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B rrocneAHHe rOAhi MHOrHMH aaTopaMH rrpe.ncKa3hiBaeTCSI cymecTBoBaHHe 

"OCTpOBa" CT80HJibHOCTH B pail:OH8 CB8pXTSI:>K8Jlb!X SI.[!ep/1,2,3/ • Y'IeT BKJia.(la 

OOOJIO'I8'IHOH JIOIIpaBKH B 3HeprHID A8~0pM8UHH SIAep IIpHBOAHT K IIOSIBJI8HHID 

BbiCOKOrO oapbepa A8JI8HHSI ( AO 10 M 3B) y T8KHX TSI:>K8JJbiX SIAep, KOT0pb!8 

B :>KHAKO-KarrenhHOH Mo.nenH .neneHHH oona.naiDT 6nH3KHM K HYJJID 6apbepoM 

ll8JJ8HHSI H 1 CJI8AOB8T8JibH0 1 COB8plli8HHO H8CT80HJ!bHbl IIO OTH0lli8HHID K CIIOH

T8HHOMY .neneHHID. Pac'IeThi IO.A.Myahi'IKH/4/ rroKaaanH, 'ITo ocTpoa cTa-

6HJJbHocTH SIBJJSI8TCSI AOBOJibHO ll!HpOKOH IIO Z H IIO N OOJJ8CTbl0 1 rpaHHUbl H 

ueHTp KOTopoil: cymecTBeHHO aaBHCSIT OT rrapaMeTpoB pacqeTa. Ha pHc. 1 rro

KaaaHa OOJI8CTb CTaOHJibHOCTH 1 p8CC'IHTJHH8SI B paooTe (4) IIpll BbiOOpe Jia

paMeTpOB HeMHpoacKoro H l1'errypHoaa15/ AJIH Bhi'IHcneHHSI cxeMbi o.nao'Iac

TH'IHbiX ypoaHeil: B rroTeHuHane Byaca-CaKcoaa. 

UeaTpoM 3Tolt oonacTH, T.e. SIApoM, oona.naiDIUHM MaKCHManbHbiM 6apb

epoM A8JI8HHH 1 T8K :>Ke KaK H B pHA8 ApyrHX paooTI3,6/, SIBJISI8TCH SIApO 

C Z = 114, N = 184. f1pH 3TOM 1 OAH8K0 1 H800SI38T8JibHO HM8HHO 3TO SIApO 

6y.neT HM8Tb H8HOOJiblliHH IIepHOA ITOJiypacrra.na, T8K K8K ITOCJI8AHHH MO:>K8T 

OIIp8A8JISITbCH B OCHOBHOM a- HJIH {3 -paCIT8A8MH 1 Bp8M8H8 :>KH3HH IIO OT

HOlli8HHID K KOTOpb!M He CBSI38Hbl H81IOCp8ACTB8HHO C 6apbepOM A8JI8HHSio TaK 1 

B paooTe IS! rronyqeao, 'ITO aaH6onee .nonro:>KHBYIUHM ( T y, ... ·.108 neT) 

.nomrcea 6biTh H30Torr 110-ro 3JieMeHTa c 'IHCJJOM aeii:TpoHoB N = 184. 

B rrocneaaee apeMSI B CCCP H AHrJIHH ObJJIH rronyqeHhi 3KCrrepHM8HTaJJhHhie 

ll8HHbl81 KOTOpb18 MO:>KHO paCCM8TpHB8Tb K8K YK838HH8 H8 B03MO:>KHOCTb CyiUeCT

BOB8HHSI HOBOH OOJiaCTH CT80HJibHOCTH B pai!:OHe CBepXTSI:>K8JibiX SIA8p, f1pH AJIH

T8JlbHbiX 3KCII03HUHHX 4JoT03MyJibCHi!: H8 60Jibll!Oil: Bb!COTe B COCTaBe KOCMH'I8CKHX 

ny'ieil: obiJJH o6Hapy:>KeHhl oqeab TSI:>Kenhie S!Apa c Z> 100171 . B paooTe l8l coo6-
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P11c. I. "OcTpos' cTa6HnbHOCTH csepxTsDKenhlx aneMeHTOB, paccqHTaHHbiA 
B pa6oTe/4/ 1 H o6naCTb H30TO!IOB1 o6pa3yiOIUHXCH !I pH AeneHHH 

HApa ypaHa ycKopeHHhiMH HOH8MH Xe. 

4 

'\· 

\•~ 

j 

I ., 

~I , I 
(I I 

li 
'••'' 

'• 

I 

'.il 

maeTCSI 0 H80J110.ll9HHH CITOHT8HHOrO A9ll9HHSI CBHHU8 C scpcpeKTHBHbiM ~epHO.llOM 

nonypacna.ua "" 1021 neT, 'ITO M0)1(9T OO'bSICHSITbCSI ITpHCYTCTBHeM B CBHHUe 

ero XHMH'I9CKOro 8Hanora C Z = 114. HapS!.llY C ITOHCKaMH CB9pXTSI)I(9llh!X 

Sll9.M9HTOB B rrpHpO.Ue H900XO.UHM 8H8llH3 B03MO)I(HOCTelt HCKyCCTB9HHOrO CHH-

T938 H30Tonos B nmpoKolt o6nacTH s6nH3H Z = 114, N = 184. 

