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MeTtoauueckre yKa3aHus K BBIIIOJHEHUIO J1a00paTOPHBIX paboT

e Kax/plif cTyIeHT BBINONHSIET paboThl O CIIEUAIBHOMY IpaduKy.
e K BoImonHeHu1o paboThl HEOOXOIUMO OATOTOBUTHCA A0 Havyalla 3aHATHS B JTa0OPaTOpUH.
e [loMHMO JaHHOTO METOJUYECKOTO MOCOOHS PEKOMEH/IYEeTCsl UCTIONb30BaTh
JIOTIOTHUTEIIBHYIO JTUTEPATYPy U KOHCHEKT JIEKIUH.
e [lpu noaroroBke HEOOXOAUMO IPOJYMBIBATh OTBETHI HA KOHTPOJIbHbBIE
BOIIPOCBI.
e K BhInonHeHH0 paboThl AOMYCKAIOTCS TOJIBKO MOATOTOBIEHHBIE CTYCHTHI.

[TpaBuna opopmieHus oTyera o J1abopaTopHoii padote
JlaboparopHas paboTa mpeacTaBisieT co00i HEOOIBIIOE, HO BIIOJIHE 3aKOHYCHHOE YUeOHOEe
uccienoanue. OTyer o 1adopaTopHO paboTe ABIAETCS TOKYMEHTOM, OTPaKAIOLIUM PE3yIbTaThl
BBITIOJTHEHHOT'O HCCIIIOBAHUS C MAKCUMAIILHOM MOJTHOTOH U OOBEKTHBHOCTBIO.
K odhopmiieHHIo TEXHUYECKOM JOKYMEHTAIMH PEABSIBISIOTCS eAnHbIC TpeOoBaHus. B
OIIpEeJICTICHHOW Mepe ATUM TPeOOBAHHSM JIOJDKEH YIOBJICTBOPATH U OTYET O JJabopaTopHOil pabore.

TpeboBanust Kk 0OPMIICHHIO OTYETA
OTueT nomKeH OBITH BHIMIOIHEH HAa OyMare CTaHAapTHOTO pa3mepa (popmat A4) ¢ oMU 10 00eHM
CTOpOHaM TeKcTa. Marepuai oTdeTa JO/DKEeH UMETh YeTKYIO PyOpUKAILUIO, KaKIbIH pa3ael
HE00XOUMO CHAOIUTh 3ar0JIOBKOM.
[TpumepHBIif cOCcTaB OTYETA T10 JIAOOPATOPHOM padoTe:
1eJIb PabOThI;
HOPS/I0K BBIIOJIHEHUS 1a00paToOpHOi paboThI;
NPUHIUIHAIBHbIE TEKTPHUUECKUE CXeMbI U (M) CXEMBI COETUHEHUH;
. NepevyeHb U3MEPUTENIBHBIX PUOOPOB U JIEKTPOOOOPYOBAHUS C YKa3aHUEM MAaCHOPTHBIX
JTAHHBIX;
TaOJIUIIBI SKCTIEPUMEHTAILHBIX UCCIICIOBAHUH 1 BBIITOJHEHHBIX BBIYMCIICHHIA;
arpaMMBbl U TpauKe XapaKTepUCTHK (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH;
BBIBOJIBI FJTH 3aKJTFOUEHHE O MPOAETIaHHOI pabdoTe.



ITPABUJIA TEXHUKHN BE3OITACHOCTH
ITPU BBITIOJIHEHMHM JIABOPATOPHbBIX PABOT

Jo navana pa6ot kaxaeiid ctyneHT JJOJDKEH BHUMAaTEThbHO 03HAKOMHUTHCS ¢ HACTOSIITUMU
MpaBUJIaMHU U PACIIUCAThCS B )KypHAJC y4eTa HHCTPYKTaXKa [0 TEXHUKE OE30IMaCHOCTH.
Crynent OBA3AH BBINOIHATH CIEAYIONIME TPABUIIA:

1. [Tepen BkItOUeHNEM TAOOPATOPHOTO KOMIUIEKCa B ceTh 220 B yGeaurtech, 4To
TyMOJIep BKIIFOUEHHS HaXoauTcs B mosioxeHun «BBIKJL».

2. [Ipu cOopke menu UCIOIB3YHTE IPOBOJIA C HCTIPABHOMW H3OJISAIIUCH.

[Toaxmrouast mpuOOPHI, TPOBEPSITE COOMIOCHUE HOPM Harpy3ku (padouee

HaNpsDKEHUE KOH/IEHCATOpa, MAKCUMAaIIbHBIM TOK JJIs KaTyIlIeK UHIYKTUBHOCTH U T.I1.).

3. COO0pKy 2JIEKTPUYECKO IIeTTH BEJUTE 110 KOHTYpaM, HaYMHasi C OCHOBHOTO, COJICPIKAIIETO
MCTOYHUK MTUTAHUS

4. BxuttoyaiiTe HICTOYHUKY MUTAHKS TOJIBKO ITOCIIE TIPOBEPKH IIETIN MPETIOJaBaTEIICM.

5. [Tpu nmpoBeeHNN MOOBIX U3MEHEHHUH B CXEME OTKIJIIOYATe UCTOYHUK MTUTAHMUS.

6. OTKII0YMTE MUTAHKUE 10 3aBEPLLIECHUIO0 U3MEPEHUI.

3AIIPEHIAETCA

1. Kacarbcs TokOBeyIux yacTeil CXeMbl METAILTHYECKUMU ITPEIMETaMHU,

paboTaTh MOKPBIMHU PYKAMHU.

2. be3 pasperienus npenojaBarens BKIOYaTh J1a00paTOPHbIE CTEH bl B CETh

220B v noiaBath HallpsDKEHUE HA CXEMY.

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

BCKpBIBAaTh UX.

4. Kyputs B n1abopatropun, HaXOAUTHCSA B BEPXHEN 0J1€XK 1€ WM FOJIOBHBIX YOOpax.

I[To BceM BO3HHKAIOILIMM BOIPOCAaM CTY/AEHTaM CleyeT 00paIiaThCs K MpernoaaBarento. 3a nopuy
000pyIOBaHUS CTY/IEHThI HECYT MAaTepUAIbHYIO OTBETCTBEHHOCTb.



COJIEPYKAHUE

JlaGoparopHas padota Nel. IIpocreiimue TuHEHHBIE HIEKTPUUYECKHIE LEMH TOCTOSIHHOTO TOKa
Jlaboparopnas pabota Ne2. CMmemaHHOE COeTUHEHUE STIEMEHTOB B JIEKTPUYECKUE 1IETIH
IIOCTOSIHHOT'O TOKa

Jlaboparopnas pabota Ne3. DnexTpuueckas Lelb HOCTOSHHOTO TOKa C IByMsI HCTOYHUKAMH
AJIEKTPONUTAHUS

JlaGopaTtopnas pabota Ne4. HenuHeliHas 1ienb TOCTOSSHHOTO TOKa

JlabopaTtopnast pabota No5. Pa3zBeTBiieHHast HEIMHEWHAS 3JIEKTpUUECKasl IIEMb MOCTOSTHHOTO TOKa
JlabopaTtopHnast pabota Ne6. DinekTpudeckas 1enb MePEMEHHOT0 TOKa C TOCIE0BaTEIIbHBIM
COETMHEHUEM 3JIEMEHTOB

JlabopaTtopHnast pabota No7. DnekTpudeckas 1elb MePEMEHHOTO TOKa C apaJlIeIbHbIM
COETMHEHUEM 3JIEMEHTOB

Jlaboparopuas padota Ne 8. Tpexda3zHas syiekTpudeckast erb MePEeMEHHOTO TOKA MPU COSTUHCHUH
noTpeduTeneil mo cxeme « 3Be3fa» U IO CXEME « TPEYTOJIbHUKY



JIaGoparopnas pabota Nel IIpocreiiue IMHEHHbIE TEKTPUUECKUE LIETTH IIOCTOSHHOTO TOKa

1. llenb  paGoTel: TMOJy4YeHHE HABBHIKOB COOPKM IPOCTBIX  3JIEKTPUYECKUX  IICTIeH,
BKIIIOYCHHST B  DJEKTPUYECKYI0 IIeNb HW3MEPHUTENbHBIX NpuOopoB. Hayuutbcs  u3MepsTh
TOKM W  HampspkeHus, yOeautbcsi B coOmromeHun 3akoHoB Oma u  Kupxropa B
JIMHEWHOU JIEKTPUYECKOMN LEIIH. HccnenoBars BIIMSIHUE U3MEHECHUS apameTpoB
OJTHOTO noTpeOuTeNs Ha pEXKUM palboThI OpYTHUX norpedurenei pu
IIOCJIE0BATEIBHOM U IIAaPaLIEIbHOM COCIUHEHUU.

2. Topsi1oK BEINIOAHEHHS PAOOTEL:

1. U3yuuts rnaBy «Onucanue 000pya0BaHUs.

2. I3yunTh  TEOpETHYECKME  OCHOBBI [0  MarepuajaM  JIEKIUH  WId  [EPeYHIo
PEKOMEHIOBaHHOM MPENO/IaBaTesieM JTUTEPATYPhI.

3. VOenurses, 4TO BBIKIIIOYATEIb CTEHIA HAXOAUTCS B rTostoxkenun «BBIKID»

4. Tlo yKa3aHWIO MpernojaBarelisi, BbIOPaTh MOIYJIHM JJIS  BBINOJHEHHS  TEKYIIEro
3aJ[aHMUsl. IloaroroButh COCJIMHUTEIIbHBIC MpoBOJIa (mepeMbIuKkn), BXOJIAIINE B
KOMIIIEKT CTCHJIA.

