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PacueTHas yacTe 1a6OpaTOpPHOro 3aHATHS COCTOMT B ONPEAENEHUH 3aBHCHMOCTH
P=P(I), rae P - anexrpuyeckas Harpyska, onpenensemas o tdopmyne P= Ux I, a taxxke
paGoue#i xapakrepuctuku M=n(I), rae n - KIIJ{ ¢oromonys, onpenenseMsl 1o
Gopmye:

n=P/P; ; (P - cBetoBas MowmHOCTD), %)

Hns onpenenenus CBETOBOH MOIIHOCTH HEOGXOAHMO 3a/aThCH MAaKCHMAJbHBIM
3Hayenuem KI1JI poromonyns.

Tak kak makcumansHoe KIIJI COOTBETCTBYET MaKCHMAlbHOI JNEKTPHUYECKOMH
Harpyske P, To, sHas n™ u P™ mo dopmyne (5), MoxHO ompemenuts CBETOBYIO
MOWHOCTE Pc, k0TOpas B pesyibTate npoBeseHHs dKcnepuMenTa npu d=noct., TaKike
6yIeT NOCTOsAHHAs.

BosbT-amnepnas xapakrepucTyka, MOMy4eHHAas VI HECKOIBKHX IHUCKPETHO
TMPHHATBIX 3HA4YEHUA D, NO3BONSET ONPEAEIHTL XaPAKTEPUCTHKY KOPOTKOTO 3aMBIKAHHS
¢oromonyns I=1(®P) 1 xapakTepUCTHKY X0I0CTOrO X042 Usxx=Uy(D). '

Jns onpeneneHns Harpy304HON XapaKTEpPHCTHKH U=U(®) (I=noct.) nocratoyso ¢
BOJILT-aMIIEPHOM XapakTEepUCTHKH CHATH 3Ha4eHHs U u @ 1pH NOCTOSHHOM 3aJaHHOM
3Ha4YCHUH |. /

Perynuposounas xapaktepucruka ®=d(I) (U=nocr.) OMpENEIISETCA [yTEM
Gukcauuu Ha BONBT-aMIEPHON XapakTepUCTHKe 3HAaueHuid O u I MpH 3aJaHHOM MOC-
TOSHHOM 3HadeHuu U.

Taxum 06pasom, BONLT-amMNepHas XapaKTEPUCTHKA IO3BONISET PACHETHBIM ny-Tem
ONpEeJIeSUTE OCHOBHBIE JHEPreTHECKHE XaPAaKTEPUCTHKH (OTOMOIYJA U AAThb OLIEHKY
OCHOBHBIX apaMeTpoB GOTOMOIYIS.

Hcrionb3ys nony4eHHyIo SKCIIEpHMEHTANBHO BOJBT-aMIIEPHYIO XapaKTepUCTHKY U
QHAJINTHYIECKOE €€ BBIPAKEHHE (3), MOXKHO ONpENENTHTh BXOAAIIME B Hee KOd(dHLIHeH-
™ol A ¥ R u, TakuM o0pazom ,  JUIS KOHKPETHOrO (OTOMOZYAS TMOMYYHTH

QHATUTHYECKOE NPEACTABICHHE XapaKTEPUCTHKH.

1. IOCTAHOBKA 3AJJAYH

OcHoOBHblE  nmapamMeTpbl  (POTOIEKTPHYECKOrO npeobpaszosarens  (DIIT)
(MOLIHOCTB, HANpSXKEHHE W TOK) AOCTHrAKOTCA N0CTI€A0BATENbHO-NAPALIENBHBIM
BKJIIOYEHHEM  (POTOIIEMEHTOB (D) COrNIACHO MaTPHUHOMY nbuuuuny. Tak, Hanpumep,
A1 yBETHYEHUS HAanpsxeHus O3 BIIOYAIOTCA NIOCNEAOBATENBHO, 1A YBEIHYEHHS TOKA
- NapajIeNnbHo.

