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1. BB El1 EHI1E 

B noc ne~H e e Bp e MR W~ PO Koe pacnpoc T pa H c H~ e nonY 4 a~ 1 n p o

Bon04H~e C4eT4~K~ C np o~~n~ po Ba HH ~M nna c T H Ko B~M Ku p n y c o M ' 1 

pa 6oT a loU\~e B c a MoracRU\e McR CT p HMe p HOM Icre/ P(!tK HM. I. ' /a n~ -
1 e p a Typ e OHH non y4HnH Ha 3B a HHe "C T p~MepHbI C TPYDKI1"I , Ki. lTO 

~OM 3 T HX T p y 60K cnYlIlH T Bbl COKOOMHoe rpa l1l~!TO BOC II U KPhITlW . H a 

He c e HHo e Ha HX BH y T p eHHlO1O n o a e p x Ho c T b ; CD CM CI1rt-t;JJ1Cl o c y ure c r « 

BTlRe T CR e MKOCT HblM cnocotio» l l e pe3 3ncKTPOA bI , P llCn On OtKeH Hbl e 

Ha BH CWHeA nO Bep X HOC TI1 T p y 6 0 K K ~OC T OH H I T a~M rr 
/ I 1 

T p y 6 0 K OT HO CR T C R 1/ B0 3 MOtKHOCT b I1C nOTl 

3TleK T po~~ Tl106 0 A KOH~ H r ypa ~ 11 11 11 p a c n o n ll r a T b MX C o6el1x CTO

POH ~CTe f( TOpa , 2/ Tex Hono r~ 4 HoC T b n p o u a u o n r; r Ad H n p l l f.1C He 

Hl1e A Cw eSblX Ma T e p I·ta n OB. 3 / H C n OJlb 3 0 lhlIHW I I PI IMl'plfUn) p CilH1I1a, 

KOT OP blll ~ae T (iOfl bWY I0 BeIlH 4 11 Hy CI,t rl1 .1Jl,J I I L.T,-tUI1J1l11I1D YlH p a fio r y 

~ eTCt<T o pa . 3 TH ~O C TOI1HCT B a 0 6 y c m JBI1J1l1 IlfJ1'I11' Hl ' I 1I1L r, r p HI18 p Hbi X 

Tpy60K B T e X 3 K Cn epl11'l e lH a x , r n e Tpc 5 y ( Tl.. R 04l ll l, Go rrsuro e KO

nH4eCTBO ~eTe KT opOB , B T a K~ X . KuK , Il rJl l j.J I ' M1· P , H<c. n e p l11',e H T 

n o n m 1C KY pac n a~a npor oua .':V UJ I1PO I(O fiY/1Y I IIl ilOfl b 3 0 B a T b CR 

CT p l lMepHbl e T Py6 KI1 11 B rOTOBR I I\ ~I XC n :mClll' IHII1" I I I . ,X Ha Y CKOPH

r e n e LEP : OHH C T ClHy T OC li O B Hbl ~' lleTO lnOp()~1 AflH (jQl1 b WI IHC T Ba 

a APOHHbl X KanO p l1~IG T PO B , co~e pHla U\ I1X KUI(/I I,Jll /lU I I! ' C I{ On t> KH X CO-
TeH T~CR4 a H O~H~X n pO Bon OK 

liacTO rl Ula R p a fio r a BbInOTllH:Ha 13 P i IMI( <.J )l COIPY l li l~14eC T B a n o 

C0 3J:j ilHHIO a~pO H H oro l<a llOp l1MIoT Ihl yc 1..11 flHII<lf Ill, U 'I II . OHa CDC T OIl 

n a B 11 3 Me p e HHI1 OCHOBH U X XilPil ltTl pilC I I1K 11 0 IH(.Jlt.'lIOB <1 HI'1l1 Cl1rHa 
noa B CT p l-1 Mep HblX r py fix a x P<13fll1111l01' t I<OIlI rpYIHFtl l 

2 . On l1CA HI1E Y CT A HOBI W 

I1Cn0l1 b 3 0 B q J1l1Cb cTp~ Me p H ble TpyOI<I1 . COl 1l'P lll d l!II1' Ib LHtOllHLIX 

npoaorio « .' 1-'. .a~a MeT p n p o a o rr o « - ' 00 MI<I'I , MoJ II ' p ~WJ I - hl'P I1J1J1 11e