5. CoeHUTh ~ MOAYJIHM  COTJIACHO  NPUHIMITHAIBHOW  DJCKTPUYECKOH  CXemMe  WIn
CXEME COCIUHCHU.

6. IlpoBecTH SKCIIEPUMEHT.

7. BBIKIIIOYNTEH MATAHHE MOHOOJIOKA.

8. CocraBuTh OTUET 110 JaOOpAaTOPHOIi pabdore.

i TITIOPAJIOK npoBEACHMS DKCISPUMEHTA:

3.1 Cobpath JUHENHYIO 3IEKTPUUECKYIO LIETIb MIOCTOSIHHOTO TOKa c
IIOCJIE0BATEIbHBIM COEIMHEHUEM JJIEMEHTOB (puc. 3.1). YcTaHoBUTH B
COOTBETCTBUHU HOMEPOM BapHaHTa (Tabu. 3.1) BEJIMYHUHBI HOMMHAJIBHBIX
CONPOTUBIICHUN pe3UCTOpOB RI- R3. Ha u3Mepurese MOIIHOCTH (BaTrT™MeTpe)

YCTaHOBUTh  mpenensl  u3mepeHud  «1B...40B».  IlpencraBute  cxeMy  UIi  NPOBEPKHU
IIPENoaBaTellto.

Tabauma 3.1
Bapuant 1 2 3 4 5 6 7 8
R1, Om
R2, Om
R3, Om
3.2. Bxmrounts JJIEKTPOIUTAHUE MOHOO0JI0Ka, JUIs 3TOr0 [IepEeBECTU B

nojoxkeHne  «Bxi.»  BbIKIIOUaTeNnb — nuUTaHuA.  M3MepuTh  TOK B LENM,  BEIMUYUHY
HanpsDKeHWE Ha BXOoJAe Ienu M HampsbkeHus Ha pesuctopax Rl R2 u R3. Pesynbraret
u3MepeHuil 3aHecth B Tabn. 3.2. M3MeHuTh BenMuMHY comnpoTuBieHus R2 u  cHoBa
MIPOBECTHU aHaJIOTUYHbIE U3MEpEeHHUS. Boikmounth MUTaHHUE MOHOOJIOKA. ITo
pe3yibTaTaM  HU3MEPEeHUH  BBIUMCIUTH  CONPOTHBIEHHME Kaxaoro mnorpedutens (R, R2,
R3) wu oOmee (9kBuUBajeHTHOE) compoTuBieHne R3 memu. Pe3ynpTaThl  BBIYHCIICHHMA
3aHecTH B Ta01.3.2.



R1 R2 R3

PA1
o —(A)
E1 V) PV1
0

Puc:.3.1 M3yweH|4e AMHENHOM SAEKTPUYECKOM LLEMM MOCTOSHHOTO TOKA C
NOCAEAOBATEAbHBIM COEAUHEHUEM DAEMEHTOB.

3.3. CpOBHUTb PE3YAbTATbl M3MEPEHMM U YBEAUTLCS B TOM, 4TO CYMMA
COMPOTUBAEHUIM OTAEAbHbIX MOTPEOUTEAEN POBHA COMPOTUBAEHUIO BCEW LEMM.
Y6eamTbCs B COOAIOAEHWMM BTOPOro 3akoHA Kupxrodpd. OBBLIACHUTL M3IMEHEHME
PEXUMA PABOTbl LEMU M OTAEAbHbIX MOTPEBUTEAEM NPU UIMEHEHUM BEAMUYUHDI
COMPOTUBAEHUS OAHOTO M3 PE3UCTOPOB. BbIKAIOYNTL DSAEKTPONUTAHUE MOHODAOKQ.

Tabanua 3.2
MN3mepeHo BblMMCAEHO
HanpsxeHue ConpoTtueaeHune
HanpsxeHwe Tok 5 OKBMBOAEHTHOE
HQ notpeduresen,
HQ BXOAE Lenu | B uenu, |, COMNPOTUBAEHME
U B A notpebureasx, B Om Lenu, R, Om
' Ul U2 | U3 | Ri R2 | R3 Y

3.4. Cobpatb AMHEMHYIO LEMb C NMAPAAAEAbHBIM COEAMHEHMEM PE3NCTOPOB
(puc. 3.2), NOAKAIOYMB TOABKO pe3ucTop R1. MocAae nposepku COBPAHHOM LEnu
BKAKOYMUTb MOHODOAOK. YCTOHOBMUTb B COOTBETCTBMM HOMEPOM BAPUAHTA (TAOA. 3.3)
BEAMYUHY HOMMHOABHOTO COMPOTUBAEHUS pe3ncTtopa R1. M3meputb HaNpSXEHUE U
TOKM B Lenu. Pe3yAbTaTbl M3MEPEHUM 3aHECTU B TADA. 3.4. OAKAIOYUTL B CXEMY
pPe3nCTop R2, YCTAHOBUTL 3HAYEHUE COMPOTUBAEHMS M3 TADA. 3.3, CHOBA M3IMEPUTH
HONPKEHME U TOKMU. B LLEMU. AHOAOTMYHO MOAKAIOYUTL TPETUM pe3nucTop R3 U
U3MEPUTb HANPSXKEHME U TOKM. Pe3YAbTOTbI U3MEPEHWUM 3AHECTH B TABA. 3.4.

\‘E;

R1 R2 R3

E1 * *
PA2 PA3

L g

0 ——
2

Puc. 3.2 U3ydseHne AMHEMHOM SAEKTPUYECKOM LLEen NOCTOAHHOrO TOKA C
NAPAAAEAbHBIM COEAMHEHUEM DAEMEHTOB.
Tabamua 3.3
BapuaHt ] 2 3 4 5 6 7/ 8

R1,Om




R2, Om
R3, Om

3.5 WM3MeHUTb B COOTBETCTBMM C 30AQHHBIM  BAPUAHTOM  BEAMYMUHY
COMPOTMBAEHMS R2 U CHOBA MNPOBECTU M3MEPEHUA. BbIKAIOYUTL IAEKTPOMUTAHUE
MOAYAEN. MO pe3yAbTATaM U3MEPEHUIN PACCHUTATL CONPOTUBAEHUS PENMCTOPOB R1,
R2, R3 1 conpotmsAaeHue Bcen Lenm RS, NpOBOAMMOCTU OTAEAbHbIX BETBEM g1, g2, g3
M BCEM uenn gd. Pe3yAbTaTbl BbIMMCAEHMM 3AHECTM B TADOA. 3.4. Y6eauTbCs B
cobaoaeHUn nepsoro 3akoHa Kupxrodoa. CAEAQTh BbIBOA 06 M3MEHEHUMU PEXUMA
PABOTbl LLEMM U OTAEAbHBIX NOTPEBUTEAEN NMPU M3IMEHEHUM BEAMYMUHDBI CONMPOTUBAEHUS
pe3ncTopa R2.

Tabanua 3.4

N3mepeHo Bbl4MCAEHO
UB| LA |ITLAIZATIB.A] Rl | RZ | RS, | gl. | g2, | g3, | R3."1 g3,
OM [OM | OM [ CM | CM [ CM | OM | Cm




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

1. LleAab paboTbl: MCCAEAOBATb BAMAHUE MU3MEHEHUS NAPAMETPOB OAHOro
NOTPEBUTEA HA pPEXMM pPaboTbl APYrMX notpeduteAen npu CMELLAHHOM
COEAUNHEHUMN.

2. [1OPAAOK BbIMOAHEHUS PABOTHI:

1. U3yumtb raasy «OnmcaHme o60DyAOBaHUM.

2. N3y4ntb TEOPETUYECKME OCHOBbBI MO MATEPUAAOM AEKLMK MAU MEPEYHIO
PEKOMEHAOBAHHOM MPENOACBATEAEM AUTEPATYPSI.

3. Y6EeAUTLCH, HTO BbIKAKOHOTEAb MOHOBAOKQ HOXOAMUTCS B MOAOXKEHMM «BbIKA)

4. TIo yKQ3QHUIO NPENOACQBATEAS, BbIODPATH MOAYAU AAS BbINMOAHEHUS TEKYLLLETO
30AQHUSA. [lIOATOTOBUTb COEAMHUTEAbHbIE MNPOBOAQ (MEPEMbINKM), BXOAALLIME B
KOMIMAEKT CTEHAQ.

5. COEAMHUTE MOAYAU COTAQCHO MPUHUMMUAABHOM DAEKTPUHECKOMN CXEME UAMU
CXEeME COEAMHEHUMN.

6. [MPpOBECTU BKCNEPUMEHT.

7. BbIKAIOYUTD NMUTAHME MOHOBAOKAQ.

8. CocTasutb OTHET NO AaBopaTtopHoM paborTe.

3. [1oOpIAOK MPOBEAEHUS DKCMNEPUMEHTA:

3.1. Cobpatb AMHEMHYIO LEMb CO CMELLUAHHBIM COEAMHEHWEM PE3NCTOPOB
(puc. 3.3). YCTAQHOBMTL 3HOYEHUS HOMMHAAbHBIX COMPOTUBAEHUM pe3ncTopos R1-R3
Baoka «ConpoTMBAEHMS AODABOYHbLIE) B COOTBETCTBMM C 3QACQHHBIM BAPUAHTOM
(Taba. 3.1).

3.2 NocAe NpOBEPKM CXeMbl MPENOAABATEAEM BKAIOYUTb IDAEKTPOMUTAHUE
MOHOBAOKA. M3MepUTb HAMPHKEHMS HO BXOAE LEMU U HA BCEX YY4ACTKAX Lenu, a
TAKXKE BCE TOKU. PE3yAbTATbl 3AHECTM B TADA. 3.2.

