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IlPEJ(Jt1 CJI OBI1E 

B HaCTOantee, BpeMfl IIO, B0IIpocy O .BOC,CTaHOllJieHlU'L IlOTem1,11aJia 

B ypanHeHv.Uf.- Hipe;n;HHrepa,,11.0, TeM MJIM HHN.M, RClU4llTO~J.1'q(?CRt1M: CB011-

CTBaM · ero · pememdt ( cneKTP.aJI:&Hart cl)yH~IJ;HH HJIH npe;zi;etn:o·uaa wasa) 

• HMeeTCij.- ylKe 'AQBOJII,HO MHoro. M,aTeMcl,TMtieCitl'IX H qJH8HtI~CJtH:Xl, pa6oT. 

C -MaTeMqWHqe._CROH Toqma: apeHHH 8Ta aa,Ila_-qa IlOJIJtrnJia, MC:<Ie:pn:btBaIO

mee .p~~eHMe B ·-.USBeCTHblX pac5oTax 1'1.M.reJI:&Q!~H.ita;...E~M.Jie~HTa}la/I/' 

M.r .KpeMHa/7' 8/. H B.A.MaptreHKo/5/. Ewn1 ,2to1taaaubl·,Teop.eMhI,;·, 

cymecTBOBaHHH H e,2tHHCTBeHHOCTM, paapa6oTaHhI MeTO'AhI, II03BOJIHIO-
; ;, • • ;, ••• •, • : '., . ·;:·! • .. • ~ •, •v ",. j • •3 t\ l 

mHe BO MHQrMX CJiytiaHX illaKTHqecKM CTPOHT:& IIOTeHIU1aJI IIO npe,2teJI:&-_ 

:, HOJi ' ~a ae· \_;tmH "b'.neRTP8.JII,HOH (l)YHKD;~rn ~~ ' ' ,1 ~;\: ~~ ,. 

0,2tH8KO, 
1

fipM._ ·nepBbIX lKe IIOil,blTKaX npMMeHHT:& 3Tlil p~;8yJI:&
1

~8~bI 

R · oc5p'a6oTK~· :,~Kcne·p~MeHTaJII>HbIX .itaHHrnc no pacceHHM~ {;
1

• ·o6JiacTM 
••••• •a• 

Mamh: 3Hepridf); BblflCHWIMC:& .itBa· o6CTOHTeJI:&CTBa, o"rpamrq:0:BaromMe 
• J ,~-- ' - ,,, ,. ~ •. ·' ~-- • 

3Ha-qeHHe 3TMX pac5oT .ZJ;Jiff WH3HKVI. B6-nepBmc, MaTeMaTHlleC~H11 

annapaT' ,· npHM0Hfl0Mbli1 B STMX pa6oTax . ~OBOJI:&HO CJIOJKeH.. 9TO aa-

_TpylJ;Hfl,eT npo.Be~e~Me, 'tIMGJieHHbIX pacqeTpB Ha OCHOBe 3.TMX :'Pa6.0T 

M,· aacTa:SJifleT,·MHOrMX (pVI3MKOB IlOJI:&8.QBaTLCfl npMMvtTHBHbIM"1CflOCOc50M 

"npHrOHRM'' IIOT0HI.'(HaJia, aaBMC~ero OT .HeCl{Ql\bKUX. ,napaMeTpO'.B, K 

3KCil0pHM0HTaJILHO Hali.ZJ;0HHOM <I>aae. 



c. 

Bo-iTopI:iIX,, 11 's~o caMoe rJiaBHoe, BlliICHHJioc:r,, "CJ:TO 1mTe1mTH

qecmaa IlOCT~-HOBKa ·'ac(l(attt'I, IIJ.)HHflT8H. 130 BCeX ynOMffHYTblX Bblllle 
. . . 

pa6o~ax,: ripe'AilOJiar~~T- 'cynte CTB8Hlf 9 _ C>pJl:p~~': Toro, tITO MO)lte·T -6bITI, 
. ,, ' ' : .. : , ' , t!,'1 . <: '· .i It\~/ ' t. ·_: ·.' 

88'A8HO 'B peaJILH'6_t;t qJ:VI3:t'1'tieCKOH sa,iiatitf; :if"'"MaTeMaTM'CJ:eCKOM IlOCTa-

HOBKe npe'AITOJiaraeTcH, trTo npe'AeJi:&HaH wasa (HJIH cneKTpaJii>HaH 

!f>YHKIUUI) HSBeCTHa 'AJ!fl Bcex 3Ha'tlemdi , aHeprHH • B 'AeticTBl1TeJI:r,-

1fdc_Tli' '~aTOI10<61>IT:& • 'HE!'1 Mo·teT, Tak Ita.1<: caMo ypaBHeHHEf Illpe'A11Hrepa 

"TtfpHeT,; >01.dbfcjf np"tf ci:fa:airnTejiBficf :HeBhtC6mtx?C) .. 8Hepr1imx, ,~ · 200 MeV) • 

:' iflp:trMEfliHeifi,1e·-lii11t6r,zta -MeTO.z(br -aH8.JllllTMtretHtbL1 - aitdTpartbJIHltMMJ -cpa3ht<· 

~ 'aa).!.ifpe'AeJii;(:t,tayitaeMoro- trpbMelftyTmf SHepfieTHqec1t01ii" lllR8.dIJi flBJIHIDTCH 

-·,:ftpaliiiefHboMHMITe~:OHhlMM ~· 'BBH;zty 'iteifa6e'litHbDC aitcne PMM0HT&Jit:kmc no~ 
\ ··,· \ 

, ·,,_ 1.1'pefu1focfi.te}i m HeycTothilIBOCTltI aH8JI11TH-l!eCKO~ 3KCTparfoiifiitHiLno ;;• 
\· ' ;' 1 \ 

OTHOtneHt.1IO-''K kSTMM·::norpelllHOCTffM)~-' .!f-.!. 

... ,.{ !/:.·,. ... (:, ··~• .... ,··\: ,' ';. k~ -,i: ;~ .... i.\.1 .:· .-·,-:(.: • ' ' l O •• • .·,_. •• • • ·•·. ---~--:=~,.....- ·•!'t"I'\ ... -~';. 

llI? I(KTHPOBaHHblX pa6oT, CJie;zI.yeT, t!TO no ROHettHOM,Y OTpeaKy 
.. ···:.-:u~.::~:~:: r:1 n: ~.-c.:~z~;.: · -;·,·_:_ .. _-· -:.1. .~.<- ·.,.,_ ·;··;-;_ <-.:- ':~~. · : '":-~·,, - ~,,, ... t ~' 1\f} . 

npe'AeJil>HOti qja3,hl, aa;zI.aHHO-ti O ,~g~~~HQH n?rP~.~-H°.~-~~~,, n?TeH~Haft 

1~~~:~:~r:;t::::::::::0 :~~~:~:T:;e:;tnMitMt:;;M;,o:::na-. \ 
i1.:·.~:.1 ;.:;;J_., .. )1_~ -:-;.~· \h·~fi,_,, .. ~\_'.;1" t ..... ;".i~:t .. :. 'J:~ ., -~-~ ;_~:-.::.:tI:·: ·-~~_.: :'iJ 1

:'_,·~.
1
--' /' 

CHJI:CHO li3MeHHTI> IlOTeHI(MaJI., TaK11M o6paaoM, aa;z1.a,-g;a B 061>ItIHOM 
. -··· ... ~ . .--· .. ·.;-· -·. ·:G ·::-~ ;_·.;\.;.::--.•1::·~·~: - :;··· . :>~·.· :·._\,-- .. >:.:~ ... ~~ \ :._.-:- .. :: .. _::·:!····· ... :r ,-. ·Jj•~i.:;· 

CMRCJie Hl3JIHeTCfl HeKoppeKTHO~. . 
·-,:. n ;··. ~:. -. :~~ .. , --.~- --~ .~ ~----·.. " ~•.:. _.._.i;_-~ r~; __ ;,. :'• .. ,. }.· . rr ~-

,,- ' • - O;z1.na1w, -·t:pH3HIIe c.:rnrit Vi:HT:e.pec; IIi5&,1.{CTa:BJIHtlT .. Iie IiOTeHD;MaJI TcaM 
no, :.ee6e,: a, cooT-l3e!rcT:ayronttire eMy -BonH"o:abfEF <J>yiiki(Htf 11:iIH, ?rfotinee · 

'ii ,ronopa, . neKo-:ropb!e __ t"ItBa;!{pa'llntJHiite t:lJopM~t,- · ·co;z1.epJita!IlMtf ',:adJIHOBtie · ;< 

--:;if!yHKI(HM~!.
0

,l; · - 'r,r1:>:1 ',;,0;•t •;< /'.. ··n:•i:~ ~ ·:,, -,: • :.·:·_;:·:: ,~,••; 

-------------------------------'~~;.~f .-L("" ('.1 ~.-.'. :', 1 
('. ·.' -::~-~·~:t:.?:J~~••· ._.'_ ~:.:,;/· :,'. 1::}f~•~}/j_t,.; 

x) · CM. no ·aToMy rro:so;?Iy aatmtiaHM~ n ·n. 3 .. 

