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Y .ll\. e, · p;.aB·H. 0. :BHli!MaHli!e ilCTpOHOMOB llpli!BJI8KaiOT y,ll;li!Bli!T8Jli>Hhl8 OC06eH
. HOCTli! GT.PJKTypi>I HeKOTOpi>IX raJiaKTliiR, OT'leTJIHBO llpOJIBJIJIIO:m;:RSCJI Ha 

- .· -- ·· 'i})OT0tpa4J~~ llOcJiep;IIlli[X. Y pJip;a raJiai\llRK, B o6m;eM-TO ,Hlil'l8M 6oJie.e 
He :shl;JI;eJffilOrrr,;a:xcJI cpe~ MHOiReCTBa llOp;06HI.IX o6'BSKTOB, BCTpS'laiOTCH o6-
pa,30JlaHli!JI THIIa <<XBOC.TOB», '!aCTO ,ll;OBOJII>HO llpOTJilR8lllli>I81 TOHrut:e K '!eTKO 
Bhl_f(SJiellHI>Ie BllJIOTI> p;o paCCTOJimrH B HSCKOJII>KO pap;nyCOB OCHO:i!HOR 'laCTli! 
rarraKTIIKR. · Memp;y rarraKTli!KaMn, 6JIHsKo pacnorromeHHhlMli! p;pyr K p;pyry, 
:wrorp;al' :B:a6mop;aiO.TCH nepeMI>I'IKli! - «MOCThl>>, KaK 6:or CBHB:&maiO:m;:Re lilX 

M.e~x& _ co6mlL (pnc. 1). Crrep;yeT OTMS'l1li!TI>, 'ITO cpe,!\H rarraKTli!K c «x:socTa
Mli!>>. BCTpe'IaioTCl'I JII060llhlTHI>I8 napmre CO'lSTaEHH, Korp;a «XBOCTI>I>) (B OTJIH
<Ili!e OT CJiy'laJI C _nepeMI>I'lKaMH - «MOCTaM.K))) HanpaBJielli>I B llpOTli!BOllOJI~lR
ll!il8 . CTOpOHI>I. IlapHI>Ie CO'l8TaHHJI raJiaKTKK- 060HX THIIOB - CTaJIH Ha31>1-
B8Tl>. . . ilaaimo,n;elicTBYIOID;HMH raJiaRTHKaMH (KaK y:sH,D;JiiM p;aJiee~ He 6ea 
oclio:saHKii). K "llHCJIY p;pyrHx auoMammrx xapaKTepliiCT.RR cTpyKTypnr MOJRHO 
OTHSCTJii TaKJRS OTKJIOHSHli!JI OT llJIOCKOCTH ,l\li[CKa raJI8KTJi!KJ1[. Ilop;o6HI>Ie OTKJIO
H8Hli!JI BaMeTHI>I B RameE: faJiaKTHRe H B raJiaKTHKe M-33. 

Ham>MmrM .B GBJIBH .c 3THM, 'ITO 6oJILlllli!l:l:cT:so Ha6mo.n;aeMI>IX: rarraKTli!K 
HMeeT 6omie li!JIH MeHee peryJIJIPHYIO CTPYKTYPY· Ilo oco6eHHOCTH c:soero 
CTpOSHIWI. Olm: MOryT 6niTI> paa6HTI>I Ha }J;Ba OCHOBHI>IX RJiacca - 3JIJIHIITli!'l8-
crut:e .li! cllli!paJII>HI>Ie. IIocrrep;:Hn:iii: Krracc Han6orree MHoro'lli!crreH n BKJIIO'Iae'r 
_p;o 70% rarraK').'HK oT o6m;ero 'IHCJia Ra6JIIOp;aeMI>IX. KaK noKaBI>IBaeT caMo 
HaBBaHli!e RJiacca, ripli!Hap;rremam;aH R HSMY rarraRTJiiRa HMSST Cllli!p8JII>HI>Ie 
pyKa:sa - ciiRparre:sHp;H:hle . crym;eHHJI :sem;ecT:sa (raaa H a:sea;o;)'. Ha pnc: 2 
IJ:O.!{{\l:J~IJ:a. ~B:aJI cmipaJII>HaH raJiaKTliiRa M-51 na .CQ3B88p;HJI roH'lli!X 

·Hco:s:- ·fmrim:tmta <iTa Bi!IWtMa B -nrra:He, TaK cRaaaT:&, <mrraJIIM'H». 
_ IlpH :scex OTJili!'lHJIX paamrx TRno:s cn:o:parrLH:I,rx rarraRTliiR :see OHli! o6Jia-

-===;n;aroT "'ElTKO o'IJ:ep'IeHHLIMH 0:61$I:Mlil BJieMeHTaMH CTpyK:rypi>I. 3To - n;eHTpam
Hiur OC8CHMMeTpli!'lH8JI 06JiaCTI>, B KOTOpo:H; Cocpep;OTO'lSHa OCHOBH8H '!aCT:& ·MaC
·CI>IraJiaKT1'U{H (.n;mi: y.n;o6cT:sa 6yp;eM :Haai>maT:& .ee Jip;poM'), H nepHcf>epBii:.HaH 
06JI8CTL, KOTOpaa, H8CM0Tp1i Ha CBOH 3H8XJJiiT8Jli>Hhl8 (no cpa:sHeHli!IO C n;eHT
paJILHOH) · ·pa3Mep1>I, co.n;epmHT He6o.rri>myiO '!aCT:& o6m;e:i>i: MacCI>I . . Bem;ecTBO 
nepH4Jepli!'lecEoii! o6rracTli! 6Jiaro.n;apH :spall\eli'liiiO co6paHo :s cpaBHBTeJI:&HO 
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Hay ,Hble o 6aop bl H coo6LL\eHH>I 

Pnc. 1, CIICTei>m: I'anai(TH~ vv a4 B PLt6ax 

TOHKOM )J,HCKe C 6oJiee Jililll Menee pa3BHTI>IMR CIIHpaJibHhlM'H CTpyKTypaMJi!, 
8To . oco6eHHO XOpOIIIO IDI}J,HO Ha pRC. 3, rp;e IIOI\a3UH8 O}J,Ha H3,. TIIIIH'IHI>IX 
cniipaJILHhlX raJiaKTHK, Ha6mogaeMaJI c 3eMJIIii c6oRy, c «pe6pa» . 

'ITO KacaeTCJl 3JIJlliiiiTl!J:qecKKX raJiaRTiiiK, 'IO IIX CTpyKTypa 6oJiee O)J,HO• 
pogHa li Oiilii npegcTaBJIJIIDT co6oii no cpopMe 6oJiee RJIIii MeHee cmaTJilli: aJimm
COliA Bpali(8Hli!JI. 

