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OJ,ll(A.H XAPAKTEPHCTI1KA PABOTbl ·· 

AKTyam,HOCTL npo6m!MLI. B nacTO.HUJ.ee BpeM.ll npnouauo, 'ITO KBaH-

1'0BruI XfHlMO/UUlaMnKa (KX,f() .lIBII.lleTC.R OCHOBOil Teoplrn: CJIIlbHbIX BOa

liMOJ\CllCTBHH. KX,IT,, 6aoupy10u1.ai1C.JI Ha npn:nn;1max conpeMenHo:ii 1rnan

Tonoii Teop1rn noJI.a, BXOAilT nap.HAY c MogeJILIO 0JieKTpocna61,1x noanMo

nciicTBJtii B CTaH)J,apTIIYIO MO/~eJib Ka.K .COCTaBJlaJI ee 'la.CTI,. 

Oj\HllM IlO rnaBHhlX 061,eKTOB HO,Y'leHH.ll KX,IT, B HaCTO.lIJU:ee BpeM.ll 

HBII.llIOTC.H KBapK-rmoonnhie c-rpyKT,YpHbie <PYHKIJ;HII aAJJOHOB H .agep. Ho 

ncnocpe1,cTBCHHOC nx Bhl'IllCJICHHe B paMKax KX,[( oaTpJAHIITeIIbHO, TaK 

KaK ec npaKTirieCKU C)WHC'l'BCHHbIM perymipHbIM MCTO):\OM j{BJl.llCTc.ll Te

opu.ll BOtlMYIIJ,cuuii, rrpIIMenuMoii 6naro):\ap.H: acnMTITOTII'lecKoii cno6o):\e 

n o6JiacTn 6onhlllllX ncpe;o.a•I· HMIIYJibcon (Ma.JihIX pacC'ro.H.un:ii). 0AHaKO, 

KXH o6na)1ae-r :mMe'IaTCJihHOH oco6eHHOCTI,IO - CBOHCTBOM cpaK'l'Opn

na.1~nn 60IIhllllfX TI Ma.JlbTX paCCTOHHHH B )KCCTKIIX npoQeccax (my60Ko-

11eynpyroe paccc.llHIIC (fHP) JICITTOHOB na. a1wonax, a):\pOHllhIC COJAa

J>CTlll.H c 6oJiblllllMH P1. n T.p,.). TaKIIM o6paooM, ucnoJihOY.ll xopomo 

paopa60Tclllllf,IC MCT0)\1,1 fVIH Bbl'IHCJieIIHii Il}JOQCCCOB Ha MaJiblX paCCTO

.HIIH.HX, Mbl M02KeM IIOJiyqaTb HOBYJO m1q1opMaQHIO ):\JI.ll noy'IeHH.ll KBapK

l'JlK)OHUOH C1'PYKTyphI a1wm-10B ll 11/:\CP, T.e. CBC):\eJIH.ll O 60JiblllllX pac

CT011HlI.HX, B )KCCTKllX rrpoa;eccax. 

Ktta.pKOBaJI CTPYKTypa HYKJIOHa ):\a.BHO BhIObIBaJia. ll npO):\QJUKaeT BbI-

11hlBaTb IIOBLIIIIeHHhIH HHTepec. K TOMY 2Ke n nocnep;nee npeM.ll TTO.llBII

nocL MHOl'O 0KCIIepHMCHTaJihHblX yKaoann:ii II TeopeTIPICCKIIX ):l,080):l,OB, 

CBll):\CJlhCTBYIOll~llX O KJiacTepnoa:a;nn rrapbl KBapKOB B nyKJIOHe B cpa

BHllTCJibHO KoMnaKTHhIH p;nKnapK. I100T0My Ba2Knon oa):\a.'leii .nnm1.eTC.lI 

cpeHOMeHOJIOfH~1ecxnii anamm Ha.H60Jiee .llpKIIX rrpO.llBJICHHH )J;HKBapKOBOH 

CTpyKTYPLI HYKJIOHa C :a;eJibIO HOBJie'ICHIUI IIHq>OpMa:a;nn O uan6onee xa

paKTepHbIX CBOHCTBaX P,llKBapKOB (pa.oMep, CIIHH, HOOCilllH II T.rr.). C 
]:\pyroii cTopou1,1, neo6XO):\IIM IIOIICK TaKIIX oco6eunocTeH Teopn:n, KO

Top1,1e crroco6Hbl 06'b.llCHllTb 0TII ll rrpe/WKa-OaTb HOBble CBOHCTBa. 