B pS!.Ue pa6oTI9,IO/ .uenanHCb norrbiTKH pacq~Ta ceqeHHM o6pasosaHHSI 

CBepXTSI)I(9llbiX Sll9M9HTOB B peaKUHSIX ITOllHOrO CllHSIHHSI ycKopeHHbiX TSI)I(9llb!X 

HOHOB a S!,llp8MH MHllieHelt C .llBllbHeltlliHM HCrrapeHHeM HeltTpOHOB. lieHTpanb

Hb!MH MOMeHTBMH 9THX p8C'I~TOB S!BllSIIDTCSI: 1) onpe.ueneHHe C9'19HHSI ITOllHO

ro CllHSIHHSI H8ll9T8IDlllelt 'IBCTHUbl C S!.llpOM MHlli9HH H 2) yqeT .uem!MOCTH B03-

Oy)l(.ll9HHOrO KOMITBYH.ll-S!.Upa, T.e. onpeneneHI!e B9llH'IHHbl r n 1r r .um1 coc-

TBBHb!X Sl,llep C Z > 110. 

B pa6oTe CHKKenaH.ua .llllS! pac'l:~Ta ce'l:eHHSI o6pasoBaHHSI KoMnayH.u-S!npa 

rrpHM9H9H Cll9.llYIDlllHlt KpHTepHlt: CllHSIHHe 6y.UeT rrpOHCXO.llHTb .llllSI BC9X rrpH

U9llbHb!X rrapaMeTpOB OOM6ap.UHpyiDlll9lt '18CTHUbi1 rrpH KOTOpbiX 9HeprHSI Bpa

lll9HHSI OOp83YIDlll9rOCSI KOMITBYH.ll-S!.Upa 6y.ueT M9Hblli9 ero ITOllHOlt SHeprHH 

B030Y)I(.ll9HHS!o 

Pac'I~T senH'IHH r n I r r rrpo.uenaH HB OCHOBe CHCT9M8THKH H3-

MepeHHhlX 3H8'19HHlt 9TOro napaMeTpa .llllSI S!.Uep TpaHcypaHOBhlX 9ll9M9HTOB
1 

KOTOp8S! CBH.ll9T9llbCTByeT 0 CHllbHOM YB9llH'I9HHH ~~ r i .llllSI S!.Uep C 38MK-

HyTolt ITO.llOOOOllO'IKOlt N 

.ueneHHSI .llllS! 9THX SI.Uep. 

152, 'ITO CBSI3biB89TCSI C yBenH'I9HHeM 6apbepa 

.t'' 

B CT8THCTH'I9CKOlt Mo.uenH pacna.ua COCTaBHOro S!Apa B9JIH'IHH8 rn I r, 
38BHCHT TOllbKO OT pa3HHUbl M9)1(.lly 6apbepoM .ll9JI9HHSI H 9HeprHelt CBSI3H HeltT-

pOH8 t1 B = B r - B n B CBSI3H C STHM S!Apa CB9pXTSI)I(9JlbiX 9JieMeHTOB
1 

o6naAaiDmHe BbiCOKHM 6apbepoM AeneHHSI, AOJI)I(Hbi HMeTb 6onbrnHe 3Ha'l:eHHSI 

rn I r r • B pa6oTe CHKK9JI8HA8 AllSI AB8)1(Abl MarnqecKoro S!Apa, KOTOpb!M 

BBTOp C'IHTaJI SIAPO c z = 126, N = 184, B9JIH'IHHa rn I r r AOCTHraeT 

3H8'19HHSI 100-1000, 'ITO B P93VllbTaTe PBC'I~Ta naeT 3H8'1HT9JibHbl9 (nOPS!ilKB 

1 o-26-1o-27 CM:.!) B9llH'IHHbl C9'19HHlt o6pa;30B8HHSI CB9pXTSI)I(9Jlb!X. S!Aep THITa 

Z = 126, N = 184 B pa3JIH'l:Hb!X peaKUHS!Xo 
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O~HaKo cywecTBeHHO 'To, 'ITO B peaKUHHX ITonaoro cnHHHH.II HMe~TCH 

3H8'1HTenbHb!e orpaHH'IeHH.II Ha COOTHOWeHHe 'IHC-na HefiTpOHOB H ITpOTOHOB 

B g~pe-ITpO~YKTe peaKUHH1 KOTOpoe, KaK ITpaBHno, oona~aeT CHnbHb!M HefiT

pOHHbiM ~e<jJHUHTOM. TaK, aaHMeHbiiiee 3Ha'leHHe Z .11~pa ITpH N = 184, Ko

Topoe MO*HO ITOny'IHTb B peaKUH.IIX ITOJIHOI"O CnH.IIHH.II C HCnapeHHeM HefiTpo

HOB1 paBHo Z = 121. KaK Y*e rosopHnocb Bbiiii.e, aaH5onee -YCTOfi'IHBbiMH 

siBn.II~TC.II .11~pa c Z "' 114 H N = 184, T.e. ropa3~0 5onee o5oraweHHbie aei!:

TpoHaMH. 3TH .ll~pa HeB03MO*HO CHHTe3HpOBaTb B peaKUH.IIX Oopa30BaHH.II KOM

ITayH~-g~pa C ~anbHeAIIIHM HCITapeHHeM HefiTpOHOB. 

