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MeTtoauueckrie yKa3aHus K BBIITOJIHEHUIO Ja00paTOpHBIX paboT

e Kaxnplil cTyIeHT BBINONHSIET paboThl MO CHIEUANBHOMY IpaduKy.
e K BoImonHeHu1o paboThl HEOOXOIUMO OATOTOBUTHCA A0 Havalla 3aHATHS B JTa0OPaTOpUH.
e [loMHMO JTaHHOTO METOIUYECKOTO IMOCOOHS PEKOMEH/IYEeTCsl UCTIONb30BaTh
JIOTIOTHUTEIIBHYIO JTUTEPATYPy U KOHCIEKT JIEKIH.
e [Ipu nmoaroroBke HEOOXOAUMO MPOAYMBIBATH OTBETH HA KOHTPOJIHHBIE
BOIIPOCBI.
e K BhImonHeHuto paboThl AOMYCKAIOTCS TOJIBKO MOATOTOBIECHHBIEC CTYCHTHI.

[TpaBuna opopmieHus oTyeTa o JabopaTopHoii padote
JlaboparopHas paboTa mpeacTaBisieT co00i HEOOIBIIIOE, HO BIIOJTHE 3aKOHYCHHOE YUeOHOEe
uccienoanue. OT4er o 1abopaTopHO paboOTe ABIAETCS TOKYMEHTOM, OTPAKAIOLIUM PE3YyIbTaThl
BBINIOJTHEHHOTO HCCIIEIOBAHUS C MAKCUMAIILHOM MOJTHOTOM U OOBEKTHBHOCTBIO.
K oopmiennto TeXHUYECKOH JOKYMEHTAIH PEABSIBISIOTCS eAnHbIC TpeOoBaHus. B
OIIpEJICTICHHON Mepe ITUM TPeOOBAHHSM JIOJDKEH YIOBICTBOPATH U OTYET O JabOpaTOpHOil padoTe.

TpeboBanust K 0OPMIIEHUIO OTYETA
OTueT nowKeH OBITH BHIMOJIHEH HAa OyMare CTaHAapTHOTO pa3mepa (dpopmat A4) ¢ oMU 1Mo 00erM
CTOpOHaM TeKcTa. Marepuai oTdeTa JOJHKEH UMETh YeTKYIO PyOpHKAIHIO, KX bl pa3ien
HE00XO0UMO CHAOIUTh 3ar0JIOBKOM.
[TpumepHBIi cOCTaB OTYETa O JabOpaTOpHOH padore:
11eJIb pabOoTHI;
HOPS/I0K BBIMOJIHEHUS J1a00paTopHOi padoThI;
NPUHIUIHATIBHBIE TEKTPUUECKUE CXeMbI U (M) CXEMbI COEJUHEHUH;
. nepevYeHb U3MEPUTENIBHBIX PUOOPOB U JIEKTPOOOOPYIOBAHHUS C YKa3aHUEM MACTIOPTHBIX
JTAHHBIX;
TaOJIUIIBI SKCTIEPUMEHTALHBIX UCCIICIOBAHUH 1 BBIITOJHEHHBIX BEIYMCIICHHIA;
arpaMMBbl U TpauKe XapaKTEePUCTHK (PYHKITMOHAIBHBIX 3aBUCHMOCTEH;
BBIBOJIBI FJTH 3aKJTFOUEHHE O MPOAETaHHOH pabdoTe.



ITPABUJIA TEXHUKHU BE3OITACHOCTHU
ITPU BBITIOJIHEHMU JIABOPATOPHBIX PABOT

Jo navana pa6ot kaxaeiid ctyneHT JJOJDKEH BHUMAaTEThbHO 03HAKOMHUTHCS ¢ HACTOSIITUMU
MIPaBUJIAMHU U PACIIUCATHCS B )KypHAJC y4eTa HHCTPYKTaXKa [0 TEXHUKE OC30IMaCHOCTH.
Crynent OBA3AH BbINOMHATH CIEAYIONIME MTPABUIIA:

1. [Tepen BrtoueHueM JabopaTopHOTo KoMmIuiekca B ceTh 220 B ybenuTecs, 4to
TyMOJIep BKIIFOUCHHS HaXoauTcs B mostoxxeHun «BBIKJL».

2. [Ipu cOopke menu UCIOIB3YHTE IPOBOJIA C HCTIPABHOMW H3OJISIIHCH.

[Tonkiouas mpuOOpEI, MPOBEPSITE COOIOIEHUE HOPM HArpy3kH (pabouee

HaIpsHKEHUE KOHJECHCATOPa, MAKCUMAJIbHBIA TOK JUIsl KATYIIEK HHAYKTUBHOCTH U T.I1.).

3. COOopKy IEKTPUUYECKOM IEMK BEIUTE M0 KOHTYpaM, HaulHasi C OCHOBHOT'O, COJIEPKAIIIETO
HMCTOYHHUK ITUTAHUS

4. BrutrodaiiTe MICTOYHUKY MUTAHUS TOJILKO TIOCTIE MPOBEPKH MIETIH MTPETIOAaBaTeIIeM.

5. [Tpu npoBeneHny TOOBIX H3MEHEHUH B CXE€ME OTKJIFOYANTE UICTOYHUK MUTAHUS.

6. OTK/II0YMTE MUTAHUE 110 3aBEPIICHUIO U3MEPEHUMN.

SAITPEIIAETCS

1. Kacartbcst TokoBeymux 4acTeil cxeMbl METANTHYECKUMU MPEMETaMU,

paboTaTh MOKPBIMH pyKaMH.

2. bes paspenienus npenogaBaTesns BKJIIOYATh JIaDOPATOPHBIE CTEH/IBI B CETh

220B v noiaBath HallPsDKEHUE HA CXEMY.

3. [Tepemernath 1a00paTOPHBIE CTEHIBI C OJHOTO CTOJIA HA APYTOM MIiIN

BCKPBIBATh HX.

4. Kyputh B n1abopaTopyu, HaX0IUThCS B BEPXHEH 0J1€K]1€ MU TOJIOBHBIX yOOpax.

[To BceM BO3HHKAIOIIMM BOIPOCAM CTYAEHTaM CielyeT 00paliaThecs K MpernoiaBaTesto. 3a nopuy
000pyIOBaHUS CTY/IEHThI HECYT MAaTEpUAIIbHYIO OTBETCTBEHHOCTD.



COJIEPYKAHUE

JIABOPATOPHAS PABOTA Nel «ITPOCTEUILIME JIMHEVHBIE DJIEKTPUYECKHME LEITH
[TOCTOAHHOI'O TOKA»

JIABOPATOPHA PABOTA Ne2 «CMEITAHHOE COE/IMHEHUE 2JIEMEHTOB B
BJIEKTPUYECKOM LEITN ITIOCTOSIHHOI'O TOKA»

JIABOPATOPHA PABOTA Ne3 «9JIEKTPUYECKAA LEIIb [IOCTOAHHOI'O TOKA C
ABYMS NCTOUYHUKAMMU SJIEKTPOITUTAHUS»

JIABOPATOPHAS PABOTA Ned «HEJIMHEMHAS IIEITh [TIOCTOSHHOI'O TOKA»
JIABOPATOPHASI PABOTA Ne 5 «PA3BETBJIEHHA 51 HEJIMHEMHA 51 SJIEKTPUUECKA I
LEITb ITOCTOAHHOI'O TOKA»

JIABOPATOPHA PABOTA Ne6 «OKCITEPUMEHTAJIBHOE OITPE/IEJIEHUE
ITAPAMETPOB DJIEMEHTOB LIEITEN IIEPEMEHHOT'O TOKA»

JIABOPATOPHAA PABOTA Ne7 «9JIEKTPUYECKA HEIb IEPEMEHHOI'O TOKA C
I[TOCJIEAOBATEJIbHBIM COEAMHEHUWEM 3JIEMEHTOB»

JJABOPATOPHA PABOTA Ne§ «9JIEKTPUUYECKA IEIIb ITEPEMEHHOI'O TOKA C
ITAPAJUIEJIBHBIM COEJUHEHWEM SJIEMEHTOB»

JIABOPATOPHAS PABOTA Ne9 «HEJIMHEMHA S LIEITb IIEPEMEHHOI'O TOKA»
JIABOPATOPHA PABOTA Nel0 « TPEX®A3HASA SJIEKTPUYECKAS LEITb I[TPU
COEJIMHEHUU TIOTPEBUTEJIEN TI0 CXEME 3BE3JIA»»

JIABOPATOPHA PABOTA Nell «TPEX®A3HAS SJIEKTPUYECKAS LEITb ITPU
COEJIMHEHUH TIOTPEBUTEJIEN T10 CXEME «TPEYT OJIbHUK»



JIaboparopHast pabota Nel IIpocreiinme THHEHHBIE SJEKTPUUECKUE IIEMH IOCTOSTHHOTO TOKa

1. llens  paGoTel: TmOJIy4YeHHE HABBHIKOB COOPKM IPOCTBIX  3JNEKTPUYECKUX  IIeTIeH,
BKIIIOYCHHUS B  DIEKTPUYECKYIO IIeNb HW3MEPHUTENbHBIX NpuOOpoB. HayuuTbcs  u3MepsTh
TOKM W  HampsDkeHus, yOeautbcsi B coOmomeHun 3akoHoB Oma u  Kupxropa B
JIMHEWHOU 3JIIEKTPUYECKOMN LEIIH. HccnenoBars BIIMSIHUE U3MEHEHUS rapameTpoB
OJTHOTO noTpeouTens Ha peXUM paboThI OpYTrux norpeduTenei npu
IIOCJIEZ0BATEIBHOM U IIApalIEIbHOM COCIUHEHUU.

