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~RSKKa qacT~ BRCORRX SHepr~ COCTaBnHeT O~y-zs BaXHefimzx 
r.naB coBpeMeJIHO~ HayRlll o npHpo.zte. 3Kcnepm.~eHTan:&HHe :a :reopeTH'Ie
CKllle accne.ztOBaHHH BSaHMO.zteicTBRH sneMeHTapHax qacT~ HaH6onee aH
TellCHBHO npOBO.I(HTC$1 B nocne~ee .zteCHTHneTze H npHBenH K_OTKphiTHJO 
MHOrRX rny60KRX SaKOHOMepHOCTe~. ~OCTHrByT~ hporpecc o6ycnoBneH 
B nepByD O'lepe.ItD BBO.ItOM B .zteiCTBHe kpynHe~mHX YCKOpRTeneH sapaxeH
HHX '!aCT~ Ha 3Hepr.111D ?5 rsH B CepnyxoBe, 400 raB B EaTaBHH R Ha
ROD.II1Ten:&HHX nepeceKamtHXCS: xonen B lKeHeBe. OH CMSaH -TaKllte co saa
'IHTen:&RYMH ycneXaMH B COS.ItaHHH Dy'!KOB qacT~ H HCCne.ztOBaTen:&CKRX 
npz6opo~ C EHCOKEMH naP8MeTpaM.II1, a TaKllte c mapOKRM npRMeHeHHeM SBM. 

B nocne,ziime ro.ztH OHJI EH.ItBHHYT .111 aKTRBHO pasBHBB.nca co_BepnieH
HO HOB~ llO,IJ;XO,It R zsyqeHHJO .ItHHBMKKH CHJI&HHX BSaHMO.zte~CT~ no aHa
nzsy Xapal{TepHCTKK O,IUlOA B~:~.IteneHHoft qacTHI.Ulo llpH 3TOM. BalltHOH oco-
6eHHOCTbD B3aaMO.zteficTBHJ SJieMeHTapHHX qacT~ np.111 BHCOKHX·sHeprRHX 
HBKaeTC$1 HanR'IHe MacmTa6HHX CBOftCTB·("CKe~nzHra"), CBffSH~ . 
aMDnHTY.ItH mHpOKOrO KJJaCca peaKUR~ DQH~SnH'IHHX sHeprHHX. 

H.H.BoronDOOBHM H COTpy~aua71 ~Hna BHCKasaHa H paSBHTa 
H.IteH o6 yHHBepcan:&HocTH MacmTa6HHX c.Bo~cTB B cpHsHKe a.ztpOHOB ·a ax 
TeCHOft B3aHMOCBHSH C HBneHRRMH aBTOMO.zteJI&HOCTH (C8MOllO,IJ;06RH), HS~ 
BeCTRYMH B rll1.ztPO- H raSO.ztli1HaMHKe. 

Ha rny60KyD CBH3b HBneH.II1H·MaCmTa6HOa RHBapHa~THOCTH CO c~po
rHMH ac.II1MDTOTH'IeCRRMR OI(eHKaMH llOBe.zteH.II1H aMDnHTy.itH (ceqeaH~t) HH
KJIDSHBHYx npoi(eCCOB,CKe~yD~HKH .1113 CBORCTB ee aHanHrHqHOCTH B KBaH
TOBO! Te~RR fiOJIJI, 6HJ10 yRaSaH~ B pa6oTax A.A.JioryHOBa H ero CO . ..: 
w~o:sf .:./ • . 

He cTaM nen:&D BH.ItenHT» ooe ocHOBHHe · .riBim.a pasBHTRH ~SHKH 
EHCORRX SHepi'B.A, OTMeTHM B llHCKe HaHdOKee HHTepeCHHX HanpaB
JieHd l'lsyqeHHe BSaHMO.zteACTBHH OHCTPHX qacT~ c aTOMHHMR mwauz,co
npoBO][,Il;amtHXCH roiqJpal{UROHRYM pO][,IJ;eHHeM rpynn qacT~. B STOit 06JJa

CT.II1 nonyqeHH HOBHe BaXHHe pesyn:&TaTH. Hx TeopeTH'IeCRaH HHTepnpeTa
~ CBH.IteTeJibCTBy8T 0 TOM, 'ITO ~eH ,It8HCTBHT8JI&HO ~KTl'l~ 
CllOC06 HC_cne.ztOBaHH$1 CBO~CTB peSOHaHCOB KpaTKOBpeMeHHO CBH3aHHHX 
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KOMnneKCOB H3B8CTHHX qaCTRU, Odna~aDmax CBO~CTBaMR aneMeHTapHHX 
tJaCTilll• Cne,II,yeT OTM8THT.b, qTo nepwe paoOTEl flO TeopeT.Il'I eCKOMY aHa
nnsy npoueccoB ~a~pa.K~oaaon reaepaUHa duna BElnOnHeHEl E.H.~anaeiep-
roM a H • .H.IloMepaHqy.KOM 3/. · 

haCTOHmaH ~CC8PTaUHOHHaH padOTa 0606~aeT p~ Ba~HHX HOBHX 
pesyn.LTaTOB, no.nyqeHHHX npa aHallHse pasnaqnHx acne.KTOB nepetJncnea
nux BUlle npo6neM. 0CHOEHOe BHHMaHHe npa 3TOM ClllXO HanpaBneHO Ha,:. 

- HsyqeiDJ.e o6max xapa.KTenacTil.K MHoxecTBeHHoro poQeHIDI qacTRU 
B aeynpyrOM pacceHHRa rr-~JesoaoB aen~poHaMa np11 aaeprHHX 5 11 40 rsB; 

- ncc:IJ.e~oBaiDJ.e sa.KoHoMepaocTeif MHOJKeCTBeaaoro. pOlK,IteiDl.H tJacTan.: · 
B nROH-HyKXCHlliElX Bsffiwo~efiCTBHHX C yqeTOM ~aHHElX no IT-n -B3aHMo.iteu-
CTBaD, )IOqTH UOnHOPT.bD OTCyTCTBOroB!lmX ~ HatJa.ny Hallen padOTH; . . 

- ·accne~o:aliirn.e' (iBOHCTB pea.KUHR KOrepeHTHOrO pollt,IJ;effil.H CRCTeMEl 
"3n", a Ta.Kllte' pea.KUHR .oeipasOBaHID! "5n'i Ha qacTOM we c 12 np.a . 
saepriDI o raB. • · 

B ~ccepTauHR pacCMoTpeHU Ta.KJKe: 
. -:- HeKOTOp!ie BaJKHHe npOCiJieMH TeXHil.KR nySElp.bROBElX KaMep, Hame~e . . . 

HOBOe pemeiDJ.e npa KORCTpynpoBaiDJ.n 80-nHTPOBOH IDl.3KOTeMnepaTypHOH 
riysup.LKOBO~ Ki:!Mepu (HTIIK-80); · · 

- MeTo~ asMepeiDJ.k aoiDJ.sapyD~efi cnoco6HocTR qacTan·c noMo~D MRR
P~ToMeTpapoBaiDJ.H, paspaeiOTaHHan ~XJI. aHana3a CHRMKOB C nysllp.b~o
BHX KaMep • 

.PaeiOTU, Ha OCHOBe KOTOPHX HanRCaHa ~HaH ~ccepTauHJI,onyeiJlli
Bam/4-23/ B CO:SeTCKIDC 11 sapyeiel!tHHX JKYPHB.JiaX 11 HeOMOKpaTHO ~OKna
~ElBalJ.RC.b aa Me~aapo~aux KORPepeHUHHX 11 Ha 'coBe~aaaax (MocRBa, 
1968r.; ,UyeiHa, 1969 n 1970. rr.; K:neB, 1970r.; AMcTep~ru4,1971 r.; 
1'6Hnaca,1971 n 1972.rr; BaTaBilH, 1972r~) •. 

qacT.L I 

.B 1963 r. HaMR 6wm HaqaTEl paeiOTEl no cos~aHRIO H'lllK-80 B Mar
HHTHOM none ~XH paeiOTU Ha CTPO.ffilleMCH B EpeBaHe CaMOM KpynHOM C~ 
BeTCROM : aneKTpoHHOM CRHXPOTpOHe • ' -· • 

B ~ccepTaUHR R3JIOJKeHEl pesyJI.bTaTEl HCCJie~OBaHHH p~a BalKHHX -: 

BOnpoCOB MeTO~R nysHp.LKOBHX RaMep, npoBe~eHHHX B 1963-1970 rr 
no~ PYKOBO~CTBOM 11 np11 yqacTRR aBTOpa coTpy~HRR8MI1 llpoeiJieMHOfi na-
6opaTopRR ~epHoa ~HSRRI1 BElCORRX aaeprRfi T611nnccRoro rocy~apcTBeH
aoro: yRRBepcaTeTa · B TBopqecKOM co~ylKeCTBe co cneUHanHCTaMI1 EpeBaH-

4 

j 
I 
I 

j 
I 
I 

I 

I 

•I .I 

' ,-, 

CROrO clll1311'18CKOrO 11HCTRTYTa. B 3TOfi_qacTR OnRCaHU: HOElle paapaeiOT-: 
RR n ycoBepmeHCTBOBaHRH npa cos~aHHI1 HTIIK-80 ~M pa6oTu aa aJieKT
poHHoM CI1HXpOTpOHe; MeTO~ yBennqeiDJ.H 3~8RTRBHOCTI1 peri1CTpaUHR 
raMMa-KBaHTOB B RaMepe; pasBRTI1e .MeTo~a MRRPOWOTOMeTpRpOBaHRH cne- . 
~OB qacTRU Ha CIDl.MRax nysHp.bKOBElX RaMep C ·uen.Lro ~eHTR~RRaUHR.R 
pas~eJieHRH BTOPR'lHHX qacTRn; pacqeTR·npoeieroB R noTep.L saeprRn 
6HCTPHX sapaxeHHHX qaCTRU B Be~eCTBe 11 BOnpocH cpoTorpacpRpOBaHRH B 
nysHp.bROBHX RaMepax. . 

