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Ilpoqeccu MHOJKBCTBBHHOro o6p8.30B81Uill qacTHU IlPH BUCORHX 

H CBBPXBUCORHX aaeprlilIX SIBJimOTCR 'AOMHHHPYIDIIIHMH.HsyqeHHe TrutHX 

npoqeccoB B HacTOSl11188 BpeMJI BB'AeTCR oqeHL HHTBHCHBHO H SIBJUIBT

CR Ol{HOil ns aKTY8JlLHUX Sa.Itaq WH8HRH Bucoruix 3HeprHA.Mccne'AOBa

HHe npoueccoB MHO~BCTBBHHOrO o6pasoBaHlill qacTHU B 8,ItpOH-.anep

HHX CTOJIKHOBBHHRX npencTaBJISIBT HHTepec C TO'IKH 3PBHIDI npOBepKH 

HOBUX npHHUHnOB HHBapHaHTHOCTH CMLHUX B3a.HMOneucTBHil, H3yqe

HIDI B38.HMO'A8ilCTEHil 11e9Ta6MLHUX qacTHU (pe30HaHCOB) C HYKJIOHa

Mli H B03MO~Horo H3yqeHHR xapa.RTBPHCTHK MHOroqacTHqffUX B8aHMO

'ABilCTBHil. 

OcHOBHUe paOOTH, paccMaTpMBaDl!lHe MHOXeCTBeHHOe pollt,lleHHe 

qacTHq,nocBSlllleHu H3yqeamo xapaxTepHcTrut sa!)JIJKBHHHX qaCTHU-b

HHe no MHOlKBCTBBHHOMy po~eHHID HBftTpaJILHliX qacTHU, B qacTHOCTH 

rr°-Me80HOB, oqeHL CKY'AHH, H 3TO ~enaeT H806XO,nHMNM 3KCil8pHMeH

TaJILHOB Hccne~OBaHHB·TaKHX npoueccoB. 

B HaCTORIIIBH pa60T8 HCCna~eTCR MHOlKBCTBBHHOB o6p8.30BaHHB 

3ap.!IJKBHHHX H HBilTpaJILHliX qaCTHU B IrC12- D38.HM0~8HCTBIDIX npH 

P=40 raB/c: 3KcnepHM8HT8JlLHHB 'AaHIIHB no MHO~BCTBBHHOCTH BTOpHq

HblX 3apBJKeH~x_qacTHU aH8JIH3HpyroTCR B paMKaX pa3nH~X TBOPBTH

qeCKHX MO'ABneil. 

,I{HccepT~ COCTOHT H3 qeTHpex rnaB, 8aKJiroqBHM H npMo-

~BHIDI • 

B nepBOH r~aBe ~aH 063op 3KCnepHMBHT8JlLHUX ~aHHUX no B8aHM0-

~8HCTBIDIM llHOHOB BliCOKOh aaeprHH (P > IO faB/c) C aTOMHIL\lll rutpa

MH.OllHCBJiU TBOPBTHqecKHe MO~enn, HCnonL3YBMHB ~ aH8JIH8a B38HMO

A8RCTBHA 3nBMBHTapHliX qacTHU C rutpaMH.PacCMOTPBHH HMBIDIIIHBCR 

3KCilBPHMBHT8JlLHHB ~aHHUB ~o Hccne~OBaHHIO COBMBCTHOro o6p8.30BaHlill 
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sa:pmiteHHHX: H HBttTpaJn,HHX: IIHOHOB. KpaTKO ll3Jl0llt8H HHRJlll3.HBHHH 

IIO.ltXO,Il B z3yqemm MHOJ!tBCTBBHHHX: IIPOQBCCOB, paccMOTPBHH I'WIOT83H 

ll>eHHMBHa"I/ ,llH:r/2/ ll 3KCIIB!)HM8HT8Jll,HH8 .itamw:e no HCCJlBJtOBB.IUm 

HHKJII03HBHHX: .PB~ B SJtPOH-a.zt.l)OHHliX H BJt.l)OH.;.HJJ:BpHliX: B38llMOJtBHCT

BHJIX:. 

Bo BTOpoil r~a.Be H3JlOJltBHa MBTOJtHKa 3KCIIBPHMBHTa • .nim HCCJie

JtOBBHWl MHOJltBCTBBHHOrO o6paaoBamm tiaCTHQ B J:rC12-B38llMOJt8HCT

BHJIX: HCIIOJlL30BaJlllCL CTepeocHHMKH,IIOJiytieHHlie C JtBYXMBTPOBOH npona-

( 
. ) (3] 

HOBOH c~ H, JIY3HPLKOBOH KaMepH J1B3 0.111m, IIOM81l!BHHOlt B :u:arHRTH08 

IIOJ18 HaJI.PJI)lt8HHOCTLIO H ~ 15 Krcl 41.KaMepa 3KCIIOHH,POB8JIB.CL B llY"IKB 

OTpm:iaTBJlLHHX: Il-MeSOHOB c HMJIYJILCOM (40.00;t0.24) raB/o. . . 
IlpOCMOT.P CTepeocHHMKOB OCY!ll8CTBnsnca Ha 6onLllll!X npocuoTpOBHX 

