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K 1961 ro-;zy, TO ecT:& K MoMeli'ry Ha'!a.na paspa6oTK:a npoeKTa 100 -

CaHTilldeTpOBOit BO.ItOPO,IUIOii nysHp:&KOBOii K8Mepu, HCCJie.noBaHHe a.npoH

a,ztpOHHlllC CTOJIKHOBeHd, npHBO,IVllll.0X K o6paso:BaHR10 B ROHeqHQM COCTOR

HRH HeCKOJll,KHX qacTHU, RBJ11:filOC:& O,IUIOii RS BalKHeii.lllllX sa.naq WH3l1KH BH

COKHX aHeprnii. AKTyam,HQCT:& TaKoro po.na Hccne.noBaH.0ii B CMSR C .naJll,

Heiim.1 paSBHTReM COBpel.leHHilX TeopHit He yMeH:&.lllllJlaC:& l1 K HaCTOmJ.{eMy 

BpeMeHH ee neHTp TmteCTH cMeCTRncR,nomnyii,B o6naCT:& 6onee BHCOKHX 

aHeprnii. 0,IUiaKo 11 B o6nacTH Tenep:& y&e yMepeHHHX :mepr11ii, r.ne :a.neT 

RHTeHCRBHOe o6pasOB8HRe pesoHaHCOB, .neTan:&HOe HSy'leHHe ~HoroqacT:aq

HHX COCTORHHH B 3KCKJlID3HBHilX nponeccax npo.non'M.aeT OCTaBaT:&CR Bec:&Ma 

aKTY8n:&HI,iM. YcTaHOBKR c nysHp:&KOBID.IH KaMepaMR,H B oco6eHHOCTH c Ka

MepaMH, HanonHeHHilMH im.nKRM BO.nopo.noM, .naJOT ~l13l1KaM-aKcnepm.1eHT8TO

paM, He npeyBennqeHHeM 6y,neT CKasaT:&, yHRKan:&HHe BOSMO'M.HOCTR 11 no 

H8CTOmJ.{ee BpeMR. E.naro.napR BOSmmmeii He.naBHO y Hae 11.neef1/ - llpl1!,le

HRT:& yCTaHOBKH e Bo.nopO,IUlllMR nysHp:&KO~H KaMepaMH B.o6paTHOii reo

MeTpHR (HYKnOH RBnReTCR noxomneiicR MruneH:&10), HX HCilOJ11,30B8.HHe pacnpo

CTpaHHJIOCb B o6nacT:&. Hccne.noBaHltlt peJlJITRBRCTCKOii R,nepHoii ~l13RKH. Ilo.n

TB8Jm.It8HH811 CKaaairno:uy SIBJU18.fCJLTOT !pa.KT, q70 C ycTaHOBKOA co IOO

CaHTRM8pOBOA Bo.nopo.nHoA nysHpLKOBOA XaJLepoA JIBJ OHHH, C03,liaHHD KO

TOpoA,BKJIDqaJI HCCJl8,liOBa.HHe OCHOBHilX napaMeTpOB,IlOCBS!maDTCSI .nBe qac

TH peqiepnpye110A ,liHCC8pTall;HH,K HaCTOS!meuy Bp8M8HH npoBe.neH~ pa3JIHq

HilMH rpynna.MH q>H3HKOB TPH 3Kcnepm,eHTa: HCCJl8,liOBaHH8 Heynpynx 'n-p- · 

B3aHMo.neACTBHA/2/(KOTOpOMY nocBsimaeTCSI lli qacT:& peq,epHpyeuoA ,liHCCep

Tall;HH),HCCJl8,li0Ba.HH8 HeynpyrHX .neATpOH-IlPOTOHHHX B31ll!MO,li8ACTBHA/J/, 

Hccne.noBaHHe B3aHMO,zteltcTBHH MOHOXpOMaTnqecRRX HeiiTPOHOB C npoTOHa

Mz/4/. 
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06pa60TKa 3KCnepHMeHTaJII,H!DC 'AaJUillX, nonyqaeMmc C noMOUU,ID BIIlC-

100, npOBO,nHTCH He TOJII,KQ B 011ffif, HO n B mrnx llHCTHTyTax CTpaH

qneHOB 011ffif. 

,UnccepTaUl1.!I COCTOHT ll3 BB6'AeHnH, TpnHa~uaTH rnaB, no'Apa3'AeJleH

HUX Ha TPH qacTR, n BHBO'AOB. 

Bo BBe~eHHR paccMaTpH_BaeTCH BOnpoc aRTyaJII,HOCTR C03'AaIDllI ycTa-_ 

HOBKH c BIIK-100 B 011ffif B CBH3H c CYllleCTBOBaBJDett K nepno~ 1961-1964 

ro~oB cnTyaunett. Hs Ta6JlliUH 1, npnBe'AeHHott B .nnccepTaunn, 

HBCTeyeT, ·qTo c03'AaHHaH ycTaHoBRa/5/ c 1964 r. no 1969 r. 6una Kpyn~ 

Hel!rnel! B CCCP li CTpaHax-tJJleHax OMffif, OHa lino ceii 'A8Hl'i HBJlHeTCH 

e,nHHCTBeHH_Oii ~eiiCTBYIDllleii Ha nyt1Kax C.llHXPOg)a.30TpoHa OIDIB "iio~opo'A

HOii ny3HPbKOBOH KaMepoii. 

B nepBOH rnaBe paccMaTpHBaeTCH 06lllaH 6JlOK-CXeMa ycTaHoBRn; B 

KOTopoil B~eneHO 16 OCHOBHIDC CRCTeM, CBH3aHHHX Mew co6oii 4lYHRrtRO

HaJII,HHMll CBH3BMR, OtJe~HHMH R3 pnc.1. KaJK,ItOli ll3 CHCTeM 'AaeTCH KpaT-

KOe onpe~eJleHHe. ~CXO,JtH H3 a.HB.JIH3a 38.BHCIIMOCTH OTHO-

CHTeJII,HOH O!lllI6KH'' onpe'AeJleHRJI HMnyJII,ca OT BeJmtJHHU MarHHTHoro noJUl, 

H peaJII,HUX B03MOJKHOCTett 'AJlJI pasMellleHRJI BTIK-100, 6UJI BU6paH Marm1r 

MC-12/
6
/ • .llllH 'AaHHO~O MarHnTa ~O,Jt6Hpa.JICH TmI KaMepl:l c nopmHeBHM ~~e- . 

xaHHsMOM nsMeHeHRH 'A~Bll~HHH c pacllllI~eHHeMB6~, B~epx. Kru.iepa c 

pac!lllipeHReM B ueHTpaJlbHOil ee t1ac-r,a BHR3, no~o6HaH ~aMepe/7 /, . 6~n~ , · · 
OTKJIOHeHa Ha OCHOBaHHH pacqera BJlR_HHHll OTBepCU!H B nOJIJJCe Ha B8JIHqH

HY MarHHTHoro TIOJIH(noKa3a.HO;qxci"'~eo,JtHOp0,JtHOCTb IlOJIH ,llO()THrla. 01:l 15-

20% B~ecro 5% no npoeKry)~IIynu pacqera: 3a.BHcnuocru orHo~ureJi1>11oit '. • 
. . . . ~ . 

omn6KH onpe,1teJ18HHH HMIIYJl&Ca qacTHUl:l H OIIIH6KH onp8,ll8Jl8HHH yrJIOB OT 
. , . 

.itJlHHH uauepneuoro rpexa,a raae Ha ocHoBe axcnepnueuran&HHX-pacnpe-

.iten~HHII yron-m.myn&cl8ino~asuBaercn, q;o Kru.1epa,pasM~1I1eirnru1 B M~H~:: 

Te MC~~2,HM81Jl!lll; pado~nii Od'beM 950x?OOx350 .w3,o6ecn;tJHT H3UepJ~Hll ,. ' 
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ru,mym,coB tJacTHU B IDITepBaJie 1-5 raB/c nyt1me 3%, a yrJIOBHe oIIIR6Kn 

npn 3TOM He 6y~T 6011ee 3 Mpa,n (npn ycJlOBHH, qTQ npocTpaHCTBeH~ 

Hoe paspemeID1e no x~a YTKoop.nnHaTaM He xyJKe 0, 1 MM). Hcxo~ ns To

ro, 'ITO B p~e ~RcnepHMeHTOB, i!anpHMep C aHTHilpOTOHHllMH nytJRaMR, 

Morna B03HHKHYTb Heo6XO'Al™OCTb pa60Tl:l C pacTHHyTHM BO .BpeMeHn nyq

KOM qaCTllU ('AO 2,5-4- MCeK)' 6mra H36paHa Me'AJl8HHaH CHCTeMa pacllllipe

HRH,• pa6oTaIDII\8.H sa cqeT BHyTpeHHeil 3Hepr:.rn, Ha1wn11eHHOli B JKll,D,KOM 

Bo:nopo'Ae npn ere ·Cl!taTHH ( C HaJlliqHeM Ha RPllBOli 113MeHeHHH ,ItaBJleHHH 

nnaTO npOTJillteHHOCTbID 4-8 MCeK) • .llJlJI MarHHTa MC-12 e~I/IHCTBeHHblM npa-

' • BHJlbH!n.( pemeHH8M npH Bl:l6ope cxeMH. OCB8l!l8HH.H 6HJla aBTOKOJlJlHMauROHHaH 

CUCTSMa C ipoTorpaqinpoBaHHeM B TeMHOM no11e. Han11yqrurui: ·CB8TOCHJla' oc

BeTnTeJll,HOro ycTpOHCTBa 01:lJJa AOCTHrHyTa sa CtJeT npUMeHemrn annaHa

TRtJeCRoro mnpoKoyrOJlbHOI'O ROHAeHcopa ll pacTpa llOJlHoro BHyTpeHHero 

OTpa.JKeHHH, KOTOPHH 6UJl Bnepwe npHMeHeH li :paspa60'):'aH AJIR ycTaHOBRH 

Jj!IK-10ol9l. PacTp noJ1Horo BHyTpeHHerooTpa.JKeHIDI O~HOBpeMeHHo·pema11 

npo6JieMy OAHOpO,ItHOCTH--OCBeI11eHru. BO BCeM pa6oqeM •ooieMe, BRJlID'laJI 30_; 

Hy, rpaHHqaazyro C pacTpc».\. ,llaJlbHeID!lee llOBU!IleHHe ·o'AHOPO,ItHOCTH 'AOOTH.;.. 

JlOC& : npRMeHeHHeM 'AJlll g_}OTOrpaqinpo:eaHI/IH i{pacHorb g_)HJII,Tpa (KC-10), B 

3HatJHTeJll>HOf CTeneHR yMeIU,ma!l!Itero XpOMaTR3M H306_pallteHRH H qJOH·pac-· 

ceHHHoro cBeTa/101. PacqeT a ouemta noKasaim, tJTo B ns6paHiion cxe

Me HeO,ItHOpO,ItHOCTb OCBeI!leHRH B O'AHOM nJlOCKOCTR He npeBlllllaeT ·7%. Kop-

nyc H qiJJaHeu KaMepil R3rOTOBJleHl:l H3 JlHTOM HeplltaBelOlllef;i CTaJm X18 ~12-' 

MST, R3BeCTHOM CBOZMR aHTHMarHHTHllMR cBOilCTBaMH,- OCTaJ!XllRMRCH CTa-

6HJI1,HUMR no OTHOmeHHD K tpaSOBHM nepexo.n,aM B o6nacT.t 'pa6ci'!WC 'AJlll BIIlC 

TeMnepaTyp. Jl)IJI 3aJ!lHTHHX cTeKOJl-HJIJll!l,lllilaTOPOB BH6paHO-CTeKJlO K-8, 

~ee HWIMeHbmyD CBRJII,HOCTb R ny:mpqarocu • IlpH3Ml:l pacTpa IlOJllloro 

BHyTpeHHero OTpallteHHH R3rOTOBJleHl:l H3 CTeKJla · i<-10, - 06.ila'Aa!OIIlero 'AO

CTaTOtJHO 60J!I,amM K03@1RUHeHTOM npellOMJleHRH OTHOCHTeliHO lltll.nROro BO-
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JJ.OPO.D,a, qT0611 ll1Hp1rna npHsM no.nyiurnac1, pasyMHO 6om,mott ( B HameM · CJIY

qae 120 MM). 

