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BBE,I(EHHE 

IlporpaMMa IrICCJI6.DPB8Hi!il NN -BsaHMo.n;eilcTBHll Ha cmucpo

JJ;IIBJIOTPOHe na6opaTOpM R,I1;6pHWC npo6JI6M OWIH 0CHOB8H8 H8 q:eHOM6-

HOJIOrJrl1!6CRWC no.n;xo.n;ax R 8TOil npo6JieMe. C MOM6HT8 sanycRa CHH

xponmtJIOTpOH8 no H8CTOSJlll66 BpeMH B 8TOM R8Ilp0BJI6HHirl B Mill 6WI 

BHIIOJIH6R o6nmpHlltl: ROMnJI6RO IrlCCJI6,Il;OB8Hirlll, ROTOpail: BRJl!O'tJ8Jl B ce-

6sl ll0CT8HOBRY 60JU,Woro '3IrlCJI8 CJIOlli.HWC Ollll'l'OB no pacceRRHID HYMO

HOB RyRJIOH811IB Irl nocJie,ey~il 8H8Jlli8 8RCilepHM6HT8JlbHOro M8T6PH8-

JI8. OcoOORHO ,Il;6T8JlbHO H8 CirIHXpou;i;u<JIOTpoHe H3y<!8JICR npou;ecc 

yopyroro coy,u;aperum 'IJlJYX npoTOHOB B HHT6pB8Jl6 8H6prd 

600-660 MsB, JrJll:l ROTOporo Y'IK6 R 1962 r. 6WI 88B6pmeH "nOJIHWl: 

HOpA8JlbHWl: Oilll'l'". llep1me '/K6 8H8JIH8ll, BHilOJIH6HHll6 B 1963-1966 rr 

8BTOpoM H ,n;pyr.llMH HCCJI6,IlPB8Te.nm.mll-6/, Il0R888JIH, ~TO 8RCil6pll

M6HT8JlbH8R HHq:OpA8JJ;M, llM6BW8RCR l{ 8TOMy BpeM6HH O pp-B8811MO

,Il;6llCTBHll B 00JI8CTH 600-67U MsB,8~6 H6,Il;OCT8T0'3H8 ,n;JIR O}J,H03H8'3HO

ro pememm npo6JI8Mll BOCOT8HOBJI8HirlR MBTPHUll ynpyroro pp-pacceR

HM M6TO,Il;OM ~880BOrD a~JJH38x). B peayJU,T8T8 8TIDC 8R8Jlli30B CT8-

JIO RCHO T8RJK8, '3TO 60JibWWi '380Tb ,wmawc, COCT8BJIRBWHX 8Ronepn

M6HT8Jll>Hj'ID OOHOBY IlpJrI IlpDB6,ll.6HHirl paHHKJC TIOD.llTOR q:aaoBoro 8H8JIR-

38 (q:.a.), HYllt,ll,86TCR B oy~eCTB8HROM YT0'3H6RH/1,2,5-7/. 

C Y'36TOM 3TIDC o6CTORT6JlbCTB R8 CHHXPOUJrIRJIOTpoHe Jim1 OWIH 

B 1965-1972 rr 8BTOpoM Irl ero ROJIJieraMH 6Wia BHIIOJIR8H8 60JJJ,W8R 

nporpaMMa Oilll'l'OB no J18M8peHHID C BllCOROfi CT6Il6HbID T0'3HOCTl'l psi.n;a 

x) ECJll'l 

1J:) -
.:L 

tmax ~ 4, 8 M630H006pa30B8Hli6 Y'3l'!TUB86TCSl B 

3F li l,l,¾ - COCTOS!HMX, 

3 
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B8R:HllX no;mp,rnar.wommx xa P8KT6 PHCTHR, omrn11Ba10mrrx CTIHHOBO€ 

COCTORHH6 'I8CTIII.J; np11 ynpyroM IlpOTOH-npOTOHHOM B38HMO,lL6MCTBIIB 

C ::rneprncir 635 l,laB. EJraro,nap.H 8THM OTIHTaM, B Cp€,1LH6M, OT 2-x 

.I\D 8 pas 6wra TIDBH!Il€Ha TO'IHOCT:E, B 8RCTI€PIIM€HTax no OTip€,lL€JI6HHJO 

napaMeTpOB J)nn , Xnn H ft /6 ,8-ID/, dWI Bil6pB1re H3M6peH 

napaMeTp cp 11 npOB€peH npHHrwn T-HHBapnaHTHOCTH B pp -
pacc6.HHJiIH C aneprneii 635 Ma/II/, Hai1:,IL6Ha YrJIOB8R 33BHCHMOCT:E, 

C6'I6IDIJJ pp-pacc6.HHH.fl B 06JiaCTH RYJIOH~R.I\6PH0h HHT6Pf6P€HIWH IlPH 

TO ii JKS 8H6 prr1H/I2/ H T • .n/I3/ • . 

8TH, MHHh!S Il03BOJIHJIH 06HOBHTb 60JibillYJO 'la CTI, 8RCI16 pHMSH

TaJibHOro MaTepnaJia no ynpyroMy pp-pacce.HHHIO npn aReprM 

635 ifaB H BilllOJIHHTb O,lLH03R8'IHh!H ~830Bh!H aHaJIH3 npori;ecca 

ynpyroro pacc6.HHHR IlPDTOHOB npOTOHaMH npH 8TOH 8HeprM/I4/. Ta

RHM o6pa30M, BTI6PBH6 Y.1L8JIOC:E, P6lliHT:E, npo6JieMy 0,lLH03Ha'IHOro BOC

CT8HOBJI6Hl1F. M8TPHL\bl ynpyroro pp-pacce.HHHR B TOM 06JI8CTH 8H6p

rui1:, r.ne H6Jib3R npeHe6peran npori;eccaMn M630Hoo6pasoBaHHRx). 

Pe~epnpyeMaR ~ccepraIJ;HR nocBRmeHa onncaH.1110 pesy)I:E,TaTOB, 

IlOJIY:16HHillC ee 8BTOpOM npn pemerutH Pfl.I\8 B8)i:Hh!X BOilpOCOB (pH3HRH 

NN-BsaHMo.neilcTBnil, CBR38HHillC c nsy'IeRHeM npo6JI6MH T-HHnapn

aHTHOCTH R,lL6pHillC CHJI, npOBSpROH ~cnepc.lrnHHillC COOTH0ill6HHM H, 

HaROHeri;, C npo6JI6MOii 0.IT,H03H8'IHOro BOCCTaHOBJI6HHR MaTpH11,bl ynpy-

roro pp-paccemum Ilp!I :rneprw 635-600 MaB MSTO,lLOM ~830BOrD 

aH8JIH38 • B CBR3H C HYJKMMH IlpoB6,lL€HHR COBMSCTHOro ·aH8.7rn38 ,m3H--~ 
HillC no ynpyroMy H HeynpyroMy PP-B38HMO,lL6liCTBHRM B pa60T6 orrn-

x) Ilpn 8HeprHH 435 MaB, PBBHO RaR II npn 3IO MaB M630H006pasoBa

HHe, npaRTH'l6CRH, He YCJIOJKHRST sa.n;aqy BOCCT8HOBJI6HHR MaTpH-

11,bl ff -paCC6.HHM/I6/. 
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caHH TaI<llte pesym.TaTH HCCJ16,lLOBaHHil: IlI)OIJ;SCCa rr- ft"+n f' 
Ha nyqRe Il!X)TOHOB C 8Heprneii: 650 Ma/151. Pesy.7ll>TaTH 8TIDC 

HCCJIS,lLOBaHHw BM8CT6 C HalllHM OilHCaHHeM npori;ecca ynpyroro pp-pac

C6RHH.fl IlOMOram BOCC03,1L8Tb 06mHtt BR.IL (p8HOM6HOJIOI'H'l6CROtt RapTHHH 

B3al1MO,lL6ttCTBM WJYX Ilp0TOHOB M6llt,Ily codott B 06JiaCTH 8H6prHtt B,m3~ 

Jm OT'nopora M630H006pa30B8HM. 