R HacToJIII(eMY npeM.eHB HaROIIHJICJI o6mRpHI>Iii cpoTorpacpRqecRIIH aRcne
pRMeHTaJihHhlii: M8~f8Jl'liiUJI, CO,n;epmali(Rll ThlCJI'llil CHHMKOB raJiaKT!ill\ pa3HI>IX 
KJiacco:s. Tli(aTeJihHLlli anaJIR3 aTRX CHHMROB, npmiop;RniiDiii:cn paaJIH'lHIDm 
JiiCCJI8,Ii;OBUT9JIHMR, II03BOJIHJI BI>I)l;SJIIITI> cpegH MUCChl CIIHpaJILHI>IX Iii 3JIJiHllT!i!~ 
qecmrx raJiaRTHR aHa'lliiTeJI~onoe qHcJio naali!Mop;eii:cTnyrom;li:x. B. A. BopoHIJ;O~ 
BI>IM-BeJibJIMiiiHOBbiM Ji13}J,UH 8TJI8C B3aHMO}J,8HCTBYIDJI(liX ramiKTiiiR 

1
, COCTUB

JISHHI>IH n ocHOBHOM no· cpoTorpacpHHM IlaJIOMapcRoro aTJiaca. B aTHX aTJiacax 
MOJRHO HUHT!l MHOrO IIpHMBpOB (eM. p!iiC. 1), JiiJIJIIOCTp!iipyiOJI(IiiX acpcpeRTHB
HOCTb B3aHMO}J,9HCTBiiiJI J1[ YI\831>IB8IOI.Ilfi'IX Ha BalHHOCTI> p;eTaJibHOI'O HCCJIBI\0~ 

BaHliJI npo6JieMhl. 
Cpaay nocJie o6HapymenliiJI nsaliiMop;e:il:cTBYIOJI(HX raJiaKTiiiR 6~om nLIABHHYT 

pHp; rliiiOT83, IIhlT8Blllli!XCJI 061>JICHli!TI> MeXaHiii3M gecpopMaiJ;Hll :HX CTpyr<Typ. 
Cpe,ll;lii aTRX rlilno.fea, 'laCTL H3 I\OT'opbrx HOCiiiT nec~oMa yMoapnTeJibHhlH xa
paKTep, cep~oeaHoro nHiiiMaHiiiJI, na Ham D3l'JIHA, aacJiyamnaeT rnnoTesa, 
nponaraHgHponaBIIIaJICJI eli(e AlK AmliiHCOM n :B:a'laJie HI>memHero neRa H 
o61>JICHJIIDJI(8JI llOJIBJISHHe aHOMaJILHbiX }J.eTaJie:ii: Y raJiaRTHI\ IIpliiJIJiiBHI:JM1l 
acpcpei\TaMB - }J,9HCTBll8M MOJI(HI>IX. rpaBHT8IJ;HOHHbiX CIHJI B M8lR1'8JI8KTH'l9• 
cKoM npocTpaHCTBe. McTO'lHiiiROM TaRHX cnrr :MoryT. 6I>ITh o61>eKTLI pasJIH'lnoii: 

1 B. A .. Bop o 11 11 on c B e JI L JIM H H o B. ATnac H I(aTamir 356 aaaHMOAeftcrByiODIIU 
ranaKTHII. lfaA-DO MfY, 1959. 
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Hay4Hble o63opbo H coo 61J.1eHHR 

Pnc. 2. CnnpallLlJaH raJiaKTHKa M-51n ee CII)'TBHK NGC 5t95 

IIplipOAJ>I, HaiipHMep COCe)l;HRe raJiaRTJ!IKl! (HSBeCTHO, 'ITO IIJIOTHOCTb pacnpe
. )1;6JieHHII raJiaKTliK B BH)l;liMOH 'laCTH BceJieliHOH OTHOCHTSJibHO BeJIHKa -
B CKOIIJISHIHIIX raJiaKTHK Cpe)l;HHe paCCTOIIHliiJI MSlK)l;y HHMH BCSTO Ha ·IIOpll)l;OK 
I!pSBhliiiaiOT paaMephl _ CaMHX raJiaKTHK). 8TO MOryT 6hlTb TaKlKe HeBH)l;I[Mhle 
TeJfa, HairpHMep «MepTBLJe )>, T. e. 'rro)l;BepriiJ:IitecJI rpaBHTa~OHHOMY IWJIJiarrcy, 
KBaaapLI H )l;aJiei<o 1Ip09BOJIIOf\HOHHpOBaBmne raJiaKTIDUI, B KOTOphlX 3Be3)l;bl 
liC'lepnamr sariachl -JI)l;epno:ii: aHepriDI. Cnoeo6paal!e raKHX <<HSBHJI;HMDIX» o6'b
eKTOB SaHJIIO'i:aeTCII B TOM, 'ITO HX HeB03M0lf{HO Ha6JIIO)l;aTb C IIOMO~IO OII
TH'IeCKHX HJIH pa)l;HoacTponoMlr<IecKHX HHCTp-yMeHTOB. Cym;ecTBonaHHe HX 
MOlKeT 6LITb, ·o)tHaKO, 06Hapylf\eHO OIIOcpe)l;CTBOBaHHhlM . IIyTeM, HaiipHMep, 
IIpH Ha6JIIO)l;eHHH I!OSMym;eHHOTO COCTOIIHHJI raJiaKTHI\, MHMO KOTOphlX Iipo-
IDJili flTH 06'bel\Thl. . 

B 1971-1972 rr. B_ FlHCTHTyTe IIpHKJia)l;HOii: MaTeMaTIDUI AKap:eMHH Hayrr 
CCCP 6LIJia rrpone)l;eHa pa6oTa no HSY1J:eii'HIO nosge:ii:cTBHJI 6orr»= Mace 
nem;ecTBa Ha ·)l;HHaMHKY paSBHTHJI raJiaHTH'leCKl!X crpiKTY!> 2• Oc<i6eHHOCTb 

_ 
2 

H. H. K o a JI o B; P:-A. C roB He B, T. _M. 3 nee B. IIpenpHRT HncTnTyTa npmma,ll
noH MaTeMaTHKn AH CCCP, 1971; H. H. K o an o B, P. A. C ron l! e B, T. M. 3 n e e B. 
«,ll;Oim. AH OCCP», 1972, T. 204, ;r-&· 3, crp. 5'79-582; T . M. En, e. e v, N. N. K o z l o v, 

· R. A . Suny a e v . «Astronomy and Astrophysics», January, 1973, vol. 22, No, 1, p. 41-
60. IloJ(o6HLie pa6oTLI npouot~HnHcL panee B ffiBel{HH (P. Lin db 1 a d. «Stockholm 
Observatory Annals•, 1960, vol. XXI, p. 56- 58), ([>Pr (J. P fl eider e r. ~Zeitschrift 
fiir Astrophysib, August, 1963, voL 58, No. 1, p. 12-22), BCJ\YTCH B nacrOllliiee BpeMa 
B Macca'!yCOTCKOM TCXHOJIOI'K'ICCKOM HRCTHryTe B CiliA (A, T 0 0 m r e, J. T 0 0 m r e. 
«The Astrophysical Journal», December, 1972, vol. 178, p. 623..,-666. 
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.Hay4Hble Ofi30pb1 H CoOQ!.lJ.eHHSI 