IlOCKOJI!,Ky CTaH.D,apTHb!X ,ll,aHHHX o noBe.D,eHHH CTaJ!If X18 i12 MST npn 

TeMnepaTypax rumRoro BOJJ.OPO.D,a He 6HJIO, TO 6HJ!If npoBe.D,eHH HCCJI6.D,OBa

HHH ee CBOHCTB; 0KasaJioc1,, qTo no OCHOBHOMy riapaMeTpy npoqHOCTH npn 

HH3KHX TeMnepaTypax - y.D,apHOH BH3KOCTH CTam, yKa38.!JHOrO THna M0llt6T 

6HTI, npiw.eHeHa ,ll,M HsrOTOBJieHM .D,eTaJieH KaMepu (y.D,apHaH BHSKOCTI, 

JIHTL11·: .D.M Kopnyca KaMep11 3,7 KrM/cM2 H .D.M qj.naHna - 4,4 KrM/cM2111_1.t 
Ha;i;eJKHOCTI, H 6esonacHOCTI, pa60TH c BIIK-100 611.na o6ecneqeHa Tpe

MR cnoco6aMH: 1) Ilpn KOHCTPYHPOBaHHH BilK-100 611Jia npru.ieHeHa .llLllapHa/1 

CHCTeMa TeilJIOHS0~
112

1, cy111ecTB6HHO IlOB!lCHBl!laJI 6eaonacHOCTI, pa6o

Tll C BilK-100 no CpaBHeHHIO C KaMepam1 C BllCOKOBaKYYMHOH CHCT6MOH Ten

JlOHSO]l.lIIUm. AHaJ1113 BOSMOJKHux HCTOtiHHKOB OlllH6ox, KOTopue MoryT duh· 

BHSBaH!l peippaKcinen CB6TOBHX .nytieil B rasoo6pasHOM CJIOe BOJJ.OPO.D,a/131, 
tiepes KOTOPHH Be.zieTCR q>OTOrpa.q\npoBaHHe 

1
IlOKasaJl, IJTO npn ,llOCTaTOtiHO 

llt6CTKHX Tpe60BaHHJDC R CHCTeMe Tep,iocTaTHPOBaHHi Pe(JJiiru<nruo MOlltHo> { ' 

yqecTi. B ClJIOKax OllTHtieCRHX ROHCTaHT nporpaM!,!il reoMeTp.Mecitoil pexoil

CTPYKI.Uffl. 2) Bee ycTpottcTm, ·cnocod1me '.BllsBaT.L HcxpdodpasoBaH:ae n,'Ha• 

XOJJ.HlllH6CR B saJle, r.D,e pacnoJIOllteHa BIIK-100, ·saRJlJO'ieHH B 'repuerHqHue 

KOIKYXH H IlPOJJ.Y:aaKlTCSI IJHCTHM rasot.i. Oirn ·cfUI.ClilteHH CTaH,ll,aPT!WMH .D,aTim

KaMH .D,aBJieHaa, BK.lllO'leHHHMH B cxeMy aBapHttHOH CHI'HaJIHSanHH 11 6JIORH-. 

P,OBOR, aBTOMaTHtJeCRH npeRpalllBJOlllHX paelozy· YCTaHOBKH H OilOBel!lB-IOIIIHX . 

onepaTopa B c.nyqamc yrpoau ampu. 3) B saJ1e, r.D,e pacno11ollteHa BIIK-

100; IlOJIOll:eHHe . ,llarqHKOB ra30fillaJIH3aTOpOB : BlidHpMOCL 

TaRHM oClpasOM, 'lTO npH llOJIBJieHlUI r.zte-JIH6o B n0Me111eami ·BOJJ.OPO.Ita· O,ll,HH 

ns STHX .ztaTqHRoB 06SI3aTem,iio cpaelarumer ·a BKJlJJ!laeT peaepBHyli· .i!Be:- . 

Ha,It~aTHKpaTHYIO BeHTH~., 

6 

Bo ~Topoii r.naB~ paccMaTpHBaeTCSI YCTPOHCTBO BIIK-100 a KOH-

crpyxnn11 Hexoropux ee ysxoB. Ha pnc.2 cxeMaTnqecKH 11so6pallteHa 

KOHCTPYK~R BilK-100., Han6oJiee HHTepeCHIDm 3Jl8M8Hra-

MH ROHCTPYKI.Um BilK-100, B ROTOPUX aw;ollteHH H_OB!le pemeHIIB, OTJ!Iftia~ 

l!IR6 ee OT .D.PYr:l!X BO.D.OPOJJ.HHX R~ep,SIBJJHIOTCSI: COCY.D. .zt!,JOOpa, o6pasy~ 

l!IHH If,18CTe C rasoBHM .HanoJIHeHHeM BOJJ.OPO.D.OM CHCTeMy .ztI,JOapHOH Tenno

HSOMI.Um; pacTp llOJIHOro BHyTpeHHero OTpallteHru/14/, SIBJllIIO!IU1CCSI B 

TO ~e. BPeMR qacTI,IO CHCT8M~ OCB8l!leHHH, pa,nnarop1121, ll03BOJlJI!Ol!IHH B 

CT8KJ18 HM6TI, M8Jlll'.H .rpa.D,HeHT TeMnepaTYPH H JiBJlffiOlllliHCR tiaCTl,IO CHCTe

Mli Tep,IOCTaTHPOBaHHSI BilK-100; cacTeMa .Ha.D,yBHoro ynJIOTHeHHef15/,KO

TOpaH no cy111ecTey SIBJµI6TCR qacTI,IO KOHCTPYKI.Uffl Ropnyca KaMepH. CpaBHe

HH8 xapax:repHCTHK CHc.reMH ynJIOTHeHH/1 C xapax:rep:11CTHKaMH ynJIOTHeHH/1 

72" Ka.Mepu EepKJIH noxasaJio, qro npe.D,JIOllt8H1:_{all Ha.MR KOHc:rpyKUHJI, BnepB1rn 

peaJIHSOBaHHaSI B BIIK-::-100, He ycTynaeT CHCTeMe 72" RaMepH BepxJIH, a 

no uenoMy PRJJ.Y xapaKTepHcTHK ee npeoocxo.D,HT. 

B M8CCHBHHX ~eTaJISIX 6om,nrax BO.D.OPO.D,HUX nysupl>KOBHX KaMep, no

Mel!leHHHX B sHaqaTeJI!,HOe MarHRTHOe none, npa pesKHX aBapHfiHUX OTK~ 

~eHHRX TO~a B OClMOTKax,MarHRTa MO:l:YT BOSHHKaTI, TellJIOBHe H ,ll,HHIJMHqe

CKHe HarpysRI!, o6SI3aHHHe CBORM npOHCXOJK,ll,eHHeM RHJJ.YK~OHHUM TOKaM H . 

TOKaM ~KO. 

IlpH npoeKTHpOBaHHH MaCCHBHHX ~8TaJ16H KaMepu .D,HccepTaHTOM ClHJIH 

paccqaT~li T.enJIOBHe HarpysRll, B03HHKaJOIJ!He BO qi.naHue H KOpnyce RaMe

pu. BpeMH Cila.D,aHH.fI TOKa 6HJlO,IlpUHRTO paBHHM C06CTB6HHOMY BpeMeHH 

peJiaI<ca~H t' = 6 ceK. Ilpe,ll,IlonaraJioc1,, '!TO qi.naHeu IL 601<0B1ie cTerurn 

HarpeBaDTCJI B o,cHOBHOM HHJJ.YK~OHHllMH TOKaMH, a ,ll,H~ KaMep~ - TOKaMll 

~Ko. PactieTu nOKasaJIH, qTo TenJIOBll,ll,eneHne B .D,eTaJISIX xa~epu He npe-
• • . • ,, 4 
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BHCRT 1 Oom,woll RanopRR, a llOH;u,epoMOTOpHue CRJIH, B03Hm<ruJ!IlHe B ;u.e

TaJIJIX RaMepu, BU30BYT aqq,eRT,3RBHBaneHTHUH IlOBHWemm ;u,aBJlBHRH Ha 

0,2 aTMOCcpepi/6/. 

nJI.lI npRBe;u,eHliH B ;u,eHCTBHe MeXaHH3Ma ll3MeHeHRH ;u,aBJlBHM 6una 

paspa60TaHa CRCTeMa npRBO;u,a C llOMOIJU,JO .:U.BYXCTyrieH"!aTHX IlHemioaneRT- . 

puiiecRRX :rrnanaH0✓16/, 66ecne"!HBaXI!lM cTa6Hm,Hy10 padoTy RaMepu. 

ll TIJBTI,eH rnaBe ;u.aeTCHRpaTROe OllllCaHRe CTepee<;poTorpaMMeTpP!

qeCROli ycTaHOBirn117/, · ROHCTPYRnPIH KoTdpotl BRJllO'laeT B cedH 6asoey.10 

nJlll·Ty, H_a ·RoTopon· cMoif-rnpoBaHu: "!eTI~pe .qior0Ra1.1epu, .n:aa {flnm,Monpo

TiI)KHh!X MexaHH3Ma, cHa6:KeRHllX . .:U.BYMH :imccefaMH Itallt;u.lltl, li OCBBTRTBJU,- .. ·· 

QJO:pMlipOBaTeJU, CBBTOBOrO. KOHyca, BRJIDlaIO!!\liH B Ce6H TpR RMily J!I,CHHe 

JIBMill,! HcJ)K-50. 0Tpa1rarem. bcBeTRTeJI.lI rih!HeceH B padoqntl o6'i,eM RaMepa. 

OH CROHCTpyapoBaH ll3 12 IlPR3M nonHoro BHyTpeHHel'o OTpallteHM.- IIp,13.;. 

Ma - aro' CTeIOl/IHHM ROHC'r'.PYRUP!H, 06paso:aa1ma.1t ceqeHiffiMH c·ne;u.yJOI~ . 

IlOBepXHOCTeil: BXO;u,HOH B gJO!)Me TOpon;u,a C pa,zu1ycaMR RPRBR3HH 2680 MM 

a 840 iAM 'n .:U.BYMH OTpal!taJOOlliMR ROHR"!eCIUlMH, nepeceKa!Ol!IHMHCH no.n yr

JlOM 96°, o:fpa~y10U1ID,m B nepeceqeHRR 'pe6po C pa;u,RyCOM 1900 MM. TaKOH 

pacTp ,naer Ma~cHMaJU,HO BOsMollUly10 cBeroor;u.a"!y 6es npHMeHeRM oTpaJK.an-;. 

