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B pgae cnyqaea auaquTenbHWA HHTepec flpe.l1~TaanBeT auauue ycnoauA reuepauau 

cTpaHHbiX qacTHU ua cnolKHWX gJlpax. Tax, uanpuMep, cpaaueuue xapaxTepiiCTHK. pOX<.l1eHRH 

cTpaHHbiX qaCTHil Ba BYK110H8X H C1!0X<HWX H.llp&X MOX<BT ,£1aTb OTIIBT Ha TaKHB BOUpOCW, 

KaK pOlK.l19HHe Ha CBB3aHHOM HyKnOHe, BTOpHqHbl9 B3aHMO.l19ACTBHH CTpaHH&IX qacTRil BHYTPII 

pO.l1HTB1!bCKOro H.l1pa, B03MOX<HOCTb DOJJyqeHHH ny'IKOB CTp8HHbiX qaCTH!l OT C1!0X<H&IJI. Sl.l1Bp 

u T,.£1, AnB xaMiilp, aanonseuH&IX aTOMaMH uecxonbxux sneMeHTOB, asauue ycnoauA resepa

uuu Ha C1!0X<BbiX H.l1pax . .l189T 803MOX<BOCTb OU9HHTb B1!HSIHH9 rtpHMBCH ·TaKHX eaaHM0.£191-

CTBHA Ha HCCne.l1y9M&IA Knacc SIB1!9HHA, HartpHMep,. Ha pOlK.l19HH9 CTpaHHbiX "'aCTHU ua CB0-

60.£1HOM uyxnoue, T,e, npe.l1CTaBnSIBT npaxTaqecxuA HBTepec, B · 'l:aCTHOCTII, pauee OTM&':" 

/1-2/ A 
qanOCb HanH'IHB MaKCHMyMa B lKBCTKOA qaCTH HMnynbCHOro CDBKTpa fl -runepOHOB 

a c.u.M, .l111B aaauMO.l1eAcTBHSI nuou-npoTOH, Hccne.l1oaasae reuepauuu t1 -runepouoe 

Ha yrnep0.£19 aaeT B03MOlKHOCTb npoaepHTb BIIHslHHB npHMBCH yrnep0.£1HbiX C06biTHft Ha S'cy 

qaCTb cneKTpa H HCKniOqHTb B03MO)i(HW9 OWH6KH, 

8aaHMO.l19ACTBH9 OTpHUaTenbHbiX DHOHOB CO C1!0lKH&IMH Si.l1p8MH C pOlK.IlBHHBM CTpas• 

/3-7/ /6/ /4/ /3/ 
HbiX qaCTHU HayqanOCb B pa6oTaX , H3 KOTOp&IX B ' H HCC1!9.£10Banocb 

B3aHMO.l1BftCTBHe C yrnepO.l10M UpH HMnynbCaX 1,3 rsa/c, 1,5 rse/c H 1,7 rse/c COOT89T

CTBBHHO H B /
7

/ C <J!peOHOM UpH HMDY1ibC9 2,8 rse/c, npe.l1CT8B1!HBTCQ HHTepeCH&IM 8&IHC

HH~b xoa ceqeuus pOlK.l1BHHB II -runepoHoB H 1<' 0-Me39HOB Ha H.l1pax npu 6onbWHx HMnynr.-

cax. 

B uacToBmeA pa6oTe npouecc aaaHMO.l1BACTBHB c yrnepo.l10M uccne.l1oeancH npu HM

nynbCe 7 rae/C, npu STOM HMDYIIUCB pOlK.l19HH9 CTpaHH&IX .qacTHU OTpHUaTenbH&IMH DHOHa-
/8/ . 

MH Ha npoTouax uayqanocb B pa6oTe • COBMBCTHOB paccMOTpeHHB .l1aHHhlX npu 7' rae/c 

aaeT B03MOlKHOCTb OUBHHTb .£101110 BTOpHqHWX B3aHMO.l19ftCTBHft, UpHB0.£1Sill\HX K po:lK.l1BHHIO 

CTpaHHblX qacTHU, 

~eTO.l1HKa o6pa60TKH 

Pa6oTa B&IDOnHeBa C UOMOll\biO 24-nHTpOBOll nponaBOBOll nya&IpbKOBOA KaMepw B 

IIOCTOSIHHOM MarHHTHOM UOIIB 13700 9, nocTaHOBKa OllbJTa ODHCaHa B pa60TB/9/• 

3.l1ecb C006ll\810TCSI ,£1aBH&I9, nonyqeHH&I9 B peaynbTaTe npOCMOTpa 12000 <J!oTOrpa• 

<J!uA, npocMOTp npOBO.l1H11C.II C DOMOll\biO CTepeonynw, 34:J<J!exTHBHOCTb .l1ByKpaTHoro npo

CMOTpa Haft.l1BHa paBBOI 96%, 
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6&JJleneHHe tr=-C -83llHMOJlelleTBHII npoH380JlH.110Cb MeTOJlOM HCKliJO"'eHRR tr= p '-
• V" . 

