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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcst COCTABISIIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CocrtaB U coaepkaHue MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBl HA peasn3allfio
®denepalibHOTO TOCYIapCTBEHHOrO0 OOpa30BaTENbHOIO CTaHAApTa CPEIHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsI.

Benymeld AOMOakTHUECKOW [ENbI0  MPAKTHYECKUX 3aHATHHA  sBIseTcS  (OpMUpOBaHHE
npo(heCCHOHANBHBIX NPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH ONpEACICHHBIE JICWCTBUS,
orepanuy, HEoOXOAMMBIE B MOCIEAYIONIEM B MPO(ECCHOHAIBHOW IESTEIbHOCTH) WM Y4EOHBIX
MPAKTUYECKUX YMEHHUN (YMEHHI pemaTh 3a/1a4d 10 MJIEKTPOTEXHHUKE), HEOOXOMMBIX B MOCIIEAYIOMIEH
y4eOHOM e TeTbHOCTH.

Benymeit aupakthyeckoil 1enpio Ja0OpAaTOPHBIX 3aHSITUHM SABJISETCS HKCHEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBUM ¢ pabouedt mporpammoint yuebnoi mucuumuiiabl «JIEKTPOTEXHUKA»
MPEeyCMOTPEHO POBEACHHE MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHIA.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JOIDKEH:

ymembp:

VYl IlonbupaTh 3neKTpuyuecKrue Npudopsl U 000PYJOBaHHUE C ONPEAEICHHBIMU MapaMeTpaMu 1
XapaKTepUCTUKAMU;

VY12 paccuuThIBaTh NapamMeTPhI AIEKTPUUECKUX LETIEH.

Y13 YUutaTh JIEKTPUYECKHE CXEMBI

VY14 OcymecTBasSTh COOPKY MIEKTPUUECKUX CXEM B COOTBETCTBUU C 33JIaHHBIMU YCIOBUSIMH

ConepxaHue TPAaKTUUECKUX M J1a0OpaTOpHBIX 3aHATUH OpPHUEHTHPOBAHO Ha MOATOTOBKY
oOyyaronuxcs K OCBOEHHUIO MPO(ECCHOHATBHOTO MOJIYNS IMPOrpaMMbl TMOJIOTOBKH  CIIELUATMCTOB
CPEIHET0 3BEHA IO CIEUUAILHOCTH U OBJIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 1.1 - OcymiecTBasTh MyCK ¥ OCTAHOBKY TEIUIOTEXHUUYECKOTO 000PY/IOBAHUS U CUCTEM TEIUIO- U
TOIIJIMBOCHA0KEHNS;

IIK 1.2 - YmpaBasaTe pexxumMamMu pabOThl TEIUIOTEXHUYECKOTO 000PYAOBaHUS U CUCTEM TEIUIO- U
TOIIJIMBOCHAOKEHHS;

I[IK 2.2 - TIpou3BOAWTh PEMOHT TEIUIOTEXHHYECKOTO OOOPYIOBAaHUS M CHCTEM TEIUIO- H
TOIUTMBOCHAOKEHUS;

IIK 3.1 - [IpoBOoAMTh HANAJIKY U UCTIBITAHUS TEIUIOTEXHUYECKOTO 000PYIOBAHUS U CUCTEM TEILIO-
Y TOTLTUBOCHAOKECHMUS,

A Tak:xe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

OK 01 - Beibupatbs criocoObI perieHus 3a1a4 NpoPecCHOHATBHON JIeATEIbHOCTH MPUMEHUTEIHLHO
K pa3JINYHbIM KOHTEKCTaM;

OK 02 - Mcronbs30BaTh COBpEMEHHBIE CPEJICTBA TTOMCKA, aHAIM3a U UHTEPIpeTauu nHQopMaIuu
1 nH(GOPMALMOHHbBIE TEXHOJIOTUY JIJIs1 BBIMOJIHEHUS 3a/1a4 MPO(EeCcCHOHANBHON 1eATeIbHOCTH.

Broimonnenue oOydarolmuxcs MPAKTUYECKUX W/WIM  J1a0OpaTOpHBIX paboT 1o y4eOHO
JUCUUILIMHE «DNEKTPOTEXHUKA U SJIEKTPOHUKA)» HAIIPABJIEHO Ha:

- 0000mieHre, CHCTeMAaTU3allulo, YIrIIyOleHUe, 3akKperuieHue, pa3BUTHE U JICTAIU3alUI0
MOJIyYE€HHBIX TEOPETHUECKUX 3HAHUH MO KOHKPETHBIM TeMaM y4eOHOMN AUCHUIIITUHBL;

- (hopMUpOBaHHE YMEHHUI MPUMEHSTh MOJYYSHHbIE 3HAHUS Ha TPAKTUKE, peaTn3aliio eJUHCTBA
MHTEJUIEKTYAJIbHOM U IPAaKTUYECKON JESTEIbHOCTH;

- (opMHUpOBaHME U pa3BUTHE YMEHUU: HAOIIONATh, CPABHUBATH, COMIOCTABIISATh, AHATH3UPOBATD,
JienaTh BBIBOJIBI M 00OOIIEHHS, CaMOCTOSITENbHO BECTH HCCIEIOBAHUS, IMOJIb30BATHCS Pa3IMYHBIMU
pUeMaMy U3MEpPEHUit, 0POpPMIIATh pe3ybTaThl B BUAE TaOIHIL, CXeM, IpaUKOB;

- NpUOOpPETeHHEe HABBIKOB pabOThl C pa3lMYHBIMU MpPUOOpaMu, anmapaTypoil, ycTaHOBKaMU U
JPYTUMHU TEXHUYECKUMU CPEICTBAMU JIJIsl IPOBEACHHUS OIBITOB;

- pa3BUTHE WHTEIJICKTYyalbHBIX YMEHUH Yy OyAylmHX CHEHHATUCTOB: aHATUTHYECKHUX,
MIPOEKTUPOBOUYHBIX, KOHCTPYKTUBHBIX U JIp.;



- BBIpPAaOOTKY MPH PEIIeHUH MOCTABICHHBIX 3a7a4 MPO(ecCHOHAIBHO 3HAYUMBIX Ka4eCTB, TAKUX
KaK CaMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI MHUIIMATHUBA.

[pakTuueckue U 7a0OpaTOPHBIC 3aHATHS MPOBOSITCS B paMKaX COOTBETCTBYIOIIEH TEMBI, IMOCIE
OCBOCHUSI JTUJIAKTHYECKUX EIMHHIL, KOTOpbIE OOECIeYMBAIOT HAJIMYME 3HAHWH, HEOOXOIUMBIX Ui ee
BBIIIOJIHEHHUS.



2METOAUYECKHUE YKA3AHUSA
IIpakTnuyeckas padora Ne 1

Pacuer 3HeKTpH‘IQCKOﬁ ey MOCTOTHHOI0O TOKa NMpu mocJieA0BaTeJibHOM, MapaJlJI€JIbHOM
H CMCIIAHHOM COCAMHECHUHN KOHJICHCATOPOB

Mean:
- 3aKpENNUTh 3HAHUS 110 U3YYEHHOU TEME;
- HAYYUTh PACCYUTHIBATH KOHJCHCATOPHYIO OaTapero.

Boinosnus padorty, Bl Oyaere:

YMETh:
Val Vo2 Y3 Y4 Y5

MarepuajbHoe o0ecnieyeHue:
KoHcnekT nexiuii, HHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKOH paboThl, paboyast TeTpab.

3ananmue:

1. OnpenenuTsb OOIIYI0 EMKOCTD YJIEKTPUICCKOM TICTIH.

2. OHpe)IeJ'II/ITB 3apsAAbl U HAIIPAKCHUA B COOTBCTCTBUC C HMHIAWMBUAYAJIIBHBIM 3aJJaHUCEM Ha
MPaKTUYECKYIO padoTy.

Ilopsinok BbINOJIHEHHS PA0OTHI:
1.IToBTOpUTH KOHCIIEKT JIEKIHI MO TEME «DJIEKTPUUECKOE MOJIE U €T0 XapAKTEPUCTUKI».
2. Haueptuth cxemy. BbIIBUTH crOCOOBI COETMHEHMS] KOHJEHCATOPOB AJIEKTPUYECKOM LENu

IMOCTOSIHHOT'O TOKa.
3. BeraucnuTh 001IyI0 €MKOCTh JICKTPUIECKOM IISTIH.
4.0npenenuTh HANPSHKEHUE U 3apsi/l Ha KaKI0M KOHJIEHCATOPE.
5. OcylecTBUTHIPOBEPKY MPABUIBHOCTH PEIICHUS.

Xox padoThI:

1. IloBTOpUTH OCHOBHBIE ONpENENCHUS W 3aKOHBI IOCJIEIOBATEIILHOTO M IapallIeIbHOTO
COEIMHEHUS] KOH/IEHCATOPOB.

KpaTkue TeopeTnueckue cBeIeHHUS:

DneKTpUYecKue 3apsiibl B e MOTYT HE TOJBKO MEpeMelaThesl Mo e€ 3JIeMeHTaM, HO TaKke

HaKalllIMBaTbCA B HHUX, CO3IaBasl 3allaC SHCPIUH. CnocoOHOCTB IIpOBOAHHUKA H oxpyma}omeﬁ €ro
Cp€abl HAKAIIIIMBATE JICKTPHUYCCKOC I10JIC XapaKTCPU3YCTCsA 3HeKTqueCKOﬁ CMKOCTBIO.
3J'IeKTpI/ILI€CKaH CMKOCTb — CKaJsIpHasA BCJIMYMHA, YWUCICHHO paBHas 3apiany, KOTOpLIﬁ HY>XXHO
COO6H_II/ITB MMPOBOJHUKY, 9TOOBI €0 INOTCHIHAJI UI3BMCHUJICA Ha 1B.

EMKOCTL YHUCJICHHO paBHA OTHOICHUIO BEJIMYUHDBI DJICKTPUYCCKOT'O 3apsi/ia Ha YH4aCTKE BHGKTpH‘IGCKOﬁ
LOCIIH K BEJIMUUMHC HAIIPSOKCHUA Ha HEM.

CriocoObl coeTMHEHHUsI KOH/IEHCATOPOB:

1. IlocnengoBatenbHOE COEAMHEHNE KOHACHCATOPOB

CxeMa 3amenieHusi LENU C MOCJEI0BATEIbHBIM COEIMHEHHUEM KOHIEHCATOPOB IPEACTABICHA Ha
pucyske 1.1.
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Pucynok 1.1 -Cxema nocne1oBaTeIbHOTO COEAMHEHUSI KOHAEHCATOPOB
J1s OCIe0BATENBHOTO COEIMHEHUST KOHICHCATOpa CIIPABEUINBBI COOTHOLICHUS

Qosm =Q,=Q,...=Q,,

Uog = U, +U,...+ U
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2. [apamurensHO€ COeTMHEHUE PE3UCTOPOB
Ilpn mnapaulenbHOM COEIMHEHWH BCE KOHJEHCATOPHI  MOJKIIOYAIOTCS K JBYM y3JaM
JNMEKTPUUECKON IEMmH, T.e. BKJIIOYAIOTCS Ha OAHO HampspkeHHe. (Cxema 3aMelleHHs Memu C
MapauIeIbHBIM COEIMHEHHEM PE3UCTOPOB MPEACTaBICHA HAa PUCYHKE 1.2
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Pucynok 1.2 - Cxema napasmienibHOTO COeIMHEHUS KOHAEHCATOPOB

HJ’IH napajjiCJIbHOI'O COCIUHCHMUS CIIPAaBCAJIUBEI COOTHOICHUSA

Uosy =U; =U,..=U,,

Qosm :Q1 +Q2----+Qn1
Cop =C, +C,...+C,

®dopma npeacTaBiIeHUs pe3yabTara:
PaGoTa BBINOIHAETCS B TETpaAX ISl IPAKTUICCKUX pabOT, CIaeTcs B KOHIIE 3aHITUS B opme
pCILICHHOH 3a/1a4H.

Kputepun onenkn:

- OLICHKa «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM pPacyeT BBINOJHEH B IOJHOM oOBbeMe,
pemieHre OQOPMIICHO C COOMIOJICHMEM YCTaHOBJIEHHBIX TPABWI; CTYJEHT CBOOOJHO BiaJeeT
TEOPETHUYECKUM MaTepuasioM, 6e301IM00YHO MPUMEHSET ero MU PeLIeHNnH 33/1a4;

- OILIGHKa «XOPOIIO» BBICTABIIAETCSA CTYIEHTY, €CIM IPU BBIIOJHEHHUU 3aJaHUs JOIYLLEHBI
HE3HAUUTENIbHbIE OIIMOKH, pelIeHue o(pOpMIICHO ¢ COONIOICHMEM YCTAaHOBJIEHHBIX MPABUI; CTYIEHT
cBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, O€30IMO0YHO IPUMEHSIET €ro P PelIeHU! 3a/1a4;



- OLICHKa «YAOBJETBOPHUTEC/IBbHO)» BBLICTABIACTCA CTYACHTY,

€CJIM 3aJaHuC BBIIIOJHCHO C

«rpyObIMHUY» omIMOKaMu, penieHre oopMieHo 6e3 COOMIOACHUS YCTAHOBICHHBIX PaBUIL;
- OIICHKA «HeY/JA0BJIeTBOPUTEIBLHO» BBICTABIISICTCS CTY/ACHTY, €I paboTa HE BBHITIOJIHEHA.

IIpakTnueckas padora 2

«Pacyer JIeKTpUUYECKHX Leneii MOCTOAHHOT0 TOKA MeTOI0M IKBHBAJIEHTHBIX
npeodpa3oBaHuin

Mean:

- 3aKpCIUTh 3HAHUA 110 TEMC <<3H€KTpI/ILI€CKI/I€ TCIH ITIOCTOAHHOT'O TOKA»,

- Hay4uTh
peoOpa3oBaHUM.

pacCUUThIBATH

IIPOCTYIO

Brinmonnus paboty, Bei Oynere:

YMETB:

Vol Vo2 Y3 Y4 Y5

3amanue:

QJICKTPHUYCCKYIO IICIIb

METOA0M

3KBUBAJICHTHBIX

1. OnpenenuTh SKBUBAJIEHTHOE COMPOTUBIIEHUE 3JEKTpUUecKol nenu. OnpenenuTs oOmuid TOK

1 MOIITHOCTH BHCKTqueCKOﬁ OCITH.

Ilopsinok BbINOJTHEHHS PadOTHI:
1. B cooTrBeTcTBUM C HOMEpPOM BapHaHTa W3 Tabnuibl 2.1 BbIIMCATh 3HAYEHUS MapaMeTpOB

AIIEKTPUYECKON LIEMU M HAYePTUTh DJIEKTPUUECKYIO CXeMY U3 TaOnuib 2.2.

2. OnpenenuTs 00IIee COMPOTUBIICHUE IICKTPUUECKOM 1IETIH.
3. Onpenenuts oOIee HAPsHKEHHUE, OO TOK W OOIIYI0 MOIITHOCTD JIEKTPUICCKOM TIETH.

Tabnuna 2.1 — BapuaHTsl 3a1aHui K IpakTHUecKoi padote Ne2

Howmep HOMED Conporusnenusi, Om Hano
BapUaHTa | CXEMBbI R1, Om R2.,0m |R3,O0m |R4,0m | R50m | R6,0Mm

1 2 3 4 5 6 7 8 9

1 1 10 4 4 8 5 3 U, =208

2 2 2 6 7 4 4 14 U, =40B

3 3 3 5 9 6 3 15 u,=108

4 4 13 4 4 8 8 16 U6=30B

5 5 25 3 2 4 6 5 U, =208

6 6 4 8 8 2 4 4 U, =208

7 7 8 6 4 6 2 4 P, =220Bm
8 8 9 4 6 8 8 6 P, =100Bm
9 1 6 2 8 10 15 8 P, =120 Bm
10 2 3 8 4 15 11 10 P, =140Bm
11 3 12 4 2 11 7 15 P, =90Bm
12 4 13 6 6 7 18 11 P, =200 Bm
13 5 16 8 8 18 P, =210Bm
14 6 17 4 10 9 8 P, =200Bm
15 7 15 2 2 8 10 9 1,=24

Tabnuua 2.2— BapuaHTbl cXeM K IpakTudeckoi padote Ne2




R1 R4 R2 R1 R3
I I I I —_ 1 L
R4
R5
D R3 R2 Rs
Re6
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L

Cxema 1 Cxema 2

R1 R3
L L | R1
Re DRZ
RZ R6
R3 Rs5
R4
R4
R5 L
Cxema 3 Cxema 4
R1 R3
Re 2 N o N
1 I Rs
R3
Ré R4
R1
D Ra
— R2
Rs -
Cxema 5 Cxema 6

Xox pabdoThI:

1. HSY"IHTB KpaTKHUC TCOPCTHUICCKHUEC CBCIACHMUA.

[TocnenoBaTenbHBIM Ha3bIBACTCA COEJUHEHUE, IIPU KOTOPOM 4Yepe3 BCE PE3UCTOPHI MIPOTEKAET
OIMH M TOT € TOK. Cxema 3aMeleHus LENU C IOCIEA0BaTEIbHBIM COEIUHEHHEM PE3HCTOPOB
IIpe/IcTaBJIcHa Ha pUCYHKe 2.1.
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Pucynok 2.1- Cxema nocneoBaTeIbHOrO COSAMHEHUS PE3UCTOPOB

I[J'Ifl MOCJICA0BATCIIBHOTO COCAMHCHHNA CIIPAaBCIJIMBEI CIICAYIOIINE COOTHOIICHM A

IOBm = |1 :Iz--“: In

Uop = U, +U,+ Uy
Ros =Ry R, 4R,

Popyy =Py 4P, 4Py

[Ipu mociienoBaTeILHOM COETMHEHNUHU TTPU OOPBIBE IIETTH HA JII0OOM DJIEMEHTE 1EeTH TOK
l00m=0.

[Ipy mnapannenbHOM COEQUHEHMHM BCE PE3UCTOPBl  MOJKIIOYAIOTCS K JIBYM  y3JiaM
AIIEKTPUYECKONW IIeMH, T.€. BKJIIOYAIOTCS Ha OAHO HampspbkeHue. (Cxema 3amellleHus Lenu ¢
napajuleIbHBIM COEIMHEHUEM PE3UCTOPOB MPEJCTaBlIeHA HA pUCYHKE 2.2

R:1 11=U/R1

| —
(—

R, 12=U/R2
— —
(o @ |' |' @ 2]

Rn In=U/Rn

| | Z

| |
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U

Pucynok 2.2- Cxema napajuieibHOTO COSAMHEHUS PE3UCTOPOB
JInst mapaieabHOTO COEAMHEHUS CIIPABEIIMBhI CIICAYIONUE COOTHOIICHHUS:
Uosw =U,=U,..=U,,

opig = Iy Hpeent 1
1 1 1 1
— A+



Gopy =6, 4G, 4G,

Popy =Py 4P, 4Py

[Tpu mapaymieabHOM COCUHEHUU CYyMMUPYIOTCS poBoauMocTu. [Ipu oOpeiBe menu Ha 1r000M
JJIEMEHTE TOK 4Y€pe3 OCTAJIBbHBIE PE3UCTOPBI HE MU3MEHMUTCS. lIpy KOPOTKOM 3aMBIKAHMM HA OJHOM
3JIEMEHTE, TOK 4epe3 OCTaJbHbIE MIEMEHTHI OyAeT paBeH HYII0, 00IIee CONPOTHUBICHNE YMEHBIIUTCS
(OyneT paBHO CONTPOTHBIICHHUIO LIEMTH KOPOTKOTO 3aMbIKAHHsI), @ OOMINI TOK 3HAYUTEIBHO YBEITUIHUTCS.

2. H3yunte mOpSANOK pacdera DJIEKTPUUYECKOW ILeNM IOCTOSHHOIO TOKAa METOJO0M
SKBUBAJIEHTHBIX IpeoOpa3zoBaHuil

Ha nmnpaktuke HamOomblliee paclpoCTpaHEHHE MOJMYYMIM  DJIEKTPUYECKHE LEeNu ¢
KOMOMHHUPOBAaHHBIM CIIOCOOOM COEIUHEHMsI TAaCCUBHBIX 3JEMEHTOB. MeToJ  3KBUBAJIEHTHBIX
npeoOpa3oBaHUi MPUMEHSIETCS JUIsl pacueTa pekuma SJIEKTPUYECKOM LEemd ¢ OJHUM HCTOUYHUKOM
SHEPruy U KOMOMHMPOBAHHON (CMEIIaHHOM) CXeMOW COEIMHEHHs IMACCUBHBIX 3J1€MEHTOB. Meron
SKBHUBAJIEHTHBIX NpeoOpa3oBaHMi TakKe MOKHO MCIOJIb30BaTh ISl YHPOIIEHUS YacTU CJOXKHOU
CXeMBbl IIpHU pacuerax ApyruMH Merojnamu. CyTb MeTOJa 3aKIYaeTcsl B 3aMEHE BCEX PE3UCTOPOB
OJIHUM PE3UCTOPOM C IKBHUBAJIEHTHBIM COIPOTUBIEHUEM (PUCYHOK 3).

la R3
—>
L
R4
 —
I
I
) E,r l1
R2 Rs /
I:I R»
I2 I3

Pucynok 3- CxeMa KOMOMHUPOBAHHOTO COEIMHEHUH PE3UCTOPOB

ITocne mpeoOpazoBaHus cxembl MO 3akoHy OMa NIl TIOJTHOW IIEMH MOKHO OTPEICIHTh TOK,
MPOTEKAIOIIUA Yepe3 MCTOYHUK (oOmuid TOK), a 3aTeM, BEpPHYBIIUCh K MCXOJHOW CXEMe,
OTIPENICTISAIOTCS BCE TOKU M HAMPSDKCHUS B DJIEKTPUICCKOHN CXeMe.

Pacuer npoctoii snekTpudeckoil 1enu B OOJBIIMHCTBE CIY4YaeB OCYIIECTBISETCS MO 3aKOHAM
Owma.

3. BBIMOJHUTH pacyeT AIEKTPUUECKOM e B COOTBETCTBHE C HOMEPOM BapHaHTA.

®opma npeacTaBieHusi pe3yabrara: CBOCBPEMEHHO M MPABUIBHO BHITIOJHEHHBIE PACUETHI.
pacueT opopmIIsieTcs B TeTpau AJsl IPaKTUYECKUX padoT.

Kpurepuu onenku:

«OTANYHO» - TEOPETUYECKOE M MPAKTUYECKOE COJEp)KAHUE TEeMbl OCBOCHO MOJHOCTHIO, 0e3
mpo0esoB, yMeHUs CPOPMUPOBAHBI, BCE MPETYCMOTPEHHBIE TEMOW ydeOHbIe 3aJaHUs BBIIOJHEHBI,
KaueCTBO MX BBIMIOJHEHHUS OLIEHEHO BBICOKO.

«XOopoI1I0» - TEOPETHUECKOE M MPAKTUYECKOE COJAEp)KaHHEe TEeMbl OCBOEHO MOJHOCTHIO, 0e3
Mpo0eoB, HEKOTOpble yMEHUsi CGHOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEeMOM
yueOHbIe 3aJaHUs BHIIOJTHEHBI, HEKOTOPbIE BHU/IbI 33/IaHUH BBITIOTHEHBI C OIIMOKaMHU.
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«Y IOBJICTBOPUTENBLHO» - TEOPETHYECKOE U MPAKTUYECKOE COJIEpP’)KaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHUsS pabOThI C
OCBOCHHBIM MATEPUAIIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBITUHCTBO TMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 3a/IaHU BBITIOJTHEHO, HEKOTOPHIE U3 BBIMOTHCHHBIX 33JaHUI COAEepKAT OIIHOKH.

«HeynoBneTBOPUTENBHO» - TEOPETUYECKOE U MPAKTUYECKOE COJCpKAHUE TEMBbI HE OCBOCHO,
HEOOXOMMBbIC YMEHHS HE C(HOPMHUPOBAHBI, BBITOJHEHHBIC YYeOHBIC 3alaHUs COJACPKAT TpPyObIe
OIIMOKH.

IIpakTnueckas padora Ne3
«IloTeHUHMAIbHAS AUATPAMMAa»

Henan:

- 3aKpCIUTh 3HAHUA 110 H3y‘I€HHOI71 TEME « 33KOHI>I OJICKTPHUYCCKUX ueneﬁ MMOCTOSIHHOI'O TOKa,

- HAYYUTH paCCUUTBIBATh U CTPOUTH NNOTCHIHUAJIBHBIC THArpaMMBbI;

-C(bOpMI/IpOBaTB MOHATUA HAIPsKCHUEC W IMOTCHLOMAI, a TAaK XC€ MPUHOHWIILI pacCrpCaAcICHUs
IIOTEHIIHUAaJia B BHCKTquGCKOﬁ Ieru.

Boinosnus padorty, Bel Oyaere:

YMETh:

VYVl Vo2 VYn3 Vo4 Y5

MarepuanbHoe o0ecrieyeHme:

KoHcnekT nexuii, HHCTPYKIUS K BBIIOJHEHHUIO PAaKTUYECKON paboThl, padoyast TeTpab.