2. Iopsi10K BEINOAHEHHS PaOOTEL:

1. U3yuuts rnaBy «Onucanue o00pya0BaHUs.

2. I3yunTh  TEOpETHYECKME  OCHOBBI [0  MarepuajaM  JIKIUH  WId  [ePeYHIo
PEKOMEHIOBAaHHOM MPENO/IaBaTeNIeM JTUTEPATYPHI.

3. YOemuThes, 4TO BBIKIIIOYATEIb CTEHIA HAXOAUTCS B rmostoxkenun «BBIKID»

4. Tlo yKa3aHWIO TMpernojaBarelisi, BbIOPaTh MOIYJIM IS BBIOJHEHHS  TEKYIIErO
3aJ]aHUsl. IloaroroButh COCIMHUTEIIbHBIC MpoOBOJIa (mepembIukn), BXOJIAIINE B
KOMILIEKT CTCH/IA.

5. CoemuHUTh  MOAYJIM  COTJIACHO  NPUHIMITHAIBHOW  DJCKTPUYECKOH  cXemMe  WIn
CXEME COCIUHCHHUN.

6. IlpoBecTH SKCIIEPUMEHT.

7. BBIKIIIOYNTE MATAHHE MOHOOJIOKA.

8. CocraBuTh OTYET 110 JaOOpAaTOPHOIt pabdore.

i TITIOPAJIOK npoBEACHMS DKCISPUMEHTA:

3.1 Cobpatb JUHENHYIO JIEKTPUYECKYIO Lelb MIOCTOSIHHOTO TOKa c
IIOCJIE0BATEIbHBIM COEIMHEHUEM JJIEMEHTOB (puc. 3.1). YcTaHOBUTH B
COOTBETCTBUU HOMEPOM BapHaHTa (Tabu. 3.1) BEJIMYHUHBI HOMMHAJIBHBIX
CONPOTUBIICHUN pe3ucToOpoB RI- R3. Ha u3Mepurese MOIIHOCTH (BaTrT™MeTpe)

YCTAaHOBUTH  mpenensl  u3MepeHudt  «1B...40B».  IlpeacraBute  cxemy  JuIsi  IPOBEPKH
IIpENoAaBaTellto.

Tabauma 3.1
Bapuant 1 2 3 4 5 6 7 8
R1, Om
R2, Om
R3, Om
3.2. Bxmrounts JJIEKTPOIUTAHUE MOHOO0JIOKa, JUIs 3TOr0 [IEpEBECTU B

nojoxkeHne  «Bxki.»  BbIKNIOUaTeNb — NMUTaHUA.  M3MepuTh  TOK B LENH,  BEIUYHMHY
HanpsDKEHWE Ha BXOJAe Uenu M HampsbkeHus Ha pesuctopax Rl, R2 u R3. Pesynbraret
u3MepeHuil 3aHecth B Tabn. 3.2. M3MeHuTh BenuMuMHY comnpoTuBieHus R2 u  cHoBa
MIPOBECTHU aHaJIOTUYHbIE U3MEpEeHUs. BoikmounTh MUTaHKe MOHOOJIOKA. ITo
pesyiabTaTaM  HU3MEPEeHUH  BBIUMCIUTH  CONpOTUBJIEHHE Kaxaoro mnorpedutens (RI, R2,
R3) wu oOmee (skBuUBajieHTHOE) compoTuBieHne R3 memun. Pe3ynpTaThl  BBIYHCICHHIA
3aHecTH B Ta01.3.2.



R1 R2 R3

PA1
o —A)
E1 V) PVA1
.

Puc. 3.1 VI3yweHv1e AMHENHOM DAEKTPUYECKOM LLenr NOCTOSHHOTO TOKA C
NOCAEAOBATEAbHBIM COEAUHEHUEM DAEMEHTOB.

3.3. CpOBHUTb PE3YALTATHl M3MEPEHUM U YBEAUTLCS B TOM, 4TO CYMMQ
COMNPOTMBAEHUM OTAEAbHbIX NOTPEBUTEAEN PABHA COMPOTUBAEHUIO BCEMW LENu.
Y6eantbcs B COBAIOAEHUM BTOPOro 3akoHa Kupxrodpa. OBBACHUTE UIMEHEHUE
PEeXMMa paboTbl LENU MU OTAEAbHbIX MOTPEBUTEAEM NPU UIMEHEHUM BEAMYUHDI
COMPOTMBAEHUS OAHOTO M3 PE3UCTOPOB. BbIKAIOYMTL SAEKTPONMMUTAHUE MOHOBAOKA.

Tabamua 3.2
N3mepeHo Bbl4MCAEHO
HanpsxeHue ConpoTtuBaeHue
HanpsxeHue Tok 5 OKBUBAAEHTHOE
HQ notpeburesen,
HQ BXOAE LUenu | BLuenu, |, CONpPOTUBAEHME
U B A notpebuteasx, B Om e, R, Om
' Ul U2 | U3 | RI R2 R3 T

3.4. Cobpatb AUMHEMHYIO LEeMNb C MNAPOAAAEAbHbIM COEAMHEHUEM PE3NCTOPOB
(puc. 3.2), NOAKAIOYMB TOAbKO pe3uctop R1. Mocae nposepku COBPAHHOM Lenu
BKAIOYMUTb MOHODAOK. YCTOHOBUTL B COOTBETCTBMM HOMEPOM BAPUAHTA (TABA. 3.3)
BEAMYMHY HOMMHAABHOTO COMPOTMBAEHUS Pe3UCTopa R1. M3meputb HaNpsXeHne u
TOKM B LENU. Pe3yAbTatbl M3MepeHun 3aHeCT B TABA. 3.4. MOAKAIOMMTL B CXEMY
pe3ncTop R2, YyCTAHOBUTL 3HAYEHME COMPOTUBAEHMS U3 TADA. 3.3, CHOBQ M3IMEPUTb
HONPKEHUE U TOKU. B LENU. AHOAOIMYHO NOAKAIONMUTL TPETUM pe3ncTop R3 u
U3MEPUTb HANPIKEHUE U TOKM. Pe3YAbTOTbI U3MEPEHNUI 30HECTM B TABA. 3.4.

\‘Ea

R1 R2 R3

E1 + B
PA1 PA2 PA3

g

O )P

Puc. 3.2 U3ydeHne AMHEMHOM DAEKTPUYECKOM LLENU NOCTOAHHOIO TOKA C
NAPOAAEAbHBIM COEAMHEHUEM DAEMEHTOB.
Tabanua 3.3
BapuaHTt ] 2 3 4 5 ) 7 8

R1,Om




R2, Om
R3, Om

3.5 W3MeHuTb B COOTBETCTBMM C 3QACHHBIM  BAPUOHTOM  BEAMYUHY
COMPOTMBAEHMS R2 1M CHOBA NPOBECTU M3IMEPEHMUS. BbIKAIOYMTE IAEKTPOMUTAHUE
MOAYAEN. N0 PE3YABTATAM M3MEPEHUIN PACCHUTATL CONPOTUBAEHUS PENCTOPOB R1,
R2, R3 n conpotmsAaeHue Bcen Lenm RS, NpOBOAMMOCTU OTAEAbHbIX BETBEN g1, g2, g3
M BCen uenn g3. Pe3yAbTaTbl BbIMMCAEHMM 3AHECTM B TADOA. 3.4. Y6eauTbCs B
cobaoaeHn nepsoro 3akoHa Kupxrodba. CAEAQTh BbIBOA 006 UM3MEHEHUM PEXUMA
paboThbl LLENU KU OTAEAbHBIX NOTPEBUTEAEM NPU U3MEHEHUM BEAMYMHBI CONPOTUBAEHMS
pe3cTtopa R2.

Tabanua 3.4

N3imepeHo BblMMCAEHO
U.B| LA | A |IRA]|BATRL | R2 | R3, | gl. | g2, | ‘93,1 RD."1'g3,
OM [ OM | OM [CM | CM | CM | OM | Cm




JIABOPATOPHAS PABOTA Ne2 « CMEIHAHHOE COEJUHEHUE 3JIEMEHTOB B
DJIEKTPUYECKOM LIEIN IIOCTOSHHOI'O TOKA»

1. Lleab paboTbl: MCCAEAOBATH BAMSHUE M3MEHEHUS NAPAMETPOB OAHOrO
notpebuteas Ha pexum padoTtbl APYrMx notpebuteaen npu CMELLAHHOM
COEAUHEHUMN.

2. [TOPAAOK BbINOAHEHMS PABOTHI:
1. U3yuutb raasy «OnmMcaHme o6opPyAOBaHMN.

2. UN3y4uTb TEOPETUYECKME OCHOBBI MO MATEPUAACOM AEKUMM UAU MNEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPbI.

3. Y6eAnTLCH, YTO BbIKAIOYATEAb MOHOBAOKA HOXOAMTCS B MOAOXKEHMM (BbIKA)

4. [0 yKQ3QHUIO NPEMNOAQBATEAS, BbIOPATL MOAYAU AAS BbINMOAHEHMA TEKYLLLETO
30AQHUSA. [TOArOTOBUTL COEAMHUTEAbHBIE MPOBOAQ (NEPEMBINKM), BXOASLLIME B
KOMMAEKT CTEHAQ.

5. COEAMHUTD MOAYAU COTAQCHO MPUHUMMMAABHOMU IAEKTPUYECKOM CXEME MAU
CXEeME COEAUHEHUM.

6. MNpoOBECTU SKCNEPUMEHT.

7. BBIKAIOYUTD MUTAHME MOHODAOKQ.

8. CocTtasuTb OTHET NO AQBOpPaATOpHOM paborTe.

3. [TOPIAOK NPOBEAEHUA SKCNEPUMEHTA:

3.1. CobpaTb AMHEMHYIO LEMb CO CMELLUAHHbBIM COEAMHEHWEM PE3NUCTOPOB
(puc. 3.3). YCTAHOBUTL 3HAYEHUS HOMMHOABHBIX COMPOTUBAEHUIM PE3MCTOPOB R1-R3
Baoka «ConpotMBAEHUS AODQBOYHLIE) B COOTBETCTBMM C 3QAQHHBIM BAPUAHTOM
(TaBa. 3.1).

