YKPAUHCKUW
FrEEOMETPUYECKW
CBOPHUK

BbINYCK 22




MWUHHUCTEPCTBO BBICLLEIO U CPELHETO
CMNELMANLHOIO OBPA30BAHUA YCCP

XAPLHOBCHWH FrOCYAPCTBEHHbIMN
YHUBEPCUTET UMEHMU A. M. TOPBKOI O

YHPAUHCHUMU
FEOMETPUYECHWI
CBOPHUH

BbIMYCH 22

Pecny6nuHaHCHHUA
MEHBEIOMCTBEHHbIH
HayuHblH COOPHHHK

OcHosan B 1965 .

XAPBEHOB
H3AATENLCTBO MNPH XAPLHOBCHOM
roCyAPCTBEHHOM ¥YHHMBEPCHTETE
H3JATENbCHOTO OBBEAHHEHHA ,,BULLA LLUKONAY
19792 i



YIK 513
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K. A. Amunos

OBOBL4EHWME TEOPEM AHOBW M 3HHEMEPA
O HPUBLIX '

B Teopun KpUBBIX B TpPEXMEPHOM €BK/IHIOBOM npoctpanctee £°
- W8BECTHA cleaylomas Tteopema SIKoGu: coepuyeckas HHIKKATPHCA
[MEBHBIX HOPMAlell 3aMKHYTOH KPHBOIH pasGuBaeT exuuuunyio chepy
¢+ Ha ABe paBHOBEJIUKHE o0JjacTu®,
 Has Toro uteGe Qurypupviomue B hopMyIHpoBKe TEODEMEl I10-

HATHSA OBUIH OJNOBHAYHO ONpPejie/eH, KPHBAS JOMKHA VJOBJAETBO-

PATH YCNOBMSIM: KPMBUSHA €€ k== (0 W HHIMKATpHCA DJABHBIX HOp-
ManeH He HMeeT CaMOMEpeceueHHi.

PaccmoTpum oGoSumienne 5TOH TEOPEMB a5 3aMKHYTHIX KPHBBIX
B Er Ilyerh Kpupan ' pacmosomxena B £ s—ee mauna IYTH
& ... & — compoBox Aaromui HatypannHbli pernep. [lpefmonaras,
UTO KPHBHSHLI KPHBOH ki =2 0, paccMOTpHM WHIMKATpHCY HOpMameii

§i(s), 2<CiCm—1, T. e. KpHMBYIO Ha €LHEUYHOLN cepe S71, mo-
JYUEHHYIO OTKNaJBIBEHHEM BeKTOpa & OT (DPUKCHPOBAHHOH TOYKH B
E", Unankatpucy o6osHaunM uepes ;. [las Kaxioro i TAKOro, 4To
2<{i< h—1, onpeneaum naockocrs T, [IpOBEJEHEYIO uwepes &

i 1. Kpusag y: u miockocts 7 BAOML Hee OMPEAeNsIOT MOMO-
cy @, ;

Teopema 1. Tyeme F?— deyneprasn odrnoceasnasn opuermupyenas
nosepxnocmp 6 cgepe SV, umerowjan 2panuyer unGurkampucy vy u
Kacatoyanca noaocet ;. Toeda urmeepaioras eayccosa Kpususia F2,

{ KdS = 2a.
F2

Has joxasare/beTsa 9108 TEOpEMB HCTIONB3YeM topmyay [Naycca—

Bonne .
cdt
KdSz-—j — + 2n,
Pg

Ft 7
rae {— piuHa AyrH yi, 1/p;—ee Teojesuueckas KpHBHSHA Ha MO-
BepxHocTH FZ. ' '

Halizem BbipakeHHe KOHTYpHOrO MHTEIpaja B npaBofl TacTH aToll
(popmyail. Teomesuueckas Kpusussa 1/p, Kpumoit y; ma F? ectb c

* Jacobi €. G. J. Uber einige merkwiirdige Curventheoreme.— «Astrono-
mische Nachrichtens, 1843, Bd 20, S. 115—120. '



