKoro(1x)
ypaBHeHUs(11);
BbIOMpaTh O6a30BbIE
¢busnyeckue u
XUMUYeCKHUe 3aKOHbI
JUIsl pellieHust 3aiau
ripodeccruoHaIbHOM
JiesiTe/TbHOCTU

WCCIIeIOBaHMS;
TIPe/ICTaB/SATh Oa30BbIe
J1st IpoecCroHaTbHOM
cdeprl pusnyeckue
TIPOLIECCHI U SIBJIEHUS B
BU/IE
MaTeMaTHh4yecKoro(1x)
ypaBHeHwsI(i1); BbIOUpATh
0a3oBble pU3NUECKHE U
XUMUUeCKUe 3aKOHBI /IS
pelLleHUs 3aau
ripoeccroHaTLHOM
JiesITeNTbHOCTU

(3KCTrIepuMeHTaIbHOT0)
WCCIIeloBaHus;
Tpe/ICTaB/IsATh 6a30BbIe
Jist ipodeccoHaMbHOM
cdhepnl pusnueckue
TIPOLIeCChI U SIBJIEHUS B
BU/IE
MaTeMaTHh4YeCcKoro(1x)
ypaBHeHus1(1);
BbIOMpaTh Oa30BbIe
(dbusnueckue u
XUMUUeCKUe 3aKOHBI JIJIsi
pelLleHUs 3aJau
ripoeccrioHabHOM
JIesITeJTbHOCTH

Mopaynb 9. dnekTpocHab)keHue 3JaHHi, CTPOUTE/THHBIX IJIOMIA/A0K U HaCe/IEeHHBIX MeCT

®oH/| TeCTOBBIX 3a/JaHUM

Bbibepume oO0uH npasuibHbIll BApUAHM Omeema u Haxcmume KHONKy «/lanee»
3ajauu, pelayecs B 3JIeEKTPO3HEPreTHUeCKOH cHcTeMe
[Tpeo6bpa3oBaHue SHEPTUH TOTIIMBA WU TIa/IatoIield BOJIbI B 3JIEKTPUUECKYHO SHEPTHIO
TpaHcdopmaliysi BeJIMUMHBI TOKOB Y HalpsKeHUM

PacripesiesieHre ¥ riepe/jaua 371eKTPUUYECKOM SHEPTHH K TTOTPebuTe M

+Bce oTBeThI BepHbI

YacTh IHepreTUYecKoil CHUCTeMbl, BK/IHUYAWIyl0 TpaHchopmaropHble mnoactadiuu (TII) u
JIMHUM 71eKkTponepesnauu (/IJII), Ha3piBaOT

+32J/IeKTpruueckas CeTb

DJIeKTpUYecKasi JIMHUS

OJleKTpUuYecKasi CTaHLUs

HeT NPaBUILHOTO OTBETa

OneKTpHUecKas CeTb CJIYXKHUT ...

711 lepeiaun 371eKTPUUeCKOM SHEPTUU OT MeCT ee NPOM3BO/ICTBA K MecTaM IoTpeb/ieHus

55t pacripeiesieHus1 37IeKTPUUECKOM SHEPTUH T10 TPYIITaM MoTpebuTesieil U OT/e/IbHBIM ITOTpeOuTessam

+0O06a oTBeTa BepHbI

Het npaBuibHOro orBera

B 3aBHCHMMOCTH OT Be/JIMYHHbI HANpsDKeHUs] MeX/Jy NpPOoBojJaMH J/IMHUM Ppas/jM4yalT CeTH
HanpspKeHHUeM. ..

o 2000 B u ceTtu HanpsbkeHueM cBbiie 2000 B
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+10 1000 B u cetn HarnipsbkeHueM cBbitie 1000 B

2o 3000 B u cetu HanpsbkeHueM cBbiiie 3000 B

Het mpaBuibHOrO OTBETA

ITo popy TOKa 3/1eKTpHUUecKHe CeTH Ae/JIAT Ha

CeTu MMOCTOSTHHOT'O TOKa

CeTu ofHO(a3HOTO TOKA

Cetu Tpexda3Horo Toka

+Bce oTBeThbI BepHbI

B 3aBHCHMOCTH 0T KOHCTPYKTHBHBIX 0CO0€HHOCTEH Pa3In4yanT

BosayiuHbie ceTu

KabenbHbie ceTrt

BHyTpeHHue ceTH 3[jaHKi U 00 BEKTOB

+Bce oTBeThI BepHbI

OcHoBHbIe TPe0OBaHUsI, KOTOPbIe MPeIbSB/ISIOTCA K JIeKTPUYECKUM CeTsIM, — 3TO0...

