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B nacToSimeii pa6oTe rrpHBOLlSITCSI p~3Yn,?T8Tbi aKcrrepn;-tenTanbH~ro 

nccneLloBa~HSI yrrpyroro pacceSIHHSI rrpoToHoB na LleiiTponax npn aneprnn, 

rrepBH'IHbiX npoT?f!OB_ 5 _ faB. B. na~e_pBane _nepeLlaHno~o.-, 'leTbipexMepnoro 

nMrrynbca'o,0039::: I t I ::: 0,12 (faB/c) 2• 

3KcnepHM9HT BbiiiOnHe~ Ha CHHXpotjla30TpOH9 0lUJl1 MeTOLlOM pe':"' 
' - ' : . '11 
rncTpaunn qacTnu OTLl8'1H 1• Co6bJTHSI yrrpyroro p- d -pacceSI~~SI. na-

.. ' \' . . . ~·. \ ' : . 
Ll9:H{H0. Bb!Ll9nSIIOTCSI H3 tjlona IIO _KHH9TH'I9CKOH CBSI3H yron - 3HeprHSI. LleiiT..,. 

pona oTLla'in. B KaqecTBe Mninenn' ncnonb3y~TcH T~HKa~ nnenK~~' ~3ro

!.oBnennaH. H3 LleiiTepnpoBannoro nonnaTnneHa. Tonmnna MHwenn 0,5-0,6MKM. 

HH3K03HepreTH'IeCKHe "18CTHUbl OTLl8'1H, BbineTeBwne non' yrnoM, 6nn3-
'· • -· '.. • • .:. . ••.• :·.. •'j' : ·•. . • • .,•, •, : 

. 0 ' 
KHM K 90, perncTpnpoBanocb pacnono*ennou·a BaKyyMHOM xa~ane HLlep-

:··noli 

noaepxnocTn aMyiibcitonahiX bnoea Jiacrroliaranncli 'riepmin~~Kinsipko Iia~.:. 
paBneHHID. LlBHmenim· 'I8CTHU, a 'B OCTanbHbiX,, cnyqaSIX :._ rrapa~nen&H~. 

,. C uenbro ,BhiLlenennSI. xpaT'Iaiiwnx cneLloB LleiiTponoB 'oTLla~m ncrronh'-
\ • ' ,_, • ' < • I •' 1 • ' ~ 

30Banacb pa36aaneHH8SI 3MYnbCHSI C Ll06aBO'IHbiM yMeHbW9HH9M ee KOatjltjJH-
• , " ~ I I •• • ' . j ',, _' •' ,. • ~ • • . ~ •- . 0 ; , • • , ' ' ·• ", '' ' • 

nnenTa ycaLlKH LlO 0,5 n .0,3, KOTopoe LlOCTHranocb ny:reM. J:!e narronnennH 
;",:, • l ·.i:. ·· ·· "; r • •• • -·! .I:' ·. •. 0 •;. t ~ • • •. ~. _' 

rrnaCTHtjJHUHPYIOWHMB- pa~TBOp8MH /2/. 3TO IIpHBOLlHT K CHH:H{9HHIO TOpM03-

HOH CIIOC06HOCTH SILlepnoii aMynbCHH H yny'IwaeT aHepreTH'I9CKoe pa3pe-
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IIIeHn·e sKcrrepnMeHTa. TaKnM ··~II()C06oM 6brnii. rroiJ:yqeHbi yqacTKII aMynh-

.·. ~noHHofi :KaMe phi, perncTpnpy~~ne qacTIIUbi OTllB'III_llo I t J "'. 0,003 (faBle) 2. 

CTaT~cTnqec:KaSI ." oixm6Ka nsMepeiinSI ce~~~nSI Me'Hhiiie 3% •. 'A6coliroTHaSI }To 'I~--... ,. . . . . . ... . . 

