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rpaKIaHCKHUX 3[aHUI 1 OBJIaJEHHIO PO(HECCHOHATBHBIMU KOMITETEHIIUSIMU.
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1 BBEJAEHHUE

BaxHylo yacTb TeOpeTHYecKOod M Npo(ecCHOHATBHON MPAKTUYECKONW IMOATOTOBKH OOYYaIOIIMXCS
COCTaBJIAIOT IPAKTUYECKUE U TaOOPaTOPHbIC 3aHATHSL.

CoctaB M coaep)KaHHEe NPAKTUUYECKUX M JA0OPATOPHBIX 3aHATHH HAINpaBIICHBl Ha peaU3alHIo
denepanbHOr0  TOCYJapCTBEHHOIO  00pa30BaTeNbHOIO  CTAaHAApTa CPEIHEro  Mpo(ecCHOHANIBHOIO
oOpa3oBaHUsl.

Benymelt  nmuaakTH4ecKoW — IENbI0 MPAKTUYECKMX — 3aHATUM  sBisiercd  (OpMHMpOBaHUE
npo(hecCHOHANBHBIX TPAKTHUYECKUX YMEHHH (YMEHHU BBIOJHATH OIpEeSICHHBIE ICHCTBUS, OIEpaIui,
HEOO0XOIMMBIE B TIOCIIEAYIOMIEM B TPO(ECCHOHATBHON NIETETLHOCTH) MM YIEOHBIX MPAKTHIECKUX YMEHHH
(yMeHu# pemaTh 3a/1a4M 10 JIEKTPOTEXHUKE), HEOOXOIMMBIX B NOCIEAYIOIIEH yueOHOH! e TeNbHOCTH.

Benymeit nuaakTuueckod  1enbl0  J1a0OpaTOpPHBIX — 3aHATHM  BISETCS  SKCIIEPUMEHTAJILHOE
MOATBEPK/ICHUE U MPOBEPKA CYLLIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B cootBerctBuM ¢ paOouelr mporpamMmoil yueOHoM aucuurinHbl «JIEKTPOTEXHUKA»
MIPEelyCMOTPEHO POBECHHNE MPAKTUYECKUX U J1a00PATOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JOIDKEH:

ymemb:

VYnal Tlonbupate 3nexkTpuueckue Hpubopbl U O0OpYNOBAaHUE C ONPEICIIEHHBIMHM IapaMeTpamu Hu
XapaKTepUCTUKaMU;

VY a2 paccuuThIBaTh apaMeTPhl AEKTPUUECKUX LETeH.

Y13 YUuraTh JIEKTPUYECKHE CXEMBI

VY14 OcymecTBasITh COOPKY MIEKTPUUECKUX CXEM B COOTBETCTBUU C 33JIaHHBIMHU YCIIOBUSIMH

ConepxaHne TTPAKTUYECKUX U JTAOOPATOPHBIX 3aHSITHUH OPHUEHTHPOBAHO HA TOJTOTOBKY OOYYaIOIIMUXCS K
OCBOEHMIO TMPOGECCHOHAIBHOTO MOJYNS TPOrpaMMbl  HOATOTOBKH — CIEMAIMCTOB CPEAHETO 3BEHa 10
CMELMATBHOCTH U OBJIAICHUIO NPOGheccuonanbHulMu KOMHEmMEeHYUAMU:

ITIK 1.3 Opranu3oBbIBaTh MOCTABKHU JIEKTPUUECKON IHEPTUU TIOTPEOUTENSIM C IPUMEHEHHUEM CPEJICTB
aBTOMAaTHU3AIIH.

[IK 2.1 ITpoBepsATh TEXHUUECKOE COCTOSTHUE MYHUITUITAIBHBIX JJUHUU AJIEKTPOIIepeiay;

[IK 3.3 BpITIOTHATE MPOBEPKY U HAJAJKY AJICKTPOOOOpPYAOBaHUS Ha OOBEKTaX IJIEKTPOCHAOKECHHS B
MIPOMBIIIJIEHHOM U TPaXX/1aHCKOM CTPOUTEILCTBE, B TOM UKCJE C Pa3IMYHBIMU BUJIAMU PEICHHBIX 3allUT;

A Taxke pOpMUPOBAHUIO 0OUUX KOMNEM EHYUIL.

OK 01. BpiOupars cnocoObl pemieHus 3aaad mpopeCCHOHAIBHONW JEATEILHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEJCTBA TOMCKA, aHAIW3a W HMHTEPIPETAIMd WHPOpMAIUU, U
nH(OPMAaLMOHHBIE TEXHOJIOTUHU JJIs1 BBIOJTHEHUS 3a/1a4 PO (GECCHOHANBHON AEITeIbHOCTH;

OK 05. OcyiiecTBiasiTh YCTHYHO W MNHUCbMEHHYKHO KOMMYHHUKAIMI0 Ha TOCYAapCTBEHHOM S3BIKE
Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COMATLHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CozneiicTBOBaTh COXpaHEHHUIO OKPYKAIOIICH CPEJbl, peCypCcOCOEPEKEHHIO, TPUMEHSATH 3HAHHS 00
W3MEHEHUH KIUMaTa, MPUHIMIIBI OEpeKIMBOrO MPOU3BOACTBA, dPPEKTUBHO NEHCTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX;

OK 09. Ilonp3oBaThcsi mpodeccHoHanbHON JOKyMEHTallMel Ha TOCYyJapCTBEHHOM U HMHOCTPAaHHOM
SI3BIKAX.

Brinonnenue oOyuaronuxcs MpaKTUYECKUX W/WIH J1aOOpaTOPHBIX paboT Mo y4eOHOU IUCIHIINHE
«JIEKTPOTEXHUKA)» HampaBieHo Ha:

- 00001IeHne, cucTeMaTu3aluio, YriyOieHne, 3aKperuieHne, pa3BUTHE U JIETATH3AIMI0 MOyYEeHHBIX
TEOPETUYECKUX 3HAHUI M0 KOHKPETHBIM TeMaM Y4eOHOM AUCIUTIIHHEI;

- (¢opMHpOBaHHE YMEHHI NPUMEHSATH TMOJYYCHHbIE 3HAHHUS Ha TPAKTHKE, pealn3alyio eIUHCTBA
WHTEJUIEKTYaJIbHOW U MPAKTUYECKON JESATENbHOCTH;

- (hopmupoBaHKe U pa3BUTHE YMEHUI: HAOMIO1aTh, CPABHUBATDH, COMOCTABIISATh, AHATU3UPOBATh, JEaTh
BBIBOJIBI U OOOOIIEHUS, CAMOCTOSTENIEHO BECTH HCCIIENOBAHUS, MOJB30BATHCS PA3TUYHBIMH MpPHEMaMHU
U3MepeHuil, 0hOpMIISATH pe3yabTaThl B BUJIE TaOMHII, CXeM, TPaUKOB;

- IpHOOpETeHNE HABBIKOB PabOTHI ¢ pa3IMUHBIMU MPUOOPAMHU, allapaTypoid, YCTAHOBKAMH U IPYTUMU
TEXHUYECKUMU CPEACTBAMU JUIsl IPOBEJICHUS ONBITOB;



- pa3BUTHE HHTEIUICKTYaJbHBIX YMEHHMH y OyaymuxX  CHEHUATUCTOB:  AHAJUTUYECKHUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIpaOOTKY IpPU PEIIEHUH TMOCTABJICHHBIX 3a/1a4 MPO(PECCHOHATIBHO 3HAYMMBIX KaueCTB, TAKHX KaK
CaMOCTOSITENIBHOCTb, OTBETCTBEHHOCTD, TOYHOCTh, TBOPYECKAsI MHUIIMATHUBA.

[pakTuyeckue u 1a0OPaTOpHBIE 3aHATHS TIPOBOAATCS B PAMKaX COOTBETCTBYIOIIEH TEMBI, TIOCJIE OCBOCHHUS
TMIAKTUIECKUX €IMHHMII, KOTOpbIe 00ECTICUNBAIOT HATMYKE 3HAHUI, HEOOXOMMBIX ISl €€ BBITOJTHEHUSL.



2 METOANYECKUE YKA3AHUSA
IIpakTnueckoe 3ansiTue Ne 1

Pacuer 3HeKTpH‘leCKOﬁ eI MOCTOSTHHOI'O TOKA IMPHU MOCJIEA0BATEC/ILHOM, IMMapaJdJe/JIbHOM U
CMCHIAHHOM COCIUHECHUHN KOHACHCATOPOB

Henan:
- 3aKpEINTh 3HAHUS 110 U3YYEHHOH TEME;
- HAYYUTh PACCUUTHIBATH KOHJCHCATOPHYIO OaTapero.

Boinosnus padorty, Bel Oyaere:

YMETh:
Val Ya2 Ya3 Y4 Y5

MarepuajbHoe o0ecniedeHue:
KoHcnekT nexiuii, ”HCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.

3ananmue:

1. OnpenenuTs OOIIYI0 eMKOCTh IEKTPUIECKOM 1IETIH.

2. OHpCHeHI/ITB 3apsAaabl U HAMpsOKCHUA B COOTBCTCTBHUEC C HWHAUWBHUAYAJIBHBIM 3aJdHUCM Ha
MPaKTUYECKYIO padoTy.

IHopsiaok BbINOJIHEHHS PA0OTHI:
1.IToBTOPUTH KOHCIIEKT JIEKIHI MO TEME «DJIEKTPUUECKOE MOJIE U €T0 XapAKTEPUCTUKI».
2. Haweptuth cxemy. BbISIBUTH CHOCOOBI COEIWHEHUS KOHISHCATOPOB AJIEKTPHUUECKOW IIENu

IMOCTOSTHHOT'O TOKa.
3. BeranucnuTh 001IyI0 €MKOCTh JICKTPUIECKOM IIeTIH.
4.0npenenuTh HANPSHKEHUE U 3aps]l Ha KaKI0M KOHJIEHCATOPE.
5. OcyliecTBUTh MPOBEPKY NMPABUILHOCTH PEILICHHUS.

Xox padoThI:

1. TToBTOPUTH OCHOBHBIE ONPEJEIICHUS U 3aKOHBI MOCJIEI0BATENILHOTO U MapauIeIbHOTO COEAUHEHUS
KOHJICHCATOPOB.

KpaTkue TeopeTnueckue cBeIeHUS:

DneKTpuyecKue 3apsibl B LIEIM MOTYT HE TOJIbKO MEpeMellaThCsi Mo e€ aJeMEHTaM, HO TaKkKe

HaKalllJIMBaTbCA B HHUX, CO31daBas 3aI1aC SHCPIHH. CnocoOHOCTE IMPOBOAHHKA U Oprmanmeﬁ €ro Cpcanl
HAKaIJIMBAaTh 3JICKTPHUYCCKOC II0JIE XapaKTCPU3YyCTCsA SHCKTqueCKOﬁ CMKOCTBIO.

BHGKTpI/ILIeCKaﬂ CMKOCTb — CKaJIsIpHas BCJIMYHMHA, YHMCJICHHO paBHAasA 3apsay, KOTOpBIﬁ HY)XHO COO6HII/ITB
IIpOBOAHUKY, YTOOBI €ro IIOTCHIMAJI UI3BMCHUIJICA Ha 1B.

EMKOCTB YHUCJICHHO paBHAa OTHOIICHUIO BCIIMYUHBI JICKTPUUCCKOTO 3apsa Ha YIACTKC BHGKTquCCKOﬁ Ja(S20041
K BCJIMYHNHC HAIIPSIKCHUS HAa HEM.
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Crioco0OBbI COCAMHCHHA KOHACHCATOPOB:

1. HOCJ‘IC,Z[OB&TCJ‘IBHOC COCAUHCHNUEC KOHACHCATOPOB

Cxema 3aMCHICHUS LEMU C MOCICA0BATCIIBHBIM COCAUMHCHHUEM KOHIACHCATOPOB IMPEACTABIICHA Ha PUCYHKC
1.1.
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Pucynoxk 1.1 -Cxema nocneioBaTeIbHOTO COEAMHEHUSI KOHAEHCATOPOB
J1s IOCIe0BATENBHOIO COEIMHEHUSI KOHIEHCATOpa CIIPABEUINBBI COOTHOLICHUS
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2. [TapajutenbHOe COeAMHEHHE PE3UCTOPOB

n
HpI/I napajjiCJbHOM COCAMHCHUH BCC KOHACHCATOPHLI IOAKIKOYAKOTCA K ABYM Yy3JiIaM 3JICKTpI/I‘{eCKOI>'I

LIEeTIH, T.€. BKIIOYAIOTCA Ha OJHO HampsbkeHue. (Cxema 3aMeleHus 1N ¢ MapajlieIbHbIM  COSIUHEHUEM
PE3UCTOPOB MPEICTaBIICHA HA pUCYHKE 1.2
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Pucynok 1.2 - Cxema napamienbHOr0 COeIMHEHU KOHAEHCATOPOB

,HJ'I?I napajjiCJIbHOTO COCIUHCHMS CIIPAaBCAJIUBEI COOTHOICHUSA

Uosm =U,=U,...=U,,
Qosm =Q,+Q,...+Q,,
Copr =C,4C,....+C,

dopma npeacTaBiieHus pe3yJbTara:

PaGora BbImONHSETCS B TeTpaasx s MPAKTUYECKUX paboT, claeTcsi B KOHIE 3aHATHS B Qopme
pEIIeHHOH 3a1a4H.

Kpurepum oueHku:

- OLICHKAa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIHM PacyeT BBHIMOJIHEH B MOJHOM O0beMe, pellieHue
opopMIIEHO ¢ COONIOIGHHEM YCTAaHOBIIEHHBIX MpaBWI; CTYAEHT CBOOOJHO BIIAJICET TEOPETHUUECKUM
MaTepuanoM, 6e30MKnO0YHO MPUMEHSIET €ro IPH PEelIeHUH 3a1ay;

- OIICHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY, €CJIM TPU BBIIOJIHEHUU 3a/laHUsl JOIMYILIECHbI
HE3HAYUTENbHbIE OIMMOKU, pelieHrne O(GOPMIIEHO C COONIOJICHUEM YCTAaHOBIEHHBIX MPABUJ; CTYICHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHO0YHO MPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEIBLHO)» BBICTABISIETCS CTYACHTY, €CIU 3a/IaHH€ BBITIOJIHEHO C «TPYOBIMU»
omnOKamu, perienre opopmMiIeHo 6e3 cOOMOICHNS YCTAaHOBIICHHBIX MPABUIT;

- OIIEHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa HE BHITMIOJIHEHA.

IIpakTHuyeckoe 3ansitue 2
«Pacuer 3JIeKTpHYECKHX LeNell MOCTOSTHHOI0 TOKA METO/I0M IKBHBAJIEHTHBIX Pe00pa3oBaHUii»
eas:
- 3aKpENUTh 3HAHUS 110 TeMe «DNEKTPHUUECKUE LIEMH MTOCTOSHHOTO TOKa;



- HAYYUTh PACCUUTBIBATD MIPOCTYIO ANEKTPUUYECKYIO LIENb METOJJOM SKBUBAJIEHTHBIX IPEOOPA30BaHUM.
BeimosinuB paboTty, Bel Oynere:
YMETh:
Val Ya2 Va3 Y4 Y5
3amanmue:
1. Ompenenuth KBHBAJCHTHOE COMPOTHUBIICHUE DJIEKTpUYEecKOM nenu. Onpenenuts oOmMiA TOK U
MOIIHOCTb 3JIEKTPUYECKOW LIETIH.
Ilopsinok BbINOJIHEHHS PadOTHI:
1. B cooTBercTBMM C HOMEpOM BapHaHTa W3 TaOmumbl 2.1 BBIMUCATH 3HAYCHHS IapaMeTPOB
AJIEKTPUYECKON LIENU U HAYEPTUTh SJIEKTPUUECKYIO CXeMY U3 TaOnuibl 2.2.
2. OnpenenuTs o0IIee COMPOTUBICHUE ICKTPUUECKOM LIETIH.
3. Onpenenuth 00IIee HANPSHKEHUE, OO TOK U OOIIYI0 MOIIIHOCTh 3JICKTPHUSCKOH IICTIH.

Tabnuna 2.1 — BapuaHTsl 3a1aHul K IpakTHUecKo padote Ne2

Howmep HOMED Conpotusienus, OM Hano
BapUaHTa | CXEMBI R1, Om R2 ,0m | R3,0Mm R4,0m R5,0m | R6,0m

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 =308

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, =120Bm
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, =200Bm
13 5 16 8 8 18 9 7 P, =210Bm
14 6 17 4 10 9 P, =200Bm
15 7 15 2 2 8 10 9 I, =24

Tabnuia 2.2— BapuaHThl cXeM K IMpakTH4YecKoi pabote No2
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Xox pa0doThI:
1. 3y4uTh KpaTKue TEOPETUUECKUE CBEICHUS.

[TocnenoBarenbHBIM Ha3bIBAETCS COEIMHEHHE, PH KOTOPOM Yepe3 BCE PE3UCTOPHI MPOTEKAET OJUH U
TOT ke TOoK. Cxema 3aMelieHus IeNH C MOCJIeA0BaTEIbHBIM COCIUHEHUEM PE3UCTOPOB IMpEACTaBiIcHa Ha
pucyHke 2.1.

Ui=I-R1 U2=I-R2 Un=IRn

|
Uosw= U1+U2+Un=IRo6m

PI/ICYHOK 2.1- Cxema MMOCJICA0BATCIIbHOI'O COCANMHCHHA PE3UCTOPOB

HJ’IH MoCJICA0BATCIIbHOTO COCAUHCHUA CIIPABCAJINBLI CIICAYIOIINE COOTHOIICHU !

logy = 1y == 1,

Uopy = U, +U,...+ U,
Rop =Ry R, R,
Pogy =Py 4P, 4Py



[Ipu nocnenoBaTenbHOM COSIMHEHUN TIPU OOpBIBE LEMH Ha JII0OOM 31eMeHTe nenu Tok 100m=0.

[lpu mapamnenbHOM COCAMHEHHH BCE PE3UCTOPHI IMOJKIIOYAIOTCS K JBYM Y3JIaM AJICKTPUYECKOU
e, T.€. BKJIIOYAIOTCS Ha OJHO HampspkeHne. (Cxema 3aMEUICHUS IIeNU C MapajuielibHBIM  COSIMHEHUEM
PE3UCTOPOB MPEICTABIICEHA HA PUCYHKE 2.2
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Pucynox 2.2- Cxema nmapanieiabHOr0 COCIMHEHUS PE3UCTOPOB

HJ'ISI mapajiyiCJIbHOTO COCIUHCHUS CIIPAaBCIJIUBEI CICAYIOINE COOTHOIICHMA:

Uy =U; =U 52U,

lop =1y +Hlpn

n!'

1 1 1 1
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ROEH_[ Rl I:\)2 Rn

Gopy =6, 16G,....+G,

Pogy =Py 4P, 4Py

[Ipu mapamuiebHOM COCJMHEHWH CYMMUPYIOTCS NPOBOAMMOCTH. [Ipu oOphiBe menmu Ha J0OOM
AIIEMEHTE TOK Yepe3 OCTAIbHBIC PE3UCTOPHI HE H3MEHUTCS. [Ipy KOPOTKOM 3aMBbIKAHWU HA OJTHOM JJIEMEHTE,
TOK 4Yepe3 OCTaJbHBIC JJIEMEHTHl OyJIeT paBeH HYJI0, O0Iee CONMPOTHBIICHHE YMEHBIIHUTCS (OyIeT paBHO
COIIPOTHUBJICHUIO IIETTH KOPOTKOTO 3aMbIKaHWsI), @ OOIINUN TOK 3HAYUTEIBHO YBEITUUUTCS.

2. V3yunTe MOpSAOK pacyera 3IEKTPUYECKON IIeNH MOCTOSIHHOTO TOKa METOJOM SKBUBAJICHTHBIX
npeoOpazoBaHMMA

Ha mpaktrke HanOoJIbIIee pacpoCTPAHEHUE MOTYYHIN AICKTPHUUECKUE e ¢ KOMOMHHUPOBAHHBIM
CrocOOOM COCIMHEHHS MTACCHBHBIX 3JIEMEHTOB. METOJI SKBHBAJICHTHBIX NPeoOpa30oBaHUN MPUMEHSETCS
JUIL pacueTa peKUMa dJICKTPHUYECKOW Nend ¢ OJHHUM HWCTOYHUKOM OJHEPTMH M KOMOWHHPOBAHHOMN
(CMeIIaHHO) CXEMOW COCTMHEHUS TACCUBHBIX DJIEMEHTOB. METO]1 SKBUBAJICHTHBIX ITPEOOpPA30BAHUI TaKKe
MO>XHO HMCIOJIb30BaTh Ui YIPOIICHHUS YacTH CIIOKHOU CXeMBI MpH pacueTax ApyruMu merogamu. CyThb
METOJIa 3aKJIFYaeTCs B 3aMEHE BCEX PE3UCTOPOB OJHUM PE3UCTOPOM C SKBUBAJICHTHBIM COTPOTHUBIICHUEM

(pucyHok 3).
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Pucynok 3- CxeMa KOMOMHUPOBAHHOTO COEIMHEHUH PE3UCTOPOB

Ilocne mpeoOpa3zoBaHusi cxeMbl MO 3akoHy Oma s NMOJIHOM LIENMM MOXHO ONPENeNuTh TOK,
MPOTEKAIOIIUN Yepe3 NCTOUYHUK (00U TOK), a 3aTeM, BEPHYBILUCH K HCXOJHOU cXeMe, OIPEeIioTCs BCe
TOKHU U HaNpsOHKEHUS B DJIEKTPUUECKOMN cXeMe.

Pacuet npocToii a51eKTpuUuecKoi ey B OOJIBIIMHCTBE CIY4aeB OCYILECTBIIAETCS 10 3akoHaM OMma.

3. BBINOJHUTE pacyeT MEKTPUUECKOM [IEN B COOTBETCTBUE C HOMEPOM BapHaHTa.

dopma npeacrabieHus: pe3yjbTata: CBOEBPEMEHHO U MPaBUIBHO BBIMOJIHEHHbBIE pAacU€Thl. pacyer
ohopMIIIeTCS B TETPAIH IS MPAKTHUECKUX PadoT.

Kpurepun onenku:

«OTANYHOY - TEOPETUUECKOE U MPAKTHUECKOE COepkKaHHe TEMbI OCBOEHO MOJHOCTHIO, 0e3 mpo0enos,
yMeHHsI c(OpPMHpPOBaHbI, BCE MPEAYCMOTPEHHBIE TEMOW ydeOHble 3aJaHHsl BBIIOJHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0pOoIIOY» - TEOPETUYECKOE U MPAKTUUYECKOE COJEepHKaHNE TEMbl OCBOEHO MOJHOCTHIO, 6€3 MpoOenos,
HEKOTOpble yMEHHUs c(POpMHUpPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMON y4deOHbIE 3aJaHUA
BBITIOJIHEHBI, HEKOTOPbIE BUABI 33JJaHUI BBITIOJHEHBI C OIIMOKAMH.

«Y IOBIIETBOPUTENBHO» - TEOPETUUYECKOE M MPAKTHUYECKOE COAEP/KAHUE TEMBI OCBOCHO YaCTUYHO, HO
poOeIbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, He0OX0AMMbIe yMEHUsI padOThl C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM Y4eOHBIX 3aJaHUN BBINIOJHEHO,
HEKOTOPBIE U3 BBINOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKH.

«HeynoBiIeTBOPUTEIIBHO» - TEOPETHUECKOE W IPAKTUYECKOE COJEpKaHUE TEMbl HE OCBOEHO,
HeoOX0IuMbIe yMEHHUS He C(OPMUPOBAHBI, BHIIIOJIHEHHBIE YU4EOHbIE 3aaHUsI COJEepKAT IPyOble OLIHOKH.

IIpakTuyeckoe 3ansaTHe Ne3
«IToTeHUHATBLHAS THATPAMMA

eas:
- 3aKpEIUTh 3HAHUS 110 U3YYEHHOUN TeME « 3aKOHBI IEKTPUUECKHUX LENEeN MOCTOSTHHOTO TOKa;
- HAYYUTh PACCUUTHIBATH U CTPOUTH MOTEHUUAIIbHBIE IUATPAMMBI;

'C(I)OpMI/IpOBaTB TMOHATHS HAIPSP)KCHUC U ITIOTCHIHAII, a TAK K€ IIPUHIOUIIBI paCIIPEACIICHUSA ITOTCHIINAIA
B BHCKTqueCKOﬁ OCIIN.

Brinosnus padory, Bel Oyaere:

YMETh:

Vnl Ya2 Yn3 Ynd Va5

MarepuanbHoe o0ecriedeHne:

KoHcrekT nexiuii, ”HCTPYKIUS K BBHITIOJHEHHUIO MPAKTUYECKOW paboThl, paboyast TeTpab.
3amanmue:

1. OnpenennTs NOTEHIMANIBI BCEX TOYEK ANEKTPUUECKOM 1EnH.



2. TlocTpouTh MOTEHIMAIBHYIO THArPaMMY.

Ilopsinok BbINOTHEHHS PadOTHI:

1. IIoBTOpUTH KOHCIIEKT JIEKIUHI MO TEME «3aKOHBI AIEKTPUUECKUX LIENEH IOCTOSIHHOTO TOKa.
2.HauepTtutb cxemy. O003HAUNUTh HA CXEME BCE TOYKHU C Pa3HBbIM MOTCHIIUATIOM.

3.Yka3aTh HampaBlieHHE ToKa. PaccunuTarpb TOK.

4. OnpenenuTh NOTEHIMAIIBI BCEX TOUYEK JIEKTPUUECKOM LEMH.

5. IlocTpouTh NOTEHLMAIBHYIO AUArpamMmy.

Xoa pa6oTsi:

1. U3yunTh noHsATHE NOTEHIMAJIbHAS AUAarpaMMa U aJITOPUTM pacyeTa MOTEHLIUAIbHONU JUarpamMMbl.

[lorenumanpHast quarpaMma — 3T0 Tpaduueckoe M300paKeHHe pacupeieseHus NOTEHIMala BIOJb
ydyacTKa WJIM  3aMKHYTOIO KOHTypa 3iekTpuueckoil uenu. [loTeHnuanpHas aparpaMma CTpOMUTCS B
IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT W MPEACTaBiIsieT CO0O0W 3aBHCHMOCTh MOTEHIMAJIOB BCEX TOYEK
AJIEKTPUYECKON LIETIU OT CONPOTUBJICHUSL.

