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IMacnopT poHIa OLIEHOYHBIX CPEACTB

Taoauna 1
Movils dopmupyembie OrneHoYHbIE
oy KOMITETEHITUU MaTepuabl KonunuectBo
JUCIUTLTHHBI
WJIU UX YaCTH U Cpe/ICTBA
Onpoc 20
JIunennsle 3ammra JIP
AIEKTPUYECKUE LIETTH (CobecenoBanue) 20
MMOCTOSSHHOTO TOKA KuP 70
TCk 68
JIunennble Onpoc 30
3amura JIP
AIEKTPUYECKUE LIETTH (Cobecenopante) 30
CUHYCOUJATBHOTO KiP 21
roka TCx 57
Omnpoc 30
[TK,.-1. Cnocoben 3amura JIP
Tpexdasubie nenu OCYILIECTBIIATH (CobGecenoBanue) 30
MOHUTOPUHT KuP 41
TCx 51
TEXHHYECKOTO Onpoc 55
COCTOAHUA 3aH_H/ITa JIP
Il obopyoBaHuUsl (CobecenoBanmue) 55
€Ny MEePEMEHHOTO TOICTAHI KiP 36
TOKa .
5JIEKTPUYECKUX CETEN TCk 38
Kypcosas padora
4acTh
(1 ) 30
Onpoc 30
3anura JIP
obeceoBaHue
(Cob ) 30
Henuuennbie nenu KuP 17
TCk 47
KypcoBas pabdota
(2 yacTp) 30
Teopus Onpoc 64
3JIEKTPOMArHUTHOTO KuP 25
oJIst TCk 64




1 OHEHOYHBIE MATEPUAJIBL, HEOBXO/JINUMBIE
JUISI OEHKM 3HAHMIL, YMEHU U HABBIKOB JESATEJILHOCTH
B MPOLIECCE OCBOEHUS JUCHMIIIAHBI

Tadaununa 1.1 — ®opMupyembie KOMIETEHIIHA

Kon u
HaMEHOBaHNE
KOMIIETEHIINHU

Kon n HaumeHnoBanue uHaUKaTOpa
JOCTHKEHUS] KOMIIETEHLUH (YacTH
KOMITETECHIINH )

O1cHOYHBIC MaTEPHAITBI
U Cpe/icTBa

IIK,.-1. Cnocoben
OCYIIECTBIISTh
MOHHUTOPHHT
TEXHUYECKOTO
COCTOSIHHSI
o0opyioBaHUS
MOJICTAaHIIUU
AJIEKTPUICCKUX
ceTent

Mopnyasb 1. JInHeliHbIe YJIEKTPHYECKHE e MOCTOSIHHOT0 TOKA

N-1mkoe-1 OcymiecTBiasieT MOHUTOPUHT
TEXHUYECKOTO COCTOSIHHUSI 000PYIOBaAHUS
MOJICTAHIUH SIIEKTPUUECKHUX CeTe

Ormpoc

3amuta JIP (CobecenoBanue)

KonTtposnpHas pabora

TectupoBanue

Mopayaib 2. JInHeliHbIe 2JIEKTPHYeCKHe e CHHYCOMIAJIbHOr0 TOKA

N-1mkoe-1 OcymiecTBiasieT MOHUTOPUHT
TEXHUYECKOTO COCTOSIHUSI 000PYIOBaHUS
MOJICTAHIUH SNIEKTPUUECKHUX CeTeH

Ormpoc

3ammra JIP (CobecenoBanmue)

KonTtposnpHas pabota

TectupoBanue

Mopnyas 3. Tpexda3sublie nenu

N-11kec-1 OcyliecTBiasi€T MOHUTOPUHT
TEXHUYECKOTO COCTOSHUS 000PYA0BaAHUS
MOJICTAHIINH AIEKTPUUECKUX CETEU

Omnpoc

3ammra JIP (CobecenoBanmue)

KonTtposnbHas pabota

TectupoBanue

Moay.s 4. Ilenu nepeMeHHOr0 TOKa

N-1mkoe-1 OcymiecTBiasieT MOHUTOPUHT
TEXHUYECKOTO COCTOSIHUSI 000PYIOBAHUS
MOJICTAHIUH SNIEKTPUUECKHUX CeTe

Omnpoc

3amuta JIP (CobecenoBanue)

KonTtposnpHas pabora

TecTtupoBanue

N-11kec-1 OcyliecTBiasi€T MOHUTOPUHT
TEXHUYECKOTO COCTOSHUS 000PYA0BaAHUS
MOJICTAHIIMH AJIEKTPUUECKUX CETEU

Kypconas pabora YacTs 1

Monyasb S. HesiuHeiinble nenu

N-11kec-1 OcyliecTBiasi€T MOHUTOPUHT
TEXHUYECKOTO COCTOSHUS 000PYA0BaHUS
MOJICTAHIINH AJIEKTPUUECKUX CETEU

Omnpoc

3amura JIP (CoGecenoBanue)

KonrtposbHas padorta

TectupoBanue

N-1rkoe-1 OcymiecTBiasieT MOHUTOPUHT
TEXHUYECKOTO COCTOSIHUS 000PYIOBaAHUS
MOJCTAHIINM AIEKTPUUECKUX CETEU

Kypcosas pabota
Yacts 2

Moayab 6. Teopusi 3JIeKTPOMATHUTHOTO MOJISI

N-11kec-1 OcyliecTBiasi€T MOHUTOPUHT
TEXHUYECKOTO COCTOSHUS 000PYA0BaHMS
MOJICTAHIINH AIEKTPUUECKUX CETEU

Ompoc

KontposbHas padorta

TectupoBanue




OneHoYHBIC MATEPHAJIBI H CPEACTBA JISl IPOBEPKHU
c¢()OpMHPOBAHHOCTH KOMIIETEHIIU I

Monayasb 1. JIuHeiiHbIe JIeKTPUYEeCKHe HelH MOCTOSHHOI0 TOKA

Onpoc u cobeceqoBanme mo moay.aro 1
Bonpocuwl 0n1 onpoca u cobecedosanus:

1. Onpenenure MNOHATUS BJIEKTpUYECKas LEMb, 3JIEKTPUYECKUN TOK, HANpPSDKEHUE, €AMHUIIBI
U3MEpEHUS, HAIIPaBJICHMUS.

2. IlaccuBHbIE JBYXIIOJIIOCHUKM, HAIPaBICHHUsI TOKOB U HamNpsyKeHU. Pe3sUCTUBHBIA AJIEMEHT,
BAX, comporuBieHHME M NPOBOAMMOCTb, MOIIHOCTb. VIHIYKTHUBHBIM M €MKOCTHBII 3JEMEHTHI, HUX
XapaKTEPUCTUKH, HAKOIIJICHHAs] SHEPTUs.

3. AktuBHblEe JByXmomocHUKH, BAX peanbHOro wucrounuka »sHepruu, uctouHuk OJAC u
HCTOYHUK TOKA, CXEMbI 3aMEILIEHUS PEaTbHOI0 HCTOYHUKA YHEPTHH.

4. DnekTpuyeckasl CXeMa M €€ TOMOJIOTMYECKHUE DJIEMEHTBI: Y3€Jl, yCTPAaHUMBIN y3€ll, BETBb, ITyTh,
KOHTYP.

5. 3akon Oma ans BetBH ¢ DJIC (KOMIOHEHTHbIE ypaBHEHUs ). BEIOOp YCIOBHBIX MOJIOKUTEIBHBIX
HanpaBJI€HUU TOKOB U HAIPSKEHUI BETBEH.

6. Chopmymnupyiite nepssiii 3akoH Kupxroda. 3anummre B 0YyKBEHHOM BHJIE, CKOJIBKO YpaBHEHUI
CIIEZyeT COCTaBIIATH 10 MepBoMy 3akoHy Kupxroda.

7. Chopmynupyiite BTOpoii 3akoH Kupxroda. 3anumure B OyKBEeHHOM BHJIE, CKOJIBKO YpaBHEHUI
ClIelyeT COCTaBIATh MO BTOpoMy 3akoHy Kupxroda. Jlns Broporo 3akoHa Kupxroda naiite nse
(hOpMYITUPOBKH.

8. BeIOOp HE3aBHCHUMBIX KOHTYPOB, JJISI KOTOPBIX CJIEIyeT COCTAaBJIATH YPaBHEHHS IO BTOPOMY
3akoHy Kupxroga. [Touemy HU B OIMH U3 3TUX KOHTYPOB HE JOJDKEH BXOJIUTH HCTOYHHUK TOKA?

7. IlosicHuTe 3Tanbl HOCTPOEHUS NOTEHIMAIBHON 1UarpaMMbl.

9. DOransl pacueta neneit Meto oM 3akoHOB Kupxroga.

10. OxapakTepu3yiTe OCHOBHBIE 3Tanbl MeToAa KOHTYpHbIX TOKoB MKT. Yucno ypaBHeHMi 1o
MKT.

11. OxapakTepu3yiTe OCHOBHbIE 3Talbl METO/A y3J10BbIX NMoTteHuuanoB MYII. Yucno ypaBHeHuil no
MVIL

12. ChopmynupyiTe NIPUHLIUI U METOJ] HATOXKECHUSI.

13 . CpopmynupyiiTe U TOKaXKUTE TEOPEMY KOMIIEHCAIUH.

14. BxogHble ¥ B3aMHBIE IPOBOJUMOCTH, UX ONPEACICHUE AHATUTUYECKUM U ONBITHBIM ITyTEM?

15. Meton nByx y310B u MVII.

16. MeTon mpeoOpa3zoBaHHs cXeM, IpeoOpa30BaHUs 3BE37bl B TPEYTOJbHUK M TPEYTOJBHUKA B
3BE3MY.

17. Teopema B3aMMHOCTH.

18. Teopema 00 SKBHUBAJEHTHOM Ie€HepaTOpe, YCIOBHsS NPUMEHEHHs M 3Talbl pacueTa METOAO0M
HKBHBAJICHTHOTO F'€HEPATOpa.

19. YcnoBue nepegaun MakCUMalIbHOM MOIIHOCTH Harpys3ke. CoriiacoBaHHBIM PEXUM LIEIH, €ro
KII/] 1 BO3MOXHOCTH HCIIOJIb30BAHMUS.

20. Crioco6s1 oBsimenust KITJ[ anextpuyeckoii nemnu.

Komnbroreproe tectupoBanne (TCk)

Buvibepume ooun npasunvnbiii 6apuanm omeema u Haxcmume KHONKY «/anee»

COBOKYNHOCTh YCTPOMCTB H O0BEKTOB, O00pa3ylIIHX MNYTh [JIs1 IEKTPHUYECKOr0 TOKA,
3JIEKTPOMATHHUTHBIE TPOLECChl B KOTOPBIX MOIYT OBITH ONMHMCAHBI € MOMOIIbI) TOHATHI 00
3JIEKTPOJABMIKYIIIEl cuJie, JJIeKTPUIECKOM TOKE U JIeKTPUYECKOM HANPSI)KEHUH HA3BIBAETCSI:
+INeKTPUIECKO 1ETIHIO

BeTBblo 2n1eKTpUYeCKON nenu

VY3nom

Uctounuxom DJ1C



MecTto coenMHeHHMs BeTBel 3J1eKTPUYeCKOil Henu — ITo:

Konryp

+VY3en

HesaBucnumsblil KOHTYD

Betsb

JI000ii 3aMKHYTBIH IyTh, 00pPa30BAHHbIH BETBSIMU M y3JIaMHU HA3bIBAETCH:
DNEKTPUUECKON BETBBIO

Cxemolii 3aMeleHus

[IpuHIIMIIHAIBEHOM CXEMOM

+Kontypom

Enununeii u3amepeHnsi CWJIbI TOKA B 3JIEKTPUYECKOM LieNu SBJIsSIeTCH:
OMm

BounbT

Barr

+Awmnep

BenuuuHoii, npeacTaBisiiomeil CHIIy TOKA, IBJISETCH:

20 Om

240 Bt

220 B

+5 A

Ecan Npu HEU3MECHHOM HAINPAKCHHU TOK Ha YYaCTKE HEINH YBCJIUYHJIICA B 2 pa3a, TO

CONPOTHBJICHHE YYaCTKA:

YBenuuunocs B 2 paza

He n3menunoch

YBenuuunocs B 4 paza

+YMeHsmmiocs B 2 pasza

CocraBjieHHOe mO0 3akoHy OMa BbIpaxeHHe [JI JAHHOIO Y4YacTKa Ienu

o 1 {,b

o

I=U-R

P=I"-R
=Y
+ R
2
p_. U
R

HMeEeT BU

Ecau npunoxennoe Hanpsiskenue U = 20 B, a cuiia Toka B uenu cocrasisier I =35 A, 1o

COMPOTUBJCHHUEC HA TAHHOM YYACTKE HMEET BCJANINHY

] a b

L 3

0,25 Om
100 Om
500 Om
+4 OMm



Ecian nokaszanue amnepmerpa pA cocrasisieT 2 A, To IOKa3aHue BOJbTMeTpa pV npu 3Tom Oyaer
PaBHO

o PL r=toom

OX
./

12B

5B

0,2B

+20 B

IIpu HeM3MeHHOM CONPOTHBJICHMH YYACTKA LeNH NMPH YBeJIHYCHUH TOKA NaJeHNe HANIPSIKEHUS Ha
JAHHOM y4YacTKe:

He n3menurcs

YMeHnbutTces

Byner paBHO HyJIO

+¥YBenuuurcs

Bropoii 3akon Kupxroga ¢popmyupyercs cieayromum oopa3om:

CWa TOKa B LENUM NpsIMO MPONOPLUOHAIbHA IPWIOKEHHOMY HAIPSDKEHHIO M 00paTHO
IIPONOPLUUOHAIBHA CONTPOTUBIIEHUIO 3TOM LIETIH

apupMeTHYeCcKasi CyMMa HalpsDKEHUH BIOJIb KOHTYpa paBHA HYJIIO

+anreOpanueckas cymMMa MaJeHUNH HanpsHKEHUH B 3aMKHYTOM KOHTYpE€ paBHa anredOpanyeckol cymme
S/1C B TOM k€ KOHTYpE

anreOpandeckasl CyMMa TOKOB B BETBSIX, T0JICOEIUHEHHBIX K Y3IIy, PaBHA HYJIIO

f 2
i

fz

n

YpaBHeHnue no nepsomy 3akony Kupxroga o0yaer umers Buj
+1,-1,-1,+1,=0

-1, +1,-1,-1,=0

I, +1,-1,-1,=0

-1, +1,-1,-1,=0

Ecin Toxu B BeTBsIX cocTaBJsiOT I;=2 A, a I,=5 A, T0 TOK I3 OyneT paBeH

E F
lf\ i 2ﬂa-—
N N
Rg JTQ
- — —~—
3 I
s 3
=R
7A
10 A
+3 A
25A



JlJ1s1 0/IHOTO M3 KOHTYPOB CIPaBeIJIMBO YPaBHEeHHUE 110 BTOpomy 3akony Kupxroga

: | S| }
N
Rg L
1 ——
i
;-\l Rs I
L [ ]

+1,-R,+1,-R,=F

I,-R,-1,-R,=F

IR +1,-R,+1,-R, =E, +E, + E,

IR —-1,-R,=E +E,+E|,

J1st KOHTYpa, coAepkallero BeTBu R,, R., R., ypaBHeHHe 10 BTOpoMy 3akoHY Kupxroga Oyaer

HMETb BU/{

IL+1,+1,=0

L,-1,+1,=0

I,-R,+1,-R,+1,-R;=0

+1,-R,—1,-R, +1,-R, =0

IIsaTh pe3ucTopoB ¢ conporuBjenussMu R; = 100 Om, R; = 10 Om, R; = 20 Om, R, = 500 Om, Rs =
100 Om coenqunennbl napajuienabHo. Tok Oyner:

+HanOOIBIINM B COMPOTHUBIICHUU R,

HanOOJIBIIIUM B CONTPOTHUBIICHUSIX R; U R

BO BCEX COMPOTHBIICHUSX OJUH U TOT KE

HAWOOJIBIIIMM B COTIPOTHBIICHUH R
Coennnenue pe3ucTopoB R, R, R;

CDE Rl Rz R3

I0CJIEI0BATENBHOE
CMEIIaHHOE
3BE301
+hnapajuieIbHOE




Ecau 4yepe3 Harpy3ky ¢ conpoTuBjieHrneM Ry NPOXoauT MOCTOAHHBIN TOK 10 A, a conpoTuBieHne
0HOT0 MpoBoAa JuHuM Ryp = 0,5 OM, TO NajeHne HANPSIKEHUS] B JINHUU COCTABUT

B I
L
Ok i
R
L1
05B
0,05 B
20B
+10B

Ecau R; =100 Om, R; =20 Om, R3 = 200 Om, T0 B pe3ucTropax 0yayT Ha0II0AaThCs CJIeyIIHne
TOKH
R
| |
SONRNIL
R
| |

B R, >max,B R, >min

+BO BCEX OAUH U TOT K€ TOK

B R, >max,B R; >min

B R, >max,B R, >min

Eciu R =30 Om, a E =20 B, T0o cnjia TOKa 4yepe3 HCTOYHUK COCTABUT

I
—

CDE R [

0,67 A

+2 A

0,27 A

I,5A

Boipaxkenue 1y1st MOIIHOCTH P, BbIe/IA0LIelicsl B HATPY3Ke ¢ CONPOTHUBJIeHHeM R, uMeeT BU/

L |
]
=y




BripakeHue 111 MOIIHOCTH Py, BblIe/siIOIeiicsl BO BHYTPEeHHEM CONPOTUBJIECHNH UCTOYHHUKA R,
nMeeT B/

P=R-I’
+P=R,-I’
P=E-I
P=R-I

YpaBHeHHe (GaiaHca MOIIHOCTEN NMeeT BHT

E-I=1-R-1-R,
E-I=1"-R,—I*-R
E-1=1"-R-1"-R,
+E-I=1"-R,+I*-R

MoOImHOCTh, BBIACJAOIIASACA BO BHYTPeHHeM conmporuBjeHud uctodyHuka IAC Ry, cocraBuT

I — —— -
[}

=

]R=8 M

Enununneii n3amepeHns 31eKTPUYECKOM MOIIHOCTH SIBJIACTCH:

Awmnep

BousbT

JIxoyiib

+Barr

PeasibHBII HCTOYHUK MOCTOSIHHOTO HANIPSIZKEHUS] MMeeT YPaBHeHHe BHEIlIHell XapaKTepUuCTHKH:
U=F

+U=E-R, -1

6Hym

[ = J _G(mym U
I1=J

10



3axkon OMa i1 yuyacTka nenu, cogep:xkamei 3/1C, nmeer Buj < =
Ly E+U
R

=Y

R
j=E-U

R

= E

R

3akon OMma 1191 yyacTka uenmu, cogep:xameid 31C, nmeet Bu &
E+U
I =
R
=Y
R
L= E-U
R
= E
R
3akon Oma 171 MOJTHOM Lenu:
rr=—t
7, +R,
= E-U
7, + R,
= U
r, + R,
=Y
RH

Joist maHHOM 3JIeKTpUUYecKoil nenu nepBbiid 3akoH Kupxrodga umeer Bujg
R1

E J ro R3

G )
q =4 |2 l|3
L4 J—1,—1,=0

“R,-I 4RI, =0

R-I,+R,-I,=E

R, -1, +R, -1, =0

11



Tox I; B nenu, cocrosiieil U3 AByX NapajiielbHbIX Pe3UCTOPHBIX BeTBel
onpeneasiercs no gpopmy.ie:

— Rl
=1 —1—
R, +R,
R
11=]—1
RZ
IIZI&
Rl
R
+]1=]—2
R +R,

Jist pacyera TOKAa B OIHOM BETBHU CJI0KHOM e PeKOMEHyeTCsl MCI0JIb30BaTh:

MIPUHIAIT HATOXKEHUS

TeopeMy B3aUMHOCTH (0OOPATUMOCTH)

+TeopemMy 00 SKBHBAJICHTHOM I'€HEpaTope

TEOpeMy O KOMIICHCAIHH

YpaBHeHHE 0 MEeTOAY KOHTYPHBIX TOKOB JIJISl IEPBOr0 KOHTYpa

E
@_{ R1 2 R E ;Eg
"l o s
E4
R4 Rs
E EH 3

=z
IT—"4
6

l4

b R
= =

Es HMeeT BH/:

TR I+ Ry Iy + Ry - Ty = Ey
Ry Ay + Ry Iy + Ryy - Iy = By
Ry -1y + Ry -1y, + Ry - Iy = Ey
=Ry Ly + Ry Iy + Ry - I35 = Eyy

®opmyia 1S onpeaeeHus y3ia0B0ro Hanpsikenust Uyp

=
of

Uab

BbITJVIAJIUT:

12



E -g

Up=""
8 T8, +t8;
U, = E -g
84
U, = (E, +E,+E;)-g
84
ZEj'g./
+U,, Y e

2.8
Jj=1
IlepBbiii 3axkon Kupxroda ajst 3jieKTpu4ecKux 1nemnei moCTOIHHOIO TOKA:
+>°1,=0
Z I;-R; = Z E;
DI}-R,=YE, I,+)J, U,
Z(Di -G, = in -G,

Bxoauble conporuBiieHus Rpx; U Rpx; ueneil npu OAMHAKOBBIX R HAX0AATCHA B COOTHOLIECHWH:

R R R R
- R R - R '{R

@® W

Rpy; 3HaunTEaBEHO OOJIBIIE Rpy>

Rpyx; 3HAUNTENHLHO MEHBIIE Ry

+Rzx; paBHO Rpxo

Rpy; HE3HAUNUTEIBLHO 0O0JIbIIE Rpyx?

YpaBHeHue, 3anucaHHoe Mo mnepBomy 3akoHy Kupxroda naas y3ia «a», npeacTaBJieHO:
l1

le

l4
L+L+1,~I,~1,—1,=0

L -L+L,-1,+1,-1,=0

+1,-L,+1,+1,-1,-1,=0

L+, +1,=1,+1,—-1,=0

JKBUBAJEHTHOE CONPOTHBJICHHUE JAHHOM cXeMbl omnpeaeasieTcs 1no dopmy.e:

[ !

~U HR1 JRZ R3

R, =Rl+R2+R3

|

13



_ (RI-R2-R3)
’ (RI+R2+R3)
1 1 1 1

=t —t—
R, Rl R2 R3

2

L:R1+L+L
R R2 R3

2

JKBHBAJIECHTHOE  CONPOTHBJIEHHE TNPHBEIEHHO cXeMbl omnpenejasiercss mo  ¢opmyJe
E1

— (O

o4 R3

TEZ

R1

o2
R4
I
L
+R, =Rl+R2+R3+R4+7, +ry,
1 1 1 1 1 1

R =—+—+—+—+
Rl R2 R3 R4 1, 1,
R, =Rl1+R2+ R3+R4 -1, — 1y,
R, =Rl1+R2—-R3-R4 -1y, — 1,
OnpeneauTs CONPOTHBIICHHE JJaMIIbl HAKAJTUBAHMA, €CJIM HA Heil Hanucano 100 Bm n 220 B.
+490 Om
450 Om
684 Om
864 Om
Kakoii M3 npoBoAOB OAMHAKOBO AMaMeTpa M /UIMHbI CHJIbHEE HArpeBaeTcsi, MeJAHbIH MJIH
CTAJILHO NPHU OXHO U TO¥ ke cuiie Toka?
MenHbIi
+CranpHoi
O06a npoBoJ1a HarpeBarOTCs OIMHAKOBO
Hukako# u3 npoBoIOB HE HarpeBaeTCs
Kak usMeHHMTCSl HanpsizKeHHe Ha BXOAHBIX 32:KHMAX JJICKTPUYECKOH LeNu MOCTOSTHHOI0 TOKA C
AKTHBHBIM 3JIEMEHTOM, €CJIH NapaJlJIeIbHO HCXOQHOMY BKJIIOYHTD €1I¢ OQMH dJ1eMeHT?
+He nusmenunrcs
YBennuurcs
YMeHbIINTCA
Jl1st 0OTBETa HETOCTATOYHO JTAHHBIX
B ss1ekTpryeckoii ceTH MOCTOSTHHOIO TOKA HANIPSZKEHHE HAa 3a’KMMAaX HCTOYHHKA JJIeKTPOIHEePruu
26 B. Hanpsikenne Ha 3axxuMax morpedutensi 25 B. Onpenenurs norepr HamnpsikeHHsl Ha
32)KHMaxX B IIPOLICHTAX.
1%
3%
2%
+4 %
Kakoii U3 npoBo/10B 0IMHAKOBOI JUINHBI U3 OAHOT0 M TOI0 K€ MaTepHaJja, HO Pa3HOIro JHaMeTpa,
CHJIbHee HarpeBaeTcsi PH OJJHOM M TOM ke ToKe?
O06a npoBoJ1a HarpeBarOTCs OIMHAKOBO
CunbHee HarpeBaeTcst IPOBOJ € OOJIBIIUM AUAMETPOM
+CuiibHEe HarpeBaeTcs MPOBOJ C MEHBIINUM JUAMETPOM
IIpoBOIHMKYN HE HATPEBAKOTCS
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B kakumx mnpoBoAax BBICOKAad MeXaHHYeCKas IPOYHOCThL COBMEINAETCH C  XOpOLIeH
3JIEKTPONPOBOIHOCTHIO?

B cranpHbIX

B anromMmrHuMEBBIX

B craneantoMuHEBBIX

+B MenHbIX

OnpenenuTs NOJHOE CONPOTHBJICHHE 1eNH NPH NapauieIbHOM COeANHEHUH JABYX NMoTpeduTe.Iei,
CONPOTHBJICHUE KOTOPBIX 10 10 Om?

20 Om

+5 Om

10 Om

0,2 Om

/{Ba ucrounuka umerr oauHakoBble J/IC M TOKHM, HO pa3Hble BHYTPEHHHE CONPOTHBJICHUS.
Kakoii u3 ncrounnkoB umeet ooabiuii KIT?

KII/l n"cTOYHMKOB paBHBI

+McTOYHHK ¢ MEHBIIMM BHYTPEHHUM CONPOTHUBIICHUEM

Bnytpennee conporusnenue He BiausieT Ha KITJ{

HcTouHuK ¢ O0JIBIIMM BHYTPEHHUM COIPOTHBICHHEM

B >s1ekTpuyeckoil cxeme A1Ba pe3MCTHBHBIX 3JIEMEHTA COeJHHEHbI MOcC/IeA0BaTe/bHO. Yemy paBHO
Hanpsi;keHue Ha Bxoje npu cujie Toxka I = 0,1 A, ecim R;= 100 Om u R; =200 Om?

10B

300 B

3B

+30 B

Kakoe U3 npuBeIeHHBIX CBOICTB He COOTBETCTBYET NMapaJIeJIbHOMY COeIMHEHUIO BeTBei?

OO6m1ast MPOBOAMMOCTH paBHA CYMMeE IMPOBOJMMOCTEH BCEX BETBEH CXEMBbI

OTHoIIeHNe TOKOB 00pPAaTHO MPONOPLIMOHATIBHO OTHOILLIEHHUIO COTIPOTUBIIEHUI Ha BETBSIX CXEMBI
HanpspkeHne Ha BceX BETBAX CXEMbI OJJMHAKOBBI

+ToK BO BCEX BETBAX OJJUHAKOB

Kakue npu6ops! crnoco0HbI H3MEPUTH HANIPSIZKEHHeE B JJIEKTPUYecKoi nenu?

AMrnepMeTpbl

Barrmerpsl

+BosbT™MeETpBI

OmmeTpbl

Kakoii cnoco0 coeqmHeHUs1 HCTOYHUKOB MO3BOJIAET YBEJIMYUTH HANPsiKeHue?

+IlocienoBaTeIbHOE COEIUHEHUE

[TapannensHOE cCoeqUHEHNE

CMelranHoe coeJuHEHNEe

Hukaxon

Kakoe u3 npuBeieHHBIX CBOWCTB He COOTBETCTBYET NMOC/Ie10BATEILHOMY COeIMHEHHIO BeTBeil Npu
MOCTOSTHHOM TOKe?

Tok BO Bcex 271€MEHTaxX e OAMHAKOB

HanpspkeHne Ha 3a)kMMax e paBHO CyMME HAIIpSDKEHUM Ha BCEX €r0 y4acTKOB

+HamnpsokeHue Ha Bcex 3J1€eMEHTax LEeNH OJMHAKOBO U PABHO 110 BEJIMYMHE BXOAHOMY HAIIPSKEHUIO
OTHolIeHNE HANpsSKEHUM Ha ydacTKaX LENU PaBHO OTHOLIEHHWIO CONPOTUBICHUM HAa 3TUX y4acTKax
Lenu

Kaknmun npudopamu MOKHO U3MEPHUTh CHJIY TOKA B JJIEKTPUYECKON nenu?

+AmMnepmeTpom

BonbsrmeTpom

[Tcuxpomerpom

Bartmerpom

Yro Ha3pIBaeTCs 3JIEKTPUYECKHM TOKOM?

+VY1opsa104eHHOE JBUKEHHUE 3apyKEHHBIX YaCTHUI]

JIBM>KeHHE pa3psKEHHBIX YaCTHUIL
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KonnuecTBo 3apsa, NepeHOCUMOE Uepe3 MONEPEUHOE CEYEHNE TPOBOJHUKA 33 €AMHULLY BPEMEHU
PaBHOyCKOpEHHOE IBMKEHUE 3aPSKEHHBIX YACTHIL
Pacmndpyiite ab0peBuarypy «31C»
DNEeKTPOHHO-IUHAMHYECKAsl CUCTEMA
OnexTpuyecKas JBUKYINask CUCTEMA
+DneKTpOoABMKYIIAs cuia
DNEeKTPOHHO-AEHCTBYIOMIAs CUIIA

DJIeMeHTOM JIEKTPUYECKOM Lenu SABJSIOTC:
HcTOYHUKHY JIEKTPOMAarHuTHOW SHEPTUU
DneMeHTHI iepejaur AIEKTPOMArHUTHONW SHEPTUU
IIpueMHuKH 3HEprUn

+Bce oTBEeTHI BEpHBI

Pe3ucTUBHBIN 3J1eMEHT ONUCHIBAET

—_—

+BonbT-AMnepHas xapakTepuCTHKA
Bebep-AmnepHas xapakTepuCcTHKa

KynoHn-BonbTHas xapakTepucTuka
Bce oTBeTsI BepHBI

‘IL¢_

NHayKTUBHBIN 3JIeMEHT U ONHCBIBaET
BonbT-AMIiepHas xapakTepucTUKa

+Bebep-AmnepHast XxapaKTepUCTUKA

Kynon-BonbTHas xapakrepucruka

Bce otBeTsl BepHBI

1, C

—

—
EMKOCTHBI 371eMeHT U ONHChbIBaeT
BonbT-AMIiepHasi XapakTepUCTUKa
Bebep-AMiiepHas xapakTepuCTHKA
+Kynon-BonbTHas xapakrepucTuka
Bce oTBeThl BepHBI
K KOMNOHEHTHBIM ypaBHEHUSIM OTHOCATCSH:
+3akon Oma
ITepBerit 3akon Kupxrodga
Bropoii 3akon Kupxroda
Bce oTBeTsI BepHBI
K TonosornyeckuM ypaBHeHMAM OTHOCSTCS:
3akon Oma
+3akonbpl Kupxroda
Bce oTBeTHI HEBEpHBI
Bce oTBeTsI BepHBI
KoHnTtyp He3aBucuM, eciu:
+HMeer BeTBb, HE BOLIEAIIYIO B IPYTUE€ KOHTYPbI
HmeeT BETBB, BOLISAIIYIO B IPYTUE KOHTYPBI
O0a oTBeTa HEBEPHEI
O0a oTBeTHI BEPHBI
Ymucino ypaBHeHMil, cOCTaABJEHHBIX 10 TepBoMY 3akoHy Kupxrodga pasHo:
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+Uucny y3noB (V) 6e3 onnoro (V-1)

Uucny y3mnoB (V)

Uucny Beteii (B) 6e3 onHoil (B-1)

Yucny Berseil (B)

IIpuHIMD cynepno3uIuM — 3TO:

+MeToa HaNnOXKEHUS

MeTo KOHTYPHBIX TOKOB

MeTto[ y3/10BbIX IOTEHIIUAIOB

MeTto/ 5KBUBaJICHTHOT'O Te€HEpaTopa

JlaMnoBbIil peocTar COCTOMT M3 NATH YIEKTPHYECKHX JaMIo4eK conporuBjeHneM r=350 Owm,
BKJIIOYEHHBIX NapaJjuieabHo. HaiiTu conpoTuB/ieHHe peocrara.
+70 Om

50 Om

35 Om

175 Om

] | I o B e

= I {
OnpeaeauTs CONPOTHBJIEHHE LENTH

+R/3 Om

3R Om

R Om

Her pemenus

Coequnenue

+I1apamnensHoe

[TocnenoBarensHOE

3Be3na

TpeyrosnbHuk

Yucsi0 ypaBHEeHHH, COCTaBJIEHHBIX 10 3akoHaM Kupxroga paBHo:
Yucmy y3noB (V) 6e3 oxuoro (V-1)

Yucny y3noB (V)

UYucny Berseil (B) 6e3 onHoil (B-1)

+Uucny BerBeit (B)

Tabmuma 1.2 — Kputepuu oneHku ¢popMHUPOBAHHOCTH KOMNETEHIH
Kpurepun oniennBanusi chopMupoOBaHHOCTH KOMIIETEHIH
(4acTH KOMIIETCHITIH)
Ha 0a30BOM YpOBHE

COOTBETCTBYET OIICHKE «3aUTEHO»

50-100% oT MakcumasibHOTO Oasuia
CTyAeHT moKa3bIBaeT XOpOIIne 3HAHUE U TOHUMAaHHE TeM MOJYJIA,
N-1nkoc-1 OcyiecTBisier | pa3dupaercs B MOHITUSIX «3JEKTPUUYECKas LEIbY, «IJEKTPUUECKUN
MOHHUTOPHHT TEXHUYECKOTO | TOK», «HAMPSKEHHE), B TOMOJIOTUYECKUX PJIEMEHTAaX IIeTH, 3HAeT

Kox u HaumeHoBanue
WHIMKATOPa JTOCTYKCHUS
KOMIIETEHIINH
(4acT KOMITETCHIIHH )

COCTOSIHUSI 000PYIOBaHUS 3akoHbl OMa u Kupxroda, 3HaeT METOIbI peIICHHS 33/1a4;
HOJCTAHIUH IEKTPHUUECKUX CHOCO0EH CaMOCTOSTENbHO OCYLIECTBISATh MOHUTOPUHT
ceren TEXHUUYECKOT'O COCTOSIHUS 000PY10BaHUs MOACTAHLIUN

QJICKTPHUYICCKUX ceTeit
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MOJIy.]'II) 2. JIuneiinbie JICKTPUHYECCKUE HENMU CUHYCOUAAJTBHOI'O TOKaA

Omnpoc u codeceqoBanme Mo MOIY.JII0 2
Bonpocwt ons onpoca u cobecedosanus:

1. BennuuHbl, XapakTepu3ymOIIUe CHHYCOMIANbHO W3MeHsonyocs ¢yHkuuo. Ompenenenue
aMIUTATY IBI, IEPUOJIA, YACTOTHI, (Da3bl, HA4aIbHOU (ha3bl.

2. CpenHee U IEHCTBYIOIIEE 3HAYEHHSI CHHY COMTAJIbHOM BEJTMUMHBI.

3. CuHycOuIaNbHBIA TOK, €r0 KOMILIEKCHOE M300paKeHre, KOMIUIEKCHOE JIEHCTBYIONIEE 3HAYCHUS
TOKa U HalpspoKeHUsl. BekTopHbIEe AuarpamMMel.

4. CuHycouJanbHBIM TOK B pE3UCTUBHOM 3JIEMEHTE, 3aKkoH OMa, BEKTOpHas [uarpaMma, MrHOBEHHAs!
M aKTHBHAs MOIIHOCTb.

5. CuHycouganbHbli TOK B WMHAYKTUBHOCTH, 3aKOH OMa, BEKTOpHas guarpamMma, MTHOBEHHAsl U
pEaKTHUBHAsI MOLITHOCTb.

6. CuHycouganbHblii TOK B €MKOCTH, 3aKOH OMa, BEKTOpHasl huarpaMma, MrHOBEHHAsl U peaKTHUBHAas
MOIIHOCTb.

7. CunycouganbHbli TOK B RL-nenu 3akoH Owma, KOMIUIEKCHOE COINPOTHBJIEHUE, BEKTOpHAas
TuarpaMMa, MTHOBEHHAs, aKTUBHAsI U PEaKTUBHASI MOIIIHOCTH.

8. CuHycouaalbHbli TOK B mapaienbHo RC-uemnu, 3akoH OMa, KOMIUIEKCHash MPOBOJAMMOCTb,
BEKTOpHAs lMarpaMma, MTHOBEHHAs!, aKTUBHASI U PEaKTHUBHAsI MOIITHOCTH.

9. Cunycoupanpabii Tok B 1enu R L C, 3akoH Oma B KOMIUIEKCHOW (opMe, KOMIUIEKCHOE
CONPOTHUBIICHUE, BEKTOPHAs JUarpaMma, MTHOBEHHAsI, aKTUBHAs U PEAKTUBHAsI MOIIIHOCTH.

10. CunyconganbHbli TOK B LENH C TMapauledbHbIM coeauHeHuem R, L, C, KOMIUIEKCHas
MIPOBOJIUMOCTb, BEKTOpHAs arpamma.

11. /IBe cxembl 3aMEIICHUS TACCHUBHOIO JIBYXIIOJIOCHUKA B IUEMSIX CHHYCOMJAIBHOTO TOKA,
KOMIUIEKCHOE COIMPOTUBICHUE U KOMIUJIEKCHAs TMPOBOJUMOCTb, anreOpanueckas M IOKaszaTeabHas
(dbopMa uX 3armcH.

12. KoMmIIeKCHBIM METOA pacueTa eneld CHHyCOMIadbHOTO ToKa. Ha kKakoM OCHOBaHUM BCE METOIbI
pacdyeTa 1erneil MOCTOSSHHOTO TOKa MPUMEHUMBI K HETMIM CUHYCOUIAIBHOTO TOKA?

13. laiite ompeneneHue BEKTOpHOM U Tomorpaduueckoil mguarpammam. Kak ompenenuts
HaNPsDKEHUE MKy IBYMsI TOYKAMHU CXEMBI TI0 TOIOTpaduiIecKoil quarpamme?

14. duznyeckas UHTEpIIpETalUsl AaKTUBHOM, pEaKTUBHOM U MOIHOM MoutHOCTH: P, O, S. EnuHune nx
HU3MEPEHHUSL.

~

15. Belpasure KOMIUIEKCHYIO MOIMHOCTH O  4Yepe3 KOMIUIEKCHI HANpSDKEHUS U TOKA.
Chopmynupyiite TeopeMy 0 6anaHCe aKTUBHBIX M PEAKTUBHBIX MOIITHOCTEH.

16. YcnoBue u 0COOEHHOCTH peXXMMa PE30HAHCA HAIPSDKEHUHN ABYXIIOJIOCHUKA.

17. YacToTHBIE XapaKTEPUCTUKH MOCIEI0BATEILHOTO KOHTYPa, JOOPOTHOCTH, MOJI0CA POy CKaHHS.

18. YcnoBue u  OCOOEHHOCTM peXuMa pe3oHaHca TOKOB. YacTOTHBIE  XapaKTEpUCTUKU
napajuieNsHOr0 KOHTYpA.

19. Koa¢dpumpeHT MOITHOCTH U My TH €T0 MOBHIIICHUS.

20. Kakoii nomkHa ObITh B3ATa Harpy3Ka, MPUCOEIUHsIEMasi K aKTUBHOMY JIBYXIIOJIOCHHUKY, YTOOBI B
HEH BBIIETSIACh MAKCHUMaJTbHAS MOITHOCTH?