~-OCTb COCT8B~~e~ < 7%.l13MepeHn'SI IIPOll8118Hbl B o6nac.Tn M81Ib!X. yrnoB 

pacceSIHIISI, rtle IIHTepcflepeHuiiSI KynoHoBcKoro n SillepHoro .paccemmfi nr

paeT · Han6one~ cyiiieCTBeHHyro ponh. 3To o6cToSITenbcTBo llBeT H~n6onhiiiYro 

IIHcpOpM8UliiO IIpii OIIp8ll81!8HIIII B81Ill'IIIHb!" OTHOIII8HllSI peanbHOH 'I8CTII Hllep

HOH aMrrnnTyllbi p - d -pacceSIHIISI K ee MHnMofi qacTn. 
. . ~ . 

·" .• · -.. AHanns rronyqeHHhiX llBHHbiX no yrrpyr~MY P 7" d· -paccesmnro rrpo-:-: ·.·, 

·BelleH· no im1-ep¢epe~unoHHoii ljlopMjne EeTe /3/ 

;·, 

da ' . ' ' .· 1,06 . 
(A +2nA:en · J],(l) 

2 2 .· 2' 
C [A .+ A· + (1 + P. ) A , -'- 2 A' ---r=: 

an · , c · r · fJ ·1 c r 1 
k a e 

.rile ... C:·-rrapaMeTp HopMnpoBKH, ·A. ''"' \,/( .d a·) 
l .a.n opt 

exp [ .J.....,(b t + ct 2)l~ 
'. 2 (. . 

·. MHIIMaSI qacTh aMnnnTyllhi yrrpyroro · · p - d -pacceSIHHSI, A 
<· r 

a . 
prJ 

A -

-ll8HCTBHT81IbH8SI 'I8CTb 8MII1IIITYllbl ynpyroro p - d -pf1CC8SIHIISI
1 

. 'Re A (0) . . . '· ' .. , 
pd . ', - •. ' a -OTHOIII8HIISI ·p881IbHOII · 'I8CTII SillepHOll 'aMnl!IITyllbl 

·pd:·, I m A (0) 
. pd,.: .. ' . . 

p - d•' -pacceSIHHSI K ee MHHMOH "iaCTn; A . -
2n,F(t) 

.k.O 2 c -MOllY1Ib 

aMnl!HTYllbl KynoHciBCKoro p -··d. ,-pacceSIHHSI, F ( t) -s!JeKTpoMarHnT-

Hblll qlOpM-!p8KTOp ll8HTpOHa, ll1ISI KOTOpor:o B o6naCTII M81Ib!X _yrnoB ,pac·-
.. ' .· .. ·. . ' . ' . . . 1 

C8SIHIISI. XOpOIIIIIM IIpii61!ll)K8HlleM SIB1ISI8TCSI Bblp8>;f<8HIIe F (f)~- exp[ 2( b f; + 
1 

·+ c t 
2
).] ' 

~- !,. •• ~ • 

137' 04 {3~~6 .. ·' • k -BOJIHOBOe. 'IllC1IO ll1ISI· B38IIMO-n = 

· ··aeiicTByromnx ··qacniii B c.u.M., 0 -yr:on p8CC8SIHI,ISI B C.U;M. a 
• • ~.-'\ < 

~ pallnyc o6nacTn cnnhHoro BaairMotlef;cTBiHl llefiTpoHa. ·• 

,. 

.• ·' .. .. 
.·> 

4 

. ·! 

·.I 
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·, 
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.. j 
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' ... 

