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JIA60PATOPH51 51.llEPHblX PEAl<UHH 

Ha npaoax pyKonucu 

A. B. MA)KYJJHH 

HCCJIE,IlOBAHHE YCKOPSIIOlll.HX TPY60K 
C HAKJIOHHblMH DOJISIMH 
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Pa6oma BbtnO/lllella B ¢u3u1eo-allepzemu1.1e~1eo.u ll;llCmu(!lyme. 

Hay'IHblii_ pyK0B0J1,11TeJ1h:· 

KaHcJuaar rexHuttec1mx HayK; crapmuii. HayttHbtii. corpya1-1uK A. H. CEP-
EH HOB. . . . 

Oljrnu11aJ1i.Hble onnoHeHTbl: 

· Jl.pKrop rexHuttecKilx HayK, npocpe~cop 5. M. I'OXEEPI' (HA3): 
KaHauaar qJU3UKO-MaTe~aTU'leCKUX HG!JK, _crapmuii. HdylJHbtii. . corpyaHuK 

I'. M .. O_CETHHCKHfl (OHHH). 

BeJI.ywee npeJ1,npmn11e: 

HayttHo-ucc.11eaoBaTe/lbCKUii. UHCTUTYT .a.11eKrpo<jJU3U'leCKOii. annaparypbt 
UM. JI._. B. E<PPEMOBA; z. JleHUHZpaa • 

. ABTopecpepaT pa3ocJiaH # : ~~ .. ~ · 1969 r. 

3aIUHTa ,n:HccepTaIJ.HHCOCTOHTCH . 1969 r. 

· Ha'sace,n:~HHH 06-1,e,n:HHen~oro. Yqeirnro CoBeTa JIH<t> u JI51P · . 
OI15II1. r. ,Uy6na, MocKbBcKott o6Jiacrn, KoncpepeHIJ.3aJI JI51P. · 

. C .ll:HCCepTariH_eii: MO:lKHO 03Hil.KOMI1ThC_5I B 6II6JIIIOTeKe Ol15ll1. ' 

Y'leHblii.ceKperapb IO. T. '-IY6YPKOB;·· 
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oBTiEiumEHHI:ltt micTmT Rm:Pmu.1100Jl1:.noBmHm 
JIABOPA'r_OP.HH HUPHlil PEAKUH~. 

. Ha npusx PYKOltJIOI" 

. .i.B.· Maxym1a 
, . 

HCCJIEl{OBAHRE. YOKOPfOOIW. TPYEOK C HWOHHYll1il 
'. / ·, ~ 

. - ' . 

. · IlOJIRMH 

· 260: ·. Dp1CSopH aionep111eH!eJn,uo1 <111101 

.l, :a',. o p e·-f, e p ·.a , ., 
. . . ,· . ' . · ..... '· \ 

,· ;ztaccepuno H8 CO■CK8HJffl· yqeaol oteneaa 
I ' > , : • •, • , j • • :• •• ~ /, , • \ r • ' ,'> .• , • _,, 

. Ke.H;zta,tata. !8XH■'l,eCKU: II~ 

. r. 
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B DE ]l E·H Ii E 

. B yo1rnpa,;)1Jl.l!X TpyCSKax, IC8K Chrno n0K888H0 B pRA6 pa<50! 
•, , . . ,, ' '/ ' , ·, .' : . .· "' 

. LI,2~3) , npi!11H~°.~ ~11uo11HR pa601rnx rpa.n~e11toB ,HIIJ!Rfl!OH .aar-:. · 

. pyaKa -rp,Y6KH :!l'rOPHl!nbl1u, aapn1aa1111ua qaoT1na111, opaAia 1toropw::, 

. ' Ital<' npal!HJIO -~peodJIS)l~~~ irneKTpoH1/( 2] ; 1oK~PHll11Ul6 ;py61t~ O . 

. naKJioam,rnH noJIHMH, KO'l'ophie CSUJIH npe)IJI01eau Bao AC rpaaqiou, 
: • ~ ' / ' , , /:.•, I • , 

Poyaou H B11TK0Bepow [ '•] , noanoJHU>'r auaqHTomuo · ou111na11> 1coJI a~ 
' I ' • • • 

ll8CTBO l!8C'l'M~, o6p~3Yi'JllltlXCR B. yimop~Jlll!OU KSHane: TPY<'KH,, 

.· ·. n· c~~eTcitou Coi>aO paeiotu, ~n11aau1Ju_e o paapaCSoruo~ fpy6oK 

\ C Halt.nOHHlUtH nonm.ns, npoDO,JUlmto:r, ll Q8lil u mui's~A •. K. aa11any HS-
'' ' > • :· • ,•'. • ' ' •• ' • ' 

C'l'OH~eu, pac5orn 61:lJIK i'l3DflC'rlll.l '.QCUODUHO OlJO"C'fBO !pydoK O /lHl-
1 

,, K1101imnrn noJimrn, Maor9,iuma pacqeora .ztDHOHllfl· aa'pmrirnnux 1100Hn~, 
t ' • ' ' ., - • • 

. Boauoirnue c:x:euu pa3nl1'rn1i1x. lC011cTpymu1~ Tpycsa1c l ~ ,6J • 
·llSJII,HOlll!lee p83DHTH8 p~doir.' no' TpyCl!(~U ipedonaito 01!0,ll',Yl'l~8-

' ' ' . ·, ' : 
ro: 

pHIIHllX 88p.RU:OHH!a tJ8CTIHt I! UUO,lOl e'e f[OBLllllflHllfJ. 

'"'2, Yny11mHn MeTo;iumy paoqe'l'a panmmmx 1couotpym.1,1Ht Tpy:.. 
. ' . , l 

601t.· 

3. o~~ li!.!'U,' ,Aonyo1rn HS B81I~tUlHH oonpo,aBJ18llHil ,1.taJilit'O.lL'l l18 ... 
' - ' . .~. . ' ' . ' " 

._ npmire1i'1rn. Tpydr<e no oe a11e1i1~11'?8u. 

4. YnytimHTt, -rex110.nor1n> iasroiroD.nes1rn Tpy601c. 
s •.. Onpo]leJIH;:r, npa11uy~eo~Ba panJIH'lHUX l(Ounanollov: _yo1topnn- · 

lll!'SX Tpy6oK ( c a11euew1ia~H paD110tt · .lUIHHl:l, OOE!.\HOIHJ!:!e). i 
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CJie;zzya T 0Tl!8Tl!TI>\ l!TQ Bee Bonpocbl,; CB.!l38IJH!le C KOHCTpyu

po:saauew H KOUil811qBI<~n l3C.e.tl Tpy~~li: HU. ll 'iwe~ -~epe·• ile Il0.ZUleHH-. 
' .. ,. , '_ . ,. ·, :_ ' . . . .. 

