
' 
f,, 

\..___ .. , 

'' 

c.; 

06'bE.lU1HEHHblA HHCTHTYT SUlEPHblX HCCJlEllOBAHHA 

C ·~'/&:•:J'.:~ .. 
, -~n- S·"'") ·. 
. .-· , V""'. , ' I I ' '-' ' ' 

',, . -
-·· __ c" ___ '.,~ ____ ;. 

nAEOPATOPHSI BbICOKijX 3HEPrHA 

A. npoKeW 

'-,_, 
"• 

'J\~ 
1832 

l13Yt{EHl1E KBA3l1YnPYroro 17- N -PACCEHHHH 
nPH 3HEPrHI1 9 f3B C nOMOlllbIO 
KCEj-lOHOBOfi nY3b!PbKOBOl1 KAMEPbl 

ABTOpe~epaT ilHCCepTaUHH Ha COHCKBHH8 

yqeHOll CTeneHH KaHnHnaTa cpH3HKO-M8T8M8THqecKHX HayK 

HayqHbiil py1wsonHTenb -
KaHnHnaT cpH3HKO-MaTeMaTHqec1mx 

H a y K 

11. M. fpaMeHHUKHii 

Ay6Ha 1964 i• 



1832 

• 113y~EHJ1E KBA3HYnPYroro ir.- N .,-PACCE.HHH~ · 
. nPH 3HEPfl111 9 raB C, nOMOlltbIO 

KCEHOHOBOH nY3~PbKOBOA KAMEP~ 
> :, 

I '., J 

.' ABTopecpepaT · ,z:tnccepTaumr Ha concKaane 
' yqeHOii . CTene1in Kllm\HJ:t'aTa q>H3HKO.:.li,!aT8MaT.I!'l8~KIIX 

' ' -,... - ' -

I• 

. ·.•"ii~y'!Hbli! 'PYKOBO)lllT~,ib· -
·~ K8llllll.lla'r ·,i;l!3HKO-MaTeMaTll'!8C~HX 
' ··•·iiay:~) .. 
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.:_~ ;,.-
ynpyrnx:cTon~HODe~n-~ aneMe11-rap111,1x•·qa~Tnn npn ai,1c'?x11x· a~epnrnx MO)!(eT. 

DSJKl{~Ie. csenemii 00 nx CTpyKType ii xapaKTepe. D38ltMOneficTDHll. .;noaToMy rlonHTen I, 

·;. • . . ' . '" ·: ' ..• ; . ; : . • • ' . . . . ' : . • •. . • ,. ·, : .. ·: '. ,· . · .•. I 
,. oom,wofi· HnTepec x nccnenoaanmo ynpyroro ·•paccesmnn ·cnm,noaaaHMoneficTDy10wHx·. 'lSCTHn ,na· 

. npOT~HalL H~ -~enee· HHTepeCHO H3Y;8lm~. yripfror~ ~acce:~~mi'iia H,el!TpOHax;• ~nH~KO ,B~Hn~ 

~TCY:;:CT~HS! nefiTpO~llblX MHwene'n :TSKOH nponecc · 'MoJKeT Ob!Tb Hc6n~noDa~ · Ton~KO HI; -sidpa~. 
, -. l , : , , ' , / 

.. - 803HHK8E!T .DOllpOc, KSKHe. HAPS :,_ TSIJKenble .HnH JI8I'KH8 ,- ·HDnHIOTCSI oonee ·y.ii;oonblMH nnn HC-~' 
'/,~. - -\ .- .. ·, ./ ··; . ' ·_ /. , ' ',} \· . ,' : ' ·,,, ' ·•._, .... ',_... '.;_._.·: .... ; .\' ' ' 

_cnenO!lSHHH:,TaKO!:O nponecca,, nocKOnhKY HefiTpOHbl. _CBSl38Hbl D.'. impe; TO., D ,oTm\'lH? ?T );:lc\CC_e-

. irnHH. aS: · caooonn1,1x npoToaax neo6xon11Mo Y'lHTblDaTh HMn;m,c <l>ep~H. C .aTo~ TO'IKH apenmi . 
'' ' ~ ; f • • -. ¥ 

'HMee-r' npeHMyw'eCTDO- TOnbKo.· nefiTepHfi,'.: 8 OCTanhllblX sinpax: 3H8'18l!He H~ny~ca <l>epMH':. nyK.: ; ,; . 
· · ·· l . 1 

: · ' ·: ', ... , • • · • •• ;x,, · · · ·, ' ' •· .. _, ~ 1 

.; ·;-•·-- , . ; llOHOD ·;,!HOI'O. oonh~e. ''18M, B 'nefiTepHH; .11. O'l8Hb Mennenno pacTeT' C yaenH'lemieM :MaCCOBOI'O 

.' ••qnc,~a 'sinpa, noaTOMy npaKT:'leCim oeapaanH~l{Oj ~a ~er~~X, :C~enn~X, ~nn -X:SI~e~,hl;,sinfi:~~ 

'npononH~b dauu~I~ ,nccne~ciaaunsi' (;p~Me;n~li;epn~) ~-

• , \ ,, ·, .. ' ' <. ,. ' • 

,Ocuoa11oli q>OH npn ·11ayqen1111. KDaa11ynpyroro, 7, •n -pacceSIHHSI (noii, KaasnynpyrnM _noHH~ · 

ynpyroe p~cceSIHHe Ha C~H38HHOM HyKn~~e) 'C~CTS~;si~; D38Ulli~neficTDl;it :Tn~a ;;.:-•+n_ .. 
+:m.·:-!f~; ·(; ~·.:.1~ .. ~~ 3~·:.~; )~:--~.