B pa5oTe/ 111 obrno BITepBbre yKa3aHo aa B03MO*HOCTb CHHTe3a csepx

TH*enbrX sneMeHTOB B peaKUHH ~eneHH.II R~ep oqeab TH*enbiMII IIOHaMH. B ~aa

aoA: paooTe ~enaeTC.II ITOITblTKa oueHHTb BeJIH'IHHbl Ce'leHHfi oopa30BaHH.II H30-

TOITOB Z "' 114, N"' 184 npH ~eneHHH g~ep ypaHa ycKopeHHbiMH HOHaMH Xe 

H U. 

B pacqi!!Te ITpHHHTbi cne~y~wHe rrpe~rrono*eHHH: 

1. 05pa30BaHHe O'leHb T.ll*eJlblX KOMITayH~-.II~ep C Z > 140 .IIBn.lleTC.II 

B03MO*HbiM. 

2. MaCCOBbie H 38p5!~0Bble pacnpe~eneHIIR OCKOJIKOB ~eneHH.II 9THX KOM

ITayH~-g~ep He .IIBJI.II~TC.II Ka'leCTBeHHO pe3KO OTJIH'Ia~WHMHC.II OT H3BeCTHbiX 

paciTpe~eneaHA: ~JI.II ~eneHHH TH*eJihiX g~ep IIOHaMH Ne H Ar/16/. 

3 • .[lenHMOCTb ( r L /r n ) CBepXTH*eJibiX R~ep C 3aMKHYTbiMH HyKJIOH

HblMH o6onO'IKaMH
1 
cornacao pacql!!TaM CHKKenaa~a/9/, Mana. 

.[lJI.II OOOCHOBaHH.II CITpaBe~nHBOCTH nepBOI"O ITpe~ITOnO*eHH.II OTMeTHM 1 

'ITO R~pa, ~a*e o5na~a~IIIHe ayneBbiM 5apbepoM ~eneHHH, ~on*Hbl ~enHTbCH 

3a BpeMR "' JQ-20 CeK, KOTOpoe 3aHHMaeT CaM ITpouecc KOnneKTHBHOfi ~e

<jlopMaUHH .ll~pa OT HaqanbHOH <jlopMbl ~0 TO'IKH pa3pb!B8 B ITpouecce ~ene

HH.IIe 0oCKOnbKY 3TO BpeM.II MHOI"O OOnbiiie .ll~epHOI"O ( 1Q-23 CeK) 1 TO eCTb 

OCHOBaHHR ITpe~ITonaraTb 1 'ITO COCTaBHa.ll CHCTeMa, o5pa3y~III8.11C.II ITpH COy-

~apeHHH 1 HaiTpHMep, .11~pa Xe C .ll~pOM U , UpH 3HeprHH Bbiiiie KynoHOB-

CKOI"O 6apbepa ITpocymeCTByeT BpeMH,~OCT8TO'IHO ~onroe ~n.ll TOI"0 1 'ITOObl 

CTanH OITpe~eneHHb!MH T8KHe ITOH.IITH.II 1 K8K 3Hepi"H.II CB.II3H KOMITayH~-.II~pa, 

ero aaeprHH so35Y*~eHHH, spawaTenbHaH aaeprHH H T.~. 
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Pac'I~T ceqeHHH o5pa3oBaHHH KOMITayHArH~pa B peaKUHHX c oqea& TR

*enbrMH yCKOpeHHbiMH HOH8MH Tpe6yeT 3H8HHSI SHeprHH B03YO*~eHH.II KOMrrayH~-
- 874 476 

S!.llpa. 3HeprHH CB.II3H CBepXT.II*enbiX H.llep 146 H 184 • o6pa3y~IIIHXC51 

B peaKUHSIX 

238 186 Xe _. 374 146 u + 
92 1!4 

238 u + 
288 u ,_.476184. 

92 9:1 

oueHHBanHc& ITO tiJopMyne BaAu3eKKepa B sapHaHTe fpHaa/12/, a ~nsr Z•l46-

TaK*e ITyTeM 3KCTpaiToJIHUHH Mace T.st*enhrx H~ep, pacc'IHT&HHbiX MaAepcoM 

H CssrTeUKHM/2/ BITnOTb .no z • 140. 

