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. PaoOTa BUf!OJJIWH[l_B .JpeB£H:ic,;01,,' •~•ll3ll4CC!iO:! BHCT;;TyTe 

O(JHUl'lAXoifdZ OIIHClilZHTbl: 
•' - ·. ; ' ' ' ,;··! '1 ,· , ,1, ,- ,·_,• 

ilJI~H-;-ROppeqnoHl.(eHT Ali. CCCP. • U?Ui:0.£:JH, hJ.J;. 
'•, ," ! :.- • ' • > ' 

';:\OKTOp rI11:im,o'."""i,laTEl:.raT1:l{CCKHi HayK' rtpo:)eccop Ac'AT~iA!iU T ;J. 
,· . ,.. :,I;.·• , "· . . , 

J(OKTOp ij_J,1311!W-l.laTetmTH'!CCltl1X nayK rrpo,tcccop :IT,0J;r0:;i'2'.,lli ~;;;'i. 

r 

. Be;eyJ1ee rrpeMp,rnTlle :' 

,AB;Topciep[IT:· paaocJiaH 'n 
I,•,·., .; 1 • i f 

. '' .. ' . . ,.,j .. 

HHCT,iry!J_;_Ail ,CCCPt(1'/ioc1rna) 

, · ),JI~ ~ · 1j75 r; 
:-~-

_..., 
.Samwra''.zuwcepTau,m COCTOllTCH'' ·11 •··.·· ,· :-,; .l,I' ·I:::75 
I~ ;: l( 'l ~ac. H~ 3~'c'~Jia,1:irn_, 'y,icH?l'O c~keTa jfuG-~paTdp,rn 

r. ,.i 

BHCOJqJX. 
• • ' ' •I~ '• ' " < ' '• •. ~ ' I ! •' ! ' I ~ ; .: l . • "' 

3HepruJ.i 061>e.zurnemroro 11HCTl-IT,Y Ta .. HAepllb!X .HCCJICAOBaimii ,' r.;;,yoHa',, 
:.' \. I ·,· , ', ',;1' ,: , :, . ·,, . ·' ,:; , ,,, ; : 

!.!OCROBCROf O(JJJ8.CTH~ l{OH11epe!IL(~3B.JI J!Bi.l~ . 

·(. 

'.• ',, ,'•:• ., • ' '', i I , •, •_, r', ._,: 
0T3h!Bbl, Ha aBTOpervepaT B 11.nyx 3K3C!.!ITJIHpax, aanepemme.· r~poono;1 

netra;~IO, npOCl1JJ HaI~paB:Ifl~J, ITO a!.(pccy: J(yona,: ;,iocreoi6,;~oito~JiaCTi; 
I' • . ,; ''. • : . ., '.,I \, . q ; ,, ' '. '~, ' ' 

omrn ., JlaoopaTOpHfl' . BLICOR!1X 
'. ,, ·.,1,,: 

Yqemi1ii CCRpe Tapr, 
' ' 

CoBe,a•J/#ttf½r4!/~ · l// .. · ... : i\./•?•••'"•XA<i.B) 
. ~·: 
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. _.(1/, 

SJie:icTpoMarHHTlllie nponecc1,1, ndaHaK810!ll11e ,npu hpoxoiJ;Aemrn aapfl-
• •. ·, : ! • ' 

aeHHUX tiacT11It,tJ8'pea B~!lledTBO,:npinJ'Ie!(alOT H' ce6e BHl1Mairne ne. TOJII,'- . 
, . , : • · .. '.· .. ~. , ·. - .. ·. ·. ·. "'., . •, , :- , , . ~,:. . , ' . . •· . . . : . : , ,\. . , ·, l . 

KO .c qucTo ilay1rnott TOtJKU apemm ,.a, eme ',11 TOM, 'ITO ca1111e. pamwoo~ 
, f • : , •. ,,, -, , - ' ~ • ,' , : ~ _ :· : .', '1 , ' . . • • ' ..._, ', ' , ' '. 1 , ; ' 

p~auue aqig;81fali STOU oC5iiacTd '. flllJlfH!J,!U iiaxo,zinT, nmpoROe ·npaI<Tl!HeCKOe 
,, ' ;, .· . .• ' . \\-'_ ,_ ,'· :,: ·, I '', • ',, ~• I.'',,,'' ; •: • '/. , > . • ' ' ' ,,- . .:..· < •, . , . , 
, npi-1MeHeHlle .' ).locTaTO'lHO oTueTnii., ,'ITO . n' octtone · Bcex iteTOll.OB )e-

, 'rucTpa~mi ''!8CTHit ,J!e~~it8\W)eK~. ~hl3H~ae~e ~.~cTO' a~eKip6Marm!THU:-
- ; I •,• .. ; •••- ,;' . ., •,: ", ,,. ,'.. I ' . • ,' ', '•,-'; ! > 1•: : ', : •;; ',•. :, • ~ 1:' ,'• ,• I -• • •.• , {, ( I 

.·, · !U!' ,:iiaamio11.ettcTBRHl.m aapfl:l:eHHWC qacTinr C B81!{8CTBOM •. ,. 

. ' . Mcm>ni3yeiru~ ~o"Hac;om~erc>"npe~e~~·\rn11ei1Mff n6mrnau1rn aTOL!OB 
",--; ', _-. I -'~!'· '· \ '.'• ,' '.' ,',. '; -, : •,f-, • .. ·,; :- ', \; ~ /' ,,'' ', ' :• ; ' : ,,: ,· <,:,. • f ":' ' 

cpe.11u n uaJiyqeHne BaB1moBa-:1lepemwna ne :noanoJIHKJT pelllaTI, 
\ . - . ~ '. . . . ' ' .\ "),: '. : ,I ' ~, . . \ ' '•\" \ :, '' ',, ·,. . . '' 

1Bo· '88.2(8'1, ,Il0CT8B1I6HHb!X· nepG,J:t ,3RCnepl!M6H:l.'8JII,H011''.ciiM3lmol1 ,B O611aCTJ1 
, ', ,,,;'' '.•• I)' •, ,; , ,: ,'• :, \ .. •\ .'. , , '•, • • :• ,I!. • •,<," ... -. ' f ;, s' ,:: ! •i ~ ' • '\ '. ,' •: 

cnepXJiuco1mx anepr1m .' IloaTOMY B :nocne;zume. rOAbl, .ocoe5o 'oc:rpd: CTa-

~{IT~fI BOIIpoc. Il;J,!CKa llOBWC MeT0.1.tOB Jieu~n<Dirnan~m '!8CTUit. : : ; . . . . ',, 
", :'' ,• 1 '. \ •,. ' ' '. '.-,',; :! I• ' ',; ,',,., 'l, / . J :•, ,', 

• , ·B 1946 ro;;r,y B.JI~r11Ha6yprou,11 11.M.<l>paHKOlf Cl!,!]IO T6Op8Tl1'!0C!(M 

~pe;~Ra~HO·, ·q;o. p~~HoJebHo•~~niy;JncH sapmteH~~~· ~dCTr!J~ \1cnyc- . 
•·. :· , .-_.'...I.,:- , . ' . .... . . ' . \ : ; , , , ' ·,_, -. ' 

. KaeT "aneKTpouarHHTHOe :,ianyqe~ue npl nepexo~e .. i;a\ 011.Ho'u cpe,ll~ .. n 
;, ', .... ·.' • '--, ~ •• ; • • • ·,· ' • • ,_ ',' l. ', .. •. '-•, .. :1 . ' . ', . ·. ,,· ::.-.·; ,; 

, )tpyryJO. B OT11l1'IU8 .OT qepeHKOllCKOro · mmyqe1pia STO '.U8JIY'I8HU8 \ He 

, l~Me~T :;1oporo:awc° CBO!iCTB, ero:11n~eHc·11~'H·o~~i: 8~llil~HT' ~~. a'Heprmi 
- ' - '. '.. ' . :· ·, ' . ; : .. ' . ! \, . ',:,.:- ; - ' , .·-: ''. ',:. ,:. '· ;' .. · : ', <-- ' - \ \ 
:: ·' traCTlfltlx ,lf'IIBIDI8TCH neH8Cbll!l810i!(6ilCH npu 60JIJ,illUX aHeprlliiX. Ho nepe-

.. XO)!Ht)e: ~!81IY'I8Hl1~ '~ ', ~·IITl~t~cH,oii' ·~C5Jia'cTI! 'l8CTO~ He Ha~JIO 
' ,' • ,, : ! ,:\ '•-.-.. ,,' '. ,' . • I •. • 

8TO·CJC5yc1IOB~8HO, 
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nnacTHHKaWi cioriKH ltODHl,l 61>1T:r. . n0PfiltKa SOHli. ipopiuipo11a1mn HSJlytle-
. ' , .··· . •. .·' , C 1=··2 , .. ·,. . · ... , . 
'HHH ✓ll llO~xe_·~e.o3r=: c.>Jmc2} ' K0T0p8H :e o6~c,,H llliC0KHX 'SHep-' 

rd )l0CTHraeT 6oJII,mHX ll811HqHH, H, 130-l!T0pliX, 88llHCHM0CT:D [10JlHoi! , , 
"- ·- I ' :·, I '. ' , , 

HHT6HCHllHOCTH HSJIYqeHHH. OT. SHeprHH qaCTHUbl HM88T 11orapHtpJ1,Hqec1tHii · , 

. · ll~lt-: Xoora, KaK 61,1110 ~oKaaauo A;li.,An~xaHHH011·, · K·~A.H~impauo11 . H ;_ 

A.r:oraHeCHHOM, npH l{HCKPHMHH8l\HH yr11a Hsn:yqeHHH 88llHCHMOCTI, ' 
' ' • ~ '. I . , . ' .,. • •··/ • , ' . ,, • • 

qHCJl8 tpOTOHOll '0T SHepr1rn qaoTHlu,l YCH1IHB88TCH, ,HO npH.· STOii pesxo 
' .' • \ ' - ·• •. - . , '\, ~· , .- ' : - ~ •' ·• . I ' 

, YM8HI>m88TCH '. qHCJlO . ql0TOHOB • 
. \ ~' - . , __ "(, .' ·, ' . . ' \, ( ' : ' -- ·,.' ' - ~ ' . . - . ', 

• · B 1959 r. r.M.rapH6HHOM H K.A.BapcyKOllblM 61>1:no YCT8H0B:neuo,uo 

HHT8~C~H08 nep~X~l{HOe HS1Iytl8HH8
1

HCny~K8;TCli·llO Hanpa:e:neHHI) l{llH-

. l!C8HHH q~CTHii :B ~eH;reHOB~K()M l{HanaaoHe ~8CTOT~ -Ilp~ S~OM, Ka~ (51,1-, · 
\ ' :: • < ' : , ' ,,·. • / 1 •• ·: • ' •. _'. • ' •.•, 'I. \ . - ·, •/ < :. ,· ' 1-·; ; I .'' I ,,'' 

no'noK888HO r~M.rapH6HHOM 1 ll0:7IH8H HHTeHCHBHOCTI, HB:nyqeHHH 1IHHett-
-' . . '-! ' '..._, ~-' • . •' .. ~, .' ' ,' ', 

HO pacT~T. C 'pOCTOM SHeprHH qacTH~. ' 
" /:" ,,,' ,,', . : . ' ',,[ . . ·.' I . , ., . , 

, ; IlepeX0l{H0e MSJIY'l6HH8 B peHTreHOllCKOM ;ltH8ll8SOHe: 118CTOT <PilL1) , ' ' 
-. ;' •. :, , -: ' ' _1 '~·: • • ~;; • ,,_,,. o :::~- :, - ' 

0

;,, • ) ·-:· \_, t",_ 'f 

HMeeT e111e 'H TO npeHMYlll8CTB~, qTo npOHHK8!011!8H cnoco6HOCU ,PeHwe'."' j . 
' ' - ' , , . ·: ,• . , . . ' . , . , , '. ' ;'. I~ , , • , , ' , ,·, •. : ' . ' 

'HOll0KHX qioTo·HoB , 60:n:r.maa~ 11 l{aze npH ·' Hcno:n:r.soBaHHH,. SH!!tJHTen:&Ho:ro ' 
' •·, ,, . '' .\ . l-< '' '~-' ' ·, . •. • . ·•, • ~.;" l :. ' ·• ' , '~-' ' . '. ( 

, llHC:na M8HOK B, CT0nK6, MOl!CHO CHHK8T:r.: q>OTOHbl' ·· Pill1 . C TOp~a CT0llKH 
\. , - . , , ' ' -I 

6es CYIIl8CTB6HHblX: llOTep:r.. 06paSol38H118· iiepeXOl{Horo HSJIY~6HHH ll ' 

'peHTreH0;CKOM ~H8II8SOH~\ac;OT B C;OnK8X HlnJIOCK~nap'imnefr:r.uo - , 
~ ' ··.,,-,,, ,·; ··,. : " .. '-.': .·,,, ,· ' ' ·,; '. : ,_,.._,_,)' ; 

.nepHO,l!HqecxH pacn0.1IOJIC6HHblX'M8CTHH 6bI.1IO,pacc11oorpeHO M.JI.Tep-MHKae.:. 

'nirno11, 'A • .zi.raaasHHOII~ H~CKO~:r.Ko .no~lEe r.u.r~pH6flH~~ H ~.li.r~~,ll-,., 

118;0M', A~U~AllaiyHH H~~~-Kop~a~H!JOM. M~JI.Tep-MHK88JIHHO~TaKze, 

pacc~~TpeHO llJIHHHH8-; 6n;qathrax OTK:n~He~it p~CCTOHHHH ~ezmr c:n~~IIH; 
,, • ' ' '. .,.: .; j ·' - - ' .·' '· 

. H TO:nllU'IH811H M8CTHH Ha Hsn:yqemrn' np.1! ,ilam.x o·TKJIOH61ili!IX o-r' pery:nnp-:, 
'' / i . . ' ' \ : <' I. ' ': ',: ' . 'l : ' > ' ' '',' . .' 
HOCTei. Iloaze 8TB Bal{aqa·61,1:na Hcc:nel{OB8H8 ,T8KXe·r.u.rapH6HHOM' 

JI.A.re'.a~pKHHOII iHH lllH H;:B 06111e~ c:ny'qae. , . - . 

BJIHHHHe· 11uoroxpaoraoro pacceirnHH HS Pl1l1 . "npi Hamm<1H :, O'AHO!i , · 
,' '.' ' ' . ' ~, \ . : 4 _;' ' ' . ' ' ' ' ,· ·,>. 
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'/---: 
' ' 

· qacTm~bl 6bl:no paccMoTpeao· B~B.tia~ouoini~, r. M.Tap116HHOM z -~.~. Tep-
, . ' ·\.; ' " ' . ', ' ! ' \' ' '' ' ,. ' . '' ' " 

,H0K0BCK,l11J~' 8 B. cnyqae CT0IU\11 nnaCTl,!H M~JI. Tep-M1rnaeJIHH0IJ •. BJ1Hlim1e . 

' ' p~~Muioc~H•rp,1lHHU Ha,.,o6p~ao~att~e .. ;epexo;,;ro"-H~JIY~e~Hff. paCCM8Tp~~ 

Jia~oc:r. A.l\:AM~h•'iii1 ~ H.i.K;pXMa3HHOl.1, B.tt.'~TO:BHqeM ,~; A.A.I;yiii.J 
, - ' • • • ; ~ ' , 1 - • ' ' 

\ · 8llblM • · ( 

'PacqeTbl C' ytieTOM n6rnomeHl1~ llen~CP3l{C~eHHO 'B i:romrx .HS,JIY1!8HRH.-' 

, .6hln11.\iu~omieuh! r.;A~rapi'.ic5H~ou, a:saTe~M~M~Mypai~~ciM. '. ' 
,- -,,)· ,·;.~./" . . : ; "~i i ',·,.:· /.{ ., ... ·,'· ' ·;, ',,. ':, .· ·/ :. / \>: .. ' "' 
.. illccne,nollamrn B ,0611acTH PIU1 B' nocne.nHHe ,ro'Af,I nonyqH:nH oco6o 

··6orib~Oe ;~~~;;~. 8T0,, ~O~Bli]UlMOMY, o6ycnoBJie HO: ;~M, 't1TO 6onee . 
r- : :< - ' :, • . .-- t-· ·'; .,·· .. , -'. . ·; ; :' .. '.-' " .. ,;' : ,_\-. . ·,:., I · .. ·i., ! 

,HHTeHCllllHO .,cTa:na P8SllllB8TbCH o6naCTb (pH8liKH c:a'epXllblCOKHX' SHep:ritlt' 
' . ,' ' I . ' ' " ' ,', ,, ' ' ," ' ' ", ' ' . I' . ,., I,' . - ' \,' 

' 'rl{e HCilOJib30B8Hll8 H3B8CTHblX MeTOl{0B H/l8HTHqllf.K8ItHH qacTHif BCTpeqaer, ,' 
I • ·~ :·' .• - • -.N' ' ,_. / ' ',\'' ' ... i . : . ~-- t .. ·~ '-. ~ : ' '1' ', '' ", .'. - , ..... '., 

cepbe 3Hbl8 npHH~l1Illl8.iibHbl8 l1 TeXHHqecKMe l'rPYAHOCTll. , 
'' ':...._ ·, ,·,.-,,: •. ·1<·:· --~~, ,,· : 1_:-:. i • ,_ .. _'. ' :, ,""-:., :,:\: 1 ,,' . ·' . 
' >: np.vritM 'a:pqi6KT0M, 1Il08B0JIHIOIIIH1l onpe,n;e:nHT:r. nope~-qiaKTOP tJ8CTHlu,l 

---'-~~;-=t' .... ,.B,, o6n~~~H' Cll8PXBblCOK~X 3H~prllil f.lllJIB8,TCH Jiorap~il)MH1Jec:... 
c:~. ~.,,. (\_, '~.:~~-.:~::_._,_:,' ·, '' ,' ,,, ', ·' . ' '' . ','. :, ' . : .', . ' . ' 

' ·. 'K(frfB.oapadT.p.HHO ,HOHl138UHOHHblX·-IlOT6p:r.caHepr£U1' B_~!388~. ll~ TOHKHX . \ 
; ~·~-,.-,·.~.;£. .'\,,:.- ~---',-,,.•/--~-·--:..:·i.......,...,_._:_~-~---·· ' " ' '. ' - . ,, 

IlJii~f:KaX H ll"'}:\H81IeKTpl1K8X npH, np11cyTCTBmr- CH:7IbllblX s:ne KTpHqecKHX 
-~ .. '.-'>,' ,.~-.~-.:._~~j, ,·"~~-~-.. ___ ' ,.,' . ,,; ' ;- ·:.~----. :- ·;_ - , .... _,.,' ·; ,_./ 

• ·rio,ref,L, 8Ta o6iia cn.-T'amKe:B-nocneJittee Z\8CHTHJieTHe , cTaJIS' pa SDHBaTI>: • .t · 

H~cK'o~~~o HH~C~~~i :Xox~~-HH~-;~ ST~1.f~~eKT8M~ll~8C~Off~·:,_ 
', " - : ' ! ' •.·, t"-, ':-- ·-...: ,:, ,, .... / ' ·,_ -:--_~:::·'T·~- , 

m~e. 11pe~ M~HI>me, ! ;~JM~~'-~~~X,9'AHOM~ -f~:nyqe~IO~, ' ,, ' 
. r ~M.rapH6f.lH0!.I T80p8Tllqe'cKW'C5bl:nO 'IlOK838HO·, ,qTo B T0HKHX· ll:7I8HK8X 

""·, '~t :/ .· ~- .· ·// . '."~, i ·, ',;; '"- -·:' •• •· •._.;') • .. •• -.··, ·_ \/:_.·. ' >. ''.'. / : 
0l!tl1'AaeTcH :norap1,1'1)1.111qecKoe BospacTaHHe noTepr, sHeprHH yn:r.Tpape.IDI-, , .. 

