METOAUYECKHUE YKA3AHUA
K BBITIOJIHEHUIO

1ab0paTOPHBIX PadOT MO pazueny

“QJIEKTPUYECKHUE LEIIN”

Kypca

“OBbLLIAA DJIEKTPOTEXHUKA”

Bopormaes B.B.

TBEPD 2007



Meronuueckue yKazaHHsl COIEp)KaT OMHCAaHWe &8 IJ1abopaTOpHBIX pPadoT,
OXBaTBIBAIOIIMX BOMPOCHl TEOPUHU DJIEKTPUUECKUX Lieneil. B paboTax mpoBoasTcs
VCCJIEJOBAHUSI CBOWCTB U XAPAKTEPUCTUK JIMHEUHBIX LENEN IMOCTOSHHOTIO TOKA,
nene  oaHO(a3HOTO  CHUHYCOMJAJIBLHOTO TOKAa C  MOCHEI0BaTEIbHBIM U
napauieibHbIM ~ COCAMHEHHUEM  PEaKTUBHBIX  CONPOTUBICHUM  (pe30HaHC
HaIPsHKEHUH ¥ TOKOB), IIETIeH ¢ B3aMMHON WHIYKTUBHOCTBIO, TPEX(a3HbIX 1enel ¢
COCJIMHCHUEM HArpy30K 3B€3/I0M M TPEYrOJbHUKOM, IENel MepUuoInudecKoro
HECUHYCOUJAJIBHOTO TOKA U DKCIEPUMEHTaIbHAsI TPOBEPKA 3aKOHOB KOMMYTAIlUU
Ha MpUMeEpPE 1IeTel MOCTOIHHOTO TOKA.

O0bEéM m3yyaemMoro maTepuialia OXBAaThIBACT IIMPOKHUM KPYT BOIPOCOB H
SABJISICTCS JIOCTAaTOYHBIM JIJII OCBOCHMS pazjena “DJEKTPUUECKHUE Ienu~ Kypca
“O0m1ei PICKTPOTCXHUKH .

CocraBurens: K.T.H. Boponaes B.B.

© Bopomaes B.B.



Jlabopamopnaa pavoma Ne 1
HccaenoBanue JUHEHHON e MOCTOSAHHOIO TOKA

eab padoTsl

1. UccnenoBaHue 3JIEKTPUYECKOIO COCTOSIHMS LIENUM C OJHUM HCTOYHHKOM
IIUTaHWS NPU CMELIAHHOM COEIMHEHHMM ITaCCHBHBIX JJIEMEHTOB, NPOBEpPKA
CBONCTBA JINHEMHOCTH.

2. DKCIEepUMEHTAJIbHAS IPOBEPKA METOA HAJIOKEHUS.

3. DKCHEPUMEHTAJIBbHOE MCCIIEIOBAHUE BBIJICICHNS MAaKCUMAaJIbHOM MOIIHOCTH
B COIPOTUBJICHUH HATPY3KU aKTUBHOI'O JIBYXITOJIFOCHHKA.

4. DKcriepuMeEHTalIbHAas IMPOBEpPKA METOAA HSKBHBAJIEHTHOIO T'EHeparopa
(aKTUBHOTO JABYXIIOJTIOCHUKA).

Pabouee 3a1anme
1. HccnenoBaHue 3J1eKTPUYECKOT0 COCTOSIHUSL 1eMU € OJHUM HCTOYHHKOM

NUTAHUS.

1.1. CoOparp cxemy pwuc. 1.1. YcraHoBUTH 3aJaHHBIA IIpenoaaBaTeIeM
PEXKHUM, H3MEPUTh TOKHM B BETBAX CXEMbl W HaNpsDKeHUs Ha €€ YydyacTKax.
Pesynbrarel u3smepenuii ceectu B Tadbiuny 1.1 (mepast crpoka).

1.2. VYMeHpIINTH BXOAHOE HANPSIKEHHE HCTOYHHUKA W HM3MEPUTHh TOKU B
BETBSIX W HANPSOKEHUS HA YYacTKaX CXEMbl NPU JBYX 3HAYEHUSIX BXOJHOIO
HarnpsbkeHusi. Pe3ynbTaThl M3mMepeHuidd cBectu B Tabmuily 1.1 (BTopas u TpeThs
CTPOKH).

1.3.  YcraHOBUTH Ha BXOJI€ CXEMbI MEPBOHAYAIHHOE HAMPSIKEHUE U U3MEPUTH
TOKH B BETBSIX U HANPSHKEHUS HA y4acTKaX CXEMbI JJIsl COMPOTUBIICHUSI R; PaBHOTO
MOJIOBUHE CBOETO IEPBOHAYAJIBHOTO 3HAYEHUSI W PABHOIO HYJO. Pe3ynbraTh
U3MEpeHUi cBeCTH B TaOiuILy 1.1 (ueTBEpTas u msATast CTPOKH).

a g R C
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Puc. 1.1



1.4. Ilo naHHbIM mnEepBBIX TPEX CTpok Tabmuubl 1.1. B omgHONM cucTeMe
KOOPAUHAT NOCTPOUTH 3aBUCUMOCTH I, Upy, Uy, = f(U,4).

1.5. Tlo panueiM Tabmuubl 1.1 (ctpoku 4 U 5) B OJHOM CUCTEME KOOPAMHAT
MOCTPOUTH 3aBUcuMoctH Iy, Iz, U, = f(I,) 1 npoBecTH 000CHOBAaHWE COOTHOIICHUMN
MEXJy TOKaMH B BETBSIX CXEMbl JO M IOCJIE€ YMEHBIIEHUS CONPOTUBIICHUS R,.
[IpoBepUTh CBOMCTBO JUHEHHOCTH.

1.6. IlpousBecTn  BBIYMCIEHUS  BEJIWYUMH  DKBUBAJEHTHOI'O  BXOJHOTO
CONMPOTHUBJICHUSI CXeMbl R (OTHOCHUTEIBHO Y3JI0B ad) ¥  MOUIHOCTEH,
BBIJICJISIOIINXCA B BUJE TEIUIA HA pe3ucTopax Ry, R,’, R; u Ry py NpOTEKaHUU MO
HUM COOTBETCTBYIOIIUX IEKTPUUECKUX TOKOB.

Tabnuma 1.1

Ne [TapaMeTpbl CXEMBI PesynbraTel n3mMepennii | Pe3yapTaThl BEIYMCICHUI

H/;[ R, R; Ry Ui\ U |Upg| Iy | b | 5 | Ry | Py | Py | Py | P

OMm | OM | OM | B| B| B|A | A|A |Om|Br|Br|Br|Br
1
2
3
4
5

[Ipumeuanue: R, = R, + Ry,

2. DJKCHepMMEHTAJbHAs NMPOBEPKA NPUHIMIIA HAJIOKEHHS.

2.1. Cobparp nenb mo puc. 1.2. YCTaHOBUTH 3HAYCHUS CONPOTHBJICHUU WU
OJIC HUCTOYHMKOB COIVIACHO YKa3aHHMSIM IIPENoAaBaTess. Y CTAHOBJICHHbIC
3HaueHus D/IC U CONPOTUBIIEHUI HE U3MEHSTH B TEYEHUE BCErO ONBITA.

a b R C

Puc. 1.2



2.2. Tlogxmounth 06a ucrounnka D/IC u mpousBecTH HU3MEPEHUS TOKOB U
NaJCHUNM HANpsDKEHUM Ha BCEX YYacTKax »JJIEKTPUYECKOM nenu. Pe3ynbrarsl
U3MepeHui cBecTH B Ta0. 1.2 (cTpoka [ijis pekuMa LEenu C IBYMsI HCTOYHUKAMM).

Tabmuma 1.2

Pexum L | L | L Uy | Up | Upg | Usa | Upe | @ | O | ©c | Qua

Ne |TTonkmrouensl| A | A | A | B B B B B|B|B|B|B
1 E\ E,
2 E1:B
3 E2:B

2.3.  Otxmounth uctouyHuk DJIC E,, a BMECTO HEro K y3jaM cd TOJIKIIOYUTh
CONPOTHUBJIEHUE R(), SKBUBAJICHTHOE BHYTpeHHeMy comnpotuBieHuo IC E;.
[Ipon3BecTn HU3MEpPEHUST YACTUYHBIX TOKOB W MAJACHUW HANPSKECHUA HA BCEX
ydacTKax »JIJIEKTpUYECKOW memnu. Pe3ynbprarel m3Mepenwii csectd B Tabn. 1.2
(ctpoka misi pexxuma nenu ¢ ucroyHukom Ep). Ilocie OKOHUaHHS U3MEpPEHUM
OTKJIFOUHUTh PE3UCTOP R, M CHOBA MOAKIOUNTH UCTOUHUK DJIC E).

2.4. Orxmounts ucrounuk JJIC E;, a BMECTo HEro K y3jiaM ad NOAKIIOYHTh
CONIPOTHUBJIEHUE R(|, DKBHBAJIEHTHOE BHYTpeHHeMy conpotusieHuto J/IC E.
IIpousBecTH HU3MEpPEHUS YACTUYHBIX TOKOB M IIAJICHUM HAIPSIKEHUM Ha BCEX
ydacTKax 3JIEKTpUYECKOM 1enu. Pe3ynbTarsl u3MepeHuil cBectd B Tabm. 1.2
(cTpoka i pexxuma el ¢ UICTOYHUKOM ).

2.5. Jlng Bcex peKMMOB IIENU BBIYUCIUTD 3HAYEHUS MOTEHLIUATIOB Y3JI0B 4, b,
¢, d IO OTHOUIEHHIO K Y3JIy C YCJOBHO-HYJIEBBIM MOTEHIMAIOM, MPUHATHIM I10
tabu. 1.3. PesynbTaThl pacuéToB cBecTd B Tadm. 1.2.

2.6. Ilo pe3yspraTaM U3MEPEHMI CIEIaTh BBIBOJ O BBIITOJIHUMOCTH IIPUHIINIA
HaJIO’KEHUS JUIsl TOKOB, HAIIPSKEHUM U IOTEHIMAJIOB y3JI0B.

Tabmuma 1.3

Bapuant 0 | 2 3 4 5 6 7 8 9

3aHyIsIeMbIii 4 b c J g b c J 4 b
y3el

3. DKcnepuMeHTAJbHOEe  HCCJAEeJ0BAHUE  BbLACJEHUS  MAKCHMAJbHOM

MOIIHOCTH B CONPOTHBJICHUN HATPY3KU AKTUBHOIO ABYXIIOJIOCHUKA.

3.1. Cobparp cxemy puc. 1.3. B kadyecTBe aKTHBHOIO JBYXIIOJFOCHHUKA
NpUHUMAETCs nojacxeMa ¢ AByMs ucrounukamu JDJ[C, BblielieHHas: OTHOCUTEIIBHO
y3J10B bd, a B Ka4eCTBE HArpy3Ku — MacCUBHAs 1IEb C COMPOTUBJICHUEM Rj.

3.2. YCTaHOBUTHb BEJIWYUHBI CONPOTUBICHUH R, Ry, R, Ry corimacHo
yKa3aHUSIM TpernojaBaresia. BelTnunHbl yKa3aHHBIX CONPOTUBICHUM HE JTOJKHBI
U3MEHSTHCS B TEYEHUE BCEX MOCTIEAYIOUUX U3MEPEHUH.

3.3. ITlogkmwouuTh BOJABTMETP K y31aMm bd. Ilpu pa3oMkHyTOM Kiroue S3
U3MEPUTh 3HAYCHUS TOKa [; W HaNpsDKEHUs MexXay y3inamu bd. Pesynbrarsl
3aHecTH B Tabuy 1.4.




Puc. 1.3

3.4. 3aMKHYTH KJIIOY S3 U CONPOTUBJIECHUEM R3 U3MEHSThH TOK 4yepe3 Hero ([3) ¢
marom 0,1 A. Pe3ynbTarsl 3aMepOB Ha KaKJIOM IIare U3MEHEHUs TOKa CBOASATCS B
Tabun. 1.4.