KynoHoBCKHA 6apbep cnHRHHH ~n.11 BbiiiieaanHcaHHbiX peaKuHA onpenensrn

c.st c y'I~TOM nonpaBoK, CBH3aHHbiX c .netiJopMauHeA .11~ep npH coy~apeHHH, Bbi

'IHcneHHbiX B pa6oTe/l~l. OueHKH noKa3anH, 'ITO npH aaeprHH 6oM6ap.nHpy

~IIIHX 'laCTHU 1 paBHOfi KynoHOBCKOMy 6apbepy1 9HeprH.st B030Y*.lleHH.II KOMrrayH.ll

.ll.llpa O'leHb Mana H OTpHU8Ten&Ha. 3TO 03H8'18eT1 'ITO nopor CnH.IIHHSI .llByX 

.st,llep .nn.st peaKUHfi U + U H U+Xe ne*HT Bb!Ille KynOHOBCKOI"O o!i"pbtlpa B3aHMO

~eftcTBy~WHX H.llep • 

0TCIO.ll8 .IICH0 1 'IT01 Bb!OHpag COOTBeTCTBY~IIIYIO 9HeprHIO qaCTHUbi 1 B03MO*-

HO ITOJiy'IHTb n~oy~, ~a*e O'leH& Many~, aaeprH~ B030Y*~eHH.51 KOMrra-
37 4. 476 

ya~-H~ep - 146 H 184 • 

B nan&aeAIIIeM pac'li!!T ce'leHHH o5pa3oBaHHH KoMnaya~-H~pa npoH3BO~HJI

CH .llJJSI ~ByX 3H&'IeHHft 3HeprHH B030y*.lleHH.II ero - 50 H 100 MaB, ITO tiJop-

M;vne 
2 

a KOMrrayH.ll = T7r KpHT 
+ a a.-c. 

a IT.c. 
r~e a . - Ce'leHHe 00p830B8HHSI KOMrrayH~-.II~pa; r - KpHTH-

KOMIT8YH~ KpHT 

qeCKHft npHuenbHbiA napaMeTp 5oM6ap~HPYIOIIIeA qacTHUbi. OpH r > r KpHT. cnH-

.SIHHe ITpOHCXO.llHTb He MO*eT, T8K K8K 3HeprHH BpameHHSI KOMIT8YH.ll-51~pa 
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a 
6y)leT npeBOCXOilHTb nonHyiO 3HeprHIO B036y>KJleHHSI KOMnayHJl-Sillpa; __l!.t£.t -

u ~n.c. 
- OTHOllieHHe ceqeHHH Henonaoro H nonaoro CnHSIHHSI B38HMOJle~CTBYIOlliHX 

Haep; rKpHT Bhl'IHCnHnOCb H3 ycnOBHH 

2 E 2 
h I 2] KpHT = E* 

M V rKpHT "' hE KpHT 

rae J - MoMeHT HHepuHH KOMnayHil-H.Ilpa ( BenH'IHHa h 2 I 2 J 6bma B3S!Ta 

paBHoii 3 K:aB): E Kpwr - KpHTH'IeCKHH yrnoBo~ MoMeHT cTanKHBBIOIUHXCSI 

'18CTHU, COOTBeTCTBYIOIUH~ KpHTH'CfeCKOMy npHUenbHOMy napaMeTpy r KpHTi 

E * - 9HeprHSI B036~>KlleHHSI KOMnayHn-51.1lpa: 
a. c. 

py10IUeii qacTHUbi; - Bbi'IHCnHnocb no 
a n.c. 

MV - HMnynbc 6oM6apnH-

nonyaMnHpH'IeCKoft ~opMyne, 

- /9/ 
npeano>Keaao~ CHKKenaanoM ; aa.c. 

aa.c. 
= 0,03 A 6oM6• rne A 6oM6 - Mac-

C8 6oM6apaHpy!OIUeH '18CTHUbl, 

Mao>KHTenb a . 
·r + ....1:!!9• 

an.c. 

BBOilHTCSI JlnH y'I~T8 TOrO o6CTOSITenbCTB8 0 

'ITO aa>Ke npH npHuenbHbiX napaMeTpax r < r KpHT nonaoe cnHHHHe 6yaeT 

H npouecc aenonaoro cnHa-npOHCXOilHT He I B 100% cny'laeB, T.K. B03MO>K9H 

HHSI Sl)lep. 3TO 3KCnepHM9HT8nbHO H86n10Jl8nOCb B OnbiT8X no H3M9p9HHIO yr-

""· 12 lti 40 
nOBbiX KOppenHUH~ OCKOnKOB aeneHHSI TSI>KenBIX S!Jlep HOH8MH C , 0, N e , 

40 Ar /14,151. 

~ Ta6nHue npHBe)leHbl pe.3ynhT8Tbl p8C'I~TOB Ce'CfeHHSI o6p830B8HHSI 

KOMnayHJl-SI)lep B peaKUHSIX 

KoMnayan-Hapa 
37 4 

146 

u + u 
H 

47ti 

H U + Xe. 

184 B 100% cny'faea 6ynyT pacnaaaTb-

CSI nyTeM neneHHH. Heo6xoaHMo pacc'IHT8Th, KBKYIO qacTb oT nonaoro ce'Cfe

HHH )leneHHSI KOMnayHJl-S!Jlp8 6yayT COCT8BnSITb Ce'CfeHHSI 00p830B8HHSI OCKOn-

KOB c' Z 

294 110 H 

114, N~184. ITpoHaBOllHnCH pacq~T ceqeaHii aByx HaoTonoB 

298 
114 • llnH Bbl'IHCneHHSI BbiXOil8 KaKoro-nHOO H30TOna npo-

JlyKT8 peaKUHH )leneHHSI HeOOXOilHMO 3H8HH9 M8CCOBOrO H 38pS!JlOBOro pac

npeaeneHHH OCKOnKOB B Bb!Op8HHOH peaKUHH. C'IHT8nOCb 0 'ITO pacnpeaeneHHe 

OCKOnKOB )leneHHSI KOMnayHJl-SI)lep 
37 4

146 H 
476 

184 no M8CC9 OnHCbiB8-

eTCSI rayccOBCKOH ~OpMynOH C OilHHM napaMeTpOM lliHpHHbl pacnpeaeneHHSI a2 
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' 

