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ITocranoBka 3azmavm, UCTOPUA BOIpOca. B Hacroseil pabore ncciieayercs MeXaHHIecKasi CH-
cTeMa, OMHUCHIBAIONIAS BHKEHHE TZKET0H MATePHATBHO TOTKHA MO /UTHITHIECKOMY TTapaboIonIy B
TPEXMEPHOM TIPOCTPAHCTBE MO/ JeHCTBUEM CHJIbI TZKeCTH. AHAIN3 3TOH cucTeMbl Gy1eT IPOBeIeH ¢
TOYKHU 3PEHUSI €e TOIOJOINIeCKUX CBOMCTB, a UMEHHO, Oy/ieT u3y4arbcd cjaoenue JIuysuisg. Teopua
Ky1accnduKanuu cioeHns JInyBUILIS HHTErPpHPYEMbIX cucTeM moctpoena B paborax A. T. @omenko
u ero mkoasl (M. |7]-[12]). Crour orMeruTs, 4TO caMa paccMaTpPHBaeMas CHCTEMA He HOBA: BIED-
Bble oHa Bo3HMKAa B crarbe C. A. Hamneiruna [1]. B Heit OblIn necae0BaHbl IBUKEHHST CHCTEMBI,
KJIaCCHDHUIUPOBAHBI 0COOBIE CJIydal TPAeKTOPHH M BBIMHC/IEHBI uX Iepuojbl. OJHAKO, HA TOT MO-
MEHT elle He CYNEeCTBOBATIO TOMOJOTUIECKON TEOPHH AUHAMUTIECKUAX CUCTEM, TTOITOMY JINYBUIIEBA
KJ1accuUKAIUST JIBUKEHN T TapaboIon/HOTO MasiTHIKA CTasIa BO3MOKHON TOJIBKO CerojHs. Pe3yib-
TAT TOMOJOTHIECKOTO aHAJIN3a YI00Hee IPeIcTaBaaATh B Buae nunpapuantos Povenko-llumanra (Tak
HA3BIBAEMBIX MEYEHBIX MOJIEKY/) [2]|, TOHCK KOTOPBIX U SIBISIETCS MEJIbI0 HAcTodmIel paborel. Ha
JAHHBIH MOMEHT MBI BBIYHCJUINA IPyOBbIe MOJIEKYJIBI, T.€. HHBapHaHThl PoMeHKo.

B mporiecce perieHnst 3aa4n BhISICHIIOCh, 9TO YDABHEHUsI JBUZKEHHs] TZKe0i JacTHIlbl M0 Ma-
pabosion/Iy B IPABUTAIMOHHOM II0JI€ HOCJIE TTOXO/ISIIeil 3aMeHbI IIePeMEeHHBIX Pa3/Ie/Isai0TCs, TO eCTh
IPUBOJATCS K BUIY % = /P(z), tne P(x) — muorouien, 7 — mnpuBeaennoe Bpems. Jlis cucrem
rakoro Buga M. I1. Xapiaamosbim B B [3| onucan sdbdexkTuBHBIl aaropuT™, ¢ MOMOIIBIO KOTOPOTO
MOZKHO IIDOBECTH TOINOJIOTUYeCKHUl aHAIM3, HE ONUPAACh HA KJIACCUUYECKHe DPe3YJIbTATHl TEOPUH [T¥i-
HAMIYIECKUX CHCTEM, U Cpa3y HMOJIYy4HTh onucanue (has3oBoi Tonosoruu. llpuvenenne sToro meroa
HeogHOKpaTHO gemoucTpuposanock C. C. Hukonaenko B [4],|5] u upuseso ko MHOrEUM 3aMedaresib-
HBIM De3yJIbTaTaM.

OCHOBHBIM Pe3y/ILTaTOM HACTOSAIIHN pabOThI SABJIACTCA CJAeAYIONas TeopeMa.

Teopema. Ilycrh B npocrpancTse R? 1o napabosionty

2 2

P:{(x,y,z):aib+%:2x+b},a>0,b>0, (1)

JIBUZKETCS MaTepruabHasd TOYKa MAcChl m, HA KOTOPYIO JeilcTByeT cuiaa mg. Toraa m3oanepreTmde-
ckue MoJieKysibl DOMEHKO 3TOH JUHAMUYECKONH CHUCTEMbI, COOTBETCTBYIONINE 3HAYECHHUIO dHEPruu h,

UMEIOT BUJ, TPUBEIeHHBIH HA puc. 1. A uMeHHO:

b —b
—HpI/Ih<—a+ ng/Ih>a gm — Ha puc. 1,a;
b b b —b
— mpu —%gm <h< —§gm " —§gm <h< aTgm — na puc. 1,6.

