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HBTeHCHBHHe 3KCllepm.teBT8JII,lll:le Rccne;i:o:BaBRll BSBl!MO,IJ;elcT~ a.I(~ 

POBOB, npoBO,Itl!MHe B nocne~e ro,ItH Ha_BCex RpynBHX YCROPHTeJIJDC MH­

pa, OCTpo llOCTamIJII! Bonpoc O 003,Italllll! TeopeTzqecKU H 3KcnepZMeB­

TaJll,Bl:IX MeTo;i:oB aHBJDisa MBoroqacTHqBHX npoQeccoB, Rrpru:llllRX ;i:OM:wm­

PYDIIYD po.ii npz BHCORJIX 3He,Pl'WDC /II. 
~,. .- .- ' 

B TeopeTHqecROM nJia.He HaH0onee.o6!$'1M no,D;XO.D:OM K onHcaHHD BsaH­

Mo;i:e~cTmm aneMeHTapHHX qacTHIJ; Jra.lUI8TCS MeTO.IJ; ,ltliCnepcHOHHHX COOTHO­

meBHA. 3TOT M8TO.IJ;, B o60CHOBaBHH ROTOporo pemaneyn pom, CHrpanR qiyH­

,naM8_!lT8JII,HHe Hccne;i:oBaBHS aRa.I(eMHRa H.H.EoroJil'.l6oBa'H ero-yqeHHRoB121, 
OasHpyeTCSI Ha OODtRX ~H3H'ieCRl10C npruumnax MHRponpzqmrnocTH H 

YBHTapHOCTH H He CBSSaH C annapaTOM TeopHH B03MY~eHHA. 

nam.Hettmee zccne;i:oBaHHe aHaXRTHqecRHX CBOACTB aMllJil!TY.ItH BSaRMO­

;i:eacTBHS qacTHIJ; U.PH B!lCOKll 3HeprHJDC Ouno npoBe;i:eHo aRa,I(8MHROM 

A.A.JloryBOBHM C COTpy~aMH /JI. Hcnom.sya noHRTHe·o6 aMilnHTy;i:e 

pacce.lllilUI KaK oO e.IJ;l!HoA aHamtTzqecKoa ~YHKJ:tli!B nepeMeHHHX paccea­

HWI, A.A.J10ryH9B C COTpy~aM~ npe;i:nou,m HOBHA oOlltHA Oe3MO,IJ;eJIJ,­

wdt npa~ aarumsa MBoroqacTH'iHHX npoQeccoB. 3ToT Me;o;i: ocHoBaH 

·Ha acc~e;i:oBaHHH ~3zqecKHX napaMeTpoB ~ qac~Wl ;i:a~oro copTa, 

oTOOpa!l!WX no RaKOMy-nz6o npasHaRy as BCex_BosMoxHHX KaHanoB MHo-
, ~ . . . . . . 

ro-qacTH'iHor9-:npoQecca. HoBH! no;i:xo;i: BIIocne;i:cTBHH Oun HasBaH HHKJIIDSH& 

HHM (B npoT~ion~nOltHOCTI, 3KCKJIID3B.BH~-' - ~or;i:a B aKcne~eHTe ~sBne-
. . 

RaeTca nOJJ.HaJI HBqlOIJ,laQHS·O Bcex qacTznax B ROHe'iHOM COCTOaHJD!). 

Hccne;i:oBaHllll HHKJID3HBHHX cneRTp<)B npH,D.8.1)'? C8MOCTOaT8JlI,HOe 3Ha'ieHHe 
. '"· . • ,- • J".. ' - ·, 

B Ha,I(elr,Ile Ha QOHaPYJteHRe B 3TlllX pacnpe;i:eneHIDIX qJyll.Jl8M8HTanl>HHX sa-
•·•· . . . 
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ROHOMepHOCTett, npOJlRBa.DltBX CBeT Ha .Itl!liaMmty cwn,smc B3al'IMO.D;eacTmtlt 

no RpaiiHeR Mepe npn aclllMilTOTHqecRll OO.m.lllHX 8HeprBJDC. 

Pa60TH weiiHMaHa / 4/ R HHra C COTpy~aMll 151, B ROTOPHX C11vm 

C~OPMYJIHPOBaHH HOBHe npnm:nmu llHBllPRaHTHOCTB CR.Jll,BHX BSa.HMO.D;eacTBRa, 

rnnoTese MacmTa6aoa RHBaPfillllTHOCTR H npe.ne.m.Hoft ~parMeHT~, cnocoel­

cTBOBaJIH ,ItaJU,HebeMY ycMemm HHTepeca K ns~emm HBKJD>3HBHHX peax­

nai. llPR.lmRil MacmTa6HO:C! RHBaPRaHTHOCTH ~e:C!HMaHa 38.K.1lll4aeTCS! B TOM, 

'iTO RHBapl!aHTHOe .Itl!<iXJ?epe.HURam,Hoe ceqeHHe [ !~: j(5, )(, q!_) OMO-
. s ~ . qacu.qHott HHKJllDSRBHOit peaxnim npz -?00 nepecTaeT saBHceTr, OT nepe-

MeHHoft 5 • 3.nec:& S - R~T no11Hoi aHepru B c.n.M.,X=~, £ -
no11HaS! aaepru lll!KJllOSRBHott qacTRQS B c.n.n., ti. H q,,.- nonepeiaaa: H 

npo.no.m..HW1 cocTaBJIJmlltRe m.mym,ca HHRJlllSRBHOit qacTHQS B c.n.n. 

TaxHM oopasoM, pasBHTHe HoBoro, IDmJDlSHBHoro MeTo.na zsyqemm 

BSa.ru.lO.D;eicTBHS! qacT.im npH BliCOKHX aHepl'HS!X cnocOOcTBOBaJIO B03BRKHO­

B8HHD KOHnennim·MacmTaCIHOft WlBllPRaHTHOCTH CR.m.HIDC B3ru!MO.D;elcTBd. 

~cJIH'.nam,aeaame axcnepHMeHTa.m.aee zcc.11e.noBaHW1 no~Bep,Itll'l' cy~ecTB0-

B11HHe ~PHHD;Wla MaCmTaC!Hoff RHBaPHaHTHOCTR, TO aTO CHJll,HO orpaHIAHT 

KOJIBqecTBO T80peTBqecKmt MO.D;8Jl8i, npeTeB,QyDJtHX Ha OIUICallllle B3am.lO­

.D;eitCTBWI ~HOB. 

lieCMOTpsr Ha TO, qTo axcnepRM8HTa.m.HHe HCC.lle,JtO:eam!JI HBRJD>SBBBHX 

peaxttd Ha ycKOpl!TeJllDC HaqaTe cpaBHHT8JU,HO H8.JtaBHO, K HaCTomqeuy Bpe­

MeHH onyel.mmoBaHo Clom,moe ROJIHq8CTBO pae!OT, IlOCBmqeHHwc 'AaHHOMY BO­

npocy. B OCHOBHOM B 9THX j)0.CIOTax npl!IBO.ltll'l'CS! ,ltaHH!ie 00 lrlHKJlll3HBBHX 

OMoqacTB"IHl:llC pacnpe,1te.11eHHJDC 'AJlJI ll-MesoHOB, oC!pasympa:csr B p_p-cToJJK­

HOBeHWDC B nmpoxou WITepBaJie aaeprd .no .t:Jia6.~2000 roB, B u±p-BS~­

Mo.iteacT~-.E.naCI.~ 200 raH, B K±p - EJiacs. ~ 30 raH,B PP lloP- EJia6.~ 

20 rali. ,3HaqnT8Jil,HO ll0Hl>me 9KCll8.PJDl8HTaJII,BHX ,JtaHBllX I)() RHKJmSBBHHlC 
0 

pacnpe.neJleHBJD( npoTOHOB, f\. -l'HilepOHOB H K0-MeSOHOB. 'l',)JU,RO HaqaTH 

pae!OTH no DOJJYRHRJDlSHBBHM B JU3YX11aCT.l!qHHl4 RBRJD'l81UllWM pemn:UUIM B 
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- KopperumROHH!iM aqq,eKTBM B pacnpe,neJieHWIX BTOPH"IHHX qacTHn. li aToft 

CBS!SR cne,n;yeT no.It'lepxeyT:&, ~o riocKOJlbRY peq1, H,IteT oo ycTaHOBJie­

HRR HOBoro WH,ItaMCHTam,Horo nPRHnaDa - npH:HnHIIa MacmTaC!Ho! ldHBll­

PRaHTHOCTH B Cli!!Jll,HHX B8aEM0,1teACTBWIX,. TO He06XO.JtRMO npoB8CTR 06-

IBlilpHj'D nporpaMMy zcc.11e,1to:samift c yqacTHeM pasnoro THna Haqa.m.HIDC 

R KOHeqHHX qacTxm. B m.apoKOM HBTepBaJie sHeprmt. 

HacTomqasr .ttaccepTawioww.si pa6oTa nocBJm1eHa sxcnepHMeHTa.m.Ho­

fliY HCCJle.D;OBlllllUl MHoroqacTnqHHx COCTOSIHR~ co CTpaHHHMH HeMiTpa.m.ae­

M.I! qacTHnBMlh'\
0

-I'llllepoHaMR H K0-MeSOB8MH, oopasyDIJU!MHC.fl Bll--Me-

80H-HyR110HBHX CTOJIKHOBCHHJDC npH p = 40 ra.ij/C. ,Ito ony6mmOBllHHS! pa­

OOT, no.11~eHH11X B OCHOBY .D;aHHoft .D;.l!CCCPT~, 9RCDepHMeHTaJU,HHe 

,ltaHHHe 06 STU peax~ HM8Jl.l!C:& JlHlll!, B OOJlaCTH :meprHH Enao<25raB. 

B .Itl!Ccepr~ npHBO.It.fITcsr Taxxe pesy.m.TaTH .asy<1eHRsr pacnpe.ne11em 

coCSind no MHOM8CTB8HHOCTR BTOpRqHwc DHOHOB. 3TR ~aHHHe Clwm He­

OOXO.ltl!MH .D;JlS! COJlllleCTHOro aHaJll!ISa MHOEeCTBeHHHX nponeccoB co CTpaH­

HHMB He:ltrpaJU,HHM.I! qacTimaMB .a 6es HRX. 

~HsHqecxasr qacT:& pa60TH OCHOB8.H8 Ha oCSpaeloTKe CTepe*TOCillM­

KOB.c JtBYXM8TPOBO! nponaHOBO! nysup:&KOBOff RaMepe .[l'flK-500 Jiaelopa­

TOplUI BHCOimX aaeprd OIDIH, oCS.eyqeHBoit B ny,me 0Tp1!$TCJIF,HHX Il-Me­

SOBOB c HMny.m.cOM 40 raB/c npOTOHHoro cwrxpoTpoHa HHCTll.TYTa ~RSR­

KI! BHCORHX aHepraff.B nep.ao.it 1971-72 rr. 3a yxasalllillff nepl!O.Jt CSWio 

nonyqeao OKOJIO 300 000 CTepe*TOCHl!MKOB. 3TR ~Torpa4nm oelpa6aTs­

B8D'l'CS! coTpy~HRqecTBOM, .cocTomqRM RS 16 .11aelopaTopd BOCl,Mll cTpaa. 