C Heocna6eBa10mnM mITepecoM rrpop;omKaeT 06cy2Kp;aTbc.ll nonpoc 

0 KBapKOBblX CTe11em1x CB060):\l,I B .llp;pax, 0 rpamm;ax IlplIMCHlIMOCTlI 

11pep;cTaBJieHHH Tpap;n::a;noHHo:ii rrpoTOH-He:iiTpoHHOii MOAeJIH. Oco6eHHo 

qacTo cBJIOLIBaIOT oTBeT Ha 0ToT B011poc c Tax Ha-OhlB~MhlM EMC-
. aq>cpeKTOM B rHP Ha .iip;pax n rrpo:a;eccaMH KYMYJl.llTHBHoro o6pa.oona

HWI a~pOHOB. HeKOTOpble c11e:a;Hcp1rr1ecxne oco6eHHOCTH KYMYJl.llTIIBHhlX 
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i~aHHbIX AaIOT OCIIOBa.mrn norra.ra.Th, TITO MLI HMCCM geno H DTIIX npo~ 

n;eccax C jJACPHLIMll qmyKTyaI~IUIMil - M}IOrOKBa.pKOHLIMii cpnyKTOHaMH, 

KOTOpbie AaIOT ;KCCTKIIe cneKTpLI npn X > L 
B uacro.a1u.ee Bperirn ncrnep;o11a.nne, KnapxoBoii c·1·pyKTyp1,1 amJ011on 

II .Hp;ep IIMeeT oco6y10 aKTyaJH,HOCTh B BHAY 6om,moro 'lHCJJa Kpymll,JX 

0KCIIepIIMCHTaJII,HbIX rrporpaMM: KaK geiicTBYIOlUHX, TaK ll llJiaHnpyeMhlX 

s CERN, SLAC, JIB!) OHJH1, HT;)cl1, l1cI')B:), CEI3A F n T.Jl,. 

Uem, pa6oTLL BLurnncnnc -reope-rw1ccKnx n 1)KCHC[H1.Me11Ta111,m,1x rrn

KOHOMepnocTeii, CB..lltJa.HHbIX C HCT{JlfBIIaJJhHOil )l,HKBapKOBOif CTJJYKTypoit 

nyxrrona. n KBapx-rn100HHUMH CTJJYKTypm,IMH cpynKn;HJIMH . .llnep, B oco-

6ennoc-rn ·s xyMyJrnTns11oii o6rracTn, a HMeirno: 

1. Pa.cCMOTpCTT, Jip;epm,Ie CTPYKTYJHlhlC <f>YHKI(HH B }Hl.MKaX rtO)l,XO}\a., 

rp;e HX 0sorr10n;njJ cB..llnbrnaeTCjJ c BBOIIKH~ttcii cTpyKTY(JflhIX q,y11K1\uii cso-

6oguoro HyKrrona. J.foy"'IJITL cnep;cTs1u1 Ta.Kora nogxop;a. p;n.11 nponeccoB · 

KYMYJU1THBI10ro a1'ponoo6pauonauH.H, npon;eccoa l'H P 11a. .ap;pa.x II T .P,. 

2. J1ccrrep;oBaTb pOIIh AHKBa.pKOB n o6pauonamrn 6a.pBOHOB c. 6om,

IIIIIMH P1.· B HyxnoHHMX coyp;apemrnx. 

Haihn MexammM a.noMaJihnoro pmK/\CHIUI /WBTpoHOB c 6onblllRMH 

P1. B pp-coyp;apemux. 

Bbl..llCHHTJ, sooMO.t.KHYJO en.mu, MCJKAY rvrnna.pKonon CTPYKTypoii 11y
KJIOHa. n npo6JieMOH rrnaKOIICpCMCHHOl'O IJOBCP,emrn Bb!ClllllX TBHCTOB n 
rHP. 