.IwccepraIJ;M COCTOHT H3 TpeX rJiaB, npMOJK6RHil: R lillM H 38-
/I 2 6-I5 4I/ 

RJIIO'l8HM, H Bb1Il0Jlll8Ra Ra OCHOBS pa60T ' ' ' t 

00)I:E,lli8H '180Tb ROTOpWC ,1LORJI8,n:m38Jl8Cb Ha M6JK)lyH8pO,lLHWC 

• BcecomsHwc KOH~epeHIUfax. 

TJiaBa I. BoccTaHOBJISHHe MaTpHil!l ynpyroro pp-pacceamm 

B o6JiaQTH__8H.612,I'HL~0:-9.2.0_Ma/1, 2 , 6 , ?/ 

TJI. I Ha'lHH86TCR C ocsopa H 8Ha.1ll138 8KCil6pl1M6HT8JlbHOtt CH-
• 

TyaUHH, pJIOl!WBmettcR RO BpeMeRH npoB6,lL6HM CaMWC nepBWC llOllHTOR 

~.a. pp-pacce.HHHR B pattoae 630-660 MaB, T.e. R I963-I964 rr 

/I-5/. BHBO,!IJ:l 8TOro pas.neJia H606XO,ItHMH ,IJ)JR o60CHOB8HM HCXO,IJJUVC 

llOCHJIOR 8THX 8H8Jm30B. B 'l8CTHOCTH, HS pac~MOTp6HWI npoBS,lLSHHO

ro B § I.I,BH,lLHO, 'IITO MO;Itl!\PHIJ;HpoBBHHmi aaaJllls pp-pacceRHWI TIPH 

8THX 8H6prnRX CJI6.JJY6T npoBO,D;RTb IlPH emax. :)- 4, a yci6T H6Y

npyrHX nepeXO,lLOB B Ha'll8JIJ,HOi CHCT6M6 Il!X)TOHOB H806XO,ItHM B 
9n _ · 1 1'\ _ 3 C co 

'o,t,2.' dJ,_ H Tz,'3,tf - CTORHWIX. 

B § I.2 H llprul0)i{6flMX R HBMy ,lL86TCR MaT6M8TH'l6CRHtt anna-

paT ~.a •• o6cy~~6TCR napaM6TPH38IJ;M s -M8TPHU H npe,nJiaraeTCH 

o6o6~eim;e H3BBCTHOH naP3MeTpnsaIJ;HH CTanna aa donee o6mirtt CJIY

tJaA aHaJIHsa, KOr.na OKa3Wl8!0TCH OTKIJHTW>IH HeynpyrHe K8H8JIH pe-

8RIJ;HH coy,napeHIDl WJYX HYRJIOHOB. 8TB Rama napaMBTP.1138IJ;HR/I/ Ha

DIJla IIIHpclROe Ilpm,48H6HH8 B .ny6HeHCRHX H ,IijlyrHX pa6oTax no ¢.a. 
pp -pacceaHRR sa noporoM MesoHoo6pasoBawm:. 

5 



B 3aRJllO'lll'!T6}U:,HllJC P83'A6Aax 8TO:lt rnaBH H8AaraIOTCJI OCHOBHH6 

pesym,TaTH paHHruc IlOilHTOR aBTOpa no BOCCTaHOM6HIDO qi.c~)PJrCHC

T6MH npH aaeprnmc 630-660 Mai/1 , 2/, ,nDRa3WJa6TC.fl H60M03H8''1-

HOCTl, qi.a. I964-I967 rl6 , ?/ H 'AaJOTCH cpaBH6Hli.fl c 'AaHHHMl! JJJJY- -

rmc_aBTOPOB, no.nyqeHHHMH ll03M66 MH OM0Bp6M8HHO H H63aBRC.m.lO 

OT Hac/3-5,r7/_ 0TMeqaeTC.fl, qTo Ham B!:ll30'A.O H60M03HaqaocTH 
- . 3() 11\ · 

qi.a., BHllOM6HHOro C yqeTOM M630H000pasoBaHli.H B ,;; 12. ,. J..J,_- H 
3 f;,

131
7; cocTO.flHIDIX/6 • 7 /, OWI Bnocne'ACTBHH n0Moc--r1,~ 'nomBep,meH 

B pa6oTax )ijlyrH.X aBTOpoi/18, 191. B CB.fl3H c 8TO:lt H60M03Haq

HOCTl>ID HaMH 6WI TaRllt6 BHllORHSH (CM§ I.4) COBM6CTHH:it aHBRH3 

'AaHHHX no ynpyroMy pp-pacceHaruo H npoueocoB MesoHoo6pasoBaHIDJ 
, "1~P.. 

0 yqeTOM IlOMWC.csqeHRii peaRi:m! pp-1f'-t-d.. ,fl'+nf H <Ji0 pp 
npH aaeprnruc 635-660 1.1a:/'l I. 9TOT aaw aHaJIHs noRasan, qTo yqeT 

8RCil6PHM6HT8}U:,HO:lt HHtI;Op.la~ 0 npoueccax M630H006pasoBaHIDJ, . . 

BHilOMSHH!i:lt B P~R8X.R3B6CTHOii peSOHaHc~oil MO,i:J:eJIH MaH'A9}U:,CT8M8
1 

He ll03BOM6T cymecTB6HHO H3M6HRTl> qzcno qiasOBWC H86opoB, OllH

C!:ll38IDillHX ynpyroe pacce.HHH6 npOTOHOB npH 3HeprHruc 635-660 MeB. 

Pesy;u,;aTH H8lliHX HCCA6'AOB8HHH/2 , 6 •7/ IlOMOrAH cqiop,iy;mpo

B8Tl> nporpaMMy ,n8Al>H6ilwRx 8RCll6p.m.16HTOB, Heo6xO'AJ™l:llC .n,7IJJ BOO

CT8HOBA6HH.H MBTPHUH ynpyroro pp-pacce.HHIDJ npa aaeprHruc 

635 MaB (CM.§ I.5). 

rnaBa Il. ~RCil6pHM6HTMl>HR6 HCCA6AOB8HIDJ Ha IlOMpH30B8HHOM 

K__116Il0MpH30B8HHOM nyqRax npoTOHOB O 8Heprneii 

60Q...630 Mai/6 , 8-I4/ 

I 
B § I.5 OTMcqaeTCH, qTo .n,7I.fl 'AOCTHlK6HIDJ Oo;u,meil OM03Haq-

HOCTH qi.a. ynpyroro pp-pacce.HHli.fl B paiioae aaeprun 635-660 MeB 

x) -~30BHX C~BKrOB 
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B nepByID oqepe.u;& OA6'A()B8.7.IO OY!Il6CTB6HHO YT01lllHTl> yrAOBH6 38BHCH