21. UHIyKTUBHO CBSI3aHHBIE DJJIEMEHTHl 1€MW, B3aWMHAs WHAYKIHSI, caMO- H B3auMHas
WHAYKTHBHOCTH, CIWHUIIBI WX W3MEPEHUS, OJHOMMCHHBIC 3a)KMMBI, HANPABICHUS HANPsHKESHUI
B3aMMHON MHAYKIUU U TOKOB UX UHAYLHUPYIOIINX.

22. [locnenoBaTenbHOE COCAMHEHHWE WHAYKTHBHO CBS3aHHBIX JJIEMEHTOB LIENH, COTJIACHOE U
BCTPEUHOE COEAMHEHUE, COMTPOTUBIICHHSI, BEKTOPHBIC JHUATPAMMBI.

23. IapannenbHOE COSTUHEHNE UHIYKTUBHO CBSI3aHHBIX 3JIEMEHTOB IIETTH.

24. Pacuer neneil npu HaJIMYMU UHAYKTUBHBIX CBSI3EH.

25. Pa3Bs3ka HHIYKTUBHBIX CBsA3eH. Llenbio ee ocymiecTBaeHusI.

26. MomHOCTh, IEpeHOCHMasi MAarHUTHBIM MyTeM M3 OJHOW BETBH B JPYTyI0, C HEH MarHUTHO-
CBSI3aHHYIO.

27. Bo3aymHblii TpaHchOpMaTOp, BHOCUMOE COMPOTHBICHHUE, CMBICT BHOCUMOTO COIPOTHBIICHUS B
TpanchopmaTope.
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28. DKBHUBaJIEHTHasA cxeMa TpaHchopmaTopa.
29. Onpenenenue uaeaabHOro Tpancopmaropa.
30. BxoagHoe conpoTHUBICHHE UAE€ATBHOTO TpaHC(HOpMaTOpa, €CIIU CONPOTUBICHUE HATPY3KH Zj.

Komnbrorepuoe TectupoBanme (TCk)

Bvibepume ooun npasunvHulil apuanm u Haxcmume KHONKY «/{aneex
YriioBasi 4acToTa @ onpeaesisieTcsi B COOTBETCTBUU € BbIPaKeHHEM:

wo=2-f-T
1
a):_
T
to=2-7-f
w=2-r-T

MrHoBeHHOe 3HaYeHHe 0JHO(AZHOT0 CHHYCOUIATbHOI0 TOKA i(f) 3aIMChIBAETCS:
+i(t)=1,sin(w-t+y )

i(t)y=1s(w-t+y)

i)=U,@+y)

i(t)y=U, sin(t+y )

Yroa casura ¢a3 ¢ mexay HanpsikeHueM u(f) =U, sin(w-t+y,) u TokoM i(¢) =1 sin(w-t+y )
onpeaesieTcs Kak:

="y, -V,

p=vy, -y,

+P=V, VY,

=y, tTVy,;

AMIUIUTYJa CHHYCOMJAJBHOIO HanpsikeHust u(f), 3aJaHHOr0 rpaduyYecKd, COCTABJACT

B opz
200

it at
b (3'{,

-
-

72 27 pan

282 B
2B
141B
+200 B
JleiicTBylolee 3HA4YeHHE CHHYCOMJAIBHOrO JJIGKTPHYeCKOro Toka i(t)=/, sin(w-t+y)
onpeeJsieTcs KaK:
Im ’ Sin('r//i )
1

m

sin(y,)

s
42
V2.1,
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MrHoBeHHOe 3HaYeHue ToKa i(t) npu Hanpsikenuu u(?) =100-sin(314-¢) B u Besauunne R, paBHoii

R I
—A 7
Y,

50 Om, cocrapur ——
0.5-sin(314) A
+2-sin(314-1) A

150-sin(314-t+%) A

5000-sin(314~t+%) A

R f
[ — <
[ 1]

Havansnas ¢a3a Toka i(t) mpu HanpsKeHUH u(t)leO-sin(314-t+%) B I
COCTABHUT
V4
—— pao
2P
0pao

s
+— pao
2P
RY/4
— pao
a4
HHIyKTHBHOE CONPOTUBJIeHHe X, paBHO:

1
oL
w-C
1
w-C
+w-L
EMKoOCTHOE CONpOTUBICHUE Xc paBHoO:
w-C

w-L

EMKoOcTHOE CONpOTHBIEHUE X npu BejinunHe C = 100 mx® u yriosoi yacrore w = 314 pan/c
o i

I —

|
Id

—_—

PaBHO

31400 Om

+32 Om

314 Om

100 Om

3
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KoMniekcHoe COIIPOTHUBJICHHUE Z NP KOMIUICEKCHBIX HalPAKCHUH Q H TOKE l Ha BXoJe

I
—
0—
lU Z
0—
MACCHUBHOTO ABYXNOJIIOCHUKA pPaBHO
U
I
I
U
U-1
U-1
Yroua caBura a3 ¢ Mexkay HanpsizkeHHeM TOKOM Ha BX0j/le MPHBEIEHHON 1eNy CHHYCOHIAJIbHOT0
X R
Toka®—" ¥ ¥} paBeH
L
arctg(—)
R
R
w-L
w-L
R
+arctg(——)

Xe R

KoMmuiekcHoe conpoTuBieHne NPUBEACHHON nenu Z paBHO | |

+R-—1
(w-C)
R+C
R+j-w-C
R=(j-»-C)

L
|
]

BekTopHoii nuarpamme COOTBETCTBYET CXeMa
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BekTopHoii nuarpamme COOTBETCTBYET cCXeMa

Fis

—f o

i A

oYY 1

A
b

I[J'Iﬂ KaTylIKM HHIYKTHUBHOCTH, BKJIIOYEHHOM B IIeNb NEPEMEHHOI'0 TOKa

, CIIpaBe¢AJINBO OTHOIICHHE

I_IJ'IH KOHACHCATOpa, BKJIIWYECHHOIoO B II€llb IEPEMEHHOI0 TOKa
CrmpaBeaJIMBO OTHOLIICHHE:

1¢.
+uc_EIlfdt
_odic
¢ dt
u =Ci
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30° |
Ecian nanpsizkenue onepexaer Tok Ha 30° >, TO XapaKTep HATPY3KH:
+aKTUBHO-UHAYKTUBHBIN
aKTUBHO-EMKOCTHOM
WHYKTUBHBIN
€MKOCTHOM
B BeTBH, coaep:kaleil YNCTO HHAYKTUBHBINA dj1IeMeHT L:
TOK OTCTaeT OT HAMPsDKEHUS 10 (aze Ha yroll ¢
TOK OTlepekaeT HAmpspKeHUs 1o (ase Ha yrou ¢
HaNpsDKEHUE OTCTAeT OT TOKa 1Mo (a3e Ha yrod /2
+TOK OTCTaeT OT HampspKEHUs 1o (dasze Ha yrou /2
B BeTBH, coaepikaieil YMCTO eMKOCTHBIN dj1eMeHT C:
TOK OTCTaeT OT HampshKEHUs 1o ¢daze Ha YToll @
TOK OIEpekaeT HAMPsHKEHU 1o da3e Ha yroil ¢
+HamnpspKeHHe 0TCTaeT OT Toka 1o ¢ase Ha yroi /2
TOK OTCTaeT OT HAMPsDKEHUS 10 (aze Ha yrour /2
Bki1l04eHHI0 MHAYKTHUBHON KATYIIKH B LeNb CHHYCOMIAJBHOI0 TOKA COOTBETCTBYEeT BEKTOPHAas
AuarpamMma:

AKTHBHASI COCTABJISIONIAA KOMILUIEKCHOH TNPOBOAMMOCTH MO0 KOMILUIEKCHOMY CONPOTHBJIEHUIO
BEeTBH onpejeasiercsi mo popmyJie:

R
X
2?
Z=R+jX, - jX,
Y=g-jb
I P °
~U XL R XC
I.=-3A Ir=1A Ic=3A

OO01muii TOK B JaHHOH menn

paBeH:
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0A

+1 A
2A
3A
XL R Xc
|
U.-200B Ur-100B  Uc-200B
~U
OO0u1ee HaNpsIZKeHNE B IAaHHOM e paBHO:
0B
+100 B
200 B
300B

ITostHOe compoTHB/IEHHE YYAaCTKAa LeNH, CoAeprkalleid pe3ucTop, UHAYKTHBHOCTbL U €MKOCTb,

onpenessorT no gpopmy.ie:

Z=R+X,+X_

Z=R+X;-Xc

Z=R-X,-X,

+Z=R+j(XL-XC)

Pe3oHaHC TOKOB B 3JIEKTPUYECKOM L[eNd BO3HUKACT:

B KOHType C HapaJ'IJ'IeJ'II)HLIM COCINHCHHUCM I/IH[[}IKTI/IBHOI\/'I KaTYHIKI/I 1 KOHACHCAT! opa

B KOHTYpE C MOCIEA0BATEIbHBIM COEAMHEHUEM UHAYKTUBHOM KaTyIIKU U KOHJEHCATOPA

HpI/I paBeHCTBe HYJ'IIO IIOJTHOT'O BXOJHOI'O peaKTI/IBHOFO COHpOTI/IBJ'IeHI/ISI KOHTypa

+1pu paBEHCTBE HYJIIO MTOJIHOW BXOJHOW PEaKTUBHOW MPOBOJIUMOCTU KOHTYpa

BkJIl04eHHI0 eMKOCTH B Llellb CHHYCOMIAJbHOI0 TOKA COOTBETCTBYeT BEKTOPHAasl AHATPaMMa:
I

=

st cxembl, H300pa’keHHOM HA PUCYHKe, CIIPaBeJIMBO YPABHEHHeE:

o L1 R1 L2 o
— ST g A
. .

i
~U T
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dii 1 di
tu=i-R +L, -ﬁﬁuf-jizdz—Mj
C
di di
u=i R +1L, ‘dlt1+1'-"i2dt+Md;
C
di di
u=i-R +1L, -dlt1+1-J.i2a’t+Mdt2
C
di. 1 di
w=i R +1L, -d—;+—-ji2dt—M7;
C

le/l onpeaejicHuu B3aMMOUHAYKTHUBHOCTH M MeToaoM AaMIICPpMETPA-BOJIBTMETPA M3MEPCHUSA
BBIINNOJTHAIOT IO CXeMe:

R - R
— & M —
L [ | S
bl L1 é Lz &)
o
+ R
hl
'_|R1 gy, Rl
| S| I
U &) L1 L2
)
)
M
F1 F1
| — -"[jd_h\‘I- 1
~U ¥ L1 F {L2 A
3ananbl TOK ¥ Hanpskenue: =/, -sin(w-t), u=U, -sin(@-t+30°).Onpeneaure yroJ casura a3
OO
+30°
60°
90°

Cxema cOCTOMT M3 OJHOTO PE3MCTHBHOIO 3JIeMeHTa ¢ conporuBjaeHrneM R =220 Om. Hanpsixenue
Ha €€ 3aKuMax u =220-+/2 - sin(628-¢). OnpeaejauTe NOKa3aHUs aMIlepMeTPa M BOJbTMETPa
+1=1A; U=220B

I=0,7 A; U=156 B

I=0,7 A; U=220 B

I=1A;U=156B

AMILINTYAa CHHYCOMIAIbHOro Hanpsukenusi 100 B, nauanbnas dasza = — 60°, gacrora 50 I'u.
3anummuTe ypaBHeHHe MTHOBEHHOT'0 3HAYEHHS 3TOT0 HANIPSIZKEHUSI.

u =100-cos(—60-¢)

u =100 -sin(60 -7 —607)

+u =100 -sin(314 -1 - 607)

u=100-cos(314-1+607)

IMosnas moTpedasiemasi MOIHOCTHL HArpy3ku S= 140 kBT, a peaktuBHass MomHOCTHL Q= 95 KBAp.
Onpenennrte k03GPUUMEHT HATPY3KH
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cosp=0.6

cosp=0.3
cosp=0.1
+cosp=0.7

Ilpp kakomM HanpsikeHMH BbITOJHee IepeJaBaThb JJEeKTPHYECKYI) JHEPrul0 B JIHHUH
3JIeKTponepeaay Npyu 3aaHHO MOIIHOCTH?

[Ipu noHMm>xeHHOM

+I1pu noBBIIIEHHOM

bespaznuuno

3HaueHue HanpspkeHus yreepxkaeHo [[OCTom

Onpenenure nepuoj CUrHAJIA, €CJIH YACTOTA CHHYCOMIAJBHOr0 Toka 400 I'n.

400 c

14c¢

+0.0025 ¢

40 ¢

OOBbIYHO BEKTOPHBIE IHATPAMMBI CTPOSAT AJIS:

Amiutyaasix 3HadeHuit 3J1C, HanpsKeHU U TOKOB

+/lerictByromux 3HaueHni J/1C, HanpsHKEHUI U TOKOB

MruoBeHHbIX 3HaueHni D/[C, HanpsKeHUN U TOKOB

JIelCTBYIOINMX M aMIUIMTYIHBIX 3HAYEHUHN

Kak usMenurcs caBur a3z Mexay HanpsizkeHHeM U TOKOM HA KAaTylIKe HHAYKTHBHOCTH, ecJIi 00a
eé mapamerpa (R u X)) oq1HOBpeMeHHO yBeJIMYATCs B IBa pa3a?

YMeHnpmMTCA B 1Ba pasza

YBenuuuTcs B ABa pasa

+He usmenurcs

YMEHBIINTCA B YETHIPE pasa

MrHoBeHHOe 3HaveHHe Toka [=16-sin(157-7). Onpegeanre aMIUIMTYIHOEe W JelCTBYIOIIEe

3HAYeHHe TOKA.
16 A; 157 A

157 A; 16 A

11.3A;16 A

+16 A; 11.3 A

B nenu cuHyCcOMIaIbHOI0 TOKA ¢ Pe3UCTHBHBIM 3JIEMEHTOM JHEPrusi HCTOYHHKA Npeodpa3yercH B
IHEPruio:

MarHUTHOTO TIOJIS

AIEKTPUIECKOTO TOJIS

+TEIUIOBYIO

MAarHUTHOTO Y 3JIEKTPUYECKOTO MOJIEH

ITapamMeTp nepeMeHHOr0 TOKAa, 0T KOTOPOI'0 3aBUCHUT HHAYKTHBHOE CONMPOTUBJIEHUE KATYIIKH:
JlefcTByOIIEE 3HAYEHNE TOKA

Hauanpnas dasza Toka

+I1lepuoa nepeMeHHOro ToKa

MakcumanbHO€E 3Ha4eHHE TOKa

Kongencarop emkxoctbi0 C moaK/II0OYeH K MCTOYHUKY CHHYCOMIAJBLHOro Toka. Kak m3meHuTcs
TOK B KOHJ€HCATOpe, eCJIM YACTOTY CHHYCOH/a1bHOI0 TOKA YMeHLIINTH B 3 pa3za?

Tok B KOHJIEHCATOPE HE 3aBUCHUT OT YaCTOTHl CHHYCOHMIAIbHOTO TOKA.

+¥YmMensmmuTcs B 3 paza

YBenuuutcs B 3 pasza

Ocranercs HeU3MEHHOM

Kak u3meHuTCs nepro CHHYCOMAATbHOT0 CUTHAJIA TPU YMEHbIIIEHNUH YacTOThI B 3 pa3a?

[Tepuon He u3MeHUTCS

+Ilepuon yBenuuurcs B 3 pasza
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Ilepron ymenpmmres B 3 pasza

[lepuon usmenurcs B 6 pas

Karymka ¢ mHAYKTHBHOCTBIO L moagk/Il0ueHa K HCTOYHHKY CHHYCOMJAIbHOI0 HanpskeHus. Kak
H3MEHHUTCS TOK B KaTyLIKe, €CJIM YACTOTAa MCTOYHHMKA YBeJIHYUTCHA B 3 pa3a?
YBenuuntcs B 3 pasza

+¥YmMensmmuTcs B 3 paza

He nuzmenurcs

N3menutcs B 6 pa3

JelicTByl01Iee 3HAYEHUE EPHOJUYECKOT0 TOKA — ITO:

+CpenHee KBapaTUYHOE 3HAYEHHE TOKA 3a IEPUO

CpenHee 3HaueHME TOKA 3a IEPUOJ

CpenHee kBaipaTHUHOE 3HAUEHUE TOKA 3a MOJINEPHOA

CpenHee 3HaueHHME TOKA 3a MOJIIIEPHOAA

Tonmorpadguyeckoil TMarpaMmoii Ha3pIBaeTCs:

+BekTopHas auarpaMMa HanpspKEHUN

BekropHas nunarpamma TOKOB

O0a oTBeTa BEpHbI

Her npaBuibHBIX OTBETOB

KommniexkcHoe conpoTuB/ieHHe BeTBH — 3TO:

Z=R+j-(0L-———)

4 w-C
X=oL-1/(C)

R

Her MMPpaBUJIBHOT'O OTBETA
PeakTnBHOC COMPOTUBJICHHE — ITO:

1
/Z/=R+j(wL——
- /o a)-C)

+X=0L-1/(wC)

R

Her BepHoro orBera

CpeaHsis MOLIIHOCTD 32 MEPUOJ ONpeaessieT:
+AKTHBHYIO MOILIIHOCTh

PeakTrBHYIO MOIIIHOCTH

[TonHy0 MOIIHOCTH

Her BepHoOTrO OTBETA

AKTHBHasi MOLIITHOCTH — 3TO:

+Cpeansisi MOIIHOCTD 32 MEePUOJ

CpenHsst MOIIHOCTB 3a MOJIEepruoia

CpenHsist KBapaTU4HAasi MOIIIHOCTH 3a MOJIepruoia
Cpennsis KBagpaTHiHasi MOLUIHOCTb 32 EPHOJT
dopmy.ia 11 pacyéTa aKTUBHON MOIIIHOCTH:
+P=U-I-cosgp

O=U-I-sing

S=UI

P

CosSQ =—

®opmyJia 1l pacyéTa peakTUBHON MOIIIHOCTH:
P=U-I-cosgp
+0=U"-I-sing
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S=UI

P

S

®opmyJia 11 pacyéTa MoJTHOM MOLIHOCTH:
P=U-I-cosgp

O=U-I-sing

+5=UI

cosQ =

cosQp =—
S
Kox¢ppuument momuocTn — 3108

g:

ERIE

b

g N

Y=g-jb
P

COsSQ = —
_l’_
IIpu pe3oHaHCe HANIPSAKEHMA:
Casur ¢a3 MexIy TOKOM U HalpsbDKeHUEM OTCyTCTBYyeT (=0
PeaktuBHOE conportuieHue paBHo Hymo, XL-Xc=0
BxoaHoe conpoTuBiieHHE paBHO aKTUBHOMY Z=T
+Bce oTBETHI BEpHBI
Pe3onaHc HanpsizkeHUH B 3JIEKTPUYeCKON el BO3HUKAeT:
B KOHTYpE C MMapajyielbHbIM COSMHEHUEM NHIYKTUBHON KaTyIIKH U KOHAEHCATOpa
B KOHTYPE C MOCIEA0BAaTEIbHBIM COCAMHEHUEM UHAYKTUBHOM KaTyIIKUA U KOHJEHCATOPA
+11pu paBEHCTBE HYJIIO [TOJIHOTO BXOAHOI'O PEAKTUBHOTO COMPOTHUBIIEHUS KOHTYpa
IIPU PaBEHCTBE HYJIIO MOJHON BXOJHON peaKTUBHOM IPOBOJUMOCTH KOHTYpa
Kak usmeHuTCsl MoKa3zaHue amiepMeTpa B nmocjenoBarejbHoil R, L nenu, eciu BMmecTo
NepeMeHHOr0 TOKa Yepes3 Henb NPOIyCTHTh NOCTOSTHHBIN TOK IPH HEU3MEHHOM NoKa3aTeJie
BOJbTMETPA HA 32:KMMAaX Henu? R =X,

YMeHBIINUTCS

+¥YBenuuurcs

He n3zmenurcs

Her BepHoro oteera

Yemy paBHO nOKa3aHue BoJbTMeTpa V, eciiv BoJabTMeTPbl V1 U V2 noka3biBawwT 4 B u 3 B?

—
L O

7B

+5B

1B

Her BepHoro orsera

28



Ta6nuua 1.3 — Kputepuu onieHku c(hoOpMHUPOBAHHOCTH KOMITETCHIIMI
Kpurepun onieanBanusi chopMUpOBAaHHOCTH KOMIICTCHITHN
(4acTH KOMIICTCHITUH)
Ha 0230BOM YpOBHE
COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% oT MakcuMaJIbHOTO Oasuia
CTyAeHT XOpoIIIo 3HAeT UIeaTbHbIC DIIEMEHTHI LIenei

Kon u HaumeHnoBanue
WHAMKATOpa TOCTHKEHUS
KOMTIECTCHITHH
(4acT KOMITETCHIIHH )

N-11kec-1 OcyiecTBisieT MEPEMEHHOTO TOKA, YMEET PACCUUTHIBATh KOMILJIEKCHBIE
MOHI/ITOpI/IHF TEXHUYCCKOI'O COHpOTI/IBJIeHI/I}I nu HpOBOI[I/IMOCTI/I BeTBeﬁ, pa361/1paeTc;1 B
COCTOSIHHSI 000pYIOBaHUS pe30HaHCcax HANPsHKEHHUS M TOKOB, YMEET ONPEIeTsATh
HOILCTaHLII/Iﬁ BHCKTpI/I‘IGCKI/IX I/IHIIyKTI/IBHO CBA3aHHBIC 3JICMCHTHI LICIIN, CHOCO6€H
cereit CaMOCTOSITEJIBHO OCYIIECTBIIATh MOHUTOPHHT TEXHUYECKOTO

COCTOSTHUSI 000PYIOBAaHUS TIOJICTAHIIMIA YIEKTPUIECKUX CeTel

Moayas 3. Tpéxdasubie nenu

Omnpoc u cobeceqoBanme Mo Moay.Ja1o 3

Bonpocwt ons onpoca u cobeceoosanus:

1. Tpexdaznpie cummerpudHbie cucteMbl J/[C npsmoii, oOpaTHOM 1 HyJIEBOM
II0CJIEJOBATEIbHOCTH.

2. CoeniHEHME 3BE3/10M U TPEYTOJIBHUKOM. JINHEWHbBIE U HYJIEBOW MTPOBO/IbI, IMHEWHBIE U (a3HbIC
HaIPsKEHUS U TOKU.

3. Kak BbI 00BSICHUTE, YTO HANIPSKEHUS, KOTOPbIE MOIYYaloT OT TpeX(a3HbIX Lemnel, MOTYT ObITh
IIpeIcTaBJIeHbI ClleayomuM psgom: 127, 220, 380, 660 B?

4. KakoBbl (hyHKIIMU HYJIEBOTO MPOBOJIA B CUCTEME «3BE3/1a»-«3B€3/1a» MPU HECUMMETPUIHON
Harpyske?

5. Ilpu xakux croco6ax CoOeTMHEHHS TeHEpaToOpa ¢ Harpy3KOH JIMHEHHBIN TOK paBHAETCS (a3HOMY
TOKY?

6. IIpu kakux cocobax coeqMHEHUS TeHEpaTOpa ¢ Harpy3Koi JTMHEHHOE HAPSHKEHUE PABHICTCS
¢dazHomy TOKy?

7. Pacuer cMMMETPUYHOM LENH MPHU COCTMHEHUHU 3BE3a-3BE3/1a.

8. Pacuer cuMMeTpUYHON LIENH NPU COEAUHEHUH TPEYTOJIbHUK-3BE3/A.

9. Pacuer HECUMMETPUYHOM LIETIH MPU COCTMHEHNHU 3B€3/1a-3BE3/1a.

10. Pacuer HECUMMETPUYHOM LIENH NIPU COEAUHEHUN TPEYTOJIbHUK-TPEYTOJIbHHUK.

11. PacyeT HECUMMETPUYHOM LENU NMPU COCTUHEHUU TPEYTOJIbHHUK-3BE3/1a.

12. CooTHomIeHUs MEXTy THHEHHBIMU U (ha3HBIMH HAIIPSHKCHUSMH U TOKAMHU TPU COSTMHEHUH
HECUMMETPUYHOW HArpy3KH 3BE3/10M.

13. CooTHomieHust MEXTy THHEHHBIMU U (ha3HBIMH HAIIPSHKCHUSMH U TOKAMHU TPU COSTMHEHUH
HECUMMETPUYHON HArpy3KU TPEYrOJIbHUKOM.

14. CooTHomIeHUsI MEXTy THHEHHBIMU U (Pa3HBIMH HAIIPSHKCHUSMH U TOKAMHU TPU COSTMHEHUH
CUMMETPUYHOMN HArpy3KH 3BE3/10M.

13. CooTHomieHust MEXTy THHEHHBIMU U (ha3HBIMH HAIMIPSHKCHUSMH U TOKAMHU TPU COSTMHEHUH
CUMMETPUYHON HArpy3Ku TPEyTrOJIbHUKOM.

16. Kax sKcriepuMeHTAIBHO ONpeIeNuTh 3axXuMbl (ha3 A, B, C cummeTpryHO# Tpex(azHOi CHUCTEMBI
HaNpsHKEHUI?

17. AKTHUBHAas1, peakTHBHAS U TOJIHAsE MOITHOCTH TpeX(a3HOH CUCTEMBI?

18. [Touemy npu CUMMETPUIHOM HArpy3Ke pacdyeT MOXKHO BECTH Ha OJHY (azy?

19. TloueMy aKTUBHYIO MOIIIHOCTh TpeX(a3HOM CUCTEMBI IIPH HATWYHH HYJIEBOT'O IPOBOJA HENb35
U3MEPSATH C IIOMOILBIO CXEMBI C ABYMS BaTTMETpaMu?

20. OxapakTepu3yiTe yCcIoBHs MOTyYeHUS TPpeX(Pa3HOro KpyroBOro Bpamaroerocss MarHUTHOTO
OIS
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21. BolpaxkeHre HECUMMETPUYHOHN TpeX(a3HOM CUCTEMBI BEKTOPOB U€Pe3 COCTABIISIIOIIUE MPSIMOH,
00paTHOM ¥ HYJICBOU TOCIIECAOBATEIHHOCTH.

22. CpoiicTBa Tpex(a3HbIX LIeNel B OTHOIIEHUH CHMMETPUYHBIX COCTABIISAIOLINX TOKOB U
HaIpsKECHUN.

23. Pa3noxeHne HeCUMMETPUYHOM Tpex(a3HOM CUCTEMbl Ha CUMMETPUYHbIE COCTABIISIOIINE
psiIMOi, OOpPaTHOM U HYJIEBOM MOCJIEI0BATEIBHOCTH.

24. TloueMy conpoTuBiIeHUE Ha (a3y TEMEHTOB TpeXx(pa3HbIX CUCTEM (JIMHUM Nepeaay,
TPEXCTEP’KHEBOT0 TpaHC(HOPMaTOpa, ACHHXPOHHOT'O JIBUraTelIsl) HEOJUHAKOBO I Pa3IMYHbIX
IIOCJIE0BATEIbHOCTEN ?

25. ConpOoTHBIIEHUS] CHMMETPUYHON TpeX(pa3zHOH I ISl TOKOB Pa3IMIHbIX
MIOCJIE0BATEIBHOCTEN.

26. Pacuer cummeTpruHON Tpex(a3HO enu Npu HECUMMETPUYHON CHCTEME HAIPSHKEHUN
METOJIOM CUMMETPHYHBIX COCTABIIAIOIIMUX.

27. Pacuer Tpexda3HO# e METOJIOM CHMMETPHUYHBIX COCTABIISIONINX MIPH MPOAOIBHOM
HECUMMETPHH.

28. MeTo; CHMMETPUYHBIX COCTABIISIOUINX TPH ITOTIEPEYHON HECUMMETPUH B TpeX(Ha3HOM LETIH.

29. JlononHUTENbHBIE YPaBHEHUS K yYpaBHeHUsIM Kupxroda — mpuunHa ux He00X0AUMOCTH.

30. Heo6xoauMOCTh IPUMEHEHUS! TEOPEMBI O KOMIIEHCAIIUY MPU pacyeTe Lenel METOJ0M
CUMMETPUYHBIX COCTABJISIOIINX.

Komnbrorepuoe TectupoBanne (TCk)

Bvibepume 00un npasunvhulil 6apuanm omeema u Haxcmume KHONKY «/aneey
A

o
B
C
[
il
a

Hanpsixenune Ui g NpeacTaBJIEHHOI cxeMe Ha3bIBACTCSH:
CPEIHEKBAIPATUUHBIMU HAIIPSDKEHUEM

CPEAHUM HaNpsHKEHUEM

+(}a3HbIM HanpsKEHUEM

JIMHEHHBIM HAIps>KCHUEM

Pz s wf e

Hanpsizkenne U g NpPeICTABJICHHOH  cXeMe Ha3bIBaeTCH:
+IIMHEHBIM HaNPSYKEHUEM

CpCAHCKBAAPATHYHBIMHA HAIIPSAKCHUCM

(ba3HBIM HanpsHKEHUEM

CpCAHUM HAIIPAKCHHUEM
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Hanpsizkenue Ues g NMpe/ACTaABJEHHOH cxeme  © Ha3bIBaeTcH:
CPeIHEKBAIPATUYHBIMH HAIPSHKCHUEM

CPEIHUM HaIpsKEHHUEM

+IIMHEWHBIM HaIPSKECHUEM

(ha3HBIM HATIPSDKEHUEM

Hanpsiskenue U, B NPEACTABJIEHHON cxeMe © Ha3bIBAETCH:

JMHEHHBIM HaPsSKEHUEM

CPEIHEKBAIPATUUHBIMU HAIIPSDKEHUEM

CPEIHUM HANPSHKCHUEM

+(}a3HbIM HaNPsKEHUEM

Tpex¢asznas Harpy3ka Ha3bIBaeTCsl CAMMETPHYHOM, eCJIU:

Z,=2,=2,up,*P,*P.

LZ,#2,#Z,

t2,=2,=2Z,

L, #Ly#L UP, =Py =,

B Tpexda3zHy nenb 371eKTPHYECKOr0 TOKa IO cXeMe «3Be3[1a-3Be31a» BBOJMTCH 4YeTBepThIH
NMPOBOJ IJISA:

COIJIacOBaHUSA (a3 reHepaTopa ¢ COOTBETCTBYIONMMHU (ha3aMu Harpy3Ku

+BbIpaBHUBAHUS (Pa3HbIX HANPSYKEHUH NPU HECUMMETPUUECKON HAarpy3Ke

BbIpaBHUBaHUA (Pa3HBIX HAMPSDKEHUHM IPU CUMMETPUUYECKON HarpysKke

MOJIKJIFOUEHUS TIPEOXPAHUTENS

CooTHoOUIeHHU VI TOKOB M Hanpsi:KeHUil Tpex(a3Ho CHMMeTPUYHOI HArpPy3KH, COe/INHEHHON B
3Be31y, HIMEIOT BH/:

+1,=1,; U,=+3-U,
1,=+31,;U,=U,
U=1-(—j-X,)
U=1-j-X,

JJ1s1 TOKOB M HanpsizkeHUil Tpex@a3Hoil CHMMETPHUYHON HATPY3KH, COeAMHEHHON B TPEYroJbHUK,
CIIPaBeVINBbI COOTHOLICHHSA

1,=1, U,=+3-U,
+1,=3-1,;U,=U,
U=1-(-j-X.)
U=1I-j-X,
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Iloxa3zanmue aMIIepMeTpa B TpeX(l)aCiHOﬁ ey npu CHMMeTpI/I'lHOﬁ Harpy3ke 10JI>KHO ObITh PaBHO:

Za
A 1
ZB
: —
Zc
c [
N\
@
3A
+0 A
32 A
41 A
Ilokasanue BOJbTMETPA B TPexda3Hoii Henu Npu CAMMETPHUYHOI HATPY3Ke T0JKHO ObITH PABHO:
Z
A — 1
Z
: —
Zc
c 11—
N (V)
\_/
300 B
+0B
220 B
110 B

CooTHOIIIEHHE MEXKITY JUHEHHBIMH TOKAMH CHMMETPUYHOI0 NIpUEMHHUKA, COCAUHCHHOI'0 B 3BE€31y
N TPEYIroJbHUK NPH NMUTAHUMA OT OJTHOI'0 U TOI'0 )K€ CHMMETPUYHOI0 HCTOYHHKA, PABHO:

I =1,

tlp =31y

[JIA :\/g'IﬂY
1

IJIA :E'IJZY

CooTHolIeHHE MEKAY AKTHBHBIMH MOUIIHOCTAMM OJAHHAKOBBLIX CHMMETPUYHBLIX NPUEMHHKOB,
COCAHUHCHHBIX B 3B€3/1ly M TPCYIOJbHHUK IIPU NUTAHHU OT OJHOI0 M TOro k€ CHMMETPHUYHOIO
HCTOYHHUKA, COCTABHUT:

P =P
+P, =3P,
P, :\/g'PY
1
PAZE'PY

N3 BexTOpHOIT IMarpaMmsbl ciaenyeT, 4To B (pasy C Tpex(azHoM 4eTbIPpeXNPOBOAHON Lenn
BKJIIOYEHBI:

AU
T a
la b
Uc Up
vlg

pe3ucropsl R
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+pesucropsl R u kongencaropsr C

pe3ucTopsl R 1 KaTyImKu MHAYKTUBHOCTH L

KoHzAeHcaTtopbl C

CummerpuuHoil TpexdasHnoii cucremoit /{C (HanpsikeHHi, TOKOB) HA3bIBAETCH TaKasi CHCTEMA,
KOTOPYI0O MOKHO 3alIUCATH B BUJE:

u, =10-sin(50-£); u, :IO-Sin(IOO‘t—z';T) . =10-sin(150- t—z—”)

u, =10-sin(314-£); u, =20-sin(314-1-120°); u, =30~sm(3l4~t—240")
2 27r

i:Ie_jT; — e’ 3; =1
E =E; E,=Ee’™; E, =Ee’

Yto mokaxer BOJIbTMETP, BKJIIOYEHHBII B pa3pbiB 00MOTKH Tpex(¢a3Horo reHeparopa,

-/

-
COCJHHEHHOI'0 TPEYI0JIbHHKOM Es ?
B ¢a3zax renepupyercs cCHMMeTpPHYHasi CHCTeMAa CHHYCcOMAAIbHBIX D/IC
U=3-E

U=+3-E
U=3-4J2-E
+U =0
Tpexd¢a3nblii nPpUEMHUK CHMMeTPHY€eH, eCJIH ero CONPOTHBJIEHHUs], BbIpa:keHHbIe B OMax, paBHbI:
Z,=5 Z,=3+j-4, Z,=3—-j-4
2 2

— K- — 3. — 3
Z,=5Z,=3e °; Z,=3e
=5 Z,=—j-5 Z,=j-5
+Z,=5-j-2; Z,=5-j-2; Z,=5—j-2
JIuHeliHOe HanpsizKeHHe B MHOT0()a3HOI Lenu 3To:
PasnocTth MOTCHIMAJIOB TOYCK B HAYaAJIC U KOHIC MMPOBOAA JIMHUHN
+Hanpspokenue Mexxay ABYMs JIMHEMHBIMU IIPOBOJAAMU
[TpousBeaeHue TOKA B IMHUM Ha MOJIHOE COMPOTHUBIIEHUE (Da3bl HArpy3KU
HanpsixeHne Mexxay HaualoM U KOHLIOM (pa3bl Harpy3Kku
YucineHHoe COOTHOLICHHE Mexay (a3HbIMM M JIMHEHHBIMH HANPSKEHHSIMH TPH COeJUHEHHH
CHMMETPHYHOI0 NPHEMHHNKA 3Be3/10¥:

JI:\/E'Uaﬁ
ﬂ:\/g'Uzp
ﬂ:\/g'Ucp

u,=U,
IIpu coefuHEeHUN HECUMMETPUYHOM HATPY3KH TPEYTrOJbHUKOM KOMILIEKC (DAa3HOT0 TOKA PABEH:
1, = Yy
o=
3.z,
l,=1,
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.
Z(T)

1, =L
D
V3
JelicTByOIICE 3HAYEHHE TOKA B HYJIEBOM NPOBO/JEe NIPH CHMMETPUYHOH HArpy3ke paBHo (I — Tok
B JIMHEHHOM NPOBO/ie, CHCTEMA JINHEHHbIX HANPSIKEeHU CHHYCOMIAJIbHA 1 CHMMETPUYHA):

1,=31,

I,=1,
[0:\/§'lﬂ
+1,=0

CumMmeTpuuHbIii Tpexda3HbIi NOTPe0UTeNb, COCANHEHHbIH B TPEYrOJbHUK, MOAKJIIYEH K
Tpexdasnoi cetn HanpsizkenneM 220 B. OnpenesnTs THHEHHBIH TOK, €CJIM CONPOTHBJICHHE (a3bl
norpedurens pasHo 11 Om.

20 A

+34.6 A

11.56 A

0A

CumMeTpuyHbIii Tpex(da3Hblii MOTpedUTEIb, COCANHEHHbIH B 3Be3]y, IUTAaeTCHd OT TPex(a3HOH
CeTH C JIMHeiHbIM HanpsikeHueM U BoJbT. OnpenejuThb JUHEHHbIA TOK, e€CJIM CONMPOTHBJIEHUE
(¢a3bl morpeduTess1 paBHo z Om

=Y
z
, AT
z
U
+1_\/§.Z
I=0

CuMmMeTpuyHbIii  Tpexda3Hblii NOTpedUTEN b, COCJUHEHHBIH B 3Be31y, MOAKJIIYEH K
YeThIPeXNpPOBOAHOI Tpexda3Hol ceTH ¢ JHHeHHbIM HanpsikeHueM 380 B. Ompepenuts ToOk
HYJIEBOI'0 NPOBO/A, €CJIN CONMPOTHBJIeHUE (pa3bl IPUEMHUKA PaBHO 9.5 OM

[(=40 A

[h=120 A
[(=1333 A
+Ih=0A

3agaHo conmpoTHBJIECHMEe Z OJHOH (a3bl CHMMETPHYHOIO Tpex(da3HoOro mnorpeduTenst U €ro
JuHelHbli TOK I. Onpenenurs JIMHelHOEe HANPsKeHHEe NMHUTAONIEH CeTH, eCJU HM3BECTHO, YTO
NoTpeduTe b COCINHEH B TPEYT0JbHUK

U=+3-1-z
Iz

+U =

;

Z

U
U

N~

=3.
7.
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AMnepMeTp Aj, BKIIOYEHHBIH B lellb CAMMETPUYHOI0 OoTpeduTe s, moka3biBaer 34,6 A. Uro
MOKAaKeT amnepMeTp A;

PR

= o U7

&F

346 A

173 A

+20 A

10 A

Cucrema cMHYCOMIAbHBIX JIMHEHHBIX HANPSKEHU, MUTAIOIIAA LleNlb, CAMMETPHYHA.
OnpenenuTs NoOKa3aHue aMIepMeTpa, eciau u3BecTHo, 4ro U, =100 B; Z4 =10 Om

F ()

Zo
2 |
o “
+17.32 A
10 A
141 A
5A
ConporuBienue ¢asbl cuMMeTpu4HO TpexdazHoro norpedurenss papuo 10 Om. Uro mokasker
BOJILTMETP, ecJIn amMInepMeTp MOKa3bIBaeT 17.3 A

S

+U=100B
U=173B
U=300B
U=50B

Bo ckoabko pa3 M3MEHUTCH JMHEHHBbI TOK, eCJM CHMMETPHYHYI0 Harpy3Ky, COeJHHEHHYIO
3Be310ii 0e3 HeWTpaJHW, MNepecOeMHUTh B TPEYrOJbHUK NPH HEU3MEHHOM JIMHEHHOM
HanpsikeHnu? Harpyska nuraercss CHMMETPUYHOM CHCTeMOI HANIPSIAKEHU .

