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METOIAUKA PACYETA NMOKA3ATEJIEX NOJTOBEYHOCTH
BUTKOBO¥ H30JIALUUN OBMOTOK HU3KOBOJIbTHbLIX
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A, T1. MATSJIUC, 10. I1. TIOXOJIKOB, 2. K. CTPE/JbBHULIKNIN

(YlpeacTaB/ieHa HayuHBIM CeMrHApOM KadelIphl 3/EKTPOU3ONAUHOHHOMN
H KabeJbHOR TEXHHKH)

OpHOi1 U3 OCHOBHBIX 3a/1a4 TEOPHH H NPAKTHKH HAJEXKHOCTH 3JIeKTpilye-
CKUX MalllMH §BJSETCH CO3[aHUe METOJ0B pacyeTa BePOATHOCTH HX GezoT-
Kas3Ho#t paGorel. IlpaBujbHBIE, OTpaxawuHe TEHCTBATENBHOCTh MaTeMaTH-
1eCKHe MOJEJH MOrVT ObiTh IOJIYUEHbI JIHIIb C YUeTOM (PH3UKH SIBACHHUA OT-
xa3a. KonyuecTBenHOe COOTBETCTBHE Pe3yAbTATOB pacueTa JeHCTBHTEAbHDLIM
onpejeasieTcst HCXCAHLIMH NMPeNNIOCHJIKAMY, YUHTHIBAEMBIMHU [I€PEMEHHEIME A
HX B3aMMOCBSI3SIMH.

HaxonneHHBI 5KCIEpHMEHTAMAbHEIN MaTepHas IOKa3khBaer, 4To onpeie-
JeHHe NPEeJOTKA3HOTO COCTOSHUS U3O/AIUH [0 H3MEHEHHIO CBOHCTB H30sIHH,
o61HuX 1A Bcero o6beMa, NpakTHUeCKE HeBO3MOXHO. ConpoTHBJACHHE, TaH-
reHC yIvia JTUSJEKTPHUECKHX NOTePb H Jae NPOOMBHOE HATIpsiKeHue usMe-
HAOTCH ¢1abo, a 3aTeM HacTynmaeT OTKa3. 3TO MPHBOAUT K MbICJIH, UTO (PH-
YHHOH OTKa3a fBJFeTCd pe3koe [0 BeJHYMHe H BO BPEeMEHH H3MEHeHmne
CBOHCTB B OTPaHHUYEHHOM O0beMe.

VsyueHne BIMSIHHA TEXHOJOTHUYECKOTO MpoLecca H3rOTOB/IEHHA 0GMOTOK
Ha cBoiicTBa usonsuuu [1, 2] u npollecca cTapenHs, cpaBHeHHe [POYHOCTH
HENOBpeKAEHHON H30JMALKH C YyDPOBHeM BO3JACHCTBYIOUIHX B 3KCIIyaTaluy
HalpsiKeHHH TI03BOJIMJKU YCTAHOBHTb, UTO (DH3MUECKOH NPHUHHOH MpobHos
H30JISIHHK HU3KOBOJABTHHIX 3JIEKTPHUECKHX MAIIMH SIBJSETCss HaluyHe nedek-
toB. [Ton nedexToM MOHUMaeTCss CKBO3HOE HOBpEKAEHUE H3OJAALKNH (TEXHOJIO-
THueCKHe TOBPeXAEHH, TPeIINHbl, OTCIaUBAHUG H T. I1.).