,,·,,;~~~-,-;;-c::,'"i~/. , ,,j·, -.~· . .' '"'.'•:,.·.,''.:,'. ,•· 

;,,,,,,;~ ~l!BHCTCK..ix qacTHU c pocTOM., <lHeprt111. <Ha1rn..., skcnepm.ieHTan:r.iio •6bl:no, 
,.'• ·,-·.,· .. ~- ,, \ -:". ').'' ·-•'·· ' ' .~--... _• .. .z.,. _ _.. ,·,.'_ .. ,·-, ,· ·;>. { ,,,,·,,·1·' 

! ';:" II0l{T.BePJIC,neHOfn~.iicKaaa11He l'.M~rapu6HH8.: 8l{ecl;~aKl!te cJie.nyeT. OT-,' ' 
' ·:·· .: ' -- - .; ·... -,,. .. : - ' ·;' ' ,' .···. {' \~ ' -,~·:_._·,.~ " ~-:·. ;,,,-:;,."~ ·,,. ' 

VBTHi:&~ pa6om ·B~A~J!8Bl1){8HKO,. B .• A • .ll.o:nromenHa·, 'B.K.CeMeHoll·a'' 

\;~~c6~0.B~,i.~:~OTOpHX nOKa,;ano, .~T:O 'cTpn~epH~tt JiMe~6n2'ilo~J9 HS- ; . ' 
>·--;·,: ,• ... '-.~:~:_ ~·, .. < ... ·> . .': '5~\ - "o,'~,.:, _,. ·,, .:, ; ' :-/_.~,..< ~ - :. ---~ --;_·c,,_:'.·.-~~-; __ ·::.:•~ \"~,,. .: 
M8Pf.lTI,, nepBUIIHYIO. l10HH3!:IL\11IO, it)nyKTY8Ul1HY0T0potl. HM8IOT BH)t ·pacnpe-:' ::- ·:-:,; . 

. ' . '. ' ' ; . '" . ' ' ' ' ·, ' ' ..:.:>/ ~ ' . . ; ~ :· ' ' ' . ,:·:. :,,' ',• ' ' ~ '' " ·• ' 
l{elleID!Jl Ilyacc OHa ''' T. e. C YB~Jilitie1il'l8M l{JlHHbl .KaMepbl ,J.!0lltH0 l{06HTI,Cff' -
f. ' ••• ----- ,_· ,. .. •,,-_ :- ' -•, ' ' •• : .. •' • 

.;.."5 ,_ 

", "' 

,:,· ', .,,_.' 
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6om,niux TOllHOCTOl1 onpe,IteJIOHl'lfl·:H
1

0HM3armoHHl:l~ IlOTOpi, aHepr,m tzac-
' , ' - ,• • ' CI '• •' 

T~l:l B ~CiJiaCTH JIOrapmfJMH'lOCKOro pocia·;~. 

. l,Z(pyroi1 ~CHOl3HOl1 38,itaqell flBJifl~TCfl 003,itaHHe )lOTOKTOPOB,' KOT~ 

pl:le ln.(8!lT. '60~I,~ee ,6~CTpO)l8iCTBH8 1 T,e • Mamie paapemaIOll!OO. BpOWI i 

.c (-< ~o~9 ,ce~) li·M~JIOe,~e~;~oe,
1

Bp~Mll· (,< 110-~ ceK)., 60JI'J,mOe.np~C1'7,, 

p8HC;B~HH08 (; 'rn-3. 61.1/ ;I :·yr~ooo,e 'paape~eH11e ( ; ;:__, .1o-5 ~8)(118~) ~ 
''·_:. . ., .·-.,' '' '.· ,· '. . : :·· , ,. ·.··,.- . ··t, . .;, •. ' .. 

.. IlpH 8TOM O'l8BH,1tHO, 'lTO CTOMMOCTI, )lOTOKTOpa IIBJiflOTCfl .itaJIOKO . He 
;. ::·~-' •1' ,', ,_( ., ' ' . . \,, . ' . • ' 

BTOpOCTeneHHl:lM'IlapaMeTpOM. 
:). '. ,; :,' !_:,·•:,..,• : ! ;' , , 1 - _.I·,,, ,·• 

. . ,llo caMl:lX riOCJIO,!!Hl'JX JIOT pa8Bl'!Tl'l8' MOTO]!OB perl'!cTpa1.tmi1 "laCTl1U 
~ ! -~., '·.'_,.'/ ! • ',· .. ~ > < .,' :.·:_.• ,:: : ,,',.'. 

IDJIO B OCHOBHOM IlO UYTli, IlOBl:lIDOHHfl npOCTpaHC:!:BOimoro· H BpOMOHHOrO 

p~apemeii~ •l'J,'ei~cTpoiteilc~lii '.!!eTer<To~o~. •· H.o pyeie21t:'. ~ ~ ,=Io--IO: ceK 
"· ,, ' ' ' '.. . : ., ' . ,,, ' ' ' ,. "\ 

~paKTH'lecKH Oll!e, HelBaaT. Ilo-:BnAl41,IOMY·., aio CBHaaiio c' -reut qio •, 
~e~exo.1t 11~ ~6.na6T11 t ·:... rni~;ce·x B:o~JiacT1,·t,:.:;J:o'...9 cieK mi ~6JKe\f' . . : /. 

61:lTI, OCYll!OCTllJIOH 'npOCTW.!. ycoBepmeHCTBOBaHHOM CTapmc MOTO)tOll t a 
' ., ' , . --: "': - ~-': ' ·,, . ·' ',·'" ', '·:, ,,. ·, ~ ' : -' " :, ' ·,, \ ,, i.\' . -~, :, . ,", ' . . ,' " 

' Tpe6yeT IlPHMOHOHHfl HOBl:lX' npHHIUillOB peracTpaUHl1 qacT11u. He: npeo- I 
,' , -. .,-1 ' .\, \·.· ,. ',·, ', ·, ,' 1 • ,'. .' \ >·,, ·· .. _. ', ',. •\:1 ··. ·! 
)lOJIOH, TaKJKe, H 1py6el!t IIpOCTpaHCTllOHHOro. paaperu8Hl1.II < O,I .MU, llTO . 

. ', ,·, . ~. ' . . . ,; . ",' . . \ ' .· . ' .:.,:• ' ·. . ' ' ', '' .· ,' ·. :, ' ,\ ·, ': '. . . : 

' ..• ·. Tamiie Tpe6yeT' IlPHHUl'llll1aJII,HOro' H3U8H8Hllll Il0,l!X0,1t0l3 ', K 8TOl1 :· npo6JieMe. 
, , , , •'. •.• •,. , • " > ,. ,".( ,• ... , • I. , '', I ' \ >., ;j ' 'j , I' ,' •, .. ; 

C 'aron, ~O'lKli 8p8Hlifl npe,1tcTaBX1I8{do~I>mo~ ~HTepec BTOp~"lHafl ,aJieK~ 
, .. r • ' , . , I . , . I , . , 

1 

•.: .\ , ~ ~, l . . . . ', --:: / ' 

1TpOHH8.II 81WCOHfl H3 ·.ztl'ISJIOKTpli'lOCKHX IlOpHCTl:lX IIJIOHOK, , TaK KaK 8TOT 

', npou;~~c 'npa~;HllOCKli 6e8N~eitiHO~Hl:ltt·:(t<:: ro-10 ~OK) .'.1<06JiaOTI, 
0 '•, > i :, ' •,' '_ I \ •", '• ,' • ' ,• : '.,•,, / ,- " ,: •_, '• ,I •, .:_':; I",,,,' .: •.' ' ,: _;•,'. ' - ' •••1_, ' ' 

,8MHTliPOB8Hli.lI BTOPli'lH!lX 8;JIOKTPOH?B BOKpyr TO'lKlJilpOXOJ!t)lOHlilI 'lac- · 
,'? 

TllD; COCT~BJiflOT · ·--v··•· (I-2) IIK. , . 

Uemm Ha~T0flll!Oi1 ·' itirncep-rau1111 :HBJifleTCfl liCCJI0,1tOBaH11e. nepexo,it-, 

no'ro 11a;riyqeHH.II B peHTreHOllCK,01,{ ){~anaao~e "laC~OT Ji IIOPHCTl:l.lC :cpe-
'' ' i. . ' ·.,., ' : . ,': ' ' ' '. ' ' ' 
.itax ~ '.B cpe,itax· C nepiw~li"lOCKH; H WIOCKonapa_JIJIOJII,~Oipa~nOJIOltOHHl:l1U1 

a iraKllte Hcone.1toBaHHe ynpaBJIHe·uoii BTOPU'lHOti aneKTpOH-

aim~riH11 H; TOHKu:iaaJieit~p11qectU1x 'nop111e'Tl:lX WI1!HOR,, 
1 

: f 

- } I; 

l!ll1XCfl B ;:1JI0KTpll1lOCKOM IlOJIO. 

,llnccepTaUllfl COCTOl'IT l18'IlflTH rJiaB. 
, . , , \ • I'. 

··, 

'B nepBoii rJiaBe npono]ia~cn oeicyilt,nemte TeopeTHl!ElCKHX OCHOB nepe..: 
·•. ( ,, f '.,.. : ', . ', ·•• . ' . ' - • ', ,•.·_. 

XO)tHOro li3JIY'l6HHH ;, H. IIPliBO)lllTCfl 1tpaTKHii 'oeiaop' 8KCilepaMOHTaJIJ,Hl:lX:' 

:~a,CioT; ~a 8TO~O ~6a~pa CJie,ityeT, tITO nepeXO)lHOe: liBJiyqeHHe B peHT- • 

reHOllOKOM .ztHanaaOHO "laCTOT, BCe CiOJir.rue. npHBJI8K86T BH1U.!8Hl10 cneitHa- . 
-~·--·, •,•';•,•,,,.•It.'\ ,'•i .'••,, .••,,I,.,'(, ',, •.••> .. 'i '. . ' •.I !. ",· 

1ll1CTOB, _ 38HliMa!Oll!HXCfl ~g)l18liKOl1 "l80THn CBOpxBUCOKHX 8Hep1"Hi1.; Ilep:ijble. 

KOHKPO,Tllb!Ei' ri;;;6xeim~- p~rHCTpa~HH nepexo.ztHOro H8Jly!lOHIII.II B peHT- .· 
-, / • , , ·' ' : ·, ''- ," ',, •·. , • ' ' , I • • • \ ', -.\ • 1 : ., , ' , 

1 

1 reHOBCKOM .ztHanaaoHe .sqacTOT 6uJIH· c.ileJiaHl:l A.lif.AJIHX8HIIHOM , ~.P ,Apy-
,, • . : • / ' • , ,.- , , ! ,' •,' ...... '. I /. \ :. • • > :•:, ·• ~ / . •, •.. . '. ' ' 

TIOHIIHOu, K.A. l1cID1pHHoM; M.JI.Tep-MHKaeJIHHou Bl96Iro,ity. 
' .. : '" ' ,'' ... ,' ' ,, ·,-', .. ,· '.- ·.· . --

.·. • BrtepBue 'peHTreHOllCKOO :nepeXO)tHOe HBJIYIIOHliO perncTpHpOll81IOCI,'. 
> , ' ',' •' '_. j •, ,, I\ I , 

:B 1964 r. i;I>.P:Apy~IOHHIIOM' /K.1A.lllcimpaHOU, ll A~l'.OraHebHHOll OT, 

'f ~Me~oHoB: ropHaOHTaJI~Horo: ~o;oK~ ~oc~r1qe6Koro a~ny~eHna, 110,Hc:2 
CJIO'AcillaHne, ~~one TB ST Oro 

0

l18JIYllOHH.~ Ii. itaH~Olll padoTe .•He.· np_~HSBO)tH-. 

·noc:&~ : 
' ; ', .' ' , ' I• • • ; ·; .," ,• , .' ' ' ' , I •\ • 

IloaJXe; 'll 1966 ro,ity: 'Ta• lite 'rpynna ' IlOCTalll'!Jia 8KCil8pliMOHT Ha IIY'lKO 
• ; ' '•d • ,','., '(':' • ( / ,, •.-'.• •, ~ ,\ \'. ' ' ' .. \ ,:•, ' •• ... , : :.: ',•, • >' ' ' • ' 

SJIOKTpOHOll C SHeprHeii .ztO 600 MaB. PeayJIJ,TaTl:l 8THX H3MepeHHi1 He 
'• ·' • ' ,' , r - • • ' ' .~ , j. ' . I 

' COI'JiacyJOTCfl C: Teopaett nepexo.ztHOro U3JIY'l6Hl1fl ~ 
B 1969 .~. :rpynnii , Dali.fl coo6~1JI~ o :pe;~CTpanHH PIIlif B, C1IOliCTOM . 

' • • ,' • ' , ' ' ; ' ', ~ ' • ' 1 _., ' 

': pa)l~aTope', COCT0fll.ll6M 118 aJI!lW!Hl1El:Bl:lX ~OJII,r npH npOXOJ!t)lOHHH noau-
i'.' : . . l ·, ,.,·_ , ' , , , :: ':·.. J f _ .·· •.. •.•· , , t .. ; ~-. , _ '· ' - -':,r1 -··' _',, ·, , 

TpOHOB C 8Hepr11eti ~;0 .ra.B~ :B aTOil pa60T8 TaDe HO 6WIH,HCCJI0,1tOlla-

Hii c:iwicTll8 3Toro 'iany"lOHH.llo S~!J)OKTHJlHOCT~} 'perHOTJ)8IUili 'n6ai;po~ 
1•' ', l ' , ' ', ' , ' ' 

; ~ 

~ B TOM JXe r~.ny,· HaMH\st~tt!'11:lnO~He:~u: iicc;el\ciBaHH'a:: Prut ~-. np11til11 
.) ~ .:. ::. < _,.';·. ·:-\:: >·\..:·:>:1·•.,·, .. ~ 1" , ,' ·' ,' ~~ ... ~\---.:· ::. ; •: ··., ;·~·.,,.;:✓,_'!_, 

)lml perHC ;epal\lili 'q)OTOH9B . 61,ma ~Cll0J;Ii,3()~.!3H13.,' CTpHMO!)Hafl ', K,aMepa . /~ 0 

,,1tbG~B"K~oiii~~H~~tr ('2~·,:s~;·4;· sj -:::H~~MJ?;; ~1.970 i. ·~~,;~:H~~iJtf:'.: t 
Plllt c:raJI11··npo:so:ztHT:&Cfl H :a 'APYl'HX:'Jia6opaTOpli~X~K8K .~_', ' 

\ \{;, ,,:)/1:';.:<,. ;,,, '.){;~0~~t :· ',: . ::, _.;/•'. 
-4,"•< ,...,·:.; • 



I'! 

,-, 
,. i -,--!~ 

' 
> 

11ac, Tait 11 aa- py6elKOM~ ~ 

; BT-o;aH rntiBa'· ,11,~ccep;au11~ noc~fi~eHa uccne.D,onaii1110 ,cBotl~TB ~ 1,1 

. '-.pa60Tl,I CTp~MepHOH RaMei:u>c '11cIIOJI!J80B8HV.tlM. ~ue~ll• Ne +-Xe_ :[ 4 ]. 
' ' ' '' " . . ' .' .' ~-"' ·~ ' . ' ''. ' t - ~., ' . . .·, ,·. ~ .;, ' . t' ' . 

Ilp11BO,lJ,HTCH pe3V1lbT8TL! 11ccne,11,0B8!U1H -peHTI'eHOBCKoro 1,13nyqeHllH, , B" 

- cnoHcThlXH ·nop~~;Iix pa;i;i~;opa~P, 
2

•'.'• SJ - " · 1 

' ,. ' .,... ',. s \ 

{ '.· ,, ··. ', ; ; ' 

· CTp!,!MepH8fi Kauepa J,!MeeT Bl,ICOKOe npoc TpBHCTBeHHOe. paapewemie, 
f. ✓- / • • . • -· '.. ' • ; 

q:::o ll03BOJIHeT ,683 Up6,ll,B8pl1TeJII,HOrO ; OTKJIOHeHllH qacT11w,i, IlOCJie • . 

npOXOlK,lJ,8HllH pa,lJ,ll8TOp8, . permiTp11po:ilaTr, OT,ll,CJII>HO li. qaCTllUY - ii;'qio;:;; '
- 'TOHhl'nepexc,lJ,HO;O ll~Jiyqeit11lI~- KaK, ll0K838HO ~'. noc~e~yio~ll~ pa3,lJ,8nax, 

• • •.:... ••• • .j, 'I S ,• '\ ' I • '•' • • • 

--~T0°11MeeT6bJI!Jlll088H8~eHHe, T8Klt8K_IlpH IlpOXOllt,lJ,8Hlll1 llepea YCT8.;. 
' '. . \ . , .. . . ", .. ~_ ' \ ', . : '. ' . . , ' 

noB1,y O.llHOBpeMeHHO _6o~r,u10ro _q1-1cna qacTvin,r111eeTcH BoauoxHocn,onpe~ 

,11,enttTI>,K RaKoil qac;11ne .oTHO;lITClI .ll~HH1,1e,cJ/0Tcnnk, - : _'. ' · ' -- ./ 
", ,·· ·_, .. ' • .,, ... -',. / - • ' /~. ,-' '· .'' ···; ,' •, , .~. •,;,,•' '.", .'\_, ·o· ·. ' ... 

'/ 

:·" ·~- \'j'. 

... \ 

HeMaJIOB8lltlil,IM'lIBJIHeTClI npaKTviqeCKll,OTCYTCTBl1e'co6cTBeHHl,IX lllYMOB 
·1 (' , ·,,· I • ,·• " •• ; ',_ < ·., ' .'• - :,. ,, • • ! • ·:-, \ .• .: ; ....... '· - • , '. •• ,i < ·,. 

