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B llOCJI8,IUille ro,Itli B CBJi3H. C 3anyCKOM MO!I1HUX ycKopnreJTell 

B03p0C HHrepec K H3yqeHHD nponeccoB MHOllt8CTB8HHOro odpa30BaHHfl 

qacrnn npn BucoKnx sneprnax. 

B HaCTOJil!lee BpeMa HMBBTCR 60JlbWOe 'IHCJIO reopernqecIUiX H 

8KCllBPHMBHTBJlbHl:l.X pa60T, llOCBIDIIBHHl:l.X HCCJ18,Il;OB8.HHIO MH0llt8CTBBH

HHX npoueccoB /I+5/; 

Oco6ui,t IDITepec npe,D;CTaBMBT 1rnyqeHHB cpe,D;Hell MHOllteCTBBH

HOCTH RTOPHqffUX aapruKe~x H HellTpBJibHl:l.X qaqrHU, HCCJ18,Il;OB8.HHe 

KOppeMqHil B poJK.IteHHH 3al)Jlllt8HHl:l.X li HeitTPaJib!IUX qacTHl.{, 1rnyqe

HH8 3aBHCHMOCTH cpeJUieit MHOlltBCTBBHIIOCTH TBX li ,n;pyrnx qacri,m 

or aHepr:im n npupo,Itii CT8JIKWIS10UW:XCR qacrnu n ,n;p. 

,ItHcceprmum llOCBJilllBHa H3yqeHHD M!IOJK8CTB8HHOC~H 3ap.FllKeH

Hl:l.X H HeitTpaJlbHUX qacTHU B rf"I> - B38HMO,D;eilCTBHRX npn P=40raB/C 

n HBKOTOPUM MBTOJUiqecKm4 BOllPOCaM o6pa6oTirn COOUTHH,' 3aperHCT

pnpOB8.HHllX B JUIYXMBTPOBOi nponaHOBOff nyaupbKOBOH KSMepe. 

IlMy'leHHUe peayJibTaTli cpaBHHB8lOTCR C ,Il;aHHliMH ,Il;M Irp H pp -

B3aHMO,Il;8HCTBHtt npH ,n;pyrHx aHeprMx, a T8Kllt8 C pacqeTBMH no 

HBKOTOpw.t MO,IteJl/iM H awmpHqecrum if>oPMYJiaM. 

,ItHccepTaqHR COCTOHT H3 5 rJiaB ll 2 npWIOllt8HHH. 

B nepBoil rJiaBe . ,Il;8H 063op WABIOWHXC.li ::lKCilBPHMBHTBJlbHllX 

~8.HHliX no MHOllt8CTBBHHOCTH qacri,m B Irp H pp-cTOJlKHOBBHIDIX 

npn BUCOKHX aHeprHRX (E::; IO raB), paccMOTPBHli OCHOBHUB 

qepTli CTaTHCTHqecKHX, ~PaKUHOHHllX H MYJibTHllBPHWBPHqecKHX 

MO,Il;BJlBH, HCllMb3YBMUB ,Il;M OnHC8HHR 8THX npoqeccon, a T8Kllt8 

H3Jl0llt8Hll rHnOT83U WeitHMSHa/61 H HJ.rI'a171. 
Bo BTOPOfi rJIB.BB ,Il;8HO xpaTKOB OnHCaHHB 3KCnepHMeHT8Jlb

HOH YCT8.HOBKH, CXBMU KaHaJia ,Il;M BHBO,D;a OTPHU8T8JlbHUX qacri,m, 

a TaKllte npHBe,n;eHU xapaxrepHCTHKH ,Il;03HPY!Olll8H YCTaHOBKH -
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RKKep-Mal'HXTa. 3.ItecL ze 11aJioxeHH ltSHHHB no onpeiteJieHlD) onTaqec

IWX KOHCT8HT II MBI'HHTHOrO llOJllI D KSMepe. 

JlBynteTpOBWI npon8.HOBWI ny3HPLKOBWI KBMQI)S. - Jn'IIK-500 JIBS 

OIDnl 06RYq8JlaCL B Izy'Ut8 (KBHaJl 4 "B") OTpiqaTeJILHHX mIOHOB O nt

nyJILCOM (40,0,±0,24) raB/C Ha CepnyXOBCKOM YCKOPRTBJIB 1-70. 

KaMepa paauepoM (2IOx65x43) CM~ 6w.ra HanOJIHeHa nponBHOM C3H8 
(IIJIOTHOCTL JJ =0,43±0,0I r/oM3l 81.KaMepa pae5oTana B M&rHilTHOM 

noJie MarHRTS CIT-4Il'.CpeJIHee saaqeHKe Hall.l,llllt8HHOOTK MSI'HilTHOro 

noJIJI' B ~a6oqeM o6~eMe .KWl.8.PH OOCT8BMO 15 RI'83CC,MaKCm.lBJlLHSJt 

HBO.ltHOPO.ltHOCTL - +!5%/9/. 