Ba R Gp OH3a. n p OBOIlOKI1 p a 3 Me l!l e t i bl EI CL'pl',QllIle Rlil', K l IHlyrpl'HH "' 

MI1 pa 3 Mepa HH 9x9 MI'l 2 , lIa PI IC . 1 CXeMa Tl1l lHO IlOK d 3 .1HI.I 11 >< IHl II C T

PY
K

4 HR 11 p ac n OIlOllle Hl1e BH eW HI1X 3IleK Tp0/10U ,Qn n ~1CC lll'IIOB,) IHI 

HaBell e HH ~x Cl1rHaIlOB. B HY T P GHHl1e n OBe p X HOCT I1 npO$I1IlA 11/ 
K PbIW K ~ t 121 n o /( pawe liu BO ¢l p a c l<a T I1 Bbl COK OOMHOH r pu rfl ~lT O BOH 

p ac x o a , Xa p at<T epHoe n OB e p XHO C THo e CO npOTl1Blle HI1l: npOljll1 f1R 

::: 50 KO M Ha KB a~paT , I< PbIWK ~l - ~ 200 KO"M u a KBa,qp a T I I 'I _ Bneui 
Hl1e 3Tle KTpO~ bl I1Me l()T p a3Mepbl 2 , 7x2 , 7 CM -, OH I1 Bblpe 3 aHbl H< 

BHYTpeHHeM CTopOH e ~BYCTopO H Hero <Po n b r l1PO BaH Horo cre Kn OTe K -

P H C . I . CXeH a Tli LIJIOG H 3 06p alK e llH e 

c r p a n e p u o a T p y 6KH C CHCT GMOl1 

B u e nnra x :'Jn e K T p O,D.OB ; I - n p oenru, , 

2 - K p bDJIK a , 3 - a HOA H a H npouo-: 

rrox a , 4 - KOllTeflll e p , 5 - IlH eWHuii 

3IleK T p OA, 6 - Kon IlHMaTOp. 

CTon~ Ta . 3KpaH~ po B Ka T p y 6 K l1 o cyu\e CT Bn R e T CR aa3el~e H l1eM Ha p y lll 

HOH CT OPOHbl CT e K1l0T e KCT OTlH T a 11 MeT anml a l1p OB a HHo H CT Op OHbl naa

ca a a , n OK pblBalOll\erO BCIO nOBe p X HOCT b Tpy 6 KI1 B I1e 3 Tle K T p OAo a . H a 

npRHleHl1e n l1T ilHI1R n OAa e T CR H a a Ho A Hy lO n p o Bo n o Ky , K a T OA 3 a 3 eM 

nReT CR . 

3 1le KTpOHl1 K a C 4 I1 T~ B a H I1 R I1 H$opMa~I1H C BHeWHI1X 3neK T pO~O B
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Onl1 CaHa B paGo T e , H a MepeHI1R Bbln On Hnfl l1C b B Tl~ H I1 IO C MI1KPO-3 BM
 

Ha c r e une AIlR MeTOA~4 eCKHX H C CTle~OBaH l1 i;; H<l 6aa e ABK-I/5/ . A flH 


TenbHOCTb c Tp0 6-I1Mn y n b c a ~n R aanl1 C ~ Cl1r Ha llOB OT B HeWH~X 3 n eK T po


IlOB H AIlR on peAeneH~R 3$~e KT I1 B H OCTI1 COCTaBnRn a 120 HC .
 

B ~l a Me peH ~I R X I1c n on b 30B a n l1C b : f3 -I1 CT0 4 HH K !JOgr , 5 5 F e C 3 He p 

r l1e i1 p e HTreHOB C t<HX <PO TOHO B 5 , 9 K3B J.1 pe HT r e HOBCK I1i1 11 3 1lY 4 aT e n b 

C 3Hep rl1 CH $ OT OHO B - 8 K3 B /K- Ce pI1 R B Me ,Ql1/ . r a 3 0 BaR CMeC b 

COC T ORna ~ 3 a p r OHa 11 11 3 0 6 Y T a Ha B COOTHOWeH l111 1: 2 . 

