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OElllAH XAPAIITEPWJTill<A PAEOTH 

AxTyam,aoCTD Rsyqerum P911.f!THllllCTCIUlX 8)ij)OROB C S.n;paMR COCTOHT :B 
TOM, qro B HBX OdR8PYlml!88TCJ'I pi:!,ll; s:enem, ae npOSB.7l.flmtRJCCJ'I B /tR8lm8 
RHSRWC saeprml:. K Bl!M OTHOOHTCJ'I odpasOB8HH8 dHCTpmc 8)ij)OHOB B RHH8M8-
TR118CRHX od.nacTSX, sanpe~eHHwc·~ CBOdO,IUllllC am,oa-HyRnOHHHX coy.nape
HRA (eyMyJIST.lll!Hmi s@eRT), BOSMO!tHOCTD RO.n.neRT.lll!HOrD :eosdyE.n;erurn 
J'l,t1;8pHOi\ M8T6PHH (SB.n6RH8 llOJIHOrO p08B8.U8 J'l)ij)8 MmneHH~ y,napltH8 BO.nHH), . 
MacmTadao-aa:eapa8HTRH8 CBOttCTB8 O,ll;BoqacTHqHHX pacnpe,ne.nead H T • .n;. 
3RcnepRM8HT8}ll,RH8 H T80p&Tml6CRH8 HCC.U8,It0B8HWJ B STOM aanpaB.n8HHH 
npn:eeAR R B08HllRHOB8HllD H pas:ewrm HOBOtt od.nacTH B ~HSRR8 BROORIDC 
saeprd - pe.nsTRBHCTORDA s.n;epaol\ q\l'ISRRK. n,m orrn:caHns ·aa6Jil),naeMHX 
ocodeaaocTett era.no aeodxo.n;irMHM 'pacOMaTpRBaTD s.n;pa He RaR MHoroayR.noa
aue, a. R8R RB8plt-rJlllOHHH8 OHCT6MH, T.e. BOSRHRna BOSMO!tHOCTD 8,ll;l!HOro 
onacarura am,oa-am,oaam n am,oH-smpaux: :esam.10.n;elcTBd aa ocao:ee 
RB8pR-ll8P'fOHHHX npe,m}T8B.U8Hml: 0 CTPYRTYP8 8.U8M8HT8PHHX od~8RTOB (RaR 
am,oao:e, TBR a s.n;ep)~ MsyqeHHe a.n;poa~s.n;epawc :esam.10.n;elcr:eatt B RyMy.ns
THBHOl 06.naOTH H, B 0C068HHOCTH, Roppeiunm:oaawc SB.nerum B MHOE8CTB8H
HOM pog.n;eHKH qacTHU B STIDC :esam.10.n;encT~llSX - STO np9lK,Il;e BCero llCCJl8,ll;O
B8HH8 po.na RB8PROBHX H r.nDOHHHX CTeneaett CB060;IU,1 B 8TOMHWC sm,ax H, 
c.ne.n;OB8T6}ll,H0, HOBH6 BOSMO!tHOCTH WU! DOHHM8HIDJ nponecco:e MHOE8CTB6H
HOl\ reHeparm:a 8.JJJlOHOB B BHCOROSH8prnqHwc 8,ll;pOH-s,nepawc B88HMO,t1;8fiCT-

r 
BHSX. 

Uem, padOTH - aiyqaTD xoppe.nsrm:oHaHe o:essH MB~AY nponeccaMa MHO
E6CTBeHHoro po~eans qacTHU B a.n;poa-s,nepHwc :esaHMo.n;eficTBHRX H nponec
coM RYMY11.f!THBHOro pOE,ll;8HWJ 8,ll;pOHOB B STllX CTO.URHOB6HMX; 

- npoaaa.nasapOB8TD HHR.UKl8HBHH6 Cll6RTPH RYMY11.f!THBHHX qacTHU B 38-
BHCHMOCTH OT rue RYMY.USTHBHOro qHc.na H RB8,ll;p8T8 nonepeqaoro HMny.nbca, 
B TOM ~acne H WU! codaTrul:, conpo:eo~,na!OOll{XCJ'I acnycR8HH8M H6CR0.UDRHX 

' RYMYMTHBHHX am,oao:e; 
,_ no.ny•rnn CB8,ll;6HWJ O ROPP811.f!In']:OHHHX CBJ'ISJ'IX B C06HTHJ'IX, co

npoBOE,n8mtm{CJ'I HCDYCR8HH8M RYMYMTRBHHX dapHOHOB H M630HOB; 
- acc.ne.n;o:eaTD SB~eHHe nQ.naoro·pas:ea.na sm,a MnmeHH Ha npmdepe 

.nernoro ·sm,a yrnepo.na H YCT8HOBHTD ero BOSMOJ!UlYD CMSD C RYMY11.f!THB
HHM sctcteRTOM; 

- BH.n;6AHTD R asyqRTD xapaRT8PHCTHRR H CTPYRTYPY .nH.IU!PYDI!tHX qac
TRU B IlHOH-HYR.UOHHHX R llHOH-J'l~8pHWC CTO.nRHOB8HWJX H BWJCHRTD B.nllSHH8 
Ha 3®8RT .na.n;apo:eaHHS B38HMO'A8fiCTBHli RyMy.USTHBHOro Tana. 

HOBH3H8 padOTH 38R'111'388TOH B TOM, qTo 6.n;HROtt M6TO.n;lm0li ripoaaa.na-
8Rp0B8HH p - H JI- - yr.nepO,ll;Bll8 B88HMO,t1;6liCTBM RYMYMTRBHOI'O TR

na ( P !' = IO ToB/c R P11 - = 40 ToB/c), pasmruuarurnca no saaqeHHJ'IM 

·• 001ienu1ie1:Hufi m:t'mi1'i I 
lllitPHli:.: CCC...'!e,lH'mUmiJ 
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l!IRB8W!8HTRHX, y;neJU,HHX aaeprmt (e.) B ~ 30 paa. IlpH1leM ,n8HRll8 no 
J\-1.::C-cTOJIRHOB6HmlM OTHOCSITCSI R H8PICCJ18'AOB8RHOMy 3H8tJ6HPIJO £ ~ 290. 
Bn8p131:,!8:. 

- PI3ytJ8Rll CBOitCTB8 a;o;poa-yrnepo,n;aHX B38HMO;n8ftCTBd, conpoBOl!t,Il,8D
lllWCCSI PICnyCR8HPI8M RYMYJUlTHBHHX JI' -M6SOROB. B 3R8tJPIT6.Jll>HOtt CTenami: 
3TO OTHOCHTCSI I!! R pe3yJU,'1'8TaM 8H8JlllI38 CBOitCTB CTOJIRHOB8HHit C 1!1CnycR8-
RH8M RYMYJUlTHBHHX npoTOROB; 

- paccMOTpeRll I<OppeJISJI:(lrn: CBOfiCTB a;o;pon-yrnepo,n;awc B38PIMO;nettcTmrlt 
C B8JIP!tJPIH8MH, xapaRT6PHSYIOOIHMH CTenem, RyMYJISITHBHOCTH 0061:,!THSI R8R no 

J{ -M830H8M, '1'8R I!! no npOTOHaM. IlPH STOM o6aapyllt6HO, tJTO rpamma no 
. nepeM8HHOtt J 0 (RYMYJUlTHBH08 tJHCJIO PICCJI6,D;y6MHX 8;o;p0HOB), r;ne H8tJl!IH8-

IOT npOS!BJI.RTbCSI oco6eaaocTPI RYMYJUlTHBHOro p0llt,11;6HHSI a;o;pOHOB,J18lKPIT H8 
npl!I ~. ::. :f. (CT8H,n8PTH06 onpe;n8JI8HH8 RYMYJISITHBHOrO siMeI<Ta). a npH 

,f?,0
:::: 0,6 B CJIY'l:!88 HCDyCR8HHSI 'J{ -M8SOHOB PI npH j 0 ~ 1,2 -, ,It1lSI l!IC

nyCR8HHSI npoTOHOB. YCT8HOBJ18HH8 rp8IDII\H ,It1lSI RYMYJISITHBHWC npoueccOB 
;n8J10 BOSMOlltHOCTb onpe;neJ!llITD HX 06t!6HHSI, nonytJHTb ;n8HHl:,l6 0 xapaRT8pH
CTHR8X npouecca MHOE8CTB6HHOtt reaepaUPIH a;o;poHOB B C06HTHSIX RYMYJUl'l'HB
aoro TP!Il8, YCT8HOBHTD ROppeMUHOHHH8 CBSl8H M81t,D;y B88HMO;nettcTBHSIMH, 
conpOBOE,If,8l!lIIHMPICSI l!ICnycR8Hl!l6M RYMYMTl!IBRllX ayRJIOHOB H J\ -M8SOHOB; 

- l!ICCJI8;nOB8Hl:,l HHB8p1!18HTHl:,l8 PIHR11103HBHl:,l8 cetjeHl!ISI o6p8SOB8Hml RYMY
MTl!IBHHX a;o;pOHOB B WHRUHl!I nepeM8HHOtt, f-0 

,',. H RB8;o;p8T8 .nonepe-qaoro l:IM

nyJU,ca, B TOM tJHCJ18 l!I ,It1lSI 0061:,!TRft C'p0llt,11;8Hl!l8M H60RO.Jll>Rl!IX RYMYJISITRBHHX 
a;o;pOHOB. IIocne,n;aee D08B0.1IHJIO DOJIYt!RTD CB8'A8HPISI O DOB8;n8RHH HHRJimHB
HHX 08tJ8am1 06pa30B8H.IUJ RYMYJISITHBHBX CTpyit; 

- l!ICCJ18'AOB8HO SIBJI8Hl!l8 DOJIHOro pa8B8JI8 Sl;o;p8 Ml!IW8HH aa npHMepe , 
nernoro .a;o;pa yrnepo,u,a H sRcnepPIMeHTSJibHO o6aapygeaa ero cMsb c RyMY
JISITHBHllM sififeRTOM. B 'tJ8CTHOCTH, STD OTHOCHTCSI R o6aapyE8HHOit CTPYRTY
pe B yrJIDBBX pacnpe;neJI8HHSIX npOTOHOB HS 0061:,!Td C noJIHllM pa8B8JIOM Sl'A
pa MmneHH, ROTOpaSI CJIYlltPIT npSIMl:IM YR838HPI8M aa Bp8MOlltH08 B03Hl!IRHDB8HH6 
1!1 pasBHTli!:8 B Sl;o;p8 y,u,apaHX BOJIH; 

- nonyt1eaa ,nEIHHl:,!8 o CBoftcTBax Jil'I,ll;l!lpyJOlllWC a;o;poaoB B 006HTHS1X Ry
MYJISITHBHoro THI18, ROTOpl:,!8 OR888Jil'!Cb ae S8BPICS!IlU{Ml!I OT CT8D8HH RYMYJISI
Tl!IBHOCTl!I C06HTHSI R8R no npOTO_HaM, T8R H .:Ji -M880H8M. 

Hayt1aa11 R npaRTl!ltJ8CR8SI ueaaocn pa60TH 88l<JIIOtJ88TCSI B TOM, t!TO aa · 
60JU,WOM CT8Tl!ICTH'l:!8CROM M8T8pH8JI8 (- 20 T. C06fmill, aait~6HHHX H o6pa-
60T8HHHX aa CHHM.Rax C 2-M8TpDBOft nponaaoBOft KaMepu) B YCJIOBl!ISIX "4li -
reOM8TPl!IR" R npl!I ]U)CT8T0t!HO 131:,!CORl!IX TOtJHOCTSIX 1!13M8perum .l!IMIIYJU,COB I!! 

yrJIOB B08X BTOpH1lHWC 38pSIS8HHHX t!8CTl!IU BH,nEIJI8Hl:,l l!I 1!13YtJ8HH a;o;poa-a,nep
HH8 B38HMO,n8i1CTBHSI RYMYJIRTl!IBHOro una, YCT8HOBJ18HH ROPP8JISIUHOHHH8 
CBBSl!I M81t,tzy OC068HHOCT.!UlR MHOE8CTB8HHOft reaepaD;l!l!I a;o;pOHOB l!I CT8D8HI,IO 
RYMYMTHBHOCTH co6HTHH RSR no npoToaaM, T8R l!I :ir -MesoaaM. Ilpe.u,noMe-
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aa l!I paspa60T8H8 M8TO,ll;l!IR8 T8ROro 8H8JlllI38. Ilpl!I 8TOM DOJIYtJ8H pSl;n HOBWC 
pesyJIDT8TOB, ROTOpHe MOryT 611Tb 1!1Cll0JID80B8HH 1!1 HCDOJID8ymc11 npP! nna
RHPOB8Hl!ll! SRCil8PRM8HTOB R8R B mUHi, T8R H B ;o;pyrruc l!IHCTRTYTax:• 3TR 
;naHHue 'A8IOT 06111HpHHil: qiaKTH118CK!m MaTepll8JI WU! pa8BUTW! 
T80p8TH118CKBX IlO,IOCO'AOB K -rpaKTOBK8 M8Xa.ID18!.1a ,MepmDC pe~Iii npll 
peJISITl!IBl!IOTCRl!IX aaeprHRX R8R ,It1lSI "06J:lqHHX" aeynpyrruc a;o;poa-R~epHHX 
B88l!IMO,n8ttCTBl!ltt, T8R l!I B881!1MO;n8ttCTBD, conpOBOll,nEl~Cff l!ICilYCR8HH8M 
RYMYJISITHBHHX a;o;poaoB. 