3.2 NlocAe NpOBEPKM CXEMbl NPENOACBATEAEM BKAIOYUTD ISAEKTPOMUTAHWE
MOHOBAOKA. U3MepUTb HANPIKEHUS HA BXOAE LENMU M HAO BCEX YHOCTKAX uenu, a
TAKXKE BCE TOKU. PE3yAbTATbI 3aHECTH B TADA. 3.2.

3.3 YCTQHOBUTL HOBOE 3HAYEHME pe3ncTtopa R2 (TaBA. 3.1) U CHOBA UIMEPUTb
HONPSXXEHUS M TOKM B UENU. BbIKAIOYMTE DIAEKTPONUTAHME MOHOBAOKA. [1o
PE3YABTATAM UIMEPEHUM BbIMUCAUTE MOLLIHOCTb KADKAOTO y4acTka uenu P1, P2, P3 u
Bcen uenu P. OnpeAeAuTb IKBMBOAEHTHOE COMPOTUBAEHME uUenu R3D. Pe3yAbtarthl
BbIMMCAEHMIM 3aHECTU B TABA. 3.2. [poBEPUTL BbINOAHEHWE BAAQHCO MOLLLHOCTEN B
nccaeayemom uenu. CAeAdQTb BbiBOA OO0 UIMEHEHMU pexXmma paboTsl uenu u
OTAEAbHbIX NOTPEBUTEAEN NPU UBMEHEHUMN BEAMYUHBI PEIUCTOPA R2.

Tabamua 3.1
BapuaHT 1 2 3 4 5 6 Z 8
R1, Om
R2, Om

R3, Om




o

E1

+

Puc. 3.3 U3ydeHue AMHEMHOM DAEKTPUYECKOM LLenu NOCTOSHHOMO TOKA CO
CMELLQAHHBIM COEAUHEHNEM DAEMEHTOB.

Tabanua 3.2

N3mepeHo BblYMMCAEHO
U, Uiz, U3 B I, 12, 13, R1, P2, B3 P, R3,
B B : A A A Bt Bt Bt Bt Oom




Jlaboparopnas pabota Ne3 «InekTpuueckas 1enb TOCTOSHHOTO TOKA C IBYMSI
HUCTOYHUKAMU DJICKTPOTTHUTAHUSDY

1. LleAab paBoTbl: 3KCNEPUMEHTAABHAS NPOBEPKA PE3YALTATOB AHAAUTUYECKOTO
pacyseTta AMHENHOM DAEKTPUYECKOM LLeNU C ABYMA MCTOYHUKAMM DAEKTPOMUTAHMS.

2. [TOPAAOK BbINOAHEHMSA PABOTHI:
1. U3y4uTtb raasy «OnucaHmue o6opyAOBAHU.

2. U3yyntb TEOpPETUYECKME OCHOBbI MO MATEPUAACM AEKLUMU WAM NEPEYHIO
PEKOMEHAOBAHHOM NPENOAQBATEAEM AUTEPATYPbI.

3. Y6eAUTbCH, HTO BLIKAIOHATEAD MOHOBAOKO HOXOAMTCS B MOAOXKEHMM (BBIKAN

4. Mo yKQ3aHUIO NPENOACBATEASR, BbIOPATD MOAYAU AAf BbINMOAHEHMUS TEKYLLLero
30A0HMA. [TOArOTOBUTL COEAMHUTEAbHBIE MPOBOAQ (MEPEMbINKM), BXOAALLME B
KOMMNAEKT CTEHAQ.

5. COeAUHUTb MOAYAU COTAQCHO NPUHLUMMMUOABHOM DAEKTPUYECKON CXEME MUAM
CXEME COEAMHEHUMN.

7. BKAIOYUTL NUTAHME MOHOBAOKA. [TPOBECTU SKCNEPUMEHT.

8. CocTasuTb OTHET NO AQBOpPATOPHOM paboTe.

3. [MopsAOK NPOBEAEHUSA DKCNEPUMEHTA:
3.1. O3HOKOMUTLCH C AQBOPATOPHOM YCTAHOBKOM.

3.2. BKAIOYMTb DAEKTPOMUTAHME MOHOBAOKA. M3MepuTb 3HAYEHUI DAC MCTOYHUKA
E1l 1 yCTQHOBUTb 3QAQHHOE 3HOYEHWE DAC MCTOMHMKA E2 (TaBA. 3.1). Pesyabtartsl
U3MEPEHMM 3aHECTU B TADA. 3.2. BbIKAIOYUTD SAEKTPONMUTAHUE MOHOBAOKA.

3.2. Cobpartb Uenb C ABYMS UCTOYHUKAMM DSAEKTpOnuUTaHua (puc.3.1), Bbibpas
SAEMEHTbI LENU B COOTBETCTBUM C 30AQHHBIM BAPUAHTOM (TABA. 3.1).

R1* 5 g

Puc 3.1 SAekTpuyeckas Lenb NOCTOSHHOrO TOKA C ABYMS MCTOYHMKAMM

SAEKTPOMUTAHMUS
Tabaumua 3.1
BapuaHThbl | 2 3 4 5] 6
E2. B 12 10 8 6 10 12
R1
R2

R3




3.3. MOAKAIOYUTD  MUCTOYHMK MUTAHMA E1 u mameputs HanpsxeHus Ul, U2 Ha
UcToyHukKax El, E2, HanpsxeHus Ha pe3uctopax R1*, R2* u R3*, n tokm 11, 12 1 I3 B
BETBAX. PE3yAbTATH MI3IMEPEHUM 3AQHECTU B TAOA. 3.2.

3.4. Mo pe3yAbLTATAM U3IMEPEHUM BbIMUCAUTD 3HAYEHUS CONPOTUBAEHMM R1*, R2*
1 R3*. Pe3yAbTaThl BbIMMCAEHWUIM 3aHECTM B TADA. 3.3.

Tabamnua 3.2.
N3mepeHo
Ne onbITa E E2 Uy U2 Uri Ur2 Ur3 Iy 2 I3
B B B B B B B A A A
]
2
Tabamua 3.3
R, R2 R3 Uas
Ne onbITa OM = OM B
1
Z




JIABOPATOPHAS PABOTA Ne4
«HEJIMHEMHAS LIEITh [TIOCTOSIHHOI'O TOKA»

.  LEeAb __pADOThl: IKCMEPUMEHTOABHOE  MOAYYEHME  BOABTAMIEPHbIX
XOPOKTEPUCTUK HEAUHEMHbIX PE3UCTUBHBIX DAEMEHTOB, PACOUYECKUIA pacCYeT
HEAUHEMHOM DBAEKTPUMYECKOM UEernu MOCTOSHHOTO TOKA M 3KCNEPUMEHTAAbHOS
NPOBEPKA PE3YALTATOB PACHETA.

2. NOPAAOK BbINOAHEHMS PABOTHI:
1. U3y4uThb raasy «OnucaHmue obopyAOBAHUM.

2. U3yduTb TEOPETUHECKME OCHOBbBI MO MATEPUAACM AEKUMM MAU MEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPDI.

3. Y6eAUTbCS, HTO BbIKAKOYATEAb MOHOBAOKQO HOXOAMTCS B MOAOXEHMM (BBIKAN

4. Mo yKA3QHUIO NPEnOACBATEASR, BbIOPATE MOAYAU AAR BbIMOAHEHWS TEKYLLLero
30A0HMSA. TMOATOTOBUTL COEAMHUTEAbBHLIE MPOBOAQ (MEPEMBINKK), BXOAALLME B
KOMMNAEKT CTEHAQ.

5. CoeAnHUTD MOAYAU COTAQCHO MPUHUMMUAABHON DAEKTPUHECKON CXEME UAMU
CXEME COEAUNHEHUN.

6. MpoBECTU SKCNEPUMEHT.

7. BbIKAIOYUTb NUTAHUE MOHOBAOKAQ.

8. CoctaBmTh OTYET NO AaBOpPaTOPHOM paborTe.

3. [NopAAOK NPOBEAEHUS DKCNEPUMEHTA:

3.1 Cobpatb SAEKTPUYECKYIO LLEMb AAS CHATUA BOABTAOMIMEPHbIX XAPAKTEPUCTUK
SAEMEHTOB Uenu (puc. 3.1). B ka4yecTtse peryaAupyemoro UCTOYHWKA MNOCTOSHHOMO
HONPKEHUA MCNOAL30BATH (MCTOYHMK 1» 0...12B. MNpeAbsBUTb CXEMY AAS NPOBEPKM
NPEnOACBATEAIO.
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Puc. 3.1 UCCAEAOBAHUE HEAUHEMHOM LLENU NOCTOSHHOIO TOKA.

3.2 CHATb BOALTOMMEPHYID XAPAKTEPUCTUKY HEAMHEMHOro aaemeHta RU
(FNRO7K180 ©6A0Ka  «HEAMHEMHbIE  DAEMEHTbI).  BKAIOYMTb  IAEKTPOnUTaHME
MOHODAOKQ, AAS STOTO NEPEBECTU B NMOAOXKEHUE (BKA.) BLIKAIOYATEAL MUTAHUS. [TAQBHO
yBeAmumBas HanpsxeHue U  «AcTodHMk 1» B amanasoHe 0...12B, nposectn
HEODOXOAMMBIE M3MEPEHMA TOKA B Lenu |. AQHHbIE TOKA U HANPSXXEHUS CYMTLIBATL C
UIMEPUTEAR MOLLIHOCTU (BATTMETPA). PEe3yAbTaTbl M3MEPEHUM 3aHEeCTM B TABA.3.1.

BbIKAIOYMTL DAEKTPOMUTAHUE MOAYAEHM CTEHAQ.
Tabamua 3.1

U.B 0
I, A 0

3.3 Cobpartb uenb C NOCAEAOBATEAbHBIM COEAMHEHUEM AQMMbI HOKAAMBAHMS HL



uU,B Ul.B U2, B 1, A 12, A 13=11-12,A

3.9 UICNOAb3ys PEe3yAbTATbl SKCMEPUMEHTA, NOCTPOUTb PACHETHYIO BOABTAMMNEPHYIO
xapakrepuctuky scen uenu Up,ey = f(I) 1 CpaBHUTL C 3KCNEPUMEHTAABHOM.