3.3 YCTQHOBUTL HOBOE 3HAYEHUE pe3ncTopa R2 (TabA. 3.1) U CHOBA U3MEPUTb
HONPSXXEHMS U TOKM B UENU. BbIKAIOYMTD DIAEKTPONUTAHME MOHOBAOKA. [1o
PE3YALBTATAM M3MEPEHUM BbIMUCAMUTD MOLLLHOCTb KAXKAOTO yyacTka uenu P1, P2, P3 1
Bcen uenu P. OnpeAeAuTb DKBUMBOAEHTHOE COMPOTUBAEHUE ULEenu R3. Pe3yAbtars
BbIMMCAEHMI 3aHECT B TAOA. 3.2. MpoBEPUTb BbIMOAHEHME BAAQHCO MOLLIHOCTEM B
nccaeayemom uenu. CAeAdaTb BbiBOA 00 M3MEHEHUM pexmma paboTtbl uenu um
OTAEAbHbIX MOTPEBUTEAEN NPU USMEHEHUU BEAMYUHBI PE3NCTOPA R2.

Tabamua 3.1
BapuaHT 1 2 3 4 5 6 7 8
R1, Om
R2, Om

R3, Om
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&

Puc. 3.3 M3ydeHne AMHEMHOM DAEKTPUYECKOMN LLenn NOCTOSHHOMO TOKA CO
CMELLAHHbBIM COEAMHEHUEM DAEMEHTOB.

Tabamua 3.2

N3mepeHO BblMMCAEHO
U, Uil2, U3 B I, 12, 13 L, P2, P3, P, RO,
B B ' A A A Bt Bt Bt Bt Om




Jlaboparopuas padota Ne3 «nekTpuueckas 1enb TOCTOSHHOTO TOKa C IBYMsI
HUCTOYHUKAMU DJICKTPOTTUTAHUSDY

1. LleAb paboTbl: IKCNEPUMEHTAABHAS NPOBEPKA PE3YALTATOB AHAAUTUYECKOTO
PACYETA AMHEMHOM SAEKTPUYECKOM LLEMU C ABYMS MCTOYHUKAMM DAEKTPOMUTAHMS.

2. MOPSAOK BbINOAHEHMS PABOTHI:

1. U3y4utb raasy «OnucaHne obopyAOBAHUM.

2. UN3y4nuTb TEOPETUYECKME OCHOBbI MO MATEPUAACM AEKUMM UAU MNEPEYHIO
PEKOMEHAOBAHHOM NPENOAQBATEAEM AUTEPATYPbI.

3. Y6eAnTbCH, YTO BbIKAIOYATEAD MOHOBAOKQ HAXOAMTCSA B MOAOXKEHMM (BbIKA)

4. N0 YKQ3QHUIO NPENOAQBATEAS, BbIOPATH MOAYAU AAS BbIMOAHEHMS TEKYLLLETO
30A0HMSA. [TOArOTOBUTL COEAMHUTEAbHbIE MPOBOAQ (MEPEMbINKM), BXOAALLME B
KOMIMAEKT CTEHAQ.

5. COEAMHUTD MOAYAU COFAQCHO MPUHUUMMUOABHOM SAEKTPUHECKON CXEME UAM
CXeMe COEAMHEHUMN.

7. BKAIOYUTb MUTAHME MOHOBAOKA. [POBECTU SKCMNEPUMEHT.

8. CocTtaBuTb OTHET NO AQBOPATOPHOM paboTe.

3. NopsAOK NPOBEAEHUS SKCNEPUMEHTA:

3.1. O3HOKOMUTLCH C AOBOPATOPHOM YCTAOHOBKOM.

3.2. BKAIOYMTb SAEKTPOMUTAHUE MOHOBAOKA. M3MepUTb 3HOYEHUS DAC MCTOYHUKA
E1l » yCTQHOBUTb 3QAQHHOE 3HAYEHWE DAC MUCTOMHMKA E2 (TaBA. 3.1). Pesyabtarhbl
U3MEPEHUIM 3AHECTU B TABA. 3.2. BbIKAIOYUTD DAEKTPOMUTAHME MOHOBAOKA.

3.2. Cobpatb UEMNb C ABYMS UCTOYHUKOMM DAEKTpONUTaHMSE (pmc.3.1), Bbibpas
3AEMEHTbI LLEMNU B COOTBETCTBUM C 30ACHHBIM BAPUAHTOM (TABA. 3.1).

R1* R2*

Puc 3.1 DAeKTpUYeCcKas LLeMb MOCTOSHHOIO TOKA C ABYMS MCTOYHUKAMM

SAEKTPOMUTAHMUS
Tabamua 3.1
BapuaHTsl 1 2 o 4 5 6
E2, B 12 10 8 6 10 12
R1
R2

R3




3.3. NOAKAIOYUTE  UCTOMHUK MUTAHMA ET m mameputb HanpsxeHus Ul, U2 Ha
nctodHukax E1, E2, HanpsxeHus Ha pe3smctopax R1*, R2* u R3*, m tokm 11, 12 1 I3 B
BETBSAX. PE3yAbTATbI MI3MEPEHMM 3AHECTU B TABA. 3.2.

3.4. Mo pPe3yAbTATAM U3IMEPEHUM BbIMUCAUTD 3HAYEHUS CONPOTUBAEHMM R1*, R2*
1 R3*. Pe3yAbTaTbl BBIMUCAEHMM 30HECTM B TADA. 3.3.

Tabamua 3.2.
N3mepeHo
Ne onbITQ E; Eo Uy Uz Ur1 Ur2 Ur3 Iy 2 I3
B B B B B B B A A A
1
2
Tabamua 3.3
R Ro R3 Uas
Ne onbITO o Om Om B




JIABOPATOPHAS PABOTA Ne4
«HEJIMHEMHAS LIEITh TIOCTOSIHHOI'O TOKA»

.  LEAb _ PADOTbl: 3KCMNEPUMEHTOABHOE  MOAYYEHME  BOABTAMIMEPHbDIX
XOAPOKTEPUCTUK HEAMHEMHbIX PE3UCTUBHBIX DAEMEHTOB, rpPadoUYecKkMi pacyet
HEAMHEMHOM DJSAEKTPUYECKOM LENU MNOCTOSHHOIO TOKA M  3KCNEPUMEHTAAbHOS
MPOBEPKA PE3YABTATOB PACYETA.

2. NOPAAOK BbIMOAHEHMS PABOTHI:
1. U3y4uTb raasy «OnucaHmne obopyAOBAHMN.

2. U3y4nUTb TEOPETUYECKME OCHOBbI MO MATEPUAACM AEKUMK UAM MEPEYHIO
PEKOMEHAOBAHHOM NMPENOACQBATEAEM AUTEPATYPbI.

3. YOEAUTBCS, YTO BbIKAKOYATEAb MOHOBAOKQO HOXOAMUTCS B MOAOXEHMM (BbIKA)

4. Mo yKA3QHUIO NPENOACBATEAS, BbIOPATE MOAYAU AAS BbIMOAHEHMS TEKYLLLEro
30A0HMA. [TOATOTOBUTb COEAMHUTEAbHBIE MPOBOAQ (MEPEMBINKM), BXOAALLME B
KOMIMAEKT CTEHAQ.

5. COEAMHUTD MOAYAM COTAQCHO MPUHUMMMUOAABHOM SAEKTPUHECKOM CXEME UAMU
CXEME COEAUHEHUN.

6. NNPOBECTU SKCNEPUMEHT.

7. BBIKAIOYUTb MUTAHME MOHOBAOKA.

8. CoctaBuTth OTHET N0 AQBOPATOPHOM paborTe.

3. [MopIAOK MPOBEAEHMA IKCNEPUMEHTA:

3.1 CobpaTb SAEKTPUYECKYIO LLEMb AAS CHATUS BOABTAMMEPHbLIX XAPAKTEPUCTUK
SAeMEHTOB Uenu (puc. 3.1). B kayecTtse peryampyemoro MCTOYHWKA MOCTOSAHHOMO
HANPSXXEeHUs UCNOAb30BATb (MCTOYHUMK 1» 0...12B. MNpeAbsBUTb CXEMY AAR NMPOBEPKM

NMPEEenoAGBATEAIO.

* RUY

0..12B

=0 *-

Puc. 3.1 MccAeAOBAHUE HEAUMHEMHOM LLEMNM MOCTOSAHHOIO TOKA.

3.2 CHATb BOABTOMMEPHYID XAPOAKTEPUCTUKY HEAMHEMHOro aAemeHta RU
(FNRO7K180 ©6A0Ka  «HEAMHEMHbIE  DAEMEHTbI).  BKAIOYMTbL  SAEKTPOMUTaHME
MOHOBAOKQ, AAS TOTO NEPEBECTU B MOAOXKEHUE (BKA.) BbIKAIOYATEAL MUTAHMS. [TAQBHO
yBEeAMuMBAsS HanpsxeHune U «AcTodHMk 1» B AmanasoHe 0...12B, nposectn
HEODXOAMMBIE M3MEPEHMA TOKA B Lenn |. AQHHbIE TOKA M HAMNPSXEHUS CYMTLIBATL C
U3IMEPUTEA MOLLIHOCTU (BATTMETPA). Pe3yAbTaTbl M3MEPEHUM 3aHeCTn B TAOA.3.1.

BbIKAIOYUTb SAEKTPOMUTAHUE MOAYAEM CTEHAQ.
Tabamua 3.1

uB 0
I, A 0

3.3 Cobparthb Lenb C NOCAEAOBATEAbHbIM COEAMHEHUEM AQMIMbl HOKAAMBAHMS HL



U, B U1, 8 U2.B 1, A 12, A 13=11-12,A

3.9 IcnoAb3ys pe3yAbTATbl SIKCMEPUMEHTA, MOCTPOUTL PACYETHYIO BOABTAMMNEPHYIO
xapaktepuctuky scen uenm Up,cy = f(I) 1 CpaBHUTE C DKCNEPUMEHTAABHOM.