H<3:y"'IHa..ll Hommna n n;eHHOCTb pa.6oTLI. B AHCCCJYra1~1m pa.ccMoTpen 

IlOAXO/~ K .llACPHLIM CTPYKTYPHbIM cpyHKI.\ll.llM, KOTOf)bIH IJOUBOJI.SICT CB.H

oa.Th HX Q2-0BOJIIOD;HIO C Q2-0BOJIIOD;HCH CTPYKTypm,IX <f,ynu~nii cso6o

AHOro nyKrrona. B paM.Kax oToro nop;xoAa ana.mm EM C-0q>q,exTa yxanhI

BaeT Ha cym,eCTBOBaHIIC B .llp;pax KOJineKTIIBHOl'O .lKCCTKOro KBa.pKOBOfO 

Mop.II. Ha ocnoBe 0Toro non.xoAa 6Lmn npeACKauam,1 )KCCTKHC crrexTphI 

KYMYJI.llTHBHhIX .K--Meoonos n anTnnpOTOHOB. Ha6JIIOACHHoe HCAaBHO 

jJBJJeHHe cynepcKen:nnnra p;rr.a KYMYJI.HTHBHhIX ap;ponos naxop;HTC.ll c co" 

rnacirn c OTIIM rrpe;u,cxa.oaHneM. 

IloKanauo, 'ITO p;ecpopMan;llil rmoonnoro panpcP,encnn.H B ..llP,pc MO.lKC'I' 

npIIBOAilTb K rro;u,aBJICHlllO BhIXOp;a J /'1!-•racrHn; B coyp;apemrnx Y_JlhTpa

peJI..lJTllBllCTKHX HOHOB. 8TOT BOIIpoc TCCHO CB..lJOaH c IlOHCKa.M.H KBa.pK

rmoo1rnoii rrrranMbI na .an;epHbIX xonnaiin;epax. 

.UOBJie'lena IIO µ;aHHI,IX ITO KYMYJijJTHBHblM npOTOHaM IHiqJOpMaD;H.ll 
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0 BhlCOKOHMIIYJil,CHOH KOMIIOHCH're HYKJIOHJIOfO panpeneJICHil..ll B p;eiit 

TfJOHC. j(Jta cpaBHCHIHl. pauJiiI'lllblX MOgcneii AJI11 0Toro pacnpeACJICHlUI 

II PCHJIO.lKellO HUY'laTI, KO[JIJCJijJ QUII ;u;ayx IIIJOTOHOB B peJI..lJTHBlICTCKIIX 

dp-co.rnapc11m1x. 

Ha.nn;euo, qTo KX)~-0BOJIIOI\H..ll .llACPIIIJX CTPYKT.YPHbIX <pyHKI~Ilii: MO

)KC'I' ycrpa11nn, BOBMO)KH<>e 11poTHBope•rne MC)KfW 1~a.1mhIMH fHP n xy

MYJUITHBHOH o6nacTH npu fiom,umx Q2 n KyMyJI . .llTHBHLIM am>0uopo

)KJ\CHHCM B OBIJaC'l'H <f>pa.rMeHTa.n;nn .ari;pa. II pwleM Ba.)KHYIO pOJib npn 

X > 1 nrpaIOT CTCHCIIJIJ,IC Q2-nonpaBKH B IlMCIOII~CMCJ.l cen:•1ac KHHCMa.

TH'ICCKOM nuauanone X u Q2• 

ITpoBeJ1,e11 KX,fJ:-auamrn f\JI . .ll cTpyKTypuux <I>YHKQHii rHP B cnep;y

IOJI(eM oa JJH]\IlfJYJOll(CM nop.llµ;Ke B pa.MKaX KaK cxeMHO-HHBa.puaH'fHOro 

rronxona. Ta.K n M 8-CXCMhI c Y'ICTOM CTCilCHHMX nonpaBOK. JloCJJC}\HHC 

110:JBO,'lj{IOT corrracoaaTb eemPrn11y AKxn: B neib·pHHHhIX p;a.HHbIX n B 

l'HP C oa.p.aLKCHllhIMil JICIITOHa.Mn. ITony'!f!HHaJI 6JI1lCOCTb ona.•1eunn AMS 

B ofioux MeTop;ax CBHl];CTCJih.:'•'',: ,':C'' 0 xopomeii npHMCHlIMOCTH TCOJ)HH 

so0My1n;eurrn s rttP. 
Bncpsb1e npoac;u;en anamm cnn1,uoro Hapylllemrn cxeiimrnra ;a;Jrn p/1r+ 