Ha cxeme nmpumeneno obo3nadenue TpexmepHo#t HekoMmnakTHoit oudypkamuu V =V X R, roe V

— ILJIOCKUH 2-aTOM.
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Puc. 1. I'py6nie mosexyabl 3a1a4un npu g < 0

YpaBHeHUs OBUMKeHUA. Kak yxKe yIOMHUHAJIOCH, TOYKA MACCHI 1M JBUMKETCH 1O ITOBEPXHOCTH,
3a/aBaeMoii ypasHerueM (1), moj JeficTBueM CUJIBI TsxKecTH mg. B manpHeiinem OyaeM pasiumdaTh
ciaydyan g > 0 u g < 0, Tak KaK OHH NIPUBEJYT K KAUECTBEHHO PA3JIUYHBIM pe3yJabTaTaM.

Brejiem B 3aj1a4e JlarpanzkeBbl KOOPIUHATHI CJIEYIONIUM 0Opa3oM.

2 52
+ — =27 + s
5 s

[Tapabosions, P BXOAUT B OJHONApPAMETPHUIECKOE CEMEIiCTBO KBaIPUK BHUIA
OTHOCHUTEJILHO IIapaMeTpa § 9TO YpaBHEHHE UMeeT 3 KOPHA. DTO 03HAYAET, UTO Yepe3 KaxKIAYI0 TOUKY

IPOCTPAHCTBA MPOXOAHUT 3 MOBEPXHOCTH ITOrO CeMeHCTBa: IBA LIUNTHICCKAX TapadOIonIa U OJUH

rUepoOJIMIeCcKuil.
2 2 _
OTH KOPHH HAXOJATCS U3 TOXK/IECTBA i + Z 20 — s = (u=s)(s+v)(s+ w)’ OTKY/JIa
at+s s s(a+s)
$:v+w—u—a7 y2:(a+u)(a—v)(w—a)7Zzzuvw )

2 a a

31ech w > a COOTBETCTBYET MapabOJIHIECKUM KOOPAMHATHBIM JHHUAM, 8 0 < v < a - 3/ IunTnde-
ckuM. Ilapamerp v dukcupoBan u pasen b: TeM CaMbIM OH 33J1aeT SJIUNTUYCCKUN 1MapabosIoni, 1o
KOTOPOMY TPOUCXOIUT npuzkenne. CaeaoBaTe bHo, (U, v) MOKHO PACCMATPUBATL KAK JIATDAHKEBBI
KOOD/IMHATHI B 3a/ia4e.

[TockoabKy moJiHAST MeXaHWYecKasi SHEPTHS MTPU JBUKEHUH COXPAHSIETCs, TO TaMUJILTOHHAH 3a-
naan H = %(mz + 9% + 2%) + mgx aBigeTCa IEePBBIM HHTErpagoM. [T IOIHOM WHTErpUPYeMOCTH
3aJa9i HYKHO 2 MHTerpaJa; BTOPOil OyIeM UCKaTh, mepeiisd K JarpaH:KeBbIM mepeMeHHbIM. O60-
3HAYUM TaKzKe M — Macca 4YacTHIlbl, § — YCKOpeHne CBODOIHOrO majeHus, a + b u b — KBajapars

Call

"mostyoceit" napatosonga. Ilocae 3aMeHbl KOOpAMHAT HMeeM CJIeIyIoNiee BhIPaKeHHe IJIsT TaMUIIbTO-

HUAHA B IIepeMeHubIX (u, v):

B 2 (a—v)v 5, (a—ww , mg
H_m(w—v)( vib DT T wb pw)+7(v+w—a—b), (3)




The Py, Py — conpsizkeHHble uMmyabebl. Cormacao A. M. Tlepesomosy ([6]) BBLAEIsIETCS BTOPOIT HH-

TerpaJr:

La—v)v , m?g, , mh
S — . 4

Nrak, paccmarpuBaeMasi cHCTeMa — TaMHJIBTOHOBA, Ha (T*P, w), rie T*P = T* P(u, v, py, Pv),
dimT*P = 4; w = dv Adp, + dw N dp,, — KaHOHWYECKasd CUMILICKTUYECKast CTPYKTypa. [IpsMbIM BbI-
YUCJIEHUEM TTPOBEPSAETCsI, YTO OTHOCUTEILHO cKoOKHU [lyaccona, mopoxaennoit hopMoit w, HHTErpasIbl
H n F Haxo#gaTcs B MHBOJIIOIUHN.