IllliX IlOKPHTHfi. Ero BXO;u,HaH IlOBepXHOCTI, OllTRqecKM R ll03TOMy o6na.:u.a~ 

eT Han.~eHI,I!IHM napasRTHHM pacceHHReM. OcHOBHHe xapaKTepHCTRKR gJOTO"

rp~RqecKOH c.ic-reM11 cJ1e;rr.yro1IUie: cpoTorpaq,apcrnaHiie Be;u.eTcH Ha tieTupe 

CTe~eonpoeRWIR. qepes. OO'LBRTRBH"Pyccap-IIiiasMaT: T2; pacrionoieHHue B 
'•J ... : • 

Bepw~muc npmv.6y:roJ1I,Hliita 500x310 wl; mmOOJlI,WHH yroJI cpoTorpaq,upo:aa-

Hl'UI KaMepH 21 1 5° npR pa6oqeM yrne 06'I>e~Tll.I3a 30°; yBBJIB"leHM 0,106; 
0, 1'16; o, 096 .:U.JllI IlJlOCKOCTett HaBe;u,eHRH, nepe;u,Hero R sa;u,Hero IlJlaHOB · 

COO;Be;CT~eHHO; acT:imiaTRSM 06'b8KTRBOB Ill)li "yriiax cporor_paif>apd:BaHM 

;u.o 22° npeHe6pelKll.MO Man; .:U.RCTOPCM pacnpe;u.eneHa cRMMeTpR'lHO OTHOCR

TeJlI,HO nnocRocTH HaBe;u.eHM (cepe)tll.Ha RaMepu) n npn yrnax cpoTorpaq,n-

8 

POBaHM 17° COCTaBJI.lieT ~g-g3~. a npH yrnax 10° npa:icili'JeCRH o6pauia-
l . -, 

eTcH B o. O;u.RH tiRKJI ripormm:a n.neHKR ;u,JIBTCH 4,3 ceR. 

D "!eTBepToif r.naBe ;u.aeTcH onncaHne · 011.cre?.m ynpaBneHRH H KOHTpo

JIH pelKll.Ma pa60TH yc~aHOBKH ~ CI.!HXpbmrnarma; ee -pa60TH c yCKOpH're.neM 

/ 18/, paspaOor~rnoiJ ucxo;u.H ns rpedo:BaHHii, cqio:pMyi'uipo:BaHHh!X ;u.M BITI{-

100 B nepBofl rnaBe. rnaBHHMR li3 3TRX Tpe6oBaHI.!H HBJl/IIOTCH: 1) CTa-

6HJ1I,HOCTI,.H Ha;u,eJKHOCTI, pa60Tll ooex Cll.CTeM, 06ecne"!RBalOlllM .:U.JIBTeJU,

HYJO 6ecnepe6oiiHym ~ aBapHiiHO-YCTOii'lRBYIO 3Rcnnyaraumo ycTaHOBKR; 

2) BpeMeHHa!I. cra6RJ1I,HOCTI, sa~ycRa ooex CRCTeM, ,o6ecne"!HBaIOrqa!I IlOBTO

pHeMOCTI, pelltHMa RaMepi:l. B oT.zie.nr,Hh!X uru<nax R BpeMeHHYIO cra6nm,HocTI, · 

nona;u.aHM ny'IRa B Krutepy B WIHHMyMe KpHBOR H3lL8HeHHR·AaBneHHR.YAOB-

JleTBOpeHRe 3THX TpeOOBaHRH y.zia"IHO pemaeTCH npruieHeHReM .:U.JllI cxeMHHX 

pemeHRH nony~pOBO;u,Rm(OB!DC npn6opoB. niiii Ha.nelltHOCTI.I per~cTpanPIH·He

HC~pa~ocTe~ R a~pl.lHHhlX pelltHM~B tpyHKI.WOHaJlI,HllX nenen BO.ItOPO.ItHOH Ra

Mepu npRMeHeHH'• JlOrli'l~~KRe c~-~MH "ReT", 
0

":a" I.I "I.I.RR" B CR~TeMa~ 3ByRo-
. -,'· ... 

KOH H CBeTOBOH CHrH8Jlll.SB.lWH. 

BcH ·annapaTypa'pa~ieneHa Ha cpyHRnPJOHa~H!:lEi' OJlOK;, ROTOpue no-,, . 

cTpoeHH no MO.lJYJlbHOMY rip:aH~Y: nJllI nocTpoeHHJI 611oxoB 3IIY npRMeHeHo 
. . " I':~- ' ' , . ~ 

11 TWlOB CTaH.napTHWC .:U.JIH ycTaHOBRR c BIIK-100 Mo.n;yiiefl. B CJiy"!ae He-
.• ' ' , ' ,: - r - . ' • •. 

HCilpaBHOCTH 3aMeHEl cpasy no.nnel!W.T MO;rr.y}ll,, ycTanaBJIBBaeMUH B,CXBMY 

Ha pa3'I>eMe. 

BpeMeHHaH )tll.arpaMMa pa6oTu nysup1,R0Bofl Ra.MePJ,l R rfu7HRnPJOHaJ1I,HaJI 

cxeMa noc~~O~H~ m'.IWI BIIK-100 noiasaHH Ha pac.4', R3 ROWporo BR;u.-. 
• • •; 0 , ' I ' • - • 

Ho, qro ynpaBJieH:ae ooeM ROMnnettcOM BIIK-100 ocymecrBMeTCH c ·noMonu,ro 
'. , .. ,' . '·,., -,__ 

4 nycRolll:lX RMnyncoB: 1 - HMnym,c onoBemeHRH Ha"!aJla ycxopeHRH, npn-
- '-.. ' . '·. . . . . ' ,. ~ ~ . ' ' \ ' ; .-. ' ' '. . . . -, . ' 

xo;u.mlllli! sa 3.ceR .no_c6poca "!acrru.t Ha Mlllllelil,, 2-nMIIyn1,c sanycKa <pH3H-
. . - ' '' : ~ , . ' . . , ' . . 

qecxoR annaparypu (llPA),aTOT nWiyn1,c Ta.KJ:e npHxO~H~ or ycKopHrena,ao 

aa 80.0,5 ~~~K ·Ao c<l~o~a ~ac;nn Ha_ M~~oa~,J-sanycKaer aaqano crp~oa, 
t 1 -~ . ' . •: . . : . · · ·; ~ · , I • . '. • ' 
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1.toxer dun KaK BHemmm, TaK n BHyrpeHmrn, sa.itepll[a.HHUM o:rnocnrein,H_o 

M~A, 4 - IlPRXO,IlllT OT n~pBOfi RJIR sa,naruiofi CTpOdlipOBa.HHOfi qacTHUI,l. 

BpeMeHHoe nono,~eHne ooex yKa3aHHI:lX m.inyJII,COB peryJmpyeTcH cooTBeT

CTBy!O!llliMH OJlOKaMH sa,nep~eK _(EB3),. odecneqnBalOl!U™li TOqHOCTb 0,5% 

npu 3a,nepllille 100 MceK. 'l'eMnepaTypmm KoaqxlimweHT c-ra6nm,HocTn Iili3 -' 

B ,Illl~a30He T_eMnepaTyp 18°-30°C He npeBIJ:IDaeT 0,0025% Ha 1°. . 
• • • • t ., -...'-' 

Bee aBa~UilH~~ Clll'HaJlll, _OJlOKllpylO!IUie paOoTy ycTaHOBKH, Bh!Be.n;eHH 

B BV!.!l;e CBeTOBoro raOJlo Ha_ OT,Il8JlI,IlYJO naHeJII,~ .UeOJlOKHl)OBKa n_pouc~O,IlliT 

aBTOMaTnqec~n IlOCJleJCTpaHeHRH HencnpaBHOCTH. &:ero npe.nyCMOTpe~o 
• • ' - . - • ~ t • • .•. 

13 a:sapnfiHUX CJlyqaeB, Hanp.0Mep: IlOBh!llleHHe .naBJleHHH B KaMepe, y-x:y,n-
. . '' -, . . ' ., ' ,., ' ,, . 

meHne. BaHy:17Ma B .IlbIOape ll T_.n. Hee. OJlOKll ynpa~JleH!1H OT,neJII,Hm,rn: CHO-
• <' • •·' • '. ,; • • . • ~_.,. . ~ • ; ~_-;- :• ' • l. 

TeMaM:n ycTaHOBKli CKOMIIOHOBa.Hll B Bli,Iie nyJII,Ta ynpaBJleHHH. 
. .. . . . ~.: . ,. . '.. ·. . ';. . . . . . . . ·~ ... 

. Bo BTOPOfi qacTH )UiCCepTall,HU pacCMOTpeHu HeKoTOpIJ:e MeTo,nnqec1me 

Bonpoci/
191, ~JlaBHHM ;OpasOM c~~aHHJe c ncc~e.no~n -~~sJIBq~or~ '' 

. . .. ! . ' '!' 

po,na norpemHOCTeH li B03MOlKHOCTeH B03HllKHOBeHllR CllCTeMaTnqecKHX omn-
•• • \. • ~ ' ,-- • ·,. --.- • • -, w, , , ••• • • • : - •• : • - :. 

OOK, a TaK~e MeTo~nqecKv.e Bonpocu oOpaOoTKli CHBMKOB. 3TO BeCbMa Ba~-
,.. • ' !, ' • ·-,.. _.. f :. ' • _;~ 

HM qacTb,IlOCKOJll,KY ~O_pMall,HH c BIIK-100 oOpaOaTuBaeTCH BnepBue. 
,; . '! 1 :'H, _>,' :.i. : ·1 ;· . ·, ,7' . .' ~ . ,',r 

B rnaBe nHTofi IlPOBe.neH aHaJlll3_Bonpoc~ 0 saBHCHMOCTli KaqecT:sa 

nony~aeMI,D{ ipOTorpaqmfi OT. cneKTpam,aoro COCTaBa CBeTa, .B KOTOPOM Be-
• • ~ • ,_ • ' - • '. . \ s. ' ' . • .. • 

,neTcH woTorpaqinpoBaHHe coOHTnff B Bo,nopo,nHofi nysHpbROBoff KaMepe. B 

paOoT/
1
0/ Ouna noK~BaHa r.ieJlecoodpasHocT~ 

1
qi0To;paqi~;OBaHliH B · K~~'..:_:-" · · 

HOM cBeTe sa cqeT yMem,meHHH xpoMaTRsMa asoOpaxeHRR a pacceaHHoro 

iJ)oH£~rJpHMeneHRe B_ ocB~;~Te.71~ JJ.M BIIl{-100 K,P~CHO~~ ipli~Tr: KC-~O, , 

rpaH~ nponycKaHrut KOToporo Haxo,nnTcR B ocinacTR 6000 A, ·nosBOJlli_: 

.710 3aM8THO no,nHHTI, R~HTpaCT 11!300paJJteHHil CJle,noB, B oc66e~o;~,II! Ha 
- . . . . . . ·.: . . ' -~. : . ',' . ..w ~. . ;; ' 1c" 

OOJlI,illllX yrmx, T.e. Ha KpaHX noJlH speHUH. IloBUCUJlCR TaK~e KOHTpacT 

a·;·; cqeT ·yMelib~eHH.!I pacc;~HHoro cioHa.-'Kpacmi cra~·T{or4iniiiTpo:Eiu-

:saeT OK0.710 '6o,,;,;- CBeTa, a yBeJmttl'!Tb \mepr~ ~~blillK-11! npam~OCb 

Bcero B I, .'.3 pas a. CKaHnpoBrurne ;p~~a ua' 'CHl!MK8 C BIIK-100 Ha . 

lO 

MllKPO.IteHCllTOMeTpe .n;ano BeJllittliHy ero llllil)lillli 30 MliKpoH. KaqecTBO. no

nyqaeMIDC C KpaCHIJ:M !pliJII,TPOM ~OTOrpa!pliH nosBOJlli.710 B ,naJII,HenmeM Be

CTII! rue o0pa0oTRy Ha aBTOMaTe HPn • 
B I'JlaBe' mecTOH onRCblBalOTCH pesyJII,TaTH UCCJle,IlOBaHHH XS:paKTepll!- •. 