MOCTH Il8p8M6TPOB X>nnCv) H 1<nn (ti), HH!pOJM8UH.fi O ROTOPWC 

R paccMOTpeHHOMY MOM6HTY BpeMeIDI 6Rna "lpe3BITT8HHO 66MOii npH 

8Tll BHSprn.flX/20/ • KaR C-A6'ACTBH6 8!HX YTOqHeHHii _BOSHHRana H606-

XO,JJ;HMOCT1, B Il0CT8HOBR6 IlOBTOPHWC_H Oon~e TO'IJHWC·H3M6peHHH napa-

M6Tpa aCHMMSTPHH (£_( 1") npu Tex llt6 8HeprHHx. HaROHSU, nam 

aaaAHsf7/ COBSpmeHHO HOHO IlORasRBaA (cM. pim. 3a}x). ~9 _3H8HH6 

yrAOBWC 38BHCHMOCT6R ,u;H®epeHUff8Jll,HOro C6"16HIDJ P!r-P8CC6RHHH B 

illlTSpBaAe yrAOB5-I5-° CIVA oco6eHHO BaJKHO )J)UJ CORpameHli.fl H60M0-

3HaqHOCTH qjaBOBOro 8H8Jill38 llPH 8HeprHHX 630-660 MaB. 

B § (2.I-2.6) 
0

0ilHC8HR 8RCil6PHM6HTMl>HR6 HCCA6'AOB8HH.H 8B

TOpa no H3MepeHH.flM ynoMRHyTWC B!1Ill6 BSAH"IRH H HSROTOpWC )ijlyrHX 

OilRROBWC ll8paM6TPOB,OilHCHB8JallliX pp-pacce.HHHe. Eon1,rna.H qacTl> 

8T.llX 0:3M6p6HHiii 6Rna BHll.OMSHa B T.H. "noMp.0:saU0:0HHOl1 na6opa

TOpHH" Ha IlOMPR30B8HHOM ny"IR6 npOTOHOB c BHeprueii 635 l,ie/8/ • 

· B pe3yJII,T8T6 Oonmoro ROMilA6RC8 BCilOMOraTST..bHHX ll3M6peHiti1, 

qacTHqHo OilHC8HHl:llC B. § 2.1 H 2.2,0RAa npoBepeHa B6AH'IJHHa BHep

rHH 8TOro nytJR/8/ I ROTOpa.H OR838A8Cl, paBHOH (633±~p MeB H XO

pomo COBna,nana C Oonee paHHHM 0Ilp0'A6A6HH6M 8TOH BSAHqaHi/211. 
YToqHeHHe noJl!Ip.0:saua.0: nyqRa .nano BSAH"IHHY Pnyq=0.42~o.ori8/, 

ROTOpa.H TaRllte ,ORasanac1, B xopomeM COOTB6TCTBHH C Jl?SYAl>TaT,aMH 

ROCB6HHWC H3M6peHID1 paOoTi/21(. KpoMe 8TOro, B uenruc Oonee ROp

peRTHOro H IlOAHoro yqeTa PH.na AOlKHWC aq¢6RTOB, ROTOpue MOryT 

x) 3'Aeci H BOID.DY HHllte ccwrny Ha Ta6n ••• HJill p.0:0 ••• Cil6,Izy6T 

noHHMaTl> R8R CCWIRY Ha Ta6AHey MH pncyHOR B 'A.0:CCSPTall!IB 

8BTOpa. B OTJU{'IJH€ OT, 8TOI'O CAOBa rpag;.· Ha p.0:c •• : 

ca:rc11·R pucyHRBM B HaCTORII16M aBTOpeq;epaTe. 

7 
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B03IDIB8Tl, npH H3M8peHHH napaMeTpoB ~ (v) ,_J)n/iJJ, 'l<nn (1") 

H T.'A., HaMH 6wm Tm8T8JU,HO HCCR8'AOB8HH H6KOTOIJll6 ,npyrHe 8KC~ 

MY8T8IWOHHH6 xapaKTBPHCTID<H IlOJlJJP>l:30.BaHHOro ny'l!K8 B 11IlOJlHp!I-

38UIWHHOH na6opaTop1m". 

B § 2.3 HsnaraIOTCR pesyllT8TH HCCR6'AOB8HID'l napaMeTpa 8CRM-

M6TPHH ff ( 1") • STOT napaMeTp H8H'A6H HIDm B OilHT8 no "~oii-

HOMY pacceRHHI011 npoTOHOB C 3Heprn:eii 63!:i MaB M6TO'A()M H3M6peHIDJ 

.R8BO-npaBOH acMMMeTpirn pacceRHHR f = P,,y,, · G?_ ( ,,-) 

H6IlOJlHPH30B8HHOro Ilyl!K8 npoTOHOB Ha H6Il0JlHPH30B8HHO! MMmem/61. 
YrnoBaR 38BHCMMOCT1, (:f (1") onpe'ASR6H8 B ompoKOM . 

'A>l'.8ll830H6 yrROB co cpe,If1l6H oom6KO! ~ o.DI4 npH·B03MOJKHOH CHC

T6M8TH'll6CKOH norpemHOCTH OKORO D.009 (CM. pesyllT8TH, npne

'ASHHll6 B T86R. I4 H H8 rpa~. pnc. i,2). RaK BH.IlilO, 'A8Wlli8 na

mHX nsMepeHHM napaMeTpa (;e(1") xopomo cornacyIOTcR c pesyllTaTa

MH 6onee paHHHX nccne'AQBBHd aToil: BBRH'l!HHH, no.ny'l!eHHIJMR M.r. 
MemBPffKOBm/211, ~aH PoccyMOM, q5y6epneHOM H 'JJ:P.1221 npH 6.Jms

RRX 3H6PnUIX, H RBJlHJOTCR H8H60R66 TO'l!HHMH B HHT6PB8R6 aneprml: 

OT "' 220 MaB H BW6 • 

Koa@iHIWeHTH .:Dnn H Xnn naxo~c1, HaMH B onHTe no 

"TpoHHOMY pacceRHHJO" npoTOHOB, OIIHC8IDl8 ROTOporo 'A86TCR B 

§ 2.4 'AHCC8PT8IWH. MsM8pefilIJJ BllllOJlHJtllHCl, npH 3H6pI'Mll 

635 Mai/9 ,IOI. lipH nocTanoBKe sToro aRcnepmenTa aBTOpoM 

6un npMMeHeH, 06Hl!HO p8,IIJ(O HCilOR1>3Y8Mlli B npaRTHR6, M6TO'AO'A

HOBpeM8HHOro _H3M8peHHR 'ABYX 8CMMM6TPHH TpoilHoro paccBRHHR 

e3±, cooTBeTcTBY!ClltHX JJ;BYM iiosMoEHm.1 nanpaMerumM nop.1aRH 

fi2 K DJIOCROCTH BTOporo pacceRHHR npoTOHOB (cM. Ip-RH (2.IO+ 

+2.I2) H p.i:c. 9 'AHCC8PT8!WH). 3H8HH6 'ABYX 8KCil6JlID,(6HT8llHO 

H638BHCHM!:DC B6Jlllllllli e.H- H e3_ Il03B0.1Ill6T .1!3 ·onUTa H8XO-
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10 

,ll,RTI, He TOJII,RO 3HatieHKII R034¢HWI8HTOB dJ nn mm '](nn HO 
(() ' 

H 3H8'I6HKII napaMeTpa II0.11SIPH3a~ s /24 • 25/. 3HaHH8 8Toro na-

paMBTpa C03,n88T B03MOlKHOCTI, ]J)lil 8RCII6PHM8HT8JU,HOfi npoBepRH 

npuHmma T-HHBapuaHTHDCTH B npoue~ce pacceBHM lfl3YX HYRJIOHDB. 

