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KOMMYTUPYIOLUKHE CBOMUCTBA YIOJIbHBIX HIETOK
B MAILIMHAX MOCTOAHHOIO TOKA MAJIOM MOILHOCTH

A, H. CKOPOCIIEWIKHUH, 3. K. JIAMM, JI. 4. 3HHHEP

(TTpeacTtasiena waydlpiM CEMHHAPOM Kadeap 3MeKTPHUYECKHX MallHH MW OOUleH 3.71eK-
TPOTEXHHKH )

Bonpoc 0 koMMyTHpPYIOULleH CIOCOGHOCTH  YrOJbHBIX 1LETOK SBSIETCS
OJAHHM M3 LEHTPAJbHBIX B TEOPHH H NPAKTHKe KOMMYTAIlHH, HO, HECMOTPS
Ha 3HAUHTENbHOE KOJHYeCTBO ONny6aMKoBaHHBIX pabor [1—5], ocraerc:
oTKpbITeIM. [IpoBeaenHble HaMu HecaeTOBAHHST IMO3BOJHIH OTMETHTL HEKO-
TOpbie OCOOEHHOCTH NPOSIBJACHHST KOMMYTHPYIOIIHX CBOHCTB VIOJbHBIX Lie-
TOK NpPH 3aBEPUIEHHH KOMMYTAIIHOHHOTO LHKJAAa B MAaUIHHAX C OTHOCHTCJBHO
1e00oNLIION PEAKTHBHOM 3. 1. C. KOMMYTAIUH.

DKCnepHMenTLl NPOBOJIIINCE Ha yCTaHOBKe, noapobHo onucakHoil B [6].

L n ur

Puc. 1

Konnektop K (puc. 1), nBe NpPOTHBONOJOMNKHBIE TMJAACTHHL KOTOPOID
3aMKHYTBI, IPHBOJAHTCH BO BpallleHHe JBUraTeseMm TOCTOAHHOro Toka /.
B reuenne spement, xorga obe paboune Jamenn 3aMKHYTHI LIETKAMH, Yepe3
ofpa3oBaBulylocst LeMb TNPONYCKAaeTcs HMHOYJIbC TOK4d OT CIELKAJbHOI
nMnyabcHod yeranoski HY. Tlockonbky HY umeer Gousbluoe W H3MeHSIO-
leecs BO BPEMEHH BLIXOJAHOE CONPOTHBJEHUE, UMNYJAbC Ha K nogaercs yepes
HEMNYyJAbcHBIA Tpanchopmarop HT. Dbiiu NpHHATEL BCE Mepbl AJAS yMerb-
LIE€HHST HHAYKTHBHOCTH PacCesHHss BTOPUUHON obmorku HT.

B nenp HleTok BXJiouaJjack CTYNEHYaTo peryJadpyemas JHHeHHass HH-
JAYKTHBHOCTb L. B MOMeHT 3anycka A paGoule JaMead UMEOT HameKHBIM
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KOHTAKT CO HIE€TKaMH, AJHTEJLHOCTL K€ HMIIYJIbCOB YCTAHABJAHBAJAACh TaKOl'II,
HTO IIpH BbBIXOAE JaMeJdH H3-NOA ILETKH 1 paspbiBaJcda HeKOTOprﬁ TOK, Be-
JHYHHA KOTOPOro MoOrJAa peryJaHposaTbcsi Bo3ddeiictsuem Ha HAY. Illerka 2
Hpe, 4eM IIeTKa 1, [MO3TOMY I€lb BCeraa paspbiBaJjachb NOCHEIHEH. KOH-
TAKT IPOTHBONOJIO2KHOM Ja-
MeJil CO HLeTKOIl 2 MOMXKHO,
He BHOCA  CyIHIeCTBEHHBIX
HOrpCLIHOCTEH B JdajbHel- 1
1€  pacCyxaeHud, pac-

o
CMarpHBaTh Kak JAOMNOJAHH- ~ Wy
TeJbHOE HOCTOAHHOC co- N
Al S
nporusiaenue uemi. [lepe- y N
KJaouareib fi CaymuT 4 tot