DT BonpocOD llOBl:llllBHllfl' SJiel<TPHlleCKOll ,npo1rnoclTH_ OTAO.llI>l!Oro 38- ' 

a~pa ( ?] . •. Yc1rnprrnm11~: .. Tpy6tcn C ~11~_~.llOHHlmH, ~()JJ_HJ.IH :rem.Ko mm-, 

llHJtHPYllT aqxJ,eKT Ilo.nuoro uariJ;fll:B;H.fI /tto, , 8CTe6T~ettHO, npeje.n .. 
•• , '. : • • • ; • ,. • ' '. • .__ , ~ ',: , y I , \ • ; - :· : ~~ ' • - • '"', · .. 

HX uaiJpHEEiHH.fI 6y]J.BT :0llp8.1(8JIHTI>CH .rrpe.l{eJihHblU H8ITPHllteimeu OT-
. . .• . . \ : . . . . . . --:·. . ' - . 

,l{em,uor<> 3a aopa ~ . . , 

I. 81ptrJ0KTHBHOCTJ, JJI8BJlllB8Hl1fl ·D·rop1r11nu~-'aapnite1J..: 

HUX troc'THU R, TpY6Ke · c ll8KJIOIIIWM!f ·• ITOJIHUH 
) 

' 
' ' .; . Ilo.2t 3Jl0U6HTOU 'Tpy6ItH no.iwaayue_Bae TC.fl ytJaCTOlC Tpy6KlJ t H8 

.1tJI~ae · ·KoT~poro· lleKTop lHlflpiuiaHnocTH if \1onH o~Ta~·Tc·n. noc-ro_ntt-
• I ;_ ·, . ' ' • J • • -•, ': , ' . \ • ' • ~ . ' • .,_ 

lHlll no Bt3JIHtJHHO H HaripaBJiOHHIO. PaccuaTpliB6H ,l{BHllteHiJe llTOpttt1:.. . 

uoit riepenHTHBHCT~KoU ·qa~~HUH .B lll0JJeBoM Ka Hane :Y~Ko'~Hll~ett' . 
: . . .. ·. .. . ;-: \ .< -} · I . .. •·. . , . ,. . , • ; . ·. ·. ·: /. • , . . 
·Tpyd1rn, KOTOP8H cocfow:r.Ha SJI8U8HT0B ·paBH0il ;ztJIHH!i, 1401:110 01.\6.- ! 

. " - - " . . , . . . -: ' ' . ~ , ' \ . 

Hlili'J', -K01lHllOCTBO k. al:ieprH~ llTOPHllHblX }!8CTHI.\ npOJI8T8DlllH~ .HS. 06-
.. . · ... ·'' ' ·' .. •.. . . •.. ·; ' . : :. : . . :-1 . . • . .. · . ; .. ' 
J18CTil _auwc,carn n,pe.nu.rzyl!lef'o aireite1iTa·, B coce.zrnie'.[ 8 r~' . . 
- · · B Tpy6~oxf: ripe;iii'irnaatre1111~x Mn yci(opett~.11 .aapH~1tl1~x · 11ac-

\ :.-':·_.: / .·,·, _r_'; '-, .. :.: .' , , ,·_'.. .• ,, _. . ' ','. :·: '.- ~·" ,t..:. . . . 

_UI{ HSI rpnriHitax 8Jl8M8HTOB ll_ilenTC!i 06JI8CTH, li3 KOTOpblX _llTofnrn-

~ua '11acTHtiU r.i~ry; ripone;~T:& B coc.e.nmrn an1~8HT~. ;~HHa. T8Kott· 

06,ac•;< 6,in •fi~os0/ l,j-.0 ..... · >'. ,p;l~ .· •• r/-••~••a 
'1taJUf; B 81l8KTpO]!.8 fa< (} - yro:ii ff8KJI0Ha 3JI8kTpOAQB. Ecirn H3-

~epsh iinrny: airn~eH±a c ll8KJIOHH~u::rrone·M .· ~ ~~IIHHU~~: t :nirz 
,' to l.= kf:i,•11 ,; ."' ~p&eKTC>p1fa B;~PH'rn~ llac~~d B yc1topH1m1eu 

. K8H8JIIJ !pydxii )UUL K=I ~ K=I.~: eao~p~~eH~ ff~. ~He~. ·1~· 
. , . \c . 
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. B IlpHB6.461lllb!X CJIJll8fIX OKOJIO · fl0JI0BHHbl ll8CTHU 3cJ.1{8pl!U'lB8- .' · 

.• JOTCH B BJieMeHTel2 , o nopR.n;K~ 20%. uoJKeT npo11eTaT:r. sa&3. 
' . ,_ . ',,_ .. _ ' ' ' 

E1:ini onpe,1lenem,1 MHHH BJieMeHToB 1<0Topue· o6ecneqHllaJOT yJiaBJIH-\ .. ' 

BaHHe ·Bcn:x: 1racTnl.( 1um1 no ~TopoM aReMeHTe .tnir B TpeTI>eM. J{nn . 

nopBoro cnyqafl ,1\JIHHa aneMeHTa .llOJilil:11a 6blTI, L = 5,328 e'~t'n, 
a ,llJIH·BTOporo -

K=t 

✓ 
/ 

L = 4-t~un.: 

" / ", 

,;>:,, -~r-·:- LJ ----1-{4 ,_ 

/. 

K I.
.J-:; ;':~ 

=,J f( .. ,. 

' S~, S.~""'V#' .,.~#-
' r . • ·r I' i · •lul~ii 0Xg{h1i_y--- L2 

J!:!U ~~tLx,{ i 

Puc. I. 

,· 

"'. 
L4 
,.· 

Pactieni, npone,11eumrn (} yi:rerou npilaMaTw:iecKnx noJie.11, RGp- · 
TH!IH npaKTllll8CKH He il3M8HOJIH. 

/· ' ' I • ' • 

Ha' piw. 2 CX6M8THll0Cltn noirnaami YCTp0i1CTlla .l1JIH Il0BHm8HHH 8rfr-. 
' . . . ' ' ' - ... 

, ~ . . '. ' .,,, ,'\. 

qieK'l'HBHOC Tl! Y1WBJillB8lll1H llTOpHIJllh!.l( · 1I8CTHl( •. 

·. ·' 
-'·: 

~ 
I 
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O,;ui_e cnoco6·(2o) 38101Dl.!86TCR Il YCT8!10lllW 6ap:r,epoB, KOTOphlO 

nspexp1,11Jaii; ~a11aJI Ha. I/3 or·o BHCOTU, ttTO cornacyeT?H c pe;... 

nyJ~~a;ia1.ui · pa6ow [ 9] •. · . ' · .-

. ]lpyrm1 cnoco6ou ( 26) !.IQ.KOT 6UTb C03,7.\8iHl6 8KBHilOT6H~~- . 