CTonax: EIIC-I H me-:151• IlpH npOCMOTpe ,PBI'HCTPH.l)OBBJlllOL Bee B3a.H

MOJt8HCTB.ruI, BH3BaHHHe IIB.PBH"IHWAH ll-MeSOHBMH, H CBHSaHHHe C HH

MH ~ - KBaHTH H v~qaCTm:iH.PerHCT.P~ 't -ltBaHTOB ll,POBO.ItHJiacL 

no 3Jl8KTPOH-ll03HT,POHHHM napaM KOHBepcmi:.~Ballt,l(H 6.llJlO ll.l)OCMOT.PBHO 

~ 30000 CTepeOCHHMKOB. 8qqleKTHBHOCTL JtBOimoro ll.l)OCMOTpa OKaaa

JiacL paBHOH 99.9% .Ji1l/I aaX:OXJt8HHH SBBSJt H 99% .Ji1l/I HaxQXJteHHH 

0 -KBaHTOB H V~. tiacTHU. IlpH II,POCMOT,P8 6WlO Halt!J;BHO 7255 BBSH

MOJtBHCTBHH ll-MeSOHOB C BOJtO.POJtOM H HJJ:.POM YI'JI8,POJta,no 3Jl8KT.l)OH

µos.HTpOHHHM napaM KOHBepcHH 6ano saperHOTPH.lJOBaHO 7526 fKBaa

TOB.HsnMHoro tIHMa C06HTmi 6ano OT06paao 4285 c.nyqaeB BSam.tO

JtBHCTBHH Ir-MeSOHOB c HJtPBMH yrJIB.l)OJta, COll,POBQEJt8!llll.HX:CH 4720 

't- KBWITBMB, saperHCT.PB.POB8.HHW,ffl B a@lBKTHBHott o6JiacTH ltaJ4epa. 

Hs:.te_peHHH co6HTHit BenHCL aa llOJiyaBTOMaTax TWia IIYOC,pa6o

T8I)U!HX: Ha .mrum C SifA ESCM-/6i. 
06c~eT pesyJILTaTOB HSMepeHmt ¥-KBaHTOB npOBO,ItHJlCH no ll.l)OI'.PBMMB 

r.Dwrf7/._ PesyJILTaTH reoMeTpHtI80KOtt peKOHCTPYitttl!llI CJ18JtOB qacTHQ, 
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a T8.IOK8 .PB3YJILTaTH KHHeMaTH"IBCKOrO qlliTH.POBaHifil '(-KIIB.HTOB sa-

IIHCHBaBHCL Ha MaI'HHTHYIO ~BHTY H Bll,ItaBaJHCL Ha neqaTL. B ST08 xe 

rnaBe ~aHa o~eHKa ~onH C06HTHll. Ha KBaSHCB060~HUX . 
HYKJIOHax HJJ:.Pa YI'JIB.POJta.OHH COOTaBJUOOT 50,6% OT BCBX HeynpyrHX 

rrc12-BS8HMOJt8HCTBHil. 

B TQBTLeii r~aBB npe.1tCTaBJl8HU qlli3HqecIWe pesyJILTaTH no MHO

llt8CTB8HHOCTH BTO.PH"IHHX: sapJIXeHHUX qacTHQ H rr°-MeSOHOB,o6pasoBaa

HHX.B rrc12- B3a.HMOJt8ilCTB.lfilX:. 

CpeJtHHH MHOllt8CTB8HHOCTL BTOPH"IHHX peJlllTHBHCTCKHX sa,PJDKBH

HHX tiacTHU, pOlK,ll;8HHHX B J:rCI~ B3aHMOJtBliCTBHJIX _II.PH P=40 raB/c, 

OKaSBJiaCL _panaow'81<nt)=6.54±0.05.,nim co6UTHii des B38HMOJt8iiCTBHii 

Ha KBasHcB060.1tHHX HYKJIOii:ax: roi;pa yrne_po.1ta ("ITC") cpeitHM MHOJKecT

BeHHOCTL .PBMTRBUCTCKHX tiaCTUU J;laBHa <n:t)=-7.62±0.06.B Ta6~UB l 

llJ;lHBB.ltBllll cpe]tHHB MHOlltBCTBBHHOCTH peMTHBHCTCKHX qacTHU, o6paso

BaHHHX: B coy.1tapeH.ruIX Ir-MSSOHOB C HJl.PaMli yrnepo.1ta, B 3aBHCHMOCTU 

OT qHcna "Me.Jt]IBHHHX" npOTOHOB /Vp x) • 

PacnpeJteJIBH.lfil no MHOJKSCTBBHHOCTH PB:1,!JITHBHCTCKHX sapmteHHHX 

tiaCTHU C,PaBHllIBBJlllCL CO CJIBJtY!Oll!RMH MO.lt8JlllMH: 

I) pacn_pe]teJieHHe Ilyaccoaa .Jt1IfI BC8X .PBMTHBHCTCKHX sapa:-

llt8HHHX qacTHUi ~j(C:, 

2) pacnpe.1teJ1eHHe Ilyaocoaa c ( n) = <1'1±1 - 1 

(yqeT COX,PaHBHHH ne,PBH"IHOro Ir-MB30Ha); 

