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AHAJIU3 HEYPABHOBEWEHHOIO MOCTA
HA ®OTOCONPOTHBJEHHUAX #C-KI

A. K. BOJIBOT, K. H. 1101108, | B_H._THTOB|
(ITpeacTaBaena HayulLIM CEMHHAPOM  (H3HKO-TEXIIMYECKOTO haKyJLTeTd)

MertoJiEl pacuera MOCTOB TTOCTOSIHHOIO TOKa 1noapo0Ho onucansl B[1], [2].

FpadoanaanTuueckuit Meron pacuera HeypaBHOBEIIEHHBIX MOCTOB I0O-
CTOSIHHOI'O TOKa Ha AKTHBHBIX COIIPOTHUBJIEHUAX ONUCaH B [3].

B nacrosime#t cratbe cllesiaHa TOMbITKA pacnpoCTpaHHTh rpadoanalil-
THYECKHH MEeTOJ pacyeTa MOCTOB IOCTOSIHHOIO TOKa /i pacuetra Heypag-
HOBELUEHHBIX MOCTOB Ha otoconportuBjeHusax CC-Kl1.

YKazaHHbIl MOCT Obljl IPUMEHEH aBTOPaMH B (POTO3IEKTPOHHOM nPHOGO-
pe AJst onpefieseHHs] COAepKaHUs Yriepoia B 30/e TelJOBbIX 3JeKTPOCTaH-
i {4].

¥Yriaepoa, siBAsiACb OCHOBHBIM KOMIIOHEHTOM B TOPIOYHX 3JEMEHTax 30-
Jpl, o6ganaer O0JbLIOH MOrJoLlamllell CAOCOOHOCTbIO CBETOBBIX BOJIH BH-
JUMOro JHanasoHa, NO3TOMY YBeJHYeHHe COJAepXKaHUs yriaepoja B mpole
YMEHbUIAeT KOJHYECTBO OTPAKEHHOTO CBETA OT e€e NOBEPXHOCTH.

HcenenoBanns NPOBOAHIMCE HA MPo0ax 304bl, B3ATHIX H2-TOJ KOTJOB
Boicokoro napiaenus Tomckor I'PIC-2, B KoTOpnIX cojlep:KaHMe yriepoja
onpepeasnock Metoaom orxura no 'OCT—6382—52.

- —

Puc. 1. Cxema usmepennss Rye B 3aBHCUHMOCTH OT CO-
JepXaHuA yriaepoaa.
I—ocperdTeapnan Jgamna 6,3 B 0,28 a; 2—uccnenyemasn
npo6a, 3 — dotoconporubaerus ®C-K1; 4 — mukpoammnep-
metp M 252,

Mi3sMeHeHHe OTPAXKEHHOIO CBETOBOrO MOTOKA B 3@BHCUMOCTH OT COAEp-
JKaHHA yriepoja OTCYUTLIBAJOCh IO H3MEHEHHI0 TOKa yepes (hOTOCONPOTHB=
JIeHHe TO cxXeMe, IPHBeAEHHO! Ha pHc. 1.

167



Ananusupyemas npofa pasraaxusaiack u IIOMellangach noj Jdamny 1.
PeayabTaTsl H3MepeHUH 3aBHCHMOCTH TOKAa uepe3 (POTOCONPOTHBJICHHE
0T COJep:KaHusl yrjepoha Ipeacras/jeHpl B Tada. 1.

Tadnuya 1

C % 1 1,4 1,7 22129139 |42]|59] 7 8
[ Mxka 62 6,08 | 59,1 |55,6 |53 |48 |43 |42 |37 ]32,4
R Mou 1,16 1,18 1,22 | 1,29 1,35 1,49| 1,67| 1,72 1,45 2,22

W3 tabn. BuaHO, YTO U3MEHEHHe cCofep¥KaHus yraepoga ot | o 8%
BLI3bIBa€T M3MEHEHHME BeJUYHHB COMPOTHBJEHHS (DOTOCONPOTHBJICHHS Ha
R =1,06 Mowm.

Cxema HcciaeayeMoro MoCTa NpHBeldeHa na puc. 2. [{as onpeaeseHus
xXapakrepa 1IKaJjbl HEYPAaBHOBEIIEHHOIO MOCTa (CUMTAEM, UTO IIKaJla MHKpO-

aMmmepMeTrpa paBHOMepHasi) 1e0OXOAMMO BHIYHCJAUTL 3HAdeHHS Sy U R,

Ro

F
md H — I
Q,’, Q:.;

A

Puc, 2. CxeMa H3MEpPHTENBLHOTO MOCTA.
R\, Rs— oroconpotusiennss PC-K1; Ry, Ry — mieui
MocTa; R — CONPOTHBJIEHHe PaMKH MHKpPOaMOEpMeTpa,
paBHoe 100 oMm; Ro-— BHYTPEHHE® CONPOTHUBJEHHE HCTOUYHH-
Ka nutanus; J-—ucclenyemas ripo6a; 2 — »Ta’ioyuas npo-
6a; JI — ocmerurensHan nmamua.