Pnc. 3. CnnpanLnaa ranaKTHKa NGC 4565 n BoJiocax Beponmm 

llTHX llCCJie)l;OBaHHfl COCTOJIJia B TOM, 'ITO OCHOB!ILie HX peayJIJ>TaTbl 6LIJIH 
IIOJIY'leHLI IIyTeM MO)l;eJIHpOBaHHJI llpo~eCCOB rpaBHTa~HOHHOTO BSaHMO)l;eHCT
BliiJI Bem;eCTB3 Ha ~H<flpoBOH B:bl'lHCJIHTeJibHOK Maii!lHHe C IIOCJie)l;yiO~M 
OT06pa>KeHHeM 06Hapy»{eHHLIX 3aiWliqMepHOCTSH Ha . llKpaHe )l;HCIIJieJI IJ;BM. 
B pa6ore 6LIJIO npHMeneHo 'lHCrrennoe :anTerpHponaHHe CHCTeMbi )l;li<!J<!Jepen

-~aJIJ>HhiX ypanneHri, onnc»IBaiOm;e:ii: P:BHllienae· rpan:aTHpyiOm;ero nem;ecTBa 
H CJiymam;e:ii: Tai\HM o6pa30M M3TeMaTI!I'IeCKOH MO)l;eJI:biO H3Y1J:aeMOTO JIBJISHHJI. 

MaTeMaTH'lecKoe MO)l;eliliponanne raJiaKTHK )l;eJio, B o6m;eM Cl!Y1J:ae, Beci>
Ma CJIOlf\HOe, IIOCKOJibKy raJi:aKTHI\a - 9TO CHCTeMa, COCTOJim;aJI H3 paanopO)l;
HblX aJieMenToB: raaa, IILIJIH, aBeap:. MaTeMaT)'l'IeCI\aH MogeJII> raJiaKTHKH 
)l;OJilRHa )l;OCTaTo<rHo -xopomo oTpamaTb cym;ecTneniii>Ie p:JIJI H3Y1J:aeMoiii rrpo6~ 
JieM»I o co6ennocr:a peaJII>IILIX raJraKTHK. BMecTe c . TeM aTa MogeJIL p:omKna 
6LITb ll )l;OCTaTO'lHO IIpOCTa - B neii: JJ:OJilRHLI OTCYTCTBOB3TL p:eTaJIH, MaJIO 
cym;eCTBeliHble R MOrym;:ae 3aTeMHHTb OCHOBHLIB a<fl<flei(Tbl rpaBHTa~'llOHHOTO 
B3aliMO)l;eHCTBHII TBJI. 

IlpH TIOCTpOeHIIH· MaTeMaTH'leCIWR MO)l;eJIH raJiaKTHHH 6I>IJIH" IIpliiHJI-TLI BO 
BHHMan!I!Ie Te xapaKTepnhle oco6ennocTH n HX cTpoeHHH (p;JIJI cnupaJII>Hhl.X 
raJiaKTHK), 0 KOTOpblX TOBOpHJIOCl> BLIIDe, B IIepByiO O'lepe)l;b COCpe)l;OTO'IeH
HOCTb ocHonnoiii Macchi nem;ecTna ii n;·enTpal!bno:ii: 'laCTiil ranaKTHKH. CooTBeT
CTBenno yrraaaHHLIM oco6enn'ocTJIM MaTeMaTH'lecKaJI MO)l;eJII> raJiaKTHKiil 6r,ma 
rrpep:cTaBJiena B BH)l;e cTpyKTypi>I, l!Mem:rn;eii: )!;Be paanopognLie ROMrronenTLI,
~eHTpaJibHyiO c<flepH<reCKH Cl'!MMeTpH'lnyiO '!aCTio, B 1\0TOpO:ii: COCpep:OTO'leHa 
BCJI Macca raJiaKTHKR, H nepH<flep:a'!ecnyiO )l;liC:Koo6paanyiO, .cocTOJIID;YIO Ha 
TO'l6K-CIIyTHHI\OB HC'le3aiOm;e MaJIOH MaCCl>I. B HCXO)l;HOM (HSB03MYIIJ;BHHOM) 
.COCTOJIHHH raJiai\THI{H TO'IKH-CIIYTHHKH JJ:BHraJIHCb B O)l;JIY CTOpOHy IIO npyro
BLIH op6HTaM BOKpyr ~eHTpaJI»Ho:ii: 'laCTH. Pacrrpe)l;eJieHHe nem;ecTBa npep:rro-
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Hay4Hble o6Jopbl H coo6w_eHk~ 

JiaraJIOCb JIOKaJibHO O)l;HOpO,ll;Hl>IM, C IIJIOTHOCTbiO, CIIa)l;aiOID;ei.f IIpH y,n;aJieHHH. 
OT H)l;pa: HaJIH'll!e CIIHpaJII>HOH CTpyKTypr,r B H9BOBMym;eHHOM ,ll;pyrHMH MaC
CHBHbiMI!I TeJiaMH raJiai\TI!II\9 Ji!l'HOpi!IpOBaJIOCh .. J'\10]:19Jlb BOBMym;arom;ero T8JII'I 
6r,rJia Becb·Ma rrpocTa n rrpe):lcTaBJIHJia co6oii: 6oJree HJIH Menee KOMIIaKTHyiO 
CTpyKtypy co cif>eplt'lecim CI!IMMeTpHqnr,rM pacrrpe;~:~eJienHeM Mace. . · 

PaccMaTpnnaeMaH rrpo6JieMa B ;~:~annoii: Mo~emr cneJ!aCL, rJiaBHbiM o6pa
aoM K n-Qrpan:H'IeHHhiM aa,n;a'iaM Tpex TeJI, l']:le n -· 'll!CJIO TO'I8I\-CIIYTHHKOl'l . 
I\aK H3B8CTH01 pei)leHHe Tai<Oii: 33):13'Ill He MO~eT 6biTJ, IIOJIY'I9HO . B HBHOM 
BH,n;e. IIonoMY )l;JIH accJie,n;oBaHHH aBoJIIOII,HH CTPYKTYPhl BOBMYID;ennoi ra
JiaKTnrm 6RJIQ liCIIOJII>BOBano 'IHCJieHHoe rmTerpHponaHHe AH!f>!f>epenn;HaJibHhlX 
ypannemm ):IBIDReHJi!H TO'IeK~cuyTHHKOB. llncneHHoe HHTerpRponaHHe rrpo
BO):IHJIOCI> 0/l;HOBpeMeHHO ):lnH 1000 TO'IeH-CIIyTIHII{OB, IIO):IBepraBillliXCH rpaBH
·TaD;HOHHOJilY Bos;~:~eii:CTBHIO .a:;~:~pa raJiai<THim n BOBJilYID;aior:n;ero T.eJia . . TBK J<aK 
c caMoro na'IaJia paccMaTpnnaJiaci, TpexMepnaJI aap;a'Ia, TO ):IJIH orrpe):leJieHHn 
Tpael{T0p1Ui · TO'IeitccuyTHJi!l<OB ·neo6xop;HMO 6biJIO liHTerp:npOBaTh qJiiCJI8HHhlM 
lie.fop;oM CHcTeM"j ;~:~li!f>!f>epenll,llaJII>HbiX ypaBnennii: . 6000-ro nopH)l;Ka (ronopn 
To..:mee, HYlKHO 6w:ro IIOJIY'IJlTb 1000 peirreHnii: CHCTeMLI ypanH'eHnii: 6-ro IIO
pH,ll;Ka, IION{OJlhi<y B ):laHHOM cJiy'Iae Ji!CXOp;HaJI CJi!CTeMa ypaniieHJi!H 6000-ro 
nopH,ll;Ka pacnap;aeTcJI na 1000 ciicTeM ·6-ro nopJip;r<a) . Haip;eHHr,re TaKHM o6-
paaoM ):(nJI oi~J:eJibli·nrx Mollfe!li'oi( upeMeiiii: : uonoli<e~HJI TO'IeK-cuyTHRKon n 
npocTpancTne' B rr3oMeTini'IecKoii: ' rrpo-eru~m!l oropp!!-iltaJIJiici> na :m'pane p;nc.rr-
neJI IJ;BM> ~ ...... --·"-,7 - ·.- '- .... -· ..• , . .. - . . 

