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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB u coaeprkaHue MPaKTHUECKUX U JTa00PATOPHBIX 3aHATHI HAPABJICHBI HA PEAN3ALINI0
denepanbHOro roCyIapCTBEHHOIO 00pa30BaTENBbHOTO CTAHJAPTAa CPEIHEr0 HPO(ecCHOHATBHOIO
oOpa3oBaHusl.

Benymelt aMIakTH4YecKol 1I€NbI0 NPAKTUYECKUX 3aHATUH  sABisgeTcs (HOpMHpOBaHUE
npo(hecCHOHANBHBIX MPAKTUYECKUX YMEHUH (YMEHUH BBINIOJHATH OIPEICICHHBIC JCHCTBHS,
orepanuy, HeOOXOIUMBIE B TOCIEAYIONEM B NMPO(eCCHOHAIBHOW NESTENFHOCTH) MM YYeOHBIX
MIPaKTUYECKUX YMEHUN, HEOOXOUMBIX B MOCIENYIOIIEH yUeOHON NeSTENbHOCTH.

Benymelt aunakTudecko 1Leabl0 Ja0OpaTOPHBIX 3aHSATUM SBJISETCS SKCIEPUMEHTAIBHOE
MOATBEP)K/IEHUE W IPOBEPKAa  CYHIECTBEHHBIX TEOPETHMUECKUX  IIOJIOKEHUN  (3aKOHOB,
3aBUCHUMOCTEN).

B cootBerctBHUM ¢ pabodyeil mnporpaMMol y4eOHOM AMCHUIUIMHBI «DJIEKTPOTEXHUKA»
MPEeIyCMOTPEHO  NPOBEACHHWE TMPAKTUYECKUX U  JIabopaTOpHBIX 3aHATHUH. B pamxax
MIPaKTUYECKOT0/1a00paTOPHOTO 3aHATHSI OOydarolMecss MOTYT BBINOJHATh OJHY WM HECKOJIBKO
MPaKTUYECKUX/Tab0PATOPHBIX padoT.

B pe3ynbTaTe uxX BBIMOTHEHUS, OOYyJAIOIIHICS JTODKEH:

ymemu:

V1 BBINOJHATH pacyeThl ANEKTPUUECKUX IIETIEH;

V2 BbIOMpATH IEKTPOTEXHUIECKHE MaTepUaIbl HA OCHOBE aHAJIM3a UX CBOUCTB ISt
KOHKPETHOTO MPUMEHEHHS;

VY3 nonb3oBaThCs MPUOOPAMU U CHUMATh UX IMOKA3aHUS;

Y4 BBINIOJTHATH MOBEPKH aMIIEPMETPOB, BOJIBTMETPOB U OJTHO(A3HBIX CUETIMKOB;

V'S BBINOJHATH U3MEPEHUS MAPAMETPOB LENEN MOCTOSIHHOTO U MTEPEMEHHOTO TOKOB.

ConepkaHue TPAKTUUECKUX U JTAOOPATOPHBIX 3aHATUM OPUEHTUPOBAHO Ha TOATOTOBKY
oOyyaronuxcs K OCBOCHHIO MPOGECCHOHATLHOIO MOIY/S MpOrpaMMbl TOATOTOBKH CIICLIMAMCTOB
CPEIHET0 3BEHA IO CIEUUAIILHOCTH U OBIIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 1.2. Opraau3oBeiBaTh W TPOU3BOAWTH paOOTHI IO BBISBICHUIO HEHCIPABHOCTEH
ANEKTPOYCTAHOBOK IPOMBIIUIEHHBIX U TPAXKIAHCKUX 3JaHUM;

[IK 1.3. Opranu3oBblBaTh W MPOU3BOJUTH PEMOHT AJIEKTPOYCTAHOBOK MPOMBIINUICHHBIX U
IFPAKIAHCKUX 3/1aHUI;

I[IK 2.1. OpraHu3oBbiBaTh W TMPOU3BOJUTH MOHTAX CHJIOBOTO AJIEKTPOOOOPYIOBAHUS
MIPOMBIIIJICHHBIX U FPAXKIAHCKUX 3[JaHUI ¢ COOMI0ICHHEM TEXHOJIOTHYECKON MOCIe0BATEIbHOCTH;

I[IK 2.3. Opranu3oBblBaTh W OPOU3BOJWTH HAJIAJKy W  HUCIHBITAaHUS  YCTPOWCTB
AJIEKTPOOOOPYI0BAHUS POMBILIUICHHBIX U TPAKIAHCKUX 3/1aHUMI;

[IK 2.4, VYyactBoBaTh B  MNPOCKTUPOBAHUU  CHUJIOBOTO M  OCBETUTEJIBHOIO
ANIEKTPOOOOPYIOBAHUS;

IIK 3.1. Opranu3oBbIBaTh W MPOU3BOJAUTH MOHTQX BO3AYIIHBIX U KaOENbHBIX JIMHHUHA C
coOI0ICHNEM TEXHOJIOTHYECKOH MOCIeI0BaTeIbHOCTH

[IK 3.2. Opranu3oBbIBaTh U NPOU3BOJUTH HAJIAJKY U HCHBITAHUS YCTPOMCTB BO3AYIIHBIX U
KaOeJbHBIX JTMHUII;

[1K 3.3. Opranu3oBbIBaTh U MPOU3BOIUTh FKCILTYATALMIO AIEKTPUUECKUX CETEH;

[IK 3.4. YuacTBOBaTh B IPOEKTUPOBAHUH IJIEKTPUUECKUX CETEH;

A Taxxe GOPMHUPOBAHUIO 0OU4UX KOMNEM EHYUIL:

OK 0l. BeoiOupates cmocoObsl pemieHHs 3agad  Opo(ecCHOHATbHOM  AeATeIbHOCTH
MIPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM,

OK 02. OcymiecTBisATh NOUCK, aHATU3 U MHTEPIpPETALUI0 MHPOpMALUK, HEOOXOJUMOM s
BBITIOJTHEHUS 3a71a4 TPO(HeCCHOHATLHOU NesITeNbHOCTH;
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OK 03. IlmanupoBaTh M peaJH30BbIBaTh COOCTBEHHOE NPO(EecCHOHAIBHOE W JHMYHOCTHOE
pa3BuUTHE.

OK 04. PaGotaTh B KOJUIEKTUBE W KOMaHze, 3P(PEKTHBHO B3aMMOJICHCTBOBATH C KOJUICTaMH,
PYKOBOJICTBOM, KJIMEHTaMH;

OK 05. OcymiecTBasTh YCTHYIO U MMCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYJapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TIPO(PECCHOHATBHON JIESTETLHOCTH,

OK 10. Ilonb3oBarbcs npo(eCCHOHATBHOW JOKYMEHTAallMEe Ha TOCYJapCTBEHHOM H
WHOCTPAHHBIX S3BIKAX.

Brinosinenue o0yyaromuxcst IpakTUUECKUX U JIa0OpaTOPHBIX padoT Mo yueOHOM TUCIUILUINHE
«DNEKTPOTEXHNUKAY HAIMIPABIICHO Ha:

- 00o0OmeHne, CUCTeMAaTH3alMIo, YIUIyOleHHe, 3aKpeIUICHHE, Ppa3sBUTHE M JACTAIN3ALUI0
MOJIyYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW TUCIUTUTUHEI;

- (¢opmHpoBaHHE YMEHHWI TPUMEHSTH TIIOJyYCHHbIE 3HAHUS HA TPaAKTUKE, PEaTH3alrio
€IMHCTBA WHTEIUICKTYa IbHON U MPAKTHYECKON AEATEIIbHOCTH;

[pakTrdeckue ¥ 1a0OpaTOPHBIC 3aHSTHS TPOBOMSTCS TIOCIE COOTBETCTBYIOIIEH TEMBI, KOTOPAs
oOecrneynBaeT HaIM4ue 3HAHUNA, HEOOXOUMBIX IS €€ BBLIIOJIHEHHS.



2 IEPEYEHDb TIPAKTUYECKUX/JIABOPATOPHBIX 3AHATUI

Pasjnenni/Tembl Tembl npakTnueckux/Jaadoparopunbix | Koanu TpeGoBanus
3aHATHH €CTBO ®oIrocC C1io
4acoB (ymeTn)
Pazjen |. DiexkTpuyeckue enu NoCTOAHHOI0 TOKA 28
Tema 1.2 Jlabopatopnas padora Nel IIpocreiinme 2 Y1VY2VY3V4YV5
DJleKTpUYeCKHUe 1enu JUHEHHBIE JIEKTPUYECKUE LIECTIH Y01.1 ¥01.2V01.3
NMOCTOSIHHOT'O TOKA U MOCTOSIHHOTO TOKA. V01.5¥01.6 Y01.9
MeTOoJbl HX pacyera ¥02.2¥02.4Y02.5
¥03.2V04.2Y05.3
¥09.1 ¥09.2 ¥10.7
JlabopaTtopnast pabota Ne 2 CmerianHoe 2 YV1V2V3V4V5
COCIMHEHUE DJIEMEHTOB B JIEKTPUUECKOM Y01.1 ¥01.2 V01.3
LIETIH TIOCTOSTHHOTO TOKa YO01.11 ¥02.1
v02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
¥09.1 ¥09.2 ¥10.7
[IpakTnueckoe 3ansatue Ne 1 Pacuér nenei V1V2V3V4V5
MOCTOSSHHOTO TOKAa € MOCIIEIOBATEIIHLHBIM, Y01.1 Y01.2V01.3
MapajuieIbHbIM, CO CMEIIaHHBIM 4 V01.5¥01.6 Y01.9
coeqUHEHNEM V01.11 V02.1
v02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
[IpakTuueckoe 3anstue Ne 2 Pacuér uenu Y1V2VY3V4V5
HOCTOSIHHOT'O TOKa METOJIOM V01.1 ¥01.2VY01.3
SKBUBAJICHTHOTO T€HEepaTopa 4 Y01.5Y01.6 Y01.9
Y01.11 ¥02.1
¥02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
IIpaktuueckoe 3ansatue Ne 3 Pacyer ueneit V1V2V3V4V5
IMOCTOSIHHOT'O TOKAa METOJIOM HAI0KEHUA V01.1 ¥01.2VY01.3
Onpenenenue napameTpoB LENH METOJIOM 4 ¥02.6 ¥02.7 ¥03.1
HaJIOKEHUSI. ¥03.2V04.2 ¥05.3
Y09.1 ¥09.2 ¥10.7
[IpakTuueckoe 3anstue Ne 4 Pacuer Y1V2VY3V4V5
AJIEKTPUYECKUX LETEeH METOJOM Y3JI0BBIX V01.5Y01.6 Y01.9
U KOHTYPHBIX YPaBHEHUU 4 Y01.11 ¥02.1
Y02.2 ¥02.4 ¥02.5
Y02.6 ¥02.7 Y03.1
Y09.1 ¥09.2 ¥10.7
[Ipaktuueckoe 3ansitue Ne 5 Pacuer Y1V2V3V4V5
AJIEKTPUYECKHUX 1IETIEH METOI0M V01.1 Y01.2Y01.3
KOHTYPHBIX TOKOB ¥01.5 ¥01.6 Y01.9
4 Y01.11 V02.1
Y02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
Y03.2¥04.2Y05.3
¥09.1 ¥09.2 ¥10.7
[IpakTnueckoe 3anarue Ne 6 Pacuer 4 Y1V2V3V4V5
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JIEKTPUYECKUX LIETIEHN C ABYMS y3JIaMu
METOJIOM Y3JI0BOTO HaIIPSKEHUS

Y01.1 ¥01.2Y01.3
Y01.5 ¥01.6 YO1.9
Y01.11 ¥02.1

¥02.2'¥02.4 ¥02.5
¥02.6 ¥02.7 V03.1
¥03.2V04.2Y05.3
¥09.1 ¥09.2 ¥10.7

Pazjien 3 DiiekTpuyeckne nenu nNepeMeHHoro ToKa 38
Tema 3.3 Jlaboparopnas padota Ne 3 V1V2V3V4V5
Hepa3BeTBHeHHble nenu 9KCHCpI/IMeHTaHI)HO€ OMpCACIICHUC Y01.5Y01.6 Y01.9
MEePEMEHHOr0 TOKA napamMeTpoOB 3JICMCHTOB Heneu 4 VO01.11 ¥02.1
IEPEMEHHOTO TOKA. ¥02.6 ¥02.7 ¥03.1
vV03.2Y04.2 V05.3
¥09.1 ¥09.2 ¥10.7
JlabopaTtopnast pabota Ne 4 YV1V2V3V4V5
DneKTpruYecKas 1erb IEPEMEHHOTO TOKa C Y01.1 ¥01.2V01.3
MOCJIEI0BATEILHBIM COCTUHEHHEM 4 V01.5¥01.6 Y01.9
JJIEMEHTOB. v02.2¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
¥09.1 ¥09.2 ¥10.7
JlabopaTtopnast pabota Ne5 HactoTHbIE V1V2V3V4V5
CBOICTBA AJIEKTPUUECKUX LETEH V01.1 ¥01.2 Y01.3
V01.5¥01.6 Y01.9
4 V01.11 ¥02.2
¥02.4 ¥02.5 ¥02.6
¥02.7 ¥03.2 Y04.2
Y05.3 ¥09.1 ¥09.2
¥10.7
[IpakTuueckoe 3anstue Ne 7 Pacuer Y1V2V3V4V5
Hepa3BETBIICHHBIX IETIeH epeMEHHOTO Y01.1 Y01.2 V01.3
ToKa Y01.5 ¥01.6 Y01.9
4 Y01.11 V¥02.1
¥02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
Y03.2¥04.2Y05.3
Y09.1 ¥09.2 ¥V10.7
Tema 3.4 [Ipaktnueckoe 3anarune Ne & Pacuer Y1V2V3V4V5
Pa3BeTBJIeHHbIE e pa3BETBICHHBIX IIeTIel IEPEMEHHOTO TOKa Y01.1 V01.2¥01.3
lepeMenHoro ToKa Y01.5 ¥01.6 Y01.9
4 Y01.11 V02.1
Y02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
Y03.2Y04.2Y05.3
Y09.1 ¥09.2 V10.7
Tema 3.5 [Ipaktuueckoe 3ansitue Ne 9 Pacuer neneit Y1V2V3V4V5
CuMBOJIMYeCKHii MeTox | TEPEMEHHOIO TOKA CHMBOJIMYCCKUM Y01.1 ¥01.2 Y01.3
pacuera METOJIOM 6 Y01.5Y01.6 Y01.9
Teneii Y01.11 V02.1
CHHYCONJIAJIbLHOI'0 TOKA C ¥02.2¥02.4 ¥02.5
¥02.6 ¥02.7 Y03.1
NPUMEHEHHEM




KOMIIVICKCHBIX YHCEJI

¥03.2V04.2Y05.3
¥09.1 ¥09.2 ¥10.7

Tema 3.6 Tpex¢azurbie
LeNnyu U UX pacyer

Jlaboparopnas pabota Ne6 Tpéxdaznas
LIETIb PU COCTMHEHHUH MOTpeOUTENel 1o
cxeme "3Be3na”

Y1V2VY3V4V5
Y01.1 ¥01.2Y01.3
Y01.5 ¥01.6 YO1.9

4 ¥02.2 ¥02.4 ¥02.5
¥02.6 ¥02.7 ¥03.1
Y03.2¥04.2 Y05.3
Y09.1
Jlaboparopuas padota Ne 7 Tpéxdazuas V1V2V3V4V5
eMb [PU COCIMHEHUH MOTpedUuTene mo V01.1 ¥01.2 V01.3
cxeme "TPeyTOBHIK". Y01.9 Y01.11
v02.1 ¥02.2Y02.4
4 | Y02.5Y03.1 Y03.2
Y04.2 ¥05.3 V09.1
Y09.2 ¥V10.7
[TpakTuaeckoe 3ansatue Ne 10 Pacuér
TpE€xhazHON 1enH MepeMEHHOT0 TOKa Mpu 4 YV1V2V3V4V5
coeMHeHue (a3 MPUEMHUKA «3BE3JI0N v01.1 V01.2 VO1.3
[Ipaktuueckoe 3ansitue Ne 11 «Pacuér v01.5 Y01.6 YO1.9
TpE€xhazHON 1enH NepeMEHHOr0 ToKa Mpu 2 V02.2 Y02.4 V025
coeluHeHue a3 NpueMHUKa V02.6 V027 VO3.1
«TPEYTOJILHUKOM)
[Ipaktuueckoe 3ansitue Ne 12 «Pacuér Y03.2¥04.2 ¥05.3
TpéX(ha3HOM IeNH B aBAPUIHHBIX PEKIMAX)» 4 ¥09.1 ¥09.2 V10.7
Tema 3.8 Hetunelinbie JlaGopatopnast pabora Ne 8 Henunelinas Y1V2V3V4V5
3JeKTpUYecKHe Henu 3JIeKTpUUecKas IIelb MOCTOSHHOTO TOKa C YOI1.1 ¥01.2 V01.3
NMepeMeHHOr0 TOKa MOCIIEI0OBATEIHLHBIM COCIIMHEHUEM YOL.5 ¥01.6 YOL.9
2JIEMEHTOB. 4 YOLI1 Y02.1
Y02.5 ¥02.6 ¥02.7
Y03.1 ¥03.2 Y04.2
Y05.3 ¥09.1 ¥09.2
v10.7
NTOI'O 80




3METOANYECKUE YKA3AHUSA

Tema 1.2 JekTpuyeckne Heny NOCTOAHHOIO TOKA U MeTObI X pacyera
IIpakTnueckoe 3ansiTue Ne 1
Pacuér nemnel moCcTOSIHHOTO TOKA € MOCIEA0BATEIBHBIM, TaPAJIJIEIbHBIM U CMEIIAHHBIM
COCIMHEHUEM

He.]'lb: HAay4YUTbCA  paCCUUTBIBATHL  JJICKTPUYCCKHUE LCIKU C IMOCJICHOBATCIIBHBIM U
nmapajjiCJIbHbIM COCIUHCHHUCM.

BoinosinuB padory, Bbl Oyaere ymeTh: BBIIOJHATH pacueThl AJIEKTPUUYECKUX LENeH
MIOCJIEJOBATEIBHOTO, MAPAJIIEIIBHOTO U CMEIIAHHOTO COCIMHEHMS.

MarepuajibHoe obecniedeHHe: KOHCIIEKT JEKIUH, pOpMYIbl, CXEMBI.

3amanue:
1.K TpéM mocnenoBaTrenpbHO COCIMHEHHBIM PE3HCTOPaM B LENH C MOCTOSHHBIM MCTOYHHKOM

HaNpsDKEHUs TOJKIIOUIIIA TIOCIeI0BaTeNIbHO 4eTBEPTHIN pesuctop R4 = Rs. Onpenenutsb
U3MCEHCHHUE TOKA B IICIIU U U3MCHCHUSA HaprDKeHI/II\/'I Ha KaXJI0M PE3UCTOPC.

2.K TpéM napasienbHO COEIMHEHHBIM PE3UCTOpaM B ILENU C MOCTOSHHBIM HCTOYHUKOM
HaNpsDKEHUs TOJIKITIOYMIN 4eTBEPTHIN pe3uctop Rs = Riz. Ompenenuts m3MeneHnue oo1ero
TOKa B 1€MW U U3MEHEHHEM TOKOB B BETBSX.

3.B 1ienu mOCTOSIHHOTO TOKa OTIPEICTUTh TOKH Ha BCEX JIEMEHTax cXeMbl (puc.l).

HcxonHbpie qaHHBIC BApUAHTOB MPUBEACHBI B TaOmIie 1.

L] L}

Cxema Nel Cxema Neo2 Cxema Ne3 Cxema Ned

Puc.1. CxeMmsl k 3agadguio Ne3.

Taomuma 1
Ucxoaubie qaHHbIe
3agada 1 3agaua 2 3agaua 3
ol = = = = = = = = = =
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10 | 15 | 20 | 36 | 100
20 | 30 | 20 | 90 | 200
30 | 40 | 30 | 80 | 150
120
50 | 60 | 35 | 90 | 100
60 | 15 | 36 | 90 | 150

10 115|120 |36 |10 | 15|20 | 36
20 130 | 20 |90 | 20 | 30 | 20 | 90
30 140 | 30|80 |30 |40 30|80
40 |50 | 32 |80 |40 |50]32]80
50 | 60 | 3590 | 50 | 60 | 35 | 90
60 | 15136 | 90 | 60 | 15 | 36 | 90
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7 11516 |24 42 15|16 |24 | 42
8 |16 |17 |25 |45]16 |17 | 25|45
9 |17 /18|12 |50 |17 |18 |12 |50
10 118 |19 (12 |60 |18 [ 19 | 12 | 60
11 115201536 | 20| 15|10 | 36
12 130 |20 {30 | 90 | 20 [ 30 | 20 | 90
13140 | 30|40 | 80| 30|40 | 30|80
14 | 50 | 32 [ 50 | 80 | 32 | 50 | 40 | 80
15160 | 35|60 | 90 | 35 | 60 | 50 | 90
16 | 15 |36 [ 15|90 | 36 | 15 | 60 | 90
17 116 | 24 |16 |42 | 24 | 16 | 15 | 42
18 | 17 | 25|17 |45 | 25|17 |16 | 45
19118 |12 |18 |50 | 12 | 18 | 17 | 50
201191211960 |12 19|18 |60
21110202036 |10 15|36 | 36
22120202090 |20 30|90 90
2313030 |30|80 |30 40|80 80
24 140 | 32 |1 32|80 |40 50|80 80
25150 [ 35|35[90 |50 60|90 90
26 | 60 | 36 | 36 | 90 | 60 | 15 | 90 | 90
27 11524 |24 142 |15 |16 |42 | 42
28 116 |25 |25 |45 |16 |17 | 45| 45
29 |17 |12 |12 |50 | 17 | 18 | 50 | 50
30118 121260 |18 |19 |60 60

1516 | 24 | 42 | 200
16 | 17 | 25 | 45 | 120
17 | 18 | 12 | 50 | 140
18 |19 | 12 | 60 | 150
1510 | 20 | 36 | 100
30 [ 20 | 20 | 90 | 200
40 | 30 | 30 | 80 | 150
50 | 40 | 32 | 80 | 120
60 | 50 | 35 | 90 | 100
15|60 | 36 | 90 | 150
16 | 15 | 24 | 42 | 200
17 | 16 | 25 | 45 | 120
18 | 17 | 12 | 50 | 140
19 |18 | 12 | 60 | 150
10 | 10 | 20 | 36 | 100
20 | 20 | 20 | 90 | 200
30 [ 30 | 30 | 80 | 150
40 | 40 | 32 | 80 | 120
50 | 50 | 35| 90 | 100
60 | 60 | 36 | 90 | 150
15 [ 15 | 24 | 42 | 200
16 | 16 | 25 | 45 | 120
17 | 17 | 12 | 50 | 140
18 | 18 | 12 | 60 | 150
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Kparkue TeopeTuueckue cBeeHH:
DJeKTpUYecKas 1elb, COCTOSIIAsT U3 IEMEHTOB, BOJbTAMIIEPHBIC XapaKTEPUCTUKU KOTOPBIX

SABJISIIOTCA MPAMBIMHA JIMHUSAMU, HA3bIBACTCS JIMHEHHON 3J'I€KT];)I/I‘IGCKOI71 OCNbO, a 3JICMCHTHI,
M3 KOTOPBIX COCTOUT LCIb, — JIMHEHHBIMHA JIEMEHTAMH.

COGI[I/IHCHI/IG B BHCKTpH‘IeCKOfI LECIY, IMPU KOTOPOM YE€PE3 BCC DJIEMCHTHI IMPOTEKACT OJUH U
TOT XK€ TOK, Ha3bIBaA€TCA IIOCICAO0OBATCIIbHBIM COCIUHCHUEM. OKBHBAJICHTHOE COIIPOTHUBJICHHUC
RO HOCJ'ICI[OBEITCJ'IBHOI\/’I LOEIMU MOCTOSAHHOI'O TOKa paBHO CyMME COHpOTI/IBJ'IeHI/Iﬁ OTACIBHBIX
Y4aCTKOB:

RO =RI+R2+....

HanpsokeHne Ha OTIENBHOM y4acTKE B COOTBETCTBHHM C 3aKOHOM OMa MpOMOPLHHUOHAIBEHO
compoTtuBieHuto Toro yyactka: Ul =1 R1; U2 =IR2.

HaHpH)KeHI/IC U na BXOJIE€ IIOCJIENOBATEILHOM IIEMH B COOTBETCTBUH CO BTOPBIM 3aKOHOM
KI/IpXFO(ba paBHO CYMMC HaHpH)KeHI/Iﬁ Ha OTHCJIbHBIX YJaCTKaXx:

U=UI+U2+..

HpI/I napajiyieJIbHOM COCIUHCHHUU [BYX HJIM HCCKOJIbKUX 3JICMCHTOB HAIIPS)KCHUC HA HUX
OJIHO U TOXKEC, TaK KaK BbBIBOJbI 3THX 3JICMCHTOB MOAKIIFOUYCHBI K OMTHUM U TEM K€ y3JIaM. Toxu
B OTACJIBHBIX JJICMCHTAX ONPCACIIAOTCS 110 3aKOHY Oma:
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11=U/R1;12=U/R2.

B cootBercTBUM ¢ nepBrIM 3akoHOM Kupxroga Tox | B Hepa3BETBIEHHON YacTH IIETIH paBeH
CyMME€ TOKOB BCE€X I1apaJUICIIbHBIX BETBEHU:

I=11+12+ ...

[IpoBoguMOCTh TNApaUIETBHOTO COEAMHEHUS pPaBHA CYMME IPOBOJMMOCTEN OTJIENbHBIX
Y4aCTKOB:

I/RD = 1/R1 +1/R2 +...

Ilopsinok BbINOJIHEHHS PadOTHI:

1. U3yuuts TeopeTHyeCcKuili MaTepua 1o TeMe.

2. Ilpu pemennn 3aqa4 1 1 2 3apucoBaTh CXEMBI.

3. nst 3amaum 3 BEIOpATh CXeMY B COOTBETCTBHH C BAPHAHTOM.

dopma npeacrasiieHus pe3yJbTara:
Otuer no paboTe T0JKEH COJEPKaTh:

a) HauMEHOBaHWe PabOTHI U 1I€Tb PaOOTHI;
0) cXeMBbI K KaKI0H 3a71a4e;

B) pe3y/bTaThl PaCUETOB;

I') BBIBOJIBI 11O padoTe.

