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1 Bseaenmne

1.1 Wcropusa Bompoca

Bajavya 0 TBUKEHWN TAKEJOTO TBEPJOTO Tela Ha TVIAJIKOH TOPU30HTATBHOM
IJIOCKOCTH - 9TO OJIHA U3 KJIACCUICCKUX 3a/a4 Mexanuku. OHa B OIpe ie/ieH-
HOM CMBICJIe NpejcTaBiIsgeT coboit 0000IeHre 3aa91 O JIBUKEHUN TSIZKEI0T0
TBEPJIOTO TeJia C HemoABUKHOIT TouKoil. EcrecTBeHHBIM 00pa3oM BO3HUKAET
BOIIPOC 00 WCCIeTOBAaHMHM BO3MOYKHBIX MHTETPHPYEMBIX ciaydaeB. l3BecTHO,
YTO B 9TON 3ajiavde CYNIeCTBYIOT aHAJOTH caydaeB Ditiaepa u Jlarpanxa.

Ha cerommamniauit geHb W3BECTHO MHOTO CJaydaeB mHTerpupyemoctn: Kosa-
JieBckast-ZIxpsi, cayqait KoBaJjieBckoit B JiBoitHOM 1oJ1e cuJj1 u jpyrue. Pa3pa-
Ooran OoraThblili ammapar MUCCAeOBAHUS I'€OMETPUU M TOMOJOTHH TAaKUX CH-
cTeM, CO3JIaHa TEOpHUs TOIOJOTHYECKON KIacCU(PUKAIMHA CITyJIaeB UHTErpU-
DYEMOCTH C JIByMsI CTEMEHSIMU CBOOOJIBI.

Ha ocHoBe 3T0ii Teopun yaaaoch OOHAPYKUTH Mapbl CUCTEM, CIUTABIIHECS
JIO 3TOI0 PA3JIMIHBIMU, OJ[HAKO, OKA3ABIIMMHCS TONOJOIHYeCKH (JTHyBHILIE-
BO) sKBuBajeHTHbIMH. Cpenn paboT, HCHOIB3YIONIIX TEOPUIO KaacchupuKa-
MM HHTETPUPYEMBIX CHCTeM, HaxoauTest pabora Msouknua [2].

1.2 IlocramoBka 3agadun

B nannoit pabore Mbl paccCMOTPUM SJLIUIICOUT BPAIEHUS, JTBUKYIIUHAC 110
IJIaKOW TOPU30HTAJIBHOW TLJIOCKOCTH, MO AefiCTBUeM CHJIbl TsizkecTu. Pac-
IpeleIeHne MacC TAKOBO, YTO TEJ0 00JaJaeT 0ChI0 JMHAMHYECCKON CHMMeT-
PHH, KOTOPad COBHAJACT ¢ OCHIO TEOMETPHYECKONR CHMMETPHH, IPAIEM HEHTP
MAace JIEKUT Ha 9TOH ocu (aHajor BosdKa Jlarpanka) Ha PacCTOSHUM S OT
MEeHTPA TeIA.

1.3 CopgepkaHne padboThbl

B TekcTe mpeacTaBiaeH pazdop U BOCCTAHOBJICHHE HEKOTOPBIX TOKA3ATEIHCTB
muccepranuonnoit paborst MO MUBoukuna [2], a rakxe ux obobuienue Ha
cIy4ail Tpou3BOJILHOTO MapameTpa s.

[To 6udypKanMOHHBIM JHArPAMMAM, HOJTYYeHHBIM B pabote [2|, mocTpoeHbI
MOJIEKYJIbI, TO €CTh WHBAPUAHT Ipy0OO#l JNYyBU/LJIEBON SKBUBAJIEHTHOCTH CM.
Boscunos, Pomenko [1].

B pasbupaemoii pabore BOnpoc 0d onpeje/ieHun JInyBULIeIa THIIA ITOrO Ce-
meficTBa cucreM (s=0 u A1 IPOU3BOIBHOIO §) perrer He OblT. B nacrosmmenm
WCC/IeIOBaHIN MBI Bhrancsiem naBapuanT @omenko-Ilnmanra (Medenast Mo-
Jaekyaa) mias s=0.



2 TomoJjsiormueckunii aHaJn3

2.1 Bsenenmue

B 3Toit yacTu MBI PACCMOTPHUM 33,849y O JBUKEHUHU TAXKEI0TO TBEPIOTO TeJja
BpAIleHUS, JBUKYIIETOCH 10 IVIQJIKONR TOPU30HTAILHON IIJIOCKOCTH, O /e
CTBHEM CHJIBI TsizkecTH. VIMeroTcst pa3mndHbie aHAJIOTHH MKy 9TOH 3a1at1eit
" 3aja4eil 0 JBUKEHUN TBEPJOr0 Teja C HeloJABHKHOW To4ukoi. B dacTHO-
cTH, B 00eux 3ajla4ax IpHU JIIOObIX 3HAYECHULAX IIapaMeTpPOB CHCTEMBbI ypaB-
HeHUs JBUKEHUS 00/1a1aI0T TpeMs He 3aBUCHMBIMH HHTEI'PAJIAMHE, U, TAKUM
00pa3oM, JIJIsT HHTEIrPUPYEMOCTH YpaBHEHU JIBUKEeHUsT TPeOYeTCs elne OInH
HE3aBUCHUMBbIH HHTErpaJl, HAJIUIne KOTOPOro OIIPEIe/IsIeTCsI YCAOBUIMHE HA, T1a-
paMeTphbl CUCTEMBL.

OnHako, B OTJIHYHE OT 3aJIa4d O TeJie ¢ HeIOJBUKHOIl TOYKOI, I/ie TeoMeT-
pudeckasi ¢popMa Teja HecyIIecTBeHHA, B 3a/1a4e O JBUKEHUU TeJIa 0 IJI0C-
KOCTH HEOOXOJIMMO YUUTBHIBATDL BUJ HMOBEPXHOCTH Tesaa. OObBIYHO Ha (HOpMY
MOBEPXHOCTU HAKJIAJBIBAETCS YCJIOBHUE BBIMYKJIOCTH U YCJIOBHE, UYTO KACAHUE
MOBEPXHOCTH C ILJIOCKOCTHIO TTPOUCXOIAT B OJHON TOUKE.

Ha mawubiit MOMeHT, B 3371a9aX O JBUZKEHUU TeJI MO TUIAJIKON MJIOCKOCTH CY-
IIECTBOBAHHE JIONOJHUTEIHLHOTO HHTErpasia JI0Ka3aHo JJId JBYX CJIydaeB:

1) KOryia TesIo SIBJSIeTCST HEOJHOPOIHBIM IIAPOM, IEHTP MACC KOTOPOrO COB-
[AJAeT C TeOMETPUIECKUM IIEHTPOM, & MOMEHTHI HHEPIUH [TPOU3BOJIHHbI,

2) Aisl TUHAMMYECKH CHMMETPHYHOTO TeJia Bparenus [6].