Km.moHeHTH Hx~Hy K' He MaI'HJITHOro n<>M B KaMepe·6WD_1 11aMe

!JBHH B 15000 TOintaX C.H8TOtJHOCTLD H8 6Mee I%.OnTzqeclt!le KOHOTSH

Tli,H806X0~8 .14,JlSl BOCCTBHOBJ18.IU!Jl reOMeTpllqecxott ltapTllHH co6HTIISl 

B Krule_pe, onpe,IteJISUmCL C llOMO[QLI) _penepHHX KPBOTOB HSCT8M8-ll. 

ltH8 KSM8pli C Ol!lll6K0!1 (O.I·+ I,0)%. 

Ilo.eyqeHIW8 3HaqeHJm OllTHqecux KOHCTSHT ll · KOMIIOHBHT Mal'HKTHO

ro llOJIJI 6HnK BB8lt8HH B nporpaMM3 r~HT .lt1lll o6cqeTa H3M8P8HHHX co

·,6HTJdi:, aaperzcT_pzpoBammx·B xauepe. 

TpeTLJI rJiana noc.runueua Oilll?aHl!I) npocMOT.Pa, OT6ol)a, xaMel)emm 

H odpadOTRK C06HTBR C llOMO[QLI) COOTB8TCTBYDUl8rO ROMJJJ18RCa npor_pmw. 

Il_pOCMOTl) 4)0TOCHD!lt0B lll)OBOlt)L!ICJI ua 60JILlllllX npoCMOTl)OBliX CTO

JISX BIIC-I (qeTHl)8X061>8RTHBHHe) H EIIC-2 (meCTJI06HRTHBHli8/III. 

IlpH ril)OCM0Tp8 _perHCTPlll)OB8JlllCL Bee B38JD.l0lt8RCTBKH, BH3BaHHHB 

llB_pBl!'lliliMK Ir -M830HaMII, H CBH3aHHli8 C HlJM][ V
0 

- qaCTXIVi II 

0 -RBSHTH,JlB8l!UU1 6WIO ll.POCMOTPBHO ~ 45000 4)0TOCWIMKOB. 

apfJBKTJl'.BHOCTL" ~ByKpaTHOro npocMOTpa ORS3aJiaCL paBHOtt 99,'7% .lt1lll 
. 0 

HSXOlt,lt8HIDi 3B8Slt H 99% .lt1lll HSXOlt.ltBiWl V - qac'tHtt H O -RBSHTOB. 

B _peayJILTSTB npOCMOT_pa 45 THC,4)0TOrp$tt B BH6paaaoa 3~8RTJl'.BHOtt 
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o6Jiacu RaM.B.PH HruuteHo 9144 cJiyqaJI BaaHMoJXei1cTBIDIIi-¾.teaoaoB c · 
BO,ItOJ)O,ItOM ll yrJIB.POltOM npomraa. Ilo 3JlBKTl)OH-ll03KT.POHH!& na_pru.t . 

ROHBB.PCD dWIO saperKCTpllpOBaHO Il844 d -KB8.HTa'."3 llOJIHOro tmCJia 

co6HTHA 6wio OT06l)aHO no onpB,IteJieIUWM K.PKTepruw 4372 cJiyqaR 

B3aKM0~8HCTBllR Il-M830HOB·C npOTOHaMll, qllCJIO saperKCTPllPOBaHHUX 

0 -KBaHTOB B HUX COCTaBUJIO 4305. ' 

Hsue_peIDIJI C06HTmt BBJillCL Ha nOJiyaBTOMaTaX THna IIYOC,pa6oTax>

!llllX Ha JOOllUI C ·3Rf BaCM-4/l2/,06cqeT K3M8,P8WWX 3B8Slt i,t ✓--RBSH.:, 
TOB ll,POBO,ItlfJICR no n_por_p~e fEOOiHT,Hailll:CaRHOM B JIBa OWill/r3/_ 

PosyJILTSTH reoMeTpHqecxoa .PBROHCT.PYRlUlR CJIB,ItOB tUlCTll[{, a 

Tmtz8 .. peayJ11,TaTH Rim8WlT.HT-l8CROro cpI{THl)OBaHIJl 'f -RBBHTOB JI 

Vo, 
- - qac'l'll[t 3am1C!l.Dli00Tcm Ha l.laI'HIITHYlD JISHTY Iii BH,ItanTCJi Ha 

neqaT1,. 

Pa6oTa nporpa.MMl,l I'DHT, B qacTHOCTR,TOIJHOCTL BOCCT8.HOBJI8HWI 

rrap&tBT.POB CJIBltOB qacTHq B Heff,npoBepsIJiaCL C ITOMOIQLJD rr_porpaMMU. 

reHepaTopa_q>HKTHBHllX cJieiton1141.PeayJILTaTH reae_p~ pasJm~x 

( -1- --+ ..,.,--'laCTH[t ,e 7 e, /(.. , ✓fr j p ) C .Pa3JllfTiHWAK lJaqa.nLID:WH ~H~"I8HIDI-

MR na_pBMeT.POB H·nocJieltY~me~o ux o6cqeTa no npor_pa.\!Me _r~HT,noKa~ 

awm,, qro 3TH napru.teT,Pll B rEOOiIITe BOCCTWiaBJlllBBilTCH RO.PPBRTHO. 