-_- xx) i,To :eamHoe aaMetra1rne npr,rna;n;nentHT H.A. CMopo,zi:MHCIWMY. 
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. · . .. . . ~,oa~p,¥1;; ~I?-~~q~~J\~,T,: .. ~IfTEt,;.Ff?C.:P p,C,~Mq;_Jl,<ttfTilJ?J}P~;~ .. ~:"' R0,!1-
.; • , • • --, •A ~ -•,o h ,C •· ,' ... - >,•,- - -,, • ', • jl, •,;; f ~. • •<.._ •, ,,• • •-' ; 

peK~liOCT~. ,q(jj)aTHoit.\?~Af}.tlikii .. ~:-·)?'.X9..4:.TP~!q1._~::µe;H1'I~ .• , .l:~-q:r,~ Jil{e~ ;"-· . 
. .. - ---~- ·.• • -~ ,. J. ' .• ··\t: . ··-·:'.1..:;.. - ·.,.: , _,_--;'!.-_ ~ .. • J.·_:· ,: ) ..i.: i,., :''-\: \~ i: ·::,t-~ _._ . ., ·.\·L:":. ~ - .- .. ~, t:-. t ;:, ,;-;,. ; l_,:; ,.... vJ.~·"';-1'··:.}. 

(.·-,WaKTirq~9~•Ni::1:9Ppe1tT~P?~H -.l:.C.f,p:q,9i~.:::f.YflJlNf:.;J~~npi\¥ff.P,,: .7.T.lflb:nt: 
npe96paso:saHHiiij>yp:o:e-H~Pa. ,:1<-. (x,.t-?,.' ' KaK yrta3a~o 1:3 ·.n.4). 

,. ' .• ' ... ', _..J., · ,···. .,:~· . "'?,~-. i.'} ':· •,,,),_\ 1:- t.,_··(\~:'.~~ ;; :, .. , -~,j:.·.: .. : _{ .... ;· ,• 

' -,: ·cpe;zt11 MeTo~d:s, ·npinJeHfiBmiixca ;4o /c11x. rtop· 1t,·06pa.T1i'oi1 ;aa:

~atie ;' HaM6oJiee y;n;o6HbIM :ZVIH STOii ueii1'i ffBJiifoTC}l'. MeTo;z('B ;A. Map

.qeHKO ·;. 'C11.eJi.yH : 3TOMY M8Td.z{y, '• 'HyJttHO 6b!JIO {)bl ':vrccJie'AOBaT:& :so,npoc 

0 CJl~~cfaifFfBBplitAfHobT}I p't\n&ifi1W ,' '#I(1~r,, :: t LIHiet\1;>aJI:&Ho·ro ypa:s~ 

. lleiuuPmHJ: )/)TI:e";'{f i.J lip J' '( %i 'j? ·. i ·f f ( 9/lJ It ( i i') tit :.!1' · 
; ·.!·:J~.~E~._,..,{.:. · :Y'.r::\t)fil10·~ i11:': -rd!v~?}X.:: ~3_.:-. r ~-~:.~· ... , .. r· . .-~ ~"f:;}iTi .! :,<~. OJI _.·\,,f .~r-.... ~ ~ ·~-q 

··rJi~·"·;j('1ji)\JjaK,lili1e)JUUi n:tf~1i·c~a:~~fleT31cdcfoi ·n11'Yd6p~ao~a:tlire('i~>•'''. 
~;ipi~·' ·~cs·.,~:: ~~iriiiUtf:\. "'i, Nfi, :.~Jr,,, J" .. J . H\,, • :.:• ~ 

. , ) .. . 
:~:fr~-;: i ·- :.:_ \PTO;~· j/l tJ~i:· ..... ~~Ji- -, 11 . ·.; ~-•. • ... x;l;:, .. ··;·~ · : ... 

. B·· ~.~PT.o~~ytt ,ij~~q't~ n:pe~~),!~I':a~i,~, ... ~~lllfi :' ~te.te>'A .. '.8:~~G~~~oD

Jiemh1 no;eHIJ,Ha.Jia rio npe~eJI:&HOM (J}aae: OCH,OBaHHblli Ha•u·p~Me~~~ma ,' 
. ·. . '; ' 

· HHTerpa:n:&Horo npeo6paso:saHMH T:0:na reJr:owaH;n;a-Jie:sJIITaira'. SToT 

MeTo;n; CBO'AHT Bonpoc It Hccne;n;o:samno cJia_6611 1toppe~THOCTM s_a;n;attll! 

KomH ~Jrn clJYHKUHomuc&Ho-;n;11m1>epem.1:r1an:0Horo · ypaBHeHMll ·.BToporc>': . 

nopff~Ka, · 6JIH3K?rO K :BOJIHOBOMY ypa:sHeHHID_; HJIH ;l(JIH eme 6oJiee··: 

npoc.Toro. ypa:sHeHHfl .nep:soro nopn;zi;Ka. 

· Tipe;n;JraraeMhlti • Me To~,'· 6Jiaro'AaPH c:soen aJreMeiITap11ocTir, 

OKa3aJICff c5oJiee y;zi;o6m~ '~JI fl tIVICmeHHLlX p'actieTOB' . "CieM '. MeTb~:' 

B. A. MaptieHKOx)). ]leJIO c:so.i::TCff R pellleH~roWott HJIH· ,H~;•M' paaHOCT-

xJ-iip;-;~;;;~;-p;;;;;;~;;;ii;~;~ HHT~rpa;r-~~-H~;; :y,;~;I.i~~;~~ 
B.A.MapqenKO npHXO;L(MTCfl pemaTn CHCT8Mbl JIMHeHHb!X ypa:BH0HHM 
:· .. ,' . . .. ' _. ' . _.. . :'" r r • •• .. ~:. • 

C noirno:W 1.m~p:m1;e:w •. Eo~ee Y.ztOOH0 ;nJiff l!liCJieHHhIX ·pac-=tieTOB 'fteJIH-

Hei-Iuoe }iffITel'P6jJ:&Hoe ypaBHem,rn, IlPHBe,zceHHOe B UHT:tipo:saHHOii 
pa6oTe B.AoMaptteHKO. OHO np1rno,l{HT K "Tpeyr10JI:&Hoii" CHCTeMe 
ypaBnem1t1,. no WYHKUMH (J:c,x,;ji , :sxo74Hmafl ·:s aTo ypaB:ae1rne, · 
BI:IqliQJiff6TCH ,11/JBOJI:&HO CJIOiKHO. • 
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4.· 

HJ;>.~·. px~~+ :zt!illfilepeH~~~l>HO,-WYH~~~OJi¥,:&~"9r.? YP?-:S,~6HJ1:~;. ;zt3Ifl 
a;p~ K (~,/;) ~ OhH~-~HHe~:Q'AH6~~ TaKori'.· cxeM~~-'.npo~e"1eHii6M B~· 

. . . •· .. ;,·. .. . . ··' . .• ·••.·,.; .· . ,· .•·. •.• . . . .' . :. ... .. · . . ' ., . ' . 

3KCITepHMeHTaJI:&iiblX' pac4eT~, ~piirne;iteHo 13 HPLhroiiteamt •. ;" . -

. ·•X x 
·, ~ 

·,; ~:.z(~ X 
···:·• 

--
0 ',1.._,::· 1:?. ' ·':-'\i.>~ (:.';)J}. 

........ ~ ' ,. . •• . . . ,· . . ,_; "·. . -· .. ,.. 0 •.. . .•. · ·.· . .. . (~ 

· ,:B: paspaooTKe H npoBepKe paanocTH011 cxeMu rrpMHHMaJia 

~<'sc .y.qao;ii~;;p~g~·~e;ztopoBa; .~_,.·A~KporriiHa -~ ;K:~H.l{aHMJioBa Bmi6JIH~u 

·'f-_·\~.:. 

. . 
,. 1':~;t. i. • . . ~\ ., '"'~: ··:; ... ; ~~ ;: . :, . , .:· :,_. ·- ~ .. :'. r f!. d 1-- ,_, 

C>OJI:&myzo,,paoOTY· no OITbIT1fOl1 npoBepKe. cxeMI>I Ha. TOt.IHOCTI> H ycTOl1-
', ... . . . 

tIHBOCTI> H npoBeJIH HeKOTOpbie ;ztpyrHe pacqeTbI, CBfl8aHHbie C HaCTOfl

nteM p~~OTOii.JI.H.JierrHJIOBa H K.H.Ji£eJie8HOBa no;zt PYKOBP~CTBOM 
,'"'·'·'. . .. . . .;.,,, . ' .. 

B .JI ~EBTee:sa E'bIIIOJIHHJIM pac~eTbI · no rrpE:'6JI.vIJK8HHOily BhltIMCJieHHIO .. 