-OTIIOllICJIIl.ll B pp-co.rnapeHH..lJX c 60JiblllllMil Pl.· Ilorrrienuue peoyrr1,

TaTbI YKaJJbIBaIOT Ha Hl'IKBa.pKOBYIO CTPYKTYPY HYKJIOHa. 

Jlpcµ;rro:iKeH MexammM anoMaJihHo 6orrbmoro BhIXO)],a ACHTpOH<?B c 

60JILJJIHMII P.1. B pp-COYJ\apemrn'X ny·reM p;Boiinoro KBapK-AHKBapKOBOro 

ITO,[\npo~ecca. 

11nnccTHO, 'ITO B f'HP BKJiaµ, BhlCUIHX TBHe,;:TOB MO)KCT MC}HlTh n µ,sa

Tpll paoa nuaqenne AKxn, npH'lCM onaK HX BKna;u;a. na.BHCIIT OT KIIHe

MaTIPICCKOH o6nacTH n OT rrpon;ecca. B AIICcepTa,n1rn rroxanano, •1To B 

rrpeAno1102KeHHH HHCTaHTOHHoro xapaxTepa BrJa.HMOAeiicTBIDI c:nn, CBll-

01,rna1011\HX ABa KBapKa B AHKBapK' ecTeCTBCHHO paopemaeTC.ll npo6rreMa 

uuaxonepeMeHnoro noaep;enIDI BhICIIIHX TBHCTon B rHP. 

Anpo6anna pa60TbI. Peoym,TaTbI, npelJ:CTaBJICHHI,Ie B ):\HCcepTannn, 

neop;uoxpaTHO p;oxnap;1,ma.Jlllc1, II 06cy:>Kp;anI1c1, Ha ceMJiuapax Jla6opa

TOpHH TeopeT11qecxoe: <pHOHKH, Jla6opaTOplIH BbICOKHX 011epr11:e: lI Jia-

6opaTOplllI .ll):\epHhlX npo6neM OlUIH, ·oT;a;E?Ja Teopeu1qecKoii <pmJHKH 

JIH.HcI> AH CCCP, na ceMHHapax HcI>B8, HT8cI>, cI>HAH, HHH.HcI> 

MrY, Ha pafioqnx conem.a.HIDIX no npeAeJILHoii: cpparMeHTa.rre::a Bµ;ep 

(HT8cI>, 1986; EPcI>H, 1988), Ha cecc.H.llx O.HcI> AH CCCP, ua XXIV 
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Me)K/J.YHa.pop;noii Kompepcmnm rro <pmmKc aucoKnx uncprnii ( M1011xc11, 
1988), Ha MC)K)~yHaj)O)WLIX ce.Mnlla.pa.x 110 11po6JICMH.M qnmHKli IH,IC:OKHX 

oueprnii ()],.y6Ha, 1988 u 1990), ua. MeJK/Wlla.pon110:M c:eMHmtpe no npo-

6neMaM KBaHTOBOII TCOJ)Hll nmrn (JJ,y6na., 19H0), Ha Me)KJWHcLlJOil,HOM 

ceimnape ITO J)CJUITHBIICTCKOH \1)1epnoii nmrn.MIIKe (Bmt)1UBOC'l'OK, HHH) 

Il AP· 

Ily6mIKaIJ,llll. PeoyJILTaTLl gHccepTat~HH ouyfim1Kona11L1 B 9 ne•ia:r

HhIX pa.6oTax B coneTcKoH H napy6e)KHOH ne'JaTH. 