3ananue:

1. Onpenenuth MOTEHIIMAIBI BCEX TOYEK AICKTPUUECKOU IIETIH.

2. TTocTpouTh MOTCHIIHATLHYIO THArPaMMYy.

Iopsinok BbINOJIHEHHSI PadOTHI:

1. IToBTOpUTH KOHCHEKT JICKIU 1O TEME «3aKOHBI JIEKTPUUYECKHUX LIETIEN MOCTOSHHOTO TOKay.

2.Haveptuth cxemy. O0O03HAUYNUTh HAa CXEME BCE TOUKH C pa3HBIM MOTCHIIHAJIOM.

3.Yka3arp HampaBJieHHE TOKa. PaccuuTaTh TOK.

4. OnpenenuTh MOTEHIUAJBI BCEX TOUEK AIEKTPUUECKOM LETH.

5. INocTpouTh NOTEHUUATBHYIO JUArpamMmy.

Xox padoThI:

. N3yunTh nNOHATHME NOTEHUHMAIbHAS JuarpaMMa M QICOPUTM pacyeTa IOTEHUHAIbHON
JarpaMMal.

[loTeHumanpHas auarpamMma — 3TO rpaduueckoe M300pa)xkeHHe pacipeaeieHus] MOTeHIHaza
BJIOJIb YYacTKa WJIM  3aMKHYTOTO KOHTypa jsyekTpuueckoil nenu. [loTeHumaneHas auarpamma
CTPOUTCS B MPSIMOYTOJIbHON CHUCTEME KOOPAMHAT U MPEACTaBIseT cOOOM 3aBUCUMOCTh MOTEHIIHAIOB
BCEX TOYEK JIEKTPUUYECKOM LIETIH OT CONPOTUBIICHHUS.

[Ipu pacuere noTeHUMAIOB CIIEAYET 3HATH:

1) Ha maccuBHOM siieMeHTe (pe3ucTope) CTpeka TOKa yKa3blBaeT HAIMlPABICHUE YMEHbIICHUS
MOTEeHIManNa.

2) Ecnu HampaBiieHre TOKa 4epe3 MacCUBHBIN 3J1eMEHT (Pe3UCTOP) COBMAAACT C HAIIPABICHUEM
o0xoa KOHTypa, TOTEHIUAN TMOHM)KAETCA Ha BEIWYMHY NaJCHUS HANpPsDKEHUS B HEM, U
YBEJIIMYMBAETCS, €CIIM HAMpaBJeHHE TOKa 4Yepe3 MacCCHBHBIM 2JEMEHT (Pe3UCTOP) HE COBIMAJAET C
HampaBJIeHHeM 00X0/a KOHTYpa.

3) Crpenka DJIC yka3pIBaeT HampaBlieHHWE yBeNHUeHHUs ToTeHiuana. llpu mepexoae uepes
uneansubii  ucrounuk JJIC (r= 0) moTeHIMan ckadykoM YyBenuuuBaeTrcs Ha Benumuuny OJC
UCTOYHUKA, ecnu HampasieHue DJ{C coBmamaeT ¢ HampaBieHHeM 00X0Ja KOHTypa M YMEHbIIaeTcs,
ecnu HanpasiieHue DJIC He coBMaaaeT ¢ HampaBleHHeM 00X0/1a KOHTYpa.

4) Tlpu pacueTe U3MEHEHHsI MOTEHIMANA TpU Tepexoje yepe3 uctounuk DJ[C ¢ BHyTpeHHUM
COMPOTHBIIEHUEM I, HEOOXOJUMO YUUTHIBATh MaJCHUE HAMPSHKCHHs] HA BHYTPEHHEM COIMPOTHUBICHUU
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HUCTOYHUKA, IPEJCTaBUB CXEMY 3aMEIICHHUs HCTOYHMKA, KaK I0CJIEI0BaTEIbHOE COCAUHEHNE
UJIEAJIbHOTO UCTOYHHUKA U PE3UCTOPA C COIPOTUBIIEHUEM .

Anroput™ pacyera NOTEHIUAIbHOW AMArpaMMBbl JJI DJIEKTPUYECKOW ILENU, COCTOSIICH M3
OJIHOTO KOHTYpa:!

1. BoiOpats HanpaBieHue 00x01a KOHTYpa (TPOU3BOJILHO).

2. Ha cxeme ykazaThb TOYKY C HYJICBBIM IMOTEHIMAIOM (3a3€MJIUTh TOYKY) U BCE TOYKH C
pa3HbIMHU NOTeHIuanaMu. Hymepanuio ocCymiecTBiIATh MO MOPAJIKY, HAYUHAs C TOYKHU C HYJIEBBIM
MIOTEHIIMAJIOM [0 HaIlpaBJIEHUIO 00X0/1a KOHTYpA.

3. OnpenenuTh 3HAUCHUE W HAIIPABJICHUE TOKA B [IENH 10 (hopMyIie

rae M- KOJIUYECTBO UCTOUYHUKOB B KOHTYPE,
N- KOJINYECTBO MACCUBHBIX DJIEMEHTOB.

m
ZE - mpenctaBisieT coOoi  anreOpanueckyro cymmy OJIC, mpu  pacdere KOTOpOW
j=1

yuntbiBaetcs Hanpasienue JJIC uctounuka. Co 3HakoM mmoc 6epercs D/(C, HanpaBieHne KOTOPOH
COBIIA/Ia€T C HAIpaBlieHHEM 00X0Jla KOHTYpa, co 3HaKoM MHUHYC Oepetcs D/IC, HampaBieHne KOTOpoil
HE COBIMAJIaeT C HallpaBJIeHHeM 00X0Ja KOHTYpa.

B pesynprare pemeHus TOK MOXKET MPUHATH OTPULATENIBHOE WIH MOJOKHUTEIBHOE 3HAYCHHE.
Ecnu Tox NpuHAT MOJIOKUTEIBHOE 3HAaYEHHE, €0 HallpaBJIEHUWE COBIIAJIAeT C HAIpaBlIEHUEM 00Xo0/a
TOKa, €CJIM OTPHUIIATEIILHOE, €r0 HalpaBleHHE He COBMAIaeT C HallpaBieHHeM 00X0/1a TOKa.

4. OmnpenenuTs NOTEHLUHATBI BCEX TOYEK KOHTYpa OTHOCHTEIBHO TOYKH C HYJIEBBIM
MOTEHIIUAJIOM.

5. VYka3aTb TOYKM Ha KOOPAMHATHOM IUIOCKOCTHM M COEIUHUTh HUX MPSAMBIMH JIHHUSIMH.
Koopaunatamu Touek SIBISIFOTCS CyMMapHO€ COTPOTHBIIEHHWE OT TOYKH C HYJIEBBIM MOTEHLHUAIOM J0
pacdyeTHOW (och aOciucc) W TOTEHIWAd PACUYETHOW TOYKHM OTHOCHTEIILHO HYJIEBOW TOYKH (OCh
OpJIMHAT).

6. Ilo mnoreHuuanbHOW JOUarpaMme, BO3MOXHO, OINPEAETUTh HaMpsDKeHHE (Pa3HOCTD
MMOTEHIIMATIOB) MEX/1Y JIFOOBIMU IBYMsI TOUKAaMU KOHTYpA.

2. BbImonHUTH pacueT U TMOCTPOCHHE MOTEHIMAIbHOM JuarpaMmbl B COOTBETCTBUE C
W3YYEHHBIM aJIFTOPUTMOM.

dopma npeacTraBiieHus pe3yJbTara:
PaGora BeImonHseTCS B TETpaAsIX [UIsl IPAKTUUECKUX paboT, caaeTcs B KOHIIE 3aHATUS B (hopMme
pEIIeHHOH 3a1a4H.

Kpurepum oueHku:

- OLIEHKAa «OTJHYHO» BBICTABIISECTCA CTYJICHTY, €CJIIM pacueT BBHINOJHEH B TOJHOM o0OBeMme,
peuieHre OQOPMIIEHO C COONIOJCHHUEM YCTAaHOBJIEHHBIX WPaBHI; CTYIACHT CBOOOJIHO BIafeeT
TEOPETUYECKUM MaTepuaioM, 6€301IMO0YHO MPUMEHSET €T0 NP PEIICHUH 3a/1aY;

- OLIEHKAa «XOPOII0)» BBICTABJISAETCS CTYACHTY, €CIM NPU BBINOJHEHUU 3aJaHUS JTOMYIIEHBI
HE3HAYUTENbHbIE OIIMOKH, pemieHue 0pOopMIIEHO C COOIOIEHUEM YCTaHOBIECHHBIX MPABHIL; CTY/ICHT
CBOOOJHO BJaJIe€T TEOPETHUECKUM MaTepuaioM, 6e301nO0YHO MPUMEHSET €ro Py PelIeHUH 3a/1a4;

- OIIEHKa «yA0BJETBOPHMTEJIbHO» BBICTABISAETCS CTYACHTY, €CIU 3a/JlaHh€ BBINOJHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 COOMI0IeHNs YCTaHOBICHHBIX MTPaBUT,

- OIIEHKA «HEeYA0BJIETBOPUTEIbHOY» BHICTABISIETCS CTYIACHTY, €CITU padoTa HE BHIMOJIHEHA.
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IIpakTnueckas padora Ned
Pacuyer c/105KHOM 3JIEKTPHYECKOH e MOCTOSHHOI0 TOKAa MeTO0M Y3JIOBbIX U
KOHTYPHBIX yPaBHEHUH

eas:

- 3aKPEMUTh 3HAHUS TT0 U3YUYEHHON TeMe «3aKOHBI AIEKTPUUECKHUX LIETIEH MOCTOSHHOTO TOKaY,

- Hay4dUTh DPACCUMUTHIBATH CJIOKHBIC DJICKTPUUECKHE LIEMH METOJOM Y3JOBBIX M KOHTYPHBIX
YpaBHEHUU.

Boinosnus padorty, Bel Oyaere:

YMETb:

Yal Yn2 Yn3 Y4 Yns

MarepuajbHoe obecrnieyeHue:

KoHcnekT nexuii, HHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.
3aganue:

1. OnpenenuTs Bce TOKU B SJIEKTPUUECKON LIENH METOJ0M Y3JIOBBIX M KOHTYPHBIX ypaBHEHUH.
2. CocraBuTh OaJlaHC MOIIHOCTEH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. IToBTOpUTH KOHCHEKT JICKIUM 1O TEME «3aKOHBI JIEKTPUUYECKHUX LIETIEN MOCTOSHHOTO TOKa».
2.Haueptuth cxemy. OnpenenuTs KOJIMYECTBO y3J10B U BETBEU B LIETIH.

3.Yka3arh HalpaBJICHHS TOKOB.

4.CocTaBUTb CUCTEMY ypaBHEHU 10 3akoHaM Kupxroda u pemmurs ee.

5. CocrtaBuTh OalaHC MOIITHOCTEH U C/I€TIaTh BBIBOJ O TMPABUIILHOCTH PEIICHUSI.

Xox padoThI:

N3yunth anropuTMm pacuera CIONKHOW AIEKTPUYECKOW I€NMU MOCTOSIHHOIO TOKa METOJ0M
Y3JI0BBIX U KOHTYPHBIX YPaBHEHHH U BBIIOJHUTH PAacUyeT B COOTBETCTBUE C aJITOPUTMOM.

MeTtoa OCHOBaH Ha COCTAaBJICHHMHM ypaBHCHHMH 1O TIEPBOMY W BTOpoMy 3akoHaMm Kupxroda.
JIOCTOMHCTBOM JaHHOT'O METO/A SIBJISIETCS €r0 YHUBEPCAIBHOCTb.

ANropuT™M pacueTa METOJOM Y3JIOBBIX U KOHTYPHBIX ypaBHEHUH

1) ITpousBosibHO BEIOpaTh HAMPaBICHUsI TOKOB BO BCEX BETBSIX AIEKTPUUECKOM CXEMBI U YKa3aTh
UX Ha CXeMe.

2) Onpenenuts koumuecTBo y3i10B (Ny) u BetBeit (NB) B cxeme.

3) Omnpenenuth KOJMYECTBO YPaBHEHUN M0 IEpBOMY U BTopoMy 3akoHam Kupxroda.

KonunuectBo ypaBHeHuii no nepomy 3akony Kupxroda onpexnensiercs no popmyne

N;=Ny-1
KonuuecTBo ypaBHEHHH 10 BTOpoMy 3akoHy Kupxroda onpezensercs mo popmyiie
N2=NB-(Ny-1)

CyMMapHOe KOJIMYECTBO YPABHEHUH JIOJKHO ObITh PABHO KOJIMYECTBY BETBEH (TOKOB) B CXEMeE.

4) CocTaBUTh CHUCTEMY YpaBHEHUHl IO MepBOMYy M BTOpoMy 3akoHam Kupxroda mms
IIPOM3BOJILHO BBIOPAaHHBIX Y3J10B W KOHTypoB. HampaBnenue o0xoja KOHTypa BbIOMpaercs
IIPOU3BOJIBHO.

5) Pemuth nosydeHHyI0 CUCTEMY YpaBHEHUH JTIOOBIM MaTeMaTHYeCKUM MeToJIoM. PesynpTaTrom
peieHus OyJeT onpeeeHrne BCEX TOKOB 3JIEKTPUUECKOM Lenu.

6) Ha cxeme U3MEHUTH HalpaBJIeHUS! TOKOB, KOTOpBIE B pE3yJIbTaTe PELICHUs] CUCTEMbI PUHSIIN
oTpHLaTeNbHOE 3HaueHne. OTpuiaTenbHOe 3HaUe€HHe TOBOPUT O HETIPaBUILHOM BbIOOpE HarpaBiieHHs
TOKa B | MyHKTE aJIrOPUTMA.

7) BeimosinuTh mpoBepky. CocTaBUTh OajJaHC MOITHOCTH.
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dopmMma npeacTaBjieHus pe3yJbrara:
PaboTa BBIMONHACTCS B TETpaIAX Al MPAKTUYECKUX paboT, cAaeTcs B KOHIIE 3aHATUSA B opme
PELIECHHOM 3a1a4u.

Kputepuu onenku:

- OIICHKA «OTJHYHO» BBICTABJISICTCS CTYJCHTY, €CJIM pacyeT BBHINIOJHEH B TIOJHOM OOBeMe,
pemieHre OQOPMIICHO C COONIOICHHMEM YCTAaHOBIICHHBIX TIPAaBWI, CTYACGHT CBOOOJHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0€301I1MO00UHO PUMEHSIET €r0 IIPU PEIICHUH 3a/1a4;

- OLCHKa «XO0pOoII0» BBICTABJIACTCA CTYACHTY, CCJIM IIPU BBINIOJHCHUMU 3aJaHUS HJOIMYUICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peuicHuc O(bOpMJIeHO C CO6JHOII€HI/ICM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
cBOOOJTHO BJIaJIEET TEOPETUICCKUM MAaTEPHaIOM, O€30IMO0YHO MPUMEHSIET €r0 NPU PEIIeHUH 3a/1a4;

- OIEHKAa «Y/AOBJETBOPUTEJBHO» BBICTABISICTCS CTYICHTY, €CIHM 3aJaHWe BBIMOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHrne oPopMiIeHO 0e3 COOIIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OIICHKA «HEeY/JA0BJIETBOPUTEIHLHO» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

IIpakTnueckas padora NeS
Pacuer 3/1eKTpUYeCKOii e MeTOI0M HAJIOKEHHUsI.

Hean:
- 3aKpENNUTh 3HAHUS 10 U3YYEHHON TeMe « 3aKOHBI NIEKTPUUECKUX LIETIEN MOCTOSTHHOTO TOKaY,;
- HAYYUTH paCCUUTBIBATH CJIOKHBIC DJICKTPHUICCKUEC LEITU METOJJOM HAJIOKCHUS.

Bbinosinus padory, Bel Oynere:

YMETh:
VYVl Vo2 VYn3 V4 Y5,

MarepuajbHoe o0ecnieyeHue:

KoHcnekT nexnuii, ”HCTPYKIHS K BBITTOJTHEHHUIO TPAKTUIECKON pabOThI, pabouas TeTpaib.
3aganmue:

1. OnpenenuTh BCE TOKU B SJIEKTPUYECKOM €M METOJIOM HaJIOKEHUS.

2. CocraButh 0aaHC MOIIIHOCTEH.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. IToBTOpUTH KOHCHEKT JICKIUM 110 TeME «3aKOHBI JIEKTPUUYECKHUX LIENIEH MOCTOSHHOTO TOKay.
2.Haueptuth cxemy. OnpenenuTb KOJIMYECTBO Y3J10B U BETBEH B ICIIH.

3.YKka3arb HaNpaBJIEHUs TOKOB.
4.CocTaBUTh CUCTEMY YpaBHEHHH 10 3akoHaM Kupxroda u pemmurs ee.
5. CocTaBuTh OaaHC MOIIHOCTEH U CIIENaTh BHIBOJ O IMPABHIIBHOCTH PEIICHUS.

Xox pabdoThI:

W3yuntp anropuTM pacyera CIIOXKHOM SIEKTPUYECKOM IENd MMOCTOSHHOTO TOKa METOJIOM
HAJIO)KCHHS M BBIITOJIHUTH PAcUeT B COOTBETCTBHUE C AJITOPUTMOM.

MeTton HanoXeHUS OCHOBAaH Ha MPHUHIMIIE HAJOKEHUS (CYNEpIIO3HIIMU), COTIIACHO KOTOPOMY

TOK B JIF00OH BETBU CXEMBbl paBeH aNreOpanuyeckoil CyMMe YaCTHUHBIX TOKOB, BOSHHMKAIOLIIUX B ITOH
BETBM NOJ AcHCTBHEM Kaxaoro ucrounuka JJIC B oTaenpHOCTH. 3ajada CBOAUTCSA K ONPEACIECHUIO
YaCTUYHBIX TOKOB, M IIOCJIEOYIOLIETO BBIPAXKEHUS TOKOB B BETBAX HCXOJHOW CXEMBI Kak
anreOpanyeckoi CyMMbI KOHTYPHBIX TOKOB.

AJIropuTM pacuera METOJIOM HAJIOKCHUS.

1. Ha‘{epTI/ITb CXCMY BHeKTqueCKOﬁ Ocrnu, OCTaBMB TOJIBKO OAWH HWCTOYHHK. OcTtanbHbIC
HCTOYHHUKH 3I[C 3aKOpa4YuBarOT, OCTaBHB B CXCMC TOJIbKO HX BHYTPCHHEC COIPOTUBJIICHUC,
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BKJIFOUEHHOE TIOCJIEI0BATENIbHO ¢ NCTOUYHMKOM. Ha cxeme yka3aTh HanpaBieHHUS 4YaCTUYHBIX TOKOB.
HanpaBiieHne TOKOB B CXeM€ ¢ OJIHU UCTOYHUKOM OIIpeNeNsieTcs 0AHO3HAYHO.

2. MeTo10M 3KBHBAJICHTHBIX MPEOOPA30BaHMIA ONIPEACTUTh 3HAUCHHE YACTUYHBIX TOKOB.

3. [loBTOpUTH NeiicTBuE 1 U 2 11 BCEX UCTOUHUKOB.

4. OnpenenuTh TOKM B BETBAX HMCXOJHOHM CXEMBbl, KaK aJreOpandyecKkyl0 CyMMY YacTHUYHBIX
TOKOB.

dopma npeacrasiieHus pe3yJbTara:
PaboTa BBIMONHACTCS B TETpausiX ISl MPAKTUIECKUX paboT, cIaeTcs B KOHIE 3aHATHSA B opme
PELICHHOM 3a1a4.

Kputepuu onenkmu:

- OIICHKA «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIIM PAacyeT BBHIMOJHEH B IOJHOM OOBEMeE,
perieHue o¢GoOpMIEHO C COOMIOJIEHHEM YCTaHOBJEHHBIX TMPaBUJ; CTYIEHT CBOOOJHO BIIaJEeT
TEOPETUYECKUM MaTepuaoM, 0e301IMO00YHO PUMEHSIET €r0 MIPH PEeIIeHNH 3a/1a4;

- OICHKa «X0pPOoIlo0» BBICTABJIACTCA CTYACHTY, CCJIIM IPU BBIIIOJHCHUH 3aJaHUS OOIYHICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peIcHuC O(bOpMJ'IeHO C CO6J'IIOJICHI/ICM YCTAHOBJICHHBIX IpaBUJI; CTYACHT
cBOOOJTHO BJIaJIeeT TEOPETUICCKUM MaTEePHaioM, O€30IMO0YHO MPUMEHSIET €r0 NIPU PEIIeHUH 3a/1ad;

- OIEHKa «Y/AOBJETBOPUTEJBLHO» BBICTABISICTCS CTYJICHTY, €CJIM 3aJaHWE BBHITIOJHEHO C
«rpyOBIMI» OMKUOKaMH, perieHne oGopmMieHo 0e3 COOTIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OIICHKA «HEeY/JA0BJIETBOPUTEIBLHO)» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

IIpakTuyeckas padora Ne6
«Pacuer 3JICKTpI/[‘{eCKOI7[ HENH MMOCTOAHHOI'O TOKA METOI0OM KOHTYPHBIX TOKOB».

Henan:
- 3aKpEMUTh 3HAHUS 10 U3YUYEHHON TeMe « 3aKOHBI AIEKTPUUECKHUX LIETIeH MOCTOSHHOTO TOKAY,
- HAYYUTh PACCUUTHIBATH CJIOKHBIC AIEKTPUUCCKHUE IIEMTHU METOIOM HAJIOKCHHUS.

Bbinosinus patdory, Bel Oynere:

YMETh:
VYVl Vo2 VYn3 Vo4 Y5

MarepuajibHoe o0ecnieyeHue:
KoHcnekT nexiuii, HHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKON paboThl, padoyas TeTpab.

3aganue:
1. OnpenenauTh BCe TOKU B 3JICKTPUUECKOM IIEIH METOJ0M KOHTYPHBIX TOKOB.
2. CocraButh 0ajaHC MOIIIHOCTEM.

Ilopsinok BbINOJTHEHHS PadOTHI:
1. [ToBTOPUTH KOHCIIEKT JEKIUH 10 TeMe «3aKOHbI SNIEKTPUUECKUX IIeTIeH MOCTOSHHOTO TOKa.
2.Haueptutb cxemy. OnpeaenuTh KOJINYECTBO y3JIOB U BETBEH B IIEMH.

3.Yka3aTh HampaBiieHHs TOKOB. OmnpeaenuTb KOJWYECTBO YpPaBHEHMH IO BTOPOMY 3aKOHY
Kupxroa a1 KOHTYpHBIX TOKOB. BBIOpaThb KOHTYpbI M YKa3aThb HalpaBlIeHHE KOHTYPHBIX
TOKOB.

4.CocTaBUTbh CUCTEMY ypaBHEHHUI 10 BTOpoMY 3akoHY Kupxroda u pemmurs ee.

5. BBIpPa3UTh JEUCTBUTEIBHBIE TOKH B LIETIH, YEPE3 KOHTYPHBIE.

6. CoctaBuTh OaJlaHC MOIIHOCTEH U CJIeNIaTh BBIBOJ O HPAaBUIIBHOCTH PELICHUS.

Xon paborsr:
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N3yunTh anropurm pacyera CIOXKHOW JJIEKTPUYECKOM LENH IIOCTOSHHOIO TOKAa METOIO0M
KOHTYPHBIX TOKOB U BBIIIOJHUTB PacyeT B COOTBETCTBUE C aJITOPUTMOM.
KOHTYpHBIM TOKOM HAa3bIBAIOTCS YCIOBHBbIC ((UKTHBHBIC, HE CYLICCTBYIOIIME B peEabHOU

CXEM€) pacyeTHbIE TOKH, KOTOPbIE MPOTEKAIOT MO0 HE3aBUCUMBIM KOHTYpPaM JIEKTPUUECKOM LIeTIH.

MeTto1 KOHTYPHBIX TOKOB OCHOBAH Ha COCTABJICHUM W PELICHUH CUCTEMbI YPAaBHEHUMN TOJIBKO
Mo BTOpoMy 3akoHy Kupxroda mins KOHTYpHBIX TOKOB. KOHTYpHBI TOK paBeH ICHCTBUTEIHLHOMY
TOKY TOM BETBU, KOTOpAasl NMPUHAJICKHUT TOJIBKO JAHHOMY KOHTYpy. O003HA4arOT KOHTYPHBIE TOKU
puMckuMu nu@pamu. J[edCcTBUTENbHBIE TOKM CMEXHBIX BETBEH AJIEKTPUUECKOW IIETMH, BXOJSAIIUX B
COCTaB HECKOJBKHX KOHTYPOB OIPEACISIOT KaK aJreOpanveckyld CyMMY KOHTYPHBIX TOKOB
COOTBETCTBYIOLIMX KOHTYPOB.

Takum 00pazoM, JTOCTOMHCTBOM METOJAa KOHTYPHBIX TOKOB SIBJISIETCS MEHBIIEE KOJIUYECTBO
yYpaBHEHUH B CHCTEME MPU OOJBIIOM KOJIMYECTBE Y3JI0B B AJCKTPUUECKOM IICTIH.

Anropurm pacdyera METOA0M KOHTYPHBEIX TOKOB

1) Ilpou3BoibHO BHIOpaTh HANpPABIIEHUS TOKOB BO BCEX BETBAX DJIEKTPUUECKOM CXEMBI U
yKa3aTh UX Ha CXEME.

2) Onpenenuts KoandecTBo y310B (Ny) u Betseii (NB) B cxeme.

3) OmpenenuTh KOJUYECTBO ypaBHEHHH Mo BTopomy 3akoHam Kupxroda nmo gopmyne (2.11).
Br16paTh KOHTYpBI U YKa3aTh HAllPaBJI€HUsS] KOHTYPHBIX TOKOB.