CTHK MarHll!THOrO no.7lli MaI'Hll!Ta MC-12/G/. MarHUTHOe none 11!3MePH.710Cb 

,naTqlil{OM XoJIJia c -roquocTMl 0,2%: Ilone Ouno li3MepeHo i:: maroM 50 MM. 

Cpe,nHliff rpa)U1eHT Z -KO.MnoHeHTbl IlOJlH OKasaJlCH paBHHM 47 raycc/CM, 

a ee cpe,nHHH BeJmqliHa B cpe,nHett nJlOCKOCTII! KaMepu COCTaBHna 18580±9 

raycc. MaKCllMElJII,HIJ:e OTKJlO~eH:wr- B rprumqHUX llJlOCKOCTHX:+650,' -750. 

.UM npoBepxa BOsMoJKHoro BJIRHHHR MaTepzaJia. KaMepu ·B 12 penepHux Toq~ 

Rax none OuJ10 RsMepeHo noBTopHo ripn coOpaHHmc·B Mlll'HliTe jeTarunc Ka

Mepa. B npe,neJlax omnOoK H3MepeHHfi He 6HJ10 3aMeqeuo CllCTeMaTHqecKllX, 

CMellleHll!:11 OT pa.Hee· ll3MepeHHblX B 3TIDC TOtffiaX 3HaqeHHiH" B03MOlKHOCTb 113-::

MeHElHliH MarHll!THofi. CTPYKTYPB MaTepnana RaMepu npn.:TeMneparype llCH,nKoro 

Bo.1topo,D;a npoBepHiracr, nyTeu H3MepeHlrn Maccu K0 -Meaoua, paccqnTaHHoii 

ns uapaTnpoBaHHwc napaMeTpoB pacna,nHmc qacTnu. no pacnpe,neJ1eH:n10 ns 

510 BHJlOR nonyqeilo sHaqeHne Maccu 0,4973±0,0004 rsB. Ms cpaBHeHW! 

C Ta0JmtJHHM 3HaqeHHeM BH,D;HO, qTo MarHHTHOe IlOJle. B paOoqeM ocn.eMe · 

Rru.iepu He MOXeT HMeTb·c,nBnra OoJ1ee 0,2%.· 

B rJ1aBe ce.ru,Moff onucu:saeTcH CHCTeMa ,nosapoBKn ny'IBaf20/~ npn

MeueHHM HaMR B nepBOM· sKcnepBMeHTe c BTIK-100 B nytffie IC-"MesoHoB c 

ru,mym,cOM 5· raB/i::. Paapa6oTamian COH,leCTHO c COTPY,IlHHKaMII! ·cnCTeMa, 

.nosnpoBKH npn sKcnosnll,HH.nysupbKOBBX'RaMep BO BHemHRX-nyqitax.ycFopn

TeJlH i:ipm.1eHeHa B CoBeTCl(OM CoJDSe BnepBHe. Ee npm.1eHeHHe .na.Jlo HCKJIJO-: 

qnTell!,HO xopomnfi sgx!ieKT paBHOMepHOCTII! sarpysl(JI! CHllMKOB qacT:imaMH; 

tJTO ·xopomo HJLIWCTpll!pyeT pnc • .S.. 3To,a CBOIO OtJepe,Ilb,3aMeTHO nOBblCliJIO 

ajxpeKTHBHOCT!, -"npOCMOTI)a .H o011.epa CH.HMROB. 

. ~r 

: II 



B EOCbMOH rJiaBenpe,n;cTaBJ1JieTCJI onacaIIBe o6men cxeMH Macc~Boa· 

odpadoTRH codHTaa B n-:p-aRcnepHMeHTe npa 5 r~B/c. AnropnTM ::noil 

CXeMH IlOCTpoeH Ha Clase o6opy,n;o:aa.IIBJI J'If3-60paTOPRll BWIRCJlHT~Jll,HOH Tex

HHRH ll aBToMaTasaUilli: IIYOC-10, 3BM_ C.I!C-1604A n C.I!C'.'"160 (nosMee no,n;

RJllO'lHJiaCb u;efil IlYOC-H; JlHHIDl. c 'ESCM-4)/21/. IIpocMOTpOBHe. C;OJJH YIIC-

50-8~221, l,13roTOBJleHHHEl. ~!,BH,I(e .,.n:Byx ,n;ettcT~JO!I!HX MaReTOB cneuaam,..:_. 

HO ,I{JlJI npocMOTpa .nJieHRa C ,BIIK-'.1Q0 •. CJH}lll BR]WieH!=l B 'aT}/ cxeMy ylKe Ha 
·~ . . ~ ,. . . . . ' . ' ~ . ., . " ~ . 

cTa.zµrn npo~Hoii a15cnJiyaTaun:a, a. 6oJiee noJIOBHHH nJieHR:a (~oJiee 2sq 000 

woTorpaqiaiO, 61mo npocMoTpeHo Hll .. Hux. B Ra'.leCTBe sBeHa B. u;eIIB o6pac' .. 

CJOTRH BRmoqeHa cncTeMa nporpaMM o6pa6oTRH co6uT:aii Ha 3BM C~C-1604A, 
' • '.. •. • • '<. -~ • •' ' 

nocTpoeH.HM Ha dase,nporpaMM PIUT, THRESH,~RJN~ ,-S_LJCE'. ,SllMX ,a,n;an-

Tapo~ux c::pTpy~mtBMH JIBTA~23/ .ztJUI a~°'ii ~- Uefil 6asoBI~x· npor;, 

pa.MM CJNJJ/jt OC,HameHa ,I{OilOJlHHT.8JU,HO 'BcnoMOraT,eJlbHID>rn np~rpaMMaMa/2~( •. 

3TO ne>3BOJlllJ10 llOJJy'lllT;f> e,wrnyJO Cli~T~y, no KOTopoii npoxo~eHae COCIH

THH OOBepmaJlOCb aBTOMaTHqflCRH., CJie;zyeT ,_OTM8TRTb, '}TO yKasaHHHil ROM~

Jl8KC ~6pa60T1rn co6H_THii •. Ha.:SBM C.I!C-16,Q4A _ll BH.n;_e, :as06pruteHHq'.'1 Ha "'· 

p:ac3a.(S, CJHJl BnepBHe.,BBe.n;e!{ .B. CHCTeMaTaqecKyJO SKCnJiyaT.aIJ;ll!O -no,n; PY-, 
. - . .., ' ' .• - . ' ,., • '· !· . • ~ ,-.... 

ROBl),!(CTI)OM. ll n_p:a yqacTRH ,n;iaccepT~Ta. CJie,n;yeT OTNeTHTb BalltH:}7!0 pom, 

BB8A8HHJI B CHCTeMy BCilOMOraTeJU,~HX nporpaMM,_ COCT~~ra .B TO~~. 'lTq 

OH~ Il()3BOJlli}Ul npe>BO,I{li~b ,Jll06He BHCJf)PKR H ynopH,Itoqeruur C06HTlili npa 
- . ' ., ':- ' . ' . . 

HCJIOJIJ,.30Ba.HMH 3BM.: ~TO B8Ch!Ja BalKH~~ . IlOCKOJlhKY ClaaoBa/I .,, . ,; 

nporpaMMa CJiailc, no,n;roraBJIHBaIO!lla;JI CTaH,n;apTHy10 DST, .ou,n;aeT Ha JieH-. 

Te COCJNTUJI,ynopH,ItO'leHHHe no RX KO,nOBOMy 'lHCJiy. IloaTOMY .Bce.c06HTrUI, 
\ • ,, . • :.i.. • ·~. • . • • ' 

nocTyna!OlIIUe: nocJie nepeMepoB, TP,e6o:aa~ o6JisaTem,Hoii _n~pecopT.upoBKa 

(TaRRX co6u~ua 6uJio -p0%). 
, B ,neBJIToiL rJiaBe cocpe,noToqeffil ocHOBHHe pess JlbTaTH ncc.ne.noBaHRJI 

TQqHOCTeii R3MepeHR~ ~R~R'lecxµ Be~quH H~ nJie~Kax. c BIIK~1ocl191.cJie_-
. ~"' ' . ,; ' ' . , . •'· . ·: .-

,n;y eT no,nqepRHYTb BalltHOCTb STRX llCCJie,noBaHHii, IlOCROJU,~y YCTaHOmta C 
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BIIK-100 BCTYilRJia B CTPOH BllepBHe, a Bee ROH9TPYKIJ;lli0 6UJlll Bll8pBHe 
. -- . 

saJ101KeH1,1 npHHIJ;llllH, KOTOPfi8.MOrJlll ORasaTbCfl liCTO'lHRKOM ,I{OilOJl.HHTeJU,-
, ' ,-: ~ . 

HHX HCKaxteHUH (Hanpm,iep, ,nI,JOapHM CHCTeMa TeilJIOil30WUIU C q)OTOrpa-
t'": • ~ • •<, C 

q>HpOBaHReM qepe3 CTOJ16 rasoo6pa3HOrO BO,n;opo,n;a C rpa,n;HeHTOM TeMnepa

Typ): Bu~ npoBe,lleHI,1 • cJie.nyIO!IIH~ uccJie,ll~B~Irn. 

1. I!3M8p9HH JlO~H!l8 K,PHB~~H~ ITY'IKOBHX CJ18,llOB (P'-'5 f aB/c ) 1 C~OTO

rpaqJHpOBaHH!lX B orcyTCTBH~ 11arHHTHo~o noJin.Ycr~oBJieHo,iiTo ,llRHrum

t1ecx1;e .l{HCTOpc1m cJie,ll~-~ ~ .BIIB':.'rno ,llJIHHOl:t 90 CM' npH qiororpa.qlHpOBaHHH 

C .38,It8plltKOll CBeTa M8Hee 2 u·ceK. uoryr. BH·o'CHTh norpemHOC?h ,llJI/I 'laCTHll 

c mmyJ11,co11 5 rsB/c, He npeBHmaDlllYD OlllPIOKy, B!l3!lBaeMyn KyJioHOBCKHM 

MHoroRpaTHHM pacceromeM. Ilp:a aa,n;eplltRax Melibme 1, 2 MC€lK o~6Ka npe

Hedp~~o ~ana 'c~6oqae ~oTOrpaqiu nOJJY'laJllic~ c sa,n;eplKROH cBeTa .. ,. . . , 

1,6-1,8_ MCeK) • 

2. TpeMJI cnoco6aMH onpe,neJieHa npocTpaHcTBeHHM paspemaIO!IIM 

cnoco6HocTb ycTaHOBKH npu nsMepeIIBmc aa npa6opaxIIYOC-10 a BoccTa~ 

HOBJielillll npoc_TPaHCTBeHHHX KOOP,n;HHaT nporpaMMOH THRESH a) no pac-

npe,neJieHUJO BOCCTaHOBJ18HWI ROOP,nRHaT penepHHX Rp8CTOB Ha XOJIO,ll;HOM 
. ' ' .· ,• ·.,- ' . \. 