[Ipu pacuere NOTEHLIMATIOB CIEYET 3HATD:

1) Ha maccuBHOM syeMeHTe (pEe3UCTOpe) CTpeNika TOKa YKa3blBAE€T HANPABIICEHUE YMEHBIICHUS
MOTEHIIMANIA.

2) Ecnu mampaBieHue TOKa 4Yepe3 MACCHBHBIM 3JIEMEHT (PE3UCTOp) COBIMANAET C HAMpPABJICHHEM
00x0Jla KOHTypa, MOTEHIHaJl MOHWKAETCSd Ha BEJIMYMHY NaJCHUS HANpsKEHUS B HEM, U YBEIMYMBAETCH,
€CJI HalpaBJICHWE TOKa 4Yepe3 MACCHUBHBIN 3JE€MEHT (PEe3UCTOP) HE COBIMAJACT C HaIlpaBJIEHHEM 00xoja
KOHTYpa.

3) Crpenxa 3JIC yka3piBaeT HampaBlieHWE YyBEIWMYECHHS TMOTeHIMana. [lpu mepexome uepes
uneanbHeii  ucTouHUK DJ[C (r= 0) moTeHman ckadkoMm yBenuuuBaercs Ha BennuuHy DJ{C mcTOUYHMKA,
ecnu Hanpasiienue DJIC coBmanaeT ¢ HampaBiieHHEM 00X0Jja KOHTypa U YMEHbBIIAeTCs, €CJIM HalpaBlieHUe
DJIC He coBmagaeT ¢ HalpaBIICHHEM 00X0/1a KOHTYpa.

4) Ilpu pacuere M3MEHEHHUs MOTEHIMAaNa MpH mepexone depe3 UCTOYHUK DJC ¢ BHYTpEeHHUM
COMPOTHUBIIEHUEM [, HEOOXOJAMMO YYWUTHIBATh IaJIEHUE HAIpPsHDKEHUs Ha BHYTPEHHEM CONPOTHUBIIEHUU
HMCTOYHMKA, MPEACTABUB CXEMY 3aMEILECHHUS MCTOYHMKA, KAK IOCJIENI0BATEIBHOE COCAMHEHUE HIEATbHOTO
HMCTOYHHUKA U PE3UCTOPA C COTPOTUBIICHUEM .

AJTOpPUTM pacyera MOTEHUMATBHOW AMArpaMMbl JUIsl AEKTPUUYECKOM IIEMHU, COCTOSIIEH U3 OJHOTO
KOHTYpa:

1. BeiOpaTp HampaBiaeHue 00x0/1a KOHTypa (TPOU3BOJIHHO).

2. Ha cxeMe yka3aTb TOUKY C HYJEBBIM MOTEHIHAJIOM (3a3€MJIUTh TOYKY) U BCE TOYKHU C Pa3HBIMU
noreHuuaizamu. Hymepanuuio ocymecTBiATh O MOPSAAKY, HAYMHAs C TOYKH C HYJIEBBIM MOTEHUUAIOM IO
HaIpaBJICHUIO 00X0/1a KOHTYpA.

3. OmnpenenuTh 3HaUCHUE U HAIIPaBJICHUE TOKA B LIENH 1O (hopMye
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rae M- KOJIMYECTBO UCTOYHUKOB B KOHTYPE,
N- KOJINYECTBO MMAaCCUBHLBIX DJIEMEHTOB.
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ZE - mpencrasisier coboil anredpanueckyro cymmy D/IC, mpu pacuere KOTOPOH YUUTBIBAETCS
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HanpasieHue JJ[C uctounuka. Co 3HakoMm mmoc Oepercst D/IC, HampaBiieHWE KOTOpPOW COBHAgaeT ¢
HampaBjieHueM 00x0/a KOHTypa, co 3HakoM MuHYC Oepetcst DJIC, HampaBiieHHe KOTOPOH HE COBMAJAeT ¢
HarfpasJeHHeM 00X0/1a KOHTYpa.

B pe3ynbrare pemeHns TOK MOXET MPUHATH OTPULATENILHOE WM IMOJIOKHUTEIbHOE 3HaueHue. Ecin
TOK MPUHSUT TOJO0XXKUTEIbHOE 3HAYEHHE, er0 HallpaBJIeHHUE COBIMAJAeT C HallpaBlIeHHEM 00X0/a TOKa, €Clu
OTpHILIATENIHOE, €T0 HAaIpaBJIeHNUE HE COBIAJAET C HAIIPaBJIeHUEM 00X0/1a TOKa.

4. OnpenenuTh NOTEHINAIBI BCEX TOYEK KOHTYPAa OTHOCUTENIBHO TOUYKH C HYJIEBBIM NOTEHIIUAJIOM.



5. VYka3aTb TOYKM Ha KOOPAMHATHOM IUIOCKOCTM M COEAMHUTh HX MPSMBIMH JIMHUSMHU.
Koopaunatamu Touek SIBISIOTCS CYMMapHOE CONPOTHUBIIEHHWE OT TOYKM C HYJIEBBIM IHOTEHLMAIOM [0
pacueTHOH (0Cch a0CUMCC) U MOTEHLIUAN PACYETHOM TOYKH OTHOCUTEIHHO HYJIEBOI TOUKH (OCh OpJIMHAT).

6. Ilo moreHuManbHON AMAarpaMMe, BO3MOXHO, ONPEAEIUTh HANpsKEHHE (Pa3HOCTh MMOTEHIMAJIOB)
MEX]Ty JTFOOBIMU JIByMSI TOUKaMH KOHTYpA.

2. BBINONHUTH pacyeT U MOCTPOCHHUE MOTEHIMAIBHOW JUarpaMMbl B COOTBETCTBHE C H3YyYEHHBIM
AJIITOPUTMOM.

dopma npeacrabiieHus pe3yJbTara:
PaboTta BBIONHSETCS B TETPAisX ISl NMPAKTHUYECKUX pPadOT, claercs B KOHIE 3aHATHS B (opme
PELIECHHOM 3a1a4M.

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIIICTCS CTYJCHTY, €CIIM PAacyeT BBHINOJIHCH B MOJHOM O0BEMe, pelIeHue
oopMIIeHO ¢ COOIOIGHUEM YCTAaHOBJCHHBIX IMPAaBHJ; CTYIACHT CBOOOTHO BIIAJCET TEOPETUYECKUM
MaTepHuaaoM, 0e30MMNO0YHO MPUMEHSET €r0 MIPH PEIICHNUHN 33]1aY;

- OICHKa «X0poulo» BBICTABIIACTCA CTYACHTY, CCJIMW IIPU BBIIIOJHCHUH 3aJaHus JOIMYHICHBI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, peUICHUC O(bOpMJ'IeHO C CO6J'IIO}ICHI/ICM YCTAaHOBJICHHBLIX IIpaBHJI; CTYACHT
cBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepPHaioM, O€30IMO0YHO MPUMEHSET €r0 IIPU PEIIeHUH 3a/1a4;

- OICHKAa «YAOBJETBOPHUTEJIBHO» BBICTABIIACTCA CTYACHTY, CCJIIM 3aJIaHUC BBIIIOJIHCHO C ((FPY6I>IMI/I>>
omuOkamu, perieHne odpopmiieHo 6e3 COOMIOACHUST YCTAaHOBICHHBIX TIPABUIT,

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

IIpakTuyeckoe 3ansaTue Ned
Pacuer cJI0:KHOM 3JIEKTPUYECKOH e MOCTOAHHOI0 TOKA METOJO0M Y3JI0BbIX H KOHTYPHBbIX
YPaBHeHUi

Hean:
- 3aKpEIUTh 3HAHUS TI0 U3YYECHHOH TeMe «3aKOHBI AIEKTPUUECKHUX IIETIEH MOCTOSHHOTO TOKAY,
- HAyYUTh PACCUUTHIBATDH CJIOKHBIC AIEKTPHUCCKHE IIETTH METOJIOM Y3JIOBBIX M KOHTYPHBIX YPAaBHCHHIA.

Bbinosinus padory, Bel Oynere:

YMETh:

VYVl Vo2 Va3 Vo4 Y5

MarepuajibHoe o0ecnieyeHue:

KoHcnekT nekiuii, MHCTPYKIHSI K BBITIOJTHCHHIO TIPAKTUYECKOH paboThI, pabouast TETpaib.
3aganue:

1. OnpenenuTh BCE TOKU B AIEKTPHUYECKOM IS METOJIOM Y3JIOBBIX M KOHTYPHBIX YPaBHCHHI.
2. CocraBurth 0ajaHC MOIIIHOCTEM.

IMopsiiok BbITIOJIHEHHSI PA0OTHI:

1. IIoBTOpPUTH KOHCHEKT JIEKIUI 10 TeMe «3aKOHBI JIEKTPUYECKUX LIETIEH MTOCTOSHHOTO TOKay.
2.Haueptuth cxemy. OnpenenuTb KOJIMYECTBO y3JI0B U BETBEU B LICTIH.

3.YKa3arp HanpaBJICHUsI TOKOB.

4.CoctaBUTb cUCTEMY ypaBHEHUH 10 3akoHaM Kupxroda u pemmurs ee.

5. CocraBuTh OajlaHC MOIITHOCTEH U CJIeTIaTh BBIBOJ O IMPABUIBHOCTH PEIICHUSI.

Xonx padoTsI:

N3y4nuTh anropuTMm pacyeTa CI0KHOM AIEKTPUYECKOW LIETN MOCTOSHHOIO TOKa METOJOM Y3JIOBBIX U
KOHTYPHBIX YPaBHEHHH U BBIIIOJHUTB PACYET B COOTBETCTBUE C AITOPUTMOM.

MeTtox OCHOBaH Ha COCTaBJICHHWM YpaBHEHMH IO TepBOMY U BTOpoMy 3akoHaMm Kupxroda.
JIOCTOMHCTBOM JAHHOTO METOJA SIBJISIETCS €0 YHUBEPCAIBHOCTD.

ANnroput™M pacuera METOAOM Y3JIOBBIX U KOHTYPHBIX ypaBHEHUI

1) ITpou3BoJIbHO BBIOpATh HAMPABJICHUS TOKOB BO BCEX BETBAX JIEKTPUUECKOM CXeMbI M YKa3aTh UX Ha
cXeMe.



2) Onpenenuts koaudectso y310B (Ny) u Betseii (NB) B cxeme.
3) OnpenenuTh KOJIMYECTBO YPAaBHEHUH IO IEPBOMY U BTOpOMY 3akoHaMm Kupxroda.
KommuectBo ypaBHeHwMi 1o niepBomy 3akoHy Kupxroda onpeznemnsiercs no popmyie

N1=Ny-1
KommuectBo ypaBHeHwMii 1o BTopoMy 3akony Kupxroda onpenensercs mo gpopmyie
N2=NgB-(Ny-1)

CyMMapHOE KOJMYECTBO YPaBHEHUH JTOJDKHO OBITH PaBHO KOJMYECTBY BETBEH (TOKOB) B CXEME.

4) CocTaBUTh CHUCTEMY YpaBHEHHH IO TIEpBOMY M BTOpOMY 3akoHam Kupxroda mis mpou3BOJIBHO
BBIOpPAHHBIX Y3JI0B U KOHTYpOB. Hampasienne 06xo/1a KOHTypa BEIOMPAETCS IPOU3BOIIBHO.

5) PemnTh mNOJy4EHHYIO CUCTEMY YpPaBHEHMH JIOOBIM MaTeMaTHUYECKUM METOJOM. PesymbraTom
peurenust OyJeT onpeAeIeHne BCEX TOKOB IEKTPUUECKOM LEHH.

6) Ha cxeMe M3MEHHTH HampaBJIEHUS TOKOB, KOTOPbIE B PE3ylbTaTe€ PELICHUS CHUCTEMBI MPHUHSIIN
oTpuLaTenbHoe 3HaueHue. OTpuLaTelbHOE 3HaU€HHE TOBOPUT O HEMPaBHJIBHOM BBIOOpE HAIPaBIIEHUS TOKa
B | myHKTE anropuTtMma.

7) Bemmonuuts nposepky. CocTaBUTh OajlaHC MOIITHOCTH.

dopMa npeacTaBIeHus pe3yabTrara;

PaGora BbIMONHSETCS B TeTpaasx sl MPAKTUYECKUX paboT, claeTcsi B KOHIE 3aHATHS B (Qopme
PELICHHOM 3a1a4.

Kpurtepun ouenku:

- OIIEHKA «OTJMYHO» BBICTABJSIETCS CTYACHTY, €CIIH pacueT BBIIIOJIHEH B TIOJTHOM 00beMe, pelIeHue
oopMIIeHO ¢ COOJIOJIGHUEM YCTAaHOBJICHHBIX IPAaBHWI; CTYIACHT CBOOOTHO BIIAJICET TEOPETUYCCKUM
MarepuaioM, 0€30IIMO0YHO TPUMEHSET €T0 TIPH PEIICHUH 3a/1a4,

- OIICHKa «XOpPOIIO» BBICTABISAETCS CTYIEHTY, €CJIM TIPHU BBINOJIHEHUHM 33JaHUS JIOMYIICHBI
HE3HAYUTeNIbHbIE OIMOKU, peuieHne O(GOPMIIEHO C COOJIIOJICHUEM YCTAHOBJIEHHBIX IPABUJ; CTYIEHT
CBOOOHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e301HMO0YHO MIPUMEHSET €ro MPH PELIeHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEJIBLHO)» BBICTABIISIETCS CTYACHTY, €CIIU 3a/laHH€ BBIIIOJHEHO C «TPYOBIMIU»
omuOKkamu, perieHne ohopmiieHo 6e3 COOMIOACHUS YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM padoTa He BINOJIHEHA.

IIpakTnyeckoe 3ansaTue NeS
Pacuer 3jiekTpr4yecKoi Henu MeTOA0M HAJIOKEH .

Hean:
- 3aKpEIUTh 3HAHUS 110 U3YYECHHOH TeMe « 3aKOHBI AJICKTPUUECKHX IETel MOCTOSHHOTO TOKay;
- HAYYUTh PACCUUTHIBATDH CIOKHBIC AIEKTPUUECKHE 1IETIH METOIOM HaJIOKEHUSI.

Brinosnus padory, Bel Oyaere:

YMETh:

VYVl Yn2 Va3 Va4 Yn5,

MarepuajbHoe obecrieueHmne:

KoHcrekT nexiuii, ”HCTPYKIUS K BBHITIOJHEHHUIO MPAKTUYECKOW paboThl, paboyas TeTpab.
3aganue:

1. OnpenenuTs BCE TOKU B AJIEKTPUUECKOM LIEMH METOJIOM HAJIOKEHHUSI.

2. CocTaBUTh O0alaHC MOIITHOCTEMH.

Ilopsinok BbINOJTHEHHS PAadOTHI:

1. HOBTOpI/ITB KOHCIIEKT JICKIIHI 110 TEME «3aKOHBI OJICKTPUYICCKUX LIEIIE€H MIOCTOSHHOTO TOKa.
2.HaqepTI/ITL CXEeMY. OHpCIICJII/ITB KOJIMYCECTBO Y3JIOB U BETBEMU B IIEMIH.

3.Ykazatp HaIlrpaBJICHHUA TOKOB.



4.CocTaBHUTh CUCTEMY ypaBHEHUH 1O 3akoHaM Kupxroda u pemuTs ee.
5. CocTtaBuTh 0ajgaHC MOIIHOCTEN U clienaTh BbIBOJ O MPABUIBHOCTH PELLICHUS.

Xopn paboThr:

N3yunth anropurm pacyera CI0KHOU AIEKTPUUYECKON LENH MOCTOSHHOTO TOKa METOJIOM HAJIOKEHHUS
U BBIIIOJIHUTH PAaCcyeT B COOTBETCTBUE C AIITOPUTMOM.

MeTo HanoXeHUs OCHOBAH Ha IPUHLMIIE HAJIOKEHUS (CYNEpHO3UIMH), COTJIACHO KOTOPOMY TOK B

000 BETBU CXEMBI PaBCH aIreOpanvecKoi CyMME YaCTUYHBIX TOKOB, BO3HUKAIOIIUX B 3TOH BETBH O]
neiictBueM Kaxaoro ucrounuka JJIC B ornenbHOCTH. 3a/1a4a CBOJIUTCA K ONPEICICHUIO YaCTUYHBIX TOKOB,
U TOCTEAYIONMEr0 BHIPAKEHHUS TOKOB B BETBSIX MCXOJHOM CXEMbl KaK alre0pandeckoil CyMMBI KOHTYPHBIX
TOKOB.

Anropurm pacdyera METOIO0M HAJIOKCHHSL.

1. HauepTuTh cXeMy 3J€KTpUUECKOM IIENH, OCTaBUB TOJBKO OJWH MCTOYHUK. OCTaNbHbIE HCTOYHHUKH
OJIC 3akopauumBarT, OCTaBMB B CXEM€ TOJIbKO MX BHYTPEHHEE COIPOTHBIECHHE, BKJIIOUEHHOE
MIOCJIEIOBATENBHO C NCTOUYHUMKOM. Ha cxeme yka3aTh HampaBieHHs YaCTUYHBIX TOKOB. HampaBieHue TOkoB
B CXEME C OJIHM UCTOYHUKOM OIpesiesieTcsl OAHO3HAYHO.

2. MeTo10M 3KBUBAJIEHTHBIX IPEOOpPa30BaHUI ONIPENEIUTh 3HAUEHNE YACTUYHBIX TOKOB.

3. [loBTOpuTs NeiicTBue 1 U 2 A1 BCeX HCTOUYHUKOB.

4. OnpeenuTh TOKU B BETBSX UCXOJHOM CXEMBI, KaK aNreOpanyecKyr0 CyMMY YaCTHUHBIX TOKOB.

dopma npeacrasiieHus pe3yJbTara:
PaGora BbIMONHSETCS B TeTpaasx sl MPAKTUYECKUX paboT, claeTcsi B KOHIE 3aHATHS B (Qopme
PELICHHOM 3a1a4.

Kpurepun oueHku:

- OIICHKA «OTJHMYHO» BBICTABJSICTCS CTYACHTY, €CIIM pacueT BBIIIOJHEH B TOJHOM O0beMe, pelICHUE
oQopMIICHO ¢ COOJIOJIGHUEM YCTAaHOBJICHHBIX IPAaBHI; CTYICHT CBOOOTHO BIIAJCET TEOPETUYCCKUM
MarepuaioM, 0€30IIMO0YHO TPUMEHSET €T0 TIPH PEIICHUH 3314,

- OICHKa «XOPOUIO» BBICTABIIICTCS CTYACHTY, €CIM TPHU BBINIOJHCHUW 3aJaHusl JOIMYIICHBI
HE3HAYUTENIbHbIC OMIMOKH, pemeHne O(GOPMIICHO € COOJIIOJCHWEM YCTAaHOBIICHHBIX NpPaBUJ, CTYACHT
cBOOOJTHO BJIaJICET TEOPETUICCKUM MaTEepPHAIOM, O€30IMO0YHO MPUMEHSET €T0 NIPU PEIICHUH 3a/1a4;

- OILICHKAa «Y/IOBJIETBOPHUTEIbHO» BBICTABISETCS CTYICHTY, €CIIU 3aJ]aHUE BBITIOJHEHO C «TPYOBIMU»
omuOKkamu, perieHrne odpopmiieHo 6e3 COOMIOACHUS YCTAaHOBJICHHBIX TIPABUIT,

- OIICHKA «HEY/JA0BJIETBOPUTEIHLHO)» BBICTABISICTCS CTYICHTY, €CIi paboTa He BBITIOJIHEHA.

IIpakTnyeckoe 3ansaTue Ne6
«Pacyer 3JIeKTpHYeCKO# e MOCTOSTHHOI0 TOKA METO0M KOHTYPHBIX TOKOB.

eas:
- 3aKpEIUTh 3HAHUS 110 U3YYEHHOUN TeME « 3aKOHBI IEKTPUUECKHUX LENEeN MOCTOSTHHOTO TOKa;
- HAYYUTh PACCUMUTHIBATDH CJIOKHBIE AEKTPUUECKUE LIENTU METOI0M HAJIOKEHHUSL.

Brinosinus padory, Bel Oyaere:

YMETh:
Val Va2 Va3 Vo4 Va5

MarepunaabHoe obecnedyenne:
KoHcreKT neKknnii, ”HCTPYKIUS K BBITIOJTHEHHIO IPAKTHYECKOH paboThl, paboyast TeTpap.

3aganue:
1. OnpenennTs BCEe TOKU B AIEKTPUUECKOM IIEMH METOJIOM KOHTYPHBIX TOKOB.

2. CocraButh 0ajgaHC MOILITHOCTEM.

Ilopsinok BbINOJTHEHHS PadOTHI:



1. IIoBTOpUTH KOHCIIEKT JIEKUUH IO TeME «3aKOHBI AIEKTPUUECKUX L€ IOCTOSIHHOTO TOKa.
2.Haueptuts cxemy. OmnpenennTh KOJUYECTBO y3JI0B M BETBEH B LICIH.

3.Ykazarp HampaBieHUs TOKOB. ONpenenuTh KOJUYECTBO ypaBHEHUHN 1O BTOpoMY 3akoHy Kupxroda
JUI KOHTYPHBIX TOKOB. BbIOpaTh KOHTYpHI M YKa3aTh HAIPaBICHUE KOHTYPHBIX TOKOB.

4.CocTaBHUTh CUCTEMY ypaBHEHMI 10 BTopoMy 3akoHy Kupxroda u pemurts ee.

5. BBIPA3UTh HeﬁCTBHTeHBHBIe TOKHU B IICTIH, YCPC3 KOHTYPHBIC.

6. CoctaBuTh OaIaHC MOIIHOCTEH U CIIENIaTh BHIBOJI O NPABMIIBHOCTH PELICHUSI.

Xoa pa6oTsi:
N3yunth anroputm pacdera CIOKHOU ANEKTPUUYECKON LENU MOCTOSIHHOTO TOKAa METOJOM KOHTYPHBIX
TOKOB U BBIIIOJIHUTH PACUCT B COOTBETCTBUEC C AJITOPUTMOM.
KOHTYypHBIM TOKOM Ha3bIBAIOTCS YCIOBHBIC ((PUKTHBHBIC, HE CYIISCTBYIOIIHE B PEalbHOU CXEME)

pacyeTHbIE TOKH, KOTOPBIE TPOTEKAIOT 110 HE3aBUCUMBIM KOHTYPAM 3JIEKTPUYECKOU LIETIH.

Meroa KOHTYpHBIX TOKOB OCHOBAaH Ha COCTAaBJICHUM W PEIICHUM CUCTEMBI YPaBHEHHUU TOJBKO IIO
BTOpOoMY 3akoHY Kupxroda misi KOHTYpHBIX TOKOB. KOHTypHBIH TOK paBeH AEHCTBUTEIBHOMY TOKY TOMU
BETBM, KOTOpas MPUHAMICKHUT TOJIBKO JAaHHOMY KOHTYypy. OO003HaualOT KOHTYpHbIE TOKH PUMCKHUMHU
uuppamu. JleiicTBUTEIbHBIE TOKH CMEKHBIX BETBEH MEKTPUUYECKON LIENH, BXOIAIINX B COCTaB HECKOJIBKUX
KOHTYPOB OIPEAEISAIOT KaK alre0panyecKkyro CyMMY KOHTYPHBIX TOKOB COOTBETCTBYIOIIIMX KOHTYPOB.

Takum o00pa3oM, JOCTOMHCTBOM METOJAa KOHTYPHBIX TOKOB SBJISIETCS MEHBIIEE KOJIMYECTBO
YpaBHEHUH B cUCTEME NP OOJIBIIOM KOJUYECTBE y3JI0B B AIEKTPUUYECKOI LIETH.

AJTOpUTM pacyera METOJ0M KOHTYPHBIX TOKOB

1) IIpou3BoabHO BEIOpAaTh HAIPABIIEHUSI TOKOB BO BCEX BETBAX AJIEKTPUUECKON CXEMbl M yKazaTh UX

Ha CXeMe.
2) Onpenenuts koaumaecTBo y3i10B (Ny) u BetBeit (NB) B cxeme.
3) Ompenenuth KOJWYECTBO YpaBHEHUU IO BTOpoMy 3akoHaMm Kwupxroda mo dopmyne (2.11).
Br16paTh KOHTYpPBI U YKa3aTh HAllPaBJI€HUsS] KOHTYPHBIX TOKOB.
4) CocTaBUTh CHCTEMY YpaBHEHHM MO BTOpoMy 3akoHaM Kupxroda mis KOHTYPHBIX TOKOB.

Hamnpasnenue 06xoaa KOHTYpa BEIOMpPAETCs MPOU3BOJIBHO.

5) PemmTh MoydeHHYIO CHCTEMY ypaBHEHUH JIOOBIM MaTEMaTHYECKUM METOJOM. Pesymbratom
penieHus OyeT onpenecHue BCeX KOHTYPHBIX TOKOB.

6) Bripazuth 1eliCTBUTEIIbHBIC TOKH Yepe3 KOHTYPHBIE TOKH.

7) Ha cxeme M3MEHHTH HANPaBICHUS TOKOB, KOTOPBIC B PE3YJIbTATE PEIICHUS] CUCTEMbl MPHHSIIH
oTpuIaTeabHOe 3HaYeHHe. OTpUIlaTeIbHOE 3HAYCHUE TOBOPUT O HEMPABWIIBHOM BBIOOpE HAMPABIICHUS TOKa
B | myHKTE ayiropuTM™ma.

8) BeimoauuTh ipoBepky. CocTaBUTh OajaHC MOIITHOCTH.

dopma npeacTaBJieHus pe3yJbTara:

PabGoTa BBIMOJIHAETCS B TETpaisdx s NMPaKTHUYECKHX pabOT, coacTcs B KOHIIE 3aHATHS B (opMme
pEIIeCHHOM 3a1a49H.