PaspaboraHHas paHee METOAMKAa pacueTa AOJIOBE4HOCTH BCHITHBIX 00-
MOTOK ACHHXPOHHBIX IBHrartesel 00/1afaeT HELOCTATKOM, BLITCKAIOLIHM ¥73
KOHIIEMUHHA O TOM, YTO IIPH OTKase npobuBaercss wuao sinus [3]. Huxeusno-
JKEHHHIH METOJ, pacyeTa BePOSITHOCTH 0TKA3a HCXOAHUT H3 TOTO, YTO B 3KCILIYa-
Tallid OTKa3 NPOHCXONHT B pe3yJjbTaTe npoOosi BO3AVIIHBIX TPOMEKYTKOB
B JledeKTHBIX MecTax paboumm HanpsiKeHueM HJIH KOMMYTAalHOHHBIMH mepe-
HanpsXKeHUsIMH.

C TOYKH 3peHHs HA[eXHOCTH BHUTKOBAS H30JASUHMS NPEACTABAACTCH II0-
C1eA0BATEJbHbIM COEAUHEHHEM 3JE€MEHTOB. DJEMEHTOM CYMTAETCH JAeQeXT
Ha OJIHOM H3 CONpPHKAaCAIOUINXCS BUTKOB 0OMOTKH.

OTKa3 BUTKOBOH H30JIILLHH NPOHCXOIHUT B Pe3y/bTAaTe BO3HHKHOBEHHA KO-
POTKOro 3aMblKaHHs coceJHHX BHTKOB. KopoTkoe 3ambikanue BO3HUKAET
B peayJabTaTe npobosi H30JSUHH paGouuM HanpsiKeHHeM HJAH KOMMYTAaIHOIl-
HLIMH nepe”anpszKenuamu. [lpu atom caenver yuHTbIBATH, UTO He Kax[Ibifl
poGOH (NEePEKPBITHE MO MOBEPXHOCTH H3OMALNH) HMIYIbCAMHE KOMMYTaLHOH-
HBIX TI€PEHaNpsAXKeHHH NPHBOLUT K OTKA3y OOMOTKH.
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YcnoBHasi BepOSITHOCTL BO3HHKHOBEHMSI KOPOTKOTO 3aMBIKAHHS, ecCiid
NPOH30LITO TNEepeKphbITHe 1O TMOBEPXHOCTH H3OJALMH HMIYJAbBCOM KOMMYTa-
IIMHHOTO NEPEeHAaNpsKeHus, 3aBUCHT OT BEJHYUHBEI MEpPEKpPLIBAEMOro paccTo-
HHS 2, BEJIHYMHBI MMIIY.ThCa TEpPeHanpsi:KeHHs U M BeJH4YHHbl pabouero Ha-
npsixKenns U. DTa 3aBHCHMOCTb OmpefiesteHa kcnepuMmeHTtadbHo. [lodayuyena
caefywlmas sMnupuueckas (GopmyJia IJs onpeleseHHs: BEPOSTHOCTH BO3HHK-
HOBEHHMS KODOTKOTO 3aMBIKaHHs NPH OJHOM IEPEKPBITHH KOMMYTALLHOHHBIM

nepeHanpsKeHHeM:
P{K/Tl} = 1 — exp (_0,00701-U+0.000154V)' (1)
2

Ecan Ha Kacamlomuxcs BHTK2x HUMeOTCH HedexkTsl M paccTosinye MeM LY
Mellbl0 3THX BHTKOB B MeCTaX Je()eKTOB PABHO 2, TO BEPOATHOCTb NpodOH
3TOTO TNPOMEXKYTKa paGoyum Haﬂpﬂ)KeHHEM paBHa

UC

g,(Us) = Ojﬂv,/’uc)[b\' f(Uz)dU]dV, )

rie  f(U,) — n10THOCTh BepOSITHOCTH NPOOHBHOTO HAMPSAXKEHHA TPOME-
KYTKA JAJTUHOH Z;
U, — aMIIuTy1a MaKCHMaJbHOIO 3HAYCHHA HanpsKeHus (C yde-
TOM KOJeOaHHs HANDPSIKEHUST CETH), NPUXOAAINErocs Ha
CEKLHIO;
f(V/U.) — ycaoBHas MJIOTHOCTh BEDPOATHOCTH Hampixeuus V mexay
KacalomMMHCA BHTKAMM, €CIH BeJIHYHHA HANpSKEHHA Ha
cexuuu pasHa U..
BeposTHOCTs NP0GOA HPOMEKYTKA 2 ONAHHM HMIIYJIbCOM KOMMYTa-
ILHOHHOTO INepeHANnpsiKeHWs H BO3HMKHOBEHHS KOPOTKOTO 3aMblKaHHA
paBHa