1 

no_c~ellyrom~M p~Cn~~~~ ·-~~_ .. ,2y •· Il~aTQMY ;~.g-~ 
: naneJKHOI'O ClT/:tenenmi !pOHODbix _COOblTHi! OT KBaanynpyrHX 
... ~. . :.~ ,•., ; '. . ' .·1/ .! . ' .• '. ... _.·. '·\; ./ .. ·.' 

MeHenne MeTonoa, ·oonanarom= oonhmoli acpcpe1tTnnaocTh10 

' ~:-- n .-paccesno:ll Tpeoy~TCSI npn- :, 

perncTpannn \., "'.'KD~nToa.,_C ~;~fi 
;l-v ;-, , .;·-: , ;+ • , • /·. 

TO'IKH,- 3p8HHS1
0 

ui::nonb30B8HH8 nysb!pb,KOBblX ltSMep ,C. ;H~enofl · p_ao~'leli lKii'nKOCThlO SIBnSieTCSI 

oone~ llOnXOASllllHM, 'l'aM K8M8p° C neI'KHMH ~HnKOCTSIMH. < 
' ,,\J,,_ :'.._, ' •:11- "' _~ ~,- ,- :~ .... ~::;_-::, . 

C J~pyrofi CTopon1,1, _ne6naronpHHTl!~l.M OoC'l'OS!'NnhCTDOM ·npa ncnonh30B8HHH TS1JKen1,1x , '. 

nnsi HCCnenOBSHHSI KDB.~Hynpyroro '1T, "'.'' D -paccestHHSI smn'szeTCst oom,wasi BepOSITHOCTb, 

D38H~o~efic;~~SI BT~pH'll!bl~ 'ISCT~ll B pon~~en~CKOM ~pe~ d;uax6.aTOT 3~<peKT:Mo~H~,- ''· 
,, •' ,_' ' . ~ . ·~' ,.· .. ·, . ,, '/' ;·_ .\ .·,,',>_--· _· ,_· .- ,. 

yqecTb, ecnn pafioqefi . JKnns:oCThIO KaMep1,1 · stDnsteTcsi aemecTBo, · cocTomaee. na onnoro sneMQH- ·. :- : · · 

''"~~(~a~~M~p na ~ce11~~~). ~ e6nH naae~Tllo
0 

ce,e11~e ,,:-p.:.pacc·~~nn; n~.c~o6o~e1,1x-~poT~nax -

·'.. na~_noli a11epr11n., ;U8fl 'lncno' ~POTOl!OB ~ ;p~,:. 0

Xd·Z'c 54) n' o~penenHH re.~eHn~· ' 

·. ,KDa:')Aynpyr?:o:: " -, p ; -paccestlust na_, mxpo,. MO)KHO ' onpen ~nHTb acpcp~KTIIDHOe, :Hcno ':1?0:- .. · 
'r _ ' ' · r j ·,. 

,TOHOB ,D HnBe Xe• / .OTB8TCTB8UHblX. sa. ~Das,nynpyroe 1T _, p -paccesinHe, T, e. onpenenHTb 

·,: ;,x6s'cpcp~IX~8HT 3Kp8HIIJ)OB8UIIS(, Upennon~I'8Sl1 • 'ITO. ~K03,jlcpH~He~T ;~pann;~BaHH; nn~ ~p~T~ ' ' 

'UOD .R ~E)fiTp6UOD 9nn'na~o~, , ~Q)KHO n'aliTH Ce'l~~H: K;aanynpyro~~ ,,-=.,~:, ;_paCC~SIHHst, i: . > 
~ f • , ' -·:· ;.: ~- - • 

. Cien'onaTenhno;., ,-pynnocT~, D03HllKSIOl!llie '. ~PH ncnon1,aoaan11:n Kce11onoaoll nyabIP,bKOBofi 

KaMepbl nm1 nccnenoaaHIISI 1T '-· n "'.'PSCCe~ll~~. MOJKHO OooliT~. 8 /o' 1:'/ BpE!~(g ~cie~~HOB~:~ 
-.. • • / , C , ' 1 t , ,,, .- . • • • ::- \,' > • ~ , ,, ' 

s:aMepa; ·oonanarowast oonhwoli ·scpcpex-rnaaocTbiq. perncTpan11:11 y ,-Kaa11Toil (,.. 80%), · n,MeeT 
ii'pen~yiu,~ciao ,ne.pen ·npyr11:Mn yeTonas:aMi. · -'. : •. '. ' 
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' - ; r I,- - , . ,, . , ' '~. . 
, Hsy'temuo •,KBB3Rynpyroro, "-:P , -pacce!IHllst '1ocsmueua OCHOBHast '!aCTh HacTosimell 

HC~epTBIIllll., 

TTpli~ OT6ope KBasuynpyrux · rr ---n · -asa11MOAeilcTs11ll: a . HameM pacnopst>KeHuH oKasaric_!I 
I'. 

MaTep11an Anst nsyqeHll!I He MeHee IIHTepeCHOii "11po6neMbl - POlKAeHHSI ;.o ;..Me30HOB B Kyno-. 

I ( • ) . ~OBCKOM none, SIAP8 0AHOny't8Bble C06blTll!I C ABYMSI ·. 1 y -KB8HT8MII • O0CKOilhKY npu qlllK~ 

. , - , ' . . -·' ' '·• ' 

~npoaa~Hoii · sHepr1111 nepan'tHbIX 'tac-rad ce'teH11e aToro npouec~a pacTeT, . , - . 
KsanpaTn,<IHO _c , 

q11cnoM~ npO~0HOB · ~ · stApe 

rllBHOCTblO per11cTp8UHll 

Z: ' , KCeHOROB8H ny3&1pbKOB8SI' Ka~epa, co csoei! Bb!C0K0_ii . s,"4,eK'." 

