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I. OHJWI XAPAKTEPHCTI!KA .ImCCEPI'A.IWII 

AKTYM:E.HOOTI> rrpo6JieM!l. HcCJie;n;oBamm perutttd rJIY60KOHoyupyroro 
BSaHMO;n;ettOTBWI 8,llp()HOB O s.ztpaMlI ,D;am :aamme OB8;n;emm O paonpe;n;eJiemm 
a;n;poHHott mTepmI BHyTpH H.DJ.)a, o oBOlloT:eax oWI:LHUX Bsruwo;n;ettoTmt:lt Ha 
npOOTpaHOTB8HHO-Bp8M8HHHX mrrepBaJiaX llOp!I,D;Ka Io-I3 OM H I0-23 08R. C. 
nsnemi:eM a;n;pon-smepma Bsrumo;n;eiloTmttt oBJisrura Ha;n;8Jl!,l0l Ha o6HapYJ!t8-
HHe HOBHX OOOTO.mnrll H HOBUX np0Jmlt8H1Ift OTIJYKTypH a;n;p0HOB (KBapitOBHX 
cTeneHett oBo6o;n;u). 

O;n;HHM H3 M8TO;D;OB H3M8tremut HHilX>~ 06 9Tll'.X nponeooax .flBJIJI8T
CJi mntlID3'1lllmrll: no;n;xo;n;. B pesynTaTe TeopeTRtreoRoro n sKonepHM8HTan
Horo noCJie;n;oBaHn:ft lIHRJIIlBnBHHX pe~ 6wr OTRp!lT PJJ,D; srutoHoM0p:aooTett, 
npxoymmc nponeocaM MHOl!tacTBeHHoro o6pasoBaHW:[ traomn._ IIpn: aroM 6wro 
YOTaHOBJI8HO, tlTO mntnmHBHU8 paonpe;n;eJiemm OnHOUBallTO.fl B paMRax MHO
rmc MO;D;8JI8ft. Il03TOMY Hapll,D;Y O mntJillSHBHHMH O;n;HO'laCTlI'llIUMR xaprutTepHO
THit&m HatJaJIH H3y'laTI, H KOppeJIJII(IIB B Ha;n;8l!,ll;8 Ha TO, tlTO ;n;amme O Rop
p~ 0:Kal!YTO.fl T80TOM, WBOTBRTeJil,HUM K BH6opy Tott MR :imott, T80pe
Tll1180KO! MO;D;eJm. Ko Bp0M8HH HatrMa pa6oT no T8M8 ;n;n:ocepTarr;m ROppa.7I.fl
n:im M8l'l,Jzy' sapsmemnn.m traoTl!'.IJll,MH B a;n;pon-.Fl;n;epma: BsaHMo;n;eftoTBWIX 6wm 
l'ISytre:tm ll80I,M8 MaJIO. 

06pa30BaKII8-1tYMYJI.flTHBlWX 'IW.CTHn B a;n;p0H-.Fl;n;8pHUX B3al!MO,D;8tiCTBRIIX 
- trn:OTO smepmd ("ROJJJI8KTID3Hllil") ai_MlaRT. Jvm 0Im08HH.fl nponeocOB KYMY
JI.fiTl!BHOro p0ll,It8Hl!.fl 'laOTHJl, B 'IJaOTHOOTl'l npOTOHOB, 6wm npe~Ol!t8Hll pas
Jllttlml8 MO;D;eJm a;n;pOH-.Fl;n;8pHoro B38ll:MO;D;8ilCTBWI: qattap60JII,Ha.fl, RBapK-nap
TOHH8.fl, MO;I1;8JI:E, MHOrOKBapKOBUX OHOT8M (;n;n:6apHOHOB), MO;D;8JIJ, MHOronyKJIOH
HllX (~pHHX) Roppe.JillnHff B H.DJ.)8 l! ;n;p. ,lvm BWICH8HRll,KapTHHl:l nponacooB, 
npoTe~ npH poll,I(amm: ICYMYMTRBHOro npoTOHa (a;n;pona), Heo6xo,Itl!Mo 
llOJIY'l8Hl!'.8 HOBHX BROnepm.teHTaJI:E,HllX ;n;amm:x:. 

Pa6om, npOB8;n;8HHll8 no T8M8 ;n;n:ocapTan:im, .flBJim>TCR: 'laOTl,D npor
paMMH OROT8MB.THtraOKOrO HOCJia;n;o:eamm nponeccOB BSaHMo;n;ettoTBH.fl n- --Me
BOHOB C Hj'RJIOHB.Ml![ l! H.DJ.)aMl! npl! 9H8prHH 5 raB, BHIIOJIHll8MOft O llOMOlll1>D 
200....mirpoBOft nponaH~OHOBOft ny31ip:E,KOBOft R8M8pH Jia6opaTOpm! H.D;apma: 
npodJiaM owrn. HOCJI8,D;OBamt.fl npOBO,wITCl! no;n; odntHM Hay,muM pyKOBO;Il;OTBOM 
,mena-KoppecnoH,D;oHTa AH CCCP npoqieooopa B.II.J];llaJianom. 
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yam, pa6o,m. Ua,ln,D llCCJIO;Jl;OBamnl HBJIRa'l'CSI :e:syqamta mntlIDSllBHHX 
xaprut'l'ap:e:c'l'mt ll KOppa.,rsmHOHHHX CBO:l!C'l'B B o6paSOB8.HKH sapsmamrax 'JT -
MaSOHOB ll np0'1'0HOB B IIROH-yr.napo;rnmx B3am.ID;Jl;a:11c'l'B:WO:, CpaBHemta nOJIY
~eHHHX pesyJIE,Ta'l'OB O npa;ii:c:itasrumm.m Taopem~eCKBX MO;Jl;8Jiatt. 

Hay-cmM HOBlISHa :e: SHa'l:HMOO'l'l, pa6om. 3Konapm.mH'l'aJII,HUa ;ii:amme, 
Ilpe;Jl;O'l'aBJiemma B ,llllCOep~. xapaK'l'apnsymcsr BHOOK0:11 O'l'a'l'HO~aoKoll 
o6aona~aHHOC'l'LIO :e: OCHOBaHH Ha pesyn'l'a'l'ax aHaJmSa !5000 'Ji- C -BSall
MO;Jl;attc'l'Bllll ll 7500 oo6H'l'llll BSS:IIMO)l;a:l!c'l'Bmt JI--M830Ha C Jl.'tU)8Mll: lfil)80Ha 
np:e: 5 raB/c. 

B P93YJIE,'l'a'l'8 npoB8;ll;8mtHX llCCJI8;Jl;OBamnl nOJJY1l8Hli BallWHa CB8;Jl;aHRI! 
06 llSy-qa.BlllllXClI npon;eccax; MHOI'l18 pesym,'l'a'l'H np:e: 8'1'0M SIBJIRMClI HOBm.m. 
K ~CJIY no;ii:o6HHX, paHee He :e:syqemmx xapaKTep:e:c'l'llK a,Iq>OH-sr,ttep:ma Bsa
HMO;ii:ellcTB:e:tt, O'l'HOClI'l'ClI: 
- ll3M8p8llll8 SaBHClIMOC'l'll Cp0;rtH8ll aCCOD;Ha'l'llBHOit MHOJKeC'l'B8HHOCT.ll Sapm!eH
HHX ~C'l'HD; ll MOM8H'l'OB pacnpe;ii:8Jiellllil 0'1' 6HC'l'p0'1' BH,It8JI8mmx: r,+ - R v
-M830HOB R cpaBH8llll8 nOJJY1i8HHlilX pesyJIL'l'a'l'OB C npe;ii:citaSaHWIMH RaCRaJtHO
RCnapR'l'8JILH0:11 MO;Jl;8JIH ll MO;Jl;8Jlll KSCKB,Ita mm:e:pyuqaro 8,lij)OHa; 
- Ha6.Jn:J'Aemte 8aitOHOM9pHOC'l'8it, npa;ll;CRa9HBa8MWC rmIOT890it "01teitmmra B 
cpe;rtHeM" ~ saplDltemwx 'ff -MesoHoB; 
- yc'l'aHOBJiemi:e roro ihaKTa, ~o M8XaimaMH BHY'l'Pl'IH,It8pHoro nepepaccemnm 
R norJIOnt8HHH 'ff -MOSOHS Ha CKOppeJIHpOBaHHOft nape HYRJIOHOB ;Jl;OCTa.'1'0~0 
xopomo on:e:cHB8llT samICHMOC'l'll MHOJltec'l'BeHHoc'l'll 'tlRCTHI( Ntot, N,r- , N11+, 

