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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcsi COCTABISIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CocrtaB U coaepkaHue MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBl HA peasn3allfio
@enepanbHOTO TOCYAAPCTBEHHOTO OOpPa30BaTENBHOTO CTaHAApTa CpPEeaHEro MpoQecCHOHATBHOTO
oOpa3oBaHUsI.

Benymelt  aunakTUyeckodW — LENbl0  IPAKTMUYECKUX  3aHATHM  sBIseTcsl  (OpMHUPOBAHUE
npo(heCCHOHANBHBIX NPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH ONpEACICHHBIE JICWCTBUS,
orepanuy, HEOOXOAMMBIE B IOCIEAYIOIIEM B TMPOQPECCHOHATBHON NEATETBHOCTH) WIM Y4eOHBIX
MIPaKTUYECKUX YMEHUH (YMEHUH pelaTh 3a7auu 0 3JIEKTPOTEXHUKE), HEOOXOIMMBIX B OCIIEAYIOLIEH
y4eOHOM e TeTbHOCTH.

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

B cootBercTtBUM ¢ paboueil mporpamMmoi y4eOHOW JUCHMIUIMHBI «DJIEKTPOTEXHUKA U
AJIEKTPOHUKA» MPEAYCMOTPEHO MPOBEICHUE MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUH.

B pe3ynbpraTe uX BBINOIHEHMS], 00yJatOMUNCs JOIDKEH:

ymemb:

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

VY12 paccuuThIBaTh NapamMeTPhI AIEKTPUUECKUX LETIEH.

VYn3 mnonduparh yCTpOWCTBA SJEKTPOHHOM TEXHUKH M OOOpYIOBAaHHE C OMpPENCICHHBIMU
XapaKTEepUCTUKAMH U IapaMeTpaMHu.

Va4 cHUMaTh TOKa3aHUS U TOJB30BATHCS OSJIEKTPOHHBIMU H3MEPUTEIbHBIMU NpPUOOpaMH U
MIPUCTIOCOOIEHUSIMHU.

Va5 npoBoAMTH HMCCIENOBAaHUSA LUMPOBBIX 3NEKTPOHHBIX CHUCTEM C HCIHOJIb30BAaHHEM
CXEMOTEXHUYECKOTO MOJCIUPOBAHHUSI.

Y16 UutaTh NPOCTHIE SIEKTPUUECKUE CXEMBbI;

ConepxaHue MpPAaKTUUECKUX U J1a0OpaTOpHBIX 3aHATHH OPUEHTHPOBAHO HAa IOATOTOBKY
oOyyaromuxcs K OCBOCHUIO MNPOQPECCHOHATBHOTO MO/ IMPOrpaMMbl MOATOTOBKM  CIELMATIHCTOB
CPEIHETO 3BEHA 10 CIENUAIbHOCTH U OBIAJCHUIO HPOPECCUOHATbHOIMU KOMNEMEHUUAMU:

[IK 1.2 IIpoBOOuTh NIMAarHOCTHUKY W HWCIBITAaHUSA SJIEKTPUYECKOrO0 U 3JIEKTPOMEXAHHUYECKOTrO
000pyI0BaHUA.

IIK 1.3 OcymecTBiasiaTh OLEHKY IPOM3BOJACTBEHHO-TEXHHMYECKUX IIOKa3aTenel  paboThl
AJIEKTPUYECKOIO U 3JIEKTPOMEXAHNYECKOT0 000PYA0BaHUS.

A Tak:ke GOPMUPOBAHUIO 00UIUX KOMNEMEHYUIL.

OK 01. Beibupath criocoObl pemieHus 3a1a4 npodecCuOHaTbHON ASITEIHPHOCTH IPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcmnosnp30BaTh COBPEMEHHBIE CPE/ICTBA MIOUCKA, aHAIN3a U MHTEpPIIpeTalui UHPOpPMALIUH,
1 MHPOPMALMOHHBIE TEXHOJIOTUH /7Sl BBIIOJIHEHHUS 33124 NPO()ecCUOHAIBHON JeATeNbHOCTH;

OK 05. OcymecTBiATh yCTHYHO M NHCHMEHHYI0 KOMMYHHUKAILMIO HA TOCYJapCTBEHHOM S3bIKE
Poccuiickoit @eaeparuu ¢ yueToM 0coOOEHHOCTEH COLMATBHOTO U KyJbTYPHOTO KOHTEKCTA;

OK 07. CopeiicTBOBaTh COXPaHEHHIO OKPY)KAIOLIEH Cpenbl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUU KJIMMaTa, IPUHLUIBI OEpeKIMBOr0 MPOU3BOJCTBA, IPPEKTUBHO JEHCTBOBATH B
Ype3BbIYaiHBIX CUTYALUAX;

OK 09. ITonp3oBarbes MpoeccuoOHaIBHON JOKYMEHTAIe Ha rOCy1apcTBEHHOM M MHOCTPaHHOM
A3BIKaX.

BeimonHenune oOydaromuxcsi NpPaKTUYECKUX M/WIKM  J1a0OpaTOpHbIX pPabOT Mo ydeOHOH
JUCLUILINHE «DJIEKTPOTEXHUKA U DJIEKTPOHMKA» HAIPABJIEHO Ha!

- 0000uieHne, cuUcTeMaTH3alMio, YriayOlieHHe, 3aKkpeIuleHHe, pa3BUTHE U JeTAIU3aLMIo
MOJIyYEHHBIX TEOPETUUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW JUCUUIUINHBL;



- opMHpOBaHNE YMEHHUI MPUMEHSTD MOJy4YCHHbIC 3HAHHS HA MPAKTHKE, peau3aliio eANHCTBA
MHTEJUIEKTYAJIbHOW U IPAKTUYECKON JEATEIbHOCTH;

- opMupoOBaHKE M Pa3BUTHE YMEHUH: HAOIIO/AATh, CPABHUBAThH, COMOCTABIIATH, AaHAJM3HUPOBATD,
JenaTh BBIBOJBI M 00OOIIEHUS, CAMOCTOSITEIBHO BECTH HCCIEIOBAHUS, IMOJB30BATHCS Pa3IMYHBIMU
pueMaMy U3MEPEHUit, 0POPMIIATH pe3yIbTaThl B BUAE TaOIHII, CXeM, IpaduKOB;

- MPUOOpPETeHNE HABBIKOB pabOTHI C Pa3IMYHBIMU MPUOOpaMH, ammapaTypoi, YCTaHOBKAMH H
JIPYTrUMH TEXHUYECKUMU CPEICTBAMU JUTSI IPOBEACHUS OIBITOB;

- pa3BUTHE WHTCUICKTYAJIbHBIX YMEHHH Yy OyIymuxX CHIEHUATUCTOB: aHAJUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIPAaOOTKY MPHU pPEIICHUH MOCTaBJICHHBIX 3a7a4 MPO(ecCHOHAIFHO 3HAYNMBIX Ka4eCTB, TAKHX
KaK CaMOCTOSITeIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAsi MHUIIMATHBA.

IpakTideckue u J1abOpaTOpHbIE 3aHATHSA MPOBOSITCS B PAaMKaX COOTBETCTBYIOIIEH TEMBI, MOCIE
OCBOGHUSI JTHJIAKTHYECKUX EMHHII, KOTOpble OOECICUMBAIOT HAJIWYME 3HAHWH, HEOOXOJMMBIX I €e
BBITIOJTHEHUSL.



2 METOANYECKHUE YKA3AHUSA
Tema 1.1 JekTpuyeckoe noje U ero XapaKTepUCTUKH

IIpakTnuyeckas padora Ne 1

Pacuer 3ﬂeKTpI/I‘JCCKOI7[ eI MOCTOSAHHOI'O TOKA IMPHU MOoCJIEA0BATEC/ILHOM, ITapajajJe/JIbHOM
H CMCIIAHHOM COCAMHECHUM KOHJICHCATOPOB

Henan:
- 3aKpEINUTh 3HAHUS 110 U3yYEHHOHN TEME;
- HAYYUTh PACCUYUTHIBATH KOHJCHCATOPHYIO OaTapero.

Boinosnus padorty, Bel Oyaere:

YMETb:
-Y3. paccuuThIBaTh apaMeTpPbl JIEKTPUUECKHUX, MArHUTHBIX LIEeNeH

-Y5. coGupath NIEKTPUUYECKHE CXEMBI;
-V6. yurtath MNPUHOUITHAIIBHBIC, JICKTPUICCKUEC U MOHTAXKHBIC CXCMBbI;

MarepuajbHoe o0ecnieyeHue:
KoHcnekT nexuii, ”HCTPYKIUS K BBIIOJHEHHUIO PAKTUYECKON paboThl, paboyas TeTpab.

3ananue:

1. OnpenenuTsb OOITYI0 eMKOCTh AIEKTPUIECKOM IIETIH.

2. OHpe)IeJ'II/ITB 3apsAAbl U HAIIPAKCHUA B COOTBCTCTBUC C HMHAWMBUAYAJIBHBIM 3aJJaHUCM Ha
MPAKTUYECKYIO padoTy.

Iopsinok BbINMOJTHEHHSI PAa0OTHI:
1.IToBTOpUTH KOHCIEKT JIEKLHH MO TeME «DJIEKTPUUYECKOE MOJIE U €70 XapaKTEPUCTUKI».
2. Haueptuth cxemy. BBIABUTH CHOCOOBI COEOUHEHHUS KOHJIEHCATOPOB JJICKTPUYCCKOUN Ienu

IMOCTOSTHHOT'O TOKa.
3. BeraucnuTh 00IIyI0 €MKOCTh JICKTPUIECKOM IISTIH.
4.0npenenuTh HANPSHKEHUE U 3aps]] Ha KaXI0M KOHJICHCATOPE.
5. OcyiecTBUTh TPOBEPKY MPABUILHOCTH PEIICHUSI.

Xox padoThI:

1. TIOBTOpUTH OCHOBHBIC OMNPENCICHHS M 3aKOHBI IOCJIEIOBATEILHOTO W MapalIeIbHOTO
COCIMHEHUS KOHJICHCATOPOB.

Kpartkue Teopernueckue cBeIeHUS:

DNEeKTpUYECKUE 3apsi/ibl B LEMU MOTYT HE TOJBKO IEPEMEIAThCs MO €€ 3JIEeMEHTaM, HO Takke

HaKalllIMBaTbCA B HHUX, CO34daBas 3allaC SHCPIUH. CnocoOHOCTh IIPOBOJHHKA H OKPY)KaIOHleﬁ €ro
CpCAbl HAKAIIJIMBATD JJICKTPHUYICCKOC IIOJIC XaPAKTCPUIYCTCA SHeKTquGCKOﬁ CMKOCTBIO.
3J'IeKTpI/ILIeCKa$[ CMKOCTb — CKaJsIpHasA BCJIMYMHA, YWUCICHHO paBHas 3apiany, KOTOpLIﬁ HY>XXHO
COO6H_II/ITB MMPOBOJHUKY, 9TOOBI €0 INOTCHIHAJI UI3BMCHUJICA Ha 1B.

EMKOCTB YHUCJICHHO paBHAa OTHOMICHUIO BEJIMYUHBI DJICKTPUYCCKOTO 3apsi/ida Ha YH4aCTKE BHGKTqueCKOﬁ
LCTIN K BSIIMUMHC HAIIPAKCHUA HaA HEM.

CrocoObl coeMHEHNS KOHJEHCATOPOB:
1. IlocnenoBarensHOE COETMHEHNE KOHICHCATOPOB



Cxema 3aMmelleHMs €U C IIOCICIOBATEIbHBIM COEAMHEHHEM KOHJCHCAaTOPOB MpPEACTaBICHA Ha
pucynke 1.1.
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Pucynoxk 1.1 —Cxema nocneioBaTebHOT0 CO€AMHEHUSI KOHAEHCATOPOB
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2. [TapaiutenbHOe COeMHEHHE PE3UCTOPOB
[lpy mapayutelbHOM COENMHEHHH BCE KOHJICHCATOPHI  IMOJKIIOYAOTCS K JBYM y3JaM
SNIEKTPUYECKON Menu, T.e. BKIIOYAIOTCS Ha OJHO HampspkeHme. CxemMa 3aMemieHusl Iermd C

napajyieNIbHbIM COEAMHEHUEM PE3UCTOPOB MPEACTaBIIEHa Ha pUCYHKe 1.2
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Pucynok 1.2 - Cxema napasmiesibHOTO COeIMHEHUS KOHAEHCATOPOB

HJ’IH napajjiCJIbHOI'O COCIUHCHMUS CIIPAaBCAJIUBEI COOTHOICHUSA
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dopma npeacrasieHus pe3yJbTara:

PaboTa BbINONHAETCS B TETpaIiX Al MPAKTUYECKUX paboT, claeTcs B KOHILE 3aHATUA B Gopme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLICHKa «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM pPacyeT BBINOJHEH B IOJHOM oOBbeMe,
pemieHre OQOPMIICHO C COOMIOJICHMEM YCTaHOBJIEHHBIX TPABWI; CTYJEHT CBOOOJHO BiaJeeT
TEOPETHUECKUM MaTepuasioM, 6e301IM00YHO MPUMEHSET ero MU pelIeHNnH 3a/1a4;



- OILIGHKa «XOPOILIO» BBICTABIAETCS CTYIEHTY, €CIM IPU BBIIOJHEHUU 3aaHUsl JOIYILEHBI
HE3HAYUTENIbHBIC OIIMOKH, perIeHne o(QpOpMIICHO ¢ COOMIOICHNEM YCTaHOBJICHHBIX HMPABUI; CTYIEHT
CBOOOHO BJIaJ€ET TEOPETUUECKUM MaTepHuanoM, 6e301100YHO IPUMEHSIET €ro IpH PELICHUH 3a/1ad;

- OLICHKAa «YAOBJIETBOPHUTEC/IBbHO)» BLICTABIACTCA CTYACHTY,

€CJIM 3aJaHuC BBIIIOJIHCHO C

«rpyObIMUY» omMOKamMu, penieHre oGopmieHo 6e3 COOMIOACHUS YCTAHOBICHHBIX PaBUIL;
- OIICHKA «HeY/JA0BJIETBOPUTEIBLHO» BBICTABIISICTCS CTY/ICHTY, €CIi paboTa HEe BBHITIOJTHEHA.

2.2 Cnoco0bl COCAUMHCHUS AKTUBHBIX U MMACCUBHBIX 3JICMCHTOB 3JICKTPUYCCKHUX nenei
MOCTOAHHOI'O TOKA

I[IpakTnueckas padora 2

«Pacyer JIeKTpUYeCKHX Leneil MOCTOAHHOT0 TOKA MeTOI0M IKBHBAJIEHTHBIX
npeodpa3oBaHuin»

ean:

- 3aKpCIIUTH 3HAHUA 110 TEMC <<3J'I€KTpI/I‘I€CKI/I€ OEIH IMTOCTOAHHOTO TOKa»,

- HAy4MTh

peoOpa3oBaHU.
Brinmonnus paboty, Bei Oynere:

1 MOIITHOCTH BHCKTqueCKOﬁ OCIIN.

ANEKTPUYECKON IIENU M HAYEPTHUTH DJIEKTPUUECKYIO CXEeMY M3 TaOJIuIb 2.2.

YMETB:

pacCUUThIBATH

IPOCTYIO

OJICKTPHUYCCKYIO  IICIIb

-Y3. pacCUMTHIBaTh MAPaMETPhI JIEKTPUIECKUX, MATHUTHBIX LIETIEHN
-Y5. cobupath NIEKTPUUYECKHE CXEMBI;

-Y6. unTaTh MPUHIOUITHAIIBHBIC, JICKTPUICCKUEC U MOHTAXXHBIC CXCMBbI;

3aganue:

METOI0M

OKBUBAJICHTHBLIX

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

Ilopsinok BbINoTHEHUS Pa0OTHI:
1. B cOOTBETCTBMU C HOMEPOM BapuaHTa W3 TaONMIEI 2.1 BBIMHCATH 3HAYCHHS MapamMeTpOB

2. OnpenenuTh 00IIee COMPOTUBICHUE IICKTPUUECKOM LICTIH.
3. Onpenenuth oOIee HANPsDKEHKE, OOIIHNI TOK U OOIIYI0 MOITHOCTH DJIEKTPUUYECKOMN TIETIH.

Tabnuma 2.1 — BapuanTsl 3aaHuii K IpakTudeckon padore Ne2

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

1 2 3 4 5 6 7 8 9

1 1 10 4 4 8 5 3 U,=20B8

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




15 7 15 2 2 8 10 9 l,=24
Tabnuna 2.2— BapuaHTbl cXeM K IpakTH4ecKoi pabote Ne2
R1 R4 R2 R1 R3
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Cxema 1 Cxema 2
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Cxema 3 Cxema 4
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Re R> I | I —
[ 1 I Rs
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Ré R4
R1
D Ra
— R2
Rs .
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Cxema 5 Cxema 6

Xox padoTsI:

1. U3y4unTh KpaTKnue TEOPETUUECKHE CBEICHUS.

IlocnenoBaTrenpHBIM Ha3bIBACTCS COEIUHEHUE, IIPH KOTOPOM YEpE3 BCE PE3UCTOPHI MPOTEKAET
OIMH M TOT € TOK. CxeMa 3aMelleHMs] LEenu C IOCJIEI0BaTEIbHBIM COECJUHEHUEM PE3HCTOPOB
IIpe/ICTaBJIcHa Ha pUCYHKe 2.1.
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Pucynok 2.1- Cxema nocneoBaTeIbHOrO COSAMHEHUS PE3UCTOPOB

I[J'Ifl MOCJICA0BATCIIBHOTO COCAMHCHHNA CIIPAaBCIJIMBEI CIICAYIOIINE COOTHOIICHM A

IOBLL[ = |1 :Iz--“: In

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

Popy =Py 4P, 4Py

[Ipu mociienoBaTeILHOM COETMHEHNUHU TTPU OOPBIBE IIETIH HA JII0OOM DJIEMEHTE 1IEeTH TOK
l00m=0.

[Ipn mnapannenbHOM COEOUHEHMHM BCE PE3UCTOPHl  MOJKIIOYAIOTCS K JIBYM  y3JiaMm
AIIEKTPUYECKONW Ienu, T.€. BKJIIOYAIOTCS Ha OAHO HampspkeHue. (Cxema 3amelleHus Lenu ¢
napajuleIbHBIM COEIMHEHUEM PE3UCTOPOB MPEJCTaBlIeHA HA pUCYHKE 2.2
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Pucynok 2.2- Cxema napajiienbHOTO COeTUHEHHS PE3UCTOPOB
JInst mapanienbHOro COeAUHEHUs CIPaBEUIMBBI CIEAYIOIINE COOTHOLLICHHUS

Uosw =U,=U,..=U,,

logw =1y 41504

n!
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[Tpu mapamieabHOM COCTMHEHUH CYyMMUPYIOTCS poBoauMocTh. [Ipu oOpeiBe menu Ha 1r000oM
JJIEMEHTE TOK 4Y€pe3 OCTAJIBbHBIE PE3UCTOPBI HE MU3MEHMTCS. lIpy KOPOTKOM 3aMBIKAHMM Ha OJHOM
3JIEMEHTE, TOK 4epe3 OCTaJbHbIE MIEMEHTHI OyleT paBeH HYII0, 00lIee CONPOTUBICHNE YMEHBIIUTCS
(OyneT paBHO CONPOTHBIICHHUIO LIETTH KOPOTKOTO 3aMbIKaHHsI), @ OOMINI TOK 3HAYUTEIBHO YBEITUIHUTCS.

2. H3yunTe TmOpPSAAOK pacdyera DIEKTPUUYECKOW IeNM MOCTOSHHOIO TOKAa METOJ0M
SKBHUBAJIEHTHBIX MpeoOpa3zoBaHuil

Ha nmnpaktuke HamOosblee paclpoCTpaHEHHE MOJYYMIM  JJIEKTPUYECKHE ILEeNH ¢
KOMOMHHUPOBAaHHBIM CIIOCOOOM COEQUHEHMsI TAaCCUBHBIX 3JEMEHTOB. MeToJ  3KBUBAJIEHTHBIX
npeoOpa3oBaHUil MPUMEHSIETCS JUIsl pacueTa pekuma 3JIEKTPUYECKOM LEemd ¢ OJHUM HCTOUYHUKOM
SHEPruy U KOMOMHHMPOBAHHON (CMEIIaHHOM) CXeMOW COEIMHEHHs MACCUBHBIX AJIEMEHTOB. Meron
SKBHUBAJIEHTHBIX NpeoOpa3oBaHMM TakKe MOKHO MCIOJIb30BaTh ISl YHPOIIEHUS 4YacTU CJIOXKHOU
CXeMBbI IIpU pacuerax Apyrumu MeronaMu. CyTh METOJA 3aKIIOYAeTCs B 3aMEHE BCEX PE3UCTOPOB
OJIHUM PE3UCTOPOM C SKBUBAJIEHTHBIM COMPOTUBIICHUEM (PUCYHOK 3).
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Pucynok 3- CxeMa KOMOMHUPOBAHHOTO COEIMHEHUH PE3UCTOPOB

[Tocne mpeobpazoBanusi cxeMbl 1Mo 3akoHy OMa JUIsl MOJHOM LIETH MOKHO OIPEAeTIUTh TOK,
MPOTEKAIIUNA Yepe3 MCTOYHUK (OOmMii TOK), a 3aTeM, BEpPHYBIIUCh K HCXOJHOW CXeMe,
OTIPENICIISAIOTCS BCE TOKU M HAMPSDKCHUS B DJIEKTPUICCKOM CXeMe.

Pacuer npocTtoii srnekTpudeckoil 1enu B OOJBIIMHCTBE CIY4YaeB OCYIIECTBIISETCS MO 3aKOHAM
Owma.

3. BBIMOJHUTE pacyeT AMEKTPUIECKOM IIEMM B COOTBETCTBHE C HOMEPOM BapHaHTA.

®opma npexacraBjaeHusi pe3yabrara: CBOEBPEMEHHO M INPABUIIBHO BBINIOJHEHHBIE PACUETHI.
pacuet opopmIIeTCs B TETPAAU JJIs MPAKTHUECKUX padoT.

Kpurepun onenku:

«OTINYHO» - TEOPETHYECKOE M MPAKTUYECKOE COJIepKaHUEe TeMbl OCBOCHO IMOJHOCTHIO, 0e3
npo06esoB, yMeHHsI c(OPMUPOBAHbI, BCE MPETyCMOTPEHHbIE TEeMOM yueOHble 3aJJaHHs BBINOJIHEHBI,
KaueCTBO MX BBIIIOJIHEHUS OLIECHEHO BBICOKO.
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«XO0poIIoy - TEOPETUYECKOE W TMPAKTUYECKOE COACPKAHME TEMbl OCBOEHO IOJIHOCTHIO, 0e3
mpo0eioB, HEKOTOphIe yMEHHUs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC TEMOU
yueOHbIC 33aJaHUs BHIIOJTHEHBI, HEKOTOPBIC BU/IBI 33JJAHHUH BBIITOJIHEHBI C OIIMOKAMHU.

«Y IOBJICTBOPUTEIHLHO» - TEOPETHYECKOE U MPAKTUYECKOE COJIEP’)KaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENhl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBbIE yMEHHUs pabOTHI ¢
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBITMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUI BBITIOJIHEHO, HEKOTOPHIC U3 BHITIOJHEHHBIX 3a/IaHUH COJICPIKAT ONITHOKH.

«HeynoBIeTBOPUTEIBHO» - TEOPETUYECKOE U MPAKTUYECKOE COJCP)KaHWE TEMbl HE OCBOCHO,
HEO0OXOIMMBbIC YMEHHS HE CHOPMHUPOBAHBI, BBITOJHEHHBIC YYeOHBIC 3aJaHUs COAEpKAT TpyobIe
OIINOKH.

2.2 Cnioco0blI coeIMHEHNsI AKTHBHBIX M MACCUBHBIX 3J1EMEHTOB YJIEKTPUYECKHX 1enei
MOCTOSIHHOT'O TOKA
IIpakTnueckas padora Ne3
«IloTeHUHAIbHAS AUATPAMMA»

Mean:

- 3aKpCIIMUTH 3HAHUA I10 I/13y‘I€HHOI>'I TEME « BaKOHBI OJICKTPHUYCCKUX ueneﬁ MMOCTOSIHHOTO TOKA,

- HAYYUTH paCCUUTBIBATh U CTPOUTH INOTCHIHUAJIBHBIC JUArpaMMBbI;

-CCbOpMI/IpOBaTI) IMOHATUA HAIPsKCHUEC W IOTCHIHAJI, a4 TaK XC MNPUHOUIIBI PaCHpCACICHUA
IIOTECHIIHUAaJ1a B BHCKTpI/I‘IeCKOﬁ OcIu.

Bbinosinus padory, Bel Oynere:

YMETh:

-V 3. paccUMTBIBaTh MapaMeTPhl JIECKTPUICCKUX, MATHUTHBIX IIETICH

-V5. cobupath IEKTPUIECKUE CXEMBI;

-Y6. unTaTh NPUHIUITHAIIBHBIE, IEKTPUYECKUE U MOHTAKHbIE CXEMBbI;

MarepuajibHoe o0ecnieyeHue:

KoHcnekT nexuii, HHCTPYKIUS K BBIIIOJHEHUIO PAKTUYECKOM paboThl, paboyast TETpab.

3ananue:

1. OnpenenuTh NOTEHIMAIBI BCEX TOUYEK JICKTPUYECKOM IIEIH.

2. IlocTpouTh MOTEHIUATIBHYIO JUArpamMmmy.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. [ToBTOPUTH KOHCIIEKT JIEKIUH MO TeMe «3aKOHBI AIEKTPUUECKUX IETel MOCTOSHHOTO TOKa.

2.Haueptuthb cxemy. O0O03HAYUTh HAa CX€Me BCE TOUYKHU C Pa3HbIM MOTEHIIUAIOM.

3.Yka3arb HanpaBieHue Toka. Paccuutars Tok.

4. OnpenenuTh MOTEHINAIBI BCEX TOYEK DIIEKTPUUECKOMN IETH.

5. IlocTpouTth NOTEHLIUATBHYIO JHArpamMmy.

Xox pabdoThI:

1. VM3yuuTh MNOHATHE TMOTEHIMANIbHAs JAMarpaMMa M aJIrOpUTM pacyera MOTEHIUAIbHON
JarpamMmBbl.

[ToTennmanpHas auarpamMma — 3TO rpaduueckoe H300pa)xkeHHe paclpeaeieHHs] MOTeHIIHaza
BJIOJIb y4YacTKa WM  3aMKHYTOTO KOHTypa JJieKTpuueckoi nenu. I[loTeHumanbHas auarpamma
CTPOUTCS B MPSIMOYTOJIbHON CUCTEME KOOPAMHAT M MPEJCTaBIIAET cOO0M 3aBHCHUMOCTH MOTEHIIMAIOB
BCEX TOYEK JIEKTPUUYECKOW L€ OT CONPOTUBIICHHUS.

[Ipu pacuere MOTEHMAJIOB CIIEAYET 3HATH:

1) Ha maccuBHOM srieMeHTe (pe3ucTope) CTpeika TOKa yKa3blBaeT HAIMPAaBJICHUE YMEHbBIIICHUS
MOTEHIMaa.