KaMepbl- ~ ee 111,1co1tall\ qyi,cTB11TeJII,HocTI>. ,Xopowo OT118l!e_HHalI 9Tp11uep-, ,: 

Ha~ itaMepa .uoxeT·- sapervicTp11poBaT:r: ,lJ,allte Hec;oJII>Ko, ~ap 110HbB,' odpa.:. -
-. , ., - I , , -, • , - :- - ,- , , , , • . ; , ', • 

30B8HH1iXB ee 06'.E>eMe, noaTOMynopor perHCTP8UHl1-K8Mep1,1'onpe~'eriR-
- • , •.' • j ', , . ' \ •. _.. '-,~, \ I '~ , •' • <• -

8TC!I B, OCH0l3HOM nornouteH1<1eM 'cJ/OTOHOB B OKHe 11 118 IIYTM K' KaMepe ., 
a He cau~il~KauepoU. - · ,_ · • . . - - , - , · 

, ,· ,, ' .', •\ .";·:, 
· B CTJ)11Mepaon K8Mepe. onpe,ll,eJIHeTCH q,11cno qJOTOHOB, 8 He,' 3Hepro -

llbl,lJ,eJieHVIe ~: 8~6 o6CTO~;e·JII,CTBO TaKllte ~Ollt8T v!M~T~ 'B~JKH~e 3!18qeHHtt, 
, : .:. . . ,,: :- ,". ;·' '. ,, ; ! ' • - ' \ _., • ' ' ' ' • - .. ,. ,:·, .• ,: .: > - ,;·~ ]. ' ' ' ". ' ' .. 

TBK: KSK B ,ll,8HHOM cnyqae cJ/OTOH t . l1Me10111viit He6onr,cy10 3Hepr1110, . per11c..:: . 
-! ' ,, ' ·, - • '.' t ,, .t., '. . ' . "- .. · '/·· . ,· .'. ' 

Tp11pyeTCH ·K8,K co61,1T11e, a 13_ ,,cnyqae MeTO,lJ,8 3HeprOBl,l,lJ,eneHl1H He'BCe 
• '., ' •~ \ C ~ • ' ' I ' •• , ' < > • '. ', 

cJ/OT0liU'li8 cJ/OHe J,!OHU38Ul10HHl,IX norepr,'aHepr111-1·qacTI1Ul,I uoryT, ()!,!TI, 
, : , I • • • : "'~. .'. ' ,: •" ; • ' • , •.·;. • , 

\aaper11cTpHpOB8H!,1~ ll8HH8H MeTO,lJ,ilK8 n03BOJIH8T ;TaKllte' HSYqaTI> qJJIYK-

,,, _ ~Y~~k q~cna -• wo~oHOB nepexoAHoro · H~nyqemm, qTo ~BniieT~H\ itpaitHe 
"' ~ " ' .: ' ',.- : ,· . ' • '1·_,., . ' - ;. ' ·\ > -. ' 

B8lltHWl 06CTO!ITe~r,cTBOM npH_ 11CIIO~I,3~B8Hllll aToro 1-1anyqeHHlI ,lJ,JIH ,lJ,6-

TeKTHPOB8HIDI qacT11n;: 
'1. • ·-

-·8 -
I, 

1": 

~\, ', \ 
! , 

-,· 

, I 

/: I c• 

J 1 

t 

', 
~, .... 

'IlpH viayqemm pe.ii;KHX C061,1Tll£1 :cyuteCTBeHHWl, HBJlfi8TC!I T8Kllte ll03-
. I .. : ,· ·.· ~.-'. .• -; .r -: ';'. .' ·. . . i' .. _ .. ·:· -.-, .: ;'_'• ' ; .. · ........ 'r,,.-,,:~· , , 

,, MOXHOCTI, \llOTOperHCTpanim, oco6eHHO ,KOl',7{8 W l11&ee11 rpynny tJ8CTlll\, _,,. 
,,, ' ) . '·.. , . / ·,,. ·: ·., ,·' - ' ~: - : ·, , . ._:.. ' \ , ~ . \ 

.. O,ll,HOBpeMeHHO npoxoi!{llllll!X qep:3a Kauepy '(YCT8HOEKY):, Hanp·11uep , . , -- •. 
,.'; ' . l , ·· .. / ,, - . .. ··, . ., ! ,,: • • ... : : :' • • •. ·, • 

' H8BeCTHO , tJTO tJ8CT11nu. CBepxB!,!CQICJ,!X 8Hepni't KOCMI1~ec1toro i,;any-
:.·. •, ,:••••,••: '• ./ ••,••.,'."' •.,.•~• • .. ,r•,,:\'•-'•'".\,,:,••,,• .••~ 

qemm, l3 OCI!ODHOM, •M,ll,YT B conpOBOllt,?{8HHH ,11,pyI'HX qacTHI\ H B 8TOM • 
~•,"• , ;'I>,,. f • : .. , • ,t ! • .: .. : :, ';•_,-., ," r ·,• • ·, , _. .. , ~ .':;: .,,-•; .· , 

'cnytJae 003 BHayanr,Horo H8()JIJ0,7{6HHH Tpy,ll,HO ,0Tl{8Jll>HO perncTp!,!pOB8TI, 
J, . ;-. . : . •., ' ' <. _:: , ; , ••• ·'. ' ••• - ! '; '· • _< j ' / ... : ,i ' ; : • • \ 

Ka,Qyn tJSCTHnY• ' , , 

,- \· 

B~epBHe •HcmiTaHJe pa<SOTH OTpm,epaoi Kauep1,1 'c ,11,06aE,1tollXe. 6hln~-
• _ , , ' ''/ ' ', , ,.,,,, , , ,· • : ,·. i' , , " , '; _,, • , , • , . ',_ , ,' ,· 

· BlillOJIHeHO E.A.l{onrome,rnm, H E.li. •PO,ll,OH()l3!,!M' t HO ',lJ,eTaJII,Hl,18il!CCJie~ 
, . . e. , ·--.;:: ·: . •\· : • · .. ~. • • .':.' -. _,,·.r. ;_ ,~:,_;, .,...., :, ' ·. ·-::·--~_.;· - ·, '., 

,, ,lJ,OB81ffllI, TSKIDC KaMep npoll3Be,lJ,8Hli. K.M.ABait!IHOM H, S.M.MaTeBOCHHOM 
':\, '\ .'' ' !:, '1' '' \•,,_/• ,,. , ' • : . • '. /•-'° ( •.a'•. I ,' ' ' ' ; • ' ', ,• f'' •. •: •, •: •~ 1" ,'' / 

'. no ,HHHn11aTHBe 8BTOpa ,ll,11CCepTan11~ l{JI!I pervicTpaUHll, nepeXO,ll;HOl'O 'J,!8- . ' ' 

~- JiyqeHRJ'l. , 
Haim Hcone:,io11aJiacI> Kauepa c ~xo,11,mni' OKH!)M Ha •Maltnapa _: ,lJ,nlI 

,· ... ',, • ! •' ' • '·' '•, ' • ',,,i ,, . ' 

-npoxollt,l{eHrul cJ/OTOHOB c imeprfen-nw > 5 KSB. Kauepa 0l!Mena j,tIDIHY 
', •\ • •,, '•' 0 > .> •, ' -.< • • ,\ , '• • • '• ;,: • ', •:' •, : \ : • ", <, C 

80 CM,,- mHpllHY (no a~KTplltleOfOMY' llOJl!O) IO CMH\131,lCOTY 20, C_M._, _ 
':-·' (-,' : ~ •,.,_ ·_, ' ·",_:" ' ,-,.·,... ·. :· .• . ' .· ~ , ~- '. ..... / -·' <~ 
Euna·.HcCJI8,lJ,0B8H8 -pac5oTa Kauepu ,llpH KOHneHTpanH.ffX Xe ,OT IO% -•·;n;o ' 

,- .. ,. f'.\,:,, ;•-:··. --. •'• ' ·, .: ,\ ::_ i ~ .··.·,~- \ ; ' ' '.,:: ,_1. <,.. 
,26%~ Pe_lll:11M IlHT8Hl1lI K8M6p!,!,•llO,lJ,6HpaJICJ'l T8K!,!M, -qT06lil ,ll1IJ,!H8 CTpnMe..; 

.~.. ·'. ),\ _:- ~ _.-. ' ! i .', ::-, ·,, ' •• ; .. :, -, \< \ - •• ~ 

·" poB He npeBWJiaJia 3 ciM~ EhlJIO yi::T~HOBJieHo, tJTO _c _ pocToM ;Koiiueriipa;.; 
-; , ', , . _' . , , ·'I ,.' . - ; . ·' ·, 1 ;.; , ', . . . ,';., ,·· '. , , , ,· 

, : - n11H Xe q11cno CTp11M6pOB Ha 6,ll,11Hl1UY ',lJ,JillHl,I, TpeKa npOXOi!{!IIqelt ·qacTHUl,I ' ✓ ,, 
, ~HHellao p~cTeT: -- .-• _ , 1 

, ,-- , " ,. ~ , ... • :. __ -. ,,-~ 

, '13yqaJIOC!J T8Kllt8_ BJIH!IHHe \\POTOaneKTpOHOB, nepeXO,lJ,HOrO ,113nyqeHllfl , -

H'a,pelKH~ pai5ofu~ K8M8pli~,' Dl,IJI~ o6Hapy~eH~: -·~TO 13 ,OKpeCTHOCTH o6pa- :. 
,_, . , , :\ ..- -.~ 1 .• · .·.:\·.:' ', i:'.', \ ~:. / .. ·, 

30B8HH!I cJ/OT08JI8KTPOHOl3,0T nepeXO,lJ,Hl,IX·KB8HTOl3 npOllCXO,lJ,11T, 111'8llleHHe 11 
, , ' . . ' \ 

. , c-rpzMepoB Ha· Tpeie npcixo,llflntelt tJacTnn~.' 3qi~e1tT "rameHHlI" ~po!I11JIHJI- __ 
1 .'\ c . ·'J ;. • ;.· ,_ , · .. ·, • ", · , :."'' , - .'" __ .. , : -.-. - _ I 

Cfl ORJII,Hee npH 
0

0TCYTCTBllH 110,ll,8 B 067>eue K8L!8 pu ~ '9TOT aiM/eKT t no-
. ':·:: ··.:-1 .~ .', ·,•; ,· - '~-','. ,:"·"',• . ~ .,.,_' , ',' ;_"'.'.·:·, ,..._ 

, ' -BH,ll,11MOMY t CllH3aH C ,Teil, 'llTO. B · o6JiaCTl1 o6pa 30B8HllH 6onr,mon y,lJ,eJII,-: 
~ ' -. , . - ' . i 

Hott HoiurnanHH, -ane~~pwrn~md'i paapH,11,. HueeT-:He,l{ocTaTolfilo: -llblCoKviil 
: ', ''. , \ . : ... ' ? '._ ' ,' - ' ;.;;/ • I• \ 

.. : :· 
9 ,':" 

,. 
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:!· 

,7:{11H&Mlt.'16CKl!ll 

3TOll ,06JI8CTl! 

'I 
m.me)lanc 11 aJie1tTp11qemcoc noJie 

' ~ -, - ' , • '• ' J 

CTPllM6PH C Mano.iii 1wmrna1.urniii He 

na,7:{aeT, noa,TOMY _ll 

:fCII;BalOT paSBltB~;I,-. 
'· 

_1,, 

Cff. 

B1111HHHe' 'napoll 1 110,7:{~ Ha 34J4J,6ltT "rameH!1H 1
" t ll03MOl!lHO,. -CllH38HO 

c cmn,Hmt norJIOll!eHileu' yhI>~paqiHOit6TOllOro m,myqe1,1m l10;l{OIJ :B pallo11e 

,7:{Rl1H llO;H - 1600 A' H a~e·IC~OM ' iip~,r~maHHH ;)1I~l{'r,pOHOB K 8T0~8~ 

!10):18~' .Bc~e~CTBH6, 3;0~0, CTp~,ep·· B' O~JI8CTlt. 60Jiblll~Li y)lem,Hol1: liOHl!~·· 
' ·- ' ' .! ' ,/, ' ,' ,., ', - ' • ·,. • ' 

. aawm He B03p3CTaeT C0JII>HO 11 3JICKTptt1!ecm1ll 111,1ne11aHc paapff)la' . 'B 

8TO~: 06JiaC:TJII 11e'. Tait. ~63KO Il8,7:{86T' 'K8K ll c,ry~ae 'OTCYTCTBl1H · lrn.zta ~· 
\ '. ,.i;:- ... i·-. . ' ·->,·/ 't ··.-\ •, ; ':. J • , • '_, .• ,-· .• ··,. "•·. ,:. ' i', •,"' \'. ,i··:. ,' . 

.Sw,J,ieKT .~! ramemm" .He np,IllO.ztHT x> yMeH:&lllellJ1IO.' , aqiqieltTlillHOCTll 'peruc-

' Tpal\1-lli (pOT~Hon\ 'a: H;~<5opoT)~ 116KOTO~~x- c11i1rnHx':crioco6c'TBY~; : ' . 
,·. -·' ,_-. ',.·; . ·. ,: ·, ·-·-, .,--."• . ,·.,.. -· ·• ' _·. ·, \ . .'' " .·, ''. ,1·: _,/·" < ;,_ 
nyqmeuy; paa.zteJieHHJO qlOTOSJI6KTPOHOB OT' TpeKa . q~lCTll~hl; 

! ' • :, '' .. ,,,, ', . ' ' . 

)lJIH HarJiff,7:{HOCTH Ha p,!C .I. npiIBe,nem. 
1

xapa1CTepH1,1e C06h!Tl1ff peruc-'. ' 
•: !,• . .,, ,' , .· '. ·. ,·''l ., , . , .•. _, ~ .. '. . ..- •., 

.·.··. i Tparuu1 ~OTOHOB nepexo,z.{Horo' U3JiyqeHllff 'll KaMepe ,6e3' 110,zta (a) i a 

.. C 
1

HO,I!Ol( :(ll) . ' (B ~-~HX :~Jiyqa~x. ~JaCTm~a ncrn;e IJJJOJfOllt.zt~Hl1Hi pa)lli;TO~ 
, ' ': ' .'· ; ' ,J " ; . ' ... ,·,,, ': 1•·--1 

i, · · pa OT!tJIOHffJiaCI, c. llOMO!ll!,!O MarHliTa) l1 B CllYlJae OTC:{TCTjl,lff, OTKllOH6"'.'' 
' ' ·,·, ,', \ 

HH~ qacT~~· (6) c HoioM~ ; 
',' ';-'' •{ I 

Pesyn1>Ta:roi '.11CCJI6,7:{0llairnw nepexo,1u10:ro lo!SJiy'leHHff B C1IOJ.IC_TOM pa-
' .• ' , ' ' . ., : , • '. . I ; • :'. ,' , • ~ ' ' >· , c ' - ' ••/ , ~ 

,7:{ll&Tope,. COCTOHil!6M l13 CJIOeB Il01Il13Tl1JI8HOBHX ~ nJieHOK, pacnonoll:eH-'' ' /, ', .. ' ' < ·., ' .. .. .. .. '. :. ' ·:' ,', ,' ~ '_ .. : ' 1'. ' ' ' '• ~' <· : ':. ' 
' HhlX iia paccTO.fIHllli ;zipyr OT .IllWra · b · = 0;5 1.1i,LH irne10lltHX TOJIIl\llHY; , 

40<1.11~, ;oKa3aJIHi. qTo cpe.ztuee q11cno ·qioToah~K~po~oB ·,If · · · · . 
,,: ·,. ; ': l 1' ' ·, •,:,,,; t_''·· ',, :,,.,.: '1 . ' ,"' ' '.'' 

TpllpODaHH!,!XB CT!)HUepHOlil;ItaMepe,c )(06allKOH Xe .. - 15 %, npH 8H6P-:-: .• 

rn~\meKTp~noli '3,0 rmi •~OCT~BIDJ.e/ N ~I,21 ± 0~04 -~ ~l1Heh110 . 
' . . ' ' ,... . \ ' ,,,.' ( 

pac'TeT C pOCTOM 3Heprm1 8JIOK~POHOB., 9'.MeKTlillHOCTl,. per110Tpatiiu1 

· aneKTP~HOll 6~na.',,J . ',,;~,67, oHa TaKlit~ :~HH~lilHO ·p~cTeT c pociTOM 

aHe~rHU .aJieKT!)OHOll. 0T.l.!8Tm4, qT~ n~Jzy'qeuHaff :Ha~- 5iJ)qieKTHllHOCT:& 

· ·' ·. p~ruc TI)a~~i ane ~TpoaOll' aHatinTe 'II,HO, np~~ocxo,n~;a · pesyn:&Ta Tb! · ~a ·-· 

lleCTHHXpadoT. 

', 

; I 

J 
CpaBHe1me s1<cnep111.!eHTaJII>HliX peayn1,TaToB c Teopl!elil rrepexo.ztnoro 
'·',' ' . ' .. ) . • ! 

l13JIYtJ6IDrn llOK0361IO,qTQ BO BOOM ,ztROIIa30H8 'aH8pI'lill. 8JIOKTpOHOll 

E~(I ,2+2 ,'5 r 1'813 ,· ~ueeTCR Yf!Oll.JI~TB~p11;el1:&Hoe corJiacue ~ . He.ztaBHO TO-
' • ' • 0 ' J • ·' -, , ' 

Kott lite' peayJI:&:raT·61m nonyqeII ll p~<5oTe B.J.i.HHitOJiaeHKO~' C~A.CJiaBa.:.. 

TRHcKoro,• B.C.qHpo111tri11a a c;B.maynolla •. 

',)·If ~am~~pa~~Tax[~-~]BnepBJe <5HJIO o<5HapyJKeHO rrepexo.ztnoe .RBJIYtie-
. ' - ''. '' .-., '. ~ .. , . . ', • ' . I ' : ,.' I ~ ' :: ·: ' ' ·, ' . "',' ' • ' ' ; . I' '' { :, 

· H.He,reHepnpyOl,[Oe, B nopHCTUX' MaTepRaJiax. B .nep13wc ':a:e OnHT8X , dun 

· a~pernc;pnpoiaH ·~ cpe:ztli~~· I· qio~oa~enTpoH ~· ~.zt~H npoxoiHlllnii aJieK-
~:. <"', 1.'.,,. ,·., ,c ,.:,! :, .. -,·,·'.•,•~··,"_•.;;'', -.'',:., < 

TPOH C aueprnell .2,0 raB np11 :ztJIRHe neH,OllJiaCTa 40 c:u: u lll!OTHOCTR 
," I ' ' • ' • • , 

• P =o;oti r/cwl3 ; 
' . 