3.10 CaeAatb BbiBOA 0O OCOOEHHOCTSIX NPUMEHEHUS 30KOHOB Kupxroda B
HEeAUMHEMHOM Lenu NOCTOAHHOro TOKA.

3.11 Paccyutate cratm4eckoe U AMAPDEPEHUNAABHOE  COMPOTUBAEHMUS
HEAUMHEMHOIO SAEMEHTA NPU YKA3AHHOM NPENOACBATEAEM 3HAYEHUU HANPIKEHMS.

0...12B

]R1

.

Puc. 3.3 UCCAEAOBAHUE HEAUHEMHOM LLENMU NOCTOSHHOIO TOKA



JIABOPATOPHAS PABOTA Ne 5
«PA3BETBJIEHHA 1 HEJIMHEMHA S DJIEKTPUUYECKA S LIEITh TIOCTOSTHHOI'O TOKA»

1. Lleab paBoTbl: IKCNEPUMEHTAAbHBIM MYTEM UCCAEAOBATb PA3BETBACHHYIO
DAEKTPUYECKYIO LEMb, COAEPXALLYIO PE3UCTUBHLIE DAEMEHTbI C HEAMHEMHOWM
BOABTAMMNEPHOM XAPAKTEPUCTUKOMN NPU NOCTOAHHOM TOKE, NPOBEPUTH BbINMOAHEHME
3akoHoB Kupxrodpa.

2. [NoOpPAAOK BbINOAHEHMA PABOTHI

1. U3yt raasy «OnnucaHne AaBopaToOpHOro CTEHAQN.

2. YOEeAUTbCS, YTO BbIKAIOYATEAL CTEHAQ HAXOAMUTCS B NOAOXKEHMUM (BbIKA)

3. Mo yKO3aHUIO NPENOAQBATEAS, BbIOPATL MOAYAM CTEHAQ AAS BbINMOAHEHMUS
TEKYLLLETO 30AQHMS. MOArOTOBUTE COEAMHUTEABHBIE NPOBOAQ (NEPEMBINKK), BXOASLLIME
B KOMMNAEKT CTEHAQ.

5. COEAMHUTD MOAYAM CTEHAQ COTAQCHO CXEME COEAUHEHWM.

6. NMpOBECTU DKCNEPUMEHT.

7. OTKAIOYUTb MUTAHME MOHOBAOKQ.

8. CocTtaBuTb OTHET NO AQBOPATOPHOM paboTe.

3. [NOPSAOK NPOBEAEHUS SKCNEPUMEHTA:

3.1. O3HAKOMMUTLCSH C NPUHLMMUAABHOM DAEKTPUYECKOM CXEMOM HA puc. 3.1, rae
R1=100 Om, R2=100 Om.
3.2. Cobpartb cxemy Ha puc. 3.1.
3.3. MMpEeACTaBUTL CXEMY AAS MPOBEPKM NMPENOACQBATEAIO.
R2
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Puc. 20 Cxema aAekTpriecKas NPUHLMUMMAAbHAOS

3.4. BKAIOYUTL NepekatodaTeAb «BKA.) MOHOBAOKA.

3.5. NonepemMeHHO YCTAHABAMBATL BEAMYUHBI BXOAHOIO HAMPSIXKEHUS CXEMbl
NOCPEACTBOM PENYAUPYEMOTO MCTOYHUKA MUTAHUA TAK, KOK NOKA3AHO B TaBAMUe 3.1.
CuuTbIBATL MPU ITOM MOKA3AHMA amnepmeTpa PAT M 3QHOCUTL AQHHbIE B TABAULLY
3.1. Ocoboe BHMMaHME 0BpATUTL HO OBAQCTL HANPMKEHUS, NPU KOTOPOM AGMNa HL
3AropmTCs — NOKA3AHUS BOAbTMETPA PV,

Tabanua 3.1.
U, B 0 2 4 6 8 10 11 12
I, A
R, Om
3.6. BbIKAIOYMTb NEepeKAONaTEAb «BKA.) MOHOBAOKA.
3.7. Paccymtath CONPOTUBAEHME YYACTKA LLenu No 3akoHy Oma:
R=U/I
3.8. MoCTPOUTL MO NOAYYEHHBIM AQHHbIM 3aBMCHMMOCTH R = f(U), | = f(U).

3.9. BbIMUCAUTD MOLLLHOCTb AQMIMbl HOKAAMBAHMS HL: P = *U=I2R=U2/R.



Jlaboparopnast padota Ne6 «IKCIepUMEHTAILHOE OTIPEICIICHHE TTapaMeTPOB
AJIEMEHTOB IIeTIel TIEPEMEHHOTO TOKay

1. Ueab pabotbl: NPUOBPETEHUE HOBLIKOB OMNPEAEAEHUS NAPAMETPOB
DAEMEHTOB B LLENAX MEPEMEHHOTO TOKA MO PE3YALTATAM M3IMEPEHUM, BKAIOYEHUS B
Lenb BOABTMETPA U AMMNEPMETPQA, U3MEPEHUS TOKA U HANPSXKEHUS, NPUMEHEHMUS
3akoHa OMa B LEMNU NEPEMEHHOTO TOKA.

2. MNOPSAOK BbINOAHEHUS PABOTHI:
1. U3yt raasy «OnmncaHmne o6opyAOBAHU).

2. U3y4uTb TEOPETUYECKME OCHOBBI MO MATEPUAAOM AEKUMM MAU NEPEYHIO
PEKOMEHAOBAHHOM NPENOACQBATEAEM AUTEPATYPDI.

3. YOEeAUTBCH, YTO BbIKAKOYATEAD MOHOBAOKQO HOXOAMUTCSH B MOAOXKEHUM (BBIKA)

4. N0 yKQ3QHUIO NPENOACBATEAS, BbIOPATH MOAYAU AAS BbIMOAHEHUS TEKYLLLETO
30AQHUSA. [TOATOTOBUTL COEAMHUTEAbHBIE MPOBOAQ (MEPEMBINKM), BXOASLLME B
KOMIMAEKT CTEHAQ.

5. CoeAMHUTD MOAYAU COTAQCHO MPUHUMMUOABHOM SAEKTPUYECKOMN CXEME UAMU
CXeMe COEAUHEHUH.

6. [MpOBECTU SKCNEPUMEHT.

7. BbIKAIOYUTb MUATHUE CTEHAQ.

8. Coctasutb OT4ET NO AaBOpaTopHOM pabore.

Npumeuanune. lNpu NpoBeAeHUM AQHHOW AQBOPATOPHON PABOTLI TpebyeTcs
HOAMYMU AQDBOPATOPHOrO MYABTUMETPA.

3. NopPIAOK NPOBEAEHUS SKCMNEPUMEHTA:

3.1 YCTQHOBUTb HQ MYABTUMETPE PEXMM MUIMEPEHUS COMPOTUBAEHMUS,
MOAKAIOYUTL €0 BbIBOABI MAPAAAEABHO pe3ncTopy R1 BAoka «ConpotuBAeHUs
AODQBOYHbBIEY, NPOBECTU MIMEPEHUE DAKTUYECKMX 3HAYEHUMU COMNPOTUBAEHWUM
pe3mcTopa R1, nameHss ero conpotmsaeHure B npeaeaax 50...600 Om. Pesyabtartbl
U3IMEPEHMM 3anNMCaTh B TADA. 3.1.

Tabamua 3.1

YCTAQHOBAEHO

N3mepeHo

3.2. AHOAOrM4HO n.3.1 MPOBECTU UIMEPEHUE OAKTMBHOTO COMPOTUBAEHUS RK
(470M) PEAABHOM KATYLLIKM MHAYKTMBHOCTU (28MIH BAOKA (HEAUHENHDBIE SAEMEHTbI).
Pe3yAbTat 3anmMcaTtb B TAOA. 3.2.

Tabamua 3.2

RK, Om Ulk, B I, A ZK = U/I, Om XK, Om L, MH

3.3 CobpaTtb IAEKTPUYECKYIO LLEMb AA ONPEAEAEHU MOAHOIO COMNPOTUBAEHMS
ZK KaTywku Lk (puc. 3.1). NMpeAbaBuTb CXEMY AAR NPOBEPKM NPENOAQBATEAIO.

3.4 BKAIOYMTD DAEKTPOMUTAHUE MOHOBAOKQA U 3aNMMCATb B TABA. 3.2 NOKA3QHMS
amnepmeTpa PAT u BoAbTMETPA PV2. BbIKAIOYUTL IAEKTPONUTAHME. Paccuymtarb,
MCMOAb3Ys 30KOH OMQ, NOAHOE COMNPOTUBAEHUE PEQAbHOM WMHAYKTUBHOCTU ZK;
ONPEAEAUTb BEAMYMHY MHAYKTUBHOCTM KATYLLKM LK M MHAYKTUBHOE COMPOTUBAEHUE
XK (4yactora cemm f = 50 lu).




Rk Lk PA1

(V)
B
PV1 PV2

Puc. 3.1 OnpeaeAeHne NapAMETPOB IAEMEHTOB LIENEN NEPEMEHHOIO TOKA.

3.5 T[IOAKAIOMMTD BMECTO  KATYLLUKM  MHAYKTMBHOCTM LK  NepemeHHbIM
KoHaeHcaTop C2 6Ao0ka «PeaKkTMBHbIE 3AEMEHTbl). [PEAbSBUTb CXEMY AAS
NPOBEPKM NMPENOACQBATEAID.

3.6 BKAIOYUTb DAEKTPONUTAHME MOHODAOKA M 3aNMMCATh B TAOA. 3.3 NOKA3QHMUS
amnepmeTpa PA1 1 sBoabTmeTpa PV1, yCTOHOBAMBAS MOOYEPEAHO B COOTBETCTBUM C
30AQHHBIM BAPUAHTOM 3HAYEHKUS eMKOCTU C (TaBA. 3.4).

