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l13yt!eHIIe Heyrrpyr-11x B3811MO/leMCTBllll 'laCTIIU BblCOKIIX 3Hep

l'l!ll C aTOMHblM!I Sl/lp8MII II03~0JISieT IIOJIY'll!Tb CBe/leHl!SI O MeXaH113- •. 

Me TaKOl'O rrpouecca,·o CTPYKType sinepHOM MaTep1111, 0 CBOHCTBax 

B3811MOlleficTBllll 3JieMeHTapHblX 'laCTIIU. Oco6blfi IIHTepec rrpe/lCTaB

JISieT paCCMOTpeH11e CTOJIKHOBeHl!fi 'laCTIIU C SlllPBMII rrp11 3Hepl'IISIX, 

. KOTOpb10 B HaCTOSIIUee apeMSI He MOl'YT 6b!Tb llOCTlll'HYThl Ha. YCKO

p11Tensix. 8 3TOfi o6naCTII 3Hepr-!!li 11ccneaoaaH11e B3811MOllefiCTBllll 

'laCTIIU C sinpaM!I OCTaeTCSI, B cyIUHOCTII, ea11HCTBeHHblM IICTO'IHII-

. KOM rrony'leHIISI CBe1leH11fi 06 3JieMeHTapHOM BKTe B3811MOAeficTBIISI 

'18CTIIU, aaeT CBe/leHIISI O HOBblX Tl!IIBX 3JieMeHTapHblX B3811MO/leli

CTBllfi. Hapsiay C 3TIIM p8CCMOTpe1I11e TaKofi 38/lB'III IIMeeT 6oJibIUOe 

rrpaKTll'leCKOe 3Ha'!eH11e T8KJKe /lJISI oueHOK "BblCOK03Hepr-eTll'leCKO

l'O XBOCTa" B paa11au110Hl!Oll 38IUIITe. 0TCYTCTBlle /lOCTBTO'IIIO rron

l!Ofi Teop1111 B3811MO/leHCTBIISI 3JieMeHTapHblX '18CTIIU II CJIOJKHOCTb 

caMOl'O rrpouecca CTOJIKHOBel!l!Si 6hICTpblX_ 'IBCTl!U c aTOMHblMI! Slll

PBMII o6ycJiaBJIIIB8IOT rrp11MeHeH11e pa3Jll!'!HblX MO/leJiefi rrp11 Teope

Tll'!eCKOM paCCMOTpeHIIII Heyrrpyl'IIX B3811MOllefiCTBllll '18CTIIU C Sill

pBMII • .no CIIX rrop B Jil!TepaType WllpOKO o6cylK/l8JIIICb ~Be MO/le

Jiil! MO/leJib Tpy6Kll··/l ,2 / 11 MO/leJib BHYTPIISIAep!!Ol'O K8CK8/l8 - KOl'

/l8 rrpouecc CTOJIKHOBeHIISI naJieTaromefi '18CTl!Ubl C SillPOM paccMaT

pl!BBeTCSI KBK cep1111 H038Bl!CIIMblX IIOCJiellOBaTeJibllblX rrorrap!IblX 

B38UMO/leHCTBllll '18CTIIU C OT/leJibHhIMI! BHYTPIISl/lepHblMII HyKJIOHaMII 

C IIOCJiellYIOlllllM 11crrapea11eM Me/lJieH!lbJX HyKJIOHOB, aeliTpOHOB II 

6o;ee CJIOJKHblX KOMI!JleKCOB 13- 1 I/. 

HaCTOSllll8SI pa6oTa IIOCBSillleHa 113y'leHIIIO MeXaHU3Ma BHyTpll

sinepHblX KaCKallOB C y'leTOM Ml!Ol'O'IBCTH'IHblX B3811MOllefiCTBllll rrp11 

CTOJIKHOBeHHU O'le!Ib 6blCTpb!X HyKJIOHOB 11 1T - Me30l!OB C Pl:!3Jlll'I-
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HblMII. flAPBMII II rrony'!eHll!O caeneHllll O CBOHCTBax MHOI'O'laCTl!'I