83aHMOJlellcT8Hll c po>KJleliHeM -qacTHU H3 o15luero qucna Ka6nJOJlaeMbJX, KpaTepiiH 
•l 

w- /8/ 
8bJJleneHHII II - f' -83llHMOJleliCTBHI onHCllllbl 8 , 

11aMepe11Hll co6b1THA BblnonwllnHc& lUI MHKpOCKonax YI1M-21. OnpeJlenewHe npoc'l'paJi'

cT8ewHbiX KOOpJlHHaT', HMny.11bC08 0 YI'.IIOB KOMnnaHapHOCTH H T,Jl, npOH380JlH.110Cb C ltOMOlllbiO 

aneKTpOHHo-cqeTIIOA MlllllHHbl 8bl"'HC.11HT9.11bii!JI'O UBIITPa 011HI1. npa auanuae ItHHJlcaTHKH co-

6biTHA acnonb308ancg rpa<PH"'BCKHI MBTOJl, npe.o.no>KeHHbii a.r. Ey6ene8biM.; 
101 • PacqeTbl 

no MeToJly MoHTe-Kapno 8blnona&Hbl Tatt>Ke 8bi"'HCilHTenbllbiM ueHTpoM 0115111, 

. :3ttcnepHM9HTa .11bllb19 JlaHH.biB 

nocne nJleHTHtPHKauaa 8Cex oTo6paHHbiX V"-co6b1THI B a<P<PettTHBHOM o6b&Ma KaMe

phi OCT8.110Cb 550 3883.0., COJlep>KBlllHX 607 'BH.IIOK', PacnpeJle.119HHe STHX C06b1THI nottaaa

HO 8 Ta6naue I. 

Ill/ · 
6 pa6oTe 6&Jn0 nOK838H0 0 "'TO npH HlllllHX 9H9pi'HIIX 6onee 00% Ji1C9X "'llCTHU, 

KHHaMeTH"'acKH a.o.e.HT~tPRUHpyeMbiX KSK II -ranepollbl ana ttatt I(• -MaaOHbl, R8.11lleTcl! 

II -ranepo~aMH. noaTOMY B Jlll.llbHaAweM ace Cp6biTHII, OTM9'19HHbl9 B Til6nuue 1 KSK " 

" l(o" A /1 H.IIH ~ C"'HT8.11HCb -ranepOHllMB, noCKOilbKY nonH09 'IHC.110 H9p83.11H"'HMbiX 'lllCTHU 

COCT88.11ReT MeHblllB 10% 011 BCeX vt1 -qaCTHil1 TO npHM9Cb I(" -M9301i08 8 06lll9M "'HC.119 

1\ -rHnepoHo8 ae npe&&JwaeT 2% H npa nocTpoeKHH nocne:£lyJOlllHX pacinpeJleneaaa no yr

naM H HMRY.11bC8M HllMH He Y'IHTb188.118Cb, npa nocTp09HHH HMnyn&eHbiX H YI'.1108b1X pacnpe-

Jl9.119HHA 11 -rHnepoaoa H K"-MeaoHoa, Bblne·raJOmax H3 RJlpa yrnepo.o.a, Y"'HTbl8anacb 

aepoi!THOCTb pacna.o,a V" -qacTHU 8 a<P<f:ieKTHBIIOM o6'1oeMe ttaMepbl He aapR>KeHHble qac-

THU.bl. 

1-ia pHc. I H 2 npa80JlRTCB -HMnynbCHble 11 yrno8ble pacnpeJleneHHR Jlnll po>KJleHIIII 

1\ -rHnepOH08 8 I':!( -83aHMOA8ik:TBHRX 8 na6opaTopHOA CHCT9M9 KOOpJlHllaT, a Hll pHC,3 

H 4 TllKH9 >Ke pacnpe.o,eneHH.II Jl411 k• -Me30H08, 

He puc, 5 .o.aao HMnynbCaoe pacnpeJlaneHHe 1\ -ranepoH08 8 ycnoaaoax) cacTeMe 

U9HTpa Mace nHoH-HYKliOH, 

Ha acex npHBOJlHMbiX pacnpe.o.enaRHRx po:IK.D.eHHR cTpaHHbiX "'llCTBil a l=~-83aHMo
JleAcTBHRX Jl.IIR Cp88H9HHH Jl810TCR nyliKTHpoM COOT8eTCT8fiOlllHe pacnpe.o,eneHIIR pO:IICJle-

HHR Hll npoTOHllX, 

x) 
YcnoBHOCTb COCTOHT B npeJlnOIIO:IIC911HH 0 "'TO BfiUJOH 8 H.D.pe DOKOHTCII H COObiTHe 

PllCCMllTpH8lleTCII KaK lf'-K -83llHMO.JlBICTBH9, 
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Ce"'eHHR po:IKJleHHR A H I(• -qacTHU 

PerHcTpHpyeM&I~ HBMH ueATpenbHble cTpaHHbl~ qacTIIUhl aoaHHKSJOT a peayn•&TaTe 

nepBHqHblX H BTOpH'IllblX peeKuHA 8 II.D,p9X I THOll 

lf'-1- AI' - A(~")-~- K~ + Jr ,_ ) 

-- /C"-+ K(K} + ;Y + .rr, 

-- k"+K+ +IV'"+ JT 

± _,. Z:: +K• ~.sir (s ~ o, 1, 2, ... ) 

H a peaynbTaTe BTOPII'IHbl~ peaKUHtt 

/V-+IV ~ t1 + K•(K+}-+ ;V+ S1 

--,. K0+ /(•(K-) +IV+N"+Jrr 
,.._ 

.:...,. K'.+ /(++IV'~ !V + Jff" 

IC+IV --A + Jff" I ,..... 
~ k'"+IV' + Jr I 

f•_,. IV --;. A + JTr 

~ /(o +IV'+ J1f I 

I<'•(K+)+# -K'+H+ 111" 1 

A +tV -11 (z.Y + IY-+ .flf' 1 

_,.-;o+ /Y-+N'-+ strl 
:t .o/' . Z• +rv ~;1 .. + IV..,.,,. 1 

_,. ;(•.,. IV'+ IV·+ Jr r 

~·_...;t +r. 