H3MEeHeHH NOJISAPHOCTIH
merkn 1. Kpusbsle Hanpa- 0
Kenus Mmexay paboueit ja-
MeaIbI0 1 ILIeTKOH H TOKAa
uenH HabawoAanHchb i Ha
sKpane AByXJayueBoro oc- S
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Ha puc. 2. =1 I

Kpugppie Toxa u nanps-

HKenHst MOXKHO pas3filTb Ha Puc. 2

3 RpeMeHHDLIX yyacTka. Ha yuacTke a6 TOK ITaBHO YMEHbLIAETCS, MOCKOJAbKY
YMEHbIlAeTCa MJOWAAb KOHTAKTHPOBAHUS JaMeaH CO UIeTKOH H MepexoaHoe
CONMPOTIHBJEHIIC YBEJIIUHBAETC B COOTBETCTBUH C BOJbTAMIIEPHOH XapakTe-
PHCTHKOIl KOHTaKTa. HakaoH KPpUBO# TOKa MPH 3TOM 34BHCHT OT BHAA BOJIbLT-
AMIEPUOH XAPaKTeP:ICTHKH, 8 TAKKe OT YuaCTKa 3TOH XapaKTePHCTHKH, COOT-
BCTCTBYIOHIETO VUACTKY ab KPHBOH TOKA.

B nanHom ciyuae naTepec mpeacTanideT yuacTok 68 paccMaTpHBaeMbIX
kpusbix. lllerka 34 ppems, pasHoe npuMmepHo 5—10% or nepnoma KOHTak-
THPOBAHNS JaMeaH CO HIETKOI, yCIeBaeT CKOMMYTHPOBATb BecbMa O0JbIIOA

tok. IlepexonHoe ‘naaeHue uHanpi-

: KEHHsT MeXKAY JaMeabld H LICTKOMH

| 3 3 5TO BPEMsi HAMHOrO GOJIbLIe MOY-

YyaeMoro H3 ROJIbT-aMIIEPHOIl Xapak-

TePHCTHKH KOHTAKTa IipH TexX ¥XKe

2 MJOTHOCTAX TOKa. Ecanm NmOoCTpoHTH

BO.IbTAMIICPHYIO  XapaKTePHCTUKY

KOHTaKTa (pHC. 3) MO NpHBeAEH-

{ HbIM Bbllle OCUWAJOrpaMMaM, ToO

Ha yuactke 2—3 ona 6yjaeT uUMeThb

PE3KHI NOMLbeM, COOTBETCTBYIOILHU
y4acTKy 68 Ha pHuc. 2.

Puc. 3 Xapakrepucruka, NnpeacraB/icH-

) Hasi Ha pHC. 3, He OTpakaeT KOpell-

LLIC CBOHCTBA CKOJIb3MIErc KOHTAKTa. ¥BeJIHUCHHe HaNpsiKeHHs Ha oderaio-

uieM Kpac WeTKH MOKHO OOBACHHTb MOCTENEeHHbIM paccaabseHnenM KOHTaKT-

HOro JaB/CLHS Y Kpaen UIEeTKH.

Ha puc. 4 (ciesa) noxkasaHbl 3aBHCMMOCTH Toka [, , CKOMMYTHPOBaH-
HOrO LLETKOIT 38 CYeT VBeJHUeHHs HaNpsiKeHUs1 Ha cOerarolleM Kpae, OT HH-
AYKTHBHOCTH LemH AJs WEeTOK o0eHX NOoJspHOCTell U Tpu pasJaHuHBbIX CKO-
POCTSX BpaLLeHHsT KOJJIEKTopa.