Nr1, (npoTomr,BWieTaJIIl1lie B nepe,ItHlOD nOJIY*PY B .n.o.K.) O'l' ~CJia ey
MYJISI'l'HBHHX npOTOHOB Nn; 
- on;emta cpe;ll;Hero sHa~HHSI mHPHHH ll IIJIO'l'HOCT.11 8Hepre~acKIDC ypoBHol 
pesOHaHCHHX COC'l'Osrmt:11 HYRJIOHHHX CRC'l'8M, o6yCJIW3Jnl'.BamtHX :e:cnycKamta 
npoTOHOB B Sa.ztHD) llOJIY'CqlElpy B £ 1

0.K.; 
- Ha6.Jn:J'AaIDia ll llCCJI8;Jl;OBaHK8 ROPP~ no yr.ny pa3JI8Ta M83J'IY npO'l'OHa
Mll B 98,ItHa:I! IlOJIY'Cql8P8 R .I(!)YI'm,m Sapm!811'.HHMl! ~c~ corJiaCHO npe;ii:-
0:itaSammM RBaIJR-nap'l'OHHOll MO;Jl;8JIR sr,ttapHHX \IJJIYRTYBJJ;i!!; 
- IlOJlY'l8lllla B pacnpa;ii:0Jiemmx no nepeMaHHoil, xapaK'l'8Pll9YJDt8ll llOpsr,ItOR 
KYMYJISI'l'llBHOC'l'R, yRaSamdl Ha Cytl!8CTBOBaim8 B H,Itp8 \IJJIYRTYanmi.llJIO'l'HOC
'l'll H,It8pHoro B8nt8CTBa. 

I!OMHMO aroro, npOB8;Jl;8HO ;Jl;8'1'aJII,H08 H3ytr8llll8 ll conocTaM8Hl!8 8KC
neplIM8HTaJll,HliX ;ii:ammx ~ O;rtHO~C'l'R'llmX mmm:>SIIBHHX pacnpe;ii:eJIEimii!: H 
MHOJlt8C'l'B8HROC'1'8tl B'l'Opll'llmX sapmgemmx llBOHOB ll np0'1'0HOB C npe;ii:CRasa
mrm.m KaCR8,ItHO-HCnapR"l'8nHOtt MO;Jl;eJm, a Tal(llt8 onpe,n8JI8Hli npocTpaHC'l'
B8HHO-BpaMeHHHe xapaKT8pBC'l'HKB npon;ecca H~8Hl!SI '1'~8C'l'B8mmz: ff -
M830HOB. 
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Ilpa1tTH'Cf8CRaa: noHHocTL paoom. Paspa6oTammll Maro,n BH.IteJiemm: npo
neccoB Ha pasmnr:: sr,ttpaX B "MHorosr,ttepHoll" (MHOrOROMIIOH8HTHOll) CMac:e: 
Mo:118'1' 6HTL HCll0Jll,30BaH B 8EcnepHMaHTax, np0BO,IJ;ID.lliX C llOMOntLD ItaMepH0:11 
ll .ztpyI'llX M8TO,nmt. 

Ilo~mme HOBH8 ;ii:amm:a O paHaa Ha llCCJI8;Jl;OBaI31IlBXClI xapaK'1'8pROTH
ItaX 8,lij)OH-sr,ttapHoro BSSRMO;Jl;ailcTBM (MHOX8CTB8HHOCTR, MHOro~CT~e 
n:BJieHl!SI, ROppOJI,inlm) cymeC'l'B8HHO .ttonOJnmlOT HaROIIJIOHHl:la K HaC'l'OmrtElMY 
BpeM9mt npe,noTaBJiemm 06 h A-BsaRMo;ii:ettoTBMX; OHlI nosBOmwr cqx>pMYJIH
ponaT:r: HoBHe sa;ii:a~ ;rr;ur. 60Jiea r.ny6oRoro n:cCJia;ii:o:BaIDIJI h A-nsaRMO,n:attcT
Blrlt npll IIJiaHHpOBamm 8RCnapmiraHTOB HOBOro noROJiemtsr. 

Anpo6anrur pa6oTH li nyOJJlOOl.mm_ 00HOBHHa pesym,Ta'l'H ,n:HCcap'l'aD;IDI 
.D:OitJia,It!i.BaJIRO!, Ha oawmapax JIHil murn:, MHCTHTYTa (pll3mtR AH AsCCP; 
npe.ncTaBMJIHO!, Ha M8l!f,If,YHapo)Uma ROHqiep8HD;WI no !pHSmta BHCOKBX 8H8prmt 
B T6:wm:CII (!976 r.), B Ea.Ry (!976 r.), ony6.mntoBaHH B JtYPHM8 "H.nap
Hast ~sRRa", B c6opHHKe C'l'a'l'8tt "HaRO'l'OpHe BOnpoCH T80p:im 8JI8M8HTap
HHX -cmcmn :e: aToMHoro sr,ttpa" IIa,naT8JII,CTBa ":3.IDA" r. IiaRy (!980 r.), a 
Taua B BH.Ita npanpmI'l'OB :e: coo6mallllll omrn:. 

I 

CTt>VKTVpa JmccepTaIIIDI. ,UZccapTB.D;Wl COCTOHT HS BBa,naHHSI, ~8Tlip0X 
I'Jial3 li 8rut.1Il1'l8HHSI, CO;ll;8plltlIT II6 C'l'paHRII; Mall!HHOIIRCHOrO T8KCTa, 39 pn
OymtOB, I6 Ta6JIRD;. C!mOOR JIHTapaTYPH HaC~THBaaT !05 HalIMaHoBalllrll. 

IT. CO,ILEPl!tAHllE JmCCEPTAUIIH 
Bo BB8Il8mm 0600HOBaHa aK'l'YaJll,HOC'l'L '1'8M!l, O'l'Ma~eHa WIO;Jl;OTBOp

HOCTL mntm03RBHoro no,nxo,na R aHaJIHsy npon;eocoB MHOJltacTBaHHoro o6paso
BaHWt '!aCTHI( Ha H,Iij)8X. OnRcamr OCHOBHHa llOJIOJlt8Hl!SI R3B8CTHWC TaopeT.11-
~aCIWX MO,It8JI8ft H rHil0'1'88 - O Macm'l'a6Ho-mmap:e:aHTHOM noBe,n:emm: cnaKT
poB ItyMy'MTRBHHX M880HOB H sr,ttapHOM CReff.lnmra ;rr;ur. KYMYJISITRBHHX 6apzo
HOB. PaocMOTJ)aHH npa,ncKasHBaeMHa m,m CBOllCTBa npon;accoB MHOlt8CTB8HHO
ro Jl0lf,It8HHSI. IlpHB8;ll;8H Rpa'l'R:e:tt o6sop pasym,TaTOB 8RCnapm49HTaJil,HOro 
HsneHWl mnt1Ill3imma paaitna2, KYMYJISI'l'llBHoro sr.rtepHoro aiM>9RTa, nOJIY
~emmx .no ~a"IBJla pa6oT no TeMa J:tHccepm~. Cqx>J:MYJIHpOBaHH D;8JIH J:tHO
oapmniroHHott paOO'l'H. KpaTRO HSJIOl!taHO co,nep,rruma ,n:HccapTaD;Im. 