A K" /81 
CeqeHHSI po>KJleHHR 11 11 'lllCTHU paC"'HT&J8anHCb a&anorH'IBO pa6oTe • 

npH onpeJleneBHH nonaoro qHcna co6&JTHA 8BO.JlHnHcb cneJlYJOllllle nonpa8KH: 

1 ) Hll aq,<PeKTHBHOCTb npoCMOTpll, 

2) Hll BblneT v• -qaCTHU 3ll npeJl9.11bl a<P4laKTHBIIOI'O o6'1o9Mll KllMBpbl, 

I I IIIII 11111111111~1,~1· 

. · ,)f/Y 

x) -• --PeattuHH c o6paaQ~SeHH&M .=. H ..=. Mbl ae f"'HTb18ABM, TllK KBK ce'leHHB po>K.aeaHR 

.IIACKllJlHbiX I'HnepOH08 npH SlleprBH 7,0 l9B npe11e6pe>KHMO Mlln0/12/ 
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3) na s<i>tPettTH8HOCTb peracTpaUHII 'laCTHU1 BblneTaiOiuHX DO,Q pa3Bb1MH 8311MyTanbHbiMH 

yrnaMH, •l 

4) na npHMBCb .~~-MB30H08 8 Df'IKB, 

5) na aeATpanbHbll THn pacna.aa, a .anSI K"-MeaoJI08 .aononHHTeD&IIO f'IHTbiBanOC•b 

,aonSI .aonrolKB8ywax K; -qacTau. . 

17 

KpoMe TOro, Y'IHT&t8anoc&, 'ITO aexoTopaa .aona co6b1THII Ha lf-C -aaaHMA~eAcTaBA 
- . 181 1\ 

nepewna 8 cTaT&CTKJtY ,. - P B3ABMO.QBICTBKII o C Y'IBTOM BCBX 9TKX <i>attTOp08 nonBbll 

nonpaao'lnbll MHOJK&Ten& .an•·' ranepoao8 ottaaanca paBBbiM 2,69 a .anSI I(" -Meaoao8 - 4,29. 

nony'lennoe pacnpe.aene&ae co6b1Tal no xaaanaM peattual nottaaiJllo B T&onaue 2. 

E&~no paccuTaao, 'ITO ttalK.abll aa:T B3aauo.aeAcT88SI c yrnepo.aoM HMeeT ce'lel!,lle 

0,0113 M6. J.1cxo.aa aa sTOI senK'IKIIbl, .ana ceqe88A polK.aeaaSI aeATpan&aoro ranepo&a .... 
c K'-MeaoaoM 8 .all& ·poJK.aeaKSI aeATp&nbKilrO l{ -Meaoaa c ./C -MeaoHOM nonyqeubl 

aHa'IBBBiil: 

G"(Y•JCt) 
o(K•/CJ 

)ln& OTHOWBKBSI 9T&X CQ'IBHHI KM88M 

o-r~:·£) 

•7,3:!:.),2 M6 1 

• 5,3:!:.1,5 MO. 

o(Y•JC'i; -o,13 :!:.0,24 

. IV r-
3TO OTKOWBBHQ DO pesyn&TaTaM 88 <i>peOIIOBOI KaMepe Dp& HMDfnbCe -MQ30HOB 

/61 ' 
2,8 rs8/c pa8HO 0,65:!:. 0,15 a ,an& ,Q8HHbiX aa KCBKOBOBOI K&Mepe DpH TOM lKB BMnyn&- 1 

ce 2,8 rs8lc o8o paaao 0,54:!:.0,18. 06pawaeT aa ce6g snaMaaae Ten.aean8& K yMe&bWe

aaJO STOro OTHOWBIIHll npa B03p8CTaiiBH i! ~ . . BBW9CT88 0 XOTII OWBOXH 80 8C8X 9KCne

pBM<:IIT8X 0'18Hb BBDHKH, 

CyMMapaoe ceqenae o(Y•/C)+b(~•£)cocTa&nlileT (5,0:!:.1,7 )% oT nonuoro ce'le- 1 

aast saaaMo.aelcTBBSI F--h(esoH08 c yrnepo.aoM npa &MnynbCe 7 rss/c. fK>nuoe ce'leuae 
/13/ 6panOCb p88HblM (250:!:.20) ¥6 , \ ' 

Ce'ieaae pmK.aenes .aoolaYX· nap TilDa (Y'Y• K JC} oneaeao no o.anoMy 

aneHTHtPHTl&po8a.auouy co64>1TIIJO c polK.neaaeu { IIA)-napbl a OK838JIOCb pa8Kb1M 

06cyJK,aeue pesyn&TaTo8 

a) Hu~yabCHble a yraOBye pacnpe.aeaeaaa. 

xopowo 

0,04 ¥6x). 

Kas: aa.aao &a pac. I, awnxnbCHoe pacape.aeaeKae A. -ranepoaoa 8 F-{ -8aanMa-

.aeAcTBaax a na6.opaygpaol CBCTeMe OTnH'IaeTCJI oT aaanorauoro pacnpe.aeneHBll .nn:a 

x) npaae.aeauoe a Ta61mue 1 co6t.&t'OJe n~na II+{ A ana /(') np11 oue8Ke aTOro 
ce'teHHJII HllMB He y'lsTYaanoc&, TBit xax a aew II 11 K" sepaallB'IKMY &e JtBHeuaTB..ecD. 
a Ha-aa 'lpeaaw'IBtao 6on&WJU owa6o& eswepe1111A. 
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/f'-p -838UMO.Q9l!CTBUl! nHWb TBM, .'iTO HM99TCH Jt8'1&CTB!lJIII09 fK834JIIl8 Hll p83MioiTK~ 

cneKTP8 KaK B CTOpOH)" OORbWUX, T8K H B CTopOHy MBHbWKX UMDfDbC08, npacyTCTBHQ Ta~ 

