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B ,naHHO~ pa6o~. upo.nOJ_I:lKeHhi ncCJie.noBaHIHI ce'leliH~ <!JoTOHeiiTpOHH~X. peaK-· 

'l'<f 

UHH. c :ueJI~IO ndHCKa 'B' i;In:ic :npo:Me:lKyTO'lHOii' CTp~K'rypi;i: [~ 1] .. B Ka'l~2i-~e ·J.I.~nmeiieii: .. 
6bl:mi B.hl6pa.Hhl' 11&Jri n 127I,''Korophie .p·a.Htl~·Ha~n"ire'n3y'<lamici.: HecM~i-p~·Ha' 'fO,':':.J 
q~' 3TH. 'H}rK.intU~: 'nctJie.noBa;r~ch . P;pyrir~H' an~paMn ·[l;: 2] Heci<o~bKb . JI~T. H~a.n, ;• l 
Iia:Mri upe.ziripnmr'i'a 'e'me d.rttia''n~uhtTK~,··:iaK·_I<ai<""·aa:iua: :~~.ziiiK8: [3]' uo3BoiureT . 

• ~. -'". ,~--·. ·;:'-·. ·- ..:.•.'.: • •• -· ·.' :-·· .• -.;: ._ .-~·::' •• -_; ):.~· :-.-~ •• '- t • ~ ...... ,._ :·~ ;: 

!JhiHBHTb. B03MO:lK~hle CTpyKTyphi B · Ce'leHH.IIX1 paHee .He· 3aMC'lCHHhiC1 TeM CaMhiM 
·~-- _ . .:·: ·-··>·". •,- ··,- ~ .•..... -;,' ~,, . •-'! .-:··· ·-·~ ., '·.: ,. ,.-~···.-·· ~· ... ··;._ •. _. ,;. • •.• 

.na Th ·HOBhiH, HMnynr..c · .nnx yTO'lHCHH.II TeopeTH'leCKHX npe.ncTaBJie;HHH · o · ~TpoeHHH 
a 'roMH~~ . aUpa., B')6i~cTHoM' aTnace, Eep~aiia [1]. upn~eueHhl :,naliH~e, noaT~M: 
AApaM. H~ .Httx· cne:ziye1:, qro 1 upH: so36y)l{rieilini· E1:_:pe3oHalic·a :K~a:3HM:oii~xp·~:M:a
;ItqecK~~ri: ;p;:,TOHaMH l3Ce'!elrllH HMeeT ~ecTo' brooo~ ero pactfte~neHH~ H ~6pa:3~.; 
B~Him,rpoc.c;-;dTpy~Typbl~ ~yqme Ha6mo:U~Moe Ha 1271. B .namioii: piooTt!,'iliirii>il~·,, 
HeH~()ii: c;~y~tii.iiM pa3peuieiineM,_yrio:M~_HYTCl:.II•~P<icc-cTpyKTYPa 'u'poKBH~.~~~- 66riee. 
OT'lihmiBO. 0.zilraKo rJI~BHoe, q~ OTJIH'laeT il:aiiiH ,naHii:~e, rrony.Je~H:bie'~a'uyqi(e r 

TOp~~3H~~ ~3~;ti:eHHH; . oT' H3Mepeifnii: H~. KBa3H~o~dxpo~aTH'leCKOM1 
'nyiiKe:' . .:: 3~ .· 

H<ilin~~aeMa.II Ha Bocxo,n.II~eii: qacTH E1-pe3oHaHca cTpyKTypa~ 1 

'or·: ·' · · :·:: 

MeTo,nHKa Ji'TffimJ.tiia 9Kcriep'n~eHTa/. 1 • 
.. ~t·•. ~.' ~ ~ f. ~ 

., qt i"_, • 

:. .- .• G~~~e~nMe~~nl~IbH~e ':'H3Y'l~HHe··cipy~;y~~- ~eqeirnii:' (7, h)~pe'aK~H_ ~po~o)lii:'' ;;; ' 
iiocb Ha·i:tyqt<e'ropM63~oro 'n3nyqeiri-I.i '6e.raipoiia-CrY~ c :Maxcii:ManbHoii:'3Heprneii: 