3.10 CaeAatb BbiBOA OO OCOBEHHOCTIX NPUMEHEHMS 3AKOHOB Kupxrodpa B
HEAMHEMHOM LLENM NOCTOAHHOrO TOKQ.

3.11 Paccyutatb CcrtatM4eckoe U AUMPAPEPEHLMAAbHOE  COMNPOTUBAEHMS
HEAUHEMHOrO AEMEHTA MPU YKA3AHHOM NPEMNOAQBATEAEM 3HAYEHUM HAMPIKEHMS.

0..12B

Jes
= O- +

Puc. 3.3 MCCAEAOBAHUE HEAMHEMHOM LLEMNW MOCTOAHHOIO TOKQ



JIABOPATOPHAS PABOTA Ne 5
«PA3BETBJIEHHA I HEJIMHEMHA 51 DJIEKTPUYECKA S LIEITh [TIOCTOSIHHOI'O TOKA»

1. LleAb paBoTbl: IKCNEPUMEHTAABHBIM MYyTEM UCCAEAOBATbL PA3BETBAEHHYIO
DAEKTPUYECKYIO LEeMb, COAEPXALLYIO PE3UCTUBHBIE IAEMEHTbI C HEAUHEMHOMU
BOABTAMMEPHOM XAPAKTEPUCTUKOM NPU MOCTOSHHOM TOKE, MPOBEPUTL BbIMOAHEHME
30KOHOB Knpxrodoa.

2. NNoOPAAOK BbIMOAHEHMSA PABOTHI

1. U3y4uTb rAaBy «OnmncaHme AaBopaTOpHOro CTEHAQ).

2. YOEeAUTbCSH, YTO BbIKAIOYATEAb CTEHAQ HOXOAMTCS B MOAOXEHMM (BBIKA)

3. Mo YyKQ3QHUIO NPENOACBATEAS, BbIOPATH MOAYAM CTEHAQ AAS BbINMOAHEHMS
TEKYLLLETO 30AQHUS. [TOATOTOBUTb COEAMHUTEABHBIE NMPOBOAQ (NEPEMbINKM), BXOAALLME
B KOMMAEKT CTEHAQ.

5. COEAMHUTD MOAYAM CTEHAQ COTAQCHO CXEME COEAMHEHUN.

6. NNpOBECTU IKCMEPUMEHT.

7. OTKAIONUTb MUTAHWME MOHOBAOKQ.

8. CoctaBuTh OTHET NO AABOPATOPHOM paborTe.

3. NopsAOK NPOBEAEHUS SKCNEPUMEHTA:

3.1. O3HOKOMMUTLCH C NPUHLMMUOAABHOM SAEKTPUYECKOM CXEMOM HA purcC. 3.1, rae
R1=100 Om, R2=100 Om.

3.2. Cobpartb cxemy Ha puc. 3.1.

3.3. MpPEeACTABUTb CXEMY AAS MPOBEPKM NPEMNOACBATEAIO.

+ R2
o v 7
E1 [] R1 ® HL PV1
PA1

S, S
orsimaly

Puc. 20 Cxema aAeKkTpU4eCcKas NPUHUMNMAAbHAS

3.4. BKAOYMTL NepekaodaTeAb «BKA.» MoHOBAOKA.

3.5. NMonepeMeHHO YCTAHOBAMBATL BEAMHYMHBI BXOAHOTO HAMPIKEHUS CXEMbI
NOCPEACTBOM PETYAUMPYEMOTO UCTOYHUKA MUTAHUS TOK, KOK NOKA3AHO B TabAmue 3.1.
CuUTbIBATL MPU ITOM MOKA3AHMA amnepmeTpa PAT u 30HOCUTb AQHHbIE B TABAMLLY
3.1. Ocoboe BHMMAHME OBPATUTL HO OBAQCTb HANPSKEHUS, NPU KOTOPOM AaMna HL
3QropuTCs — NOKA3AHUA BOAbTMETPA PV 1.

Tabamua 3.1.
U,B 0 2 4 6 8 10 11 12
I, A
R, Om
3.6. BbIKAIOYUTL MepekatodaTeAb «BKA.) MOHOBAOKA.
3.7. PaccymutaTb COMPOTUBAEHUE YHACTKA LLenM no 3akoHy OMma:
R=U/I
3.8. MoCTPOUTb NO NOAYYEHHbBIM AQHHBIM 3aBUCHUMOCTH R = f(U), | = f(U).

3.9. BbIMUCAUTD MOLLLHOCTb AOMIMbl HOKOAMBAHMSA HL: P = [*U=I2R=U2/R.



Jlaboparopnast padota Ne6 «IKCIIepUMEHTAILHOE OTPEIeIICHIE TTapaMeTPOB
AJIEMEHTOB IIeTIel TIEPEMEHHOTO TOKa

1. leab pabotbl: MpUOBpEeTeHne HOBbIKOB OMPEAEAEHMS MNAPAMETPOB
DAEMEHTOB B LLEMSAX MEPEMEHHOTO TOKA MO PE3YALTATAM M3MEPEHUM, BKAIOYEHUS B
Lerb BOABTMETPA M OMMNEPMETPA, U3MEPEHUS TOKA M HAMPSXKEHUS, NMPUMEHEHMS
30koHa OMA B LLEMW MEPEMEHHOTO TOKA.

2. [NOPSAOK BbIMOAHEHUS PABOTHI:
1. N3y4utb raaBy «OnmncaHme o6opyAOBAHU.

2. U3y4uTb TEOPETUYECKME OCHOBbI MO MATEPUAACM AEKUMM UAM MNEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPbI.

3. Y6eAUTbCS, HTO BbIKAIOYATEAD MOHOBAOKO HOXOAMTCS B MOAOXKEHMM (BBIKAY

4. 10 YKQ3QHUIO NPENOACBATEAS, BbIOPATb MOAYAU AAS BbIMOAHEHUS TEKYLLLErO
30AQHUSA. [TOArOTOBUTH COEAMHUTEAbHBIE MPOBOAQ (MEPEMbBINKM), BXOASLLME B
KOMMNAEKT CTEHAQ.

5. CoOeAMHUTD MOAYAU COTAQCHO MPUHLMMMOABHOM DAEKTPUYECKOU CXEME UAM
CXemMe COEANHEHUN.

6. [MpOBECTU DKCNEPUMEHT.

7. BbIKAIOYUTb MMATHME CTEHAQ.

8. CoctaBuTh OTHET NO AQBOpaTopHOM paborTe.

NMpumeyaHue. Mpu NPOBEAEHUM AQHHOM AQBOPATOPHOM pPaboTbl Tpebyertcs
HOAMYMU AQDBOPATOPHOrO MYABTUMETPA.

3. NopPIAOK NPOBEAEHUA SKCMNEPUMEHTA:

3.1 YCTQHOBUTb HA MYABTUMETPE PEXMM UIMEPEHUS COMPOTUBAEHMS,
MOAKAIOYUTb €rO BblIBOAbI MAPAAAEABHO pe3nctopy R1 6aoka «ConpoTUBAEHMS
AODQBOYHbBIEY, MNPOBECTU MIMEPEHUE DAKTUYECKMX 3HAYEHUM COMNPOTUBAEHWUM
pe3nctopa R1, nameHss ero conpotmsaeHue B npeaeAax 50...600 OM. PesyAbTaThl
U3MEPEHMM 3aNUCATL B TABA. 3.1.

Tabamua 3.1

YCTAHOBAEHO

N3mepeHO

3.2. AHaAOrM4HO N.3.1 NPOBECTU M3IMEPEHUE OAKTUBHOIO COMPOTUBAEHMSA RK
(470M) pEAAbHOM KATYLLIKM MHAYKTMBHOCTK (28MIH BAOKA (HEAUHEMHDBIE SAEMEHTLIN).

Pe3yAbTaT 3anMcaTh B TAOA. 3.2.
Tabamua 3.2

RK, Om ULk, B [, A ZK = U/I, Om XK, Om L, TH

3.3 CobpaTth IAEKTPUYECKYIO LLEMb AAS ONPEAEAEHUI MOAHOTO COMPOTUBAEHMUS
ZK KaTywku LK (puc. 3.1). MpeAbsBrTb CXEMY AAR NPOBEPKM NPEMNOACBATEAIO.

3.4 BKAIOYMTb DAEKTPOMUTAHME MOHODAOKA U 3aNMMCATbL B TABA. 3.2 MOKA3AHMA
amnepmeTpa PA1 u BOABTMETPA PV2. BbIKAIOYUTL DAEKTPONUTAHME. Paccymtars,
MCNOAb3Yys 30KOH OMQA, MOAHOE COMPOTUBAEHUE PEAABHOM MHAYKTUMBHOCTU ZK;
OMPEAEAUTb BEAMYMHY MHAYKTUMBHOCTU KATYLLKM LK M MHAYKTMBHOE COMPOTUBAEHUE
XK (yactota cetm f =50 lu).




Rk Lk PA1

~12B

(v)
Nl
PV1 PV2

o

Puc. 3.1 OnpeaeAeHue NapAMETPOB SIAEMEHTOB LLENEN NEPEMEHHOIO TOKA.

3.5 T[lOAKAIOYMTD BMECTO  KATYLLKM  MHAYKTMBHOCTM LK  NEepemeHHbIH
KoHAeHcaTop C2 6Aoka «PeOakTMBHbIE 3AEMEHTb). [PEABbIBUTD CXEMY AAS
NPOBEPKM NPENOAQBATEAIO.

3.6 BKAIOYUTb DAEKTPONUTAHME MOHOBAOKAO M 3ANMUCATb B TAOA. 3.3 NOKA3QHMUS
amnepmeTpa PA1 1 sBoabTmeTpa PV 1, yCTOHABAMBAS MOOYEPEAHO B COOTBETCTBUM C
3QAQHHBIM BAOPUAHTOM 3HA4YEHMS eMKOCTU C (TABA. 3.4).