Y• -· KB8HT0B II A0CT8'.l'0'tH0, 60ilbWRM. Z 

.{ 

smnsteTcn yno6HbIM, npn- • • , 
I , • 

15opoM nnn nsyq_eHRst aToro npouecca;., 

I 

. AlianH3. SKCnepRMeHT8IlhHblX naHHblX ••no·:, paCCeSIHHIO CH~b~OB38HMOll8llCTBYIOWHX 't8CTHII 
,' , I .~ ' ,. . • - , • ,-, • ; , , . .- , ' ' ,, \ 

BBHllY OTCYTCTBIISI Teopnn, stAepHbl~ CHA "ripoaonnTc'n, ·. KBK _npaBHil?i C 'noMm!lhio 'q,eHOMelion~ 
I l· ' . , ' ,, >. • ' , ·' • • , 

rn<IeC_KHX. Monene11;· Onnol!' !f3 HHX;; nonyqnamell . 6om.moe pacnpocTpaHeHn~. aecKOilhKO· neT, 

roMy ··aasari, nanneicsi onTn'teCKast Monenh · HyKnona; B nocnenHne 'HeCKOilhKO neT· a CBH3H 
' t ' . ; • 

C HOBbIMH RAe!lMll, B Teopnn_ CRAbHb!X B38HMO)l8l!CTBHll . SKCnepnMeliTallbHble Jl8HHble . rio ynpy:..-
' . ' l 1 

roMy 'pacce'nHnro aaannanpyroTcn · c· TO'IKH 'apeH11si TaK Ha°abraaeMoll Teopan · K0MnneKcHi..ix : 
• • f' ' ' ' \ ,. • 

op6HT8IlbHbl': MOMeHTOB ( Teop11u llBRlKYillll~CSI: nonibcba .Pe)llKe) -~ ' 

8 ·. nepsoll rnase. JlHCCepTannn' npnBeAeHbl .. . 
ll Hyxnoua, a. T8KlKe Teopnn nom0COB PE!AlKe: 

' ' . 
0CH0BHbJe' H)leR ·onTu>iecKofi. Monenu, H.llpa 

\ 

' \. . ·-. . . . ,.. ..,_' 

Bo- BTopol! rnase' onHCb!BBeTCH 'MeT0llRKa aKCnepHMeHTa. '61,mn ncnonb30B8Hbl CHHMKR, 
- ' · · · · , · . . , ·. ,' . . r · ·· . ./1 I , . :._, 

>ny'teHHbie npn o6ny'!eHHR 24-x IlRTpOB0ll KCeH0H0B0H nya1,1pbK0B0l1' KaMepbl . B ny'!Ke. ,, -

Me30H~B 'C HM~n~COM: 9 rs~-/c 'Ha CRHXpo¢a30TpO~~ 'ilB3 01:UIH; ri~~M~c~ µ -:.:Me30HOB B 

ny'!Ke ~o' pac<IeTaM co~T~ann~a ~7%~·· KaMepa pa6o~ana · npn ;eMnep~-rype - 20°- 'c n · ABB-. . . . ' '\ . 

neHnn 40' 8TM. <l>oTorpaq,npoaa~ne np0R3B0)lHA0Cb ::lDYMH o6'beKTHB8MR C 6~30H )91 '•. MM na 

OAHy' n~eHKy 'nmpHiioll 65. MM,': Ma~~;a6 q>OTorp~q,npoaamrn 6hm pa~eH I': 9;7. Bce;o 6~~0 
' . ' .. ' ' 

Ilony,rnHo o~ono I 00 000 q,oiorpaq,nli, 0JlHBKo ·~pH· nayqemin iaaai1ynpyror6 · rr =;: n ·· -pac_cest-' 
,_ ~ . . . --.~ .~ '' . ' , ' .' ., . ) \ .. . . ~' .. . ·. ' '.,. ' ·: .. 

HRH Dbmo ncnonb30BBHCi';,. 33 000, . npu, aayirnHllll ,'KynoHoB'cKOil' renepanim ,,0 ·-Me::iolioa··· 

•55000 CIIH.MKOB, Cm1MKli rrp~CMaT;HBan~~i,- llB8lKAbl. ;npu·'.sTciM perRCTpupoaanRCb OAH~ 
' ' ' ~ 1 • • ~ \ ~ • ' ' • 

u· nayxny'lea1,1e co61,1Tnst,11 6npene.Jinnoc~ q~ciio · y ..:icaa11Toa n ·. V0
-qac;11u, ncrfymeHH£1x' 

R3 '3THX 3Be3)l.' 3~eKTHBHOCTb risyx~paTH~I'O ~pOCMOTpll' COCTasnstna ;6% •. Beer~ 6w~ci. 
. ' J . • \ ' ' , ., . ' ~ ~ ' . ,·. ' • ' 

oio6paiio 505 onnonyqea1,1x co6b1Tnii c yrnoM 'paccemrnst 0 ~ 'f> , 11 -457 'Asyxnyqes1,1x coo1,i-. · 
I •·•,·· --.,· • ' ,• : . ' ,, > ,· ,_ ";' •• 11'-.I,_,. ' 'I '' I ',~ _. .. c 

(n_li 6e~ '.·Y. -KnanToa '\,~V° -<IacTnu. Co6~1Tnn 11a1,,1epstn~ch Ha MnKp.ocKonax YH
1

M:21. ~- ~~~ 
o6XOAHMble senu'!HHbl Bbl'lHCilHAHCb Ha. 9/leKTp0HH0-C'l0TH0ii M8Illl1He •. To'tHOCTb H3Mepenng 

I _'' • '., , • _ \ ', . , , ~ / • ' ,. • , • .,. ; • ' , ' t .;: ' 
KOOpAHHaT 61,ma panHa: A_X ,=O, l:¥M, AY ,=0,.3 MM, AZ. =0,6 MM (a.npoc'.pa~~:ne K~Mep,1,1) •• 

··a· TpeTh~f< rnane ·nnccepTannu npnsene11bl peaym,T~Thl ,mcnep1tMe;1Ta· no ·Ksaanynpyro-
- · . /2 3/ , · . . · •, · . · . · . '. 