Ve

g, (Vo) --jf V){ f(V/V)[SﬂU) dU-P{K[TL]-dV}-aV, (3)

rae f(Vc)_HJIOTHOCTb BEPOSITHOCTH paCupeje/eHHst BeJHUiHbl KOMMY-
TAUHMOHHBIX TepeHanpsAXKeHu# Ha CeKUHH OOMOTKH.
Beposat#ocTs mpo6od OZHOro 3JeMeHTa Ha HHTEpP3aJe BpeMeHH At
NpY yYeTe BCEX BO3MOMKHLIX PACCTOSIHHA 2, eciH jaedeKTHOCTh OCTaeTc:
NOCTOSTHHOH, paBHa

qm-—jf(z)u—ll—qz(V)]fp 11— g, (Uo]) de, (4)

rie f(2) — l'IJIOTHOCTb BEPOSTHOCTH pacnpejeaeHus BeJTHYHHbl MPOMEXYT-
Ka MeX Iy MeJbli0 B MecTe gedeKTa OJHOrO U3 CONPHKACAIo-
IIHXCA BHTKOB H MEAbIO B MecTe Jedexra BTOPOro BHTKA;
Jp — Pacy€THOE UYKCJAC KOMMYTAUMOHHBIX ONepauuil B €AHHULY Bpe-
MEHH, MPH KOTOPHIX BO3HHKAIOT MEPEHANPXKEHUsS, NPEBbIIIALD-
mue BesHuuny U
HMurterpana (4) BHIUYHCIAETCSH YHCTEHHBIM METOMOM H MOKET ObITh UCNOIL-
30BaH A5 JIOOBIX HH3KOBOJbTHHIX 3J€KTPHUECKUX MAIUMH, €CAH H3BECTHLL
TVIOTHOCTH PACTiPeieseHHus, BXoIsante B BupaxKenusa (3) u (4).
LedexTr B H30a18UMH pacnopelienens cayyaiiHo. Pacnpenesenue ux umc-
Jla ONMCHIBAETCS NYACCOHOBCKHM 3aKOHOM, 4 BEJHUYHHA IIPOMEXKYTKOB MEM( LY
JedeKkTaMH HMeeT 3SKCIIOHEHLMa bHOE paclnpefeseHde ¢ TnapamMeTpaMy .
PaccrosHne y ot QukcHpoBaHHOro AedeKkTa Ha OAHOM H3 KaCAKONIMXCS BHT-
KOB 110 lepeKTa Ha APYrOM BHTKe, KOTOPBIH MOXKeT GBbITb PaCIo.I0XKeH 1o o0¢
CTOPOHBL OT PHUKCHPOBAHHOIO, 6YJET HMETb IJIOTHOCTD

J(y) =2k-exp (— 2hy); ¥y >0, (5)
rge A — cpelHee YHCJAO JedEKTOB Ha €IHHHIY AJHHBL MPOBOJIA.
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BenuunHa 2z paBHa CyMMe pAacCTOSHHS Y H ABYCTOPOHHEH TOJLIHHBI
H30/fHKHH MPOBOAA X

z2=x-+y. (6)
TosuuHa H30JALHMH pacnpejeseHa HOPMAJbHO C NJIOTHOCTHIO
—_ 1 (x — J-;;)2 7)
T =y exp[ 27 ] (

rae X — CpefHee 3HaueHHe ABYCTOPOHHEH TOJIUMHBLI H30JAUHH ITPOBOAA;
s, — CpeiHee KBaJPaTHYECKOE OTK/JIOHEHHE JBYCTOPOHHEH TOJILIHHbE
U309 Y.
Pacnpene/sesde paccTOsiHMA 2z ONUINETCH KOMNO3HIHEH 3aKOHOB pacm-
peneseHusl BeJIHYUH X U Y