BonbT-amnepras xapaxrepuctika ®3I1 - 310 GyHKUHOHAIbHAs 3aBHCHMOCTb
MEXIy HanpsikenneM U Ha s/ieKTpuueckoil Harpyske P u Tokom L, noTpebNseMbIM 3TOMH
Harpy3ko#, T.e. 3aBucuMocTh I=I(U) npu NOCTOSHHOM CBETOBOM notoke O U
Temnepatype T. Dto oOCHOBHaA 3HepreTHueckas XapaKTepUCTHKA, [O3BOJAIOLIAs
onmpenenate paGodyio xapaktepuctky .=n(P), a TaKke ONTHMAILHYIO  30HY
JIEKTPHHECKOH HAarpy3kH No KpHTepHio MakcumansHoro KITJT, T.e. T=max.

B o0wem ciyuae npu nepeMeHHOM CBETOBOM MOTOKe @, 3aBHCALLIEM OT MHOIHX
OOBEKTHBHBIX ()AaKTOPOB, BONLT-AMIIEPHYIO XapakTepHCTHKY NpPH NOCTOAHHON Temmepa-
Type T npeacTaBnfior GpyHKUHOHANBLHON 3aBUCHMOCTBIO ABYX mepemenHbix J =J(U,®),
rae U - HenpepeIBHO H3MeHsIOWmtics apryment, a @ - ZIMCKPETHO 3a/1aBaeMBbIii napamerp.

I'paduueckuii Bua 310 XapaKTEPHCTHKH NPEACTABJICH Ha puc.].

Puc.1
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5. PaGora B 1aGopaTopun
5.1. DKkcnepHMEeHTaNbHasA YacThb.

5.1.1.Cobpatk cxeMy npoBeIeHHs IKCNEPHMEHTOB pHC.4.
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o> ©)

Puc.4

5.1.2. YCTaHOBUTB OCBEICHHOCTb (POTOMOAYNA, COOTBETCTBYIOLIYIO 3HaueHHaM Uy H
Ik3, paccUMTaHHBIE B JOMALIHEHN M0ArOTOBKE.

5.1.3. [IpoBeCTH 3KCMEPUMEHT JUISl ITOH OCBEILEHHOCTH C LEIBIO ONpEAEIEHHS BONBT-
amrepHOH XapaKTEPUCTUKH.

5.1.4. TlpoBecTH 3KCNEPUMEHTH! Ul 4-X 3HAYCHHH OCBELUEHHOCTH, YMEHBLIEHHOH No
CpaBHEHHIO ¢ nepBoHa4yansHOH Ha 10, 20, 30, 40%. IIpeacraButh CHATBIE XapakTe-
PHCTHKH B TaONH4YHOH M rpaduueckoii hopmax.

5.2. PacyeTHas 4yactb.

5.2.1. OnpenenuTs XapakTepHCTHKH: Ix= f(D); U= f(@); U = U(®), D= d(])

5.2.2. HccnenoBathb NoMy4YeHHbIE XapaKTEPUCTHKH.

5.2.3. CpaBHHTH pacCUHTAHHYIO B HOMAlLUHEH MOArOTOBKE BOJLT-AMIEPHYIO Xapak-
TEPUCTHKY C MOJYYEHHOH 3KCIEPHMEHTAIBHOH A1 MaKCHMAaJbHOTO 3HAYEHHS OCBE-
LIEHHOCTH. JlaTh OLIEHKY U aHANU3 CPaBHEHHUS.

5.2.4. CocTaBHUTh HHAWBUAYAIBHBIH OTYET MO paboTe, BKIIOYAIOLINHM JOMALUHIOW MO~
rOTOBKY, paboTy B 1a00paTOpHH H pe3y/bTaThl 00pabOTKH W aHAIH3a 10J1yYEHHBIX

JaHHBIX. .
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VTBepxneHO yueGHbIM ynipasnesnem MOU
HoaroTosneno Ha xadeape HETPATULIMOHHBIX H BO30GHOBISAEMBIX HCTOYHHKOB 3HEpruu

Buccapuonos B.H., Marsuenko HHU. Hccnenosanue BOJIbT-aMNEPHOH XapaKTEePHCTHKH
doroanexrpuueckoro npeo6pasosatens IHepruu: JlaGoparopuas paGora Nel no «xypey
“IlpoexTuposanue u skcmutyarauns C3C u BAC” — M.: Msg-80o MOH, 1999 -8 ¢.