Ily6Jil!IR8IIKH. B ,ll;l!ICC8P'f8IJ;l!JO BOIIIJil!I 25 pa6oT, ony6Jil!IROB8HHWC B T8tJ8-
HH8 1971-1983 rr. B eypaaxe "H;nepaM q:HSHRa", "EonrapcmoM g}llaH11ecKoM 
ieypaaxe", a TBREe B BH;na npenpl!IHTOB I!! coo6meaztt OllHM I!! ll~B3 (r. Cep
nyxoB). CnRCOR pa60T DpP!BO;ltRTCff B ROHU8 8BTOpeifapaTa. 

Anp66amm. 0CHOBHH8 pesyJIH8TH p860T, BOW8,Iijlll!IX B OCHOBY ,nHCC8p
T8UHl!I, ]U)RJI8.Jl;llll8Jil!!Cb aa·ceccl!!Slx AH-CCCP, y11eaoM coBeTa Olli!ll, cneUHa
Jil!ISl!lpOBaHHHX C8Ml!IH8pax H Cl!IMnoseyMax, Meg,eyaapo,naHX COBemaHRHx CTpaa
YtJ8CTHl!IU OllHll no o6pa60TR8 CHPIMROB O 2--MeTpOBOtt nponaHOBOtt R8M6pH 
Ollilll, ceMHHapax JlB3 OllHll, Ja6oparopHR.a;o;poaaHX BSBl!IMO~ettcTBl!ltt HWAH~ 
MIY. 

06~8M pa6oTµ. )lHccepT8UHH COCTOl!IT 1!18 BB8'A8HPISI, IIJlTl!I rJiaB H sa
RJllltJ8HRSI, co~epUT 214 CTp8Hl!IU M8WHHOnHCROrO T8RCT8, 61 PHCYHOR, 
28 T86JlllIU I!! 61!16,morpa~HD 1!13 242 R81!1M8HOB8Hd. 

ABTOp sammqaeT: 

I. PesyJIDT8TH npo;nexaaaott pa60Tl:,l no npoBe;neRHJO o6nytieHRH 2-MeTpo
. BOtt nponaHOBOtt R8M8PH JlB3 Ollilll nytJROM Jj--M830HOB C HMnyJIDCOM 

40 ThB/c I!! nytJROM npOTOHOB C HMnyncoM IO rsB/c, no H3M8p0Hl!ID MarHHT
aoro nOJISI R8M8pH, no nony11eHRD H o6pa60TR8 '-' 20 T. C0611Tllil. 

2. PesyJIDT8TH 8H8JlllI38 a;o;poa-yrnepo,naax: B88m.lO;nettcTB!ltt, COllpDBOE
;11;81JllHXCSI RcnyCR8HH8M B 88,nHDJO noxyc~epy JI860p8TOPHOtt Cl!ICT8MH ROOp,ll;H
H8T ~pDTOHOB I!! Ji --M880HOB • 

3. MeTO;n Z pesyJIDT8TH 8H8JlllI38 ROppeJISIUHOHHHX CBSl38tt CBOttCTB 
a;npoa-yrnepo,naux: B38HMO,n8ttCTBl!ltt C B8.71.1!111RH8MH, xapaRT8PH3YDIIPIMl!I CT8-
nem, RY~YJISITHBHOCTR C06HTRff no npoTOH8M R Jf --M830H8M. 

4. Pesy JIDT8TH HCCJI8;nOB8_Hl!ISI HHB8p1!18HTHWC l!IHRJIIOSHBRWC C8tJ8RHft o6pa
SOB8HHH RYMYMTHBHHX :r\---M8SOHOB B 38BRCl!IMOCTl!I OT RYMYJISITl!IBHOrO t!l!ICJI8 
J,

0 

l!I RB8;o;p8T8 nonepetJHOro l!IMnyJIDC8 p .t· , l!IHRJIJOSl!IBHllX C8t!8HD 06-
p830B8Hl!ISI RYMYJISITl!IBHWC npoTOHOB B ifY_HRIUm j>° H R~8;o;p8T8 HMnyJil,C8 . 

p 4 , B TOM 'llICJI8 - WU! C06HTIDi C pa3Hl:IM t!l!ICJIOM RyMyMTl!IBHllX a;o;po
HOB. 

5. MeTo;n BH;n8Jl8HHSI I!! pesy.m.T8TH HCCJ18'AOB8HHSI 'J\ - 12c-B88l!IMO,n81iCT
Bl!lft npl!I 40 raB/c c noJIHHM pa9B8JIOM Sl;o;pa yrnepo,na 1!1 SRCnepl!!MeHT8JIDHO 
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06HapyllteHHy!l CBJJ3!, SJBJ18HID! noJ1Horo pasBaJia R.,lijla Mmneru,: C RYMYJISJ'l'RB
HHM 8cpf8R'l'OM • 

6. MeTo.n BH,n8JI8HID! H pe sy Jl!,'l'a'l'H HCCJ18,w>BaHID! CBOilCTB JIH.nRPYmtmC 
lI "coxpaHllB!lllIXCSJ" JI -M830HOB B JI - 12c-Baam.1o;n;eilo'l'BMX npK 40 TuB/c, 
pesyJ1:£,'l'a'l'H aHaJIHSa nOB8;D;8Hrul JllI,nRpy!llllWC a,lij)OHOB B C06H'l'MX RYMYJlSJ'l'lIB
ROrO 'l'Hna. 

CO.IrEP!AIDIE Jll,fCCEPTAUllli 
Bo BBeneHHK 060CHOBblBaeTCSJ aRTyaJl!,HOC'l'!, npOB8;D;8HHBX HCCJ18,w>Ba

ru,:tt, ,JJ,8HO o6ocHOBaHKe H806XO,nRMOCTH 8RCnepKM8H'l'8Jl!,HOro H8YtJ8HID!ROp
peJ1SJil1WHHBX SJBJierud\ B npon;ec~ax RYMYJISJTHBHOro THIIa, ,ItaH I<paTRHil 06-
sop HM8!lIItIDCCSJ '1'80p8'l'H'IJ8CI<HX nocTp08HHit no T8M8 ,nROC8P'1'8nmI, <fopdyJIH
PYJOTCSJ D;8JlH lI sa.n,atJH OnHC8HHWC B ,D;l{COepTan;HK HCCJ18;D;OBamirtt~ ,HM8JaitH8-
CR 8RCnepm.18HT8Jl!,HH8 ;n;aHHH8 1 T8R rum HHatJe CBJJSarurne c.npo6neM8MH 1 

saTpOHYTllMH B ,D;l{CC8p'l'atnm, npope~8PHPOB8HS BO BB8;D;8HID!X I<8llt;D;Oft rJiaBH 
HJIH, B CJlytJae H806XO,nRMOCTK, BO BB8;D;8HID!X OT;D;8Jl!,HHX naparpa<foB. 

Pa6oTH, cocTaBJ1SJIOOlH8 ocHOBY ,D;l{ccepTaD;Ha, BHIIOJ1Heas Ha cTepeoqio
TOCHHMRax c 2-Me'l'pOBOtt nponaHOBOtt R8M8pH ia6opaTOPHH BHCORRX SHeprnil 
011ffi!, 06J1ytJ8HHOit nytJROM :n--M830HOB C HMnyJI:£,COM 40 TuB/o Ha CHHXpogia-
30TpUH8 HHCTHTy'l'a <fHSHRH BHCORWC saeprHit (r. CepnyxoB) H nytJROM npo
TOHOB C HMnyJI!,COM IO TuB/c H8 CHHXpo<faaO'l'POH8 Jla6opaTOpliH BHCOI<ll 
saeprHtt orurn. . 

B nepBOtt rJlaBe OllHC8HH OCHOBHH8,MOM8HTH, OBSJS8HHH8 C 06JIYtJ8HH8M 
2-M8TPOBOil nponaHOBOit R8M8PH nytJRaMR npOTOHOB H :ir--M880HOB, H3Mepe
HHSJMH MarHHTHOro noJlSJ RaMepH, M8TO,romott noJ1ytJ8HID! H o6pa60TRH 8ROil8-
PHM8HTaJ1!,HOtt 1IH<fop.1amm, .n.aaa RP8TI<8SJ xapaRT8PHCTHI<a RaMeps. 

n,m SI<Onos.amm R8M8PH 6HJI C08,It8H cneD;HaJI!,Hlltt RHI<ep-MarHHT/r, 21,. 
ROTOpstt noSBOJIHJl O xopomen TO'IJHOCT!>IO ;D;03HPOB8T!> HHT8HC.RBHOOT!, ny11ROB 
tJacorim aa RaMepy. , 

Ilp0B8;n;8H8 oeprui HSM8p8Hlltt MarHHTHOro IlOJlSJ RaMepi/3 , 4 , 5/. TonOJlO
rrui noJlSJ no TpGM ero COO'l'aBJlSJJOOtHM ( Hx-, Hy H H;i. ) cHHMaJiaCL B 
~I5 T. 'l'OtJRax C OIDH6Roil,H8 60J1!,ID8tt O,I%,npH 3HaHHH ROOp,D;l{HaTH Rallt;n;Ott 
HSM8pGHHOit TO'IJRH C TO'IJHOCT!>!l ±2 MM. . 

IlpocMOTp H OTdop co6HTllit npoasBO,nllJICSJ aa CTonax EIIC-I H EIIC-2. 
Ha CT8p80<fOTOCHHMR8X HS cepHH 06JiytJ8HID! RaMepH nytJROM :n--M880HOB npH 
npoc:MoTpe <fHRcnpoBaJIHcL Bee Bsamio;n;ettoTBRR nepmrqasx ·tJaCTHn B npona
He, saTeM no RPHTepruiM, npH!UlTl:lM ;n;JlSJ nponaHOBHX nyssp!>ROBHX RBMep; 
OOCIHTHR OTHOCHJlHC!, R TOTIOJlOrHH :n-p ", :.Ji-11" H, Ji-c." • PesyJ1!,T8TH 

• h U 

no Jl-12c-Bsam.io;n;ettcTBIDJM, BOID8;Ilj]JH8 B ,n1ICC8P'l'BD;HIO, IlOJIYtJ8HH B OCHOBHOM 
npa aaaJlH88 C06HTHtt TOTIOJlOrl'l:H 

II 
JT -c. " • O;n;HaRO. BO MHorwc CJIYtJBSIX H8-

06XO,nRMO 6HJIO aaan noJIH08 tJHCJlO Heynpyrnx 'JI - 12c-Bsam.1o;n;ettcTmul 
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{,It.llff HOpMHpOBRH, onpe;n;8Jl8HHSJ cetJeHHtt .a 'l'.;n;.). 8TO 'IIHOJlO N (11- 1:1.c) 
onpe;n;eJ1SJJ1oc1, no <fopdyJie: 

N (T;-,a.cJ-= N [,, 7T-c") + N(,,7r-h'') +o<.. N{,,1T-p"), {I) 

r;n;e N (,, 1;-, ") > N r,, ir-11 ") H N (;, q-,"J - 1IRCJ10 C06HTJllit 'l'OnOJ10rHH 
,. JT-c ", ,, :n- h ,. H ,, ';]/-,." COOTB8TCTB8HHO. Hos@Hllll'.8H'l' ~ , on-
pe;n;eJ1eHHstt Ha OOHOB8 HOJldHPOBRR 'IJRCJia BC8X C06HTRit, aapernCTPRPOBaH
HWC B nponaae, I< noJIHOMy C8'1J8HH!l B38HMO;n;ettc'l'BHit JJ--M830HOB C MOJ18-
I<YJ10tt nponaaa, ORaaaJ1CSJ paBHHM aL = 0,44±0,03. Boero HS 08PHH 06.ny~e
HIDJ R8Meps JI--M8SOH8MR npOCMOTpGHO !:!- 300 T. <fO'l'OrpaiI;Hit, npHtJeM, . ' 
R8R npaBHJlO, ,1038llt,D;H, C a<f(feI<TRBHOOTLD,6JIH3ROtt R 8;n;RHHD;e. B nOCJ18;n;HRX 
ny6J1HR8D;HSJX, OTHOORiltIDCCSJ R '1'8M8 ,D;l{CC8PTaD;HH/6+I4/, 6HJIO HOnOJ1!>30BSHO 
8642 C06HTIDJ TOnOJIOI'HR ,,Tl-c" lLUI ~ 20 T. Heynpyr.e:x 'JT - 12c-BsaH
MO ;n;ettc 'l'BHit. 

