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BBE.llEH~E 

B3a~MOAe~CTB~R 4aCT~4 BWCOK~X 3Hepr~~ conpoBo~Aa~TCA, KaK 

npaB~nO, 06pa30BaH~eM 6onbworo 4~Cna BTOPH4H~X 4aCT~4, B~neTa­

~~~X, OC06eHHO B 3KcnepHMeHTaX C ~HKC~pOBaHHOH MHWeHb~, nOA 

ManWM~ yrnaM~ OTHOCHTenbHO HanpaBneH~~ nepB~4HOH 4aCT~4~. Kpo­

Me TOro, raMMa-KBaHTw ~3 pacnaAOB rrc - M e 3 0 HO B TaK~e 06pa3Y~T 

3neKTpOMarH~THwe n~BHH npe~My~ecTBeHHO B nepeAHeM HanpaBneH~~. 

Bce 3TO npI1BOA~T t< TUMy, '-1TO TpeKOBbie AeTeKTophl, ~MetOlU~e KO­

HCYHOe npOCTpaHCTBCHHoe pa3peWCHvte, 3d4<1CTylO HC MoryT, oco6eH­

uo B CIlYY<1e OTCyTCTB~ll MlJrH~THOro nona , BblAem1Tb oTAenbHY~ 

TpaCKT()pl1~ 113 IlI-1BHR p()}I(AalOllj~XCR 4<1CH14 ~, COOTBeTCTSCHHO, 

/I<1Tb ~1I¢opMa4vm 0 UC>PW~IIC B3aI-1MOAeHCT[3~fl. 

rlpvt ~cn()nb30lhlH~~ np{)TA}I(CIIIIO~ MvtUleH~ vt, oeOOPHIIO, C pOCTOM 

1IH.'pr~11 133<1I-1MO/.\('iic rFUHI rpYAIIOCT~ B ollppqcneHIH1 BPjJUH1Hbi CYU\CCT­

1Il'IHtO F!U:IPiH.TdKJI, ],I'ldl r y o /.\IlH :lro~ ucn» vtCIIOllb3YCTCH 11011­

11111-1 1)(~III-lldI1H jJl')K.1Ml' 111l'1\.1dllbllblii rpur r cp Hd q,lC r uuy , BbIllCT,JK)­

II\YIO flOIl /"'llbI1l11M y t r u ir-i , "IIH.lK" [H) y<"J1(H'~IIM :IKU"'PI-1MI'ltTd :lTO 

l\dJ/I'KO III' lH el 11,1 I!O:IMOH(1I0. 

(YIIWI T nyKJT MI.' 111111,1 Of]P('/~I'ilC'1I11H IIdllpdunCIMII ill1lll1l1 H, coo [BeT­

11111'11111', IIl'plUl-1llbl rLl.lHMOl1e~eTl\HII 110 dMrIJII-1IY,QIIO-K(lO/lIII1II.lrllOll 

11I11III'IH;,11111~, IlolllpllMCp, <.. IIOMOIJ\hK) cerMCH T11P'lBdIIHf,IX l{ol/lO[H1MI' r p ou . 

(11\11,11<'1, ll,"( IIp,III.III'), l(ollll'[H1Mt'Tpbl PolUll'll.H .uor . 1I 1l,IlII'IH' 1'1 MI-1­

1111'1111 II, "'"II\('ll IIWlllIll, 1()'II11,( II. ldl«'~l IlpOql'IlYI",1 1I"lit'III1KoI. 

1'1'"111' 1"1 ", 1.11<'111 M"llllIllI(.1 1I)('I'Y"l I ylIl"l 1I1l'11f11" II YtlIOIIIIII'HIOI Ii, 

"1 I'" 111.'1111", YIlI'I'"Il',II'"11 ~"'II\( 11"IIIY'IIIlI"II .111110111011 Yl'bl , 

11 H,II"I'1l1 ",ltHllt' 11·1 IQJlH1l'Ilt' I Cllll""I(lll 1I,lt I~' (11f'HIPIIMt1Ip" 

rll\ 'I 1'1""11"1""1111,' ",,",., II<" lllll"'I\,'II"III1J1 '1t'1I1111·1111.1 II \'IIIM"Il"111 Illilli 

1111 111111111'111111 '""1'"1'/\.11\"11. '01111"1 II' 11'"1"'1\.111111'" , "'I< ," 111101111011/,11'111 

1'1 It II 1( ll)'~llj til, 1111, Ill.lr\11 ".IHI 'J\·1"11 

11'11ll!IIII,Il' ".lp,'Hlt'PIII Illllll 1111\',I"Il~ll 'I", III IIH·t{IIH1t11°rp.,'I' 

11"1111, I I II 11111 'I III III 'I, 

"1"!,IIIH 11.'1\,111'"1"< "'~""'"II 11111 /1111 1.1\, 
'1"'11111111 v r I III 111,1 IIt' I" 1'·1<' "IIII1I( 1I II ""', 'II,' /1'11111" 1111'1111"11 II 1t~I'lIll1' 
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PUC. 1. Cxej-ra rOJlOBHOl'i tlaC'I'U cne rct-poj-re-r-p a NA-4. 

OCHOBHaR ~AeR npeAnaraeMoro MeToAa - ~cnonb30BaTb TonbKO 

KooPA~HaTHy~ ~H¢opMa4~~ OT n~BHR BTOP~~H~X ~aCT~4 /BepHee ­

er-o ~acT~/ AnR ¢OpM~poBaH~R "KBa3~TpeKa", c noaours o xo r opor-o 

onpeAen~Tb Bepw~HY B3a~MoAe~cTB~H. 

OCHOBHblE 1l0nOlKEfHUl H IIPOLlEAYPA 

npcmAc Bcero, AflR npOCTOT~, npeAnonom~M, YTO 

- 3epq,eKT~BHoeTb IlponopII~OHaJ1bHbIX KaMCp fjJ1~3K.l I{ I 00'/", 
- BTOP~qHbIC 4ileT~I~bl H(~ B3a~M()Ae~c T ayor B ofjJ1dC HI I{,IMCP, 

- ue r ¢OHd, B TOM q~CJIl' "WYMIIlI\~X" KdH.lJlOB :,HICK I POII~KI1. 