OTH 3HAUEHHS ONPEAeaAoT NpH rpaduyeckoM MeTofe pacuera IOJOKEHHE
nomwoca P (puc. 3). Haa uHaubosee UyacTo BCTPeYAIOILErocs cayyas pa-
B0TB MOCTa, KOTJa BHYTPEHHee CONPOTHBJEHHe MCTOUHHKA Majdo, Spu R,
HaxoasTes: no dopmyaam [3].

U
SU: Rn R ? (1)
R][R1+R2%R3+R4+Ry( + r——”
Ri 3,
Ra:iei(}?l 'JF RZ) + lié([i%_:_‘ R{;) , (2)
RYTLRz‘I“——]' 3
| R+ R,

rae Sp— UyBCTBHTENBHOCTb MOCTa BOJIH3H MOMeHTa [aBHOBECHS WM TakK
HaspiBaeMad YYBCTBUTEALHOCTE B HYJEBOH TOUKE;
R ,— BcmoMoraTesabHasd BeJAUUHIA,
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B KauecrBe ykasateas OblJ1 HCIOJIB30BaH MUKPOaMnepMerp M 252 kaace
0,5 ¢ BHYTpeHHUM conpoTHBieHHeMm R,=1000 owm.
S, ompeneasercs mMpH YCAOBHH

Rl‘Rasz'R4, (3)
R;;:n'R1, (4)

MOMKHO HCCJAeN0BaTb 3aBHCHMOCTh S OT BeaHuMHB 72, maed R, R,, ecau

OACTaBUTb Bhipaxenue (4) B (1).

PesyabraThl pacdera A/s PAa3NAUHBIX 3HAYCHHUH 7 OpeACTaBJAeHH B Taba. 2.
M3 taba. BHAHO, YTO C YMEHBLIUEHWEM I 4YBCTBHTEJBHOCTL S, yBe-

JUUUBALTCS.

BBeld 0003HauYeHHe

Tadanua 2

n 1 0.5 0.1 0,05 | 0,01

| X 37 47,5 | 62 65 69
Mowm

I, wa 0,009 | 0,190 | 0,930 | 1,90 10

OJHaKO ¢ yMeHbIIEHHEM A YMEHBIIAeTCs CONPOTHBIACHHe maey R, R,
H NOTpebaseMbifi TOK [/, OT HCTOYHHKA NHTAHHS 4Yepe3 YKA3aHHBIE IIJIeYH
yBeauuuBaercs. Ilostomy npu Bei6ope mniaeu R;, Ry HEOGXOAMMO YUHTHI-
BAaTb BEAHYMHY /,, TaK KaK CJIMWIKOM OOJbIIOH TOK BLI30BET CAMOHATPEB
ey, 4YTO MNPHBEJET K HEeCTaOW/JIbHOCTH HANPSXKEHHA B HHAHKATOPHOMH
auaroHate. C yueToM BbIIIEYKa3aHHOTO BeJUYHHA 7 HAMH OHlIa 3ajaHa
paBHas 0,115.

Wcxonuple naHHble 14 pacyera MMeJH CJAeAYIOIHE BEeNHJHHD:

R;=1,16 Mom, R,=1,42 Mowm — conporusaenus PC-Ki,, dC-Kl,
pH conepxkanHu yrJaepopa B npoGax C=1%; R;=0, 133 Mowm, R,=
==0,110 Mowm. HanpaxeHue nutanua U=200 B.

Ornpenenennsie 1o gopmyaam (1) u (2).5,=59 mxa/Mowm, R,=1,218 Mow,
R,-S; =72 mKa onpeiesuan I0J0XKeHHe moawoca P Ha puc. 3.

Bpamas mnoaynpamyio / BOKPYT MHOJIOCa B COOTBETCTBHH € 33JaHHbI-
MH R, B3aTEHIX U3 Ta6.. 1, HAXOAMM COOTBETCTBYIOIIHE BeJIMUYHHHE TOKA Iy.

Touxku xe nepeceuenHs aBGCHHCC CONPOTHB/JAECHHS M OPAMHAT TOKA
SIBASIIOTCA TouKamu kpuso# /,=f(R), HemocpeiCcTBEHHO [PEACTABAAIONIEH
QopMY 1IKaJbH HEeypPaBHOBELIEHHOTO MOCTA.

Ecan 0603HaYuTD yroa HAaKJAOHA MOJYNPAMOH X OCH abCuuce uepes a,
TO 3TOT yroa OyAeT ONpeleNaThCs HCKAIOUHTENLHO UYYBCTBUTEILHOCTHIO
B HYJ/JI€BOH TOUYKE. ‘

tg a=S§,=59 HKa

Mowu

OuyeBHJHO, 4TO o;=0. :
Otraonenne kpuBoft /y=/f(R) oT 3aKOHA NPAMOH JHMHHHM ONpee]seT HaMm
CTelleHb HEPABHOMEDHOCTH UIKAJH.