4) CocTtaBUTh CHUCTEMY ypaBHEHHMH Mo BTOpoMy 3akoHaMm Kupxrocda nias KOHTYpPHBIX TOKOB.
Hamnpasnenue 06xoaa KOHTYpa BEIOMpPAETCs MPOU3BOJIBHO.

5) PewmuTh mONYy4EHHYIO CHCTEMY YpaBHEHHMHM JIOOBIM MaTeMaTHYeCKUM METOOM.
Pesynbrarom pemenus Oymer onpeaeneHne BceX KOHTYPHBIX TOKOB.

6) Bripa3uTh 1eCTBUTENBHBIC TOKH Yepe3 KOHTYPHBIE TOKH.

7) Ha cxeme H3MEHUTh HANpPaBIIEHUS TOKOB, KOTOPbIE B PE3yJabTaTe PELICHUS CHCTEMbI
MPUHSUIA OTpHUIATEeIbHOE 3HadeHue. OTpUllaTeNbHOE 3HAUYE€HHWE TOBOPUT O HENPaBUIBHOM BBIOOpE
HaIlpaBJICHUs TOKA B 1 IyHKTE aJlrOpUT™MA.

8) BeimonauTh mpoBepky. CoCcTaBUTH OalaHC MOIITHOCTH.

®dopma npeacTaBiIeHus pe3yabTara:
PaGoTa BBINOHSACTCS B TETpaIAX sl MPAKTUIECKUX paboT, cIaeTcs B KOHIIE 3aHITHS B Gopme
pEIICHHOH 3a/1a4H.

Kpurepun oueHku:

- OLIEHKAa «OTJHUYHO» BBICTABIISIECTCA CTYJIEHTY, €CJIIM pacueT BBHIIOJHEH B MOJHOM o0OBbeMe,
peuieHre OQGOpPMIIEHO C COOJIIOJICHUEM YCTAaHOBJICHHBIX MPaBWJI; CTYIEHT CBOOOJHO BIaJieeT
TEOPETUYECKUM MaTepuaioM, 0e301IHO0YHO MPUMEHSIET €r0 MIPH PEIICHUH 3a/a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBIIOJHEHUU 3a/IaHUSl JOIMYIIEHBI
HE3HAYUTENIbHbIE OLINOKH, penieHue opopMICHO C COOIIOICHUEM YCTaHOBIEHHBIX MPaBUI; CTYIACHT
CBOOOJHO BJaJICET TEOPETUUECKUM MaTepraioM, 6e301HO0YHO MPUMEHSET €ro MPHU PElIeHUH 3a/1aY;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 CoOMI0AeHNS YCTaHOBICHHBIX MTPaBUT,

- OLICHKA «HeYA0BJIEeTBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa He BIMOJIHEHA.

IIpakTnyeckas padora Ne7
«Pacuer 3j1eKTpUYeCKOH LeNH MOCTOSHHOI0 TOKA METO/I0M Y3JI0OBBIX HATIPSIAKEHUI».

eas:
- 3aKpENUTh 3HAHUS 110 U3YUYEHHON TeME « 3aKOHBI AJIEKTPUUECKHUX LIETIeH MOCTOSTHHOTO TOKay,;
- HAYYUTh PACCUUTHIBATDH CIOKHbBIE ANEKTPUUECKHUE IIEMU METOJIOM Y3JIOBBIX HAIPSKEHUIA.
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Boinosnus padorty, Bl Oyaere:

YMETB:

Val Va2 Va3 Y4 Yna5

MarepuajbHoe obecrnieyeHue:

KoHcnekt nexiuil, HHCTPYKIUS K BBIIIOJHEHUIO IPAaKTUUECKON paboThl, paboyas TeTpaib.

3aganue:

1. OnpenenuTs Bce TOKU B DJIEKTPUUECKON LENH METOA0M Y3JIOBBIX HANPSKEHUM.

2. CocraBuTh OaJIaHC MOIIHOCTEH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. [ToBTOPUTH KOHCTIEKT JIEKLIUHI IO TeME «3aKOHBI AIEKTPUUECKUX LENEH OCTOSIHHOTO TOKa.

2.Haueptuth cxemy. OnpeaenuTs KOJINYECTBO y3JI0B U BETBEH B IIEMH.

3.Yka3arh HampaBJICHHs TOKOB (B OJHY CTOPOHY).

4.0npenenuTh y3JI0BO€ HAMPSHKEHNUE.

5. Onpenenutb TOKH B IIETIH.

6. CocTaBuTh OajaHC MOIIHOCTEN U ClieNaTh BHIBOJ O IMPAaBHIIBHOCTH PEIICHHUS.

Xox padoThI:

N3yunTe anroputm pacyera CIOKHOW JJIEKTPUYECKOW LENH IOCTOSHHOIO TOKAa METOJIOM
Y3JI0BBIX HANPSKEHUH U BBIMOJIHUTH PacyeT B COOTBETCTBHE C AJITOPUTMOM.

MeTtoga y3noBoro Hanpsa)XeHua (AByX y3noB) SIBJISETCS YaCTHBIM CIIydaeM Memooda y3/108biX
rnomeHYyuasa068u TIPUMEHSIETCST IS ONIpPENielieHHs TOKOB B BETBSIX CXEMbI C IByMsl  y3JlaMu
Y IPOM3BOJILHBIM YHCIIOM MapaJlIeNIbHbIX BETBEH C AKTUBHBIMU U MTACCUBHBIMU 3JIEMEHTaMH.

AJNropuTM pacyeTa METOJO0M Y3JI0BOTO HANPSKEHHUSL.

1. Ha cxeme ykas3piBaeTcs HallpaBJIeHUsS TOKOB (IPOU3BOJIbHO). HampaBieHHsI TOKOB JOJKHBI
OBbITh OJTMHAKOBBIMU. TOYHOE HAIIPABJIEHUE TOKOB ONPEACTUTHCS B PE3YJIbTaTe PACUETOB.
2. ITpoBOIUMOCTH KaX 01 BETBH OTNpeaeisieTcs: 1mo hopmysie

riae K — KoJM4uecTBO MaCCHUBHBIX 3JIEMEHTOB BETBH;
M — KOJIMYECTBO aKTUBHBIX JIEMEHTOB BETBHU.
3. 3HaueHue y3JI0BOr0 HaMPsLKEHUS onpezensercs no Gopmyre

r7ie N — KOJIMYECTBO BETBEN NIEKTPUUECKON LIETIH.

[Ipu cocraBieHuU ympaBieHUs B YHCIUTEIE HEOOXOAMMO y4uuThIBaTh HampasieHue JD]IC.
ITpoussenenne O/IC u mpoBoauMOCTH OepeTcsi CO 3HAKOM «IUIOC», eciau HampasieHue JOJ1C
COBIIA/Ia€T C HAIIPaBJICHUEM TOKa B BETBH, U CO 3HAKOM «MHHYC» €CJIM HE COBIIAJIACT.

4. OnpenenstoTcst 3HaYEHUs TOKOB B BETBsIX 10 Gopmyie (2.16).
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l; :(iE_U)'gi .

Cymma DJIC siBnsieTcss anreOpanyeckoil CyMMOMW, MPU OMPENEICHHH KOTOPOW HEOOXOAMMO
yuuthiBaTh HanpasyeHue J/(C. DJIC Oepercs co 3HaKOM «IUIIOC», eciin HarpaBienue DJC coBmagaer
C HaIlpaBJICHHEM TOKa B BETBH, U CO 3HAKOM «MHUHYC)» €CIIH HE COBIIAJIaeT.

5. OHpGZICJII/ITI) IMPpaBUJIBHLIC HAIIPpAaBJICHUS TOKOB B BCTBAX. Econ B PE3YIbTATC PCHICHUSA TOK
MIPUHSI OTPUIATEIBHOE 3HAYCHHUE, HEOOXOMMO U3MEHHTD €Tr0 HaIpaBJICHHE.

®dopma npeacTaBieHus pe3yabTara:

PaboTa BEIONHACTCS B TETpausiX ISl MPAKTUYECKUX paboT, cIaeTcs B KOHIE 3aHATHSA B opme
PELICHHOM 3a1a4.

Kputepuu onenku:

- OIICHKA «OTJMYHO» BBICTABISETCS CTYACHTY, €CIIM pacdeT BBINMOJIHEH B IOJHOM 0OBeMe,
perieHue o¢GoOpMIEHO C COOMIOJIEHHEM YCTaHOBJEHHBIX TMPaBUJI; CTYIEHT CBOOOJHO BIIaJeeT
TEOPETUYECKUM MaTepuaoM, 0e301IMO00UHO PUMEHSIET €TI0 MIPH PEeIIeHNH 3a/1a4;

- OICHKa «XO0pOoIlo0)» BBICTABJIACTCA CTYACHTY, C€CJIM IPU BBIIIOJHCHHU 3aJaHUA JOIMYIICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, PEIICHUC OCbOpMJ'IeHO C CO6J'IIO}ICHI/ICM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
cBOOOJTHO BJIaJIeeT TEOPETUICCKUM MaTEepPHaioM, O€30IMO0YHO MPUMEHSIET €r0 NIPU PEIIeHUH 3a/1ad;

- OIEHKAa «Y/AOBJETBOPUTEJBLHO» BBICTABISICTCS CTYICHTY, €CIIM 3aJaHHE€ BBIMOJHEHO C
«rpyOBIMI» OMKUOKaMH, perieHne opopmieHo 0e3 COOMIOACHHS YCTaHOBIICHHBIX MTPABUIT;

- OIICHKA «HEY/JAO0BJIETBOPUTEIBLHO)» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

IIpakTuyeckasi padora Ne 8
«PacyeT MAarHMTHOM eNu»
Hean:
- 3aKpPEeMUTh 3HAHUS 110 U3YYEHHOMY pa3fiesly « MarHuTHOE MoJiey;
- HAYYUTh PACCUUTHIBATH MarHUTHBIE LIETIH.
Bbinosinus patdory, Bel Oynere:
YMETb:
VYVl Vo2 Va3 Vo4 Y5
MarepuajibHoe o0ecnieyeHue:
KoHcnekt nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKON paboThl, padoyas TeTpab.
3aganue:
Paccuntare MarauTHy0 1enb (Mpsmas 3a7aqa).
Iopsinok BbINOJIHEHHSI PadOTHI:
1. HauepTute cxemy COrjacHO CBOEMY BapUaHTYy.

2. Paccuuraiite ceueHue CCPACYHHKA YIACTKOB ICIIN.

4, OHpe,Z[CJ'II/ITe MAaroivMTHYIX HHAYKIOHUIO BO BCCX Yy4aCTKax LCIIN.

5. OHpe,Z[CJ'II/ITe HAIMpsKCHHOCTh MATHUTHOTO IIOJIAI B CTAJIBHBIX YYaCTKaX W HAIIPSAXKCHHOCTH B
BO3QYLIHOM 3a30p¢.

6. OHpe,Z[CJ'II/ITe HCu TOK, B KaTYIIKC HUCII0JIb3YA YPABHCHUC 3aKOHA IMOJIHOT'O TOKA.

Xoa pa0doThi:

N3yuuTh KpaTKue TEOPETUYECKHE CBEJIEHHS O MPUHLMIAX pacyeTa MArHUTHBIX LENed u
AIrOPUTM pacyeTa. BhINOJHUTE pacueT MArHUTHOM LIENU B COOTBETCTBUE C U3y4Y €HHBIM aJITOPUTMOM.

B KOHCTPYKIIMIO MHOTHUX JJEKTPOTEXHHYECKUX YCTPOMCTB  (PNIEKTPUYECKHX  MAIIUH,
TpaHCcPOPMATOPOB, INEKTPUUECKUX aNapaToOB, U3MEPUTETHHBIX MPUOOPOB U T. J.) BXOJIT MarHUTHBIE
uend. MarHuTHOM UENbl0 Ha3bIBAETCS YacTh 3JEKTPOTEXHUUYECKOTO YCTPOMCTBA, COJAEpKalas
(dbeppoMarHuTHeIC TeNa, B KOTOPOW NMpU HAIWYUM HaMarHUYMBAIONIEH CHIIBI BO3SHHMKAET MArHUTHBIN
MOTOK W BJIOJIb KOTOPOW 3aMBIKAIOTCS JINHUM MAarHUTHOM WMHAYKIHMH. MarHutHasi 1lenb COCTOUT U3
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MarHuTOIPOBOIA (cepaeyHuka) W HWCTOYHMKA HaMarHW4YWBaromed cuwibl. VMcTouyHWMKaMu
HAMarHWYMBAIOMIEH CHJIBI SIBJISIFOTCSI ~ TOCTOSIHHBIE MArHUTBI WJIM KAaTyIIKH C TOKamu. B
KOHCTPYKTUBHOM OTHOIIICHUY MarHUTHBIC [[EMTU BBITIOJIHSIOT HE PA3BETBICHHBIMU M PAa3BETBICHHBIMHU.

[Ipsmas 3amada pacueTa MarHUTHBIX IENEH 3aKIIIOYAETCsl B OMPEICIICHUU M0 3aJaHHOMY
MarHUTHOMY MTOTOKY B II€TT HAMArHUYHUBAOIIEH CHIIbI, HEOOXOIUMOM TSl CO3/IaHUS 3TOTO MOTOKA.

Ha pucynox 8.1 nzo0pakeHa Hepa3BETBICHHAs] MarHUTHAS 11€T1b, B KOTOPOU 3aMbIKAETCs OJIMH
M TOT XK€ MAarHUTHBIA MOTOK HE BCEX yYacTKax MAarHUTONpoBojaa. KpoMe OCHOBHOTO MarHUTHOTO
MMOTOKA, KOTOPBIM 3aMBIKACTCS B MArHUTONPOBOJE B IEMH NPUCYTCTBYIOT MAarHUTHBIC TOTOKH
paccestaus. [{ist ynmporeHust pacueT BeAeTcs 0e3 yueTa MarHUTHBIX IIOTOKOB PACCESTHHSL.

Soabo
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Pucynox 8.1 —Hepa3BeTBiieHHasi MarHuTHAsI LEMb

[Topsanok pacuera:

A) ITpoBOAAT CpeHIO MAarHUTHYIO JTUHUIO

b) Pa30uBaioT MarHUTHYIO IIeMb HAa OJHOPOJHBbIE YYaCTKHM C HEU3MEHHBIMU CEUYEHUSIMH U
OTIPEENSAIOT MJIOIA/lb MOTIEPEYHOTO CEUEHHUS YJaCTKOB S U JUTHHBI | 110 cpeiHeil MarHUTHON JIMHUY;

B) Ilo 3amanHOMY MarHUTHOMY TIOTOKY M Y)K€ M3BECTHOM IUIOMIAIN TOTIEPEYHOTO CEYCHUsS S
CepJIeUHMKA HaXO0IAT MAarHUTHYIO MHIYKIIUIO HA KaXJI0M U3 y4acTKoB 1o ¢opmyie (3.1).

B=—. (3.1)

I'). Tlo xpuBbIM HamarHu4uBaHUs (PUCYHOK 8.2) s Kaxaoro (eppoMarHUTHOTO y4yacTka
OTIPEIEIISAI0T HAMPSPKEHHOCTh MarHUTHOTO ToJist H.
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CranpHOe MUThe
Pucynoxk 8.2- KpuBble HaMarHMuMBaHuUs CTaJId U YyryHa

J1) Hamps:keHHOCT, TOJIE B BO3AYIIHOM 3a30pe WM He (EepOMarHUTHOM y4acTKe
ompenessieTcs mo popmyie

B ___ 5
4, 125-10°°

0

J. ITo BTOpoMy 3akony Kupxroda cymMma MarHUTHBIX HaNpsDKEHUH HA OTIEIBHBIX yJacTKax
paBHa HcKoMou MarHutoABmxkymiei cune (M/C),

|\'W=H-[L+H,-I,+..H -l +H, -0,

rae | — ;mHaa MarHuTONPOBO/1a, MOICYUTaHHAS TI0 CPEHEHN JTMHUM 0€3 ydeTa 3aKpyIJICHH.

dopma npeacTaBjieHus pe3yjabTara:

PaboTa BeIMOTHSAETCSA B TETPAAAX IS MPAKTHYECKUX padOT, CAaeTCs B KOHIIE 3aHATHS B (popme
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OLIEHKAa «OTJHUYHO» BBICTABIISECTCA CTYJIEHTY, €CJIIM pacueT BBHINOJHEH B MOJHOM o0OBbeMe,
peuieHre OQOPMIIEHO C COONIOJCHHUEM YCTAaHOBJIEHHBIX MPAaBHI; CTYIACHT CBOOOJIHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0€301IHO0YHO MPUMEHSIET €r0 MPH PEIICHUH 3a/a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBINOJHEHUU 3a/laHUSl JOMYILEHBI
HE3HAYUTENIbHbIE OLIMOKH, peiieHne 0(hopMIIEHO ¢ COOIIIO/IEHUEM YCTAaHOBIECHHBIX MPABHII; CTYACHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepruaioM, 6e301HO0YHO MIPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oGopmiieHo 0e3 COOM0eHHS YCTAaHOBIICHHBIX MPABUI;

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa He BHIMOJIHEHA.

IIpakTnuyeckas padora Ne9
PacuéT 2JIeKTpH4YeCKOH ey NePeMEeHHOI0 TOKA € MOCJIeJ0BATEeJbHbIM COCAUHECHUEM
3JIEMEHTOB.

eas:
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- 3aKpENUTh 3HaHUA N0 U3y4eHHOH Teme «OO0muii ciyyail Hepa3BeTBIEHHON LENU IEPEMEHHOTO
TOKay,
- HAY4YUTh PACCUUTHIBATH PA3BETBIEHHBIC dJICKTPUUYECKUE LIEIIN IEPEMEHHOTO TOKA.

Boinoanus padorty, Bl Oyaere:

YMETb:

Vol Vo2 Y3 Y4 Y5

MarepuajbHoe obecrieyeHue:

KoHcnekT nekuii, MHCTPYKIUS K BBIIIOJIHEHUIO IPAKTUYECKOH paboThl, paboydas TeTpab.

3aganue:

1. Onpenenuth B COOTBETCTBUE C 33JaHMEM TOKM M HAIPsDKEHUS B AJIEKTPUYECKOM Lenu
CUMBOJIMYECKUM METOJIOM.

2. OnpenenuTh aKTUBHYIO, PEAKTHBHYIO H MOJHYIO MOITHOCTH JIEKTPHUYECKON TIETIH.

IMopsinok BbINOJTHEHHSI PadOThI:

1. IloBropuTh KOHCHEKT JEKIUHA 10 TemaM «OCHOBHBIE CBEACHHS O CHHYCOUJATHHOM
AJIEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBICHHOW JJIEKTPUYECKOW WENH MEPEMEHHOIO TOKay,
«O0muit cryvail Hepa3BETBICHHOMN IIEMU TIEPEMEHHOTO TOKAY .

2.HagepTuTe 3JIEKTPUYECKYIO CXeMY M YKOKUTE BCE TOKH U HATPSHKEHUS.

3.B cooTBeTCTBHE ¢ 3aaHUEM OTNIPEJICITUTE TOK W BCE TPpeOyeMble HAMPSHKCHHS B SJICKTPHUIECKOMN
11(S1178

4 TlocTpoiiTe B MacmTabe BEKTOPHYIO TUATPAMMY.

5.0npenenuTe akTUBHYIO, PEAKTUBHYIO M TIOJHYIO MOIITHOCTHU AJIEKTPHUECKOM IIETTH.

dopma npeacTaBjieHus pe3yJabTara:
PaboTa BeIMOTHSETCS B TETPAAAX IS MPAKTHYECKUX padOT, CAAeTCs B KOHIIE 3aHATHS B (popme
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OLIEHKAa «OTJHUYHO» BBICTABIISECTCA CTYJIEHTY, €CJIIM pacueT BBHINOJHEH B MOJHOM o0OBbeMe,
peuieHre OQOpPMIIEHO C COOJIFOJICHUEM YCTAaHOBJICHHBIX MPaBWI; CTYICHT CBOOOJHO BIIaJieeT
TEOPETUYECKUM MaTepuaioM, 0e301IMO00UYHO MPUMEHSIET €r0 MPH PEIICHUH 3a/a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IPU BBIIOJHEHUU 3a/laHUSl JOIMYILIEHBI
HE3HAYUTENIbHbIC OLIMOKH, pelieHue opOopMICHO ¢ COONIOIGHUEM YCTaHOBJIEHHBIX MPABWII; CTYACHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepuaioM, 6e301HO0YHO MIPUMEHSET €ro NP PEelIeHUH 3a/1aY;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 COOMI0AeHHS YCTaHOBIICHHBIX MPABUI;

- OLICHKA «HeYA0BJIEeTBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU paboTa HEe BIMOJIHEHA.

IIpakTuyeckas padora Ne 10
Pacuer pa3BeTBJ/IEeHHBIX YJIEKTPUUYECKHX LieMNeii NepeMeHHOr0 TOKa ¢ MOMOIIbI0 BEKTOPHBIX

AHarpamMm.

ean:
- 3aKpENUTh 3HAHUS 110 U3YYEHHOU TeMe
- HAYYUTh PACCUUTHIBATH € FIEKTPUUECKUE LIENU IEPEMEHHOTO TOKa METOJIOM ITPOBOJUMOCTH.

Boinosinus padory, Bel Oyaere:
YMETh:
Vol Va2 Va3 Y4 Va5

21



MarepuajibHoe obecrieyeHue:

KoHcnekr nexnuii, HHCTPYKIHS K BBITIOJHEHUIO IPAKTHYECKOH paboThl, paboydast TeTpab.

3aganue:

1. OnpenenuTs B COOTBETCTBUE C 33JJaHUEM TOKH U HAIIPSHKEHUS B AIEKTPUYECKOM LIETH.

2. Onpenenuth aKTUBHYIO, PEAKTHUBHYIO M MOJHYIO MOITHOCTH JIEKTPHYECKON IICTIH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. IloBTOpUTH KOHCHEKT JieKuuid no TemaM «OCHOBHBIE CBEJIEHUS O CHHYCOHUJAIbHOM
ANIEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBICHHON 3JIEKTPUYECKON LENu MEPEMEHHOI0 TOKay,
«OO0umit cyvail Hepa3BETBICHHOU MM IEPEMEHHOTO TOKa.

2. HauepTuTte 3J1€KTPUUYECKYIO CXEMY U YKAXKUTE BCE TOKU U HANIPSHKEHUS.

3. B cooTrBercTBHE C 3aJaHUEM ONpPEICTUTE TOKH W BCe TpeOyeMmble HampsOKEHHS B
BIEKTPUYECKOM LIETH.

4.TloctpoiiTe B MaciuTabe BEKTOPHYIO AUArPAMMY.

5.0mnpenenuTe aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOUTHOCTH 3JIEKTPUYECKOMN IIeTH.

dopma npeacrasiieHus pe3yJbTara:

PaGora BbImonHsETCS B TETpajsaX A MPaKTUYECKUX padoT, cAaeTcs B KOHIIE 3aHATHS B (hopMe
PELICHHOM 3a1a4.

Kpurtepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIM pacdeT BBHIMOJHEH B IOJHOM OOBeMe,
pemenue o¢popMIEHO C COOIOJIEHHEM YCTaHOBJEHHBIX IMPaBUJI; CTYAEHT CBOOOJHO BJaJEeT
TEOPETUYECKUM MaTepuaioM, 0e301IMO00YHO MPUMEHSIET €r0 MPH PEelIeHNH 3a/a4;

- OIIEHKa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM TPH BBINOJHEHUW 3aJaHUS JOIMYIICHEI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peIIcHUC 0(1)OpMJ'IeHO C CO6J'IIO)1€HI/IGM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
cBOOOJTHO BJIaJIeeT TEOPETUUECKUM MaTePHAIIOM, O€30IIMO0YHO MPUMEHSIET €r0 MIPU PEIICHUH 3a/1a4;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OMKUOKaMH, perieHre oGopmieHo 0e3 COOTIOCHHS YCTaHOBIICHHBIX MTPABUIT;

- OLICHKA «HeYH0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIU paboTa He BBINOJIHEHA.

IIpakTnyeckas padbora Ne 11
«Pacuét anexTpuueckoi 1enu nepeMeHHoOro Toka METoA0M IPOBOAUMOCTH.

Hean:
- 3aKpEMUTh 3HAHUS 110 U3YYEHHOU TeMe
- HAyYUTh PACCUUTHIBATD € JICKTPUUYCCKHUE IIEMH IEPEMEHHOTO TOKA METOJIOM IMPOBOJIUMOCTH.

Bbinosinus patdory, Bel Oynere:

YMETh:

VYnl Yn2 Yn3 Va4 Va5

MarepuanbHoe ofecrneyeHue:

KoHcrekT nexuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKON paboThl, paboyas TeTpab.

3ananmne:

1. OnpenienuTh B COOTBETCTBUE C 33JJaHUEM TOKH U HAIPSDKEHUS B DJICKTPUUECKOH IIETIH.

2. OnpenenuTth aKTUBHYIO, PEaKTUBHYIO U TMOJHYIO MOIIHOCTH JIEKTPUUYECKOH LIETIH.

IHopsiaok BbINOJHEHNS PA0OTHI:

1. IloBropuTh KOHCHEKT JeKUUNA 10 TeMaM «OCHOBHBIE CBEACHHS O CHHYCOUJAIbHOM
ANEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBICHHOM 3IEKTPUYECKON IeNu NEePEMEHHOTO TOKay,
«O06mumii cayvail Hepa3BETBICHHON IIENH IEPEMEHHOTO TOKay.