Tabamua 3.3
3HAYEHNE HOMUHAABHOM EMKOCTU KOHAEHCaTopa C
Cl C2 €3
U, B
I, A
XC. Om
C, MKP
Tabamua 3.4
BapuaHT ] 2 3 4 S 6 7 8
cl 40 80 60 60 150 150 200 150
c2 60 100 120 100 40 80 60 60
C3 150 150 200 150 100 120 100 80

3.7. Paccuyutatb, MCNOAb3ys 30KOH OMQ, MOAHOE COMPOTUBAEHME PEAALHOM
MHAYKTUBHOCTM ZK U BEAMYUHY €MKOCTHOTO COMPOTUBAEHUA XC. CHUTas, 4TO YaCTOoTa
cem f=50 U, onNpeAeAuTb BEAUYMHY MHAYKTUMBHOCTU PEAAbHOM KATYLLUKM LK u

emkocTen koHaeHcatopos C1, C2 u C3.

3.8 MNocTtpouts B Mmacitabe BEKTOPHbIE AMArPAOMMbI AAS MCCAEAOBAHHbIX
OAEMEHTOB.

3.9 MNpoBeanUTE 3IKCNEPUMEHT TAKKE HA APYrMX YACTOTOX TPEXdA3HOro
reHeparopa (100, 200, 400lL) 1 CPABHUTE MOAYYEHHBIE PE3YALTATHI.



JIABOPATOPHAS PABOTA Ne7
«QJIEKTPUUYECKAA LEIIb IIEPEMEHHOI'O TOKA
C IIOCJIEAOBATEJIbHBIM COEAMHEHUEM 5JIEMEHTOB»

1. Ueab pabotbl: npuobperteHne HABbIKOB COOPKM MPOCTbIX IAEKTPUYECKMX
uenemn, UsMepeHMe HANPIKEeHUM HA OTAEAbHbIX YYACTKOX Lenu, M3yYyeHue CBOMCTB
uenen npyv NOCAEAOBATEABHOM COEAMHEHWUU OKTUBHBIX M PEAKTUBHLIX DAEMEHTOB,
3HOKOMCTBO C SBAEHMEM PE3OHAHCA HAMNPSXEHWUH, MNOCTPOEHUE BEKTOPHbIX
AUNCTPAMM.

2. [TOPAAOK BbINOAHEHUA PABOTHI:

1. U3y4utb raasy «OnmcaHme obopyAOBaHUA.

2. U3yanTb TEOPETUYECKME OCHOBbI MO MATEPUAACM AEKUMM UAU MEPEYHIO
PEKOMEHAOBAHHOM NPENOAQBATEAEM AUTEPATYPNbI.

3. Y6EeAUTbCS, HTO BCE BbIKAIOYATEAM MOAYAEN HOXOAATCA B MOAOXKEHMM (BbIKA)

4. o YKQ3QHUIO NPENOACBATEASR, BbIOPATE MOAYAU AAf BbIMOAHEHMA TEKYLLLEro
30A0HUS. [MOArOTOBMUTbL COEAMHUTEAbHBIE MPOBOAQ (NEPEMBINKM), BXOASLLIME B
KOMMAEKT CTEHAQ.

5. COeAUHUTD MOAYAM COTAQCHO NPUHUMMMAABHON DAEKTPUHECKON CXEME UAU
CXeMe COEeANHEHUM.

6. NNPOBECTU IKCNEPUMEHT.

7. BBIKAIOYUTb NMUTAHME MOHODAOKAQ.

8. CoctasuTtb ot4eT No AabopartopHomn pabore.

3. NopsAOK NPOBEAEHUA SKCNEPUMEHTQ:
3.1 Cobpatb aAekTpuyeckyio uenb (puc. 3.1). YCTAQHOBUTL B COOTBETCTBMM C
BAPUAHTOM (TABA. 3.1) 3HQYEHMS CONPOTUBAEHMA pe3ncTopa R1 “  €eMKOCTb
koHAeHcaTopa C1. B kayecTtse Lk MCNOAb30BATb MHAYKTUBHOCTb HOMMHOAOM 28MIH
BAOKA «HeArHeWnHble 2AeMeHTbl. B Kayectse WCTOYHMKA NEePEeMEHHOro TOKa
MCMOAb3YETCSH BbIXOA TREXTZDA3HOrO rgat?lpmopa (50rw).

PVv2

Puc. 3.1 UICCAEAOBAHUE IAEKTPUYECKOW LLENU NEPEMEHHOTO TOKA C
NOCAEAOBQATEAbHBIM COEAMHEHUEM DAEMEHTOB.

Tabamua 3.1
BapuaHt ] 2 3 4 5 6 7 8
R1, Om
C, MKP 80 150 80 120 100 180 200 80

3.2 T[MOACOEAMHUTb NAPAAAEABHO KOHAEHcatopy C  AOMNOAHUTEAbHbIN
MPOBOAHMK (MCKAIOYMB ITMM KOHAEHCATOP M3 uenu). [peAbsBUTb CXeMYy AAS
NPOBEPKU NPENOACBATEAIO.



3.4. BKAIOYMTb NMUTAHME MOHOBAOKA U MNPOMU3BECTU UIMEPEHUS YKOA3AHHbLIX B
TabAMLE 3.2. BEAUYUH B LLENU C NOCAEAOBATEABHBIM COEAMHEHUEM pe3ncTopa R1 U
KQTyLUKK LK. P€3yAbTATbl U3MEPEHMM 3AHECTU B TABA. 3.2.

3.5. BbIKAIOYUTE IAEKTPOMUTAOHUME MOHOBAOKA, MOACOEAMHUTE MNAPAAAEAbHO
KaTylke LK AOMOAHWUTEAbHbLIA MPOBOAHMK (MCKAIOYMB  3TMM KATYLUKY M3 LEnu).
MPEeAbSBUTE CXEMY AAS MPOBEPKU NPENOACBATEAIO.

3.6. BKAIOYUTL DSAEKTPOMUTAHUME MOHODAOKA U MNPOU3BECTU UIMEPEHMUS,
YKQ3QHHbIX B TABAMLE 3.2, BEAMMUH AAR LENU C NOCAEAOBATEAbHbIM COEAUHEHUEM
pe3mctopa R1 u koHAeHcatopa XC. Pe3yAbTathl M3mMepeHui 3aHeCTn B TabA. 3.2.
BbIKAIOYMTb DAEKTPOMUTAHUE MOHOBAOKQ, YOPATb AONOAHUTEAbHbIN MPOBOAHMK.

Tabamua 3.2.
Cxema N3mepeHo BblMMCAEHO
U, B I, A UR. B Uk. B uc. B P B cos¢p ¢

% Kl

R1,.XC
R1, Lk, XC1
RL1G AC2
Rl; Lk, Xc3

3.7. B uenu ¢ NOCAEAOBATEAbHBIM COEAMHEHMEM PE3NCTOPA R1, KATYLLKK LK U

koHAeHcaTopa C1, U3MEHSs BEAMYUHY €MKOCTU KoHAeHcaTtopa Cl € NOMOLLbIO
OAETHOTO  NEPEKAIHATEA  OAOKA  (PECAKTUBHBIE  DAEMEHTL),  AOBUTHLCH
HOMOOABLLErO MOKA3QHMA AMMNEPMETPA, TO €CTb obecneymtb COCTOfHuE Lenu
BAM3KOE K PE3OHAHCY HANPSXEHU. PE3yAbTATb U3MEPEHUIM 3aHECTH B TABA. 3.2.

3.8. YMEHbLLOS U YBEAMYMBAS BEAMYMHY EMKOCTU KoHaeHcartopa CI1 (ot
PE30OHAHCHOro 3HAYEeHUs) AOBUTLCH CYLLECTBEHHOIO U3MEHEHUS BEAMYMHBI TOKA U
NPOBECTU UIMEPEHUS YKA3AHHbIX B TADAMLLE BEAMYMH AAR ABYX HOBbIX COCTOAHWM
uenu. Pe3yAbTatbl M3IMEPEHUM 3aHECTH B TADA. 3.2. BbIKAIOYUTb IAEKTPOMUTAHUE
MOAYAEN CTEHAQ.

3.9. AAs UENU C NOCAEAOBATEAbHBIM COEAMHEHUEM TPEX dAemeHToB (R1, Lk, C)
NO PE3YALTATAM UIMEPEHUIN ONPEAEAUTD NOAHYIO MOLLIHOCTb LLENU S 1 OTAEAbHbIX
y4aCTKOB SR, SK ,SC , GKTUBHbIE MOLLIHOCTU PE3UCTOPA MU KATYLLKM MHAYKTUBHOCTU

PR 1 PK, a Takke noAHoe Z, aKTuBHOE R 1M peaktnBHoe X COMPOTUBAEHWUS BCEWN

uenu. Pe3yAbtatbl pacyeTa 3aHeCTH B TAOA. 3.3.

Tabanua 3.3
S, SR, Sk S PR, PK. QK. QC. R, X Z;
BA BA BA BA BT Br | BAp | BAp | Om | Om | Om

3.10. NposepuTts BAAAQHC AKTUBHBIX MOLLIHOCTEM B LLEeNW.

3.11. Tlo pPEe3yAbTATAM WM3MEPEHUM AAS MCCAEAOBOHHBIX LLENen BbIMUCAUTL
3HOYEHUE KOIPDUUMEHTA MOLLHOCTM COS$ M YrAd CABUra oas3, NOCTPOMUTL B
MACLLUTOBE BEKTOPHBIE AUATPAMMbI U OBBACHUTL MX PA3AUYME.