Kpurepun oueHku:

OueHka «OTJHYHO» CTAaBUTCS B TOM CITy4ae, €CJId CTY/ICHT:

- CB0OOOTHO MMPUMEHSIET MOTYYEHHBIC 3HAHUS MTPH BHITIOJHEHUN NMPAKTHUECKHUX 3a/IaHUM;

- BBIMOJHUJI pabOTy B TIOJTHOM 00BEME C COOJIIOICHHEM HEOOXOIUMOM TOCIeI0BATEIHHOCTH
e CTBHIA;

- B TUCBMEHHOM OTYETE 110 pabOTE MPaBUIIBLHO U aKKYPaTHO BBITIOJHEHBI BCE 3aITHCH;
O1eHKa «XOPOIII0» CTABUTCS, €CIIH:

- BBITNIOJIHEHBI TPEOOBaHUS K OIICHKE «OTIWYHO», HO JOMYIIeHBI 2 — 3 Hejaoudera IpH
BBITIOJTHEHUH TPAKTUYCCKUX 3aJaHUH M CTYJACHT MOXKET MX HUCIPABUTh CAMOCTOSITEIILHO WIIH
MIpU HEOOJIBIIION TOMOIIH MPETIOAaBaATENS;

- B TUCBMEHHOM OTYETE 110 padoTe AeslaeT He3HAUYNTEIbHbIE OITNOKH;

OneHKa «yJT0BJIETBOPUTEIbHO» CTABUTCS, €CIIH:

- TpakTHyYeckas paboTa BBIMOJHEHA HE IIOJHOCTBIO, HO OOBEM BBIITOJTHEHHOW YacTH
MTO3BOJISCT MOJYYUTh MPABUIIbHBIC PE3YJIbTATHl U BHIBOJIBI;

- B XOJI€ BBIMOJHEHHs PabOThI CTYIEHT MPOJAEMOHCTPUPOBAN cliabble MPAaKTUYECKUE HABBIKHU,
OBLIIU JOIYIICHBI OIIMOKH;

- CTYZIEHT yM€eT MPUMEHSATh NOJYyYCHHbIE 3HaHUS IPU PEIICHUU MPOCTHIX 3aja4 [0 TOTOBOMY
ANrOPUTMY;

- B MUCBMEHHOM OTYeTe Mo paboTe NOMYIIEHbI OIIUOKY;

OuneHka «Hey10BJI1eTBOPUTEIbHO» CTABUTCS, €CIIH:

- TpakTH4ecKas padoTa BBHIMOJIHEHA HE TOJHOCTHIO M O00BEM BBIMOJHEHHOW paboOThl HE
MO3BOJISIET ClIeNaTh TMPAaBUIBHBIX BBIBOJIOB, y CTYACHTA HMEIOTCA JIMIIb OTHEIbHBIE
Mpe/IcTaBIeHHs 00 U3yYeHHOM MaTepuase, OoJbllas YacTh MaTepHralia He YCBOCHA;

- B MHCBMEHHOM OTYeTe MO paboTe AOMyIIeHbl TpyOble OMmMUOKH, THOO0 OH BOOOIIE
OTCYTCTBYET;

11



Tema: SHGKTpI/I‘-IeCKI/Ie LCTIN MOCTOAHHOI'O TOKA U MCTOAbI UX PACUCT

IIpakTuyeckoe 3ansitue Ne 2
Pacu€r nenu nocTosIHHOTO TOKa METOAOM 3KBHBAJIEHTHOIO T'€HEPATOPA

He.]'lb: HAaYYUTHCA paCCUUTBIBATH SJICKTPUUCCKUC LCIIM METOJO0OM SKBUBAJICHTHOI'O I'CHEPATOPA

BoinmosinuB padory, Bbl Oyaere ymeTb.  BBIIOJHATH PACUETHl AIEKTPUUECKUX LeEnei
METOJIOM 3KBUBAJIEHTHOTO T'€HEPATOPA.

MatepuajibHOe o0ecniedeHue: KOHCIIEKT JIKIIUH, (POPMYIIbI, CXEMBI.

33213]—[1/162 OMpEACIIUTb TOKH B €T METOAOM 3KBHUBAJICHTHOI'O I'CHEPATOPA.

HcxonHble JaHHBIE BApUAHTOB MPUBEIEHBI B TAOIUIIE 2, CXEMBbI IPUBEACHBI Ha pUC.2.

Tabmuma 2
Bapuant | Ne cxemsbr | E1, B | E2, B | R, Om | R2, OM | R3, Om
1 1 100 80 1 5 20
2 2 110 70 2 4 21
3 3 120 60 3 3 22
4 4 130 50 4 2 23
5 1 140 60 5 1 24
6 2 150 70 4 1 25
7 3 140 80 3 2 20
8 4 130 70 2 1 21
9 1 120 60 1 2 22
10 2 110 50 1 3 23
11 1 100 80 2 4 24
12 2 110 70 3 5 25
13 3 120 60 4 3 20
14 4 130 50 5 5 21
15 1 140 60 4 1 22
16 2 150 70 3 2 23
17 3 140 80 2 3 24
18 4 130 70 1 4 25
19 1 120 60 1 5 20
20 2 110 50 2 1 21
21 1 100 80 3 1 22
22 2 110 70 4 2 23
23 3 120 60 5 3 24
24 4 130 50 4 4 25
25 1 140 60 3 5 20
26 2 150 70 2 4 21
27 3 140 80 1 3 22
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28 4 130 70 1 2 23
29 1 120 60 2 1 24
30 2 110 50 3 2 25
Cxema Nel Cxema Ne2 Cxema Ne3 Cxema Ne4

At
iR

Puc.2. CxeMBbl K 3aJaHATO

KpaTlme TECOPETUICCKHUE CBCACHUA

MGTOH IIO3BOJIACT BBIYHCIIUTh TOK TOJBKO B OI[HOﬁ BCTBU. HOBTOMy pacucT MMOBTOPACTCA
CTOJIBKO pa3, CKOJIBKO BETBEW C HEHM3BECTHBIMH TOKaMHU COJEpKHT cxema. llo
OTHOIIICHUIK K paCCqHTBIBaCMOﬁ BCTBU JBYXIIOJIOCHHUK IIPpU pPACUCTC MOXKET OBITh
3aMEHEeH SKBHUBAJICHTHBIM TreHepaTopoM, DJIC KOTOporo paBHa HaMPSHKEHHUIO XOJIOCTOTO
X0/la HAa 3a)KMMax OTOM BETBH, a BHYTPEHHEE COIPOTUBIICHHE PAaBHO BXOJHOMY
COTIPOTHBJICHUIO JIBYXIIOJIOCHUKA. MBICICHHO 3aKIIOUYUM BCIO CXeMy, Kpome
paCC'-II/ITI)IBaeMOI\/'I BC€TBHU, B MPAMOYI'OJIbHUK. OTa YacTb CXEeMBI U €CTh DKBHUBAJICHTHBIN
reHeparop (cM. puc.3). Toraa Tok B pacCUMTHIBAEMOW BETBH MOKHO HAWTH IO 3aKOHY
Owma. 3Hak 371ech 3aBUCHT OT HanpasiyieHHus D/1C B pacCUNTHIBAEMON BETBH.

— 1

reHepaop

r- [ S o g S g y— g S

e o o o - — -

Puc.3. Pacu€r nenu MeTo40M 3KBUBAJICHTHOI'O T€HEpaTOpa

AlIroputM pacyera ey METOJI0M SKBUBAJICHTHOTO T'eHepaTopa:

1. BetBp, BbIOpaHHas [ pacueTa, YHalseTcsi M3 CXEMbl. Y31bl, K KOTOPbIM OHa
MpHUCOeaUHsIach, 0003HA4yalOT OykBamMM m u n. OcTaBmiascss 4YacTh CXeMbl U OyneT
MIPEJICTaBIATh COO0M SKBUBAJIGHTHBIN reHepatop ¢ 3kBuBajgeHTHON DJC U COnMpOTHBICHUEM.

Yro0ObI OIIPCACIINTL TOK B HCKOMOM BCTBU, HCO6XOI[I/IMO pacCuuTaThb 3TH JIBa IIapaMeTpa.

2. OmpezensieM SKBUBAJCHTHOE COMPOTHBIEHUE reHepatopa. Jms srtoro ucrounuku DJ(C
3aKOpaYMBAIOTCS (3aMEHSIOTCS HAa OTPE30K MPOBO/IA, MPUUEM HX BHYTPEHHEE COTPOTHUBIICHUE
OCTaeTCsl B CXEM€), a BETBH C HCTOUYHHKAMH TOKa OOPBIBAIOTCS. 3aTeM MPOU3BOAUTCS PAcyeT

BXOJHOTO COIIPOTUBJICHUA OCTaBIIEHNCSA CXEMbl OTHOCUTEIBHO 3aKHUMOB M U N.

3. UtoObl paccuutath sKkBUBaieHTHYI0 OJIC reneparopa, HEOOXOIUMO BHIOpaTh MyTh OT
TOYKM M JO TOYKM N, MHHOBaB IpPU 3TOM BETBU C HCTOYHMKaMH Toka. Ha stom mytn

0003HAYUTH BCE MaaACHU HAIIPSPKCHUA U, PAaCCUHUTAB UX, CIIOKUTD.
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4. 3Has conmpOTUBIIEHUE TeHEepaTopa U ero sxkBuBaieHTHYIO DJIC, onpenensieM HEU3BECTHBIN
TOK.

ITopsiiok BbINOJIHEHUSI Pa0OTHI:

1. U3yuurth TeOpeTUUYECKUI MaTepuall 1o TEME.

2. BeiOpatb cxeMy B COOTBETCTBUHU C BAPHAHTOM.

3. OnpenenuTh TOKHU B IETTH METOJIOM SKBUBAJICHTHOT'O T€HEPATOpa.

4. Pe3ynbTaThl pacy€ToOB 3aHECTH B TAOJIUILY M ONIPEICITUTh CPEIHUE 3HAYCHHUS TOKOB.

®dopma npeacTaBieHUs pe3yabTara:
Otuer o paboTe JODKEH COICPIKATh:

a) HaMMEHOBaHUe PabOTHI U LIETb PAaOOTHI;
0) pe3ynbTaThl pacyeToB;

B) BBIBO/IbI 110 padoTe.

Kputepuu onenku:

O1eHKa «OTJIUYHO» CTABUTCS B TOM CITy4dae, €CIIU CTYJ/ICHT:

- CBOOOJTHO MPUMEHSIET MOJTydEeHHBIC 3HAHUS IPHU BBITOJTHCHUN MTPAKTUICCKHUX 3a[aHHIA,

- BBIMOJHUJI pabOTy B TIOJTHOM 00BEME C COOJIFOICHHEM HEOOXO0IUMOM TOCIeI0BATEIHHOCTH
e CTBHIA;

- B MUCBMEHHOM OTYETE 10 paboTe MPaBUIHHO U aKKYPAaTHO BBIITOJIHEHBI BCE 3AITHCH;
O1eHKa «XOPOIII0» CTABUTCS, €CIIH:

- BBITIOJIHEHBI TPeOOBaHMS K OICHKE «OTIMYHO», HO JOMYIICHBI 2 — 3 HejmodeTa INpHU
BBITIOJTHEHUH MPAKTUICCKUX 33JaHUH W CTYJCHT MOXET MX HCIPABUTh CAaMOCTOSTEILHO MU
P HEOOJTBIIION TTOMOIIIH MPETIO IaBATES,

- B TUCBMEHHOM OTYETE IO pabOTe eTacT HE3HAUYNTEIbHBIC OIITMOKY;

OneHKa «yT0BJIETBOPUTEILHO» CTABUTCS, €CIIH:

- TpakTh4Yeckas paboTa BBIMIOJHEHA HE IOJHOCTBIO, HO OOBEM BBIITOJTHEHHOW YacTH
MTO3BOJISAET MOJYYUTh MPABUIIHHBIC PE3YJIbTATHI U BHIBOJIBI,

- B X0/JI¢ BBITIOJHEHUS PabOTHI CTYICHT MPOJIEMOHCTPUPOBAJI CJIa0ble MPAKTHUYECKUE HABBIKH,
OBLITU JOTYIIECHBI OIIHOKH;

- CTYJICHT yMEeT IPUMEHSTh MOJyYCHHBIC 3HAHMS MPU PEIICHUH MPOCTHIX 3a7a4 110 TOTOBOMY
ANTOPUTMY;

- B IUCBMEHHOM OTYETE 10 paboTe TOMYIIEHbI OMNOKH;

OneHKa «HEYI0BJEeTBOPHTEIbHO» CTaBUTCS, CCIIH:

- MpakTHYeckas paboTa BBHITIOJHEHA HE IOJHOCTbIO M OOBEM BBHINIOJHEHHON paboThl HE
MO3BOJIACT CleJaTh TPABWIBHBIX BBIBOJIOB, y CTYJIEHTa HMMEIOTCS JIHIIb OTACIbHbIC
MpeACTaBICHU 00 M3yYeHHOM MaTepualie, OOJIbIas YacTh MaTeprasa He YCBOCHA;

- B MHCbMEHHOM OTYeTe MO0 paboTe AOMylIeHbl TrpyOble OMMOKU, JHUOO OH BOOOIIE
OTCYTCTBYET;

Tema: DnekTpudecKkue ey MOCTOSIHHOTO TOKA U METOIbl KX pacueT
IIpakTuyeckoe 3ansaTue Ne 3
Pacuér nemneit nocToSHHOTO TOKa METOJIOM HanoxeHus. OnpeneneHne napaMmeTpoB Lemnu
METOJIOM HaJIO>KEHHUSI.

He.]]b: HAaYYUTBHCA pACCUUTBIBATE JICKTPUUCCKUC HNETIN METOJOM HAJIOKCHUS.

Bemmosinue pabory, Bbl Oyaere ymeTb. BBINOJHATH PACUETHI WIEKTPUUYECKUX LeEnel
METO/I0M HAJIOKEHUSI.
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MarepuajibHOe o0ecniedeHHe: KOHCIIEKT JCKIUH, GOpPMYITBI, CXEMBI.

32)12HI/Ie: OIMPCACIIUTb TOKH B LCITK METOAOM HAJIOKCHUS.

I/ICXOZ[HBIC JAaHHBIC BApUAHTOB IMPHUBCACHLI B Ta6m/1ue 2, CXCMbI [IPUBCACHBI HA pI/I02

KpaTlme TCOPETHYECCKUE CBCACHUA

Puc. 4. Pacuér 1ienu MeTo10M HaI0KEHUS

[Ipu pacuere OSTUM METOJOM WCIOJB3YETCS TMPUHIIMI HAJOXKEHUS (WU TMPUHIIUI
CYIIEPITO3HIINHN), KOTOPBIM CHpPaBEIIUB I BCEX JIMHEWHBIX IEMel: TOK B JFOOOW BETBU
MOXET OBITh HaWJeH Kak ajreOpandeckas CyMMa TOKOB OT KaXKJIOTO M3 HCTOYHHUKOB B
oTaenbHOCTH. [Ipu pacdeTre TOKOB OT HEKOTOPOTO 1-TOTO MCTOYHHKA OCTaJIbHBIE UCTOUYHUKH
JIOJDKHBI OBITh MCKIIIOUEHBI M3 CXEMBI: HeyuyuThiBaeMble ucTouHMKU DJ[C 3akopaumBaroTcs
KaKk TOKa3aHO Ha pHCyHKe 4 (3aMEHSIOTCS OTPE3KOM IPOBOJA, MPU STOM BHYTPEHHEE
COTIPOTHBIICHUE MCTOYHHMKA OCTAETCS B CXEME), & BETBH C HEYYHTHIBAEMBIMH HCTOYHHUKAMHU
TOKa OOpPBIBAIOTCS.

AJNropuT™M pacuera e METOIOM HaJIOKEHUS |

1. Onpenensiem yucio ncrounnkoB 3Hepruu (3/1C u Toka) B 1ienmu.

2. CocraBnsieM pacueTHble CXeMbl. TakuxX CXeM [OJKHO OBIThb CTOJIBKO €, CKOJBKO
WMCTOYHUKOB ?HEpruu B nenu. Kaxnas u3 cxeM J0JDKHA COAEpkKaTh TOJBKO OJUH HUCTOYHHK.
HeyuutbiBaembie wuctounnku OJIC  3akopauuMBarOTCsi, BETBM C HEYYUTHIBAEMBIMHU
HMCTOYHUKAMHU TOKA OOPBIBAIOTCSI.

3. [Ipou3BoauM pacyeT KakIOM CXeMbl JIOOBIM U3 paHee PacCCMOTPEHHBIX METOJIOB.
XKenarenbHO mpu ATOM BHIOMpATh HANpPABICHHUS HCKOMBIX TOKOB OJMHAKOBBIMH BO BCEX
pacueTHBIX CXeMax.

4. JIns mojy4eHUs TOKOB B BETBAX CKJIAJbIBAEM YaCTU TOKOB, MOJYYEHHBIE MPH pacuere
KKIOU U3 CXEM.

Ilopsinok BbINOJTHEHHS PAdOTHI:

1. U3y4uth TeopeTudecKkuii MaTepral mo Teme.

2. BriOpath cxemy B COOTBETCTBUU C BAPUAHTOM.

3. OnpeaenuTh TOKH B LIETIM METOJIOM HAJIOKEHUSI.

4. Pe3ynbTaThl pacuéTOB 3aHECTH B TAOJIUILY U ONIPEJCIUTh CPETHUE 3HAUCHUS TOKOB.
5. CpaBHHTH MOJIyUYEHHBIE PE3YNIbTATHI C Pe3yIbTaTaMH MPAKTUYECKOM paboThl Ne2

dopma npeacTaBieHus pe3yJbTara:
Otuet no paboTe T0JKEH CONePKATh:

a) HaUMEeHOBaHMe PaldOTHI U 11€b pabOThI;
0) pe3ynabTaThl pacueToB;

B) BBIBO/JIBI 110 padoTe.
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Kpurtepuu onenku:

OueHka «OTJIMYHO» CTABUTCS B TOM CIIy4ae, €CIIU CTY/ICHT:

- cBOOO/IHO MPUMEHSET MOJTydCHHbIC 3HAHUS TPU BBHITIOJHEHUN PAKTUYECKUX 3a/1aHU;

- BBINOJIHUI paboTy B MOJHOM 00beMe C coOMIoIeHueM HEe00X0AMMON TOCIEeI0BATEIbHOCTH
I CTBHIA;

- B IMCBMEHHOM OTYETE MO PadOoTe MPAaBMIILHO U aKKyPaTHO BBITIOJHEHBI BCE 3aIHCH;
O1eHKa «X0poII0» CTaBUTCS, €CITH:

- BBITNIOJIHEHBI TPeOOBAaHHA K OLEHKE «OTIMYHO», HO JOMyHIeHBl 2 — 3 HemoueTa npu
BBITIOJTHEHUH MTPAKTHYECKHUX 3alaHUH U CTYIEHT MOXKET MX HCIPABUTH CAMOCTOSTEIHLHO WIIN
py HeOOJIBIION MTOMOIIN MPETIOIaBaATEs;

- B IMCBMEHHOM OTYETE M0 PadoTe JIeIaeT He3HAYUTEIbHbIE OIINOKH;

OneHka «y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

- TIpaKkTHYecKass padoTa BBHIMOJIHEHA HE IOJHOCTHIO, HO OOBEM BBHINIOJHEHHOW YacTh
MO3BOJISIET MOJTYYUTh IPABUIIHHBIE PE3YTBTATHI U BBIBOJIBI;

- B XO/JI€ BBITMIOJIHEHUS Pa0OTHI CTYIEHT MPOJEMOHCTPHPOBAN cIadble MPAKTHUECKUE HABBIKH,
OBLITH JOIYIIEHBI OIIHOKH;

- CTyJICHT YMEET IPUMEHSThH MMOJTy4YeHHbIE 3HAHUSI TIPH PEIICHUH MTPOCTHIX 337a4 MO0 TOTOBOMY
AITOPUTMY;

- B MMCbMEHHOM OTYeTe M0 paboTe NOMYIIEHbI OIIMOKY;

OneHka «Hey10BJIeTBOPUTEIBLHO0» CTAaBUTCSI, €CITH:

- MpaKTH4eckas paldoTa BBINOJHEHA HE MOJHOCThIO M OOBEM BBHINIOJHEHHONW pabOThl He
MO3BOJISIET CHENaTh TPABWIIBHBIX BBIBOJOB, y CTYJICHTa HWMEIOTCS JIMIIb OT/ACIbHBIC
npeacTaBiIeHus 00 U3yYCeHHOM MaTtepuraie, O0JIbIIas YacTh MaTepraia He YCBOCHa,

- B NHCbMEHHOM OTYeTe MO0 paboTe MAOMylIeHbl TrpyOble OWIMOKH, JMOO OH BOOOIIE
OTCYTCTBYET;

Tema: SHGKT];)I/ILIGCKI/IG LECIIH MOCTOAHHOT'O TOKa M METOJbI UX PACUET

IIpakTuyeckoe 3ansaTue Ne 4
Pacu€r snekTpuyeckux nenei MeToI0M Y3JIOBbIX U KOHTYPHBIX YPAaBHEHUM.

Henab: HayuuTbCS PACCUUTHIBATH AIEKTPUUYECKHE IEMH METOJOM Y3JIOBBIX W KOHTYPHBIX
YpaBHEHUH.

BoinmosinuB padoty, Bbl Oygere ymeTb: BBINOJHITH PAaCUEThl AJEKTPUUECKUX LIETEH
METO/IOM Y3JIOBBIX U KOHTYPHBIX ypaBHEHUH.

MarepuajibHoe obecniedeHHe: KOHCIIEKT JEKIUH, GOpPMYIbI, CXEMBI.

Baz[a}me: OIIPCACIIUTL TOKH B LCITU METOAOM Y3JIOBbBIX U KOHTYPHBIX ypaBHeHHfI.

Hcxonubie naHHBIC BapHUaHTOB IMIPHUBCICHLI B Ta6nnue 2, CXCMBLI ITPUBCACHBI HA pI/IC2

KpaTkue TeopeTrnyeckne cBeeHu:
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Puc. 5. Pac4€r nenu MeTo10M y3JI0BBIX U KOHTYPHBIX TOKOB

Meron pacdera, B KOTOPOM 32 HEW3BECTHBIC NPHUHMMAIOT MOTCHUHUAIBI Y3JIOB CXEMBI,
Ha3bIBAIOT METO/IOM Y3JIOBBIX MOTEHIMAIOB U KOHTYPHBIX YpaBHEHHM. JTOT MeTo/ Hauboiee
paloHaIbHO IPUMEHSTh B CXeMax, /1€ YUCIIO y3JI0B 0e3 eAnHuULbI ((-1) MeHblIe, YeM YHCIIo
n KOHTypoB. B 3TOM ciiyyae oH 0Oojiee 3KOHOMHYEH, YE€M METOJ] KOHTYPHBIX TOKOB.
KonnuecTBO HEN3BECTHBIX MOKHO YMEHBIINTH €I11€ Ha OJIHY, €CJIM OJIMH U3 y3JI0B 3a3€MJIUTH,
MIPUCBOUB €My HYJIEBOI MOTEHIMA (3TO MOKHO clieaTh 0e3 U3MEHEHHs TOKOpacTpeaeIeHHUs
B cxeme). PaccMoTpuM, Kak BBIpa3UTh TOK udepe3 MOTeHIHaibl y370B. IlycTh ecTh BETBb,

cozepxamas conporusnenue R~ m ucrounnk JJIC E =, m noakimroyeHHas K y3jaaM m | n.

Tox manpasum cornacao ¢ DJIC, or y3ma m k y3ny n, u obosHauum | = . OGo3Haunm

IMOTCHOHAJIBI OTUX  Y3JIOB O n @ COOTBECTCTBCHHO. OHpe)IeJ'II/IM nOoTCHIIMAJI
BCIIOMOTATEIFHON TOUKH a - @,. OH OyneT MeHbllle NOTEHIUANa ¢, Ha BEJIHYUHY NaJCHHUS
HaNpsHKEHWs Ha compoTuBieHuu BetBH: : @, =@, —| R~ (*). Tenmeps onpenenum
HOTEHIMA TOYKH N OTHOCHUTENILHO TOUKH a: MOCKOJBbKY HANpPaBIECHUE CTPEJIKU B HCTOUHUKE

OJIC ykasplBaeT HampaBjeHUE BO3pacCTaHMs TMOTEHIIMANA, TO IMOTEHIMAJ TOYKA n Oynmer
OosblEe MOTEHIMANA @, Touku a Ha Bennuuny OJIC: ¢, =@, + E_, . [loncrasnas 3arem crona

-¢,+E
BeIpakeHue (*) U BeIpakas TOK, moyrydaum: | - = Pu " T Em ey sammcars Toku BO Beex

mn
Rmn
BETBSIX TaKUM OOpa3oM, a 3aTeM COCTaBUTh ypaBHEHHUs AJs ((-1) y3/a mo mepBoMy 3aKOHY
(uckirouas 3a3eMIICHHBIN y3el), TO MOJIYYHM CHUCTEMY, MO3BOJIAIONIYI0 HAWTH MOTEHIUANIBI

Y3JI0B, a 3aTEM U TOKH B BECTBAX.

AIIropuTM pacyeTa [eHy METOJIOM V3JIOBBIX U KOHTYPHBIX YPaBHEHUIA:
1. Tononorus nenu. Omnpenensiem obmiee yuciao BerBe P . OmpenensieM 4YUCIO BETBEH C

HCTOYHHKAaMM TOKa pum . Onpez[emleM YHCJI0 BETBEH C HEM3BECTHLIMHM TOKAMH p -0

o
2. OnpenenﬂeM YUCJIO Y3JIOB, HYMEpYEM HX, IIPpU I3TOM OJUH, ITPOU3BOJIBHO BBI6paHHBII>i,
3a3zemMirsieM. Ero morenmuan IMPUHHUMACTCA paBHbIM HYIIIO.

3. BLI6I/IpaCM HaIIpaBJICHUA TOKOB B BETBAX: B BCTBAX C QHC — corjiaCHo € Heﬁ, B OCTaAJIbHBIX
BCTBAX — IIPOU3BOJIBHO. O0o3HaYaeM TOKH ABYMS HWHJCKCAMU: HepBHﬁ — HOMCEp Yy3Jja, OT
KOTOPOI'0 TOK YTCKACT, BTOpOﬁ — HOMCD y3JId, K KOTOPpOMY TOK IMOATCKACT.

4. 3anuceIBacM BBIPAXKCHUS IJIS1 TOKOB B BETBAX YEPE3 MOTCHIHAJIBI Y3JIOB. HpI/I 9TOM y,I[O6HO

-¢,+E
BOCIIOJIb30BAThCS BEIpaKEHUEM: | = = w :

mn
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5. CocraBnsieM ypaBHEHHUS MO IMEPBOMY 3aKOHY JUISi T€X Y3JIOB, MOTEHIHAIBI KOTOPBIX
HCECHU3BCCTHHEI.