TOHnH~CKOMY rocy~apcTBeHHOMY YHHBepcHTeTy (ll,IJIO nopyqeHO HC-
_:•·,;· ,.... , . 

cneAOBaHHe npoueccoa poE,IteHHa cTpaHHwc qacTHU H aiueneHo ~na oO-

paOoTitH,... 19000 q>OTOKa.,npoa. KpoMe 3TOro, rpynna !pH3HKOB H3 3TOro 

YHHBepcHTeTa, pyxOBO~HMaa aaropOM ~am101! paOOTH, ~nHTenl>HOe Bpella 
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pa.6oTana B Jia6opa.Topm.BliCOKRX BBeprd.QIDill H D!)J!BHMaJUl y,ulCTHe B 

nocTWlome sxcnepoeBTa n nocJ1e.eyDllleit · o6pa.6one :sxcnepm.teH'l'aJII,BBX 
,ItaHHUX. 

JIRccel)Ta.rtWI COCTOHT R3 npe,ItRCJIOmur, BBe,IteHIDJ, 'q8Tlijl8X rJlaB 
R 38RJIDtieHl!H. 

Bo BBe,nemm cq;op.iyimpoBa.Ha nen pa6OTH, ,naH RpaTRRA 0O3OP COB­

peMeHHIDC TeopeTHqecRmr npe,1tcTaBJ1eHRtt o·MnozecTBerumx nponeccax H 

npnBe,IteHH·ocnoBHHe aKcne~eHTanHHe pesy.JI&TaTu o6 8,Iij)OH-8,Iij)OHHHX 

B3aJ!MO,Iteitc.TBrutX: npR BliCORl!IX aaeprnmi:. 3,1tec1, ze H3JIOE8H IDmJlll3HB!Imt 

MeTo,1t'onncaHR!i MHoa:ecTBe.wmx nponeccoB. 

::JRcnepEMeHTaJI&HHM RCCJle,ItOBaHWD& B o6JJaCTH-~H3Ji!RR BHCOKJIJX aHeP­

na B '1'6RJmccRoM _ymrnepcRTeTe npe,ItlllecTBOBall .zumreJ1I>H.Hit ne!)J!o,It cos""' 

,Itruma - BnepB!ie cpe,ItR YHHBepcn~eToB CCCP - neHTpa no o6pa.6oTRe ~HJID­

MOBo! Wiq)Op.!anRJi!, 060py,ItOBa.BHOro·noizyaBTCNaTJA8CKOff HSMepRTeiu,HoA. 

annapa.Typoii Co6CTB8HHOrO npoBSBO,ItCTBa. 

llpo6J1et.te OO3,ItaHRH npocMOTPOBO-H3M8PJi!TeJI&Horo neHTpa no o6pa.6oT-. 
Ke CTepeoq,OTOCHHMKOB, noJiyllaeMHX Ha TP8KOBHX YCTaHOBKax, nocl3mlteHa 

•. 

nepBaH rJl8.Ba ,ItRccel)TanRR. 

PaOOTH·no opraHR3anRR OOpa.OoTRH CTepeoq,oTOCHl!MltOB C Dy3lip.I,ROB!iX 

RaMep B T6li!JIRCCROM rocy,1tapcTB8HHOM YHHBepcRTeTe 6liJIR Ha'llaTH B·1964r. 

~Hli!nli!aTli!BHaa rpynna npli!HJUla CTpaTeI'li!D·COS,Itruma'R pa.SBli!THH Cli!CTeMH 

o6pa60TRR CTepeoCHmmOB, aaneJ1eHByl) Ha BOSM01tll.O 6liCTpoe HaqaJ.1O He­

nocpe,ItCTBeHHO qiHszqecKIIDC RCCJ18,ItOBaHHl.·IlPR STCl,I npli!lillMaJlOCb BO BIDi­

MaHHe TO, qTo B 1TY 61VIO SWlJ.laHl!lpo:eaao cos~e BUqJi!CJIHTeJII,HOro 

neaTpa, OCilBl!leHHoro 31:N EaCM-4, M-220 H En!-6 (noaTanHO B noPH,It­

Ke nepeqncJleHBJI). Ha nepBOM 8Tane Cli!CTeMa 00pa6OTKH KaMepHHX CHHM-

\f 
B opzeHTRPOBMaC!. Ha axcmiyaTanim 3:EN BXM-4. Hamm1e B '!TY nepe­

CJleHHHX SIM npe,1tonpe,Itemuo R BH6op cncTeMB MaTeMaTaqecxmc nporpalDl 

JlJI 06pa.6OTKH KBMepBBX ClilDIROB, paspa.60TaJUWX B UHfill / 5/• 
\ 
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Ha nepBOM ~T~e.cos,namut nsMepHTenaoro KOMnJlexca OWia pasBR-- . ~ .. 

Ta ,ItaBHO CTaBmaa R.(18.CCRqecxol CHCT~Ma o6pa6OTRl! ~li!JILMOBOH H~p.ia-
/7 IO/ . . .. - . · - · 

nRB (§ 1.1~ - • __ JiorJma Cli!CT8MH noxasaaa Ha p:e:c.1. B ST_Otl CRCTe-
. ••. ' . . . . " ' . . .. \ . 

Me B xa,qecT:ae npoMellcyTO~H~ro HOCHTeJJJL HH(pOJr,lanRR ~Cil0Jll,3Y8TC1! nep-

~OJleHTa. IlpoCMoTp cTepeoq,oTORB,Iij)OB npoRaBO,ItRTca na,yHHBepca.m,HHX 

npocM~POB1DC CT~J18X YIIC-50-80 /II/. . 

HSMepeime ROOP,Itli!HaT periepma: xpecTOB R Toqex Tl)eROB qacTnn 
Bwowe;ca Ha mecTH ycTaHOBKax IIYOC-M,. ; 9,ro, 13;, 'co~.l{aHHll~ B 

TOHRHCCKOM rocy,l{apcTBeHHOU YHRBepcRTeTe. 

. Paspa6oTRa M0,1tepm,.anpo:ea.HH0A ycTaao:mtz IIYOC-M Be.Jlacb c RcnoJIL­

soBaHRCM JIOrmtli! R np:aHUm1OB,saJ1ozeHHHX B UYOC-1 1121• Ilpli! sTOM oa~ · 
' ' . ,. 

Jm BHeceHH cymecTBewwe ycoBepmeHcTBOBa_HRH c nem,n noBH111eHRH aa,nex-

HOCTR y«:TaHOBRli!. Tax, aanpmviep, SaHOBO 61V! paspa6OTaH yseJI BHBO,Ita . ' . . -~ ·;.. ' 

li!~J]Manli!li! C yqeTOM BO3MOa:HOCTli! pa.60TH YCTaHOBKH KaR C nept,opa.TOPOM 
. . . •" ..... ,_ _, . 

IlJl-20, Tax R c ycoBepmeHCTBOBa!iHNM, OOJlee Ha,Itea:HHM nept,opa.Top~ 

ilJI-80. Ilo,ItOOpa.HH OllTHMaJU,Hlie pe,nmu pa.OOTH OT,IteJILHWC 3Jl8KTPOHHHX 

cxeM: uarrutTHoro perHcTpa," SJ18R'l'POHH~oiIT]i!q8CROro ,ItaTtJHRanepeMell\e­

~. ny.JILTa ynpaBJleBJIJI Ji! T.,11;. Boero B TrY 6h1JIO 0O3,Itru!O 15 yc;aHOBOK .. 

IIYOC-M. qaCT!, li!3 ~- li!SrO;OBJl;aa'· no 3anpocaM HHCTRTyT~ · iasHK~ AH rp. 

CCP. ~peBaHcRoro (pli!SH~ec~~r6: ~H~;;TyT~, .YIH~~RTYT~ ~R~HR; Bonrap~Ri~ 

AH 11 ,Itp. 

Pe3y.m,TaTH HSMepemtlt, npoBe,IteHH!lX C fiOMOIIILD nonyaBTOMaTR'ieCRHX 
~ .; . . - . ,, 

ycTaHOBOR IIYOC~.i, H8RaDJ1li!BaJlli!C!, B BR,Ite pyJlOHOB 6YMaEHOff nep<PoneHT!l 

11 ,ItaJiee 06~,mTHBaJlliCD Ha 31M E3CM-4. 

OnR~~Blil!le Cli!CTeMa o6J1a,ItaeT neJlHM PH,ItOM He,ItOCTaTROB,rmi:a-. 
.. 

HHM ~a RO!opux HBJIHeTcH To, qrro ,11;onymewwe onepa-ropOM B nponecce 

li!SMepemtlt Ol!lRORR. o6HapyUBamCH TOJll,RO nocJle o6cqeTa pesym.TaTOB 
i.. ·, . . ' 

Ha aw. B CHJJY 3TOro noJIH!iA Ill!KJI ?(1pa.6oTRli! R3MepaeMHX co6HTd ,It1IRT-

CH He,IteJISD,Ul,B HeOOXO,ltHMHe SRcnepHMeHTam.Hlie CBe,Ite.Hrur o6 li!syqaeMOM 
. -

<J?asaqecxOM npouecce Ha6Rpamca CJIHIIIKOM Me,ItJleHHo. 
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HeCMOTPH Ha He'AOCTaTKH paccMaTpa:aaeMoR CXeMH o6pa6oTRH CHHM­

KOB (pHc.I), Ha HaqaJILHOM 3tane cy~ectB~'imHHH H3MepHrenLHOro 

ROMll]leKCa TI'Y CBOeBl)eMeHHaH opramasartrut o6pa60TKH C06HTHtt C nysupL­

ROBW:: Ra.Mep ll03BOJmna (pli3HRa.M TI'Y BR~TLCH C CaMOro Ha'ClaJia B WYH­

'ABMeHTaJJI,HHe :accne'AOBaliRH, npoBO.ltliMlle Ha cepnyxoacxou npoTOHHOM 

CHHXpOrpoHe, He AOD!AaHCL pa3pa00TKH Oonee coBepmeHHHX 

CHCTeM. Kpo.Me Toro, Ha yKa3aHHOM 3Tane 6wm BOCDHTaHH cne~aJIHCTH, 

llO'ArOTOBAeHHHe JtnH C03'AaHHH 6onee C]lOlltHHX CRCTeM. 

Ha BTOpoM aTane pa3BHTM ROMI1Jte1tca no o6pa6oTRe !p()TOCHHMKOB 

c rpeKOBHX npHOopoB Ouna peanH30BaHa cacreMa,cocron~aH H3 mecrn nony-

aBTOMaTRTJecxmc ycTaHOBOR IlYOC-M. CBH3aHHaH nenocpe'ACTB6HHO C 3.llvl 

BJCM-4 (§ 1.2)19,IO,IJ/.npa paspaOOtKe H coopy~eHHH yxasaHHOA CH­

CTe.MH 6mm HCllOJ1I,30ilaHH :0:'A6H, 3S]lOllteHHHe B CHCTeMe CBH31i! llOJiyaBTO­

MaTOB IlYOC-1 C 3BM Bnf-4 OIDIH, C03'AaHHOI B CBoe·BpeMH C yqacTReM 

COTPYAHHKOB TOHRHCCKOro rocyAapcrBeHHOro YHHBepcHrera. 

MareuaTHQeCKOe oOecneqeHHe CHCteMH CBH3H OCHOBUBOeTCH Ha nporpau­

Max, pa3paOoraHHHX B OHmi6,141. 