3.5. Ilo pe3yabpTaram U3MEPEHUN BBIYUCIIUTH NOTpeOIIEMYIO
conpoTtuBieHueM R; moutHocth P;. [loctpouts rpaduk 3aBucumoctu Ps; = f(R;).
[lo monmydeHHOW rpaduuecKorl 3aBUCHUMOCTH OINPEACIUTh CONPOTUBICHUE Rj,
COOTBETCTBYIOLIEE MAKCUMAIIBHOW MOIIHOCTU P53, BBIAEIAEMON B CONPOTUBICHUU
Harpy3Ky aKTUBHOTO JIBYXIIOJFOCHUKA.

3.6. Ilo W3BECTHBIM COIPOTUBJIEHUSM CXEMbI-3aMEIICHUS]  aAKTUBHOTO
JBYXIIOJIFOCHUKA BBIYUCIUTh €ro BXOJHOE CONPOTUBIEHUE Rpx. Onpenenurtsb
COOTHOIIICHHE TMOJMYy4YeHHOro Rpx u cHATOro ¢ rpaduka R;. Crnenath BBIBOA O
BBIIIOJTHEHUU YCJIOBUSI BBIJEIEHUS MAKCHUMalbHON MOLIHOCTH B CONPOTHBIECHUU
Harpy3KH aKTUBHOTO JABYXIOJIFOCHHUKA.

Tabmuna 1.4

L, A 0 0,1]0,2

Ubd: B

R3, Om

P3, Bt

4. JKcnepuMeHTAJbHAS NPOBEPKA MEeTOAa IKBHMBAJIEHTHOI0 reHepaTopa.

4.1. B KkauecTBe DHKBHMBAJICHTHOI'O TI€HEPATOpPA HCIOJIB3YETCSI AKTHBHBIM
JBYXIIOJIIOCHUK MO MOAMYHKTY 3 (puc. 1.3) npu Tex ke 3HaUeHHSIX COPOTUBIICHUN
Ry, Ry1, Ry, Ryp. B KauecTBe Harpy3Ku UCHOJIb3YETCSI COMPOTUBIIEHUE R3.




4.2.  YcTaHOBUTH MPOU3BOJILHOE (HE HYJIEBOE) 3HAUECHUE CONMPOTUBIICHUS R3 U
WU3MEPUTH BEIWYUHBI TOKA /3 U HanpsokeHus Uy, Pe3ynbpTaTel H3MEpEeHHN 3aHECTH
B Tabu. 1.5.

4.3. IIpoBecTH ONBIT XOJOCTOTO XOJa, I YErO0 PAa3OMKHYTh KIKOY S3 H
U3MEpUTh BEIUYMHY HaNpsDKeHUs Xosoctoro xoma Uxx Mexay ysinamu bd.
Pe3ynbTaThl n13MepeHuii ceecty B Tabm. 1.5.

4.4. IIpoBecTH ONBIT KOPOTKOI'O 3aMbIKaHUs, JIJIS1 YETO MPHU 3aMKHYTOM KIIFOUE
S3 YCTaHOBUTH HYJIEBOE 3HAUCHHE CONpPOTUBIEHUS R;. MI3MepUTh TOK KOPOTKOIO
3aMbIKaHMsl DKBUBAJIECHTHOrO TeHeparopa Ix3 ammepmeTrpoMm As. Pe3ynbraThl
U3MEepeHuii cBecTu B Tadm. 1.5.

4.5. Tlo pe3ynbrataMm U3MEPEHUN BBIYUCIUTH BXOJHOE COIMNPOTUBIICHHE
DKBUBAJICHTHOrO TeHepatopa Rpx = Uxx / Ix3. 3HaueHue Rpx CpaBHUTh C
pe3yJibTaTaMH pacdy€ToB B M.11. 3.6.

4.6. MeTonoM 3KBUBAJIEHTHOIO TEHEPATOPA BBIYUCINTH TOK /3 M CPABHUTH C
HKCIIEPUMEHTAIbHBIM 3HAUEHHUEM.

Tabnuma 1.5
H3mepeHo Brruuciieno
Uba I R; Uxx I3 Rpx I
B A OwMm B A Owm A

5. HccaenoBanme pe:kUMOB pad0Thl HCTOYHMKOB 3JIEKTPUYECKOI JHEPTHH.

5.1. CobOparb cxemy puc. 1.3. YcTaHOBUTH 3HAU€HHS CONPOTUBICHUN U
BesinunH DJIC cornacHo ykazaHusiM IpenogaBaTesl.

5.2. H3MmeHeHueM conpoTUBIIEHUS Rj3 JUIsl ICTOYHUKA C MEHBILIUM 3HAYE€HUEM
OJC ycTaHOBUTH pPEXHMBI TOTPEOUTENSI, XOJOCTOro Xoja, reHeparopa. s
KOKJIOTO0 pPEeXUMa MU3MEPHUTh TOKM B BETBAX, HANPSDKEHUS HA y4yacTKax LENH U
3aKMMaxX UCTOYHUKOB. Pe3ynbrarsl u3Mepenuit ceectu B Tadu. 1.6.

5.3. Ilo 3HayeHUsSM HW3MEPEHHBIX HAIPSHKEHUN Uil KaXIO0ro U3 PEXKUMOB
pa6otsbl uctounrnka 3/1C BBIYUCIUTH MOTEHIUAIBI Y3IIOB 4, b, ¢, d (mpuHUMas 3a
HYJIEBOW TOT XK€, 4TO W B IL.I. 2.5 mo Tabn. 1.3) U mMOCTpouTh MOTEHIUATbHBIC
JarpamMMbl JJIsi BHEIIHErO0 KOHTYpa cXeMsbl puc. 1.3.

54. Jns KaxIoro M3 pPEeXUMOB COCTABUTh OallaHC MOIIHOCTU, ISl YEro
OTIpEACTUTh CYMMY MOIIHOCTEH HCTOYHHUKOB U CYMMY MOITHOCTEH MOTPEeOUTENIEH.

5.5. TlocTpouTh BOJBT—aMIEpPHbIE XAPAKTEPUCTUKU OOOMX MCTOUYHHUKOB Kak
JIMHEWHBIX AJIEMEHTOB (110 ABYM TOUKaM).

Tabmuma 1.6

PesKiM L | DL | B\ Ui | Up | Upg | Ui | Upe | Ry | Ry | Roi | Ry | Rpp

A|lA|A| B | B | B| B | B |OMOm|Om|Om|Om
['enepaTropHbIi
XO0JIOCTOM X0/
[ToTpeburens




9.

KoHTpoJibHBIE BONIPOCHI

Pexxumbl pabOThl MCTOYHUKOB AJICKTPUUYECKOM SHEPIMU M UX XapaKTEPHBIC
OCOOEHHOCTH.

Crioco0 skcriepuMeHTanbHOro onpenenenus 3nadyeHuit 3/1C ncTouHUKOB.
Onpenenenuss u  (QopmyJibHbIE  3aBUCHMOCTH  OCHOBHBIX  3aKOHOB
aeKTpruUecKuX nenel (3akoHoB OMa u Kupxroda).

[ToHsATHE 2IIEKTPUUECKOM LEMNH, y371a MIEKTPUUECKON LIETH, BETBU, KOHTYpA.
[ToHsATHE MPOBOJUMOCTH BETBHU.

[Ipu3Haku Moclie1I0BaTeIbHOTO COEAMHEHHUS 3JIEMEHTOB LIEMH. JKBUBAICHTHOE
CONPOTHUBJIEHUE YYACTKA LEIH C MMOCIEA0BATEIbHBIM COEJUHEHUEM 3JIEMEHTOB.
[Ipu3Haku mnapamieIbHOTO COEJUHEHUSI 3JIEMEHTOB IEMU. OJKBUBAJICHTHOE
CONPOTUBJICHUE YUACTKA LIETH C MApAJJICIbHBIM COCIMHEHUEM PJIEMEHTOB.
Meton nanoxenuda. [lopsaok pacuéra nened ¢ HECKOJbKHMH MCTOYHHKAMH
AIEKTPUUYECKOM SHEPTUU METOJIOM HAJIOKECHUSI.

[TocnenoBaTenbHas ¥ NapajuielibHas CXEMbl 3aMELIEHUs] PealbHOTO0 UCTOYHUKA
3JIEKTPUYECKOUN IHEPIUU.

10.BonbT—amnepHas XapakTepUCTHUKA pEaJbHOT0 WUCTOYHUKA DIEKTPUUYECKON

OHCPIuHn.

11.Meroa »KBUBaJEHTHOrO TeHeparopa (aKTHBHOIrO AByXIoirocHUKa). [lopsmox

pacyéra.

12. AKTUBHBIN JIBYXIOJIOCHUK. Y CJIOBHE BBIJICJIICHUS MAaKCUMaJIbHONW MOIIIHOCTH B

COIMPOTHUBJICHHUH HAI'PY3KH dKTHUBHOI'O ABYXIIOJIOCHHUKA.



Jlabopamopnasa pavoma Ne 2
HccaenoBanue menu nepeMeHHOro ToKa
NPH N0CJIe0BATEILHOM COeIMHEHNUH PEAKTHBHBIX CONMPOTHBJIEHUIA

eab padoTsl

1. HccnenoBaHue sABIEHUS PE30HAHCA HAIIPSIKEHUN.
2. DKCIEpUMEHTaIbHOE U3YUYECHHE BIMSHUSA U3MEHEHUS! OJIHOIO U3 [apaMeTPOB
IIEKTPUYECKON LENU Ha BEJIMYHHBI TOKA, MOLIHOCTH M HAIIPSKEHUS.

Pabouee 3ananue
CobOpatp cxemy puc. 2.1. 3aMkHyTh K4 S, TOJaTh HANpsKEHUE HA
YKa3aHHYIO MpernojaBaresieM KaTylKy WHIYKTUBHOCTH U IPOBECTU U3MEPECHUS
TOKa, HAIPSIKEHUSI 1 MOLIHOCTH JJIsl ONIpe/iesiCHUs €€ mapaMeTpoB. Pe3ynbTarsl
cBeCTH B TabI. 2.1.
Paccuurath BenmuuuHbl, yKkazaHHbie B Ta0JI. 2.1.
Hcnonb3ysd mapamMeTpbl KaTYIIKA WHAYKTHUBHOCTH, pAacCUUTaTh 3HAYCHUE
pe3onaHcHou éMkocTtu Cy. Yactora nutatomieit cetu S0 I'.
PazoMkHyTh K04 S. VYCTaHOBUTH EMKOCTh KOHJIEHCATOpa paBHYIO
pe3oHaHCHON €MkocTH (okpyrMB €€ B MK®P 10 [ecATblX) W IOJaTh
HalpsHKEHUE MUTaHUs, TP KOTOPOM MO 3JEKTPUUYECKOM 1enu MPOTEKAeT TOK
He MeHee 1 A, Ho 1 He OoJtee 5 A.
[IpoBecTu wu3MepeHUs TOKa, HAMNPSDKEHUST Ha KATyIIKe WHAYKTUBHOCTH,
HalMpsDKeHUST Ha KOHJEHCATOpe, MOTpeOiasieMOd MOIIHOCTH NP Pa3IMUHbIX
3HAUEHHAX EMKOCTH KOHJEHCATOpa. EMKOCTh YBENIHMUYMBATL C OJMHAKOBBIM
maroM (B3sATeIM B mipesaenax 2 — 10 mx®) takum oOpa3zoM, YTOObI MOJYyUUTh 4 —
5 3Hauenuit émkoctu MeHee Cy, 3HaueHue paBHoe Cy 1 4 — 5 3HaUCHUN EMKOCTH
oomnee Cy. Pe3ynbpTaThl n3MepeHuii cBecTy B Ta0m. 2.2.
PaccuntaTth HEOOX0OMMBIE BEIMYMHBI B Ta0. 2.2.
[TocTpouTs B MaciTabe B 0HOM cucTeMe KoopauHat 3aBucumoctu Uy, Uy, Uy,

Uc=f(O.
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Tabmuma 2.1

N3mepeno Brraucneno
U I P Zx Rk XL L ()% 0
B A Bt Owm Owm 0)Y Ml H rpaj. —

8.