HblX B3a11MonellCTBllll aneMeHTapHbIX '18CTIIU rrp11 6onbWIIX 3HepPII-

f!X, 

.ll11ccepT8Ullfl COCTOIIT 113 'leTbipex rnaB II rrp11no)KeH11f1, B 

Ha'!ane II e p BO ll I' n a Bbl naeTCfl KpaTKl!Il 0030p pa6oT no 

Monen11 Tpy6K11. nonpo6Hbiii aHan11a rrpencKaaaH11ll Monen11 Tpy6-

K11 11 IIX cpaBHeH11e c OIIbITOM KaK B o6naCTII YCKOpl!TenbHblX 3Hep

l'llll, TaK II B of5naCTII HeCKOnbKIIX COTeH raa, IIOK83bIBaeT, '!TO. 

rrp11 IIHTeprrpeTau1111 3KCIIep11MeHTa cnenyeT OTK838TbCfl OT 3Toll 

Monen11 11 aaecT11 rrpencTaaneH11e o cep1111 rrocnenoaaTenbHbIX (Kac

KanHbIX) ABYX'laCTll'!HbIX B38IIMOAellcTBllll. Bo BTopoll '!aCTII rrep

BOll rnaBbl o6cy)KnaeTCfl 06merrp11HflTSfl MOAenb BHYTPllflAepHbIX 

KacKanoa. noKaaaHo, '!To pac'leTbI no KacKanHo-11crrap11TenbHOll 

Monen11 HaxonflTCfl B xopoweM cornac1111 c OIIbITOM B 06nacT11 3Hep,

r11ll (6 t- 30) raa KaK no cpeAHIIM xapaKTep11CTIIKSM B3SIIMOAell

CTBl!fl 'ISCTIIU C MpaMII _ tpOT03°Mynbc1111, T8K II no cpeAHIIM n11¢

qiepeHu11anbHblM Ben11'1IIHSM 16 , 7 /' OAHSKO rrpenCK838Hllfl K8CKaAHOll 

Monen11 rrpOTIIBOpe<inT ll3Bec·THblM 3KCIIep11MeHTanbHblM naHHbIM IIpll 

T ~- 100 raB _/8-11/, Ha116onee Hal'nf!AHO 3TO IIPOflBnfleTCfl nm1 

cpenHell . MHO)KeCTBeHHOCTII pO)KAS!OlllllXCH 'ISCTIIU, KOTopag B OIIbl

Tax OK83b!BaeTCfl B HeCKOnbKO pa3 MeHbwe, '!eM 3TO cnenyeT 113 

TeOpllll, nonf5op Benl!'ll!Hbl rrapaMeTpOB Monen11 II BapbllpOBSHl!e C 

y'leTOM OWl!OOK ll3MepeH11ll IICIIOnb3yeMhlX 11p11 pac'!eTaX 3KC11ep11-

MeHT8nbHbIX naHHbIX no sneMeHTapHbIM 77-N 11 N -N B3SIIMO-

nellCTBIIHM BHYTPII Mpa He ycTpaHH!OT CTOnb CllnbHOl'O paCXO)K

neHl!fl, TaKoe pacxo)Knea11e Teop1111 c 3Kcrrep11M!c)HTOM o6ycnoaneao 

TeM, '!TO rrp11 Bh!COKIIX 3Hepl'llf!X BcnencTBl!e penf!TIIBIICTCKOl'O 

C)K_STllfl yrnoB BTOPll'IHhie 'laCTl!Ubl, pon11aw11ecg B rrpenb1nymeM 

aKTe B3SIIMOAellCTBllfl, BbineTaIOT B O'!eHb Y3Kl!Il KOHyC ·II II03TO

My 3H8'111TenbHaH HX '18CTb 6yneT B3SIIMOnellcTBOBSTb nanee nHWb 

C KSKIIM-TO OAHIIM BHYTPHflnepHb!M HyKnOHOM • .llo HaCTOf!lllel'o Bpe

MeHH rrpll pac'!eTaX BHyTpHflnepHblX KaCKaAOB a¢qieKT TSKIIX MHO

l'O'!aCTH'IHbIX. B3°SllMOnellCT
0

Blli1 Hlll'Ae He paccMaTpl!Bancf!, 
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Pa3BHTH!O ll o6Cy)K~eHH!O KacKaAHO-HCIIapHTenbHOH Monen11 