2. HauepTuTte 37EKTPUUYECKYIO CXEMY U YKaXKUTE BCE TOKU U HAIPSKEHHUS.

3. B cooTBercTBHME ¢ 3amaHMeM OMpeeNuTe TOK U Bce Tpedyemble HAMpsHKEHUS B
ANEKTPUYECKOM 1IENU METOIOM IIPOBOIUMOCTH.

4.TloctpoiiTe B MaciiTabe BEKTOPHYIO AUArPaAMMY.

5.0mnpenenuTe aKTUBHYIO, PEAKTUBHYIO U TTOJIHYIO MOITHOCTH 3JIEKTPUYECKOM IISTIH.

22



dopma npeacTaBjieHus pe3yJbrara:

PaboTa BBIMONHACTCS B TETpaLAX Al MPAKTUYECKUX paboT, cIaeTcs B KOHIE 3aHATUSA B opme
PELLIECHHOM 3a1a4M.

Xon padoThl:

Jlia pacdera pa3BETBJICHHBIX JIEKTPUUECKUX LENEH NMEPEMEHHOIO TOKAa IMPUMEHSETCS METOJ
npoBoaumoctd. [IpoBoaumocts wu3mepsiercs B Cumencax (CMm) W sBISETCS  BEITUYUHOM
IIPOTUBOIOJIOKHOM CONIPOTUBIICHHUIO.

Ha pucynke npencraBieHa cxema napajlelIbHOro CO€AMHEHHUS IBYX BETBEM C MHAYKTUBHOU U
€MKOCTHOMW Harpy3Kou.

R1 R2

|+ 3

Pucynok 11.1 — Cxema napayienbHOT0 COEJMHEHNS BETBEN B LIENIN ITIEPEMEHHOTO TOKA

HpI/I nmapajji€JIbHOM COCAVMHCHUNW MI'HOBCHHOC 3HA4YCHUC O6HICFO TOKa OIIPCACIISACTCA KakK
CymMMa MI'HOBCHHBIX 3Ha4YCHHUI TOKOB nmapaljICJIbHBIX BETBEH.

=L+, wm =1+,

CrnoxeHue CHHYCOMJAIBHBIX BEJIWYWH BBIMOJHUM B BEKTOpHOU ¢opme (pucyHok 11.1).
[TocTpoeHre BEKTOPHOHM AMarpaMMbl TpH TapajlIeIbHOM COSAWHEHHUM HAYMHACTCS C BEKTOpa
HaTPSDKCHUS, OOIEro TS apajlieIbHBIX BETBEH.

JlnuHa BEKTOPOB paBHA JICHCTBYIONIEMY 3HAYCHHIO CHHYCOUIAIBHO W BETMYUHEI, & YTOJ MEXKIY
TOKOM U HAIPSDKEHHUE OTIPEICISIETCS] BUIOM COOTBETCTBYIOIMIETO AJIEMEHTA YJICKTPUICCKOM 1eTTH.

Tok |1 omepexaer HampspkeHHe Ha yros @1 TOk |y OTCTaeT OT HaNpsDKEHHs Ha Yroi @2,
3HavyeHus capura (a3 onpeaessrores mno Gopmysnam.

R

@, = arccos| —*
1 Zl

RZ
@, =arccos| =%
2

HeﬁCTBYIOMHe 3HA4YCHHUA TOKOB (,Z[J'II/IHI)I BeKTOpOB) OIIPEACIAOTCA 110 3aKOHY Owma

C1
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Pucynoxk 11.2 -BekTopHas quarpamMma sl 2JIEKTPUYECKON [ENH MIEPEMEHHOTO TOKa ¢
MIOCJIEA0BATEIBHBIM COEIMHEHNEM BETBEN

Toxu B BeTBsiX |1 1 |2 MOXKHO pa3yioXUTh TIO IBYM COCTABJISIONIAM (aKTUBHOM U PEAKTUBHOMN).

AxTuBHag COCTaBJIAOIIAsA TOKa COBIAJACT C HAIPSAXKCHUEM II0 (1)336 U ONpCACIACTCA U3

BEKTOPHOM JuarpaMMmbl

rae g — aAKTHUBHAas HpOBOI[I/IMOCTI/I BCTBU, onpenenﬂeTc;I KaK OTHOIIICHUEC aKTUBHOI'O COl'IpOTI/IBJ'IeHI/ISI

BCTBU K KBaI[paTy ITIOJIHOT' O COHpOTI/IBJ'IeHI/ISI BCTBH.
g i

i~ 52
Zi

PeakTuanas coctaBismoIias ToOKa onepekaet (B e ¢ eMKOCTHOM HAarpy3koi) min oTcraet (B
L[ENU C UHIYKTUBHOM HArpy3koi) oT HampsbkeHus Ha 90° u omnpenensieTcst U3 BEKTOPHOUM JuarpamMmbl

. U X
Ilp = |l.s|n¢lzz_.z_C1:U.bl ,
1 1

=1,-sing, Y Ay ‘b,,

I
Z, Z,

2p
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rac b — akTuBHAs MMpOBOANMOCTB BCTBHU, OIIPCACIIACTCA KaK OTHOIICHUC aKTUBHOI'O COITPOTUBJICHUA
BCTBU K KBaApaTy NOJHOTO COIIPOTUBJICHUSA BCTBU.

Xi
h="r

OOt TOK MOXKHO Pa3IokKUTh Ha JBE COCTABIISIIOIINE (AKTUBHYIO U PEAKTUBHYIO).
AKTHBHas COCTaBJISIIOIIAsE OOLIETO TOKA ONPEEIAETCS U3 BEKTOPHOM AUarpaMMbl

Ia:Ila+lla:U.gl+U.92:U'(gl+92):U.go6u¢ ’

/1€ Joou-00I11ast aKTUBHASI IPOBOIUMOCTD NapaJuIEIbHBIX BETBEH, ONpeeseTcss Kak CyMMa aKTUBHBIX
MIPOBOIMMOCTEN N NapAJIJIEIbHBIX BETBEH.

gob’m = Z gi
i=1

PeakTuBHas cocTaBisitomas o01Iero Toka onpeenseTcss U3 BEKTOPHOM AUarpaMMbl

l,=-1,+1,,=-U-b+U-b,=U-(-b +b)=U"-b,, ,
rae boygu-00Imast peaKTUBHAs MPOBOJUMOCTb MapaJIEIbHBIX BETBEH, ONIPEACIISIETCS Kak CyMMa
PEaKTUBHBIX MPOBOJMMOCTEN N MapayiyieTbHbIX BETBEH.

boﬁm = gl bi

[Ipu pacuere oOIeil peakTUBHOW MPOBOJUMOCTH HEOOXOAMMO TIOMHHTH, YTO E€MKOCTHas
MIPOBOJMMOCTh OepeTcsi C MPOTUBOMOJOXKHBIM 3HAKOM («-») MO OTHOLIEHHI0 K WHIYKTHUBHOM
npoBoaumoctu. Ecnu oOmias mpoBOAMMOCTh OTPHUIIATENIBHO, 3TO TOBOPUT O €MKOCTHOM XapakTepe
AIIEKTPUYKOM LIETIH.

JleiicTByrolee 3HaYeHHe OOIIET0 TOKa OMPEIeNseTCs U3 T€OMETPUU BEKTOPHOW JuarpaMMsl
o reopeme [udaropa.

I :\flza + I2p :\/(U 'goﬁu;)z +(U 'boﬁm)z =U '\/goﬁmz +b06u;2 =U " Yoty

T7I€ Yoorm-00IIast MPOBOJUMOCTE MapaieIbHbIX BETBEH

_ 2 2
yoﬁm - goﬁm + boﬁu,;

Takum 00pa3oM, pacueT pa3BETBICHHOW AJIEKTPHUYECKOW IEMU MEPEMEHHOTO TOKa METOJIOM
MIPOBOJIMMOCTH CBOJIUTHCS K ONPEACICHHUIO OOINeHd TMPOBOJMMOCTH TMapaUIeIbHBIX BETBEH, H
OTIpeieNIeHUI0 00IIEero ToKa/

Kputepun onenkn:

- OIICHKA «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CIIM PacyeT BBIMOJHEH B IOJHOM OOBbeMe,
pemieHre OQOPMIICHO C COONIOJICHMEM YCTAaHOBIICHHBIX TIPAaBWII, CTYACGHT CBOOOJTHO BIIaJCeT
TEOPETUYCCKUM MaTepHAIOM, 0€30IIMO0YHO PUMEHSIET €ro MPH PEIICHUH 337134,
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- OLEHKa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM TpPH BBHINOJHEHUH 3aJaHUs JOIMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, perIeHne o(QpOpMIICHO ¢ COOMIOICHNEM YCTaHOBJICHHBIX HMPABUI; CTYIEHT
CBOOOJHO BJIaJieeT TEOPETUUECKUM MaTepuanoM, 6e301IM00YHO IPUMEHSIET ero IIPU PELICHNH 3a/1ay;

- OLEHKAa «Y/AOBJETBOPUTEJBHO» BBICTABISCTCA CTYICHTY, €CIM 3aJaHHE€ BBINOJHEHO C
«rpyObIMUY» omMOKamMu, penieHre oGopmieHo 6e3 COOMIOACHUS YCTAHOBICHHBIX PaBUIL;

- OIICHKA «HeY/JA0BJIeTBOPUTEILHO» BBICTABIISICTCS CTYICHTY, €CIIi padoTa He BBHITIOJTHEHA.

IIpakTnueckas padora 12
«Pacyer 3JIeKTPHYeCKOH ey MepeMEeHHOr0 TOKa CHMBOJIHYECKHUM METOI0M.
Mean:
- 3aKpEeNuUTh 3HaHUS M0 U3yuyeHHOU Teme «CHMBOJIIMYECKUI METOJ pacyeTa Lernel NepeMeHHOro
TOKa»,
- HAYYUTh PACCUNTHIBATH HEPA3BETBICHHBIC dJIEKTPUUYECKUE LIETTH IEPEMEHHOTO TOKA.

Boinosnus padorty, Bel Oyaere:

YMETb:

Val Yo2 Y3 Y4 Y5

MarepuajbHoe obecrnieyeHue:

KoHcnekT nexnuii, MHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.

3aganue:
1. OHpeHeJ'II/ITI) B COOTBETCTBHUEC C 3aJaHUEM TOKU U HaprDKeHI/IH B 3HCKTpI/IquKOI>'I eIu.
2. OnpenenuTh aKTUBHYIO, PEAKTHBHYIO H MOJHYIO MOITHOCTH JIEKTPHUYECKON TIETIH.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. IloBTopuTh KOHCHEKT JEeKIUWA 1o TemaM «OCHOBHBIE CBEACHUS O CHHYCOUJAIBHOM
JNEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBIEHHOM 3IEKTPUYECKON ILENU NEPEMEHHOTO TOKay,
«OO0muit cmyyail HEpa3BETBJICHHOW IIETIM MEPEMEHHOTO TOKa», «CHMBOJIMUYECKHH METOJ pacueTa
LeTneil MepeEMEHHOTO TOKaY.

2. HauepTuTte 3JIEKTPUUYECKYIO CXEMY M YKaXKUTE BCE TOKU U HAIPSKECHHUSL.

3. B cooTrBercTBHE ¢ 3agaHMeM OMNpeleNuTe TOK U Bce TpeOyemble HaNpsDKEHUsS B
ANEKTPUYECKOM 1IENU CUMBOJIMYECKUM METOA0M.

4.TloctpoiiTe B MaciuTabe BEKTOPHYIO AUATPAMMY.

5.0mnpenenuTe aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOUTHOCTH 3JIEKTPUYECKOM IIeTH.

Xox padoThI:

[Ipumep 6. OnpenenuTh TOKM B IIEMHU MEPEMEHHOTO TOKa (puCyHOK 12.1) CHUMBOJIMYECKHM
MeToJ0M. [IocTpOoUTh BEKTOPHYIO JUArpaMmy.

Ly
Y Y
T el
—_— 4
U R1 R Rs

C, L

Pucynox 12.1— Cxema ajis1 pacdeTa JIEKTPHUKOH [eMU EPEMEHHOTO TOKa CUMBOJIMYECKUM
METOJIOM
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Hano: R1=50M; R,;=30Mm; R3=150mM; f=50I's ; L,=10MI'H;C1=300MkD; L;=20MI H;
U=100B (neiicTBytoliee 3HaY€HNUE HAMIPSKEHUS MUTAHUS ).
Haiitu: |1, |2, |3, |4, P,Q,S-?

Pemenue:

1. OHpCZIGJI?IGTC?[ yrijioBas 4aCToTa U UHAYKTHUBHBIC U €MKOCTHBIC COIIPOTUBJICHHA IMACCUBHBIX
JJIEMEHTOB IEKTPUUYECKOU LIETIH.

w=2-7-f=2-314.50=314c™,
X,=w-L =314-20-10" =6.280m,
X,=w-L,=314-10-10"° =3.140m,

1 1

X = =
“ ®-C 314-300-10°

=10.610m
2. OnpenensitoTcs: KOMIUIEKCHBIE COIIPOTUBIICHUE KaXI0W BETBU DJIEKTPUUECKOU LIETIH.
Zi=j-X,=j-628=628¢"
Z,=R =5=5-¢,
Z3=R,—j X =3—j-10.61=11.03-¢ /7%,

24 =R, +j- X, =15+ j-3.14 =15.325 . ¢ 11152

3. (Cxema COCTOMT U3 4YeThIpeX BeTBeW. BTopas TpeTbsi M uyeTBepTas BETBU BKJIIOUECHBI
napauiebHoO.

OHpeI[eJ'II/IM KOMIIJICKCHOC 061uee COIIPOTUBIICHUE TPEX MMAPAJIJICIIbHO BKIIFOYCHHBIX BETBEH.

1 1 1 1 1 1 1

Z// Z, 23 7. 5. 11.03-¢7174?2 15,325 .111828

=0.2-¢!° +0.0906 - 1"** +0.0652 - ¢ 82 = 0.2+ 0.0246 + j-0.0872 +0.0638 — j-0.01366 =
=0.2884 + j-0.0738 = 0.2977 - 4%

1
0.2077 - 1143

Z//

=3.36-¢ ™% =3.255 — j-0.8333

4, HepBa;I BC€TBb BKIIFOYCHA ITOCJIICAOBATCIIBHO K TPEM IAapaJlJICIIbHO BKIIFOUCHHBIM BCTBAM.
OHpeI[eJ'IerTCH KOMIIJIICKCHOC 06Iuee COIIPOTUBJICHUC BCEM CXEMBEI.

Zosy =Z1+Zy = j-6.28+3.255 — j-0.8333 = 3.255 + j-5.44 = 6.345 . 159136

5. Omnpenensiercst TOK EPBO BETBU.
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u 100 - ¢
T 6.345 . o1591%

=15.76 - ¢ 15°1% — 8,085 — j-13.53

l1=-
Z o5

6. OnpenensieTcs: HaNpsHKEHUE HA apaJlIeIbHBIX BETBSIX.
Uy=11-21=1576-¢1%1%.3.36.¢ 1% =52,95.¢ 71734 = 15,04 — j-50.77
7 . Onpenensercs TOK MapauieIbHBIX BETBEH

. ' __-i73496 _
I, =Ju 5295 T 1459, -i74% _301_ j.10.15,

. jo
Z> S-e

— ﬁ _ 52.95. o 173496

ls=—L="""" F =4.8.0%=4.8-j-0.0606
= T iiog e T4 )

U, 5295 ¢ 174
T 15.305 . 111823
Zs

=3.455.¢71%/%2 20282 — j-3.44

8 YcnoBue mpoBepKU: KOMIUIEKCHBIN TOK MEPBOM BETBU PABEH CYMME KOMIUIEKCHBIX TOKOB
MapasieIbHbIX BETBEM.

li =12+ ls+14=3.01— j-10.15+4.8— j-0.0606+0.282— j-3.44=8.1116— j13.53

CpaBHUM C TOKOM, OTIPE/ICIICHHBIM B ITyHKTE 4

8.1116— j-13.53~8.085— j-13.53

VcnoBue IIPOBEPKU BBITIOJIHACTCA.
9. OHpeI[eJ'IHCTCH KOMIIIICKCHasA MOINHOCTb

S =U-11=100-e/°.15.76-¢ 1% _1576.¢1%9%% _g08 51 j.1352.8= P+ j-O

AxTtuBHas MoiHocTs, P=873.2 BT
PeakTuBHas montHocTh Q=1264.6 BAp
ITonnas momHOCTE S=1576 BA
[TocTpoeHne BEKTOPHOU AMAarpaMMbl OCYILECTBIISIETCS 110 KOOPAUHATAM B KOMILIEKCHOM
IUIOCKOCTH.
dopma npeacTaBJieHus pe3yJbTara:
PaboTa BeIMOSHSAETCS B TETPAAAX I MPAKTHYECKUX padOT, CIaeTCs B KOHIIE 3aHATHS B opme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLICHKa «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM pPacyeT BBINOJHEH B IOJHOM oOBbeMe,
pemieHre OQOPMIIEHO C COOMIOJICHMEM YCTaHOBJIEHHBIX IPABWI; CTYAEHT CBOOOJHO BiaJeeT
TEOPETHUYECKUM MaTepuasioM, 6€301IM00YHO MPUMEHSET ero MU PeLIeHNnH 33/1a4;
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- OLEHKa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM TpPH BBHINOJHEHUH 3aJaHUs JOIMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, perIeHne o(QpOpMIICHO ¢ COOMIOICHNEM YCTaHOBJICHHBIX HMPABUI; CTYIEHT
CBOOOHO BJaJ€ET TEOPETUIECKUM MaTepHanoM, 6e3011H00YHO IPUMEHSIET €ro IpH PELICHUH 3a/ad;

- OLEHKAa «Y/AOBJETBOPUTEJBHO» BBICTABISCTCA CTYICHTY, €CIM 3aJaHHE€ BBINOJHEHO C
«rpyObIMUY» omMOKamMu, penieHre oGopmieHo 6e3 COOMIOACHUS YCTAHOBICHHBIX PaBUIL;

- OIICHKA «HeY/JA0BJIeTBOPUTEIBLHO» BBICTABIISICTCS CTYICHTY, €CIi paboTa HEe BBHITIOJTHEHA.

IIpakTnueckas padora 13
«Pacuer Tpexda3Hoi 3JIEKTPUYECKON ey NPH COeIMHEHNH NOTPeOuTe IS «3Be310i».

Henan:

- 3aKpeNUTh 3HAHUS 10 U3y4eHHOH Teme «CrocoObl coequaenus (a3 TpexdaszHbIX TeHEPaTOPOB
Y IPUEMHHUKOB 3JIEKTPUYECKON SHEPTUNY,

- Hay‘-II/ITB paCC‘II/ITI)IBaTB Tpex(i)aSHI)Ie BJIGKTpI/I‘-IGCKI/IG menn HpI/I COCANMHCHUU (1)213 HpI/ICMHI/IKa
3BE30M.

Boinosnus padorty, Bel Oyaere:
YMETb:
VYVl Vo2 VYn3 Vo4 Y5
MarepuanbHoe o0ecnieyeHme:
KoHcnekT nexuii, HHCTPYKIUS K BBHIIOJHEHHUIO MIPAKTHUECKON paboThl, paboyas TeTpa/ib.
3ananmue:
1. OnpenenuTs IUHEWHBIC U (Da3HBIE TOKU B 3aJaHHOM JIEKTPUICCKOH TIETTH.
2. OnpenenuTh MOIITHOCTh JICKTPHYECKOH TICTIH.
3. IToCcTpOUTH BEKTOPHYIO THArpaMMmy.
Iopsinok BbINOJIHEHHSI PAadOTHI:
1. IToBTOpUTH KOHCHEKT JeKui o Teme «CriocoObl coequHeHus (Pa3 TpexdaszHbIX reHepaTopoB
Y IPUEMHUKOB 3JIEKTPUYECKON IHEPTUM.
2.Haueptuthb cxemy. OnpenenuTh cXeMy coeMHeHns (a3 mpueMHUKa.
3.0npenenuth (azHbie HANIPSHKEHUS, (ha3HBIC U TUHEHHBIC TOKH.
4.ITocTpouTh B MacmTabe BEKTOPHYIO TUATPAMMY.
5. OnpenenuTh MOIMTHOCTH TpeX(ha3HOU FICKTPUICCKOM IICTIH.
Xox padoThI:
1. U3yuuTh anroputM pacyera Tpex@a3zHoil nenu npu coequHeHnu ¢a3 noTpeOuTens 3Be3a0u
IIPU CUMMETPUYHOM Harpy3Ke.
Harpyska Ha3bIBaeTCsi CUMMETPUYHOM, €Clid TOKU B (pa3a paBHBI 10 aMIUIUTYJE U BEKTOPHI
TOKOB caBUHYThl Ha 120°. Torma reomerpuueckas CyMMa TOKOB paBHA HYIIO M 4epe3 HYJIEBOU
MIPOBOJIHUK TOK HE MPOTEKAET.
VYcnoBueM CUMMETPUYHON HArpy3KH SIBJISIETCSI PABEHCTBO KOMIUIEKCHBIX COIPOTHUBIICHUN B
(hazax.

Zi=lp=~Lc
[opsiok pacyera:
A) 3amnucath (azHble HanpsDKEHUs B KoMIiekcHou (opme. Hawanbnyio dazy Ua mpumem
paBHoOi1 90°.

U,=U,-e®,
UB :UB'e_jsol
Uc =U, e s,

| | 0
b) OnpenensiroTcs KOMIUIEKCHBIE CONTPOTUBIIEHUS (a3 npueMHuka Z 4,Z5,Zc
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C) Toxu B dazax onpenemnstoTcs mno 3akony Oma

E) IlocTtpoenue BeKTOpHOM quarpaMmbl OCYILIECTBIISETCS B KOMIUIEKCHOM TJIOCKOCTH.

2. 1. WU3yuuth anroputMm pacueTa Tpex¢azHON LEeNmu Mpu COEAUMHEHUU (a3 MoTpeOuTens
3BE3/I0M IIPU CUMMETPHUYHON Harpy3ke 0e3 HyJIeBOTO MPOBO/IA.

0 0 0
Harpy3ska siBnsieTcst He CHMMETPUYHOM, €CII He BBITOJIHSETCS yeiaoBue Z4=Zp=2Zc

Ecnu oTcyTcTBYET HYJI€BOM MPOBOJ B 3TOM CIIy4ae MEXKy HEUTPAIbHON TOYKOW MCTOYHUKA U
HEUTPAITHbHOW TOYKOW INMPHEMHHKA BO3HHUKAET Pa3HOCTh MOTeHHHAIOB Uyne, KOTOpash Ha3bIBaeTCs
CMEIlIEHHEM HEeNTpaiu U onpezaensercs no Gopmyie.

0 0 0 0 0 0
U, y,tUg yy+Uc y,
] ] ] ’

Yat Vet Ve

0
Uwn =

] u] ]
TI€ V,, Vs, Ve - KOMIUIEKCHBIE IPOBOJUMOCTH (a3.

Hamnpspkenue Ha azax morpedutens OyayT pasHble U He OyayT paBHBI HaNPsSHKEHUIO HE (a3ax
WCTOYHHKA U OMPEICISIOTCS 10 POpPMYyJIaMm.

u,=u,-u
U é =U B U NN’
. =U, -
HODSII[OK pacycrTa.

A) 3amnucath (a3Hble HanpsDKEHUs B KoMIUiekcHo (opme. Hawanbnyio dazy Ua npumem
paBHoit 90° o dpopmynam

U,=uU, e,
UB =UB'eij301

Uc :Uc _e—j150’
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| | 0
B) OmnpenensitoTcss KOMIUIEKCHBIE cONTpoTuBIeHus (a3 nmpueMuuka Z 4, Z s, Z ¢  KOMILIEKCHBIC

0 0 0
IPOBOJUMOCTH (a3 IPUEMHHKA V., Vy, Ve -
C) Onpenenutb CMEIICHUE HEUTpaH .
J1) Onpenenuth HanpspKeHUs Ha (pa3ax MpHEeMHHUKA.
E) Toku B (hazax onpeaensatorcs 1o 3akony Oma.
3) Cymma TOKOB B (ha3ax paBHa HYJIIO.

0 0 0
lia+1s+1c=0

N) IlocTpoenue BEKTOPHOU TuarpaMMbl OCYIIECTBIISETCS B KOMIUIEKCHON MJIOCKOCTH.

3. V3yunuth aJiropuT™M pacuera pacueT Tpex(pa3zHoM Lenu MpU COeTUHEHUH (a3 MoTpeOuTens
3BE€3/101 € HYJIEBBIM IIPOBOJIOM IIPU HECUMMETPUYHON HarpysKe.

90°.

] al 0

B) OnpenensiroTcs KOMIUIEKCHBIE CONTPOTHBIIEHHS (a3 mpueMHuKa Z 4,Z3,Zc

C) Toku B dazax onpenenstorces 1o 3akony Oma .