CTe~ire :a_npasMe pacTpa; 6) no pacnpe,ne~eHHIO ocTaTROB cp~,nHe1rna,n;pa-

T:aqHoro ws~poca JO'leR oROJIO_WRTHporoHHoii K HHM nporpruMJOH THRESH 
' ' ••, . •· ,.. . ',• ' ' 

cnapaJIR; B) no_HCCJie,nOBaHRJO aaBHCHMOCTR ,nOJlll qiHTHpyeMHX nporpaMMoii 
:. . t . :· . . ' • '· ~. • : '. ' - ,· • , ,. . ' . . . 

Q.RIN~ C06HTHH C. qeTHPbM~CTeneHEMR CB060.J'U,1 OT 3HaqeHUHXOHCTaH-
·,., ... , , ·.,. ·-.· . · .. ·····. . ' ' . ,. ' 

TH fo • npUMeHHeMOit B (;R.1 N 1} ,D;JlJI BH'lllCJieHHH onm60R B onpe,n;eJie-

HID!.. ~PRBHSHH, Il~O~ROrO. y~Jia R yr~ norizy~eHM~ Bo ~cex Tpex· CJITI~ 
• ,•, • h • • ,< ' <'' • ~. • f '• 

6H}10 llOJIYqe~o 3Hat!eHRe, 6Jlll3K06 R 70 MRM B npocTpaHCTBe RaMepu. 

3.-~HJl npoBe,ne~ a~aJIRS cTaTHC~H'l~CKoro cpaBHeH~ qiRTHPOB8.HHHX 

R HeqJ_HTHPOBalilillX (B nporpaMMe __ ~RINZl ) na1J13:MeTpOB CJie,nOB C06HTRf.i, 

asMepJIBIDRXCJI a o(ScqaTHBaB!l!RXCH B l{y6He a Bep1um no pacnpe,nen.eHIUIM 
' . . . : . , . 

BeJlll'lllli: 
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p :: d., Hedi.HT - d., dillT • 

-JolHeif}u -6:/f}llT 
1 

B c.nyqae, ecJm HeT CllCTeMaTll'I8CRmc OIIJH60R H npaBR.111,HQ c6aJia.H-

CHPOBaH!:l BHyTpeHHne H BHellIHlle onm6:1rn B nporpaMMe GRIND , _pacnpe.ne

Jlemm P _. ,!1;JIJI 1/.9 , _ j> , ',,.. ,!l;OJllKHI1 6I1T1> Hop,1anHI1MH co cpe));Hm.t 

0 H Cp8,!1;H8KBa,!1;paTU'IH!:lM YRJlOHelilleM sHaqeHlleM 
1. XOTJI B, Ha!lleM 

c.nyqae. H He 6UJ10 no_JIHOCT1,JO CKOMil8HCllPO:BrufO OTHOlll8HHe BHyTpeHHmc 

OJIJH60K R BH8llJHllM, xapaKTepHCTllRH pacnpeJ(eJleHIIff B8Jlll'illH P nonytrn-
,. (. ~- . / , ' . ~ 

JlllC1, BilOJIHe Y.140BJ18TBOPifT8Jl1,Hl:lMlI, 'ITO Il03BOJlllJIO ·o6ie,nRH.IIT1, pe3yJ11,Ta-

Tll pa3HUX- lISMepeHIIil. 

B KaqecTBe Hrur60J1ee o6uien xapaKTepHCTllRR' YCTaiiOBKlI 61:lJlll onpe

,!1;8Jl8Hl:l paspemeHIIR sqqieKTHBHWC Mace, 1<0TopI1e npHBe,neHl:l B Ta6J1HI,le 1. 

Ha OCHOBaHlm npoBe,neHHhIX HCCJ18,!1;0Baiillil MOlKHO 3aKJ110qHT1>, "ITO BIIK-100 

RBJIR8TCR j'CTaiiOBKol ,no KJiaC:Cy TO"IHOCTH. BilOJlHe COOTB8TCTBY1Dlll8il MHpO

BblM CTaH.IiBPTaM. 

Tpena "!ac-r1, · ,nRccepTawm nocBm11aeTcR Henocpe.n;cTB8HHl:lM HccJie.no" 

Ba!{IDJM rn~•B3allM0,!1;eiicTBHii np1r 5 PaB/c. B nepBOM aKcnepRMeHTe, llPOB0-

,!1;RBllleMCR C BITK-100. ,UM 60J1ee rJ1y60Koro· aHa;msa no Mepe He06X0,!1;R

MOCTH lICllOJ11,3YIOTCR pesy .111,TaTu, no.n;ytieHHHe B ICp;,.3KCilfPHM8HTax .D:py

rm.rn aBTOpai.m llpH OOJiee BllCOKHX 3Heprmix. Raum HCCJI8,ll;OBaHHH OCHOBli

BaDTCH IlpHMepHO Ha 15000 COO!lTHR C "18Tl:lpLMH sapHX8HHllMH qacrHti&LH B 

KOH8tJHOM COCTOJIHHH H 3184 COOllTHHX C mecnn 3ap.1!:a:8HHUMH QaCTH~BlGf 

B KOH8QHOM COCTO.l!HHH, 3allHCaHH!lMH Ha Jl8HTax cywapHl:lX pesyJILTaTOB 

(DST). ·ocuo~Hiie sxcnepm,1eHTaJILHue pesy~1,Taru Omrn ony6JIHKOBaHl:l ·B 

padarax/25-29/ •. 

B r.naBe J(8CRTOH npe.ncTaBJ!JllOTCR-pesym.TaTU Ka"l8CTB8HHoro HCCJie-
•, • • ~ t 

,!l;OBaiillR HeRoTopwc·o611lillC xapaKTepHCTHK n-p-;;co6HTHH c "18THJ)1>MR ll me-
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CTI,JO 3apmteHHb!Ma 'l1:CTH~ll B ROH8'1HOM COCTOJIHHH. IlpH 5 rsl:l/c Bee 

TOilOJIOrH'leCRHe ceqeHIDI C06IJ:THH C meCTI,JO sapmKeHIWMll qacT~ll B 
- - -.. 

8-10 pas M8HI,me COOTB8TCTBY.IO!llIDC ceqeHHH c qeT.llp!,MJ! sapJIJKeHHIIMH 

qac THU8Mli. 

IlpR ana!llise pacnpe,neJie.linit no nonepe'lHOMY HMnyJII,cy Ha6JIIO,n·eHu 

CJ1e.ny10111He 3aROHOMepHOCTli: cpe,nHHR· nonepeqHun .HMilyJII,c HyRJIOHOB. BO 

Bcex RaHat ~eaRUHH npH ooe4,)!: MH01K8CTl3eHHOCT~ 60JII,ill;,; qeM cpe,n-
' ' . ' "' 

mrn nonepeqH~H RMtiYJII,G. IlliOHOB. B iamim, r,ne COXPaH.f!~TC.f! npo'.r<>H, 

cpe,ItHHil nonepe•rnuit 11unyJI1,c o:rp11ua:reJ11,HosapRllteHHHX Ill!OHOB Hecxom,:ito 
. . . . . . ·~ 

ClOJII,me, 'l8M , Il0JlOlltHTeJII,H03apRllt8HHIJ:X.B .KaHa;rax,r.ne IlpO'!OH nepeXO,ll;HT 

B Heit:rpoH,HaClJin,Itae:rca crporpe paBeHCTBO cpe,ItHero nonepeqHoro HMIIyii1,-. . 

ca rr+_ 11 If'-MeMHoB. P1 'letlipexJiy'leBUX CloJI1,me, ·qeu Pl: mec:r11Jiy'leBIJ:X 

COClUTHR.B pacnpe.neJI8H1111 'laCTHU no npo.nOJILHOMY HMIIyJI1,cy HaClJID,ltaercR 
' / ·- - . - . - .. . 

CRJII,HM saBHCHMOCTI, acHMMeTpu (P-B),/(J;? +B) OT Ml!OlKec~Be~Hoc;~ polK-

.!i810'.JIHXC.f! Me30HOB. C yBeJIHqetmeM MHOllteCTBeHHOCTa· ac~eTprur 6HCTpo 

na,naeT (B ocp6eHHOCTH y IlliOHOB). 
,. 

M3JIOllteHHHe BblJile qirutTH RaqecTBeHHo yRa3HBaJOT Ha To, 'lTO peaR

Uli.f! rr-p - m +n -n -:- • HBJIBeTc-tI HaH6oJieei nep:acpepR'!edR~tt •. Il?aBii~~:ae . 

38M8THOH 8Cll,MMeTpHR B yrioBIJ:X pacnpe,neJieHHJIX ll0~0¥TeJII,H03apRiKeH

HllX a HeitTpam,Hux nRoHoB JIBJl!IeTca cJie,ncTmieM nep~ipepH~ecKoro pollt

.Ii8HHJI, IlO-Bli.l(HMOMy, B nepeyIO oqepe,ni, Po - M830HOB. 

B Ta6JIHne 2 cpaBHHBaJOTCJI pe3ym.TaTu onpe.l(eJieHHJI ceqeHHit pe~ 

30HaHCOB B pasJIH'lHIDC KaHaJiax peaRUHfi: 

n-p - m+n7I:.:. cn+rr> . 
- m+n7I7I0 . m+n-) 

· ___: rr-+ir+rr7I- w+n-'> 
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(I) 

(2) 

(J) 

TaelJIHya 2 

KaHaJI Pesomwc Macca i lllRBHHa Ce'!~HHe, 
B MaB B aB MClapH 

1(4 ) J++/1236/ 1207,±3 83± 6 . 0,520±0,040 
1(6} , . · .. 1203±6 80t,32 0, 100±0,029 

1(4) 0 775±,4 121±10 0 t 760±,0 t 060 
1(6) ;O 738±9 125 4JHKC. 0,100 

I 
1(4) j . • A2 1300 Ta6JI.; 90 Ta6JI. :>0,140 

2(4) 
1 
¼/1236/ 1207±6 i 123±19 0,350±0,040 

2(4) 778±7 ' 131±20 · o';430f0,060'' .Po 
2(4) .P- ·,. 772±7 120±21 · 0,370±0,060 · · 

2(4) wo ··'786±2 ~ · 38±2 0,410±,0,060 
2(6) 785;4+1,5; 26±3 0,151+0,015 _, i,• 

, ·. - ' '-

2(4) 
t'fo 

... 556,±4 5±2.9 0,920±0,009 
2(6) 550 gJliRC • : 14± 3 0,028±0,006 

2(4) B I2IO Ta6JI., _ · 13() m.6JI.: -;:,-0,060 
' xo 2(6) i I 1?cny-qaeB 0,0046±0,0012 

~<4> 1tC/1236/ 
J 

1~32±5 56±14 0, 176±0,035 
3(6) 1214±13 50±,31 0,031±0,015 

3(4) .Po ?58;t7 113±20 
... 