P( A, ) "' exp-
( 17 u 2 ) 1/2 

A 

(Ar -A/2)
2 

u 2 
A 

rne P ( A r l - nons1 oT rronHoro ceqeHHSI neneHHH, rrpHxonHIUaHCSI Ha Macey A, ; 

' A 0 -Macca nenHIUerocSI KOMrrayan-Hnpa. CrrpaeennHBOCTb rrpencTaene~HSI Mac

coeoro pacrrpeneneHHSI B T8KOM BHne rronTeep*naeTCSI BCeMH H3MepeHHbiMH no 

H8CTOSIIUei'O BpeMeHH M8CCOBbiMH pacrrpeneneHHSIMH OCKOnKOB neneHHSI Hnep 

TSI*enEIMH HOH8MH/}6,17,18,19/, 3Ha'leHHe rrapaMeTpa a; nnH, p~8KilHA: 
u ( u ,f) H U( Xe, f) 6binO rrony'leHO rryTeM 9KCTparronSIIlHH HMeiOIUHXCSI naH-

HbiX ITO M8CCOBbiM pacrrpeneneHHSIM/ 16/, 

3Ta aKCTparronHilHSI nnH peaKIIHH U(Xe ,f) HnniOCTpHpyeTCSI pHC, 2, 

B Ta6nHue 2 rrpHeeneHhi 

WHe BenH'IHHY a 1 
2 

HaA:neHHbie 3Ha'leHHSI U A 1 HeCKOnbKO rrpeBbi!U810-

JJ.nSI H3y'leHHOA: peaKilHH U ~OAr, f) paBHYIO 2800, 

0THOCHTenbHO 38pS1nOBOI'O pacrrpeneneHHSI OCKOnKOB neneHHSI B peaKilH-

SIX U ( U, f) H 1J ( Xe , f l 6bmH rrpHHSITbi o6bi'IHbie rrpearrono)l{eHHSI, crrpaeen-

nHBOCTb KOTOpblX nnH peaKIIHA: neneHHSI Hnep TSI*enbiMH HOH8MH IIOK838H8 B 

pa6oTax115,18,19/, 

3aBHCHMOCTb HaH6onee eepOSITHOI'O 38pS1Jl8 OCKOnKOB OT HX M8CChl Z (A ) 
p c 

paCC'IHTbiBanaCb C IIOMO!Ub!O I'HIIOT93bl paBHOI'O CMeiUeHHSI 38pSIJJ.OB OCKOn-

KOB OTirOCHTenbHO nHHHH {3 -CT86HnbHOCTH 1 KOTOpaSI Bbl'IHCnHnacb ITO <jlopMyne 

BaA:uaeKKepa B eapHaHTe fPHHa/12/, 

DapaMeTp JlHCIIepCHH 38pS1Jl8 U 
2 

:1\ 

'leHHSI Bbi6HpancSI IIyTeM 9KCTp8IIOnSIIlHH 
2 

MOCTeA: 9TOI'O rrapaMeTpa OT Z /A H E* 

oKono HaH6onee eepoHTHoro aHa

rrony'leHHhiX B pa6oTe/15/ 38BHCH-

JlenSIIUerOCSI SIJlpa H OT aCHMMeTpHH 

paaneneHHSI, 11crronbaoeaHHbie 3Ha'leHHSI u 2 
rrpHeeaeHbi e Ta6nHue 2. 

i 

Ha pHc, 1 aaiUTpHxoeaaHoA: aoHoA: rroKa3aHa o6nacTb . HJlep, o6paay-

IOIUHXCSI B peaynbTaTe peaKIIHH aeneHHH KOMIT8YH/l-S1Jlpa 
374 

146 • BHJlH01 'ITO 

B 9TOA: peaKilHH MO*eT 6biTb rrony'leHO 6onbiU09 KOnH'IeCTBO HeA:TpOH006ora

IU9HHbiX H30TOITOB HOBOA o6naCTH CT86HnbHOCTH, naHHbie, ITOK838HHble Ha pHc,1, 

rrony'leHbl C y'I(!TOM HCIIapeHHSI HeATpOHOB OCKOnKaMH aeneHHSI KOMITayan-SIJlpa, 
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£!nSI OUeHKH 'IHCna Hei!:TpOHOB, HCTiapSieMbiX Sl,llpaMH 110-ro H 114-ro 

aneMeHToB, nocne o6Ea3oBaHHH B npouecce AeneuHs. HX aueprHH B036Y~.lleHHH 

paCC'IHThiBanacb ITpH6nH~eHHO ITO 4JopMyne 

E* 
, 1 

(E* +M -M 
KOMTI KOMTI . It 

M -E ) 
-, 2t . k A KOMIT 

r.oe Ej I H E*KOMIT- aHeprHH B036y~,lleHHSI OAHOrO H3 OCKOnKOB H KOMITayH.ll

HApa COOTBeTCTBeHHOj M KOMTI' Mit , M 
21 

- MaCCf?l KOMITayH.ll-SI.llpa H .llBYX OC-

KOnKOB; Ek - ITOnHaSI KHHeTH'IeCKaSI 

acHMMeTpHH .oeneHHSio C'IHTanoch, 'ITO E 

aHeprHH 

k 

CHM 
=E 

k 

rrapbl OCKOnKOB ,llnSI AaHHOi!: 

z z 
I t 2t ; A 

<-z __ f-

" 
, A KOMIT

I! 