Veenuunres B /3 pa3
VMeHbumTes B A3 pa3

YMeHbIINTCS B TPU pa3a
+¥YBenuuures B Tpu pasa
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Bo ckoabKO pa3 M3MEHHTCS BeJIMYMHA AKTHMBHON MOIIHOCTH, €CJIM CHMMETPMYHYI0 Harpys3ky,
COCMHEHHYI) 3Be310i 0e3 HeHTpajH, NepecOeMHUTh B TPEYroJbHUK NPH HEU3MEHHOM
JINHEIHOM HATIPSIZKeHUH?

Veenuunres B /3 pa3

VMeHbumTes B A3 pa3

+¥YBenuuurcs B Tpu paza

YMeHpmMTCA B TPU pasa

Conporusienusi ¢a3 ABYX YHCTO AKTHBHBIX CHMMETPHYHBIX Tpex(da3HbIX mnoTpedHuTeICH
onuHakoBbl. IlepBblii M3 HHUX coelMHEH B TPEYroJbHHK, a BTOPOWi — B 3Be3ly, npuyeM o0a
noTpeduTeNsl NMOAKIIOYEHbI K 00mieil cern. OnpeneJuTh OTHOLICHHE JHHEHHOI0 TOKA MEpPBOro
norpeduTess K JUHEHHOMY TOKY BTOPOrO.

+i:3
]2
L1
I, 3
11
—+=4/3
I, V3
izz.\/g
12

CuvmMmerpuuHblii  TpexdasHblii  NOTPeOMTENb, COCIMHECHHBIH B  TPEYIrOJbHHMK, HMeeT
conporuBJieHHe ¢a3bl z; = 15 Om. [Ipyroii cuMMeTpU4HbIH NMOTPeOUTE]b COeIMHEH B 3Be31y U
NOAKJIIOYeH K Toil ke cern. KakoBo comporuBienue ¢asbl Z; BTOPOro mnorpeduTesisi, ecjau
M3BECTHO, YTO JINHEliHbIe TOKH 000UX MOTpeduTe el 0AMHAKOBBI.

z, =15 Om
z, =15-4/3 Om
z, =450m
+z,=50M

CumMmerpuuHbIii Tpex(ga3Hblii nmoTpeduTEeIb, COCAMHEHHbIH B 3Be3ly, HMeeT CONPOTHBJICHHE
$a3bl z; = 9 Om. /Ipyroii cuMMeTPHYHBIH MOTPEOUTE]b COCJUHEH TPEYrOJbHUKOM M MOAKJIIYEH
K TOH ke ceTn. KakoBo comporupiieHne (pa3bl z; BTOPOr0 MOTpPeOMTENs, €C’IH H3BECTHO, 4TO
JIMHeHbIe TOKU 000MX NMOTpeduTe e OIMHAKOBDI.

z=9 Om
z1=15.6 Om
+z1=270m
z1=30m

K Tpexda3noii uenu, n300pakeHHOM HA PUCYHKE , IPUJI0KEHA CHMMETPHUYHAs CHCTeMA

Uy =Upe =Ug =220B X, =10 o, X =60

JIMHEMHBIX HATIPSAKEHU OmM. Onpenenurb

noKa3aHue amnepmMerpa
= - (A

22 A
ITA
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423 A

+/Ipyroi orBeT

K Tpexda3zHoil uenu npujiokeHa CAMMETPUYHASA CUCTEMA JIMHEHHbIX HANPSIKEeHUI
U,;=Ug-=U,, =3808 AKTHBHBIMH CONPOTHBJICHUSIMH IIPOBOI0OB MOKHO NIpeHeOpeyb.

BeanunHa naeajabHbIX HHAYKTHBHBIX CONNPOTHBJICHHI, BKIKYEHHBIX B IIellb, YKa3aHA HA
pucynke B Omax. OnpenejuTh NOKa3aHue aMIepMeTpa
A Jio
YT £
WL

joo

& jio
/@/ T % jan

joo

B Jio
/@/ VT
95A
475 A
2A
+5.5A
CymMapHasi MTHOBEHHAsl MOIIIHOCTH TPeX()a3HOro NpUeMHHUKA IPU CHMMETPUYHOM peskume:
3aBUCUT OT BPEMEHU U HM3MEHSETCs MO0 KOCHMHYCOMJAJbHOMY 3aKOHY C 4acTOTOM, BABOE OoJiblIeit
4acTOTHI TOKa
He 3aBucur ot BPCMCHH U paBHA TTOTHOM MOIITHOCTHU IMPUCMHHKA
+He 3aBUCHT OT BpeMEHU U paBHA aKTUBHOW MOUTHOCTH
He 3aBucut oT BpeMeHH U paBHA pEaKTUBHON MOIIHOCTH IPUEMHUKA
IlosiHasi MOIIHOCTHL CHMMETPHMYHOIO Tpex(a3HOro NpHEeMHHMKAa He3aBHCHMO OT clocoda ero
COeIMHEHUsI PaBHA:

-§=3.U,-1,
+8§5=3-U,-1,

S=U,-1,

S=U,-1,

Omnpeneants KO3I(PPUUIHEHT MOMHOCTH CHUMMETPUYHOr0 NMOTpPeOHTEJIsI, COCTUHEHHOI0 3Be3/10M,
U, =380B 1,=104

b

ecJIM M3BECTHO ero (pa3Hoe HampsiKeHHe , JIMHEeHHBbIN TOK U norpedasieMast

+cosp =0.8
cosp=0.6
cosp=0.722

3afady pemuTh Helb3s

Pexum Tpex(a3zHoil 4YeTHIPEXNPOBOAHON (C HYJEeBBIM IPOBOAOM) ILeNM CHMMETpPHYEH.
ConporusieHHeM POBOJ0B M BHYTPEHHUMH CONPOTHBICHUAMH I'eHEPATOPa MOKHO NpeHedpeyb.
I'ne Oyner Aﬂaxozmn,ca HeliTpaJbHAsi TOYKA Ha TONOrpauuyecKoil BEKTOPHON auarpaMmme

B ciiy4ae o0OpbiBa ¢ga3bl A?
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+B neHTpe TKeCTH TPEYroJIbHUKA TMHEWHBIX HAIPSDKEHNUN

B touke C

B cepennne orpeska BC

B touke B

Tpexdasznasa cerb, NUTAONIAsi CHMMETPUYHBINA NMOTpeOMTEb, HMeeT JUHeliHOe HanpsikeHue U.
Y10 mokaker BOJLTMETP, NOAKIIOYEHHBIH K (paze AC, mocjie nmeperopanusi NpeJOXpaHUTEs B
nposojae C?

A F——

B/®/ I

C/@/ —
U,,=U
UAC:%
U, .,=2-U
+UAC_%

1
da3Hble TOKH CUHMMETPUYHOr0 TpexdazHoro nmorpedouressi paBubl 15 A. Kakum craner Ttok ~4¢
nocJjie neperopaHus NnpeIoXpaHuTeis B MIpoBoae A

A r———

B/@( —

C /@( ——
l,.=0
l,.=54
+1,,=754
l,.=154
Tpexdasnasa uenb padorana B cuMMeTpudHoM pe:kume. Harpyska coeanmHeHa 3Be3noi 0e3

UBI/IUC:

HYyJ1eBOro nposoaa. Ilocsie o0pbiBa ga3pl A HANPSIZKEHUSI
+bynyT paBHBI IOJOBUHE JIMHEMHOTO HANPSKEHUS

BynyT paBHBI INHEHHOMY HapPsKEHUIO

OcranyTCsl HEU3BMEHHBIMHU

VMeHbwarcs B +/3 pa3

Tpexdaznaa uens padorana B cuMMeTpu4HOM pexkuMme. Harpy3ka coenuHeHa 3Be3noil 0e3

U, Ve,

HYyJieBOro nposoja. [locie kopoTkoro 3ambikanusi Gga3bl A HANPSIKEHUs1 ~ 5 U

OCTaHyTCSI HEU3MCHHbBIMHU
3
YBenuuarcs B - pa3

YMeHbIarcs B ABa pasa
+VBemuuarcs B3 pa3
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J1s1 m3MepeHHsi aKTHBHOW MOIIHOCTH B Tpex(a3Hoil JuHMHM 0e3 HeHTPaJIbHOro NMPOBOJAA NPH
HECHMMETPHYHOM pPesKMMe HY’KHO HMeTh 0HO(A3HBIX BATTMETPOB:

Onun

+JIBa

Tpu

OnHOda3HBIMU BATTMETPAMH MOIITHOCTH H3MEPUTH HENb35

J1s1 n3MepeHMsi AKTHBHOW MOIIHOCTH B Tpex(a3HOW JHHUM ¢ HeHTPaJbHBIMU NMPOBOJAMH NPH
HECHMMETPHYHOM pesKuMe He00X0MMO M J0CTATOYHO HMEeTh 0JHO(A3HBIX BATTMETPOB:

Onun

+Tpu

Yetbipe

OnHOda3HBIMU BATTMETPAMH MOIITHOCTH H3MEPUTH HENb35

J1s1 u3MepeHnsi aKTUBHOM MOIIHOCTH Tpexda3Horo morpedurtesnssi NpU CHMMETPUYHOM peKUMeE
HE00X0UMO M JOCTATOYHO HMETh OJHO(A3HBIX BATTMETPOB:

+Onun

JBa

Tpu

Hpyroii oTBeT

JIuHeiiHOe HaNpsizKeHHe B MHOT0()a3HOM Lenu 3To:

Pa3HOCTh MOTEHIIMAIOB TOYEK B HAa4aJle M KOHIIE TPOBOAA TUHUHU.

+Hanpsokenue Mexay AByMsl TMHEHHBIMU IIPOBOIAMH.

[TpousBeneHne TOKa B IMHUH HA TTOJIHOE COTPOTUBIICHUE (Pa3bl HATPY3KH.

HanpsoxkeHne Mexxay HayaJloM U KOHLIOM (pa3bl Harpy3KH.

3agano JauHeitHoe HanpsikeHne U Tpexda3sHoi ceTH, MUTAOEeH CHMMETPHYHBIH TPex(a3HbIH
npuemHuk. Kakum craner HanpsizkeHue Ug, eciiu conporusiieHue ¢a3pl C 3aMKHYTB?

Bynet paBHO MOJIOBUHE TMHEHHOTO HATIPSKEHUS
+byner paBHO JIMHEMHOMY HaIIPSKEHUIO
OcraHeTcss HeN3MEHHBIM

YMeHbpmuTCs B \/g pas

@Da3HbIii TOK CHMMETPHUYHOI0 NMIPUEMHUKA, COeITMHEHHOI0 10 CXeMe «TPeyroJbHUK», paBeH 10 A.
OmnpeneJnTs JTUHEHHBbIN TOK.

22 A

10 A

+17.3 A

Hpyroii oTBeT

CuMMeTpUYHBI NPHEMHHUK, COeJMHEHHbIH B 3Be31y, (pasHoe CONMPOTHBJIEHHE KOTOPOro Zg;=22
Owm, npucoeiHEeH K HCTOYHUKY JTHHelHHOro HanpsikeHus 380 B. Onpenenuts InHeHbIN TOK.

22 A

+10 A

173 A

Hpyroii oTBeT

ITouemy o00pbIB HENTPAJBLHOrO MNPOBOAA YeTbHIPEXNPOBOAHON Tpex(a3zHOH Lenu SBJISETCSA
aBapHITHBIM Pe:KMMOM?

Ha Bcex (azax mpremMHHKa SHEPTUU HANIPSDKEHUE TTa1aeT

+Ha onHux ¢a3zax npueMHHKa SHEPTUU HAPSDKEHUE YBEJIMUUBACTCS, HA APYTUX — MaiaeT

Ha Bcex (azax mpreMHHKa SHEPTUU HAPSHKEHUE BO3PACTACT

Ha Bcex (azax mpuemMHUKa SHEPTrUu HANpsHKEHUE OTCYTCTBYET
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MoXHO /M NOAKJIIYATHL B HEHTPAJbHbIA INPOBOJA 4YeTHIPEXIPOBOAHON Tpex(a3HoOH nemnu
NpeJOXPAHUTE/IH, pacuenuTen?

Moxno

HexenarensHo

+Henp3s

XKenarenpHo

Tabmuna 1.4 — Kpurepuu onieHKH cOpMUPOBAHHOCTH KOMITETEHIUI
Kpurepun onennBanus copMupoBaHHOCTH KOMIIETEHIMH
(4acTu KOMIETECHITNH)
Ha 0a30BOM YpOBHE
COOTBETCTBYET OLIEHKE «3a4TEHO»
50-100% oT MakcHUMaIbHOTO Oayia
CTyzieHT oKa3bIBaeT XOPOIINE 3HaHUE U IOHUMAaHHUE TEM MOJTYJIs:

Kox n HaumeHOBaHme
WHMKATOPa TOCTIKECHUS
KOMITETCHITHH
(4acTH KOMITETEHIINN )

N-11koc- .
Oc i[legg’;;ﬂ 3HAET COEIUHEHMS «3BE3T0N» U TPEYTrOJIbHUKOM», YMEET CUUTATh
MZHHTO - (a3Hble U TUHEWHBIE TOKU U HAIIPSKEHUSI, XOPOILIO pa3o0pacs B
P pacueTax CHMMETPUYHBIX PEXKUMOB Tpex(a3Hoil enu, ycBouI
TEXHUUYECKOTO COCTOSIHUS . %
06ODY TOBAHHS CBOMCTBA Tpex(a3HbIX Lienel, pa3o0pascs B TEOPHH BpallaoIIerocs
Py . MarHUTHOTO TIOJIS; CIOCOOEH CaMOCTOSITENbHO OCYIIECTBISATD
MOJICTaHIU I

MOHUTOPHUHT TEXHUYECKOTO COCTOSIHUSI 000PYAOBaHUS TIOICTAHIIHIA

AJIEKTPUYECKUX CETEH -
AJIEKTPUYECKUX CETEH

Mopnyas 4. llenu nepeMeHHOr0 TOKA

Omnpoc u codeceqoBanue Mo Moay.Jao 4

Bonpocwt ons onpoca u cobecedosanusi.

1. Ciyyan BO3HUKHOBEHUS HECUHYCOUIAIBHBIX TOKOB U HAIIPSKEHUH B 3JIEKTPUUYECKUX LEMAX.

2. Pa3noxeHue nepruoanyecKuX HeCUHYCOMIaIbHbIX (GYHKIUHN B psig Dypobe.

3. M'apMoHnyeckmii coctaB pasnokeHus: GQyHKIHUH B psag Pypbe MPpU HATHYUA CUMMETPUN
HECHUHYCOUIAJIbHBIX KPUBBIX.

4. XapakTepucTUKH (OPMBI IEPUOANYECKUX HECUHYCOUIATbHBIX KPUBBIX.

5. Meroavka pacyera JTUHEHHBIX LENEH NIPU NEPUOINYECKUX HECUHYCOUIAIBHBIX BO3ICUCTBUAX.

6. JlelicTBytoliee 3HaUCHNE HECUHYCOUAAIBHOTO TOKA U €r0 (PU3NYECKHUIA CMBICT.

7. Bcerna 11 caMbIM KOPOTKUM PACYETHBIM ITyTEM MPH ONPEACICHUH IEUCTBYIOIIETO 3HAYCHUS
HECHHYCOMJAIIBHOIO TOKA / IBISETCA HaXO0KJIEHUE €ro 10 TApMOHUYECKOMY COCTaBy?

8. YKaxkuTe CUCTEMBI TPUOOPOB JIJIsi U3MEPEHHSI: a) ACHCTBYIONIETO 3HAYCHHUS
HECHHYCOMJIAJILHOTO TOKA; 0) IOCTOSSHHON COCTABJISIONIEH; B) JCHCTBYIOMIETO 3HAUCHHS TIEPEMEHHOM
COCTABJISIOLIEH.

9. Kak cki1aipIBatoTCs ICMCTBYIONIUE 3HAYEHUS TOKOB PA3JIMYHbBIX YaCTOT?

10. AkTHBHAas1, p€aKTUBHASI U MOJIHAs MOIIHOCTU MEPUOIMYECKOI0 HECUHYCOUIAIBHOIO TOKA,
KO3(DPHUITMEHT MOIITHOCTH.

11. TapMoOHUYECKHIT COCTaB HECUHYCOUJAIBHOTO TOKA U KOG (HUIIMEHT MOITHOCTH.

12. TIpu Kakux yCIOBHUSIX HECUHYCOUAATbHBIE TOKU U HAMPSHKEHUS MPUOIMKEHHO MOTYT ObITh
3aMEHEHBI SKBUBAJICHTHBIMU CUHYCOUIaJIbHBIMU?

13. YeM MOXHO OOBSICHUTB, YTO TIPH PABHOMEPHOM Harpy3ke Tpex(a3Hol CHCTEMBI «3BE3/1a» —
«3Be3/1a» [Tl MPOTEKAHMS TOKOB TPEThUX TAPMOHUK HEOOXOIUM HYJIECBOM MPOBOA?

14. Kak 3aBUCUT KOMIUIEKCHOE CONPOTUBIICHUE BETBU OT HOMEpPA TaAPMOHUKH ?

15. [puuuns! oTinyKs HGOPMBI KPUBOK TOKA OT ()OPMBI KPUBOM HAIIPSDKEHUS B LETH
HECHHYCOUJIAIIBHOTO TOKA.

16. JlaiiTe onpeaesieHne MEPEX0JHOMY MPOLECCY, KOMMYTAIIUH.

17. ChopmynupyiiTe 3aK0oHbBI (TIpaBUIa) KOMMYTAIIHH.
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18. [aiite onpeneneHne 3aBUCUMBIM U HE3aBUCUMBIM HayallbHbIM yCIOBHSAM. MeTObl UX
HaXOXJACHHUS.

19. IIpuHy>x1eHHbIE U CBOOOJHBIC TOKU M HAIPSKEHHUS.

20. Crioco0Obl COCTaBIEHUS XapaKTEPUCTUUECKOTO YPABHEHHUS.

21. O6bscHUTE, HOYEMY NPU COCTABICHUN XapaKTEPUCTUYECKOIO YPAaBHEHUS Iy TeM
MIPUPABHUBAHUS HYJIIO BXOJHOTO CONPOTUBICHUS Z(p)=N(p)/M(p) B 0011IEeM CiTy4ae HENb3s1 COKpaIiaTh
YUCIUTENb U 3HAMEHaTeJb APOOU Ha OOIINI MHOXKUTEb.

22. Yem ompenensieTcst YUCciI0 KOpHENH XapaKTepUCTUYECKOTO YpaBHEHUS?

23. CymHOCTb KJIaCCUYECKOI'0 METO/1a pacyeTa M MPUHLUI COCTABICHUS ypaBHEHUN IS
oTpesieNIeHUs] MOCTOSIHHBIX HHTEIPUPOBAHUS.

24. 3aBUCUMOCTb XapakTepa cBOOOJAHOTO Mpolecca 0T KOpHEH XapakTepUCTUUYECKOT0 ypaBHEHHSL.

25. AnropuTMm pacdera NepexoHOTo MpoIecca KIAaCCUHYECKUM METOA0M.

26. Bximouenue nenu RL Ha NOCTOSIHHOE HaNpsKEHHUE.

27. BxitoueHue nenu RL Ha CHHYCOUJAIbHOE HAIPSKEHHE.

28. 3ambikanue nenu RC.

29. 3anumTe COOTHOIIEHUS MeXNy f(?) u F(p), a TakKe TEOPEMBI OIIEPATOPHOTO METO/Ia U
IpeJeNIbHbIE COOTHOILICHHUS.

30. OnepaTopHble YpaBHEHUS U ONIEPATOPHBIC SKBUBAJICHTHBIE CXEMBI LIETIH.

31. Tepema paznoxeHusl.

32. OxapakTepu3yiTe 3Tallbl pacuera ornepaTOpHbIM METOIOM.

33. CpoiicTBa eqUHNYHOMN QyHKIMH /(f) 1 CBOMCTBA AenbTa-pyHKIUU [(1).

34. Onpenenute NEpexXoqHYI0 U UMITYJIBCHYIO IEPEXOAHYIO IPOBOJUMOCTHU (CONPOTUBIICHMUS) U
GyHKIMU. YKaXUTE, C KAKOHU 1IeJIbI0 OHU UCTIOIb3YIOTCH.

35. OxapakTepu3yiiTe HICI0 pacuera ¢ TOMOIIBI0 HHTETpaia roamens.

36. Y, Z, A — GopMbl 3anMcH ypaBHEHUN YETHIPEXIIOIIOCHUKA, TOKAXKUTE JJIS1 HUX MOJI0KUTENIbHbIE
HaIpaBJIEHUS] TOKOB U HAIPSDKEHUH U MOSICHUTE, B KAKUX CIy4asx Kaxkjaas (opMa 3arncu UMeeT
MPEUMYIIECTBA NEPe]] OCTATbHBIMHU.

37. Kakue 4eThIpeXOI0CHUKN HA3bIBAIOT CAMMETPUYHBIMU U HECUMMETPUYHBIMU?

38. Kak onbITHBIM IyTeM ONpenenuTh K03 GUIMEHTHI YeTHIPEXITONIOCHUKA?

39. Kakum 00pa3om, 3Hast KOAPPHUIIMEHTH OJHON (POPMBI 3aIHCH, OIPEACTUTH KO3 PHUIINEHTHI
apyroit ¢popmer?

40. Cxembl 3aMeleHUs TACCUBHBIX YETHIPEXITOIFOCHUKOB.

41. CoequHEHUs YeTHIPEXTIOIIOCHUKOB U pa3InyHbIe (POPMBI 3alIUCH UX YPaBHEHUH.

42. YTo NOHUMAIOT MO XapaKTEPUCTUUECKUM COIIPOTUBICHUEM YETHIPEXIIOIIOCHUKA?

43. Yto mOoHMMAIOT MO/ TOCTOSHHOM Mepelayd CUMMETPUYHOTO YeThIPEXIOIIOCHUKA?

44. B kakux eMHMIIAX U3MEPSIOT 3aTyxaHue? Kak 3Tu e JMHHIIBI CBSI3aHBI MEKTY CO00i?

45. YcnoBus oOpallleHus K LensM ¢ paclpeieIeHHbBIMU TapaMeTpaMHy, IIEpBUYHbIEC TapaMeTphl
JUIMHHOU JIUHUU.

46. Tenerpaduble ypaBHEHUS JJIsI MTHOBEHHBIX 3HAYCHUHN TOKA U HANIPSDKCHUS, TIEPEXO0JT K
YPaBHEHMSIM ISl KOMIUIEKCHBIX 3HaYEHUH, BUJ PELLIEHUS.

47. IlpencraBieHue HaPsKEHUsI U TOKA B JIMHUM OCTYIIMMH BOJIHAMH, 3aTyXaHHE U CKOPOCTb.

48. BropuuHble mapamMeTpsl IMHUH, (PU3NIECKUNA CMBICI TOCTOSIHHOW pacipocTpaHenus [ u
BOJIHOBOT'O CONMPOTUBJICHUSI ZB?

49. 13 kakux ycioBuil ONpeneistoT NocTosiHEbIE Al 1 A2 B BOJTHOBOM pELIEHUH yPaBHEHUI
JUIMHHOW JIMHUU?

50. IlpeacraBnenue penieHys ypaBHEHUN JUIMHHOM JIMHUM YPAaBHEHUSIMH YETBIPEXIIOIIOCHUKA

51. Kak onpenenuts ZB u [] ONBITHBIM MyTEM?

52. YkazaTh ycJI0OBUS, KOTJIa CUTHAJI, IPOXOZs 110 IMHUU, HE U3MEHSET CBOeH (hopMbI?

53. Ilouemy B nuHUM niepeaaun nHpopmaimu crpemstes o6pars ZH=72B?

54. Jluauu 0e3 UCKaKEHUH.

55. JIuaum 6e3 moTeps.
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Komnbrorepnoe tectupoBanme (TCk)

Buibepume 0oun npasunvhwiti 6apuanm omeema u Haxcmume KHONKy «/anee»

JeHcTBYHOIIMI HECHUHYCOUIAIBHBIN TOK NP U3BECTHBIX ACHCTBYHIIHMX 3HAYEHUAX TOKOB 1-i, 3-i1
u 5-ii rapmonuk (I, I3, I5) paBen:

I=1+1;+1
I=1+1,-1

+1 =1} + 1} +1}
=12 +1} -1

MrHoBeHHOe 3HAYeHHEe TOKA B BeTBH PaBHO [ =3+4- V2 sin(w-t) , A. AMniepmeTp

3JIeKTp0MaFHI/ITHOﬁ CHUCTEMBbI, BKJIOYEHHBIA B ITY BE€TBb, IIOKA3bLIBACT:
7A

+5 A

3A

4 A

MrHoBeHHOe 3Ha4YeHHe TOKA B BETBH PaBHO [ =3+4- V2 sin(w-t) , A. AMIiepMeTp HHAYKIMOHHOM

CHUCTEMBbI, BKJIIOYEHHBINA B 3Ty BE€TBb, IIOKAa3bIBAECT:
+4 A

5A

7A

3A

MrHoBeHHOe 3HaYeHHe TOKA B BeTBH paBHO [ =3 +4-sin(w 1), A. AMnepmerp

MATHUTO3JIeKTPUYECKOH CHCTEeMbI, BKJIIOYEHHBIN B 3Ty BeTBb, I0KA3bIBACT:
TA
SA
+3 A
3 44 A
V2
B BeTBB 2JIeKTpHYeCKOH eNN BKJIYEHBI N0CJe0BATEILHO TPH aMIIlepMeTpa:
MATrHUTOYIEKTPUYECKOI, HHAYKIIMOHHON U 3JIeKTPOMAarHuTHoi cucrem. IlepBolii amnepmerp
nokasana 8A, BTopoii 6A. UTo nokaspiBaeT aMnepMeTp 3JIeKTPOMATHUTHOH CHCTEMBbI
14 A
6A
8 A
+10 A
B BeTBB 2JIEKTPHYECKOH eNH BKJIIOYEHBI N0CJIeA0BATE/ILHO TPH aMIIlepMeTpa:
MATrHUTOYJIEKTPHYECKON, MHAYKIIMOHHON H 3JIEKTPOMArHUTHOM cucreM. IlepBblil amnepmerp
nokaszaj 8A, tperuii 10A. Uro nokaspiBaeT amnepMeTp UHIYKIIHOHHON CUCTEMbI?
+6 A
I8 A
2A
14 A
B BeTBB 2JIeKTPpHYECKOH eNH BKJIIYEHBI N0CJI¢A0BATEILHO TPH aMIIlepMeTpa:
MATHUTO3J1eKTPUYECKOH, MHAYKIIMOHHOM M 3JIEKTPOMAarHUTHOI cucreM. Bropoii amnepmerp
nokasaJu 4A, Tperuii SA. YTo nokaspiBaeT aMnepMeTp MAarHUTOJIEKTPHYECKON CHCTEMBbI?
+3 A
2A
1A
9A

2
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MrHoBeHHOe 3HAYEeHHEe HANPSKEHHsT HA yYacTKe YJIeKTPUYeCKoii Ienu paBHO
u=15+10-sin(w-¢)+5-sin(3w-t) , B. OnpeneauTb NokazaHue BOJIbTMETPA

MATHUTO3J1eKTPUYECKOH CHCTEeMbI, MOJAKJIIYEeHHOMY K 3TOMY Y4acTKY LelH.
15

\/EB

+15 B
() () »
30 B

MrHoBeHHOE 3HAYEHHE HANIPSIKEHUST HA YYACTKe JIEKTPHYECKO el PaBHO
u=15+10-sin(w-t)+5-sin(3w-t) , B. OnpeneauTh NoKa3aHHe BOJILTMETPA 3JIeKTPOMATHUTHOM
CHCTEMbI, MOAKIIOYEHHOMY K 3TOMY Y4acCTKy HeNu.

15
V2
I5B
2 2
10 5
+, 158+ —=| +|—=| B
OES
30 B

I'paduk usmMeHeHust Toka npu ¢ > 0 COOTBETCTBYeT LENU:

»S

v

Fay
}
L1
A
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KON

IS

I'padux usmMeHeHnsi TOKa COOTBETCTBYET LeMNM:

el
N4
}

i
e
|

KON

e

_l’_

K nepBomy 3aK0HYy KOMMYTallUd OTHOCUTCH COOTHOILICHUE:
i,(0-)=i,(0+)

Uc(o _) = Uc(o +)

+i,(0-)=4,(0+)

Uc (0 _) #Uc (O +)

Ko BTOpOMY 3aKOHY KOMMYTAIMM OTHOCUTCSI COOTHOIIIEHHE:
iL (O _) # iL (O +)

+Uc(0 _) = UC(O +)

i,(0-)=1i,(0+)

U (0-)2U.(0+)
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B asiekTpuYecKkoi Henu Npu 3aMbIKAHUHU KJII0Ya S He MOTYT H3MEHUTHCSH CKAYKOM TOKM:
1 I3 |
5

> R — U1 c \
B y

| “ 1
~U |2LR2 J 'GJ )L:l[
D

|

_

R3

[E—

I1, 12,17

I4,15

+I3, 16

I1, 14,15, 17

Yem 00bSICHUTH BO3HHKHOBEHHE NEePEX0AHbIX MPOLECCOB MPH JII000M U3MEHEHHHU PeKnMa
padoThI Lenu, coAep:Kalleil pe3ucCTUBHOE CONPOTUBJIEHNE, HHAYKTUBHOCTD U (WIH) eMKOCTh
N3meHneHneM MOITHOCTH HCTOYHUKA SHEPTUH

Ckauko00pa3HbIM U3MEHEHHEM HAIPSHKEHUS Ha EMKOCTH

+13MeHeHreM 3anaca SHEPrUd €eMKOCTHBIX M MHAYKTHUBHBIX 3JIEMEHTOB

N3MeHnenneM Toka B LeTH

Kakum o0pa3oM onpeesitoTcsi He3aBUCUMbIe HAYAJIbHbIE YCJIOBHS NPH pacueTe MepexoaHbIX
MPOLECCOB KJIACCHYECKHM MeTOI0M

+11o pexxumy paboThl CXEMBbI O KOMMYTaI[IH

[lo ycTanOBHBHIEMYCS PEKHUMY ITOCIIE KOMMYTALUX

[To Bennunne Hanpsbkenus uctounuka IC

[To Benu4MHE TOKa OT UCTOYHHKA

Kakue TunbI nepexogHbIX MPOLECCOB BO3MOKHBI B 1[eNH, COJAep:Kanleil MHHIYKTUBHOCTb, EMKOCTh
U pe3UCTHBHOE CONPOTHBJIEHUE

Tosbko anepuoaryecKue

Tonbko xkonedbarenbHbIE

+Anepuoaudeckue u KoneOaTenbHbIE

JInneitnbie

Kakum o00pa3oM onpenessirtoTcsi NOCTOSIHHbIE HHTETPUPOBAHUS NPHU pacyeTe MepexoaHbIX
NMPOLECCOB KJIACCHYECKUM METOI0M

[To HE3aBUCUMBIM HaYaIbHBIM YCIOBUSM U UX MIPOU3BOAHBIM IpH ¢ =0

+11o 3aBUCHMBIM HaYaJIbHBIM YCJIOBHSIM U UX MMPOU3BOJHBIM MpH ¢ = ()

[To HE3aBUCUMBIM HaYaJIbHBIM YCIOBUSM U UX TPOU3BOAHBIM IIPHU ¢ = 00

[1o 3aBUCUMBIM HaYaIbHBIM YCIOBUSAM U UX IPOU3BOJAHBIM IIPHU f = 00

Yemy cOOTBETCTBYET MPUHYKAEHHAS] COCTABJIAIONIAS B PellIeHUN YPABHEHUsI /1JIs1 IEPEeX0IHOT0
npoiuecca

+Y CTaHOBHUBIIEMYCSI COCTOSIHUIO MOCIEKOMMYTaIlMOHHOM 1IeTTH

VY cTaHOBHBLIEMYCS COCTOSIHUIO JOKOMMYTAIMOHHOW LIETTH

3aTyxarolen CoCTaBIsIOIIEH MepexoTHOTO poliecca

HezaBucumpiM HayaIbHBIM YCIOBHUSIM

Kakoii xapakTep 0yaeT MMeTh MepPeX0AHOH MPOLECC NPH HATHYUH NAPbI KOMILIEKCHO
CONPSIKEHHBIX KOPHEH XapaKTepUCTUYECKOT0 YPABHEHUS €N ¢ HCTOYHMKOM nocTtossHHoi IJIC
Anepuoandeckui

+KoneGaTenpHbIN 3aTyXalOIIHMA

KonebaTtenbHbI HE3aTyXaroOMIHiA

IIpenenbHbll anlepuoOIUYECKUI

Kakmue BemunHBI Hes1ec000pa3Ho BbIOPATh B KavecTBe NePEeMEHHOM NPHU COCTABJICHUHN
YPABHEHHUA VISl ONpe/Ae/ieHUsl ePexXoAHOro nmpoiecca

Tok 4epe3 eMKOCTh

Hamnpsbkenve Ha WHIYKTUBHOCTH
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+Tok uepe3 MHIYKTUBHOCTD U HAIPSKEHUE HA EMKOCTHU

Tok "epe3 aKTUBHOE COTIPOTUBIICHUE

Tok, KOTOPBIN B 1elCTBUTEJILHOCTH MPOTEKAET MO TOI WJIN UHOI BETBHU 1eNH NPH NEePeX0THOM
npouecce 1 0ToO0pakaeTcs Ha OCUMJLIOTPaMMe, HA3bIBAETCS:

+ITomHBEIM

[IpunyX1IeHHBIM

CB0OOIHBIM

Y cTaHOBUBIIMMCS

Du3HYeCKHU CMBICJ MOCTOSAHHOM BPEMEHH T:

DT0 BpeMmsi, 32 KOTOPOE MEPEXOTHBIN MPOLECC 3aKOHUNUTCSA

+9T0 BpeMmsi, B T€4EHHE KOTOPOTO CBOOO/IHASI COCTABIISIONIAS YMEHBIIIAETCS B € pa3 10 CPAaBHEHUIO CO
CBOUM TIPEABIAY UM 3HAUCHHEM

DTO0 BpeMs, B T€YEHUE KOTOPOTO CBOOOIHAS COCTABJISIONIAS YBEJIMYUBACTCS B € pa3 10 CPABHEHHUIO CO
CBOUM MPEAbIAYIIUM 3HAUCHHEM

Her npaBunsHOTO OTBETA

B 1uHeHHBIX 3JIEKTPUYECKHUX HeNsAX MPUHYKIEHHAS] COCTABJIAIONIAS TOKOB (HANIPSAKEHH )
HU3MeHsIeTCsl BO BpeMeHH CJIeIyI0InM 00pa3oMm:

N3mensiercs ¢ 4acToTOM, paBHOM yJIBOEHHOM YacToTe, NIEUCTBYIONICH B cxeme npunyxaatomnieit 3/1C
N3MensieTcsa ¢ 4acToToM, HE paBHOM 4acToTe, IEUCTBYIONIECH B cxeMe npunykaatomieit 3/1C
+13MeHsieTcs ¢ 4acTOTOM, paBHOM 4acToTe, AeHCTBYIOUIEH B cxeme npunyxaatouieit 3/1C

Hpyroii oTBeT

IHos1HBIA TOK JIEKTPUYECKOH e COCTOUT U3:

+CyMMBbI PUHYKACHHOW U CBOOOTHON COCTABJISIONINX TOKOB

[IpuHyX1€HHOU COCTaBIIAIOLIEH

CB0OOOIHOM COCTABIIAIOIIEN

JIOKOMMYTaIMOHHOTO TOKa

Yepes kakoil MPOMEKYTOK BpeMeHH t, KPAaTHBIN MOCTOSHHOM BPEeMEHH T, IEPEeXOIHbIN nmpouecc
CYMTAETCHA NPAKTUYECKHU 3aBePIIeHHBIM

Z‘=(4+5)'T
t=(2+3)7
t=01+2)¢
+t=(3+4)-¢

ITo 3ak0HaAM KOMMYTALMHU NEePEeXOHbIe MPOLECCHI OTCYTCTBYIOT B LENSAX, COAEPKALIUX
cJIeAyouIue 3JIeMeHThI:

+ToabKO aKTUBHBIE COMTPOTUBIICHUS

TobKO HHIYKTUBHOCTH

Tonpko eMKOCTH

NHIyKTUBHOCTH U EMKOCTH

Kakoii 13 3Tan0oB He OTHOCUTCH K OCHOBHBIM 3TAallaM pacyeTa IepexoaHOro mpouecca
KJIACCMYECKHUM METOI0M

OrnpezenieHre HE3aBUCUMbBIX HAYaJIbHBIX YCIOBUI

+CocTaBieHue XapaKTEPUCTUUECKOTO YPAaBHEHHUS U ONIPENIEIICHNE €ro KOpHEn
OrnpezenieHne 3aBUCUMBIX HA4YalbHBIX YCIOBHUI

OnpeneneHrue NpUHYKICHHON COCTaBIISIONIEH

B cxeme uMerOT MeCTO HyJIeBble HA4YaJIbHbIE YCJI0BHUS, €CJIM K HA4YaJIy IIePeX0IHOr0 nmpouecca
HENOCPe/JICTBEHHO Nepel KOMMYTalMei:

+Bce Toku U Bce HAPsKEHUsI HAa TACCUBHBIX DJIEMEHTAX CXEMbl PaBHbI HYJIIO

Bce Toku 1 Bce HanpsHKEHMS Ha MACCUBHBIX AJIEMEHTAX CXEMbI HE paBHBI HYJIIO

TosbKO TOKM Ha MaCCUBHBIX AJIIEMEHTAaX CXEMbI pABHbBI HYIIIO

TonbKO HanpsKEeHNs Ha MaCCUBHBIX JIEMEHTAX CXEMbl PABHBI HYIIIO

NHIYyKTUBHOCTH NMOA00HA Pa3pbIBY JIEKTPUUYECKOM 1IeNH B MeCTe €€ BKJIKYEHUSA B MOMEHT
KOMMYTAaIlUM, €CJIU:

Tok B MHAYKTUBHOCTH B MOMEHT KOMMYTAallMd UMEET HEHYJIEBOE 3HAUCHHE
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+ToK B MHAYKTUBHOCTH B MOMEHT KOMMYTAallUl UIMEET HYJIEBOE 3HAUYECHUE

Ecnu nHAYKTUBHOCTB MOJKIIIOYEHA [TOCIIEJOBATEIBHO C EMKOCTBIO

[pyroi oTBeT

ITo 3akony Oma B onepaTopHo#i (popme 1JIs1 yd4acTKa menu, coaep:xamero 3/1C, npu HeHy1eBbIX
HAYaJbHBIX YCJIOBHSAX OIlePATOPHOE H300pasKeHHe TOKA:

+1IpsiMo pONOPLMOHANBHO ONEPATOPHOMY 3HAUEHUIO CyMMBI BceX UCTOUHUKOB DJ[C BETBH U 00paTHO
IIPONOPLUOHAIIBHO ONIEPATOPHOMY COINPOTHUBIICHUIO BCEH CXEMBI

[Ipsimo mponopLrOHATIbHO ONEPATOPHOMY COMPOTHUBIIEHUIO BCEW CXEMbI M 0OpaTHO MPONOPLHUOHAIBHO
OIIEpaTOPHOMY 3HAYEHHIO CyMMBI BceX UCTOYHHMKOB DJ[C BeTBU

[Ipsimo mponopLrOHATIBHO ONEPATOPHOMY 3HAUEHUIO CYyMMBI Becex nctouHukoB J/1C BeTBU 1 oOpaTHO
IIPONOPLUOHAIBHO ONIEPATOPHOM MPOBOJUMOCTH BCEN CXEMBI

[IpsimMo mponopLrOHAIBHO ONEPATOPHON MPOBOJUMOCTH BCEW CXEMBI M 0OPaTHO MPONOPLHOHAIBHO
OIIEpaTOPHOMY 3HAYEHHIO CyMMBI BceX UCTOYHHMKOB DJ[C BETBU

I1o nepBOMy 3aKOHY KOMMYTALMH B JIIO0O0H 3JIEKTPUYECKOH BEeTBH:

Tok (MarHUTHBINA NOTOK), IPOTEKAIOLINI Yepe3 UHAYKTUBHOCTh, B MOMEHT KOMMYTAallUN HE COXpaHseT
3Ha4eHUe, KOTOPOe ObLIO HEMOCPEICTBEHHO Mepe]l KOMMYTaluei

+Tok (MarHUTHBIHN MOTOK), MPOTEKAIOIINI Yepe3 UHAYKTUBHOCTh, B MOMEHT KOMMYTAlLlUU COXpaHseT
3Ha4eHUe, KOTOPOe ObLIO HENMOCPEICTBEHHO Mepe]l KOMMYTaluuei

Hanpsixenue (3apsia) Ha eMKOCTH B MOMEHT KOMMYTAIMH COXPaHsAET 3HaYeHHEe, KOTOpOe ObLIO0
HENOCPEACTBEHHO Mepe]] KOMMYyTalei

HanpsioxeHnue (3apsia) Ha eMKOCTH B MOMEHT KOMMYTAIIMM HE COXpaHseT 3HaueHue, KOTopoe ObLIo
HENOCPEACTBEHHO Mepe]] KOMMYyTale

ITo BTOpOMY 3aKOHY KOMMYTALMH B J11000i1 3J1eKTPUYEeCKOH BeTBU:

Tok (MarHUTHBIN OTOK), MPOTEKAIOLINHN Yepe3 UHAYKTUBHOCTh, B MOMEHT KOMMYTAllUU HE COXPAHSIET
3Ha4YeHUe, KOTOpoe ObUIO HEMOCPEICTBEHHO Nepe]l KOMMYTaluei

Tok (MarHUTHBIN MOTOK), IPOTEKAIOLIMI Yepe3 UHAYKTUBHOCTh, B MOMEHT KOMMYTAllUH COXPaHSIET
3Ha4YeHUe, KOTOpoe ObLIO HEMOCPEICTBEHHO Nepe]l KOMMYTaluei

+Hanpsoxenue (3apsa) Ha EMKOCTH B MOMEHT KOMMYTAllMM COXPaHsET 3HaU€Hue, KOTopoe ObuIo
HENOCPEACTBEHHO Mepel] KOMMYyTaleu

Hanpsokenue (3apsii) Ha €MKOCTH B MOMEHT KOMMYTAIlUK HE COXpaHsET 3HaueHHUEe, KOTOPOe ObLIO0
HENOCPEACTBEHHO Mepe]] KOMMYyTalueu

XapakrepucTuiecKkoe ypaBHeHHE CXeMbI BBITVISAAUT KaK...
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XapaKTepHCTI/I‘{eCKOC YPaBHCHHE CXEMBbI BBITVIAAUT KaK

R1
1
o l.‘z lis

SONNE SR

\_/

1 N R1-R3 _

p-C RI1+R3

1 N R1+R3 _
p-C RI-R3

1 N R1+R3 _
p-C RI+R3
p-L-R1-R3=0
MrHoBeHHOe 3HaYeHHe HATIPSIKEHUSI HA YUYACTKeE JIeKTPUUYECKOi nenu u=(40+30“.f§*sin(wt+30°))

B. Onpenenurs nokaanue BOJbLTMETPA 3JIEKTPOMATHUTHOM CHCTEMbI, MOAKIIOYEHHOI0 K 3TOMY
YYACTKY Lenu

+50 B

70 B

30B

40B

MrHoBeHHOe 3HAYEHHE HATIPSZKEHUS HA YUACTKE JIEKTPUIECKO menu u=(40+30‘i.@*sin(wt+30°))
B. Onpenenuth noka3aHue BOJbLTMETPAa MATHUTOJIEKTPHYECKOI CHCTEMBbI, TOAKIYEHHOT0 K
3TOMY Y4YaCTKY Lenu

50B

70 B

30B
+40 B

MrHoBeHHOe 3HaYeHHe HATIPSKEHUSI HA YUYACTKeE JIeKTPUUYECKOi nenu u=(40+30*.f§*sin(wt+30°))

B. Onpenenurs nokaanue BOJbLTMETPA HHAYKIIMOHHON CHCTEMbI, NOJAKJIIOYEHHOTO K 3TOMY
YYACTKY Lenu

50B

70 B

+30 B

40B

Tabmuna 1.5 — Kpurepuu onieHkr cpopMUpPOBAaHHOCTH KOMITETEHIUI

Kon u naumenoBanue Kpurepun oniernBanus chopMHUpPOBAaHHOCTH KOMIICTCHIIUN
WHAUKATOPA TOCTHXKEHUS (4aCTH KOMIIETEHIINN)
KOMIIETEHIINU Ha 0a30BOM ypOBHE
(4acTH KOMIIETEHIINN) COOTBETCTBYET o1eHke «3auTeHo» 50-100% oT MakcumanpHOro Oasia

CTy,I[CHT CaMOCTOATCIIBHO YMECT paCKJIaAblBaTh NMCPUOJUICCKIUC

L Tcoc HECHHYCOUAaIbHbIC PyHKIUH B psiix Dypbe, yMeeT HaXOAUTh
OcymiecTBisieT . ycounn YHKI PAA YPRe, y A .
MOHHTOPHHT JIEHCTBYIOINE 3HAYCHHSI HECHHYCOUAIBHBIX TOKOB M HAIIPSOKEHUH,
3HACT 3aKOHBI KOMMYTaI_[I/II/I, YBepeHHO YMCCT paCC‘-II/ITBIBaTB
TCXHNYCCKOI'o COCTOSIHUA X
50Dy TOBAHIS MEPEXOHBIC MPOIECCHI KIIACCUYECKUM H OTIEPATOPHBIM METOIAMU;
0
pPYA " CTYJICHT CIIOCOOEH CaMOCTOSITEIIEHO OCYIIECTBIISITH MOHUTOPUHT
HOACTAHINN o TCXHHUYCCKOI'O COCTOSIHUA OGOPYI[OBaHI/ISI HOI[CTaHI_[I/Iﬁ BHGKTpI/I‘-IeCKI/IX
ANEKTPHUECKUX CETEH ceTeit
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Monyas 5. HetuHeiiHbie nemnu

Omnpoc u codeceqoBanmne Mo MOAYJII0 5

Bonpocwt ons onpoca u cobecedosanus:

1. aiiTe onpeaeneHus CleayOIUM MOHITUAM: HeJTUHeHHbIH pesuctop (HP), Henuneiinas
AIIEKTPHYECKAs 1IeTb, CTATHYECKOE COMPOTHBIIEHHUE, U] PepeHInanbHOe CONPOTUBICHHUE.

2. OnpeneneHue ynpasisseMbIX TOKOM, YIIPABIISEMBIX HAPSKECHUEM U HEYTIPABIISAEMBIX
HEJIMHENHBIX PE3UCTOPOB.

3. KauectBeHHo n300pazure BAX HeynpaBiisseMbIX U yIpaBiIseMbIX HEIUHEHHBIX PE3UCTOPOB.

4. N300pa3ute BAX HETUHEWHOTO pe3ncTopa, C OTPUIATENbHBIM Au(depeHnnanbHbIM
COIIPOTHBIICHUEM.

5. MoxeT nu A5 peajgbHbIX HETMHENHBIX PE3UCTOPOB CTATUUECKOE COIIPOTUBIEHHUE OBITH
OTpHULIATEIIBHBIM?

6. B uem 3akitogaeTcs NpensTCTBUE, 3aTPYIHAIOLIEE IPUMEHATh METOJ] KOHTYPHBIX TOKOB UJIU
METO]I y3JIOBBIX IOTEHLIUAJIOB Ul pacyeTa CJI0KHBIX Pa3BETBICHHBIX HEJIMHEHHBIX LieTen?

7. Kak 3aMEHUTbh HECKOJIbKO MapalyIeNbHbIX BETBEH ¢ HEIMHEHHBIMH PE3UCTOPAMU U UCTOUHUKAMHU
O/1C Ha ogHy SKBHBaJIEHTHY10? ONpenenuTe XapakTEpUCTUKH JIEMEHTOB 3KBUBAJICHTHON BETBHU.

8. Dransl pacuera HenuHelHbIX nenen (HL) meronom aAByx y310B.

9. Oranbl pacueta HenuHeHHbIX Henel (HL) MeTonoM SKBUBaJICHTHOTO reHepaTopa.

10. JlaiiTe onpenenenHus B J H @. Kak oHU CBSI3aHBI MEXKIY CO00H U B KAaKUX €IUHHIIAX
BbIpaXkaroTcs?

11. B ueM oTnuune Ha4aIbHOM, OCHOBHOM M O0€3rUCTEPE3UCHON KPUBBIX HAMAarHUUYUBaHUA?

12. YTo MOHUMAIOT MO YaCTHBIM U MPEENIbHBIM LIMKJIAMU, OCTATOYHON MHIYKIUEH,
KO3PLUTUBHOM CUJIOW, MATHUTOMSTKUMU U MarHUTOTBEPIIMU MaTepHaIaMu?

13. Uem dpusndecku oOBICHIIOTCS TIOTepH Ha TrcTepe3nc? Kak ux onpeneinuTs, pacmonaras
netsei rucrepesuca?

14. ChopmynupyiiTe 3aKOH MOJHOTO TOKA.

15. JlaiiTe onpeaeneHue caeay oMM NOHITUSAM: MarHuTHas LEMb, MAarHUTONPOBO/, BETBb
MarHuTHOM 1€NH, MarHUTHBIN TTOTOK, MarHUTHOE HanpsbkeHue, MJIC.

16. Kak onpenenuts Hanpasnenue M/IC?

17. C xaKoi 1esIbI0 CTPEMSTCS BBIIOJIHUTD MAarHUTHYIO 1€Tb C BO3MOKHO MEHBIIIUM BO3yIIHBIM
3a30pom?

18. Kak BbIOMpalOT HalpaBJI€HUE MAaTHUTHBIX IOTOKOB B BETBSIX?

19. Chopmynupyiite nepBbiii U BTOpoii 3akoHbl Kupxroda /it MarHUTHBIX LETei.

20. Ilosicuute, Kak MOCTPOUTH BEOEP-aMIIEPHYIO XapaKTEPUCTUKY y4acTKa LEMH.

21. Ilepeuncnure 3Tamnel pacyeTa MarHUTHOM LIETIEH METOJOM JIBYX Y3JIOB.

22. B yem npuHIMNHAIBEHOE OTJINYNE Peppope30HaHca HAMPSKEHUH U TOKOB OT
COOTBETCTBYIOLINX PE30HAHCOB B JIMHEUHBIX LIETISIX?

23. OOBsSICHUTE CKaYKU TOKA B TIOCJIEIOBATEILHOM CXeMe C MHAYKTUBHOCTBIO CO CTAJIbHBIM
CEPIEYHUKOM U EMKOCTBIO.

24. Bo3MO>XHBI JIU CKa4K{ TOKA B I1OCJIEOBATEIBHON CXEME C HHAYKTUBHOCTBIO CO CTaIbHBIM
CepICYHUKOM U EMKOCTbIO, €CJTH HICTOYHUKOM MUTaHUs cXeMbl OyieT He uctounuk DJ1C, a HCTOUHUK
TOKa?

25. MOKHO 71 0’KHUJ1aTh BOSHUKHOBEHHS CKAYKOB TOKA WJIM HAMPSKEHUS B IAPAJJIEIBHON CXeME C
MHIYKTUBHOCTBIO CO CTAIbHBIM CEPJICYHUKOM U EMKOCTBIO, €CIH Ha BXoje ee Oyaet uctounuk J/1C?

26. JlaiiTe onpenesieHUEe MOHATHN: MHIYKTUBHOCTh PACCEsIHUS, HAMarHUYMBAIOIIUMA TOK, TOK
IIOTEP.

27. CxeMa 3aMEIleHUs U BEKTOpHAs [uarpaMMa HEJTMHEMHOW UHIYKTUBHOM KaTyIIKH.

28. IIpnunHBI TOTEPD B KATYLIKE CO CTATBHBIM CEPACYHUKOM U CIIOCOOBI UX YMEHBIIICHUS.

29. Cxema 3amernieHust TpanchopMaTopa co CTaIbHBIM CEpCIYHUKOM.

30. BekropHas quarpamma TpaHcGopMaTopa co CTATbHBIM CEPACYHUKOM MPU aKTUBHO-EMKOCTHOM
Harpyske.
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Komnbrorepuoe TectupoBanne (TCk)

Bvibepume 00un npasunvHulil 6apuanm omeema u Haxcmume KHONKY «/aneey
Ha pucynke npeacraBjieHbl BOJIbTAMIIEPHbIE XAPAKTEPUCTUKU MPUEMHUKOB, U3 HUX HeJIMHeIHbIe

[ 6 e

B A

30 L 7

0 LA A
JIEMEHTBI 1 2 3 LA
0,B,T
+a, 0
BCE
B, T

DJleKTpUYecKasi elb, y KOTOPOil 3JIeKTPUUYEeCKHE HANPSKEHUS M JJIeKTPUUYEeCKHEe TOKU CBSI3aHbI
APYT ¢ IPYrOM HeJIMHEHHbIMH 3aBUCHMOCTSIMHU, HA3bIBaETCH

+HETMHENHON 2JIEKTPUYECKOU LIETIBIO

CXEMOM 3aMEIICHUS

NIPUHLUIIMATIBHON CXEMOU

JIMHEWHOM JIEKTPUUYECKON LIETIbI0

IIpu 3agaHHOM BOJIBTAMIIEPHOM XapPaKTEePUCTUHKE CTATHYECKOE CONPOTHBJICHHE HEJIMHEHHOT 0
3JIEMEHTA B TOYKE «a» COCTABJISIET

LB

30 ]

L'I/
20
10 /

i
10 15 20 LmA

+20 kOm

20 OMm

30 xOm

100 Om

Eciau conmporuB/ieHHe 3jIeMEHTa 3aBUCUT OT TOKA MJIM NMPHUJI0KEHHOT0 HANPSKEHHsl, TO TAKOH
3JIEMEHT Ha3bIBaeTcs

AKTHUBHBIM

JIMHEHHBIM

+HEJINMHEHHBIM

TMaCCUBHBIM

IIpn mnocienoBaTeJIbHOM COEJMHEHHMHM [IBYX HEJUHEHHBIX 3JJIEMEHTOB BePHO BbIPaKeHUE

Ra(d) L R

L
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Ua(D) Uil
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o
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U=U,()-U,I)
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+U=U,(D+U, (D)
50



/{Ba HenuHeHHBIX 3j1eMeHTa (1 M 2) coeguHeHbl mocienoBatenbHo. HamnpsizkeHue Ha mepBoM
saemenTe 3aaaHo U; =200 B. Yemy paBHO HanpsiKeHHe HA BTOPOM JJIeMeHTe?

0.8|;.A

0,6 o)
04

0,2

» UB
100 200 300 400 500

0
0,6
+50
100
300

/IBa oAMHAKOBBIX HeJUHeHHbIX conporuBjeHusi (BAX Ha puc.) coeamHeHbl NapaJuleJbHO.

Omnpenesuts TOKk I B Hepa3BeTBJECHHOW YaCTH LeENH, €CJIM HaNpsiKeHHe HAa CONPOTHBJICHHUAX
paBno 125 B.
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0.4
/IBa HeJmHelHBIX djieMeHTa (1 U 2) coequHeHbI NapaieabHo. 3axanbl uX BAX M TOk B nepBom
ajiemenTe 1= 0,6 A. Yemy paBeH TOK BTOPOIo 3JjieMeHTa?
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JIBa HequHelHbIX djieMeHTa (1 U 2) coequHeHbl MapaieJbHo. 3aaanbl uXx BAX u Tok B nepBom

sjemente 1= 0,6 A. Yemy paBeH TOK B Hepa3BeTBJICHHON YacTH Henu?
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1.2

+1.8

Enunuueil usMepeHuss MATHUTHOM UHAYKIUU B sBJaseTcs:
A/M

I'n/m

+Tn

B6

MaruuTHo#l HHAYKUIMeH B siBasieTcs BeJMYMHA:

+0.7Tn

0.3-107° B6

8004/ m

1.256-10°Tu/ m

Ennnnueii usMepeHnsi MArHUTHOTO NOTOKAa @ sIBJIsIETCS:
+B06

A/M

I'a/m

Tn

dyH1aMeHTaTIbHbIe YPaBHeHUs1 MaKkcBe1a NPUMEHSIIOTCH IS ONIUCAHMSA:
MH(OPMALIMOHHOTO TPOCTPAHCTBA

MEXaHWYECKUX HANPSHKCHUH

+371€KTPOMarHUTHOTO MOJIs

TCILIOBOT'O IIOJIS

HanpskéHHOCTh MATHUTHOTO MOJISI CBA3aHA ¢ HHAYKIMEH MATHUTHOIO MOJIsI COOTHOIICHUEM:

D=c¢c¢

™

JIEKTPOTEXHNYECKAS CTAJIb SBJISIETCH:

rnapaMarHUTHbIM MaTepUuaIoM

MbE303JIEKTPUYECKUM MaTepHaioM

+(eppoMarHuTHEIM MaTepUAIOM

JMaMarHUTHBIM MaTepUaIoM

OcHoBHasi XapaKTepuCcTHKA (peppOMArHUTHBIX MATEPHAJIOB, KOTOpPasi MPUMeHsIeTCsl IPU pacyeTe
MATHUTHBIX Heneil — 3To:

3aBUCUMOCTh MAarHUTHOTO MOTOKA @ OT HAIPSHKEHHOCTH 3JEKTPUUYECKOTO TOoJIst £

3aBHCHUMOCTh MAarHUTHOW MHAYKIMH B OT HANPSDKEHHOCTH AJIEKTPUYECKOTO MOJIst £

3aBUCUMOCTD HAMPSKEHHOCTH 3JIEKTPUYECKOTO MOt £ OT HANpsKEHHOCTU MarHUTHOTO ot H
+3aBUCUMOCTh MarHUTHOW MHAYKIMHN B 0T HanpskeHHOCTH MarHUTHOTO mosist H

3aBUCHUMOCTh MATHMTHOM MHAYKHUM B 0T HanpsisKeHHOCTH MArHuTHOro moas H,
ONUChIBaeMasi KpuBOii a-0-B-r-0-/1-e-:K-3, HA3bIBAETCH:
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YaCTHOM METIIEN rucTepe3nca

+0CHOBHOU KPUBOM HAMarHUYMBaHUS

IIpEACIIBHON NETIEN THCTEepe3nca

KPUBOW OCTaTOYHON HaMarHM4EeHHOCTH

OCHOBHOI1 MATHUTHBIN IOTOK B 3JIEKTPOTEXHUYECKOM YCTPOMCTBE CO31AETCH:

+TOKOM OOMOTKH, pacoI0KEHHONW Ha (peppOMAarHUTHOM CEpJICYHUKE WM MOCTOSHHBIM MarHUTOM
MAarduTHBIM II0JIEM 3EMIJIN

BUXPCBbBIMU TOKaMH B CCPACTHUKE

SJICKTPHUYCCKUM IIOJIEM MEKBHUTKOBOM €MKOCTHU

MarnuTHas 1uenb B BUJE TOopouaa ¢ MOCTOSAHHBIM MONEPECYHBIM CECUCHUEM S KJ'IaCCI/I(l)]/IIII/IpyeTCH
Kak:

+OIHOPOAHAS HEPA3BETBICHHAA

HEOAHOPOAHASI HECUMMETPUYHAS

OJIHOPOJIHAS Pa3BETBICHHAS

HEOJAHOPOIHASI CHMMETPHYHAS

Eciu npu w#3BeCTHBIX 3HAYEHHM MATHUTHOrO NOTOKa @, reoMeTpUYeCKHMX MNapaMeTpax
MarLuronposoaa /, $ u mapkum craau, Tpedyercsa omnpeneautb Iw (M/C) nHepa3BeTBIeHHOU
MATHHUTHOM IeNH, TO TAKOH THII 3229 HA3bIBAETCH:

3a/1a4a ONpeeICHUs TATOBOTO YCUITUS

3aaa4a pacdy€Ta MarHuTHBIX IMOTCPhb

+npsmas 3aJaya pacuera HEPa3BETBICHHOW MarHUTHOM LeNn

oOparHas 3a/1a4a pacyera Hepa3BETBICHHON MarHUTHOM IETTH

Eciu u3BecTHA BeJIMYMHA HANPSKEHHOCTH MarHuTHoro mojss H u ajamHa cpeaHeil cuiioBoOi
JUHUM [ TpUBeJeHHOW MATHUTHOW HeEeNMU C TMOCTOSIHHBIM TMONMEPeYHBbIM CcedyeHueM S, TO
MAarHUTOABHKYIIAs cuia Iw paBHa:

SN
— I .
TP W |
woOTD ;
LE} E/J
o— i )
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+Iw=HI
H
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[
MarHuTHOe CONPOTHBJICHUE el MOKHO NPeICTABUTHL B BHJE:
s v e
I FE= R 1 P
N HE™
—— i 5
Iw= S
'uOld?ep
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m S
R - St,,
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+R = Lo
M ILlOS

L1l IpuBeIeHHOH MAarHUTHOI ey MarHUTOABUKYILYIO Wy /w B10JIb MATHUTHOM L[eNH MOKHO
NpeacTaBUTh B BUje:

_i A '|\| """"" :
b s |i]?
N Y b
o—oA i [ g
S
=0
Id)ep
I
+ =02
HoS
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w=0—22
Hy
I
Iw=0 -2
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I_IJ'IH HpI/IBeJIeHHOﬁ MATHUTHOM 1leNH B BHIE TOpouJAA C NMNOCTOAHHBIM MMONMEPEYHBIM CCICHUEM S
HaNPAKECHHOCTD MAIrHUTHOIO IMOJISA HpaBHa:

1S
2-w-m-r
IIpn nmoak/IIOYeHHM KATYIIKH CO CTAJBHBIM CepAeYHHKOM K HCTOYHHKY CHHYCOMIAJIbLHOIO
HANIPSIZKeHUs] MATHUTHBIN MOTOK B cepeyHuKe OyaeT:
MIEPUOIUYECKUM HECUHYCONUIATIbHBIM
IIOCTOSIHHBIM

+CUHYCOUIAIIBHBIM

U3MEHATHCSA 10 SKCIIOHEHIMAIbHOMY 3aKOHY

HeiictByromee 3Hayenue I//C B KaTymike €O CTAJbHBIM CEepACYHHKOM OIpeneJsieTcs B
COOTBETCTBHMH C BbIPAKEHUEM:

E=waod

+E =4.44wfD
E=444w0
E=4.44wfB,

Ecan YBCINYUTD AMIVIMTYAY CHHYCOUJIAJIBHOI0 HANPHKCHUA Um Ha KaTymiKke €0 CTaJbHBbBIM

cepIeYHUKOM (CepIeYHNK He HACBILEeH), TO aMILINTY/1a MATHUTHOTO MOTOKA:

HE XBaTaeT JaHHbIX

+yBEITHUUTCS

HE U3MEHUTCS

YMEHBIIIUTCS

Ecau yMeHbIINTH AMIUINTYAY CHHYCOMIAJIBHOIO HampsikeHust U, Ha KaTyllKe €O CTaJbHbIM

CePACYHUKOM, TO aMIVIUTYIa MATHUTHOTO MOTOKA:

YBCIIUYUTCA

HE U3MCHUTCA

+yMeHbH_II/ITCSI

HE XBaTacT JaHHBIX

Ecan npu HeH3MEeHHOI aMILIMTYy/1e Um CHHYCOUIAJBHOI0 HANPHAKCHUHA, INOABOAMMOIO0 K

KaTylIKe, YIAJIUTh U3 Hee (epPpOMATrHUTHBIN CEePACYHHK, TO TOK B KaTylIKe:
HE U3MEHUTCS

YMCHBIIUTCA 00 HYJIA

YMEHBIINUTCA

+yBeHI/I‘{I/ITC$I

B ocHoBY npuHIuna padorsl TpancGopMaTOPa MOJIOKEH:

+3aKO0H JIEKTPOMAarHUTHOW UHAYKLIHUH

3aKOH AmInepa
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npuHumn Jlenua

3akoH [[xxoyns-Jlenua

MarauTonpoBoa TpancopMaTopa BINOJHACTCSH U3 JJIEKTPOTEXHUYECKOH CTAJM JJIs:
+yBEJIIMYCHUSI MATHUTHOM CBSI3H MEXTYy 0OMOTKaMHU

MOBBILIECHUS )KECTKOCTH KOHCTPYKIIMH

yao0cTBa cOopku

YMEHBIIEHUS! eMKOCTHOM CBSI3U MEXy OOMOTKaMH

MarauTonpoBoj yCTpPOiicTBa NEPEeMEHHOI0 TOKAa HAOMPAaeTcd M3 JHMCTOB JIJICKTPOTEXHUYECKOH
CTAJIM C LeJIbIO:

YBEJIMUEHUSI MAarHUTHOM MHYyKIIUU

YMEHBILIEHUSI MAarHUTHOM MHIYKIUU

+3aIKThl OT BUXPEBBIX TOKOB

YCWJICHUS BHEIIHETO MarHUTHOI'O MOJIS

YTo HA pUCYHKe SABJISIETCH OCTATOYHOH MATHUTHON MHIAYKIMEH?
B

VYuactrok OC

+VYyactku BO u OE

VYuactku OC u OF

VYuactrok OE

MarHuTHbIe MaTepUaJbl, 3HAYUTEIHLHO YCHINBAKOIIME BHEIIIHEEe MATHUTHOE 10J1€, HA3bIBAKTCS:
ITapamarnerukamu

+®deppoMarHeTHKaMu

JlnamarnetTukamMmu

JusnekTprukamMmu

BeanunHoii, uMeroIeil pa3MepHOCTb A/M, SIBJISIETCH:

MaruutHsii TOTOK @

+HanpsikenHocTs MaruuTHoro nosist H

HanpsixkeHHOCTD 35ekTprudeckoro noiist B

MaruvtHas nuanykuus B

MdeppoMarHuTHble MaTepHAJIbI MPUHATO Pa3ejJfAiTh HA MATHUTOMATKHE U MAarHUTOTBep/bIe IO
BeJINYUHE:

VY 1enbHOTr0 3JIEKTPUYECKOTO COIPOTUBIIEHUS

+KospuurtusHoii cuinsl He

Nunykuun HackieHus By

OcraTouHoi UHAYKIUU B,

K ¢eppoMarHuTHBIM MaTepraaaM OTHOCUTCS:

AnroMuHUN

DIJIEKTPOTEXHUYECKAST ME/Ib

+21eKTpOTeXHUYECKAsI CTAIb

Uyryn

MarHutoTBepable MATEPUAJIBI HCIOJB3YIOTCS JIS U3TOTOBJICHUS:
CepieuHUKOB AJIEKTPOMArHUTOB
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ITosroCHBIX HAKOHEYHUKOB F€HEPATOPOB

+IIoCcTOSHHBIX MAarHUTOB

KopoTKk03aMKHYTBIX BUTKOB

Ha pucynke KoapunBTanoﬁ CHJION HA3BLIBAETCH YYACTOK:

OB

+0C

OE

CD

IoHsiTHE KKOIPUUTHBHA) CHJIA O3HAYAECT:

«Omnepexaroriasi»

«OTtcTaroniaa»

+«3aaepkuBaroniasn»

«Pa3zmaranmamBaromnias

MarsauTHasi NIOCTOSTHHASI PEACTABJIAET CO00 MATHUTHYI0 NIPOHMLAEMOCTh:

KobGanbTa

Huxens

Keneza

+Bakyyma

BoabTamnepHasi XapaKTepUCTHK HEJIUHEHHOI0 3JIeMEHTA MOKeT ObITh:

MoHoTOHHast

VYnpasnsieMasi TOKOM

VYipasnseMas HalpsyKEHUEM

+Bce oTBEeTHI BEpHBI

CraTn4ecKMMM XapaKTePUCTHKAMHU HEJIMHEIHOT0 3J1eMEHTA HA3bIBAIOT XaPAKTEPUCTUKM:
+B KkoTOpbIX Kaxkgas Touka MAAE€T 3HAYEHUE IOCTOSHHOIO HAMNPSIKEHUS MPU COOTBETCTBYIOIEM
3HAQYE€HHUH MMOCTOSTHHOTO TOKa

B kotopeix He Kaxmas Touka Ma€T 3HAYEHHWE MOCTOSHHOTO HAIpPSDKEHUS TMPH COOTBETCTBYIOIIEM
3HAUYEHHUH MTOCTOSTHHOTO TOKa

B xoropbix kaxkgas Touka NAET JBa 3HAYEHUSl MOCTOSHHOTO HAIpPSHKEHUs MPU COOTBETCTBYIOIIEM
3HAYEHHUH TMOCTOSTHHOTO TOKA

Her BepHoro oteera

CraTtuyeckue CONPOTUBJIEHUS] M IPOBOAUMOCTH. ..

+Bcera nojaoxXuTeabHbI

Bceraa orpuniatenbHbl

MoryT OBITh U TIOJIOKUTENBHBI, U OTPUIIATEIIbHBI

Bce oTBeTsI BepHBI

JAuddepennuajbHbie CONPOTUBICHUSA U IPOBOAUMOCTH. ..

Bcerna nonoxuTenbHb

Bcerna orpunarenbHbl

+MoryT OBbITh U MOJOKUTETBHBI, U OTPHUIIATECIIHHBI

Bce oTBeThl BepHBI

JAMHAMHYECKHUMH XapaKTePUCTUKAMYU HEJTUHEHHOT0 3JIEMEHTA HA3BIBAIOT XapPAKTEPUCTHKH. ..
+Jlarommue cBsi3b MKy HAPSDKCHUEM M TOKOM IPU JOCTATOYHO OBICTPHIX U3MEHEHHUSX TOKA
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ﬂaIOH_II/Ie CBA3b MCXKY HAIIPSZKCHUCM U TOKOM IPU JOCTATOUYHO MCAJICHHBIX U3MCHCHUAX TOKA
I[amnme CBA3b MCXKY HAIPSHXKCHUCM U TOKOM IIPU HCU3MCHHOM TOKE
Bce orBeThI BCPHBI

| 4

U1 yu2) 1)

ab+ac=ad

v

Ha pucynke
Her otsera
+Pacuet nenu ¢ nocaen0BaTENbHBIM COEJUHEHUEM H.J.
Pacyer nenu ¢ mapajuienbHbIM COCIUHEHUEM H.D.
Kakoii-to rpaduk

npeacTaBJieH

Tabmuma 1.6 — Kpurepuu oneHku copMUpPOBAaHHOCTH KOMITETEHIUI

Kpurepun onennBanus chopMupoBaHHOCTH KOMIIETEHIH

Kox n HaumMeHoBaHue
(4acT KOMITETCHIIHH )

HHAUKATOpa NOCTHXKCHUA
Ha 6a30BOM ypOBHE

KOMIICTCHII U

COOTBETCTBYET OIEHKE «3a4TCHOY
(9acTH KOMIICTEHIIHH )

50-100% ot MakcuMaabpHOTO Oajuia

CryneHT pa3bupaercsi B HeTMHEHHBIX 3JIEMEHTaX 3JEKTPUYECKUX
LIETIEH, YMEET COCTABUTh CUCTEMY HEJIMHEWHBIX YPAaBHEHHUU

NT-11ikoc-1 o N
Oc {[ueCT;JCmeT AIIEKTPUYECKON LIENH, 3HACT MarHUTHBIE CBOWCTBA BELIECTBA, MOXKET
MZHHTO _— IIPOBECTH AHAIOTHIO MEXKY dJIEKTPUYECKON U MAarHUTHOW LIETIBIO,
p 3HAaeT OCHOBHBIEC 3aKOHBI MArHUTHBIX LIETIEW TOCTOSHHOTO TOKA, 3HAKOM
TEXHUYECKOTO COCTOSTHUS
0GOPY TOBAHUS C siBIIeHHEM (heppOpe30HAHCa, YMEET CTPOUTH BEKTOPHBIC AHATPAMMBI
Py . KaTyIIKU ¢ (peppOMAarHUTHBIM CEpJCUHUKOM U TpaHc(opmarTopa ¢
MOCTaHIUI

(beppOMarHuTHHIM CEPJICYHUKOM; CTYACHT CIIOCOOEH CaMOCTOATEILHO
OCYUIECTBIIATh MOHUTOPUHT TEXHUYECKOTO COCTOSIHUSL 000pYyA0BaHUS
MOJCTaHIINI JIEKTPUUECKUX CETEN

AIEKTPUUECKUX CETEU
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Moayanb 6. Teopusi 3JieKTPOMATHUTHOTO MOJIsI

Onpoc u cobeceqoBanme Mo Moay.Jaio 6

Bonpocut ons onpoca u cobeceoosanus:

1. OnpeneneHue 3MEKTPOCTATUIECKOTO MOJIsA. Y paBHEHUE 3JIEKTPOCTATUKY.
2. Ou3NUECKUil CMBICTT HAMTPSDKEHHOCTH U TIOTEHIIAAA AJIEKTPOCTATUIECKOTO 1MoJist. TOYHOCTh
OTIpeJIeJICHUS TOTCHITUAIA.

. CBs3b M@Ky HANIPSHKEHHOCTBIO £ M MMOTEHITHAIOM [ .

. YcoBHe NOTEHIMATbHOCTH TOJISL.

. Onpeenenne CHUIIOBOM JIMHUH U SKBUIIOTCHIINAIBHON MOBEPXHOCTH.

. IcTOYHMKHN BEKTOpa MHAYKIIUHU 3JICKTPOCTATHUECKOTO MOJISI.

. IloHsiTHE KapTHHBI TOJIS.

. OTnuune cBOOOIHBIX 3apsiiOB OT CBS3aHHBIX.

9. SIBneHne >NMEKTPOCTATUIECKON WHIYKIIUH.

10. [onspu3anus U BEKTOP MOJISPU3ALINH.

03N L AW

11. OcHoBaHue 1151 BBEJICHUS BEKTOPA UHIYKIIMH SJICKTPUIECKOTO TTOJIS D.
12. Teopema I'aycca.

13. Cmbicn NOHATHUS TPAUEHTA.

14. ®uznyeckoe TOJIKOBAHHUE TUBEPIEHIINH.

15. IloBenenue BekTopoB D U E Ipu nepexope 4epes rpaHully AByX ITUAIEKTPUKOB.

16. Teopema eTMHCTBEHHOCTH PEIICHUS 3a71a4 SJICKTPOCTATUKH.

17. Tlone 3apspKeHHOM OCH M KOAKCHaTIbHOTO Kabess.

18. Tlone nByX 3apsyKEHHBIX OCEH.

19. [lone nByXIpOBOJHOM JIMHUU.

20. ITone 3apsKEHHOTO OTpE3Ka.

21. MeTton 3epKallbHbIX U300paXKEeHHIA.

22. TloTeHIMaIbHBIE M eMKOCTHBIE KOA(PHUIIMEHTHI, YaCTHYHBIE €MKOCTH.

23. Meropa pa3neneHus NepeMEHHbIX.

24. 1lenp TpaHCNIO3ULIMU POBOIOB TpeX(ha3HOM JTMHUY.

25. BiusiHue TpaHCHO3ULIMHU POBOOB TpeX(pa3HOM JTMHUM Ha MOTEHLIUAIbHbBIE KO3()PULIUEHTHI.
26. Ilonatue cTOpoHHEN HAPSKEHHOCTH MOJIS.

27. 3akod Oma 1 000011IeHHBIN 3aKk0H OMa.

28. BekTop MI0THOCTH TOKA.

29. TloBereHuE BEKTOPOB HANPSHKEHHOCTH U IUNIOTHOCTH TOKA Ha TPaHULIE pa3zesia cpell C pa3InyHbIMU
YAEIbHBIMH ITPOBOJUMOCTSIMHU.

30. YpaBHeHue noJist NOCTOSIHHOTO TOKA B IPOBOJAIIEH Cpelie.

31. AHanorus 3JIeKTPUYECKOTO IMOJI TOCTOSHHBIX TOKOB U 3JIEKTPOCTATUYECKOTO TOJIS.

31. MoaenupoBaHHe IEKTPOCTATUYECKOTO OIS [TOJIEM MTOCTOSIHHOTO TOKA.

32. Bo3MOHOCTb HUCITIOJIb30BAHUS PEILICHUS 3a]]a4 AIEKTPOCTATUKH JUIsl pELICHUs 3a/1a4 B 110J1€
MPOBOJIAIIEH CPEeIbl.

33. CompoTuBIIeHHE MOTYCPEPUUESCKOTO 3a3EMIIUTETIS.

34. ConpoTHBIIEHNE AIUHHOTO LIUIMHAPUIECKOTO 3a3€MIIUTEISL.

35. YpaBHEHUsI MArHUTHOTO TIOJISI TIOCTOSTHHBIX TOKOB.

36. ®uU3MYECKUIi CMBICT BEKTOPOB B, J, H.

37. TonkoBaHUE TOHATHS «POTOPH.

38. YcnoBue, onpeaenoliee BUXPEBOE MoJIe.

39. HenpepbIBHOCTD JTUHUN UHAYKIIUA MAarHUTHOTO TIOJIS.

40. IMoBeenue BeKTOpoB B n H IpU TIepexo/ie Yepe3 rpaHully pasjiena cpell ¢ pa3iIudHbIMU | .
41. YcnoBus UCOIb30BaHUS MOHATHUS CKAISIPHOIO MarHUTHOTO MOTEHIIMANIA.

8. IToHsTHE «ITOTOK BEKTOpa UHAYKLIUU MArHUTHOTO MOJIS.

42. ToyHOCTh ONpeAeneHus] BEKTOPHOTO MOTEHIMala MArHUTHOTO TTOJISL.

43. BekTOpHBII MOTEHIIMAT MATHUTHOTO MOJIS.
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44, HCOHpe,Z[eJ'IeHHOCTB OMPEACIICHUS BCKTOPHOI'O TOTCHIIUAJIA.

45. Tlpuunna tpeboBanus div A =0 11 BEKTOPHOTO NOTEHIIUANA.

46. YpaBHeHHUE AJIs ONIPEACIICHUSI BEKTOPHOTO IIOTEHIMAIIA.

47. BelpaxxeHH€ IMOTOKAa BEKTOpPA MHIyKLUU MarHUTHOTO I0JIS Yepe3 BEKTOPHBIA MOTEHIINA.
48. Belpa)xeHHe SHEPTUU MarHUTHOTO I10JIsI YEPE3 BEKTOPHBIN MOTCHIIUAIL.