[TocTpouTh BEKTOpPHBIE JUArPAMMbl HAMPSHKEHUN IS PEKUMOB  paOOTHI
AIIEKTPUUYECKOM 1IeNH NMpU EMKOCTH MEHBIIIEH, paBHOU U OOJIbIIIEeH pe30HAHCHOM
émroctu C.

Tabmuma 2.2

N3mepeno Brruncieno

U C 1 P UK UC VA XC UA UL 0]
B MKD A Bt B B OMm OMm B B rpaji.

[E—

SN

KoHTpoJibHBIE BONIPOCHI

Pe3onaHc HanpsikeHUU. Y CJI0OBUE €r0 BOSHUKHOBEHUS.

NHaykTUBHOE U EMKOCTHOE CONPOTUBIIEHUS. VX 3aBUCUMOCTb OT YaCTOTBHI.
N3MeHeHrne Kakux MapaMeTpOB HJIEKTPUYECKOW IEMU MOXKET MIPUBECTHU K
PE30HAHCY HANPSKECHUM.

3anumuTe KOMIUIEKC ITOJHOTO COINPOTUBIICHHS y4YacTKa LEINH, COJAEPHKALIETO
nocnenoBatenbHoe coeaunenne L u C, B aireOpanyeckoi, MoKa3aTeabHON U
TPUTOHOMETPHUUYECKOU (popmax.

JI71st o;1HOM U3 CTPOK TaOMHIIBI 2.2 TOCTPONTE TPEYTOIBHUK COPOTHUBIICHUN.
Jli1st o;tHOM U3 CTPOK TAOIHIIBI 2.2 TOCTPONTE TPEYTOIBHUK MOITHOCTEH.
3anumuTe KOMILIEKC MOJTHOW MOIIHOCTH B alre0pandecKon, oKa3aTeIbHON U
TPUTOHOMETPHUUYECKOI opmax.

3anummrte 3akoHbl Oma u Kupxroda mpuMEeHUTENBHO K IENSIM TEPEMEHHOTO
TOKa.
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Jlabopamopuas paboma Ne 3
HccaenoBanue menu nepeMeHHOro ToKa
NPy NAPAIeTbHOM COeJUHEHNH PEAKTHBHBIX COMPOTUBIEHH

eab padoTsl

HCCHGI{OB&HI/IG SABJICHUA PE30HaHCA TOKOB.
3KCHepI/IMeHTaJIBHOG N3Y4YCHUC BJIUAHHA NU3MCHCHHUA OJHOTO U3 MMapaMCTPOB
BHCKTpI/I‘-IeCKOf/'I LCTIM Ha BCIIMYHUHBI TOKA, MOIMHOCTH W HAIIPS?KCHUA.

N —

Pabouee 3axanue
1. CoOpate cxemy puc. 3.1. Pa3oMkHyTh KItO4Y S, MOIKIIOYUTH YKa3aHHYIO
IpernojaBareieM KaTyllKy WHAYKTUBHOCTH, MOAATh HANPSIXKEHUWE U MPOBECTH
U3MEpEHHUs TOKa, HANPSHKEHHUS] U MOIIHOCTHU JJI ONpeiesieHUs! e€ mapaMeTpoB.
PesynbTaTe cBecTu B Tadm. 3.1.

Tabnuma 3.1
N3mepeno BrrunciieHo
U I P Z K R K X L L (p K
B A Bt OMm OMm OMm Ml 'H rpaj.

2. Paccuurarh BeJIMYUHBI, yKa3aHHbIE B Ta0. 3.1.

3. Wcnonb3ys mnapamMerppl KaTyIIKM WHIYKTHBHOCTH, pAacCUATATh 3HAYEHUE
pe3onancHou éMkocTu Cy. Hacrora nutaromen cetu S0 ['m.

4. 3amMKHYTH K04 S. YCTaHOBUTh EMKOCTh KOHJIEHCATOPA PABHYIO PE30HAHCHOU
émkoctu (OkpyrimB €€ B MKD 10 JecsaThiX) M MOJaTh HANPSHKCHUE MUTAHUS,
IpU KOTOPOM DJIEKTpUYECKas LEMb MOTPEOJseT MaKCUMalbHBIA TOK, HO HE
oozee 5 A.

ST L ]

@O

Puc. 3.1

5. IlpoBectn uzmepeHus CHiibl TOKa / B HEPA3BETBIEHHOW YaCTH LIEIH, CHJIBI TOKA
yepe3 KaTyllKy WHAYKTUBHOCTH [, CHJIbBI TOKa 4Yepe3 KOHJAEHcaTtop Iy,
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noTpedsisieMoil  MOIIHOCTU P Tpu  pa3IuyHBIX 3HAYCHUSX EMKOCTH
KOHJIEHCATOpa. EMKOCTh YBENHYMBATh C OJMHAKOBBIM INAroM (B3STHIM B
npenenax 2 — 10 mx®) takum oOpa3zom, 4TOOBI MONYYUTh 4 — 5 3HAUYECHHI
émkoctu MeHee Cy, 3HaueHue paBHoe Cy u 4 — 5 3HaueHuit émkoctu 6osee Cj.
PesynpTaThl u3MepeHuii ceecT B Tab. 3.2.

PaccunTtaTh BeNMUYMHBI TOJHOTO CONPOTUBIICHUS UeNu Z, MNOTpebiaseMoi
CXEMOW PEaKTUBHOM MOINHOCTH (), TIOJHOW NPOBOAUMOCTH Lienu 7Y,
PEaKTUBHOU EMKOCTHOW MPOBOAMMOCTU b, yria (a3oBOrO CIABUTA (¢ MEKIY
TOKOM B HEPA3BETBIEHHOM YAaCTH LIENW U HANIPSKCHUS MUTAHUS, AKTUBHOU 4 1
PEAaKTUBHOM [; COCTaBIIAIOLIEH TOKA KAaTyLIKWM MHIYKTUBHOCTH, aKTMBHOM g U
pEaKTUBHOW b; TPOBOAMMOCTEH  KATYWIKM  HWHAYKTUBHOCTH,  OOIIYIO
PEaKTUBHYIO MPOBOAMMOCTb JIEKTPUUECKOM 1ienu b, ykazaHHble B Ta0J. 3.2.
[TocTpouts B MacmiTabe 3aBUCUMOCTH TOKA / B HEPA3BETBIEHHON YacTH LICTIH,
aKTUBHOM P 1 peakTuBHOU () MOIIHOCTEH, MOTPEOIIEMBIX BCEH JICKTPUICCKON
IIEMbI0, TIOJTHOM MPOBOJAUMOCTH 1IENHU Y U yrila Harpy3Ku ¢ B GYHKIIMHA EMKOCTH
KOHJIeHcaropa, T.€. [, P, O, Y=f(C).

[ToctpouTh  BEKTOpHBIE JAMArpaMMbl TOKOB  JIJIE  PEXKUMOB  pabOThI
IIEKTPUUYECKON LIETIH NPU EMKOCTH MEHbIIIEH, pABHOM U OOJIbIIEH PE30HAHCHOM
émkoctu (.

Tabmuma 3.2

N3mepeHo Brruuciieno

C I P ]1 12 VA Q Y bc ) ]A ]L g bL b

@S

MKO® | A |[BT|A|A|OmM|Bap | Cm | CwMm |tpag.| A | A [Cm|Cm | Cm

[—

=N

KoHTpoJibHbIE BONPOCHI

Pe3onanc TOKOB. YciioBHE €10 BOSHUKHOBEHUS.

OOBSICHUTH 3aBUCUMOCTh aKTUBHOW MOITHOCTH OT EMKOCTU KOHJICHCATOPA.
N3MeHeHrne Kakux NapaMeTpOB HJIEKTPUYECKOW LIEMA MOXKET NPUBECTU K
PE30HAHCY TOKOB.

3anumuTe KOMIUIEKC ITOJHOTO COINPOTHMBIICHHS y4acTKa LEMNH, COIEPHKALIETO
napaiesnibHoe coeauHenue L u C, B anreOpanyeckou, MOKa3aTeIbHOW U
TPUTOHOMETPHUUECKOU (popmax.

JIist oqHOM U3 CTPOK TaOIHLIbl 3.2 TOCTPONTE TPEYTOABHUK COPOTUBIICHUN.
OOBSICHUTH 3aBUCUMOCTb PEAKTUBHON MOIIHOCTH 1Ienu O 0T EMKOCTH.

JI1st oTHOM U3 CTPOK TaOIHIIBI 3.2 TOCTPONTE TPEYTOIBHUK MOIITHOCTEH.
3anumuTe KOMILIEKC MOJHOW MOIIHOCTH B alre0panyeckon, MoKazaTeabHON U
TPUTOHOMETpHUUECKON (popmax.

OOBACHUTH 3aBUCUMOCTD yTia (a3oBOro CABUTA () OT EMKOCTH KOHICHCATOPA.
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Jlabopamopnaa pavoma Ne 4
HccienoBanue menu nepeMeHHOro ToKa ¢ B3aUMHOI HHAYKTHBHOCTBIO

eab padoTsl

1. 3KCH€pI/IMCHTaHBHO€ HCCIICOOBAaHHUC COOTHOIICHUM MCXKOAY TOKaMHU H
HAIIPSOKCHUAMU B SJICKTPUYCCKHUX LCIIAX IICPEMCHHOI'O TOKA, COACPIKAIINX
MAarouTOCBA3aHHBIC 3JICMCHTHEI.

2. O3HaKOMJICHUE C MCTOAAaMHU OIIPCACICHUA B3aUMHOU HHAYKTUBHOCTH ABYX
MAarouTOCBA3aHHBIX KAaTYIICK.

Pabouee 3axanue
1. OmnpeneseHne napaMmeTpoB KaTyLIeK.

1.1. CoOparp cxemy puc. 4.1 i ompeneneHus MapaMeTpoB YKa3aHHBIX
IPEenoJaBarejieM JABYX MAarHUTOCBSI3aHHBIX KaTyIIEK HWHJIYKTUBHOCTH METOJ0M
amMIepMeTpa, BOJIbTMETpAa M BAaTTMETpPA. Y CTAaHOBUTh 3HAYEHUS HArpy30YHBIX
pEe3UCTOpPOB R U R, paBHBIMU HYIIIO.

1.2. Ilpm  u3MepeHUM  yCTaHaBIMBaTh  HANpsDKEHUE M MPeIeibl
U3MEpPUTEIbHBIX MPUOOPOB TAaKUMM, YTOOBI TOKa3aHUs TPUOOPOB ObUIH, 10
BO3MOXXHOCTH, B IIPABOM YacTH IIKaJbl. ITO OyAET CIOCOOCTBOBATH MOIYYEHHUIO
0oJjiee TOYHBIX PE3yJIbTATOB U3MEPEHUN.

1.3. TloouepéaHo moakiroyas KaTylIIKd MHIYKTUBHOCTH KItouamMu S| U S,
npou3BecTu umepeHus: Hanpsokenus (U u Us), Toka (1) u 1) u moutHocTH (P u
P,). Pe3ynbrarel uamepenuii ceectu B Ta0m. 4.1.

1.4. Omnpenenutb NOJHOE Z, aKTUBHOE 7 U PEAKTUBHOE X; CONPOTHUBIICHUS U
noopotHocTu Q KaTyiek. Pe3ynbraTel pacuéToB cBectu B Tabm. 4.1.

S L R;

XA

L, — @ AN @M:,.
® %32 0 8
N =S W

Puc. 4.1
Taomuna 4.1
HN3mepeHo Beruuciieno
U, A Py U, ' P, Z r X Q1 Z r X2 Qz
B A | Br| B A | Br | OmMm | OM |OM | — | OM | OM | OM | —
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2. IMocaexoBaresibHOE coeJMHeHHe MArHMTOCBSA3AHHbIX KATyLIEeK
UHAYKTUBHOCTH.
2.1. CoemuHuTh uccaeqyemMble KaTyIIKM UWHAYKTUBHOCTH COTJIACHO puc. 4.2 u
MPOU3BECTU U3MEpeHus HanpspkeHus U), Toka [} m MowmHoctu P;. Pe3ynbrarsl
U3MEpEHUl cBeCcTU B Tad. 4.2.