IlapBM r.mm nOOBSint8Ha M8TO,nmta npoBO,naHHSI 8ROnepm.t8HTa. Kpa'l'KO 
OIIRcaHa 8RCII8pJW8H'l'aJILHaSI yc'l'aHOBRa - .JtBYXCOTJIHTJ)OBM: nysupLROBaSI Ra
Mapa JIHil omrn: C nponaHOBtlM H nponaH-qipeOHOBHM HallOJIH8HlI8M, nOM8nt8HHM 
B a.naR'l'pOM!ll'HH'l'a HK-3-4 c ~an r.mrmi:moro nOJI!l H r =I, 7 T H 06-
.nyqeHHan: B oy-q:KO r,- -M830HOB C mmym,coM 5 raB/c CRHXpocpa80'l'pOHa 

Jia6opaTOplm BHCORHX 8Heprlltt OIDilf. 
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Onpe,1t8JI8HO IIpoit8HTH08 B8COB08 COOTHOmemi:e npomma ll (W80Ha B npo- . 
IIaH-cweoaoBol CM8CH: fcF1~t ::{29;t3)% lI fc1tti ={?I,±3)%. BmIOJmeHa 

pa6oTa IIO CTaTHCTJI1!8CitOMY paS)'.1;8JI8mm BSamto,JtelcTmift Ha SQU)aX yrJiepo

'Aa, wr<>pa lI 6poMa. 
OIIKCBlia M8TO,Jtmta odpadoTitH qiwn.MOBOil llzjiop~. lICIIOJII,SOBaHHOil 

JtJI!t. HCCJI8,JtOBaHWi Heynpyl'lIX mtOH-yrJiepO.i:tmJX BSlll!IMO,Jt8loTmift. )VIJI IIOJIY

'!8Hlm <plISlttI80ImX pesynTaTOB B ,ItHOC8pTru::Q,m 6wro HCIIOJII,SOBaHO 22500 
IIHOH-JJ.Jtepma BSSHM0,1te:licTBW!:, n B EX '!HOJie - I5000 codHTHil aeynpyrEX 

rrc -BSroIMO.Jt8ffoTBH:li, 7500 OOdHTHI BSW!MO,JteffOTBlUI rr --M890Ha o JJJU)a-
t,m CFsl3'l. . 

BTopasr rJia:sa IIOOBSmt8Ha nsy,:zemm lIHRJIDSHBHoro poJr,Itemm: sapRZeH

ma: 'If --M8SOHOB lI IIpoTOHOB. lfOOJI8,JtOBaHH MH0'18CTB8HHOOTH 1 m.myJII,C!W:8 1 . 

yrJioBHe, dHCTpoTHHe, nol:bme .JtHqXpepem:t11aJWme paonpe,1t8Jlemm: sapmiteH

ma i:monm. IlpoB8,Jt8H aHaJIHS 8ltOII8pnM8HTam.mDC OII8ItTpoB O IIOMOlll!>ll ItaO

lta,ItlIO-llOIIapl!T8Jll,HOff MO,Jt8JIH {KIDA); paC'!8THH8 CII8KTPH IIO IOOd HaXO,JtllTOJI 

B oorJiaCHH C 8ltOII8pllM8HTanmu.m ,JtammMH. 

Baepmre ~ BJU)OH--H,Itepma_BSWIMO,Jt8lcTmift H8yt!8Ha SaBllCDOO'l'D 

cpe,JtHel accO~THBHOil MHOZ8CTB8HHOCTH sapmitemmx 'mOTmt < nc1i(y)> OT 
r.-:-+ m- ~ 

dHC'lpOTH BU'A8JI8HHl:lX 11 - 11 --M8SOHOB B IIo.llymmJmSHBma peaititWIJC , 

:;r-+c ->Tt-+ncJi+X, en 
Jf-+c -'JT++nc1i+X. <2> 

Ha pnc. I ll 2 IlJ)HB8,Jt8HH ,ltaHHH8 O < nc:1,(y)> B peaRI:tWJX {I). lI (2), 
COOTB8TCTB8HIIO, B SaBllCllMOCTH OT 6HcTpom 'ff -MeSOHa B JI.C.It. '1'aM 
llt8 IlJ)8,JtOTW3JI8HH aHaJIOrH'IHH8 ,ltaHHH8 ~ Jrp -BSroIMO,JtelcTmift IIpll 5 
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raB/c lI paC'!8TH IIO IOOd. Bll,JJ;Ho, 'ITO paC'!8TH8Jt 11.'JlHBaSI Ita'!80TB8HHO OIIll

CUBa8T SaBHOHMOOTl, < nw(Y)> OT y • Cpa.BH8Hll8 0 ,ItaHHHMH ~ 11-p -Bsa

EMO.Jt8ilCTm'd!: IIOitaSHB8.8T, 1i'1'0 II8p8XO,Jt OT IlJ)OTOHa It JJ,Jt8pHOI Mmll8Hll He 

BHOOHT CYllt80TB8HHl:lX HSM8H8Iml B (fx>pM;y Sa.BlIClIMOOTH < ncJ.(Y)> OT lj • B 

11-p -BSam.ro)leiloTBmIX OTHOCHT8Jll,HO dOJIIimR8 8Ha'!8HWI B8JIH~ < n,h(y)::> 
~ BU'A8JI8HHHX Jr -M8SOHOB . RS Sa,ItHeff' IIOJIYCqJ8pil { IIO OpaBH8H:llll 0 

< nc1,(yJ;,, ~ BI:1.D:8JI8HHID: r;+ --¾11880HOB) yitaSHBaM Ha IJP8JIMY1118CTB8H-

H08 odpasoBaime TaltlIX Ji- --M8SOHOB B COdHTRIDC C 60Jimel MHOJIBCTB8H

HOCTI,D, 'ITO corJiacyeTCH 00 CTaTll'.CTll'I8.Cit011 MO,Jt8JI1,I) BOS6~8HHID: COCT0-

.11Iml. B TO X8 Bper.m ~ Ji-C -B3roIMO,Jt8IOTBHil Ha~a8TCH paB8HCTBO 

SHa'I8HHff B8Jlll'!HH < n,Ji(y)> ~ BU'A8Jl8HHHX J;- lI 'ff+ --M8SOHOB HS Sa,Jt

H81 IIOJIYCif,epH. Tmtoe IIOB8,Jt8Hll8 < ncJ,(y)> IJP8,ltCKaSHB8.8TCH TBXZ8 lI B MO-

,Jt8Jlll J.ta.Clt8Jt!l Jm.ItHPYDitero BJU)OHa. 1 

C I\8,lll,D IlJ)OB8pltH B08MODOOTB OYJ!l80TBOBamm ltOJr.7!8ItTHBHHX BOSd91t

,1t8Hd B JJ.IU)8 { TJma "y.ttapnoil BOJIHH") HSytieHH yrJIOBH8 pacnpe,1teJiemm: 

IIpoTOHOB B oodHTWDC C IIOJIHHM pa3B8JIOM JJJU)a yrJiepo;rta. 0Tdop TaKl:DC co

dum IIpoBO;r:tMOJI IIO CJI8,17YDIIHM ltpl!TepRRM: 
~=np +n11+-(n11- -J.)~'f, 

r,Jte np _ -;,mCJio lJ,1(8HTJ$mHpoBaHHHX B codHTHH IIpoTOHOB lI · nn:t -'ll!OJIO 

r,:t -M8SOHOB, _ 
- np~3 , n11•r11-J>n7T+f1i-J, 

r,Jte fi 11♦,11-) ~ I, 5 - op(WlM MH0llt80TB8HHOCTI, 'flYJT-J -M8SOHOB B 'ire -
BSamdO,Jt8ftOTBWDC; 

,nN>nrs. 
8,It8CI, nl'f ll n,, -11l!OJIO IIpoTOHOB, JI8'ffllltlDC B JI. o. R. B II8p8.JtHl)I) lI Sa,ItHJl!O 

IIOJIYCqJ8pil OOOTB8TCTB8HHO. 