'. '. .. TaKRM o6paaoi.i:,<5wio IIOlta3aHo, qTo UHT6HCRBHOO nepexo,ztHOe mmy- ' 
' , ' , •• i • • ·• ,;', ,' ', i -' , t- , ; . • , I • ~· , . , . ' ,·"' ' ', ' ,, i_ • 

. · 'IJ6HR8>B03Hl1K88.T U npR O!rCYTCTll1UIJ nep1i0,ztl4~80KiiX CTPYRTYP C paBHO-
• : 1 '. 1 •'.• ~' ' - '' .'• • • ;, \, ·, l. •' ',' ·•, ,, , ,' I:': • ' '' , '<',':' ~' .,' ' , ·,~ ' ' "'•" 

uepn_o-napaJIJI6JibHO pacnoJIOllteHHbl.l.!R. IIJiaCTUHKOMa.' 9TOT peayn:&TaT .. 
,' • \ • , • I, •' • '\ ' • < ''- <, • ~ ,, ; • c; •' ') '' • •,~ ,; ; •' ' ,_ • ,-

'npe.ztcTaBJIHeT onpe)leJieHHh!H TedpeTnqec1mi RliTe pee ,TaK KOR X80TH'l-., 
.. ,' <.'. \,' 'I': ; /' \ ~;• ', \ ' "' • ' • • ' ' '" , • ~ ,.i' ' : '• ) 

. ,nae pacnonoJB:emie n~p, _6onuolt paadpoc. TOJIII!HHbI cTeHoK MOllt:ztY nopa-

MH u paa.1.1epaJ11 nap He nosno'm1~T· nci~on:oaollaTi. nMeIOll!necH ;eopeTH"". · .: 

' , t{6CKV.e (})OPMYJIH . .ztJIH ·. oue~KH ~lKR;ztaeuo~·o : ;~~~KTa • .:• C ; ;ztp~~lt CTOp~HH, 
. ,, i. ! ' : '-~· '," :, ; ',.' ·. 'i. . . ·': '. / .''. '. '( ', ·. " . '' ! ~ ·,. . ·--:,.' '!' ' '' ·: 

.. '', 3TOT peayJII,TaT pemaeT npo6JI8MY C03.zt8IUUI ()OJI:&max · no 'Il1IOll!a.ztH .n TOJI~ 
~ ,··:.,,,' ,'" :, ~, \ .' ;', ', ' 1· ' ' ".: ·';' ',<' :;,, ',:1,.' ( ~ ·, 1.,_, \ ,• :' '\ ,.:• {::, 

lllHHe ,pa.ztHaTopoB .nepexo.ztnoro, l'l3JiyqeHRff,' T~e.HM66T ()OJI:&lllOe npaKTl'I-'. 
',.;, . \' .. ' ' ,' ,, . ', '. 

qecK08' 3Haqenne • . . · , ,, · . 

,, ,., ,llaJI~e ()h!Jia nayqeHfL 3all11Cl1MOCT~ qHCJia ~epexo1IW~ ~OTO~OB' N'' 
o<5pa~Oll8H~X ~ neHon;~CTe ~\ o~'. 8H~p;Rl1 ane1t;;POH~i6 J '. .. 8;R 

' • ' ' ' ' ' < 'I '',' 1 

:nccire.ztonaHnff rroKaaana,:qTo ·m.ieeT MecTo JIRHeiua.a aall"1CID.!OCT:&. Mellt-

')ly quc'n~~ qi~±oaiieit;poirn~ l1 JIOpe'11~.;.qiaKTOpOM nepBaqHmc 'aJieK;p~H~B · 

-~ npehe~~~ H8filHX '~Hepl'Hil·:rr -t 4':5 /.rall~ · . . . . . . . 
' • I ,, ' ' ' ' \ 

~cicJie110BaHHe aaB11ci!MocTu ti1icna' aaper11cTp11poBaHHHX (})OTOHOB OT 

' )lJIHHhl rreHOIDI,afT8,. II~irnaaJIO ~ qTo npH llJIOT~OCTH rrci~OITJI8CT
0

a .P ·. ~, 
•,,.- ·' , .. ,., >' 1' ·{ ,·'· " ; ' .·' . -·. ' ', ,, '·, \ ·, .·',' ·,, -, 

. :;=0,04 r/c~ aTa sa1JJ.1CHMOCT1>; H.MeeT JIHHeilwtt xapaKT.ep 1\Jiff TriJiiitillhl 

, pai~~Topa ,no·,£, =l~ cu~ a:·aa-ieu\po~·/'j '_ 3~Me.ztJI~6T~lI.<· ', .' .. 
' ' . ',, /_ ' ,: ,,• .' '. ';. ·'.-,, ' ' . . ' ' ' 

. '; , ,, -:- . II 

'1 



' -

, . 

.' 

) " 

~-

J '.Em10 OC5HapyllteHO, 4TO c, T01HU1 apemm ~qJ6RTllBHOCTH o6pa80B8HlllL 

nepeXO]ll!Ol'O H3JIY1.JeHl!H B -rtOpl'ICThlX M8Tepuanax C5oni.moe·· 3H8l!5HHe 

H~eeT He .T01II>KO Il1IOTHOCTI, llellleCTBII, HC> i.' era CT~YKTypa. Ls,61 . . ·-_ 
. )!nil .11y1llllero noHHM8Hl'IH ~H3HKH aToro flB:neHHH H npo6KTHpOD8HIDI ·. 

)te~emropo~',qac-riih :H~06XO]l;MO 60:nee 'A~T8.JihH6e miyqeHue cn~KTpaJII,- . 
! '• ~ , ' I • • ' :_ ,"~ : ' • ;, , , \• ': ~ ~ , \ ' ' :-, '. •, ,,' , ' ' ; / ,, ' 'f 

.Hora pacnpe]lenemrn, HHT6HCl'IBHOCTH :11 )tpyrHX oco!5eHHOCTell nepexo.1t-· 
,\ /, l' ,. • . 

Heiro. minyqeHHH _npH paal!hlx napaMeTpax pa,ziHaTopoB·. '. 
·:. \ ,,. /· ••••.• ···\ J • ........ _1 •• ·"" -'·.· "i ·<.'· 'iV: .... • ,,· 

·, . TpeTiifl, rJiaBa .1{HCC6pT8~Hl'I IlOCBfllll6H8 cneKTpOM6TpH116CKHM' HCC1I6,1l0-
\1 ", - . \ '. I ·i'<. . . -. ' I • ~ • • , / ' - .. • ,· • '-~ ' • • .: ' : • ·- ' • ~ 

B8HIIIHM nepeX0,1\HOl'O .. 11a;nyqeH111H · K8K B· nopHCTb!X, 'T8K 11 ll. CJIOllCTWC 
/ .•• _•. ,, _, ·'. , • ; :- , • ; •• - ' ': '/ i i·._,:, -. ·,. :·. . ' ·:- :\ . ' 

pa;nl'laTOpaX.'., IlpHBO'AHTCH T8Kllt6. peayniiT8Tbl H3M6p6HliH TOpM03HOrO· Ha-
''·._ ! . , • . --~, • . . •. ·\ r : - . . \ - . , , ' • , '- • . ' . 

·nyt16HHH B'o6JI8C'rH.aHepr11~ qJOTOHOB (15:::-fi,W<IOO),KSB npH aHepr1m '· 
aJieR;pOHOBI 680~3iJ1+i1] _: C , ' . , . , , . . ' 

\., :_;r_/_ ,. I .• I; ,; i I- ', ,' ; ~ . • - ' _:': ·,_~ ' 1 ': ' \ N' 

.IlJIH. H3Mepemrn cneKTpOll nepexo;nHoro- H31{y116Hl'IH ll 06JI8_CTH SH6P-:, : ' 

. rim wO~oHoB ··· ( 5~25) Kall' 61ma . ll~IlOJII,;_Oll~Ha /MHO~~cemt~OHB~fi aj,ono~ I 

. · · l.UlOltaJII,~8H!K~Mepa ~ ~ :o6~aCTI,. ;a~TOT iic.J.· ;,,{2G:-I25) K~ll,.HCCJie){OB~-
' , ' ,.:'--,'._ ·' ' ',' ·.. '.· '.·.'f •,! ': .. ' . '_. 'i 

.-naci CUMHTH1I1IHUllOHHbIM cnewrpoueTpOM Ha OCH~Be .N'a.'.1 (Te}; .9iiepre-
. _. ·. . •. •. . . . l. . . , . :'.". . .: -·.. . . 

Tl146C,K~e paapeme H~e Cil8KTPOM6TPOB, 111ayqa~OCI, c_ no~o~JO pa.1{HOaKTHB-

Iiblr11'cT,04H~K~ll ~~ Bee~ ')tl'l·a~SOHe li3M6pf3HliH c~eKTpOB PilH. Hanp11- . 
1 

': :" .'. ,·, ,~ i' -,,\,.:1, 1 ' <. ,/ '" • .; .,\ •; , , ,, ·.,.' , .,\ ··;--;--'"..-: __ I 

Mep,nponopUHOH8JII,H8H K8J.!6P8 npn aHeprHH \POTOHOB .. l4: KSB, 11M6Jl8 pas-: .. 
.:< ·r" - :' ·· ' •' , : , " I • '' : , ;.._:, . , , _ '.- ' " I ,, ,, , ' ,- ' ' • , · .. \, , .,·· , "\; 

pememie d I ,I I-:p.B t :a C~HTl11IJIHUlt!CHIHblil cne1tTpOM6Tp)1p11 aHepr1rn • 
'., ' . , ..., , ·,, - , - ; • , >,,. .; I . , 

\POTOHOB 34 RSB. :!: ,20%., ' ' ' 
' . , I "' 

:Eb!JIW 11aMepeHbI cneKTp!,1,-liSJiyqeirnil B neiioru,rncTe mio_THOCUJO p.,.; · 
=Cl,CJ4,r/c'ii8,-ronlllHHOH;i CM np11 aHeprlllHX sJIJK~POHOB'I;o; 2,0; 3,0; 

• ,•-: I' [ 1_ .: • • \' : . _.-:· • .•· . \ • •. •. • '•:.. • ,· . • 

3 t 75 raB. \ Bee cneRTPbl HM610T rJI8;llKH£1 t H() 6b!CTPO' cna;zia!Olllllil xapaK-:-:' : . 
_\· · . ., .· ! ',,·~,.>~ '', 1.·<· ~-' -; ','--:/:" 1'',.. \ -'. · .. ' (,' - ~: ' 

: .: Tep. , C y:senn11eHH6M SHeprHll SJieKTPOHOll · cneI~Tpbl YJlt6CT1l8IOTClI~. Erma. ' , ' ~- ,' .,_ -:: > • ' . 

y.c'l'aHOBJieHo,11To aaBncv.MOCTii nonHoro q11cna qioiroHOB, OT aHeprm1 .· · . ;~ 
~' : '. ·, ', -''\'·'" ' • - -· 1· --_; ·• 

SJI8KTJ)OHOB B OC>JI8CTll aHeprnn ttCJ =( 5 ➔25) KSB npaKTHll6CKH. BlilXO-; .• 
,·. , .. , ', ,; ,,..,,, ·-,. ' - - -. ,,. . ~ . ·: , ,\-., ' ,"!.' .. A: 

XO)tl'IT Ha rnxaTO IIPH E = 3 rs:s, : a B o6naCTH \ii W =(20 /-ti25) itall 

,1{0 M8KCID.181II>HOH · SH~p~H~ · sxeir.rpOHOB . R ,,;,-:3~75 rs~: , . \ 
: \, . . . · , · - ,12 .-/ . '·• 

i. 

., 

evie HM66T i.!eCTO JIHHeiliwil pOCT N . 8TO flBJiemre x~pomo '06:&flC'."" 
', ,.. · I 1 • , :r 1 • ·, , • 

Hfl8TCH ll c~eT~' llOHHTIDI _30H wop1.mpOB8HHlI nepexo~H~ro li3Jiyll8HHll' 
'.1 .• ' ' . ,. ·, ' ' ,_' ', ,' ,. ' • ' . ,' '; 

.nna cnoHcT~X cpe;n> 
' ' ., ' ' 

ttccie;non'attiie cineKTpoB nepexo.1tttoro uanyqeH11a npn paaHwc nJIOT- · 
•-, ', ' ( ' ',' . - ~ ' . ... ' : ' ' ' . 

HOCTflX II6HOilJI8CT8 p . ·noIC83blll86T t . 4TO_,c yne;nnqeJiHeM IIllOTHOCTH 

QT ,f.; 0;025,r/c~3 :;n~ , 'f = 0,09 ~/cu~ (.~~H 60JIT>W~X} p H3_

Mep;mia H/npOBO~HiiHc:r,} ~Pl_i aHeprm1' sJieltTPOHO~ E, ;;.' 3,0 raB 11HCJIO . 
:. . , ·, ,•• : '' i' '. " I • ,' '_, ' ' ' 

1 

~OTOHOB paCT6T 'notITM Jil'IH6nHo B ]lli8II830He atteprHil li3Jiyqerum . '. ' ... , ,. ' , ' . . ' 

(· 5~tiw :::: ''120) mrn: 
· p~~y~r,Ta;~-. no~yqenm,1e .STHMH ueTo.1t'aMH, Haxo~i~ca. B xopome1,1 

' ' , , ,' I C , ,' ' ' • ' /. .{ ( ' < ' • , '• '' ' : ~ .- .. :f 

corJiac11111 c p'eavJIIiTDTaM111, noniteHHb!MH c rioMO!lll>IO cTp1t1i.!epHoi,i 1tairephl. 
', ! ,·, :'. '•, , .• ', ' , : .. ' : :,"' : : ,'' ":-., .' '. ', ' '.' '• . -.-.: \, - .) . , •,., ·'. : . ', .•.. ,. ,' • 

. K COlltaJI6HlilIO, nonyqeHHble H!3:Mltl, a1tcnep1t11,.teHT8JII,Hble .1{8HHbl6_ He MO-, 
,.' •' ', • < •: < <' ' ~• ' ' ' S , ,.. ,' •' • ', ' • • .'' A f 

ryT C>b!TI> cpaBHeHiil ·C. peaynT>T8T8MH '~pyri-ix ·aBTOpOB\ llllll'AJ Toro,, '4Tl> 
'.> '' '.' ,.' ! •.• •' ', • ' ' ·' ,' • ' -. . , . ' , ' ' ,. . ' 

CTpywrypa ;-HOilO~I,30B8HHOro. 111,Ul II6HOilJI8CT8 B pa60T6X STHX aBTOPOll' 
.'"., .' ,.- , - ' ' . . ,, ''-.' , ·' ',' ' •': ·,. ', ', r'/ _ .. ' ,( ' ' ', ,"' .. ·' 

He npHBO;lllt!TCfI; ' 

l,iccneAO:Ba~Hfl' nepe'x~.1tHoro liany4~HHfl B .pa;zi11aTope, cocTOH!lleM na · 

. n: = 230 amo~~~ell~X qJOJII,r TOn~HHOil 'Ka~aH' no : -a. ~ > 8 > !.l~ nor<a 38JIH. 

~·, 11To' /yB·~n~~~-Hll~M' paccTOH~Hfl ~e>;t,1ty ·~onr,raun ·.o•T -0,05. ~ ·;o i·~ 
'.. . '' /\ . . . .. ·:: . ' . : ' . . . . . .... ' ' . ' ! . . . . . . . . . <. ., ' . ·' 

··.·.nonHoe· q11cno.·1poTOHO~ /1/.. BH848R6 pacTeT,' o•·aaTeM 'BlilXO](HT :.·,:iia' 
'nira~b •.. B'. 1

06na~·TiaHepr11n ~OTOHO~'JicJ = (5 :':- 20) KBB STO'T 'po~T 

:'6on~e 1.16.1{JI6HHiilit .H: ]tOCT~1r~e; mI~;o np1;;. b = IJ,? ,~l.{ t 8. ll o6~8CTH . 
.. L '\ \'. ' ' ;; ; ,.., : •i1 ,': . ' :,, ,\' •:. , - < 1. i, ' • ."" ' 

1i.w =. (2Q -:-·'100) 'KaB ~ · pacTeT CHJII,Hee 11,. ){OCTRraeT. IlJI~TO npn 

b '. ~- o,( w'.i .• 8~c'110~1111eHT~JII,~{ pe~y~I,T8Tl-.l xbpo~o .dorn/cyDTCH 
,. ,.'. ,.',-," ,,' ·: • \ ; ' ' ,, ' \',.; -.,_ ' t ' - ,-'.',, \ I ' ' 

. c Teop1rnn. nepexo;nHoro 1rnny1rnmm •.. PaccToHHIDI. , npu KOTopux tJHcno 
,•:,_,.\'I , ,,' •I•:',;,, ·,l.' ,_,•· ,,· ·: '-: . -'.- .' ,,\ ' ', ,·,: •, \'• ,,,• .-~. -~ -~•• . 

. . qJOTOHOB ;!lOCTUraeT H_8Clillll6Hrul ,: p8BHhl ·aouaM \POpMHpOBamm 'nepeXO){HO-

ro. ~3JIY48HH~ B BO~.it,vxe B cooTBeTCTllyJOl!!llX IIHT6Pll,8JI8X aHeprHU_\P~' 
1'. 't. ' ' ' ' ' 1 ' ,,· , ,, < .•' •• ,t" ·- , ', ,:.,1 ' 

·TOHOB. :, . . . . . 

.· .. 13. -· 

.··)-

! :• 
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Haw'! <5b1JIO o6Hapyzeilo, ll'rO l3 cneKorpax nepeXO,l{Horo nan.vqeHH.II 

·,, . '.. . ;, 

HS Bl:lXolie pa.ztHaTOpa H8 'aJIIOMHHHel31:lX qJC)JILr l3 o<5JI8CTR aHeprHli. 

~o-roHOB '/{ w ,, = . · .( 5+ 20) Kmr H~<5Jill'A81l'rCH ·unorep\l)~p~HtiH~HHHif; 

Sal3·a:n',Pacnon~llte~He '.~ sa~a~a .. c yMeHLm8HH6M paccorO.IIHIDl' . U.8l!C]J.Y' ", 
< . ' - ' •. . l ;t I • 

: \l)OJILraw( H8 MeH.IIeTCH. Soro YK8 Sbll38BT 'Ha , TO' IITO aiiBaJI l303HliKaeT 
I <' . ' '.,,•' < • ' ' S ,' .-,' ,• ' - • '.,• 

. ':ricJI8,l{C'rl3ll6 HR~e~epeHUHH HSJIY~emin . Ha .l{l3YX rpaHHU8X K8llQlOt1 'qion:r,-
,.., .· . · .. ! . ',\ . ' ' . ' ' ·, . ; 

' 

· . B aToM cnyqae , · l3. pneKTpax nany,iemrn He HB6JIJO,l{aJIHc:&. HHTep

\l)epeHunoH~e .II~JI6~llfl l30 ::aceM .ztll~Il880HB :qac~O~ ~OTci~o:a.; Jf.JIH. ni ··= 

·. = 32' . ll rt, = 125 <51:lJIH npoHal3e,l{eH.l:l, cpaBH6Hll.lI 8KC~~PliM6HT8JI~H~--, 
V, '' •~ - > • • ,r·, \ ' f '• ,, • \ •' '. ' •: . ~• J' J' 

p~ayn:&Ta~OB .. c. TeopeTnqecKHl4ll cne1tTpaM11_ 1iany~eHn.11,. :131,1qi,icnemraWJ· 
' • • • f / •• '/ '. ·"/. ~ ,,· ,' ' - .- ! > .·.' ·,. • • '\: ' • 

· c. n~MOlll:&ID \l)opMJJI.l:l nepexo.ztHoro nanyqemrn; yqnTUBSJOl!leil nornciD1eHiie. · 

\ Ha<5JI~)t86T~~. XOP,Olllee CO~Jl~~He. Mellt,lty axanepHM6~T8JII>HliU~I peayJIL;a:.. 
/ •,. : ) / ! ' \ •' . / I .' •',• •, ,: .', >'' ·,., '' • 

.. Tallll H Teopneil. ·• · : : . · 
" . .. ' ' ' . '. . ' ~' ,\ . . "',. 