1, llp:n .C03~affil.R nySUp.bKOBOH RaMepH ~ pa60TEl Ha 3JleRTPOHH~M 

ycRopaTene ~o.iiJKHH CiHT.L yqTeHU cne,II,y~e cneUHtiJnqecRHe TpeeioBaHRH: 
a) aneRTpOHHHe caaxpoTpOHU HMeDT TJacTOTY B~atJH mmyJI&COB qacTHI.( ro
pas~o · 6oJI.bmyro, qeM npoToHHUe ycRopHTeim~ · noaTOMY RaM epa ioJJJKaa 6I:JT.b 
6HCTpO~efiCT:ay~ett; 6) cneKTP raw.ia-KBaHTOB OT CHHXpOTPOHa nenpepHB- .. 
HUH; U03TOMY ~M .a,neHTR~RKaUHR KaHana pea.KUHR oqeiu, :MlKHa MOHOXPO- . 
MaTRsaurui nyTJRa z perRCTpaUHH Be ex npo,II,yKTOB rpoTofi.Jtepaux pea.Killiii; 
B) HeOOXO~O BantHTRT.b YC!aHOBRy OT UOBUill8IlHOrO pa~anrtOHHOrO lPOHa, . 
ae11seielK!lo conyTcT:ay~ero aneKTpOHHElM ycROPHTenB:M. . · . • 

BH6opy i<oacTpyRnrtH, rpOIJ.IH a pasMepoB HTllK-80 npe.JtinecToo~na • 
pacqeTI:l, ·RMeBm:ae uen.LD ycTaHOBHT.b OllTIDAan.LHHe·napaMeTpEl KaMepl:l C 
yqeTOM MO~enrtpOBaHaa nponeccOB BOCCTaHOBneHRH OCHOBHHX.KRHeMaTRTJe-· 
CKHX napar.~eTpOB qacnn B ~oTo~epaux pea.KUH.fiX. Saaq:aTen.LHM Tpy~
HOCT.b 3aRJID'la8TCJi B TOM, TJro B RaMepe :EOSHil.KaeT BHCOKH~ cpoll OT. sa'..: . 
pHlKeHHHX TJaCTRU, B ocHoBHDM "e+e-"...:nap. · · · ·, · • • 

0UHT mrax aBTOPOB noRa3aJI; qTQ HaJI:a~:ne Ha CHRMRe (10-15) ' . 
nap CinHSRO R npe~en.LHO ~ony~THMOMY npR aHanH3e cociH~:nii:; PactJe,TR;: 
npoBe~eilluie Ha~il1 c yqeTOM reoMeTpaqecRmC pasMepoB raMMa-nytiRa n 
RaMepEl, llOKasana,. 'ITO np11 BO~OpO~HOM nanonHeiDl.11 .. KaMepil; Ha CHRMK8 
6y~eT _N· 10 e+e...,. - nap npR _RHT8HCHBHOCTR o6.nyTJe~JiB (1_00+1.2~) 
aqxp.RB/HMn. · 

K aaTJaiiy Ham:ax paeioT :accne~oBaHRH npoueccoB ~oTopo:.~t,n;emm · c · 
nOMO~D BO~OpO~HHX KaMep yllte B8nRC.b B p~e naeiopaTOpRii; liaMR. 6hlnO 

i npe,II,yCMOTpeHO HanonHeiDJ.e RaMepH BO~OpO~OM, ~e'HTepaeM, asOTOM :11 pa3-
pa60TaHa nporPaMMa HOBHX sRcnepRMeHTOB no RsMepeHHD nonEux ceqeHRtt 
~OTOpo~eHRH ~pOHOB Ha JierRmt, JUPIDC, B. saBHCHMOC?T:n OT 3Hepr:na, ·.·a 
TaKllt8 aKcnepH.MeHTOB no RCCJieAOBaHRD CBOncTB BeKTOpHUX .Me30H0Bo 
· OTHOCRTen.LHO,_BElCORM TOPM03HM cnocodi!ocT.L u~oro asoTa ~a-

. • . . .. ·.a ; . 0· . '··· .. 
eT BOSMOlltHOCT.b. aqxpeRTRBRolt pe£~CTpanRli. BTOPRTJRHX p -MesoHOB~ B yc-

-JIOBRRX reOMeTpRR Hame~ RaMepH 11 raMMa-nyTJRa, np:a ~He noTeHnllaJI.L-
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Horo npo6era raMMa-RmnTa B :KaMepe, paBHOM 20 eM , pacc'IHTaHH a~ 
~eRTHBHOCTH perHcTpaD;HH·o~oro n ~ raMMa-RBaHTOB B asoTe~ PesyJJI:.
TaTu npnBe~eHH B Ta6JIHtie 1 nap~ ·c ~aHHI1MH ~ nponaria H cMecz 
(0,86 H2 ·+ 0,14 Ne ) ; 

Ta6mma 1 

3@1eKTHBHOCT:& A soT UponaH 0,86 ~+0~14Ne 

£1'( ''B %. 35 < 22 9 

. E.a ' B% 12 5 2 
-

2. OcHOBHOi'i 'laCTI:.IO · paspa6oTrurnoi! KOMnJleRcHoi! ycTaHOBRZ smJIJieT
CSI H'lllK-80 {pRc.1) ~ Pa6o'irul OO'LeM. ~aMepH URJIR~P,R'i8CROH !J>o];UH {~a
MeTp 50 CM, rey6RHa 30 CM, llOIDlW 06'LeM 80 Jl) 47. . 

· G IJ;eJJI:.~ yMeHI:.meHRSI pa6otJero URRJla B nepBOHatJaJJI:.RyiO ROHCTpyRnmJ, 
paspa6oTaHHyiO B kiTBrJi, _nB pelltRM :lRcnn;iaTaURH RaMepH 6HJm BHeceHH cy
mecTBeHHHe HSMeHeHRSI: a) cnpoeRTHpOBaH H H3rOTOBJl8H aqxpeRTHBHmi HQ
BHH n.liei:f.lonpRBO~ pacln:lapRTeJJI:.HOH CRCTeMH C yBeJmtJeHHO~ Ha ·nop~OR. 
CROPOCTLD rio~atJn H ·Bu6poca rasa; 6) paspa6oTaHH cnenHaJJI:.HHe ltllana;;. 
HH C yBeJUiqeHHOH.MOl!IHOCTI:.IO, tJaCTOTOH cpa6aTHBailllSl H npoXO~HMH ce
tJ81illJ!MH;, ·n:PH. cTeH~OBHX ,itaHaMatJecRmc zcnuTalillmC cHcTeMa HsMeHeHRSI 
~aBJieHHSI 6ecnepedottHO npopa60T~Jla 76 tJaCOB c URRJIOM 0,5 ceit~ l(Ji!!Ha

Mii!!tJecRHe noySJIOBU~ HCllUTaHHSI. npoBe~eHH RaR B TI'Y, TaR H B Ep.~H C . 
llOMOIIU>IO,paspa6oTaHHOlt HaMH.aiJ.eRTpOHHOlt CX8MH ynpaBJieHRSI. 

3. KaMepa .JioiDJtHa:HanO.IDlSITI:.CSl He TOJJI:.RO Bo~OpO~OM H ~ei\TepllUiM, 
Ho TaRJEe ·B." asoToM· •. l(Jtii odecne'leHHSI MexaimtJecxon npotJHOCTH, OTBetJa
DIIeA y~BOeHHHM ilarpysx8M npa pa6oTe c asoiOM, B cooTBeTCTBHii!! c Tpe-
6oBa.HHJlMH npoBe.iteHHoro HaMJa pactJeTa cHapyn no nepHMeTpy Ropnyca 
RSMepH pasMemeHH pe6pa lESCTROCTii!!; O~HOBpeMeHHO cymecTBeHHO ycoBep
meHCTBOBaHa ocBeT:aTeniHaSI cHcTeMa: o~o cTeRJIO-HJlnDMHHaTop·saMeHe
HO CTaJli:.HHM ~CROM C HaRJieeHHHM Ha HeM CROTtJJlat!TOM; ~roti H.7lliD.!H.;.. ' 
HaTop_pa3~PYl!t8H BHeiiiHHM ~JlemteM_B Cll8URaJli:.HO'H3rOTOBJ18HHOM·3amzT.:. 
.HOM KOHyce. 

· JlM pa6oiH c lltiWtHM asoTOM · no-noBoMy pemeHa ·xoHcTpy!tiJ;HSI t.ie:ica;... · 
HH3Ma pacmHpeHIDI. Paspa6oT8.na R C03~aHa ~OCTaTOtJHO. npOCTaJi·napa ;_ 
URJIHH,Iij)-nopmeHI:. ~ Hcx.miBTeJJI:.ao· yMqKBM · pemeiDieia' oRasanac:& · BHnO.IDle
HHe. BRna,Jnlllla zs cnpeccoooiiHivc · npoBonotJa:Wc c~paJieA • c paaJllli1r.HoA 

- ' ·-~ ' . - "'" . . .. 
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PHc.1 - CxeMaTHqecRHti ~ HTOK-80 B MarHHTHOM none. 
1 - nHeBMonpRBO~, 4 - BaRyyM~ ROl!tYX, 6 ;.. Pa.zlHaUROHHW 
3RpaH, 8 H 22 - nopmHeBaSI napa, 9 H. 14 - T8llJI006MSHHHKR, 
11 .:_ 3KpaH CO CKOT'IJlaHTOM, 12 - ROpriyc RaMep!1, 13 -. 3Jl8K

.TpOMarHHT, 15 - HJIJlJ(t.IHHaTop, 17 .:. samHTHID1 itonyc; _18 -
. OCBeTHT.eJJI:., .19 - CTepe01x>ToarinapaT. 



cTPYRTYPO:Il B nonepetJHOM a npo.I(OJIDHOM aanpaBJieHRmc, "'TO pesKo no
BHCRJIO R3HOCOYCTOH"'RBOCT:C H .I(OllrOBetJHOCT:C ynllOTH6HRH. 

C03.I(aH HOBan TKn npHBO.I(a M6XaHR3Ma R3M6H6HHH ,I(aBneHRR C ra6-
RHM CT~lli'>HHM TpOCOM, CBII31:l~HM o6a nopliiHSI (pac.-2). Enaro.I(ap;i 
3TOMY ROpeHHOMy H3M6H6HRID THna.CBa3H, 3HatJRT6llDHO COR~eHa .I(llHHa 
nopmHeBoil rpynnl:l, o6ecnet!eaa. cyl!leCTBeHHO JIYtmiaR caMoueaTpoma nop
JIIHeil, yMeHDmeHI:l nepeMeHHI:le · aarpysKn. 

