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Jexaus Ayoaro.



Beenennnit JexaproM® BB HAYKY MeTOAH H3YYeHIA reoue-
TPUIECEUX'D KOH(PHTypaliili mOMOMBIO IpeIcTaBIeRid WXH ypaBHe-
HiAME VCTAHaBIUBAETDH CBARH MEmRIY AHAJNATAYECKUMH cBOHcCTBAMH
5TEXD TOCTBIRNXD M TeoMeTpUYeCKUMH cBoiicTBaMn m300pakae-
MHXD #My Puryps. DBeariil yenbxs BB amaauTudyeckoil teopim—
BT Teopim (YHENIA ABYXD W TPeXh NepeMBHHHXB, U BB YACTHOCTH
B 00JacTu a.aredpandeckux’d QyHEINIA, 101KEBE BeCTH 3a 0600 CO-
0TBBTCTBEHHOE pacHIdPeHie HAUX'D 3HaHI{ OTHOCUTEABHO CBOIICTBS
TeOMeTPHYECKNXDs KOHPUTypaniil, KOTOPHA I0OIyYaeMb IPHPABHU-
Bad HYIO nozo0HEA pymrnin. Ha camoms xbab, ogmaro, Taroro
noararo coorsbreTBia BB yenbXaxXbh aHAIATHYECKHXT Teopiil u
X' TeoOMeTPHIEeCKHXb IpuiomeHiii garexo He s3ambuaerca. Ilpe-
Epacasg pa6orsr Kpomerepa u Beitepmrpacca mo Teopim Guauneii-
HHXB (OPMP HOYTA HE HOJNYUYHIA JO CHXDH IOPL TeoMeTPpUIecKaro
ucroarosania '). Teopia wumBapiaBTOB® , WJIM HOBag BHCINAL
aare6pa, TOJYYMBIIAS CBOE HAYAJIO BB FeOMETPUYECKAXTE M3CABIO-
BaHiAX® cBoilicTBL Qurypsn, He maMmbHAOMUXCE NpPH JIMHEHHUX'D
npeo0pasoBaHiaX®h, CTalka BB Hacrodllee BpeMs aOCTPAKTHOIO
rucrunanaof , umaygaemoro an und fir sich, m cpaBrmTexrHO
Maao crbraHO a4 TEOMETPHYECRAr0 WCTOJKOBAHIA PESyIbTATOBB
el0 JOCTUTHYTHXD, HA 3HAaUYeHie KOTODHXD IId TeoMeTpid YKasH-
Balbs RJeOIIs BB CBOEXH HOCABIHMXD PaboTaxs.

B® ceoems mspbernoms memyaps ,Ueber einf Fundamental-
aufgabe der Invariantentheorie (Gotting. Ges. Wiss. Abhandl.
B. XVII) Kre6mp mokasanrs, 4T0 Ba PAAy CH EPUBHMH, NOBEpX-
HOCTAMU ¥ KOMIJIERCaAME—TeoMeTpHIeCKIMH KOHQUrypaniamy, co-

1) Eexux He cumrarh maeabpopaniit Jummuma, Kpucroddend, dpoGeniyea
A Op., NpAMBHABIINXG KB Bolpocy o AHQPepeHiaIbHHXD DIeMEHTaXs Pesyab-
TaTH Teopim mpHBegeHiA KBaJPaAaTHYHHXE (POpMB.
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CTaBJIEHHHMA U3H TOYEKT, HIOCKOCTeHl NJIN IPAMBIXB, HEOOXO0IMMO
n3y4aTh W TaRid, R KOTOPHXB HICMEHTOM'S ABIAETCA HE TOYKA,
npAMag WA IIOCKOCTs BB OTLBABHOCTH, HO codyeTanie (Toduga,
mpamag), (TOYKa, IJIOCKOCTH), (OpAMad, IJIOCKOCTH), HAKOHEID
(TOuKa, IpaMad, maockocTs). [loENMATE 9T0 HALO TAKD, 9TO MCXOHd,
HAIUp., U3b Kakoi-uulyxs komOmmamim (touka (a,b,c), TWIOCKOCTH
(@./3,Y)), WBHAEMT BCEBOSMOMHEIMH CIOCO0AMH KOOPANHATH a,b,C
a,B3,) DTOTO DIEMEHTa, HO HPUTOMB TaKh, YTO NOCTOAHHO BHIOI-
Haercad HBKOTOpOE TeoMeTpmYecKoe YCIOBie, BEIPaRaeMoe OXHHME
nam HECEOILRUME YDAaBHEHIIMH MEMRIY BeamduHaMu a,b,c, a,f5,Y,
U TAKUMB 00pasoMB NOIyYaeMb KOH(PUTYPAIiio CH BICMEHTOMS.
(Toura, IIOCEOCTh).—T0apKO0 TPH H3YYeHIW BCHXB TAKEXB TH-
IOBH TEOMETPHYECKUXE KOHPUTYpamiit reomerpid IBYXs U TPEXb
usMbpeniit MOKeTH JOCTHTHYTH TOil CTENEeBH 3aKOHYEHHOCTH, Ka-
KOI0 00JalaeTh Vike TeoMeTpis cAcTeMH OXHOr0 msMbperid, T. e.
QHAJUTAYECCKN Teopid OGHHAPHHKXE (OPME. YiRe BB Teopinm KOHH-
qecKRUX® ChueHif, pascMarpuBaeMHXb KaRb reomerpuiecroe Mhcro
TOYeKH, MH BCTpbuaeMb, KpoMt WHBapianTOBB, KOBApPIAaHTOBE H
KOHTPaBapPIaHTOBB, Takid KoBapiaHTHHI (QOPMH, KOTOPHA COLEP-
JRATH W TOUCYHEHT KOOPAAHATH (OJHOPOJHHA) & Z,%L, W KOOPIVHATH
npamoit u» u,u,. Taria dopum—rass mas. Zwischenformen nam
auBapiaBTH, OyIyYn NPHPABHEHH HYJIO, IPeXCTABIAITS HEROTOPH A
reoMeTpuyeckis KOHpUTypamin, W Jid TMOJHOTH HM3yyYeHld KoHuYe-
CcEnx® cbueniit mHeoOXonuMO u3CABIOBATHE W BTU 00PaA30BaHIA.
KRagrs morazanxs Hae6mp BH yDOMAHYTOME MeMyaph, Beh Ko-
BapiaHTHHA 0o0pasoBaHid naHHON QOPMH MM CHCTEMH (OPMB,—CH
quCAOMB TlepeMbHHNXT Gotbe JBYXDH,——BHPAKAIOTCI HOMOIIBIO Ta-
EBXD POpM’B, KOTOPHS COTEPHKATH HO OLHOMY DALY IepeMBHHHXB
EaJ1aro poja, COOTBBTCTBYIOMIUXE KAKEIOMY POLY OCHOBHHXD dle-
MEHTOBB pascMarpmBaeMaro npocrpancrsa. Keam mnmbems nbiro
¢h reoMerpieit aByX®s msmbpenii, TO OCHOBHHMHI dJeveRTamMu Oy-
AyTH TOYKA W NPAMAd, M COOTBETCTBEHHO JBa POAa HEPeMBHARMXH—
KOODIUMBATH TOUYEYHHA W TAHIeHNiaJbHHA, KORTparpelieHTHHA
nepsEMb. BB npoerparcTsh Tpex® usmbpeniii numbeMs Tpu OCHOB-
HHE 9JIeMEHTa—TOYKY, NPAMYI0 W IIIOCKOCTH, M COOTBBTCTBEHHO
TPHA DPOJA KOOPAWHATB: KOOPIMHATH TOUKH &, X,%,%,, EOOPIAHATHL’
npAMO ¥ KOOPAMHATH IJOCKOCTH,—3a KOTOPHS MOKHO IPUHA-
MaTh MHHODH 2-ro (resp. 3-ro HOpAZKa) COCTaBIEHHHE H3H KOOD-
IOHATH JBYXH (resp. Tpexsd) TOdYers, onpelbrdiomuxsd co00i0
npaMyo (mrockocts). Bw oGmems cayual mpocrpancrsa # usMmb-
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penifi mmbeM's #% TARRXBP OCHOBHHXD HJIEMEHTOBD - IIPOCTPAHCTBA
1 cooTBBTCTBEHHO # POJOBD KoopauHATH. Juaa mscabrosamiii wucro
aJare6panyeckux’s B U3BBCTHEXTD OTHOLIEHIAXD MOMKETH IIPEICTaB-
JATH NPEHMYIIeCTBO JApyroe HalpableHie,—cBojfamee BCh KoBa-
piaHETHHEA 00pa3oBaHid JaHHOK cHCTeMH (GOpMP HA TaKid, KOTO-
P COJXEPIRATH INMEepeMBHHEA OJXHOTO TOJBEO POJa—TOYEIHEA, HO
no HhCckoAbEY psiZoBb. Ho 5To uyncTo amajirTEYECKOE HAIOpaBle-
gie, Bepymee cpoe Havaro orp Hamenam, '), membe ympoGEHO BB
reoMerpuiecknxs uscrbropaniaxs, ubmrp merona Raebma, HocA-
mas Oorbe reoMerpmueckiif XapakTepd U UPUBOAANAA KB He-
O0XOINMOCTH WM3Y4aTh KAMIBI H3D 2”7 THUNOBD IEOMETPUYCCRAXD
00pasoBanifl, KOTOPHA MOJAyYAIOTCd HPH Pa3inyHOll EKomMOmHALIA
pagoBbh mepeMbHHENXB. DB reomerpim aByX’b uambpeniit, anararu-
YecKd M3yuaeModl C¢b MOMOMBIO TePHAPHEIX'D (I)OpM’B nmMbeMd IM0-
BTOMY 4YeTHpe KJacca KOBapiaHTHHXD 00pas3oBamHiil: mMHBApPIAHTEL,
KOBapiaHTH BT TRBCHOMB CMHCIE ciaoBa, KOHTpasapiaHTH U ZWis-
chenformen. Ilepssie Tpu EIacca OpABOAATH KB KPUBEIME, Pas-
CMaTpuUBaeMEIMD Eakbh MbECTa ToYeEds MIM Kakb orudawolia mpd-
Muxb. [locarbrmiit kraccs npuBoIATH KB TBMH reoMeTpuyecKAMB
00pa30BaHIAMDB, aHAJIATHIECKYIO TEOPild KOTOPHXB jaxm Hiaedms
u lopramt B® cBoems memyaphs Ueb. biterndre IFormen mit con-
tragredienten Variabeln (Math. Ann. B. 1. S. 359—400) n
KOTOPHSA HOIT WMEHEMD KOMMeKC08s W3y4YaJb ILae6mb BB cBoeil
padors Ueber ein neues Grundgebilde der analytischeu Geo-
metrie der Ebene (Gott. Nachr, 1872 u Math. Ann. B. Vv,
203 —215). Ira reoMerpmyeckas KoHPurypania umbers cabipyro-
miit xaparreps. IlpercrasuMs cedb BCIO COBORYIHOCTE TOYEKD
ILIOCKOCTA W BCIO COBOKYHHOCTH IPAMBIXH TOH e IIOCKOCTH.
Rakyo-Hudyap 3B 9TUXH TOYeRb & M KaKyIO-HEOYAb H3B BTAXB
IpAMKHXD % MH OepeMb W COoelnHAeMT BB dIeMeHTH (z,u#). Bebxs
TAKUX'P BHIEMEeHTOBHh umberca co’, T. €. NIOCKOCTh KaKb CH-
cTeMa »JeMeHTOB® (x,u) dABIdeTcad MHOrooo6pasieMb UYeTHpexs
usmbpeniit. HMsp o0maro uucaa HTAXH HIEMEHTOBH OTOU-

1) Pondamenti di una teoria generale delle forme algebriche. Mem. Acc
Lincei (3) XIX. 1882. Cum. Takxe J. Deruits. Essai d’une théorie générale des
formes algébriques. Mém. Soc. Liége (2) XVIL. 1892. IIperxpacHmHi 0630p% pase
BHTiA Teopim Qopms npmHagaexars Pp. Meitepy: Bericht iib. d. Fortschritte
d. projectiven Invariantentheorie im letzten Vierteljahrhundert. Jahresber. d
Deutsch. Mathem. Verein. B, I. 1891.
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paeMt T1F, KOTOPEE YJ0BIETBOPAIOTH HBROTOpDOMY VCI0BiI0, BHpa-
HAEMOMY YypaBHEHieMb

F(xl Ly Lo sty Uy ’M3) =0,

OTHOPOXHHMBb EKakbh OTHOCHTEIRHO %, TaKh © OTHOCUTEILHO %,
CoBorynHOCTE BTHXE DHJIEMEHTOBh W HaswBaeTcad y Ruaebma KoH-
HekcoMb. Kcam 3a TOURY £ BO3bMEM® KaKYIO-HUGYZb onpenbiIeHaYVIO
TOYKY @ TJIOCKOCTHA, TO HE BCARad NpaMadg ILIOCKOCTH OYJIETH
BMECTE €¢h TOYKOW @& COCTABAATL BHJIEMEHTT KOHHEKCA, HO TOJBKO
15 UpAMBA, KOTOPHA BHIOJIHAIOTH ypaBHedie F (a,u)=o0 T. e.
org6aioTh KPUBYIO, BHPAEKACMYIO 9THMD YPaBHEHIEMB;—HTO 00CTOM-
TEABCTBO H BHPARAWTEL TOBOPA, 4YTO BB KOHHEkKcE F(x,u)=o0
roukts @ coorsbrerByers KpmBaa F'(a,u)=o0; TOYHO TakEke He BCh
TOYKH ILIOCKOCTH JAI0TH BB COEJHHEHIM CH UPAMOIO ¥ BJIEMEHTH
(z,v), yroBiersopamomie ycaosilo F(z,u)=0,— HO TOABPEO TH
TOYKN, KOTOPHA Je®aTd Ha Kpusoil I'(z,v)=o. .

Rae6ms yerbap omy6amkoBaTh TOJBEO BHINEYKA3aHHHE Me-
Myap’s, IpeJCcTaBIABIIil anmb npexsapurensroe coodmenie. Ocrae-
mieca mocxt Bero marepiaan nocaymuanm P. JurzeMaHay 0CHOBA -
HieMs TPH COCTABJIEHIM MMB IMABH O KOHHEKCAXB, 3aHUMAOm el
gomen®s J-ro Toma wm3raEEEXB uMb Clebsch’es Vorlesungen
itber Geometrie (s. 976—1050) u mpexcraBrgiomeil BH HACTOs-
miee BpeMsa HamGoabe IoJHOE mM3I0:k€Hie yueRid O TepHAPHHEX®D
KoHHekcaxs. Ivpomt toro, mm umbems padory I'oxra, msyumsmaro
HBEOTOPHSA CBOficTBA KOHHEECA IIEPBAro MOPAAKA U BTOPOTO KJIACCA
(Diss. Gotting. 1873),—koToparo YacTHHi clydail M3ydaJss Takme
Amoneo (Giornale Battaglini. XXV 321-—332); Barraasnan—
yacrauil cayuait xourerca (2,2). Run. Credpanocs (Bull. Sciences
Mathém. (2) t. 1V p. 318—328 Sur la théorie des connexes
conjugués) msyduab HEROTOPH: cpoiicTBa 0COGEHHATO KOBApianT-
HAr0 KOHHEKCA—TaKbh HA3. compa:wReHHaro; Apmenanre (Gene-
razione dei connessi di 2° ordine e di 2 “ classe. Acc. Lincei,
(2) III p. 2® 123—128) » Ileano (Atti Acc. Torino XVI.
497—507) wuwsyyainm BOIPOCH O IOCTPOCHIHM KOHHEKCOBH (1,2),
(2,2), T.e. 0HaxXOmJeHIN IPAMNXT, IAION[AXB DIEMEHTDH BB COEJIH-
HEHIN CBb JAHHOIO TOYKOH, IO JaHHOMY H3BECTHOMY YHCIY 9ileMeH-
TOBH KOHHexca. HambGoabmee umcao paGoTs NOCBAIIEHO OJXHAKO
npocrbiimeMy JIHHEO-IMHEHHOMY KOHHERCY

1..3
) a:k T; Up=0 ,
Z‘a,‘
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0
KOTOPH# EaEIKi TOYES & IIOCKOCTE HOIUYHHAETEH IPYryI0 TOUKY

1=3

Y IIOCKOCTA: OYr — 2 ;% T;, W RaWAOR DpaMolt #—IpaMmyro

k=3
v :06v;=2X a;z ur, T.e. ounperbigers KOJINHEAPHOE Ipe-
oGpasoBanie »roil mrocroctu. Mnr nwkems papp pabors bat-
raapuan: Sei connessi ternari di 1° ord. e di 1* Classe (Na-
poli Rendic. XIX. 120—112 u Giorn. Battaglini XX. 230—249)
Janmepm (La rappresentazione dello spazio rigato sopra un
piano connesso e sua applicazione allo studio dei connessi lineo-
lineari—Atti Istituto Veneto (6) t. II p. 247—268, 457—473),
®occa (Zur Theorie der linearen Connexe. Math. Ann. XV.
355—359) m mpomb Toro, pars paboOTT IOCBANIEHHHX'H H3yye-
HiI0 ¢b momomblo OuamHeiiBofl QopMH (@) ROJIJIMHCAIIA,—KaKOBH
pa6orar M. Ilama (Math. Ann. XXIII, 419—436, XXVI,
XXXVIIT p. 24—49) HKpayca (M. An. XXIX. 234—238), Hex-
xepa (Diss.) '), Myra (Math. An. B. XL. p. 89—98, XLII,
257—272). Posaneca (Ueb. linear-abhingige Punkt-Systeme
Crelle’s J. p. 241—273). 3nkcs ywe He roBopuMs o TBX® pado-
TaXb OTHOCATEIBHO KOLIAHEaAPHAro (roMorpafuuecraro) mpeodpa-
30BaHig, YRazaHHAro eme Mo0iycoMs, KOTOPHIA HE KJIaIyTS Bb OCHOBY
onpenﬁ.}leﬂle ero MOMOINBIO 6HJIIIHEHHOI/I QOpME M KOTOPHXD MH
racaemcda nonyrHo BE raasb IV. Haromens kak® npuiaoxenie Teo-
pPi¥ KOHHEKCOBH Kb TeOpinm alredpamdyecKAXb Jxmbcbepeﬂnianbﬂmx'L
ypaBHeriff 1 mopsika, IOJKHO YHOMAHYTh o padoraxs Darbouy
Mémoire sur les équations algébriques du 1-er ordre et du 1-er
degré (Bull. Sc. Math. (2) IT t. p. 60 —96, 123—144, 151—200),
Miroanernoppa (Ueb. einen speciellen Fall der dem Connex (1,n)
entsprechenden Differentialgleichung (Grunert’s Archiv B. 69
s. 113—124), namoomaro Heygaunkil npamMbps 1iad npumbaeria 6o-
rbe o6muxt pesyasraToss Japly, naabe padorst Ax. Harnack’a ?)
®occa Zur Theorie d. algebraischen Differentialgleichungen 1.
Ordn. u. 1. Grades Math. Ann. XXIII p. 157—180) u L. Autonne.
Sur la théorie des équations différ. du 1l-er ordre et du 1-er

) Ueber gewisse Vierecke, die von Viereckspaaren abhiingen. Gies. 188S.

%) Ueb. eine Behandlungsweise algebraischer Differentiale in homogenen
Coordinaten (M. An. IX, p. 37).
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degré (Journ. Ec. Polyt. Cah. 61 wu 62, Ann. Univ Lyon.
t. L. f. 1.) m Sur la limitation du degré pour les intégrales
algébriques de 1’équation différentielle du 1-er ordre (J. Ec.
Polyt. Cah. 63 1 64). Ilocabymemy Bonpocy HOCBAINEHA TAKKE Pa-
6ora Poincaré Sur l'intégration algébrique des équat. diff. du I.
ordre et du 1. degré (Rendic. Circ. Mat. Palermo t. VIIL. 1891).
Theryo CBaIsp ¢h Teopiei KOHHEKCOBH NMBIOTH HakoHeNs DPa0OTH
Pyps o0 cucreMax®y KPUBHXD ONPEIBICHHHXE aiare6pamiecEuMb
xaggep. ypasreniems 1. mopsapka (Bull. Soc, Math. de France
t. II, V, VI u XIX), Kak® BUZHO UBF NPUBEIEHHATO KPATEATO
mepevyHd ') BUIHO, YTO Pa3paboTKa YUeHid O KOHHEKCAX's ILIOC-
KOCTW TOJBEO ellle HayaTa, HO y#&e M Telleph BB YUeHIA o xud-
¢epernialBEFIXh YPABHEHIAX'E OHU HUIPAlTH BARHYIO POJb.