3) _pacnpe.1teJieHHe Iloiia. . < >3JiC 
CpaBHeHHe noKaaano, "ITO _pacn_pBJteJieHHe IIyaccoHa c <n> = nt -I . . 2 

x) "Me.Jt]Iemnm" npOTOHOM cqHraJICll ll.l)OTOH c p ~ 800 MaB/c ,HJtBHTHqlli
UHPYBMHii no HOHH3auHH H OCTaHOBKe 11 KaMe_pe. 
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lfu:CJIO MB.It-

W(n, 

15 

JIBHHHX IT.PO-
'l'QHOB N,, 

0 

I 

2 

3 

~4 

' I 

TAEJilfilA I 

<n±) 
6.02,±0.05 

6,87,±0.09 

7.58_t0.I2 

7.83j;O.I9 

7.44±().29 

ir·c• 40 r,l/c 

- ,ro.:. 
---,r've«OM -
X f'vecc:0oo e <n>•¥· ' 

fl 20 ZZ n,:' 

PHc.I. Pacrr,PB.ItBJIBHHB rro MHOJltBCTBBHHOCTH l)BJIJlTHBHOTOIUIX sa

.l)HlltBHHHX -qaCTHtt, o6_paaOBaHHblX B rr-c12- BSBl!MO.JtBflCTBWIX_. 
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\ 
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H pacrrpe.ItBJIBHHB Iloiia Y.JtOBJIBTBOPliTBJlbHO OIIHCWlaJOT 8KCllBJ)liMBHT8Jlb

HHB .JtaHHI,i/9/ (cM. pHc.I) • 

Ko6a H .JtD./IO/ rrpencKaa~, liTO rrpn BHrro~emm: MacmTa6Hoii 

liHBapHaHTHOCTH MB.JtYBT OJKlUl;aTb COOTBBTCTByIDmero CKB~HI'OBOro 

_pacrr_pB.!tBJIBHIDI rro MHOJltBCTBBHHOCTH BTOPH"iHblX 

( KNO- CKBiimmr): 

<nt> 1~: S::oo t c;~t>) , 

sa.l)ml(BHHblX qaCTHtt 

(I) 

r.ite n ± , < n t) - MHOJKBCTB BHHOOTb H CpB.JUIBH MHOJKBCTB BHHOCTb 

BTOpl:l"iHHX .Sa.l)ml(BHHHX ~aCTHtt; 611± .U _6,n - TOllOJIOrli"iBCKOB CB"iBHHB 

pOJK.IteHIDI n± sapruKemwx qacTHtt H rro~oe aeyrrpyroe ceqeHHe Bsa1:1-

M0.1teflcTBWI COOTBBTCTBBHHO • .l!aHHHB .ltJIJi U-C12 - B3al:IMO.ltBHCTBHH 

rrpH P=40 faB/o -B rrpe.iteJiax 3KCllBPHMBHT8JlbHHX ourn:OOK JIOXaTCR Ha 

TY lltB YHHBB,PCaJibHYID KpHBYIO, liTO H .ltaHHHB .1tJIJi llp-H _pp -B38HMO.ltBii

CTBHli llpH p~ 40 faB/c (cM. _pHc.2).Ta.KHM o6pa30M,ll_!)H BHCOKHX 

aHeprHJIX YKa3aHHOB CKBRIIHHI'OBOB CBOllCTBO _pacn_peneJIBHIDI rro MHOlltBCT-
• 

BBHHOCTl:l,llO-BH.JtHMOMy, CJiaOo 38.BHCHT OT THrra CT8JIIG1B8lOUIHXCR qaCTHtt 

( IT,p,cI2/9,I(/ 

3HeprBTH"iBCKM 38.BHCHMOCTb cpe.ItHeii MHOlltBCTBBHHOCTH PBJIJlTl:1-

BHCTCKHX SapruKBHH.HX "iacTHtt, OOpa30BaHHHX B Irc12 - B3al:IMO.ltBHCTBHRX 

B o6JiacTH aHeprHff (4~300) ra✓12+151 , xopomo OIIHCWlaBTCR.JIOra_pHqi

MIPIBCKOff <pYHKttHBfi BH.Jta <nt> "= - 11° + -6 en fo ,r.ite A-aTOMHHtt BBC 

R.Jtpa. BeJIHqnHa rra_pBMeTpa HaMOHa "b" paBHa I,07.:!:0,27 H B npe,llenax 

OWH60K COBrra.ztaeT c COOTBBTCTBYIOIIIBll BBRH"iHHOH .ltJIJl If"p-B38HMO.ltBllCT

BHW161. Ilap8MBTL> "b" CBR3aH C HOPMR.POBaHHOll CTPYKTYPHOfi WYHKttHBll 

npH I---0 (ooJiacn IIHoHHsawm) , f> = flX=O)/d-t.t,TWWM o6pasoM,H3 

pB.BeHcTBa rra_paMeTpoB "b" nJIRirp- H rr-c12 - Bsa1:1Mo.1teiicTBRii cJie.JtYeT 

PBBBHCTBO HOpMHpOB8.!llillX CT.PYKTY.PHHX WYHKttllii B o6JiaCTH IIHOHH3aIUm 

.1tJIJi Y Ka3 aHHHX p 1 aKttHii • 
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T A B JI M U A II 