YRasaHHHe Bame HOBI:le paspadoTRH npomJIH ycnemHo acnHTaHRR B . 
pa6oTe Ha MallOH a30THO!ii ?31:lp:DR?BO:Il RaMepe. 3Ta UHJIHH.I(plltJBCKaH iaue
pa nMella .I(aaue:rp 66 w/5 .OcsenteilHe npoBO.!tMOc:c c noMODt:Dil cito:rq1Iail
:ra qepe3 H1IJIDMUHa:rop (c:reitno K-8) T01IuutHOil :35 w. Kat~epa noMentMac:c 
B :am,nKoa30THOil BaHHe, noxpl:l:roil cyiiepi!3o1Ianueil us 3-x c1IoeB 1IaBcaao
BO:Il a 2-x cnoeB a.nn.~HRin3oa qiom;r.H T01IDtHHOil 90 n 40 MRM, cooTBeT
cTBeHHo. BaHHa C ll30JJ.JIUI!BH. aaxo.zuiTcR B BaeyyMHOM KOJ:yxe, .l'!M611:1nBM 
C O.I(HO:Il CTOpOHI:l rop.H30HTaJIDHI:l:ll pacTpy6 .I(M OCBBI!leHHR H qiOTOrpaqia
po:saHIDI. 

PaciiiHpeHRe npORCXO.I(HT BHR3. CHatJMa 61:lJl HCllOJID30BaH CHJIDqiOH
HJ:llt MeXaHH3M, a. saT eM OnHCaHHI:lii BHIDe. 

KaMepa '!JyBCTBHTeJIDHa K HOHR3RPYIOIIleMY H3JJytJeHRID OT HCTOtJHRKa 
60 . ( )"' . 0 -. Co .npa c_TeneHH pact:mpeHRn 1,8+2,3 ;1>. Tpa6 = 114 K a ppa6::17 aT •. 

' Pa3paelOTKa KOHCTPYKURil pacmupu:re1I:DHOtl CHCTBMI:l H ynpyro
nepeMeHHOil . nopmHeBoll napa .I(1IH HTill\-80 UHUUHKpOBMa Clo1I:cmon· 
nuK1I wcc1Ie,JtosaHuil . no~ pyxoso.I(c.TBOM · H aenocpe~c:rlieHHOM yqa-:
cTHH aBTopa aacToRI!lelii ,nzccepTauim. B pesynDTaTe pemeaa B8.!tHaJi HH
~eaepaan 3a.I(atJaKOHTaKTHO-rH,np0,14HHaMHtJe~KOtf TeOpHH CMa3KH.0Ha CBR-
3aHa c 6onee o61!lelii npoMbllllJieHHo:ll npo6JieMolii BJIRRHRR TOJllllRHI:l a qiOIJ>II:l 
CMasoqHoro cnon Ha nponecc TpeHHR B mapHKono.I(IIIHnfiHKax mapoRoro 
RJiacca. C llOMOmPD COBpeMeHHOH HHTepqiepeHUHOHHOH H CROPOCTHO:Il'qiOTO
per.llCTPHPYIOill6ti TexHHKa · Tnta.Telli'>HO accne.I(onaaa MHoronaPaMeTpRt!ec:KaJi 

. sa.I(atJa noBe.I(eHan cMasKR B ycnoBHHX aRcTpeM~Hmc aarpysoR. Cmacox 
ony6llHKOBaHHI:lX pa60T npHBe,neH B .I(HCCepTauHH 39-451. 

4 • llpH ROHCTpy.llpOBaHRH li'TIIK-80 paspa60TaHa HOBasl OCB6TZT6lli>
HaR C.llCTeMa Ha OCHOBe Cl<OTqJia:llTa. XapaRTepHCTHKH CHCTBMI:l OCBBIIle
HRH H illOTOrpaqiHpOBaHRH HCCJI6.I(OBaHH Ha MO.I(BJIR HaTypanbHIDC pasMe
poJ/'ol. Ban paspa6oTaH cneuzanrurl\ ocBeTI!TenD RoJI:cueBoit qiop.m c 
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6 JlaMllaMR TRna ll~K-120 .ll ~paJIDM.llHRBBYM OTpa~aTeJieM C nOJIHpOBaH

HOH BHyTpeHHe:ll noBepxaocT:cn napa6oHaqecKolii qioPMI:l· OcBeTRTeJIH Ha~ 
.I(6BaDTCR M QllpaBI:l 06':DeRTRBOB, He KaCMC:C HX, ll RpeURTCR K ROp-
nycy cTepeoqioTOKaMepa. · 

. HcnOJID30BaHR6 .I(aHHO!ii OCB6THT6Jl:DHO~ CHCTBMI:l ll03BOll.llJIO llOtJTR 
llOJIHOCT:DD R36aBRT:DCR OT pa3.I(B06~ H306paxeHHR ~OTOrpaqi.llpyeMI:lX 
06'l>eRTOB (npoBOJIORH aa Mo.I(eHH), ynpocTMO ROHCTPYRURD RaMepa a, 
rnaBHOe, HCKJllltJHnO BTOpoe Clon:cmoe CTBKJIO, UOBI:lCHB 0e3onacHOCT:C 
pa!lo:r& KaMepll. . 

5• ~xn qioTorpaqi:aponaHHR HTITK-80 HBMH 6l:lJia paspa60Taaa cTe
peoqioToKBMepa - C~K. npe.I(cTaBM~~:~n~ co6ol! Tpexo6':DeRTHBHI:la qioTo
annapaT C nHeBMaTaqecRnM neHTOnpOTRXHI:lM MeXaHR3MOM ROBOH ROHCT-
PYRUHH· . . · 

B Cf!IK/7 I acnonDsoBaHH TPH o6':DeRTHBa "Pyccap-ITJiasMaT T-2"., . 
E6CTRO ycTaHOBJieHRI:le HaMaCCHBHOM .JIHTOM ~paJIDMHHR6BOM ROpnyce. 
OnTaqecxHt.oc:a o6':DeKTRBQB nepneH.I(HRyJIRPHH (90°±5

1
) _.R nnocROCTRM 

nneHoR :a.npoxo.I(RT qepes BepmaHI:l paBHOCTopoRHero TpeyroJIDHKKa co 
CTOpOHOH (226,Q±0,1) MM. ~OTOrpaqiapoBaHRe npOH3BO.I(HTCR Ha He
nepqiopRpOBaHHYD aspoqiOTOnJieHRy mHpiD!Ol! 50.· MM. 
. Tpa aBTOROMHHX neHTonpoT~mc i.lexaaasMa I Bl c noMom:cn r:a6-
KHX pyRaB OB npRBO.I(RTCR B .I(BUeHRe npOMI:lmJIBHHOl! llH6EMO.I(p6lli>!l 
(CM-21-25). 3JieRTp:aqeCRRH CHrHan ~~aeT peJie llH6BM030ROTHHKa 
(Er-?3-51) .I(JUI no.I(aqa· cJKa.Toro Bos.i\yxa-(pHc.3). llpa xo.I(e mToRa (?) 
Ha 20 MM ('ITO COOTBBTCTBYBT nepeMellleH.l'!D llll6HRH Ha 60 Y~) H .I(aBJie
HRH B URHHH.I(pe (8) B 2 aTM, CHOPOCT:D npOTJ'IlltRR nJieHRR 10 ceR-

1
• 

KacceTa (2) eMROCT:DD 150 MeTpOB nneHRR. 3aMeHReTCR Ha CBeTy sa 

20 ceR. • 
C~K ycneJIIHo ripomJia acnaTaliiDI aa .I(JIHTelli>HYL pa6oTy, .I(eitcTBY.Ii 

6ecnepe60itHO B TeqeHRe 6 cyTOR C URKJIOM 0,4 CeR.· ~OCTORHCTBa .I(aH
HOa C~K cne.nyDIIlHe! 61:lcTpO.I(el!cTBHe, B3PHB06esonacHOCT:D, npocTOTa 

· B axcnJiiaTa.ww· :a· acnoJID3oBaHHe ooen · map:arui nJIEiHRli. 
·6 .' ToJllllRHa MeTaJIHHqecKon cTeHR:a B MecTe BXo.n.a · nyqRa B xBMe.PY •. 

He06XO.I(HMa.li .I(llR o6ecneqeaHJi. MeXaaztJeCROl! npoqHOCTR, 06~HO paBHR
BTCR-:::::! 10 MM, qTQ COCTaBJIReT 3aM6THYD qacT:C pa.nzaURORHOH e • .I(. B 
raM.\la-ny'lJ{e 9Ta CTeHRa CTaHOBHTCR CHlli>HHM .llCTOqHHKQII\ H6JK6JiaT6lli>
HOrO ~OHa sapmr;eHHIDC tia.CTHU. ~JIR ycTpaH6HRR aTOiii UOM6XH 61:lJIO C03-
.I(aHO cneuzanaoe ycTpoliicTBO BBo.n.a nytn<a B RaMepy/

9 I. · 

. 9~ . 



~" 

z 

Pac.2 - PacmapHT€ll:&HaJI c:acTeMa liTilK-80. 

( .. 

··., 

1 .1-1 2 - nopmHeBM ,napa, 3 - Tpoc, 4 - pa6oq:ai1 Oel'I>eM, 

5 ll. 8 - 3ll€KTpOMarHHTHH€ KJ1anaHH 1 6 ll 7 - ,YllllOTHHT€11:&
H!l€ ynopu. 

PRc,.3 ·- c~~ c neHTonpoT!.IJ!Ui!lM MexaHHsMoM. 

1 :a 3 - 6oc:lH.HH, 2 - RacceTa, 5 - <flPHKUHOH, .6 - Kopnyc 
npRBO.Jia,. 7 H s·:.. nopmHeBM rpynna, 9 H 10 :.. llPI'IlKHMHOH 
MexaiDisM·-;- 12 .:. oc:BeTRTell:&. · · , · 

,_;l.l.G:'""·--
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B aTOM ycTpoilcTBe TOJl!IIHHa BJIDYKllOfi JtHafipar~m. nponycK8.Klllei1 

nyqoK, 'pa.BHa Bcero JIJ.IID:& 0 17 ·MM ,l!;Jl.!I H€p%a.B€DI!l€U CTaJIJ.I li 2,5 M!!",lVjli 

. ,!(Klpa.IIKMRHHH, qTQ COCTaBJIH€T~ (3-J5)% OT X0 ll He C03,IJ;aeT 3Haqn

T€ll:&HOrO woHa. ·rrcnoll:&aOBaHRe B HaqaJle KaRMa 6JloKa ns'LiH n·oqn

ma.IClilero MarHRTa. YlK€CTqaeT Cll€KTP I'aMMa-KBaHTOB. KoHCTPYKUHJI ycT

poi1CTBa BBO.n;a OOecneqnBaeT 6eaonacHOCT::& ycTaHOBKH .-B! U€JlOM Ha CJIY- · 
qai1 BHXO,IJ;a ll3-CTPOJI .IJ:HawparMH. 

7. Ha EpeBaHCKOM aneKTPOHHOM ycKopnTene c noMOUU>ID KP,HcTanna 

aJIMaaa. C03,ll;aH qJOTOHH!rti KBa3HMOHOXpOM8THqecKHH nyqoK; I1pOB€)l;€HH . 