~HTH.PYJD~Wi qaCTL nporpaw.w ~HT npoBepJIJiaCb Ha MO.ztBJIHpOBWIHHX 

lip - C06HTlifl✓15 , 161.rroJiyqeHO,· 'ITO \PI{TH,POB8HH8 TOH rHIIO~eau, 

ROTO.PWI CMO,It8JllI,POBruta, Bcer.zta lllt8T xopomo, H CXOltl!MOCTI,, T-~·

YltOBJIBTBO.PBHHe 38ROHOB COX_paH8Hlifl :IW88T MBCTO llOCJ18 2-3 HT8,P~i1 •. 

IIoitroruw. no JIOZHHM rllllOT83eM B (50+80)% CJiyqaeB He .ztaeT CXOltK

MOCTR. 

Taruw o6_pasoM, MOXHO mcaaaTL, qTo _n_por_p&!Ma fEOOiHT RO.P.PBRT

HO BlillOJIHJiBT BOCCTaHOBJieHHe napruterpoB cJie.ztoB qacTHU H ~HTH.PO

Bwme RSHa.noB _peaxuaa. 
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- B aToii :a:e rJISBe itruia o61!lrui xaJ)rutT8.PHCTHRa llJlOrJ)BMMH noHcRa 

H3JIOMa Ha CJI~Jte qacTHin/171. B HeA npe.ItJIOJt8H. cn~c~6 aqqieRTHBHOrO 

IlOHCRa M8Jll,IX yrJIOB pacceJUrali Ha CJI8lt8 qacT:mv,t, a Twate M8TOJt 

BOCCTaHOBJieHJ!l.li nap8M8T.POB CJI8lt0B 'iacT~ C Y'i8TOM pacceJUmJJ. 

Ha pHc.I noRasruio pacnpeJte~eHHe o6Hapy:a:eHHlix yrJioB H3JIOMa 

H BepOHTHOCT0 HX o6Hapy:a:eHM (CIJJIOUIHBH R.PHBBH) JtJIH CJI8~0B Ii-Me-
. . - ; 

30HOB C wmyJI0COM I faB/C H JtJIHHOii 47,5 CM.Yr.llli H3JIOMa 60Jiee 

26 M.Pa.Il (I,5°) no npe.ItJioxeHHOM,Y MeTOltY 06HapyUBB1>TCJ1 c ,.._. IOO% 
- . 

B8p()HTHOCT0D • .l4nJI CP8BH8HM 'lj'BCTBHT8JI0HOCTH MBTOltOB R o6Hapyxe-

HHD H3JIOMOB Ha pHc.2a,6 _ll0Ra38.HH pacnpeJteJieHHH no yrJiy H3JIOMa, 

06HapyzeHHOM,Y Ha cneite Ii-M830HOB C HMfiYJI0COM 2 ran/c H ltJIHHOA 

47,5 CM a) c nOMOU10lD M8TOJta, npe.ItJIOJteHHoro B Hamea pa6oT✓171 , 
6) C nOMOl!l0D M8TOJta,npe.ItJIOll:8HHOrO B pa60Te/IB/x). . . . 

~o. -~o npe.ItJIOJt8HHWi HaMH MeTOlt 60Jie,e 'lj'BCTBHTeJieH R Ma

JWM yrJISM H3Jl0Ma. 

_.141IJI BWICHBHHH TQqffOCTR BOCCT8HOBJI8H1!1Ji napSMeTl)OB CJI8lt0B 6H-

mi: reHepapoBB.HH H o6c'IRTaHH no nporpBIIMe r~HT rpynnH no 200 cJie

JtOB 6e3.H3JIOMa C 38lt8HHW4 HMUYJioCOM (cM.pHc.3a).3aTeM 6HJIH Clte

JI8HH HCRYCCTBe~e ld3JIOMHHa 8THX :a:e CJie.Itax, H CJieltH 06c'IHTHBaJIHC0 

6) c yqeTOM HSJioMa, B) 6es yqeTa lil3JIOMa,PesyJioTaTH noitas8HH Ha 

.PHC.3 6,B.BRutao, 'iTO HeyqeT lil3JIOMa npHBOltRT R ClilJI0HOMy HCKSlK8HHD 

CJ)8ltH8ro 3Ha'i8HHH HMI1YJI0ca, a J'i6T H3JIOMa no npe,ItnOll:8HHOMY M8TOltY 

,ItaeT B03ROiHOCT0_ IlOJiy'iHT0 IlJ)8BHJI0H08 3Ha'i8HHe HMnyJI0Ca qacT:mv,txx)_ 

B 'ieTBepToa rJISBe lt™ pesyJI0TaTH o6pa60TRlil Irp nsSHMo.1teA

CTBRit C _ d -ltBaHT8MH, . 06C'IHTaHHHX no nporp81Ul8 r~HT, a TaDe 

no.1tpo6HO OmtOaHO onpeJteJIBHHB nonp8BOR, CBH3aHHHX C reoMeT.PHBil 

-x)B pa6orelIB/ nsnoM onpeitenaerca no BenHqHHe orKnoHeHHH 
yrna uell[Jty xopJtaMH or cpeitHero sHa'ieHna. 
xx) AHanorH'ililie pesyJI0TaTH nOJiy'ieHH H ltJIH OCTM0HHX napaMBT.POB 

qacT~ (rJiy6HHHHii H IJJIOCRHii yrJIH). 
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Pacnpe,IteJI8HH8 06Hapy:a:eHIWx yrJIOB ~3JIOMa JtBH CJI8ltOB 

rr - M830HOB C HMilYJIDCOM P=IOOO MaB/c H nmmoii L-=:.47 ,5CM, 

KpHBWI.IlOK83HBa8T BepOHTHOCT0 o6Hapy:a:eHM.pa3.IIB'iHHX yr

JIOB H3JIOMa, 

P-" 20UU "'"" 
L= 47.5 '"' 

a) 