Koro paaMbiTUSI K&lKBTCiil ecTeCT8eHHYM 8a-aa &ana'IUII 8Top8'1UbiX B3BUMo.ae_llcT8all 11 <PepMu

eacKOf'O ABUlKBHUll HYKnOHOB 8 II.Qpe yrnepo,aa, 

Yrnosoe pacnpe.neneaue II -runepoH08, poJK.aaJOwuxcg 8 ..r=C-aaa8Mo.aelcT8UII~ 
I 

(puc. 2) 
1 
npaKTU'IecKH ae oTnuqaeTCH oT yrnoaoro pacnpe.nenenug II -runepo&o8, poJK,aaJO-

muxcll B rr::.p -aaauMo.aeACT8HliX. 'iKe no COObiTKA, 8biXO.QiiiWUX 38 n'pe.aenbl yrnoa po~-· 

,llQHUR, ,nonyCK8QMblX KHH9M8TUKOil r-p -838UMO.QBICT8Hil, COCT88nii&T MQHQQ 5%, 

V1MnynbcHoe pacnpe.aene&ue po>K.aeHHiil K" -MeaoHo8 a na6opaTopuoA cucTeMe (p8c.3) 

UM99T M8KCUMyM, 38MQT80 C,QBUUfTbll B OonaCTb M9HbW8X IIMDynbCOB DO Cp8BHQUHJO C pac-. .. . 
npe.neneuueM K -~eaoH08 ua lf-p -peaKuKA. Cpe.nuHll uunynbC I( -..eao&o8 ·y Hac paaeH 

1,71 raa/c, Tor.aa Jt8K .anSI B38HMO.QeiiCTBHil C· RpOT080M OH 6hln piiJIIQH ·t,97 rs8IC, 

Yrnoaoe pacnpe,aeneHue tr•-qacTHU oTnu'laeTcg oT yrno8oro pacnpe.aeneuug po>K.ae

HHll ua cao6o,a&oM nyxnoue nuwb 8 HHTepaane Co~ 6 a 1,0-0,98, r.ae 'IJJCno K·~Meaouo8 -· 
OT lf-C -s38HMOA9ACTBHll Hll 20% M9.HbW9, 

V1a cpaaueuua ,aa&UbJX ,ang HMnynbCHblx pacnpe.aeneuuA II -runepoKo8 a cHCTeMe 

ueHTpa Mace naoH-H.yKn6u (puc. 5) .C:n11 B38HMO,aellcT8Hll c yrnepo.ao:M u 80,aopo.aoM 
12r . 

BH.QHO, 'iTO OTMB'i88UJeiCiil B <i>attT Han8'1Hiil BTOporo MBKCHMfJ\48 .an11 ·yrnepo.QKb!X 00". 
. I . 121 

6bJTUil Bb!palKeu cna6ee. B STUX ycnoB8liX npaMeCb yrnepo.aHbiX co6bJTUA a Morna 

nuwb crna.aHTb Kpu8yJO a o6nacTH UMnynbCOB 6onbWe 1300 rs8lo, T,e, aaH83HT& .aon10 

/1 -runepoao8, polK,aaJOwuxcH 8 11nepn<Pep8'1eCKux• 83&HMo.aellcT8HiiiX, ' 

Ce'leHull npoueccoa ~ 

npe,acTaBnl!eTCII HHTepeCHbiM cpaBHUTb OTUOW98Re C9'1811Hll polK.ae8HII II -r8nepo-

808 K nonHoMy &eynpyroMy ce'IBHKJO npH Hewell II MeHbW8X 'eHeprHliX. nonHoe ce'leHae 

neynpyroro 838H!dO.QeilcT8RII UH080B C yrnepO.QOM npH 7,0 r$8/C 6p&nOCb paB8WM 

( I 1::11 ,_ 
197:!:. 7) M6 , vp8BHKTBnbHbl9 .QQHHb18 npHBO,QIITCiil B Ta6.1.1.HUe 3, 

V1a Ta6nHUbl 3 8HJl.H0 0 'ITO llO Cp88H8HKIO C lf-C -~38HMO,aeiCTBRRM8 Rp8 1,5 rsa/C 

B&Jxo.a HeliTpanbHbiX rsnepo&oa np8 Haw ell sueprH8 6on&we 8 2 paaa, 8 aeliTpanbHbiX 

/( -Meao8oa - npHMep8o 111 5 paa. 

A&anora'IIIYJO a&B8CBMOCT& ce'leHHSI pom.aeH811 II -ranepoHOB OT aHeprHH MOm8o 

npocne.aHTb H ,ang 83SBMO.QjlltcTBHI DHOU-HfKnOH, B STO:M cny'lae ,ang H:MnynbCa 

I, 59 rs81 c' 141 OT80W8R8e pa880 

o,/(. -frc·ll. 
•(1,7;!:.0,4)%' 
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/8/ /9/ 
a npa HMnynbCe 7 rs.a/c ,no JlaHHbiM palSo'l' a , oao nonyqaeTCSI paBHbiM (3,5±,1,2) %, 

K co>KaneHI!!O, owu6KH cnawxoM semrxa, 'IT06bl JlenaTb onpeJleneHHbie aaxniO'I9HHII. EcnH,l ·'·, 

npHHIITb, '(TO 3H8'19HHII STOI'O OTHOW&HHII JlllSI yrnepOJl8 H 110Jl0p0Jl8 npH 7 raa/c paSKbl, 
'11' 

TO MO>KHO rpy6o oueHHTb ceqeaae aeynpyroro aaaHMOJlellcTSHII aeliTpanbHbiX rimepoiros· 

c ayxnoaaMH pOJlHTenbCxoro SIJlpa yrnepoJla. B caMOM Jlene, 9TH I'HnepOHbl po>KJlalriTcsi s 