Bl'il,BhlX 80H .ZVlllHOt\ ll_e· JJOl!I>llie f'~1{f'l . ·• J{OIA~pomiCH~M HBJift~ 

'8'l'CH·pemeHHO r1306paaeHHOO Ha 5 ·r, r~e nepe,n·airnHIIOT6H~H8JII,-
. ' ' , 

uofl. 06.iia.CTI>liJ cos.nano none c rroBb!In6HHUM rpa,11HOHTOM. Tpy6Ka c 
T8RHKH JIOBYillK8MH 6una HaroTojneua ll npo~JIB llCDYTBHllH H8'JCKO

Pl1TOJIO' sr-2,?• 

._,~\\ . 1.· // lTlT!JW. 
1\\\\~LLZLTiT1l.\ 

1" • • ' ;"I ' 

'' 

·a 

TT· . ,, 
-;.. ,, 

---
"77·· ' ' ' 

.. - .. -. . . .5 
'~r11;~ _}~~== ;i' 
~

. _.u -~Y- ·- .. ·· ·1/ ~ 
) 

ffl' II H~illB~ 
,U-~,:. •· . -~ ~~ .. L . •'"•4'~# 

P1,1c. 2. 

'-

. , 
. , . •;, 

'· 

e,. 
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)3~KT!.1BHOCTl> YJi8BmiBaH!.1fl !}TOP,!1llll!,!X ll3,C'.!:!1~ onp6,lleJIH8T 

MHBHMam;a.yx/ ,zvrnay ane11.e.1;Ta c uaRJIOHilhil·i noJieM. LlJrn Tpy6oK :6ea 
"--, . . ·\' . , ' ., 

t 
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JIOByweK llTopi/'lHUX '•rnC'l:HI~ OHO AOJllUl8 6UTI, llO_ UO~I,~8 dptn 8 .• ' 
J _, I # ' • / ' .' , ''. •. , • • • '" •, 

B cny1rne. np.me_ll8HllH 1I9BYWOK t • .zvnrna· 6y Jl8T : onpa,ll,OJillTI,Cff l!X ',_.. 

TilnOlla ,. '' 

2~ llporpaui111poHatH1v ';,.;v,•,1:, :1,:·;:,.:i!:/;;i::JlUX £py601c 

· C H8KJIOHHUMH □ OJIRllll 

' I~ . ·, ,- ' / ,, .- . . 

B OCHOBy'pactteTOli ycKOpHKlil\llX Tpy6oK 6una'noJIOJl6H8 1!61'0-

.':iunca: H~nox~iillaH ~ [ s] .- ~o~a Tpy61m npe.ztCT8BJUl~OCI, C0ll6T6~ 
\. 1 • , · <, . : . . I · · . ·' , . , · . , .. 

,, ; 

. ·,, HH6U llpH3Y8THllec1mx H ,U8KJIOHHUX. noJien., . , .. : ·~ . - ·. . . , . . . . . r •t , ,,, , 

'\. .• . ' . t ~ 

PacqeT Tpy6KH: C 3]16U:8HT8Ull pa1rno« )tJIH~l:l _38KJil'.lll8JICR D 

CJ16,nJilJil8U. BuCiHp8JI8Cb Ml1H8 3Jl8I.WHT8 c,; !l8KJIOHHUU ITOJl8ll Pl on-
, . , ., . . 

pa.ztOJIRJIOCI, HX KOJ!Hll8CTBO !.I_- i-13 · KOIICTPY!(TllllHUX COOC5paa:elJHI! .88- ' 

, .zt.ti'Banac1, ,l(Jlllll8i amfoeHT8 np~-AB8PHT8°JII,HOI'O ·yc~opamrn Lo:. _;. • •' 
.· 3;Tou onpe.zteJIHJIOCl> BPOMH ~poJieTa :acex M ane,eHTOll ',ti· · a 

OTKJIOll6Hll
0

6 . !JN , TpaeKTopnn aa f!OCJI8.ll!!IB( aneirnHTOM: .. OocJio··, . 

' ;~·OI'O B~l!;ll6~HJI
0

0CI, BpOMlI ' t J( ' 'He o6xo,nuuoe . .ztJIH C03Jt8H~ll .; 

·u~niJJI,ca, 1rnrop11ll ·all Bpaua riponeTa Bcex SJI~MOHTOB, Tpy6KH 

( :_-. t f : ) c~oLirieHcupyeT 0Ti<nciH~·1rne 
0

TPa~K~op1rn ~a BHXO,Zle , :, · '· 
, i • . . ' '· . 

Ha: Tpy6KH. noc]IO STOI'O llhl1UlCJIH.TI8CI, ,ll,Jll,rna KOMil8HCHPYll!ll6ro 8JI8- . : 

ua~na" :Li(··.' & : H8KJIOHHHM .rio1Ie11,<:1to~opun ~O;ASB
0

T liouneifc~py~· · 

no~JI~ '.OKO~H118HH~:i~c~e±~ l' k CHO~a pac'l~!r!i-.', ,::' 
, I , 

ll80TC!l~ Tp80KT0PH!l. DO BCa,£1 Tpy61te. ECJill OK88HB96TCR, tITO Il0!18-
_ ·:·.-'· ,· ~ :·- .: ~_-. - _: , ;- .. : - __ t, .. ). ',·,: • / " 

pa_llH8ll ', COCT811JlfIIO!l\8ll CKOpOCTll aa IlOCJIB.ztHHL!. 3JI8M6HTOJ.l 60JIJ,Dlf<. . 
.· ., ,.· . ~ \ ' ' ' ~ ., . ' ' ,. . .... 

38)t8HHOll :SBJillllHHhl, TO,. B 38BHCHMOCTH O'l: H_anpa:anamur_ll6K'l'Oi:·' . ' ' ' 

~ 1 

' 

CROJJOCTH 1 113M8HfI6TClI .ztJ!llll8 Jll8CTK8 ·c HBKJ!9HHl:U! no.neli. IlOC.ne.zt- ,! . 
c .. • ·- .. ' . ' -· . . . , " , . . . 1,-. l • 

. Hero 3JIBM6HT3 tpy6Klia ,, •. 
I·• 

-·~::,, 
' .! 
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Pacqe'f C8KUllOHHUX Tpy6oK [IO] • 110)1, ~OTOpm.rn noJJ,paayue-
' , ,,· , . , , I ; 

D8lOfCH nyxceitUllOH!IU6 ( C pa::rnmm cyu1,1a1rn )lJillll HBKJIOH!lblX 8ll6-

U8HTOB B ceKUIIHX -. CT , MHorocemuwmme (c OJJ,IlllBKOBHLIU cyu-

. HBMB 'AJIJ,'1B HBKJIOHHU~ ,3JIOM6HTOJJ ll ceK~Hf!X) - MCT H UHOrOC81Utll-. 
. ' . . 