CTOnKHOBeHHfl O'leHb OblCTpb!X HyKnOHOB c· aTOMHb!Mll flApaMH C 

y'leTOM MHOl'O'laCTll'!HblX B38IIMOAellcTBllll aneMeHTBPHbIX '!SC 

/12-14/ 
THU 11ocaf!llle1rn BT op a fl r n a Ba n11ccepTau1111, npaH-

unmianbHafl TpynHOCTb, CBfl38HHafl C y'leTOM MH01'0'18CTll'!HbIX B38II

MonellCTBIIH, 38KnIO'!aeTCfl B TOM, '!TO ceil:'laC Mb! rrpaKTH'!eCKII co-.. 
BepWP.HHO HII'l01'0 He 3HaeM O CBOHCTB8X TBKIIX B38HMoneil:CTBIIll, 

He l'OBOPfl y)Ke O 'IIICnenHOM 3Ha'leHllll llX xapaKTepIICTIIK, aeo6-

XOAHMbl~ ):tnfl pac'!eTa K8CK8AOB, B 1!8CTOfllllee BpeMf! f5onee pa-

3YMHOH rrpencTaBnf!eTCfl o6paTHaf! IIOCT8HOBKa aana'ln: rrony'IHTb 

CBeneHHfl O CBOHCTBaX MHOl'0'18CTll'IHblX B3SHMOneil:CTBHil rryTeM 

cpaBHeHIIfl peaynbTaTOB K8CK8AHblX pac'leTOB C H3B0CTHb!Mll 3KCIIe

pnMel!TanbHbIMll naHHblMII O B38IIMOnellCTBIIflX HyKnOl!OB II IIIIOHOB 

C paann'!Hb!Mll aTOMI!b!Mll flAPBMII B WIIPOKOM nnanaaoae 3HeprHll 

HaneTaromell '18CTIIUbl, Pac'leT rrpOBO)!HnCSI TaKHM o6pa3M, '!TO CHa

qana nenannch MaKCHManbHO rrpoCTb!e H aan6onee o6mne rrpenrro

no)KeHnSI O xapaKTepe TaKHX B38IIMO)lellcTBllll ll neTanH3IIpOBanncb 

nHwb no Mepe TOl'O, KaK 3TO CTaHOBIInocb COBepweHHO aeo6xo

AllMblM nn11 cornaCOB8Hllfl peaynbT8TOB C OIIbITOM, npn Bbl'!IICne

HIISIX Mb! CTapanIICb KaK MO)KHO 6nn)Ke rrpnnep)KllB8TbCfl MeTona 

pac'leTa ll 3KCrrepIIMeHTanbHblX ASHHblX 06 aneMeHTapHblX 77- N. 

ll N -N B381IMOAel1cTBIIflX BHYTPH MPa, HCIIOnb30BSHHb!X 1!8Mll 

paaee B pa6oTaX /6-10/' C TeM, 'ITOObl 6onee '!eTKO Bb1nenHTb 

s¢qieKTbl, o6ycnoaneHHble MHOl'0'18CTII'!Hb1Mll B38HMOAellCTBllflMII, 

Bee Bhl'IIICneHIISI Oblnll BblIIOnHeHbl C IIOMOlllb!O sneKTpOHHOll 

M8WllHbl MeTOAOM MoHTe-Kapno C yqeTOM penSITHBHCTCKOll Tpex

Mepaoll KHHeMaTHKll, 

B Ka'!eCTBe Monenn Mpa Obina IIPHHf!Ta MO)lenb qiepMH-l'a3a 

C rrapaMeTpOM r O =1,4. B o6merrpHI!HTOi1 KaCKanaoll TeOpllll SI)!-

po paccMaTpHBaeTcf! KaK HeKOTopaH HerrpephrnHafl_ cpena, Ka)Knafl 

TO'!Ka KOTopoil: MO)KeT CT8Tb He38BHCHMbIM ueHTpOM llCIIyCK8Hllfl 

HOBhlX '!8CTHU. OnaaKO, ecna C BHYTPHMepHb!M HyKnOHOM CTan

KIIBaeTCfl '18CTHUa O'lellb BhlCOKOll 3Hep!'IIH, TO rrpo6el'H o6pa3o-
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BaBWll,XCS! np11 8T0M BT0pll'IHblX 'IaCTIIU 'IaCT0 0KaH'Ill!3aIOTCS! B T0'I