Yrto Eracaerca X0 aHAJIOTMYHHXE KoHpuUrypauii BB IIpoO-
crpaacTBE Tpex® m3Mbpeniii, KOTOPHMSE IOCBIIIEHA HACTOAILAL
pa6ora, TO OHM MpeJCTABAAITCA IO0YTH He n3yuenHHMu. CaMb
Rae6m® 1215 OTHOCHTENHHO uUXB TOArKO0 HBCROIbKO 3aMbuariit
B § 3 mmruposamparo Brme memyapa Ueb. Fundamentalauf-
gabe d. Invariantentheorie“, xora mwberca yrasamie Codyca
Ju (Gott. Nachr. 1872 p. 478), uyro Hie6ms, pacmpocrpanas
ceou m3cxbroBaHid O KOHHEKCaX'h Ha INOTOOHHSH 00pasoBaHid BB
MHOrooOpasiaxp Tpexs u OGorbe m3mbpeniii, o KOTOPHX® OHB
YOOMUHAETh BB 5HTOMT MeMmyaph, mnpumers EB pascMoTpbuiio
npeoOpasoBaHiil 4acTHHX® AudepeAnialsHHXD ypaBHEHiH, npn
4eMb IEeHTPH TARECTH JeRUTH BO BBeIEHIH IMOHATiA POIa M 1p.,—
BB OJHO3HAUYHOCTH U aJredpanvieckoM?’ Xaparrept unpuMbHAEMHXS
npeoOpasoBaniif. Jrtu pesyrbraTh, ycrHO cooGmennase C. Jlm
Raebmems, paBHO EKak®s coorBbrcTBeHHOE MBCTO BB IMUTHPOBAH-
HOH BHIOIEe cTaThl CYTh EINHCTBEHHHEA YEa3aHid HA Pa0OTH
Rae6ma; onm nossoxaors ThbMb He Menbe npusmasars H.aebma
IepBHME, BBEJNINME BH reOMETpil0 HE TOABKEO JBYXE, HO H TPEXH
msMBpenifi moHATIZ O KOHHEKCAXB—TEOMETPUYECKUX's KOHQUTY-
paniax® CPh COCTABHREIMU dJeMeHTaMu. Takb KaKbh OYEHb YaCTO 3a-
cayra Hie6ma Bb 5TOMB OTHOWIEHiM OTPHIAIOTCH, TO 4 W IPHUBELY

) A4 He upmBexrs 3x5cs TakEXB palorTs BEF KOTOPHXS MNOIB3YRTCH
TOJXBKO TePMUHOJIOTieldl KOHHEeKCOBE, He 3aHHMAICh CAMEMHE CBORCTBAMH YTHXH KOH-
$urypaniit, Ho goEeHT YEa3aTh Ha coumHeHie Study: Methoden der Theorie
der terniren Formen, aHaAMTHUYeCKie Pe3syABTATH KOTOPoH KEYTH reoMeTpHIe-
CKoO#f mepepaloTKH, M Ha KOTOPYI A He pPasd’h CCHIAnCh BB AaJbHBAMEeMS.
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srbes ormocameeca coga Mbero § 3 ,Ueb. Fundamentalaufg.
ete.“ Kaeburs roBopaTs: ,,BH NPOCTPAHCTBE UPUXOIAMD E'h BOCHMU
EaaccaMb 00pasoBaHili, KOTODHA [OJIYy4aTCA KOMOMHUDPOBAHIEMb
CTOYEM, OPAMOR U IAOCKOCTH, W HE0OX0IuMO u3ydaTh BCE coOT-
BBTCTBeHHHS OCHOBHHA (OpPMH... 3% 5THXH ROCHMH KJIACCOBH
MepBHil COCTABIAIOTH IOCTOAHHRA, KOTOPHA U 0€3Bh TOTO COCTAB-
JAJI0TCS Kak® WHBAPIAHTH, HO KOTOPHA MOMRHO DPa3CMaTPHBATH H
Kakb OCHOBHHSA (DOPMBI, BBOIS BB COBOKYIHHSA CHCTEMEl OCHOBHBIA
IIOCTOSHHEIS, KOOPIMHUPOBAHHEA OCTAJIBHEIMB OCHOBHRIMB JOp-
MaMp ¥ apidomigca a priori rammmmm masapianramu. Cabpyoinie
TPU KJIACCA COJEPIRATTH TOJIBKO IO OTHOMY Paspajy mnepeMBHHHIX'B;
YPAaBHEHHE HYII0 5TH QOPMH H300paiRAOTh IOBEPXHOCTH BB TO-
YEYHHIX'D ¥ B'b ILIOCKOCTHHX'D KOOPIUHATAX'D U KOMIJAEKCH IPAMEIXE.
Ilareit waraces QopMb COTEPEHTH KOOPIMHATH TOYKM M KOOPIH-
HATH NJOCKOCTH; IPPPABHABG Takyo0 QOpMYy HYJIO, Kamjod IIO-
CROCTH TPOCTPARHCTBA INOIYMHUME IIOBEPXHOCTH, onpexrbieHnyro
ypaBHEHieMs BB TOYEYHHXH ROOPIMHATAXB, M KamIof TOURD —
HOBEPXHOCTH BH ILIOCKOCTHHXBH KOOPIMHATAXB. LaK0BO ypas-
Henie, onpexbigioimee KoMIMHEANil0 BB HpocTpaHCTBE, mam yeuo-
Bid EKacaHid IJIOCKOCTH KB KOHYCY, KacaTeIbHOMY KB JXaHHOU
HOBEPXHOCTY U EMBIOMAr0 BEPIINHY BB HPOU3BOJIbHO B3aTO TOYED
OpPOCTPaHCTBA“ [TaRAMU KOHPUIYPALidMH ¥ 3aHAMAIOCH BB HACTOI-
meit padork]. ,Ulecroif E1acch YopusE COTEPEATH PALS TOYCIYHHX'D
KOOPAUHATE U PAIB KOOPIAHATSE HPAMOil. YpPaBHEHHHA HYJIO TaKld
(opMEI TOAYUHAITH Ka®IOH TOYKS ROMIIERCH NPAMHBXB, KaKI0R
npamMoi—rmoepxuoCcTh. TakoBH, HAUp., YpaBHEHIA, BHpPAEAOUILL,
4TO mpAMad Kacaercd KOHYCa, NPOBeIleHHATO KacaTelbBO KB JaH-
HOIT TOBEPXHOCTH HW3h Kako#d HmOyIb-TOuku. JIBOHCTBEHHO BTOMY
kExaccy gopMs m ypaBHeHili umBems cenpMoit, coxepmamiil palb
KOODAMHATH UPAMO#i H paxs RKoopidmHATH ILTockocTH. Haromens,
BOCHMO# KJACCH COZEPRATH II0 PALY KOOPAUHATH TOYKEK, OPAMON 1
naockocrr. IIpumbpoMs ypaBHeHis TAROrO POJA MOMRET'H CIAYHEHTH
ycaoBie Kacanid npaMoil ¢b KOHYCOMB, PMTHOMAMD BEPIIUHY BE JaH-
HO# Tourks W mpoxoadmuMb uepesds mepechuyenia naHHO mOBEpX-
HOCTH Ch IPOU3BOILHON mI0ckoCcThIO. Takoe ypasHeHIe KamI0# KOM-
OWHANIK TOUYKH U [JIOCKOCTH IOJYNHIETH KOMILIEKCH, Ka®kl0i KoMOn-
HaIiR TOYEW M TPAMOA—IOBEPXHOCTh BB NIOCKOCTHHXB KOOPJH-
HATaXb, Eamjoi KOMOMHANIA TIIOCKOCTH W IPAMOA—IIOBEPXHOCTH
BHh TOYEYHHIXH KOOPIUHATAXB“.
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Bebus atume  komndurypaniamMs,—aA0 cCaXb IOPH IOYTH He
N3YYEHHHIMB,—IPHUAAIOTE 00lee Ha3BaHle KOHHEKCOBB, XOTA Ipa-
prapnbe ORI0 OF IPHJaBaTs HTO HasBaHie TEMB TOIBKO KOHQU-
IypauiiaMb, KOTOPHA HMBIOTH CBOEMB HJIEMEHTOMH COYyeTanie
(Toura, miaockocts). Jbao BB ToMB, uro BamGorbe XapakTepHHMB
A DJIEMEHTa TePHAPHATO KOHHEKCA H CH TeOMeTpUyYecKoil u
0CO0EHHO CB AHAJIPTAYECKOH CTOPOHH sBIAETCA HE TO 00CTOA-
TCABCTBO, 9YTO 33 9ieMEeHTH 5Toil KOaE(GHUrypamin NPAHEMAEMD
KOMOUHANI0 BCBXH 3JIEMEHTOBH IIOCKOCTHA: TOYKM M OpaMoil, &
TO, 4TO 00a 9TH OCHOBHEIE DIEMEHTa COBePINEHHO MeEZy co0oto
OIHODOJAHK, OXWHAKOBO Tpedysd nxad cBoero onpexabienia jIBYX®
ycaoBiit. 113% OCHOBHHX®D 5JeMEHTOBDL HNPOCTPAHCTBA BTHMD CBOIi-
CTBOMD OJHOPOZHOCTN 003a1af0TH B3AUMHO HE TOUYKA U IIPd-
Mad, & TOYKa WU IJIOCKOCTh, OAMHAKOBO omperbideMbs Tpems
YCIOBIAMU, TOTIA KAK® HpAMasd BB NPOCTPAHCTBE TpeSyeTs Aad CBOLro
onpexybaenia yeTHpex s yeaoriii. JIBoficTBeBHO COOTBETCTBYIOMEO €T0
pJIeMEHTy (TOYEA, IpaMas) HA IJIOCKEOCTH 0yleTh CHOBa EOMOMHAIA
npaMo#l ¥ TOYKH, TOTJa EAKB BT NPOCTPaHCTBE— KOMOUBANIA HI0-
ckoctu u npamoit. THmrp me cBoiicTBOMT ImepexoxuTh BB celd
opu IBOHCTBEHHOMTB mpeo0pasoBaHin 0642Ja€Th OPABIa U cOIe-
ranle (TOYKA, mpaMasdg, MIOCKOCTb), HO COCTABAAIOIie €ro YJIeHH
He OXHOpPOAHK Me®Iy coGowo. lloaTomy ¢Qopmaspras analoria, mo-
Io0Hasd TOH, Kakas CYmECTBYeTH Mem,]y KPUBHMHU ¥ IOBEPXHO-
CcTaME BTOpO#f cTeneHm, GYTeTh CBA3KHBATL MERIY CO00I0 KOHHEKCTH
TepHApPHH# CBb DIeMenToMH (TOYKa, IpaAMas) W KOHHEKCH KbaTep-
HapBBA Chb 5IeMEeHTOMB (TOYEa, ILIOCKOCTh), M BOOOIE BH HPO-
crpanctsb # m3mbpeniii KOHHEKCH C€b DIEMEHTOMB (TOYEA, IJIO-
ckag cucrema (n—1)-ro usmbpenia). llosromy a moxararn G
IpujaBaTh Ha3BaHie KOHHEKCOBD TaKUM'b TOJbKO KOHPUIypamlaMB.
B® nacroame#r paborb 4 crasaio ce6b mbasio gars o6miil oueprs
TEOPin KBaTEPHAPHHXH KOHHEKCOBBH, KOTOPHE [0 HACTOAMAro.
BpEMeHR IOYTH He Huaydaauch,—MH unMbeMs TOIREKO padory P.
Kpayse o rommerch BrOoporo mopsjka m nepsaro Eaacca (Math.
Ann. B. XIV s.294—322), n ubckoapko padoTs 0 JIHBEO-IUHEH-
HBHX'B KoHHeEcax®: barraasmam Sulle forme quaternarie bilineari
(Atti Accad. Lincei 1882 r), rxb omT pascmaTpmBaeTs BIpPO-
yeMb CcIydait, Korga o0a para nepeMBHHRXD z W y OuauHeinoi
QOPMH KOrpelieBETHH, M OHA YCTaHABIUBAETH KOPPENdIio, a He
roaauHeanio, Jammepm Sopra i sistemi lineari di connessi
quaternari (1,1) (Mem. Acc. Lincei (4) 1V. 1887), Myrs: Die
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geometrische Deutung von Invarianten raumlicher Collineationen
und Reciprocititen Math. An. B. 33, s. 493—510. Msyueniwo
cOOCTBEHHO KO/JIMHEaNin BH IPOCTPAHCTBE 1OCBAmMEHE paloTH
Cerpe (Mem. Acec. Lincei (3). XIX, 1884), Pumeno, Cr. Cumura,
I'mpera—roTOpHA H3yuad CACTEMH KOppeJdniii Bb OpPOCTpanCTBE,
VEA35BA€Th> HA CBA3b CH UBYUYEHIEMD hOJIJII/IHQaIIH/I (Proc. London
Math. Soc. Vol. VI, XXI p. 92—118) = 1pyrid, KOTOpHA d IH-
tupyio Bb raasbk 1V. Theayo cBish ¢b yueHiEMH O KOHHEKCAX'D
nmbore uscabrosamia Fouret 00b mMILIekcax’hs moRepXHOCTEH,—
cucTeMax’®s oO° moBepxXHOcTeil, ompelbIGHHHXE aJredpandecEnM’b
ypaBHEHieMds BBH YaCTEEXH NPOH3BOJHKXB 1. NOpPAIKa; CaMb.
Fouret ma »Ty cBA3p He yrasmpaeTs. KEcam npubaBumsb, 4ro Dar-
boux BB cpoeil ypbHuamHoil padorb 00F ocoGeamHX® pbhHIeHIaXh
muddep. ypaBHeHii B YACTHHXB NPOU3BOAHEXE 1. mopajaka 3a-
vbByaeTs BH 3aKJI0YEHIE O OPEUMYINEeCTBAX'E BBeJleHid OJHOPOLHEXE
KOOPJIMHATH, TO HTHMB MEH HCYepIaeMd BCe, UYTO 10 CHUXH HOPH
ony0JuKOBaHO WMBOIAro OTHOIIERiA Kb 3aHUMANIIEMY HACh BO-
npocy. IlocraBmer ce6b mwhario zares BB Hacroameil paborbh aas
KOHHEKCOBh KBATEPDHAPHHXEH TaKoil sKe OYepEDH, KaKod jJa Tep-
HapHHXT Jaert Junnemanns BT nocwybireit rzasl I-ro Toma co-
crapienaEXT uMB A. Clebsch's Vorlesungen tiber Geometrie, a
pascMarpmRao BB mepBoii raasb o0wis cBolicTBA KOHHEKCOB®,
HaYMHAA Cb HIEMEHTAPHHXP BHHYMEPATHBHHXDB, PAa3CMATPUBAIO.
0CO0eHOEE 9DIEMEHTH KOHHEKCOBH, €ro CONPAKEHHH KOHHEKCH
BBOJEY IIOHATie KacaTelhHATO0 KOHHEKCA, KOTODHI moxo6HO Eaca-
TexpHOl TIOCKOCTH, 3aMbHAETH KOHHEKCH (m,n) BB cockucrBhb.
pjaeMeHTa ero (x,u), ¥ IMOKasKHpalo NPUMBEPH coCTaBleRis KOBa-
piaETOBD JaHHArO KOHHEKCA W3D HNHBAPIAHTOBEH KacCATEJIbHAIO;
rJIaBa 3aKaHYMBAETCA PasMOTPBHIEMs 0JHO3HATHATO NPEOOpPasoBaHid
KOHHEKCA U POJa ero, Kakh 4ucJa, He asMBHAOMArocsd npH OJHO-
3HAYHOMs mpeolpasoBanin kouperca. Bo II-it raash a1 nepexomy b
TJIaBHOW KOMHUUJAEHIIM ROHHEKCA; XaBh BH § 8 HBEOTOpRA 00mIisg
ounpexbienia m 3ambuaHiad OTHOCHTEABPHO KOMHIUIEHIIN BOOOINE M.
Bb § 9—nbroTOpHA KOBapiaHTHHS 00pa3oBaHiA TJaBHOH KORMH-
nuienniz, B § 10 m carbryomux’s OCTaHABIMBAIOCH HA CBASH
yuenis 0 KOHHEKCAX'b Cb Teopiell rudepenniaibEEXD ypasHenii
Bb YACTHRXD MPOMBROAHKIXH HepBaro mopaika. Isiaraemas BB
IyXb Teopim KOHHEKCOBBH, Teopia OSTuXb jAnddepernialbHHXD
ypaBEeHI# TomecrBeEna c® Teopieo C. JIm; Bca pasHHIA BB TOMB,
gro C. Jlw pascmarpuBaers TOYKY M HIPOXOAAIIYI0 Yepest Hee
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ILIOCKOCTH 33 9JIEMEHTH IpocrpaHCcTBa, 31bch Ke »TO Oyaers
9IEeMEHTD TIJIaBHOH RomHNuieHmin. ¢ cuead ofHAKO He JWIIHAMD
OCTaHOBHTHCA HA TakoMb waromeHin teopim C. Jlm Bo-mepBHXB
HOTOMY, YTO TPU HTOMH OHA 3HAUMTENBHO BHUIPHBAETH BH Ha-
TASTHOCTH H €CTEeCTBEHHOCTH, U BO-BTOPHXD IIOTOMY, YTO BB PycC-
croit mMaremarmueckoét amreparypb mscabrosamiz C. Ju mo cux®
HOpbh He MOAYYMAW IPaBa IPAmIAHCTBA: BB €IUHCTBEBHHXD COYM-
HeHigXbs, Bh KOTOPHXD uiers pbur o padoraxs C. Jn mo zud-
{epenuiarsasns ypasaeriams,—II. C. Hasamosa ,00% mHTerpu-
posamin AuddepenniaIbEHX's YpaBHEHid Cb YACTHHIMHA [IPOU3BOJ-
aamz M. 1831 r.¢ u II. A. IlanomamkoBa ,VHATerpup. ypas-
perit c¢r noxrsmmu jauddeperniaravm m op. M. 1880“ asropm
OIPAHUYUBAIOTCH, 110 CAMOMY XapakTepy IocTabiennoil mmu cedb
3amadd wsiomeniems wmeroxn mHTerpupoBania C. Jlu, He EKacaach
0o0muxs Teopii mopsemckaro reomerpa. Bb Toit e raasb Haxo-
1a1s cedb mbero umscabposania Pyps 00 mMOIEKCax’h IOBEpPX-
HOCTeH, MHOrOYUCIEHHHA TEOPEME KOTOpParo o00b 3TuXb MOCIBI-
HOX'H ABAAIOTCI HPOCTHIMH CIBICTBIAMI JOKAa3aHHHXD BF IEPBOR
raasb gopMyas, u pesyrpTaTsl padors Japdy 00 0COOEHBHIXH
pbmeniaxs ypaBHeHIl BB YACTAKXH HPOH3BOAHHXD  IIEPBATO
IOpa KA.

Tperbs @ uerBeprTas TIIaBH IIPEJACTABIAOTS IPHIOKEHII
00muxs pesyapraroBds raaBp I m II k5 Oonxbe wacTHHMB C3y-
yaiaMb KOoHHEECOBH (m,1) m (1,1). Bw raasb III momumo 0600-
menis pesyasTaToBd Iipayse 4 0CTAHABIMBAIOCH HA TIABHON KOMH-
nnjleHnin koHHEECa (72,1) U IMOKA3HBal, KAKD LIPDH STOMB PACIpPO-
crpamsercd Ha JuHeifiHHA vacrAHEA xad(. ypaBHEHIdA METOIa
Munrmara- [ap0y cocraBieHld IIOJIHATO AHTErpaJa IMOMOMIHIO YACT-
HrXB pbmenifi. UerBepras raasa 10CBAIMEHa H3YYEHI0 KOHHEKCA
(1,1), ®oTOpHil OTHOCHTEILHO KOHHEKCA (7,%) HUTPAETH Ty Ke
POIb, YTro UpAMas OTHOCHTEAbHO KEPHBOH 72-TO MOPALKA.

Bt sagiiogenie A yKa3nBal0 HA BO3MOKHOCTH PACIPOCTPaHE-
Hid IPeIHAYMAXD PE3yIbTATOBD HA CAyYail IPOA3BOJIBHATO YHCIA
nepeMBHHRXB.

§I me ocramaBiuBaiOCH HA aHAIUTAYECKOH cropor’ Bompoca:
TEATPAIBHEI BOIPOCH Teopid POPMb—I0Ka3aTeAbCTBO0 KOHCYHOCTH
,IOJIHOE cucTeMsl popMbp“ ') mmbers X1 reoMETpiF CPaBHATEILHO

1) xg kBaTepHApHHXE (GopmtT Aamo Hilbert'oms (Math. Ann. B. 36), mo-
CTABHBIIMM5 BONPOCH Ha THCTO apPHOMETHUECKYI I0uBY, cabiya Kpomerepy.
Ero xorazaTeascTBO YIpPoCTMAT Stroh.
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MeHbIlee 3HAYeHle, ¥ TOJNBKO IO OTHOWEHID K5 KOHHEKCY (1,1)
i COCTABIAI0 TAKYI0 CHECTEMY IIOMOINBI0 CHMBOINYECKUXH METOXOBD
Kaeoma-Aporronpia (He CUMBOJMYECKEMH TIPOIECCAMHI 3a]a4a 9Ta
paspbmena Meprercoms BB Monatshefte fiir Mathematik u. Phy-
sik B. 1 1890), npecabaya rIaBEHME 00pasoMs O'Bas reomerpuyue-
CEaro MCTOJKOBaHIA OTIBIFHHXT npeicTaBuTeldeil 5TOfl cHCTEMEL.

Ha pyccroms asHE s mmberca mo Teopiy KOHHEECOBH [0
CHXH TOPH OZHA TOJIHEO CTATHI MOEr0 MHOTOYBaEaeMaro y4uTerd
np. A. B. Bacuasesa ,00% ocofesrRX®> pEmeRiax®s B CBA3H
Ch HOBEIMH B3TJAJIOMD Ha 3a7a4y EHTErpEpOBaHia 1uf(. ypaBHe-
miit 1. mopaxsa“ (Yu. 3am. KRas. ¥Yu. 1878), BB KOTODOil aBTOPH
BHAKOMATE CH OCHOBAHIAME TEOPIE KOHHEKCOBEH HA ILIOCKOCTH.

B Bumiy sToro Mosers OHTH He JHIIHEI0 ABATCA U HACTOA-
mas pabora, BB ROTOPOE § HE CIOIBKO CTPEMHICA OOCTOATEABHO
n3y4uTh Kakofi HHOYZb YacTHHI BOIOPOCH TeOpiHm KOBHEKCOBE,
CEOIBKO JaTh OOWiff ed OYePED ¥ yKasaTh HA NPUIOKEHIA ed BB
reomMerpim u aHaAu3E, KOTOPHA OUPABAHBAOTE €1 PaspaloTEy BD
HACTOAIIEee BpeMd, KOrAad HEJOCTATGUHO W3YYEHHHMHU ABIAIOTCA
Iame aaredpandyeckid TTOBEPXHOCTHU.



'il1ABA L

OOwia cBoicTBA KOHHEKCOB®.

§ 1. Onpepbnenia. IIpocTpancrBenHHN# KOHBEECH, U3YUYEHilo
‘CBOHCTBF W IPMIO:KEHIl KOTOparo mocBaIlCHA HACTOAIAs padoTa,
‘€CTH TaKafd TeoMeTpuuecKas EOqurypauia TQKOE TeOMeTPAUYECKOE
'00pasoBanie (eca:m ycIoBHMCS TAKEMB 00pazoOMT NepelaBaTh Tep-
muas ,das Gebilde“), Ekoropoe siemMeRTOMB CBOaMB HMEBeTk: co-
geraHle (TOYKA, ILIOCKOCTh) M OOHAMAaeTdh, Kakh YaCTHHE CJAyYad,
IIOBEPXHOCTH, Pa3CMAaTPHUBAEMHEd, Kakb reoMerpuyeckld mbera To-
yerks WiId Kakh ormGaoouiig mrockocred. Kamnas m3ps 0o Toueks
UPOCTPAHCTBA [XAd KPATKOCTH MH He OyleMD IOBTOPATH Kamjblil
pass, uro 1biao mrers o TpexMBPHOMEB UPOCTPaHCTBE]| MOmEeTs
‘OFITH COEIMHAEMO BB H.IeMEHTH (TOYKA, IJIOCKOCTH) CBb KAEKJI0I0
“3b CO° MNIAOCKOCTEH TOro Ke IPOCTPANCTBA; JiId IIPOCTOTH
reoMeTpHUeCcEuX's HpeICTaBIeHidl TOYeyHoe N IIOCKOCTHOE IIPOCTPAH-
CTBO MH OpPefnoJaraeMs CcOBMBOIEHHEIMA, XOTA MOKHO ObLIO OH
u3yyaTh u HBCEKOIbKO Ooabe o0mis oOpasoBamid, IpegmoJarasd
ITIPOCTPAHCTBO TOYEKH M IPOCTPAHCTBO IIOCKOCTeR HE3aBUCHMEIMU
Mem1y coGoro. TaruMb ofpasoms Bcero MH umbems co® ') aixe-

1) EBeau rakag-HAOYADL BeIHYHHA MOXKeTh UDHHHMATh, WaMBHAICH Heupe-
‘PHBHO, BCeBO3MOKHHA 3HAUEHIA 0TH—OC A0+O° TO0 TOBOPATH, UTO HTa BeldH-
YMHa MOEETH NPHHHMATH oo 3Haveniif. Ecam V—rxarad HEOYAP QYHRIIA OTH
m BeIHYMHB, EakKad M35 KOUXD HE3aBUCHMO OTH APYTHXD MOKeTs HMBTH 00
‘BHaveHidi, To roBOPUMB, 4T0 V MOEeTH UMBTH 00’ 3HAUeHiH, 6YIeTH BeTHIAHOIO
m u3ubpeniii, TaruME 00pa30MB CO772 HIAEeMEHTOBT (HOBEPXHOCTEHR M ID.) = m—
MbpHAL cHCTEMa HIeMEHTOBT (HOBepxHocTel m mp.). Bs dTOME cMHcat MH I
YHoorpe0adgeMD HTo BHpakKeHie, KAKh COKPallafolmee 3HAYUTENBHO HM3JI0KeHie.
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MEHTOBDH (TOYKA, MJIOCKOCTH). M3® o0maro uwscra 3STHEXH OO°
9IeMEHTOBD YypaBHEHie

/(@ w2, 2 u w, u, u) =0, (1)

r1b z, ..x,—0IHOPOAHEA KOODAMHATH TOYKHU, ¥, .. %, —OLHOPOIHHA
KOOPAKHATH ILIOCKOCTH W f—YHENiA OAHOPOJIHAH KAKD OTHOCU-
TeAbHO &, Takh M OTHOCUTEABHO % BBH OTXBabHOCTH, BHIbBIAETH
©0° »IEMEHTOBT, 00pPasYOMUXs BH COBORYOHOCTH T'eOMETPHYECKYIO
KoHQUTypanio, KOTOPO# npmiaeTcs HasBaHie TPOCTPAHCTBEHHATO
KoHHeKca Db paxsrbiimems MEH pascMaTpABaeM’® TJIaBHHMB 00pa-
30MT aJarefpamyeckie KOHHEKCH,—JIId KOTOPHXB f ecTh wmhaad
paniosaspHad (QYHEIIA CTEOEeBW % OTHOCHTEJARHO & W CTENeHH 7
oraocuTeapHO %. CuMmBoImYeckKn HM300paEaeMBb €e TOrla

= a,” ua”=o0 ,
Ik

Qp=0a, Z, +Q0y X, +QA T, +QA, X, y Ua =0, U +Q, U, -0 U, +A, YU,

u ok ak at ok a’ o’ aba,ls passo wodduumienry mnpum

m! wn!
ks, ke, /704!><Z1 1.1,

Mm Gyzrem® 03HAYATH TaKOW KOHHERCH BHAKOMB (Mm,%)—KOHHEECH
Mm-ro I1OPAJEA U 7-TO KJIACCA.