~HRWfOHaJILHaH CXeMa llOJiyaBTOMaTH1IeCKOI H3M6p}IT6JU,HOff CHCTeMH 

TrY npHB6'AeHa Ha pzc.2. CllCTeMa BRJDOTJaeT B ce6H: 

1) 3]l6RTPOHH0-13Wll!CJIHTenLHy!l M8/JllUl.y Bni-4; 

2) rpynny :113 meCTJI nonyaBTOMaTK'IeCKHX ycTaHOBOR JJYOC-M; 

3) annapaTypy conpsmelutH ycTaHOBOK DYOC-M c 3W 63CM-4. 

)lJIJI ocy~eCTB]lellltH o6paTHOI CBH3H 31:M C onepaTOPOM nonyaBTOMa­

tH·OunH oOopyAOBaHU caeTOBUMH raOno. 

lliecTL ycTaHOBOK IlY~ llO'AI(JIIO'ieHH It BH'CIHCJIHT8Jll,ROR Mall!HHe qe­

pes annapaTYPY CBH3H, K8lt O'AHO BH8mHee ycTpOiJCTBO. AwtapaTYpa CBH-

3H ooecnet1:11:aaeT nepe~-qy B .63CM-4 asMepeHHIDC Koop'A}IRfrl' penepHHX 

npecTOB :a TO'CleR TpeROB, CJiyllte6Holi HHqlO:(Nantm H ROMaH,i\ onepaTopa, 
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-ynpa~ero pa6oTofl nporpaMM, a Taue llHBO.It Ha Ta6J10 _coo6~eHHtt . 
onepaTopy :113 3.!fd B aJJpaBRTHO-~qipOBOi !p()p.18 0 XO'A8 H Ka'IeCTBe R3- . 

MepeHHI. 

)lBa OCHOBHHX if,altTOpa - H8llOCP8'ACTB8HHlitt BBO'A JtaHHHX B 3BM 683 

npOMexyTO'CIHOro HB.KOll]lelilla HHqlOPMantm Ha nepponeHT8 H_li!CllOJI&30BaRHe 

n~a oopaTHOI CBH31i! ;JJ;]lH_ nporpaMMROro KOHTPOM onepaTopa -

o6ycnom,m Ps;D; HOBHX xaqecTB li!3Mel)HTeJU,HOI CHCTeMH. 

0.ItHHM li!3 'AOCTOHHCTB CHCTeMH HBMeTCH npocTOTa :acnpaEnem omH-

Oox,Aony~eHHHX B XOAe H3MepeHHA. B qacTHOCTa, noBTOp~e :aSMepeHRH 

MOJtHO npOH3BO'A}ITL,_ llORa HylltHHI R8'AP HaXO'A}ITCH B none 3peHRH onepa­

Topa. 

Cli!CTeMa llOJiy8BTOMaTOB Ha Ali!HHR C 3BA 06JIB,ll;aeT, B H8KOTOpoM CNH­

CJle, Ii! OBOi!CTBOM 08MOOpraHH3aIOIH. KoHTpom. co CTOPOHH am nponecca 

H3MepeHBJt 6HCTpo nomunaeT R:BaAli!qimt~D oneparopa H, B ROReqROM cqe­

Te, npOH3BO'A}ITeJll,HOCTL,BC81 OHCTeMli. 

CHCTE!Ma Henocpe'ACTBeHHOI CBHSH H3M8PHTe.1ll,HUX noJJyaBTOMaTOB 

IIYOC-M c 31£1 Bal;M-4 axcnnyaTBpyeTCH B TdHRHCCKOM rocyAapcr-

B8HHOM yunaepcHTeTe C Ha'ClaJia 1973 r. UHa ll03BOJIHJU1 YBeJlli!'Clli!TL 

npoHSBO'A}IT81ll>HOCTL li!SM8p}ITeJU,HOro KOMll]leKca TI'Y npBMepHO B 2,5 pasa. 

)lam.aelllee pasBHft8 B3M8pBTem.noro KOMDJleKca TI'.Y CBH3aHO C cos­

,Italill8M BHCOKOnpORSBO,ltJ!TeJU,HOD aBTOM8TJi!'q8CROI CHCTeMH "Vnzpam.HHI 

H3Mep~renL". B Hacron~ee apeun ae~yrcn paOOTH no MOHTaq H Han~Ke 

ys.110B CROT8MH •. 8anycK ycTaHO:mtllllpe.JtYCNOTpeH no nnaHy K KOHcy 

1976 r. HBO.I( B SKCrutyaT~ "CIIBpam,Horo HsMepzTeM" ll03BOJIRT yBe-
.~t·,,~ ,,.~.. . - ._. . 

;mun MO~OCTL HSMepKT8nLHoro RONilnexca TI'Y no o6pa60TKe crepeo-

qiOTOClilDIKOB ~O 200 THC.OOO!i'l'd B rO'A• 

Bo BTOpOft rnaBe 'A}ICCePT~H 00cyir,n8DTCH BOllpoCH MeTO.t(HRli! oopa-,,. 
60TKJl co6HTd, 3ape1'JICTPHP0BaHHHX B 'ABY)CM8TPOBOR nponaHOBOR ny3HPL-

KOBO! KBMepe )lTlll{-500. M8TO,ltlla 00pa60T1Ul 3aperacTp!i!po:aaHHHX B Ra-

9 



Mepe sBes,tt B onpe,tte.neHHoff cTenemt samicHT OT ROHCT,PyRTRBHHX oco6en­

nocTea nysupI>ROBOi KaMepu H napaMeTpoB nepBHqnoro ny<ma. IloaToMy 

BTOpaJi rnaBa (§ 2.1) Hatll!Ha0TC.S: C KpaTRoro OllHCamta: ,ItByXM0TpOBOI 

nponaaoBOtt nysupi,RoBOI KaMepu. 

iBYXMeTpOBaa: nponaHOBWJ nySHp!,KOBruI RaMepa JIB3 OllilH-o,ItHa HS 

nepBHX C03,D;a!IHHX B CCCP xauep CTOJLf, Oonmoro __ .pasMepa, pa60TB.IOl!laa: 

B Marffi!THOM no.ne. Ee pa6om o6'beM paBeH {210x65x43) CM.3 • Cpe,ttaee 

sHaqeffi!e Hanpa:lKeHHOCTR Mal'HRTHoro llOJL<I MarHHTa CH-4Ir, B KOTOPHH 

6una nOMe111eHa R814epa, paBH.a:Hoc1, H = 15 xrc. 

B § 2.2 llPB.Be,tteHH OCHOl3Bl:le napaMeTpu nyqRa OT!)BnaTe}.[I,HHX Il-Me­

SOHOB, cq>Op!,!HpoBB.HHoro B KaHaJie "4B" ycROPRT0JL<I WHcTRTyTa (p}ISHRR 

BHcoR:e:x· anepr:e:a Y-70. MMeym.c IC-MesonoB paBHSIJica: P=(40,0ot,0,24) 

ral:l/c. IlpBMeCI> K--M080HOB R aHTlIDPOTOHOB B nytme_cocTaBJIJUla 

(3,4±0,1)% z (0,290:±0,015)% coo:BeTcTBeHHo. noszpom<a uc.na nepBRq­

HHX qaCT:tm, nponycRaeMHX qepes xru.aepy, OCYll!SCTBMJJaCI, llIJH llOMOntJ! 

Oesae.nesHoro·rumyJII,cHoro MarHHTa. Cpe,ttHee qzc.no nepBHqHHX qacT:i;m, 

BXO,ltmltHX B nysHpI>KOByll RaMepy sa ~.n ycxopeHHa:, paBHSIJIOCI, n =2 ,4 ·• 

M0TO,ttHK8 npOCMOTpa B. H,Jt8HTRq)HRaIU!H COOHT.RI, saperHCTpI!POBaHHHX 

. B npOilaHOBOtt RaMep_e_, ll0CBR!110H § 2.3 /lS, l 5/ • .tiaazteHHHe B 8<pp0KTB.B­

HOI oomcTR nysup1,x0Bol RHMepu sBes,ttH no KPRTSPWD4, OCHOBalillllM Ba 

saxonax coxpaHeHWI sapHJta, ti:Hc.na oapHoHoB z aHepru-m.my.m,ca~ pas,tte­

JlJIJmCI> Ba TPH K.nacca COOHTB.l(Il-p, ICn H 1cc. iOJL<I Co6HTHI, THil KO­

TOPHX OHJIO"H0B03MOltHO onpe,tteJIHTI, as-sa_OJIB.SOCTll K BepmHHe BTOpHti:HO­

ro BSaHMO,tteHCTBB.JJ B.JI.R xe HaJIRqHa; KOpoTKI4X BTopaqHHX CJie,ttOB, He npe­

BHIDaJia 1,5~. 
npa upocMOTpe, no o6~enpHHHTHll KIJHTS:pRRM, cnenRaJll>HO BH,tte.na:-

JIB.CI, COOHTH.a: C V~qacT:imaMH. (J\, J<;) H O -KBaHTaMR. 

n.na; npoBe,tteHHa: MeTo,ttHqecxmc :e:cc.ne,D;oil8.Hltlt K ROHI1Y 1972 r: 6H-

110 npoCMOTpeHO 50 THC.IN CT8peoq>OTOCHD!KOB. B ~RTllllMI o6.nacTJa 
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It ,, 

nysUPI,ROBOA muaeps 6UJIO Hafl,neHo 11267 COOHT:a:ff, cpe,JtH KOTOpux 

-14000 0 -RBallTOB n ~1000 V
0

-'IJaCTmt. Hs noJIHoro 'iI!CJla o6Hapyllt8HHHX 

C06STI!A 5030 KJlaCCI$lltRPOBaHli RBH IrP-B38.HMO.JJ:8ffCTBrur, 2072 - I<aR n·n I 
R 4165 c.ey11aeB OTHeCeHH K rr-C-BsaEMo,neffcTBrulM. B '!TY K KOHey 1973r. 

61:VlO npoCMOTpeHO .JJ:OilOJIHI!TSJIE,HO 12 THC.IN CTepeOI<8,Iij)OB. 

IlpOCMOTpli rrneHOK rrpOBO,JtHnHCL ,JtBB.X.Jtli,HesaBHCHMO O,JtHH OT ,ltpyroro. 

lnn KOHTpona rrpaBHnLHOCTH orrpe,JteneHHR THrra H TorronorHH COOHTHff H ,Jtnfl 

caepKH pesynLTaTOB .ltBYX rrepaux Ilp0CMOTpOB rrpOBO,JtHJICR ,JtOITOnHHT8J1LHliff 

TpeTHtt rrpOCMOTp. aJxf)eKTHBHOCTL ,JtBOffHOrO IlpOCMOTpa ,Jtnfl 3B83,Jt C q:wcJIOM 

JIY1leff TPR a 6ollme £12 = 99, 7%. · .ltM MaJIOJzy'IJeBHX co6HTd - c I<OJlH'ie­

cTBOM TpeROB sapmteHHHlt qacT~ o, 1 B 2 - sqxpeKTlilBHOOTI, .JJ:BOIBoro npe>­

CMOTpa HUe :a: pa~eTca: 812~%. 96~8% H 97,5% cooT~eTc~:eeHHo. ·.1tM 
C06HTd c V~'IJaCTmtaMH H () -RBaHTaMH· aqqieI<THBHOCTI, .It~IBoro npOCMOT­

pa ORasaJiaCh paBHOI: t'.12=99% (§ 2.4). 