3. OCH0 13 HbIE PE3ynbTATbi 

HCCnG~OBan~C b CT p l1Me p Hble T Py 6 K I1 llBY X KOH C T PY K ~ I1i1 : 06~ 4 H OA 

C npOBO~R U\e i1 K Pbl WKOA I CM . PI1C . 1I 11 6ea He e - T aK Ha 3 blBa et1~e 
/ 6 1 6 e 3 3ne K T p o llHble " C Tpl1Me p Hble T Py6KI1 / B n OCIle llHGM cny -ra e x p uur 


Ka 12/ n OMGU\anaC b MelKAY ~ HOM npO¢ll1fl fl /11 11 KOHT ei1 He poM 14/.
 
6 blnl1 113Mepe H~ cneAY~~ l1e x a p a K T e p l1CT I1KI1 : 3 a BI1Cl1MOCT b aMnfl l1 T Y ll~
 

TO KO Bo r o c~rHalla , 3 a pRAa B I1Mn Yfl b CC, 3¢l¢e t< T I1 B H OC T ~ 11 0AI1H04HO


ro C4eTa OT Ha n pR *e H ~R n I1T a HHR ; Bnl1 fl Hl1e n ep BI14HOH I10 H~3 a~ 11 11
 

H<l Befl~ 4~I HY a apa n a B I1Mnyn b c e; Bpe MC Ha 3a p RA Kl1 11 pa 3 pR ,q K ~1 1130 


Ill1pOBaHHoA n OBe p X HOCT I1 B 6e33neK TpO~ HOH TPy 6 Ke ; Ton O r p a $ I1R
 

Ha Be A e HtibiX c~ r HanOB Ha CI1CT e Me BHeWHI1X 31leKT p OA o B I p~ c .1 / ,
 

nOMeU\eHHblX cBepxy 11 C Hl13 Y KOH T e A He p a AnR T pyGOK o6e l1x KOHCT 


PYKLjI1i1 .
 

B ~enOM, 11 3 Me peHI1R xapaKTepl1C TI1K Cr C-pelll l1Ma nOKa3 a n l1 ero 

KaHOH~4eCKI1i1 xapaKTep, OGU\I1H AIlR n p OBOl10 4HblX K a Me p / 21 11 CT p l1
/ 7 / 

MepHblX TpyGOK • TaK , Hanpl1Mep . n p~ HccnellOBaHl111 BTlI1R HI1R 

nepBI14HOA 110H113a~1111 OT I1CT04 HI1KOB 90sr 11 5!\Fe 6b1IlO n ony u e a o , 

4TO B npo nop~110HaJ1bHOA oGn aCTI1 a a B~C I1MOCTb aapRAa B I1Mnynbce 

OT HanpRIKeHI1R n l1T a HI1R AIlR 9 0Sr CABI1 HyTa Ha - 300 B B CTOpOHy 
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6~n bWHX HanpRme HHH , a B CTpHMepHOH 06n aC TH BenH4 HHa CHr Ha n a P MC . 2 . CIi e K T p bI Cl1 rHaJIOB , H aB e ,I:\eH
He 3 aB HCHT OT nepBH4 HOH HOHHaaUHH . I MX Ha CH C TeMe B H e illHH X 3 neK T p o 

Iln a r o B e pe rw c r 0.qHH0 4 Hor o C4 e Ta COCTa BHn o - 4 0 0 n pH n o po r AOB . 
a UHH 1 0 0 MKA . l .q m~ ca r ua ne C a Ho .qHbiX npoaono x/ H nl10 THOCH1 no 

TOKa ~ - 4 ac THU - 10 3 CM- 2C - 1 ; 3 $ $ eK THBHoCTb Ha nl1a TO COCTa BHl1a ~ R t,. . ..94%. "' 
npH n e p e x o .qe OT 06 ~ 4 H OH KO HCTPYK4HH Tpy 6 0 K K 6ea 3 11eKTpo .qHOH 

Ha 6 n lOAa e Tc R CABHr C4e THbiX x a pa KTe pHCTHK, Ha MepeHHblX B npemHHX 
yc no aaa x , ua - 3 5 0 B B CTo p OHy 6 0 11 bWH X HanpR meH H~1 ; 3 TO npe au 
wa e T c .qBHr , Ha611lOAa BWHHcR B pa 6 0 Te / 6 / . C.qBHr xapa KTe pHCTHK B~ 3
Ba H YMe HbweHH eM 3 n eK Tp H4eCKo A e MKoCTH a HOAHo A n pOBOl1OKH no OT
HoweHHIO K Ka To AY Ge a3n eKTpOAHOH Tpy6KH Ha - aa n pHcyTc TBHR n Ol1O
mHTe nbHoro 3apRAa HOHOB, oceB WHX Ha Hen pOBOAR~eA n OBepXHOCTH . 