B neprom cirydae 3aa4da aHaJOTHYIHA 3a7a49€ O BOTYKe Jiijepa. B manHoi
paboTe paccMaTpUBAeTCsS BTOPOI ciydail: B KadecTBe IOBEPXHOCTH Oeper-
¢ JUHAMHYECKH CHUMMETPHYHBIN /LIUICOM]] BPAIllleHUs, IPU 3TOM ypaBHe-
HUS JBUZKEHUST, (DAKTUIECKH, CXO/HbI C YPABHEHUSIMHU JIBUKEHUSI JJIsI BOJTIKA
Jlarpanxa.

Crenyst opurunHaabHON pabore VBouknHA, MBI BCe Ke CeaeM Psiji 3aMeH B
CUCTeMe YpaBHEHU{l, ONUCHIBAIOIICH JIBUZKEHIE TeJ1a, KOTOPbIe Ha HAII B3IJIST
MO3BOJIAT YIPOCTUTH JAJbHEHIINN aHAJH3. DKBUBAJECHTHOCTDH 3aMeH Oyler
JTOKA3aHa.

Takzke B 310l 9aCTH MBI 13 UM HEKOTOPbIE KOMMEHTAPUH, KOTOPbIE, 10 MHE-
HUIO aBTOPA, JOTOJHAIT JOKA3aTeIhCTBA W3 BTOPOl IiIaBbl paboThl [2].

2.2 Cucremsbl ypaBHEHUII 1 MEPBbI€ MHTETPAJIBI

CBoOo1HOE TBEP/I0E TEJIO MMEET MIECTh cTeneHeil ¢cBOOOIbI: TpeMs KOOPINHA~
TaM® 33/1aeTCs MMO/I0KeHne HeKOTOPOH ero TOYKH, HAIpUMep TEHTPa Macc,
B HEMOIBHWKHOI CHCTeMe KOOPJIWHAT W elle TPU HeOoOXOAWMBI JIJIS OIpee-
JIGHHSI OPUEHTAIUU TJIABHBIX oceii. [loapobHee npo 4ucIo cTenenei ¢cBOOOILI



em. |7, 8]

B paccmarpuBaeMoOM HaMU cilydae UMeeTcs OJIHA F'OJTOHOMHAsS CBSI3b: BbI-
cOTa MEHTpa MacC Ha/Jl IUIOCKOCTBIO ONpe/esseTcsd OpueHTalueil meHTpasib-
HBIX IJIABHBIX oceil. TakuM obpazom, 4uc/io creneneil CBOOO/IbI MOHUZKACTCS
JIO TIATH.

PaCCMOTpI/IM HEIIOJBUZKHY IO CHCTEMY KOOPAUMHAT OZI}yZ7 CBA3aHHYIO C I'VIa -

KO TINIOCKOCTBIO, U D¢ eyeq - TIABHBIE IEHTPATHHBIE OCH. BBenem HEKOTODEIE
0003HaTYeHN:
U = (”Ux, Uy, UZ) - CKOPOCTD LIEHTPa MAaCC B CHCTEMe Oxyz7

W = (wl, W, wg) - BEKTOD YIVIOBOH CKOPOCTH B OCSIX 8616263,

’7 = (’)/x, Yy ’yz) - €IMHUYHBLIA BEKTOD BOCXOAMINEl HopMaJId B 5616263,
(bl, bl, bg) - IVIaBHBIC MTOJIYOCH 3Junconna, 11 - macca Tena,

A = dz’ag(Al, Al, Ag) - AUAarOHaJIbHBIA TEeH30p WHEpPLHU, 77(’7) -

paJInyc-BeKTOP U3 IEHTPa MAcC B TOUKY KaCaHUS € ILJIOCKOCTBIO, N =N Y.

13 sroporo 3akona Hpiotoma cienyer MU — N — maq-y. Cupo-

ermupyeM 3TO YpPaBHEHUE HA OCH Ox u Oy, nojtyaum U, = ’Uy = 0,
3HAUWT, CYNIECTBYET WHEPIUAJIbHAd CUCTEMa KOOPUHAT C HAYAJIOM B IIEHTPE
Mace, ABIKymadacs BAoab Uyy,. A mpoexius Ha Oz gaer Ham U, — 2

umv = N — mg = N = m(v + g), HOACTABIAA 3HAYCHIEC

N B 3aKOH COXpaHeHnd KHHETHYeCKOT'0 MOMEHTa OTHOCHUTEJIbHO TOYKH S n
yY4uTbiBad HHOCTOAHCTBO € JUHUIHOI'O OpPTa ’y, MEeeM:

Aw + [w; Aw| = [r; m(v, Vs
7+F;;[ﬂ:0] [ (. + g)7] (1)

[loryvenHble ypaBHeHUs, HA3BIBAIOTCA ypaBHeHHAMHE dDitnepa-Ilyaccona.

Cucrema, 3anncanHas B KOOPAHHATAX (w; Y ), 00J1a/1aeT PSJIOM MEPBBLIX WH-
TErpaJIoB:

2 y
1) I' = 7Y - reoMeTpHYecKHil HHTeTPaJl, BHIPazKaeT MOCTOAHCTBO CYMMBI
KBAIPATOB MPOEKIINi eIMHHIHOTO BEKTOPA.
2) G = (Aw , Y ) - "uHTerpas mwromaaeil IpoeKInus KHHETHIECKOTO MO-
MeHTa Ha BEePTHKAJbHYIO OCh CBA3aHa ¢ MHBAPDUAHTHOCTHIO BpAIEHUN Tesa
OTHOCUTEJTHHO BEPTUKAJIH.

3) E = %(A@, CZ)) + U - WHTETrpaJ IHEPTUH, TJie U - MOTEHITUA.



SanumreM ypapHenue B ¢popMe Ditepa HCIOJIb3Ys f = {f, H}, riae

H - TaMUJBTOHHUAH HaA 6(3)* TOF,ZLa B cucremMe KOOpﬂHHaT (S, R) nMeEeM

S;=1{S;, H}, R, = {R;, H} (2)

OH _ 0H oH OH OH _ OH 0H OH
S 05, 08y’ 0S5 OR - “OR{' ORy’ 0R;

Torna uz (1) caeayior ypasuennst Kupxroda:

= [3s;
= 55

3amernm, 4To oToOpazKkenue O ! R6 (w, 7) — R6<S, R) 3aJaHoe

dbopmyaamu S A
i — AW,
{Rz’ =i (5)

ycranaBauBaeT uzoMopdusm (1) u (4) ¢ raMHUIBTOHUAHOM:

H= -84+
zAls +2A152+2A

U= mg(\/b% + (b% — b%)R% + SRg)HpH JIAHHOM
n3oMopdusMe UHTerpaibl 7Y u (G nepexongr b
=R+ R34+ R2uG = SRy + SoRy + S3R3,
a UHTEIr'paJl SQHEPTHHU B I'aMUJIBTOHUAH.
ﬂaHHbIe NHTETrpaJibl €eCTeCTBEHHBI JJId 3a/Ja4i O JBHUZKEHUU TBEPAOro TeJla,
OHH IOJIydaroTcs Oe3 orpaHmdeHuil Ha GhopMy W AUHAMUKY paccMaTpuBae-
Moro oobekTa. OIHAKO, I7Id HOTHOH MHTerpHpyeMOCTH HaM HeJI0CTaeT Oj-
HOTO He3aBUCUMOTO HHTeTpaJa, KOTOPHIH B JAHHOI MOCTAHOBKE CYIIECTBYET
K = Sg - uarerpaJ Jlarpan:xa.