.02 .04 -06 .OS ~(pal) 

N 

IS 

10 

5 

D 

JJ:2000 M,a/e 
L =47.5 rr< 

M 

.02 .04 .oo .o, - B,,rpa/J) 

Pacnpe,IteJieHHe yrJIOB H3JIOMa ltJIH CJIBltOB Ir -M830HOB C HM

nyJIDCOM P=2000 Msn/c H JtJIHHOfi L =47 ,5 CM, o6HapyJKeH

HHX a) MBTO.ItOII, npe.ItJIOllteHHHM B Hameii pa6oTl171, 6)Me

TOltOM, HCnOJI030B~ B pa6oT/IS/, 
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P.i:c.3. 

P.i:c.4. 
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16111) 10'/S 2550 m '5111 
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HMrlyJlbCHl,18 pacrrpe.u;eJIBHWl Jr -MB30HOB :· 

a) CJ18.ltH Ir~M830HOB reHBPHPOBaJillCb 083 H3JIOMa, 

6) cJie.JtH·Ir-MeSOHOB.reHepHpOBBJlliCL c H3JIOMOM, ll:MI!YJlbCU 

orrpe,u;eJIJIJll:[Cb C yqeTOM H3JIOMa (cM. TBRCT), 

B) CJl8,Itbl. Ir-Me30HOB reaepnpoBaJIHCb C H3JIOMOM, H3JIOM npa 

OIIPS'ABJIBHHH HMII.YJlbCa He Y'IHTliBBJICa. 

2.D-l f .Jt:-p PP 

l( 125 '•"'' 
X tri>&/e 

1.51 ~)M 
• "a faf,/e 

a 50fa!/c 

+ 50 '36/a 
O 691),6/c 

<Tit>~ . . I 
,205 r,a;e 

.,02r,ll/e 
y205 {>6/, 

Oin , 
A.'503_& 

l.O 

0.5 

o, •~ • ,. ■ I 
,.o 2:0 3.0 4.0 

n, 
~ 

3aB / .7 > On± nx 
HCHMOCTb ..( ± ~ OT < n ]IJIH. 

vln ±> 
Irp (25+205 TaB/c) - H .PP (I9+303 TaB/c) - B3EWM.O~efi-

CT:S.ldi. 
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Jl'ITIK-500. C yqeTOM 8THX IIOIIpaBOR OUJIH BU'Ul:CJl8Hll cpe.iuni:e 'IHCJla . 

0 -,.IOlaHTOB H n°--M830HOB .. Ha O'AHO Irp - B3am.tO.U:eiiCTBHe. . . 

Cpe'Aaee 'lHCJIO ' 0 '.":.IOlaHTOB Ha OJU{O, Irp - B3aHMO.U:8iiCTBH8. 

OIIP8.U:8JiaJIOCb COOTHOW8Hl!8M · . • . . , 
< W>. (Alo+ .,I.· N:1.} 

· <nv>·= . N. . . J. .(I) 
q :7e-p 

r.u;e <. W > - IlOJIHUH CPS'AHHii-Bec . ·~ -KBaHTOB kW> =4.'93±0.0?) •·: 

·JJ0 - tmCJIO H'ABHT}$mHPOBaHHHX :....?f -RDaHTOB c ~~ II; . 
/Vi .... 'lHCJIO H8H3Mepmmx 'g -KBaHTOB B · 8qql8KTHBHQii OOJiaC'l'H 

,v IQ% OT BCBX: d .-KBaHTOI!) i oL. ~ ,U:OM 0. -KBaHTOB, · 

y.u;oBJIBTBOPJDOllll!X RP.H'repHaM OT6opa, Rs tmcJia HsMepW4Rx 3"'°-RDaHTOB; 

Nr.·p - tmc.no Irp coOliTWl · B. aip;peKTHBHOii o6JiacTli. 

CJ;l8,1tH88 1lll:CJIO n°- M830HOB orrpe.u;eMJIOCb KaK<'}>/2 B Il.P8'AUOJ10Jlt8Hlili, 

~O 8JUIBCTB8Hlll& KCTO'lHHKOM. d -KBB.HTOB aBJm!OTCJI paCIIB.lUl n°--M830-

HOB. 

B llfiToll rJiaBe II.PB.ltCTaBJleHli ~sH11ecKHe pesyJibTaTli npone.iteHHo

ro HCCJI8,U:OBaHWl H KX cpa.BH8Hli8 C H8KOTopw.m· COB!)eMeHHWm.. Teop_eTH

qecKRMH MO.u;e.nm.m.B 8TOii ~e rJiaBe IIO.n_p00HO paccMOT.P8Hli.BOII.l)OCli, 

oBaSB.HHUB·C ROP.PeJI.llt1IDIMH B pOJ!Utemm n°--Mesoaon H sapmiteaaux: 

qacT~. a T8l0lt8 co C.Pe.xtHHMH xapaKT8.PHCTHR8MH 1 -KBaHTOB H n°-Me-

30HOB. 