Rasmproit mrocrkocTn # mpoCTPaHCTBA COOTBETCTBYETH BB KOH-
Bexch mosepxmocts X, mOpaiEa M, YypaBHeHie KOTOPO# BB TO-
YEeYHHXh KOOPIMHATAXD MOJAYUHNM'B, HoicTaBiad BB (1) smauvenid
KOODIHHATD o %,%,%,, COOTBETCTBYyIOmiA B3ATOH ILIOCKOCTH u;
TOJIBKO BT COEJHHEHIN CBH TOYRAMU 9DTOI MOBEPXHOCTH ILIOCKOCTH %
JacTh daeMenTh KonHekca (1); ®ampod Tourb npgrpamcrsa co-
oTBBTCTBYETH MOJAOGHRIME 06pa3oM’s MOBEePXHOCTh U, #-ro KIAcCa
KOTOpO# ypaBHeHle moaydaemt, saMbrag BB (1) Tekymia xKoopiu-
HATH & KOOPAWHATAMH B3dTOif Hamm Toukn. Tak® BB cayuyab ecim
m=n=1 rawroi TO‘Ier 2 TPOCTPAHCTBA COOTBETCTBYETH IPyrad
TOYKA ¥, pascMaTpuBaeMad, Kak'hb EHTPD CBASEH ILIOCKOCTEH, Kak-
Jasd W3Bb KOTOPHXTD BB CO€JUHEHIM Ch & JACTH SIEMEHTH KOHHEKECA
(1,1); = Ramx0ii DIOCKOCTW % COTBBTCTBYETd IPYyrasd ILIOCKOCTh v—
reoMerpriecroe MECTO TOYEEH, BE COEIMHEHID Ch % 00pasyoMEXb

yren’s ¢p

Fvogp koo ks gp ki gy Uy gy Uy gy Us gy 1
YR N A A e R R R
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HIEMEHTH Pa3CMaTPUBAEMaro KoHHekca. TaruMs 06pazoMT KOHHEECT
(1,1) ycrapaBamBaeTtw KoJInHeanio (romorpadin) Bs rpexmbprons
npocrpancTBb. IlozoGEEME 06pasoMs mpn m =% = 2 RamI0i Tourb
co0TBBTCTBYETs MOBEPXHOCTH 2-T0 RAACCA, W KAMIOU MIAOCKOCTH—
IIOBEPXHOCTH 2-T'0 MOPAIEA.

Toxpk0 BB 0COOEHHHIX'B CJIY‘I&HX" MomeTs BCTpPETHTHCH,
4TO BCAKAA TOYKA IIPOCTPAHCTBA MOMKETH OHTH COeINHAEMa Cb
HBKOTOpOIO omperbaeHHOK ILIOCKOCThIO, HIU iKe CBb H3BBCTHOIO
TOYKOI0 MORETH OHTH COEiWMHEHa B DJIEMEHTH KOHHEKCA BCAEAL
ILIOCKOCTH TPOCTPaHCTBa. 1akoro poja o00CTOATEAHCTBO BCTPh-
gaercd, HANpP., BO BCEX® KOHHEKCAXDb, YPaBHEHIA KOTOPHXD IPHU-
‘BOJATCA KB BHIY:

P (@) v, W+, (2). v, () +p, (7). 9, (v)=0. (a)

Ramnas mss Toueks mepechbuenia moBepxXHOCTEd @, =0, @, =0,
@, = 0,—KOTOPHIA JOJKHH OKTL OFHOH cTemenm;—o00JIaTaeTh YEA-
BaAHHHM® BHIIE CBOHCTBO2'B,—JaeTh 9IEMCHTH KOHHEECA (@) BB
COeJMHEHIn €D KamI0I0 U3h CO° MIOCKOCTell IIPOCTPAHCTBA; TOYHO
TagKe Eamiad W86 ILIOCKOCTell, KacarTelpHHXB KO BChMb Tpems
IIOBEPXHOCTAMD |

(W)=0 , w, (W=0, v, (W)=0

72eTH 9IEeMEHTH KOHHEKC4 (@) Bb COeIHHEHIN CBh KamI0I0 TOYKOIO
OpPOCTPAaHCTBA. Bcedkad Apyras ToYKa Z IPOCTPAHCTBA, HE LPH-
HaJlemanasd OJHOBDEMEHHO HOBEPXHOCTAMB @, =0, @, =0 @, =0
MOEETH JaBaTh dJEMeHTHh KOHHERCa TOIBKO BB COEJUHEHIH CB
II0CKOCTAMA KACATEIFHNMY KT TOW MOBepXHOCTH EAYORAa A w(u) +
A, w, (w)+A, vy, (¥)=o0, 111 KEOTOPOH MAPAMETPH A, co0TBT-
BETCTBEHHO NPONOPIiOHANBHN @, (%, . . #,).— Takid TOYEH U ILI0-
CKOCTH HABHIBAEMD 14A6HLIMU WUJIH OCHOGHbIMY TOYKAMHE U ILIOCKO-
cTaMu KoHHEEca. VIX® MomeTs ORTh W 0€3YHCIEHHOE MHOEECTBO,—
ecam, Halp., ypaBHeHie KOHHeEca uMEers BULB

P, (@). v, (w)+@, (@). ¥, (v)=o0,

TO TaaBHEMA Oyayrs BcH Toukm EpuBOi @, (z)=o0, @, ()=0
¥ BCH MIOCKOCTH, KacaTelbHH:A KB pasrudaiomeiica IOBepXHOCTH,
ouperbiennoif AByMA ypaBHEHIAME BB OIOCKOCTHHX'H KOODAUHA-

Taxs v, (1) =0, v, ()=o.
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Kamnoe ypasmenie, cojlep:kalnee TOIBEO OJUHT DpANs Imepembn-
HEIX'B, MOMKETH OHTH Pa3CMATPHBAEMO, KAKs YPaBHEHIE KOHHEKCA;
HALID., % (Z, .. %,)=0 IpeJICTaBIAETs BB ITOMH CMHCIB KOB-
HEECH TAKOro Xapanrepa: ERamjofl mrocrocra IIPOCTPAHCTBA CO-
OoTBBTCTBYETH MOBEPSEOCTH v (2, . .X,) = 0, TOYKH KOTOPOA BB
COeJMHEHIX CB HEW JATH DIEMEHTH 9TOr0 KOHHEKca. Ilampad
TOYKa BHTOf MOBEPXHOCTH ABIAETCA TJIABHOIO TOYKOIO TAKOr0 KOH-
HEKCA, W OO° 5IEMCHTOBD €0 CIATAl0TCHd W3H COEIMHEHIA KamkJol
3p CO° TOYEKD MOBEPXHOCTH W==0 CB KamIO0 HU3H CO° ILIOC-
Kocredl mpocrpamcrsa. Tourb, He demkauleil Ha IOBEPXOCTH =0,
He COOTBETCTBYETh HU OZHOH IJIOCKOCTH, KOTOPad BDH COCAUHCHIN
Ch He MOrJa O AaBaThb DIEMEHTTH HTOI0 KOHHEKCA.

Rak® cabayers -uss obuiell Teopim XapakTepuCTURD, BO3-
Befennoi na cremens ucuncaenia [lydepromts’), mpocroe yerosie &,
HAJaraeMoe Ha CHCTEMY BIEeMeHTOBD (Z,%) O00pasOBHBAThL KOH-
Bekch (1), BEpamaerca QOPMYJIOI0

gl=a.p+/3.e,' (b)

b p CAMBONTD 03HAUA0ININA, YTO TOUYKA P IIOZYMHAETCA YCIOBIIO
AewaTh BH HBEOTOPOd JaHHONE TJIOCKOCTH, & € eCTh CHMBOJD
yCaIOBifA, 4TOGH HJIOCKROCTH € 1IPOXOAHMAa 4pess HBEOTOpyI0 ompe-
xbaennayio Toury. Umcrennoe sHaueHie HOJAYYAOTH TOJALKO CTEHCHU
p® m e’,—paBHHA Ramiad 1, n00 YCJIOBII0O NPUHALICKATH TPEME
ILIOCKOCTAM®D OJHOBPEMEHHO VIOBIETBOPAETH TOABKO OJHA TOYKA,
U OJHA IIOCKOCTH MPOXOJMTH Yepesh TPH TaHHBA TOUEHN, HeJema-
Wig ma oxHOHW mpamoii; Beb paasmbiims cremeHum pi=p°=...=o0,
et=e’=..=0. Uro6u mss co® szemenTondb (z,4) BHALINTE BE-
KOTOpPOEe KOHEYHOe YHMCJIO BHJIeMEHTOBB, MH JONEHE HAJORHUTH
[ecTuEpPaTHOe ycaoBie, u cabzorarensno KB ycaosio (b) xoda-
BUTH eme msAreprHoe ycaosie. [Ipuammas sa TaroBd p’e” m pe’,
TOJYYAME:

& pe =45, P e=a

1y Ero MHOTOYHCASHHHA paloTH pe3lMHUPOBaHM HMB BB ero «Kalkil der
abzihlenden Geometrie» 1879. Iepswme cabam 510 cuMBoIHEH Berpbyamwred,
suapoueMs Y Halphen’a. B pyccroli mMareMarTmueckolr mmTeparyph wu3momeHie
OCHOBaHilt DHYMepaTHBHOI reoMeTpilm MH BaXoluMb BB paboraxs B.I'. Axerctena
(Mar. C6. XIV (1889). Yu. 3an. Mock. YH., ®m3. Mar. Or. B. 10).

2
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T. €. UACIO BHJIEMEHTOBE KOHHERCa (1), ROTOPHXPB TOYKA IIPH-
HATJERATE TPEMB JTAHHRME IIOCKOCTAMB, T. €. OyIeTHh IaHHOIO,
a TJIOCKOCTh IIOTYMHEHA YCJAOBII0O HPOXOANTH dYepe3d ABS JNaHHHA
TOYKH, T. €. 4epesd JAHHYI0 (HO COBEPIIEHHO IPOU3BOJBLHYIO) IPA-
MyI0, PaBHO A, HO BTO HE YTO UHOE, KaK® 9UCIO ILIOCKOCTEH,
KacaTeIbHEXBs Kb IOBEpXHOCTH ,, KOTOpad COOTBETCTBYETH
gaHHEOR TOYRB BB KOHHEKCH, H OPOXOXAMUXB Yepess JTaHHYIO
OpAMYIO, MHEIMH CJIOBaAMU STO—KJACCH IOBEpXHOCTH <, , RKOTO-
pHi#t paBeHb % U KOTOPHE MK Ha3HBaeMBb KIACCOME ROHHEKCA;—
UTARE [ ="n.

CoBepmenHo 1OR0GHKMT e 00pasoMb BTOPOe YpaBHEHie,
IOKA3HBAIOMeEe, CKOAbKO BB KoHHEECE (1) 5i1eMeHTOBH, ROTOPHXB
TOYKA JERUATTH HA AAHHOH IPAMOH, & HJOCKOCTb UPOXOXUTH YEpPesb
TP NAHHEIA TOYKH, IPHBOJUTH HACH Kb BAKIIOUEHI0, UTO o €CTh
mOpPANOK® moBepxHOCTH F,, coorsbrcrByomeit Bp womHerch (1)
JAHHON MIOCKOCTH, M TARUMD 00pasoMts o =1m. [loaToMy ocHOBHOE
XA MCYMCTIHTENRHOE TeoMerpin ypaBHeHie KOHHERCA NPUHUMACTH
OKOHYATEJIbHO BHIB

g =m. p+n. e (2)

Odbpamaeycd KB reoMeTpuueckoMy 00pa3oBaHil0, NpPeLCTaB-
asgomeMy co00I0 COBOKyOHOCTH ©O* paemeHTOBE (x,u). IIpome
BCEro IpeACTaBETH cedb amaInTHueckm Takoe 00pas3oBaHie, KAKD
COBOKYIHOCTh 9JEMEHTOBB, OOMIMXB JBYMH KOHHEKCaM® M cIb-
JoBaTEIbHO onperbiaseMHXB JBYMA YpaBHEHIiAMHZ

f(x,u) = 0, f, (x,u)=o. (3)

Bp »TOMB reomerpmueckOMT 00pasoBaHIM RaEIOH ILIOCKOCTH
IPOCTPAHCTBA COOTBETCIBYET's KPHBAd IBOAKONl KPUBH3HE—TIIEpe-
chbuenie mosepxHOCTEH, COOTBBTCIBYIOIMUXS B3ATOH ILIOCKOCTH BB
TOMB ¥ BB JIPYroMb KOHHeKch; Eampoit tTourb-—pasBepTHBa-
IOMAdCsAd TOBEPXHOCTh, OrubaeMasd MIOCKOCTAMY, KaCATEIbHEMEA Kb
TOR W KB JPYroif mOBEpXHOCTH, KOTOPHA COOTBBTCTBYIOTH TOUYERb
Bb JIBYXH KOHHeKcax®. IHe Bcakas, ojHaro, mozo0HAA COBOKYII-
HOCTh OO BJIEMEHTOBE (Z,%), KOTOPOH IpHUIaeTCAd HA3BAHIE %0UH-~
yuoenyty, MOEeTH OHTH IPeiCTaBIeHA AaHAJUTHYECKA ABYMI ypaB-
HEHiAMW; HHAYe TOBOpPA, He BCARAd KOMHIUJEHIIA MOMRETH OBITH
pascmaTpmBaeMa, KaKTb IOJHOe IepechueHie JBYXH KOHHEKCOBD,—
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‘COBEPIIEHHO aHAJOTMYHO TOMY, Kakb HE BCAKYI0 KPHUBYIO JABOAROU
KPUBUSHK MOEHO Pa3CMATPHBATh, Kakb HOJHOE mepechyerHie IBYXB
nosepxuaocteii. He Tpyzno pars npmmbps 1mozo0HOR KOMHIUIEH-
win. Ho xaa aToro HeoOXOZWMO YCTaHOBATH, YTO MH HA3HBAaEMb
IOPAXKEOMD ¥ EAaccOMB koumnmuiennin u np. Onperbasa ee, raxs
nepechuenie JBYyX® KOHHEKCOBD (m,n) m (m',n'), MH I0J1yIaeMb,
4TO ABOiiHOE YcJIOBie &,, HaJlaraemoe Ha 2AeMeHTH (2,%), IPHBHAJL-
JIeRaTh OJHOBPEMEHHO TOMY H® JDYIOMY KOHHEKCY BHpamaercs
ypaBHEHieMD

(4) g,= (m.p+n.e) m'. p+n.e) =mm. p*+
(mn' +nm'). pe-+mnn'. e’

Jlo0aBassa I00YEPENHO KamIne 13T TPeXs BOSMOKHHXE 4E€TBEp-
HHXB yCcaoBilt p’e, p’e”, pe’, moayynME:

g, ple=mnn', g,.p'e’=mn'+nm, &, pe’=mm/

KOTOPHS IOKA3HBAIOTH, UYTO 63 KOUHUUOCHUIYU, ONPEOHACHNOY
nepecrwueniems 06yrs Kounercoss (m,m), (m'n') xaxicdow mouxn
COOMBILINCIMBYEMT PAICEPMBIBAINOUWLAACA NOBEPLHOCID KAACCA N,
KQUCO0Y NAOCKOCTU—KPUCAA NOPAOKA MM, U HAKOKEUS IAEMEH-
mo6s (T,u), KOULE MOUKQ ACHCUMD HA OOGHHOUW NPAMOU, 4 7NA0C-
KOCD NPOXOOUMS UEPE3s MY dHce UM KAKYI-HUbYos OpyLyo
Oannyro npamyio, umwemcs mn +nm'. lloparors Epusoit, co-
orpbrerByiomell Bh KOMHNMAEHNin JIaHHON IJIOCKOCTH, MOMHO Ha-
BHBATh €d MOPIIEOMB, KJIACCH PasBepTHBaomeiica HOBEPXHOCTH —
KJIACCOMP KOMHIUJEHIiN; HAKOHEOD YUCJIO DIEMEHTOBB, IIPOXO0Ad-
muX’b 4epesh JaHHYI OPIMYI0,—PAHTOMB KOWHIIOJEHIIH.
IIpercraBum® cedh Temeps, 9TO B3ATHE HAMA KORHEKCH CYTh:

F=f.p+g. py=o, F=f.p+g.p=o0.

ras £, 9,9, M CyTR IIECTh PA3IAYHEXD MEKLY CO000 Ouau-
Hefluwixs QopMs THHa Xa,.x;uz. 1o TOapkEo dYTO moaydyenuoi
obmeit Teopemb (koTopas 06e3rn TPy MOAY4aeTca H3b NPAMOro
pascmorpbuia ypapmerifl, onperbnai0muxs KOMHIOUAEENIO A BHPa-
JRAIOIIEXE yCIOBie NPOXOMIEHId Uepesds JAHHYI0 TOYRY, OPAMYIO
7In IJI0CKOCTH) BTH KOHHEECH (2,2) m (2,2) onperbadoTs B nepe-
chueHid KoumHODEUAEHNiO 4-TO HOpAjEa, 8-T0 paHra u 4-ro KJI4CCa.

2*



— 20 —

Ho BB coctaB® 5T0#l KOMHIHUJEHDIM BXOAUTH KOWRIUJIEHIIdI, Ompe-
nbagemas womHercamu (1,1) ¢=o0, w=o0, —nopajka 1, panra 2
n kaacca 1. 3ambuas, UYTO MOPIAOKS KOUHIMACHIIA €CTh UYHCIO
TOYER'®, JeRAMNXD HA JaHHOIT IpsAMOll B cOCTABJIAOMUXD DIeMEHTH
Ch JaHHOK IJIOCKOCTHIO, MH BEIUMB, YTO NOPAJOKD KOMHIAJEHIIH,
ocrafomeficss 3a BEHYETOMD YEasaHHO# ceffuach KOWHIUJERNIR
(1,2,1), ecrs 3; TOYHO TaK&Ke HafileMB, 4TO KIACCH ed 3 B PAHTD 6.
Hagp dcHO 13D BHIIENOAYYEHHHXH (OPMYJ'h, HOJ00HAA KOUHIIUA-
germid,—rt. e. (3,6,3) morua 65 OHTH IOJYYEHA TOABKO BT Iepe-
cbuenin wowmercoB® (3,3) @ (1,1) ). Ho »B® romnnmzenuin,
oupexbaennoil rounexcamu (3,3) m (1,1), Kamxoi saganEoll mIOC~
KocTH COOTBBTCTBYeTH NIOCEad KpMBad 3-TO Hopajka—riepechue-
Hie IOBEPXHOCTH 3-TO NOPAJKA C%H ILIOCKOCThIO. BB yrasannoi
#Ke BHINe KOMHIUJEHIIN JaHHOH ILIOCKOCTH COOTBBETCTBYETH
B0OOIMEe KpuBad 3-T0 HNOpAAKA NBOAKOH KpuBusBEH. IlosTomMy gcHO,
4T0 TAKYo KOWHIEAenuio (3,6,3) Hexrpsd wm300pasuTh HTOJHEME
nepechbuenieM® JBYXD KOHHEKCOBH. MEH HpUX0JuMT IOBTOMY KB
He00X0JUMOCTH TOBOPUTH BOOOIIE O KOUBIUIEHNIAXD HOpPALEA AL,
K1acca V W paHra O, pasymba mpu 5TOMB IIOLB HOPAXKOME KOUH-
NUJEHIiN YUCIO €8 HIEMEeHTOBH, KOTOPHXT NJOCKOCTH JaHa, 4
TOYKA JERUTH BB JAPYrodl JanHOH ILIOCKOCTH, #JIH NOPAJLOKDH CO-
orpbrecrByromeil e neil JaHHOR DIOCKOCTH KPHBOHA ABOAKOW KpH-
BU3HEI, TOIH KJACCOMD KOMBIUIEHIIN—KIACCH PasBepTHBaimeiicd
MOBEPXHOCTH, cOoO0TBbTCTBYIOmeEi faBHOit TOYKE, M IOXF PAHTOMB—
4pCa0 HIEMEHTOBH KOUHIUICHIIM, KOUXH TOYKA JERATH HA OTHOIR
JIaHHON mpaAMO#, a INIOCKOCTH IPOXOJUTTH Yepesh APYIYIo MIH TY &Ke
IAHHYI0 IIPAMYIO.

T'eomerpuuecryio KOHPUIYpaLilo, TPerCTABISIONIYIO COBORYI-
HOCTh CO° 5J1eMeHTOBH (TOYKa , ILIOCKOCTH) OyJZeMb Ha3HBATH
Gurounyudenyiero, He3aBUCAMO OT'F TOTO, OyAeT®H JU OH& ompexb-
aatecad mepechueHieM® TpEXH KOHHEKCOBE, maun BETE. Bp neit
Kam0#t Toukb coorsbrCcTBYETs TOXBKO KOHEYHOE YHUCJIO ILIOCKO-
creil, W KamI0il IIOCKOCTH—KOHEYHOE YHCJIO TOYEKB, TAKBH 4TO
OMEOMHIOWIEHNIA YCTAHABJINBAETH MpeodpasoBaHie, HpeICTARII0ONIEe
o6o0menie npeo0pasoBaHid NOMOIBI0 B3a@EMHKXE moaaps. [Ipex-

1) IBiicTBRTeABPHO TPH YpaBHeHia mm!/=3, mn/+nm'=6, nn'=3 ypopre~
TBOPAOTCA TOXOKATEAPHHMA MHAKNMYE YHCIAMA TOXBKO OPH m=n=3, m/=n/=1
(mau HaobopoTs, uro GespasamuHo). llepBoe M Tperhe MOEHO OH YA0BIECTBODHTE.
emie moaaraf m=n'=1, n=m/=3, Ho Torga Nm/-+mn'=10.
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cTaBUMB cedb crauana, u4TO OWEOWMHNIAAEHIid oupexrbiserca nepe-
chuenieMs Tpex® KOHHERCOBE® (m,n), (m',n'), (m' n"

Torpa nmbems:
g =(m.p+n.e) (m.p+n'.e) (m'.p+n'.e). (5)

Ymuoxaa o00% uacrm nocm‘stBaTeJmﬂo A p°, p’e, pe’, e’
TOJYYUMD TaRid paBEECTBd’

(6) g.pP=nn'n"; g£,.pie=Zmn'n'; g, . pe’=Zmmn’,
g,. e’ =mmm’,

KOTOPHSA 3aKII0Yal0TH BB ce0b crbayomyio TeopeMy:

DBy 6urounuyudenuiv , 0npeoniennod mMpems KOHHEKCaMU
{(m,m), (m,/n'), (m",n'"), xaoncdow mouxn npocmpancmea coOmseHM-
cmeyems nn''n' naockocmer emuwcmn €3 HEwW 00PAIYOULULS 346~
Menms Ounouruudenutu, EANc00Uw NAOCKOCIMYU COOMEILIMCMEYENS
10000HbMs  00pazoms mm'm'’  mouexs, mourams KAKOU-HUOYOb
NPOUIBOALHO 63AMOU  MPAMAY  COOMBIHMCINBYEMS PAICEPMBIBAI0-
WAACA NOBEPTHOCID Kaacch Zmn'n'=mn'n" +m'n"'n-+m'"nn', u
NAOCKOCMAMS  NYUKE ,  UMIBIOUOL0 OCBIO  NPOUIBOALHO  300AHHYIO
NPAMYI0, COOMBHMCMBYEMs KPUBAA 0B0AKOU KPUSUIHbL NOPAVKA
Smm'n'.