1) Tox B HyneBoM mpoBoje ompexaensiercs . Jlisg BbIpaBHUBAHMSI HANpsDKEHUS IIPU
HECUMMETPUYHOM Harpy3ke U coeMHeHuu (a3 moTpeOuTens 3Be370i NPUMEHSETCS] HYlIeBOM POBO/I,
COCIMHSIONMN HEUTPAIBHYI0 TOYKY MCTOYHHMKA C HEWTPAJIbHOM TOYKOM NpueMHUKa. Torma, eciau
npeHeOpeyb NaJieHueM HalpsLKeHUs B IMHEHHBIX IPOBOIAX, HAIIPshKeHHE Ha (azax mprUeMHHKa OyayT
paBHBI HAIMIPSDKEHUIO Ha (pa3ax UCTOYHUKA.

Ilopsanok pacyera:

A) Banucath (a3Hble HaNpsHKEHUS B KOMIUIeKCHOU ¢popme. Hauanbhyto dazy Ua npumem
paBHOU

E) IlocTpoenne BEKTOpHOM AUarpaMMbl OCYIIECTBIISIETCS] B KOMITJIEKCHOM TIJIOCKOCTH.

dopma npeacTaBjieHus pe3yJabTara:
PaboTa BeIMOHSETCS B TETPAAAX IS MPAKTHYECKUX padOT, CAaeTCs B KOHIIE 3aHATHS B (popme
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OLIEHKAa «OTJHUYHO» BBICTABIISIETCA CTYJEHTY, €CJIM pacyeT BBIIIOJIHEH B MOJHOM O0beMe,
peuieHre OQOpPMIIEHO C COOJIIOJCHUEM YCTAaHOBJIEHHBIX MPaBHJ; CTYIACHT CBOOOJIHO BIaJeeT
TEOPETUYECKUM MaTepuaioM, 0e301IMO00YHO MPUMEHSIET €r0 MPH PElIeHUH 3a/1a4;

- OILIGHKa «XOPOIIO» BBICTABISAETCS CTYIACHTY, €CIM IPU BBINOJHEHUU 3aJlaHUSl JIOMYIIECHbI
HE3HAYUTENIbHbIE OLIMOKH, pelieHue opopMICHO C COOJIIOICHUEM YCTaHOBJICHHBIX MPABUII; CTYIIECHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepruaioM, 6e301HO0YHO MIPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIIEHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIM 3aJaHHE BBIMOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 COOMI0AeHNs YCTaHOBICHHBIX MTPaBUT,

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa He BHIMOJIHEHA.

IIpakTnyeckas padora 14
«Pacyer Tpexda3HOH IEKTPUYCCKON el NPH COeIMHEHNHU NMOTPEOUTEIsI «TPEYTroJbHHKOM.

ean:

- 3aKpeNUTh 3HAHUS M0 U3ydeHHOH TeMe «CrocoObl coeuHeHus (a3 TpexdasHbIX T€HEpaTOPOB
Y IPUEMHHUKOB NIEKTPUYECKOU SHEPTUNY;

- Hay4UTh PACCUUTHIBATh TpeXx(a3Hble 3IEKTPUUYECKUE LIeTH NPU COSAMHEHUH (pa3 mpHeMHUKa
TPEYrOJIbHUKOM.

Bemmosinus pabdory, Bel Oyaere:

YMETh:

Vol Va2 Va3 Y4 Va5
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MarepuajibHoe obecrieyeHue:

MarepuajbHoe obecnieyeHue:

KoHcnekT jaexkuuii, HHCTPYKIMS K BBITIOJIHEHUIO PAKTHUECKOM padoThl, paboyast TETpaib.

3aganue:

1. OnpenenuTs TMHEHHBIE U (pa3HbIE TOKH B 3aJaHHOM IEKTPHUECKON IETIH.

2. Onpenenuth MOITHOCTH IEKTPHUUECKON HETIH.

3. [locTpouTh BEKTOPHYIO AUATPAMMY.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. TToBTOpHUTH KOHCIIEKT JEeKIUi 110 TeMe «CriocoObl coenaeHus Pa3 Tpexpa3zHbIX TCHEPATOPOB
Y IPUEMHHUKOB JIEKTPUUYECKOU SHEPTUM.

2.HauepTtutb cxemy. Onpenenuts cxeMy coeIMHeHus (pa3 mprueMHUKa.

3.0npenenutsh (pa3Hble HANPsDKEHUs, pa3HbIC U JTHHEHHBIC TOKH.

4.IlocTtpouTh B MaciiTabe BEKTOPHYIO AUArPAMMY.

5. Onpenenuth MOITHOCTH TpeX(da3HOU FMEKTPUIECKOM IIeTIH.

Xoa pa6oTsi:

1. I3yunTh anroputM pacuera pacueT TpexpazHOW LEenu MpH COeTUHEHUH (a3 MoTpeduTens
TPEYTrOJIbHUKOM.

Ilopsanok pacyera:
A) 3anucarb (a3Hble HampsbkeHHs B KOMIUIEKCHOU ¢opme. HauanbHyro ¢azy Uap mpumem
PaBHOM HYJIIO.

UAB :UAB 'ej07
UBC :UBC ‘e—j120’
UCA :UCA - 1%

0 0 0
B) OnpenenstoTcss KOMIUIEKCHBIE CONTPOTUBIICHHS (a3 mpueMHuka Z 4z,Zzc,Z ca

C) Toxu B da3zax onpeaensrorcs mo 3akony Oma
0

U s
O
Z s
0
o Usc
lec =—
Z sc
O
U

ul
Zca

= )

CA

J1) OnpenensitoTcs TMHEWHBIE TOKU 0 (hopMyliam
E) IlocTpoenue BEKTOPHOM quarpaMmbl OCYILIECTBISETCS B KOMILIEKCHOM MIIOCKOCTH.

dopma npeacraBiIeHus pe3yJibTara:
PaGora BeImONHSETCS B TETpaIsIX s MPAKTUYECKUX PadOT, CAAeTCsA B KOHIIE 3aHATHUS B (opMme
PELLIEHHOM 3a1a4Mu.

Kputepun onenkn:

- OLICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM pPacyeT BBINOJHEH B IOJHOM oOBbeMe,
pemieHre OQOPMIICHO C COOMIOJICHMEM YCTAaHOBJIGHHBIX IIPAaBWI, CTYAEHT CBOOOJHO BIajeeT
TEOPETUYECKUM MaTepHaioM, 0€30IIHO0YHO IPUMEHSET €r0 IPHU PEIICHUH 3a/1a4;
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- OLEHKa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM TpPH BBHINOJHEHUH 3aJaHUs JOIMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, perIeHne o(QpOpMIICHO ¢ COOMIOICHNEM YCTaHOBJICHHBIX HMPABUI; CTYIEHT
CBOOOHO BJIaJ€ET TEOPETUUECKUM MaTepHuanoM, 6e301100YHO IPUMEHSIET €ro IpH PELICHUH 3a/1ad;

- OLEHKA «Y/AOBJETBOPUTEJBHO» BBICTABISCTCA CTYICHTY, €CIM 3aJaHHE€ BBINOJHEHO C
«rpyObIMUY» omMOKamMu, penieHre oGopmieHo 6e3 COOMIOACHUS YCTAHOBICHHBIX PaBUIL;

- OIICHKA «HeY/JA0BJIeTBOPUTEIBLHO» BBICTABIISICTCS CTY/ICHTY, €CIi paboTa HEe BBHITIOJTHEHA.

IIpakTnueckas padora 15
«Pacuer Tpex(a3Ho# JIEKTPUYECKOH LeNH B aBAPUIHBIX PeKUMAX)

Mean:

- 3aKpeNUTh 3HAHUSA M0 U3y4eHHOH TeMe «CrocoObl coeauaenus (a3 TpexdaszHbIX TeHEPaTOPOB
Y IPUEMHUKOB JIEKTPUUECKOU SHEPTUNY;

- HAY4UTbh PACCUUTHIBATh TpeX(azHble >JIEKTPUUECKHUE LENH MPU COeTUHEHUH (a3 MpueMHUKa
3BE€3/I0M WJIM TPEYTOJIbHUKOM B aBApUITHBIX peKUMaXx.

Boinosnus padorty, Bel Oyaere:

YMETb:

VYnl Yn2 Yn3 Va4 Va5

MarepuajbHoe obecrnieyeHue:

KoHcnekT nexnuii, MHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.

3ananmue:

1. Onpenenuth nuHEHHBIE U (a3HBIE TOKM B 33JIaHHOW DAJICKTPUYECKOM IIeNU Ui 3aJaHHOTO
ABApUIHOTO peXHUMa.

2. ITocTpouTh BEKTOPHYIO IMarpammy.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. TToBTOPUTH KOHCTEKT JeKIHH Mo TeMe «CrocoOsl coenuuenust $a3 Tpexda3HbIX TEHEPATOPOB
Y IPUEMHUKOB 3JIEKTPUYECKON IHEPTUW.

2.Haveptuthb cxemy. OnpenenuTh cXeMy coeTMHeHns (a3 mpueMHUKa.

3.0npenenuth (pasHbie HanpspKeHUs, (a3HbIE W JIMHEWHBIE TOKH NPPU 3aJaHHOM aBapUHHOM
pexumMe paboThI.

4.ITocTpouTh B MacmTabe BEKTOPHYIO TUATPAMMY.

5. CnenaTh BBIBOJBI 00 N3MEHEHHUAX TOKOB ¥ HANIPSDKCHHU B aBApUIHOM PEKUME.

dopMa npeacTaBIeHus pe3yJabrara:

PaGora BbImonHsETCS B TETpaAsIX s MPAKTUYECKUX padOT, CAAeTCs B KOHIIE 3aHATUS B (opMme
pELIEHHOM 3aa4uH.

Kpurepun oueHku:

- OLIEHKAa «OTJHUYHO» BBICTABIISECTCA CTYJIEHTY, €CJIIM pacueT BBHINOJHEH B MOJHOM o0OBbeMe,
peuieHre OQOpPMIIEHO C COOJIIOJICHUEM YCTAaHOBJIEHHBIX MPaBHJI; CTYICHT CBOOOJIHO BIAJeeT
TEOPETUYECKUM MaTepuaioM, 0€301IHO0YHO MPUMEHSIET €r0 MPH PEIICHUH 3a/a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBIIOJHEHUU 3a/laHUSl JOMYILIEHBI
HE3HAYUTENIbHbIE OIIMOKH, peiieHne 0(hOpMIIEHO ¢ COOIIOIEHUEM YCTAaHOBIEHHBIX MPABHII; CTYACHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepraioM, 6e30IHO0YHO MPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIIGHKA «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue ogopmiieHo 6e3 coOII0eHHS YCTAaHOBICHHBIX MPABUI;

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa He BHIMOJIHEHA.

IIpakTnyeckas padora 16
«HM3y4eHne oCHMIIOTPAaMM NPH aBAPHIHBIX PEKAMAX B TPexX(Pa3HbIX LHENmsax»
ean:
- 3aKpeNUTh 3HAHUS M0 U3y4eHHOH TeMe «CrocoObl coenuHenns (a3 TpexdazHbIX reHepaTopoB
Y IPUEMHHUKOB NIEKTPUYECKOU SHEPTUN»;
- Hay4UThb aHAJIU3UPOBATh OCIMIUIOTPAMM aBapUNHBIX PEKUMOB B TpeX(azHbIX ITEKTPUUECKUX
LEISX.
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Boinosnus padorty, Bl Oyaere:

YMETh:

Val Va2 Va3 Y4 Yna5

MarepuajbHoe obecnieyeHue:

KoHcnekT naekuuii, HHCTPYKIHS K BBITIOJIHEHUIO PAKTHUECKO padoThl, paboyast TeTpaib.

3aganue:

1. BBINOHUTE aHAINU3 aBapHITHBIX PEXKUMOB pabOTHI B TpeX(ha3HBIX LEMsX.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. TToBTOpHUTH KOHCIIEKT JeKIUH 110 TeMe «CriocoObl coenaeHus (a3 Tpexpa3zHbIX TCHEPATOPOB
Y IPUEMHUKOB IEKTPUUYECKON SHEPTUM.

2.Haueptutb cxemy.

3. OnpenenuTs poj aBapUITHOTO PEKUMA.

4. OnpenenuTs O OCHMJUIOTPaMMaM 3HaYeHUs TOKOB U HAIIPsHKEHUI.

4.IlocTpouTh B MaciITabe BEKTOPHYIO AMArpaMMy IIPHU aBapUHOM pEeXUME.

5. Cnenatb BbIBOJIbI 00 U3MEHEHUSIX TOKOB U HAIPSXKEHUH B aBapUIHOM pEXHUME.

dopma npeacrasiieHus pe3yJbTara:

PaGora BbImonHsETCS B TETpaAsIX sl MPAKTUYECKUX padOT, CAAETCSA B KOHIIE 3aHATUS B (opMe
PELICHHOM 3a1a4.

Kpurtepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABISECTCS CTYACHTY, €CIU pacyeT BBIOJHEH B IOJIHOM OOBEME,
peuieHre OQOpPMIIEHO C COOJIIOJEHHUEM YCTAaHOBJIEHHBIX WPaBHWJI; CTYIAEHT CBOOOJHO BIAJeeT
TEOPETUYECKUM MaTepuaoM, 0e301IMO00YHO MPUMEHSIET €r0 MPH PEelIeHNH 3a/a4;

- OIIEHKa «XOPOII0» BBICTABISIETCS CTYACHTY, €CIIM TPH BBHINOJHEHWU 3aJaHUS JOIMYIICHEI
HE3HAYUTCJIIbHBIC OIHI/I6KI/I, pEeIICHUC O(i)OpMJ'IeHO C CO6J'IIOJIGHI/IGM YCTAHOBJICHHBIX ITPaBUJI; CTYACHT
cBOOOJIHO BJIaJI€ET TEOPETUYECKUM MaTEPHAIIOM, O€30IIMO0YHO IPUMEHSET €ro IIPU PEeIIeHUH 3a1a4;

- OLEHKAa «yAOBJETBOPUTEJBHO» BBICTABISACTCA CTYIECHTY, €CJIM 3aJaHUE€ BBINOJHEHO C
«rpyOBIMI» OMKUOKaMH, perieHre oGopmiIeHo 0e3 COOTIOICHHS YCTaHOBICHHBIX MTPaBUIT;

- OLICHKA «HeYJAO0BJIEeTBOPUTEIbHO» BbICTABIISICTCS CTYACHTY, €CIM pa00Ta HE BBIIIOJIHEHA.

IIpakTnyeckasi padbora 17
«PacyeT nmorpemHocTeil n3MepeHus»

Hean:
- 3aKpEMUTh 3HAHUS 10 U3ydeHHOU TeMe «OCHOBBI METPOJIOTHI Y,
- HAyYUTh PACCUMUTHIBATDH IMOTPEITHOCTH U3MEPEHUSI.

Bbinosinus padory, Bel 0ynere:

YMETh:

VYnl Yn2 Yn3 Y4 Va5

MarepuajibHoe ofecrnieyeHue:

KoHcnekT nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKOH paboThl, paboyas TeTpab.

3amanmue:

1. Pemmth 3amaum Ha ONpelelCHHE MOTPEIIHOCTe W3MEpEeHUss B COOTBETCTBUE C
VHJIMBUIyaJIbHBIM 33JJaHUEM.

IHopsiaok BbINOJHEHNS PA0OTHI:

1. IIoBTOpUTH KOHCHEKT JIEKIHI 10 TeMaM «OCHOBHBIE METPOJIOTUYECKUE TOHATHUSA.

2.IIpounTaiiTe yca0BuUs 3a1a4M U COCTABHTE AAHO 33J1a4H.

3.PemnTh 3a1a4M Ha ONIPEIETICHUE MTOTPEUTHOCTEN U3MEPEHUSI.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xoa padoThi:

1. U3yuuTh KpaTKue TEOPETUIECKHUE CBEICHUS i POPMYIIBI ISl pacyeTa MOTPelIHOCTEH.
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[TorpemHOCTP HW3MEPEHUN — OTKJIOHEHUE pe3yJbTara M3MEPEHHs OT HCTHUHHOTO 3HAYEHUS
HU3MEPSAEMOU BEJITUYUHBI.

Pesynbrar m3MepeHHss — HEKOTOPOE YHCIIO, TMPUHATOE IS JAHHOW (PU3UYECKOW BEITMYMHBI
€IMHUII, JAF0IIee KOJMYECTBEHHYIO HH(OPMAIIMIO O CBOMCTBAX U3MEPSIEMON (PU3NYECKON BETUIMHEI.

HctunHoe 3HaueHWe (U3MUYECKOW BEIMYMHBI — 3HAUCHHE, UCATbHO OTpaKalolliee B
KaueCTBEHHOM M KOJIMYECTBEHHOM OTHOIIEHUSX COOTBETCTBYIOIIEEC CBOMCTBO JAHHOTO (PH3UUECKOTO
00BeKTa.

JleiicTBuTeNnbHOE  3HAUCHWE  (U3MYECKOW  BEIMYMHBI —  3HAYCHHE,  OINPEACIICHHOE
IKCMEPUMEHTAIBHO W HACTOJILKO MPUOJIMKAIOIEeCS K HCTUHHOMY, YTO MOXET OBITh HCIIOJIb30BaHO
BMECTO HETO.

[To dopme mpeacTaBiIeHUs Pa3IMYaIOT CISAYIONINE BBl IOTPEITHOCTEH:

1.AGcomoTHAsT TOTPEIIHOCTh —— BEJIMYMHA paBHAs PA3HOCTH MEXIYy H3MEPEHHBIMAy U
JNEMCTBUTEIBbHBIM Ao 3HAUCHUSIMUA U3MEPSIEMOMN BETUYUHBI.

AA = A — Ao
2. OTHOCHUTENbHAS TIOTPEITHOCTD
AA
p=——:-100
AO
3.IIpuBeneHHas NOTPEIIHOCTD
AA
y = -100,

MAX
r71€ Ayax- TP U3MEPEHUS CPEICTBA U3MEPEHHUSL.

[IpuBeneHHass MOTPENTHOCTh ISl OOJBIIMHCTBA 3JICKTPOTEXHUYECKUX CPEJICTB HW3MEPCHUs
oTpeseNsieT Ki1acc TOYHOCTH prudopa.

Uwucna, yka3pIBarolyue KiIacc TOYHOCTH MPHOOpa Yo, 0003HAYAIOT HAWOOJIBIIYIO JOTYCTUMYIO
MPUBEJICHHYIO TOTPEIIHOCTh B TPOILEHTaX, T.€. NMPU HOPMAJIBHON OSKCIUTyaTallid MaKCHMaJlbHOE
3HAa4YCHUE TPUBEJICHHON NOTPEIIHOCTH HE JOJDKHO TPEBhIMIATh KJIACC TOYHOCTH.

2. Pemnth 3a1a4u B COOTBETCTBUE C HOMEPOM BapHaHTa.

®dopma npeacTaBiIeHUs pe3yJabTaTa’

PaGoTa BBINOHSACTCS B TETpaIAX sl MPAKTUIECKUX paboT, cIaeTcs B KOHIIE 3aHITHS B Gopme
pEIICHHOH 3a/1a4H.

Kpurepun oueHku:

- OLIEHKAa «OTJHYHO» BBICTABISECTCA CTYJICHTY, €CJIM pacueT BBHINOJHEH B TOJHOM o0OBeMme,
peuieHre OQOPMIIEHO C COONMIOJCHHUEM YCTAaHOBJIEHHBIX MPaBHI; CTYASHT CBOOOJHO BIAJEeT
TEOPETUYECKUM MaTepuaioM, 0€30IIHO0YHO MPUMEHSIET €r0 MIPH PEIICHUH 3a/1a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBINOJHEHUU 3a/laHUSl JOMYILIEHBI
HE3HAYUTENIbHbIE OLIMOKH, pemieHue opopMIEHO C COOIIOICHUEM YCTaHOBICHHBIX MPABUIL; CTYIEHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepraioM, 6e301HO0YHO MIPUMEHSET €ro MPHU PElICHUH 3a]1aY;

- OIIEHKa «yd0BJETBOPHMTEJIbHO» BBICTABISAETCS CTYACHTY, €CIU 3a/JlaHh€ BBINOJHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 COOMI0IeHNs YCTaHOBICHHBIX MTPaBUT,

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa He BHITMOJIHEHA.

Tema 6.2IIpubGopsl U MeTOABI H3MEPEHUS

[IpakTruyeckas padora Nel8
Pacmmpenne npenenos n3MepeHusi aMIepMeTpOB U BOJIBTMETPOBY
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ean:
- 3aKPENUTh 3HAHUS 110 U3y4eHHOU TeMme «IIpubopbl 1 METOABI U3MEPEHHUS,
- HAYYUTD ONIPCACIIATh NPCACT U3MCPCHUA aMIICPMETPOM U BOJIBTMCTPOB

Boinoanus padorty, Bl Oyaere:

YMETb:

VYal Yn2 Yn3 Va4 Va5

MarepuajbHoe obecrieyeHue:

3aganue:

1. Pemute 3amaud Ha ompeneicHUE M00ABOYHOTO COMPOTHUBIICHHS, COMPOTUBIICHUS IIYHTA,
KO3 puIHreHTOB TpaHChOpMaUK TPAaHCPOPMATOPOB TOKA W HANPSDKEHUS B COOTBETCTBHE C
WHIMBUIyaJIbHBIM 33JJaHUEM.

IMopsiaok BbINOJIHEHHS PA0OTHI:

1. TIoBTOpUTH KOHCIIEKT JIEKIHH 110 TeMaM «OCHOBHBIE METPOJIOTHYECKUE TTOHSTHUS.

2. Pemnts 3amaun.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xoa pa6oTsi:

1. 3yunTe KpaTKkue TEOPETUIECKUE CBEICHUS

JInst paciupeHust IpeiesioB U3MEPEHUs aMIIEpPMETPOB, MPETHA3HAUYCHHBIX ISl paOOThI B ETISAX
MIOCTOSIHHOTO TOKa, MX BKJIIOYAIOT B IIeMb NapajuienbHo HIyHTY. [Ipu 3ToM uepe3 mpubop mpoxoauT
TOJIBKO 4YacThb M3MEPSIeMOro TOKa, OOpaTHO MPOMOPLUOHATIBHAS €ro CompoTuBIeHHIO Ra. Bosbas
4acTh [ 9TOrO TOKa mpoxoauT 4depe3 IryHT. [Ipubop w3MepsieT majeHue HANpPSOKCHWs] Ha ITYHTE,
3aBUCALLIEE OT MPOXOJANIETO 4Yepe3 IIYHT TOKa, T. €. MCIOJb3YeTCS B Ka4eCTBE MUJUIMBOJIBTMETpA.
[IIkama mpubopa rpagyupyercs B ammnepax. 3Has COnpoTuBiieHust mpudopa Ra u mynra Ry, MOxHO 10
TOKY I, GukcupyemMomy npudbopom, onpeaeauTb U3MEPIEMbIi TOK:

I =1, (Ry+Ru)/Ru = Lun

rae n = I/Ix = (Ra + Ry)/Ry — xo3dduruent myntupoanus. CONMpOTHBIICHUE IIIYHTa, HEOOX0IUMOE
JUTsl I3MepeHus Toka I, B n pa3 Oosblmero, ueM Tok mpuodopa la,

Ru = Ra/(n-1)

KOHCTpYKTHBHO IIYHTHI TUOO MOHTHUPYIOT B KOpIyc mpuoopa (myHTsl Ha TOKU 10 50 A), 6o
YCTaHABJIMBAIOT BHE €r0 M COCIUHSIOT ¢ mpuOopoM mpoBoaamu. Ecim mpubop mpenHazHadeH s
MOCTOSTHHOM paboThI C IIYHTOM, TO IIKAJIa €r0 IPaAyHpPyeTcs Cpa3y B 3HAYCHHUIX U3MEPSIEMOTO TOKa C
y4eToM KOA(PQPHIIMEHTA IIYHTUPOBAHHUSI M HUKAKUX PACUCTOB JUIS ONPEICIICHHS TOKa BBITIOJHATH HE
Tpebyercs. B ciydae nmpuMeHeHHs] HapyXXHBIX (OTACIBHBIX OT MPUOOPOB) IIYHTOB HA HUX YKa3bIBAIOT
HOMMHAJIBHBI TOK, Ha KOTOPBIA OHHM PACCUUTAHbl, U HOMHHAIBHOC HAIPSDKCHHE HA 3a)KUMax
(xamuOpoBannbie myHTH). LllyHTHI mMOgOupatoT k mnpuOOpaM Tak, YTOOBI MPU HOMHUHAIBHOM
HANpSHKCHUM Ha 3aKMMax NIYHTa CTpelka MpruOopa OTKIOHsIIACh Ha BCO Imkany. ClenoBaresibHO,
HOMMHAJIbHBIC HATIPSDKCHUS TIPUOOPA U IIYHTA JOJDKHBI ObITH OJTMHAKOBBIMH.

Jyis TOoro 4toObI TMOBBINIEHHWE TEMIEPATyphl IIYHTA MPH IMPOXOKIECHUM MO HEMYy TOKa He
OKa3bIBAJIO BIMSHUS Ha TOKa3aHUA NpUOOpa, HIYHTHl HM3TOTOBISIIOT W3 MaTEpUajoB C OOJBIINM
yIeIbHBIM COMPOTUBIECHHEM U MajbiM TEeMIIEPaTypHbIM Kod(h(dUIIMeHTOM (KOHCTaHTaH, MaHT aHUH,
HUKETUH W 1p.). Jisd yMeHbIIeHUs BIHSHUS TEMIIEpaTypbl Ha TIOKa3aHUsA aMIepMeTpa
MOCJIEIOBATENFHO € KaTyIIKON Mpubopa B HEKOTOPHIX CIYYasX BKIIOYAIOT JO0ABOYHBIN PE3UCTOp W3
KOHCTaHTaHa WM JPYToro MoJ00HOT0 MaTepuana.