Cpe~ MHOJlt8CTB8HHOCTb BTO.PR'IHHX sapmltBHHllX qacTIUt Ha O'AHO 

Irp - B3aHMO.U:8iiCTBH8 II.PH P=40 ra:a/c OKa38JiaOb .PaBHOii<n,?=5,62±<).04 

c .u;aonepcHeil Vii' =2,?7±0.03. 

B HaCTOHl!le e :epeMSi m.teJOTC.11-.U:aHHliB no cpe.u;aea MHOlt8CTB8HHOOTH 

sapmlt8HHliX qaoTH~ B Irp - B3aHMQ.D:8ACTBWlX B llIHPOKOM .llliT8p:B8JI~ 

m.myRbCOB II8.P:SH1ll!Oii qacTH{Vi OT 7 ~O 205 fa:a/c,H MO.EHO ll.POCJl8,IUITL 

H3M8H8HH8 < n.:t> C y:aeJIHqeHHeM 8Heprmt. lnJi OIIllCaHWl 3allHCHMOCTH<n± > 

OT aHeprHH CTaTHCTHqeoKaJI MO,U:8Jlb npe~cKasHBaeT CTBlleHHOi! 3aKOH 
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<n > AE* 8 •· · . 
~ = ,a uynu:11nepn:qiep1rqecKa/I uo,neJII, - norap:11q11.Gftl8CKHil 

<n±>=A+Bln£t< I.;* - nOJIHB,JI aHeprWI B c·.u.M.) •. .AHa,ms &eD

WHXCJI JlBHHliX llOR83~, 'iTO B HHTBPBBJIB, HMIIYJil>COB P=(7'*50) raB/c 

npeJlCKaSBHWI o6ezx MOJleJiett HrutOMTCSI B xopomeM corJiacWI c aKcnepu

MBHTOM H HBJII,SH CJlBJiaTI, Bli60pa M8l!JlY CTeneHHliM H JiorapHqWI'l'.BCKHM 

POCTOM C!)B.llHB! MHOJtBCTBBHHOCTH-BTOPH"lllllX sapmtBHHliX qacTmt C 

aaepruew'191.EcJm npoBeCTH cpaBHBHHe3THX MO,ll8Jieil B HBT8PBBJI8 

OT 7 JlO 205 raB/c, TO no.nyqa~TCSI, 'iTO JIOrapHqMH'l'.BCRBJI SaBHCHMOCTI, 

xopomo corJiacyeTca c aKcnepHM,-BHTaJil>HHME; JlaHHHMH •. 

TB.KHM o6pasoM, MOZHO yTBepx,ItaT1>, <rro xopomee corJiacze aKcnepa

MBHTBJII,HliX JlaHHliX C JI(?rapHqMH'IBCROA SaBHCiDIOCTI,D < n:s> OT 3HBJ;>-

. rHH JlBJlllBTCH YKa8aHHBM B llOJil>3Y M3JII,THll8PHq18PH'IBCKOA ~o,nemi • 

Ewm onpel{eJIBHli TOllOJIOrH'l'.ecRHe C8'18HWI Irp - B3am.t0JlB!CTBHii - . . . . . ; . . . _; 

llPH P=40 ran/c,0xasaJIOCI,, 'iTO CB'lemlll C06liTHA C 60JII,WOA MHOZecT.-

BeHHOCTl>D (~16) paCTYT C YBBJIH'l'.BHHBM 3HeprHB, B TO BP8Jlll JtaK 

CB'leHHH MaJIOJiy'l'.BBliX (2~) BSam.tOJlBACTBd.Me.llJieHHO ll8Jl8DT,Ko6a H 

. JlP/201 IIP~JlJIOUJIH qiymaum ·BHJla . 
<Jn._ 1 · '-// ( n± ) · 

·. <Ti- = <n±> - <n+> ' 
t-n -

(2) 

rl{e n± ,<ht)-NHOZBCTBBHHOCTI>, cpeJlHHH MHOJlt8CTBeHHOCTI, BTOPH'I-. 

HliX sapmteHHlix 'lacTHU, COOTBBTCTBBHHO, JlJIH OIIHCBJ:IWI 3aBHCHMOCTH 

HOPMHPOBBJ:IHliX TOllOJIOrH"le~RHX peqeHHA OT_ n± /< n.t:. > IIpH s- 00 

PesyJI1>TaTa pacqeTa uo,qiopMyJie (2) noK83aHH Ha puc.4 JlJIH Irp 

(25+205 ThB/c) - H .P.P (19-303 :r:aB/c) .. BSW!MO,llei!CTBHii.Hs ,PHC.4 

BH.llfIO, 'ITO nee 3KCJ:_IB,PHMBHTaJil,Hli8 TO'l'.KH JlJIH 3HB,PrHH40 ran H Bame 

xopomo annpOKCHMHpyDTCSI OJUIO! 1tpHBOA4 

1../J(:i!:=n±/<n±>}:,e-fl:i<:.2., oLm:i!~ (3) 
/77::.C' 

r,Ite ,i/> = 2. 3To CBoero po,Ita, CKeiiJIHHr IIO MHOJ!tBCTBeHHOCTH,KOTO,Plitt 

,ItOCTHraeT B Irp - BSam&OltB!CTBWIX npH Pe40 raB/c. 
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Pacnpe,IteJieHHe no MHOJteCTBeHHOCTH npH P=40 ThB/c cpaBHHBaJIOCI, 

c pacqe-.raMH no CJIB.ItY!OllUIM MOJle~19i. 
I. IlyaccoHoBcKoe pacnpe,neJieHHe .ItM Bcex sapaxerumx qacTHU, 