OKOHOMMS 3/1eKTPOTEXHUYECKUX MaTepuaioB

CHKeHMe MepBOHauaabHbIX 3aTpaT NPY rapaHTUPOBAaHHOW HaZle)KHOCTU 37IeKTPOCETU

BricoKOe KauecTBO 3/1eKTPO3HEepruu

+Bce OoTBeTHI BEPHBI

ITpu pacuere 3/IeEKTPHYECKHX CeTell Cyl[eCTBeHHOe BHUMaHHe I0/DKHO ObITh y/e/IeHO
+Obecnieuennto 6e30MacHOCTH 00C/Ty>KHUBAFOIIIero TepcoHara

OKOHOMMH 371eKTPOTEXHUYECKUX MaTeprasioB

CHMKeHUIO TIepBOHAaYa/IbHBIX 3aTpaT MPU rapaHTUPOBAHHOM Ha/leXKHOCTH 3/1IEKTPOCETH

BbICOKOMY KaueCTBY 3/1eKTPO3HEPriuu

K HCX0/JHBIM [JaHHBIM pacueTa 3/IeKTPUYeCKHUX ceTell OTHOCATCS

HaripsbkeHre ¥ MOIIHOCTh TTOTpeOuTesieit

Buj nvHuY U ee KoHbUryparusi

Yci0BUSI OKpY>Karollieid cpe/ibl U TpeOOBaHUS IKCITyaTalin

+Bce oTBeTHI BEPHBI

Yto He00X0/JUMO C/Ae/IaTh B pe3y/ibTaTe 1eKTPUUECKOro pacueTa

OmnpezsenuTh IJIOIIA/[U TIOTIEPEYHOTO CeueHHsI BCeX TIPOBO/IOB TaK, YTOOBI TIOTePsT HATIPSDKEHWS B HUX U
TeMIiepaTypa HarpeBa TPOBO/IOB He TIPEBBIIAA JOMYCTUMBIX HOPM; BbIOpaTh THM U CTaHAAPTHBIE
CeyeHUst IPOBOJ OB

Omnpenenuth TpeOyeMble XapaKTEePUCTUKK IJIABKMX BCTAaBOK M BbIOpaTh COOTBETCTBYIOIL[HE
rpei0XpaHUuTeN

BriOpath cxemy 3a3eM/ieHus1, OTIpeJie/IuTh KOJTMUeCTBO U pa3Mephl 3a3eM/uTesnen

+Bce oTBeTHI BEPHBI

Ha Kakue KaTeropus pasfie/isiioT 3JIeKTPONPUEMHHKH B OTHOLIEHHH 00ecrieueHusi HaJe)KHOCTH
3/1eKTPOCHa0)KeHns?

OneKTponpreMHUKHU | KaTeropuu

AnekTporipueMHuku Il kareropuu

OnexktponpueMHUKH III kateropumn

+Bce oTBeTHI BepHbI

OnekTponipueMHHKH I KaTeropuu — 310

+3OeKTPOTIPUEMHUKY, TePephIB 3eKTPOCHAOKeHHWsT KOTOPBIX MOXKET TIOBJIeub 3a COOOM: OMacHOCTb
JUIs )KU3HU JTIofled, 3HauuTebHbIN yiepbd HapoJHOMY XO3SICTBY; TOBpeX/eHHe 0pOroCTOsIIero
OCHOBHOT'O 000PYZIOBaHUS U T..