3Ha'I8HHe OIITH'I8CKOH TO'IKH ( 
da 

an ) Bbl'Ill 
opt 

S8Hllll cymecTByiO!IIHX 9KCIIepHM8HT81IbHblX pe3y1IhT8TOB r . . 
HHSIM p- d -B38H MO]leHCTBHSI B STOll 061!BCTH SHeprHH /' 

~KcnepnMeHTanhHbre Jl8HHbre JinSI :ancpljlepeHunanliHbD 

. pOB8HHbie H~ OCHOBe cflopMyllbl EeTe, rrpllB8Jl~~bl B Ta6nH 

C HX CT8THCTH~8CKHMH OIIIH6K8MH. 

nonyqeHHbie no M8TOJlY H8llM8HblliHX KB8Jlp8TOB 381 

peHUH81IbHbiX ceqeHHH OT t 

M6H.C2 

rae2 

da· 

de 

t 
JIWIJ. t 

10 
.· .. 

npeJlcTaaneHbi Ha puc. 1. 

. ' 

;.·. 

_...;,_,.:.--···-"" ~---~--- ···.-· ..... 

O,DZ opt. qOf flOI qtll 

Pnc. 1. ,llnljlljlepeHunanhHoe ceqeHne ynp,yroro p - d -pac 

rnn 5 rae. 
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rqea&r yqacTKn: sMyJTh-

n,ao.l t I"' 0,003 (fsa/c)2, 

me 3% •. 'A6comoTHasr ,·Toq~ .. 

5nacTu Man&rx yrnoa 

1epaoro; paccesrmrti nr.;. 

·nhCTBo aaeT H~n6onl:imyJO 

>~ peanhHoti tiacTn sraep-

:ICTJI, 

- d 7pacc~SIHIIIO npo-:.: 

A:en·>,J,o6 JLd> 
l k a e 

pt 

. 1 
exp [ -(b t + ct 2}l

. 2. 

!HHIISI, A A -

r .;.P8CC8SIHIIH1 

rJI sraepHor! a·MnniiTYJlhi 

~ ( t) . 

~ ... 
-Moaynb 

' ( t) -siJeKTpOM8I'HJIT-. 

TII Man&rx yrnoa pac·...... _. . . r· ... 
re F ( t) = exp [ -( b t + . •.. . 2 , .. : .. 

qn:cno ansr aaanMo-

•',-.... 

n:sr B c.ri;M, , a 
; . . ~ ..... 

I 

~ j 
.·. , l . l 

t' -';' 

·'· 

... 11 .·· 

.. ·: 

·1 

. ·~· 

J 

. 
•':j 

I 

.i 
I 

• I 

'I 

3H8'l8HII8 OnTH'l8CKOti TO'IKH ( 
d a 

dO 
) 

opt 
Bbi'IHCJlSIJlOCb H8 OCHO-

B8HHH CyiUeCTBYIOIIIHX 9KCnepHM8HT8JlbHbiX peaynbT8TOB no nonHhiM ceqe-. . 
;4/ . 

HHHM p- d -B38H MOJl8tiCTBHH B STOlt o6naCTH aHeprn:n: , 

~Kcnepn:MeHTanhHbie .naHHbie .nnsr nn:cfl<PepeHun:anhHbiX ceitieHn:ti,"uopMn:

. pOB8llllh18 H~ OCHOBe cpopMyJlhi BeTe, npn:sea~Hhi B Ta6nn:ue 1 BM8CT8•. 

C HX CT8THCTHq8CKHMH OIIIH6KaMHo 

flonyqeHHh18 no M8TOJlY H8HM8Hb1IIHX KB8Jlp8TOB 38BHCIIMOCTH JlHcpcpe-

peaun:anbHhiX ceqeHn:ti oT t npeACT8BJl8Hhl H8 pn:c, 1, 

M6H,c2 da· 

raa2 dt 

t 
SIKJ t 

o.oz qo1 

Pn:c, 1. nn:c!>c!>epeHun:anbHOe ceqean:e ynplyroro 

rn:n: 5 faa, 

···,,. 

' . 