Kpurepum oueHku:

- OLIGHKAa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIM PacyeT BBIMOJIHEH B MOJHOM O0beMe, pellieHue
opOopMIIEHO € COONIOJIGHUEM YCTAaHOBIIEHHBIX IMPaBWI, CTYJEHT CBOOOJIHO BIaJE€ET TEOPETUYECKUM
MaTepuanoM, 6e30MnO0YHO MPUMEHSET €r0 MPH PEIICHUH 3a1a4;

- OIICHKa «XOPOIIO» BBICTABISETCS CTYIEHTY, €CIM TPU BBIIOJIHEHUU 3a/IlaHUsl JOIMYIIEHbI
HE3HAYUTENbHbIE OIMMOKU, pelieHrne OQGOpPMIIEHO C COONIOJIEHHEM YCTAaHOBIEHHBIX MPaBUI; CTYACHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepraioM, 6e30IIHO0YHO MPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEIBLHO)» BBICTABISIETCS CTYACHTY, €CIU 3a/IaHHe BBITIOJIHEHO C «TPYOBIMU»
omnOKamu, perienre ohopMiIeHo 06e3 COONMI0IeHUsT YCTAHOBICHHBIX MTPABUII;

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABISIETCS CTYJCHTY, €CITU padoTa HE BHITIOJTHEHA.



IIpakTHyeckoe 3ansaTHe Ne7
«Pacyer 3JIeKTpHYeCKO# ey MOCTOSHHOI0 TOKA METOA0M Y3J10BbIX HANPSIAKeHUI».

ean:
- 3aKpEMUTh 3HAHUS 110 U3YYEHHOU TeME « 3aKOHBI IEKTPUUECKHUX EMEN MOCTOSTHHOTO TOKay;
- HAYYUTHb PpaCCUUTBIBATH CJIOKHBIC SJICKTPHUICCKUC LECIIU MCTOJI0M Y3JIOBBIX HﬁHpSDKGHPIfI.

Boinosnus padorty, Bbl Oyaere:

YMETh:
Val Ya2 Va3 Y4 Y5

MarepuajbHoe o0ecnieyeHue:
KoHcnekt nexnuii, HHCTPYKIHS K BBITIOJTHEHUIO IPAKTHYECKOH paboThl, paboyast TeTpajp.

3aganue:

1. OnpenenuTs BCEe TOKU B AIEKTPUUECKON IIEMH METOJIOM Y3JIOBBIX HAMPSKCHHI.

2. CocraBuTh OajJaHC MOI[HOCTEH.

IMopsiaok BbINOJIHEHHS PA0OTHI:

1. TIoBTOpUTH KOHCIIEKT JIEKIUH MO TeMe «3aKOHBI AJEKTPUUECKUX IIETIE TTOCTOSTHHOTO TOKay.
2.Hageptuth cxemy. OnpeneauTh KOJIUIECTBO Y3JI0B U BETBEH B IICTIH.

3.YkazaTh HaIrpaBJIeHUS TOKOB (B OJTHY CTOPOHY).

4.0npenenuTh y3JI0BO€ HaAPSHKEHUE.

5. OnpeaenuTs TOKA B IEMH.

6. CocTaBuTh OajaHC MOIIHOCTEH W CJIeaTh BBIBOJ O MPABHIBLHOCTH PEIICHUS.
Xox padoThI:

N3yuuTh anroputM pacdera CIIONKHOUW AIEKTPUYESCKOW IEMU MOCTOSHHOTO TOKAa METOJOM Y3JIOBBIX
HaIlpsHKEHUW U BBIIOJIHUTH PACYET B COOTBETCTBHE C aJITOPUTMOM.
Metoa y3/10BOro HampsikeHMsi (ABYX Y3J10B) SIBISIETCS YacCTHBIM CIy4aeM Memood )37108blIX

nomernyualoe U MpUMECHIACTCA I OIPEACTICHUSA TOKOB B BE€TBAX CXCMbI C JIBYMs y3JIaMU W ITPOU3BOJIBHBIM

YU CJIOM HapaJlJICIbHBIX BETBEH C aKTUBHBIMH M IIACCUBHBIMU 2JIEMEHTAMH.

ANTopuTM pacdyeTa METOJIOM Y3JI0BOI0 HAIPSKCHMS.

1. Ha cxeme ykaspiBaeTcs HampaBieHHs] TOKOB (IIPOU3BOJIBLHO). HampaBiieHus: TOKOB JTOJKHBI OBIThH
OJIMHAKOBBIMH. TOYHOE HaIlpaBJIeHHUE TOKOB ONPEJCIUTHCS B PE3yIbTaTe PacueTOB.

2. [IpoBoauMoOcCTH Kax 101 BETBH ONpeAesseTcs mo Gpopmyse

rac K — KOIM4€eCTBO MACCUBHBIX DJIEMEHTOB BCTBU,

M — KOJINYECTBO aKTUBHBIX DJICMCHTOB BCTBU.
3. 3HaucHHUE Y3JI0BOT'O HAIPSKCHUA OIIPEACIIACTCA 110 (bOpMy.]'IC

rjae N — KOJIMYeCTBO BETBEM BHCKTqueCKOﬁ OCIIN.



IIpu cocraBieHun ynpaBiaeHUS B UHCIUTeNle HeoO0XoauMo yuuThiBaTh Hampasienue I/IC.
[Tpoussenenue I/1C u mpoBOIAUMOCTH OEpeTCsl CO 3HAKOM «IUTIOC», eciau Hampasienue D/IC coBmamaer ¢
HaIpaBJICHUEM TOKA B BETBU, M CO 3HAKOM «MHHYC» €CIIH HE COBIIaJIaeT.

4. OnpenenstoTcst 3HaYCHUS TOKOB B BETBSIX 10 Gopmyie (2.16).

= E-U)-g.

Cymma DJJIC sBasercss anreOpanyeckod CyMMOM, IpU ONPEAENEHUU KOTOpOH HE0OX0AnMO
yunutbiBath Hamnpasienue DJC. DC OGepercs co 3HakoM «Iwoc», ecinu HampasieHue J/]C coBmamaer ¢
HaIpaBJICHUEM TOKA B BETBH, U CO 3HAKOM «MHHYC)» €CIIM HE COBITJIACT.

5. OHpGI[CJ'II/ITB MMPpaBUJIbHBIC HAIIPABJICHUS TOKOB B BCTBAX. Ecmu B PE3YIbTATEC PCUICHUA TOK ITPHH AT
OTPHIIATEIFHOE 3HAYEHUE, HE0OX0IMMO U3MEHUTH €r0 HaIllpaBIICHHUE.

@dopma npeacTaBieHus pe3yabTara:

Pabora BbImONHSETCS B TeTpaasx sl NMPAKTUYECKUX padoT, claeTcsi B KOHIE 3aHATHS B (Qopme
PELICHHOM 3a1a4.

Kputepuu onenku:

- OIIEHKA «OTJMYHO» BBICTABJSIETCS CTYACHTY, €CIIH pacueT BBIIIOJIHEH B TIOJHOM 00beMe, pelIeHue
oopMIIeHO ¢ COOJIOJIGHUEM YCTAaHOBJCHHBIX IPAaBHWI; CTYIACHT CBOOOTHO BIIAJCET TEOPETUICCKUM
MaTepHalioM, 0€30IIMO0YHO TPUMEHSET €T0 MPH PeIICHIH 33/1ad;

- OIICHKa «XOPOII0» BBICTABISACTCS CTYJACHTY, €CJIM TIPH BBINOJTHCHUH 3aJaHUS JIOMYIICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, PEUHICHUC Oq)OpMJ'IeHO C CO6J'IIOJI€HI/ICM YCTaHOBJICHHBIX IIpaBHJI; CTYACHT
cBOOOJTHO BJIaJIeeT TEOPETUICCKUM MaTEepPHaioM, O€30IMO0YHO MPUMEHSIET €r0 NIPU PeIIeHUH 3a/1ad;

- OIIEHKAa «Y/I0BJETBOPHUTEIbHOY» BBICTABISIECTCS CTYIEHTY, €CITU 3aJaHHE BBITIOJHEHO C «TPYOBIMU»
omuOKkamu, perieHne ohopmiieHo 6e3 COOMIOACHUS YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HeYH0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa HE BINOJIHEHA.

IIpakTuyeckoe 3ansTue Ne 8
«PacyeT MAarHMTHOM eNU»
Henan:
- 3aKpeNUTh 3HAHUSA 110 U3YUEHHOMY pa3fienly « MarHuTHoe nosey,
- HAYYUTh PACCUUTHIBATH MarHUTHBIE LICTIH.
Bbinosinus padory, Bel Oynere:

YMETh:
VYVl Vo2 VYn3 Vo4 Y5

MarepuajibHoe o0ecrnieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKO paboThl, paboyas TeTpaib.

3ananmne:

Paccuntarh MarHuTHyO 1enb (MpsMas 3a7aya).

Ilopsinok BbINOJIHEHHS PadOTHI:

1. HauepTute cxemy cCOrjacHO CBOEMY BapUaHTYy.

2. PaccuuTaiite ceyeHue cep/IeYHUKA Y4aCTKOB IICTIH.

4. OnpenenuTe MarHUTHYO UHIYKIUIO BO BCEX YYaCTKaX LIEMH.

5. OmnpenenuTe HANPsSKEHHOCTh MArHUTHOTO MOJS B CTaJbHBIX y4YacTKaX M HANpsHKEHHOCTh B
BO3/YIIIHOM 3a30p€.

6. Onpenenute HC 1 TOK, B KaTyllIKe UCMOJIb3Ys YPABHEHHE 3aKOHA MTOJIHOTO TOKA.

Xoa pa0doThi:

N3yunTh KpaTkue TEOPETUYECKHE CBEACHUS O MPUHIMUIIAX pacyeTa MAarHUTHBIX LIETIEH W alfOPUTM
pacyera. BBINOJHUTE pacyeT MarHUTHOM LENU B COOTBETCTBUE C U3YUYEHHBIM aITOPUTMOM.

B KOHCTpYKIIMIO  MHOTHX  JJIGKTPOTEXHHUYECKHMX  YCTPOMCTB  (DIIEKTPUUECKHX  MAIIIMH,
TpaHchopMaTOPOB, IIEKTPUUYECKUX allllapaToB, U3MEPUTEIbHBIX MPUOOPOB M T. 1.) BXOAAT MarHUTHBIC



nend. MarHuTHONM LENbl0  HaA3bIBACTCSA 4acTh  AJIEKTPOTEXHUYECKOIO  yCTPOMCTBA,  COJEprKalas
(beppoMarHuTHbIE TeNa, B KOTOPOW MPH HAJTMYMM HAMAarHMYUBAIOIIEH CHIIBI BOSHUKAET MAarHUTHBINA MOTOK U
BJI0JIb KOTOPOM 3aMBIKAIOTCS IMHUA MarHUTHOW MHIAYKLUU. MarHuTHas Lielb COCTOUT U3 MarHUTOIPOBOAA
(cepaeyHuKa) U UCTOYHMKA HaMarHW4YMBArOUIe cuiibl. MIcTouHMKaMU HaMarHWYMBAIOLIEH CHIIBI SIBIISIFOTCS
IIOCTOSIHHBIE MArHUTHl WJIA KaTyIIKA C TOKaMHM. B KOHCTPYKTMBHOM OTHOUIEHWM MAarHuTHBIC LEMU
BBITIOJIHSAIOT HE Pa3BETBIICHHBIMU U Pa3BETBIICHHBIMH.

IIpsiMas 3agada pacyeTa MArHUTHBIX LIETIEN 3aKIIF0YAETCs B ONPEACIICHUHM 110 3aJaHHOMY MarHUTHOMY
MOTOKY B IS HAMarHMYMBAIOIIEH CHIIbI, HEOOXOIMMOM JUTsl CO3AaHUS 3TOTO MOTOKA.

Ha pucynox 8.1 nzo0pakeHa Hepa3BeTBICHHAs MATHUTHAS LIENb, B KOTOPOH 3aMBIKAETCSI OJJMH U TOT
K€ MarHUTHBIA IIOTOK HE BCEX YYacCTKaxX MarHUTONpoBOAd. Kpome OCHOBHOTO MarHMTHOIO IIOTOKa,
KOTOPBIA 3aMBIKAa€TCS B MAarHUTOIIPOBOJAE B LENM IPHUCYTCTBYIOT MAarHUTHBIE NOTOKHM paccesHusd. [l
YIPOILEHUSI pacueT BeAeTcs 0e3 yueTa MarHUTHBIX IOTOKOB PacCesHHUs.
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Pucynoxk 8.1 —HepaspeTBineHnHass MarHuTHas 1€Mb

[Topsnok pacuera:

A) TTpoBOAAT CpeHIOI MAarHUTHYIO JTUHUIO

b) Pa3OuBaioT MarHuTHy0 LeNb Ha OJHOPOAHBIE YYaCTKU C HEU3MEHHBIMU CEUEHUSIMU U
OTIPEIEIISAIOT MJIOUIA/Ib MOTIEPEYHOT0 CEUEeHUS YYaCTKOB S M UTHHBI | 110 cpeiHell MarHUTHOW JIMHUY;

B) Ilo 3amaHHOMYy MarHMTHOMY IMOTOKY M Y)K€ H3BECTHOM IUIONIAAM MOMEPEYHOro CEeYeHHUs S
CepJICUHMKA HaXOIAT MAarHUTHYIO MHIYKIUIO HA KaXI0M U3 y4acTKoB 1o ¢opmyie (3.1).

B=—. (3.1)

I'). Ilo xpuBbiM HamarHu4yuBaHHUS (pUCYHOK 8.2) ans KaxIoro (GeppoMarHUTHOTO YydacTKa
OTIPENIENISIOT HAIIPSHKCHHOCTh MAarHUTHOTO 1oJist H.
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Pucynox 8.2- KpuBble HAMarHn4MBaHUs CTAIN U YyT'yHA

J1) HampsikeHHOCTB TIOJIsE B BO3IYITHOM 3a30pe WIH HEe (PEepOMArHUTHOM y4acCTKE OTPEICIISIETCS IO
bopmyme

B, B

H S —
° u, 125.10°

J1. Tlo Bropomy 3akony Kupxroda cymma MarHUTHBIX HaIllpsHDKEHMM Ha OTNENbHBIX Y4acTKaX paBHA
rnckoMoit MaruutoaBmwxkymiei cune (M/C),

\'W=H-[+H,-[,+...H -l +H -6,

rae | — ;mHa MarHuTONPOBOIa, MOJCYUTAHHAS TI0 CpeAHEH JIMHNK 0e3 ydeTa 3aKpyrieHuH.

dopma npeacTaBjieHus pe3yJabTara:

PabGoTa BBIMOJIHAETCS B TETpaisix Ijis MPaKTUYECKHX padoOT, coaeTcs B KOHIIE 3aHATHS B (opMme
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OIICHKA «OTJIMYHOY» BBICTABJISETCS CTYACHTY, €CJIM pacyeT BHITIOJHEH B MOJHOM OObeMe, pelIcHHE
0hOpPMIICHO C COOJIFOJICHHEM YCTaHOBJICHHBIX TIPAaBWJI, CTYACHT CBOOOTHO BIIAJCET TEOPETHUYCCKUM
MaTrepuaioM, 0€30IIMO0YHO TPUMEHSET €T0 TPH PEIICHUY 3a/1a4;

- OIICHKa «XOPOIIO» BBICTABISETCS CTYIEHTY, €CJIM TPU BBINOJIHEHUU 3a/laHUsl JOIYIIECHbI
HE3HAYUTENbHbIE OIMOKU, pelieHrne O(GOPMIICHO C COOJIIOJICHUEM YCTAaHOBIEHHBIX MPABUJ; CTYIEHT
CBOOOJTHO BJIQ/ICET TCOPETUUCCKUM MaTEepPHAIOM, O€30IIMO0YHO MPUMEHSET €TI0 MPH PEIICHUH 3a/1a4;

- OIICHKA «Y/0BJIETBOPHUTEJIbHO)» BBICTABIISIETCS CTYACHTY, €CIU 3a/IaHuE€ BBITIOJIHEHO C «TPYOBIMU»
omnOKamu, perienre opopmMiIeHo 6e3 coOM0ICHUS YCTAaHOBICHHBIX MTPABUII;

- OLICHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIU paboTa He BIMOJIHEHA.

IIpakTuyeckoe 3ansitue Ne9
Pacyér 3s1eKTpHYecKoii enu nepeMeHHOro ToKa ¢ nocjaeJoBaTe1bHbIM COeIMHEHUEM
3J1eMeHTOB.

easn:

- 3aKpenuTh 3HAHHUS MO U3yuyeHHOH Teme «OOmmili crmydail Hepa3BETBICHHOU e MEPEeMEHHOTO
TOKay,

- HAYYUTh PACCUUTHIBATH PA3BETBIEHHBIC SJIEKTPUUECKUE LIETIH TEPEMEHHOTO TOKA.



Boinosnus padorty, Bel Oyaere:

YMETB:

Ynl Yn2 Yn3 Y4 Va5

MarepuajbHoe obecrieyeHue:

KoHcnekT jaexuuii, HHCTPYKIHS K BBITIOJTHEHUIO TPAKTHUECKOM paboThl, paboyast TETpab.

3aganue:

1. OmpenenuTb B COOTBETCTBHE C 3aJaHUEM TOKM U HANpPsDKEHUS B JJIEKTPUYECKOM Lienu
CUMBOJINYECKUM METOJIOM.

2. OnpenenuTth aKTUBHYIO, PEAKTHBHYIO H MOJHYIO MOITHOCTH JIEKTPHUYECKON IICTIH.

HOpﬂI{OK BbIIIOJTHCHHU A paﬁDTbI:

1. IToBTOpPUTH KOHCHEKT JEKIUI 10 TeMaM «OCHOBHBIE CBEECHUS O CHHYCOUJAIbHOM 3JIEKTPUUYECKOM
ToKe», «PacueT Hepa3BETBICHHON »JJIEKTPUUYECKONM IeNu MEepeMEHHOro TokKay, «OOmui ciyyai
HEpa3BETBJIICHHOW LIENH TEPEMEHHOTO TOKa .

2.HauepTuTe 3JEKTPUIECKYIO CXEMY M YKKUTE BCE TOKH U HAMPSHKEHUSI.

3.B cooTBeTcTBHE € 3amaHWEM OIpENeNUuTe TOK M BCe TpeOyeMble HANpPsDKEHUS B DIEKTPUYECKON
LEIH.

4.TloctpoiiTe B MaciiTabe BEKTOPHYIO JHarpammy.

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

dopma npeacrasiieHus pe3yJbTara:
PaGora BbIMONHSETCS B TeTpaasx sl MPAKTUYECKUX paboT, claeTcsi B KOHIE 3aHsATHS B (Qopme
PELICHHOM 3a1a4H.

Kpurtepun ouenku:

- OLIGHKAa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIM PacyeT BBHINOJIHEH B MOJHOM 00beMe, pellieHue
opopMIIEHO € COONIOIGHUEM YCTAaHOBJIEHHBIX MPaBWI; CTYJEHT CBOOOJIHO BJIaJEET TEOPETUYECKUM
MarepuaioM, 0€30IMO0YHO TPUMEHSET €T0 TIPH PEIICHUH 3314,

- OIICHKa «XOpPOIIO» BBICTABISAETCS CTYIEHTY, €CJIM IPHU BBINOJIHEHUM 33JaHUS JIOMYIICHBI
HE3HAYUTeNIbHbIE OIMOKU, peuieHrne O(GOPMIIEHO C COOJIIOJICHUEM YCTAHOBJIEHHBIX IPABUJ; CTYIEHT
CBOOOHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHMO0YHO MPUMEHSET €ro MPH PElIeHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEJIbLHO)» BBICTABIISIETCS CTYACHTY, €CIIM 3aJaHUE BBIOJIHEHO C «TPYOBIMU
omuOKkamu, perieHrue odopmiieHo 6e3 COOMIOACHUS YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa He BBINOJIHEHA.

IIpakTuyeckoe 3ansTue Ne 10
PacyeT pa3BeTBJIEHHBIX JIEKTPHYECKHUX LeTeil MepeMeHHOr0 TOKA ¢ MOMOIILI0 BEKTOPHBIX

AHarpamMm.

eas:
- 3aKpENUTh 3HAHUS 110 U3YYEHHOU TeMe
- HAYYUTh PACCUUTHIBATH € FIEKTPUUECKUE NN NEPEMEHHOTO TOKa METOJIOM IIPOBOJUMOCTH.

BemmoJsinus patdory, Be1 Oynere:

YMETh:

Yal Yn2 Y3 Y4 Yns

MarepuajbHoe o0ecniedenne:

KoHcnekT naekuuii, MHCTPpYKIMS K BBIIOJIHEHUIO MPaKTHUECKOW paboThl, paboyas TeTpab.
3aganne:

1. OnpenenuTs B COOTBETCTBUE C 33JaHUEM TOKH M HAIIPSHDKEHUS B AJIEKTPUYECKOM LIETIN.
2. OnpenenuTth aKTUBHYIO, pEAKTUBHYIO U MOJHYIO MOITHOCTH JIEKTPHUUECKON IIeTIH.
Ilopsinok BbINOTHEHHS PadOTHI:



1. IloBTOpPUTH KOHCHEKT JEKIUI 110 TeMaM «OCHOBHBIE CBEACHUS O CUHYCOUJAIIBHOM 3JIEKTPUUYECKOM
TOKe», «Pacyer HEpa3BETBICHHON JJIEKTPHUUECKOM LENH MNEPEeMEHHOTO TokKay, «OO0muil ciyuai
HEpa3BETBJIIEHHOW LIENN IEPEMEHHOTO TOKA.

2. HauepTHTe 3JIEKTPUUYECKYIO CXEMY U YKKHUTE BCE TOKU M HAIIPSHKCHHUS.

3. B cootBeTcTBHE C 3a/laHUEM OMpPEICTUTE TOKU U Bce TpeOyeMble HANPSHKEHHUS B DIIEKTPUUYECKOM
LENH.

4 TloctpoiiTe B MacuTabe BEKTOPHYIO JUATPAMMY.

5.0mnpenenuTe akTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOLUTHOCTH 3JIEKTPUYECKOMN LIEIH.

dopma npeacrasiieHus pe3yJbTara:

PaboTta BhIMONHSETCS B TETPamsX Ul MPAKTUYECKHX pabOT, COaeTcss B KOHIE 3aHATHA B (opme
PELIECHHOM 3a1a4.

Kputepuu onenkn:

- OLIGHKAa «OTJIMYHO» BBICTABIIIECTCS CTYIEHTY, €CIM PAaCUeT BBHINOJIHEH B IOJHOM 00bEMeE, pellleHue
opopMIIEHO ¢ COOJIOIGHUEM YCTAaHOBJIEHHBIX IPaBWJ; CTYJIEHT CBOOOJHO BIAJEET TEOPETUUECKUM
MaTepuagoM, 0e30NO0YHO MPUMEHSET €ro MPH PEIICHUH 3a/1ay;

- OIICHKa «XOpPOILIO» BBICTABISAETCS CTYIEHTY, €CIM NpPHU BBINOJIHEHUM 33JaHUs JIOMYIICHBI
HE3HAYUTENIbHbIE OIIMOKH, peuieHue O(QOpPMIIEHO C COOJIIOJICHUEM YCTAHOBJIEHHBIX IPABUJ; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepuaioM, 0e30IIMO0YHO IPUMEHSET €ro MPH PELIeHUH 3a/1aY;

- OIICHKa «Y/0BJIETBOPHUTEJbLHO)» BBICTABIISIETCS CTY/AEHTY, €CIIM 3aJaHUE€ BBIIIOJHEHO C «TPYOBIMI
omuOkamu, perieHne odpopmiieHo 6e3 COOMIOACHUST YCTAaHOBICHHBIX TIPABUIT,

- OLIEHKA «HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CJIU paboTa He BHINOJIHEHA.

IIpakTuyeckoe 3ansaTue Ne 11
«Pacuét rnexTprueckoi 1enu NepeMeHHOro ToOka METOI0M ITPOBOUMOCTH.

Hean:
- 3aKpEMUTh 3HAHUS 110 U3YYEHHOU TeMe
- HAyYUTh PACCUUTHIBATD € AICKTPUIECCKUE IIEMH TIEPEMEHHOTO TOKa METOIOM ITPOBOIUMOCTH.

Bbinosinus padory, Bbl Oynere:

YMETb:

VYVl Vo2 VYn3 Vo4 Y5

MarepuajibHoe o0ecnieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBITIOJHEHUIO PAKTUYECKOH paboThl, paboyuas TeTpab.

3aganue:

1. OnpenenuTs B COOTBETCTBUE C 3aJaHUEM TOKU M HAIIPSDKEHUS B DJIEKTPUUECKOU LIETIH.

2. OnpenenuTth aKTUBHYIO, PEaKTUBHYIO U MOJHYIO MOIIHOCTH 3JIEKTPUUYECKO LIETIH.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. IToBTOpPUTH KOHCIIEKT JEKIUM 10 TeMaM «OCHOBHbBIE CBEACHUS O CUHYCOUJAIBHOM 3JIEKTPUYECKOM
TOKe», «PacueT Hepa3BETBICHHON OJIEKTPUYECKOW IeMU MEepeMEHHOro Tokay, «OOmmuil cuyyai
HEPa3BETBIICHHOM 1IENH IEPEMEHHOTO TOKa».

2. HauepTHTe 2IEKTPUUYECKYIO CXEMY U YKAXKHUTE BCE TOKU U HANIPSHKCHHUSL.

3. B cooTBercTBHE C 3alaHUEM OIpENeNUTe TOK U BCE TpeOyeMble HAMPSDKEHUS B AJIEKTPUUYECKOM
LENTA METOJIOM IPOBOJAUMOCTH.

4.TloctpoiiTe B MaciTabe BEKTOPHYIO AUArPaMMYy.

5.0mnpenenuTe aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOITHOCTH 3JIEKTPHUYECKOM IIeTH.

dopma npeacraBieHus pe3yJabTara:

PaGora BeIMONMHSETCS B TeTpaasx i MPAKTUYECKUX paboT, claeTcss B KOHIIE 3aHATHS B (Qopme
PELLIEHHOM 3a1a4H.

Xoxa pa0doThi:

Jlns pacuera pa3BETBICHHBIX DSJEKTPUUYECKUX LEMEW IEPEMEHHOIO0 TOKa MPUMEHSIETCS METO[
npoBoauMocTu. [IpoBoaumocTs uzmepsiercs B Cumencax (CM) U SBISE€TCS BETUYMHON MPOTHUBOTIOIOKHOM
CONIPOTHUBIICHHUIO.