MHTerpaJIOB B CMbICJie rJiaBHOrO 8HaqeHMfl, BOSHMKaromMX rrpH 6npe

~~~~H~H·~~tiaJI:6Hb1X;i}taHjlbtX.1{9mH rro.rrpe;zteJI:&Hoti.wase:{n~3) 

~ ;;, .. .·:.,. 

·:...;·. 

·•1 
· .:..~:) r;; r 

:. ~-: .. , . ··{"'· 

;;· 

·:1 ., ,' ~ ,,,..., .. \ ,. >r 

-,•:'W'll'f\' ..... 

.r:. :i•':' _,... r-, ,. ;''':. r~. , .. i.'. ,1(:':~•-r.' 
~·< ~ ·. 

t~ .r.-! -~·· ;_. . ~- i '· ·: , .. \.~ 

)t· 

t· .. , •·)' ...... •:.\ 
: ; ; 

.:: ;, } i-. 
.·:r:,\· ,,,; .{··v> 



5. 

I. ;Ypa:s»~Hl'i£h;,lllpe'Jtl'IHI'Bpa. li '~juio,; ... I{ (x,·t) . onepaT.oga rrpeo6-

Ra80BaHillff •. · J?a'CC~OTpMM: ~1'Iqxl)e.peHti14aJI:&HOe "yp_aBHeHI1e .. :.: . '.)if_.··; 
,, 

.·• 

---.Trr ._ i' ~,r· ti+ V /x.) . = I< .2. • 

1 

·, 6n · =tr)· --,,,, .,, 
. ~ r ; : · <;f '? : ;_. ~ _;,. , ··: ·Jl-!t ( l', ·: 

. r;r{e · -~ f() ., ~- - . Henp~pbl~~.aff Ha:-.(?~~rnyTqM ,<?T.~e:S~e: r OJ'..~:-~] ---.·: ·· · 

qiymm;11n, paBHafl ny;mo BHe 3Toro OTpeaKa. BCIO;r{Y B l(aJI:OH0tillleM, 
· _ •· f- -·,r:· . ,...,. ,.._ •-.. .,.'-() ... ·:1~•--,,\ ., .•·-..~~:-~:· • : ·,.,· · .. ·. :- ·:~ 

KPOMe rr.4, ·~yrdtD;tl!IO .· ,1 ( 'x) Mo'iitHct'cqwraTl> 'koMnJleK~Hotf. r]lJifl .. , 
.•,· ,,- •• ,. .._,, . - • •;·: _.;-~,,- ,.·~:·,·•··,:, _. -~,· •.•-.,,:,,..,(_1·•.··,··--,,.,_·,· \_ .''"·"'·_' '/ ~t1 n_. ·•, .. ~~-.),· t~'"; 

ynpome'inrn:' p;accyml(eiiilt,t Mhl · 6y;r{8M 'npe~#bnaiat:&, - t!TO <;r{VICitpe~Hhi~ !, , '•' .:-

, , • . -· -. '. \!,) ... , .. ·:r:r ":-:. 7. ~ -~~ .~;";·t 

cne1tTp oTcyTcTnyeT; l(t1rc1tpeTH11e cot5cTBeHHr,1e '3HRllemuf (B ·cJiy-

ttae ~mi~~-~brc/\i~~eHdHrur; -'11x ti11CJI(), KOHeqHd) BHOCH~f JIIiiID~,: i;. 

Hecy111,ecTBeHHhle MSMeHeHMH~ PerneHMe ypa:aHeHMH (I), onpe'AeJiae-
.. _ .. \ 

.., I .. •. C. ' 

MOe na't!8Jll>HbIM1'i YCJIOBMHMM 

.. ··I u p·u J:=O 
I •. 'a- -=- __ o J '1_ = r\ .n } 

. , , ; · ·,, . .,. 1,, . , ,.,, ··_ ·-·:;·icr'. .. ·"'-':i},·L, - (2) '1:.· 

oooaHattHM. .t.f.';l X / K) ,:· •.. Ilpr,t,: . ,V (f) -/J __ . cooTBE3~CTBy;101n0:¥. 1p~Ill~ f-•:'.l 

•· (I) 6 111 .::; S-uL. ;< :C C .r. ~ ., ;r, •. 
HHeM ypaBHeHMff Y'A6T ,· q . ,~;,) .. Jiel(yfl . eJI~lj!aH- '\J:<, 

l(y-]eBMTaHy/I/, paCCMOTpl1M ttTpeyroJII>Hbiiit" one:Q.?-TOP npeo(?paso-
, - ..,.:,·'~:1!1 • • ......,J.1 ~-~:...1 .. ,'"·' :, "'·-.. -/" "'--f't • /!, .• . ', 

Baa:tu1\ nepeBO'AHlll,Yiti Urv K :r.. B <-f { x j IC ) : ' 
. ~ __ .,.. 

<ff{';'. K ). ,; C~•K_·x..-_.:'''·+ f K (i, ~-)· -~~t~(
3

r)· _ 
- 0 .. :, -

it.11H Toro, . t!;,;6bl CDYHKD;1U{'·.~Cf (X, K')- , orrpe;Q;eJifle~1aH COI'~~CHO 
I •t· "f 

(3), ·~B;filladt p~llleH111~·; ypaBHeHl'lfl (I) c HatraJI:&HhIMut ~aHHhIMfi 
•. , : -~- I .• 

(2), Heo6xol(utMo M l(Oc~aTotiHo, qTo6b! ·a;n;po K ( .:i,;. £) y;n.omif;Bo~ 
PflJ!O CJI0J.J;YIOU\VfM ycJIOBlllflM: , 

. !l 'i(1""Y(J: i')- ~-'.'._(x;, i:.J::f}£Sk(f, t. Ff (4a) 
X, :J:. . . f ._ , , . .. t. ~. j,:\ ' _ · •c.'• .. , ~- ••.S.., : 

.... :-.... ' .,,~·- ~· ·~·· 

f 

.... , , f'\t1 l ·v, o ) :::1_ a . 'L 
. ·. JI., I •·. } •. 



6. 

. :zttucaaair:eJI:&CT:BO aToro' YTBe.pJit.zteHHfL :noJiy:qaeTCfl•}liyTe?J \. 

Herrocpe.ztCT:SeHHOM II6]tCT8.HOBKH< .. ·: .·. t(!. (Xi iC) B ::'{I} :M '(2) •. i:/0\~·-;;/:C·c, r. : 

Cym,ecTBO~am-re · WYH~l\~~: ·. K f l:, · t:) . , Y.ztOBJieTBopmomett,-ycJio

BlHIM ( 4); MOiIC~O- ;n;o~aaaTI>, pernaH II~ MeTO.zt; Pin.mHa/3/ COOTBeT;... 

CTBYIOII\YIO. 1tpae:ayro · aa.zt'atiy" -.ztJIH ·rHrrep60JI1i"trecKorq· ~a1memu1·: (4a). 
. ,,,· .... : 

' ~ -· . ' 

B ;n;aJI:r,He_wmeM M@ 6yJJ.eM aaHJ.1MaT:&Cfl o6paTHOH aa.21;aqefi M 

CSy.zteM _CtIHTa;:&· . Vix} H~H8:BeCT-~OH qJ;HitUI'Ieti. I1~8TOMY B ypaB-: 
HeHHHX · ( ;·f°:~cRJirotIHM 1( ( X} /. . _ _ ·· _ . · --· 

... f<xx (~;c-&.J ~ Kuo·( x., -ij,._ K (X, t.J:[.2 t K1x,x.\sa) 

:.:jk ex,' o) ~='"o · __ _.,·.-(5:a_:) 

OTMeTMM+ OJJ.HO Heo6xo;ztm.me ;n;JIH ;n;aJII>Heiimero cBoticTBO K ( :x., t.) , 
C:Sfl8aHHOe -.C <pHHMI'-HOCT!>IO IlOT6H~I1?Jia.- ITpH. :'l:...ai:.-:·x,o ::: ~.:t.~~ 

a;ztpo -K.( -x-, t J ,a-~Bric.wT TOJI:&~o oT · :JC - -1.: : ' · -• · _ 

-- 1< (x/f Yt~>1t·(~~:i) _- --~ i >~'l:.~ (6) 
. • . . .''J ' . ·;..-, . •'i, . 

J(e_fic·T:eHTeJI:&Ho, rrp11 ~ > .:t'a,ypanHeHHe ( 5a) rrpeBpamaeicH B __ 

061i11tHOBeH~oe · :S:~~Ho,~oe ypaBHeHHe, nosToMy K(x, -t-..J::. ·i ~~~:t-) + 8 (~-1(~ 

Ho ,a (4{l np~ :l:> :)(..,_; cJieAyeT, irTo,_,~JV~P~J:,!:&~ ... 
( ocinacT:&, r~e K ( :t,f:) .~·.I ( lt - ¾},,,:, _6,~~e.i. TO'C!~O onpe~eJI_fi~TQff 
YCJIOBMffMH' '·i·+ t··~ l X.e..., t.. ,4. -:C. . j ~ . ,._ . I ,,, ,,,,_,_, 

. : J-. ' 

2 •. H;gpo onep~T~pa :rrpe66paaoBaHHfl . J( (:X..~ t.)l'I rrne;geJI:&H~fl 

<I>asa vV ( :r...) • . . IIp~ Ji.)· :it.~ Mb! MOirteM ITOJIO,~MTI> . 

· <( l :r., te} = .fL { r. \ 1Mv ( IOt. + .J t.1')) . (?) 



";,••. 

- . "! ,,, . 

-• ... :• 

"T '"", .• • • • 

3'A0Cb J) ( /,{) : · - :T;K 'H•;;i~a:gMgfl,'-·npe~~JI:f,~·afl · (Pasa;· He;fribcpe'A- · ,r,·t, ,..., -
·- -.,:.., .. _. 