ONeKTPOIIPUEMHUKH, TlepepbiB 3/IeKTPOCHA0)KeHUs] KOTOPBIX MPUBOJUT K MacCOBOMY HEeZOOTITyCKY
TIPOAIYKIIMHM, MaCCOBBLIM TPOCTOSIM PabOUMX, MEXaHU3MOB U TTPOMBIIIJIEHHOTO TPAaHCIIOPTa, HAPYIIIEHNIO
HOpPMa/IbHOM J1eSITe/IbHOCTUA 3HAUMTEIBHOIO KOJIMUEeCTBA FOPOJICKUX M CEeJIbCKUX JKUTesen

Bce ocranbHble 3/1eKTPONPUEMHUKY, He MTOAXOALIMe 110/, Ope/ie/ieHUs: KaTeropyui

Het npaBunbHOro otBera

JjiekTpornipueMHuKH Il KaTreropuu — 310
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ODJeKTPOTIPUEMHUKY, TlepephiB 31eKTPOCHabKeHNsI KOTOPhIX MOXKeT MOBJIeub 3a COO0M: 0MacHOCTb /1S
JKW3HU JIIOfiel, 3HAYUTe/bHBIN yijepd HapOAHOMY XO3SICTBY; TIOBPEXEHHE [JOPOTOCTOSIIEro
OCHOBHOT'0 000py/J0BaHUs U T.[I.

+DJ1eKTPOTIPUEMHHKH, TIePEPHIB 37eKTPOCHA0KeHUsT KOTOPBIX MPUBOJUT K MAacCOBOMY HEZOOTIYCKY
MIPO/YKLIMH, MaCCOBBIM ITPOCTOSIM pabouMX, MeXaHM3MOB U IPOMBIILIZIEHHOTO TPAHCIIOPTA, HapyLIeHHI0
HOPMaJ/IbHOU J1eSITeJIbHOCTH 3HAUMTE/IbHOT0 KOJIMYeCTBa FOPO/CKUX M CeJIbCKUX JKUTesen

Bce ocTasibHble 3/1eKTPONPUEMHHUKH, He MIOAXOAsLIMe N0/, OTIpeie/leHUs KaTeropyui

Het nipaBuibHOro otBera

JekTponnpueMHukH III kaTeropuu — 3To

ODJIeKTPOTIPUEMHHUKY, TiepephiB 31eKTPOCHabKeHHsI KOTOPBIX MOXKeT TIOB/IeYb 3a COO0M: 0MacHOCTb JJ1s
JKW3HU JIIOfiel, 3HAUYUTe/NbHBINA yiqepd HapOJHOMY XO3SICTBY; TIOBPEXEHHE [JOPOTOCTOSIIEro
OCHOBHOT'0 000py/J0BaHUs U T.[I.

OJIeKTPOTIPUEMHUKH, TePephIB 3/IeKTPOCHAOKeHHsI KOTOPBIX TPUBOAUT K MacCOBOMY HEZOOTITYCKY
MIPO/YKLIMH, MaCCOBBIM IPOCTOSIM PabOUMX, MEXaHU3MOB U MTPOMBILLITIEHHOTO TPAHCIIOPTa, HapyLIEHHIO
HOPMa/IbHOU J1eSITeJIbHOCTH 3HAUMTE/IbHOTO KOJIMYeCTBa FOPOJCKUX M CeJIbCKUX JKUTesen

+Bce ocTanbHble 37IeKTPOIPUEMHHUKH, He NTOXO0AsLIHe [0/ OTpe/e/ieH!s KaTeropui

Hert nipaBuibHOro otBera

O/IeKTPONMeMHUKH KaKOW KaTeropuM [O/DKHBI 00ecrieuuBaThCsl 3/1eKTPOIHeprue oT JABYX
He3aBUCHMMBIX B3aMMHO pe3epBHPYHIMX HCTOYHMKOB IIMTAaHUA, M IepepblB  HX
3/1eKTPOCHAa0)KeHHs1 MPH HapYyIIeHHH 1eKTPOCHA0)KeHHs 0T OJHOr0 W3 MCTOUYHHUKOB MUTAHUSA
MOJKeT OBITH JIOMYIIeH JIMIIb Ha BpeMsi aBTOMaTHYeCKOr0 BOCCTAHOB/ICHUSI TUTAHUA?
+3/1eKTpOTpreMHUKH | KkaTeropuu

AnekTporpueMHuKu Il kareropuu

Bce oTBeThI BepHBI

OnexktponpueMHUkH III kateropuun

O/1IeKTPONPHEMHHKH KaKO0W KaTeropuy peKOMeHAYeTcs 00ecneynBaTh 3/IeKTPO3Hepruet oT ABYX
He3aBUCHMMBIX B3aHMHO  pe3epBHPYKIMX HCTOYHMKOB IMHMTAaHMA I@PH  HapyUIeHHH
IeKTPOCHA0)KeHHsA OT OJHOr0 M3 HMCTOYHHKOB IHTAHUA JIONMYCTHMBI  MepepbIBbI
3/IeKTPOCHA0)KeHHs1 Ha BpeMsi, He00X0/[uMoe /ISl BK/IIOUeHHsI Pe3ePBHOT0 MUTAHNUA JeiCTBUAMU
AEXyPHOI0 IepCoOHA/Ia H/IM BbIe3/[HOH onepaTUBHOM Opuragpi?