.. B o<5nacT~ q~CTOT rt(i), ":> (20 .., ioq) K8l3. Cil8KTphl ll81Iyi?!JHIII.II .ifMe- . ; El:lJIO J13Y'le'HO l3JillflHHe IIHOrOKpa:i:Horo pacce.lIHH.II Ha. llHTeHCHBHOCTL 

rH. 

• - ,•·· ,, ' ' : • , ' ,/ T '-~ .' ' , I ' ' I •. . • I ' \ ' ', 

. llT rJI8,l{KHil, HO ~l:lC'rpO· cna.iia10111Hil xapaKTep. .' '; riepeXO,llHOro rianyqeHHH. Pa;zu,1airop ~OCTOHJI .I{~- 50 <5yilal!CHl:lX'Jiric;OB . ; 
, , r : ·,_.·) • ~,'- ,•(·. '' ' '). , ·•". • .' ' • ~ \," ,·, ', 1/1 • :-, ••-.·:'· ;"~"-'". ,_;,. : f ~• • , ._J, 

Bee aTH peayn:&TaTs · l3 uenou HaxO.ztHTCll l3 .cornacm1 ' , c. -reo- , pacnonoJKeHHbIX .. Ha pac~-ro.lIHHH_. 2, O o· .ztpyr o-r ,l{pyra; ToniiiHHa Kallt,lto-
• ' .. •, ' . . . ' ' ' :· \ . . . ' ' ' ' . ' . . ' ' 

,pueil nepexo;itHoro H3JiyqeHHfl c yqe-roi& nornoniemrn \l)OTOHOJ3 13' pa.ztHa- ro JIHCT8 ,<5HJI8 240··,.m. SHeprli.lI 'SJI6KTPOH01l' E = 680 Mai' ·. 
' ' ' ~ ,. - C / ' ' ' • ' - l ... : , ' { -. ','· ' . " . '· ' , -•- ·._' ... · . ,, ;'' f \ ' ··;. \ ~:_ - . ':· ,, •. - \ 

·, Tope. ' · ' PeaynLT8'rl:l H3MepeHmt Il0K831:ll38IOT, t!TO Yl3eJIHt!BHHEl HH'reHCHBHOC-

' ·,,, Ittoc~~,l{Ol38HH.II \ cn~K'rPBJII>HblX pacnpe.ztenimiil •· q1-1_cna ,' ~OT01i'o~, riepe- TH nepeXO,ltHoro 'HaJiytleH~.II Ha-aa: MHO:f;'Ol{p~·'rHOr() ,· paccenmm fH~ Ha6~ 
. xe~lioro 11anyqe~ oT 1mcm.3 nJiac-rHH npoifa:130,11HJIH~~ ;zv~n- pa;ztHaTOPa. . J . , .l{ae-rcH. 0Tue~m,, O.ztHaKo, t1To liMeHHo npH Taxotr TOJilllH~e ~YM~~ 
' ;a\[opra~Hll8C!tllX IIJie~ox C •xm.mqeCKHM: COCT8l3~M ,ce' :-' 43,8% •;', < . i i f •• • .• mic;Ol3 ' P8?CTOHmin' Me~~ ,cn~~·MH }1 3Hep;~ll ane~-rp~HO~ ,600 ,Ma~ 

s' - 6,5% :·,' . c_ ~ 42, %, . H1..: 7, 7 %, ·TOJilllHHa nJieHKll . a. a: pa'c.:. I 'l(:: ,: ' \ B pa<5oorax ~~p .Apy"rXlHH~a' K~A.Mcniip.lIHa' A.r.or·a~e~.IIH8. A~A.~paH-

,, , C'r~~Hi Ker~f IDieHK81ffl b .. '" ll)(~~ll cne)O'muille' ;~~aq~~llfl o/ = 20, MK,' 1f F ' . ' raH~ <5~JIO ,o~HapyllteHO o't1eHi c_HJILH~e; 'yc~JI~Hlrn' PIT\ t KO;~po~ ;~TOpbl : 

·· b. = 500 11K. KonHqecor:130 ~eHOK KBWIJIOC:&. o-r I'.\-\= 32 .l{O n . = l · · . o61>.1IcW110-r BJI':_.IIHHeM MHoroKpa_-rHoro pacce.11HHH sne1torpoHo:e 11 pa.zil1aTo-
, j ," - ., ,, . • -. '-. ' 1 • ' ' ,/ ~-.-· - • - ! • • ,, :, : • - _' ,' ,- ., ·«_; • .'j . - ... , - • 

,. = .595 • B aT011 cny11ae Ha<5nJJJtanoci:& saKeTHoe yzecTq~~H~ cneKTpOl3 · } , : . ~e • ~Ae.c~ e111e ,cne.ztY,e-r. OTM8TH~L, t1To. l3 pa<5o~ax aorHx al3T6poB Tax-

nepexo.J(Horo .11anyqeirna 0. pOCTO)( .' n.' • '' TaK08 yzecorqemie TBKlltk .· C:Bfl~ ' f : ·.' /· ',Jte_, He; H~<5JIIO,l{8~0CL y~~CTtl6HHfl 'CI!ElK'rPOB 'Ha~yqeHH.II IlPH YB6JlH1'.!eHlill . 
.' _, .... ·, '· ' • •• '• • • ' ', • ' ' •• ;. ·::- ' - ,• < •.._' , ·-.· ' ; :,· ' .,.,, ·, ', ; • ' ' ': • •• ·, ; • '\ ' ' ' ,. '1'' ,1 

aali:o '0 donee CHJII,Hl,11,l nornOll!BHHeM wirmuc i»OTOHOB B P8Jlll8'r01)8, qe1,i,. r .· ','.{~CJ18. CJI06l3 ]3~ pa.ztHaTope OT n. = IO .ztO '11; = 300 t llTO T8Kl!Ce npO:..· 
·; .. ! ...: . , ! .' ~ \ f ' ' . .,' , ', ~: • ' : . '. , ' ' : O ·' ' ' l- • , ' l ,',. , :, < ' , • • _, • J, '' • ' .\ ¼ •• • ,/" , • <' ' • ,. :, ·- ·:· ~ 

sec!KHX • s,o. 061>.11cHeHHe ocHOJ3aHo 11a To11·; , qTo 'H~ilepemwli cnex!p {H~ope_q,iT, ~amm, p~SY:JILTaT~M.: IIO-l3H.ztHMOMY • 8TH ripo-rHBGpeqn.11 cl3.11aa-
• . . - •. ,.•-· ' ~ ' , , I . , ,. ' ' ' • ': ' ., , •-- , , , . ' ) '"~ • \ ._. f . ' 

HS, :BHXOJt~ P8Jl~8TOpa: ll8
1 

m:>6oro _KOMqeCTll~ Wl6HOR' ( rt' = 63, 125,., . ~l:l;C, -reM,, qTo ]3 Yil,OM.IIHyTbix pa6~-rax He npo11aBo')i0nc.11 ·xoH-rpom, :.- 38 , ' ,.· ,. 
' / ,,.. ,· ",· ,,- • •; • . ' '. .... '1 .. ' . .-· ,· :_ ,. ,; ' '·, , ., - . ,; , - \' '-.. , ' ,',: . , .. , 'f. -,' ' 

285,,595 ).<51:lll no:nyllBH8PllqiK8!lllleCKHJ:lC~ll~OB8HlleK'cneK_~PO:B Ha.:._ npoxollt,lteHH6M ane~~POHOJ3:qepesoqHl!laIOl!(lle MarR~Tbl, pacnoJIOllt8HHble, 
.,.,,,-· ..... ·,~4·" /\· ... ·,·., >.·· •'.>,:' ,',, ,' .~·-,, ·.-'·· :. '· .. ·· .•. ,'''• .. ·:, ·• '~ . ' 

;a:yqeHH11 iia :awco.J(~x ,pa,l{Ha-ropol3 · c: .n. ·= 32 .c yqeToM TOJI:&Ko norn_o- ,· .. nocne, P,8.l{HaTopa·, tJoro coa.ztal3ano "rPYAHoc-rH li perHcTpauun •q,icTo 

Dl81llffl g)oi.ro1oll. TaKHM ~6paB~!,l- Yl3ElJlllqeHHe n. ]3 C'rOllKB He n~Hl30,l{H_. nepeX~,l{HOro Hany_qeH~fl. . ' ' ' 

. K H8K8HBH141) ycnOJ3llll o<5pa ao~aiihH nepeXO,l{H
0

0~0 aany;eHH~ • : . , '', 
' . ' ' ·- - ; ' . ' - '. . .... IS 

-.\14 - \ 
'} 

\ ,·. 

.1, 
;";,,.' 



/' 

... ' 

,, 

ldcc11e,110BaHHe cneKTpa .TOpM03HOro H3JIYqeHHR'' B03lillK8!011!6rO 'B 
'' . ' ' , . 

'' 3KllHB81!8HTHOM PB'AH,aTOpe' nbKa3aJIO, qTo m1eeT M6CTO cornacmi ,C' 
, ' . ' ~, - , ' ·, 

Hld6HHO ·; H31Iyqemrn ·. T60pl!.etl 'TopJJ:08HOrO H3Jijll6HHH ,Tep-!JHKaeJIRHa, R 
- ' ' ' -' 'i ·. ·,'' '', ·.·: ',, •", E' ' ' 'l ', ' ,. 
B · 0611acTH qacTOT qioTOHOB_ W<CJo ~: (r:zte GJo - nnaal{eHHaH qac-: 
' ' ; ' ' • ;. / :· •• _·, ." ,,_: \ ' ' :- ',,' ., ,,' < 

. ':rOTa ll_611!6CTBa) CHJI:&HO Il0]!8B1I6HO,~ , 

tI~TBepTa~ rna;a IlOCBHnt8Ha o6cy~~H,!Rl BOSMOl!tHOC~H ]!616KTHPOBa~ 
,_;.,,\,,,!. ' , . ,,· l '• . ' ' '•. ' • ', ' ,.',1 

,mm qacTH~. cBepXB1,1co1tnx aHeprrul c noi.io!llI>D; nepexo;ziI:ioro 11anyqelllffi: 

H: 0Ill1C8Hlrn ~eTeKT~p-OB Pllli [5, 6,j2, {3, {4] :' ' :-. : CTpHMep~a~ K~M~..;.: > 

pa': c ';no6allK'oit Xe'~ ~6mi CTH ~opeH~-!p8KTOpoi, ,' ;r' ; ·: I08 uoxe/ ' 

06e~neqi1BST:&: p~ske~eiiHe Tl H f MeSOHOB • IlpHtJe~ npi'I a~ifo-.' . 

T~~HO~TH p~rHCTpAuiri: ii '-ueSOHOB' ,·.,:., 50% '' . K: -ueaoHbl ,· :,6y7Jj~ 
• . :•, - .•: ·, •, '. ' ' • - ' ~ / , ' ' ! ,•, ., ' ' ' • • l '. ' ' ' ' \ '. • 

>; ·. 1 _perHCTPHPOBaT:&CH C sdlcpeKTllBHOCTI,I) , ,;._; IS%~' QqeBl1]!HO, qTo S/J!IJ.l8K-

Tl!BIIO~T:b paa;zieneill!H ~rr ~ueaoHoii H npoTO~Oll Ciy;zieT 6onee ll~C~Kaa, 

u e~~ 6~nee ,Bl,ICOKOll ciy;zie T ~~eRfl!BHO~T:& i~aaieneHHH; gr:'' ,-liie1
~oH~B' 

OT 8JI6KTpOHOB. ' . . ', \ ' I ·< ' ' ' ' 
Hanp~uep: · ~p~ HMriyJI:&Ce a~eirpo'Ha :H :'ft': ;~ea~Ha': 4,5 TaB/C 11 :npu' 

' '· ' ' ' ' .· ~ ' " . ' ' . ' . 
]ll1CRpmilrna'iJ,HH 'CJiytl88B no q,11cJIY', saperucTpHpOB8HHblX WOT031I6KTJ)OH()ll 

\, .• - . ,;; , , - ,':, .. , ',' ,° :•,' /' I:·, , , :·-•~', >, ' ' ',\ , t ', ,''I, ' ' '' ',.- j."' ,'-t ,, ' ' .. '' I ' ', 

2 H Cionr,me . ,, Sl}lqlOKTHB,HOC T:& -per.11c Tpawrn , ane RT PO HOB . Ciy;zte T :, ~ I, a ' 

in< -ue1oHa .;., rir.4 • 
' ' 

CHOTei.ia UOC1Ie]!OB8T6JI:&li0: pacncinoxemwx. CTpH!.!epH!,1:x' "KaMep 'H pa-
,7:ll18TO!)~~ · nep~xo;ziHorC> ·. nany11eH11H ( ;,caH;ztBHq") ·noaB~JIR6T ,no~yq~~~ '. 

\ . ' '• ',, ' .. ·, .. , ' . '/ '' '' ·,,_' ',. '\ .. , .··,, '. 

,. Cion:ee BucoKYRJ atMieKTHBHocT:& paa;nenemm qacTHit 13· 06nacT11: iieH:&lllltX.• · . ; --·- ' . ' ,,, ' . -:· ·.<, ,, . '. '.·,1 . ,'..• . ' . ' ,_' .,,, ·\, ···."". 

. aHeprull. 'BmiH ]31,1IlOJIHeHU paCY6Tll T8KliX '11C3H]!Bl!qell" npa paamnc KO-
'.\,·· ', d. . \' <\, . . • . \ ' : •~; :• _•:, . • ,, ., ! 'c ', ,' '., ' ' :' ,•·•:. ' \ ' ,' ' ., ,' ) •,: ' 

'JmqecT:BRX ceKnmt ]!Jil:Ul Kauep ,H pa,11H8TOP0l3 H BHeprait 3JI6KTPOHOl3. , 

:.·,B. w6~aue I niirne.iteHH, pe-SYJibTaTH STHX pocqeTci~-~ CTpH!.16p1We,iita11~-

- 'pil H~no11Hlllll1oi ci!ec:&10 26%'Xe,:u74;,/·;Afe .• II~tiTHO;TI>\eHOilml~Ta I 

,• . f ~ o,~4 r/cu2:'_~: ~a T86JIHU~icneitveT, q~i,Y.CT8,HO~Ka,m1,en-, 
• - ' ,1, .. 

.i 
'i 
-:! 

'! 

} 
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.I } 

' i 

· .. if1 
. r , 
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li·1~ 

' ' 
' jl' ' ,. 

~· 

,j 

' 

I 

1ra~aH·]:1J111H;(BC6ro. JU1lli:&~ 8 U , :n03BOruieT
1

•pe~HCTpHpO:JiRU, t{ =26 WO-, 
' ,' ( \ ,: ,· .. ,· ' . . ; 

:tOHOB ~epeX?:ztHoro .11anyqemm npH.' !c2. ~,;, s.ro3' (cTpoKa 3)~ · 

Tl3KUII o6pa'a~u, 'B 3TOH .CHCTeMe llOli:HO ;nocTaToq'Ho xopom~ paa~61IR'.r:& 

gr H K ueao~.H npo;OHl,I B' 06JiaCTH ~irnprm1 'E 7_103 rari, TaK' 
,,· l' ,' ' ' ' ·,•, '., : ' ', ',, ,· , 

Ka,K q11cno :WOT03JI6KT!)O~OB ~i·.~THX; qacTHit 6y;zie T IV~ 2F.fN ,Y 13 · H_ 

··. d .:...;1., cooTB·e:.rc'.rll~HHO, •.. 11.1cno 

'n~ii•aTo~ ~'--17 :~ · 
S -8JI6KTPOHOB C npo6erou, ::>, 5 MM 

' ' < " I ~ : 

_, f <" , 1''' , j' 

Cne;ziyeT 0Tl!6THT:&, qTO 8':rH p68Y,JI:&TOT!,1 noJiyqeHl,l,H6'IlPH OilTHM81Ik 

IiOfi ltOHUeHTpaeym Xe' B RaMepe ' 1 H' YB6JI~qe1me' 1fom1qecTBa 'Xe np,rne~ 

_ ;zieT· ue ;o~~o 'it ~e~aqeH.11>·, q;icia ~oTo;·:ici~Tpo~oB ,'. ;/ , /H~: H Rpy-·:·' 

· TvraHlil aaBi:tcauocT1( <N · :6T _,;~~a~-iJaKT~~a a • · · · · · 
:·' . ' 'r ' '. . \ . ' ' ' , . , ' . ' . ' ' ' : .'· , ' '', \ . • ' ~' • , ·. -\: 
; B· 5 CTpoite aTofi TSCiJIHUli, npmie;neHu peayn:&TaTu paciieTa ,Kor;zia 

· ueXJJ,y K~k:ztw· pa;ll1taTcipou' .a ~aMepoii, 6!l~ ycTaHollJl~·H cnon Li-_H . TOJ!:.:_ 
·. '' ' .. ' .,.t :\_ 1

, :,',· • \ , ; :: 1\-,::_·,,, ·· :•1 ,,,· , .·, /''':', ;. .,_,, ' ·• ' , , 

lltl1HOtt s.: CM. L' j H . ,' nueeT }J8JI!i.li· KOSqJ/J!U~neHT norJIOI1!8HUH B o6nac-
i1 • ' , I d ' 1 ., l •• • ' • ' : , ', •.- ', ', • \,• \\- ' ' •' 

TU' SH~prHfi 'ri CJ ~· 20' Kal}.' l1 ()THOCUTe m,iw . Cioumoit K08lMHUH6HT •· ' 

RO~IlTOIIciDcK6ro
1
·pacceHHID1( ~OTOHU, ~oxo;n~ q~pes L /H's .. , ;a;bev.-

' ' .'r .; <' '. , • ',', .• •,•,i \ ••, ' . .; .. • '' ' i ,' •,,.'.' ,, ,' • C .••, 'ff 

BS!OTCH ,11 Y}:tamIRJTCR O':r .TPOKa qacTH~ '. TaKH!.l o6pa3QM.; B; T8KOH 
' , , . , ,, , , . • , \," .. , .' ,.. ' ·; . '.' l . , , ' ,. , ", ~ :, 

ycitaHOBite' · · q. '-a,reKTpoiw ·· He :nHOCHT Bmra;na, · ecnn, yq11Tb!DaT:&: To,n,lto 

•Jie \PO;OSJie~TpOHb!, IW,Topue YAaJieHJ:l•OTTJ)Erna~•KaK' CJie~~T I4~i:'.6m1-
a • ', ,r- t '., ' ' ', , ·,, . ~ ,, I . '. • , ' f ,' • , ' ",,·, • ~ ': 

iiut :a ,11SHHOii:cny1rne. N, ueH:&me ~· HO OTCYTCT:BHe qioHa ·OT· o '....alieR:..< · 
.. ' , '' ·. I. ' \ , \, _, , . . ' . , , 

-rpuHOB ;zi~11aeT; aTOT, YeTo.it 6ohee 1nepc~eKTHBHm.1. --

· PaccMaTpnBanac:& Tarme Cl1CT8L!a;. r.iie MelK]ly pa;zi11aTopoM·11anyqemrn 
• • • ' '. -, • '. '. I .'. ' ~ ' \ • • ' , I • .. ' • ''< 

: ii CTpm.iepHOfi KaMepoit ycTaHOBiieH ·.oTKJlOHlUO!lll!H uarHI-IT. BcJie,7:ICTBHe 
' . • ., ' ' ',, .. ' ' ' ', • ' .- i\ 

OTKJIOHCllllffi lqaCTHUb! B MBI'HHTHOll none qJOTOHJ:l nepexo,11Horo ·ll31IYtJ6HllH' 
' ':· .· .; ' / ~ ' ·, . : ' . 