' ' - ~- _ ' , •. ~ I , ' • . · _ f • . , 

25 M3B ~pei<nM~ ci<aHI-Ipoila.Hn'S:.rro·.zinancl.3oHy ycKopeHHb!'x 3rieKi-po~oB [3]. ·n Jlh:R' 
mi.nFI~; .H .zin'st 'ii:o.na BhiXO.ilhi'li:eii:Tpoiiol H3~epHJIHCb,we.nyiOrllHM o6pa3ol,i; ': c marO~ .. ' 

' " ' • ·( ., ' .· : ~ ' ' .' . '- • · t ' " ; , · ; ' .' , • r I t · ''I • • 
30'0 K3B OT .6 .no 9 M3B (.UouoporoBM o6hacTb), c maroM~,..;50 K3B "-··rio' 13 M3B,'c. 
nia.rd~,_ioo:K3B oT 13 .ti<> 19 :&hB (~cero 160 3H~'leHnii3liepr¥lii:)>':a~6~p'·;nara·. 
H3M~p~~u~;· ~~Ora ~3MepeHHH: ~ Ka)K.zioii:· TQq~e. ~enillcsi. 'H3 :c~ot5pa:iK'eHHg''

1 

ri:on)i~ui:b- ', 

MaKCHMYM HH<!JopMaUHH 0 IIOBe,ne~HH ~~xo,na.<lJOTOHCHTpOHOB B HHTepecyiOm~ii:~~C 
o6nacTH 3Hepruii: H 6hlfl KOMppoMnccoM Me:lK.zlY .noc:rH:lK~HHCM MaKCHMaJihHOii: TO'IHO-

, •. ·, . > ' '' • '' : • ~ :> ; : ' ' <,' 'r J • ~ " • -\ • 

CTH BhiXO,Ua H pa3yMHhiM Bp({MCHCM IIpOlle,llCIIH~ 3J(CIICpHMeH'I'a, IlpH orpaHH'lCHHOM 
KOJIH'ICCTBC o6pa3ua. Omoc~~JI~Ha.II' u~rpe~Ho~ii B~O~a'npii ~HeprHH 19 M3B 
cocTaBJI.IleT "'0,15%, a B o6nacTH 11 - 13 M3B - "'0.8%. HecMoTp.II Ha TO, 'ITO rio
porH (1, n)-peaKUllH Ha 115Jn H 127J paBHhi 9.029 H 9.138 M~B COOTBCTCTBCHH01 H3-
MepeHHH BhiXOJ(OB Ha~a r:hl 'o-i-. 6. M:~B, ·;To yrtpomaeT yqeT rp~~'lHhiX ycJIOBHii IIpH 
pemeHHH HHTerpanbHoro yp~Heirn~ ¢i>e1~n~Ma, cail3~i~imiero ce'leHHe pea.KUHH 
c Bhlxo,noM (upn 6. M3B Bhlxo,n,Heii:TpOHOB oT.Bc,ex m;ro'lHHKo:s.<!JoHa.IIpaKTH'leCKH, 

• i. ••. • ... . '· • ''' ' # •• .~ .t ' . • . • .. ,• _. • • • . - '' . -,- i : '-';. !" 1 . · .. ;.<· ~ ' i 