[CTCC1UCHHO, '110 HdPYUJC/I~l' :)I~X ycn()n~if B (H1Pt'/I"/H'HHoj.j C.1\'II(' ­

IIII :JdIIJYAHHel J.)I'III('/I~l' :ldJld'lI1, HO, KdK Ylll11\11M II HdJ1bllej:lUICM, 

11('( yuicc 1 eCHH(). 

B (J1Y'ldC' Ole yI( 1111111 Mdl Hll1H()(O /101111 I{OOPJll1l1d'I,1 1I10PWlllloIX 

:ldPIIIIWIlHIoIX IId( 11111 n IIPOIIOPI\110Hdllblll,IX HdMI'PdX 111')11.11 lid IIp"MI,IX 

JII1HI1I1X. 

IIIH'Al'M OIIIH')\"III'IIIH' "/("/111'/" ;""'1/111'11'/'11 / " , ' 11 " ( 1 IIl'I.~"('III"" /1111/
' 

1l,1I( 'P<'HII<'I 0 pol" IOJllIHlI 01 111")11:11111/11,1101' IJl 11 1/- III I,ll 1\11 'ldlHlpd 

I{OOPHlll1dl or :'.Ip"Hel'IH/h1X II"'IICIII II "dlHI\' ,I', IlllO'11C1I 111 ;;I'II'IlI,'pd. 

MOIKII" 1H111I'It., '11'1 Ilf 1-'1"'11<11 Ilflp,l.IyHII 1I('I("IIlIJl,1I1 "-111)(III'I(IIIIIIII,li'l 

I P\'\(", I\(Ul1Udlll'll I 1II,Iil p'·dlll,1I0My. 1l"Itt IIUt 1 \'11""0. "1 1111 III" 11 

U\(IIHt'lIIl,IX 'pl·,,\)1I "P"XOIPII 'Wp":1 IJI" I<.IM"pl,1 111"1"111"1",1/. 10 

11 ,«II IPl\111 1.1 11,1 10'11'''. 11'"ly'Il'IIII1,IX Y'IWI\I"'IIIII'M HOIlP/llllld I I P('I(OIl 

II I{O\)I(I--I0ll HdM('I"'. 'dIOUI' /WIUd I 11.1 lip II Mill 'I 1/11111111, 1I1"'''''I\III1Wlj .... 

11('_1 O(UI\.YMI UI'llIlIlIlIY /I-l1'PIIIIIIIY II Idll~IIl/WII( IIHtll/, 1.1111 "Ill y i u.: 11.11< 

1101111 s t ru r 1111111111 I'. II, '1"'1\111',' 1.1111 "III "11 YI lid 11.11<11""01 ,YMMIlPYI' 

B 06l1\eM ~e cny~ae, KorAa ~epe3 pa3n~~H~e nnOCKOCT~ KaMep 

IAeTeKTopoBI npOXOA~T pa3HOe ~~cno BTOP~~H~X TpeKOB, 3TO no­

nO~eH~e HeBepHO, ~ Heo6xOA~M~ onpeAeneHH~e npaB~na AnR B~'l~C­

neH~R urT-KOOPA~HaT. 

np~ OTCYTCTB~~ BTOP~~H~X B3a~MOAe~CTB~~ BCe TpeK~ I1Me~T 

o6l1\Y~ TO~KY - BepW~HY B3a~MOAe~CTBHR. TaK~M 06pa30M, ecn~ M~ 

B03bMeM KOHYC C BepW~HO~ B 3TO~ TO~Ke 11 C nOBepXHOCTb~, onpe­

AenReMO~ nHHHRM~, CBR3bIBalOlll~M~ 3TY BepW~HY C rpaH~4aM~ CaMO~ 

YAaneHHO~ nnOCKOCT~ KaMep, TO nerKO B~AeTb, 'lTO BCe TpeKH 

6HympU 3TOrO KOHyca 6YAYT nepeCeKaTb BCe KaMepbl, BeAR CYMM~­

pOBaH~e B KaMepax no KooPA~HaTaM TonbKO BHYTpl1 3Toro KOHyca, 

Mbl nonY~~M "xopow~e" LlrT - KOOPA~HaTbl • 

Ha PHC, 2 npeACTaBneHO TP~ Bapl1aHTa B~6opa nepBoro npl16nH­

IKeHHfl AnR BepWI1HbI KOHyca I vx , VY, VZj B ronoBHo~ yaCTI1 cne xr ­o 0 
pOMeTpa NA-4: 

II AanCKO BBepx no ny~KY OT peanbHo~ BepW~HbI; 

21 B6nH3~ peanbHo~ BCPW~H~; 

31 BHI13 no nY~KY OT pcanbHo~ BCPWI1H~. 

BI1AHO, YTO B cnyYac 2 nHHc~H~~ ¢I1T, npoBeAeHHbI~ no KOOPAI1Ha­

TL1M llf l , npOXOAI1T np<lKTI1LICeKI1 qCpe3 uepWI1HY B3aI1M()AC~CTBl1ft, 
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B cny-iae 1 nItlHe~Hbl~ ¢I-1T no KOOPAVlHaTaM llf'T AaeT KOOPAVlHaTbl 

BepWVlHbI KOHyca vx 1 ' VY l' VZ l' xorcpue cMell\eHbl OT VX 0' VY0' 
VZOB CTopOHy peanbHo~ BepWVlH~. Mbi Mo*eM B3HTb 3TVI KOOPAVlHaT~ 

B Ka4eCTBe HOBO~ BepwVlHbl KOHyca H nOBTopHTb npo~eAYPY. HTepa­

~HItl nOBTopH~TCH IKooPAHHaT~, KOHYC~, ¢HT~ • • • 1 AO Tex nop, 

nOKa 

al 4Hcno HTepa~H~ He npe sucur paayMHoro npenena 106bl4HO 

3-:-5/; 
61 pa3HOCT14 Me*,qy CTapblMH H HOBblMH 3HayeHHRMH KOOPAHHaT 

BepWItlHbl 

i~Z = VZ, I'm Rj-R _ ,VZ I-II i I 

rAe 

" 2R,
I 

V VX it VY i 

He cTaHyT MeHbWC Tpe6yeMo~ TOYHOCTH. 