Hanee gepes (h, f) Gynem obo3HavaTh GUKCHPOBAHHYIO Mapy 3HadeHui nHTerpasos H, F coor-
BETCTBEHHO.

HaXO,ZLI/IM YpaBHEHUA OBUKEHUA:

0= im(w4— 2 \/2 (?U;vb))v (f + m—(v2 —(a+ b)v) — mThv>,

’9
8
W=+ 1 \/Z(C(Lw__i_wg;l) <f+mT2g(w2—(a+b)w> —m—hv)

VX MOXKHO yIPOCTUTD:

b=t P, = /P, (5)

w—v w—v

_ 2 2 h
%(a%—ﬁz—i—f),a:%, Bz%(a—i—b)—i—%.

Pemenus stux pudpdepennuaabHbIX ypaBHEeHUN 3aBUCAT OT napaMeTpoB h, f. Ilpu ananuse cio-

rae P(z) =2

enus JIMyBUJLIS MHTEIPUPYEMBIX CHCTEM BazKHO 3HATL Touojoruio nosepxuoctu Q3 = {H = h}
(M309HEPreTHYeCcKOll OBEPXHOCTH); B CUJLY 3aKOHA COXPAHEHHUS SHEPIUH DeIeHus He TTOKHIAT Ty

IIOBEPXHOCTD.

Hocruxkumbie obnactu. JIpukenus cucteMbl Ha TP, 3aiaBaeMble ypaBHeHUSIMH (5), BOSMOKHBI
JIUIIE TIPU TeX (v, w), T7Ie TOJAKOPEHHbIE MHOTOWIEHBI HEOTPUIATETHHBI. UTOOB HANTH UX, TPUMEHHM
omucannyto M. I1. Xapramosbiv B [3] mporemypy. Kparko onumem eé.

PaCCMOTpI/IM 0m06pa9+ceHue MOMEHMA
F: HxF —R*h, f)

Im F naswiBaercsa donycmumoti obracmuvio.

O6osnaunm x = (h, f); Torna F, = F~!(x) — unrerpambuoe MuOrOOGpPasHE.



Pacemorpum mipoexiuio F, Ha IUIOCKOCTH TepeMeHHBIX (u, v); o6pa3 31oii npoeknuu Acc(x) Ha-

3BIBACTCA JOCTNUNCUMOTL 004aCTNDI0.

Ouesnano, aro Acc(z)e {(v, w) : P(v) >0, P(w) > 0}.

YeraHOBHM 00JIACTH B EPEMEHHBIX (U, W), B KOTOPBIX €CTh TPAEKTOPUH CHCTEMBI.

I/ICXO,ZLHI)IG IIepeMeHHbIC€ 3aJa9i BbIPazKalOTCdAd Yepe3 NPOoU3BCICHUA BOCHBMHU pPaJUKaJI0B, IJId

TOPBIX IIPUMEM CJieIyrorme 0603HaAYeHNS:

1
1 =+a—v, 1o = /v, T3 = , Tar = Jav? = Bu + f,
v+b
1
T2 = VW — a, Ty = \Jw, r3 = WD T42 = \/—awz—l—ﬁw—f.
Torna Buipazkenus i ha30BBIX NEPEMEHHBIX X, Y, 2, &, U, Z TIPUMYT BHJ
v+w—a—>b
r=——"
2
a+b
= 11T
) p e
b
2 =\/ ~T2iT22
a
. vtw
xTr =
2
. 1 a + b( N )
= — 7197917317 7117997327
Y 2w —0) b 12721731741 11722732742
: 1 b
R=or T N —(7”117'227’317“41 + 7”127"217“327”42)
2w —v) V a
Janee, Beeaém dpyukimo "Oyaen 3nak"
0,6>0
bsgn 0 =
1,0<0
1 00603HaUNM 2z, = bsgnr?), z4., = bsgnr?,, s =1,...,4.

Torma ycJloBus BENMECTBEHHOCTH Bhipazkenuii (6)—(11) mpumyT

21P25=0
2@ 26 =0
200 23D 24D 25 =0
a@%@%@%zd

21D 23D 2D zg=0

\22@25@27@2820

BHJ,

(12)

rJie 3HaKOM @ 0003HaveHa Olepalys CyMMBI 110 MOJLY.II0 2. VICKJITOYUB JIMIIHAE YpaBHEHUN U JI0OABUB



YCJIOBUS-MMILTAKAIIUN, BBITEKAIOIIHE U3 OrpaHudennit w > v, a > 0 u b > 0, mojydaemM cucreMy

21@200D2=0, 2®2 =0,
2Pz B2 Brzg =0, 20B 25 =0;
zs >z =1, zg—> 2z =1,
2o —=zn1=1, 2 >24=1,

z3—>z21=1, z3—>2=1,

2>z =1, zr—>z5=1,

Eé pemtennenm siBisercs BekTop z = (z;) = (00000000).
CrenoBaTenbHo, TOCTHXKAMAS 00JIACTh 3a0a8TCA HEPABCHCTBAMU
v—a<0, v=0, v+b>=0 av’—pv+f=0,
(13)
w—a>=>0, w>=0 w+b=>0, ow®—pw+f<O0.