06'beM pa60ThJ. ,l],nccepTaJ,H}I COC.TOHT nn BBCA(~IHHl. n '{CTJ,lfJCX rnaB 

OCHOBHOfO cop;ep2Kal1H.ll, oaKJIIO'ICHIUI II 'npm102Ke11Irn. OfrheM HHCCCJ>'fa.

lJ,IUI 93 CTpamm,I,T, 8 pncyUKOB. Cm1c:OK 6u6JIHOI'pa.qnnr CO[\efl)KHT 77 Ha

HMCHOBa.Hn.H. 

COJJ,EP)KAJJHE PAROTbJ. 

Bo BBe/J.CHilII o60CHOBana aKTYaJJJ,HOCTh TCMbl i~HccepTarurn, cq)Op

MY.!IHponana r~em, pa.6oTbI n KpaTKO HtJJimKeuo conep)Kanne nncccpTa

IJ,nn. 

IlepBa.H fJiaBa /J.llCCepTau,nn IIOCB.lllI~eHa BBC/\ClllllO. B npo6JieMaTHKY 

HB}''lCHH.H .H)];epHbIX CTPYKTypm,Ix <PYHKI~HH B rI-f p ll B KYM,YJI.SITUBHOM 

o6paooBaHHH aµ;poHoB. 

PaccMoTpen rroµ;xoµ; K KXJ~-BBOJIIOIJ.IUI .Hµ;epHbIX C'rpyKTYPHLIX cpyn~ 

KIJ,HH, rµ;e 011a cn.smana B ITIIJ1Hpy10n~eM TBHcTe c KX,IJ.;oBOJIIO~ucii: C'rpyK

TJPHhIX <PYHKIJ,HH, CB06o;a.noro HYKJIOHa.. B IJTOM IIO;D.XO)];e, .HlUJO KaK pc

JUITllBHCTKaJl CIICTeMa CB.lIOaHHbIX KBapKOB H rmooHOB o6na~\aCT i\orron~ 

HHTC.!IhHhIM KOJIITCKTHBHbIM KBapKOBhIM . JI rmooHHhJM MOpeM, KOTOpoc 

OTC}'TCTBYCT B CB06oµ;HhlX llyKnottax. UpH 0TOM npoHCXO)];HT nep~Ka'!Ka. 

HMIIYJILCa ( ~ L'.jt ~ c.;1/mN) OT BaJICHTHhlX KBapKOB K UTOMY /\OIIOJlllll

TC.!IhHOMY MOpIO. Ilpn auannoe 0KcrrepHMCHTaJihHOro EMC-OTHO!IICHIDI 

CTPYKTypuux cpynKIJ,HH .Hµ;pa n cso6oµ;noro Hyxnona OKWJhIBaeTc.H, "ITO 

OTO KOJIJICK'rHBJIOC Mope KBapKOB o6rraµ;aeT CITCIJ.llallhllblM CBOHCTBOM, 

a HMCHHO, pacnpeµ;enettne .OTOfO Mop.a O A ( X) JIO X HMCCT TaKyIO )KC 

.iKCCTKOCTb, 'ITO H pacnpeµ;t>.JICHHe BaJICHTHhIX KBapKOB. VA: 

0 A(X)::: 6A · VA(X) 
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(1) 

Ta.KUM o6pat30M, pac11pcgcJ1e111-Ie MopcKHX KBapKOB B .Hµ;pe npn X > 1, Ko

rna o6b!'UIOC HYKJIOHIIOC Mope IH,IMnpa.cT. goJI2KIIO llMCTh TOT 2KC JiaKJIOH 

IHI CKeiimmronoii 11cpeMelll10ii X, 'ITO lf pac11pC/l,CJICHITC BaJiefl'I'll(,JX KBap

KOII. Ka.K llf)IIMOC ('.jlCHCTBHC :noro <J>a.KTa., MI.I IICMe;we11110 IIOJIY'Ja.CM no

)lOOIIC C)JeK'I'pon ,, MOpcKnx" 'g-. p) H ,, BaJICHTIIhlX,, ( P, K+' 7r±) tJaCTIIIJ, 