Kax, 0TCT0S!lllllX llPYI" OT llpyra Ha paCCT0S!HIISIX, MeHbWIIX llllaMeT

pa HyKn0Ha. B 8T0M, cnyqae ylKe Heo6xollllMO npllHIIMaTb BO BHII

MaH11e pa3Mepbl BHYTPIIS!llepHblX, HyKn0H0B, Ilpe/lnonaranocb, 'ITO 

ayirnoHbI np116n11a11TenbHO paBH0MepHo pacnpe/leneHbI B, cqiep11qec

K11x cn0SIX TOnlllllHOli !J.R=(,j3/2)f, I"lle f., 2,26•10-13 cM -

cpe/lHee paCCT0S!Hlle MelKllY HyKn0HaMII B S!Jlpe; ecn11 B HeK0T0p0M 

cnoe eyKn0Hbl Henb3Sl 6binO pacnon0JKIITb llPYI" OT "/lpyra T0'IH0 

Ha paCCT0S!HIIII , To K8K11e-To llBa 11a Hl!X pacnonaran11cb 

HeCK0nbK0 6n11JKe 11n11 llanbwe. t.J:To6b1 o6ecne'Il!Tb 6onee paBH0Mep

Hoe pacnpeueneH11e, nonoJKeHl!H ueHTpoB HyKnoH0B B llBYX coceu

H11x cnoSIX ,6blnll CllBIIHYTbl 0TH0Cl!TenbH0 llPYI" llPYI"a. no/lp06HO 

, 11anaraeTCS1 cxeMa pac'IeTa, npl!B0lll!TCSI nporpaMMa pac'IeTa, coc

TaBneHHaSI Ha YHl!BepcanbH0M anI"0pl!TMl!'IeCK0M Sl3b1Ke AnfOn 

( 'IaCT0 n0BT0pS!IOWlleCSI 8Tanbi' Bbl'IIICneHl!li Oq>OpMneHbl B BIi/le npo

ueuyp II BbIHeCeHbI B np11noJKeH11'e}. 

Y'IeT MH0I"0'IaCTll'IHblX B381!MOllelicTBl!li np11 BnonHe paayM

HbIX npeunonoJKeH11SIX 06 11x cBolicTBax noaBonSieT corna,coBaTb BCIO 

C0B0KynH0CTb 1!3BeCTHbIX 8Kcnep11MeHTanbHblX uaHHblX no B3al!MO

l!elicTBIIIO BbIC0K0aHepreTll'IeCKIIX HyKn0H0B C aT0MHblMI! S!llpaMI! 

B o6naCTII 8Hepr11li Bnn0Tb Jl0 HeCK0nbKl!X Tb!CS!'I faB, /12-1 41, 

Bee pac'IeTbl BbmonHeHbl unH cpeuHenerKoro, cpeuHero II cpeuHe

TSIJKenoro Slllep q>OT08MynbCl!II (unSI 8Tl!X SI/lep A=l4,70 II 94), a 

TaKJKe unSI 27 Al II 
, 56' , 

Fe • XoTSI una nocneuHHX HlleP celiqac 

no'ITII HeT 8Kcnep11MeHTanbHblX ll8HHblX, K0T0pbie M0lKH0 6binO 6b! 

cpaBHl!Tb C TeopeTll'IElCKl!MII, B uen0M peaynbT8Tbl Bbl'Il!CneH11li noa

B0nSIIOT C noM0lllblO np0CTOli l!HTepnonSIUl!II nony'Il!Tb C00TBeTCTBy10-

m11e oueHK11 unH npoMeJKyTo'IHbIX S!llep, 'ITO BaJKHo llnSI pac'IeTa 

Ml!WeHI! B ycK0p11TenbHblX II K0CMl!'IeCKl!X 8KCnep11MeHTax. 

MHOJKeCTBeHHOCTb n11BHeBbIX 'I8CTl!U B03paCTaeT 3aMeTH0 

6bICTp,ee, 'IeM Ti/4 • ocooeHHO B TSIJKenbIX S!llpax, B TO BpeMSI 

KaK 'Il!Cno K8CK81lHblX 11 11cnap11TenbHbIX 'I8CTIIU 1!3MeHSieTCS! Beeb

Ma MeuneHH0, 
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Ilpu nepexolle oT neI"KIIX SIUep K THJKenb1M q11cno n11BHeBbIX 

'I8CTl!ll B03pacTaeT np116n11a11TenbH0 nponopUII0HanbH0 aT0MH0MY 

Becy, a 'Il!Cno KaCK8/lHblX 11 11cnap11TenbHbIX 'IaCTl!U yBem!'Il!BaeTCS! 