Y" -•N -paccenH1110 '. • rnaaa lY, n1;cn11men'.'_ o6':YlKJl8Hll!O ,peaynhTBToii. 
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·1·~.-..•.. ,,,, 
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't 
·' 

'~-

I 

,I 

\, ... t 
't Kl' . ' • aaanynpyr11e · rr -,p. -paccesm11n 11 'Kostj>tj,11mieiiT ;Kpairnp~saa1111•,,, 

TTpn nneHTR,PRK8!,tU~ iaaanynpyrnx '7 '."-p -pa'ccerurnii Hano yq_HTbIB8Tb . RMnyllbc <l>epMR, 

'KOTop1,ill a onpeileneHHbIX rpaHnnax HapymaeT COOTHomirnue, yron-nMnyllbc· n · KOMIInaHapHoCTh, 
• • • ' ' ~ • • • •, ' • , ' , , , • • I • , • • " < 

Bhln· paapa6oTaH MeT0A onpeAeneHnst ·nMnyllbca <l>epMR rinn co6blTRll. c npoToHoM; · oc-raHa-
• ~ ' ' . ' . . -

Bnnsaro'mRMCH _B KBMepe. Kaaany~pyl"RMli C'!HTaAHCb C06b1TRH, B KOTOpbiX HMnynhc' <l>ep~ \. 

: -He· npesblman. 500 Mss/ c. B~px1rnsr · rpannna 500 Msa/ c , 6bl~a sb16paHa a co~TBeTc~nn c· · 
: _ , · . ' ' : · ,, · , .. : . '•' ·, /4 5/ '. r'• ,· ". 

- , JlBHHbIMH JlO. pacnpeAeneHnro; RMnyllbcoa. <l>epMn, npnse)lennb1Mn B pa6o'!'ax ' •. An.n, co61,1-
1 • .- ~ -,_ • ... < •, • I ', •• I ' ! •, ' . : ' • , ' , '\,. -

THI!,., B. KOTOpblX npoT,0ll He 0CT8H8BARB8IlCH B · KaMepe,, · oneuKa q,epMReBCKOI'O RMnynhCS npo-
' .. ,·_,·,,•,·, '··., ,/6;,7/. :,· .. 

soaanac1,:cnoco60M, onncaH!lbl~ a pa6oTax , • 
1 

' 

I," I '~ t • 

_,: · ., .· Bcero· 6Mno oTo6pauo 180 'irnaaaynpyrnx rr -_, p :-PaccenHnll; .nocne saeAeHnn nonpa- , 
i . • ,· u I ' . ·., , , \~ _ . . , . , , 

BOK Ha sq,q,eKTRBHOCTb Ilp0CMOTpa, R 83RMYT8IlbHb!ll yron nonyqnnoc1> . 213 C06bITRll, R3 ·, HRX , ', 

. I 71 COO~TBe c" yrnoM pa~CeHHHH 0 ;,:;; 
0

, '!TO COOTD~TCTBY~T Ce'teHR1~\rna~Ryn~yrOI'o ";,_ 
f • ' 11 ( . . . ' . 

paCCeHHHH 
'< I 

Xe · ' · " 
ar,p (~2")':' (7 1 .3 ~ 0,6) M6, 

. x.- f I ' ' , • ' '"';' • 

.nony'teHHoe· 3Ha'!eH1Ie · a . 61,mo ucnollbaosaHo Ann onpeAeneHnn Koaq,q,nnaeHTil SKJ)a- · 

.. ( 

(l) 

\ ;\ 
\, , '. · • r,p · Xe ( > 2°) • , ' .· . ' . 

JinpoBaHRH, 'I ··, , , (> 2°) ·=· .• a"I' - = tl,049 +:0,0~4. ; Pac'teTOM no Me'l'0AY MoHT~ 
·, ,sKcn - . z er· ( > .2") • • · - , . . . . 

' /., - • ' ·.·' 2Tp - ~.. ' 'f '. .· ./, ' _,,. __, 
Kapno· 6bln~ oneHeH!I-Jl0llH CQ6b~TR,l!;. B :K,0T0pb!X' Me)lneHHblll npo'l'0H Re _CM0I' ·npeo)l~ne:rb / 

KYflO~OBCKHli 6apb~p. TTocn:e. BBeJ\leHRH'nonpaBKR, · r,tRTblBBIOillell · TaKne ,'co6blTRH,' 'Kosq$1un-
• ' , . I . , 

eHT·SKpalU!pOBBBBH~ 0K838flCH paae~ 

\ , 
\. 

:,,--
1/ ,.' o; 063 ,:!:. O; 005: (2) 

'' 

', l 2. · CeqeHne Ksaanynpyroro ;, " -- n · -pac_ceHHRn 

''' ;a. aaltii~imoe 'IRCnti 0AHony1JeBblX co6~;Tllll "6imH BBe)leRbi' '~onpSBKH, Y"'IRTbU!SIOmne' 

' ' sq,4,eK;;~B;OC;~ ·.· npoc~.mTp~:' a~HM}'Ta~~blll yr~n ~ ·;eynpy;.,;e . ~Jluo"n~qei3bl~ co6~TRH:· ~ ~·o-- '· I 

i· 

,\ ,••• "•.",,;:-, \,,'.. ,'->•.;1' .. •~,•: ,, ;' ,:• ,.'< , •:', • ,, ' ' .•.• .. ~ • ~ i ... '•"' ,_ I 

TOpblx. y · ,:_KBaH:bl•R V° -'tll<?TRHbl iu'..imnn ua pa6oqero ·o6'l>eMa ·:s:aMepbl .6e3 1:onsepcun .. 
• . , . ' • . . ; . . . ' " ,. '• , . • I 

'Rilll, pacna)la, COOTBeTCTBeHHO, nocne BBeAeHRH nonpaaoK, >iucno 'OltllOA)"leBbllt ,'co6blTBA OK&,:.. 

