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npx R3Y'I9BHH ABOAI!Ol'O <jloTOpolltl.t&BHli DHOBOB Ba Byl<DOIJOX ·yp-+ 7T + 7T -p Ba KeM6-
/1/ 

PHilliCCl<OM YCl<OpnTene B pacnpeneneHHH DO HBB8p1!8BTHOli MACC9 DHOHOS 6bln o6aapylK9H 

M8l<CHMyM, COOTSeTCTSYJOIItHA DO KBaBTOBblM 'IRCD8M p -Me30HY, HO fl9)1(B J!Ud! DpH 

735 ~ 10 Mas (BOAOpollBaH KaMepa) ann npa 740 ~ 5 Mas (anOKTpOnHKa), 'ITO 3aMeTao un-

JKe MtlCCbi p -Me3ona 763 + 4 Mas, aa6nJOAaeuoll, aanpnMep, a nnon-HyKnonnoM pacce11-

H!IH, 3TOT CJIB!fr MOJICHO Db!TSTbCll CSll3blSBTb C Pli3HblMII DPH'lHHllMH
1 

HSllpRMep, C HeH3-

BeCTHOll HAM CflOliCHOR CTPYKTypoll p -Me30HUOro DHKS nr.H C CYIII~CTBOBGnReM HOBoro pe-

30HSBC8, BMe cTe c TeM npencTaan;~eT naTepec paccMoTpeTb B03MO)I(HOCTb o61>HC1IHTb aTOT 

CllBKr 'IRCTO llRHBMH'IeCKH, HCXOilR 113 CBOliCTB H3B9CTBblX peaouancos. PaCCMOTpRM Tar=yro 

S03MOliCHOCTb Ha llpHMepe DpOCTGl!Wero 1Iport9CC8 ij>oTOpolltJ.tGHHR DI!OHOB HB llHOHS X } ' 7T-+ 7T7T • 

AMnnnTyna aTOro nponecca B o6nacTa aaeprali aT nopora AO 
121 

H8RCa HMGGT SHII 

p -Meaoaaoro pe.:1o -

(I) 

2 rae s =:r. w -KsanpaT nonaoli aRoprRH a c.n.u,, Macca nnoaa paaua 1 , 

h(s) ~ a(s)f-[a(-s+-})- 1* 

7 
a(s) = ~ J 

" 

O(a) -<jlaaa IJROB-IUIOHROrO p8CC9!1RBII B COCTOIIHHR C J ~ J- 1, 

A 2 /\(•) ' · .. s e 1 

3 

<0 • 

(2) 

(3) 

(4) 



C - npoH3BOJlbH8R KOHCT8HT8 H 8 BCTb OTHOlli9HHe BbiCOK03HepreTH'li9CKOrO BKnB!lB B 

llHCn9pCHOHHhlll HHT9rpan K 3f!H'I9HH!O AMnllHTYilhl B TO'IK9 HOpMHpOBKH. 3TO Bhlp8JK9HH9 UO

Ily'I9 HO JlHWb npR llBYX npennOTIOJK9HHRXJ CnpaB91lllRBbiX npR M8JlbiX 9H9pPRRX H B 06JlHCTR 

p -M930HHOPO p930HBHC8: 1) B HMnnHTYJl9 MOJKHO npene6p9'!b F -sonnoA H cTapwnMH 

napURHJlLHblMH BOilHHMH, 2) BKilHJl MHOPO'IBCTH'!HhlX COCTORHHll B UHCnepCROHHbJll HHTerpan 

BM9CT9 C BKilHJlOM llBYX'<BCTR'IROPO COCTOHHHll C S :::. 40 MOJKHO aUUpOKCHMHpoBHTb KOHCTAH

TO(J. 