Ecan ounxomnmupennmia onpenxbigerca mepechuernleMb KOUH-
n@jeRnin (i, ©,v) ¢b KOHHEKCOMB (m,%n), TO ed YypaBHeHie
HCUYUCIATENLHOR TeoMeTpin GyrerTs:

g, =(u.p*+0.pe+v.e’) (m.p+mn. e, (7)

u Mx ambems:

ge’=um, Epe=mo-+nu, &p'e=mv+nQ, £p'=mnv, (8)
‘ypaBHeHia 3akI0vYa0miad Bb ce0b BHIIenpuBejeHHHHA, KaEh 4aCT-
HEA cayyail.

Boo6ime OukoMHIIMIEHNIA MOMEETH OHTH onpen%ﬂena TEMB,
4yT0 EKam10il Tourt BB Heit cooTBETCTBYETH v, IIOCKOCTEi, R&?RJIOK
ILIOCKOCTH — 4, TOYEED, TOYKAMD NPOMSBOILHO 3aIaHHON mpAMOi
paasemeBatomaaca HOBerHOCTB R1aCCa A, ¥ IIOCKOCTAMD, IPO-

XoramuMes 4Yepess Ty A€ HUIAd HaRYIO- HEOY,ZU) APYTYKO JAaHHYIO .
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NpAMYIO EpHBasd IBOAKONH KPEBASHH mMOpAjka %, . M rosopums Tor1a,
yTo 10 OCuROMBNHEAEHNIA (U, ¥, A, Vv,); €d ypaBHEHIe HCUMCIH-
TeALHOf reoMerpiu:

g =1 p°+x ple+Ape’+v e

Fcan BosoMeM® 0O? saeMenToBE® (Z,u#), O6MUXD UeTHDPEMb
KonHeEcams (m,n), (m',n'), (m'n»") m (m"n"), 10 EKakp HE
TpyAHO BEABTH, HCKIOYAA X, MOAYYAMT OAHO YPABHEHIE MERIY
KOODJHHATAMA ILIOCEOCTH, KOTOpoe onperbiasers HOBEPXHOCTb, &
HCEI0Yad %, I0JyYaeMb 0JHO ypaBHEHie Me&ly X, M300paikaonee
TOYEYHYI0 IOBEPXHOCTh. Tarum’p 00pasoME® STH YPaBHEHIid ompe-
1bagiors napy noseprmocmer. Toura oxHON m cooTBBTCTBYIOMAS
ILIOCKOCTh, KacaTelbHAd KB APyroil, o0pasyiorTs »iIeMenTs, 00mii
JeTHpeM'bs KOHHeKcaMb. T'ak® Eakb ycAoBie NPUHALICKATH TAKOKE
map’h NoBepXHOCTEHR eCTh:

g, =(mp+mne) (m.p+n.e) (m' p+n'e)(m".p+n"e)),

TO orciona umbeMms:

g.pi=Zmn'n''n" =mn'n"n" +m'n"n"n+m'"n"mm'+
+m'"nn'n".

¢ (9)

g,. pe=Zmm'n'n" ; g,. e'=Zmm'm'"n".

I'eomeTpuyeckoe sHauenie dTUXEH (opMyas cabryiomee: Yemovpe
xonnerca (mm), (m',w'), (m"n"), (m"n") onpedwsaoms napy
NOBEPTHOCMEN: O00HY—1EOMEMPULECKOE MILCINO MOUCKS—TNOPATKG
Zmn'n'"n" u dpywyro orubaemyio naockocmany u xaacca Xmm'm''n"”
Toavko mourxa nepeor 63 COOUHEHIYU €3 O0HOSHAUHO el COOMEILIN -
CMeYI0UWel NA0CKOCTbI0, KACAMEABHOU, KO 6MOPOY, 0AI0ME IAEMEHMT.
amoti wonpurypaviu. Gucao saemenmoss sMoOw NAPvL NOGEPLHO-
cmel (x,u), 63 KOUTE MOUKQ T JACHCUMET HO HIBKOMOPOU NPOU3-
804bHO 3A0AHHOY NAOCKOCMU, G NALOCKOCMD U NPOLOOUMS UCPE3s.
HIKOMOPYI0 NPOU3BOILHO 3a0anmuyio mouxy , ecmbv Zmm'n'n'"
(cymMH pacopocrpamiiores Ha BCE 6 romOupaniit ynceas m@nl)),

ITapa mosepxmOCTeii MOK®ers OHTL ompeibleHa He TOJBKO
nepechbueHieMd uyeTHpeXh KOHHEKCOBB. JomycTmMB mpeixjge Bcero,
YTO OHA 3aJlaHa Kakb mepechbuenmie ABYX® KORHNUJEHIHE (u,0,v)
u (/u.’?Q,?v')'v



Torza
g =(u.p*+o.pe+v.e’) (W.p*+0'. pe+V'.e*
Orcrofa mOMyYarOTCH PABEHCTRA

g,.p°=vo' +oVv, g, -pe=uv +vu'+00 g4.e2=lug’+plu’, (10)

TeoMeTpPHYECKOe 3HaYeHie KOUXT ACHO W3H BHINEOPHUBEICHHON
TEOPEMEI.

Mozo6ERIMT o0GpasomM®, ecau mapa mOBepXHOCTEH ompexb-
agercs, Eawkb uepechuenie OumkomHmumenmin (L , %, A, V,) CB
ROHHEECOMB (m,n), TO :

g =(u,p*+xpe+hpe+ve’) (m. p+mn.e),
n carbposaTeanHO

E.D =mV, +nh ; E.pe=mh +nx ; &. e =mx +nlL .
Ha apyruxs BO3MOMKHEXD KOMOMHANIAXD npu onperbrenin
mapH I[OBEPXHOCTE!l He ocTanaBimBalochk, u60 BcE omb 3akiio-
YalTCAd, Kakh YACTHHE CIyYal BB IIPUBEJIEHHHXD 31BCh.
Boo6me MokHO upexcTaBETH cedB, YTO0 mapa IIOBEPXHO-
creit oupexbiena uUMCAAME L, —OOPAIOKD €4, V,—ed KJIACCH U
JT,—UHCIO ed BJIEMEeHTOBh (X,u), KONXB TOYKA & JEHRATH Bb
JAHHO# [JIOCKOCTH, & ILIOCKOCTH % IIPOXOJHUTDH 4epesh JaHHYIO

Touky. Torza
g =m, ple+aT,.pe’+v,. pe’. (11)

IIars &wommercoss (m,m), (m',n'), (m'n"), (m"n"),
(m*,n), mmbBoOTE 0O’ 00mMUXT 5IEMEHTOBE, 00Pas3ylIuXD IApPY:
KPUBAA 0B0AKOYW KPUBUIHBL, PA3CEPMBIEAIOULAACA NOBEPLHOCHIDL,
TOYKA TEPBOil BB COeIWMHEHIM CB cOOTBBTCTBRyMOIER eii. 0JH03HAIHO
II0CKOCTBI0, KEACATEILHON KO BTOPOil, 7aIOTH HIEMEHTDH, OoO0uil
4T KoHHekcaMs. Mmbems

I=1

g = 11 (m®. p+n@. e) (12)

7=0

e

- p=2mm'n"n""nv g,.e=Xnn'm’ ' m'" m.
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Cyuyr sxbcs GepyTed Takb: COCTABAAOTCI BCEBO3MOMRHEIA
npousBeleHis U3t NATR Yncers m,m' m”, m"”, m™ 0o 1Ba 111 nepsoit
u n,n 00" " 114 BTOpO#, u Kamroe fodaigerca ThME yncaraMu
nn'n"n'"'n (coorsbres. m,m'm” ,m'" m'), KOUXH B3HAYKOBE ABTH
BB NepBOMG mnpousBereRinm.—TakuMBb 00PAZOME NAMb KOHNEKCOBS
(m,n), (m'%)... (m"™,n") onpedwasems napy. KPusAA 060aK0U
Kpusu3nor nopaoxa Xmm'n"'n'"'n' u pazeepmuauyaica nogepr-
nocma. aacca X nn'm’m"” 'm*.

ITapy: (kpuBas IBOAKO#l KPUBUBHE, Pa3BEPTHBAIOMAACT IIO-
BEPXBOCTH)—MOKETT JaBaTh, kpoMb Toro, kommmmiennis (u,0,v)
B nepechuenim cp Ourommnuienmiero (L ,%,,A ,v,) Torra

g =(up®+o.pe+v.e’) (u,. p°+=x,. p'e+A.pe’+v,.ce’)
OTEYJa
E.p= v, —{-Q)\l +VX, &, e=lu,)\1+pxl+v/u‘1 —

HOPAJIOED U KJACCH HOJYYEHHOH IapH.

Touno rTakme momHO HajiTm »TH 4mcaa g maps, omperb-
neHHo#d kakb uepecbuemie mape mosepxmocredt (u,,T,,v,) CB
¢b» KommercoMt® (m,n). JbiicrBurernpo, Toraa

)

g =(u,. p’e+,. pe’+v,pe’) (m.p+n.e)
u cabioBaTeabHO:
E.Pp=TT, n+V,m ; g, e= L, n~+IT,m.

Ocranrppexps koMOMBanii He pascmarpusaeMs. —- W spbes,
Eak®s OHJA0 MOKA3aHO 118 KOMHINIEHNIN 7 Kak® moapasyMBpaioch
Aast pansAbimuxs  o0pasopamiif, BOSMO®HO, 4TO mapy (EpuBast
ABOAKOR KPUBUSHE, PasBePTHBAMIAACA IOBEPXHOCTH) HEIB3d HO-
Ay4YaTh, Kakb I0JHOe mepeckuenie mMHOroo6pasiit GoasImaro gucaa
msmbpenii. Ho u rorza momem® romopmrh 0 moparkl u, m
k1acch v, 9To#f mapH BB TOMB e CMECAB, 4TO M BEIIE:

Ire

i

=u,.p'e’+v,.pe (13)
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IIlects koHEEKCOB® (M,%),..., (m",n") uMEoOTH TOILKO
KOHEYHOEe YHUCJI0 OOIMUXD 3JeMEeBTOBT, KOTODHE IOJYyYAMB Iepe-
MHOKAA YCJA0Bia , COOTBBTCTBYOINid OTIBIbHEIMG KOHHEKCAME.

Takump 00pasoMb:
=5

____[‘[(m(i). p__l_n(i)l- 6) = S mm'm"” w''nvn , (14)

=0

&
Y

rrh 3HAKH CYMMH DAacCHpOCTPaHAETCd HA BCEBO3MOKHEIA COYETa-
HIJ—yuncaOME 20,—EKOTOPHA MOMHO COCTABATH M3H UIECTH YUCEAD
m,m' ,..m" 00 TPpU,—IpPrRYeMs OCTAIbHHE MHOmKHTENH %) BOi-
IyTH 0T% TEXD KORHEECOBE (Mm@, %#@), 0Th KOTOPHXT He Boiaum m.

Jdada moJHOTH onpexBJIUMB YMC.I0 91eMEHTOBS, 00MUXH JBYMD
OMKOMHIUAEHIIAMD;, KOMHOUIERNid 1 naph moBepXHOCTEHd, HAKO-
HeIlb TpeM’sh KOWHIUJEHIIAMB.

IlepBoe m3H BTHXB TPEXh UHCEID IOLYIUMD 3B
' 2 2 3 I .8 I .2 ! 2 1,3
g =(up’+x,ple+Ape’+v.e’) (i, p’+x pie+ N pe’+V.e)
= /ulv/l +x1 )\,1 +x1x’l +v1 lull (15)

Bropoe—nss ¢opuyan

g =(u.p’+0. pe+v.e’) (u,.p'e+T,.p’e*+Vv,. pe’)
= UV, + 07T, + U, V. (16)

Haromens Tperre—

z=2
y L, . o '
& =i/_-70 (). p*+ 0%, pe+.) e*) = u (0'V'+0"V) A

+ u' (oV'+0"v) + u" (ov'+v0') +00'0". (17)

Momro aTh eme 4mCI0 3IeMEHTOBT o0muxs uaph (spuBag
JBOAKON KPUBH3HEH, Pa3BePTHBAIOMAACA TOBEPXHOCTH): (L&,,v,) X
KOHHEKCY (m,n); OHO MOJIYYHTCA WA YDaBHEHid

g= (m.p+mn.e) (u, pe’+vp’e’)=mu,+nv, (17a)

Ha sTroM® MH ocTaHOBEMCA BB o0meMb  00630pt KoHUry-
pani#t, ¢b kKoroprMu Gyzems umbTe xbao mpm msyderim oGpaso-
BaHi#, uMBOMUXE CBOMME DIEMEHTOMTH codYeTaHie (TOYEA, ILIOCe
KOCTB), W OCTAHOBHMCS IpeEJe BCero Ha KOHHEKCH.
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§ 2. JbBaa wacrp ypaBHEeHId KOHHeKca (m,n), Kakb OUKBaA-
TepEapHad Qopva, COLePEHTH K03PPUIieHTOBH BCETrO

N_(M+1)(m+2)(7%+3) (n-+1) (n+2) (n+3)
= 1. 2. 3. 1. 2. 3. ’

n cabgoBarelpHO Jad moaHaro omnpexbirenia ero mym®HO BMETH
N—1 ycaosiit,—nanp., 3satb N-—1 ero »siaementoBs. Ho mHe
BCErja TaKoe YUCI0 U3BBCTHHXD 5JIEMEHTOBT OKA3HBAETCA JO-
CTATOYHO A1s moanaro onpelbrernia kommexca. U spbes mn mubems
ABJ€Hie, aHAJIOrMYHOE Mapolokcy lipanepa B Teopin MIOCKUXD KPHA-
BHXbB. lIpercraBamse cedb xbiicTBuTeIbHO 1IECTh KAKUXB-HROYIb—
HO JaHHHXD, U3BBCTHEXD KOHHEKCOBT (m,n), PasinYHHXD MeELY
c06010. DTH IEeCTh KONHEKCOBD UMBIOTE ‘1o npexnaymemy 20 m’n®
o6mux® siaeMerTOBS. Ilycrs ypaBmemid 5TuX® KOHHEECOBEH CYTh
fi=0,..f, =o. Torza ypasuenie

i=6_

TN f;=0 (18)

=1
npexrcraBuTh BCH CO° KOHHEKCOBH, HPOXOAAmMEXE uepess 20 m’n®
HJIEMEHTOBE, OOMHUXD YHOMSHYTHMD mectd. UYroGm ompexrkiurs
Raroi-EMOy b OJMHTD, HYHEHO JIaTh Kakie-HUOYAb HMATH €ro d.JeMeH-
TOBB, HE IPUHALIERAMUXD KB yucay 20 m*n® ocHoBHEXS. [Ipescra-
BUMb ce0B Temeps, 4TO HaM's JAHH Kakie 1u00 N—6 3I€MEHTOBS.
B® ypapmemin EKoHHeEKca, mnpoxoxamaro vyepess Bch st N—6
BJIEMEHTOB U YIOBIeTBOpAomaro cirbiopareasno (N—6) yCI0BIAMB,
OCTaHETCA eme naTh HecnpeibieHHHXT K09((uUIiIeHTOBH, H €ro
ypaBHeHie mpusegerca cabrosareasno kB Bmay (18). Ho mecrs
KOHHEECOB% f; =0, CHb MNOMOIIbI0 KOTODHXTE JHHEHBO BHPAa3HICI
paacmannBaemmu ROHHGRC’B nepeckratorca, xpou’s (N—~6) eme BB
20 m*n’—N -+ 6—n 3JxemeHTaxr>. Ecan cabjposaTearHo HEOOXO0U-
MHe JJId OROHUYaTeabHaro onpexbierida EKoHHEKCa (m,n) NATH
DJIEMEHTOBs ME BO3bME€MBb W3BH 4ucaa 9TEXH 20 m’n’—N+ 6, To
HOCTABICHHEIMD YCIOBiMFB YAOBAETBOPUTH HE OJAHHB, & OO ° KOH-
HEKCOBD (m,n) ').

1) 5 HTHMB BompocoMb MMEITE cBA3H Hscabuosamiz Posameca (Ueb.
linear-abhingige Punktsysteme Crelle’s Journ. B. 88, ero me: Zur Theorie der
reciproken Verwandtschaft. Crelle’s J. B. 90 s. 313—321 m ap. Ceasnorw cHcTe-
Moo PosaHecs Ha3HBaeT'h TAKYM CHCTEMY p DIEMEHTOBS, €CIH 3% p—1 cabayers
Heo6xoxAMo p—HIt daemMeHTS. (OTHOCHTeIbHO OMEBaTepHapHHXE (OPME OHE
OTPAHHUYABAETCE OMAMHeAHRMH (opmamd. CM. mogpolHBe 005 HTOMT HHIKe.
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§ 3. Dammaiimce Asydyenie KOEHEKCa OPEINONATAETH YCTAHOB-
JeHle ¥ HCTOIKOBaHie ero musapianToBs u KoBapianToBs, Ilpm
TOM'E cabxys o6meMy IpaBAEIy—CBOAUTE 00abe CI0KHBIE BOILPOCH:
Ba BOIPOCH Goabke TPOCTHE, MOKEMH H3yUeHie WHBAPIAHTHHX'B.
oGpasoBagiii GmrBaTepHADHHXTD (GOPME CBECTH HA HM3yYeHie Tako-
BHXs ke 00pasoBaHiifl OnTepHAPHHEXD (OPME, YCTAHOBUTH HHHIME
caropanu npuunurs nepenecedia (Uebertragung, translation) nas
Teopin EsaTepHAPHHXE (opmb. JbilcrBuTenbHO , COOTHOHERiE
VCTAHABINBAEMOE KOHHEKCOMhP MEMIy TOYKAMU U ILIOCKOCTAME
IPOCTPAHCTBA MOMRHO OpeficTaBuTh ce6B cb mBOfl TouEM 3pbHiA.
KRaras-au0yip TOYEA Z IPOCTPAHCTBA MOEeTdH OHTH omperbirena,
EpoMb ed KOODAMEHATD X, 2,2,Z,, Takme mepechbuenieMs Tpexs
nI0CcKocTeit — manp., v,0,0 ; OyreMs 0003HayaTh €€ TOYKOI-
(v,0,62); TOYHO TaK:Ke ILIOCKOCTh %, NPOXOJAINYI0 Yepessb TpU
TOuEH £,7m,4, 0ylems 03navarth (&,7,2). COBOKYOHOCTH BTUXH TOUYKE
Z U IJIOCKOCTH % 00pasyert dJIeMeHT® (Z,%), He OPHHAAJEeRAILIH
BooOIme TOBOpPA KOHHeEKCY (1), HO Bce /e uepess IIOCPEJICTBO
BTOr0 KOHHEKCa ILTOCKOCTH CBA3KE (V,(0,6)) COIMOLYMHAIOTCA TOY-
EaMb Iaockocran (&,m,f), B BTO CONOTYMHEHie COCTOUTH BB TOMD,
YTO KaJkJ0# IJIOCKOCTH CBA3KH COOTBBTCTBYIOTH TOYKHA ILIOCKOCTH
(£,4,m), Jemamisa HA WA0CKOMl KpuBoit C,, m-T0 NOPAJKA, U KamA0i
trousb mrockocrn (&,7,{), coorsbrerByoTs BB cBasEb (V,0,0)
IIOCKOCTH Oru6aplis KOHUYECKYIO 10BepXHOCTH K, 72-TO KJIACCA.
Ecau Toury maockoctu (¢,7m,0) 0003RAYUMB X E+%,N+% L, &
ILIOCKOCTh CBASEHM (V,63,63) OOO0BHAYOMB A, U+ A0+ A G5, TO.
HafifeMb, uYTO cOmOJAYMHEHie, ycrTaHABINBaeMOe KOHHeKCOMB (1),
BHPAKAETCHd AHAJINTUYECKA YpaBHEHieMb:

(%, @+ %, 0y + X,0) ™ (M Va+h,0q+AGg) ™ =0

g

O3Ba4uBb

ag’-‘—"Al, a')? = .A2, aC=A3, Q/azgtl, (Oa=9[z, wm=m3,
IOy Ya€eM’s TARUME 00pasoMs GurepHapuyio gopuy ¢ =4, 7A, " ,—
U BHIIEYKasanHOe CcOOTBETCTBie ycTaHABAMBAETCI YPaBHEHIEMS.
p=A4,"7U,"” =o.

Ecin BossmeM® daements (x,u) JaHRaro Komsexca (1),—
rib TOUKA T NPUHAJACKHUTSH ILIOCKOCTH (&,7,4), & IIOCKOCTH %4—
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cBaskb (v,6,60), m DOCTABEAM® yCZOBie, 4YTOGH KOHMYECKAH IO-
BepxHOCTH K ,, coorBBrcTRyOmas x u cojep&amag BB yucab
KacaTeJbHHXb IJIOCKOCTh %, o0O0Jajana HBEOTOPHM®B WHBAPIaHT-
HEIM'B CBOHCTBOMB, X TOUHO TakK:ke COOTBBTCTBYIOMAA % WIOCKAL
kpuBag C,, o61ajara KOPPEIATHBHEIMS WJIH KAKAMB-JI100 IPYTAMB
‘CBO#CTBOMB, TO NpHAEMDb KB HEROTOpOMY HHBapiaHTHOMY YCJIOBIIO
18 mrockoctw (¢,m,{) ®m TOYEH (V,6,6)), W DIEMEHTH, HUMU
o0pasyemnit, Oylers NPHUHIJIEEATH KOBAPIaAHTHOMY OTHOCHTEJIHHO
(1) momEekcy, ypaBHEHie KOTOPAro IOJNYYATCH, KAKHs WHBAPIAHTE
(OpMH @, U BCE CBOJIHTCI TaAKUMB 00PA’0MP HA UBYYEHIUM WHBA-
pilaaTops OmrepraprOil gopmi. Takofi MeToxs cnoCOGeH® OTHAKO
OKa3aTh OUIYTHTEILHHS YCIYTH BB TOMD TOJXBKO cayyak, ecan
reoMeTpuyecKad Teopis TEPHAPHKHXE KOHHEKCOBL [asBATa BB J0C-
‘TATOYHOR CTEmeHH, 4Yero JaleKo HeNh3d CKa3aTh BF HACTOAIIEe
pema. IlosTomy cunmTas HeOOXOZUMHMD YHOMAHYTH 00% 3TOMB
BAKHOMB TeOPeTHdYeckw npuHNumb, M He OyAeMs OZHAKO II0Jb-
30BATHCA UMTB BB JaabHBiineMs.

§ 4. Oco6eHnbie aaemeHTbl. OxHUMB U3 HauboaBe BaRHEXD
BOIIPOCOBF BB TeOpim alredpanyeckux® KPHBHXD U IOBEPXHOCTER
ABIseTCA BOOPOCH 00L OCOOEHHHXB TOYKAXH UXT,—ecan Ooub
pascMaTpABAlOTCA, KAaK®B TOYEYHHK:A o06pasoBaHia, —H 0COOEHHHRXb
KaCATeIbHBXb,—€eCAH MH Pa3CMATPUBAEME HXD, KARB OrNGaIoNid
IPAMHXE U Iaockocredl. Ilpucrynas KB UBYyYeHI0 KOHHEKCOBD,
MH IIpeisje Bcero secrpbuaemMca MOSTOMY €Bb BOOPOCOMT, YTO AOAHHO
Bh T€OPid KOHHEKCOBH, HAMU H3yYaeMHXb, COOTBETCTBOBATH 0cOOEH-
HEIMB TOYKAM’P HJIM MIOCKOCTAMB moBepxHOcTell. Coorsbrersen-
Had Teopid RaXoiuTcd BH 3a4aTOYHOMD COCTOAHIA ¥ BE YYEHIH
-0 cpaBHATEIbHO 0oabe MPOCTHXH KOHPHUIYPAIIAXH——KOHHEKCAXD
Ha 1LrockoctTH. [loaTomMy mbl orpanmaumca 345Ch TOALKO CAMHBIME
HEO0XO0LUMBIME.