'IJHCJIO "MB.It-
JIBHJWX II 

<nt> 
D.POTOHOll Np 3KCD8,Pl!MBHT MO.ztBJII, 

0 

I 

2 

3 

-~4 

Bee 

6. 47,±0. 06 

7.4I,±0.09 

7.58.±().!2 

7.83±0.!9 

7.44±().29 

6.98j;0.04 

<n.>-f:-

10 

lD 

7.40,±0.05 

8.50,±0.09 

8,99±().I7 

9.84,t0.34 

9.25,±0.36 

7.99.±0.04 

,r;+l) r.&/• 
• rt• 40/il,lc 

0 r I !:":::!:vi, I 

IlplIMB'IBIDI e 

HCRJIIO'IBHH n.t = 0 j I; 2; 

-"~ 

HcRJIIO"leHH nt =o; l ;2 

• 

lD r.a :io n~n.> 
htc. 2. 3a.BHCHMOCTI, ( n:t) d nt OT n± / < n.±) ltJlll 

6in 
rrcI2_ ll38.HMOl!BiiCTllliii npH P:40 raB/C. Kplillaa - peayJII,-

TaT annpo~CHMBUHH aKcnepllMBHTBJII,HHX ltaHHHX ltJlll 

J:rp~H .P.IJ-ll88.HMOl!BHCTllHH npH p ~ 40 rall/c. 

8 

I 

... 
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., 
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Pacnpel!BJIBHH.fl no .MHOJKBCTllBHHOCTH PBJIHTHlll1CTCIWX aap.IDKBH

HHX qacT.HU 6wm C.PallHBHH C Il.PBl!CICa.88JU!i!MR MO.ItBJill BHYT.Pl!ff.ltB.P

HliX. Kac:Ka.I{o✓I7 ,rs/, _paccMaTpHllal()ll!Bii B3aHM.Ol!BiiCTBHB aJIBMBHTap-

HUX "lacT.HU C HJtPOM KaK peayJII,TaT CBP1111 HB8alll1CHM!iX l!BYX-

qacTH'llillX B8aHMOl!BMCTBHii IlB.PBH"lHOii H BTO_pHqHHX qacTHU C HYKJIO

HSMH H,lt_pa. B _pac"leTe ytmTHBaJIC.fl aqq>BKT Jllf.lnt.PYIOIIIBii qacTHw,I. 

PeayJII,TaTU C.PBBHBHIDI pacqeTOll C 3KCDB.PliMBHT8JII,HUMH ltaH

lWMH DOKa3LUl8lOT JimllI, Ka'IBCTllBHHOB corJiacn/I9,201.1\foiteJII, 38BU

maeT l!OJIIO co6UTHil C 60JII,WOii MHOJKBCTllBHH_OCTI,IO (cM.!)110.3) .B Ta6-

JIHUB Il_D.P.lll!Bl!BHU 8Ha'IBH11.fl C.PBllHBii MHOJKBCTllBHHOCTH !)BJIRTHlll1CTCKHX 

aapR.lltBHHHX "laCTHU ( nt) , pacCtJllTaHHHB DO MOl!BJill 111 lla.HHJIB 3KCne

.PliMBHTa. 

Ma Ta6JIHw,I Blil!HO, 'CJ:TO BUtmCJIBHHOB no MOl!BJIH C.PBllHBB "ll'ICJIO 

peMT.IUIHCTCK.liX 'IacTHU 60JII,WB ( 13 C.PBllHBM Ha I) , .'IBM itaeT aKcne

.PliMBHT.lliITB.PBCHO OTMBTHTI,, li'l'O B 3KCDB.PliMBHTB 38BHC.liMOCTb (nt) 

OT Np 6oJiae CJia6aa, 'IBM rio MO.ItBJIH.Y'Ii:!T MHOroqaCTH"lHUX ll38.11-

MOllBHCTBHii BHYT.PH HJtp/2V, ltOrita c llHYT.PHHJtBPHHM HYKJIOHOM 

MoryT Ol!HOB.PBMBHHO Il.POB38.HMOllBHCTBOBaTI, HBCKOJII,KO llTO!)li'llillX 

qacT:im,noKaaaJI, 'ITO OTHOCHTBJII,Ha/1 llOJI/I C06UTHii c 6oJII,mOii MHO

JKBCTllBHHOCTI,IO CHIDJtaBTCR, HO C!)Bl!HRR MHOJKBCTBBHHOCTb MBHRBTC.fl 

HBCYIIIBCTBBHHO ( <nt)= 8.I7±0.25). B 3TOi1 JKB rJiaBB _L)aCCMOT.PBHH 

Bonpocu, Cll.fl3aHHH8 C o6paaollaHHBM rr°-MB30HOll H HX KO.P.DBJIRUltBii 

C aap.IDKeH~ BTO.IJH'IHHMU 'IaCTH~rum B IrCI2 - B8aHMOl!BiiCTlll1.flX. 