Ha pucynke npencraBieHa cxeMa MNapajuleIbHOTO COCIMHEHHS JBYX BETBEW C WHIYKTHUBHOW U
€MKOCTHOM Harpy3Kou.
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Pucynoxk 11.1 — Cxema napamienbHOro cOeIMHEHUS BETBEH B LIEMH IEPEMEHHOTO TOKa

HpI/I napajjicJibHOM COCIUHCHHWU MI'HOBCHHOC 3HAYCHUC O6HICFO TOKa OMNpCACIICTCA KaK CymMMa
MTHOBEHHEIX 3HAYCHHI TOKOB mapaljICJIbHBIX BETBEH.

=L+, wm |=1+I,

CrojkeHre CHHYCOMIAIbHBIX BEJIMYHMH BBITIONIHUM B BeKTOpHOU (opme (pucyHok 11.1). TToctpoenue
BEKTOPHON JMarpamMmbl MpH MapajyieIbHOM COEIUHEHUH HAYMHAETCSI C BEKTOpa HaNpsHKEHUs, 00Iero Juis
MapasieIbHbIX BETBEM.

JllnHa BEKTOPOB paBHA JACWUCTBYIOIIEMY 3HAUEHHUIO CHHYCOUAAIBHOM BEJIWYUHBI, a YrOJd MEXIY
TOKOM M HaIlpsHKEHUE OTPEeNieTCsl BUOM COOTBETCTBYIOIIETO AIEMEHTA dJIEKTPUUECKON HEeMH.

Tox |} omepexaer HampspkeHHE Ha yroy @1 Tok lp OTCTaeT OT HaMpsOKEHHS Ha yroy ¢y 3HAYCHUS
casura ¢az onpeaesoTcs o GopMysiam.
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JeiicTByromme 3Ha4eHNsT TOKOB (JIJITHBI BEKTOPOB) OIPEENAIOTCA 110 3aKkoHy OMa
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z, JRE+x?,




Pucynok 11.2 -BekropHast quarpamMma Jyist JICKTPUYECKON ey MEPEeMEHHOTO TOKa C TI0CIIeI0BATEIbHBIM
COCIMHEHUEM BETBEHN

Toxu B BeTBsiX |1 1 |2 MOXKHO Pa3yioXUTh MO IBYM COCTABJISIONIAM (aKTUBHOM U PEAKTUBHOM).

AKTHBHAsI COCTABJISIONIAs TOKA COBMAAAET C HANMpsHDKEHUEM 10 (a3e U OmnpeAenseTcs U3 BEKTOPHOU

ArarpaMMbl

rae g — akTHBHAas IIPOBOJAMMOCTH BETBH, OIIPCACIIACTCSA KaK OTHOILICHUE aKTUBHOI'O COIIPOTHUBJICHUS BETBU K

KBaapaTy NOJHOTO COIIPOTHUBJICHNA BETBU.

R;
oF :Z_i2 ’

PeakTuanas cocTaBisitolas Toka onepexaeT (B el ¢ eMKOCTHOM Harpy3koi) WiH oTcTaeT ( B enH
C MHIAYKTHBHON HArpy3koi) oT HampspkeHus Ha 90° u ompeaesnseTcs U3 BEKTOPHOU TuarpaMMbl

. Uu X
Ilp = |1'S|n(01:z_'Z_C1:U ‘b,
1 4

, U
l,, = I2-3|ngo2=Z—-
2

rac b — aktuBHas MMpOBOANMMOCTDL BETBU, OIIPCACIIACTCA KaK OTHOIICHHUC aKTUBHOI'O COIIPOTHUBJICHUA BETBU K

KBaaApaTy NOJHOTO COIIPOTUBJICHUS BETBU.

X;
b="%

OO11Mii TOK MOXKHO Pa3iIoKUTh HA JIBE COCTABIISAIONINE (AKTUBHYIO  PEaKTHUBHYIO).
AKTHBHas COCTaBIISIONIAs OOIIETO TOKA ONPENeNIeTCs] U3 BEKTOPHOM TuarpaMMel

l,=1,+1,=U-g,+U-g,=U-(9,+9,)=U-g,, ,



1€ Qoo -00IIAst aKTHBHAS TPOBOIUMOCTD MAapaJUICIbHBIX BETBEH, OMPEIENeTCsl KAaK CyMMa aKTHBHBIX
IIPOBOJUMOCTEN N NapaAJIJICIIbHBIX BETBEH.

n
Doy = Z 9
i=1
PeakTuBHAs COCTABIISAIONIAs OOIIETO TOKA OIPEACIIACTCS U3 BEKTOPHOM THarpaMMbI

l,=—1,+1,,=-U-b+U-b,=U-(-b +b,)=U b,

P oy’
e Dogy-00IIast peakTUBHASI IPOBOAUMOCTD MAPAJUICIbHBIX BETBEH, ONPEACIACTCS KaK CyMMa PEaKTHBHBIX
IIPOBOJUMOCTEN N NapAJIJIEIbHBIX BETBEH.

bu&u; = Z:;, bi

[Ipu pacuere oOImIEl pPEaKTUBHOW MPOBOJAMMOCTH HEOOXOJUMO TIOMHUTH,  YTO €MKOCTHAas
MIPOBOIUMOCTD OEPETCs C MPOTHUBOIIOIOKHBIM 3HAKOM («-») IO OTHOIICHUIO K WHIYKTUBHOW MPOBOIUMOCTH.
Ecau o0mast mpoBOIMMOCTE OTPHUIIATETBHO, 3TO TOBOPUT O EMKOCTHOM XapaKTepe dIIEKTPUUKOU IIETIH.

JleiicTBytolee 3HAYCHHE OOIIET0 TOKa OMPEAENAeTCS U3 T€OMETPUU BEKTOPHOM JHArpaMMbl I10
teopeme [Tudaropa.

I :’\flza + Izp :\/(U 'goau,)2+(u 'buam)z =U- go&m2+bu6u42 =U " Yoty

TC Yosu-0OIIIasi IPOBOIUMOCTH MapajlIeIbHBIX BETBEH

. 2 2
yoﬁm - gaﬁm +b06u4

Takum 00pa3oM, pacyer pPa3BETBIEHHON DIEKTPHUYECKON IENUd EPEMEHHOIO TOKA METOI0M
IPOBOAMMOCTH CBOJHUTLCS K ONPENCICHHIO OOIIEH IPOBOAUMOCTH HapalUIEIbHBIX BETBEH, H ONPENEIEHUIO
obmero Toxal

Kpurepun oueHku:

- OIIEHKA «OTJHYHO» BBHICTABIIACTCS CTYACHTY, €CIIM PACUET BBIIOJHEH B IOJHOM O0ObEME, PELIEHHE
oopMIIEHO € COOIIOJNEHHEM YCTAHOBJIEHHBIX IIPABUIJL, CTYAEHT CBOOOIHO BIIAJEET TEOPETUUECKUM
MarepuaiomM, 0e30MHO0YHO IIPUMEHSET €r0 IPU PELIEHUH 3a/1a4;

- OIEHKA «XOPOII0» BBICTABIIAECTCS CTYAEHTY, €CJIM TPH BBINOJIHEHUU 3aJaHus JIOMYIIEHBI
HE3HAYMTENIbHBIC OIIMOKU, pemeHne OQOPMIIEHO C COOJIOJEHHEM YCTaHOBJEHHBIX MPABHJI, CTYICHT
CBOOOIHO BJIaJ€ET TEOPETUIECKUM MATEPHAIIOM, O€30IIMO0YHO IPUMEHSET €r0 IPH PELIEHUH 3a/1ad;

- OIIEHKa «Y/JOBJETBOPHUTEILHO» BBICTABIIACTCS CTYIEHTY, €CIIM 3aJaHUE BBIMOJHEHO C «TPYOBIMI»
ormmoOKamu, perienne oGopMiIeHo 6e3 coOIOICHNS YCTAaHOBICHHBIX TIPABHIT;

- OLIEHKA «HEeYI0BJETBOPHUTEIBLHOY» BBICTABISETCS CTYIAEHTY, €CIi paboTa He BHINOJIHEHA.

IIpakTHyeckoe 3ansitue 12
«Pacuer 3jIeKTpHUYECKOii LeNH MepeMeHHOr0 TOKa CHMBOJIUYECKHM MeTOI0M».
ean:
- 3aKpENUTh 3HAHUS 10 U3y4eHHOH Teme « CHMBOJIMUECKUI METO/T pacyeTa Lerel epeMeHHOTO TOKay,
- Hay4UTh PACCUUTHIBATH HEPA3BETBJICHHBIE AIEKTPUUECKHE LIEMH TEPEMEHHOTO TOKa.

Beimosinus padory, Bl Oynere:
YMETh!



Val Va2 Va3 Y4 Y5
MarepuajbHoe obecnieyeHue:
KoHcnekr jaekuuii, HHCTPYKIMS K BBITIOJTHEHUIO TIPAKTHUECKO padoThl, paboyast TETpab.

3amanmue:
1. OnpenenuTs B COOTBETCTBUE C 33JJaHUEM TOKH U HAIIPSHKEHUS B AIEKTPUYECKOM LIETH.
2. Onpenenuth aKTUBHYIO, PEAKTHBHYIO H MOJIHYIO MOITHOCTH 3JIEKTPHUUECKOM LETH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. IloBTOpPUTH KOHCHEKT JEKIUI 10 TeMaM «OCHOBHBIE CBECHUS O CUHYCOUJAIbHOM 3JIEKTPUUYECKOM
TOKe», «PacueT Hepa3BETBICHHOM »JJIEKTPUYECKONM LEeNu M[EepeMEHHOro Tokay, «OOmmui ciyyai
HEpa3BETBJIICHHOW LIENH NIEPEMEHHOT0 TOKa», «CUMBOJIMUECKUN METOJ] pacyeTa Leneil IepeMeHHOr0 TOKay.

2. HauepTHTe 3JIEKTPUUYECKYIO CXEMY U YKaXHUTE BCE TOKU M HATPSHKCHUS.

3. B cooTBeTcTBHE C 3amaHWEM OIpPENETUTe TOK | BCe TpeOyeMble HANpPsHKEHHS B DJIEKTPUYECKON
L[ENU CUMBOJMYECKUM METOOM.

4 TlocTpoiiTe B MaciTabe BEKTOPHYIO TUATPAMMY.

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

Xoa paGoThI:

[Tpumep 6. Onpenenuts TOKU B LIENIH IEPEMEHHOTO TOKa (pUCYHOK 12.1) CUMBOJIIMYECKUM METOJIOM.
[TocTpouTh BEKTOPHYIO JHarpammy.
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Pucynoxk 12.1- Cxema ass pacuera 31€KTpUUKOM [ENU NEPEMEHHOTO TOKA CUMBOJIMYECKHM METOJIOM
Hano: R1=50M; Ry;=30Mm; R3=150mM; f=50I's ; L,=10MI'"; C1=300MkD; L;=20mIH;

U=100B (neiicTBytomiee 3Hau€HNE HANIPSHKEHUS TATAHUS ).

Haiiu: 1y, Iy, 13, I4, P,Q,S-?

Pemenue:

1. OHpeI[CJ'IHCTCH yrijioBagd 4actora W HWHAYKTHBHBIC U €MKOCTHBIC COITIPOTUBJICHHA ITaCCUBHBIX
3JICMCHTOB SHCKTqueCKOﬁ OCIIn.

w=2-7-f=2.314.50=314c ",
X, =w-L, =314-20-107 =6.280m,
X, =w-L,=314-10-10" =3.140x,

1 1

X =——= — —10.610m
w-C  314-300-10

2. OHpC,Z[CJ]ﬂIOTCﬂ KOMIIJICKCHBIC COITPOTUBIICHUC Ka)XJ0l BETBU Z—)J'ICKTpH‘-ICCKOfI OCIIN.



Zl = j.)(l_l = j'6-28=6.28-ej90,
22 = Rl :5:5.ej0,
Z5 =R, j-X¢, =3-j-1061=11.03-¢ "%,

Zs= R3 + J . )(L2 =15+ J .3_14:15_325_ej11.823
3. Cxema COCTOWT U3 YETHIPEX BETBEW. BTOpas TpeThs M yeTBEPTAs BETBM BKJIIOUEHBI MAPAJLIENBHO.

OmnpenenuM KOMILJIEKCHOE 00111e€ CONTPOTUBIIEHUE TPEX MapaJlIeIbHO BKIIOUEHHBIX BETBEH.

1 1 1 1 1 1 1

Z// 22 23 24 5.9 11.03-¢717%%2  15.325. 0111823

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

1

= W —336.-¢ 1143 _ 3955 _ i.0.8333

Z//

4. IlepBast BeTBb BKIIIOUEHA MTOCJIEIOBATEIHLHO K TPEM MMapauIeIbHO BKIIFOUCHHBIM BETBSIM.
Omnpenensercs KOMIJIEKCHOE 00111ee COMTPOTUBJICHUE BCEH CXEMBI.

Zosw =Z1+Zy = j-6.28+3.255— j-0.8333=3.255+ j-5.44 = 6.345. ¢ 15913

5. OnpenensieTcsi TOK NEPBOIl BETBHU.

U _ 100-¢°
,  6.345.¢1%01%0
Z o5 )

=15.76-¢ /%1% — 8,085 — j -13.53

1=

6. Onpeneﬂ;{eTc;{ HAIps>KECHUE Ha IMapallJICJIbHBIX BETBAX.

Uy =112y =15.76-¢1%1%.3.36. ¢ 114% = 52 95.¢ 17349 15 04 — j .50.77
7 . Onpenensercs TOK HapaieIbHbIX BETBEH

: ' . -i73496 _
l2 = ﬁ = 52'955—61.0 =10.59-¢ 7% =3.01- j-10.15,
Z> €

_ﬁ ~ 52 05. o 173496

3 .

U, 5295 ¢ 17
o 15.325. 182
Zs

4 =

=3.455.¢71%/%2 = 0,282 — j-3.44

8 YcaoBue IMPOBCPKHU: KOMILIIEKCHBIHN TOK HepBOﬁ BCTBU PABCH CYMMC KOMIIJICKCHBIX TOKOB
napaJlsiCJIbHBIX BETBEH.



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, OIIPENICIIEHHBIM B IIYHKTE 4
8.1116— j-13.53~8.085— j-13.53

VYcnoBue npoBEPKH BBITIOJIHACTCS.
9. OnpenensieTcss KOMIUJIEKCHAsE MOIITHOCTh

S=U-1,=100-6/°.15.76.¢ 113 _1576.¢i%1% _g0g 54 j.1352.8= P+ j-O

AxtuBHas MoutHocTh P=873.2 BT

PeaktuBHas momuocte Q=1264.6 BAp

[Toras momHOCTE S=1576 BA

[TocTpoeHme BEKTOPHOU AHATrPaAMMBI OCYIIIECTBIISCTCS 110 KOOPAMHATAM B KOMIUIEKCHOH TUIOCKOCTH.
®dopma npeacTaBiIeHus pe3yabTara:

Pabota BEITIONHSETCS B TETpamsx IS MPAKTUYECKUX padOT, CIaeTcs B KOHIE 3aHATHS B (opme
PELICHHOM 3a1a4.

Kpurtepun ouenku:

- OIIEHKA «OTJMYHO» BBICTABJSIETCS CTYACHTY, €CIIH pacueT BBIIIOJIHEH B TIOJHOM 00beMe, pelIeHue
oopMIIeHO ¢ COOJIOJIGHUEM YCTAaHOBJCHHBIX IPAaBHWI; CTYIACHT CBOOOTHO BIIAJCET TEOPETUYECCKUM
MaTepHaaoM, 0e30IMNO0YHO MPUMEHSET €T MIPH PEIICHUHN 33]1aY;

- OIICHKa «XOPOII0» BBICTABISACTCS CTYJACHTY, ©CIM TIPH BBINOJIHCHUH 3aJaHUS JIOMYIICHBI
HE3HAYUTENIbHBIC OIMMOKH, perieHrne O(OPMIICHO C COOJIFOJICHUEM YCTAHOBJICHHBIX IPABUJ; CTYICHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHMO0YHO MPUMEHSET €ro MPH PELIeHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEJIBLHO)» BBICTABIISIETCS CTYACHTY, €CIIU 3a/laHH€ BBIIIOJHEHO C «TPYOBIMIU»
omuOKamMu, perieHne ohopmiieHo 6e3 COOMIOACHUS YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CJIM paboTa He BHINOJIHEHA.

IIpakTuyeckoe 3ansaTue 13
«Pacuer Tpex(da3Hoii JIeKTPUYECKOI e MPH COeJMHEHUH NOTPeOUuTEeNs «3BE310I».

Hean:

- 3aKpeNuTh 3HaHUS MO u3ydyeHHOU TeMe «CrocoOwl coenuHeHUs a3 Tpex(aszHbIX IeHEPATOPOB U
MIPUEMHHUKOB JIEKTPUUECKON IHEPTUNY,

- HAYYHTh PACCUUTHIBATh TpeX(da3Hble AJICKTPUYECKHE IEMH MPU COCAUHCHHH (a3 IPHEMHHKA
3BE310M.

Brinosinus padory, Bel Oyaere:

YMETh!

Yal Yn2 Yn3 Y4 Yns

MarepuajbHoe o0ecnieyeHue:

KoHcnekT jaekuuii, MHCTPYKIMS K BBIIOJIHEHHUIO PaKTHUECKOH paboThl, paboyas TeTpab.

3aganne:

1. Onpenenuts TMHENHHBIE U (Da3HbIE TOKH B 3aJaHHOM JIEKTPUUECKON IIeTH.

2. OnpenenuTtb MOLTHOCTD IEKTPUUECKOM HEMH.

3. [locTpouTh BEKTOPHYIO AMATPAMMY.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. IToBTOpUTH KOHCHEKT JeKuui mo teme «CrocoObl coenuHeHus ¢a3 Tpex(aszHbIX IeHepaTopoB U
IIPUEMHMKOB 3JIEKTPUUYECKOM SHEPTUN».

2.HauepTtutb cxemy. Onpenenuts cxeMy CoOeTUHEeHUs: (a3 MpUEeMHHUKA.

3.0npenenutsh (pa3Hble HaNpsOHKEHUs, pa3HbIe U JTUHEHHBIE TOKU.



4.IToctpouTh B MaciiTabe BEKTOPHYIO AUArPAMMY.
5. OnpenenuTb MOITHOCTH TpeX(pa3zHOU AEKTPUIECKOH LETIH.
Xon paboThl:
1. U3yunth anroput™ pacdera Tpexda3zHoil menu npu coeArHEeHUU (a3 moTpeduTenst 3BE30U Mpu
CUMMETPUYHOM Harpyske.
Harpyska Ha3bIBaeTCsl CAMMETPHYHOMN, €CJIM TOKH B (pa3a paBHBI IO aMIUIMTYJE M BEKTOPHI TOKOB
caBuHyThl Ha 120°. Torna reomerpuyeckas cyMMa TOKOB paBHA HYJIIO M Y€pe3 HYJIEBOM MPOBOJHUK TOK HE
IIPOTEKAET.

VYciioBueM CUMMETPUYHON HArpy3Ku SIBJISIETCS] paBEHCTBO KOMILUIEKCHBIX CONIPOTUBIIEHUH B (a3ax.
0 0 0

Li=Llpg=~Lc
Ilopsanok pacyera:
A) 3anmcars (hazHbIe HaNpPsDKEHHUSI B KOMIUIEKCHOHM Gopme. Hauanbnyro ¢azy U npumem paBHOMA
90°.
UA = UA : ej901
UB :UB .e7j301
Uc =U, e,

al | 0
b) OmnpenensitoTcst KOMIUIEKCHBIE CONTPOTUBIeHUs (a3 npuemuuka Z 4,2z, Zc

C) Toku B dazax onpezaenstorcs mo 3akoHy Oma

J1) Tox B HyJIEBOM MPOBO/IE B pe3yJIbTAaTe PEUICHUs IOJDKEH ObITh paBEH HYIIO.

0 0 0
In=1l4+15+1c=0

E) HOCTpOCHI/IC BeKTopHOﬁ AuarpaMMmbl OCYIICCTBIIACTCA B KOMILIEKCHOM IJIIOCKOCTH.

2. 1. U3yunth anroput™ pacyeta Tpexda3Hoi ey Ipu coeauHeHuu da3 noTpeduTens 3Be3A0i mpu
CUMMETPUYHON Harpy3ke 6e3 HyJlIeBOro MpoBoJa.

0 0 0
HarpySKa ABJICTCA HE CHMMeTpI/I‘lHOI;'I, €CJIM HC BBIIIOJIHACTCA YCIIOBHUC Zi=2Zp=2Zc

Ecnu oTcyTcTByeT HyJE€BOM NMpOBOJX B 3TOM CIIydyae MEXAYy HEWTpPaJIbHOM TOYKOM MCTOYHHKA U
HEeNTpabHOM TOYKOM MpUEMHHKA BO3HUKAET pa3HOCTh MOTeHIMaIoB Unn, KOTOpast Ha3bIBaeTCsl CMELIEHUEM
HelTpanu u onpezensercs no popmye.

0 0 0 0 0 0
| U, y,+Uy y,+U. y.
UNN = ’

0 0 0

Yat Yt Ve




0 0 0
TI€ V,, Vs, Ve - KOMIIEKCHBIE IPOBOJUMOCTH (a3.

Hanpsbxenne Ha ¢azax nmorpeOutenss OynyT pasHble U He OyIyT paBHBI HaNpsDKEHUIO HE (aszax
UCTOYHHKA U OIPEEIIAIOTCA O (GOpMyIIaM.

U.;1 :UA _UNN'
Ué :UB_UNN'
U(': :Uc —UNN,

Ilopsanok pacyera:
A) 3anwmcars (hazHbIe HaNpPsDKEHHUST B KOMIUIEKCHOH ¢Gopme. Hauanbnyro ¢azy U npumem paBHOMA
90° o popmynam

U,=u,.e™,
UB :UB .e_j30!
Ue =U, &7,

0 0 0
b) Onpenensitorcs KOMIUIEKCHBIE cOTTpoTUBIIeHUS (a3 mpuemMuuka Z 4,Z g, Z c v KOMIUIEKCHBIE

0 0 0
IPOBOAMMOCTH (ha3 IPUEMHHKA ), Vg, Ve -
C) Omnpenenuth CMEIIEHUE HEUTPAITH .
1) OnpenenuTs HanpspKeHUs Ha (a3ax MPUEMHHUKA.
E) Toxu B (hazax onpexaenstorcs no 3akony Oma.
3) Cymma TOKOB B (ha3ax paBHa HYIIIO.

0 0 0
i+ 15+1c=0

W) INocTpoeHne BEKTOPHOH ArarpaMMBbl OCYIIIECTBIISETCS B KOMILUIEKCHOM IJIOCKOCTH.

3. M3yuutph asiroput™m pacueTa pacder Tpexda3HOU Ienu Ipu COSAMHCHUH (a3 MOTPEOUTENs 383101
C HYJIEBBIM MIPOBOJOM TPU HECUMMETPUYHOMN HarpysKe.

90° .

0 0 0

b) Omnpenensitorcst KOMIUIEKCHBIE cONpoTuBiIeHus (a3 npuemuuka Z 4,72z, Zc

C) Toxu B da3zax onpeaensroTcs mo 3akony Oma .

J1) Tok B HyseBOM IpoBoj€e onpenensercs . [ BoIpaBHUBaHUS HANPSHKEHUS TPH HECUMMETPHUYHOM
Harpy3ke u coeauHeHuH (a3 mnoTpeOuTens 3Be3[0i MPUMEHSIETCd HYJIEBOM MPOBOJ, COCAMHSIOIIUN
HEHUTPaJbHYI0 TOUKY MCTOYHHKA C HEUTpalbHOM TOUYKOM mpuemHuka. Toraa, ecnu npeHeOpedb MajJeHUEM
HaNpsDKEHUS B JIMHEHHBIX MPOBOJAX, HampsbKeHue Ha (azax MpueMHHKa OyayT paBHBI HANMpPSsDKEHUIO HA
(dazax UCTOYHHKA.

[opsiiok pacyera:

A) Banucath (a3Hble HaNPsHKEHUS B KOMIUIEKCHOU dopme. Hauanbnyto ¢a3zy U mpumem paBHOM

E) IlocTpoenue BEKTOPHOM quarpaMmbl OCYILIECTBISETCS B KOMIUIEKCHOM TMIIOCKOCTH.

dopmMa npeacTaBaeHus pe3yJbrara:

PaboTta BbINOJHSETCS B TETPaisX JUIsl MPAKTUYECKHX paboT, claeTcs B KOHLE 3aHiATHA B (opme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLIEHKA «OTJHMYHO» BBICTABJISIETCS CTYACHTY, €CIIM pacueT BBIIOJHEH B TMOJIHOM 00beMe, pelleHue
oQopMIIeHO ¢ COOJIOIGHUEM YCTAaHOBJEHHBIX IPaBWJ; CTYIAEHT CBOOOJHO BIIAJ€ET TEOPETUUYECKUM
MaTepHuaioM, 6€301100YHO MPUMEHSET €ro MpH peleHUH 3a/ay;

- OIIEHKa «XOpPOILIO» BBICTABIAETCS CTYIEHTY, €CJIM IPU BBINOJIHEHUM 3aJaHUS JIOMYIICHBI
HE3HAUUTENIbHbIE OMIMOKU, peleHrne O(GOPMIIEHO € COOJIIOJCHHEM YCTAHOBJIEHHBIX MpPaBUJ; CTYAEHT
cBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, O€30IMO0YHO IPUMEHSET €ro P pelieHU! 3a/1a4;



- OILIEHKA «Y/JOBJIETBOPHUTEIbHO» BBICTABIACTCS CTYACHTY, €CJIU 3aJJaHUE BBIIIOJHCHO C «IPYOBIMU»
omuOKamu, perieHne 0hopMIeHO 6e3 COOMIOICHNS YCTAaHOBJICHHBIX MTPABUII;
- OIICHKA «HEeY/JA0BJIETBOPUTEILHO» BBICTABIISICTCS CTYACHTY, €CIi padoTa HEe BBIMIOJHCHA.