2) Ecnu HampaBiieHHe TOKa 4epe3 MaCCUBHBIN 2JIEMEHT (PE3UCTOP) COBMAAAET C HAMpaBICHUEM
o0xoa KOHTypa, TOTEHIMAN TOHMKAETCS Ha BEIWYMHY TaJCHUS HANpsDKEHUS B HEM, U
YBEIIMYMBAETCS, €CIIM HAMpaBJICHHE TOKa 4Yepe3 MACCHBHBIM DIEMEHT (Pe3UCTOP) HE COBMAJAET C
HampaBJIeHHEeM 00X0/a KOHTYypa.
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3) Crpenka DJIC yka3biBaeT HampaBjieHUE yBeauWdeHUs noteHuuana. [lpu mepexoxae udepes
uneanbHeii  uctouyHuk OJIC (r= 0) moTeHuMan CKaukoMm YyBeauuuBaeTcs Ha Benuuuny IJ]C
UCTOYHUKA, ecau HampasiieHue DJIC coBmanaeT ¢ HampaBieHHEM 00XOJa KOHTYpa M yMEHbILIAETCH,
ecnu HarpasiieHue J/1C He coBmagaer ¢ HarpaBieHHEM 00X0/1a KOHTYpa.

4) Tlpu pacuere U3MEHEHMsI MOTEHIMANIA IIpU Iepexojie yepe3 uctouHuk DJ[C ¢ BHyTpeHHUM
COIIPOTHUBJICHUEM I, HEOOXOJAUMO YYUTHIBATH MAJCHUE HANPSHKCHUS HA BHYTPEHHEM COIPOTHBIICHUH
HUCTOYHUKA, MPEJCTaBUB CXEMY 3aMEIICHHUs] HCTOYHUKA, KaK II0CJIEI0BaTEIbHOE COCIUHEHNE
UJIEaJIbHOTO UCTOYHUKA U PE3UCTOPA C COIPOTUBIIEHUEM .

ANropuT™ pacyera NOTEHUUAIbHOM AWArpaMMBbl U1 JIEKTPUYECKOM IIENH, COCTOSALIECH H3
OJIHOTO KOHTYpa:!

1. BoiOpats HampaBieHue 00X0/1a KOHTYpa (TPOU3BOJILHO).

2. Ha cxeme yka3zaThb TOYKY C HYJIEBBIM IMOTEHIIMAIOM (3a3€MJIMTh TOYKY) U BCE TOYKH C
pa3HbIMH TNOTeHIManaMu. Hymepanuio ocymiecTBiATh MO MOPAJIKY, HAYUHAs C TOUKHU C HYJIEBBIM
MOTEHIIMAJIOM [0 HaIlpaBJIEHUIO 00X0/1a KOHTYpA.

3. OnpenenuTh 3HaYCHUE U HAIIPABJICHHE TOKA B 1I€TIH 110 (OpMYyIIie

SE
-1

ZR+;r

i=1

rae M- KOJIMYECTBO UCTOUYHUKOB B KOHTYPE,
N- KOJIMYECTBO MMAaCCUBHBIX DJIEMEHTOB.

m
ZE - mpenctaBisieT cobOoi  anreOpamueckyro cymmy OJIC, mpm  pacdere KOTOpOi
j=1

yuntbiBaeTcs Hanpaiienne JJ1C uctounuka. Co 3HakoM mmoc 6epercs D/[C, HanmpaBieHre KOTOPO
COBITAJIAET C HaIpaBJieHHEeM 00X0J1a KOHTYpa, co 3HakoM MuHYC Oepetcs DJIC, HampaBieHne KOTOPOH
HE COBMAJIaeT C HaNpaBJlIeHHeM 00X0/1a KOHTYpa.

B pesynbrare pemieHus TOK MOXET MPHUHATH OTPULIATEIbHOE WU TMOJIOKUTEIbHOE 3HAYEHUE.
Ecnu Tox NMpuHSAT MOJIOKUTEIBHOE 3HAYEHHE, €ro HalpaBjeHHE COBIAJAET C HalpaBiIeHHEM 00XxoJa
TOKa, €CJIM OTPHUIIATETILHOE, €r0 HalpaBieHUE HE COBMAIAaeT C HampaBiIeHUeM 00X0/1a TOKa.

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

5. VYkazaTb TOYKM Ha KOOPAMHATHOM IUIOCKOCTH M COEAUHHUTH HMX MPSMBIMU JIMHUSMHU.
Koopaunatamu Touek SIBISIFOTCSI CyMMapHO€ CONPOTHBIIEHHWE OT TOYKH C HYJEBBIM MOTEHIMAJIOM IO
pacueTHO#l (och abcuucc) W MOTEHIMAl PAcyeTHOM TOYKHM OTHOCHUTENIHHO HYJIEBOM TOYKU (OCh
OpJIMHAT).

6. Ilo mnoTeHIUManbHOW JOUarpamMme, BO3MOXKHO, OMNPENENUTh HampsoKkeHue (pa3HoOCTh
MOTEHIIMATIOB) MEX Y JIFOOBIMH IBYMsI TOUYKAMU KOHTYpA.

2. BbINONHUTH pacueT M TOCTPOCHHE TMOTEHIMAIBHON JauarpaMmbl B COOTBETCTBHUE C
W3YYE€HHBIM aJITOPUTMOM.

dopma npeacTaBJieHus pe3yJbTara:
PaGora BbImoHsETCS B TETpaAsIX s MPAKTUYECKUX PadOT, CAAETCSA B KOHIIE 3aHATUS B (opMe
pEIIeHHOH 3a1a4H.

Kputepun onenkn:

- OLICHKa «OTJIMYHO» BBICTABISETCA CTYACHTY, €CJIM PAacyeT BBINOJHEH B IOJHOM OOBbeMe,
pemieHre OQOPMIIEHO C COOMIOJICHMEM YCTaHOBJIGHHBIX IPAaBWII; CTYAEHT CBOOOJHO BIajeeT
TEOPETHUYECKUM MaTepuasioM, 6€301IM00YHO MPUMEHSET ero MU PeLIeHNnH 33/1a4;

- OILIGHKa «XOPOIIO» BBICTABIISETCS CTYIEHTY, €CIM IPU BBIIOJHEHUU 3aJaHusl JOIYILEHBI
HE3HAUUTENIbHBIE OIIMOKH, pelIeHne o(pOpMIICHO ¢ COONIOICHMEM YCTAHOBJICHHBIX MPABUI; CTYIEHT
cBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, O€30IMO0YHO IPUMEHSIET €ro P PelIeHU! 3a/1a4;
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- OLEHKAa «YAOBJETBOPUTEJBHO» BBICTABIISICTCA CTYICHTY, €CIM 3aJaHHe BBIMOJIHEHO C
«rpyObIMHUY» omIMOKaMu, penieHre oopMieHo 6e3 COOMIOACHUS YCTAHOBICHHBIX PaBUIL;
- OIICHKA «HeY/JA0BJIeTBOPUTEILHO» BBICTABIISCTCS CTYACHTY, € paboTa HE BBHITIOJTHEHA.

Tema 2.4 Pacuer AICKTPUICCKHUX neneil MOCTOSIHHOI0 TOKA

IIpakTnueckas padora Neq
Pacuer ci10:KHOIi 2J1eKTPUYECKOl e MOCTOSHHOIO TOKA METO/I0M Y3JI0BBIX U
KOHTYPHBIX YpPaBHeHHIi

Henan:

- 3aKpeNUTh 3HAHUS 110 U3YYEHHON TeMe «3aKOHbI JIEKTPUUECKUX LIeTIeN MOCTOSHHOTO TOKay,

- HAy4YUTh PACCUUTHIBATH CJIOKHBIE 3JEKTPUUECKHUE LIENH METOJOM Y3JIOBBIX M KOHTYPHBIX
YPaBHEHUM.

Boinosnus padorty, Bel Oyaere:

YMETb:

-V 3. paccUMTHIBaTh MapaMeTPhl JIECKTPUICCKUX, MATHUTHBIX IIETICH

-Y5. cobupath JIEKTPUUYECKHE CXEMBI;

-V6. ynTaTh NPUHIIUIHAIBHBIC, YIEKTPHUYECKIE 1 MOHTAKHBIE CXEMBI;

MarepuanbHoe o0ecrieyeHme:

KoHcnekT nexnuii, HHCTPYKIUS K BBITIOJIHEHUIO IPaKTUYECKOM paboThl, paboyvast TeTpab.
3ananmue:

1. OnpenenuTh BCE TOKU B SJIEKTPUUECKON LIEMH METOJOM Y3JIOBBIX U KOHTYPHBIX YPaBHEHHIA.
2. CocraButh 0ajaHC MOIIIHOCTEH.

Iopsinok BbINOJHEHHSI PadOThHI:

1. IToBTOpUTH KOHCHEKT JICKIW 1O TEME «3aKOHBI JIEKTPUUECKHUX LIENEN MOCTOSHHOTO TOKay.
2.Haueptuth cxemy. Onpenennutb KOJTUYECTBO Y3JI0B U BETBEH B LICIIH.

3.Yka3arb HanpaBJeHHs TOKOB.

4.CocTaBUTh CHCTEMY yYpaBHEHHH 10 3akoHamM Kupxroda u pemmrs ee.

5. CoctaBuTh 0anaHc MOIIHOCTEH U CIIENaTh BHIBOJ O IMPABHJIBHOCTU PEUICHHUS.

Xox padoThI:

W3yunTh aNropuTM pacdera CIIOKHOW ODIEKTPUYECKON NENH TOCTOSHHOTO TOKa METOJO0M
Y3JIOBBIX M KOHTYPHBIX YPABHEHUH U BBIIIOJIHUTH PACYET B COOTBETCTBUE C aITOPUTMOM.

Metoa OCHOBaH Ha COCTaBJICHWW YpaBHEHHWI [0 TEPBOMY M BTOpOMYy 3akoHaMm Kupxroda.
JIOCTOMHCTBOM JIaHHOTO METO/Ia SIBJISIETCSl €T0 YHUBEPCAIbHOCTD.

AJITOpUTM pacyera METOJIOM Y3JIOBBIX M KOHTYPHBIX YpaBHEHHIA

1) [Tpon3BOJIBLHO BBIOpATh HAIPABJICHUS TOKOB BO BCEX BETBSIX DJICKTPUYECKON CXEMBI U YKa3aTh
UX Ha CXEeMe.

2) Onpenenuts konudecTBo y310B (Ny) u BetBeit (NB) B cxeme.

3) Ompenenuth KOJMYECTBO YPaBHEHUN IO MIEPBOMY M BTOpoMy 3akoHam Kupxroda.

KonudectBo ypaBHEeHuii o nepBomy 3akoHy Kupxroda onpenensiercs mo hopmyne

N;=Ny-1
KonnuectBo ypaBHeHwMid 1o BTopoMy 3akoHy Kupxroda onpenensercs mo gpopmyie
N2=NB-(Ny-1)

CYMMapHOC KOJIMYECTBO ypaBHCHI/Iﬁ JOJDKHO OBITH PpaBHO KOJIMYECTBY BETBEM (TOKOB) B CXEMC.
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4) CocTaBUTh CHUCTEMY YpaBHEHHUI 10 TEpBOMY W BTOpoMy 3akoHam Kwupxroda mms
MPOU3BOJILHO BBIOPAHHBIX Y3JI0B W KOHTypoB. HampaBnenue o0xona KOHTypa BbIOMpaercs
IIPOU3BOJIBHO.

5) Pemuthb nosryd4eHHYIO CUCTEMY ypaBHEHUH JIOOBIM MaTeMaTHYECKUM METoZoM. Pe3ynbpratom
pemieHus OyJeT onpeeIeHrne BCeX TOKOB 3JIEKTPUUECKON LIETH.

6) Ha cxeme U3MEHUTH HalpaBiIEHUsS! TOKOB, KOTOPBIE B PE3Y/IbTATE PEIICHUS CUCTEMBbI IPUHSIIH
oTpuLaTeNbHOE 3HaueHne. OTpULIaTeNbHOE 3HAaU€HNE TOBOPUT O HENIPaBUJIBHOM BbIOOpPE HaIlpaBJICHUS
TOKa B | ITyHKTE alNropurMma.

7) Bommonnuth npoepky. CocTaBUTh OajlaHC MOIIIHOCTH.

®dopma npeacTaBieHus pe3yabTara:

PaboTa BBIMONHACTCS B TETpausiX ISl MPAKTUIECKUX paboT, cAaeTcs B KOHIE 3aHATHSA B Gopme
PELICHHOM 3a1a4.

Kputepuu onenku:

- OIICHKA «OTJMYHO» BBICTABISETCS CTYACHTY, €CIIM PacyeT BBHINOJHEH B IOJHOM OOBeMe,
perieHue o¢GoOpMIEHO C COOMIOJIEHHEM YCTaHOBJEHHBIX TMPaBUJ; CTYIEHT CBOOOJHO BIIaJIeeT
TEOPETUYECKUM MaTepuaoM, 0e301I1MO00YHO MPUMEHSIET €r0 IPU PElIeHNH 3a/1ay;

- OICHKa «XO0pOoIlo0)» BBICTABJIACTCA CTYACHTY, C€CJIM IPU BBIIIOJHCHHU 3aJaHUA JOIMYIICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peIICHUC 0(1)OpMJ'IeHO C CO6J'HO)1€HI/ICM YCTAHOBJICHHBIX ITpaBUJI; CTYACHT
cBOOOJTHO BJIaJIeeT TEOPETUISCKUM MaTepHAJIOM, O€30ITMO0YHO MPUMEHSIET €r0 TIPU PEIICHUH 33134,

- OIEHKA «Y/AOBJETBOPUTEJBHO» BBICTABISICTCS CTYICHTY, €CIIM 3aJaHWE€ BBIMOJHEHO C
«rpyOBIMI» OMKUOKaMH, perieHne oGpopmMiIeHo 0e3 COOTIOICHHS YCTaHOBIICHHBIX MTPABUIT;

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

Tema 2.4 Pacuer 3J1eKTPUYECKHX LeNeldl MOCTOSIHHOT0 TOKA
IIpakTnyeckasi padora NeS
Pac4er 3/ieKTpHYECKOM e METOAOM HAJIOKECHUS.

Henan:
- 3aKpEIUTh 3HAHUS 110 U3YYECHHOH TeMe « 3aKOHBI JICKTPUUECKHX IETMel MOCTOSTHHOTO TOKay;
- HAYYUTh PACCUMUTHIBATH CJIOKHBIC AMEKTPUUCCKHUE IS METOIOM HAJIOKEHHUS.

Bbinosinus patdory, Bel Oynere:

YMETh:
-Y3. paccuuThIBaTh MapaMeTpPhl JEKTPUUECKUX, MArHUTHBIX LIENei

-V5. cobupath IEKTPUIECKUE CXEMBI;
-Y6. untaTh NPUHIUIHAIBHBIE, TEKTPUIECKIE U MOHTaKHBIE CXEMBI;

MarepuajibHOe o0ecneyeHue:

KoHcrnekT jeKiuii, HHCTPYKIIHS K BBITIOJIHEHHUIO TIPAKTHUECKOM paboThl, paboyast TeTpaib.
3amanmue:

1. OnpenenuTh BCE TOKU B JICKTPUUECKOM IETTH METOJIOM HAJIOKEHUSL.

2. CocraButh 0ajaHC MOIIIHOCTEM.

Ilopsiiok BHINOJTHEHHS PA0OTHI:

1. HOBTOpI/ITB KOHCIIEKT JICKIIHUH 10 TeEME «3aKOHBI QJICKTPUYICCKUX LIETIEH MOCTOSIHHOTO TOKa.
2.Ha‘{epTI/ITL CXEMY. OHpeI[eJ'II/ITB KOJIMYECTBO Y3JIOB U BETBEM B IIEIIH.

3.Yka3aTb HanpaBJIeHUsI TOKOB.

4.CocTaBHUTbh CUCTEMY ypaBHEHUH 1o 3akoHaM Kupxroda u pemurs ee.

5. CocraBuTh OajlaHC MOIITHOCTEH U CJIeNIaTh BBIBOJ O HPAaBUIIBHOCTH PELICHUS.
Xon paborsr:
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N3yunTh anroputm pacyera CIOKHOW HIIEKTPUYECKOW LENH IIOCTOSHHOIO TOKAa METOIOM
HAJIOKECHMS U BBIIIOJIHUTH PACYET B COOTBETCTBUE C AIITOPUTMOM.
Metol HanoXeHUs OCHOBAaH Ha IPHUHIMIIE HAJOKEHUS (CYNEpIIO3HIIMH), COIJIACHO KOTOPOMY

TOK B JIFOOOW BETBU CXEMBI PABEH alreOpanyeckoil CyMMe YaCTHYHBIX TOKOB, BOBHUKAIOUIMX B ATOM
BETBM NOJ AeHcTBHEM Kaxaoro ucrtounuka JJIC B oTaenbHOCTU. 3ajada CBOAUTCS K ONPEACICHUIO
YaCTUYHBIX TOKOB, M TIOCIEAYIOLIEr0 BBIPAKEHUS TOKOB B BETBAX MCXOJHOM CXEMBbI Kak
anreOpandeckoil CyMMBbI KOHTYPHBIX TOKOB.

Anropurm pacdyera METOA0M HAJIOKCHHSL.

1. HaueptuTh cxeMy 3JIEKTpUYECKON ILENH, OCTaBHB TOJbKO OJUH HCTOYHUK. OcCTalibHbIE
ucrtounukn OJIC 3akopaunBalOT, OCTaBMB B CXE€M€ TOJbKO HX BHYTPEHHEE CONPOTHUBICHHUE,
BKJIFOUEHHOE TOCJIEeI0BATEIbHO C UCTOYHUKOM. Ha cxeme yka3aTh HalpaBiIeHHS YAaCTHYHBIX TOKOB.
HanpaBiieHne TOKOB B cXeM€ ¢ 0JJHU UCTOYHUKOM OIpeieNsieTcs 0JHO3HAYHO.

2. MeTo10M 3KBUBAJIEHTHBIX IPEOOpa30BaHU ONIPENEIUTh 3HAUEHNE YACTUYHBIX TOKOB.

3. [loBTOpuTH NeiicTBue 1 U 2 11t BCEX UICTOYHHUKOB.

4. OmnpenenuTh TOKM B BETBSAX MCXOJHOM CXEMbl, KaK alreOpanyecKkyrd CyMMY YaCTUYHBIX
TOKOB.

dopma npeacrasiieHus pe3yJbTara:
PaGora BbImonHsETCS B TETpaAsaX sl MPaKTUYECKUX padoOT, CAAETCs B KOHIIE 3aHATUS B (opMme
PELICHHOM 3a1a4.

Kpurtepun ouenkmu:

- OLIEHKAa «OTJHYHO» BBICTABISIETCA CTYIEHTY, €CJIIM pacueT BBHIINOJHEH B TOJHOM o0OBbeMe,
pemenue o¢GopMIIEHO C COOMIOJIEHHEM YCTaHOBJIEHHBIX MPaBWJI; CTYIEHT CBOOOJHO BJIaJeeT
TEOPETUYECKUM MaTepuaioM, 0e301IMO00UHO MPUMEHSIET €r0 MPH PEelIeHUH 3a1a4;

- OILICHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY, €CJIM IPU BBIIOJHEHUU 3a/laHUsl JOIMYILEHBI
HE3HAYUTeNIbHbIE OIINOKH, pelieHue opopMIEHO C COOJIIOICHUEM YCTaHOBJIEHHBIX MPABUII; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepruaioM, 6e301HMO0YHO MIPUMEHSET €ro MPH PELIeHUH 3a/1aY;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyObIMI» OIMKUOKaMH, perieHre oGopMiIeHO 0e3 COONIIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OLICHKA «HeY10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa HEe BBINOJIHEHA.

Tema 2.4 Pacyer 3J1eKTPHYECKHX HeNeld MOCTOSIHHOTO TOKA
IIpakTnyeckasi pabora Ne6
«Pacyer 3JIeKTpHUYeCcKO# ey MOCTOSTHHOT0 TOKA METO/I0M KOHTYPHBIX TOKOBY.

ean:
- 3aKpEIUTh 3HAHUS 110 U3YYEHHOUN TeME « 3aKOHBI IEKTPUUECKHUX LENEN MOCTOSTHHOTO TOKay;
- HAYYUTh PACCUMUTHIBATDH CJIOKHBIE AIEKTPUUECKHUE [IEMTU METOI0M HaJIO0KECHHUSI.

Boinosinus padory, Bel Oyaere:

YMETB!

-¥Y3. paccuMThIBaTh apaMeTPbI JIEKTPUUECKHUX, MATHUTHBIX LIENEN

-¥Y5. coOupath 3IeKTPUUECKUE CXEMBI;

-Y6. unTaTh NPUHLIUINAIIBHBIE, JIEKTPUYECKUE U MOHTAKHBIE CXEMBI;

MarepuajibHoe obecneyeHue:

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

3amanmue:
1. OnpenenuTs BCe TOKU B AIEKTPUUECKOM IIEMH METOJIOM KOHTYPHBIX TOKOB.
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2. CocraButh 0ajnaHC MOIIIHOCTEM.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. IIoBTOpUTH KOHCIIEKT JIEKLUI IO TeME «3aKOHBI AIEKTPUUECKUX LENEH TTOCTOSTHHOTO TOKay.
2.Haueptutb cxemy. OnpeaenuTs KOJINYECTBO y3JI0B U BETBEH B LIEMH.

3.Yxa3aTh HampaBiieHHs TOKOB. OTpeaenuTh KOJIWYECTBO YPAaBHEHH IO BTOPOMY 3aKOHY
Kupxroda miast KOHTYpHBIX TOKOB. BBIOpaTh KOHTYpHI M YKa3aTh HalpaBJICHUE KOHTYPHBIX
TOKOB.

4.CocTaBHUTh CUCTEMY ypaBHEHUH 110 BTOPOMY 3akoHYy Kupxroda u pemmurs ee.

5. BBIPA3UTh JICHCTBUTEIIBHBIE TOKHU B LIEIU, Yepe3 KOHTYPHBIE.

6. CocTaBuTh OajaHC MOIIHOCTEN U ClIeNaTh BHIBOJ O IMPABUIIBHOCTH PEIICHUS.

Xoa paGoThI:

N3yunTe anroputm pacyera CIOKHOW DIIEKTPUYECKOW LEMHU IOCTOSIHHOTO TOKa METOAO0M
KOHTYPHBIX TOKOB U BBIIIOJIHUTB PacdeT B COOTBETCTBUE C aJITOPUTMOM.

KoHTypHBIM TOKOM Ha3bIBalOTCS YCIOBHbIE ((UKTHUBHBIE, HE CYIIECTBYIOLUE B pealbHOU

CX€Me€) pacyeTHbIE TOKH, KOTOPbIE MPOTEKAIOT MO0 HE3aBUCUMbBIM KOHTYpaM JIEKTPUUYECKON LIETH.

MeTtoa KOHTYpHBIX TOKOB OCHOBAH HAa COCTABJICHWH M PEIICHUU CHCTEMBI YPAaBHEHHMU TOJIBKO
Mo BTOpoMy 3akoHY Kupxroda mns KOHTYpHBIX TOKOB. KOHTYpHBIN TOK paBeH IEHCTBUTEIHLHOMY
TOKY TOM BETBH, KOTOpas MPHUHAUIEKUT TOJIBKO JaHHOMY KOHTYpYy. O003HAa4YalOT KOHTYpPHBIE TOKU
puMckuMHU nudpamu. JleHcTBUTENIbHbIE TOKH CMEXHBIX BETBEH 3JEKTPUUYECKOM IeNH, BXOISALIUX B
COCTaB HECKOJBKHX KOHTYPOB OIpEAETSIOT KaK aJredpandyeckyld CyMMY KOHTYPHBIX TOKOB
COOTBETCTBYIOIINX KOHTYPOB.

Takum 00pa3zoM, JOCTOMHCTBOM METOJAa KOHTYPHBIX TOKOB SIBJISIETCS MEHbIIEE KOJIUYECTBO
YPaBHEHMH B cUCTEME MPH OOJIBIIOM KOJIMUYECTBE Y3JI0B B AJEKTPUUECKOM LEMH.

ANTroOpUTM pacyeTa METOAOM KOHTYPHBIX TOKOB

1) IIpou3BonbHO BBIOpaTh HAINpPABIEHHS TOKOB BO BCEX BETBSX DJICKTPUYECKOH CXEMBbl U

yKa3aTh UX Ha CXEMe.

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

3) OnpenenuTh KOJIUYECTBO YpaBHEHHUH 10 BTOpoMy 3akoHam Kupxroda mo dopmyne (2.11).
BbIOpaTh KOHTYpHI U yKa3aTh HANpPaBJICHUS! KOHTYPHBIX TOKOB.

4) CocTaBUTh CUCTEMY ypaBHEHHH MO BTOpOMY 3akoHaM Kwupxroda st KOHTYPHBIX TOKOB.

Hanpasiienne 00xoa KOHTYypa BEIOUPAETCS POU3BOJIBHO.

5) PewmuTh TMOJNYy4EHHYIO CHCTEMY YpaBHEHHMH JIOOBIM MaTEMaTHYECKUM METOOM.
Pesynbratom pemienus OyneT onpeaeneHrue BceX KOHTYPHBIX TOKOB.

6) Bbipa3uTh eiCTBUTENBHBIE TOKU Yepe3 KOHTYPHBIE TOKH.

7) Ha cxeme H3MEHUTH HANpPAaBIEHUS TOKOB, KOTOPBIE B PE3ylbTaTe PELICHUS CUCTEMbI
MPUHSUIA OTpHUIATeIbHOE 3HadeHue. OTpullaTeNbHOE 3HAUY€HHWE TOBOPUT O HEMPaBUILHOM BBIOOpE
HaIpPaBJICHUs TOKA B | MyHKTE aJIrOpUTMa.

8) BemmomuuTth nposepky. CocTaBUTh OalaHC MOIITHOCTH.

dopma npeacrasieHus pe3yJbTara:

PaboTa BbINONHAETCS B TETpaisiX A MPAKTUYECKUX paboT, cAaeTcs B KOHIIE 3aHATHS B Gopme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM pPacyeT BBINOJHEH B IOJHOM oOBbeMe,
pemieHre OQOPMIICHO C COOMIOJICHUEM YCTaHOBJIGHHBIX TPABWI; CTYAEHT CBOOOJHO BiajeeT
TEOPETUYECKUM MaTepHaioM, 0€30IIHO0YHO IPUMEHSET €r0 IPHU PEIISHUH 3a/1a4;
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- OLEHKa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM TpPH BBHINOJHEHUH 3aJaHUs JOIMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, perIeHne o(QpOpMIICHO ¢ COOMIOICHNEM YCTaHOBJICHHBIX HMPABUI; CTYIEHT
CBOOOHO BJIaJi€EeT TEOPETUIECKUM MaTepHaIoM, 6e301IM00YHO IPHUMEHSIET €r0 P PELICHUH 3a/a4;

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

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

Tema 2.4 Pacuer AICKTPUYECCKHUX 1eneii NOCTOAHHOIO TOKA

IIpakTnueckas padora Ne7
«Pacuer 3JIeKTpUYECKOH LeNH MOCTOHHOI0 TOKA METO/I0M Y3JIOBBIX HATIPSIKEHUI».

ean:
- 3aKpCIIMUTH 3HAHUA T10 I/13y‘I€HHOI>'I TEME « BaKOHLI OJICKTPHUYCCKUX ueneﬁ MOCTOSIHHOTO TOKA,
- HAYYUTH PACCUUTBIBATE CJIOKHBIC SJICKTPUICCKUC LENTU METOJJ0M Y3JIOBBIX HaHpﬂﬁ(eHHﬁ.