3.12. OBbACHUTL BAMAHUE BEAMHYMHBI EMKOCTU KOHAEHCATOPA HA PEeEXUM
PAaBOTbl UCCAEAOBAHHOM LLENW.

3.13. CaAeAdTb BbIBOA O MNPUMEHEHUM 2-T0 3aKOHA Kupxrodpba B UensX
nepemMeHHOro Toka.



JIABOPATOPHAS PABOTA Ne8
«QJIEKTPUYECKAA HEIb IEPEMEHHOI'O TOKA C
[TAPAJIJIEJIbHBIM COEAMHEHUEM 3JIEMEHTOB»

1. LleAb paBoTbl: O3HAOKOMMUTLCA C OCOBEHHOCTAMM NAPAAAEABHOIO COEAMHEHUS
OKTUBHbIX M PEAKTUBHbIX DAEMEHTOB B UENU MNEPEMEHHOro TOKA, SBAEHMEM
PE30HAHCA TOKOB, MOBbILLUEHUMEM KOIIUUMEHTA MOLLUHOCTU, MPUMEHEHMEM 1-TO
3aKOHA Knpxrodoa B LLEensx NepeMeHHOro Toka.

2. NNoOpPSAOK BbINOAHEHMA PABOTHI:
1. U3ysumtb raasy «OnmncaHmne o6opyAOBAHUM).

2. MN3y4uTb TEOpPETUYECKME OCHOBbI MO MATEPUAACM AEKUMK UAU MEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPbI.

3. Y6eAUTbCS, YTO BbIKAIOYATEAD MOHOBAOKA HOXOAUTCS B MOAOXKEHMMU (BBIKAN

4. Mo YKO3QHUIO NPEMNOACQBATEAS, BbIOPATL MOAYAU AAf BbINOAHEHMS TEKYLLLETO
30A0HUA. [MOATOTOBUTL COEAMHUTEAbHBIE MNPOBOAQ (NEPEMbINKM), BXOASLLIME B
KOMMAEKT CTEHAQ.

5. CoeAMHUTb MOAYAM COTAQCHO MPUHUMMNMAABHOM IAEKTPUYECKOM CXEME MAU
CXEeME COEANHEHUM.

6. NpPOBECTU SKCNEPUMEHT.

7. BbIKAIKOYUTD NMUTAHKME CTEHAQ.

8. CocTtasuTth oTHET NO AaBopaTtopHom paborte.

3. MopIAOK NPOBEAEHMA SKCNEPUMEHTQ:

3.1 CobpaTtb IAEKTPUYECKYIO LLeMNb C NMAPAAAEAbHBIM COEAUHEHUEM PE3UCTOPA
R1, katywku Lk (28MIMH BAOKa «HeAnHenHble 3AemMeHTb) n kKoHaeHcaTtopa Cl1 (puc.
3.1), yCTQHOBMB B COOTBETCTBMM C 30ACQHHBIM BAPUAHTOM 3HAYEHUS COMNPOTUBASHMA
pesctopa R1 u emkoctn koHaeHcatopa CI1 (TabaA. 3.1). BKAlOYEHWE OTAEAbHbIX
BETBEM OCYLLECTBASTE C MOMOLLBIO COOTBETCTBYIOLLIMX MPOBOAHMKOB. [MpEeAbSBUTH
CXEMY AAf MPOBEPKM NPENOACBATEAID. B KQYECTBE MCTOYHMKA NEPEMEHHONo TOKA
MCMOAb3YETCH BbIXOA TPEXCPA3HOro reHeparopa (50ru,).

Tabamua 3.1
BapuaHT 1 2 S 4 5 6 7 8
R, Om
C, MKP 80 180 100 80 120 120 150 180

3.2 BKAIOYMB DAEKTPOMUTAHME MOHOBAOKO, UCCAEAOBATL UEnb. AAf 3TOro, no
NOKA3AHUAM BATTMETPA U MIMEPUTEAbHbLIX NPUOOPOB, UM3IMEPUTL HAMPSKEHUE HA
BXOAE LENU, AKTUBHYIO MOLLIHOCTb LENM, TOKM B BETBIX M TOK, NMOTpebAsembii OT
UCTOYHUKQA MUTAHUSA. PE3YyAbTATHI U3MEPEHMIM 3aHECTU B TABA. 3.2.

3.3 UccaeaoBaTb BAUSHUME €MKOCTU C, BKAIOYEHHOM NAPAAAEABHO WMHAYKTUBHOM
KaTyllke LK, HO BEAUYUHY MOTPEOASEMOro OT MCTOYHMKA MUTAHUS TOKA. AAS TOro
NOAKAIOYUTE NAPAAAEABHO KATyLLKe Lk koHAeHcaTop C. YCTAHOBUTL TAKOE 3HAYEHUE
emkocTvt C, nNpu KOTOPOM OT MCTOYHMKA MNOTPEBASETCS MMHUMOAbHbBIM  TOK
(cocTosiHne uenu, 6AM3Koe K PE3OHAHCY TOKOB). M3MepmTb NPK STOM TOKM B BETBAX U
TOK, NOTpEOAsEMbIM U3 CeTu. Pe3yAbTartbl 3aHECTM B TAOA. 3.2. YMeHblas u
YBEAMYMBAS 3HAYEHUE EMKOCTU KOHAeHcatopa C OTHOCUTEABHO PE30HAHCHOro
3HQYEHUS AODUTLCS CYLLLECTBEHHOIO U3MEHEHUS BEAMYMHBI obLuero Toka. MNpu 3Tom
U3MEPUTb TOKM HO BCEX YHOCTKAX LEMNU, HONPSXKEHUE U OKTUBHYIO MOLLIHOCTb LLenu.
Pe3yAbTaTbl 3AHECTU B TAOA. 3.1.
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o

PA3

C1

Puc. 3.1 UCCAEAOBOHUE DAEKTPUYECKOM LLENM NEPEMEHHOTO TOKA C
NAPAAAEAbHBIM COEAMHEHUEM IAEMEHTOB

Tabamua 3.2

BKAKOYEHDI
BETBU

N3mepeHo

BbiymcaeHoO

U B

I, A

IR, A IC. A

IK, A

P, Bt

¢

cosd

R

&

Lk

R.C

R, Lk

K. lk €,

Lk, C1

Lk, €2

Lk, €3

3.4 Mo OnNbITHBIM AQHHbBIM MNOCTPOUTL B MACLLTAOE BEKTOPHbBIE AUATPAMMbI AAS
KQXKAOFO OMbITA, OTMETUB HA AMATPAMMAX AAS KODKAOTO CAYHQs YTOA CABUra doas ¢
MEXAY HAMNPKEHUEM U TOKOM, NOTPEBAIEMBIM OT UCTOYHMUKA MUTAHMS.

3.5 CaeAaTtb BbIBOAbI

O NPUMEHEHUMU

1-ro 3akoHa Kupxrodoa B UuUensx

NEPEeMEHHOro TOKA, O BAMSHUM NMAPOAAAEABHO BKAIOYEHHbIX NOTPEebUTeAen Apyr Ha
APYra, BAUAHUK BEAMYUHBI EMKOCTU KOHAEHCATOPA HO BEAUMYMHY QKTUMBHOM MOLLIHOCTU
uenu P, Toka |, noTpebAIEMOro OT MCTOYHMKA MUTAHUS, A TAKKE HO KOIPDULMEHT
MOLLLHOCTH Lenu, OBbACHMB 3TO BAUSHUE.




JIABOPATOPHAS PABOTA Ne9
«HEJIMHEMHAS [IEITh [IEPEMEHHOI'O TOKA»

1. Leab pabotbl: IKCMEPUMEHTOABHOE MCCAEAOBAHME  BOABTAMMEPHbIX
XOPOKTEPUCTMK KATYLLUKM MHAYKTMBHOCTM C COEPPOMATHUTHLIM CEPAEYHUKOM U
KOHAEHCATOPA. M3yyeHne dOOPMbl KPMBOM TOKA B KATYLUKE C CEPAEYHUKOM.
CpOBHEHME  3KCMEPUMEHTAAbHbIX  PE3YAbTATOB C  PACHETHbIMM  AQHHBIMM.
3HAOKOMCTBO C paBOTOM ABYCTOPOHHETO OrPAHUYUTEAS YPOBHS HANPSXKEHMS.

2. NopSAOK BbINOAHEHMS PABOTbI:
1. U3y4utb raasy «OnmucaHne o60opyAOBAHU).

2. U3yynTb TEOPETUYECKME OCHOBbI MO MATEPUAACGM AEKUMM MAU NEPEYHIO
PEKOMEHAOBOHHOM MNPENOACBATEAEM AUTEPATYPbI.

3. YOEeAUTLCS, YTO BbIKAIOYATEAD MOHODAOKQ HOXOAMTCS B MOAOXKEHMM (BBIKAY

4. Mo yKA3QHMIO NPENOAQBATEAS, BbIOPATD MOAYAM AAf BbIMOAHEHMA TEKYLLLEro
30AQHMA. TMOArOTOBMUTb COEAMHMUTEAbHbIE MNPOBOAQ (NEPEMBbINKM), BXOASLLIME B
KOMNAEKT CTEHAQ.

5. COEAMHUTD MOAYAU COFAQCHO MPUHUMMUAABHOM SAEKTPUYECKOMU CXEME MAU
CXEME COEAUHEHUN.

6. NpoBECTN IKCNEPUMEHT.

7. BBIKAIOYUTb MUTAHUE CTEHAQ.

8. CoctaBsuTb OT4ET NO AaBopATopHOU paborTe.

Npumeyanue. B AaHHOM AabBopatopHOM paborte Tpebyerca HaAnume
AQBOPATOPHOro OCUMAACTPAA.