Cpe,ItHee tmCJIO rr0-MB80HOB onpBl!BJllIJIOCI,,KaK <nr>/2 x>.cpeit-

HBB tJllCJIO o -KBaHTOll Ha Ol!HO IrCI2 - ll88.11MOl!BMCT-

llHB HaXOAH~OCI, H3 COOTHOmBHHH 

< n > = <v-1> ( Ni. + r;(. li/2.) ' c2> 
o f½c::,i 

0 

x) )(o.rui f-KBaHTOll OT pacnaitOB 1'-rnnepoHOll H 'l_-MB80HOB 
~0.5%. 
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r,tte <W> IIOJIHHil c_pe.ItH.Wi BBC o -RBBHTOB ( <vi>= 5.0Q±0.06); 

;¼ - TDICJIO H.ltBHTH~l)OB8HHHX o- ItB8.HTOB C .//~rt; 
o< - ,ItOJUI O - ItBSHTOB. Y.ItOBJIBTBO,PJmlllRX: lt,PRTB.PHJIM OT6opa, 

HS ·tntcJia ll8MBJ:)RMhlX o-KB8.H!l'OB ; 

;½ - TDICJIO HBH8MB,PRMblX: r-RBaHTOBB. 844lBitTHBHOi! 06JIQCTH 

( ~ IQ% OT BCBX o-ItBaHTOB) ; 

~0rctl- "IHCJIO irc
12 

BSam.tO,tteilcTBRil B 844l8ItTRBHOi1 06JiacTH RaMepu. 

C1)8,ItH88 TDICJIO n°-M880HOB Ha O,ItHO irc12-B88RMO,It8ICTBH.e II1)H p::40 

rs.n/c 1)aBHO ( n,i 0 ) = 2,68±0.05. COOTBBTCTBYIOUIW! Bemmma .ItJUt 

C06HTHi1 "lrC" < n2,) =2. 97zj). 0'P22/ 
0 

B Ta.cl,mme ID IIJ)RB8,It8Rll ,ItaH

HHB no C,PB.ItHBMY fl:HCJiy n°-MeSOHOB .ItJlJI ncI2 - B8aHMO,ItBICTBHi1 C pas

HID& 'iRCJIOM "Me,ItJieHH.Yx:
11 

Ill)OTOHOD Np • B II.PB.IteJiax: 81tCII8,PRM8HT.87lE,

HHX Oll!R60It <n»•) H8 SaBHCHT OT Np'• 
01)8.ltHBB 'lRCJIO n°-MB80HOB Ha O,ItHO ~c12 

- BSWIMOltBICTBHB 

C 1)a3HHM 'mCJIOM .PBJI.fITKlll!CTCRHX aapmteHHHX 'IJQCTK[{ t'lt llJ)H 

HMnYJILce 40 rsB/c noxaaaao Ha J>Hc.4. 

Bnl:tHo, "ITO (n,io) J)acTBT C YBBJIH'i8HH8.M fl:HCJia J)BJI.fITRBHCTCIGIX 

aapmtBHHHX 'iacTK[{, HMBBT MBCTO ltOJ>.P8.JIJmHSI B pc)U8HHH H8i1T,PaJII,HHX 

H aapmtBHHHX: tJaCTK[{. Al:la.norH'iHHB J>B8Y.ll1,TaTH 6wm IIOJiytJ8HH .ItM 

Ir.P~ .PP-B38RMOltBi!CTBHi1 IIPH HMIJYJILCB p ~ 25 I'aB/c.PocT C.P8.ItH8i1 

MHOJltBCTBBHHOCTH (nno) B 8aBH0RMO0TH OT t1,t .ltM Jrc12-BsaH-

M0,ItBH0TBHil XO,I>0mo 0IIHClillaBT0R JIHHe:lmoil 4JyHRQHeil BH]:ta 

<nJio)= JJ + B n! , (3) 

3Hatzemm It0~BHTOB AH B .PaBHH 0OOTB8T0TB8HHO l.64,±0.ll ~ 

0.16,±0.02 H B II.PBltBJiax Oll!R60lt C0BIIaztBXlT c CO0TBBTCTBYlllll1!lMH Be

J!H'iHHBMH .ItM Irp - BBaHM0JteilcTBHil ll.PH TOM xe SHa'iemm m.ur.YJILCa 

nepBHtJHoro·n-- .Mesoaa 123/. 
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ij 
<. 

f 
II 

:~ 

r 

I 

TAEJil1UA IJI • 

li:HOJ10 
11MB,ItJ!8HHHX 11 

<nJjo) I Il.PHMBtJa.HH e 

nl)OTOHOB /vp 

0 2,98,±0.17 I licn<JIIO'iBHH BBaHM01t. Ha 

ItBa8HC.B060,It. HYMOHax: R,Itpa 

l 2,78,±0.13 I -"-
2 3,27,±0.20 

~3 3,13.±(),24 

---- - ···-·- · --- pc,~0·1>1' 
\,J(nJ ~ ,r-c• '""'""MO (~M•f"'OC) 

j -;(; •&98 ,ao+ 
; 

l5 ii1 • 7.99 , o.o+ 
(l\tJ~) 

·-.~~6 -,-rou-~,.~iL·e "'zoU l+ 

"lu.c110 pe.nAmL&.!u.cr,u,u, Tfllt'.1tot r'l.t 

PHc.3. Pacn,I>Blt8Jl8HHB no .MHOXBCTBBHH0CTH .PBJI.fITHBHOTCRHX 

sa,IlSDltBHHHX: 'iacTK[{, 06,I>as0BaHHHX B n-c
12

-BsaHMO,ItBi!CT

BHRX.8KcnepHMBHT8JlLHHB 8HatJBHH.ll YKa8aHH TO'iltaMH,rHCT0r

.PaMMa·- ,I>aC'i6T no M01t8J!H BHYT.PruutBHOrO 1tac1tazta. 