Jlis  BKIIIOYEHHS] DIEKTPOU3MEPUTENBHBIX TMPUOOPOB B IEMU MEPEMEHHOTO TOKa CIIyKaT
M3MEpUTENbHBIE TpaHCPOpMATOPBI, OOECTeunBaOIIMe OE30MaCHOCTh OOCTYKMBAIOIIETO TMepcoHaa
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IPU BBINOJHEHUH 3JCKTPUYECKUX HW3MEPEHHH B LEMSIX BBICOKOTO HaNpsHKeHHs. BkiodeHnue
AIIEKTPOM3MEPHUTENIBHBIX MPUOOPOB B 3TH IIeTH 0€3 TaKuX TPaHC(HOPMATOPOB 3aMperiacTcs MpaBuIaMu
TEeXHUKH Oe3omacHocTH. Kpome TOro, m3mepurenbHble TpaHC(HOPMATOPHl PACIIUPSIOT TPEIEIbI
U3MEpEHUsT NpPUOOPOB, T. €. MO3BOJSIOT M3MEPATH OOJBIINE TOKH M HANPSOHKEHUS C TOMOIIBIO
HECJIOKHBIX MPUOOPOB, PACCUMTAHHBIX Il U3MEPEHHS MaJIbIX TOKOB U HANPSKEHUH.

Tpancdopmarop TOKACIyXHUT JJsl TOJKIIOUYEHUS aMIIEPMETPOB U JIPYTUX MPUOOPOB, KOTOPHIE
JOJDKHBI PearupoBaTh Ha MPOTEKAIOUINA MO ENH MePeMEHHBIN TOK. ET0 BBIIOIHSIOT B BUJCOOBIYHOTO
JIBYXOOMOTOYHOTO  TIOBBIIAIOIIEr0  TpaHcopmarTopa;  MEpPBHYHYH0  OOMOTKY  BKJIIOYAIOT
IIOCJIEIOBATEIBHO B LIENIb U3MEPSEMOI0 TOKA, K BTOPUYHON 0OMOTKE MMOAKIIIOUAIOT aMIIEPMETP.

Tak kak compoTuBieHHE OOMOTKM aMIepMeTpa, MOAKIIOYAEMOro K TpaHcPOpMaTropy TOKa,
00OBIYHO MaJlo, TpaHc(hOpPMATOP MPAKTHYECKH pabOTaeT B PEKHME KOPOTKOTO 3aMBIKaHHSA, U C
JOCTaTOYHOM CTETEHBI0 TOYHOCTH MOYKHO CUHTATh, 4TO TOKH I3 1 lo, mpoxoasmue mo ero oOMoTKaM,
OyayT oOpaTHO IPONOPLUOHATIBHBI YUCTY BUTKOB W1 U W2 3TUX OOMOTOK, T.€.

|1/|2:W1/W2: n

CrnenoBaTenbHO, MOAOOpPaB COOTBETCTBYIOIIUM OOpa3oM YHCIO BUTKOB W 1 U W 2 OOMOTOK
TpaHc(hopMaTopa, MOXHO H3MepsATh OOoJbIIMe TOKW 1, TpoIryckas depe3 dIeKTPOM3MEPUTEIbHBIN
npubop manbie Toku Ip. Tok Iy Moker ObITH HpHU 3TOM OMpENENieH YMHOXKEHHEM H3MEpPEHHOIO
BTOPHYHOTO TOKa I, HA BEIMYMHY N.

JInst  paciivpeHwsi TPENeioB  W3MEPEHHUs BOJIBTMETPOB NPUMEHSIOT ~ TpaHchopmaTop
HaIPSDKCHUS.

Tpancopmarop HampsHKEHUs CITY)KUT JUIsl TIOJKITIOUEHHST BOJBTMETPOB U JIPYTHX TPHOOPOB,
KOTOpBIC JIOJDKHBI pearupoBaTh Ha HampspkeHHWe. Ero BBIMOHSIIOT, KaK OOBIYHBIN JBYXOOMOTOYHBIN
MOHIKAIOIIUN TpaHchopMaTop: TEPBHYHYI0 OOMOTKY WOJKIIOYAIOT K JBYM TOYKAaM, MEXIY
KOTOpbIMH TpeOyeTcsi H3MEpHUTh HaNpsDKeHHWE, a BTOPHYHYI0O — K BOJbTMeTpy. Ha cxemax
M3MEpUTENbHBIN TpaHCchOopMaTOp HamNpsHKEHUS M300pakaloT Kak OObIYHBL. Tak Kak CONMpPOTHUBIICHHE
0OMOTKHM BOJBTMETpA, MOJKIIOYAEMOT0 K TpaHChOpMaTOpy HAMPSDKEHHS, BEJIMKO, TpaHChOpMaTop
MPaKTUYECKU paboTaeT B PEKHUME XOJOCTOTO XO/a, U MOXKHO C JOCTAaTOYHOW CTENEHbI0 TOYHOCTHU
cuntath, 4To HampspkeHuss U; wm U, Ha mepBUYHON M BTOPUYHOM OOMOTKax OyayT mpsMo
MPOTIOPITMOHATBHBI YUCITY BUTKOB W1 M W 2 00X 00MOTOK TpaHchopmaTopa, T. €.

U1/U2 :W1/W2 =N

Takum oOpa3oMm, 1o0m00paB COOTBETCTBYIOLIEE UHCIO BHUTKOB Wi H Wz OOMOTOK
TpaHcpopMaTopa, MOXKHO HM3MEpPSTh BBICOKHE HANpPSDKEHUs, MOJaBasi HAa AIIEKTPOU3MEPHUTEIbHBIN
puOOp HEOOJIBIITNE HATTPSHKCHHUS.

Hanpsioxkenne Up MoXkeT ObITh OpEIeNIEH0 YMHOKEHUEM U3MEPEHHOTO BTOPUYHOTO HANPSKEHUS
U, Ha ko3 duiment tpanchopmammu Tpanchopmaropa n.

BonbsT™meTpsl, npeaHa3HaueHHbIE IS MMOCTOSIHHOM paboThl ¢ TpaHc(hOopMaTopaMu HaMpsDKEHUS,
rpagyupyloT Ha 3aBoje C ydeToM KoddduimeHta TpaHcQopMali, U 3HAUYEHUS H3MEPSIeMOro
HaMPsKEHUS MOTYT OBITh HETIOCPECTBEHHO OTCYMTAHBI 10 IIKase mpudopa.

Jlis mpenoTBpalieHus] OMAacHOCTH MOPaKEeHUsI OOCIIYKHUBAIOIIETO IEepPCOHaNa AIIEKTPUUYECKUM
TOKOM B cllyyae MOBPEXKICHHS U30JISLUU TpaHChOopMaTopa OJUH BHIBOJ €r0 BTOPUYHONH OOMOTKHU U
CTAJILHOM KOXYX TpaHchopMaTopa JOKHBI OBITh 3a3€MJICHBI.

2.IlpounTaiiTe yCIOBHUSA 3a/1a4M U COCTABbTE AAHO 3aa4H.

3.Pemuth 3amaun Ha ompeneneHrue JO00ABOYHOTO COMPOTHUBIIEHUS, COMPOTUBICHHS IIYHTA,

K03 GUIIMEeHTOB TpaHCPOopMaIH TPAaHCPOPMATOPOB TOKA U HATIPSHKECHHUSI.

dopma npeacTaBieHus pe3yJbTara:

PaGota BeIMONHIETCS B TETpaasaxX AJs MPAaKTUYECKUX paboT, caeTcs B KOHIIE 3aHATHS B (hopme
PELLIEHHOM 3a1a4H.
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Kpurepun onenkn:

- OIICHKA «OTJIMYHO» BBICTABISECTCA CTYACHTY, €CIIM PacyeT BBINOJHEH B IOJHOM OOBeMe,
peuieHne OQOPMIIEHO C COOJIOJEHHEM YCTAHOBJICHHBIX IIPaBHJ; CTYAEHT CBOOOJHO BIajceT
TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSET €T0 IPU PEIICHUH 3a/1a4;

- OILIGHKa «XOPOILIO» BBICTABISAETCS CTYIEHTY, €CIM IPU BBIIOJHEHUU 3aaHUsl JOIYILEHBI
HE3HAYUTENIbHBIC OIIMOKH, perIeHne oQOpMIICHO ¢ COONIOICHHNEM YCTaHOBJICHHBIX MPABUI;, CTYIEHT
CBOOOHO BJIaJ€ET TEOPETUIECKUM MaTepHAIOM, 0e30IIMO0YHO IPHMEHSET €T0 P PELICHUH 3a/a4;

- OILIGHKa «yJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHH€ BBINOJIHEHO C
«rpyOpIMIY» omMOKamMu, penieHne o(GpopMieHo 6e3 COOMIOACHNS YCTAHOBICHHBIX PABUIL

- OLICHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJEHTY, €CJIM paboTa HE BHINOJIHEHA.

IIpakTnueckas padora Nel9
«M3yueHue MeTO10B U3MePEHUsI CONIPOTHBIICHHUS»
Hean:
- 3aKpEeNUTh 3HAHU 110 U3ydeHHOU Teme «[Iprubopbl 1 METOABI U3MEPEHUS,
- HAYYUTHb U3MEPATH COIMPOTUBJICHUEC PA3JIMIHBIMHA METOJaMHU.

Boinosinus padorty, Bel Oyaere:

YMETb:

VYVl Vo2 VYn3 Vo4 Y5

MarepuanbHoe o0ecrieyeHue:

3ananmue:

1. V3yunTh METOABI N3MEPEHUS CONTPOTUBIICHUS.

2.  PemuTh 3amaunM Ha OMNpeaENICHHE TOTPEIIHOCTH H3MEPEHHUS COMPOTHUBIICHHS METOJIOM
amIiepMeTpa-BOJIbTMETPA..

3. OTBETUTH HA KOHTPOJBHBIE BOMPOCHI

IMopsinok padoThI:

1. M3y4nTh METOMBI U3MEPEHHUS COIPOTUBIICHUS.

2.IlpounTaiiTe yclIOBUA 33Ja4M U COCTaBbTE AAHO 3a7a4H.

3.PemmTh 3amauyM Ha ONpEAEJCHUE TMOrPEIIHOCTH HW3MEPEHHUS] CONPOTUBIIECHUS METOJIOM
amIiepMeTpa-BOJIbTMETPA.

4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

dopMa npeacTaBIeHus pe3yJbrara:

PaGora BbImonHsEeTCS B TETpaAsIX s MPaKTUYECKUX padOT, CAAeTCs B KOHIIE 3aHATUS B (opMme
pELIeHHOM 3aa4uH.

Kpurepum oueHku:

- OLIEHKAa «OTJHYHO» BBICTABIISECTCA CTYJICHTY, €CJIM pacueT BBHINOJHEH B TOJHOM o0OBeMe,
peuieHre OQGOPMIIEHO C COOJIFOJICHUEM YCTAaHOBJICHHBIX MPAaBWI; CTYIEHT CBOOOJHO BIIaJeeT
TEOPETUYECKUM MaTepuaioM, 0e30IIHO0YHO MPUMEHSIET €r0 MPH PEIICHUH 3a/1a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBINOJHEHUU 3a/laHUSl JOMYILEHBI
HE3HAYUTENIbHbIE OLIMOKH, perieHne opOopMIIEHO ¢ COOJIOIEHHEM YCTAaHOBIEHHBIX MPABWII;, CTYACHT
CBOOOJHO BJaJICET TEOPETHUUECKUM MaTepraioM, 6e301MO0YHO MPUMEHSET €ro MPHU PEIICHUH 3a]1aY;

- OIIEHKa «yd0BJETBOPHMTEJIbHO» BBICTABISAETCS CTYACHTY, €CIU 3a/JlaHh€ BBINOJHEHO C
«rpyOBIMI» OITMOKaMH, perieHue o(opmiieHo 6e3 COOMI0IeHNsT YCTAaHOBIEHHBIX MPABUI;

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABISIETCS CTYJCHTY, €CITU padoTa HEe BHITMOJIHEHA.

IIpakTnyeckas padora Ne20
«M3yyeHHe MeTO/10B U3MepPeHUsI MOLIIHOCTH B TPeX(ha3HbIX Lemsax»
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Mean:
- 3aKPENUTh 3HAHUS 110 U3y4eHHOU TeMme «IIpubopbl 1 METOABI U3MEPEHUS,
- HAYYUTb USMEPATH MOUIHOCTL PAa3JIMYHbIMU MCTOJAMH.

Boinoanus padorty, Bl Oyaere:

YMETh:
Vol Vo2 Y3 Y4 Y5

MaTepnaﬂbﬂoe odecmeyeHue:

3ananmue:

1. V3y4nuTh METOBI H3MEPEHHS MOIITHOCTH B TPEX(PA3HBIX HETISIX.

2. PemnTh 3a/1a4M Ha OTIPEACICHUE MOIIHOCTH B TpeX(a3HbIX IETISX.
3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xoa paGoThI:

1. H?:y‘lI/ITI) MCTOABbI HU3MCPCHHA MOIITHOCTH. Ha‘-ICpTI/ITB CXCMbI BKIIFOYCHUS BaTTMCETPOB,
yKa3aTh JOCTOMHCTBA M HEAOCTATKU Ka)IOH CXEMBI.

I/I3MepCHI/IC MOIIMHOCTHU OCYHICCTBJIACTCA B LCIAX MOCTOAHHOI'O W MEPEMEHHOIO TOKOB HI/ISKOI\/’I,

BBICOKOHM YaCTOTBI, @ TAK)KE B UMITYJIbCHBIX LIETISIX PA3IUYHON U3MEPUTEIBHOM, AIEKTPOTEXHUYECKOM,
paarMoNpUEeMHON U Mepenaroniel annapaTtypsl. JlnanazoH u3MepseMbIX MOITHOCTEN JIEKUT B MIpeaenax
10" — 10° Br. Merompi HU3MEPEHHUs] CYLIECTBEHHO OTJIMYAIOTCA APYr OT APyra B 3aBUCUMOCTH OT
IapaMeTpoB IIENH, B KOTOPOH MPOU3BOINUTCA U3MEPEHUE MOIIIHOCTH, MpeJiena U3MEHEHHS] MOITHOCTH U
YaCTOTHOIO Auana3oHa. [l M3MepeHHsT MOIIHOCTH HCIOJIB3YIOT IpsSIMbIE M KOCBEHHBIE BHJIbI
n3mepenus. lIpsmple  W3MepeHMss OCYHIECTBISIOTCS C  HOMOIIBKO  DJIEKTPOAMHAMUYECKHX,
(beppoaMHAMUYECKUX U DJICKTPOHHBIX BAaTTMETPOB, KOCBEHHBbIE - CBOJATCS K OIPEIEICHUI0
MOIIIHOCTH NTOCPEACTBOM aMIIEpMETpa U BOJILTMETpa UM OCLMIUIOrpada.

B nemnsx noCTosIHHOroO TOKa MOIIHOCTb NOTPEOJICHUST HAarpy3KH OIpeIessieTCs IPOU3BEIEHUEM TOKa
B Harpy3Ke M MaJieHUs] HalpsDKEHUs Ha HEM U MOJKeT OBbITh ONpezeneHa KOCBEHHbIM METOJIOM 10 (opMyIie
18.1 ¢ npuMeHeHrneM amIiepMeTpa v BOJIbTMETPA.

P=UI=IR. (18.1)

YCeTpoiicTBO BATTMETPOB

Ananoeosvie sammmempol ObIBAIOT MOKA3bIBAIOUINE M CAMOMUIIYIIHE U OTPAKAIOT aKTHUBHYIO
MOIIIHOCTh y4acTKa wenu. Tabimo mokasplBalolero mnpudopa HUMEET MOIYKPYIIyl MIKaly U
MMOBOPAYMBAIOIIYIOCS CTPENKY. [leneHus mKkaibl OTTpagyHpoBaHbl B COOTBETCTBHH C ONpEAeIeHHBIMU
BETMYMHAMU MOIIHOCTH, u3Mepsemoil B Bartax (Bt). Ha pucynke 18.1 mpencraBieHa cxema
BKJIIOUEHUS BATTMETA.

Pucynok 18.1 - Cxema BKIIIOUEHUS BaTTMETpa
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Hawubouee pacpocTpaHeHHBIMU U TOYHBIMH aHAJIOTOBBIMHU BaTTMETPAMH SIBJISIFOTCS TPHOOPHI
JIEKTPOAUHAMUYECKON CUCTEMBI.

[Tpuniun paboThl OCHOBAaH Ha B3aMMOJICHCTBUM ABYX KaTymiek. OJHa U3 HUX — HEIOABHKHAS,
MMEET TOJICTYI0 OOMOTKY C HEOOJBIIMM YHCIOM BHUTKOB M Majoe compoTuBieHue. [lonkimrodaercs
MOCJIEIOBATENIBHO C HArpy3Koul. Bropas kaTylika — 1o JBHXHasl.

Ha pucynke 18.1 0003HaueHbI KaTyIIKH:

(A) — HenojaBWXKHasg KaTymika (TociexoBaTeNbHAs WM KaTyllka ToKa), padoTaeT Kak
amnepmMerp. Britouaetcst mocienoBarenbHO ¢ NpUeMHUKOM 3Hepruu (RH) — mosromy HasbiBaercs
IIOCJIEI0BATEIBHOM KaTyIIKOW WJIA KaTYIIKOM TOKa.

(B) — moaBwkHas Karylika ¢ J00aBOYHBIM CONPOTHUBIEHUEM R (mapaiienbHas WM KaTylika
TOoKa), paboraeT kKak BoibTMEeTp.BMecte ¢ Rn Brimowaercss mapajienbHO NPUEMHHUKY SHEPTHH —
IIO9TOMY Ha3bIBAECTCS MapAJUIEIIBHON KATYIIKON WM KaTyIIKOW HaIIPSYKEHUS

[Ipn mnonkmroueHun npubopa K ceTH, B KaTylKax o0pa3yloTcd MarHutHele mnons. Ux
B3aUMO/JICHICTBUE CO3/Ia€T BPALLAIOUIUNA MOMEHT, KOTODPBI OTKJIOHSET MOABM)KHYIO KaTyLIKy C
IIOJICOCIMHEHHON K HEW CTPEJIKOM Ha ONpPENEICHHBIM yroj. Yroja MHOBOpOTa IOJBHUKHOM YacTH
BATTMETpPA 0. BCETrJia MPONOPIHOHATIEH U3MEPSAEMOIM MOIIIHOCTH, T. €. IIIKaJa BATTMETPa paBHOMEpHasl.

Hanpasnenue noBopoTa ykasaresns BaTTMETpa 3aBUCUT OT B3aHMHOI'O HaIlpaBJICHUs TOKOB B €T0
karymkax. [losToMy a7 NpaBUIBHOTO BKJIIOUEHHUS BaTTMETpa B HM3MEpSIEMYIO II€Ib CIAeAyeT
pa3nuyarh €ro 3aXuMmbl:  ['eHepaTOpHble 3aKHUMbl OTMEYAIOTCS 3BE3I0YKaMH. OTH 3a>KHUMBI
Ha3bIBAIOTCS F€HEPATOPHBIMU [TOTOMY, UTO IIPHU COETMHEHUH UX APYT C APYrOM U C OJHUM U3 MOJIIOCOB
reHepaTopa, ykazaTeiab BaTTMETpa OyIeT OTKIOHATHCS B HYXHOM HampaBieHud. [lpu mpaBuiibHOM
BKJIFOUEHUU BaTTMETpa TOKHM B €ro KaTylIKax HamnpaBleHbl OT TEHEPATOPHBIX 3aXHMOB K
Harpy304HbIM.

H3zmepenue mowsnocmu 6 mpexgazuvix yenax

Jlnst u3MEpeHni MOIIHOCTH W DHEPruu Tpex(dasHOW cHCTEeMBbl MOTYT OBITH NMPHUMEHEHBI OJIUH
npuOOp (BaTTMETP WM CYETYHK), IBA MPUOOPA WK TPH Mprudopa.

Meton ogHoro mpubopa HpUMEHSETCS B CUMMETPUYHBIX TpeX(a3HbIX CHUCTEeMaX B KOTOPBIX
(da3zHple HampsOKEHWs, TOKM W YWl caBura (a3 paBHBI MEXIy cOOOH, M OCHOBBIBAE€TCA Ha
WCI0JIb30BAHUU BBIPAXKEHUM JIJIs1 MOIITHOCTH

P=3Uplpcosp= "\E Unlacosg

1) Memoo oonozo npuoopa.

Ecnu Tpexdaznas cucrema cUMMETpUYHAs, a Harpyska COEIMHEHa 3Be3J0H C JOCTYIMHOMN
HYJIEBON TOYKOMH, TO OJTHO(A3HBIM BATTMETP BKIIOYAIOT MO CXeMe, M300paxkeHHOU Ha pucyHke 18.2 a,
U U3MEPSIOT UM MOIIHOCTh OJTHOMU (ha3bl.
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https://pue8.ru/elektrotekhnik/619-a-sushchestvuet-li-magnitnoe-pole.html

PucyHok 18.2 - Cxema namepeHusa akTMBHOM MOLLHOCTU B TpexPasHOM Lenm ogHMM BaTTMETPOM NpU
BKHOYEHMM HaArpy3Ku 38e3401 (a) M TpeyrosibHUKOM (6).

J71st mosTy4eHust MOIITHOCTH BCEH CUCTEMBI MOKa3aHUs BAaTTMETPOB YMHOKAIOTCs Ha 3.MoxKHO
TaK)Ke U3MEPUTHh MOIITHOCTh TIPY COSTUHEHNH (Da3 Harpy3KH TPEYroJbHUKOM, HO MPH YCIOBUU
BKJIFOUCHUS TIOCIIEI0BATEIIbHOH OOMOTKHY BAaTTMETPHI B 0JIHY U3 (pa3 (pucyHok, 18.2 0).

2) Memoo 0syx npubopoe.

DTOT METO/I MPUMEHSETCSI B aCUMMETPUYHBIX TPEXIIPOBOIHBIX IEMAX TpeX(ha3HOTO TOKa.

Anamm3 paboThl CXeM JBYX BaTTMETPOB IOKa3bIBAET, YTO B 3aBUCHMOCTH OT Xapakrepa
Harpy3ku ¢a3 IMoKa3aHusi BaTTMETPOB MOXKET MEHAThCsA.MTak, akTMBHAs MOIIHOCTH TpexdazHoi
CUCTEMBI JIOJDKHA OTNIPEACTATHCS KakK alredpandeckas cymMMa MoKa3aHuidi 000MX BaTTMETPOB.

0 % 15 % 19

©
¥
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Pucynok 7 - Cxembl BKIIIOUEHUS IBYX BATTMETPOB JUIsI ©3MEPEHUSI aKTUBHOM MOIITHOCTH
TpexdazHoii ceTu.

3) Memoo mpex npuoopos.

B ToM ciydae korja HecMUMMeTpUYHAsl Harpy3Ka BKIIIOYAeTCs 3B€3/101 C HYJIEBBIM IMPOBOJIOM, TO
€CTh KOIJIa €CTh acCHUMMETpU4YHas TpexdasHas YeThIPEeXMpPOBOAHAS CHCTEMa, NPUMEHSIOTCS TpU
BarTMeTpa. [Ipm TakoM BKIIOUEHUH KaXKIbl M3 BATTMETPOB HM3MEPSET MOIIHOCTh OJHOM (ha3bl.
[TonHass MOLIHOCTH CHUCTEMBI OIpENENUTCS Kak apupMeTHueckas CyMMa MOKa30B TPeX BATTMETPOB.
OO0111as1 MOIIIHOCTH MPUEMHHKA B 3TOM CITy4ae

P=W1+W2+W3
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Pucynox 18.4- Cxema u3MepeHusi aKTUBHOM MOILIHOCTH TPEMS BaTTMETPaMHu.

Mertoabl 01HOTO, IBYX U TPEX BAaTTMETPOB IPUMEHSIOTCS IJIaBHBIM 00pa3oM B J1aOOpaTOpHOM
IpakTUKe. B 5SKCIIyaTallMOHHBIX YCIOBMSX HPUMEHSIOTCS JABYX-U Tpexdas3Hble BaTTMETpbl U
CUETYMKH, KOTOpBIE SBJSAIOTCA COYETAaHMEM B OJHOM HpuOOpe IBYX HIM TpeX OAHO(a3HBIX
U3MEPUTENbHBIX MEXaHHW3MOB, HMEIOIUX OOLIyl0 NOJBMXKHYIO YacTh, Ha KOTOPYIO JefiCcTByeT
CYMMapHbIi KpyTAIUIA MOMEHT BCEX MIEMEHTOB.

Xoa padoThi:

1. H3y‘II/ITB MCTOAbI U3MCPCHHA MOIIHOCTH. Ha‘{epTI/ITB CXCMbI BKIIFOUCHUS BATTMCTPOB,
YKa3aTb JOCTOMHCTBA U HECAOCTATKH KaXJ0l CXEMBEL.
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2.IIpounTaiiTe yCI0BUS 3a/1a4M U COCTABbTE AAHO 3a4a4H.