B § 2.4 llO.t(p06HO OCBemaIOTC.H 'A8T8JIII aRcnepHMeHT8, npoue.ny

pa H8XOlK'A8Hli.H acHMMeTpliH es± H RaJIHOPOBO'IHDii acnMMeTpHH e3 
B 8H8JIH3HPYIO!Il8M pacce.HHHH; B Cll8IJ;1!8JII,HOM p83'A8118 paCCMOTp€HR 

B03MOlKHll8 BKJI8,llJ,I JIOJKHRX aqxlleRTOB B li3M8p8HHR6 ij8 orrme BBJIHtIH

HR e3± H e 3 • PesyJII,T8Tbl li3M8p8HHfi WIJllOCTplipylOTCR rpag_;. Ha 

PHC. 3a. H T86Jl. I5-I8. / 

CpaBH8HH8 IlOR83RBaeT, 'ITO H8lllH li3M6p6HRH B 3-8 pas TOtIHee 

60J166 pammx pe3yJ1I,T8TOB M.r.Mem0pim0Ba li .I\P.1201 H llPB'ACTaBJI.H

lOT yrnoey10 saBHCffi4DCTI, rrapBMBTpDB 1J nn H Xn B cym0cTBBHHO 

001166 lllHPOROM ,ll,ll8Ila30H8 yr110B, 'IBM BC8 .n;pyrli6 H3MepeHKII 3THX 

napaMeTpOB np.0: OJIH3RHX aa0prumc (cM~ rpaq .• Ha puc. 3S- ) • 

AH8JlH3 3HepreTHtI6CROii 38BHCHMOCTH napaMeTpa 'A8IlOJI.HPH3aUHH 

llOR83RBaeT, 'ITO C pocTOM aaeprlili npoTOHl1, liCil!1TaBIUH8 yrrpyroe 

paccerume, 'ABIIOJ1.HPJ1'.3YJOTC.H c11a6ee. 

HCllOJ1I,30B8HH8 aamruc pes;~T8TOB llO :bnn , 'J(,,n li t{ 
B q;.a. pp-paccenHH.H npli 635 Ma✓9/ Il03BOJIHJIO CORpaTRTI, MHOro-

3H8'IllOCTI, 8H8JIH3a li YMBHI,IIIHTI, OWH6RH q;a30BWC c,n;1mroB. 

HaRDHeu, conocTaBJI6HHB COBORYIIHOCTH 'ABHHWC o Cnn, Xnn 
H l>nn c TeopH.HMH, ocaoBaHHllMH Ha cttMMeTpH.Hx Tliila M ( 12) 

H s u (12! 1261 ~ llOR83blB88T, 'ITO HBROTOpue 'I6PTl1 PP-B3aHMO-

'ABiiCTDHii np.1:1 aHeprH.HX 

8THX T60plifl. 

635 M3B xopowo YRJI8,llJ,IBalOTC.H B paMRH 

3RCII6pID,l6HT8JII,Hll6 pe3yJII,TaTl1 8BTOpa, CB.H38HHll8 C npOB6P-

HDii npHHUima 1'-liHBapnaHTHOCTH B rrpou0cce ynpy:roro coy'Aaperum 

lfl3YX llpDTOHOB Ilp.li aHeprHH 635 M3B /II/. f!3Jiaramc.H B § 2.5 

II 
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,w1cceprarum. 3TR pa6DTbl B H6IWTOpoi1 CTeneHH 6wm CTilMYJIRPDB8Hbl 

onpHTil6M HapyrneIDIB CP-tieTHOCTH B pacna;uax K -Mcao_HOB. 

Paa,n;eJI § 2. 5 H8'IlIH86TCJI C Rp8TROrO paccu::JTpeilllll cnilliOBOfI 

CTPYRTYPll MaTpm~ ynpyroro paCC6.fIHIDI HYRJIOHOB npH Hapymemrn 

BpeM6HHOH 'I6THOCTH fl CM3H 3TOH M8TPR~ C 3RcnepHM6HTaJll,HO Ha-

6JIIO,Il;86Mh!MR napaMeTpaMil:. 8CHMM6TPil6H e. il IIOJJ.HplI38Il,H6}! (J) x). 
' (f) 

)J.8JI66 0Ill1Cb!B810TCR M6TO,II; il rrpou;e,rzypa R3M8 P€Hill1 napaMeTpa j ( to/)., 

o60CHOBblB86TC.fI Bll6Dp l1CCJ16,Izy6MblX yrJIOB. paCC6.fIHIDI fl T .n. 

YrJIOB06 pacrrpe,n;6JI6Hl16 IlOJJ.Hpl138IJ,HR, HCCJ18,Il;OB8HH08 HaMrr B 

HHT6pB8J18 yrJIDB 34°-117° CJJM il np!:I 8 3H8'I6HIDI.X yrJia BTOporo 

pacceSIHHSI, IDll1lOCTPHPY8TCH rpa@. Ha pRc. 2 n rrpe,n;cTaBJieHo 

B T86JI. 21. K H8CTO.fllll6MY Bp6M6Hll 3TH: H3M6peHIDI p (-ti) .RBJU!-

IOTC.fI 8,w1HCTB8HHW.IH·B o6JI8CTH 3H8PrHH OT ~ 220 MsB l1 Bhlll18. 

3H8HH8 3RCII6p!:IM6HT8Jll,HlllC B~~HH napaM8TPDB <_s) 11 tt no-

3BDJIID10 no B6Jll1'IHH6 l1X pa3HOCTR (cM. rpa@. Ha pRc. 4 ) npo

HSBecTH Oll;SHim T-H6tI6THOrD 'IJ16H8 t[(~f)('½,m)+(~m)(5;_f)] 
B MaTpHu;e ynpyroro pp-pacceHHIDJ.. CorJiacHo HanrnM pactieTru~BeJIH

tI.Ti!Ha Re ·t , ycpe,IUJ.eHHaSI no HsytieHHOM Ha.MR RHTe BaJiy yrJIDB 

30°-106° CJJM, paBH8 (-0,8±1,1)·10-2 C\p (3~106°) • 0TCIO,Il;8 

CJ16,lly6T, 'ITO 6CJ1.lil R cymecTBY6T 34Xf8RT Ha~ymeHIDI T-MHB8p!:Iag1-

HOCTH B pp-pacce.fIHRH C 3H8prn:ett 635 M3B, TO ero BI{Jl8,II; B MaT

puu;y pacceSIIDUI H6 np6BhllJl86T H6CROJI!,RHX rrpou;eHTDB. AHaJiorn:tIHll}I 

Sqiq:6¥.T B C6'I6HH.fIX paCC6HHIDI DR83llB~8TC.fI ~ 10-4. 
3TH H8illli pesyJII,T8TH ·HaXO,ll;fITCJI B corJiacrra C .n;BHHllMR, l!M6JO

ll(llMMCH nprr 3H6prl!flX 140, 180 M 220 Marl27/ rr BilOCJ16,Il;CTBHH 6llJIH 

x) P83HHU8 Me~,rzy 3TMMH napaM6TP8Mll HC'I6388T, 6CJIH C06Jll0~86TCR 

T-HHB8Pli8HTHOCT!, B pacceHHHR HYR~OHOB. 
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Il0,IJ.TB6 ~6HR OillITaMa PaitTa. IloH,IUJOMa .II ,n;p/28/ Ha 3Hepr.lI.II 