Tomooruueckuii aHAIN3 Teleph CBEIEH K UCCISJIOBAHUIO MPOOOPA30B TOYEK TOCTUKUAMON 00-
gactu Im F. B janpueiiniem Mbl MOKaykKeM, 4TO OHA COCTOMT M3 HECKOJIHKHX KOMIIOHEHT CBSI3HOCTH
(Ha3bIBAEMBIX OOJIACTSIMU BO3MOYKHOCTH JIBUKEHNS), DA3/EJeHHBIX HAOOPOM KPHBBIX. DTO HAOJII0-
JIeHIe UMeeT HADJISIHBIN Tomogorndeckuil eMpicst: ecau (h, f) — BHYTpeHHsIS TOYKA KOMIIOHEHTHI,
10 F1(h, f) ecrb peryjisipHoe unTerpajibHOoe MHOIOOOpa3ue (BO3MOXKHO, COCTOMIIEE U3 HECKOJIbKUX
KOMIIOHEHT CBSI3HOCTH), & B TP00Gpa3e TOUeK STHX KPHBBIX OKaKyTCs OHMYPKAIMU DeryasipHbIX
HHTerpajbHBIX MHOr00Opas3uii (0cobble moBepxHOCTH). AHAIN3 ITON 331441 KJIACCHICCKUMHU MeTO/1a-
MU 3aTPYJIHEH B CHJIy HETTAJKOCTH CHCTEMBI B HOBBIX KOODJIMHATAX (HAIpHMep, ypaBHeHus (5) He
OpesIeIeHbl P U = W = a). BeaeacTBue 3T0oro Heb3si HOJAb30BATHCS KJIACCHIecKoil Teopemoit Jlu-
yBusLIs. Ho THII METErpaJbHBIX MHOr0OOpa3uii 1 UX MepecTPOMKI Mbl YCTAHOBUM SBHO, OIMPASACH HA
AJITOPUTM, U3JI0KeHHbIH B [3]. OTMeTnM, 9T0 KOJMUecTBO 06JIacTell BOSMOKHOCTH JIBUYKEHUsT OyIeT
3aBUCETH OT IMApaMerpoB 3ajadu m, ¢, a, b. Oupegejsdonyo pojab Hrpaer 3Hak ¢ — 'yCcKopeHus
cBOOOIHOIO MAJICHUA KAK YK€ OTMEeYaJIoCh paHee.

Cornacto [3|, ocofGble MOBEPXHOCTH, COOTBETCTBYIOT TeM 3HadeHusiM napamerpos (h, f), mpu Ko-
TOpBIX anrebpamdeckas kpusas v’ = /P (v) B mpoctpancTse (v', v) umeer ocobbre ToIKH. MOKHO
[I0Ka3aTh, YTO B YCJOBUIX UCCJEyeMOil 3a1a491 HAJIn4dre 0co00H TOUKM Y TaKOil KPHUBOI S9KBUBaJIEHT-
HO HAJIMYHIO KPATHOTO KOPHS y MHOTOWJIEHa, CToAIIero B qucanresne P(v).

CoBokynnocts Takux nmap (h, f) Ha mwiockocrn R? HaspiBaeTcsa pa3aeagionuM MHOZKECTBOM. BbI-
HOJIHSAS BbIYUCJICHUST, HAXOAUM, 4TO PA3/IeJsIONee MHOKECTBO COCTOMT U3 TPEX KPUBBIX, 38/1aBAEMbIX