IIpakTnueckoe 3ansaTne 14
«Pacuer Tpexda3HOi JIEKTPUYECKON el NPH COeIMHEHNHU MOTPeOUTe/Isl «TPEyroJbHUKOM.

Henan:

- 3aKpeNHTh 3HAHUS MO M3y4eHHOU Teme «CrocoObl coemuHeHus (a3 Tpex(das3HbIX TEHEPaTOpOB U
IIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUNY;

- HAYYUTh PACCUUTHIBATh TpeX(a3HblE DICKTPUUYECKHE e TPU COCTUHEHUH (a3 IpueMHHKA
TPEYrOJIbHUKOM.

Boinosanus padorty, Bbl Oyaere:

YMETb:

Val Ya2 Ya3 Y4 Y5

MarepuanbHoe odecnieyeHue:

MarepuanbHoe o0ecnieyeHue:

KoHcnekT nexuii, MHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKOH paboThl, paboyast TeTpab.

3aganue:

1. Onpenenuts NMHENHbIE U (Da3HBIE TOKU B 3a/IaHHOM JEKTPUYECKON LIEMH.

2. OmpenenuTh MOITHOCTH YIEKTPHUECKON TETIH.

3. IlocTpouTh BEKTOPHYIO JUATPAMMY.

IHopsiaok BbINOJIHEHHS PA0OTHI:

1. TToBTOpUTH KOHCIEKT Jekuuii mo Teme «CrocoObl coenuHeHus (a3 Tpexda3HbIX TEHEPaTOPOB U
MIPUEMHHKOB 3JIEKTPUUYECKOMN SHEPTUN».

2.Haueptuth cxemy. OnpeaenuTsb cXeMy coelMHeHus1 (a3 MpUeMHHUKA.

3.0mnpenenuTs pa3Hble HAMPSHKEHUs, pa3Hble U TMHEWHbIE TOKHU.

4.ITocTpouTh B MacmTabe BEKTOPHYIO TUATPAMMY.

5. Onpenenuth MOITHOCTH Tpexha3HOU AICKTPUICCKOH TICTIH.

Xox padoTbI:

1. U3yuntp anroputMm pacuera pacueT Tpex(azHOW ILenu NpHu coequHeHWuH (a3 moTpeOuTesst
TPEYTrOJIbHUKOM.

[opsinok pacyera:

A) 3anmcarh (a3Hple HAPsHKEHUST B KOMIUIEKCHON dopme. Hawanpayro ¢a3zy Uap mpumem paBHOM
HYJTIO.

U,=U,-e®°,
UCA :UCA 'eij30

0 d 0
b) OnpenensitoTcst KOMIUIEKCHBIE CONTPOTUBIeHUS (ha3 npueMHuka Z 4z,Z sc,Z ca

C) Toxu B (hazax onpenensrorcs mo 3akony Oma
0
U 45
i
Z s
0
o Uegc
lsc =—
Z sc
o
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.
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1) OnpenensitoTcst TMHEWHBIE TOKU TI0 (hopMyiaMm
E) IlocTpoenue BEKTOpHOM JuarpaMmbl OCYILIECTBISETCS B KOMIUIEKCHOM IIOCKOCTH.

dopma npeacTaBeHus pe3yJbTara:

PaboTta BBIIONHSETCS B TETPAAsX Ul MPAKTUYECKHX pabOT, cIaeTcss B KOHIE 3aHATHA B (opme
PELLIECHHOM 3a1a4.

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIIICTCS CTYJCHTY, €CIM PAacyeT BBHIMOJIHECH B MOJHOM O0BEME, peIIeHHe
oopMIIeHO ¢ COOJIOIGHUEM YCTAaHOBJICHHBIX IPAaBHJ; CTYIACHT CBOOOJHO BIIAJCET TEOPETUUECKUM
MaTepHuaaoM, 0e30MNO0YHO MPUMEHSET €ro MIPH PEIICHUH 3319,

- OILCHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUH 3aJaHus JOIMYUICHBI
HE3HAYUTCIIBHBIC OI_HI/I6KI/I, peuiCHuc O(bOpMJ'IeHO C CO6JIIOII€HI/ICM YCTAHOBJICHHBLIX IIpaBHJI; CTYACHT
cBOOOJTHO BJIAJIEET TEOPETUIECKUM MaTEePHaioM, O€30IMO0YHO MPUMEHSIET €r0 NIPU PEIIeHUH 3a/1a4;

- OIIEHKa «Y/I0BJIETBOPHUTEIbHOY» BBICTABISIETCS CTYICHTY, €CIH 3aJaHNE BBITIOJHEHO C «TPYOBIMI
omuOKkamu, perieHrne odpopmiieHo 6e3 COOMIOACHUS YCTAaHOBICHHBIX TIPABUIT,

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

IIpakTnueckoe 3ansiTue 15
«Pacuer Tpex(a3HO# JIEKTPUYECKOH LeNH B aBAPUIHBIX PEeKUMAX)

Hean:

- 3aKpenuTh 3HAHUA MO M3ydeHHOU Teme «CrocoObl coennHeHus a3 TpexdaszHbIX TE€HEepaTopoB U
MIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUN Y,

- Hay4yuTh pACCUMUTHIBATh Tpex(dasHble dJIEKTpPUUYECKUE ILENHU MpH COoeauHEHHHU (a3 MpHUEeMHHUKa
3BE€3/I0M WJIM TPEYTOJIbHUKOM B aBapUITHBIX peKUMaXx.

Bbinosinus padory, Bbl Oynere:

YMETb:

VYVl Vo2 VYn3 Vo4 Y5

MarepuajibHoe o0ecnieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKOW paboThl, paboyas TeTpab.

3ananmue:

1. Omnpenenuth nuHEHHbIE W (a3HBIE TOKM B 3aJaHHOW AJIEKTPUYECKOW WENMHU JIT 3aJlaHHOTO
aBapUIHOTO peXHUMa.

2. [locTpouTh BEKTOPHYIO AUATPAMMY.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. IToBTOpUTH KOHCHEKT Jekiuil nmo teme «CrocoObl coequHeHust a3 TpexdasHbIX reHepaToOpoB U
MIPUEMHHUKOB 3JIEKTPUUYECKON SHEPTUNY.

2.Haueptutb cxemy. OnpeaenuTs cxeMy coeluHeHus: (a3 mprUeMHHUKA.

3.0npenenuth QasHble HANPsDKEHUA, (a3HbIe U JIMHEHHBIE TOKU MPPH 3aJaHHOM aBapUITHOM peKuMe
paboTHI.

4.ITocTtpouTh B MaciiTabe BEKTOPHYIO AUArPaAMMY.

5. Cnenatb BbIBOJIBI 00 U3MEHEHHSIX TOKOB U HAIPSDKEHUN B aBAPUITHOM PEKUME.

dopmMa npeacTaBaeHus pe3yJbrara:

PaGora BbIMONHSETCS B TeTpaasx i MPAKTUYECKUX paboT, claeTcs B KOHIE 3aHATHS B (Qopme
pELIeHHOM 3a1a4uH.

Kpurepun onenkn:

- OILIGHKAa «OTJIMYHO» BBICTABIISETCS CTYJEHTY, €CIHM PacyeT BBHIMOJIHEH B MOJHOM O0beMe, pelieHne
oQopMIIeHO ¢ COOJIOIGHUEM YCTAaHOBJEHHBIX IPaBWJ; CTYIAEHT CBOOOJHO BIIAJ€ET TEOPETUUYECKUM
MaTepHuaioM, 6€3011O0YHO PUMEHSET €ro MPH pelIeHUH 3a/ay;

- OLEHKA «XOPOIN0» BBICTABISAETCA CTYIAEHTY, €CJIM IMpPU BBINOJIHEHUU 3aaHUS JOIMYIIECHBI
HE3HAYUTENbHbIE OIMMOKU, pelieHrne O(GOPMIIEHO C COONIOJICHUEM YCTAaHOBIEHHBIX MPABUJ; CTYIEHT
cBOOOJTHO BJIaJI€ET TEOPETUYECKUM MaTepHaoM, O€30INO0YHO IPUMEHSET €ro Py peleHU! 3a/1a4;

- OIICHKA «Y/0BJIETBOPHUTEIBLHO)» BBICTABISIETCS CTYACHTY, €CIIM 3aJaHHUE BBIOJTHEHO C «TPYOBIMI)
omunOKaMu, pereHue opopmiieHO 6e3 coOMI0IeHHs YCTaHOBIIEHHBIX MPaBUIL;



- OICHKA «KHECYAOBJIETBOPUTECJIbLHO» BLICTABJIACTCA CTYACHTY, CCIIN pa60Ta HC BBIIIOJIHCHA.

IIpakTuyeckoe 3ansitue 16
«HM3y4eHne oCHUIIOTPAMM NPH aBAPHITHBIX Pe;KUMAX B TPexX(a3HbIX Lensx»

ean:

- 3aKpenuTh 3HAHUS MO M3ydyeHHOU Teme «CrocoObl coeauueHus (a3 TpexdasHbIX TeHEpaTOPOB U
IIPUEMHUKOB 3JIEKTPUUYECKOI SHEPTUN Y,

- HAYYUTh aHAIM3UPOBATH OCLUIIOTPAMM aBapUNUHBIX PEXUMOB B TpeX(a3HbIX IIEKTPUUECKUX LIETISIX.

Boinosnus padorty, Bbl Oyaere:

YMETb:

Val Va2 Va3 Y4 Y5

MarepuajbHoe obecrieyeHue:

KoHcnekr nexnuii, HHCTPYKIUS K BBIIIOJHEHHUIO IPAaKTUYECKON paboThl, paboyast TeTpab.

3aganue:

1. BbINOJIHUTE aHaNIM3 aBapUITHBIX PEXKUMOB pabOTHI B TpeX(Pa3HbIX IEMX.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. TloBTOpUTH KOHCIIEKT JieKIuil mo Teme «CrocoObl coenuueHust Ga3 TpexdasHbIX TEHEPATOPOB U
MIPUEMHHKOB 3JIEKTPUUYECKOM SHEPTUN».

2.Haueptutb cxemy.

3. OnpenenuTs poj aBApUITHOTO PEKUMA.

4. OnpenenuTh Mo OCUMIIIOTpaMMaM 3HAa4€HUS TOKOB M HAITPSIKEHUI.

4.TlocTpouTh B MacuITabe BEKTOPHYIO JUarpaMmmy Mpu aBapuiHOM peKUMeE.

5. Cnenatb BbIBOJIbI 00 U3MEHEHUSX TOKOB U HaNpsSHKEHUI B aBapUHOM PEXUME.

dopma npeacrasiieHus pe3yJbTara:

PaGora BbIMONHSETCS B TeTpaasx [jisl MPAaKTUYECKUX paboT, claeTcsi B KOHIE 3aHATHS B (Qopme
PELICHHOM 3a1a4.

Kpurepun oueHku:

- OLIGHKAa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIM PacyeT BBHINOJIHEH B MOJHOM 00beMe, pellieHue
opopMIIEHO € COONIOIGHUEM YCTAaHOBJIEHHBIX MPaBWI; CTYJEHT CBOOOJIHO BIaJEET TEOPETUYECKUM
MarepuaioM, 0€30IIMO0YHO TPUMEHSET €T0 TIPH PEIICHUH 3a/1aY,

- OLEHKA «XOPOIN0» BBICTABISAETCA CTYAEHTY, €CJIM NpPH BBIIOJIHEHUU 3aaHUsl JOIYIIECHBI
HE3HAYUTENIbHbIE OIMOKU, peuieHne O(GOPMIIEHO C COOJIIOJICHUEM YCTAHOBJIEHHBIX IPABUJ; CTYIEHT
CBOOOHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e301HO0YHO MIPUMEHSET ero MpHU PElIeHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEJIbHO)» BBICTABIISIETCS CTYACHTY, €CIU 3a/IaHUE BBITIOJIHEHO C «TPYOBIMU»
omuOKkamu, perieHrne ohpopmiieHo 6e3 COOMIOACHUS YCTAaHOBJICHHBIX TIPABUIT,

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa He BBINOJIHEHA.

IIpakTuyeckoe 3ansaTue 17
«PacyeT nmorpemHocTeil n3MepeHus»

ean:
- 3aKpEIUTh 3HAHUS N0 U3y4YEeHHOU TeMe «OCHOBBI METPOJIOTUNY;
- HAYYUTh PACCUMUTHIBATH MOI'PEIIHOCTH U3MEPEHUSI.

Brinosnus padory, Bel Oyaere:

YMETh:

Yal Yn2 Y3 Y4 Yns

MarepuajbHoe obecnedeHue:

KoHcnekT naekuuii, MHCTPYKIMS K BBIIIOJHEHUIO MPAKTHYECKOI paboThl, paboyast TeTpab.

3aganne:

1. Pemnth 3a7auu Ha ONpENENIEHHUE MOTPEUIHOCTEN U3MEPEHUS B COOTBETCTBHE C MHAMBHUIYAJIbHBIM
3aJlaHUEM.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. IloBTOpUTH KOHCIIEKT JEKIUH 10 TeMaM «OCHOBHBIE METPOJIOTHYECKUE TIOHATHS.



2.IIpounTaiiTe ycI0BUS 3a/1a4M U COCTABbTE AAHO 3aa4H.

3.PemnTh 3a7aun Ha ONIPENIEIEHUE MTOTPEILIHOCTEN U3MEPEHUSL.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xopn padoThr:

1. M3yunTh KpaTKue TEOpEeTUYECKHE CBEACHUS U (GOPMYIIBI TSl pacueTa MorPeHOCTEH.

ITorpemHocTs U3MEPEHNUI — OTKJIOHEHUE PE3yJIbTaTa U3MEPEHUS OT UICTUHHOTO 3HAYEHUS U3MEPIEMOU
BEJINYUHBI.

Pesynbrar m3aMepeHuss — HEKOTOPOE YMCIIO, TPUHATOE Ul JAHHOW (DM3MYECKO BETMYUHBI €MHHII,
Jaroniee KOJIUYeCTBEHHYI0 HH(POPMAIUIO O CBOMCTBAX U3MEpsieMOl (hU3HMUECKOMN BEJIMUUHEI.

HctunHOE 3HaueHne (U3NYEeCKOW BEIMYMHBI — 3HAYEHHE, UICATBHO OTPAXKAIollee B KaueCTBEHHOM U
KOJIMYECTBEHHOM OTHOLIEHUSIX COOTBETCTBYIOLIEE CBOMCTBO JAHHOTO (PM3NYECKOTO 0OBEKTA.

JlelicTBUTENpHOE 3HaUCHHE (DPU3NIECKON BETMUMHBI — 3HAYCHHUE, OTPEICICHHOE IKCIIEPUMEHTAIBHO U
HACTOJIBKO MPUOIIDKAIoIIeecss K MCTHHHOMY, YTO MOXKET OBITh MCIIOJIb30BaHO BMECTO HETO.

ITo dpopme npencTaBieHus pa3InyaroT CIEAYIOIINE BUAbI TOTPEIIHOCTEN:

1.AGcontoTHas TOrpEeIIHOCTh —— BEJIMYMHA paBHAs PA3HOCTH MEXIy HU3MEpEeHHbIM Ay u
JEMCTBUTEIBbHBIM Ao 3HAUCHUSIMUA U3MEPSIEMOM BEJTMYMHBI.

AA = Ax— Ao
2. OTHOCHTENbHAS TIOTPEIIHOCTD
AA
p=—:-100
AO
3.IlpuBeneHHAast MOTPEITHOCTD
AA
y = -100,
MAX

A€ Ayax- TIPEACT U3MEPEHUS CPEICTBA H3MEPEHUSI.

[TpuBeneHHast MOTPEITHOCTH YISl OOJIBIIMHCTBA SJEKTPOTEXHUIECKUX CPEACTB H3MEPEHHSI OTIPEIEIISIeT
KJIacC TOYHOCTH MPUOOpa.

Uwucna, ykasplBarOIIME KJIacC TOYHOCTH TpHOOpa Yo, 0003HAYAIOT HAWOOJBIIYIO JAOMYCTHMYIO
MPUBEJICHHYIO TIOTPENIHOCTh B MPOIEHTAaX, T.. MPU HOPMAIBHOW 3KCILTyaTallid MaKCUMAJIbHOE 3HAUYCHUE
MPHUBEJICHHOM MOTPEITHOCTH HE JIOJIKHO TMPEBBIIIATH KJIacC TOYHOCTH.

2. Pemnth 331241 B COOTBETCTBUE C HOMEPOM BapHaHTa.

®dopma npeacTaBiIeHUs pe3yabTarTa:

PaGoTta BhIONHSETCS B TETPaisX JUIsl MPAKTHYECKHX padOT, CIaeTcs B KOHIE 3aHITHA B (opme
pEIICHHOH 3a/1a4H.

Kpurepum oueHku:

- OLIGHKAa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIH PacyeT BBHIMOJIHEH B MOJHOM O0beMe, pellieHue
opOopMIIEHO € COONIOIGHUEM YCTAaHOBIIEHHBIX IMPaBWI; CTYJEHT CBOOOJIHO BT TEOPETUYECKUM
MaTepuanoM, 6e30MnO0YHO MPUMEHSET €ro MPH PEIICHUH 3a1a4;

- OIICHKa «XOPOIIO» BBICTABISETCS CTYIEHTY, €CJIM TPU BBIIOJIHEHUU 3a/laHUsl JOIYILIECHbI
HE3HAYUTENbHbIE OIMOKU, pelieHrne O(GOPMIICHO C COOJIIOJICHUEM YCTAaHOBIEHHBIX IPABUJ; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHO0YHO MPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEIBLHO)» BBICTABISIETCS CTYACHTY, €CIU 3a/IaHH€ BBITIOJIHEHO C «TPYOBIMU»
omnOKamu, perienre ohopMiIeHo 06e3 cOOM0ICHHUS YCTAaHOBICHHBIX MTPABUII;

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

Tema 6.2 IIpudopsI 1 MeTOAbI H3MEPEHHUS

[Ipaktuyeckoe 3ansTre Nel8
Pacmmpenne npenenoB n3MepeHust aMIepMeTpOB U BOJIBTMETPOBY



eas:
- 3aKpENUTh 3HAHUS 10 U3yueHHOU TeMe «IIpubopbl U METOABI U3MEPEHUSY,
- HAYYUTH ONIPECACIIATh NPCACT U3MCPCHUA aMIICPMETPOM U BOJIBTMCTPOB

Boinosnus padorty, Bbl Oyaere:

YMETB!

Ynl Yn2 Yn3 Y4 Va5

MarepuajbHoe obecrnieyeHue:

3aganue:

1. PemmuTh 3amaum Ha omnpezeieHHe 100aBOYHOTO COMPOTHUBIICHHS, CONPOTHUBICHHUS IIYHTA,
KodpduuueHToB TpaHchopManmu TpaHCHOPMATOPOB TOKA WM  HANPSDHKEHUST B COOTBETCTBHE C
UHJUBUAYAJIbHBIM 3aJJaHHEM.

Iopsinok BbINOJHEHHS PA0OTHI:

1. [ToBTOPUTH KOHCTIEKT JIEKIUH 10 TeMaM «OCHOBHBIE METPOJIOTUYECKUE TIOHATHS.

2. Pemnte 3amaun.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOPOCHI

Xoa paGoThI:

1. 3yunTe KpaTKue TEOPETUUECKUE CBEICHUS

Jisg pacmupeHust MpeneioB H3MEpPEeHUs aMmIepMeTpoB, MpelHa3HAaYeHHBIX i1 paboThl B IEMIX
MTOCTOSIHHOTO TOKA, UX BKJIIOYAIOT B LI€TIb NapajuieabHo MIyHTY. [Ipu 3TOM uepe3 npubop MpoXoaUT TOIBKO
4acTh U3MEPSIEMOI0 TOKa, 0OpaTHO MPOMOPIHOHANbHAS €ro cOnpoTuBieHuI0 Ra. bonbmas vacte I, 3Toro
TOKa MPOXOJUT dyepe3 IIyHT. [Ipubop wu3MepseT mNajeHHe HanpsHKEHUS Ha ULIYHTE, 3aBHUCAIIEE OT
MPOXOJALIEr0 4epe3 IIYHT TOKa, T. €. UCHOJb3yeTcs B KauecTBe MuiuiMBOJibTMeTpa. Illkama mpubopa
rpagyupyercss B ammepax. 3Has conpoTuBieHus npudbopa Ra u myHta Ry, MOXHO 1o TOKy Ia,
(bukcupyeMoMy mpuOOPOM, OTIPEACTUTh U3MEPSIEMBIN TOK:

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

rae n = I/Ix = (Ra + Ry)/Ry — xo3ddunment mynrupoBanus. COnpoTUBICHUE MIYHTa, HEOOXOIUMOE ISt
n3MepeHus Toka I, B n pa3 60bI1ero, ueM Tok mpudopa I,

Ru = Ra/(n-1)

KOHCTpYKTHBHO TIYHTHI JTUOO MOHTHUPYIOT B KOopmyc mpuOopa (myHTel Ha Tokud a0 50 A), nu6o
YCTQHABJIIMBAIOT BHE €r0 W COCOUHSIOT C NpUOOpOM mpoBojgamu. Eciam npubop mpemaHa3HA4yeH JUis
MOCTOSTHHOM pabOThl C NIYHTOM, TO IIKaJia €ro IpaJyHpyeTcsl Cpa3y B 3HAUCHHIX HU3MEPSIEMOro TOKa C
yueToM Ko3((dUIMEHTa UIYHTUPOBAHUS M HHUKAKMX PACUYETOB JUIS OTNPEACICHUS TOKAa BBINIOJIHATH HE
TpeOyercs. B ciiydae mpuMeHEeHUsT HapyX HbIX (OTIACTBHBIX OT MPUOOPOB) IIYHTOB HA HHUX YKa3bIBAKOT
HOMHHAJIBHBI TOK, HA KOTOPBIH OHU pACCUUTAHbI, W HOMHUHAIBHOC HAINPSDKEHUE Ha 3aXHUMax
(xanmuOpoBannble myHTHI). LIyHTHI MOaOUparoT kK mpudopaM Tak, YTOOBI MPU HOMUHAIFHOM HANpPSHKEHUU Ha
3aKMMax IIyHTa CTpelika mpubopa OTKIOHsIach Ha Bcro mmkamy. CremoBarenbHO, HOMHHAIBHBIC
HaNPSHKCHHUS TPUOOPA U IIIYHTA TOJIKHBI ObITh OTMHAKOBBIMH.

Jl51s TOoro 4TOOBI MOBBINIEHUE TEMIEPATyphl IYHTA MPH MPOXOKACHUU M0 HEMY TOKAa HE OKa3bIBaJO
BIUSHUS Ha TOKa3aHUS MpuOOpa, IIYHTH HU3TOTOBISIOT M3 MAaTEpPHalioB C OONBIINM  yAETbHBIM
COTPOTHBIIEHUEM U MaJbIM TeMMepaTypHbIM Kod(h(UIIMEeHTOM (KOHCTAaHTaH, MaHTAaHWH, HUKEIWH U TIp.).
Jlis yMeHbILIeHUs BIUSHUS TEMIEpaTyphl Ha TMOKa3aHUS amIepMeTpa MOCIeJOBATENbHO C KaTyIIKOMN
mpubopa B HEKOTOPHIX CIy4asX BKIIOYAIOT J00aBOYHBIN PE3UCTOP U3 KOHCTAHTaHA WM JPYroro Mo100HOTro
Martepuana.

Jis  BKIIOYEHHUS OJCKTPOM3MEPUTENBHBIX MPUOOPOB B IEMM MEPEeMEHHOTO TOKa  CIyXaT
M3MEpUTENbHBIE TpaHchopMaTopsl, obOecreunBaronIie Oe30MaCHOCTh OOCTYKMBAIOIIEro IepcoHana IMpHU
BBITIOTHEHUH  DJJIEKTPUYECKUX  W3MEpPEeHUH B  IEMmsIX  BBICOKOTO  HampsbKeHus.  BxirodeHue



ANEKTPOU3MEPUTEILHBIX TMPUOOPOB B ATH IEMU 0€3 TaKuX TPaHCHOPMATOPOB 3ampeniacTcsi MpaBUIIAMH
TexHUKH OezomacHocTH. Kpome TOoro, m3mepurenbHbie TPaHC(HOPMATOPHI PACHIUPSIOT MPEASTbl U3MEPEHUS
puOOPOB, T. €. MO3BOJISIIOT U3MEPATH OOJBIINE TOKA M HAMPSHKEHHS C MOMOIIBI0 HECIOKHBIX MPUOOPOB,
paCCUMTAHHBIX JJIS1 U3MEPECHHSI MAJIbIX TOKOB U HAMPSKEHUIA.

Tpanchopmarop TOKa CIYKHT Uil TOIKIIOYCHHS aMIEPMETPOB U JPYTUX MPUOOPOB, KOTOPHIE
JOJKHBI PearupoBaTh Ha MPOTEKAIONIUI MO I[N MEepEeMEHHBIM TOK. Ero BBIMONHSIOT B BUAC OOBIYHOTO
JBYXOOMOTOYHOTO TMOBHIMIAIONIETO TpaHCc(HopMaTopa; MEPBHYHYI0 OOMOTKY BKIIFOUYAIOT TOCIIEAOBATEIHHO B
I[EMb U3MEPSAEMOT0 TOKa, K BTOPUYHON 0OMOTKE IMOAKITIOYAIOT aMIIEPMETP.

Tak Kak CONMpPOTHBIIEHUE OOMOTKH amMIepMeTpa, MOJIKIIYaeMOro K TpaHCHOpMaToOpy TOKa, OOBIYHO
Majo, TpaHCPOpMATOp MPAKTHYSCKH pPAbOTAaeT B PEKUME KOPOTKOTO 3aMBIKaHWS, W C JOCTATOYHOM
CTCTICHBI0 TOYHOCTH MOXKHO CYHMTaTh, 4T0 TOKH 1 u I, mpoxozsimue mo ero oOMoTkam, OymyT oOpaTHO
MIPOMOPIIHOHAIBHBI YUCITY BUTKOB W1 Ml W2 3TUX OOMOTOK, T.€.

|1/|2:W1/W2: n

CrnenoBaTenbHO, TOM00paB COOTBETCTBYIOIIMM OOpa30M YHCJIO BUTKOB W 1 M W 2 OOMOTOK
TpanchopmaTopa, MOKHO U3MEPATH OOJBIIME TOKU 1, IporycKkas 4epe3 3IeKTPOU3MEPUTETBHBIN MTPUOOp
Masble TOkH Io. Tok 11 MokeT ObITh pU ATOM OMpesiesieH YMHOKEHHEM U3MEPEHHOT0 BTOPUYHOTO ToKa I Ha
BEJIMYMHY N.