53 + U, (6)
3

2.3 IlocTpoenmne 6udypKaAITMOHHON JUarpaMMbl

OrobparkeHne MOMEHTa MMEPEBOANT KacaTeabHoe paccaoenne K cdepe [lyac-

cona ma miockocts = H X K TSQ — R2(h; k) Ob6pas



KPUTHYECKOTO MHOZKECTBA €CTh OudpypKalnnonas jimarpaMMa )y oToOparke-
nua P o Teopeme Capia > nmeer Mepy HyJIb Ha IJIOCKOCTH, a [0 TeopeMe

0 HeABHO# (DYHKIIMH HaJI KAXKI0# CBA3HON KOMIIOHEHTOM R2 \ Z oTobpazKe-
HHEe MOMEHTA SIBJIdeTCsd paccjoenueM. Eciu Bee cion c/ioeHust KOMIIAKTHBI, TO
THII UHTEIPAJIbHBIX MHOTOOOPa3nii MOXKET M3MEHUThCS JIHUIIb IPU TIepexoje
qepes .. B 5THX CBSI3HBIX KOMIIOHEHTAX MHTErpaJibHble MHOT00Dpa3us, KaK
U3BECTHO M3 TeOpeMbl JIMyBUILIsI, NPeJACTABISIOT CODOil 00benHEeHNE JIBY-
MEpHBIX TOPOB, KaK BCIKO€ CBA3HOE, OPHEHTHUPYEMOE, KOMIAKTHOE JIBYMep-
Hoe MHOTOODOpa3sue, JOMycKalollee KacareJbHOe BEKTOPHOE IoJe H6e3 0COOBIX
TO4YeK (T.K. 0COObIe TOUKH JIEZKAT HA OCOOBIX CJIOSIX MEPBBIX WHTErPAJIOB).
Haiiiem KpuTH9ecKie TOUYKH 3TOro 0TobpazkeHus (Mbl HPOJIEJAEM TO JIHIIH
JUId TaMUJIbLTOHHAHA € (DUKCUPOBAHHON MOTEHITMAJLHON HeprHeil, odimit
anaan3 ecTh B [1, 14]).

Paccmorpum P]ig = {K = k,G = g,F = 1} - Heocobad mpu
k 7é ﬂ:g u Mig = {F = 1, G = g} Touka Ly € M1479 KpUTH-

gecKad 14 H ’ P3, ecau CymecTBYIOT Takue U1, 9, [13, ITO BBIIOTHSITCS
COOTHOIIICHULT:

K=kG=gT=1 (7)

J11 IPOCTOTHI BbIUHCIeHHIT 0bespasyepuy sumcons unepmn A1 -1, Ag—A.
Pacrumem (7) mo KoomuHaTaM:

Ry = \/1 — Ricost, Ry = \/1 — R3sint,
gk Hs — Sk gint Sy =k

Sl = ﬁCOSt, SQ = \/@

[TapameTpsb! Tpu 3TOM HOJIyanOTCH TaKue:

{ gradH = pygradl’ 4+ psgradG + pggrad K,

__ (g—FkRy)* kRg k; _ Rs(g—kRs3)
M1 = 2(1—R§)2’ M2 = R2 s M3 1—R§ :
kR3)(gR3—k
R3 BBIYUCJIAETCA U3 COOTHOIIIEHU A U/ (g (13);292)23 ) f— 0, rie 1mpo-

n3BOMHASA OepeTcs 1O Rg. Tax kak | = 1, TO ‘Rg’ < 1.
[Ipn bukcupoBanHOM Rg ypaBHenwust (7) 331a10T OJJHY KPUTHIECKYIO OKDY K-
HOCTH beHKL[I/H/I H ‘ 3, NIPOUHTErpupyeM BblpazKeHue [ Rg:

(9(1k];33>) + + U W(R3) W(RB) c [_1, 1} TEeM CaMbIM

MIOJIYYUM 3HAUYCHUEe OTPAHUYCHNS TaMUJIbTOHUAHA HA KPUTHUYECKOH OKPYZKHO-
ctu. I B cuwty obo3HaveHunit yeaoBue morydaercd B 6071ee KOMIAKTHOM BHUJIE



/
W'(Rg) = 0.
Oyuknuio W Ha3BIBAIOT TpUBeIeHHBIM (3hDMEKTUBHBIM) TOTEHIITATIOM.
Paccmorpum matpuity G,u = GH — MlGF — ,UQGG — ,ugGK, re
Gf - reccual (PYHKITUA f, OrpaHUYMMCA HA IIPOCTPAHCTBO OPTOTOHAJIBHOE

K I'PAJINEHTaM TPeX UHTEeTrPaJIoB F, G , K nvee:

10 —uy 0 0
0

0
0 1 0 — 4t 0
o o & 0 0 — Ly
Go=(_, 0o § —24 o0 0
—uy 00 =24 0

0 0 —pus 0O 0 U"—2m

B KPpUTHYECKHUX TOYKaX I'PaJUEHTbI F7 G7 K TOrJa 3allUCbIBAIOTCA TaK:
gradl’ = (0,0,0,2X cost,2X sint, 2R3),

gradG = (X cost, X sint, Rs, g_Xﬂ cost, g_)lzR?’ sint, k),
gradK = (0,0,1,0,0,0).

_ / 2
[ne X = 1 — R3. Tak xKak Mbl paccMaTpuBaeM MPOCTPAHCTBO OPTO-
rOHAJIbHOE I'paJiueHTaM HHTErpaJsoB, TO BbiOepeM B HeM Ha3uc:

e; = (sint, —cost,0,0,0,0),
es = (0,0,0,sint, — cost, 0),

€3 = (—g_§R3 cost, g_)lzR?’ sint,0, Rycost, Rysint, —X)

Suadenns G)\ HA (62', 6]) 3alMCAHHBl B BAJE MATPHIIBL:

2
kRs—g (kR3—g 0
X

X
0 0~ XW"(Rs)

Haiinem cobcTBeHHbBIE 3HAYCHHS, T.K. MATPHUIA OJOYHO JUATOHAILHOIO THIIA,

TO )\1 == XW”(Rg), B CUJY JIMHEHHOH 3aBUCUMOCTH IIEPBOH U BTOPOH
kR3—g) >
CTPOK MaTPUIILI )\2 = 07 HaKOHeIl )\3 =1+ (%g) .