liRcJieiiiii>Ie artcnepH~eiJ;Tbl 6btJIR npone;~:~eni>r, 11 nepnyro O'Iepe):lb ):IJIJI 'Ie
nrpex llaH60Jiee XapaKT8pHbiX BapRaHTOB npoJieTa '!.IaCCI'!BHOI'O T9Jia OTHOCJil
T8JlhHO p;HCKa raJIB,KTI'!KH: neplienOUI>YJ!Rpn.O ee nJ!OCJWCTU, nao nJtOCJWCTblO, 
6 n.n,ocJwcru nporu6 nanpa6J!enuR 6paUfenuR eaJtaJ>Tur>u u, nar>Oltelf, 6 n.n,oc
r;ocru e nanpa6J!enuu ee epaUfenuR. Bnml'! paccMoTpennr TaK»:te nel\OTOpnre 
npoMemyToqmre napHaiiTLI. 

lfucJieHHblii: 3KCIIepHM9HT IIOBDOJIJiiJI BbiHBI!ITb OCIIOBHbie alf>ifleKTbl, Bbi3BaH
Hble npHJIJiiBHI>IM nsaRMO):Ieii:cTBHeM raJiartTHJ<. HeoGxo)l;Ji!MO OTMeTHTb, 'ITO 
xapaKTepnr,re oco6eHHOCTH raJiaKTli'l9Cl\HX CTpyHTyp, HCCJI91J:OB3HHl>IX B 'IliiC
JI9HHhlX :mcrrepHM9HTaX, MOI'YT 6btTb BblJIBJieHbi Talt»:\9 IIpH Ka'IeCTB9HH0M 
anaJ.IIII:se BOBJilYII}amm;.n:x cliiJJ:, p;e:ii:cTnymm;Hx n ;~:~annoii: sa.n;a'Ie. B npon;ecce 
'Il'!CJI8IIHOI'O ai\CI19pHM8IITa IIpOBO):IHJiaCb I\1IHOC'b9MKa C 9RpaHa ):11ICIIJI9Jl IJ;BM 
peByJibTaTOB .. MaCCOBbiX paC'I:8TOB. IloJiy'l:eHHblii: l{l[IIOif>HJibM ):laJI B03MOH\
HOCTb p;eTaJinllo rrpocJiep;HTb pasnHTHe CTPYKTYP raJial\THKH ncJie):ICTBHe rpa
BHT!in;Honnhlx noaMym;eHHii:. <l>parMennr KHHoif>HJibMa npnnep;eHbi na 
pH C. 4-7, r,n;e rrpe)l;CT3BJ19HO H9CI\OJibl\O Kap;pOB Kamp;oro RB lf>parMeHTOB, 
COCTOJIIIJJiiX B )l;eHCTBI!ITCJibliOCTiii l!I3 HCCKOJibnliiX TbiCJI'I I\B):IpOD. Ha rrepBOM 
Ita;~:~pe RamiJ:oro if>parMeHTa rronaaano narrpannem1e na'l:aJlhnoro npam;enmr 
raJial\THKI!I, a Ta~tme nanpanJieHHe ABRlReHRH BOBMym;amm;ero TeJia no op6HTe, 
ItOTopaJI Bbip;eJiena rryHKTHpHoii: JIHHHeii. Beayc.JIOBHO, BamHeiiiiiHM sif>if>eK
TOM, o6napymeHHI>IM B rrpon;ecce HCcJiep;oBaHI!IJI, HBJIJieTCH o6paaoBaHHe cillii
paJibHI>IX BeTBeii:, npH'I:eM CIIHpaJieii: cnen;Hif>Ji!'Iecrmx - au:JI:&Ho BbipameHHbiX 
liB p;aJieJtOii: nepHif>epRI!I raJial\Tliiiill Iii OTHOCHTeJibHO CJia6MX B ee n;eHTpaJib
HhiX 06JiaCTJIX. 8TOT iflaRT, BOBMOH\HO, IIOBBOJI'HT OTJIIfql!ITb CIIIiipaJibHbl9 B9TBI!I, 
D03HJflillll!I9 llpl!I rrpHJI'liiBHOM B3aHMO,ll;8HCTBI!Ilii1 OT CIII!IpaJieH, HBJIJilOID;llXCll 
CBOHCTBOM caMo:ii: raJianTHnH HaK cl\onJieHHll rpaBHTHpyro~x TO'I:el\ . IIocJiep;
HHe, HaH6oJiee Jipno BbipalReHbi B n;eHTpaJibHbiX 06JiaCTHX raJiaKTI!IIt. 

CHHpamr o6paaymTCJI Bo ncex paccMo:rpeHHblx BapHaHTax, T. e. OHH p;oJI
»:tHbl o6pa30BbiDaTbCJI llpH JIJ060M 6Jll!I3KOM IIpOJI8Te MaCCI!IBHOTO T8Jia. 0p;Hal\O 
B '1:9TB9pTOM Bap'HaHTe (p;BHH\9Hl!Ie B IIJIOCltOCTH )l;'liiCKa npOTI!IB HanpaBJI8Hl!Ill 
ero Bpam;eHHJI) cHJihHO nnrpa>uen JIHIIrb o,n;HH pynan (eM. pnc. 7 cJieBa) . 
B JTOM BapllaHTe CHB'I:aJia, /1;0 IIOJIBJieHHJI CllHpaJieH, lf>opMnpyeTCJI BhliiYI\
JIOCTb, HanpaBJieHHall n cTopony, rp;e npHJIJiiBHoe p;eii:cTBne npoJieTamm;ero 
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l- ··.f::·.;, 