IlpOTOHH lJ,1(8H~BaJmCl, B HHT8pBBJI8 mmyncoB O' IB < pp< 0' 7 
reB/o. IIOJiomt'l'8Jll,BH8, H8Pa8'A8JI8Bml8 IlJ)ll IIpoOMOTpe ,me~ 0 p > 0, 7 
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raB/o, OTHOO:IJJllIOI, K 'Jft- -M830H8M. !IOSTOMy' pasj'MHO 01illTaTI», 'IITO B0-

mrcnma n~=nn+-(n]i--J.) npOIIOPitlIOHMiiHa ,mo.ny 6UOTJ)UX npOTOHOB, H, OOOT

B8TOTB8HHO STOMY, BB80TH Iq)HT8pml 
I . 

I ~ f'lp ~ 3. 

Boero IIO STHM Iq)IIT8PllliM 6wro OT06pano 500 ooduTml. BepOSlTHOOTI, 

nadJmn;emm TaRHX ooduTmt, onpe.zt8J!JieMaJI RaK omomemi:e me ROJm"l8CTBa 

R tmo.ny B08X 'Jf-c -ooduTml, paBHa W =(3,3±(),2)%. 
Ha pno. 3 npIIB8,It8HO paonpe,It8JI8HH8 IIO ROOllliyOY yrJia BWI8Ta ,11.lrJI 

IIpOTOHOB B JI. o. R. B OT06pammx IIO Blim8yrul3amm:M ltpIITSpWIM ooduTmtX. 

80i 

60 

40 

0 .5 
case 

PHO. 3. Paonpe,It8JI8HH8 IIO ROOHHYOY yrJia BHJI8Ta npoTOHOB. 

To'llUI - 8KOII8pHM8HT8.Jll,Hll8 :3Hati:emm, I'HOTOrpaMMU -

paO"l8T IIO KIDA. Pao-qeTHHe H 8KOII8PHM8HTalll,HU8 

paonpe,1tSJiemm OTHOpMRpOBaHJ:l Ha pa.mme IJ.IIOllla,ltK • 

B RatJ80TB8 lf)oHOBOro paonp8,It8JI8lllm HOIIOJll,30:aaJIHOI, pesyJII,TaTH pao-qeTa 

IIO KIDA. Hs pno. 3 Bll',10IO, 'IITO B np8,It8Jiax "l8TUp8X OTaTHOTH"l80RWC omn

dOR HadJm,Ita8TOSt mm IIO,It yrJIOM (} =570, ROTOpml H8 OIIHOHBa8TOJi JIO MO

,It8Jllt, B, TaRHM odpasoM, He odyOJIOBJI8H Hll: O,ItHHM HS M8:italm31'.IOB BWI8Ta

mm IIpOTOHOB HS JI,Itpa, 88JIOllt8HHWC B KliM: pasBaJI OOTaTO'lllrOro H,Itpa, II8-

pepaooemme Ha BlJYTl)l:tlJ.l(epma: HyKJIOHax B IIOrJIOlll8HH8 M8WI8HHOro 'if -
M830Ha OROppe.mtpOBaHHOit IIapol HYRJIOHOB B,Itpa. IIo.ztodmdl MO,ItSJII,mrlt am-· 
.ims BmIOJIHeH BIIepme. , 

YrOJI,IIO,It ROTOP&M HadJm,ItaeTClI MaltOHMyM B yrJIOBOM paonpe,It8JI8HHH 

BTOpRtJHHX IIpOTOHOB, OOBIW,Ita8T JIO 3Ha"l8mm O yrJIOM Maxa (yrOJI MeZJtY 
(fil)OHTOM paonpoo'l'paH8lllm "y,ItapHOI BOJIHH" H 001,D B88l!tMO,It8IOTBmI}. 0,ItHa

RO m.t8DTOJI H ,ItpyrB8, 8JII,T8pHafflllllll8 T80p0TH'q80RH8 oxe:w, ROTOpue MOr

JllI du np8T8~0BaTI, Ha IIpe,ItORaSamre MaROEMYMa B paiiOH8 0 ::: 57°. B ,ItlIO

oep~ 8TOT BOIIpOO odoY3,TtaeTOJI IIO,ItpOdHee. 

6 

11 

,, 

B IIOJiymilt1IIX3IIBH!lX: pe~ 

'fi--tp--1i±+(n-:1.Jl+X (3) 

r;- +c-'Ji±+(n-J)r+X (4) 

Z -sapmitemme tJaOTmt!l, BRJI!)tJaSt npoTOHH, lIOOJI8,ItOBa.HO B03MOlm08 nposm

JI8Hll9 SaROHOM8pHOOT81 "oKettmmra B•Ope,ItHeM". CorJiaOHO rIDIOT838 "oKett

JilIHI'a B Op0.ItH8M", O,ItHOtJaOTII"lHll8 mnt7ImlIBHll8 paonpe,It8JI8HHJI ( < fJ.>/G)x 
( d~/d PJ.) H ( <f,1">/<5 )•( c/G/df,1) npll J➔ <><> B peaKilMX MHOllt80TB8HHOro 

o6paSOB8llll'SI tJaO~ H8 ,ItOJll!ml SaBII08TI, OT Ha'IBJIJ:,HO:lt :meprlllI, OT MHO

llt80TB8HHOOTlI BTOpll"lHllX lJaOT~, a TaKZ8 OT TIDia OTaJIRl!BaJJIIIDCO!I tJaO~ 

( (5 -IIOJIYIIHMl)3IIBH08 08'q8HH8 poz.itemm tJaOTml1:l, < P1 > H < Pi,> ope,ItHIIe 

llOII8P8"lHll8 H npo,ItOJII,HH8 m.myJII,OH BH,It8JI8HHOit tJaOTml1:l npH ,ItaHHO:li TOIIO

JIOrHH 006HTHSI) • 
Ha pHo. 4 H 5 np8,It0Tal3JI8Hll 9ROll8pHM8HTaJII>HU8 paonp8,It8JI8HM 

(<1Pn1Gn).(dC:,./dfl) R (<fi,>n!v'n)•(d""/df,1) ,11.lrJI ooduTml sa.ztamwtt TOIIOJIOrHH 

0.8 

~ pfSu_ ir 
I ~••• 

:.... . 
0.6 

0.1 ,...._ 
a:' 
-0 

'--
\DC 0.2 
3 ,...._ 
~ .....__ 

0. ~ 
o..""' 
~ 0.8 

r ~ n+ . ' 
~ 
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0.4 

0.2 t. ·~ .... l . 
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I I I 
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PE:c. 5 

lI3 pa~ (3) lI (4).TuCTOrpaMMH - ,Iµ[JI peaitD;lilll: (3),TO-m - ,Iµ[JI peaitD;lilll: 
(4). 0603Ha'tf8mm: Ha PlICymtaX CJI8.ItYDJt1I8: :x: - .ltBY'XJIY'i8BH8 co6UTM, • -
Tp8XJiy'tf8Bll8, Y - 'tf8Tlip8XJiy'tf8Bli8, .A - IIJi~6BH8, ■ - meC'l'R7lY'I8Bll8; 

·cIJJIOll!HaJi rHCTOrpa.MMa - ~8Bli8, nyHKTllpHM - 'tf8'l'Hp8XJiy'tf8Bll8, 
TO'IIW - mec~BHe. Ms PlIOymtOB Bl!,JtHO, 'tfTO "cKeAmmr B ope,?tHeM" Bll

IIOJIH!l8TC!I ,ItJm 'Ji± -M830HOB B II8p8M8HHO:lt 1V<ll> lI ,ItJm Jj+ -M830HOB B 
nep8M8HHO:lt P,/< .P,, > ,Il;1III paSJm'lfHOtt TOIIOJIOrHH co6HTd. HapymeHHe 01te:lt
mm:ra B Ope,nHeM ,ItJm 1i--M830HOB B II8p8M8HHOfi _fi1/<.fi1> OBll3aHO C 8<.@eK
TOM Jm.ItlIPOBa.Inm 'Ji- -M880HOB, Tarom o6pasoM, B pesym.TaT8 Ha.IlllIX lICCJI8-
,ttOBaHH:lt 0Ka3aJIOCL B03MOlltHliM pacnpOCTpaHlITL OIIpaB8~00TL rmrOT83H 0 
"oKeffmmre B cpe,?tH8M" Ha HOBH:tt KJiaCO npo~eocOB (a.Iij>OH-H.It8PHH8 npo~c
CH). 