Boinosnus padorty, Bel Oyaere:

YMETb:

-Y3. paccuuThIBaTh apaMeTpPbl JIEKTPUUECKHUX, MArHUTHBIX LIENei

-V5. cobupath IEKTPUIECKUE CXEMBI;

-Y6. unTaTh NPUHIUITHAIIBHBIE, TEKTPUYECKIUE U MOHTAXKHbIE CXEMBI;

MarepuanbHoe o0ecrieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBIIOJHEHHUIO PAKTUYECKON paboThl, paboyast TeTpab.

3ananue:

1. OnpenenuThb BCE TOKU B SJIEKTPUYECKON LIEMH METOJIOM Y3JI0BBIX HAIPSAKECHUIM.

2. CocraButh 0aaHC MOIIIHOCTEH.

Iopsinok BbINOJIHEHHSI PadOTHI:

1. IToBTOpUTH KOHCHEKT JICKIUM 1O TEME «3aKOHBI JIEKTPUUYECKHUX LIETIEN MOCTOSHHOTO TOKa».
2.Haueptuth cxemy. OnpenennuTb KOJIMYECTBO Y3JI0B U BETBEH B I[CIH.

3.YKka3arp HampaBJICHHS TOKOB (B OJHY CTOPOHY).

4.0npenenuThb y3J1I0BO€ HaPSHKEHUE.

5. OnpenenuTs TOKU B 1EMH.

6. CoctaBuTh 0ajaHC MOIIIHOCTEH U ClIeNaTh BHIBOJ O IMPABHIIBHOCTH PEIICHUS.

Xox padoThI:

N3yuuTh anropuT™m pacyeTa CIOKHOW JJICKTPHUECKOW IIeNMH TOCTOSHHOTO TOKa METOJIOM
y3JI0BBIX HAIIPSHKEHUH U BBITIOJHUTH PacyeT B COOTBETCTBHE C aJITOPUTMOM.

Metoa y3/10BOro Hamnps:keHusi (ABYX Y3JI0B) SIBJISICTCS YAaCTHBIM CIIy4aeM Memooa Y3/108biX
nomenHyuano8 W TPUMEHSETCS JJs ONpEAENeHUs] TOKOB B BETBSIX CXEMbI C JIByMS y3JIaMH
Y MPOU3BOJILHBIM YHCJIOM MapajUIe/IbHBIX BETBEH ¢ aKTUBHBIMH U ITACCUBHBIMH 3JICMEHTAMHU.

AJITOpUTM pacyeTra METOJIOM Y3JI0BOr0 HAIPSKEHHMSL.
1. Ha cxeme yka3plBaeTcsi HampaBlIeHHs TOKOB (IPOU3BOJIbHO). HampaBieHuss TOKOB JOJKHBI
OBITh OJTMHAKOBBIMU. TOYHOE HAIIPABIIEHUE TOKOB OMPEAECIUTHCS B PE3YyJIbTaTe PACYETOB.

2. ITpoBouMOCTH Ka)KI0H BETBU ONpeAenseTcss 1mo popMymne

rac K — KOTM4€eCTBO MaCCUBHBIX DJIEMEHTOB BCTBU,
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M — KOJIMYECTBO aKTHUBHEIX DJIEMEHTOB BETBHU.
3. 3HaueHue y3JI0BOTO HAMPSDKEHUS OTpeensieTcs o Gopmyre

re N — KOJIMYECTBO BETBEU DJIEKTPUUYECKOM LEIH.

[Ipu cocraBieHWU YNpaBICHUS B YHCIUTENE HEOOXOAMMO y4uThIBaTh Hampasienue DJ(C.
[Mpoussenenne IJIC u mnpoBOAUMOCTH O€peTcs CO 3HAKOM «IUTIOC», eciau HampaBienue J[C
COBIIA/Ia€T C HAIIPaBJICHUEM TOKA B BETBH, U CO 3HAKOM «MHHYC)» €CJIM HE COBIIAJIAeT.

4. Onpenenstorcss 3HAYEHUS TOKOB B BETBSAX 10 Gopmyse (2.16).

L= E-U)-g,.

Cymma DJIC sBnsiercst anreOpanyeckoil CyMMOMH, MpU OMpeNeNeHUH KOTOpPOW HEoO0X0AUMO
yuntbiBaTh HampasiaeHue DJ[C. DJIC Oepercst co 3HAKOM «IUTIOCY, ecin Hanpasienune J/1C coBmamaer
C HalpaBJIeHUEM TOKa B BETBH, M CO 3HAKOM «MHUHYC» €CJIM HE COBIA/IaET.

5. OHpeHeJ'II/ITI) IMPaBHUJIBHBIC HAIIPpaBJICHUSA TOKOB B BCTBAX. Ecmm B PE3YILTATEC PCHICHUSA TOK
IIPUHAT OTPULIATENbHOE 3HAUYCHHE, HEOOXOUMO U3MEHUTH €T0 HalpaBJICHUE.

®dopma npeacTaBiIeHus pe3yabTara:

PaGoTa BEIONTHSACTCS B TETPaIIX ISl MPAKTUIECKUX paboT, CHAETCS B KOHIIE 3aHATHS B opMe
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OIICHKA «OTJMYHO» BBICTABISICTCS CTYACHTY, €CIIM PacyeT BBIMOJHEH B IOJHOM OOBEeMe,
pemeHre OQOPMIICHO C COONIOJICHMEM YCTAaHOBIICHHBIX TIPAaBWII, CTYACGHT CBOOOJTHO BIajeeT
TEOPETHYECKIUM MaTeprualioM, 0€30IMO0YHO TIPUMEHSIET €TO MPH PEIICHUH 3a]1ay;

- OIICHKa «XOPOII0» BBICTABISICTCS CTYACHTY, €CJIM TPH BBINOJHCHUU 3aJaHUs JOIMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH, pelieHue 0QOPMIICHO ¢ COONIOJICHHEM YCTaHOBJICHHBIX MPABUII, CTYICHT
cBOOOJTHO BJIAJICET TEOPETUUCCKUM MaTepHAIIOM, O€30IIMO0YHO MPUMEHSIET €ro MPH PEIICHUH 33]1ay;

- OICHKA «Y/AOBJETBOPUTEJBHO» BBICTABISCTCS CTYICHTY, €CJIM 3aJaHuE BBINOJHEHO C
«rpyOBIMI» OIMIUOKaMH, perieHre oGopmMiIeHo 0e3 COOIFOICHHS YCTaHOBIICHHBIX ITPABUIT;

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

Tema 3.1 XapakTepuCTUKH MATHUTHOTO 1M0Jisi. MarHuTHbIE CBOMCTBA BelleCTBA

IIpakTnyeckas padora Ne 8
«PacyeT MarHUTHOM Lenm»

eas:

- 3aKpENUTh 3HAHUS 110 U3YYEHHOMY pa3leily « MarHuTHoe nosiey,

- Hay4UTh PACCUUTHIBATH MAarHUTHBIE LIEITH.

Bemmosinus patdory, Bel Oyaere:

YMETh:

-¥Y3. paccuuThIBaTh MapaMeTpbl MEKTPUUECKIX, MArHUTHBIX LIEeNei

-Y5. coOupath 3IeKTPUUECKUE CXEMBI;

-Y6. unTaTh NPUHIMINAIIBHBIE, SJIEKTPUYECKUE U MOHTAKHBIE CXEMBI;

MarepuajbHoe obecniedeHue:
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KoHcnekr naexuuii, HHCTPYKIHS K BBITIOJTHEHUIO TIPAKTHUECKOW paboThl, paboyast TeTpaib.

3amanue:

Paccunrarhs MarauTHyo Lienb (Ipsmas 3a7aqa).

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Haueptute cxemy COTjlacCHO CBOEMY BapHaHTY.

2. PaccuuTaiite ceueHue cep/ieYHUKa Y4acTKOB LIETH.

4. OnpenenuTe MArHUTHYIO UHAYKLMIO BO BCEX YUaCTKax LIEMH.

5. Onpenenure HaNpsHKEHHOCTh MAarHUTHOTO T0JI B CTAJbHBIX YYacTKaxX U HaIPSHKEHHOCTh B
BO3/IyLIIHOM 3a30pe€.

6. Onpenenure HC u TOK, B KaTyIIKe UCIOJb3ys YpaBHEHUE 3aKOHA [TOJIHOTO TOKA.

Xoa paGoThI:

W3yunth KpaTkue TEOpeTHYEeCKHe CBEACHHUS O NPUHIMIAX pacyeTa MarHUTHBIX Lened u
ITOPUTM pacyeTa. BHINOTHUTH pacueT MarHUTHOM 1I€TIH B COOTBETCTBHE C U3YUYEHHBIM aJITOPUTMOM.

B KOHCTpPYKLHIO MHOTHUX 3JIEKTPOTEXHHYECKHUX YCTPOMCTB  (RJIEKTPUUECKHX  MAILUH,
TpaHCPOPMATOPOB, IINEKTPUUECKUX ANNapPaTOB, U3MEPUTEIbHBIX IPUOOPOB U T. J.) BXOJAT Mard UTHbIE
uenu. MarHuTHON 1Enbl0 Ha3bIBA€TCAd YaCTh AJIEKTPOTEXHHYECKOTO YCTPOWCTBA, CoepiKalias
(eppoMarHuTHeIE Te€Na, B KOTOPOW NpU HAJIWYUM HaMarHUYMBAIOLIEH CHUJIbI BO3HMKAE€T MAarHUTHBIN
MOTOK U BJIOJIb KOTOPOW 3aMBIKAIOTCS JMHUM MAarHUTHOM MHAYKIUH. MarHuTHasl LIeTlb COCTOUT U3
MarHuTOIpPOBOJA (cepaeyHuka) W MCTOYHMKA HamMarHuyuBaromedl cuwibl. McTouHukamu
HaMarHUYMBAaIOLIENH CHJIbI SIBJISIFOTCSI  IOCTOSIHHBIE MAarHUTHl WJIM KaTylIKd C Tokamu. B
KOHCTPYKTUBHOM OTHOIIIEHUU MarHUTHBIE LIENU BBITIOJIHAIOT HE Pa3BETBICHHBIMU U PAa3BETBICHHBIMHU.

[Ipsimas 3amaya pacueTa MarHUTHBIX LENEH 3aKiIoYaeTcss B ONPENCNIEHUU MO 3aJaHHOMY
MarHUTHOMY MOTOKY B IIeMM HAMAarHUYMBAIOIIEN CHIIbI, HEOOXOIMMOM JUIsl CO3/IaHUS 3TOTO MOTOKA.
Ha pucynoxk 8.1 n300pakeHa Hepa3BETBICHHAs MarHUTHAS 11€11b, B KOTOPOW 3aMBIKAETCS OJTUH

U TOT K€ MAarHUTHBIA MOTOK HE BCEX yYacTKaX MarHUTONpoBojaa. Kpome OCHOBHOTO MarHMUTHOTO
MOTOKA, KOTOPBIM 3aMbIKaeTCS B MAarHUTONPOBOJE B MM MPUCYTCTBYIOT MAarHUTHbIE MOTOKU
paccestaus. [{s ynmporenust pacuet BefeTcs 6e3 yueTa MarHUTHBIX TIOTOKOB PACCESTHHUSL.
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PI/ICYHOK 8.1 —Hepa3BeTBneHHa51 MardHuTHasd 1 CIIb

ITopsinok pacuera:

A) IIpoBoAAT CpeHIOI MarHUTHYIO JIMHUIO

b) Pa30uBaroT MarHuTHYIO LIE€NIb HAa OJHOPOJHBIE YYAaCTKH C HEU3MEHHBIMH CEUEHUSMHU U
OTIpeNIeN 0T IUIOMIAb MOTIEPEYHOr0 CeUeHHsI yYacTKOB S U JUIMHBI | IO cpefiHel MarHUTHOM JIMHUU;

B) Ilo 3a1aHHOMY MarHUTHOMY MOTOKY M YK€ M3BECTHOM IUIOINAM MOMEPEYHOrO CEUEHUs S
cepAIeYHMKA HAaXOIT MarHUTHYIO MHIYKIIMIO HA KaXJIOM U3 y4acTKOB 1o ¢opmyrie (3.1).
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I'). Tlo xpuBbIM HaMarHWu4MBaHus (PUCYHOK 8.2) ISl KaXI0ro (heppoOMarHUTHOTO yd4acTKa

ONpCACIIAOT HAIMPSPKCHHOCTh MAarHUTHOT'O TIOJIA H.

DNEeKTPOTEXHHYECKAst CTallb H YYTYH
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CranpHoOe MuThHe
Pucynok 8.2- KpuBble HAMarHM4MBaHMS CTAJIN U YyT'yHa

J1) HampspkeHHOCTh TIONIST B BO3AYINIHOM 3a30pe WM HE (EPOMarHUTHOM y4acTKe
ompenesseTcs mo Gpopmyie

R
° u 125.10°

J. Tlo BTOopoMy 3akoHy Kupxroda cymma MarHUTHBIX HaNpsOKEHHH Ha OTIENbHBIX Y4acTKax
paBHa HCKOMOM MarHuToABwxkymiei cuine (M/C),

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

rae | — qHa MarHUTONpoOBOAa, OJICYUTAHHAS IO CpeiHEel JIMHUN 0e3 yueTa 3aKpyrJIeHUH.

dopma npeacTaBJieHus pe3yJbTara:

PaGora BeImoHsETCS B TETpaAsIX s MPAKTUYECKUX PadOT, CAAETCSA B KOHIIE 3aHATUS B (opMe
pEIIeHHOH 3a1a4H.

Kpurepum oueHku:

- OLIEHKAa «OTJHYHO» BBICTABIISCTCA CTYJICHTY, €CJIM pacueT BBHINOJHEH B TOJHOM o0OBeMme,
peuieHre OQGOPMIIEHO C COOJIIOJICHUEM YCTAaHOBJIEHHBIX MPAaBHI; CTYICHT CBOOOJHO BIIAJeeT
TEOPETUYECKUM MaTepuaoM, 0€30IIHO0YHO MPUMEHSIET €r0 MPH PEIIeHUH 3a1a4;

- OLIEHKAa «XOPOII0)» BBICTABJISAETCS CTYACHTY, €CIM NPU BBINOJHEHUU 3aJaHUS JTOMYIIEHBI
HE3HAYUTENbHbIE OIINOKH, pelieHrne opopMIIEHO ¢ COONIOIEHHEM YCTAaHOBIEHHBIX MPABHII; CTYACHT
CBOOOJHO BJaJICET TEOPETUUECKUM MaTepraioM, 6e301HO0YHO MPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIIEHKa «yd0BJETBOPHMTEJIbHO» BBICTABISAETCS CTYACHTY, €CIU 3a/JlaHh€ BBINOJHEHO C
«TpyOBIMI» OITMOKaMH, perieHue oopmiieHo 6e3 CoOMI0AeHNS YCTAaHOBIEHHBIX MPABUIT;

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABISIETCS CTYJCHTY, €CITU padoTa He BHITMIOJIHEHA.
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Tema 4.3 O0mumii ciryyaii Hepa3BeTBJIEHHOI LeNU MEPEeMEHHOr0 TOKa

IIpakTnueckas padora Ne9
Pacuér 3s1ekTpHYecKoil enu nepeMeHHOr0 TOKAa ¢ Moc/1e10BaTeIbHbIM COeJMHEHHEeM
3JIEMEHTOB.

Henan:

- 3aKpENUTh 3HaHUA 110 U3ydyeHHOU Teme «OO0muii ciyyail Hepa3BeTBIEHHON LIENU IEPEMEHHOTO
TOKay,

- HAYYUTh PACCUMUTHIBATH PA3BETBIEHHBIC dJIEKTPUUECKUE LIEITH IIEPEMEHHOTO TOKA.

Boinosnus padorty, Bel Oyaere:

YMETb:

-Y3. paccuuThIBaTh NapaMeTpPhl AIEKTPUUECKUX, MATHUTHBIX LIeTel

-Y5. cobupath JIEKTPUUYECKHE CXEMBI;

-Y6. unTaTh NPUHIUIHAIIBHBIE, TEKTPUUECKUE U MOHTAKHBIE CXEMBI;

MarepuajbHoe obecrnieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.

3ananmue:

1. Onpenenuth B COOTBETCTBHE C 3aJaHMEM TOKM U HAaNpPsDKEHUS B AJIEKTPUUYECKOM Ienu
CUMBOJINYECKUM METOJIOM.

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

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. IloBTopuTh KOHCHEKT JeKIuiA 1o TeMamM «OCHOBHBIE CBEJIEHUS O CHHYCOWJIAJTbHOM
AIIEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBICHHON JJIEKTPUYECKOM LENu MEepeMEHHOro TOoKay,
«O0muit cayvail Hepa3BETBICHHOMN IIEMU TIEPEMEHHOTO TOKAY .

2.HauepTtuTe 3ME€KTPUUECKYIO CXEMY U YKaKUTE BCE TOKU U HAMPSKEHUSI.

3.B cootBeTcTBHE € 3aJTaHUEM ONPENIEIUTE TOK U BCe TpeOyeMble HANPSKEHUS B DJIEKTPUUECKON
LeMH.

4 TlocTpoiiTe B MacmTabe BEKTOPHYIO TUATPAMMY.

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

®dopma npeacTaBiIeHUs pe3yJabTara:
PaGoTa BEIMOTHSACTCS B TETpausAX JJIsl MPAKTHUECKUX pabOT, CAACTCS B KOHIIE 3aHATHS B (opMe
pEIICHHOH 3a/1a4H.

Kpurepum oueHku:

- OLIEHKAa «OTJHYHO» BBICTABISECTCA CTYJICHTY, €CJIM pacueT BBHINOJHEH B TOJHOM o0OBeMme,
peuieHre OQOPMIIEHO C COONMIOJCHHEM YCTAaHOBJIEHHBIX MPaBHI; CTYIACHT CBOOOJIHO BIafeeT
TEOPETUYECKUM MaTepUaIoM, 0€30IIMO0YHO MPUMEHSIET €T0 MPH PEIICHUH 3a/a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBINOJHEHUU 3a/laHUSl JOMYILEHBI
HE3HAYUTENIbHbIE OLINOKH, perieHue opopMICHO C COOIOICHUEM YCTaHOBICHHBIX MPABHIL; CTYICHT
CBOOOHO BJaJIe€T TEOPETHUECKUM MaTepHUaIoM, 6e301MMO0YHO MPUMEHSET ero Npy pelieHUH 3a/1a4;

- OIIEHKa «yd0BJETBOPHMTEJIbHO» BBICTABISAETCS CTYACHTY, €CIU 3a/JlaHh€ BBINOJHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 COOMI0IeHNS YCTaHOBICHHBIX MTPaBUT,

- OIIEHKA «HEeYA0BJIETBOPUTEIbHOY» BHICTABIISIETCS CTYJCHTY, €CITH paboTa HE BBIMOIHEHA.

Tema 4.4 Pacuer 2JIeKTPHYECKHX Leneil IepeMeHHOro0 TOKa
IIpakTnyeckas padora Ne 10
Pacuer pa3sBeTBJICHHBIX JJIEKTPHUYECKHX LieNeil MepeMeHHOr0 TOKa ¢ MOMOIIbI0 BEKTOPHBIX

AUATPaMM.
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ean:
- 3aKpCIUTh 3HAHUA 110 I/I3y‘-IeHHOI71 TEMEC
- HAYYUTh PACCUUTHIBATD € FICKTPUUECKUE IIENU IEPEMEHHOT0 TOKa METOIOM ITPOBOJIUMOCTH.

Boinosnus padorty, Bel Oyaere:

YMETh:

- pacCcUMTHIBAThH MApaMETPhI AEKTPUUECKUX, MATHUTHBIX 1ETICH;

- YUTATh MPUHIUNUAATIBHBIE, YJIEKTPUUECKUE U MOHTAKHBIE CXEMBI.

MarepuajibHoe obecrnieyeHue:

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

3aganue:

1. OnpenenuTs B COOTBETCTBUE C 3aJJaHUEM TOKH M HAIIPSDKEHHS B DJIEKTPUUECKON TIETIH.

2. OnpenenuTh aKTUBHYIO, PEAaKTUBHYIO U TIOJHYIO MOIIHOCTH JICKTPHUYECKOH IIETIH.

IMopsinok BbINOJTHEHHSI PadOThI:

1. IloBropuTh KOHCHEKT JEKIUHA 10 TemaM «OCHOBHBIE CBEACHHS O CHHYCOUJAITHHOM
INEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBICHHOM JJICKTPUYECKON IEMH TMEPEMEHHOTO TOKay,
«OO0mmit cyvail Hepa3BeTBICHHON MM IEPEMEHHOTO TOKa.

2. HauepTuTe 3JIEKTPUUECKYIO CXEMY M YKOKUTE BCE TOKU U HAIIPSDKCHHUS.

3. B cooTrBercTBHE C 3ajaHWEM ONpENCTUTE TOKH W BCe TpeOyeMble HampsOKEHHS B
AIEKTPUYECKOH LIETH.

4 TlocTpoiiTe B MacmTabe BEKTOPHYIO TUATPAMMY.

5.0mnpenenuTe akTUBHYIO, PEAKTUBHYIO M TIOJIHYIO MOIITHOCTH SJIEKTPUYECKO U TIETTH.

dopma npeacTaBjieHus pe3yJabTara:

PaboTa BeIMOTHSIETCS B TETPAAAX IS MPAKTHYECKUX padOT, CAACTCS B KOHIIE 3aHATHS B (popme
pELIECHHOM 3a1a4H.

Kpurepun oueHku:

- OLIEHKAa «OTJHUYHO» BBICTABISIECTCA CTYIEHTY, €CJIM pacueT BBHIINOJHEH B TOJHOM o0OBeMe,
pemenue o¢GOpPMIEHO C COOJIOJIEHHEM YCTAaHOBJIEHHBIX TMPaBWI; CTYACHT CBOOOJTHO BJazieeT
TEOPETUYECKUM MaTepuaioM, 0e301IMO00UHO MPUMEHSIET €r0 MPH PEelIeHUH 3a1a4;

- OLIEHKA «XOPOILI0» BBICTABJISAETCA CTYACHTY, €CIW IMPU BBINOJHEHUU 3aJaHUS JTOMYIICHBI
HE3HAYUTENIbHbIC OLIMOKH, pelieHrue opOopMIEHO ¢ COONIOIGHUEM YCTaHOBJIEHHBIX MPABWII; CTYACHT
CBOOOHO BJaJIeET TEOPETUUECKUM MaTepuaioM, 6e301HMO0YHO MIPUMEHSET €ro NPy PEelIeHUH 3a/1aY;

- OLEHKa «yAOBJETBOPHMTEJIbHO» BBICTABISACTCS CTYACHTY, €CIM 3a/JlaHh€ BBIIOJHEHO C
«rpyObIMI» OMKUOKaMH, penieHre opopmiIeHo 6e3 COOIIOICHUST YCTAaHOBJICHHBIX ITPABUIT;

- OLICHKA «HEeY10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa HEe BBINOJIHEHA.

Tema 4.4 Pacyer 3J1eKTPHYECKHX HeNel NepeMeHHOr0 TOKa
IIpakTnyeckas padora Ne 11
«Pacuér 3neKkTpu4ecKoi Henu NepeMEeHHOro TOKa METOI0M ITPOBOIUMOCTI.

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

Bemmosinus patdory, Bel Oyaere:

YMETB!

-¥Y3. paccuuThIBaTh apaMeTpPbI JIEKTPUUECKUX, MArHUTHBIX LENEN

-Y5. coOupath 3IeKTPUUECKUE CXEMBI;

-Y6. unTaTh NPUHLIMINAIIBHBIE, JIEKTPUYECKUE U MOHTAKHBIE CXEMBI;

MarepunanbHoe obecrneyeHue:

KoHcnekT jaekuuii, MHCTPYKIMS K BBITIOJIHEHUIO MPaKTHUECKOH paboThl, paboyast TETpab.
3amanmue:
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1. OnpenenuTs B COOTBETCTBUE C 33JJaHUEM TOKH U HAIIPSHKEHUS B AIEKTPUYECKOM LIETH.

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

Ilopsinok BbINOJIHEHHS PadOTHI:

1. IloBTOpUTH KOHCHEKT JieKUMid 1o TemMaM «OCHOBHBIE CBEIEHHMS O CHHYCOUIAIBHOM
JIEKTPUYECKOM  TOKe», «PacdyeT Hepa3BETBIEHHOM 3JIEKTPUUYECKON LIENU IIEPEMEHHOTO TOKay,
«O061mumii caydail Hepa3BETBIEHHON LIENH IEPEMEHHOTO TOKa.

2. HauepTuTte 3J1EKTPUUYECKYIO CXEMY U YKAXKUTE BCE TOKU U HAINIPSHKEHUS.

3. B cooTBercTBHE C 3aJaHMEM OIpENENUTE TOK M BCe TpeOyeMble HampsHKCHUS B
AIIEKTPUYECKON L€ METOIOM ITPOBOJUMOCTH.

4.IloctpoiiTe B MaciiTabe BEKTOPHYIO JHarpammy.

5.0mnpenenuTe akTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOLUTHOCTH 3JIEKTPUUECKOM IIETH.

dopma npeacrasiieHus pe3yJbTara:

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

Xoa paGoThI:

Jlia pacyera pa3BETBJICHHBIX JIEKTPUUECKUX LENed NMEepeMEHHOr0 TOKa MPUMEHSETCS METO]
npoBoaumoctu. [IpoBoaumocts wu3Mmepsiercs B Cumencax (CMm) W sBISETCS BEITUYUHOM
MIPOTUBOMOJIOKHOM CONIPOTUBIICHHUIO.

Ha pucynke npencraBieHa cxema rnapajijielIbHOro COeIMHEHUS IBYX BETBEH ¢ MHIYKTHUBHOU U
€MKOCTHOMW Harpy3Kkou.

R1 R2

| 3

Pucynox 11.1 — Cxema napajuiesibHOTO COEIMHEHMS BETBEH B IIENTU NTEPEMEHHOTO TOKA

HpI/I napajijiCJbHOM COCAWMHCHUN MI'HOBCHHOC 3HA4YCHUC O6IH€FO TOKa OIIPCACIISACTCA KakK
CyMMa MI'HOBCHHBIX 3Ha4YCHHUI TOKOB ImapajlyiICJIbHbIX BETBEH.