Ha C'l'epeo<foTOOHHMI<ax, llOJIY118HHWC npa 06JiytJ81illli R8M8pH ny'IIROM 
npOTOHOB C pp = IO TuB/c, ooymecTBJ1SJJ1CSJ no.aCR RyMyJlSJTHBHWC p 12c-Bsa
liIMO;n;eitcTBHtt. lJJm 8'l'Oro B BH6paHHOM a~(f8R'l'RBHOM 061,eMe R8M8PH npocMaT
p.aBaJIHCL BC8 B38RMO;n;ettCTBHSJ nepBH'IIHWC llpOTOHOB B nponaae .a perHCTpH
pOB8JlHCL C06H'l'HJI, conpOBOllt,lt8!lllli8CSJ nponycRS!ill8M B HH'l'8pBaJI yrJIOB 
9 ~ 135° aa~ett nOJIYC<f8pH (8Il) Jia60paTOpHott OHCT8MH ROOp,rorna'l' {JlCI{) 
JIH6o npOTOHa O HMnyJlLCOM p > 380 MaB/o, JIR60 'JT .--M880H8 0 HMnyJ1LOOM 
p > 200 MsB/c. Boero HS STOI oepu 06JIYtJ8HID! R8M8pH npocMO'l'peHO 
~ 60 'l'. <fo-rorpaqmtt a aatt;n;eao 467 p 12c- BaaliIMo;n;ettoTBHit yRaaaaaoro 'l'H
na/15/. 

MaTeMaTHtJ8CRBSJ o6pa60TR8 aatt;n;eHHWC C06HTHtt npORSBO,D;l{Jl8CL C no
MOill!>!l nporpaMMH I'B'~HT, C03,It8HHOit ,ItJlff 6HOTpo,nettcTBYmtRX 8BM 'l'HII8 
CDC-1604A H E:3CM-6. AH8J1H8 no onpe;n;eJ18HH!l 'l'OtJHOOTeft H8XOllt;D;8HIDJ npOC'l'
paHCTB8HHHX I<OOP.nRHBT B I<aMepe, OmR60R B onpe;n;eJieHHH napaMeTpOB 8aPR
X8HHHX: tffiCTHD; H rrp.CIWI IIpOB8,JJ;8H ~a CT8p80g?OTOClllIMltaX HS C8pHH 06.n:yqe
HHSJ R8M8pH ny'IIROM 'JJ"--M830HOi/I6/. 8TO'l' aHSJIRS nORSSSJl, 'IITO 'l'O'IIHOCTL 
BOCCT8HOBJ18WW ROOp,D;l{H8T B nJIOCROC'l'H R8M8pH <fxy ={0,0084±0,0007) OM 
H no B8PTHR8JI!,HOtl OCH cia ={0,044±0,006) CM. TOtJHOCTL B onpe;n;ene
HI:IH m.lnyJILCOB BTOPH'IJHHX SaPffllt8HHWC ~BC'l'lm no RPHBR3H8 CJ18;n;8 ORa38JI8CL 
88BRCSil!l8ft 0'1' ,nnmIH CJ18,It8 ~8C'l'Ht(H H 88 HMDyJl!,ca H COCT8BHJ18 B Cpe;n;HeM 
(13,9±0,3)%. TOtJHOCTL B onpe.neJ181illH yrJIOB STHX 118CTH~ B DJlOCI<OC'l'H Ra
M8PH - {0,003%0,0001) pa;n;, B B8PTHRaJ1LHOtt nJ10CROCTR - (0,0061 ± 
± 0, DODI) pa;n;. 

BH6paaa a@eRTHBHaSJ 06Jl8CTL ]1)lIJ ~rRCTp0UHH "8B88;D;" RSR B CJIY1188 
06.ny11eHIDJ R8M8pH ~'IIROM Ji--M880HO~ 61, '1'81( H B CJIY~88 06JIY118!UtSJ 
nytJROM llp0'1'0HO;/I77. 
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Bo BTOpon r.naBe pacCMOTpeHH pesy.m,TaTH, OTHOCSJIIIH8CSJ R ~pan.!8HT8-

UIIR JJ.!ij)8 yrJiepo,u,a Ha j[ -M8SOHH no.n ,tt8llCTBH8M ::ri - -M830HOB C Pi'- = 

= 40 ToB/c H npOTOROB c Pp = IO ToB/c/?+I2 ,I4 ,I5,IB,I9/. r;aBa coc

TOHT H3 'l'P8X "q80T8il. B D8PBOil -qac'l'H (§ 2.2) npe,ncTaBJl8HH ,ll;8HHH8 no 

06l!IHM CBO:ll:CTBSM .Jf -I2c_ H p 12c-B38HMO,tt8iiCTBd, conpoBOllt,tt8J!lllHXCJJ 

n:cnycRaHR8M B 311 'Ji -M830HOB. 06aapyxt8HO, 'q'l'O B8p0fl'l'ROCTL Jl - 12c

CTOJIRHOB8HHii (6es KB8.3liHyRJIOHHHX B38RMO,tt8:ll:CTBH:ll:), HM8mtruC B 3Il :::Jf -
M830HH,npK6.11H3H'J.'8JII,HOB 3 pasa 60J1Lm8 B8POHTHOCTH ;rr;m JJ-p -CTOJIRHO

B8HRil; B8p0JJTHOCTL HCnycRaHHJJ B 3Il )l;ByX H 60JI88 Jr -M830HOB npH6JIH

SHT8JlLHO Ha nopR,D;OR 60.m,me, 'q8M B :rr-p -CTOJlRHOB8HHJJX. B co6HTHJJX 

. 0 JI -M830RaMR B 3Il aa6J1JJ,11,88TCJJ YM8HJ,m8HR8 RMny.m,coB BC8X 'Jf -M830-

ROB (Ha~ 20%) H pOOT HX MHOJ!t8CTB8RHOCTH (Ra!: 20%) no cpaBR8RHD C 

o6H'qHNMH 11 - 12c- JI[ p 12c-BsaHMo,ne:ll:cTBMMH, T .a. cymecTBYDT RoppeM

UIIOHHH8 CBJJSH M8E,IIY npoueccaMH, npHBO,ttRutHMH R HcnycKSHHD B 3Il .Jf-Me

SOHOB, H CBO:ll:CTB8MH BC8X OCTaJlLHWC Ji -M8SOHOB. B TO J!t8 Bp8MJJ ROppeJlfl

UIIOHHH8 CBJJSH M8llt,IIY npoueccaMH, npHBO,ll;RIIIHMH R HcnycRaHHD_B 3Il npOTO

HOB H ::JT -M8SOHOB, OTCYTC'?llYD'l'. IlOCJl8,ttli88 CJl8,D;,y8T HS ,ll;8HRWC no cpe,ttHett 

MHOJ!t8CTB8RROCTH npOTOHOB B C06HTHHX C J\ -M8SOR8MH B 3Il ll no COOTHO-

meHHHM M8llt,IIY B8POHTHOCTHMR HcnycRaHHH B 3Il HS iJi - 12
C-B3aHMO,tt8:ll:CTBH:ll: 

npOTOHOB H :JI -M8SOHOB, 

Bo BTOpott 11acTH rJlSBH n ( § 2,3) paccMOTpeHH ROppeMUHORHHe CBHSR 

M8llt,IIY CBO:ll:CTBSMH a,n;poH-yrJlepO,tt!iWC BS8HMO,U8:ll:CTBH:ll:,H nspaM8TpaMH, ROTO-

pue xapaRTepmsylO'l' npouecc qipsn.1eHTSU1IH a,n;ps, yrnepo.u;a as 'JI" -MesoHH. 

B nepBOM B8PI4SHT8 SHSJlHSS ROppeMUIIOHHWC CBSJ38it B Ra'q8CTB8 TaRoro na-

paMeTpa BH6paHO SHa'q8HH8 HaH60J1Lmero RYMYJlJJ'l'HBHOro 'qllCJla ( (3°1«a.") 
B Raxt,nOM HS paccMaTpHBaeMWC C06HTd: 

fl.o ,f o 1 
_,.. Uta!( = i«ar i ,~ J > (2) 

r.ne J'.: = (E,· - P:~ ) /ma - RYMYMTHBH08 'qHCJlO i. -ro Jf -Meso-

aa B C06HTHK (S,U8CL rn 0 - aTOMHaSJ 8,1!,HHHUa MaCCH, E · H P: a -• < 
aaeprHJJ li np08Rmtll RMnyJ1Lca l. -ro JI -M8SOHa Ha OCL peaRUIIH B JlCK) • 

:3TOT BapHSHT aHaJ1Hsa npoBe,nea ;II)IB :Ji - 12c-Bsam.10.u;elicTBHH npH P,r- = 
= 40 ToB/c C p0llt,U8HH8M, no Rpallaea Mapa, )l;B)'.X lf --M8SOHOB, Bo BTOPOM 

BapHaHT8 SHa.11HS8, npOB8,tt8HHOM RaR ;II)IB 'Jf-I.:=c-, TaR H ;II)IB p 12
C-Bsa

HMO,tt8liCTBHit, HSY'l8HH CBO:ll:CTBa 3THX C06HTH:ll: B 3SBHCHMOCTH OT SH8'l8HHJJ 

B8Jlli'qliRH N,rJ, 

Y, 0 = _L J3~·? C3) 
' .=-1 

r.ne N,rb - 'lllCJlO Ji -M830HOB, HcnymeHHHX B paccMaTpHBa8MOM C06H-

TIUI B 3Il. 
Ha:ll:,neHO, 'lTO HaH60Jl88 'l8TRO ROppeJlJJUHOHHHB CBJJSR C B8JlH'lHHO:ll: 

.P"11t._)( npO.llBJlfllO'l'C.ll aa CBOilCTBax nHOHOB "conpOBOllt,tt8HHJJ11 H npaRTH-

6 
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" 
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'l8CRH H8S8M8THH Ha CBOilCTB8X BTOpll['lHWC npOTOHOB. IlpHtBM no BC8M pac

CMOTPBHHEM xapaRT8PHC'l'HR8M (ope,n!ld m.inyJlLC B JICK, cpe,IJJiH:ll: yroJl Honyc

RaHHH B JICK, cpe,ttHJJJJ 6HCTPOTa, cpe,ttHJJSJ MHOJ!t8CTB8HHOCTL) npO.llBJlJJIOTCSJ 

)1;88 06Jl8CTlI no P0 w4ir O rpaHHUeil: npH p0
1C(a.,, ~ 0,6: 06Jl8C'l'L C 

f ~u <. 0,6, xapaRT8PHSYD11aaca pesRHMH H3M8H8HHH~ B98X xapaRTepHCTHR 

S'l'HX nHOHOB no M8pe pocTa ;,
0144-.,c, H 06JlaCTL C ,P"114oiic> 0,6, r.ne 

8TH H3M8H8HHJJ H838M8THH. C06HTHJJ, nona,naJlllll[8 B 06JlSCTL O f~> U,6, 
0Jl8}ly8T OTH8CTH R B3aHMO,tt8:ll:OTBMM RYMYJlfl'l'HBHOro THna. 9TH C06HTIDJ xs

paRT8PH3YJOTC.ll 60.m,men MH0~8CTB8HHOCTLD BTOPH'lHHX sapRxt8HHWC nHOHOB, 

60J1L111HMH yrJlaMH nonycRaHHH B JICK H M8HJ,mHMH sHs'leHHSJMH RX ope.u;HHX HM
nyJ1LcOB. -

HaJIH'qH8 )l;ByX 06JiaCT8il BO BTOpOM BapHSH'l'8 aHa.11HSa (no ~
0 

) npo

.llBJlJJ8TOSJ, B OCHOBHOM, HS paSJlH'qHH OBOliC'l'B Ji'~ H 'JI'- -M830HOB, CBOil

CTBa Ji-f" -M8SOHOB O'l'JlH'lSIOTCSJ OT CBOitCTB Ji- -M830HOB B COc5HTH.llX H8Ry

MYJlJJTHBHOrO 'l'HllS H COBna,u,aIOT ;II)IB oo6HTH:ll: 0 RYMYJUJTHBHHMH JI-M830H8-

MH, B nepBOM npH6JlHllt8HHH CBOilCTBa BC8X 3apR/!t8aHWC nHOHOB "oonpOBOl!t,U8-

Him" MOlltHO C'lHT8TL H8 3aBHCJllllllMl1 OT_ 3Ha'I81il1SI B8JllI'llllll.fl 0 
, 

C HCnOJlL30BaHH8M pesy.m,TaTOB a~aJlH3a CBOtiCTB JT - 12c-BsaHMo.nett-

O'l'BHfl B 3SBHCHMOCTH OT SH8'q8J:lH.ll B8JlH'qHH _¥,0

~~ H .f>" , aan.nennwc 

no .Jf -M8SOHaM, onpe,n6Jl8HO C6'l8HH8 "nn:OHHHX"· I<YMYMTHBHHX "JT - 12c

B3aHMO,Jt8tiCTBH:ll:. Ono OI<838JlOCL paBHHM- (12,2±0,4) M6 HJlH OOOTaBJlfl8T 

(6,8±0,2)% OT C8'l8HHSJ HeynpyrHX _'Jl - 12C-B3aHMO,tt8tiCTBHtt npH P,r- = 

= 40 raB/c. 