EF AT LRy

|_1'_

SICIC

N —

Puc. 4.2

2.2. H3MeHuTh HaIpaBlICHHE IMPOTEKAHUSA TOKAa IO BTOPOM KAaTyLIKE,
COEIMHHUB UX B COOTBETCTBUU C puC. 4.3, U NMPOU3BECTH U3MEPEHUS HAIPSIKEHUS
U,, Toka I, u MmoutHocTtu P,. Pe3yiabTaTel u3aMepeHuii ceectu B Tao. 4.2.

2.3. Onpenenuth COMNIACHOE W BCTPEYHOE  BKIIOYEHHE. BpunciuTthb
CONPOTHUBJICHUE B3aUMHON MHAYKIUH, B3aUMHYI0 UHIYKTUBHOCTb U KO3(PPUIUEHT
cBsi3U. Pe3ynbrarel pacuéTroB cBecTH B Ta0I. 4.2.

Tabmuna 4.2

N3mepeno Brrancieno

Ul Il Pl U2 ]2 PZ XCOFJ'I. XBCTP. XM M KCB

B A Bt B A Bt Om Om Om I'n —

AT LR

L, — @ @_KW\_:L_I
@ @ L,
N — W)

Puc. 4.3
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3. IlapaanenbHOe CcOeJHMHEHHE JBYX MATrHMUTOCBSI3AHHBIX  KaTyLIeK

HHAYKTUBHOCTH

3.1. CoenuHuTh JABE€ MAarHUTOCBSA3aHHBIE  KATYIIKM  WHJIYKTUBHOCTH
napajjieIbHO B COOTBETCTBUM ¢ puc. 4.1. B BeTBM ¢ Kkaryuiko#, oOmanaroiei
MEHBIIEH WHAYKTUBHOCTBIO, IUIABHO YBEJIMYMBATh BEJIWYMHY HArpy304HOIO
conpoTtuBieHus (R, uim R,), HauWHas ¢ HYJIS.

32. Hna 5 — 6 pa3nuuHbIX 3HAYEHUM HArpy3Kd 3amucaTh B Tadn. 4.3.
3HAYEHUS CUJIbI TOKA / B HEPA3BETBJIEHHON YaCTH LIETH, CWJIbI TOKA B MEPBOU /] U
BTOPOM [, KaTylIKax, MOAaBaeMoro HanpsixkeHus U, MomHOCTH P, moctynaromnien B
LEMb, | MOIIHOCTH, IOCTYNAIOIINE B NEPBYIO P U BTOPYIO P, KaTylKHu, U3mMepss
ux ¢ noMmoupto Barrmerpa K-50, oTkirouas HEHYKHYIO MPHU MOMOIIM KItouen S
win S,.

3.3. IloBroputrs  wm3mMepeHus ILII. 3.2 OpU  COCOAUHEHMM  JBYX
MAarHMTOCBSI3aHHBIX KaTyIIEK WHAYKTUBHOCTH B COOTBETCTBUH C puc. 4.4.
Pesynbprarel n3mMepeHuil ceectu B Tao. 4.3.

3.4. [Ins BETBU C KATYLIKOW WHIYKTHUBHOCTH, IOCJEAOBATEIBHO C KOTOPOU
BBOJIMJIOCh HAarpy304HOE COIPOTMBIICHUE, BBIYUCIATH 3HAYEHUs HANPSDHKEHUN Ha
camoit karymke Ux ¥ Ha Harpy3o4dHoMm compotuBieHun Up st 00eux cxem
coenuHenus. Pe3ynbrarsl pacu€ToB cBecTH B TaoII. 4.3.

Tabmnuma 4.3
N3mepeno Brruncieno
Ne U 1 ]1 12 P Pl P2 R UK UR HpI/IMC‘-IaHI/Ie
B A A A | Br | Br | Br | Om B B
1 0 0
Coenuunenue
5(6) o puc. 4.1
I 0 0 Coenunenue
5.(6) o puc. 4.4
< AT
I_ 1 =

G0

Puc. 4.4
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3.5. [na omHOM M3 CTPOK C HEHYJEBBIM 3HAYEHUEM HArpy304HOTO
COTIPOTUBIICHUS JUIA KaXJIOTO Crocoda COEOUHEHHS] MOCTPOUTH COBMEMIEHHYIO
BEKTOPHYIO AUarpaMMy TOKOB M HANPSKEHUU.

3.6. Ilo numarpamMmam BBIYHMCIWTH AKTHUBHBIE MOIIHOCTH, IMOCTyHarOUIMe B
KOKIyl0 OOMOTKY M MOUIHOCTb, MEpEAaBacMyl0 OT OJHONM OOMOTKM K ApPYrou
yepe3 MarHuTHoe nose. [lomydeHHble pe3yibpTaThl CpPaBHUTh C IOKa3aHUSMU
BaTTMETpA.

KoHTpoJibHBbIE BOPOCHI

1. TlonsiTue B3aMMHOW MHJyKTUBHOCTH, CONPOTUBJICHMS B3aUMHON HMHIYKIUH U
KO3 puIMeHTa CBSI3U.

2. Cnocob6  ompedeneHuss  COrJIaCHOTO M BCTPEYHOTO  BKIJIFOYEHUSA
MarHMTOCBSI3aHHBIX KATyIIeK WHAYKTUBHOCTH MPH HX IOCIEI0BATEIbHOM
COCTUHEHHH.

3. Cnoco0  ompeneneHuss  COMVIACHOTO W BCTPEYHOrO  BKJIKOYEHUS
MAarHMTOCBSI3aHHBIX KAaTyIIEK WHAYKTUBHOCTH TP HX MNapajIedIbHOM
COEJIMHEHUHU.

4. Meronuka 3KCIEPUMEHTAIBHOTO OMNPEEICHUs] B3aUMHOW WHAYKTHUBHOCTH U
Kod(uieHTa CBs3u.

5. CocraBbre ypaBHenus Kupxrodha B auddepennmansuoit dopme s
COMVIACHOTO M  BCTPEYHOIO BKJIIOUEHUS MAarHUTOCBSI3aHHBIX  KaTyIleK
MHAYKTUBHOCTH MPU UX MOCIEA0BATEILHOM COCTUHEHUH.

6. CocraBere ypaBHeHus Kupxrodha B auddepennmansuoit dopme s
COIJIACHOTO ¥  BCTPEYHOTO BKIIIOUEHUS MAarHUTOCBSI3aHHBIX  KaTyIIEK
WHAYKTUBHOCTH NP UX MapajuIeTbHOM COSIUHEHUH.

7. BimstHue Harpy304HOrO COIPOTMBIICHMS B OJHOW BETBH HA TOK B JIPYyTrOW INpHU
napajuiebHOM  BCTPEYHOM  COEAMHEHWHM  MAarHUTOCBSI3aHHBIX — KaTyIIeK
WHAYKTUBHOCTH.

8. BuusHue Harpy304HOr0 COMPOTHUBICHUS B OJHOW BETBU Ha TOK B JAPYTOH MpH
napajuieIbHOM — COTJIACHOM — COEAMHEHUM  MAarHUTOCBSI3AHHBIX — KaTyIIEK
UHAYKTUBHOCTH.
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Jlabopamopnuaa paboma Ne 5
HUccaenoBanue Tpéx@asHoM Henu NpU COeJUHEHUN
0JHO(a3HBIX IEKTPUYECKUX HATPY30K 3Be3101

eab padoTsl

1. M3ydyeHne 3aKOHOMEPHOCTEH M3MEHEHHUSI TOKOB, HANIPSKEHUH U MOIIHOCTEN
B Tp€xda3Hoi 11enu, COeAMHEHHON “3Be3/10M~ ¢ HEUTPAJIbHBIM MPOBOJIOM U
0e3 Hero.

2. OmnpezneneHue pojiv HEUTPAITLHOTO MPOBO/IA.

3. HccnenoBanue XapakTepUCTHK MapaMeTPUUECKOr0 MCTOYHHKA TOKA.

Pabouee 3ananue
1. HccienoBanne OCHOBHBIX CBOWCTB TpPéx(asHoil nmenu npu CoeIUHEHUH
0HO(a3HBIX YIEKTPUYECCKHUX HATPY30K 3Be3/10M.

1.1. Cobparb cxemy puc. 5.1. YcraHoBUTh B TpEX(]a3zHOl LENU aKTUBHYIO
CUMMETPUUYHYIO Harpy3ky MpH MOAKIIOUYEHHOM HEUTpaJbHOM MPOBOAE. 3amucaTh
dazuvie TOokU (14, Ip, Ic), PazHoe HampspkeHue ucrounuka Uy, morpedisieMble
momHocTH (P4, Pp, Pc), HamnpsbkeHwe cmenieHuss Hedtpamu U,y U TOK B
HEWUTpaIbHOM TPOBOJC [y MIPU MOAKIIOUYEHHOM HEUTPAJIbHOM MPOBOJIE M 0€3 Hero
B TaOm. 5.1.

1.2. V3MeHeHHWEM aKTHUBHBIX CONPOTHBJICHWH B  (a3ax YCTaHOBUTH
HECUMMETPUYHBINA PEXHUM paboThl TpEX(Pa3zHo 11enu U n3MepuTh (hasHbie TOKU (14,
Iy, I¢), dazHoe HampspkeHue ucrounuka Uy, morpebisemble MomtHocTd (P4, Pp,
Pc), nanpspkenue cMmenieHust Heitpanu U,y U TOK B HEUTpaJlbHOM IIpOBOJIE [y TIpHU
NOJKJIIOYEHHOM HEUTpaJIbHOM MpoBoAe W 0e3 Hero. Pe3ynpTaThl U3MepeHUi
cBecTH B TabOm. 5.1.

SF
L — T} N

@0
/.

Puc. 5.1.
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Tabmmma 5.1

N3mepeno Brrancieno

Pexum nenu IA IB ]C ]N UA UnN PA PB PC Ua Ub Uc

A/A|A|/A|B | B |BrBr|Br| B | B | B

CuMM. aKr. A-X 1Ip.
3-x mp.

Hecumwm. akr. 4-X p.
3-x mp.

Hecumm. axr. |4-x op.

X.X. Ga3pl  |3-x mp.

Hecumm. axr. |4-x np.

K.3. pa3pl  |3-x mp.

Hecumm. |4-x mip.

aKT.-MHAYKT. |3-X Op.
Hecumm. |4-x mip.

aKT.-€EMKOCT. |3-X mp.

1.3. Pa3oMKHYB oOAMH W3 BBIKIIOUarened S; — S3, YCTAaHOBUTHh PEXKUM
XOJIOCTOTO XoAa oaHoM u3 (a3 morpedburens. U3smepurs ¢azubie Toxu (14, I, I¢o),
da3Hoe HanpsbkeHue ucroyHuka Uy, morpebnsemble MomtHocTH (P4, Pz, Pc),
HaIlpsDKEHHWE CMeIlleHus HeuTpanu U,y U TOK B HEUTPaJIbHOM NpoBoJe [y Npu
NOJKJIIOYEHHOM HEUTpaJIbHOM MpoBoAe U 0e3 Hero. Pe3ynpTaThl M3MepeHUi
cBecTH B Tabu. 5.1.

1.4. B opHOil W3 (a3 yCTaHOBUTh HYJIEBbIE 3HAYEHUS CONPOTUBICHUN —
pEeXUM KOPOTKOTO 3aMbikaHus ¢a3bl. M3meputs dasubie Toxku (14, I, I¢), pasnoe
HarnpsbkeHue ucrounuka Uy, moTpebisembie MottHocTH (P4, P, Pc), HanpsikeHue
cMmeuleHus Hevrtpanu U,y U TOK B HEUTPAJIbHOM MPOBOJE [y MPU MOAKIIOYEHHOM
HENTpanbHOM IpOBOJE U Oe3 Hero. Pe3ynbraTel u3mMepeHuil cBecTu B Tadi. 5.1.