Tabamua 3.3
3HAYEHME HOMUHAABHOM EMKOCTU KOHAEHCaTopa C
cl c2 c3
U,B
I, A
XC, Om
C, MKP
Tabamua 3.4
BapuaHT 1 2 3 4 5] 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. Paccumtatb, MUCMNOAb3ys 30KOH OMQA, NMOAHOE COMPOTUBAEHUE PEAAbHOM
MHAYKTMBHOCTU ZK U BEAMYMHY €MKOCTHOIO COMNPOTUBAEHMUSA XC. CYMTas, YTO YOCTOTA
cem f=50 U, ONPEAEAUTb BEAMYMHY MHAYKTMBHOCTU PECABHOM KATYLLUKM LK M
emkocTten koHaeHcaTtopos C1, C2 u C3.

3.8 MocTpoutb B MacLutabe BEKTOPHbIE AMATPAMMbI AA MCCAEAOBAHHbIX
3AEMEHTOB.

3.9 lNpoBeanTE IKCNEPUMEHT TAKXKE HA APYMMX YACTOTAX TPEXAA3HOro
reneparopa (100, 200, 400w) 1M CPABHUTE MOAYYEHHBIE PE3YALTATHI.



JIABOPATOPHAS PABOTA Ne7
«QJIEKTPMUYECKAA LEIIb ITEPEMEHHOI'O TOKA
C [IOCJIEAOBATEJIbHBIM COEAMHEHUEM 3JIEMEHTOB»

1. lleab pabortbl: npuobpereHmne HOBbIKOB COOPKM MPOCTbIX SAEKTPUYECKMUX
Lenen, U3IMepPEHUE HANPSXKEHUM HA OTAEAbHbIX YHACTKAX LEenu, U3ydeHue CBOMCTB
uenem npu NOCAEAOBATEABHOM COEAMHEHUU AKTUBHBIX U PECKTUBHBIX SAEMEHTOB,
3HOKOMCTBO C SBAEHMEM PE3OHAHCA HANPMKEHWUM, MNOCTPOEHUE BEKTOPHbIX
AMNATPAMM.

2. NNOPIAOK BbITOAHEHUS PABOTHI:

1. U3yuuntb raasy «OnmcaHme obopyAOBAHUA.

2. U3y4uTb TEOPETUYECKME OCHOBbLI MO MATEPUAAOM AEKUMU MAW MNEPEYHIO
PEKOMEHAOBAHHOM NPENOAQBATEAEM AUTEPATYPBDI.

3. Y6EeAUTbCSH, YTO BCE BbIKAKOHATEAU MOAYAEN HOXOAATCS B MOAOXEHMM (BbIKAY

4. Mo YKA3QHUIO NPENOAQBATEASR, BbIOPATb MOAYAU AAS BbINOAHEHMS TEKYLLLETO
30A0HMS. [MOATOTOBUTbD COEAMHUTEAbHBIE TMPOBOAQ (MEPEMBIYKM), BXOAALLIME B
KOMMAEKT CTEHAQ.

5. CoeAMHUTD MOAYAM COTACCHO MPUHUMMUAABHOMN SAEKTPU4ECKOMN CXEME UAM
CXeMe COEANHEHUN.

6. [POBECTU DKCNEPUMEHT.

7. BBIKAIOYUTD MUTAHME MOHOBDAOKQ.

8. CocTaBUTbL OTHET NO AABOpATOPHOM paborTe.

3. [TOPIAOK NPOBEAEHMA SKCNEPUMEHTA:
3.1 Cobparb aaekTpmyeckyilo uenb (puc. 3.1). YCTOHOBUTbL B COOTBETCTBUM C
BAPUAHTOM (TABA. 3.1) 3HO4YEHUs CONPOTUBAEHMS pe3ncTtopa R1 M emKoCTb
koHaeHcaTopa C1. B kayectse Lk MCNOAb30BATL MHAYKTMBHOCTb HOMMHOAOM 28MIH
OAOKQ «HeAMHEeMHble 3AEMEHTb. B Ka4yecTBe UCTOYHMKA MEePEeMEHHOro TOKA
MCMNOAb3YETCS BbIXOA TREXADA3HOrO rs?ﬁpcﬁopo (50Tw).

Pv2

Puc. 3.1 UCCAEAOBOHUE SAEKTPUYECKOM LLEMU NEPEMEHHOIO TOKA C
MOCAEAOBATEAbHBIM COEAMHEHUEM DAEMEHTOB.

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

3.2 T[IOACOEAMHUTL NOAPAAAEABHO  KOHAeHcaTtopy C  AOMOAHWTEAbHbIN
NMPOBOAHMK (MCKAIOYMB ITMM KOHAEHCATOP M3 Uenu). TMpeAbsBuTb CXEeMy AAS
NPOBEPKM NPEMNOACBATEAIO.



3.4. BKAIOYUTL MUTAHME MOHOBAOKAO M MNPOU3BECTU UIMEPEHUA YKA3ZOHHbIX B
Ta6AMLE 3.2. BEAUYUH B LLEMU C NOCAEAOBATEABHBIM COEAMHEHUMEM pPe3UCTopa R1 1
KATYLLKM LK. P€3yAbTATbI U3MEPEHMM 3AHECTU B TABA. 3.2.

3.5. BbIKAIOYMUTE IAEKTPOMUTAHME MOHOBAOKA, MOACOEAMHWTL MAPAAAEAbHO
KATyllke LK AOMOAHWUTEAbHbBIA MPOBOAHMK (MCKAIOYMB  3TUM KATYLLKY M3 LLEMnu).
MPEABIBUTE CXEMY AAS MPOBEPKU NPEMNOACBATEAIO.

3.6. BKAIOYMTb JIAEKTPOMUTAHME MOHOBAOKO U MPOMU3BECTU UIMEPEHMUS,
YKO3QHHbIX B TABAMLE 3.2, BEAMHUH AAS LLEMU C NMOCAEAOBATEAbHbIM COEAUHEHUEM
pe3mctopa R1 1 koHAeHcaTtopa XC. Pe3yAbTathl M3MepeHUn 3aHeCTn B TAaDA. 3.2.
BbIKAIOYMTb DAEKTPONMUTAHUE MOHOBAOKQ, YOPATb AOMOAHUTEABHbIN MPOBOAHMK.

Tabamua 3.2.
Cxema N3mepeHo BblMMCAEHO
U, B I, A UR. B Uk, B uc. B P, Bt coso ()
K, R1
R1, XC
Rl LE-AC
R1, Lk, XC2
Rl.Lk. XC3

3.7. B uenu c NOCAEAOBATEAbHBIM COEAMHEHUEM pPe3nCTopa R1, KATYLLKK LK M

KoHAeHcaTopa C1, M3MEHSS BEAMYUMHY €MKOCTU KoHAeHcaTopa C1 C MOMOLLBIO
FTOAETHOTO  NEpEeKAHaTeAs OAOKA  (PEOKTUMBHbIE  DAEMEHTHD),  AOBUTLCH
HOMOOABLLETO MOKA3AHUS AMNEPMETPA, TO eCTb obecneynTb COCTOsHWE Lenu
BAM3KOE K PE3OHAHCY HANPSXKEHUM. PE3yAbTATbI MU3MEPEHUM 3QHECTM B TABA. 3.2.

3.8. YMeHbLUAs M YBEAMHYMBQAS BEAMYMHY EMKOCTM KoHaeHcaropa C1 (ot
PE30HAHCHOrO 3HAYEHMUA) AOBUTLCSH CYLLLECTBEHHOIO U3MEHEHUS BEAMYMHBI TOKA U
NPOBECTU U3IMEPEHUS YKA3OHHbIX B TADAMLLE BEAMYMH AAS ABYX HOBbIX COCTOSHWM
uenu. Pe3yAbTaTbl M3MEPEHUM 3AHECTU B TADA. 3.2. BbIKAIOYUTD IAEKTPOMUTAHUE
MOAYAEN CTEHAQ.

3.9. AAS LLenr C MOCAEAOBATEAbHBIM COEAMHEHMEM TPEX dAemeHTOoB (R1, LK, C)
NO PE3YALTATAM U3MEPEHUIN ONPEAEAUTD MOAHYIO MOLLLHOCTb LLEMM S 1 OTAEAbHbIX
y4aCTKOB SR, SK ,.SC ., GKTMBHbIE MOLLIHOCTU PE3NCTOPA MU KATYLLKU MHAYKTUBHOCTMH

PR 1 PK, a TaKKe NOAHOE Z, QKTMBHOE R 1 peakTnMBHOE X COMPOTUBAEHWUS BCEM

Lenu. Pe3yAbTaTbl pacyeTa 3aHeCTH B TADA. 3.3.

Tabamua 3.3
S, SR. SK. ¢ PR. PK. QK. QC. R, X, Z,
BA BA BA BA BT BT BAp | BAp | Om | Om | OMm

3.10. NpoBepuTb BAAQHC AKTUBHbIX MOLLIHOCTEM B LLEMN.

3.11. TIo pPEe3yAbTATAM M3MEPEHUM AAS UCCAEAOBOHHBLIX LEMNEN BbIMUCAUTDH
3HQYEHNE KOIPPUULMEHTA MOLLHOCTM COS$G WM YrAQ CABUra dod3, MOCTPOMUTL B
MacCLUTaBe BEKTOPHbIE AUATPAMMBI U OBOBACHUTD MX PA3AUYKE.

3.12. OGBACHUTb BAUSIHUE BEAUYMHBI E€MKOCTUM KOHAEHCATOPA HA PEXMM
PaBOTbl UCCAEAOBAHHOM LLEMM.

3.13. CAeAdTb BbIBOA O MNPUMEHEHUMM 2-T0 3aKOHA Kupxrodpba B Lensx
NnepeMeHHOro TokKa.



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

1. LleAb paboThbl: O3HAOKOMMUTLCSH C OCOBEHHOCTIMM NAPAAAEABHOTO COEAMHEHUS
OKTMBHbIX M PECAKTUBHbIX DAEMEHTOB B LEMNU MNEPEMEHHOTO TOKQA, SBAEHUEM
PE30HAHCA TOKOB, MOBbILLUEHNEM KOIADIUULMEHTA MOLLHOCTU, MPUMEHEHMEM 1-TO
3aKoHa Kupxrodha B LLENSIX NEPEMEHHOrO TOKQ.