JnekTponpueMHUKH | kareropuu

+32nekTpornprueMHUKH 11 Kateroprmn

Bce oTBeTh! BepHbI

JnekrporipueMHukH 111 kateropuum

O/eKTpocHab)kKeHHe 3JIeKTPONPHEMHHKOB KaKOi KaTeropuH MOXKET BBIMOJIHATHCS OT OJHOI0
HCTOYHUKA NHUTAaHUA NPH YCUIOBUH, YTO INepepbIBbI IeKTPOCHAO)KeHHs, HeoO0XoauMble [/ist
PEMOHTA WM 3aMeHbI OBPEX/I€HHOI'0 3/IEMEHTA CHCTEMbI 3/IEKTPOCHA0)KeHusl, He peBbIanT 1
CyTOK?

OneKTpornpueMHUKH | Kateropuu

OunekTporipyueMHuKu Il kareropuu

Bce oTBeTsI BepHbI

+32nektporipueMHUKH 111 kareropuu

Ocobas rpynmna 3/IKTPONPHeMHHKOB — 3T0

OJIeKTPOTIPUEMHUKH, TIepephIB 3MeKTPOCHA0KeHHsI KOTOPBIX MOXKET TIOBJIeYb 3a COOO0M: 0MacHOCTh /1/ist
JKU3HU JIIOZIeld, 3HauWTe/bHBbIA yiepd HapoAHOMY XO3sWCTBY; TOBpEXJeHUe J0POTOCTOSIIero
OCHOBHOT'O 000py/JOBaHUS U T.JI.

ONeKTPONIPUEMHUKH, TlepephiB 3/IeKTPOCHA0)KeHUs] KOTOPBIX TMPUBOJUT K MacCOBOMY HEeZOOTITyCKY
TIPO/YKLIMH, MaCCOBBIM ITPOCTOSIM pabouMX, MeXaHMU3MOB | ITPOMBIIIZIEHHOTO TPAHCTIOPTA, HAapyLIEHHIO
HOpPMa/lbHOM J1eSITe/IbHOCTUA 3HAUMTE/ILHOT0 KOJIMUEeCTBA FOPOJICKUX M CEeJIbCKUX JKUTesen

Bce ocranbHble 3/1eKTPONPUEMHUKY, He MTOAXOALIME 110, OIIpe/ie/IeHNs KaTeropum

+HeT npaBubHOrO OTBeTa
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O KaKo¥ KaTeropuM 31eKTPONPUEMHUKOB H/IeT peub: OecrniepedoiiHas paboTel HeoOxoauMa AJIA
0e3aBapuiiHOTO OCTAaHOBA INPOM3BOACTBA C Ie/bI0 NMPEAOTBPAILEHHUS] YrpPo3bl JKU3HH JIK/eH,
B3PbIBOB, M0)KapOB U MOBPEXX/|eHUsI I0POroCTOSALIEero 0CHOBHOTO 000py/A0BaHUs
OJieKTporiprueMHUKM | Kkateropuu
AekTporipueMHuKH 11 Kareropuu
+DekTporipueMHUKHU | KaTeropur, 0co60ii TpyTITIbI
AnekTpornpueMHuKH II1 kaTeropuun

Il

3/IeKTPOCHA0KeHHs1 0C000i rpynmbI
npeaycMaTpHBaTbCs

JJIEKTPOIIPDUEMHHUKOB I KaTeropun [MO/DKHbBI

+Jlono/IHUTeIbHbIE THUTaHUSI OT TPeTbero He3aBUCHMOIO B3aWMHO pe3epBHPYIOLLEr0 MCTOYHHUKA