TpeTM rmrna IIOOBIDlt8Ha lICOJI8,tt0BaHlIJl H8ynpyrn:x: B3amAO,tt8ffCTBl!:lt fi-_ 
M830HOB C H,Itp8MlI yrJiepo,ii;a C lICIIYCKaHH8M IIpOTOHOB B 3a,ItHDD IIOJiy*py 
B JI. o. K. PasBHT MeTo,tt onpe,tt0Jiemm MHHlIMaJJJ,Horo 'tflICJia Nmin BHYTIJH
s.ztepma cornapeHH:lt (IIOpH,I(OK K,YMYJIJITHBHOOTH) B a.Iij)OH-H.It8PHHX B3aHMO-

8 

I 
"ri ti: 

'l 

,'~ t 
) 

\· 

~ 
11 

' : ' •, 
i' 

.. I-

.ii;ettcTBWDC. JlJm 8,lij)OH-H,It8pHO:lt peB.RitHH 

d+B-C+X,' 

r.tte C - paSJm'tfHlle pernOTplIPY8Mll8 B Ka.Mapa sapmiteHHHe 'laCTlIIJ;!:l,X - ne
Ha6JIJimaeMHe 'tfaOTlIIJ;!:l, lI3 3aKOHOB 00:x:paHemm: aHeprHH-m.mym.oa IIOJ!y'la8M 

N. ~A= t-K·CDSB (5) 
min ,, - 'f. (E.-t dt•~ic•; ' 

r.tte e -oyw.mpHasr aHeprM 'laOT~ C, 0 -yroJI M8llf,I(y pesym.TllpY!J!llIM 
➔ 

B8RTOpOM m.myJILCOB K 'tfaCT~ C lI m.myJILOOM II8PBlI'tfHOrO_a.Iij)OHa Po, M-
Macoa npoTOHa, E0= J P,2 + m:' , md -Mao ca nepBH'tfHoro a.Iij)OHa. 

JlJm Kall!.ItOro mIOH-yrJI8pO,ttHOro B8amJIO,tt8ffOTBWi Nm,,, onpe,tt8JIJ?JIOOL 
np:e: CJI8.ItYi1JtHX yCJIOBHJDC: a) He y,mTHBMROL B pao'tf8T8 IIpOTOHH c P< 0,3 
raB/o, IIOOKom.ey TaK:e:8 IIPOTOHH o6pa8YMCB: B OB08M IIO,lta.BJIIDlll8M 60JIL
mRHCTB8 ~ pesym.TaT8 np0~8CCa pa3BaJia B036y,ir,tt8HHOro H,Itpa-OcTa'l'lta; 
6) OT6HPaJIROl':, co6HTM, ,I1;1I11 KOTOpwc A~nc, r,tte n, -'tfROJIO BTOPR'tfma 
H,tt8H~~OBaJIHHX npOTOHOB C P> 0,3 raB/o. C Y'i9TOM 8TlDC yCJIOBH:li 
6HJIO IIOJIY'tf8HO Cpe,nH88 MmllIMMLH08 'tflICJIO BH,vTpRSI,It8pHlll: OOy,ii;apeHHtt 
( 688 Y'tf8Ta OJtHOKPaTHHX B3ruIMO,tt8ffOTBKli 'Jr --M880Ha O KBa8RCB060,ttHHMH 
HYRJIOHaMH H,Itpa): < Nmin> = I,58J:O,OI • 

Ha p:e:c. 6 np8,ttOTaBJl8HO paonpe,tt8JI8HlI8 no B8JllI'llIH8 A, KOTOpa.sI xa
PaKT8p:e:syeT 'tflIOJIO HYRJIOHOB OOCTaBHOit OROT8MH, Y'tfaOT~ett B ,ttaHHOM 
aKT8 BSaHM0,11;8i!CTBWI, HaJllI'tfHe MaKCHM;yMOB I!plI A, ItpaTHOM n8J.!liM 'lHOJlaM 

I 
~ 

51-'' •' ••, 
••••• 

3 

0 

•, 
•• ... .. 

··•!••·· PE:o, 6 
4 ,. 

I, 2, 3, ••• , OB~8T8JILOTI3Y8T O Oytll80TBOBaHlilI BHYTpR H,It8p qiJryKTOHOB 
(qiJrylt-ryan;mt IJJIOTHOOTR H,It8pHoro B8~80TBa) C "4RCJIOM HYRJIOHOB K::I,2,3, ••• 

Onp8,tt8Jl8HH TOllOJIOrR1!8CRlI8 08'tf8HWI npo~eoooB :e:ouycKal!WI IIpOTOHOB 
B Sa,It!D)Xl llOJiyopepy Pi lI RSY'tf8HH KOpp~ M8llf,I(y MHOllt8CTB8HHOQTLI) 
BTOP~ sap!D[eHHHX -qac~ :e: 'tflIOJIOM Pl. Iiwro ycTaHOMeHo: 

I. < n,, > H8 3amlClIT OT MHOllt8CTB8HHOOTR Ji -M880HOB N'Jllc ; 

2. 3aBRClIMOCTL < nn> OT llOJIHOrO "4RCJia npOTOHOB B C06HTlm 
dJIHsKa 1t JIHHebott, T. e. cpe,nHee 'tflIOJIO nporoHoB, B!lJl8TamtHX "nasa,u;"~ 
OOOTaBJIJl:8T IIOOTOJIHHyl) ,ltOJII) IIOJIHOro "4RCJia IIpOTOHOB B 8B8S,tt8; 

3. Op0,ItHlil8 MHOllt80'fB8HHOOTR ~TOHOB, lIOIIytll8HHWC B nepeJtH]ll) nOJ:l:y-

*PY· H8 srumosrr OT N,,. · 
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ABTOpH pJJ.Ita pa6oT 06'I>IICH!IDT SBBHCHMOCTH I+3 IIp:IIBJI8'I8IDl8M pasma: 
MO,It8JI8tt, M8'1!,Izy' T8M KaK B ,It:IICC8PTBitlIB noRaSaJIO, -qTQ yti8T JmlIIL Mexrums
Ma BHYTP~8pHoro nepepaccemnm ycnemHO 06'I>IICM8T SaBHCHMOCTll MHO-
llt8CTB8HHOCT8i1 N1i, Np OT nPI • . 

HcCJI8,ItOBaHH m.myJILCHH8 Cn8RTPH np0TOHOB, BWI8Trua!1HX B 88,t(HDD 

nOJIYcgJ9py, IIpOB8,It8HO cpaBH8ID18 C pactz8T8MH no KHM H npO,It8MOHCTPHPO
BaJIO COOTHOm8HR8 mtna,I(OB paSJm'IHHX M8XaHIISMOB o6pasoBaimJI N B pas
Jill'tffiliX 06.rraCTJIX ~SOBoro npOCTPaHCTBa (pnc. 7). 06HapyxeHO, 'l!TO BRJ.[8,D; 

M8XaHHSMa nepepacce.mnm: C YB9Jm'll8Hll8M yrJia BHJI8Ta Pi YM9Hl:llla8TCSI BO 
BC8X llHT8PBaJia.X m.myJILCOB, a BMa.n; M8xaHllSMa nor~o~emm JT -M8SOHa 
CROpp8JI:HpOBa.HHOtt napott IJYMOHOB SI,Iij)a paCT8T H Wr.R: 60JII,l!JllX,llMllY~LCOB 
( < 0, 7 raB/c) nrpaeT HaH60JI88 CYJ)t8CTB8HJ:IY!O pom,. 

d5 
ciP 

1~11! 
200 

150 

100 

50 

O(,,··-'~-
D,2 P(r>B/c) 

I 

Pllc. 7. IfMnyJILCHH! cneRTP np0TO
HOB, HCnyCRa8MHX B sa,zumm 
nOJIYcgJ9py;1tp8CTHXll - 9RC
nepHM8HT, rHCTOrpaMMa -
pactraT no KHM; IIyHRT.l:Ip -
BMa,D; OT M8XaJIHSMa nepe
pacce.mnm:,TO'llm - BKJla,D; OT 
MexrumsMa nor~o~emm. 