HO,ILCT&BI/IM BbIpazKeHue J1J1d X nMeeM:

A =/1— RIW'(Ry), do = 0,03 =1 + —k?__z%



Tperbe cobcTBeHHOE 3HAUeHMe BCerJa TMOJOXKHUTETHhHO, PABEHCTBO BTOPOTO
HYJIIO TOBOPUT O BBIPOXKJIEHUU T'eccHaHa (PYyHKIUU H ‘ P3 BIOJIb KacaTe/lb-
HBIX K KPUTHYECKON OKPYYKHOCTH, a 3HAK MEPBOI'O COOCTBEHHOI'O YUC/Ia, Ta-
KOI Ke, KaK M 3HAaK BTOPOIl MPOM3BOIHON MpuBegeHHOTO notertraa. Cire-
JO0BaTEJIbHO, Y H P3 KpUTHYECKHEe OKPYKHOCTH WJIM CEJI0BBIE MM MH-
HuMasbHble. CeqIoBbIM COOTBETCTBYIOT JIOKATbHBIE MAKCHUMYMbBI (DYHKIUH

‘ 1 71
(Rg), a MHUHUMaKCHBIM - MUHHUMYMBbI, 3TO CJeAyeT U3 TOro, 4To IIpHu

Kkazk oM 13 onmpesensempv ypasHenmen W’(Rg) = 0 cucrema (7) 3a-
JIA€T OJIHY KPUTHYECKYIO OKPYIKHOCTD.
B pa6ore Anapest Anekcarnposuda Omemkosa [14] pacemorpen ciyudaii

|V > 0, JUTS HETO XaPAKTEPHBIM SIBJISIETCS TO, ITO W" >0 ce10Ba-
TEeJbHO ¥ W POBHO OJMH JIOKaJILHBIN MHUHUMYM MW HE MUMeeT HU OJHOTO JIO-
KaJbHOIO Makcumyma. T.e. Vk 74 :l:g H’pS nMeeT OJIHY MUHUMAJIbHYIO
KPUTHIECKYI0 OKPYKHOCTH. (CjieoBaTeIbHO HA, ILIOCKOCTH 00pa3a oTobpa-
JKeHWST MOMEHTa, MPsiMble BUJIA, k = const repecekaT 6ndypKAIMOHHY IO
JIMarpaMMy POBHO B OJIHON TOUYKe, IPOOOPA30M 3TOH NPSAMOil ABJsIeTCs II0-

BEPXHOCTbH P 3.

2.4 DbudypkanmonHas auarpaMmma

Budypkanuonnast guarpamma 6buta moaydensa M.EO. MBoukunbim 2]
Cremaem HeOOJBITOE OTCTYILJIEHWE T MOsICHEHUS BayKHOCTH OHdypKa-
IMMUOHHON JAUATPAMMBI [T 33789 MEXaHUKH.
JInarpamma na puc. 1 cnabkena cTpejikaMu ¢ yKazanueMm Tuna oudypkamum
(aroma) Ha Ayrax aumarpamMMbl. Dta wHOpMaIEsS BechMa BaskHas. Kak mu3-
BeCTHO u3 obmux teopem [1| arom A asnserca YCTOWYHUBBIM, a CeJI0BOi
atom B - HEYCTONYIUBBIM. 3HAUNUT, PACCMOTPEB U309HEPTETUIECKUIl YPOBEHD
MBI MOYKeM TOYHO OIPEIeUTb CKOJBKO OyIeT YCTONYNBBIX MOJIOKEHW paB-
HOBECHS U CKOJIBKO HEYCTOWYMBHIX. TaKIKe paccMaTpuBast IBOJIONIIO Oudyp-
KAIMOHHOIT imarpaMmbl (B (hOPMYIHPOBKE TEOPEMbI OHA YKA3aHA CTPEJIKAMHT )
MBI MOXKEM MPOCJIEINTh, KAK MEHSIeTCS YHCJIO MOJOXKEHUN DaBHOBECHS U WX
XapaxTep.
Hampumep, eciin ocb BparieHus TeJia MePIeHINKY/IsIPHA JIOCKOCTH W MEHTP
MaCC HAXOUTCS HUKE MEHTPA KPUBU3HBI, TO TAKOE MOJIOYKEHNEe TOJIKHO ObITh
ycroitanBeiM. COrIacHO CAeTaHHBIM MPE/ITOJIOKEHUIM MaJias MOIyOCh -
JINTICOWTa, UMeeT JTUHY 1, a 6ospmas b. BHa‘ZH/IT, panyc KPUBH3HBI B TOUKe

MaKCHMAJIbHO yIAJeHHOH OT meHTpa 0 = 7 » BPICOTA IEHTPA MACC B ONH-

CBIBAEMOM CJIy4ae b — S, TakuM 00pa30oM ciIydail b—s < [ orBedaer

8



Puc. 1: Budypkanunonnas juarpamma Jijist ciaydas s 7 0



YCTORYIBOMY MOJIOKCHUIO PABHOBECHUS, T.e. S > b — % = ﬁ Ta-
c+

KOMY JBUXKEHNIO OTBEYAET IBOJIIONUA 1 — 6, KaK MOXKHO 3aMETUTH HU B

O,ZLHOfI U3 9TUX JHUal'PpaMM HET CeJJIOBOro aToMa B7 T.e. HET HGYCTOﬁ‘{I/IBI)IX
HOJ0KEeHU I PpaBHOBECHA, YTO COOTBETCTBYET IKCIICPUMEHTAJIbHBIM JaHHBIM.

Kax 6b110 oT™MedeHo B kuure Boscunosa, @omenko [1] (Tom 2, crp.238, Teo-
pema 5.4):

Wzonuposannas ocobas Touka OH(YPKAIUMOHHOU IUATPAMMBI JIJIA CJIydas
raMuIbTOHUaHa Jlarpamxka (B Tex caydasx, KOTJa OHA HMEeTCs, T.e. HpU

92 < 4) OTBEYAeT €IMHCTBEHHOU 0COOEHHOCTH THIIA (POKYC-(DOKYC B M fl g

KOOP/IMHATHI 3TOH 0000t TOUYKHN (O, O, g, O, O, 1) Eé kpyrosasi MmoJieky.ia

uMeer MaTpuny MOHOAPOMHHA (% (1)) . HpI/I 9TOM, €e THUIl CJeAyeT U3 HEBbI-
poxaerHHocTu ocobennoctu. Ha ocobom cjioe oToOparkeHuss MOMEHTa, JICYKUT
POBHO OJIHA KpUTHYECKasd TOYKa. A T.K. y HAC BCEro JBe KPUTHIECKHE TOY-
K COOTBETCTBYIOIILHE + (., HO OHH JIeKaT Ha Pa3HBIX YPOBHAX HMHTerpasa
K = 53 = :I:g Opnako ecmm § — :|:2, TO U30JUPOBAHHAS TOY-
Ka [OMaJIaeT Ha rpaHully OudypKaluoOHHON JMarpaMMbl U CTAHOBHTCS Bbi-
POXKJIEHHOM, a KOTrIa ‘ g\ > 2 TouKa MEHseT CBOil THI ¢ dokyc-dbokyc Ha
HEeHTP-TIEHTP.
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Puc. 2: JlacTtoukun XBocT

2.5 Teopema 3.

Ecyin nenTtp macc He cMelleH (S = 0), TO B TPEXMEPHOM IPOCTPAHCTBE
Ek,h,w 33/1a€T JIACTOYKUH XBOCT C JIByM¢ JIONOJTHUTEILHBIMU [TOBEPXHOCTS-
mu ipn —1 < ¢ < 0, n norepxnocts ¢ gBymsa aydamu nipu ¢ > ()
KoMmMmeHTapun' K qoKa3aTe/bCTBY:

PaBeHCTBO HYJIIO OMpPeNEJUTENsI, COCTABICHHOTO U3 KO¥(DDUIUEHTOB Tpex
IPOM3BOIHBIX IPUBE/ICHHOIO TOTeHIHaNa, B caydae S 7 () B uT TaK:
222 + 5ca’ +c+ 4+ z—;(ch + 1)2’5 = (, 6e3 S MBI AEHCTBUTEILHO
mMeeM Jieio ¢ bumapabosoil, Ho ecmm S 7 () KadecTBEHHO B MOKa3aTe/Tb-
crBe MBoukuna Hudero e mengercd. Ilpu ¢ > 0 "Bosmymennag Gunapa-
Gona"Takke mosoxkuTenbHa Ha uHTepBate (0;1). Yersepras mpousBogHAs
TaKKe OTJIMYHA OT HyJd. Marpuna 4acTHbIX HPOU3BOIHBIX Oy/JeT Takol ke,
T.K. B OPUBEJCHHOM MOTEHIHATE S He ABJSETCS MHOXKITETIEM HH mnpu Kk HE
npu W. Pan Jlopana mist pyuknun 3a1a01eit rpaduk "Bo3myerHoit Oura-
pabosIbl"'B OKPECTHOCTH HYJISI BBITJISTAT TaK:

Ci—sx + ¢+ 4 + 5sx + 5ex? + %CSJE‘3 + 0(334) B crarbe Kynpsasiesoit

u Jlakmranosa [4] paccMoTpeHbl 0COOEHHOCTH THIIA An, KOTOpBbIE TaM HAa3bl-

BalOTCsl KayCTUKaMu. JIacTOYKMH XBOCT B TEPMUHOJIOIUN STOH CTAThU UMEET

THIT A4.

Onpe,z[e.neHI/Ie: KAayCTUKOI Ha3bIBaeTCS MHOYKECTBO 3HAYEHWIT mapamer-

POB, TIpU KOTOPHIX F’ (:U, )\) MMeeT BBIPOKJICHHYIO (KPATHYIO) KPUTHYECKY O
,

Touky. T.e. F(x, 5\) = 0 Yrobnr Ay 6bl1a Bepcasbroii medopmanueii B

I Maamum 6ostee IOAPOOHOE JOKA3ATENbLCTBO, T.K. B pabore VIBOYKHHA OHO OBLIO MPEIIO-
KEHO BKpATIIE.
2Paz6op TeopeMsbl IIpoBejeH 1o, pykosoacTsoM E.A Kynpssiesoit
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cMmbicsie cTathn [4] meobxoamma JuHeHHAST HE3ABHCHMOCTD CJIEAYIOIeH ch-

(V—h)\3 0*(V—h)3 0*(V—h)\3 .
crempr: { (6>\i ) 1 8(357)\1) 1 #8/\1) °_1, rae V' - npuseneHusbril
IOTEHIHAT

— 2 2
Hanomunm: Vi, = % + JTw +Ver?2 + 1+ sx
[TocunTaem 4acTHbIE TPOU3BO/IHBIE:
OWV—h) _ Jwa’—Jke 4 J2 OV-h) _ k—Jwz OV-h) _ 4

25w 1—22 20 ok 1—23:2 » Oh )
FWV-h _ _J L 2y V=R 2kz—Jw F(V=h) _
Ordw — (1—x2)2 (QJQ.):C k =k )’ oxdk — (1—-a%)27 0Oxdh 0
(V—-h) _ 2J(w—2kx) *V-h) _ 2(k—Jwx) 0*(V-h) 0

?rxow — (1—-x2)3 > 9x20h — (1—x?)3 7 0x20h

[Toce HEKOTOPBIX YOPOIIEHWH MATpUIla, COCTaBJIeHHAd W3 MPABBIX vacTeil
IpUMeT TaKOH BUA:

J2wa?—Jkx T J? k—Jwzx 1
det 1—22 2 1—z2 —
J(2Jwxr — k — ka?) 2kz — Jw 0

J(w — 2kx) (k — Jwz) 0

74 Jwz?—kx + J k—Jwzx 1
= J - det 1—2? 2 1—22 —
c (2Jwx — k — ka?) 2kx — Jw 0

(w — 2kx) (k— Jwz) 0
= —J((Jwkz — E*)(1+2%) + Jw?(1 —2J2?) + 2kz(2kz — w)) # 0

TaknM 06pa3oM, Mbl JefCTBHTESHHO MMeeM ocobennocTh Tuma Ay - "ma-
croukun xBoct". Tak ke, Kak ObLIO 3aMeYeHO, H3MEHEHHE MapamMeTpa S Ha

KavueCTBeHHBIH BHUJ J0Ka3aTeJbCTBA He BimgeT. T.e. Mbl OygeMm HaOII0IaTh
"1acTOYKMH XBOCT'"CO CMELIEHIEM.
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3 UnaBapuanTtbl PoMeHKO AJId CJIyYdas ITPOU3-
BOJIBHOTO S

B 3T0it 9acTH MBI HOCTPOMM MOJIEKY/IbI (HHBAPHAHTHI IPy0Oii Ty BHJIEBOIT
SKBUBAJIEHTHOCTH ) [T THarpaMM MpUBEeHHBIX B pabore Bouknua [2]. Ha
pucynkax 1-6 mpejcTaBieHBI Bce TUIThI OMpYPKANUOHHBIX JAHATPAMM, BO3-
HUKAIONIUX B JIAHHON 3aj/ade, COOTBETCTBYIOMNX PAa3HBIM TTapaMeTpaMm 3JI-
jimiiconia. Hamu Obliin paccMOTpeHbl M309HEPreTUYecKue MOJIEKYJIbl, OHU
[PEeJICTaBICHBI 1101, ONdYpPKAIMOHHBIMHA JuarpaMmamu. [IyHkTupom ormede-
HBI pa3/e/sionue 3HAYeHUs HEPTUH, TO €CTh O0JACTU MEXKJIy COCEeTHUMH
NYHKTUPHBIME JIMHUSMU COOTBETCTBYIOT PETrYJIsPHBIM 3HAUeHUSM dHEePI .

()
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Puc. 3: MoJjiekyiibr.
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4 HMnaBapuaHnTtbl ®omenko-IIumanra

4.1 MHWMuBapuaHTH ajd caydasa s = (

B sToM paszmesie MBI TOCTPOUM MOJHLIH WHBApUAHT JIMyBU/LIEBOW SKBUBA-
JIEHTHOCTH MedeHy o MoJiekyy Pomenko-Ilumanra. Oupeeienne MeTok o1m-
cano B kaure "VHTerpupyembie raMuIbTOHOBBI cucTeMbr"[1].

