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fipw wayqe'ftllnt p&CC811111UI &&pHUII:tt li&C~'Il~ II& II&JIHe yrJU:I. 

C DOM~aD nyaupaKOBHX KaMep, UOMe~e!BHX B M&rHHTKOe n01e, 110&8~ 

nprureMTIICJI u:eTOA TpeTII1lX pa&BO~el. BnepBHe 011 OWI KCDOJU,SOB&R 

B paCS~e [1] 1 B CJle.I\YntteY B~e. He K~OM CJie.n;e nepBIAIIol 

11&C~B~ 1 He itMebiJ.eM BH,IJ.llMOI'O B88.HVCAeiC'l!BHS1 1 JI8MePfi8TCSl 1 BaD~• 

Mep, KOOpAJ1B&'l!8 •x• .1\lUl KeCKOJiai<IIX TOli8K 1 pUHOOTC!fOH.X DO •y•. 
flpa HOM OCJ. "y" H&np&BJieB.a 8,D;OJI:& CJie,n;a. S&TeM BflNBCJLft:DfC$! 

BTOp:Ie p&3JIOCTH "x" -BHX KOOP.JtHH&T ~:a:Mepemna: TOQeit • llo JlaJIX'IRil 

CB&liK& B'l!OpliX pa81IOC!f8A /'!.e. no T]H!'!:&KM pa8110~5M/ CY1JII'f 0 

HanRQBB pacceaHXS c KeB~Mol sa cJ~e 'acT~eA o~aqx /nm~o 

Oil& Heiftp&JDtlla 1 JJBCSO ett D8p8,1\8ll OliUJlJ. M&Jild llMnyJIItC/. ~&Jilt 

X&CTOilllt81 paCSOTJ:i - JIHRBJI'l!it BOIMO&IliJC'!H A&llliOrO MeTO,D;& 1 npnre

liJIBDierocn .n;o CKX nop B npOC!rebeY :tKAe, 11e .eanqeMc.FI, no 

JIUIMy MKeDI> 1 llUCSo.tee p~OB&JIItJilOI. 

B .n;u~tBeimeM upeADOJl&raeTcJt, qTo xaoCSpueHJUi c.JieAOB 1l&CTJID; 

IIB.UI)'J!Cft Afr&llll OBpfUOCif81, O'l!BJIOI8!DlJI OJ! STitt OltpyzKOC'l!el 

odyCJIOB.I8111:1 '!O.:ItKO UOI'p8DO~JIMX B8M8pe1UI.R KOOpAJI!I&T '!Oli8K 

cae.n;a, &TK norpe.woc~ aeaaBx~ • xMemf rayccoBo pacupe~e~e
sae,aoop~a'l!H Bcex ~o~ex BBMepa~ca c o~aaxo•o~ Toqsoc~•~ • 
cneyT~•Y•~ aoroapa~aoe paccemme. O!!MeTHK !l!&Kae, ~o paccMa

Tp•aewl: yrox xa.:oMa ?J DJIIiftel! npoex~ett 11a ueliKY · npo

c~paKc!l!BeBBoro yr4a pacceBBKa. 

OuCSu JlllfttR!liJI!· Boupoc o ).Uicnepc:u pacnpeAeJiemut ~PH YX 

p&aliOC'!tl Dpt _:piiKCBpoB&IIHOM yrJie i~BJIOM& H Sa,n;&BHOM DOIOK8DB 

'!0110 KUOM& p&.CCMOTpiDf B 0-e:M BI(A8. 

i1BM8pHI>TCJI KOGp)J,tiii&D Tot~ex nae.n;a, paa~eJiemua Klfte~uoK 
A~ • Ec.111 i - DOPfl.l\BOBHI: aoxep !!OliKK, 

K 'J;: i·Aj· ~ 
ocsoaaauM 11epea (Ax), -= :x; - Xi,., e1. 

rl.fo .( e( 

••pes(llz)z :(4:C~- (Ax)·+.P 

qepea r;_s:x X'./Y' (A'z)".P_ (A ~xJ..:; 

nepttse paiHOCTR, 

B!l! Op:l8 p&a!IOCS , 

TpeTbM p83HOCTM, r~e 
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, 
H y~I:I:A&8MC.fl, qTO BOJiyli8HliOI BapU:IHHt c:UU.O(tTpKliHO OTHOCHTtJIIt• 

HO neptC'f&JlOBIUI MtCT JIIOfOi II&pli HHJ;eKCOB r1 , .ft J4 d. oTO 08!1&-
(. rJ._p( 