3aMeTH0 6bICTpee, 

HMnynbCHbie II aaepreT11'IecK11e pacnpeueneHHSI n11BHeBbIX ttac

TIIU, Bbl'Il!CneHHble C 'ytteTOM MH0I"0'I8CTH'IHb!X B38HMOlleilcTBl!li, 

npn T~ 100 faB 0K83b!B8IOTCS! ll0B0nblf0 6nH3KIIMH K pacnpeJlene-

HHSIM, nony'IeHHblM B paMKaX 06bl'IHOll KaCKallHOil Te0pHH, npn 6onb- -

WIIX aHepI"HS!X T cneKTPbl nHBHeBblX 'I8CTHU npH y'IeTe MHOI"O'IaCTH'I

HblX B38HMOlleliCTBHH nony'IaIOTCS! 3H8'IHTenbH0 6onee JKeCTKIIMII, 3Hep

"I"HII KacKallHblX 11 11cnap11TenbHblX 'IaCTIIU 0CTaIOTCS! npaKTl!'IeCKII 

noCT0S!HHblMH, He 38BIICS!llll!MII HI! OT T ' HI! OT A., 

3na'IeHIISI ~penaero nonepe'IH0I"O 11Mnynbca n11BHeBb1X II Kac

K8llHbIX 'IaCTl!ll OK83b!B8IOTCS! He aaBIICS!lllHMII OT Tl!na Sl/lpa 11 

O'IeHb MenneHHO BoapacTa10T c yBen11'IeH11eM T nonoBl!HHblll 

yron s - qacT11u np116n11a11TenbHO , nponopu110HaneH Ben11tt11He A 11 

6biCTpO y6blaaeT c poCT0M aHepI"l!I! T yron 0 i/2 g O'IeHb 

cna6o 38Bl!CHT OT A II He 'IYBCTBl!TeneH K Ben11'I11He aHepI"IIII --T 

OTHOCl!TenbHblH BKnan MH0I"O'IaCTl!'IHblX B3al!MOlleilcTBl!ll BO 

BHyTpl!SI/lepHOM KaCKane (no OTHOWeHl!IO K nonHOMY 'Il!Cny ynpyr11x 

II Heynpyr11x BHyTpl!SI/lepHbIX CTOnKHOBeH11li} yJKe np11 T =10 raa 

C0CTaanSieT OKOno 20% (cM, pHC, 1) acex aaa11MoneilCTBIIH, onHa

KO xapaKTep11CTl!KII p0JKllaIOllll!XCS! npll 8TOM ttaCTIIU cpaBHllTenbHO 

Mano oTm!'I8IOTCS! OT T0I"0, 'ITO l!MeeT MeCT0 B o6bl'IHOM CTOnKHO

BeHIIII llBYX 'I8CTllll, 3aMeTHble paanll'IIIS! Ha'I11HaIOT rrpOSIBnS!TbCS! 

nHWb npll aHepI"I1S!X, 6onbWHX HeCK0nbKIIX JleCSITKOB faB. BKnan 

MH0I"O'IaCTl!'IHblX B381!MOlleilcTBHH 6onee OT'IeTnl!BO rrp0SIBnHeTCS! 

B neI"KIIX Sl/lpax, B TSIJKenbIX· S!llpax OH HeCKOnbK0 aaTyweBbIBaeTCS! 

BnllSIHl!eM llBYX'I8CTll'IHblX B38HMOneilCTBHil, BepoSITH0"Tb KOTOpblX 
I 

aoapacTaeT no Mepe T0I"0, K8K n11aHeBble ttaCTllUbl pacTpa'Il!BaIOT 

CBOIO aaepI"IIIO B rrocnenoBaTenbH0CTH BHYTPHS!llepHhl~ CTOnKHOBe

Hllll, 
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B T p e Tb e ii r n a Be AHCCepTaUHH paccMaTpHBa!OTCSI Me-