=L+, wm |=1+1,

CrnoxxeHue CHUHYCOMIANBHBIX BEIWYMH BBHIMOJIHUM B BeKTOpHOU ¢opme (pucynok 11.1).
[TocTpoeHne BEKTOPHOI auarpamMmbl IpPU MApaUIETbHOM COCIUHEHHMM HAYMHAETCS C BEKTOpa
HaMpsHKeHUs, OOIIero I mapaieIbHbIX BETBEH.

JliiHa BEKTOPOB paBHA JCHUCTBYIOIIEMY 3HAYCHHIO CHHYCOUIaIbHO W BEIHMUMHBL, 8 YTOJl MEXIY
TOKOM M HalPSDKEHUE ONPEAEIISAETCS] BUAOM COOTBETCTBYIOLIETO DJIEMEHTA dJIEKTPUUYECKOM LIETIH.

Tok |, omepexaer HampspkeHMe Ha yrosl @1 Tok |y OoTcTaeT OT HampsDKeHHsT Ha Yroia @2,
3HavyeHus caBura (a3 onpeaesstorcs no Gopmynam.

R,

@, = arccos| —*
1 Zl
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RZ
¢, = arccos| 2

2

JleiicTByrOIIME 3HAYCHUSI TOKOB (JITTMHBI BEKTOPOB) OIPEIENIAIOTCS M0 3aKkoHy OMa

| =—=___ =

1 )
2 2

Zl +)(Cl

’ Z, - R2+XE2 1

2

Pucynox 11.2 -BekropHas auarpamma Jyisi 3JIEKTPUUYECKOU LENU MEPEMEHHOTO TOKa C
MOCJIEIOBATEbHBIM COEIMHEHNUEM BETBEH

Toxu B BeTBsiX |1 1 |2 MOXKHO Pa3noXUTh MO IBYM COCTABJISIONINM (AKTUBHOM U PEAKTUBHOM).

= Ila

|

+Ilp
+I2p

N

AxTuBHas CoCTaBAOImas TOKa COBIIAJACT C HAIIPSAKCHHUEM I10 (1)8.36 H OnpCACACTCA U3

BEKTOPHOU JarpamMmbl

rae g — akTMBHas MPOBOAUMOCTH BETBHU, ONIPECACIIACTCS KaK OTHOIICHNUE aKTUBHOI'O COTIPOTUBIICHUSA

BCTBU K KBaJApaTy IMOJHOTO COIIPOTUBJICHHU BETBU.
R

gi:__izr

ZI
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PeakTuanasi cocTaBisitoniasi TOka ornepexaet (B ey ¢ eMKOCTHOM Harpy3Koi) win orcraer ( B
LIENU C UHYKTUBHOM Harpys3koi) oT HampsbkeHus Ha 90° u onpenensieTcst U3 BEKTOPHOM JuarpamMmmbl

. U X
I, =1,-sing=—-"-<=U-b ,
1p 1 1 Z1 Zl
. U X
|2p=|2-SIn(p2=Z—- ZL2 =U-b,,
2 2

rac b — akTuBHAs MMPOBOAMMOCTDL BETBHU, OIIPCACIIACTCA KaK OTHOIICHUC aKTUBHOI'O COIMMPOTUBJIICHUA
BCTBU K KBaJApaTy IMOJHOTO COIIPOTUBJICHHA BETBU.

Xi
bi =? ’

OOt TOK MOXKHO Pa3IokKHUTh Ha JBE COCTABIISIIOIINE (AKTUBHYIO U PEAKTUBHYIO).
AXTUBHas COCTaBIISIIOIIAsE OOIEro TOKa ONPEENIeTCs U3 BEKTOPHOU JrarpaMMbl

Iu = |1a+|la =U 'gl+U g2:U '(gl+gz):U 'ggﬁm ’

/1€ Joou-00I11ast aKTUBHASI TPOBOIUMOCTD MapauIeIbHBIX BETBEH, ONpeeNsIeTcs Kak CyMMa aKTUBHBIX
MIPOBOIMMOCTEN N MapaJIJIEIbHBIX BETBEH.

goﬁu; = Z gi
i=1

PeakTuBHas cocTaBisronias 00IIero Toka OMpeaessieTCs] U3 BEKTOPHOH AruarpaMMBbl

|, =1, +1,, =—U-b+U-b,=U (b, +b,)=U -b

p obw !

rac boﬁm-06ﬂlaﬂ PE€aKTHBHAA ITPOBOANMOCTE IIapaJlJICIbHBIX BeTBeﬁ, OIIPCACIIACTCA KaK CyMMa
PCAKTHBHBIX HpOBO,I[HMOCTCﬁ N napaJICJaIbHbIX BETBEH.

bo6u4 = Z:]_: bi

[Tpu pacuere oOmIEH PEaKTHBHON MPOBOAMMOCTH HEOOXOAMMO MOMHHTB, 4YTO €MKOCTHAs
POBOAMMOCTh Oepercss C NPOTHBOIOJIOKHBIM 3HAaKOM («-») 1O OTHOUICHHIO K WHIYKTUBHOW
npoBoauMocTH. Eciu o0miasi mpoBOANMOCTh OTPHLIATEIBHO, 3TO TOBOPUT O EMKOCTHOM XapakTepe
ANEKTPUYUKOH LIETH.

JleficTByrolee 3HauUeHHE OOIIEro TOKa OMpeeNseTcs U3 Te€OMETPUH BEKTOPHOM IuarpaMMel
o Teopeme [ucgaropa.

I :\flza + I2p :\/(U 'goam)z"'(u 'boﬁm)z =U '\,goﬁmz_'_boﬁmz =U " Yoty

rac y06m-o6ma51 MMPpOBOAUMOCTD IMapaAJICITIbHBIX BETBEH
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Takum 00pa3oM, pacyeT pa3BETBICHHOW AJIEKTPUUYECKOW LENMH MEPEeMEHHOTO TOKa METOJIOM
MMpOoBOAMMOCTU CBOAUTHCA K OIIPCACIICHUIO 06H_[el71 MMpOBOAMMOCTHU MapPAJUICIIBbHBIX BeTBeﬁ, u
OTIPENIEIICHUIO 00IIEero Toka/

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM PacyeT BBHIOJHEH B IOJHOM OOBEMe,
pemieHre OQOPMIICHO C COONIOICHHMEM YCTAaHOBIICHHBIX TIPAaBWII, CTYACGHT CBOOOJHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0€301I1MO00UHO IPUMEHSIET €r0 IIPU PEIICHUH 3a/a4;

- OLCHKa «XO0pOoII0» BBICTABJIACTCA CTYACHTY, CCJIM IIPU BBINIOJHCHUM 3aJaHUS AJOIMYUICHBI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peuicHuc O(bOpMJ'IeHO C CO6J'IIO]ICHI/ICM YCTAHOBJICHHBIX IpaBUJI; CTYACHT
cBOOOJTHO BJIAJIEET TEOPETUIECCKUM MaTepPHaioM, O€30IMO0YHO MPUMEHSET €r0 NIPU PEIIeHUH 3a/1a4;

- OIEHKAa «YAOBJETBOPUTEJBHO» BBICTABISICTCS CTYICHTY, €CIHM 3aJaHWe BBIMOJHEHO C
«rpyOBIMI» OIIMOKaMH, perieHrne oPopMiIeHO 0e3 COOIIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OIICHKA «HEeY/JA0BJIeTBOPUTEIBLHO» BBICTABIISICTCS CTY/ICHTY, €CIi paboTa He BBITIOJHEHA.

Tema 4.5 CuMBoOJIMUYECKHUIT MeTO/I pacueTa 1emnei nepeMeHHoro Toka
IIpakTuyeckas padora 12
«Pacyer 3JIeKTpUYecKOii Lienyu NepeMeHHOro TOKa CUMBOJIUYECKUM MeTOA0OM).
Hean:
- 3aKpENUTh 3HAHUA N0 M3Y4eHHOUN TeMe « CHMBOJIMYECKUI METOJI pacyeTa Lernel NepeMeHHOTo
TOKa»,
- HAYYUTh PACCUUTHIBATH HEPA3BETBJICHHbIE JIEKTPHUUECKUE [IENU IEPEMEHHOTO TOKA.

Bbinosinus patdory, Bel Oynere:

YMETb:

-¥Y3. paccuMThIBaTh MapAMETPbI IEKTPUUECKUX, MATHUTHBIX IETIEH

-V5. cobupath IEKTPUIECKUE CXEMBI;

-Y6. unTaTh NPUHIUITHAIIBHBIE, SIEKTPUIECKUE U MOHTAKHbIE CXEMBbI;

MarepuajibHoe o0ecnieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBHITIOJHEHHUIO IPAKTHUECKON paboThl, paboyas TeTpaib.

3aganue:
1. OnpenenuTs B COOTBETCTBHUE C 3aJaHUEM TOKH M HAIIPSDKCHHS B DJICKTPUUECKOU TICTIH.
2. OnpenenuTh aKTUBHYIO, PEAKTUBHYIO H MOJHYIO MOIIHOCTH JICKTPHYECKOM IIETIH.

ITopsinok BbINOJIHEHUs PadOTHI:

1. IloBTOpUTh KOHCHEKT JeKUMHA 1O TemaM «OCHOBHBIE CBEICHHMS O CHHYCOUIAIBHOM
JNIEKTPUYECKOM  TOKe», «Pacuer Hepa3BETBIEHHOW 3JEKTPUYECKON Lenu HNEepeMEHHOTo TOKay,
«O6uwmil cioydail Hepa3BETBIEHHOW LENM NEPEMEHHOIo TOoKa», «CHMBOJIMYECKHI METOJ]l pacdera
Lenei nepeMeHHOro TOKay.

2. HauepTuTte 3J1EKTPHUUECKYIO CXEMY U YKaKUTE BCE TOKU U HAIPSKEHMS.

3. B cooTBercTBHE ¢ 3aJaHUEM OIpeNeNUTe TOK M Bce TpedyeMble HampsiKeHUs B
IEKTPUYECKON LIEMTU CUMBOJIMYECKHM METOAOM.

4.TloctpoiiTe B MaciiTabe BEKTOPHYIO AUarpammy.

5.0npenenuTe akTUBHYIO, PEAaKTUBHYIO U TMOJIHYIO MOLTHOCTH JIEKTPUUYECKOHN IIETIH.

Xoa pa0doThi:

[Tpumep 6. OmpenenuTb TOKM B LIENM MEPEMEHHOro Toka (pUCyHOK 12.1) cuMBOIMYECKHM
MeTo10M. [IoCTpOUTh BEKTOPHYIO JUarpammy.
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Pucynok 12.1- Cxema a5 pacuera 3J1eKTpUUYKOH LIETIH IEPEMEHHOTO TOKa CHUMBOJIMYECKUM
METOJIOM

Hano: R1=50M; Ry;=30Mm; R3=150mMm; f=50I'1 ; L,=10MI'"; C1=300Mkd; L,;=20MmIH;
U=100B (neiicTByroiee 3Ha4eHUE HAIPSHKEHUS TUTAHMS).
Haiitu: |1, |2, |3, |4, P,Q,S-?

Pemenue:

1. OnpenensfeTcsI yriioBas 4aCToTa U UHAYKTUBHBIC U €MKOCTHBIC COIIPOTUBJICHHSA IMACCUBHBIX
AJIEMEHTOB JIEKTPUYECKON LEIH.

w=2-7-f=2.314-50=314c™,
X,=w-L, =314-20-10" =6.280m,
X,=w-L,=314-10-10"° =3.140m,

1 1

X = =
‘" ®-C 314-300-10°°

=10.610m

2. OHpe,Z[eJ'If[IOTCSI KOMIIJIICKCHBIC COITPOTHUBIICHUC 1<a>1<z[0171 BCTBU SHCKTpH‘IeCKOfI OeIu.
Zi=j-X,=j628=628¢"
Z,=R =5=5-¢°,
Zy=R,—j-X¢ =3--10.61=11.03-¢ 77,

24 =R, +j- X, =15+ j-3.14 =15.325 . ¢ 11182

3. CxemMa COCTOHUT U3 YCTBIPEX BETBEH. BTOpaﬂ TPCTbA M YCTBECPTAA BCTBH BKJIIOYCHBLI
apaJiieJIbHO.

OHpeI[eJ'II/IM KOMIIJICKCHOC 06mee COIIPOTUBJICHUEC TPEX MMAPAJIJICIIbHO BKIIFOYCHHBIX BETBE.
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1 1 1 1 1 1 1

Z// Z, 23 7. 5. 11.03-¢7174?2  15.325.118%

=0.2-¢!° +0.0906 - "*?? +0.0652 - ¢ "% = 0.2 +0.0246 + j-0.0872 +0.0638 — j-0.01366 =
=0.2884 + j-0.0738 = 0.2977 - 43¢

1

= Qg7 o = 336" e 1% =3.255 - j-0.8333

Zu

4. HepBaﬂ BCTBb BKIIIOYCHA ITOCJICAOBATCIIBHO K TPEM IapalJICJIbHO BKIIFOUCHHBIM BCTBAM.
Ornpenensiercs KOMIUIEKCHOE 00IIIee COMPOTUBICHUE BCEH CXEMBI.

Zosy =Z1+Zy = j-6.28+3.255 — j-0.8333 = 3.255 + j -5.44 = 6.345 - ¢ 1912

5. OmnpenensieTcst TOK EPBOM BETBU.

u 100 - ¢
T 6.345 . 015913

=15.76 - ¢ 1%°1% = 8,085 — j-13.53

l1=—
Z o5y

6. OnpenensieTca HaNPsKEHUE Ha MapaJUIeTbHbIX BETBSIX.

Uy =112y =15.76-¢15%1%.3.36. ¢ 1143 =52 95. ¢ 1734% _15 04— j.50.77
7 . OnpenaensieTcsi TOK NapajuiebHbIX BETBEH

: ' _-i73496 _
1o = =% =10.59-¢71"*** =301~ j-10.15,
Z> €

) ' . ,—73496 )
Is = ﬁ - % =4.8.¢%" =48-j-0.0606
Zs Us-e

U 05 . o 17349 _ _
4 = —// = % = 3455 . e_J85/32 = 0282 - J . 344
Z4 . - e

8 Ycnosue IIPOBCPKU: KOMIIICKCHBIN TOK HepBOﬁ BCETBU PABCH CYMMEC KOMIIJICKCHBIX TOKOB
mapaJyiCJIbHbIX BETBEH.

li=1o+ls+14=3.01—j-10.15+4.8— j-0.0606+0.282— j-3.44=8.1116— j13.53
CpaBHI/IM C TOKOM, OIIPCACIICHHBIM B ITYHKTC 4
8.1116— j-13.53~8.085— j-13.53
Ycnosue IMPOBEPKU BBITIOJIHACTCA.

9. Onpenensiercss KOMIUIEKCHAsE MOITHOCTh
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S=U-1,=100-e/°.15.76.¢ 1513 _1576.¢i%93% _g0g 51 j.1352.8= P+ j-O

AxkTtuBHas MoutHocTh P=873.2 Bt

PeakxtuBHas momuocts Q=1264.6 BAp

[Tonnas MmomuOCTh S=1576 BA

[TocTpoeHne BEKTOPHOW JuarpaMMbl OCYILIECTBIISECTCS IO KOOPAUHATAM B KOMILJIEKCHOM
IIJIOCKOCTH.

®dopma npeacTaBieHus pe3yabTara:

Pabota BEIMONHICTCS B TETPAISIX IS MPAKTUICCKUX PadOT, CAACTCSA B KOHIIC 3aHATHS B (hopMme
PELIECHHOM 3a1a4M.

Kputepuu onenkmu:

- OIICHKA «OTJHYHO» BBICTABJISICTCS CTYJCHTY, €CJIM pacueT BBHITIOJHEH B TIOJHOM O0OBeMe,
perieHue o¢GOpMIEHO C COOJIOJIEHHEM YCTAHOBJIEHHBIX TMPaBWI; CTYAGHT CBOOOJTHO BJaJieeT
TEOPETUYSCKUM MaTepUAIOM, 0€30ITHMO0YHO MPUMEHSICT €T0 TIPH PEIICHUHN 3319,

- OIICHKA «XOPOIN0» BBICTABIISACTCS CTYIACHTY, ©CIM TPHU BBITOJHCHUW 3aJIaHUS JIOMYIICHBI
HE3HAYUTEIIbHBIC OIMUOKH, pereHrue 0pOPMIICHO C COOJIIO/ICHUEM YCTAaHOBIICHHBIX MPABWII, CTY/ICHT
CBOOOHO BJIAJICET TCOPETHUECKUM MaTepraIoM, 0€30IITMO0THO IPUMEHSET €ro IMPHU PEIICHUH 33]1aY;

- OIICHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBIMOJIHEHO C
«rpyOBIMI» OMKUOKaMH, perieHne oGopmieHo 0e3 COOIOICHNs YCTAaHOBICHHBIX ITPABHLIT,

- OLIEHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CJIU paboTa He BBINOJIHEHA.

Tema 5.2 Cnioco0bI coenmHenns a3 TpexgasHbIX reHePATOPOB U MPHMEMHUKOB 3J1eKTPUYeCKOi
JHEepPruu
IIpakTuyeckas padora 13
«Pacuer Tpex(da3Hoii JIeKTPUYECKOI e NMPH COeJMHEHUH MOTPeOUTEeNs «3Be310i».

Henan:

- 3aKpeNUTh 3HAHUS 10 U3y4eHHOU Teme «CrocoObl coeqrnHeHus (a3 Tpexda3sHbIX reHepaTopoB
Y IPUEMHHUKOB JIEKTPUYECKOU SHEPTUNY;

- HAYYUTh PACCUUTHIBATh TpeX(azHble 3JIEKTPUUYECKUE LENH MPU COeTUHEHUH (a3 MpUeMHUKa
3BE310M.

Bbinosinus patdory, Bel Oynere:

YMETh:

-Y3. paccuuThIBaTh apaMeTpPhI ANIEKTPUUECKUX, MATHUTHBIX LIETICH;

-Y4. cHMMaTh T[IOKa3aHHUA W TOJB30BaThCS dBJICKTPOU3MEPUTENbHBIMU MpubOpamMu U
MIPUCTIOCOOICHUSIMH;

-Y5. coOupath NIEKTPUUYECKHE CXEMBI;

-Y6. ynTaTh NPUHIUIHAIbHBIE, JIEKTPUUECKUE U MOHTAXKHBIE CXEMBI.

MarepuajibHoe ofecnieyeHue:

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

3amanmue:

1. Onpenenuthb JUHEHHBIE U (Pa3HbIe TOKH B 33JaHHOM 3JIEKTPUUYECKOH LIETIH.

2. OmpenenuTb MOIIHOCTh DIEKTPHUECKOH IETIH.

3. [locTpouTh BEKTOPHYIO AUATPAMMY.

IHopsiaok BbINOJHEHNS PA0OTHI:

1. TToBTOpUTH KOHCIIEKT JeKIui 1o TeMe «CrocoOsl coeanHenus (a3 TpexdazHbIX TeHEPATOPOB
Y IPUEMHUKOB 3JIEKTPUYECKON SHEPTUN.

2.Haueptuth cxemy. OnpeaenuTsh cXeMy coeluHeHus: (a3 MpUEeMHHUKA.

3.0npenenuTth da3Hble HAMPsHKEHUs, (a3HbIE U TUHEHHBIE TOKH.

4.TTocTpouTh B MacuiTabe BEKTOPHYIO AUATPAMMY.

5. OnpenenuTbs MOIHOCTH TpeX(a3HOU NMEKTPHUUECKOH IIeTIH.
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Xopn paborhr:

1. IByunth anroput™ pacdera Tpex(asHoi Lenu npu coequHeHnu (a3 moTpeduTens 3Be3N0n
IIPY CUMMETPUYHON Harpyske.

Harpyska Ha3bIBaeTCsi CHMMETPUYHOM, €CIIM TOKM B (ha3a paBHBI M0 AMIUIUTYJE U BEKTOPHI
TOKOB caBUHYTHI Ha 120°. Torma reoMerpuyeckas cymMMa TOKOB paBHa HYIIO U 4epe3 HYJIEBOU
IIPOBOJJHUK TOK HE ITPOTEKAET.

VYcioBueM CUMMETPUYHOM HArpy3KH SIBJISIETCSI PABEHCTBO KOMILIEKCHBIX CONPOTHBIICHUHN B
¢azax.

Ilopsanok pacyera:
A) 3anmcath (a3Hble HANpsHKCHUS B KOMIUIEKCHOU ¢opme. Hauanpayro ¢a3zy U nmpumem
paBHO# 90°.

U,=U,-e®,
UB :UB‘e*j30,
Ug =U e,

| 0 |
B) OnpenensiroTcs KOMIUIEKCHBIE cONTpOTHBIICHHS (a3 mpueMHuKa Z 4,Z5,Zc

C) Toku B dazax onpezaenstorcs no 3akoHy Oma

J1) Tox B HyJIEeBOM MPOBO/JIE B pe3yJIbTAaTEe PEUICHHS TOJDKEH ObITh paBEH HYIIIO.

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

E) HOCTpOCHI/IC BeKTopHOﬁ AuarpaMMbl OCYIICCTBIIACTCA B KOMILIEKCHOM IJIOCKOCTH.

2. 1. W3yuuth anroputMm pacueTa TpexdazHOW Leu Mpu CcOeAUMHEHUU ¢a3 MoTpeOuTeNs
3BE3/I0M MPU CUMMETPHUYHOM Harpyske 6e3 HyJIeBOro mpoBo/ia.

0 0 0
Harpy31<a SABJIACTCA HE CHMMCTpH‘IHOﬁ, €CJIM HC BBIIIOJIHACTCA YCIIOBHUC Li=12s=21Lc

Ecnu orcyrcTByeT HyIEBOM MIPOBOJ B 3TOM CIIy4ae MEXAY HEUTpaIbHOW TOYKOM MCTOYHHUKA U
HEHTpaJbHOM TOYKON MPHEMHUKAa BO3HUKAET Pa3HOCTh NOTeHHManoB Unne, KOTOpas Ha3bIBaeTcs
CMEILEHHEM HeUTpasu U orpeensercs no Gopmyie.

0 0 0 0 0 0
U, y,+Ugy,+U. y.
0 0 0 ’

YaT Vet Ve

0
LJNN=
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0 0 0
TIe V,, Vs Ve - KOMIUIEKCHBIE IPOBOJUMOCTH (a3.

Hanpsoxenue Ha daszax motpeburesst OyayT pa3sHble 1 HE OyAyT paBHBI HAPSHKEHUIO HE (azax
UCTOYHHKA U OIPESIIAIOTCS MO (hOopMyIIaM.

U; =UA _UNN’
Ué :UB _UNN’
Ué =U.-Uw

Ilopsanok pacyera:
A) 3amnucath (a3Hble HanpspKeHUs B KoMIuiekcHoW ¢opme. Hawanbhyto ¢azy Ua npumem
paBHo# 90° o Gopmynam

LJ‘A :UA .ejgoa
UB =UB _e*j30’
Ug=U,-e ™,

| 0 |
b) Onpenensitorcss KOMIUIEKCHBIE cOnTpoTUBiIeHUs Pa3 nmpueMuuka Z 4,Z g, Z c M KOMILIEKCHBIC

0 0 0
MPOBOANMOCTH (ha3 IPUEMHUKA ) ,, Vy, V- -
C) Onpenenuth CMENICHHE HEUTPAIH .
1) Onpenenuts HanpsHKEHUS Ha (a3ax MPUEMHUKA.
E) Toku B (hazax onpenensitorcs mo 3akoHy Oma.
3) Cymma TOKOB B (pa3ax paBHaA HYIIIO.

0 0 0
la+1s+1c=0

W) INocTpoeHne BEKTOPHOU ArarpaMMBbl OCYIIECTBIISETCS B KOMIUIEKCHOM IJIOCKOCTH.

3. V3yunth airopuT™ pacuera pacueT TpexdazHol Lenu Mpu coequHeHuu ¢a3 noTpeduTens
3BE€3/I0{ C HYJIEBBIM IIPOBOJIOM IIPU HECUMMETPUYHOU HaArpysKe.

90° .

| 0 |

b) Omnpenenstorcst KOMIUIEKCHBIE cONTPOTUBIIeHUs a3 npueMHuka Z4,Z5,Zc

C) Toxu B ¢a3zax onpeaensrorcs mo 3akony Oma .

1) Tox B HyneBoM mpoBoje ompenaensercs . Jlisg BblpaBHUBaHMS HAIMpsDKEHUS IIPU
HECUMMETPUYHOU HAarpy3ke U coelrHeHuu (a3 moTpeOuTens 3Be370i NPUMEHSIETCS] HYIeBOUW POBO/I,
COCIMHSIONUN HEUTPabHYI0O TOUKY MCTOYHHMKA C HEUTpaJbHON TOUKOW mpueMHuka. Torma, eciu
npeHeOpeys NaJieHueM HaMpsDKeHUS B IMHEHHBIX IPOBOIAX, HANIPsHKeHHE Ha (a3ax mpHeMHHKa OyayT
paBHBI HAMIPSHKEHUIO Ha (ha3ax UCTOYHUKA.

[opsiiok pacyera:

A) Banucath ¢a3Hble HaNPSHKEHUS B KOMIUIEKCHOU ¢opme. Hauanbnyto dazy U npumem
paBHOU

E) IlocTpoenue BEKTOPHOM quarpaMmbl OCYIIECTBISETCS B KOMIUIEKCHOM TIIOCKOCTH.

dopma npeacrasieHus pe3yJbTara:

PaboTa BbINONHAETCS B TETpaIAX sl MPAKTUYECKUX paboT, claeTcs B KOHIIE 3aHATHS B popme
PELICHHOM 3a1a4H.

Kputepun onenkn:
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- OIICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM PacyeT BBINOJHEH B IOJHOM OOBeMe,
peuieHne OQOPMIIEHO C COOJIOJEHHEM YCTAHOBJCHHBIX IIPAaBWJI; CTYAEHT CBOOOJHO BIaJceT
TEOPETUYECKUM MaTepHasioM, 6€30IIMO0YHO IPUMEHSET €ro MPH PELICHUH 3a7ay;

- OILIGHKa «XOPOILIO» BBICTABISAETCS CTYIEHTY, €CIM IPU BBIIOJHEHUU 3aaHUs JOIYILEHBI
HE3HAYUTENIbHBIC OIIUOKH, pelIeHne o(QpOpPMIICHO ¢ COOMIOICHHEM YCTaHOBJICHHBIX IMPABUI; CTYIEHT
CBOOOHO BJIaJICET TEOPETUUIECKUM MaTepHanoM, 6e301IM00YHO IPUMEHSET €ro IIPU PEeIICHNH 3a/1ay;

- OILIGHKa «yJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHH€ BBIOJIHEHO C
«rpyOpIMmUY» omHMOKamMu, penieHne o(GopMieHo 6e3 COOMIOACHNS YCTAHOBICHHBIX PABUIL

- OLICHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJEHTY, €CJIM padoTa HE BBIIOJIHEHA.