B 'l'p0TL8A 'qSCTH BTOpott rJlaBH (§ 2.4) npHB8,tt8H8 HH~Op.iaUHSJ Ono

Be,nerum HHI<ADSHBHHX C8'q8HHfl oc5pasoBaHH.ll I<YMYJlJJTHBHHX Ji--M830HOB B 

Jr - 12c-BSSHMO,nettcTBH.llX B saBROHMOCTH OT nepeM8HHHX f O 
H P1 . 

3HS'q8HH8 nap8M8Tpa ..:::., f'0 ;;> npH DSpaN8TPH3aIJ;lm C8'q8W 06pa30BaHHSJ 

BC8X JT- -M8SOHOB, l'!CnymeHHWC B SIT, saBHCHMOC'l'LIO BH,na -exr(-1°/..:p~~ 
ORS3SJlOCL paBHHM: ,1, j,0 

_,,:7 = 0, 141±0, 004, 3SBHCm.lOCTL 0'1' RYMYJUJTHB-

HOrO 11HcJ1a ·p 0 
HHBapHaHTHWC HHRJlDSHBHWC ce11eaHtt o6pasoBaHH.ll O.D,HHO'l

awc :Ji--M8SOHOB, HcnymeHHHX B 3II (;rr;m HHX <1·> = 0,!43±0,004), 

ORSSSJlSCL npSRTH'l8CI<H 0,1!,HHSROBOfl C SSBHCHMOCTLD ;II)IB :rr- -M830HOB, HC

DYI118HHWC B 3Il B COCTaBe CTPYH :JT -M830HOB BC8X saaI<OB (B 8TOM c.nyqae 

~ p-> . = 0, I3o±O, 005), 3aBHCHMOC'l'L C8'q8HHit OT P.f_ B RYMYJlflTHBROtt 

06AaCTH CYill8C'l'B8HHO OTJlH'qS8TOSJ OT 3SBHCHMOCTH C8'I8Hd B H8RYMYJlJJTHB

HO:ll: 06JlaCTH. TsR, DJ)H annpo1<cHMaU1IH, P1 -saBHCHMOCTil BHpallt8HH8Jl4 

BH.u;a ~ exp (-, ~ .. /"' P.J. .. > ;rr;m napaMeTpa ~ P_l· > no.ny11smca 

SH8'l8HIDJ: 

~ ~._>' =(0,034±0;002)(ToB/ct ;rr;m 'JI- ~8SOHOB C .{!>
0 < 0,5, 

.::. P_/·> =(0,18~0,02) (ToB/c) ;rr;m Ji- -M8SOHOB C _p• ...> 0,5. 
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IlOJJY"i6HH CB6'A6HIDJ O ~P8IM6H'1'8t:Um 8.u;pa yrnepOM H8 M6~6HHH6 
JT

0 

-M6SOHH c P ~ no MaB/c (§ 2.5). Hatt.ueHo, "i'l'O B 'JT- 2c-BS8m.lO
~itcTBIDJX npR P11- = 40 I'aB/c TBBHe :11°·-MesoHIJ Ha6JDDMIO'l'CR co sHB"iH
TeJU,HO Cloiu.meii BepORTHOCTI,D (npH6JlHSHT6JU,HO Ha nopa'AOR), 'lleM B 1q~ -
cTo~aoBeHHRx npu T0:11 llte aaepru nepnl'{'qaoro "JT- -Mesoaa. 

TpeTM rJiaBa ;m!CCePTamm, B ~oTo¥ott HSJIOllt6HH pesyiu.TBTH no ~par
M6H'.1'8UIIH 8~8 yrnepOM'H8 npOTOHi:113• 5, 201, nocTpOeHa no 'l'OMY Jt6 
npHHU!Iny, '11'1'0 H 2-R rnaBa. B nepBOit '!18C'l'H (§ 3.2).pacCMOTpeHH 06IllH6 
CBOitC'l'B8 ~-- 12c- l! p12c-Bsamrn~itC'l'BHtt, conpOBOltMJlltHXC8 HC!JYCB8- . 
HH6M B 8IJ JlCK Dp0TOHOB.'Hait'A6HH B6p0R'l'HOC'l'H 'Jl- 12c-coyMpeHd C HC
nycR8HH6M B 8II 'IIRcna npOTOHOB Npb = I,2,3 H 4 (orui: paBaH coo'l'BGT
c'.l'BeaHo (I4.9~0,4)%, (2,a±o,2)%, (0,3z.tO,C6)% n (0,~0,I)%;cooTHDme
HIDJ M6Jlt,Izy 8THMH B6p08'l'HOC'1'8MH M6T. BOSMOJIIBOCTJ, C'A6n8Tl'> BHBO~ 0 aesa
BHCRMOM HcnycRaHHR pasaoro 'IIHCJ18 npOTOHOB B 8II. 

. Cpe,mme X8p0RT6PHC'l'mm S8p.Rllt6HHHX Illl:OHOB B C06HTID3X, HM6illllRX 
npOTOHH B 3Il, OR8S8nHCJ, T8RHMH ll'.6 1 KBR H BO BC6X :n• 12c- H p 12c
BS8HMO'A6itCTBWIX. B TO llt6 BpeWJ B 8'l'KXC06H'!'HRX H86JII0,11,8l0'1'C8 HSM6H8HHR 
CBOitCTB OCT8J1J,HWC npOTOHOB,. oco6eaao '116TRO S'l'O BH.llllO aa pesyJU,T8'l'8X 
nOMHOJlt6C'l'B8HHOC'l'H 8'l'KX npOTOHOB. COO'l'BElTCTBYXl!IlH6 MHHHe npl!B6'A6HH B 
T86J1HI~6 I B B~'A6 OTHOmeHHit ( '1) xapaR'l'6PHC'l'HR :Jr - -M6SOHOB H npOTO
HOB (cpe,ItBHe MHOllteCTBeEiaoc'l'H - ti , cpe~He HMnyJU,cH - P H cpe~e 
yr.ml .acnyoRaHHR - 'jj B JlCK) ·B co6HTMX, conpoBOJK'AB!llllHXCR .acnycRaHH
eM npOTOHOB .B 3II, R COO'l'B6'1'0TBY!llllHM xapaRTepHC'l'RR8M Wl/l' BC6X JT - 12c
H p 12c-BS8RMO'A6ifC'l'BHit. 

. Ta6mma I 
XapaRTe- tz.. ,IQm 'JT- -M6SOHOB iz. Wlll npOTOHOB 
pHCTHR8 

'JT- I2c p 12c -::11• I2c · p I2c 
... 

"ff I,O:r±O,OI 0,99±0,05 I,46±0,03 I,57±0,CYl 
p I,03±0,03 I,02±0,C6 0,97±0,0I I,05±0,03 
8 ~.or±o,C6 '· 0,86±0,02 - --.. 

Bo BTopott 'llaCTH TpeTiea rnaBH (§ 3.3 H 3.4) paccMOTpeHa saBHCR
MOCTL CBOitCTB a~OH-yrnepo~wc BSSHMO~ffCTBHit 0'1' nap8M6'l'pOB, xap8R'1'8-
PHSY.lll!IIDC npoo;ecc ~paIM8H'1'8IJ;HH 8,JJJl8 yrnepO'AS Ha Ilp0'l'OHH. KaR H B c.ny
'1186 RyMy.ruiirmiHoro pOllt'A8HWl Jf -MesoHOB_, npoaaanusHpOB8HH Roppe.1.U111;110H
H1Je CMSH CBOitC'l'B 'J1 - 12C-BS8RMD~itcTBIIii c :eenu-qRHott J01..14ttlC , on
pe~neHHOtt B MHHOM CJJY'!l86 no npD'l'OH8M. 38BHCRMOCTL CBOttC'l'B a~oa-

0 
yrnepo~wc BS8HMO~itC'l'BHil OT B6}ll'{'qHHH _¥ ~ H8:l1'A6HHOit Wl/l npOTOHOB, 
HCDylll6HHHX B 3II, paCCMO'l'P6H8 Ha npRMepe p 1"'C-c'l'O~HOBeHHtt. 06Hapy-

8 

) 

II 

'\ 

llt6H0 1 "iTO H8R60J1ee '116TRO ROppe.71.RIJ,ROHHH8 CMSH C Be}ll'{'qlllOi! f> 0 1uq,ic 

np08B.71.RIOTC8 HB CBOitCTB8X npo'l'OHOB "conpOBOlt~HM" H H6S8Me'l'HH aa 
cnoitcTBax BiropriHwc "JJ" -MesoaoB. II~eM no BCeM xapaRTepHC'l'RRBM 
npoTOHOB "conpoBollt~H.an" (p1 9, 1i) BH'Ae.11.Rvrcn ,II.Be o6nacTH no sHa'!le
RHRM nepeM8HHOH ~~«ll" : 06J18CTJ, C ~0 14(,.,. ~ I.2, RO'l'OP81l ·xapaRTe
pnsyeTC8 pesRm.m HSMeH8HMMH CBOitCTB STRX DpOTOHOB no Mepe PDCT8 
!'~u, H o6nac'l'L o _?0u.ta,,> I,2, r'Ae S'l'H RSMeHeHIDJ HesaMe'l'HH. 06-

nacu O j~~ .> I.,2 U8JIHROM H8XO,Itl!:TC8 B HH'l'8pB8J18 saa-qeHd nepe
M8HHOit f 0 

1 sanpellleHHWC SJ18M8HT8paoit RHH6M8THROH, noaTOMY_COOH'l'WJ 
B S'l'Ott OOJ180'1'H CJ18,IzyeT OTH6CTR R B88HMO,ll.eitcTBiffiM RYMY.1.UITW3HOro 'l'HD8. 

B nePBOM npH6JIHE8HHH He o6aapyzeao SBBHCHMOC'l'H xapaRT8plilC'l'HR 
paccMoTpeaawc BTOpl'{'qHWC 'IIBOTR~ (npoTOHOB, .Jr::t -11esoHOB H oucTpHX 
nonoMT8J1l'>HHX -qacTHU o lilMDYJU,CDM P> I I'aB/c), o6paaoBaHHHX B 
f 12c-BS8HMO'A8itC'l'BMX 1 QT SH8'118RM B8Jll'{'qHHH f O 

, H8l'A8HHOit Wl/l 
Dp0TOHOB. 

. B "JT-I2c_ B88HMO'AelCTBID!X 1 m.18!llllHX RYMY.71.R'l'I!BHHit IlPOTDR, B 
~ 12% OJJY"i86_B H86J1D'A88'l'08 HCDYCR8HH8 KYMY.71.R'l'HBHWC 'Jf -M8SOHOB 1 

npl'{'q8M 8Ta ,11.0JIJl 0)'.l,l!H8ROB8 B npe~nax oom6DR Wl/l ODOHTRit, nonaM~ 
B pasaue HHT8PBBJIH no f 0

i..,uc , onpe~neaHoi!: no npoTOH8M •. 3To oaaa-qa
eT H838BHCHMOCTL HCDYCK8HH8 lJl:JYX 'l'HnOB RYMY.71.RTHBHHX 8,IJJ)OHOB (npo'l'OHOB 
H n.aoaoB), 'IITO no):t'l'B8PlltM8TC8 xapaRTepoM Roppe.11.R11;11oaawc c:Msel B co-
6HTHRX c KYMY.71.RTW3Rl:IMlil npoTOHOM H "Jr --M8SOHOM. 