II 



II 

.nrui:H!le .ItJllI COC>llTH:il r9yIIIlll "UC T8Rl!t8 XO_J;)OIIJO OIIHC!lll8IOTCR 38.Bll-

CHMOCTl,IO (3) c rra.J:laMBT.J:laMH A ll B,.Pa.BHllMli A=I.54,±0.17; B=O.IB ± 

± 0.0'2!'91• JfuHBHH!lli _J;)OCT CJ;lBlUIBli MHOJKBCTBBHHOCT~ rr°-MB30HOB C YBB

JIH'IBHHBM n± B. CTOJ!KHOBBHHRX: 3JIBMBHTa_J;)HllX tJaCTJ.Iq C JIJWBMH OC>Haj;ly

l!teH BIIBIJBlle.Pa.BBHCTBO naj;laMBT.I>OB A ll B JtJlif Irp-ll irc12 - B3a.HMO

.ItBliCTBHil YKa3!1llaeT Ha TO, 'ITO BTOIJll<llillB B3,8HMO.Itei1CTBHR BHYTIJll 

R.ItPa yrJIBIJO.Ita HB BJIHRIOT Ha STO RBJIBHHB. 

B rJia.BB IY npHBBJ.tBH!l 9esyJihTaTll llCCJIBJ.tOBaHHR llHitlll03llBHOli 

peaKUHlf 
/2. :ii-C - o + ... (4) 

I dd. 
BeJIHtJHHa HOPMHIJOBaHHOro CB'IBHruI 61.n d ~ 

n oc5JiaCTH C>HCT.I>OT / .< 'J/1,QO ~ 3 B IlIJB.ItBJiax: OIIIHC>OK He sa-

EllCllT OT }f (CM. pHc.5) .Ac5COJIJOTH8.ll BBJIHtJHHa HOpMlipOBaHHOro 

CB'I0HHR B oc5JiaC.Tli IIJiaTO .ItJllI perum1rn (4) COBna.naeT C COOTBBTCTBYJO-

ll!Bii BBJIH'IHHO:il .ItJllI pBaKUHlf Irp-'(f ... IIPH TOM lite HMIIYJinCB il -Me-

30H~ li .ItJllI PBaKUHli Pil - 0 + ... IIPH Ep = 500-tI5QO ra/
221• STo 

IlO,ItTBB.Dlli,naBT IlPB.ItCKa3aHHB TBOPHH IIOJIIOCOB PeJ:t)Ke O tpaKTOpHsa~Hll 

lIHitlIIOSHBHOrO CB'IBHHR B oc5JiaCTlI IIJiaTO II.I>U BUCOKllX aHel)rHRX / 
241. 

IlocKOJihKj' 6 ~ 1-! WIJl _J;)BaKlUW f p -r + "' .ztOCTHraBT CBOB

ro IlIJB.ItBJihHOro 3HatJ~HHR B oc5JiaCTlI IIJiaTO Ill)ll E = 500+1500 raB, ro p , 
paBBHCTBO HOpMHpOBaHHHX Ce'!eHJdt CJIYJ[HT yKa3aHHBM Ha cnpaBe,ItJIHBOCTL 

MaCIIJTaC>HOll liHBaj;lllaHTHOCTH .ItJllI uC12
-:esa.HMO.ItBRCTBllll ll.J:lll m.uIYJihCB 

40 ra:e/c. 

Ha aHaJIHSa I)aCIIIJB.ItBJIBHllH HO_J;)MHIJOBaHHBX: llHKJII03HBH!lX CB'Ie-

Hlill (no C>UCTPOTB, npo.ztOJinHl:lM HMIIYJinCaK t-KBaHTOB B CllCTBMB 

IIOKOR H8JIBTaiomero il -M830Ha) lWl _J;)BaKtU:!ii ( 4) li Ir_p - 0 I- '• ' 

II.J:lli HMIIyJihCB 4Ura:e/c IlOJIY'IBHO paBBHCTBO CB'IBHHH :e OC>JiaCTli qJIJarMBH

T~ill IIBI)Bli'lliOrO Ir -MB30Ha. Ha 3TOrO CJIB.l(yBT, 'ITO qlaKTOI)li3atU:IR B 
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< 

Pllc.4. 

,rtca_ +or,&1. 

40 ◄S 20 
25 "* 

3aBHCllMOCTb CIJB.ItHero tJHCJia rr°-MB30HOB OT n± 
rrc12-B38llMO.zteflcTBHtt. 

r, II . 
I 

l7 

i}1ffttH 15 

l) 

I Hi lf 

~J 

I f l ~i 

~r.1,. 
• Tp-1•-• r-c•-r♦ ••· 

.I ! • 
J I ,_.. I • 

•f 0 t" 2 ~-

.ItJllI 

Pllc. 5. PaCIIIJB.ItBJIBHHB o-KBaHTOB, OC>IJa30Ba.H.IWX B 

rrc12-:esruIMO.ItB:ilCTBHRX,IIO C>HCT_J;)OTB B Jiac509aT01)HOH 

CllCTBMB ROOIJJn!HaT, 
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odJiaCTH qipaI'MBHTaLUIB Ha71BTaJOlUeii "<?aCTHw,l HMBBT MBCTO II.PH P=40 r:rn/c 