2. NopSAOK BbITOAHEHMS PABOTbI:

1. U3ysumtb raasy «OnmcaHmne obopyAOBAHUM.

2. U3y4nTb TEOPETUYECKME OCHOBbI MO MATEPUAAOM AEKUMU UAM NEPEYHIO
PEKOMEHAOBAOHHOM NPENOAOBATEAEM AUTEPATYPbI.

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

4. 10 YKA3QHMIO NPENOAQBATEAS, BbIOPATE MOAYAU AAS BbIMOAHEHMUS TEKYLLLErO
30AQHMSA. [MOArOTOBMTb COEAMHUTEAbHLIE TMPOBOAQ (NEPEMbIYKM), BXOASLLIME B
KOMMNAEKT CTEHAQ.

5. CoeAMHUTb MOAYAM COFAQCHO MPUHUMMMOABHOW SAEKTPUYECKOMU CXEME MUAU
CXEME COEAMHEHUM.

6. [MpoOBECTU SKCNEPUMEHT.

7. BBIKAIOYUTb MUTAHME CTEHAQ.

8. CocrtaBuTth OT4ET N0 AaBOpaTOpHOM paborTe.

3. [MoOpPIAOK NPOBEAEHUI DKCNEPUMEHTA:
3.1 CobpaTb IAEKTPUHECKYIO LLeMb C NAPAAAEAbHBIM COEAMHEHUEM PE3NCTOPA

R1, katyLwukm Lk (28MI'H BAOKQO «HeAnHENHbIE AeMeEHTbI) 1 koHaeHcaTopa C1 (puc.
3.1), yCTOHOBMB B COOTBETCTBMM C 30ACQHHBIM BAPUAHTOM 3HAYEHUS CONPOTUBAEHMA
pe3mctopa R1 u emkoctn koHaeHcatopa CI1 (1aba. 3.1). BkAloYeHUE OTAEAbHbIX
BETBEM OCYLLLECTBASTb C MOMOLLbIO COOTBETCTBYIOLLIMX MPOBOAHMKOB. [1pEeAbABUTH
CXEMY AAf MPOBEPKM MNPEMNOACBATEAID. B KQYECTBE UCTOYHMKO MEPEMEHHOIO TOKA
MCMOAb3YETCH BbIXOA TPEXAPA3HOro reHeparopa (S0ru).

Tabamua 3.1
BapuaHT 1 2 3 4 5 6 7 8
R, Om
C, MKP 80 180 100 80 120 120 150 180

3.2 BKAIOYMB IAEKTPOMUTAHME MOHODAOKQ, MCCAEAOBATH Lemnb. AAS ITOro, no
MOKQA3AHUIM BATTMETPA U M3MEPUTEAbHLIX MPUOOPOB, U3IMEPUTL HAMPIKEHME HA
BXOAE LLEMU, OKTMBHYKO MOLLIHOCTb LLEMU, TOKM B BETBIX M TOK, NOTPEBASEMbIM OT
UCTOYHUKA MUTAHUS. PE3YyAbTATbI U3IMEPEHMM 3AHECTM B TADA. 3.2.

3.3 lccaeaoBATb BAUSHUME eMKOCTU C, BKAIOYEHHOM MAPAAAEABHO UHAYKTUBHOM
KATyLUKe LK, HO BEAMYMHY MOTPEBOAIEMOro OT MCTOYHMKA MUTAHUS TOKA. AAS STOro
MOAKAIOYUTb MAPAAAEABHO KATyLLIKE LK KOHAeHcaTop C. YCTOHOBUTL TOKOE 3HAYEHUE
emkocTM C, nNpu KOTOPOM OT MCTOYHUKA MOTPEBASETCS MUMHUMOAbHbLIM TOK
(cocTosHMe uenu, BAM3KOE K PEe30HAHCY TOKOB). M3MepuTb Npu 3TOM TOKM B BETBAX M
TOK, noTtpebasembit 13 cetn. Pe3yAbTatbl 3aHECTM B TAOA. 3.2. YMeHbias M
YBEAMYMBASA 3HAYEHUE EMKOCTU KOoHAeHcatopa C OTHOCUTEABHO PE30HAHCHOro
3HOYEHUS AODUTLCS CYLLLECTBEHHOTO M3MEHEHMS BEAMYMHDBI oBLLLero Toka. MNpu 3tom
U3MEPUTb TOKM HAO BCEX YYACTKOX LLENU, HANPIKEHNE M AKTUBHYIO MOLLIHOCTb LLEemu.
Pe3yAbTaThl 3QHECTU B TADA. 3.1.
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~12B

o PA1

PA2

Lk

Rk

A ) PA3

Az,

Puc. 3.1 MccAeAOBAHUE DAEKTPUYECKOM LLEMU NEPEMEHHOIO TOKA C
NAPOAAEAbHBIM COEAMHEHNEM DAEMEHTOB

Tabamua 3.2

BkAOYEHDI
BETBU

N3mepeHo

BblumcAeHo

uB

l, A

IR, A IC, A

IK, A

P, Bt

(0] cosd

R

&

Lk

R.C

R, Lk

R L €,

Lic, €]

LK. C2

Ik C3

3.4 T1o OMbITHBIM AQHHbBIM MOCTPOUTL B MACLLTAGE BEKTOPHbBIE AMATPAMMBI AAS
KO>XKAOrO OMbITA, OTMETUB HO AUATPAMMOX AAS KOXKAOTO CAY4Qs YrOA CABMUra ¢pas ¢
MEXAY HAMNPIKEHUEM U TOKOM, MOTPEDBAIEMbBIM OT UCTOYHUKA MUTAHMS.

3.5 CaeaaTtb BbIBOAbI

O TNnpUMMeHeHnH

1-ro 3akoHa Kupxrodoa B uUensx

NepemMeHHOro Toka, O BAMAHWKU MAPOAAEABHO BKAIOYEHHbIX MOTPEBUTeAen APYr Ha
APYra, BAUAHUN BEAMYUHBI EMKOCTU KOHAEHCATOPA HA BEAMYUHY OKTMBHOM MOLLLHOCTH
uenu P, Toka |, NoTpeBAIEMOro OT UCTOYHMKA MUTAHUS, O TAKXKE HA KOG PULIMEHT
MOLLLHOCTH LLEeMU, OOBICHMB STO BAMSHUE.




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

1. Ueab  paboTbl: 3KCNEPUMEHTAABHOE WUCCAEAOBAHME  BOABTAMMEPHbIX
XAPAKTEPUCTUK KATYLLKM MHAYKTMBHOCTU C PEPPOMATHUTHBIM CEPAEYHUKOM W
KOHAEHCcaTopad. M3ydeHune dOOpPMbl KPMBOM TOKA B KATYLLIKE C CEPAEYHUKOM.
CpQOBHEHUE  3KCMEPUMEHTAAbHBIX  PE3YABTATOB C  PACYETHbBIMW  AQHHBIMM.
3HOKOMCTBO C PpaBOTOM ABYCTOPOHHENO OrPAHUYMUTEAS YPOBHA HAMNPIDKEHMS.

2. NopAAOK BbINOAHEHUS PABOTHI:

1. U3y4untb raasy «OnmncaHue obopyAOBAHUSN.

2. U3y4UTb TEOPETUYECKME OCHOBbI MO MATEPUAAOM AEKUMK WMAM NEPEYHIO
PEKOMEHAOBAHHOM MPENOAABATEAEM AUTEPATYPbI.

3. Y6EeAUTbCS, HTO BbIKAKOYATEAb MOHOBAOKO HOXOAMTCSA B MOAOXKEHMM (BBIKAY

4. Mo YKA3QHMIO NPENOAQBATEAS, BbIOPATH MOAYAU AAS BbINMOAHEHMS TEKYLLErO
30A0HUA. [MTOATOTOBUTb COEAMHUTEAbHbIE MPOBOAQ (NEPEMbBINKM), BXOASLLME B
KOMMAEKT CTEHAQ.

5. CoeAMHUTb MOAYAM COTAQCHO MPUHLUMMOABHOM SAEKTPUHECKOM CXEME UAM
CXEME COEAMHEHUH.

6. NNpOBECTN IKCNEPUMEHT.

7. BbIKAIOYUTb MUTAHUE CTEHAQ.

8. CocTtaBuTb OTHET NO AQBOpPATOpPHOM paborTe.

Npumevanne. B aAaHHOM AabBopaTtopHom pabote Tpebyercs HaAmyme
AQBOPATOPHOro OCUMAAOTPAXDA.

3. [NOpPIAOK NPOBEAEHMA SKCNEPUMEHTA:
3.1 Cobpartb IAEKTpUYECKYIO Uenb No pucC. 3.1 AAS CHSTUS BOAbTAMMNEPHOM

XAPOKTEPUCTUKM KATYLLIKM C CEPAEYHUKOM «47 MIH)Y BAOKQ (HEAUHEMHBIE DAEMEHTBIN.
B KkayectBe pPEeryAMpyemoro WCTOYHUKA MNEPEMEHHOro HanpsxkeHus ~0...12B
MCMNOAb30BATh  OAOK  «Tpexdda3Hbi  reHepaTopy. [TOAKAIOYMTE  NMAPAAAEABHO
AODABOYHOMY pe3UCTOPY «470M) MOAYAS (HEAUHENHbIE U PEAKTUBHBIE DAEMEHTHI)
BbIBOAbl OCLIMAAOCTPACDA. YCTAHOBUTL MPEAEAbI UIMEPEHUN HAMPSIKEHUS U TOKA Y
mameputeas  MowHoctn  «1B...40By. [peACTaBUTb  CXemMy AAS  NPOBEPKM
NPEnNOAQBATEAIO.