3an·o~h- pasnbr'M ·N,·(~2°)=719. One:aKo cpenn, 3T~X ~O~bITBil,' Kp0M8 rr~-!l '.-B38RMO)lel!c~~l!, 
.• I . • - - • • ' '- • ,,,, , 

npl!CYTCTBYIOT . Tti,KlK8 

a POAHTenbCKO~· SIAP8 •'unn llCnblTQ nepe~SPHAKy. nna oneHKR AO/Ill TBKHX. ,,-:p '.:.~IUIMO~eii-

. ~TBHli ~~~o~nn~H pacqe; no· Me;~AY '.M·~~~Kapn~; ·. Eb!~~ npuiHTa Moil em,· ~p~ B aaiie .. , 

,, -:·P; -B38RM0JlellcTBllH, B. KOTOpblX' np0TOH 0TA81JR 6blll llorn'om:en 

:-- ' \j .' ' ... ~ . . ' ' . ' , • . .: . .... . . ' . !. 1 • • • ' • '" ; 

cq,epbl, aanO/IlleHnol! .BblP0lKAeRHbIM q>epMR-raaoM, :It npocne,,rnaanac:i, cyJlb6a 11a:naromero · 

~~ .;.'Me~ojJ~ H BTopu11m,1~ 'tBC'fRII BHyTpn. >!j]pa. OT6npa~c;, TOnh~o Ta~~ KSCKadbl, · a KOT~ 
pbIX B38~MOJlellCTBHH ' ·»cex 'ta6~n~ 6bl/lH ynpyl"ll~ ~ 'lnCllO ~ap~emn,1x, 'tSCTRil, Bbl~eJimRX 

I" • -! I ~ . ~ - .. ..... , ... . . ' ,, • .. . • .~ • : • ~ ' ·, >·. :" .- . ' ,_1 • .-·,, • ·., •• 

'H3 S!Apa, 6blno; Be 6onee AByx.·. O'1'.o6pamn.ie KSCK8Abl. Kn8CCHlpRllHposanaCb. HA 7 rpynn 
' • ' ' . ,- ,. • \ . . ' ' • . . 1 •• K,. KT-, B _38BRCR!"'0C'nl OT_Tnna _RyKnoaa, ,:Ha K0T0p0M npouaomno nepaoe pacceSIHlle, 

-., 
5 



· . ..,, 

' 

·'-

:-"' 1' 

. /' .i 

a TaKJKe B aan11cnMOC'in • .oT..!tcir:o, · naanMon~fic:Taonann ·Ill{_ sTopn•uihle: ';tacTnu1>1 ·a ponnTenh-· 

cKOM smpe, . n KaKnM·."Tano .c,:061,1Tnlf. B peaynh'TaTe. aTrut. naanMoneficTnnii. K.i:iaccnlj,11Ka1uiS1 · 

. ~a~u1n~n np~nene~a- ~- ~a~~~ne 1, j(poMe T~r~,- 61,1~~ no~~eu1,1 ·;~~Hb;~· p~
0

-~rnoeoM "n ~~-,._ . . . - .- ·• ... /:. : . ' .. - ... 
':!' 
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3, !ln<j,q,epeHnnanbHoe · ce'leHue · ynpyroro ,r-n' -paccesinnsi_ -· , 

'fins onpeAeneHHSI · nn~lj,epe~~ll'.8IlbHOro C0'l8ll'.llSI fT -•n 
I 

-paccesmnsi _m1 yrnonoro pacnpe-. 

11enennsi ·onnony_qenhlx co61,1THfi 61,in'o Bhl'ITeno yrnoeoe pacnpeneneHne · rr :, p --pacceS1HHii, 
_, ' ,1: ,- ,' ., . ;' ' • :;.: • 

nepelllenwnx ,B :xnacc onuonyqeeh!X cnyqaee,. T. e, co6hlTHii Tll'.ita' K : II'. K • · TTonyqenHoe· 
f • · . • • • · · • • 5 ·, 7 .. 

yrnonoei PiiCnpenenen~e: oTHOCnTcsi K cny'laHM KeaaHynpyro;o ,i -.:.,n - :_pacceS1Bnsi- Kax··: 6ea. -

s;ci~R<in~ix: ~~nMo~eiicT~~fi, Tax ~ c -BTopH'IHhlMn saaHMOAeiicTs~si~~. ci~;aBnmomm.~~ -c·o~1,i.:.. 
• I ' ' • ., , . '\ , 

TIISI .OAHOny'leBblMII'., ,TTpu 91'.0M. yrnosoe pacnpene·neHll'.8 1T . .-;-Me30HOB HCKaJKa~ _TOnhKO ,T8Klle - , .. \ . . - . 
cnyqau, B KOTop1,1x B38HMOAeiicTsyeT BTOpH'IHbiii " -Meson.' OnenKn noxaaam1, .. 'ITO •iionsi·- · 

. ··,,-- . ,. ,'. ,. / . - - ' '\ . , 

TaKl!X·B381lMOll8iiCTBll'.i! cocTaansieT scero nll'.Wb - 3% OT '111'.Cna ·n--:-.'D -:co6b~THfi,. TToaToMy 
I, - : 

yrnosoe pacnp~ne.nenHe onaony.;_es1,1x .cny'Jaes·, nonyqe~aoe · nocne Bbl'IHTaHH!I "..-.' p . 7 pacc_eii

K5, ~ ·. f{7 ! . 61,mo ,m::nonb30BaHQ Al;/_~npenenenHsi:._ B11'./la ll~_lj,lj,epeHUll'.an~aoroce'-