IMMTaHUA

[JorycTtuMbie TepepbiBbl 371eKTPOCHabKeHUss Ha BpeMsi, HeoOXOAUMOe [Jisi BK/IFOUEHHs] pe3epBHOI0
MTUTAHUS AeHCTBUSIMHU JIeKyPHOT'O TIepCOHAa WX BbIe3[HOUW OIepaTUBHOM OpUTajibl

[TepepbIBBl 371eKTPOCHAOKEHUS], HeOOXO[UMbIe [Jisi PEMOHTAa WM 3aMeHbl TOBPeXIeHHOTr0 3/ieMeHTa
CHCTEMbI 3/IEKTPOCHA0XKEHHSI, He TIPEBBIIIAIOT 1 CYTOK.
Het npaBuibHOrO OTBETA
Kaky1o posb urpaet 3j1eKTpuyecKasi JHeprus?

Posib yHUBepCa/IbHOU SHepryuu, Kotopasi yo0Ha f/isi IabHUX repejau
DeKTPOIHEPTUIO JIETKO IPOOUTH TI0 OTZE/TbHBIM MOTPeOUTEISIM
OneKTpo3Heprus MpH MOMOILM CPABHUTEILHO HECJIOXKHBIX YCTPOMCTB Tipeobpa3yeTcsi B Hy>KHbIe BH/IbI

SHepruu
+Bce oTBeTHI BEPHBI

Tabmuna 11 — Kpurepuu onjeHKU c()OpPMHUPOBAHHOCTH KOMITETeHIHI

Kox u Kputepuu otieHuBaHus CHhOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHHe (yacTv KOMIIETEHIUH)
WHAWKATOpa Ha 0a30BOM YPOBHE Ha MOBBIIIIEHHOM YPOBHE
JOCTHKEHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLleHKe
KOMTIETEeHI[UH «y/IOBJIETBOPUTETHHO» «XOPOIIIO» «OTJTAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITeTEeHI[1H) MaKCHUMaJIbHOTrO Oaia MaKCHUMaJIbHOTro Oaia MaKCUMaJILHOTrO Oasia
OIIK-1.1. CryzeHT 0bnasjaet CrygenT xopolo 3HaeT | CTyzieHT [oKa3blBaeT
BrisiBnieHHe 1 | OOITUMH CBeIeHUsMU ob1re cBefieHUsI 00 ryiybokoe 3HaHHe
K/JIacCUUKaLUs 00 371eKTpoCcHabKeHHUU | 37IeKTPOCHAOKEeHUU CBeJieHuH 00
busnyeckux U | 3[aHUM CTPOUTENIbHBIX | 3[JaHUM CTPOUTETbHBIX 3JIEKTPOCHA0XKEHU
XUMHYECKHUX TJIOIIAZIOK 1 T/IOIIAZIOK U HACEIeHHbBIX | 3/]JaHUH CTPOUTETbHBIX
TIPOIIECCOB, HaceJIeHHbIX MECT, MECT; 3HaeT, KaKk TJTOIIAJIOK U

MPOTeKaIMX  Ha
o0BeKTe
rpodeccuoHaIbHOM
J1esiTeIbHOCTH;
OITK-1.2.
Ornpenenenuve
XapaKTePUCTUK
¢bu3nueckoro
nporjecca
(siB/IeHMS),
XapaKTepHOro  isi
00BbeKTOB
rpodeccroHaIbHOM
JlesITeIbHOCTH,  Ha
OCHOBe

3HaeT Ha 6a30BOM
YPOBHE KakK BbISIB/IAT U
KJ/1IaCCU(PUIIMPOBATh
bu3nueckre u
XUMHYeCKHe TIPOLiecChl,
MPOTEKArIIMUX Ha
o0beKTe
ripoeccroHaIbHOM
JesiTeTbHOCTH; yMeeT
oTipeieNiATh
XapaKTepUCTUKU
¢usnyeckoro nporecca
(ssBNeHUN),
XapaKTepHOro JJisi
00BEKTOB

BLISIB/ISITH U
K/1acCU(PUIIMPOBATh
¢du3nueckre u
XUMUUECKUe MPOoLIeCChl,
TIPOTeKAarIKX Ha
o0BbeKTe
ripogeccuoHa/IbHOM
JesiTeIbHOCTH; YMeeT
OTipejiesisiTh
XapaKTepUCTUKH
¢ur3nueckoro npotiecca
(s1BNeHus1), XapaKTepHOT 0
J1s1 00BEKTOB
ripoeccroHaTbLHOM
JesiITe/IbHOCTH, HA OCHOBE