3. Pemntsh 3a1aun Ha onpezieTIeHHE MOITHOCTH B TpeX(a3HbIX IETIsX.

4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

dopma npeacrasieHus pe3yJbTara:

PaboTa BBIMONHACTCS B TETpauiX Al MPAKTUYECKUX paboT, claeTcs B KOHIIE 3aHATUSA B opme
PELIECHHOM 3a1a4.

Kputepuu onenku:

- OIICHKA «OTJHYHO» BBICTABJISICTCS CTYJCHTY, €CJIH pacdeT BBHINIOJHEH B TIOJHOM OOBeMe,
pemieHre OQOPMIICHO C COONIONEHHEM YCTAaHOBIICHHBIX TIPAaBWII, CTYACGHT CBOOOJHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0€301IMO00UHO IPUMEHSIET €r0 IIPU PEIICHUH 3a/1a4;

- OICHKa «XO0pOoIlo0» BBICTABJIACTCA CTYACHTY, C€CJIM IPU BBIIIOJHCHHU 3aJaHUA JOIMYIICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peIcHuc O(i)OpMJ'IeHO C CO6J'[IO)ICHI/I€M YCTAHOBJICHHLIX IIPaBUJI; CTYACHT
cBOOOJTHO BJIaJIE€T TEOPETUIECKUM MaTePHaioM, O€30IMO0YHO MPUMEHSET €r0 NIPU PEIIeHUH 3a/1a4;

- OIEHKAa «Y/AOBJETBOPUTEJBHO» BBICTABISICTCS CTYICHTY, €CIIM 3aJaHHE€ BBIOJHEHO C
«rpyObIMI» OIKMOKaMH, perieHre oGopmieHo 0e3 COOM0ACHHS YCTaHOBIICHHBIX MTPABUIT;

- OIICHKA «HeY/JA0BJIeTBOPUTEIBLHO» BBICTABISIETCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

JlaGopaTropnas padora Ne 1

«A3ydyeHue 1a00pATOPHOrO0 CTEHAAa W IMOPSIAKA BBINOJHEHUs JIa0oOpaTOpHBIX padoT.
HHCcTpyKTAXK 10 TEXHUKE 0€30MACHOCTH

Henan:

- O3HAKOMHTbH CTYACHTOB C YCTPOICTBOM JIaOOPATOPHOTO CTEHJA, MOPSAKOM MPOBEACHUS padoT,
TpeOOBaHUSAMHU TEXHUKU O€30MMaCHOCTH MIPH MPOBEJICHUH PaboT;

-MIOJIy4eHHE CTYJACHTaMH IMPAKTHUYECKUX HABBIKOB MPOBEACHUS dKCIIEPUMEHTA U 00pabOTKH €ro
pe3yabTaToB.

Bbinosinus padory, Bbl Oynere:

YMETh:

VYVl Vo2 Vo4

MarepuajbHoe oOecnmedyeHHe: WHCTPYKIMS IO BBIMIOJHEHUIO J1abopatopHoi paboTel Nel,
JlaGopaToOpHBIN CTEH, MYJIBTUMETD.

3aganue:

1. O3HakoMHTBbCSI C TOPSAKOM  TPOBEIACHHS  J1a0OpaTOPHBIX  paboOT, YCTPOICTBOM
1abopaToOpPHOTO CTEH/A.

2. Tlpo¥iTi MHCTPYKTaX MO TEXHUKE OE30TaCHOCTH.

Ilopsinok BbINOTHEHHUSI PA0OTHI

1. BHMMaTEenTbHO NPOYUTATh MHCTPYKIIMIO MO TEXHUKE O€30MaCHOCTH, BBICIYIIATh HHCTPYKTAX
M0 TEXHHUKE 0€30MaCHOCTH, OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI, pAaCIUCAThCs B )KypHAJIE MO0 TEXHUKE
0€30MaCHOCTH.

2. [IpountaTh 001IME TPEOOBAHUS K BBIIIOIHEHHUIO JJAOOPATOPHBIX paboT.

3. O3HAaKOMHUTKCS C YCTPOHCTBO JIAOOPATOPHOTO CTEHA.

4. N3yuntp o00OO3HAu€HHWs HA H3MEPHUTEIbHBIX MPHOOpaX M HANMHCATh HMX XapaKTEPUCTHKY.
Onpenenuth 1eHy AeneHus npubopa. OnpenenuTts KiIacc TOYHOCTH MNpUOOpa M MaKCHUMAJIbHYIO
a0COJIIOTHYIO IOTPELIHOCTD MIPU 33JJAHHOM TIpeJiesie U3MEPEHUsL.

5. 3yuuts ycioBHbIE rpaduueckue 0003HaYeHUs Ha HJIEKTPUUYECKUX CXeMax

Xon paborsr:
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1. BHUMaTeNnbHO IPOYUTATh HHCTPYKLUIO 10 TEXHUKE O€30MMaCHOCTH, BBICIYIIATh HHCTPYKTAXK
M0 TEXHHUKE 0E30MMaCHOCTH, OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCHI, PACIIHCATHCS B XKYpHAJIE 110 TEXHUKE
0€30IaCHOCTH.

A) Henp3st xacarbcs pyKamMM KJIEMM, OTKPBITBIX TOKOBEAYILMX 4YacTeHl M HAXOIALIUXCSA IOJ
HaIpPsHDKEHUEM DIIEMEHTOB LIETIEH.

b)IIpexxne yeM npou3BOAUTH KaKUE-TUOO H3MEHEHHUS B CXEME, €€ HYKHO OTKIIOYUTH OT
HCTOYHUKA AJIEKTPUUECKON SHEPTUH.

B) Bce mepexirodeHusi B AJNEKTPHUECKHX CXEMax HEOOXOIUMO IMPOM3BOAUTH TOJBKO IIPH
CHSITOM HAIIPSDKEHUU, TO €CTh IIPU OTKIIOYEHHOM aBTOMATUYECKOM MpPEA0XpaHUTEIE.

I') Ilpexne yeM MPUCTYNHUTHh K COEAMHEHHUIO 3JIEMEHTOB CXEMBI, PACIIOIOKEHHBIX HAa CTEH/E,
HEO0X0IMMO YOeUTHCS, YTO KOHTAKThl aBTOMATOB CETH OTKITIOYCHBI.

J1) Henp3st mpoBepsTh NagblaMy HAJIMYUE HANPSHKEHUSI MEX/Ty BbIBOJAMHU UCTOYHHMKA TUTAHUS
WM JIMHEHHBIX MPOBOJIOB CETH.

E) He mnpukacaiitech K 3a)uMmMaM OTKIIIOYEHHBIX OT paloTaromield Lenud KOHIAEHCATOPOB.
[ToMHHTE, YTO B HEM MOXKET COXPAHATHCS ONACHBIN IS 3I0POBbS OCTATOYHBIN 3apsil.

K) COopka 2IEKTPUYECKHUX CXEeM JIOJDKHA MPOU3ZBOAMTHCS COCIUHHUTEIBHBIMU MPOBOJIAMHU C
ucnpaBHoOU u3ossinyend. Henb3s nmonb3oBaThes MpoBoiaMu 0€3 HAKOHEYHUKOB MJTU IITHIPEH.

3) [lpexxae yem paszOupaTh I1ielb, YOEAUTECh, YTO KOHTAKTHI aBTOMATOB CETH Pa30OMKHYTHI,
VCTOYHUKU MUTAHUS OTKIIOYEHBI.

W) Henb3s caMoCTOSITEILHO CIIPABIIATD BBIIIEIIEE U3 CTPOS IIEKTPOOOOPYIOBaHHE.

K) Bo Bpems BbINoIHEHU 1a00paTOPHOM pabOTHI KATETOPUYECKH 3alpeniaeTcs X0KACHHUE I10
abopaTopu.

JI) Bo Bpemsi BbINOJIHEHUSI J1TaOOpaTOpHOM paboThl Ha pabodyeM MecTe HE JOJDKHO ObITh
MTOCTOPOHHUX MPEJIMETOB.

M) IlpousBoauTh Kakue-mMOO TNEpPEeKIIOYeHHs] Ha TJAaBHOM paCHpEelesIUTEIbHOM HIUTE
abopaTOPHH U MYJIBTE YIpaBieHuUs JadbopaTopubiMu cTeHaamu cryaeHTam 3AITPEILIEHO!

2. IIpounTaTh 001IHE TPEOOBAHUS K BHITIOJTHEHUIO TAOOPATOPHBIX padoT.

JlaGopaTopHast paboTa IO JJIEKTPOTEXHHKE SIBIIACTCS HCCIEIOBATENbCKON paboToit. Llenmbio
BBITIOJTHEHUST  JTa0OpaTOPHBIX PalOT SIBJISETCS TMOJATBEPKACHUE TEOPETUYECKUX  TIOJIOKCHHH,
OCMBICTICHHE (PU3NYECKUX SBJICHUH U M3YYCHHBIX HA TEOPETUUCCKUX 3aHATUSAX 3aKOHOMEPHOCTEH.

CryneHTbl, paboTarolue B JIab0paTOpHH, pa3feistoTcs Ha OpUrajibl IO TPU-YEThIPE YeIOBEKa.
B Havasne KaxJ0ro 3aHSTHS IPOBEPSETCS IMOATOTOBICHHOCTh CTYJICHTA K BBIIIOJHEHUIO JTa00paTOPHOI
pabotel. CTymeHT JOJDKeH 3a0JIarOBPEMEHHO TMOJATOTOBHUTHCS K MPEACTOSIIEMY 3aHATHIO B
nabopatopun. B MOATrOTOBKY BXOJUT M3Y4E€HUE COOTBETCTBYIOIIMX Pa3JIEIOB TEOPETUYECKOTO Kypca
0 JICKIIMOHHBIM 3alCSIM M y4eOHOW JUTEeparype, BHINOJIHUTH MPEIBAPUTEIILHO BBIJAHHOE 3a[aHUE
npernoaaBatelns. Ha 3ansaTiu He00X0IMMO UMETh KapaHJalll, INHEHKY B KaJIbKyJIsATOP.

CTyneHT, NOJYyYHBIIUI JTOMYCK K J1a0OPaTOPHOU paboTe, MPUCTYIIAET K COOPKE AIEKTPHUSCKOM
nenu oneita. [IoaKIFoueHHe CXeMbI K CETH pa3pellaeTcsi TOJIBKO MOCIe MPOBEPKU IMPETIOIaBaTEIIEeM.
3aKOHYUB HUCTBITAHUE, KAKIBIA CTYACHT MOKA3bIBAET PE3yNbTaT MPENoJaBaTesio, 3aTeM OTKIIYaeT
CXeMy OT TWTaHusi , pasOupaer cxemy. Ecmum pesynpTarbl ombiTa OyayT HpHU3HAHEI
HEYJOBJICTBOPUTEIBHBIMH, TO HEOOXOAUMO MIOBTOPUTH OMBIT. [10 OKOHUYAHUH pabOTHI BCE COCAMHEHHUSI
JOJDKHBI OBITH Pa300paHbl, BCE MPOBOJHUKH HEOOXOJIUMO paciyTaTh W IEepeaaTh MpPEenoIaBaTelio.
[Tocne ycmemHOTO 3aBepIIEHUS SKCIEPHUMEHTAa CTYACHT OQopMisieT OT4eT O MpojelaHon
nabopaTtopHoit paboTe, BBIMOIHIET HEOOXOUMBIE PACUEThl, OTBEUAET HAa BOIIPOCHI.

OTder MOJKEH COJIEP)KaTh: CXEMbl SKCIEPUMEHTOB, TaONUIBI C JaHHBIMH HM3MEpPEHUH,
rpaduku, BEKTOPHBIE AUATPAMMBbI, Pe3ylIbTaThl BRIYUCIECHUH, pacueTHbIE (POPMYIIBI M BBIBOIBI.

[TonmyueHnHsle MaHHBIE HAONMIOEHUN CTYAEHT 4YacTHYHO oOpabaThiBaeT B NabopaTopuu, a
OKOHYATEIbHO — JOMa. ODIEKTPUYECKHE CXEMbI, BEKTOPHBIC JIUarpaMMbl U TpaduKu cleayer
BBIYEpUHMBATh AKKypaTHO KapaHJIAlIOM, NPHUMEHSs YepPTeKHbIE MNPUHAAIC)KHOCTH. BekTopHbIe
JMarpaMMbl CTPOSITCS ¢ COOMIOJICHHEM MaciiTada: BBIOpaHHBINH MacmiTad yKa3pIBaeTcs PSAOM C

43



HAa4YepUYCHHOW auarpaMMoi. IIpu BbIYEpUMBAHMM JJIEKTPUYECKUX CXEM CIENYET HCIIOJIb30BaTh
ycnoBHBIE 0003HaueHus B cootBeTcTBum ¢ ['OCT.

3. O3HaKOMHUTHCS C YCTPOUCTBO TaOOPATOPHOTO CTEHIA.

3.1 I3yuuTh OCHOBHBIC OJIOKU U 3JIEMEHTHI JTa0OPAaTOPHOTO CTEH/A.

4. V3yunth 00O3HAYECHHsT HAa M3MEPHUTEIBHBIX NPUOOpPAaX M HANKMCATh MX XapaKTEPHUCTHUKY.
Onpenenuth LieHy naeneHus npuodopa. OmnpenenuTh KIacC TOYHOCTH NpuOOpa M MaKCHUMAIbHYIO
a0COJIIOTHYIO IOTPELTHOCTD MTPH 33JJAHHOM TIpeJiesie H3MEPEHUSL.

5. U3yuuts ycnoBHbIE Irpadrueckue 0003HAUEHUS Ha SJIEKTPUUECKUX CXeMax.

®dopMma npeacTaBiaeHus pe3yJIbTaTa: OTYET ONpeeIEHHOI padoTe.

Kpurtepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIIACTCS CTYIEHTY, €CIM OTYET O BBINIOJHEHWH JIA00PaTOPHOM
paboOTHI BBIMOJIHEH B TOJHOM OOBEME, PAacyeThl BBITIOJHEHBI MPAaBWIBHO, OTBETHI HAa BOMPOCHI
cOpPMYIIMPOBaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOJHO BIIAJCET TEOPETHUYECKHM MAaTEpHUajoM,
0€301IM00YHO TPUMEHSIET €r0 IPH BHIIOJHEHUH JTaOOPaTOPHOM pabOThI;

- OIIEHKa «XOPOII0» BBICTABISIETCS CTYIACHTY, €CIIM JIOMYIIEHbl HE3HAYMTEIbHBIE OIIUOKH B
pacderax, odopMIIeHHE OT4YeTa IO JIAbOpaTOpHOUM pPabOTE HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHMSM, OTBETHI Ha TIOCTABJIEHHBIE BOITPOCH! PACKPHITHI HE B ITOJIHOM 00BEME.

- OIEHKA «Y/AOBJETBOPUTEJBHO» BBICTABISICTCS CTYICHTY, €CIIM 3aJaHWE€ BBIMOJHEHO C
«rpyObIMI» OMMOKaMH, OTYET 10 JabopaTopHO# padoTe odopmiieH 6e3 coOt0IeHNs YCTaHOBIEHHBIX
MIPaBHIL.

- OIICHKA «HEY/AO0BJIeTBOPUTEIBLHO» BBICTABIISCTCS CTYICHTY, eCiii paboTa He BBHITIOJTHEHA.

JlaGopaTtopHasi padora Ne2
«OnbITHAA NPOBEPKA CBOWCTB MOCJ1€10BATEIbHOT0 COeJHHEHHUS] Pe3UCTOPOB»

Hean:
- 3aKpEMHUTh TEOPETUUYECCKUE 3HAHUS TI0 TeME « IJIEKTPUIECCKUE IIEMTH MOCTOSTHHOTO TOKAY.
- chopMHUpPOBAaTh YMEHHE IIOJH30BATHCSI HM3MEPUTEIBHBIME TNpuOOpaMu, 00OpabdaThIBaTh
pe3ynbTaThl U3MEPEHUSI.

- copMUpPOBaTH YMEHUE aHATTU3UPOBATDH MTOJIYUEHHBIE B PE3yJbTaThl SKCIIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETh:

VYnl Va2 V4

MarepuajibHoe o0ecneyeHHe: HHCTPYKIMS I10 BBINOJHEHUIO JabopaTtopHOil paboTel No2,
JIaGopaTopHbIil cTeH ], MyIbTUMETP.

3amanmue:
1. OnbITHBIM IIyTEM MPOBEPHUTH CBOMCTBA MOCIEI0BATENLHOTO COSAMHEHUS PE3UCTOPOB.
IHopsaok BbINOJHEHUS PA0OTHI
1. [IpounTaTh KOHCHEKT JEKIHii 10 TeMe «CrocoObl COSMHEHUS PE3UCTOPOBY.
2. O3HaKOMHUTBHCS C MHCTPYKIIMEH 10 BHIMOJTHEHUIO pabOThI;
3. [IpoBecTu HKCIEPUMEHT;
4. BBITIONHUTH OTYET O MpoAeTaHHON paboTe.

Xoa padoThi:

1. BHUMaTEIbHO MpoYnUTaTh HMHCTPYKIHIO, O3HAKOMUTHCA C HpI/I60paMI/I )51 O60pynOBaHI/ICM,
OMpCACIIUTL LICHY ACJICHUA HpI/I60pOB.
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2. Haueptuts CXeMY TMOCIE0BATEIbHOIO COCAMHEHHUS PE3UCTOpoB (3 pesucropa).
OmnpenenuTs MECTO BKIIOUEHUS M3MEPUTEIBHBIX TPUOOPOB /ISl U3MEPEHHS BCEX TOKOB U HAIIPSKEHUH
B cxeme. OmnpenenuTh Npeieibl U3MEPEHHS U IIEHY JeNICHHUs] U3MEPHUTEIbHBIX TPUOOPOB.

3. CoOparp cxemy. Ilocne mpoBepkH NPaBUIBLHOCTH CXEMBI IPEINOJABATEIEM BKIIOYHUTH
yCTaHOBKY. Pe3ynbraTsl u3MepeHus 3aHecTd B Tadmuiy 2.1.

Tabnuma 2.1-Pe3ynbTaThl IPOBEPKH MOCIIEIOBATEIBHOTO COSIMHEHNS PE3UCTOPOB

CormnpoTuBieHne Pe3ynbTaTel nusmepenus Pe3ynbTater pacueToB
Hanpsoxenue, B Tox, Hanpsoxenne, B Tox ,
A A
Ri
R2
R3
Rosu= R1+ Ro+R3

4. TIpoBepuTh NPABUIBLHOCTH 3aKOHOB MOCJIEI0BATEILHOTO COETUHEHHS pE3UCTOPOB

AU =U . 1 — I T R _Uoﬁm
) ooy = ,+U,+U;; b) Ioﬁw—ll—lz—ls,B) .

06w I

obw

5. CnenaiitTe BBIBOJBI O TIOATBEPKACHUH 3aKOHOB IIOCIEA0BATENBHOIO COCIUHEHHS PE3UCTOPOB.
6. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

dopma npeacTaBiieHUs pe3yJbTaTa: OTYET ONpeNeIEHHOMN padoTe.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYIEHTY, €CJIM OTYET O BBINIOJHEHUHU JIA0OPaTOPHOM
paboOTHl BBIMOJIHEH B TOJHOM OOBEME, PacyeThl BBITIOJHEHBI MPAaBWIBHO, OTBETHI HAa BOMPOCHI
C(OpPMYIIMPOBaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOJHO BIIAJCET TECOPETHUYECKHM MAaTEpHUaloM,
0€301TMO0YHO MMPUMEHSIET €TO MPU BHITIOJIHEHUH JJAOOPATOPHON PabOTHI;

- OIICHKa «XOPOII0» BBICTABISICTCS CTYICHTY, €CIIM JIONYIICHbl HE3HAYMTEIbHBIC OIIUOKH B
pacuerax, odopmieHHE OTYeTa IO JIadOpaTOpHOW padoTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHMSM, OTBETHI HAa TIOCTABJIICHHBIE BOIIPOCHI PACKPHITHI HE B MOJTHOM 00bEME.

- OICHKA «YAOBJETBOPUTEJBHO» BBICTABISCTCS CTYICHTY, €CJIHM 3aJaHWe BBIMOJIHEHO C
«rpyObIMI» OMMOKaMH, OTYET IO JabopaTopHO# padoTe odopmiieH 6e3 coO0IeHNS YCTaHOBIEHHBIX
MIPaBHII.

- OIICHKA «HEY/JA0BJIETBOPUTEIBLHO)» BBICTABISICTCS CTY/ICHTY, €CiIi paboTa HEe BBITIOJHEHA.

JlaGopaTtopnas padora Ne3
OnbITHAS NPOBEPKA CBOMCTB NAPAJIJIeIbHOI0 COCJUHEHHS PE3UCTOPOB

eas:

- 3aKpENUTh TEOPETUUECKUE 3HAHUS 110 TeME «DNEKTPUUECKUE LEMU MTOCTOSIHHOTO TOKA.

- copmMupoBaTh yMEHHE TIOJB30BAaThCA HW3MEPUTENbHBIMH Mpubopamu, 00pabaThIBaTh
pe3ynbTaThl U3MEPEHUSI.

- copMHUpOBaTH YMEHHE aHATTU3UPOBATH MOTYYECHHBIE B PE3YJIbTAThl SKCIIEPUMEHTA.

Boinosinus padory, Bel Oyaere:
YMETh:
VYal Y2 V4
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MarepuajibHOe o0ecnedeHHe: HHCTPYKIHS IO BBINOJHEHHIO JabopaTopHoil paboTbr Ne3,
JIaGopaTopHBIii CTeH, MyJIBTUMETD.

3aganue:

1. OnBITHBIM yTEM IIPOBEPUTH CBOMCTBA MapaljIEIbBHOTO COEAUHEHUS PE3UCTOPOB.

IMopsiiok BbINOJIHEHUS PAGOTHI

1.BHMMaTeNnbHO MPOYMTATh WHCTPYKLIHUIO, O3HAKOMHUTBHCA C TPUOOpaMU U 000pYIOBaHHEM,
OTIPENETINTh LIEHY JICICHUs IPUOOPOB.

2. M3y4nTh cXeMy MOCJIEA0BATEIBHOTO COEIUHEHNUS PE3UCTOPOB.

3. CoOpatp cxemy. Ilocine mpoBepkH NPaBUIBHOCTH CXEMBI MPENOJABATENIEM BKIIOYUTH
YCTaHOBKY. Pe3ynbpTaThl H3MepeHus 3aHecTH B Tadbnuny 3.1.

Tab6nuna 3.1 -Pe3ynpTaThl IpoBEpKH MapauIeTbHOTO COSAMHEHUS PE3UCTOPOB

ComnpoTuBieHne Pe3ynbTaTel n3mepeHus Pe3ynbTarel pacueToB
Hanpsoxenue, B Tox, Hanpsoxenne, B Tox ,
A A
R1
R,
Rs3

1/Rosm= L/R1+ 1/R2+1/R3

PazomkuyTh 1€ pe3ucropa R3 u u3meputh TOk U Hanpspkenue Ha R1 u R2

R1

R,

1/Rogu= 1/R1+ 1/R;

4, HpOBCpI/ITB IMPaBUJIBHOCTH 3aKOHOB IIOCJICA0BATCIIBHOI'O COCAMHECHUA PE3NCTOPOB

U
=1+ 1, + 1y B) R 20

00wy =

AU, =U;=U, =U,; b) 1,5,
06wy
5. CI[GJISLI‘/'ITG BBIBO/JIbI O IIOATBEPKACHNU 3aKOHOB ITOCJICA0BATCIILHOIO0 COCAUHCHUA PE3UCTOPOB.

6. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHIL.
®opma npeacTaBlieHUs pe3yJbTaTa: OTYET ONpeNesIEHHOMN padoTe.

Kpurepum oueHku:

- OLIEHKAa «OTJUYHO» BBICTABISETCS CTYACHTY, €CIM OTYET O BBIMOJIHEHUU JTaOOPATOPHOM
paboThl BBIMOJHEH B TOJHOM OOBEME, pacdeThl BBHIMOJIHEHBI IPaBHJIBHO, OTBETHI Ha BOMPOCHI
chopMynupOBaHbBl TOYHO W TPAMOTHO; CTYACHT CBOOOJHO BIAJEET TEOPETUYECKUM MaTEpHUAIOM,
0€301MO0YHO TPUMEHSIET €ro PU BHITIOJTHEHHH J1a00paTOPHOI paboTHI;

- OIICHKa «XOPOIL0» BBICTABISAETCS CTYAEHTY, €CJIM AOMYIIEHbl HE3HAYUTENbHBIE OIIMOKU B
pacuerax, odopmieHue oTdera Mo JaboparopHOi pabOoTe HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUsAM, OTBETHI HAa IOCTABIICHHBIE BOMPOCH! PACKPHITHI HE B MIOJTHOM O0BEME.
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- OIICHKA «Y/OBJIETBOPUTEJBLHO» BBICTABIACTCS CTYICHTY, €CJIM 3aJaHUC BBIMOJHEHO C
«rpyOBIMI» OIIMOKAMU, OTYET 10 1abopaTopHOi pabore odopmiieH O3 COONIOICHUS YCTAHOBICHHBIX
MIPaBHJI.

- OIICHKA «HEeY/JA0BJIETBOPUTEILHO» BBICTABIISICTCS CTYACHTY, €CIi padoTa HE BBIMIOJHCHA.