'l&tT, '1TO BIJIB1DIH8 (A
3X); MO&eT tiEiTit IIOJiyqeH& HttCltOJiitKHMH 

IKBHB&ntHTK&YK CIIOCOf&MH,OTaK'I&O~BMHCR ,~;pyr ~ ~pyra BtJIH

qwa&MH npOMtByTO~X nepBHX H ~!O~&X p&8HOCTti.TaRKM ofp&BOM 1 

nop~OR BtpXHHX HHAIKCOB T8pBtT C~~CJI H ey~tCTBtH~K .f!BJI.fl

ITCH JI:Km» HX coqeT&BKt. aTO DtaBOl.fiiT nepeATM K HOBHM O~oa

H&liiHHJDf ,J;JIJI BlpxJUIX HH,J;tKCOB - Q, 1 f H C 1 r,~;e Q, - BCer.-a 

H8HMIKitDI 1 a C - HUfOJiitDI H8 lH!X,T.t. Beer..-. a.~ (:!:- C • 

Ter.~;a 

1 1 npH a ~ C ~ · c Ll 

II ODIHfiUt B KSMtpelfKM TpiTWIX paaHc,c·rei tly-,;yT HMITit ra.ycCOBO 
ale. 

pacnpe.J,eJiene c AKcnepcHeilt q) {l:lax.) ::: ! 2) .x. , r,a;e 0 ~- cpe.~;-

HeR:sa_~;paTK'IHSJI OOfKa HSMtptHHS lUIOp.-xKaTH T011KH B& IIJieHKI. 

21 l1Pfl a = B lxn B = c 1 m c ~ a + C 
aac ~ (A:Z), = ::cb -Zx~.·-~oa -xi+c +.Xi·h~a + /V:::Ce-J.rL.,.e- Xi-~oza.,.c 

ca. a-a 

31 llpK c = Q, + B 

U ~~(A4.X) = .f~ 'Z).:lC · 

+ Z Xi-~oaa -X i+4a, 
Q,Q.. (.za.) 

V 21 (.c/~.x) = .10 .2) x • 



5/ DpB a. # == c 

, 

BapH&HT a = ~ = c JDUlJ18TC.! ynemtH&BldMCJl 1Uillt cJiyllatM 

npx»ese:su YeTe,~;a TpeT••x paaJteeTeit B npocTetmev BHAe. 
Tun ••paaoK,c !I!OUX ape:oa &lfcoJU>THHX ou•81< Hsr&epeua 

TpeT.iiX pUHOCTtA lla.KfOJiee Bhtl'G.a;Hl.ilil lDJI118TC.I B&plla.HT 

(aTf#c, a ~R). 

aaa~o•••9T~ TE•~~~~~ R!!•ecTel oT Bo•pJ!s~ •z• To .... ••~•••, 

Eco: w ••••x li&.IOM xa :uaJJHI yt eJI: # sa npool a-•, 
KlllPUJieJIBt. Kftepetl ,.. IIUGM& COBI:&AUT C OCitl> "y" ,B tOJIJI 

TG'll& li8JIOII& DttT KOOPNIB&7y ! I TO 

_0_ (~-:f)+ 1£~-~fl 
Xoc V £ 

:z," .,Y. fy,-y);/~-Y! 

o rt~-¥J+ /~21:1.!.. 
X:~~ .a V z L/ 

X 
. _ zJ r t;-:t J + I y_ i - t/ 
" - 2 

fipa aTOM JIJlfoe X,•O, ecu ( ~ i-~~} < 0 , T. •. eeJIIIl Aa.HBU 

TO'Ilta pacnaaeBa AO 118JlOM&. Cllt)tf8T O'!Mt'l!BT. t 'ITO 8A8Cit J1 

,I;Ute Bt8,1;8 11tpea X J1 ~ ofe8HU.118HH TG11RH8 KOIMJIII&TH 

'!e .. tiC CJltA&, Be XCJta&eJIBI:i8 ODl14fK:UOI IUUfepeD.fl. 31'0 88K811&HJI8 

OHOCJITCJI Ta.Rse ll K (t:,.x) , ( A2, .X) II (~X). 
I 



.... If-

Tor A& 

(43Xhak• x, -.x,~a,-X,.,.t-:Xi+c r:I;+a.,.~+~·.,a+c.~X;,.,#+c-:Xi+~t~ .. c =-

-a[-(1;-j}.,. /~i-ll_(~-.,~-:t)+ Jd~Q,-tl_ (l!_.,.f-){);/:J;., 1-:tl _ 
=V z. ~ 2 