OIIBhl8 Tpy6KH c Jionymitai.m MC'rJI; npoBo;:urncH cJie)Q{JODHILl o6pa30li. 
,' • ' ' • • •, T 

Ilpn Bbl~ope inntt ane:iettToB {pexaneMBTHO!.l ceKUlll! ochrna..:. 

'f8J[&Bll YCJIOBl!H: ·. Ha rpamrn,ax BTopo'ro :rneM8llT8 c, naKJIOHHUll ' 

noneu COCT8BJlflDutl!6 CltbpocTeilt HOpl.!81Il,Hh!8 OCl! Tpy61rn, JJ,OJlllHH 

<111:r:&. paBHhl 110 a6coJI10;aon Deimq1,rne, opJJ,11ttaT~ 'lacTnubl - TaKxe-' 

pamiu: IlOCJie TpeT:&ero 3JI8M8HT8 C ll8KJIOHH!il.l ITOJJ0ll nopll8.lt&H8fi 

, COCT8BJIHIO!ll8H CHopoc·r11 l! op;urnaTa. 48CTIHJ,U' JJ,OJIJICHbl 6UTJ, paimu 
; '' '·_ •• , J • ·• _: ' '._ ·• ·• .• ' : ' '• ; • ': • ; 

. ny.nn. · llJIH COCT8BJJ8lH1H nporpaMl!hl pactteTa ,6l,1Jll'l l!CilOJII,80B8Hbl 

:;;;::::, .~-;oirr.1to )tlla ycJioJrnH: paBencTBO no a6c'oili0Tfi'otlBeJil!l!HH8 cocTaB-
- " ,I. ~. I' . . '.,.'' 

JifUl!l\HX Cl<OPOCTe£1 t!8CT!H~bl, HOpM8JJLHUX, OCH Tpy6RHi Ha rpamtUBX 
., • ' . ' " • . ' ' ,·, .t 

H''iporo. aJieueu TB, .i.tirn ttero llSMeHHJiaci JJ,JIHHa yqacTRO c 11aKJIOH• . 
•✓ , l I 

llU:.J" Il0JI6M 8TOro 8JI6l46HT8j. OTCYTCTBHe HOpMOJII,HOil coc·r.aBJJHMlll\6H 
1 

_ 

. ORopobTH tIBCTHlJ,1:l nae.Re. npox_OJK,i'H)HHfl ~PBTI,8ro 8JI6U6HTO I tJTO 
1810?8 ){OCTHrBJIOC~ H3M6H81Hl811 y't:faCTK8 H8K.nOBHOrO llOJl,I Tp0TI,6..; 

. . . ~-
I'Ci, !)JIB ll8 H T8 • 

MnoroOBHUitOHH8fl Tpy6Ha MOlKeT· 6UT:& npe,llCT~BJIBll8 ua6opo1P 

Tp;,xa~eueH!Hbl~ ceKiiidrt' ;l(JIJl KOl!CJJ,('/;! mi KOTOPllX BCH 'npe.n.u~inaa ·, 
• • ) • ' ', •• I_ , ' 

qeJTD·Tpy6KH 6y'AeT flEJIHTioH yqac~KOM npe}UlapHTeJI:&Horo yc«ope-
- . . . . ' •, ·. ,I . 

JU!'!•· 

. ·• Cxew Tpy601n11 Tl)88KTOpmi 'll8CTIIIU MH Tpy6oit T3PJl (3r-r), 
' ' ' . ". ' .• • ... ,', .·1 .' • , : ·• • ,,. • ,' 

TaPJ{ 11 CT car-2,5) H LICT (ar-5-I) npHB8,ll8Hbl H8 puc •. 3~ 
·,, 

r ~[ •. ' 

. . . 

',, - 9 -

0l\6H1(8 JJ,onycKOB Ha B6JJHq1rny OonpOTHBJI8Hld4 .JJ,8JIHT6JIH uanpH

l!t8HllH B ane1.1e11Tax: c aaK.nOHHilM noirnu Tpy6oK MCT (8I'::-2,5 n 

sr-5-I) 6Irno c,lleJiaHa cne.AYIOninu Mpaaou •. HaueaaJiac:&· pacqeTHaH 

JJ,JIHHa O)(Horo H3 aneMeBTOB npH nocTOHHflOit 'AJIHH~ Bcex OCTBJll>HHX 

fl. Bhl'HlCJJRJioc1, oTKJioHeHHe. TpaeKTOpHH Ha Bliixo.ne es Tpyc51m. Kirn 
•. 

H CJI8JJ,OB8JIO O~H~OTJ, Ha116onee. 'llyBcTmlT6JII,BblMH. OK838JIHO:& nep:Jiml 
.. · _. ' ·,. '. . . 

H DT·opol1 ::ineueHTbl c: HOKJIOIIHI114H noJIF!llB, qTo YK83liB88T Ha Heo6-

XOJJ,HMOC'.l'I, . TinOTeJI.Luoro noJJ,dopa conpoTHBJieaen aa 3THX aneMea-
, ' \ ' ' ' <, 

-rax. 

3 ~ · TeXHOJIOrmI l'l3l'OTOBJ16IlHH :YCKO{}HBlllji!X Tp:y6oK 

. B ,l\l!CC8pTan111·111 OilHC8ll8 T8XllOJIOrl!H 1rrnroTOBJI8HHil YCKOpfllDDUIIX · 

Tpy601t c' npuuoirnirneu KJI8!01!\0ll IlOJIHB~HlmOyTHpaJIJ,H,ot! ~Jie~KI [i1] • 
' '. ·-,- ·--..-• ,- -·---:--.-

0 ' I . . 2 . . J . · · . l•J · 

· a T~'.vi=ri1.!Xi w 1K w 11\ \JI Ai 'f Al T~~H 
/·. 