B § 2.5 onpe.neJieEa Ill)l!M8Cl, J~C--Oo6HTd B Beynpyrmc rr-P-BSB.l!MO-:, 

.nelcTBMX. OueHKa npm,seca npoBO;a;BJiac.0 I<aR no noJIJWM aeynpyrm4 ce11e-

1UUJM IIP- 11 IIC-BSmIMO.IteffcTBd, TaR a no noJIHOMY 'il!CJzy n·n-Bsruwo.neA­

cTBd, Haf!,neHHHX B a@eRTRBHOit OOJJaCTH nyssp1.ROBOI RSMeps. PesyJII,Ta­

TH BH'iHCJleHd 8TOA npHM8CH B npe,neJlBX Olllll.60K COBl18,It8.llT. 

§ 2.6 nOCBm118B M8TO.JJ:RK8 HSMepe.Bd OTo6!)aHHHX npil npocMOTpe Co6H­

Td H o6c11eTa pesy.m.Ta'l'OB HSMepeHd, no COOTB8TCTBYJJlll,DI MaTeMaTH'lle­

CI<l!M nporpaMMBII& Ha 3m. B 8'l'OM ll8 naparpaj)e ROPOTRO ODl!Ca.Hli CHCTeMH 

nporpaMM, no ROTOPliM o6pa6aTHBaJD!Cl, pesym;TaTH RSMepemnt B '!TY _H OH.RH. 

Iloc.11e OT6opa HSMepeHHHX C06HTd_no cne:rtHam,HUM RPJ1'1'8PWlll BCJI m$)I14a­

Itl!JI o co6inu SaDHC!ilBaJlaCI,.Ha MarHlllTHyl) JISBTY cyoapHHX pesyaTaTOB 

• ( JICP) • C nem,ll 06J1er11e~ o6Meua no.ey11eHHoro axcnepmaeHTaJ1I,Horo MaTe-

pHa.na M8!0JY na6opaTOPHmAR-y11acTwmaMH COTPY.JJ:HH1i8CTBa 6wia yCT8llOBJ18-
Ha e,IttU!aJI .JJ:J1J1 Bcex ~~a SaDl!Cll xapaRT8l)llCTHR COOHTBH Ha MBI'HIITByll 

JieBTY. B '!TY ~oI14HpoBaHllle JICP npoHSBO.JJ:HTCJI Ha. 3:EM :S3CM-6 •• 
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B naparpaqie 2.7 pacCMaT!)llBaJOTca Bonpocu:, cMSaHHHe c norpemHe>­

CT.aMH onpe,neJleBrui ~HSH118CRHX XaP8!(T8pHCTHR qacTmt. B Ta6J1Hne 1 nim­

B8.JJ:8HH Hatt,JteHHlie B TI'Y H Ollirn 3Ha'IJ8HHJI cpe.JJ:HHX OTBOCHTe.m.HHX 
r , ➔ - ~ 

Ol!IR60R B Hs~epemi:a mmym,coB BTOPH11BHX IY-MeSOBOB B 3aBRCm40CTR OT 

.ItJD!Bli TpeRa L. 
Ta6J1Hgg 1 

I 1--'- ]4~!0 CM IOcM iL. ~20CM . l,._'> 20 CM 

'!TY 

I 
( ~)% 26,5 ± 0,9 16,8 ± 0,7 10,4 ± 0,6 . 

orum ( tp )%' 26,9 ± 0,7 17;6 ± 0,4 9,7±0,1) 

KaI< R CJ18,ItOBaJIO Olltl!l,ltaT:&, B CHJJy H,I(8HTH'IHOCTR R3M8PRT8JIE,HOH anna­

paTypH rronyqeHHHe B TI'Y H Ol1ID1 cpe.JJ:BHe OTBOCRT8Jll,BHe OlllPIORH HM­

MyllCOB COBna.It8,llT. TO'iBOCT:& HSMepeHHff ~JIJI Bceff CHCTeMU B neJIOM yno6-

HO KOHT.POJil'IPOBaTI, nyTeM onpe,neJleBH.R: H3B8CTHHX BeJil'I'IJRB, aan~ep Mace 

ROpoTROllHBYIIIHX B8HTpallHHX 'IJacTmt. Pesym.TaTU: auq:wcneHHR Mace K
0-Me-

30HOB R t\
0

-nmepOHOB, npoBe.neBBUe B OHID1 H TI'Y, npHB8'A8BH B Ta6Jl.2. 

'lTY 

Ol1ID1 

M"0 lsB/c2 

1,1167 ± 0,0015 

-1,1163 ± u,0011 

Ta6Jm!fil.2 

Mk" , rsB/c'L 

0,4960 ± 0,0005 

0,4966 ± 0,0003 

.X.opomee cornacme no.71yqeHBHX saa11e1IB~ Mace /\
0 

- :a: K0 - -qacTmt c rue Ta6-

JIH'lHHMH BeJD!'lHIIBMH yRasmiaeT Ha OTCYTCTBHe 38M8THHX CHCTeMaTH'i8CKIDC 

01111!.00K B HS~epeHHHX J.l!Milym,coB H yr110B BTOPR'lHHX -qacTHn. 

Taxma oopasOM,oopa6oTRa co6urnff,sapermcTpHpoBaHHHX B mmeTpo­

BO! ~ponaaoBOI rrysHPI,I<OBOI RaMepe, ', npOBO.JJ:HJlaC:& B uIDrn z TI'Y C o.naaa­

KOBOI TO'iBOCT:&ll. 3TO o6CTO.R:T8JII,CTBO cy~eCTB8BHO OOJler'IJaJIO oo~e.JJ:HBelil'le 

no.ey11eHBHX pesym,TaToB .JJ:J1JI ~run,aeffmero comiecTaoro ~asa11ec1toro rum.J1Hsa. 
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llOCJie.n;yXX!llle naparpaqiH BTOpol! r.7lal3H - 2,8; 2,9; 2,10; 2,11; 

2,12 Ill 2,13-IlOCB.mJleHH MeTO)tRqecRHM BOnpocaM BH60pa 8~KTlllBHOtt oo­

JlaCTR pencTpann.e: COOHTRtt B nySHp!,KOBOI KaMepe R onpe.zteJiemuo HCTHH­

Horo •rncna snes.zt 111 cBJisawwx c illlMH l{ -KBaIITOB, A0 
~rmiepoHOB R K0-

MesoHoB. 

a@)eKTHBHHe OOJiaCTIII perliCTpanllH COOHTl!ff OHJIR BH6paHH Ha OCHOBe 

liCCJie,ItO:BaliWl: pacnpe.zteJie.HWi SBes.zt B CBlISaHHOH C KaMepoa CHCTeMe OT­

C'leTa~ no KOOp,ItBHaTaM .x., Y, 2 , yrrry J3 B IlJlOCKOCTIII y;y u TaHreHcy 

rrryOIIIHHOro yrJia r/,.. .ltJIJi TpeKOB nepBRqHHJC u=MesOHOB. 

.PasMepH aqqieKTHBHOtt oo.nacT.a pencTpaium O -RBaHTOB .a V0

-'!ac­

TJm no OCJ?M I, y R l onpe,neruvmcI, BOSMOlltHOCTI,ll .HSMepeHWI ~SH'lieCK.HX 

napaMeTpOB npo.n;yKTOB ROHBePCRlil Ill pacna.n:a. 

BcJie,ItCTBHe KOHeqHOCTH pasuepoa 3<pcpeKTHBHOR o6JiaCTH perHCTpaUHH 

qacT:im cymecTJJYeT onpe.zteJieHHall BePDRTHOCTI> Toro, ~To aeirfpaJII,HaJI 
0 

V --qacT~' HJIH O -KBaHT 6ylJYT s~perncTpapoBaHH B Kauepe. 06paTey11 

BeJili'!lllHy STOl! BepoHTHOCTlll npaHRTo HaSHBaTI, BeCOM w. Cpe.ItH111e BeJilll­

'llllHH BeCOB .IlJIJI pasJIR'li~WC qacTzn 111 BH6paHHoro aqqieRTlllBHOro o6~eMa RMe­

JlH CJISlJYDnHe SHa'leHWI: 

<¼•>= 1,25±0,10, <w~:/= 1,26±0,08 lll('·t./ir>= 4,16±0,07. 

PacqeTH H KOHTpOJibH!le OllllT!l IT03BOJ1HJ1H BHeCTH B 3KCnep:ra­

M9HTaJU,HHe .IlaHHHe BCe Heo6XO,ItHMlle nonpaBRH. 

1. IlonpaBRa Ha n0Tep10 ":mtJIOK"- B6J1Jil3H. BePIIllllHH 3B83)t9 BCJie,ItCTBllle 

HaJiogeHHH CJ19,ll0B oneHRBaJilllCI, aKcnepHMeHTaJU,HO Ill OKasaJilllCI, paBHllMlll 

(4 ,0±0,8)% .ltJIJi v• -'!aCTRn li (2, 1±0,6)% - .ltJIJi {l -KBaHTOB. 

2. CneUl![aJII,HO HCCJ19,ll0BaJIHCI, IlOTepR V 
0

-'laCTHI{ a ?{ -RBaHTOB 

Hs-sa IlJIOXoro ocnemeHWI o6JiaCTlll B6JIHSH ,llHa RaMepH. Koif,MiHUBSHTH,Y'llll­

Tlll3alXllRe 3TH IlOTep.H, OKaSaJilllCI, paBHHMli: 1,00~8· ~ .IlJIJ{ V
0

-qacTHI{ Ill 
. , . 

1,09±0,03 .ltJIJi O -RBaHTOB. 
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3. 3Kcnepm.1eHTaJII,HO onpe.zteJieHHaH npm.1ec1, ){ -_KBaHTOB TO~OSHO­

ro as.ny-qeHWI SJleRTpoHOB COCTaBRJia 3%. 

4. lfayqemrn yrJionoro pacnpe.zteJieHWI npo.n;yKTOB pacna.n:a K0--Meso­

HOBB ClllCTeMe IlOROH STOA qacTRUH noKaSWIO, 'ITO cpe)tRliepas.zteJieHHWC 

I\ 0"' K;- ranoTes 80% cocTaBJimOT /\ -~epoHH. 

5. AHaJms aKcnepmaeHTaJII,Horo pacnpe.zteJieHWI no nonepe'IHHM HM-
, '~ - ' 

nyJII,CaM npo.n;yKTOB pacna,n:a Hepas.zteJieH.llllX V~~- C06llTal! nOSBOJIHJl C,Ite-

JiaTb SaKJilO!JeHlte, 'ITO V~ 0 Co6llTHH B OCHOBHOM (99%) COCTOHT lll3 0 -
RBaHTOB. 

6. IloTepa B '!RCJie /\° ..:.I'lillepOHOB. a K0 -MeSOHOD li3-sa BSruIMO,It~tt­

CTBlllJI aTax -qacTim B nponaae 6aJ1111 oneaeHH no noJIHllM ce'!eHRRM A° p -, 
/\

0 c-. K0p- Ill K°C-B38.HMO,IteicTBlllfi. Ill OKasaJIHCI, pa:BHHMlll ~ 4%. 

7. "IlpR BOCCTaHOBJieHllllll RCTHHHOro 'llllCJia /\~ -runepoHOB a K0-Meso­

HOB yqRTI:raaJllllcI> TaKZe nOTepa aTux 'laCTim as-sa rue pacna.zta Ha aefi­

Tpam,aae 'IJaCTRUH. 

TpeTbH rnaaa )tRCcepTanRR nocBHmeHa SRcnepHMeHTaJll,HOMy lllCCJie,ItO­

BalllllD pacnpe,IteJieHRa n-X-Bsa.HMO,IteacTW no MHOEeCTBSHHOCTR BTOPR'l-
/ 16-21/ . 