. oy — x)2
f(Z) — nge—my. V/ﬁl_ exp |:__ (2 y2 X) ] dy =
0

'TCC’C 20_,(

(8)

O

. 2
— 2.6 —Td F ( E—-XT 2“’) ,
2 — x — o}
————————— | — (DyHKIIU% HOPMAJbHOTIQ pacnpepeqeHus.
[of
X

rpe F(

Pacnpenesenne KOMMYTALMOHHBIX HepEHANPSI)KEHHH B HACTOsIEe BPEMS
NOJIYYEHO /I aCHHXPOHHEIX ABUTAaTe ell H B OOLIEM CJy4ae ONHCHIEAETCS CY-
nepnosuiKen sakoHoB pacnpenedenus [3. 4]. Ecau npene6peus BeanunHamu
IMNYJIbCOB NEPEHANPANKEHHH, PaBHBIX H GJH3KUX K HOMHHAJbHOMY HAMpPSiKeE-
HHIO, TO OCTABIIYIOCA YaCTh pacnpeieseHduss MOXKHO annpoOKCHMHPOBATL HOP-
MaJjbHbIM 3aKOHOM, H 3HaueHue [, cjeayeT MPUHHMATH paBHLEIM (0,7+0,8)/,
rie [ 4acToTa BKJ/IOUEHHS MJH PEBEePCHPOBAHHs JBHraTeseil.

B HH3KOBOJIbTHLIX ACHHXPDOHHBIX MALIMHAX MePeHANpsXKEHHs pacrpeje-
JeHbl PABHOMEPHO IO CEKUMAM M BUTKaM 006MOTKK [4]. Hampsokenne mexnay
apofl KacaloLHXCst BUTKOB € PasHOCTEI0O HOMEPOB 1O cXeMe OOMOTKH, pas-
Hoil [, 6yfeT UMeTb MJIOTHOCTb PACTpeeseEms

, 1 (V—rV.)?
Vﬂl == — '—-——*C s
SVl L/2wstexP[ 207, } (9)
rae o
Ve
C nc ]

Vi — CpPelHee 3HaueHHe BeJIHYHHB (Da3HHIX KOMMYTAIHOHHBIX nepe-
HANpsAXKEHUH;

n.— 4UCJ0 CeKUHHA B (pase;

S — KOJHYeCTBO BUTKOB B CEKILHH;

Oyx — Koye,

O"V(b
Sye = —

fc

Syp — CPeJHee KBaJPaTHYGCKO® OTKJOHEHHe BeJMYHHb (Pa3HBIX KOM-
MYTAUHOHHBIX NMepeHanpsKeHud,
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Jas acHHxpoHHbix ABurareneit Vi, = 1,60 x8 n ovy = 0,54 xe [3].
JKCNIePUMEHTANLHO GbIIO YCTAHOBJAGHO, UTO DPACHpPejeseHHe BelHYH-
HEl % AJs Map KacaloUMXCH BHTKOB BCHITHBIX OOMOTOK HMEeT IJIOTHOCTH

flr)y=3(x—1) 0k, (10)

4TO NMOATBEPXKAAETCS TaKXe Pe3y.abTaTaMH, NPHBEACHHEIMH B [].
Ilpo6oii mpoMexyTKka 2 NPOMCXOAHUT NpPHU YCJAOBHH

AU = V—U,>0.