. pacqeTR BpeMeHH 3KCil03llUHll HTIIK-80 ;.B 3TOM nyqKe, KOTOpoe aeoelxo,n;J.u.io 

,ll;Jlll llOJiytteHJ.Ili Y.ltOBJI€TBOpJ.IT€Jl:&HOtt CTaTJ.ICTHti€CKOf! TOtlllOCTJ.! npn J.ICCJie:_ 

,ItOBaHHH ilp0U€CCOB cpOTOpOJ11:A€1lH.!I t!aCTJ.IU H pe30ilallCOB c·yqeTOMKOH"'

Kp€TilRX YCJIOBJ.Itt 3KcnepmreHTa.lliiTellCHBilOCTJ.!. cpOTOilOB B KBa3J.!!JOilOXpo

ll:aTHti€CKHX JIHHJ.!.!IX ClWIH 'paCCt!J.!TallR ITpH YCJIOBJ.!H 1 t!TO ITOJIIlal! HHT€HCJ.!B:.. 

HOCT::& ~OTOHHOro·nyllKa ~ KaMepy AJ100 3KB.KB. Ha HMilyJl:&c. 

B pesyll:&TaTe yqeTa BCex napaMeTpOB (nyq!{a, RaMepu, HBaHTOMeT

pa) .IJ:JIH pacqeTa qJ.Iclla COelHTllH ,ll;aHHOro copTa 6RJ10 nonyqeHO BRp~e
HRe - N.· = 5,5.10

23 jr;6i .. ( G"i - ceqeHR.n: nccne.eyeMRX RaHa.Jio:B 

peaKUHH npn ,IJ;aHHOfi 3Hepr.1Ul). :f¥, -: cpe,IJ;HJIJI RHT€HCJ.!BHOCTI> QJOTOHOB 

B l-OM illlK€. I1pHB€)l€Ha Ta6mma .C paccqHTaHHhlMll HaMH _B€JlH'lHHaMH BH-:-

XO)lOB N, .llJlH llllipo:ioro KJLacca peaKUHH ifloTopoJK.neHHR. • :-• 

B. B npoueccax <floTopox.neHH.n: o'co6eHHo BalKHa perncT~.n: BCeL 

npojzyRTOB peaKU.Iin, {BKJliD'lM HEiliTpall:&Hue)_ .nrur. BOCcTiuicmJJ.eilli.n: · ~-oJIHoi1 
KliHeMaTHKH c'o6HTM·~ ,I{JJH.·yBemmiHHsr a®)EmTHBHOCTH per.IWT'paiiaii·• raM
Ma-IiEaHTOB B KaMepe 6&Jm paspa:doTaHH .IJ:Ba BapRaHTa· Ha6~pa n;acTHH 

HS BOJloiflpaMa: 1) TPll llJLaCTRHU no 1,3 r.w· c o6mei1 TOJrmHHOli~IXO; 
2) )l;B€ llJLaCTRHH no 1 ,3 MM H O)lHa 8 MM C Odmell TO.Ila\HHOri ~ 3X0 • 

· qacno n TOJl!IIHHa nJLaCTHH no.no6pan!l c y'leTOM pasMepoB KaMepu, 

llY'lRa ifJOTOHOB Ii Tpe60BaHRR, 'lTOel,H cpe)lHJIJI norpemHOCTI> B onpe,IJ;eJie-
HRH E~ ·He npeBHmana 20%. • . · · 

9. Paspa6oTaHa M€TO)lllKa R3M€p€HH.fl HOHR3yromei1 ,CilOCOelHOCTH qac-. 

THU C ilOMOIIU>lD MHRpoifloTOMeTp~poBaHHR Ha CHHMR8X.C ·nysHpi>ROBRX RaMep. 

Eana acnoll:&aOBaHa <flopMyna E.EI>epHopy.na·.nnH npoapa'lHOCTH cne.na 

Ha Clll!MR€ KaMepH Blill:&COHa: "" i ~ ¥ • . 

. T c~) ~ el-(p) [1 + -~:~ "c~\ ,] · · 
t:i l . 

C ilQJiyqeHHHM HaMil B!lpalK€HH€M : • · . ,, · 

A(p) = ~o(~)t(kro/ /S 

II 



B 3TIDC <l:JOPMYJiaX s - OJIOI!la.IO> meJm Mmtpor~OTOMeTpa, A(~) -
cpe~Hee ~HCJIO ny3HpbKOB, OOMeCTRBmHXCH B menA, K - KO~HUReHT 
yBenn~eHHH OOTRqecKon CRCTeMH~ .~ = 0,016 CMi ~.(~) - ~CJIO ny-
3hlpbKOB Ha e~.~n.TpeKa, f - BHCOTa ·meJm, '( = 2 - ItOhTpaCTHOCT:& 
n.neHKR, t = 1 - npospa~nocT:& 

1
8;-nen:oaoro nysHpoKa. KpnBHe T{~) 6!:l

JIR pacc~nTaHH HaMR B pa6oTel • . 
.JlM y~eTa ycJIOBR~ :;mcnep.!t1MeHTa BBe~eHO OTHOCRTen:&HOe ooqep

HeHRe D, ( E ) = (1 - T, ) I (1-T0), r~e Ti. ( M; , E( ) - OTHOCR
Ten:&HaH npospaqaocT:& cne~a 'l:acTUIUI c Maccoii rv,1 R aaeprne:ii E, 
T0 - TO llte ~ aTanonaoro cne~a. Up:a aToM T; ~ 1;/J.~ , a :1, :a 1~ -
OOTOKH CBeTa, nponymeHH!:le CJle~OM R ~OHOM 1 COOTBeTCTBeHHO (np.R 0~
HOpO~HOM OCBe~eHRR K~). 

flp.R Mmtp~OTOMeTpRpOBaHRR R3MepHeTCH OO~epHeiDie CJle,Ita, CM
saHHOe c npospaqaocT:&BJ: ct,=.(1- 'J<!~,) d"" , np:a'!eM d~=doo , 
np:a J, = 0. lVJOlltHO noKaaaT:&, qTo Di ( E )= ( di - d'l>. )/( cfo - dq,. ) , 
r.rte do R cliP •. - noqepHeiDie aTanoaaoro cne.rta R ero ~oRa, cooTBeTcT
BeHHo • .JlM HaKJIOHHIDC CJle,ItOB noqepHeHRe dt CM3aHO 0 R3MepHeMOH 
Benn'l:RHOit diaaM. Ha npoeKnHR cne.rta: , 

. . f..·d<uJ"'·CoS!f·SIIJ.cf -'.=d. . C.OS 10 + ~ . l I a, .. '"l" I ~ zz +J.:. sm cf 
( L - .rtmma c.ne.rta, Z - paccTOHHRe OT o6"I>eKT.tma .rto aai1ana cne.rta). 

10. llpoBepKa ,ItaHHOH MeTO,ItRKR OpOBe~eHa Ha CHRMKax: ~ 
a) nponaHOBOH nys!:lp:&KOBOH KaMe pH, 06Jiy'l:eHHOH B ny'l:Ke 80 MaB ll+
Me30HOB R 6) BO.ItOPO.ItHOfi ny3HP1>KOBOH KaMepH, 3KCOOHRpOBaBmeiicH B 
rr--Me30HHOM ny'l:Ke c aHepr:aefi (34Q±15) MaB CRHXPOURKJIOTpoHa OHRH. 

a) .ItJIH MIU{p~OTOMeTpHpOBaHRH OT6Rpa.nRC:& C06!:lTRH : 

u+ + p ~ u+ + p - 160 cnyqaim; 
n+ + c12 ~B·10pp -220 cny'l:ae~II/. 

~3MepeHae.KHBeMaTR'l:eCKRX napaMeTpOB ocymecTBJleHO Ha CTepeo
npoeKTOpe TI'Y. YqeT nonpaBOK Ha npeJIOMJieHRe B nponaae R onpe.rtene
HRe aHeprar. BTOpaqaHx qacTRU OpOBO,ItRJlOC:& 00 MeTO~e, pa3BRTO:ii Ha-
MR B pa6oioru!12 •13/. . · , 

ll3MepeHRe OTHOCHTen:&HOrO OO'l:epHeHJiiH npOR3BO.ItJiiJIOC:& Ha cepRfi~ 
HOM MmtpcxpoToMeTpe M<fl-2. ~cJIR D ~ 1,3, TO· TpeK cqaTancH npRHa,n;;.. 
neJ!tal!UIM npoToay, a npa D < 1,3 - II-Mesoay • .l?esyn:&TaTil npRBe.rteH!:l 
Ha pac.4 • 3Ha'l:eHJiiH BeJlR'l:RH OTHOCRTe.n:&HOrO OO'l:epHeHJiiH rpynn:apy.IDTCH 

y <]1> = 1,04±0,13 Iii <D2> = 1,52±0,12. 

12 

l. 
' 

6) OOCJle OpOCMOTpa 5000 CTepeOKa.D;pOB C 8 Jl BO,ItOpO~HOfi nya!:lp:&
KOBOR KaMep!:l nilll·OTOdpaHO 450 .ItBYXJiy'l:eB!:lX COd!:lTRH; B Tad.nRUe 2 
OpRBe,IteH!:l Olllli6KR R3MePHeM!:lX napa.\leTpOB B.;~. 

Ta6JIRua 2 

SP SL s~ &Z &d,.,~,., 

(5-10) 4 1 3· (3+12) I 
B nocJie,Ity~eM aHanase.6uno ncnon:osonaao 140 npoTOHHHX, 120 

ll--MeSOHHIDC, 40 n+ -Me30HH!:lX R 40 TpeKOB OOJlOl!WTen:&Hl:lX Hepaa,IteJieH
Hl:lX·~aCTRU (11+; p). Pesyn:&TaT!:l HaHeceH!:l aa. pac.5. · . 

JRcnep.Tt1MeHTan:&Hl:le TO'l:KR, nonyqeHH!:le op.R MHOrOKpaTHOM R3Mepe
HRR KruK,l(OrO TpeKa, JierJIR B6RR3R .ItBYX TeopeTJ<l.'l:eCKIDC KpRBJix .ItM 
npoToll.o:B n nnoH.oB. • · . · · · · · · · · · 

Ta.K.It1M o6pasoM, MeTO.ItRKa nosBoMe'i• YBepeHHo pas,D;eJII!T:& cne.rtu 
npoTOHOB R ilROHOB B RHTepBaJie .Tt1MOy n:&COB ( 150 ~ .1? ~ 1200) NlaH/c. 