435 M3B •. ABTOP!l pa6oT✓28/ npoB6 p.lIJlH ~a O.n;H.OM yrne, ½, =30° 

COOTH01116H.II6 

[cR'+AycA'-R)]= t~V11c 
R ' , 

MeJK,ny napaMeTpaMH Tpofiaoro pacce.FIHIDI , R. , A n: fl 
TaRJKS ocaoBaaaoe aa npmumne T~HHBap.1IaHTHOCTH .FI~epfWX cM. 

B § 2.6 OilHCUB8IOTCH H3M6p6HHH yrnoBOH 38BHCHMOCTH 

do,,p /dQ .ztHH ynpyroro pp-pacceamrn B 0611acTH Kynoa-a,11epHoli 

HHTep(pepeHum1, BhlilOJIHeHHhle H8 H6Il01IHPH30B8HHOM nytzKe npoTOHOB 

c imeprmill ~ 630 Msi12/ 

HamH H3MepeHHH. npOB0,1lH1IHC!, H8 H2-1rnmeHH C IlOMOll(!,IO noporo

BOro T6Jl6CKOna H3 CUHHTHJI1IHUHOHHUX Ctl6TtlHKOB, perHCTPHPOBBBmliX 

11 p8CC6HHHhl6 11 npOTOHU (CM. pHC. 15). KoH6tlHhlH p63Y1ILT8T HCIJpaB-

1IHJICH C ytz6TOU .ztBYX nonpaBOK (CM. pHC. !6 H q>-JW 2.27:-2.29 

,1lHCC6pT8UHH). Ilpoue,11ypa ytzeTa STHX nonpaBOK.KOHTp01IHPOB8118C!, 

B ,11ono11HnTeJILHOM onuTe c TOHKHMH TBep,11ui.iH MHWeHHMH (cu. Ta6n. 

28). A6COJIIOTHhl6 B6JIHtlHHhl C6tl6HHH H8X0,11H1IHC!, ;llBOHKHM cnoco6ou: 

"npHBH3KOlt11 K yJKe H3B6CTHinl ,118HHW4 0 d.~p (30°ci.,M)/cL Q 

H C IlOMOll(!,IO H3B6CTHOlt .113 pa6oT EeTe-Kpouepa-AErHpeH H ,11p.l32I 

napaueTpH38UHH cetzenna ynpyroro pp-pacceHHHH (cu. ([>-ny (2.31) 

,11HccepT8UHH). 06a cnoco6a ,11a11H xopomo cornacyroll(Hllca uem,11y co-

6oll pe3y11LTaT,-KoTopult He Buxo,11H11 38 paMKH B03MOJKHhlX (I0+IS) 

npoueHTHhlX CHCT6M8THtl6CKHX omn6oK. 

YrnoBBH 3aB.11cn1.4ocTL d6;P / d. Q (cu. rpa(p. Ha 

p.11c. s ) OK838118C!, cyll(6CTB6HHO OTJIHtzH9il OT p63Y1ILT8TOB 60-

nee paHHHX H3M6p6Hllit STOH B6JllltlHHU np.11 6JIH3KHX aHeprHHX 

650-670 MaB/30/. 
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Pnc. 5. CpaBHBHHe pe3yJILT8TOB naurnx H3MepeHnli d.°i,p·/d.Q 
H cpaBH6HH6 C ,118HHUMH ,11pyr.11x 8BTOPOB, nonytzeHHhlMH np.11 

6JIH3KHX aHeprHHX, BenHtzHHhl cetzeHHH pa60Thl/34/ ycpe,11He

Hhl H8MH no .ztBYM COC6,11HHM yrnaM (Ha pHc,5- IlOK838H8 

q~CTL pe3yJI!>T8TOB/34I). 

,~~ .. ---fil· .. C!J!:.~J~~:21.::::.::: ?::;C'"'.L.i7l 
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IlapaMeTp o( =- Re AfP{0°) /Im~pp (o°J,, cornacHo ,1J,aHHblM 

Ramero aHamrna, nonox11TeneH, paBeH 0.51 :i:.O. If 11 , B 0Tm1q11e 

OT peaynnTaTOB Ilp8,ll,bl,ll,Y~l1X l1CC1!8,ll,OBaH11R/3o, 321,. ,ll,OCTaTOqHO 

xopomo cornacyeTCH C npe,ll,CK83aH11HMl1, OCHOBaHHblMl1 Ha ,ll,l1Cnepc11-

0HHblX COOTHOWeHl1HX ,ll,11H pp-pacceHHl1H Bnepe,ll,133{ Il03,ll,H8e·cT81111 

113B8CTHli peaynnTaTbl }.lpyroro OilblT8 no 11aMepem110 d6i,p. / d. Q 

B 0611aCTl1 yrnon (5-9)° CQM, Bblil011H8HHOro A.A.Bopo6n8BblM 11 ,ll,p. 

/ 34/. 3HaqeHHe o< =0 .29Jio .073 t HaR,ll,eHH08. 3Tl1Ml1 8BTOpaMl1 np11 

6onnweil aHepr1111 650 MaB~ cTaT11cT11qecK11 xopomo cornacyeTCH c 

peaynnTaTaMn H8IIll1X pa6oT/I2/ ~~CM.rPllp. /.10 PHC. 6 J . 

06b8M 3KCil8p11M8HTannHblX 11ccne,ll,OBaH11il npouecca ynpyroro 

Pv-paCC8HHl1H B o6nacTl1 a11epr11n 600-660M3B 11 TQqHQCTh OilblTHillC 

,ll,aHHblX B HaCTOH~ee BP8MH TaKOBbl, qTQ yxe uenecoo6pa3HO crpyn

n11poBaTn OilblTllbJe .11aHllbl8 B yaKOil o6naCTl1 8Hepr11il 630-640 M3B 

(111111 .11aJKe 605-595 MaB) 11 Il~OB8CTl1 HOBblil g).a. MOJKHO 0)1(11,ll,aTh, 

qTo peaynnTaT TaKoro aua1111aa 6y,ll,eT Tenepn B auaq11TennHOil uepe 

CB060.11e11 OT Heonpe,ll,eneHHOCTeil, CBH3aHHblX C 3HepreT11qecKHMl1 aa

Bl1Cl1MOCTHM11 11CKOMblX 11 aua1111a11pyeMblX B81111ql!H 11 T.,ll,. 