H KyMymrrnn1101i 06;1acn1 II(Hl nocra.TO'fHO l)OJlhlllHX X, rne f~OMHHnpyeT 

MCXclllllt}M KHapKOHoii <JJ()<II'Mf!ll'l'ctl(Hlf .ll,TJ,pa. )~Jlll }lll,C[JllhlX CTfJYKTYPHhIX 

t{>,YllKIUtlf· npn X > 1 HCIIOJn,nycn:11 .1',10)\CJII, KBa.pKOBhIX cfmyKTOHOB --
~ ,. I l' ,, 

COBf)CMCillll,lfl na.pna.HT 11nc{HH,IX < JJIYKTOIIOB nJIOXHIU~ena . 

lle1\a.nm1e ~,a.11111,ie BCDMS B l'IJP npu X ~ l n (J2 = 60 + 150l'l~B2 

IIOKctIH,IH,UOT CIIJll,IIYK> f)<IHIIIlltY B ll<l.KJJOJJa.X llHCJ>HI,IX CTJ>YKT,YJ>Hl,IX <pyH

KI\HiT 110 cpamie1ie1111K> c H<1HHbtM11 110 K,YMY!lllTHBJioMy o6paoonaHHIO 

amw1101L Pac'IC'l'hl 110 CJ 2-1HmJIJOI\Hll imepnoif cipyKTyp1mii <pyHKHIIH 

F2( X, CJ 2) n CJICf\YJOUWM ,ja Jlll/l,HP.Y K>IIl,eM 11pn6mnKcHHH KX.U c y'le

ToM ('TCJICJI 111,rx Q2- 11011 pa.BOK IIOK<IH 1,maK>T BOllMO)KHOCTh corna.coBaHHJI 

'Yl'HX ga.HHhlX. . 

JioKaUallO, '{TO O'J'JIH'HIC l'JllOClllllblX J!<ICIIJ)C/WJICllllll B .11)\{)C Il CB060-

/010M 11,YKJlO]te MmKeT IIJHIRO/\llTh IIO)(a.BJICJIHK> BblXOl],a J /1¥-•iacTHI~ B 

C'J'OJJKIIOHCIIIUIX ,YJlbTpa.peJlllTHBlfCTCKHX IHHIOB IIJJH 6om,lllHX E.1, 

Bo wropoii rnaue nena.cTc.i1 110J11,1TKa. IH,1/\CJJcmrn n1,1coKouMnyrrLcuoii 

KOMHOIH~HThI 11y KJ1011110.ro pac11pencncmrn n gefrrpo11c. Hmi nToro pac

CMOTpcm,1 II J)Ol~CCCl,l KY MYJUITIIBIIOI'O o6pauoBaHmI H,YKJlOHOB na µ,eii

'l'J)OllC. [I pcgnmKCHO Hll,Y'lCHHC KOppeJI.HI\Hit 1,nyx npOTOHOB n TaKII}t pe

aKI~IHlX /\JIJl IIOJl,Y 'lCJIH.11 fiOJICC /\C'I'clJlbHOH IIH<{>OpMal{IUl O BCJlH'IHHC Bhl

COKOHMIT,VJH,CllOfi KOMIIOJteHTJ,I B )\CHT()OJW. 

TpeThH rrrana gnccepTar~nn 11ocn.11me11a ormca11u10 napaMeTpHna1~un 

CTp,Y KT,Yplll,IX <fl,Yll K I\Hii l'H P, B CJ!e/WIOIJ\CM ua. ;mgHpy1011~eM npn6mr

)KClllBI KX)\, MCTO/~OM, ue 131UHIC..llll(eM OT CXCMI,l nei>cllOJ)MHpOBKU. 