3. [ToOpSAOK NPOBEAEHMSA SKCNEPUMEHTA:
3.1 Cobparb 3AEKTPUYECKYIO LENb NO pUC. 3.1 AAS CHATUS BOABTAMNEPHOM

XOPAKTEPUCTUKMU KATYLLIKM C CEPAEYHMKOM (47 MIH) BAOKA (HEANHENHDBIE DAEMEHTBIN.
B KayectBe peryAupyemoro MCTOYHMKA NepemeHHoro HanpsxeHus ~0...12B
MCNOABL30BATb OAOK «TpexddasHbit  reHepatopy. [MOAKAIOYMTE  MAPAAAEABHO
AOBQBOYHOMY pPE3UCTOPY (470M) MOAYAS (HEAUHEWHDBIE M PEAKTUBHBIE DAEMEHTbHD)
BbIBOAbl OCUMAACTPAMDA. YCTAHOBUTL MPEAEAbI UIMEPEHUM HAMPIXKEHUS U TOKA Yy
usmeputeas  MowHocTn  «1B...40By. [peACTaBUTb CXeMy AAS  NPOBEPKH
NPEnOACBATEAIO.

3.2 WM3MEeHs BEAMYMHY  BbIXOAHOrO  HAMPSXEHUs reHeparopd, CHATb
BOABTOMMEPHYIO XAPAKTEPUCTUKY KATYLLKM C PEPPOMArHUTHbIM CEPAEYHUKOM.
AQHHbIe TOKA [ U HANpsXeHus U, B Uenu CYUTbIBATb MO M3MEPUTEAID MOLLIHOCTH

(satTMETPY). MPK NPOBEAEHUM ONBITOB HE AONYCKATL NPEBbILLEHN: TOKa cebille 0,3A.
Pe3yAbTQTbl M3MEpPEeHUin 3aHecT B TabA. 3.1. lMpu nNpoBEAEHWUM U3MEpPEHUN
HOBAIOAQT C MOMOLLLIO OCUMAAOTPACPa POpMy KpueOM Toka B uenu. [pu
NOCAEAHEM U3ZMEPEHUU 30PUCOBATL OCLMAAOTPAMMY KPUBOW TOKA. BbIKAKOYUTH
SAEKTPONUTAHME MOHODAOKQ.

Tabamua 3.1

U, B 0
I,A

3.3 CH$ITb BOABTAMNEPHYIO XAPAKTEPUCTUKY KOHAEHCATOPA. AAS 3TOrO, B CXEME
HaQ puc. 3.1 NOAKAKOYMTL BMECTO KaTylwku L1 koHaeHcatop C (MOAYAb PeaKTUBHbIX
SAEMEHTOB). BeAndnHy emkoctn koHaeHcatopa C  YCTQHOBMUTb MO YKA3QHMUIO
npenoaasateAs (Hanpumep, 200 MKP). M3MEHS BEAMYMHY BbIXOAHOTO HAMNPIXKEHUS,
CYMTBIBATD MOKA3AHWS M3MEPUTEAS MOLLIHOCTM (AQHHbIE MO TOKY I W HANPSKEHUIO

U,.). Pe3yAbTaTbl U3MEPEHUI 3aHECTU B TABA. 3.2. BbIKAIOYUTb IAEKTPOMUTAHWE



MOAYAEMN CTEHAQ.
Tabamua 3.2

UC. B 0
I, A

(o) —&-

Puc. 3.1 UCCAeAOBAHME HEAMHEMHOM LENU NEPEMEHHOIO TOKA.

3.4 ICNOAb3ys NMOAYYEHHBIE SKCMEPUMEHTAAbHBIE PE3YAbTATHI (TABA. 3.1, TAOA.
3.2), NOCTPOUTL B OAHOM CUCTEME KOOPAMHAT BOALTAMMNEPHLIE XAPAKTEPUCTUKM
KATYLLKW C DOEPPOMArHUTHbIM CEPAEYHUKOM L1 1 koHaeHcaTopa C.

3.5 Cobparb SAEKTPUYECKYID ULEeNb C MNOCAEAOBATEAbHLIM COEAUHEHUEM
KQTyLLUKNM C CPEeppPOMArHMUTHBIM cepaeyHMKom L1 u koHaeHcatopa C (puc. 3.2).
MPeACTaBUTL CXEMY AAS NPOBEPKM NPENOAABATEAIO.

Puc. 3.2 UCCAEAOBAHME HEAMHEMHOM LLEMU NEPEMEHHOIO TOKA.

3.6 [IAQBHO M3MEHSA BEAMYMHY BXOAHOTO HAMPXEHUS UCCASAYEMOM LENM,
CHSATb BOABTAMMNEPHYIO XOPAKTEPUCTUKY BCEMN LLENU NPU YBEAMHEHUU U YMEHbBLLIEHUM
BXOAHOTO HANPSXeHUs. AQHHbIe TOKA I U HanpsxeHus U B UEenu CYMTLIBATL NO
M3IMEPUTEAID MOLLHOCTK (BaTTMETPY). OBpaTTh BHMMAHME HOA CKAYOK TOKA Npw
YBEAMHEHUU U YMEHDBLUEHUM HANPMKEHUA. PE3yAbTATb M3MEPEHUN 3QHECTU B TADA.
3.3. BbIKAIOYUTD DAEKTPOMNUTAHME MOHOBAOKA.

Tabamua 3.3
Uysea.B 0
lysea. A
UymeHnbLu.B 0
lymeHrbLl, A

3.7 M0 3KCNEPUMEHTAAbHBIM AQHHBIM TABA. 3.3 noctpouts BAX uenu cC
NOCAEAOBATEAbHbBIM COEAMHEHUEM KATYLLKM C PEPPOMArHUTHLIM CEPAEYHUKOM L1
un KoHAaeHcartopa C.




JIABOPATOPHAS PABOTA Nel0
«TPEX®A3HAS OJIEKTPUUECKAS LIEIIb
IIPU COEJIMHEHUU I[TOTPEBUTEJIEU 110 CXEME «(3BE3[IA»»

1. LleAab paBOTbl: O3HAKOMMUTLCH C TPEXAPA3ZHBIMU CUCTEMOMU, UISMEPEHUEM
A3HbIX U AUMHEMHbBIX TOKOB M HANPSKEHUK. [POBEPUTH OCHOBHbIE COOTHOLLIEHMS
MEXAY TOKOMU U HANPDKEHUIMU  CUMMETPUYHOIO U HECUMMETPUYHOrO
TPEexda3Horo  notpedbutess.  BbIICHWUTL  POAb  HEWTPAABHOrO  MPOBOAQ B
YETLIPEXNPOBOAHOM  TPEXCPA3HOM CUCTEME. HaAyyuTbCq  CTPOUTL  BEKTOPHbBIE
AMArPAMMbI HOMPSXXEHUI 1 TOKOB.

2. MOPIAOK BbINOAHEHMS PAGOTbI:
1. U3yumntb raasy «OnmucaHmne obopyAOBAHUAM.

2. N3y4nTb TEOPETUHECKME OCHOBbI MO MATEPUAAOM AEKUMM WMAU MEPEYHIO
PEKOMEHAOBAHHOM NPENOAQBATEAEM AUTEPATYPDI.

3. Y6eAUTLCS, HTO BCE BbIKAKOYATEAU MOAYAEN HOXOAATCA B MOAOXEHMM «BbIKAY

4. Mo yKQ3QHUIO NPENOAQBATEAS, BbIOPATh MOAYAU AAS BbINOAHEHUS TEKYLLLEro
30A0HMA. [TOArOTOBUTL COEAMHUTEABHBIE MNPOBOAQ (NEPEMBIYKM), BXOASLLME B
KOMMNAEKT CTEHAQ.

5. COeAUHUTD MOAYAU COTAQCHO MPUHUMMUAABHOM SAEKTPUYECKOM CXEME UAM
CXeMe COeAMHEHUMN.

6. MpOBECTU DKCNEPUMEHT.

7. BbIKAIOYUTD MUTAHME CTEHAQ.

8. CocTtaBuTb OTHET NO AGBOPATOPHOM paboTe.

3. MopSAOK NPOBEAEHMA SKCNEPUMEHTA:
3.1 BKAIOYUTL DAEKTPOMUTAOHME MOHOBAOKQ (MepeBecTn B NOAOXeHue «BKA»

BbIKAIOYOTEAb MUTAHUS). M3MEPUTb AMHENHDBIE U AOA3HBIE HAMPAXKEHUS TPEXAPA3HOro
UCTOYHUKQA MUTAHUSA (BAOK «(TpexddasHbliM reHepaTop)) B PEXMME XOAOCTOro XO0AQ
(6e3 noakaloyeHus notpebuteaen). Pe3yAbTatbl U3MEpeHun 3aHecTn B TaOA. 3.1.
BbIKAIOYMTE MOHOBAOK. MOCTPOUTH BEKTOPHYIO AMArPAMMY GOA3HBIX U AMHEMHbIX

HANPMXXEHUM TPEXAAZHOTO MCTOYHUKA MUTAHMUS.
Tabamua 3.1

AVHEMHbIE HANPHKEHWS | Pa3HbIe HANPHKEHUS BblYMCAEHO

UAB. B |UBc.B|UCA.B| UA.B | UB.B | Uc. B | UACP. B | UPCP. B | UACP / UCP

3.2 Cobpatb aAekTpuyeckyo uens (puc. 3.1), yCTAQHOBUTL B COOTBETCTBUM C
30AQHHbBIM BAPUAHTOM (TABA. 3.2) CUMMETPUYHYIO HArpy3Ky (BCE€ COMPOTUBAEHMA U
MOLLIHOCTM CPQ3HbIX NOTPEBUTEAENM OAMHAKOBbI) M MPEABABUTL LLEMb AAS MPOBEPKMU
NPENOACQBATEAIO.



Tabamua 3.2
7

N
wW
S

BapuaHTt
R1, Om
R2, Om
R3, Om

R1
PA1

.

Puc. 3.1 UccaeAoBaHME TPEXAPAZHOM SAEKTPUHECKOM LLENU NPU COEAMHEHUMU
notpebutreaemn No Cxeme «3BE3AQ).