11. qacTiua l3: CTpuuepHolil.- KaMepe per11cTp11pyJOTCH ,' OT;ne~l>HO ,KaK •· ~TO 

noKaaaHO Ha' pnc.1~ •. 9KcnepnMeHT81I!>HO, 6m10'•11auepeHo npocTpaHCTB"irn~· 

·, mi~ pacnpe~enemrn qioiOaneRTpO,HOB l30K~yr. T~ae~TOPHH , , ' •, , . 
',,,' ,·\' ' . ' ' 
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> OTCYTCTBmi OTR1IOHJUJ!llero i.rarm1Ta. · IloJiyump1rna Ha' IlOJij'BLICOTe 8TOro 
I' - ' " l ' ', . < ·, , • • , ! ' - ,1 , _!r ·., ·: .. • 

; pacnpe.zie11emm R . = 2 ,a w. Ecm1 Bo~pyr TpaeKTopuii: aneKTpoHa 

' nocTpouTi: Ul1JillH.1lP c pa,1iHyc9ri R · • , TO'. otieB~.1lHO, 11.io • 2/3 qioTo- . 
. , , I ·, • ' '. · , ·. , , ~ / ; , ;'0 • , ' , I ' 

:meKTPOHOB ·6YJJ.YT Ha_x~)lllTI>C.11. BHYTPH aToro iimrnH~pa - ✓UHJIHW(pa 
. qlOTOSJieKTPOHOB. 'IlpH BKJIIOTlOHHOM OTKJIOHR!Ol!l8.II i!armiore TpaeRTOPlUI 
-... - 1; ,·, ;'I,~ ,· ,,' ,\.~', •\' .,_./~\. /· 1 ./ I 

aJieKTpoHa 'pacno1Ia raoTcR ·• sa npe,1ieJia1.111 qioTOHHoro .'nnJI11~pa.: Mcnom;- . 
• ' '\' ' .- ; . ' -~ ·-,' • ~-, \.,. ' ' . • . . '. 1 ·, . :! ·. 

80B8B _TOT qJ8KT, 1/.TO TpaOKTOPHR .1/.SCT11ULI ,1l0 H noc.r.e .11arHl1THoro ·.· 

no~:.11•.oc:r, ~11JI11H)lp; ~o;oHOB· A~JllltHLI, 'HaX0,1ll:ITI>c~ B '.o)lHO.it IIJI~~Roc~R, 
- • '. , - ' ;, -~ • / \_, "\ \ '. J. • , ·~· .· \ ,." '• :', ' ' • '.: 

l , a TSKJKe TO, 1/.TO' TpaeKTOp11.11 . 1/.SCTlll!Ul ,1{0 BXO]ta , B 1rnrHHTHOO IlOJie 11\ 

oc1, iJJOTOHHor·o ~11~111H)lp~ ,1iOJilltH1{ 6LITI> KOJIJI11Hea~~ ( c, T011.Hod1,10\,pa-

,.,.,,,: 

. ~ ~. 

•• ,.,, c •, i 1 , I ' • •• •' , •, ' , ' • •, • 

;:iuyca U11.1UIH,1lpa) , . MOlltHO' C Bl:lCOKOli ]tOCTOBOpHOCTJ,IO onpe,1leJIHTI, 11.ac-
, ' ; ; : ' \ _; . _; - • :,:· ; ~ l... ' ,, .. ;> .. ·' .' . . ,' ': ,- ... ': ; .-'-, ~-
Tl1;,zy, · KOTOpo:tt np11Ha,1lJie1JtaT ]t8HHli0 qJOT08JIOKTpOHLI ,1l8llt0. npl1. npHCY~ 

' ,/• ' ._-:.' " l .f _. •,' ,, • ,,, .'\;" .· >' {-'' -.-•: ••,. , . •; •. ,'... ' 
CTllftlll ;6om,moro 1/.ll!CJI8 TPOKOBi 1/.SCTllit,B KaMepe. ,llpyrl1MK CJIOBSMH, 

·> 

Ta'KaR; ye Ta HOBK8 · ~08BOJIHO; pa 60T8Tl> ,.' KO~)ll(· HS Hee' 'o~HO~pe11e~HO . 
•• -~·, ' • ~ :---: ' • ~:- • .:.._, <., • ' ·, ' • '. i • \ 

na,naeT, MHOro ,qacT_m.t, ;'· .·• ·. _,_! . .· . . .•.·, .. , 

· Ehm paspa6oTaH w'ncnuTa'H Li i _;)leTeKTOP nepexo)lHoro .11sJiy11.e..: 

Hl;fl [I2] • . ~ ·s-rriM )le~eKT~pe, pa.it.iaTo~ n~pex~)lHOr~ .isJiyqeHllfl ·• 'c 
, : '• ,·,·' .. ,_' ;' ./, / ''.' .. ·, . ' ,. ,, _,. -.·', , . '. '.- .• ' ' ·.:- ··,.,.,,, ·, 

OOKOBWC. CTOpOH .OKpyl!COH nponoprtl10H8Jil>HWll1 KaMepaWI.' Pa,1lI18TOp HMOJI 
'~l·,./• ' • .. -."'..'./, ~ '· ' : .:,. \. ·, '."·~ , ;! t,., , ' . , .- ,,, , 

~1IIIIHY .170 CM H,)111811.0Tp 4, CM ·~Hll!TH nponOPUl10H8JII,H.blX K~Mep 0.:JJIB . 
C • ' • • ' < 0 • •4 - -~ • 

Ii I 

\ 

1-· 

ilaTRHyTu, napaJIJIOJII>IIO OCH pa,1l111aTopa. - ,11eilonJiacTa .. 1u111eJI.i · TSKYJO -

JKe JtJI~H; 7"170 _c1t.' qadT11ua, · npo~o;it~ 11.epes pa.it11a.Top, o6p~syeT :e 
' '• I • . ; , j l, . \ , ' ,. : • ' . •, : • '. . . : ' ~ • f' .. ! . ';' .. 

. H6M qJOTOHU nepeXO)lHOro HBJIY11.0Hl1.II, KOTOpl:lO ,i pacce1rna.11c:r, B TQM lite 
:. • < ,' l -:-:- ' • • • • , ' ,• ,' - .: • • ' ,••.' I •• \\ 

p8,1ll18TOpe', OTKJIOHHIOTCfl OT nepBOH81/.8JII,HOrO nyTM H nona;ztaJ>T' B 6~ 
• ·- • '. ' • ,,·; ·,, < '·1 ~\ • , ,.., ' ;:-:- '. ' :·. ' •· :, ''-•• , • -- \ 

,KOEl:le nponopu11o~aJibHU8 KaMepu. KOJil11/.eCTBO aaperll!CTpl1pOE8HHWC qio~'. 
• ' \ • ; / I•• ,- ' ,• I .. \· 

TOHOB •onpe)leJillEJTCff. no 1/.l1CJIY' npOUOPUl10HSJU,HI:lX KaMep, Ha Bl:lX0,1l6 y 

ROTopux E,c0Bna,ne~11.i c npriXOMl!leii 11.a~x1qeii ii!Me~.~Cfl c~~Ha~~II~.1!Ba..; · 
• .. , ": ,:• •, ~ ,:., :; • •,';_.,, J / 'C •:•'., .-,,,, '1 ••v,~~- ,, ,', ,•< / 

pHTOJil>Hl:le 118MB peHl1R 'IIOKa8 aJI11, 1/.TO,_ClJ.eT q11K µl 6oTa eT ·XO porno, H, ,ltJifl 

. \, \ · - 18 / 

I, 

-

·~ 

,! 

·1>' I 

I ' ane,KTpOHO~ C aHepr11e~ 2,0 r::m 6WIS IIOJIY11.0HS 8qlqJOKTl1BH0_9Tl> per,Hc-

TJl?ltHl4 d",60 • • 
,.. , . \ . , I . ,. ·- •. 

MeTO.ltOI.I MoHTe-KapJio 61:ll'I!i · pacciuiTa Hl:l ,It8TeKTOpLI -TaKoro -lite T1ma, • 

HO c ·60~·1,m11irn' ,n.iaiie;pa11a 1pa,nH~TOpoE:' 8 c~ H- 20 CM~ -q~~-~o 'nponop-
·. - ' . ~• : ·. _,r, . ·- I .·"f,' ·,:••, ,' ,.-• ,, > ~·'\· I'_. ,- ; .' :, ; • , ' ', j ~/•,, •·. • 

. /~110HSJII,Hl:lX KSMep B 060HX CJiyl/.8.IIX paBHO. IO, TO eCTl> ,HMOBTCfl BOB- ' 
\, • . ·'. - f. • } '",, i' ': . - ,,·'. ,. ·-.~ . , ).. • ' ;; ' : . ' . . , 

./ 

· MOXHOCT:r. . per11cTp.ipoBaT:r. )!O IO qioTOHOB, nepe:ic0.1lHOro · 11s11y1Jelillfl". · · 
, • ', '' ':: :' • •, ' /.• •.' - .; : '\,• a ' • / -,' • \ \ '• ' ; ' '.: , 

'.' Pac11.eTLI IlOR888Jil1, 'llTO B CJIYtIS6 pa,1i118TOpa C ,1ll18MOTpOM 8'014 'B · 

. 'c.pe,1iH6M 02:11.z(aeTcff 6 qi~TonoB, aaper11~Tp1-1poBaHHUX,B' mi11epe; .a B :, 
t ' '.- ', . ' ~ . > ; . : ~ ':,·' :~-' ·, ' : .: '_ '\, ' J - -' • / •• , '·' '• 1 " - ' < ' 
cnyqae pa)l118 TO pa' C• )ll18M6TPOM 20 cu·- 1/.l4CJIO' qJOTOHOB, paBHO 5 ~ , 

' ,,'; i' ,,,, ' < f f_ r / ,• •, \ C • • ••~ '.,, • ':' ; • ,', •:, ,<' • ,:. ., •, '\ > jf 

B,06011X CJIYqSHX.1/.ll!CJIO saperHCTPl1POB8HHhlX qJOTOHOB npaKTl11J.eCKl1 He 
• j •,:, • -, .. , . .. ' :,· -,• ~ . • • 

1
, . --.. , / ' • • I - ,:, 

88Bl1Cl4T, OT M8CT8 npoXOJ!t,l(OHl1ff 1/.SCTll!Itl:le ), \ 

. . liHTOH~~ll~l:l~ p~6o~ ~~ paspa60TK6 '. A6 TOKTO!)OB Pillii 'Ee,1lyTCH 11. B 

'A~yrux· rpynn~-;~ ~o B OCH~B~OM, £T11. rpy~u HCil~JI1>8YIO~ ~eTO]tl:l' pas:.. .... , . 
; ' • ·- ' -: ",, ' • ,· I ' ,I f .... , , " •• ' ' • ' • • :-: ', 

HOCTi sHeprOB!:l]t8JIOHHH l4 xapaKT8pHCT!41/.8CKOro 118JI.Yl/.OHl1.II. , .· ; . ; 

' , 'li;. ~HaJill~~, H8WHX,·5KCnepm.te~T8JII,Hl:lX :~e~VJil>~aTOB H pestJII>T~TOB 
'. "\: ,'. ,'..'' :.._:• !, ' . ·<: ,'', · .. >" .. ~•i ,-' .. ' ~/'" ,, ' 

' ,1lpyrl1X rpynn 'llOlltHO C)lOJISTl> BWlO.lt,. 1/.TO' JIY11.mee pa3pemeHl1e no . 
•, . .-.._, -• • :. ,: ' ' •_ .. - i:' ·, •· l • . '"..: ·,._. ~ > f ,' ', ·,\' .': ' <' ', ¥ MOlltHO ._ IlOJIY11.M:Tl'>, KOr)ta qJOTOlW. per11cTp11!p:<(!OTCfl OT,1l01II>HO OT 

a!leprOB!:l]tOJIOHH.11 HBJIHeTcR 'ueliee 51~qieK-, 
.. 1/.SCTl4D;J.,1, 

•:> I 

TllBHbll4 
_\ j 

T.O,,MOT0,1lp88HOCT!4 

B 06JISCTH ~ < , !04 . 
,}-_· :\ ' 

t tJOM MOTO,lt, B KOTOpOM 
" . . , \ 

. p0l'l10Tpl1pyJ:>TCff , H888Bl1CHM0 . OT : 1J.8CT!4ill:l• 
/•_ ~.• :•,••, "•> > ' __ ,._,• ', > ,•~•• , \, • ,,,,' .' »'1 ~- ~ 

ilHTS!I rJiaBa .'AHCC8pTaitHl4 nQC:Bfil!IBH? llCCJIO,ltOBSHl1D ynpaBJIRe1.10n> :· 

1 BTop1111.Jioli aJieK;P.OHHOli aimcc11a~ ,S~~·c'1, xe BKpairue o6cyl!t,l(kio;cii He.:. _ 

KOTOPl:lO 'llO~pOCil •l~OHll88ItH~HHWC noTepl> 8H;prlll4, qa'cT~lll:l E \ToH~l'!X; 
' ;, ~ • - > - •• ·_ > • :..,._' > .! ,>-. '" :-,\·:,;, ,, ' / '. ' ·, ,_ ·. ' .'., . 
· · IlJIOHKSX BOl!(OCTB H· npHB0,1ll1TCJ:I KpaTKllli o6sop. COCTORHH.11 Bonpoca 

. . . ' ,,. '· ... · ! ' . . . ,, . . . . ' . ' . ', ·- . '. 
'BTOPHl/.HOil aJieKTI>OHH_on 81411CCHH :il · o6JI8CTl1 Bl:lCOKMX . SHeprlill ~· 

B \ 1/.SCTHOCTH' . 

r.u~rap.i6.11!1a 

npOCTl:lM MOTO]tOLl'Kal/.OCTBBHHO Bl:lB0,1ll1TCR COOTHOlll6Hl10 
,, !_ ' -: ,,, '\. ~- ' 1._. \ \- . • 

)lJifl, Kp11Tlll/.8CKO:tl TOJIIJl11HLI. CJI0.11. BelJleCTB,, np11 KOTOIJOli 
' . ~- .- "' . ' . ' -, ' . 
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Jr C 

B nmm3auirnHH11x· no-repHX' :mep:··111 pe1rnT11Bl1CTCK11x qacTnU sqxiieir.r 

' nnOTHOCTll' He' npo11B.:IlIBTCH ' [IS 1 '., ~· C1ItlA0~8Te1II,HO' ~OTepH 3Heprmi: ' 

ym,TpapeJIBTl1lH!CTCKl1X, tJ~CTl1!.( 'Jiorap11~M~tJ~CKl'I, pacTy; c, POCTOM SHeir: . 
0 'j ' / / •' ,•' V ' A ', ' ' 0 • 

r11n. )13 'pactrnTOB n . .113. ::mcnep11MeHTa1Iblil,IX A8HHhlX ,cneAyeT, tJTo' AIDI, 

CpeAHeil 'Il1IOT~OCTl1 10-:2 r/c~3 : ,1tp~Tl1tJ6C;~·H TOJilll~H8 ·~ mo, wt. 
( - ·: .: .' . . . ':.': - ,"' ,, '' . _',, ',,· ,''.'. ',,' .-· ;; ... , .. < ,._ · ... ' 

fl3BeCTHOe HBJI6Hl16 6HOM81II,H0.11 BTOPHtJHOii sneKTPOllH0.11 SM.IICCHH ', 

(PH8J) 113 : nop11CTb!X in~n~~TPR~eCKl'IX Lnne~OK B 06J!3CTH ~UCORHX. suep-: '' 
', ,' I , • I 'i , , • • ,, 

'r11t1; Y.ali 6uno ,nOK838HO )lllt.S;lll!CeK;yM6e ~11 E.Jl.rapB~HOM / He' o6ecne..; 
• . , . I! ' i 1. - ','' ; ' ' ' \ ' - ·., '· ' • . . '". . ' ' l ( ·,, ' • '' \ ' 

'', tJl!BiJeT HYlKHOrO SHaqeHH.11 R08q>ql.lll.(H6HT8° BTOpHtJH0.11 SMllCCJ,l:11 6 ']{J!H 
' ' ·, ' . ' ',, ' " < ', ,•', . ' • 

ero np~MGHeHHH B .iteT6KTOp8X IJ:8CTH!.(. B STOM·.cnyqae A1IH, OA11HOtJHlDC . 
,, .•\· I ·• ' ' ' . ' 'I ' ·. ' :1. ' :. ·, ' _;·,, I' 

' ne pBl11.!HUX, SJI6KTPOHOB, llb!8llll8!0lllHX B nJieHR~ MHHHMBJ!I,H.VIO .iWH.1188!.(11IO, . 
' \.,' ' / . ' ' ., 

c p~.itH;e SHatJ.eH11e · 6 ~ 1 • f: · · 
E~ ,'~pci;i~Be;lleH• :an~mrn .aHOM8J!LHO.II BTOPHtJ~0.11 sneKTPOHH0.11 ,SMUCCHli. 

' ,_,• :•,'. .· ::' •::i. ~ '.' .. \,.• ·; ';,., ,; ' ':s. •.:, ', ,.,'~,/ /'::,\,' r '' ,, 

H [10Ita38HO, tJTO 11 3TOM npouecce CY!I!eCTBeHHYJO. pom, 11rpa10T 06'.beMH!le 

IlOJIOl!!H,Te~i,~e ' 38 ~H)(ll;' BOSHH!laIO!I!H6 ~o j~e~H '~6Jiyq~~Hfl ; nn,eHOK ny~-' 
' • , • I •' ,', ' ' ', ', ., • ' ' • > 

' ., ' '• . \. • • ' \ ',,.' ,. •, , ,. ·- ·: ,\, J_ ' 1' 

KOM: amrnTpOHOE .zvm o6pa 30ll8Hllfl · HB llOBe PXHOCTH ,1{11SJieRTp11R8 llOJio..! . 
,,' ' ; 1' • ';· • J .' '': < '' ,: ' ' > \ C '• .. :• '/ < • • :' ' •, ' • 'i", ' :, ' 'i', • ,!\:\ ' '•, '; • '• ,• 

lKHTeJII,HOrp' aapH;ll8~ XOTH C O]{H0.11 CTOPOH!l ns-,sa rip1rnyTCTBHH,ho.ilci-, 

aaTeh~m1ro: sapa;lla na no11ep~oc~'u· .rinemtn llOsHniaei aHOMaJI!.HO 11uco.;.. 
'' '•I '', ' ,, ,, ' ' ' ' ' ,· ', I 

Roe ·.aHatJ:eHne · 6 ,· HO 11a-sa 06T>e1uua: saim.lioll d •·. cnni,ao orpami:-
,· j· \ ' ' ' . ,, ', - '1.\.,. . ,, . 