1
ypapHenusgvu [ = 37(2h + (a + b)gm)2, f= %(Qh + bgm).
g



Tonosornveckuii anamm3: g<0. B 3sroMm ciyuae yeiaosus (13) onpemessiior 9eThipe THIA TOCTH-
JKUMBIX o01acTeit. Ouu nepeuncaensl B Tabaute 1. Tak, MOXKHO 3aMeTUTh, YTO KaXKIbIi TUI 00.1aCTH
OTIpe e IsIeTCsS B3AUMHBIM pacioiozxennem kopueit. Kaxkomy crmocoby pacmosioykenust KOpHeit apyr
OTHOCHTEJLHO JIPYra COOTBETCTBYET olpejieieHnas obnacts napamerpos (h, f). Obosnauum Ha KO-
opauHaTHOH maockocTd R2(h, f) 9Tr 0ob6gacTh 1 pas3aendionye KpuBble; MOy IiM H300paskeHHyIo Ha
puc. 2 quarpammy. B npoobpase kaxk1oit €€ Touku OyjaeT HeKOTOpas MHTEeI'PaIbHas TOBEPXHOCTb —
peryasipaasi njm ocobasi. YIBHO yCTaAaHOBHM TOTOJIOTHIO STUX WHTEIPAIbHBIX TTOBEPXHOCTEI].

CHagajia yCTAHOBHM KOJHYIECTBO CBI3HBIX KOMIIOHEHT B IIPO00Opa3e TOYeK KayKI0H JTOCTHKUMOM
061aCTH. DTOT MPOIECC OCYIIECTBIISIETCS ¢ IOMOIBIO TEXHUKY Oy/IeBbIX dbyHKIuii (cM. [3]) B mpume-
HeHun K GyHKInu, 3anaBaeMoii cucremoii (12). Pesyabrarsl ananmsa cBegeHbl B Tadauiy 2.

Bce moctmkumbie 06/1acTH, BOSHHKIINE B 33J1a9e, HMEIOT BUJI IPSIMOro npousseaerusd. Ilosromy
OyJeM nccieIoBaTh Tpooopas3 oTodparkeHnuss MOMeHTa, (DUKCHPYS OJIMH U3 COMHOXKUTE e U paccMmar-
puBad MMOJYIUBIIUECA CEICHU .

B nmokazarenbcTBax OyieM NpUIepKUBATHCS CAEAYIONIUX ODO3HAYEHUH JIJIsI HEKOMTIAKTHBIX WH-

TerpajbHbIX HoBepxHocTel: V =V X R, rne V — mwiockuit 2-atom, Cyl = S' x R — muamuap.

Tabmmna 1:
Howmep obutactu Kopan O6nactp u3menenus v | O61acTb U3MEHEHUS W
I n<0<é<a 0, & la, +00)
I7- n<0<a<¢ [0, a €, +00)
I1I- O<n<é<a n, £ la, +00)
IV O<n<a<g [, a [§, +00)
Tabmuma 2:

Howmep ObmacTs n3Me- Pannkamnno Kou-Bo knaccos Paznnuaromue
obJiacTn HeHnd (U, w) BTOPO# TPYNTHI | 3KBUBAJEHTHOCTHU rkoMnoHeHTHl ABB®
I_ 0, &] x [a, +00) T21, T41, T12 2 21 D 26 D 27 D 28
I1_ 0, a] x [£, +00) T11, T21, T42 2 23D 24 D 25 D 26
ITI- n, &] % [a, +00) Ta1, T12 4 21D 26 D 27 D 25, 22D 26

IV 1, a] x [§, +00) T11, T41, T42 2 22 @D 26

Vreepxkaenne 1. [Tepexony depes rpanniy obacreii I_ u [1_ orsedaer 6udypkarmn tuma Cs.

Joxka3zareabcTBo. CBa3nble KoMIoHeHTH F ! B obstacTu I_ oTamdaioTes 3HAUCHIEM 2, P zgD 27D 2g.
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Puc. 2. Budbypkanuonnas jguarpamva mupu g < 0

Qukcupys w, MBI BMecTe ¢ TeM (UKCHPYeM 3HAKU BCEX PAJNKAJIOB, 3aBUCAIIAX OT HepeMeHHON w.
Takum obpaszom, mpoodpazom orpeska {0 < v < &, w = const} ABAAIOTCS IBe OKPYKHOCTH, OTIHYA~
IOIMHeCs 3HAYCHHEM IIePeMEeHHON 2;; 0603HAYMM 3TH OKDPYKHOCTH 71 U Yo. Ilogoxus v = Esin? @, ¢
mod 27, ToJyIuM SIBHYIO MapaMeTPU3AINI0 STHX OKPYKHOCTEH.

Bronb kaxk1oit 3 oKpyKHOCTEH 71, Yo MEPUOINIECKH MeHseT 3HAK PAJIUKAJT T41. B cooTBeTCTBUN
co 3HaueHueM z; = bsgn 14 pazjenum y; ua ayru v, =y, N{z =0} v =y N{zu=1},i=1,2
(puc. 3, a).