AMnnnTyna (I) cymecTaeaao aaanci!T OT n11oa-nnoanoA ljlaa"' s J! BenHl:IMHbl BbiCO-

K03HepreTH't19CKOrO Blrl18ll0 • 3Kcnepi!M9HT81lbHO H3M9p9Hbl llHWb JlBB Uap8M9Tpa ljlaabl 

- UOilOJK9HII9 H W RpRHB peaOH B HCa . noaTOMY Mbl paCCMOTp91lH aMnnHTYilY ljloTOpolKJl9HHR npH 

nl!TH pa::lnii'IHhiX BblpHJK9HHRX JlllR ljla3bl 0 y KOTOpbiX pe30HHHCHhl9 napaMeTpbl COOTBOTCTBY!OT 

3KCnepRM9HT8nbHbiM B KOTOpb19 CTp9MSITCSI K TT npn 6onhwnx aneprnRx. B ocTanhHOM 

ace BblpaJKeHHR 3HH'<HT91lbHO paanH'lH!OTCR M9lKilY co6oil. MbJ npHaeneM peaynbTATbl llHUJb 

/lllH OllHOPO BblpHlKOHRR ( q -HMnynbC nHOHH B C.U.M.) 

0, 79 q ~ 
tgS= ----• . 

q' - q 
(5) 

H YKHJK9M ( B CK06Kax) rpaHHU hl HX H3M9H9HIIR JlTill llPYPHX '19Tblp9X BblpH>K9HHil. 

HanMenbwee anaqeune CB5138HO c yqeToM TOA qacTH BhtcoxoaHepreTlPiecxol'o 

BKilOila, KOTOpHSI II MOOT 6 1lHJKHl!WHH pa3p93 no KBHJlpHTY nep91lHHHOPO HMnynbCH ( UpHfinH-

/ 3/ /4/ 
X<CIIHe Ynnn-<l>y6HnH ) • B aToM cnyqae 

a = 0,32 (0,31 - 0,32). (6) 

Ce'!eHne ljloTopoJKilennR a c.u.M. 

d..- k 8 ~ 
128 "2 q sin () I f I 2 (7) 

d 0 

k -HMnyllbC ljloTOH8 0 q - nMnynhC xoaeqnoro nnona) nocTpoeno na puc. 1. Ono HMe-

9T p93KHA: M8KCHMYM 1 COOTBBTCTBYIOillHA flO KB8HTOBbiM l.IHCnaM p -Meaoay , oa.HBKO 

JJOnO)f(9HR9 3 TOrO M8KCHMYM8 

w = 749 Maa (752 - 753 Maa) (8) 

aa MeTHO cnRHRyTo anna no cpaaHenn!O c pacceHHHeM. Taxoe noaellORHe onpenenReTcR nay

Mll <Jlax·.-opaMH a aMnnuTyne (I). <I> ax Top e 1\ B o6naCTH peaonanca aoneT ce6R no'!TR KBK 

8MnllHTylla pacCO>lRHR. 0nHHKO ero MAKCRMYM llOBOilbHO WHpOK, II CTORWIIA nep91l HIIM nann

HOM, 6bJCTpo y6bma!Orulll1 a o6nacTR peaonanca, cnanraeT MaxcnMyM anna. Taxn"' o6paaoM, 

CllBHr M8KCHMYM8 CBH38H C 6onblUOA UJHpHHOH. p -M930HH H y6b!BA!Olli.HM nom<ROMOH B 

( I), xoTopblil aoaRHK 6narollapS1 To My, 'ITO I) HMUil.HTyna ne HMeeT noonnopoAHoro non!Oc

noro qJl9HH H 2) MLI Y'lllH, UO Kpai1neil Mepe 'IACTH'<H0 0 Bb>COK09Hepr9TH'19CKHn BKildll a / 0. 
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/ 

noll'l9pKB9M, 'ITO aTOT CllBBI' paCTeT C pOCTOM a , KBK aT0 BHilHO H3 pHC. 1. Jlnll 

llpyrax paccMoTpeHBbtX <jlaa 3Ta aaBHCHMOCTb 3HB'IHT&nbHO cHn&Hee. Mbt BRAHM, 'ITO aaMeT

aw!! CllBHI' MBKCHMYMB WBpOKOI'O pe30H8HC8 B <jJOTOpoJKA9HHH M0)1(9T 6btTb o61>HCH9H 'IHCTO 

llHH8MH'19CKH, 6&3 npHBn0'19ltHSI HOBbiX p930H8HCOB. 

MexaaaaM aToro CllBHI'a o6nalla&T xapaKT&pHoil oco6eBHoCThtO, o6sraaHaoil nona HOM y B 

(I): aMnnHTYilB o6pawaeTCH B Hyn& B TO'{J(e 

COOTB9TCTllYJOW9il 

y -A/ a + }_ 
4 

W 0 ~ 1070 (960- 1060) Mas. 