AnR Ge a 3 11eKTpOAHQl1 CTpHMe pHoA T py 6K H Gblm1 Ha Mepe Hbl a pe sie a a 
a a pR.qKH H pa 3 p RAKH H3011H pOBa HHoA nOBe p XHOCTH. ~a Mepe HHe COCTOR
110 B CHRTHH Bp e MeHHoA aa BHCI1 MOCTH 3$tI>eKTH BHo c n 1 Tpy6 KH K {3- 4 a c
THuaM n p H tl>HKc Hpo Ba HHOM HanpRme HHH nHTa HI1 R . Ha n pRme HHe B ~6H p a

n OCb B Ha H6 0 n e e 'lYB CT B~TenbHOH 06113CTH, r .qe 3t1>$eKTH BHo CTb - 5 0%. 
0611Y4a l1CR Y'l a CTOK Tpy6KH 4x 4 CM2 , nn OTHOCTb nOTOKa ~- 'l a c TH 4 
113MeHRl1a Cb B n pen e n a x - / 0 , H·7/ · jQ 3CM- 2c - l . 6bll10 no n y -reao , B CO
r n a Cl111 pa60ToA / 6 < 4TO BpeM R aa pR.qKH n p e He 6 p e mHMo Man o , H B Ha 
we M cny ua e He npe a snaa er He CKo n b KHX ceKyHA naxe A1lR c a Mo a:1 Mal10H 
l1J10T HOCTH nOTOKa . AnR H3Me pe HHR Bp e MeHH p a a pRl1l< H Ha n pRmeHHe 
Ha Tpy 6 Ke nOAHI1 Ma n OCb AO Be Jli'l4 HHbl, npH KOTOPOH 110C THran a Cb no n 
HaR 3 t1>tI>e KTHBHOCT b , aaTeM OHO nOHHmanOCb 110 AOCTHIKeHHR Tpy6 KOH 
3$$eKTHBHOCTH - 5 0%. 3Ta HOBa R 3 $ !lJeKTI1B HOCTb oxeauuan ac s Me Hbwe 
Ha'l a n bHoA In pH Aa HHOM Ha n pRIK e HI1 H/ Ha - a a n pHcyTcTBHR Ha He n p o 
BOI1R ~ e H nOBe pXHOCTH Ha 6blT0 4 Ho r o aapR.qa nonOIKHT e n bHblX HOHOB . 
n o Mepe p a cca CblBaHHR 3To r o Ha 6blT04Horo aapR.qa 3 t1>$eKTHBHOCTb 
Bo a pa CTae T AO CBo e r o Ha4aJlbHOro a Ha 'l eH HR . 3a BpeMR p a a p RAKH 
n p HHI1 Ma l1OCb Bp eMA .qOCTi'llK e HHn Ha4 an b HO~ 3!lJ¢eKTHBHOC TH . OKa a a n o c b , 
'lTO 3TO BpeMR n pa KTH'l e CKH He aaBHCI1T OT n n OTHo CTH nOTOKa {3- 'l a c 
THU / KOTopaR Ha MeHRn a Cb 60Jle e 4 eM B 20 paa/ npH BKJl104 e HHOM HC
T0 4HHKe nHTa HHR. ~ aMep eHl1e 6ea {3- l1c T0 4 HHKa 11 6ea HCT04 HH Ka 
nl1Ta HHR l1a e T n p HMep HO TO IK e BpeMR paapR.qKI1 , He npeBblwalO~ ee 

- 10-:-12 4 a COB. T aKHM o6paaoM , Ha6blTo 4HblH a a p R,L\ paccecueaer c n 
He nOA l1eH c TBHe M BHe wHeA HOHHaa UHH, a aa C4 e T coGcTBeHHOH n po 
BOAI1MOCTH nl1a CTHKa / nonHBHHHl1Xl1OpHAa/ . 