Jliist mocTpoerust MeToK OyIeT MCIOIb30BaH METO/] KPYTOBBIX MOJIEKYJI, OMH-
caHHe ero MOXKHO Haiitu B paborax [1, 5|. [Tocsie Toro, Kak MeTKH JIJIs KpY-
TOBBIX MOJIEKYJT OyayT HaiijeHbl OyiIeT Mpou3BejeHa ckieiika. Tak Kax npu
c>0, k? > \/2%7 a Takzxke mpu —1 < ¢ < 0 114 cryuad HecMeIeHHOro

IEHTPa MACC TOUKH Y3 = 1 uMeT 0coGEHHOCTL THIA NEHTP-TIEHTP, TO,
cornacuo Teopeme 9.1 xuuru [1], kpyrosag mosekyna umeer mMerky 7 = ()
Takum obpaszom, Ha AEarpaMMax, rje IpUCYTCTBYET JIUIIb OJIHa 0cobasd TOY-
Ka THIA IeHTP-IEHTD, H303HepreTndecKne Motekyasl tuma A — A mveror
I-MeTKy paBHyto HyJ110. To ecTh, o npejyoxkennto 4.3 u3 [1], 3-muoroobpasue
C TOIOJIOTUYECKON TOYKHN 3PEeHns SABJIAETCsI TpeXMepHoit cdepoit S 3.

Kak caemxyer u3 teopembl 5 padorhl MBOYKMHA CBA3HBIE KOMIIOHEHTHI U30-
SHepreTUuecKHX MOBEPXHOCTEl MOTYT GBITh TOJIBKO BHIA: S 3, RP 3, St x 8% ,
TaKzKe B TaM IIPUBeIeHb O ypPKAIMOHHBIE THAIPAMMBI Ha IJIOCKOCTH (h, /{7)
g cayaag —1 < ¢ < 0, J > 1 ona npencrasnena ma pucynke 4 crpa-
Ba. 3HAYNT, AUArPAMM HA ILJIOCKOCTH (h, w) HMeeT MeCTO Iepexoj| 0T O 7k

RP3.

(] (0]
h

A A
A A

.o A o oa RP®
A - \
2 P 2.8

k

Puc. 4: cayuqait -1<c<0
Buag 310, u3 npeatoxennd 4.3 kuauru [1] 3akmouaem, uro metkn 1 = 0, € =

+lur=3,e==L

Anasormunsie paccyxaenns s caydaa ¢ > 0, 0 < J < 1 npusogar
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HAC K CJIEJIYIOIMM BhIBOjIaM. PaccmorpuM 6udypKalmonuble JuarpaMMbl HA
pPHUCYHKe D, IIPU JIBHZKEHHH 110 BO3PACTAHUIO 3HAYCHUS] UHTEIPAJIA IHEPIHHU,
meer mecto mepexon ot ST X S% x RP3. Torna a1a MeTox MoTeky: xa-
PaKTEpHBI JBE BO3MOKHOCTH: I' = OO0, € = —1ln7r = %,E = +1. Bo
BCEX PACCMOTDEHHBIX Ciyuasx atsa muorooopasuii S°, RP3 smax s-merku
3aBHCHT OT OPHEHTAIMH MHOIr000pa3ns, TaK uTO MOKHO BhIOpaTh € = —+1.

= =k / h RP?

-

Puc. 5: cayuqait ¢>0

CooTBercTByIOIEe METKH MPUBEIEHB HA PUCYHKAX 6 u 7, crocob nu300-
pakeHHs aHAJOTUYEH CIOCOOY, MPUMEHEHHOMY B TPEJbIIYIIEM TyHKTE.
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i ciry4gait

o

Puc. 6: nepsbt

i ciydait

.

Puc. 7: Bropo
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4.2 HWMuBapuaHTHI OJId CJaydas MPOU3BOJBHOTO S

CdopmymupyeM J1Ba mpeiozKeHusl, Joka3aHHbx Mopo3oseiMm [13] cTp. 57:
Hpe,Z[JIO}KeHI/Ie 1: Ha pedpax, CoeTUHSIONINX IBA CeII0BBIX aTOMa KpPy-
TOBOM MOJIEKYJIbI BBIPOXK/ICEHHON OJIHOMEPHOW OpOUTHI MeTKu 1" paBHbI OO.
Ha pebpax, coemmHsonumx aroM A ¢ cemioBbIM, METKH 1" KOHEUHBI. B 0bonx
caydyadax MeTKHu € pasHbl +1.

CaencrBue: Marpuna cieifku Ha pebpax "cemo-cenio"Kpyrosoit MoJe-
KyJIbl BBIPOZKIEHHO KpyToBoii opouTsl Beerna pasna K, rne k € Z

10
K=1r -1

Hpe,zmomeﬂne 2: [Iycrs TOYKaA 2 COOTBETCTBYET BbIPOKJIEHHOHN 0J1-
HOMEPHO{T opouTE, a €€ OKpecTHOCTU OudypKaMOHHAS JIMAr PAMMA, IIPEJICTaB-
Jisier coboit T/IaIKYI0 KPUBYIO C TOYKOM BO3BpaTa B 2, MEHSIONLYIO TIPH 3TOM
tun 3-atoma ¢ B na A. Toraa na pe6pe kpyrosoit Mojexynsr B — A merxa

r=0.

[Tpunumem pedbpam OudypKauOHHON JuarpaMMbl CJIeLYIONIHE WHIEKCH:
a1, Qo, ag, 1, Pa, 01, 02, 03, 04 - orBewator 6udypkamuam thma , Y1, Yo -
oredaior 6udypranuam Tuna 3. K1, K9 - BRIpoxKIeHHbBIE IBYMepHbLIe TOY-
K.

Bamerum Takzke, 9ro Mojekyna tuna A — A B61H3M 0COGBIX TOUYEK THIIA
nentp-uenrp umeer” = (), Kak MoJIeKyjla HU3KHX 3HEPrHil, T.K. sBJdeTcd
3

3a T’[:C — y] yCJIOBAMCS 0O03HAYATH I-MeTKY MeXKJy X U V.

Torma T[Oq — 51] = 0 mo 1, T[Odg — 62] = 0 1o 2, T[ﬁl — &3] = 0.

Anasnornano mosexyna A — A Gonbmmx suepruit npejcrasaser coboi KPP 3,

T.e. e€ I-MeTKa paBHa %

Coracao Teopeme MopozoBa Kpyrosasg MoJIeKys1a BOJTM3M TOYEK BO3BPATa

UMeeT BUJT KaK TMOKA3aHO Ha PUCYHKe 9, TaM ¥Ke yKa3aHbl METKU 1" U E.
Taxum oOpa3oM It BBIYUC/AEHHS METOK OCTaj0Ch BOCIIOJIL30BATHCS Ipa-

BHJIOM CJIOZKEHUSI METOK c(hOpMY/IMPOBAHHBIM B KHure boscunosa, PomMenko

urerpupyeMblie raMUIbTOHOBBL cucTeMbl [1].

yTBep}K,ﬂeHI/Ie 1: r—wmeTkn JIJIST BCEX BO3MOYKHBIX MOJIEKYJT n300pa-
JKeHbl Ha puc. 11
JlokazaTeabCcTBO:
[Ipy HUBKUX SHEPrULAX H309HEPreTHIeCKOe MHOTO0Opasue 53, eMy COOTBeT-
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a5 K '\ 2