Beanuunn U, u V pacnpeieneHsl HOPMaJbHO, MNO3TOMY H pPas3HOCTb
X UMeeT HOPMaJbHOE pacmpejeneHHe C napameTpaMH

{GAUK—‘ l‘}/ +Gl2]2 (11)
U, h

H IJIO THOCTHIO

F@aU,) =

U, —
1 [ (AU — AUK)’] (19)

V T SaUx

Beaununnsl U, U oy, onpeueasiorcs 3KCNEPUMEHTaJbHO HYTEM I[pO-
605 nap HCKYCCTBEHHO NMOBpEXACHHBIX 00pasunosB NPOBOAA MpH COOTBET-
CTBYIOLMX 3HAYEHHAX 2 W [PH OKPYKAIOWHX YyCAOBHAX, COOTBETCTBYIO-
IHX YCJIOBHAM, B KOTOPHX HAXOAHTCA COMOTKA B IKCIIyaTall¥H.

TaxuM o006pa3oM, anmpoKcHUMaUHsA pacnpepeseHuss KOMMYTAUHOHHBIX
NepeHanpsiKeHHidE HOPMaJbHbIM 33KOHOM NOPHBOAHT K CYLIECTBEHHOMY
COkpameHnuio o6beMa BhiuucaeHuil. Boipaxenue (3) NPUBOAMTCH K BHALY

1 fr —
g, (V) = 3§F (AU,C ) [1 —exp (_ 0,00701 U, -+ 0,000154 V, H)] y

Jalxk 4

23AU:€

X (k — 1)® dk. (13)

Jlas BpluHC/IeHusi cpejHell BepOATHOCTH Npob0OA BUTKOBOH H3CJALHH
HYXHO 3HaTh cpejHee 3HaudeHue A. Ha oCHOBaHHy CTaTHCTHUECKH CIJIAHH-
POBAHHOTO 3KCNEePUMEHTd, TNOCTAB/JIEHHOrO C UEABIO H3YueHHs HedexTo-
o6pa3oBaHusl uszoasuMu nposoga [I9TB, Owaa noayuena caeaywouas
3aBUCHMOCTb BEJMYHMHBI A OT BO3AEHCTBYIOLUHX HATPY3OK:

A (‘C, @, f) = }\0 + To.e 0 (8—8)+8y (9—8,)1+by .f’ (14_[)

ne h, — uncao aedekTOB Ha e ITHHHUILY AJHHBI IPOBOJAA A0 CTApPEHUs (—- ;
MM
T — BpeMsd CTapeHus (zac);
® — pabouas temneparypa (°C);
[ — uacTora peBepcupoBanus WM BKIouenus (l/zac);
8, — TeMnepatypa kaacca usoasuuu (°C);

¢ =0,325-10"% &, =0,631-10-1; b, = — 0,39-10-3; b, =0.148-10—2,

OcHoBHoOe BaHsiHKE Ha gedekToo6pa30BaHUe OKA3BIBAET TeMIepaTypa o0-
MOTKH. Ilpu skcnuyaTaluuy 3J1eKTPHYECKHX MAIUWH OHA §BJAETCH CJAy4aiHOH
BEJNYHHON, pacnpefe]eHHON 1o HOpMaabHOMY 3akony. Cpennee 3HaueHHC
TeMIepaTypbl ONpeLeaseTcs CpellHell TeMueparypoil oKpy:Kawllel cpeabi H
CPeRHHM MpeBbIIIEHHEM TeMMepaTyphbl oOMOTKH Haj TeMIepaTypoH OKpyxKa-
oniet cpenabl. Jnucnepcus onpepensiercs «ne *PEKOCOM» TeMIepatyp B oBmor-
Ke, H3MEHEeHHAMH TEeMMepaTyphl OKPYXKalowme# cpeibl, KojeOaHUsIMH Hamps-
KEHHH CETH H H3MEHEHHSMH DeX¥MOB paborhl. CpegHee 3naueHue ydc/aa je-