HllX qacTzn • 

Cpe,lllillle MHOEeCTBeHHOCTK sapmteHHllX qacTHI{ Ill TOnonor111qecK11l9 ce­

qelll!JI .ltJIJi ICp- H n-n-Bsruwo.zteficTBd 6a.1m onpe,neJieHH aa ocHo:ae 7102 

c.nyqaeB BsaRMO.ztettcTBHH B nysapI>KOBOA RaMepe, 
0

HaA.zteHHWC_npH npocMOT­

pe OKOJI~ 50 000 CTepeoRa.n:poB (§ 3.1 a §;3.2). 3Ha'!eHHH cpe,ItHlllX MHO­

EeCTBSHHOCTeft.sapmteHH!lX '!aCTHI{, o6pasyBXJU!XCH B Il-p- H n-n-Bsa.HMO-. ' 

.neAcTBWDC npH p = 40 raB/c, nocJie nneceHHH Heo6xo.ItHMwc nonpaBOK. 

OKasaJI111Cb_ik~:a · (nt>n·t 5,62±0,04 111(n~ln·n= 5,32~0,04. 

AHaJIH3 noJIY'leHHWC aKcnepZMeHTaJII,HllX pacnpe.zteJieHHA TOnOAOrR'le­

CK1'1X C8'1elillltt, o6paSOBaHHJJ BTOpl!'!HllX sapmteHHHX '!aCTHil B Il-p- li n-n-.... , 

BSruIMO.ztelcTBWDC,Ha ocHOBe pasHHX norry3MlllllpaqecKHX MO,neJiett noKasan, 

15 



I 

i 

qTO pesym,TaTH Bl:,[qRCJleHWi:·no MO,Itemt Baara-1 HaXO.It!ITCJi B'.HEU!JlytmleM 

corJJaC:im c axcnep:iweHTaJII,Hmm .rtaHHHMR. B aToa Mo.rtena npeitnoJlB.I'aeT­

ca nyacCOHOBCROe pacnpe.rteneBHe nap poir.zteHHWC·sapJritewmic qacTan/22/. 

' . HsyqeHHe nponeCCOB o6pa30BaHRa II0-MeSOHOB B Il-P- H n-n-BSaRMO­

.rtelcTBIDDC 6HJl0 npoBe,IteHO Ha OCHOB6 .ItaHHHX npocMOTpa 45000 R8,IU>OB, B 

pesy JlbTaTe ROTOporo 6HJl0. HalD;eHO 9144 . Co6Irrd C 11844 ·. r -R.BaHTBMl!. 

Cpe,ItHee qRCJlO II0-MeSOHOB onpe,IteJlJVlOCI, no cpe,ItH6MY qacily ?(-RBaHTOB 

npa llOMOIIJ,II COOTHomemut (nn•/.: <~r>. IlpR 8TOM npe,IUIOJiaI'aJIOCI>, 'ITO 

e,ItRHCTB6HHW RCToq_HRROM O :-RBaHTOB aBJIJreTCa pacna.tt n°-11esoHOB.;· no 

onei:IKBM,.ItOM o'-RBaHTOB OT pacna.ttOB I 0

.;.rHIIepoHOB R K0-MesoHOB He 

npe:aw:naer· 0,5%. Cpe.ztHRe tmc.ua · o6paso:saima: n°;..MesoHoB B O.ItHOM BSail­

Mo.rteiicTmm .ItM 0-p,- H r,~n-cTOJlKHOBeBHA ORasaUCI, pammMH(n,,.~:"2,43± 

±,.0,05 H (tln•/n-~ = 2,23±0,05 COOTB6TCTB8HHO~ · . . . · . p 

HccJle.rtoBaHHe saBRcHMOCTH cpe,ItHero iracna n°-MesoHOB OT MHozecT­

neHHocu sapn:eHHHX qacTHn, o6pasoBall.lWX B 1rp,- a n-n-nsamlo.rteacT­

BWIX> npn 40 raB/c, noxasa.no, iTo o yBeJ1RqaHl!eM qacna sapimemnrx: qac­

TH!l B SBeS,Ite RMeeT M8CTO p()OT <nn•l, ·r~e. Ha6Jm,ItaeTca RoppeJlJII(ll'.a 

B acnyCRaH:im HeaTpanI>HWC H sapimemrax llHOHOBo 

Tai<RM o6pasOM,H3 aHaJmsa nOJJy'18HHllX ai<cnepHM8HTa.m,HWC'.rt8HHHX 

OJle.n:yeT, 'ITO B n-J{.:.B3aHMO,It8ICTBHJDC np~ p· = 40 raB/o napg 'sapsmea­

HHlC Il-MesoaoB polr,Itamoa HasaBHcHMo ;JU)Yr OT .npyra~ Ho mieeTca noJlo­

~TenHM 1<0pp8.1I.!mWf -B poz.zte!UIH sap.axeHHWC H Helrpa.m;.imx llHOHOB. 

B § 3.3 npane.rtel:!H pesym,Tai'u HCCJle.rtOBamutsaBHcJWoc-raope~He-
b . . . . 

ro 'IHCJia V -qacran OT MHozecTBeHHocTH sapimeHHmc tiacTHit, ·a Taxze · 

.itaHHHe no noJIHHM iumimsafumM ·oetieHHRM poz.neHHa /\ -:-rHnepoHoB H •K0-

MesoHoB B Il~P,-B3am.10,It6ICTBHJDC np:a p = 40 raB/o • .I[ruI IIICCJl6,ItOBaHRa 

npouecooB poZ,J:teHHa V
0 

-'18.CTH!l 6HJIO HcnonI>SOBaHO rv 60000 ·crepeoxa,tt­

poB. KoJllllqecTBO lil.SMepeHHWC' Il-P- H n-n :...0o6HTd Iii. CBH3il.HHHX C BllMll 
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) 

1 
i 

0 . . . ' 
· V-qacTHit npHBe.iteHo B TaOiIHne 3.B c6,1tepitall!HXCR B arolt raOnHne llHc.11ax 

V
0 

-'ISCTHU y,:rreHH a~RTHBHOOTI, np6cM'oTpa R tiHCJIO H8HSM8PRMHX v· -
co61rrmt. 

CetieHHa po!:,IteHHH /\
0 

-I'llllepoHoB[0 ( i\
0

) J, K~-MesoHoB[6 ( x•2J, ,A° K~ 

-nap [ e (A0
\.<. 

0
) J a KK - nap [e, ( l(R)J B 0-p,-BsaHMo.rteilcTBRJIX 

Ta6.1IlIJ!S_3 

Tl!ll . ql!CJlO 
BSamAO-! C06HTRft nv. . h". n,,_. n,._.K.o .rtelcT-. B aqxpex~ 

BRR • THBHOI . 5 s 
o6nacTH 

n-p 

rr-n 
7434 '648,761.146,61 381,19 ; 24,87 

2819 199,90 44,44 120,70 

ncK" 
S l h,._•.,i<; 

20,91 1· 115,06 

34,76 

onpe.IJ;8JlH.7lilCI, nyTeM HOp.u!poBRH HCTl!HHHlC tm.C8Jl OOOTB8TCTB,YJOOIHX V 0

-qac­

THU H nap qacTHU- Ha noJ1Hoe oeqeHHe B3ruaMO,IteacTBIDJ n-..:MesOHOB C 11,!0-

Jl8KyJlOtt nponaaa c3Ha npa p = 40 raB/c • . .Itna nepeqHcJieHHHX BHllle aa­

R}IJ)SHBHHX cnem 6uJIH no.uyqeHH CJle.n:yDitRe sHaqeHHH: 6 ( /\e) =( 1,57± 

±0,20) _M6; <b (1{0)=(5,2<>±p, 71) M6; 6 ( /\° K•) =(0,89,t0,25) M6; 

6 (KR) = (4 ,31±0, 75) _M6. 
,. . ~ 

ConocTaBJIJm onpe.rteJ1eHHHe B .ItaHHOff pa6oTe snatieHWI oetieHHI 06-
0 •· .. - ··: . . . ,, 

pasOB8.lill.fl /\ K- H KK-nap B 0-P-B38.HMO.zteffcTBWDC npa p = 40 raB/o o 

axcnepueHTSJlI,!WMH ,ItaHlWMl! B o6nacTH M8HI,DJHX snaqeHHI mmyncoB 

(p:ac'.3)·. MOllHO 38M8THTb, qTo B8JlH'IHila G (/\0
) BospacraeT, Ha'IHHali 

oT nopora p~fuxllWI .rto mmym,ca 4 raB/o, saTeM B lil.HTepBSJie HMnyJII,con 

(4±25) raB/o'·npai<TH'l8C_KH OCTaeTCH nocTOHHHOI. Ilpa 60JII,mmt 3Ha'l8mtaX 

mmym,ca (25+40) raB/o 6 (/\") cHoBa Ha'IHHaeT paoTH. 

CetieHHa·ocspasoBaHIIJI KK-=ip B n-p-Bsamao.rtelcTB.l'I.IIX B HHTepmJle 

rumyJII,COB (25+40) raB/c npO,ItOJmam MOHOTOHHO BOSpacTaTI, C YB8JlH'i8-

,Hile.M HMnyJll,CS nepBH'!HOl'laOTJ!ItH •. 
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il 
\\ 

I fr .. 

· TonoJ1orRqecKne ce-qeHWI o6paso~ /\
0 

-rRnepoHOB, K0-MesoHOB 

B n-p-Bsaru.10,neiicTBR.flX npaBe,neHH B Ta6Jmue 4. 

Ta6JmmL4_ 

n± 6n(/\")r,,~ ( n,_.) 6.,(K0 )t-1a <nic.•J. 
0 0,10±0,06 0,40±0,30 

2 0.30;t0,07 0,08±0,02 0,85±0,20 0,25±0,06 

4 0,49±0,10 0,07±0,01 1,73±0,33 0,25±,0,05 

6 0,40±0,09 0,07±0,02 1,13±0,24 0, 18±0,04 

8 0,26±0,07. 0,07±0,02 0,92±0,20 0,26±0,06 

10 0,07±0,03 0,05±0,02 0,33±0,10 0,20±0,06 

12 0,04±0,02 0,07±0,04 0,06±0,04 0,10±0,06 

14 0,01± o,or 0,08±0,07 0,05±0,03 0,30±0,24 

16 0,03±0,02 0,29±0,24 

no BCeM 1,57±0,20 0,07±0,01 5,20±0~75 I 0/t,lf ± 0,04 
nt 

~ pa6oTe 1231 6HJ10 noKasaHo, 'iTO B P~Kax I'ROOTeSH MacmTa6Hol 

WiBapRaHTHOCT~ ~elHMaHa TonoJ1orzqecKne ceqe.Hl!Jl o6pasoBaHWi BTopz-q-

HHX sapJDKeHHHX qacTRU B a,JU)OH-8,DJ)OHHWC CTOJlKHOBeHWDC npa BHCOKHX 

3HeprRmc y,nOBJleTBOPJDOT CJle.nylllllleMy COOTHOmemm: .. 

/n '7 <on -1\r(~) 
"-.. t/ <c><n - '1 <.n!> • 

r.ne '11(<.~\~- qJYHKURH, He 3aBRCSIIIIB,SI OT 3Hepnrn:, 6,.,- TOilOJlO!'RqecKOe 

ce'CieHHe o6pasoBaHHH nt --qacTHU, 6i.,- noJIHoe RHKJIDSRBHOe ce-qerurn. 

ltJIJI He:i:!Tpam.HHX BTOpM'UiHX qacTRU cnpaBe,nJIHBO CJ1e)tyD11ee COO~ 
/24/. 