YcaosuMea TmpesmIe BCero BB TOMB, YTO MHE HA3HBAEMD
‘0COOEHHHMD DJIEMEHTOMD KOHHekca. BospMeMT Kakyio HEOVAL ILIOC-
EOCTh % IpPOCTpaHcTBa; coorebrerByomas el Bp KoBHEECH mo-
BepxHOCTs F,, uycrs umbers mBEOTOPYIO TOUYKY L—O0COOEHHYIO,
HAIp., IBOHHYI; TOrja W BH KOHHEKCE dJIeMERTE (Z,%) AOJKEHD
OHTH cUNTAEeMD 3a ABOKHOI; 1BiicTBUTEIBHO, TAKD KAKD X SABIIETCI
pe3yJIbTaTOMb CIidHiA JABYXD> Ge3KOHEYHO-OJN3KHXD TOYeKd 2 H &'
TIOBEPXHOCTH, TO M 3JIEMEHTH (Z,%) MOMKHO Pa3CcMaTpPABATh KEAKD
COBHAJeHIE JBYXH TOYEUYHO-0e3K0HEUHO-GANBKUXD DIeMenToBs (Z',u)
u (x,"u).
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Touno Takke OCOGEHHKMB SBATCA TOTH BJIEMERTH (Z,%), BB
EOTOPOMB % €CTh JBOiiHAd WJAHW BOOIe oco0eHHAd KacarelbHad Kb
nosepxHEOCTH @, , coorbrerBylomeit BB kompmerch TOoukb .
Tagam®e 00pasoMb Mot HAZLIBAEMS O0CODEHHLIMYU MTb IACMEHNbL KON~
HEKCA, 63 KOMOPuxs uiu IMmouxa x 0ydems 0CO0EHHOI0 MOUKOI
NOBEPLHOCMU D,, COOMEIHMCMBYINUWENH NAOCKOCIY U, UL  HCE
NAOCKOCD U €CMb 0CODEHHAS KACAM EAbNaa noseprrnocmy I, , ro-
MOPAR 65 KOHHEKCI, COOMBIMCMEYEMs MOUKI X, UAU HOAKOHEUD
mo U Opyroe 00HnospemMenmo *). |

B® 10 Bpema kak® BB EPUBHIXE — ILIOCKUXD WA JBOAKOMH
EPHBU3HE—BO3MOKHK TOJbEO OTIBABPENA 0COOERHEBIA TOYKH, HIH
0COOEHHBIA KacaTeJIbHHA, Bh IOBEPXHOCTAXH—CHCTEMAXD JABYX'B
usnbpeniit —BO3MOKRE 0COOSHHK LPUBHS HJIX OCOGEHHEIA Kaca-
TeIbHKA pasBepTHBaomigca nosepxuocru. Boodpasumsb cedh abi-
CTBUTEJIBHO PAJLH NAPAJLIEIbHEXDB IA0cKocTell, BHpb3awmuxb u3b
MOBEPXHOCTH PALD IIOCKEXD chbuenifl; ecinm Kamkjpoe n3h DTUXD
nAockuXt cbuerifi nyubers aBofiEy0 TOUKY—UTO OYEBHAHO MOKAO
ce0’k mpejcTaBATH,—T0 HEOPEPHBHKIH PALT 9TOX'B IBOUHHIXD TOUEKD
o6pasyers HEKOTOPYIO KPHBYIO — CHCTEMY CO' TOYCKD — KOTOPAL
Oynert JABofHOI0 EpuBOoW uosepxHocrd. Ilogo0nHMT 00pasoM®
npexcTasuMt cedb, yro moBepxHOCcTs I, coorsbrersynmad 1mioc-
KOCTE # BB KouHERCE f(z,u)=o0, aAMbeTs O0COOCHHYIO KPHUBYIO.
Mo momems upencrasath ceGb, uro »Ta EpuBad BHpPBsaerc
HBEOTOPOIO APYro0 NOoBEpXBEOCThI0 F),,, ypaBHeHle KOTOPOi MOKETH
3aBACHTL OTH KOOPAWHATH ILIOCKOCTH #%; €CAu Temepb aT0 mMbers
mbero nag BCBX® ILIOCKOCTel  mpOCTpaHCTBA , TO YpaBHeHie

@ (x,4) =0, EOTOpPOE NId Eamjoil pammHOH mI0CKOCTH OmperbiIdeTd
COOTBBTCTBonmyxo 9TOI ILIOCEOCTH LOBEPXHOCTE, BHPB3AI0MYI0 U3B
F ., xsoitayio Epusyio, Buberhs ¢ ypasnenieMs f(2,4) =0 KaHHArO
KOHHEECA onpeabanTs ero IBoHHYI0 KONATHE IR0, BO3MOKHEL pasy-
mberca m 0coGeHHBS OUEOWHIHJEHIIH, IAPH MOBEPXHOCTEH | T. I.,
npE 4eMb O0cOGEHHEE BDIeMeHTH, uMu ompeibigemse, 0061a1a0T5.
gorbe cmemiarnmmMu csoficramu. Hamp., ecam 0COGEHHHSA TOYEH
BCEXD JZBOHHHKX®E KPHBHX'B, COOTBETCTBYIOMNUXD PASIAYHKIME ILIOC-

1) Tuagemanns 85 Clebsch’s Vorlesungen iib. Geometrie B.IT. 2. naers mHOE
oupeatimeHie ocobeHHAro bdiIeMeHTa; A IoKaskHBal faxbe, wT0 jgaBaeMoe MHOIO
PaBHOCHABHO ¢5 ompepnbiaeHieMs JmHJEeMaHHa, KOTOpoe MPEXIOIaraeTs IpeiBa-
pUTEIBHOe BBeLeHie IIOHATIA 0 HEEOTOPOMT K0BapiaHTHOMT KOMHeKch, MMEHHO
CONPAREHHOME, M IOTOMY MeHLbe IpOCTO.



KOCTAMD IPOCTPAHCTBA, BHABIAIOTCA U3 JABOUHON KOMHIHEIEHIiN
f=0, =0 HOMOMEBI0 KOHHEECA 1W=0, TO 95Ta GURKOMHIAAEHI[id
OyZers COCTOATH, 0YEBUIHO, W3H DIEMEHTOBH BHCIIATO IOPAIEA
EpaTHOCTH, YEME 5IeMeHTH, COOTBBTCTBYIOMie MPOCTHME TOYKAME
JBOAHOR EPpUBOIL.

AnalnTnyeckn HOITOMY Oco0eHHEe dJIeMeHTH ouperbrarcs
HIN ypaBHEHIAMH

d
—f:W’?/(l‘x m—lu” all, = O y
dx,

A, A af (19)

dz, ' du, ' dx, ?

1

ecad 9TO OyZeTh TOYeYyHO-0COO0EeHHEl DIeMeHTs, WA ypPaBHEHiAMHI

af df df if
—— =N U T A, =0, — =0, ——=0, — = 20
dul x o6 1 ? d?/l2 ? d,us b] du4 9 ( )

‘€CJIH pIeMeHTH OYIeTh TAaHTeHIIaabHO 0co0eHBERI. IlepBris derrpe
ypaBHeHia onperbadioTs Dapy mopepxHocreit mopaiga 4 (m—1)n°,
raacca 4 (m—1)°% m pamra 6 (m-—1)*%°. Jlua mapu HoOBepxHO-
creft, onpelbieHHON BTOPHIMH UYETHPHMA YpaBHEHiAMH, COOTBLT-
CTBeHHHA yucaa cyTs 4 m(n—1)°, 4m’(n—1), 6 m*(n—1)=.
IIpw usbcTERX® YyCAOBIAXB, OJHAKO, BTH CHUCTEMH YpaBHewriii
MOryTs ouperbiaTe He mapy NoBepXmocTeil, a ONKOMHUYIECBIIO
wag pame wommnmiennio. OcramoBmmcd, Hanp., Ha cucreMt mep-

e d .
BHXh YE€THPeXTH YypaBHeHii &Zfﬂ.:o (¢=1,2,3,4). Kcan ¢ynE-
Z
TioRAXBEHU onpexbanTels BTOH CHCTEME OTHOCHTEIFHO IepeMbH-

HEHXB I, T. €.

Sf o af afa
04 x = 4f 4 - df A
dz, dx, dx, dz,

= 0,70 ", T d " (abed) o ug” uy 5"

‘00palmaerca TO/RECTBEHHO BB HYJb, KAKOBH OH HN OHJIM 3HAYEHid
2, 2,%,%,, TO YeTHPe 5T YPaBHEeH1N He OyAyTH PA3IUUHE MEEIY CO-
0010 OTHOCHTENFHO Z, W 14 BCARAro JAHHATO 3HAYEHIA KOOPAMHATD
w, U, w, %, JAIyTh KOHEYHOE 4YHCIO CHUCTeMb B3HaueHi#t nepemEbH-
HEIXG Z; BB 5TOMB cayyal MH OyleMtd uMBTh yi&e He mapy Io-
BEPXHOCTEH, a OMEOMHIOHIERIIIO TOYEYHO-ABOHHEXE HJIEMEHTOBS.
KEcrn yEIUTORAOTCI TORECTBEHHO M BCH IGPBEHE MHUHOPH HTOrO
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ouperbanTess DpM BCAKUXD BHAUEHIAXB X W %, TO YeTHPEe YpPasB-

af

HeHig —,, = 0 TIDUBOATCA TOABEO KB JBYMB MEMmIY ¢c00010 Hesa-

,,Qj‘i
BACHUMHMB, 1 MH umbems jgpofinyno kommmupenmiro. To me camoe
OpuIomEMO pasymberca # Ko BTOpOit cucremb ypasHeRnld,—TO-
JRECTBEHHOE YHUUTOMKEHie KOBapiaHTa

Wz by ™ €™ dp™ U PP UG Uy up™ " (0B8yd)?

TMOKA3KHBAETH, YTO KOHHEKCH 00JaJaeTh OMKOWHIUAEHIIel0 TAHTEH-
T1aIbH0-0COOEHHRIXs SIEMEHTOBb, TaruMbH 00pasoM’s TOJABKO IPH
BEIIOJHEHIN HOJYYEHHHXH YCIOBI KoHHEECH (m,n) OyireTs obia-
JaTh ORKOMHTUIEHIiel0 OCOOGHHHIX'H BJIEMEHTOBB, a He Iapolo Io-
BepxXHoOcTeld, Kax® BB oO0memMs cayyal. Ilosromy ecam pascmarpu-
BaTh TOJILKEO KOHHEECDH (m,n) caM® mo cedb, TO yEe HAIMYHOCTH
OVEOUHIWIEHIIN O0COGEHHHEIXs DJEIeHTOBH BMECTO IapH IOBEPX-
HOCTell He OylreTs OOKREKHOBEHHOIO OCOOEHHOCTHIO KOHHEKCa, T. €.
TAK0I0 €ro 0COGeHHOCTHI0, KOTOpPad ABIAETCA U BB TOMB caysab,
KOTJa Pa3CcMaTpuBaeMB KORHEKCH CaMEi o6mifi BB cBoeMt poxb.
OnEaro, aHAJOTAYHO TOMY, EKakb BFH Teopim moBepxHOCTell
JBOWHKIA KPHUBHA BXOIATL BB YUCAO0 OOHEHOBEHHHX® O0CO0€H-
HOCTell BcabjicTBie TOrO 0O0CTOATENLCTBA, YTO €CIM HOBEPXHOCTH
pascMarp@BaeMad, Rakb MECTO TOUEKs, ABOHHOIO KPUBOIO HE 00Ja-
JaeTs, TO Kakb ormbaromiasd miockocTedl, OHA ToIXkHA HMBTH JBOil-
HYI0O KacaTEIbBYI0 — Pa3BePTHBAOMYIOCZ IOBEPXHOCTE; Taks H
31bce orcyrerBie oco0emHocTel BB caMOMT KOHHEECE Bexers
€006010 He00X0IUMO HAJINIHOCTL UXT BB HBEOTOPOME KOBapiaHTHOMD
KOHHEKCDH, KOTOPHH Mo OTHOWIEHIIO Kb JAHHOMY KOHHEKCY HUTDaersd
POab AHAJOIAYHYIO TOff, KaKVI0 IOBePXHOCTh WUIH KEPHBAd, pas-
CMaTpHBaeMas BH TAHTEHIIAJbHEXD KOOPIMHATAXH, WUIPaers IO-
OTHOIIEBII0 KB ce0b camoif, pascmarpuBaeMoil Rakh MECTO TOYERS.
Rueoms, a sa aums Juuzemanas, Crepanocs, Rpayse, Jannepwu,
Darraasuan m gp. samuMaBiriecs Teopie# KOHHEKCOBH NPHIAIOTH
HTOMY KOHHEKCY Ha3BaHie compascennaro papaoMy. Ho Tars Kars®
Bb TEOPIM MHBApPiaHTOBH €O BPEMEHHM YOOMAHYTHX® BHIIE macabro-
Bamiif Posameca »ro mnasBamie yTBEPAWIOCH 33 TAKAMH JIBYMd
EPABHMA HIUd KOHHeKcaMu, ABroTOpH# coBMbcTHRI HHBApPIaHTH
KOTOPHXH YyHuuTomaercd, To Study (Methoden d. Theorie d.
terndren Formen 8. 53) mpexaaraers nasuBaTs ,Conjugirter
connex“ Rae6ma ,Umhilllungs-connex®.
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Ho rars kak® 514 ,conpamennocts“ (Conjugirt-sein) ABYXH
KOHHEKECOBH €CTh TOJBKO YacTBHi cayyait ,aooasprocrn® (rep-
MUHT, BBeleHHHH DPeite), To HBTH mHar00HOCTH BBOJATH HOBHIR
TEPMEBG, & BB 0COOEHHOCTH N3MBHATH 3HAYeHie TAKOr0 YCTAHO-
BHBIIATOCA TEPMHUHA , KaKB CONPAEEHHBl KOHHEKCDH, II09TOMY
a4 cabryo spber Tepmmroaorim Raebmia.

§ 5. ConpamenHblii KoHHercb. Icam BOBPMEMT Rakoil-HAGYIL
pIeMeHTH (2,u) KOHHEKca (m,7), TO HOBEPXHOCTH &, — orubaio-
masd mIocKocTel %, COOTBBTCTBYIONIUXD BH KOHHEECH TOURE x,—
Kacaercd ILIOCKOCTH % BB HEBKOTOpOfl TOYKE, ROTOPYIO 03HAYUMDB
9, nosepxuocrs I,, cooTBETCTBYIOmMAA NIOCKOCTA % Bb ROBHEKCE,
umbers BB TOUKE @, —KOoTOpad Je€KHTH HA HeH, MOTOMY YTO IIO
yCIO0BiO (2,%) €CTh DIAEMEHTH KOHHEKCA,—RacaTeIsHOKn HEROTODYIO
IIOCKOCTE ¥, oOpAuHATH BTOH TOYEM % ¥ HTOH ILIOCKOCTH ¥
onperbaarca odeBMAHO H3H ypaBHEHiil:

d i) .

0. yi=@f; s o= (h=1,2,8,4) 21)
ecrn [ (x,u) =0 ypaBHEHie pa3cMaTpUBAEMaro KOHHEKCA; DICMEHTY
(x,#) KOHHERCA =0 COOTBBTCTBYETH II0 HTUME YDPABHEHIAMB DJe-
MeH1D (¥,v), H COBOKYIOHOCTH BCBXE ©O ° 91eMeHTOBS (Z,%) — COBOKYII-
HOCTh OO° BJIEMEHTOBD (¢,v) 00pasyIomuX’hs CBA3aHHKI 0JHO3HAYHO
Ch JAEHEMD KOHHEKCH F (y,0)=o0, KOTOPOMY IpEIaeMb HaspaHle
CONPANCENHAI0 ¥ ypaBHEHie KOTOPAr0 MOAyYHMF, HCEI0UA] H3H
(21) 0, 0, * U » cb moMompio YypasHeHiZ f=o0. CooTHOUIEHIE
ME:EJY OCHOBHHMD KOHHEKCOMT I €My CONPAKCHHEIME OTIMYAETCH
N0JHOI B3aHMEOCThIO. JbilicTBuTeIbHO, MOMKHO JOKA3aThH , 4YTO
nepeMbBAg Poam mUXB W B3ABHF 38 OCHOBHOII KOHHEKCE TOTS,
KOTOPHI saBrdaica pawbe coNpAmeHHHMTB, MOJYIUME, KaKb €My
COIPsAREHBH, IePBOHAYAJLHEIN OCHOBHOH KOHHEKECH, HUHBIMH ClO-
BaMH MOMKHO JOKasaTh TeopeMy: [Lowuwexcs, conpaicenmvirt cOnpa-
HCEHNHONO  OANHOMY KOHHEKCA, €CInb CaMs OanHudk KonHercs. Bb
BHJY BAMHOCTH 5TOH TeOpeMH MK JaJIuMGb eif 1Ba J0Ka3aTeIbCTBA,
mepBoe U35 KOTODHIXD NPEICTABIAETs PACHPOCTPaHeHIe HA CIydai
EBATEPHAPHKX'S (OPMB J0KA3aTE1bCTBA JanHaro JunjgeManHOMB ).
OHO OCHOBEIBAE€TCA HA TOMB, 9YTO BB CHAYy IPOUCXOEICHII KOH-
Berca I (y, v)=o0 Mu jpommuE uMBTs npm sambrb y u v uepesd

1) Legons de Géom. T, I p. 362. umrupyo mo HpaHI[Y3CKOMY IePeBOAY
benya, AcupaBIeHHOMY aBTOPOMG.,
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ad u ad cibryromee: F ( a - df )EM.f(x,u), rnt M—

du dx du’ dz’

nbiag ogEOpOoiHAd QYHRIIA OTB & M #%. Jid EPATEOCTH O3HAUMMD
af df
é;; = 95 du;
CTBEHHO OTH ¥; U Y, TOJABKO HA MHORHTENN, He3aBHCANIE OTH
yrazarers ¢. ConpameHHHHE KOHHEECY f=o0 KOHHeKCH I’ ompexb-
JdeTcd ypaBHEH1#MA:

= p; ,— BTH BEIMYUHH OTIMYAIOTCA COOTBET-

f(@%%)==0, n
o _dF _ dUE) _dF _ a(Mf)
0% T T Tdw 0 T Tar T Tdm
(¢,k=1,2,3,4).

Jdag o6pa3oBaHia NPOWM3BOJIHHXB 0Tk Mf 10 p W q noCTa-
TOYHO DPEZIOIORHATH, YTO Be3IB BBEJEHH Kakb NepeMBHEEA P
m q Bukcro x m u; Torza uMmbeMs:

a(Mp _ adM df
dg; 4 dq; +Md§li
Wi Bb CHay f = o:
d(Mf) _ 4, df oy Af
i M i T. €. 'z, = qui. (22)
Touro Takme maljzeME: G'. w, = Mdr;f . , (227

Jarbe m3p ypaBHeniit
i%? i=4
m.f=2qx;, nf = 2p;u
=1 =1

cabryers )
m.df =X q, du;,+2 z; dq; ; ndf=2X p; du;+ 2 u; dp;

u Takb Kakb BB cuay ompexbienia p um q

df=2 q, dx,+ 2 p; du;
TO
(m+n—1) df =2z, dg;+ X u; dp;
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T. . 2;=(m+n—1) ar u; = (m-+mn—1) ar

dq; dp;

Cpasnusag c¢b ypasmeHiamu (22) m (22'), BuimMB, YTO 2;

W w, COOTBETCIBEHHO IPONMOPIIiOHAIBHK X, #%; T. €. MH BEPHY-

JACh KB DIEMEHTY IePBOHAYAJIbHAr0 KOHHEKCA, UTO U JOKAZHBAETH
FEeIeMoe.

‘Momno oxrak0 npu TokasarerscTsb ofofiTack @ 6€3% TORECTBA

af  dfy __

KOTOpoe 0(e3h JI0Ka3aTe’NhCTBA IPEACTaBIAeTCA HE BHOIHE OvYeBmI-
BuMB. JBHcrerrensno, ypaseerie F' (y,v) =0 KOEHEECA, CONPAKEH-
HATO KOHHEECY [ (z,4) =0, MOKHO IPEICTABIATE ce0h, KAk Pesyab-
TaTh 3aMBHK BB [ (Z,#)=0 BeINYUHD Z; U %; UX'H 3HAYCHIAMHO
nsb ypaBHEH1H

Aar C.v af

du; ’

0.Y; =

ITosTOMYy, KOHHEECH conpameHHH# kKoHHEECY I (y,0) =0 MOEHO
onperbrars ypasmemiamm [ (z,u)=o0 (rzb cpbaama ymomamyrad
saMbHA) 1

df 6’. f/() = '—"il(; »

!
b — —— J—
S do; ’ L dy;

IMocxbxmia ypaBHeHiaZ HamumyTcd WHAYE TAKB:

k=4
lo—y (4L dzx  df duz
Q'Z"—;cz___l (dxk' dv, T dvi) ()
i
Gw,— % (L. dox A duz) (8)
Ei= dzr dy; duz” dy;

Ho rmnddepennmpys mo » ypasHeHid, YCTaHABIMBAIOWIA 3a-
BHCHMOCTh MEEIY Z,% W ¥,0,— OPH 9eMB MH HA MHHYTY OCTaB-
JieMb BB croponl ypasmemie [ (x,#)=o0, TakRD UYTO MOKEMD
CUATATh § U © HE3ABUCHMEIMHE MeEAY C060I0, IIOJIYyIAMB



— 35 —-

k=1 2 2 '
0 — > ( d*f . dxr 4 a’f . %)
k=1 dujdx]g d’Ui dujdu]g d’U,:
. k:4 72 2
6d<U]) _ ( d*f dxz 4 d*f du]c) (ij=1,2,34)

d@i k=1 szjdxl: ) d?)z' da’)jduk. d”Ui

VYMuoRasd NEePBHA 4YeTHpPe YpaBHEHid COOTBBTCTBEHHO HA
U, %, %, ,—NpPU HOCTOABHOMT ¢ U CKJIAANB3d, NMOIYYHMD

+ (n—1) if: j—zg‘) (y)

- . ;

0 = Ll .
k=1 dxz d’l)i

Toumo Takme yMHOmRAA YPaBHEHIT BTOPOH CTPOKM HA Z;
IpU NOCTOAHHOMD ¢ W CKRJAAJHBad, HOAYYUME!

s N\ 4f dzk af - duz
0. x;= .f ((m )dxk a0, +ome dv,-) (0)

Yunoman (y) ma A, (0) Ha 4 uckIammBai c¢b (), OyIeND
aMEBTs:

AsEp df dxg

0. z;+u 0w =2 1dx/c' 20, (1+An+u (m—1)) +
df  duz
2 o, (1+% (n—1) +/um) }

OnpexbiseMs A u u m3b ypasHeHifi: 1+ A n+ u (m—1) = o,
1+Am—D+um=o

1
T. €. HONOKHMB A== — ————

’ m+ n—1
OyneMs mMBTEH:

- Touno Tarme jpmddepernupya T Xe saBucaMoCTH, UYTO I
BHIIE, 1O ¥ ;, Gyxemt mmbrs
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Qd(yj) =’§%( df  dax A duz
dy; k= dujdrr = dy;  dujduz  dy;

k=4 2 2
0 — > (_4f  dmx _df  duk

j . . 2,7=1,2,3.4
k=1 \dxjdx}; dy; dxjd%k dyi) (h? 14319y )

Tars e, EAKD U BHIIe, MH ITOJyYAME, YMHOEAA HEPBHIA YETHpe
ypaBHeBid Ha % ; T CEIQIBIBAA:

-Q.ui=k§4 (nd—f— dzk + (n——l)if %)

k=1 dzr dy; duz” dy;
k=4

0 =2 ((m———l)ﬁ . dx’%—f-mf]f—.duk)
k=1 dxs  dy; dur  dy;”

IlepBoe #3H STUXT YPaBHEHI MHORMMT Ha A, BTOPOE HA A W
CEJAAHBAEMD C€Bb (£). 9TO IPHEBOAATSH HACH KB YPABHEHIIO
- k=« g
G'.wl-—}—l\Qui:Z—i.%.
k=1 dog  dy;
' ifl du
duz’ dy;

(1+An+u (m—1) ) +

(1+A (n—1)+pum )

Fean A m u pagums 15 ®e sEAUEmia, 4TO M BHIIE, TO
TMOXYYAME:

(m+n—1) 0. w;=0 u,.