1.5. B oxHo#t (pa3e norpedurenss BMECTO aKTUBHOTO CONPOTHUBIIEHUS BBECTH
UHIYKTUBHOE  CONPOTHMBICHHME W  IPOBECTH  W3MEPEHHs,  aHAJIOTUYHbIC
IPEABIAYIIUM ITyHKTaM.

1.6. IloBTOpUTH ACHCTBUSA IL.II. 6, HO BBECTU HE MHIYKTUBHOE, a EMKOCTHOE
COIPOTHUBIICHUE U MOBTOPUTH U3MEPEHUS HEOOXOIUMBIX BEIHUHUH.

1.7. 3nas BenuuuHbI (a3HbIX CONPOTUBIECHUN U TOKH YEPE3 HUX, PACCUUTATH
3HAYEHUs HapsHKeHUH B (azax notpeOutens. Pe3ynbrarsl BEIUUCIECHUN CBECTU B
Tabi. 5.1.

1.8. TIloctpouts B Macmrtabe COBMEUIEHHBIE BEKTOPHBIE JIMAarpaMMbl
HalpsDKEHUM M TOKOB IO pe3yJIbTaTaM OIIBITOB JUIsl YETBIPEXIIPOBOJHOU H
TPEXIPOBOIHON cXeM. U1l BEKTOPHBIX AuarpaMM C PEaKTUBHBIMHU DJIEMEHTaMU
BBIYMCIIUTD YTJIbl MEKYy BEKTOPAMH HAMPSKEHUS U TOKA.

2. IlapameTpu4yecKuili HCTOYHUK TOKA.
2.1. CoOparb cxeMy COIJIacCHO pPHUC. 5.2, IS 4YeTr0 OTKJIHYUTh HEHUTPaIbHBIM

IPOBOJ C TOMOINBIO Kiro4ya S;, ycTaHoBuUTh B ¢aze B (L,) — HHIYKTUBHOE
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conpotuBieHue, a B ¢aze C (L;) — EMKOCTHOE CONMPOTHUBIICHHUE, PABHBIC II0
BenuunHe, T.e. X = X3 = X. B daze 4 (L)) BBeCTM TOJBKO AaKTUBHOE
COINPOTUBIIEHUE R;.

SF R
L —Tr— —

® 600

Puc. 5.2.

2.2. CHATb 3aBUCHUMOCTb HAIPSOKEHUS CMENICHUS HEUTpaiu, TOKOB H
nOTPeOJIIEMBIX aKTUBHBIX MOIIHOCTEH B pazax 4 (L), B (L,), C (L3) OT BEeJIMYUHBI
aKTUBHOTO compoTuBjieHust R; ¢a3pl A (L)), HaUMHAs C HYJIEBOIO 3HAYEHUS TaK,
YTOOBI MOJMYYUTh 5 — 6 3HaYeHuil. Pe3ynbrarel cBecTu B Tabi. 5.2 (ombIT Ne 1).

2.3. Tloctpouts 3aBUCUMOCTh cuiibl TOKa (a3el A (L) I, HanpsokeHus (assl
A (L) notpeburenst U, u cyMmMapHOi MOIITHOCTU Py, mOTpebisieMoil BCeMU TpeMst
¢dazamu, OT BEJIMYMHBI AKTUBHOTO CONpoTHUBICHUSA R B aze A (L,).

2.4. H3meputTb HaNpsHKEHHE CMEIICHHS] HEUTpalid, TOKM U MOTpeOisieMble
akTUBHbIE MomHOcTH B (azax A (L;), B (L,), C (L3), u3MeHss BEIUYUHY
peakTuBHOro comnpotuiienuss X ¢a3z B (L,) u C (L3), 4ToOBI MONYYUTh 5 — 6
3HaueHuil. Pe3ynpTaTel cBectr B Ta0m. 5.2 (ombiT Ne 2).

Tabmnuma 5.2
No N3mepeno Brrancneno
OHI:;Ta R, X 1, I Ic |Unx| Py | Ps | Pc U, Ps
Om | OMm | A A A B Br | Br | Br B Bt
1
X = const
2
R, = const
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2.5. Tloctpouts 3aBUCUMOCTb CHIIbl TOKa (pa3sl A (L) 14, HanpspkeHus (asbl
A (L) notpeburenst U, u cymMapHOil MOIITHOCTU Py, mOTpebisieMoil BCeMU TpeMst
dazamu, OT BEJIMYMHBI peakTUBHOTO conpoTtuBieHus X ¢ha3 B (L,) u C (Ls).

2.6. Tloctpouts B MacmTabe COBMEUIEHHYIO BEKTOPHYIO JAHarpammy
HANPsHDKCHUH U TOKOB IO 3HAYEHUSM OJIHOM W3 CTpOK Tabn. 5.2 (C HEHYIJIeBBIM
CONPOTUBJIEHUEM R)).

KoHTpoJibHBIE BONIPOCHI

[S—

[Tpunuun noctpoenus TpEx(a3HbIX CUCTEM.

[ToHsATHE CUMMETPUYHON U HECUMMETPUYHOMN HArpy3KHU.

3. PexxuMbl KOPOTKOTO 3aMbIKaHUSI U XOJIOCTOTO X0Ja (a3bl B TPEXIPOBOAHBIX U
YETHIPEXITPOBOAHBIX LIEMAX MPHU COCIUHEHUN HArPY30K 3BE3/I0M.

4. Cnoco0 ompeneneHus: CyMMapHOW TOJHOW, AaKTHMBHOW M  PEaKTUBHOM
MOIIHOCTEHN Tpex(a3HOro MOTPeOUTEIIs.

5. BekropHasi nuarpamMma Hanpso>KeHUM U TOKOB (JIMHEMHBIX M (Pa3HbIX) B Cilyyae
coenuHenus (a3 mnoTpeOuTenss 3BE30M MPU CUMMETPUYHBIX AKTHBHOM,
AKTUBHO-UHIAYKTUBHOW, AKTUBHO-EMKOCTHOM Harpy3Kax.

6. BekropHasi nuarpamMma HampsO>KEHUM U TOKOB (JIMHEWHBIX M (Pa3HBIX) B CiIydyae
coenuHeHus (a3 morpebuTens 3BE3MO0M MPU HECUMMETPHYHBIX AKTHBHOM,
AKTUBHO-UHIAYKTHBHOM, aKTHMBHO-EMKOCTHOM HArpy3kax B TPEXIPOBOIHOU
LICTIN.

7. COOTHOIICHUS MEXAY JHHEWHBIMH M (pa3HBIMHU HAIMPSDKCHUSMU U TOKaMH JIJIs
coeHeHus (a3 moTpeouTess 3Be3/101.

8. OmnacHOCTh 00pbIBa HEUTPAILHOTO MPOBO/IA.

9. Uctounuk toka M uctoyHUK OJ[C. OCHOBHBIE XAPAKTEPUCTUKU U PEKHUMBI

padoTHI.

N
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Jlabopamopuas paboma Ne 6
HccanenoBanue Tpéx¢dasHon uenu npu coeAMHEHUH
0HO(A3HBIX YIEKTPUUYECKUX HATPY30K TPEYroJibHUKOM

eab padoTsl

1. N3ydyeHne 3aKOHOMEPHOCTEN U3MEHEHUSI TOKOB, HANPSHKEHUN Y MOITHOCTEN
B Tpéxda3Hoil 1enu, COeAUHEHHOHN “TPEyrOJIbHUKOM .

2. V3ydeHHe COOTHOLIEHUA MEeX1y (Pa3sHBIMU U JTUHEHHBIMHU TOKaMu. BinsiHue
[apaMeTPOB AEKTPUUECKUX HArpy30K Ha pexuM paboThl TpEX(Pa3HOU LEenu.

Pabouee 3ananue
1. CoOpaTh cxemMy B COOTBETCTBHM C pucC. 6.1. YCTaHOBUTH HampsHKEHHE
NUTaHMsI, 3HAYEHUS COIIPOTUBIIEHUM B (pa3ax COrIacHO yKa3aHUSM MPENo1aBaTesl.
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Puc. 6.1.

2. YCTaHOBHUTH aKTUBHBIA CHUMMETPUUYHBIN PEXXUM pabOThl TpEX(ha3HOU 1enH U
IPOU3BECTU U3MEpPEHUs JIMHEUHbIX ([y, Iz Ic) n dasubix (I4s, Ipc, Icy) TOKOB,
Hanpspbkenust (U) m momnoctret (P4, Pp, Pc), TNOKa3bIBa€MbIX BaTTMETPOM
n3MepurenabHoro komiuiekca K-50. Pesynbpratel cBectu B Ta0. 6.1.

3. BbuuciIuTh 3HaUYEHHUS aKTHBHBIX MoIHOCTel (a3 morpedutens (Pyp, Pgc,
Pc4), cymmapHyro mnoTpeOisieMylo BcemMu Tpems (a3zamu akTHUBHYIO Py H
peakTuBHYIO (s MOITHOCTH. Pe3ybTaThl BRIUKMCICHUH CBECTH B TA0OI. 6.1.

4. OTKJIIOYUTH OJUH U3 Pe3UcTOpoB (S; — Sg), T.€. YCTAHOBUTH XOJOCTOU XOJT
uiu oOpbIB (asbl. [IpoBecTH U3MEPEHUS U BHIYMCICHUS BEIUYNH, aHAJIOTUYHO I1.I1.
2 u 3. Pe3ynbrarsl cBeCcTH B TaoI. 6.1.
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[Ipumeuanue: Bxirouenune nByX onHOGA3HBIX MPUEMHUKOB B TPEXITPOBOIHYIO
LETIb HA3bIBAIOT BKJIOUYEHUEM MO CXEME “OTKPBITOTO TPEYrOJIbHUKA .

5. YCTaHOBUTH aKTUBHO—MHAYKTUBHBIM XapaKTep HArpy3KH, Ul 4€ro B OJXHOU
(aze BBECTH TOJIbKO aKTMBHOE CONPOTUBIIEHUE, B APYTOl — TOJIBKO MHIYKTUBHOE,
B TPETbEU — aKTUBHO-UHIYKTUBHOE. IIpousBecTu u3MepeHus HANPsHKEHUHN, TOKOB
u MomHocTteil. Pesynbrarel cBectu B Tabn. 6.1. BBINONHWUTE BBIYUCIIEHUSA
HEOOXOUMBIX BEJIMYMH aHAJIOTMYHO ILII. 3.

6. YCTaHOBUTH aKTUBHO—CMKOCTHBIA XapakTep Harpy3KH, JJIs 4YEro B OJHOU
(aze BBECTU TOJBKO AKTUBHOE CONPOTUBIIEHUE, B JIPYrol — TOJIBKO EMKOCTHOE, B
TPETbEN — AKTUBHO-EMKOCTHOE. IIpon3BeCcTM M3MEpEHHs HaINpsSKEHUW, TOKOB M
MoImIHOCTe. Pe3ymbrarel cBecth B Tabin. 6.1. BBINOJHUTE BBEIYUCICHUS
HEOOXOMMBIX BEJIMYMH aHAJOTUYHO ILII. 3.

7. YCTaHOBHTH XapakTep HAarpy3kd AaHAJOTMYHBIM I.0. 6 WM ILIL 7.
OTKIIIOYUTh OAMH M3 BbIKIOYaTeneil S, — S; (0OpeiB nunum). I[Ipoussectu
U3MEpPEHUs HaIpsHKEHUH, TOKOB M MoulHocTel. Pe3ynpraTel cBectn B Tabxd. 6.1.
BbINOJIHUTD BBIYUCIIEHHS] HEOOXOIMMBIX BEJIMYMH aHAJIOTUYHO IL.11. 3.