(V!·.,e-/1)+/~·-~~:-VI + (Jt;.,.r:tl+f!fu,_c-:il + rv.:~a.·c- lf)+/ ~·.,..c- ~I + 
- 2 z e 

L (/j..t+c-if)+/ ~~.IK.-'J / - {j;-14-4-c-Jt} ~ / :f.<+u&.•- :f !7 =-
., .e ~· J 

=f-[fr'j/-{1;~4·Aj-'j/-/1;+;·Ar Jj/-/Jt;+t~ot-'J/+ /ffi+{4+i)A)rJ/+ 

f /~i+(tUG}t.i -/j/ + / :f.;.(l+c)Aj' -)!/ -.I ~i +(fJtfl+e)A~-~/} · 

3uaCKXecn{t.3.x/~;. ·~ax/ J-A~/ I H y /B e,~;IIIOI
~ax /j y I upeAcTu.leaa rpa41l11ecn 11a pxc 1 •· .2 AJLI AB1X 

CJIY11&8B: (a-tf)< C X (~+4?).> C • 

Heucue,'ITO ecu{- <"<1 ,r,~;• L - ,I;JIIllla MI'H ~~~tpyuocN, 
a R. - •• p~c , TO ~e!rwt panaocTH •cKJII)'IU!r DICTUIIIIJD 

3 , ... c;. 
KpD.IIIJ.llt•~eM7 npxBeA8HJIU BbUIU 3aJIHCbDCT1t/4 X i Gf ~ 

cnpueA~JUa • AJIR CJJeAOll nep:sxuux 11&CTK~ B M&rDTHOM nu:e, 

T. K. ••• of!AHO YAOBJI8'l'BOPJW'l' ycJ[OBHIO j << i. 
Ma pxc. 1 • 2 Jierxe BH.J.eT», q:~~o Ka.:I.J.U TpeTa.fl pasHoeT• 

OD&THBae:r DO ( a+f+c) S11l88K Be.HK'IKIIOI: Jl ';j. llOJIIIM 1QIICJIO 

s11eex wa CJI•A• h • (a -JI+c}+ c/ ,r~u ol • puR ocT» HOMepe• uepiL 

BOA H UOCJle,J.Bel 1'peTltKX p&IIIOCTeU ,B811THX ,I.Jlll AUBOI'O CJII~&. 

Mia p11c 1 11 2 BHTeaaeT ~uae !rpe,usaue a. ~ C x npo~w
pe BIRIICJle&a TpeTaK:x pusoc1'ei,!~.K. ITO !fPefoBaoe ofecne-

11D&eT llaJDIUI BOB C DOCTOIJJI!WM J[ UpHTOY IIUCRMUaJIHM 8H&-
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~ 
11eoeM /A X / • Bl:illOJlM.fl a'!e ~·'J)peleBUJfe ,xNeeN cJie.-;y~He 
BOIMOJ!JWe B&pi4&Hni IB&llOMiilHU, liTO BC81'.1;& Q, < g , 8CJIK Q... ~ 5' 
I4 I< c, ecu # ~ c I: · 
1 I I~ c Iti c ~ Q, +,C., 
21 8 ~ c • c-= Q., + e, 
31 c.:::; c . 

" 

OlleBJIAltO, ll'I'O NISI DOitiCR& J4SJIOM& CJH!·.J3eT t'ipaT:a IUtCltOJli.KO •rpe•r~t

li'IX paBHOCTe~ T8.K t liTOfl:l 8 OH& 2-5 Bt·pBO:fii Tpe·r:aei paBJIICTH ue

ptKpblBU&Cit sOBolt\: 1-2 nocJie.Ql)-x. Ha pKcyJUtOB T&Rxe cJie)J;i

eT,ll·ro sou:ep noc.~e.~;xel TaRO:iA: paaHocTK pa:aett[1&L+e)- C] ,'!.e. 

ri=CL-#-rc. 
TaKKM ofpaaoM,c !I!OliRK spea:Ha rcTp&H&KJ4Ji suacHMoc·rH JJe

JIHttf4HH /A11 X/ O!t noJioaen.s TO'iKH 14HJI8Ma pa~oHaJU•HIDIM BJIJ!.IOT

c.B: B apittaH'l'bt c Q, ~ t' . 