Brauaae unnykTHBHOCTD BTOpHUHOI 06MOTKH AT L. 6biia HensBecTHa,
MG3TOMY CTPOMJIHCh KPHBLIE
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rie L, —cyMMaphasi HHIYKTHUBHOCTL I1eITH,
L -—peryanpyemas HHAYKTHBHOCTH (puc. 1).
3asucumocru L =f(1/l, ) npamoaunneiinsie (puc. 4 — cnpasa). I1pogoaxas
3TH IIpsIMble J10 NlepeceueHHs ¢ OCbI0 OPAHHAT, MOXHO ONPEeNeJSHTb WHIYK-
THBHOCTB L, 1 NpPeICTaBUTL NMOJYUYEHHBIE 3aBHCHMOCTH B ocax L, 1 1,
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Pue. 4

Kpusple L, =f(/, ) umelotr rumep6oauuecknii BHA, 11 1158 Toka /,
CNIPABELIHBO

L./, = C = const. (h

Beamrinna 3TOfl KOHCTAHTBI XapaKTepH3yeT KOMMYTHPYIOULYIO CIocol-
HOCTb LUETOUHOrO KONTAKTa IpH 3aBepUIeHHH KOMMYyTauuh..l,/, uMeer
pPasMepHOCTb MOTOKOCIUEIIEHHS (8-CeK).

Ecnu rpaduueckn onpenedHTb IVOMIaAb 3alUTPHXOBAHHOIO yyacTka
NOJ KPHBOI Najenis HaupsixkeHds (puc. 2), TO Bcerma HMMeeM C I0CTaToOu-
HOH TOYHOCTbLIO

K

VQu—a)dt=1.1, )

to

Ecan cunrath, uTo NpH 3aBepUIEHHH KOMMYTALHH NMPH GLICTPOM H3MEHEHH
TOKa TepeMeHHas COCTaB.JIfollas NePeXoJHOr0 HanpsKeHHs paBHa 3. 1. C.
CaMOHHAYKIIIH KOMMYTHPYEMOH 1leMH, TO BBIPaKeHHe (2) coraacyercs ¢ TeM
OYEBIIAHLIM BBLIBOLOM H3 TEOPHM 3JEKTPHUECKHX lemell, uTO cymMMaphoe
H3MEHEHHEe ITOTOKOCLENJIEHHST HHAYKTHBHOIO Y4acTKa Ileld 3a onpejesne-
HLLI ITPOMEKYTOK BPeMEHH PABHO HHTErpasy HampsiKeHHs Ha 3TOM yyacTke
32 TOT e NMPOMEKYTOK BpeMeHH. [Ipn 3TOM TnocTOsiHHAA COCTABJASIOLAN
nepexoAHOro HampspkeHuss, pasHas Uy (puC. 2), COBMECTHO ¢ MafeHHeM
Hanpsi2keHlss Ha aKTHBHOM CONPOTHBJICHHH II€NH YpaBHOBEIUHBAET 3. 1.C.
RTOpHUHON 06MOTKH Tpancdopnmaropa L.

Ha yuacTke 62 KpHBLIX pHC. 2 JaMenb y»Ke He HMeeT MeXaHHUecKoro
KOHTaKTa CO lIeTKOoll.

Taxuy 06pasonM, yu4acTOK g2 Onpene’asieT TOK pas3pblBa KOMMYTHPYeMOIl
uenu [/, . Ecau cuaTaTh, YTO HHTEHCHBHOCT: HCKDEHHs NPONOPUHOHAJBHA
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BeJHYMHE SHEPrUH, pPacceHBaeMol 3JeKTPHUECKOfl Ayrofi NpuH MNOCTOAHHOH

yacrtoTe CJaeAOBaAHUA paspaioB, TO AJa4A MOCTOSIHHOH YUHTEHCHBHOCTH HCKpe-
HHST HMEEM

L, 13

= (C, == const.
2 1

Her nuxakux ocuopaHuit cuurartb, 4To C; 3aBHUCHT OT MAapKH LIETKH.
U3 Boipaxenus (1) ciemyer, uro npu 60JbIIHX 3HAueHHsIX L, [« ==0,

Iy~ 1, W 15 NCCTOSHHOK HHTEHCHBHOCTH MCKPEHH MOXKHO NOJNYYHTb 3a-
BHCHMOCTD

L, 12

~—?§—° = C, = const.