IlpH BH6ope rpaHH~ no nepeM8HHOJ.i f 0
. Wlll RYMl.71.RTHBROro p0llt,lt8-

HHJI npO'rOHOB, paBHOi!: fir = I,2, ,IQm C8'118HHI :Ji - 1.::c-B88HMO'A8ftCTBd, 
conpOBOEM!llllHXC8 li10DyOR8HH8M RYMY.71.RTHBHWC npoTOHOB,DOJJY'll88TC8 saa~e
mre o = (IIf5±0,4) MO. 3TO 08~8HH8 B npe,11.enax OmROOR CDBnaM8'1' o 
08~8HH8M ::ii - 2C-BS8HMO'A8HC'l'BHi1 C pollt,tteHH8M RY~YJ18'1'W3HHX nROHOB. K 
T8ROMy Ee pesyJ1l'>T8TY DPHBO,Itl!:T 8H8Jlli1S S8BHCHMOCTH KRB8pH8RTHHX HHRJI!l
SlilBHWC 08'118Hd oopasOB8HHJI RYMY.71.R'l'HBHHX DPOTOHOB H :Jr -M8SDHOB 0'1' ne
peM8HHOit P' = f 0 -ot 6 (§ 3.5) c napaMe'l'pOM oL-:::t 0,7 Wl/l 'JT - 12c
BS8HMD'A8ICTBHit H oL ~ I Wl/l f> 12c-c'l'O~HOB8Hd ( 8 - 68pROHH08 
'IIHCJIO RYMY.71.RTHBHOro 8,IJJ>OHa). 

B § 3.5 (TpeTl'>8 "i80Tl'> rJIBBH lli) npHBO,ll,ll'1'08 T8REe pesyJ1l'>T8'1'H 8H8-
Jlli1S8 lilHRJl!lSRBHWC cneRTpDB Bcex BTDPH'lllWC npoToaoB, oopasoBaHHHX B 
::lT - 12c-iisaHMO'A8ftCTBMX, B ~YHRUlillil RB8~'1'8 RX HMIIyJU,CB. 3TH cneRirpH 
annpoRCHMHpy!lTCB cyMMol ,Il.B~X 8RC~OH8HT. liHSROSHeprl'{'qH88 '118CTJ, cneR'l'
POB (c p• ~ O,I (TuB/o) ) OTHOCRT08, B OCHOBHOM, R .acnapH'1'8JIJ,HHM 
npOTOH8M H m.188'1' napaMeTp H8Rnoaa (s~>,, cymeCTB8HHO OOJ1l'>mmi napaMe'l'
pa .B8RJ10H8 Wl/l BHCORDaaeprl'{'qHOI "i8CTlil cneRT,POB (83,) • Ilapru.aeirp 8.3, 
B npe~iax OmR6DR He 88BHCH'r O'r o6!qett MHOE8CTB8HHOCTH npOTOHOB H ,IQm 

npoToaoB, acnyllleHHwc B 3II, lilMeeT saa'!leHHe B.3, =_(!4,4±0,8) (TuB/c)-2 , 
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ROT0p08 B llP8'A8JlBX Ollll'I60R C0Bll8,Jl;88T C napaM8TPOM, no.ny118RIUlM lI)lR npo
TOHOB C m.mym,coM p ~ 0,4 ThB/c, Hcnynieaamc HS. p 12c-B8BHMO'A8ii:CTBHii: 
B HRT8PB8Jl T8.n8CHHJC yrJIOB 0 ~ I35° (lI)lR HHX B =(I5,2±I, I)(ToB/c )-2 ). 
!I0.1lj''l8HHI:l8 8R81l8Rl!SJ napaMeTpOB lI)lRBI:lCOR08H8prn11aoii: 1180TH cn8RTPOB 
npoTOHOB, Hcnymeaam: B 3!1, OR888JIHCL 6JIRSRRMR R ony6JIRROB8HRI:lM ,1$HHhlM 
lI,1lR q;paIMeHT8UHH JJ,IIJ)8 yr.nepo,n;a aa npOTORI:l no'A 'A8ii:CTBH8M · 'Jf -MesoaoB, · 
npoTOROB . H O -RB8HTOB B 06Jl8CTH aaeprliii:, 60JU,1Jll'IX. I ToB. 

Hcc.n8'AOB8HO JJBJ18RH8 noJlROrO p88B8Jl8 JJ,IIJ)8 (IIPH) MHill8RH H8 npmAepe 
n0rKoro JJ.u;pa yr.nepo,n;a ::1r--MesoaaMn: c P,r.; = 40 ThB/c H ere CBJJSL c 
RYMYJIJJTHBHhlM aq;q;8RTOM. 3TH pesy~LTBTI:l ciMM~OBaas. B 1l8TBem:ott r.naB8 
,D;Hcc0pTaUIU! n ony6JIHROBBHI:l ;/6 ,~,r2 ,r4 , 9 •2 I. Hcnom,soBa.nocL .llBB RPH
T8PIDI OT6opa TBRHX co6l:lTHii:. II0pBI:lii: RPHTepn:ii: (oT6op co6HTHii: c 11zc.noM 
npoTOHOB ivp~ 4) aaa.norR'l8H npHM8HJJBmeMycJJ' B q;OTOSMYJll>CHOHHI:lX pa6o
T8X no HSy'l81il'llO npou0cca IJP cpaBRl'IT8JU,HO TJJllt8Jll:lX JJ'A8P (.JI:,, Br R Pb ) • 
Ilpm: Hcnom,soBBRl'IH TDJll>RO aToro RPHTepIDI lI)lR B8POJJTHOCTH IIPH yr.nepo,n;a 
nOJlj''l8HO s.H81l8HH8 w, = (2, 7±0,2)%, ROTOpoe B Ilp0'A8Jl8X Ollll'I60R COBna
,n;aeT C pesy.nuaTaMR, nOJlj''l8HHI:lMI! B q;oTOaMyJll,CHOHHI:lX pa60T8X. M8TO,D;H-
1l8CRH8 BOSMOlllliOCTH nponaHOBOii: R8M8pl:l nosBOJIRJIH Hcnom,sOB8'1'L 'A0Il0Jllil'l
'1'8JU,Hl:li!, H8 npHM8HJJBlll!ii:CR paaee, BTOpoii: RPHT8pHii: OT60pa 0061:lTd C 
IIPH MH!IIBHR no cyMMapHoMy sapn.n;y BTOPH'lHI:lX 11acTHu: 

~ (2 :: Np -f Nli+ - Nn-- ~ 'I 
(S'A8CL N"+ R N,r- - 'lHCJlO Jf"#-:_ JI! JI - , .-M8SOHOB B 0061:lTHR). 
B pesyJll>T8T8 HCnOJll>SOB8HRR lfl3YX RPHT8PH8B O,nHOBpGM8HHO lI,1lR B8pOJJTHOC
TR IlPH yrJl8po,n;a nOJlj''l8HO SH81l8Hll8 w. = (7 ,o!0,3);. 

KaR BH,nHO HS T86JIH1Ul II, r'AB npHB8'A8Hl:l OTH0ll8HRR cpe,nHRX xapaRT8-
pltCTliR Jr± -M8SOHOB H npOTOHOB ( ii , p ) 0 ' 's. - ]J,OJIJJ paccM8TPRB88Ml:lX 

Ta6Jmna.II 

XapaRT8PHCTHRa THD 1l8CTHU!l 

::rr+ :71- p 

n r,44±0,03 I,09±0,04 2,42±0,rs 
p o,sr±o,05 o, 7s±o~07 0,9r±0,08 
e I,2r±0,03 I,3o!0,04 I,02±0,02 
) .I,52±0,IS I,38±0,20 0,97±0,00 

11acTHU, mcnym0HHI:lX B 3!1) B co6HTRRX c IIPH yrJlepo,n;a R·cooTBBTCTBYD!ll'IM 
xapaRTBPHCTHRBM BO Bcex aeynpyrwc .:Jf -I2c-BsaHMo,nettcTBRRX, co6HTrut·c 
IIPH yr.nepo,n;a. xapaRT8pH8YlOTCJJ c.ne.n;y~ ~co68HROCTRMH: 

a) OBOICTB8 H,n8HTHq;JmHpOB8HRI:lX npOTOROB B co6l:lTRRX C IIPH yr.nepo
,n;a H BC8X Jf -I2c-BS8HMO'A8ICTBRRX B Ilp0'A8Jl8X OIIIH60R H8 OTJIR1l810TCJJ 
.IJ;PYI' OT .u;pyra,aa HCit1II0'18HH8M cpe,I:\lmX MHOX8CTB8lll!OCT8ii; 

lO 

I 

) 
.! -
j 

I 
1;.i 

I 

! 
,.f 
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• 6) co6HTRR C IIPH yrnepo,n;a OTJlli1l8lO'l'CJJ OT BC8X HBynpyrnx 'Ji -r2c_ 
BS8HMO'A8ii:CTBHii: no CB0ii:CTB8M JI -M880HOB. XapaRT8p STHX OTJlR'lHii: TBROii: 
llt8, R8R H B C.1lj''l88 B88HMO'A8tiCTBRii:, HM810IllHX RYMYJIJJTHBRI:l8 Ji -M830Hl:l. 

Hsy'l8Hl:l yrJIOBI:l8 pacnpe,ne.n8HRR npOTOROB B C06l:lTRRX C IlPH yrJl8PO-
. . 

,n;a, B ROTOPI:lX, R8R OR838Jl0CL, R8M81l88TCJJ M8RCHMYM B paii:OR8 yr.noB HC-
nycRaHRR 9~ 60°. 3TOT M8RCHMYM npOJJBJlJJ8TOJJ 60}188 1l8TRO, 8CJIH OT6op 
0061:l'fHii: "yCHJIHTL" Tpe60B81il'l8M R MHOJK8CTB8HHOCTH JI -M8SOHOB (OT6H
paTL 006HTRR O MHOJK8CTB8HHOCTL10 :)f-M8SOH0!!,60JU,ll8ii: cpe,na0ro 3H81l8-
HRR), Tp860B81il'l8M npeRMYill80TB8HHOrO HcnycRaHHJJ npOTOHOB B nepe,naxno 
no.nycq;0py JICK, 8 T8Rllt8 H8 01l8HL CYill8CTB8RHI:lM orpaHH'l8HH8M HMilYJlLCOB 
HCCJ18.IJ;Y8Ml:lX npOTOHOB. 

06aapyllt8RH8JJ OTPYR~ypa yrJlOBI:lX pacnpe'A8Jl81il'lii: IlPOTOHOB OR83l:lB88T
CJJ B 3H81lHT8JU,HOI CT8ll8HH CBJJ38HHOii: C B38HMO'A81CTBHRMH, c·onpOBOl!t'A810-
~CJJ HCilyOR8HH8M RYMYJIJJTHBHI:lX JI -M830HOB. 

B llRTOii: rJlBB8 :p8CCMOTP8H8 npo6.n8M8 JIH,D;HpOBBHRR B IlHOH-HYRJIOHHHlC 
H IlHOH-yrJl8p0,nHI:lX B38HMO'A8ii:CTBHJJX npH 40 faB/c/22+25/ H npHBO.ItflTCR 
,Jl;8HHI:l8 O IlOB8'A8HHH JIH'AHPl,r. 8~0HOB ·B "Jl -I2c H f' 12C-B38HMO'A8ii:CT
BHRX RYMYAATHBHOro THil8/9 , O,I2+ 5/. 

IlpH 8H8JIH38 cneRTPOB npO]J,OJU,HJ:lX: Jl!MllYJILCOB ;rn,D;HpyJOOtHX 1l8CTHU 
(1l8CTHU C M8RCHM8Jll,HllM Jl!Mnym,coM B·Ral!t]J,OM C06l:lTHH) B CHCT8M8 U8HTpa 
HR8pr~m naoH-HYRJlOH (cu.i) IlOR838HO, 'ITO cpe,D;H HHX MOlltHO Bl:l,It8JlHTL T.H. 
"coxpaHHBmH8Cn" J(°--M830Hl:l, ROTOPI:l8 yHOCJJT 3H81lHT8JlLHYD 'AOJlD (>30%) 
Il8PBH'lHOro HMnym,ca H HCilyCR8IOTCR B np8,n8Jl8X ysRoro ROHyca Bil8p0'A co 

. cpe,na8! MHOllt8CTB8HHOCTLD h ~ 0,2 H cpe,nHHM HMnym,coM B CUH 
p•~ 3,0 ThB/c. 