Ha PI1C. 2 n pHBe AeHbl CneK"T Pbl aap snoa B I1Imyl1bCe, HaBeAeHH~X 

Ha CI1 Cr e x e BHe WHHX a n e xrpon o a , «orooue pacn onoaeau caepxy TPy6 
KH 06bl4 HOH KOHC7PYKUHI1 - co CTOp OHbl K~~WKH / cneKTPbl HOpMHpoBa Hbl 
Ha 0AHHa KoeylO' BbICOTY/ . T p y 6 Ka 06nY4 anacb nepneHi\HKYl1flPHblM ny 4
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pacnpeneneua e Be11H4HHbl 

KOHCTPYKI1,HH; C Tp eJIK a n OK a 3 bID a e T 

aanpaaneaae aH 0 ,I:\llbIX n p o a o n o x , 

cnexrpa c a HOAHblX n pOBOl1OI< . OAHal<o 
CHrHanOB no 3ne KTpOAaM HeCHMMeTpl14HO OTHOC HTel1bHO MeCTa 06ny
4 eH Hfl - OHO BblTRHyTo Bi\o n b HanpaOneHI1R a HOAHblX npO BonOK. 3Ta 
To n orpa$HR c oxpaHReTCR npH Ha MeHe HHH HanpRmeHHR nHTaHHR Tpy60K 
B 0 6n a CTH CTpH Mep Horo pemHMa H n pH nepexoAe K Or p a HI1 4e HHO- n po 
nOPll HOHanb HoMY pemHMy. Ha 6 11lOAa e MaR aCHMMeTpHR He CBRaaHa HH C 
Bnl1fl Hl1eM 8-311e KTpOHOB TpeKa ITaK KaK p e HT reHOBCKHe !lJOTOHbI 110
Hl1 a YIOT raa nOKanbHo/, HI1 C $ OTOHHblM MeXa Hl13MOM pacnpOCTpaHeHl1fl 
p a a pnAa BAOl1 b npOBonOKH /TaK KaK aCHMMeTpHR c ox pa HRe TCR H B o r p a 
HH4 e HHo - n po nOP UHOHa l1bHOM peIKHMe/ . n pRM~e HaMepeHHR conpOTHBne 
HHR rpa$HT OBOro nOKpblTHR KaTOAa B 06na cTI1 0611Y4eHI1R nOKaabl BalOT 
aH anorl14HYlO a H l1 aOTpOnl1~ - c o npOTHBneHHe e npo.qOJlbHOM HanpaBne HI1H 
B HeCKOJlbKO paa MeHbwe conporwan euaa B nonepeuuov Ha n pae n e HI1 H , 
4TO 0 6ycnOBJleHO TeXH onorHe~ noKp aCKH. T a KHM 06paaOM, Ha6nlOAae
MaR TOnOr p a $ HR HaBeAe HHblX CHrHanOB CBRaa Ha C paCTeKaHl1eM aapRAa 
no KaTOAY npe HMy ~ec T B eHHO B npOAOl1bHOM HanpaBl1e HHH. 3 TO 03Ha 

KOM peHT reHOBCKI1X tl>OTOHOB C 3Hep rl1eH - l3 K3B -repe a c BHHlIOBblH 4aeT , 4TO r~OCT a R OAHOMe p Ha R MOAeJlb, npHHR TaR AnR paC 4eTa pac 
KOJlIll1MaTOp AHa Me Tpo M - 5 ~'M H r axoe IKe o TBe p CTHe , npopeaasuoe \ Te Ka HI1 R 18 .9 . RBnR e TCR AOCTaT04HO XOPOWI1M n pl16 n Hme HI1e M .qame Al1fl 
B c e p e AHHe u e HTp a n bHoro 311eKTpOAa , 311eKTpOHHKa C4 HTblBaHHR aa Mal1blX paCCTORHH~ c 

ny c Ka n a c b CHr Hal10M C aHo AHblX n pOBonOK . CneKTpbl Ha pHc c2 p a c no  l Ha pHc . 3 hOKaaaHa Tonorpa$I1A HaBeAeHHblX CHr Hal10B n p H paaMe
110IK e Hbl B TOM me no paaxe , 4 TO H artexr ponu ua PHC . 1 . ¢ o p Ma c n ex'r  ~eH HH BHeWHHX 3neKTpOAOB cBepxy H c HHa y Tpy 6 0 K o6el1x KO HCTpy K
pOB Ha paaJll14 HblX 3 neKT poAax n p a KTH4e CKH He OTDH4aeTCR OT $OpMbl UHA . UH$pbl nOKa a~ Ba lOT 1101110 3 apR Aa , aaperl1cTpHpOBaHhYIO AaH Hbl M 
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3ne KTpOAOM, no OT H oweHH~ 1< nonHoMy aapAAY, 3aperHCTpHpos a HHO
My Bce MH 3neKTpOAaMH. nY40K $0TOHOB HanpasnAeTCA B OAHO H TO 
me Me CTO Ha KaTOAe, 4 T06~ yCTpa HHTb BoaM O.HY~ CHCTe MaT H4 eC KY~ 