TeJia 6biJIO M3I\CHM3JlbHbiM. I-ll). IIOCJI81J:YlOII}IiiX · CTa.AHJIX ·ciiiiipaJib . 3BOJIIO~IiiO
HI!IpyeT B o6pa30BaH:Jile Tlllla . (<XBOCTa>>, IIp1I'I9M <lTOT «XBOCT>) . 6y;!\eT IIOBepnyT 
B ·· cTopony· OT rrpoJieTeBmero BOBMym;amm;ero :reiil\. EcTecTBeniio, ec.nl!: ,o6a 
llllaHMO):Ieii:OTBYIOID;llX TeJia 6y1J:YT rrpe):ICTaBJIJITb · co6oii:· raJiaKTlllill, .IIJIOCKOCTI!I 
.ARCI\OB I\OTOpbiX I\OMIIJiaHapHbi, .Iii ')l;BHl'aTbCH, I\aR 3TO IIpHHJ:iTO B 'Ier;sepTOM 
. Bfl:~Han:re, TO Y. 3THX ramiiiTHI<. -B:~ :onpe,n;eJieHHOM a!arre aB<imon;HH nocJie J;IPO
Jie:ra II0HBKTCJI . <<XBOCTbi>), .. :nanpaBJI8HHbie B IlpOTI'!BOllOJIOH\Hbie CTOPOil:bi. 
lto']l;o6no~o .pop;a qapHble c6'1:eTarum . raJiaRT~n, -1<aR yme 6)>IJ!o OTMe'l:eno _pa-
Jr.ee; p;e:ii:~TBHTeiii>II6 na6:iiro;~:~·am.TcJI ,na HeRo'fophl:x if>oTor.paif>HJIX. · . . · 

. . . 0TMe1'l!IM 'J:~aJiee, 'ITO BO BTOpOM .Bap!iUiHTe .np(meTa -Ha);:>HA'Y C ABYMJI iJ:eTnO 
oif>opMJienHiiThi:H cim:paJibHbiMH pynaaaMH .)~liip;ei!: TaKme TPeTHii:, cJia6o Bb):pa-
'nenirhlil ciii!IpaJlhHi.rii pynaB ( c¥. pnc. · 5 cJielia). . . · · ·.' 

·yl\a•meM;, Hal\OHen;, : tlTO IqlliiJII!IBHOe BBBI!IMO):Ie:ii:CTBI!Ie ):IOJili\HO IIpl'!BOAI!ITb 
R ifli:JpMI!IpOBaHI!IIO CIIIiipaJILHbiX pyRaBOB, 'Hmi no}:(opmrx lii>:l BOJIH IIJIOTHOCTH, 
H na nepB:!f>epHH. smiHTITH'I:ecl\ll:ir' .raJiaRTHK, tJ.nTepeo:B.o, -q:io .cJia6o Bhlpamen~ 
Hble c,IlliipaJlhH~II~ PYK!lBa o6B:apym(ni:bl: na:.nep.HrpepnH JJIJIHTITlftlecRoi ra-Jiait
"TJiiKH ~,(}C .205 -'-.crrY.rHRKa .. ~ta:Be:c1;rioii: 'rii*aR!HnH M-3.1 '- T yMaHHoCTb An.r~-
poMeAA!W · . - ' . , .,~ · . . · . . ': ·· , 

Ilep~ii~e:M· ::rtJ):Iepb .!<. ~ !>IIJ.!c'il'nino '.OT,n;eiiL:Ei:fux ·aiiH:ao,n;oB · 1\'l'!no<l)iiJibMa; .cooT-
:Be:rcTBYIOin;Hi paamrn':Bapiiailiaiit ri:po!IeTii: " · .· · ·• • · .. < .. ,. · . . ,_ ·:, 

Uepi'ibrli.. aHHao;~:~; (i;~ .. ~.pl!i:c~ 4 cJiima) cooTBe'):cniyeT rre'pnoMy BapHaHTy, 
_paccMa'TpliBaeMOMY'' B rrpoei{n;HH ia; jp:ro~Ko~:TI; HeBoaM)rn:ieHHOH raJial\:rJ;II<H. 
Bo:my.m;arom;ee Teiio .. c : M:atcoii; ,;pannoih.fil.:g~~· ·raJiaKTHKH, rrpoJieTaeT iieprren
.AHKYJI.flPHO >ee n.lloc:Kgc.r~. ,C ,•J;:mi«JjJ.6~JiiKqecii>Ji'}(B. ·-gaHHOM ceyqae YP,;BOillliiOii: 
napa60iiiDn'Jenoii)" citop'ocTr;lO {~~~ pa_CCTOH~:·: 40.Jtnc OT ·n;eHTpa raJial\Tlllill. 
Macca. ianaJ<xliiiill cocTaBiiJieT 'i;rpJi:,:a.foM: f_Ou M'a'cc C.i:JJinn;a. Ee :pajr;Hyc rrpHHJIT 
pann:~v-( 3fil' 'e ~~:nc . . (3aMeTHM, _l]:To ' :He~TP~Jlhn::om . oop;apop; ~ B .raJiaKTRK€ M-31 
na6JitbJiaeTc.ii go 30 ~>nc;· npHJieli;ennee: a:Ha!!enliie Ml!-CCbr ·panno cpep;HeMy: :ana
"leHHIO ~ace na6;p:o;~:~a~JMMx ra:irflnTiii<, .:Hcrmia~a'~)tapJlJil{onr,re cncTeMR.') . 8nr 
:ana'IeHH.ff ,paaMe'pciB. .B: .. r..i:ll-S9.:,p;p)m_e;JJ;e.Hbl , ,n;ria J5oJibmeii: . narJiH~ocTH. Ec.:recT· 
Benno; .Bee· xapiutTeplllCTii'I,~c'iQ;re _ iiapaMei:phl ::~aMlJH MO).'YT: 6biTb JierRo :rrepe
·Cl{l!ITaHbi __ Iiil:._}l;py,1;1Ie, 8Ha'I9HHJI, npl!I C0X:j:i.!i!ieooil: . ··npliiHJITbiX COOTHOilleHHH 
Memp;i HHMM. B ;~:~annoM eJ~0Iae· riepiow·d6pam;einiJI· 'liaCTHD;M no op6Hi'e pa
)J;liiYCa ~36 · wn(; · cocTaBJifieT 2 MJIIJA .JieT . .. Ha·. aToM -Iii'· Bcex: p;pyrnx pncy:iiKax 
BpeM!i' . T x;qi:H'Ei6)'(IiiTCll- B~ ·.~Jlll'la'p~ax cJieT, -npH-<l:e:M MOMeHT, T = 0 COOTBBTCT
ByeT BCIO.n;y_.. MOMen:r:y , na:R6om~mero .c6JIIDRemra BOBMym;ami:n;ero TeJia c ra-
.JiaKTR'IeCl{l!IM .JI,l!JiOM. -

BoaMym;amm;ee B'oa,n;eB:cTBHe IIpoJieTaH)m;ero Te-Jia njmno,u;il.T npemp;e Bcero 
R o6p'aaoBaHHIO IJ:BYX 'l:eTiw Bblpamenn:opc crrupaJibmrx pyRaBoB y raJiaKml{l'!. 
I\poMe · TO~.O, . ·p;JIJI pa,n;a 'i[aCTH~ ORO OKaablllaeTc'll: HaCTOJibKO CHJII>HbiM, 'ITO 
Op;Ha cqa(':fL ·n -Bbi6paybiD38TC'JI .1!3 ,c_lf>ephl .IIpliiTHlR8HHJI raJial\Tliiill, p;pyran 
·xte, .:SCJI9,!J:CTBHe CliiJibHOro 'TOpMomeHHJI, I\9Ci>Ma .6hiCTp0 M8HH9T ·nanpaBJieHHe 
. IJ:B:H~en:Hil Iii ·a6pyiiiiiinaeTcn na .n;eH'l;paJibHhle n6JI,acTlii ra.iJ:aRTHRH 'II ;~:~ame na 
ee JI).qlo. · TpaeKTOpliill . IJ:BHlReinm aTHX 'l::iC'lll'lJ; lira Rp_yroB rrpeB.pam;aro:rcJI B 
·CliiJihH{) ·BJ,ITHHyTble Sml~IICEr. . . . . . . . . 