HaceJiIeHHbIX MeCT;
yMeeT BBISIB/ISITh U
K/1IaCCU(PULIMPOBATh
¢bu3nueckre u
XUMUYeCKHe TIPOLIeCChl,
MPOTeKaroIIUX Ha
o0BexTe
rpoeccroHaNbHOM
JiesITeJTbHOCTH; yMeeT
oripeieNisiTh
XapaKTepUCTUKU
¢u3ryeckoro npotecca
(sBneHus),
XapaKTepHOro J/isi
00BEKTOB
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TeOpPeTUYeCKOro
(sKCriepuMeHTanbHO
r0) UCCel0BaHuUS;
OIlK-1.4.
IIpencrasnenue
0a30BbIX JUTST
ripodeccuoHaIbHOM
cdepbl dU3NUECKUX
MpOLIeCCOoB "
SIBIEHUA B  BUJE
MareMaTuueckoro(u
X) ypaBHeHUsI();
OITK-1.5. Beibop
0a30BbIX
(bU3MYeCcKux u
XUMHUUeCKUX

rpodeccuoHabHOM
JlesiTe/IbHOCTH, Ha
OCHOBe TEOPeTHYeCKOT0
(9KCriepuMeHTabHOr0)
HCCIIeIoBaHuMS;
TIpe/JICTaB/ISATh Oa30BbIe
JLst IpoecCOHaTbHOM
cdepsl pusnyeckue
TIPOLIECCHI U SIBJIEHUS B
BUJIE
MaTeMaThuecKoro(1x)
ypaBHeHUsA(11);
BbIOMpaTh O6a30BbIE
¢busnyeckue u
XUMUYeCKHe 3aKOHbI
JU1sl pellieHust 3aiau

TeopeTHYeCcKoro
(9KCTIepyMeHTaNIbHOTO0)
WCCIIeIOBaHMS;
TIPe/ICTaB/ISATh Oa30BbIe
J1st IpoecCroHaTbHOM
cepsl pusnueckue
TIPOLIECCHI U SIBJIEHUS B
BUJlE
MaTeMaTHh4yecKoro(1x)
ypaBHeHwsI(i1); BbIOUpATh
0a3oBble pU3NUECKHE U
XUMUYeCKHe 3aKOHbI /151
pelLleHus 3aau
ripoecCcrHoHaTLHOM
JesITeTbHOCTH

npodeccroHa bHOU
JlesITeJIbHOCTH, Ha
OCHOBe TeOpPeTUYeCKOro
(5KCTIepuMeHTaIbHOT0)
HCCIIeIOBaHuS;
TIpe/ICTaB/IsATh Oa30BbIe
Zst IpopeccoHa/IbHOM
cdepsl puznyeckue
TIPOLIECCHI U SIBJIEHUS B
BU/JE
MaTeMaTHh4yecKoro(1x)
ypaBHeHUs1(1);
BbIOMpaTh 6a30BbIE
¢busnyeckue u
XUMUYeCKHe 3aKOHbI /ISt
pelleHUs 3aJau

3aKOHOB [IJIs1 rpodeccroHanbHOM rpodeccroHabHOU
pellieHus 3a7jau JlesiTeNTbHOCTH JlesiTeTbHOCTH
ripodeccoHaIbHOM

JlesiTeIbHOCTH

2 ODEHNUBAHUE IITMCBMEHHBIX PABOT CTYJEHTOB,

PEI'VTAMEHTUPYEMBIX YYEBHBIM IIVTAHOM

IMucbmeHHble pabombl He npedycMOmpeHbl yueOHbIM NAaHOM.

3 OIIPEJE/IEHVE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUA

d®opMa NpoMe)XyTOUHOM aTTeCcTaly M0 AUCLUIIMHE 5K3aMEH.