Jl71st pacipeHus peIesioB M3MEPEHUs BOJIbTMETPOB MPUMEHSIOT TpaHC(HOPMATOP HATIPSDKEHHUSL.

TpanchopmaTtop HaNpsHKEHUS CIYKUT 7S TIOIKITIOUEHUS BOJIBTMETPOB M APYTUX TPHOOPOB, KOTOPHIE
JOJDKHBI pearupoBaTh Ha HampspKeHHe. Ero BBITIONHSIOT, KaK OOBIYHBIM JBYXOOMOTOUYHBIN MOHMKAIOIIAN
TpanchopmaTop: TMEPBUUYHYI0 OOMOTKY TOJKIIOYAIOT K JBYM TOYKaM, MEXIy KOTOPBIMH TpeOyeTcs
W3MEPUTh HaIpsHKEHUE, a BTOPHUYHYI0O — K BOJIBTMETPY. Ha cxemax wm3MepuTenbHbId TpaHchopMaTop
HaIpsDKEHUS M300paKaroT Kak OOBIYHBI. Tak Kak COMPOTHBICHHUE OOMOTKH BOJIBTMETPA, MOIKII0OUYAEMOTO K
TpaHnchopMaTopy HAMPSHKEHHS, BETTUKO, TPAHC(HOPMATOP MPAKTUIECKU Pab0TaET B PEKHUME XOJIOCTOTO X014,
U MOXHO C JOCTaTOYHOW CTENEHBIO TOYHOCTH CUWUTATh, 4To Hampsbkenuss U; u U Ha NEepBUYHON U
BTOPUYHOM OOMOTKax OyayT NpsMO NPOMOPIMOHAIBLHBI YHCIY BHUTKOB Wi M W 2 00eMX OOMOTOK
Tpanchopmaropa, T. €.

U/U,=wi/ wyo=n

Takum obpa3om, mMogoOpaB COOTBETCTBYIOIIEE YUCIO BUTKOB Wi U W 2 OOMOTOK TpaHcdopmaropa,
MOXXHO M3MEPATHh BBICOKHE HAMNpsHKEHUS, MOJaBas Ha AIIEKTPOM3MEPHUTENbHBIM Npubop HEOObIINe
HaNPsHKEHUS.

Hanpsokenne U; MoxkeT ObITh ONpeAesieH0 YMHOKEHHEM U3MEPEHHOTO0 BTOPUYHOTO HampspkeHus Uj
Ha ko3 durmeHT Tpanchopmanuu TpanchopmaTopa n.

BonbsT™meTpel, mpenHa3HaueHHbIE Ui IOCTOSHHON paboThl ¢ TpaHchopmMaTOopamH HaIPSHKEHHUS,
rpagyupyroT Ha 3aBOJie ¢ yueToM kod(dduurenta Tpanchopmalnu, 1 3HAUCHUSI U3MEPSEMOr0 HaIPsKEHUS
MOTYT OBITh HEMIOCPEACTBEHHO OTCYUTAHBI TI0 IIKale mprbdopa.

Jl11a mpenoTBpaIieH s OMTaCHOCTH MOPaXXEHHsI 00CTYKUBAIOIIETO MEePCOHANA ANEKTPUIECKIM TOKOM B
cllydae MOBPEXICHUS U30JISAIUH TpaHchopMaTopa OJMH BBIBOJ €r0 BTOPUYHONW OOMOTKU U CTaIbHON KOXKYX
TpaHcpopMaTopa JA0JKHBI OBITH 3a3€MJICHBI.

2.IIpounTaiiTe ycnoBus 3ajaui U COCTABbTE JAHO 331a4H.

3.Pemute 3amaum Ha ompeneneHue A00ABOYHOTO COMPOTUBICHUS, COMPOTUBICHHS IIYHTA,

K03 GUIIMEHTOB TpaHCPOopMaIH TPAaHCPOPMATOPOB TOKA U HATIPSHKEHHUSL.

dopma npeacTaBieHus pe3yJbTara:

PaGora BeIMONMHSETCS B TeTpaasx i MPAKTUYECKUX paboT, claeTcss B KOHIIE 3aHATHS B (Qopme
PELLIEHHOM 3a1a4M.

Kputepun onenkn:

- OLICHKA «OTJHMYHO» BBICTABJISIETCS CTYACHTY, €CIIM pacueT BBIIOJHEH B IMOJHOM 00beMe, pelIeHue
opopMiIeHO ¢ COOJIOIGHUEM YCTAaHOBJEHHBIX IPaBWJ; CTYIACHT CBOOOJHO BIIAJE€ET TEOPETUUECKUM
MaTepHaioM, 6€30I100YHO IPUMEHSIET €ro MPH PELICHUH 3a7ay;



- OILCHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUW 3aJaHus JOIMYUICHLL
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peUICHUC O(bOpMJIeHO C CO6JHO,HCHI/ICM YCTAHOBJICHHBIX IIpaBWJI; CTYACHT
CBOOOJIHO BJIAJICET TEOPETUYCCKUM MaTepHAIOM, 0€301IHMO0YHO MPUMEHSIET €ro IPH PELICHUH 33]a4;

- OILICHKA «Y/OBJIETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CIHM 3aJaHUC BBIMOJIHEHO C «TPYOBIMUIY
omuoOKamu, pereHne 0hopMIeHO 6e3 COOTIOICHNS YCTAHOBIICHHBIX TPABUIT;

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

IIpakTnueckoe 3ansiTue Nel9
«/3yueHue MeTO10B U3MepeHHs] CONMPOTHBJIECHUS
Mean:
- 3aKpeNUTh 3HAHU 110 U3y4eHHOH Teme «[Iprubopbl U METOABI U3MEPEHUSIY,
- HAYYUTDb U3MEPATH COIMMPOTUBJICHUEC Pa3JIMYHBIMHU MCTOJAMU.

Boinosnus padorty, Bbl 0yaere:

YMETb:

Val Ya2 Ya3 Yod Y5

MarepuanbHoe odecrieyeHue:

3aganue:

1. W3yunTh METOIBI U3MEPEHUS CONTPOTUBIICHUS.

2. Pemuth 3a1a4M Ha OIpeeeHHE MOTPEUTHOCTH U3MEPEHHS CONTPOTUBIIEHUSI METOJIOM aMIlepMeTpa-
BOJITMETpA..

3. OTBETUTH HAa KOHTPOJIbHBIE BONIPOCHI

IHopsinok padoThI:

1. V3yunTh METOABI U3MEPEHUS CONTPOTUBIICHUS.

2.IlpounTaiiTe ycIOBUA 3aJa4M U COCTABbTE JAHO 3aa4H.

3.PemmmTh 3a1a4n Ha ONpeAeNIeHNnEe MOTPEIIHOCTH U3MEPEHHUs CONTPOTUBIIEHUSI METOJIOM aMIlepMeTpa-
BOJIBTMETpA.

4. OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI

dopMa npeacTaBIeHus pe3yabrara:

PaGora BbIMONHSETCS B TeTpaasx il MPAaKTUYECKUX paboT, cAaeTcs B KOHIE 3aHATUS B (dopme
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OLIGHKAa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, €CIM PacyeT BBHINOJIHEH B MOJHOM O0beMe, pellieHue
opopMIIEHO € COONIOIGHUEM YCTAaHOBIIEHHBIX IMPaBWJI, CTYIEHT CBOOOJIHO BIaJE€ET TEOPETUYECKUM
MaTepuaaoM, 6e30nO0YHO MPUMEHSIET €ro IPU PelIeHUH 3a1ay;

- OIICHKa «XOPOMIO» BBICTABISETCS CTYIEHTY, €CJIM TpPU BBIIOJHEHUU 3a/laHUsl JOIYILEHbI
HE3HAYUTENIbHbIE OIIMOKU, peuieHrue O(GOPMIICHO C COOJIIOJICHUEM YCTAHOBIEHHBIX IPABUJ; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETHUECKUM MaTepHUaIoM, O€301IMO0YHO MIPUMEHSET €ro Ipy PelIeHUH 3a/1a4;

- OIICHKA «Y/0BJIETBOPHUTEIBLHO)» BBICTABISIETCS CTYACHTY, €CIU 3a/IaHUE BBITIOJIHEHO C «TPYOBIMU»
omnOKamu, perienre opopmiIeHo 6e3 cOOMI0ICHHS YCTAaHOBIICHHBIX MPaBUIT;

- OLICHKA «HEeYA0BJIETBOPUTEIbHOY» BHICTABIISIETCS CTYJICHTY, €CITU paboTa HE BBIMOIHEHA.

IIpakTnyeckoe 3ansaTue Ne20
«M3yyeHHe MeTO/10B M3MepPeHUsI MOLIIHOCTH B TPeX(ha3HbIX Lemsax»

ean:
- 3aKpeMUTh 3HAHUA 10 U3y4eHHOH Teme «[Ipubopbl 1 METOABI U3MEPEHHUSI,
- HAYYUTh U3MEPSATHh MOIIHOCTh PA3JIMUYHBIMU METOJIaMH.

Beimosinus padory, Bl Oynere:
YMETh!



Val Va2 Va3 Y4 Y5
MarepuajbHoe obecnieyeHue:

3amanue:

1. V3y4nuTh METOBI H3MEPEHUS MOIIIHOCTH B TpeX(a3HbIX LEISX.

2. PemnTh 3a/1a4M Ha OTIPEACICHNE MOUTHOCTH B TpeX(a3HbIX IETIsX.
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Xoa paGoThI:

1. H?;y‘II/ITI) MCTOAbI M3MCPCHUA MOIIHOCTH. HaqepTI/ITb CXCMbI BKJIFOUCHHUA BATTMCTPOB, YKa3aTb
JOCTOMHCTBA U HEAOCTATKH Ka)KI[Oﬁ CXCMBI.

I/I3MepeHI/Ie MOIOHOCTHU OCYHICCTBIACTCA B HCIKIX IIOCTOAHHOTO W IMNEPEMEHHOTO TOKOB HI/I3KOI71,

BBICOKOM YaCTOTBI, & TAKXE B HMMIIYJbCHBIX LEMAX PA3IUYHON H3MEPUTEIBHOM, AIIEKTPOTEXHUYECKOM,
paguoONPUEMHON U Nepefaroniell anmaparypsl. Jluana3zoH U3MepsieMbIX MOIIHOCTEN JIEKHUT B NPEeax 107°
— 10° Br. Merozpi MU3MEPEHHUsI CYIIECTBEHHO OTIMYAIOTCS IPYr OT APyra B 3aBUCUMOCTH OT MapaMeTpPOB
LENIH, B KOTOPOW INPOU3BOJUTCS W3MEPEHUE MOIIHOCTH, Npelena U3MEHEHHMS MOIIHOCTH M 4YacTOTHOTO
auana3zoHa. Jist m3MepeHuss MOIHOCTH HCIOJB3YIOT IPSIMblE M KOCBEHHBIE BHJBI M3MepeHus. lIpsmbie
U3MEpPEHUs] OCYILECTBISIOTCS C MOMOIIBIO 3JIEKTPOJANHAMUYECKUX, (HEeppOAMHAMMUECKUX U DJIEKTPOHHBIX
BATTMETPOB, KOCBEHHBIE - CBOJATCS K ONPENEICHUIO MOIIHOCTH MOCPEACTBOM aMIIEPMETPA U BOJIBTMETPA
WU octuiorpada.

B nensx mocTosiHHOrO TOKa MOUIHOCTh MOTPEOJIEHUS] HAarpy3KH OINpeNessieTcsl MPOU3BEAEHHEM TOKa B
Harpyske M maJeHus HapsHKEHUsl Ha Hell B MOXeT ObITh ompejiesieHa KOCBEHHBIM MeToioM 1o ¢opmyrie 18.1 ¢
IIPUMEHEHNEM aMIIEpMETPa U BOJIETMETPA.

P=UI=I"R. (18.1)

YCcTpoiicTBO BATTMETPOB

Ananoecosvie eammmempyol ObIBAIOT TIOKA3bIBAIOIIME W CAMOMHUIIYIIME U OTPa)XkaloT AaKTUBHYIO
MOIIIHOCTh ~Y4acTka wenu. Tabimo mokas3piBaromiero mnpubopa uUMEET MNOAYKPYINIYI0 HIKaly U
MOBOPAYMBAIOIIYIOCS CTpenKy. JleneHus IIKaibl OTrpaJydpOBAaHbl B COOTBETCTBHM C OIpPEAEICHHBIMU
BEJIMYMHAMH MOIIIHOCTH, U3MepsieMold B BarTax (BT). Ha pucynke 18.1 mpezacraBieHa cxema BKIIFOUCHHSI
BaTTMeETpA.

Pucynok 18.1 - Cxema BKIIOYEHMsI BATTMETpa

Haubouiee pacipocTpaHeHHBIMU U TOYHBIMH aHAJIOTOBBIMHU BATTMETPAMH SBJISFOTCS TPUOOPHI
IEKTPOAUHAMHUYECKON CUCTEMBI.

[Tpuniun pa®oThl OCHOBaH Ha B3aWMoOJIeHCTBUM JIBYX Karymek. OJHa U3 HUX — HEMOJIBH)KHAs, UMEeT
TOJICTYIO OOMOTKY ¢ HEOOJIbIIMM YHCIOM BUTKOB M Majoe comnportuBieHue. Ilonkmrouaercs
IIOCJIENOBATEIBHO C HAarpy3Koi. Bropas kaTyiika — noaBM>KHasl.

Ha pucynke 18.1 0603Ha4eHbI KaTyIIKH:



(A) — HenoJBWKHAsI KaTylIKa (TMOCJeIOBaTeNIbHAS MJIM KaTylIKa TOKa), paboTaeT KakK amIepMerp.
Bxntowaercs mocnenoBarenbHO ¢ npueMHUKOM 3Hepruu (RH) — mo3ToMy Ha3bIBaeTcs IMOCIEA0BATEIBHOMN
KaTYLIKOM MJIM KaTyIIKOM TOKa.

(B) — mogBmkHas KaTyika ¢ J00aBOYHBIM COMPOTUBJICHHEM R (MmapajuienbHas WiId KaTyllKa TOKa),
pabotaer kak BonbTMeTp.BMmecte ¢ Rn Bkimrouaercs napaijiensHO NPUEMHHKY SHEPIHH — IO3TOMY
HA3bIBACTCS MAPAJUIEIbHON KaTYIIKOW WIIM KaTYIIKOW HAMPSHKEHUS

[Tpu moaxiroueHnu npubopa K CeTH, B KaTymkax o0pa3yroTcsi MarHUTHBIE 1o, VX B3aumoieiicTBue
CO3Ja€T BPAIIAIOIIMK MOMEHT, KOTOPBIM OTKIIOHSET IIOJBIKHYIO KaTyIIKy C IIOJACOCIMHEHHONW K HEH
CTPEJIKOM Ha OIpPEACNCHHBIM yros. YroJ IOBOPOTa IIOABMKHOM YacTH BaTTMETpa 0. Bceraa
IIPONOPLUOHATIEH U3MEPSEMOM MOIIIHOCTH, T. €. IIKaJIa BATTMETPA pABHOMEPHAsI.

HampaBnenne moBopoTa ykasaresss BaTTMETpa 3aBUCUT OT B3aMMHOIO HAlpPABJICHHWS TOKOB B €ro
karymkax. [IoaToMy Uil IpaBUIIBHOTO BKJIFOYEHMs BATTMETPA B U3MEPSAEMYIO LIEIb CIEAYET pa3anyaTb €ro
3aKuMBbl. ['eHepaTOpHbIE 3a)KMMBbl OTMEYAIOTCS 3BE3/10UKaMHU. JTH 3aKMMbl Ha3bIBAIOTCSl F€HEPATOPHBIMU
IIOTOMY, YTO IPH COEAMHEHUU UX APYT C IPYroM U C OJHHMM U3 IOJIIOCOB T'€HEPAaTOpa, YKa3aTelb BATTMETPA
OyIeT OTKJOHSATHCS B HY)KHOM HampaBieHUU. [Ipu mnpaBuUIbHOM BKJIIOYEHHWH BaTTMETpa TOKH B €ro
KaTyIIKaX HalpaBJeHbl OT T€HEPATOPHBIX 3aKUMOB K Harpy304HbIM.

H3zmepenue mowsnocmu ¢ mpexgaznvix yenax

Jliis u3MepeHnit MOIIHOCTU U SHEPTUM Tpex(a3zHoi cucTeMbl MOTYT ObITh MPUMEHEHbI OJUH MPUOOp
(BaTTMETp WM CUETYHK), [Ba IpuOOpa Wiu Tpu npudopa.

Meton ogHOrO NMpudOpa MPUMEHSETCS B CUMMETPHUYHBIX TpeX(a3HbIX CHCTEMaxX B KOTOPHIX (ha3HbIE
HanpsDKEHUs, TOKM W yIWIBl cABUTa (a3 paBHBI MeXAy co0O#l, U OCHOBBIBAETCS Ha HCIOJIb30BAHUU
BBIPAKEHU JJI1 MOIITHOCTH

P=3Uplpcosp= “-E Unlacosg

1) Memoo oonozo npubopa.

Ecmu tpexdasznas cuctema CHMMETpUYHAs, a Harpy3ka COCIWHEHA 3BE3/I0M C JOCTYITHOW HYJIEBOM
TOYKOH, TO OAHO(A3HBIN BaTTMETP BKJIFOYAIOT IO cCXeMe, H300pakeHHOU Ha prucyHKe 18.2 a, 1 U3MEpSIOT UM
MOIIIHOCTh OJHOM (ha3bl.
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PucyHoK 18.2 - Cxema M3MepeHUs aKTUBHOWM MOLLLHOCTU B TpexdasHoM Lenu ogH1M BaTTMETPOM Npu
BK/IIOUEHUM HArpy3Ku 3se3aom (a) n TpeyronbHMKom (6).

JU1 oJTydeHus: MOIIHOCTH BCEH CUCTEMBI IIOKa3aHUs BATTMETPOB YMHOKAIOTCS Ha 3. MOKHO Taxke
U3MEPUTH MOIIHOCTb MIPU COETMHEHUH (Pa3 Harpy3KH TPEYTrOJIbHUKOM, HO IIPU YCIOBUU BKIIFOUEHHUS
MoCIeI0BaTeIbHON 0OMOTKH BaTTMETPHI B OJIHY U3 (a3 (pUCYHOK, 18.2 0).

2) Memoo 08yx npuobopos.


https://pue8.ru/elektrotekhnik/619-a-sushchestvuet-li-magnitnoe-pole.html

OTOT METOA MPUMEHSETCA B ACHMMETPUYHBIX TPEXITPOBOIHBIX LETSAX TPEX(PA3HOTO TOKA.

Ananu3 paboTBI CXeM JIBYX BaTTMETPOB MOKA3bIBAET, YTO B 3aBUCUMOCTH OT XapakTepa Harpy3ku ¢a3
MOKa3aHMUsl BATTMETPOB MOKET MEHAThCS. MTak, akTUBHAs MOIIHOCTH Tpex(a3HOW CHCTEMBI JOJDKHA
OTIpeNeNAThCS KakK aredpandeckas cyMMa MOKa3aHui 000X BaTTMETPOB.
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Pucynox 7 - Cxembl BKIIIOUEHUS IBYX BATTMETPOB JUISI U3MEPEHUSI aKTUBHON MOIIIHOCTHU TpexQa3sHon
CETH.

3) Memoo mpex npuoopos.
B Tom cnydae korja HeCUMMETpUYHAsI HArpy3Ka BKIIFOYAETCS 3BE3/I0M C HYJIEBBIM MTPOBOJIOM, TO €CTh

KOTJIa €CTh aCHMMETpUYHasi TpexdazHas 4eThIPEXMPOBOJIHASI CUCTEMA, IPUMEHSIOTCS TpHU BaTT™MeTpa. [lpu
TaKOM BKJIFOYEHUH KXl U3 BATTMETPOB U3MEPSET MOIIHOCTH OJHOM (a3bl. [lonHas MOIITHOCTH CHCTEMBI
OTIPENIETTUTCS KaK apu(pMeTHIECKass CyMMa MOKa30B Tpex BaTTMETpoB. OOI11as MOITHOCTh TPUEMHHUKA B 3TOM
cilydae

P=W1+W2+W3
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Pucynok 18.4- Cxema u3amMepeHust akTUBHOW MOIIIHOCTH TPEMS BaTTMETPAMH.

MeToipl OHOTO, OBYX M TpPEX BaTTMETPOB MPHUMEHSIOTCS TJIAaBHBIM 00pa3oM B JIabopaTOpHOM
MpakTHKe. B 3KCIUTyaTallMOHHBIX YCIOBUSAX MPUMEHSIOTCS IBYX-U TpexX(a3Hble BATTMETPhl M CUETUYHKH,
KOTOpbIE SIBISIOTCS COYETAaHUEM B OJHOM MpUOOpEe ABYX WIM TpeX OJHO(A3HBIX H3MEPUTENIbHBIX
MEXaHHU3MOB, UMEIOLIUX 0010 MOJBMKHYIO YacTh, Ha KOTOPYIO JEMCTBYET CyMMapHbIA KPYTALIUNA MOMEHT
BCEX 2JIEMEHTOB.

Xox pabdoThI:

1. W3yuuTh meToAbl M3MEpEHUsT MOIIHOCTH. HaduepTuth cxembl BKIIIOUEHHSI BATTMETPOB, YKa3aTh
JIOCTOMHCTBA U HEJIOCTATKU KaK10M CXEMBI.

2.1IpounTaiiTe ycnoBus 3aa4u U COCTaBbTE AAHO 3a/1a4H.

3. Pemuth 3a1aun Ha onpe/iesieHre MOIIIHOCTH B TpeX(a3HbIX LEMsX.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

dopma npeacTaBaeHus pe3yJabTara:

PaGora BeIMONMHSETCS B TeTpaasx i MPAKTUYECKUX paboT, claeTcsi B KOHIIE 3aHATHS B (Qopme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLIEHKA «OTJHMYHO» BBICTABJISIETCS CTYACHTY, €CIIM pacueT BBIIOJHEH B TMOJIHOM 00beMe, pelleHue
oQopMIIeHO ¢ COOJIOIGHUEM YCTAaHOBJEHHBIX IPaBWJ; CTYIAGHT CBOOOJHO BIaJEET TEOPETUUYECKUM
MaTepHanoM, 6€30IH1O0YHO IPUMEHSIET ero IPU PELIeHNH 3a/1ay;



- OILCHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUW 3aJaHus JOIMYUICHLL
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peUICHUC O(bOpMJIeHO C CO6JHO,HCHI/ICM YCTAHOBJICHHBIX IIpaBWJI; CTYACHT
CBOOOJIHO BJIAJICET TEOPETUUCCKUM MaTepPHAIOM, 0€301IMO0YHO MPUMEHSIET €ro P PELICHUH 3a/1a4;

- OILICHKAa «Y/0BJIETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CIHM 3aJaHUE BBIMOJIHEHO C «TIPYOBIMUIY
omuoOKamu, pereHne 0hopMIeHO 6e3 COOTIOICHNS YCTAHOBIICHHBIX TPABUIT;

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

Jlaboparopnas padora Ne 1

«H3yuenne JJa00opaTOpHOro CTEHJa M TOPSI/IKA BbINOJHEHHsI JIAGOpPATOPHBIX pPadoT.
MHcTpyKTAXK M0 TEXHHKE 0€30MACHOCTHY

ean:

- O3HAaKOMHTb CTYAEHTOB C YCTPOMCTBOM JIaDOpaTOpPHOIO CTEHJa, MOPSAKOM MpOBEAEHHUS padorT,
TpeOOBaHUAMU TEXHUKU O€30TIaCHOCTH NP MPOBEACHUH padoT;

-MIOJlydeHHE CTYAEHTAaMHU MPAKTUYECKUX HAaBBIKOB IIPOBEJICHUS 3KCIIEpUMEHTa M 00pabOTKHU ero
pe3yIbTaTOB.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYal Ya2 V4

MartepuajbHoe o0ecneyeHMe: WHCTPYKLMS [0 BBINOJHEHUIO JlabopatopHoit pabotel  Nel,
JIaGopaTopHbIil CTEH], MYyJIbTUMETD.

3ananmue:

1. O3HaKOMHUTBECS C TOPSAKOM TPOBEIACHUS JIA0OPATOPHBIX PadOT, YCTPOMCTBOM JIabOPATOPHOTO
CTEH[Ia.

2. TlpoiiT HHCTPYKTaX MO TEXHUKE 0€30MacCHOCTH.

Iopsiiok BbIMOJTHEHHSI PA0OTHI

1. BHUMaTeNbHO MPOYHUTATh WHCTPYKIUIO MO TEXHUKE OE30TMAaCHOCTH, BBICIYIIATh WHCTPYKTAX IO
TEXHUKE OE301aCHOCTH, OTBETHTh HAa KOHTPOJIbHBIC BOTPOCHI, PACIHCATHCS B JKypHale IO TEXHUKE
0€301acHOCTH.

2. IIpounTaTh 001IHE TPEOOBAHUS K BHITIOJTHEHUIO TJAOOPATOPHBIX padoT.

3. O3HAKOMHUTKCS C YCTPOUCTBO JIAOOPATOPHOTO CTEH/A.

4. N3yunth 0003HAYCHHS HA M3MEPHUTEIBHBIX TPUOOPAX M HAMMUCATh UX XapaKTePUCTHKY. OnpeaennTh
HneHy JeneHus mnpuodopa. OnpeaenuTe KIACC TOYHOCTH MpHOOpa W MAaKCHUMAIBbHYIO a0COIIOTHYIO
MOTPEUTHOCTH MPH 33JAHHOM IIpEJIeNie U3MEPEHHSL.