~~ (\/ . ... ·.·,· -
:·- V ... · .. '-J··. 3r·-2 :s. ··•/J· 
' ·. TJP/1 , 1 . CT,, 
0 I ' 2-;,• 0 · I [N\l 

a -i!7[7)7'j1\ ·~! ,K, vX I V& \f' & .. w. I 
' .,.~···.··•.•····'·.·.·, I • • . , ,',_, .·.. ,._ . ,' 

L:> .... ·· ... ·,·• ..... 
0 

,., ' V I I f /1) v 'n r 

w~ l .. • . - : .. ·- . -... ,,.· .·~ ;;·.~. 
,~r-1 · ' · · ·- · ·. 
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IlOJIHBHHHJI6yTHJ)BJI1,ff8H nnea1c,a ("6yTBq10JII,) .ztOJLJ:HB ,COOTBeT

C1'BOB8TI, fOCT 9438-60 [r2J • Ilpe.ne.n npOIIIIOCTH fi118HKH Ha pac~ 

CTO~HH8 250 Kr/cw2 npH OTHOCHT8JII,HOII YMHIICHHH 160% •. A}lres1rn 

K CHJIHKBTHOMY cT'e~JIY - ae Meaee 80 Hr/c,l. B paCioTe Hcnom.so-
• • • ' I 

B8JI8CI, IT116HK8 l18p!U1 11E11 ToirnurnoJ:t O 1 35 Mlle Ilo.ztrOTOBIC8 llJ18HKH . . I \ .. i. 

R CK118HBa,mrn saKJIP'JtIBJiaci, B C1!8.ztYIOil\8M. Ilepec1maaaaa, na saBo.zte 

')(01'.Jil(HM COCT8BOM ITJl8HK8 npo1urn~JI8CI, B n'poTOIIHOJ:t D0,1{8 npH T8M

nepaType, 40-5o0c B T8'116HH6 ,5-7 MHIIYT ii OIIOJI8CICH~8Jl8CI, B .Z{HC-

T11JIJI8T8. 3a'TeM 'B trnCTOM Ciecmrnl>IIOM\ noweme1nm cym1rnacr, .n110e 

cyTOK npl'I KOMHBTHOfl T8MII8p8 TYPO• nocne 3'l'Oro 118 , Cil8UH8JII,llhlL! 
\ . ' ' 

m'ia1mow BhlpyCiaJIHCI, KO,JII,U8 ,7Ul8M8Tp011 220 X: }% . ,m. roTOllhlB · 

Ko.n,ua npH xpane~irn, BO H3c56l!!:Bml0 CKJI81f~8IIHH, nepOitJIO,lU,IBBJlHCI, 

JlllCTBMH rna.ztKoJ:t· CiyMarH HJIH KBJII>RH. 

B KBti8CTB6 IJaOJIHTOpOB npmrnHHJIHCI, IC011Llt8 H3 CHTBJIJIB Map-
• I ' ' • • ~ 

: - ( ., . ; t. 

K~ IY-23~ 030JiflTOphl IlO.ztB8pramrn1, OT6pa!CODKO 110 11onapam1em,-

HOCTJ., K"oToprrn .1tonycK8JI8CI, HB 6onee 0,05 UM. JlJIH oCiocnetJeHHH 

6c.nee Toq11oro paauopa T~JrnoJiornqecKHX coJC1.u1U HBOJillTqpu H3Me.-
,, . . ' 

pmrnc:& IIO IJ!:lCOT8 H p83,1\0JIRJHIC:& Ilo rpynnaM. Pa~~op ll_ K8lK.ztOtl 

rpynne 0TnnttaJ1cn OT coce.ztnnx, 11a O, I l.i1i1. OT06paam:10 NUI paCio- · 
~ . ' ', 

T~ ll3011HTOphl IlO.ztBOpranHCI, MOllKO B y1rr,Tp88BYKOBon B8BHO. 

S118KTpOJUj H8rOTOB]IHJIHCI, l13 CT311tl XI8H9T. Olin CiUJIH Tpex 

~k.ztOB: naKJIOHllhlO I npllMUO _c Tp_OM!l ~emn.m 11 IIPRMUO C OTBepCTHR-

1,{;: __ }tl18.118TpoM 33 M,M. :B Il8ICJIOllHHX 3110KTpo,nax JI'OJI H8K110H8 ItOH_T-

p&;-r:r.Horo .itncKa o TpOMH IJtOJIHMit K nJioc1toc•rn uap,YlllHero 1to;r1,ua 

' lr9KTp0](8 COCiJBJiflJl I20, .± 30 • UenTpUJit,l!OH~ 1W,W D . .ztllCKO cny

JmJIO • llJJH npono.na ny1ma. IlocJie, fl:lr'O'toBJIO!Jl!)l ;)J!Cl~~PO.Ltlai IIOCTy-

·, 

~ 
j 
t ,;! 

Ir 

l -

~ 

,,,, 

- II-
,( 

nanH B 9JIOKTpOllOJIHPOBKY,. 8 B8Te11, Ha· Cll01.lH8JU,}f0)( npHcnocod-

110HllH, Ha KOJII,{tQ 81IOKTpO.zt!) C ]J.BJX CTOPOH H8110CH1IHO:& OCOmtOII 

pHCKH Mil, CKJIOHBa1111~ H · -rpeyron1,ah!e KBHaBKH rJcy61rnoJ:t O ,3 u 
,nnn ~111tca1tHn .cnmntoBoro- y~JIOTHeHHH. MoilKa sneKTpO.ztOB. np9110.:.; 

.ztHJI8CI, 'T8JC lKO' lt8K, STO Ji0118JIOCI, C H3011HTOpa.1,rn • 
. I . . ·. . . '. 

JlmI HCltm)qOHIHl ~0_3MOlKHOCTH IlOIT8,ll8HHH napoB KJIOIOlltOil nnea-

KH BIIYTP:& ·B8KYY1!(ll0I'O o6'I>8M8 -.Tpy6KH Cilm npHMOHOH. CBHHitOBhllt" _ 

•- YllJIOTIHiTOJII, 1 ICOTOpllit npe,llCT8B11HJI COC>Ofl CBHHUOBYII iipOBOJIOKj'. 
. ,·r r 

.ztll8MO~pOM 0,6 MM. 

IIO)U'OTOBJI811JIUO H30JI!lTOpu, H 3JIOKTPO.zthl co6npaJIHCii l3 TOXHO..,. 

JIOrHtJOCKYFJ cem:urn HO npjlUIBHOK npecco • Ilpeco HBJIH11CH O,ltHOBpe- . 

14011HO np1wnoco6JI8JIU8M ,Z{JIH ·UOll'rpol!ltH H80JIHTOPOB H 9118KTPOltOB. · 
• • •' . ,1 ,, 

UeHTpOBit8 MX OCYl!\OCTBJIHJI8CI, no iiapylKHOMY ].tH8MeTpy. Ilapaime.u:r,-
1 ' ,,· • 

llOCTI, TOPJ.tOD CICJIOHBBe'."1'°' C61CUH£1. o6ecnetIHB~Jia'c:& llJl~HJtepo11, no-

JIOllt8HH8 KQTOporo q11rncnpo11aJIOCI, GITB!lraMH npocca • CoCipaHHBR 
. ' ~ . . 