2. IlyaccOHOBCKOe pacnpe,neneHHe JtJI.ll II+u- - . nap (MO]leJII, Ba.Hr-I). 

3. .IJ3accoHOBCKOB pacnpel{eJieHHe JlJUI poJ[JleHHliX sapmtBHHliX IlHO

HOB (MOJleJII, Ba.Hr-Il). 

4. PacnpeJleJieHHe no 8MIDIPH'l'.8CKOA 4lOPMYJIB lJHJKBBCKOro-Pll6HUKOro. 

CpaBHBHHB YKa3aHHHX MO,JtBJIB! C aKcrrepHMBHTOM IIOKa3aJIO, 'ITO 

xopomee corJiacHe c aKcnepHMeHTBJil>HHMH pesyJI1>TaTm.iH l{aeT TM1>Ko 

MO,It8JII, BAHI'-1, npe,nIIOJI8I'8JOIIIWI H838.BHCHMOe POJt.llBHHe nap sap.HJJtBHHliX 

'lacTmt, H aMIIH_puqec~ qiop~Jia ·me~cKoro-Pa6mtttoro '(cM. p.ec.5). 

B § 3 3TOii rJiaBli o6cyl[JlaIOTCSI BOII,POCli, CBH38J:1Hli8 C o6pasoBa-
. . ' . . 

HHBM n°-Me,sOHOB H HX KOppeJlll[Ul8a C sapaxeHHllMTI BTO,PH'IHHMH 'laDTH-

UaMH B Irp - BSEWMOJtBacTBWIX. 

CpeJUiee 'l'.HCJIO n°-MBSOHOB ( < nlic,>) Ha OJUi9 lip - ESaHMO]lBiiCT

BHB c pasnHM "IBCJIOM sapmteHHliX 'l'.a0THU npH P::40 raB/C COBMBCTHO 

C JtBHHliMH Is R Il0Ka38HO Ha ,PHC.6. BH.liHo, 'ITO < n,70> paCTBT C 

YBBJIH'l'.8HHBM 'IHCJia sapmteHHliX qacTHU II.PH P=40 raB/c, 3TO yKa31ll188T 

Ha CYWBCTBOBBHHe KO,PPBJlllUHH B POJt.llBHlffl HB!T!)aJlI,HliX H sapmtBHHliX 

qacTmt. 3TOT 3\fxllBKT BnepBae06Ha,PyJteH npa P=40 raB//21/.HeKOTO

poe YKa38HH8 Ha BOSMOJtHOCTI, KOPPB.IIlUUW Mel[.Jty < nr,c> a 11± 6HJIO 

nOJiyqeHo B pa6oT/22/ (Irp - 25 raB/c).PesyJI1>TaTa, aHMOrH"llllle 

Ha!JIHM, 6HJIH IIOJIY'IBH!i IIOSJUiee IIPH 6oJiee BHCOKHX 3HeprHHX B ff-CTOJIK• 

HOBBHWIX npH 205,303 H 1500 ra~231.B pa6oTe1241 IIOJiyqeHa JIHHeA

HWI 3aBHCHMOCTI, .(. nr,c> OT. n ± , B npBJlIIOJIOJtBHHH CTaTHCTH

qecKH H838.BHCHMOrO polK,Il;eHWI (J"_ H uJ -KJiaCTBPOB 

<n:r..0 > = A+ 8n.::,;.- , (4) 

r,Ite KOa\fxllHUHeHTli AH B COOTBBTCTB8HHO ,PaBHli A=I.85,±0.15 H 

B=0,32±0,04. 
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fwm Il,POB8Jt8HH "TWOlt8 Bl:,i''ll'l~JleIDIJI 3~liCW4~CTH < nxc> = f{n_r): 

a) no cTaTncTnqecKoa naocIIHHOBoa MOiteJIH B npeitnoJioxeHRR, "lTO nee 

,PO]Ut8IDW8 Il-M830HH pac1I,P8lt8Jl8HH no 38.KOHY IlyacCOHa; 6) IIO MyJlbTH

Il8,PRql8,PH'i8CKOH w" - MOltBJIR KruiecitR~m.wepa, np8JtIIOJ18r8IOllleti, '!TO 

o6paaOBa.IDl8 llHOHlil,IX nap II.PORCXOltRT B ·onpe,IteJieHHOM H30C[IJIHOBOM 

COCTOJIHBR (T=O, (J'" -M830H H T=l,, e/J - M830H); B) B II,P8ltIIOJ1~8HHR 1 

'iTO IIOJIHOe 'iHCJlO qacTJrm B Irp - B38HMOlt8HCTBWlX OllHCl:,IBaeTCJl (1)0.P

MYJIOH meBCROro-Pli6HllltOro.IlOJiyqeHHHe peayJibTaTH pacqeTOB no 

3TID4 : MO~e.n.m;i. n◊Kaa~ Ha .PRC. 7·. Bz.two, "!T'o' CTB.T.HCT!irnecKrut R30CII.H-
• ~ ' ! • • - ~. , ; · ' , i i. 