nOA06H~e *e pe3ynbTaT~ nonyYa~TCR H B 3 BdpH~HTe, 0AHdKO 

CMClI\eHHH B 3TOM cnY4ae MCHbwe, H BpCMCHJMV1 HTep~~HH npCKpall\O­

~TCH, XOTH BcpWHHa KOHyca ell\c AQneKQ OT peanbHo~ BCPWV1HbI 83<1­

V1MoAe~CTBHIl. 

Hco6xoAHMO OTMC1Hlb. q 10 np« CyMMHpoBaHV11-1 KO(JPAV1HilT no 

3ce~ OrpaHV1qeHHO~ KO~IYCUM qaCTV1 11nOCKOCTV1 KdMepbl KooPAV1lldTbl 

llfI MorYT UK,,;JdTbCA OllCHb 6nV13KO K OC~l ny41lrl, T. v.. JII1SCHI> 

BTOpHLtHblX, U DCI10UHOM, CHMMC1 pV14el1 01 HIlCI1TcnbiiO HdIlPdBJlCHV1fl 

rll'pBHLltIO~l. B :JTOM CJ1Y4dC yn.JJI «; H,lKflOHi1 npflMol1, IIl)OXOAHIl\('~ 

qep(~3 IHT, (lynel O'l('Hb MiJJI 1-1, cUO[Uerl1UCHHO, lH'pIUV1IIo1 lI:,dIIMO­

ne~CTBI1/1, UbILI~1<.JHleM,lH KoIK 1()'1Kd nepC<C4CIIHll ;)11,ii IIIH1Ml)~ ( 111'p­

lJ~,qHbIM 'pl'K1l/-', IIYIII'T 100lpe!\<,JH'Hd c. lil)J1I>I/II1MH fl"IIH'IIIIf<lCTflMI1. 

lilnl ()MY /-Plll l YM/-U1P()t1dHI1l1 Ilpl'/.lnoll oil' If II ~1< I Il11'1b:)Ofld II> l"lll,f(O 

'1olll b JlHBHH 1,1:111MY li.lJll.lII>Il' ()I PdHI1'j(·11V1H/. 

B lIdl.llIO/vl UIY'Id{' NA I, I IIt'ICIP()MI'lpd 111111 CY"'1M~11)<lllolll~1I1 1.\ ".1­

/vIepdX E1L.I"l1polJI~1< h !Olll"") ()(llIoI' IH, flpl)JV1/1()I()II()II'"hll' 1"1 d:1I1MY Iy 

()l>lIdC 1V1 IIPO)«(IIIlI\C'IIlIH IP('''01 pdt' 1'11111101 0 MKHHld 1":IIIMy I p,l< «'1111 

II()I () MKI()II .. ()IIP"Il"IIIIII'" II 'HIIIIIIII()f1. IIIIH'HII<lllhll()~l, '1<11 I~I (''''''1­

IHIMl'rp,l/. 

IIIH1 :))(IM, Ilol" (/I('I\.Y"! III l<llIl<'II,II~I"ll, IIH 1"111011 11111/111/ 1\." 
I{'II HoIMI'P 1101111111101' "1l"pHloI'I, fll'II101UYIIi "01( II. '1111111" II, "1"IM" ""II, 

11'('111.1 e , II. 
I .. HIIM ()(Ipd III/vI, ()(,lld' I" I\IIIIYC 01 111111 IIKlf'''I' HoIM"j",1 /I I ()/lIIIIII"" 

'1,1< H1 Nfl I, '1Il'I' 1l'''M''lpoi ('1,11101 pol '11"'"'11.1 lid 1111" II, 01 1I1MY I dliloln,I" 

I C'" I"I"'Q 1(,Il" 1<011111\1,1111. I I 1111 poll' "1111111.111 MK)"" 1111')0111111.11, 11.1111111 

MI'P, 'I"P(' I I "II I "I' I V I II. Y Odll I I () 1Il,IIHI'"t'III1<' III I 1«\/1111\" 

111/' IIPOIII'IIIIII II !"llIoI(I' \J "'H 1/l1ll' III I I II, I Y '" III I, M.IIII< _ II. 
Ill,' 111' 011101'1.1"1. "11".1111'. '110 /,1111111111 I" 1111111, 1/l1t,III, 11"11111,1'111< 

111'111111 III'Wlt III I 1/11110111' I 1I111"'HllllIl 11.1 I IPlti "oI'ItIl'''1 I I'H' .I' /111.1111, 

111111 11.1111 'P',I . 
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)( xnru' (/!~//f,·tlJl 

A,B fJ/>1AO// ("~/MI/I'(I/i>'ltlll</,~1MI '/I,,' YMJ(lpA/fIfAr 

", 111,1'1/ ~'(I/!I,iVlI(jIU.1 "Ar/811I/1II/(I"/I'nrl/ 

1'11(', 'I. CXI'M;l ('YM~1I1P()Il;IIIJ111 XIITII" 1\ II.l10(·I{(l('TIl 

"111'""III\lll)";IJII,/lojj 1\;\11('lIhl, 

Ilpl"~L'q"IlV1L'. B CJlYLJiJC npflMoyrOJlbHblX IIPOIl()PL~V1(1I1.l/lbllbIX KiI­

M"P Ijl'II"U)(I(lpa3Hol 11U1IIJlb30SaTb KB<lAlJdlll, IIP()IHIIlIIIO/lOIKHblr:1 1,11­

I HpOUdllll<"i 'I,)CTV1II". 

II 1(11111\1.)('111(1/1 IlPV1I1WIWIl1111 I( :)1« Ilt'Pl1Mc'IIIY Nfl I, 1!1l()III'HYP,) OIIP('-' 

1I"/I"1I1111 ""I'III~lll"l 1I,I.lHMl)I\I'~( 1111111 110 1I11/111Kl 1I10pWIIII,I)( 'loll THII II 

I "I({ ,II 1111.1 I 11.1 uax II.lMl'poIX (1)( 1II1Ilid u (1I I'IIYKlII\('M. 