6. B HOJ’Iy‘-IeHHOﬁ CUCTCMC 3aMCHACM TOKH B BCTBAX BBIPAKCHUAMU, I[MOJTYUCHHBIMU B ITYHKTC
4.

7. PerraeM moJiydeHHYIO CUCTEMY YPaBHEHHH OTHOCHTEIBHO MOTCHIIMAIOB Y3JIOB.

8. HaﬁILCHHBIe MNOTCHHOUAJIbI IIOJACTABIICM B BBIPAKCHHA ITYHKTA 4 u HaxoauM, TaKuUM
00pa3oM, HCKOMBIC TOKU BETBEH.

Ilopsinok BbINOJHEHHS PadOTHI:

1. U3yuuts TeopeTUyECKUil MaTepua 1o TeMe.

2. BeiOpatb cxeMy B COOTBETCTBUHU C BAPHAHTOM.

3. OnpenenuTh TOKHU B LIETTH METOJIOM Y3JIOBBIX U KOHTYPHBIX YpaBHEHUIA.

4. Pe3ynbTaThl pacu€TOB 3aHECTH B TaOJIMILYy U OIIPEIEIUTh CPETHUE 3HAUEHUS TOKOB.
5. CpaBHUTH MOJIyUYEHHBIE PE3YJIbTAThI C pe3yabTaTaMu MpakTuueckux padoT Ne2 u Ne3

dopma npeacTrasiieHus pe3yJbTara:
Otuer 1o paboTe T0JKEH COJEPIKATh:

a) HauMEHOBaHUe PabOTHI U 11€Tb PaOOTHI;
0) pe3ynbTaThl pacyeToB;

B) BBIBO/IBI 110 paboTe.

Kpurtepun ouenku:

O1eHKa «OTJIUYHO» CTABUTCS B TOM CITydae, €CJIU CTYJ/ICHT:

- CBOOOJTHO MPUMEHSET MOJTyYCeHHBIC 3HAHUS TIPH BHITIOJTHCHUH MMPAKTUICCKHIX 33 [aHHIH;

- BBIIOJHWI pabOTy B TMOJHOM O00beME C COONIIOJIEHHEM  HEO0OXO0IUMOit
MOCJIEIOBATSIBHOCTH JCHCTBHIA;

- B TUCBMEHHOM OTYETE 0 pabOTE MPaBUIBHO U aKKypPaTHO BBITIOJHEHBI BCE 3aITHCH,
OueHka «X0opolo» CTaBUTCS, €CIIH:

- BBITIOJIHEHBI TPEOOBaHMS K OIEHKE «OTIMYHO», HO JOMYyIICHBI 2 — 3 Hejouera MpHu
BBITIOJTHEHUH TIPAKTUYCCKUX 3aJaHUN U CTYJIEHT MOXKET X UCIPABUTh CAMOCTOSTEIHLHO
WJTU TIpA HEOOJTBIIION TTOMOIIY TTPETO/1aBaTelIs;

- B IUCBMEHHOM OTYETE IO pabOTe JeacT HE3HAUYNTEIbHBIC OIITMOKH;

Ouenka «y10BJeTBOPUTEIbHOY» CTABUTCS, €CIIH:

- TpaKTHYeCKas paboTa BBIMOJHEHA HE IMOJHOCTHIO, HO OOBEM BBINIOJHEHHOW YacTH
MTO3BOJISACT MOJYYUTh MPABUIIBHBIC PE3YJIbTATHl U BHIBOJIBI,

- B XOJI¢ BBITIOJHEHHUS PabOTHl CTYICHT IMPOJCMOHCTPUPOBAT Cia0ble MPAKTUYECKUE
HaBBIKH, OBUTH TOTYIIEHBI OLTUOKH;

- CTYACHT yMEeT NPHUMEHATH IOJIyYCHHBIC 3HAHUS IPU PEIICHUU TPOCTHIX 3a71a4 I10
rOTOBOMY QJITOPUTMY;

- B IMCBMEHHOM OTYETE 10 pabOTe TOMYIIEHbI OINOKH;

OuneHka «Hey10BJI1eTBOPHUTEIbHO» CTABUTCS, €CIIH:

- MpakTHYecKas padoTa BBIMOJHEHA HE TOJHOCTHIO U 00bEM BBHITIOJIHEHHOW palOOTHl HE
MO3BOJISIET CHENaTh MPAaBUJIBHBIX BHIBOJOB, Y CTYAEHTAa HMMEIOTCS JHIIb OTAEIbHBIC
MpeACTaBICHUSA 00 M3YYCHHOM MaTepHalie, OOJIbIas 4acTh MaTeprajia He YCBOCHA;

- B NMUCHbMEHHOM OTYeTe Mo paboTe MOMYIIEHBI TpyOble OmuOKH, TUO0 OH BOOOIIE
OTCYTCTBYET;

Tema: DnexTpruyeckue HENH MOCTOSHHOTO TOKa M METOIBI X pacueT
IIpakTnyeckoe 3ansitue Ne 5

Pacuér QJICKTPUYICCKUX LIeIeil MeToI0M KOHTYPHBIX TOKOB.
18



He.]'lb: HAaYYUTBHCA paCCUUTBIBATH SJICKTPUUCCKUC HETIM METOJOM KOHTYPHBIX TOKOB.

Beimosinue pa6ory, Bbl Oyaere ymeTb. BBIIOJHATH PACUETHI AIEKTPUUECKUX LENel
METO0/I0M KOHTYPHBIX TOKOB.

MatepuajibHOe o0ecniedeHue: KOHCIIEKT JISKIUH, (hOpMYJIbI, CXEMBI.

3analme: OIIPCACIIUTb TOKH B LICITK METOAOM KOHTYPHBIX TOKOB.

I/ICXOZ[HI)IG JAaHHBIC BApUAaHTOB IIPHUBCACHLI B Ta6JH/IIIe 2, CXCMbI [IPUBCACHBI HA pI/I02

KpaTlme TECOPETUICCKHUE CBCACHUA

Puc. 6. Pacuér nemneit METO10M KOHTYPHBIX TOKOB

B nanHOM MeTone pacuera moJiararoT, YTO B KaKIOM KOHTYpE MPOTEKAET CBOM KOHTYPHBIMI
ToK. KOHTypHBIE TOKM M MPUHMMAIOT 3a HEU3BECTHBIC, HAXOAAT MX, M YK€ 3aTeM uepe3
KOHTYpHbIE TOKU OTPEEINAIOT TOKA B BETBSIX. UTOOBI COKPAaTUTh KOJIUYECTBO HEU3BECTHBIX,
HMCTOYHUK TOKAa BKIIOYAIOT B KOHTYpP, HO TOJBKO B OAMH. TOK JaHHOTO KOHTYypa CUMTAIOT
U3BECTHBIM W DPaBHBIM TOKY HCTOYHHMKA. Ecim B cXemMe HECKOJIbKO HCTOYHUKOB TOKa,
KOJIMYECTBO HEU3BECTHBIX MOXHO CYIIECTBEHHO COKPATUTh, BKIIIOUAsi UCTOYHUKH B pa3HbIC
KOHTypa. B Takux cxemMax NpuMEHEHHE 3TOTO MeToJa Haubojee panuoHaiabHO. Yucio
HEU3BECTHBIX B JIJAHHOM METOJI€ PaBHO KOJMYECTBY YPaBHEHMI, KOTOpble HEOOXOAUMO ObLIO
Obl COCTaBUTH MO BTOpoMy 3akoHYy Kupxroda /s naHHO# cxembl. YpaBHEHHUSI COCTABIISIIOT
TOJIBKO JUISI KOHTYPOB, HE COJIEPKAIUX UCTOUHUKOB TOKA.

AJNTOpUTM pacyeTa ey METOJIOM KOHTYPHBIX TOKOB:

1. Onpenensiem o6iiee uncio BerBeil p . OmpenenseM 4McaO BETBEH ¢ UCTOUHUKAMHU TOKa
p,,- OmnpenensgeM 4uciIo BETBEH C HEU3BECTHBIMU TOKamMH P —p,.. Ompenensem uucio
KOHTYpPOB, HEOOXOJMMOE W JOCTaTOYHOE JUIi ONPE/ACICHHS BCEX HEU3BECTHBIX TOKOB
m=p —-(q-1).

2. [Ipon3BOILHO HAHOCUM Ha CXEMY HOMEpa U HaIlPaBJICHHUS HEM3BECTHBIX TOKOB.

3. O6o3HayaeM Ha cxXeMe KOHTypa U BbIOMpaeM HampaBieHHMs ux obxoxa. HeobGxommmo,
YTOOBI KaXXJ1asi BETBb BXOJIWJIA XOTs Obl B 0/1MH U3 0003HayaeMbIX KOHTYpoB. IIpu 3ToM BeTBH
C MCTOYHUKAMH TOKa 00s3aTE€IbHO BKJIIOYAaEM, HO KaXIyI0 B CBOM KOHTYyp. TOKHM JaHHBIX
KOHTYPOB CUMTAeM H3BECTHBIMH U PAaBHBIMHU TOKaM HCTOYHHUKOB — TaKUM OOpa3oM, YHUCIIO
HEM3BECTHBIX COKPAIAeTCs.

19



4. 3anuchIBaeM BBIPAXKEHUS JJI1 TOKOB B BETBSX Uepe3 KOHTYpHbIE TOKU. KOHTYypHBIE TOKH B
BETBSIX, HE SBISIONIUXCSA CMEXKHBIMH, U OyIyT UCTUHHBIMU TOKaMU. J1Jis1 BETBE, BXOISAIIUX B
HECKOJIBKO KOHTYPOB (CMEXHBIX BETBEH) HMCTUHHBIM TOK OYAET SBISATHCS CyMMOH ITHOO
Pa3HOCTBbIO KOHTYPHBIX TOKOB JaHHBIX KOHTYpOB. [Ipu 3TOM Te KOHTYpHBIE TOKH, KOTOpPbIE
COBIIAJAIOT 0 HANPABJICHUIO C TOKOM B BETBHU, OEpPEM CO 3HAKOM ILIIOC, a T€, HAIPaBICHUS
KOTOPBIX IPOTHUBOIOJIOKHBI — CO 3HAKOM MHUHYC.

5. CocraBnsieM ypaBHEHHsSI 1O BTOPOMY 3aKOHY HJisi TE€X KOHTYPOB, TOKH KOTOPBIX
HEU3BECTHHI (7151 KOHTYPOB 0€3 HCTOYHUKA TOKA).

6. B monmydeHHOM cUCTEMEe 3aMEHSIEM TOKU B BETBSX BBIPAKCHUSAMH, ITOJTYYCHHBIMH B ITYHKTE
7. Perraem MoJIy4€HHYIO CUCTEMY YPaBHEHUN OTHOCUTEILHO KOHTYPHBIX TOKOB.

8. HaiineHHble KOHTYpHBIC TOKU TIOJICTABJISIEM B BBIPAKCHUS MYHKTa 4 M HAXOJUM, TaKUM
00pa3oM, HCKOMBIC TOKU BETBEH.

Ilopsinok BbINOJHEHHS PadOTHI:

1. U3yunuth TeopeTudecKuili MaTepral o TeMe.

2. BeiOpatb cxeMy B COOTBETCTBUHU C BAPHAHTOM.

3. OnpenenuTh TOKHU B IIETTH METOI0M KOHTYPHBIX TOKOB.

4. Pe3ynbTaThl pacu€TOB 3aHECTH B TaOJIMILYy U OIIPEJEIIUTh CPETHUE 3HAUEHUSI TOKOB.

5. CpaBHUTH MOJIyUYEHHBIE PE3YJIBTAThI C pe3yIbTaTaMM NMpakTudeckux padot Ne2, No3 u Ned.

dopma npeacrasiieHus pe3yJbTara:
OTuer no paboTe T0JKEH COJEPKaTh:

a) HauMEHOBaHWe PabOTHI H 1I€TTb PaOOTHI;
0) pe3ysIbTaThl pacueToB;

B) BBIBO/IBI 110 paboTe.

Kpurepun oueHku:
OueHka «OTJMYHO» CTABUTCS B TOM CIIy4ae, €CJIA CTY/ICHT:
- CBOOOTHO MMPUMEHSIET MOTYYEHHBIC 3HAHUS MTPH BHITIOJHEHUN NMPAKTHYECKHUX 3a/IaHUM;
- BBIMOJHWJI paboTy B TOJHOM O00BeME C  COOMIOACHHMEM  HEOOXOIUMOU
MOCJICIOBATEIBHOCTH JCUCTBUM;
- B IUCBMEHHOM OTYETE 110 pabOTe MPaBUIIBHO U aKKypaTHO BBITIOJHEHBI BCE 3aIHCH,
OueHka «X0poIo» CTaBUTCS, €CIIH:
- BBINIOJIHEHBI TPEOOBaHMSI K OIICHKE «OTJIWYHO», HO JOMYIIEHBl 2 — 3 HejoueTa MpHu
BBITTOJTHEHUH TPAKTUYCCKUX 3aJaHUN U CTYJICHT MOXKET MX HCIPABUTH CaMOCTOSATEILHO
WJIU TIpH HEOOJTIIION TTOMOIIY TTPETIO/1aBaTelIs;
- B IUCBMEHHOM OTYETE IO pabOTe JIeTacT HE3HAUYNTEbHBIC OIITMOKH;
Ouenka «yJ10BJeTBOPUTEIbHO» CTABUTCS, €CIIH:
- TpaKTUYeCKas paboTa BBIMOJHEHA HE IOJHOCTHIO, HO OOBEM BBINIOJHEHHOW 4YacTH
MTO3BOJISACT MOJYYHTh MPABUIIBHBIC PE3YJIBTATHl U BHIBOJIBI,
- B XOJ€ BBINOJHEHUs PabOThl CTYAEHT MPOAEMOHCTPUPOBAN ciadble MPAKTUYECKUE
HaBBIKH, ObUIH JTOTYIIIEHBI OLTHOKH;
- CTYIEHT yMeeT MPHUMEHSTh IOJyY€HHBIC 3HAHUS MPU PEUICHUH MPOCTHIX 3ajad IO
TOTOBOMY QJITOPUTMY;
- B MUCBMEHHOM OTYeTe M0 pabdoTe AOMYIIEHBI OINOKY;
OueHka «Hey10BJ1eTBOPUTEIbHO» CTABUTCS, €CIIH:
- MpaKTH4ecKas padoTa BBIOJHEHA HE MOJHOCTHIO U 0OBEM BBIMIOJHEHHOW pabOThI HE
MO3BOJISIET CAENaTh MPABUIBHBIX BHIBOJOB, Y CTYAEHTAa HMMEIOTCS JHIIb OTHAEIbHBIC
Mpe/ICTaBJICHHs 00 U3ydYeHHOM MaTepuaie, OoJblias 4acTh MaTepraia He YCBOSHa;
- B NMUCBbMEHHOM OTuYeTe Mo paboTe MOMYIIeHB TpyObie OmHOKH, TUOO OH BOOOIIE
OTCYTCTBYET;
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Tema: GHGKTPI/I‘-IGCKI/IG LCTIN MOCTOAHHOI'O TOKA U MCTOAbI UX PACUCT

IIpakTuyeckoe 3ansitue Ne 6
Pacuér anekTpruecKkux Lenen ¢ IByMs y3J1aMy METOJIOM Y3JI0BOT'O HaIIPSKEHUS.

He.]'lb: HAay4YUTbBCA PACCHUTBIBATH JJICKTPUUCCKUC LECIIN C ABYMS y3JIaMHM MCTOAOM Y3JIOBOT'O
HaIps>KCHUA.

BoinmosinuB pa6ory, Bbl Oyaere ymeTb:  BBIIOJHATH PACUETHl AIEKTPUUECKUX Lenei
METOJIOM Y3JI0BOTO HAIIPSIKEHUS.

MarepuajibHoe obecniedeHHe: KOHCIIEKT JEKIUH, POpMyIbl, CXEMBI.

3ana}me: OIMpPECACIIUTb TOKH B LCITK METOJAOM Y3JIOBOI'O HAIIPSIKCHUA.

Hcxonubie qaHHbIE BApUAHTOB MPUBEICHBI B TAOIUIIE 2, CXEMBI TIPUBEICHBI HA PHC.2.

KpaTlme TECOPETUICCKHUE CBCACHUA

/‘1

B

Puc.7. Pacuér uenu ¢ 1ByMsl y31aMu METOJIOM Y3JIOBOI'O HaIIPSKEHUS.

Metoa IBYX Y3J0B SIBJISICTCS YAaCTHBIM CIIy4aeM METOJA Y3JIOBBIX U KOHTYPHBIX YpaBHEHHIA.
JIaHHBIM METOJIOM MOTYT OBITh pacCUMTaHbl LIEMH, COJICPXKAlIMe J1Ba HEYCTPAaHUMBIX y3ia.
Pacuer CHOXHBIX DSJIEKTPUYECKUX LEMeid METOJOM Y3JIOBBIX HANpsDKEHUH CBOAUTCS K
pELIEHUIO CUCTEMbl YpPAaBHEHUM, COCTaBJIECHHBIX TOJBKO MO MepBOMYy 3akoHy Kupxroda.
PemuB cucreMy ypaBHEHMi, ONpEAESAIOT HamNpsDKeHUs (HMOTEHLHMANbl) B y3JaX CXEMbI
AJIEKTPUYECKON IIeMM OTHOCUTENIBHO HEKOTOPOro Oa3MCHOTO y37a, MOTEHLHAl KOTOPOTO
IIPUHUMAIOT PaBHBIM HYIIO, a 3aTEM 110 3aKOHY OMa HaxXOIT TOKH B BETBSIX, COEIUHSIOIINX
Y3JIBL.

Ilopsinok BbINOJHEHHS PadOTHI:
1. M3yuuTh TeOpeTHUECKUIl MaTepual Mo TeMe.
2. BbiOpatb cxeMy B COOTBETCTBUHU C BAPHAHTOM.
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3. OnpenenuTh TOKHU B IIETIH METOI0M Y3JIOBOTO HATIPSIKCHUS.

4. Pe3ynpTaThl pacuéTOB 3aHECTH B TaOJIUIlY U OIIPEJIEIIUTh CPEIHUE 3HAUEHUS TOKOB.

5. CpaBHUTb MOJTyUYEHHBIE PE3YNIBTATHl C PE3yAbTaTaMU MPaKTHYECKHX padoT Ne2, Ne3, Ned u
Nes.

dopma npeacrasiieHus pe3yJbTara:
Otuer o paboTe JODKEH COAEPIKATh:

a) HaMMEHOBaHUe PabOTHI U LIETb PAOOTHI;
0) pe3yNbTaThl pacueToB;

B) BBIBO/IbI 110 padoTe.

Kputepuu onenku:

OneHKa «OTJINYHO» CTABUTCS B TOM CITy4ae, €CIIU CTY/IEHT:

- CBOOO/THO MPUMEHSIET MOJTyYSHHbIE 3HAHUS TIPU BBITIOJTHEHUN TPAKTUIECKUX 33 JaHH;

- BBINIOJIHUJI pabOTy B MOJIHOM 00beMe ¢ coOIoIeHneM HEe0O0XO0AMMON MOCIIE10BaTENbHOCTH
e CTBHIA;

- B IMCBMEHHOM OTYETE MO PadOoTe MPAaBMIILHO U aKKyPaTHO BBITIOJIHEHBI BCE 3aIHCH;
OneHKa «X0poII0» CTaBUTCS, €CITH:

- BBHITIOJIHEHBI TPEOOBaHHUS K OIEHKE «OTJIMYHO», HO JOMyHIeHBl 2 — 3 HemoueTa HpH
BBITIOJTHEHUH MPAKTHUYECKUX 3a/IaHUH U CTYIEHT MOXKET MX HCIPABUTH CAaMOCTOSTEIFHO WIIH
pH HEOOJIBIION MTOMOIIH MTPETIOIaBaATENs;

- B IMCBMEHHOM OTYETE 10 PaboTe JIeaeT He3HAYUTEIbHbIE OINOKH;

OneHka «y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

- TIpaKkTHYecKass padoTa BHIMOJIHEHA HE IOJHOCTHIO, HO OOBEM BBITIOJHEHHOW YacTH
MTO3BOJISIET TIOJTYYUTh TPABHIILHBIC PE3YIbTAThl U BBIBO/IBI,

- B XOJI€ BBIMOJHEHUs PabOTHI CTYIEHT MPOJAEMOHCTPUPOBAN ciabble MPaKTUUECKHE HABBIKH,
OBLITU JOTYIIECHBI OIIMOKH;

- CTYZIEHT yM€EeT NMPUMEHATh NOJyUeHHbIE 3HAHUS MTPHU PELICHUH MPOCTHIX 33]a4 110 TOTOBOMY
aIrOPUTMY;

- B TUCBMEHHOM OTYETE IO paboTe MOMYIIEHBI OMNOKH;

OneHKka «HeyT0BJEeTBOPUTEIBLHO0» CTABUTCSI, €CITH:

- MpaKTHU4ecKas padoTa BBINOJHEHA HE MOJHOCTHIO M OOBEM BBHINIOJHEHHONW pabOThl He
MO3BOJISIET CJlIeNIaTh TMPAaBUJILHBIX BBIBOJIOB, y CTYAEHTAa HMEIOTCA JIMIIb OTJENbHbIC
mpeicTaBiIeHus 00 U3y4YeHHOM MaTepuase, OoJiblllas yacTh MaTepHralia He YCBOCHA;

- B IIMCBMEHHOM OTYeTe 1O paboTe MOMmyIIeHbI TpyOble OIMOKH, JMOO OH BOOOIIE
OTCYTCTBYET;

Hepa3BeTBJieHHbIE 1leNU MIEPEMEHHOT0 TOKA
IIpakTuyeckoe 3ansaTue Ne 7
Pacuér Hepa3BETBIEHHBIX IIENIEN IEPEMEHHOTO TOKA.

Ileab: HayuuTbCS pPACCUMUTHIBATH OJHO(A3HBIE HEPA3BETBIEHHBIE HICKTPUUYECKUE LEMH
MIEPEMEHHOT0 TOKA C MOCJIE0BATEIbHBIM U NapaJuIeIbHbIM COSAMHEHUEM; U3YUUTh CBOICTBA
0J1HO(ha3HBIX IIenel; TOCTPOCHNE BEKTOPHBIX AUArpaMM.

Bbinotnus  padory, Bbl Oyzere ymers: BBIMOJIHATh ~ pacueTbl  OAHO(pA3HBIX
HEPA3BETBIEHHBIX AJIEKTPUYECKUX II€MEW IEPEMEHHOI0 TOKAa C IMOCIENOBAaTEIbHBIM U

napaJiieJIbHbIM COCIUHCHHUEM.

MatepuajibHOe o0ecniedeHue: KOHCIIEKT JIEKIUH, (POpMYJIbl, CXEMBI.
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3amanmue:

1. B uenu c¢ nepemenHbiM Hamnpspkennem U u crangaptHoil vactotoil SO0 BKITFOUEHBI
IIOCJIEJOBATEIBHO AKTUBHOE CONPOTHUBIIEHNE R, KaTylika MHAYKTHUBHOCTHU C CONPOTUBIIEHUEM
XL u kongeHcarop €émkocteio C. OmnpenenuTbh TOK B LIENH, HANPSHKEHUE HA JJIEMEHTax,
IIOCTPOUTHh BEKTOpPHYIO Juarpammy. OnpenenuTb aKTUBHYHO, PEAaKTUBHYIO MU IIOJHYIO
MOIIHOCTb. VIcX0o1HbIE AaHHbIE B Ta0NMIIE 3.

2. OnpenenuTe TOK B HEPA3BETBIECHHON 4YacTH 1enu (puc.8), akTHBHYIO, PEaKTHBHYIO WU
MOJIHYO MOIIHOCTh BCEH IIeNH, €CJIM HANpsDKEHHE MCTOYHHMKA muTaHus U =282 sin 314t.
[ToctpoiiTe BekTOpHYIO Auarpammy. Mcxomabie janHbie B Ta0muIe 4.

! Ls

Puc.8. Dnekrpudeckas cxema K 3a1aHUIO 2.

Tabnmma 3
s |UB|R Om| X, Om | C, Mk® a UB|R,OMm| X, Om | C, MkD
2 3
1 | 100 30 10 70 16 | 160 25 40 70
2 | 120 25 15 80 17 | 170 20 45 80
3 | 130 20 20 90 18 | 180 35 50 90
4 | 140 35 25 100 19 | 190 40 10 100
5 | 150 40 30 110 20 | 200 10 15 110
6 | 160 10 35 120 21 | 100 15 20 120
7 | 170 15 40 130 22 | 120 20 25 130
8 | 180 20 45 140 23 | 130 25 30 140
9 | 190 25 50 150 24 | 140 30 35 150
10 | 200 30 10 160 25 | 150 25 40 160
11 | 100 35 15 20 26 | 160 30 45 20
12 | 120 40 20 25 27 | 170 35 50 25
13 | 130 45 25 30 28 | 180 40 20 30
14 | 140 50 30 70 29 | 190 45 25 70
15 | 150 30 35 80 30 | 200 50 30 80
Tabmuna 4
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SR EEEEEHEEER:
Ela d|d|d| 3| a|fleldld d| i
110,46 |20]0/|100{16| 0 | 6 | 4 (20| O |100
212 ]0|6|0|25(150|17|6 | 0| 2|0 25150
3/4]0|10{30| 0 (20|18 |10| O | 4 |30 | 0 |200
4 161|100 |25/30] 0 |19/10, 6 | O |25|30]| O
51020 0 (20|50 |100|{20| O |30 | O |10 |50 |100
6 |0 12130 0 (120|210 |12 | 8 |30 | O |120
7|8 8 |0 ]201150|22| 6 | 0 |10| O |20 |150
8 |10] O 20 0 |200{ 23|10 O | 8 20| O |200
9 119/ 6 |0 |25|30| 0 |24/19| 6 | 0 |25|30]| O
10 (20|10 | 0 |30 |25|100| 25|20 | 10| O |30 | 25100
11| 0 12130 0 (120|126 | O | 8 | 12|30 | O |120
12 | 8 8 | 0|20 |150| 27| 8 8 | 0 | 20150
13/10| 0 | 8 | 20| O |200| 28|10 | O | 8 |20 | O | 200
14119 6 [ 0 |[25|30| O |29 19 0 2530 O
15120710 0 |30 |25|100|30|20|10| O |30 | 25 | 100

Iopsinok BbINOJIHEHHSI PAadOTHI:

1. I3yuuTh TE€OpETUUYECKUN MaTepUa Mo TEME.

2. 3apucoBaTh CXEMY B COOTBETCTBUH C BApHAHTOM.
3. OnpenenuTh napaMeTpbl LEMH.

4. ITocTpoUTh BEKTOPHYIO AUArPAMMY.

®dopma npeacTaBiIeHUs pe3yJabTarTa:

a. HANMCHOBAaHME PA0OTHI U LIEJIb PaOOTHI;
0. cxeMy K 3ajaue;

B. pacu€THBIC COOTHOIIICHHS,

T. pe3yJbTaThl PACUETOB;

1. BEKTOPHBIC THAarPaMMBl;

€. BBIBO/JIBI 10 padoTe.