OLEHOYHBIE MATEPUAJIBI 1 CPEJCTBA [JIA [IPOBEPKU

CP®OPMUPOBAHHOCTU KOMITETEHIIUA

OIIK-1. CnocoGeH pemarb 3ajaud npodeccHOHABbHON [JesTeIbHOCTH Ha OCHOBE
HCI0/Ib30BaHUA TEOPETHUECKUX U MPAKTHUYECKHUX OCHOB €CTeCTBEeHHBIX M TEXHHYECKHX HayK, a
TaK)Keé MaTeMaTH4YeCcKoro anrapara.

BbiGepume npasu/ibHblll 6apuaHm omeema

1. Ec/im Bce pe3uCTOpbI UMEIOT 0/JMHAKOBOe conpoTuB/aeHne R=20 Om
TO 5KBHBAa/ICHTHOE CONIPOTHUBJ/ICHHE 1|ell! PaBHO:

10 Om
+20 OMm
5 0Om
40 Om
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Jatime pazeepHymbiii omeem Ha 80NpPoc

2. Co0pana menmb M3 HMCTOYHHKA TOKa, amMmepMerpa H JjaMnbl. Urto 0OygeT ¢ mokKa3saHuem
aMIepMeTpa, eC/iM B [{eNb BKIIYHUTH M0C/Ie/J0BaTe/IbHO ele TaKYI0 JKe JIaMITy?
IpasunbHblli omeem: MOKa3aHue aMIlepMeTpa YMEeHbILUTCS, TaK Kak COMPOTUB/IeHUE L{elI1 BO3pacTeT.

3. B nenu u3 MCTOYHHMKA TOKA, amImepMeTpa W JaMibl Napa/ule/JIbHO jlamMie MOAK/IIYaT ele
0JHY, 00/713/Jal0Iyl0 TaKHM )Keé CONMpPOTUB/IeHHeM. V3MeHHTCS /M TPH ITOM T[OKa3aHHe
ammnepmerpa?

IIpasunbHbIli omeem: yBelIMUUTCS B /IBa Pa3a, TaK Kak COMPOTHUBJ/IEHHe YMEHBIIIUTCS B /IBa pasa.

4. TTocne 3a)KUTraHUsl TIOMUHECIIEHTHOH JIaMITbl OTK/TIOYW/IM cTapTep. /lamna 0yaer paboraTth
WJ/IM TIOracHeT?
ITpasunbHbili omeem: namria OyzeT paboTaThb, TaK KaK CTapTep HY>KeH TOJIbKO /I/Is 3a’KUTaHUS JIaMTIbl.

Jonoaxnume

5. TensioBoM pacuenure/lb B aBTOMAaTHUECKHX BBIK/IIOUATEIAX CIYKHT sl OTK/IIOUEeHHs
/IEKTPUYECKOH LenH TP .

IIpasunbHbili omeem: yBelYeHUH TOKA CBEPX HOMUHAIBHOTO.

OkoHuaTenbHbIE pe3y/bTaThl 00ydyeHHs: ((HOpPMUPOBaHUS KOMIIETEHIIUI) OMpeAesFOTCS
TIOCPeZICTBOM TiepeBo/ia 6aiioB, HAOPaHHBIX CTYAEHTOM B MPOLIECCEe OCBOEHUS JUCLUTIIMHEI, B OLJeHKH:

— 6a30BBIi  ypoBeHb C(OPMHUPOBAHHOCTH KOMITETEHIL[UM CUMTAeTCS [JOCTUTHYTBIM, eC/d
pe3y/bTaT 00yueHUsI COOTBETCTBYET OL[eHKE «Y/I0BJIETBOPUTEbHO» (50-64 peTHHIOBBIX OasIoB);

— TMOBBILIEHHbIN YPOBeHb C(POPMUPOBAHHOCTA KOMIIETEHIIMM CUWTAEeTCsl JAOCTUTHYTHIM, ec/d
pe3ysibTaT 00yueHHs] COOTBETCTBYET OIleHKaM «XOpoluo» (65-85 peHTUHTOBBIX 0a/yIOB) U «OTIMYHO»
(86-100 peiTHHTOBBIX OasIoB).

4 TIOPSIIOK ITPOBEJEHUA ITIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIITUU

dopma MpoMeXyTOUHOM aTTeCcTal[uu M0 AUCLIUIIIMHE 3K3aMEH.

@OH/J OLEHOYHBIX CpeACTB [Jisi TPOBeJeHHs T[IOBTOPDHOU NPOMEXYTOYHOM aTTecTaluu
(opMHpyeTCsl U3 YMC/Ia OLIEHOYHBIX CPeJICTB 110 TeMaM, KOTOpbIe He OCBOEHBI CTYZEeHTOM.