• llony~eHHHe ,ItaHH!:le CBH,IteTeJlbCTB,yllT 0 np.RMeHRMOCTR 3TOfi MeTO,It.R
KR ,ItJIH pas,IteJieHRH ll/K~e30HOB B RHTepBaJie RMllYJlbCOB (150~700) 
MaB/c Iii ~ /p B HHTepBaJie (300+900) Mall/c. . 

'IacT:& IT 

Bo BTOpOfi 'l:aCTH .ItliiCCePTauan npe,ItCTaBJielW pesyn:&TaTH RCCJie,Ito
BaHRH B3aRMO,IteHCTBHfi ll--Me30HOB C.HeilTpOHOM H H,ItPOM yrnepo,Ita, BH
OOJIHeHHOrO aBTOpOM B 1968-1974 rr·coBMeCTHO C yqeH!:lMR ~6opa~OpHR 
~epH!:lX npo6JieM H ~a60paTOpRR,B!:lCOKRX aHeprH:ii.06'be,ItnHeHHOrO RHCTR
TyTa ~epH!:lX RCC~e,ItOBaH!iifi R T6.R~CCKOrO rocy,D;apcTBeHHoro YHRBepcR
TeTa. 

r EoJr&mM qacT:& ~R3.R'l:eCKIDc pesyn:&TaTOB nonyqeHa Ha OCHOBaHRR 
06pa60TKH.130 000 CTepeOKa,ItPOB OT 1 M nponaHOBO~ riya!:lp:&KOBOn Ka
MepH ~a6opaTOPRR ~epH!:lX npodJieM, 06Jiy'l:eHHOfi B tiy'l:Ke IT--Me30HOB 
9 HMOyJlbCOM 5 raB/c. ' 

Ha .ItaHHofi ycTaHoBKe: a) H3MepeH!:l ceqeHRH Heynpyroro B3a.RMO
·.rtencTBRH Ha KBasncBo6o,ItHoM BefiTpoHe ~ c12 ; 6) onpe.rteneHH cpe.rt
HRe MHOJKeCTBeHHOCTH BTOp.RqHHX sapHllteHHIDC qacTRU B ll-Vt-CTOJIKHOBe-

. . . 12 ( ) 12 HRR; B) RCCJie,ItOBaHa pea.KURH KorepeHTHOro POl!OteH.RH llC - 311 C 
n oueaeHo ceqeHRe RorepeHTHoro o6pasoBaHRH (5ll)-MesoHoB B rr-c12-
coy~apeHIDIX. 

13, 
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Pnc.4 - Pacnpe~eneHHe OTHOCRTenDHNX noqepHeHH~ ~RH ll+- H p
Ha CHKMKax B nponaHe. 
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Puc .5 - 3aBncUMacT:n. Di ( p). 
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1 • .KaMe.Pa HMeeT qiop.!y napaJUleJierume~a c pasMepaMH 1x0,5x0,4 M3 

R noMe~eHa B 3J1eKTpOMarHRT C HanpRXeHHOCTI>ID noJIR B cpe~HeH llROCKO~ 
CTH 17 KrC. 

KaaaJI,·woPMRPY~ nyqoK~ o6ecneqaBaeT cP.e~romne napaMeTpu: 
RMnym.c Pn=C5,0j;0,1) rsB/c, cyMMapHa.FI np.BMec:r, ./-, K-, p -que-
Tau (10j;3) %. · . · · 

2. 06pa6oTKa Benac:r, no CXeMe: npOCMOTp CHUMKOB a OT60p COOH
THH - Ha woTonpoeKTope, nsroTaBJieHHOM Ha ocHaBe (PoToyBeJIRqnTens 
"Eenapyc:&-2"; nsMepeHHe cnyqaeB - Ha ycTaHOBKax IIYOC-1 B JIRHHH c 
31Jv1 "MUHCK-22" H".63Crvi-4" ( onpe~eJieHUe reOMeTpaqecKRX napaMeTpoB 

.qacTHn;, yqacT:eyiOOIHX B peaKIJ;WIX, H BbJq~cneHUe Hi oma6oK na 3B,: 
E3CM-4 no nporpaMMe "0-10"; a.n.eHTH¢HKB.URH KaHaJioB peaKun~; cqeT 
no nporpaMMe CJMMapoBaHWI; aHaJIRs .n.auuwc. 

3 • .nns HsMepeHHH TonoJ!oraqecKHX n noJIHoro Heynpyroro ceqeuni:t 
ll-l'l :_:B3auMO~e~CTBI11~ B npOCMOTpe OT6RpaJIRc:& 3B6S,IJ.H c qncnOM JJy'leH 
(1,3,5,7), He COllpOBO~iuoutuecSi npO~KTaMH pacna,I(a Si,D.pa a He CO,nep
~e ~eHTH¢HUHPOBaHHHX npoTOHOB. B pesynDTaTe 6Hno oTo6paHo 
11276 cnyqaeB• · 

B npouecce ~anDHef.tmeR ocipa6oTKH·a ocic'!eTa 6HJIR onpe.n.eJ!eHHnO..: 
rpemHacTa asMep.R:eMwc napaMeTpoB qacT.au: G11 = 6Y = 0,2 MM; Ozo =0, 7 
MM. P~yc JIO~Ho~ KPHBHSHH ~306.M. Cpe.D.HHe norpemHocTH nsMepeHHJI 
OCHOBHHX KRHeMaTH'leCKHX napaMeTpOB'(UMllyJll>COB a yrJIOB) BTOpaqHwc 
qacTHU paBHH: A P/P = 12%; t.f' := 20' ; l}r:i. = 38'. 

06 OTCYTCTBHH cep:r,esHHX CRCTeMaTaqecKHX OIDR60K R KOppeKTHO
CTH BH'!aCJieHUJI norpemHOCTeii CBH,neTeJIDCTBYIDT H3MepeHIJ.He HaMa (Pop.m 
pacnpe~eneHUI\ H cpe.zr.HHe 3HatieHM sqxpeKTRBHHX Mace TI'1C R r ( OT 
pacna,I(OB K0- 1!1 ll0-MesoHOB B KaMepe: .::: M(K0) )' = (497±2) MsB/c2 u 
<M{ll0)> = (135,5±0,6) MsB/c2 ; _nocne.n.HRe HaxO.D.SITCJI B xopomeM corJ!a
ca.a C Ta6JIH'!HHMH 3Ha'l6HHRMH 3TRX BeJIHqaH. 

llocJie KJiaCCa(PRKauaZ HaH,neHHHX CnY'!aeB·na.TOllOJIOrRRM 1!1 yqeTa 
TaR HasHBaeMoro "TexHH'!ecKoro 6paKa npocMoTpa" 6HJIH pacc'lHTaHH 3¢
ifleKTaBnocTH npocMOTpa ~JlJJ 1-,3-,5-, H 7-ny'leRwc co6HTH~. 

4 • l{JlJJ BH,IJ.eJ!eHrui KaHaJIOB peaKURH acnOJID30BaJiaC:& npHHHTM B 
Olliill nporpaMMa "10-10K" H.D.eHTH(PRKaURH KaHaJioB peaKuna; BH6Hpanac:& 
Hau6o11ee Bepo.R:THa.R: rHnoTesa o npon;ecce .~I.IJ.epnoro BSaHMo~e~cTBHJI. 

Kor~a co6HTHe y~oBneTBOp.IIJlo uecKOJ!I>KHM runotesav-c pa31lH'!HHw que- · 
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6. ha pHC.6 npHBe.D;eHH saBHCHMOCTJ.! cpe.D;Hef1 MHOllteCTBeHitOCTH sa
pRJKeHHHX 'laCTim OT. auep!'HH .D;JlJI ."II±p"~B3aHMO.D;ef1cTBHH npn IDI.ny.m;cax 

, (5+200) rali/C. JIOita3aH~ .HaJirn pesy.m;TaTH .D;JlJI n:-p- H l!":"Y1 -B3aHMO.D;ef1-. . . . . /17 23/ . . ' ' 
CTBHH npH 5 R40 ral:l/C ·· "' •. . . · . . • . • . 

llpoBe.D;eHa annpOKCHMauHH .D;aHHHX 0 cpe.IJ;HRX MHO~eCTBeHHOCTHX sa
QRJKeHHHX qacTRrt, .HMelOIIIHXCR B HHTeproJie 5-200.raB, C UOMO!Ili>!O B!lpaJKe
JiiDI <:yzz) = Q + tfl.,£.,. ( e- aueprM B C.rt.M.), HBJlJilO!IlerocH CJie.D;
CTBHeM MYJlbTHnep:awepnqecKOH, napTOHHOH H p~a .D;PyrRX MO.D;eJiefio a · 
TaKllte C UOMOilli>!O cTeneHHOH SaBHCHMOCTR (ht):. Q E" g , npe.D;CKa3!1Bae
MOH B ±axnx MO.D;elimc, KaK rR.D;po.D;HHaMiltiecKM, cTaTHCTHtiecKM H .D;P. 
PesyJlbTaTH napaM~Tp:asauHH npe.IJ;cTaBJieHH B Ta6JI. 6. 

1'a6JIHua·6 

BaA cpyHK-
0 g 'X.l P, % UpHMetraHH.e mm 

I., -0,695:-0,037. 2,88-0,13 ' 5,94 53,5 II±p-peaxrtM 

o.-~-£~E¥ -0,693-0,257 2,871.;.0,112 12,74 7 IIp:a 5· n 40 raB 
HCllOJIL30BaHH Ha-
mn .D;aHHHe . 

1,49-0,09 0,59 -0,06 14,96 3,6 II±p-peaKIWH 

o.E"t 1,48-0,20 < 0,573-Q084 10,36 18,9 IIpH 5 H 40 NB 
) I. HCllOJIL30BaHH Ha-

IUM .D;aHHHe. ,. 

Kax BR.nlio, .D;aHHHe no .( h!) ns ''II±p" ~peaxrwii y.D;oBneTBopaTem;uo 
ormcuBaiOTCH KaK norapnqM:aqecKofi sar:HcHMOCTbiO, TaK ·n cTeneHHofi WYHK-
m!en~ .. ; . . _ • _ . ·• · · 

OcHOBHOH rteJlbiO npoBe.D;eHuoro auaJIHsa RBnRJiaCb npoBepKa npe.D;no
JIOllteHRR, tiTo .D;aHHH·e-no cpe.D;HHM MHollteCTBeHHocTRM Rs ICp- a as.IrVt -

.. B3aHM6.zieficT.BHll OriRCb!BaJOTCH yirn:BepCaJlbHOH 3aBHCHMOCTb!O OT sHeprRH. 
IIonyqeHHHe pesyJlbTaTbl cornacymcH c CY!II6CTBOBaHR6M llO.D;06Holl YHH
BepcaJILHOCTH. c 3TOH TOtrKH speHRR BOn poe 0 Haanyqmea wop.~e . saBH
CHMOCTH (JiorapR~HtieCKM HJIH cTeneHHM).RBJIR6TCR BTOPOCTeneHHHM. 
Eonee onpe.D;eJieHHoe saKJlD'leHHe o cnpaBe.D;JIHBOCTR KaKOt1-JIH6o as·Mo.D;e
Jiefi.ormcaHHR MHOllteCTBeHHHX npoueccoB Tpe6yeT npo.D;omteHIDI accJie.D;o
BaHHll npa donee BHCOKHX sueprHRX. 