B naGoparopro#i paboTe MPHBOMITCH SKCIIEPUMEHTANBHEIA METOR ONMpENENEHHS BOJbT-
aMIEPHON XapaKTepHCTHKH (oTOINEKTpHYeCKOro npeobpasoparens. aH aHaiu3 pesynsTaTos
U3MEpEHHs 1 onpezieNneHue paboyeit 30HbI N0 KPUTEPHIO MAKCHMYMa BbIPAGOTKH SHEPTHH,

B conepxanue paGOThI BXONMT aHANMTHYECKHI pacuer XapaKTEPHCTHKH M  e€
OKCMEPHMEHTANLHOE  MONYHEHHE, COMOCTABIEHHE DESYIBTATOB pacueTa M  (PH3HUECKOro
3KCTIEPHMEHTA.
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JIeKLMH no kypcy.

4. JOMAIIHSISA NIOAIOTOBKA

4.1. U3yuHTh COOTBETCTBYIOLUHE [JIaBbl PEKOMEHlYeMO#i JIUTEpaTypsl W MaTepUalbl

4.2. Micnosib3ysl THNOBYIO BHELUHIOIO XapaKTEPHCTHKY (puc.3) kpemuueBoro ¢ortoane-

MeHTa pasmepamu 1,3x0,9 cM? u YAENbHBIM BHYTPEHHHUM CONPOTHUBIIEHHEM

L/-R,=4 Omxcm? copmMupoBaTh GOTOMOAYINB C NIAPaMETPaMH, IPHBEAEHHBIMHU B TG, 1.
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Puc. 3
Tabnuua 1
Bapuaunt 1 2 3 4 5 6
U, B 13,2 14,3 15,4 16.5 18,7 19,8
Iks, A 2,1 24 2,7 3,0 33 3,6
$R"5, omxcm? 4 39 3,8 3,7 3,6 35
A 3 2,5 2 1,5 1,0 1,0

Onpenenuts miowans GoroMomyns npu K3=0,95.

4.3. Mcronb3yss aHaNWTHYECKOE OMHCAHME BOJIbT-aMIIEPHOH  XapaKTEPHCTHKH pac-

CUHTAaTb €€ 1A CPOPMHPOBAHHOrO (OTOMOMYNA, MPHHAB : A=2; e=1,6x10" Ku;
K=1,38x10"% [Ix/K; T=300K.

Mony4enHyto xapakTepucTHKy NpeaCTaBUTL B TAGIHUHON U rpaduueckoii hopmax.

4.4. Paccuutath paGouyio XapaKTePHCTHKY, MPHHAB MaKCHMAJIbHOE 3HAuYEHHE
1=15% 1 ®=1000 Br/m>.
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AHanM3upys (U3MYECKHHl TPOLECC, NPOHCXOAAWHH B ¢orosnemente npu
O0JTy4EHHH €ro CBETOBBIM TIOTOKOM, MaTeMaTH4ECKYI0 Mozeb D3 MOXKHO NPEACTaBHTE
OKBUBAICHTHOH 3JIEKTPHUYECKOH cXemoii (pHc.2), B KOTOpOiH MCTOYHHK TOKa paboTraer Ha
TapaenbHo BIIIIOMEHHbIE nHox VD u pesucropsi R, u Ry, rae R, pasen BHYTPEHHEMY

conpotusieHHio O u R, - CONPOTHBIIEHHIO HArPY3KH.

R

-ﬁ
Iy

VD

E } U R,
I Un
I
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CornacHo TeopeTHYeCKHM NPEMIOCHUIKAM H NPaKTHYECKHM HCCIIEI0BaHHAM, MPH
TIOCTOSHHOM 3Ha4eHHH © PoTOTOK lo, PaBHBII CyMMe TOKOB MPOTEKAEMBIX yepe3s gHox I
H Harpysky I ABNsieTCs BEHYHUHOMN MOCTOAHHOM,T. €.

Io=I(U) + I(U,, ) = nocr. (1)

CrenosarensHo, Ha X0M0CTOM XOy,K0rAa I=0, I4=1(Uy), a B pexxume kopoTkoro
3ameikanus, korga U=0, I4=I, T.x. npu U=0 ToK, TIPOTEKAOIHHA Yepe3 THO PaBeH HYJIO,
COIJIaCHO BOJILT-aMIIEPHOMH XapakTepUCTHKH auoaa L= [(U,).