0,440±,0, 070 

CeqelilllI peSOHa.HCOB onpe,neJl!IJillCb nyTeM no,nrOHRH no MeTo.ny HaHMeHI,lllillC 

RBa,npaTO~ RPRBOtt, npe,ncTaBJI.IIIOlll8ll cynepnOSHUHID ~OHa·C BpeilT - BHrHe~ 

POBCRHM pacnpe,neJieHHeM 

. BRW(M) . r (M) • r.ne 
. Uit2~v1o2)2+Me> r2(M) 

r {M) = ro < q, /q,,;>2e +1 , 

K aKcnepm.1eHTaJII,HHM pacnpe.l(eJieHruJM. ~oH.onpe,neJl!InCJI reHepaUHeH co-

6mllff "no MeTOJtY MOHTe-Kapno c IlOMomr,IO nporpaMMJ,1 FOWL/JO/ c yqeroM 
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HaI{JlOHa B pacnpe.n;eneHali no t JJ,JIH HYKllOHOB. qiOHOBa.ll KPliBa.ll nony- . 

q(lJJaCI, ·c11.ennrnam10M KPRBHX qJa.30BHX 06'b8MOB ( C yqeTOM HaKJIOHa) C 
; ,_ - ' 

KPI1Billlili, yqnTHBUBJllllMli OTpal!teHIUI pesOHaHCOB, B nponopururx, COOTB8T-. 

CTBYRJillHXCeqeHliRJ RX POJK.neHRii.- KpoMe pesoHaHCOB, yKaSaHH!lX·B Ta6Jin

ue, Ha'.5Jiio.naJilicI> aqxreKTH OT poJK.:nemm_p+-MeaoHa B peaI<r.n,u( 2(4): _ 

CTyneHbKa B odJiacTn MaCCH .f'-MesoHa, nsifaTKli B pacnpe.neJieHM 3qJ

qJ8KTRBHillC Mace P n+t"' B peaI<UHM 1(4) npR.sHatJeHnmc Mace 1500 MaB 

n 1700 MaB. 

llCC!).e.noBaHne H81\llOHOB B t 1 

- pacnp~,ne,JleHIDIX .n.rui't.lacc JJ.,,.+.1r-R 

.flf PJi'+ no~a3aiIO. 'ITO JJ.M C06I:1THll' nona.naroinnx B 06JlaCTI,. MB.CC ...Po~rL .tl .:+ -
pesOHaHCOB,.HaKJIOHH 3HaqnT8Jlhll0 60J1J,Jll8, 'ISM JJ,JlfI HepesoHaHCHllX O~Jia

CTeil: HaRJlOH A(rr;t-rr:·~ = 6,2±0~5; HaI{JIOH A{Il:IF')~,5±0,4.; HaKJlOH 
0 _ . I ' -

A(pII+~r-1-=8~2±0, 7; HaKJlOH A{I:il+)=2,8±,0,6, tJT·o cBH.neTeJlJ,CTBYeT o··m1J1J,-

Ho nepnqiepli'l8CKOM , o6pasoBa_HIIB 3TIDC pesOHaHCOB B peaI<I{llll 1 (4). 

IlpOB8,lJ,8HHllll K!3-qecTB8liHI,I,ll attaJina pasJlH·~irux KaHaJlOB pea.KJ.U{it _? 

qeTHp!,Mii sapmteHHb!Mli qacTm~aMH B KOHetJHOM COCTOiiHllli, a TaI{lK8 aHa

JIH3 peaminn Il:_p -_:_· p rr"'n -n - B n~oc;iHcT~~ npoJJ.OJlJ,Horo HMnyJlJ,

ca:131/ noKasirnaeT, qTo y1rnsaHHM peaI<~ npi. 5 raB/c. HeceT Ha c~-
•• '- _, >, : i :- • 

6e BCe npnsHaI<R CRJlJ,HO nepRqiepnqecKoronpouecca. B Hen OKOJio 80% 

Bcex co6hl;~i1 ·J-1,I{eT qepes HO~eq~e cocTO.fIH~ ..P 0pII- .R _ A ~-u-·. k 
KaHJJ.li,lJ,aTaM -Ha B03MOlKHOCTI, IlOMepoHHoro·.o6MeHa MOlitHO ,OTHeCTR MeHee ' 

20%· BCex co6iITRi1. IloaToMy ,I\aJ1J,Hei1Illlii1 aHaJIHs ST.on peaI<UHn uenecooc,1-

pasHo BllllOJIH.IITI, B MOJJ,8Jlli 0,11,HOilliOHHOro o6MeHa. ,, 

B rJiaBaX OJJ,liHHa,11,UaTOH li ,11,BeHa.n;uaTOH paccMaTpRBaeTC.II oonpoc BH-

6opa MO,n;eJlH ,11,JlfI Oilli~~Rii peairim1 ~-/-· _· .. Pll +n 7I -~ .naeTC.II OilliCa!ilie 

3KCnepRMeHTaJII,HHX JJ,aHHHX C IlOMOll\I>IO OPER:..iw,neJIH., Ha· OcHOBaHlili paHee 

npoBe.neHlioro-aHaJ1Hsa peaI<uaii c mecT1,10 sapJillteHHHMR qacTRUa.MH B.KO-

HetJHoM· COCTO.IIHlill, . npoBe,11,eHHoro ,naccepTaHTOM li 'KOJIJler,ar.m B paCSoTax 
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l 
' 

j 

l 
1 
t 

/29,28/ u 

, -~oKa3HBaeTCii, 'ITO .n;allte npli 6om,mon MHOJKeCTBeHHOCTH np.llMeHe-

HRe MO.neneiil cTaTRCTli'leCKOro Tlilla.He MOJKeT OCl'bJICHIITI, y,nOBJieTBOPliT8JlJ,

HO COBOKynHocTI> aKcriep~eHT~JlpHHX pesyJ1J,:aToB._ KaqecTBeHH~ aHaJins. 

3TOH peaKUIIR, BHilOJIH8HHIIB B-npe.JJ,ll.I(yl!leli rJia.Be,- IlOKaSHBaeT, 'ITO no

.naBJIJIIOl!laJI qacTI, ee ceqe1mw yJKe np.0 5' raB/c MOJK8T COOTB8TCTBOBaTI> .. 

JJ,RarpaMMaM. OJJ,HOilROHHoro ~6MeHa. 

AHaJIH3. pesyJn,TaTOB npnMeHeHliJI paSJin'lHHX_ Bapl:!aHTOB MO.I(8Jl8li 0,11,HO

IlROHHOro. o6Mena (B TOM qnciie li pe.JJ.)i!830BaHHOro), liCilOJ11,30BaBJllllXCJI 

pasJIR'llillMR.aB:ropaMn .no nocn~.nHero BpeMeHn/3~/, no1<.asHre_eT, qTo BCe 

3TH BapliaHTll padoTaIOT B TOH RJIH liHOll CT8Il8Hli _li3CilipaTeJ1J,HO, ,TO 8GTI> 

B onpe.neneHHOil oCSnacT.0qiasoBoro o6'beMa IDIBJJ.M .naHHOI'O KOHKpeTHoro 

3KCnep.11MeHTa C OilP;A~Jle~Hb!M Hac5opoM naPaMeT_pOB. Ilp~ nepexo.ne JKe'K 

.I(pyron_ OCiJiaCTli' 3HeprRil npRX0,11,liTCJI BHQBI, no,ndRpaTI, napaM~Tpl:l, He_~aB

HO K.r. BppocKOBHM., ,B.A .Kan.n,aJlOBµM • li JI.A .• IT OHOMapeBHM ClHJia. _n_[JeJJ,nO_JKeHa 

OPER-MO)J,8J1I,i KOTO_pM Il03BOJlliJia-U8JlYIQCOBOKYilHOCTI> 3KCil8PliM8HTaJ1I,Hhl~ 

JJ.~HHX onacaTI> KaK_ Kaq~p'])BeHHO, TaK li KOJlli'l8CTB8HHO C 0,11,HliM HaCSopOM 

napaMeTpOB li O.D,HRM R TeM JKe 'lJOPMcpaKTOPOM •. Eb!Jlli onncrum peaKURli • 
···. ' /3r::./ 

pp -. pnrr+ 1331, .. p - ppII- / 34/, rr-::p .-n}I+ir v • Y.n;anoc:1, npo-

BeCTH aHaJIH3 MHO:m:ecTBeHHOr_o_ pol[,lteml/l B IIII-CT!)RKHOBeml/l_X H .n;an Ka:-_ 

11ecrBeHHYD KapTHHY, J!,HKJID3HBHl:lX .cnewrpoB B i-'P - )J :Jj f -CTOJIKHOBeHH

SJ.X/36, 37 /. 

KpoMe Toro,, 611JIR onacalill. OTJJ;8J1J,H11e pacnpe.n,eJieHnH .!(JI.II peaKuail c 

poJK.neHReM .nByx: .nROHOB B PP- 1.1 li.t-'.,.-9J~JIKHQB8HH.1IX R, aHepreTRtJecvnn xo.n 
. . . - ~~ 

ceqemut-3TRX peaKUHH B RHTepBaJie OT 4 JJ.O 28 raB/c , 
• • ~- • • • ~- •• + •• - • ' • • • 

3TH .OCiCTOiiT8JlJ,CTBa. no6y,nRJlli, . .nRccepTaHTa npoBeCTR .D,8TaJlI,HOe 
( • f •• • '< ~• •• • e \ l -. ' .. • •, ' • • • ' ' .. • • • . • > 1 : ' • 

cpaBH8Hlie pe3yJ1J,TaTOIJ ,3KCJ,18IJH!',leHTaJl1,HOro RCCJle.I(OBaHRii peaI<URli 

~-P --. pll +ii· 71 .:. ·~ no;AOII\I>~ OPER M~,11,e~-- ee nocJ1e,11,H~~o \apH~~Ta 

/38,40/, H8CKOJII,KO OTJJIIqHOrO OT ropna~T~,paCCM~TpliBaBIIl~rcicii B /38/, 

·,,: 19 



I' 

B 3TOM BapnaHTe MO,IteJI.ll MB.TPI11iHllH 3JleMeHT m,ieeT Bl!,It (Hanp11Mep, 

JVl.lI .nnarpilll,Mll C I13odapHOH BePfilI1HOH t.,. ++) 

,flla. = t~-: fi. {t,, S,, S2,.) T,;y(S,, tz., t) l;f'p (S;.J t2
1 
t.) . 

!=a - ~OpM!paRTOP, Y1iI1TllBaIDlltliH cxo.n C MaCCOBOfi IlOBepxHOCTI1 

Fz == ~tpf[R:-+-d-Ji' fn/fo ¥ ff J](f: -yi2}') lL I 2 l. /, .z) 
"IOi._ o/ 2 t ,i.;2 -c{t- /U.z 1 ~ = o,, + }l-- ct't -.fa/. 
or.,/ - YJJ_ / .J"' j . ,, 2. -Y'f.J. 