·' q;i11aeTCH •. 3aBHCl1MOCTI, KO,J!HtJeCTEa 'STHX sapl'IAOB OT ycJiciBID1 o6ityqe-

iu;H SMHTTepa ,H 38BHCHMOCTI, ', ~ ':, ~T nciTeHUH~~a ~~ll~p:rnocTH ]tH~~ 
,,'• • I 'C -, I, , • ', ,• ' • ' ' 

JieKTP.11R3 npl1BOW'{T R,)rnepl.(HOHHOCTH IlOHBJ!eHim BTOpl1tJHOro TORa. · 
.' , '' - ,, - " .· '·' ' ' ' ' 

Ilo3TOMY, •. coaia11aH 11 cnoe nOpncToro insneKTp11Ra · sneKTpHtJecKoe · no.lie 
' .'• 

1 
I " '- •' " •.~ ,' ~ • :: ', ' ' ' • I ' , ', • "... ' , 

1 
, .'· . I -

6ea o6pa aoBaHuH 11 . erd -06'.beMe · nonolK11Tenr,aoro · aapa;lla, W:.l 06Hapyi1m-
l • • ,•. ', • ·, ' ' - ', ',. ' 1·'' 

Jil1 conepmeHHO' HOB hie CBO.IICTBa' rrpouecca 3MHCCMU 3Jie KTPOHOB H3 ]ll13-. 
'" < I' 

·: neKTp11w3 npn npoxollt,1{eHmL qac±111i 11uc0Rnx 3!ieprnn. · 

8neKTP;.tJ~CKOe ,n;ire · B ,,~Jioe . K'c' e , c·o~;~·B~r/oc:5:c IlOMOll(LI() 'MeTaJI-. 

L 
I 

I, 

,. ' ' ' ' , ' • • I '. ✓ 

JIHlJ6CKOil IlO)tJ!OliClm nJieHKl1 U MeJ!KOCTPYKTYPHOii ceTRU,' UMeIOll!eti no-: 
A _,_ ',.'. - ' : -. '. - '·• -- ' )_· ..... ' • • j "" -:·: I 

. · J!OlltHTeJII,Hl,lil noTeHunan H YCT8HOBJieHHO.ii HB' no11epXHOCTli ]{HSJ!eKTpaKa 
[ ➔ 6;:i1.~e.-1s:20J:. · · · · · · · · · 

Il~.11, o6nyqeHH11 riytJ:KOM SJ!6KTPOHOB C 3Heprnei1 50 MaB 6b1.'IIO nony- ,, 
\ ., ' . . . ' ,· . : ' ' ' . ~ . . , . 

qeHo , G!ncx:~ = I?.; llTO SHati1~Tem,m:i' npeBumaeT i ~ AJik ~HOMani,'.:.. i 
jl'. , , ' : , • '1· \ ' ' . :·. ',. .• ' :. ~,- ' ·, 

/ HOit ,BTOpUllHOif. SJiekTpOHHOit 3Wl:CCIU1~ "CCJie,n;oBaIIHH, nOR83aJm' ,llTO 

: ll·TopRtJHliit TO~ 6es 33M6THO~· H~epitHOHlIOC,Tli' ~JI~;l1T; 38 noTOH!.(118JIOM, 
,• •· '·,• '' ,, • '• ' ' -. ' ', ' ·, , I·, . ,, \ 

·. "deTKH Ve ·, T.e. 1 npouecc· 111.1eeT ynpa111IHeMhili xapaKTep \ .11 c:aHsw· · 
. ' ' ' :·, _,,-··,; -";~,\; ''. ' .'~ ··-,·:' .'•.··. '', ~ ¥\. ' .... ,.~- .' ', :,.,.., _ _', 

C 8THM ·8TO . HBJieHHe 6uno H83B3HO' ynpal3JIHeMOit BTOpn1moi:J, sneKTPOH.:.. 
."' :· : ' ' ' ' \ ,: ' .~• '. : ",< ' '. '',, ,, •. :,_.i:•:.:' << ,.,..: 

,.' HOit 3MliCCr!el'!,;.,YB83) • .TOK. BTOpHlHUX SJI6,KTpO!!O:B . D03Hlllt88T \6f33:·aa.:...> · 

, ~e;HOil · 88.z{eplltRli · noc~e ! llKJIIOtJe111rn n~KB ;· a .... i5-· _p;c;;;J,};~e1i-/:f 

'm~Hli8M 'T~I<a ~IJ:RB. Eimit' HCCJie;llOB8Hli 'oco6eHl!OCTi/ ~;;~ ::t;,~k~c'i;n~:·". : 
' .'./ . ~,- . - ',.· . .' • ' ·,.,: ', • i', -~ "---\:·:·.:;.~,,~·)·.;.~,:,~•,:·._,-.,.:,::;·· :.'>,', 

npn paaHUX 8H81J:8HHHX .T01lflll1II, 'nJIOTHOCTU· C1IOH .1{ll3Jie'RTpK;ta){ 
~yq~a nep:aii~~ a~eRTpo~oB~ · . · ' ·· · : ,;.,,:.: 

·'. .·' , '"c~JI6AOBB~l-le' BJ!l'IHIIUH. rio.n;nolltH11 :'i11SkeRTPWieCJ{OI'O;\::.itb.ri· Ha npo.:... 
:,, '_.' ; ./ .. · _ ' .. : l, , , ; "' :,_ • ,·•' . •; , ... :,",;~/::.~.,·;:_.":·-:··:;,~. •:;.,• i 

uecc aMUcc.nninoRa3aJin,. tJTci RBK aH0Man1,Han Bxopi1qHafl (ai.inccHH , 
:\• - : ' ; .. ' • ,. ,: , ,, ' ' ' ' ' • ' ; • ,· •• j •, '. ' -':,; '.,:.: - ~/ ,, ' j 

TBK U ynpaBMeMaH BTOPHIIH8H :meKTpOHHOH airnccirn: He 88Bl1CHT 'OT 
\ · ,~ ' :f \ •-' •·• ' ,. I . , ' • ./ , ' ' f 

\ ·11~;/la no'itnol!tRH { CIIJIO!llHBH: M6T8JIJinqe CRBH nneHK8; Hmi . MeJIHOCTpyK- .. 
'' '··" ;' ; ','·. ; ' ' .··. . ''· ,· ' ' ' ; ' : ' ' : 

TYPHBH'.C6TK8 ), TO eCTI,, npotteCCSWiCCHH npOHCXOAliT ll•C1108 
~ \ : r ,', / • '' : ' / ' ' ,'' • : ; . • ' • ~ _,, • ' . i ( I ; : \ ' ' ! , ',' \ f ,~:..• ; ; ' ' 

AHSJieKTPl!KB,. 8 He l13 M6T8JIJIHIJ:eCROli IlO;llJ!Olltlrn. 8TO o6cTOHTeJII,CTBO 
'• ; I ., J .I : , 

HM06T 60111,moe 8H81J:eHne . KBR ]{Jill Teopn~ 'STl1X npoueccoB, TaK H 
\ ' ,' ., ' 

,' ]{JIH npaKT~iqecRoro npnMeHeHmi. , ' -- . . ·-: ; 

· Hc:cne]ioEamm YB88 npH npoxollt,1{eHnu o]tHHOIJ:HUX, MHHw•ani,no uon11-
,' '\ .··· ', ' '; ' ' ' ':, ·,· ' ·.' ' ' ' ' ' ' '' ·i 

ay10n1.ix SJ!6KTIJOHOB c' SHepr11eii E. = (0, 7 ':' 2 ,o) MsB no~a38JJl1~ tiTO. 
" .: - . .· -, : ,_;"-, .,- ·- , -:, .-\: ' . ' ',, '' , . '., " - ' - ·, 

· .:.6 ma.x· , 1tocTnraeT sHa,tJ:eHHll . ~ 230 ·., TO ecTb :6onee tJOM ua.'ABa , 

nopH;llRB ,npe~·~ll!ae_; sHatJ:elli,ie 6 max aHOMBJI~Hott BTOP~'l~Ho11 aJieRTPOH- · 

iiott sMUccuH .1trui oiHHOtJHblX t1acTim. IIpu sTOM nneHKa nMeJia TOJilllHIIY 
·. i / ' . ' '\ 
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·J. 

·: '/. 
Boero 100 Mit u nnoTHOCTI, 2% OT. Hop1.1an1,i1011: 3Ta oco6eHHOCTl'> mre-

,. . , ~. , : ~ , • . • . . ' . , , , , • ~ ' I . 

. _. 6T .(iQ,II,lllOS 3H8tJeHae C TOtJRJ.! apeHl'lli·npni.ieHeHl:UI YB33 ;'.!Jlfl ]l6'1'6RTl'I- . . . . ,· ·, ' ., 

pOB6HfilI qacTmi. : ' / . 

ITccne;v;oBaHl'!e y~p6BJifi6MOil BTOpMtJHOli SJieRTPOHHOti · s1.mcc1rn , npl'I. 
' / ! I (' • , •• ., 

Il!JOXOJK)l6lllm RSK IIYtJRa' SH6RTpOHOB C SHeprl'!eti 50 MSB ,:, T8R l'I 0.1{117 

HOllHhlX sneR;poHoB ~ amip;l'!eil(0,7 + 2,0 ) MaB ·noKa~ano, tJTo: sa""., 
', • : '/. I • i : •, i : • • •: '~,~' ' , l •. ' \, • :, • i J • , '\ •, •: 

' BI1Cl'IMOCTI, . 6 :. OT !IOT8H~H8JI8 C8TRH v~ :. (BOJII,T-:-:BMl'ICCHOHHBH xa~ . 
• I • . , :' • ,- . , . ' • . • • ' , : • : .·, ·. , •· i • . '·, . 

, paKTep,!CTURa) l'IM68T Tpl'I .06JiaCTH, OTJIHtJ810lJll'l6Cfl' 'xapaitTepoM 3TOti 
. ' ' ' . 1' ' ' ,, ' 

3a:31'1CiIMOCTII. , .•. ':'If' J '/ '·' 
'· "IlepBafl - OCiJiaCTI, CJiaCiotl 36Bl!Cl'IMOCTH 6 OT V'c, (uam,re 3HatJe- ' 

.. I. 'mrn '' Ve ) •. B' 3TOH .• o6nacTH l'IMB8T' M6CTO ', JihHeifHUtl' POOT 6 \ ' npi' 
• _L, ·,. ; ' • · .. _,,. ', . '. .. . \ / ..• :: \ .\ "l *, i. .; '. I·, '. ' ' • I 

,Y .cei~~qeH!111: · Ve 1 ~ BToJmtJHafl SMHCCl'IH o6ycnomieHa BblcacuBaHneM 

· 6 ,. . .:.anexTpoiio:a ·its· ciioa ;v;via'neRTpl'IKll 6es/ ~aMeTiioro paaMHOllteH.1-ia. 
': / ; . : ·,, .· . ' _; .. ·,,.1 ·. ' <· ' ,· .· ' . ' ', . . _:.. ' ' '. . '. ' 1_ • • • 

. BTopall '":": o6nacTI, yMepeHHoit aaBl'!criMocTH 6 oT· Ve (cpe]iH.ie 

,,'suatJ~m1;1 · Ye ) • J3 M·~lt o6iiac~H. ~on1,;-~Mirncr10HHDi xapaKTepl'!CTR-:-

mi' Ha6~10;aeTCfl 6ciJie~ CIUlbHafi 38:BHCiiMOCTI, > 6 OT Ve ·• 3.itecI,: HIJ8
1
-

'eT M8CTO npo~ecc. p881.!H6llteHHll llTOpllliHUX 3JI8RTpOHOB, YCKOpeHHWC 
, . "" ' , ., . ' ._ ' ' 

, .aJieRTp11tJ8CKHM Il0,JI8M , :B, nopax ,1ll13JieRTp,ma, HO ,C He6on1,iJim,4 KOaipqll1-:-
.• '''; ·... '··"'··' ' • ', ' ' ' ', .,·, ·1 

.~118HTOM p83MHOllt6HHlI~ , , 
' ' •, I ' I ., • 1 : • 

'Tp~TI,ff ~ o6nacTI, cimI,HOti aa:a,r.Cl1MOCTl'I 6 OT . Ve (6q,nr,mHe 

. , 3HalieHl'IH Vi_ ) • B 8TO~. 'oonaCTH' Ha6JI!O]l~;eTc'k Oli~H~\py1ioil 'po~T 

/' KOS\M}~~eH~a ·B~opn~rno~' 8Jl8KTpOHHOil '8W!CCI,1~ rip11 ~61IH1i8H~l'I. v~ ' .. 
Ha STOii yqacTR8: BOJII,T - 3MUCCl10HHOtl xapa'RTepHCTHRH, H~eeT M8CTO. 

h • • • • ,. ··, ' ', , '. 

c,mI>H08 pa3MHOllt8HH8 11-ropnii~ux' 3Jl8KTPOHOB n' 'cnoe ';v;11aneKTPl'IR~' 
,-, . ~ ' ' ' . ' ' ·. ' ' '· . '' ''. ' . . , " '' ' . 

•,, ycxope,HHWC, 3JI~RTPl1~8CRIU! ,,noneM. i 
'. ,, '_,· , ',' ', , ,'., . ,· ,'• ,_•f .. ,., ,.," ·1 ' i, , ' . . " 

· l.1ccne;v;o:aaHHH no1taaan11, tJTO I) BO Bcex_ o6naCTHX BOJII,T-SWICCHOH.;. 
, ·', I '. ,• .' ',. I . ", ' •. •:~~ , ' _ 1 : :_' • ', . ·. , :': ·: -) ,: ,' : .. ,' '_h : , , 

1 
f 

. ,HOi1 xa~ItTepHCT,HKH _B81IHtJUHa • 6 np11 06Jiyqemm nytJEOll ·aneKTPOHOB .·' 

- 22:-

I> 

6oJiee qeu •Ha riopH'AOK MeH1,rue BeJiwi;iH!l · 6 np11 06nyqeif1111 o;v;l'IHOli-': 
/".. . _,\,. ( . • "· ' ' • ' . J ,·· 0 

Hmm 3JI8KTPOH81JH ; .2) ll .~e'iroM BOJll'>T"73llirnCHOHHall xapaKTepllCTl1Y.3 

' np11 o6iJyqeH.i~· IIYliHOM pacnonol!teHa B 'o6riaCTH 3~8tll1T8JII,H~ M8H!,ll!HX' 
'v...... .· ' ' ' ' 

C • . 

· rie pBl:lil aqi\(l~RT ~ 061>Hc~~e T~H o6pa aoBaH11eM ··• 6om,moro ' nonollt.iTe m,Ho-. . ' . ' ' ' . 
1 ' ' ' ',· -:, j. '1· ' '' ·•;· ,, I ., : 

ro · 06'.Iie1.moro sapa;v;a · B cnoe ;v;mme1tTp,rna ·• npn npoxolK,1lemrn nyqRa 

~a~TH~. •· IlOJIO~.HTen~~~e m:JHu~ '.' b6pa ~OBBHHUf31lCJI8)t~TB!Hi IIOHU38~H~' ' 
, I . ' ' - ' ', .. • , ; ·, , , .' ·.·: · ' , - i" ' • , /,. ·-. i, •• , • -. , , . . -,. • i i • '~ ., : . , ., ' r: 

HDJilllOTClI' iieHTpaim peROUCll1Ha~I1U ,1!Jlll . 6 '',.;. ane l(TpOHOB ~ ,'. o6pa30B8H'.'" 

HWC B. CJIOe .;v;irnn~RTPHKa, !I03TOMY. iHatrnfem,Ho . . .. , 

: awwcmo. 

Biropo,ii' sicpeKT '7, 3qJ4)8RT '. .• C;D;Bl1ra BOJI~~SMlfCCHOHHOtt 
• I ' ,· • • 

,THRli ,B o6ira'cTI, Ma~x Ve ' np11 '06Jiytie'mu1 IIYtJKOM 061>11CHflSTClI 'CJI87 

ilY~DmM o6pasoM. y~paBnl1~ll18fI ·CeTRa\n.iee; lltJ~itirn' 'C paaMepaMH 

·400 x·4~o· tm2- ,·-a pac~Tciwn~e'sToii 06TRH Jib 'no;v;~~J!!Kli -~MliTTepi/ paB-
' " , • ::,• 'i L ,,' 

1 
• :, J " : i < , ., 

0

\•..', , i ~, ... ,, , ( ••'' \ ••:• ' .,\ , - •, •, ,'< _• \' ••, > < ', , 
HO ~ IOO MK I T.e.· B o6JI8CTl1 litleex C8TRH 8JISRTplitJ8CROe noJie 

, ' • '. ·• •:, "·' '.:, \ , ; '•:. ' : , .~ _! < . .''.. /,.,' \ ' . , ":,:,--: '. ,•, I ,' "., .• '.· ,,' 

CHJII,HO ,ocna6neno 11· .ivm .1{0CTllllt6HUJl ;D;OCT8TOtJl!Oro· 3I!atl6HMll Hanpa-

llte~1~'cu :~JieR~pu~ecRoro rrona Heo6xo,.iiViMo · Ha ceT~Y · m,,11aBaTI> 66iree ·, 
/ • ,' • ' ' I ' , • ' ','·'·, ' • • ' < • • ••• ', •,,,.. • ' • ' 

!llh!COR06 'sHalieHl'l8. !IOT8H~HaJia' i.ieM ,B CJiyqae liCil01l!,30ll8Hl1fI. cnJIOllIHO- ' 
', ·,, : · : · · ·· :: , < f;, ;_· :; ( , :-.· ":, · • fl ' •. · ';': ·_, • •': -, •., _' r , '· , • , · • , : : < ,' ,'-·.,, . : ~,:. , , :· . , , , 

• ro 31IeKTpo;v;a. ·· B' cJiyqae ,· xe ci6JiylieHUH IIYtJKOM' 'llCJI8.1{CTBli6' BTOp1ltJHOil 

~neuirpo~Hofi :mmcic;ll H3 ~o:eepXHOCTHOr~ CJIOJl. ~U3JI6KTp~!K~/ a~a. no

B6DXHOCT1> B o~mlcTH fltJ88R' ceT;H· ;apHiae;c~ nonoJK1TeJII,Hb!1i'aa~ff-
\ •.,:,:., ,: 'I "',' :;,,: ,:,:/,:' _' '! > '~~• , •', ,;.,· ~- ,·,',•: ,_' ,', •~; " , • ,,.' '. ~-•:;, • ,' 

;v;ou , · 11 nos~ouy. anexTpirnecRoe ,: noJie B cnoe ~usneRTpi-ma Bhlpa:amrna-· 
•,,•: , ' ', . 1' •. a: ., , , ·-

eTCJl, To· ecT~ aqicpeKTHBHaa Benl'l',JHHa aneRTp.itJecI{oro· 'noIDI B o6JiacTn: 

/flqeeR ce~RH ~ 'ari:/4ae):o6~yqeH~~ IIytJI{~M don:&~e ,' qe~. n' ciiyqaeoeiny/ 
'• ''/<' -;, ·- •' • ', l . . ·; ' ~ 

· li8Hl'llI O;D;HHOtlHblMH sneKTpOH8M~. , 

AH8Jll!3 · ,1l8HHhll( .rio ·-aHOM8j!I,HOii .llTOPHtJHOil sneKTpOHHOH SMlrnC.m li 
·':',' ·. ·. :·, : : ' . ' '· .. \ ', \ ': ' ' ,' . ' : ' '.•. . ' ' ;· ' ' ; 

ynpaBJI!i8MOli BTOpl1tJHOil ane RTpOHHOtl 81U!CClm,.' IlOK838JI, liTO pa3Hl'l~a 
' ! ' ,, \ ,, ' ,,,_ ,' ' ,, .. ' ' ' 

. '·' ,,', 



\ 

j, . r :;!~ 

B t1)11a11qecm1x npoueccax g)opuhpoB'8Hl1H BTOPHllHOH 3Ml1CCl111 B' , 8THX ~ 
•• ' •• ' • • I ' 

: . cnytiaHX TaKllte o6ycnoBneHa Ha1_:rnq11eM 061>e1AHblX aapH,ltOB B )tHaneRTpn-

. Ke 'npw ABSa ~' a;~T '38~;zt oc5~3YOTC~ npi,{IIpe~Bap11T6JII,HOM npocTpe;.; 
j ' 1, . " ' . . ' . . ' ' • , 

Jll1B8HHl1 8MHTT6pa nytIHOM ,aJieKTpOHOB ,l{JIH aapH,ltKl1 ero noBepXHOCTU 
_', ·'1,,··;.'. .:·, :·-·' ', ·-· ' ' . . ~ ,,· \· ,' " •· ;i; '' ,~~, ·./" ·"; •· ~ ',_.- ·-

llOJIOlltHTBJII,HhlM ', aapH,ltOM. • IlOJIOlitl1T6JII,HU6. llOHhl BHYTPH 1CJIOH .ltl1::)Jl6RTpH-' 
, t , ' \ /~ \ ; . ; , , •.. , ,' •' , ,I ' . - ' ✓ 

· 

1 

Ha, 11ue10T 'otieHI> Manyro cKopocri, ;zipetttl)a, H iaJJre nocne, nprnpa!lleHHH 
' ,, ' . . :· - - '. . . ' . , . •'. ' ' 

• . • • . : . •. •' _;,.·. ·: k _;. ~ .., . , . I /. 