HomeHRe • .( r1t '> <al!-_: ·r+i ( nt _ ) 
· / n .,. 6 · '-f . ./ 11.) 

,,-,h ( l'J~ ) '-. c / I h '-. _ 

r.ne '-,--' <11~> Taitllte He saBRCRT OT sHepru, 6h
0 

- ce'tieHRe o6pasooo-

mm n O HeitTpam,HHX -qacTJm IlPJii 3MaHHOM 3Ha'tieHRR n t 
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I PRc.4a. 

PRc.46. 

~~ ~-• 

.01 

,:·p-X•n• .. . 
pp-h'•ri.+ .. . 

I 

• 40 r.11. 
• Hr,11• 
o Cllrd1c 
• 10sr.1,. 

•
01

' .s l. l.s t 1.s -P..-c 
,I\) 

Samtc.eMocT!> <nt) 6 ,.(/\•J oT l-= nt .nM 
<n11•)6tn <ni:> 

/\

0 

-rRnepOHOB, o6pa3YJO!llliXCH Bll-p- R pp-BSW!MO,neicTBRHlC. 

I. 
.I 

'

.I 
~ 

,: A 

"I'\ S S .2 

.t, 
.DI 

r,-K••"•··· pp-k••f\••·· 
• ~11&/c 
• &lllllc 
o toallb 
• IOSr.WC 
• IOU,l,r,: 

•' i l -~"1Jh.-
<l{) 

~- <nt>6n(K;) 7.- ht 
3aBRCRMOCTI, / ', . OT L - (n• / ,nJlll 

,ni<"/ 6,n -
K

0-Me30HOB, o6pa3yDitHXCH B u-p- R PP-B3aRMO,neffC'l'ml.f!X. 
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IlpoBe,ne.liHwt B ,na11Ho! pa.(1oTe a11a,ms (§ 3.4) pa.cnpe,neJiemtl Tono-
·-". t o 1\0 1/0 · Jiorn•iecRRX ceTJe.lU'U'l WJJr h--, 11- , n- , . t\.- - TJacnn, o6pa.s0Ba11HHX B 

n-p-B38.HMO,nettcTBBRX nl)H p = 40 raB/c, COBMeCTHO C m,emtm,mCH B JmTe­

pa-rype ,na.HHHMB ,nJlH pp- n±p- B pp-BSam!O.D,eiicTBB! noRasiraaeT, TJTO 

CRettmmr no MHOEeCTBe.!lHOCTR EMeeT MeCTO B llll!POROM WiTeJ)BB.Jle 8Heprd 

(6,~00) raB n mm q,ymm;1dPf' :e cp B npe,nenax ax~nepm.1eHTaJ1I,HHX . 

norpeJDHOCTett He Sa.BBCBT He TOJII,R0°0T 8Heprlm, HO l1 OT Truta nepBRTJ­

HllX TJaCTHn (p:ec.4 a,6) 1251• 
PesyJU,TaTl,I :eccJie,no:sa.HWI saBHcmiocT:e cpe,nHero q:ecJiaK0-MesoHOB 

B ;\° -nmepoHOB OT MHOEeCTB8.!lHOCTH BTOPRTJHHX sapmiteRHmt TJacTnn npH­

B8.D,8HH B naparpa.cfie 3.4.0HB yitasllB8JOT Ha OTCYTCTB.118 KOppeJI.llllHll Meir,ey 

cpe.D,HHM TJRCJIOM CTpaHHllX HettTpaJII,HHX qacTHU B MHOZ8CTB8HHOCTB BTOPRTJ­

RHX sapRllteHllliX TJacTHU, o6pasymuu::ca B n-p-Bsruwo.nel!cTBWIX · D.Pll p:=40 

raB/c. 
B § 3.5 llp0BO.IJ;l!ITCH COBM8CTHllA a.HaJill13 MHOZeCTBeBHHX nponeccoB, ,, 

R.D.YlltRX c poz.neHBeM cTpa.HHWC HettTpa.7Jl,HIDC tsacTHU,R npoueccoB 6es o6pa.-

so~ CTpa.HHHX qacTHU llPH llOMOll!R .neyxROMDOHeHTHOI! MO,ne,m 126 ,
271. 

Mo,ne.m, HCXO.IJ;l!IT RS npe~cTaBJieHRH O cy~ecTBOBaHHB Jill1.IJ;l!IPYD!lHX qac­

THn C BOSMOlltROI HX .IJ;l!lCCO~eft np.a JIORaJIE,HOM coxpaaemt.a H30CIU'1Ha, 

a Tl:lR~e :es npe,nnoJIOEeHBH o HeKoppeJIRpoBaHHOM poz.nellUI a.D,poHlillX acco-

uaand. 
n,m JllWIPYJO!IUIX qacTZU Mli orpallR'lIDIRCl> pacciMoTpeHReM npocTeblmt 

KaHaJioB ,naccouaaua:e: 
p-P, n-n, 
p-pn°, n-nn°, 

-t p-+nn, n-n-p, 

p-i\°K+ 
p~ I"°K

1 
' 

p➔ _zt Ko, 

h-t/\ok o 
C ' 

n-z'·K 
0 

. ' 
n-,-K-1 

i.. ' 

n-- n-, 
n·➔ in-n• 

' 
n-➔ tnc,n~ 

ltJlH OnRCaHW! 3KCll~pm48HTaJII,HWC ,naHHHX llpil p = 40 raB/c 

JIOCl> .nocTaToTJHHM pacCMOTpeT1> TPR T:ena 8,lij)OHllliX acco:nHaurut: 

oKasa-

20 

'.6~11+n-· n°n° 
I 1 

W➔ntrtn', 

/\ ➔ k+f<-; Ko.l(• 

c asocma:HOM I= O, ROTOPJie po:m:.naioTca cTaTRcTnqecxu HesaBRCBMm.t ny­

Te.M H pacnpe.iteJieHH no saxoey IIyaccoHa. B pa.MRax paccMaTPHBaeMott MO.: 

,ne,m 6HJIO noRasaHO OTcyTCTBHe KOppe.n.,mim cpe)tHero TJHC.118 'V 0
-'!acTim 

R BTopzq.E!HX sapJD1teH.E!HX qacT.Hn .a c xopomett TOTJHOCTl>D on.acrurn sxcnepa­

MeHTam,we pacnpe)t8JI8HHH TOllOJIOrHqeCKHX CeTJeru!it B rr-J(-B3~0)t8itCT­

BRHX npa p = 40 raB/c. 

B qeTBem:oA rnaBe npuBo,wrrca pesy.m,TaTH RCcJie,noBaHBH MacmTa6-
o . 

Ii.WC CBOICTB O)tHOqacTRqsmc CTPYl(TYPHHX 4JYHK:nHtt /'i. -r.anepOHOB R K0-

M830HOB, o6pa.sYJ3ll!RXCH B !l-P-~38.RMO)teficTBMX Ill)R p ~ 40 rsB/c. CBe-
. . . 

,nelll!Ji 06.0.JtHOqacTR'!HHX CTpyKTyPHWC 4JYHK~ ,nJlH HettTpa.JI!,HliX CTpa.H-

HliX ·qacT~. o6~3YllDIBXCH B Il.:.:P-~38.l!MO,n;efl;cTBWIX, ·.no ony6JmKOBaHltfi 

pesyJU,TaTOB RCCJ16)tO:samtll, llOJIOl!CeH.E!HX B OCHOBY ,naHHott ,naccepTa:nHOH­

HOfi pa.(10TH, OTHOCRJlllCI> Jill1m!, R oCSJiaCTR 3HeprRR E" ~ 25 rsB. B )taHROfi 

rJiaB8 n.PRBO,w{TCH Ta.Kllte ,uaHH!le .06 14MJlyJIE,CHHX .a yrJIOBIDC xapaxTepRCTR­

Kax HettTpa.JII,HHX CTpa.RHHX TJaCT~. o6pasoBaliliWC B n-p-BSruwo.nettCTBRHX 

np:e p = 40 rsB/c ( § · 4 .1). 3T:n .itaHHble .itonoJllijJl)T cBe,neHRH 'od HKJillsR:s­

HHX ClleRTpa.x H cnoco6cTeyllT noHHMamm oco6e.HHOCTett ,nRHaMRRH B3aRM0-

.1telcTBBH • 

B Ta6JIHne 5 npBBe.n;eHH cpe,nHBe sHa'!eHHH noJIHoro, nonepet1noro 

R npo.ito~Horo RMnyncoB lil ~ yrJia :suJieTa A -rHnepoHoB R K0-

MesoHoB, noJJY:IeHHue B .itaHHott pa.6oTe. 3HaqeHHa cpe.JtHHX nonepeqHHJC 
. ' 0 .f-.-;- • 

liMllyJIE,COB f.. -nm:epoBOB R K0-MeSOHOB COrJiaCYll'l'CH C q,y~eHTaJll,HllM 

aMill!ipaqecKBM qmtTOM - DOCTO.IIHCTBOM nonepeqHoro HMnym,ca UOpHqHHX 

tsacrim B IDlilPOROM WiTepmJie ai ".'i·rut • 
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Ta6mm;a 5 

TRn <t.,) (1," .. a> < 'h> ,(_ c»:/3,o)/ < q, > <~,,) . (C-b)9,w.j qac-
T:anli raB/c rsB/c raB/c rsB/c rsB/c ,raB/c 

j 

1\0 l 

3,37± 3,28 0,482± 0, 917± 1,811± j-1,481± -0,597± 
0,36 0,37 0,034 0,017 0,141 I 0,141 i 0,007 

I 

ko 5,38± 5 ,33± 0,436± . o, 964± i 0,871± o. 121± I 0,156± 
0,44 0,44 0,023 . 0,007 : 0,016 0,081 0,062 

3Rcnepm.teHTruu,HHe sHaqeIDJR CTPYJ{TypHoft qiymn.tllll! 
.C(?i.i)· ___ I li ~ 

0 J V.1. - G,.., rt [s1 cl it,l 
.IVllt. /\ -rHIIepoHOB H K0-Me30HOB, o6pa3YJOOIHXC.fl B rr-p-B3ru!MO.IteftcTBH.flX, 

6wm annpoRCfilflHPOBaHl:l . 9KCllOHeB.UHaJlI>HOft samICHMOCT.E,I) j ( ci,:):. .A { ~~ 
Pesy}l.E,TaTu 9TBX BWIHcneHHff mecTe C m.telO!llBMRC.fl B n«TepaType ,D;aHHU­

MR npaBe.IteHU B Ta6JIHue 6. 
Ia6na.JM!_6_ 

[, 
THII peaKUU TRn BTOpHq-1 (raB/c)2 

Hmc qacTzn 

n-p 40 raB/c Ko 4,06±0,50 
3,65±0,30 

pp(21+) raB/c I Ko 3,6± 0,4 
3,6± 0,4 

pp 205 rsB/c Ko 3,9± 0,9 
2,7± 0,7 

pp (500,1100,1500) p 3,3 
raB/c 

KaK BH,JJ;HO as Ta6n:anu 5, napru.1eTpu HaKnoHa ~ /\
0

- a K0-qacTzn 

B'lllllPOKOM nHTepBane 9Hepr:ail_He 3a:sac.flT OT Haqa]l.E,!IOro mmyJlI>ca R Ta­

na BsaHMo.IteilcTBYJOOIHX qacTzn. 
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0 
3amicm.tocTR CTPYRTYPHIDC if>YHKUHH A -nmepoHOB n K0-MesoHoB, 

o6pasy!l!IIID(C.fl B Il-p-B3anMO.IteilCTl3li.flX npa p = 40 {35/c ll B pp-BSaH­

MO.IteffCTBll.lIX llPR mmyllcax 24, 205 a 303 raB/c ,, 

( __ l j,_£_ JG~. f ( . ) -: _L J.t ~ .. , 
.tr-· 'i') - Coln nf.s' o!x a Jk• 'f Coih M/s' dx 

OT nepe.MeHHoil X :: ~ np:1rne.IteHH .aa p:acyHKax 5 n 6. Han6o}l.E,mero 

snaqeHR.fl 4JYHKnwI 5,... ( )() .ItOCTHI'aeT B o6nacTR q>pa.I'MeHTanHH npOTO­

HOB .MRmeHH, yxassBaJI Ha TO, qTo npoTOHHa.fl q>paI'MeHT~.fl .flBJl.RCTC.fl 
0 

OCHOBHHM ncToqmmoM /\ - rRnepOHOB. Ms pnc.5 BH,ll;HO, qTO CTPYJ{TYP-

HHe qiyHKUHR .f,... ( )() ~ A -r~epoHoB, o6pasyl!llJlHXC.fl B rr-p-BsauMo.Iteil­

cTBR.flX npn p = 40 raB/c n B PP-BsanMo.IteilcTBR.flX npn p = 205 raB/c, 

B npe,D;eJiaX omn6oR coBD.a,D;a.mT. 