Tabauua 6.1
aKT. HSCCUMM. |  aKT. — n aKT. —peakKT.
XapaxkTtep Harpy3Ku AT (oOpwIB WH]TYKT. QKT MK HECHMM.
CHIMM. dazbl) Hecumm. | ooV (0OpBIB TUHUN)

U B

I A A

I A

Ic A

Lyp A

1 BC A

1 CcA A

P A Bt

Pg Bt

Pc Bt
Pyp Bt
P BC Bt
P CA Bt

Pz Bt

Os | map

K _

8. Ilo maHHBIM Kaxjaoro omneiTa Tabn. 6.1 mocTpouTh B MaciiTtade
COBMEUIEHHBIE BEKTOPHBIC AUarpaMMmbl HalpsOKEHUHM U TOKOB. [Io BEKTOpHBIM
auarpaMMmaM OIpeAeauTh (pa30Bbl€ YIJIbl: MEXKAY BEKTOpaMHU JMHEWHBIX TOKOB;
MEX]ly BEKTOpaMH JINHEHHBIX U (Pa3HbIX TOKOB.

9. Ilo paccuMTaHHBIM 3HAYEHMSM CYMMAapHbIX aKTHUBHOW M PEaKTHMBHOU
MOIIIHOCTEN ONpeAeauTh KO3PPUIHEHT MOIHOCTH K TpEX(pa3zHOro noTpeduTes.
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KoHTpoJibHBIE BONIPOCHI

1. OOpsIB (a3bl ¥ JIUHEWHOTO MPoBoia. OTIMUUTEIbHBIE IPU3HAKHY.

2. Tlonsitue u cnoco6 ompeneneHust kod3hduImeHTa MOUTHOCTH TPEXPa3HOTro
MOTPEOUTEIISI M COSQ OJTHOM (pa3bl.

3. Cnoco6 ompenenaeHUuss CyMMapHOW TIOJHOM, AaKTUBHOW U PpPEaKTHBHOM
MOIIIHOCTEN Tpex(}a3zHOro MoTpedOuTeNss B cliydae coeauHeHus (a3 moTpedurens
TPEYTOJIbHUKOM.

4. BexkTopHas auarpamMma HampsDKEHHH M TOKOB (JMHEHHBIX U (Da3HBIX) B
clyyae coeluHeHus (a3 moTpeOuTeNsl TPEeYroJbHUKOM IPU HECUMMETPUYHOU
AKTUBHOU HArpy3Ke.

5. BexkropHas auarpamMMa HanpsDKEHHM W TOKOB (IMHEMHBIX M (ha3HBIX) B
cilyyae coeluMHeHus (a3 moTpeOuTenss TPEeyroJbHUKOM IPU HECUMMETPUYHOU
aKTUBHO-UHIYKTUBHOMN Harpyske.

6. BekropHas nuarpaMma HampspDKEHUM U TOKOB (JIMHEMHBIX M (ha3HBIX) B
ciyyae coenuHeHus (a3 moTpeOuTeNsl TPEeyroJbHUKOM IPU HECUMMETPUYHON
AKTUBHO-EMKOCTHOW Harpy3Ke.

7. COOTHONICHUS MEXAY JMHEWHBIMH U (Da3HBIMU HANPSHKEHUSIMH U TOKaMU
JUTs coeiuHeHus (ha3 moTpeOUTeNs TPEYTrOJIbHUKOM.
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Jlabopamopuas paboma Ne 7
HccaenoBanue mpoueccoB KOMMYTAIIMU B HeNAX MOCTOSIHHOTO TOKA

eab padoTsl

1. DkcrnepuMeHTaj bHasi MPOBEpPKAa 3aKOHOB KOMMYTAllUM Ha TpUMEpE Lenei
MOCTOSIHHOT'O TOKA.

2. OnbITHOE OMpeNEIeHUE XAPAKTEPUCTUK PA3IMYHBIX BHUOB MEPEXOIHBIX
MIPOLIECCOB B LIETISIX MTOCTOSTHHOT'O TOKA.

Pabouee 3axanue
1. Cobpath cxeMy B COOTBETCTBHHU C puc. 7.1 A vccaea0BaHus MePeXOaHbIX
IIPOLIECCOB MMPU KOMMYTAIlMM ILENel MOCTOSHHOTO TOKa, O0JIaJarolnux
WHTyKTUBHOCTBIO.

I.1. YcraHoBUTH coOrnacHO YyKazaHusM npenoaasBarens BeauuuHbl OJ1C
VCTOYHMKA £, IHAYKTUBHOCTH L, CONPOTUBIICHUN R| U R;.

1.2. Ilpu pa3oMKHYTBHIX Kitouax S; U S, IPOBECTH U3MEPEHUS BEJIMYUH CHUJIBI
ToKa [;p n HanpsbkeHus Upy Ha MHAYKTUBHOCTH L JO MOMEHTA KOMMYTAallUU U
3aUKCUPOBATh WX 3HaUYCHUS B Ta0i. 7.1 (cTpoka 1).

1.3. 3amkuyTh ko4 S). Ilpu momomu ociumiorpadgoB 4 u V' usMeputh u
3aHecTd B Tabs. 7.1 MIUTETBbHOCTH MEPEXOJHOIO IMpollecca fyy, CHIIYy ToKa [1o+ U
HanpsbkeHus: Uzg. Ha MHAYKTUBHOCTH L cpa3dy NOCiI€ MOMEHTa KOMMYTallUH,
NPUHYXAEHHOE 3HAYEHHUE CHUJIBI TOKa 4e€pe3 WHIYKTUBHOCTH I, ;p. 3apuCcOBaTh
OCIIJIJIOTPaMMBbI TOKA U HAIIPSKEHUS C DKpaHa ocuusuiorpada.

1.4. IIpu 3amkHyTOM S| U pPa30OMKHYTOM S, MPOBECTH HM3MEPEHHUS] BEIUYUH
CUJIBI TOKA [ 1 HanpspkeHust Uy Ha MHIYKTUBHOCTHU L 10 MOMEHTAa KOMMYTalluu
1 3a()MKCUPOBATh WX 3HaUeHUs B Tabi. 7.1 (cTpoxa 2).

L R,

S\ V(A \ 52
E ‘) R

Puc. 7.1.
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Tabmuma 7.1

Io | 1 I U | U t T T
No | 220 Lo+ | 1pmp, L0 L0+ ILIL. e Teop. IIpuMeuanmue
A A A B B C C C

| S, — pa30MKHYT,
S| — 3aMbIKaeTCs

) S| —3aMKHYT,
S, — 3aMBIKaeTCs

; S| —3aMKHYT,
S — pa3MBIKaeTCs

1.5. 3amkuyTh Kitou S,. [lpu momomm ocimmiorpadoB A u V usmMeputh u
3aHecTd B Tabiu. 7.1 IIMTEIbHOCTh MEPEXOHOTO Mpollecca f, CHIIy TOKa o U
Hanpsbkenus: Upg. Ha MHAYKTUBHOCTH L cpa3dy NOCiI€ MOMEHTa KOMMYTallUH,
NPUHYXAECHHOE 3HAYECHHUE CWUJIBI TOKAa 4Yepe3 WUHIYKTUBHOCTH I, ;p. 3apucOBaTh
OCIIJIJIOTPaMMBI TOKA W HAIIPSKEHUS € DKpaHa ocruiuiorpada.

1.6. Ilpu 3aMKHYTBIX KJIrO4ax S; U S, IPOBECTH U3MEPEHUS BEIUYHH CHJIbI TOKA
I;p m nanpsixenus Upy Ha HMHAYKTUBHOCTH L 10 MOMEHTAa KOMMYTAalUHUU U
3auKCUpoBaTh WX 3HaueHus B Ta0i. 7.1 (cTpoka 3).

1.7. PazoMkuHyTh Kkitou S,. [Ipu nmomouu ocumsmiorpadgoB 4 u V uamMeputs u
3aHecTd B TalOa. 7.1 AIMTENBHOCTh MEPEXOJHOIO Ipolecca fyy., CHIy TOKa [jo+ U
HanpsbkeHust Upp. Ha MHAYKTUBHOCTH L cpa3dy IOCiI€ MOMEHTa KOMMYTAalWH,
NPUHYXAEHHOE 3HAYEHHUE CHJIBI TOKAa 4Y€pe3 WHIAYKTUBHOCTb I, ;p. 3apUCOBaTh
OCIIIJIJIOTPaMMBbI TOKA U HAIIPSKEHUS € DKpaHa ocuusuiorpada.

1.8. Ilo pe3ynbraTaM M3MEPEHUI MJIUTEIBbHOCTU IMEPEXOJHBIX IPOLIECCOB W3
cooTHolleHus . = (3 + 4) - T, onpeaeauTh 3Ha4eHUE NOCTOSIHHON BPEMEHU T U
CPaBHUTH C €T0 TEOPETUUECCKUM 3HAYECHUEM.

2. CoOpaTbh cxemy B COOTBETCTBHUH C PUC. 7.2 JUIsl UCCIICIOBAHUS TIEPEXOTHBIX
MPOLIECCOB TMPU KOMMYTAllMM LI€Ted TOCTOSHHOTO TOKA, COJEpKalluX

€MKOCTb.
R 1 R 2

51\ Y A \ S,

E ‘) ::[

Puc. 7.2.
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2.1. YcTraHOBUTH COrJACHO YyKa3zaHusaM npenoxaasarens BeauuuHbl OJ1C
ucroyHuka £, émxoctu C, conpoTuBieHuil R u R,.

2.2. Ilpu pa3oMKHYTBIX KItOUax S; U S, IPOBECTH U3MEPEHUS BEIMYUH CHUJIBI
Toka [cp. u HanpsokeHusi Ugy. Ha €émkocty C A0 MOMEHTa KOMMYTAallMUu M
3a(uKCUpOBaTh WX 3HaUeHUs B Ta0. 7.2 (cTpoka 1).

2.3. 3amknyTh K04 S). Ilpu momomm ocuminorpadgoB 4 u V usmepurhb u
3aHecTd B TaOJ. 7.2 NIUTENBHOCTH MEPEXOJHOTO Mpolecca fr, CUIYy TOKa [co+ U
HanpsbkeHust Uggr Ha €mkoctu C  cpa3dy 1oclie MOMEHTa KOMMYTalWH,
NPUHYKAEHHOE 3HAYCHHWE HanpshkeHus Ha €Emkocth Ue pp.  3apucoBaTh
OCIIJIJIOTPaMMBbI TOKa M HAIIPSKEHUS C DKpaHa ocuuiuiorpada. Pa3oMkHyTh Kitou
S| 1 yOenuThCs B OTCYTCTBUU IIPH STOM KaKHX-THMO0 MEPEXOTHBIX TPOIIECCOB.

Tabnuma 7.2
No Ico- | Icor | Uco- | Ucor | Ucpp | tin Tusm | Treop. Tpumeuane
A A B B B c c c
1 S> — pa30MKHYT,
S| — 3aMBIKaeTCs
5 S| —pa3oOMKHYT,
S, — 3aMbBIKaeTCs
3 S, —3aMKHYT,
S| —3aMBIKaeTCs
4 S, —3aMKHYT,
S| —pa3MbIKaeTcs

2.4. Ilpu pa3oMKHYTBIX KIOYaX S; W S U 3apsSHKEHHOM KOHAEHCATOpE
IIPOBECTH M3MEPEHUS BEIIMUHUH CHIIBI TOKA [y ¥ Hanpspkenus Uqy Ha émxoctu C
710 MOMEHTa KOMMYTalluu U 3a(pUKCUpOBaTh UX 3Ha4Y€HHUS B Ta0d. 7.2 (cTpoka 2).

2.5. 3amkuyTh kmou S,. [Ipu momomm ocumminorpadgoB 4 u V u3Mepurbp u
3aHeCTU B Ta0J. 7.2 IIIUTENBHOCTh MEPEXOJHOT0 Ipouecca fy, CUIYy TOKa lco+ U
HanpsbkeHust Ugygy Ha €mkoctn C  cpa3dy 1mociie MOMEHTa KOMMYTAalWH,
NPUHYXKJIEHHOE 3HAYEHHWE HampspkeHuss Ha €EmMkoctd Ue pp.  3apucoBath
OCLIMJUIOrpaMMBbl TOKa M HAIIPSDKEHUS € DKpaHa ocluiuiorpada.