30H-SIAepHbJe B38HMOAelicTBHSI np11 BblC0KIIX ,meprHSIX. IlpH pac'le-

Te Me30H-SIAepHblX CTOnKHOBeHHli 115- 161 6bmH HCnonb30B8Hbl B 

T0'IH0CTH Te JKe caMbie npH6nHJKemrn H Te JKe ·npennonoJKeHHSI o 

CBOliCTBaX MH0I'0'laCTH'IHblX B38IIMOAellcTBHli BHYTPH SIApa, KaK H 

B cnyqae HyKn0H-S!AepHbIX CTOnKHOBeHHll. HHKaKHX H3MeHeHl!li B 

nporpaMMe pac'leT0B He nenanocb. Oco6hil! HHTepec npencTaBnn-

eT paCCM0TpeHHe Me30H-SIAepHb1X CTOnKHOBeHHli npH cpenHel! aHep

I'HII _gKono 200 raB, npH KOTOpol! B HaCT0muee BpeMSI HMe!OTCSI 

HaH6onee o6CTOSITenbHbie 3KCnepHMeHTanbHbJe A8HHbJe 
117,181• 

IlpHBeAeHO cpaBHeHHe pac'leTHblX II 3KCnepHMeHTanbHblX KaK cpeA

HHX xapaKTepHCTHK, ·raK H yrn0BblX pacnpeneneHHli nHBHeBhlX '18CTHU 

nnsi pa3nH'IHblX rpynn sinep qlOT03MynbCHH. Pac'leT H onb!T xopowo 

cornacyroTCSI npyr c npyroM x). EcnH He y'IHTblBaTb MHoroqac

T_H'IHbIX B38IIMOAellcTBHli BHyTpH . sinpa, TO pa3nH'llle MelKAY pac

'leTHOli H 3KCnepnMeHTanbHOli MH0lKeCTBeHHOCTb!O nHBHeBblX 'lac-

THU 0K83hlBaeTCSI He CT0nb paaaTenbHhlM, KaK B cny'lae HyKn0H

suiepHblX B38HMOAeliCTBHli xx), TaK KaK B cny,i:ae Me3oH-SIAepH0I'O 

B38HMOAeiiCTBHSI BHYTPH S!Apa _np0HCX0AHT, rpy6o I'0B0pS!, BAB0e 

/'-IeHbWe C'.r0nKHOBeHHll, 'leM B cny'lae B38HMOAellcTBHSI ffYKn0H + 

S!Apo. B TO lKe BpeMSI y'leT 
0

MH0I'0'laCTH'IHblX B38HMOAeiiCTBHli 0Ka-

3bJBaeTCSI BeCbMa cymeCTBeHHblM AnSI 09'hSICHeHHSI yrn0BblX pacnpe

neneHHli nHBHeBblX '18CTHU. KaK H B cny'lae HyKn0H-SIAepHblX CT0nK

HOBeHall, MH0I'0'l8CTH'IHble B38HMOAeiic_TBHSI COCTaBnSII0T 6onbWHii 

npoueHT B nerKHX SIApax. 

B HaCT0Simee BpeMSI H3BeCTH0 ewe 0'leHb Mano 3KCnepHMeH

TanbHblX A8HHblX no B38HM0AellCTBH!O TT - Me30H0B C SIApaMH, TeM 

He MeHee npeACTaBnsieT HHTepec cpaBHHTb xapaKTepHCTHKH He-

x) ·Ecna aHeprHIO nepBH'IHblX nH0H0B pa3hiI'pblB8Tb HenocpeACTBeH

H0 no pacnpeneneHH!O nH0H-SIAepHblX B38HMOAellcTBHll, Ha6nronaB

WHXCSI B . pa6oTe 117 I, no BenH'IHHe KHHeTH'leCKOli '·aHeprHH nepBH'I-

HblX TT - Me30H0B, TO pe3ynbT8Tbl .pac'l:eT0B H3MeHSI!OTCSI 0'leHb 

Mano. 

xx) 3To o6CTOSITenbCTBO YlKe IlOA'lepKHBanocb B pa6oTe 1111. 
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ynpyrax B38HMOAellCTBHli nH0H0B C SIApaMH C C00TBeTCTBY!OWHMH 

xapaKTepHCTHK8MH HyKnoH-SIAepHblX B38HMOAeiiCTBHii B WHp0K0M 

AHana30He 3Heprnn. Pe3ynbT8Tbl Bbl'IHCneHHli n0K83blB8!0T, 'ITC 

cpeAHHe xapaKTepHCTHKH B38BMOAellcTBHSI rt -Me30H0B H HyKn0-

H0B C SIApaMH cna6o 38BHCSIT OT npap0Abl nepBH'IHOH '18CTHUhl. 