II poneneHJiblll KX)\ a11aJIHn HOHhlX naum,IX r11 p C .Y'ICTOM CTeneu-

111,IX CJ 2-110JipaBOK B DTOM Me'l'O/\C, a. TaK)Ke R paMKax craugapTIIOB 

~"vi S'-cxeM1,1 yKam,maeT 11a 6mmocTh nua•rem1ii /\Ms· 0TMetta.eTCJI Ba)K-

11oc'l'1, ,Y'IeTa. CTCllCllllhlX Q 2-nonpa.BoK: MaCCOBl,JX norrpa.BOK ll BblCIUHX 

TBttCTOB. 
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0.2 0.4 0.6 a.a xi 
PHc. 1. HnKJIJOOHBHOe OTJIOIIJCHHC BhIXOf\08 npOTOHOB H 

1r+-Meoon0B pp-coyAapenmrx. JJ,ann1,1e: It. -- II<PB3, 70 1'0B; 
• - FNAL, 300 r0B. KpHBhJe TIOKarJhIBaK>T BKJia].\bI f)aOJIU'f

HbIX KBapKOBhIX II AHKBapKOBhIX JIOAJipon;eccon. KpIIBhfMH 1 
n 2 JIOKaoaHhl paC'ICThl n MOHCJIH CToKrOJihMCKOro 1].HKnapKa 

npn oneprm1x 70 foB n 300 ToB cooTBCTCTBenno. 

B qeTBepTon ma.Be paccMa.TpHliaeTciI ··AHHaMHqecKaa p.om, µ;nxBap

KOB B )KeCTKIIX rrpoqeccax. Iloxanano, qTo npoCTaJI 1J:HKBapKOBaJI.MOAeJib 

cnoco6na onucaTh He TOJihKO xapaKTepm,1e oco6e11HOCTH CHJlhHoro ua

pyllleHRH CKCHJIHHra IIHKJIJOOHBHOro p/1r+-oTHOIIIeHH.ll pp-COJAapeHlUJ:X, 

6 

.. 

! 

) 

r r 

110 H a.6con IO'I'lfbJe IIHKITIOIJIIBHble BbIXOAI,I KaK OAIIIIO'UlhlX TaK ll CllM

MCTfJil'JllbIX nap 11p0To110B npn 6om,wnx P 1_. MBBJie1Ienm,1ii npn OTOM 

<JJO[JM<{>aKTOf)HI,IiI napaMCTp OKauaJICH 6JlHOOK K napaMeTpy CTOKfOllhM

CKOtt MO/~CJ!lf, 110 IIOBC]\CHHe HilKDapKOBOI'O pacnpeAeJienm1 cyu~eCTBemm 

pcWHf'laCTC.ll 11prr Ma.JU,IX X ( CM. Puc. l ). 
0Kaua.Jroc1, BOOM02KHbTM orrnca.Tb JAilBllTem,Ho 6orr1,moii BLIXOA Aeii- · 

TJJOIIOB c 6oJII,IUHMil I'j_ B pp-comapemrnx nyTeM ABOHHOI'O KBapK

/VlKBapKOBOl'O II0/~1Ipo11,ecca. J(m1 npoBepKll BTOl'O MexannoMa npeAJIO

.iKCIIO HrJy'laTh illJHMYTa.JlhHhJe KoppeJI.lll(HH nap npoTOHOB. 

Pa.ccM0Tpc11a cB.11r1b BI,rcnmx TBIICTOB B I'HP c AHKBapKOBoii MO

JJ,CJII,K>. II0KarJa110, 'ITO B00Mo1Kuaa nHcTa.HTOHHaJI npnpoAa AHKBap1rn 

cnoco6na. ofr1,.11cHHTb tmaKonepm,temme noBel].enne BKrra,\a Bhicmnx 

TBHCTOB B OllLITHhlX 1].aHHbIX. 

B oaKJIIO'lemm ccpopMyJmpoBaHbl OCHOBHbIC peoyJILTaTLI ,[l,lICCepTa

HIIIl. 

H ll()IIJIO)KCHIUI BbllleCeHLI JICKOTOphIC IIOJJ,po6HOCTII pac'leTOB. 