Bropoii: aWi:aoj:( (en . . pl!:c, 4 ... C:rrpana) Ta:rtme coo'fBeTc.T:ByeT nepBoM:.y Ba
pa~:cy. p:poJie-ii; .o)J;Iiaiw' ~ami.It~B)<a pacc:MaTpHnaeTCH npn aToM c6oRy ·_ rro11: 
yrJioM ·15°'·n nJiiJckocTH · n:e:B;oa1\[y~.e:imo~.o ·. p;HcR,a . . 3p;eq;, nan H B. rrepBoM ·aiiJi!

. ao;~:~e, . 'I9TI\O p·ai;IJII!I'IaiOTCJI ,!lila cfu!pa.ii:bHbiX pyitaBa; HO 0/l;HOBpeMeiDIO o6na

.'PYml'IBaiOTCJI HOBbie BamHI>Ie ·p;eTaJEii BO::!Myii}eHHOH' CTpyRTypbi" -raJial\T.Ji!Kll, 
Koi'opbie ne 6i.IJIH Blil:AHbl B npe;~:~r,r.n;ym;eM aiiJi!ao,n;e. Pe'l:b Hp;eT o6 HCKameHHH 
·rrepnona'IaJII>Hoii: nenoaMym;enno:ii: IIJIOCI\ocnr ):lliiCna raJiai<Tn:rui:, ROTopoe .z~e
.JiaeT B03Mym;BHHYIO CTpyr<Typy raJial\THK!l cym;eCTB9HHO IIpO.CTpaHCTB9HHOH. 
.8TO Xopomo Bl!I!l;HO Ha p1IIJ:8 I\ap;pOB 8Ill'l30p;a, r):le Op;HH H3 CIIHpaJibHbiX pyKa
iBOB HBHO OTI\JIOHJieTCJI OT IIJIOCI\OCTI!I ):QI!ICKa. 
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Pnc. 4. 3noJUOI.\IUI cnnparr&noii rarraKTHJCH' npn nporreTe B03MYII.\BIOII.\ero Terra nep
neuAnRyrrJipno nrrOCIWCTll HB'IBrrbnOrO Bp311.\eRHJI 

CJieBa - npOeJU~HH Ha nJIOCHO CTb HCD03MY1UCHHO:tt raJial\THHR, cnpaoa- BH.D. no;o: yrJIOM. 
i5° lt DJIOCHOC'rH HCB03MYll(CllHO?i r3JI3KTBHH 
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Pnc. 5. 3norriOI.\HJt cnnparrr.noii rarraRTnKn npn nporre-re B03M~IOIJ\ero Terra HnA 
nrrOCKOCTblO /IHCKa . 
CJieBa- npoeH~Hff Ha ITJIOCJ<OCTh IICB03MYll.\CIIHOJi ranaHTUUH, cnpa:&a- BBJl UOA .YI'JlOM 
15" Jf: JIJIOCKOCTH HeB03MYIItCHHOii I'lU131<TlitUI 
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Hay4Hble o63opbl " coo6w,eHHH 

Puc. 6. :3nomm-IHII cmtpan&aoii raJiaKTIIIm npn nponere noaMyii-\BIOII-\cro rena 60!ib· 
mou · MaCCbl B IIJIOCI<OCTD /IRCKa B nanpallJICHllll IUl'I8JibHO~O BPBII-\CIDUI. Ilplf 1'. ,= 
= .0,75 11 T. = 1,74 Macmra6 uao6pali(CHIIll nilnoe Mlinbtrte · nejJBolia'lali'bHoro · 
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Puc. · 7. Cnena - 3B()JIIOJ:IIlll cnnpan&noii r.anaKTnKn npn. nponere .B03!lYII-\8IOII-\cr() 
'tCJia · H IIJIOCUOCTH )lliCK8 DpOTIIB H8DpaBJICIIIUI Ha '18JibHOrO Bp8JI-ICHllll1 Cnpana --,-
3BOJIIOJ:IIIll CII11p8JibH.OH r8JI8J<TIIKII npu npOJICTC B03MYJI-IaiOII-\CrO TCJia II0/1 yrJIOM 
30° I( IIJIOCKOCTU )IIICI(3. Jiepiti-\CHTp op611Tbl OTKJIOJICH liB 30° OT ee ysJia. Jly•1 3pC· 
Hllll H86JIIOI\BTCJill C_OCTIIIJJiliCT 10" J( IIJIOOKOCTII r8113KTlllm 
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Tp.erlrii: H: 'rernep:r:r:.ii smmop;~ _cooi'neTCTBYIO.T BTop·oMY." napRaHTY IIpoJiern. 
IIpll'l:eM CHalJaJia .PaCCMaTpli!Ba6TCil . 3BOJIIO~Hll rilJiaKTH}(Jii B·. I!p06I~HH Hlll 
mrocRo·c.TI> ee nenoaMy~ennoro )J;JiiCRa, a . S!l.TeM riop;·. yJ:Jtt>M 15°. }(<a<roi a<e 
IIJiocRocrR .. (eM. pE:r.. 5). PaaM:.ephl raJiar<rnRH, ee Macca JI Macca)IQBMy~a:ro>
~ero TeJia TaRI!Ie me, KaK :a ·n· IIepnoM napRaHTe, op;naRo ci<opo(;'TI, . noaey
~al(i~ero T6Jlll . lii· MHHJ-i:MaJII>H'oe paCCTOliHlii6; Ha IWTOpOM OHQ IIpOXOgi!T OT 
rariaRTRKH, RMeiOT p;pyrne ai:ni.'l:eJ;rl!il: cKopocTb noaM~aroli(ero Tima IIpR<V!ep
no B ~OJITOpa .paaa 6o.JII>me napa6oJIH'i6C.KOH, a .. MliiHJiiMaJII>HOe paCCTOHHI!Ie OT 
~6HTpa raJiilKTIIK'Ji! COCTaBJiil6T 20 nne, 