TaguMs 006pasoM’s CHOBA JIOKA3aHO, YTO DIEMEHTH (2,0) CO-
npaEeHHarc CONPAMKEHHOMY JaHHAr0 KOHHeKCa , KOTOPHI co-
orsbrerByers asnementy (y,v) @ cabroBaTeabHO BIEMEHTY (Z,%)
IAHHATO, COBHATAETT CBH HTEMB HmOCABAHEMB, 4. ¥ T. L. 3amb-
TAM'B, YTO BTOPO#l YacTH JOKA3aTEIbCTBA MOMKHO OHI0 OH HE
HOPHUBOJATE, 100 OHA coBepHIeHHO MOA0GHA mepsoii. (CopepinieaHo:
TaKEe TOKA3HBAETCH 5Ta TeopeMa W Ipm OoJpmueMb dncatb mepe-
- MBHHEHL

IMoparoks 7' u EIaceh %' CONPAMEHHATO KOHHEKCAE OIpe-
rbaarca mepBHi#, Eak® Yucao cooTBBTCTBYIOMUXE AAHHOK MAOC-
EOCTH ¢ TOYeKd ¥, JeRalNXsb Ha JTaHHOH IpAMO#, BTOPOHd KaRB
YUCI0 IIOCKOCTeHl », cooTBBTCTBYMOMUXS XaHAROM TOUKE y ¥ mpO-
XOIAIMUX% uepess jgaHAyo npamyo. Jocrarouro onpepbanTs
EOTOpOe-HHOYAb OJHO H3B ABYXH HTHXH UHCENH,—IPYyroe MOReTE
ORTh TOrja HAOHCAHO HPAMO 10 aHaJorim. OcraHOBAMCA HA I€p-
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BOM'B,—€r0 oupexrbienie MpmBOZUTCA KB HAXORJICHIIO qmcaa, pE-
iIeHift cHCTeMH ypaBHeHii

f (x,u)=o0, p.vi=i]£, G .y, = df (2—1234)

dx;
Zf:‘l k:4
S yryr=0, 3 0zyr=0
k=1 k=1

YpaBHeme f (x,u) = 0 MOomeTs 6BITB saMbHEHO 4uYepess v, =o0.

cidg, EpoMmE Toro, osHAUEMB £,1,{ TPH EKakis-BHUGYAb JAHHES
“TOYEHW JAHHOU MJIOCKOCTH v, TO BCAKAd Jpyrad TOUEa & TOH e
WIOCKOCTH M300pasuTc

Li=%. E;+An,+ 12,
af

X

Bubcro uwerspex® ypasuenilt 0 v, —

0 ; MH unkeMs TpH

He3aBACAINAXD OTB o:

ig} . df__ =4 df i—4 df

; =0, 2‘ h——=0, 3 {; == 0 o
L i day i=i Ldwy; ()
T1b o sawbHeEH WX BHpPaEeHiAMH dYepesd Xx,A,u. Haxomens
YcIoBid 0. y; = ;L suberk ¢b Xy, y;, =0, ¥J;y, =0 3a-
Uz
MBHAIOTCA AByMd YPaBHEHIIMH, HE COAEPHRAMAMU G-
iZs af o df
Sy, =0, Zd;, " =0 '
i=1 Vi dut; Yot dug )

Ilars ypasmeniit (a') (8'), oxmopoamHs u creneneii m—1, m—1,
‘m—1, m, m OTHOCHTEALHO X,A,lL, U crenened »n, n, n, n—1, n—1
COOTB. OTHOCHT@IBRHO %, %, %, %,, IONYCEAIOTH KOHEYHOE IHCIO
©0muxs. pbueniii. Ramnomy p’kmeHuo T. e. Kamiod cumcreMmb
SHAYEHIH X,A,u, u u,u u, JAOBIETBOPATOMUXE @) (B),

OTB%;TCTByeTT. ‘cacrena sravemii Y: 1 v;, onperbirgomas 5IeMEHTD
{y,v). Ilosromy umciao pbmenii :—)TI/IX'B YPaBHEHil H JIOCTaBHTH
HaMh IOPAJOKD CONpameHHAro koHHekca. Ounpexrbiursh ero MomKHO
rakb. Cmcremy sHavemiit x,A,l; w, %, 4, %, MOEHO PA3CMaTPHBATH,
XKaKb CHCTEMY KOOPIHMHATD, oupeabadiomuxs wEEoTOpOE 00pas3oBa-
Hie, cocroamee u3b TOUKA JABYXMEPHATO IIPOCTPAHCTBA K ILIOC-
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koctr Tpexmbpraro. Uncno noio0HHX® coueraHiil, 00MAXD mATH
KOH(UTypaniaMb, COCTABICHHHMD H3h TaKUXb covyeTaHift u BHb-
JAeMHMB u3% O00mAaro uucia co’ nofo0HHEXD COYETAHIH TATHIO
ypasHemiaME @, (x,A,u; w w,u,u,)=0 creneneit st'¥) ormoCH-
TEABRO X,A,4 u cremeHed v} orHoCcHTEABHO % COOTBEBTCTBEHHO,
ouperbianrcad TOMOIBI0 IIEPEMHOMKCHIA XapaKTePUCTAYECKAXD I
TaKAX'’hs KOHQUrypaniii yCIOBHEXB YypaBHeHii

- .
E, =, a + vie,

i a—ycroBie 1asg TouRu (%,A,4) A€RATh HA JAHHON IPAMON ABYX-
MBpHATO IPOCTPAHCTBA, & e——IJId IIOCKOCTH % HPOXOJHUTH Yepesh
JaHHYIO TOYEY TpexMbpHAro mpocTpaHCTBA, Takd UYTO

a*=1,a°=0 w 1. 1., °=1, e*=0 m.T. 1.

Tarams o0pasoMt Oyremt mMBTH

=14
m =g =17 (7. a+vle) = X 'v'v'v,

=0

b cyumoBamie pacmpocrpawserca Ba Beh coueramiz JTIT @3B
HATA daeMenToBs: sT¢) mo xBa. B® jammOMB cayuah

T=m'=m0"=m—1, 7" =a%=miv=y =v"=n, V' =v"=p—1.
ITosTomy
m' =m’n’+6 m (m—1) n* (n—1) -3 (m—1) n (n—1) 2=

%{ m'n®+6 m (m—1) (n—1) n + 3 (m—1)* (m—1)* }

Cosepmenno TOROGHRIMEB ke 00Da3oMB ompexbaures 7/,

TOABEO 0O0MEBHAIOTCA. poasMm m o %, TAKh 4YTO MOKEMD IIPAMO
IHCATH: ,

EU g )

n =m { m’n’+6 m (ml‘—l)" %'(n—;l')-;—S(1n—-l)2(n-—1)2. }

Harke Mo magums gpyroit cmoco6s ompexbienia mOpaiEa u
BJ3CCa CONPAKEHHATO KOHHEKCA, KOTOPHIl MOCIy#HTH AJd HACH
MOBBPROI0 IIONyYEHHATO DPE3YIBTATA.
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Br uacrrOCTH, 1pH

m=1,n=1, m=1,n ==
m=2,1n=2 m' =86, n' =86
m=m,n=1 m' =m®, n'=m’.

TaxuMps 00pasoMd TOJIBKO NP M =#n=1 IOPALOED: H KJIACCH
CONPAMEHHAr0 KOHHEKCAa He IPEBRINA0TD NOPAZEa €U KIACCa
UCXOZHATO KOHHEKCA, BOOOIUIE &e OHM 3maunTearHo Boime. Mewny
ThMB Ipu mepexont OTH CONpPAEEHHATO KB €ro CONPIKCHHOMY,
T. €. Kb IaHHOMY, HOPAZOKS M Eiacch BMbeTo TOro, 4TOOH eme
IIOBHCHTHCH, TOHUMKAIOTCA IO DOPAAKA I KJacca HCXOZHAIO KOH-
Hekca. O0CToATeNbCTBO HTO IMORABHEAETDH, YTO HIH BB JAHHOMB.
KOHHEKCE HJAM BB CONPAMKERAHOMD HEOOXOIHMO JOJEHH OHTH HA.
auno  HEROTOpDHSA 0co0eHHOCTH , ROTOPRA OYAYTH  TOITOMY
OOHEKHOBEHHHMH OCOGEHHOCTAMM KOHHEKCA ® T0J00HO 0C00en-
HOCTSM'h TOYEYHHMT M TAHTEHIIaJbHHM?D HOBEPXHOCTH HOHUKAIOTS.
uXF NOP4JOKH U Kaacck. Mrb He yrarzocs OIHAEO TOJAYYHATE.
GopMyIB, aHATOTAUHHXB Qopuyrams Ilmorkepa. Ilopo0HEIXE.
(GOopMyIL HE YCTAHORIECHO €lHe ¥ JJId TEPHAPHALO KOHHEKCA.

3aMBTAME. UTO CYwecmeyioms KOHHEKNCh CaMu CeOn CONpPA-
arcennoe. JIBAcTBuTENbHO, KAKIK A BOOOIE KOHHEECH =0 HMbers.
Ch COOPAMREHHHMT €My ROHHEKCOMD F'=0 00y KOUHIAJEHIIIO.
Ho ecam I' copep®&urs f MHORUTEIEMD, WJIH AHAYE €CAU YHHITO-
HAOTCA TomecTBeHHO Bch omperbimTean MaTpUIH:

df df af af af af A df

dx, dx, dz, dz, du, dw, du, du,

A F 4F 4P dF dF dF dF
dz, dz, dz, dz, du, du, du; du,

7o BCh DIEMEHTH KOHHEECa [=o0 OyAyTh NIPUHALIEKATH U CO-
IPAKEHHOMY KOHHEKCY. TarO0B®, HAUD., MONCECMEENHbIY KOHHEKCS.
Up==0,—u00 11 HEro

d (v z)
Qyi = dut; ==sxl.' ’ (P@i =

dx,;

OcranopuMcd Ha HEKOTODHXE CEOICTBAXh CONPAKCHHATO
EOHHEECA, IIPEJCTABAAIOIAXTE PACIPOCTPaHEHIe HA IPOCTPAHCTBEH-



HH# KOHHEKCH CBOHCTBH, YKAsaHHHXTE IJd TEepHAPHAr0 KOHHEKCA
K. Credanocoms ,Sur la théorie des connexes conjugués“ (Bull.

Darboux (2) t. IV p. 1-ére p. 318—328. 1880 r.).

TLeomempuuecroe mmwcmo Xy
MAKULE MOUEKS L, KOMOPLIMS
63 PAICMAMPUEAEMOME KOHWHEKCTD
COOMBILMCIMBYI0ME NOBEPLHOCINYL
U (=,,), npoxodawia uepess
MmouryY Y, COBNAVALMEG €% NOCEPX -
nocmero V, coomenmcmeyiowerno
MOUKTL Y 65 CONPANCCHHOME KOH-

Owbamowaa U, nockocmert u,
KOUMS 65  PACMAMPUBAEMOMS
KOHHEKCI COOMBIMCIMBYIOMS 1O~
eepxrnocmuy X (=F,,), xacaio-
WEACR NAOCKOCU U, COBNADAENS
Cs noseprHocmvio Y, coomenm -
CMBYWULEI0 NAOCKOCIU V 65 CO-
NPANCEHHOMS KOHHEKCH.

HEKCHD.

JocTaToyHO OKA3aTh TOJBKO OXHY H3b HTHXBH JIBYXH TeO-
peMB,—Ipyrad moayuurcs ABoHCTBeHHRIMD pascyikjienieMs. IIpiems
JOKa3aTeIbCTBa NPUMBHEME W KB caydalo ¢OPMH CBH JIBYyMA
paramu BB k -+ 1 ROHTparpefieHTHRXT mepeMBHHEFXE. VTaks nycrs
mmbeMs ypaBmenie [ (x,u)=o. [loBepxuocts Xy moay4aeMs TaKs:
OpujaeMs KOODAWHATAMB «; onperbleHHRNd 3HAYEHId Z;, COOT-
BbTCTBYIOmMia pascmMarpaBaeMoil Toukbt x,—moayynMs cooTBEBT-
cTByomyo Touks 2 moBepxHocTs U; ypaBHeHie 5To#f 1OBEpXHO-
CTH BB TOUYCYHHXD KOODPIAMHATAXH HAXOJUMB, UCKIOUAL U, %, U, U,
n3b YpaBHEHIi:

df (x,u)

[ (xu)=o0, Q§i=7 (¢=1,2,3,4).

z

Uto0K 9Ta MOBEPXHOCTH IPOXOJHIA Yepesh TOUEY ¥, JOJEHEL
OHTH COBMBCTHHMHA ypaBHEHid:

/' (@u)=o, (23)

x,u) .
0 y,.="_._—ffm’i ) (i=1,2,3,4)

Hckaogas orciofa u;, NOJAYYEMTD YpaBHEHIe MERIY Z,,Z,,
z,,x,. WNragp X, BHpamaercad MOMOMbI0O COBMBCTHRXT ypaBHe-
nit (23). O0pasyems Temepb IOBEPXHOCTH V, cooTBBTCTBYIONIYIO
BB CONpPAXEHHOME KoHRexchk Toukbd y; oma onpexbaserca BB
IJIOCKOCTHHXS KOODIMHATAXs ¥ VDaBHEHIiAMH

AL (21)

0. v = dzz

f(zu)=o, 0Y,= daf

?
du,;
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ITepena nars m3® ypasEeniit (21) coBmajaoTs Ch ypaBHE-
HismMa (23), ecrim OpuiaiuMb BB HAXH ¥ YKasaHHOe SHaUYeHie.
Ocraerca mOKas3aTh, 4TO IEPEXO0IH OTH TOUEYHHXH KOODIAUHATE X
KB ILIOCKOCTHHME BB (23) PaBHOCHIEHD IPUCOEJHHEHI0 YeTHpPeXb
ypaBHeRii

d
G. v =d—mg. (k~1,2,3,4)

Ilycts m3® ypasmemit Q. y; = df_ (¢=1,2,3,4)

du
BeIMYMHH %,; OonperbieHH BB (YHEIIR £ W Yy ¥ HOJCTABICHH BB
[ (x,u)=o0. UroOu mepeifiTm KFH ypaBreRil0 Xy BB IIOCKOCTHHXB
KOOPAMHATAXD, HAJO6GHO HCEJIOYHTh % usdh [ (xu) = o, — rab
cibrana yrasampas sambHA @ 4epesds £ M y,—M U3H YPaBHEHIH

i=1 .
Toop =2 af . du; -+ df
=1 du,- drxz dxk

. du; | .
Juaa onperbrenia du‘ 1adepeANApyeMs N0 Xz YPABHEHIA

wr
df

0?/J=d~u“j—

NPAHEAMAA ¢ TIOCTOAHHHMB, OyleMb AMBTH:

¢ A du; d*f .
0= L% 4 O] (p;-1,9234);
i= dugdu; daxk  dujdzk (%, 5 =1,2,3,4);

sTEXB 16 ypaBHemiit, BooGINE roBOps, JXOCTATOYHO jId ompexb-

. du; .
JeRnid dx; , HO HaMF® Ba;RHH He CaMHd 5T BHPAKeHld, a 3HaUE-

i‘zzf _C_l_[_ du;

HiT CyMMB . ,
i=1 du; dxk

KEOTOPHA MO:RHO NIOJIYYATH 3HaUATEeAbHO upome. JBiicreurexrsno
BHOpaB® UeTHpe YpaBHEHiA, cOOTBBETCTBYIOIMIid OTHOMY M TOMY iKe
BHAYEHI0 £, M YMHORHBL EKampoe cooTsbrcrBeHHO Ha % ;, WMOAY-
9AME Bb CyMMB Cb IIOMOIMBIO TEOPEMH OJHODOMAHHXD (yHEMNiii:
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2 df du; df -
=mn—1) 2 —. = +n .
0 (n ) =1 dui dxj " dxz

IlosTOMY BHImENpHBEIEHBHA YpaBHEHId AJd ¢ NPUEAMAOTH
BHJB:

S T /A SR A
dxk n—1 dxz n—1 dxz

VPaBHEEid , KOTOPHA OTJIMYAIOTCA OTH NOCIBIHUXB YETHPeXb
ypaBHeRI# (21) TOJXbKO BEAOMD MHOKUTEIA IPONOPIIOHAIPIOCTH ,—
4TO0 W JOKaseBaeTh TeopeMy. JSambrmms, uyro spbces # mpeimo-
aaraerca Ooxbe epmHmuE, u cayyait %=1 gormens OHTH pPas-
cmorpbEs 0co000. Bb sToMB Cciyual ypaBHeHie KOHBEECA MOKETH
OHTh HAOHCAHO

Luw +Luw,+Lu +Lu =o0

A DOTOMY IIOXy4aeMF O ¥y,= L,—BHpamenid, He s3aBacamii OTH
% W JAd Ka:mRIAro JAHAATO ¢ JAKMid KOHEYHOE YHUCIO CHCTEMD
sHaveHilt koopimmars z. IloBepxmocrs X, cCBOZUTCA BB STOMB.
cayial KH KOHEYHOMY YHCIY IHCEPDETHHXb TOYEKB, U ed ypaB-
HeHie BH TOYEUYHHXD> KOOPAMHATAXH HE MOKETH OHTb HOJAyYeHO.
Conpamennunit konHekcHh ompexbigerca BB dToMb caysab ypas-
HeHiaAMHI

k=4 dLz
Y — - —
AJL,:%Z—O, \Dyi_Ll.’ 0. Ui —k__-l dxi ’M,z;,
NIM #e YPaBHEHIAMH
k=+ 4Lz
0.y,=L;,, o0=v,=uy=o0, 6.v; = 2 iz, Uz
_‘1

Vcrarouad ush MEePBHXH IATH YPaBHEHill # W O DOAYYAMB ypas-
Benie mosepxuocTi V), coorsbrersyomei rouks y. Ho samb-
THBG, 4TO IEPBHA YETHPe YPaBHEHIsd Jad Kamxoi Toukm ompenb-
JA0TH KOHEYHOE YHCIAO BHaueHilt x,, ¥ Kamlad TaKad CHCTEMA
srayeniii onpegbasers TOURY, KOTOPOHl ypaBHEHie v, =0, yObiamcs,
yto m V pacnajaercd HAa COBOKYUHOCTb KOHEYHAro 4MCId JHC-
EPeTHHXB Touerb. ComocraBiag ypaBHeHid
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o krdLk
o0y,=L;, 0=vy=uy =0, v; :chl ds u;

CONPAREHAAr0 KOHHEKCA, IPU JAHHHXB ¥, onpelbidomis moBepx-
HOCTH V, ¢b ypasHeHigME, onperbidomumMa pAss TOYCKD X, KOUXD.
COBOKYITHOCTH 00pasyers BB DTOMB cayiat nosepxmocTs Xy :

k=1
S dLj
=1 dx;

oy,=1L;

( iy We=0, T w, =

yobmnaeyeca BB TomecTBE IBYXH 9TUXB CHCTEMH TOYEKD.

Takumt o6pasoMt TeopeMa J10Ka3aHa 114 BCLXD CAydaeBb.
Jdaa npBoficTBenHOfi TEOPEMHl I0KA3aTENLCTBO COBEPIIEHHO MOLOOHO:
sToMy.— Rak® pesyapTaTs HCRIOUERId u ,u,,u, %, , HU3B TPEXh
ypaBHeB1# #-0ff cTemeHm OTHOCHTEIBHO #% MW cTenenm m—1
OTHOCHTEJIFHO X W OIHOTO YpaBHeHIs uy=o0 1-0f cremenm OTHO-
CUTEIBHO % u (-1 OTHOCUTEJBbHO %, HoBEepXHOCTH X, OyIeTH
nopaxga 3n%(m—1), n apajormyno moeepxuocTh U, — K1acca.
3m*(n—1). llpunoMHEBE, 4TO BOOOILE IOBOPH NIOBEPXHOCTH KJIACCA
v Oyzers mopagka v(v—1)® ¥ DOBEPXHOCTh HOPATEA U—KJIACCA
wu{u—1)* n comocrarigd TOAPKO YTO IOJIYYCHHHS YHCAA CD
- Thmm, KOTOpHIA moayyuames O, ecam O Bmbero v u 4 moacra-
BUIN HallJeHHBA BHIIE BsHaYenia 2’ u m'—kjlacca M LHOPALKA.
CONPSREHHAr0 KOHHEKCA, BUIUMB, KaKb BEIHKO TO IOHHEEHIe,
KOTOpO€e TIPOW3BOIATH 0COOEHHOCTH, B'h HEMB BRICTYyHAOMmid, TOTIA,
EOTJa OTHOCHTENBHO JAHHATO KOHHEECAa IPeJIoJaraeMs, 4TO OHB
o0mi#t Bb cBoeMT  pPoIb.

B® mpegmaymems, ZokasaBh OPMYIRDPOBAHHEIA BRHIIE OCHOB~
HHJA TeopeMHb, MK T0Ka3ald TEMF CaMEMB, YTO HOREPXHOCTH
Yeu Xy, coovpbrcTBylomig ToukaMb® 2,y 10 CEasm (Z,y), yCTa-
HaB/INBaeMO# KOHHEKCOMB, COBIAIAIOTH COOTBETCTBEHHO € DOBEPX-
nocramn U, m Vy, xoTopra BcrpbuaeM® BB JaHHOMT KOHHERCE.
U eMy compsieHHOM'B. TouHO Kakme mosepxroctm V, n U,,
COOTBETCTBYIOMIiA TJIOCKOCTAME % U ¢ 1O CBA3R (v,%) YCTAHABIH-
BaeMO/i KOHHEKCOMP, COBIAJAIOTH COOTBETCTBEHHO €% IIOBEPXHO-
craMma X, m V,, KOTOPHS BB JAHHOMB KOHHEKCHE m mo compa-
JREHHOMB OTBBYAlOTH IIOCKOCTAMD % WU ?.

Pas0Oupaa orgbapHEA (a3 ZOKa3aTelbCTBA BHIIIEIPHBEIEH~
HEIXB TCOpPEMB, Be TPYAHO BHAETH, uTO nHocabroBarerbro ambeMs.
TEOPEeMH:
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Leomempuuecroe mncmo Xy
MOUEKE X, KOUMS COOMEIHLIMCIM~
syrwms nosepxnocmu U, npo-
Z00AWEA  UePe3s HeNO0BUNCHYO
MOUKY 1Y, COBNAOAELINE C3 0VUOAI0-
wew . nosepxrocmerd X, €oom-
BIRMCMBYIOULUTE — NAOCKOCMAMS
U, NPOTOOAUSUMS UEPE3s MOY-
®y .

JtiicrBuTenpHO , MIOCKOCTH
IpoOXozamisa uepess 4, aMBIOTH
ypaBHEHie %y = 0; cooTBhTCTBER-
HHA noBepxHocTn X—7(z,u) =o.