HJlpe KSK B peayllbTSTe nepBH'IHbiX, TaK H S peaynbT&Te, BTOpH'IHbiX S3aHMOJl9liCTBHllo Po)l{-
h 

JlE!HHE! I'HUE!pOHOS 38 C'IE!T STOpH'IHbiX aKTOS JlOJl>KHO tibl Jl&Tb npeBbiWE!HHE! poe~ OTHOWe-

HHSI 
6'111\'" 

Jlllll yrnepoJla HaJl pOCTOM 3TOI'O 0THOW8HHSI Jlllll BOJlOp0Jl8, I'Jle STOpH'IHbiX 5.: 
HCTO'IHHKOB HE!T, Ecm! TaKOI'O .npeSbiWE!HHII HeT, TO STO 3H&'IHT, 'ITO JlOJlSI If -rHnepoHoB, 

pO>KJlE!HHblX S nepBH'IHOM axTe H HC'193810WHX 38 C'IE!T Heynpy!'HX BTOpH'IllbiX 83AHMOJleli

CTSHll, pasaa Jlone /1 -,ranepolios, po>KJla!OWHXCSI so STOPH'IHblX aKTax. HH>Ke 6yJleT noxa

aaao, 'ITO BO BTOpH'IHblX B3aHMOJlE!liCTSHHX pO>KJl89TCH OKOJ10 40% OISWE!I'O 'IHCna HE!liTpanb

HbiX I'HUE!pOHOB, BbiXOJlSIWHX H3 HJlpa yrnepoJla, 

Oueaxa ,JlOilH If -ranepoaos, o6paaOB8HHbiX eo STOpH'IHblX npoueccax 

HaMH y>Ke onpeneneao ce'leHHe pO>KJlE!HHH /l -rHnepoaos aa st.Jlpe yrnepoJla. Hcao, 

'ITO S 8911H'IHHY STOI'O CE!'I9HHH SOWJla Jl068SK8 OT /I -rHnepOHOB, pO>KJlaHHblX SO BTOpH'I

HblX npoueccax e HJlpe THna 

.... 

IT+IV- A +A'..,. .ur 
JC 4/V _,.11..,. Jlr ) 

Z~-t-N _.;t +tV..,. n-. 

nonblT89MC!I OU9HHTb B911H'IHHy STOll Jl06aBKH, 6K118Jl nepeoll p88KUHH Mbl MO>KE!M onpeJle

JlHTb aa ocaoaaHHH cnyqast po>KJl8HHH JlByx A -ranepoaoe e OJlHOll aee3Jl~. 6yJleM cqa

TSTb, 'ITO OJlHH ;J -ranepoH H3 (All}- nap&! pOJlHilCH s nepBH'IHOM eaaHMOJl~llcTsHH ,.-_Me

aoaa C OJlHHM H3 HYKI10HOB HJlp8 1 a BTOpOll - B pe3yllbT8TE! S3aHMOJl9JICTBHII OJlHOI'O H3 

If
. x) . 

STOPH'IHbiX -Meaoaoe • Ceqea*e aToro npouecca MO>KHO aaliTH H3 cooTHoliJeHHH 

o (11} r(f~•rJ = 8 0,11 , 

rJle ~~~ - ceqeaae o6paaosaaa11 { lltf} -napbl, a xoa¢4lauaeHT 8 
HHE! nOTOKOB BTOpH'IHblX If -Me30H08 1 KOTOpbiE! M OI'yT pO>K'Jl8TbCII 

6';·". t1,- + 6;c·1 8= -THUaMH, TaK H ISea HHX 1 'r,e, 

~A:. n"r 

Y'IHTbiB88T COOTHowe-

KSK CO CTpaHHblMH qac-

x) A 
BepoHTHOCTb!O B03HHKHoeeiiJH '' -ranepoHOB OT TpeTH'IHbiX H Jl&nbHellwHx 

B38HMOJleliCTBHll /( -Me30HOB H Z, -ranepOHOS, KOTOpble MOI'YT ISbiTb pO>KJlE!Hbl BO STOpOM 

axTe, Mbi npa aToM npeueiSperaeM. 

L 8 

/ 

3JleCb n tr H n/1,..- MHO>KE!CTBeHHOCTH IT -Me30HOS npH po>KJleHHH ISea CTpaHHbiX '18CTHu 

H c HHMH, 6/h H bt( - Heynpyroe H ynpyroe ceqeHHHo npHHHMSH, 'ITO npH HaWell 9Hep-

/151 n 1161 t:"" r:-1. 121 911 6.. ( 19J .i!'" 
I"HH n,- •3,8 • 116' •3,5 • Oc·,*~'1·31 MIS • ;- f( •5,5 MIS H o,.K-

/8/ 0,8 M6 , nony'IHM 

6"(11}, ((..,.,(') •1,5 MIS 

,Unst oueaxa exnaJla sTopoll peaxuaa y'lHTbtBanocb, 'ITO K -Mea6Hbl po>KJlS!OTCH c 

x) A 1111 
ceqeaaeM 1,6 MIS H nepexoJlHT e 'I -ranepoHbl c ce'leHHE!M 5,2 MIS • 

6onee CJ10>KHO y'IE!CTb BKilaJl TpeTbE!ll peaKUHH• UOCKOilbK)' BE!J1H'IHH8 CE!'IE!HHH nepeXOJla 

~- -ranepoaos s 1\ -rnnepoHbl aenaeecTaa. Ecna B3~Tb ee no aaanoran c aeynpyrHM PP 

8
aanMoJlellcTaneM Jlnst Taxoll >Ke cpe.ciaell aaeprna, paaaoll 20 MIS, a ceqeane pO)KJl9HRR 