RaK H B ·nepiloM napnaHTe, ap;eCJ; ·06paay.IOTCII c.impaJI:OHhle pyi<a:J;J~r IIpR
'leM, 'ITO OTMe'iaJIOC:b panee, B BTOM .CJIY'lae HX. ·6yp;eT. OJ.lR.e Tpli! ·. ( CM. pliC, 5 
cJiena). Op;nBJw naR6o~ee IIHTepecnoif oco6ennocir;ro- · p;aini:oro nap11anTa; IIB
JmeTcH rJIY6oi<aa np0cTpaB:c1·nennaa sno.r.iro~HJI_. cipyi<Typhl raJiim!n:KH- ana
'll!TeJII>Ho 6oJiee .·cim:bJI·aa, 'I eM, :B rrepnoM napHaHTe. 3ia BBOJIIOI(I'ia xopomo 
rrpocm~lKliliileTcJI · B i<ap;pax· 'leTnepToro · sru!aop;a . rnl:no<PHJILMa (eM. :.p l!c. 5 
CIIpa:Ba). ·UnTep·ecHO. OTM6TIITI>, . 'ITO 'lepea ll6JlliO)J; npeMeHII, ripeBhl:ID!!IOI~HH 
rrepnoj:( o6opoTa n:B:emmix 'lacTeii raJiaKTHRH, n p;nyx uppiR'BoiroJiomnhlx: ceK
Topax. ;IJ;B;!)Ka IIOIIBJIIIIOTCH HepaBHI>Ie IIO aMIIJIHTyp;e·. OTKJIQH6HHJI . COQ.TD6TCT
D6HHO B.Bepx: R .iiHJiiB ·oT IIJIOCEOC.TH. )J;liCKa . .. 3TH OTI\JIOHeHHJI no .. cnoe:ir <lJopMe 
n Ra!wif:'io · !iiepe IIox.omR B:a :o:rkJio'HeJ;iiiii!; lia6niop;ae:r.r:E>~e il . nairrei · faJiiu<nme 

.II n _ ra,_JiaKTRKe M-3p~ ~CiJ#;:B:.Q.._Boa_MYS~ii~~re op6:nT~r~~acnn~ ~ory'\' IIepece
r<a:Tl> nJiocKOCTb ·nenoaMyril;enD:oro · p;HCKa r<ar< n er o II;SH.Tpamno:H · MaJionoaMy
~emm:il 'laci-.i!:, .iar< R. na ·D:ep:nq,epRlii .. 3nea):lhl. l! raa, troiiap;iui n ·a 'I'aRl!e O]'J6R
Thl, .6yjcyT · necm ce6.a rro·paaHoMY. 3ilea):lhl rrocmi · y,n;a.ireHRJI a·aa:Myrri;arorr(ero 
TeJia 6y,J:~yT IIpO):IOJIJRaTh p;BHraTI>CJI BOI{pyr Ji:,J:~pa ITO M6AJI{l!IHO oceyJIRpYIO~HM 
I<eiiiiJieponcKIIM op6:aTaM . .D>m rasa ):(liCK animeTcil «'IepHoft rronepxliocnro>>. 
IiJ:s-Ba neyrrpyroCTII . BBaliMO]l;ilRCTBF.!Jl C .r a.SOBOR cpe~OH 13 )J;RCI\6 'raBr. ).l.axO):IJl
II(l!ii:c.ff Ha BOaM~eHHOH op6FITe, He · ~i:OJK6T npOXO):IHTl> RS ~epxnei\: · IIOJiy
IIJIOCKOCTH . n HFI>Rnroro, FI nao6opoT. Ero · .J:IBHJKeHHe 6y,J:~eT i<rMHTI'!P.onaTb rra
AeHHe · ile~ecTna na· IIJIOCIWCTI> ,!lli!CHa. TaKoe .JIBJJ:eiiF.Ie .na6mop;aercJI, naiipH-
Mep, n Iiameii faJiai<TJiiRe.· · 

lli!ThlR aiJ:R30,!1 ( CM. pnc. 6) COOTB6TC':rBY6T Tp6Tb6MY napRaHTy npo
JHn-a. Bo"MY .l.[(aiO.I.[(!Hl ·1'6JIO p;Bli>KeTca ap;ecb n IIJIOyl{OCTH t(HCRa .raJiaKTRHH, 
n narrpa~Jiennn: ero npa~eHRJI . 3/l:eCb xapai<Tep:ncTn'!eCI<n:e IIapaMeT
pbr aap;a:<.~R C~6CTB6HHO O'J:ll•ll'l:aiOTCII OT napaMeTpOD IIp6p;b!Jzy:m;:HX napRaHTOB. 
Bo~My~aro~ee TeJio n ):IannoM cey.<rae FIMeeT Macey n 'leTI>Ipe paaa 6ommy10, 
'!eM y ·ra.rraKTllliii, MIIMo ROTopoii ·ona IIpOJieTaeT. IIpli aToM noaMY~amm;ee 
TSJIO IIpOJieTaeT . C Itapa60JIH'leCROH CI{OpOC'f'b!O Ha MRHHMaJibHOM paCCTOHHllll 
OT r.aJiai<THKII, np;noe rrpenhlirram~eM ee pa,!lri:yc. HaH6oJiee RHTepecH()H oco-
6ennoCT·biO paCCMaTpJ!inaeMoro ·napHaHTa. IIB.JIH6TCJI saXBaT nerri;eCTD~ ·.raJiai<
TRIW Ii'OaM~aiOII\}IM T6JIOM. 3axBaTI>IBaeTCil I!pH 3TOM IIJITall 'laCT:b B6i:J:I6CTBa 
raJiai<Tinni. . CT<iJih · ana'inreJibHbiK aax·naT, necMoTpa n·a , OT~ocnTemnym ):laJib
HOCTb r;rpoJieTa, o6'bJICHH6TCJl .J:IDYMJI <lJa!{TOpaMH - cpaBHHT6JlbHOH M6):1JI6H
HOCTbiO 'IIpOJieTa (rrapa6oiJ:ll'l:eCKaa CKOpOCTb)· H 60JiblliOR Macco:il B03My~aro
~ero TeJia. CJI.ei\yeT, o;:isarm, OTMeTE:Tb, ~To rrepiihl:il <PII:HTOP lirpaeT s):lecr; 
rJiannym poJII>. IlpH rrapa6oJLJii1IecKoi· (IIJIH 6JIH3I\OR 'K neii:) cKopoCTII ·acer):la 
MOlK.!lO IIO,!I06paTb Tai<oe MRHHM.aJibHOe. paCCTOHHHe IIpOJI6'fa; IIpli IWTOpOM 
6yA"eT. liMeTE ·MecTo 6oJiee HJIR Menee. ana'lli·T6JibHbrli: aaxnaT .. ne~ecTna,. ):laJKe 
rrpR .ne6oJibiiiO:il , Macce noa~aro~ero . TeJia. MepTni:.til Rna3ap; HJIR Harmii
mr6o ,!lpyroiJ ~aCCF.!BI.Ibrll KOIIl!IaRTJ;.IbiH .o6'beKT, il:j;JoJieTeBrriliR .. MHMO . raJiaKTHl(li 
.n saxnaTHBillilii 'laCTb ee ne~ecTnil.; MomeT TaKliM eyTeM o6paaonan nonoe 
Cl(OIIJI6HJiie 3D63,!1 H rasa - HOBYJO raJiai,TJ<IKy. 