I. 1\ IId'II" 1111' IId"oII11.11111 II ,1I1o1'It'11I111 V:"II IIC'PIII11111,1 1«lIlyld p,)( 

, 1,1.11 pllU.lJl' l( I, 1111,) lIoIPlloIli1 01: 

.II vZ II I fll) "1 I ~,I, /1 lUll'\'" 1111 lIy"I<Y liT 1101'1011101 MV1I11'.'1I11 

Vi', I I, W 'MI ~ 

(,I VZ o V'I. " '"'1l(d IIt'pl'( '''/1'111111 "P()II"IIlKC'11l11i p", ("11111111' (I 

/vIHllllloI 11,1 1111"'11/1011110111111 '101111,11 1111'1111'"/11'11'01, 

1\ H"'II'( Ill" V,\ II • VY o 1<'" 'PI\,II101 1 (lp,UIII'I, 1<''''PlllllloI'',1 11/'1'1111'111'11\ 

'loll 111111.1 1.1 "y'IIIIIl'"'" 11111'" 1«111" IV'!." I/O, MI. 
} 1111" IIIMy I Y p,lI 11'111111111" MKIIIII" JlIIII III I'), Ildlli'P ,,"pl'III'rUllIIlI I. 

,"', 1"1'01 , 'i1~/1I1I"'",IIlIlli '" II 'PII'll1" , 1111111111 II 1I00r,,,1' I 111111;11'11 11IY'fllIl~l)( 

"1"II'I<ll'"1 lill.IV/. 1lI,V/, IIII,IV/. III, "I, I,V, VI. II 
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3. 1-13 BbI6paHHO~ BepWI-1Hbl npOBOAI-1JlCfl KOHyC K KpaflM CaMO~
 
YAaJleHHO~ KaMepbl !KaMepa N'7! 1-1 Bbl41-1CJlflJll-1Cb HapYlKHble rpaHl-1l1bl
 

06JlaCTe~ CyMMl-1poBaHl-1fl BO BCeX OCTaJlbH~X nJlOCKOCTflX _ Uma x
 
V m~x ym~x min

mm' mm : 
Crienyer OTMeTI-1Tb, 4TO BBI-1AY BbICOKO~ I-1HTeHCI-1BHOCTI-1 nepaau­

7
 
Horo nY4Ka (,,5,10 1l!IlI-1KJl) npVl npOBeAeH1-11-1 3KCnepl-1MeHTa B
 

ueurpansusrx 06JlaCTflX r exc ar-oaaneuux KaMep VlCKYCCTBeHHO nOHI-1­


maJlaCb 3¢¢eKTMBHOCTb. n03TOMY npVl CYMMVlpOBaHVlI-1 lleHTpaJlbH~e
 
06JlaCTVI ! R < 5 CM! VlrHopVlpOBaJlVlCb,
 

4, B KalKAoi< nJlOCKOCTVI no Ka}f(AO~ KOOPAI-1HaTe B Bbl6paHHo~
 
06naCTl-1 CYMMVlPOBcHiVlfl onpenerianwc s CJleAYIO~Vle Benl-14MHbl:
 

N
 
'\' (KOOpi\l1~ilTa cnena 4aCTl1Ubi mllJ~A)
 

C 
k 

N 

rAe C k - KooPAVlHuTu urT B AaHHo~ o6nacTVI, 

N " 
~ (KOoPiliMtal<l CIWAiI 'tilCTI1Ubl I1I.1£1tin)'"
 

s~
 -.-..-- _._-------.--------_._._~------
k 

N 
I) I) 

v c'-k - S k Wk 1 "k" k 

r nc N - llVlcno UIl'il'1I1 "dt HlIl lIV1BtlfI B OGlluCTVI. I< 1 I IIfln Kd)ll" 
I\<l~ I1poeKI..\VlV1. 

5. rlpV1 YCIIUIIVlll tll'ttYIIl'BbIX I{I)OPl\llIld 1 c til' Ml.'IIl"· "I'M II :~ 
k 

1If10LKOCTHX 11~)()(I'II\VllIUI 111111"11111.111 (~VI' n K.l>KAoH IIPOI'I<IIV1V1. 110 p,' 

~'YIII" dTdM ¢V11 ,I "P'lIl01\lllll II "lIl.lllPOC" 11'1 flVl :) 10 tll'''('XO/\11MOI 

"Ilfloxoii" TO'·iKV1 . (I' "III );' W ~~ . I, IloCJlI' :11010 11111lf'IIIlhlll 'Inllk I, k . 
IIOIH')PllflCH IllVll "" Ill'tt'l( II 'Ilii/ (' l\"II>I<lH' I'I~ 1 b . 3/. 

(,.110 "KOII'l,III1111 IIpl Ill' 'I\YPI,I '1111111pOlld11l1l1 II I\IIYX 1I1)()("<III111X 01 11 "' ­
1\l'fllfJlllC h K{)OPl\lll1dll,1 VI: r VXI , VY I n ,,1'''011 Hl MVlIIIIMdllldIOI" Pdl 

11<'11111111 M(')IlI\Y III'Pllll'lIlI,IM II)('I("M II "IP"I(OM lIllIllIlI". 

II fill 

1\1'. !V'!.!) V/'11 I M 

111111 

,\11 I,' (VX II VX 1\'" (VY II VY I))' !. MM 

U"l'lIIll1ld V'/." VX I' V\' IIIJlII11M"".1' I. 1'.111 '''1'''"1,111, 

II IlIll'HII1I1"~1 • IIY'I.II' 11'11 "1""\I'IIYPd ""11 1 "lJlllld' I,. ,I II I"""" I",. 

1"'''1'111/11''1 "''1'I''"'tll 1"'11<11 "1'011111' I, '",1'11'111111 

VZ \' vx; - VX o i 0,1. (VX o - VX 1 ) , 

Vy~ =' VY0 + o.i- (VY0 - VY 1 ) • 

7, BblXOA 1-13 npouenypu npoucxonan nM60 no AOCTl1lKeHl-11-1 ueofixo­

AI-1MO~ T04HOCTI-1, nl-160 no 41-1CJly I-1Tepalll-1~. 

npeAYCMOTpeH Bapl-1aHT ABYXKpaTHoro 113MeHeHI-1fl no a31-1MYTY 06­

naCTI-1 CYMMl-1pOBaHl-1fl B CnY4aflX: 

- HeAoCTaT04Horo 411cna I 'XOPOWI-1XI I T04eK Anfl nl1He~Horo ¢I-1Ta 

B npoexuaa 141-1cJlo T04eK < 31; 
- npeB~weHI1H MaKCI-1ManbHOro 41-1Cna I1Tepalll-1~ 6e3 AOCTl-1lKeHI-1H Tpe­

6yeMo~ T04HOCTI1; 

- eCJlI1 TaHreHC yrna HaKnOHa "nl-1BHeBOro TpeKa" MeHbwe 0,01. 