Tri7r - TJ:I+p- - filffiJIMTy~ InI"'.'a Il+p -pacce.fI.HM BHe MaCCOBOH 

IlOBepXHOCTill, co.nepJKalllliB ,nonoJIHRTeJU,HyID saBRC.liMOCTb BKna.na BaKYYM

HHX ·no*OB OT t .. YqTeHa TaKJKe· SallliCI1MOCTI, OT t B aMilJlllTy,n;e 

P-BOJIHl,l nrr -pacce.fI.HRJI B BR.ne ' 

e-1 ... .: t1 t:::½ - i1 Q(i,~ i-J 4,--(f,i,i;·,,,_ liF ~.S'.'i,Jt; (J{~t/t) 
{:t. -t-C_p) 

(.l +Cy Q{.s/l;tJ ) 
Q{s,t;)t') 

r,ne ~ - MOJ:CYJU, TpeXMepHoro .liMnym,ca B CHCTe.Me IlOKOJI 2-X IlROHOB, 

· Cnodo,nm,te napru.1eTpil Mo,neJ.tR 6HJ.tR onpe,neneHH OJ.UiHM as aBTOPOB 

paccMaTpn:aaer.iofi Mo,neJlll,JI,A .IIOHOMapeBllM,B pa6.oT✓39/ npn omicamiR 

peaK~R PP - PP II+rr- Ill OKa3aJlllCI, paBH!,!MH ~ = 0,8 rsB-2 , 

R-P : 1,3 raB-2 , C=0,08 npa ol'-F = o, 7 raB-2 • _ . 

· B HameM cJiyqae oKasancJI llH!llI, o,naH cBo6o,nHutt napaMeTir-,C_p B 

qJOPMY Jle 38.B.liCI-lMOCTll P-BOJIHOBOW aMilJIHTy~ IIII-paccemmJI, ROTOPHH 6HJI 

BlldpaH ns ycJIOBRfi Jiy'lmero cornacRJI·c aKcnepm.1eHTOM npi 5 raB/c paBHWL 

0,7 H coxpa.HHJI aro anaqeHHe BO Bcex pacqerax. 

P~~ym,TaTH on.1:1caaRJI pea.RUM rrp - PIT +n -rr :-. 
1. Pacc,-qnTaH xo.n ce-qeHM ,nallllOH perunum C aHepr.11eif ny-qfa OT 2 

,no 205 raB/c, pRc.6 ,RaqecTBeHHo MO,nem, xopomo ·on11cHBaeT aRcnepBME!H

TaJU,HUH xo.n ce'leHRJI. CRCTeMaTR~eCRaJI.HeXBaTKa B ce-qemm (OROJIO 15-20% 

npH 5 raBic)ii:oii:er Clui-& B .:JHaqaTeJU,HOit Mepe noHJITa; ecJlll' yqecTI,, 'ITO 

MO)l;eJII, Re OilliCllBaeT pOJK,I(6HlLII A2-MeaoHa. 
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2. KaR npa 5, Tait n npa 16 raB/c Mo,nem; xopomo onncH:iJaeT Ha-

6op ·pacnpeJteJieH.l:lii aqxpeKTRBHHX Mace, pnc. 7, B oco6eHHocTn, ecJ1I1 .Ito:.. 

6aBRTI, BRJia,n OT pOJK,I(eHM A2-Me30Ha c ce-qeHHeM 140 MKClapH(Kp.llBlle 'IlP.ll 

5 raB/c). lfHTepeCHo OTMeTRTI,, 'ITO Mo.Item,· xopomo onacmiaeT B pacnpe

)teJieHHR-M3n o6JiaCTI, 111acc·A1-Me30Ha KaK .zteKK-aippeRT OT polKJ(eHM .Po -
M630Ha. 

·3. Ilpli 5 raB/c y,nOBJ16TBOpaTeJll,HO OI1RC!1Ba!OTCJI pacnpe,neJ1eHI1JI no 

t 
4. Ilpa onRcaHrui pacnpe;i;eireHaii no Pi/ Mo,neJl.b; 'ecJIB ,nodamiTi• arp-: 

qieKT OT polKJ(eHM A2-MesoHa, Ta.RlKe xopomo on0:cH_BaeT pacnpe,neJieHHJI 

;i;JIJI ooex qacTan. · 

5. B neJ10M c .ItaHHllM ria6opoM napaMeTpoB Mo,neJII, on.1:1cH:aaeT He 

MeHee 80% IlOJIHOro ceqeHRJI liCCJle;i;o:iiaHHoif peaKnrui. HeROTOplle CHCTe

MaTll'WCRlie OTRJlOHeHRJI YM~filniaIDTCR, ecmt ,nodaBliTI> aqxpeKT OT P01KA8-

HRJI A2.:..1v1es0Ha. BosMOlltHO, 'lTO·Heo6xo,nRMO y-qecTI, ellle aqqieRTll BIOia,na· 

;i;0:arpaMM c ,npyrHM 06MeHoM, .ztaDll{HX Ma.Jllll:t BKJ18,ll; B ceqem1e. , . 

· 6.: AHaJI.l:ls ai<eriepru.1eHTaJ11>HHX. yrJ10BllX' pacnpe)teJieflltli :a· BepmRHe, 

r,ne polKJ(aeTCJI .f'o -Me30H H A ++, - I130:5apa, puc.8,IlORa3IIBaeT, qTo 

MO,neJI!,XOpomo OilHCllBaeT 3T.l:l pacnpe)ieJ1eHI1JI:·acRMMeTpM B pacnpe,neJie

HHJIX no yr Jiy TpefiMaHa-HHra 06'bJI9HJieTCJI BK{lliAOM. '!pOHOBllX ROM6RHan,i:n' 

BOCilpOI13BO,nRTCJI acl'!MMeTpRJI B pacnpe,neJleH.lrn no KOCHHycy noMpHoro 

yrna )tJlJI .Po -Me30Ha· If acHMMeTpmi B pacnpe_neJleHRH no ROCMHycy IlOJlJIP

Horo yrna· )tJIJI [1 , ++ . .l1306ap!1 ,KOTOp!le HBJIHDTCH 
0

Ta.Kl!te pe3yJ11,TaTOM· 

BJIMHHH.Fi qii>Ha. 
·B-r.na.Be·TpnHa;maToa-paccMaTp~meTcJI Bonpoc 06 aRcnepHMeHTaJU,-

HOM liCCJle,ItOBaH.liH pasMepoB 06JiaCT.li· Heynpyroro 1rp-BsaI1MO)l;ei1CTBRJI .R . 

3aBRCllMOCTI, 3TOH B6Jill'iRHll OT 3Hep.raa -oonpoc, KOTOPHH· HaqaJI \Pli3liKOB 

BOJIHOBaTI, co BpeMeH BBeieHHJI no;~Hnaana JJKaBu 141/, 'ns· KOTOporo CJle

.nyeT, 'ITO xapaKTepHUH pasMep 06JiaCTR .fU(epHoro B3al-!MO)l;ei1CTBRJI COCTaB

JIJieT BeJIM'iRHy Ii I .}le..,,= V2 1>. 
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OnHCaHHe. 3KCilepHMeHTam.HblX ~ no ynpyrOMy pacceRHIDO IlHOHOB 

HYKJIOHaMH H HYKJlOHOB H~KJIOH8MH C IlOMOutr,IO OilTKqecKOH MO,D;eM .naBaJIO 

Be;rnqmry pa.nnyca HyKJIOHa.nopR,!Uta o,sx10-13cM. liccne.noreHHe cooilcTB 

aeynpyrID{ npoueccoB npn BllCOI<HX aaeprrunc,. nccne.noBaHRe _npoueccoB 

pacce.HHIDI 3JleKTPOHOB HyKJlOHaMH li T.n. npHBeAH p~ aBTOpOB (HanpHMep 

HcTpoBa, Bnoxru1uero, EapameHKoB:1'42/)K 3aKJ1IO'leH:11!0, 'ITO HYKJlOH MO_JKeT 

06Jia,IJ.aT:& CJlOlKHOil CTPYKTypov,, HMeromei1 "Hepa" H "nepmpepmo". 0TCIO,D;a 

ne!,locpe.ncTBeHHO cne.nonano, qTo aeynpyrne npouecc11 .n,0J1JKH11 pasurp11-

BaT:&C.H Ra Mem,mmc paCCTOflHHflX, qeM ynpyrHe. 0,wtaKO BBH,ll;Y CJlOJKHOCTH 

onncaHHH aeyrrpyrnx npoueccoB pemeHHe Bonpoca o pasMepax 06.nacTH ae

ynpyr-oro B3a.ID.w.n,ei1cTBH.H BcTpe<meT H no ceu .n,eHI, cep1>e:3H11e TPY.uJ:lOCTH.. 

,llHccepTaHTy c KOJ1.neraMw'8/ y.n,a.noc:& B 1959 r. no MeTO.n.y, no.n,cKa

saHHOMY n.a . .6noxHHUeB11M, oueHnT:& HHlKHIOIO. rpaaney 06.nacTR aeynpyroro . 

B3aHMo,nellcTBliJI OTPliUaTeJU,Hh!X llliOHOB C nyKJlOHaMH nilll liMllYJl:&Ce 7 raH/c, 

KOTOpa.H Ol{asa.nac:& paBHOll ~ 0,4 'P. .!tM oueHKH HcnOJI:&30BaJlOC:&_ COOT-

nomeHHe a-eonpe.n.eneHHOCTH •. 

CpaBHHTem,ao ae.n,allHO A.A.JioryHOBhlM, ~:.A.MecTBHPHlllBHJlH, Hryea 

Ball Xay H O.A.XpycTaJleBm/43/ 6h!Jl yKa3aH_ ,D;Pyron MeTO.ll., He saBHC.IIl!Ul~ 

oT KOHKPeTHblX Mo.n,eneii. B11no no1msaao, <ITO .n,M ynpyroro paccemrn.H MOlK-

no Il01JY'il:1T:& COOTHomenHe J //, -

R /. , [ ~beiJ, ) /).. 
e-e ~ \6ee ~t:-0 • 

r.u.e B npaBOt! qacTH OTO.HT aKcnepHMeHTaJU,HO HsMepeHH!le BeMqllllll. 

H pa6oTef44/ 611na .n.oKasaaa anaJIHTHqnocT:& .n.Hqx!JepeHW1aJ1:&Horo ce

qeHIDI .rvm aeynpyrID{ npoueccoB no nepeMeHHoil COS (0) , 'ITO nosBOJIH'."" 

JlO no.eyq1:1T:& aBTOpaM/4;:s/ BeCI>Ma npOCTYIO q>OftAYJJY .ItJl.H oUeHKH HHlltHe~ 

rpaHHUU pa,IJ;HyCa aeyripyroro npouecca : 
.1. >- " d 6i,ue L 

lt,,.e, =---J1:,.Z·&,nt€. d. cos 0 e-=O 
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,Ilpru,leH.H.H STU qiop.iyllll, · .n.HccepTaHT, HCll0Jl:&3Y.H pesyJ1:&TaT11 H3Mepe

HHH yrJlOBblX pacnpe.n,eneHHH HYRJlOHOB Ilp-H 5 raB/c/27/, a TaRlKe . ,llaHJrne 
/45/ M ~pyrHx paOor ·, Hcc.ne.n,oBaJl saBHcHMocTI> Ra@) OT MMny.m,ca 

naneTruomeft qacTHUU H oT.MHOllteCTBeHHocTH- o6pasonaHH.H Mesoaol46/ 

(cM. ,·pHc.~) •. 

OcHOBHhle pesyn:&TaThl pa60Thl KpaTKO MOlltHO cqiop-MyJlllpOBaTl, ·cne.n.yro

lllHM o6pasoM. 