Kpurepum oueHku:

OuneHka «OTJIMYHO» CTABUTCA B TOM CIIy4ae, €CJId CTY/ICHT:

- cBOOOTHO MPUMEHSIET MOJIy4YEeHHbIE 3HAHUS MPHU BBIMOJIHEHUN TPAKTHYECKUX 3a/IaHUM;

- BBIMIOJIHUJ paboTy B TOJIHOM 00beMe ¢ COOMI0IeHHEeM HEOOXOANMMON MOCTIEI0BATENbHOCTH
JIeHCTBUIA;

- B MUCBMEHHOM OTYeTe Mo paboTe MPaBUIHHO U aKKypaTHO BBITIOJHEHBI BCE 3aIUCH;
Ounenka «X0pouo» CTaBUTCS, €CIH:

24



- BBITNIOJIHEHBI TPeOOBaHMA K OLEHKE «OTJIMYHO», HO JOMyHIeHBl 2 — 3 HexoueTa npu
BBIIIOJIHEHUH MPAKTUYECKUX 33JaHUM U CTYJEHT MOXET MX MCIIPABUTh CaMOCTOSITEJILHO WUJIU
pu HeOOJIBIION MMOMOIIM MPETIoIaBaTeNs;

- B IMCBMEHHOM OTYETE M0 PadoTe JIeIaeT He3HAYUTEIbHbIE OIINOKH;

OneHka «yJ10BJIETBOPUTEJIBbHO)» CTaBUTCS, €CIU:

- TpaKkTHYecKass padoTa BBHIMOJHEHA HE IMOJHOCThIO, HO OOBEM BBIIIOJHEHHOW YacTH
MI03BOJISIET MIOJIyYUTh IPAaBUIIbHBIE PE3YIbTAThl U BBIBO/IBL;

- B XO/JI€ BBHIMOJIHEHUS Pa0OTHI CTYIEHT MPOJEMOHCTPHPOBAN claldble MPAKTHUECKUE HABBIKH,
OBUIN JTOMYIIEHBI OIINOKH;

- CTY/IEHT yM€ET NIPUMEHSATh NOJyUEHHbIE 3HAHUS [IPU PELIEHUH MTPOCTHIX 33a]a4 110 TOTOBOMY
JIrOPUTMY;

- B IMCbMEHHOM OTYETE 10 paboTe NOMYIIEHbI OIIMOKY;

OuneHka «Hey10BJI1eTBOPHUTEIbHO» CTaBUTCS, €CIIU:

- IpakTH4ecKas paboTa BBINOJHEHA HE TMOJHOCTBIO M OOBEM BBHINOJHEHHONM pabOThl He
MO3BOJISIET CJIeNIaTh TMPAaBUJILHBIX BBIBOJIOB, Yy CTYJAEHTAa HMEIOTCA JIMIIb OTJIEJIbHbIE
IIpeJCTaBICHHs 00 U3y4EeHHOM MaTrepuaie, 00Jibllas 4acTh MaTepHUaia HE YCBOEHA,

- B MNHCbMEHHOM OTYeTe MO0 paboTe MAOMylleHbl TrpyOble OWMOKH, JMOO OH BOOOIIE
OTCYTCTBYET;

Tema 3.4. Pa3BeTB/IeHHBIE LENHU IEPEMEHHOI0 TOKA

IMpakTuyeckoe 3ansitue Ne 8
Pacuér pa3BeTBIEHHBIX LIENIEN TEPEMEHHOTO TOKA.

Heﬂb: HAaY4YUTBECA pPaCCUUTBIBATH O}IHO(l)aSHBIe paSBeTBJ'IéHHI)Ie SJICKTPUYCCKHUE MCIH
MNEPEMEHHOTO TOKa C MMOCICA0BATCIIBHBIM 1 ITapaJlJICIIbHBIM COCANHCHHUEM .

Boinosinus padorty, Bbl Oyaere ymeTh: BBHITIOJHATH pacdyeThl 0HO(MA3HBIX PA3BETBIEHHBIX
AIIEKTPUYECKHX LIeNel IepeMEHHOT0 TOKa.

MarepuajibHoe obecnedyeHne: KOHCIIEKT JICKITU, (POPMYITBI, CXEMBI.
3aganue: PaccunTtaTh pa3BeTBIICHHYIO LIENb MEPEMEHHOTO ToKa. OnpenenuTh TOKH B BETBAX

(puc.9), a Taxke aKTUBHYIO, PEAKTUBHYIO MOIIHOCTH, MOTpedisieMble 1enbio. HauepTuTh B
MaciiTade BEKTOPHYIO AUarpaMMy HamnpshKeHUi v TOKOB. icxoiHbie JaHHbIE B Ta0OIuIe 5.
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4) 5) 6)
Puc. 9. Pacuérnas cxema
Tabmuma 5
Ne 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
UB 100|220 | 150 | 180 | 200 | 120 | 90 | 160 | 100 | 220 | 150 | 180 | 200 | 120 | 90
R1,Om | 80 | 20 | 30 | 40 | 60 | 10 | 20 |100| 20 | 20 | 30 | 40 | 60 | 10 | 20
R2,0Om | 40 | 60 | 10 | 20 |100| 20 | 60 | 80 | 40 | 60 | 20 {100 | 20 | 60 | 80
XL,Om | 20 [100| 20 | 60 | 80 | 40 | 80 | 20 | 30 | 80 | 20 |100| 20 | 60 | 80
XC,Om | 60 | 80 | 40 | 80 | 20 | 30 | 40 | 60 | 10 | 40 | 80 | 40 | 80 | 20 | 30
Howmep 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3
CXCMBI
Ne 16 | 17 | 16 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
UB 150|180 | 200 | 120 | 90 | 160 | 100 | 220 | 150 | 180 | 200 | 120 | 90 | 220 | 90
R1,Om | 40 | 60 | 10 | 20 [100| 20 | 20 | 30 | 40 | 60 | 10 | 20 | 30 | 40 | 60
R2,0Om | 60 | 80 | 40 | 60 | 20 |100| 20 | 60 | 40 | 60 | 10 | 20 |100| 20 | 10
XL,Om | 80 | 40 | 80 | 20 | 30 | 80 | 20 |100| 20 | 60 | 80 | 40 | 80 | 20 | 80
XC,Om | 20 | 30 | 40 | 60 | 10 | 40 | 80 | 40 | 80 | 20 | 80 | 40 | 80 | 20 | 30
Howmep 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3
CXCEMBbI

ITopsinok BbINOJIHEHUs padOTHI:
1. M3yuuTh TeOpeTHUECKUIl MaTepuall Mo TeMe.
2. 3apucoBaTh CXeMY B COOTBETCTBUH C BAPUAHTOM.
3. OnpenenuTs napaMeTpbl LEnu.

4. TTocTpouTh BEKTOPHYIO IMarpamMmy.

®opma mpeacTaBiieHHs pe3yJbTarTa:

da. HAUMCHOBAHHC pa6OTBI " 1CJIb pa6OTBI;
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0. cxemy K 3ajade;

B. PACUETHBIE COOTHOLLICHUS;
T. pe3yJbTaThl PaCUeTOB;

1. BEKTOPHBIE TUarpaMMBl;
€. BBIBOJIBI 110 padoTe.

Kpurtepuu onenku:

OneHKa «OTJIMYHO» CTAaBUTCS B TOM CITydae, €CIIU CTY/IEHT:

- cBOOO/IHO MPUMEHSIET MOJTyYCHHBIC 3HAHUS TIPY BBITIOJTHEHUN PAKTUIECKUX 3aJaHH;

- BBITNIOJIHWJ paboTy B MOJHOM 00beMe C COONIoIeHNeM HE0O0X0IMMON TIOCIEeI0BATEIBHOCTH
I CTBHIA;

- B IMCBMEHHOM OTYETE 10 paboTe MPaBMIIBHO U aKKypPaTHO BBITIOJHEHBI BCE 3aITUCH;
OneHKa «X0poII0» CTaBUTCS, €CITH:

- BBITIOJIHEHBI TPeOOBaHHA K OIEHKE «OTIMYHO», HO JOMyHIeHBl 2 — 3 HemoueTa Npu
BBITIOJTHEHUH MPAKTHYECKHUX 3alaHUH U CTYIEHT MOXKET MX HCIPABHTH CAMOCTOSTEIHFHO WIIN
pH HEOOJIBIIION TTOMOIIH MTPETIOIaBaATEIs;

- B IMCBMEHHOM OTYETE 10 PadoTe JIeIaeT He3HAYUTEIbHbIE OINOKH;

OneHka «y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

- TIpaKkTH4YecKass padoTa BHIMOJIHEHA HE IOJHOCTHIO, HO OOBEM BBHITIOJHEHHOW YacTh
MO3BOJISIET TIOJYYHUTh PABUIIBHBIE PE3YIIBTATH U BHIBOJIBI;

- B XO/JI€ BBITMIOJTHEHUSI PaOOTHI CTYIEHT MPOJEMOHCTPHPOBAN CIa0ble MPAKTHUECKUE HABBIKH,
OBLITU JOTYIIEHBI OIIHOKH;

- CTyJICHT YMEEeT PUMEHSTh MMOJTydCHHbIC 3HAHUS TIPU PEIICHUH TPOCTHIX 33124 110 TOTOBOMY
AITOPUTMY;;

- B MUCbMEHHOM OTYeTe M0 paboTe NOMYIIEHbI OIINOKY;

OuneHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CIIH:

- TMpakTH4Yeckas paboTa BBHITIOJIHEHA HE TOJHOCTBIO M OOBEM BBHITIOJHEHHOW paboThl HE
MO3BOJISIET ClleNaTh TMPAaBUIbHBIX BBIBOJOB, Yy CTYAEHTAa HMEIOTCA JIMIIb OTHEIbHbIE
npesicTaBiIeHHs 00 U3ydeHHOM MaTepuae, 0oJblias YacTh MaTepualia He YCBOCHa;

- B TIMCBMEHHOM OTYeTe MO paboTe MOMmyIIeHbl TpyOble OIMMOKH, JMOO OH BOOOIIE
OTCYTCTBYET;

Tema 3.5 CumBosin4ecKHuil MeTO/ pacyera 1eneil CHHYCOMJAAJIbLHOI0 TOKA ¢ MIPUMeHEeHUueM
KOMILJIEKCHBIX YHCeJI

IIpakTuyeckoe 3ansTue Ne 9
Pacuér nerneii mepeMeHHOTO TOKa CUMBOJIMYECKUM METOJIOM

Heab: HAyYUTHCS PACCYUTHIBATH LIETIH CUHYCOUJAILHOTO TOKA C MOMOIIBI0 CHMBOJIHYECKOTO
METOa.

Boinnoanus paﬁoTy, Bl 6y11eTe YMeETh:. BBINIOJIHATH PaCUYCThI ueneﬁ CUHYCOUJAJIBHOI'O TOKa
CHUMBOJIMYCCKUM MCTOJO0M.

MarepuajibHoe obecniedeHHe: KOHCIIEKT JEKIUH, GOpPMYIbI, CXEMBI.
3aganue: J{nsg uenu, mzoOpaxkeHHoil Ha puc. 11, HauepTUTH cXeMy, B COOTBETCTBUHU C
BapuaHTOM 3ajgaHus (Tabn. 7), yduThIBas XapakTep Harpy3ok Ha Bcex e€ ydacTKax.

BeIuuciauTh, akTHUBHBIC, PCAKTHUBHBIC U IIOJHBIC ITPOBOJUMOCTU BETBEW M BceW menu. Haiitu
KOMILJIEKCHBIE MOIIIHOCTH BETBEH M BCEW ILICIH, MNpEaACTaBUTL HX B anre6pa1/1quK017I u
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noka3aTenbHOi (opmax. llocTpouTs BeKTOpPHYIO

KOMILIIEKCHOM CHCTEME KOOpAWHAT.

AuarpaMmMy TOKOB M HAIIPSAKCHHA B

Tabnuua 7

Bapwuanr | U, B £ O 2, O

Rl ><1 RZ XZ
1 200 |5 | wL =12 7 |1/ wC,=20
2 190 |10 | 1/ wC,=24 |10 | wL,=18
3 180 |4 | wL =3 15 | 1/ wC,= 22
4 170 |7 | oL, =12 20 | 1/ wC,=8
5 160 |12 | 1/ wC=12 |22 | wl,=4
6 150 |15 | wlL,=30 28 | 1/ wC,=10
7 140 |10 | wL =15 31 | 1/ wC,=12
8 130 |18 | wL, =5 30 | 1/ wC,=15
9 120 |20 | 1/ wC,=7 |34 | wL,=20
10 110 |22 |1/ wC,=16 |4 | wlL,=23
11 200 |5 | wL =12 7 |1/ wC,=20
12 190 |10 | wL =15 10 | 1/ wC,=15
13 180 |4 |1/ wC=24]15 | wlL,=18
14 170 |7 | »L,=30 20 | 1/ wC,=10
15 160 |12 | wL, =30 22 | 1l wC,=12
16 150 |15 |1/ wC =12 |28 | wlL,=4
17 140 |10 |1/ wC =7 |31 | wL,=23
18 130 |18 | 1/ wC, =24 |30 | wlL,=23
19 120 |20 | wL,=3 34 | 1/ wC,= 20
20 110 |22 | wL,=3 4 |1/ wC,=12

I,
o

9y Ill Z IZH:IZE

Puc. 11. Cxema anekTpudeckoi nenu

Ilopsinok BbINOJHEHHS PadOTHI:

1. M3yuuTh TEOpETHUECKUI MaTepual Mo TeMe.
2. 3apucoBaTh CXeMY B COOTBETCTBHH C BAPUAHTOM.

3. OnpenenuTs napaMeTpbl LEnu.

4. TTocTpouTh BEKTOPHYIO IMarpamMmy.
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CDopMa npeacraBJeHus pe3yjabTara:

a. HANMEHOBaHHE PA0OTHI U 1IETh PaOOTHI,
0. cxemy K 3ajade;

B. PACUETHBIE COOTHOLLICHUS;

T. pe3yJbTaThl PACUETOB;

1. BEKTOPHBIC TUarpaMMbl;

€. BBIBOJIBI 11O padoTe.

Kputepuu onenku:

OneHka «OTJIMYHO» CTAaBUTCS B TOM CITy4ae, €CIIU CTY/IEHT:

- CBOOOJTHO MPUMEHSET MOJTy4YCHHBIC 3HAHUS IPH BBITOJIHCHUN TPAKTHYECKUX 3/ IaHUN;

- BBINIOJIHUJ paboOTy B MOJIHOM 00beMe ¢ cOOI0IeHneM HEOOXO0AUMOMN MOCIIEe10BaTENbHOCTH
e CTBHIA;

- B IMCBMEHHOM OTYETE MO paboTe MPAaBMIIBHO U aKKypPaTHO BBITIOJIHEHBI BCE 3aIHCH;
OneHKa «X0poII0» CTaBUTCS, €CITH:

- BBHITIOJIHEHBI TPeOOBaHHA K OILEHKE «OTIMYHO», HO JIONMyHIeHBI 2 — 3 HemoueTa npu
BBITIOJTHEHUH MPAKTUYCCKUX 3aJaHUH U CTYJCHT MOXET MX HCIPABUTH CAaMOCTOSTEILHO WU
py HeOOJTBIIOHN TTOMOIIH MTPETIOIaBaATEIs;

- B IMCBMEHHOM OTYETE IO PadoTe JIeaeT He3HAYNTEIbHbIE OINOKH,

OneHka «y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

- TIpaKkTHYecKass padoTa BHIMOJHEHA HE IOJHOCTHIO, HO OOBEM BBHITIOJHEHHOW YacTh
MTO3BOJISIET TIOJTYYUTh TPABHIILHBIC PE3YIbTATHl U BBIBO/IBI,

- B XO/JI€ BBHITMIOJTHEHUS! pabOTHI CTYICHT MPOJIEMOHCTPUPOBAIT clla0ble IPaKTUIECKUE HABBIKH,
OBLITU JOTYIIECHBI OIIHOKH;

- CTYZIEHT yM€EeT NMPUMEHSATH MOJYyYCHHbIE 3HaHUS IPU PEIICHUU MPOCTHIX 3ajay [0 TOTOBOMY
aJIIrOPUTMY;

- B TMCBMEHHOM OTYETE 0 paboTe MOMYIIEHbI OMNOKH;

OneHKka «HeyT0BJIEeTBOPUTEIBLHO0» CTABUTCSI, €CITH:

- TMpakTH4Yeckas padoTa BBHITIOJHEHA HE TOJHOCThIO U O0OBEM BBIMOJHEHHOW pabOTHI HE
MO3BOJISIET ClleNaTh TMPAaBUIbHBIX BBIBOJOB, Yy CTYAEHTAa HMEIOTCA JIMIIb OTHEIbHbIE
IpeicTaBiIeHHs 00 U3y4YeHHOM MaTepuase, OoJiblllas yacTh MaTepHralia He YCBOCHA;

- B IIMCBMEHHOM OTYeTe 10 paboTe MOMyIIeHBl T'pyOble OIMMOKH, JUO0 OH BOOOIIE
OTCYTCTBYET;

Tema 3.6 Tpexda3uble uenu u ux pacuer
IIpakTnyeckoe 3ansitue Ne 10
PacuéTt TpéxdasHoii nenu nepeMeHHOro TOKa Npu coenHenune ¢a3 npueMHUKA
«3BE310I»

eas:

- 3aKpenuTh 3HaHUA N0 u3yuyeHHoW Teme «CrocoObl coenuHeHus ¢a3 TpexdaszHbIX
TE€HEPATOPOB U IPUEMHHUKOB AJIEKTPUUECKOU SHEPTUUY;

- HAYYUTh PACCUUTHIBATH TpeX(azHbIE SIEKTPUUECKUE IPU COSAUHEHUN OOMOTOK 3BE3/0H.

KpaTtkue TeopeTruyeckue cBeleHUs:

Ha PUCYHKE ITPEACTABJICHA CXEMa COCANHCHUA CI)8.3 MMpUEMHUKA 3BE3JI01
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ZB
Zc B

Pucynok 10.1- Cxema coenuuenus a3 MpUEMHHKA 3BE3]I0M

Harpyska Ha3pIBaeTCsi CUMMETPHYHOM, €Clii TOKH B (ha3a paBHBI MO aMIUIUTYJE U BEKTOPbI
TOKOB cIBUHYTHI Ha 120°. Torma reomerpudeckas cymMMa TOKOB paBHA HYJIO U 4Yepe3 HYJIEBOU
IMPOBOAHHUK TOK HE IIPOTCKACT.

VcemoBuem CI/IMMeTpI/I'-IHOI\/II Harpys3ku sBJIACTCA paBEHCTBO KOMIIJICKCHBIX COHpOTI/IBJ'IeHI/If/'I B
¢bazax.

Zai=2s=2Zc

Harpy3ka sBnsercs HE CHMMETPUYHOW, €ciau He BbImodHseTcs ycioBue (1). Ecmm
OTCYTCTBYET HYJEBOW MPOBOJ B HTOM CIlyda€ MEXKIy HEWUTPATbHOM TOYKOW HMCTOYHHMKA U
HEUTpaIbHOW TOYKOW MPHEMHHKA BO3HUKAET PAa3HOCTh MoTeHInaaoB Unn:, KOTOpas Has3bIBaeTCs
CMeEIlleHHEeM HelTpasu u onpezensercs no Gopmyne:

C 0 o0 oo
LDJ _UA'J’A+UB')’B+UC')’C
NN = i i i ’

Yt YetVe

0 ] ]
TIE V,, Vg, Ve - KOMIUIEKCHBIE IPOBOAUMOCTH (has.

Hanpsokenne Ha daszax nmorpeOutenss OyayT pasHble U HE OyayT paBHBI HAIPSDKCHUIO HE
(azax UCTOYHMKA U ONpeaeaoTes no popmymnam (3).

U,Iq ZUA _UNN'
Ué :UB—UNN,
Ué :Uc U\

[opsiok pacyera:
A) 3amnucath ¢a3Hble HaNpsHKeHUs B KoMIiekcHol (opme. Hauanmpayro ¢azy Ua nmpumem
paBHoOi1 90°.
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1 j90
u,=U,-e™,
1 -j30
U,=U,-e’”",

T —j150
U.=U.-e’™, 0o o
b) OnpenenstroTcs KOMIUIEKCHBIE CONTPOTUBIIEHHS (a3 mpueMHuka Z 4,Z5,Zc

0 ] 0
B) Onpenensitorcst KOMIUIEKCHbIE IPOBOAUMOCTH (ha3 IPUEMHUKA Y, Vy, Ve -

C) Onpenenuth cMeleHne HeUTpamu o Gopmyse

0 0 0 0 0 0

_ UA')’A+U YstUc e

i
U = i i i

Yat Vet Ye

J1) OnpenenuTs HanpsiKeHUs Ha (azax mpueMHUKa o (Gopmynam

U’ =U,-U,,
Ué =UB —UNN'
Uc’: :Uc _UNN'

E) Toku B (hazax onpeaensroTcs no 3akoHy Oma mo popmyinam

3) Cymma TOKOB B (pa3ax paBHa HYIIIO.

0 O 0
li+1s+1c=0

E) HOCTpOCHI/IC BCKTOPHOﬁ AuarpaMMbl OCYIICCTBIIACTCA B KOMILJIEKCHOM IIJIO CKOCTH.

3. Pacuer TpexdasHOW wnenu mnpu coenuHeHWu (a3 moTpeduTens

HECUMMETPUYHOH Harpy3ke 0e3 HyJIeBOIro MpoBo/Ja.
Harpyska sBiseTcss He CHUMMETPUYHOH, eciu He BhlmosiHseTcs yciosue (5.13). Ecmm

OTCYTCTBYCT HyHeBOﬁ npoBOA B OTOM CJIyda€ MCKAY HeﬁTpaanoﬁ TOYKON MCTOYHHUKA H
HeﬁTpaﬂLHOﬁ TOYKOM MNPUCMHHUKAa BO3HUKACT PA3HOCTH NOTCHIHAJIOB UNN’, KOTOpast Ha3bIBACTCA

CMeIlleHHeM HelTpanu u onpezaensercs no Gopmyne (5.17).

31

3BE3/101 Ipu



L0 00 0o
_UA'yA+UB'yB+UC'yC

i
U = i i i ’

Vit Vet Ye

u] 0 0
TIE V,, Vg, Ve - KOMIUIEKCHBIE IPOBOAUMOCTH (has.

Hanpsbxenne Ha Qaszax morpedutens OyayT pasHble U He OyayT paBHBI HAIPSDKEHUIO HE
(hazax UCTOYHHKA W OTPEICIIAIOTCS 110 hopmyrnam (5.18).

U’ =U,-U,,
U|’3 :UB _UNN'
U(': :UC —UNN,

C) Toku B dazax onpexaenstorcs mo 3akoHy Oma

J1) Tox B HyJIIEBOM MPOBOJIE B pe3yJIbTaTe PEUICHUS TOJDKEH ObITh paBEH HYIIIO.

O O 0
| 14+ 1 c=0

N = B+

E) IlocTpoeHne BEKTOPHOH IUarpaMMbl OCYIIECTBIIECTCS B KOMIUICKCHOM TIIOCKOCTH.
3aganue:

1. Onpenenuts dazHpie TOKU. [IoCTpOUTH BEKTOPHYIO THarpamMmy.
Xox padoThI:

1. Haueptuth cxemMy B cooTBeTcTBHE ¢ BapuanTtoMm (tabmuma 10.1). B ¢dazax nauepTuth
PE3UCTOPBI, KATYIIKU ¥ KOHACHCATOPHI,TOJILKO T€, KOTOPBIC 331aHbl B Tabmwuie 12.1.

2. Omnpenenuth (a3Hble HanpsDKeHUs U (a3Hble TOKM (MOPSAAOK pacyera B KpaTKUX
TEOPETHUYECKUX CBEIICHHSIX).

3. Toctpouth B Macmrabe BEKTOPHYIO IUarpaMMy HaIlpsDKEHUH (HA JIOTIOJTHUTEIBHYIO
OIICHKY).

4. Cnenatb BBIBOJBI IO pe3yabTaTaM pacuera.

Tabnuua 10.1 — BapuanTs! 3a1aHuii K npakTuueckoi padore NelO

Howmep | CompoTtuBnenus Compotusinenust ¢asbl | COnpoTUBICHUS Hanpsoxenue
Bap. | ¢a3el A b dazer C Un,B
Ra, Ca, La, Rs, Cs, Ls, Rc, Cc, Le, | F=50T
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Om | Mx® | M['H | OmMm MK® | M[H | OM | Mk® | mMI'H
1 - 600 - 10 - - 25 - 20 220
2 20 - - 5 600 - - - 20 127
3 - - 25 10 - - 15 600 - 380
4 20 800 - 10 - - - - 15 660
5 10 - 20 8 800 - - - 22 220
6 13 - - - - 25 22 800 - 127
7 12 400 - - - 15 4 - - 380
8 6 - - 8 400 - - - 18 660
9 - - 25 6 - - 18 400 - 220
10 - 350 - 9 - - 15 - 18 127
11 22 25 11 350 - 19 380
12 4 300 - 18 18 - 350 - 660
13 5 250 - 12 - - - 350 220
14 23 22 14 250 - 16 127
15 10 - - - 600 - 12 250 - 380
16 - 600 - 10 - - 25 - 20 380
17 20 - - 5 600 - - - 20 220
18 - - 25 10 - - 15 600 - 127
19 20 800 - 10 - - - - 15 380
20 10 - 20 8 800 - - - 22 660
21 13 - - - - 25 22 800 - 220
22 12 400 - - - 15 4 - - 127
23 6 - - 8 400 - - - 18 380
24 - - 25 6 - - 18 400 - 660
25 - 350 - 9 - - 15 - 18 220
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26 22 25 11 350 - 19 127
27 4 300 - 18 18 - 350 - 380
28 5 250 - 12 - - - 350 127
29 23 22 14 250 - 16 127
30 10 - - - 600 - 12 250 - 380

®dopma npeacTaBieHus pe3yabTara:
Otuer o paboTe JODKEH COAEPIKATh:

a) HauMEHOBaHUe PabOTHI U 1I€Tb PaOOTHI;
0) pe3ynbTaThl pacyeToB;

B) BBIBO/IbI 110 padoTe.

Kpurtepuu onenku:

- OIICHKa «OTJMYHO» BBICTABISICTCS CTYACHTY, €CIIM PAacyeT BBINOJHEH B IOJHOM O0BEME,
peuieHre o(OpMIIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX MPaBWJ; CTYIEHT CBOOOJHO BIAJ€eT
TEOPETHUECKUM MaTepHalioM, Oe30MHMO0YHO MPUMEHSET €ro MpU pelIeHHH 3a7ad, MOCTpPOoeHa
BEKTOpHAs lMarpaMma, cJieJlaHbl BBIBOJbI IO paboTe.

- OIICHKAa «XOPOII0» BBICTABIISETCS CTYJCHTY, €CJIM NPU BBITIOJHEHUW 3a/IaHUS JIOTTYIICHBI
HE3HAYUTCJIIbHBIC OHII/I6KI/I, peIcHuc O(i)OpMJ'IeHO C CO6J'HO)I€HI/I€M YCTaHOBJICHHBIX ITPABUJI;
CTYICHT CBOOOJHO BIJIAZICET TEOPETHYECKHMM MaTepHalioM, O€30IIMO0YHO TNPHUMEHSET €ro TpHu
PEIICHNH 3a4a4, ITPU IMMOCTPOCHUU BeKTOpHOI\/’I JuarpaMmbl JOITYHICHBL OH_II/I6KI/I,

- OIICHKa «Y/OBJETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CJIM 3aJlaHUE BBIMOJHEHO C
«rpyObIMU»  OImIMOKaMH, pemieHne odopmieHo 0e3 CcoOMOACHHUs] YCTAaHOBJCHHBIX IPaBHIL,
BEKTOpPHAs TMarpaMma He IMOCTPEHa;

- OIICHKA «HEeYJIOBJIETBOPUTEJIbHO» BBICTABISCTCS CTYICHTY, €CIIM padoTa HE BBITIOJHECHA
WJIM PacyeThl BHITIOJHEHHBI TPUHITUITHATBHO HETIPABUIIHHO.