H)'_~lt~oii:); Ka.Jin6p~I\Ka I_PK(l.,m;r.~ii.eprnii: 6e;i~l.TpoiianpoH3,B~eH~ uo u?pory.p~~UH~:•> 
209Bi(J, n) '7 .454. M3B n, JJ,O u3no-¥y B B¥XP,!J.e; ~~Ob .• _,n ), _1~ .17 _M~Ih l:l~nroJIP~M~H-, : ,: 
Ha.II HeCTa6HJibllOCTb m:Kai:rbi. 3H~prHH. oneHHBa.EiTC.II. ~aMR B rv30 1mB. : HMriynhCilhiH 
MdHH~pn'~r ~HTCH~n'BHOC:r~.:.ni~Ka .· ~e;aTp~II~. ll03l,?Jik~T ~~pJH~b~~Th ~~XO~ ':, 

n" ..... ,. , ... ~· ·n 1 .•. ...-.~..,.....,' ~.- l.~"'" ""'"A~'~H'• '-Z••: :~:~~~~~-. 
~ rul~~!:h.i1 lit, .'!~A.:»lU31 
~ 6WS.JlHOTEKA 

-~ 



," ' ... . . ·. . .· - . . -. . . . .. , ' . . :· . . . . ' . . ; . . . - ~-: ........ ·,.,' ~ HeHTpoHOB B Ka:!K.UOM HMnym,ce ycxopHTeJlSI; .UaeT B03MO:lKHOCTh pean1130BaTL CJIO)K~ 

HLre. aJiropnT:M~ cxaau~o~a.Bn11 no 3Heprnu ·- see 3TC> npimo.nHT x 3ciHPexTHBuowy 

yMeHhmeHHIO norpemH:ocTeif H3Mepe:Hu Bhlxo.uo:B:', GnenyeT n()J.('{ep:k:ijTL, "~: B 

XO.Ue H3MepeHHH KOHTponn'pyeTt11 HHCTpyMeHTaJihHaX norpCIDHoCTh BHXOJla; qn). 
cymeCTBeHHO .U~11 BOCCTaHOBHeHHJI ceqeHliJI, H JtocTOBepHocTH Cro. :sOCcraao~e~~ 
¥acq(IT nonepe'IH~:ceqeHnilpeaKtiJm no H3M~pCHHO~ HeHTJ>OmiOMy B~o.zlyu~ 
aoitnncJII'deronoM cTaTncinqecl.:oii perynJipHJamm [9], xa.K u~60n~~~ 
B enyqae "CTaTHCTHqecxnx 'ncxo.nabl:x .U~HLIX. Paeqi!TLi: ,n~p.Himd Mo.nennPo- """ 

, aaHneM ncxo.na:i:.Ix ~hiXo.no:B c · olKn.naeMi.IM"n,'cTp,YKTypai.m il" peme~e'M w~uoi · 
. Ja,na<i:n. i>e3Ylll>T.;,Thl 3TOii' npoue.lzyphl no.uTaepJimann' :B03i.ro1xuocTI. o6H:apy:ll{(;ffi& ', 

CTpYKT}'p JHeqeHHSlX B yCJ!OBHJIX Hamero '3KCllePHMCBT~ ll~oriLKy B .u3.u00..: axe> . 

nepHMeHTe He iipOBO.llHllOCh ~T.UMLHO H3~epeii:He BhlxO.UOB' (7, n) H ( 7, 2nF~i; 
TO nonpaaxa 'Ha MHO.lKeCTBeHHOC~h '.UeJiaJia~h ud craTHCTH'Ieacoi Teo}>un c napa- • 

MeTpoM DnOTHOCTH · ypOBH~H a::4.1MaB-1 , nony<i:eiiiihiM: c J'leToM ''}>e:JynhTaToB 

pa6oTbl [2] .nnllmln n 11=5;17M3B-1 H3 pa6oTu [5]:... .unSI 127LA~e.~:., ,_ 
qHHhl c'e'leHHH TaK.lKe nonyqeHhi,H3 CpaBHeHHJI c .UaHHLIMn pa6oTI.r (4) -~ iniJiHi 

. n [6) - .nnJI iio.na. 