Hcromaa ormbaromad npu 3a-
JAHHHXD y W NepeMBHHHXE %
OOJIyIuTCad 110 OORYHEIMB IIpa-
BIJIAMB HNOCPEICTBOMD HCKJIIOYE-
Higd 4, @ A w3 ypasHemiil

d(f+ Auy)
du;

T. €. U3b

Y 4 hy,—o0(i=1,2,3,4).

dui

Owbarnwaas U, naocxocmert
U, KOUMS 65 KOHHEKCI COOMBIEM -
cmeyioms noseprrocmu X, Ka-
CAMEALHBLT KD HENOOSUNCHOU 112.40-
CrOCMU v, COBNAOAEMS C& 0V~
oarowed nosepxnocmed U, co-
OMBIMCMBYIOULULS MOUKAMS L,

AECHCAULUMS 63 naoCKOCIMYU V.

Tournm z, remamia BB HJI0C-
KOCTH v, BHDa3ATCA YpaBHEHI-
eMb VU, =0, a cooTBBETCTByOmMIiA
uME nopepxHoctu U ypaBHeHi-
eMb f(x,u) = o. HMcromaa oru-
Oatomaa ompexrbinTesa nCrIOYE-
BieMs 2; ¥ 4 ®3®B YpaBHeHIi.

d(f—i—m;,ﬂ%o

dz; (¢= 17273a4)

ral v, 1amEH4, ® nepeMbHHH,

'HJIA U3

d .
th- +uv,=0 (= 1,2,‘3,4)

z

Mu moayumm® TaruMB 06pasoMb cHCTeMYy YpaBHeBiit (23),

¥ JBojicTBenHyO eii,

4YTO JOKA3BIBAETD TEOPEMY M JXaelh TeoMe-

TpUYECKOe 3HAUYeHie BTUXD CHUCTEMb.
Anaxormyro K. Credanocy pascymiaems jarbe Taxs: BO3b-

MeMTB TpH O0e3K0HeYHO0-0JM3Kid NI0OCKOCTH, MIPOXOJAlid Yepessb TOU-
EY ¥; Bb pa3cMaTPHBAEMOMD KOHHeKCH MMB co0TBBTCTBYIOTH TpHU
moBepxHOcTH X, mepechratomisgca BEH m° TOYKAXh X, OYEBUIHO,
910 nosepxrocty U, cooTsbTCTByIOMIA 9THMD TOYKaMb, KacaloT-
cd Pa3CcMaTPUBAEMHXF ILTOCKOCTE#f BT TOYKAX® O(E3KOHEYHO-0JaMs-
EOXB KB %, WHaUe roBopd OHD IPOX0JATH Uepest TOURY ¥, KOTJa
TPA MJIOCKOCTH HOpPUX0JATH BB cosmajenie. Orcioja:

1loseprnocms X, mnpunadase-  Iloseprnocms U, npunadresnca-
HCAUYAA NAOCKOCTRY U, NPOXO0A- WAL MOUKN X, JEHCAUWEE 63
wel uepess mouxy Yy, KACAEMCR NAOCKOCIU U, UMIBIOMS €3 NO-
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noseprrocmy Xy 65 m® mou-
KQXE, KOMOPLIME COOMEIMCIMEY-
soms nosepxrocmu U, umnio-
WA 65 MOUKI Y KACAMEADHOW
NAOCKOCD .

Touyrm o0miga X ¢b moBepx-
HOCTBIO Xy CYTh TOYER ed Iie-
pecbuenia c¢b 0e3roHEUHO OJaH3-
KOME ToBepxHocTamMm X, Opu-
HAJIERAITUME ILIOCKOCTIME, TAK-
e MPOXOAAMUME Yepe3t ¢. ITH
NOBEPXHOCTA ML MOAYYHME, Ja-
Bad Bb ypaBHeHin X, T. €. BB
f(x,u) =0 BexmumHaM® %, 0€3-
KOHEYHO MAaJblsd IpHpalleria du;
CBABAHHHA MEKIY CO00IO TOIBKO
yCJIOBIEM'B:

2y, du,=o.,

Taxums 00pazoMsb:
d
E#dui =0, 2y, du,=o0

.'.2(?—f-+)\7/b)du =0

au;

u cabjposaTeabHo

f’
e +My; =0 (1=1,2,3,4)

Hckaogad A MOAYYUME TPH
YpaBHeHia m-0#f cTemeHd OTHO-
CUTEIBHO0 Z .

daf . Af _
./1 sz yz d%l - 07
i, df
-/'2 dM/ 07
i
‘jsdu Y. du %

eepxrocmero U, n® obwurs xa-
CAMENBHBILS, KOTROPLIME COOM~
6RMCMBYIOMs noseprrocmu X,
KACAIOWIACA NAOCKOCMU © 65

MOUKI 1.

Oomia racarersnma U u U,
cyrp odmia KacarearpbERd U n
0esKOHeYHO OJU3EAXD Kb Hel
nosepxHocTeil. HWxX® MH moxay-
4uMp JaBad BB f(x,u)=o0 Be-
ANYAHAME Z; O€3KOHEYHO MAJEI
IpUpalenisa, CBA3AHHKA TOILKO
yCa0BieM's:

JTO IPUBOJIUTH KB YPABHEHIAME

fdx =0, Jv,dxv;,=o0.
dxb

Orryna
df

p) (cﬁ; + uv,)dx; =0

n cabroBaTeabHO

ar

+ uv;=o(t= 1 2,3,4
(Z.TZ ( 270 )
exmouas A, TOXY4UMB TPH
ypaBHEHIA 7-0f CTeNeHH OTHO-
CHTEILHO %,

if i

7]1 dx —, (Ec—l =0,

A if: —Y, il]i =0,
dz, dz,

v ﬁ — af 0,
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goropud umBioTh Mm® cucTeMms
pbueniii @ ga0TH M TOUEED
0o0muxs X n Xy Ilpuroms »rp
HTUXH TOYKAX®  KAaCATEJIbHHII
y X u Xy ob6misa; pbiicrBuTenn-
‘HO, TNEPBHA oupenimam'rca ypas-
HEHieMB

daf .

£, =07 T A =0,
da;™*

‘€CIH yYepest &; O3HAYMME Te-
EYINis KOOPAVHATH TOYEEDb Ka-

-CaATEeJIbHONH, & BTOPHA ypaBHE-
H1dMHA
£=4 df  *=tdf  duz
2 + Y. —")=o0
i (Gt B ) ™

TWpPAIEMb 3aBUCUMOCTD % U X
BEIPARAETCA YPaBHEHIAMU

Qyz_%—di

du,’
Ch NMOMOMIBI0O KOTOPHIXBP MEI nam-
JXeM'b, Kakb M BHIIE,

F—a af
_ldu,é

auz .
dx;’

0= nddf +n—1) X

‘ypaBEeHie EKacaTeapHOl KB X
BB TOYKB 2 npumers BUILB

i __n_ Ay

dz; T p—1 dx;

=4

zé,(

=1

0,

T. €. TO:RECTBEHHO CP YPABHEHi-
-eM’p EKacaTelbHOll BB TOH iEKe
Touks kB X, ybMP H IOKA3H-
BaeTcsa IepBad JacTh TeOPEMH.
A9 I0KasaTeIsCTBa BTOPOH ya-
cta 3aMBTUMB, UTO KamJI0H U3B

m® TOUYEeK® % COOTBBTCTBYETH

KOTOPLId IPUBOIATE KB #° 00-
muMb Kacarearnmnms U nm U,.
Ho mmba ofmrylo ERacaTersnyio
IJIOCKQCTH MOBEPXHOCTH 5TH UME-
I0Th CBEPXH TOIO0 U TOYKY Ka-
caHiga Ha Hell olmylo, T.e. Ra-
calorcd MemLy coodoto. JbicTu-
TeibHO, Takb Kaks U, oIlpe-
1baserca ypaeHeHlaMu
f(x,u)=o, 61;,-=Zg(z’=1,2,3,4)
z

TOYEQ €sd OPHEOCEOBEH1A CB ILIO-
CROCTBIO % onpexabamrca ypas-
HEHieMb

= af k=vdf  dw
2w, -+ N —— 1 ——) =0
=1 dui A=1dTk dui)
HO 110 npezm;xymemy
0— v df  dxz
k]
d dxl,- dx;

U ypaBeEeHle HTO IpHMeTH II0-
HTOMY BHIB

af __
du;

z;‘;w (-

L:l

m df)

T m—1 du;

T. €. OKAa3HBAETCd TOMRECTBEHHO
Ch YpaBHeHieMb TOYKR NPHKO-
cHOBeRld w ¢b U:

=4 d

Zw,ﬁ—[=

z=1 g
Ramaoit nss sTuxs %° mioc-
KOCTe#l #% TPUBAJLICHKUTE TO-
Bepxuocth X: f(x,u)=0; TaKb
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uosepxpocts U, koropoe TaH-
TeHIliaJbHOEe VpaBHeHie ecTh
f(z,u)=o0. Tax® Eax® 2z yroBIE-
TBOPAETs YPABHEHIAMB QY; =
_ A

dx;
X0IAmia 4epess TOYRY ¥ (Tarb
9T0 %y = 0) YJOBIETBODUTH W

YpaBHEHiO

B

[ A=}

TO ILIOCEOCTE %, IIPO-

u; af—wf(x u) =Q.4, =0,

T. e. poBepxHocTH U, EOTOpHA
no oupexbienio X, IpPOXOAATEH
yepess TOYRKY Y, uUMBIOTH BB
9TO# TOYKE KacaTeapbHOIO NIJIOC-
KOCTh %, Y. B T. ].

llosepxrnocms U, coomenm-
CMBYIOULAR 65 KOHHEKCI TOUKT
T noseprrocmu Xy, UMPems K-
CAMENBHOIO NAOCKOCbIO 65 MOU-
K Y NAIOCKOCIMD U, KOMOPOY
npuradieacums noseprrnocms X
wacaowaaca noseprrnocmy Xy
8% MOUKND .

Toyka 2 yXOBIETBOPAETH YPaB-
ar
du;’
ACEAI0Y9ad H3H KOAXTD % IOAY-
ynMb ypasHenie X,. Iit coor-
BbTCcTBYyeTs TWOBepxXHOCTH U:
[(x,u)=0. Racarterpnasa % &b
9TOfi NOBEPXHOCTH BB TOUYKE ¥
ompexbanrca ypasHeHiAMU

HeHlaME f(z,u)=o0, OY;=

d
f(x,u)=o, uy—o d—t=:—.yi.

OTO# TIOCKOCTH % IPHUHALIE-
JRATSH IMOBePXHOCTh X: f(2,u) =0,

Eakbs % BEHIOOJHIETH YPaBHEHIe
p ,

6.?),-=——f—',
d.’l)i

cta v(vy = 0) YAOBIETBOPAETH

ypaBHeHio:

TO TOYEKAa & UOJI0CKO-

0=0w,= Z'x-— =mf(x,u),

T. €. NOBepXHOCTHh X, mpHHAJLIC-
auasd Kakoid au6o u3s #° miao-
CKOCTel %, Kacaercd IJIO0CKOCTH
v Bb TOYKE

9. 1 T. 1.

Ilosepxnocms X, coomenmcm-
BYIOWAL NAOCKOCMU U , KACA-
mesvnodd s U,, wacaemca nio-
CKOCMU U 65 MOUKI X, KOMO-
DOUNPUHAOLEHCUME NOCEPTHOCTND
U, umnrowaa cs U, 00wy xa-
CAMEHYI NAOCKOCTRD .

IIxockocTs %, KacaTelbHAd KB
U, y10BI€TBOPAETS YPABHEHIAM:

f@u)=o, Gv, = ;

z

eif cooTBETCTBYETS ITOBEPXHOCTE
X: f(x,u) = 0, EKacaTelbHHI v
E'h KOTOPOil IPUEACAIOTCA KB HEi
BH TOYEB &, Takb YTO

f(xu)=0, V=0

OTEYJa

Q'ZJ

da:,
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KoTopad BB TOYRB 2« mmbers  IToil TOUkb £ UpPUHATIERUATE
KacaTeJbHYIO nosepxuocts U: f(x,u)=o0 Ka-
df caTelpHad KB % BB TOUED

é =0, : af

dul

a IOBEPXHOCTh X, IO JOKa3aH-
BoMy mmbers BE Toit e Tourb a mosepxmocts U, mO mpexH-

Z EaCaTEIbHYIO AyuleMy xacaercd % BB TOYRD
1 af 1 d
m—1  dx; m—1 ; W=
T, €, Ty#Ee caMyio, 4. ¥ T. .  T. €. BD Toil ke camoif, w.m T. ;.

Conocrapras mpernpymee, 3aMETUMB, YTO ecanm 6yIeMT pas-
cMmarpuBaTh HEKOTODHI diIeMeHT® (x,#) JAHHATO KOHHEKCA U CO-
orpbTcTBEHHEIT DIeMeHTH (¥,0) COUPAREHHATO, TO %0BEPLHOCIY
Xu uw Vy xacaromca naockocmu v 63 MOUKN L, & NOGEPIHOCINY.
U, w Yv racaomca naockocmu u 63 mouxn y. llornaa cumme-
Tpid BO B3AMMHKEIXH OTHOMEHIAXT JaHHAr0 KOHHEKCA H €ro Co-
OPAREHHAT0, BCIBICTBIE EKOTOPOH# HMYTO BO B3AUMHHXG OTHOIIE-
HIAXT DaeMeHToBH (¥,v) B (2,#) He m3MbHUTCA, ecau OOMBHUTE
pOIM KOHHEKCOBS M CONPAKENHH cunTaTh 33 OCHOBHOH#, H JIaeTh
npaso, kakb 9710 Abraers K. Credanocs iid TepHADHHXB KOH-
HEKCOBE, 3aKJI0YATH OTCIOJA JOKa3aHHYIO BHINE TeOpeMY, YTO KOH-
HEECH, CONDPAREHHHI CONPAEEHHOMY IAHHATO €CTH JIAHHEIA KOH-
Hekch. JlorasaTelbCTBO (OPMYJIHPOBAHHON BHINE TeopeMH mocab
Bcero crkasamparo pambe me Tpyamo. JIbiicrenTennro, ecam ypas-
HeHie WCXOJHArO0 KOHHEKCA eCTh f(x,u)=0, TO ypaBHeHie compsd-

KEHHATO0:
af . df
f(CU ’M) 0, sz ‘ M‘ Gvi dx,

[

Kacarersnad k5 Y, BB e Tourl y ompeabanrca ypaBreniems

Em

Z=! '—' af  dxr  df  duz
( e ) =
. dzg ' dy;  duz’  dy; _

HIE TaKb KAKD II0 IPEHIyIeMy
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k=s qf  dagr df  duk,
— - +
(m +n—1)0.u; 2 (= zn dys awr Ty,

ypaBHernieMs (m +n—1)0Znu, =0, T. €. 370 OyieTh ILIOCKOCTDH
%, WPOXOLAMAL BB CHIY Uy=0 UEPEsT TOURY Y.

I me Oyay ocramapimpaThcd Ha IIepeHECEHIm HA Ccaydaii
IPOCTPAHCTBERHATO0 KOHHEKCA cuocoba oupeibieHia 111 KOHHERCA
CONPSKEHHAT0 €ro HopAjlka H Kiacca, mpusojsumaro Credanocoms
U COCTOAMAT0 BB TOMB, 4TO OHB omperbigers 4mcIO JABOMHHXE
TOYEKs W TOYEK’H BO3BpaTa EPHBOIl Y,, UYTO aeTh €My BO3MOIE-
HOCTH OonpexbauTs DO MOPAJKY KJIACCH 9TOH EPUBOH; 3HAHIE HTHXD
ypcerb W JaeTh RKJIACCH COnpsAKeHHAro KomHekca. BB cayuak
MOBEPXHOCTEH MNPUINJIOCL, OH NIPHHAMATH BO BHUHMAaHIE TIOpasio
“0oJplee YuCIO0 ocobemHocTed, He BHOJIHE elne yCTaHOBIEHHEXSD, ')
u moapodroe pascMoTpbHie BOmpOCa OTBAEKJO OH 3HAYATEILHO
Bb cropoBy. Otaaras mosromy Gorbe moapoGroe uscabiroBanie
BTOr0 BOIpOCA 0 JIPYroro pasa, d IORKAmy Temepsh, 4YTO JAHHOE
BHIIE oupexbreHie 0COOEHHHXD AJIEMEHTOBH KOHHEKECA TOMRECTBEH-
HO 10 cymecTBy c¢b ouperbieniems Raebma - Junzemanna. He
TpeGysd NpejBapPUTEIbHATO BBeIEHid IOHATIH CONPAKEHHATO KOH-
Hekca, omo MHL xamerca OGoabe mpoctmmb. BB Vorlesungen
itb, Geometrie B. 1. ocobennmii »aemMenTs KOHHEECA (TepHAPHArO,
HO onperbienie oIWHAKOBO COXpaHAeTCa W IJd4 JI000r0 YHCIA U3-
vbpeniii) omperbigercda, kaks Takofl ero siIeMeHTE, KOTOPOMY
BE COIPAKEHHOME COOTBETCTBYyers He OJIUHG 3JIEMEHTH, a Ooxke.
Ho ecam Touka x BB »aemeHTd (2,4) ecTb ocobemHasd TOYKA IO-
BepxHocTa X, coorsbrerBynomeil BB KOHHeKRChH maockocrtm %, TO
BHIIOJHAIOTCS YPaBHEH1d

ar
(a) iz, =0 (¢=1,2,3,4);
eCId TWIOCKOCTH % €CTh OocoGeHHad EKacaTerbHad IoBepxHOCTH U
npuHajgiemameii Toukb % Bb KOHHEKCS, TO BHIIOIHEHH YypaB-
HEeHld g=o(i=1,2,3,4). CoupamenHN KOHHEKCH IO IIPELEIIY-
[

meMy onpexbiserca ypaBEeHIIAMN: =0, 6v;= —aé, 0Y; =—£.

1) ocTaTOYHEO HADOMHHTH, 4T0 CaXbMOHY TOJBEKO AJA YaCTHHXE CIY-
YaeBs YAAI0CH IONCUETOMT 0COGEHHOCTeR 10Ka3aTh, WT0 MOPALOKD AIMHeldarelf
IO0BEPXHOCTH DaBeH® ed Kaaccy. (Géom. 3 dim. 1892, p. 1II n® 618).

4
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Ecau Bmnoansgercsd, Hamp. IepBasd H13% BHIIENDPHBEJEHHHXD
cucTeMb YpaBHEHil, T. e. ecam x ecTb 0co0eHEHad TOYKA HA X,
To MH unbeMs O0;=0(¢=1,2,3,4), u Taks Kak®e Bch v, He Mo-
IyTs OHTH OIHOBPEMEHHO HYJMaMH, TO O=0, W 3HaYeHiT KOOpIH-
HATH ¥ CTAHOBATCA MOATOMY HeouperbleHHHIME, IPUHEMAS BHUID

df

; I 00paTHO OPH OJHO3HAYHOCTA MPOH3BOJLHEIXD ~ o TOIBKO
TOTJA A4 ©; MOTYTH U3b HNPEIHJYIUXD YpPaBHEHIH BHITEKATh Te
0XHO, a BBCKOapkKO 3HAUYEHId, eclu BHpaKenld KOOPAWHATE v
- cTaHOBATCAS HeonmpejableRHEMH, U Korja cabIoBaTelbHO BTH ypas-
‘HeHig saMBHATCH IpYyruMu, Ja0MuMA 111 ©; 6orbe oxmo#t cm-
creMs 3Haueriit., Jad HaXoikJeHld BXH OTH ypaBHEHId

,Z]i=

S10

I—4
0= if—g =M. U A, (24)
i1 dx, :
. d .
ROTOpOe IpH YCJIOBIIXD c%=o (¢=1,2,3,4) yroBieTsopaercs TO-
2

MecTBeHHO U yEke He omnperbiasers racarelsHoil EB X BB TOYEB
Z IIOCKOCTH ¥, NPHEXOIUTCA IEPEXOJUTh Kb YPABHCHIIO

1. 2
5Ty ey —o=m(m—1)as"a o™ (25)
ok dzgday

n TakEME 00pasoM’b BMBCTO 01HOI KacaTelbHO# IJIOCKOCTH ¥ Kb
X BB TOouRb Z, KOTOpPas M BXOJIWJIA BH BIEMEHTH (¥,0) coumpi-
MEHHATO KOHHEECA, OyleMt mMBTh OO' KacaTeIbHHXD Kb KOHYCY
2-ro mop#Ajra, ouperbiennaro ypasaeniemt (25). Uro sT0 OGyaeTs

. d
EOHYCH, ACHO H3B TOTO, YTO YPaBHEHId d_gf =0 MOTYTH OHTb IIpEJ-

if kg df
CTaBIEHH IOLH BUIOMB (%—l)dx 2 Traar TE=0 (¢=1,2,3,4),
Z —‘1 z

OTEYZIa HaXO0IMMB, YTO omperbiamrerns
& _df
dz,? dz,dz, dx,dzx, dx,dz,
d?f d2f’ d?,{‘ d?f

dz,dxz, dz,® dz,dr, dz,dz,
¢f__af X df

dz,dz, dx,dx, dz,® dz,dz,
d*f d’f d’f a’f

dz, dx, zd,dz, dzr,dz, dz*




YHHUYTOXKAETCa JaIg ocol0eHHOfT Toukm 2 mosepxmoctu X, a B5TO
U eCTh YCJIOBle TOT0, YTOOH az™ *u,"0c®=o0 wu300pamaI0 Ko-
BycE. TagmMb o6pasomMs MH yObamaucs, uro ecau BEH dIeMenTH
(x,4) TOURA Z ecTh oco0eHHad TOYKA moBepXHOCTH X, IPUHAI-
aremamel e komEerch f(x,u)=o0, ecaum cabroBaresbHO ITOTH
‘9IeMenTs Oyaers coriacBo HaumeMmy omperbiaenilo TOYEYHO- 0CO-
OeHHEIMB, OHD Oylerds oco0eHHHIMF u BB cMucab onpepbaesia
Raeoma-Jnagemanna, Kean yunuromarores MAHODPH - oupejpbau-
‘TeIn 3-ro IOopajka, KOBYCH pacmajaercad Ha BB ILIOCKocTH, |
(z,u) coorsbrersyrors asa (y,v). Ecanm yHmutomaiorcs M MHHODH
2-T0 mopagra, To IBB IIOCKOCTH ¥ CAMBAIOTCA, W DAEMEHTY (Z,u%)
-cooTsbrerByeTs ABofiHON DIeMEHTH CONPAKEHHAr0 KOHHEKCA.
Cosepuierro mog00HKMS 00pasoMD yobauMcd, YTO H TaureH-
T1aJ1bH80-0CO0€HHEE 9IeMEeHTH (2,%) GYIYyTH OCOGEHHEMHI HIEMEH-
TaMd #m Bb cmay onpexrbaenis Ruedma - Jmeaemanra., JIbiicreo-

. - d

TeJHHO BHIOJHERie ypasmemiit 0.y;= daf = 0 TIOKa3HBAETDH, YTO
dui

©0=0, T crbroBaTeabH0 TOYKA TPHKOCHOBEHIA IIOCKOCTH % CB

nosepxnocTrio U onpernbiserca ymxe He ypapHeHieMB

——w, = 0=N.0z"" Ua"" " Wa, (2 6)
du;

ROTOpOE Temephb OGPAINAETCI BB TORECTBO, & YPABHEHICMB

IS

1. d‘lf .
duidukwiwl‘ =0, (27)

o &

42

f RKamjad TOuYKa ¥ ouperbieHHO# STHMT ypaBHEHIeMh Ha IIOC-
KOCTH % IUIOCKO# EpuBoft 2-ro mopajzra OyJAeTh TOYKOI NPHKO-
cpoBeHid # ¢» U, un saementy (x,u) JAHHATO KOHHEECA COOT-
BETCTBYETS BO B3aUMHOMDb CO' 9aeMeHTOBH (y,v). Uro ypasHeHie
(27) pbicrBuTenbEO W300pamaeTs IIOCKYI0 KPHBYIO 2-TO IOpsf-
k&, & HE MOBEPXHOCTH, BUIAMB M3B TOr0, 4TO BB CHIy cosmber-
HOCTH ypaBHeHBlii
= 2
af 54t ,

du; = du;dui

0= (n—1)

4*
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o0pamaercd BH HYJIb ouperbauters

d*f

=q, mp me ml ey 202y n—24, 5723 ( ¢ (5 2
du;Guz v Yw by Wa T 8 Y (aBy9d)”,

a TO M ecTh ycJjoBie TOro, uYTOOH TaHTeHNIalbHOe YDaBHEHie -
BTOpPOil cTenmeHu uzo0paka]o KEpEByo 2-ro nopaira. Keanm m mm-
HOPEL 9TOr0 onpexrbinTers paBHH HYJII0, TO AMBEMD mapy TOYER'.