5. 3y4nth ycioBHBIC IpadUuecKue 0003HAYCHHUS Ha DIICKTPUUCCKUX CXeMaX

Xox pabdoThI:

1. BHEUMaTEIbHO TIPOYUTATh MHCTPYKIMIO MO TEXHUKE OE30MaCHOCTH, BBICIYIIATh MHCTPYKTAXK I10
TEXHUKE OC30MaCHOCTH, OTBETHUTh HAa KOHTPOJIbHBIC BOMPOCHI, PACIHCATHCS B JKypHale IO TEXHUKE
0€301acHOCTH.

A) Henb3s kacaTbCsi pyKaMH KJIEMM, OTKDBITBIX TOKOBEIYIIMX YacTed M HaXOJSIIMXCS IO
HaMpPsKEHUEM DIIEMEHTOB IIETIeH.

b)IIpexie ueM mpou3BOANTh KaKHe-TNOO U3MEHEHUS B CXeMe, €€ HY)KHO OTKJIFOUUTh OT UCTOYHHKA
ANEKTPUYECKOM SHEPTUH.

B) Bce mepexmroueHus B 3JEKTPUUECKUX CXEMax HEOOXOAMMO MPOU3BOJIUTH TOJBKO MPU CHATOM
HaMpPsKEHUH, TO €CTh MPU OTKIFOYEHHOM aBTOMATUYECKOM MPEA0XpaHUTENE.

I') [Ipexxne yeM MPUCTYNUTh K COEIWHEHUIO AIIEMEHTOB CXEMBI, PACMOJOKEHHBIX Ha CTEHJE,
HE00X0IMMO yOeTUTHCS, UTO KOHTAKThI aBTOMATOB CETH OTKIFOYCHBI.

J1) Henp3s mpoBepsATh MaibllaMU HATUYKUE HATIPSDKEHUS MEXKY BHIBOJAMH MCTOYHUKA MTUTAHUS WU
JTUHEHHBIX MPOBOJIOB CETH.



E) He npukacaiitech K 3aXHMaM OTKJIIOUEHHBIX OT paboTaromiei menu KoHaeHcatopoB. [lomuuTe,
YTO B HEM MOYKET COXPAHATHCS OMACHBIN JUIsl 310POBbsI OCTATOYHBIHN 3apsil.

XK) CoOopka >IEKTPUUYECKUX CXEM JMJOJDKHA MPOU3BOJIUTHCS COCTUHHUTEIBHBIMU IPOBOJAMH C
ucnpaBHO u3osiuei. Hemb3s noap30BaThest mpoBogaMu 0€3 HAKOHEYHUKOB WIIH IITHIPEH.

3) Ilpexxnme yem pa3Ouparh Menb, yOEAWTECh, YTO KOHTAKThI aBTOMATOB CETU PA30MKHYTHI,
HCTOYHUKHU MMUTAHUS OTKIIOYEHBI.

W) Henp3st caMOCTOSTEIHHO MCIIPABIIATH BBILIEIIEE U3 CTPOS DIIEKTPOOOOPYAOBaHHE.

K) Bo Bpemsa BbInojHeHUs J1a0OpaTOpHON pabOTHI KAaTErOPUUYECKU 3aIlpelacTcsl XOXKICHHE I10
naboparopum.

JI) Bo BpeMsI BBITIOJTHEHUS 1a00paTOPHON pabOThI HA paboYeM MECTE HE JIOJKHO OBITh MIOCTOPOHHUX
IIPEIMETOB.

M) IIpon3BoauTh KakHe-IuOO MEPEKIIOUEHUsI Ha IJIaBHOM pacHpeeuTeIbHOM IUTE J1abopaTOpuu
U nmyJbTe ynpasieHus nadopatopubiMu creHaamu ctyaeHTam 3AIIPEIIEHO!

2. IlpounTaTh 0O1IHE TPeOOBAHUS K BHITIOJTHEHUIO TAOOPATOPHBIX padoT.

JlabopaTopHast paboTa MO DIEKTPOTEXHHUKE SBISETCA HCCIea0BaTeNibecko pabotoil. [lenmbro
BBITIOJIHCHU S J'Ia60paTOpHI)IX pa60T ABJKCTCA TMOATBEPKIACHUC TCOPETUYCCKUX HOHOH(GHHﬁ, OCMBICJICHHUC
(bu3nyYeCcKuX SABJICHUN U U3yYEHHBIX Ha TEOPETUUECKUX 3aHATUAX 3aKOHOMEPHOCTEH.

CrynenTtsl, paboTaromiie B jJadOpaTOpuu, pasfeisitoTcs Ha Opuraabl Mo TPHU-YEThIpe YelioBeka. B
HavaJie KaXJ0T0 3aHATHS ITPOBEPSAETCS MOTOTOBICHHOCTD CTYJICHTA K BBIITOJTHCHUIO JTAOOPATOPHOH pabOTHI.
CrymeHT JOJDKeH 3a0JIarOBpEMEHHO TIOATOTOBHUTHCS K TMPEJCTOSIIEMY 3aHATHIO B JlabopaTopuu. B
IMOATOTOBKY BXOJUT H3YYCHUC COOTBCTCTBYIOIIHUX PaA3ACIOB TECOPETUYCCKOTO KypCa IO JICKIHOHHBIM
3anmucaM M y4yeOHOW JuTepaType, BBIIOJHUTH MPEIBApUTEIbHO BBIJAHHOE 3aJaHue mpernonaBarens. Ha
3aHATUU HEOOXOIMMO UMETh KapaHalll, IMHEUKY U KaJIbKYJISTOP.

CryneHT, moJIyduBIINI JOMYCK K JJabopaTOpHO# paboTe, MPUCTYIAeT K COOPKE DIIEKTPUUECKON IEeTTH
onbiTa. [loakiioueHne CXeMbl K CETH pa3pellaeTcss TOJbKO MOCJe MPOBEPKH IMpernojiaBaTesneM. 3aKOHUUB
UCIBITaHUE, KAKIBINA CTYJCHT MOKAa3bIBACT PE3yNIbTAT MPEMOIaBaTeNI0, 3aTEM OTKIIIOYAET CXEMY OT MUTAHUS
, pazoupaer cxemy. Ecnu pe3ynbTarsl onbiTa OyAyT IpU3HAHBI HEYIOBIETBOPUTEIbHBIMHU, TO HEOOXOIMMO
MOBTOPUTH ONBIT. [l0 OkOHYaHMM pabOTHl BCE COEIUHEHHUS IOJDKHBI OBITH pa3oOpaHbl, BCE NMPOBOIHUKU
HE0oOXoMMO paclyTaTh M Tepefarh npenofaBarento. [locie ycmemHoro 3aBepieHUs SKCIEpUMEHTa
CTyZIeHT OQOpMIISIET OTYET O MpOJIeNaHO JabopaTopHOil paboTe, BHIMOJTHSAECT HEOOXOIUMBIE pPacyeThl,
OTBEYaEeT Ha BOIPOCHI.

OT4eT NOJDKEH CcoIepXaTh: CXEMbl 3KCIEPUMEHTOB, TAaOMUIbI C JAaHHBIMH H3MEpPEeHHH, rpaduku,
BEKTOpHBIE AUATrPAMMBI, Pe3yJIbTaThl BHIYUCICHUI, pacueTHbIE (POPMYIIBI U BHIBOIBI.

[lonmyueHnnsle pgaHHble HAOMIOAEHUIN CTYIEHT dYacTUYHO oOpabarbiBaeT B JabopaTopuu, a
OKOHYATEJIbHO — JIOMa. DJEKTPUYECKHE CXEMbl, BEKTOPHbIE JUarpaMMbl U rpaduKu CielyeT BblYepUYUBaTh
aKKypaTHO KapaHJaIloOM, IPUMEHSSI YepTeXHble MPUHAUICKHOCTH. BEKTOpHbIE nuarpaMMbl CTPOSITCS C
coOnrogenreM MaciuTaba: BHIOpaHHBIN MaciiTad ykas3bpIBaeTCsl PSIOM C HauepueHHOM auarpammoid. I[lpu

BbIYUCPUYUBAHUN DJJICKTPUYCCKUX CXCM CJICAYCT HCIIOJIb30BAaTh YCJIOBHBIC 0003HaYEHUsI B COOTBETCTBHH C
I'OCT.

3. O3HaKOMHUTBCSA C YCTPOHUCTBO TaOOPATOPHOTO CTEH .

3.1 3yuuTh OCHOBHBIE OJIOKU U 3JIEMEHTHI J1a0OPATOPHOTO CTEHA.

4. M3yuuth 0003HAUYEHHUS HA U3MEPUTENIBHBIX NpHOOpaxX M HaMUCaTh UX XapaKTEPUCTHKY.
Onpenenutey I1eHy JAeneHus mnpubopa. Omnpenenuts KiacCc TOYHOCTH MpHOOpa W MaKCHMAaIbHYIO
a0COTIOTHYIO MTOTPEIIHOCTH MPU 33AHHOM TIpe/Iesie U3MEPEHHSL.

5. M3yuuTs yciaoBHbBIE Tpadudeckre 0003HaUCHHUs Ha DIEKTPUUECKUX CXeMaX.

®opma npeacTaBaeHUs pe3yJabTaTa: OTUET ONpeAeNEéHHON paboTe.
Kputepun onenkn:

- OOCHKa «OTJHUYHO)» BBICTABJIIACTCA CTYACHTY, €CJIIM OTYET O BBINOJIHCHHUHU Jla60paT0pHOI>'I pa6OTBI
BBIIIOJIHEH B ITOJTHOM 061;eMe, PACUYCThI BBIIIOJHCHBI MMPAaBUJIIBHO, OTBECTBI HAa BOIIPOCHI C(pOpMyJ'IHpOBaHBI



TOYHO M IPaMOTHO; CTYJCHT CBOOO/HO BJIaJICET TEOPETHUECKHM MaTepHaIoM, 0€30IIMO0YHO IPUMEHSIET €ro
IIPU BBITIOJIHEHUH J1a00paTOpHOl padoThI;

- OIICHKA «X0pOoII0» BBICTABIACTCA CTYACHTY, CCIIN AOIMYIICHBI HC3HAYHUTCIIbHBIC OLIMOKH B pacucrax,
odopmiieHre oTyeTa 1o 1abopaTopHOi paboTe HE COOTBETCTBYET YCTAHOBIICHHBIM TPEOOBAHHUSAM, OTBETHI Ha
MIOCTaBJICHHBIE BOTIPOCHI PACKPBITHI HE B TIOJIHOM 00BEME.

- OLICHKA «Y/IOBJIETBOPUTEIbHO» BBICTABIISICTCS CTYJCHTY, €CIH 3a/laHHE BBIMOJIHEHO C «TPYOBIMI)
OIMOKaMu, OTYET 1o JTabopaTopHoit pabore ogopmiieH 6e3 COOIIOIEHUST YCTAHOBICHHBIX TIPABHIL.

- OIICHKA «HEY/I0BJIETBOPUTEIbHO» BBICTABIISCTCS CTYJCHTY, €CIIM PaboTa HE BBITIOJIHEHA.

JlabopaTopnas padora Ne2
«OnbITHAs MPOBEPKA CBOWCTB MOCJI€I0BATEIHLHOT0 COeTHHEHHST PE3UCTOPOB»

Henan:
- 3aKpEeNUTh TEOPETUUECKHE 3HAHUS 110 TeME «DNEKTPUUECKHE LIETIH MOCTOSIHHOTO TOKa.
- chopmMupoBaTh YMEHHE IOJIb30BATHCSI M3MEPUTENIbHBIMU NpUOOpamMu, oOpadaThiBaTh pe3yJabTaThl
H3MEpEeHUsl.
- copMHUpOBaTH YMEHUE AHATTU3UPOBAThH MTOJIyYEHHBIE B PE3yJbTaThl SKCIIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYal Ya2 Y4

MarepuajbHoe o0ecneyeHMe: WHCTPYKUHMS 110 BBINOJHEHUIO J1a0OpaTopHON paboThl  No2,
JIaGopaTopHbIil CTEH ], MyJIbTUMETP.

3ananmue:
1. OnpITHBIM IyTEM MPOBEPUTH CBOMCTBA MOCIEI0BATEILHOTO COSAMHEHUSI PE3UCTOPOB.
ITopsinok BbINOJIHEHHSI PA0OTHI
1. [IpounTaTh KOHCIEKT JIEKITUH 110 TeMe «CIocoObl COeTMHEHHS PE3UCTOPOBY.
2. O3HAaKOMHUTHCS C HHCTPYKITUEH 110 BBITIOJHEHUIO pabOTHI;
3. IIpoBecTH SKCIIEPUMEHT;
4. BBINOJHUTH OTYET O TIPOJICITAHHONU padoTe.

Xox padoThI:

1. BHuMarenpHO MNPOYHTATh HMHCTPYKIIMIO, O3HAKOMHUTHCA C TIpuOopamMu U 00OpYJAOBaHHUEM,
OTIPENICTUTH IIEHY JCJICHHS TPUOOPOB.

2. HadepTuTh cXeMy NOCJIEIOBATEILHOTO COCIAWHEHHsI pe3ucTopoB (3 pesucrtopa). OmpenenuTsb
MECTO BKJIIOYCHHUS W3MEPUTEIBHBIX MPUOOPOB 1T M3MEPEHHS BCEX TOKOB W HANPSHKEHUH B CXEME.
Onpenenuts mpenenbl U3MEPEHHs U LIeHY JeNIeHUs] U3MEPUTENbHBIX TPUOOPOB.

3. CoOpartb cxemy. [locne mpoBepku MPaBUIBHOCTH CXEMBI MPETOaBaTeNIeM BKIIIOUUTh YCTAaHOBKY.
Pe3ynbrarel u3mMepenus 3aHectu B Tabmuiry 2.1.

Ta6Jmua 2. I-PGSYHLTaTH IMPOBCPKHU MMOCIICAOBATCIBHOTO COCANHCHUA PE3UCTOPOB

ComnpoTtuBieHue Pe3ynbprarel namepenus Pe3ynbpTratrel pacueToB
Hanpsoxenue, B Toxk, Hanpsoxenue, B Toxk,
A A
Ry
R,
R3
Rosu= R1+ Rz +R3




4, HpOBepI/ITb MMPaBUJIBHOCTb 3aKOHOB MOCJICAOBATCIIbHOIO COCAUHCHUA PC3NUCTOPOB
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5. Crenaiite BBIBOJIbI O IOJATBEPKICHUH 3aKOHOB IIOCJIEJOBATEIBLHOIO COEIMHEHUS PE3UCTOPOB.
6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
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®dopMma npeacTaBiaeHus pe3yJbTaTa: OTYET ONpeeIEHHOI padoTe.

Kputepuu onenku:

- OIICHKAa «OTJMYHO» BBICTABIISETCS CTYACHTY, €CIIM OTYET O BBHINIOJIHEHUH JaOOpaTOpPHOU pabOTHI
BBIIIOJIHEH B ITOJIHOM O6T)CM€, PAaCUCThbl BBIIIOJHCHBI IMPAaBHUJIbHO, OTBETHI HAa BOIIPOCHI C(i)OpMy.]IPIpOBaHI)I
TOYHO U I'PaMOTHO; CTYACHT CBO6OI[HO BJIAZICCT TCOPCTHYCCKUM MaATCprUaIoM, 0e301n00YHO IMPUMCEHSACT €ro
IIPY BBITIOJIHEHUH JIA0OPaTOPHON pabOThI;

- OLIEHKA «XOPOI0» BBICTABISETCS CTYIEHTY, €CIIU JOIMYIICHb HE3HAYUTEIbHBIC OIMOKH B pacyeTax,
odopMIIeHHE OTYETa MO JIA0OPATOPHOU paboTe HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, OTBETHI Ha
MTOCTABJIEHHBIE BOIIPOCHI PACKPHITHI HE B TIOJTHOM O0BEME.

- OICHKAa «YAOBJETBOPHUTEJIBHO0» BBICTABIIACTCA CTYACHTY, CCJIIM 3aJJaHUC BBIIIOJIHCHO C «Fp}’6BIMI/I>>
omuOKaMu, OTYET 0 JabopaTopHO# padoTe opopmieH 6e3 COOMIOCHUST YCTAHOBICHHBIX MPABHIL

- OIICHKA «HEeY/JA0BJIeTBOPUTEIBLHO» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

JlaGopaTtopnas padora Ne3
OnbITHasI IPOBEPKA CBOICTB NapaJljieJibHOI0 COeIMHEHHs Pe3MCTOPOB

Henan:
- 3aKpEMUTh TEOPETHUUECCKUE 3HAHUS 110 TeME « IEKTPUIECCKHUE TIEMH MTOCTOSIHHOTO TOKAY.

- copMHUpOBaTH YMEHHE IOJB30BAThCS M3MEPUTEIHHBIMH MpUOOpaMu, oOpadaThIBaTh PE3yIbTaThI
W3MEPCHUSI.

- copMHUpOBaTH YMEHHE aHATTU3UPOBATh MOTYUYEHHBIE B PE3YJIbTAaThl SKCIIEPUMEHTA.

Bbinosinus padory, Bel Oynere:

YMETh:

VYVl Vo2 Vo4

MarepuajbHoe oOecnedyeHHe: WHCTPYKIMS 10 BBINOJHEHUIO JIA0OpaTOpHOW paboThl  Ne3,
JlaGopaToOpHBIN CTEH, MYJIBTUMETD.

3aganue:

1. OnBITHBIM MyTEM MPOBEPUTH CBOICTBA MapalljIeIbHOTO COCTUHEHUS PE3UCTOPOB.

Ilopsinok BbINOTHEHHUSI PA0OTHI

1. BHuMaTrenbHO MPOYUTATh WHCTPYKIUIO, O3HAKOMUTBHCS C MpubopaMu U 00OpPYHAOBaHHUEM,
OTIPENICNIUTh IICHY JeJICHHs PUOOPOB.

2. 3yunTth cxemy NOCIeA0BaTEIbHOTO COSIMHEHUS PE3UCTOPOB.

3. CoOpatp cxemy. Ilocine npoBepku NMpaBUIBHOCTU CXEMbI MPENOAABATENIEM BKJIIOYUTH YCTAHOBKY.
Pe3ynpTarhl u3MepeHus 3aHecTH B Tabiuiy 3.1.

Tabnuua 3.1 -Pe3ynabTaTsl MPOBEPKH MapauIeIbHOTO COSTMHEHHS PE3UCTOPOB

COHpOTI/IBJIeHI/Ie PEBy.]'ILTaTLI HU3MCEPCHUS Pe3y.HBTaTI:>I pacucToB

Hanpsoxenue, B Tok, Harmpsixenue, B Tok,

A A
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R

l/R06m: 1/R1+ 1/R, +1/R;

PazomkHyTH HIeb pe3uctopa R3 u u3meputh TOK 1 HanpspkeHue Ha R1 u R2

R1

R

1/R06m: 1/R1+ 1/R,

4. TIpoBepuTh NPABUIBLHOCTH 3aKOHOB MOCJIEI0BATEILHOTO COETUHEHHS pE3UCTOPOB
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5. CHCHaﬁTe BBIBOJIbI O IOATBEPIKACHHUU 3aKOHOB IMOCJICA0BATCIIBHOIO COCAUHECHUA PE3UCTOPOB.

6. OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI.
dopma npeacTaBieHUs pe3yJbTaTa: OTYET ONpeeIEHHOM padoTe.

Kpurtepun ouenku:

- OIICHKAa «OTJMYHO» BBICTABIISICTCS CTYACHTY, €CIIM OTYET O BBHITIOJHEHUH JaOOpaTOPHO paboThI
BBITIOJIHEH B IOJIHOM OOBEME, pacyeThl BHINIOJHEHBI MPaBUIIBHO, OTBETHI Ha BOMPOCH! CHOPMYIUPOBAHBI
TOYHO U 'PaMOTHO; CTYJEHT CBOOOJHO BJIa/IEET TEOPETUUECKUM MaTepuanioM, 0e301IMO0YHO TPUMEHSIET €T
NP BBITIOJIHEHUH JTA00OPATOPHOMN pabOTHI;

- OLICHKA «XOPOIIO0» BHICTABIISIETCS CTYAEHTY, €CJIU JIOMYIIEHbl HE3HAYUTENIbHbIE OIIMOKU B pacyerax,
odopMIIeHHE OTYETa TI0 JIA0OPATOPHOU paboTe HE COOTBETCTBYET YCTAHOBJIECHHBIM TPEOOBAHMIM, OTBETHI HA
MOCTABJIEHHBIE BOITPOCHI PACKPHITHI HE B TIOJTHOM 00BEME.

- OIICHKA «Y/0BJIETBOPHUTEJIBLHO)» BBICTABIISIETCS CTYACHTY, €CIIU 3a/laHU€ BBITIOJIHEHO C «TPYOBIMU»
omuOKaMu, OTYET 10 JabopaTopHOi padboTe odopmiieH 6e3 COOMIOACHUS yCTaHOBICHHBIX ITPABHUIL.

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa He BBINOJIHEHA.

JlaGopaTtopnas padora Ne4
N3yuenue 3akoHoB Kupxrodga

ean:

- 3aKpENUTh TEOPETUUECKUE 3HAHUS TI0 TEME «3aKOHBI AIEKTPUUECKUX IENEH MOCTOSHHOTO TOKAY;

- 3aKPENUTDb MMOHATUS «Y3EID», KBETBbY», KKOHTYPY;

- 3aKpenuTh yMEHUE MPUMEHATh 3aKoHbl Kupxroda nias pacdera CIOKHBX SJICKTPUUYECKUX Ieneit
MOCTOSIHHOTO TOKa;

- chopMHUpoBaTh YMEHHE MOJIb30BAThCSI WU3MEPUTENBHBIMHU MpHOOpaMu, 00pabaThIiBaTh pPE3yAbTAThI
U3MEpEHHUS;

- copMHUpOBATH YMEHUE aHATTU3UPOBATH MOJIYUYEHHBIE B PE3YAbTaThl IKCIIEPUMEHTA.

BemmoJsinus padory, Bel Oyaere:

YMETh:

Yal Yn2 V4

MarepuajbHoe o0ecnedeHHe: WHCTPYKIMS 110 BBINOJHEHUIO JlabopaTOpHOM paboTsr  Ned,
JIaGopaTopHBIii CTeH, MyJIBTUMETD.

3anannue:



1. OnbITHBIM ITyTE€M MPOBEPUTH CIIPABEUIMBOCTD 3aKOHOB Kupxroda.

Ilopsinok BbIMOTHEHUsI PpA0OTHI

1.BHuMaTenbHO MPOYUTATh MHCTPYKIHIO, O3HAKOMUTBCS C TNpUOOpaMu U 00OpYHAOBaHUEM,
OIIPENEINTD LIEHY JICICHUs IPUOOPOB.

2.HauepTuTh CIOXHYIO 3JCKTPUUYECKYIO CXEMY, COCTOSIIYIO U3 TPEX BETBEH.

3. CoOpatp cxemy. Ilocine mpoBepkH MPaBUIBHOCTH CXEMBbI MPEIOIaBATENIEM BKIIIOYHTH YCTAHOBKY.
Pesynbrarsl nu3mepenus 3anect B Tabiuiy 4.1.

Tabmuua 4.1 -Pe3ynabpTaTsl MPOBEPKH CIIPABEUIMBOCTH 3aKOHOB Kupxroda

Pesynbprarel uzmMmepeHus Pe3ynbprarel pacueTos
Toku [Tanenus HanpsiKeHUs HA ZE Toxu [Tanenust HanpsKEHUs! z
IMAaCCUBHBIX 3JICMCHTaX B Ha IMaCCUBHBIX E
SHCKT‘pH‘{eCKOﬁ nemnu ’ SJIEMCHTAaxX

AIEKTPUIECKON LIETH

11, 12, 13, | Urt, | Ure, Ugs, Ugs, 11, 12,| 13,A | Ury, | Ury, | Ugrs, | U,
A A A B B B B Al A B B B B
Kontyp
1
Kontyp
2

4. CocTaBUTh ypaBHEHUS 10 NIEPBOMY U BTOpoMy 3akoHaMm Kupxroda u paccuutath TOKH, aJeHUS
HaprI)KeHI/IH Ha KaXXI10M COHpOTI/IB.]'IeHI/II/I, pGSYJ'IBTaTI)I pacqua 3aImcarTrhb B Ta6n1/1ue 158 CpaBHI/ITB C
pe3yJbTaTaMu H3MEPCHHSI.

5. IIpoBepuTh paBUILHOCTH 3aKOHOB Kupxroda.

6. CaenaiiTe BBIBOJIBI O TIOATBEPIKICHUH 3aKOHOB Kupxroda.

7. OTBETUTH Ha KOHTPOJIBHBIC BOTIPOCHI.

dopmMa npeacTaBjieHusi pe3yJabTaTa: OTUYET OnpeneaéHHoi padoTe.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABIISCTCS CTYICHTY, €CIM OTYET O BBINOJHEHUHU JTA0OPAaTOPHOH pabOTHI
BBITIOJTHEH B TOJHOM 0OBEME, pacyeThl BBINOJIHEHBI MPABWIBHO, OTBETHI HAa BOIPOCH CHOPMYIUPOBAHBI
TOYHO U IPaMOTHO; CTYJICHT CBOOOHO BJIAJICET TECOPETHUECKHUM MaTEpHUaioM, 0€30IMO0YHO IPUMEHSIET €ro
IIPH BBITIOJIHEHUH J1a00paTOPHO paboThI;

- OLIEHKA «XOPOII0» BBICTABISETCS CTYIIEHTY, €CIIU JOMYIICHB HE3HAYUTEBHbBIC OIIMOKU B pacueTax,
odopmIIeHHE 0TYETa MO JTA0OPATOPHOIH PabOTE HE COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHHSIM, OTBETHI HA
MOCTaBJICHHBIC BOMPOCHI PACKPBITHI HE B IIOJIHOM 00bEME.

- OILICHKAa «Y/OBJIETBOPHUTEIbHOY» BBICTABISIETCS CTYICHTY, €CIHM 3aJaHUE BBIMIOJIHEHO C «TIPYOBIMUY
omnOKaMu, OTYET Mo TabopaTopHoi paboTe opopmiieH 6e3 COOMI0IeHNSs YCTaHOBICHHBIX MPaBUIL.

- OIICHKA «HEY/JAO0BJIETBOPUTEIBHO» BBICTABIISCTCS CTY/ICHTY, €CiIi paboTa HE BBITIOJHCHA.