'l0Hll'.R KBa3Hynp;roro . / fT '.:_ R -pac'c~~Hll'.SI, . rion;'l~HH08 ~mt,4,;~eH~HSnb~~ Ce~eHll'.8° ' HOpMII'._; .... 
,,,. - • , ' , \ • : • - ' - ' > ' t • , , • - • '. ) '_,_ .. _ • ', • • ' - • ' • - • - ' ~ 

_I , poruinOCb -Ha· (7-- .(~2°} = (2, 31::!:.0, 28) M6. CnenyeT IIO)l'l8pKHYTb, 'ITO nony'leHHOe llll'.¢<!iepea--, '" ~. - '' ··:· ->. - . _,~ --. ; '· ·1:_·· __ f. .;; '·,' ~- .' ,- ,'' _; : . __ \_, 

C8'18Hl!e. OTHOCll'.TCSI K ·pacceRHll'.IO, . ., :-M830HOB, na, CBSl3aHll'.blX aeliTpoaax, 0TnH'lH8 , 

aT~ro c-eqe~mt OT- AH#epeanila=aoro ce'l~~II'.~ paccesm~-si aa. c~o6onu~1x •.- ~eliTpoaax onpene-. ' ' ' . ·,.,. ' . ' - . .. . . 
:: .• nsieTcsi riiann1,1M o6pa3oM BJill'.SIHll'.eM aanpeTa TTayJ111 n lj,epMHeBCKHM /lBHJKeHHeM · aeiiTponos • · 

:s· Rdpe, nonp'asKH, • y~11T1,1na~nme :~iuiRHH:·: a~rix (i,aKTopoi, 6btliii n~iineilbl cpa~neuHeM yrno- · 

•/ sciro pacnpeileneHHB y~pyroro · "-_. P · .:.paccesi1rn11 c pa·c:upelieneHH~M'. KsaaHynpyroro it: p'-
. ' . ~ ' . ' . ' ~ 

. \ ·pacce,SIHHH, _ non~eHHhlM .B peaynhTaTe pacqeTa no ·MeToJ:iy._ MoaTe-:Kapno~ ,nocne. suecenHSI 

. 3TllX ~onp~B~K- 6_1,mo non;,.~eHO llll<!i¢epeH!lll'.aJibHOe .. ceqeall'.e . "--::,n' -:"PBCCeSIHHH, KO'!'Opoe. ~OJKHO 

~~CC~aTpllBBTb KaK p~CC8SIH.ll'.8 · 1l~ c'so,;OJlHOM Heii~~O~e, 

0

0~0 npH~e;eHO /,Ha ~II~,. 1. , - ' 
• ; ·•·•, • / . . ' , ' I'•"• 

. CornaCHO rll'.llOTe3e 06 ll30TOIUlqecKOfi/ll'.HBBpll'.8HTHOCTH; CJie]lyeT OlKH/laTb, ~To· C8'18Hllll 

: n '.,+ - p·:. -'pacc~siaHil',: 6YAYT cosnanaTb,: ·nosToMy no11yqena1,1e ~•aMH J:1aaa1,1~' no ":_ n -
·• . . , • ' . : . . . . • ' . +: • v ''. ' •' /8, 
·paccesmmo- cpasaHaan11cb. c 1tm!,q,epemmanhHblM ceqenneM • •ir.-_ p -pacceHHHSI npH 8, 8 raa/c 

. . 101 - ' . · · · . . • . is, 01 ·. · · . -: · : , . · .·, · · - . 
.: n'8,5 rsa/c .· (cM.- p11c;:,1). As-r.op1,1 pa6oT · rtpencTasnsilII! nn¢<!iepeaunanhaoe·ceqenHe-' 

:., +~ ~-, -pacce~llsi,s snn~ d~ =exp(~t11t+_:Ct
2
J'., f'n.:. ·,t - nepenaan1,1i! ,- 4-~~-my'nhc ':.. :1 

' ' .• ' ' di_ /'':. ·. , ' ' ' • .. ,.. ·'I +. ! 

• - napaMeTp1,1', He aanHCHlllll'.e- OT• I • TTapaMeTpbl A, B, C , nony'leHHblecnnH. rr -•p-' 
, H ,,.-:-.:..,; .. '-~accesiiiiiii_,npHBe):10Hbl B Ta6nii'~~ 2. 'M~~HO Bll'./l8Tbt .'ITO B' npeAellaX OWH6oit. '11'.X ' 

. . ,, c'.', ,.•. ,~ ' I ,-,;) •' ;-. 1'- • • -

3H8'l0HHSI- COBIIaASIOT; . •. -

')Ionaoe y_npyroe ceqe1rne "-, n -paccesiaHsi 61,mo nonyqe110 _-- ' . .- ' ._ . 2 - ,. . . .. . - , ' 
no·-1 .. =1,2 (rasic) n: oKaaanocb pasnhlM 
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'. nnsi onpe)leneHHH ·AHq>q,epeuunanbllOro'. C8'18H~H 17 :.,n • '-pacce~HHSI H;3 .'yrnc:i'aoro 
, I. "" 
pacnpe-

. . ' ' ' '- ' ~ . ' ,•, ' ' t:' ',, . ., ' - ' , , ' ' - '" \~. ' 
·11eneHHH ·OAHOnyqeBblX 'C06bITHll 6bmo Bbl'IT8HO ·yrn<)BOe. pacnpe)lenen11e ·. ft-• i> ·-pacCeHHHll, 

I ·,: I 

H~pewe11wHX, B 'K1!8CC O/ll10ny'!eBb!X CnY'{aea,· T'. e_, _co6bITHll ,THna·~ K 5: H. __ K7 , 'TT~ny-qe111ioe· 

yrnoaoe. pac11pe11ene1111e' OTl!OCHTCSI K cny'l8RM. Kaaanynpyroro ft-.:.:,n · -paCC9SIHIHI KaK· ;e;~a · · 
B;~;H'lllblX ',B38HMO~ellcT~hll, T8K H, C ,BTOpH'IHbiMH, ~38HMOAellCTB~HMH,: O~TaBnHIOWHM~-co~l>i-

'. ' . ' . ">' ' . , 

, THH,_OAHOny'leBbiMH, TTpn a1:oi:i y~'iioaoe pacnpe11e'~enne 1T -Me30HOB ·HCK8)1{8IOT, TOnbKO ,T8Kll9 

c:ny'lall,_ a_xoT~P,.bIX ~aanMOAellcTBY,CT BTOpll'IHLill -~--~ea~~; One11~11 ~oKaaan~,· '!To JJ:'ong_-.' 