Ha1meHO, 'l!TO B8PO.IITHOOTL OIIHOaJlll.ll paonpe,It8JI8Hll:A no m.my~LoaM"npo-
TOHOB Hasa.n;" r~a.n;Kott SaBRCEMOOTLD - H8 60JI88. 0' 5%. XapaKTep OTKJIO
H8Hllff 9ROn8pBM8HT8JII,HHX pacnpe,It8JI8Hllff wm np0TOHOB OT r~ott 9KOno
H8~aJII,HOil napBM8TPHSan;mI, nOJiy'I8HHOtt O noMO~!l qrulep60JILHOil MO,It8J!ll 
fOp8HmT8ffHa-3HHOBL8Ba, (pHC. 8), HallOMHHa8T 0~88 nOB8,It8Hll8 
C8tz8Hd no m.myJILcaM H yr~ BHJI8Ta B a,ItpOH-.ll,It8pHHX coy;napeIDl.lIX IIpll 

HllSitllX 9H8prHJJX, TaK HaSHBa8MH8 "apmtOOHOBORll8 !plIYXTYBitlIB". HcnOJII,SYH, 
BnOJIHe \I)opMaJILHO, ynowmyTOe OXO,ItCTBO O apHKCOHOBOKmm 4iJiyRory~. 
MOJUIO OIIp8,It8JWTL cp8,ItH88 SH8.'ll8Hll8 pesOHaHOHHX m:Hpmt H MOTHOOTL 9H8p-, 
reTHtz8CRHX YJ)OBH8ft BOS6yJ1t,Itemm lJYMOlllmX OHOT8M-Mllm8H8tl, oCSyCJiaBm:IBa
DltHX ncnycRrume np0TOHOB B 88,t(HDD nQJIYcq>epy: . _ 

< r> = (0,4+0,5)/K MaB, 
r.ne K-tm:CJIO MaKOn,yMOB, IIpllXO,ltl!_IllllXC.ll Ha e,nmmtnmtt mtT8pB8Jl 9H8Pl'lm . 
nonymemmx IIpOTOHOB. 

IO 

,-;--. 

· % 0 1 I J 11111 n I 'I I II U1J : ln..RI u~ IJ 
-.... .. ~ 
:Z -20 
·' 3 
-,::, 20 

0.1S 0.27 0.46 
P,, [lia/c] 

to 

Pllo. 8. 0TKJIOH8mtll 9KCn8pHM8HTaJII,HHX pacnp8,It8JI8Hlltt OT 
pactzeTHott "r~oil" SaBROID40CTll B llHT8pBaJiax 
It, CO$ 0 / ::::0, 2 Wr.R: pasJm'IHHX yr~OB 0 BWI8Ta 

IIpOTOHOB. no OCH a6c~cc OTJIOEeHH m.myJILCH 
"npoTOHOB Ha3a.tt". CJreBa yitaSaHH llHT8pBalIH e,cosB • 
IIpne.nemme B8Jmlmlm norpelllHOCT8! - OTBTHCTH1t8CRH8. 

B pesyJILTaT8 n0Jlyti8HO SHB'll8Hll8 < r> ~ IO MaB. 8TO SH8."l8Hll8 MRS
RO K omr.ita8MeM 3Hatz8HHHM m:HpllH B!lOOKOJiezamwt BOSCSyJ!t,IteHd H,lt8pHofl: Ma

T8Pllll (,It:1ICSapnoHoB), npe,ncRasaHHHM B paCSoTax B.A.MaTBeeBa, B.K • .llyiwt
HOBa, A.H.TBTOBa. 

Ce'l8Hll8 P8B.KnIDI, B KOTOpofl: "npOTOH Kasa.It" o6pasy8TC.ll aa O'll8T 
paona.tta ,It:IICSapnoHHoro pesoHaHoa, ecn eyMMa N 00tzeHd, OTHOC/IlltHXC.ll. 
K pasmm op:a:eHTm:tMM OllllHOB H Op6R'laJII,HllX MOM8HTOB 11BO'rlm, YtzBOTBYJ)-

II 



JitHX B .nrumoil peaimim. B 8ltCII8plIM8HT8 N MOJmO onpe,ne.,mTI, HS COOTHO

meHM N=<R{f)>2/[<R(.P?>-<P.(f)'~n ' r.ne R(.f)::6o/6"' -OTHO

meHHe 8KOII8plIM8HTaJII,HOro 08"!8HM K "q>OHOBOMY" B Kal!f,ItOM 6mI9 paonpe.ne

JI8HIDI no m.mym,CB.M. HoOJie.nyJI Ha OIIHTS BemrrmHH R (P) .It1III "npoTOHOB Ha

sa,1t" B lIHTSpBBJie yrJIOB co$ 0pJ 6 (O; -0,2), IIOJiy'Ja.8M f/c: 15. Honom,syJI 

OOOTHOm8HlI8 D=2Jlr/N M8llt,ey' nmpmIOil yp0BH8il BOS6y.,r,ne:mm r, paOCTO.S:

HlI8M M8llt,ey' ypoBmn.m D n: B8Jmtm1toil N , onpe.nSJI.e:eM < D>t=. 4 MaB. 

Il0.nytr8HH8Jl'. 9KOII8pHM8HT8JI1,H8Jl'. 01')mta IIJIOTHOCTlI 3H8~r8TH'l8CKHX 

ypOBHei1 .nn:6apHommx pesoHaHCOB < d > =I/< D > =II 4 MaB- paHee Ha onu

Te He onpe,n8JIHJ!ao1,. Om oorJiacyeTCJI c npe.no1tasamI8M Teopmt, ocHoBaH

Hoil Ha MO.ItSJIH meoTHKBapKoooro MemKa. 

KBapK-napTOHHa.e: q>OpMyJIHpOBKa rHllOT88H H,Itep:ma: i_pJiyKT,Y'an;ml nosBO

JIHJia 06'Ll!OHllTl, pg.n 8aKOHOM8pHOOT9il IcyMy'JIIITHBHOrO p()Ji!,lt9HlIJI 'IJaOTHI( Ha 

H,Itpax H llp8.Il:CKa8aTI, Ha.JIH1m8 xapaKTSpma: 1toppemm;1dl no yrJIY paSJieTa 

.Il:BYX 'l!aOTHI(. B pesym,TaTe IIpOB9.It8HHOro HaMH HOOJI8.ItOBaHM BII8PBH8 yc

Ta.HOBJI9HO Ha.Jmtm8 Ta:KHX KOppE3JIJlll;d no yrJIY paSJISTa sapmtemtHX 'ff -
M980HOB lI IIpOTOHOB O IIpOTOHBMH B 88,!tHSil IIOJIYCq>epe (plIC. 9); q>OHOB08 

pacnpe.nSJieHH8 Ha PHOYJIK8 pacotm:Ta.HO O IIOMOJitl,10 0,l(IIO'IJaOTlI'l!HHX HHKJilOSHB

HHX paonpe.nSJieHIIi1 B IIp8,JtlIOJIOJ!t9HHH H88aBHOHMOro HOnyOita.Hltft 'IJaOTHI(. 