JlaGopaTopnasi pa6ora Neb5
HccnenoBanue 3IeKTPHUUECKOM IIEMH MIEPEMEHHOTO TOKa C MOCIIEI0BATEIbHBIM COCTMHECHUEM
JJIEMEHTOB

ean:
- 3aKpEMUTh TEOPETUUECKUE 3HAHUS 110 TeME «DNEKTPUUECKUE LENU MEPEMEHHOTO TOKay.
- chopMupoBaTh yMEHHE MOJIB30BAThCS M3MEPUTENBHBIMU MPUOOpaMu, oOpabaThiBaTh PE3yabTaThl
HU3MEpEHUSL.
- copMUpOBaTH YMEHUE aHATTU3UPOBATH MOJTYUEHHBIE B PE3yJIbTaThl SKCIIEPUMEHTA.

Brinosinus padorty, Bl Oyaere:



YMETh:

Yal Yn2 V4

MarepuajbHoe o0ecnedeHHe: WHCTPYKIMS 110 BBINOJIHEHUIO JIaOOpaTOpHOH paboTel NS,
JIaGopaTopHBIii CTeH, MyJIBTHUMETD.

3amanmue:

2. OnpITHBIM IYTEM IMPOBEPUTH CBONCTBA IIOCJIEN0OBATEIbHOIO COEIMHEHUS I1aCCHUBHBIX
3JIEMEHTOB B LIEMSAX IEPEMEHHOIO TOKA.

Ilopsi10K BBINOJTHEHNUSI PAGOTHI

1. BHHMAaTenpHO TPOYHMTATH HWHCTPYKIIMIO, O3HAKOMHUTBCS C TpHOOpaMu H 000pyHIOBaHHUEM,
OTIPENICNIUTH IIEHY ACJICHUS TPUOOPOB.

2. HagepTuTh CXeMBI MOCIIEIOBATEIILHOTO COSAWHEHHUS PE3UCTOpa M KATYIIKU WHIYKTUBHOCTH,
pe3ucropa U KoHaeHcatopa. OnpenenuTh MECTO BKIIOYCHHS HW3MEPHUTEIBHBIX MPHOOPOB sl M3MEPEHUS
BCEX TOKOB WM HAmNpsDKeHUH B cxeme. OmpenenuTh Mpeelibl U3MEPEHUsT U IIeHY JICJICHHUS N3MEPUTEIIbHBIX
puOOpPOB.

3. Cobpath cxemy. [locie nmpoBepkH MPaBHIBHOCTH CXEMBI MPEMOAABATENIEM BKIIOUNUTh YCTAHOBKY.
Pesynbrarel namepenus 3aHectu B Tabnuiry S5.1.

Tabnuna 5.1-Pe3ynbrarsl NpoBEepKH NOCIEI0BATEILHOTO COEMHEHHS PE3UCTOPOB

ComnpoTuBrienue Pesynprarel uzmepenus Pe3ynprarel pacueToB
Hanpsixenne, B Tok, Hanpsoxenne, B Tok,
A A
RL-1ens
R
L
/=
RC-1tens
R
C
/=
3. IIpoBepuTh NPaBUIBLHOCTH 3aKOHOB IIOCIIEA0BATEIBHOIO COCIUHEHUS PE3UCTOPOB.
s RL-nenu:
U2=Ug2+ U,
Z*=R*+X *=UII.
JInsa RC-nienu:
U’=Ugp’+ Uc’;
Z?=R*+X*=UIl;
4. CpenaiitTe BBIBOIBI O MOATBEPKIACHUH 3aKOHOB IIOCIIEI0BATEIBHOIO COCIMHEHUH PE3UCTOPOB.
S. [TocTpoiiTe BEKTOpHBIE AUATPAMMBI.
6. Omnpenenure k03(pUIUEHT MOIIHOCTH  AaKTUBHYIO, PEAKTUBHYIO U IOJIHYHO MOIIHOCTH
NIEKTPUYECKON LIEIIH.
7. BeIpasute TOK, HaNpsKEHUs, COMPOTHUBIIECHUSA U MOIIHOCTh KOMIUIEKCHBIMU YHCIIAMH.
8. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

dopma npeacTaBaeHUs pe3yabTaTa: OTUYET ONpeAeaEéHHON paboTe.

Kputepun onenkn:
- OIICHKAa «OTJMYHO» BBICTABIISCTCS CTYJCHTY, €CIM OTYET O BBINOJHEHUHU JTaOOPaTOpHOM pabOThI
BBITMIOJTHEH B TMOJHOM 00BEMe, pacyeTbl BBINOJHEHBI MPaBHIIbHO, OTBETHl HAa BOIPOCHI CHOPMYIUPOBAHBI



TOYHO M IPaMOTHO; CTYJICHT CBOOOHO BIIAJICET TEOPETUUCCKIM MaTepPHAIOM, O€301IIMO0YHO IPUMEHSIET €ro
IIPU BBITIOJIHEHHH Ja00paToOpHO paboThI;

- OIICHKA «XOPOII0» BBHICTABISICTCS CTYJICHTY, €CJIM JOIYIIEHbl He3HAYUTEIbHBIC OIIMOKM B pacyeTax,
odopmiieHre oTyeTa 1o 1abopaTopHOi paboTe HE COOTBETCTBYET YCTAHOBIICHHBIM TPEOOBAHHUSAM, OTBETHI Ha
MOCTaBJICHHBIC BOIIPOCHI PACKPBITHI HE B MIOJIHOM 00BbEME.

- OLICHKA «Y/IOBJIETBOPUTEIbHO» BBICTABIISICTCS CTYJCHTY, €CIH 3a/laHHE BBIMOJIHEHO C «TPYOBIMI)
OIMOKaMu, OTYET I0 TabopaTopHOi padore opopmiieH Oe3 COONIOICHNUST YCTAHOBICHHBIX MTPaBHUIL.

- OIICHKA «HEY/I0BJIETBOPUTEIbHO» BBICTABIISCTCS CTYJCHTY, €CIIM PadoTa HE BBITIOJIHEHA.

JlabopatopHas pa6ora Ne6
«Hccaenoanue TpexgasHoi JIeKTPHYECKON el NPH coeiMHeHNH (a3 IPHMeMHHUKA «3Be3/10iD).
Mean:
- 3aKpeNuTh TeopeTHYeckre 3HaHus 1mo Teme «CrocoOsl coenquHenus (a3 TpexdaszHbIX TEHEPATOPOB U
MIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUNY;
- chopmMHupoBaTH YMEHHE IOJIb30BAThCSI M3MEPUTENIbHBIMU NpUOOpamMu, o0pabaThiBaTh PE3yIbTAaTh
U3MEpEeHus;
- copMHUpOBaTh YMEHUE AHATTU3UPOBAThH MTOJYYEHHBIE B pE3yJbTaThl SKCIIEPUMEHTA.

Boinosnus padorty, Bel Oyaere:

YMETb:

VYal Ya2 Y4

MarepuajbHoe o0ecneyeHMe: WHCTPYKUUS [0 BBINOJHEHUIO J1Ta0OpaTopHON paboThl  Neb,
JIaGopaTopHbIil CTEH, MyJIbTUMETP.

3ajganue:

1. OnpITHBIM IyT€M MPOBEPUTH 3aKOHOMEPHOCTH B Tpex(pazHOM AJIEKTPUYECKOW Lenu MpHu

coelMHEeHUH (a3 IpUEMHUKA «3BE3/101».

ITopsiiok BbINMOJIHEHHSI PA0OTHI

1. BHUMaTeIhbHO MPOYUTATH HHCTPYKIIHIO, 03HAKOMHUTBCS C PUOOpAMU U 000PYIOBAHUEM.

2. Haueptuth cxeMy coenuHeHHs (a3 TPUEMHHKA 3BE370H OINPENEUTh MECTO BKIFOUCHHS
W3MEPHUTENIBHBIX MPUOOPOB JUISI M3MEPEHUsl JIMHEWHBIX M (Da3HBIX TOKOB M HampspkeHud. OnpenenuTtb
MIpeIeITbl U3MEPCHHUS U LIEHY JICTICHUST U3MEPUTEIILHBIX TPHOOPOB.

3. CoOpatp cxemy. [locie mpoBepkH MPaBUIBHOCTH CXEMBI MPEIOIaBaTENIEM BKIIIOYUTH YCTAHOBKY.
Pe3ynbrarel u3mMepeHus 3aHecty B Tadnuiyo6. 1.

Tabnuma 6.1- Pe3ynpTaThl n3MepeHnid B TpeXx(a3HbIX HETsIX

Conpotu PesynbTarel n3mMepeHust Pe3ynbTaThl
BIICHUE pacuera
UA UB UC UA UB UC UAB UBC UCA IA IB IC P, Qa S!
Br | BAp | BA

1. CummeTpuyHas Harpyska
ResResRe | [ | | | | | [ [ [ [ [ [ [ |

2. HecumMmeTpuuHasi Harpy3ka npu coequHeHUH (a3 mpueMHUKa 3Be37101 6e3 HyJIeBOro MpoBoa

3. HeCI/IMMeTpI/I‘{Ha}I Harpy3ka 1nnpu COCANHCHUU (1)33 IMpUEMHHUKa 3BC3I[OI>’I C HYJICBBIM ITPOBOJOM
RA:
RB:
RC:

4. CnenaiiTe BBIBOJIBI O MTPOJETaHHOM paboTe. YCTaHOBUTE COOTHOLICHUS MEXTY IMHEHHBIMU U
(ba3HBIMU HANPSDKEHUSIMH U TOKAMH ITPH COCTMHEHUH 3BE30H.

5. [TocTpoiiTe BeKTOpHBIE TUArpaMMBI.

6. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.



®opma npeacTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeNEHHON paboTe.

Kputepuu onenku:

- OIICHKAa «OTJMYHO» BBICTABIISICTCS CTYJCHTY, €CIIM OTYET O BBINOJHEHUHU JTAOOPaTOPHON pabOTHI
BBITNIOJTHEH B TMOJHOM 0OBEME, pacyeThl BBINOJHEHBI MPABHIIBHO, OTBETHI HAa BOIPOCH CHOPMYIUPOBAHBI
TOYHO U TPAaMOTHO; CTYJCHT CBOOOIHO BIIAJICET TEOPETUYECKHM MaTEpUaIoM, 0€30IHO0YHO TPUMEHSIET €ro
IIPY BBIIIOJIHEHUU JIa00paTOPHOU pabOThI;

- OIICHKA «X0pPOoII0» BBICTABIACTCA CTYACHTY, €CJIU JOIMYUICHBI HC3HAUYNTCIIbHBIC OIINOKHU B pacucrax,
odopmiieHHE 0TYETa 1O JTAOOPATOPHOI PaboTe HE COOTBETCTBYET YCTAaHOBICHHBIM TPEOOBAHMIM, OTBETHI HA
MIOCTaBJICHHBIE BOTIPOCHI PACKPBITHI HE B TIOJIHOM 00bEME.

- OLIEHKAa «Y/0BJIETBOPHUTEIbHOY» BBICTABISIETCS CTYACHTY, €CIH 3aJaHNE BBIMOJIHEHO C «TPYOBIMI
OIMOKaMU, OTYET IO JTAbopaTopHOH padoTe opopmileH Oe3 COONIOICHUS YCTAHOBICHHBIX ITPABHUIL.

- OIICHKA «HeY/JA0BJIEeTBOPUTEIBLHO» BBICTABIISIETCS CTY/ICHTY, €CIi paboTa He BBITIOJTHEHA.

JlabopaTropnasi padora Ne/

«Hccaenopanue TpexgasHo JJIeKTPUYECKOH Lenu NPpH coelMHEHHMH (a3 NpPUEMHUKA
«TPeyroJIbHUKOM

Hean:
- 3aKpenuTh TeopeTudeckue 3HaHus 1no reme «CrnocoObl coequHeHus (a3 TpexPasHbIX FeHepaTOPOB U
MIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUNY;
- chopMupoBaTh YMEHHE IOJIb30BATHCS MU3MEPUTENBHBIMU MpUOOpamMu, 00pabaThiBaTh PE3yiIbTaTh
U3MEpEeHus;
- copMHUpOBaTH YMEHUE AaHATTU3UPOBAThH MOJYyYEHHBIE B pE3yJbTaThl SKCIIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETb:

Vnl Vo2 Vo4

MarepuajbHoe oOecnedyeHHe: WHCTPYKIMS 10 BBINOJHEHUIO JIa0OpaTOpHOW paboThl  Ne7,
JlaGopaTopHBIN CTEH, MYJIBTUMETD.

3aganue:
1. OneITHEIM MyTEM TMPOBEPUTH 3aKOHOMEPHOCTH B Tpex(a3zHOW SICKTPUUYCCKON Menu NpH
COCTMHCHUH (a3 MPUEMHHUKA «TPEYTrOJIbHUKOM.

Iopsinok BbINOJIHEHHSI PA0OTHI

1. BHMMaTEIbHO MPOYNTATH HHCTPYKIHIO, 03HAKOMHTHCS C IPUOOpaMu 1 000PYZOBaHHEM.

2. Haueptuth cxemy coenuHeHus (a3 MpHEMHHKA TPEYTOJBHHUKOM OIPENESTUTh MECTO BKIIFOYCHHUS
U3MEPUTENIbHBIX NMPUOOPOB JUIsI M3MEPEHUs JIMHEMHBIX M (Da3HBIX TOKOB M HampsbkeHud. Onpenenutsb
IpeeNbl U3MEPEHUS U IIeHY JIeJICHHUS U3MEPUTEIbHBIX TPUOOPOB.

3. CoOpatp cxemy. Ilocie npoBepkH MPaBUIIBHOCTH CXEMBbI IIPENOIAaBATENIEM BKIIIOYUTH YCTAHOBKY.
Pe3ynbrarel u3mepenus 3anectu B Tabauiy 7.1.

Tabnuua 7.1- Pe3ynbTarsl n3MepeHui B Tpex@a3HbIX LEensx

COHpOTI/I Pe3yﬂBTaTLI HU3MEPCHUA Pe3yﬂBTaTBI
BJICHUC pacucTa
UA UB UC UAB UBC UCA IA IB IC IAB IBC ICA P, Q! S!
Br | BAp | BA
RA: RB:RC
Ra=
Rg=




1. CnenaiiTe BBIBOABI O MPOJICTAHHON paboTe. YCTaHOBUTE COOTHOIICHHS MEX Y JIMHEHHBIMHA U
(a3HBIMU HANPSDKEHUSIMH 1 TOKAMU IIPH COCTUHEHUH 3BE3/I0H.

2. ITocTpoiite BEKTOpHBIE AMarpaMMBl.

3. OTBeTUTH HA KOHTPOJIBHBIE BOIPOCHI.

®opma npeacTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeIEHHON paboTe.

Kputepuu onenku:

- OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYJIEHTY, €CJM OTYET O BBINOJIHEHHUU J1a0OpaTOpHOM padOThI
BBIIIOJIHEH B ITOJIHOM O6T)CM€, PaCUCThbl BBIIIOJHCHBI IMPAaBHUJIbHO, OTBETHI HAa BOIIPOCHI C(i)OpMy.]IPIpOBaHI)I
TOYHO U I'PaMOTHO, CTYJICHT CBO6OIIHO BJIAZACCT TCOPCTUYCCKHUM MATCpHUAIIOM, 0e30mmd0YHO IMPUMCHSACT €Iro
IIPY BBIIIOJIHEHUU JIa00OpaTOPHOU pabOThI;

- OIICHKA «X0pPOoII0» BBICTABIACTCA CTYACHTY, €CJIU JOIMYHICHBI HC3HAUYNTCIIbHBIC OIINOKH B pacucrax,
odopMIIeHHE OTYETa MO0 JIA0OPATOPHOU paboTe HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, OTBETHI Ha
MTOCTABJIEHHBIE BOIIPOCHI PACKPHITHI HE B TIOJTHOM 00BEME.

- OIIEHKAa «Y/0BJIETBOPHUTEIbHOY» BBICTABISETCS CTYACHTY, €CIIHM 3aJaHNE BBITIOJIHEHO C «TPYOBIMI)
omuOKaMu, OTYET TI0 TabopaTOpHOH padboTe opopmieH 6e3 coO0IeHNs YCTaHOBICHHBIX MTPaBUJL.

- OIICHKA «HeY/JA0BJIeTBOPUTEIBHO» BBICTABISETCS CTY/ICHTY, €CIH paboTa HEe BBITIOJTHEHA.

JlaGopatopHoe 3ansaTue Nel(

HCCJIC}IOBaHHe CXE€MbI IYCKA ACHHXPOHHOI'0O IBUTaTEJIA
He.ﬂb: HU3YUYCHHUE CXEMBI ITYCKa ACUHXPOHHOI'O ABUTATCIIA

Boinosinus padorty, Bul Oynere:

YMETh:
VYVl Vo2 Vo4

MarepuajibHoe o0ecrnieueHue:
KoHTakTop, KHOMOYHBIH MOCT, aBTOMAaTHUECKUN BBIKIIOYATEIb, MYJIBTUMETP, TEIIJIOBOE pelie

3aganue:
N3yuuTh cxemy mycka aCHHXPOHHOTO JIBUTATEINsI, U KOHTAKTHI aIllllapaTOB CXEMBbI

Iopsinok BbINOJIHEHHSI Pa0OTHI:
1. 3yuuTh cxemy Mycka aCHHXpPOHHOTO JIBUraTells ¢ KOPOTKO3aMKHYTBHIM POTOPOM



KM2 L

QF == FU1 SB2 SBt km KK

Pucynoxk 1

O06o03HaveHue IeMEeHTOB Ha cxeMe: QF — TpeXmoItoCHBIN aBTOMAaTHYeCKHid BBIKIIIoYaTesh; FU
— npenoxpanurenu, M- cratop asurarens acunxponHoro, KK — remnosoe pene, KK — remtosoe pere,
KK1 — HOpMasIbHO 3aMKHYTBIM KOHTAaKT TeIuIoBoro pene, SB 2- kHonka Crom, SB 1 — kHonka Ilyck,
KM — karymika koHTakTopa, KM 1 — cunoBble KOHTaKTbl KOHTakTopa, KM 2 — HOpMaibHO OTKPBITHIH
KOHTaKT KOHTaKTopa.
2. M3yunth annapaTsl ¥ KOHTAKTHI alllIapaToOB, UX PACIOJI0KEHUE HA CXEME.
3. OTBETUTH Ha BOMPOCHI K JIAOOPATOPHOU padoTe.

Xo1 BbINOJHeHUs1 padoThI:

1. IlepeyepTuTe U U3yUUTE CXEMY YIIPABIICHUSI ACHHXPOHHBIM JIBUT'aTEIIEM.

2. Wzyuure mnpeioxKEHHbIE amnmaparhl, Takue Kak: KOHTAaKTOp, KHOIOYHBIM IOCT,
aBTOMATUYECKUH BBIKITIOUATENb.

3. OTBeThTE HA CIEYIONINE BOIPOCHI:

a. ['ne cunoBas yacTh 1eny, a rie 1enb yrnpaBjieHus Ha cxeme?

6. Kak onpenenuTs ¢ NOMOIIBIO TPO3BOHKH HOPMAJIbHO OTKPBITYIO (ITyCK) U HOPMAJIBHO
3aKPBITYIO (CTOM) KHOTIKU?

B. Kakue KOHTaKThl KOHTaKTOpa SABJISIFOTCS cHiIoBbIMU? Kakuie KOHTaKThl KOHTAaKTOpa
SIBJIIFOTCS BBIBOJAMHM KAaTYILIKH?

r. JIns dero nyxHo TemnoBoe pene? ['ie HaxoAUTCs €ro HOPMajbHO 3aKPBITHIA KOHTAKT JUIS
LeNu ynpaBiieHus?

1. KakoB npuHImm paboTel cXeMbl?

e. UeM MO>KHO 3aMEHUTH MPEJOXPAHUTEIH Ha cXxeme?

®opma npeacTaBJieHUs pe3yJbTaTa:
Ortyer 1o paboTe TOJKEH COEePIKATh:
a) HaUMEHOBaHMe PadOTHI U 11€Ib paboThI;
0) cxemy 3JIeKTPUIECKYIO;
B) OTBETHI Ha BOTIPOCHI;
€) BBIBOJBI IO padoTe.

Kputepun onenkn:
O1eHKa «OTJIMYHO» CTaBUTCS, €CJIN KCIIEPUMEHT ITPOBEACH, 00paboTaHbl pe3ysbTaThl,
BBITIOJTHEHBI BCe 3a/1aHusl, paboTa ohopMiIeHa B COOTBETCTBHH C TPEOOBAHUSAMHU.



O1eHKa «XOPOIIO» CTaBUTCS, €CIIU ObliIa IOMYIIEHBI OIIHOKK IPU MPOBEACHUU
IKCIEPUMEHTAa,00pa0b0TKE PE3yabTaTOB WU MPU 0(hOPMIICHHUN OTULTA.

OI_[CHKa «KYHAOBJICTBOPHUTCIILHO» CTABUTCH, CCIIN SKCIICPUMCHT HpOBCI[éH, MMPUBCACHO
HETOJIHOEBBINIOJIHEHUE 3aJaHUN.

OI_[CHKa CHCYHOBJICTBOPHUTCIBHO» CTABUTCH, €CJIU SKCIICPUMECHT HC IIPOBOANJICS, 3a1aHNC
HEBBITOJIHEHO.

JlaGopaTopnasi padora Ne 9
«MI3mMepeHnst AIIEKTPUUECKUX BEITUUUH
Mean:
- 3aKpENUTh TeOpeTUUecKHe 3HaHus 1o TeMe «IIpubopsl 1 METO 1Bl U3MEPEHUSY;
- cpopMupOoBaTh yMEHHE IOJIb30BAThCSl WU3MEPUTENbHBIMU TpubopamMu, 00padaThiBaTh
pe3yNbTaThl U3MEPEHUS;
- copMHUpPOBaTH YMEHUE aHATTU3UPOBATh MTOJYUEHHBIE B PE3yJbTaThl SKCIIEPUMEHTA.

Boinosnus padorty, Bel Oyaere:

YMETb:

VYal Y2 V4

MarepuajibHOoe o0ecnedeHHe: WHCTPYKIHS 1O BBHITIOJHEHUIO JlabopaTopHO paboThr Ne8,
nabopaToOpHBIC CTEHBI "DIEeKTpUYECKUE 1eTH .

3aganue: 1. BpIMoaHUTH M3MEpEHMs] TOKA, HANPSHKEHUS M MOIIHOCTH B DJIEKTPUUECKOMN LIEMH.
BrIoaHUTE N3MeEpeHns COMPOTHUBIIEHUS] METOJOM aMIIEPMETPA U BOJIBTMETPA.

ITopsinok BbINMOJTHEHHSI PA0OTHI

1. [IpounTarh KOHCTIEKT JIEKIUH TI0 TeMe «[IprOGOpbI M METOIBI U3MEPEHUSY.

1.BHuUMaTEeNnbHO MPOYUTATh MHCTPYKLHUIO, O3HAKOMUTHCA C MpubopamMu U 000pyIOBaHUEM,
OTIPEIeNIUTH 1IEHY JIeJIeHHs PUOOPOB.

CoOpartb cxeMy, MOKa3aHHYIO Ha pucyHke 8.1.
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5. Pucynok 9.1. — DnexkTpuyeckas cxema
2. I3MepuTh TOK M HANPSDKEHUE B AJICKTPUYECKON IIETTH.

3. YcraHoBuTh mnepekmoyarens SA2 B moJjoxkeHHEe 1, HCMONB3ys B KadecTBe RX KOHTposbHOE
COTPOTHBIIEHUE PAaBHOE BHYTPEHHEMY COMPOTHUBJICHHUIO aMIIepMETpa M MO TMOKa3aHHsIM MPUOOPOB
paccuutaTh RX;.



6. R, =UT (Om);

4. YcTaHOBHTH NepekiouaTesib SA2 B MOJIOKEHUE 2, UCTIONB3Ys B KauecTBe RX TO e CONpoTHUBIICHHE
U TI0 [TOKa3aHUAM IpUOOpOB paccuuTarh RX;.

5. CpaBHuth Rx1 1 RX 2 ¢ KOHTPOJIbHBIM CONIPOTHBIIEHHEM RX.

6. BBIMOIHUTH U3MEPEHNE MOIIHOCTHU B 3JICKTPUIECKOM LIETH.

7. BRIIOJHUTBE U3MEPEHNUS B 3JIEKTPUYECKOM LENHU C IOMOIIBIO MYJIbTUMETpA.

8. OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI.

®opma npeacTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeIEHHON paboTe.

Kpurtepuu onenkn:

- OILICHKa «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIM  OTYET O BBIIOJHEHUU J1A0OPATOPHON
MIPaKTUYECKONH pabOThl BBHIMOJIHEH B MOJHOM OObEME, pacdeThl BBHINOJHEHbI MPAaBUIBHO, OTBETHl Ha
BONPOCHl C(OPMYJIUPOBAHBI TOYHO U TPaMOTHO; CTYIEHT CBOOOJHO BIAJEET TEOPETUUYECKUM
MaTepuaIoM, 0e301NO0YHO PUMEHSET €ro MPH BHIIIOJHEHUH JIa0OpaTOPHON paboThI;

- OLIEHKA «XOPOII0» BBICTABISETCS CTYACHTY, €CJIM JOMYIEHbl HE3HAUNTENIbHbIE OLIMOKH B pacyeTax,
odopmIiIeHHE OTYeTa IO JIA0OPATOPHOM paboTe HE COOTBETCTBYET YCTAaHOBJIEHHBIM TpPEOOBAHUSIM,
OTBETHI Ha NOCTABJIEHHBIE BOIIPOCHI PACKPHITHI HE B TIOJJHOM 00BEME.

- OLIEHKa «Y/[OBJIETBOPHTEJbHO» BBICTABIISIECTCS CTYJEHTY, €CIIM 33aJJaHu€ BBIMOJIHEHO C «TPYObIMU»
omuOKaMu, OTYET TI0 TabopaTOpHOH padboTe opopmieH 6e3 coO0IeHNs YCTaHOBICHHBIX MTPaBHUJL.

- OLIEHKA «HeYA0BJIETBOPUTEIbHO)» BBICTABIISIETCS CTYJEHTY, €CJIU paboTa HE BBINOIHEHA.



	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
	/
	Рисунок  18.1 - Схема включения ваттметра
	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.
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