II 

•I 

K RaCTOR!IIeMY BpeMeHR llOJiytieHH MHOrOtrHCJieHHHe 3KCnepHMeHTaJlb
HHe .D;aHHHe, CBR.D;eTeJILCTBYD!IIRe 0 npORBJleHHH CBOHCTB llO.D;OdHR B llOBe
.D;eHHR ~a.XapaKTepHCTHK nporteCCOB MHOllteCTBeHHOrO pOllt.D;elillH~ 3TO 
JIBJieHRe Ha6JID.D;aeTCR npH CTOJlKHOBeHRH pa311H'!Hb!X qacTHn B mHpOKOM 
~HTeproJie 3Heprnf1. CTaHOBRTCH HCHb!M, qTO RBJieHHe llO.D;06RR (aBTOMQ
.D;eJIDHOCTH HJIH MacmTa6HOH HHBapHaHTHOCTH) CBRSaHO C BeCbMa rJiy60KH
MH OC06eHHOCTRMH B3alfMO.D;ei.iCTBM 3JleM6HTapHHX. qacTHrt •. lipH 3TOM .D;O 
HaqaJia uamHX HCCJie.D;OBaHHH OCTaBaJICR OTKPHTHM BOllp~c 0 HaJIHqRH yKa-
3aHHOrO CBOHCTBa BO B3aHMO.D;eHCTBHRX qacTHJ:t C Hei.iTPOHaMH. haMH 6bl
na npe.D;nPRHRTa nepBaR llOllHTKa HCCJie.D;OBaHRR .D;aHH0!1·npo6JieMb!o 

Ha pRe. 7 samTpRXoBaH KOpR.IJ;op, :8 KOTopoM YKJia.D;llBaiOTCH aKcnepa-. 
M6HTaJlbHH6 .D;aHHHe pasJIRtiHHX a:sTOPOB .D;JlJI mHpOIWro KJiacca peaKrtHH B 
HHTeproJie (2-400) raB •. TOtiKaMH llOKa3aHH nama pep.m;TaTbl .D;JlJI Irp 
H li-fl. npH 5 H 40 raB H pp npa 22,4 raB/I8 , o6pa60TaHHHe B 

COOTBeTCTBHH c WOPMYJIOH: 0 . ) 
· ~::. tf( ZVl!>fn. ; 

6'1te!1~P . . I . 
r.D;e VI; - qHCJIO Jiy'tleif B C06b!THH, ~i - COOTBeTCTBYIOOtee TOllOJIOrHqe-. 
cKoe ceqeHHe. 

·TaKHM _o6pasoM, pesym;TaTll BlllloJIHeHHHX IU1MH nccJie.D;oroHHt1 yKa~ 
3llBa!OT Ha yHRBepcaJIDHOCTb UOBe.D;eHHR lf -pacnpe.IJ;eJieHRR, B TOM 'lHCJie 
.D;JlJI "II- vt "-peaKUHii, a TaKJKe CBH.D;6TeJlbCTBYIOT B ll0Jlb3y~ CYl'leCTBOBa-

HRR paHHero CKeifJIHHra. , ~ 

7. Bll60p 3a.D;aqn no HsyqeHHIO KorepeHTHoro po~eHHR qacTHJ:t rr-
Me30HaMR ua a;npe C 12 npn HMnyJlbce 5 raB/c 6llJI o'dycJIOBJieH TeM, 'ITO 
B 1968 r., KOr.D;a 6b!JIH HaqaTll HamH 3KCITepmt.eHTbl, 'npaKTHtieCKU OTCyT
CTBOBaJIH .D;aHHue npH MaCCOB!lX tiHCJiaX A> 2 H nepBHtiHOM IIMllyJlbce 

P < 6,1 raB/c. . 
Ms aHaJIHsa ony6JIHKOBaHH1lX pesyJlbTaTOB cne.D;oBano, tiTo cetieHHR 

nporteCCOB KOrepeHTHOro po~eHHR (3!1)- H (5II)--COCTORHHM Ha ~e 
na.D;aiOT c yMeHDmeuaeE ~IMnym;ca. iioaTOMy ycTaHOBJieHHe xima ceqeHHR 

-npH auepran B6R:nsn nopora npe.D;cTaBJIRJIO~sHatiHTeJlbHD!H HHTepec. 
MH accJie.D;OBaJIR nporteccH: . 
il- + c12 - (3IIi- + c12; II-+ c12 - (siT)- + c12 

C rteJILIO HOHCKa peaKUHK KOrepeHTHOrO po~eHIDI qacTHI:l Ha 11 tiHCTOi1i' 
MHmeHH npa OROJIOllOpOrOBHX 3HaqeHHRX 3HeprHH_(5 raB/c). 

a) TpeXJtyqeBble co6!:iTM. 0T60p Co6HTHH BeJICR cpe.D;H CJie.D;YIO!IlHX 

nporteccoB: 
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noM ypaBHeHI1~ c.~a3n, npe.n;noqre_Hne or.n;a.l!aJIOc:& ._rnnoTe3e c.:Han0on:&-
mi1M lli1CJIOM ypaBHeHHII CBSI3It. .· ; ,. , . , . . ..... " 

.. . ]lJm npo:BepKH. aifxiJeKTHBHOCTR RPHTep>ieB H- CHC~eM~ odpa60TRR --~~ . 
6UTRH, no.nyqemme B pesyJI:&Ta~e Mo.n;eJIHpOBalU'IH no npor_paMMe ~·OEM, · 
o6C'!I1TI:lBaMCL no 'n.Pori)m.IMe: "10-1oK".. Ra.K 'pea.n:I,lille~· YcTaHOBJleHo, 
'!TO WOP\!a H cpe.n;He'e 3HatieHRe· %2 

- pacnpe.n;eJleHWI COBlla.l(axJT c. Teo-
peTR'l8CI\HMU .I(Jl.fl 1 ,~ It 4. ypa:sifeHI1H CB.fiSR. .. . 

5. BsrutMo.n;ei1cTBne 61:lcTpme qacT~ c npoToHru.m ItCCJle~oBaHo .n;e..:. 
TaJILHO. B IDitpOROM ,ItHTepBaJie aHepr.aii. BsaHMo.n;,efiCTBit.ff llt8 C H~HTPOHOM 
nsyqelill Mano. ,, 

IlponaHOB08 •HallOJlH8Hll8 ItCllOJIL3Y8MI:lX HaMH 1\aMep ll03BOJI.fi8T H3Y- ..• 
'!liT:& CT0Jll\HOB8HIDJ HaJl8Trualunc tiaCTHU R8E C npOTOHaMH, Ta.K It C Heii
TpOHaMH u MPBMH yrnepo.n;a. · • .· . . . · . . · 

• a) .n;ll.fi ru.myJI:&coB Pn-= 5 r'ab/c. Ha ·-130 ooo cTep~ocHHMKax o'I'. 1 M 
nponaHOBOH RaMepl:l OTOCipaHO 11. 2?6 c.nyqaeB. • 

Cpe,llllHli .n;JIHHa TpeR~ ]]0 n-n .-B3aHMO.I(8HCTBR.fi 01\asanac.i:.' paBHOfi 
36,03 ± 0,54 CM." .. . 

B Ta6JIHU8 3 npaBe.n;eHI:l KOJIH'l8CTBa .HaM.n;eHHI:lX B npOCMOTpe 3B83.1( 
C H8'!8THI:lM 'li1CJlOM nyqefi 11 COOTB8TCTBYIDmU8 TOllOJIOI'I1'!8CKI18 .C8'!8HH.ff /14/. . . . .•. . . . .. 

· TaClJIHua 3 · 

'incJlo nytiefi KOJli1'!8CTBo ·. Cetiemie 0THOCttT8Jl:&Hhlll BRJl~ 
B sBes.n;e 3B83.1( 0 (M6) B noJlHoe ce'!eHHe, o 

.. ~ . -~ ~ .. 
. ·1 '• .-- 3405 . 8,5? ± 'i,2. 39,? ± 6,1 

3 - .674'1 1·1,0±._0,87_ 50,9 ± _5,3_ 
:5 .. ·. 1081 1,90 ± 0,28 ' 8,8 ± 1,2 
•. 7 ·, .. 49 0,13 .± 0,0? y,60 ± 0,32 

li1Toro: 1'i276 -.21 ,6G,t1, ?9 '100 
.. 

.. ' 
. Ilpit MaJll:lX Yl'Jl8X B 0.1(HOJlyq8BI:lX CJIY'l~ 11M8JOTO.fl llOT8pi1.,B ~TClO- .. 

pe COCl!lTitli1:, 11.ll03TOMy HX C8'!8HI18 3aHH;Jt8HO. Jlll.fi yqeTa nonpaBOR R •. 
llOJlHOMy C8'!8HI110 I!.a 3T~ noTepa UCllOJ1:&30BaHhl onyClJIHK~BaHHHe, .n;aimue . 
od yrnoBoM pacnpe.n;enelU'Iu ynpyro,ro II":"p-pacce.fiHH.fi_ u cooTHomelU'Ie ce7. 
'l8HI1H ynpyroro. 11 .. sap.fi.n;OBOO.ClMeHHOI'O pacce.fllU'IH, Bl:lTeKaJ00\88. ItS 3a.KO
Ha sap.ff.n;OBOM_ H83~BHCllilOCTll. 

16-. 

6) JlM ru.~nyJI:&coB Pre·= (40±0,24) raB/c noc11e npocMoTpa 
50 000 CTepeOCHHMI\OB C 2 M nponaHOBOH nysl:lp:&I\OBOH I\aM8pll Jlli3 
Oliilli, o6.nyqeHHoi1 Ha" cllliXpowasoTpoHe vi<PBS, oToopano ·20?2 cnyqaq n-n 
-B3aHMo.n;et:!cTEI1H. ~Ipoue.n;ypa oelpa60TRH CHHMKOB B OCiiOBHOM 11.1(8HU'!Ha 

. . 