3TOT <jlaKT He np0THB0pe'IHT HMe_!OWHMCSI axcnepHMeHTanbHblM naH

HblM • .Unn 6onee AeTanbHhlX 3aKnro'leHall· o CTeneHn cornacan Teo

PHH H onh1Ta Jie66xonaMo nanbHellwee aKcnepHMeHTanbH0e nay-

'leHHe B38HMoneliCTBHSI TT - Me30H0B C sinpaMH npn pa3nH'IHblX 

aHeprasix. 

1I e TB e p Ta SI r n a Ba llHCCepTaUHH noCBS!WeHa H3y'leHH!O 

CBOliCTB MH0I'0'laCTH'IHblX B38HMonel!CTBHH aneMeHTapHbIX '18_CTHU 

B o6nacTH BblC0KHX a c~epXBblC0KHX aHeprnl!. B nepB0M naparpa

qie rnaBbl npHBeneHhl CBeneHHSI, nony'leHHbJe H3 aHann3a BHYTPH

SIAepHblX KaCKaA0B. XoTSI C0BpeMeHHbJe 3KCnepnMeHTanbHhle naH

HbJe 0 ~nepHbIX B38HMOAeiiCTBHSIX npH 3HeprHH T,?30 raB BeCbMa 

HeT0'IHbl H nnn K8lKA0I'0 qlHKCHpOBaHHOI'O 3Ha'leHHSI T 3KCne

pHMeHT _ H Te0pH!O M0lKH0 cornacoBaTb B WHp0K0M AHana30He npen

nonoJKeirnii 0 CBOliCTBaX MH0I'0'laCTH'IHblX B38HM0J:;el!CTBHii, onHa

K0 npaBne'leHHe BCel! C0B0KynH0CTH H3BeCTHblX cel!qac onblTHblX 

naHHblX n03B0nsieT nony'IHTb PM nocTaTQ'IH0 onpeneneHHblX 3aK

nro'l:eHali / 12-14/. n oKa3aHo, 'ITC xopowee cornacHe co BCeMH 

H3BeCTHblMH qiOT03MYnbCHOHHblMH naHHblMH B HHTepBane OT HeC

K0nbKHX raB AO HeCK0nbKHX TbICS!'I raB ynaeTCSI nony'IHTb nawb 

npennonaran, 'ITC npa Heynpyrax MH0I'0'laCTH'IHbIX B38HMOAel!CT

BHSIX, KaK H B aneMeHTapHblX rr-·N H N-N B38HMOAellCTBHSIX, 

aHeprnn H yrnh1 BhmeTa 1T - Me30H0B H 6onee TS!lKenhlX '18CTHU 

S!BnSIIOTCSI paana'lllblMH; B o6naCTH K0CMH'leCKHX 3Heprnl! npa MHO

roqaC:H'IHbIX B38HM0nel!CTBHSIX o6pa3yeTCSI nnnapyroman '18CTHil8, 

yHocmuasi cymecTBeHHyro 'laCTb Beel! nepBoHa'lanbHoll aHeprna. 

B 3TOii_o6naCTH 3Heprnl! BapbHp0B8HHe K03qlqlHUHeHTa .Heynpyroc

TH B HHTepBane 0,5-0, 7 H3MeHSieT cpenHne pe3ynbT8Tbl paC'leT0B 

Ha 10-20%. 3TH H3MeHeHHSI He BblXOASIT 38 npenenbl T0'IH0CTH 

H3BeCTHblX cel!'laC 3KCnepHMeHTanbHblX naHHbIX. B o6naCTH ye-

9 



KopuTellbHblX auepraii cne1ma1IbHblH y'leT lll!AIIPYIOllleii qacTl!Ubl ,,-'1'.'""' 

Mallo 1!3MeHS!eT pe3yllbTaTbl pac'leTOB, TaK KaK ee napaMeTpbl eme 

cpaBHl!TellbHO Mano OTIIU'la!OTCSI OT napaMeTpOB OCTallbHblX qac-

THU. 