!Io BC8M pacCMOTp8HHI:lM xap8RT8PHCTHR8M (cnBRTPI:l, Cp0'AH118 HMilyJU,CJ:l, 
cpe,nHH8 yr.nu BliJ18T8) H8 H86Jll0,rr.a8TCR cy~eCTB8HHOI p83HHU!l M8llt.IJ;Y CBO!OT
B8MR JIR'A14PYIO!llliX R "coxpaHHBIIIHXCR" 1l8CTHU B IlHOH-HYRJlOHHl:llC H DHOR-yrJle
po,nawc B38HMO'A8ii:CTBHJJX. 

PaccMOTpeH Rpyr BOilpOCOB, OTHOCJJillliXCJJ R T.H. a(f(I8RTY "R¥8PHOii: 
npospa1IHOCTR 1'lI)lR Bl:lCOR08H8prH'lHI:lX 8.IJ;POHOB no ,rr.aHHI:lM ,Il)ll! J1 - 2c-B38H-..,,. 
MO,neii:CTBd • .IJ;m 8'1'0ro HSy'l8Hl:l RoppeJIRUID{ CBOii:CTB 61:lCTPI:lX 1l8CTHU, Bl:l-
6paHHI:lX B YSROM ROHYC8 Bil8p0'A B 88BHCHMOCTH OT 1lHCJl8 ucnym0HHHX B 
CT0JlRHOB8HHH M8'AJ18HHl:VC_IlPOTOHOB Np • EcJIH lI)lR cpe,nHRX MHOllt8CTB8H
HOCT8ii: H cpe,nHHX yr.noB BliJ18T8 STHX 1l8CTHU xapaRT8paa H888BHCHMOCTL OT 
N,. , '1'0 Cp8,nHH8 HMnym,cu HM8IOT '1'8H,It8HUH10 R yM8HLill8HH10 no Mepe pOCTa 
N, , XOTJJ .8'1'0'1' a<fq;eR'l' H H83H81lHT8Jl8H. 

Ha OCHOB8 MO'A8JlH RJl8CT8paoro THil8.H C HCilOJU,30Brum8M 3KCnepHMeH
'1'8JU,HOff HRq;Op..t8UHH O 1lHCJl8 ,o •••:,: /LlA 1 ¥ .:_RB8H'l'OB (c E'-r > 5 ThB H 

f:~ > IO ThB) C'A8Jl8Hli ROHRp0THI:l8 OU8HRR C81l8HHJJ BS8HMO'A8ICTBHJJ JlH,D;H-
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PYllltl!X 8;IU)OHOB B R,IJJ)6. OHO 0Ka3a1!0Cb 3Ha"IlIT8JI:E,HO M8HbllllIM,'l8M C8'18Hll8 
B38llM0)];8ttCTBM 8;IU)OH8 C 83K1lOHOM (~0,I 6''1T'N ). • 

B .:If - 12C-B38llM0)];8tlCTB.l'IBX paccMOTpeHH CBOttCTBa Jill.nHPYmtHX a;iu>OHOB 
B saBHC!iIMOCTH 0'1' 3Ha'l8HRR B81lH'lHHH J! 0

i..~ , Hat1)];8HHOtt R8R DO :Jf -M8-
30H8M,. TaR K no np~TOHaM. llrul C06HTRtt, conpOBO~)];allltl!XCR ncnycK8Hll8M B 
3II H8CR01lblUlX: :Jr -M880HOB, ll0Jzy'l8HH ~aHHLte O CBOHCTB8X Jlll,nHPYIOiJlIDC 8k
pOHOB B 38BKCRM0CTR OT RyMy nRTHBHOrO 'lHC1la J, 0 (g;op.i. 3) STHX :Jr -Me
SOHOB. 

B p 12c-B38HM0~81lCTBMX CBOfiCTB8 Jm.nHPYIX!tHX a;iu>OHOB paccMOTpeHH 
B 38BRCRMOCTH OT RYMY.1IJITHBHOro 'tiRC1la !f0 

npOTOH8 HJill Jr' -M830H8 1 

ncnyl!l8HHHX B HHTepB81l yrnOB 6 ~ !35° • 
B pesy1lDT8Te oRasanocb, 'ITO Jill,nHpy!l1$ie Jrf'_ n Ji-:- .:..Mesoaa: B 

'J[-12c-cT01lRHOB8HMX, conpOBOlt)];8!)1$iXCR ncnycRaHH8M RyMy.1IJ!Tl1Il3HOrO npo
TOHa KJill 'Jr -M880Ha,OT]ll'l8m'CR no 3H8'ti8HRRM RX cpe,JJ;Hett MH01t8CTB8HHOC
TR ll cpe,JJ;HRX HMDY1lDCOB. B co61mmx C fICDYCR8Hll8M H8CR01lbRRX JI -M830-
HOB B 3Il CBOilCTB8 1lll.nHPYiallWC Jl-+ - H :n- -M830HOB COBDa)];aIOT • Bo BC8X 
CJIY'l8RX He H86JJJ0)];88TCR 38BRCRMOCTH CBOllCTB JIR.nHPYlllllUC a;iu>OHOB OT SH8-
'l8HIDJ B81lll'lHH .r~">' JI! p0 

• H8ll,n8HHHX ,It7.lfl RYMYnRTIUJHHX npOTOHOB ll 
:Ji" -M830HOB. 

OCHOBHHE BW30.Dll 
3a nepHO)]; C I97I r. no !982 r. C Y'l8CTH8M 8BTOpa: 
a) npOB8)];8HO o6ny'ti8HH8. ,I03YXM8TPOBO~_!IponaHOBOtt ·RaM8pH Jia6opaTO

prui: BHCORHX :rneprnt!: m1mfiiy'lR'or.i'"~;.;~6SOHOB o llMDY1lbOOM 40 I'sB/o Ha 
CHHXpogjaSOTpOH8 llilCTRTYT8 (IH3RRH BHOORHX 3Heprml (r. CepnyXOB) 'JI! DY'ti
ROM npoTOHOB C HMDy1lbCOM IO I'sB/c Ha CRRXpogjasoTpOH8 JIBS OIBHI. llrul: 
no.ny'tiBHM OnTRMaJll,HHX peJmMOB o6ny'tieHM RaMepH COS)];aH cnBnH8Jll,HW\ 'm1-
R8p-M8rHHT. 

6) IlpOB8,n8HO H8CK01lbRO cepKii HSMepeHHfi MarHHTHOro DOM .I03YXM8T
pOBOtt nponaHOBOfi K8M8PH no TpeM ero COCT8BnRDJtKMQ/ ')( J If y I H 1.. ) B 
~ !5 T • TO'lR8X C Olllll6ROfi H8 xylt8 0, I%. . .. 

B) IlpocMOTpeHO =: 300 T. CT8p8oqi0'1'0CHHMROB, no.ey'l8HHHX DPH o6.ny
'ti8HID! RaMepH ny'lROM 'Ji--:-MesoHoB, oTo6paao no RPHTBPMMi ROTOpHe cTa-
1lH yate CTaH.iiaPTHHMll, ll ll3M8p8HO ~ 20 '1'.Heynpyrruc "Jf - 2c-B88RM0)];8il:
CTBRii. 

r) IIpocMOTP8HO :::: 60 T. CTepeogjOTOCHllMROB, nony'l8HHHX np:a o6.ny-
'ti8Hllll R8M8pH Dy'lROM Dp0'1'0~0B 1 H8 ROTOpHX Haii,neHO H ll3M8p8HO 467 

p 12c-:-B38.eMO,neiiCTBHii, CODpOBOE)];anJtl!XCR HonyCR8HH8M B HHT8PBa1l yrnOB, 
6mt3RHX R I8QO Jl860paTOpHOtt OH0'1'8MH KOOp,nHH8T, DO Rpaiiffett Mepe, 0,JJ;HO
ro npoTOHa O HMDY1lDCOM p > 380 MsB/o wm Jf -M830H8 0 HMDYJll,COM 
P>· 200 MaB/o. 
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Boa 8KOD8pnM8HT81lbH8R HH~Op,!8Ul!R O DOMO!lll,IO OT8H)];8PTHHX nporpaMM 
sami:oaHa Ha MarHHTHHX 1l8HT8X oyMMapHHX pesy1lbTaTOB (DST} ,It7.lfl 6HOTPO
,neiicTBYlllllUC 3BM THD8 CDC-1604A, CDC-6500 ll E3CM-6. Ha OOHOB8 STOtt HH-
(IOp,18nHH: . 

I. IIpoaH8JlHSHpoB8HH OBOHCTB811 -I2c-.z f' 12c-BsaHM0)];8fiCTBml, 
conpOBOlt)];aJOOtWC0.8 HODYOR8Hll8M B 88,JJ;HDJO no.nycg;epy (3II) 1l860p8TOPH~tt 
OHOT8MH ROOp)];llH8T (JICK} DpOTOHOB H "Ji -M830HOB. 3TOT 8R8Jlll3 DOR8881l! 

a) no )];aRHHM ,wig Ji - 12C-BsaHMo,nettoTBHt!: Bepo.aTHoon aonyo1<aHHa 
npoTOHOB B 3Il JI;K o llMDY1lD08Mll P= (!40+700) MaB/o (W :::(IB,I±0,5)%} 
B ~ I,3 pasa 6onme Bepo.aTHOOTH zcnyo1<aHM B 3Il :JI± -MesoHOB (o HM-:
ny1lD08MH ~ IOO MaB). Hs )];BT81lbHHX OOO'l'HOmeHHtt Mellt,ey aatt.neRHllMH BB
poaTHOCTRMH C1l8,Jzy8T H838BHOHM00Tb HODYOR8HHR B 3Il pasaoro 'lllC1l8 npo
TOHOB, 'lTO, B006me roBOps!, H8 HM88T M80T8 ,It7.lfl 'JT -M830HOB. 

6) B oo6HTHRX, conpoBOllt)];alllllUC0.8 ncnyc1<aHReM .B 3Il JICK JT -Meso
HOB, B Op0BH8HHH O "06H'l.HHMH11 ii -l2C- ll p 12c-BsaHM0)];8ffOTBH.8MH H8-
6JIX),n8DTCR H3M8H8HHR OBOllOTB B08X j{ -M830HOB, OBOftOTB8 BTOPK't!HHX npo
TOHOB npH·STOM OCT8DTC.8 H8KSM8HHHMR.B oo6HT:wrx O DPOTOH8Mll B 3II 3'1'll 
KSM8H8HM OTH00.8TC.8 R CBOffCTB8M Dp0TOHOB ll H8 R8081lTOR CBOfOTB Jr -
MesoaoB. TaRol xapaKTep 1<oppenRnHOHH~ OB.Bsett B '180TH, OTaoo.ameffo.a R 
MHOJ!80TB8HHOOTH BTOpH'lHHX Dp0'1'0HOB 1 DO)];'l'B8Pllt)];88T0.8 ,n8HH1,1MH )];py~ 

8ROD8pHM8H'l'OB. 
B} Ha )];8HHHX no MHOJ!8CTB8HHOOTH DPOTOHOB, ncnymeHHHX B 3Il .l!CK HS 

006HTntt, HM8IOOtWC B 3Il J(° -M880HH, 01l8,Jzy8T, 'ITO ROppeJIJJn;HOHH!le OB.881!: 
M8llt,Jzy npoueoo8MH, npHBO'ARmHMH R KonyoRaHRIO B 3Il DPO'l'OHOB K 'Ji -Meso
HOB,OTOYTOTBYIOT. 3TOT BHBO)]; DO)];TB8plt)];88T0.8 pesynTBTaMH DO OOOTaome
Hll!O M8llt,Jzy OOOTB8TOTBYDJtKMH B8p0.8THOOTRMR H m.188'1' M8CTO ,It7.lfl p0llt,IJ;8HHR 
RYMYJl.8TllBHHX npO'l'OHOB ll ::If -M830HOB. 

r} Ilpoueoo MHOlt80'1'B8HHOff reH8p8.UIDI Ji-M880HOB B C06HTHRX, HM8DmRX 
8;IU)OHH B 3II, xapaRTapn:syeTOH O,nHH8BOBl:lMH OBOllOTBaMll R8R no :rr+, '1'81( 
H DO JT--M830H8M, npH'l8M 8TH OBOllOTB8 ae 38BHC.8T OT apoM8TOB 'ti8CTHU, 
aonya.t8HHHX B 3II JICK, H BX RYMY.1IJl'1'HBHOrO 'tiHCJl8 .f' 0 

• . 