AaanH3: noiiytleaHLl:x axcnepHMeHTan:&Jii.tx 'pe3yn:&Ta"i'ou · 

Ha pnc.l H 2 npnae.neHhl ceqeHIIJI <PoTorrornomeBiiJI ua 115In n 1271. <Popwa ~qe; 
Hmi Ha 

11~In o6Hapy.lKIIBaeT .naa 3$cpeKTa: B o6mi.CTH OT nopora Pea.Dum: '.n'O~ 13 M3B 

, . , -:: CTpyxTyp~I.It:.oco6eHuocjii<np:ai3uepriiJIX•<9;~i,1;1o.4 n: 11,8 · M~B H' ~npe~~ ···;· 
:~·.'', 'c'· · . ··:·." • •.... : .·. ,~, ., ... t··~_;,J.-~·}:~J:,~,'t·'.'.'.t, ... ··~:-.. ·-· .. ,J'.•.:i ··,'"', .. _, , .. .-.·lt·•··· 

niiKaTJlP;'npOJIBnli:IOmeeCJI'B BH,lle npiillHBa Ha HHCXOJlllmCH 'laCTH. llonepe'IHoe •.. · 

ceqeHIIe Ba 
127

1 IIMeeT noxo.lKHe CTPYKTypLr npn ::mepr:Hri orono 9.5; 10 :H'n M;:,If' 
( CM: piic~3) II IIJnO~ B o6nacTII J 6 M3B, 'yKaJhiBaiOmllii ua B03Mo.lKi~ pacmeim~~e 
El.:: peJoHauca'ua.ima niiKai IIonyqeuHhie ceqeHIIH MofyT6LITL.a.nni>rix~Ba.uH 
cyMM~ii .nayx · nopeHtieBhiX. nHHnii· co cne.nyiOmHMII riapa:Merpawn:· · 

~ij~ . 

1271: 

) 

at= 66 M:6, Et=l4.6I M;:,B, rt=2.98 M3B; 

u2=207 ~6; ~,;i5.il.M3B, r2=5.41 Ji..bB. 
• . . . 't' ". 

O't=l73 M6, Et=14.26M3B,Tt=3.18 M3B; 

u2=13o M6, E2=I6.a9 M3B, r:i=4.85 M3B. 
' . ' . ' . ' - . 

B cnyqae 
127I cpopMa ceqemill :He Bhl3hiBaCT ·coMHeHHii npn..npo~mm .Taxoii 

npoue.nyphl, 'ITO no.ztTBep:!KllaiOT, nonyqem~~~ nap~CTpLl, a TaK.lKe AaHHhle pa6oT 

[7, 8]. B ~eqeu~II IIHll~x ua6niOnaeTcJI en~ ~CKa:!KeniieHHcxo.llllmeii_'laCTH, BeJa-. . . . ' . 

MeqeHuoen·.upymx pa6oTax u He noJBonxiOmee onncaTL ero QlUIHM nopeHUHaaoM. 

2 

";"' 

l> 

.'l 

IIonyqeHHoe pactneimemreB cny'laeHHllHll L).E=l.i J43Bnpi1MepH:o BllJ30.C:MeHbWe, 

qeM. y 127( nn.K' KO~p~ro ~E=2.i3' M~B: M~K~O~KO~~T.J:eC~H~ pacqeT~ s'paMKax 

KB.:.:mT.J:aCTHT.J:H?-cp~HOHHOH ~onemr (10]; nOKil3aHHhl~ .lla .PHC.1;2, .QaiOT np~IIllhHOe 
• - •. > ... ' ! - t 

KOJIIIT.J:CCTBeHHOe OnHCaHne·. ceqeHMH Ha HHCXOllllmeii BeTBII _pC30HaHca,, HO nnOXO 
.• : . ' :_' : ; ;: -· ' i' _·· ~ . . ~ 