~- /181 L -rnnepoHOB p8BHblM 0,1 M6 1 TO C)'MM8pHb!ll BKJ18Jl JlSYX nOCJlE!JlHRX pe8KURJI 6yJleT 

COCT8BJ1HTb OKOJ10 1 M6XX), 

TaxnM o6paaoM
1
ceqeaKe po>KJl9HHH II -rnnepoaoa qepea see BTOPH'IHbie npoueccbl 

paeao ,v 2,5 M6, a Bbi'IHCneaaoe HSMH paaee ceqeaae pO>KJlE!HHSI II -rnnepoaoa qepea 

nepBH'IHblE! R BTOpR'IHbiE! npoueCCbl BM9CT9 COCT8BJ1SIJ10 7,3 M6, T,e, 110 BTOpR'IHbiX npouec

cax po>KJl89TCH npHMepHo 35% ecex II -rnnepoaoa. 

HecMOTpSI aa Taxoll BbiCOKHll npoueaT HeliTpanbHbiX rnnepoaoe, po)KJleHHbiX eo ·STopn'I

HbiX 8KT8X
1 

ManaS! aenH'IHH8 ce'leHHSI po>KaeHHII JlBOliHblX nap THUS (YYKJ:) Jl89T yK838HH9 

H8 TO, 'ITO noJl8BJ1SIIOll(E!9 ISOJlbWHHCTBO aa6n10Jl8BWHXCS1 aaMH nap poJlHilOCb a OJlHOM axTe 
· xxx) 

B38HMOJl9JICT8Hll - JlHlSO B nepBH'IHOM, nH60 BO BTOpH'IHOM ,{' 

Pac'leT no MeTOJlY MoHTe-Kapno 

,IJ.nst CpaBH9HHH C 9KcnepKM9HTanbHblMH Jl8HHblMK no pO>KJl9HH!O A -rnnepoaoe H 

K• -Meaoaos aa yrnepoJle 6bln a&monaea pacqeT xacKaJla, coaJlasaeMoro ,If -MeaoHo'~ c 

KMnynbCOM 7 rae/c. B 9TOM pac'leTe xa>KJlaH qacTKU8 nOOHOCTbiO onpeJlenHnacb aanaaneM 

xoopJlRHaT ee nono>KeHKH BHYTPK stJlpa, yrnoa noneTa, MaCChi K KMnynbCa, BaaKMOJlellcTene 

'IBCTKUbl c HyxnocaMH BJlpa 6blno aaJlaao eoaMO>KHblMH xaaanaMH peaxuKll, coeMeCTKMblMH 

C 38KOHaMH COXpaaeHHH 'Hep!'KK, ISapKOHHOI'O 'lHCna H CTp8HHOCTH. 

xl 1st /K"K' K npKB6JlfWHOll e aenH'IKHe ce'leHHH po>KJleHHB ( • }-nap Jlo6aeneao ceqe-

aae po>KJl9HHH (Jr+K} -nap. 

u) A npK STOM HE! Y'IHTblB89TCH nepeXOJl BTOpH'IHO pO>KJleHHblX II -rKnepOHOS B Jlpy-

rae qacTHUbi. 

xxx) 3TO ot5CTOHT9JlbCTB0 I'OBOpHT 0 npHHUHnHaJlbHOJI B03MO>KHOCTH K3Y'I9HHSI p930HaH-

COB B 11apax CTpaHHblX '18CTHU (/1/( ,/(1( H T,Jl,) H8 119I'KRX HJlpax. npK 9TOM CJ19JlyeT 

HM9Tb B BKJly, 'ITO 'IHCJ10 cpOHOBbiX KOMISHHaUKJI, Bbl3BaHHbiX ynpyrRM paCC911HH9M OJlHOI! H3 

'18CTKU H nepeaapstJlKOJI, MO>K9T Jl0CTHI"8Tb 50%, 

9 
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BepoRTHOG:TH Ka>K.noro H3 B03MO>KHbiX KaHanos .nng scex yqacTsyromHx s KacKa.dE'o 

qaCTHU BMeCTe C yrnOBblMH pacnpe.neneHHSIMH B ynpyrHlC. KaHanax H HMIIyllbCHblMH. cneKTpa

MH H yrnoBbiMH pacnpe.neneHH!IMH B HeynpyrHx Kaaanax ObinH 3a.naHbi s pacqeTe KaK sxo.n

Hbre xapaKTepHCTHKH B3aHMO.Uel!CTBHl!, 

8 Ka'lecTse H.nepHol! Mo.nenu oblna Hcnonb3osaua Mo.nenb <iJepMu-ra3a, c paBHOMepHoA 
g_,..oA~ ,.... -tll A 

nnoTHOCTbiO 3anonHHIOLUero ccpepy pa.nuyca 't -, , r.ne 1 = 1,37 ·10 CM H =12 

( .nn11 yrnepo.na). 