3.2 W3MEHs BEAMYMHY  BbIXOAHOTO  HAMPSXEeHUs reHeparopqa, CHATb
BOABTOMIMEPHYIO XAPAKTEPUCTUKY KATYLLKM C PEPPOMATHUTHBIM CEPAEYHMKOM.
AQHHble TOKA [ 1 HanpsxeHus U, B Len4 CYUTbIBATb MO UIMEPUTEAID MOLLIHOCTH

(saTTMeETPY). MNMpK NPOBEAEHMM OMbITOB HE AOMYCKATb NPEBbLILLIEHMA TOKA CBbiLLe 0,3A.
Pe3yAbTaTthl M3MepeHun 3aHecT B TabA. 3.1. lpu NPOBEAEHUM W3IMEPEHUN
HOBAIOAQT C MOMOLLIBIO OCUMAACTPAdDa POpMy KPUBOM TOkKa B uenu. [pu
NMOCAEAHEM MU3MEPEHUU 30PUCOBATL OCLIMAAOTPOMMY KPWBOM TOKA. BbIKAIOYMTHL
SAEKTPOMUTAHME MOHOBAOKAQ.

Tabamua 3.1

T B 0
I,A

3.3 CHATb BOABTAMMEPHYIO XAPOKTEPUCTUKY KOHAEHCATOPA. AAS 3TOTO, B CXEME
Ha puc. 3.1 NOAKAIOYUTE BMECTO KATyLLKM L1 koHAeHcaTop C (MOAYAb PEAKTUBHbIX
DAEMEHTOB). BeAnuinHy emkoctn koHaeHcatopa C  yCTAHOBUTb MO  YKA3AHWIO
npenoaasateAs (Hanpumep, 200 MKP). N3MeHAs BEAUYMHY BbIXOAHOTO HAMPSKEHMUS,
CHYUTBLIBATL MOKA3AHWUS M3MEPUTEAS MOLLIHOCTM (AQHHbBIE MO TOKY I W HANPSXKEHWUIO

U.). Pe3yAbtaThl M3MEPEHUIM 3aHECTH B TAOA. 3.2. BbIKAIOYWUTb SAEKTPOMUTAHME



MOAYAEM CTEHAQ.
Tabanua 3.2

UcC.B 0
[, A

~0...12B

O -

Puc. 3.1 UcCAeAOBAHME HEAMHEMHOM LLEMW NEPEMEHHOTO TOKA.

3.4 'CNOAb3ys MOAYYEHHbIE SKCMEPUMEHTOAbHbIE PE3YAbTAThI (TABA. 3.1, TAOA.
3.2), NOCTPOUTb B OAHOM CUCTEME KOOPAMHAT BOABTAMMEPHBIE XAPAKTEPUCTUKM
KATYLLIKM C OEPPOMArHUTHBIM CEPAEYHMKOM L1 1 KoHaeHcaTopa C.

3.5 Cobpartb SAEKTPUYECKYID ULenb C MNOCAEAOBATEAbHbBIM COEAUHEHUEM
KATYLLUKM C CPEepPPOMArHUTHbBIM CepAeYHMKOM L1 u koHaeHcatopa C (puc. 3.2).
MpeACTaBUTD CXEMY AAS NPOBEPKM NPEMNOAQBATEAIO.

> C L1
W PV
o J

~0...12B

O -
Puc. 3.2 UcCAeAOBOHME HEAUHENHOM LLENU NEPEMEHHOTO TOKA.

3.6 [IAQBHO M3MEHSA BEAMYMHY BXOAHOTO HAMPKEHUS UCCAEAYEMOW LEMM,
CHSTb BOABTAMIMEPHYIO XAPAKTEPUCTUKY BCEM LLEMU NPU YBEAMYEHUU U YMEHbLLIEHUU
BXOAHOIO HANpsXeHus. AaHHble ToKa I u HanpsxeHus U B UEenu CHYUTbIBATL MO
M3IMEPUTEAID MOLLIHOCTKM (BaTTMETPY). OBpaThUTh BHMMAHME HA CKAYOK TOKO Npwu
YBEAUYEHUU U YMEHBLUEHUM HANPKEHUS. PE3YALTATH U3MEPEHUM 3AHECTU B TADA.
3.3. BbIKAIOYUTD DAEKTPOMUTAHME MOHODAOKA.

Tabamua 3.3
Uysen.B 0
lysea. A
UymeHrsbLu.B 0
lymeHbLl, A

3.7 0 3KCNEPUMEHTAAbHBIM AQHHBIM TABA. 3.3 noctpouts BAX uenu c
NOCAEAOBATEAbHbIM COEAMHEHUEM KATYLLKM C CPEPPOMArHUTHBIM CEPAEYHUKOM L1
u KoHAeHcaTopa C.




JIABOPATOPHAS PABOTA Nel0
«TPEX®A3HAS OJIEKTPUUYECKAS LIEIb
[IPU COEJIMHEHUU ITOTPEBUTEJIEN 110 CXEME (3BE3JIA»»

1. LleAb paboTbl: O3HAKOMMUTLCS C TPEXAA3HBIMM CUCTEMAMMU, UIMEPEHUEM
dOa3HbIX U AMHEMHBIX TOKOB WM HAMPSXEHWUM. [pOBEPUTE OCHOBHbLIE COOTHOLLIEHMS
MEXAY TOKAMU U HAMNPIDKEHUIMU  CUMMETPUYHOTO U HECUMMETPUYHOTO
TPEXADA3HOTO  NOTPEBUTEAS.  BbIICHUTL  POAb  HEWTPAABHOTO  MPOBOAQ B
YETLIPEXMPOBOAHOM  TPEXADO3HOM cuUcTeEME. HAy4YUTbCs  CTPOUTbL  BEKTOPHbIE
AMArPAMMBbI HOMPSXKEHMIA 1 TOKOB.

2. MOPFAOK BbINOAHEHMS PABOThI:

1. U3y4nTtb raaBy «OnucaHme oBopyAOBAHU).

2. UN3y4ntb TEOPETUYECKME OCHOBbI MO MATEPUAAAM AEKUMKA MAM MEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPDI.

3. Y6EeAUTbCS, YTO BCE BbIKAIOYATEAU MOAYAEM HOXOASTCS B MOAOXKEHMM (BbIKAY

4. Tlo yKQ3QHUIO NPENOAQBATEAS, BbIOPATb MOAYAU AAS BbIMOAHEHMUS TEKYLLLEro
30A0HMA. [TOArOTOBUTb COEAMHUTEABHBIE MNPOBOAQ (MEPEMbBINKM), BXOASLLME B
KOMMNAEKT CTEHAQ.

5. COEAMHUTD MOAYAMU COTAQCHO MPUHUMMUAABHOM DAEKTPUHECKOMN CXEME UAMU
CXemMe COEAUHEHUM.

6. [pOBECTU SKCNEPUMEHT.

7. BbIKAIOYUTD MUTAHUE CTEHAQ.

8. CocTtaBuUTb OT4ET NO AQBOPATOPHOM paboTe.

3. NopIAOK NPOBEAEHUSI SKCMNEPUMEHTA:

3.1 BKAIOYUTb IAEKTPOMUTAHME MOHOBAOKQ (nepeBecTn B noAoxeHue «BKA»
BbIKAIOYOTEAb MUTAHUS). M3MEPUTL AMHEMHBIE U OA3HBIE HAMPIXKEHWS TPEXADA3HOIo
MCTOYHUKQA MUTAHUSA (BAOK «Tpexdoa3HbiM reHepaTopy») B PEXMME XOAOCTOro XOAQ
(6e3 noakalo4eHUs noTpebuteaen). PesyAbTatbl M3MEPEHUM 3aHEeCTU B TABA. 3.1.
BbIKAIOYMTE MOHOBAOK. MOCTPOUTb BEKTOPHYIO AMATPAMMY GOA3HBIX U AMHEMHBbIX
HANPHKEHUN TPEXTCDAZHOTO MCTOYHMKA MUTAHMS.

Tabamua 3.1

AUHENHbIE HAMPIKEHUS | PA3HbIE HANPKEHUS BblMMCAEHO

UAB. B UBC, B [UCA.B | Ua, B [ Ug.B [ Uc, B | UACP. B | UsCP. B | UACP / UsCP

3.2 CobpaTtb 2AeKTpuiecKkyio uenb (puc. 3.1), YCTOHOBUTbL B COOTBETCTBMU C
30AQHHbBIM BAPUAHTOM (TABA. 3.2) CUMMETPUYHYIO HATPY3KY (BCE€ COMPOTUBAEHMA U
MOLLIHOCTU PA3HbIX MOTPEBUTEAEN OAMHAKOBBI) U MPEADBABUTL LLEMb AA MPOBEPKM
NPENOACBATEAIO.



Tabamua 3.2

BapuaHt 2 3 4 5 b 7 8
R1, Om
R2, Om
R3, Om
R1
PA1

&

Puc. 3.1 MccaeaoBaHUE TPEXTA3ZHOM IAEKTPUYECKOM LLEMU NPU COEAUHEHMM
notpebuTeAemn No Cxeme «3Be3A0.

3.3 BKAIOYUTD DAEKTPOMUTAHME MOHODOAOKA (nNepeBectu B NOAOXKeEHue «BKA)
BbIKAIOYATEAD MUTAHMS). C NOMOLLLBIO M3MEPUTEABHBIX NPUBOPOB M3MEPUTL BCE TOKM,
dPA3HbIE HAMPHKEHUS HO NOTPEBUTEAIX U BEAMYUHY MEXY3AOBOTO HaNpsXeHns UnN
NPU BKAIOYEHHOM U OTKAIOYEHHOM HEUTPOAABHOM NPOBOAE N. Pe3yAbTaTbl M3MEPEHUM
3aHeCTH B TABA. 3.3. BbIKAIOYUTD DAEKTPOMUTAHUE MOAYAEN U MPEADBABUTL PE3YALTATHI

U3IMEPEHUM NPEMOAQBATEAIO.