TOYHOCTBIO A0 3HAKA JJHNA NPOEKUHH BEKTOpa KPHBH3ILL KPHBOH Y
Ha naockoctb T';. 3amnHIieM eIMHUYHBI KacaTeNbHbI BEKTOP V; K MH-
AHKATpHCE Yi:

d%; dE; ds R fomn] ki -
A e R F =G =
dt ds dt R g 2
k” g+ Ry VI, -+
= cos af;_ + sin ag;q1,
k.
LAe o= arctg-k——"—. Tak Kak |v;| =1, T0 orcloga zHaxoAUM gf:
i—1
B 1
v b2+ b
BanmiieM BeKTOp IJIAaBHOH KPHBHU3HBEI KPUBOH 7;
dvi dg; . d5i+1) ds w o da
= (cossz + Sin = i + (—sin a&;—; 4 cos af; 11) @
. dv; .
Tlpu BbIYMCTEHHH -~ BOCIIO/b3YeMCS (HOPMY.IaMH Dpene
e e O —by o ek By = — b + ki
ds i—2%i—2 i—1=is ds i'mi A2+
Torga nonyuum
dvi kiR k. ik
e B — & ——— &+
2 1 2 v 2 -
B kil ky kZy+ Ry

o 1 sevieom - dot
4 (—— sin ag;—1 + cos @&y e

TNocneiuufl Y4ICH B 3TOM BBEIPAMEHHH JaeT NPOeKIHIO Ha IJIOCKOCTDh T;.

) 1 do
CaefoparenibHO, HCKOMag TeoJe3duyecKass KpHBH3HA . = Tax kax
no ycaoBuio k; =4 0, TO yroa o OJHO3NAYHO ONpefeseH Ha KPHBOW

(* ot o et
¥:i, H NO3TOMY \ e { E‘d‘f: 0. YTBepKAeHHe TEOpPEMBI BHITEKAET

1; 4

u3 copmyant aycca—DBonne,
2 dvy ¢
3aMeTHM, UTC NpoeKIs BEKTOIJad—r—{HE TPOCTPAHCTBO, OIpeaC/Is-

€MO® BEKTOpaMH ¥, &, ..., &3, &i43 ... & paBHa Hymo. Ilo-
STOMY TEOJE3HYECKasl KPHUBH3HA JHHHU V; HA [OBEDXHOCTH, KACAIO-
MEeHCA ¥; B BEKTOpa, ABJAIOMErocs Jupeiinofl KoMmOHHamWell BekTO-
poB &, ... &3, &3, ..., &, paBHa HYJIO.

Ilanee paccMoTpum oGoOIeHHe TeopeMbl JHHENEpa 0 KPYYeHHH
4CHMITOTHYECKHX JIMHHH Ha IOBEPXHOCTH OTPHLATETbHOH KPHBH3HBIL,
Ilyerp F?—aByMepras nosepxHocts B E£7 Ha KOTOpOH uMeercs
acHMIITOTHYECKas JHHHA I', T. €. JHHHS, BEKTOD TIJIABHON HODMAJTH
KOTOpofi pacmoJiokeH B KacaTeJpHOH INIOCKOCTH. ['ayccoBa KpHBHSHA
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K NOBEPXNOCTH HENONOKNTENILHA, & JIANC HOPMAMBHON KPUBHSHAL
B Toukax x ¢ I' npoxoaur uepes Touky x. BBesem Ha moBepXHOETH
HOOPJAMHATEL 4, v Takue, uTo KpuBas I' ABASETCH KOOPAHHATHOH Mu-
HHel v == 0 u napamerp u Ha I' sBIgeTcss AJAMHOMN ayru. JIunwu o
fiponejiem oproroHansno K I'. Toraa B Toukax I' Gymer ds? = du? +
b Gdv®,