npOBEPKA nPEADOlKEHHOtl npOUEAYPbl HA MOAEDI1POBAHHblX
 
COEiblTI1RX
 

AnA MOAeJll1pOBaHVlR C06~TV1~ 6~na I1cnOJlb30BaHd aAanTl1poBdHHafl 

AIlfl NA-(I cnexrpoee rp a nporpa-o-a CFANT (S [MilL NA-4 /21 ) C MO­

1\V1¢I1I..\I~pOBaHHbIMI1 normpor pdMM.1MI1 HA()f{ON 11 CliDC IT. 

CT<.lHAapTHaR NA-(I nptHpdMMd I'ATRAC I1crlonb30BanaCb AJlH BOC­

(.I,lHoBnCHl1fl nap,)MP I pOH paccefH1HO[O MlOllHu, d pUJpa6(lTaH~1<)fl 

IIPOI pdMMa SHOWER - III1H onpl'HclICHI1H "Ill1mW80[O TPE-K,)" 11 HC3aBI1­

CI1MO[O HOCCT<.lHOBI1CllvHI EH'pWl1l1bl HJdI1M()Ae~cT BI-1H. 

H('oljxOAI1MO OTMl'H1 r b, 'ITO "PI1 MOACJlV1POB<lHI1I-1 Mbl He CTapilJlI-1Cb 

IOlllill BOCnp0l13BI'C rl1 C.dMO U:ldI1MOAe~c I BI1(', ac p-re c , dt:\P()~niYIO
 

'l.ll. I b I'JIy60KOHCYIIPYIOIO pdCCeRHl1fl MIOO~ld IOnpC/ll'I1l'HHilA MOACI1b,
 

PdClldAbI 11 B3dI1MO/lI'IH 1I1111l HIOPI1L1ltblX 11 r.II.I, 01 tTpt'MI1I1I-1Cb 60­


11<'(' VlIII1 MCH('e pl',I/"'l IVI"I/O BO( IIPOll:JUl'CTI1 K"PTl1l1y IIIHIIIA B I eKC'l ­


I Ol/dI1I>H~X KdMl'pdX 1"l1cII" xu r ou , I1X P"U11)('/~CIIl'III1Il/, 'U06bl IIPO-'
 

IH'PI1I b 'JYBC TBI1 1 "lIbll',C T h IIPl'1I110lK(·ItIf()~1 M(' 1 111111 KI1 K pd:3nl1 lHlblM 111­

II,IM CO(lblll1ii I"/lpotlltl.lt' 1111111111, 'IIWI(' pllMdr 1I1111l1'((' 11111,11111 11 11)( KIIM­

1'111101'111111 • 

I, r l'IICP"1111I1 1.lllIllKl'IIIII>IX "H\llHIOll 

CIl""""d 111111 III"PI lII'" IBo r III I "II""~I\I"lldllll II 111('11011111' IllY1'''11<') 

""YIIPyl 01 0 pd" "IIIII~H II 111'/ M~)OIl.l n 11111011110" "011111 (III'K 1PllM() 1pil. 

:I.ll"M,II"11 YMt'llIdll,'t1I."l 11/11111 '/1(,1011111,1 , MoIllllll MltlJH(I'( 11I.'lIl1l)l IhK),lId 

IIfllldpll'lIl1 flYKI Moll' Y III'Pil 11111011111111" II 01 liP' II III !! 

l{ " ' :'111" " I .lll 'w.' " 
p 

I 11(' u" 111'\)1'110111111,111', I1MIIY,"." I' (':11 1':" IIWPII1" illl\lfllllll-l 1\ 

II,1('1l'p.I,"pll.ll1 (~II II'MI'. 111 , M.1( (il "pll"'"", "'lI(/I111l1.I!I.lfIlH 11111/11111II
1

'tt'IIU(' 
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/A/ W2 > 20 r3B2. 

VIa KI-1HeMaT'lKI-1 rHP onpenenarn-c s KOMnOHeHTbl aAPOHHoro JlI-1BHfI 

PX, py , PZ. 3aTeM. cornacuo pafiore 131, Bbl41-1CnflnOCb cpeAHee 

41-1cno aapflmeHH~x 4aCTI-1~ 

, 2<,n> "" 1,1 + 0,895· In(W ).
ch 

1-1, cornaCHO pa6oTe / 4 /, 
COOTHOWeHl-1e MemAY cpeAH~MI-1 41-1CnaMI-1 no­

nOml-1TenbHO 1-1 OTpl-1~aTenbHo aapfl*eHH~X 4aCTI-1~, I-1CXOAfl 1-13 Benl-1­

ClI-1Hbl 

R = (0,59. exp(x) + 1,91) . 0,5, 

rAe ~ - CKe~nl-1HrOBafl nepeMCHHi1R.
 

OTc~Aa
 

',.n' '. II 'el/ 1,0 I R, " II ~ ',n ',," ­ " II 

Aanee, cornacHo pac1lpcACIICH1-11O Ily.rccoua , n~Hepl-1pOBilJlI-1Cb llll< no 
06pi130BaBWI-1XCFt TT- 1-1 K -MC:1UHOB, np~14CM 

, II . TT I O,H[" II' '. II _. - 0,9, ',II 
TT 

B KaQCCTBC KPW'C\111l1 o rfiop.i I-\J1Il "fIOIlHOI\l'11HOCTI-1" JlI-1AIIH IldllJlolllhl­

BilJIOCb O"pdIII-1QeH~ll' 

/ 131 N (1'1, I I N -- INK I I N I' __ ) , :.~, 
~ q \ ­

O,fiP'IIIICIIIII,I(' IIU Iq)~n('IHll1M 1111 ~1 IBI "11";1>111111 rr u 'dil/Iltlll! r: 
III IIU)IIUIIO '!lll.Jld l.f l:III-~HlI)UlldllllhIX ,ull"l UHi I IIY()(JI(UII('YIIPYI OIl) 

PoI« ('Hill-1n. 