-It I 
qfl D,IZ fsa 2 

c. 
p - d -pacce.RHHH npn: aHep-
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1;68 

1, 79 

1191 

2102 

21-14 

2125 

2148 

. 2, 72 

219~ 

3118 

3129 
,, 

3,87 

4-.45 

5~22' 

5,57 

5,~6 

6159 

6185 

_7,22 

_9,30 

. ,. 
'\·''' 

~ ... · .::~-

. ·~··· 

I t I 
·, ,·( fa~lcf2·· 

0,0039 

010044 

010050 
~ . ~ . -: .·;.· 

010057 
.. 

0,0063 

010010 

010085 

010102 

01012o 
'• 

010139 

010150 

010207 

0,0273 

010376 ···> 

. 010428 
'. 

0,0442 

0,0599 

0,0647 

010719 

011193 

'1• 
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Ta6nnua_: 1_ •. 
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. dO 
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·'·o 

702 +.41 

553 :t. 29 

492 :t. 23 

451 ±. 23 

484 :t. 24 

463 :t. 22 

423 + 20: •. 
- ~ .. r. 

382 + 11 : . - , . .,._. . 

342 ±::.'· 16 

3?1 :t. 14 
.. ~ 

' 335 ·::.· 15 
.... ,.-.. ,. 

. 283 + 12 -:- . 
21312::_ 9,1_ 

15112!;·7,5 

1 19, 6:t_ 6,0 
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6512±. 411' 
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14,9::_ 21 1:~ 
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A!Iamia aKcnepiiMenTanbHhiX JlBHHhiX aaKniO'IaeTcSJ a 
. ;:-' -·: . .. ~ ": . 

paMeTpoB a - ; · ~ . b · .-napaMeTpa .HaKnona JliicppaKunoE 
:' .• p~ .· ·. ·'. . .• ' . ·.: . 

· ·-: ;.npn noJlronKe '3E:cnepnMenTani,nhiX JlBHHhiX ynpyroro p .- (l 
\• ! ;,,:· • • • . 

~ 1 ~- • 

.: · 'JeHhi cneJlyroum~ ·ana'IeH!fSI aTnx napaMeTpoa 
. "- '"'·1 . 

2 
c X 

·' a> := •. - 0 140 :t_ 0,09, 
ipd. '. ' ; ·,· 2 
"b = _36,8 :t..J~4 !raa/cF I . . ; . 

c = 58· _;., 18 (f-aa/c)-4 - . 
27 npn :19 CTene~SIX CB060}lhi.· 

. ~!. 

CooTBeTcTayromne aiia'IennSJ napaMeTpil; HaKnona Jlllq 

ca B = 30,4 ::_i 1,_4 (faa/c) -2 npn '} t -0,06 (r3a/~) 
5 9 ' .-

MII pa6oT 1 - I _npnBeJleHhi _Ha pnc. 2. 
;;~~ 

•. < 

Pa:Jlnyc p.::. d -BaanMOJleficTBHH R pd '·,;, 2,16 ·::.: 01( 

neH Ha OCHOBe. OITTII'IeCKOH MOJlenn. 
l' 

HnTerp~~ySJlJlncpcpepenun~nhnoe ce>Jenne 1 Mhl onpeJlen 

nne ynpyroro pacceSIHMSI ·a. 0 = 10,51 + 0,49 M6a. 
el. -

· Ha pnc. · 3·. rrpnBeJlello 3Ha'IeHHe a , 
' . · .. · ' . d 

BMecTe. b peaynbTaTaMJt : pa6oT /S-9/. Cnnoumi1e 

'• nony>Ienno 

pa6oTe, 

Hbl ITO JlMCnepCllOHHhiM' COOTHOllleHl!SIM, nyHKTI!p!IhiMII. JUIIIll_5 

JlOp Olllll60K JlnSI ~;llX pa~'JeTOB. / 10/ • "" . . R 

3naqeune a. 
pd, 

noaaonSJeT onpeJlennTb a 
::'. ' pn 1 

oTnomenne peanbnoii "}IBSTIJ,, SJJl_epnofi aMnnnTy~hi p 0'.11. -pt: 