x) OTHOCHTennHhlil XO,ll, yrnoBOil 38Bl1C11MOCTl1- ceqeHHH, Hail,ll,8HHOro 

B pa6oTe/34/ np11 a11epr1111 650 MaB, xopowo coBna,ll,aeT c peaynn

TaTaM11 Haw11x 11aMepeu11il. 0,ll,HaKo a6con10THble Be1111q11nhl d(J,,p/dQ 

/ 34/ Cl1CTeMaT11qecK11 npeBblW8lOT ycTaHOB118HHbl8 HaMl1 auaqeHHH 

(np11 E :::-630 MaB). oTOT cp8KT no6y,ll,1111 H8C npoa11a1111a11poBaTh 

peaynnTaTbl/34/ ua .OCHOBe napaMeTp11aau1111 (2.31) (CM. ,ll,11CCep

T8Q11!0). 3TOT auan11al12/ IlOKaaan, qTQ a6C011IOTHhle Be1111q11Hhl 
ceqeH11il A.Bopo6neBa 11 ,lJ,p/34/ np11 uopMe -~ =I He cornacy10T
cH c napaMeTp11aau11en (2.31) 11 Been 11anecTaott B 0611acT11 aaep
nn 650-660 Man coBoKynHocnJO JJ.8HHhlX o ce 1rnmrnx ynpyroro 
pp-pacceaHnH tta 6011nm11e yrnu. Cornacuo HBmeuy a»a1111a~ npea-
notJTl1T811nHaH ne1111q111i8 IJO!)Mbl ~ ,ll,118 ,ll,BHHblX/34/ np11 a11ep-
r1111 650 M3B 011113K8 K B81111'll1He ~ 0.6. 
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B § 2.7 npHBO,llllTCR peaynhTaTu TaKmc yToqHeHHil ID.c. - pp

pacceRHHH, BUilOJIHSHHUX H8Ml'I npl'I aHeprHllX 635 H 605 MaB 112, 131. 

.AliaJIH3 npH 3HeprHH 635 MaB npoBO,lllilICll ,llllll e ma:r:.=4t6 
. 3 1 3F. 

H yqHTUB8J1 acf!<IJeKTU M630H006paaOB8Hlill Ha f?, - , J),_- ;_ 3 ;; 
3 0,,,1 , ,? 

H H - cocTORHHil pp-cHCTeuu. Buno ycTaHOBJleHo, qTo Bee 
4,S,6 

HCCJl6,llOB8HHU6 H8MH pemeHHH, H3B6CTHU6 HS npe,l!U,llyl!UDC pa60T12- 7, 
18 ,19/, nepeXO,llllT B ~,llHH H TOT ~e HB6op ID830BUX C,llBHrOB C HHa-

KHM aHaqeHHSM OTHOfilSHHH -x.2/"'1.2. =0.85-r.02X). STOT Ha6op, 

CHMBOJ1Hqec1rn H83B8HHUH ct>H-72, B cpe,llH6M CTBTKCTHqecKH xopomo 

0Ill'ICUB86T npoaH8JIH3HPOB8HHUH H8MH 3KCnepHM6HT8JlhHUH MaTepHaJI. 

KpoMe 3TOro, ct>H-72, ,ll86T npaBHJlbHUS npe,llCK838Hl'lll ,llllfl HSKOTOPUX 

napaMeTpOB pp-pacceRHlrn, 1'13MepeHHUX npH 6mrnKl'IX 3Hepr.HHX, HO 

HS HCilOJ1h30B8HHUX HBMH npH 8H8JIHae, HanpHMep, ,llJIH 

<t.(~<I; E=667 M3B)/2I/ H T.,ll. npyrol BBEHOH oco6eHHOCThlO 

~H-72 llBlIHSTCll TOT ID8KT, ~OOH CilOC066H BMSCTS C W•C~ B COCTO

llHl'IHX C T=O CT8Tl'ICTHqecKl'I Y.llOBJ16TBOpHT6llhHO BOCilPOl'l3B6CTl'I 

{ 'X.t. =198 H IlPH r =191) BCIO 1'13BSCTHYIO COBOKYilHOCTh ,ll8HHUX 0 

pp- H np -pacceHHHHX B o6naCTH 3HeprHH 600-630 MaB/35/. 

B § 2.7 ,llHCC6pT8UHH ,ll86TCH T8KE6 0Ill'IC8HH6 peaynhTBTOB W•B• 

pp-pacceHHHH npl'I 3HeprHH 600 MaB/I3/,-BUilOJIH6HHOro H8 OCl!OBS 

HBIIIHX HaMepeHHH napaMeTpa R ( 1") , KO~WHUH6HTOB CKp ( 90°} 

H Cnn (90°} npH aToil a11eprHH/I3/ H pH,lla ABHHUX ,llpyrHx BBTO

poB. 8TOT 8H8J1H3 T8K~e ,ll86T 6,llHHCTBSIIHOS pellISHHe, 6CJ11'1 npe,llnO

JIO~HTh IlJIBBHYIO 38Bl'ICl'IMOCTh w.c. OT aHeprHH H yqeCTh O,llHOSHaq

HOCTh 8H8J11'138 np~ 635 MaB. 

x) E,lll'IHCTBSHHOCTh HBlllero 81!8J1H38 l'ICCJ16,llOB8Jl8Ch ,llllll cnyqaH, 

KOr,lla He~npyrHe nepexo,llu npoHCXO.llHT Ha 
3P- , 1J)- H 

3F 
- COCTOHHHH. 
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TBKHU o6paaciu, npu aHeprHax Bume nopore ueaoHoo6paaoBe

HHH B pp-poy,llBp8Hl'IH ID•C· O,llH03HSqHO HBXO,llHTCH npH 3HeprHllX 

3IO, 435 Mai16/ H 600, 635 MaB/~2 • 13 ,Jq/ • SHepreTHqecxaa 

38BHCHUOCTh 3THX q,.c. ,llJlll OCHOBHllX COCTOHHHH pp-CHCTSMU HJllIID

C_TpHpyeTCH rpaq,. HB :pHC. r H con·ocTaBJ1ll6TCll_, C TeopeTHqecKH-
~ 

UH pacqeTBM lliailpXOJlhUS, BpalllT8, rneilaepa, AxrHpell H MHOrHx· 

'AP•, OCHOBSHHUUH HS rHnOT636 O,llH06030HHOro o6ueHal371~ 0TMeqe-

6TCll, qTo pp-pacceRHHe B paloHe {400-700) MaB MOEST 6UTh KSqe

CTBSHHO OilHCBHO HS OCHOBe ~TOI rHilOTSSH, ecllli yqeCTh O~M8H 

T81U! xe 6030H8MH, KOTO~ue npHHHUSIOTCH BO BHHM8HH8 B ,llOnoporOBOH 

o6nacTH sHepriil. 

rnaBa m. HccneAOBBHHe npogeccoB Heynpyroro BaaHMOAel

~T~H~ npOTOHOB'C npoTOH8UH/I5/ 

~eHoMeHonorHqecKSll KBpTHHS npouecca ynpyroro pacceaHHH 

npoTOHOB ripoTOHSMH, o6pHcpB8HH8ll HSMH B § I.3, I.4 H 2.7, ,llO

llOJIHll8TCll B·rnaBe.m OilHC8H~8M H8KOTopux BSJKlWX qepT npo~eCCOB 
. . 