)J;pyraa HIITepecHaH 0()06eHHOCTb BapHaiiTa - HaJilii'lH6 B HeM H6I{QT0pbiX 
npoMeJKyTO'lHbiX COCTOf!R'HH B ::JBOJIIO~HII raJiaKTliKlil, .. R 3aXBalJ6HHOrO B03My
II(aiO~HM TeJIOM DeJI(SCTBa·, llpH I\OTOpblX aaxBa'l6HH06· B6~6CTBO, yJKe ,!IOCTa-
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TO'IHO 'l6TKO o<lJopM1IDill66CJl B OT,!I6JibHOe CKOIIJI8HH6 8B68,!1 Jii rasa, CBHSaHO> 
c raJiaKTRI<o:il IIepeMI>I'!Ko:il- <<MOCTOM>> (eM. Kap;phl pRe. 6 AJIJI T=O R 
T ·= 0,26) . He RCKJIIO'leHo, 'ITO n ):IannoM CJIY1J:ae Mhl :nMeeM ):leJio c OAHHM aa. 
BOSMOJKHblX MeXaHRSMOB o6paaonaHRil peaJ!bHbiX .. II6p6Mhl'i6I\- «MOCTOB ». 
Ha6mop;aro~RXCH na neimTophlX <PoTorpa<lJRJIX. 

JIIecTo:il aiinaop; (eM. pRe. 7 cJiena) cooTBeTcTnyeT 'leTnepToMy napli:aHTY 
IIpOJI6Ta. BoaMy~aiO~ee T6JIO ,!IBlHI<6TCH 3)J;6Cb B llJIOCKOCTJii, COBIIa):(aiOm;eii:J 
c IIJIOCROCTbiO A'l!CRa raJiaRTRrm, n naiipanJieHRR IIpOTRB ero npa:m;enl!H. KaK 
yme 6hlJIO OTM6'l6HO panee, 'l6TRO BhlpaJKeH II ,!IOCTaTO'lHO YCTOmHB B ):laH
HOM CJIY1J:ae O,!IHH CIIl!paJibHbJil: pyl<a:B (BTOpOR IIM66T H63Ha1JRT6Jil>Hbl6 pa8-
M6phl H 6McTpo pacrra):la·eTcJI) . n rrpo~ecce · cn·oe:H · anomo~RR a ToT pyr,an n:· 
KOHII;e KOH~OB IIpHHRMaeT <lJopMy, D8CbMa HaiiOMHHaiO~IO Te BblCTYIIbl -
<<XBOCThl», KOTOpi>Ie Ha6JIIO,!IaiOTCJI Ha H6KOT0pb!X <!Jororpa<!JRIIX raJiaKTHI{. 

HaROH6II;, C6)J;bMOR, 3aRJIIO'lHT6J!bHJilli: · <liiii30,!1 KHHOlPRJibMa, COOTB6TCTDyeT· 
O,!IHOMy R3 IIpOM6JKYTO'lHhlX BapHaHTOB IIpOJI6Ta (eM. pHC. 7 CIIpana). IJJIOC
KOCT:b op51ITbl BOBMy~aiO~ero .'I'6Jia Ha:I{JIOI!6Ha R llJIOCKOCTH p;HCI\a raJiai\TRKJi!' 
Ha 30°. IJepHI(SH'J:p op6HThl OTI\JIOH6H Ha 30° OT ee yaJia H HaXO):Il'ITCII Hat 
paccTOIIHHR p;nyx pa):leycon oT I(eHTpa raJiai<THKR. BoaMyii(am~ee TeJio .J:IBH
meTca IIO rrapa6oJill'l:eCJ<o:il TpaeKTOpRn II _- liMeeT Macey, pannyro Macce ra-· 
JiaRTHKH. 

3TOT napRaHT IIO xapai<Tepy ClBOJIIO~HH raJiai\THRH BO MHOrOM HaiiOMl!Haer 
TpeTH:il napHaHT. 3):1eci> ':l'a:K.lRe na6mo):laeTCII o6pasoaanne Clll!paJ!bHblX py-· 
I<aBOB H BaXBaT Be~eCTDa. 0):1HaiW SBOJI!O~Hil CTpy:KTypbl raJiaRTllliH B p;aHHOM 
CJIY'lae HOCHT c~eCTBeHHO IIpOCTpaHCTD6HHbiH xapaKTep. HIDI60Jiee llpi<o ;)T()o. 

IIpOIIBHJIOCb· B XapaKT8pHCTRI<aX BHOB:b o6paaonanmerOCil CHOIIJI6HJiiJl 8B68)J; H 
rasa. 3axna'len!Ihle noaMY~aiO:m;:HM TeJioM 'laCTII~r>r p;nliJRyTca noupyr Hero. 
npHMepno B Op;HOR IIJIOCitOCT.II, H.OTOpaa rrepii6H)J;HRYJIHpHa IIJIOCI\OCTR )J;RCHa 
HeB03My~eHHOR raJiaRTRKII (IIOCJI6):1H6e o6CTOiiT6JlbCTBO.- HaR6oJiee HHTepec
HaJI oco6enHOCTb ,!laHHoro nap:nanTa) . BMecTe c TeM, RaR 'Ji! n rrpe):lbl~eM· 
napRaHTe, JI!M6IOT MSCTO JII060IIhlTHL16 KOlllPRrypa~HH npoMell<yTO'lHbiX CO
CTOHHHR raJiaKTHRJ1[ . H a·axBa'leHHOrO lJ6~6CTBa, IIplii I<OTOphlX rii.JiaKTHKR CBH
saHI>I M6JK,!Iy co6o:il IIepeMhl'lKOH- <<MOCTOM>>. 

• 
IIoABO.J:Ili RTOr iipo,!leJianiroii: pa6oTe, MOJKIIO cr,aaaTI>, 'ITO MaTeMaTR'leciwe< 

!<IOJ.(eJmpoaaH.Re IIpO~eccon rpanl!Ta~HOHH.oro . naaRMO):Ie:ilcTBllil raJiaKTJI!I{ noano
JIHJIO o6n.apyn<HTI> a<lJ<J>eJ\TbJ, KOTOphle )J;6HCTBJiiT6JihHO HaiiOMHHSIOT H61\0TO
phle CTPYI<Typr.i H.a <PoTorpa<lJHnx peaJibHblX raJiaKTRK. IloKa e~e pano yTc 
nepm,!laTb, 'ITO l!MeHHO 8TH MeXaHH3Mbl CJiy.lRaT Ilpl!'IHHOR IIOliBIT6HRII' 
<<XDOCTOB>) H <<MOCTOD>) M61HIJ:Y raJiaKTF!l{a:MH. 0):1HaKO yJKe C6R'iaC HCHO, 'ITO' 
rpaBRTaii;HOIIHOe BSaRMO,!IeiicTBHe MOJKeT 6biTb MOID;Hl>IM <lJai<TOpOM, BJIHHIO
:m;:HM Ha AHHaMnr<y pa~nHTRil raJiaHTH'leCKIIX CTPYI'Typ. Momno na):leHTbCH. 
'ITO ,!laJibH6HID.ife F!CCHl:l)J;OBaHRH DOSBOJIHT ycTaHOBHT:b HCTHHHI>Ie MaCIDTa6bll 
aToro BJIHiiHHil 1'1 ero IIO)J;JIHHIIyiO pOJib n anomo~HH raJiai<TIIH. 