tldlll'P, I-IJili Ilt'plll,lX N I N 1 (I ('II,'p~qj('II""III>IX '101' I~II, 1I11HII1I 

(IIY",II'III"IM Of'l'd,IUM, ,UI 1101' IIU p"hll' 01,.,1 '1,1.,n I , llIlP('Il'-'IIIIII'll" II .. ·· 
I .. 

II1-1 lH111hl Z J<: I " II (1':,,) ~I I IdlllUIII II'YIII<I\IIII l'I(II/.-",v'l,( \ ,(, I,
')11 11 . III I 

,/)/1, ~I l'I{OI'T.' ,'xl'( 1,11'1',;,1, II, «)('"WI! I 11f'1I11l) , 1<111101 'I, I' 

II (1''1')1 11.1,111''''1 "oIllt' "')(lIlC'I\~ll1l1' I, '"1'IIYII'"lll" IIlll'"1'IlI\lI: 

N' 
\.II 0..1 'I, 0.\1

I 

1I1l11 1I,'pYIIII'IIIIII IItll" 111'111/'1""1 1I'IIt'pdllllll "" '1'1 """1"1"111011 I,; 

(.1 (1''(' ) I O.!~ - I': fJ 
I 

n d ' 

1111I! ""IlYIII,'1I1111 11"1" yl ""111111 (1''(')1 0. \', I.II!, ,1."1''''1 IIIY""" 

1I1,IM "I'p,l.lllM 1\1111 11.1)1\11"1" dIU"ll!.1 , 1'111'1'111"'11.1111 II "'1I11y '''1110111,111 yl "11 

II, • ""'U,'II HI"IIIIII. I'X I II I'Y 1 1\1''''11111111'1111,1 III-1I1YIII .. "". 11""Il'"II,II,"1 

II11MlIllIII'III" 11111"'11""'''',11 I, ","' 

, i ) 2 ( 2 2 
pz i V (E had - PT\ - mi' 

rAe ill i - Macca TJ- I-1nl-1 K-Me30Ha. 

nOcneAHe~ Vl3 CreHepl-1pOBaHHblX QaCTI-1~ N - N * "" npl-1nl-1CblBa­

nl-1Cb "HeCKOMneHCVlpOBaHHble l l KOMnOHeHTbl VlMnynbcoB 

N* N* 
PXL AS T PX - L px i • PY LAST- PY - L py i • 

1 1 

a TaK*e IHeCKOMneHCl-1pOBaHHaA" 3Heprl-1fl 

N' 
8 (I - 2: z.) . I' ,

L AS T 1 I 

B KdQeCTBe nponons noa KOMnOHCHTbl AJIR :noi:1 4aCTVl~bl Bbl61-1panaCb 

66nbwiln 1-13 AByx BeIlVl41-1H 

NY 
pr'!.A:;'!' - PZ - L pZ i 

1-1 

-------------~--,--~ _..•.-~.- .~... -._---­
l) ') l' II 

liZ' Ii \':I,AST -px I,AS'('" PY ';',I\S,(,- III'" 

II" lIocnCAHCM :) r.u u- I CIICp'.lqVlI-1 ilAPOIiIlO/O IlI-1BIIA CH...YII\CCTBJlflJlOCb 

'IPI'UCI-\ClIl-1e TPCI<UI1 '11'1Jl'3 tW1CKT()Phl 1-1 lll\wlJp()Hlld X 1-1 lOB. 

IliI PI-1C. lid 111><'11(" IdBJl('llbl p.rcupcnencru-n Il() i\VZ-p<>3H()CTflM 

M,'IIIIIY lXCHCpl-1pUII,'IIIII"'-\VI Z -1{()()PAVlII,1 rdM~1 111'PUII-1II 1l:1dI-1MOAe~Cl Bl-1l1 

~1 IIlI(CI,.1I10BJlelllll,IMI1 I, IIUMUU\bKl IlpUlp"MM :1I1()\-J1-:1< 11 I'A'I'HAC. il lid 

IHH, 1,(; - COU 1111'1 ( lllYKlli\1-11' p,l( IlIll.'AI'JH'IH1H Illl 1< potcC rOAtlVlI1M or 

1. I', 1·1 , 

11.1 PI1< '-IB IIIWIl( 1011\11<'1111 pd<lIpl'IWJII'III'l" "" MlIll)l(I'( I Ht'lIlt"! 11-1
 

1,JI.IIl111'IIIII.IX 'loll 11111 1\1111 r ('II<'pl'IP"lI,JIIIII,IX '"('I,I/Vli..
 

I{,II( IH11IH<J 1-1:1 pll' , lid ,1'1, PollIIPI'JI"J1I'II~t<' 1I11 /\V'I. 1I111 III' IIpOI­

pdMM1,1 :;1I0WI':I( 111,11 11111\111 '11"1 I'" IIlly)lW, 01 pd'"I"'I\"III'IU'!t' III) /{ (HI 

II"" 1>c,IJll-1l11l'1I''', '11''''1 (I '" III" I ( 'IlYIO/lIHI' p.1I "1"'IW"I'1I1111 II()( lit' 1111\>1 

p-lMMl,1 I'ATHAC, 

""'11>111.111.111 I 1-iitH 1111<01 1"111'1"'1\1111 "" 11('-'11"/11\1", 111\11.11''', '/II' 

1101 II, 1">11('" llllp"I\"III'III1I)(, lot1<1110'11 '111'11 , , 

J. 11'II<'P.lll~1J1 1I11'1( Ipl'MoIl 1""/11,11' 1I1'IIIIl'II 

Ilpli I ,'II"P.lI\11I1 1I1,'j( 11"''''101111111111,11< 111111111'11 '~I,I III' I IP(IMIIIIII' I. 

II 1\('1 -111"1< II'" IIpllll 1111'/ III IIX )'''p''l< I ('101\1 1111(11 • .I • ! .11),11""" 1I1111Y 

'III'" 1\'" 1011'1'11111 1"',111111 1I"II1YIII ",II,lllIly 111111111'11 , tlU( ill r r-II 

n .) 