(9) 

(10) 

3Ta TO'IK8 n&)KHT H9CKOJlbKO Bb!W9 TOll o6naCTH 0 B KOTOpOfl p8CCM8TpHB89Mbtll M9TOlt MOJK9T 

paccttHTbiBBTh aa xonHl.f:eCTB9HHoe cornacue c onhiTOM. OnaaKo oaa ae/laneKa oT yxa3anHoA 

o6naCTH, II03TOMY MO>KHO 38KnJO'IHTb 1 t{TQ paCCMOTp9HHbii1 MeXOHH3M, H8pHJlY CO CltBHrOM 

p -Meaoanoro nHxa, Kat.recTBeHHO npencKa3biB8eT pe.'JKoe yMeabweaHe ceqeaHSI a6JIH3H 

f a B. C pOCTQM nap11M9Tp8 3 T8 TO'JK8 CLlBHraeTCSI BHll3 1 KBK STO BHLtHO H3 pHC . ]. 

Ecna 6bt AaarpaMMa OAHO IIliOHHoro o6MeHa uaaana ocHOBHor. BKnll,1 a H3MepeHaoe a 

KeM6pHAJKe pacnpeJ:teneHae, TO o6aapy"'eHHbt>l casar MO)KHO 6btno 6bt o61>!tCHI!Tb aenocp<!llCT

sesao paCCMlTpeHHbtM Bbtllle MexaHH3MOM. Onuaxo nnarpaMMa OJlHOllHOHHoro o6MeHo He nsns:r

eTcsr llOMIIHRpy'IOmell B aTOM pacnpeaeneaJIR/ 
11

• TeM He Meaee, anonae aoaMO)KHO, 'ITO AO 

MIIHIIPYJOWHil M9X8HII3M ( HanpHMep, M9X8HF!3M 0 UOil06Hbtll OllHOUHOHIIOMY o6MeHy, HO C 38M9-

I!Oil npOM9)KyTO'IHOI'O UHOH8 llpyroll '18CTHil9H Hnll CHCT9MOil ) UOil06eH p8CCMOT;:J9HHOMy DUW9 

aapnanTy <jloTopoJKAeHJIH a a nnoaax 11 uaeT casar p -M930HHOrO llHK8 TO'lHO T8KHM }f(9 06 -

p830M. Ecnll 3TO TBK , TO pacnp9il9 .qeaae IIO IIHB8pH8HTitOll Macce UIIOHOB B ABOJ!HOM <jJOTO • 

po)K/l9HIIII llpll tjJUKCHpOB8l!HOJ! 3H9pi'IIH HaneT8totllHX <jJOTOHOB H <jJRKCHpoB8HHOM KBltllpl!Te 4-

IIMnyn&ca, nepeuannoro npoToay, uon"'ao pe3KO naaaT& (npoxo.ttHTb q epea uyn&) B neKoTo-

poll TO'!Ke Bbtute m p , opneHTHpOBO'IHO B o6nacTR 800-1000 M an. 6bmo 6bt naTepecno 

rrpoaepHTb ::>TO 06CTOSITenhCTBO HEl OllbiTe. 

M bt paccMoTpenR a a npocTeAtueM npaMepe B03MOlKHbtA MexanR3M cnB11ra p -M93GII-

HOrO IIHKB B /lBOliHOM qx,TOp0)f{,(l9HHH. 1..fTO >l<:e ~acaeTCSI C06CTB9HHO npouecca y rr~ 1T1T, 

TO HMeeTCSI pst.ll yKB38HHi1 1 'liTO .llnst Hero BblCOK03HepreTH1.J.eCKHt:i: BKn81':l a (1) nenHK 11 

6naaoK K 1. T a K, TeopHR aoc,MyrrteHHil yKB3btaaeT, 'ITO 3TOT npoue cc HeB03MO)K9H 6ea y'leTa 

AHarpaMM c GapROH - aant6apROHHbJMII napaMH. Ero aMnni!Tylla ncqeaaeT, e cnn 6 apHOHHYJO 