Becb paccM&TpusaeMbrl! HHTepsan no sHeprHH If -Me3oHos 6hrn pa3aeneH Ha aae 

oonaCTH, B OllHY H3· KOTOpb!X Ob!IIH OTHeCeHbl ace BTOpH'IHble iiHOHbl, B apyryro - nepBH'IHb!e 
x) 

nHOHbl c SHeprHell 7 rsa • B Ka>K.noa H3 STHX o6nacTeA aepo!ITHOCTH Kaaanoa, a TaK>Ke 

SHepreTH'IeCKHe H yrnoBble xapaKTepHCTHKH 'laCTHil B ynpyrHX H HeynpyrHX /f/11' -a3aHMO-

.neftCTBH!IX C'IHTaiiHCb llOCTOSIHHblMH, HB 3aBHC!ILUHMH OT SHeprHH, 

.llnH BTOpH'IHblx qaCTHU - nuoHos, HyKnoHoa, K -Me3oHoa H rHJJepoHoa, o6pa3yromax

C!I B pe3yllbTaTe nepBH'IHOrO IT-/Y -a3aHMO.neftCTBHll HIIH nocneayroLUHX CTOIIKHOBeHHft BTo

pH'IHbiX 'laCTHU c HyKnoHaMH BHYTPH Rapa, xapaKTepHCTHKH ux B3aHMoaeAcTBHll c HyKnoaa-

MH C'IHTanHCb llOCTOSIHHbiMH BO BCBM SHepreTH'IeCKOM HHTepsane, pa3peLUeHHOM .UII!I Ka>KllOft 
/19/ 

H3 STHX 'laCTHU, JleTanH. paC'IBTa .naHbl B , 

Ha pucyHKax 6 H 8 noKa3aHbi yrnosble H Ha pucyHKax 7 H 9 HMnynbCHble pacnpe.ne-
A v" xx) · 

neHHll '' -runepoaos H n. -Me3oHoB , nony'leHHble H3 pac'!eTa, H TaM >Ke - sKcnepuMea-
xxx) 

TanbHble pacnpe.neneHHSI • KaK BH.UHO H3 pHCyHKOB, pacnpe.neneHHSI cosnaaaroT. no TeKc-

Ty KonMoropoaa-CMHpHosa1 npoueHT cosna.neHHll paseH 93 llllll HMnynbCHoro H 98 - ang 

yr~horo pacnpe.neneHHll 11 -ranepoHos H cooTseTCTBeHHO I 9 H 100% an !I h'"-Me30HOB, 

.llnH nap (Y" Kt} H (K"K J 6blnH pacc'IHTaHbi 3Ha'leHH!I ce'leHHA, oKa3aBLUHecg 6nH3KH-

MH K nony'leHHb!M Ha OnbiTe, 

·6{YoJC't) 
! z7,4 :!:,.0,5 MO 

o{K"IC) = 6,0 :!:,.0,4 Mo. 

CpellHHe SKCnepHMeHTallbHble 3Ha'leHH!I HMnynbCOB B HHTepsane OT 0 llO 3 rsa/c 

COBna.naroT C paC'IeTHbiMH H paBHbl COOTBeTCTBeHHO 1,23 :!:,.0,04 rsa/c H 1,24 :!:,.0,08 rss/c 

.nnll 11 -runepOHOB H 1,32:!:,.0,04 rss/c H 1,42:!:,.0,06 rss/c .nnH K"'-Me30HOB, 

xl 
Mb! HccneaosanH TaK>Ke cnyqaft, Koraa SHeprHll .nenanacb Ha ase o6nacTu:0-3 rss 

H, llblllle 3 rss. B STOM cny'lae cornacue pacqeTa c onhiTOM yxy.nlllaeTC!I, 

XX) CpaBHBHHe npOBO.UHIIOCb B na6opaTOpHOJI CHCTeMe B BHlly 3Ha'IHTBIIbHOft pOIIH BTO
pH'IHb!X npoueccos. 

xxx) · 
no YCIIOBHSIM pac'leTa HMnynbCHblft cneKTp 6panCR OT 0 .no 3 rss/c, 

10 

Yf3 paC'IeTa cneayeT, 'ITO /:lOllS! 11 -ranepOHOB, KOTOpbre oopa30BaiiHCb TOIIbKO BO 

aTopH'IHbiX npoueccax, pasHa npaMepHo 50%. ::ha senH'IHHa To>Ke cornacyeTCSI c nony'leH

Holl Ha OnbiTe, Jlong /(C1-M630HOB, o6pa30BaHHbiX BO BTOpH'IHbiX npoueccax, no paC'IeTy 

paBHB - 25%, 

8biBOllbl 

I) Xopoll!ee cornacue pac'leTHblx cneKTpos /1 -runepoHOB H A"0
-Me30HOB c SKene-

pHM9HTallbHb!M .naeT B03MO>KHOCTb C'IHTaTb, 'ITO HCnOIIb30BaHHag B pac'leTaX KaCKallHag 

Mo.nenb B3aHMoaellcTBH!I aepHa ang uccneaoaaHHoro Knacca HsneHaA. 

:il) Ha6nroaeHHa!l HaMH paHee >KeCTKB!I qacTb HMnynbCHoro cneKTpa /1 -ranepoHoa 

B CHCTeMe llBHTpa MaCe nHOH-HyKIIOH B Ar~f' -B3aHMo.neftCTBH!IX He OOFG:IIOBneHa npa-

M9Cbl0 yrnepollHbiX coobiTHA, 

3) Ponb BTOpH'IHb!X npoueccoa, npaao.nHlllHX K pO>KlleHHIO cTpaHHbiX qacTau, y>Ke 

Ha !I.Upe yrnepo,na llOBOIIbHO CyllleCTBBHHa, 

AaTopbr Bbrpa>KaroT 6naro.napHoCTb VI, Knyroay H M,WHee6eprepy 3a noMOlllb a Ha

qane sToll paooTbr, B.C.BapallleHKOBy, YI.B.'iyaano a M.H.noaropeuKoMy 3a o6cy>Kaeaae 

H UBHHbiB 3aMe'laHHSI, E.n.)f(a.nKOBy, r.A.OcocKoay H K.H.,llaHHnoaoA 3a nOMOlllb B npoae