C81tl.(HH IJOM8ll!8Jl8CI, B 8DTOICJI8B, r.ne. 0118 · aarpeB8JI8Cl, B_08.ztYXOM, 

< llHPKYJIH{tHll ICOTOporo tJopea K8110pHqiep ocyll{eOTBJIH3I8C!, B_8HTHJIH- · 

TOpOM. 

B TOIIO_J!H8 7 1IOCOD TOW18paTyp_a paBHOll8pHO IlO,lllU11181180I, }.tO 

I50°c, 6 ttacoB no.zt.ne pi1rnna11acii Ha. BTOM ypoB11e g: 3 qaca cuJJJta- . 
, : " ,· f ~~ - ( 

Jiac1, .no roo0c; 8 8BT8M I0-12 tI8COB C81C~HH OCThlB8~8 npH OTK.n»-

ll8HHOM OBTOKJIBBO. 
' , , I 

CitJJ8811Hb10 cem.(Irn HCill,ITllB8JIHCI, 88 . B8KyyMHOli CT8H}.t0 Ha 

oTCY'l'CTBne · Tetie!f ·c noMcilltbX> Tet1e1101taTeJIJI IlTB-7. 

-

)"' 
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4. 81tcnep:11MeHT8JibI1Ue :11ccne,AoBa1rnH 

Ha yc1t0pwroJI8 ar-2, 5 c5~JIH IJCilUT8llll ,ycitopHDII\H~ Tpy61rn: 

0 :aneMOHT8MJ1 paBHOll _ WJHHI1 {T8P.ll), . TPH BH.1{8 COltl_\HOHHl:iX (CT, 

MC'r,: MCTJI) H o npm.rnMH THTaaoB1:arn sJ1eKTpoJ{a1rn (T'f8). ,Ha· 
' • I - ,, 

yoKOpl'ITOJIO ar-5-I HCnl,IT!lD8Jl8CI, MHOrOCOIU.(HOIIH8H Tpy6Ka. B TpyCi-

KOJ!/McT H MCTJI c5l1JI npHMOIIOH CBHHI_\OB~ft ynJIOTHH~eJII,. MoliHO' c•rn-
1·, J • 

. · TBTi, 'CITO BpeMa .nepBl'ltlH0'1 OTK8'11KH Tpyeimr nocne ee }13rOTOBJIO-

:HHfi, xap8KTepH3YOT K8'118CTBO TOX!lOJIOrlnt C Toq101 apem,rn opral!H'."" 

qe'JiHX a_arpH3HOHHll B TpyelK~ • BpeMn Il;~BHtll!Oil OT~811ltil ~py60K 

HBl'OTOBJienmu c5ea CBHHI.\OBoro ynJioTHHTOJIR mBa, .liO .llBBJ!eHHH 

4-3.'~o~ Top 'cocTaBHJio B c~e.n11e1.~ 20 'llacc>B, · a B TpyCixax co 
, : OBH~:~OJHrn ymioTHHTOJIOM - T,8K~lt l!t8 ~aeyyM 6un nonyTieH 11epea · 

·I-2 ;~~ca •. tfaop~O~I, OTKa~Kff Tpy61rn yOIWpRTOJIH SI'-5.;..I no :a'o.110~ 
'. . ' '." - . . . ' ~- '' ' _.,, . 

po;n.:/, !{OK 'nmt838JIH-. HSMepemrn COCTOBHJI8 ""'IIO n/caK Ha noro11-
. . . . \ 

HH£t MOTP•· 
. -~- . , 

· IlpH npODO)lemrn TPBRllPOBitH Tpy6oK Ha YCKOPHTeJie sr-2,5 . ,._ ,,_, . - . ' . ' 

·11a,;•8!l H8'AOCT6TOqaoit 8J'f8ItTpH1IeCitOl\ npotIHOCTH KOJIQHHN re11epa•r6-, 
,. : : / ' ' ' 

pa u·aiccm.iam,m1it npe,no11 no ttanpHlKOHHIO noc.1ie nepBl1X ucn~TBHHil, ' 
I ' - ' ' ~•' • • \ • 

npJt KOTopux (5UJIO nonyqeuo nanp.Rlltemrn 2, ?5 MB, CJHJI orpam1tteH .. 
. · . ' ' ' ' ' ' ' ~ 

2~; MB. Pesym,TaT11 Tpem1p0Bo1c crne.1.to1m: B Taeinney L :rpcunpoB-
• l • ' ' • -

K8 llpOBO,nIUI8C:& Jtalt llOCBitUHOllllO, T8JC l1 BC8il Tpy(51rn. 

-·,· 

:~ 

- 13 -

TaCi1rnya I 

./ 

7 BepXHH;-----rH11;~flf{~-7Bcn ·Tpy6Ka-rB~-tp:,Ou; 
Tl1n j · ce1<1.1.1rn i cemurn .. · 16aa ny4Ka i c- ny•mou 

Tpy6Ku. i ( •iBl i •[MBl .i ["BJ i[ IJ.B' _1·, · .! . tIO~-J i · · ~acj .j .· q!frc I irnajt1_ac J' 

mPn '7 ~f · .· 1 ½f-./ ,~TT3~~~T 
. . CT I .. ..:.li.L .·. ~ '" 

26. 
2,5· 

3!/II 24 

TT3 ·.. .I _L.2.:.. 
. I? 

_Ll_· 
I6 . 

, · 
YCTJI 

Ll.CT, 

2,65 

....:.L 
0,5 · 

-~· 

.·, I. _50/S'f 

. 2 
30+!00/2,5 

2 
54/13 ·---·-·------------ . ·-' - . -

' . ' ,\ •• f,. .•· ' ' ' ' 

. T8Kl1M oc5paaou Tp6Hl1_PODK8 Tpy6oK I K8K H B8KYYMHU8 HOill:l'l'S-

H~H, r~OK838JIH OYIJlOCTBOHHYlO -~8Bl1Cll!JO~TI, BP8M6HH rpeH~pOBlUI .Of 

opraH~ll!OOKHX aarpR3!18HHl1 .Tpyc51rn, CBP.38!111!-lX C. JIPOI.\OCCOU irnro

'l'OBJIBHUfI Tpy6oK. · IlpH paBHNX ycnoBHax 11aroroB.neum1 Tpyc5KH CT, ; -· ; ,, . . ' . ' . ' 

TSP,'\' 11 TTS HMOIOT p83JIH1lB08 .BpOUH: TpeHHJ)OB!UI C 'nytrnou, ll+O yR!l--
... ... ' ' . . , ., . . ' ... 