OWH6KY Ha-aa HCOAHOPOAHOCTH co npOTHBne HHA no nO Be pXHOC TH KaTO
Aa. BHAHO , 4TO To norpa~HA HaBeAeHH~X CHrHanos npa KTH4eCKH 
He a aBHCHT HH OT C T O P O H ~ C4HT~BaHHA HH'OPMa4HH, HH OT s a pHa HTa 
KO HCTpyK4HH Tpy6oK. He KoTopoe ysenH4eHHe paCTeKaHHA aapAAa 
npH C 4 H T~ s aH H H CHH3Y B~3saHO 60nbweH nposoAHMO CTb~ npO~HnA 

B c pa SHe HHH C KP~WKOH B Tpy6Ke 06bl4HOH KOHCTpyK4HH, a r a ioxe 
C AOnOnHI1TenbHblM snHA HHeM KpblWKH, nonOlKeHHOH MelKAY Il p~Hne M 

H neHanOM AnA HMHTa4HH 6e3 ~meKTpOAHoil KOH CTPYK4HI1. l\aHHaA TO
norp a~HA 3aBHCHT, paayMeeTcA , OT Anl1TenbHOC TH CTPo6-I1 M nyn b ca/10~ 
C YBenH4eHHeM AnHTenbHocTH ~13 -3a pa CTe Ka HHA 3apAAa no KaToAY 
AonA aapAAa. 3ape rHCTpHpOBaHHo ro nepH~epHHH~MH 3neKTpoAaMH, 
BoapacTaeT. 

B aaKnlO4eHHe aaropu BblpalKalOT CBOIO npH3HaTenb HocTb K.603HO 
aa npe noc r aaneuae CTpHMepHblX Tpy60K , l{.r .lleKpaCOBY H A.t1.Xa
3HHCy aa npeAOCTa Bne HHe 4aCTH an napaTYP~, B.H ronOBa T~KY 

H " . A. TRn KHHY aa Y4ClC THe B Ha4anbHOM 3Ta ne pa60T, M.C .6Hne Hb
KOMY aa nOMoU\ blO B HaMe pe HHRX, r. B. MHllen bMaxe py , Fi . M.nOHTe KopBO 
H A.A. TAnKHHY aa HHTepec K pafiOTe, a Ta KlKe n . n . KaMnaHa , P.Opa
Ba H '.WHa HAepy aa none 3H~e o6cY~AeHHR . 
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I .11. It )IP . ll 13- 85-3 61lie , 'lOll 11I11t 1I..1.1CTIII,nUhlX c ·r pH He p HblX. T p y 6 0J< 

l ie . JIl JlOH:UIlICb CTpll ~ l epHLJe T py6K H nayx K OH C TP Y KIlH i l : C n po 
" OA HUIl i' KPbl1lJKO i ! If 6 e 3 li c e . I1 3 Mc pe Hw n x OC II OD H hle >:ap a KT e p u -

T IIl' I!. IlpeNR 3 a p lUlKH 1130Jlll p OBa HflOi ' nOB e p X IlO C T Il B Tp y 6 l\ e 6 e 3 

upouonamen K P hlI!IK1l lie n peH l.lJlJa ~ T lIeCKO:Jb KlIX c e K Y Hp" B PCMfl 

pa 'l pRJUOI li e n p eaunna e -r -1 0 -;.- ) 2 tI II o 6 yc.aouncH o C0 6 cTBeHlIoH 

n p OB OA I1MOCT blO MaTepllan a TPyOKIf . n OKa 3ClH o, 'ITO pacn pep,ene Hl-le 

lI ':1Bel~ellHh lX c n r- u anoa n o nOB e p XIlO C T U T p y GK If npaK T lltI e CK H He 3 a

B Il CIIT li B OT CTOPOHbI C4 1lTbm a ll llR Im¢Op ~l a l\I1 Il , H Il 01' ua p n a i rr- a 
KO llCT P YKl\ Hl I T P y 6 o K . 

a60T3 BbJnOIl/iCHa B I Ia6op a TOPHll R.::lepHblX n p o Gn e M Ollm ! . 
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