' . MOM 'IBCTll •. Ono 6btnO Bbl'll!Cneno na OCHOBe rn'ay6epoaofi 

)Ke, Ka~ '~;o Jlena'no'cb.n?~nt~ pa6~Te· /12/~ Halll~,p~ay~b~ 
:t. 0,23~ Ha. pnc. 4 peaynbTaT~~~ aKcnepu~enTa cpak~~Ba~;, 
Hl!SIM~, cneJlyiOlliiiMII ll3 JliicnepciiOHHhiJi 'cooi'rio~em~fi·. rion 

111eM aKcnepnMeuTe aenn~nna 

JtHcnepcnonnhiX cooTHOllleunii. 

a 
pn 

xopo111o cornacyeTcSJ 
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t5nnua:·t,., . 

' . ' 

· ... -'ci'a-': ·••. · 

.dO,. 
. MoHicTepaa · 

702 + 4.1 
' ··,, ~~ .:--1 

553 .:!:. 29 
"!'· 

492 :!:_.23 
l'. ,:,; 

451 :!:.., 23 

484 .:!:. 24 

463 .:!:. 22 .. 

423 + 20: •. 
.- ~~· I • 

382 .:!:. ~.i.: 
342 1:;:'16 : 

3? 1 :!:.. 14 

335+ 15 

' 283..:!:. 12 , 
21312.:!:. 9, ( 

15112:!:_·7,5 

11916.:!:. 610 

11311.:!:. 517; 

7412i 4,4 

6512.:!:. 411; 
' ' 

46;3:!:., 315 

1419.:!:. 2, ( 

'' 

.. ~ ' . 

• I· •' 

.. ·····.·! 

. ,l' 

·.., ..... 

.. : .. 

. ~ . 
'·· 

·•· Alianna, :=~~crrepnMeHTanbHbiX .oaHHbiX -aaKmoqaeT,cH. B ollpe.oeneHnn rra-
• 1' : ; ' l 

paMeTpoB a ; · ·, b . -rrapaMeTpa HaKnoHa .on!jlpaKunoimoro rrnKa ~. · c 
' pd ' ' . 

·- • Hpn rro.oroa.Ke ~8~cn'epnM~HTani,HbiX .oaHHbiX ynp~roro ~- d- .. -paccemmH rrony
\ 

- · '!ellbl Cne.OyiOIUH~ 3H8'IeH!fH 9THX rrapaMeTpOB 
~ ' ' 

2 
c X 

a_~d:=,,-0 140 .:!:. 0 1091 
,, ' ' 2 
'b ~ 3618.:!:. 

0
114 !ras/c)- 1 

c = 58 +: 18 (f<Js/c)-4 
'~ I 

27 Ilpll ·19 CTerreHHX CBOOO.llbl_-, .. ~ 

CooTBeTCTByiDmne a~aqeHnH rrapaMe+;a~ HaKnoHa .on¢paKunoHHoro KDHY~ 

ca B = 30,4 :!:_1114 (faB/c)-2 rrpn -0106 (f:iJB/c) 2 BMecTe c .oanHhi:-
/5-9; . . ' '( 

MH paooT _rrpnse.oeHbi Ha puc, 2. 

Pa.onyc p~ d -BaanMo.oelicTBHSJ 

neH H8 OCHOBe OITTH'leCKOH MO.Oenn, 

2116 :!:.. 0 105 £jJ ohm orrpe.oe-

HHTerpnpyHl.on~!jlepeuun~nbHoe ceqeHne1 Mhl orrpe.oennnn rronHoe ceqe-

Hne ynpyroro pacceHHHH = 10151 .:!:. 0149 MOH, 

--- Ha puc. 3·. npnne.oeno 3Haqeune a 1 rronyqeHime. B HaCTOHIUefJ - -
' ' ' d 

'·' 

paooTe, BMecTe ? peaynbTaTaMII . paooT /S-9/. Crrnourl!bie KpHBbie paccqnTa-

Hhi ITO .llHCrrepCIIDHllb!M' COOTH011IeHIIHM1 rryHKTHpHbiMII ni!HIIf!MH ITOK838Hbl KOpii