2.6. Ilpu 3aMKHyTOM S; M Pa30OMKHYTOM S| HMPOBECTH HU3MEPEHUS BEIWYHH
cuibl TOKa [cp- 1 HampsikeHust Ugy- Ha €mkoctd C 10 MOMEHTa KOMMYTAllUM U
3aUKCUPOBATh UX 3HAUYCHUS B Ta0j. 7.2 (cTpoka 3).

2.7. 3amxuyTh Kirou S;. [Ipu momomm ocmmmiorpadgoB A u V usmMeputh u
3aHecTd B Talja. 7.2 JIMTENbHOCTh MEPEXOJHOrO IMpoLecca fyy., CUIY ToKa I+ U
HanpsokeHust Ugyr Ha €mkxoctw C  cpa3y Imoclie MOMEHTa KOMMYTalWH,
NPUHYKAEHHOE 3HA4YeHHME HanpsbkeHnsa Ha éEmkocth Ue pp.  3apucoBaTh
OCLIMJUIOTPAaMMBI TOKa M HAMIPSHKEHUS € IKpaHa ociuiorpada.

2.8. IIpu 3aMKHYTBIX KJIt04ax S; U S, IPOBECTH U3MEPEHUS BEIUUYHUH CHJIbI TOKA
Ico. wn Hanpsixkenuss Ug Ha €émkoctu C 110 MOMEHTa KOMMYTAallud U
3auKCcUpOBaTh UX 3HaUY€HHUS B Ta0Jd. 7.2 (cTpoka 4).
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2.9. PazoMknyTh Kitou S;. [Ipu nomouwm ocumsuiorpadoB 4 u V' u3Meputs U
3aHECTH B TalJ. 7.2 JUIMTENBHOCTh NEPEXOHOIO Mpolecca fyy, CUIY ToKa Icpw U
HanpsbkeHust Ugygy, Ha €mkoctn C  cpady 1mociie MOMEHTa KOMMYTalLWH,
NPUHYXKJIEHHOE 3HAYEHHWE HanpsbkeHuss Ha €EmMkoctd Ue pp.  3apucoBath
OCITMJIOTPaMMBbI TOKa W HAIPsHDKEHUS C DKpaHa ociuiuiorpada.

2.10. [To pe3ysabTaTaM U3MEPEHUN JJIUTEIBHOCTH IMEPEXOIHBIX MPOIECCOB
W3 COOTHOIICHUS frip. = (3 + 4) - T, onpeAeIuTh 3HaU€HUE TTOCTOSTHHON BPEMEHU T
Y CPaBHUTH C €T0 TEOPETUUECKUM 3HAUYCHUEM.

3. CobOpaTh cxemy B COOTBETCTBUHM C pUC. 7.3 AJIsl KCCIEOBAHUS MEPEXOAHBIX
IPOLIECCOB MMPU KOMMYTAIMM LIENel MOCTOSHHOTO TOKa, 00JIaaiomux
VHIYKTUBHOCTBIO U €EKOCTBIO.

3.1. YcraHoBuTh coOrnacHoO yKa3zaHusM npenonaasaTenss BeauuuHbl OJ1C

MCTOYHMKA E, UHAYKTUBHOCTHU L, éMkocTu C, conpoTuBiieHu R u R;.

3.2. Ilpu pa3oMKHYTBIX Kitouax S; U S, IPOBECTH U3MEPEHUS BEJIIMYUH CHUJIBI
TOKa Ip 4epe3 MHAYKTUBHOCTh U HamnpsbkeHus: Ucgy. Ha €éMkoctu C 10 MOMEHTa
KOMMYTAIUH ¥ 3a()UKCUPOBATh UX 3HaYeHus B Tab. 7.3 (cTpoka 1).

3.3. 3amkHyTh K04 S). [lpu momomu ocuminorpadoB A u V' usmMepurhb u
3aHecTd B Tabin. 7.3 UIMTEIBHOCTh MEPEXOJHOT0 Ipouecca fy, HEpUO]
konebanuss 7, cuwily Toka [;p. 4yepe3 HMHAYKTHMBHOCTh M HampsbkeHuss Ucyr Ha
émkoctu C cpa3y IMoOcie MOMEHTa KOMMYTAallMd, IPUHYXIEHHOE 3HAYEHUE
HanpspkeHus: Ha €MKOCTH Ucp, NPUHYXAEHHOE 3HAYEHHE CHJIBI TOKA Yepe3
UHJYKTUBHOCTbG [} ;7p. 3apucOBaTh OCHWIJIOTPAMMBI TOKA U HANPSIKEHUS C DKpaHa
ocriuiorpada.

3.4. IIlpn 3amMKHYTOM S| W pPa3OMKHYTOM S, IPOBECTH H3MEPEHHUs BEINYUH
CUJIbl TOKa [y 4epe3 MHAYKTHUBHOCTh W HamnpspkeHuss Ucgy. Ha émkxoctu C 10
MOMEHTa KOMMYTAIlMU U 3a)UKCUPOBATh UX 3HA4YCHUS B Ta0j. 7.3 (cTpoka 2).

L R,

S\ alé \ S
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Puc. 7.3.
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Tabanma 7.3

Iio | Iro+ [{omp.| Uco- | Ucor Ucnp,| tin. | Tusw
No [Ipumeyanue
A| A| A | B B B C C C

1 S, — pPa3OMKHYT,
S| — 3aMBIKaeTCs

7 S| — 3AMKHYT,
S, — 3aMBIKaeTCs

3 S| —3aMKHYT,
S, — pa3MbIKaeTcs

4 S1, S — pa3OMKHYTHI,

E =0, S| —3ambIkaeTcs

3.5. 3amkuyTh K04 S,. Ilpu momomm ocummnorpagoB 4 u V usmeputs u
3aHecTH B Tabn. 7.3 JUIMTEIBHOCTh MEPEXOJHOr0 Ipolecca fry., NEPUO
KkoneOanust 71, cuiay TOKa ;o 4Yepe3 WMHAYKTUBHOCTh M HampsbkeHus Ucy, Ha
émkoctu C cpa3y IMoOcie MOMEHTa KOMMYTAallMd, MPUHYXIEHHOE 3HAaYEHUE
HanpsbkeHust Ha EMKOCTH Ucp, TPUHYKIEHHOE 3HAYEHUE CUJIbl TOKA Yepe3
WHJYKTUBHOCTbG [} ;7p. 3apucoBaTh OCHMIJIOTPAMMBI TOKA W HAIPSKEHUS ¢ DKpaHa
ocrsuiorpada.

3.6. Ilpu 3aMKHYTBIX KJItOYax S U S, MPOBECTU U3MEPEHUS BEJIMUMH CUJIbI TOKA
I;p 4depe3 MHIYKTUBHOCTh M HampsbkeHus Ugy Ha émkoctu C 10 MOMEHTa
KOMMYTAaIuu ¥ 3a(UKCUPOBATh UX 3HaYeHUs B Tabu. 7.3 (cTpoka 3).

3.7. PazomkuyTh K104 S,. [Ipu momommm ocimuiorpad®oB A u V usmeputs u
3aHecTd B Ta0a. 7.3 JUIMTENBHOCTh TMEPEXOJHOTO Ipolecca fry., MEPUOJ
konebanuss 7, cuwily Toka [;p. 4yepe3 WMHAYKTHMBHOCTh M HampsokeHuss Ucyr Ha
émkoctu C cpa3y mOCi€ MOMEHTAa KOMMYTAllMM, HOPUHYKJIEHHOE 3HAYCHUE
HarnpsbkeHus: Ha E€MKOCcTH Ucpp, NPUHYKJIEHHOE 3HAYEHHWE CHUJIBI TOKa Yepes
UHJYKTUBHOCTbG [} ;7p. 3apucOBaTh OCHWIJIOTPAMMBI TOKA W HANPSIKEHUS ¢ HKpaHa
ocriuiorpada.

3.8. Ilpy pa3oMkHyThIX KIO4Yax S; U S, U 3apSHKEHHOM KOHIEHCATOPE
MPOBECTH W3MEPEHUsI BEIWYUH CHJIbI TOKa [;y 4Yepe3 UHIYKTUBHOCTh U
HanpspkeHus: Uy Ha émkocTu C 10 MOMEHTa KOMMYTalluu U 3a(UKCUPOBATH MX
3Ha4yeHus B Tabi. 7.3 (cTpoka 4).

3.9. YcranoButh HysneBoe 3HaueHue IJIC ucrounuka, 3aMKHYTh Kitod S;. [Ipu
nomoliy ocuuiiorpagoB 4 U ¥V u3MepuTh U 3aHECTH B TaOs. 7.3 IJIUTENBHOCTH
NEePEeXoqHOr0 Tpolecca fry, hepuoa konebanus 7, cuimy TOKa Irp. uepes
WHJIYKTUBHOCTh W HamnpsbkeHust Ucgy, Ha €émkoctu C cpa3y Mmociie MOMEHTa
KOMMYTAllMM, NPUHYKIEHHOE 3HAY€HUE HamnpsbkeHuss Ha €EMmkoctd  Ucpp,
NPUHYXAECHHOE 3HAYECHHUE CHUJIBI TOKA 4epe3 WHIYKTUBHOCTH I, ;p. 3apucOBaTh
OCIIJIJIOTPaMMBbI TOKA W HAIIPSKEHUS € DKpaHa ociuiuiorpada.

3.10. [lo pe3ynbTaTaM u3MepeHUN W3 COOTHOIIEHUs frn =~ (3 + 4) - 1,
ONpPENENIUTh 3HAYEHUE IIOCTOSSHHOW BpeMeHM T. CpaBHUTH IMOJYyYEHHBIE MpU
U3MEPEHUSX BEJIMYMHBI TEpUOJa KOJeOaHUS W TMOCTOSHHOM BpPEMEHM C HX
TEOPETUUECKUMU 3HAUCHUSIMU.
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KoHTpoJibHBIE BONIPOCHI

CdhopmynupoBaTh NHEpPBbI 3aKOH KOMMYTallMd M COCTAaBUTh pPacuéTHOE
muddepeHninanbHOe  ypaBHEHHE Ui IIEMH  TMOCTOSHHOTO TOKa ¢
WHyKTUBHOCTBIO.

CdhopmynupoBaTb BTOpOH 3aKOH KOMMYTAllMd U COCTaBUTh pacuéTHOE
g depeHnnaIbHoe ypaBHEHUE AT e MOCTOSHHOTO TOKa ¢ EMKOCTBIO.
PacuérHplM nyTEM oOmnpenenuTe NPUHYKIEHHBIE 3HAYEHUS TOKOB W
HANPSOKEHUN 171 cXeMbl puc. 7.1 1O MCXOJHBIM JaHHBIM JIaOOPATOPHOTO
OIBITA ¥ CPABHUTE UX C U3MEPECHHBIMM.

Pacy€THbIM IIyTEM OIpENeIUTe NPUHYKIAEHHBIE 3HAYCHUSA TOKOB W
HaAMpsDKEHUH 1711 CXeMbl pUC. 7.2 MO MCXOJIHBIM JaHHBIM J1a0OPaTOPHOIro
OIBITA U CPABHUTE UX C U3MEPEHHBIMM.

PacuérHpiM mnyTéM oOmNpenenuTe MNPUHYKACHHBIE 3HAYEHHUS TOKOB W
HaNpPsOKEHUN 71 CXeMBbl pUC. 7.3 1O HMCXOJHBIM JaHHBIM JIaOOpaTOPHOTO
OINBITA U CPABHUTE UX C U3MEPEHHBIMU.

3anumuTe pacu€THble (GOpPMYJIbl Ui ONpPEAENCHUs] YaCTOThl KoieOaHUil U
IIOCTOSIHHOW BPEMEHU ISl CXEMBI puc. 7.3.