Tabamua 3.3

Pexxmum Harpysku

Toku Tok B PasHble Mexxy3aosoe
HArpy3Kku, | HEUTPAABHOM HAMNPSKEHUS HQ | HANPSXeHue,
A nposoae, A [noTpebuteasx, B B
IA[IB|IC 10 Uall Usl Uch UnN

HenTpaAbHbIM NPOBOA
BKAIOYEH, HArpy3Ka
CUMMETPUYHAS

OB6pbIB AMHEMHOTO
MPOBOAQ «A) B HETbI-
PEXNPOBOAHOM CHUM-
METPUYHOM LLENU

HenTpaAbHbIM NPOBOA
BbIKAIOYEH, HArpy3ka
CUMMETPUYHOS

O6pblB AMHEMHOIO
MPOBOAQ «A) B TPEX-
NPOBOAHOM CUMMET-
PUYHOM Lenu

HenTpaAbHbIM NPOBOA
BKAIOYEH, HArpPYy3Ka
HECUMMETPUYHOS

HenTpaAbHbIM NPOBOA
BbIKAIOYEH, HArpy3Ka
HECUMMETPUYHAOS

3.4 N3MeHUTb HArpysky B dpa3ax notpedbuteas B COOTBETCTBMM C 3QAQHHbIM
BAPUAHTOM (HECUMMETPUYHAS HArPy3Ka). BKAIOYUTL SAEKTPOMUTAHUE MOAYAEM U
U3MEPUTb TOKM, HAMPSXKEHUS B KODKAOKM dPa3e NOTPEDBUTEAR U BEAMYMHY MEXKY3AOBOIO
HanpsXeHus UnN NPU BKAIOYEHHOM WM OTKAIOHEHHOM HENTPOAbHOM nposoAe N.

Pe3yAbtathl 3anmMcaTh B TABA. 3.3.
3.5 AA9 BCEX MPOBEAEHHbIX OMbITOB MOCTPOUTb B MACLUTABE BEKTOPHbLIE

ANATOAMMBbI.

3.6 CpaBHUTb BAMAHWME HEMTPAABHOrO MPOBOAC HA paboty Tpexda3HoM
CUCTEMBbI MPU CUMMETPUYHOM U HECUMMETPUYHOM HArPYy3Ke.




JIABOPATOPHAS PABOTA Nell
«TPEX®A3HAS DJIEKTPUYECKAS LIEIIb ITPU

COEJIMHEHUU TIOTPEBUTEJIEN T10 CXEME «TPEYT OJIbHUK»

1. LleAab paboTtbl: MICCAEAOBATb OCOBEHHOCTU PABOThI TPEXCPA3HOM LENU Mpwm
COEAUHEHUU CUMMETPUYHOTO U HECUMMETPUYHOTO NOTPEBUTEAEN TPEYTOABHUKOM,
YCBOMUTb MOCTPOEHUE BEKTOPHbBIX AMATPAMM MO PE3YALTATAM IKCNEPUMEHTA.

2. MOPAAOK BbINOAHEHMS PABOTbI:
1. U3y4untb raasy «OnmucaHme o6opyAOBAHMS).

2. U3yunTb TEOpPETUYEeCKME OCHOBbI MO MATEPUAACM AEKUMM UAU MEPEYHIO
PEKOMEHAOBAHHOM NPENOACBATEAEM AUTEPATYPbI.

3. YOEAUTLCS, YTO BbIKAIOYATEAL CTEHAQ HOXOAMTCS B MOAOXKEHMM «BBIKAY

4. Mo yKasaHMIO NPENOACBATEAS, BbIODPATE MOAYAU AAS BbIMOAHEHMUS TEKYLLLETO
30A0HUA. [lOArOTOBUTbL COEAMHUTEABHBIE MPOBOAQ (NEPEMBbINKM), BXOASLLME B
KOMMNAEKT CTEHAQ.

5. CoeAnHUTD MOAYAM COTAQCHO MPUHUMMUAABHOM IAEKTPUYECKOM CXEME MAU
CXeME COEAUHEHUMN.

8. MpOBECTU IKCNEPUMEHT.

9. BbIKAIOYMTD MUTAHUE CTEHAQ.

10. CocTasutb oT4eT N0 AGBOpaTopHOM pabore.

3. [opAAOK NPOBEAEHMS SKCNEPUMEHTA:
3.1 BKAIOYMTb SAEKTPOMUTAHME MOHOBAOKA (NEepeBecTr B MOAOXeHue «BKAN

BbIKAIOYOTEAb MUTAHMA). M3meputb AnHenHble HanpsxeHus UAB UBC v UCA
TPEXAPA3HOIO reHepartopa B PEeXMME XOAOCTOrO XOAd (6e3 NOAKAYEHUS
notpeduteaen). PesyAbtatbl M3MEPEHMM 3aHECTU B TADA. 3.1. BbIKAKOYUTE MOHOBAOK.
MOCTPOUTL BEKTOPHYIO AMATPAMMY AMHEMHBIX HANPSXEHUM TPEXADA3HOTO MCTOYHUKO
MUTAHUS.

Tabamua 3.1

UAB. B UBC. B UcA. B

3.2 B cootBeTCTBUM C pUC. 3.1 COBPATH UCCAEAYEMYIO DAEKTPUHECKYIO LIEMD.
YCTQHOBUTb B COOTBETCTBMMU C 30AQHHBIM BAPUAHTOM (TABA. 3.2) CUMMETPUYHYIO
TPEXAPA3HYIO HArpy3Kky. [PEeAbABUTL CXEMY AAS MPOBEPKU NPEMOACBATEAID.

Tabamua 3.2
BapuaHTt ] 2 3 4 5 6 7 8
Ras, Om
Rec, Om
Rca, Om
O6pbiB MPOBOAQ A B & A B C A B
O6pbie doasbl AB BC CA AB BC CA AB BC

3.3 BKAIOHMTB MOHOBAOK (nepeBecT B MOAOXeHUE «BKA» BbIKAIOYATEAb
NMTAHMS). C NMOMOLLLBIO U3MEPUTEAbHBIX MPUOOPOB MU3MEPUTL CPA3HBIE U AMHENHbIE
TOKU. Pe3yAbTATbl UIMEPEHMM 3aHECTU B TADA. 3.3. BbIKAIOYUTE MOHOBAOK.



Tabamua 3.3

Tok Harpysku, A

Pexxmm Harpysku
IA|IB|IC |[AB [BC [CA

CuUMMETDUYHAS HArpYy3KA

OOpPbIB AMHEVMHOIO MPOBOAQ

O6pbiB A3bl NOTREOUTEAS

HecummeTpuiHas Harpyska

R1
PA1

i
L1O \1}/

PA4

0_55151

PAS

R3
PA3 PAG6

F %,
L3O \l_\/

Puc. 3.1 UccaeAroBaAHME TPEXAAZHOM SAEKTPHUHECKOMU LLENU NPU COEANHEHUM
NoTPEBUTEAEN MO CXEME (TPEYTOAbHUKD).

3.4 PO30OMKHYTb B COOTBETCTBUM C 30AQHHBIM BAPUAHTOM (TABA. 3.2) nooyepeaHO
AMHEMHbIM NPOBOA M dpa3y NoTpedbutes. MNpoBecTr nsmepeHus doasHOro M AMHENHbIX
TOKOB. Pa3pbiB doa3bl NOTPEBUTEAT MOAEAMPOBATL OTKAIOYEHUMEM COOTBETCTBYIOLLLETO
pe3ncTopa B6A0Ka «ConpoTUBAEHUS AODQBOYHbIEN (otcoeanHUTL
NPOBOAHMK/NEPEMbINKY). PA3pbiB AMHEMHOIO MPOBOAQ MOAEAUPOBATL, OTCOEAMHMB
COOTBETCTBYIOLLIMM MPOBOAHMK/NEPEMBINKY OT MOAYAS TPEXAA3ZHOIO reHepaTopa.
Pe3yAbTaTbl 3QHECTU B TAOA. 3.3. BbIKAIOYUTD SAEKTPOMUTAHME MOHODBAOKQ.

3.5 B COOTBETCTBMU C BAPUAHTOM 30AQHUS YCTOHOBUTb B dOA30X MOTPEOUTEAS
HECUMMETPUYHYIO HATPY3Ky. BKAIOYMTD IAEKTPOMUTOHME MOHODAOKA. M3mepuTb
da3Hble U AMHEMHble TOKM. Pesyabtatbl 3anmcatb B TAOA. 3.3. BbIKAKYUTH
SAEKTPONMUTAHME MOHOBAOKA.

3.6 AAS BCEX OMbITOB MOCTPOUTb B MACLUTOOE BEKTOPHBLIE AMATPAMMBbI.

3.7 CpaBHUTb PE3YABTATHI MUIMEPEHWMM AUMHEMHbIX M CPA3HLIX TOKOB MNpPU
COEAMHEHUN B TPEYIOAbHMK MPU CUMMETPUYHOM U HECUMMETPUYHOM HArpyske,
CAEAQTb BbIBOAbI.

3.8 [MpOAHOAU3MPOBATL BAMSHME OOPLIBA AMHEMHOTO MPOBOAG M  doA3bl
noTPEBUTEAS HO PEXMM PABOTLI TPEXADA3HOM LLEenu.

3.9 CpaBHUTL pPEXMMbI PABOTbl IAEKTPUHECKOM LENU MNpu  BKAIOYEHWUMU
notpebuteAeit B 3BE3AY M TPEYTOAbHMK MPU CUMMETPUYHOM U HECUMMETPUYHOM
Harpyske.