KaK BH.D:!{O HS pnc.6, CTPYRTyPHHe 4JYHKUHR o6pa30BaHH.fl K0-Meso­

HOBB rr-p-BSam!O.IteilcTBWDC nl)R p = 40 raB/c H B PP-B3&WO.IteffcTBWlX 

npa p = 205 a. 303 raB/c TaR?.te co:ana.rtruoT n npe.ItcTaBn.fll>T co6oa 

6HCTPOMeH.f1I001YllC.11 qJyHKUllll C MaKCm.tyMOM B X=O • 3TO 06cTO.f1TeJll,CTBO 

yRaSHBaeT Ha TO, qTO K0-MeSORl,I B 60JU,nmHCTBe cnyqaeB P0Jm8.!0TCJ! B ueH­

Tpa1lt,HOil 06JiaCTll. 

B ROHite qeTBeJ)TOil r.naBH llPRBO.IO'iTC.I! pesym,TaTs aHaJmsa 9KcnepH­

MeHTam.HHX sHaqeHHft CTpyRTypHO:lt qJyHKUHR K0 -MeSOHOB, o6pasyl!llllHXCJ! 

Bfl±p, K±p- R P~BSaHMO,IteffcTBWlX np:a X=O, .ItM lllllPOROI'O HHTepBaJia 

aHepr:aff B paMRax ipeHOMeHonora:a Mmnnepa-Pe.Itxe. lL7llI npe~acHMnTOTH­

qecKHX sHaqe~ SHepr:aa B ueHTpa.lll,HOff 06JiaCTR 9Ta (pyHKUWI mieeT BI!',It 
I • ~, 

C(, -t do- 'i_ /'r.Ite Cl. - :a ct - He 3aBHCSIIJlHe OT 3Hepnrn napa11etp1:1. v,,} . . 
B saK.mqRTem.Hoff r.naBe RopoTRo ccpop.iyimpomHu ocnoBHHe pesy.nr,-

T~Tu, UOJJYqeHHHe B,ItaHHOit pa6oTe. Bee .ItaHHHe, OTHOC.fllltReC.fl R nponec­

CaM o6pasoBalUUlX qacT!i!IfB n~ -MesoH-HyRnommx: B3aHMO.ItCICTBHJ!X,.ItM 

CTOJll, BUCOROH 9HepruII--Me30HOB nonyqeHl:l BilepBse. 

-. 
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PHc.5. 

Pnc.6. 
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• p .-A°+ ... 24f38/c 
o p A°+ ... 205f35/C 

-a.a -o.6 -o.4 -0.2 o o.z o4 o.6 o.g 1.0 
X 

' J_ !ti dG 
3aBacHMocT.r. cTpyxorypHol q,yHRnim Gih ti& ct)< · OT X 

. 0 -
,ItJIJI /\ -rrutepoHOB, odpasymtHXCJI B Il p- H PP-B38.HMO.J:t8IC'l'-
BRJDC. 

f • ,rp-K•+ ··Urlf/c 
• PP-K·♦ -2nsrJl,lc 

O.OW 6 pp-K'+ .. 303r.r{r.,1.&_,. 

firt 
0.01 

-111-u-u-o.2 o 11.2 u 0.1 0.1 to 

1 if. ck, 
3a.BHCHMOCT:& cTpyKTypHoA IPY.HI<nu G;., nfs' d,x OT X 

,ItJIJIK0-Me30HOB, o6pa3YJ)llll!XCJI Bil-p- H PP-BSWIMO.J:telcTBHSDt. 
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1. OpraHHsOBaHa o6pa6oTKa C'l'epeoqioTOCID!MKOB c nySHPl>KOB!DC 

RaMep. Ha 6ase H3MeplIT8Jil>HOff noJiyaBTOMarnqecxott yCTruIOBRH IlYOC-1 

COS.Italia HOBaSI MO.J:tepmrsHpo:aaHHasi ycTaHO:BKa Il.YOC-M. odJia.ItamtaJI ynyq­

meHHHMH 3KCnnyaTanHOHHHMH xaqecTBaMH: 

B TO!iJlliCCKOM rocy,D;apcTB6HHOll YHliB6pCliT6Te OHJIO opraHli30-

BaHO npoH3BO,D;CTBO ycTaHOBOK IIYOC-M. Bcero OHJIO C03,D;aHO 15 

TaKliX np!iOOpOB • 1IacTI, H3 HHX 1rnroTOBJl6Ha no sanpocaM llHCTH­

TYTOB ¢a3HKH I'p. CCP H AH Ap.CCP, HHCTHTYTa ~3HKH EonrapcxoR 

AH Ii .D;p. 

2. COS.ltaHa H3MepHTem;HaJI CBCTeMa H3 mecTR noeyaBTOMaTRqecK.l!X 

yCTSHOBOK IlYOO-M, Henocpe.J:tCT.BeHHO crurnruumx c 3J:fi! B3CM-4. 

GncTeMa YCTruIOBOK IlYOO-lJ Ha JlHHHR Caw B3GM-4 ycnemHO axcneya­

THpyeTca B TI'Y -c Haqana 1973 ro.1:ta. )!Ba OCHOBHHX .¢aKTopa, 

- aenocpe.D;CTBeHmdt BBO.D; .D;aHHHX B 3BM Oes npouexyToq·aoro 

HaKOllJieHHa Ha nep¢oneHTe H HCilOJIL30BaHHe npHHnHna oOpaTHOR CBa-

3H .ItJ1J1 nporpaMMHoro ROHTpoJIR: onepaTopaMH - npHMepHo B 2,5 pasa no­

BHCWlll npon3BO.nHT8JlI,HOCTI, ll3Mep.HTeJII,HOro ROMDJieRca lTY • 

3. B lllTOre npoBe.1:te.HHHX pa60T B T6.11:1mccKOM rocy.1:tapcTBeHHOM YHII-

BepcBTeTe - BIIepBHe cpe.J:tH YHHBepcHTeTOB CCCP - OHJI opraHH30BaH li3Me­

pHT6JILHHR neHTp no oOpaOOTKe ¢HJILMOBOR H~OpManHH.C03,D;aHKe yxasa.aaoro 

KOMDJiexca ,D;aJIO B03MOZHOCTL ¢H3KKaM TI'Y yqaCTBOBaTL B ¢yH.D;aMeHTaJILHHX 

liCCJie,D;OBaHHHX B 00JiaCTH ¢H3KKH 31I6MeHTapHHX qacTHn, npOBO,D;HMHX Ha 

RPYDHHX YCKOPHTeJlJDC CCCP, H o6ecneqaTI> DO.J:trOTOBKy cneitHaJ.lli!CTOB Ha 

6oxee mcoxa,.i ypoBHe. 

4. lipoBe.1:teH aHaJIHS MeTO.J:tHqecRBX B03MOEHOCTe£1 JtBYXMeTpOBOA npo­

IlruIOBOl'XSM8PH·.1lTIIR-500. Onpe.1:teJieHH aqxpeRTHBHOCT.I! npoCMOTpa·;:vm co-

6HTld C pasHHMH TODOJIOI'HSlMlI- upOaHaJllI3BPO.BaHH .B03MOllHH8 lICTOqHHKH 

noTep:r, B qacne BSaHMo.1:telcT:amff, HettTpam,HHlC qac~ B onpe.1:teAeHH cooT-
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-BeTCTBymtRe ~onpamm.' CrpO?AyJIBPOBaHH RpnTepmI pas.zteJI~HWr BSa.nMO­

.neacTBHH ,B nponaHOBOI KaMepe ,.ea n-p,rih- !ln-c".'co01mrn.onpe,11;eJieHli 

TOqH?CTR HsMepeHB8 yrJIOB H J!M!1y.m.coB BTopnq~ qacTm:t. _ 

5. Hari.zteau · TonoJiorBqecmrn ceqeHHJr HeynpyrRX n-P- n ,,-n :-
BsaRMo.neacTBru! .. !1,1Ul BT?PK"i!fiDC sapsmeHHIDC, He:ll:Tpam,BHX IT-:-1,1esonoB, 

A0 

"'.'I'IDlepoHQB n K0:-M~soaoB B II-P-Bs8l!Mo,11;e1tcTBIDDC npa p = 40 raB/c. 
• C • ' ' - , • 

RsMepeau cpe,ll;lli!e MHO!t8CTB8HHO,CTH BTopn.qBHX sapsmeHHHX qacTm:t, 

n°-Mij30HOB H HeitT,PaJI,T,HHX CTpaHHHX qacTm:t - /\
0 

-rHIIe~l!OB H K0-Meso-

HOB. 

• 06Hapy~eH pocT cpe,D;HBH MHOX8CTBeHHOCTH n°-r.1eso~OB C yBeimqe­

HReM qacJia BTOpHqHHX sapmtelUlHX qacTmi;, T.e • .ea6m>;a;aeTCH KoppeM­

nHJ'I B HcnycKamnt HettTpa,JII,HllX :a sap,IDlteHHHX nHOHOB. YCTaHOBJleHo, qTO 

cpe,11;HRe ,'iHCJia it -l'RllepoHOB .l'l K0-Me;OHOB He SSERCHT OT MH~eCTBBHHO-. - . ~~ - - - -

CTH sapmteHHWC qacTi;m. 3TO yxasHBaeT Ha,OTCYTCTBRe ROppe~ B Me-

xrumsMe BCilYCRarutH HefTpa.lll,HHX ?~paHHHX.H sapmteHHliX qacTm:t.Bn-P­

B38l'WI0,11;83CTBWOC llpil p = 40 rali/c. 
' . . ~ •. 