",vz=\lZRlC-VlC;EN PHC. 4. Pucnpep,eneHHe no B HaWeM CnY4ae ManO~ nnOTHOCT~ AOCTaT04HO XOPOWI1M RSnReTCR 
PATRAC i\VZ-pa3HocTHM MeJK,D;Y creHepH­ n~He~HOe np~6n~meH~e 

c.VZ =VZ~HQ' -VZ GEN 
SNOVER pOBUHHblMH Z -Koopp,HHaTaMHr~l fl77TT 

BeplIIHH B3aHMop,eHcTBHH H TeMH, R "" RO • (1 + kz), 
'-lTO BOCCTaHOBJleHbl B rrosroun.ro 

. ~ ~lr
Q 

rAe Z - pacCToAH~e OT Bepw~H~ n~8HR 18 MeTpaxl.
rtpor-p axn SHm\lER H PATRAC B

t;VZ To ~e caMoe OTHOC~TCR ~ K 4~cny 4aCTI1~ 13neKTpOHOBI 8 nl1BHe,-r~;;;~Mn~L _1",1 cny'-lae reHepa~HH BMeC1'e C 
. 'l 1 0 1 KpOMe Taro, 3TO 4~cno AonmHO 6~Tb nponop~~OHanbHO 3Hepr~~ y ­

pacceHHlibIM, '1100HOH rorn.xo aa-:
 
R 8[1'[J}Hf1/>i nJ I1POf FA"U"" KBaHTa 17To-Me30Ha/, r ;e .
 
PATRAC pHJKeHHblX al~pOHOB I a I. COO1'­


/"TTT7 ~Jh~r;rb' tU (1,.orp4"H~1
 
seTCTBYIOlI\HC pacnpep,e.JleHHH N(z) k ,N . E ". z

1 0 7TlIO BCJlH'-lI1He R - paCCTOHHl11O 

OT BOCCTaIlOHJIl'Il1l0~i BepllIHIIbl C Y4eTOM 3T~X npeAnonomeH~~ reHepa~~R 3neKTpOMarHI1TH~X n~B­
fi .LIO Z001 161. PaClIptc'lV'JIC'IHI<' He~ B ronOBHO~ 4dCT~ cneKTpOMeTpa NA-4 ocy~ecTBnRnacb cneAY~­

C06blTHfi lIO MIIO!KeCTHCliIlOCTfl lll~M 06pa30M;·1
 
'1;IPfl)f(ClillbIX ;J)I,pnll()[l In/. 1. 411cno XI1TOB aT 3neKTpOMarH~THoro nl1BHR B KamAO~ nnOCKOC­~~j\

(l'toA)V0'/,:.0, /j~7/)n ~. I , , • TI1 npouopuuouans usr» KaMep onpenenanoc s KaK 
I I. ') t. ! t\ 

~ NCI';N 
I ~.o f 0,;' . p . !\Z I .: NGl<;N\I\:lX ' 

MI!(I'l'fll"/fltr/r,!{' 'I> ....,. .., ...., 1f1fJ,./~
 

'~Aj'IH'IIIJ'" Iln/I'AII"'" -'Ar(!N
 
I",'/il 1"lfn" rile 2 ,0 ~ 0,5 - AOCTiJT04HO npO~:JBOIlbHble KOIICT<1HTbl, II - ~Mnynbc 

l.l()fI~TI"lbCKoro IT' -Me30H<l (B I:JB/c), ,\z, .- PdCCTOfHt~(· OT BCPWI1­

,. I l Ibl BJdI1M()Ae~cTBV!R AO A.tllIIO~ IInOCKO'TI1 IB Ml' r p.rx z", NCI-:N ~ ~]O
IlIO

, 

~ \ " ... r , tl /'11 P<111t.1'H'Ht.1e reHep'II\11V1/. 
t. f, " II) I} 7, II Kd4CCTse pOAIo1T1'llbl '"'10 IT" -M,',llJlld ("pdll( 1I :)dpHml'lIl1bI11 Me­

,1l)!1 11:1 ,1111.J()H~tOI1 rCllcp.11I11l1, Ih,Il.JI1CIIfHlIo1Lh IOI(HV1 /1I'IH'(("I('IfI1R TpeK<1 

lI,lJlbllblX HdHI'\>dX \ II'M, '111)(lhl IIPOBCp~1r" 111()I()(,II(1( II. 11.11111'11 IIP'JI IdlHIHlI'II110ro MeJOtld l 1I110C 1(l1( fflM~1 H<1M('p. 

PdHMbl 1101.1.' dllOIW I I, 11",>Ii1fl"y ILldI1MOAl'~1 1111111. {, KIlt)PAI1H,lTbl )111)( T,)II('II l'I'I)(,C(""'IlIo111 ~1t.II()f1b:JOlldIlI1Cb :ldll'M 

IIpl1 1t'lh'pdllfHl "P('11"0Iidl dJH)( b : Hdll ql'" I pbl r ayccor« IlllX PdllllH'Al'Jll'1f1111 XI1 I o u lIdC 11111 1I~'BIfH B [1<111­

.II r)OJ1bIlHlI' 'H'( II() )<,1111111 II Mdn()\1 O()I1.H 111 1111(>1 1<1>1 \11 "dM'·pl.l; lilli' lIllO' i«.x: TI1, Il I(dlllllllli ""'" IlOl.1 11 IIPOI1< X"I\llI10 NLI':N, Pd:I "f'pd-
III \>.1:11111'1110'- '111( /1" ",II 1(1I1 II Pd:JHbIX IIJIO( HO( I JlX I<dHI'p; 

,t 
"1,'1111" II L TdllAdpl tlllil 1IIIIlilp'" PdMM,' I "I II 'Pdll 1111 IIll IdYl ( Y
 

III o r cy r c r uu.- (OJllldl\,'"I1I\II\( xu r ou B '''I ('111111)( 1111')( I<O( IJlX,
 
N(\I~~I<:()(AX. "'Y, \"I:~;II. YIY,~;II, "
 I'V - II).MI,I II""III\())I,II ,11111 I,IIO'W, '11\1 ,/lIl'I'II>"Mdlllllllll,1l' 1111111111 "IIPd 'yllil 

UI \' Hlldlll .1"'111 0 I p." 11.111"1\ " HI',l<lIl"II, II, II< >I 1« '"1.1' y IIl1'pl '"' I JlI' AX, IIY 1«" 'PJllllld 11,1 I ,'III'IHI\)!'"d'"II '10 (I' IW,,,,IIIII I I >(111.1 1\ Ildll 

.r i u x H,':IOIIt'1I 11,'1111".1, (>I I. "II\"/I"""r,, 1111111111 IIp.lI<III'II'' HII 1"1111,1 '"'" 1IIIIlt HOI 111; \('I-:~;II, YI 'I':~;II """PIIII/I.lII,1 11"111 p.l I oIY' ( 11111 ""10 
11.1('1 I IIdIlP.lIlI1I'III1('M /I' 111'1"11.1. p,lt IIPI'II"II"II~HI " II'" III< III I I1111( Itll( '11 ; , IIII1I HI/ I.I I .IY' ( IIIIt 1<011'11'1: d v
 

1("""'11' 101 ", '"" """ldly '1"'1\.1, 11 HOI <11'<111 p,,, 1'I"Ie 1I'.IIIJ1"(" 1111 p, .. IIP"III"\('II~H' 1\ 1'1'< H 1« H Ill.