Tema 5.2 Cnioco0bI coemuenns a3 TpexgasHbIX FTeHePaATOPOB U NPHEMHHUKOB 3JIeKTPUYeCKOMH
JHepPruu
IIpakTnueckas padora 14
«Pacuer Tpexda3Hoii 3JIeKTPUYECKON el NPHU COeJMHEHNHU MOTPeOUuTeIsl «TPEyroJbHUKOM.

enan:

- 3aKpenuTh 3HaHUA 110 U3ydyeHHOU Teme «CrocoOsl coequHeHus a3 Tpexda3HbIX TeHEPaTOPOB
Y IPUEMHUKOB JIEKTPUUYECKOU SHEPTUNY;

- HAYYUTh PACCUUTHIBATh TpeX(azHble 3JIEKTPUUECKHE LENH MPU COCTUHEHUH (a3 MpUEeMHUKa
TPEYrOJILHUKOM.

Bbinosinus padory, Bel Oynere:

YMETb:

-Y3. paccuuThIBaTh MapaMeTpPbl JEKTPUUECKHUX, MATHUTHBIX LIETIEH;

-Y4. cHMMaTh T[IOKa3aHHWS W TIOJB30BAaThCS DBJIEKTPOU3MEPUTENbHBIMU MpubOpamMu H
MIPUCTIOCOOICHUSIMH;

-V5. cobupath IEKTPUIECKUE CXEMBI;

-Y6. untaTh NPUHIUIHAIIBHBIE, TEKTPUIECKIE U MOHTaKHBIE CXEMBI.

MarepuajbHoe o0ecnieyeHue:

MarepuajbHoe o0ecnieyeHue:

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

3ananmue:

1. OnpenenuTs JIMHEHHBIC U (Da3HBIC TOKU B 3aJaHHOM JICKTPUICCKOH IICTTH.

2. OnpenenuTb MOIIHOCTh DJIEKTPUUECKOM IIETIH.

3. IToCcTpOUTH BEKTOPHYIO THArpaMMy.

ITopsinok BbINOJIHEHHSI PadOThI:

1. TToBTOpUTH KOHCIEKT JeKIui 1o TeMe «CrocoObl coeannenus (a3 Tpex@azHbIX TeHepaTOPOB
Y IPUEMHHUKOB AJIEKTPUUYECKON SHEPTUI.

2.Haueptuth cxemy. OnpeaenuTsb cXeMy coeluHeHus: (a3 mprueMHHUKA.

3.0npenenuTs Ga3Hbie HAMPSLKEHUs, Ga3Hble U TMHEWHBIE TOKU.

4.IlocTpouTh B MacuiTabe BEKTOPHYIO JHarpamMmmy.

5. Onpenenutbs MOIIHOCTH TpeX(a3HOU NMEKTPUUECKOH IIeTIH.

Xox pabdoThI:

1. M3yunth anroputM pacuera pacuer Tpex¢azHoil uenu npu coeiuHeHuu (a3 norpedutens
TPEYrOJbHUKOM.

Iopsanok pacyera:

A) 3amnucarb (a3Hble HanpspkeHUs B KoMmIuiekcHOM (opme. Hauanehyto ¢a3zy Uap npumem
PaBHOU HYIIIO.

U,=U,-e",
UBC :UBC 'e7j1201
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UCA =UCA - 1%

| 0 |
b) OnpenenstiroTcs KOMIUIEKCHBIE CONTPOTUBIIEHUS (a3 npueMHuKa Z 4z,Z sc,Zca

C) Toxu B dazax onpenenstoTcs mno 3akony Oma
0
U AB
0
Zp
0
Usc
=71
Z 5c
0
|D U
C4 = 0 y
Zca

lap =

lec

J1) OnpenensitoTcs TMHENWHbIE TOKU 10 (hopMyliaMm
E) IlocTtpoenue BeKTOpHOM quarpaMmbl OCYILIECTBIISETCS B KOMIUIEKCHOM TJIOCKOCTH.

®dopma npeacTaBieHus pe3yabTara:

PaGora BbImonHsETCS B TETpaAsaX s MPaKTUYECKUX padOT, CAAeTCs B KOHIIE 3aHATUS B (opMme
PELICHHOM 3a1a4.

Kpurtepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIIM pacdeT BBHIMOJHEH B IOJHOM OOBeMe,
peuieHre OQOpPMIIEHO C COOJIIOJICHUEM YCTAHOBJIEHHBIX IMPaBWII, CTYAEHT CBOOOJHO BIAJIEET
TEOPETUYECKUM MaTepuaioM, 0e301IMO00YHO MPUMEHSIET €r0 MPH PEelIeHUH 3a1a4;

- OILICHKa «XOPOII0» BBICTABISAETCS CTYACHTY, €CIM IpPU BBIIOJHEHUU 3a/laHUsl JOIMYILEHBI
HE3HAYUTENIbHbIE OIIMOKH, pelieHue opopMIIEHO ¢ COOJIIOIEHUEM YCTaHOBJIEHHBIX MPaBUII; CTYIACHT
CBOOOHO BJaJIe€T TEOPETUUECKUM MaTepruaioM, 6e30IHMO0YHO MPUMEHSET €ro MPHU PELIeHUH 3a/1aY;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OMKUOKaMH, perieHre oGopmieHo 0e3 COOIOICHHs YCTAaHOBIICHHBIX MPABUIT,

- OLICHKA «HeY10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM padoTa He BBINOJIHEHA.

Tema 5.2 Cnoco0b1 coequHeHus (a3 Tpex(asHbIX reHepPaTOPOB M MPUEMHHUKOB YJIeKTPUYECKOMH
JHEPruu
IIpakTnyeckas padbora 15
«Pacuer Tpex(da3Hoii JIeKTPUYECKOI LN B ABAPUITHBIX PEeKMMAX))

Hean:

- 3aKpenuTh 3HAHUA [0 U3yuyeHHOU Teme «CrocoObl coeanHenus a3 Tpexda3zHbIX TeHePaTOPOB
Y IPUEMHUKOB JIEKTPUUYECKOU SHEPTUNY;

- HAYYUTh PACCUUTHIBATh TpeX(azHbIE SJEKTPUUYECKUE IENH MPU COCTUHEHUH (a3 MpUeMHUKA
3BE3/I0M UJIM TPEYTOJIbHUKOM B aBapUIHBIX PEKUMAX.

Boinosinus padory, Bel Oyaere:

YMETh:

-Y3. paccuMThIBaTh MapaMeTphl JIEKTPUUECKUX, MATHUTHBIX LIETICH;

-V4. cHMMaTh TIOKa3aHHUS W TIOJNB30BaThCS DJIEKTPOU3MEPUTENBHBIMU TpUOOpaMH U
MPUCTIOCOOTICHUSIMH;

-V5. cobuparh NEeKTPUIECKHE CXEMBI;

-Y6. ynTaTh NPUHIUIHAIbHBIE, JTEKTPUUYECKHUE U MOHTAKHBIE CXEMBI.

MarepuanbHoe o0ecriedeHne:

MarepunanbHoe o0ecriedeHne:

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

3amanmue:
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1. Onpenenutp AuHEWHBIE U (Qa3HbIC TOKA B 33AaHHOM ANIEKTPHUUYSCKOW HENH Ui 3aJaHHOTO
aBapUIHOIO PEXKUMA.

2. IlocTpouTh BEKTOPHYIO JUarpammy.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. [loBTOpHUTH KOHCTIEKT JeKIMii 10 TeMe «CrocoObl coeauHeHus a3 TpexdasHbIX TeHepaTopoB
Y IPUEMHUKOB IEKTPUUECKONU SHEPTUM.

2.HagepTtutb cxemy. Onpenenuts cxeMy COeJMHEHUs (a3 MPUEMHHUKA.

3.0npenenuth (asHble HANpsDKEHUs, GasHple W JTUHEWHBIE TOKH MPPU 33aJaHHOM aBapUitHOM
pexxume paboThlI.

4.IlocTpouTh B MaciiTabe BEKTOPHYIO AUArPAMMY.

5. Cnenatpb BbIBO/IBI 00 M3MEHEHUSIX TOKOB U HAIPSPKEHUH B aBapUMHOM pEXUME.

dopma npeacTasieHus pe3yJbTara:

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

Kputepuu onenku:

- OLIEHKAa «OTJHMYHO» BBICTABIISIETCA CTYJEHTY, €CJIM pacueT BBHINOJHEH B MOJHOM oOBeMe,
perieHue o¢GoOpMIIEHO C COOIOJIEHWEM YCTAaHOBJIEHHBIX TPAaBWI, CTYACHT CBOOOJHO BJaJCET
TEOPETUYECKUM MaTepuaioM, 0e301IMO00YHO PUMEHSIET €r0 MIPH PEIIeHNH 3a/1a4;

- OIIGHKa «XOpPOILIO» BBICTABISAETCS CTYAEHTY, €CIM IpPU BBHINOJHEHUU 3a/laHusl JOIMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, perieHue opopMIEHO C COOJIIOJIEHUEM YCTaHOBJIEHHBIX MPaBUJ; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepuaioM, 6e301HMO0YHO IPUMEHSET €ro MPH PELIeHUH 3a/1aY;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OMKUOKaMH, perieHne oGopmMieHo 0e3 COOTIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OLIEHKA «HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIU paboTa He BINOJIHEHA.

Tema 5.2 Cnioco0b1 coequHeHus (pa3 Tpex(asHbIX FeHePaTOPOB M MPUEMHHUKOB YJIEKTPUYECKOMI
JHEPruu
IIpakTnyeckasi padbora 16
«/3yyeHne oCHUIIJIOTPAMM NP ABAPUITHBIX pexkUMax B Tpexga3zHbIX Hensix»

Hean:

- 3aKpeNUTh 3HAHUS 10 U3y4eHHOU Teme «CrocoObl coenHeHus (a3 Tpexda3sHbIX reHepaTopoB
Y IPUEMHUKOB JIEKTPUUYECKOM SHEPTUNY;

- Hay4UTh aHAJIM3UPOBATh OCLUMILIOTPAMM aBApUHHBIX PEKUMOB B TpeX(a3HbIX AEKTPUUECKUX
LETISX.

Bbinosinus patdory, Bel Oynere:

YMETh:

-Y3. paccuuThIBaTh HapaMeTpPhl AIEKTPUUECKUX, MATHUTHBIX LIETICH;

-Y4. cHMMAaTh T[OKa3aHHUA W TOJB30BaThCS dBJICKTPOU3MEPUTEIbHBIMU MpubOpamMu U
MIPUCTIOCOOTICHUSIMH;

-Y5. coOupath NIEKTPUIECKHE CXEMBbI;

-Y6. unTaTh NPUHIUIHAIIBHBIE, TEKTPUYECKIE U MOHTAKHBIE CXEMBI.

MarepuajibHoe o0ecrnieueHnue:

MarepuajibHoe o0ecnieyeHue:

KoHcnekT naekuuii, MHCTPYKIMS K BBIIOJIHEHUIO MPaKTHUECKOH paboThl, paboyast TeTpab.

3aganne:

1. BBINOMHUTE aHANN3 aBapUMHBIX PEXKUMOB pabOThI B TpeX(ha3HbIX LEMsIX.

ITopsinok BbINOJIHEHUs padOTHI:

1. [loBTOpUTH KOHCTIEKT JEKIMH 1o TeMe «CrocoObl coenuHenus (a3 TpexdasHbIX reHepaTOpoOB
U TIPUEMHUKOB 3JICKTPUYECKON SHEPTUM.

2.Haueptuts cxemy.

3. OnpenenuTs poJl aBapUMHOTO peXUMa.
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4. OnpenenuTs 0 OCUMIUIOTpaMMaM 3HAa4€HUs TOKOB U HaIPsKEHUH.

4.ITocTtpouTh B MaciITabe BEKTOPHYIO AMArpaMMy IIpU aBapUHHOM PEXKUME.

5. Cnenatb BbIBO/BI 00 U3MEHEHUSIX TOKOB U HAIPSPKEHUH B aBapUMHOM PEXUME.

dopma npeacrasieHus pe3yJbTara:

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

Kpurtepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM PacdeT BBHIOJHEH B IOJHOM OOBeMe,
pemeHre OQOPMIICHO C COONIOICHHMEM YCTAaHOBIICHHBIX TIPAaBWI, CTYACGHT CBOOOJHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0e301I1MO00UHO PUMEHSIET €r0 IIPU PELICHUH 3a/1a4;

- OILIGHKa «XOpPOIIO» BBICTABISAETCS CTYIACHTY, €CIM IpPHU BBINOJHEHUU 3a/laHUsl JOIYILLEHBI
HE3HAYUTENIbHBIC OIIMOKH, pelIeHne 0QOpPMIICHO ¢ COONIOICHNEM YCTaHOBJICHHBIX NMPABUI; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepuaioM, 0e30II1MO0YHO IPUMEHSET €ro MPH PELIeHUH 3a/1a4;

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CJIM 3aJaHUE BBIMOJHEHO C
«rpyOBIMI» OIIUOKaMH, perieHrne oPopMiIeHO 0e3 COOTIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OLIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CJIM paboTa HE BHINOJIHEHA.

Tema 6.1 OcHOBBI METPOJIOTUHU
IIpakTuyeckas padora 17
«Pacuer nmorpemHocTel M3MepeHus»

Hean:
- 3aKpEINTh 3HAHUS N0 U3y4eHHOH TeMe «OCHOBBI METPOJIOTHH »;
- HAYYUTh PACCUNTHIBATH IMOIPEIIHOCTH U3MEPEHUSI.

Bbinosinus patdory, Bel Oynere:

YMETb:

-¥Y3. paccuMThIBaTh MApAMETPbI JTEKTPUUECKUX, MATHUTHBIX 1ETICH;

-Y4. cHMMaTh TIOKa3aHHUSA W TOJB30BaThCA AIIEKTPOU3MEPUTEIbHBIMU MpHOOpaMu U
MIPUCIIOCOOJICHUSMH,

-V5. cobupath IEKTPUIECKUE CXEMBI;

-Y6. untaTh NPUHIUIHAIIBHBIE, TEKTPUYECKIE U MOHTAKHBIE CXEMBbI.

MarepuajibHoe o0ecnieyeHue:

MarepuajibHoe o0ecnieyeHue:

KoHcrekT nexiuii, HHCTPYKIUS K BBIIIOJHEHUIO IPAKTUYECKOM paboThl, paboyas TeTpaib.

3aganue:

1. Pemuth 3amaum Ha OIpeAeieHHE MOTPEIIHOCTe M3MEpeHUss B COOTBETCTBUE C
WHUBUAYAJIbHBIM 3aJJaHHEM.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. [ToBTOPUTH KOHCIIEKT JeKIuil Mo TeMaMm «OCHOBHbBIE METPOJIOTUYECKHIE TTOHSATHSI.

2.IIpounTaiiTe yCIOBHUSA 3a/1a4H U COCTABbTE AAHO 33a4H.

3.PemuTh 3a7aun Ha OMpeIeICHUE MTOTPEIIHOCTEH U3MEPEHUSI.

4. OTBETUTH Ha KOHTPOJIbHBIE BOITPOCHI

Xox pabdoThI:

1. U3yuuTh KpaTKue TEOPETUUECKHUE CBEICHUS 1 POPMYIIBI ISl pacyeTa MOrPelIHOCTEH.

[TorpemrHOCT, M3MEPEHH — OTKJIOHEHHUE pe3yibTaTa M3MEPEHUs] OT MCTHHHOTO 3HAYEHUs
MU3MEPSIEMO BETMYHHBI.

Pe3ynbprar u3MepeHHs — HEKOTOPOE YHCIO, MPUHATOE IS AAHHOW (PU3UYECKOW BETUYHHBI
€IMHUII, Jarolliee KOJIMYECTBEHHYIO0 HH(OPMAIIMIO O CBOMCTBAX U3MEPSIeMO (PU3NYECKON BETUUHHEI.

HctunHOe 3HaueHHe (QU3MYECKOW BENMWYMHBI — 3HAYEHWE, WAeaIbHO OTpaKarollee B
KaueCTBEHHOM M KOJIMYECTBEHHOM OTHOIICHHSIX COOTBETCTBYIOIIEE CBOWCTBO JAHHOTO (DM3HUECKOTO
oOBeKTa.
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JleiicTBuTenbHOE  3HAueHWE  (U3MYECKOW  BEIWYMHBI —  3HAYCHHE,  OINPEACIICHHOE
IKCIIEPUMEHTAIBFHO W HACTOJILKO TPHOIIKAONIEeCs] K UCTHHHOMY, YTO MOJKET OBITh MCIOJIH30BAHO
BMECTO HETO.

[To dopme mpeacTaBIeHUs PA3INYAOT CISAYIONINE BUABI TIOTPEITHOCTEH:

1.AGcomoTHAsT TIOTPEIIHOCTh —— BEIWYMHA PaBHAs PA3HOCTH MEXIy HU3MEpPEHHBIM Ay U
JIEACTBUTEIBbHBIM Ao 3HAUCHUSIMU U3MEPSIEMOMN BEJTUYUHBI.

AA = A — Ao
2. OTHOCHUTENbHAS TIOTPEIIHOCTD
AA
p=——:-100
AO
3.IlpuBeneHHas MOrpemIHOCTb
AA
V= -100,

MAX
r71€ Ayax- IPEEN U3MEPEHUS CPEICTBA U3MEPEHHUSL.

[IpuBeneHHass MOTrPEMIHOCTh Ui OOJIBIIMHCTBA JJIEKTPOTEXHUUYECKUX CPEJCTB H3MEpPEeHus
oTnpezenseT Kjlacc TOYHOCTH Mprodopa.

Uwucna, ykaspIBarolyue KJiacc TOYHOCTH TpHOOpa Yo, 0003HAYAIOT HAUOOJBIIYIO JOMYCTUMYIO
IIPUBEJICHHYIO IOTPEIIHOCTh B MPOLEHTaX, T.€. NPH HOPMAIBHOW SKCIUIyaTallUM MaKCHMAJIbHOE
3HAYCHUC HpHBe}IeHHOﬁ MOTrp€IIHOCTH HE AOJIKHO IMPEBBIIIATh KIIACC TOYHOCTH.

2. Pemnth 3a1a4M B COOTBETCTBHE C HOMEPOM BapHaHTA.

dopma npeacrabiieHus pe3yJbTara:

PaGora BbImonHsEeTCS B TETpaAsaX sl MPAaKTUYECKUX padoOT, CAAeTCs B KOHIIE 3aHATUS B (opMe
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CIIM PacyeT BBIMOJHEH B IOJHOM OOBEeMe,
pemieHre OQOPMIICHO C COONIOJICHMEM YCTAaHOBIICHHBIX TIPAaBWII, CTYACGHT CBOOOJTHO BIajeeT
TEOPETHYECKIUM MaTeprualioM, 0€30MIMO0YHO TIPUMEHSIET €ro IPH PEIICHUH 33]1ay;

- OIICHKa «XOPOII0» BBICTABISICTCS CTYACHTY, €CJIM TPH BBINOJHCHUU 3aJaHUs JOIMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, pelIeHue 0QOPMIICHO ¢ COONIOJICHHEM YCTaHOBJICHHBIX NPaBUII, CTYICHT
cBOOOJTHO BJIAJICET TEOPETUUCCKUM MATepHATIOM, O€30IIMO0YHO MPUMEHSIET €ro MPU PEUICHHUH 33/1ay;

- OICHKA «YAOBJETBOPUTEJBHO» BBICTABISCTCS CTYICHTY, €CIIM 3aJaHHE BBIMOJHEHO C
«rpyOBIMI» OIUOKaMH, perieHre oGopmMiIeHo 0e3 COOTFOICHHS YCTaHOBIICHHBIX ITPABUIT;

- OIICHKA «HEY/JAO0BJIETBOPUTEIBLHO» BBICTABIISICTCS CTY/ICHTY, €CJIi paboTa HEe BBITIOJIHEHA.

Tema 6.2 IIpuGopbI 1 MeTObI U3MEPEHUS

[IpakTuueckas pabora Nel§
Pacipenue npenenoB u3aMepeHusi aMIepMeTpoB U BOJIBTMETPOBY

ean:
- 3aKpeNUTh 3HAHUS M0 U3y4eHHOH Teme «[Ipubopbl U METOABI H3MEPEHHUS,
- HAYYUTh ONPENEIATh MPeAes U3MEPEHUs AMIIEPMETPOM U BOJIBTMETPOB

Boinosinus padory, Bl Oyaere:

YMETh:
-Y3. paccUuTHIBaTh MapaMeTPhl AEKTPUUECKUX, MATHUTHBIX LIETeH;
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-Y4. cHUMaTh TIOKa3aHUS © TOJb30BATHCA OJIEKTPOU3MEPUTEIBHBIMU NpuOOpamMu U
MPUCTIOCOOTICHUAMU;

-¥Y5. coOupatp 3JIEKTPUIECKUE CXEMBI;

-Y6. unTaTh NPUHIMUITHAIBHBIC, JICKTPUYECKUE U MOHTAKHBIE CXEMBI.

MarepuajbHoe obecrnieyeHue:

3ananmue:

1. Pemmth 3amaum Ha ompenesneHHe JT00aBOYHOTO COMPOTUBIICHHUS, COMPOTHBIICHHS IIYHTA,
KOd(QPHUIHMEHTOB TpaHCPOpMAUU TpPAaHCPOPMATOPOB TOKA U HAINPSDKEHUS B COOTBETCTBHE C
WH/IMBUYAJIbHBIM 3a/JaHAEM.

IMopsiiok BbINOJIHEHUSI Pa0OTHI:

1. IToBTOpUTH KOHCHEKT JEKIHH 10 TeMaM «OCHOBHBIE METPOJIOTUIECKUAE TIOHSATHS.

2. Pemuts 3a1aum.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xoa paGoThI:

1. I3yunTe KpaTkue TEOPETUIECKUE CBEICHUS

Jlnst pacuiupeHust IpeiesioB U3MEPEHUs aMIIEpPMETPOB, MPETHA3HAUYECHHBIX ISl pabOTHI B IEMsIX
MIOCTOSIHHOTO TOKa, MX BKJIIOYAIOT B II€Mb NapajuieabHo HIyHTY. [Ipu 3TOM uepe3 mpubop mpoxoaut
TOJIBKO YacThb M3MEPSIEeMOro TOKa, OOpaTHO MPOMOpPIMOHAIbHAs €ro CONMpOTUBICHHIO Ra. Bosbiias
4acTh [ 9TOrO TOKa mpoxoauT 4depe3 IryHT. [Ipubop w3MepsieT majgeHue HANpsOKCHWs] Ha ITYHTE,
3aBUCALLIEE OT MPOXOJANIETO Yepe3 IIYHT TOKa, T. €. MCIOJb3YETCS B Kaue€CTBE MUJUIMBOJIBTMETpA.
[IIkama mpubopa rpagyupyercs B ammnepax. 3Hasi COMpOTUBIIEHUs mprubopa R u mynra Ry, MOXHO 110
TOKY [, hukcupyeMmomMy npuGopoM, OTpeIeTUTh U3MEPSEMBIN TOK:

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

rae n = I/Ix = (Ra + Ry)/Ry — xo3dduruent myntupoanus. CONMpOTHBIICHUE IIIYHTa, HEOOX0IUMOE
JUTsl B3MepeHus Toka I, B n pa3 Gosbiiero, yem Tok npudopa I,

Ru = Ra/(n-1)

KOHCTpYKTHBHO IIYHTHI TUOO MOHTHUPYIOT B KOpIyc mpuoopa (myHTsl Ha TOKU 10 50 A), mmbo
YCTaHABJIMBAIOT BHE €r0 M COCIUHSIOT ¢ mpuOopoM mpoBoaamu. Ecim mpubop mpenHazHaueH s
MOCTOSTHHOM paboThI C IIIYHTOM, TO IIKaJla €ro TPajyupyeTcs cpa3y B 3HAYCHUSX M3MEPSAEMOTO TOKa C
y4eToM KOA(hHUIMEHTa MIYHTUPOBAHUS U HUKAKUX PACUETOB JUIS OIPEICIICHHUS] TOKa BBITIOJIHATH HE
TpeOyercs. B ciydae nmpuMeHeHus] Hapy»XHBIX (OTACIBHBIX OT MPUOOPOB) IIYHTOB HA HUX YKa3bIBAIOT
HOMMHAJIBHBI TOK, Ha KOTOPBIM OHHM pACCYMTaHbl, U HOMUHAIBHOC HAINPSDKCHHE Ha 3a)KUMax
(xamuOpoBannbie myHTH). LllyHTHl mMoOgOupatoT k mnpuOOpaM Tak, YTOOBI MPU HOMHUHAIBHOM
HANPSHKCHUM Ha 3aKMMax MNIYHTa CTpelka MpruOopa OTKIOHsIIACh Ha BCO Imkany. ClenoBaresibHO,
HOMMHAJIbHBIC HATIPSHKCHUS TIPUOOPA U IIYHTA TOJDKHBI OBITh OJJMHAKOBBIMHU.

st Toro 4toObl TOBBIMICHHE TEMIEPATypbl IIYHTa TPU MPOXOXKIACHUH MO HEMY TOKa HE
OKa3bIBAJIO BIMSHHUS HAa TOKa3aHHWsS NPUOOpA, IIYHTHI H3TOTOBISIOT W3 MaTEepPHajoB C OOJBIIMM
YIEJIBbHBIM COMPOTHBIICHHEM M MaJlbIM TEMIIEpaTypHbIM KOA(QGUIIMEHTOM (KOHCTAHTaH, MaHTaHUH,
HUKETUH W 1p.). Jlud yMeHbIIeHHUS BIHUSHUAA TEMIIEpaTypbl Ha T[OKa3aHUS aMIepMeTpa
MOCJIEIOBATENFHO € KaTYIIKON Mprubopa B HEKOTOPHIX CIYYasX BKIIOYAIOT J00ABOYHBIN PE3UCTOp W3
KOHCTaHTaHa WM JPYTroro moJ00HOTo MaTepuana.

Jlis BKIIIOYEHHS] DIEKTPOU3MEPUTENBHBIX TMPUOOPOB B IEMH TMEPEMEHHOTO TOKa CIyXaT
M3MepUTeNbHbIE TpaHChOpMaTOphl, oOecreunBaroIne 0e30MacHOCTh OOCITY)KHBAIOIIEro MepcoHalia
MpPU BBIMOJTHEHUU JJIEKTPUYECKUX HW3MEPEHUH B IEMsIX BBICOKOTO HalpsbkeHus. BxirodeHue
ANEKTPOU3MEPHUTENHHBIX MIPUOOPOB B ATH LIETH O€3 TaKNX TpaHCHOPMATOPOB 3amperiaeTcs MpaBmiaMu
TEeXHUKH Oe3omacHocTd. Kpome TOoro, u3MepuTenbHbIE TpaHCHOPMATOPHI PACHIMPSIOT TPEIeibl
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U3MepeHus: mpuOOpOB, T. €. TMO3BOJSIOT W3MEPATh OOJBIINE TOKH WM HAINPSHKCHUS C TOMOIIBIO
HECJIOKHBIX MPUOOPOB, PACCUUTAHHBIX JUISI H3MEPEHUS MAJIBIX TOKOB M HATIPSDKCHUH.