JlabopaTropnas padora Ne4d
N3yuenue 3axkonoB Kupxroga

Henan:

- 3aKpeNnuTh TEOPETUYECKHE 3HAHUSA IO TeMe «3aKOHBI AIEKTPUUYECKHUX LIEeNeld MOCTOSHHOTO
TOKa»;

- 3aKPENUTh MOHATHS «Y3€l1», «BETBbY», KKOHTYP»;

- 3aKpenuTh yYMEHHE MPUMEHATh 3akoHbl Kupxroda amns pacuera CIOXKHBX 3IEKTPUUYECKUX
meney MoCTOSTHHOTO TOKA,

- copmMupoBaTh yMEHHE TIOJIb30BaThCA H3MEPUTENbHBIMH Ipubopamu, 00padaThIBaTh
pe3yNbTaThl U3MEPEHUS;

- copMHUpOBaTH YMEHUE AHATTU3UPOBATD MOJIyYEHHBIE B PE3YJAbTaThl SKCIIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYal Ya2 Y4

MarepuajbHoe o0ecneyeHMe: HHCTPYKLIMS 110 BBINOJHEHHUIO J1a0opaTOpHOW padoThl Ned,
JIaGopaTopHbIil CTEH ], MyJIbTUMETP.

3ananmue:

1. ONBITHBIM TTyTEM MPOBEPUTH CIIPABETMBOCTh 3aKOHOB Kupxroda.

ITopsinok BbINMOJTHEHHSI PA0OTHI

1.BHUMaTEeNnbHO MpPOYMTATh HHCTPYKLHIO, O3HAKOMUTHCSA C MpubopamMu U 0O0OpyIOBaHHUEM,
OTIPENIeNIUTH 1IEHY JIeJIeHHs PUOOPOB.

2.HauepTuTh CIO0XKHYIO AIEKTPUUYECKYIO CXEMY, COCTOSIIYIO U3 TPEX BETBEU.

3. CoOparp cxemy. I[locie mnpoBepku MNpPaBUIBHOCTH CXEMBI IPENOJAaBATEIeM BKIIOYHUTD
yCTaHOBKY. Pe3ynbTaThl n3MepeHus 3aHecTH B Tabnuny 4.1.

Tab6numa 4.1 -Pe3ynpTaThl IpOBEPKH CIIPaBEIIUBOCTH 3aKOHOB Kupxroda

Pe3ynbTatel n3mepeHust Pe3ynbTaThl pacueToB
Toxu ITaneHus HanpsoKEHUs HA ZE Toxu [Tanenust HanpsHKEHUST z
TTACCUBHBIX JIEMEHTaX B Ha TTaCCHBHBIX E
AIEKTPHYECKOH IeTTH ’ JIIeMeHTax

3NEKTPUYECKON LIENH

11, 12, 13, | Urs, | Ugy, Ugs, Uga, 11,| 12,] 13,A | Ury, | Urz | Ugrs, | Uga,
A A A B B B B Al A B B B B
Koutyp
1
Koutyp
2

4. CocTaBUTh YpaBHEHHUs 110 TIEPBOMY U BTOpOMY 3akoHaMm Kupxroda u paccunrars TOKH,
Na/ICHUS HAMPSDKEHUS Ha KQKJIOM COTIPOTHUBIIEHUH, PE3YJIbTAaThl pacyeTa 3anucaTh B TaOIUIE U
CPaBHMTH C Pe3y/IbTaTaMU U3MEPEHUSI.

5. IIpoBepuTh NpaBUIBLHOCTH 3aKOHOB Kupxroda.
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6. Cnenaiite BBIBOJIBI O IOATBEPIKICHIH 3aKOHOB Kupxroda.
7. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

®opma npeacTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeIEHHON paboTe.

Kpurtepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIIACTCS CTYIEHTY, €CIM OTYET O BBINOJHEHUH JIA0OPaTOPHOM
paboOTHI BBIMOJHEH B TOJHOM OOBEME, pacyeTbl BBIMOJHEHBI MPAaBUIBHO, OTBETHI HAa BOIPOCHI
cOpMyYIMpPOBaHBl TOYHO M TPAMOTHO; CTYACHT CBOOOJHO BIIAJCET TEOPETHYECKHM MAaTEpHUaloM,
6e301r00YHO IPUMEHSIET €T0 MPH BHIMOJIHEHUH Ta00paTOPHOI paboTHI;

- OIIGHKa «XOPOI0» BBICTABISIETCS CTYJCHTY, €CIIM JIOMYIIEHbl HE3HAYUTEIbHBIC OIIMOKH B
pacuerax, odopmieHHe oOT4YeTa MO JIadopaTopHO paboTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHMSAM, OTBETHI Ha TIOCTABJIIEHHBIE BOIIPOCH PACKPHITH HE B MTOJTHOM 00BEMeE.

- OIEHKA «Y/AOBJETBOPUTEJBLHO» BBICTABISICTCS CTYJICHTY, €CJIH 3aJaHW€ BBIOJHEHO C
«rpyObIMI» OMKUOKaMH, OTUET 10 JabopaTopHO# padoTe odopmiieH 6€3 coOt0IeHNs YCTaHOBIEHHBIX
TIpaBHIL.

- OIICHKA «HEeY/JA0BJIETBOPUTEIBLHO» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBITIOJTHEHA.

JlabGopaTtopHnasi padora NeS
HccnenoBanue 31eKTpUUECKOM 1ETTH TEPEMEHHOTO TOKa € MOCJIEIOBATEIbHBIM COEIMHEHUEM
3JIEMEHTOB

Hean:
- 3aKpPEMUTh TEOPETUUECKHE 3HAHUSI 110 TeME «DNEKTPUUYECKHUE 1IETIH IEPEMEHHOTO TOKa».
- chopmMupoBaTh yYMEHHE TMOJb30BaThCS M3MEPUTEIbHBIMU TpubOOpaMu, o00pabaTbiBaTh
pe3yabTaThl U3MEPEHHUS.
- chopMupOBaTh YMEHUE AHATU3UPOBATH MOJYYEHHBIE B PE3YJIBTAThI SKCIIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYVl Vo2 Vo4

MarepuajibHoe oOecnmedyeHHe: HWHCTPYKIMS IO BBIMOJHEHUIO JIA0OpaTopHO paboThl NeS,
JlaGopaToOpHBIN CTEH, MYJIBTUMETD.

3aganue:

1. OnBITHBIM TYTEM MPOBEPUTH CBOMCTBA MOCIEAOBATEIBLHOTO COCAMHEHMSI MACCUBHBIX
AJIEMEHTOB B IIEMSX IEPEMEHHOTO TOKA.

Iopsinok BbINMOJIHEHHSI PA0OTHI

1. BHUMaTeNnbHO NPOYMTATh MHCTPYKIHUIO, O3HAKOMUTHCSA C Mpubopamu U 00OpyIOBaHUEM,
OTIPENICNUTh IICHY JIeJICHHs PUOOPOB.

2. HauepTuTh cXeMbI MOCIEI0BATENILHOTO COSAMHEHUS PE3UCTOPa U KaTYIIKU HHAYKTUBHOCTH,
pesucTtopa M KoHAeHcaropa. OmnpenenuTtb MECTO BKIIOYEHHUS H3MEPUTENbHBIX MPUOOPOB s
M3MEPEHUSI BCEX TOKOB U HaINpshKeHUU B cxeme. OnpenenuTh Npeleinbl U3MEPEeHUs U LEHY JeJICHUs
M3MEpUTENbHBIX TPUOOPOB.

3. CoOparp cxemy. Ilocme mpoBepkH NPaBUIBHOCTH CXEMbl MPENOJABaTENIeM BKIIOUYHUTH
yCTaHOBKY. Pe3ynbTaThl u3MepeHus 3aHecTu B Tabmuiry S.1.

Tabnuua 5.1-Pe3ynbTaThl IPOBEPKH MOCIEA0BATENLHOIO COEMHEHUS PE3UCTOPOB

COHpOTI/IBJIeHI/Ie PEBy.]'ILTaTLI HU3MEPCHUS Pe3y.HBTaTI:>I pacucToB

Hanpsoxenue, B | Tok, Hanpsbxenue, B Tok,
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A A
RL-uiens
R
L
/=
RC-uenb
R
C
/=
2. [IpoBepuTh NpaBUIBLHOCTH 3aKOHOB MOCJIEI0BATEIBHOTIO COEUHEHMS PE3UCTOPOB.
JInsa RL-nienu:
U2=Ug2+ U 2
Z*=R*+X*=UI.
Jins RC-nienu:
UP=Ug"+ Uc’;
Z*=R*+Xc*=UII;
3. ChenaiiTe BBIBOJBI O MOATBEPXKJIEHUU 3aKOHOB IOCIIEOBATEIBHOTO COEIUHEHUH
PE3UCTOPOB.
4. [TocTpoiiTe BEKTOpHBIE AMArpaMMBI.
5. Onpenenure k03()pPUIMEHT MOLTHOCTH AKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOIIHOCTH
AIEKTPUYECKOM LIETH.
6. Bripasute TOK, Hanps»XeHUs,, COMPOTHUBIIEHUS U MOIIIHOCTh KOMIUIEKCHBIMU YHCTIAMHU.
7. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

dopmMa npeacTaBjieHusi pe3yabTaTa: 0TUYET OnpeneaEéHHol padoTe.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABIICTCS CTYIEHTY, €CJIM OTYET O BBINOJHEHUHU JIA0OPaTOPHOM
paboThI BBIMOJHEH B TOJHOM OOBEME, pacyeThl BBHIMOJHEHBI IMPABHIBHO, OTBETHI HA BOIMPOCHI
Cc(OpPMYIIMPOBaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOJHO BIIAJCET TECOPETHUYECKHM MAaTEPHUaloM,
0€301TMO00YHO MPUMEHSIET €T0 MPHU BHITIOJIHCHUH JJAOOPATOPHON PabOTHI;

- OIICHKa «XOPOI0» BBICTABISICTCS CTYJCHTY, €CIIM JIOMYIIECHbl HE3HAYMTEIbHBIC OIIMOKU B
pacuerax, odopmieHHE OTYeTa IO JIAdOpaTOpHOW padoTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHMSM, OTBETHI Ha TIOCTABJIICHHBIE BOIIPOCHI PACKPHITH HE B MIOJHOM 00bEME.

- OICHKA «YAOBJETBOPUTEJBHO» BBICTABISCTCS CTYICHTY, €CIIM 3aJaHUE BBINOJHEHO C
«rpyOBIMI» OLIMOKAMU, OTYET MO JTabopaTopHoi padoTe odopmiieH 6e3 coOTIOACHNUS YCTAaHOBIEHHBIX
MIPaBHII.

- OIICHKA «HEeY/JAO0BJIETBOPUTEIBLHO)» BBICTABIISICTCS CTY/ICHTY, €CJIi paboTa HEe BBITIOJHEHA.

JlaGopaTtopnasi padora Ne6
«HccaenoBanue padoTbl MyJILTUMETPAY.
ean:
- chopmMupoBaTh yYMEHHE TMOJB30BaThCS HM3MEPUTEIBHBIMU TpubOOpaMu, 00padaThiBaTh
pe3ynbTaThl U3MEPEHUS;
- copMHUpOBATH YMEHUE aHATTU3UPOBATH MOJTYUEHHBIE B PE3yIbTaThl SKCIIEPUMEHTA.

Brinosinus padory, Bel Oyaere:

YMETh:
VYVl Vo2 Y4

MarepuajbHoe obecrnieyeHue:
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MynbTUMETPBI

3amanue:

W3yuuTh npaBmiia paboThl C MyJIbTUMETPOM

HOpﬂ)IOK BbIIIOJTHCHHUSA paﬁoTI)I

1. 3yuure nuueByro 4yacTb MYJIbTUMETPA, PEACTABICHHOIO HA pUCYHKE 1

Tabauma 1

Pucynok 1

HanmeHoBaHue oTaeneHus

MN3amepsiemas B 3TOM pexume

Mpenenbl nsamepeHus 3MepsieMon

LUKarnbl MynsTUMeTpa BennynHa BENNYUNHBI
V.._

V_

Q

> )

hFE

10A

A_

rHe3go 10 ADC
rHe3go VOmMA
rHego COM
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OTBeThTE Ha BOMPOCHI, TIOJB3YICH YICOHOH JIUTEPATypOi:

1. MoXHO 1M HpPOBOAWUTH IEPEKIIOUYEHUE INPEIEIOB U3MEPEHHUS IMEPEKIIYATEIeEM BO BpPEMS
TEKYILEro U3MEPEHUs HAPSYKEHUSI U CUJIbI TOKa?

2. MOXHO U3MEPATH HAMPSDKEHUE B PEKUME U3MEPEHHUs TOKA, 1 Ha000poT?

3. MOXHO JI1 IPO3BaHUBATh UM U3MEPSTh CONPOTUBIICHUE, HE OTKJIIOUYMB UCTOYHUK ITUTAHUS Ha
U3MEPSEMOM 3JIeMeHTe?

4. J1nst uero Hy)KeH peXUM IPO3BOHKU?

5. C Kakux 3HA4YE€HUU HY)KHO HAUMHATh U3MEpPEHUs HanpsbkeHus u Toka? (MakcuMmanbHbIX, WU
MUHUMAaJbHbIX)

6. Uto o3HayaroT nudpsl «1» 1 «0» npu U3MEPEHUHN CONIPOTUBICHUS?

7. Kak (mocnenoBaTelbHO WM IapajUIesIbHO) HY)KHO HOJKIOYAaTh IIYIbl MYJIbTUMETpa K
Harpyske, 4To0bl U3BMEPUTH HAIIPSHKEHUE U CHITYy TOKa?

®opma npeacTaBieHus pe3yabTara’
Otuer no paboTe T0JIKEH COJAEPIKaTh:
a) HauMEHOBaHWe PabOTHI U 1I€Tb PaOOTHI;
0) 3amoJIHeHHYIO Tadnuiy 34;
B) OTBETHI Ha MTOCTABJICHHBIC BOTIPOCHI;
1) BBIBOJIBI TIO padoTe.

Kpurtepun ouenku:

OneHka «OTJIIMYHOY» CTaBUTCSI, €CJIM SKCIIEPUMEHT POBEAEH, 00paboTaHbl pe3ybTaThl,
BBITIOJIHEHBI BCE 3ajaHus, paboTa ohopmiieHa B COOTBETCTBUH C TPEOOBAHUSIMH.

OrneHka «XOpoIlo» CTaBUTCS, €CIU OblLIa JOMYyIEHb! OMUOKU MPH MPOBEIEHUH SKCIIEPUMEHTA,
00paboTke pe3ynbTaToB WK MPU 0(HOPMIIEHUH OTUETA.

O1eHKa «yAOBIETBOPUTEIIBHOY CTABUTCS, €CIIN IKCIIEPUMEHT IPOBEAEH, IPUBEIEHO HEMOIHOE
BBIIIOJTHEHUE 3aJaHUH.

O1eHKa «HEeyIOBJIETBOPUTEIBLHO)» CTAaBUTCS], €CIIU SKCIIEPUMEHT HE MPOBOAMIICS, 3aJJaHNE HE
BBITOJIHEHO.

JlaGopaTtopHas padora Ne7

«HUccaenoBanue padoTbl MEraOMMeETPay.
Hean:
- chopmupoBaTh YMEHHE TMOJb30BaThCS HM3MEPUTEIbHBIMU HpubOOpaMu, o00padaTbiBaTh
pe3yNbTaThl U3MEPEHUS;
- copMUpPOBaTH YMEHUE aHATTU3UPOBATDH MTOJIYUEHHBIE B PE3yJIbTaThl SKCIIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETh:
Yal Yn2 V4

MarepuajibHOe o0ecnieyeHue:
MynbsTUMETPBI

3aganue:
N3yunts npaBuia paboThl ¢ METra0OMETPOM

ITopsinok BbIMOTHEHUS PA0OTHI

1. N3yunre nuueByro 4acTb MYJIbTUMETPA, IPEACTABICHHOIO HA PUCYHKE 1
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Tabmuma 1

MEFAOMMETP

o]

i
EIEI MAKC MWH CPEQH
GMQ  rajuer

MEIOM-300

Pucynox 1

COXP NAMATE

86888

MK Cex VOO

HanmeHoBaHue oTaenexHus
LUKanbl MynbTUMeTpa

M3amepsiemas B 3TOM pexunme
BENUYMHA

Mpenenbl NsSMepeHns n3mepsaemon
BEITMYMHBI

hFE

10A

A—

rHe3go 10 ADC

rHe3go VOmMA

rHego COM

OTBeTbTe Ha BOIPOCHI, NOJIb3YACh YIEOHOM JIUTEPATypPOA:

1. MoXHO 1M TPOBOAWUTH MEPEKIIOYEHHUE INPEICIOB HM3MEPEHHUs INEPEKIIYATEIEM BO BpPEMS
TEKYILEr0 U3MEPEHNS HAIPSKEHUS U CUIIBI TOKA?

2. MOXHO U3MepATh HANPSDKEHUE B PEKUME U3MEPEHUs TOKa, 1 Ha000poT?

3. MOXHO JI1 IPO3BaHUBATh UM U3MEPSTH CONPOTUBIIEHUE, HE OTKJIIOUYMB UCTOYHUK ITUTAaHUS Ha

U3MEPSAEMOM dJIEMEHTE?

4. J1nst uero HyK€H peXUM NPO3BOHKHU?
5. C KakMxX 3HauY€HHH HY)KHO HAaYMHATh U3MEPEHUs HampspkeHus U Toka? (MakcuMallbHBIX, MU

MHHHMAaJIbHBIX )
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6. Uto o3nayarot uudpsl «1» u «0» npu U3MEPEHUH COTIPOTUBICHUS?
7. Kak (mocienoBaTelbHO WM IapajUIeNIbHO) HY)KHO HOJKIOYAaTh IIYIbl MYJIbTUMETpa K
Harpyske, 4To0bl U3MEPUTH HAIIPSHKEHUE U CHITYy TOKa?

dopma npeacTaBJIeHus pe3yJbTarTa’
Otuer o paboTe JODKEH COAEPIKATh:
a) HaMMEHOBaHUe PabOThI U LIETb PAOOTHI;
0) 3armoTHeHHYIO Ta0uIy 34;
B) OTBETHI HA IMOCTABJICHHBIC BOIIPOCHI;
1) BBIBOJIBI TIO paboTe.

Kpurepuu onenkn:

OneHka «OTJIIMYHO» CTaBUTCSI, €CJIM SKCIIEPUMEHT IPOBEEH, 00pabOTaHbl pe3ybTaThl,
BBITIOJIHEHBI BCE 3aJjaHus, paboTa ohopMiieHa B COOTBETCTBUHU C TPEOOBAHUSMHU.

OneHka «XOpoIl0» CTaBUTCS, €CIU ObUIa JOMYIEHbl OMUOKU MIPH MIPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WU TIPU 0(GOPMIICHUH OTYETA.

OneHka «y10BIETBOPUTEIBHO» CTABUTCS, €CIIN SKCIIEPUMEHT IPOBEEH, IPUBEIECHO HENOJIHOE
BBITIOJTHEHHE 3aJaHU .

OneHka «HeyI0BIETBOPUTEIBHOY» CTAaBUTCS, €CIIU SKCIIEPUMEHT HE MTPOBOAMJICS, 3a/1aHUE HE
BBITIOJTHEHO.

JlaGopaTopHnasi padora Ne 8
«HSMepeHI/IfI QJICKTPUYCCKHUX BCIIUYHNH»
Hean:
- 3aKpEMUTh TEOPETUYCCKHUE 3HAHUSI 110 TeMe «[IprbopsI 1 METO Bl U3MEPEHHUSI;
- chopMHUpPOBATh YMEHHE TOJIH30BATHCS HM3MEPUTEIBHBIME NpuOOpaMu, 00pabdaThIBaTh
pe3yIbTaThl U3MEPECHHUS;
- chopMupoBaTH YMEHUE AHATM3UPOBATH TIOJTYUYECHHBIC B PE3YIbTAThI SKCIIEPUMEHTA.

Bobinosinus patdory, Bel Oynere:

YMETh:
VYVl Vo2 Vo4
MarepuajibHoe oOecnevyeHHe: HWHCTPYKIMS IO BBIMOJHEHUIO JIA0OpaTopHOM paboThl Ne§,
abopaTOpHBIC CTEHBI "DIEKTpUUYECKUE HeTH .

3anaﬂne: 1. BeIoaHUTE HU3MCPCHUA TOKA, HAIIPSAXKCHHUA U MOIMHOCTU B BHCKTpH‘ICCKOfI LCIIN.
BremoaHuTh HU3MCPCHUS COMMPOTHUBIICHUA METOJOM aMIICpMETPa U BOJIBTMETPA.

ITopsiiok BbINOJIHEHUs PadOThI

1. IlpounTarh KOHCIEKT JIeKLUH 110 TeMe «IIpubopbl 1 METO bl U3MEPEHUS.

1.BHUMaTEeNbHO NPOYUTATh HHCTPYKLUIO, O3HAKOMHUTbCA C IpuOOopamMu M 00OpYyJOBAaHHUEM,
OIIpPENIeNIUTD LIEHY AeJIeHUs NPUOOpOB.

CobpaTth cxemy, MoKa3aHHYIO Ha pucyHke 8.1.
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2. Pucynok 9.1. — Dnexrpudeckas cxema
2. VI3mMepuTh TOK U HAPSDKEHUE B DJIEKTPUUECKOM IIETIH.

3. YcranoButh mepexirodatess SA2 B mosiokeHWe 1, MCHONB3ys B KadecTBE RX KOHTpOJIBbHOE
CONPOTHUBIIEHUE PABHOE BHYTPEHHEMY CONPOTUBICHHMIO aMmIlepMeTpa M MO IMOKa3aHUSM MPUOOPOB
paccunTath Rxj.

3. R, :UT (Om);

4. YcTaHOBHTH Tepexmodarenb SA2 B TIOJI0XKEHUE 2, HCIONB3ys B KadecTBe RxX To ke
COMPOTHBIICHHUE U T10 TIOKa3aHUSM MPUOOPOB paccuuTaTrh RXo.

5. CpaBautb Rx1 1 RX2 ¢ KOHTpOJIBHBIM cONpOTHBIIEHHEM RX.

6. BBIMOJHUTE U3MEPEHUE MOIIHOCTH B AJIEKTPUYECKOM LEIH.

7. BBITIOJTHUTH U3MEPEHHUS B AIEKTPUUECKOM L[EMH C MOMOIIBIO MYJIbTUMETPA.

8. OTBeThTE HA KOHTPOJILHBIE BOIIPOCHI.

dopmMa npeacTaBjieHusi pe3yabTaTa: 0TUYET OnpeneaEéHHoi padoTe.

Kpurepun oueHku:

- OLIEHKAa «OTJUYHO» BBICTABISETCS CTYACHTY, €CIM  OTYeT O BBINOJHEHUH JabOPaTOPHOI
MPaKTUYECKONH pabOThl BBHIIIOJHEH B MOJHOM 00BbEME, pacyeThl BHINIOJHEHBI MPABUILHO, OTBETHI Ha
BONPOCHL CHOPMYIUPOBAHBl TOYHO U TPaMOTHO; CTYACHT CBOOOJHO BIAJEET TEOPETHUYECKUM
MaTepuagoM, 6e30nO0YHO IPUMEHSIET €ro IPU BHITIOJTHEHUH T1a00paTOPHON paboThI;

- OIIEHKa «XOPOILO0» BBICTABJISIETCS CTYAEHTY, €CJIM JOIYIIEeHbl HE3HAUWTENbHbIE OMIMOKH B
pacuerax, oQoOpMIIEHHE OT4YeTa MO JIabopaTOpHOM paboTe HE COOTBETCTBYET YCTAHOBJIEHHBIM
TpeOOBaHUsAM, OTBETHI HAa IOCTABIIEHHBIE BOMPOCH PACKPHITHI HE B IIOJTHOM O0BEME.

- OIICHKA «yHOBJIETBOPUTEJIbHO» BHICTABIISECTCS CTYJIEHTY, €CJIU 33JaHHUE BBIOJIHEHO C «TPYObIMI»
omuOKaMu, OTYET 1O JabopaTopHOi padoTe odopmieH 6e3 COOTI0CHUS YCTAHOBICHHBIX MPABHIL.

- OLICHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa HEe BINOJIHEHA.
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	Приложение 3
	Измерение мощности осуществляется в цепях постоянного и переменного токов низкой, высокой частоты, а также в импульсных цепях различной измерительной, электротехнической, радиоприемной и передающей аппаратуры. Диапазон измеряемых мощностей лежит в пре...
	В цепях постоянного тока мощность потребления нагрузки определяется произведением тока в нагрузке и падения напряжения на ней и может быть определена косвенным методом по формуле 18.1 с применением амперметра и вольтметра.
	Р=UI=I2R.                                                             (18.1)
	Устройство ваттметров
	Измерение мощности в трехфазных цепях
	Для измерений мощности и энергии трехфазной системы могут быть применены один прибор (ваттметр или счетчик), два прибора или три прибора.
	Метод одного прибора применяется в симметричных трехфазных системах в которых фазные напряжения, токи и углы сдвига фаз равны между собой, и основывается на использовании выражений для мощности
	P=3UфIфcosφ=/UлIлcosφ
	1) Метод одного прибора.
	/ Если трехфазная система симметричная, а нагрузка соединена звездой с доступной нулевой точкой, то однофазный ваттметр включают по схеме, изображенной на рисунке 18.2 а, и измеряют им мощность одной фазы.