IIpakTnyeckoe 3ansaTue Ne 11
«PacuéT TpéxdasHoil Henu NepeMeHHOro TOKa Npu coenHenne ¢a3 NnpueMHUKA
«TPeyroJIbHUKOM

Hean:

- 3aKpenuTh 3HaHUA O u3yuyeHHOU Teme «CmocoObl coemauHeHust (a3 TpexdaszHbIX
TeHepaTOPOB M MPUEMHHUKOB JIEKTPUUECKOI SJHEPTUNY;

- HAY4YUTh pPACCUUTHIBATh Tpex(asHble  DIEKTPUUECKHWE IENu MpU COoeTuHEHUH Qa3
MIPUEMHHKA TPEYrOJIbHUKOM.

KpaTkue Teopernyeckue cBeeHHs:

Ha pucynke 11. 1 mpencraBneHa tpexdasHas cucTeMa 3JIEKTPUUYECKUX IIene Mpu
COeIMHEHUH 0OMOTOK UCTOYHHKA U (a3 MPUEMHUKA TPEYTrOJIbHUKOM.
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Pucynox 11.1- Tpexdasnas cucrema 3JIeKTPUIECKUX LENeH MpH COeTUHEHNH 0OMOTOK
UCTOYHUKA U (a3 MPHEMHHUKA TPEYT OJIbHUKOM
CootHomieHHus MeX1y (a3HbIMU U JIMHEWHBIMM HAIPSDKEHUSIMU U TOKAMM JUISL CXEMBbI
COCIMHEHUS TPEYTOJIbHUKOM.

Iﬂ:\/§'|¢1

U,=U,
[Topsimok pacueta TpexdaszHoil 1enu Npu coeAMHEHU U (a3 MOTPEOUTEINS TPEYrOJTHbHUKOM
A) 3anucatp (azHble HapsDKEHUsI B KOMIUIEKCHOM gopme. Hauanbayto ¢azy Uag npumem
PaBHOM HYJIIO.

_— 0
UAB_UAB'e 1
T —j120
UBC_UBC'e |
1T —j30
UCA_UCA'e

0 0 0
b) Onpenensitorcss KOMIUIEKCHBIE cONTpOTUBIICHUS Pa3 ipueMHuka Z 4z, Zpc,Zca

C) Toxu B da3zax onpeaensrorcs mo 3akony Oma

J1) Onpenensrorcs TMHEHHbIE TOKH 110 (GopMysaMm
0 0 0
la=1lus—lcu,
0 0 0
le = lec— s,
0 0 0

lc =lca—1s5c,

E) IlocTpoenue BEKTOPHOM quarpaMmbl OCYIIECTBISETCS B KOMIUIEKCHON TUIOCKOCTH.

3aganme:

1. Onpenenuth (a3Hble TOKM M MOUIHOCTH Tpex(asHoil 1enu. [locTpouTh BEKTOPHYIO
IrarpamMmmy
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Xopn paborhr:
1. HauepTuTh cXeMy B COOTBETCTBHE ¢ BapuaHTOM (Tabnuma 11.1).
2. Omnpenenuth (a3HbIC HANPSDKEHWS W JIMHEHHBIC HANpPsDKEHHs, W (a3Hble TOKU IS

YeTHIPEXIIPOBOIHON TpexX(Pa3HOU IIETIH.

3. [locTpouts B MacmTade BEKTOPHYIO TUArpaMMy.

4. OnpenenuTs MOIIHOCTH TpeX(a3zHOM MEKTPUUECKON TETH.

5. Onpenenuth (pa3Hble HANPSHKCHUS W JIMHEHHBIC HANpPSOKEHHUSA, M (pa3HbIE TOKH JUIS

TPEXMPOBOJHOMN Tpex(azHOU LETH.

6. [locTpouts B MacuTabe BEKTOPHYIO IUArpaMMy.

Tabmuua 11.1 — BapuanTsl 3a1anuii K npakTruueckoit padore Nell

Homep | ConmpoTtuBnenus ConpoTuBieHUs ConpoTuBiaeHus Hanpsixenue
Bap. dazsr A ¢dazwr b dazer C Un,B
Ra, | Ca, La, |Rs,| Cs, Ls, | Rec, | Cc, Lc, | F=50I'g
Om | Mk® mbn Om | MK® | M['H | Om | MKD | M['H
1 10 | 600 - 10 | 600 - 10 | 600 - 220
2 20 | 500 - 20 | 500 - 20 | 500 - 127
3 40 - 25 | 40 - 25 | 40 - 25 380
4 20 | 800 - 20 | 800 - 20 | 800 - 660
5 10 - 20 10 - 20 10 - 20 220
6 13 - 18 13 - 18 13 - 18 127
7 12 | 400 - 12 | 400 - 12 | 400 - 380
8 6 | 550 - 6 550 - 6 550 - 660
9 15 - 25 15 - 25 15 - 25 220
10 20 | 350 - 20 | 350 - 20 | 350 - 127
11 22 25 22 25 | 22 25 380
12 4 | 300 - 4 300 - 4 300 - 660
13 5 | 250 - 5 250 - 5 250 - 220
14 23 22 23 22 23 22 127
15 13 - 21 13 - 21 13 - 21 380
16 10 - 18 10 - 18 10 - 18 220
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17 5 | 600 - 5 600 - 5 600 - 127
18 10 | 400 - 10 | 400 - 10 | 400 - 380
19 10 | 350 - 10 | 350 - 10 | 350 - 660
20 8 | 800 - 8 800 - 8 800 - 220
21 24 - 25 | 24 - 25 | 24 - 25 127
22 12 - 15 | 12 - 15 | 12 - 15 380
23 8 | 400 - 8 400 - 8 400 - 660
24 6 - 24 6 - 24 6 - 24 220
25 9 - 14 9 - 14 9 - 14 127
26 11 | 350 11 | 350 11 | 350 380
27 18 18 | 18 18 | 18 18 660
27 12 - 22 | 12 - 22 | 12 - 22 220
29 14 | 250 14 | 250 14 | 250 127
30 15 | 600 - 15 | 600 - 15 | 600 - 380

®dopma npeacTaBiIeHus pe3yabTara:
Otuet o paboTe JODKEH COACPIKATh:

a) HauMEHOBaHWE PabOTHI U 1IETTb PaOOTHI;
0) pe3ynbTaThl pacyeToOB;

B) BBIBO/IBI 110 paboTe.

Kpurepun oueHku:

- OIICHKA «OTJMYHO» BBICTABIISIETCA CTYICHTY, €CJIM pacueT BBINOJIHEH B MOJHOM oOBeMe,
peuieHre 0o(OPMIICHO C COOJIIOJICHUEM YCTAHOBJICHHBIX MPaBWI; CTYICHT CBOOOJHO BIajeeT
TEOPETUYECKUM MaTepualioM, 0e30IMO0YHO NPUMEHSET €ro IMpu pelIeHHH 3ajad, MOCTpOoeHa
BEKTOpHAs IMarpaMmma, cJielaHbl BBIBOJBI MO padoTe.

- OLIEHKA «XOPOIL0» BBICTABJISAETCS CTYIEHTY, €CJIM MPHU BBIIOJHEHUU 3aJaHUS JOMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, pemieHue O(GOpPMICHO C COONIIOJICHUEM YCTAHOBJICHHBIX IIPABHIL
CTYICHT CBOOOJHO BIAJie€T TEOPETHUYECKUM MaTepuaaoM, Oe30IIMO0YHO MPHUMEHSET ero mnpu
pEIlIeHNH 3aa4, TP MOCTPOCHUH BEKTOPHON AMAarpaMMBbl JOMYIICHBI OIINOKY;

- OIICHKa «Y/JAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIH 3a/laHu€ BBIIIOJIHEHO C
«rpyObIMU» OomMOKaMu, perieHne odopmieHo 0e3 CcoOJMIOAeHHS YCTAHOBIEHHBIX MPaBUI,
BEKTOpPHAsl IMarpaMma He TIOCTPEHa;

- OLICHKA «HEeYyI0BJeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, €CIM padoTa HE BHINIOJTHEHA
WJIY pacueT BHINOJHEH NPUHIUIINAIBHO HEMPABUIBHO.

IIpakTyeckoe 3ansaTue Ne 12
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«Pac4yér Tpéx(a3Hoi Henu B aBAPUHHBIX PeKUMAX)
ean:
- 3aKpemuTh 3HAHHWS N0 M3y4eHHOW Teme «CrocoObl coenuHeHHs (a3 TpexdazHbIX
IE€HEpAaTOPOB U IPUEMHUKOB JIEKTPUUECKOIN 3HEPTUN»;
- Hay4UTh PACCUUTHIBATH TPEeX(a3HBIC INEKTPHUECKUE B aBAPHMHBIX PEKUMaX PaOOTHI.
Kpartkue Teoperudyeckue cBeleHUA:

st coequaeHus TpexasHoi HEenH B 3Be3/1y BO3MOKHBI CIICAYIOIINE aBapUHBIE PEKUMBI
paboThI:

1) oOpbIB Passr;

2) oOpbIB HYJIEBOTO MTPOBOJIA,

3) KOpoTKOE 3aMbIKaHUe (a3bl IPU OOPBIBE HYIIS.

4) oOpbIB (a3sl ¥ HYJIS.

Ha pucynke 12.1 npencrasiena cxema Tpex¢a3zHOM LIeNU NpU COSAUHEHUHU (a3 MpHUEeMHHKA
3Be3/10 0€3 HyJEeBOTO MPOBOA (TPEXIPOBOAHAS IIETIH) K KOPOTKOM 3aMbIKaHUU (a3bl A.

A’

2 ||

ZB

c ,
Zc B

Pucynoxk 12.1 - Cxema tpexda3zHoii menu npu coequHeHnH (a3 mprueMHUKa 3Be3/101 0e3
HYJICBOTO TIPOBO/IA (TPEXMPOBOIHAS 11E1h) M KOPOTKOM 3aMbIKaHUH (ha3bl A.

Pacuer Tpexda3HbIX Heneid Npu KOPOTKOM 3aMbIKAHUHU OJHOM (pa3bl B CHMMETPUYHOM
TPeXNPOBOAHOM TPex(a3Hoii enu (0TCYTCTBYET HYJI€BOI MPOBO).

[opsiiok pacyera:

A) 3anucath ¢a3Hble HANPSHKEHUS] UCTOUYHUKA B KOMIUIEKCHOU (¢opme. Hauanbhyto ¢azy
Ua pumeM paBHO# 90°.

U,=uU,-e*,
U,=U, e’
Uc :Uc.efjlso’

0 0 0
b) OnpenensiroTcs KOMIUIEKCHBIE CONTPOTUBIIEHUS (ha3 mpueMHuKka Z.4,Z5,Zc.

ITonnoe COIIPOTUBJICHUC (1)8.3]31 A IIPpU KOPOTKOM 3aMbIKAHUHU PABHO HYIIIO.

0
Z,4=0

0 ] 0
B) Ompenensitorcst KOMIUIEKCHBIE IPOBOAUMOCTD a3 y,, Vg, Ve -
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51 01 81 S
Yi=1 _6200’ Y =1 Ye =73
Z, Z, z

[IpoBoaumocTs (ha3bl A pu KOPOTKOM 3aMbIKAHUU paBHA OECKOHEUHOCTH.

I') Kopotkoe 3ambikanue OIHON (pa3pl SBISETCS HECUMMETPUYHBIM DPEXHMOM PaOOTHI
TpéxdaszHoii nenu. [Ipu 0TCYyTCTBUHM HYJIEBOTO IPOBOJIAa BOSHUKAET CMELIeHHe HeTpanu. Pa3nenum

0
qUCIIATCIIb U 3HAMCHATCIIb BBIPAXKCHUS AJIA OIPCACIICHUS HaA ), .

] ] ] ] ] ]
U,v, U,vy, U,y
AD A+ BD B+ CD [
Uy =24 Y Y ]

0 i i :UA

Ya Ve )
Yearale

Yo Vi Vu

] ]
utore cMmemenne Herrpam U =U

Bropoe u Tpethe cnaraemble MpH JAeIeHUM Ha OeckOoHEeYHO Oouibiioe yucio panel 0. B

1) Hampsixenue Ha azax notpedurtens OyayT pa3Hble U He OyAyT paBHbI HAPSDKEHUIO HE
(hazax uctouyHMKa u omnpenenstores mo Gopmynam (5.18).

U’ =U,-U,,
U|’3 :UB _UNN'
U(': :UC —UNN,

B PE3YIALTATE PACUCTA BBl YBUJIUTE YTO:

U =U,-U, =0
Ué :UB _UA :_UAE
Ué =Uc _UA ZUCA

BoiBoa: Hampspkenue Ha ¢asze A paBHo (, a HampsbKeHHE Ha JBYX JAPYrux (aszax craio
PaBHBIM JHHEIHOMY HAIPSDKCHHUIO, T.€. YBEIMUHIOCh B \'3 pas.

C) Toku B dazax onpezaensitorcs mo 3akoHy Oma

0 U's

ls =—,
Zs
0

o U'e

lc=—
Zc

Toxk B ¢aze A BbIpa3uM U3 ypaBHEHUs, COCTABICHHOT'O 10 MepBoMy 3akoHy Kupxrodga.
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li+1s+1c=0

0 0 0
IC:—(|A+IB)

3ananmue:
1. Onpenenuts ¢a3Hbie TOKUA MPU KOPOTKOM 3aMBIKAaHUHU OJHOH (Daza (CorylacHO BapHaHTy).
[TocTponuTh BEKTOPHYIO JUArpaMmy.

Xoa paGoThI:

1. Haueptuth cxeMy B cOOTBeTCTBUE ¢ BapuaHtoMm (Tabnuma 12.1). Cxema aHajmormyHa
cxeMe Ha pucyHke 12.1, Tonpko B (a3ax HauepTUTh PE3UCTOPHI, KATYIIKU U KOHJEHCATOPHI B
(hazax, koTopble 3a1anbl B Tabnuie 12.1.

2. Omnpenenuth (a3Hble HanpspKeHUs W (a3Hble TOKM (MOPSIOK pacuera B KpPaTKHUX

TEOPETUYECKUX CBEJCHUSIX).

3. TlocTpouth B Macmitabe BEKTOPHYIO AMArpaMMy HamnpsoKeHUM (Ha JOTOJHUTEIbHYIO
OIIEHKY).

4. Cnenatb BbIBOJBI 00 M3MEHEHUH (a3HBIX HANPSHKEHUH U TOKOB.

Tabmuma 12.1 — BapuanTsl 3aanuil K npaktuyeckoil padore Nel2

Howmep | ConpoTtuBnenus ConpoTuBieHus ConpoTuBieHus Hanpspkenue | Pexum
Bap. | ¢a3zer A ¢dazer b dazer C Un,B paboThI
Ra, | Ca | La |Re,| Cs, | Le, | Re, | Cc, | Le, | F=50In
Om | Mx® mh Om | MK® | MI'H | OMm | MKkD | MI'H
1 - 600 - 10 - - 25 - 20 220 K.3. daser B
2 20 - - ) 600 - - - 20 127 K.3. daser B
3 - - 25 10 - - 15 | 600 - 380 K.3. daser B
4 20 | 800 - 10 - - - - 15 660 K.3. daser B
5 10 - 20 8 800 - - - 22 220 K.3. daser B
6 13 - - - - 25 | 22 | 800 - 127 K.3. daser B
7 12 | 400 - - - 15 4 - - 380 K.3. daser B
8 6 - - 8 400 - - - 18 660 K.3. paser C
9 - - 25 6 - - 18 | 400 - 220 K.3. paser C
10 - 350 - 9 - - 15 - 18 127 K.3. dpazer C
11 22 25 11 | 350 - 19 380 K.3. dpazer C
12 4 | 300 - 18 18 - 350 - 660 K.3. dpazer C
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13 [ 5[]280] - [12] - - [ -] 350 220 K. paser C
14 | 23 22 | 14 | 250 - 16 127 K.3. asni C
15 |10 | - - | - ]e00 | - [12] 250 | - 380 K. paser C
16 | 10| - - | - ]e00 | - [25] - | 20 220 K. paser C
17 | 5 600 | - |20 - - - - |20 127 K.3. assi C
18 | 10 | - - |- - |25 [ 15 [ 600 | - 380 K. paser C
19 [10] - - |20 800 | - | - - | 15 660 K. pase C
20 | 8 |80 | - [10] - [ 20 - - 22 220 K.3. et C
21 | - | - | 25 13| - - |22 800 | - 127 K. pase C
22 | - | - |15 [12 [ 400 | - | 4 | - - 380 K. pase C
23 | 8 |40 | - | 6 - - - | 18 660 K.s. asei C
24 | 6 | - - |- - |25 [ 18 [ 400 | - 220 K.s. dase B
9 | - - | - 30| - [15] - | 18 127 K.s. daser B

11 | 350 22 25 | - 19 380 K.3. dase B

18 18 | 4 [ 300 | - [ - |35 | - 660 K.3. dase B

12 | - - |5 [ 250 | - | - | 350 220 K.3. dase B

14 | 250 23 22 | - 16 127 K.3. dasei B

- 600 | - |10 - - 12 250 | - 380 K.3. dase B

®dopma npeacTaBiIeHUs pe3yJabTara:
Otuer o paboTe JODKEH COACPIKATh:

a) HaMMEHOBaHWEe PabOTHI U LIETb PAOOTHI;
0) pe3yabTaThl PacueToB;

B) BBIBO/IBI 110 paboTe.

Kpurepum oueHku:

- OIICHKA «OTJMYHO» BBICTABIISIETCA CTYICHTY, €CIM pacyeT BBHIMOJIHEH B IMOJHOM oOBeMe,
peuieHre o(OPMIICHO C COOJIIOJICHUEM YCTAHOBJICHHBIX MPaBWI; CTYICHT CBOOOJHO BIaJeeT
TEOPETUYECKUM MaTepHaioM, 0e30MMO0YHO TPUMEHSET €ro MpH pelIeHUH 3aaad, MOCTpOeHa
BEKTOpHAs MarpaMma, cJiellaHbl BBIBOJBI MO paboTe.

- OLICHKa «XOPOILIO)» BBICTABIIAETCS CTYIAEHTY, €CIU MpPHU BBINOJHEHUU 33JaHUS JTOMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, pemieHue OQGOpPMICHO C COONIOJICHUEM YCTAaHOBJICHHBIX IIPABHIL;
CTYIEHT CBOOOJHO BIaJeeT TEOPETHUECKHM MaTrepuaioM, 0e30mHO0YHO TMPHUMEHSET €ro mpu
pelIeHnH 3aa4, TP MOCTPOCHUH BEKTOPHON AMAarpaMMBbl JOMYIICHBI OIINOKY;
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- OLIEHKa «Y/0BJETBOPHUTEJbHO» BBICTABIACTCS CTYACHTY, €CJIM 3a/JlaHHE BBINOJIHEHO C
«rpyObIMH» ommOKaMu, pemeHrne oQopMiIeHO 0e3 COOMI0AEHUS YCTAaHOBJICHHBIX TPaBHIL,
BEKTOpHAs TMarpamMMma He IMOCTPEHa;

- OIICHKA «HEeYJAOBJIETBOPUTEJIbHO» BBICTABISICTCA CTYICHTY, €ClIM padoTa HE BBINIOJIHEHA
WIN pacyeT BBINOJHEH NPUHLIUIHAIBLHO HETPaBUIIBLHO.

Tema 1.2 DiekTpUYecKHe e MOCTOSTHHOTO TOKA M MEeTO/JIbl X pacyeTra
JlabopaTtopHoe 3ausitue Ne 1
[Ipocreiime TMHERHBIE AIEKTPUUYECKUE LEMH OCTOSIHHOTO TOKA

Henb: IlonmyueHue HaBBIKOB COOpPKHM TPOCTBIX JJIEKTPUUYECKHX LEMNEH, BKIIOYEHUS B
AJIEKTPUYECKYIO 1IENb U3MEPUTENbHBIX PHUO0OpoB. HayunThbest M3MepATh TOKM U HANpsKEHUS,
yoenuThcsi B coOmoneHun 3akoHoB OMa u Kupxroga B JHMHEHHOW 3JIEKTPUYECKON IenH
MIOCTOSIHHOTO TOKa. lccenenoBare OCOOEHHOCTH IOCIEAOBATEIBHOIO M HapayljIeIbHOIO
COEJIMHEHUS B AJIEKTPUUECKUX LIETISIX TOCTOSSHHOTO TOKA.

BoinosinuB padorty, Bel 6yaere ymerh: coOupaTh IpOCThIE SIEKTPUUECKUE LIETIH, U3MEPSThH
TOKU U HaNpsKEHUsl.

MarepuajibHOe ofGecredeHHe: CTEH]I JIaODOpaTOpHbBIN "DieKTpuueckue Menu', KOHCIEKT
JeKUUi, GOPMYJIIbI, CXEMBI.

3ananue:

1. 3yunts Temy «OCHOBHBIE CBEIEHHUS 00 JJIEKTPUYECKOM TOKE», COJEpKaHUE TaHHOM
nmabopaTopHOl paboThl W OBITh TOTOBBIM OTBETUTh HA BCE KOHTPOJBHBIE BOIPOCHI
MIpernoaBaTes.

2. HayepTuTh mNpUHIUNHNAIBHBIE CXEMbl HCCIEAYEMBIX Lemned C  BKIIOYEHHBIMU
M3MEpUTENbHBIMU NpUOOpamMu.

Iopsinok BbINOJIHEHHSI PAadOTHI:

1. O3HaKOMHTHCS C JTaOOPATOPHOU YCTAHOBKOM

2. CoOpaTh JHMHEHHYIO SJCKTPUYECKYIO IeMb IOCTOSHHOTO TOKa C TOCIIEAO0BATEIbHBIM
COCIMHCHUEM 3JIeMEHTOB (puc. 12), BhIOpaB AJIEMEHTHI IIEMM W BEIMYUHY HANPSOKCHHS
MUTaHUS B COOTBETCTBHHM C 3aJaHHBIM BapuaHtoMm (tadn. 8). IlpeacraBuTh cxemy uis
MIPOBEPKH IPETIOIaBATEITIO.

Tabmuua 8
BapHaHT 2 3 4 5 6
E1.B 12 10 8 12 10 8
RI1* R5-1 R5-2 R5-3 R5-1 R5-2 R5-3
R2* R3 R3 B3 RS R& RE
R1 R2*
+
U1 U2 PV1
\
- -
Puc.12. DnexTpudeckas 1eMb NOCTOSIHHOTO TOKa € TIOCJIE0BATEIbHBIM COSMHEHUEM
DJIEMEHTOB
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3. BIIIOYHTh 3IEKTPONHUTAHUE CTEHJA M HCTOYHUK 3jekrpornurtanus E2. YcraHoBuTh B
COOTBETCTBUU C 3a/laHHBIM BAPUAHTOM 3HAYEHHE HANPSDKEHHUE UCTOYHMKA E2, moaximounB K
€ro BBIXOAHBIM KiemmaMm BoJabTMeTp. Ilonkmrouass BospTMeTp PV1 K cooTBeTcTBYyrOIIMM
rHe37jaM, U3MEPUTh BEIMUMHY HanpspkeHus Ha pesucrtopax R1 u R3, a Taxke tok I B menu.
Pe3ynbrarel u3Mepenuii 3anectu B Tabi.2. I3MeHUTh N0 yKa3aHUIO IIPEnoaBaTesis BETUYUHY
corpoTuBieHUs R1 ¢ moMoIIbI0 cCOOTBETCTBYIOMIETO TyMOiIepa (mo3umuu 1, 2 nmm 3) u cHoBa
IIPOBECTU AHAJIOTUYHbIE N3MepeHus. Boikmounts ucrounuk E2. o pesynpraTtam nsmepeHuit
BBIUMCIIATh BEJIMYMHY COMPOTUBICHUS Kaxkaoro mnorpebutens (R1 m R2) um oOmiee
(oxBHBaJIeHTHOE) compoTuBieHne RD menu. Pe3ynprarel BeruMcneHuii 3anecTd B Tabdm. 9.
BBIKITIOYMTH UCTOYHUK 3JIEKTPOIUTAHUSL.

Tabnuna 9
Hanepeno Brermcaeno
Hanpaserne Tox Hanpasenne ConpoTHBIeHHES JEBHBATCHTHOS
Ha BXOME IENH | B IEIH. Ha moTpebHTene. B OOTPeOHTeN, CONpPOTHBIEHHE
U.B LA Ot TeTIH,
1 2 Rl R2 B5 .0OnM

CpaBHHUTH pe3ylbTaThl M3MEPEHHWNW W YOETUTHCS B TOM, YTO CyMMa COTPOTHUBIICHUM
OT/ICNbHBIX TMOTpeOUTENeH paBHA COMPOTUBICHUIO BCEW IeNU. YOEIUThCS B COOIOICHUU
BToporo 3akoHa Kupxroda. OOBSCHUTH H3MEHEHHE pEeXHMa padOTHl IEMU W OTIEITHHBIX
noTpeduTenel mpu M3MEHEHUH BEJIMUUHBI COTIPOTUBIICHUS OJTHOTO U3 PE3UCTOPOB.

4. CoOparh SJICKTPUYECKYIO IIEMb C MapajiclbHBIM COEAMHEHHEM pPEe3ucTopoB (puc. 13),
BBIOpAB 2JIEMEHTHI LENU W BEIUYMHY HANpsOKEHUS MUTAHUS B COOTBETCTBUU C 3aJaHHBIM
BapraHToM (Tabu. 9). [IpencTaBuTh CXeMy Ml IPOBEPKH IPETIOJaBATEIO.

Puc. 13. DnexTpuyeckas 1eMb ¢ NapajljiebHbIM COIMHEHUEM PE3UCTOPOB

Tabmnuua 9
BapHaHT 1 2 3 4 ) &
EXB 12 10 8 12 10 8
Rl E4-1 F4-2 E4-3 F4-1 E4-2 E4-3
R2 E7 R7 E7 E9 B9 R9

5. BKIIOUUTH UCTOYHUK MOCTOSHHOTO HampsikeHuss E2. YcTaHOBUTH 3ajaHHOE 3HAYCHHE
HanpsDKeHUs MuTaHus. M3MepuTh HanpsDKEHUsS M TOKU Ha BCEX y4acTKax Lenu. Pe3ynbraTsl
3aHecTd B Ta0i. 10.

6. V3MeHUTh, TO yKa3aHHWIO MpenojaBareis BEMUYHHY CONpoTuBIeHHS R1 ¢ momoribio
COOTBETCTBYIOIIEr0 TymOJepa M CHOBa MPOBECTH AHAJIOTMYHBIE M3MEpPEHUsS. BBIKIIOUHTH
anekrponuTanue. [lo pesynbraraM U3MEpeHUN paccuuTaTh COMPOTHUBIECHUS pe3ucTopoB Rl,
R2 u conportusnenue Bcelt nienu RO, mpoBOAMMOCTH OTAENbHBIX BeTBeH gl u g2 u Bcel 1enu
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g0. Pe3ynbTaThl BHIUMCICHUN 3aHECTH B Ta0d. 4. YOeIUThCS B COOIIOCHUN MIEPBOTO 3aKOHA
Kupxroda.