Ilpumeuanue:

[orionHuTebHBIe KOHTPO/IbHBIE WCIBITAHUS TTPOBOASATCS AJis CTYAEHTOB, HabpaBimx MeHee 50
0aoB (B cooTBeTCTBUM C «[T0/10)KEHHEM O MOJY/TbHO-PEHTHHIOBOM CUCTEME).
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Ta6smma 12 — Kpurepuu oueHKH c)OpMHPOBAaHHOCTH KOMITETeHI[UH

Kop v HavMeHOBaHUe WHAUKATOpa
JOCTH)KEeHUST KOMITeTeHLIUU
(4acTy KOMITeTEeHLIUM)

KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH
KOMIIeTeHL[UU
(4acTy KOMIIETEeHLMM)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OL[eHKE «Y/[OBJIETBOPUTETHHO»
50-64% oT MakcuMaJbHOro Oasia

OIIK-1.1. BeisBneHWe U KiaccuuKarus
¢u3MyecKUXx ¥ XUMHUYECKUX T[IPOL|eCCOB,

MPOTEKAOIHX Ha obnekTe
ripodeccuoHaNbHON JesiTeTlbHOCTH;

OIIK-1.2. OmnpegeneHue XxapakTepUCTUK
(bu3myeckoro ripoiiecca (ssB/IEHUSA),
XapaKTepPHOI0 LISt 00BEKTOB
rpodeccuoHa/bHONM  /leATe/IbHOCTH,  Ha
OCHOBe TeOpPeTUYeCcKoro

(9KCIIepUMEHTA/TLHOT0) UCC/IeJOBAHKS;

OITIK-1.4. TIpexacraBneHwe 0a30BBIX IS
ripodeccuoHanbHOM  cdepbl  (U3NUECKUX
TMPOL[eCCOB U SIBJIEHUM B BUZIE
MaTeMaTUueCcKoro(ux) ypaBHeHus(11);

OTIIK-1.5. Beibop 6a30BbIX (y3UYeCKUX U
XAMWYEeCKUX 3aKOHOB [UISl DeIleHusl 3azadu
1podeCCUOHAILHOM [1esITe/TbHOCTH

CTyzeHT BajieeT MaTepuaioM IO TeMaM AUCLIATITAHEI
Ha 6a30BOM YpOBHe; 00J1aZiaeT OCHOBHBIMU CBe/IEHUSIMU
00 3/1eKTpUYeCKUX LieTsiX, TpaHCpopmaTopax,
ACMHXPOHHBIX MalllMHAX, arfapaTax yIpaB/jieHus U
3alUThI, JIEKTPUUECKUX MaIllMHAX; 001a/jaeT 00IUMHU
CBeZIeHUSIMU 00 3/1eKTPOCHAOXKEeHUH 3[aHUH
CTPOUTEJIbHBIX IJIOIIA/[OK U Hace/leHHbIX MeCT, 3HaeT,
KaK BBISB/IAT U K/1acCU(PULIIPOBaTh (pr3nueckue U
XUMUYECKHe TTPOLeCChl, TPOTEKAMI[MX Ha 00BbeKTe
npodeCCOHABHOU AeATeTbHOCTH; YMeeT OTPe/IeNsATh
XapaKTePUCTUKH (PU3NUeCKOro Tpoliiecca (sB/IeHuUs ),
XapaKTepHOro /151 00BEKTOB MPOogeCcCHOHaTBHOM
JiesiTeTbHOCTH, Ha OCHOBE TeOPeTHUeCKOro
(9KCIIepUMEHTA/TbHOT0) UCC/IeJOBAHUS; TIPE/ICTABISTh
6a3oBble /151 MpodeccoHanbHON cdhepbl hU3nUecKre
TIPOLIECCHI U SIBJIEHUS B BU/Ie MAaTeMaTUUeCKOro(ux)
ypaBHeHUsI(i1); BbIOMpaTh 6a30Bble (hr3uUueckue U
XUMUUECKHE 3aKOHbI JIJIs1 PeIlIeHus 3a/1au
rpodeccHoHabHOU [JIeATeTbHOCTH
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