0CHOBHLie peoym,TaTLI ;D;JICCepTa.n;nn, BI,11\BHraeMI,IC 

Ha oau.t;IITy: 

1. PaccMoTpeH AOCTaToqno o6n.i;~ii: KX,l],-noµ:xoµ; K .llp;epHI>lM CTpyK

TypHbIM <PYHKf(H.llM, riw OHll CB.llObIBaIOTCH co CTPYKTYPHbIMH <PYHKI(H

.HMH cno6onnoro nyKnona. B paM.Kax 0Toro noµ:xa,:\a np~ ananu:oe EMC
ocp<{JeKTa 6bIJIO naiiµ:eno, 'ITO B .llµ:pe AOJI2KHO cyrn;ecTBOBaTh 2KCCTKOe 

KOJIJICKTHBHOe KBapKOBOe Mope. HeAaBHHe 0KcnepHMCHTaJII,HbIC µ:aHHhle B 

KYMYJI.llTHBHOH o6rracTH IlOATBep2Kµ:a10T neTpHBHanhH:Lie CJICACTBH.ll Ta

xoro KOJIJICKTHBHoro MOp.ll. 

2. YqeT norapH<pMII'ICCKHX II CTeIIeHHbIX Q2-rrorrpa.BOK B .llp;epm,IX 

cTpyxTypHbIX <PYHKD;HllX rroonon.aeT cornacona.Th neµ;annn:e J:\aHHhie rrry-
6oxoneyrrpyroro pacce.aHH.ll npn: X > 1 c µ;anH:LIMH no xyMyruITHBHoMy 

aµ;poHoo6paoonaHHIO. 

3. 8TOT 2Ke rroµ;xoµ; crroco6en 061>.llCHHTL Tax2Ke 11acT1, ua6moµ:ae

Moro ecpcpexTa rroµ;a.BJieHH.H J /'iI!711acum, B cTonxuoneHH.HX ynLTpapeJI.ll

THBHCTCKHX HOHOB. 
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,1. TT pep,no:w..eno 1my•1enHe KopperrnnHn p,nyx rrp0To11on n pc.rrnTH-. 

BIICTKllX dp-coma.pemrnx AJI.ll nony11e11m1 m1<I>opMat~ttu o sucoKoiIMuyJih

. c1iofr KOMIIOJJeHTe HYKJIOIIHOfO paCJJJ)CACJICIIJDI R /tefrrpone. 

5. llponep,en KX)1-anamm· 1,n11 cTpy~Typm,1x cfiynuu1i1 I'll P n c11cp,y-

10w;eM oa JIHAIIPYIOlI~eM rrop.llp,Ke B pa.MKa.X Krl.K CXCMHO-IIHBa.plla.IITHOl'O 

JIO/J,XO/~a TaK n Ar/8-cxeMbI c .1/'lWfOM CTCIICHIIJ,IX nonpaBOK. llocncgmte 
lTO3BOJUl!OT cornaco1rn.Th BCJH:l':IIHIY At{XJ{ B 11efrrpMIIIIJ,IX /\ct.lllH,I.X ll II 

l'HP c oap.ll)KCJIHhIMH nenTonaMn. 

6. B nnccep'f'ar1un JJaH/J,CHO ofr1,11c1ie111Ie cm11,110I·0 11a.py111c111rn cKcii
mrnra. B o6patJOBaHlUI npoT0H0B C OOJlhlIIHMH /'.1 H pa.,'1-!Ka.x J\11KHctpKO

BOI'O pacce.nmrn, ,[l,OIIH1Hnp0Bam1e· rno1'0 Mex a 111:JtlMa II flOCJleJ\CTRttH 61,JJIO 

IIO/J,THCP)KACHO KopemrnJ~HOHHh[MH /J,ctH H hi MH. 

7. lipewm.tKeII MeXcUIHOM amJMa.JJbll0 60J11,IIJOl'O IIUXO)\a 11diTpo11011 C 

6oJII,llllIMll P1- B p11-coyga.pemrnx 11y'I'eM 1vmi111oro Kl:la.pK-}.l;lIKHa-J)KOBOfO 

nonnpou;ecca.. 

8. JloKanauo, ~ITO H TIPCAHOnO)KCJIIfB rrncTalf'l'0IIII0l'O xa.pa.KTepa 1ma

HMOgeii:cnnrn CIIJI, CB5HJblBo.IOID;JIX }l,Ba. KHapKa B /V!KI-!a.J>K, CCTCCTBelHIO 

paupernaeTca npo611eMa. nuaKonepeMcm1oro 110Be}l,emrn BKJJana Bhlcmux 
TBilCTOB n rny6oKOJieynpyroM pa.cce.HllillI. 
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