AHaIoru4HO, cBA3HbIe KOMIIOHeHTH F 1 B o6mactu [1_ oTm4aloTcs 3HadeHueM 23 B 24 D 25 P 26.
[Ipoobpasom orpeska {0 < v < a, w = const} CHOBA SIBJILIOTCs JiBE OKPYXKHOCTHU, OT/JIMYAIOIIUECS
3HAKaMI CYMMBbI 23 @ 24 (6e3 orpaHmdenns OOITHOCTH MOXKHO CYUTATh, YTO OTJIMYHE TOJbKO B 3HAKE
Z4, TAK KAK 23 OIPUHAJJIEIKUT K MEPBOIi TPYIIIe U, CJIe0BATEJbHO, He MEHSIET 3HAK). B0Jb KaKIoit
U3 9TUX OKPYZKHOCTEll MepHoOIUIecKd MeHsIeT 3HAK IMepeMeHHas 27.

Paccvorpum nepexost, uepe3 rpanuity obstacreit I_ u I1_. B obsactu I_ jayrun oObeuHSIOTCA B
OKPYZKHOCTH II0 CXeMe fyfr Uy, fy; U~y ; Ipu mpoxojie B 0071acTh [/ 1yru meperpynnnpoBBIBAIOTCS
II0 cxXeme 71+ U 'y; n vy, Uy, (puc. 3, a). Ha rpamune obaacreii ayru %i UMeEIOT OOIIe KOHITHI B
roukax u = a = £. VImenno tak ycrpoen miockuit arom-oudypkanust Cs.

Ceuenne {v = const, w > £} ecThb npsiMasi; IapaMeTPOM Ha Hejl SIBJISETCs 3HAUCHNE PAJIHKAJIA T'g9,
U3MeHsIneecss oT —oo 70 +00. llepexos depe3 rpanuily He MeHdeT TOIOJOTHYECKOTO THUIIA ITOTO

ceyeHud.



CIte10BaTeIbHO, TPEXMEPHA OKPECTHOCTH 0COBOTO CJI0S CTh HeKOMIAKTHBII 3-aToM Cy = Cy X R,
2Cyl — 2Cyl. Omnospemenno ycranosieno, aro npu (h, f) € I_ F1(h, f) =2Cyl; npa mammnIpa
Oyaer u B ipoodbpase Touek u3 odsactu [[_. O

YrBepxkaenue 2. Ilepexony 4epes rpanuiy obsacreir I/ u I'V_ orBedaer OudypKanuu TUa
Cs.

Hoxka3zareabcTBOo. [[pakTrdecku mMoJHOCTHIO HOBTOPIET JO0KA3ATEJIHCTBO YTBEPAKIeHUS 1, TOIb-
KO pa3bueHne Ha OKPY KHOCTU OYJIeT MPOUCXOAUTH yrKe M0 3HAKaM JAPYTUX PaJIUKAJIOB.

Durcupyem cevenne {0 < v < &, w = const} B obnactu I1_. Ero npoobpas — jiBe OKPYKHOCTH
Y1, V2, OTIMUAIONINCCS 3HAUCHAEM 245 TOMOKEAM v, =, N{z =0}, v = v N{zn=1},i=1,2.

B o6mactu IV_ npoobpasom orpeska {n < v < &, w = const} TakiKe sIBISIIOTCA JiBe OKPYKHOCTH,
OTTHYAIONIHECS 3HAYEHHEM 2o, a 3HAK z4 NMUKJIMYECKH MEHSeTCs BIOJIb KayKI0i U3 HUX.

[Tepexon yepes rpanuity odsacreit [1_ u I'V_ neperpylnnupoBbIBaeT 1yru %i CJIEIYIONUAM 00pa30M:

v U~y uyy Uy, B obaactu 11,

’}/Zi CKJICNBAIOTCAd KOHIIaMHM B TOYKAX U = 0 =1,

v U~y myy Uryy B obnactu TV .

ONMHMCAHHAs TAKUM 00Pa30M MepecTpoiika ecTh miaockuit atrom Cs.

Ceuenne {v = const, w > £} ecThb npsiMast; IapaMeTPOM Ha Hefl SIBJISETCs 3HAUCHNE PAJIHKAJIA T'g9,
U3MeHsdmIneecss or —oo J0 +00. llepexos depes rpanuilyy He MeHAET TOIIOJOTHYECKOI'O THIIA TOIO
CeYeHMsI.