(eKTOB Ha €IHHHLY IJHHbI B MOMEHT BPeMEHH T ONpPeNeNsieTCss KaK MaTeMa-
THUECKOE OXKHAaHHe GYHKIHH [6]
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= [ 1(8, =, )£ (8) a8, (15)

rie .
1 (8 —8)2
8 _ —— X T .
(8 V 2% a4 P[ 25
IloncraBass B (19) 3HaUeHHS MOABLIHTETPATLHBIX (DYHKIMA W CHEJIAB
npeo6pa3oBaHus, HOJyYaeM

Xt — )\0 -+
— . ol .
+TC _ 1 : exp[bl (8 80+05b1 )_{"bll(@ 8C) bzf]
V 1“{_201:2’ b11 1“{— 23@

(16)

Ilpu pacueTe BEpPOATHOCTH MPOOOS 3TEMEHTA BEPXHHUHA Npefes HHTer-
pana (4) LOCTATOYHO B3ATh paBHbiM 2, =0,0 —1 mm, Tak Kak BeposT-
HOCTH YpO06OS OOJABINHMX MPOMEXYTKCB, KaK NMOKa3aax NpOBeJeHHbe pac-
4eThl, HHYTOKHO MaJel. 3aMmenssi uHterpast (4) CyMMmoii, moayuaem cJje-
Aywouyio ¢opMyny JAJA pacyeTa CpefHeit BepOsITHOCTH Npo60s OJHOTO

3JEeMEHTa Ha VHTepBase pabouero Bpemend T; — Art, <

— ()— =M, o T s zmi - - o R
G1a-j = ::y_'l_z_'"_ 2 e_“'"’(ml — X — kg "i')F(t) {1 — (17)
M, A-
— [1—qv(D)]/p*[1 — qu (D]},
roe B )
F(i)—':F( sz-—M1x—-QM,A1,- 0,%)’ (18)
13,,\'
q (L) 3 EM ( _6—1\42[]; ) (L_‘_ )2. z __i'zm .
vV = ) _ I
A’ i =0 VH C“Vc M GE; ‘ MZ Ml
(19)
3 Q" (U, —MT,\[ i 2 iz ‘
U(i)='--—— F‘( 2% e 7T Mg z)( 2_1); 7 = 'm. QO)
q M3 [;) MBOUZ \M3 Ml (

3uayenue At BpIGHpaeTCA TAKHM 006pa3oM, 4TOOGLl BEJAHYHMHBI YDOBHS

AeEeKTHOCTH AT B MOMEHT BPEMeHHM T — At UM T OTAMYAIHCH HeCy LLecT-
BeHHO. YMCJ0 useHoB psjga BeOMpaeTcs M3 pacueTa, uToGb OTHOLIE-

2,
HHETW— 6b10 paBuo 0,02 = 0,03 wa. YUncao unewos M, u M, goctatou-
) ,
HO B3ATb paBHHIM 10-+-20.

Y caoBHas BQPOHTHOCTB 0OTKA43a MAWHWHBE N0 BHHE BUTKOBOH H30JAAIHHU

Ha uHTepBaJae Bpemenu O, — Az, <; IpH YyCJIOBHH, YTO Ha MHTEpBaJe Bpe-
MeHu 0, t;—Ac OTcyTCTBOBaJI omas paBHAa
g =1 — (1 = qusay s, (21)