1, Ilo.n. PYKOB◊.n,cTBOM n npH Henocpe,ncTBeHHOM yqacTHH .nnccepTaaTa 

cnpoeKTHpoBaHa, aa.nallteHa H·nymeHa B aKcnnyaTanruti ycTaHoBi<a co 100~ 

C8HTHMeTpOBOM BO,nOpO.n,HOH IlY311P:&KO~OH KaMepo1J B MarHilTHOM noJle C pa-

6bqHM o61>eMOM 950x300x350 f,lM3• 

·• · Paspa60Tam1/ 'cos~aHhl n Hamim:ea11 aneKTPOHH11e ycTpoi1cTra ynpaBne

Hil.H ycTaHOBKOH C yqeTOM B3Pl1BOOITaCHIDC YCJIOBHH ee 3KCITJiyaTaUMn, a TaK

:a:e yc±poncrBa yrlpa.BJiemrn nyt1KO.M C IlOMOl!ll>D CHCTeMu ,I\03HpOBKH. 

B npbuecce npoeKTnpoiianM ycTanoBKn: 

. a)'- .Bhl6paH MarHHT, onpe,neJleH Tim KaMepll Ii cqiop.iy .nHp0BaHl1 Tpe6o

BaHHJr Kee ,ll,HHaMHqecKHM xapaRTepHCTH.KBM H MaTepHaJiaM, Il3 KOTOpllX Il3-

roTaBAHBaIOTC.H .neTanH KaMepu; 

· 6) B116paaa cncTeMa ~oTorpaqJHPOBaHruI qeT11pEM.H 061ieKTHBaMH c a:e

TOK01mru.iafuroaaoff CHCT8MO:ti 'OCBell!eHH.H C pacTpOM' H3 npH3M noJIHoro BHYT

peHHero OTpaJKeHHJI, npHMeHeaaoro B BIIK~1oo·Bnep1me; 

B) riyTeM pacqe'roB ii ns anaJ1Hsa akcnepHMeHTan:&aux·,naHHI:lX noKasa

ao; qTQ OJKH.n,aeM11e TO'lHOCTH H3MepeHHH HMilY Jl:&COB- qaCTH.U I1 yrJIOB Ilpl1 

aHepru nytma · 5 raB · 6.nHaKa R onTHMam.HllM; 

r)' npe,nil.ollteHa. HOBa.li CHCTeMa':ynJIOTHeHH..H XOJlO,ll,HOrO CTeKJID · K8.llep11. 

B npo~ecce cos.naan.i! ycTaHOBIUi npoBe.n,eHH Krut noysnomrn,: TaR H 

KOMriJieKcHHe liCilllTaHH.HycTa!IOBKHH CHCTeM ynpnBJieHH.H,'Il03BOJlHBll!He ocy

mecTBl!TI, KOMilJleKCHll:ti 3aTiyCK cpasy Ha lKH]J.KOM BO,nopo.n,e. 
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. 2 •. 3K_cnepnMeHTB.JII,HO HCCJle,JtOBa.llll TO'lHOCTH H3MepeHHii. B BIIl{-100 L 

Ha OCHOBe H3MepeHHfi MarHaTHOro IlOJl!I H anaJIHsa 3Ha'leHWI MaCC!l 

K0-r~esoHa, nony'leHiloro no H3MepeHIDIM Ha CHHMKax c BIIl{-100 (MI{o = 

=0,4973 ± 0,0004 raB), IlOKasaHo, 'lTO CHCTeMaTH'leCKHX c.n~~B,OOycnoB

JieHHllX HeTQqHOCTLD onpe.neneHHH TononorHH MarHHTHOro IlOJIH H ~pyrHMH 

npw:umaMll ~npeB11maD!llllX 0,2%) ,He RMeeTcH. 

TpeMH cnoco6aMH (no HsMepeHIDIM Ha peam,H11x cHIDAKax c BIIK-100) 

o~p,e,neJleHa npocTpa.HCTBeHHaH paspemalO!ll1l.lJ cnoco6HqcTI> ycTaHOBKR npa 

ll3Mepemmx Ha IIYOC-10, ORasaB!IlalICSI He HIDlte 70 MKM (B nJIOCKOCTH Ha:
BO,ltRH). 

Onpe,neJleHo paspemeHHe scMJeKTHBH!lX Mace .JtM pa31.111'lHllX HX UHTep-

BaJlOB, ROTOpoe.COOTBeTCTBYeT MHPOBOMY YPOBHID TO'lHOCTe~ .ll;Jlf! BO,nopo.n-· 

HllX nysupI>ROBHX KaMep. 

3. C noMO!llLID c~cTeM!l nporpaMM Pilt, ~SH,t;RIN!ll Ha 3BM 

C,IlC-1604A HaJlallteHa IlOTO'lHa.lJ o6pa60TRa CC'6HTHH• CHCTeMaycOBepmeHCT-

BoBaHa sa c'leT BBe,neHHH B Hee ueJ1oro PJ{.IJ;a BcnoMoraTem,nwc nporpaMM. 
' ' , 

IlapaJ1J1em,noe HcnoJibspBaHHe .nBYx 3.PM,C.llC-1604A H C.llC-160,nosBOJlliJIO 

IlOJzy'lliTI, npa o6pa60TKe co6HTliH C BIIK-100 8ROHOMHXJ BpeMeHH OCHOBHOH 
"- . ' ' , . 

MamaHH C.UC,"'."1604A B IlOJITopa pasa. YRasrumaJI CRCT~Ma B KOMllJleKCHOM 

8RCnJzyaTaiuf.OHHOM pextllMe sanyll!eHa B ,mIJill BilepBHe npa 06pa60TRe C06H

THH B nepBOU 3KCnepHUeHTe C Bllli-IOO. 

4. fI_poBe,neH nepBHii 8RCnep~eHT C ~-100 ~ nyqRe TI"'." -Me30HOB C 

RMnym,coM 5 raB/c. MccJie,no.BaHH o6~He xapaRTepacTIU(R 1<a.HaJ10B pea«D;0.8 
• ' ~- • '. ! ' 

c 6 R 4 saP.!JlKeHHUMH ttaCTlUtl3Mli._B. ROHe'lHOM COCTOJIHRR. Onpe,neJieHa acHM-

MeTpHJI sap.lilKeHHHX 'l(l.CTMU, onpe,neJieHH cpe.n~e 3~?-'ieHHH 'i , onpe,neJ1e

HH ceq_eHHJI pollt,ll;eHl'l.lJ P,e30Ha.HCOB B 4-;zy'leBHX co6HTHHX. Ha 09n0Be oO-

~ xapa1<TepHCTRR R aHaJIHsa B npocTPa.HCT.Be npo,nom,HHX HMnym,coB,no-
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Kasa.Ho, 'lTP npa 5 · raB/c 01<0J10 80% pea«1ma rr-p - piiJn1- a,neT tte

pe:i KaHaJlbl Il-p - 0 ++ II7J- ~ n-J) - ,.PO pI-. 

5. ·Pea«D;0.H n-p - p1+rn1- npoa.HanasapoBaHa c noMO!llLID OPER

Mo.neJ1H EopocRoBa, Kaa,naJ10Ba, IJoHoMapero. 

IloRasaHo, tJTO xo.n noJ1Horo ceqeHHJI ,non peaRrtim B HHTep:aaJJe · 

RMnym,coB ny'!fKa OTPHUaTem,mix riROHOB (2-205) roB/c y,nOBJl6TBOp.ai'en

HO OllRCHBaeTCJI 8TOH MO~BJII,ID C_Ha6opOM naPaMeTpOB, noio1paHHHX .ll;Jl!I . . - , -·~ ' 

onHca.HRJI peaRuaa pp - ppII+ii-. Mp.ne.nr, YJ:\OBJ!eT:sopRTEinHo onacuBaeT: 

pacnpe,neJ1eHaJI sqxpeKTRBHHX Mace, •B TOM 'lliCJle oCiJlaCTb. A 1' Rm< ;l{eKx- acp-
. . . . . ; . 

\l)eRT Ha .9., -Mesone np11 5 · ., R npa · 16 raB/c ,, pacnpe,neJleHRJI no 

RBa,npaTY nepe,naHnoro ~eT1,1pex;._~my;fil,c~ K'oM61rnaD;0.m,1 n~- n rn+, pac

npe,neJiemm yr~oB Tpefu.laaa .- fl.Hra .a no R?cneycy_noMpnoro yrna B cn

cTeMax IlORO.lJ Il"11- .Jl Iil: ~ Oc5JlaCTH Mace .?o-JI/. Ll ++~pesoHaHCOB. 

6. Ilo MeTo.n.y JioryHO!JB-, Hryena BaH Xsy a ,np, nccJie):(oBa.Ha saBRCR-
' , ' ' 

MOCTI> HIDKHeii rPa.HRUH a@lllWI'ilBHoro pa,nnyca ueynpyroro Wp-BsaHMo,nei1-

CTBRSI .ll;Jl.fl RaHaJlOB peaRuml·c pa3Jlli'lHOtt MHOlKeCTBeHHOCThID, IlORa3a.HO, 

'ITO npR ,naHHOH MHO/KeCTBeHHOCTR ~® BOspacTaeT B o6JJaCTli ID~ny.nr,coB 

ny'lRa 3-16 rsB/c R·y6HIJa~T.6HcTpo c pocTOM MHOJKeCTBe_HHOCTR. 3Haqe

HHe R ~• IlOJzy~eHHO~ ii' ,naHHOJA pa6oTe, COrJlacyeTCJI C ,DOJlytieHHOii pa

Hee li3 COOTHOilleHHII Hebnpe,neileHHOCTll BeJi.murnoa .. ,nJlf! rr-p-BsanMo,neficT

BR8 npa 7 TaB/c. 

7. K HaCT~.fl!lletiy BpeMe~a Ha yCT?HOl'!Ke c B~-100 BHilOJlHeRO 'rp.ll 

sRcnepl'!MeHTa: 1}·aRcnepm.1eiiT, onaca.HHllffB HacT9mI1eii ,nnccePTaUIDI 

(500 000 \l)O'l'.Orpa/Ilntt), dA,. - SRcnepHM~H; '·nplHMrlym,ce 3,3 raB/c 

( 180 000 qJOTOrpa/I)Rll), n.p - aKcnepHMeHT (200 000 ·iROTOrpaqlHH). 3Kcne

pRMeHTH BHilOJIBm:>TC.lJ a o6pa6aTHB8llTCJl pashH'lHHMR ·rpynnaMH qJH3Hl{OB 

RaK B OHffif, TaR li B .na6opaTopRiDC CTPa.Ji-ytJaCTHHU OH.fill. 
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EOJlI>lliMHCTBO pesym,TaTOB, Msno~eHHIDC B )UiCCepTa.nim, no.nyqeffil 

BIIepm,ie. OcHOBHIIe pesym,TaTH npe.ncTaBJJHJll1Ch Ha Mellt,I!YHaPO.I\HHe ROH-
, ' ' ,.· ,· 

¢epeHUMR.B PoqecTepe (1963), EaTarum (1972), .Iry6He (1969) M ony6-

nMROBaHH B pa6oTru!2 •5•6 •9•10~15,;;zo;z2·, 24- 29~, B TOM ~acne' B
0 ~n.a-

camm R aBTOpc:ROMY CBM.I\8T8Jll,_CTBY /15/. 

PKc .l; DJIOK-cxeua .ycTaHOBKH C 

PHc, 2.-0<l~R., B'" ~IlR-100. 
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PHc.3a 

PHc .30 

Pac 3!' ,o. Il0JJH8R C_X,81'8, 0~PB,CI0TKJI ~0CiHTd j :. 
' oxewa 0CiJ)ft00TKX 00GHTlfl. no 0HTe•e 

nporpalfll. 
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