Tpanchopmarop Toka CIYKHUT JUIsl TIOJKITIOYCHHSI aMIIEPMETPOB M IPYTHX MPUOOPOB, KOTOPHIC
JOJKHBI pearupoBaTh Ha MPOTEKAIIUNA IO IEMH MEepEeMEHHBIH TOK. Ero BBIMOIHSAIOT B BHIE
OOBIYHOTO JIBYXOOMOTOYHOTO TMOBBIMIAIONIETO TpaHcPopmaTopa; MEPBUYHYI0 OOMOTKY BKIHOYAIOT
MOCJICJIOBATEIHLHO B IS U3MEPSEMOT0 TOKA, K BTOPUYHON 0OMOTKE ITOIKITFOYAI0T aMIIEPMETP.

Tak xak compoTuBIEHHE OOMOTKM aMIepMeTpa, MOAKII0YaeMOro K TpaHchopMmaropy ToOKa,
OOBIYHO MaJIo, TpaHCHOPMATOP MPAKTUYCCKH pabOTaeT B PEKUME KOPOTKOTO 3aMBIKAHHUS, U C
JOCTaTOYHOM CTENEHBIO TOYHOCTU MOYKHO CUMTaTh, YTO TOKHU I3 U Ip, mpoxomsmiue mo ero oOMoTKam,
OyayT oOpaTHO POTIOPIIUOHATBLHBI YHCITy BUTKOB W1 U W2 3THX 0OMOTOK, T.€.

|1/|2:W1/W2: n

CrnenoBatenbHO, MOAOOpPaB COOTBETCTBYIOIIUM OOpa3oM YHCIO BUTKOB W 1 U W 2 OOMOTOK
TpaHcopmaTopa, MOXKHO H3MepATh Oonbline TOku [i, mpomyckas depe3 3JIeKTPOU3MEPUTENbHBII
npubop manbie TokH [p. Tox 11 Moker ObITH HpHU 3TOM ONPENENIEH YMHOKEHHEM H3MEpPEHHOTO
BTOPUYHOTO TOKa I, Ha BeIMUMHY N.

JUia  pacmivpeHusi MpeneiaoB HU3MEpPEeHHs] BOJBTMETPOB MPUMEHSIOT ~ TpaHchopMaTop
HapPsHKEHUS.

Tpanchopmarop HampspKeHHs! CIYXKUT Ui MOJKIIOYEHHs] BOJBTMETPOB U IPYTUX HpUOOpOB,
KOTOpbI€ JIOJDKHBI pearupoBaTh Ha HampspkeHue. Ero BBIMONHSIIOT, KaKk OOBIYHBIN JBYXOOMOTOYHBIN
MOHIKAIOMUK  TpaHchopMaTop: MNEPBHUYHYI0 OOMOTKY MOJKIIOYAOT K JBYM TOYKaM, MEXKAY
KOTOpbIMH TpeOyeTcsi H3MEpHUTh HaNpsDKeHHWEe, a BTOPHYHYI0O — K BOJbTMeTpy. Ha cxemax
WU3MEpUTENbHBIN TpaHCHOpMaTOp HamNpsKEHUS M300pakaroT Kak OObIYHBL. Tak Kak CONPOTHUBIICHHE
0OMOTKHM BOJBTMETPA, MOJKIOYAEMOro K TpaHCPOpMaTOpy HaIpsHKEHMsI, BEIHMKO, TpaHCPopMaTop
MPaKTUYECKU paboOTaeT B PEKHUME XOJOCTOrO XOJa, U MOXKHO C JOCTaTOYHOM CTENEHbI0 TOYHOCTH
cuntath, 4To HampspkeHuss U; wm U, Ha mnepBUYHON M BTOPUYHOM OOMOTKax OyayT mpsMo
MIPOTIOPITMOHATBHBI YUCITY BUTKOB W1 M W 2 00X 00OMOTOK TpaHchopmaTopa, T. €.

U/U,=wi/ wyo=n

Takum 00pa3oM, momOOpaB COOTBETCTBYIONIEE YHCIO BHUTKOB Wi H W 2 OOMOTOK
TpaHc(hopMaTopa, MOKHO H3MEPSITh BBICOKHE HANPSOKCHUS, IMOJABasi Ha SJICKTPOU3MEPUTEIHLHBIN
puOOp HEOOJIBIITNE HATTPSHKCHHUS.

Hanpsoxerne U; MokeT OBIT OIIPEesIeHO YMHOKEHHEM U3MEPEHHOTO BTOPHYHOTO HAIPSIKCHUS
U, Ha ko3 durment tpanchopmanmu Tpanchopmaropa n.

BonbT™eTphl, peqHa3HauYCHHBIEC I TOCTOSTHHOW paboThl ¢ TpaHc(hopMaTopamMu HaNPSHKCHHUS,
TpaAyMpylOT Ha 3aBojie C ydeToM Kod(duuueHTa TpaHCPOpMalUU, M 3HAYCHUS H3MEPSIEMOTO
HATNPSHKCHHUS MOTYT OBITh HEMOCPEJACTBEHHO OTCYHMTAHBI TI0 IIIKaJIe Mprbopa.

Jlnisi mpeoTBpaIIeHUsT ONACHOCTH TIOPKEHHS OOCIY)KHUBAIOIIETO TEPCOHANA 3JICKTPUUYCCKUM
TOKOM B Clly4ae MOBPEKICHUS M30JIAIUU TpaHCPOpPMATOpA OJUH BBIBOJ €0 BTOPUYHON OOMOTKU U
CTaJIbHOM KOXKYX TpaHc(hopMaTopa JOKHBI ObITh 3a3EMJICHBI.

2.IlpounTaiiTe ycaOBHS 3a[]a4d H COCTABbTE JJAHO 3aJIa4H.

3.Pemnth 3amaum Ha omnpezaercHHE A00aBOYHOTO CONPOTHBICHHS, COMPOTHBIICHHS IIYHTA,

K03 GUIIMEeHTOB TpaHCPOopMaIH TPAaHCPOPMATOPOB TOKA U HATIPSIKEHHUSI.

dopma npeacTaBieHus pe3yJbTara:

PaGora BeImONHSETCS B TETpaIsIX s MPAKTUYECKUX PadOT, CAAeTCsA B KOHIIE 3aHATHUS B (opMme
PELLIEHHOM 3a1a4M.

Kputepun onenkn:
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- OIICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIIM PacyeT BBINOJHEH B IOJHOM OOBeMe,
peuieHne OQOPMIIEHO C COOJIOJEHHEM YCTAHOBJCHHBIX IIPAaBWJI; CTYAEHT CBOOOJHO BIaJceT
TEOPETUYECKUM MaTepHasioM, 6€30IIMO0YHO MPUMEHSIET €r0 IPU PELICHNH 33/ay;

- OILIGHKa «XOPOILIO» BBICTABISAETCS CTYIEHTY, €CIM IPU BBIIOJHEHUU 3aaHUs JOIYILEHBI
HE3HAYUTENIbHBIC OIIUOKH, pelIeHne o(QpOpPMIICHO ¢ COOMIOICHHEM YCTaHOBJICHHBIX IMPABUI; CTYIEHT
CBOOOHO BJIaJICET TEOPETUIECKUM MaTepHUanoM, 6e301IM00YHO IPUMEHSET €ro MPH PEIICHUH 33/1a4,

- OILIGHKa «yJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHH€ BBIOJIHEHO C
«rpyOpIMmUY» omHMOKamMu, penieHne o(GopMieHo 6e3 COOMIOACHNS YCTAHOBICHHBIX PABUIL

- OLICHKA «HEeYA0BJIETBOPUTEIbHO» BbICTABIISIETCS CTYJCHTY, €CJIM paboTa HE BINOJIHEHA.

Tema 6.2 IIpuGopbl U MeTOABI U3MEPEHUS

IIpakTnueckas padora Nel9
«M3yueHue MeTO10B U3MePEHUsI CONIPOTHBIICHHUS»
Hean:
- 3aKpeNUTh 3HAHUS 110 U3y4eHHOH Teme «[Iprubopbl U METOABI U3MEPEHUS,
- HAYYUTHb U3MEPATH COIMPOTUBJICHUEC PA3JIMIHBIMHA METOJaMHU.

Bbinosinus patdory, Bel Oynere:

YMETb:

-Y3. paccuMTBIBaTh MapaMeTPhl JIEKTPUUECKNX, MATHUTHBIX LIETIEH;

-Y4. cHMMaTh T[OKa3aHHUS W TIOJB30BaThCS DBJIEKTPOU3MEPUTENbHBIMU MpubOpamMu U
MIPUCTIOCOOICHUSIMH;

-Y5. cobupath JIEKTPUUYECKHE CXEMBI;

-Y6. ynTaTth MNPUHIOUIIHAIIBHBIC, DJICKTPUICCKUEC U MOHTAXXHBIC CXCMBI.

MarepuajibHoe o0ecrnieueHue:

3ananmue:

1. M3y4nTh METOMBI U3MEPEHHUS COIPOTUBIICHUS.

2. PemuTh 3amaud Ha OIpENEICHHE TOTPEIIHOCTH H3MEPEHUS COMPOTHBICHHS METOJO0M
amMIepMeTpa-BOJIbTMETPA..

3. OTBETUTH HA KOHTPOJIBLHBIE BOIPOCHI

IMopsinok padoThI:

1. M3yuuTh METO/IbI U3MEPEHUS COMTPOTUBIICHUS.

2.IIpounTaiiTe yCIOBUSA 3a/1a4M U COCTABbTE AAHO 33a4H.

3.Pemuth 3amauM Ha ompejeNieHue MOTPEIIHOCTH HW3MEPEHUs COMPOTHUBICHUS METOJI0M
amInepMeTpa-BOJbTMETpa.

4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

dopma npeacTaBiieHus pe3yJbTara:

PaGora BeImoNHSETCS B TETpasaX AJs MPAKTUYECKUX paboT, caaeTcsa B KOHIIE 3aHATHS B (hopme
pEIIeHHOH 3a1a4H.

Kpurepum oueHku:

- OLIEHKAa «OTJHYHO» BBICTABIISCTCA CTYJICHTY, €CJIM pacueT BBHINOJHEH B MOJHOM o0OBeMe,
peuieHre OQOPMIIEHO C COONMIOJCHHUEM YCTAaHOBJIEHHBIX MPaBHI; CTYACHT CBOOOJHO BIAAEeT
TEOPETUUECKUM MaTepHaioM, 0e30IH1O0YHO MPUMEHSET ero IpU PEelIeHUH 3a1a4;

- OLIEHKAa «XOPOII0)» BBICTABJISAETCS CTYACHTY, €CIM MPU BBINOJHEHUU 3aJaHUs JTOMYIIEHBI
HE3HAYUTENbHbIE OIINOKH, pemieHne 0pOopMICHO C COONIOIEHUEM YCTaHOBIEHHBIX MPABHIL; CTY/IECHT
CBOOOJHO BJaJIe€T TEOPETHUECKUM MaTepraIoM, 6e301MO0YHO TPUMEHSET €ro MpH PEIIeHUH 3a/1aY;

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

- OI[EHKA «HEeYA0BJIETBOPUTEIbHOY» BBICTABISIETCS CTYJCHTY, €CITH pad0Ta HE BBIMOTHEHA.
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Tema 6.2 IIpudopsl U MeTOAbI H3MEPEHHUS

[Ipaktuyeckas padora Ne20
«V3ydyenue MeToI0B U3MEPEHHS MOLTHOCTH B TPeX()a3HbIX IETIIX»

Henan:
- 3aKpeNUTh 3HAHUS 10 U3y4eHHOH Teme «[Ipubopbl U METOABI U3MEPEHUS,
- HAYYUTHb U3MEPATH MOIIHOCTL PAa3JIMYHBIMU METOJaMMU.

Boinosnus padorty, Bl Oyaere:

YMETb:
-Y3. paccuuThIBaTh apaMeTpPbl JIEKTPUUECKUX, MArHUTHBIX LIETIEH;

-Y4. cHMMaTh T[IOKa3aHWA W TIOJB30BaThCS dBJIEKTPOU3MEPUTENbHBIMU NpubOpamMu HU
MIPUCTIOCOOICHUSIMY;

-V5. cobupath IEKTPUIECKUE CXEMBI;

-Y6. untarh MNPUHOUITHAIIBHBIC, JICKTPUYCCKUEC U MOHTAXXHBIC CXCMBI.

MarepuajibHoe o0ecnieyeHue:

3ajganue:

1. M3yuuTh METO/IbI U3MEPEHNS MOILITHOCTH B TPEX(Pa3HbIX IETX.

2. PemuTh 33124 Ha ONpeIesIEHNE MOLITHOCTH B TpeX(pa3HbIX EMsX.
3. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI

Xox pa0doThI:

1. HSy‘—II/ITB MCTOABI HU3MEPCHHUA MOIITHOCTH. HaqepTI/ITI) CXEMbI BKIIFOYCHUS BaTTMETPOB,
yKa3aTh JOCTOMHCTBA M HEAOCTATKU KaX10M CXEMBI.

M3MepeHne MOUTHOCTH OCYILECTBIIAETCS B LEMAX MOCTOSHHOTO U MEPEMEHHOTO TOKOB HHU3KOM,

BBICOKOM YaCTOTHI, @ TAKKE B UMITYJIbCHBIX LEMSAX PA3IUYHON U3MEPUTENBHOM, JIEKTPOTEXHUUECKOH,
paauoNpUEMHON U Mepenaronieli annapaTtypsl. JluanazoH u3MepseMbIX MOITHOCTEN JIEKUT B IIpeaenax
10™"® — 10° Br. Meroast M3MEpPEHHs CYIMIECTBEHHO OTJIMYAIOTCS JAPYTr OT JAPYyra B 3aBUCUMOCTH OT
MapaMeTpoB LEeNH, B KOTOPOU MPOU3BOIUTCS U3MEPEHUE MOIIIHOCTH, TIpe/iesia U3BMEHEHUSI MOIITHOCTH U
YacTOTHOTO JAMarna3oHa. [[is u3MepeHuss MOIIHOCTH HCIOJIB3YIOT MpSIMbIe M KOCBEHHBIC BHJIbI
u3MmepeHusi. lIpsMble M3MEpEHHUST  OCYLIECTBJSIOTCS C  TMOMOIIBIO  AIEKTPOJAUHAMUYECKUX,
(beppoAMHAMUYECKUX U JJIEKTPOHHBIX BATTMETPOB, KOCBEHHBIE - CBOJATCA K OIPEICIICHUIO
MOIIIHOCTH MOCPECTBOM aMIIepMETPa M BOJIbTMETpA WK ocluiuiorpada.

B nensix nocTosHHOTo ToKa MOIIHOCTh MOTPEOJICHUS HArpy3KHU OIPeIessieTCs IPOU3BEACHUEM TOKA
B Harpy3Ke U MaJIeHHs HAMpsDKEHUS Ha Hell 1 MOXeT OBbITh OIpezieieHa KOCBEHHBIM METOIOM 110 (hopmyrie
18.1 ¢ npuMeHeHuemM amriepMeTpa U BOJIbTMETpA.

P=UI=IR. (18.1)

YCeTpoiicTBO BATTMETPOB

Ananoeosvie sammmempysl ObIBAIOT MOKA3bIBAIOIINE U CAMOIUIIYIIUE M OTPAXKAIOT aKTUBHYIO
MOIIIHOCTh y4YacTKa menu. Tabmo mokas3pIBaloLIero mnpubopa HUMEET MONYKPYIIyl MIKaly |
MMOBOPAYMBAIOLIYIOCS CTPENKY. JleleHns mKalbl OTIPayHpOBaHbl B COOTBETCTBUM C ONPEAEIECHHBIMU
BETMYMHAMU MOIIHOCTH, u3Mepsemoil B Bartax (BT). Ha pucynke 18.1 mpencraBiena cxema
BKJIFOYEHUSI BATTMETPA.
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Pucynok 18.1 - Cxema BKJIIOYEHMSI BATTMETpa

Haubonee pacnpocTpaHeHHBIMU U TOYHBIMU aHAJIOTOBBIMH BATTMETPAMHU SBJISIOTCS MTPHUOOPHI
ANIEKTPOAUHAMUYECKON CHUCTEMBI.

[TpuHuMn paboThl OCHOBAH Ha B3aMMOJEMCTBHM ABYX KaTymek. OHa U3 HUX — HEMOABUKHAs,
UMEeT TOJICTYI0O OOMOTKY C HEOOJBIIMM YHMCIOM BHUTKOB M Malloe colpoTuBieHue. [loaxitouaercs
IIOCJIEIOBATEIILHO C HArpy3Koi. Bropas karymka — o IBH>KHas.

Ha pucynke 18.1 0003HaueHbI KaTyIIKH:

(A) — HenojaBWXKHas KaTyuika (TocienoBaTeNbHAs WJIM KaTyllka ToKa), paboTaeT Kak
amnepMerp. BxirouaeTcst mocnenoBaTtenbHO ¢ MpUeMHUKOM 3Hepruu (RH) — mostomy HasbiBaercs
ITOCJIE0BATEIBHON KAaTYIIKOM WIIM KaTyIIKOW TOKA.

(B) — moaBwkHas Karymka ¢ 700aBOYHBIM CONPOTHUBIEHUEM R (mapasienbHas WK KaTylika
TOKa), pabotaer kKak BojbTMeTp.Bmecte ¢ Rpi BkitouaeTcss mapayuiebHO NPUEMHUKY SHEPIHHM —
ITO9TOMY Ha3bIBAECTCS MapAJUIEIIBHON KATYIIKON WM KaTyIIKOW HaIpsKEHUS

[Ipn mnonkmoueHun npubopa K CeTH, B KaTymkax o0pa3yloTcs MarHutHele mons. Ux
B3aMMOJICHCTBHE CO3/1a€T BPAILAIOUIMI MOMEHT, KOTOPBI OTKJIOHSET MOJBMXKHYIO KaTyIIKy C
MOJICOEIMHEHHOM K HEW CTPENKOW Ha ONpENeNICHHBIM Yros. YTojl MOBOpPOTa MOJBUKHOM 4YacTH
BaTTMETpa 0. BCErAa MPONOPLUOHATIEH U3MEPSIEMON MOLITHOCTH, T. €. IIIKaJa BAaTTMETPA PABHOMEpHasl.

HanpasieHnne nmoBopoTa ykasaress BaTTMETpPa 3aBUCUT OT B3aMHOT'O HAlpaBJIEHHUs] TOKOB B €r0
karymkax. [loaTomMy a8 HpaBUIBHOIO BKJIIOUEHHMsS] BaTTMETpa B HM3MEpSAEMYIO LIElb CIACAyeT
pasnuyaTth €ro 3axumbl:  ['eHepaTopHble 3aXMMbl OTMEYAIOTCS 3BE3JOYKAMHU. OTH 3aKUMBI
Ha3bIBalOTCSA F€HEPATOPHBIMU MIOTOMY, YTO NPH COEAMHEHNUH UX APYT € APYrOM U C OJHUM M3 MOJIIOCOB
reHeparopa, yka3aTelb BaTTMETpa OyAeT OTKIOHAThCA B HYKHOM HampasiieHuH. IIpu npaBuibHOM
BKJIIOYEHUH BaTTMETpa TOKM B €ro KaTyllKax HalpaBieHbl OT TIEHEPAaTOPHBIX 3aKUMOB K
Harpy304HbIM.

H3mepenue mouwgnocmu ¢ mpexgaznvlx yensax

Jlnisi u3MEpeHUu MOIIHOCTH W 3HEPruu Tpex(}azHOH CHCTEeMBbl MOTYT OBITH NMPHUMEHEHBI OJIUH
puoOp (BaTTMETP WM CYETYHK), 1B MPUOOPpA WK TPU IIpUOOpa.

MeTtoa OgHOTO an6opa MNPpUMCHACTCA B CUMMCTPUYHBIX TpeX(baSHbIX CUCTECMAX B KOTOPLIX
q)aSHLIC HaIpsDKCHUA, TOKHM W YIJIBI CABUI'A (1)213 paBHbI MCKAY CO6OI>1, U OCHOBBIBACTCA Ha
HCIIOJIB30BAHNH BBIpa)KeHI/Iﬁ JJIs1 MOIITHOCTHU

P=3Uplgcosp= "\'@ Unlacosg

1) Memoo oonozo npubopa.
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Ecmu Tpexdasnas cucremMa CHMMETPUYHAs, a Harpy3ka COEAMHEHA 3BE3/I0H C JOCTYIHOM
HYJIEBOW TOYKOH, TO 01HO(]A3HBII BATTMETpP BKJIIOYAIOT MO CXeMe, H300pakeHHOU Ha pucyHke 18.2 a,
Y U3MEPSIOT UM MOIITHOCTh OJHOM (ha3bl.

PucyHok 18.2 - CxeMa M3MepeHUs akTUBHOM MOLLLHOCTM B Tpexpa3HOoM LLenu ogHUM BaTTMETPOM MNpw
BK/IHOYEHMM Harpy3Ku 38e3401M (a) M TpeyrosibHUKOM (6).

Jnst momydeHHns MOITHOCTH BCEM CUCTEMBI MIOKa3aHUsI BATTMETPOB YMHOXkAOTCS Ha 3. MoKHO
TaKKe U3MEPUTH MOIITHOCTD MPH COCTMHEHUH (Pa3 HArpy3KHU TPEYTrOILHUKOM, HO TIPU YCIIOBHH
BKJTFOYCHUS TTOCJIEIOBATEILHON OOMOTKH BaTTMETPHI B OJIHY U3 (a3 (pucyHok, 18.2 0).

2) Memoo oeyx npuodopos.

DTOT METO/I MPUMEHSETCSI B aCUMMETPUYHBIX TPEXTIPOBOIHBIX IEMAX TPpeX(ha3HOTO TOKa.

Ananu3 paboThl cXeM JBYX BaTTMETPOB IOKa3bIBA€T, YTO B 3aBUCHMOCTH OT XapakTepa
Harpy3ku (a3 IMoka3aHHsi BaTTMETPOB MOXET MEHAThbcA. MTak, akTMBHas MOIIHOCThH TpexdasHou
CUCTEMBbI J0JKHA OTPEeAEIAThCS Kak aaredpanyeckas CyMMa Moka3aHuii 000MX BaTTMETPOB.

Pucynox 7 - Cxembl BKIIFOUYEHUS IBYX BATTMETPOB LISl U3MEPECHHUSI aKTHBHON MOIIHOCTH
TpexdazHoii ceTu.

3) Memoo mpex npuoopos.

B ToM ciydae korjga HecMMMETpUYHAsI HArpy3Ka BKIIIOYAETCs 3BE3/101 C HYJIEBBIM MPOBOJIOM, TO
€CTh KOIJla €CTh acCUMMETpUYHas TpexdasHas dYeThIPEeXIPOBOAHAS CHCTEMa, MPUMEHSIOTCS TPHU
BarTMeTpa. [IpM TakoM BKIIOUEHWH KaXKIbl M3 BAaTTMETPOB H3MEPSET MOIIHOCTb OJHOU (a3bl.
[TonHass MOLIHOCTH CUCTEMBI OIpENENUTCS Kak apudpMeTHueckas CyMMa MOKa30B TPeX BATTMETPOB.
OO111ast MOIIIHOCTh MPUEMHHKA B 3TOM CITy4ae

P:W1+W2+W3
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Pucynok 18.4- Cxema u3MepeHusi akTUBHOM MOIIIHOCTH TPEMsI BATTMETPAMH.

Metoapl OTHOTO, IBYX M TPEX BAaTTMETPOB MPHUMEHSIOTCS TJIaBHBIM 00pa3oM B JabOpaTOpHOM
NpakTUKe. B SKCITyaTallMOHHBIX YCIOBHSX HPUMEHSIOTCS JABYX-U Tpexda3Hble BaTTMETPHl U
CUETYMKH, KOTOpBIC SBISIIOTCA COYETAHMEM B OJHOM TNpUOOpe IBYX HIM TpeX OAHO(a3HBIX
U3MEpPUTENbHBIX MEXaHU3MOB, HMMEIOMIMX OOUIYI0 MOJBMXKHYIO 4YacTh, Ha KOTOPYK JAEHCTBYET
CyMMapHbIHA KPYTALIUIA MOMEHT BCEX 2JIEMEHTOB.

Xoa paGoTsI:

1. W3yuutp Meroapl H3MEpeHUs MOIIHOCTH. HauepTuTh cXembl BKJIIOUEHUS BaTTMETPOB,
yKa3aTh JOCTOMHCTBA U HEJOCTATKU KaXJ10H CXEMBI.

2.IlpounTaiiTe ycaoBUs 3a7a4d U COCTaBbTE JAHO 3a/Ia4H.

3. Pemuth 3a1aun Ha oTmpeieJICHUE MOIIIHOCTH B TPeX(a3HBIX IEMAX.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

dopma npeacrasiieHus pe3yJbTara:

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

Kpurtepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIIM pacdeT BBHIMOJHEH B IOJHOM OOBeMe,
pelieHre OQOpPMIIEHO C COOJIIOJEHHUEM YCTAaHOBJIEHHBIX WPaBHJI; CTYIAEHT CBOOOJIHO BIAJeeT
TEOPETUYECKUM MaTepuaioM, 0e301IHO00YHO MPUMEHSIET €r0 IPU PEIIeHNH 3a/1ay;

- OIIEHKa «XOPOII0» BBICTABISIETCS CTYACHTY, €CIIM TPH BBINOJHEHWW 3aJaHUS JOIMYIICHEI
HE3HAYUTCJIIbHBIC OHII/I6KI/I, peIIcHUC 0(1)OpMJ'IeHO C CO6J'IIO)1€HI/IGM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
CBOOOJIHO BJIaJ€ET TEOPETUYECKUM MaTepHaioM, 0€30INO0YHO IPUMEHSET €ro IPU PEIICHUH 3a/1a4;

- OLEHKAa «yAOBJETBOPUTEJBHO» BbBICTABISACTCA CTYIECHTY, €CJIM 3aJaHUE€ BBINOJHEHO C
«rpyOBIMI» OIMKUOKaMH, perieHre oGopmieHo 0e3 COOTIOICHHS YCTaHOBICHHBIX MTPABUIT;

- OLICHKA «HeYJAO0BJIEeTBOPUTEIbHO» BBICTABIISICTCS CTYACHTY, €CIM pa0oTa HE BBIIIOJHEHA.

Tema 1.1.91eKTpUYECKOE 10JI€ U €r0 XapaKTePUCTUKHU
JlaGopaTtopnas padora Ne 1

«H3yuyeHue J1aDOPATOPHOI0 CTEHJA W TMOPSAAKA BBINOJHEHHUS JAa0OPATOPHBIX PadoT.
HHCTpYKTAXK 0 TEXHUKE 0€30MaCHOCTH

ean:

- O3HAKOMHTbH CTYACHTOB C YCTPOICTBOM JIaOOPATOPHOTO CTEHJA, MOPSAKOM MPOBEACHUS padoT,
TpeOOBAaHUSAMH TEXHUKH O€30ITaCHOCTH IIPH MPOBEJICHUHN PaboT;

-TIOJTy4eHHE CTYJCHTaMH MPAKTHUYECKUX HABBIKOB MPOBEACHUS dKCIIEPUMEHTA U 00pabOTKH ero
pe3ynbTaToOB.