OllHCaHI!Oll Bllme • 
. Jlll.fi npOB8pKit TO'!HOCTefi H3M8p8HHH 11 OTCyTC'fBit.ff CRCTeMaTH'l8CKHX 

om1160R 61:lJIH onpe.n;enelill aifxiJeKTI1:8Ime Maccu 1\ • n K •. -tiaCT11U, pacna.n;a-
IOIJlHXC.ff B 1\a!~epe/15/: · · 

LM (A.)> =(1, 116?±0,0010) raB/c2 ; LM(l<0)>=(0,4940±0,0004) rsB/c2 • 
Cor.nac.11e rionyqeHHIDC 3HatieHI1fi c TaCiJIH'llillMit YJI;OBJl8TBJlllllleJI:&Hoe;, . 

B Ta6JIHUe 4 np11oo.n;eHI:l pesyJI:&TaThl aKcnepHMeHTa 6 c yqeToM 
nonpaBoK Ha MaJll:le yl'Jll:l H Ha ROrepeHTHI:l8 (3Il) H (5Il)-C00hlTH.fi • 

Ta6;mua 4 

1.JI1cJio .nyqefi KOJIH'l8CTBO CetieHHe. 6 (MCi) 0THOCI1T8n:&Hb1H BK~ 
B sBes.n;e 3B83.1( B noJlHoe ceqelU'Ie,.o 

1 185 1,84 ± 0,14 9,40 ± 0,69 

3 590 5,00 ± 0,26 30,10 ± 1,24 

5 495 4,96 ±_0,24 25,30 ± 1,14 

? 3?0 . 3,?0 ± 0,20 18,90 ± 0,98 . 

9 199 _2,00 ± 0,14 10,20 ±0,?2 
11 89 0,88 ± 0,09 4,50 ± 0,48 

13 25 0,26 ± 0,05 1,30 ± 0,26 

15 5 0,06 ± 0,02 0,30 ± u, 11 

1? 0 - -
19 1 0,01 ± 0,01 0,05 ± 0,05 

11Toro: 1259 19,6 ± 0,3 100 
-

OKOH'!aTeJl:&HO I13MepeHl!hle.HaMH B8J!It'!ItHhl ceqeHHfi·Heynpyroro rr-rt 
-B3ai1MO.n;e~CTBH.fl np:a 5 raB/c ll 40 l'sB/c paBHI:l: (21 ,65±1 ,85) MCi It 
(19,6±0,3) Md, COOTB8TCTB8HHO. . 

B Ta6Jll1Ue 5 npi1Be.n;eaa cpe.n;HP~e ~HoxecTBeHHocTu BTOPI1'l~A sapH
llt8HHI:lX qacTru.r B II":"p- ll rr-n. - pea.KU11HX. 

TaCiJIHua 5 

.5 40 
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PHC .6 - 3aBHCIIMOCT:& cpe)Ule~ MHOJK8CT!!8HHOCTR OT aHepi'lli'l E* (C. IJ;.M •). 

. · n·6t· >,, ...!!:..L.::::: 
· 6wunP o- n-n 

A - n-n "f"1 5 ras 
~- ~-rq}ll"" 4{)ras 

I 1: ~~· ~ - p P np¥ 22{tra~ 
~~ 

03~ ~~ ~ ~~ 
011:1 ®'$~ ~~ 
003~ .,,'. 

'3 

<n±>fn; . 
2 3 4 

Pac.7 ~ 3aBHCHMOCT:&· 1'\; co, /ro · ~ tG.(~·)·· 
. tl~!lnp \ Vl( 
. . 

20 /' 

\' 

rr-·+· c12 ~rrn+rr- + c12 (1~).· 
. ;' · · ~·n-rr+rr- + N' + rh'r,o + .ff,Iijlo (16), 

. ~ rr-rr-p ,+ ~no'+ 'krtpo . {h)' 
- - • ;·· - •• - - - • - ,_ - ~-~ ' ; • J -·, ~- --

r.ne N - He:iiTpoH, p- npoTon, WI =- 0,1,2, ••• ~CKO!I.OMJI·llPOIJ;eccy ·· 
COOTB8TCTBY8T peaKIJ;aff (1a). 

. Y CJlOB.He KOrepeHTHOCTR " q R. < 1" .peaJWsyeTCJI D Halli8M CJiy'Iae 
np:a q.<- 120 MaB/c. llp.11 STOM JI.ItPO OCTaeTCJI B CBOeM OCHOBHOM. COCTOJI
HHR ( q - nepe,naHHIDi .ff,Iijly J - HMIIYJI:&c, R - ero pa.nayc). 

llpo~e.nypa Bil',It8JliHRJI CJzy'IaeB ( 1a) OCHOBil'Ba8TCJI Ha illiaJlH38 pac-
npe,neneHRJI dN f d.f' I9/.. : • . .. . . . . . 

Ha pac.8 npHne.ne~o ·f ._pacnpe.neneHH~ .n;JIJI "11 - ir".:.peaKIJ;HR. 
0T'I8TJlHBO BH,IJ,8H poeT 'IHCJia C06HTRH B 06JiaCTR nepe,n;aHlillX 4 .-:- HMUYJI:&
COB. lt'l ~ 0,1 (raB/c)2 • 3TOT aqxpeKT oeiyCJIOBJ18H TOJl:&KO C.Yl!I8CTBOBaH.l1-
eM ROrepeHTHOro p0JK.IJ;8HRJI "IT ~ 3I!" ,Ha ;r,n;pe C1~, KaR IJ;8JIOM/20/. 

Pacnpe,i{eneHHe annpoKCHMHponaHo CYMMOil . .nnyx aKcnoHeHT: 
:dAI/di' = 41 e.xp(- ~.r) '~' !l.2.e;<p{_- ~.zi') 

&, = (51, 7±11,8) (raB/c)-2 u ~~·-=·· (7 ,25±2020) <raB/c)-2 • 
Be.JW'IHHH $1. R ~l Henocpe,n;CTBeHHO CBJI3~HH CO 3Ha'I8HIDIM.l1 cpe,n;He
Rna.npaTR'I8CRRX pa,ItRyCOB MllilleHe~.! ~ = (Q >/3. lloJiy'IeHO, 'ITO 

Rd2 = <2,458:~6> t .11 R,; = <o,92:8:~~> f . 
liony'IeHHHe' sHa'IeHRJI B npe.n;enax· norpemHocTeU coBna.n;ciiDT c BeJl.l1'IHHaMH 
c.K. pa,ItRyCOB ;r.n;pa yrnepo.na H HYKJlOHa .113 On!lTOB XocPmTa.n:iepa no 

pacceHHHD 3J1eKTpOHOB. 3r, 
,llJIJI .onpe.n;enemu=r cetierum 5Ko2 MH nocnOJl:&SOBaJlHC:& :pesyJl:&TaTa-

MH R3MepeHRJI C8'Itmasl14/ Heynpyroro B3~iRMO.ll;8HCTBHJI Il-M830HOB Ha. 
KBa3RCB060)UlOM Hef.iTpolie a nonytinJ1.11 B811.11'IRh'Y cetieHH;r'; npnxo.nmileroc.ll 
Ha O,ItHO C06HTRe: 50 =(2,0.0±0,1?) MKd/co6HT!l8• 

Mew annpoKCHMRPYIOOiefi KPRBOil . H npo.n;oJlllteHReM ,ee nonoroit <mcTn 
(pnc.8) 3aRRID'I8HO 132 C06HTRJI. Ha OCHOBaHHR STRX ·CJIY'IaeB llOJIY'IRJI.l1 .. 
BellR'IHHy ce'IeHH.Il RorepeHTHo~o poJK.IteHHJI Tpex aoHon.Ha.;r.n;pe yrnepo.na 
npa 5 rsB/c: ' . · .~. ·. ~ 

· . ~ • . >11 · _ .12r/ . . • .. _.o(oz - (264±27) MK<Y · •. , .. , 
STo SHa'IeHHe, HaHeceHHoe 'Ha• KPRBYIO.saBRCHMOCTR BellRtiH~> .. ···•·· 

6'~~./ 11 t!3 .. oT sHeprna BHOCRT doJl:&nzyiO onpe.neneHHOcTi. B _ee .xo.n; B 

OKOJIOnoporOB,OH 06JL9.CTR. .,,_ •. .,. . .0 ~ · .~ • •. • ; "."•;·< ,, 

. ' 
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Hccne~OBaHHe pacnpe~eneHHil no ~KTRBHHM MaccaM pasnH~HHX 
KOM6HHaUHil 1!-MeSOHOB 'lRKl!te BWIBJlJieT PJm Cy!lleCTBeHHHXOCOCleHHOCTeil. 
B o6RaCTH (0,9+1,4) raB B 1'M3n"::-pacnpe~elleHHn PJMee:rcJJ DmpOK~ mm 
( r~ 500 MaB) c MaKCHMyMOM npn (1;1-1,2) raB. IIonoJKeHHe MaKCHMy-
Ma coBn~ae:r·c Maccoil A1 -MesoHa~ . 

· IIp.a BH.IJ.eneHHR H3 pacnpe~eneHHJJ "Msn" 'o6nac:rH (600.;.900) MaB ·· 
" noc:rpoeHHH pacnpe~enel:lliJJ ·~rtn-" oc!HapyuBaeTcJJ n.HK o:r 9° ~Me
soRa. )loM TaKIDC c~aeB - 60%~ TaKHM o6pasoM, cy!lleCTBeHHaJJ tJac:r:& 
HaelJID~aeMoro HaMH npouecca ~WPaRnHOHHOil ~ccoui~H peaJIHsye:rcJJ 
no cxeMe n-: + C

12 ~A1 + c12 ; A1-5' 0 

+ rr-; S'o -+II++IC. 
6) IIRTHJN'leBue C06HTHJJ. 0T6HpaJIHC:& C06HTHJJ BH.IJ;a II- +C12 -+ 

- 2n+ + 3II- + c'12 
(872 _c.nyttM) ~ Tiocne odctte:ra no nporpaMMe. "~0-10K" 

H H~eHTHWHKanHH nonomn:ren:&Hux tJacTRn ~M nocne~~ero aHanHsa oc:ra
noc.b 205. coelu:riiit, y~oBne:rBop.Frxxnruc KPHTepHJJM "il~ 5II'! - peaKnHH. ·· 

ita pHc.9 noruisaHo pacnpe.n;eneHHe d!J lclt' ; 0Ho napaMeTpHsye:r
cJJ SKCllOHElHIUian:&HOil saBHCPIMOCTI>IO CO .SHa'lBHHJJMH napaMeTpOB 
A = 19,1±2,9 H ~ = -1,5±0,3. BeJIHtJHHa b Hcmnmae:r B0-3MOl!tHOCTh 
saMe:rHoro BKna~a-·xorepeH:rHoro npouecca/22/ B · ns:rHJiytleBue coeluns. 