CTBeHHO, CBH3aHH.~JI c. '.!3~.JIFI~iliHaMH, Ha6JIIO.zt~~Mh~L'1.3KCnep11MeitTaJibHO' •.. -,_ 

qTo Ka-~aeTcfl · .aM~JrnTy'.~-~~;o -1,iiio'~J~;Jtn · J.lrr-.ki~ ! . -· .. ,,' TO o~ . ml-~~- ....... ,. 1 '-~{t
1 

' . ,I,\'? t...~ ~ •. I:': ;;_) r I'. _r-. . •.' .. ', -_ . . ' , -.,.. ,;J,,. 

mieeT cl)0:slirqec1wro CMhICJia, Ho_ qepe·a: -il~-ro JipocTo BNpa,KaeTcfl , · 

cne mr pam; nan qiynK!U'IilxJ J ( ~) , :,,P!!B/1 ~ H11i1 ( I) I]~d'~ a:qa.Jlr,ni;Jx · ' ,, " 
\ . .._ st . I . ·,1 I , . 

;z(aHHbIX (2);: ___ -~ · _ _ :- · · 1
-

1
-1 .1 ·., _ 

olj ( ~·)·· :• *-, · )[i ~): ,•., f -~' ) ·;., tj ,.'•('-;_) CC / I 

..,, n \."- lJ ... t ."X '_:: \ 

IlOJIIi3YflCJ:,, wopMyJiaMti (3) llI ( 6) llI YiiITerpMpyH no 't!8CTflM, nonyqaeM 
. , . ·• .• ·· :{ · FiNH:;:;_: --•,r.~. ~)'i.C ;;~r:t_;-,-,. . · 

(/~ ( Xo) K.) :=:=: JC (CAS K:Xo +· ·1· ilc ::~,-)tT ~irt•rcf/4) 1 1! •!'(8") 
l.f~•n~~n- / ·. ··:·."\[:; __ .·). 

· 0 .. -u~ /J ,., ;t,O rr 
··-,-. i .. ··• .i(l ~•f ~. 

Ilo'ACTaBJiflH (3) 11 (8) B cooT11omeH111;l1.;): .- . ,i "'-~- < .. Mrur o},~;r-nw 
1r ~ { k.,:Xo·+ ti)' ('tt"J) · :/~f ti I~ ( :r \) I K') 

'-f ( :x tt! K )·; .. \. L ¥ 

- _:r,:....:::...:...:.--------:---
- ! .. ~ ( k' :Co +·vt) l,K)) ' ;Z 

.. l.iJl.,\,,,._ .• :i . _· .'<, ·· "N.-• 
"' Ii,. . •·,,..)\;· :~t:• 

. ... ___ ~ ...... ,· (~--. _\' ( X i , . ,· 

BhIT-eKaIOll\ee 113 (7), HaxO;n;JitM IlOCJie SJieMeHTapm,tX npe06Paa.onaHMfi:. 

- 1 ,JJK;?£) ,~ fKt,.~:w, r)]_f·. ~--.,~ ~ f'KJ 

,, ,. {H.r•-.. · · · ·· .•.d!:t.Br.ry (Q}_ · . 
cDopMyJia (9) onpe;n;enaeT X (i:) o;n;~~aH;~Ho, ecJIHQllCTeMav,r JF' ·, 
qiym~u~~ _ { ~ ( K''t' ➔"" t ~,)} flBJifl0TCH IlOJIHOti~ 17Ilpi llam111x 

n;~;~-~~~iiHx ~Tiioc11.TeJI1>~0. :~: V _( :< J ..;;-· ~~i1H1THocTr:, r1 ·oTcyTCTBirn 

;IJ;MCKP0THOro CIIeKTpa) STO Bcer}!a. M,~eeT--~ecTh • noK~aTe~'r.,CTBO -
. , '-'·•~,. •J!/!.nqi.llff ... I ,. . . .. . • 

_______________ ... ..,. ______ ,.... ____ _:. ____ ~ __ !' .\ . •· ·:1. -

) 
\ . ---r,- - : .,i¥r. ' , . ' ' ·,, . 

X \ ~- ¥. ' l . ' - :/ 

C:qeKTPaJih.HaH WYHKUMH J l ·'°'j. io:ateT 6~~- onpe;z(eJieHa 

cne;n;yroll\MM o~pa'.3°.M: · J <f ( j • ~ )_ <.f ( ~ 
1 
I:) ol, f ( K) =. b ( :X.- ~ 't ). ~:· 

i 

no Il0B0;n;y onpe;n;eneHlllfl CIIeKTpaJII>HOM WYHKIJ;M~ CM./2/ '·· rn. IY • 



STOI'O YTBepJK.7:teHHff 6y:zteT llpHBe:zteHO B n_. 6. 'JJlJ.fI onemtH norpem-

HOCTeii_,, B&ah!B~~~. Jt k J~), · omH_6~aM~, ·13-· · ~~.P~;eJI~~~-~-. , vV l. K) • : _ ,: • .... · · 
. . . ., .. . . . . - .,,,i,_. ·'. .: -· .. ·> ... '. ., . . ... . 

COO'THomeHHe. (9) uecKOJII>KQ: H8Y,2l06Ho, .. T~I( KaK·H8 _Hero ·Mb!_ llOJiy- . 

tzaeM KOSqxbHnHe.H~·bI ~i!>:&e .. ~ ('2:). no:.:~~-~iT;ro'ian:&HOli .CHCT~~e . 

qjyHKnHii, ;c1B11~~nx~ii 1,t.·•TOMY -~~- ~T : .~:(K)i{'._: ~ ~-:no~;~~~~~ -~b~~: · '.: 
· .. · -· ·•·:·· . · . .-.,:',, : .. :.:!· .. :. ,. ;•-_'. ';; ;_ ~~•:._:t~· -· · · ~-t·f_~'f;··,.~ ,_· . ..: ··•· -r .. ,-·--r· ·:•;• .. 

w11nHeHTOB ~yp:&e K ft) '. no CHCTeMe ·:--(~ K1:" y•I-'·• MOiICHO ':a9c-, .. : .. 
• ~ • ' } • • I .. 

llOJil,80:SaT:&CfI -Henocpe:ztCTB8HHO npoBepHeMbIM COOT~IomeHHeM .. 
,0.. ·•, . . .. 

~ (~"'t + ~ r~)) --~ J 8 ( KJ K') ~K'"C ~ 
• t', t.' t .... / . ; ,.. , \ ' . J. • •.· .'. ,, . •. • 

· ··s < ~. K1) ~ ~--w ct) ~t K- ~•); ~;\(/_<t<\ 

...... \ 
i '• 
\ 

'. . Ji' " -
K"· IC' 

::.:,. _. ·r··. 
(HHTel'paJI IlOHHMaeTCff ]3• CMbIC~e I'JiaBHOro 8HatJeHHff no Kolfm}'. ;u ' 

;+:•:·•·-\; 

~ .p. . ■ -~ ••• - • ··- ~ • • • -~ ! . 

0.ztHSKO npH STOM\Mbl IlOJIYtIHM 'AJ!fl 
. . .. ~ . . . .:1.- .. . •. . 

·,Co C ~ )'-. .. S K I -c) ~ 1't: (;l,,:: 
c) ' . . . 

:•.: .. .:::.: .::_, .. . ,'I ~.i ,. ; • . ..,,, 

HHTerpa.Jf»HOe ypa:sHeHHe 
: ·-, . . '_,.:_,: . ~ W ( t) . ➔ ,_:;...., . , I . · 

e,o!,\,\) ( K) .. k'_ ( ~) + --- f K" ( K Jot K" 
. . . . Ji .. 

1
_,_ IC- k'' .: (IO) 

.. ·. ::·:.;.;.-n-.,.,Jft)·,. ·'., .. . ·. ,-,,·::·· ._,.,_. .. _ · - ,_ .,,_ ... _ 
- 701 . . . ·.'. . '. .·•. . .. 

PemeHne ypa:saeifHH ~ oc5meM. QJiyqae y,KOMilJif.3KCHOI'O'·. IlOTeHt:{vJaJia. HaMH 

He noJiytteHo. · B .. cJiyqae, ,Beffl!3CT:seaHolo . \ ;-; -: . V ( .)(). 01:tp MOl!t?.T 6_~:& 
. . ~-.. i•· . . . . . ,. ,; .!. ., . ' ,• ;, .. . • ::•.· - . 

Hati;qeHO .:ztpyrRM ,nyTeM •• ' . :;:,;': 1. ,; •• -~ i-;-
• -~- • I .~t: ;~_:{'; ·_, i. . ;·;'. - . _.,_r: 

• •, < •-~- ~ •"• '• M •• • 

·. 3 •. Qnpe,geJI.eHHe. ~~(~~~,~°R:) ITO~ ( tJ 0.:B CJiy;qae l38nt.e,CT:B8HHOro · 
'·.'. .· .} J. ·.· ... 

: .. noTeHg11aJia. 'PaCCMOTPHM l3bipa!:eHHe, . ,. '.,J ;. ';_~ ~ 

cf?q9:o e-L~x •. (Al{r~,;:~~-f l.Jf ~~, t)) ,,, (II) 
.- i\ e,; fi .. · _:., <. •' : 1 , 



·.,: · Kalt qjyHitIUUO 1t6MTIJI8KCHOro apryMe'H'Ti · tr. Qq~ifuixtHO, . ip( ~!: : ·:: 
ecT:& ~eJiaff .· aiiaJl~~~~~\i'K;~ WYHKil;l1~'~ . Jie'rito: noitaaaT:&, ~TO. Cf>(;,:,)· .. 

· r~r, · ··:-.:~ ~:"'-· - ..... ·, ... --.-.. .-. · · · .- · 