7. IlpoaHanu3upoBaTh BJIMSHUE U3MEHEHMsI BEIMYMHBI COIPOTUBIEHMs pe3zucrtopa R1 Ha
PEXUM pabOTHI LIETIH U OTAEIbHBIX oTpebuTesnei. OOBSICHUTH, IOYEMY 3TO UMEET MECTO.

Tabmnuua 10.

Hamepero BrraHCIEHO
U. B I1. A I2. A I3, A E1, R2, gl. g2, g3, R
O O Cn Cu Cn O

8. Cnenatb BbBIBOJIBI O BBINOJIHEHHWH 3akoHOB Kupxroda m o mpumenenuu 3akoHa Oma B
JIMHEWHOM DIIEKTPUYECKON LIETH IMOCTOSTHHOTO TOKA.

dopma npeacrasiieHus pe3yJbTara:

a) HauMEHOBaHUe PabOTHI U 1EeJIb PAOOTHI;

0) cXeMbI SKCIIEPUMEHTOB M TAaOJIULIbI MTOTYYE€HHBIX IKCIIEPUMEHTAIbHBIX TaHHBIX;
B) pe3y/bTaThl PaCUETOB;

I') BBIBOJIBI 110 padoTe.

Kpurtepun ouenku:

O1eHKa «OTJIUYHO» CTABUTCS B TOM CITydae, €CJIU CTYJ/ICHT:

- CBOOOJTHO MPUMEHSET MOJTydeHHBIC 3HAHUS IPHU BBITOJIHCHUH JTA0OPATOPHBIX 3aJIaHUMH;

- BBIMOJHUJI pabOTy B TIOJTHOM 00BEME C COOJIIOICHHEM HEOOXOIUMON TOCIeI0BATEIHHOCTH
e CTBHIA;

- B MMCbMEHHOM OTYEeTe M0 paboTe MPaBUIbLHO U aKKypaTHO BBITIOJHEHBI BCE 3aIUCH;
O1eHKa «XOPOIII0» CTABUTCS, €CIIH:

- BBINOJIHEHBI TPeOOBaHMS K OIEHKE «OTJIMYHO», HO JOMYyIIeHbl 2 — 3 HegoueTa INpU
BBITIOJIHEHUH JTAOOPATOPHBIX 3aJJaHUM U CTYAEHT MOXET UX UCIPABUTh CAMOCTOSITEILHO MITU
py HEOOJILIION MOMOIIH MPENOIaBaATENs;

- B MUCbMEHHOM OTYeTe 10 paboTe /1enaeT He3HAYUTEIbHbIE OIINOKY;

OneHKa «yJT0BJIETBOPUTEIbHO» CTABUTCS, €CIIH:

- TIpakTHuYeckas padoTa BBINOJHEHAa HE TMOJHOCTHIO, HO OOBEM BBHINOJHEHHOW 4YacTH
MO3BOJISIET MOJIYYUTh MPAaBUIIbHBIE PE3YIbTAThl U BBIBO/IBI;

- B XOJI€ BBIMOJHEHHs PabOTHI CTYJIEHT MPOJAEMOHCTPUPOBAN ciabble MPaKTUUECKHE HABBIKH,
OBLITU JOIYIIECHBI OIIHOKH;

- B MUCbMEHHOM OTYeTe M0 paboTe AOMYIICHbI OINOKH;

OuneHka «Hey10BJIeTBOPHUTEIbHO» CTABUTCS, €CIIU:

- nabopatopHasi paboTa BBINIOJHEHA HE MOJHOCTHIO U OOBEM BBIMIOIHEHHOW pabOThl HE
MO3BOJISIET ClIeNaTh TMPAaBUIBHBIX BBIBOJIOB, y CTYAEGHTA HMEIOTCA JIMIIb OTHEIbHbIC
Mpe/ICTaBIeHHs 00 U3y4YeHHOM MaTepuae, 0oJiblias 4acTh MaTepraia He yCBOCHa;

- B IIMCBMEHHOM OTYETe IO paboTe MOMmyIIeHbI TpyOble oOIMOKH, JMOO OH BOOOIIE
OTCYTCTBYET;

Tema: OcHOBHBIC CBCACHUA 00 QJICKTPUYICCKOM TOKC

JlaGopaTopHoe 3ansaTHE N 2
CMelaHHOE COEMHEHHUE IEMEHTOB B AJICKTPUUYECKOH 1I€TH MOCTOSTHHOTO TOKa
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Hean: IlomydyeHne HaABBIKOB COOpPKM JJIEKTPUYECKHX IEMel, W3MEPeHUH TOKOB U
HaNpsOKCHUHA Ha OTAENBHBIX YYacTKaxX D3JICKTPUUYECKON Lemu; yOeauThCs B COOJIIOJCHHUU
3akoHOB Kupxroda B pa3BeTBICHHON TUHEHHON ANEKTPUIECKON IeTIH; HAYYUTHCS IPUMEHSATh
3akoHbl Kupxroda B rpaduueckom Buzae. MccinenoBaTb OCOOEHHOCTH CMELIAHHOTO
COCIMHEHMS IEMEHTOB B 3JIEKTPUYECKUX LEIAX MIOCTOSHHOIO TOKA.

BeinosinuB padory, Bel Oyaere ymers: coOupaTh CMEIIaHHBIE AJIEKTPUYECKHE LIETIH.

MarepuajbHoe oOecredeHHe: CTCHJ Ja0OpPaTOPHBIN "DneKkTpuyeckue uenu', KOHCIEKT
TeKIHH, (POPMYITBI, CXEMBI.

3aganue:

1. M3yunts Temy «OCHOBHBIE CBEIEHHUS 00 JJIEKTPUUYECKOM TOKE», COJECpNKaHUE TaHHOM
nabopaTopHOl paboThl W OBITh TOTOBBIM OTBETHTh HA BCE KOHTPOJBHBIE BOIPOCHI
MpenogaBaTes.

2. HauepTuTh NPUHIUIIMATIBHBIE CXEMBl UCCIEIYEeMBIX IleMed ¢  BKJIIOYEHHBIMU
M3MEPUTEIHHBIMU MPUOOPAMHU.

Ilopsinok BbINOTHEHUsI pA0OTHI
1. O3HaKOMHUTBCSA € J1aOOPAaTOPHOM YCTAaHOBKOM.

2. CoOpaTb 1eMb CO CMEIIaHHBIM COSAUHEHUEM PE3UCTOPOB (puc. 14).

CobpaTp 1emb CO CMEUIaHHBIM COEJUHEHHEM pEe3HCTOPOB, BBHIOpAB AJIEMEHTHI LENH U
BEJIMYMHY HANpPsDKEHHWS TMUTAHUS B COOTBETCTBHM C 3aJlaHHBIM BapuaHToMm (Tabm. 11).
[IpencTaBuTh cxeMy JUIsl IPOBEPKH MPEIOIaBATENIO.

/-/&\ R1*

2 PA2 a\PA3
o)\
s r

4e

Puc.14. SHGKTpI/I‘ICCKaSI OCIb CO CMCIIAaHHBIM COCANHCHUEM PE3UCTOPOB

Tabmuua 11
BapuaHt 1 2 3 4 5 &)
E2 B 12 10 8 12 10 8
R1 R2 R3 R2 R3 R2 E3
R2 R4-1 R4-1 R4-1 R4-2 R4-2 R4-3
R3 R7 R7 R7 RO RS RO

3. Ilocne mpoBepku cxeMbl MpernojaBaTesieM BKIIOYUTh UCTOYHHK NMUTaHus E2, ycTaHOBUTH
3aJlaHHOE 3HAYCHHE BEIMUYMHBI HANpPSOHKEHUS MUTAHWUS U W3MEPUTh HAIPSDKEHUS Ha BXOJE
nenu U u Ha Bcex ywactkax nenu (Ul u U2), a take Bce Toku (I1,12 u I3). PesynpraTs
3aHecT B Tabm. 12.
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Tabmauua 12

Hzmepero BrrmcaeHO
. Ul | UZB I1. I2, I3, P1. P2, P3. P, Ra.
B B A A A Br Br Bt Br O

4. C moMoIIbI0 COOTBETCTBYIOLIEI0 TymMOJiepa YCTAaHOBUTH HOBOE 3HAaUeHHE pe3uctopa R2 u
CHOBAa WM3MEpUTh HAIPSHKEHMS] U TOKM B Lenu. BeiximounTts ucToyHMK nurtanus E2. Tlo
pe3ynbpTaTaM M3MEpPEHUN BBIUYMCIUTH MOITHOCTH KaxKaoro ydactka menu P1, P2, P3 u Bceit
uenu P, ompenenuth 3KBUBaJEHTHOE cONpoTHBiIEHHE Lenu RO, Pesynbrarhl BhIYMCICHUN
3aHeCTH B Ta0. 12. BRIKIIOYHATE dIIEKTPOTIUTAHHE.

5. Ilpoananu3upoBaTh BIMSIHHUE W3MEHEHUS BEIMYMHBI CONPOTHUBIEHMs pe3ucrtopa R2 Ha
pexuM paboThl BCEil LleMM M OTHENbHbIX HoTpedutTenei. OOBACHUTH, MOYEMY 3TO HMEET
MECTO.

6. [IpoBepuTh BEITIOJIHEHHE OaaHCa MOIITHOCTEH.
7. Cnenatb BBIBOJBI O BHIMOJIHEHUH 3aKOHOB Kupxroda.

8. Brximrounth SJICKTPOIIUTAHUC. II;maBHO W3MeHAA BCIIMYMHY BXOJHOT'O HAIPsOKCHUA C
MOMOIIBIO TIOTCHIIMOMETPA, M3MEPUTh 3HAYCHUS HANPSHKCHHS M TOKOB Ha BCEX ydacTKax
ey TpPU TPEeX Pa3IMYHBIX 3HAUCHHSX BXOJHOTO HampspKeHHs. Pe3ynbTaThl M3MepeHui
3aHeCcTH B TaOJ. 13. BBIKIIIOUUTH 7IEKTPOTIMTAHHE.

Taommma 13
Ne U. Ul |U2.B| Il | 23 I3,
OOEITa | J B MA MA | MA
1
3

9. Ilo pe3ynbrataM U3MEPEHUN MOCTPOUTH B OJJHONW KOOPAWHATHOM CHCTEME BOJbTaMIIEPHBIE
xapakrepuctuku pesuctopoB R1, R2, R3. Ilome3ysichk MMM, HOCTPOUTH BOJHTAMIIEPHYIO

xapakTepucTuky Bced unenu Usx = f(II) m 1o Hel omnpeAenuTh 3KBUBAJICHTHOE
CONPOTHUBIIEHHE Lenu Roxg. 31ech kK€ MOCTPOUTH HKCIEPUMEHTAIBbHYIO BOJIbTAMIEPHYIO
xapaktepuctuky uenu Usx = f(II), cpaBHUTb €€ C pPACYCTHOH BOJIbTAMIIEPHOMN

XapaKTepUCTUKON BCEH LENM U CHeNaTh BBIBOJ O BO3MOXKHOCTU I'pa)uuecKOro NMPUMEHEHUS
3akoHOB Kupxroda.

10. CI[CJ'IaTB BBIBOJ O BOBMOJKHOCTU IIPUMCHCHH 3aKOHOB KI/IpXFO(i)a B Fpaq)I/I‘leCKOM BUJIC B
SHGKTqueCKOﬁ OCIH IMTOCTOAHHOTO TOKA.

®opma npeacTaBieHus pe3yabTara:
a) HAUMEHOBaHMe PadOTHI U 11eIb pabOThI;
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0) cXeMBbI IKCIIEPIMEHTOB U TAOJIHIIBI TOJTyYEHHBIX KCIIEPUMEHTABHBIX JAaHHBIX;
B) pE3y/bTATHI PACUETOB;
T') BBIBOJBI IO paboTe.

Kpurtepuu onenku:

OueHKa «OTJIMYHO» CTAaBUTCS B TOM CITy4ae, €CIIU CTY/IEHT:

- cBOOO/IHO MPHUMEHSET MOJTyYCHHbIC 3HAHUS TIPU BBHITIOJIHEHUH J1a00PaTOPHBIX 3a/1aHU;

- BBITNIOJIHWJ paboTy B MOJIHOM 0OBbEeMe C COOI0IEHUEM HEeO0O0XOAUMOM MOCIeI0BATEIbHOCTH
I CTBHIA;

- B IMCBMEHHOM OTYETE MO PadOTe MPAaBMIILHO U aKKypPaTHO BBHITIOJHEHBI BCE 3aIHCH;
OueHKa «X0poII0» CTaBUTCS, €CITH:

- BBITNIOJIHEHBI TPeOOBAaHHA K OLEHKE «OTIMYHO», HO JONMyHIeHBl 2 — 3 HemoueTa npu
BBITIOJTHEHUH J1a00pATOPHBIX 3alaHU M CTYJACHT MOXKET MX MCIPABUTh CAMOCTOSATEIBHO WIIH
py HeOOJIBIION MTOMOIIH MTPETIOIaBaATENs;

- B IMCBMEHHOM OTYETE 10 PadoTe JIeIaeT He3HAYUTEIbHbIE OITNOKH;

OneHka «y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

- TIpaKTHYecKass padoTa BHIMOJIHEHA HE IOJIHOCTHIO, HO OOBEM BBITIOJHEHHOW YacTH
MO3BOJISIET MOJTYYUTh IPABUIIHHBIE PE3YTHTAThI U BBIBOJIBI;

- B XOJI€ BBHITMIOJTHEHUSI PaOOTHI CTYIEHT MPOJEMOHCTPHPOBAN CcIa0ble MPAKTHUECKUE HABBIKH,
OBLITU JOTYIIEHBI OIIHOKH;

- B MMCbMEHHOM OTYeTe M0 paboTe NOMYIIEHbI OIIMOKY;

OneHka «HeyI0BJIETBOPUTEIBbHO0» CTABUTCSI, €CITH:

- nmaboparopHas paboTa BBHIOJIHEHA HE IOJHOCTBIO W OOBEM BBIMIOJHEHHOH pPa0OOTHI HE
MO3BOJISIET CHENaTh TPABWIIBHBIX BBIBOJOB, Yy CTYJICHTA HWMEIOTCS JIMIIb OTHEIbHBIC
npeacTaBiIeHus 00 U3yICeHHOM MaTtepuraie, O0JIbIIas YacTh MaTepraia He YCBOCHa,

- B TIMCBMEHHOM OTYeTe MO paboTe MOmyHIeHbl TpyOble OIMMOKH, JHOO OH BOOOIIE
OTCYTCTBYET;

Tema 3.3 Hepa3BeTBJiIeHHbIE LleNU NIEPEMEHHOT0 TOKA

JlabopaTtopHoe 3ansiTue Ne 3
DKCIepUMEHTAITFHOE OIIPE/IeNICHIE TapaMeTPOB IEMEHTOB ITIeTiel IEPEMEHHOTO TOKa

Heﬂb: HpI/IO6peTeHI/Ie HAaBBIKOB OIIPCACIICHHUSA MMapaMCTPOB JIEMCHTOB B LCIIAX IIEPEMEHHOI'O
TOKa I10 pe3yjibTaTaM I/IBMepeHI/Iﬁ, BKJIIOUCHHUA B IICIIb BOJIBTMETPA U aMIICPMETPpa, UBMCPEHUA
TOKa U HAIIPSDKCHUS, IPUMCHCHUA 3aKOHa Owma B 1enu MEPEMEHHOT'O TOKA.

Boinnosnus paﬁoTy, | 3381 6y11eTe YMeETb: OIPCACIATh MapaMeTphl DJIEMCHTOB B ILCIIAX
IIEPEMECHHOTI'O TOKA, pa6OTaTL C UBMCPUTCIIbHBIMHA an60paMH.

MarepuajibHOe ofGecriedeHHe: CTEH]I JIaOOPATOPHBIN "DJIEKTpUUECKUEe Iemnu', KOHCIEKT
TeKUUi, GOPMYIIbI, CXEMBI.

3aganue:
1. U3yuuth TeMy «DJEKTpUUECKHE II€MU MOCTOSHHOIO TOKA W METOJABl UX pacyeray,

coJiepKaHue JaHHOM J1abopaTOpHON pabOThl U OBITH TOTOBBIM OTBETUTH HA BCE KOHTPOJIbHBIE
BOIIPOCHI K HEH.

2. HauepTuTh NPUHUMIHAIBHBIE CXEMBl HCCIEAYEMBIX LENEH HCCIELYyEeMbIX LENed C
BKJIFOYEHHBIMH U3MEPUTEIIbHBIMU IPUOOPAMHU.
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ITopsiiok BbINOJIHEHUS PAdOTHI
1. O3HaKoMHUTbCS € 1a0OPAaTOPHOI YCTaHOBKOM.
2. DKCIIepUMEHTAIBHOE OTIPEICIEHUE BETMUNHBI COMTPOTUBIICHUS PE3UCTOPA.

CoOpats cxemy 1o puc. 15. B kauectBe pesuctopa R* ucnonszoBats pesuctop R11 wmm R10
(tabin. 14). B cOOTBETCTBUY C 3aJaHHBIM BAPHAHTOM YCTAaHOBHTH COOTBETCTBYIOIIMHA TyMOIIEp
B 3a7aHHyt0 no3unuio (1, 2 wiu 3). [lpencrtaButh cxemy Ajsi IPOBEPKHU MPEMOIABATEIIO.

Puc. 15. llens nepemMeHHOTO TOKA C PE3UCTOPOM

Tabmuma 14
Ne BapnaHTa 1 2 3 - 5 6
U.B 5 7 6 5 7 6
R* R10-1 R10-2 R10-3 R11-1 R11-2 R11-3

BKJIFOUNTE 3JCKTPONUTAHUE CTCHJA M HMCTOYHMK muTaHus E3, yCcTaHOBHTH 3aJaHHOE
3HAYCHUE HANPSOHKCHUS WUCTOYHHWKA THTAHUS W U3MEPUTh BEIMYMHY HANPSDKCHUS W TOKa B
nernu. Pe3ynbpTaThl 3aHecTy B Tad. 17.

4. Jlns ompeneneHusl BEIMYMHBI €MKOCTH KOHJAEHcaTopa cobpaTh cxemy mo puc. 16. B
KauyecTBe HUccieqyeMoro konjaeHcatopa C* mcnonp30BaTh MepecTpauBaeMblil KOHJIEHCATOP
C1 B cooTBeTcTBYIOIIEH MO3UIMK Tepekitouatens (Hanpumep, 3amuchk Cl-2 o3Hauvaer, 4To
nepexiouaTens 0atapen konaeHcatopoB C1 nomkeH ObITh B mo3uiuu «2»). [locne npoBepku
CXEMbl MpernojaBaTelieM BKIIOUUTH 3JCKTPONUTAHME CTEHJAa W MCTOYHUK mnutanus E3,
YCTaHOBUTH y W3MEPUTENS MOIIHOCTH PEXHM H3MepeHus dactotel f. B coorBercTBHM C
3amaHueM (Tabi. 15) ycTaHOBUTH 3a/1aHHbIC 3HAUCHUS BEJIMYUHBI HAMIPSDKEHUS MUTAHUS U €r0
yacToThl. YacToTy ycTaHaBmuBaTh ¢ TOYHOCTHIO +(5...10) ['u. M3meputh BenuuyuHy TOKAa,
HaAMpPSDKEHUS U 4acTOTHI B 1enu. Pe3ynbraThl 3aHecTy B Tabm. 17.

Taobmnuua 15
Ne papmaHTa 1 2 3 1 5 6
U.B 5 5 5 7 7 7
C* Cl-1 C1-2 C1-3 Cl-4 C1-5 C1-3
f.Tn 30010 250=10 20010 16010 130+10 100=10
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Puc.16. Puc.17.

4. Jlns ompeneneHus: MapaMeTpoB pealbHOM KaTyIIKM WHIYKTUBHOCTH COOpaTh CXEMY IO
puc. 17. B kauectBe uccinenyemoit karymku L* ucnons3oBats katymku L1, L2 crenna win
ux nocnenoparenabHoe coeaunenue (L1+ L2) B cooTBeTCTBUU € 33JaHHBIM BapHaHTOM (TaoJl.
16).

Tabnuma 16
Ne BapHanta 1 2 3 4 5 6
L* L1 L1 L2 L2 LI+L2 LI+ L2
f. I’ 200 300 250 350 200 300

5. Ilocne mpoBepKH CXEMBI IIPENOIABATENIEM BKIIFOUNTD AIEKTPOIIUTAHUE CTEHAA U HCTOYHUK
nutanuss E3, ycTaHOBUTH 3HAYEHUs BEJNMYMHY HAIpsDKEHUs NUTaHus 7/ B W 3amaHHOe
3HaueHne uactoThl f. YactoTy ycraHaBnmmBaTh ¢ TOYHOCTBIO +(5...10) T'm. M3meputh
BEJIMYMHY TOKA ¥ aKTUBHOW MOIIIHOCTH B 11eniu. Pe3ynbpTaThl 3aHecty B Tadm. 17.

6. OmnpenenuTh BEIUYMHY AKTUBHOTO COTIPOTHBIICHHUS KaTYIIKKM METOJOM amIiepMerpa U
BOJIbTMETpA. JlJIsl 3TOTO MOAKIIOYHTH €€ K MCTOYHHKY TOCTOSTHHOTO HampspkeHus E2 (puc.
18). YcranoBuTh y mH(PPOBOTO aMIepMeTpa PEKUM HU3MEPEHHS TOCTOSHHOTO Toka. Ilocrme
MIPOBEPKH CXEMBI IpernoaBaTejeM BKIIOYNATh UCTOYHUK NuTaHus E2, ycTaHOBHTH y HEro
BbIX0JIHOE HampspkeHne 10 B u u3MepuTh BeIMUMHY MOCTOSITHHOTO TOKAa B IIend. Pe3ynbrar
3aHecTH B Ta01. 17. BRIKIIOYHTE 3JIEKTPOTIMTAHUE.

E2], PV PA

@ @

Puc.18.
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Tabmura 17

BrTi0u€Ho H3amepeno Brricieso
U.B ILMA | fTn P.Br | ZOx | R.Om | L. uIH | C. Mmx®
= 1 [— i
= ! T —— ! !
L* ‘ |-
L* [ — Il I ===

7. Ilo pe3ynpTaram MU3MEPEHUN PAaCCUUTATH MOJHOE COMPOTUBIICHHE Z KaXJIOTO AJIEMEHTA,
AKTUBHOC COIIPOTHBJICHUC R, BCJIMYMHY HWHAYKTHBHOCTHU L u emxoctru C u IMOCTPOUTH
BCKTOPHBIC AarpaMMBl.

®dopma npeacTaBieHus pe3yabTara:

a) HauMEHOBaHWe PabOTHI U 11€Tb PAaOOTHI;

0) IEKTPUICCKUE CXEMBI OIBITOB;

B) TaOJIHIIBI C PE3yAbTaTAMU OIBITOB M BRIUUCIICHUH;

I') pacueTHbIe COOTHOILIEHUS;

1) BEKTOPHBIC AUarpaMMBbI JUTsl pE3UCTOPA, PEaTbHOM KaTyIIKH M KOHACHCATOPA;
€) BBIBOJBI 110 paboTe.

Kpurepum oueHku:

OueHka «OTJIMYHO» CTABUTCS B TOM CIIy4ae, €CJIA CTY/ICHT:

- CBOOOTHO MPUMEHSIET MOJTYYCHHBIC 3HAHUS MTPHU BHITIOJHEHUH JIA0OPATOPHBIX 3aJaHUM;

- BBIMOJHUJ pabOTy B TIOJTHOM 00BEeME ¢ COONIFOICHHEM HEOOXOAMMOM IMOCIIEI0BATEIHOCTH
JICVCTBHI,

- B TUCBMEHHOM OTYETE 10 pabOTE MPaBUIIBHO U aKKYpPaTHO BBITIOJHEHBI BCE 3aIHCH,
O1eHKa «XOPOII0» CTABUTCS, €CIIH:

- BBITNIOJIHEHBI TPEeOOBaHUS K OIICHKE «OTIWYHO», HO JOMYIIeHbI 2 — 3 Hejaoudera IpH
BBITIOJTHEHUH JIA0OPATOPHBIX 3aJaHUI M CTYJICHT MOXKET UX MCIPABUTh CAMOCTOSITEIBLHO WITH
MIPpU HEOOJIBIIION TOMOIIIH MPETIOAaBaTENS;

- B TUCBMEHHOM OTYETE IO pabOTe eacT HE3HAUYNTEIbHBIC OIITUOKY;

OneHKa «yT0BJIETBOPUTEIbHO» CTABUTCS, €CIIH:

- TpakTHyYeckas paboTa BBIMOJHEHA HE IIOJHOCTBIO, HO OOBEM BBIITOJTHEHHOW YacTH
MO3BOJISIET MOJTYYUTh MPAaBUIIBHBIE PE3YIbTAThl U BBIBO/IBL;

- B X0/JI¢ BBINOJHEHUS PabOThI CTYJICHT MPOJEMOHCTPUPOBAJI CJIa0bIe MPAKTHYECKUE HABBIKH,
ObUTH JTOTYILIEHBI OIITNOKH;

- B IMCBMEHHOM OTYETE 110 pab0Te TOMYIIEHbI OMNOKH;

OuneHka «Hey10BJIeTBOPHUTEIbHO» CTABUTCS, €CIIU:

- nmabopaTopHas paboTa BBIMOJHEHA HE TOJHOCThIO M OOBEM BBINOJHEHHOW pabOTHI HE
MO3BOJISIET ClIeNaTh TMPAaBUIBHBIX BBIBOJIOB, y CTYAC€HTA HMEIOTCA JIUIIb OTHAEIbHBIE
MpeJICTaBIeHHs 00 U3yYeHHOM MaTepuale, OoJbllas YacTh MaTepHralia He YCBOCHA;

- B MHCBMEHHOM OTYeTe MO paboTe AOMyIIeHbl TIpyOble OMmMMUOKK, JUOO OH BOOOIIE

OTCYTCTBYET
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Tema 3.3 Hepa3BeTBJIeHHBIe HECIN MEPEMEHHOI0 TOKa

JlabopaTtopHoe 3ausitue Ne 4
DJeKTpuyuecKas Ierb NEPEMEHHOTO TOKa C MOCIeI0BATEIbHBIM COCTUHEHUEM 3JIEMEHTOB

Hean: IlpuoOpereHne HAaBHIKOB COOPKM IMPOCTHIX SJIEKTPHUUECKUX IETEH W H3MEpeHHs
HallpsDKEHWH Ha  OTHEJIBHBIX  ydacTKax LENH, HW3Y4EHME CBOMCTB ILEened IpH
IIOCJIEIOBATEIIBHOM COCIMHEHUH AaKTHBHBIX M PEAaKTUBHBIX JJIEMEHTOB, 3HAKOMCTBO C
SIBJICHUEM PE30HAHCA HAIPSDKEHMM, TIOCTPOCHNUE BEKTOPHBIX IHarpamMm

BepimosinuB padory, Bbl Oygere ymerb: coOupaTh MpOCTHIE 3IEKTPUUYECKUE LIEMU
[IEPEMEHHOT0 TOKa C IOCJIEA0BATEIbHbIM COCJUHEHUEM 3JIEMEHTOB, U3MEPAThH HaIPsHKEHUE
Ha OTJEJIbHBIX yYacTKax LEMH.