49. BpluncieHre HHAYKTUBHOCTU M B3aUMHOM MHIYKTUBHOCTH TOHKHX IIPOBOJIOB.

50. HampsixeHrie Ha IpOBOIaX TPEXMPOBOIHON Tpex(a3HON JIUHUU.

51. BrnusiHre TpaHCTIO3UIIUH MTPOBOIOB TpeX(ha3HOM JTMHUN HAa B3aUMHBIC UHTyKTHBHOCTH.
53. YcioBus BBeIeHUs MOHATHS SKBUBAJIEHTHON MHYKTUBHOCTH IPOBOJia TpeX(ha3HOU JIMHUM.
54. TloTok BEeKTOpa MHAYKIIMM MarHUTHOTO TOJIS.

55. YpaBHenus MakcBesia B MHTETpajibHOU (opMme.

56. ATpuOyThl 371€KTPOMArHUTHOTO MOJIsI, IPUCYLIHUE MATEPHH.

57. IIpuHIUIT HEPEPBIBHOCTH MOJHOT'O TOKA.

58. 3akoH coxpaHEeHHSs 3apsijia U IepBoe ypaBHeHHEe MakcBea.

59. 3aMKHYTOCTb JIMHUA MarHUTHON MHyKLIMU U BTOPOE ypaBHeHUE Makcseia.

60. YpaBaenus Makcgesuia B nuddepeHnuansHon popme.

61. OOBACHUTH 3HaK KMMHYC» BO BTOPOM ypaBHEHUH MakcBeuia.

62. CBsi3b 3aKOHA HJIEKTPOMArHUTHON MHAYKIIMHU U 3akoHa JleHna.

63. Teopema YmoBa-IloitHTHHrA.

64. Cmbicn BekTopa YMmoBa-IloitHTHHTA.

Komnbrorepnoe tectupoBanue (TCk)

Buvibepume ooun npasunvhvlii apuanm omeema u Hadxcmume KHONKY «/aneey

YemMm co3naercs 2JIEKTPOCTATHYECKOE MOJ1e?

+COBOKYITHOCTBIO 3JIEKTPUUECKUX 3aPsII0B, HETIOABM)KHBIX B IPOCTPAHCTBE 110 OTHOLLEHUIO K
HaOJII0AaTeN0 U HEU3MEHHBIX BO BPEMEHHU

COBOKYIHOCTBIO IEKTPUUYECKUX 3aPAT0B, TOJABUKHBIX B IPOCTPAHCTBE 110 OTHOLIEHUIO K
HaOJII0AaTENI0 U HEU3MEHHBIX BO BPEMEHHU

COBOKYIHOCTBIO JIEKTPUYECKUX 3aPSA0B, HEMOABUKHBIX B IIPOCTPAHCTBE IO OTHOLIEHUIO K
HaOJII0AaTeNt0, X 3HAYEHUE MOXKET U3MEHSThCS BO BpEMEHU

Bce oTBeTsI BepHBI

®opmyaa, Bipakawmas 3akoH Kyona:

__94,
4re,R’

+F — qlqz
4re,R’

-1
4re,R’

i

B kakux exuHunax usmepsiercs cuiia Kynaona?

Mertp

Awmnep

+HproToH

BosT

OcCHOBHBIE BeJINYNHBI, KOTOPBIMH XapaKTepHu3yeTcs 3J1eKTPOCTaTHYeCKOoe ToJie:
HanpsixeHHOCTD

ITorenmman

+(0O0a BapuaHTa BEpHBI

O6a BapuaHTa HEBEPHBI

dopmy.ia, M0 KOTOPO# OnpeiessieTCss HANPS)KEHHOCTh M0JIs1 B JaHHOH TOYKe:
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B yem u3MepsieTcss HANPSAKEHHOCTb 3JIEKTPOCTATHYECKOTO 1MOJIst?

A/m

+B/™m

M/C

H*m

Ecau noJsie co3naercss HECKOJIbKUMU 3apsAIaMHu, TO...

+E=E +E,+E +...

E=E -E, -E,-..

E=E -E,-E,—..

Her mpaBunbsHOTO 0TBETA

DJIEKTpHYECKOoe MmoJie — MoJIe. ..

Buxpesoe

ConenounnansHoe

+lloTeHManbLHOE

Bce oTBeTsI BepHBI

B noreHumnanbHOM movie...

+Pa3HOCTh MOTEHIIMAIOB MEK/Ty UCXOAHOM U KOHEUYHON TOYKAMH IMTYTH 3aBUCUT TOJIBKO OT TOJIOKEHUS
3TUX TOYEK U HE 3aBUCHUT OT ITyTH, 10 KOTOPOMY IIPOUCXOIUIIO MEPEMEILICHNUE U3 UCXOAHOU TOUKHU B
KOHEUYHYIO TOUKY

Pa3HoCTh NOTEHIMATIOB MEXAY NCXOTHOM U KOHEYHOM TOYKAMHU ITyTH 3aBUCHUT OT MOJIOKEHUS ITUX
TOYEK U OT IyTH, IO KOTOPOMY ITPOUCXOAMIIO IEPEMEIICHUE U3 UCXOJHON TOYKU B KOHEUHYIO TOUKY
Pa3HOCTh MOTEHIIMATIOB MEXAY NCXOIHOM U KOHEYHOW TOYKAMHU ITyTH HE 3aBHCHUT OT MOJIOXKEHUS ITUX
TOYEK, a 3aBUCHUT OT IYTH, [10 KOTOPOMY MPOUCXOJIAIIO MEPEMELIEHUE U3 UCXOJIHON TOUKH B KOHEUHYIO
TOYKY

Pa3HocTh MOTEHLIMANIOB 3aBUCUT TOJBKO OT BEJIMUMHBI 3PS 0B

CuioBasi JIMHUS MOJIA — ITO...

MpbICIeHHO MTpOBEACHHAs B MOJI€ TUHUS, HAUMHAIOLIASACA Ha OTPULIATENILHO 3aPSXKEHHOM Tele U
OKaHYMBAOIIASICS HA MOJIOKUTEIIBHO 3apSKEHHOM Telle

+MpbICIeHHO NPOBEECHHAS B M0JI€ JIMHUS, HAYMHAIOIIASCS Ha MOJOKUTEIBHO 3apPSAKEHHOM Telle U
OKaHYMBAOIIASICS HA OTPULIATEIBHO 3aPSHKEHHOM Telle

Bo3MmosxHbI 00a BapuaHTa

O06a BapuaHTa HEBEPHBI

Yro moHUMAaeTCsi MO IKBUNOTEHIMAJILHONH MOBEPXHOCTHIO?

COBOKYITHOCTbh TOYEK MOJISI, UMEIOIIMUX Pa3HbII NOTEHIINAI

+COBOKYITHOCTb TOUYEK IOJIsI, UMEIOIUX OJJMHAKOBBINA MOTEHIHA

COBOKYITHOCTbh TOYEK TOJIsI, UMEIOIIMX OJHOI0 3HaKa MOTEHIMA

COBOKYMHOCTB TOYEK TOJIsl, HMEIOIINX JIF000H MOTEHITHAI

Yto noHnMaeTcs Mo rpaiMeHTOM CKAJAPHON PpyHKIuu?

+CKOpPOCTh M3MEHEHHUSI CKAIIAPHON (DYHKIINH, B3ATYIO B HAMPABICHUH €€ HAaUOOJIBIIIEr0 BO3PACTAHUS
CKopocTh U3MEHEHUS CKaISPHON (PYHKIIMH, B3STYIO B HAlIPaBJICHUU €€ HAMMEHbIIEro BO3pacTaHus
CKOpoCTh U3MEHEHUS CKAJSPHON (PYHKITUH, B3SATYIO B IIOOOM HaIpaBJICHUU

Her BepHoro otsera
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Kakoii 0ykBoii 0003Ha4YaeTCsi HANPAKEHHOCTH 3JIeKTPUYECKOro noJjsi?

H

M

+E

U

Kakoii OykBoii 0003Ha4aeTcs HANPSAKEHHOCTh MATHUTHOTO 10JIsA?

+H

M

E

U

Kaxkue 3apsiabl Ha3pIBalOT cBOOOAHBIMU?

+3ap;[m)1, KOTOPBIC IO I[@flCTBI/ICM CHWJI IIOJIA MOTYT CBO6OI[HO nepeMeniaTbCAa B BEICCTBE, UX
IIEPEMEILEHUE HE OTPAaHUYNBAETCSI BHY TPUMOJIEKYJISIPHBIMH CHIIaMHU

3ap;[zu,1, KOTOPLIC IO I[CflCTBHGM CHJI IOJIA HE MOT'YT CBO6OI[HO NnepeMemaTbCs B BEIICCTBE, UX
IIEPEMEILEHUE HE OTPAaHUUNBAETCS BHY TPUMOJIEKYJISIPHBIMH CHIIaMHU

3apﬂzu,1, KOTOPLIC IO I[CﬁCTBHGM CHJI IOJIA HE MOT'YT CBO6OI[HO nepeMemaTbCs B BEIIECTBE, UX
NIEPEMEILEHUE OIPAaHNYMBAECTCS] BHY TPUMOJIEKYJIIPHBIMUA CHUIIAMH

3ap$[zu)1, KOTOPLIC 110 ILGﬁCTBI/IeM CHJI IOJIA MOT'YT CBO6OILHO nepemMemaThbCsa B BEIIECTBE, UX
NIEPEMEILEHUE OIPAaHNYMBAECTCSI BHY TPUMOJIEKYJIIPHBIMUA CHUJIAMH

Kakmue 3apsiabl Ha3bIBalOT CBA3AHHBIMH ?

3apsapl, HE BXOASIINE B COCTAB BELIECTBA U YACPKUBAEMbBIE B ONPEACIECHHBIX MOT0XKEHHUAX
BHYTPUMOJIEKYJIIPHBIMU CUIaMU

+3apsizibl, BXOJAILIME B COCTaB BEIIECTBA U YIEPKUBAEMBIE B OIIPEIEICHHBIX MOJIOKEHUAX
BHYTPUMOJIEKYJIIPHBIMUA CUIaMU

3apsapl, BXOJALIME B COCTAB BEIIECTBA U HE YAECPKUBACMBIE B ONPEACIECHHBIX MOJIO0KEHHUIX
BHYTPUMOJIEKYJIAPHBIMU CUIaMU

Her BepHoro orsera

Kak nHauye Ha3bIBAIOT BEKTOP JIEKTPHYCCKON HHAYKIIUH ?

+DJIeKTPUYECKOTO CMELICHHUS

DNEKTPUUECKOTO HAMPSKEHUS

DNEKTPUUYECKOTO OCBELICHUS

DNEeKTPUYECKOro MOTEHIIhaa

Kakoii 0ykBoii 0003Ha4YaeTCsi BEKTOP 3JIEKTPUYECKOH HHIYKIIUM?

M

+D

P

E

Teopema I'aycca B mHTErpajibHOM (hopme:

fuds =3 q,.,.;
jﬁ?dﬁ = e
§;JdE =D Qewus
;[)dE =1

Teopema I'aycca B 1uppepenuuaasnoi popme:

+divD=p,, .

§Dds =34,
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§Ud§ = cheoﬁ

divD=FE_ .

B kakux equHUIaX U3MepsieTcsl 00beMHAasl IVIOTHOCTD 3apsiaa?
Ki/m?

+Ko/m?

Ki/m

Kn/m*

B kakux equHMIaX U3MepseTCs JUMHEHHAs IVIOTHOCTD 3apsaa?
Kin/m?

Ki/m®

+Kn/m

K/m*

B kakux equHUIIaX U3MePsieTCs MOBEPXHOCTHAs IUIOTHOCTH 3apsiga?
+Ko/m?

Ki/m®

Ki/m

Kn/m*

Kakoe BbIpa:keHHe cripaBeJHBO I NOTEHINATbHOIO 1M0Jis1?

+rotE =0

divE =0

gradE =0

rotE =1

Kakoe BbIpaxeHne cnipaBeJInBoO VISl BUXPEBOI'0 MOJisi?
rotB =0

+divB =0

gradB =0

rotE =1

Kakue rpaHu4HbIe YCI0BHS BBINOJHAIOTCS HA TPAHUIIE POBO/SIIEE TEJIO-AUIIEKTPUK?
+OTCYTCTBYET TaHT'€HIIMAJIbHAs COCTABJISIOIIAs HAPSHKEHHOCTH T10JIs

[TpucyTcTBYeT TaHTeHIMATBHAS COCTABIISIONIAS HAPSHKEHHOCTH TIOJIS

O0a BapuaHTa BEpHbI

O6a BapuaHTa HEBEPHBI

Kakue rpanu4Hble YCJIOBUS BBINOJTHSIOTCS HA IPaAHUIE THIJIEKTPUK-TNIEKTPUK?
OTcyTCTBYET TaHTe€HIMATIbHAS COCTABIIAIONIAS HAMIPSHKEHHOCTH OIS

+PaBHBI TaHreHIMAIBEHBIE COCTABIISAIONINE HAPSHKEHHOCTH TIOJIS

HepaBHbI TaHTeHIMATIBHBIE COCTABIISIONINE HAMIPSHKEHHOCTH TTOJIS

TanreHnmanbHas COCTaBISIONIAS HAPSHKEHHOCTH TOJIS PaBHBI OECKOHEYHOCTH

Kakue rpaHu4HbI€ YCI0BHS BBINMOJHSIOTCS HA TPAHUIE ANYIEKTPUK-TUIIEKTPUK?
PaBHBI TaHreHIMAIBHBIE COCTABIISIONINE HAPSHKEHHOCTH TIOJIS

PaBHBI HOpMaNTBHBIE COCTABIISIONINE DIIEKTPUIECKON HHIYKIIUU

+0O06a BapraHTa BEepHbI

O06a BapuaHTa HEBEPHBI

®opmya ISl onpeesieHUs eMKOCTH MeKIY ABYMS TeJlaMu:

+C:2
U

)
I
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C=

C=

C= I~

B kakux equHMIIaX U3MEPSAETCH eMKOCTh?

A

+®

B

Kn

®opmyJia CBA3HM HANPSKEHHOCTH 3JIEKTPHYECKOr0 MOJIs M MOTEHIHAJIA:
+E =—gradp

E = grade

E= rotp

E =divp

DJIEKTPOMATHUTHOE T0JIe — 3TO:

+Bun Matepuu, onpeaensomuiicss 1ByMs BEKTOPHBIMU BEIMUNHAMU, KOTOPBIE XapaKTEPU3YIOT
NEKTPUYECKOE U MAarHUTHOE T10JISI U PA3IMYAIOTCs BO3JEHCTBUEM Ha 3apsj] HENIOABM)KHBIN MU
JBHOKYILIHICS B MOJIE

Bun matepun, onpenensonuiics 1ByMs CKaJIsIpHBIMHU BEINYMHAMU, KOTOPBIE XapaKTEpU3yIOT
ANEKTPUYECKOE U MAarHUTHOE TOJISI U Pa3IMYalOTCsl BO3JCHCTBUEM Ha 3apsij] HETIOABMKHBIN MU
JBYOKYLIUICS B 110JIE

Bun matepuu, onpenenstonuiicst 1ByMsi BEKTOPHBIMH BEIMYMHAMM, KOTOPBIE XapaKTEPU3yIOT
NEKTPUYECKOE U MArHUTHOE I10JIsI, HO HUYEM HE Pa3InydaroTcs

Her BepHoOTro oTBETa

DJIeKTpuYecKoe 1moJie NposiBJIsAeTCs:

+Bo3aelicTBreM Ha HEMOABUKHBIN 3apsiz (3apsHKEHHYIO YaCTHUILY ) € CHIION MPONOPLMOHAIBHOM 3apsiy
BosneiicTBuem Ha MOJBMKHBIN 3apsil (3apsKEHHYIO YaCTHUILy) C CUJION MPOMOPLUOHAIBHOM 3apsiny
BoznelicTBueM Ha HEMOABMKHBIH 3apsi] (3apsHKEHHYI0 YaCcTHUILY) € CHIIOM 00paTHO MPONoOpLHOHAIBHOMN
3apsany

BoszeiicTBuemM Ha IOABMKHBIN 3apsi (3apsHKCHHYIO YaCTHILY ) C CHIIONH 00paTHO MPOIOPLIHUOHATBHOM
3apsany

BekTop HANPSIZKEeHHOCTH YJIEKTPHYECKOI0 IOJIs:

+UucneHHo paBeH cuile, NEHCTBYIOIIEH HAa €IMHUYHBIN 3apsijl, TOMEIEHHBIA B JaHHYIO TOUKY IOJIS
YucieHHO paBeH Culle, ISHCTBYIOIEH Ha JTF000H 3apsi, MOMENICHHBIN B JaHHYIO TOUKY ITOJIS
YucieHHO paBeH cuile, IeHCTBYIONIeH Ha €JUHUYHBIHN 3apsi]], TOMEUICHHBIN B 1I00YI0 TOUKY MOJIS
Bce oTBeTsI BepHBI

JIuHMeld HANPSAKEHHOCTH (MHAYKIMHU), HA3bIBACTCS JIUHUSA:

+KacarenpHas, K KOTOPOH B Ka)K01 TOYKE COBMA/Ia€T C HAIIPaBJICHUEM BEKTOPA HANPSHKEHHOCTH
(MHIYKIIUN)

Cekymiasi, K KOTOpOH B KaX/101 TOUKE COBMAJAET C HAIIPABJIEHUEM BEKTOPa HAIPSKEHHOCTH
(MHIyKIIUN)

O0a oTBeTa BepHBI

Her BepHoOro oreera

ABJsiercs M 3JIEKTPOMATHUTHOE I10J1€ HOCHTEeJIeM dHeprumn?

Her

+/la

Takux NaHHBIX HET

[Tons He cymecTByeT

ITepBoe ypaBHenue IMII (3aKOH MOJIHOI0 TOKA) YCTAHABJIUBACT CBA3b MEXKIY...

+ DIeKTpUYECKUM TOKOM U HAIIPSDKEHHOCTHEO MArHUTHOTO I10JIS

DNEKTPUYECKUM TOKOM U HaIPSYKEHHOCTBIO AJIEKTPHYECKOTO MO
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DAEKTPUUECKUM TOKOM 3JIEKTPUUYECKOTO MO ¥ HAMPSHKEHHOCTHIO MATHUTHOTO TTOJIS
DNEeKTPUYECKUM TOKOM MAarHUTHOTO TIOJISl M HANPSHKEHHOCTHIO AJIEKTPHYECKOTO TIOJIS
DJIeKTpPOCTATHYeCKoe 10JIe — 3TO:

+ITose HEeMmOABMKHBIX 3aPSI0B MIPH OTCYTCTBUH JICKTPUICCKUX TOKOB U MArHUTHBIX TIOJICH
(HaMarHUYCHHBIX TEIT)

[ToJte MOBHIKHBIX 3aPSIIOB TIPH OTCYTCTBUU JIEKTPUUCSCKUX TOKOB M MAarHUTHBIX TIOJIEH
(HaMarHUYCHHBIX TEJT)

[ToJte HEMOABMKHBIX 3aPSIIOB IPHU HATHYUH JIEKTPUYCSCKUX TOKOB U MATHUTHBIX TIOJIEH
(HaMarHUYCHHBIX TEJT)

[ToJte MOMBMIKHBIX 3aPsIIOB P HATHYUH JICKTPUIESCKUX TOKOB U MATHUTHBIX TIOJIeH (HAMarHMYEeHHBIX
TEN)

Ycaosue rot E=0 cBuaeTeabCTBYET, YTO...

+DNeKTpocTaTYecKoe MmoJjie UMeeT 0e3BUXPEBOM XapaKTep

DNEeKTPOCTATHYECKOE TI0JIE UMEET BUXPEBOU XapaKkTep

Her Takoro ycnoBus

Her BepHOTrO OTBETA

IToJie HA3BIBAIOT MOTEHINAIBLHBIM, €CJIHU:

+PoTOp HanpsHKEHHOCTH TOJISI PABEH HYJITIO

PoTop HanpsKeHHOCTH MOJIsI HE PaBeH HYJIIO

Potop HanpsKEHHOCTH MO PaBEH EAUHUIIE

Hert BepHoro otBera

JIMHMYU HATIPSIZKEHHOCTH MOJIA ...

+HopmanbeHbl K MOBEPXHOCTSIM PaBHOTO MOTEHIMAIA

[eprieHAUKYISAPHBI K TOBEPXHOCTSIM PAaBHOTO TIOTEHIIHAIA

TanreHuanbHBI K TOBEPXHOCTSIM PaBHOTO MOTEHIMANA

Her BepHoOTrO OoTBETa

JL1s1 32U ThHI 3JIEKTPOU3MEPHUTEIbHBIX MPUOOPOB OT BIAUSIHUS MOCTOPOHHUX MATHUTHBIX MOJIei:
+HMX cucTeMbl MOMENAI0T B MACCHUBHBIE 3aMKHYTBIC HIIM TIOYTH 3aMKHYThIE 000JIOUKH U3
(dbeppoMarHuTHOrO MaTepuana

WX cucteMbl MOMENIar0T B MACCUBHBIE 3aMKHYTHIE MJIH ITOYTH 3aMKHYThIE 000JI0YKH U3 JUAMarHUTHOTO
MaTtepuana

WX cucteMbl MOMENIal0T B MACCUBHBIC 3aMKHYTHIE MJIH MTOYTH 3aMKHYTBIE 000JI0YKH 13
MapamMarHuTHOTO MaTepuana

Bce oTBeTsI BepHBI

MarHuTHBIMH YKPAaHAMH HA3bIBAIOT:

+0060104KH U3 heppOMarHUTHOTO MaTepraa

O060104YKH U3 TapaMarHUTHOTO MaTepuana

O060J104KM U3 AMAMAarHUTHOTO MaTepHuasa

Bce oTBeThl BepHbI

SIBjieHue MOBePXHOCTHOTO 3¢ deKTa 00bACHAETCH. ..

+3aTyxaHueM 3J€KTPOMAarHUTHOTO TOJISl PY MPOHUKHOBEHUH B IITyOb MPOBOJIHUKA
YcuneHneM 3IIeKTPOMAarHUTHOTO TOJISE TPU MPOHUKHOBEHUH B TITyOb MMPOBOHUKA
3aTyxaHHeM 3JIEKTPOMArHUTHOTO MOJIsl Ha TOBEPXHOCTU POBOJIHUKA

YcuneHrneM 3JIeKTPOMAarHUTHOTO TOJIsE HA TIOBEPXHOCTH MPOBOTHUKA

JI1s cylecTBOBAHHUS 3JIeKTPHYECKOr0 TOKA B MPOBOJHUKE HEO0OX0ANMO HAJIMYHeE:
CBOOOIHBIX YACTHI]

CBOOOHBIX 3aPsIKEHHBIX YaCTHUIL

DIEKTPUYECKOTO MO

+CBOOOAHBIX 3apSYKEHHBIX YACTHUI] U AJIEKTPUUECKOTO MO

NHaQyKUMOHHBIN TOK B MPOBOJHUKE BO3HUKAET:

+1Ipu U3MEeHEHNN MAarHUTHOTO MOTOKA, IPOHU3BIBAIONIETO 3aMKHYTHI TPOBOJIHUK

[Tpu Hanuuuu cBOOOIHBIX 3aPSKEHHBIX YaCTHUI] B TIPOBOIHUKE
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[Ipy HanMYUKU MarHUTHOTO MOJIA

[Ipu HanuuuM 3apsHKEHHBIX YaCTUIL B POBOAHUKE

M cTOYHUKOM 3JIEKTPOMATHUTHOIO MOJISI CJAYKHUT:

HenonswxHb1i 3apsin

JIBroKymuiics 3apsjg

+Y CKOPEHHO ABMKYIIHUNUCS dJIEKTPUYECKHUN 3apsi

[TocTOAHHBIN MarHUT

IlepemeHHOE 3J1eKTPpHYECKOE 10JIe ABJSIETCS BUXPEBBIM, TAK KAK CHJIOBbIE JINHUM:
¥ 3TOro nosust OTCyTCTBYIOT

Hauunnarotcst Ha MOJOKUTENBHBIX 3apsiaax

Hauunnarotcst Ha OTpUIATENbHBIX 3apsAaax

+3aMKHYTHI

DJIEKTPOMATHUTHOE T0JI€ PACIPOCTPAHSAETCHA B MPOCTPAHCTBE B BUJIE:
[TIponos1bHOM 3JIEKTPOMArHUTHOW BOJIHBI

+IlonepeyHoii 31€KTPOMarHUTHOU BOJIHBI

[ToToka 3apssKEeHHBIX YaCTHI]

MexaHu4ecKkux BOJIH

Boxpyr npoBogHHKA ¢ TOKOM MOKHO O0HAPY/KUTh:

TonbKo 37€KTpUYECKOe ToJIe

ToJbKO MAarHUTHOE MOJIE

+DneKTpuuecKoe 1 MarHUTHOE T0JIE

I'paBuTanimonHoe nose

DJIeKTPOMATHUTHOE T0JIe 00pPa3yIoT:

DNEeKTPUYECKOE U MAarHUTHOE TOJIsI, CYIIECTBYIOIINE B JAHHOM 00JIaCTH MPOCTPAHCTBA
[TocTostHHBIE MATHUTHI

+IlepemMeHHBIC ANEKTPUIECKOE M MATHUTHOE TIOJISA, TOPOXKIAIONINE APYT IpyTa
HenonsuxHeie 3apsiabl

DJICKTPOMATHUTHOE I10JIe MOKHO O0HAPYKUTh 0K0J10:

HenonsuxxHoro 3apsna

HenonsuxHoro maraura

JIBrKy11erocsi ¢ HOCTOSSHHOM CKOPOCTBIO 3apsiaa

+Y CKOPEHHO IBMKYIIETOCA SJIEKTPUUYECKOTO 3apsia

IlepemMeHHOE MATHUTHOE T0JI€ SIBJISIETCA BUXPEBbIM, TAK KAK:

YV HEro HeT CUIIOBBIX JIMHUUI

CuioBbl€ JINHUY TOPU30HTAIIbHBI

CuiioBble JIMHUM HE 3aMKHYThI

+Cui0BbIEC TUHUYN 3aMKHYThI

KoJsie0aHusi BeKTOPOB HANPSI)KEHHOCTH 3JIEKTPHUYECKOT0 MOJISl M MATHUTHOM MHIYKIIUH
NMPOUCXOAAT B MJIOCKOCTAX, KOTOPbIE:

[TapanyienbHbl HAMPABICHUIO PACTPOCTPAHEHUS BOJIHBI

+1leprnieH IUKYJIApHBI HAPABIICHUIO PACTIPOCTPAHEHHS BOJIHBI

He cBs13anbI ¢ HanpaBiieHHEM paCPOCTPAHEHUS BOJTHBI

[ToCTOSITHHO MEHSIOT CBOIO OPUEHTALMIO 10 OTHOLIEHUIO K HAIPABJICHUIO PACTIPOCTPAHEHUS BOJIHBI
JIMHUM MArHUTHOIO MOJISI BCEraa...

3aMKHYTbI, HEIPEPBIBHBI, NHOI' /1A [IEPECEKAKOTCS

+He3aMKHYTbHI, HEIPEPBIBHBI, HE MEPECEKAIOTCS, BHIXOAT U3 CEBEPHOIO U 3aXOAT B I03KHBIHN MOJIOC
3aMKHYTbI, HEIPEPBIBHBI, HE NTEPECEKAOTCS, BBIXOAAT U3 CEBEPHOTO U 3aXOJST B FOXKHBIN MOJIOC
HeszamkHyTbI, HETIPEPBIBHBI, HE NIEPECEKAIOTCS, BHIXOAT U3 LIEHTPA MarHUTa

JIMHUM MATHUTHOTO MOJISl MPSIMOT0 MPOBOAHUKA € TOKOM — 3TO:

Bokpyr npoBogHHKa ¢ TOKOM HET MAarHUTHOTO MOJIst

+3aMKHYTbIE KOHLIIECHTPUYECKHUE OKPY>KHOCTH, OXBATHIBAKOLIUE IIPOBOJHUK

[IpsiMble TMHUY, HATTPABJIEHHBIE BCET/IA 110 NEPHEHANKYJISIPY K MOBEPXHOCTHU MTPOBOIHUKA
KpuBsble nuHuM, BEIXOAAIIME U3 OJHOIO KOHIIA POBOAHUKA
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YT00bI NIOMEHATHL MATHUTHBIE MOJTIOCHI KATYIIKH ¢ TOKOM HA MPOTHBOIOJIOKHbIE, HY?KHO:
N3menuTh cuity TOKa B KaTyIIIKe

N3MeHnTh KOTMYECTBO BUTKOB B KaTYIIIKE

BBecTu B KaTylIKy XKeJIEe3HbIM CepACYHUK

+/3MeHUTh HAaNpaBlIEHUE TOKA B KaTYILIKE

Yto 00pa3yeTcs B IPOCTPAHCTBE BOKPYT HEMOABHKHBIX JJIeKTPHYECKUX 3apsI0B?
MarunuTtHoe nose

+OneKTprudecKoe mosue

DIEeKTPOMarHuTHOE MOoJIe

Bakyywm.

OxkoJ10 yero HauboJ1ee CHIILHO NMPOSIBJISETCA MATHUTHOE JIeiicTBUE JII000ro MarHura?

Ocu marauta

MaruutHoN TUHUU

MarauTHO# aHOMauU

+Ilomoca maruura

BepHoe yTBep:k/IeHHe 0 CHIIOBBIX JHHUAX BUXPEBOI0 3JIEKTPHYECKOT0 U MATHUTHOIO MOJIEH:
+CuJI0BBIE TMHUU ATUX MOJIEH 3aMKHYThI

CuiioBbI€ JIMHUM 3TUX TIOJIEH PA30MKHYThI

Y MarHuTHOrO MOJIsi CUJIOBBIE TMHUU 3AMKHYTBI, 8 Y BUXPEBOIO 3JIEKTPUUECKOTO PA30MKHYThI
Y BUXPEBOTO JIEKTPUUECKOTO MOJISI CUIOBBIC TUHUU 3aMKHYTHI, @ Y MATHUTHOTO Pa30MKHYThI
BepHoe yTBep:k1eHHE 0 CHIOBBIX JMHUAX BUXPEBOI0 3JI€KTPUUYECKOT0 H JIEKTPOCTATHYECKOT 0
noJieii:

CuiioBbI€ JIMHUM 3TUX TOJIEH 3aMKHYThI

CusioBbI€ JIMHUM 3TUX TIOJIEH HAYMHAIOTCS HA MOJIOKUTEIBHBIX 3aps/iax, a 3aKaHUUBAIOTCS Ha
OTpULIATEIbHBIX

+¥Y BUXPEBOT0 3JIEKTPUUECCKOTO TOJISI CUJIOBBIC IMHUU 3aMKHYTHI; @ Y 3JIEKTPOCTATUYECKOTO
HAaYMHAIOTCS HA MOJIOKUTEIBHBIX 3aps/iax, a 3aKaHYUBAIOTCA Ha OTPULIATEIIbHBIX

CuiioBbI€ JIMHUM 3TUX TIOJIEH HAYMHAIOTCS HAa OTPUIIATENIBHBIX 3apsaX, a 3aKaHIYMBAIOTCS Ha
MOJIOKUTENBHBIX

Kakyo ¢popmy nMer0T CHII0BbIE JIMHUM MATHUTHOIO 1OJISI IPAMOIO TOKa?

OxpysxHOCTH

+KoHI1eHTprueckne 3aMKHYThI€ JTUHUH, KOTOPBIE OXBATHIBAIOT MPOBOJIHUK C TOKOM

Kpusslie, koTOpblE pacnonaratoTcs 0KOJI0 MPOBOJIHHUKA

CnupaneBuHbIC JIUHUN

KTo0 0b171 mIEPBBIM, KTO BbICKA32JI MPEANOJIOKEHHE O TOM, YTO €CJIM MATHUTHOE MOoJie CKBO3b
3aMKHYTbIH NPOBOASIIIMIA KOHTYP MEHSIeTCsl, TO OHO CIIOCOOHO MOPOANTH IJIEKTPHUUYECKHIA TOK?
['unGept

Opcren

Awmnep

+®dapanen

DJIEKTPOMATHUTHAS HHAYKIMS — 3TO sIBJIeHHE NMOPOKAEeHNS B POCTPAHCTBE...
+21eKTpUUECKOTo MOJIsi IEPEMEHHBIM MarHUTHBIM

MarHuTHOTr0 NoJIsA ANEKTPUIECKUM 3apsI0M

DNEKTPUYECKOTr0 TOKA B 3aMKHYTOM IPOBOJHUKE

MarsuTHOTro NoJIs ABWKYIIMMUCS 3apsaaMu

IIpeBpamennsi 3Heprum, NPOUCXoasiue B mpouecce padoTel TypOOreHeparopa:

TennoBas sHeprus TOMIMBa MPeodOpa3yeTcs B AIEKTPUUECKYIO SHEPTHUIO

TennoBast sHEpTrUs TOIIMBA IPEOOPA3yETCsl B MATHUTHYIO SHEPTUIO

+IloTeHnuanpHas 3HEpPrusi BOJbI IPeoOpa3yeTcs B AIEKTPUUECKYIO SHEPTHIO TOKa
[ToTennuanbHas 3HEPTUS BOABI IPE0Opa3yeTCsl B MATHUTHYIO SHEPTHIO
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Tabnuma 1.7 — Kpurepun oneHku chopMUPOBAHHOCTH KOMITETEHITUI
Kon n Kpurepun oniennBanus cOpMUPOBAHHOCTH KOMITETCHIINN
HaNMEHOBAaHUE (yacTH KOMITETSHIINN)
MHINKaTOpa Ha 0a30BOM YpOBHE Ha MMOBBIIIEHHOM YPOBHE
JOCTUKCHUS COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLICHKE COOTBETCTBYET OLIEHKE
KOMIETEHIINU «yJOBJIETBOPUTEIHHO» «XOPOIIO» «OTIIUYIHOY»
(qacTu 50-64% ot 65-85% ot 86-100% oT MakCUMaIbLHOTO
KOMIIETEHIIMH) MaKCHMaJIbHOTO 0ajuta | MaKCHMaJbHOTrO OaJiia Oamna
CrTyneHT, B OCHOBHOM, CryneHT xoporio CryneHT Bnazeet Teopuei
BJIaJIe€T MaTepHaJIOM 0 | pa3dupaercsi B TEOPUH AIIEKTPOMArHUTHOTO TIOJIS,
TeMe, 3HAeT OCHOBHbBIE 9JIEKTPOMArHUTHOTO 3HAET OCHOBHBIE MOHATHUS U
MOHSATHUS HOJIs1, 3HAET OCHOBHBIE 3aKOHBI, MOXKET IPOBECTH
AIIEKTPOMArHUTHOTO TIOHSITHSI U 3aKOHBI, AQHAJIOTHIO AJEKTPUUYECKOTO
noJisi, Ha 6a30BOM MOJKET MPOBECTH T0JIs1 B IPOBOJSILEH cpesie ¢
YpOBHE BJIaJICET aHAJIOTHIO ANIEKTPOCTATUUYECKUM I0JIEM,
" 1 3HAaHUSAMU O T'PATUCHTE, QJICKTPUYICCKOT'O I10JISL B HalucaTb YpaBHCHUA
Ocyflu-ecr;I:;;eT JMBEPTEHITNH, POTOPE, MIPOBOJISIIIIEH Cpeie ¢ SMEKTPOMArHUTHOTO 1011 B
MOHHTOPHHT HO HE MOJKET HaIHICaTh ANEKTPOCTATUICCKUM UHTErpajbHOM hopMme u
TeXHIYECKOO ypaBHEHHE MaKCBevaa B | TOJeM, HO YpaBHEHUS ypaBHEHHUE Maxmienna B
COCTOSHIS g depeHnraIbHON DJEKTPOMAarHUTHOr O muddepeHnuaibHol hopme,
000pyOBaHHs bopme; CTyIEeHT Ha 0JIs1 B UHTETPATIbHOU 3HaeT TeOpeMy YMmoBa-
B A— 0a30BOM ypOBHE (opme BBI3BIBAIOT [loitHTHHTA, IBICHNE
SIEKTPHUCCKHX CrocoOeH 3aTpyIHEHUS, CTYIEHT MOBEPXHOCTHOTO 3 dekra;
cereil OCYIIECTBIISITh Croco0eH CTYJEHT CIIOCOOEH C BBICOKUM
MOHHUTOPUHT CaMOCTOSITENIbHO YPOBHEM CAMOCTOSATEIBHOCTH
TEXHUYCCKOT'O OCYILECTBJIATD OCYIIECTBJIATL MOHUTOPUHI
COCTOSSHUA MOHHUTOPUHT TEXHUYCCKOT'O COCTOSIHUA
o0opynoBaHUs TEXHUYECKOTO 000py10BaHUS MOJCTAHIIUN
MOJCTAHINH COCTOSTHUS ANEKTPUIECKUX CETeH
AIIEKTPUUYECKHX CeTei o0opymoBaHUs
MHOJICTAHIIUHN
AIIEKTPUUYECKHX CeTei

2 OHEHUBAHME IIMCBMEHHBIX PABOT CTYJAEHTOB

2.1 OueHuBaHue MMCbMEHHBIX PadOT CTYJAEHTOB,
perjiaMeHTHPYeMbIX Y4eOHbIM MJIAHOM

Kypcosas padora «PacueT nepexoaHbIX POLECCOB B JJIEKTPHYECKUX HEMAX).
TumoBas KypcoBasi paOoTa, BBIMOJHAETCS MO BapUaHTaM B COOTBETCTBUU C METOAWYECKHMHU

YKa3aHUSIMH.
Tabmuma 2.1 — @opMupyembie KOMIETEHITUH (MM UX YaCTH)
Kon n HauMeHoBaHMe UHIUKATOPA JOCTUKEHUS O11eHOYHBIE
Kon u HaumeHoBaHue
KOMIICTCHITUH MaTepuaibl U
KOMIIETEHI[NH
(4acTH KOMIETEHIINH) CpEACTBA
IIK,.-1. Cnocoben posenKa
OCYILECTBIIATH MOHUTOPUHT N-11koe-1 OcymiecTBiIsieT MOHUTOPUHT come p)KaHEI;I KP
TEXHUYECKOI'O COCTOSIHUS TEXHUYECKOTO COCTOSIHUS 000pYI0BaHUS 3;];1 wra KP )
000py10BaHUSI TOJCTAHIIUN MOJCTaHIINMI NEKTPUUECKUX CETEU
" (cobecenoBaHue)
3JIEKTPUYECKUX CETEH
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Tabnuua 2.2 — Kputepun olieHKH KypcoBOH pabOThI

KonuyectBo 6anos
IToka3zaTtenu
MUHUMAJIbHOE | MaKCHMaJIbHOE

Cobmaronenue rpaduka BeinosnHeHust KP 15 30
Copepxanne U IPUCYTCTBUE DJIEMEHTOB HAyUHBIX UCCIICOBAHUN 5 10
B KP
3ammura KP 25 50
AxTuBHOCTB Iipu BbinoaHeHu KP win npu myOnu4Ho# 3amure 5 10
apyrux KP
Hroro: 50 100

Onenka cHOPMHPOBAHHOCTH KOMIETEHIMH NpU BBHIIOJHEHWH U 3alllUTe KypcOBOM pabOThI
ocymecTisiercs 1o 6mokam: «ConepkaHue U MPUCYTCTBUE PJIEMEHTOB HAYYHBIX HccienoBanuii B KPy»

u «3amura KP».