He HMeei Hynett B HHJitHeti rionynJIOCKOCTI1~-, e'cmir~;\; IG!l'K Ma?·it!5e,2lIIOJl07" :·::'' . 
mmm,: ~11c1tpeTHhlii. cn,eKTP OTCYTCTnyeTx). :_;B~H'AY·-'~~~if- ·({/ft((p .:: · ... :· 
~ ~ CfJ(~Ji:.::-:·,·,, :;}{, .· · ;MOJKeT 6blT:& onpe;n;eJieHa EJ!isaitKH;To'if ,'~lllxt}~eti:. 

.. :. ; ... /•:; ': t . '• ' < • .: > ~ ..,._, •• ,":·-::i.. ' ... ,.. . '. ~ ,. .. , .. 

ll0JIYilJI0Clt0CTL-1 Kait ()lJ:lW3HaqHafl · aHaJ,I'ATL-Iqec1tafi 'qiyHKU:tifl •. Ilptf 
. .' .:, .. ,, . -- . . t ;;. . ; . ' · .. _: i. r '. ; '. . ,~ .... ' ' ,"'. .· ' •• - • ,·, : •• !' r. ' . 

.... :ae~eCTB0HH01(If B CviJiy (3), '(7) li (8) 
• __ ,. '. -,:· ·,r" .• • • ., ~,.,. .,\~~-.... "•·,.·Q:·. ~ ~-,-•p·• .. ,/,l'-. 

~ . .:. .~ ; \ 
' .•,c ,.;,• 0 I , 

'fJ (~) :::.Jr ( i. J-e ~ w(,,,! = !/.·i+ J ll (1:) e -t; /(.1: dt 
•• _.,4' 'fl \,.t;.J~Jj'_,: :;' . 0 (I,~) .. 

'(?''{'~.~~:.~. 

- i~ onp~;eJie~n 'i,~'(k.) no o}(1t,), T.e. aprYJLeJ;t ip(e-) / ;: 

:ztO~~aTO'.ll~; ~;M;lt~ : J/YK..) ' T .e. im:ztyJI:& cp( K.,) • rreiexo;rca" ic 

l/J (~),: ,,'. . ,: ·-:11o;yt1ae~. H8B8~T.HYIO _sa;ztaqy, o~ :o~l)_e:zt~~e~lili '.Ha ':Be~ 
mecTBennott op:t-t Be1,1teUi)cT:Be~rnoU tracTH aHan11~·;qec1topi_ B H~~Heti 

••· •• l, .. 

nonynJIOCKOCTJil <I>YHKUHH no . ee MHHMOli :qacTH.· }lJIH Toro, . tJT9_6hI 

np11Mem11T:& l1HTerpan:&nyro q>opMyny Konrn, cne;n;yeT·,Jyc5e~MT~CH B · · 

TOM, qTQ l/l(!G) lJ:f?CTaToqHo 6b1CTP0 CTpeMMT;ff K ~y~io np11 . 
-.- :•:KfJl;{;:;: . , .. ,. . ... ·;· . • 

\{-)' c,o ( J3 ··1u1:m:Heli llOJIYilJIOCKOCTH), H J3b16pa·11,11'.ftOHTYI?--.-HHTerpIII-

poB·a~iri" ·;ait~~1i;·o6~r 6:k B np~~enc/:rie~eio~im'·;'B 'Hpmiy~·:\qjm ,<- '."::: o. ,, 
B ;ztaHHOM cnytrae STO JierK0 c;n;eJiaTn, IlOJI:&3YHC:O qiop1~yJto~· (I2)... .. 

IlpHMeHHH q>opMyny Kom:t-t, Haxo:ztmM , 
Xo . . ' +~ . ' 

d · + f i ( 1:) ~ ~i;:, ~d!i == e x;n 1 w(tJ+ . .i._ J· .~r ~ ')<f.:l;/J· 
o · ··· · · r(~ · · .:JT~c»- ,c. . .;.~', .. (I3) 

xr~~~;;;;;:y~-;;;;;r~oJi~o~oe~: .· OTJle~a~: • (n~~!· 
X7-::t:o ··) cooctrBeHHafl ~ymtn;:vm. cpc~,i)::: C.e>'~(i.-~::i} · , .£ir,1erolJ~8.fi filH• .. 
Terpq;p~eM&i& 1qm,npaT.., TiosToMy K11 npuua;zpreJKIIIT ;ztMCKpeTHoMy 
cne1-:Tpy., 



'-

IO. 

CO0T_HOIII6HHe (I3)_ .f!~3~,9~ff~T .BbIQ!~aaarr~ H~}tQTOP
0
¥t.,CY?!('A~HIHI i0>. 

0 ;•<•,~.-•;.,.A"'::•·~•••;•"''- •; •~"!""' ) ;,"• 'i '.•~•• / ... ••""• o '\ • •.•:,'.•;•,• •• ~. ',,••:; • • ' 

TOM ·Heonpe,"l{eJieHHOCTH, .J(0T,OP,aH. H6H306liCH0 B03HHitaeT B: JIIOOOM:·. ,: ·..,. .· .· • .. }·/:..~ --·~:.~· • -·~:··/.::,·1, .. ~:·;;·· .. , .. (;_:_,t • ...... , ... _ ....... ,_,,.,. __ ·····:::· ':-~·' "·-·:· ... :: ,.:., ,-;J:~/~~ . 

~e!fffilHBH~~eFteH pe.aJIHQ~UtJeCKOLt n9cT.aH0B_ICe ·o(ipaTHOti ·aa;z{a"<IH · · 
• • ,,( :.•>:,, ••••, H•,•••""•,,:-i•.,• •'--- •• •:•~ ,,'-,, h • • ••,, ••••••~.!.:' ,. ~ •,•'.•: 

,__ BBH'AY" rrj)HH~l111H?JI:&HOf;,HeB03MO~ff PCTM Y8,H_at:f?. cc~. ( K), :){~~:- :aoex',- ~· 
·... ~> -_~:,:. ~ ~-- ·:· ..... ,;---~~ ~· . : '.-:·-~. ~. _,.,_~•- ·: .:,: .. -. ·- -·:.--:: .!.~- .. ~~:.iJ,; __ .,.,_} 

CKOJ[o yr0;z{H0 60JI:&IIIHX, ·aHaqeijHM R. Hen_qJI~Q~a · HMeromHxca·_;zt°ilHHbJX:·' 

·: ~~Jil!tH~ 'K~~~eH~~goBa~:&CH -~~~~Mfl~JIH~O ;,, ;,_,·?- ~.p u,o• p HM:-~ u-·. , ' 

c~:zte~MfIMH 0 noTeHn~aJie. MCXO;ztfl H8 . OOOTHOI\IeHH~ _'(I3.)' ··ecTe- .. 

CTBeHHO :' ~B.o;ztiT'i=, ;zton~JIHHTeJI:&_lf~~e np~;z{IlOJIOilteHHfI TI,ma. ycJIOB~ti :. ·. 
• ' ' '.°" , i,"· . '• . ' ,-. ·. t .... • 

rJia;Z(K0CTH V (x) . _ , .. Ta:re- KqK Il{)'A06Hbie ycJI0BHH,,,xaK HaBeCTH0 ;~:. 

oc5e~IIe'<I~Baro; c~OT~e;CT~yromyro: acHMilTOT~1}Y cJ ( K) ·. ' ; npH I{ ~:oo • 

~0pMyJla tI3) :zta.eT_B0SM0lKH0CT:& T8KjKe oneHMBaT:& :BJIHHHHe no- · 

rpemHo_~~H B C:J (~) ·,·- H~ 'I< ( ~t, t) : ~(To-~ee .. :roiop5i,: HEf-1t6::i~-
.'· ~·• .... ;.~- ' •>' ".;",_ ..... : .. , .·: ~-,·~.· .• -~.---. .,·,: .. 

~HnHaHT:hI. ~yp:oe aTott IDYHicnm1). J.{JIR 131,mcHeHHH ·poJIH 'tQaa, oTneqaro-

~x·,~hI~"~K~~~\~a·~p~~;~;:. npe;ztCTaBJIHeTCfl ·noireSHhIM npmfeCTH icJie- .. 
;ztyrolI(niii ~H,cJionoil _npHMt3p .:- , ])IH T~~~ ypa~HeH~it·BH.1{~ ·c I) ~: ·• · .·,. 

.• . ' •,• .. 
• ! ~-- ..... , .wu I, , . .? 

'•,:_ .. · - d .. + ~'(X)Y = K ,(., !I .t==1. 2 .3 
) J I .... ·.•·, ... 

·;·, I 

';•· .. 

•. oWIH not~HcJieHbI_ waabI; c.JtlK ), ). i = I?,2,,3. IloTeHnHaJibI ·· 
,. - . - . ·. _, " ..... 

6bIJIH_ ,paBHI:l HYJIIO iipH X > ~, a np11 X < I a~;ztq.:S,S:JUIC:& . CJI~'AYIO-
• . ., •.:· .. •.J.:.; ·. 

II(HMH. YCJIO::QHijMH : 
. . ... 1. \, \,t ·- ::. \_ ·;.,~ . ··•,,. ~ . ;_:, ... __ ~ 

¼ (x) = .. S. ' 
· · ·O < X. < · o, · J. '\ , · C, •s. '' • {' - 1. S' ,.· . , • . . . 

. • ' I J ) 

"\,: ( X) -;; ' - o S tl 5" < X < 1 ~ ~ I I 1 . 

1 :·{ ;-j. :"",\ I 

.'\/", 

·•, 

?),._~ ·.,.".~"·:- ... ,' i"/·' ::'"'" 
.{. o S ·- O:··<·x·.<- 0, . f .· . • . ',, ·y .;· :·_·.: . -:.""· J ' . . ·' ' ... . . ,.• ·-·:· .. :. ·. 

' '.i'fiOg ' \ j (x} = . .'· . •·· , .. " r _i \;·< {.js_:.··. 