MaCCOBbie 'IHCna O.llHOro H3 OCKOnKOB H KOMITayHA-SIApa; ECHM - KHHeTH'IeCKaSI 

" 
9HeprHSI rrapbi OCKOnKOB CHMMeTpH'IHOfO .oeneHHSij Z Z Z - aapH,llhl 

KOMIT It ' 2t 

KOMTiayH.ll-SI.llpa H .llBYX OCKOnKOBo 

0CHOBHaSI HeTO'IHOCTb paC'I~TOB ITO 9TOft $opMyne o6'hSICHSieTCSI, Bo-rrepBbiX, 

o~eHHeM, 'ITO aH~~ruq aoa6y~aeHHH pacrrpe.oenseTCSI 

Me)K.lly OCKOnKaMH rrporropuHOHanbHO HX Macce, H, BO-BTOpbiX, HeTO'IHOCTbiO 

CHM -orrpeseneHHH E k , KoTopoe Bhi'IHCJIHnoch no rronyaMrrHpH'IeCKolt .PopMyne 

,llJISI HaH60nee sepOS!THOfO 3Ha'leHHSI ITOJIHOJ!: KHHeTH'IeCKOft 9HeprHH OCKOnKOBo 

Tiony'leHHbie 3Ha'leHHSI .llnS! 'IHCna Heil:TpOHOB, HCITapHeMbiX ITpO.llYKTaMH, 

rrpHBe.oeHbi B Ta6nHue 2. HeTO'-!HOe orrpe.oeneHHe aToro 'IHcna Jte oKa3btBaeT 

cymecTBeHHoro snHSIHHH aa onpeaeneaHe ce'leHHSI o6pa3oBaHHSI aneMeHTOB, TaK 

KaK .oenHMOCTb (r ;r ) 
J n 

,llBa)K.llbl MarH'IeCKHX H 6nH3KHX K HHM Sl.llep THTia 

298 Il4 H 
294 

110 HaCTOJibKO Mana, cornacHo pac'I~TaM CHKKenaH-

aa19/, 'ITO ee Mo~ao soo6me ae y'IHThiBaTb, ecnH rrpeHe6pe'lh rrorpernHoCTbiO 

B orrpe.oeneHHH Ce'-!eHHSI ITOpSI.llKa HeCKOnbKHX rrpoueHTOBo 

0KOH'IaTeJibHbitl HTOr paC'I~TOB ITpHBeAeH B Ta6nHue II, ITOJiy'leHijbie 3Ha

qeHHSI Ce'leHHH HMeiOT ITOpHaOK (1Q-29- 1Q-30)cM2 (AJISI cpaBHeHHS OTMeTHM, 

'ITO aneMeHT KypqaTOBHJ!: 6b!Jl OTKpb!T IT pH ce-qeHHH o6pa30BaHHSI J0-34 CM2), 

CymecTBeHHO TaK~e, '-ITO ce'leHHH o6paaoBaHHH 110-ro H 114-ro aneMeH-

TOB B peaKUHH U(Xe, f) Bcero nHWb B -qeTbtpe-rrHTb. pas HH~e, 'leM B pe-

aKUHH U ( U , f ) l B TO BpeMSI KaK 3aAa'-!a yCKopeHHSI HOHOB U 3Ha'IHTeJibHO 

6onee CnO)I{Ha, '!eM yCKOpeHHe HOHOB Xe • 
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1.. 