--~ 

COSS(PJ-Z:/11 

Pllo. 9. :3KcnepHM8HTaJII,mi8 paonpe.nSJieHM no KOCIIHYOY yrJia pa8JI8Ta 

~ nap 'IaO~: "IIpOTOH Ha88,D;" - IIpOTOH (pi P), "npoTOH 

Ha88,D;"-IIOJIOD:T8JII,HO sapimeHHHe 'IJaO~ (P~ 'JT"' ,P), "npo

TOH Hasa.n"- 'Ji- -M980H (Pi '.JT- ) ; B OK06Rax yt<a8aHH lIH

T8pBBJIH m.mym,oOB 'l!aO~ (B ToB/o). KpyltltaMH 0608Ha1i9HH 

"q>OHOBH8 paonpe.nSJieHH.e:". HopMHpOmta Ha 9Kcnepm.mHTaJll,HH8 

sHa1-eHM B o6Jiaom 0,5 < cos 0 < I. 

AHa.JIOrH1iH8Jl'. 8aKOHOM8pHOOTI, B paonpe.nSJieHMX no yrJIY paSJI8Ta Ha~

Jiao1, IIpH HCOJI8.ItOBaHHH pp-B8aIIMO.It8ilCTBmt IIplI 9H8prHH ff =53 raB ~ 
1i0 

-MSSOHOB o 60Jil,llllIMH nonepe'IJHHMH m.mynoBMH 2< Pi< 5 (raB/o) (asH-
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My-TaJil,HH8 1toppe.1Ilmlm) • TaKHM o6paSOM, Ha6JIB:uta8Ma.e: B Ham8M 3KOnepm.teH

T8 1t0pp~ MOJJtST 6HTI, pesyJII,TaTOM ItBaseynpyroro ooy.napeHII.e: HaJie

TaJlllSro '.ii- -M830Ha O "'l'lm8Jioil" 1torep8HTHOit i_pJiylt~eil JI.li:'JPHOil WlT9-

plIH ("i_pJiyKTOHOM") B H,Itp8 yrJiepo.na. Ilo.no6He KOppE3JIJlll;d B pOllt,I(emm ey
My-JIIITlIBHHX 'IJaO~ 0 KOppe.n:im;ilRMH B IIpOI(eccax o6pa80BaHHJI 'IJaO~ C 

60Jil,IIIHMK ,pl OBtm8T8JII,OTl3Y8T B nom,sy no.no6II.e: M8XaHH8MOB (llt80TKOro 

COy.napemt.e: ItBapKOB) 3TlIX JJ:HYX llpoI(SOOOB • 

0,nHaKO HaJilI'lffl:9 o6c~aSMOil xapaKTSpHOil ItOpp8JIJlll;lm o llp8RMYJit90T

BSHHHM paSJISTOM 1-aOTHI( Ha yrOJI - rao0 C>JDW3JIOOl, H B .npyrmc MO.Il:SJµIX, 

IIpeTSIJ.ItYllllHX Ha 06'IJIOH9HlIS IcyMy'JIIITRBHOro aifxI>eKTa. Hanpl!Msp, 'A,lill HYK
JIOHOB, no OYJitS~TBY, 6wra Ka1iSOTBSHHO nps,nCKaSaJ!a a.HaJIOrlrnla.e: KOppSJI.e:

I(II.e: mi OOHOB9 MSxa.mJSMa norJIOJitSHHJI OTHOCHTSJII,HO M8,IµISHHHX 1T -MSSOHOB 

napol HYKJIOHOB H,Itpa. 

YOTaHOBJISHO, 1iTO M9XaHH8M norJIOJitSHH.e: B npe.nSJiax 3KOnSplIMSHTaJII,

HUX T01iHOCT8i OllHCHBaST paonps,nSJISHmI no yrJiaM pa3JieTa 0 (PJ P) 'A,lill 

HHTSpBaJia m.myJll,OOB llpoTOHOB (0,18+0,6) raB/o :e: HS OllHOHBaST paonpe

.ItSJISHID! no yrJiaM pa3JisTa pffl+ II Pnr- . 

i 
lJeTBSpTa.e: rJiaBa nOOB.e:JitSHa :e:s;rrsmm HHT8ppepsm:~IOHHHX aifxI>eKTOB 

II napHHX Kopp8.JIJIIt'l'Ii1 'A,lill sapmteHHHX 'U -MSSOHOB, o6pasoBammx: B Hsynpy

rlIX r,-c -B8alIMO,It8ilOTBII.e:X. Il0.nytr9HLt .namms O IIpOOTpaHOTB8HltHX ( R ) H 

BpSMSHHHX ( 'f ) :rapaKTSPHOTliltaX npo~scoa rsHSpat:tmI sapJDB:SHHHX 'Ji -Me

soHOB B C.I(.M. :e: JI.C.K. OOOTBSTOT~mto: Re =(2,~,8)~. 'fc =(7,4:t 

3,5) ro-24 osx H R11 =(2, 7±1,2) ~. "

1

2,. =(IB.±7)' ro- 4 osK., r.ns R -ops.n

Hlli1 pa.ztlIYO 06JiaOTlI BSaIIMO.ItSilOTBH.e:, 'f -HSKOTOpoS aifxI>eKTlIBHOS Bl)EIMI!, 

oo.nspEaJitSS HHqJO~ O'Bp0MSHH USHH HOT01iHl!Ka, 0 pas6poos MOM9HTOB 
I 

HX "BitJI!Rsmm" HO IIpO.ItOJII,HOM pasMepe OlICTSMH. 

OI(SHSHa OKOPOCTI, .ItBDSHHJI lIOTO'IJHHKa llHOHOB ("MSSOHHOro ~sp6o

Jia"): 
'4.='f,,. ✓1-.P' ~ j, = 0,9.t(),2 

3Ha'l8HHS ft 6JIHSit0 It HSBSOTHHM MHpOBI:D4 .ItammM. 

Jvm .. onpe.nSJisHHJI nonspe1iHoro pasMspa o6JiaoTH HSJIY1iSmt.e: 'ff -Msso

HOB BllSPB!:lS 'A,lill 8.npOH-.e:.nspma: BSaHMo.nsloTBIIil HOnOJII,SOBaH M8TO.It BpayHa 
H <»l)tmMaHa, OOHOBaHHI,ti\ Ha KOppeJDnti!OHHOI cemm M8llt,ey' nonepe"IHI:lMR m,myJil,

OaMK O.ItHOHMSHHO sapJDB:SHHHX 'ff -MSSOHOB. B pesynTaTe n0.nytr8HH 8Ha"l8-

mm:: 
Jvm Ji+Ji+ -msommx nap Eh =(2,0±<),4) w, 
'A,lill fi-11- -MSSOHHHX nap Ri =(2,2,t0,2) W. 

I , 
IlOJIY'l8HHH8 pa3HHMK M8TO.ItaMK H B pa8JIH'IIHHX OlIOTSMBX OTO'l8Ta SHa-

1i8Hml ~8M8p0B o6JiaoTH HS.nytr8HHJI 'ff -M880HOB OOBIIa.ItaM B npe.n8Jlax( · 

81tonepll!MSHTaJil>HHX norpemHOOT8it. 
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Ill. OCHOBiillE PE3YJI1TA'I'l:l 

I. Bl:lIIOJIHeHH pa6om no rrporpaMMHoMy o6ecrre'l:emm :mcrrepm.i:eHTa., 
M8TO,Itli'l:8CRR8 1'ICCJI8.IJ;OnrumR: 1'I paspa60TR1'I! 
- CTaTRCT1'I'l:80K08 paS,ll;8JI8Im8 B88.llMO.IJ;81lCTBllll Ha JI,lij)8X yrxepo.IJ;a, WTOpa 
n 6poMa; 
- oneHKa cpe,ItmDC MIIOJlt80TB8HHOCT8ll IlpOTOHOB rrpR B3aIIl/10.IJ;8il:CTmm 'Ji- -
M830HOB OT.IJ;8JII,HO O J'J,I(paMK WTOpa 1'I 6poMa: <n>F =2,15±0,07 <n:>11=6,6±0,3; 
- COS'Aaim8 X8HTH OYMMB,PHUX pesynTaTOB CMO.IJ;eJIRpOBaHHHX IIO KilM~200000 
co6uTHii IIROH-yrxepo'AHUX BsaRMo.IJ;elloTBRll rrpn 5 raB/c. 