HsMepeH BepxHHil npe~en ce<JeHHJJ KbrepeH:rHoro po~eHHJJ nJJTH Me-
30H9B Ha ~e yrnepo.n;a npH 5 raB/c, KOTOPHM Ha 95%-HOM ypOBHe ~OCTO
Bepnoc:rH paBeH 36 MK6. 

Pacnpe.n;eneHHe no a~eKTHBHoil Macce ·,M5II" B npe.n;enax c:ra:r.ac:rH
qecx.ax oDm60K onHcuBaeTcJJ wasoBoil KPHBOil. • · 

OcnoBHHe pesyn:o:ra:ru .IJ;aHHOil ~ccep:ranHOHHOil pa6o:ru Mory:r elu:r:r, 
~WO.IJ.IYRHpOBaH!l cile~IOIIlPIM odpasoM. 

1. CoopyJKeHa n no.nro:roBnena K pa6o:re Ha epeBaHCKOM aneK:rpoH
HOM YCKOPHTeJle KpynHM KOMnJIBKCHM yCTaHOBKa, BKJIIOtJa~M 80 Jl 

HHSKOTeMnepa:rypHyJO nysupi>KOBYIO KaMepy B MarHHTHOM none 22 Krc. 
2. Cos.n;aHu H npoBepeHu B. paelo:re BCe ocHoBH!le ysJDI HTITK-8.0,. 

KOHCTPYKUHH MHOrHX H3 HHX pemeHa llO-HOBOMy: 
- Cll.C'l'BMa pacDmpeHHJJ C rH6KP!M CTan:&HI:lM TpOCOM, CBJJ3Y~ 

."xono.n;HHiJ".u ":rennuil" nopmEH; 
. ~ ' 

- nopmHeBM napa c BTyJIKoi1 ns apMllpoBrumoro qJToponnac:ra; ·. 
- :rpexo61>eKTHBHM c:repeowo:roKaMepa c npoc:r.oJM. :z H~elltHWA nHeB-

MonpHBo.n;oM H 'laCTOTOH cpadaTUBaHH.fl . .IJ;O '10. I'll• 
i1srOTOBJleHa OCBeTHTen:&HM CHC.TeMa Ha OCHOBe CKOT'l.iJaHTa, 

ynpOCTHBillM KOHCTPYKUKD RaMepu. BBe~el!He KOn:&UeBoro OCBeTnTeM 
yc:rpaHHno pas~BoeHHe Hso6paJKeHHi.i. 
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3 • PaCC'lHTaH H CROHCTpyHpOBaH HOBHH Trui ycTpOMCTBa BBO,IJ;a 
rau.Ma-nyrrxa B nysup:&xoeyJO RaMepy', · oc5ecnerrRBaiOJtero o,IJ;HuBpeMeHHO 
HR3ROiOHOBHe YCJlOBIIJI. B R8Mepe li yllteCT'leHRe . cneRTPOB raM!Jia-RBaHTOB. 

4. PasBnTa MeTo.zuma MliRPOilOTOMeTpnpo:aaHllil cne.IJ;OB rracmu Ha 
cHRI~Rax nysup:&ROBHX RaMep, o6ecnerrnBaromaH ynepeHHoe pas.IJ;eneHRe 
cne.IJ;OB rraCTRU B COOTBeTCTBY~ RHTepBanaX RMllyn:&COB: 

11+ /p - (150 + 1200) MaB/cl K"!"/p - (300 + 900) MaB/c H 
ll/R ~ (150 + 700) MaB/c. MeTO,Il.HRa Hamna npn.MeHeHRe B npax

TnRe nccne,IJ;onaTen:&cRHX nac5opaTopnii. 
5. Paccrrn.TaHH noHRsauaoHHHe.noTepR a npo6era sap~eHHHX rrac

TRU. n cnol!tHHX cpe.IJ;ax a paspa6oiaHa MeTO.IJ;RRa yqeTa nonpaBOR Ha 
npenoMneHRe npa asMeHeHRHX Ha penpoexTope. 

6. BnepBue nonyrreH pH,Il; BaJKHI:lX xapaRTepacTHR IC -B3anMO.IJ;ei1cT-
BIDI npH 5 H 40 raB/c. lisuepeHu·: 

a) Tononornrrecxue cerreHRR-.IJ;nR snes.IJ; c He'leTHHM rracnoM.nyrreH; 
6) cerreHHR Heynpyroro B3aill~O.IJ;eJ.:iCTBHJI TI--Me30HOB C HenTpOHOM 

(21 175±1 185) M6 npn 5 raB/c n (1916±013) M6 npn 40 raB/c; 
B) cpe,IJ;HRe MHOl!teCTBeHHOCTR sap.i!JKeHl!HX "!aCTHU B TI-\'t - H TI-p

B3aRMO,IJ;eJ.:iCTBHRX: (Ylt)nn = 2167±0122 R 51:33±0,07, (t\z)11 p =2 183±0123 
li 5162±0109 npn Tex lite H.Mnyn:&cax. . 

7. BHnoJ1HeH comecTHHi1 aHaJllls nonyrreHHI:lX H8MR a ,IJ;pyrRMR anTo
par.m 3KCllE pH.MeHTan:&HI:lX .IJ;aHHI:lX no BeJlll'lHHe c( Vlt) RaR .IJ;JIS( Jfn , 
TaR H n±p-nsaRMO.IJ;elicTBHii npa (5~00) raB/c. YcTaHOBJleHOI 'ITO 3TR 
.IJ;aHHHe y.IJ;oBneTBop:aTen:&Ho nap8MeTpH3YJOTCR RaR saBHCRMOCT:&JO 
<:vt:t/-:::a .. bt..E"~ 'cne.IJ;yJO!Ileii ns Myn:&TRnepa(pepnqecxonl napToHHoli n ,IJ;p. 

MO.IJ;eneii, Trut a iPYHHUReii <)1 ±) " a· E"' 1 cne.IJ;yDnteii n3 TaKHX MO.IJ;e-
neiil KaR CTaTHCTR'leCRaR R rH.IJ;PO,IJ;H.Rro.!R'leCRaR. 

8. 06HapyllteHa BalKHaff 3aKOHOMepHOCT:& B HeynpyrOM pacceRHRH TI--
Me30HOB Hei1TpOH8MH npH 5 H 40 raB/c: pacnpe,IJ;eneHRe BeJlH'lHHll 
vt'O•/IQ~e~"P B saBHCRMOCTH OT <(Vl!)/v. cornacyeTCR C llO.IJ;OOHHM • 
pacnpe,IJ;eneHReM .IJ;JlRIT±p1 ·pp-H pp -B3aH.MO.IJ;eiiCTBHH B mHpOROM RHTepBa

ne aHeprn.H .IJ;o 400 raB. 
3TOT pesyn:&TaT pacmHpReT RJlaCC MHOrO'laCTR'lHI:lX B3aRMO,IJ;eHCTBHH 

a,IJ;pOHOB, B KOTOPHX BllllOJume.TCR CBOHCTBO aBTOMO,IJ;en:&HOCTli rum MacmTa6-
HOH HHF.apH.aHTHOCTH. 0H CBli.IJ;eTen:&CTJ3YeT TaRllte 0 npORBJleHRR 3TOrO 
YHRBepcanbHOro CBOHCTBa B OOJlaCTR BeC:&Ma He60n:&mHX RMnyH:&COB nep
BR'lHI:lX qacTRU ( "paHHR:tt CKeiiJlHHr") • 
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9. Bnepme saperacTpapoBaH npoueccKorepeHTHoro pollt.IJ;eHM Tpex 
naoHoB Ha "'lR~ToMn R,IJ;pe yrnepo.IJ;a c12 ·B61lll3H nopora a nsMepeHII non..:. 3- . . . ' . . . . . . •· 
Hoe - 5r..:·~ = (269,±37) MR6 li .IJ;Hi.P(pepeHUH.an:&Hoe ~67~t1 = (A1exp 
( - t, -1:' ) + A2 exp (- g, t' )) cerreHM. 

10. IIap~eTp!I ~ \ a · C2 1 onpe.IJ;eJl.ii!OUU!e BeM•mHH pa.IJ;RycoB MHme-

Heii (HyKJlOHa RR,IJ;pa c~.2 ) RN = (0,92~8: ~~>J ' Rcol =(2,45:8:~6>1 
Y.IJ;OBJ1eTBOPRTen:&HO cornacyeTcR·c COOTB6TCTJ3YromHMH 3HarreHHRMH H3 
onuToB XoipmTa.IJ;Tepa. 3To · ffi3nReTCR cymecTBeHHW~ CBli.IJ;eTen:&cTBOM xop
peKTHOCTH CHCTeM!l OOpaOOTKR R KOJlll'leCTBeHHI:lX-.IJ;aHHHXO>KOrepeHTHOM 
npouecce II c12 -· 3II c12 •. · . ~ . · _ ; . -

11. B pacnpe.IJ;eneHWDC no a~KTRilHO~ Macce · Tpex nROHOB na6JllO
.IJ;eH mHpOKH~ nHR :B o6naCTl'l. Mace A:j-MesoHa (0,9::..1.4) ra:B/c. IIonyqeH
HOe pacnpe,IJ;eneHHe y.IJ;OBJleTBOPHTenDHO OllHCIIBaeTCR_HCilpanneHHOH MO
,IJ;en:&D ,Uei(a. B pacnpe.IJ;eneHRH "Mn+n- " .IJ;nR coduT!iiii as xorepeHTHoro 
URRa Ha6mo.JiaeTCR cymeci'B6Hlillfi Bl:lXO.IJ; (.IJ;O 60%) f :.;.Me30HOB. 

12. BIInoJlHeH noncx peaxuaa KorepeHTHoro pollt.IJ;eHM nfiTR Il-Meso..; 
HOB. TionyrreH nepximfi npe,IJ;en cerreHHR o~:~ = 36 MK6 ( 95% yp • .IJ;ocTOB.). 
3Ha1leHHe napaMeTpa HaxnoHa· pacnpe.IJ;eneHHR do /dt' , panHoe 
-1,5+0131 l'J.CKJlD'laeT B03MOXHOCT:& 3aM6THOrO BKJla.IJ;a KorepeHTHOH 
"II ...; 5II" peaKURl'l. B llRTHJJY'leBIIe COOHTHR npR liMDyn:&ce 5 raB/c. 
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