Iycrb &, ..., § — cONpoBOKAAOWMUE HATYpANBHEI perep Ajs
scimnroTnyeckoit auann I, k; — xpuBusan I'. Tax kak &, &, jexar
B KACATENIBHON IJIOCKOCTH, TO &, ..., & JeXaT B HOPMAALHOM Iipo-
(Tpancree. BosbMeM MX 3a GasuCHbIE BEKTODEH HOPMAaJbHOTO MpO-
vIpancTea H HafigeM COOTBETCTBYIOIHE HM KOB[]}C]JHU,HEEIITH BTOPHIX
KBAApATHYHBIX OpM ij.. Hmeem L% = (ry &) =0, k=38, ..., n;
!'|3 _—- (ﬂuu%ﬂ) e _(rogau) & kSG; Lig = (rxm%f) = (ru; _ki——Igf-—l s
“ kiki41) = 0, i > 3. Hcnonb3ys 3TH BHpaXKeHus, Haiiiem rayccomy
KPHBU3HY

K= é“E [LITng_ (ng)z] T k%'
=3

CiieloBaTesibHO, MMeeT MecTo 0GoGuienue TeopeMmbi Jumenepa.
Teopema 2. Kpydenue acumnmomuueckux aunudii (8mopas Kpu-
susna) wa deysepuo nosepxiocmu 8 E®, ¢ sayccoeott xpususHoit K
pasto -+ V —K. Jlas nosepxnocmu 8 E ¢ eayccosoi Kpueusiot
K+ 0 eexmop &; xacaemcs s44unca HOPMAALHOL KpUBLBHEL @ MOYKE X.
[leficTBuTe/IBHO, NycTh NpAMAas, MPOBEACHHAS wepes TOYKY X B
HanpapneHuy &, nepecexaeT SIHIC HOPMAJLHOH KPHBH3HEL €uje B
HEKOTOpO# TOYKe ¥, y =~ x. BBeleM Ha [F? KOOPAMHATHI T4K, YTO JH-
HHS U KaCaeTCs HamPABJCHHS B TOUKE X, JIJIA KOTOPOTO COOTBETCTBYIOMmMEL
BEKTOp HOpMaThHOH KPHBHSHB! paBeH xy. Torma L} = (ry.E,) = 0. Pa-
nee Ml Hama, uyro Lj= L 5= 0. ITostomy BTOpas KBajpaTHYHAs

popma nns §; TOMAECTBEHHO paBHA HYJIO, T. €. SULIHIC HOPMAaIBHOH
KpHBH3HBL BBIDOXKJAETCA B OTPE30K NPsAMOH ¢ HampasieHuem &,.

TTocmynuaa 15 ansapa 1978 e.
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YK 513
H T. Aunanos