2. PaocMOTP8HH KOppeJlJl'n;HH OBOftO'l'B aeynpyrwc :JI' - 12c-Bsam.10,neffoT-
BKii CO 8B8'18HH8M HBH60JU,W8rO RYMYnRTHBHOrO 'lH01l8 ( ~ 0wiu) , aatt-
)];8HHOro no BOeM BTOpHliHllM 'JI" -MeSOHaM H1lH npoTOHaM B RBZ)];OM zs paccMa- . 
TPRB88MHX C06HTnff. Uc5Hapyl!t8HO: 

a) Haz6onee 'ti8TRO ROpp8.1IJ!n;HOHHH8 OB.88H O B8]1H'qHHOI .r,~.l( , 
H8ll)];8HHOii no :::If -M8SOH8M, npORBJU!IOT0.8 Ha CDOffOTBax IIHOHOB "oonpOBO.llt,11J3-
HHR" H npaKTH'ti80RH H838M8THH Ha CBOffCTB8X BTOPK'lHHX DpOTOHOB. no B08M 
paooMOTpeRHHM X8p0RT8PHOTHR8M DHOHOB "conpoBOE)];8HHR" B 88BHOHMOOTH OT 
SH8'ti8HHR B81lH'lHHH j,0

~._>' Bli,ll.81lRl'.lT0.8 ,!038 06JIB0'1'li! 0 rparuU:t8ff DpH 
~OIA4.4~~ 0,6. 0611aOTb O t~_,>0,6 .8B1lR8TOR 06Jl8CTbJ) RYMYllRTHBHOro 
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p0Jt,I(8RHR ::Jf -M8SOHOB. Tamm· 06paSOM, rparum,a, r,na H8T.I.ltlll8111' IlpDSJB.11.RTI>
O.R oco6eHHOOTR RYMY.IDITRBHOro poameRHR ~ -MeSOHOB, JielltHT He IlpH SHa
T.Iemm J0 == :l (oTaa,nepTROe oupe,neJieHHe RYMYMTHBHOro siiffeRTa), a HH-

1te IlPR J 0 ~ 0,6. 
6) KoppeAAIJ;HORHHe OB.RS.I! o B8JlHT.Il!tHOtt J~it,1: , Hatt.naRHott no upo

TOHaM, IJpOSB.11.Rlll'l'O.R Ha OBOilOTBaX npoTOHOB "ooupOBOllt,It8Hl!tfl" R HesaMeTHH 
Ha OBOttOTBaX BTOpl!tT.IHHX JI -MeSOHOB. Ilo B08M paooMOTP8HHHM xapaRT8PR
OTHR8M npOTOHOB "oonpOBOllt,It8H.l!S3" BH,na.11.R8TC.R 06JiaoTL RYMY.IDITl!tBHOro 06-
pasoBaHHfl npoTOHOB o rparun:i;ett upl!t J0

~a)C '!!. I~2. T.e. rpamni;a no ne
peMeaaon. ~ 0 

• r.na HaT.IHHalOT IJpO.RBJIJJ'l'LO.R ooo6eHHOOTI!: RYMY.IDITHBHOro 
pOE,nEIH.l!.R npOTOROB 1 Jl8UT npr,x SHaT.IeHl!tflX j 0 

~ I,2. 
B~ IlpH BH6ope rp8HHU!l no nepeMeHHOtt j3 ~ ,,IWJ RYMY.IDITHBHOro pOllt

,naHR.R Ji -M8SOHOB, paBHOit 51° = 0,6, H ,IWJ RYMYJI.RTRBHOro pom:,neHH.R 
npoTOHOB - j 0 = I,2 ,IWJ 08T.I8HHit o6paSOBaHR.R RyMyJI.RTHBHHX,npOTOHOB 
H :,r·-MeSOHOB B 'J\-12C-BsaHMo,nettcTBIDJX noJiyT.IaeTO.R OOBna.nemiee B npe
,neJiax SRCnepl!tMeHTallHHX OlIIH60R SH8T.I8HR8 6~ I2 M6. BHBo,n O paB8HCT
B8 oe~eHRtt BSaHMo,nettCTBHtt C p0llt;IJ;8HH8M RYMY.11.RTHBHWC npOTOHOB H Jr -
M8SOHOB nO,ll.TB8pllt,n88TC.R aHaJlHSOM HHB8pHaHTHHX HHRJllOSHBHWC 08T.I8HHtt 06-
paSOB8HruJ RYMYJI.RTHBHWC a,IIJlOHOB no nepeMeHHott Q = f 0 

- o(. a· , r.ne B -
6apHORH08 T.IHOJIO RYMY.11.RTHBHOro 8,IIJlOH8, ol. - nap8M8TP, 6JIHSI<Htt R e.nz
HHIJ;e. 

3. llccJie,noBaHH HHBapHaHTHH8 HHRJIIDSHBHH8 08T.I8HR.R o6paSOBaHIDJ Ry
MY.11.RTHBHHX 8;1!J)OHOB (f) B "J\ -r2c_ R B f 12c..,.Bsamio,neloTBH.RX. Hatt
,n8HO: 

a) 3aBRCHMOCTL f OT RyMyJI.RTHBHOro T.IHOJia !f 0 
HM88T SRCIJOHeH-

IJ;HallHHfi BH,n ( "'exp - f /-<- f>°.> ) RaR ,IWJ o6paSOBaHR.R RYMY.IDITH13HHX 
jf -M8SOHOB, TBR H npOTOHOB, C. napaMeTpOM < p,• > , 6JIHSRHM R YHH

BepcallHOit RORCTaHT8 ( <: J0> = 0.14) 1 xapaRT8pHSYIOOl8fi HHBapR8HTHH8 
HHRJIIDSRBHH8 ceT.IeHIDJ B nrapoROM ,Illlanasoae nepBHT.IHHX SHepran. oTOT pe
SYllT8T nO,ll.TBepit,naeT, B T.I8CTHOOTH, HaJIRT.IHe pelltHM8 npe;n;eJILHOit !lpaTh!eH
TaIJ;HH .RfeP' IlPH HalIIHX SH8T.I8RHRX RHB8pHaHTHHX i.nallHHX saepni:tt ( £ = IQ 
,IWJ p 2c-oTOJIRHOB8HHi\ H €. = 286 ,IWJ JI -It:c-BsaHMO,neficTBHI). 

6) Ilo ,naHHHM ,IWJ :It -IZC-IiSSHMO,neitcTBHfi saBRCl!tMOC'l'L f OT RBS;IJ;
paTa non'epeT.IHOro m.inyllca ( 'ia.) Ji - - M8SOHOB, HonymeHHHX B 3Il, M8-
H.R8T peUM B6JlHSH rpaHRU!l RYMYJI.RTHBHOtt 06JISCTH (npR , ., ~ o. 5). TaRRM 
o6pasoM, saBHOHMOCTI:i 08T.I8HHi!: OT p.J.'l. MOlll:8'1' CJIYllU!TI, eme O;IJ;HRM npRsHa
BOM, BH;IJ;8Jl.RllllHM RYMY.IDITHBHYD o6JiaCTI>. CMeHa pelltRMa OBH;IJ;8T8llCTBY8T 0 
TOM., T.ITO .HeT IJOJIHOtt \r8RTOJ)l!t88IJ;HR SaBHCHMOOTH 08T.I8Hfftt OT · J!' 0 H f i 
BO B08M ,P8CCMOTpeHHOM HHT8PB8JI8 nepeM6RHHX J" ,IWJ -:rr- -M8SOHOB, 
Rcnyll{8HHHX B 3II. 
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B) Ilo .;n;aRHHM ,IWJ :::f - 12c-BsaHMo;n;eilcTBHfi SaBHCRMOCTI> ~ OT nepe
M8RHOtt J3° O,nHHOT.IHWC OI--M8SOHOB, HCilYuteHHWC B 3II, npaRTRT.I80RR OOB
IJ8,n88T O 38BHCHMOCTI>D ,IWJ ~--M8SOROB, HcnyuteHRHX B 3Il B COOT8Be 
CTPYH :Ji ..,.yesoHOB Bcex saaRoB. 3TOT !laRT oorJiacyeTc.R c rHIJOTesott o WJr
ROit 8,IIJlOHHSSIJ;HR RBapROB H OJIYlltHT no,ll.TBepJ1t;IJ;eHR8M BOSMOl!tHOCTH RSBJI8T.I6HH.R 
RB8pl{-n8pTORHWC CTPYRTYPRHX q'.yHRIJ;Hit HS ,n8HHHX no RYMYJI.RTHBHOMY sq:~eRTy. 

r) IloJiyT.IeRO nO,ll.TBepi;n;eHHe YHHBepcallHOCTH ,IJ')lfl 98BHCHM0CTH HHB8pH-
8HTHHX HHRJllOSHBHWC C8T.I8HHit o6paSOB8HH.R RYMY.IDITHBHWC npOTOHOB OT RB8,11Jl8-
T8 WC RMnyJII,COB. 

4. l100J18;IJ;OB8HO .RBJ18HHe noJIHoro paSB8Jl8 .R,11Jl8 (IlPH) MHrneHH 88 npHMe
pe Jl8rI<Oro .R,11Jl8 yrJ1epo,na no;n; ;n;ettcTBHeM "JJ--MeSOHOB C plT_ = 40 ToB/c. 
Hatt;n;eHO, T.ITO 8TH .RBJieHR.R npOHCXO,lJ,flT C BepO.RTHOCTI>ID/B;JlJ308 60JII,ID8tl 06~0-
npRH.RTOil, ROT0p8.R noJiyT.IeHS npH IlOMOillH !IOTOSMYJII>OROHHOil MeTO,ll;llRH ,IJ')lfl I1P 
CP8BHHT8llHO T.RllteJIWC .R.ne.P Aa l Br H Pb • lls 888JIHS8 C06blTHtt C Il'ffi 
yrJ1epo,ne oJie,eyeT: 

a) C06blTIDJ C IIPl1 yrJiepo.ne H Bee :n -12c-Bsa.0Mo,neltcTBlliJ X8paRTepH
syDTC.R 0,nHHaROBl:lMH CBOilCTB8MH npOTOHOB no a'ceM X8P8RTepHCT.ITT<8M (RpOM8 
MHOllt8CTBe8HOCTH) H pasmi118TOTC.R no CBOliCTB8M BTOPHT.IHh!X "Ji -MeS080B. X8-
p8RT8P STRX OTJIHT.IRit T8ROtt lite, R8R'H .IT)lfl C06HTHtt, conpOBOl!t,n8IOlllID{C.R HC
nycRSHH6M RYMY.IDITHB8WC 'Jf -MeSOHOB. 

6) YrJIOBOe pacnpe;n;eJI8HRe npOTOHOB HS C06blTHli C IlPfl yrJiepo,ne HM8-
eT CTPYRTYPY C M8RCHMyMOM, COOTBeTCTBYIDlltHM yrJiy ROHyca MaX8 ,IJ')lfl Y.D.8P
HWC BOJIH. TSRa.R l!te CTPYRTYP8 yrJIOBWC pacnpe,Il.eJieHHli H86JIIO,n8eTC.R ,IWJ 

npOTOHOB RS BS8HMO,Il.ettcTBHil, conpOBOl!t;IJ;8KXllHXC~ HCIJYCR8HH8M RYMYJI.RTHBHWC 
JI -MBSOROB. 

T8RHM o6pasoM, BC.R.COBORYTI80CTb noJiyT.I8H8blX q8RTOB YR8SJ1B88T 88 
TeC8YD CB.RSI> .RBJieHHtt IIPH MHill8HR C RYMYJI.RTHBHl:lM aq'.qeRTOM. 

5. PaccMOTpeaa npo6JieM8 JIH.nHPOBBHH.R B Heynpyrax S,IIJlOH-YFJiepo;n;awc 
BSSHMO;n;elicTBH.RX H HSYT.I8Hll CBOltCTBa JIH.IlllPYTOIJtHX T.I8CTHU. IlOR8S8HO: 

a) no BCeM pacOMOT~8RhlM xapaRTepHCTHR8M He 8a6JIIO;IJ;a8TC.R oyuteCTBe8-
80~ paSHRUH Mel!t,Jzy CBOliCTBBMH JIH,n;upymuuc ~8CTHU B IJHOH-8YRJIOHHWC H IJHOH
.R;IJ;ep8b1X BS8HMO;n;ei1CTBH.RX, T.e • .R,IIJlO ;IJ;JIJJ JIH,ll;llPY!OutHX T.I8CTHU OR8SJ1B88TC.R 
npBRTH~eCRR nposp8T.IHhlM. OTO IJO,ll.TB8pl!t,neeTC.R pesyJII>T8T8MH 8H8JIHS8 
CBOliCTB ·6HCTPWC T.I8CTHIJ; B.SaBHCRMOCTH OT T.IRCJ18 saperHcTpHpOB8HHWC Boo-
6HTRH Me,ll)leHHblX npoT080B, 8 T8Rl!te ROHRpeT81:lMH OU88R8MR C8T.I8HH.R BS8HMO
,nelicTBH.R JIH,IlllpyDJlllX 8,IIJlOHbB B .R;IJ;pe. 