c TOtIHOCTI,IO ~ ± 8%.AHanorHtIHOe CJ;)a.BHBHRB HOJ;)MHJ;)OBamrax ce~eIIB:li 

B odJiaCTH (!)J;laI'MBHTa~H MIDIIBHR IIORaaano, tITO ceqemm J;)a3JIHtiaIOT

C.f!.CoBIIa,ICBlll1B OllHOtJ:aGTli'llillX HHltJII03J.UlHllX CIIBRTJ;)OB raMMa-KBa.HTOB, 

o(5_pa30BaHHHX B Irp-H JrC1~-, B3B.llMO.IlBllCTBR.f!X II.PH .P=40 raB/C, B 

odJiaCTH C.PB.ItHHX H ()QJII,llll{X dHCTJ;)OT H J;l8.3JllitJ:llB HX B odJiaCTH Ma/IllX 

anatJ:eIIBii dHCTPOT CJIYlKHT yxaaamteM Ha TO' "ITO d!lCTJ;)!lB ti:aCTlIWi, 

llO-BlllUiMOMy, npaKTHtJ:BCKR He B30.HMO.ItBiilCTBY10T BHYT.PH .fI.Itpa.Blmrume 

;mpa CRa3UBaBTC.f! TOJlbRO Ha ue~ReHHHX qacrH~ax. 

B 3TOM Jf(8 rJiaBB Ill)HBOICHTC.fl C.PB.ItHHe l!MIIYJII>CHHB H yrJIOBh!B xaprut-

TBJ;)HCTHKR o-IDla.HTOB, odpa30Ba.HHHX B Jrc12-B3a.HMOJ.tBHCTBR.f!X. 

CpeJtHBB 3HatieH1lB Ill)OJ.tORI,HOrO HMIIYJII>Ca O -KB8.HTOB B Ir0rnB3aHMO

~eiicTBIDIX l)aBHO (I.5I±0.04)I'aB/c H B npeJ.teRaX oumdoR COBIIa,ICaeT 

C 000TB 81'CTJJYIOUlBii BBJIHtIIlHOM ]J.JI.fI Ir.P - B3aIWO.IlBMCTBHii. BeRHtIHHa 

cpeMero noIIepeti:uoro mmyR1,ca j-IDJauToB B .rrc12- coyJta_peHHRX 

_pairna (0. I'/4±0. 003) I'aB/c H COBUa,ICaeT B II.PBJ.tBRaX ourndoR c .Ita.H

HUMR .lI,Jlff Irp-B3aHMO.IlBiiCTBHii npn p:40 I'aB/c H pp-B3aHMO.IteiiCTBH.t:i 

II.PH Ep ) 200 raB122/. Cpe.ICHe B 3HatIBIDlB yma BWlBTa d -:-KBa.HTOB 

B Jrc12 - B3aHMO.ItBiiCTBLIBX (0.396±0.007) J;la,IC HBCKOJII>IW Ilj)BB!llUaeT 

COOTBBTCTBYIOUIYIO BBJllitIHHY .lI,Jlff lr.P - B38HMO}.tBMCTBHM (0.351±0.009) 

pa,i:c.BTOJ;)HtIH!lB B38HMO.J.tBiiCTBlffi BHYT.PII RllpadoJiee CYlUBCTBBHHO 

CKa3!1BaIOTCH Ha yrJIOBb!X xa_p8.KTBJ;)HCTHK8.X BTOJ;lH'lli!lX: ti:aCTHU. 

14 

B llJ;)WIOJ!tBIDm Olll!C8.Ha nporJ;)aMMa !)aotIEiTa IIO MO.ItBJIH BHYT.PH

JI.ltB,PHOro RaoRB,IJ;a. 

Of?o.PMYJIH.PYBM OCHOBli!,IB pesy.m,TaTH padOTH. 

.1. C llOMOmbD llBYXMBT,POBO:li nponaHOBO:li nySH,PbKOBO:li KBMB,Pll 

JIB3 OHlilf HSYtIBHO MHOXBCTBBHHOB 06,P8.30B8.Hli8 sap.IDKBHHHX: tI8CTHU 

H n°-MBSOHOB B Irc12-BsazMO~e:liCTBMX II.PH HMeyJlbCB 1)=40 ThB/c. 

HccJie.ItOBa.HEi mra.JIK)Sm!HM .PBaKUM irc12- 0 + ... 
2. Onpe.IteJIBli!,I cpeiume MHOJltBCTBBHHOCTH .PBJI.f!THBHCTCKRX sa

p.lD!tBHHllX tiaCTIIq H n°-MeSOHOB, o6pasoBaHHHX B irc12-11saHMO.ItBHCT

BR.f!X: <n:1:> =6,54±0.05; <n31.;:, =2,sa;t0.05. 

3. 1IOK830JIO~ tITO pacnpeJtBJIBHM no MHOXBCTBBHHOCTH BTO,PHtI

HllX sapaxeHHWC qaCTRU YllOB~eTBO.PHTBJlbHO OimCl:ll38lOTCH R.PRBHMli 

Tmra Dyaccoaa H Ilona. 