V3" · - 1. 5' . J}. ;.,Jr,< '\, ·· ) · 

·. ~J > '·/ " 



II. 

rpacpiU\Uijjaa B.HX0.1{ffT iia _ _..o6myro aCMMilTOT•MKi J1taK M CJie'AOB~O Oi!tH- · 

'A8T:& ,,. nocKOJII>·K;f _B,_c~: 0 (x,X HM~IOT ·O'AHHai5¾t~'.; HHTe;paJI )·~ -~'A-
, • ., • \ .• -•.,r. ·••• , __ . .' • ~ ~ :,,: -':-~j,t•/-.-:,~:1\:; ,-,·.•:::• •,.~~:\. •-:-;-'"~~~.Y,•,·~•~.••.,• • 

Haito OHM· ·aaMeTHo OTJIM'qaJOTCH ente; trp:0: K ....... 2;-s.- 1·EcJIH nepectrHTaTI> 
. , . ·t .· . ··>.::,,;_ j. - _·. \~-,·,. ·--~·-·~.- ,, :·J.",:,--~··-,:''( '!-. -~· . ' 

Bee BeHHtU!HbI Ha CJiyqatf .·:a:iaiiiloite~c'T:sHH :ztB'yi ''traO.THj~ M~~_IOIIt~X .. 
· :~ .. ,.. !A., ... ~ ,r•·d_-r")f'.1\.; t·,.-~_/,i,·:_ . . f_ .• · ,·~ f·· ·r •· ....... _· .. !- . .,r _ ~: .. 4··-:_ > ._ .:._.-:· . , _ . 

Macey. :npoTOHOB ,~. TO . 61ta1keTCfl, '"·qTo IC "-'·1t, 5 '.· . . OT":i"3eizaeT SHeprHH 

,_ Eso~;•,MeV, ,:. rrpi'('tiJI;r'es'thie froTeHciHa.JIB'Hoi·;,~Mhi/j~- .. 40 -~,-el( ' 

(B''. CJiyqae ~noT.eHJ.tHa.Jia> ,\{ ) ,. H · llIHPHHe ee IO,:;.i3~_CM.: .. 'raKHM: o,6pa-:'.'. 
-. •.·: • ••. j.t, •• • • •• , ... 

SOM, <.ll STOM·-,Z{OBOJII,H~ .. peaJII>HOM npiMe'pe rpyoa.a ·aqMMil-;_~:~-~i~.(.. . 
A - . ... . ·. ····•·'· 

ytniTEIB8IOUl8fI ~ijUlI, ·JlJie:H BM'Aa· K , \ Hal!HHaeT 'AetiCTBOBB.T:C. ~P»; . 
- ·• .,;,,',' :"' - J. ,i ..• : 

BeCI>Ma BbICOKHX SHeprHmc. 
; '. } ' .. . . 

. , 4. IlocTaHoBICa'. aa;gatrM Komu ;gmi . _ _-><. ()( 1 t, J o Bonpoc1~:,". _ 
' .. ' ' , . . .:, " ·... . ' .. . .. 1,. ' •. ,' ~. . 

'.. e;gHHCTBeHHOCTH, ,· cy;u.ecTBOBaHvIH. M KoppeI<THOCTM. 

COOTH~meHJUl .(9.) H (13) O'AH;S~atrHO onpe~~;~~;--~:':J{'(;,~\,'1 t} .... 

M TeM ca~hlM ... ~; (K/;t··f . ,· .Ta~\taIC ;c~e'ACTBHe· (6) :· · · 
I . . . . ,.· ,.. . .. ·; .. · -··· 

1< X. (XO / t) ==···-:-. K.t ( Xo) t) ~ TaKMM o6paaOM MhLilOJiytraeM 

'A~H. onpe'Ae~eHMfl · /< (x I t):·. cJie.zty~;;~ · ~~;e:sy~o · aa'Aatzy·/·· 

, . kx)((l(,fJ- Rt- ·t(x.,t)=, ,<(x,t) {,,!/- K(>< l.'J. ,, < 
QfX 1 ))Jr5·a···· )- -· 

>' \ · I, (Xo · t) · :=- Ko_,( x;~~- 't') 
I , .. ':;:·,: . . .. J 

K. x ( x o > t) -= - KC (x. - t )) 
Krx,tJJ =-o~- (I4) 

. IlocJie,zI;Hee Ha YCJIOBHfi · ( I4) .MHOr'Aa Y.ztOOHO ,· 3aM0HflTl! · aHTHCHMMeTp11q-

HhtM npe'ADJl~eHHeM t< (Xo it) · H K X { ~{;-, .t) --· Ha oTpM- , 

o;aTeJii'itbie aHatieHH·a .t .. <~ -:B STOM citytrae MI,I. IlOJiytraeM .• OC>blll-,.-, 
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l 

I 
I' 

j 
.1 

I2. 

-· "1'.j···· •. ,.... ... ;'., •·,• 

HYIO sa~aqy 'itomi'I {B Hanpa1memu1 0011 -X- '} ,l(Jifl HeJIHHeMHOJ:O ;.~yHK~- ·:_ 

UMOHaJiiHo~ .~-:zth~&~·~~Hu.i1'~1i:irnro ypaBiieHHfl ( 5a), rJiaBHa~l!' qacTI> KO

Topo~·o . i~-~etilta; 1/1A·i~Ha].(Jil)JKMT, 1l'1'r'1!mep60Jfifqec1t0My"' Tvmy;. ;·,,., .. 
XTIUii' ;:/. ' . /i'J_'i );;.'.'. 'X}J[+;ji_ :.' 1.1:: __ ," .·-• ·,·,c , . . •, .I. . ,::,:,: ' " 

_ ):tJI,fl np1H5Jiijffi{eHHoro perneHYifl aToti 38,7,ttll.Il'.1 _MOJKHO BOCIIOJII,30BaTl>~ . 
. .. .. .. ~ · ~-1-t~··)'ftjJ '..,. 

Cfl T!JIICJieHHbIM M6TO,zt(}M,. on11caHJ1H;3. KOToporo. ].(aH() B npMJ.J;O_J1\e,HM:W • 
. . . . . . ·.;J;.' .. '. ',. '.' -~~- ,·, .. , ~ , . \ 

.·!\ .. . . . . • 

l'iCXO,ZVl Ii3 CXO].(CTBa ··yfjaBiteH:ltHI (5a) C o6hltJ:HhIM BOJUIOBEIM ·ypaB- .-
~ ~ ni-. · "i~T!.tfj~"' · -. . . . ·; _., . _ . 

HemrnM, ecTeCTBeHHO IlbITaTLCfl ·IlPMMe;I-IMTI:> MeTO].(· tiocJiel-(~».aTeJLoHnIX'.'';".,~· 

np116Jrn:
0

1.teH~H ,I?' ¥lPiMe TI111taEa/ 4/ ].(JUI 11:CCJie~oBam-ifl BohpocoB --cyuteccT . .;; . 

BOBamifI M e].(VIHCTBeHHOCTM pememrn' a Tamrte ItoppeRTHOCTH. ·JlOCTaB- . 

JI6HOL1 38].(a'<:111. Ilpirne].(e_M pe ayJILTaThI vlCCJie;n;oBam,u1. E;n;HHC~BeHHOCT:O 
' : ·:J,;. '• ·., .... ·, ·,.. '•(;~., -~ .· ..... .;,, ... , '..!'f; ' . 

].(BaJit].(bI HeupepbIEHO ;n;0:qxpepeHUllII?YeMoro.,.perneH.v.UI .. J1.Mee,'.l',,. MeCT_O B Tpey-

;OJILHMKe, orpam11rn~~1~~- ~aP~KTepvrcTM~~M:1tf: .:t X 11 Jhqa;~Hoti 
·-~""""""-""" 

npHMOM X :. XO • no;Jie;n;oBaTeJII,Hbie:- npM6JIIIIJiteH~~nyti:1~Mhie 
. ' . . .--, ..... 

IlO OIIOCOC5y :TI:vrn:apa·, ·cXO;ZJ;flTCfl It p·emeHJ..110 IIOCTaBJieHHOM aa;n;at.IYI B\ . , . .-
. ·:p·: j, . .,.'. . . ' ,. . . . . ': . ' ' ... · ; .. 

HeitOTOPOM OKpeCTHOCTllI HaqaJII>HOM rrpHMOM. Cxo;n;MMOCT:O BO BCeM 
,$ • I .• 

xapaKTepMCTl-7'<:I~CIWM ~pey~OJI:&HL1Ke ;~-~me. m~eeT MeCTO, ec~ful\1iobi1e:... 
:\ , ;. ~~ • ' • M• • • : { ,;,,, ' • ,' t ' • •• '1 

;n:onar~1f.ijhie n-pk16JI11JJK6HL1ff orpamIT!eHbI B. COBOKYITHOCTM. n9, fI'OBOJJ;Y 

IlOCJI0].(Hei:i orOBOPitM CJie,I(yeT 3a,ieTMTI,, ~TO ypaBHeH11e ( 5a) AO-. ·,~- . i \ - .... _. rj -, ... ""' • ·. \ 

nycitaeT HeorpaHH'<:IeHHO.BospacT~romue ~e~~HHH (nari~HMep,· pemeHHH, 

He aaBMCHnrv1e OT t ) . n6sT01if cy1uec,T~'t~lq:3a1-rne · uertp~p!,rl3Ho_ro pe-
·. . , f. . . · .. ,.·. 

rueHMfl :a pa:ccMTp1irnaeMoH saAa-qe ooycnoBJieHo crreumj)11tre0It:t1MM 
u {: \ * ;1· ··. '\\\ ••... 

CBOMGTBaM~ HatiaJILHblX ;n:aHHbIX. 