MarepuajbHoe obGecredeHHe: CTEH]I JIaOOpaTOpHbIN "DiekTpuyeckue Lenu’, KOHCHEKT
JeKUuui, GOPMYJIbl, CXEMBI.

3ananmue:
1. U3yunth TeMy «ODJIEKTpHUUYECKHE LENU MOCTOSHHOIO TOKA W METOJBl MX  pPacdeTay,

CoJIepKaHue TaHHOHM JTabopaTOpHOM pabOTHI U OBITH TOTOBBIM OTBETUTh HA BCE KOHTPOJIBHBIC
BOITPOCHI K HEH.

2. HaueptuTh NpUHUMIIMATIBHBIE CXEMbl HCCIEAYEMBIX LENEW HCCIEAyEeMbIX LENnerd C
BKJIFOUEHHBIMH U3MEPUTENBHBIMU MPUOOpaMHU.

ITopsinok BbINMOJIHEHHSI PA0OTHI

1. O3HaKOMHTHCS C TAOOPATOPHOU YCTAHOBKOM.

2. CoOpaTh DSJEKTPUYECKYIO IIEMb C IOCJIEAOBATEIbHBIM COCIMHEHHEM pe3ucTtopa R* u
koHneHcaropa C* (puc. 19), ucmonp3ys 37I€MEHTHI LIETIH B COOTBETCTBUU C 3aJaHHBIM
BapuanToM (Tabn. 18). B xauecTBe pe3uctopa R* ucnonp3oBats nepecrpanBaeMblii pe3UCTOP
R10 B cootBercTByMOMmIEH No3unuu nepeknodarens (tadn. 18). Y mudpoBsix amnepMeTpoB
YCTAaHOBUTH PEXHUM H3MEPEHUsS IMepeMeHHOro Toka. [IpeapsBUTH cxemy JUisl MPOBEPKU

IIPEIO1aBaTEeIIIo.
PP1 o G
Bx | U _____ ]| Bx ,11 ‘ -
‘ | —— * /| l—ﬁ
E3 Plos o X4 IS | -
T ulf
Puc.19.
Tabmuma 18
| Ne papnanta 1 2 T 4 3 6
[ R R10-1 R10-2 R10-3 R10-1 R10-2 R10-3

C? C2-5 C2-5 C2-5 C2-4 C2-4 C2-4
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3. BrurounTh mUTaHUE CTEHJA, MUCTOYHHMK IEepeMEHHOro HampspkeHus E3. YcraHoBuTh Ha
BbIX0JiIe uMcTouHMKa nutanus E3 nanpspkenne 7 B ¢ wactoroir 400+10 T'm. Ilpoectu
M3MEpeHUsl yKa3aHHbIX B Tabn. 19 BenmuumH. PesynmpraTthl m3MepeHuil 3anectu B Tabm. 19.
BbIKITI0YMTH UCTOYHHUK 3J1eKTponuTanus E3.

Tabmuna 19

Cxema

U.B

L mA

Uc. B

P.Br

RC

Z:C

4. CoOparh 3JICKTPUYECKYIO IEMb C IMOCIICIOBATCILHBIM COCIMHEHUEM DPEaThbHOUW KATYIIKH

uHAYKTHBHOCTH L* konaencaropa C* (puc. 20), uCronp3ys JI€MEHTHI e B COOTBETCTBHU

¢ 3a1aHHBIM BapuaHToM (Tab:. 20). [IpenbsaBUTE cxemMy Uit IPOBEPKH MPETIOIaBaTEIIO.

Uk
PPt 2 " .
Bx | U BEIX | - !
P i s ) o—ooi fW\—{:]—wo_
= P
( T \\] U f it P
» ) o <UC
® 6= __;“/'
Puc.20
Taomuma 20
Ne BapHAHTA I 2 3 R 5 6
P L1 L1 L1 12 L2 L2
c* C2-1 C2-2 C2-3 C2-3 C2-4 C2-2

5. BxirounTh SJICKTPOIMUTAHUC, YCTAHOBHUTH HAa BbBIXOJC MCTOYHHKA ITUTAHUS E3 HaIIps>KCHUEC

7 B c wactoroit 400+10 I't. [IpoBecTn n3MepeHus yka3aHHBIX B TaOJUIIE BEIMUWH IS LTI

C nmocjaeaoBaTCiIbHbIM COCINHCHUEM peanLHoﬁ KaTyIIKU MHAYKTUBHOCTH Lu KOHACHCaTOopa

C. PesynbraThl u3MepeHuii 3aHecT B Ta0u. 21. BBIKIIOUUTE 3JIeKTpOTIUTaHUE.

6. HJ’ISI HCCICIOBAHHBIX ueneﬁ I10 pe3yJibTaTaM I/ISMepeHI/Iﬁ pacCuuTaTh:

— MNOJIHYO MOIITHOCTD LICITN S,

— PCAKTHBHYIO MOIIHOCTD LICTIN Q,
— KOS(b(bI/II_II/ICHT MOIITHOCTH LCIIA COSP U YyroJI CABUTA (1)33 ¢ MCXKAY HAIIPAXKCHUCM Ha BXOC

OeIIu U TOKOM,

— kK03((pUIMEeHT MOIIHOCTH KaTymkH cos@K u yron casura ¢a3 oK Mex 1y HanpspkeHueM Ha

KaTyIlIKe U TOKOM,
— TIOJTHBIE, aKTUBHBIE U PEAKTHBHBIE COTMPOTUBIICHHS BCEH 1IETIH U OTIENbHBIX y4acTKoB (ZK,
RK, XK, XC, Z3, RD, XD,). PezynpTaTsl 3anectu B Tabmd. 21.
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Tabmuia 21

S=UL | Q=45 -P? Pk Rg. Xk | Xe, | Zs. | Ry, | X,
BA BAD rpaa rpaz | Om Om Om | Om | OM | On | Ou

S S S A s

7. Ilo pe3ynpTaTaM HM3MEPEHHMM MAJI HCCIENOBaHHBIX I€Me IOCTPOUTh B MacluTabde

COSPy cose | . | Zg

BEKTOpHBIE JMArpPaMMBbl, TPEYTOJIbHUKU CONPOTUBICHUM M MOIIHOCTEH, CHENaTh BBIBOJ O
XapakTepe KaxJI0M NCCIECIOBAHHOM LEIH.
8. Caenatp BBIBOJ] O MPUMEHEHUH 2-T0 3aKkoHa Kupxroda B 1ermsx nepeMeHHOro TOKa.

®dopma npeacTaBieHus pe3yabTara:

a) HauMEHOBaHUe PabOTHI U 11€Tb PAaOOTHI;

0) cxemy HCCIeTyeMOoil TIeTH;

B) TaOJHIIBI C PE3yJAbTaTaAMU OIBITOB M BBIUUCIICHUH;
I') pacueTHbIE COOTHOILIEHUS;

1) BEKTOPHBIC JHArpaMMEl;

€) BBIBOJBI 110 padoTe.

Kpurtepun ouenku:

O1eHKa «OTJIUYHO» CTABUTCS B TOM CITydae, €CJIU CTYJ/ICHT:

- CBOOOJTHO MPUMEHSET MOJTydeHHBIC 3HAHUS P BBITOJTHCHUN JTa0OPATOPHBIX 3aIaHUMH;

- BBITMOJHUJI pabOTy B TIOJTHOM 00BEME C COOJIFOICHHEM HEOOXOIUMOM MOCIeI0BATEIHHOCTH
e CTBHIA;

- B TUCBMEHHOM OTYETE 10 pabOTE MPaBUIIBHO U aKKYpPaTHO BBITIOJHEHBI BCE 3aIHCH,
O1eHKa «XOPOIII0» CTABUTCS, €CIIH:

- BBITIOJTHEHBI TPeOOBaHHUS K OIICHKE «OTIWYHO», HO JOMYIIeHBI 2 — 3 Hejaodera MpH
BBITIOJTHEHUH JIA0OPATOPHBIX 3aJaHU M CTYJICHT MOXXET UX MCIPABUTh CAMOCTOSITEILHO HIIN
MIpU HEOOJIBIIION TOMOTIIH MPETIOAaBaATENS;

- B IUCBMEHHOM OTYETE 110 pabOTe JeacT HE3HAUYNTEIbHBIC OIITMOKY;

OneHKa «yT0BJIETBOPUTEILHO» CTABUTCS, €CIIH:

- TpakTHyYeckas paboTa BBIMOJHEHA HE IIOJHOCTBIO, HO OOBEM BBIITOJTHEHHOW YacTH
MTO3BOJISCT MOJIYIUTh MPABWIBHBIC PE3YJbTAThl U BHIBOJIBI,

- B X0/JI¢ BBINIOJHEHUS PabOTHI CTYJIEHT MPOJIEMOHCTPUPOBAJI CJIa0ble MPAKTHUYECKUE HABBIKH,
OBLITU JOIYIIECHBI OIIHOKH;

- B IMCBMEHHOM OTYETE IO pabOTe TOMYIIEHbI OMNOKH;

OuneHka «Hey10BJIeTBOPHUTEIbHO» CTABUTCS, €CIIU:

- nmabopaTopHas paboTa BBIMOJHEHA HE TOJHOCThIO M OOBEM BBITIOJIHCHHOW pabOTHI HE
MO3BOJISIET CHIeNaTh TMPAaBUIBHBIX BBIBOJIOB, y CTYAEGHTA HMEIOTCA JIMIIb OTHEIbHbIC
MpeJIcTaBICHHs 00 U3yYEeHHOM MaTepuase, OoJbllas YacTh MaTepHralia He YCBOCHA;

- B MHCbMEHHOM OTYeTe MO0 paboTe AOMylIeHbl TrpyOble OMMOKH, MO0 OH BOOOIIE

OTCYTCTBYET
Tema 3.3 Hepa3BeTBJ/IeHHbIE LleNU EPEMEHHOT0 TOKA

JlaGopaTopHoe 3ansaTHe Ne 5
YacToTHbBIE CBOWCTBA IIEKTPUUECKUX LENEN
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Heasn: IIpnoOpereHne HABHIKOB COOPKHU MPOCTHIX MEKTPUUECKHUX IIeTIel U H3MEPEHHS
HaIIpsDKEHUN Ha OTJAEIBHBIX Y4acTKax LEH, U3y4EHUE CBOUCTB LIETIeH IIPU
IIOCJIEI0BATEIBHOM COCIMHEHUY AKTUBHBIX U PEAKTUBHBIX IEMEHTOB, 3HAKOMCTBO C
SIBJICHUEM PE30HAHCA HAIPSKEHUM, TOCTPOECHNUE BEKTOPHBIX TUArpaMM.

Beimosinue padory, Bbl Oyzere ymernb: coOupaTh IPOCTbIE AIEKTPUUYECKHE LENU
[IEPEMEHHOT0 TOKA, U3MEPAThH HANPSHKEHUE HA OTJIEIbHBIX y4acTKaxX LEH.

MarepuajbHoe oOecnedeHHe: CTEHJ Ja0OpaTOpHBIN "DneKkTpuyeckue Ienu", KOHCIEKT
TeKIHH, (POPMYITBI, CXEMBI.

3ananmue:

1. N3yunts Temy «Hepa3BeTBIEHHbIE LENM INEPEMEHHOTO TOKa», COJEPKAHUE JTaHHOU
nabopaTopHOi pabOTHI U OBITH TOTOBBIM OTBETUTH HA BCE KOHTPOJIbHBIE BOIIPOCHI K HEHl.

2. HayepTuTh mNpUHIUIMAIBHBIE CXEMbl HCCIEAYEMBIX Leled C  BKJIIOYEHHBIMU
M3MEpUTENbHBIMU NPHUOOpamMu.

IHopsiaok BbINOJIHEHHS PA0OTHI:
1. CoOpaTh 2IMEKTPUIECKYIO IETh C TIOCIeI0BATEIbHBIM COSMHEHNEM IeMeHTOB (puc. 21) u
MPeIbABUTH €€ JJIsl IPOBEPKHU MPEIo1aBaTeNto.

PP1 oL gl
Z1
Bx | U __|Bmx i L1 i
. e \ P o! m:l_f'._
E3J_ P
|/ D T K —
~ Ue
C1 *+
[Ig— /II/’
Puc.21.

2. BKIIOYUTH AJIEKTPONMTAHUE, YCTAHOBUTH Ha BBIXOJE IeHeparopa HampsbkeHue S5...6 B u
M3MEHSS 9acTOTy BXoHoro curHana ot 40 ' 1o 400 I'ip u3mepsaTh BXoaHOE HanpsbkeHue U,
aKTUBHYIO MOIIHOCTb Lieniu P, TOK B 1enu |, HanpsbkeHus: Ha KaTylike MHAYKTUBHOCTH UK,
konzeHncarope UC, a Taxke yrona cagura a3 ¢ Mex1y BXoJHbIM HanpsokeHuem U u Tokom |.
ITpu sTOoM ObGecrieunTh 3Ha4YeHHe 4acToThl fO MCTOYHMKA MUTAHUS, NMPU KOTOPOM B IEMH
OyneT HaOIIOaThCs SBJICHWE PEe30HaHca HampsbkeHuil (yros casura $az ¢=0). Pe3ynbTaTh
M3MepeHul 3aHECTH B Ta0J. 22. BRIKIIOUUTh UCTOYHHUK IEPEMEHHOTO HAMPSHKEHMUSI.

Taonuua 22

f.Io
U B
P.BT
I A
@. Tpajg
Ur.B
Uec. B
Uz B
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3. Ilo pesynpTaraM H3MEpPEHMM JUIsI Ka)XJOTO 3HAYEHUS YacCTOThl BXOJHOTO CHUTHaua
paccuuTaTh BEIMYMHY I1OJIHOTO CONPOTUBIEHU Lienu ZBX, akTUBHOTO CONPOTUBIIEHUS LENU
R, mosHOro compoTuBIIEHHs KaTyIIKM WHAYKTHUBHOCTH ZK, PEakTUBHOIO COIPOTUBIICHUS
nernu X, uHAYKTHBHOTO XL m emkoctHoro XC peakTUBHBIX CONPOTHBICHUH, a TakKkKe
BEJIMYMHY HHIYKTUBHOCTH L, eMkocTn C M aKTUBHOTO COTPOTUBIICHHS 1ierd R. (Tabu. 23).
4. Tlo pe3ynbTaTaM pacyeToB M U3MEpPEHUH NOCTpouTh rpaduku xapakrepuctuk |=F(f),
ZBX=F(f), UK =F(f), UC =F(f), ¢ =F(f).
5. Omnpenenutb rpanuunbie 4actoThl f2 u fl , a Ttawke pesonancHyro uwactoty fO0. Ilo
HaAlICHHBIM 3HAYCHHUSM YACTOT BBIYUCIUTH Ja00poTHOcTh Q1. Hcmomb3ys 3HadeHus
nmapaMeTpoB AJIEMEHTOB MOCJIEI0BATEIBHON IeTM BBIYUCIUTH A00poTHOCTE Q2. CpaBHUTH
MOJIy4Y€HHBIE 3HaU€HUs JOOpOTHOCTHU. Pe3ynbTaThl pacueToB 3aHecTH B Tabi. 24.

Tabnuma 23

.1
Zgx. OM
R. OMm
Zx. OM
X, Om
Xi. OM
X OMm
L.MI'H
C, Mk®

Taomnuma 24
fo.Tm fi. T f. T 0, 0,

®dopma npeacTaBiIeHus pe3yabTara:

a) HaMMEHOBAHUE U 11eJIb padOTHI;

0) PIEKTPUYECKHUE CXEMBI TPOBEACHHBIX SKCIIEPUMEHTOB;
B) TaOJIMIIBI C pe3yIbTaTaMU IKCIICPUMEHTA,

T') KCIICPUMEHTAIBHBIC XapaKTePUCTUKH;

1) BBIBOJIBI O YaCTOTHBIX CBOMCTBAX MCCIICIOBAHHOM IICTIH.

Kpurepum oueHku:

OuneHka «OTJIMYHO» CTABUTCA B TOM CIIy4ae, €CJId CTY/ICHT:

- cBOOOTHO MPUMEHSIET MOJTYYCHHBIC 3HAHUS MTPH BBITIOJTHCHUH JIAOOPATOPHBIX 3aJaHU;

- BBIMIOJIHUJ pabOTy B MOJIHOM 00beMe ¢ COONI0IeHneM HEOOXOAUMMON MOCIEA0BATEIbHOCTH
JIeHCTBUIA;

- B MUCbMEHHOM OTYeTe Mo paboTe MPaBUIHHO U aKKypaTHO BBITIOJHEHBI BCE 3aIUCH;
OuneHka «X0pouo» CTaBUTCS, €CIIH:

- BBIMIOJIHEHBI TPeOOBaHMS K OIEHKE «OTJIIMYHO», HO JOMYyIIeHbl 2 — 3 HejgoueTa MNpU
BBITIOJTHEHUH Ta0OPATOPHBIX 3aJJaHUI U CTYACHT MOXET UX UCIPABUTH CAMOCTOSITENILHO WU
MIpY HEOOJBIION MOMOIIIH MPENOIaBaATENs;

- B MUCBMEHHOM OTYeTe Mo paboTe /ienaeT He3HAYNTEIbHBIE OIINOKH;

Ouenka «yA10BJIETBOPUTEIbHO» CTABUTCS, €CIIU:
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- TpakTHYecKas paboTa BBHIMOJHEHA HE IOJHOCTHIO, HO OOBEM BBINOJIHEHHOW YacTh
MO3BOJISICT MOJYYUTh PABUIIBHBIE PE3YIbTAThI U BBIBOBI;

- B XO/JI€ BBIMOJIHEHUS pabOTHI CTYIEHT MPOJEMOHCTPHPOBAN ciIaldble MPAKTHUYECKUE HABBIKH,
ObUIN JOMYIEHBI OIINOKH;

- B IMCBMEHHOM OTYETE 10 PadoTe JOMYIIECHBI OIINOKH;

OuneHka «Hey10BJIeTBOPUTEIBLHO» CTaBUTCS, E€CITH:

- nabopartopHasi pa0boTa BBITIOJHEHA HE TOJHOCTHIO M OOBEM BBIMIOJHEHHOW pPa0OThI HE
MO3BOJISIET CHENaTh TNPABWIBHBIX BBIBOJOB, Yy CTYJICHTA HWMEIOTCS JIMIIb OTHEJbHBIC
npeacTaBieHus 00 U3ydeHHOM MaTepuaie, O0JbIIas YacTh MaTepraja He YCBOCHA;

- B NHUCBMEHHOM OTYeTe MO pPabdoTe MOMyHmIeHbl TpyOble OmuOKH, JTUOO0 OH BoOOIIE

OTCYTCTBYET

Tema 3.6 Tpexda3zHble nenu U ux pacyer

JlaGopaTopHoe 3ausitue Ne 6
Tpéxdasznas nens npu coeTMHEHUH OTpeduTenel no cxeme "3pe3na"

Heab: O3HaKOMUTHCS € TpeX(a3HBIMU CUCTEMAMHU, U3MEpEeHNEM (a3HbIX U JTMHEWHBIX TOKOB
n HanpspkeHud. [IpoBepuTh OCHOBHBIE COOTHOIIEHMSI MEXIY TOKAMHM U HalpsyKEHUSIMU
CUMMETPUYHOTO M HECUMMETPUYHOTO TpexdazHoro mnoTpedutens. BblicHUTH poib
HEHUTPaJIBLHOTO IMPOBOJA B YETHIPEXIPOBOJHON TpexdazHoil cucteMe. HayuuTbcs CTpouTh
BEKTOPHbBIE AMArpaMMbl HANPSKEHUI U TOKOB.

BoinosiHuB padory, Bol Oyaere ymeTh: u3MepsTh (ha3Hble U IMHEHHbIE TOKH U HAIIPSHKEHUS,
CTPOUTH BEKTOPHBIE AUArpaMMBbl HAIPSDKEHHS U TOKOB.

MarepuajibHoe o0ecriedeHHe: CTCHI Ja0OpaTOPHBIN "DieKTpuyeckue Ienu'", KOHCIEKT
JeKUui, GOPMYJIIbl, CXEMBI.

3aganue:
1. U3yuuts Temy «Hepa3BeTBiCHHBIE LIENH IMEPEMEHHOIO TOKa», COAEpKaHUE HdaHHOU

nabopaTtopHoit pabOThI U OBITH TOTOBBIM OTBETUTH HA BCE KOHTPOJIbHBIE BOIIPOCHI K HEH.
2. HauepTuTh NPUHIUIHAIBHBIE CXEMbl HUCCIEAYEMBIX LIeNeld HcclaeayeMbIX Leneil ¢
BKJIFOUEHHBIMH U3MEPUTEIIbHBIMHU PUOOPAMH.

IMopsinok BbINOJIHEHHSI PAdOTHI:
1. O3HaKOMHTHCS C JTAOOPATOPHOU YCTAHOBKOM.
2. BriIouuTh 9M€KTponuTaHue cTeHjaa. BrmounTs TpexdasHblii MCTOYHHMK nuTaHus E4 u
MU3MEPUTH CTPEIOYHBIM BOJIBTMETPOM JIMHEWHBIE U (ha3HbIC HAIPSDKEHUS UCTOYHUKA MMUTAHUS
Ha XOJIOCTOM XoAy. Pe3ynbTaTl m3aMepeHuil 3aHecTd B Tabn. 25. BBIKIIOYHTH HMCTOYHUK
anektponuTanus. [IpoBepUTh COOTHOLIEHHE MEXTy JIMHEHHBIMHU U (pa3HBIMU HANPSHKEHUSIMU
HCTOYHHUKA MTUTAHUSI.

Tabmumna 25

I3MepeHO Ha KIeMMax HCTOYHHKA [THTaHNA BeramcieHo
JInHeliHble HAPSACHEA Da3Hble HaPAKCHUA
Uss.B Usc.B | Uca.B| Us.B Us. B Uc.B UnB Us.B | UnUs

56



3. CobOpaTb CUMMETPHUYHYIO YETHIPEXIPOBOIAHYIO Tpex(azHyI0 dJEKTPUUECKYIO Ienb (pHC.
22). B kayecTBe aMIIepMETPOB HCIOJBH30BaTh HU(POBBIE MPUOOPHI B PEXHUME HU3MEPEHUS
MEPEeMEHHOTO TOKa (TyMOnep pekmma paboThl MPUOOPOB B MO3HMIUU «~»). B KauecTBe
notpeduteneii RA, RB, RC wucnons3oBate pesuctopst R17, R18, R19, ycranosus
COOTBETCTBYIOIIME TyMmOiepsl B mo3unuio «1». IlpencraBute cxemy Ui TPOBEPKU
[IPEnoIaBaTelo.

4. HccnemoBaThb pPEXUMBI pabOTBl CHMMETPUYHOM Tpex(a3HOW Lenu NpHu HATUYUU U
OTCYTCTBMM HEHTpaibHOrO MPOBOJA, a TAaKXKE BIMSHUE HEUTpPalIbHOIO MPOBOJA M OOphIBa
JUHEHHOTO MPOBOIa 3a1aHHOH (a3el (Tabn.26) Ha peskuM padoThl ienH. I 3TOro BKIIFOYUTH
AIIEKTPONUTAHNE CTEHJIA, UCTOYHUK TpexdaszHoro HampspkeHust E4 um u3Mepsars TuHEHHbIe
toku IA, IB, IC u Tok B HeliTpanbsHOM npoBojie IN, da3ubie HanpspkeHus uctounuka UA, UB,
UC, ¢dasznbie nanpspkenus Ha notpedutensx UAIL, UBII, UCII u HanpsbkeHHe CMEIleHus
Herntpanmu  UnN. HanpsbkeHust u3mepsTh, NOAKIOYAs  BBIBOABI  BOJBTMETpa K
COOTBETCTBYIOIIUM KJIeMMaM. Pe3ynpTaTel m3MepeHuil 3aHectd B Tabn. 27. BBIKIIOYUTH
UCTOYHUK nuTanus E4.

5. MHccnenoBaTh peXUMbl pabOThl HECUMMETPUYHOW Tpex(da3HOW Lenu ¢ aKTUBHOU
Harpy3koil NpuU HaJIMYUUd M OTCYTCTBUM HEUTpPaJIbHOTO NPOBOJAA, a TAaKKe BIUSHUE
HEUTPATHHOTO MPOBOJA W OOpBIBA JTUHEWHOTO MPOBOJA 3aJaHHOU (Da3kl HA pEeKUM PaOOTHI
uenu. [[ns 3TOoro ycTaHOBUTH MapaMeTpbl LENMH B COOTBETCTBHM C 3a/JlaHHBIM BapUaHTOM
(Tabn. 26), BKIOYUTH DIEKTPOTMTAHUE CTEHJA, UICTOYHUK Tpex(dazHoro HampspkeHus E2 u
U3MEpUTh TOKH, (pa3HbIe HANPSHKEHUS UCTOYHMKA, (a3Hble HANpPSDKEHUs HA MOTPEOUTENIX U
HamnpspDkeHue cmermenuss HedTpaiu UnN. PesynpTaThl mM3MepeHuid 3aHecTd B Tadm. 27.
Beixirounts UCTOYHUK nUTaHus E4.

ﬂo .

Ny
Puc.22
Taonuua 26
No h:‘npnnmn 1 2 [ 3 ' 4 5 ' 6
Ra RIS RIS RIS RIS RIS RIS
Rsa R17-2 R17-2 R17-3 R17-1 R17-2 R17-3
Rc | R19-1 R19-2 | RI92 R19-2 R19-3 R19-3
OGPpEIE IPOBOJA | A B C A B C

6. HccnenoBaTh pexXUMbl pabOThl HECUMMETPUYHOM YETBIPEXIPOBOJHON U TPEXIPOBOIHON
LEeNH MPU HEOJHOPOAHOM Harpyske, s 3TOro MoAKIOYUTE B (a3e «A» BMECTO pe3UCTOpa
koHAeHcarop C3, ycTaHOBUTH mepeknrodareny pesuctopoB R17 m R19 B mosumuio «1»,
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BKJIIOYMTh UCTOYHUK nuTanusi E2. Pe3ynprarel n3mepenuii 3anectu B Tadi. 28. BeIkirounTh
UCTOYHMK nuTanus E4.

7. WlccnenoBath BIUSIHUE COTMPOTUBIICHUS JIMHUU IMEPEJadd Ha PEeXUM padOThl TpexdasHOU
uenu. J{s 3TOro BKJIIOYUTH MOCIEI0BATENBHO B KAXKIYIO a3y JOMOJIHUTEIbHBIE PE3UCTOPEI
R14, R15, R16, ycTaHOBUTh CHUMMETPUYHYIO Harpy3Ky, BKIIOYUTb 3JIEKTPOIUTAHUE U
M3MEPHTH HANPSDKEHUS M TOKH. Pe3ynbTaTel m3mMepennid 3anectu B Tadu. 28.