2. liCOJI8.IJ;OBaHU paH88 H8 l'I8ytmBIIIH8CJi B 8,lU)OH-sr,n;epHUX B88.RMO.IJ;8llCT
BWIX saBRORMOCTll ope,IUiett aCCOnHaTRBHOll MHOllt80TB8HHOCT1'I 8apm!temmx: 'l:aC
THn < nui(Y)> 1'I MOM8HTOB paorrp8.IJ;8JI8HRll C2(Y) 1'I C3(Y) OT 6liOTpOT BU,11;8-
xemmx 'Ji+ - 1'I 'j;- -M830HOB. YCTaHOBII8HO, 'ITO qiopMa paonp8.IJ;8JI8mdl 
<Ylt.1,(y)> O'ARHaKOBa ~ r,-p- 1'I re -co6liTRtt • .llJm 'P-C -B3amJIO.IJ;8ttOT
BRi1, B OTmtme OT 'Ji-p -BS8.llMO.IJ;8ttOTBml IIPR Toll l!t8 8H8pI'lm, Ha6JIIIJ'Aa8TCSI 
paB8HOTBO 8Ha'l:8Imll Bem'l:RH < nch ( 9 )> ,IVm BI:l,1(8JI8HHUX 'ft- - , 'Jl"'" -M880HOB 
1'I3 88,I(Hett IIMJCW9pH. IIo~eHHUe 8KCII8pRM8HTaJII,HH8 .IJ;aHHH8 Ra'l:8CTB8HHO 
OlIHOHBalDTC!l Ra.OKa,ItHO-l'IOIIapRT8nHoll MO.IJ;8n!) 1'I MO.IJ;BnD KaCKB,Ita Jm.InIPYD-
Dt8rO 8,lU)OHa. 

3. HcCJie.IJ;oBaH rrponecc rrOJIHoro pasBaJia sr,n;pa yrxepo.IJ;a. BepooTHooTI, 
TaKOro rrponeooa OOOTaBJIHeT W =(3,3±(),2)%. YoTaHOBII8HO, 'ITO Ha6JnQitae
MUll MaKCI!MYM B paitOH8 f} =570 B yrXOBOM paorrp8.IJ;8JI8H1'Il'I rrp0TOHOB B 006H

TMX:IIOmoro paaBaJia H8 OIIHOI:raa.8TC!l Im O.IJ;IDIM RS CJI8.IIYJllll'IX M8X8.HR8MOB: 
pa8BaJIOM B036Yl!t,lt8HHOro sr,n;pa-ooTaTKa, rrepepaoC8S!Im8M Ha BHYTP1'Isr,n;8pHHX 
HYRJIOHaX, rrorXODt8Im8M 'Ji -M830Ha OKOp~BaHHOtt napott HYKJIOHOB sr,n;pa. 

4. BrrepBH8 ~ a.IJ;POH-H,It8pHUX B3al'IMO.IJ;81lOTBR1l RCCJI8.IJ;OBaH "oKe:ltmmr 
B cpe.IJ;HeM" ~ aapmiteHHUX IIHOHOB. YOTaHOBJI8HO, 'ITO CK8:ltmmr B ope.IJ;H8M 
Bl:lIIOJIWt8TCSI ,Ir,1UI 17t -M880HOB B II8p0M8HHUX Pi I< P1> 1'I ,Ir,1UI 'lit- -M880HOB 
B rrepeMeHHUX P 11 / < P,1 > .u,mi: paam'l:Hoil TOIIOJIOrmI oo6um. Hapymeime 
OKeilmmra B cpe.IJ;HeM ,Ir,1UI r,- -M880HOB B rrepem.mmmx Pu / < P,, > OBIISaHO 
0 8qxp8KTOM ~Bamm 1i- -M880HOB. 

5. Orrpe.IJ;eJieHo cpe.IJ;Hee sHa'IeIDie MmIBMaJil>Horo tmCJia BHYTPIDm8PHUX 
COy.IJ;apeimtt (rropimoit Kj'MyJISi'l'RBHOCTR) B a,IJ;poH-sl,It8pma: OOy.IJ;apemui:x.(des 
y'l:8Ta. paooemm.R: Ha 'RBasRoBOdO'AHUX HYKJIOHaX) < Nmin > =I,58j;O,OI. 

B paorrpe.IJ;eJiemui:x no .oom100Ie A, xapa1tTepH8YJlllell rrop1I,D;o1t :KYMYJISI
TlIBHOO'l'l'!, II~8HH yxasamm Ha OYJ1180TBOBaHl'I8 B H,ItpaX 4)JIYKTY~ WIOT
HOOTR sr,n;epHoro B8Dt80TBa. 

6. HCCJI8.IJ;OBaHU m.m:ynoHHe OII8K'l'pH rrp0TOHOB B 3a,nH82 IIOJIYoli9pe. 
C IIOMODtI,D amum:sa, rrp0B8,It8HHOro IIO KHM, HaI'.lIIOl;HO IIPO.IJ;8MOHC'l'pl'Ip()BaHO 
OOOTHOm8IDI8 BRJia;o;OB pasm'IHUX M8X8.HR8MOB odpaSOBaHRll Pi B paSJm1mHX 
odJlaoTSX if>asOBOI'O rrp0C'l'pSHCTBa. 
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7. YOTaHOBII8HO, 'ITO RM8DT M80TO O~OH8HWI paorrp8.IJ;8Jl8HRll IIO ID.f
nynoaM "rrpOTOHOB Hasa;o;" OT r~oll 3KCIIOH8HnHaJII,HOtt SaBROllMOOTR. 

B IIP8.IJ;IIOJI0l!t8HRR, 'ITO Hadm:ma8M08 paorrp8;1.t8Jl8Im8 IIO RM1IYnoaM p' 
odyCJIOBJI8HO B03dyx,rtOim8M Ml'ISX8l!t8lllllX 8Hapr8TR'l:80KRX ypoBHatt HYRJIOHHHX 
ORCT8M-'Mmll8H8tt, orrpa.IJ;M8HH opa.IJ;HRa 'ana'l:emm nmpmru R WIOTHOCTR ypoB-
Hatt < r> -6 IO MaB n <d> !:!: I/4 MaB-r. . 

8. Brrap:aua )tJII! a.IJ;POH-sr,n;apHUX BSaHMo.IJ;alloTmrll: Ha6Jn:ui;eHH R ncCJie.IJ;o
BSHH ROppa,nsmlm IIO yrJIY paaJieTa M8llt,Dy rrp0TOH8MK B sa.itHatt IIOJIYCW8PO ll 
.IJ;pyrm,m aapmtaHHHMll 'l:aconmru.m. 

- Ha1'IdOJI88 IIOJIHO BTR KOpp0JmnmI oorJiaCYJ)TCJi O rrpa,noKaarummm: 
KBapK-napTOmrott MO.IJ;axR sr,n;apHHX 4)JIYKTY~-

9. Orrpe,nexaHH rrpOO'l'paHOTB8HHO-BP8M8HHH8 xapaRT8PllOTRRll odxaoTR 
RCIIYCKaHKll jf -M8BOHOB B Ol'IOT8M8 :nGHTpa MaOC IIROH-HYRJIOH ll B Jiadopa-
TOpHOtt Cl'IOT8M8 KOOp.IJ;RHa'i': : 
R,=(2,9±020> w R11=<2,7±I,2)!W 'fc =(7,4±3,5) ro-24 oaR, T,.. = 

CI8±7) ro- 4 oaR. 
,llJm onpe.IJ;0Jiamm rronape'l:Horo pasMapa od.nacTR n~amm 'Ji -Maao

HOB BII8PBH8 ,Ir,1UI a.IJ;POH-H.It8PHHX B3anMO,It8ttOTBRll RCIIOJII,80BaH M8TO.IJ;, paa
padoTamnrll EpayHoM R ~n,ItMaHOM: · R1+ =(2;0±0,4) ~ H Rj_- =(2,2.±<),2) ~-
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