C.[!DHeDe BapBaHTP c yt~eTeM .•'•:s ~a&T•E••. YKaaUBbte BHUie 

Tp14 B&PJIU:'!8 C a. =% ~ BM81)T p8.Blli:i8 M&KC.PU4U•tme ~eJIHtmtm 
/A3:r.l/f.,9.6~/ , so 01111 Tpellyr>T paallleftilll cxe.»;a Ba paasoe tmCliO 

1i1111R J4 nosTeMy MUI'YT I'IdT. p&8HhLI~ :88Jllll'lf4Hii /A3X/,._x,T.R. 
/~,:x./tvtta~! / ~ J 1 /"'a/~ . /J..tJy/ • Q..,, A :X: ma-:t:: 1-t l/' h 3 £ /JJ) 

Kilt yRUHBUoc• BHJBe, n:(a+f..;-c)'fGf:t:2(a,.,.c) H jA.x~;_ Z(f<~-.!J;). 
,IJ.Jift. WHII¥8.JlltHliX -£. , T. e. AJI.a: loJI itlDX a, , I • c. ueeu: 

11 a~ R~cJrt a+~; -&; ---1 
H /A

3x/ --..~f;-tf.,J.f DpH Q,-. e>P B C _.,..oa. mooc. , 
21 a,~ 8, c.: r&-t-f; .£_ __,... 2 

a,/ 5 I _.,...!. .. J., I zJ- J 
11 ~X (,...4._ ~ UpH a., ..... 0.0 H. C _.,. oo. 

31 a.. ~ 8 ~ c ; ~ --- f a I 
11 I~,«-I MfJ::r:-~'1 ,L I zJ.j DpK CL - ~ • c .... ~ 

PacaMOTpllM d:OM8Jla1loe UOJIG Jl'leex .J.Jift. K&;S.Aero :sapH&HT&. 

1 I a. 4 I.:\:: c ~ a, + 8 , cJie.J. oB a '1 eJu.a e , a. "' 1 , f = 2 , c =- 4 
• I ~,X JM4a:. • fo L I ;J.f. 
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2/ a.::\ I, c = a,~ 8 ,cJle,~:onaTuJlt.Ho. a.• .I, I • Z J c =.3 

H 1~3 fX I = -f " I tf I . Jhd.» IT 

3/ a •I: C 1 cJie)l.OBaTHJIIJHO, a,=~ .f,. c =.2 

J4 /A3!%1~4x=-f'-'ltJ/. , 
B:tiUOJlJIJI .J(Uee MTI:UMS.JIIJHylO OTJIOCH~~eJII•HYI> ODIKlfKy ,HMMM: 

1 I a.. :a (, i= £I c .L; ,; e>,~~:Jt;, :: J f>:~: ) 

"' {0/4~::c.lry ..;'/1 - ;;;;;:-- _ __!__ ~ '} 03 ~--2)-=' 
o,.,. = /Az.x./ ,.,:;. • 4V y.no:e. L, ttl-} ....,. "'oJ L. jz!.j . 

2/ Q,:rf /:,e C=-~· CZ> 6 
' . J ' /A3:t/ = 2:) ;IIC. ~ 

('-. '=~ l"'t;:;;' ~ ~ ~o r Y~=s 
o,,"~ f"V., L./1J/....., .t.J, t::> L,f,J.f • 

3/ 0 
o,.al, ,, C=Z j Q) /A~ a:./:: f~ ~~' 

(\- r ... /<~~ 6"\ ' 1' e:t '(). D Y9:> ; o,..h. ':.. ,,..,~ L,jz.Jj ~, Jo i., Jill . 
TUllY: offpaaoM ,BilUI11111YI) T011BocT• •aeT BapxaBT (a,~ I, c • a.. .,.1) 

I4Kt.repecHo cpaBoT• ero c :~apB&HTGM { a, .. l' c) ,ne~ 
llaKMeBuee lUICJie Jllleett n = 4. 3 .. eclt / i!l'x /,.,Q~ " .fri., Jz}f L1 

4 .. 1- n;;. r c.z:, -· J:;,., = r ~?,o ~.,I 11-f ~ ~~ !1 L, I&/ . 

CJie.Q'e'l:, OAHu• ,yt~ecT•, 'liTO .J.JI.fl t~ ~ t' J" =c),..,, 1 

B TO l!Jp8U, lt&K AJiS ()., • C :.: (:! s:..iH ~ ~!: O:.o:e:: .3 ~,..;,.. 
KpOMe TOrO,'ITGfli efecneWT• eTCY1'CTBHe S8M8TJIO~ npltM8CH 

cJieAGB ,Be HIIID~x KUOKa ,Heo•xQA:P:Bao B:Y:eT~t f ~lx/ ~.3(g;lil::c/•' 
Tpe•o•aBHe aucoKoi »~~KTHBKOC~B efBapysexxa cXeAOB c xaxo

aaeM yCK.IKB&eT 8~8 HtpalleHCTBO ... /A':x./ ~ bY tz/(ll.S:r) 
7 

• 

Y'11KTiiBU I b!J:r /mil:IG ~/A ax J • JA3
.:x.ltotto"4: = L J~/· * 1 

nOJiy11aeM L /~1 ~ ~ G Yfl>JJ;c~ • ~ ~ ~ · G f~~:c,'· L . 
1/ a,=i, 1=2, t-=4; D-~iO·sfl'fi4-t~.t7(),'ii;-f:· 