\.\ 

.:,,r > 11¢x6;i(11Cna :cooTnomeHMfl -(-3. ), npe;n;cTaBJiflromegg/B-QJIH.9;syro :WY.HK~ . 

~J..iIO' It~-~, rrpeodpaaoEarrne, cpypn~--· OT- · · l<.(x i'-t) >- no .:i1it.~i::f:J1,i, iop~ , 
,:.-. 

WiYJiti ·:•(:(3,y.; :'- jft;ipa-i«tIO~&M _•'1!'.l!Jt}06pasoB8;1Ule. '<llyp:&e H~t.I%i11:&HC)!1 AJYH!{;UfUi_' 
• ._.i :.,.;>~ .... -,J.c:.; ~-..1}(:};~~rn_:...,· 



I3. 

J<(><o,t f tiepea W(K') ,, ec'TecT:se·HHO J1CIWT1>· Y.CJIOBM,I:,Jtop-. 

peRTH0CTM B 'CJI;6~M /~111ic'.ne;'·:T.8.''·cIJ:O:pMyJl'.tipoBa'.f&:1:c13Q,~O:'.r,B,at ~~n.pe~., 
~ : . ' . . . . " . , •· .•· ' . ' · .. •:-:·: ... / ~. 

pbIBHoti 3am•w11~ocTM ,.pellle1n1f,;;.,o~. HatiaJI:&HbIX ·Aa,HHhIX He ,n;JIH. caMoti 

g)yHKUMl1_ ... k (~ I tj . !~ ::~i-.'A;~ .' ~e' ~P:~~6p~s:;;~H~Ifl .<Pyp~e,, _ !1~11 ... , 
·- ·-·I.'. -~_ ..... ~ . .. ,, ......... ·:·,h•~--~: j:~;_:;''?)~~:·_;:.;rL "'.:>: ·,t~:.-:v: 

TOY.<e caMde·,,.ztJ;I~:·.BOJIHO~b~ .. (l)YHKilMli •.. Y.1wJKeM .ztB·a no,1tx9,n;p ~ pernemuo 
. . . . ·- . ' ' - ·.. . t ~ ' . • . .• ( ; . •. ·. / ;, . ·. 

, .... , .. 
. '~- . 

ilOJib3YHC:& COOTHOW8Hl1HMM 

ll~f>~?> .B0JIH0Boie WYJIRUMM 'f ( 'I- J Ki ) : 

( 3) M ( 4~ , MOJ!\HO BbrpaaMTb y (x) 
. ,.. . , . l . ... . .1. ~ ·<. ~ · . .._.,. .. 

V(. x) .= _l_ [ 8 f d ;, ['° { )( a') - ~, \"\O 'x] Si..~'1'X. J~,. I:< · . ' w J I \ I~,. ' . . I . ,, \ : L ' (IS) 
<·;·.o,x o •. · .. ~ :.· 

Jl,JIH B0JIH0BI,IJ(• WYHKUMM nonytiaeTCH vIHier.pO.ztM(IxI)eiipeHqMa.!J:llHOe . 
" . - . ·;1 .j; • :: ... 

ypaBHe Hl18 . - ,:: '.; ' ·· : .1 ..... ,,., 

. • . . . . .· ' .· . ,., . i :-- ::. ...~ 

. y;H()(,9); ir (x,q) = Y' (;,9) ix a Pr<tcx/i~-1i.~tY.Z:M~~i" 
. . .. , t-

c Hatiair:hHbIMI1 ycJIOB11HMM: v • . · · , · . •• ... " 
'\o . . 

'f(Xo "'1) = ~JR 7 X o 1- J l(t,-t ~ J i;:\t. Jt . ' .. , ,, 

If~ (X,,'1 r<,~\0fXo :L. K(K.,t)e::/ t::f .,•• 
.,., (\ 

------·~-;._-~--~---·~---.:.·.Lt.L.:..~~~~~~1.!..-~~: ·-·~ :_, \'i ! ~ ~·.t ·:. ~ t_ ~ ") :-; ·' _;:· •• : ~'. () - • f!,~.; ~ ;:.c- ., , 

x) 11PM 'BLIB0,1.(e>wopMyJibr (IS}· YtJT~HP.-,,,f!}l~O,,l3~RtJ~fi-J)~3pb!Ba. -~~P,~~;o . 
• :., -·-·- -~?_..-.·i.:. - )• . ,,_~ __ ·---:c~·.,._.--

po,n;a vIHT-erpaJ( <Pyp:se "·cxo):(Mir:c~_ K .f1lNf:YCY¥Me :.µp.e,n;~?f;t,.~~ -~Ha: .. 

tteHMiJ dJreBa 11: · crrpa:sa, ·oT. ~a~phIBa (MhI npo,n;;JI~a~-~- K (x./t f' 
Ha 06JiaCtI, t ·> X . HG o'6sms±t · , IIOJI~~;~ ::;;~::-,: -

/{ ( X , t ) = O np11 t > X) . 



;' 'jf 

·. '. ':? 
::_~ ·r ·•· . ;(\" 

> 

. ·r J_'.r!~!t Li: 
h ·.,· ~ J) 

: .' . : . ~-~ ,.. ... '• 

I4 • 
., ;'/f\;~::11 

. ,: rr '! 

K ·sT0MY ypaBHemno, Il0BH,IJ;MM0MY, M0iKH0 np11Mem1T1, m~_To;n; nocJte- ,, 

,2'.J;OBaTeJI:OHblX np11o~J.rn1:etiH(HJII1 · pq.pJIOJlCeHL'lfl no M8JI01;, ~apaMeTpy • · " 

'. . : . /.,, •·J:•,,/,,-_;,:-_:_, .,·:.,:i...;;.-' :· :, ••. 

BTopoii no:ztxo)( npvtno;n;HT K ooJiee rtpod1'bMy· YPi=lBHeHI1IO~ Ott"Lli:c, . 
• • /; f',f • ! 1 •' i •' ~ •· ',.,_ l ' • , 

om1paeTCfl Ha c.tte;n;yiomee iboT-HOIIlel!¥I~' M6Y.t'AY . K ( x, t ) · 11' pe.;.' 

8OJIJ,J3eHT011 f1x ( t; g) , ItOTOpa~ HC~~i~3yeT'Cfl ~-: !¥1q~z::.ax" 
·'.;:Cf••; fr 

. M.r .KpeL-iH&
0

n6'··:06p.aT¥Pi~4; 3~,~?Jer,lSJ :,. ,( 0;.· ' I \.I 

. t{ ( )( 1 t ) ::: ½ J>< -f- t, ~ )' ''.l'Tt)( ( X -t, 0 ) , , ,. . 
I >~ ·~~· ,~.i •• ~· •• :.:, i.:ch. 

. 'I!; I _; ' ,· 
IlOJIOJICI1M, 

. : ' -. / l() ~.,\. '\ f , #~-~, . .··:"· :'•V ;;.t. _; "''" ; -~ 
. . I \,-· • ~ ' .~ ,-: k\ l 

-~; :.!":"., ....... "_i_,-3q·-/. 

J< ( x 
I
t ) = f ( 'J.x, x '.:.. t) if (f x, x + t ) 

i, (17) 

' • ·. • t . ~ . '< ' . 

Henocpe,'l.l;cTneHHOM npo:ifo,pRo.ti MOJICHd yCTaHOBMT:b, 'l!To <lJYHKUMR 
,:. . _·/~ :: : ;· .. ·.· iv_::.~1c·i:rfir· (>'• 

. ~ { )( , . ._t) ,_ 
1

_onpe;n;eJieHHafl cor~aCH? (I7), ,· y~o~JI~T~O~HeT ypa'.B~ 

HeHMIO (5a) 1,1jJ5loBMl!M (14) 1 ebm .. /.(/.f IV) YMB~eTllop!leT 
~ ~ ~ ! .. \·:, ~ I. 

ypaBHeHvt10 rrepBoro nopH.zttta · · · ___ .. 
' .. ., ~\ '•\ > ·1 '-1 <.i/ 

co . ,j ¾{~, ~'.!.=:f ( L/J'.U~Y) f ( u, V~ . (IS) 
·.•.,.t .~ . ..; : . ., . ·: ,- ./ ·1 -· . . •. ~ ..... 

Ha '!aJir, Ho MY . ycJI 0B1110 / ( x, , X • ..., i).,==, ' I(• (':x\'-'-'t ") '; · ( 0 p ~< ;_ · ; · -
u.>X~;·tx-.;.· {(14.V}He ~aBVIC11T 9~'>, _u ~- Tait K,~:~ 1

ypaBrre·m1e. (5a) 

B 3TOii oc5JiaCTM rrpeBpamaeTcfi° B '13QJIHOBOe ypaBHeH111e) ~: · '·-'ffc;:,, 
,,., ·, ... ·. . 
-..· ._-.. II { ,I:··• ,-. {T 

TaitMM o6pasoM, MhI MMeeM B Tpeyrdn:omme O < V'< t,(<. Xo 

ypaBHemrn (I8) C Hal!aJI:&HhIM YCJI0BI18M ·-1 (i., V-) =- Ko (11')' 

, 3aMeTl1M nonyTHO, l!TO ypaBHeHLie (IS) Otl0H:& JierKo pernaTi;. '; 

tlllCJI.tf 0. 

.!..\. ! h 

=,--.-~ 



I5. 

O6O3Hff<II1M , .- . . . . . ·-. : .:r:. 
• .- . I,,(,,. .'Y. . : . :" . __ ·-.·, :-:· :-:·, 

fr u,qJ = Je-i.tfllj{u, 1/' )d ?i . , '' ... , . (I9) 

Ila (IS) 11011yqaeM ypaBHen11e )!llll l ( ll., iJ : _ 
f; ( uJJ=[1 tf(u,iJ} J[lt~ f}ei<f·'J{itt•; ''(20) 