Opnako C: He OTpaxkaeT KOMMYTHPVIOUIHX CBOHCTB I{ETOYHOIO KOHTAKTa
IpH 3aBEpUICHHH KOMMYTALHH, TAK KaK 3TH CBOHCTBA B JAHHOM cCjyuyae He
npossasiorcs. C/ae1oBaTelbHO, TPH  OLEHKE KOMMYTHPYIOLWIHX CBOHCTB
[1ETOUHOro KOHTAKTA IpH 3aBepLIEHHH KOMMYTalLHH CJAeAyeT pa3TpaHuHYH-
BaTb TOKH [, 0 [, t

3

ITocKosabKy BeJIHUHHA S (AU—Uy)dt ywveHnpruaercss 0npu yBEJIHYEHHH

£
CKOPOCTH BpAalleHIlst KOJJIEeKTopa, TO BelHuHHa L, [, Takxe JoJKHA YMEHH-
uathest. DTO I0J0XKeHHe COBep-
LIEHHO YeTKO NOATBepXkKaaercs

onsitoMm. Kpuswie 3, 4 (puc. 4) T k

SLIJIK TOJAYUeHBl MPH CKOPOCTH 06 |—

ppattenuss 1000 o6/muH, KpH- \

poie 1, 2 npu 2000 o6/mun. M3 05 \

CPaBHeHHsl KDHBBIX BHJHO, YTO .,

KOMMYTHDYIOILLHE CBOMICTBA Ha '

cOeraiolieM Kpae HEeCKOJAbKO Jyu- 03 \

e s KaTOJHO-MOJAPH30BAH- ' \

HBIX IIETOK M yMeHbIatoTes A4 02

LIETOK 00eHX MNOJsipHOCTEH ¢ po- ' ) L

CTOM CKOPOCTH Bpall€HHS. 61 K
Ha puc, 5 npeacrasaena Oi o&

9KCIEPHMEHTAAbHO TNOJYUYEeHHAs PIUH

saBucumocte [, =[(n) npu 1000 2000 3000

L, =40 MrrH==const nas uie- Puc. 5

Tk II-74 anoxmHoll mosAp-

HOCTH, H3 KOTOpOH BHAHO, uto L./« NpaKTHUECKH 0GpATHO MPONOPIHOHANb-
Ha CKOPOCTI Bpalleuus. DKCIEPHMEHTH IOKa3ajH, YTO B OXHHAKOBLIX yc-
JoBugax BenmuuHa L, [ aas mwerok mapku 3T-4 u AT-74 oTanuaercs Mago
U TIPUMEePHO B IIOJITOpA Pa3a MeHblie y 11eToK Mapku MI-4.

BbiBopan

l. KommyTtHpyiouse cBOHCTBA YrOJbHBIX HIETOK TPOSABAAIOT cebs
ABOSIKIIM o0pa3oM. B Teuenne coOCTBEHHO NepHOAA KOMMYTAIHH KOMMY-
THPYIOULEe BO3ACHCTBHE LIETKII ONPEAEJSIETCS ee BOJIBT-aMIeploll Xapak-
TEPHCTHKOH. [IpH 3aBeplleHHH KOMMYTAUIIH KOMMYTHPYIOUIAS CHOCOGHOCTD
LETKH OMNPENe/eTCst TeM NONMOJHHTEIbHBIM HAlpPsKEHHeM, KOTOpOoe IeTKa
BBOAHUT B KOMMYTHPYEMbIH KOHTYD 3a CYeT IIOCTENEHHOro pacciaabeHud
KOHTaKTa.

2. KoMMyTHPYIOILYIO CIOCOOHOCTDL MIeTKH NPH 3aBepILIeHHH KOMMYTaLHil
MOZKHO OLleHHBaTb peauuuHoln C =L, / .
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3. ,HJIH MOCTOSTHHOII HHTEHCHBHOCTH HCKDEHHA HNpPH NMOCTOSIHHOH 1acTo-
]

L.1
Te CJeJOBaHlUs Pa3pAlOB HMEET MECTO 3aKOHOMEPHOCTb —”2—” = const.

4. Beanuuna L . [, npaktiuecky o6paTHO NPOMOPHIIOHAIbHA CKOPOCTH
BpallleHHsT KOJIJIEKTODA.
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