·TaKHX ·aaaHMOAellcTa11i! cocTaanSieT acero nniub. '- 3%' oT• -qncna :u :..,n ..:co6blTHll, no~ToMy--

I • 

' ;;~~aoe pac:np~~enenne OAHOny,:_eablX ,cny>Jaes, 'n~ny-qenn~e 'nocne ~bl'IHTBH~H "_-· p ~p~;c_esi- ' 

uni!_ TH!J~ ', K5;.;. ' ~C7. , 6bm~ Hcno~baoaano. A~H, onpeitenenna. BHAa A~q,,j,~pem:i11a11;>noro ce

q~~HH · ~aaanynpyro'ro / 11 ~ n --pac.cestHHH, rionyqe1111oe AH<jitpepemma=noe, ceqenne 11opMH- :·· · . · 

poj'nOCb ·nau ,:(~2°) a (2, 31:!:,,0, 28) M6, Cne)l~•e~ ~~A'l~pKH;Tb, 'IT~ -~onyqen11oe A~qxj,~peH-·, • , 
1 

· UH~nbHOe C~'l;Hm3 OTIIOCIIT~~. i -pacceH;m: ~- -Me;ou'o~. ~~ ~B~SHllb;X ~ell:Tp~H~X~ OT~H~e··~-
' , . . . . . . ' ·... . ' , . , . . ' ~ 

aToro c~-qe111isi OT, AHq,q,epennuanbnoro ceq~~HH paccestHHH na cao6oAHbIX nel!Tponax onpeAe-. -~ , . - ' . . . -
· ''. ·· n>1eTcsi rnaani1M o6paaoM annstnneM aanpeTa nay nu II q,epM11eacKHM AllH)Kel{lleM nell:Tponoa ' 

_a Hi:ipe,· nonp'aaKn; · y~HTb1aa~w11e annHn~e s~nx ~aKTO~~i; 6btriH n~ll:Ae11i1 cpaanen11eM yrn;_ 

aoro pacnpei1ene1111si ynpy~o.ro i11 ,-: p . .:.pacceH!1~H c pacnpeAenen11eM. Kaaa11ynpyroro -~ - p·"". 

pacce,~Hst,. nonr,ie!!HblM .B. peay,nbT8T8. pac'!eTa ·. no MeT_OAY. MoHT~Kapno, . ,nocne: llHCCeHIISI. 

nonpaaoK 6hlno nony'leno Allq,q>epeH1111anbHOe 'ce'!en11e ft::, n -:-pacceHHlllI, ~OTOpoe MOlKHO 
I - • ~ ' ~ , I I I 

paCCM8TpHB8Tb K8K_ pacce~Hlle,,~ .. a cao60AHOM. nell:TpOHe, 9no np11aeAeHC(Ha p11c'.; 1,, ... '. 

, Cornac:110 r11no-re3e· 06 11;30Ton11"1eC;;,oii✓ 11aaap11aHTaocTil; cneAYe'I'. O)KIIAaTb, 'ITO ceqennH 

,r·L. p :· ..;pacc;;Sln11n'( 6yA;T COBll8A8Tb: . noaTOM:Y llO/ly'leHHbl9 H8MH ABHHble' no 1T - n -
' ' . ., . • •. '+: • .' , . '• . ' '· : ' '; /8, 

cpaa1111aan11cb c AH1pq>epeHimanhHb1M:ceqen11eM •11, 'o.• p -pacceHHHH np11 8,8raa/c :, 
· · . . /9/ • : . · . ' /8· 9/ · · . - .·, . . : · . · 

,.: 11'8,5 rsa/c .. (cM; ·p11c, ',l), Aa-r.opbt pa6oT ' n'pencTaansmn 11n.,j,,pepeiluuanhlioe·ceqen11e· 

' , , + .:_ p , --paCC9HI_JIIH :a BHA~ d~ = exp ( l\+:3t+.:Ct 
2
)' 1 rA;;, ·,t: - 11epeii.aHHb;ll 4-;MnynbC : 

A,.~. c·:_ napaMeTpbl', ~e aa!~cmune-o;:\ n~p~MeTpbl._ A, B, C , nonyqeHHble )l/llI 1T :,p-
11 ":..;.:.,; ·: ·-~accesi~~ll,Iipm;~A~H~I ~ ;a6nH~~ 2, M'O)KH~ llHAe;~t ,'ITO B, np~)lenex OUIIIOC)K ,nx : 
allflq~~~Sl,C0

~•~'IIana10T, ,,,.;):, ~'/ . 
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11-,n ._-pacc~;n:irn 6bmO ._n_onyqe_uo, 
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1T 
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C-

~· 
1T -::- n / 9,0 raa/c .. ·3, 75 :!:. 0,2~ 

.3,68:!:.0'.03 

~,509+0,061' 

9,22,:!:. 1;?0 

8i79 :!:. 0,23 

7, 94 :!:. o, 35 

3,25 .:!:. 1; i4. '\ 
+ 

11'_ - p 

+ 
11'.- p 

. /Bl 
8, 8, raa/c .... 
- .. . : /9/ 
8,5Taat,c •· ·. 