B 3aBucumoctn or Hanpsmkenus U, pasHoro U,=I(R,+R,), xapaktepucTuky
AHMOa C NOCTATOYHOM Il NpPAKTHYECKHUX PACUETOB TOYHOCTBIO MOYKHO NpeACTaBUTh
ClIeyIOLIEH aHATHTHYECKOH 3aBHCHMOCTBIO

L=l [exp(aU/A)-1], )
rae I-HanGonbluee 3HaUEHHE OGPATHOTO TOKA AHOAA; A - Ge3pa3MepHBIil IMIHPHYECKHUii

KOIQDHULUMEHT, HIMEHSIOWMIHCS A KPEMHHEBOrO ¢oroanementa B mpenenax or

4

CAMHHLGI [0 TPEX B 3aBHCHMOCTH OT MPHMEHAEMOH TEXHOJNOTHH MPOH3BOACTBA
dorosnemenTtos; a= e/kT (e - 3apsa NEKTPOHA, K - IOCTOAHHAS Bonbumana, T - Temme-
patypa).
Honcrasnss (2) B (1), noay4nM aHanMTHYECKOE BbIPAXKEHHE BOJIbT-aMIMEPHOMH
XapaKTEPUCTHKH:
=14 -1, [exp(aU/A) - 1]. A3)
CornacHo puc.2
U=U,-Ir,. 4
CrnenoBatenbHO, ISl aHATHTHYECKOTO NPEACTABNEHHS BOBT-aMIEPHOH XapakTe-
PHCTHKH HEOGXOLMMO ONpEeNeNnTh BXOAAIIHE B 3aBUCUMOCTH (3) 1 (4) ko3 dunment A
¥ BHYTPEHHEE CONpPOTHBIIEHHE Ry, DTH k03pPUUHMEHTHI OnpenensioTcs KcnepuMeHTa-

JIBHO CHATHEM BOIIBT-aMﬂepHOﬁ XapaKTCpHCTHKH.

2. lIEJIb ITPOBEAEHUS JIABOPATOPHOM PABOTHI
Lensio naGopaTopHo#i paGoTEI ABNSETCS OKCIEPHMEHTANBHOE  ONpENENEHHE
BOJIbT-aMIIEPHOH XapaKTEPHCTHKH (OTOMOAYAS B 3aBHCHMOCTH OT CBETOBOTO MOTOKA M
BE/IMYHHbI HATPY3KH H € HCCIe[OBaHHE NI OnpeeneHus kodpouuuentoB A u R,,

ONTHMAIBHOH JMEKTPUYECKOH HAarpy3kH Mo kputepuio N=n(P)=max.

3. [TPOBEAEHUE PABOTBI

IpuHnunuaILHas SNEKTPHYECKas CXeMa YCTAHOBKH JUIS IIPOBEICHHS SCIIEpHMEH-
TOB mpencraBiieHa Ha puc.3. IIpH NpoBenEHHH 3KCNEPUMEHTOB CBETOBOH MOTOK @
H3MEHSAETCA AHCKPETHO IMyTEM U3MEHEHHS PaCCTOSAHHS OT HCTOYHHKA CBETOBOTO IOTOKA
no doromonyns. Harpyska MOXET H3MEHATHCS OT KOPOTKOTO 3aMBIKAHHS R =0) no
xostocroro xoaa (Ry=«).

Pe3ynbTatoM npoBeneHHs SKCTIEPHMEHTOB ABIAETCS CEMEHCTBO BONBT-aMIIEPHBIX
xapakrepucTuk I=I(U) ans 1uckpeTHO 3a1aHHOrO YHCITa 3HAYEHU CBETOBOTO MOTOKA.

Anst nosyuenns Gonee NOCTOBEPHBIX XapaKTEPHCTHK SKCTIEPHMEHT MPOBONHTCA

TIpH TIOCTOAHHOM 3Ha4eHHH @ u3menenHeM R or Hyna 1o R=c« u ot R;=oc 10 R,=0.