OLLEHKW SKBWBAPUAHTHOIO AUAMETPA
PUMAHOBLIX MHOTOOBPA3UM MPU
ONPAHHUYEHUAX HA HPUBU3HY

. Beexenue. IIycts M — cBSISHOE TONOJOTHYECKOE MHOrooGpasue
¢ MeTpukod p. Hblomen [l] Jokasan cyinecTBoBadme TaKOTO YHCJA
Dy == Dy (M, p) >0, uto mobast KOMIAKTH2S rpynna H30MeTpui, Hel-
CTBYloWAs 3¢pQexTHBHO Ha M, HMEeT XOTb OAHY OpPOHTY ¢ AHAMETPOM,
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He MeHbmHMM, uem Dy JIfd KOMUAKTHBIX DHMAaHOBBIX MHOT0OGpa-
3WH ObliH moJyueHsl B |2, 3] oumeHku D, CHHM3Y 4epes IapaMerphbi
METPHKH p. ;
B npeluiaraemoii craThe 3TH pe3yabTaThl GyAyT pacnpocTpaneHb
Ha CJydad HeKOMHAKTHBIX M M HEKOMIAKTHBIX FPYII HB0METPHI,
a rakmxe OyAyT ocsabiensl TpeGOBalHs BBHIIYKJOCTH, HaJOXKEHHEIE
B [2]. JlonyTHO GyZleT ycTpaHeHa HETOYHOCTb, CONEPHAILAFACH B [3].
1.1. Onpenenenne. Iycmv I(M)—e2pynna usomemputi M,
G — ee nodepynna. IKeuBApUArHMHbBIM - duamempom MmHO2006 pasus M
nasoiearom seauwury D (M, p) {:} inf flﬂ)}{p (m, g(m)|geG, meM)
ey +=ar=I(
(B orvmume ot [1—3] suech He 6yaer TpeGoBaThCsl KOMINAKTHOCTD ().
2. O6osnauenus. 3xeck M — Beerga nousoe PHMAHOBO MHOTO0G-
pasue pasMepHOCTH 7; /st KpaTkocTH o6osHauum D (M, p) = D (M),
K;— KpUBH3HA IO JBYMEDHOMY . HalpaBJEHHIO O (CeKIHOHHAs KpH-
BusHa). Hepasenctea, Bmouatomue K, NpPeANIONAraloTCs BHIIOJHEH-
HEIMH TIDH BCeX 0. Bce reoJlesWuyecKue CUHTAeM HOPMAJBHBIMH, BCE
KpaTyafiiHe — HOPMAJbHBIMA Te0Je3HTECKHMI.
3. MHOrooGpasnst ¢ KPHBH3HOH, OrPAHHYEHHON CBepXYy.
3.1. Teopema. [Tycms M — noanoe pumaroso mnoeo06pasue ¢ K, <
=< 1. Ecau ezo paduyc uwsexmusHocmu r;>== 7, mo D (M) = 2n/3.
Ws s1oit Teopembl M H3BECTHON OLEHKH DPafHyca HHBEKTHBHOCTH
(em., mamp., [4, c¢. 98—100]) monyuyaem '
3.2 Caeacrene. Ecau M— noanoe 6dnoceasHoe ptmanoso mo-
soobpasue ¢ 0 < Ko< 1 6 uemnomeprom cayace u ¢ %< K. <1 s8ne-
2
HEMHOMEPHOM caydae, Mo D(M]}Tﬂ.
s 3.1 n reopembt Tomonorosa — Illapadyraunosa [5] noJydaem
3.3. Caencroue. Ecau M— omkpeimoe pusaroso Mroz000pasue

c 0<K.<1, mo D(M)z 2.

Ouenku B 3.1 — 3.3 TOUHBI; pPABEHCTBO JOCTHTAGTCS AJS AEHCT-
BUSl Zy Ha CTaHAApTHOH chepe Sn. ;

JJas KOMIAKTHHIX MHOrooGpasuit u rpynnm Teopema 3.1 dakTu-
‘HecKH Oblia foKasana B [3, Teopema 2). Ilpusepennas Tam ¢opmy-
JIIPOBKA B HEYETHOMEDHOM CJlyyae He BepHa, HGO aBTOD BOCTIOJb30-
BAJICA HEKOPPEKTHOH TeopeMmod us [6].

3.4. lokaszateabcTB0 TeopeMsr 3.1.

1°. TlockoibKy J0Gasi HETpUBHAJBHASN TIpymIa COIEPHUT LHKJH-
YECKYI0 MOATPYNNY, AOCTATOYHO pPaCCMOTPRTh JIHIDbL LHKJHYECKYIO
rpynny @G.

2°. TlyeTe Teopema HepepHa, TOTJA HaagyTes ge [ (M) u Ay >0
Takue, 4TO A JoOeix meM M k HaTypadnHOro BHIIOJHHAETCS

pim g(m)<Fa—h< i

3. Tlyetb 84 (m) = p(m, g(m)). TlockoMBKY r;=>m, TO CYIIeCT-
BYeT €IMHCTBEHHAas KpaTdaimias opm:[0, 8;(m)l— M rtakas, urc
Om (0) = m, om(8g(m))= g(m).
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