HOBWI MOJt8Jll, H8 OIIHCl:,IBaBT 3KCII8,P.HM8HT I B TO BpeWI ~- ~e JtPY-

r.He MO,It8Jlll Ka'i8CTB8HHO OIDICl:,IBa:&:lT 3aBRC.HMOCTb < n,;o> OT n± 
06Hapyllt8HHWI KO.P.P~JISI{lW{ MBJIUtY<'i,.;>H nj; HCKJm'iaBT ,1.tpyrHe reo

peTHtI8CKlI8 M0,!(8Jlll, B Jt(>TOpIDC llp8,l(llOJiaraeTCH I qfo H8HTpaJil,Hll8 ll 

aa1).llllteHHHe Il-MeaoHH pOJKJta:&:lTCJl HeaannciiMo. · 
•,, 

ll7rJI OllHCaHH.11 H3M8H8HW1 <nno> C SHB~ru~a. B 3KCII8,PHM8HTax, 

II,POB8lt8HHIIX Ha BCT,PB"llWX p_p-nyqxax npH P=(500+I500) raB/c,aBTO

.PBMH pa60T~251 611Jla IIOJlY'IBHa 3aBHCHMOCTb 

< n"7Co> = 13 -ln ( A ·· .<;) (5) 

co CJ18.ZU,Dlll.HMH 3HaqeHHJlMH K08~8HTOB.A=0,5I2 H B=0,75. 

AHaJIHS 3aBHCHMOCTH < n,ro> OT aHeprH.H B 60J188 Dm.POKOM HHT8.P

B8Jl8 (Irp - B3W!MOJt8iCTBWl II.PH 25 H 40 faB/c I PIJ:-B313HMOJt8iiCTBWl 

II.PH 205,303,500,IIOO H I500 raB/c),IIOKa38Jl, 'iTO (1)0,PMyJla (5) xo
pomo OIDICl:,IBa8T STY COBOKYllHOCTb,8RCIIepH!48HT8JlbHHX JtWUWX (pHc.8). 

IlpH 3TOM KOa~eHTR A 11 BB npe,IteJlax onm60R COBII8lt81lT C K0344lH

ll.1!8HTaM.H,~o.nyqeHHlllm: B pa6oTe/25/. 

A<'n
6
o>=O,B4 ;t(),35 .H B <n,ro> = 0.62±0.07 

Ha aHepreT.HqecKoA aaBHCIWOCTH cpe.ItHero 'iHcna aapmiteHHHx qacTHq 

no.nyqaeM B = 8 = 0 68+0. 02X) HJ1.H 8 = ·B =0 74+0 Oixx) • 
.(.n-> <n+> ' - <n-> <IJ-1> ' - ' -----x) .llnsl .HHT8,PB8Jla HMnyJlbCOB 7-50 raB/c. 

xx) oU1DI RHT8PB8Jla HMnynbCOB 7-205 raB/c. 
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3aBHCHMOCTL <nr,,> OT ·n± lt1IJl U-p - COY.Itapeffltlt npH 
P=40 fsB/c.KpwiHe - peaynLTaTH pacqeTOB no TeopeTnqecruw 

. MO,IteJIJIM. 

T 

v rp ? r,&1, <!'!ir-> , a • bln'li 

:1 
• r·p 25 l\&/c a •·0.2U 0.08 
• r"p +a r,&/c I,, 1.24 • 0.13 
• PP 205 r.&rc :tz• 1.6 
A pp 303 r,6/c 
X pp 50(} r,!/c 

/,11/~ 
Sf X PP 1100 r,6;c 

1 x PP 1500 r,s;c 

C 't 
V 

5 

V 
,f.,,,.;..,,,.,. 

i '-

0 ~-
l «l vs «l . 

3annc.iMocTL cpe,IUiero 1mcna n°-t.:eaoaoB OT sHeprwi:'B c.u.M. 
(\Is') B J:rp•- Hp; -B3~0,ItBHCTBWIX. 
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T8IOIM 06pa30M, K084XPHUH8HTH B, xaprutT8PH3YIOillHC 3HaqeHHe 

CTPYKTypHOH -<l>YHKttHH npH X ~ 0 (o6~CTL ImOHH3~HH) O.ItHHrutOBH 

ltJlSI qacTHQ paaaoro saaxa.:t.ro cnylltHT_yKasaaHeM MacmTa6aoii HH

BapH8.HTHOCTH B QBHTPaJILHOH o6nacTH lt1IJl Irp - B3aHMoneACTBHii 

Bume 25 raB/c H pp-B38llMO,neitcTBmi o aaeprHH Bllille 200 feB/o. 

B npwio:atemm I 01moSHa 003.ItaHHasI Ha aawte wOPTPAH nporpSMMa 

lG1HK lt,7lSI IlOHCKa H3nOMa Ha one.ne qaoTHQ, saperHCTpHpODa.HHUX B 

JlTIIK-500. 