3.3 BKAIOYUTb DAEKTPOMUTAHWME MOHOBAOKQ (NepeBecTn B MOAOXEHMe «BKAY
BbIKAIOYATEAD MUTAHMS). C MOMOLLLBIO U3MEPUTEABHBIX NPUOOPOB M3IMEPUTL BCE TOKM,
doA3HbIE HAMPKEHUA HO NOTPEDUTEAIX U BEAMYUHY MEXXY3AOBOrO HaNpsXeHus UnN
NPW BKAIOYHEHHOM U OTKAIOYEHHOM HENTPAABHOM NPOBOAE N. Pe3yAbTaTbl M3MEPEHUI
3aHeCTH B TABA. 3.3. BbIKAIOYUTD DAEKTPONMUTAHUE MOAYAEN U NPEABSABUTL PE3YALTATHI
U3IMEPEHUMN NPENOAQBATEAIO.



Tabamua 3.3

PeXxum Harpysku

Tokm Tok B PasHble MeXxy3aosoe
HArPY3KK, | HEMTPAABHOM [HAMPSKEHUA HO | HaNPSXeHue,
A nposoae, A [notpebuteasx, B B
IA|{IB|IC 10 Ual [Usn [Uch UnN

HenTpaAbHbIM NPOBOA
BKAIOYEH, HArpYy3Ka
CUMMETPUYHAS

O6pPbIB AMHEMHOTO
MPOBOAQ «A) B YETbI-
PEXNPOBOAHOM CUM-
METPUYHOM LLenm

HenTpaAbHbIM NPOBOA
BbIKAIOYEH, HArpPYy3Ka
CUMMETPUYHAOSA

O6pblB AMHEMHOTO
NPOBOAQ (A) B TPEX-
NPOBOAHOM CUMMET-
PUYHOM LLenum

HenTpAAbHbIM NPOBOA
BKAIOYEH, Harpy3ka
HECUMMETPUYHAOSA

HeMTPAAbHbIM NPOBOA
BbIKAIOYEH, HArpy3Ka
HECUMMETPUYHAS

3.4 U3mMeHuTb Harpy3ky B pa3ax notpebuteas B COOTBETCTBMU C 3QAAQHHBIM
BAPUOHTOM (HECUMMETPUYHAA HArpy3ka). BKAIOYMTE SAEKTPONMUTAHME MOAYAEN M
U3MEPMUTb TOKM, HANPKEHUS B KAXKAOM dpase NOTPebUTEA U BEAUYMHY MEXY3IAOBOTO
HanpsxeHus UpN NPU BKAIOYEHHOM U OTKAIOHEHHOM HEeMTPaAbHOM nposoae N.

Pe3yAbTathbl 3anm1cars B TABA. 3.3.
3.5 AAf BCEX NPOBEAEHHbIX OMbITOB MNOCTPOUTb B MACLUTABE BEKTOPHbIE

ANArPAMMBI.

3.6 CpaBHUTb BAMAHME HEMTPOABHOrO MNPOBOAC HA paboty Tpexda3HOM
CUCTEMbI NPU CUMMETPUYHOM U HECUMMETPUYHOM HArpy3Ke.




JIABOPATOPHAS PABOTA Nell
«TPEX®A3HAS SJIEKTPUYECKASA LEITb ITPU

COEJIMHEHUH TIOTPEBUTEJIEN 110 CXEME «TPEYI OJIbHUK»

1. LleAab paboTtbl: UICCAEAOBATb OCOBEHHOCTHM PABOThl TPEXAPA3HOM Lenu npu
COEAUHEHUU CUMMETPUYHOTO M HECUMMETPUYHOIrO NOTPEBUTEAEN TPEYTOABHUKOM,
YCBOMUTb NOCTPOEHUE BEKTOPHBIX AMATPAMM MO PE3YALTATAM IKCNEPUMEHTA.

2. NopSAOK BbINOAHEHUS PABOTHI:
1. U3ysutb raasy «OnucaHme o60opyAOBaHU.

2. M3y4uTb TEOpEeTUHEeCKME OCHOBbI MO MATEPUAACM AEKUMU UAM NEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPbI.

3. Y6eAUTLCA, HTO BbIKAIOYATEAb CTEHAQ HOXOAMUTCS B MOAOXEHMM (BBIKAY

4. Tlo yKQ3QHUIO NPEenoAQBATEAS, BbIOPATb MOAYAM AAS BbIMOAHEHMUS TEKYLLLENO
30AQHMA. [lOArOTOBUTbL COEAMHUTEABHBIE MNPOBOAQ (NEPEMBbINKM), BXOASLLME B
KOMMAEKT CTEHAQ.

5. COEANHUTD MOAYAM COFAQCHO MPUHUMMUAABHOM DAEKTPUYECKOM CXEME UAU
CXeme COEAUHEHUM.

8. [POBECTH SKCNEPUMEHT.

9. BbIKAKOYUTD NUTAHUE CTEHAQ.

10. Coctasutb oT4eT N0 AaBoparopHom pabore.

3. MNOPSAOK NPOBEAEHUA IKCNEPUMEHTA:
3.1 BKAIOYMTb IAEKTPOMUTAHME MOHODAOKA (NepeBecTn B NOAOXEHue «BKAN

BbIKAIOYATEAb MUTAHMA). UM3meputb AuHenHble HanpsxeHus UABR UBC v UCA
TPEXAPA3HOTO reHeparopa B PEXUME XOAOCTOro XOAd (6e3 NOoAKAYEHUS
notpebureaen). Pe3yAbTatbl U3MEPEHUM 3AHECTU B TADA. 3.1. BbIKAIOYMTE MOHODAOK.
MOCTPOUTL BEKTOPHYIO AMATPAMMY AMHEMHBIX HANPSXKEHUM TPEXADA3HOIO MCTOYHUKA
MUTAHMUS.

Tabamua 3.1

UAB. B UsC. B UCA. B

3.2 B cootBetcTteum € puc. 3.1 cobpaTtb MCCAECAYEMYIO IAEKTPUYECKYIO LLEND.
YCTQHOBUTb B COOTBETCTBMM C 30AQHHBIM BAPUAHTOM (TAOA. 3.2) CUMMETPUYHYIO
TPEXAA3HYIO HArPY3Ky. MPEeAbSBUTL CXEMY AAS NPOBEPKM NPENOACQBATEAIO.

Tabamua 3.2
BapuaHT 1 2 3 4 5 6 7 8
Ras, Om
Rec, Om
Rca, Om
O6pbIB NPOBOAC A B e A B = A B
O6pbiB chasbl AB BC CA AB BC CA AB BC

3.3 BKAIOYMTB MOHOBAOK (nepeBect B noAoxeHue «BKA) BbIKAIOHATEAb
NUTAHKSA). C NOMOLLLBIO U3MEPUTEABHBIX NPUOOPOB MU3MEPUTH PA3HBIE U AMHENHbIE
TOKU. PE3yAbTaTbl MI3MEPEHMIN 3AHECTH B TADA. 3.3. BbIKAIOYMTE MOHOBAOK.



Tabamua 3.3

Tok Harpy3sku, A

PeXxmum Harpyskum
IAlB|ICc |aAB [BC [CA

CUMMETDUYHAS HArPY3KA

OB6pPbIB AMHEMHOIO NMPOBOAQ

O6pbiB dha3bl NOTPEOUTEAS

HecummeTpuiHas Harpyska

PAS

Puc. 3.1 UccaeaoBaHME TPEXCDA3ZHOM DAEKTPUYECKOM LLENU NPU COEAMHEHNUM
NnoTPEBUTEAEN NO CXEME (TPEYTOABHUK).

3.4 PA30OMKHYTb B COOTBETCTBMM C 30AQHHBIM BAPUAHTOM (TABA. 3.2) nooYepeAHO
AMHEMHbIM NPOBOA M dhba3sy noTpedbuteas. MNpoBecT nmepeHus doasHOro U AMHENHbIX
TOKOB. Pa3psbie doa3bl NOTPEBUTEA MOAEAUPOBATL OTKAIOYEHUEM COOTBETCTBYIOLLLENO
pe3ucTopa 6A0Ka «ConpoTrBAEHMS AOBOBOYHbBIEN (otcoeAanHUTb
NPOBOAHMK/NEPEMDBINKY). PQA3pbiB AMHEMHOIO NMPOBOAQ MOAEAUPOBATL, OTCOEAMHUB
COOTBETCTBYIOLLIMIM MNPOBOAHUK/NEPEMBINKY OT MOAYAS TPEXdOA3HOro reHeparopa.
Pe3yAbTaTbl 3QHECTH B TAOA. 3.3. BbIKAIOYUTD DAEKTPOMUTAHWE MOHOBAOKA.

3.5 B COOTBETCTBMM C BAPMUAHTOM 30AQHWUS YCTAQHOBWUTb B CPA3AX NOTPEOUTEAR
HECUMMETPUYHYIO HArPY3Ky. BKAIOYMUTL IAEKTPONUTAHME MOHODAOKA. M3mepuTb
da3HbIE U AMHEeMHble TOKW. Pesyabtatbl 3anucatb B TAOA. 3.3. BbIKAKOHYUTH
SAEKTPONMUTAHME MOHODAOKQ.

3.6 AAf BCEX ONbITOB NOCTPOMUTL B MACLUTAOE BEKTOPHBIE AMATPAMMBbI.

3.7 CpaBHUTb PE3YAbTATbl MUIMEPEHWM AUHEMHbIX M CPA3HLIX TOKOB NpPU
COEAUHEHUU B TPEYTOAbHUK MPU CUMMETPUYHOM U HECUMMETPUYHOMU HArpyske,
CAEAQTb BbIBOAbI.

3.8 [MpOAHAAU3MPOBATL BAUSHME OOPLIBA AMHEMHOINO MPOBOAQ W CPa3bl
notTpebuTeAs Ha pexmm paboTbl TPEXdPasHOM Lenu.

3.9 CpaBHUTbL pPEXUMbI PABOTbl IAEKTPUYECKOM UENu Mpu  BKAIOYEHMMU
notpebuteAeit B 3BE3AY U TPEYTOAbHMK MPU CUMMETPUYHOM U HECUMMETPUYHOM
Harpyske.