: 2, 38. :!:. o, 32 

1,47 :!:. 0,40 

., ' , ', 
' ,llaHHhie. no, " ":"' n -paccesum10 ananuaupoaanHCb TaK:lKe c TO'IKB apeanSI onTu'lecxoil 

/1011/·'' ·: " < .• ' . . .• , 

MOAenu. HyKnoHa ': · ·• · Oxasanocb, . '!TO SK~nepuMeHTBflbHbie ASHHbie B BHTepaane yrnoa 
' ' l - • • :' •• "- < • ._ .' 

0
,, ~ ~-. •; , • f "i?.", , 

1 
• • :•, , '°, / \' I • • ~ ·•;· • , 

0, 935 <coslJ*<O, 985 MO:lKHO' YAOBneTBOpHTenbHO ,onucaTb npH cneAylOlllHX OIITll'l8CKBX napaMeT-: 
., .. .. , · •" 1 .· .:. "· · - 13 - 1 . - . 1 - r ' • l 3 . 1 

pax nel!TpoHa: pai:1uyc HellTpoHa R =I. 08• 10 CM, itoa<ji<jmnueHT riornomenun K =0, 58•10 CM - , 

.H3Menen~e AellCTBBTenbHOl! 'ISCTn BOliHOBOl'O B~KTopa llaASIOlllero ·" --Me;~~a k, =0,'11 • 1·a1iM-! 
. ·, . · . , , . . . : . . 1121 · .;..' 

OnTB'!eCKBe napaMeTpbl HellTpOHa, nony'!eHHbie B paooTe • , .· · npn BMnynbce · ·" -Me30HOB_ 
·., .:;.·· ·., · ,., •.,•, .. ,·_•.,·c'· -· -· · -13 •. .;;1s---1 ,: · 

.. 2,8 raa/c, oKasanBCb paBHl,IMll: R =1,05.'IO CM, .I( =0,71•.10 CM, ," k1=0. 
;: .4.,... > ...... , ,·: ,': - ' ~ 

. f. 

. ·' 
-:<~~ .,, ... , 

.,_ I 'I 

" -•n -paccesrnue a 38/lHIOJO nonyc¢epy -,i 14. 

. . 
rip'ii 'H3yiret{llll' iaa311ynpyror:o . "-_ ~ :.pacces!HHSI' Ob!~ aapernC:T~npoaaii OAHH ·'cny'lall 

' -1 •.. ' . ! - ' . ' ' • ··,·, >.· -· 
\ 'p'aqcesrnnsi: " - -Meaomi B 'aa)lHIOIO nonyc<j,epy· B naoop~TOJ)HOi! CBCTeMe KOOPJ:IHHEIT (o,,·n; c: ... 

·_ ~150°,' -qTO CO~TBE!TCTByeT o,, c.u:i: =.ns0
f"oea'.c';mp'c;~·o:lK)lE!HH~: y--~BaHTSMB u:~-qa~~ 

TH!l8MB,. -a~o: noa'aon~a'T Oll8HHTb Ce'!eHHe .,, ---,n; ~pacceSI~llSI "a. 38AHIOIO nonycqiepy: '. 
·.· ,•'' ·. \,-'·', ' . ...·. ' ' . . :_ ' ... - ' ' ., ' :.. 

u <- (>90")_'. TTpn ·aTOM H8/l0 Y'l8CTb neynpyrHe B3SHMO)l8HCTBHll BTOpH'IHblX 'l8CTHll B POAll-
• ~ . ' - ' ' ' I , ' • ,.I • . ,· '_' ., \, ' - ' - ', '•:- .~ . '; '- .•. : '• ~ 
TenhCKOM BApe. :,BepOlITIIOCTb Toro,, -.'ITO ,nponsowno 77· -, D ·-paCC8SIHll8\ B 3a)lHIOIO nonyc<jiepy_ ... 

' ~ • ~;~pn~~~e , 'lacTnn1,l:11e ~aan~o;~~CTBoBanu, a P~ABTe~i,~K~M: ~pa, MO:lKHo ~annc~n , cn~AY~ 
'~· :·,;. • ' ' \ • ' • ' • ' < 

'.WBM .o5pa3oM:., .. ,, • ' . 
. ,. 'i . 

., ·. . ' ' . X '.· ,,. X . .._ 'l.' : / 

, VI=· exp(:..-2Q__)~·exp(-~ .)exp(---=..iL' )/,, 
, , •. ' A~, . A(>90") _, A1T ,· . : .\1 

l'ilO Ao-~,\.· AH -cpeAHB,e, c1;10G~i:111i,1e npooern B ·llilE!PHOM aewecTBe nnH 

(tl) 
. :...,, \ I v 

nepBH'IHOl'O ,,-~Meso-
.. ' ' :; .. , : 

Ha; · BTopn'IHoro .,, -MeaoHa u Heil'11JO:&a; cooTa.eTCTBeHno;, x
0

• , . x · , ', ,i . - i:1nn11a riyTB rrepanq.'. • 
'-I\. ~ - ' , ' , 1T H - , < ' 

HO~O ,".- -_Me3~Ha; 'BTOpB'l~Ol'~ ,,,-.:,,;:t~?~ ;u, H.~~TPOH~:B: llA_E!PHOM aem~C'l'B;i . ~-

P,. u~~(>9QO)_ ; pQ :""0,0639:·IO c_M ·- nnoTHOCTb He~ipoHOB B B/lpe, Xe • 
. . : , . . . . ' : ·;· \ 

Ce'leHne, pacc'lBTaHBoe Ha SlilPO, .'· MO:lKHO · nony'IHTb HHTerpnpoBaHBeM Bhtpa:lKeHHH (6) 
. . l H . . / . . . /13/, . ·• 
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