Kpurepuu onennBanus copMUpOBaHHOCTH KOMIIETEHITUIN TIPEICTABIICHBI B Ta0mIe 2.3.

Tabmuma 2.3 — Kputepuu onieHKH ¢hOPMUPOBAHHOCTH KOMITETCHIIMH 10 KYPCOBOM paboTe

Konun
HaVMEHOBaHHE
HHUKATOPA
JIOCTHKEHUS
KOMITETEHLIMH
(qactu
KOMITCTCHITHHN)

Kputepuu onennBanus chopMUpOBaHHOCTH KOMITETEHIUH

(JacTu KOMITETEHIINH)

Ha 6a30BOM YpOBHE

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIICHKE
«YIIOBJIETBOPUTEIIHHOY
50-64% ot
MaKCHMaJIbHOI'O OaJiia

COOTBETCTBYET OIICHKE
«xopotoy» 65-85% ot
MaKCHMAJbHOTO Oasia

COOTBETCTBYET OIICHKE
«oTimaHo» 86-100%
OT MaKCUMAJILHOTO Oasa

[TIK,.-1. Criocoben
OCYIIECTBJISTh
MOHHUTOPUHT
TEXHHYECKOTO
COCTOSTHUS
000pyIOBaHMSI
HOJICTAaHIIUH
ANEKTPUUCCKUX
ceTen

CTyneHT, B OCHOBHOM,
BIIQJICET MaTePHAIIOM I10
TeMe, paboTy BBITOIHUII
JIO KOHIIa ceMecTpa, Mpu

BBITIOJTHEHUN PabOTHI
WCTIOIH30BAJ TTAKET
Mathcad, Ho He ocBOMII
BCTPOCHHBIE PYHKIHH,
3HAET 3aKOHBI
KOMMYTaIliH, YMEeT
paccYuTHIBaTh
TIEPEeXO0JHBIE TPOIIECCHI
KIIACCHYECKUM U
OTIePaTOPHBIM METO/IAMHU
B JIMHEHHBIX
ANIEKTPUYECKHX IICTISAX;
npu 3amute KP
MPUBOUT HETOYHYIO
apryMeHTaIIio
TEOPETHUECKHIX
MIOJIOKEHUM; CTYEHT Ha
06a30BOM ypOBHE
CIOCOOEH OCYIECTBIIATD
MOHHUTOPUHT
TEXHUYECKOTO COCTOSHUS
obopymoBaHUS
HOJICTAHIIUNA
AIIEKTPUYECKUX ceTel

CTyAeHT BBIITOJHUI paboTy
B CPOK, IIPY BBITIOJTHEHUU
PpaboThI UCTIONH30BAJ TAKET
Mathcad Ha xoporiem
YPOBHE, 3HAET 3aKOHBI
KOMMYTaIl1H;
CaMOCTOSTEIBHO YMEET
PacCUMTHIBATH EPEXOHBIC
MIPOIIECCHI KIIACCUYECKUM U
OTIepaTOPHBIM METO/IaMU B
JMHEWHBIX 3JIEKTPHYECKUX
HENsIX, HO HEYBEPEHHO
paccuuTHIBAET HETMHEHHEIE
uenu; npu 3amure KP no
CYIIECTBY OTBEYAET Ha
MOCTABJICHHBIE BOIIPOCHI, C
HEOOJIBIITUMHU
MOTPEITHOCTSAMU MPUBOJIUT
($hopMyIHPOBKH
OTIPE/ICJICHU, B OTBETaX
JIOTTyCKaeT HeOObITIE
po0ebl, HE UCKAXKAIOIITIE
WX CONIEPKaHUs; CTYACHT
croco0eH caMOCTOSATEHHO
OCYIIECTBJISITH MOHUTOPHUHT
TEXHHYECKOTO COCTOSHUS
000pyIOBaHUSI ITOICTAHITHIA
ANEKTPUYECKUX ceTel

PaboTa BbIMOTHEHA U
3aIUINEHA JI0 OKOHYAHUS
0003HaYEeHHOT'0 CPOKa C
COOJIOICHNEM TTPABUIT
o opMIICHUS; CTYJCHT
MTOKAa3bIBACT TIIyOOKOE U
MOJIHOE 3HAHUE W MOHMMaHUE
BCEro MPOrpaMMHOI0
MaTepHana, OCBOHJI MaKeT
Mathcad n ycnerao
UCIIOJIL30BAJT €r0 PH
BBITTOJTHCHUU PACUYETOB T10
KypCcoOBOii paboTe, 3HaeT
3aKOHBI KOMMYTAIIWH,
YBEPEHHO yMeeT
PACCUMTHIBATH MIEPEXOHBIC
MPOIECCHI KIIACCUYECKUM U
OIEePaTOPHBIM METOJIaMU B
JIMHEHHBIX 3JIEKTPHYECKUX
LEISX, PACCUUTHIBACT
MEPEXO0/IHBIC TIPOIICCCHI B
HEJTMHEWHBIX IEIISIX;
CaMOCTOSITETIHHO U
apryMEHTHPOBAHHO
OCYIIIECTBIISICT aHAJIH3,
0000IIIEHNS U BBIBOIBI I1I0
BBIMOJTHEHHOM paboTe;
CTYACHT CrocoOeH ¢
BBICOKHM YPOBHEM
CaMOCTOSITETIBHOCTH
OCYIIECTBISATH MOHUTOPUHT
TEXHHYECKOTO COCTOSHUS
000pyTOBaHUS TTOICTAHITHI
3JIEKTPUUECKUX CETEN
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ba3zoBelii  ypoBeHb

OLIEHKE «OTINYHO» 86-100 Oa1oB.

C(OPMHUPOBAHHOCTH  KOMIICTCHIIMHM,  COOTBETCTBYIOIIUH  OIICHKE
«YOOBJICTBOPHUTCIBHO», CUHUTACTCA AOCTUIHYTHIM, CCJIIM CTYACHT IO UTOraM IOATOTOBKHW W 3alIWUTLI
KypcoBo# paboTsl HabupaeT oT 50 10 64 6aIOB, NOBBIIICHHBIH YPOBEHb CYMTACTCS IOCTUTHY THIM, €CIIH
cTyneHT HabupaeT ot 65 mo 100 GaioB, MPU STOM OIIEGHKE «XOPOIIO» COOTBETCTBYET 65-85 Oaios,

2.2 OueHuBaHue MMCbMEHHBIX PadOT CTYJAEHTOB,
He perjiaMeHTHPYeMbIX YUeOHbIM IJIAHOM

KonTpoJsbHbie padoTsl no moayJo 1

3adauu ons konmpoavHou pabomvl Ne 1 :

(ctyneHt nmosydaer 1 3ajaqy METOIOM CIy4yallHOU BHIOOPKH)

Bapuant Nel

Bapuant Ne2
E !
n ! L 2 0
@

—
L

Bapuant Ne3
—» |

R,
R,

E, ¢Iz

Bapuant Ne4

R, R2 r] R3

E,

Bapuanr Ne §

E, E,
TII le ¢I3

Tox Bo BTOpO#M BetBH 9 A mnpu E=72 B, =4
OwM. Omnpenenuth TOK nepBoi BeTBH, eciau DJ1C
E| mepenecTtu BO BTOpPYIO BETBb, YMEHBIIIUB €€ B
3 paza, E,=E;=3.

Onpenenuth HanpspkeHue U,,, ecnmu [3=8 A,
I,=3 A, r;=10 Om, r,=15 Om, E;=36 B, E,=6 B.

JaHo:
E1:72 B, R1:30 OM, R2:4 OM, R3:12 Om.
Onpenenuts Toku Iy, Iy, I3,

Tox B nepsoii BetBu [1=6 A, a npu E,=48 B,
R;=3 Om, Ry=4 Om.

Onpenenutb TOK BTOpod BeTBH, ecnu DJC E,
MIEPEHECTH B MIEPBYIO BETBb.

JlaHo:
E =72 B, E,=48 B, ;=3 OmM, 1,=4 OM, 13=12 OM.
Haittu 1, I, I3 MeTonom nByX y3I10B.
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Bapuant Ne6

Onpenenuts TOK [, ¥ MOTEHLIMAN TOYKK m, €CIU
[,=2 A, ;=10 A, R,=5 Om, E»=15 B, R3=10 Om.

Bapuant Ne7
EZ
R Onpenenurs, pu KaKOM 3HaYEHUU
RH COIIPOTUBJICHUA RH B HEM BBIACTIACTCA
R, MaKCHUMaJjbHasi MOUIHOCTb.
El
Bapuant Ne8

Ot BuOpanuu HapyIIWJICS KOHTAKT CTOBAaTTHOM JIaMIOYKU ¢ marpoHoM. KakoBa HamOosnblias
MOIIIHOCTb, KOTOpasi MOXET pacXoJ0BaThCi Ha HarpeB NaTpPOHA, €CJIH COMNPOTHUBJICHHUE JIAMIIOYKU
CUUTATh HEU3MEHHBIM?

BapuanT Ne 9
L [TaccuBHas AIIeKTpUYecKas enb

E, ~<
I | 6 | MOIIHOMTBEI0100 Bt UTACTCI JBYMsI
> ucrounukamu I/C E;=50 B, E,=20 B u oguum
CD [ Ul é HCTOYHHUKOM TOKa J=2 A.
J

Onpenenuth HanpspkeHue U Ha HCTOYHHMKE
Toka, eciim [;=3 A, [,=1 A.

Bapuant Nel0

W3mepeHbl 3HaUE€HUS HANpPSKEHUS U TOKAa HA BBIXOJE aKTUBHOIO ABYXIIOJIOCHHUKA AJIS JIBYX
pexxumos: U;=30 B, [,=3 A; U,=20 B, [,=5 A. Onpenenuts napameTpbl 5KBUBAJICHTHOTO T€HEPATOPA.

Bapuant Nell

e
A
U ) Haiitu noxaszanue BompT™MeTpa, eciu U=90 B;
~ R;=10 Om, R,=20 Om.
o

BapuanT Nel2

Jano:

E=40 B, R;=30 Om, R,=20 Om.

Omnpenenuts: I;, 1, I3, HampsbkeHue Ha
napajuieTbHOM y4acTKe.

| R, Jano:
ECD uz R, E=30 B, R;=15 Om, R= R3=30 Om.
u Ompenenuty 1), I, I3 w HanpsokeHue Ha
4_11 3 napajuieIbHOM Y4YacTKe.
Bapuant Nel4

R1 R3 .
O— JaHo:
R1:3 OM, R2:6 OM, R3:4 OM, R4:4 OM, R5:6
ul R, R, | [R Owm, U=30 B.
O Haiitn: Il, 12, I3, 14, 15.
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Bapuant Nel5S

Hano:

Ri=4 Om, Ry=4 OmMm, R3=6 OmMm, R4=4 Om, Rs=6
Om, =2 A.

Haiitu: Il, 13, I4, 15, U.

Jano:

Ri=2 Om, Ry=5 OmM, R3=6 Om, R4=2 OmMm, R5=8
Owm, U=40 B.

Onpenenurts: 1y, I, I3, L, Is.

JlaHo:

Ri=2 Om, Ry=4 Om, R3=6 Om, R4=2 OmM, Rs=8
Om, [.=4 A.

Haiitu: I], 12, I3, 15, U.

Hano:

Ri=10 Om, R,=20 OmMm, R3=10 Om, R4=10 Om,
Rs=20 Om, U=80 B.

Haiitu: Il, 12, I3, 14, 15.

Bapuant Nel9

Rl R3

JlaHo:

Ri=10 Om, R,=20 Om, R3=10 OmM, R4=20 Owm,
R5:30 OM, 13:5 A.

Haiitn: Il, 12, I4, 15, U.

Hano:

R;=10 OM, R,=10 Om, R3=20 Om, R4=20 Om,
Rs=30 Om, [,=5 A.

Haiitu: Il, 13, I4, 15, U.

Bapuant Ne21

R, R3

Jano:

R;=8 Owm, R,=4 Owm, R3=6 Owm, R4s=20 Owm,
Rs=30 Om, U=60 B.

Haiitn: Il, 12, I3, 14, 15_
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Bapuant Ne22

Jano:

Ri=8 Om, Ry=4 Om, R3=6 Om, R4=20 Om,
R5:30 OM, 12:5 A.

Haiitu: Il, 13, I4, 15, Q

Hano:

R;=8 Om, R,=4 Om, R3;=6 Om, Rs=20 Om,
Rs=30 Om, [5=3 A.

Haiitu: Il, 13, I4, Iz, U.

Hano:

Ri=12 Om, Ry=10 Om, R3=8 Om, R4=12 Om,
Rs=18 Om, U=120 B.

Haiitu: Il, 13, I4, Iz, 15.

JaHo:

Ri=8 OmM, R»=12 Owm, R3=10 Om, Rs&=10 Om,
R5:20 OM, 14:1 A.

Haiitn: Il, 13, U, Iz, 15_

Bapuant Ne26

3aXKMMbl aKTUBHOTO ABYXIIOJIOCHHKA 3aMKHYTHl Ha compoTuBieHue R. [Ipu nByx pa3iauuHbIX
3HAYEHHUSX HTOTO COMPOTHBJIECHUS HW3MEPEHbI COOTBETCTBYIOLIME 3HadYeHUs Toka: R;=3 Owm, [;=6 A;
R,=8 Om, I,=3,5 A. Onpenenuts napaMeTpbl 3KBUBAJIEHTHOI'O T€HEpaTOpa.

3aoauu ons koumponvHulx pabom Ne 2 u Ne 3:
(CTynmeHT moJryJaeT 3a7a4y METOJAOM CITy4ailHOW BEIOOPKH )

KonTtpoubsnas padora Ne 2 - CocraButs cuctemy ypasHeHuil o 3K, MKT s npeayaraemoit cxeMbl
KonTtpoabsnas padora Ne 3 - CocraButh cuctemy ypasHenuii no MVYII, MOI' ans npennaraemoit
CXEMBI

BaRI/IaHT Nel BapuantNe2
2

1 E
N . =2, )
9 [] E4 J R Ry Re

®

—
TN

Eg
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BapuanTt Ne3 Bapuant Ne4

e ke Pk ke

E3 1 E.'S
Bapuant NeS Bapuant Ne6 c
3
I Iy
Cel
J
E; 2
Bapuant Ne7 BapnaHTJNQS
r3 1
Ry
R, R;
T4 |:| RZ
E4 E, E,
Bapuant Ne9
J
@ e (I
Ey
Bapuant Nell Bapuant Nel2
Ry
= R
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Bapuant Nel3 Bapuant Nel4 .

R, r]Rg r]& J R, Ry
J

Ry
@9 [] E4 [] E,
®
s E,
Bapuant NelS Bapuant Nel6
Ry Pk
I —
[] RZ Ry CA ) RI R3 R4
o} )
3 E; E,
Bapuant Nel7 Bapuant Nel8
E3 Iy E3 T
@ ==
T I
il : ]
I J
E|
BapnaHT Nel9 Bapuant Ne20
R4 J
Ry |:|R1 Rz[] R,
E, Ei E,
Bapuant Ne21
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Tabnuua 2.4 — Kputepun olleHKH KOHTPOJIBHBIX padoT

ITokazarenu KommuectBo 0auios
MUHAMAJILHOE MakKkCHUMaJILHOE
[TpaBUIIBHOCTH pelICHUS 32191 15 30
Uroro: 15 30

Kpurepuu onenuBanusi cpopMUpPOBAHHOCTH KOMIIETEHIIUN TTPEACTABICHBI B Ta0IHIIE 2.5.

Tabmuma 2.5 — Kpurepuu oneHnBanus choOpMUPOBAaHHOCTH KOMIETEHITUU

Kox u HaumenoBauue

Kpurepuu onennBanus cOpMUpOBAaHHOCTH KOMITETEHIIMU

WHIUKAaTOpa (4acTv KOMIETEHITUH)
TOCTUKECHHUS
KOMITETEHINH (4acTh Ha 0a30BOM ypOBHE HAa TMOBBIIIEHHOM YPOBHE
KOMIIETEHIINH )
CtyzneHT, B OCHOBHOM, pa30upaeTcs CrynaeHt pa3dbupaeTcs B MOHATHUSIX
B MOHSATHSIX «AJEKTPHUECKAS LIEIb, «OIEKTPHUUECKAS 1IETbY,
WJI-111koc1 «QIIEKTPUUYECKUHU TOK», «QIIEKTPUYECKUHN TOKY,
OcymiecTBisieT «HATPSHKCHHUE», 3HAeT 3aK0Hbl OMa HATPSKEHHEY, B TOMOJIOTUYECKUX
MOHHUTOPHUHT u Kupxroda, opuentupyercs B 3JIEMEHTax LIeTH, 3HaeT 3aKkoHbl OMa u
TEXHUYIECKOTO METOAax PELICHU 3a1a4; CTyEHT Kupxroca, 3HaeT MeTO/1bl pereHHs
COCTOSTHHS Ha 0a30BOM ypOBHE CITIOCOOCH 3a/1a4; CTYACHT CIIOCOOCH C BBICOKHM
OGOpyIIOBaHI/I}I OCYHICCTBJIATH MOHUTOPUHT YPOBHEM CaMOCTOATCIIbHOCTHU
MO/ICTaHIUI TEXHUUYECKOT'O COCTOSIHUS OCYUIECTBJIATh MOHUTOPHHT

ANEKTPUUECKUX CETEU

000pyA0BaHUS MTOICTAHIUI
BJIEKTPUYECKUX CETEH

TEXHHUYECKOI'0 COCTOSHUS
000pyI0BaHUS MOACTAHITHI
AIEKTPUUECKUX CETEU

bazoBriit YPOBCHBb C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHIUHN CYHUTACTCA NOCTUIHYTBIM, C€CJIM CTYACHT

[0 UTOTaM BBINOJHEHUs paboThl HaOupaeT oT 15 1o 19 GamnoB, MOBBIICHHBI YPOBEHb CUMTACTCS

JOCTUTHYTBIM, €CJTH CTyIeHT Habupaet oT 20 mo 30 Gamios.

KoHTposibHBbIEe padoThI 10 MOAYJIIO 2

3aoauu ons konmpoavHot pabomul Ne 1 :
(CTyIeHT moJtyJaeT 2 3a/1adyd METOI0M CITy4aiiHON BHIOOPKH)

Bapuant Ne 1

VYka3aTb NOCIEAOBaTENbHYIO CXEMYy 3aMeIlEHUs, OMNPENCIUTh €€ MapaMeTpbl, MOCTPOUTH

TPEYTOJIbHUKU CONPOTUBJIEHUI M BEKTOPHYIO IUarpaMMy HampspKeHUH, eclu 4 :IIZSin(a)t—ﬂj B,

i=28 sin(a)t + Zj A.

BapuanT Ne 2

KommniekcHoe comportusiienne Harpy3ku Zp=(40+j30) Om. OnpenenuTh €MKOCTb, BKIIOYCHHE
KOTOpOH TNapajjieibHO Harpys3ke YBETMYMBAeT KOI(D(UIMEHT MOIIHOCTH a0 eauHunmbl, =50 I'm.
[TocTponTh BEKTOPHYIO THAarpamMmy.

Bapuant Ne 3

MrHOBeHHbIC 3HAYCHHS HANPSDKCHUS M TOKAa MACCUBHOTO JBYXITOJIOCHHKA # = | IZSin(a)t -1 1°)

B, i :2,8sin(a)t+56°) A. VYka3zarb mnapaielbHyl0 CXEMy 3aMElIeHMs (I, B), OIPENEIUTb €€

rnapamerpsl U

COIIPOTUBJICHUE

PCAKTUBHOI'O 3JICMCHTA,

BKIIFOYCHUC KOTOPOIro  YBCIIMYUBACT

K03 (HULHMEHT MOUTHOCTH 10 eAUHULBL. [I0CTpOUTh BEKTOPHYIO IUarpammy.
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Bapuant Ne 4
Hano: 1,=2 A, Xc=20 Om, R=10 Om, X =10 Om.

(L} 11” ¢I3 Onpenenutrs U, I, I3. IlocTpouTh BEKTOpPHYIO
UL R X JarpaMmy
NI

Bapuanr Ne §

MrHoBeHHbBIE 3HAYCHUA HAIPAKCHUA )41 TOKa ITIaCCHUBHOI'O ABYXITOJIFOCHUKA
. Vs : : V4 .
u=100~2sin| or+= | B, i = 22 sin| wf + = | A. 3anmcats KOMIUIEKCHBIE JCHCTBYIOIINE 3HAYCHUS
6 3

HANpsDKCHUST W TOKA, HAWTH IIOCJICOBATEIBLHYIO CXEeMy 3amerneHusi (r, X), MOCTPOUTh BEKTOPHYIO
auarpammy.

Bapuant Ne6
Hano: I3=2 A, X;=10 Om, R1=R,=10 Om.
Omnpenenuty U, I}, [, mocTpouts BEKTOPHYIO
quarpammy

Bapuant Ne 7
N300pa3uTh napaniesibHyl0 CXeMy 3aMellleHus] IPUEMHUKA (1, B) U ONPEIEIUTh €€ MapaMeTphl,

ecmd 4 =100~/2 sin(a)t —ﬂj B, i= 242 sin(a)t —%) A. HaliTu aKkTHBHYI0O M pPEaKTHUBHYIO
6

COCTaBJISIOLIME IEHCTBYIOIIETO 3HauUeHus Toka. [1ocTpouTh BEKTOPHYIO THarpaMmmy.

Bapuant Ne 8
Xy Jlano: [L=3 A, R= X;=Xc=10 Owm.
O Y Onpenenuts U, 1}, I3, noctpouts BJ]
> 11
QL R =Xc
O ¢12 ¢l3

Bapuant Ne 9

KommiekcHoe compotuBiienne Harpy3ku Zp=(60+j80) Om. Omnpenenuts ee mapauieIbHYIO
CXEMy 3aMeIlEHUs U EMKOCTb, BKJIIOUEHHE KOTOPOH yBEIUYMBaeT KOA(PPHUIMEHT MOLIHOCTH MO0
eaunuupl, =50 I'u. [TocTpouts BEKTOpHYIO JUarpammy.

Bapuant Ne 10

o 12 Hano: =10 Om, X =10 Om. Onpenenauts, npu
: kakoM Xc B LENUM HACTyNUT pPE30HAHC.
r [Toctpouts B./1
Xy
o |
Bapuant Ne 11
— 1 7 X Hano: r=2 Om, =4 Om, X;=5 OM, X,=4 Om,
e, = Xz=T7 Om, Xp=2 Om, U=100 B. Onpenenuts Z,
L. IlocTpouTh BEKTOPHYIO JUarpaMmy
U

-«

[l ]

O
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Bapuant Ne 12

OH I
ui R x. T Xc Hano: R=12 Om, X;=24 Owm, Xc=12 Owm, U=100 B.
L Onpenenutsb ToK I. IlocTpouTh BEKTOpHYIO AUArpamMmy
O

Bapuant Ne 13
B uenu c nocnenoBarensHbiM coeauHeHueMm r, L, C, ¢=45°. Onpenenuts TOK B LENH,
MHAyKTUBHOE conpoTtuBiienue, eci U=141 B, r;)=Xc=10 Om. [TocTpouTh BEKTOPHYIO AUATpaMMY.
Bapuant Ne 14
—r Kak M3MEHUTCS IOKAa3aHWE aMIEPMETpa B LEMH

L CHUHYCOUIAJILHOTO TOKa rnocine 3aMbIKaHUS
o N (») 1
c K pyounsnuka k, ecin ¥ = wl. = — ? Ioctpouts BJ]
T |_/ wc
Bapuant Ne 15
R Jano: R=20 Om, Xc=20 Om, I=2 A.
— Xy Omnpenenutsb Xi, IIPH KOTOPOM HACTyIIaeT PE30HAHC U
—l> p p p y p
o— — YO Hanpsikenue U, moctpouts BJ]
X¢ T
_» L}
I, U

Bapuant Ne 16
AKTHBHAsl MOIIIHOCTb, TOK U HAaNpsOKEHHE aKTMBHO-UHAYKTHBHOIO AByxmnojtocHuka P=80 BT,
U=80 B, I=2 A. Onpenenuts napamerpsl R, X nocnenosarenbHol cxemsl 3amelienus. [locrpouts B/I.
Bapuant Ne 17
Hano: R=6 Om, X=8 Om, X =12 Owm, aKTHBHas
MotHocTh P=96 Br.
Onpenenurts 1y, Ib, I, U. IToctpouts B/]

Bapuant Ne 18
X ® Hano: r=8 Om, X; =6 Om. Kakum JOIKHO OBITH
r L >:|-O Xc, UYTOOBI TpU 3aMbIKAHWHM PYOMIIBHUKA
MOKa3aHue aMIepMeTpa He U3MEHUIIOCH?

Bapuant Ne 19

[Tapamerpsl menu: = =10 OM, X;= X,=10
OM. OmpenenuTh MOKa3aHUE BOJBTMETPA, €CIU
U=200 B

Bapuant Ne 20
M3MepeHbl 3Hau€HMs HANpsDKEHUS M TOKA HA BBIXOAE AKTHBHOIO JABYXIIOJIIOCHUKA Ul JIBYX
pexxumos: U;=30 B, [,=3 A; U,=20 B, [,=5 A. Onpenenuts napameTpbl 3KBUBAJIEHTHOT'O T€HEPATOPA.
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Bapuant Ne 21
Uemy paBHO T[IOKa3aHME BOJbTMETpa V,
BKJIIOYEHHOTO0 B I€Mb CHHYCOMJAJIBHOIO TOKA,
o O eciim V) mokaseiBaeT 24 B, r=16 Owm, X =12
Om? Iloctpouts BJ]

Bapuant Ne 22
Onpenenuts KOMIUIEKCHBIE JEHCTBYIONIME 3HAYEHHS TOKA W HANPSDKEHUS, KOMIUIEKCHOE,

) V4
aKTUBHOE, pEAaKTUBHOE M TIOJHOE CONPOTHMBIEHMS IemH, ecnmd j=10+/2sin| 3147 —= | A,

u=1002 sin(3 14¢ + ﬂ} B. ITocTpouTh TpEYrOabHUK CONPOTUBIICHUM.
6

Bapuant Ne 23

MrHoOBeHHbIE 3HAYEHMs TOKA M HANPSIKEHUS [ = 20\2sinwt A u u=1002 Sin(a)t+ﬂj B.
4

Onpenenuth UX KOMILJIEKCHBIE NEHCTBYIOIIME 3HAYEHHs, KOMIUIEKCHYIO, aKTHBHYIO, PEAKTHUBHYIO H
MOJIHYIO POBOANUMOCTH BETBH.

Bapuant Ne 24
M CocTaBUTh 3KBUBAJIICHTHYIO CXEMY 3aMELICHUs
A A 9
O : 0e3 MHIYKTUBHBIX CBs3€i
Ly L,
Iy )
O
Bapuant Ne 25

MrHOBEHHBIE 3HAYEHHUS TOKA U HANPSHKEHUS | = 54/2 sin(a)t + 7[} A, 4 =100/2 sin(a)t _”j B.
6 6

Onpenenuts KOMIUIEKCHBIE JNEHCTBYIOIME 3HAUYEHHS TOKA U HAIPSDKEHUS, KOMIUIEKCHOE, aKTUBHOE,
PEaKTUBHOE M ITOJIHOE COIIPOTUBIICHHUS LIETIH, TOCTPOUTh BJI.

Bapuant Ne 26.
* Yro moOKaxeT BaTTMETP, €CIU [OKa3aHMA

amnepMmerpa u BoiabTMeTpa 11 A u 56 B,

oL=oL;=oM u r;=,? Iloctpouts BJ]

Bapuant Ne 27

MrHOBEHHBIE 3HAYEHHUS TOKA U HANPSHKEHUS | = 54/2 sin(a)t + 7[} A, 4 =1002 sin(a)t _”j B.
6 6

Onpenenuth UX KOMIUIEKCHbIE JIEHCTBYIOUIME 3HAYEHUS, KOMIUIEKCHYIO MOILHOCTb, CIBUT (a3 MEXIy
TOKOM U HampsibkenueM. [loctpouts B/I.
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Bapuant Ne 28

R, Jlano: R;=8 Om, R,=10 Om, X;=5 Om, X,=16
OMm, R3;=2 Om, Xc=6 Owm. Onpenenuts
MOKa3aHUsi  ammepMeTpa U BOJBTMETPA,
noctpouts BJI

Bapuant Ne 29
Hanpsokenue u Tok maccuBHoro asyxmnomntocHuka U=(40-j40) B, I=(7+j4) A. Beruucauts Z, Y,
¢, U,, Uy, Iy, I,. Iloctponts B/I.

Bapuant Ne 30
A r =3 A, L=5 A, Uc=60 B (pe3onanc).
O 1 Haiitu: 1, Up, U,, P. IToctpouts BJ]
U l - L
V I
)
o v
Bapuant Ne 31

KommnekcHoe Hampsik€HHe M TOK IMACCMBHOIO JIBYXITOJFOCHUKA U=100¢'™® B, 1=(7+24) A.
Borunciuts Z, Y, ¢, P, Q, S. Iloctpouts B/I.

Bapuant Ne 32
1 L Xc=2 Om, Uc=10 B, P=50 Br.
O > AN Haitru: I, U, I, L. Iloctpouts B/I. Ilpu
J_ YCIIOBUU pE30HaHCa
u r C
O *ll -nlz
Bapuant Ne 33
L, Ry R=3 Om, L=25 mI'n, R;=10 Om, U=120 B, =50
C I I‘H.
R Omnpenenuts Uk. IToctponts BJ]
Ul Uy
L
O
Bapuant Ne 34
o=>1 R=100 Om, I,=4 A, U =300 B.
Omnpenenuty U, I, 1;, P. Iloctpoutrs BJ] mpu
l R L YCIIOBUU pe30HaHCa
O n hl hz
Bapuant Ne 35
4, R Jano: R;=10 Om, R,=3 Owm, U=120 B, I=7,9 A,
© — £=50 .
R, Onpenenuts L, moctpouts B/
U l Ug
L
O
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Bapuant Ne 36
—> 1
O ¢12
R

J

O

L
+11 T C

Bapuant Ne 37
R

O

|
]

1
—>
R,
l L
Bapuant Ne 38

I

O

R
U

1
il
@]

L b W

Bapuant Ne 39

O

o——H o

Ic

I L
T
L}
=1
O
I
> —>

G,
O T
o=
Bapuant Ned1
R1 Cl R
Hl 1] |y,
O

E

Bapuant Ne4(
| L
I,
U,
G

Bapuant Ne42

Hano: Xc=6 Om, U;=60 B, P=600 Br.
Haiitu: U, 1, I;, L. IToctpouts B/l npu ycrnoBun
pe3oHaHca

Hano: Ri=40 Om, R,=20 OMm, U=122 B, I=2 A,
=50 x['m.
Omnpenenuts L. [Toctpouts B/

Hano: Xc=25Om, [;=5 A, I=3 A.
Hairtu: U, P, Uc, L. Iloctpouts B/l npu
YCIIOBUH PE30HAHCA

1
Hano: R;=12 Om, ——=5 OmMm, R,=132 Owm,
29

1
—=12 OmMm, [=0,8 A..
26

Onpenenuts U. [TocTtpouts B/I

Hano: Uc=60 B, I,=4 A, I=5 A.
Haitu: U, P, Xc, X, 1, L. lloctpouts B/l npu
YCJIOBUH PE30HAHCA

Hano: U;=24 B, R;=30 Om, R,=40 Om, C;=5
MKD, C,=1 Mx®, ®=5000 o
Onpenenuts U. [Toctpouts B/

Hano: X;=8 Om, [,=4 A, P=128 Br.
Haitrtu: U, U,, Xc, I, 1, I,. lloctpouts B/ npu
YCJIOBUH pE30HAHCA
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Bapuant Ne43

Hano: U=127 B, R;=10 Om, R,=10 Om, X; =50
Om, Xc=30 Om.
Onpenenuts Uy, U,. IToctpouts B/]

Hano: r =6 Om, Xc=8 Om, U =100 B.
Haiitu: U, I;, [, P, I, X¢. IToctpouts B/ npu
YCIIOBUH PE30HAHCA

Hano: Ri=55 Om, R,=7 Om, X,=24 Om, X3=44

Owm, U=220 B.
R, Hairru: 1y, I, I3, 1. [Toctpouts B/
U l []R =X,
1 X2

O &

Bapuant Ne46

1 I, Jano: U=24 B, r=X;=4 Owm.

o — - Haiitu: U, P, X¢, L 1, I}, L. Iloctpouts BJ] npu

yCJIOBUH PE30HAHCA

=

by

vh

Bapuant Ne47

Karymika ¢ pesuctuBnbiM conpotusieHneM R=10 Owm, uanykrusHoctsto L=0,05 I' nonkimouena
K MCTOYHUKY cuHycouaanpHoro Hampspkenus 120 B, f=50 I'u. Onpenenutb monHoe conpoTHBIEHUE
KaTyIIKHU, CABUT (a3 MEKIY TOKOM M HalpsKEHUEM, aKTUBHYIO, PEAKTUBHYIO U MTOJHYIO MOILITHOCTH.

O

Bapuant Ne48
_Ii Jano: r=20 Om, 1,=4 A, P=180 Br.
O Haiiti: U, X¢, L, 1), X.. ocrpouts BJ] mpu
U 1 YCIIOBUU pE30HaHCa
v . = C
L *11 *lz
Oo—ym
Bapuant Ne49

B menu mocrosHHOro TOKa ammepmerp mnokaszan 2,5 A, a BoapTMmeTp 30 B. 3atem kaTymky
BKJIFOUWIIH B 11eTh iepemerHoro toka (f=5 kI'iy) U=120 B, [=6 A. Onpenenuts R, L.
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Bapuant NeS0
1 C Hano: X =100 Owm, =5 A,U,=300 Br.

O 1 Haiitu: 1, U, P, Xc, L, Ii,. lloctpouts B/l npu
YCJIOBHH pE€30HAHCa
U R L
C ¢ll ¢12
Bapuant Ne51
U > Jano: R;=20 Om, R=6,7 Om, L=42,7 MI'n, £=50
R I'u, U=220 B.
O —1 Haitru: ¢, U, Uy, I
RZ
gl lQK
L
=
O
Bapuant Ne52
l} 1, Jlano: L=5 A, I=4 A, Uc=30 B.
G - Haiitn: U, P, X, 1, 1;, X.. Hoctpouts Bl npu
R YCJIOBHH pe€30HAaHCa

Ul L
i T ¢
o,

Bapuant Ne 53
AKTHBHasT MOIIHOCTb, TOK M HampsHKEHHE AaKTUBHO-UHAYKTUBHOTO AByxmnoitocHuka P=800 Br,
U=100 B, [=10 A. Onpeaenuts CONPOTUBIICHHUS T, X apaJIeIbHON cxeMbl 3amernienust. [loctpouts B/I.

Bapuant Ne 54

I, Breipasuts kommeke Toka I; wepes U, L, Ly, M

M
VE— no.

—

3aoauu onsi koHmpoavHot pabomvi Ne 2:
(cTymeHT mosyyaet 1 3a1auy METOJIOM CITy4aiiHOW BHIOOPKH)

Bapuant Ne 1
R, Lo CocrtaBuTh ypaBHEHUS 110 3aKkoHaM Kupxroda

l\\\'—‘
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Bapuant Ne 2

M
Lig—aL;
°*_rYymnm oY Y
I L2 &)
CocraBuTth ypaBHEeHHUs 110 3akoHaM Kupxroda
r
E, ?
Bapuant Ne 3
R, Ly CocTaBUTh YpaBHEHHUS 10 METOJY KOHTYPHBIX
TOKOB
Bapuant Ne 4
R, Ly E4 CocTaBUTh ypaBHEHHUS IO METOJY Y3JIOBBIX
MOTEHIIMAJIOB
Ry
J L,
Bapuanr Ne §
L M CocTaBUTh YpaBHEHHUS 110 METOJy KOHTYPHBIX
LA~ aAL; TOKOB
(]
I3
Bapuant Ne 6
L L; Iy CocTaBUTh YpaBHEHHUS IO METOAY Y3JIOBBIX
MOTEHIMAJIOB
3| Lz []R4
J
T <
E) ’
Bapuant Ne 7
L Lj I3 CocTaBUTh ypaBHEHHMs IO METOJLy 3aKOHOB
Kupxroda
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Bapuant Ne 8

CocrtaBuTh ypaBHEHUS 110 3aKkoHaM Kupxroda

CocTaBuTh ypaBHEHMS 10 METOJY KOHTYPHBIX
TOKOB

—
—
o

BapuanT Ne 10
L, L, CocraBuTh ypaBHeHUs 110 3akoHaM Kupxroda

CocTaBuTh ypaBHEHHS 1O METOJY KOHTYPHBIX
TOKOB

CocraBuTth ypaBHEeHHUs 110 3akoHaM Kupxroda
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Bapuant Ne 13

L3N

Ry
Rl Rz R3
X, 2%, Xc
| E, 1 Es

Ri R, Ry

X, X, Xc

Lll JE, i‘h

Bapuant Ne 16

CocTaBuTh ypaBHEHMS 10 METOJY KOHTYPHBIX
TOKOB

CocTaBuTh ypaBHEHHS 1O METOJIY Y3JIOBBIX
MOTEHIMAJIOB

Onpenenuty Toku I;, b, Is mo meromy AByx
y3JI0B

CoctaBuTh ypaBHeHUs 110 3akoHaM Kupxroda

CocTaBuTh ypaBHEHMS 10 METOJY KOHTYPHBIX
TOKOB
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Bapuant Ne 18
i G CocTaBuTh ypaBHEHHSI Y3JI0BBIX OTECHIIMAIOB

CocrtaBuTh ypaBHEHUS 110 3aKkoHaM Kupxroda

Bapuant Ne 20
R Ly 3 Ls CoCTaBUTh YPaBHEHHsS METOJOM KOHTYPHBIX
1 e M o yp yp
TOKOB
E,
Rs
Bapuant Ne 21
R Ls v Ls CocTaBUTh ypaBHEHHS METOAOM  Y3JIOBBIX
E MIOTEHIINAJIOB
=1
RS
Bapuant Ne 22
R ,,;;3,\. CocraBuTh ypaBHEHHs M0 3akoHaM Kupxroga
° V\_/ J-C
L, M ’
QD Ry
E R2 R5

CocTaBUTbh KOHTYPHBIE YPaBHEHUS

Bapuant Ne 24
R L CocTaBuTh y3/10BbIE€ YpPaBHEHUS
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Bapuant Ne 25
R, Ls

Bapuant Ne 27
I 3
q I
®
) Iy

CocrtaBuTh ypaBHEHUS 110 3aKkoHaM Kupxroda

CocTaBUTh KOHTYPHBIE YPAaBHEHUS

CocTaBuTh y3/10BbIE€ YpPaBHEHUS

Is

Tabnuua 2.6 — Kputepun olleHKH KOHTPOJIBHBIX padoT

ITokazarenu KommuectBo 0auioB
MUHAMAJILHOE MakKkCHUMaJILHOE
[TpaBWIIBHOCTH pElICHHS 3a1a91 15 30
Uroro: 15 30

Kpurepuu onenuBanusi chopMUpOBAHHOCTH KOMIIETEHIIUN TTPEACTABICHBI B Ta0IHIlE 2.7.