TSRHM o6p8SOM, BC.R COBORYIJHOCTI> noJiyT.IeH8WC ,Il.8HHHX no JlH,ll;llPYKXl!HM 
8,IIJl08.aM nOSBOJI.ReT 38RJIDT.IHTI>, T.ITO 8~~8RT JIH,nHp0B8HH.R np8RTHT.IeORR He llC
R8l!t8eTC.R .R,IIJlOM H noaTOMY CBOltCTB8 JlH.nHPYJlllll'tX 8,IIJl080B.8ecyT HHqOp.tSIJ;HID 
0 nePBHT.IROM 8RTe BS8HMO,nettCTBH.R 88JI8T8Kl!l8rO 8,11Jl088 B .R;IJ;pe. 

6) Bo BC8X CJIYT.I8.RX c:n-12c- H p 12c-Bs8RMO,nettcTBHlt) 88 Ha6JID,n88T
C.fl 3aBHCHMOCTR CBOttCTB JlH.IlllPYICXIIHX 8,11Jl080B OT 9H8T.I8HIDJ B8JIHT.IHH f 11le<4X 
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H f' , H~emrn:x: R8R 110 11POTOH8M, T8R H 110 :Jf -M890H8M. 3TOT pe
sym.T8T corJiacyeTCH O 11pe,ncT8BJ18RH8M O·TOM, ~TO Jm,Itl!'.PYJllllH8 ~BCTRIU:l 
o6pasyJOTCH HS RB8PROB-C118RT8TOpOB, 11POX0.14ffll!RX CRBOSb H.Il;PO 6es·BS8H
MO,It8ffCTBHS, 8 RYMYJIRTHBH8H ~8CTHna HBJIR8TCH CHrHaJIOM-0 llt8CTROM coy
~peHHH ,IJJ)YrHX RB8Pl{OB H8Jl8T8!XJ18rD 8.Il;POHa. 

BcD COBORyllHOCTb ~HHWC no ROPP8MUHOHHl:lM HBJ18HHHM B MHOllt8CTB8H
HOM p0llt,It8HHH tiaOTHn Ha H,IJ;P8X B RYMYJIRTHBHOil OOJIBCTH TPY.IUiO llOHSTb B 
paMRax MO,n8Jl8ll, TBR RJIB HH8~8 OCHOB8HHHX Ha npe,ItCT8BJ18RHH O CYlll8CTBO-
B8HHH B H.Il;PS KBa3l1TffiCTHn HYRJIOHOB. CHTYBUWJ OCJIOMHS8TCH 81Jl8 
H T8M, ~TO PR.It o6aapyE8HHWC ~~8RTOB Jm:00 B0001Jl8 H8 o6cyllt~8TCH B T8-
0peTH~8CR.liX pa60T8X (BOSMOXHOS cymecTBOB8.lill8 .rpaHHmi: RYMYJIRTHBHlllC 
nponeccoB, OTnII~HOil OT ~HCTO RHH8M8TR~8CROH ~ OTOJIRHOB8Hd 3Jl8M8H
T8PHlllC 8,IJ;POHOB, IDC CBHSb C 3~~8RTOM .lIB,Itl!'.pOBBRHS, HBJ18RH8M IlPH MHin8HH 
H np.), JIBOO HM M8JIO Y.It8JIR8TCH BHHM8RHS. IlOCJ18,IUl88 OTHOCHTCH R TBRHM 
~YH~8HT8JlbHl:lM B011p008M, RBR CMSb RYMYJIRTHBHlllC HBJI8.lilltt O nponeocoM 
MHOl!t8CTB8HHOit reHepaUHH 8.Il;POHOB, B011pocaM CMSH M8E:n;y nponeccaMR 06-
paSOBBRHS RYMYJIRTHBHWC oapHOHOB R MSSOHOB a T.,It. IlO-BR,It0'.MOMY, H8HOO
Jl88 npaBHJll,HHli nyTb ~ 110HHM8HHS HM8Iaq8ftOH B H8CTOHIJl88 BP8Wl 3RC118-
!)HM8HT8Jll,HOil HH~Op.!BUHH - 3TO RB8pR-118PTOHHli8 npe,ncTBBJISRHS O CTPYR
Type CT8JIRHB8JOO!HXCH OO~SRTOB H paccMOTpeHH8 nponecca lltSCTROro pacce
HHHS HX ROHCTHTY8HTOB. 

M8T8pH8nli ,Itl!'.CC8pT8UHH 011y6nHROB8Hli B OJI8:n;yJOOtlll paOOTBX: 
r. A.H.AJieaB, H.A.raJ1RaB1 ••• B.E.JIJooHMoB n ,IJ;P. "IlpHMeHaHRa ~HRep

MarHHTa 11PH ,It03Hp0BR8 ~HCJ18 ~BCTHn Ha nysupbROBliB R8M8PH". M~BS, 
on 71-106, CepnyxoB, 1971. 

2. Y.r.I'yJIRMOB, B.r.KoJI8CHHR, ••• B.E.JI!o6HMOB H ,IJ;P. "MMnyJibOHHli 083-
llt8Jl89HHli MarRHT ~ ,ItOSHPOBRH 38Pflllt8HHHX ~BCTHn BliCORHX SHeprHn 
H8 nys1,1pbROBhl8 R8M8pli11

• Oillni, 13-6186, lf36H8, 1972. 
3. A.U.Ao:n;ypaXHMoB, ll.B.MHoraMOB, ••• B.E.JI!o6HMOB H ,IJ;P. "MsMepeHne 

MarHHTHOro IIOJIR B M8rHKT8 2-MeTpOBOil nponaHOBOil nysspbROBOil Ra-
Mepli UlliHI.". UMHM, 13-6448, lf36Ha, 1972. ' 

4. A.U.Ao:n;ypaxHMoB, H.AHreJioB, ••• B.E • .IIJo6HMoB H .Il;P. ·11Taon11mi: HSMe
peHHwc 3H8~8HHH M8rHHTHOro 110JlR ~ nponaHOBOil llYSliPbROBOli RaMe
Pli TilK-500 JIBS OW!M", UHHM, E2-I3-6657 , 0 lf36aa, 1972. 

5. B.A .EeJIRROB, C .A.,lloJirnil, ••• B.E.JIDOHMOB H .Il;P, "Pacnpe,neJieHHe HH
:n;yRUHH MarHHTHOro llOJIR H OIITH~6CRH8 ROHCT8HTli .ItBYXMSTPOBOil npona
HOBOil nysupbROBOfi RaMeps". UMHM, PI3-II045, ,!Jyoaa, 1977. 

6. A.M.AHOinHH, B.E.JIDOHMOB H .Il;P. "CTpyRTypa yrJIOBWC pacnpe,neJieHHil 
npOTOHOB, HC11Ylll8HHWC HS COOliTHfi C IIOJIHhlM pa3B8JIOM R.Il;P8 yrJiepo,na 
:::rr:-MesoaaMn c P'1t. = 40 TuB/c". orum, PI-8~332, lf36aa, 1980: 
fl~, 1981, T. 33, C. 164. 
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7 • A .Il.racnal)flH, B.E • .IIJo6HMOB H .Il;P• "06pa30B81ill8 M8,ItJI8HHWC :Jl
0

-M830-
HOB B :J1 - 12c-B38HMO,n8il:OTBHSX llPH f¾- = 40 TuB/o". owrn, 

PI-8~359, ,IJyoaa, .1980. 
8. Xl.Mop~HOBB, B.E.JIJooHMOB H ,IJ;P. "POllt,It8HH8 ~BCTHn C OOJll,lllHMH none

pe~Hl:lMH m.mym.cllWl BO. B38HMO,It8i1CTBHHX ";Jf ~e30HOB C ayRJIOHaMH H 
H.Il;PBMH npH 40 TuB/c". m~rn, PI-80-606, J136aa, 1980; Eonrap. @13. 

JKYPH•, 1981, To 8, Je 2, C • 121.' 
9. A.M.AaornHa, B.E • .IIJo6HMOB H ,IJ;P. "Msy~eHHe RoppeJIRUHil B "JT -

1
2c-Bsa-

m.10,neilcTBHHX npz P-q- = 40 TuB/c B RYMYJIRTHBHon o6JiacTH". OMHM, 

PI-8~716, lf36aa, 1980. 
IO. A.M.AaornHH, A.M.EaJI,Itl!'.H, B.E • .IIJo6IDAOB, M.M.CoJIOBbeB. "CBofiOTB8 

:Jl -12c-Bsa.r,mo,neitcTBHit B saBHCHMOCTH OT RYMYJIJITHBHOro tiHcJia Jf -
MSSOHOB, HCnymeRHWC B 38,IUlDD nonyc~epy Jia6opaTopaoit CHCT8Mli ROOP

,Il,KHBT". omrn,.I-8I-2I4, lf36aa, 1981. 
II. A,1f.AHOIJlllH1 A.M.EaJI,Itl!'.H, B.E • .IIJo6HMOB H .Il;Po "MHB8pH8HTHli8 HHRJID3HB

HI18 ce~eHHH o6paSOB8HHH RYMYJIRTHBHWC Jr- -M830HOB B :ir-
12

C-BS8H
MO,It8HCTBHSX nPH P11- = 40 TuB/c B saBHCHMOCTH OT HX RYMYJIRTHBHO
ro ~HCJ18 H nonepe~aoro HMllYJlbCa. qe~eHHH oopasOBBHHH RYMYJlRTHBHWC 
CTpytt". OMHM, PI-81-678, lf36Ha, 1981; fl~, 1982, T. 36, c. 685. 

12. A.M.AHOinHH, A.M.EaJI,Itl!'.H, B.E • .IIJo6HMOB H ,IJ;P. "KoppeJIRUHOHHHe HBJieHHH 
B MHOE8CTB8HHOM pol!t,It8RHH ~aCTHn aa H.Il;P8X B RYMYJIRTHBHOtt 06JI8CTH". 

OMHM, El-82-352, lf36Ha, 1982. ' 
13. B.E • .IIJo6HMOB H .Il;P. "KoppeJIRD;llH B 8.Il;POR-H.It8PHWC BS8HMO,It8il:CTBHSX, co

npOBOllt,ItBJllllHXCH HCllyCR8HH8M RYMYJIRTHBHWC npOTOHOBII. Ol1HM, Pl-82-363, 

lf36aa, 1982. 
14. A.M.AHOWHH, A.M.EaJI,Itl!'.H, B.E.JI!o6HMOB H .Il;Po "lfay~eHH6 ROppeJIRIJ;Hit B 

"Ji - 12c-BS8IDdO,n8ttCTBRflX npH P11- = 40 raB/c B RYMYJIHTHBROit oonac-

TH". H!D, 1982, T, 36, c. 409. 
15. r.A.AraRHinHeB, .n.Ap.iyTnHii:cRH, ••• B.E.JID6HMOB n ,IJ;P. "CBoitcTBa pc. -

H p T~ -B38HMO,It8itCTBIIfi npH pp = IO TuB/c, conpoBOat~JllllHXCH HC
nycRBHHSM RYMYJIJITHBHWC npOTOHOB H "Jf -M830HOB". OMHM, PI-83-327, 

lf36aa, 1983. 
16. A.Y.A6:n;ypaXRMOB, H.AareJIOB, ••• B.E.JI!oOHMOB H .Il;Po "MCCJI8,It0B8fill8 He-

ROTOPHX M8T0,Itl!'.~8CRHX BOllpOCOB, CBf!38HHWC C o6pa60TR0ll co6HTHll, sa
perHCTPHPOBBHHliX B 2-MSTPOBOR nponaHOBOii nysupbROBOil R8M8pe Ol1HM". 
UMHM, I-6967, lf36aa, 1~73. 

17. H.AarenoB, H.Axa6a6sa, ••• B.B.JIID6HMOB H ,IJ;P. "HeROTOpse MeTO,Itl!'.~e
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