Boinosinus padory, Bel Oyaere:

YMETh:

-¥Y3. paccuuThIBaTh apaMeTPhI JIEKTPUUECKNUX, MATHUTHBIX LIETIEH;

-Y4. cHUMaTh TIOKa3aHUS M TMOJb30BAaThCA IJIEKTPOU3MEPHUTENbHBIMU NpUOOpaMH U
MIPUCTIOCOOTICHUAMU;

-Y5. coOupath 3IeKTPUUECKUE CXEMBI;

-Y6. unTaTh NPUHIUIHAIIBHBIE, IEKTPUIECKUE U MOHTAKHBIE CXEMBI.

MarepuajbHOoe of0ecnmedeHHe: HHCTPYKIMS IO BBINOJHEHHIO JabopaTopHoil pabotbr Nel,
JIaGopaTopHBIii CTeH, MyJIBTUMETD.
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3amanmue:

1. O3HakOMHUTBCSI C TOPSAKOM TIPOBEICHHS  JIA0OPAaTOPHBIX  paboOT,  YCTPOHCTBOM
1a00PaTOPHOTO CTEHIA.

2. TIpoWTH MHCTPYKTaX IO TEXHUKE OE301IaCHOCTH.

IMopsi10K BBINOJTHEHNUS] PA0OTHI

1. BHUMaTeNbHO MPOYUTATh HHCTPYKIIMIO IO TEXHUKE 0€30MaCHOCTH, BBICIYIIATh HHCTPYKTAXK
10 TeXHUKE 0€30MacHOCTH, OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI, PACIIUCATHCS B KypHAJIE M0 TEXHUKE
0€30IMacCHOCTH.

2. IIpounTaTh 00MmKE TPEOOBAHUS K BBHIITOJHEHUIO JIAOOPATOPHBIX PadoT.

3. O3HaKOMHUTHCSI C YCTPOUCTBO JaOOPATOPHOTO CTEHA.

4. V3yunth 0003HAa4YeHUs HA HM3MEPUTETHHBIX MPHOOpaX W HAMUCATh WX XapaKTEPUCTHUKY.
Ompenenuth 1eHy neneHus mpuodbopa. OmnpenenuTh KiIacC TOYHOCTH MPUOOpa M MaKCUMAIIbHYIO
a0COJTIOTHYIO TOTPEIIHOCTD MPH 33JaHHOM IPeJIesie U3MEPEHHUSL.

5. VI3yuuTh yclioBHBIE TpaduuecKkue 0003HAUCHUS Ha DJIEKTPUUECKUX CXeMaxX

Xoa paGoThI:

1. BHUMAaTENbHO MPOYUTATh HHCTPYKIIUIO IO TEXHUKE 0€30MaCHOCTH, BBICTYIIATh HHCTPYKTAXK
10 TeXHUKE 0€30MacHOCTH, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI, PACIIACATHCS B KypHAJIE M0 TEXHUKE
0€30MacCHOCTH.

A) Henp3st xacaTbCs pyKaMu KJIE€MM, OTKPBITBIX TOKOBEIYIIUX YaCTed W HAXOJSIIMXCS IO
HaIlpsKEHUEM JJIEMEHTOB LIETEH.

b)IIpexxne yemM MmpoW3BOIUTH KaKHE-THMOO W3MEHEHHS B CXEMe€, €€ HYKHO OTKIIOYHUTHh OT
MCTOYHUKA AJIEKTPUUECKON SHEPTUH.

B) Bce nepekiioueHus B SJEKTPUUECKUX CXEMaX HEO0OXOJMMO MPOU3BOIUTH TOJBKO MpPHU
CHSITOM HAIPSDKEHUU, TO €CTh IPU OTKIIOYEHHOM aBTOMATUYECKOM MpeAoXpaHuTele.

I') Tlpexnae yeM MPUCTYNHUTHh K COCAMHEHUIO DJIEMEHTOB CXEMBI, PAaCIOJIOKEHHBIX HA CTEHE,
HE00X0IMMO YOETUTHCS, YTO KOHTAKThl aBTOMATOB CETH OTKIIIOUYCHBI.

J1) Henb3st mpoBepsTh nanbliaMu HaJIMYHe HAIPSHKEHHUST MEX/y BBIBOJAMHU UCTOYHHUKA TUTAHUS
WM JIMHEHHBIX MPOBOJIOB CETH.

E) He mpukacaiitech K 3aKMMaM OTKJIIOYEHHBIX OT paloTaromield Iend KOHJIEHCATOPOB.
[TomHUTE, YTO B HEM MOXKET COXPAHITHCS OMACHBIN Ui 3I0pPOBbS OCTATOUHBIH 3apsI.

) COopka »/IeKTpUUYECKHX CXEM JI0JKHA MPOU3BOJUTHCS COCTUHHUTENBHBIMU MPOBOJAMH C
ucnpaBHOU u3osituen. Henb3s moibp30BaThes MpoBoiaMu 0€3 HAKOHEYHUKOB WITU IITHIPEH.

3) Ilpexnae yem pa3Ouparh 1Lenb, YOEIUTECh, YTO KOHTAKThl aBTOMATOB CETH Pa30MKHYTHI,
WCTOYHUKU MUTAHUS OTKIIOYCHBI.

W) Henb3s caMOCTOSITEILHO UCIIPABIIATH BBIIIEIIEE U3 CTPOS IIEKTPOOOOpyI0BaHHE.

K) Bo Bpems BbINoIHEHUS 1a00paTOpHOM pabOThl KATETOPUUYECKHU 3aIPELIACTCS XOKACHHUE TI0
J1a00paTopHH.

JI) Bo Bpems BBINOJIHEHUS JabOpaTOpHOM pabOThl Ha paboyeM MECTe HE JOJDKHO OBITh
MMOCTOPOHHUX MPEAMETOB.

M) Ilpou3BoauTh Kakue-mMOO TEpPEeKITIOYeHHs] Ha TJIAaBHOM paCHpEeUTEIbHOM MIUTE
nabopatopuu U myJbTe yIpaBieHus gadopatopusiMu cteHaamu ctyaentam 3AIIPEIIEHO!

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

JIaGopaTopHasi paboTa MO 3JIEKTPOTEXHHUKE SIBISETCS HCCIENOBaTeNbCKO pabotoil. Llenbio
BBIMIOJIHEHUST  J1a0OpaTOPHBIX pabOT  SBIAETCS MOJATBEPXKACHUE TEOPETUUYECKUX TOJIOKECHMH,
OCMBICTIeHHE (PU3NYECKUX SABJICHUM U U3YyYEHHBIX Ha TEOPETUUECKUX 3aHATUSIX 3aKOHOMEPHOCTEH.

CryneHTsl, paboTatomuye B 1abopaTopuH, pa3fessstoTcs Ha OpUrajabl O TPU-YEThIpe YeIOBeKa.
B Havazne kaxJj0ro 3aHATUS IPOBEPsAETCs MOATOTOBIEHHOCTh CTYJICHTA K BBIIIOJHEHUIO Ja00paTOpHOI
pabotbl. CTyneHT JOJDKeH 3a0arOBPeMEHHO TOJrOTOBUTBHCS K MPEJACTOSIIEMY 3aHATHIO B
nabopatopuu. B MoAroToBKy BXOJUT M3y4€HHE COOTBETCTBYIOIIMX PA3JIEIOB TEOPETHUECKOTO Kypca
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M0 JICKIIMOHHBIM 3alMCAM M y4eOHOW JTUTeparype, BHIIOJIHUTH MPEABAPUTEILHO BBIJAHHOE 3aJ[aHUE
npernoaaBatens. Ha 3anaTun Heo0X0IMMO UMETh KapaHJalll, JIHHEHKY U KaJIbKyJsATOP.

CTyneHT, HOoMy4YHMBIIUI TOMYCK K 1TaOOpaTOpHOM paboTe, MPUCTYMAET K COOPKE AIIEKTPUIECKOM
nenu oneita. [logKimroueHne cXxeMbl K CeTH pa3peliaeTcsi TOIBKO MOCIe MPOBEPKU IMPETIOAaBaTENIeM.
3aKOHYMB UCHBITAHWE, KKABIH CTYACHT MOKAa3bIBACT PE3yJbTaT MPENOoJaBaTelNio, 3aTeM OTKIIOYaeT
CXeMy OT mnWTaHusi , pasOupaer cxemy. Ecmum pesynprarbl ombiTa OyayT NpHU3HAHEI
HEYIOBJIETBOPUTEIBHBIMH, TO HEOOXOAUMO TIOBTOPUTH OTBIT. [10 OKOHUaHUH pabOTHI BCE COCAMHEHHUS
JOJDKHBI OBITH Pa300paHbl, BCE MPOBOJHUKH HEOOXOIMMO pAcIyTaTh M IEpeaaTh IpPenoiaBaTelio.
[locne ycmemHOTO 3aBEpUICHUs HKCHEPUMEHTa CTYIACHT OQOpMIISIET OTYeT O MPOJETaHON
nabopaTopHO# paboTe, BHIMOIHSAET HEOOXOIMMBIE PACUEThl, OTBEYAET HA BOTIPOCHI.

OTuer NOJKEH COJAEP)KaTh: CXEMBI JKCIIEPHUMEHTOB, TaOMUIBI C JaHHBIMH HW3MEpPEHUIA,
rpaduKu, BEKTOPHBIC JHATPAMMBI, PE3YJIbTAThl BRIYUCICHUH, pacdeTHBIC (POPMYIIBI M BBIBO/IHI.

[Tony4yennsie naHHBIC HAOMIOAEHUN CTYIEHT YaCTHYHO OOpalaThIBaeT B JlabopaTropuu, a
OKOHYATEIbHO — JIOMa. OJEKTPUYECKHE CXEMBI, BEKTOPHBIC IHAarpaMMbl W TpaduKd CleayeT
BBIUCPUHMBATh AKKypaTHO KapaHJAIIOM, NPHUMEHSS YEPTSKHbIE MNPUHAIICKHOCTH. BeKTOpHBIC
TUarpaMMbl CTPOSITCSL ¢ coOMrofieHrMeM MaciiTaba: BBIOpaHHBIM MacmTad yKas3bIBaeTCs PAIOM C
HauepueHHOW muarpamMmoil. [Ipu BeUEpUYMBAHWMU DIIEKTPHUECKHX CXEM CIEAYeT HCII0Ib30BaTh
ycioBHBIE 0003HaYeHus B cooTBeTcTBUU ¢ ['OCT.

3. O3HaKOMHUTHCSI C YCTPOUCTBO JaOOPATOPHOTO CTEHA.

3.1 U3yunTh OCHOBHBIEC OJIOKH M 3JIEMEHTHI JIJAOOPATOPHOTO CTEH/A.

4. V3yunth 00O3HAU€HHS Ha U3MEPUTENBHBIX NPUOOpax M HaAMUCaTh MX XapaKTEPHUCTHUKY.
Ompenenuth 1eHy naeneHus mnpuodopa. OmpenenuTh KiIacC TOYHOCTH MPUOOpa M MaKCHUMAIIBHYIO
a0COJTIOTHYIO MTOTPEIIHOCTD MPH 33JaHHOM TIpe/iesie U3MEPEHHUSL.

5. M3yuuTth yciaoBHbIe Tpaduyeckue 0003HAUCHUS Ha SJIEKTPUUECKUX CXeMax.

dopmMa npeacTaBjieHusi pe3yJabTaTa: 0TUYET onpeneaéHHol padoTe.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYIEHTY, €CJIM OTYET O BBINIOJHEHUHU JIA0OPaTOPHOM
paboOTHI BBHIMOJIHEH B TOJHOM OOBEME, pacyeThl BBIMOJHEHBI IPABHIBHO, OTBETHI HA BOMPOCHI
c(OpPMYIIMPOBaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOJHO BIIAJICET TECOPETHUYECKHM MAaTEPHUaloOM,
0€301TMO00YHO MPUMEHSIET €T0 MPHU BHITIOJIHEHUH JJA0OPATOPHON PabOTHI;

- OIICHKa «XOPOII0» BBICTABJSICTCS CTYICHTY, €CJIM JIOMYIIECHbl HE3HAYMTEIbHBIC OIMIUOKH B
pacuerax, odopmieHHE OTYeTa IO JIadOpaTOpHOW padoTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHMSM, OTBETHI Ha TIOCTABJIICHHBIC BOIIPOCHI PACKPHITHI HE B MIOJHOM 00bEME.

- OICHKA «YAOBJETBOPUTEJBHO» BBICTABISCTCS CTYICHTY, €CIIM 3aJaHHE BBIMOJHEHO C
«rpyObIMI» OMMOKaMH, OTYET 1O JIabopaTopHOU padoTe oopmieH 0e3 COONIOACHHS YCTAaHOBICHHBIX
MIPaBHII.

- OIICHKA «HEeY/JAO0BJIETBOPUTEIBLHO» BBICTABISICTCS CTY/ICHTY, €CiIi paboTa HEe BBITIOJIHEHA.

Tema 2.2 Crioco0bI coefMHEHHS AKTHUBHBIX H MACCHBHBIX
3JIEMEHTOB JJIEKTPUYECKHX LeNneil MOCTOSTHHOT0 TOKA

JlaGopaTopnast paGora Ne2
«OnbITHAs NPOBEPKA CBOMCTB MOC/IEI0BATEIbHOI0 COCTHHECHHUS PE3UCTOPOB»
ean:
- 3aKPEMUTh TEOPETUUECKHE 3HAHUS 110 TEME «DNEKTPUUYECKHUE LIETIH TIOCTOSHHOTO TOKa».

- C(l)OpMI/IpOBaTL YMCHHUE TIOJIB30BAaTHCA HU3SMCPHUTCIbHBIMUA HpI/I60paMI/I, O6pa6aTBIBaTB
PE3YyIbTAaThl U3SMCPCHU .
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- copMUpOBATH YMEHUE AaHATTU3UPOBATH MMOJTYUCHHBIC B PE3YJbTaThl SKCIIEPHUMEHTA.

Boinosnus padorty, Bl Oyaere:

YMETh:

-Y3. paccuuThIBaTh apaMeTpPhl JIEKTPUUECKUX, MArHUTHBIX LIETIEH;

-Y4. cHMMaTh I[IOKa3aHHUS U IIOJIb30BaTbCA DJIEKTPOUIMEPUTEIbHBIMU IMpUOOpaMH U
MPUCTIOCOOTICHUAMMU;

-¥Y5. coOupatp 2JIeKTPUIECKUE CXEMBI;

-V6. yurath MNPUHOUIIMAJIBHBIC, JICKTPUYCCKUC U MOHTAXKHBIC CXCMBI.

MartepuajbHoe o0ecneyeHHMe: HHCTPYKLIMS 110 BBINOJHEHHUIO J1a0opaTOpHOM padoThl Ne2,
JIabopaTopHbIil CTEH, MyJIbTUMETP.

3aganue:
1. OnbITHBIM IyTEM IPOBEPUTH CBOMCTBA MOCIEI0BATEILHOTO COEAMHEHUS PE3UCTOPOB.
Ilopsinok BbINOTHEHUsI pA0OTHI
1. [IpounTaTh KOHCTEKT JEKIUHU 10 TeMe «CIoCcoObl COETMHEHUST PE3UCTOPOBY.
2. O3HaKOMHUTHCS C MHCTPYKIIUEH 110 BHIIOJTHEHUIO Pa0OTHI;
3. TIpoBecTH KCIIEPUMEHT;
4. BBINOJHUATH OTYET O TIPOJICTaHHOU paboTe.

Xox pa0doThI:

1. BEHUMAaTENBHO TPOYUTATh WHCTPYKIIMIO, O3HAKOMUTHCA C MPHOOpaMu B 00OpYyIAOBaHUEM,
OTIPEJeNUTH 1IEHY JIeJIeHHs TPUOOPOB.

2. Hageptuts CXeMy TOCIeOBATEILHOTO COEAMHEHHUS PE3UCTOpoB (3 pesuctopa).
OHpe)IeJ'II/ITI) MCCTO BKJIFOUCHUA USMEPUTCIIbHBIX l'IpI/I60pOB JJ11 UBMCPECHUA BCEX TOKOB U Haprl)KeHHfI
B cxeme. OmnpenenuTh npeaesbl U3MEPEHHs U LIEHY JIeIeHUs U3MEPUTENIbHBIX TPUOOPOB.

3. CoOparp cxemy. [locrme mpoBepkH NPaBUIBHOCTH CXEMBlI MPEMOJABaTEIEeM BKIIOYUTH
yCTaHOBKY. Pe3ynbTaThl u3mMepeHus 3anectu B Tabmuiy 2.1.

Tabnuma 2.1-Pe3ynpTaThl IpOBEPKH MOCIEAOBATEIILHOTO COSAMHEHUS PE3UCTOPOB

ConpoTHBieHNE Pe3ynbrarel uamMmepeHus PesynbTarhl pacueToB
Hanpsoxenue, B Tox, Hanpspokenue, B Tox ,
A A
Ri
R,
R3
Rosu= R1+ Rz +R3

4, HpOBCpI/ITb IpaBUJIBbHOCTb 3dKOHOB IMOCJICA0BATCIIBHOIO COCANHCHUA PE3NCTOPOB

AU U, +U,+U,;b) |

U
_ _ _ . _ 06wy
obw Il_IZ_IS’B) Ro6u4_ '
obwy
5. Cﬂeﬂaf/iTe BBIBOJIbI O IOATBECPIKACHNUU 3dKOHOB ITOCJICA0OBATCIIBHOI'O COCAUHCHUA PE3UCTOPOB.

6. OTBeTUTH HA KOHTPOJIBHBIC BOIIPOCHI.

obwy =

dopma npeacTaBaeHUs pe3yJabTaTa: OTUET ONpeAeNEéHHON paboTe.
Kputepun onenkn:

- OICHKa «OTJHUYHO» BBICTABJIACTCA CTYACHTY, €CJIIM OTYET O BBINIOJIHCHUHN J'Ia60paT0pH0ﬁ
paGOTLI BBIIIOJIHEH B IIOJJTHOM O6’B€Me, PpacCUYCThbl BBINIOJHCHBI IMPABUJIIBHO, OTBCTBI Ha BOIIPOCHI
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cOpMyYIMpPOBaHBl TOYHO M TPAMOTHO; CTYAEHT CBOOOJHO BIIAJCET TECOPETHYECKHM MAaTEpHUajoM,
6e301100YHO IPUMEHSIET €T0 MPH BHIMOJIHEHUH Ta00paTOPHOI paboTHI;

- OLICHKA «XOPOIIO» BBHICTABIISETCS CTYACHTY, €CIU JOMYIICHbl HE3HAYMTEIbHbIC OIIMOKU B
pacderax, odopmiieHHE OTdYeTa Mo JabopaTopHOi paboTe HE COOTBETCTBYET YCTAaHOBJICHHBIM
TpeOOBaHMSM, OTBETHI Ha MIOCTABJICHHBIC BOIIPOCHI PACKPBITHI HE B ITOJHOM 00BbEME.

- OIEHKAa «Y/AOBJETBOPUTEJBHO» BBICTABIISICTCA CTYICHTY, €CIIM 3aJaHHE€ BBINOJHEHO C
«rpyOBIMI» OITMOKAMU, OTYET 10 JT1abopaTopHO# paboTe odopmiieH 6e3 COOMIOICHHS YCTAaHOBICHHBIX
MPaBUIL

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

Tema 2.2 Cnioco0bI cOeAUHEHN AKTUBHBIX U MACCUBHBIX
3JIEMEHTOB JJIEKTPUYECKHUX I[eTlell MOCTOSIHHOTO TOKA

JlabopaTopnas paéora Ne3
OnbITHAsi IPOBEPKA CBOICTB MapPa/iIeIbHOIO COeIMHEHHS Pe3UCTOPOB

enan:

- 3aKpEeNUTh TEOPETUUECKHUE 3HAHUS 110 TeMe «DNEKTPUUYECKHE LIETTH MOCTOSHHOTO TOKa.

- copmMupoBaTh yMEHHE TIOJIb30BaThCA H3MEPUTENbHBIMH Mpubopamu, 00padaThiBaTh
pe3yNbTaThl U3MEPEHUS.

- copMHUpOBaTH YMEHHE aHATU3UPOBATH MOJYYE€HHBIE B pE3yJIbTaThl IKCIIEPUMEHTA.

Bbinosinus padory, Bel Oynere:

YMETb:

-¥Y3. paccuMThIBaTh MapaAMETPbI IEKTPUUECKUX, MATHUTHBIX 1ETICH;

-Y4. cHMMaTh T[IOKa3aHHUA W TOJB30BaThCS DJICKTPOU3MEPUTENbHBIMU MpubOpamMu U
MIPUCTIOCOOJICHUSMH,

-V5. cobupath IEKTPUICCKUE CXEMBI;

-Y6. untaTh NPUHIUIHAIBHBIE, TEKTPUIECKIE U MOHTAKHBIE CXEMBI.

MarepuajbHoe oOecnedyeHHe: WHCTPYKIUS IO BBITIOJHEHUIO JIA0OpaTopHOM paboThl Ne3,
JlaGopaToOpHBIN CTEH, MYJIBTUMETD.

3aganue:

1. OnBITHBIM MyTEM MPOBEPUTH CBOICTBA MapaJlJIEIbHOTO COEIUHEHUSI PE3U CTOPOB.

Iopsinok BbINMOJIHEHHSI PA0OTHI

1.BHUMaTeNnbHO MPOYMTATh HHCTPYKLHIO, O3HAKOMUTHCS C MHpubopamMu U 0O0OpYyTOBaHHUEM,
OTPEENUTh IIEHY JIeJIeHHs PUOOPOB.

2. 3yunTth cxemy NOCIeA0BaTEeIbHOTO COSIMHEHUS PE3UCTOPOB.

3. CoOparp cxemy. [locrne mpoBepku MPaBUIBHOCTH CXEMBI NpenojaBaTelieM BKIIOYUTh
yCcTaHOBKY. Pe3ynbTarhl uaMepeHus 3aHectu B Tadbmuiry 3.1.

Tabnuma 3.1 -Pe3ynbraTel NpoBepKH MapajiebHOTO COSAMHEHUS PE3UCTOPOB

ConpoTuBieHue Pesynbratel usmepenus Pe3ynbraTel pacueToB
Hanpsioxenue, B Toxk, Hanpspxenue, B Toxk,
A A
Ry
R
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R

l/R06m: 1/Ri+ 1/R, +1/R3

PazomkHyTh Ieh pe3uctopa R3 u u3meputh TOK 1 HanpspkeHue Ha R1 u R2

R1

R

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

4. TIpoBepuTh NIPABUIBLHOCTD 3aKOHOB IOCJIEI0BATEILHOIO COETUHEHHS PE3UCTOPOB
Uo(?'u
=U, =U, =U,; b) | IL+1,+1; B) R, =—.
06wy
5. Cnenaiite BbIBOJIbI O TIOATBEPKACHUH 3aKOHOB MIOCIEA0BATENBHOIO COETUHEHUS PE3UCTOPOB.
6. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

AU

obwy obwy =

®dopMma npeacTaBiaeHns pe3yabTaTa: OTYET ONPeeIEHHOI padoTe.

Kpurtepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABIISCTCS CTYIEHTY, €CJIM OTYET O BBINIOJHEHWUH JIA00PaTOPHOM
paboOTHI BBIMOJIHEH B TOJHOM OOBEME, pacdeThl BBITIOJHEHBI NPAaBWIIBHO, OTBETHI Ha BOIPOCHI
cOpPMYIIMPOBaHBI TOYHO W TPAMOTHO; CTYACHT CBOOOIHO BJAJIEET TEOPETHUYECKUM MaTepHajoM,
6€301IM00YHO TPUMEHSIET €ro IPU BBIMOJIHEHUH Ja00paTOpHOIl paboTHI;

- OIICHKa «XOPOILL0)» BBICTABISAETCS CTYAEHTY, €CJIM AOMYIIEHbl HE3HAYUTENbHbIE OLIMOKU B
pacderax, odopMIIEHHE OT4YeTa IO JIabOpaTOpHOUM pPabOTEe HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUsAM, OTBETHI HAa IOCTABJIEHHBIE BOMPOCH! PACKPHITHI HE B MIOJTHOM O0BEME.

- OIIGHKa «YyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIU 3aJaHHe BBINOJIHEHO C
«rpyOBIMI» OMHUOKaMH, OTUET IO JabopaTopHO# padoTe odopmiieH 6e3 coOMI0IEHNS YCTAaHOBICHHBIX
MIpaBuUIIL.

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

Tema 2.3 3aK0HBI JJIEKTPUUYECKUX LIETIEH MOCTOSTHHOTO TOKa
JlaGopaTtopHas padora Ne4
N3yuenue 3akoHoB Kupxrodga

ean:

- 3aKpEeNUTh TEOPETHUYECKUE 3HAHUS IO TeMe «3aKOHBI SJIEKTPUYECKUX IETEeH MOCTOSHHOIO
TOKay;

- 3aKPENUTD MMOHATUS «Y3EI1», KBETBbY», KKOHTYPY;

- 3aKpenuTh yMEHHE MPUMEHSTh 3akoHbl Kupxroda ams pacuera CIOKHBX SIEKTPUUECKUX
Lernei MOCTOSIHHOTO TOKA;

- copmMupoBaTh yMEHHE TIOJIb30BAaThCA HW3MEPHUTENbHBIMH MpUOOpaMu, o00pabaTbiBaTh
pe3yJbTaThl U3MEPEHUS,

- copMHUpOBaTH YMEHUE aHATTU3UPOBATH MOJTYUYEHHBIE B PE3yIbTaThl SKCIIEPUMEHTA.

Bemmosinus patdory, Bel Oyaere:

YMETB!

-Y3. paccuuThIBaTh MapaMeTPhl AEKTPUUECKUX, MATHUTHBIX LETeH;

-Y4. cHUMaTh TIOKa3aHUS M TOJb30BAThCA OJIEKTPOU3MEPUTENBHBIMU NpHOOpaMu U
MIPUCTIOCOOTICHUAMU;
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-¥Y5. coOupatp 3IEKTPUIECKUE CXEMBI;

-Y6. unTaTh NPUHIUIHAIIBHBIE, JIEKTPUIECKHE U MOHTAKHBIE CXEMBI.

MartepuajibHOe of0ecnedeHHe: HHCTPYKIHS IO BBINOJHEHHIO JabopaTopHoil paboTbr Ned,
JIaGopaTopHBIii CTeH, MyJIBTUMETD.

3amanmue:

1. OnBITHBIM ITyTEM MPOBEPUTH CIIPABETUBOCTD 3aKOHOB Kupxroda.

Ilopsinok BbIMOTHEHUsI PpA0OTHI

1.BHUMaTeNnbHO MPOYMTATh WHCTPYKLHUIO, O3HAKOMHUTBHCA C TPUOOpPaMHU U 000pPYIOBaHHEM,
ONPEENUTh LIEHY JI€JIeHHs IPUOOPOB.

2.HavepTuTh CIOXKHYIO DJIEKTPUUECKYIO CXEMY, COCTOSIIIIYIO U3 TPEX BETBEH.

3. CoOparp cxemy. I[locie TpoBepKHM TPaBUIIBHOCTH CXEMBI IPENOJABATEICM BKIIOYHTH
YCTaHOBKY. Pe3ynbpTaThl H3MepeHus 3aHecTH B Tabuuny 4.1.