. • • • ' • • • [ '. i • J .. ; ' . . , ·. ~- .' i . ; ..... , • .. .-. : ·: .. . . . . 

C ytieTOM HatiaJI:&HbIX ycJIOBvlti IIOJiytiaeM vl3 · (20 )' ·He.JII1H811HOe 
. ,• ... : · .. '.\~r· !, !' ····· ~-... , ... .,.~.;__._·.:1t:~, .. .-;.i.,'~.;:.·~•r 

,,,;,•· 

mm pp.aJnrc-mmc rapMOHMK M, rro~11.zrm.ir0My~-- MOilteT.6bITL·11ayt.re.Ho ''.' :.: .:)· •._·: _: 
•'··· ' ; . 

l-{OC~.aTOtIHO rro.zi;po6HO. -
' . •' .· . ,••. 

6 •· ilOJIHOTa CvlCT0MbI acm.1nTOTMtieCICl1X ffi.YHIC£Mi1. B CJiytiae 

qJMHMTHOro Ii0:MO~K<lt0.2Q·J."0 IIOTeHrr;MaJia MOJKHO SJieMeHTapHO ,2l;OICa-
. ·, ._ 

saTI> cymecTBOBamrn orrepaT·opa npeo6paaoBamur, CBHSbraaromero 

. aCMMIITOTMtieCKMe qiyHKD;IUi r1,,11,,(1:;x +uJ(x:.)) M CO6CTB8HHhI0 · 

fl)yHKD;MM m~rrpepbIBHOro cneitTpa · 'l(( x., K,) · ~: 
. . - .. . ,t~-x. . , 

l/f { x, K,) = Sill,{ /(,X t W( ~)) t £ ii ( x;t) Sil,,( d t W( ;,_,)} d t (22), 

_.._ ____________________________ _ 
x) Cp./5/ _ 



I6. 

Il0.1\CTaBJUifl · r (i, K.J B ypaBHemrn (I), IlOJiy'l!aeM ypaBHe:mrn 

B -qacTHbIX npo:0:sBO;z(HhIX 11 · rpam•mHhle ycJIOlrnff .ztJifl . .,A (:x..,t) : 

.fi:cx1,(x,tJ -J?ttfx,l) = Vr.~JJl?i./:-l':/ ::-:'.-~" · (23a) 

•. I 
-;, . 

. ·: 1_·; i ·:(" 

.4 JI (:x xJ =-- ~ i.. V( x); 
dx . ' ~ 1 

·,~, ~ .. ,'..;, ' (23B) , ... ,. 

JIY x., i.xOJ '"'.:x):'. ~ ·o . ·, 
(23c) 

. . \.\ 

Mbr MMeeM TaK_ HR-shmaeMyIO _sa~atty rypca VIJII1 nep:eyro 1tpaeny10 sa~aqy 
. ·• ,. . ·. -,., .. ,,. 

C ~aHHbU.rn Ha xapartTepvrci:m.tax 1-(Jifl r11nep60Jivitiedicor6 'ypaBH~HIIIff 

(23a). PemeHMe a~oi1 aa~at111 np1rneAeHo,- Hanpun1~'p·!··.i/3l. OHb 

~ ...... .. 

. . ' \ ~ \ ~-" ~ . ·. . "'·;· 

cnpa~_e,iiJI11:ao 11 n · cJiy"S{aEL '-H~**f:r K0MllJieKcHoro noTeHuMaJia •. BcJie~-
. . : .. ,:. :. .. . .... -~ .......... ~ . !: ~. :· . . \ ' -. ~--· 

CTBlle· o6paTvIM0CTJ/I CO0TH0lli0HHfi ( 22), nonpoc o IT0JIH0Te CllCT0MhI . . . . . 

ac11MnT·oTM~ecm1x .fl>YHKUI1M paBHOCHJieH Bonpocy O TIOJIHOTe CitICT0MbI 
,,.{; 1.: ; . , ~- : , . ·. ~ .. ·. . . ' . .i '.· ~ , .,.. • '·;: i" . ;· 

co6cTB0HHbIX ¢)YH,l}_IJ;l1M HenpephIBHoro cneRTpa __ J{aR H0I<a3aJI M. A'. '• . 

HattMapR/6/' t~p~<H~~~x npe,71;~,0JI~-~envrni'--o Vi.ii ::<:CI1CTeM1:f \fo6cTJ3eH-

HbIX CQYHKirwti HenpepbreHoro crreKTpa rroJIHa, ecJrn ,71;11cR'peT111111 -crreKTP · 

OTCyTCTByeT •. . 
h .. • 

C,::;i); 

~r 

',":', (· 
•JC. 

_.,, ... ,, 
:, 

:,. . 

· . ..,,,.. _.,;.> . 
\:-, 

~~ "i 

\~. •t i. .I 
f,; ... · •·,_, 

•., ~-

"--.. \t t 

"'- -- ---~- ----

.·-; "f \ /.~~ -~; t j 

~~>-,: -.:-i-:·· .. !~~,r::r; -~ ~ : ;\ ." 

. -:::...,; ·--·' ·?. -~ •·:-, '.'' · \ ~ ... ~ -r c· .. ~? 

! rf •• . :·:;ii, ··:·1 ~-i ~-- ·:·uJ _:::·': f"9 

-,,·.! (~~:~·:l:.· '""•J'. .. _,: l-i .,,·:. ~)}J. ,: . 

"-,. 

,,;,·..,.., .. ;__ -~~~ 

--



I7 • 

. ITPIUIO}KEIUr1E 

,, 
j 

' . iCCrJiaCIIO . rt~rt ~: 3;t 4 Mb! i1dme\.t CtIL'IiiclTI:, :tifa:se.cTHt!Mti I ·wymm;nvr, ,: 

. Kr-xoJ:.) '11 rKi(:x.c,tJ: •:;'I!t;l(e; · 1_~=•:'2?b#,. •' IIO qlOpMyJie 

2x'a)I8.1ii6epa M01tifrdiine peHc·r11i. 8T1F Ha ifriJILHbie . yd:;r.lnnrn Ha ; :,OT:l)e SOR····· 

. O l_: t ·< :J;fl'-~' '· · np'ffilot!. · ..Zo= X.o.. · •.·· · ·10 n ,pemaT~ ypaB;Hf Hi1e :;, 

o.,_ K r=r. tJ .:o~J<l:,;. t) ·: , :i. :u"' " ,, ·•• < . ;, 
-a ::c,i - . ot,: :/{rx.;1-:J -[ :tdx Kr x, -:cJ] c21+) 

B .T]ieyrOJII,HIII!€ { 0 < t < x'.( x,·,.-1 
MhI aaMeHHM SRBI1Bai.reHTHO.ti Cl1CT6MOti JPclBH6HMti rrepno~o rropff).(Ra: 

i \ < 

, .. .,. '..'1 

a nt5.._ .. , .. ,,,,,..., ... ,,.,,, -,"'"CT"T'..,. I 
~ U li>\.,/-.1,.'.:1,.\,,:,_~.~L:-~t"; L,,JfJ ~ r, } 

mJ.Cp,HE::i;I E;;CJ:Q:,!JJHli:!1/11. 

6H61lvlOTEKA 

:i ~-_,,, . 

. . ~· -~ .. ·•~, 

--e - - ~'-.. (25) 

(26) 

(27) 

(29) 

0 



Q 

. ,d_~~~~iJL·i .'.-: x~ 

I.J (x, t) :; . hrr 5) K (!; t)cl 3 
.... .:'.''..,.~.~ .\/a~j }: . . ·:: , . -1: ,~ ,:. , • ~- • -. 

B:se;eM B 06JiaCTM O < t I.. ·x<· X~ ~-
HYIO' 1cerrKyJ1 c· ULa,roM.'. Ll,~. := Llf ~=ii 

18. 

(30) 

.• ,(.- . ;\;::! f·/:)!J}IC ; __ ;·,L 
_,._,-, ............... __ .. "• ~-

0CH0BHYIO .. KBa;n;paT

' .iJ. (3aHyMe pyeM . ,T 0"C!Itill, .. 
• • • • ·.,: ': .I 

ceTKiii•; Kalt yKaaaHo,:ita=pvrb. I, vm;n;~KCaM~;·~·.· :, n, "11P.III1UIM8IO-• . , . . ... , •. l.. . . ., . . . . 

11\IIIMvi UGJl-bie . 3Hati:eHJlI~,_yflo 3WOi1 C0Tlt~i'foy;n;e~fl_··BplH¥lq~aT:Ei, Be~L,11:"C!li1HhI ---

· K_ 
11 ·; · :P·, ~, ·· · BBe1reM ·KpoMe · ']Oro nnoJiy·u~~11e ,i ~ol!K~ ·(.cM . - m ''" . _,,_,, , - - ·-· __ ._, ,_ . -.. •. - n+½, - . -.. ..:.-· ·,., 

plllc .I), ~--· K0T0P¥X 6~~eM_ -:8h1q1t1cJIHTii; ~: ~\'rrl. :tth. i .. , • · 
I • )..\ :,••• . ' ' ~. • - • • :, 

\ '• •: ,:::.: ·. I', ... , . ., J• • ••()[\~.'. '-~ • >,.{)..- ·-. '· ( 

. f:~: 

·+ ·--, ••.,-, ·•. ~ ,..-; ......... _..;. •:.~ ·:· f:,jIJ-.I_,.~ o·,;_cT: 
·1 ...... '. ' .· ... ~-- !' ll ~ ·:. . l __ ~.i-.,,., 1- - ,,,,~1~!.- ,u :: .·"r.n+1•·-: - :_ ._.,."'!: 
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