YpaBHeHHe 151 onpejnenenus [, ¢ YUETOM CTENEHH HEPAaBHOMEPHOCTH
HMeeT BHJ
R

ly=—"—.5, 5
S1ap (5)

rie S, — KpPyTH3HA B HYJeBOH TOuke, R —Tekyliee 3HAUEHHE COMPOTHB-
sennsi ®C-K1,, D — oTHOcuTe/AbHAS CTENEHb HEPABHOMEPHOCTH, pPaBHAS
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OTHOUIEHHIO R . Ilpu conepxannu yraepoga s npote C = 8% uH3MeHeHHE

a ]
conporuienna PC-K1; cocraBuro R=1,06 Mom, D=0,87, /,=33,4 mxa.

Ha puc. 3 mpeacrasaern: /—kpusast [{=7(C), nocrpoennas rpado-
AHAJUTHYECKHM MEeTOAOM 10 JaHHBIM Taba. 1; 2 -— 3KCIepHMEHTAAbHAs
kpusas /y=f(C), nosydueHHas INpu H3MepeHun no cxeme puc. 2. Hccae-

AyeMbple npoln nomeniaaucb nox PC-Kl;, conepxanue yraepoja B 3rta-
A0HHOH HpolGe C ==19% OLIIO MOCTOSHHBIM,

Ig MKQ u 6
.p QO i
704
U =2006b 10
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a 10 } ™ \\\ o
-R N ™ RE
Mom (0 08 06 04 02 O 02 04 |06 08 10 Mom
ly-mok b ykasamene Y 42 80 Cy%
Puc. 3. 3asHcUMOCTb TOKa B yKaszaTele IQ = f(C) mas R.=1000 om.

| — pacuetHas; 2 -— 3KCIepHMEHTaJbHast; 3 -— HampsiKeHHe B MHIUKATOPHO
JHaroHasne s R}. ==150 kom.

Pasnuna /,—pacueTHOH W 3KCIePUMEHTAJIbHOR KPUBOHA BO BCEX TOY-
Kax IIkajibl Ovlia He Gostee 0,5 Mka; 3—3KCnepHMeHTa/ bHAS KpPHBAas 3a-
BHCHMOCTH HaNpPSiXKeHHs B MHIHKATODHOH AuarcHaje OT COAEPKAHUS yIae-
pozla, MoJyyeHHAst U3MePeHHEeM BOJIbTMETPOM C BXOJHBIM CONPOTHBJICHHEM
R:=150 xom na uxane 30 B.

Ins Toro uto6nl NMpy 3a/aHubiX Ro U Ry, NOJYYHTHL OT JAHHOH MOCTO-
BOH cXeMbl HauOOJIbIIYI0 YYBCTBHTEALHOCTh, JABA MEHBIIHX CONPOTHBJ/ICHHS
HYZKHO BKJIIOYUTL B OJHY BeTBb MOCTQ, a ABa GOJbIIUX — B APYryw {3].

Pacyer BeJIMUHHBI TOKA [IpH pa3fajiaHce MOCTA OJAMHAKOBBEIM COXEpKa-
HHEM YTJepPOoJd, HO Pa3HOM pacloJOKeHHH AuaroHajiell NHTAaHMS W yKa3are-
Jist MOKa3aJ, YTO YYBCTBHTEJNbHOCTH [IJIsT BADHAHTA CXeMbl MOCTa, NpHBE/EH-
HOH Ha puc. 2, BhIlle.

Takum 006pasoM, U3 NpHBeJEHHLIX HCCJAEJOBAHUN BHJIHO, 4TO H3MepH-
TeJbHLIE MOCTbl Ha (POTOCOHPOTHBJIEHHSAX, LUMPOKO NpPHMeHsieMble MPH 3JeK-
TPHYECKHX H3MEPEHHAX HesJIeKTPHMYECKHX BeJHUYHH, XOpPOWO TIOAJAKTCs
pacyeTy CyHIeCTBYIOIUMMH MeTOJaMH paciyeTa MOCTOB IOCTOSHHOIO TOKA Hi
AKTHBHBIX CONPOTHBJIEHHSX.

B Tex cayyasx, Korja nepsocTeneHHoe 3HaUYeHHE HMEIOT Bec, raGapHTh,
KOMMAKTHOCTb ()OTO3/JIEKTPOHHOIO H3MEPHUTEJNBHOT0 YCTPOHCTBA, B HHAHKA-
TOPHYIO AMaroHa/Jb MOCTA MOXKHO BKJIIOYATb HEHNOCPEJICTBEHHO MHKDO-
aMmnepmerp.
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