4. ,namme llO .MHOltBCTBBHHOCTH B IlCI~B3aHMO.Il8HCTBHJIX II.PH 

p=40 ran/c y.ztoBJieTBOPHJOT K NO - cxeM.lmHry .BeJIHtIHHa OTHOmeHRR 

<n±)/D ~1 lt1lll i:rc12-nsaHMO.It8:liCTBHH paima 1.93±0.04 H 6JmsKa K 

COOTBBTCTBYDJU™ BBJIH'<ll!HSM lt1lll rrN-1H .PP-BSazMO~e:licTBH:li II.PH Blil

COKRX 3HB,PI'lWX. 

5. Iloxasaa:o, tITO aH~preTZtIBCKM 3aBHCHMOCTb O.PBllHBH MHO

XBCTBBHHOCTH .PBJlll:THBHCTCKHX sapmteruwx tISCTRU,o6_pa30B8HHHX B 

i:rc12-Baamto.zteACTBMX, B o6JiaCTH aHe,PrHA (40+300) raB Y.ItOBRBTBO

.PKTBRbHO OimC!lllaBTCH JIOrapl{~'l8CKOll ®'HRttliBfl C napaMBT.POM mm

JIOHa, COBllalt8DlllHM B npe.zteJiax om:e:6oK c COOTBBTCTBYIOlllB:li BBJmtIR

HOI lt1lll Ilp-B38HMO~BICTB1tll.. 

6. Bne_pBliB OOHapyxeHa XO.P.PBJISilUW B _p~emm HBHT.PMbHliX 

Id aapmtB.HB!lX Il.;tB30HOB B IlCI~ B3aHMO.ItBHCTBHJIX. 

--- - 2.) 

xY-i,-=J <n:>- < nt 'j • 
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PocT cpe;uaeft MHOlKBCTBBHHOCTH n°-M;90HOB C yBeJlliqBHHBM tmCAa 

!)BJI/lTWlHCTCKHX 98l).!Illt8HHblX qacT~ XOl)OWO 0ImCUll88TCH .IDIHBliHOH 

98BHCHMOCTI,l0 (3) .IIapaMBT!)li A H B .ItJlli i:rcI~ H Irp - B98HMO.It8HC'l':.. 

Bllli B npeneRax OWH60K COBllazt8lOT. 

7. CpaBHBHHB pacnpe.l(eABHHH,IlO MHOlKBCTBBHHOCTH !)BJI/lTWlHCT

CKHX 98l).!Illt8HHHX qacTHU, o6pa90B8HHI,IX ~ :irc12-BSIWMOltBHCTBHHX, 

C npencKasarumMll MO.l(BJlli BHYTP~B!)Horo Kac:ruma ll0K898.1IO, qTo 

MO.l(BAI, KaqeCTBBHHO 0ImCHB8BT 3KCll8IJHMBHTa7.II,HH8 namwe, HO KORH

qecTBBHHOro corAaCHH HBT.MO.l(BAI, 38Billl.!8BT .l(OAIO co6HTHH c 60RI,

WOH MHOlltBCTBBHHOCTI,10. 3Haqemi:e cpe;uaeil MHOlltBCTBBHHOCT_H PBJISITH

BHCTCKHX 98l).!Illt8HHHX qacT_~. pacctmT8HHOB no MO.l(BRH,Ha B.l(HHffUY 

ll!)BBHlll8BT 3KCilBP.HMBHTa7.II,HOB sHaqeHJ!B .YqeT .MHoroqacTHqffHX BSBH

MO.l(BHCTBllli BHYTPH mt.Ila HBCYlllBCTBBHHO H9MBIUJ,8T cpemuwo MHOlltBCT

BBHHOCTI,. 
· I . rl& 

a. AH8.1IH9 pacnpeneABHHH HOPMRIJOBamwX ceqeHHft ~ 7(T 
~ ~ ~ 

nM !)BBKW!H 9i·C ..,. if+··· H '51/J .... o+·.. lll)H HM!IYAI,CB 40 fsB/C 

llOK898.1I COBllaztBHHB ceqBHHH B 06A8CTH M8TO H B o6AaCTH ~parMBH

TBUHH Ha7.IBT8lOlllBrO ll-MB90Ha. 8TO CJiylKHT YK898HHBM Ha Cil!)aBB.l(

JllUJOCTI, ~Topnsaunn ceqeHIDI B paccMa.Tpmiae.1.1Hx o6AacTHX npn HM

. ITyAI,C e 40 faB/ C ( C TOqffOCTI,10 ±8%) • Ha STO lKB YK89HB8BT 8Ha7.IH9 

pacnpeneReHHH HOPMHIJOBWIHHX norrepe'llilix ceqeHHil <?~ f 6 B sa-. ,., Pi, 
BHCHMOCTH OT Ill)O.l(MI,HOro HMIIYAI,08 B 8HTwra6opaTOIJHOll CHCTBMB 

KOOIJ,ltHH8T. 

OCHOBHHB pesyAI,T8Tli H8CTOSIIIIBH pa60Tli ltOKRaztHBa7.IHCI, Ha 

MBJiUtYHa!)OIUiliX KOH~B!)BHUWIX no ~9mtB BHCOKHX sHeprltii B .AMcTep

.ItBMB (I97Ir) ,Oltcqx:>!).l(B (I972r.) ,EaT8BIDI (I97'2r.) ,8KC-WI-Ill)O

B8HCB (I973r) ,Ha CBCCIDIX ()jfiR AH CCCP (197I,I972,I973r.r.) H 

ony6.IDIKOBaHH B pa6oTax/8,9,I9,20,22,25/. 
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