11.11111< '" 
11"111, llIillI\HI)II<1II"p"lllIl,II' ~1111111'11I1, lI"IHYX, 1111'1<<1111,'" Il" I I'\( 1"1'1,1/ II~'" II Hd~H'( 111'-' (, 11.. • ~, v t) I ) ~ •III I ( t I lit '1111' lilt H,I 
('1 H(H r.llllqll«) M.lIIYIO Illltl!t!(11 rll, I dM&1 JHUH01 Mltl 1'1111.11111 II P II IIU,nd 

III1IIIIMI\( H", I .t'. II '1111 "" 'Id( 11111 II':"" I U /1I11t1I1', II 1'1" 11\)111'1""1 ,\1, )," "0\1 , h;," I'
111.11' "dIMe'pl,1 1111111'1111" 11<1 Ip.lI 1.11111 1 p.HI' "'IIII\('~l <I' 111'1>11111111.1 1111111111, I 

Ill" ,\1'1 II M"'p.lt<, .I II 11.1'1"1 III.' "0 (,pdlllll I, "0 I, M.1-1.1111" III", 'II" 11<1111'1>'''1111.11' p,llMI'pl.' "1'.11111111.1""11"1 "' JI" 1111111111 
" , JlIlIt 1l"WI'IIII1I., k .. III' IWII<lllol'"II I, (IIY'I.lII II;, .. 0,0(., (1,1', II 0,/,.

1\111 1.1111111111 \(11\111111', "II'" 1.111.'"'( ( II '1IYlIl<q~\('Il III111d ' 
(1I"IIY'" "IH"IIII1, '1111 111111 11I1i'11l<l' It'i. 'I1t'1I II 1'"1111111(111 '1.11 HI 

It I.II I' ['·1/\ /1 I f,('IC111IJt-1("ll.t h I I), I 

I, ILl 1.\1""11'11111',11,11"" '1,IIIt', Iltle Ill' (1.11111''1'11111,.111'"11''1"<1111.1
1 I \" II 11<111.1 1.\1"111.. 1.111l111111l11l1 '" 1111111111\( III '1"'1\1.1, lip"" I 

~ 4 HII I. ljl. 11011'1 'I' l(ill'l'"IIII .• r r.r , IIIHJIIIIIlI,'I,I'1i iIQIItj)IHiIl14.1 1<.111111' 
il<lIlI.lIl.I" 1,·11>1"1",1 1111111111 II 1"'11'''1'1'''''1111.1'\ "!I"""I\". 
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PHC. 5. THITH4HaH KapTHHa CMO­
MtOOtt +,J/l-M /Il1lJctti> 

genHpoBaHHoro C06WTHH, Korga 

BMeCTe C pacceHHHWM M~OHOM 

reHepHpyeTcH TonbKO OgHH 

3JleKTpo!'larHHTHbIH JIHBeHh. 

HeTPYAHO B~AeTb, 4TO AnR 
BCRKO~ reHepa~~~ nonepe4Hwe 

-} 
pa aaepu n~BHft Anft AaHHoro 

~zi- 0A~HaKOBW, a 4~cno X~TOB 

B AaHHo~ nnOCKOCT~ saB~C~T OT 

:)Hepr~~ n~BHR. 

Ha p~c. 5 npeACTaBneHa 

T~n~4HaH KapT~Ha OAHoro 3neK­jJ 
TpOMarH~THoro n~BHR B OAHO~ 

npoeK~~~ reKcarOHanbHWX Ka­

Mep IHe B MacWTaOcl. 

Ha p~c. 6 ~306pameHw 05­
n<lCT~, 3<lHRTWe 3neKTpoMarH~T­

HblM n~BHeM Ha ~21/ -YPOBItC 
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pa3HOCTflM Z -KoopP;HHaT BepWHH 

PATRAC B3aHMop;eAcTBHA npH BOCCTaHOB­
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SHOWER H PATRAC, Korp;a BMeCTe 
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eTCH TonhKO OP;HH 3neKTpOMar­
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PRC. I 1. TRnWlHa51 xap r ana 
,,/Oot! +Tf'EJU1+A;/6E;/h 

cMOAenHpOBaHHoro C06WTH5I, 

KorAa BMecTe C paCCe5lHHWM 

MIOOHOM reHepHPY~)TC5I 3apHJKeH­

aue aAPOHbI H 3neKTpOMarIIHT­

HhIH rnrseas . 

l·
B3rnRA, 4TO npo~eAYPw T~na 

nporpaMMbl SHOWER anonue pa­

fiorocnocofiuu AflR onpeneneuwa 
Bepw~Hw B3a~MoAeAcTB~R no 

KooPA~HaTHoA ~H¢opMa~~~ n~B­J 
jJ HR B TpeKoBwx AeTeKTopax ~ 

MoryT np~MeHRTbcR TorAa, Kor­

Aa APyr~e MeToAw Henp~MeH~MW, 

~n~ MorYT 6blTb He3dB~c~MbIM~, 

AononH~TenbHwM~ K APyr~M, 

TpaA~~~oHHWM MeTOAdM. 
PcaynbTdTw np~MCHeH~R paa­

pa6oT~HHO~ MCTOA~K~ K o6pa­

60TKe pe ane uux C06bl'Tl-1i:1 GYAYT 

()nyGn~ KOBdHbl noanucc . 
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