2; a= t, I= z, c ;:.3; 7J.*: J1
• sf?-(0; i "'lfl'rr::·-f: · 

31 a :rL, l::c =Z; ~~G· ,y'U~·f; ttt,f~S~·i· 



4/ a,: ~ .. c =.I {} ~ 4.&(2?(0; ~ 1/Jitii;·f; 

~ ~ :J~ 4' .yg;;. t . 
ECJilri y11ec'l'lr, liTO AJ111 3Toro Bapm.aBTa Bee ' &ff.a-qeHMs./A,;r:./ Mf!11J13 

/A!~Iw.w. H jA
3
"-/Mo.t not~·rH paBHOBepO.ffTHH ,To CT&HOJtHTCH OtfeBHAmDA, 

11!'0 OK He YOltiT J(OHKypPipO!JaTt. C BapKaH'.raMPI (a.~ f, C: Q,+l) K 

{Q;•6=c). 
RHTepeCRO 8~M'ITH'rlr 1li'P.O :88 BCeX eapMS.HTQ.X C Q... ~ ~ HM·ft-

C.R nepaAHli8CROe T41M8H8HK8 sMeK'!HBIIOCTH GdBapynteHH.a: HSJIOMa 

Ha CJieAe C ntpllO~OY, pUHI:iM ,J.DHe l!ll8i!<tot .o # .1'uoe nepHOAK

qec~oe CHK&eHXe sq~eRTB8HOCT« B~ORi RaMepH Ke npOnBHfteTCft, 

UpM He oqeH• IOJI»IDO~ CT8THCTHKe, B SKcnepMMeHTaJiaHOM pacrrpe

~e:JiePIKH Ha.tt,J.erUtfi:X CO~HTHVi no Of'beJJy K&MepH H MOZtT BHII8CTit 

HS UO.JUi speHHJI ~:KcnepHMtHTS.TOpOB .):\!y1Cpa.THI:le IISMepe!n1.R: CO 

CMe~eHHIM .R:llt8J( yueHt.m~T KGntfAKH1: 3~~eKTH:BKOCTH npKMepKO 

B.J;BOt ,110 npH ysuH'leHrm otS'htM& H&Mf!pen~ :eaplitaHTB (a,~/, C-: Q,48) 

II ( Q. ~ i &- C) CT8.KOBHTCJI fOJiee BHJ"O)~ :K C TO'tiRB speHMff 

TPYA08MKOCI'14. 

BliBqm: 

1. Be.lUI'IHHa Tp8Taeit pUJIQCTH ll OmMIStta ee iiSMepeaHfl: He Sa.:BH

C.fl'l' OT nOp.f!Aita t 13 KOTOpOM CJieAYIOT 'QUCJIS a, , 8 lll C. HpH 

COCTaBJieHVIH nep:so~ 1 BTOpOJ7I Til rpeTJ.t~~ pasHOCTe:t\, a 3QBHC.A:T 

HKW~ OT MX CO'leTaKHH. 

2. HufoJiee BHroAKNMA c TotntH speHJHI e:J!i'ett'l'ii'!JHOCTJI! ofHapy

seRMH YISJIOMOB Ha MaJIH~ yrOJI HEJI.JIIOT ~Jit aap:LHUtTH { Q;.c(, l=t, C:!>} 

II {f1w(, f.c:2) 1 TpeESyr>ll\He HStle~81m.fl It00p,JJIH8T 9-TI4 H 

7-MH TO~eR Ka cne .. e COOTBtTCTB!HKO, 

3 • YB8.0118JDUt UCJla JI8Mep8HHI:iX TOIIU MOaeT DJIIB8CTJI 1C yBe

JlTtt'tleHHD llyBCTM'ITeJIJt!IOCTH M8TG.J.8. ,BO Be foue t lieN !Ia 17% AJUI 

aapif&IITa (o,*"l,e::a,r~) JI Ha 25% fwJIII BapHaHTa (a.~ Bee) • 

C'~ 
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~mttr;e!{!a: 

1 - 1111.~. 39,426 /1960/. 
, 
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