B npWio:ateHHH Il JtaHH 06DtHe xapaKTBPHCTHKll OCHOBHHX 6nOKOB 

nporpaMM!i rEOwwr, a TB.K!te KOHCTaHTll, HCilOJII,3Y8MHe npu o6cqeTe 

C06HTHit. 

OoHOBHHe pesynLTaTU pa60TH. 

I. Coanaa KOMIIJleKc nporpBMM JtJJ.JI aaaJIHsn naaHHx,nonyqeHHHX 

o nynaeTpOBOA npOllBHOBOH nysHpLKOBOH KOMepli - JlTIIK-500 JIB3 

OIDIB. 3TOT KOMJJJIBKC BKJOOqaeT B·oe6JI nporpaMMU,06ecne'iH.B8Xll!IR8! 

a) reOMBTpHqeORYD peKOHCTPY~ C06HTHH, 

6) KHH8MRT:Hq8CKYD HHTepnpeT~ KaHBJIOB peaKUHA, 

THH H a -KBaHTOB-; 

o" 
V -oo6u-

B) MOltBDPOBaHHe CJieltOB qacTHQ MBTO,ItOM MOHTe-Kapno O yqe

TOM H3ROMB. H Bcex ooo6eHHOCTeA npoBeneHIDI 3KOnepHMeHTa. 

2. OnpeneneHa opeJU{Rll MHOX8CTB8HHOCTL BTOpnqgux 3apmteH

HHX qaoTHQ, P8.BH8SI(n:t> =5,62;t0.04. 

3. IlOJiyqeHH rononornqecue ceqeHHJI Irp - B3aHMo,neflcTBHfl H 

noone,ItOBaHa HX 8HepreTHqecK8Jl 38.BHOHMOCTL B HHTepBBJie HMnyRL

COB ltO 200 raB/o. 

4. Il_poBeneHo op8.BHeHHe pacnpeneneHHfl Irp -co6uT:e:A no 

tmMy BTOPH'iHHX sa,PJUteHHliX qaoTHQ O MO,IteJIIIMH Baar-Ill 3MIIHPH

qeoKOA cI>oPMYnoa lJHliteBOROro-PH6HQKoro H ll0Ka38HO y,noBR8TBOPH

T8RLHOe oarnacne HX O 3KCllepHMeHT8JILHWm .ItBHHHMH. 
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5. IloKasaHo, qTo .POOT cpe.1tHett MHOlt8CTB8HHOCTH sa,PJD1teHH11x 

qacTun C aHeprHeH B Irp -B88l:!MOlt8ACT:amIX B HHT8.PBWI8 P=(7+50)I'aB/c 

OllHCUBaeTCJl Jiora_pliqll.filqecKottn CT8II8HHOH 8aBHCRMOCTI,D.B HHT8.PBWie 

OT 'l ltO 205 faB/c aaepreTnqecKBJI 88BHCBMOCTI, xopomo omrnuaaercR 

TOJII,KO Jiorapnq1,mqecKoii qiya~ett. 

6. Onpe.n;eJieHO cpe.ItHee 'WCJIO n°-Me30HOB Ha OltHO Irp - BSBH

MO,It8HCTBUB ,PaBHOe <.nlic)= 2.43±0.05.BnepBue 06HapyzeHO cy111ecTBO

BSHne KoppeJIJl~ M81UtY 'll!CJIOM HBHT.PaJlI,HliX IlHOHOB H sa,PJD1teHH11X 
< • • •\ C 

qacTun. s-ro HaH60Jiee 1mTepecH11il 11 B8liHHH pesyJI1,TaT, xapaKTB.PH-

3YIDIIIHil o6p830B8HlI8 qacTn~ IIPH BllCOIWX aHeprruoc. 

7. AH8J11I3 lt8HHl1X IIO cpe.ItHeMy traCJIY n°-ueSOHOB II.PH ,Pa3Hl1X 

SH~prIDix IIOKa38JI' ~? <: n.n:o> pacTeT JIOrap~qe_cKH C ,POCTOM 

sHeprnn,n_pnqeM sHaqeane KOsifxpR~eHTa B nape.It ~orap$oM coBna-

,ItaeT B npe.1teJiax omn6oK c BBJIHtmHott B W1Ji sa,PJD1teHH11x qacTun 

B< nr.o> 0 ,62,±0. 07. Tarum o6p830M ,noJiyqeHO YK83ai-1He mi C!IIIBCTBO

BaHne Macmra6Holt HHBap1mHTHOCTH B ~eHTpa.JII,HOlt , o6JiaCTlf 
.lVUI Irp - B3ffi!MOlt8HCTBHtt p > 25 f:rn/c l{ pp - B38IDAOlt8HCTBM 

P > 200 r,rn/c. 
. . 

0CHOBHl1e pesyJII,TaTH HaCTOHIIIBH pa60Tl1 ,ItOKJ18Jt11.B8Jll!CI, Ha MellrJtY-

Hapo.n;HHX KOHqiepe~x no qJHSHKe BllCOKHX sHeprHii B AMCT8.Plt8MB 

(I97I r.),0Kcqiop,1te (1972 r.),EaTa.BlIH (I972r.), Ha C8CCllllX 
/9 IO I3 OR~ AH CCCP (I97I,I972,I973r.r.) 11 ony6JIIDtOBSHl1 B pa6oTax' ' 

+I6,I7,I9,2I,26+29/ 
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