TTony'leHhI yrnoBhie II auepreTa<IeCKHe pacnpeAeneausi 
11-

MC30HOB II TS!lKellblX 'laCTl!ll 113 aeynpyrux MHOrO'l8CTll'IHblX B3au

MOACHCTBIIH AIISI HeCKOllbKIIX l!HTepBallOB nonuoii auepr1111 B cucTe

MC ueHTpa Mace CTallKUBaIOIUeiicsi Cl!CTeMbl ( CM, puc. 2-3) / l 
91

• 

3TH pacnpeneneHHSI BeCbMa 6nu3KH K cpeAHHM pacnpeneneHHSIM 

qaCTl!ll 113 Heynpyrux 1T - N B3al!MOAeHCTBl!ll II cpaBHl!TCllbHO MCA

neHHO 113MeHSIIOTCSI C pOCTOM aaepruu CTallKl!BaIOIUl!XCSI qacTHU, 

Llnsi o6'bSICHeHIISI 'll!Clla K8CKaAHblX qaCTl!U ueo6xon11MO r1eCTb 

BKllaA ynpyroro n11¢paKUIIOHHOrO pacceSIHIISI MHoro'laCTU'IHOH cue-

a ,., a =.J_ a 
TeMhI, Ilpu 3TOM Mhl npennonarana, 'ITO 

11 yron pacceSIHIISI B cpenueM ,., L , rne r 

el di fr . 4 I 

'x - Ae6poilneBcKaSI 

Alll!Ha B011Hbl pacceuBaIOIUeiicSI qaCTl!Ubl, a r - cpeAHllll pan11yc 

MHOro'laCTll'IHOll Cl!CTeMbl, paBHhlll_ no nopSIAKY Belll!'ll!_llbl panuy

cy Cl!llbHblX B3al!MOAeilCTBl!ll, LlnH 6onee neTallbHhlX 3aKIIIO'ICHl!ll 

He06XOAIIMO yTO'IHeHl!e 3Kcnep11MeHTallbHhlX naHHhIX, oco6eHl!O._Be

mI'll!Hbl auepr1111 lll!BHeBblX qaCTIIU, C 3TOH TO'IKII 3peHl!SI BeCbMa 

UHTepeCHbIMII npencTaBIISIIOTCSI 3Kcnep11Mel!Tbl Ha CepnyxoBCKOM 

ycKop11Tene, rne aHeprusi n·ocTaTO'IHO BenuKa II B TO )Ke BpeMSI 

MoryT 6hITb noCTUrHyTbl 3aaq11TellbHO ny'lllll!C TO'IHOCTI!, 'ICM B 

aKcnep11MeHTaX c KOCMH'leCKHMII nyqaMH, 

Bo BTOpOM naparpa¢e nocnenaeil rnaBhI Ha np11Mepe aeynpy-

roro B3al!MOAeHCTBIISI, npol!CXOASIIUero npu CTOIIKHOBeHIIII Tpex 

HYKIIOHOB, H3y'laeTCSI, B paMKaX nonIOCHOll nep11¢ep11'1eCKOll·Mone

n11, aaepreTu'leCKaSI 3aBHCIIMOCTb B8pOS!THOCTII MHOrO'laCTll'IHblX 

B3al!MOAeilCTBllll /20,2 l /, TToKa3aHo, 'ITO 3Ta 3aBHCIIMOCTb onpe

nensieTCSI, B OCHOBHOM, BClll!'ll!HOH nonaoii aaepruu B cucTeMe 

ueHTpa Mace II npu ¢11KCl!pOBaHHOM 3Ha'ICHIIII 3TOH aaepr1111 cpaB

Hl!TenbHO c11a60 3aBHCIIT OT 1!3MeHeHHSI auepruu CTa11K!IB8IOIUIIXCSI 

qaCTl!ll, nony'leHHblC B 3TOM naparpa¢e pe3YllbTaTbl Ka'leCTBCHHO 

IO 

IIOATBeplKAaIOT cnenaHHOC HaMII npu pacqeTaX BHYTPII_HACpHbIX Kac

KanoB nonymeH11e O TOM, 'ITO np11 MHOroqaCTl!'IHblX B38l!MOAeilcT-. 
BIISIX npouecc CTOIIKHOBCHIISI onpenenSieTCSI, B OCl!OBHOM, IIOIIHOH 

3Hepr11eil B Cl!CTeMe ueuTpa Mace Ha'lallbHblX qaCTIIU, 

OcHOBHblC peaynbTaTbl Al!CCepTaUl!II ony6n!IKOBaHhl B pa6o

_Tax 112- 16, 19- 211 II AOK118Ab!B81ll!Cb ,Ha BCeCOI03HblX KOHJP,epe_HUII
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