.OOp OWHOOK llnfl aTIIX pa~qeTOB I 10/. 
!,_.· Re A - ( 0) 

3naqeHne a 
pd, 

noasonHeT onpe.oennTb a 
pn 

·. pn lmA· (0) 
- ·- . pn . 

OTHOWeHHe peanbHOfi ·~qaqTn. SJ.Oepnofi 8MITnHTY.llbl P ~ n -paccef!Hllfl K ee MIIH-

, ·MD~ >lacTH~ Ouo 5~~~~ ~wiilcneuo na oc~oBe ~n.ayiseposcili 'M~.oenri /Ill TaK 

)Ke, Kai. ~;~ .oe.riano'cb.mi~.m:·B patJ~Te /12/~ Haw -p~3ynhTa;;· a ;,_0151 + · 
• . pn 

:!:.. 0,23~ Ha ~pHc:. 4 pe3yni.iaT~i aK~nep'n~eHT~, cpa~~nsaio~cH ~- npea~Ka3a.:.-
Hllf!M~ 1 cne.oyiDIUIIMll na .oiicrrepcnoHHbi,t 'cooiuo~eHnli·, riony~eHHaH B -~~CTOH.;_ 

meM aKcrrepnMeHTe sennqnHa a 
pn 

xopowo cornacyeTCH c rrpencKa3aliHHMH 
l u 

.llliCITepCHOHHbiX COOTHOWeHHllo 
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j'• 

il 
li 

li 

'l 

l 

-2 

~~.Ia Rr 

. t 

illePW~ 

2,3 

32 

2.2 

30, 

2J 2,1 
c -.• 

26 2,0 

~p 

' lo• I I I I I I I ItO' I I I I I I li)z rr ' 
Pnc. 2. HaKiio.H nnl}lpaKunoHHoro KOHyca a ynpyroM P - d -paccestHnn npn 

· ,, t = -O,OB(raa/c) 2 •. t · :-_naaHast pa6oTa,'~ ~ ~ l. - /5-91. ·' · · 

... ABTOpbi aecbMa npnaHaTen&Hhi B.A. ~anpunoay,• B.A. HnKHTHHYI 

ii.C •. 3onnHy, ·M.r. lllal}lpaaoaoA u B. fl. 3aSJ'IKn· aa. noMouu~; a o6nyqeHH'n.' 

sMynbcnil: n noneaHbie o6cy*neHHst. : ·~ 

l; -~ ~ _. •i _-; f I , 

,·! 

,..~ ... :. ; ~ . ) : .... :; .. ~· . 

8 

'• . ·~ . · ... " 

~ ' 
5 . iO so mo 

I ---~-------- I I 1- I I 11J 

O,i 

t -

]~ ~~ ~l ' . ,, ,. 

I 

I . 
04 
j. 

o,s r . l . 
'.-d.pd 

,. 

•: ... ,.,. 

·: .. -· 

~-. :~· 

1 · ~e .A pd (0) \ 
Pnc. 3. 3aancHMOCTb ·a d. ·= · · · oT ::meprHF 

P lm ~pd(O) 

npoTOHa, + ..;.ll8HH8st pa6oTa1 ¢ *''Q 4 + /5-9/ 
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Rr ~pMU 
2,3 

~· 
2.2 

2,1 
. tit (' ·.• 

2,0 

~p 

"lo* ·r.r . 
p.:- d -pacceHHHH npH 

~·.. - /5-9/. i! .. 

• •• .,\, t 

BY•' B.A. ·HHKHTHHYI 
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