6. onpe,11;eJ1eHH,ceqeWIJ1 polK,lteHWr.HettTpaJII,HHX_ cTpa.HHHX qacTm:t 
0 . .,._ .. .. '• . .. ' ,' ' . . ·.,- -· / ._ ·. 

l\,..t'RllepoHOB, K0-r.iesonoB, KR-. n. /\°K
0 

- nap B n-P-BSamao.zteacTBIDDt · .. ,,. - . . ' - . - - , .. · .- ... · . 

npa p =.40 raH/c. 
-~ •• : • ' -:c·s.· 1•,. . . 

. Haa.neao,. qTO c yBeJIB11elille:.t Dny.m.ca ~eT~ero u--ueso~ OT 

25.raH/c .no 40 raB/c .eapymaeTcs aa6mmameecs paHee nocTOmicTBO 

cic~·h mrepBaJie. mmy.m,cOB (6-t.:!5) raH/c, 6 ( /\0 
) ~'ll!.BaeT' pacn c 

yBeimqeHKeM H{lqaJll,Holi !)Heprn. · Ceqea:ae pOZJ(eBJUI Ki<-nap B !CP-BS~_: .,. 
- . -. . - . ~ ' .. , ~ ~.. -. ·, · . 

MO,D;eitCTBMX B HHTepBaJle li'!Mny;n,coB (25f40) rati/C npo.ztOJilltaeT pacTB c 
• s,►,.f-~- .-. ,. -·.'·, .· 

pocTOM m.my m,ca .HMBTamte~o 1C -Mesoaa. ,, . 

7 • . IIpoBe,IteHO HCCJ18,D;OBaWl8 xoppe.iumr,m no MHOZBCTBBHHOCTlil CTpaH-
' .;· -

· HHX H8'1Tpa.11I,liliX H .sa~~HllHX qa?;Tm:t. n~ .. 40 raB/c B !Ci>- BSWDIO-

.neacTBWIX, B npe.neJiaX axcnepHMeBTannwc onm6oK, HCKOMas: noppeJIJIIlaB _.,_.. - - . - ·- , ...... -· 
l_!e ooaapyze.ea. 
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a. "conocTaBJielll!e aRcnepm.ieaTa.m,Buic pacnpe,11;eJ1eHHtt .TonoJ1ornqe-

CKRX ceqemtli no MHoxecTBeHHocTn BTopzq.HWC sap.llllt~llHlil qacTi;m, ~6pa­

SY.mtHXCJI B ff.N-BSaHM0,11;eacTmimc npli. p ;,_ 40 f;is/c; c·.~HHM.l'l Te9pe_: 

TaqecREMH ~o.neJIRMz yxasUBaeT ~ nyaccoaoooxoe pacn~e,11;eJ1e.H.l'le RJia.CTe-

POB, a He OT,D;eJII,HWC BTOpHqHBX qacTi;m. 
- ,- - ' . . . . -

9. C ne.m.D OIDICaHlig 8Rcnep.RMeHTaJll,HHX .ItaHH!lX no MHOroqacTHqH}n., 

COCTO~· C HeitTpam,amm CTpaH~.l'l qacT~H·, oopasOBa1lllHMH B r-r.;(..: 
~ . . . 

BSaHMO.n;eacTBWDC_npa p = 40 rsti/c,Ouna HcnonDSOBaa~ xeopeTHqecxaa MO-

.n;eJI&,·onapa!D!llaJica .ea npe.n;c1aBJ1eHHe o cymecTBOBalilU! .ItRccoUHanim Jm­

~.PYJllltIDC qacTm:t C ~OKaJll,Hm! COX,Pali8Hli8M HSOCIDIHa, a TBiate Ha npe,nno-
. ,• - -·. . '. . ; . ; ~ .,. . , 

JIOZeHKe o aexoppe.impoBaHHOM polll'.,Itemm a.t{POHHHX accoUH~ii. B PaMRax 
•• -·· - ' J 

sTott.Mo.n;en noJJyqeHH pacnpe.n;eJ1eHHJi no qac;zy sap.imeHHex: qacTm:t B BH-

.ne cynepnosmnm nyaccoaoooRnx ipyHRnzit. IIpe.n;cxasuBaeTcs xoppeJIJ:IIlWI 

MellrJtY. MHOEeCTBeHH!:IM poJ!OteHHeM n°- a IC -, IP' - n K- - Mesoao:s. 110,11;­

TBe,PlK.ItaDTcs 3Rcnepl!MeHTSJII,H!le .naHH!le 06 OTCYTCTBHH ROppeJIJmHH Mellt,lly 
' ' . ·, 0. 

cpe,ll;HliM tmCJIOM V -qacTmi; n MnoxecTBeHHocTI>!l BTopnqmoc sap.imeHHHX 

qacT:rm;. 

10. YCTa!lOBJ18RO, qTQ HM8mtH8CH 3RcnepllMeRTa,U,HH8 .nruume no MHO­

'iitecTBBHHOCTlll n±, 11°-, K0-MeSOHOB H A
0 

-I'l111epoHoB, 06,PaSymu!XCH B 

11-P-, PP- H PP-CTOJIKHOBeHHJDC B lllllpoROM llHTepmrne mmyJII,COB l6,8+ 

i-300) rsB/c, He npo'f.l'lBOpeqaT KHO-cReii.imary. B~ CRB!mulrOBWC !pYHR­

In!I '-¥. R1, <:p B npe.zteJiaX 8Kcne,Pm4eHTa.m.HWC norpemno~Teff He 3aBHCHT 

OT Tmia nepBHqHHX 1:JaCTm:t lP, II, P ). 
11. Onp~ieJieHH yrJlOBHe H HMilyJII,CHHe xa!)!ll(TePHCTHEli /\" -nmepo­

HOB H K0~esoH~B,. od!)c!lSOBaHHHX :e WP-Bsam.io.neiicTBWIX np:a p = 40 

raB/c. IIo;zyqeHH!le B .ztaHHO! pa6oTe s.eaqeHWJ cpe.ItHHX nonepeqmoc HM-·•' . ' ' 

nyllcOB A -I'Bilepoao:e :a K0-Mesoao:e no.ItTBe,Pll.ztal)T ipyH,ItaMBHTa.m.Hlll ·- .- : ' 

aMimpnqecxd qiaxT o nocTOHHcTBe H MaJIOCTH cpe,1tHero nonepeqaoro 

HMnyJII,ca BTOPH11HHX ~acTm:t B nmpoKOM .l'lBTepmJie saeprd BSamto.n;effcT-
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" BM. ConocTaBJiemrn SHa'leBntt cpe.iumx nonepeqHHX HMnYJILCOB ;II.JlSt A -
r:imepoHOB, K0-MesoHOB H IlHOHOB yKaSHB,~eT Ha saBHCli!MOCTD cpe,ItHero 

nonepeqnoro HMnym,ca OT MaccH BTopuqnott qacTia:nu. 
0 . 

12. YcTaHOBJieno, 'ITO pacnpe.zteJiemi:e /\ -I'WlepoHOB :a K0-MesoHOB 

no KBa,ItpaTY nonepe•moro m.mym,ca npu 40 raB/c onucimaeTCSJ · aKcnoHeH-
B 'L . 

nHaJILHOtt qiyHKnHett BR,Ita ..., e - 1\i.1. • ConocTaBJieime nony'leHHux: B .ztaHHoff 

pa6oTe pesym,TaTOB c aHaJior:a'IHm!H .Ita.HllblMl! npa .lU)YI'IDC anepI'RJDC noKa­

saJio, 'ITO B mHPOKOM HBTepBaJie 3H8prHH napaMeTps HaKJIOHOB 1f,JlSi pac-
e, . 

npe.zteJiend /\- H K0-'laCT.Hn B npe.zteJiaX aKcnepBMeHTam,HHX onm:6oK no-

CTOJIHHH H IlpH6JIR3HT8JILHO paBHH 4 (raB/CJ-2• 
0 

13. Onpe,lleJieHH O.ztHO'lacTl'l'lHHe CTPYRTYPH:He qiyHRn:a:a ;II.JlSt /\ -rmiepo-

HOB u_K0-MesoHoB, o6paeymtIDCcH B n-P-BSaRMO.Ile!cTBWIX npa 40 raB/c,­

J ~· ( )'( ) H J ,t$ ( ;x. ) • CTPYRTYPHW1 qJyHKnHSJ J ,... ( )( ) .ItOCTlll'aeT BaH60JIL­

mero sna'leHR!I B o6JJaCTH qiparMenTawm npoTOBa-MHmeHH X ~ o. CTPYR-:­

TypHHe qlyHKIUU! 111' ( X} 1f,JlSi li-P-B.::38.HMO,ItettcTBHtt npH 40 raB/c H PP­

B3aJ.IMO.zteffcTmtlt np:a 205 raB/c B oOJJacTH I~ 0 HMem o.1t1rnaK0Bfitt BHJt 

H B npe,lleJiaX OmHOOK OilHTa COBila,Itam. 

CTPYRTYPHali qiyHRIJ;IUI L .( X) cIIMMeTpH'IBa OTHOCHTeJILHO L=0 H B 
hl 

npe.zten.ax 0111H60K B nenTpam,non oO.nacTH m.1eeT O.I!HH H Te ze sHa'leHRlI 

.ItJIJ! K
0
-Me30HOB, o6pa3Ylllll!XCH B Il-P- H pp-B3aHllOAeRCTBHRX B HHTCP­

BaJie HMnym,coB 40f383 raB/c. 

14. IloKaaano, 'ITO aRcnep:aMeaTam,HHe anaqeHHJI CTPYRTYPBOtt q,yHR­

nu .IlJIJ! K0-Me30HOB, oOpasoBB.HHHX B n±p, K±P- H PP-B3aHMO,IteffCTBWIX 

np:a L=0 B mHpOKOM HHTepBaJie HMnyJILCOB (30-1500) raB/c, xopomo OIU'IC!,1-
1 _1 

Ball'l'CH saBHCHMOCTDI) Q. +~ P, '1 , B!lTeKamteft_JiS qieaOMeHOJIOI'Hl! M10.n-
.... ~,:,. c··- • 

Jiepa-Pe,IJ,11te JV1J1 npe.ztaccm.mTOTR'leCRott-oo~cTBaHeprnff. B paMRax aToff 

MO,IteJIH ne IlO,llTBePEJ:laeTCH ,llOCTIDJte~e CTPYR'fYPHOil qJyHKnHeff .I!JlJI K0 -

MeSOHOB npe.zteJILaoro. 3Ha'leHHJI ,It8llte npH. a~eprili I~ R. 
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Pa6om, noJiozeHHHe B ocno:sy .ztnccepT8ItHH, OHJIH ony6.mmoBaHH 

B nep:ao.zt 1968-19_74 rr B lKYPBaJiaX "TPY.Itll T6HJIRccKoro yHHBepcRTeTa", 

"Coo6oteHWI AH rp.CCP", "JUtepnaH <pRamca", "nuclear Physics", 
. • /7-10 IJ 15-22 25 Zl/ 

"Physics Letters", B npenpHHTax OIDrn l'l TI'Y ' ' ' ' 

H ,ItOK~JlRCD nauell',ltyHapo~HllX KOBq,epeHnHHX no qiHsmce BllCOKHX 

anepr:ai1 B AMcTep.ztaMe (1971 r.), OKc~op.zte (1972 r.), BaTamm (1972r), 

3Rc-an-ilpoBaHce (1973 r.J, HoH.ItOHe (1974 r.J :a Ha Mellt,ey'Hapo,llHOM ce­

r.rnaape no rny601toHeynpyI'l!M npoueccaM B .I{y6He (1973 r.). 
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