CiietoBaTeIbHO, TPEXMepHash OKPECTHOCTH 0CODOT0 CJIOf TakzKe aABjsercd 3-aromoMm Co, W TIpHU

(h, f) € IV_ F=1(h, f) =2Cyl. O

Vi 123
Y1 123
a) 6)

Puc. 3. K noka3arenbctBy yrBepKaenuit 1,3

YrBepkaenue 3. [lepexony depes rpanuity obsacteit [/ w IV_ orBeuyaer Oudypkamun THIA
2B.
HokazarenbcrBo. Pukcupyem cevenne {n < v < &, w = const} B obnacru 11 _; ero mpoobpas

— YeTbIPe OKPYKHOCTHU Y1, . . . V4, OTJIMYAIONIMECH 3HAYCHUAMU 21, Zo. TaK KaK KPUTHYECKUIT yPOBEHD



COCTOMT W3 JIBYX KOMIIOHEHT CBSI3HOCTH, TO MOKHO HPOBOJUTH BCE IMOCJEAYIONIUE JeHCTBHS JIJId
KasKJI0# KOMIOHEHTBI 10 OTJIEJbHOCTH, 3abUKCUPOBAB 3HAK 2o (CYMTAEM, UTO 1,72 MPHHAIIEKAT
OJIHOI KOMITOHEHTe, V3,74 — JApyroii.) Cunraem, ato Ha 71 21 = 0, HA Y2 21 = 1, B npenerax oguoit
KOMIIOHEHTBI CBA3HOCTH PACCMOTPUM pa3OHeHHe OKPYKHOCTEH Ha JIyTd CJIeLYIONUM 00pa30M:

v =% U{z =0}, 9 =7 U{z =1} (puc. 3, 6).

Baonb okpyzKHOCTH gBIsIONEHCs Tpoobpa3om cedernnst {n < v < &, w = const} B obaactu IV_|
MUK/INIEeCKA MEHSIIOT 3HAK PAJIUKAJIBL 711, T'41. VIM oTBedatoT OysieBbl 3HAKHU z1, z4. C ydeTom opu-
eHTAIluH, 33/IaBaeMOil HallpaBJIeHHEM BO3pacTaHUs IEePeMeHHON ¢, IMoJjydaeM, 9TO OKPY>KHOCTH 7
U 7 TPHU TEepexoJie uepe3 KPUBYIO PA3JIeIdIoNero MHOXKECTBA OOBeUHIIOTCS B OJHY OKPYZKHOCTD
v Uvy Uqy Uqs (puc. 3, 6). T.e. npoucxoaut 6udpypraius tumna "BocbMepka'c ToUKoil camonepe-
ceyenusd B u = a = £. B TepMuHAxX aTOMOB Takasd HmepecTpoiiKa 3aaeTcd ILIOCKUM aToMoM B.

Ceuenne {v = const, w > £} ecTh npsiMasi; TAPaAMETPOM Ha Hell sIBJISETCs 3HAYEHHe DaUKajia
r49, M3MEHMONIEECsT 0T —0o0 10 +00. [lepexos depe3 rpaHuily HE MEHSIET TOIOJOTUYECKOrO THIA
sroro cedennd. [Tonydaem, aro oudypkamnus Ha rpanuie obaacteit [11_ n [V_ cooTBeTcTBYET IBYM
HEKOMIAKTHBEIM 3-atomaM B = B x R, u npm (h, f) € I11_ F~'(h, f) =4Cyl. O

YrBepxkaenuue 4. [lepexony udepes rpanutty obnacteit I u I11_ oTrBedaer OudypKaIUu THIIA
2B.

HokazarenbcrBo. Pukcupyem cevenne {0 < v < &, w = const} B obaacru [11_; ero mpoobpas
— YeThIpe OKPYKHOCTH Y1, . . . V4, OTJIHIAIONMIMECS 3HATCHUSIMHI 21, 2o. TaK KaK KPUTHIECKHH yPOBEHD
COCTOUT U3 JBYX KOMIIOHEHT CBSI3HOCTH, TO MOZKHO MPOBOJAUTH BCE MOC/IEAYIONIHe AefiCTBUS s
KasKJI0# KOMITOHEHTHI 110 OTJeJbHOCTH, 3abUKCHPOBAB 3HAK 2 (CYMTAEM, UTO 1,72 MPHHAIIEKAT
OJIHOI KOMIIOHEHTE, 73,7Y4 — JPYTO.)