81iB88T .118 6onea 3~KTHllllOe YJI8BJIHDBHHe llTOJ)HllllhlX 'll8C'£!,!I_\ lf 

Tpyc5KBX C H8KJIOHHbllUI llOJ!f!LIH, H, ococ5emio; B. ceKI_\HOHHOl!_. Yo;s- ~ 
. . . ' . ,· ., ' ·,, ,, \, 

IIOBK8 JIOBymeK 8H8Tl14T8JII,HO C~KP81ll8CT Bp8MH. Tp8H~p9;a1tH'.';Tpydm4 .c ' 

tlOHH!lU nyqKOM;. ,.. 
03Mepemie peHTr8HOBCI\OrO 03JIYTl8HH.fl ycKOPH19P.l~;t o:rpyO'oK no-

'\ 
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•, 

3B0JHi61', llO-neplll:lX,. cfonee p paBUJII,110 BU6pau 38li\11TY BµCoKOBOJILT-
' . , . . \ . ._\ , . , 

aoro 38118, ,, H 130-llTOpux, B ltaKOt!-TO uepe xapaKT8plt30BclTh yJiaB-; 
. . ' , . . " -· 

'/ ,· - , ' 

JUl1l8~H8 BTOpllllH!:lX ll3C'l!U1Ul YCKOpfllOll(el! Tpy6Ke ~ l.iOU(llOC)L ){031:l -". 
. "/ ' . . , , I I 

. mrnyqeHHH OT yc1top11TeJIH sr...:2,5 c Tpy61caLrn .11'8, MCT, MCTJI: 11 •. 

Tpy61rn saBo;llc1mro nar•oTOBJiemrn u31.1epHJ1ac1 np11 JJanpmie1iim Ha -

EOH;llyRTOpe. 2 Mll. Pesym,T8'.J.'.bl 1131.rnpemtU CBe;L{em[JJ 1a6JI1Hcy ~:. 

Ta6mn\a· 2~ :: . ' 

---------- ·-,,-:-----------T-----. r-- .. · --r- , ---
' , j 38BO)tC!Wff . j . .• j . i . j ·. . ·. 

i c llH8MeTpou·, j TT8 , j MCT :_ j .MCT~.; 
. . . . . ! H8il8Jl I20 MU .! 1 • •.. 1. , , -------...----------r---, -'_,:.._ __ -'-~---- ·-

Bea ny1ma 
[1mp/ce1t] 

.. c· nyllKOU 

. r. llitp/ceR] · 
, J.!Ka . 

20 

9;) 

50 

0,08 

300' . 
20 

I 

0 08 ,, ' . 
,/ 

~-
20 :· 

' . 0 ',, 

'\ 

2;64: .'' 
80 · .·: . ;. 

---------J..----------t -- ' - ~ ,.._ 
.. : ·~r·, 

IlpliBe.zt8HHU8 peaym,TaThl y6elI;i:t8IOT, lITO Tpy6Kl1 9 -H8KJIOHHIU!lt ,. 
. . ' ' . . . ~-: . ' ~ . '~ ' . 

IIOJIHMH: fiB11HIOTOll Mettee 11HTeHCl1BHb!Ml1 l1CTOlIHl1K81JH, peHTreHOBCKOrO 

Itl8JIY1t8,Hllf1 •. 

. 'Cna~Tpu pellTre110BcKoro Hanyt1eHJ.1H na1tepf!JH1CI> cu11ttT1rniriiuH/ · 

', \ 

.-

O_HHblll . t --oneKTpO~~,Tp~M. )l~T~KTOpOM cny'.1mJI ~?H?_~an~:N,{'J.(Tt) . 
H8MOp!t6UU!t riOTOK 2an;in1ettHff ·iwmi1,.rnponaJICH OTD8pCTJ.18M ,llll8Ue ~p~H · .... 

8 MM H .lUIHH~~ sd UM: ,lleT~KTOJ) c KQJI]ll!M8TOpOM yc~a~aiimrnancR· ;> '• 
CMOT~O~oro' ORHa Cll8pJlKH 6aK8 ripOTl1D Bep~Hero .K.oacia Tpyc:5KI! t . . 

• ~ ' ' . ' • ' • ( • " '> 

· ·. Ha pHc.: 4. naoCipaiceHH cneltTpH HaJiyttem1R _aano,llcKot! Tpy6KH 
;- • •. I '"' 

c npamum KOf!Hllec1ni1.1n aneKTPO.ll8MH c ;i:tH.aMeTpoM 9T~epcT11R I20 MM 
' ,,. . - ' .. \' 

i . 

... : . 
: ~ ; } 

\' 

f 

',1,: 

,. IS . ...: 

m TpyCiKH TT8 npu nanpn:i:cmrnx Ha KOH.itfI-:Tope OT 0,5 ,llO 2,5 lb. 
I.· 

3BJlBTHOO CHllll(8HliO iKeq'KOCT;t;ll UHTenCWiillOCTH 118 TpyChto, 

TTa npH 2 Mn' no-~11i11r.ro1,1y' MOli:HO 06'.bHCiillTI, YM6Hl,W0HllOH ceqe-. . . . 
. HPll'I. ycrKopmomero 1caHaJia, tITo 36 TPYAHHJIO npoxo:K,lleHHe nopzqsux , · -

tl8CTH·u. Bepx1rnil, npe,n;e.n '::meprril\ (;JOTOliOB HO ,llOCTilraeT K8KCH-· 

waJil>B,o noaMoii:noro,. ~To y1caa1:1nao'l' Ha MalfYD EepoHTH?CTl> ,npona

. re BTOpl1lIHhlMll 1rnCT11ItEiim Beet!, Tpycilm. ~allCe B .CJIY'l88 npmtHX 

axeKTP~.ztoB. 'Ila pHc. 5 r.ao6palKe~1,1 cnekTpN 1rnnytte,a1dt OT 'fpydott 

MCT R MCTJI npn uanpllll!olnrn Ha ttou;nyitTope 2 M:a. 
----· 

.... .,...,,; - ' ' 

1(-~J. 

1 
· ,oo[JI 

'~ 

;-~;=~L:~~T~ _1 I' 

-,- ,· I·, -l. I . I ., , . , 

=j~]~~ ~. • ! 

. ''· ·---- t '__J_---f-"---f---i 

i ! 

:o,/ ' 0.f f!,2 · ·. O,} :_ 0,4, Q5,. . 0,6 . ;,7,, '0,4 0,9 , 1,0 £ [M36) 

Pl1C • · 1 •• 

,. 
•. 