E&mR pacc'IHTaH&I TaK:H<e ce'leHHH o6pa:aoBaHHSI aKTHHH.!tOB OT Th .ItO Fm 

B peSKUHH U ( Xe, f) II pH SHeprHH B030Y:H<.lteHHSI, KOMII8YH.!t-SI.!tpa
1 

paBHOlt 

50 Mas. BenH'IHHbl f'Jt I r, AnSI TpaHcypaHOBbiX aneMeHTOB ObinH B3SITbl Ha' 

paooT&I/9/, llaHH&Ie npe.~tcTasneH&I aa pHc. 3. PeaKHit cna.Q ce'leHHSI npH yse

nH'IeHHH Z IIpO.!tYKTa peaKUHH CBH3aH C cyiUeCTBeHHblM yBenH'IeHHeM nenHMO

CTH H.llep B o6naCTH Tp8HCyp8HOBbiX aneMeHToB; IIO STOlt IIpH'IHHe Ce'leHHSI 

o6pa30B8HHSI Tpaac<!JepMHeBbiX aneMeHTOB OK83biB810TCSI 0'19Hb HH3KHMH, J1a 

pHCyHKa BH.llH01 'ITO B KS'IeCTBe IIpO.llYKTOB peaKUHH .~teneHHH. U(Xe, f) MOryT 

Ob!Tb CHHTe3HpOB8Hbl O'leH& TSI:H<enbie H30TOIIbl TOpHS1 1 ypaHa H .llpyrHX 

aneMeHTOB ennoTb .uo Fm. TaKHe :H<e H30TOIIbi CHHTeaHpyiOTCSI B IIO/l39MHbiX 

B3pbiB8X Sl.ll9pHbiX ycTpOACTB1 IIpH 9TOM1 O.llH8K0
1 

O'leHb TSI:H<enble H30TOIIbl 

He MoryT Ob!Tb H3Y'I9Hbl H3-3a KOpOTKoro BpeMeHH :H<H3HH H nnHTen&HOrO 

epeMeHH HX H3BneqeHHSI, 8 cnyqae CHHTe3a TSI:H<enbiX H30TOIIOB TpaHcypaHOBbiX 

sneMeHTOB C IIOMOIUbiO YCKOpHTensr B03MO:H<HO HX H3y'leHHe .ll8:H<e IIpH O'leHb 

KOpOTKOM BpeMeHH :H<H3HH C IIOMOIUbiO CHCTeM perHCTp8UHH "on- line ". 

06Cy.llHM Tenepb YCTOit'IHBOCTb peayn&T8TOB K H3MeHeHHIO C.llenaHHbiX 

a pac'I~Te npe.unono:H<eHHil. 

29 4 298 
I. Dpe.unonaranocb, 'ITO H30TOIIhi llO H ll4 o6paayroTcll: Tonb-

KO B peaKUHSIX IIOnHoro CnHSIHHSI H.llep MHIIIeHH H OOMoap.uHpyiOIUeA 'ISCTHUbl 

c .uanbHellmHM .ueneHHeM KOMnaya.u-sr.upa, H HHKaKHe .upyrHe peaKUHH aenonHo

ro cnHHHHSI eaaHMO.QeitcTByiOIUHX sr.uep He .uaroT BKna.ua B ceqeHHe o6paaosa

HH;· 
29 4 ~ 10 H 

298 
ll4. H ecnpase.unHeocT& TaKoro npe.unono)keHHSI Mo:H<eT 

TOnbKO yeenH'IHTb paCC'IHTSHHbie eenH'IHHbl Ce'leHHl!:, 

2. Ebino c.uenaao npe.unono:H<eHHe, 'ITO MaccoBbie H aapsr.uoBbie pacnpe

.ueneHHSI OCKOnKOB .lleneHHSI SIBnSIIOTCSI rna.UKHMH <!JyllKUHSIMH
1 

He'lyBCTBHTen&

HbiMH K ooonoqeqHoft CTpyKType OCKOnKOB .lleneHHSI, EcnH STO He TaK, TO 

MarH'IHOCTb Sl.llep B pal!:oHe 
298 114 MO:H<eT IIpHBeCTH TOnbKO K yBenH'I9HHIO 

BblXO.ll8 STHX Sl.llep B peaKUHH .ueneHHS1 0 T,e, K IIOBbiilleHHIO paCC'IHT8HHblX .llnSI 

Ce'leHHSI o6pa30B8HHSI 29 4 IIO H 298 114, 

3,_ B pac'I~T~. ceqeaHsr o6paaoeaHHSI KoMnayan-st.upa He y'I~TbiBana~ 
B03MO:H<HaSI KOHKypeHUHSI CO CTOpOHbl IIpouecca .lleneHHSI Sl.llpa MHill9HH KynOHOB

CKHM noneM HaneTa~~=rO:-~_iH)K~n~r~ Sl~_pa/_~<-~ OueaKa apeMeHH coyna-

peHHSI Sl.llep IIpH SHeprHH Bblille KynOHOBCKOrO 6ap&epa CBH.lleTen&CTByeT, 'ITO 

conH:H<eHHe Sl.llep .llO PS.llHyca .ueitcTBHSI Sl.llepHbiX CHn IIpOH30lt.lleT 38 BpeMSI
1 

14 

I 

en< 

I 
I 

cf
1 

230 235 2.40 2.45 255 A 260 
PHc, 3, Ce'IeHHSI o6pa30B8HHSI H30TonoB pa3nH'IHhiX sneMeHTOB oT Th no F'm 