8. Ilo pe3ynpTaTam U3MepeHNU BBIYUCIUTD

— CpellHee 3Ha4YeHMe JIMHEWHbIX HanpsokeHnd UJI ucTouHMKa UTaHus;

— cpenHee 3HaueHue ¢a3Hbix HanpspkeHud UD neTouyHnKa MUTaHUs;

— otuomenue UJI /UD ;

— Cpe/lHee 3Ha4eHME TOKa P CHMMETPUYHOMN HarpyskKe.

9. Jlns Bcex MPOBENEHHBIX OMBITOB METOJOM 3ace€deK MOCTPOUTHh B MacliTaOe BEKTOpPHBIE
JarpaMMBl.

10. CpaBHUTH peXHUMBl padOTHl U CIeNaTh BBIBOA O BIMSHUM HEWTPAJIBHOTO IMPOBOJA Ha
paboTy Tpex¢azHOol CUCTEMBI IPU CUMMETPUYHON U HECUMMETPUYHOM Harpys3ke.

dopma npeacrasiieHus pe3yJbTara:

a) HauMEHOBaHWe PabOTHI U 11EeTTb PaOOTHI;

0) TEeXHUYECKHUE TaHHBIE AIEKTPOU3MEPUTENbHBIX TPUOOPOB;

B) CXEMY 3KCIIEPHMEHTA C BKIIFOYCHHBIMHA U3MEPUTEIHLHBIMHU IIPHOOpAMU;

I') TabJIUIBI ¢ pe3yIbTaTaMU SKCIIEPUMEHTA;

1) BEKTOpHBIE JHarpaMMBbl JJIsl BCEX MPOBEICHHBIX OIBITOB;

€) BBIBOJ] O POJIM HEHUTPAJIHLHOTO MPOBOJA B Tpex(ha3HOU IENH MPU COSTUHEHUN TTOTPEOUTEIIS
0 CXeMe 3Be3/1a;

) BBIBOJ O BIMSIHMM COTIPOTUBJICHUS JIMHUU NIEpeaun Ha paboTy Tpexda3Hoil uemnu.

Taomuma 27
U, Ug. Uc. U, Us. U Ia. Ig. Ic. Iy.
B B B B B B MA MA MA MA
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Tabmumna 28

Pesnnm HArpyskn Toxm, MA Hanpamxenna, B
DasHbBIC PasHele
IA. 1s Ic In MATIPAE I MAIPASMIA
B ZA A A nc-ro‘lexxa. norpcourgnch.

TA Ug Uc U 18] UgnN

a Uy

UeTRIPpEeXITPOBOIHAA

Lenb, HATpy3Ka
CHMMETPHYHAA

Oo6peIB JAHHEHHOTO
nponoan B

HETBIPEXTTPOBOIHOIT
CHMMETPHHMHON nenn
Tpexnpopoauaa LETIb,
HATPY3KA CHMMETPHYHAA

OopeiB AHHEIHTHOTO
npoBoOan B
IPEXNPOBOAHON

CHMMETPHYMOI e
Hernipexnposoiamnan
eI, HATPY3IKA
HECHMMETPHYHAA
OOHOPOIHAA
Tpexnporoauas LHEITh.

HATPY KA
HECHMMETPHYIHAN
OAHOPOJAHAA

Oopoin AUMeiinoro
npoBoaa B

TPEXITPOBOIHOLN
HECHMMETPHHHON enu
UeThIpexnpoBoaHaa
LCTIb. HArpy3Ka
HECHMMETPHYHAA
_HeoaMopoaMan
Tpexnposoanas tens,
HAIPY3KA
HECHMMETPHYHAA
HEOAHOPOIHAA

Kpurepun oueHku:

OneHka «OTJIMYHO» CTABUTCS B TOM CIIydae, €CIIM CTYACHT:

- cBOOO/THO IPUMEHSIET MTOJTy4eHHbIC 3HAHUS ITPH BBITIOJIHEHUN Ja00PaTOPHBIX 3a/laHNH;

- BBIIOJHUI paboOTy B MOJHOM 00BbEeMe ¢ COOM0IeHHEeM HEO0OXO0IMMOM MMOCIeJ0BAaTeIbHOCTH
JICUCTBHI;

- B IMCBMEHHOM OTYETE M0 paboTe MPaBMILHO U aKKYPaTHO BBHIIIOJIHEHBI BCE 3AINCH;
OneHka «XOpPOI0» CTABUTCS, €CITH:

- BBINOJHEHBI TPEOOBAaHMSA K OLEHKE «OTIMYHO», HO JAOMYyHIeHH 2 — 3 HeJodera IpU
BBINOJTHEHUH JTA00PATOPHBIX 33aHUM M CTYICHT MOXKET UX MCHPABUTh CAMOCTOSTEIBHO WU
py HEOOJIBIION MOMOIIH MPENoaaBaTels;

- B IMCBMEHHOM OTYETE M0 paboTe JeNaeT He3HAUYUTEIbHBIC OIINOKH;

OneHka «yJ10BJIeTBOPUTEIbHO» CTaBUTCS, €CIIH:

- MpakTU4eckas paboTa BBINOJHEHAa HE IIOJHOCTHIO, HO OOBEM BBINOJIHEHHON YacTh
MI03BOJISAICT MOJYYUTh MTPABUIIbHBIC PE3YIIBTATHl U BHIBOJIBI;

- B XOJI€ BBINOJIHEHUS PabOThl CTYIEHT MPOJEMOHCTPUPOBAN cialdble MPaKTHUECKUE HaBBIKHU,
ObUIN JOMYILEHBI OIINOKH;

- B IUCBMEHHOM OTYETE MO paboTe TOMYyLIEHBI OIIHOKHU;

OuneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CIIH:

- naboparopHas paboTa BBINOJIHEHA HE IOJIHOCTBIO U OOBEM BBINOJHEHHOH pPabOTHl HE
MO3BOJISICT cleNaTh NPAaBUIBHBIX BBIBOJOB, Yy CTYJEHTAa HMEIOTCS JIMIIb OT/EJbHBIC
npeJcTaBiIeHus 00 U3ydeHHOM MaTepuaie, 0oJibllas 4acTh MaTepraia He YCBOCHA,;
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- B NHUCBbMEHHOM OTYeTe MO pPabdoTe MIOMmyHIeHbl TpyoOble ommOKu, TUO0 OH BOOOIIE
OTCYTCTBYET

Tema 3.6 Tpexda3Hble nenu U Ux pacyer

JlaboparopHnoe 3ansiTue Ne 7
Tpéxdaznas 1ens npu COETUHEHUH OTpeduTenei mo cxeme "TpeyroabHUK"

Heab: HccnenoBath 0coOeHHOCTH paboOTHl  Tpexda3HOW Nenu Npud COCITUHEHHU
CUMMETPUYHOTO U HECUMMETPUYHOTO MOTPEOUTENCH TPEYroJIbHUKOM, YCBOUThH MOCTPOCHHE
BEKTOPHBIX JUarpaMM II0 pe3yJlbTaTaM JKCIIEpUMEHTA.

BoinosinuB patdory, Bl Oyaere ymers: onpeaensTb CHMMETPUUHYIO U HECUMMETPUYHYIO
Harpy3ky norpeoureneu, coouparb Tpéx¢aszHble IenH 10 cXeMe "TpeyroabHuK".

MarepuajbHoe obGecredeHHe: CTEH]I JIaOOpaTOpHbBIN "DiekTpuyeckue Lenu’, KOHCHEKT
neKuui, GOpMYJIbl, CXEMBI.

3ananmue:
1. N3yunts Temy «Hepa3BeTBIEHHbIE LENM NEPEMEHHOTO TOKa», COJEpKaHUE JaHHOU

nabopaTtopHoit pabOTHI M OBITH TOTOBBIM OTBETUTH HA BCE KOHTPOJIbHBIE BOIIPOCHI K HEM.
2. HaueptuTh NpUHUMIIMATIBHBIE CXEMbl HCCIEAYEMBIX LENEW HCCIEAyEeMbIX LENnerd C
BKJIFOUEHHBIMH U3MEPUTEIbHBIMHU PUOOPAMH.

ITopsinok BbINMOJIHEHHSI PA0OTHI
1. O3HaKOMHTHCS C TAOOPATOPHOU YCTAHOBKOM.
2. BxrounTs MOy b MUTAHUS CTEHJA U KUCTOYHUK TpexdaszHoro HanpsikeHus E4. U3zmeputs
JUHEIHbIe HANpsOHKEHUs UCTOYHMKA MHUTAHUS Ha XOJIOCTOM Xony. Pe3ynbrarel m3mepeHuit
3aHeCTH B Ta0JI. 29. BRIKIIOUUTH 37IeKTponTUTaHUE. BRIYUCINTD cpeiHee 3HaYeHNE JTMHEHHOTO
Hanpspkenus UJL.

Tao0muma 29

Usp. B Upe, B Uca. B UrB

3. B cootBerctBUM ¢ puc. 23. coOpaTh cxemy Tpexda3HOW Iend IpH COCIUHCHUH
noTpeOuTeNIel B TPEYrOJIbHUK. YCTaHOBUTh CHMMETPUYHYHO Harpysky. Jlius 3toro
YCTAaHOBHUTh COOTBETCTBYIOIIME TymOnepsl B mo3uiuio «1». IlpenbsBuTh cxemy st
MIPOBEPKH.
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Puc.23.

4. BriIro4uuTh 3JEKTPONUTAHME U HUCTOYHHUK Tpexda3zHoro HampskeHus. M3meputs ¢a3zHbie
toku [AB, IBC, ICA u nuneinsii Tok [A, a Taxke HampsHKEHUST Ha TMOTPEOUTEISX.
Pesynbratel 3aHectu B Ta0u1. 30. BEIKITIOUUTH 37€KTPOTIMTAHHE.

5. Pa3oMKHYTh JIMHENHBIN TIpoBOA ¢a3bl «B» (yOpaTh MpOBOJHUK) U U3MEPUTH (pa3HbIE TOKU
IAB, IBC, ICA u nunelinsiif Tok [A, a Takxe HanpsbkeHUs Ha noTpeOuTensx. Pesynbrarsl
3anectn B Tab1. 30.

6. BrikmounThe Harpy3ky B (daze motpedutens «CA», yOpaB MPOBOJHHK, U WU3MEPECHHUS.
Pesynbrate! 3anectu B Tadi. 30.

7. Pa3zomkHyTh nuHeWHBIH mpoBoa (a3el «B» m Harpysky B ¢aze morpedutens «CA».
N3meputs dazubie Toku [AB, IBC, ICA u nunelinbiii Tok [A, a Takke HanmpsDKCHUS HA
notpeburensx. Pesynbrarel 3anectu B Tabm. 30.

Taomuma 30
PeiM Harpy3kn ‘ Tok Harpy3xn, MA ] lanpazkeHne Ha
e __notpeSurenix. B
| T [ 1s [ Ic [Tan | Toc | fea | Um | U | Ua

CHMMETPIMHAA HATPY3Ka i
O06psie mHefiHoro nposoia «By \
OGpsIB (azsl noTpeduTens «CA» !

O6pue dazst norpedurent «CA» 1 |
0OpBIB MIHETHOTO MPOROIA «By Y
HecuMMeTpHUHAR HAIpyIKa ‘

8. YcTaHOBUTH B COOTBETCTBUU C 3aJJaHHBIM BapHMAHTOM HECUMMETPUYHYIO HArpy3ky (Tab.
31) 1 BKJIIOYMB 3JIEKTPONUTAHHUE, TPOBECTU U3MEPEHUS TOKOB M HAMIPSHKEHUH.

Taomuua 31
[ No papnanTa 1 2 3 4 | 5 6
RAB R21-2 R21-2 R21-3 R21-3 R21-1 R21-3
RBC R22 | 22 R22 R22 | R22 R22
RCA R20-2 | R20-3 R20-2 R20-3 | R20-2 R20-1

9. HccnegoBaTh BIHMSHHE COIIPOTUBJICHHUS JIMHUHN TICPEAAvU Ha PEIKUM pa60TBI TpCX(l)aSHOFO
HOTpC6I/ITeJ'I$I. I[J'IH 9TOTI'O BKIIOYHUTH IMOCICAOBATCIBHO B KAXAYHO (pa3y HCTOYHHKA IMUTAHUA
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nononHuTenbHble pesuctopl R14, RI15, R16, ycraHOBUTP CHMMETPUYHYIO Harpysky.
BrIr04uTh UIEKTPONMTAHME M U3MEPUTH HANPSDKEHUS W TOKU. Pe3ynbrarsl uM3MepeHuil
3anecTd B Tab6i. 30. BeIKIIOYUTH UCTOUHUK TUTAaHUS E4.

10. JIst Bcex OTBITOB HOCTPOUTH B MacIITa0e BEKTOPHBIE JUATrPAMMBI.

11. Ilo BEeKTOpHBIM UarpaMMam OTIPEACIHUTD JUIS UCCIEJOBAHHBIX PEKUMOB JTUHEHHBIE TOKU
IBulIC.

12. CpaBHUTH pe3yJnbTaThl HM3MEPEHHU JIMHEHHBIX W (a3HBIX TOKOB MPH COCIMHEHUHU
OTPEOUTEIIS B TPEYTOJIBHUK ISl UCCIICTOBAaHHBIX PEKHMOB.

13. TIpoananmm3upoBaTh BIUSHHE OOPHIBOB JIMHEHHOTO M (Da3HOTO IMPOBOJOB Ha PEKUMBI
paboThI moTpeduTENeH.

dopma npeacrasiieHus pe3yJbTara:

a) HauMEHOBaHWe PabOTHI U 11E€Tb PaOOTHI;

0) TEXHUYECKHUE TaHHBIE AIEKTPOU3MEPUTENbHBIX TPUOOPOB;

B) CXEMY 3KCIIEpUMEHTA C BKIFOUEHHBIMHU U3MEPUTEIbHBIMU PUOOpamMu;
I') TabJIULBI C pe3yIbTaTaMU SKCIIEPUMEHTA;

1) BEKTOpHBIE JarpaMMBbl JJIsl BCEX MPOBEIEHHBIX OIBITOB;

€) BBIBOJBI 110 padoTe.

Kpurtepun ouenku:

O1eHKa «OTJIUYHO» CTABUTCS B TOM CITydae, €CJIU CTYJ/ICHT:

- CBOOOJTHO MPUMEHSET MOJTydeHHBIC 3HAHUS P BBITOJIHCHUN JTA0OPATOPHBIX 3aIaHUH;

- BBIMOJHUJI pabOTy B TOJTHOM 00BEME C COOJIIOICHHEM HEOOXOIUMOM TOCIIeIOBATEIHHOCTH
e CTBHIA;

- B TUCBMEHHOM OTYETE 10 pabOTE MPaBUIIBHO U aKKYpPaTHO BBITIOJHEHBI BCE 3aIHCH;
O1eHKa «XOPOIII0» CTABUTCS, SCIIH:

- BBITIOJTHEHBI TPEeOOBaHHUS K OIICHKE «OTIWYHO», HO JOMYIIeHBI 2 — 3 Hejodera IpH
BBITIOJTHEHUH JIA0OPATOPHBIX 3aJaHUN U CTYJIEHT MOXXET UX MCIPABUTH CAMOCTOSITEIHHO WITH
MIpU HEOOJIBIIION TOMOIIH MPETIOAaBaATENS;

- B IUCBMEHHOM OTYETE IO pabOTe JeacT HE3HAUYNTEIbHBIC OIITUOKH;

OneHKa «yT0BJIETBOPUTEIbHO» CTABUTCS, €CIIH:

- TpakThyeckas paboTa BBIMOJHEHA HE IOJHOCTBIO, HO OOBEM BBIITOJTHECHHOW YacTH
MTO3BOJISACT MOJYYUTh MPABUIIBHBIC PE3YJIbTATHl U BHIBOJIBI;

- B X0/JI¢ BBINIOJHEHUS PabOTHI CTYIEHT MPOJEMOHCTPUPOBAJI CJIa0ble MPAKTHUYECKUE HABBIKH,
OBLITU JOIYIIECHBI OIIHOKH;

- B MUCbMEHHOM OTYeTe M0 paboTe NOMYIIEHbI OIIUOKY;

OueHka «Hey/0BJIeTBOPUTEIbHO» CTABUTCS, CCIIU:

- nmabopaTopHas paboTa BBIMOJHEHA HE TOJHOCThIO M OOBEM BBINOJHEHHOW padOTHI HE
MO3BOJIACT CJeJaTh MPABWIBHBIX BBIBOJOB, y CTYJIEHTAa HMMEIOTCS JIMIIb OTCIbHBIC
Mpe/ICTaBICHHs 00 U3yYEeHHOM MaTepuale, OoJblllas YacTh MaTepHralia He YCBOCHA;

- B MHCbMEHHOM OTYeTe M0 paboTe AOMylIeHbl TrpyOble OMMOKU, MO0 OH BOOOIIE

OTCYTCTBYET
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Tema 3.8 HeqimHelinble 3JieKTpUUecKHe e epeMeHHOr0 TOKa
JlaGopaTopHoe 3ansaTue Ne 8
Hemunueitnas QJICKTPUYCCKAs ICIb NOCTOAHHOI'O TOKA € NOCICAOBATCIIbHBIM COCAMHCHUCM
3JIEMEHTOB.

Henab: DOxcnepuMeHTAIbHOE MOJYYEHHE BOJIBTAMIEPHBIX XapaKTEPUCTHK JIMHEHHBIX U
HEJIMHEHHBIX PE3UCTUBHBIX 3JIEMEHTOB, TPAQUUECKUI pacyeT Hepa3BETBICHHOW HETMHEWHOU
JNEKTPUYECKOM LENH IOCTOSHHOIO TOKAa M OJKCIEPUMEHTAJIbHAs IIPOBEPKA pE3yJbTaTOB
pacuera.

BoinoinuB padory, Bbl Oyaere ymerThb: rpaduyecku pacCUMTHIBAaTh HEpPa3BETBIEHHYIO
HEJIMHEWHYIO 3JIEKTPUYECKYIO LIeNb IOCTOSIHHOTO TOKA.

MarepuajbHoe obGecredyeHHe: CTEH]I JIaOOpaTOpHbIN "DiekTpuyeckue Lenu’, KOHCHEKT
NeKUuui, GOpMYJIbl, CXEMBI.

3amanue:
1. N3yunth TeMy «Pa3BeTBICHHBIE WENH MEPEMEHHOTO TOKa», COJCpPKAHUE JTaHHOU

71a00paTOPHON PaObOTHI M OBITH TOTOBBIM OTBETHTH Ha BCE KOHTPOJIBHBIE BOMPOCHI K HEH.
2. Haueptutrh UPUHUMIHAIBHYIO CXEMY MCCIEAYeMOW IEeNu C  BKIOYECHHBIMHU
M3MEPUTEIHHBIMH MPUOOPAMH.

IHopsiaoK BbINOJHEHHS PA0OTHI

1. O3HaKOMHTHCS C TA0OPATOPHOUN YCTAHOBKOM.

2. CoOpath TpexdaszHyI JJIEKTPHYECKYIO Ienb (puc. 24), BBIOpaB AJIEMEHTHI IIENU B
COOTBETCTBUHU C 3a/aHueM. [IpencTaBuTh cxemy Ajis IPOBEPKU MPETIOAABATEITIO.

CobpaTh 2EeKTpUYECKYIO 1IeTb JJIs CHATHS BOJBTAMIIEPHBIX XapaKTEPUCTUK DJIEMEHTOB IIeTH
(puc. 24) u npeabsaBUTh €€ I MPOBEPKU IPEMOaBaTeli0. B KauecTBe peryaupyeMoro
MCTOYHHUKA MOCTOSIHHOTO HAIpPsDKEHUS HCIOJIb30BaTh UCTOUHUK E2, BBIXOJHOE HampspKeHUE
KOTOPOTO peryiupyercs mnoTeHuuomeTpoM. B kaudectBe pesuctopa R1 wucnomszoBath
pesucrop R5 crenna

[IpenbsBUTH cxeMy A7l IPOBEPKU MPETIOAABATEIIIO.

SR R1 HL
—u—k@j)-——lzl'———@—u-
E2 |+ PA Ui, U2
N
-—-
Puc.24

3. CHATh BOJIbTaMIIEpPHBIE XapaKTEPUCTUKU JlaMIibl HakanuBanus HL, pesuctopa R1 u Bceit
uenu. [[ns 3Toro ycTaHOBUTh BBIXOJAHOE HAIPsKEHUE UCTOYHMKA NuTaHus E2 paBHOE HYmIO
(pyuKky TOTEHIIMOMETpa B KpailHee JIeBOe IMOJIOKEeHHE). BKIIOYNTh CTeHI M MCTOYHHK E2.
YBenuuuBas TJIaBHO BBIXOJHOE HampsbkeHue noteHuuomerpa RP1 mpoBectu HeoOXoanMbie
n3MepeHus npu usmenennu Toka ot 0 1o 80...100 MA.
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Pesynbratel m3aMepeHwii 3aHecTH B TaOiu. 32. BBIKIIOYATH MCTOYHHMK THTaHUA. B oaHOMU
KOODAMHATHOM CHUCTEME IIOCTPOUTH BOJIbTAMIIEPHBIC XAPAKTEPUCTUKHU LIEIH, JIAMIIBI
HakanuBaHus HL u pe3ucropa R1.

Tabmauua 32

LA
U.B
Un B
Us. B

[ I e 3 e ) ]

4. 3anucarh ypaBHEHHE BTOPOTO 3aKkoHa Kupxroda ams uccieayemMoit mernu.
Hcnonb3ys 3KCEpUMEHTANIbHBIE BOJIbTAMIIEPHBIE XapaKTEPUCTUKU PE3UCTOpAa M JIAMIIbI
HaKaJMBaHUs, IOCTPOUTH B TOM K€ CUCTEME KOOPJIMHAT PACUETHYIO
BOJIbTAMIIEPHYIO XapakTepucTuky Bced nenu Upacu=f(I) u cpaBHUTh €€ C MOJIYy4EHHOMH
AKCNEPUMEHTAJIbHO BOJIbTAMIIEPHON XapakTepuctukon nuenu Usken=f(I).
5. JIns ykazaHHOTO IpEenoaaBaTesieM 3Ha4eHUs! BXOIHOTO HaIIPSDK CHUS
BBINIOJIHUTH TpaUyecKril pacueT ToKa U HapsDKEHUH Ha OTAETIbHBIX ydacTKax IeNH IO puc.
18. Pe3ynbraThl pacuera 3aHecTH B Ta0I. 33.

Tabmuna 33
U.B Um.B Uz, B IA

Pacaer

BKCNEQMMEHT

6. [Ins mpoBepku pacueTa HEIMHEHHOMW IeNy BKIIOYUTh UCTOYHUK W YCTAHOBUTH 3aJIaHHOE
(pacuetHoe) 3HaueHue BxoaHoro HampsbkeHus: U. M3meputs Tok | u Hanpsokenuss UR u UHL
Ha OTJENIbHBIX yJacTKax Lemnu. Pe3ynpraTel 3aHectu B Tabm. 33.

7. Cnenath BBIBOJ 00 OCOOEGHHOCTSX NMpUMEHEHUs1 3akoHOB Kupxroda B HemuHEHHON 1ienu
MOCTOSIHHOTO TOKA.

8. Ilo ykazaHuio mpemojaBaTelsl paccUUTaTh CcTaTUdyeckoe u auddepeHInanIbHOE
COTPOTHBIICHUS JIAMITbI HAKAJIMBAHUA.

®dopma npeacTaBiIeHUs pe3yJabTara:

a) HaMMEHOBAHUE U 11eJIb pa0bOTHI;

0) CXeMbI IKCIIEPUMEHTOB U TaOJIHIIBI C Pe3yJbTaTaMu U3MEPEHHIA,

B) pacyeTHBIC M SKCIICPUMEHTAJIbHBIC BOJIbTAMIICPHBIC XapaKTEPUCTHKHY;
') CpPaBHEHHE PE3yJIBTATOB pacueTa ¢ IKCIEPUMEHTAILHBIMU JIAHHBIMHU;
1) BBIBOJIBI.

Kpurepum oueHku:

OueHka «OTJIMYHO» CTAaBUTCA B TOM CIIy4ae, €CJId CTY/ICHT:

- cBOOOTHO MPUMEHSET MOJIydeHHbIE 3HAHUS NP BBIMIOJIHEHUN Ta00PaTOPHBIX 3a/IlaHUM;

- BBIMIOJIHUJ pabOTy B MOJIHOM 00beMe C COONI0IeHHEM HEOOX0 MO MOCIe0BaTeIbHOCTH
JICNCTBUI;

- B MUCBMEHHOM OTYeTe Mo paboTe MPaBUIHHO U aKKypaTHO BBITIOJHEHBI BCE 3aIUCH;
Ouenka «X0pouo» CTaBUTCS, €CIIH:
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- BBITNIOJIHEHBI TPeOOBaHMA K OLEHKE «OTJIMYHO», HO JOMyHIeHBl 2 — 3 HexoueTa npu
BBITIOJTHEHUH J1a00pAaTOPHBIX 3alaHU M CTYJCHT MOXET MX UCIPABUTh CAMOCTOSATEIBHO WIIN
pu HeOOJIBIION MMOMOIIM MPETIoIaBaTeNs;

- B IMCBMEHHOM OTYETE M0 PadoTe JIeIaeT He3HAYUTEIbHbIE OIINOKH;

OneHka «y10BJIETBOPUTEIBLHO» CTABUTCS, €CITH:

- TpakTHYecKas padoTa BHIMOJIHEHA HE IOJHOCTHIO, HO OOBEM BBHINIOJIHEHHOW YacTh
MO3BOJISIET MOJIYYUTh IPABUIIBHBIE PE3YTbTATHI U BBIBOBI;

- B XO/JI€ BBHIMOJIHEHUS Pa0OTHI CTYIEHT MPOJEMOHCTPHPOBAN claldble MPAKTHUECKUE HABBIKH,
OBUIN JTOMYIIEHBI OIINOKH;

- B IMCbMEHHOM OTYETE 10 paboTe NOMYIIEHbI OLINOKY;

OuneHka «Hey10BJIeTBOPUTEIBLHO» CTaBUTCS, €CITH:

- JslaboparopHasi paboTa BBINOJHEHAa HE MOJHOCTHIO M OOBEM BBINOIHEHHOH pabOTHI HE
MO3BOJISIET CHENaTh TPABWIIBHBIX BBIBOJOB, Yy CTYJICHTA HWMEIOTCS JIMIIb OTHEJbHBIC
IpeACTaBICHNS 00 U3y4EeHHOM MaTepuaie, 0oJjblias 4acTh MaTeprana He YyCBOCHa;

- B NHCbMEHHOM OTYeTe MO0 paboTe AOMyLIeHbl TrpyOble oOmMOKU, JHUOO OH BOOOIIE

OTCYTCTBYET
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