Puc. 8: Hazpanna

m =
I
p

O
m =
]
+&

Puc. 9: KpyroBasi MoJjiekyJjia TOYKU BO3BpaTa

crByer Mostekyiaa A — A u kax 6bLI0 OTMeUeHO BbIIIe IS Hee I-MeTKa paB-
Ha 0. AHAJIOruIHO OOJBIIHM 3HAYEHUSIM SHEPIUHA COOTBETCTBYIOT MOJIEKYJIBI
A — A ¢ r-merxoii 1/2, Tx.1anHbe MEOT0OGpasue ssiaserca [RP3. Ha puc.
11.7 nostBsisiercst MeTKa OO, T.K. Just aanuoii Mojexkyias A — A rpanmumbie
TOPBHI TPUHAJJIEZKAT OTHOI U TOM Ke jqyre. 3HAsT METKY, MOYKHO OMPEeIeTUTD,
YTO U309HEPTeTUICCKHe MHOr0o0Opa3us B JAHHOM 00JIaCTH ABJSIOTCA HPOU3-
BegeHueM S L% S2. JIBurasich 10 yBEJIUUICHHUIO YSHEPTHU TPEXMEPHOE MHOTO-
obpasue nepecTpanBaeTcs B 53, T.K. BCTpedaeT Ha CBOEM NIYTH (POKYCHYIO
ocobennocTh (ToukKa (boKyc-hokyc obmagaer MaTpuieii MOHOIPAMUK (k,(l)),
KaK 9TO OTMEYAJOCh BHIIIE), MOAb3YsICh IPABUJIOM CJIOXKEHHs, HMEeEM METKY
pasuyio 0.

Takum obpazoM HEPACCMOTPEHHBIMUA OCTAJIHUCH JIMIIL MOJIEKYJIBI, COjepzKa-
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Puc. 10: Kpyrosag j1acTOUYKHHA XBOCTA

mue atoMel B u "cpennasa'Mmonexyna Ha deTBepToil gmarpamme. MeTKH Ha
KOPOTKHX pebpax A — B paBHbl HY/TIO 10 TPeANOI0KEHNTIO 2 U Ha ITHHHBIX
OHU TaK:Ke PaBHBI HyJ10. [1ist BEIYUCIEHUS Mbl BOCIO/Ib30BAIUCH IPABUIOM
cnoxkenns MeTok. Paccmorpum puc.10 mpaBbiii, Tam BEIHO, 94TO JUIHHHOE Ped-
po A — B nosy4aercs ciusHEEM ABYX KPYTOBBIX MOJIEKYJI, O[HA U3 KOTOPBIX
nMeeT r-MeTKy 0, a Bropas 6€CKOHEIHOCTh, B pe3y/IbTaTe IIOaydYaeM I-MeTKY
PABHYIO HYJIIO.

Ha pe6pe B — B merka pana 6eCKOHEYHOCTH, T.K. TPAHHYHBIC TOPHI COBIIA-
JIAIOT CJIeI0BATE/IbHO MAaTPUIlA MEePexoa - euHnaHas. st ocrapireiics Mo-
JIEKYJIBI T-MeTKa, OILPeJIeIsSeTCs 0 HeIPePhIBHOCTH: PACCMOTPUM II€PEXOJT OT
IrarpaMMBl 4 K JaarpamMMe 5, Kak Mbl MOKEeM 3aMeTUuTh "cpeaHsia' MoIeKy1a,
Ha YeTBEPTOH auarpaMme HepeXOoauT B MOJEKYIY OOJIBINNX YHEPruil Ha IIs-
TO, T.K. MaJIbIi TPEYyTrOJbHUK, OTJACTUBIIACH OT GOJIBITOIO (CM. AHATPAMMY
3), yXOauT Ha GECKOHEYHOCTDh W TaM IIPOTA/IAerT.

yTBep}K,ZI;eHI/Ie 2: €—MeTKH JI BCEX BO3MOXKHBIX MOJIEKYJI H300pa-
JKeHbI Ha puc. 12
Jloka3zarejibCcTBO:
Kaxk 6bu10 nokazano B kuure Boacunosa, @omenko [1] € —merka ajis Tex CIy-
4aeB, KOIJ/Ia M309HEPreTuIecKoe MHOroobpas3ue Q% apnserca S° wm RP3
3aBHUCHUT OT BHIOOPA OPUEHTAINH, TIO ATOMY 03 OrpaHuYeHusT OOITHOCTH MOK-
HO TOJIaraThb € —MeTKY PaBHYIO + 1.
A a1a mHOrooOpasmii Sl x §2 paBHa -1.
Ha pe6pax A — B merka pasua +1 1o npejoxennio 1.
yTBep}K,Zl;eHI/Ie 3: n-merku CYyIIECTBYET TOJIBKO IJid TeX M303HepreTmde-
CKHUX MOJIEKYJI, MHOTOOOpa3ne KOTOPhIX MPeAcTaBIsieT codoi RP?

20



Pwuc. 11: r-MeTkn /151 BCEX CAy4aen
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Puc. 12: e-merku 1151 BCex caydaen
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m =

m =

(L

Puc. 13: n-MeTKu 1715 BcexX ciiydaen

JlokazaTebCcTBO:

[To omnpeseseHNIO N-METKU CYIIECTBYIOT JJIS CEMei, T.e. TAaKUX MOJIEKYJI, TJIe
r-merka Ha pebpax A — B pasna mymo, a Merka Ha pebpe B — B, ecin
TaKoe HMeeTcs, PaBHa OCKOHETHOCTH.

Metka cunTaeTcs mo dpopmyte Tomanosa, 418 JTAHHOTO CIydasd OHa paBHA 2.

Takum obpaszom mocrpoensl Bce muBapuanThl Domenko-l{unranra, temnepnb
BOCIIOJIb3yeMCs TeOPeMOil O TNy BUJLJIEBOI SKBUBAJIEHTHOCTH U YKaZKeM HECKOJIb-
KO CHCTeM SKBUBAJEHTHBIX HaIlleil.

5 Il3BecTHBbIE CJl1ydan 9KBUBAJIECHTHOCTHA

B sannom pasjesie Mbl HocTapaJjiuchb coOpaThb BCE U3BECTHLIC HAM CHCTEMBI,
KOTOPbIEC JINYBUJIJICBO 9KBUBaJICHTHBI Halllei. CpaBHeHl/Ie IIpOBOAMJIOCH C IIPpH-
MepaMu, COACPZKAIUMUCA B KHUTE I/IHTGI‘pI/IpyeMbIe TaMUJIBTOHOBBI CUCTEMBI
[1], a Takxke B paborax yuenuko Anaroiust Tumodeepuda Povenko. Becob-
Ma BE€POATHO, YTO CIUCOK JIOJZKEH OBITH Ky/1a O0JIbIIe NPUBEICHHOTO 31eCh.
2KyKoBcKuit 00HapYKII 0000IIEeHIe HHTEIPUPYEMOTo caydas Jitaepa, ¢ ra-

SitA)?
muabToHnaEoM H = Z—( 22—544’) .1 € 1,2,3. Tononnurenbuprii maTerpas
3
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TaKoil ke, Kak U B ciaydae Dittepa K = S% + 522 + Sg A A. OmemkoB
noctpom 6udypKanuoHHbie tuarpammel [14], a I1.11. TomasoB mocunTan uH-
BapuanTel Pomenko-llumranra pesyabraTsl npuBenenbl B kuure A.B. Boscu-
woa u A.T. Pomenxo [1].