06Jiyq8Hl1H OHl1 ]lOJII'O OCT8!0'l!CH llHfrpn CJIOH KCe • , • / . . . 
, TaHHM. ~6pa ariM~ .11a--:.aa ·rip11chcTBHH · 6~nr,m;ro o6ieMHor~ nonou~ .,. 

.. -·::- . ' ', .. ,,- ' .. ,· . •\ i '- ' : . ' j • - • • •. •, 

'Tem,HOI'O aapH,It8.·BCJI08,ltl13neK'l!Pl1R8_·B 113BeC'l!HhlX pa6oTaX H86JIIO,lt8..; 

nic1, 3H8tI11;eJII,H6 6one~ CJia6aH B'l!OplltIHa,; :meKTIJOHHai 3~CCHri', qe~ 
~ ' - } . ; 

B H~meM ·cny.qafj •. '.l 

, > ', , • ;(; \ \ ~w• ', le • 

OTHOmemrn qncna cnyqaeB, Kor;zia aM11'l!T11pyeTCH o,It.1,m 11 6on1,me 

\TOPl1,IIHhlX )lJieHTpOHOB ,~ K no~HoMY- ll11CJIY npoxo,lt~ll(l1~, ~ep:ia m.iwrT~p 1 

: ,· .. . . . . .. . , ·. ·: I . , . . .... ,, : , , : , . :·. : ' . 
1rncTin.t; T.e •• 3'1JqieHTHBHOCTI> perHc~paUHH., nepBntIH~ii · q~cT~Ull . 7. 

', •J· . . '. ,, ' I'. " '. . ••:,,. '-, ,.'; ', '• , :, r , "., 

Bll8ll8n'e nnHeilHO · paCT6T. C pOCTOM Ve :', 8 38TeM BhlXO,'qHT Ha nnaTo. 

06Jla CTI> 'Jil1H6ilH~~o' poc Ta ' ~' ,: c66TB6T~TBje~' 06,na~H . llHHe.t111on'. 8~BH-C 

,' CHMOCTH '6 :' OT" v~ 'll8 ]30JlbT~a~mccHOHH011 xapaRT8pH~THK6 :i MaKC~

Man:r.H08 3H8tieHH6 ,·. r p8BHO ,,·. 'rv 0,65 • TaKO~ _orpa~Hll8HH8 >z ' 
nponcxoiliT !1~88 Toro,: llTO _110IIOJII,3Y~Lme H8MH ynpaBJIHIOUUte COTKH, 

'\ ; \, ·-• ·'.•',' '! .'• •.,I • ; '. ; ,, . \'t. '.,,:,_'',;',, ('' 

, qepea Hll6HKl1 KOTOpo.ti. BblXO;!lHT aneKTpOHhl, il1M6Jil1 npospatIHOCTI, 65% , 
- , : -: • • !' . ,, ( ·. ' :' .. , . ' . ·• . ' _:' ' ', . , ' :, - . '. ~ . ,_ ' ' • ' • . . ' 

!103TOMy, M8KCl1M8llI>H08 3H8ll6HH8' ~: T8Hlit6 paBHO 0,65 • 

llc~JieJtOB~HHe YB;~ .ItJI~ M~HKH I{<:£' 'T01Illll1~on 2()0 wt c '. IU.IOT 
• .. - ' •. , ' ' 1 ) ' . ' ' . • 

· .. · Ho'cT:r.1o 1~ 2% · OT Hopr.iaJII,non· .noK~aa;rio, tITO. BOJII,~simcc0oif~aH xa paKTe-
'·" • • • - < ,. • • ' - ' ,;• .'.\ ·•. •: } ';.• 'I \ - ~ ,-' • ' c ' •. ' ' \c• 

, · pHCTHKa HMeeT. Ta Roil lKe BH.lt, . llTO' 11 B npe,Iti.;Lt.YU;HX CJIYtrnax,, HO G ' 
.;~··-~; '._·_.::~· .. ~·-.,i;-··: u ,:,: .. \-,: •• , • ,' ,.: •-·, ,,,_.:. >.-,t •.-, -- t ·. , . ,'. ~- ,' ' ' ': \:'.~ ',, _·: :, ; r 

· ~ · B,,. nepBOli ""ee -001I8CTll • npH- O,ltliH8ROBWC 3H8ll6Hl1JIX• ll8llpfflK8HHOCTH·" 

sneKT.P~llBCKOr~ no~ ::a c~oe 'Kci· 6on:r.~e, qei,( ,ltlI~ 'nneHHH c TOnl!lU-
'·' . ,., ' ' ' . 

• ' . t i;.,t' 

HO.ti 100 MK~ Yn ,JiaBllHHble ripouecc1,1' Hal!J1Ifill0TCJI: np:11 (So~&e. 

~IlOJifIX. · ';;;;, 24, - , 

,\ 

"' / 

,J 

'1 

f 
I 

·, \. 

Stl)q:;eKTl!BHOCTI, perucTpaUHH, nepBl'lllHOH ,ll8CT11Uhl< '2 B STOM cny- .• 

qae T8Klt8 B~aqane: 'pacT;T ~· ,JJOCTOM . Ve. H Ha ypo~He ·o,65 Jimco;ziriT 
• I ' ,, ' ' • , 1 . • ' ( . • ,' 

ml Illl8TO, O,l{H8HO npH, O,lt11H8KOBWC 3H8ll8HliHX HanpffllteHHOCTH 'sneRTpl1-
/ . ,. ., ' ' ' . ' . ,, ' ,., " ' 

, , ll8CKOrO llOJifi B 06JI8C'.I!H pocra .·ti. ]tJIJI 6o~~e TOJICTOH mI~H~tH C5on:r,me, 
' ' . ' 

, ll8M TOHKOil. ·,_.,. .. ' 

. • i / '-, • • ,._ ~ ' ; ,. f, . • .• l • , ' 

,, BOJII,T-3MHCCHOiIHble XB pa~T8p!1CTHKl1 llOK88hlB8!0T t 'llTO !lPOUBCChl ·:, 
' , :•-.._ • : '•' ,,' ,, • ,, •• ,,' .' • - ' ' < • • , • • ' _, I' • '. ' ; '.. , \ ' - ' ~ 

npOHCXO)tHI:!He B' 31.!l!TTepe, ll0,l{06Hhl i npoueccy raao:iioro paapa;zia: ,:.... 
: • ; •, ~. , ,. ' < ' •: ' ' '' • ' ' I /: ' , :, ~• -,. ' . : r ' '•; '' , - ,' " ' . I ' .' 

" aneKTpOHhl, .o6pa30B8HHhl6 nepBl1tIHOil ·1laCTHU8it JJ;BHlltYTCH • B aneKTPl'ltIBC_; 
1 • ', • •' ,. ,' " r• '·\''. ' ; . ••' •· \: , , • • •• • ::, , . ·I, .. ,,.·, I /\ , , ' ' ' .-. : j , ' ' \ ' 

KOJd II01Ie .l( noBepXHOCTH llJIBHKH, H 8CJil1 SJIOKTPHll6CH08 none ;!lOCTa-
,' ' ,•, ;, ' < 0 , < \ , • ' ',, \ H :. ~ ' • .,. : • , / .': ,: •,, • 0 > 0, < ' 

TOl!HO ;7\IDI Toro~ llT06bl Ha ,ltll11He c1106oiHciro npo6era 'aiewr'pon: npHOC5-

peJI ,~·ylltHY!O ;7\n~ ~OHl1~8UHH ~TOM~tL a~eprmo, TO nponcixo]lHT B~YTPeHiiee 
, • o ~ ', : ' • J • C ' '' :·;' ; • • , • • ' ., , • ' ' • • • I --: ' ' ,, , ' 

yc1melll!e. B o6nacTH 6onI>mHx noneli ,· .no,Ito6Ho raaoBOMY paaptt;ziy . , 
" ~, _' • I ~ ._ ,,...... 0 • ' ' ._ '.' ' • ' { •, ., • ' ',::~I.) ' '• ' 

. '' 'npOHCXO,l{HT JI8BHII006pa8Hhlli npouecc pa3MHOllt8H11H BTOpHllHhlX aneKTpo-
'\. __ , -,'. ,., '-' ·," " ' .' ' • T • ' , ., 

··HOB. 1' 

':--' '.\;,',;.' - . '· . ', '." ' ., 

. . , ... Cne;ziyJI .. T81'0MY '. u:exall!l3llV H CllHT8ff, ,· l!TO ymmeHH8 .· npOHCXO,ltl1T, no 
' ·.- ,, .. I ~ •• : , : '' ' -: . ., , ,' .: , '• . , i - \ '' ; . . \ ,, . -~' ,, ', . ' L: • " '. \ 

'\ 

,' 

f / 

. I' '88ROHY e,d..X •.(rAe ,x· -nyT:r. BTOPHllHhlX 3Jl6KTpOHOB, ck _; nepBWi ' 
:·I' ' ' ~ • • - . ·. . ' . _-,;, ', ;.?, ':·:. , t . , .' 'I'; , . ·, .. ; ' •~• \ \ 
,'KoaqJqJHUHBHT TayceH,Ita ) MOlltHO, onpe,ItenHTI, ~lil1HY CB060,l{HOro. npo6era '\' 

~ I . . . , " - , . , . . , . , , ,, . : .,, ' , } ' , • . ·' • 

8JI6KTPOHOB B cnoe AHSJIOKTJ)HKa. BhlllHCJieHHOe 3H8ll6IIHe. CB0<50]lHOro' ' 
f • • '' : -I' • '. ' :. • '~ < ' ' • • ,,, ' • ' ' I ' _ _f ' .. ' • ' • • 

npo6era aneKTPOHOB npH nnOTHOCTH MeHOH Kee 2% OT HOpMaiII>HOU , ' 
H688lll1CHMO OT :Toro, ~611y~anac1,·'.IIJie~a r&llKOM SlI6KTPOHOll 11Jiri O]lH-

' ·. ' . ..' ,, ' : .~ '. ,,• ' : .. ·, \ ' , ,. ' .. 
HOllHl:OOf 31I8KTpOH8MH, paBHO Le ~I,7. ro-4 CM. TaKHM o6paaou::, 

' ' . . ,: ', :, ' .. •. '', ' .' \ '., ' ' :. ,· ' ', ,/ 
npocTp8HCTB6HHIIB llOJIOlmTen:r.mrtt aapH,lt cna6o BJIHJI8T-H8 ,l{lIHHY c:so--

: .• . , ... ""'t. ·, ' .~ ' f • ,, • ·, '-' - •• -

60,l{HOro. npo6ora BTOpHllllhlX SJI8KTJ:)OHOB' ', B 'TO Bpew, KOr,Ita 'ero, BJrnH-,' 
~- ., '.';':_ ' .. ; .,. ' ·'- '.' ·. . "•, . > . \; ' . ,' . ' ' ' - ':, ' . , t_ '. -

:H11e HS Bell11lll1HY K08'1JqJHUHBHTO BTOpi!llHO.li aneKTpOHHOll SMHCCl111 Oll8HI, 
' < • ' ' ~ ' ' ·-~.'; ... :' • " -~ ' ,,·-· ,;· .-_:: i ,' :· ·: '. \ 

CHJII,Hve. T~KO.li peaynI>T8T IlOR83b!BaeT, qTo ycKOpBHHe 3JI8KTPOHOB 

'B OCHOBHOl.l np;HCXO]lliTB ~opax .itnaneKT~}IK8, 11IIO~TOMy ,l{ID1Ha 'ci~ 
"'- .. - l, ' - ·. 'i ' \ ... "\ - < ,. ' < • \ • : ~. ,' •• ' .'d . '.. , :·- ·,:. 

:· 6o;ziHoro npo6era ·onpe;zieJIHeTcH paaMepawt nop. TaK RaK 06paaoBaH11e . ., 
. . ' - I' , . ', (" ,.,, , ' • 

;.. 25 
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··,---



, I 

/ ,--

.. ~~ 

::meKTpOHOll npoHCXO]tHT Ha CTeHKaX nop, TO KOaqiqiH~HeHT BTOpuqHoli 

awrnCHH, • <:!. · ~HJII>HO .aa~l1CHT · OT KOJIU1IeCTBa. Il~JIOlKUTeJII>H~. H;H~B 
,, ;:, 

]tua11eKTp1me. / 
-~ ! .. ' '' /. 1 I ' , ·.'. . ', ' ' . . ' 

· HccJie,7:tOBaJIHCI> TaKllte, pacnpe.zteJieHHl'f qucJia ai.muuponamrnx -Ha .. 

B 

,· l :,)•,_. ' , i'L: I ' ,.' ',\ , ·\:, ,.••' ,,, , •. ,' ' /, • 1 ·. • • 

, CJIOH . Kee, , 8JieKTpOHOB npu np9xolK,1temrn K~llt.ztOli OT,1i6JII>HO~ _qacTlf~U, 
, ' ,:, ': .,, / :. ,• • ' ) • • , • , r ' • • '• , ' \ '· • ' " { \ 

T ~6 ~, Bepoll,THOCTI, 
1 
06HapyllteHUfi ,1i8HHOrO BHaqeHHH 6, ,1iJill K8llt]tO.lt ', 

, 'l8CTII~~ -npii paBHb!X Il~T6H~8JI8X Ha ceorKe ~ Ha6JII0,1t8'eTCfl 3HaqHT8JII,~ \ 
,, :;·: .: .. ·. .· ' . /.-.,.·· : '\: ,, -· ·'' ,, .• •,, ; : ':. :· - . i, ' 

. Hoe ynmperiue STIIX pacnpe.i:(eJieHH.lt ,npi! yi!eJiu11eHu11 V ,.·~ T.e. •, c 

poc:Ti>M, V~ · : yileJI1:11J11llaeT~lI .zt6JI~ c11y11aen · c ,aWicc11e~ <5o;i,inor~ qm:na 
' ', ; ' ; • ' • ' , .... ' ' ' ' ., :••1 

• 81l6KTpOHOB •• EOJII>Cme 'qJJIYKT?:n~mt ~ ~ii8BaHU TeM t qTO 'no . Been 
.,>: '", ,,_'. ' '· . • j , ', < • ",' 'l ' . ': .. , }, t 

TOJill!liH8 CJIO!I AH8JI8RTPl!Ka llMeeT M6CTO :KaK 06paao:ilaH11e '8 ·~ ::meK-
,\ .. ,· .I ,.·-· ;,,: ',,,: ,:-:"' ' ''.:,,. ,', ' ' , \ : ' . I '' .' . ,. . ' 

TpoHOB oT· nepB~qHo.11: ,qacT11~,. TaK, wpaaMHOlltBHHe aT.ix aJieKTpotton, 
' ' ' ,, ,, . . .- ·· ... ,, ' ', ,.,,_ 

,npalleM , T.I,. YC),1JI8Hlfe B mieHKe ,ltH8JieKTPHKa npoHCXO,ltHT' no 38KOHY· 

, ~:1>< ' . ,6.;. aJieK'TpOHhl~ ~6pa~-~B8HHU~ B•H81J8JII,HOtl··qac'.liu'.au~TTe-. 

pa', piia!;fHOllt8!0T~~'.ai1~quTci~I>HO 601II>m~ \ qei ·•. 6 ~;~eK;poHH; :06~?-:-i 
· sona.HHUe y ,~one·p~HocTu · auHTTapa .·~ ·cooTB~~cTBe~i10· no~y~aeTcll 601II>-;: • · 
, 'J' •_, •1.•,, ,'• , ' < ••,, <, ,1'' '',•,,,. ; 

1
'.;:, , 1 •' .' :: :;'.• I l. • ',,,.,.,

1 
:. 'I•'; ll j 

1110.11: 'paa6poc 6 . .· 'Kpoue aToro, qmyHTYB~HH B ', 6 . B03HHHaIOT, BCJIB.zt-
' < ,· ,., ' • : ' ' ,. _r .·' '. ' . t: ' ' ., ' 

CTBll8 qiJiyKTyawi11-·06paaoB8HHlI -~ norno~elHIB ainmTpOHOB B Kee~ 
'Pac;pe,1te1IBHlflI. ~l~C1I8 ··au11'T_THPOB8HHUX. n' 'rpynne';'ii:ie,RTpOHOB ,_.,iipa ';. 

0,llHH8KOB~- 3H~~emrnx' HanplllltBHHOCTlf aJie~Tpaqec~oro noJI~' B cnyqa'e .•. ' 

nneHKn T~Jill!liHoir 2~0 M/6o~ee mu~oKu~, qe1/B ~ey11aE/nJieHHR, TOJI- ·· 
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