BOCnpoH3BO,llXT, 3KCnepHMCHTaJlhHhle )laHHhle npH 31feprHXX'B036y:!KlleHHX :fionhme 

15 r..hB. 3TO 06'hXCHlleTCJI .~~B03MO)KH~CThlO yqecTkB .zi~HHhiX pac~eTax B~e CllO.lK~. 
Hhi~ KoHqmrypaumi, nnoniocTh KOTOpi.rx 6hlcTpo · mi.picTaB-''riri .. i{epe yBeJllfqeHH.i{;' 

3I_IeprHM B036J:!KlleHHll .• Cn~yeT OTMeTnTh, 'ITO no 3TOH npH'I~He Konnqec!ueimoe. 

omlcaHHe CeT.J:eJiHH B HeqeTHhiX .smpax xy.lKe; ~eM B qeTBo-qeTHLfX (11]. 0TK~OHeHH~; 
q,opMhl ceqeHHH oT iiopeHiieacKoii JKalbiBaeT Ha yaenHqeHrre ponrr aHrapMoHnqe~ :, : 
cKu'x ;:,!p<!JeKTOB, npHBOllllWIIX, xaK M3BecTHO, K H3MeHeHHIO q,opMhi .smep B KOHe'IHm.f 

,· . ' ' . \ ' 

CT.J:CTe. 

CpaBHeHHe c peJynLTaTaMH .upyrHx' 3KcnepHMeHToB: ' ~ :· 
:.; 

~ . 
Ha pncA H 5 npHaeneHhi nnx cpaBHeHHX c miiDMMII pe3ynhTaTaMH .naHHhle HeKo

TOp~x npyrHx pa6oT. K HacroxmeMy apeMeHH ~po~eneHhi HccnenoaaHHxai KBa.JH-.': 

MmioxpoMaTH'IecK~x nyT.J:Kax B JliiaepMope (CiliA) HCaKne (<t>pauu~x) nn1 n~nHxi: 
[4, 5]· M ROlla [6; 7, 8], a TaK.lKe C nOMOIUhiO 6nH3KOft-'HaM MeTOllHKH Ha TOpM03HO~;: 
nyq,xe 6eTaTp(Jl~a [2] B Menh6ypHCKOM yHHBepCIITeTe (1.2.'1'1, eM. ;pHc.6). Cp~HeHne. 

' . ' . -. ' { 

rro3BonxeT cnenaTh cnenyiOm;He Bhi:QOllM: KaKoii-nH6o npoMe:!KyTOqHoii CTPYKTYPhl B 

ceqeHHllX aJihrepHaTHBHhlX )J;aHHhiX He HafiniOJtaeTc.iJ:; HeT BHllH~hrX npM3HaKOB TeH· 

neHUHH K pawienneHHIO llHIIOJihHOro pe3oHauca 1151n; ua6niOnai>Tcsi: 3uaq~TenhHhle 
cHcieMaTH'Iecrnie pacx6Jkn~Hmi KaK :B. aMrrnHTyiie ceqeHiiii, TaK n ·k' rr~iiciiekkn pe-

3oii~~ca. AaTopk cqiiTaiOT, T.J:TO rrpHMe~eHne TOpM~3Hoii TeXH~norHH B co~eTaHHH 
C 3cp!peKTHBHhiM CTaTIICTHqecKHM MeTOllOM BOCCTaHOBneHHX ceqeHIIH H3. BhiXOllOB 

HCHTpOHOB no3BOJIHT ofiHapy:!K;HTb MHOrHe nonpo6HOCTII B ceqeHHXX !poTonornoiUe

HIIX, He 3aMeqeHHhiC paHee, 3TO nOJtTBCp:!K,llaiOT H MaTeMaTIIqeCKIIe 3KCnepHMeHThl. 