rie N, = q:LM — YUCJIO 3J€MEHTCB IO BCeli 0OMOTKe;
L — 06maﬂ JJIMHA Tap COCeJHHX BUTKOB B OOMOTKE;
P — x03(PUUHEHT, YUUTHBAIOLIHKN 1010 NMJAOTHO KACAWUIHXCA COCeM-
HUX BHUTKOB.
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TIpuanMaeTcs, YT0 0TKa3 BO3MOXKEH TOJILKO B C/V4ae MJOTHOFO KaCAHHS
BUTKOB. DTO 0GYCJA0B/IEHO TEM, YTO B HODMAJILHBIX YCJOBHAX 3KCILIyaTallMH
vpoBeHb paboYyHx HAMpsiKeHUil HeoocTaToueH /s rpo6os BO3AYINHBIX MPO-
MEXKYTKOB, NMPEBBIMIAIONIUX TOJUMHY H305UHH, a NOC/ie BO3ACHCTBHA KPATKO-
BPEMEHHBIX HMINYJbCOB KOMMYTAUHMOHHBIX TEeDEHANPSMKEHHUA NPOYHOCTb BO3-
AYLIHOTO MPOMEXYyTKa BoCCTaHaBAHBaeTcs. B cnyuae nJaoTHOTO KacaHHs BO3-
AYUIHBI MPOMEKYTOK MEXKAY H30JIHPOBAHHBIMH NPOBOAHHKAMH OTCYTCTBYET
H npu npo6oe (MepeKpHITHA MO OBEPXHOCTU) AOCTATOYHO MOLUHBIM HMITYJb-
COM KOMMYTALUHOHHOIO nepeHanpsiKeHus 06pasyloTcs Ha IOBEPXHOCTH H3C-
JALUWH TIPOBOASALIHE MOCTHKH, NMPUBOAALLIHE K KOPOTKOMY 3aMBIKAHHIO BHTKOB
paboYHUM HANPAKEHHEM.

BeposATHOCTD NJIOTHOTO KaCaHHd

4= 0,93V Kyam, (22)

TAE Kgp — KO3Q@UIMEHT 3anoNHEHHS Na3a, HCHOJAb3YeMuili B IIPaKTHXKE
3JI€KTPOMATHAUTHOrO pacuerTa.
Bemuunna L onpepeasercsi no dopmyJae [7]

L =(w,+15w,— 1,5)1,2, (23)

THe W, — YHUCJAO NMPOBOJAHMHKCB B HAPYXHOM C/l0€ CCOKIKH;

Wy — YUHC/JAO NMPOBOJAHHKOB BO BHYTPEHHHX CJAOAX CeKIUH;

[, — CpPeAHAA AMMHA BHTKA;

2, — 4Y4CJA0 Na30B B MauluHe.

Pacuer y100HO NPOBOAMTE 1IPH HCNOb30BAHHKM PABHMIX HHTEPBAJOB
pemenn Az, BepoATHOCTh OTKA32 BUTKOBOU H3CJANHH HA HHTepBaste Bpe-
MeHHd t; — AT, T k
Qas = Gay (1 — Qujmss), (24)
rae Q-gj_M—BEPOHTHOCTb OTKa3a BHTKOBOIl U30JALUH A0 MOMEHTa BDE

MeHH T; — Az,
Bepoaruocte 0Tkasa 3a BpeMf t = 74t paBHA

Q. = ZQA:;‘. (25)

J

B 3aksioueHue OTMETHM, YTO I ACHHXDOHHBIX ABHratTeliedl NPH HOP-
MaJdbHBIX YCAOBHAX 3KCIIYATAUHUH BepOATHOCTH HpOﬁOH 3Jj1eMeHTa paéquM
HamnpsxKeHHeM, onpeaeasieMass no dopMmyae (2), 3HauMTesbHO MeHblUIe Be-
pOSTHOCTH TIpo6Osi KOMMYyTAUHOHHEIMH IepeHanpstKeHusiMu. [losrtomy
B NMPAKTHYECKHX PacyeTax ei0 MOMXKHO mpeHebpedb. JTa BEPOATHOCTL CTAHO-
BHTCH CymeCTBe}IHOﬁ, KOria INpPOYHOCTb 3JeMeHTa CHHIKAeTCH, HalpHmMmep,

NPH KOHAEHCALUHWH BJA4TH, eCIH 0OMOTKa ABUraTessi HaxXOAHTCA B aTMmocdepe
BBICOKOH BJIa3KHOCTH.
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