Tabnuma 4.1 -Pe3ynbraThl IPOBEPKH CIIpaBeAIUBOCTH 3aKOHOB Kupxroda

Pesynbprarel uzmepeHus Pe3ynbprarel pacueToB
Toxku ITanenust HanpsiKeHUs Ha ZE Toxu [TaneHust HanpsKEHUs! z
MIACCUBHBIX 3JIEMEHTAX B Ha [TACCUBHBIX E
JJIEKTPUYECKOM LIeTIn ’ 3JIEMEHTax

3JIEKTPUYECKOM LENHn

11, 12, 13, | Ury, | Ugg, Ugs, Ugs, 15,| 12,] 13,A | Ury, | Urzy, | Ugrs, | Uga,
A A A B B B B Al A B B B B
Kontyp
1
Kontyp
2

4. CocTaBUTbh ypaBHEHHS 110 TIEPBOMY M BTOpoMYy 3aKoHaM Kupxroda u paccuurarh TOKH,
MaJeHNs HAMPSKEHUS Ha KaXJI0M CONIPOTUBIICHUH, PE3yAbTaThl pacueTa 3anucarh B TabIuLe U
CPaBHUTH C pe3y/IbTaTaMU U3MEPEHUsI.

5. [IpoBeputh mpaBMIIBHOCT 3aKOHOB Kupxroda.

6. CaenaiiTe BBIBOJIBI O TIOATBEPKACHUH 3aKOHOB Kupxroda.

7. OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI.

dopma npeacTaBlieHUs pe3yJbTaTa: OTYET ONpeeIEHHOMN padoTe.

Kpurepun oueHku:

- OIICHKa «OTJMYHO» BBICTABISETCS CTYACHTY, €CIM OTYET O BBIMOJHEHUU JaOOpaTOpPHOM
paboOTHl BBHIMOJHEH B MOJHOM OOBEME, pacyeThl BBHIMOJHEHBI INPAaBUIBHO, OTBETHI HAa BOIPOCHI
copMyIHpOBaHBl TOYHO M T'PAaMOTHO; CTYJCHT CBOOOJHO BIAZEET TEOPETUYECKUM MaTepHajioM,
0e301nO0YHO MPUMEHSET €0 MPH BBITIOJIHEHUH J1a0opaTopHOi paboThI;

- OLCHKAa «XOPOLIO» BBHICTABIISCTCSA CTYACHTY, €CIIU IOMYIIECHbl HE3HAYMTEIbHBIC OIIMOKU B
pacuerax, odopmiieHHe oT4eTa 1O JIAOOpaTOpHOW pPabdOTe HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHUAM, OTBETHI HAa IOCTABJIEHHBIE BOIIPOCH! PACKPHITH HE B IOJTHOM 00bEME.

- OLEHKAa «y/AOBJETBOPUTEJBHO» BBICTABIsCTCA CTYJCHTY, €CIM 3aJaHHE€ BBINOJHEHO C
«rpyOBIMH» OLIMOKaMH, OTYET M0 J1JabopaTopHOI paboTe odopmieH 6e3 coOII0IeHNs YCTaHOBIIEHHBIX
MIPaBUIL

- OIICHKA «HeY/JA0BJIeTBOPUTEJIbLHO» BbICTABIISETCS CTY/IEHTY, €CIM padoTa HEe BBIIIOJIHEHA.

Tema 4.3 O0uwmii cinyyail Hepa3BeTBICHHOMN 1IETIH IEPEMEHHOTO TOKa

JlaGopaTopnass padora NeS
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HccnegoBanue BHCKTquCCKOﬁ LCIHU IIEPEMCHHOI'0 TOKaA € MOCJICAOBATCIIbHBIM COCIUHCHHUEM
SJICMCHTOB

eas:
- 3aKPENUTh TEOPETUUECKHUE 3HAHUSI 110 TEME «DNEKTPUUYECKHUE LIETIH IEPEMEHHOTO TOKAY.
- chopMupoBaTh yMEHHE TMOJIB30BAThCA W3MEPUTEILHBIMU TpUOOpamMu, 00padaThIBaTh
pe3yJbTaThl U3MEPEHUS.
- chopMupoBaTH YMEHUE AHATU3UPOBATH MOJTYUYEHHBIC B PE3YIbTATHI SKCIIEPUMEHTA.

Boinosnus padorty, Bel Oyaere:

YMETb:

-¥Y3. paccuuThIBaTh apaMeTpbl JEKTPUUECKUX, MATHUTHBIX LIETIEH;

-Y4. cHMMaTh T[IOKa3aHWA W TIOJB30BaThCS dBJIEKTPOU3MEPUTENbHBIMU MpubOpamMu HU
MIPUCTIOCOOICHUSIMY;

-Y5. cobupath JIEKTPUUYECKHE CXEMBI;

-V6. yurtath MNPUHIUITHAJIIBHBIC, JICKTPUYCCKUEC U MOHTAXKHBIC CXCMBI.

MartepuajbHoe o0ecneyeHMe: HHCTPYKIMS I10 BBINOJHEHUIO J1abopaTopHOil paboThl Ne5,
JIaGopaTopHbIil CTEH T, MyJIbTUMETP.

3ananmue:

2. OTBITHEIM IMyTEM IPOBCPUTH CBOMCTBa II0CJICAOBATCIILHOTO COCAMHEHNS ITaCCHUBHBIX
OJICMCHTOB B LCIIAX IIEPEMCHHOI'0 TOKA.

IHopsAoK BbINOJHEHNS PA0OTHI

1. BHUMAaTEeNbHO MPOYUTATh MHCTPYKIIHIO, O3HAKOMHUTHCA C IpubopaMu U 000pYyAOBAHUEM,
OTIPEJeNUTH 1IEHY JIeJIeHHs TPUOOPOB.

2. HauepTuTh cXeMbl OCIEAOBATEIBHOIO COEAMHEHUS PE3UCTOPA U KATYIIKA WHIYKTUBHOCTH,
pesucTtopa M KoOHJeHcaropa. OmnpenenuTb MECTO BKIIIOUEHUS H3MEPUTENbHBIX MPUOOpPOB s
M3MEPEHUS BCEX TOKOB U HAINpsDKEHUU B cxeme. OnpenenuTh Npeneiabl U3MEPEHUs U LIEHY JEJICHUS
M3MEpPUTENbHBIX TPUOOPOB.

3. CoOparp cxemy. [locrme mpoBepkH NTPABUIBHOCTH CXEMBlI MPEMOJaBaTEIeM BKIIOYUTH
YCTaHOBKY. Pe3ynbTaThl H3MepeHus 3aHeCTH B Taduiy 5. 1.

Tabnuna 5.1-Pe3ynbrarsl mpoBEepKH MOCIEI0BATEILHOTO COSAMHEHUS PE3UCTOPOB

ConpoTHBieHNE Pe3ynbrarel uamepeHus Pe3ynbTarhl pacueToB
Hanpsioxenue, B Toxk, Hanpspokenue, B Tox,
A A
RL-uens
R
L
/=
RC-uemnn
R
C
/=
3. [IpoBepuTh NpaBUIBHOCTH 3aKOHOB MOCIE0BATEIBHOTO COETMHEHUS PE3UCTOPOB.
s RL-menm:
U=Up’+ UL,

Z2=R%+X %=UII.
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JInga RC-uienu:

U2=Ug2+ U2

Z*=R*+Xc*=UII;

4. Cnenaiite BbIBOABI O NOJATBEP)KICHUM 3aKOHOB IIOCIEA0BATEIBHOIO COEIMHEHUU
PE3UCTOPOB.

S. [TocTpoiiTe BEKTOpHBIE JUArPaMMBI.

6. Omnpenenure KO3GUIMEHT MOIIHOCTH AKTUBHYIO, PEAKTUBHYIO M TIOJHYIO MOIIHOCTH
AIEKTPUYECKOM LIETIH.

1. BeIpasure TOK, HalIpsiKEHUs, CONPOTUBIIEHUSA U MOIIHOCTh KOMIIJIEKCHBIMU YUCIIAMM.

8. OTBeTUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.

®dopMma npeacTaBiaeHus pe3yabTaTa: OTYET ONPeeIEHHOI padoTe.

Kpurtepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIIACTCS CTYIEHTY, €CIM OTYET O BBINIOJHEHUH JIA0OPaTOpHOM
paboTHI BBIMOJIHEH B TOJHOM OOBEME, PacyeThl BBITIOJHEHBI MPAaBWIIBHO, OTBETHI HAa BOIMPOCHI
cOpPMYIIMPOBaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOIHO BJIAJCET TEOPETUYECKUM MaTEpHAIIOM,
0€301I1M00YHO TPUMEHSIET €r0 IIPU BHIMOJIHEHUH Ja00paTOpHOI paboTHI;

- OIIGHKa «XOPOII0» BBHICTABISIETCS CTYICHTY, €CIIM JIOTYIIEHHl HE3HAYMTEIbHBIE OIIUOKH B
pacderax, odopMiieHHE OT4YeTa IO JIAbOpaTOpHOUM pPabOTE HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHMSM, OTBETHI Ha TIOCTABJICHHBIE BOITPOCH! PACKPHITHI HE B TIOJTHOM O00beMe.

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

- OIICHKA «HEY/JAO0BJIETBOPUTEIHLHO)» BBICTABISICTCS CTY/ICHTY, €CiIi paboTa He BBHITIOJTHEHA.

5.2 Cnoco0Obl1 coequHennst pa3 Tpex¢asHbIX reHePaTOPOB U MPUEMHUKOB YJIEKTPHYECKOI
sHeprum JladbopaTtopnasi pabora Ne6

«HUccaenoBanue tpexga3zHOH JJIEKTPUYECKOH Lenu NPU coefuHeHHMH (a3 NMpUEeMHHUKA
«3Be3/10i».
Henan:
- 3aKpenuTh TeopeTHueckue 3HaHusg 1o Teme «CrnocoObl coenuHeHus ¢a3 TpexdaszHbIX
TreHepaTOPOB U MPUEMHHUKOB JIEKTPUUECKOI SHEPTUNY;
- chopmupoBaTh yYMEHHE TMOJb30BaThCS HM3MEPUTEIbHBIMU HpubOOpaMu, o00padaTbiBaTh
pe3yNbTaThl U3MEPEHUS;
- copMUpOBaTH YMEHUE aHATTU3UPOBATDH MIOJYUEHHBIE B PE3yJbTaThl SKCIIEPUMEHTA.

Bbinosinus padory, Bbl Oynere:

YMETh:

-¥Y3. paccuuThIBaTh IapaMeTPbI JIEKTPUUECKNUX, MATHUTHBIX LIETICH;

-Y4. cHUMaTh TIOKa3aHUs M IMOJb30BAThCA OJIEKTPOU3MEPUTEIbHBIMU INpubOpamMu U
IIPUCIIOCOOTICHUAMU;

-¥Y5. coOupath 3JIEKTPUUYECKUE CXEMBI;

-Y6. unTaTh NPUHUMIINAIIBHBIE, IEKTPUIECKUE U MOHTAKHBIE CXEMBI.

MarepuajbHoe ofOecnmedeHHe: WHCTPYKIMS I10 BBINOJHEHHIO Ja0opaTOpHON paboThl Neb,
JIaGopaTopHBIi CTEH, MyJIBTUMETD.

3aganne:

1. OnbITHBIM IyTeM MPOBEPUTHh 3aKOHOMEPHOCTH B TpeX(a3HOW 3IEKTPUUYECKOW LEenH IMpH

COEIMHEHUH (pa3 MpHUEMHUKA «3BE3/101».

IHopsinok BbIMOTHEHUsI PA0OTHI
1. BHUMaTeIbHO MPOYUTATH HHCTPYKIMIO, 03HAKOMUTBCS C MPUOOpaMu U 000pYJOBAHUEM.
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2. HaueptuTh cxeMy coeAuHEHHUs (a3 NMpUEMHHKA 3BE3JI0H OMPEICITUTh MECTO BKIIOUEHUS
M3MEPHUTEIBHBIX TPUOOPOB /ISl U3MEPEHUS JIMHEHHBIX U (Pa3HBIX TOKOB U HaNpsuKeHUH. OnpenenuThb
MpeeNbl U3MEPEHHUS U LIEHY JICTICHUS] U3MEPUTEIILHBIX TPHOOPOB.

3. CoOparb cxemy. Ilocie mpoBepkH TMPaBUIBHOCTH CXEMBI MPENOJABATEICM BKIIOYHTH
yCTaHOBKY. Pe3ynbTaTsl n3MepeHus 3aHeCTH B TaOIHUIyo. 1.

Tabmuua 6.1- Pe3ynprarel n3amMepeHnii B Tpex@a3HbIX HEMsIX

Conpotu Pesynbprarel uzmMmepeHus Pesynbrarsl
BJICHHE pacuera

Ua | Ug | Uc | Ua | Us | Uc | Ung | Ugc [ Uca | Ia | I | lc P, Q, S,

Br BAp BA

1. CumMmeTpuyHasi Harpy3Ka

ReRoe| | [ | [ | [ | [ [ [ [ [ [ |

2. HecumMmeTpuuHas Harpy3ka npu coeIuHEHUH (a3 mMpueMHUKa 3Be37101 0€3 HyJIeBOro MpoBoa

3. HecummeTpuyHas Harpy3ka npu COeJMHEHUH (ha3 MpUEeMHHUKA 3BE3/10M C HYJIEBBIM IIPOBOJIOM

4. Cnenaiite BBIBOJIBI O TIPOJICTIAHHOM paboTe. Y CTaHOBUTE COOTHOIIECHUS MEXKY THMHEHHBIMU 1
(ha3HBIMHM HAMPSDKEHUSIMU ¥ TOKAMH TPU COSIMHEHUH 3BE37I0M.

5. IlocTpoiiTe BEKTOPHBIE IHAarpaMMBl.

6. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

dopmMa npeacTaBjieHusi pe3yabTaTa: 0TUYET OnpeneaEHHo padoTe.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABIICTCS CTYIEHTY, €CJIM OTYET O BBINOJHEHUHU JIA0OPaTOPHOM
paboOTHI BBIMOJIHEH B TOJHOM OOBEME, PacyeThl BBITIOJHEHBI MPAaBWIBHO, OTBETHI HAa BOMPOCHI
cOpPMYIIMPOBaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOJHO BIIAJCET TECOPETHUYECKHM MAaTEPHUaloM,
0€301TMO00YHO MPUMEHSIET €T0 MPHU BHITIOJIHEHUH JJAOOPATOPHON PabOTHI;

- OIICHKa «XOPOII0» BBICTABJSICTCS CTYICHTY, €CJIM JIOMYIIECHbl HE3HAYMTEIbHBIC OIMIUOKH B
pacuerax, odopmicHHe oOT4YeTa MO JabOpaTOpHO paboTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHMSM, OTBETHI Ha TIOCTABJIICHHBIC BOIIPOCHI PACKPHITHI HE B MOJHOM 00bEME.

- OICHKA «YAOBJETBOPUTEIBHO» BBICTABISCTCS CTYICHTY, €CJIM 3aJaHUE BBINOJHEHO C
«rpyOBIMI» OLIMOKaMU, OTYET MO J1abopaTtopHOil pabote odopmiieH 6e3 coOMOAeHHs YCTAaHOBIEHHBIX
MIPaBHII.

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

5.2 Cnoco0bl coenuHenns ¢a3 Tpex(a3HbIX reHePATOPOB U NPHEMHUKOB 3J1eKTPUYECKOi
IHEPIruu
JlaGopaTopnast paGora Ne7

«HccnenoBanne TpexgasHON JJIEKTPUYECKOH Lenu NpH coeluHEeHHHM (a3 NPHEMHHKA
«TPeyroJIbHUKOM

ean:
- 3aKpenuTh TeopeTHueckue 3HaHusg 1Mo Teme «CrmocoObl coemuHeHHs ¢a3 TpexdazHbIX
TE€HEPATOPOB U MPUEMHHUKOB AJIEKTPUUECKOU SHEPTUMY;
- chopmMupoBaTh yYMEHHE TMOJB30BATHCS WU3MEPHUTENBHBIMH MpHOOpaMu, 0OpadaThIBAThH
pe3ynbTaThl U3MEPEHUS;
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- copMUpOBATH YMEHUE AaHATTU3UPOBATH MMOJTYUCHHBIC B PE3YJbTaThl SKCIIEPHUMEHTA.

Boinosnus padorty, Bl Oyaere:
YMETh!
-Y3. paccuuThIBaTh apaMeTpPhl JIEKTPUUECKUX, MArHUTHBIX LIETIEH;

-Y4. cHUMAaTh TIOKa3aHUS M I[OJB30BAThCA 3JIEKTPOM3MEPUTEIbHBIMU  NpHOOpaMH U
MPUCTIOCOOTICHUAMMU;

-¥Y5. coOupatp 2JIeKTPUIECKUE CXEMBI;
-V6. yurath MNPUHOUIIMAJIBHBIC, JICKTPUYCCKUC U MOHTAXKHBIC CXCMBI.

MartepuajbHoe o0ecneyeHHMe: HHCTPYKLIMS I10 BBINOJHEHHUIO J1abopaTopHOM padoThl Ne7,
JIaGopaTopHbIil CTEH], MYJIbTUMETD.

3amanue:

1. OnbITHBIM NMyT€M MPOBEPUTH 3aKOHOMEPHOCTH B TpeX(a3HOM 3IIEKTPUUYECKOW LIENU MPH
COeIMHEHUH (a3 IPUEMHUKA «TPEYrOJbHUKOM.

Ilopsinok BbINOTHEHUSI PpA0OTHI

1. BHMaTeapHO MPOYUTATh HHCTPYKIMIO, 03HAKOMUTHCS ¢ TprOopaMu U 000pyI0BaHUEM.

2. Haueptuth cxeMy coemuHeHHs (a3 TpHEMHHKA TPEYTOJBHUKOM ONPEACTHTh MECTO
BKJIFOUEHUSI U3MEPUTENbHBIX MPUOOPOB /ISl U3MEPEHUsI JIMHEHHBIX U (a3HbIX TOKOB U HaIpPsHKEHUH.
Onpenenutp mpenenbl U3MEPEHUs U LIeHY JeJIeHUs] U3MEPUTENIbHBIX TPUOOPOB.

3. CoOpatrp cxemy. Ilocie mpoBepKHM MPaBWILHOCTH CXEMBI TPENOJaBaTeeM BKIIOYUTH
YCTaHOBKY. Pe3ynbpTaThl H3MepeHus 3aHecTH B Tadbnuny 7.1.

Tabmuma 7.1- Pe3ynprarhl n3aMepeHnii B Tpex(a3HbIX MeTsiX

Conpotu Pe3ynbTatel n3MepeHust Pe3ynbTaThl
BJICHHE pacuera
UA UB UC UAB UBC UCA IA IB IC I/—\B IBC ICA P, Q: Sa
Br | BAp | BA

RA=R|3=RC
RA—
RB=
Rcz

1. CrnenaiiTe BBIBOABI O TIPOJICTAHHOW paboTe. YCTaHOBHTE COOTHOIICHUS MEXIY

JMHEWHBIMU U (Da3HBIMH HAMPSDKCHUSIMU U TOKAMH IPU COCTMHEHUH 3BE3I0M.
2. [TocTpoliTe BEKTOpHBIE AUATPAMMBI.
3. OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

®opma npeacTaBlieHUs pe3yJbTaTa: OTYET ONpeaesIEHHOM padoTe.

Kpurepum oueHku:

- OIICHKa «OTJHMYHO» BBICTABISECTCS CTYICHTY, €CIIM OTYET O BBINOJHEHUH J1a00PAaTOPHOU
paboOTHl BBHIMOJHEH B MOJHOM OOBEME, pacyeThl BBHIMOJHEHBI INPAaBUIBHO, OTBETHI HAa BOIPOCHI
copMyIHpOBaHBl TOYHO M T'PAaMOTHO; CTYACHT CBOOOJHO BIIAZEET TEOPETUYECKUM MAaTepHalioM,
6e30111M00YHO IPUMEHSIET €ro MPH BHIMOJIHEHUH JTa00paTOPHOI paboTHI;

- OILIEHKa «XOpPOIIO» BBICTABJISIETCS CTYIACHTY, €CJIM JIONMYyLIEeHbl HE3HAYMTEJIbHBIE OLIMOKH B
pacuerax, odopmieHHe oTyeTa MO J1abopaTOpHOl paboTe HE COOTBETCTBYET YCTAaHOBJIEHHBIM
TpeOOBaHUAM, OTBETHI HAa IOCTABJIEHHBIE BOIIPOCH! PACKPHITH HE B IOJTHOM 00bEME.

- OLEHKAa «y/AOBJETBOPUTEJBHO» BBICTABISAETCA CTYJCHTY, €CIM 3aJaHHE€ BBINOJHEHO C
«rpyOBIMU» OLIMOKaMH, OTYET MO JJabopaTOpHOH paboTe odopmieH 6e3 coOI0AeHUS YCTAaHOBICHHBIX
MpaBUJL.

- OIICHKAa «HEYAOBJECTBOPUTEJIbHO» BBICTABIIACTCA CTYACHTY, €CIIN pa60Ta HC BBIINIOJIHCHA.
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Tema 6.2 IIpudopsl U MeTOAbI H3MEPEHHUS
JlabopaTropnasi padora Ne 8
«M3mMepeHnst AIIEKTPUUECKUX BEITHUMH

Mean:
- 3aKpENUTh TEOpEeTUUECKHEe 3HaHUs 110 TeMe «[Ipubopsl 1 METO 1Bl U3MEPEHUSY;

- chopMupoBaTh yMEHHE TMOJB30BAThCA W3MEPUTEILHBIMU TpUOOpamMu, 0O0padaThIBaTh

pe3yJbTaThl U3MEPEHUS;
- chopMupoBaTH YMEHUE AHATU3UPOBATH MOJTYUYEHHBIC B PE3YIbTATHI SKCIIEPUMEHTA.

Boinosnus padorty, Bel Oyaere:

YMETb:

-Y3. paccuuThIBaTh NapaMeTPbl AEKTPUUECKUX, MATHUTHBIX LIETIEH;

-Y4. cHMMaTh T[IOKa3aHWA W TIOJB30BaThCS dBJIEKTPOU3MEPUTENbHBIMU MpubOpamMu U
MIPUCTIOCOOICHUSIMY;

-V5. cobupath SIEKTPUIECKUE CXEMBI;

-V6. yurtath MNPUHOUIIHAIIBHBIC, JICKTPUYCCKUC U MOHTAXXHBIC CXCMBI.

MarepuajbHoe o0ecneyeHMe: HHCTPYKLIMS I10 BBINOJHEHHUIO J1a0opaTOpHOM padoThl Ne§,
nabopaToOpHBIC CTEHBI "DIEeKTpUYECKUE 1eTH .

3aganme: 1. BoIMoaHUTE M3MEPEHMS TOKA, HANPSIKEHHUS U MOIIHOCTH B AJIEKTPUYECKOMN LIETH.
BrIoOaHUTE N3MeEpeHns COMPOTHUBIIEHUST METOJOM aMIIEPMETPA U BOJIBTMETPA.

ITopsiok BbINMOJIHEHHSI PadOTHI

1. [IpounTath KOHCIEKT JIEKIUH 110 TeMe «[IpubOpsI 1 METOIBI U3MEPECHUS.

1.BHUMaTEeNnbHO MpPOYMTATh HHCTPYKLHIO, O3HAKOMUTHCSA C MpubopamMu U 0O0OpyIOBaHHUEM,
OTIPENIeNIUTH 1IEHY JeJIeHHs TPUOOPOB.

Co0partb cxeMy, OKa3aHHYIO Ha pUCyHKe 8. 1.

|

| PV 7

v
=
T

PA1
4.
5. Pucynok 9.1. — DnexTpuyeckas cxema
2. VI3MepuTh TOK U HAIIPSDKEHHUE B AJIEKTPUUYECKON LIETIH.

3. VYcraHoButh mnepexirouaTens SA2 B mojoxkeHue 1, ucmois3ys B KadecTBe RX
KOHTPOJIbHOE CONPOTUBJIEHHE PAaBHOE BHYTPEHHEMY COIPOTHBIIEHUIO aMIIEpMETpa MU IO
MOKa3aHUsM MPUOOPOB paccuuTaTh RXj.

6. R, :UT (Om);
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4. YcraHOBUTH nepekmoyarenb SA2 B OJI0KEHUE 2, UCIIOB3Yys B KadecTBe RX To ke
COIIPOTHUBIICHHUE U 10 TIOKA3aHUSAM MPHOOPOB paccuuTaTh RXo.

5. CpaBautb Rx; 1 RX 2 ¢ KOHTpOJIBHEIM conpoTHUBIIEHHEM RX.

6. BBINOTHUTH U3MEPEHNE MOLITHOCTHU B JIEKTPUUYECKON LIEIIH.

7. BBIIIOJIHUTE U3MEPEHHUS B JIEKTPUYECKOMN LIEIU C TIOMOIIBIO MYJIbTUMETPA.

8. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

®opma npecTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeIEHHON paboTe.

Kpurepuu onenkn:

- OLIGHKa «OTJIMYHO» BBICTABIISECTCS CTYJEHTY, €CJIM OTYET O BHINOJHEHUH J1a00OpaTOPHOM
MPAaKTUYECKOH pPa0OTHI BBHITIOJIHEH B TMOJHOM O0OBEME, pacueThl BBHIMOJHEHBI MPABUIIBHO,
OTBETHI Ha BOIPOCHI CHPOPMYIMPOBAHbI TOYHO U I'PAMOTHO; CTYJIEHT CBOOOJHO BiaaeeT
TEOPETUYECKHUM  MarepuasoM, 0€30lMO00YHO NPHUMEHSIET €ro IMpU  BBINOJIHEHUU
nabopaTopHOM pabOTHI;

- OLIEHKa «XOPOILIO0Y» BHICTABIISIETCA CTYJICHTY, €CIU JOMYLUIEHbl HE3HAYNTENbHbIE OIINOKU B
pacdetax, o(hopMIICHHE OTUYETA TI0 JIA0OPATOPHOM pabOTEe HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSAM, OTBETHI Ha TIOCTABJICHHBIE BONPOCH! PACKPBITHI HE B ITOJIHOM 00bEME.

- OLIEHKAa «yJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYJEHTY, €CJIM 3a/laHH€ BBINOJHEHO C
«rpyObIMU» OIMOKamMu, OTYET Mo JabopaTopHOil padore odopmiieH 6€3 COoONOACHHS
YCTaHOBJIEHHBIX MPaBUIL.

- OLIEHKA «HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CJIU paboTa He BBINOJIHEHA.
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	Приложение 3
	Измерение мощности осуществляется в цепях постоянного и переменного токов низкой, высокой частоты, а также в импульсных цепях различной измерительной, электротехнической, радиоприемной и передающей аппаратуры. Диапазон измеряемых мощностей лежит в пре...
	В цепях постоянного тока мощность потребления нагрузки определяется произведением тока в нагрузке и падения напряжения на ней и может быть определена косвенным методом по формуле 18.1 с применением амперметра и вольтметра.
	Р=UI=I2R.                                                             (18.1)
	Устройство ваттметров
	/
	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.