Tabmuua 2.7 — Kputepun olieHKH KOHTPOJIBHBIX padoT

Kon n HamMmeHoBaHMe
WHAUKATOPa TOCTHKEHUS
KOMIIETEHIIMH (4acTu
KOMIICTCHITHH )

Kpurepun orierrBanmsi chopMHUPOBAHHOCTH KOMIICTCHIIUN
(4acTH KOMICTCHITUH )

Ha 6a30BOM ypOBHE

Ha MOBBILLIEHHOM YPOBHE

I/U—I' 1 TIKoc-1
OcymiecTBisieT
MOHHUTOPHUHT
TEXHUYECKOTO COCTOSIHUS
00opyI0BaHUS
MOJACTaHLINI
BJIEKTPUYECKUX CETEH

CryneHT, B OCHOBHOM, 3HAET
U7iealbHBIC AIIEMEHTHI LieTiel
[IEPEMEHHOI0 TOKA, YMEET
PacCUUTHIBATh KOMILJIEKCHBIE
COTNPOTHUBIICHUS U

IpOBOANMOCTU BeTBeﬁ, ymeeT

OIpeAEATh UHAYKTUBHO
CBSI3aHHBIC 3JIEMEHTHI 1ICTIH;
CTYJIEHT Ha 6a30BOM ypOBHE

CIOCOOEH OCYIIECTBIIATh
MOHHUTOPHUHI TEXHUYECKOTO

COCTOSIHUSI 000pYI0BaHUS
MIOJICTAHIINM JIEKTPUYECKUX

ceTen

CryneHT XOpoIIo 3HAeT UcaIbHbIC
AIIEMEHTHI LIeTIel IEPEMEHHOTO
TOKa, yMEET PaCCUUTHIBATH
KOMIUICKCHBIE COITPOTUBIICHHSI U
MPOBOJUMOCTH BETBEU, CTPOU
BEKTOPHBIC THarpaMMbl TOKOB H
HaIpsKEHUHN, YMEET ONPEAeIATh
WHAYKTHUBHO CBSI3aHHBIE 2JIEMEHTHI
LEeNH; CTYJCHT CIIOCOOEH ¢
BBICOKHM YPOBHEM
CaMOCTOSITEJIBHOCTU OCYIIIECTBIIATh
MOHUTOPHUHT TEXHUYECKOTO
COCTOSIHUSI 000pY/10BaHUS
MOJICTAHIIMI DJICKTPUUYECKUX CeTeH
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ba3oBelil ypoBeHb CHOPMHPOBAHHOCTH KOMIETEHLIMU CUMTAETCSl TOCTUTHYTHIM, €CIIU CTYAEHT
[0 WTOTaM BBINOMHEHHs paboThl HabupaeT oT 15 o 19 6aymioB, MOBBIICHHBIH YPOBEHb CUMTACTCS
JOCTUTHYTBIM, €CJTH CTyIeHT HabupaeT oT 20 mo 30 Gamos.

Kountpoabnas padora no moay.aio 3

3adauu Ons KoHmpoabHOU pabomul.

(crynent nomyuaet | 3amady u3 nepBoi yacTv U 1 3a1ady U3 BTOPOIM 4acTH METOJOM CIIy4ailHON
BBIOOPKH)

1 YACTbH

Bapuant Nel

ConporuBnenuss (a3 AByX UYHUCTO aKTUBHBIX CHMMETPHYHBIX TpexX(asHbIX MPHUEMHUKOB
oauHaKkoBbl. OIMH U3 HUX COEIUHEH B TPEYTOJIbHUK, & BTOPOil — B 3Be3ay. O0a moakiItoueHsl K o0ien
cet. OnpeneanTb OTHOLIEHUE TUHEHHOIO TOKa MEPBOTr0 IPUEMHHUKA KO BTOPOMY.

Bapuant Ne2

CummeTpuuHbI Tpexda3Hblii MPUEMHHUK, COSAMHEHHBIN B 3BE3/ly, IMEET COnpoTHBiIeHHEe R =18
Owm. [lpyroii coeuHeH B TpeyTrolbHUK U MOJKIOYEH K To ke cetu. KakoBo conporusnenue ¢assl R,
BTOPOT'0 IPUEMHHUKA, €CJIU JTUHEUHbIE TOKU 000MX MPUEMHHUKOB OJMHAKOBBI?

Bapuant Ne3 K Ttpexdasnoii cetn ¢ cCHMMETPUYHON CUCTEMOM
- nuHelHbIx HanpsbkeHnd Up=380 B noakitouena
Harpy3ka r=10 Om, R=90 Owm, X;=90 Owm.
Onpenenutsb AKTHUBHYIO MOIIIHOCTb P
TpexQazHou 1enu

Bapuant Ned
N — K Tpexda3Hoi ceTH ¢ CHMMETPUYHON CHCTEMOM
R nuHelHbIX HanpspkeHnid Un=380 B noaxnroueHa
R Harpy3ka r=10 Om, R=90 Om, X;=90 Owm.
. L Onpenenuth MOKa3aHUs aMIIepMeTpa
B L
R
r L
C C e
Bapuant NeS
A QO = [Tokazanus BonsT™MeTpa Uy=100 B. Onpenenuts
r I r MOKa3aHUsi aMIepMeTpoB, eciu r=8 Om, X;=6
Om
XL
B Xt
T
D T}XL $
co—®)
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Bapuant Ne6

AQ ConpoTusienue ¢azer CUMMETPUYHOTO
r .
TpexdaszHoro npuemHuka Z=(8+j6) Owm.
X, r Onpenenuth TMOKa3aHWE BOJIBTMETpA, €CIH
B amriepMeTp nokaseiaer 17,3 A
r XL
S~ XL
A
co—L)
Bapuant Ne7

Bo ckonpko pa3 uW3MEHUTCS BEIMYMHA AKTUBHOM MOIIHOCTH, €CIM CHMMETPUYHYIO Harpysky,
COCIMHEHHYIO 3BE3/10i 0€3 HEeHTpaIbHOTrO MPOBOJA, MEPECOCTUHUTH B TPEYTOJbHUK MPH HEM3MEHHOM
JIMHEMTHOM HaIpsKeHUU?

Bapuant Ne8
*

K tpexdasnoii cetn ¢ cMMMETpUYHON CUCTEMOM
nuHeHbIX Hanpsokenut Up=380 B moakmrouena
Harpy3ka =10 Owm, X;=30 Owm. Omnpenenuthb
MOKa3aHue BaTTMETpa

K Tpexdasznoit cetn ¢ CHMMETPUYHON CUCTEMOM
nuHelHbIX HanpspkeHuid Un=380 B noaxmroueHa
Harpy3ka =10 Om, X;=30 Owm. Onpenenutb
NOKa3aHue BaTTMETpa

Bapuant Nel0
- (A) —> I, K TpexdasHoii cetd ¢ CHMMETPUYHON CHCTEMOM
A 1 nuHenHbIx HanpsbkeHud Up=380 B noakitouena
~ I r Harpy3ka r=95 Owm. Ormnpenenutb NOKa3aHUs
—» b aMIICPMETPOB
B O \Ay PMETP
r
=L
C O—A3)
Bapuant Nell
Ly Z 3anano nuHelHoe HampsbkeHue U TpexdasHoit
A O—E= > HeMd U COMPOTUBJICHUE 7 CUMMETPUYHOTO
Iy 4 TpexdazHoro mnpuemHuka. OmnpeneanuTb TOK B

B O—=—21 IpoBOJIE A MpHU MeperopaHuy MperoXpaHUTeNs
B nipoBoze C

|—
a
N

CO I —
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Bapuant Nel2
T

¢1CA

T
T
1
r
I

A O—=
$la
r
B
r uBC
CO—=
Bapuant Nel3
A N
o—)
* \\
B O s
CQO : T
Bapuant Nel4
AO —
Ua
BO——L——1—¢
Up
C
Uc
Bapuant Nel$S

Tpexdaznas nenp padorana B CHMMETPUYHOM pexume. Harpyska coennHeHa 3Be30l 0€3 HyJIeBOTO

da3Hple TOKM CHMMETPHYHOTO Tpex(a3zHOro
npueMHuKka paBHbl 12 A. Kakumu Oyayt Toku

IaB, Igc, Ica rocJie neperopaHus
MpEeIOXPAHUTENA B MpoBOAE A?
CuMMeTpUYHBII TpexQa3HbIit [IPUEMHUK

nuTaeTcs oT TpexdaszHoi cetu. BomapT™meTp u
aMIlepMETp  MOKa3bIBalOT  COOTBETCTBEHHO
U=380 B, [=3 A. 4TO moOKaxeT BaTTMETP, €CI1
Harpy3ka — akTHUBHas?

3amano nuHelHoe HanpspkeHue U TpexdazHoi
CeTH, MUTAIOMIEH CHUMMETPUYHBIN Tpex(azHbIi
npueMHuk. Kakum craner Hanpsokenue Up,
ecnu conpotusieHue ¢aspl C 3aMKHYTH?

npoBoja. Kak u3mensrcs ¢asusie HanpspkeHust Ug 1 U nocne oOpbiBa (aszsr A?

Bapuant Nel6
T

A O —1

QABl U Xy

CA r
BC  I— XL

QBCl XL

CO 1

Bapuant Nel?7
T
AO —
XL
B - §XL
XL
I
CO —
Bapuant Nel8
A O
T
B O —
XL
CO

Un=380 B, =6 OM, X;=24 Om.
Onpenenutd pa3HbIe ¥ TUHEWHBIE TOKU

Un=380 B, =6 Om, X;=24 Owm.
Onpenenutsb AKTUBHYIO
TpexdazHou 1enu

MOIITHOCTDb P

I':XL:XC: 22 OM, UH:220 B.
Onpenenuts JIUHEHHBIE TOKU
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Bapuant Nel9

A O
T
B =X
XL
cO
Bapuant Ne20
L r
A C e
Ly XL

BO—= A
Co_lc, Xe ®

I
00 .

Bapuant Ne21
A O
o
B O
[]r
cO

Bapuant Ne22

cO

Bapuant Ne23
Z

AO | e |

o L
BCQ//-_-

VA

coO

Bapuant Ne24

o A T

Bapuant Ne25
X

?

=X

Toku B gazax TpeyrojabHuka 5 A.
Onpenenutb TOKH B TMHEHHBIX TPOBOJIAX

OHpeI[eJ'II/ITB IMOKAa3aHUC aMIICpMETpa, €CJIU IA:
IB: ICZS A

K Ttpexdaznoii cucreMme ¢ CHUMMETPUYHOMN
cuctemMoil JuHelHbIX HanpspkeHud Up=200 B
noako4YeHa Harpyska r=X;=10 Om.
Onpenenuts TMHENHBIE TOKH

Uj‘[:380 B, I':XC:19 Owm.
Onpenenutb TUHENHBIE TOKU

Onpenenuts MOKa3aHWe BOJBTMETPA, €CIIU
JIMHENHOE HanpskeHue pasHo U

R=4 OM, XL:2 OM, XC:15 OM, UH:220 B.
Onpenenutb TUHENHBIE TOKU

R=4 Owm, X;=2 Om, Xc=15 Om, Uy=220 B.
OnpenenuTb TOKM B EMKOCTAX
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2YACTDb
Bapuant Nel
3agaHa HecUMMeTpuUuHas cuctemMa JuHeWHbIX HanpsbkeHui: Uap=100 B, Upc=100 B,
Uca=141 B. Onpenennts COCTaBISIONIYIO HyJIEBOM nociienoBaTeabHOCTH Uy 3TOM CUCTEMBI.

Bapuant Ne2
Ex A la z B nenu neiictByer cummetpuuHas cucrema 2J[C
'_@_—:I— E A, E g E c-OnpenenuTs  CHMMETPHYHYIO
_é_f — ] COCTABJISIOIY IO TOKa oOpatHOI

MOCJIEIOBATEILHOCTH B (haze A.

= ':'D z

Bapuant Ne3
By Al =z B ey zI[eﬁCTByeT cummeTpudHas cucrema DJ1C
—?—:’— En, Eg, E-. Onpenenuts cHMMETPHYHY O
_@_P ——] COCTABJISIOIYIO TOKA IPSIMOM

noCJIICA0OBAaTCIIbHOCTH B (1)336 A.

= ':'G_ z

Bapuant Ne4
i R Hanucate ypaBHeHUs: HEOOXOJUMBIE ITPH pacyeTe
U;r o Tpex(azHOU e METOAOM CUMMETPUIHBIX
O [+ 1e COCTaBJIAIOLIUX, XapaKTEPU3YIOLIHE
g
s 11 l 1 (._?_l* B HECHMMETPUYHYIO Harpys3Ky.
-
Bapuant NeS
A Hanucate ypaBHEeHUs IO METOY CUMMETPUYHBIX
¥la COCTABJISAIONINX, XapaKTEPHU3YIOIIHE
= T HECHUMMETPUYHBIM y4acTOK Tpex(a3HoH Lemnu.
e *,h:
Zac Zan
O
Bapuant Ne6
A o L Hanmcats ypaBHEHHUS 10 METO/TY IEPEMEHHBIX
On |4, - - COCTOSIHUS, XapaKTEePU3YIOIINe aBapUHbBII
o '[z . PEXKHM.
ot =
| lod
o e e e
Bapuant Ne7
la Hanwmcars ypaBHEHHE 110 METOTy TTEPEMEHHBIX
A Hﬁd — K COCTOSIHUS, XapaKTepU3YIOIINe aBapUHbII
o : PEKUM.

Be ¢ o B
{:pf—lg-—,a’t:'
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Bapuant Ne8

I Ua Hanmcarts ypaBHEHUS 17151 HECUMMETPHYHOTO
Ag o —— N ydacTka Tpex(a3zHol LenH, XapaKTepH3yolue
B 2 oB 3aJJaHHYI0 HECUMMETPHUIO.
C & o C
Bapuant Ne9
i Ua Hanmcatp ypaBHeHHS 17151 HECHMMETPHYHOTO
A —f }— A ydacTka Tpex(ha3HoH LemH, XapaKTepU3yIoIIHe
e 2, . 3aJ]aHHY10 HECUMMETPHUIO.
B —p—<=* B
I Lo
C ———{1— C
—
Ue
Bapuant Nel0

Onpenenuth COCTaBIAIONIYI0 TOKa OOpaTHOM IMOCIIENIOBATEILHOCTH .’2 UIT  3aJaHHOM

: : 0 : )
HECHMMETPHYHON CHCTeMbI THHEHHBIX TokoB: [, =10 A, [, =10/ 129" A | = _10e~/ 120" A,
Bapuant Nell
: : e - o
3ajaHa HeCHMMETpPHYHAs CHCcTeMa JMHeiHbIX TokoB: I, =90 A, Iz = 90ei 12 A T c= 90e f %9

A. OnpesenuTh COCTaBIISIONLYIO HPSMOii MOCIEI0BaTENBHOCTH [.

Bapuant Nel2
Tpexdasznas HecummeTpuuHas cuctema BekTopoB A, B u C pasnoxeHa Ha CUMMETpPUYHbBIE

cocrasistromue. Onpenenuts BekTopsl Ay = B = (g Hynesoii mocnenosarensHocTH.
Bapuant Nel3
Hecummerpuunas cucrema TokoB ( [,, g, I- ) pasnoxena Ha CHMMETPHYHBIC COCTABIISIONIHE!

f,:,, =j]5 A, fl =-10 A, fz = 5@=F307 5 (32 OCHOBHOI1 BEKTOp MPHUHSAT BEKTOP fA). Onpenenutb

KoMILIeKC Toka [i-.

Bapuant Nel4
Hecummerpuunas cucrema BektopoB (A, B, C) pasnoxeHa Ha CUMMETPUYHBIE COCTaBJISIOLIMUE:

Ay =10j; A; =10 j; Ay = 10 j (32 OCHOBHOMN BEKTOP NPHHAT BEKTOp A). OmpenenuTh KOMILIEKC

BeKkTopa B.
Bapuant Nel5S

Hecummerpuunas cucrema HanpsokeHU ( Uﬂ, Uﬂ, U"f) pa3nokeHa Ha CHMMETPUYHBIC
. : i : ° .
cocrapistoume: Uy =j100B, U;=-120B, U, = 20e{ 219" B (3a 0cHOBHOI1 BEKTOD IIPUHAT BEKTOP

;). Onpenenuts kommiexe Hanpspkenust Ug.

Bapuant Nel6
Tox B HEWTpaTbHOM MPOBOJIE HECUMMETPUUHON TpexdazHoit cucteMbl paBeH SA. Omnpenenutsb

JHCTBYIOIIEe 3HAUYCHHUE COCTABIISIOIIEH HyJIEBOM MOCIeM0BATEIbHOCTH [, CHCTEMBI JIMHEHHBIX TOKOB.

Tabnuma 2.8 — Kpurepuu orieHKH KOHTPOJIbHBIX paboT

IToxa3arenu KommuectBo 0asmioB
MUHHAMAIBHOE MaKCUMAaJILHOE
[TpaBUIBHOCTH pelIeHUs 3a1a41 15 30
Utoro: 15 30

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIIHI MTPEICTAaBICHBI B TadmuIe 2.9.

94



Tabnuua 2.9 — Kputepun olieHKH KOHTPOJIBHBIX padoT

Kon n Kpurepun oniennBanus copMrpoOBaHHOCTH KOMIIETEHIIUH
HAaMCHOBaHHE (4acTH KOMIETECHITHH)
WHANKATOpa
JOCTHKEHUS
Ha 0a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
KOMTIETSHIINH (4acTh
KOMITCTCHITHH)
CryzneHT, B OCHOBHOM, CryzneHT noKa3bIBaeT XOpOIIue
pa3zbupaercs B TeMax MOJIYJISL: 3HAHUS U IOHUMaHUE TeM MOJYJIS:
3HAET COEIMHEHUS «3BE3ON» U 3HAET COEIMHEHUS «3BE3OW» U
V-1 o «TPEYTOJNLHIKOMY, yMEeT «TPEYTONLHUKOMY, YMEET CYUTATH
OcymecTaiser cuuTaTh (ha3HbIe U JIMHEHHbIE (a3Hble ¥ TUHEWHBIE TOKU U
MOHHTOPHHTF TOKH U HaIPsDKEHUS, pa300palicsi | HaNpsDKEHUs, XOPOIIO pa3oopacs B
TeXHIIECKOrO B pacyeTax CUMMETPHUYHBIX pacueTax CHMMETPUYHBIX PEKHUMOB
COCTOSIHIS PEXUMOB Tpex(hazHOH 1eny; Tpexha3HOH 1enH, yCBOUI CBOMCTBA
060pyI0BaHHUs CTYZICHT Ha 6230BOM ypOBHE Tpex(da3HbIX 1enen; CTyIeHT
TIOCTAHIHI CTI0COOEH OCYIIECTBATS CHOCOOEH C BBICOKHM yPOBHEM
SJICKTPHUICCKHUX MOTHTOPHHT TEXHHIACCKOTO CaMOCTOSTCIIBHOCTHU OCYIICCTBIIATh
ceTel COCTOAHI 0Gopy nobais MOHHTOPHHT TEXHUYECKOTO
MOJCTAHIUI IEKTPHUUECKUX
cereii COCTOSTHUSI 000PYZIOBaHUS
MOJICTAHIINI JIEKTPUUECKUX CETEr

bazoBblii ypoBeHb cPOPMUPOBAHHOCTH KOMIETCHIIMA CYMTACTCS JOCTUTHYTBHIM, €CJIA CTYJEHT I10
WUTOTaM BBIMIOJTHEHUs PaboThl HabupaeT or 15 mo 19 OamioB, MOBBIMICHHBIH YPOBEHb CUHUTACTCS
JOCTUTHYTBIM, €CJTH CTyIeHT Habupaet oT 20 1o 30 Gamios.

KonTpoabHbie padoThl 10 MOAYJII0 4

3aoauu ons koumponvHou pabomuol Ne 1:
(CTyneHT moJryJaeT 3a7a4y METOJAOM CITy9ailHOW BBIOOPKH )

Bapuant Nel
L Jlnst enu 3a51aHo:
. — Y Y — u=(100+ 141 sin 100 t) B
C=100 Mmx®, L =1 I'n, r = 10 Om Onpenenutsb
- @ r:|_'d MIOKa3aHUs BOJILTMETPA AIEKTPOMArHUTHOU
I CUCTEMBL.
C
Bapuant Ne2

OHpeIleJ'II/ITL IMMOKa3aHus BOJIBTMETpA Vl MaFHHTOBJIeKTpI/I‘ICCKOﬁ CUCTCMBI, €CJIM BOJBLTMETP l‘rg

HHIYKIMOHHO!M cHCTeMbl mokasbiBaetT 40 B, a Bropoit BombT™MeTp I 21€KTPOMAarHMTHOM CHCTEMBI
nokasbiBaeT 80 B. Bce BOIbTMETPBI MOAKIIOUEHBI MAPAIIIENBHO K OJTHUM U TEM XKE y3JIaM.

Bapuant Ne3
C K nenu npunoxxeno Hamnpsixenue: u = (100 + 70.5
sin ot) B, r =100 Om, C = 100 Mmx®. OnpeaenuTsb
P " r MIOKAa3aHUs BOJIbTMETPA JICKTPOMArHUTHOM
{|:[ L+ CHCTEMBI.
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Bapuant Ne4

K nenu npunoxxeHo HanpsiKeHue:
u=20+ lO‘v@ sin ot) B

r=100 Om
mLZLZS
wC

Onpenenurts MOKa3aHue aMIepMeTpa 3JIEKTPOMAarHUTHON
CHCTEMBI.

Bapuant Ne$
MrHoBeHHOE 3HaueHUe TOKa B BeTBH 1 = (3 + 4 sin ot) A. OnpeaenuTs MoOKa3aHue amIepMerpa
MarHUTORJIEKTPUUECKONU CUCTEMBI, BKIIIOUEHHOTO B 3TY BETBb.
Bapuant Ne6

MrHOBeHHOE 3HadeHHe TOKa B BeTBH i = (3 + 4% 2 sin ot) A. Ompeennts IOKa3aHHE
amIepMeTpa JIEKTPOMArHUTHON CHCTEMBbI, BKIIFOUEHHOTO B 3Ty BETBb.

Bapuant Ne7
r L K nenu npunoxeHo HECUHYCOUAAIbHOE HANIPsKEHUE:
u= 100+ 50 sin ot, - =2 oL =
U l C wC
S H Onpenenntp, KaK U3BMEHUTCS IOKa3aHUE BOJbTMETpA
MAarHUTORJIEKTPUYECKOU CUCTEMBI, €CJIU L yBEIUYUTH B
J1Ba pasa.
Bapuant Ne8
& L K 1enu nojiBeieHo HaNpsHKEHUE:
' u=(100 + 150 sin 100t) B.
# — ITapametpsl nenu: C = 100 Mx®, L =1 Fﬂlr =10 Om.
C OnpenenuTth MoKa3aHUE BOJBTMETPA JIEKTPOMArHUTHOM
CUCTEMBI.
Bapuant Ne9

Haittn akTMBHYIO MOIITHOCTB, BBIAEISEMYIO B LIETH, €CIIU
K 1ENY NPUII0KEHO HANPSIKEHUE:

u= (1002 sin ot + 2042 sin3wt) B

r=10 Om, i=30 Om.
wC

K nenu npunoxeHo HanpsiKeHue:
u=(20+ 10%2 sin @) B

Hano: r=10 OMIcoL = i =10 Om

wC
Onpenenuts NOKa3aHWE aMIEPMETPa AIEKTPOMATHUTHOM
CUCTEMBI.

OnpenenuTs MOJIHY0 MOLIHOCTD S LIENH, €CIU 3a4aHO:
i=(4+32 sinwt) A, z=(4+3j) Om
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Bapuant Nel2

r L Onpenenuts akTUBHYIO MOIIHOCTG P 1ienu, ecnu:
~__H Y Y =2 i=(6+3%2 sin wt) A
r=40m
oL =3 OM}
Bapuant Nel3

YT0 nokaxeT BOIBTMETP JIEKTPOAUHAMUYECKON
CHCTEMBI, BKIIFOUCHHBIN B pa3pbiB OOMOTKHU TpeX(a3HOTO
reHeparopa, CoelMHeHHOro TpeyroibHukom? B hazax
reHepupyeTcsi CAMMETPUYHAs CUCTEMa CUHYCOMIaIbHBIX
S/C.

Bapuant Nel4
B BerBb  asekTpuuecKOW  LEeNM  BKIIOYEHbl  IIOCIIEAOBATEIbHO  TPU  amIepMmerpa:
MarHMTORJIEKTPUUECKON, UHAYKIIMOHHON U 3JIeKTpoMarHuTHOW cucteM. IlepBriif mokaszan 8A, BTopoit
6A. OnpenenuTth NOKa3aHUE aMIIEPMETPA HIEKTPOMArHUTHON CUCTEMBI.
Bapuant NelS
Onpenenutbh aKTUBHYIO MOLIHOCTb P MAacCHBHOrO JABYXIOJIFOCHUKA NMPH 33JaHHBIX HaNpsDKEHUH
u=100vZ*sinwt, B 1 Toke i=[10+1Z0*sin(wt+60°)], A.
Bapuant Nel6
K nByxmomrocHuKy mpmiokeHo Hampspkerue u=[100+150*sin(100t+45°)] B, mox neicTBueM
KoToporo nporekaeT Tok i=(5+0*sin*100t), A. Onpeaenuts aKTUBHYIO MOLIHOCTb P, moTpedisemyto
JIBYXITOJIFOCHUKOM.
Bapuant Nel?7
K naByxmomtocHuky moaBeneHo HanpspkeHue u=[100+141*sin(wt+45°)] B, mom neicTBuem
KOTOpOro npotekaeT Tok i=5sin*100t A. OnpenenauTs NOIHYIO MOLUIHOCTD S.
Bapuant Nel8
3aaH TOK B U€ANbHON UHIYKTUBHOCTH: i=4+30+Z*sinwt+5+2*sin3wt. OnpeeuTh BO CKOIBLKO
pa3 aMIUIMTyJa NEpBOM T'apMOHMKHU HANpsDKEHUs Ha JTOW KaTyllKe OOJblIe aMIUIMTYAbl TPeThel
rapMOHUKHU.
Bapuant Nel9
MrHaoBeHHOE 3HaYEHUE HaNpPsUKEHUS Ha y4dacTke ANEKTPUYECKOU Lenu
u=(40+30+Z*sin(wt+30°)) B. Onpenenuts 1oKa3aHHe BOILTMETPA SIEKTPOAMHAMHYECKOH CHCTEMBI,
MOJIKJIFOUEHHOT'0 K 3TOMY y4acTKy LIETIH.

3adauu ons konmpoavHot pabomvl No 2:
(cTyneHT mosyJaeT 3a7a4y METOJ0M CITy4aiiHOW BEIOOPKH)

Bapuant Nel
L Hano:
s E=40B, L=1TIH, r=1 Om, r;=10 Om.
Haiitu: i(t).

=D r1[] o| St
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Bapuant Ne2

R Hano:
—__1 lis E=50 B, R=2 Owm, C=2 .
— .
i1 Haiitu: 1,(t)
b B 1o
%
Bapuant Ne3
R1 R3 Hano:
— (I E=80 B, Ri= R3=10 Om, R,=20 Om, L=10 mI'H.
= Haiiru: i(7).
E (D (]2 L
]
\_.-’
Bapuant Ne4
r1 r Hano:
— T e=50~/2sin( 100 £ + 30 ") B, 20 Om, =30 Om, L=0,5 I'n.
Haiitu: i(7).
O )3
Bapuant NeS
R HaHo:
— |2 (K E=50B, R=20m, C=2 mk®.
it . Haiitu: ix(2).
E C) R[] ==C
N
Bapuant Ne6
R1 R3 JaHo:
— '—l—iz‘ o E=200B, R=R,=4 Om, R;=8 Om, C=4 Mx®.

Haiitu: i.(¢).

: (e
|

Onpenemurs U £ (0+)
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Bapuant Ne8
R1

R3

==
li3
Bapuant Nell
~u Y
v []r1 C ==lm r
Bapuant Nel2
R1
— |
] i
i1 R2 l,z ll-.!-
C)E frmm—
R3 u
Bapuant Nel3
R1 R3
| e 1
= _|
[ ) F
D el &3
-
Bapuant Nel4
R1
[ S |
—

li? li?-

Jano:
E=50B R1=R;=2 OM R,=4 Om L=2 Ml H.
ir(1).

Haiitu:

Jano

E=200 B, R;=2 Owm, R,=10 Om, R3=4 Om, R4=2 Om,
C=5 mMxD.

Haiitu: i(2).

Hano:
}?1::123::2 ()hd,}?222]34::8 ()hd,121::15() I;,JL:;4 mIH.
Haiitu: (7).

Hano:
J=0,3 A, =500 Om, =250 Om, C=10 M.
Haittu: ic(¢).

Hano:
E=100 B, R1=R3=10 Om, R,=40 OM, C=10 mx®D. HaiiTu:
ir(?).

Hano:
E=80 B, R1=R3=5 Om, R,=2 Om, L=2 mI 1.
Haiitu: i(7).

Hano:
E=125B, Ri=150M, R;=50wM, (C=5wMkd.
Haiiu: ix(¢).
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Bapuant Nell

Hano:
E=100 B, R=10 Om, L=1 I'n.
Onpenenutb kauecTBEHHO U B IEPEXOAHOM PEKUME.

Bapuant Nel6
R1 R3 JaHo:
E=160 B, R;=R3;=20 Om, R,=40 Om, L=20 mI'H.
Haiitu: (7).
R1 o, Hano:
— E=90 B, R;=30 Om, R,=R3=20 Om, C=2 MkD.
n " Haiitu: i,(7).
£ —— [] R2 R3
l": l ‘) l.'_i

Tabnuua 2.10 — Kputepun O1eHKH KOHTPOJIBHBIX paboT

[Toka3zarenu KomuuectBo 0asuioB
MUHAMAJILHOE MakKkCHUMaJILHOE
[IpaBUNBHOCTH pellIeHUs 3aa4n 15 30
Uroro: 15 30

Kpurepun oniennBanus copMUpOBaHHOCTH KOMIIETEHINH MTpecTaBieHb! B Ta0bmmie 2.11.

Tabmuna 2.11 - Kpurepuun oueHnBanus chOpMHUPOBAHHOCTHA KOMITETEHITHNA

Koz 1 HauMeHOBaHue Kputepun ornieanBanmsi chopMHUPOBAaHHOCTH KOMIICTCHIIUN
MHAMKATOpa TOCTHKEHUS (4acTH KOMIIETEHIIUH)
KOMITCTCHITUH (4acTh
Ha 0a30BOM ypOBHE Ha TIOBBIIIICHHOM YPOBHE
KOMITCTCHIIHH )
CryneHT yMeeT HaXOAUTh CTyAeHT caMOCTOSITENIBHO YMEET
JEHCTBYIOIINE 3HAYCHHUS packiaabIBaTh MEPUOIUYECKUE
HECHHYCOUAJIBHBIX TOKOB U HECUHYCOUIATbHBIC (DYHKIIUU B PSIJT
V-1 HaANPSDKEHUH, 3HAST 3aKOHBI ®dypbe, HAXOUTh ACUCTBYIOIIHIE
Ocyme (?Tl:;;eT KOMMYTAIIMH, YMEET 3HAYCHUS] HECHHYCOHIATbHBIX TOKOB U
MZHHTO - pPacCUUTHIBATh MEPEXOIHbBIE HANPSDKEHUH, 3HACT 3aKOHBI
p IPOLECCHI KIIACCUYECKUM KOMMYTAIIMH, YBEPEHHO PAaCCUUTHIBACT
TEXHUYECKOT'O COCTOSHUS
METOJIOM; CTYICHT Ha MEPEXOJIHBIE MMPOLIECCHI KIIACCUYECKUM U
o0opy1oBaHUs
HONCTAHIIH 0a30BOM ypOBHE CIIOCOOEH orepaTOpHBIM METOJIAMU; CTYACHT
. OCYUIECTBIIATh MOHUTOPUHT CIOCOOEH ¢ BBICOKUM YPOBHEM
INEKTPUUYECKUX ceTel
TEXHUUYECKOTO COCTOSIHUS CaMOCTOSITEIIbHOCTH OCYIIECTBIIATh
000pyAOBaHUS MOJICTAHIIMI | MOHMTOPHUHI TEXHUYECKOI'O COCTOSHUS
JJIEKTPUYECKUX CETEN 000py10BaHUS MOACTAHIINN
AJIEKTPUYECKUX CETeH
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ba3oBelii ypoBeHb COPMHPOBAHHOCTH KOMIIETEHLMU CUUTAETCSl TOCTUTHYTHIM, €CJIU CTYAEHT
[0 WTOTaM BBINIOMHEHHs paboThl HabupaeT oT 15 mo 19 GamioB, MOBBIICHHBIH YPOBEHb CUHUTACTCS
JOCTUTHYTBIM, €CJIH CTyIeHT HabupaeT oT 20 1o 30 Gamos.

KonrpoabHasi pa6oTa nmo Moay.aio 5

3adauu Ons KonmpoabHOU pabomul:
(CTyneHT moJiy4aeT 3a7a4y METOJAOM CITy4ailHOW BHIOOPKH )

Bapuant Nel

JIBa HenmuHelHbIX demMenTa (1 1 2) coeqMHEHBI
nocyenoBarenbHo. Hanpsbkenue Ha mepBom
snemenTe 3anano U;=200 B. Yemy paBHO
HanpspKEHUE Ha BTOPOM JIeMeHTe?

0.8
0.6
0.4

0.2

g

_U,B
0" “4p0 200 300 400 500
Bapuant Ne2
JIBa OIMHAKOBBIX HEJIMHEHHBIX COMPOTHBIICHUS

I, A
8 (BAX Ha puc.) coeAMHEHbI TapaJlJIeNbHO.
6 Onpenenuts TOK / B HEPa3BETBICHHON 4acTU
4 LIEH, €CIIM HaIPSHKEHUE Ha COMPOTUBIICHUSX
, paBHo 125 B.
_U,B

50 100 150 200 EEU
Bapuant Ne3
u.B JIBa HenmuHeNHbIX conpoTuBieHus (1 u 2)
_ COCIMHEHBI MapajuieabHo. 3aaansl ux BAX u Tok
B niepBoM anemenTte /;=0,6 A. Uemy paBeH TOK B
HEpPa3BETBJICHHOMN YacTH Lenu?

150

100

N\

50
. LA
0 04 0.8 12 18
Bapuant Ned
U8 JIBa HenmuHelHbIX demenTa (1 1 2) coequHEHBI

o napajuienapHo. 3ananbl uX BAX u Tok B nepBoM

anemente /;=0,6 A. UeMy paBeH TOK BTOpPOTO
arieMeHTa?

150
100

a0

h

0 04 08 12 16 2

Bapuanrt NeS

JIuneiinoe conporusienue R=250 OM u aBa
HEJIMHENHBIX AyieMeHTa (1 1 2) coeAuHEeHbI
napauienabHo. 3agansl uXx BAX v TOK TMHEHHOTO
snemenTa [z=0,6 A. KakoB Tok / B
HEpa3BETBJICHHON YacCTH LIETH?

£ 2 @
CiCl_
L]

b3

LA

0 04 08 12 18 2

Bapuant Ne6
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0.6
0.4
0.2
u,B
o 40 80 120 160 180
Bapuant .N‘07
[ |
}:'?-f
03
0.2
0.1
u.e
0 20 40 80 80 100

BapnaHT Ne8

— |

0% 02 03 04 ClE-
Bapuant Ne9

154

2

l‘

_l

LA

0 010z 03 04 05

Tpu naMIibl COeIMHEHBI, KaK MOKa3aHO Ha PUCYHKE
u umerot oguHakoBbie BAX. Ilpu kakom
HanpspkeHun U HanpspKeHUe Ha napalijieIbHOM
yuactke Up4p=20 B.

Onpenenutb TOK / B HEPA3BETBICHHON YacTH
nenu, C€ClIn HEJIUHEHUHBIE IIEMEHTHI OJUHAKOBBI.

R=500m U,;=30B.

1,=0,2 A.
Onpenenuts U, ecnu Bce AamMIbl OJUHAKOBBI U
BAX npuBeneHa Ha pUCYHKE.

Hano:

R=30 Om

L=0,4 A

Omnpenenuts U, ecniu 00a HENMWHEHHBIX dJIEMEHTa
OJIWHAKOBBI.
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Bapuant Nel0

i 2
E_(;,_/—HL
= P
™
U, B .

‘:an,;
380
240
120
I, A
0 02 04 06 08 1.0
BapuanT Nell
Iz
2, — I
—
E:I 1
™
U,B
4|:J F 3
30

20

0 04 08 12 1.6 2,0

Bapuant Nel2
u

s

uBe

400
200
100

I, A
0 5 10 15 20 25

Bapuant Nel3

Ii
—= g
T-I-

T

U B

g
6
3
5 10 16 20

A

|
25

Bapuanrt Nel4

[Ipu Toke 1=5,25 A HanpspkeHue Ha HenuHEHHOM 31eMeHTe paBHO 105 Bonswt. [Ipu Bo3pactanuu
toka Ha 0,1 A HanpsbkeHue ctaHoBuTcs paBHbM 101 B. UeMy mpuOIM3UTEIHHO PaBHO AMHAMHYECKOE

Jano:
R=150 Om
1 R:O,S A
Omnpenenuts U, ecniu 00a HENWHEHHBIX dJIEMEHTa
OJIMHAKOBBI.

Hano:

R=30 Om

L=0,4 A

Omnpenenuts obiee HanpsikeHue U,

eciu 00a HETMHEHHBIX JIEMEHTA OJJUHAKOBBI.

JlaHo:

R=5 Om

I=20 A

Ornpenenuts TOK / B HEpa3BETBICHHOM YacTH
LIETIH, €CJIM HEeJIMHEHHBIE 3JIEMEHTHI OJMHAKOBEI.

Jano:

R=30 Om

I 1:5 A

Omnpenenutsd obiee HanpsikeHue U,
MPWIOKEHHOE K IEMH, €CIIH 00a HEJIMHEHHBIX
3JIEMEHTa OJIMHAKOBBI.

CONPOTHUBJIEHUE ANIeMeHTa npu HanpskeHuu 103 BonbTa?

Bapuant NelS
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Bonbramnepnas xapakrepuctuka u=f(i) HenMHEHHOro 3JeMeHTa UMEET MaKCUMYyM IIpH TOKe 5 A U

HanpspkeHuu 350 B. Yemy paBHO nipy 3TOM JUHAMHUYECKOE COIIPOTUBIICHHUE dI€MeHTa?

Bapuant Nel6

[locnenoBarenpHO € JIaMIION HakalMBaHMS BKJIOYEHO JHUHEWHOe comportuBiieHne R=133,5 Owm.
Kakum Oyner craTMyeckoe CONPOTUBIICHUE JIaMIbl MpPU YCIOBHM, HANpsDKEHUs Ha JlaMIe M Ha

COIPOTHBIIEHUU PaBHBI?
Bapuant Nel?7

I[Be OJMHAKOBBIC JIaMIIbl HAKaJIMBAHUA C METAJUINYECKON HHUTBHIO COCAMHCHBI ITOCICI0OBATCIIBHO U
IOAKIOYCHBI K CCTH ITIOCTOSAHHOI'O TOKA. HpI/I HOMHWHAJIbHOM HAIIPS?KECHUU CCTU HAIIPAXKCHUSA HA JIaMIIaX

omuHakoBbl. Kakum craner otHomenne U1/U2 npu yBeTHMUEHUH CETEBOTO HANPSKEHUS ?