.UBHHH Bbi'IHCIIBHHl! H rpynne naoopaHTOB 3a nOMOUlb B H3MepeHHSIX, 

r 

Ta6naua 

V"- 'laCTHUbi OT If:. C -a3aHMo.neAcTB!Ill 

Cop:r 
'laCTHil 11 I{" /ltMuK" A+IC" K~K" A+/1 K~K~I1 K;(A-K} A+{A•I\) Au-Jf" 

'iucno 
'laCTHU 

Y:ucno 
COOb!THll 

6 ..,c 

198 

y•K" 
427 :!:,.69 

4,8 :!:,.0,8 

248 45 39 9 5 

Ta6naua 2 ) 
PacnpeaeneHHe coobiTHll no KaHanaM peaKuHllx 

YtJK+ K"Ko K"IC+K'"f(" ~:t.Ko y•y"I(K 

223:!:,.81 147:!:,.52 323:!:,.127 80xx):!:. 31 4
xxx) 

2,5:!:,.0,9 1,7:!:,.0,6 3,6:!:,.1,4 0,9.:!;.0,4 ,..., 0,04 

X) 0LUHOKH CTaTHCTH'IBCKHe • :t 
xx) 'iRe no coobiTHl! no KaHany Z K" obrno Bbi'IHcneHQ no H3aecTHOMY ce'leHHIO 

p0)!{.U9HHSI 3aPSI>K9HHbiX runepOl!OB B If'!. p -s3aHMOll9l!CTBH!IX /18/, 

XXX) npH HaXo:>K.llBHHH STOrO 'IHCIIa HCKIIIO'IBHa a3HMyTallbHa!l nonpasKa, 
11 
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Ta6nnua 3 

BbiXOA If -rnn~poHOB H . .f"'-Mesonos npH pasHbiX HMnyn&cax lf--MesoHoB 

J.1Mnynbc 
qaCTHUbl r:>a/c 

11 
I("' 

1,514/ 

( 1,7 :t 0,4)% 

( 1,4 :t 0,5 )% 

2,8
171 

(2,5 :t 0,5)% 

( 7 :t 1 )% 

n H T e p a T y p a 

7,0 

(3,7 :t0,3)% 

( 6,4 :t 0,5 )'! 
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PyKOUHCb ROCTyRHna B H3A8T~QCKHA OTAen 
22 noa6pH 1963 r. 
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G Ill fill/ 4QD IDIIIl Nr.l liOD 3100 JllJD 'lliiD - \Ill .0• ( ftitv/C. 

Pnc, 1 •. 1>1MnyllbCHOe pacnpeaeneHHe 11 -rnnepoHOB OT r::. t'- B38HMOll8ICTBHI 
npa 7 Ssa/c B na6opaTopnoA cncTeMe. nyHKTHrM Jlaao aHanorH'IIIoe 
pacnpe.lleneHHe AnSI ,.-_ f' -asaHMOlleiCTBHI/6 , 
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f) 

PHC. 2. Yrnoaoe pacnpe.o.ene~He 11 -rHnepoHo~, po}K,aeHHI>rx a r:::. ";,.aaaHMO
.o.eAcTBHIIX npH 7 Baa/c a na6opaTopHoA CHCTeMe. nyHKTHpOM o6oaHa'leHo 
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PRe, .3. HMnynbCHoe pacnpe.o.eneHH& 1('
11 
-MeaoHoa a nat5opaTopHoA cacTeMe. 

nyHKTHpOM ,lll:lHO pacnpe,[l9IT9HH9 ,[liTll r= p -B3411MO.r:l9ICTeHJI, 

14 

.· .. •,i 
t\-~: 

··. 

.•••.... '"'-" .. ·-~Cf'1''"C' 

N 

JO 

Ill 

., 

/Ill 

~-, 
. : 

el. 1 
I 

., 

.. 

o., 

-, 

. ~ 

PHc. 4~ 

r 

0 -
PHc, 5. 

'I 11\'lli'J'III''I-"1' ~11!1111''""''111" 
'.1''/"''r··--:· ""%1t'r~~-if\llil, ,,,,!liNd' ·H·· ,\fl _;, , : : .,.,..,..,,._,n .t J.', 1' ? .. , . ~ 

.' . ··~··;.':·:·'.:, .. ·. ·~Y~::~".::· :(_·_.;,·~ . ., · · ·. . .~, .· .·:r·l· t ......... ··.·~ 

~ - - -I •,G ·.11 .•,II •<oO •,II -.~ ·.'Ill 

,. 
•• •• ·" .10 10 ,Ill .10 ..:: .ID li· ,C D CDf lf:o 
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.lll:lHO COOT89TCT8YIOlU9& pacnpe.o.eneHHe ,[liTII 1'-;.p -a3&HMO.lleA
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Puc. 6. Yrnoaoe pacnpe.aenenue II -runeponoa ua If":..('
B38UMO,aeACTilUA npu 7 raa/c H3 0Db1T8 (cnnownag 
Kpuaasi) U H3 p8C'IeTOB no MeTo,ay MOHTe-Kapno 
(nyHKTHp), 
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PHc, 8. CpaalleHHe aKcnepHMaHT&JlbHoro (cnnowaaa KpHaaa) 
H pacqeTaoro (nyHKTHp) yrnon!>JX pacnpe.!leneaHJI 
I("' -M930HOB H3 J(':_ (! B38HMO.!l9JICTBHJI npH 1 raa/c 
B na6, CHCT9M9, 
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PRe, 9. CpaaaeaHe peaynhT&TOB pacqeTa no M9TO.!lY MoaTe•Kapno (nyHKTHp) 
c aKcnepHMeHTOM ( cnnowHaH KpHnaa) .!lnH HMnynbCHoro pacnpe.!lene
HHll K" -Ma30HOB H3 ,.-:.. c -nsaHMOA9JICTBIIH npH 1 raa/c, . 
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