TeopeMa 1: Cucrema OOHOPOJHOTO TWHAMIYECKH CUMMETPHYIHOTO DJIJIUII-
coujIa Ha IJIAJAKOH IJIOCKOCTH TOJHOCTHIO BKJIAIbIBAETCSI, B CMBICJE JINYBHJI-
JIEBOI 9KBUBAJIEHTHOCTH, B CHCTEMY TAKeJ0To rupoctara zZKykoBckoro. T.e.
JUIs JII0O0TO 3HAYEHUs HapaMeTpPOB 3aJIa4l JLIHIICOMJIA CYIIECTBYET TaKHUe
mapaMeTphbl cucTeMbl 2KyKOBCOTO JIJIST KOTOPBIX HHBAPUAHTHI COBITAIAIOT.
JIist IpoBepKH JAaHHO# TeOpeMbl IpejiiaraeM B3TJISTHYTh Ha CIHUCOK TOIOJIO-
U JINYBUJLJIEBBIX cJoenuii 1uist caydas 2Kykosekoro (em. [1] Tom 2, rmaBa 5,
crp 281-283, Tabiuna 5.6) U CpABHUTH €ro ¢ IPUBEIEHHBIM B JAHHON paboTe.

PacemorpuM cucremy reofie3smdecKux MOTOKOB Ha TOBEPXHOCTH BpAIeHUs B
R3, OHA {ABJIETCs BHOJHE nHTErpupyemoi no Jlnysuno. Oyukius 1 COS gf)
HOCTOAHHA BAOJIb KaxKJOH Ie0le3UvecKOoi, T.e. ABJIdeTCd IIePBbIM HHTerpa-
JIOM.
E.KanTonncrosa omnpejesnia WHBAPDUAHTH JJIsl CHCTEMBl Ha I[MOBEPXHOCTHU
ppamenns, 3atannoil napoit bynkmmit (f(r), V(r)), tue V(1) = r,
Flr) = /T =12)(0.3 4 20r2).

eopeMa 2: Cucrema JUIUIICOUIA HA TJIAKON MJIOCKOCTU MPU HEKOTOPBIX
3HAUYCHUAX IIapaMeTPOB JUYBUIJIEBO 3KBUBAJICHTHA CUCTEME IeOJe3UICCKUX
IIOTOKOB, paccMoTpeHHbIX Ejrenoit KanToHucToBoii.
3ameuaHue: OTmeTnM, 9TO CHCTEMBI He BKJIAIBIBAIOTCS JIPYT B IpyTa, T.€.
[IPUA HEKOTOPBIX 3HAYCHUAX [lapaMeTpPOB OHU 9KBUBAJCHTHDI, HO JIId KaxKJI0H
cucTeMbl ecTh "yHUKaIbHBIE"YDOBHHU - TaKHe, KOTOPHIX HET B JAPYIroii cucre-
Me.
3 teopem 1 u 2 1m0 TPaH3UTHUBHOCTHA MMEEM:
C.JIe,ZI;CTBI/Ie: Cucrema reo/ie3ndecKnX Ha TOBEPXHOCTH BPAIIEHNS TTPU HEKO-
TOPDLIX 3HAUYCHUAX UHTErpaJIOB JUYBUJIECBO YKBUBAJICHTHA CUCTEME I'HPOCTa-
Ta 2KyKOBCKOTO.
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6 BriBoabI

[TogBemem uTOTH IPOJAEIAHHON PAOOTHI. BblIH pa3odpaHbl U YTOUHEHBI TEO-
pembl 13 Kanguparckoil guccepramun M.EO.MBoukuna [2]. [To Beem mosy-
qeHHBIM VIBOUHUHBIM O] YPKAIMOHHBIM JHATPAMMAM MOCTPOEHBI MOJIEK YJIbI.
[Toctpoennl nnBapuanTbl Pomenko-Ilummanra, a Takke oOHapyzKEHbI CHCTeE-
MBI JINYBYJ/LIEBO 9KBUBAJICHTHBIC HAIICH.

7 IIporpamma JajibHEHIINX MCCJIeI0BAHMIIA

Heobxoaumbl ucciieioBanus ycroiiuuBoctu Oudypkanuu Xomda, KoTopasd
HaOmomaeTcd B 3amade. Tak:Ke ciaeayeT pacCMOTPeTh CBSI3b 3aJa4H C JIPY-
TUMH MEXaHWYeCKUMU MpOOIeMaMU, B TOM YHCTIE, W HEUHTEIPUDPYEMBIMH,
HANPHMeED, € JBUKEHHEM SJIIHICOUIA 10 MIePOXOBATON IIOCKOCTH (Caydait
HeroJIOHOMHBIX CBsi3eii). TIpodeccop Anexceit Bukroposud Boscunos roBo-
puJI 00 OTCYTCTBUH TOMOJOTUYECKUX PA3INIil B 9TuX 33/1a9aX. PUHAIBHBIM
ITAIIOM WCCJIeIOBAHUSA MOXKHO CUHTATH COCTABJIEHUE CIIMCKA YCTOUUHUBBIX U
HEYCTONYUBBIX MOJOKEHWH PABHOBECHS, a TaKxKe MX MeXaHWJYecKas WHTep-
[PEeTAIHS.

NuTepecno OyjeT mOHATH B CBA3U C Y€M CHUCTEMa, PACCMOTPEHHAs HaMU,
BKJIaJbIBaCTCA B 3aJa49y O ABUXKEHUN TUPOCTATA >KYKOBCKOFO. BO3MO}KHO,
yJacTcsd OOHAPYXKHUTH OObsACHEHHE 9TOMY (PaKTy, & TaK:Ke KPAaCHBBIE CJejl-
CTBHS U3 HETO.
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BaaromaprocTnu
X04y BBIpa3UTh IVIyOOUalIyio 0J1aroJapHOCTh CBOUM HAYIHBIM PYKOBOJIATE-
JgaM Ararosmo TumodeeBuay u Anekcanapy BiamguieHoBudy 3a MocTaBIeH-
HYIO 337]a1y, MHOTOYACOBBIe 00CYZKICHUS, TOI00D JTUTEPATYPHI, MPOSIBJICHHOE
BHUMAHHE, a TaKrKe 334 MOPAJIbHYIO MOIIEPKKY.
Enene Anexkcanaposrne KynpspieBoil 3a BayKHbIE KOMMEHTAPHH, ITOMOIIH B
pazbope J10Ka3aTeIbCTB.
Angpero Anekcangposrdy OIIEeMKOBY 3a IIOMOIIb B OIO0OPE JTUTEPATYPHI, &
TakzKe 3a IeHHBbIe 3aMeYaHus.
Anrony Muxaitiopuay V30cuMOBY 32 HOMOIIH B TI0I00DE JIATEPATY P, B TOM
qHCJIe HA HHOCTPAHHBIX SI3BIKAX.
Corpynnukam kadenap luddepennuanbuoit reomerpun u Teoperumdeckoit
MEXaHHKH 33 00CYKICHUS U KOMMEHTAPHH.
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