Ta6muma 2.10 — Kputepun o1ieHKH KOHTPOJIBHON pabOThI

IToxazarenu KommuectBo 0asioB
MUHUAMAJIBHOE MAaKCHUMAaJIbHOE
[TpaBMIIBHOCTH pEIICHHS 3a1a91 10 20
Hroro: 10 20

Kpurepuu oniennBanus chopMupOBaHHOCTH KOMIIETEHINH MTpeacTaBiaeHb! B Tabmue 2.11.

Tabnuma 2.11 - Kputepuu onienuBanus chopMHUpOBaHHOCTH KOMIETEHIIUN

Kon n HanmenoBanue
WHIMKATOPa JOCTUKEHUSA
KOMITETCHIINH (4acTH

Kpurtepun orieHuBanusi chOPMUPOBAHHOCTH KOMITETECHIIHH
(4acTv KOMIETEHITNH)

Ha 0a30BOM YpOBHE

Ha IMOBBINICHHOM YPOBHC

QJICKTPUYICCKUX ceren

(beppope3oHaHca; CTyACHT
Ha 6a30BOM ypOBHE
CIOCOOEH OCYIIECTBIIATh
MOHHTOPHHT TEXHUYECKOTO
COCTOSIHHSI 000pYIOBaHUS
MOJICTAaHIIUU
AJIEKTPUYECKUX CETEH

KOMIIETEHITNH)
CryaeHT, B OCHOBHOM, CrtyzaeHt pa3dupaeTcsi B HETUHEHHBIX
pazOupaeTcsi B HETUHEHHBIX 3JIEMEHTAX JICKTPUUYECKUX LIETIEH,
3JEMEHTaX JEKTPUYECKUX | YMEET COCTABUTh CUCTEMY HEJIIMHEUHBIX
LIEeNIEeH, 3HAeT MAarHUTHBIE YPaBHEHUH JIEKTPUYECKOM LIETH, 3HAET
CBOMCTBA BEILIECTBA, MOXKET | MarHUTHBIE CBOMCTBA BEILIECTBA, MOXKET
MPOBECTHU aHAJIOTHUIO MEKTY MIPOBECTH AHAIOTHIO MEXITY
W-11koc1 AIEKTPUUECKON U AJEKTPUYECKON U MarHUTHOM LENBIO,
OcymiecTBisieT MarHUTHOM 1I€TIbI0, 3HAET 3HA€T OCHOBHBIE 3aKOHBI MAarHUTHBIX
MOHUTOPUHT OCHOBHBIE 3aKOHBI LIETIeN MOCTOSTHHOTO TOKA, 3HAKOM C
TEXHUYECKOTO COCTOSTHHS MarHUTHBIX LIETIeH sIBJICHHEM (eppOope30HaHCa, YMEET
000pya0BaHUS MIOCTOSIHHOTO TOKA, 3HAKOM CTPOUTH BEKTOPHbBIE JUATPAMMBbI
MOICTAHIINI C SIBJICHUEM KaTyIIKU ¢ peppoOMarHUTHBEIM

CEpJIEYHUKOM U TpaHchopmaropa ¢
(heppOMarHUTHBIM CEPACYHUKOM;
CTYJIEHT CIIOCOOEH C BBICOKUM YPOBHEM
CaMOCTOATCIIBHOCTU OCYUICCTBIIATH
MOHHUTOPHUHT TEXHUYECKOTO COCTOSHUS
000pyI0BaHUs TIOJICTAHIIHIA
AJIEKTPUYECKUX CETEH

ba3oBelii ypoBeHb CHOPMHPOBAHHOCTH KOMIIETCHIIMU CUUTAETCS OCTUTHYTHIM, €CIIH CTYACHT
[0 WUTOraM BBINOJHEHHs paboTel Habupaer ot 10 g0 14 Ga/ioB, MOBBIMICHHBIH YPOBEHb CUHTACTCS
JOCTUTHYTBIM, €CJTH CTyIeHT Habupaet oT 15 mo 2006amioB.
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KountpoabHas paéora no Moay.ito 6

3adauu Ons KonmpoabHOU pabomul.
(cTyaeHT moitydaer 3ajjauy METOJOM CIIy4ailHON BEIOOPKH)

Bapuant Nel
b, OJEKTPUUYECKOE TOJIE CO3/1aCTCS TMOJOXKUTEIbHBIM 3apsAIoM & = 1.6 L0~*F kg,

DNEKTPOH (g = —1.6+10~* 5} JOCTATOUHO MEAJICHHO NEPEMENIAETCS M0 MyTH

> abca. TlopcuutaTh paboTy, KOTOPYHO HEOOXOIWMO 3aTPaTHTh Ha KaKIOM
‘Y‘ . yYacTKe IyTH, a TaK K€ MOJHYI paboTy Ha MyTH abca. YKa3atrh, 3a CUeT
s ] JNEHCTBUS KAaKUX CHJI MOXET OBITh COBEPIICHO TaKoe IepeMelleHue Ha

Ka)kJIOM y4acTKe IyTH. Bce paccTosHUsA Ha pUCYHKE JaHbl B CAHTUMETPAX.

Bapuant Ne2
B snexTpuueckoM Mosie TOUEUHOrO 3apsijia HampshKeHHEe MEXIy TOYKaMu a u b

2
Rc ? paBHO 25 B. Onpenenuts BEIWYMHY U HANPaBJICHUE HANPSKEHHOCTH I0JI B TOUKE
C
2 ¢, €CIIM TOYKH a, b, ¥ ¢ Nexar B INIOCKOCTH PUCYHKA, a UX PACCTOSHUS OT 3apsaaa ¢
o

R=3cm; Rp=T7 cMm; R=5 cm.

Bapuant Ne3
B snextpuueckoM mosie 3apsyKEHHOM OCH HAIPSDKEHHOCTh B TOouke p paBHa 500
B/M. Haiitin HanpspkeHue MEXIy TOYKAMH 7 M 1, YYUTBIBAs, YTO PACCTOSIHHUS Ha
PHUCYHKE yKa3aHbl B CAHTUMETpaXx.
Bapunant Ne4

Koakcuanpublii kabenb JUIMHHOHN §= 10 m UMEeT paguyChl BHYTPEHHEH XKHWIbI 7, = 2 MM U BHELIHEH
obonouku 7> = 5 mM. Ilog kakoe HampspKeHHE MOXKHO BKJIIOUUTH Kalenb, €Clii MaKCHMajbHas
HaNPSHKCHHOCTH TI0JIs He IOJDKHA MPEBHIMATh 1/3 MpoOUBHOM HANPSHKEHHOCTH, paBHOU 2 = 10%kE fn?

Bapuant Ne5
Z o R DIEKTPUYECKUI IUNONb, COCTOSINUN W3 3apsAioB g = 10° Kn u q = - 10° Ku,
paccoiiokeH B BakyyMme. Paccrosnue mexay 3apsinamu d = ImM. OnpeaenuTs noTeHuan
U BEKTOp HANPSKEHHOCTH DJIEKTPUYECKOro mojs B Toukax A u B, cdepuueckue
KOOpIMHATBI KOTOpbIX: Ry = 0.1 M; 04 = 0% ay = 0% R = 0.1 m; 03 = 30% ap = 90°.
IloTeHunanbl TOUEK, y1aJICHHbBIX B 6eCKOHe‘-IHOCTB, IIPUHSTH PaBHBIMU HYJIIO.
Bapuant Ne6
2H JlBa OECKOHEUHO [UIMHHBIX MPOBOASIIMX LWJINHApPA KPYrOBOILO CEYEHUS C
- NapajuleJIbHBIMUA OCSMH PACIIONIOKEHBI B Bo3ayXe. Panuycsl IMIuHApOB: 77 = 2
r cM; 72 = 4 CcM; PacCTOSIHHME MEXIy T€OMETpUUYEeCKUMHU ocsiMu 2H = 8 cM.
' \m \ Hanpspkenue, npuiio)KeHHOE K LUWJIUHIAPAM, U = 100 B. Onpenenuts: a)
AW \ J MOJIOKEHHE ANEKTPUUECKUX OCe; 0) HampsKEHHOCTh JEKTPHUUECKOro IO B
TOYKE M; B) NOBEPXHOCTHYIO IIOTHOCTH 3apsiia B TOYKE 7; T) €MKOCTb Ha
€MHHULLY JUTMHBI WINHIPOB.

Bapuant Ne7
beckoHeYHO MIMHHBIN NPOBOASIIMN HUIMHAP KPYTOBOIO CEYEHUS PAUYCOM 7|
1 cM pacmonokeH BHYTPH IPyroro OECKOHEYHO [UIMHHOTO MPOBOJSIIETO
b r WIMHIPA KPYTOBOTO CEYeHHUs paguycoM 7, = 3 cMm. Ocn UWIMHIPOB
4 napauiensHbl. PaccrosHue Mexay reoMeTrpuyeckumu ocsiMu b = 1.5 cwm.
O6nacTe MeXAy LUIMHAPAMU 3all0JIHEHA JUAJIeKTpUKoM (&€ = 4). K mununapam

MPWIOKEHO MmocTosiHHOe Hanpspkenne U = 200 B. Onpenenuts: a) moyioKeHue
ANEKTPUUYECKUX OCei; 0) HAMPsHKEHHOCTh YJEKTPUUECKOro MOJIs B TOUKE 77; B)
€MKOCTh Ha €AUHUIY JJIMHBI IUJIMHIPOB.

f
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Bapuant Ne8
Mexay IByMsi KOHLEHTPUYECKUMH IIMIIMHAPHYECKUMH DIIEKTPOJAaMH, PACHOJIOXKCHHBIMH B
BaKyyMe, OTEHIMA MEHIETCS 10 3aKOHY ¢ = ar® + & lnr + ¢, [I€ ¥ — PACCTOAHUE 10 OCH LIWIUHIPOB;
a, b, ¢ — uucnoBsle ko3¢ ¢punuentel. HaiiTu 3akoH pacrpeneneHuss HampsKeHHOCTH JIEKTPUYECKOTO
1oJisi 1 00BEMHOI MIIOTHOCTH 3apsiaa MEXy IEKTPOJaMH.
Bapuant Ne9
—————— [ToreHnman Mexay IUIOCKUMH 3JIEKTPOAAMHU, PACHOJIOKEHHBIMU B BaKyyMe,
______ MeHseTcsi B (YHKIMM pAcCTOSHHUS X TIO 3aKOHY = ax® +bx*+cw, TIC
o IE22223 a=-628:10° B/M; &=-042.100 B/M: e=-12.10°0 B/M  DiekTpomsl

X o o
______ NPEJICTaBISIIOT cOO0OW KBaapaThl cO CTOPOHOHM [ = (.1 M. pacCTOSIHHUE MEXAYy HUMHU
d = 0.5 -10~* M. [Ipenebperas kpaeBbIM 3((HeKTOM, HAUTH MOTHBINA 0OBEMHBIH 3aps,
pe| CKOTIMBIITMICS MEXTY JIEKTPOJAMH.
Bapuant Nel(

Huanexrpudeckuit (¢ = 3) map paguycom Ry=0.01 M 3apspkeH U pacmosoxkeH B Bakyyme. M3BecTHO,
YTO HANpsHKEHHOCTb IMOJIA BHYTPU IIapa MEHseTCsl B (YHKLUHMHU PACCTOSAHUS OT LEHTpa IIapa Io
3aKOHY I, = f%, 1, a HampsHKCHHOCTh IMOJs BHE IHapa MO 3aKkoHy I = [T%k /R, Tae
ky =12.56 Biw*: ki = 577 107% B .. OnpeaenuTh 3aKOHbI U3MEHEHHsI 0ObEMHOM INIOTHOCTH 3aps/a B
GyHKIMH pacCTOSHUS R OT LEeHTpa mapa s TOYEK, PACIOJIOKEHHBIX BHYTPM M BHE IIapa.
BoruncnuTs 3apsin mapa.

Bapuant Nell
beckoHeUHO AMMHHBIA CJIOM BO3/yXa pPaBHOMEPHO 3apsbKEH; OObEMHAasl IMJIOTHOCTH
= =107 (12x) Ka/m’. Tonumua 3apspKeHHOro ciost 2a = 10 M, mupuHa h 3% .
[locTpouTh KpuUBBIE H3MEHEHUS MOAYJSI HANPSKEHHOCTH DJIEKTPUUYECKOrO TMOJS U
MOTEHIMaa B QYHKIIMH KOOPAUHATHI x npit 0 & x <t @, [[pUHATD @ = QO npar x = 0,

BekTop 3EeKTpHUYECKOrO CMEIICHUss PAaBHOMEPHOTO TMOJIS B BO3IyXe pPaBeH

1.7F « 10~ "Ea /. YTOJI MEXIy BEKTOPOM CMEICHUS U HOPMAIIBIO K TIOBEPXHOCTU

o JUDIICKTPUKA B HANPABICHUH, MEPHCHANKYISIPHOM K HOPMAIHd W IUIOCKOCTH

D, €  UEPTERA, JIOCTATOYHO BEIMKH. OmnpenenuTh OTHOCHTENBHYIO JUIICKTPUUECKYIO

’c, TIPOHMIIAEMOCTb JUBJIEKTPHKA €2, €CIH HATIPSKEHHOCTh 3JIEKTPHYECKOTrO TOMs B
AUDIEKTpUKE E = & 10F Bfm.

Bapuant Nel3
1 15 1 JlBa mMiIMHApUYECKHX OECKOHEYHO UIMHHBIX IMPOBOJA PACIOJIOXKEHBI HAa HM30JIATOpaX
&P BJ0JIb MPOBOASAILICH cTeHbl. PacnonokeHue NMpoBOJOB U Bce HEOOXOAMMBIE pa3Mephl

20 YKas3aHbl Ha PUCYHKe B caHTHMMeTpax. Paguyc nepsoro mpooxa r; = 0.8 cMm; paauyc
2 BTOpOro nposoja r, = 0.4 cm. Oxpyxaromiei cpenoi spusercs Bo3ayx. [lepsblii mpoBox

INPUCOEANHEH K TMOJOXKHUTEIBHOMY MOJIOCY MCTOYHMKA, 3. 1. €. Kotoporo E = 200 B.
30 Otpunarensusiil nomoc ucrounnka 3/1C 3azemiieH.

Bapuant Nel4
Tpoc JIByXIpOBOAHYIO JIMHMIO I€pPENayd C 3allUTHBIM 3a3€MJICHHBIM TPOCOM IIpH
L n pacyeTe MOXKHO paccMaTpuBaTh KaK TpU UIMHHBIX IMPIMBIX IIPOBOJA,
EECIFES 3 PAacHOJIOKEHHBIX MNapajuIeIbHO JpPYr JApyry W O€3rpaHu4YHOM IpOBOASILEH
q IIJIOCKOCTH. PacronoxeHnue NMpoBOAOB M TPOCa IOKA3aHO Ha PUCYHKE, IIE BCE
SESTTSRSIISESSS pa3Mepsl yKasaHbl B CaHTUMETpax. Pagnycel mpoBooB 71 =5 MM, a paauyc Tpoca
ro = 3 mMm. Hanpsbxenue mexay npoBogamMu U = 35 kB. npu ycnoBuu, 4T0 NOTEHLIUAN 3E€MIIH
MPUHSAT PaBHBIM HYJIIO, IOTEHLKAJ JIEBOTO MpoBoja ¢, = 17.5 xB, a npaBoro ¢; = —17.5 B Onpeaenursb

JUHEIHYI0 MIOTHOCTD 3apsI0B Ha MPOBOAAX U TPOCE.
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Bapuant Nel5

z 30 < B IIPOBOAAILEH Ccpeie € yAeIbHOM IPOBOAMMOCTHIO ¥ = 3 - 107 CM/M mOTeHIHa
U3MEHSAETCSA 110 3aKOHY ¢ = —4+10 %x=3~107%¢ , 1€ X U ) — KOOPJAMHAThI
IIPSIMOYTOJIBHOW CUCTEMBI KoopAauHaT. [loacuuTtaTe TOK, NMPOTEKAIOIIMN Yepes
NPSMOYTOJIbHYIO TUIOIIAJAKY JUIMHHOM 2 cM W mupuHOM 1 cmM, KoTopas
PACIIOJIOKEeHA MAPAIIENLHO OCH z M cocTaBiisieT yroi 30° ¢ ochio x.

Bapuant Nel6

Omnpenenuts paguyc Ry moixychepruueckoro 3a3eMIUTENs, TOIPYKEHHOTO B INIMHUCTBIM TPYHT, €CIU

yepes Hero nporekaet Tok / = 105 A, a MakCMMaJIbHOE IIaroBO€ HarpsbkeHue He npeBbimaet U = 50

B. Iar uyenoBeka mnpuHiATh paBHeIM 0.8 M. VYzaenpHas NPOBOAMMOCTb TJIMHUCTOTO TPyHTa

= 5-10"% CM/M.

Bapuant Nel?7

s onpeneneHus yAaeIbHOrO CONPOTUBIIEHUS TPYHTA B HErO MOMEIEHA
MeTamuaeckas noinycdepa paauycom Ry = 25 cm. Uepes 3a3eMIuTens
nponyckaroTr Tok [ = 5 A. DJIEKTpOCTaTUYECKH BOJBTMETD,
MPUCOCIUHEHHBIH K JBYM 30HAAaM, KOTOpbIE OTCTOSIT OT LIEHTpa
nosrycepst Ha a = 50 cM, b = 100 cm, moka3eiBaeT HanpsbkeHue 40 B.
Cuuras, 4TO BTOpPOH 3JEKTPOJA YJaJ€H JIOCTAaTOYHO JAJIeKO U €ro
BIIUSTHUEM MOXHO MpeHeOpeyb, ONpeAeTUuTh YACIbHYIO TPOBOAUMOCTh TPYHTA.
BapuanT Nel8

3a3zeMJIeHHE BBHITIOJHEHO B BUJE MOJIOW MeTaTHYecKor cdepsl paguycom a = 0.2

- ! M, PacHoJOXEHHOM B TpyHTe Ha paccTossHUM d = 10 M OT ero MoBEpXHOCTH.
VYaenpHas NpPOBOAUMOCTb IpyHTa ¥ = 10~% Cagm. Onpenenuts CONpPOTHUBIECHUE

a 3azemyieHus R; , cuuTas 3apsabl chepbl U ee 3epKAIbHOTO HU300paKeHHs

COCpenoTOUEHHBIMI B LeHTpax cdep. CpaBHUTH HaiileHHOE 3HA4YECHHE C
COIIPOTHBIIEHUEM R( MeTalJIMuecKol cdephl, pacloloKEHHOH B TIpPYHTE Ha
BechMa OOJIBIION TIyOMHE OT MOBEPXHOCTH. KauecTBEHHO HAaYepPTHTh KapTUHY JIMHUH TUIOTHOCTH TOKa
IS 3a3eMJICHUS], U300paKEHHOTO Ha PUCYHKE.
Bapuant Nel9

7 3azemauTens — NOpeAcTaBiIsieT  co0OM  IMIAMHAPUYECKYIO  TpyoOy,
- PacIoyIOKEHHYIO0 B TPYHTE, KaK MOKa3aHO Ha pucyHke. /[nuna TpyOsl [ = 1m, ee
BHEIIHUM [uaMeTp @ =40 um, Y aelbHas IPOBOAUMOCTb IPYHTa § = 2 - 1077 Cogfm.

——d

OHpe,Z[GJII/ITL COIIPOTUBJICHUU 3a3CMJICHUS.
VkazaHue: HO,Z[ COIIPOTUBJICHHUEM 3a3€MJICHUS ITIOHUMAIOT COIMPOTHBJICHUC CPEABI
MCXKAY JAHHBIM 3JICKTPOAOM U 3JICKTPOAOM, YIAJICHHLIM B OCCKOHEYHOCTD.

Bapuant Ne20
Bnone nunMHAPUYECKOro NMPSAMOIUHEHHOTO IIPOBOJA MPOTEKAET IMOCTOSHHBIN
Tok [ = 3004. HanpaBnenue Toka B NpOBOJE MOKa3aHO Ha pucyHke. Ocpb z
I a LWIMHIPUYECKON CUCTEMbBl KOOPAMHAT MEPHEHIUKYIISIPHA IUIOCKOCTH YEpTeka
X 9 M Hampamji€Ha K uuTaTenro. Bocnons3oBaBlIMCh ypaBHeHHeM Jlammaca,
IIOJIyYNUTH 3aBUCUMOCTE CKaJIIPHOI'O MAarHUTHOTO IMOTEHIMANA ¢y = f (r . 2] U

€ro rpajueHTa grad gy = £ {r. @ 3} OT KoopauHat. CUUTaTh @, =0 B TOYKAX,
JISKAIMX Ha KBUIIOTeHIIHANu Ox.
BapuanT Ne21
Y Bnons nByXnmpOBOJHOW JUMHUM MNPOTEKAET MOCTOSHHBIA TOK [=3¢& A.
Hanpasnenune Toka B mpoBOAax JIMHUM NTOKA3aHO HA pUCYHKE. PaccTosiHne mexny
OCSIMH POBOJIOB & = 1.
Onpenenuth pa3HOCTh CKATAPHBIX MAarHUTHBIX IMOTEHIIMATIOB MEXIY TOUYKAMU M
u n m U p , T. € @un=@uph @ym— =@ KOODAMHATEI  TOYEK:
Fp =030 B =08m wp=0 =05 g =-053m x =-05mn

N
I
® 2

‘ d

KauecTBeHHO MOCTPOUTH KAPTUHY MarHUTHOT'O NOJISl ABYXIIPOBOAHOM JINHUU.
Bapuant Ne22

[}
—_ <
X
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Bnonep OuIMHAPHUYECKOTO NPSAMOJMHEMHOrO IIOJOrO0  CTAJIBHOIO IPOBOJAA  fp =3 -10% Cufu),
PacIoJIOKEHHOTO B BO3JlyX€, MPOTEKAET IOCTOSHHBIN TOK I = @42 4. BHyTpeHHul paguyc nposoja
7y = lem, BHCIIHMM paauyC NpoBOAA +# =2em. VI3BECTHO, YTO TAaHINEHLHMANbHAs COCTaBIIAIOIIAS
BekTopa [loMiHTHMHTra HAa BHEIHEN TOBEPXHOCTH NPoBOAA M, = 1.5 - 10* Br/ut.
Bapuant Ne23

[Inmockasgs »dneKTpOMarHWTHAas BOJIHA IIPOHUKAET M3 BO3AyXa B MOPCKYK BOZAy. Y IeiabHas
IIPOBOAMMOCTb MOPCKOM BOJBI ¥ = 1 oo /v, OTHOCUTEIIbHAS TUIIEKTPUYECKAsl IPOHULIAEMOCTb &= &0,
OTHOCHTEJIbHAsl MArHUTHAs NMPOHULAEMOCTh u = 1. OPOHT BOJIHBI MApAJIEIICH IMOBEPXHOCTH MOPS.
[InoTHOCTE ~ 2JEKTpUYECKOTO  TOKa Ha  IiyOuHe MCHJCTCA IO  3aKOHY
& = 10 sin(10%t — 3071 4¢w*. 3ammcaTh BbIpa)KEHUE AT MIHOBEHHOTO 3HA4YEHHMs MOJYyJNs BEKTOpa

xy = 10 e

[ToliHTHHIa HA TOBEPXHOCTH.

Bapuant Ne24
A=T

Bapuant Ne25
A=1i

-+
@-F=I"@"% Tlorenumansuo mu mome?

* N —
@rxtprbey IIpu kakux a u b A onuceIBaeT MarHUTHOE MoJie?

Tabnuma 2.12 — Kputepuu olieHKH KOHTPOJIBHON pabOThI

IToka3zarenu KomuectBo 0ayuioB
MUHUMAJIbHOE MakCHUMaJILHOE
[TpaBUIBHOCTH pelIeHUs 3a1a41 10 20
Utoro: 10 20

Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHINH MTpecTaBiIeHb! B Ta0bmuie 2.13.

Tabmuua 2.13 - Kpurepuu oueHuBaHus c(HOPMUPOBAHHOCTH KOMITETEHIIUN

Kon u Kpurepun oniernBanus chopMHUpPOBAaHHOCTH KOMIICTCHIIUN

HAaUMCHOBAHHE (4aCTH KOMIIETEHIINN)

UHANKATOpa

JIOCTIDKCHUA Ha 0a30BOM ypOBHE Ha TIOBBIIIICHHOM YPOBHE

KOMIIETEHIINH (YacTH
KOMITCTCHITHH)
CryneHt Bianeer CTyaeHT BiaieeT TEOpHeH IIeKTPOMArHUTHOTO
Teopuei T0JIs, 3HA€T OCHOBHbBIE MOHSTUS U 3aKOHBI, MOXKET
VT iicoes ANEKTPOMATrHUTHOTO MPOBECTH AHATIOTHIO DIIEKTPHIECKOTO 0TI B

OcymectBser T10JIs, 3Ha€T OCHOBHbBIE MIPOBOASILEH CpeJie C IIEKTPOCTATHUECKUM

MOHHTOPHHT TIOHSITHSI U 3aKOHBI; [OJIEM, MOKET HAlMCATh YPABHEHU
X HI1ECKOLO CTYJIEHT Ha 0a30BOM AJIEKTPOMArHUTHOTO T0JISI B UHTErpaibHON @opnfe

OCTOAHIS ypoBHE crioco0eH n YpaBHeHue Makcaesuia B nnq)(pepef{unanbﬂon

N ——— OCYIIIECTBIISATh dbopme, 3HaeT TeopeMy YmoBa-lloitHTHHTA,

S A— MOHHUTOPHHT SBJICHHE TOBEPXHOCTHOTO 3 PEeKTa; CTYIEHT
5IeKTPHYECKIX TEXHUYECKOTO CIOCOOEH C BBICOKUM YPOBHEM

cereil COCTOSIHUSL CaMOCTOSITEILHOCTH OCYIIECTBISATH MOHUTOPHHT
000py10BaHUs TEXHUYECKOTO COCTOSIHHSI 000pY0BaHUS
MHOJACTaHIIUN MOJCTAHLIMM JIEKTPUUYECKUX CETEN
AJIEKTPUYECKUX CETEH

ba3oBelii ypoBeHb CHOPMHPOBAHHOCTH KOMIIETCHIIMU CUUTAETCS TOCTUTHYTHIM, €CJIH CTYACHT

[0 UTOTaM BBIMIOJHEHUs paboThl HabupaeT oT 10 mo 14 GaystoB, MOBBHIMICHHBIM YPOBEHb CUHUTACTCSA
JOCTUTHYTBIM, €CIIA CTYIeHT HaOupaeT ot 15 1o 20 6amos.
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3 OHNPEAEJIEHUE PE3VYJIBTATA
MNPOMEXYTOYHOM ATTECTALIUU

q)OpMI)I HpOMe)KYTOLIHOI\/JI aTTeCTalluu 110 JUCHUIIIIMHE: 3a4em, DK3aMeH.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA JUL1 IIPOBEPKU
COOPMHNPOBAHHOCTHU KOMIIETEHII

IIKoc-1. Cnocob0eH oOCymIeCTBJIATh MOHHTOPHMHI TEXHHYECKOI0 COCTOSIHUSI O00O0pyJAOBaHHS
NMOACTAHIUIH JIEeKTPUYECKHUX CeTeid.

3amaHus 3aKpbLITOr0 THIIA

Buibepume o0un npasunvuulii gapuanm omeema:

1. Ymciao ypaBHeHHIl, cCOCTaABJEeHHBIX 110 3akoHaM Kupxroga, paBHo uncay:
y310B (V) 6e3 ogHoro (V-1)

y3110B (V)
BeTBel (B) 6e3 oxHoii (B-1)
+BeTBel (B)

2. AKTHBHasi MOITHOCTh — 3TO:
+Cpeansisi MOIHOCTD 32 MEePUOJ
CpenHsisi MOITHOCTD 3a MOJIIEPHOIA
Cpennsisg KBagpaTHuHasi MOLUTHOCTb 32 MOJINEPUOaa
Cpenssist KBapaTUYHasi MOIIIHOCTb 3a MEPHUO/T

3aaHusl OTKPBITOrO THIIA
Jaiume pazeepuymotit omeéem na 6onpoc

3. Kak ¢opmyaupyercst 3akon Oma?
Ipasunvuviti omeem: [=U/R. Cuna TOKa B LENH MPSIMO NPONOPLUOHAIbHA MPUIOKEHHOMY
HaMpsHKEHUIO U 00paTHO MPONOPLUOHAIBHA COIIPOTUBIICHHUIO STON LETIH.

4. Kak ¢opmyaupyercs nepsblii 3akoH Kupxroga 1J1s1 3JieKTpH4ecKHX nenei nocTossHHOIo
TOKA?

lIpasunvruoiii omeem:Z]i =0. AnreOpanveckas CyMMa TOKOB B BETBSX, MOJCOSTUHEHHBIX K

y3I1y, paBHa HYJIO

5. Kak ¢popmynupyercsi 3akoH BTOpoii 3akoH Kupxroga?
lIpasunvuoiii omeem: Zl R = ZE ;- AureOpanyeckas CymMMa TNAJCHUN HANPSHKCHUH B

3aMKHYTOM KOHTYpe paBHa ajredopaunueckoit cymme 3JIC B TOM ke KOHTYpe.

6. Kak ¢popmystupyercsi nepBblii 3aKOH KOMMYTAIIUM B JII000# 3JIeKTPUYeCKOH BeTBH?
IlpasunvHoiti omeem: TOK (MAarHUTHBIN MOTOK), MTPOTEKAIOIINN Yepe3 UHAYKTUBHOCTh, B MOMEHT
KOMMYTAIIUH COXPaHsET 3HaUeHUE, KOTOpOe ObLIIO HETOCPEICTBEHHO Mepe]l KOMMYTalneH.

7. Kak ¢popmystupyeTcsi BTOPOii 3aKOH KOMMYTALIMHU B JII000ii JJIeKTPHUY€eCKO BeTBU?

IpasunvHoiti omeem. HanpspKeHHE (3apsi) HA €MKOCTH B MOMEHT KOMMYTAIIMH COXpaHsSET
3Ha4YCHUE, KOTOPOE OBLIO HEMOCPEICTBEHHO Mepe]l KOMMYTAIUEH.
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dopma NpPOMeKYTOUHOI aTTeCTALMH MO TUCHUILINHE 3auem (Moayau 1-3), 3auem (monynu 4, 5).

OxoHuaTenbHble pe3yiabTaThl 00ydeHUs ((HOpMUPOBaHMS KOMIIETEHIIMI)  OMpPEIeISIOTCs
MOCPENICTBOM IepeBoa 0aIoB, HAOPAHHBIX CTYIEHTOM B IPOIECCE OCBOCHUS AUCIUIUINHBI, B OIICHKH:
0a30BBIi YpPOBEHb CHPOPMHUPOBAHHOCTH KOMIIETCHIIUU CYUTACTCA JOCTHTHYTBIM, €CJIH pPe3yjbTar
00y4eHHsI COOTBETCTBYET OlleHKe «3auTeHo» (50-100 peTHHTOBBIX 0aJIIOB).

®opMa NPOMEKYTOUYHOM ATTECTANUM 10 TUCUHUIIIMHE IK3ameHn (MOAYJb 6).

OkoHuaTenbHbIE pe3yJbTaThl oOydeHus (HOpMUPOBAHHS KOMIICTCHIIMM)  OINPEACIISIOTCS
MOCPEACTBOM TepeBoia 6amioB, HAOpaHHBIX CTYIEHTOM B IPOIIECCE OCBOCHUS AUCIUILINHBI, B OLICHKH:

— 0a30BbIi YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMHM CYUTAETCS JOCTUTHYTBIM, €CIIU PE3yJIbTaT
00y4YeHHsI COOTBETCTBYET OIICHKE «yIOBIETBOPUTENHHOY (50-64 peTHHrOBBIX OaIIOB);

— TMOBBIIICHHBIN YPOBEHb C(HOPMHPOBAHHOCTH KOMIETEHLUHW CUMTAETCS JAOCTUTHYTBIM, €Cld
pe3ynbTaT 00y4YeHHs] COOTBETCTBYET OILIEHKAM «XOpOIIO» (65-85 peUTHHTOBBIX OANIOB) M «OTIMYHOY»
(86-100 peHTHHTOBBIX OAJIIOB).

4 HOPSIOK ITPOBEAEHUA MMOBTOPHOM
MNPOMEXYTOYHOU ATTECTALIUN

@opMBI IPOMEKYTOUHOH aTTECTALUU T10 JUCLUILIUHE: 3a4em, SK3AMeH.

@OoH OLICHOYHBIX CpPEIACTB I IIPOBEICHUS IIOBTOPHOM IPOMEXYTOYHOM aTTECTalUU
(dbopmupyeTcst U3 YuClia OLIEHOYHBIX CPEJICTB IO TeMaM, KOTOPBIE He OCBOCHBI CTYICHTOM.

Ilpumeuanue:

JlononHUTEbHBIE KOHTPOJbHBIE UCIBITAHUS MPOBOJATCS NJIS CTYACHTOB, HaOpaBmux meHee S0
0as10B (B cooTBeTcTBUH ¢ «Il0NIOKEHNEM O MOTY TBHO-PEUTHHTOBOM CHCTEME ).

dopma NpoMeKyTOYHOU aTTeCTallUU MO JUCIUILIMHE 3ayen.

Tabnuua 4.1 — Kpurepun onieHku c(OpMHUPOBAHHOCTU KOMIIETCHIIUN
Kputepuu onienuBanus chopMHpOBAaHHOCTH KOMIIETCHIIUH (4aCTH
KOMITCTCHITIH )
Ha 0a30BOM ypOBHE
COOTBETCTBYET OILIEHKE «3a4TCHO»
50-100% oT MakcHMaJILHOTO Oajuia
N-1mkoe-1 OcyiectBisier CryneHT, B OCHOBHOM, BIIQJICET MaTEPHAIIOM IO TEMaM MOJIyJIeH,

Kon 1 HaumeHoBaHue
WHIMKATOpa TOCTHKEHUS
KOMIIETEHIIUH
(4acTu KOMITETCHIIIH )

MOHHUTOPHHT TEXHUYECKOTO 3HaeT 3akoHbl Oma u Kupxroda, ymeeT paccuuThIBaTh LIETH
COCTOSIHUSI OOOPYZIOBaHUSI | MOCTOSTHHOTO M TIEPEMEHHOT'0 TOKOB; Ha 0a30BOM YPOBHE CIIOCOOEH
MOJICTAHITUH AIMEKTPHUECKUX OCYIIECTBIIATH MOHUTOPHHT TEXHUYECKOTO COCTOSTHUS
cere 000py/10OBaHUsI OJCTAHIIMHI IEKTPHUECKUX CeTeH

(DopMa HpOMG)KyTO‘IHOfI aTTCCTallM1 110 AUCHUIIIINHE 3a4em.

Tabmuua 4.2 — Kpurepun oneHk# chOPMHUPOBAHHOCTH KOMITETCHIIUI
Kpurepun onieanBanmsi cOpMHUPOBAHHOCTH KOMIIETCHIIMH (4aCcTH
KOMIIETEHIIIH)
Ha 0a30BOM YPOBHE
COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% oT MakcHMaJILHOIO Oaia
CryneHT, B OCHOBHOM, BJIaJIE€T MaTEPHAIOM T10 TEMaM MOJYJIEH,
UMEET MPEACTABICHUE O HECUHYCOUIAIbHBIX TOKAX M HAMPSHKCHUSX,
MIEPEXOIHBIX MPOIEccaxX B IMHEWHBIX U HEIMHEHHBIX DJIEKTPHUECKHIX
LeTsIX; Ha 6a30BOM YPOBHE CITOCOOEH OCYIIECTBIIATh MOHUTOPHHT
TEXHUYECKOTO COCTOSIHHSI 000PYIOBaHUS IMOACTAHIIUN JICKTPUICCKUX
ceren

Ko n HaumeHoBaHue
WHJUKATOpa JOCTUKEHUS
KOMITETEHIIUH
(4acTv KOMIIETCHITUH )

N-1nkoe-1 OcymiecTBisieT
MOHHUTOPHHT TEXHUYECKOTO
COCTOSIHHSI 000pY0BaHUS
MOACTAHIUH JIEKTPUUECKUX
ceren
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®opma NpOMEKYTOUHOU aTTECTALUU 110 JUCLUIUINHE SK3AMEH.

Tabnuua 4.3 — Kputepun onieHkH c(hOpMHUPOBAHHOCTH KOMIIETEHIIMHN (9K3aMeH)

Kpurepuu onennBanus chopMupoBaHHOCTH KOMIIETEHIIMH

Kox n HaumeHoBaHue
(4acTv KOMIETCHITUH)

WH/INKATOpa TOCTHKCHUS
Ha 0a30BOM YpOBHE

KOMIICTCHII N

(q ACTH KOMIIET CHI_[I/II/I) COOTBCTCTBYCT OLICHKE «YIOBJICTBOPUTCIILHO»

50-64% oT MakCUMaJILHOTrO Oania

N-11kee-1 OcyluecTBisieT CTyneHT, B OCHOBHOM, BJIaJIEET MAaTEPUAJIOM IO TEMAaM MOYJIs,
MOHUTOPHUHT TCXHUYCCKOI'O 3HACT OCHOBHBLIC IMOJIOKCHUS TCOPUHN IJICKTPOMATrHUTHOT'O I1OJIA;
COCTOSIHHSI 000pYIOBaHUS Ha 0a30BOM yYpOBHE CITIOCOOCH OCYIIECTBIATh MOHUTOPHHT
HOIICTaHI_II/II\/'I QJICKTPHUICCKUX TEXHUYCCKOI'O COCTOAHUA 06opy,u0}3aHI/1;1 HOZ[CTaHL[I/Iﬁ
cerei AJIEKTPUYECKUX CETEH

Tabmmma 4.4 — Kputepun onieHKH chOpMHUPOBAHHOCTH KOMITETCHIIMI 10 KYPCOBOM paboTe

Kputepuu onienuBanus chopmMHUpOBaHHOCTH KOMIETEHLINUH (YaCTH

Kong u naumeHoBanue
KOMITCTCHITHH )

MHAMKATOpa JTOCTHKEHUS
Ha 0a30BOM YpPOBHE

KOMIICTCHIIHU

TBETCTBYET OIICHKE «YOBJIETBOPUTEIHLHO
(4acTu KOMIIETEHLIUN) COOTBETCTBYCT OLUCHKE «YIOBICTBOPUTEILHO

50-64% oT MakCUMAaJILHOIO Oasia

Crynent BoimonHmI padoty. [Tpu BeimoiHeHNH pabOTHl HCTIOIH30BAT

NI-11ikoc-
Oc ﬁegg; ;GT nakeT Mathcad, HO He ocBOWMII BCTpoeHHbIE (yHKIIMH, 3HACT 3aKOHBI
MZHHTO _— KOMMYTAIIHH, YMEET PACCYUTHIBATH TIEPEXOTHBIC TIPOIIECCHI
p KIIACCHYECKHM U OTIEPaTOPHBIM METOIaMH B IMHEWHBIX JICKTPUICCKUX
TEXHHUYCCKOI'O COCTOAHUA
06OPY TOBAHAS IETsIX, HO He COBCEM TBEPJIO BIIJiceT MaTepuasioM; npu 3amute KP
Py . NPUBOJIUT HETOYHYIO apTyMEHTAIIUIO0 TEOPETUICCKHX TTOJI0KECHUH; Ha
IIoaACTaHIIUN

0a30BOM ypOBHE CIIOCOOEH OCYIIECTBIISATE MOHUTOPUHT TEXHUYECKOTO

IIEKTPUUECKUX CETEMN . o
COCTOAHUA O60py2[OBaHI/ISI NMOACTAHIMU SJICKTPUICCKUX CCTCHU
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