CuutaeM, uTo Ha Y1 25 = 0, Ha Y9 29 = 1, B mpenenax oqHoll KOMIIOHEHTHI CBI3HOCTH PACCMOTPHM
pas3bueHne OKPYXKHOCTE Ha JAYyT'U CJAEYIONUM 00pa3oM:

V=7 U{z =0}y =vU{u=1}

Broabs okpyxuocTH,aisomeiics mpoobpazom cedenust {0 < v < &, w = const} B obmactu [_,
IUK/INYEeCKA MEHSIIOT 3HAK PAJUKAJIBL To1, T'41. VIM oTBedatorT OysieBbl 3HAKHU Z3, z4. C yderom opu-
eHTAINK, 33/1aBAEMOil HATIPABIEHUEM BO3DACTAHUS MEPEMEHHO (o, TOIydYaeM, ITO OKPYKHOCTH Yp
U 7o IPHU IEepexojie depe3 KPUBYIO Pas3Ie/sdionero MHOXKECTBA O0beIUHSIOTCI B OJHY OKPY2KHOCTD
v UAr Ury Ung, Te. npoucxoaur 6udypkanus Tuia "BochbMepka''c TOUKoil camonepecedeHus B
u=0=¢. B repMuHax aroMoB Takas IepecTpoiika 3aJ1aeTcs IJIOCKUM aToMoM B.

Ceuenne {v = const, w > a} ecTb IpsAMasg; IapaMeTPOM Ha Heil ABJISETCsI 3HAYCHNE PAJIUKAJIA g9,
U3MeHsIIeecss 0T —oo J0 +00. llepexon depes rpaHuily He MEHAET TOIOJOTHYECKOTO THIIA TOTO

ceyeHmdg.
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Takasa 6udypkamus Ha rpanute obnacteir 11w IV_ cooTBeTcTBYeT NBYM HEKOMIIAKTHBIM 3-
aromam B. O
B pesyabrare JIoKa3aTeIbCTBA ITUX YTBEPKIACHUNH BLIYUCICHDI PErY/IsdpHble HHTErPAJIbHBIE MHO-

roodopas3us U OInpeJieJieHbl UX OUypKAIIH.

I'pybbie mosekyabl. 3adukcupyem Benuuuny H = h u OyjaeM paccMaTpuBaTh U309HEPTETUICCKOE
muoroobpasue Q3 = {H = h}. Jlng Hero n3osHepreTudeckasd MoaeKy1a QOMEHKO ONPelIeNgeTca KaK
110C/1/I0BATEILHOCTD TiepecTpoek nosepxuocreit F1(h, f) upu dbuxkcupoBanHoil BejuYuHEe SHEPrUK
h n w3mensgiomemcst 3Hadennn f.

[Tocie mpoBeIeHHOI0 B MPEABIAYIIEM IIYHKTE TOIIOJOTHYECKOI0 aHAIN3a MOXKHO CJIeIaTh CJIe/Iy-
IOII€ BBIBOJIBI:

— mpoobpa3 TOUKH W3 BHYTPEHHOCTH IOCTUZKHUMON 00JIaCTH Peryssper u romMmeomMopden obbe -
HEHUIO IHJIUHIPOB,

— Ha TPAHUIAX JIOCTHKUMBIX 00J1acTeil (T.e. Ha Pa3IesaoNX KPUBBIX ) IPOUCKOIAT MEPecTPOiKN
TUX MHUJIHHIPOB.

Crie1oBaTeILHO, YACTh PA3JIEISIONIET0 MHOKECTRA, JIeZKAINAs BHYTPH JOMYyCTUMOI 00/1acTu, Ieii-
CTBUTEJIBHO sIBJsgeTCsa OHMYPKAIMOHHON TUArPaMMOIA.

Ha amarpamme BBIIEIsieTCs YeTHIpE 30HBI YHEPTHH, B KOTOPBIX T'PYObIe MOJIEKYIbl OIUHAKOBBI.
Crmcok pe3ysibTaToB, IPUBEIEHHBIN B Tabsmie 1, 3aBepiiaer T0Ka3aTeIbCTBO TEOPEMBI.

O

Tomotoruyeckuit anaaus B ciaydae g > (0 Oojiee cI0:KeH, TaK KaK B 9TOM CJAydae peryJspHbIe
HHTerpajbHbIe TIOBEPXHOCTH KOMIAKTHBI (rOMeOMOPGhHBI HECBSIZHOMY 00beJHHEHUIO TOPOB). DTO 110-
TpedyeT BBIYHMCJAEHUS METOK Ha pebpax rpyboif MOJEKy/abl U, KaK CJIeJCTBHE, STBHOI'O OIPeIeIeHUs

0a3UCHBIX IUKJIOB Ha I'PaHUYHbBIX TOPpaX aTOMOB.
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