M830H006paaoBBHHll B pp-coy,llapeHHllX C SHeprHeil 600-650 MaB. Ha 

pa6oT P.M.PHH,llHHB, CuopO,llHHCKoro H.A./38/, ].M.CopoKo/39/ H 

AP• H3B8CTHo, qTo o6a 3TH npo~ec~a - ynpyroe pacceRHHe H ueao~ 

H006p830B8HH6 - T8CHO CBll38HU M8ll.1tY co6ol. 0,llHH.H3 npHMepoB 

STOI CBH3H (cu. §-I.4 ,llHCC8pT8~HH) yxe 6un HCilOllh30B8H H8MH 

,llJlll nonyqeHHll HHqJOpU8l{HH O 111:1HlWX qaCTHX ID880Bl,IX C,llBHrOB B 

ynpyrou . pp-pacceHHHH/7 I. AHanorriqHIDI o6paaou ~- oruicuBae~e B 

rn. ill SKCil8pHM8HT8JlhHU6 peaynLTBTU no HayqeHHIO npouecca 
+ 

pp ➔ Ji" n f HB H8IlOJIHp.H30B8HHOM nytute npOTOHOB npa auep-

rHH 650 MaB (cu. rpaqi •. Ha ·ps:c. 8 ) uoryT 6un ucnonhao

B8HH B nocne~YD~HX aaauaax yripyroro pp- H np-pacceHHHtt HJlll 

~JIH BOCCT8HOBH8HHll_ID8HOM8HOlIOrBqecKHX 811.Il'1.HTY.ll, OilHCUB8Dll!HX 
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PHc. 8. PeaynbTBTU Hamero H3MepeHHfl cneKTpOB IlHOHOB B peaKUHH 

pp ➔fl+IJ,P npH atteprmi 650 MaB. CnnomHoit nHHHeit 

IlOK838Hu'peaynnT8TU pacqeTa no MOA6nll OAHOilllOHHOro 

o6MeHa Cenn~pn/4o/. 
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ueaoHoo6paaoBaHHe B NN -coyP.apeHHHX B pattoue aueprnn , 
~ 650 Mall. 

OCHOBHOil BHBOP., BHT6R8JOUlHi HS peayJibT8TOB HBmHX HCCJI6P.O

B8HHil rJI. m, CB0'/1.HTCH K TOMY, qTO M6X8HH3M OP.HOllHOHHOro 06Me

uaf40/ CTBTHCTHqeCKH IlJIOXO OllHCHB86T OilHTHHe P.BHHHe o npo~ecce 
~ pp-li" n f ' nonyqeHHH6 HBMH B o6JI8CTH CiOJibWHX nepeP.aq 

_ HKilYJ!bCB 11 2 /IS/. 

TIO-BHP.HMOMy, aTOT peayJIU8T 3KCnepHK6HT8JlbHO IlOP.TB6p:z.rt86T 

Ty TQqKy apeHHfl, corJIBCHO KOTOpon M8X8HH3M OP.HOilHOHHOro o6ueHa 

(CM. P.HarpBMMH HB pHC. 24) B 06JIBCTH aHeprHl,1 ~ 650 MaB P.OMHHH

pyeT JIHWb npH COYP.BP6HHHX C P.OCTBTQqHo CiOJibWHMH IlPHU6JibHHMH 

napaueTpauH. MHTepeCHO B STOil CBH3H,-qTQ HS P.8HHHX no ~.a. ', 

ynpyroro pp- H n p -pacceHHllil B STOl.1 oCiJI8CTH SHeprHtt CJl6,llY6T 1 

qTo BKJl8P. i'.1H8rpaMM C OP.HHM IlHOHOM T8Kme P.OMHHHpyeT npH 60JILmHX 

op6HT8JILHHX MOM6HT8X 

IY. 3BKJIJOqeHHe/4I/ 

B P.HCC6pT8UHH'0IlHC8H PHP. B8lltHHX peayJILT8TOB, nonyqeHHHX 

BBTOPOM B OilHT8X H8 CHHXpO~HKJIOTPOH6 Jlllll OIDii IlpH npOBepKe 

H6KOTOpHX WYHP.8M6HT8JILHHX npHHI{HnOB CHWl8TPHH H,lt6pHHX CHJI 1 'AHC

nepCHOHHHX COOTHOW6HHil B pp-p8CC8HHHH BnepeP., 8 T8KE8 npH HC

CJl6P.OB8HHH M6X8HH3M8 M630H006paaoBBHHfi B pp-coy.z1apeHHfiX B o6-

Jl8CTH aHeprHil 600-650 MaB. Kpoue 8Toro, H3MepeHHH pli,ll8 CllHHO

BHX napaueTpOB B onuTax no_"'JI.BOttHOMY" H "TPOilHOMy" pacceHHHHM 

npOTO!fOB, BHilOJIH6HHH6 8BTOPOM C BHCOKOil CT8Il8Hbll TOqHOCTH, no-

3BOJIHJIH OP.H03H8qHl.,JM o6p830M pemHTL npoCiJieuy BOCCT8HOBJI6HHH 

M8TpHUH ynpyroro pp-pacceHHHH npH 3HeprHH 600 H 635 MaB M6TO,i'.10M 

W830BOrO 8H8JIH38. 
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IlepBue COilOCT8BJI6HHH peaym,T8TOB T8KOro BOCCT8HOBJI8HHH 

nOK8~HB81lT, qro HM61)~8HCH B H8CTOH~ee Bp8MH 3KCnepHM6HT8JILH8H 

HHqJOPM8UHH O pacceHHHH HYKJIOHOB 38 noporOM M630H006paaoB8HHH 

06'.&HCHH8TCH TeOpHeil Boero JIHWL KaqecTB8HHHM oCipaaou. 0P.H8KO 

P.BHl.!HB onuTa, B CBOJO Oll6P8P.L, e~e 6eP.HH .H nporpaMMB CiYP.Y~HX 

3KCnepHM6HTOB, no Hameuy MH8HHll, P.OJIEHB npe,llYCMOTP8TL BHilOJIHe

HHe P.6T8JILHUX HCCJI6P.OB8HHil npH CiOJILWeM qHCJie H B 6onee mHpo

KOM P.H8Il830He SHeprHtt. 

HeaaBHCHMO OT ynpyroro NN -pacceHHHH aHaJioruqHaH H BecL

Ma 6oraT8H HHWOPMBUHH MOE8T 6HTL noqepnHyTa HS OilHTOB no TOp

)(03HOMY H3JIYll6HHll O -K~8HTOB B nporieccax THna NN-NN r 
/42/. 

B npHM6H6HHH K npo~eccau ynpyroro pp- H np -COYABP6HHtt 

Ham BUBOP. oauaqaeT, llTO 3HepreTHll6CKHil XOP. ~.c., B ll8CTHOCTH, 

pp-CHCT8MH CJl8,llY6T HayqHTL P.6T8JILH66 H B 6onee mHpOKOil oCiJI8CTH 

SHeprzn, qey 3TO BUilOJIH6HO P.O CHX nopx). 3TH HCCJI6P.OB8HHH' CiHJIH 

Ciu BBEHHMH He TOJILKO i'.1JIH noHHMBUHH AHHBMHKH NN -iiaaHMOAeilcT

BHl,1, HOH P.JIH npoHCH8HHH BOnpoca O c~eCTBOBBHHH 6apHOH-

6apHOHHUX pe30H8HCHHX CHCT6M 1 nOP.HHTOrO Bll6pBH6 ~.naffCOHOM H 

P.p/43, 41/. 