Macey CTpeMRTb K 6ecKORe'!tJOCTH. Mo)KHO c<jlopM:yn11posaT& npiiHllHn ellRIJCTBeHaor:TH pePte -

/2,5/ 
HHSI llRcnepcROIJHGro ypann<masr , Y'IHTbtBBJOIIlRII 3TH yxaaaHRR • 11a aToro npRHIIRna cne-

.nyeT , 'ITO 

a = 1,12 (0,34- 1,32). ( 11) 
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AllmmtTyAa 4loTopolKACRHR npH a-roM aetteT ce6n aec&ua caoeo6paaao: oaa npoXOAHT 'lepea 

By IlL ( OIISI'OAapa J!OnJIHOMY e ( 1) ) Bl5nH3B TO'lJCH p930H8HC8 

we~ 700 (744- 764) Mas. ( 12) 

Ceqeaae llMeOT M AKCHMYM npu 

w 715 (652 - 678 Mss, (IS) 

CABHHYT&tll noaa 6onbllle, 'IBM nA nonywapauy I' -Meaoua, RpB'I8M ARSI J>SIA8 ojlaa OR 

Bblp8)1(>9R O'ICBh C-11800. 

Ha aaanaaa cneiCTpa JKCCTKHX ¢oTOaoa a pealtllR·H "- r .. "-py npH 840 Mss B pa6o-

161 - Ill 
TO fibtll ORp911C118R 118).lllM9Tp \.. B 

2 
c ;s 0,5 + 0,3 f (14) 

npa ojiHKCBJ>OB81UlOM a 3TO 'JHC."t:l J!OJlllOCTbiO onpe.z;enHCT BMJ!RHTyny H J!03B011H9T Bbl"lBC-

RR'rb lllBplUIY pACilB/.IIl p -+ 11 y 

r (p-+ rr·y) 

r < P .. "" > 
~ u (yrr-+rr17)\ w=mp 

6!T 
( 15) 

llllll KOTOpoll IIMCCTG!I or;pC/lCIIOHHOO npe.'lCKe3BHHO YRBTapaoll CHMMCTpRH 

llapeMeTpbt (I I) B ( 14) .'te npoTHBOpC'IBT 3'l'OMY npe.'lCKB3BHHIO/S/ . 

r(VOT>Y)~ 0, 12Ms£71 

finn napa:v.eTpll ( 11) n;:>ouecc ·y11-+ 1111 OK8 3blB89TCS1 38TipemeHKbiM B o6naCTJI p-

Me.3oaaoro pea ouaaca. B 3To!l o6nacTH oa ¢aKTB'ICCKB coonaTcR K TpOX'iBCTll'!H btM 

/9/ 171 
( ·y " .. ·p • p .. rT11 ) • npe1!C.KB3BHiiR A -'IOTHOCTH H su (6) -cKMMEITpHH 

UpH 3 TOM COI'R B CYTOTC!l C /.IHHa MHKOII. Ll., S'l t:lpyrKX '>HeprHll, 1'119 3TOT npOUOCC liB C BO.!lKTC<I 

K TpeXIJ8CTH'{H bi M 1 npOD.CK83lUUUI A -'leTaocTB H I!Hi!BMIIKB C.nnH ne;:>aMeTpoB (11),(14)) 

"a c ooTaeTcTnytoT npyr npyry. S bt."lo 6bt o'leau IHITepecHo nony'IHTL aKcnepHMGHTllRb>lbte 

caec.eaJut o cettenHR rcponccca ·)'11 ... "" , liBilpKMep, H3 llBKHbllt no IIBOARO:VIY <jloTo-

poJi<I!ORlllO C llOMOWLIO aKCTpBROilllnHH "!y-noy. 3TC ll03B01JHRO 01>1 npollepHTL .UBHBMH'IOCK Y Kl 

K<lpTHHY R pOU GCCB , 8 "!8CTHOCTH, ponL BblCOK09ROpreTH'IACKIOX 11Kil8UOB, a TflKJKC H8flOCP91lCT-

senno Ha<lTH !IIHpaay pacnnna p-+ :ry H uposepKTb onKo H.'3 BeJKBbtX npencKaaaaaA yl!a-

T8pli0H CIIMMATpliH. 
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