I 

~ 

·, 

\._ 
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0TH0l!l8HHe HUTeBCIIBHOCT8$t CllOT8· TT3, L!CT l'l, l.!CTJI npl'I.H8-
.,-✓ $ • ' 

npmiomm 118 K0H)IYltT0pe JCK0PHT8JIH 

CTB8HH0 ~100:320:I. 
. ' ' 

2 MB COCT8BJIH8T C00TBBT-

,. 
/ 

nonyti8HH!i8 pasym.T8Tii YK83IW8llT 118 npe1rnym.ecTB8 Tpy6015, 

c naKJioHmnrn nonni.rn.n~pe.zt _061:illttm.m. ,1a 11ccne7-l0Battnux Tpy6~K 

npo~no11TeHHO cne,zzye-r ouaTI, ceKunoanliu. JloBYlllKH cymecTBeano. ' ' . .·. . ' -

yDe.'nmmav-r ajxpeKTHBHOC TI, Y~8BJIHB8HHfl BTOPHllBllX ll8CTHU D Tpy6-

K8X C 118ItJI.OHHfHUJ IlOJIH!H2 • 

'[_;_ r XQ~~:ik HICO J 

fl-'' 

:· . L.. 

T/1.. r~: .::=~·:: :_ }----------~ ------
.,, t ... ~- ,.,. ____ --~-j .~._, ___ _ 

~ ·J-:"-~-·cc . --1- -~='-=~-=-=r::~,=~: __ 
I' i i ___ 'I 

0,3, 0,4 

.Pnc. 5.: 

0,5 

', •1 

. 0,6 

Ermn 

., 

✓ • 

\ 
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3AKJIXJ'!EH~E 

011emw . .:hf{poi!T11BnocTn ynanJJHBa11nrr llTopnllttu:c sa~JHID:irnur 

qocT111t B Tpy61rnx c na1CJJ0H111.-urn nomum noirnaana, ll'l'O aun•rn10JI1,-,, 

uoe ;to~~qecTBo qacTHU 1.10EeT ripo~oTan · D coca]-lm1a aneueiim u 
' ' ' 

IlP!l06peTflT1> 0TllOCHTBJII,!10 60,ru,ruy~r 3Hepr1rn. ]lJm no1mmomrn BW-

(!)8KTHBHOCTH yJI:Bn~:iiam\H npa.zvro.JKouo uoc:1toJI1,1m cno~ooon~Hpe.it- · 
·. ' ' : ; ' 
D0llTH'.L'eJil,II0!l C T0IIKH ape mm YJI8Bm!Il8Hlif! llT0puqmu ~8CTIH\, • Hll-

J!flt)TCH Ko11cTpym-1H11 c Ha11ue111,nnni' Hon1111acTBOL1 s1rnuo11;roii, a us 
'paCCMOTPOH!ll:iX KOHCTpyKu11n i1p0)U]01U-8!1110 CJI8,lly8'? 0T,ll,8TL cemu1-

" f •, ' I·- " ' . 

Oll!ll:H4 Tpy6!<aM. · , 
, ' . . , I 

CocTaDJiauu nporpau.:u c BHC5opoll onTlllJDJJ:bHoro Bap1rnnTa .Aml 

pacqew ~pyOoK ~ 3]!8MOHT8MH pallHOlt )UHlllH n COKU"10Hm1x, a TBU.:. . ' . 

xe C ,yqaiou JIOllymei BTOpH4HlIX 38pfllt~Hllh!X' ll8CTl1~. C,1J.onoaa Ol\O!l-, 
I ~- • ,, ' : , , .' 

!ta ,11onycKOB, npH llble50p6 :il811HqHHH conpoT!t!B.'IOHHll, 3JIOW0IIT0.B Tpy6o,, 
. " . . -~ .:· '\ ', 

l!CT {3I':-2,5 H sr-5:-I) Ha ocuone pactJ0T0ll ,BU6p8Hll. ltOHC:TpyK~HH 

IlflTH ipy6oK c HOK.ilOHHblMH IlOJlflMH T3PJl, CT, !.!CT H MC'.I'JI ,ll;Jlfl ye-, 
. . ' . ·, ' . . ' .. - : '_ ·, ~ ' . ~ 

'KOPll'l'01IH sr-:-2,5 ,ff MCT ;zvrn·3I'-5_,.;.I. - ; · 
• , • I 

l1SJI0ll8113 TOXHOJIOI'HH f!SrOT0BJI0Hl-Hl YCKOpfliJ!llHX 'Tpy601t. ()co-

. 6e1i11ocTmrn • uonolt TexaonorHH HBJIROT~ft np~1.rn-~0HH8 tttnlTPOBRH 

'3Jl8KTp0,110B. no. HX Hapy:a:ueuy .ztHaMOTpy,' no~~~irnH.n'c5y;Hp8Jil,110'4 
. . . . , ~ . . . ,' . , ' ."' : . '.. . ' - . ' ~ ·. ; . ' 

1hre KJuie« · nneHKii, · CBHHUOBoro ynnoTmiTeJrn mna H. n,nyincopa,: ooac:ne;.. 
' ' . . ' ' ., . , . . . . . ' 

"tiHDalimerq napaJIJI8Jil>HOCT:b ipJI8HrteB CitJieliSaewX: 08KHl1h. 
' • ,,, i .. ·' ··. . . . ' ,· 

SKqnep1nrnHT8JI:bHl:l8 HCCJI0,l\Oll~HHl1 fi0Kll88JIH, '.lTO itp.11ue11am,-e ' 

CBHHl(OBoro. yrr110Ttti!T8JUI CHH~aeT opra1rn1Iec101a aarpirn~ouma Tr, ;5-

KH, n~i; iial'oT~B~e111111i1 
tITo np~HBnHeTca· B co1tpa!1(eH.'2M' Bpei1e11n nep-

()-~1 
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~HUIOtl OfRS'l:KII i !p8B!4P0BKH Tpy6oK. Cp8BH8HH6 peaym.TBTOB 

. -~mft~HDb JUl~T ripeA11oqTOHl-!O C8Kl{HOffll!lH -rpy6KaY. IlepcnOKTBBH!l~ 

S!lI.~e,ca UPHW8Q6HH6 JIOBymeK BtOpHqH!lX aapa~eHH!lX qaCTHU. 

. OnSHP. p~!fTI'~HOB~Koro l'l~JIY,effl!IH ae H0lf:6T ,naTI> uenocpe.ztci,

Baauo!!' ftij~plaliJl.tl'I~; 06 8H8pl'HH BTOpHqHl:IX 8lI~KTpOHOB I HO X8p8K-. 

... Hpaayai Kaqac<rBa · Tpy61ua.· Bo Bcex cpnoc'?a:aJieHHHX o6uqmu tpy

•-. ~ dolt C ipy6K8UH. C, HBKJIOHHhlMlf nomun(. • 1;~CJI8,ltHl:!8 06JI8,lt8JIH HBHHY 

llp8iUiY!li8CTBOJl. 

. fiOHIIHBU18fI~fl ~8).tSBU0 pa6oTH [n] "ell{e paa y60l!;l\887 B ope11-

. !-."j"~30'?B8X yottopHll!JtWC TpyOoK C ll8KJIOBH!HUI OOJIHl,lll. 
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