C 3TOil H 'APYrHX T0ll6K apeHHH CiUJIO 6u llp63Bl.,Jqal,1tto B8EHH~ 

HBllBT:& 6oJiee HHTeHcHBHHe xccneP.OBBHHH npo~eccoB NN--..NNJl • 

3KcnepHM8HT8JILH8H M8TOP.HKa, 8P.3KB8TH8H onHT8M C HeCKOJILKH)(H 

qacTHUBMH B KOHeqHoK COCTOHHHH peBKUHH, xopomo paapa6oT8H8 H 

H3B8CTH8.-IloaTOMY nOCT8HOBK8 COOTB6TCTBY~lllHX OilHTOB H8 yxe cy

~eCTBYlllllHX ycKopHT6JIBX CT8poro H HOBoro nOKOJI6HHH, BHAHMO, He 

P.OJIXHB BCTpeTHT:& npHH~nHBJILHHX 38TPYP.H6HHil aKcnepHM8HT8JII,HOro 

X8p8KTepa. 

x) BepXHHH rp8HKU8 STOtt 06JI8CTH, no-BHAHKOMY, KOE8T H8Z8TL B 
paioHe I-3 I'a:a. 
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B li-B O .Zl Ii : . 

I. BunoJIHeH KOMilJieKC SKCilepHMeHTOB no HSyqeHHD npoueccOB 

ynpyroro H Heynpyroro coy,1J,ape1mi1 npoTOHOB npOTOH8MH Ha noJillpH

soBaHHOM H HenoJlllpH80BBHHOM nyqKaX C SHeprHei (605-650) MsB. 

3TH HCCJie,zJ,OBBHHll BKJIIDqBIDT: 

I. J.1suepeHHe C BUCOKOll TOqHOCTLID yrJIOBUX 88BHCliMOCTei1 na

paloleTpOB (y(i?') H tt. ('9-) npH 635 MsB; 

2 •. Onpe,ll,eJieHHe yrJIOBUX 88BHCHMOCTei1 KOscpqi~H6HTO~ J} nn 

H X AA~ Toll ·lite sH~prHH; 
1111 • 
.. 3. J.1swepelille yr~OBOll 88BHCHMOCTH ,ll,H!MJepeHUHBJILHOr~ ceqe-

HHll pp-pacce!lHHll B 06JIBCTH KyJIOH-ll,lJ,epHOll HHTep~epeHqHH npH 

:a 630 MsB; 
npH sHeprim 4. J.1suepeHHe napaMeTpa BoJIL~eHmTeiiaa R (it/ 

605 MsB; 

5. J.1ccJie,ll,OBB~He cneK~POB nHOHOB B .peBKUHH pp ➔ Ji"+np 
H npH sHeprHH 650 MsB, BUnOJIHeHHOe nocpe,ll,CTBOM perRCTPBUHH 

COBnB,lJ,6HHH nHOHB co BTOpHqHuM npoTOHOM; . 

. n. UHKJI HSlolepeHHll, OTMeqeHHUX BUme, H HeKOTOpue ,zJ,pyrHe 

pesy~LTBTU BBTOpa 008,lJ,BJIH TY OCHOBY, 6Jiaro,11apH KOTopoll BnepBU6 

npH sHepr11ax 635.H 605 M~B y,zJ,aJiocL O,lJ,HOSHBqffUM o6pasoM pemHTL 

npo6neMy BOCCT8HOBJieHHH M&TPHUU ynpyroro PP~P~CC6HHHll M6TO,ll,OM 

~880BOrO 8H8JIH88. 

Ill. 3H8Ime napaMeTpOB tJ} H fr . n;s-BOJIHJIO IlO,lJ,TBElp,ll,HTL 
. . 

BnepBue npH SHeprHllX BUme nopora p0~,ll,6HHH nHOHOB B pp-coy,zJ,ape-

HHHX npHHUHn T-RHBBPHBHTHOCTH 'aiepHUX CHJI. IlpH STOM 6UJI0 Hall-
• , ,< 

,zJ,eHo, qTQ oTHomeHHe T-HeHHBBpHBHTHOll aunJIHTy.ztu B waTpHue ynpy-

roro pp-pacceHHHH K noJIHOll awnJIHTY,lJ,6, ycpe,11He1rnoi1 B HHT6pB8Jl6 

26 

0 ~ 2 
yrJIOB 30 - 106 CU,M npu SHepr1m 635 MsB, paBHO -(o.str.I)IO- • 

IY. 06pa6oTK8 HBWHX SKCnepHMeHTBJILHUX ,lJ,8HHUX no ,lJ,HqxllepeH

UHBJILHUM ceqeHHHM ynpyroro pp-pacceHHliH noSBOJIHJia ycTBHOBHTL, 

qTQ! 

I. KyJIOH-H,lJ,6pH8H HHTep~epeHUHll npH ~ 630 MsB HMeeT ,lJ,e

CTpyKTHBHUll, a He KOHCTPYKTHBHUll (KBK hpe,zJ,noJiaraJIOCL paHee 

,zJ,pyrHMH BBTOPBMH) xapaKTep. 

2. BeJIHqRHa OTHOmeHHH Re Af/Jo") /Im llrP (o°) npn 

SH8prHH 630 MSB p8BH8 0.5ItcJ.II H HBXO,ll,HTCH B COrJIBCHH C ,lJ,HC

nepCHOHHUMH COOTHOmeHHHMH ,lJ,JlH pp-pacceHHHH Bnepe,zJ,; 

Y. ConocTBBJieHHe sKcnepHMeHTBJILHUX ~- c. ,ll,JIH 
1 S0- , 

3 
{; 1 2-, I 

H 1)i - COCTOllHHll pp-CHCTeMU C pesyJILTBTBMH pacqeTOB, OCHO-

BBHHUMH H8 npe,ll,CTBBJieHHHX O,lJ,H06qsoHHOrO o6MeHa, noK888JIO, qTO 

3TB rHnOT888 JIHWL KaqeCTBeHHO OilHCUB88T onUTHUe.,lJ,BHHUe 88 nopo

roM ueSOH006pasoBBHHH. 

YI. ConoCTBBJieHHe SKCnepHMeHTBJILHUX pesymTBTOB C npe,zJ,CKB-
. + 

88HHHMH MO.iteJIH O,lJ,HOnHOHHOro 06M8H8 ,ll,Jlll npouecca pp-Ji nf 
noKB38JIO, qTo STOT M6XBHH8M He H8X0,1!HTCH B ,lJ,OCTBTOqHo xopomeM 

corJIBCHH c OilUTOM npH SHeprHHX (600-650) MsB. 

Yn • .ZlBJILHei111me HCCJI6,ll,OBBHHH npouecca ynpyroro pp-pacceaHHH 

CJie,zJ,yeT npOBO,lJ,HTL 6oJiee iteTBJILHO H B 6oJiee mHpOKOH 06JIBCTH 

SHeprHll, qeM STO BUnOJIHeHO ,ll,O CHX,.nop. PesyJILTBTU no,zJ,OCiHUX HC

CJie,lJ,OBBHHtt noMoryT C,lJ,eJIBTL 6oJiee H8,lJ,8l!tHU6 conoCTBBJI6HHH TeOpHH 

c onuTow, npHHecyT HOBYD HHqx>pMBUHD o ,zJ,HHBMHKe NN -BsaHMo,zJ,ell

cTBHll H nouoryT paspemeHHD BOnpoca O 6apHOH-6apHOHHUX pesOH8H

cax. 
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