3necb CJie.nyeT OTMeTHTh, q·ro HaJIH'IMe Cpa3y .QBJX CTpJKTJpHhiX 3!lJ$eKTOB - pac

menJieHHC J;' .UP M npoMe)KyTqqHo:ii: CTPYKTJphi,: XOTX II llOBOIThHO CJia6oii, - Ha Cec' 

qeHHH !po:rorrornomeHHX ~ 15in u ,1271 .HaMH ·Ha6niOnaeTcx anepBhle. . · ·, · 

3aKJJIO'IeHHe 

IlpoaeneHHhiH 3KcnepnMeHT no H3yqeHHIO ceT.J:eHHH cporonornomeHHX rrocpen

CTBOM TOpM03HOH MCTO.QHKH C npHMCHeHHCM MCTOlla CTaTIICTnqecKOM perynxpH-

33.UHH IIpH BOCCTaHOBlleHHII ceqeHHH H3 BhiXOllOB .Ullll HJKllHllOB 115Jn II 127J llaJl 

cne.nyiOmne pe3ynhTaThl: 

• H y HHJlHX, II J ~Olla o6Hapy:!KeHa npoMe.lKyTOT.J:Hall CTpJKTypa Ha BOCXOJlllWCH 

qacTII ceqeHHX !poronornomeHHX, 6onee 3aMeTHaSI y iiona; 

3 
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P:rrc. 1. a(J, Tn) na 115In. illTp:rrxoBrur n:rrn:rrsr --nap~naJibHhle nopeH~UaHhi, 
OIIHChlBaiOmne 3KCIIepnMeHTaJibHOe CetJeHHej c IIITpHXIIYHKTHpHM JIHHHSI -'- pactJeThl 

IIO KBa.JII'laCTII'IHO-cpoHOHHOft MO.IleJIII 
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cl>OTOHOB, M3B 

P:rrc. 2. a(t, Tn) na 1271. I~ITp:rrxosasr nnunsr - nap~:rranbHhle nopen~naHhl, onn

ChlBaiOmne 3Kcnep:rrMeHTaJihHOe ceqen:rre; uiTpnxnyHKTnpHrur nnnnsr - pactJeThl no 

KBa3UtJaCTll'IHD-cl>OHOHiiOft ~o,neJIH .. 
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('IepHbie KBa)lpaTLI), C pe3yJibTa.TaMH [2]- npo3pa'IHble Kpy)!(j{U 
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• B Ce'leHJUI 1271 HMeeT MeCTO HeKOTOp~ pacmenJieHHe rHraHTCKOrO JlHUOJlhHOro, 

pe30HaHca Ha JlBa UHKa; U03BOJIJUOIUee OUHCaTh ero JlBYMH JIOpeHUeBhiMII JllfHHHMH; 

•B ce'leliuu 1
,
151n JaMeTHa roJihKo TeHneHuux K; pacmeimeimro, BhlpaJKeHt!ax" B 

ym~peHHH nuKa H ucKaJKeHim H~cxonxmeii: qacT11 pe;oHa~c~>- ' 

•OfiHapyJKeHIIe B Ce'leHHH {l>6ri>~qr~OIUeHllll XJlp~ Rona npOMeJKyTO'IHOH CTpyK-
, ·.. .,_ ·' ; . . l :: ,_ F :_ :.;.., ·:··.·-::-, . . 

TYPhi naeT ocHoBaHHe HCKaTh noxoJK11e CTPYKTYPhl 11 B npyrll:x HeMar11'leCK11X xnpax. 

ABTOphr npH3HaTen~Hhl:A.A.HetiKuiiy 3~ BHHM~Hue K pa6~Te u B.IO.'. IloHo

Map'eay Ja noM~IUh B npoaeneHH~ pac~eToB. lfccn~noaaH11H no naHHoii: TeMaTio~Ke 
nonnepJKHBaiOTCll Poccuii:c~~~ <t>oHnoM\pyHnaMeHTaJihHhiX uccnenoaaHnii:, rpaHT 

_.; 95-02-03812. 
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