3anummuTe pacy€THbie (GOPMYJIbI AJI ONPEICIICHUsI MMOCTOSHHOM BpEeMEHU
JU1s1 cXeMmsl puc. 7.1.

3anummuTe pacy€THbie (GOPMYIIBI A OMPEICIICHUsI MOCTOSHHON BpPEeMEHU
JUISL CXEMBI puc. 7.2.
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Jlabopamopnaa pavoma Ne 8
HccaenoBanue nemneii nepuoandecKoro HeCMHYCOMIAJIbHOI0 TOKA

eab padoTsl

1. 3yunth MeTOIBl pacy€Ta JMHEUHBIX Mened ¢ MNepPUOANYECKUMU
HECHUHYcouJanbHbIMU uctouyHnkamu D/1C.

2. DKCnepuMEHTalIbHAs MPOBEpPKA METOAA HAJOXKEHUS MPHU pAcu€Te LENen C
NEPUOANYECKUMH HECUHYCOUAAIbHBIMU UCTOUHUKAaMU D /C.

PabGouee 3axanue
1. CornacHo yKa3zaHWsIM NPENOAABATENsl YCTAHOBUTHh BEJIWYMHBI MACCHUBHBIX
anemeHtoB (L, Ci, G5, Ry, R, R,), ammutynubie 3HadeHuss IJ]C UCTOUHHUKOB,

KpaTHOCTh 4acToT 2 — 4 WCTOYHUKOB, (Pa3oBble YIJbI CABUTA KOJIEOAHHIA

MEPEMEHHBIX CUTHAJIOB UCTOYHUKOB.

2. CoOpatb cxemy puc. 8.1. Ilpu momonu kirodeit S; — Ss yCTaHOBUTH YHCTO

AKTUBHBIN XapaKkTep Harpy3Ku UCTOYHHKA HECUHYCOUJATBHOTO CUTHAJIA.

2.1. Tloaxmtouuts Bce uetwipe DJC (Ey, E,, E5, E,). [IpousBectu usmepeHus
HaIpsDKEHHUS. M CWIIBI TOKA 4Yepe3 pe3ucTop R, MO OCUMIUIOTpaMME HANpsHKEHUs
ONPENEIIUTh aMIUIMTYAHOE 3HAYCHHE HanpsiKeHus Ha R,. Pe3ynpTarel u3mepeHui
ceectu B Tabn. 8.1. 3apucoBaTh OCHWJUIOTpAaMMY HaIpsSOKEHUS C OJKpaHa
ocrmuiorpada.

2.2. TloBTopuTh U3MEPEHUS MPU BKIOUYEHHOM TOJNBKO oaHOoM JJIC Ej.
PesynbpTaTel usmepenuii ceectu B Tabm. 8.1.

2.3. TloBTopuTh uU3MEPEHUS MPU BKIOUYEHHOM TONBKO oaHOM JJIC E,.
Pesynbrarel u3mMepenuil ceectu B TaouI. 8.1.
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Taommma 8.1

Pexum AKT. AKT.-peakt. Ne 1 AKkT.-peakt. Ne 2

Ne |  Harpy3ku 1 U, U / U U

~
s
IS

Bxrouenst A A B B A B B

El: E29 E37 E4

E,

N[ W |—
S

2.4. TloBTopuTh U3MEPEHUS MPU BKIOUYEHHOM TONBKO oaHOM JJIC Ej.
Pesynbratel n3amepenuii ceectu B Tab. 8.1.

2.5. [TloBToputh u3MEPEHUs MPU BKIOUYEHHOM TOJNbKO oaHOM JJC Ej.
Pesynbrarel u3mMmepenuil ceectu B TaoI. 8.1.

3. CoOpatp cxemy puc. 8.1. Ilo Tabn. 8.2 cormacHO BapHaHTy HpPHU TMOMOIIU
kmoued S — S5 yCTaHOBUTh aKTUBHO—PEAKTUBHBIA XapakTep Harpys3Ku
HMCTOYHUKA HECUHYCOUAAIIBLHOTO CUTHaNa (Harpys3ka 1).

3.1. Tloaxmouuts Bce uetbipe DC (£, E,, Es, E,). [lpousBectu usmepeHus
HaAINpPsDKEHUS] U CUJIbI TOKA 4Yepe3 pe3ucTop R,, MO OCUUIUIOIPAMME HAIpPSKEHUs
ONPENEIIUTh aMIUIMTYAHOE 3HAUYCHHUE HanpsiKeHUs Ha R,. Pe3ynbrarbl u3mepeHui
ceectu B Tabn. 8.1. 3apucoBaTh OCHWUIOTpAMMY HaIpsSOKEHUS C OJKpaHa
ocriuiorpada.

3.2. lloBTOpUTH H3MEPEHUS MPH BKIOYEHHOM TOJILKO onHoMm JJIC E.
Pesynbratel u3amepenuii ceectu B TaoI. 8.1.

3.3. IloBTOopuTh HU3MEpPEHUS MpPHU BKIOUYEHHOM TOJbKO oaHoM JJIC E,.
Pesynbratel u3amepenuii ceectu B Tao. 8.1.

3.4. lloBTOpUTh H3MEpPEHHS] NPHU BKIOYEHHOM TOJABKO oaHoM OJIC Ej.
Pesynbprarel u3mMepenuil ceectu B TaouI. 8.1.

3.5. IloBTOpuTh H3MEpPEHHS] MPHU BKIOYEHHOM TOJABKO oaHOM JJIC Ej.
PesynpTaThl u3mMepenuii ceect B Tad. 8.1.

Tabmuma 8.2

Bapuant 0] 1 2 3 4 5 6 7 8 9

Akt.-peakt. Ne 1 | L | C; |RC,| CiL | CLC, | CLRC, | CIR| L C, | LG,

AkT.-peakt. Ne 2 | C, | LC, | C1L | C41RC, | C)R L LC, | RC, | CiL | C;

4. Cobpatp cxemy puc. 8.1. Ilo Tabn. 8.2 cormacHo BapuaHTy MPH TOMOIIU
kmoued S — S5 yCTaHOBUTh aKTUBHO—PEAKTUBHBIA XapakTep Harpys3Ku
HMCTOYHUKA HECUHYCOUAAIBLHOTO CUTHANA (Harpys3ka 2).

4.1. Tloaxmtouuts Bce uetwipe DJC (Ey, E,, Es, E,). [IpousBectu usmepeHus

HaAINpsDKEHUS] U CWJIbI TOKA 4Yepe3 pe3ucTop R,, MO0 OCUUIUIOIPAMME HAaIpPSKEHUs

ONPEIEIUTh aMIUIMTYJHOEC 3HAYCHUE HAIpsDKEHUS Ha R,. Pe3ynbrarsl uaMepeHui
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ceect B Tabu. 8.1. 3apucoBaTh OCIHWUIOIPAMMY HaOpsDKEHUS C DKpaHa
ocmmuiorpada.

4.2. lloBTOpUTh H3MEPEHUS MNPHU BKIKYEHHOM TOJNBKO oxHOM OJOJC Ej.
Pe3ynpTaThl u3mMepenuii ceect B Tad. 8.1.

4.3. IloBTopuTh H3MEpEHHUS MpPU BKIWOYEHHOM TOJbKO omgHoM J/C Ej.
Pesynbrarel usmepenuit ceectu B Tabu. 8.1.

4.4. TloBTopuTh H3MEpEHUS] TPU BKIOUYEHHOM TOJbKkO omaHoM J/C Ej.
Pesynbrarel u3mepenuit ceectu B Tabu. 8.1.

4.5. [TloBTropuTh u3MEpeHHUs] TpPU BKIOUYEHHOM TOJbKO omgHoM J/C Ej,.
Pesynbrarel u3mepenuii ceectu B TaouI. 8.1.
5. Ilo pesymprataM UW3MEpPEHHM NPOBEPUTH  BBINOJHUMOCTb  ITPUHIIUIIA

HaJI0O)KEHUsI, CPAaBHUB HM3MEPEHHbIE W PACUETHBIC BEJIWYMHBI JICHCTBYIOIINX

3HAYEHUN HECUHYCOMJAIbHBIX TOKA U HANIPSIKEHUS Ha pEe3UCTOpE R;.

PacuérHoe nencTByroniee 3HaueHue Hanpsokenus U = \/ U 12 +U 22 +U 32 +U f .

PacuérHoe nencTByroniee 3HaueHue Toka [ = \/ I 12 +1 22 +1 32 +1 f .

6. Onpeneauts KO3OPUIIUSHT HECHHYCOUIAIBHOCTH Kpyc TOKA M HANPSHKCHUS Ha
pe3ucrope R, npu pa3IMuHbIX XapakTepax Harpy3ku. Pe3ynbpTarsl BBIYMCIECHUN
cBectu B Tabi. 8.1. CienaTh BBIBOJ O BO3/ICHCTBUM PEAKTHUBHBIX 2JIEMEHTOB Ha
dbopMy 1 mapamMeTpbl HECUHYCOUJATBHBIX HANIPSDKCHUH W TOKOB.

U UE+U2+U2+U?

Kye =—
HC U1 U1

KoHTpoJibHBIE BOPOCHI

1. MeTton HanokeHUs NMpU pacdy€Te LENeW ¢ MCTOYHHKAMH IEPUOAUYECKOIO
HECHHYCOUJAIBHOIO TOKA.
2. Koa¢pdpuuuent HecunycoupanbHocTu. CrnocoO onpenenenus. Puznyeckuit

CMBICII.
3. BuusiHre MHAYKTUBHOCTH Ha (OpMY MEPUOJAUYECKOI0 HECHHYCOUIAIBHOIO
CUTHaJA.
4. Bausaue ¢Emkoctd Ha (GOpMy TEPHOJUYECKOTO HECUHYCOUIATHHOTO
CUTHaJA.
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bubanorpaduyecknii cnucok

1. B.A.BonbiHCKH U Jp. DIEKTPOTEXHHUKA. YUeOHOe nmocodue sl By30B. M.:
Dneproaromusaart, 1987.
2. Kacarkun A.C., HemnioB M.B. Dnextporexnuka: Yueb. mis By30B.— M.:
Bricir.mxk., 2000.

PaGora No 1.

PaGora No 2.

PaGora No 3.

PaGora Ne 4.

PaGora No 5.

PabGora Ne 6.

PaGora Ne 7.

PabGora Ne 8.

Conep:xxanme
HccaenoBanne TMHENHOM IIENHU TOCTOSHHOI'O TOKA

HccnenoBanue uenv nepeMEHHOr0 TOKa Ipu
MOCJIENOBATEILHOM COCIMHEHUN PEAKTUBHBIX
COINPOTUBJICHUN

UccnenoBanue 1ienu NepeMeHHOro ToKa Ipyu napajuieIbHOM
COEIMHEHUHU PEAKTUBHBIX COMPOTUBIICHUI

HCCHGI[OB&HI/IG eI ICPEMEHHOI'O TOKaA C B3aMMHOM
WHAYKTUBHOCTBIO

UccnenoBanne TpéxdazHoi ey Npu COSTUHCHUN
0THO(a3HBIX IEKTPUICCKUX HArpy30K 3BE310M

Uccnenoranue TpéxdazHoit enu npu COeTUHECHUU
0THO(a3HBIX ANEKTPUUYECKUX HATPY30K TPEYTOJbHUKOM

HCCHCI[OB&HI/IC IIpoHcCCOB KOMMYTAllUHU B LCILAX
ITOCTOAHHOI'O TOKa

HccnenoBanue uenen nepuoandecKoro
HECHUHYCOUJAJIBLHOTO TOKA

bubnunorpadudeckuii Crimcok

METOANYECKHUE YKA3ZAHUSA
K BBITIOJTHCHHIO JTAOOPATOPHBIX pabOT MO pa3aeiy
“QJIEKTPUYECKHUE L EIIN”
kypca “OBILIASA DJIEKTPOTEXHUKA”

CocraBurenb Boponaes B.B.
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