B peaKUHII U ( Xe, f). Ha Kp!IBhiX o6o3Ha'!eHhl caM hie TSI)Kel!ble 

JI3 II3y'IeHHhiX II30Tonos nnSI Ka)Knoro sneMeHTa, 
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3Ha~HT9JlbHO 6onee KOpOTKOe, ~eM T0 0 KOTOpoe Tpe6yeTCH .1lJ1H KYJlOHOBCKOrO 

neneHHH onHoro Ha Hnep, ITpH aToM ecTb ocHoBaHHH nyMaTb, ~To ne~op

MaUHH B3aHM0.1leHCTBYIDlliHX H.Oep, C03.1laHHaH KYJlOHOBCKHM llOJleM .00 HX CJ1H

HHHH1 He OKa~eT cyweCTBeHHOro B03,1leHCTBHH Ra llOBe,1leRHe COCTaBROH CHCTe-

Mbl, 

4, He y~HTb!Bancg TaKOH KaRan pacrrana COCTaBHOro H.Opa, ~aK TpOHHOe 

neneHHe C 0.1lROBp9M9HHbiM 06paaoBaRH9M Tpex OCKOJlKOB CpaBRHMOft MaCChi, 

B pa6oTax121,22/ rroKaaaRo, ~To TpoilHoe neneRHe anep ycKopeRRbiMH TH~e
JlhiMH HOHaMH HMeeT "KaCKa,1lRbiti" M9XaRH3M H B9JlH~HRa ero C9~9RHH orrpe

.1l9J1H9TCH .1l9JlHMOCTbiD B036y~.1l9RHb!X TH~9Jlb!X OCKOJlKOB .1l9J19RHH COCTaBRoro 

anpa, "HcTHRHoe" TpotiHoe neneRHe no RaCTOHwero speMeHH He Ha6niDnanocb
1 

H H9B03MO~RO Bb!CKa3aTb KaKH9-JlH60 cy~.Q9HHH 0 B9pOHTROCTH 9TOrO rrpouec-

ca, 

EcnH STOT KaRan pacrrana cymecTByeT, To pacc~MTaHRhre semi~MRbi 

aKOMll -a 
3F ce~eHMH Heo6X0.1lHMO YM8HblliHTb Ha ~aKTOp 

aKOMn 
5, 0~9Hb CVlli9CTB9H9H BOllDOC 0 .Q9J1HMOCTH TH~9Jlb!X Hnep B paftoRe 

HOBOro 
11 

OCTpOBa
11 

CTa6MJlbHOCTH, 3TH H,1lpa, o6na.OaH Bb!COKHM 6apbepoM ne-

J19HHH ( 10 M sa), cornacHo pac~eTaM/9/ HMeiDT o~eHb HMaKyiD nenMMOCTb . . 
( r I r "" 100-1000) • KOTOpaH H HCllOJlb30Banacb B naRHOH pa6oTe, OnHaKo n l 

Hy~HO Y~HTbiBaTb1 ~TO 6apbep .1l9J19HHH .1lJ1H TaKMX H.1l8p npaKTH~8CKH ue

JllfKOM CBH3aH C llpOHBJ19Rif9M 060J10'19~Rb!X 9~~9KTOB B H.Qpe If C pOCTOM 9Hep

rHM B03eJy~.1l8HHH MO~eT paapywaTbCH1 ~To, llO-BH.QifMOMy, .QOJl~RO llpHBO.QifTb 

K YB9Jllf'!9HHID ,1l9JllfMOCTH ( YM9Rblli9HHID r n I r I ) • 3ToT BOllpoc RenocTaTO'I

HO Hay~eH sKcrrepHMeHTanbRo M TeopeTH~eCKH, OnHaKo HMeiDwHeCH sKcrrepu

MeHTanbHbre ~aKTbl 0 .Q9J1HMOCTH B036y~.Q9RHbiX anep C 3aMKHyTb!Mif 060J10'!Ka

Mif H ll0.1l060J10~KaMH/23,24/ CBH.1l9T9JlbCTByiDT1 ~TO BKJla.Q o6ono~e~HOH no

rrpaBKH B 6apbep .Q9J19HHH1 llO-BH.1lHMOMy, cyweCTBeHeR H llplf BhlCOKHX 9Rep

rHHX B036y~.1l9HHH, flng BHeCeHMH HCHOCTH B 9TOT BOllpOC Tpe6yeTCH
1 

llO-BH

llHMOMy, llO.Qp06Hoe 9KCll9pHM9HT8JlbHOe H3y'!eHHe .Q~JllfMOCTif Hnep B6Jllf31f 38MK

HYTbiX HYKJlOHHb!X o6ono~eK rrpH paanM~HbiX 9HeprMHX BOa6y~neRMH, 
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BBH.Oy rrepe~HCJ19RRb!X Bb!lli8 HeorrpeaeneHHOCTeit, BHOCHMb!X B pac~~T 

HCllOJ1b30B8RRb!MH rrpe.QITOJ10~8HHHMH 1 He06XO.QHMO paccMaTpHBaTb IIOJly~eHHbie 

BQJlH~HHhl B Ka~eCTBe BepXHHX rpaHHU .1lJ1H ce~eHHH o6pa30BaHHH H8HTpOHO

o6oraweHHhlX H.Qep HOBOti o6naCTH CTa6HJ1bHOCTH B peaKUHH .Q9J19HHH, 

ABTOpbi 6naronapHbi aKaneMHKY r.H.<Ilneposy aa rrocTaHOBKY 38.Q8'1H 

H HHTepec K pa6oTe, B.A.KapH8yxosy 38 rroneaHyiD KPHTHKY pH.Q8 rrono~eHHH 

p860Thr, JO.A.Myabr'!Ke H E.J.1.ITycTb!J1bHHKy 38 o6cy>K.neHHH H coseTbi B 

rrpouecce BblllOnHeHHH p860Tbi. 
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