IlonyuerHEIE pPE3yJABTATH MOMKHO PE3IOMHPOBATH BB BECHMA,
BaikHON 10 Moemy mmbHiI0 Teopemb: wowmercs me ummems uHbILs
0C00EHHOCIMEN, KPOMIL MWXS, KOMOPbIA NPCOCMABAAIOMS NOBEPL~
HOCIVU €20,

§ 6. BacaTenbHblii KOHHEKCH. YiEe BB IPEIHIYIEMD MOKHO
Osn0 BuABTH THCHYI CBA3L Cb JAHHRIMB KOHHEKCOMD [(2,u) =0
$OpMD " 'AEUx™ W T. X.—IEPBHXTD U BTOPHXDH €ro IoJAPb
orrocuTeasHo « u . JbitcTsuTeasno, ypasHeHie, Hamp.,
G AU = 0 TPEJCTaBIdeTs €5 OJHOI CTOPOHH KOHHEECH (1,0),
Bb DIEMEHTH KOTOpParo MoEeTh OHTH COeImHAeMa Kamlad ILI0C-
KOCTh HPOCTPAHCTBA CB TOURAMH ¢ ILIOCKOCTH " 'ue"ag=o,
a5 2,14 IaAHHEA; CB JAPYroif CTOPOHN BTO ypaBHeHIE IpPeLCTaB-
AgeTh KacarelbHYI0O IIOCKOCTH BB TOUkS # KB nmosepxmocta X,
npuHajgiemrameil Bp KomHeRch maockocrm w. Rakaomy saementy
(z,u) coorsbrersyers TaKMME 00pasoMtd oupeabireHnad MIO0CKOCTS
u, BOOOIE TOBOpPsA, TOJABKO OJXHA, KOTOpas H300pamaeTca ypaBHe-
HieMD a,"'asus®=o0 (24). Touro Tarke ERamKIOMY 9HIEMEHTY
noguuHseTcd oupepbienHas TOYKa NPUKOCHOBEHISA ILIOCKOCTH
&b moBepxHOcTH U, usofpamaeMas YPaBHEHIEMD .7 Ua” W =0
(26). O.aemenTH, COCTABICHHHE HTO0 TOYKO H IJIOCKOCTHIO, Ta-
EAMB 00pPasoM’b OJHO3HAYHO COOTBBTCTBYETh 3JaeMeHTy (x,%) JaH-
HATO KOHHEKca; nepedpass Bchk 2JeMeHTH NOCABIHATO, MOJYYUMB
cO® 9JIeMeHTOBB, 00PasYIONNX's KOHHEKCH CONPAREHHHN JaHHOMY.

. d . .
Ecau BRIDOIHEHH YpaBHEHId @’i =0 (¢=1,2,3,4), To ypasrenie
14 .
df :

Zd——gi=o obpamaercsa BB TOKECTBO, M YTOOH IOJAYYATH Kaca-
x; : S
TeIbHKA BB TOYRB 2, HOAERHEE o0paTuThcd KO BTOpOil moaaph
f OTHOCHTEIBHO X! (" *Ag*U#g=0; O YACTHHXD CIy4adXb, KO-
TOPHE MOLYTH IIPH 3TOM® BCTpBTUTHCA, YIOMAHYTO Yike BHILIE.

2

Ecan m Bch npousBoxsma 2-ro mopagra ey o0pamanTea Iag
UL
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B3aTaro (z,%) BH BYIb, TO 5JIeMEHTH OyZers TPOAHEIME, H Ka-
caTelpHHd onperbisrca u3s ypaBHEHId ‘TpeTbell MOJAPH:

’é‘*M d’f
iddxydardrg

72

gE581=0 =0.a,"°a " Uy

Eoropasg OyZeTh BH TOMB CAyY4as KOHNYECKOI IIOBEPXHOCTHIO
Ch BEPINMHOI BH £ W KOTOPad MOEETH pacnalarecd; HO HA
9TUXD IMOAPOOAOCTAXD y&e He OyIy OCTAHABIUBATLCH.

af

Yersipe ypaBHeHid (—Z:?-=O(i=1’2’3’4) onperbafoTs, Kakb
e
VIOMAHYTO BHINE, Dapy IOBepXHOCTel b XapakTepuCTHRAMI

4(m—1)n°, 6(m—1)"%n°, 4(m—1)°*». Eciu oBn 11 He BHIOIHEHH,
ypaBHeHie BHpamkaiolnee, 4T0 BTOpad Ioagpa obpamaercd Bb KO-
HUYECKYI0 IOBEPXHOCTH

a,xnz—-‘zbxm—zcxm—dem—‘zuarzuB7zuYnuan (a/Z)Cd) 2__ 0

MO&eTH BHUOJXHATHCA. Ilpm pamHO# IIIOCKOCTH % 5TO YpaBHEHIe
ouperbriers I'eccieny nmosepxmoctm X um coBMbeTHO C€B ypas-
HeHieMd JaHBAr0 KOHHEEEKca omperbiderts wounwuudenuyito napasco-
AUMECKULS IAEMENIMO63, €CIN HAZHBATH TaKb TH HIEMEHTH (Z,u),
BB EOTOPHXD % ecTh mapalbonnyeckasd TOUYRA IpUHALIEEAIMeER
nosepxgocta X,—T. €. TOYKA €D IapabolnueCKOl WHINKATPH-
c010. 91a napadornueckas KOUHNUICHTIA GyreTs nopaira 4m(m —2)
paura 8nm(m—1) u wIacca 4n°. JIeMeHTH TOYeYHO-0COOEHHHE
npuHazIemars sroil romnmuagenunin. IllogoGHEMB 06GpasoMsB, ecaum

af

Z

TialbH0-0COGEHHR, TO YTOOH IOJYYATH TOYKY HPHEOCHOBEHIA
MJIOCKOCTH % CBb WOBEePXHOCTHIO U, JOMLEHH OTH YpPaBHEHId

BHIIO.IHEHE YpaBHEHid

=0, U 9JIeMeHTs (x,u) OyIeThs TaHTCH-

df N
) 7. Wi =0, TOTOpOE Temeps o0palaercsa BB TORECTBO, mepeiitTn
13

K'b ypaBHOHiIO
0= 2——-——2‘ w.wk——-n(n—l)a m%a 220a2 =(
du;duk ? Uz . 'R

0HO onperbigers BooOme moBepxXHOCTH 2-ro kaacca. Ho ecam

arf “
du;dur
meMb cayua’l, 9Ta IOBEPXHOCTH 0o0palaercd Bb KOHHYeckoe Ch-

ouperbantens

l' ofpalaeTcs BH HYJb, KaKb BB HACTOA-
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yenie; ecau u IepBHe MHHODH ofpamaiorcd Bch BB 0, 0HO pacia-
Jaerci BA Napy TOYEE'h, KOTOPHHA CJIHUBAIOTCA, €CAd U BTOPHE MU-
HODH Bch BHyam aaa Bsararo (z,z). Uerwpe ypasaeris omperbas-
I0Th Kakbh OBIO YHOMAHYTO, Iapy mosepxHocreil [4m(n—1)°%,
6m’(n—1)* 4m’(n—1)]. llo vromy BT obwedl cromEHOCTE CAMH il
o0miit Bp cBoeM® poxb romHencs mMBers 0COGEHHEIXH HIEMEH-
TOBD IIapPy NOBEPXHOCTEH T Xaparrepmermramu 4m(n—1)° +
4(m—1)n®, 6m*(n—1)"+6(m—-1)n", 4m*(n—1)+4(m—1)n.

. d '
Ecan ypasnenis Ji = 0 He BHIOJHAITCI HIEMEHTOME (Z,%),
Uz
. d’f ’ :
Ypa,BHeHIGI ——— | =0, BHpPamalollee, 4TO @, Us""*Ws" =0 upen-
, P dugduk |

CTaBAdeTd JIId BTOr0 BJIEMEeHTa ILIOCKYI0O EPHBYIO 2-T0 EJacca,
MOMETD BCe-TAKU CVINECTBOBATH. JJEMEHTH, o00.Jajaiolie DTAMD
CBOCTBOME 00pasyloTh MOITOMY KOMHNUIEHNII0, BEAbIgeMyo w35
KOHHEKCA [(2,%)=—=a,"" %" =0 KOHHEKCOMb

awnszmczrndxrn u“n—zusn*fzuvn—zubn ——z(alg,yd\) 2_ 0

XapakrepucTukn 9Toif KOMHOEIeBLinm cyTs 4m?®, 8m(n—1),
4n(n—2). OT0il KOUHIUJEHIIN NPHHALIEKATH, OYeBHIHO, H RCh
TaHTEHIIalbHO-0COOCHHEEE 3.IeMEHTH KOHHEKCA.

Ecam o0pamanrcia oJHOBPEMEEHO BB HYJIb JBa DIEMEHTA.

d*f
du,;duk
CHOBEHiA 00paTUThCA Kb YPABHEHIC @,"Us" *Wa’=0 U T. ].

Bee, 4ro 10 cuX’h DOPH I'OBOPEHO O MOJIDHHXE 006Pa30Ba-
HiAXh KOHHEKCA, IPEICTaBIdAerd I0JIHYI0 aHAJIOrilo ¢b TEMB,
yro mMBeMs BB Teopin NOBEPXHOCTell, pa3CMATPUBAEMHXT, KAKD
mbBera ToderRd MaAu ormdaromia maockocreid. Hburo mosoe gpiser-
ca Bb cabpyomems. 3ambrag Bh ypaBHeHie KOHHEECA Z; 4epesd
Z;+ A2;, B u; 4epess U;+3w; W Ppasiarad IO CTEHEHAMH A i
X, MOTy4UMB:

(x,u) u BCh , TO TOMMHH I ouperbieniad TOYerR® NPUKO-

)

F(@ -+ A2, + K0) =" U™ ~+ M AGL 0 U6 + XA U™ ™ W00+
man—A1
1.2

n n—1
1.2
+ MBAKA " U T A Wo + R,

ANa ", e + %20, U W

(R,—u1eHH 3-r0 HOPAZKA M BHIIE OTHOCHTEILHO X,A).
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Ceepx® pascMoTpbHHKXE Ve (GopMB, CIOJA BOHLIA elle
dopuma

ax7)l —1 %“n_lazw“

cvubmanras moxapa [ orHocHTearEO x u w. Onpepbiasemoe e
ypaBHeHie, BH KOTOPOMT IepeMBHHHMH pasCMaTpEBaeMb 2 H W,
& £ ¥ % JAHHEIMH, M300pamaeTt IHHeO-InHeAHHNd KorHeECs (1,1):
Az”" U W =0 NIN Zli W:25==0
~ dugdxr *
drors apHeo-amHefiHHHE KOHHERCH mMbers 0coGeEHO THCHYIO
CBA3b CH JAHHBEIMTB KOHHERCOMD (m,n) U Momkerhs OHTh HA3BAHB
xacamemnums wownexcoms ). JbiicrBuTenrsHO, OHB 00JalaeTh
CBOHCTBOMDB, QHAJIOTHYHHMD XaPAKTEPHOMY -CBOACTBY KacaTeILHOH
cozepmarh Epomb Touru z u GeskoHeuHo KB mHell Gamskylo. Ilo
cBoiicTBy kommerca (1,1) 5TOTH KOHHEKCDH Kam®aoit Tourb 2 mpo-
CTPAHCTBA, WOJYMHAETH APYLYIO TOUKY 2, Tak® YTO

k=a d2f
=X —L 2z
0% ]c:xduidxkﬁk’

ca1broBaTeabR0 TOUYRS # OHB HOJYMHAETE TOYRY

R af daf
Y, = £ ———xr=m -
0Y: k=1du;dxz & du;

T. €. TOYRY, COOTB’YSTCTBYIOHIY[O Z BB COUPALEHHOMD EOHHEECS.
Toyro Tarme Ba®RJ01 OJIOCKOCTH . W IIPOCTPAHCTBA COOTB'ETCTBY—
€Th Bh CHJAY KacaTeJlbHAaro KOHHEKCa Apyrada ?/()', ROTOpOﬁ ROOp-
AAHATHL CYTh
. =4 d?
W= 2——f—'wi;
Bbh YaCTHOCTH CJI’ﬁ,IIOBa,TeJIBHO MNIOCKOCTA % COOTB’ETCTByeT'B nJo-
CHKOCTH

st df af
Cvp=— %X —— Yy, —=p—,—
R dugdar dzk’

T& HNMEHHO IJIOCKOCTh ¥, KOTOpad CoOTBBTCTBYeTHs % IO Yypas-
HEH1AM'B, onpexbidomuMs conpamenHHd KOREEKCE. TakaMs 06pa-

1)"AHAIOrHYHO BBeIeHHOMY Aschieri ¢racaTeZbHOMY KOMIJIEECY», BaX-
HOMY Jad Teopim o6maro kommierca. Giorn. Battaglini t. XI.



B0M'b KacaTelbHHIl KOHHERCH, cooTsbrerByomi sizexenty (z,u)
IaHHATO, HOJNYUHAETH BJJIEMEHTY (z,#) TOTH dIeMeHT® (Y,v), KO-
TOPH cOOTBBTCTBYETs STOMY 9IE€MEHTY BB COUPAMEHHOMD KOH-
merchk. MomeOo 1IOBTOMY CcEasaTh, 4T0 BE cocbzcreb »viementa
(z,u) romorpadruecroe npeo0pasoBaHie, yCTaHABINBAEMOE KOHHEE-
COMB Qp™ 'Ua’ '0h;We =0 BOCIHPOH3BOJUTH B3aHMHOE COOTHOIICHIE
JAHHATO KOHHEKCA U €ero CONPAREHHAro; 0Ee3KOHEUYHO OJh3Kie LB
(z,u) pIEMEHTH BTO romorpaguieckoe npeodpa3opaHie IEePEBOJIATD
BB DJEMEHTH, 0eskoHeuHO 0amskle Kb COOTBETCTBEHHOMY HIEMEHTY
conpsamennaro KomHekca. 1T0Ykb 2z BB KacaTeasHOMB KOMHEECH
coOTBBTCTBYETs TOUEQ IPUKOCHOBEHIA ILTOCKOCTH % KB IIOBEPX-
poctu U # TIOCKOCTH % —IIOCKOCTh, RacaTeIbHad Kb IMIPHHAI-
reswkameit # mosepxHoct® X BB TOYEB 2. Tarum®s 006pasomsb
EacaTeIbHEH KOHHERCH onperbrgers co6oi0 romorpaguyeckoe
npeolpasoBanie, maobpamkamomee BE cocbrcrebl siemenrta (z,u)
KOHHERCH (m,%), COBEPIIEHHO NOJXOOHO TOMY, KEaKb KacaTelbHAT
H303pamaeTd KPUBVIO BOIE3M TOYKH IPUKOCHOBeHid. Moxmo mo-
BTOMY HpeICTaBiATh ce6h KOHHERCH COCTABICHHEIME KaCATEIbHBIMIT
roEHeEcaMu (1,1), Ear® KPUBYIO MII OpeicTaBiieMs 00pasoBaHHOIO
PIEMEHTAMH €, NPHHANJIERAIAME PAILY IOCIBIOBATCABHEIXD Ka-
caTeJIpHEXD,—O0rn6aeMolo ed kacarelbHHMA. Mcxoxa usws ypaBHe-
Hid RacaTeIbHAI0 KOHHEKCA, ME MOKeMDb H3yYaTh OCOOEHHOCTH
KOHHEECA,—II0TOMY YTO KaEJ1ad O0COOEHHOCTH, OTJIMYAIOMAI Die-
MeHTH (2,4) OTTH TIPOYHXD HIEMEHTOBs KOHHEKCAa, JOJ:ERHA OTpa-
RaThCA HA XapakrTepb romorpadumieckaro nopeobGpasoBaHid, ompe-
IbrgeMaro cooTBBTCTBYIOIIUME. 9TOMY HJIEMEHTY KACATEIbHEIMB
KOHHEKCOMB. Y CTAHABJIMBAA pa3TUYHEIe WHBAPIAHTH HOCABIHATO,
MB HOXYYAMDB KOBADIaHTH JaHHAr0 KOHHekca (m,”n), H BTO KO-
CTaBUTH HAMDB BB TOME BpPeMd TeOMETPUUYECKOE 3HAUYEHie Ioayga-
eMEXb EKoBapiantoss. llosToMy jpeTarbHOe n3yueRrie KOHHEKCR
(1,1) nmoxyyaers OGoablmoe BHaUYeHie IAA Teopim o0mAro KOoHHEK-
ca (m,n).

Orxarag no raaBe IV »rT0 m3yuemie, d BOCHmOJb3YIOCH 315eh
BBEOTODHMHI pesyrpraTaMu STOro maCAbIOBaHIA Iad HMILIOCTpALin
BHIIECKazaHHaro. JABapianTs ¢=ay=Xaz; KomHerca (1,1) ymu-
4TO/KEeHIeMs CBOMM'B IIOKA3HBaeTH, 4TO ompexrbisemoe KOHHEKCOMB
roMorpauueckoe mpeobpasoBaHie HAXOAUTCA BB TAKh HASKBaEMOe
BIFCAHHOMB IIOJOMKCHIN TETPaeIpoB® °), a Takke, YTO TOUKH

1) Hassauie, sBegenHoe M. Ilanrems. Brumaiinia JIATepaTYPHHSA yRa3aHid
0 KoHHercax® (1,1) cm. BB ra. 1V. '
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0,1,2,4 maxoxarca BB OxHOH ImIockoctH. J1d KacaTeIrbHArO KOH-
HEKCa STOTH HHBAPIAHTH €CTh

d2 d2 d2 d2

fo, d&f , &f , &f

" U T A
dz,du, dx,dv, dz,du, dx,du, i

CabroBatTeapao, ecau KOHHERCH (m,7) BHIOOJIHAETH JudgepeH-
nialbHOE YPaBHEHIe
d? d’ d? d?
[, &f  &f  _af
dx,dw, dx,du, dz,du, dx,du,

?

T. €. ecIdm OHTF OyjzeTs HOpumalbpHaro Buia (a mo I'opzamy ypas-
HeHie KamEJaro KOHHEKCA MOMETH OHTbh PAa3I0meH0 BH PIAID IO
BO3PACTAIONIAMD CTEHEHAME %, Takb, 4TO Koa(uiiedTsH OyIyTH
KOHHEKCH HOPMAJbHArO BHUJA WIN HOPMAJIbHLHE KOHHEKCH mo Stu-
dy) TO AId EARIArLO €ro dIEeMEeHTa KacaTeXbHHHE KOHHEECH ompe-
Ibxsers romorpaduyeckoe mpeoOpasoBaHie BO BOHCAHHOMD II0JO-
JkeHin Terpaelposs. BE mporuBHOMT cayual saeMeHTH, 00Jaj1ai0-
mie 9TAMB CBOICTBOMB, 00pPasyOTH KOJIMHEAIII0

[=0,"Ua"=0, Op" Ua* " Up=0

c¢b xaparrepucruranu m(m—1), n(m—1)+m(n—1), n(n—1).
CoBepmeHHO aHAJTOTHIHHIME 00pPa3oOMB MOKEMDB BOCIIOJIH30-
BaThCA M JPYIHMFP WHBAPIAHTHHMH 00pPa30BAHIAME KacaTelbHATO

1.4

KOHHeKca. Tark®s WHBapiasT®: 1, —Eaﬂama II3 EKacaTelbpHaro
L%

B> 2f a*f ’f
saddz;dur * dzidur ~ dridug

HOHHEKCA HNPUHHMAETDH BUIL:

Eecrr ¢opMa f yXOBI€TBOPAETH YPABHEHIIO

Gy A M |
ikidxdus dxidur’ dzrdug

TOHRECTBEHHO, TO Bch diaeMeHTH (2,#) KOHHEKCA f(x u)=0 oupe-
ABIASIOTE KacaTeabnse KoHHeECH (1,1) mpuBojamie Eb KOJLIAH-
eaniz B ONUCAHHOMT IIOJOKEHIM TeTpaeipohs. Boobme Ee mmo-
IOOHATO POJA SJIEMEHTH IPHHALJIEKATH KOUHIUIECHIIA

@) =0=0a,"us" 1 0=0as"""0,""C," " te " up™ " Ur" by Ce
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¢® xaparrepucraramu 3m(m—1),3(m—1)n+ 3m(n—1),3n(n—1)

OcranropuMCs eme Ha sHayenin ycaosiga ' =o. Bp 3TOMB
cryua’s Eoxamneamnis Oyxers BHpomiennown. J1d kacareapHaro
KOHHEKCa HTOTh WHBAPIaHTD NPUHAMAETH BUIB:

axm—1bxm——1me——1dxm——1%ocn—1uﬁn~—1u7n—1uan—l (abcd) (aﬁyd\) .

pmpaBumBag a1y QopMy HY.TO, MHOAYYUME, UYTO DIEMEHTH
KOHHERKCa, KOMXP KacaTelbHEEe KOHHEKCH onperbadiors Takid.ro-
Morpaduueckis DpeodpaszoBaHid, ROTOPHA EKamIAYIO TOUKY IMPO-
CTPAHCTBA NEpPeROoAATHh BB TOYKY HEKOTOPOll 0coleHHON MIOCKO-
CTH, ¥ KamIyI0 IIOCROCTb—BB IIOCKOCTH, NPOXOIJIYIO depesh
Himou?opyfo 0co0eHHYIO TOUKY, 00pPas3yloTh KOHMHIUAEHIIIO

A" Uy” =0,

= 0,7, T e T A T T g ™ s (abed) (a 8y J)

ch xaparrepucrukaMu 4m(m—1), dm(n—1) + 4n(m —1),
4dn(n—1). KoopiwHATH TOYKM W TIOCKOCTH, O KOTOPHXEH yOOMd-
HYTO BRIIe, ouperbasrca w3t ypaBHeHiii:

i=4 2f k——4 d2f
E — ;=0 (k=1,2,3,4) n ——wz=o0 (¢=1,2,3,4),—
—1 dxzdulz _1d27 duk

BH pascMaTpuBaeMoMb cayuah EKamjad usb 9THXH CHCTEMB Oy-
geTs cosmbcerrOo0. O4eBUIHO, 9TO OCOGEHHHE HJIEMEHTH KOHHEKCA
DpUBaJIe®EATE YEasaHHO# =wouwAnuienunin. Ilpm Tous ecam aje-
MeHTH (z,#) TaHIeHNialpHO-0COO0CHHH, TO TouRa Z OyZers Ta-
KO0 TOYKOKI, O KOTOpOil BHIme maa pbus,—mnr00 OHA BHIOJIHACTH

ypaBHEHid
=4 2
duz ;= dx;duz

Ecarn mxe (z,4) ecTp 9IeMEHTH TOYEYHO-OCOOEHHHIU, TO €ro
ILIOCKOCTh BHIOJHZETH YpaBHEHie

d k=4 d?
n—tz X —-—f—uk-—:
n OyzeTs TOK OJOCKEOCTHIO, O KOTOPOfi BHIIe maa pbus.

YrasapHEH{l OyTh MOMKETs UPUBOJAUTH M KB YCTaHOBIEHIIO
6oxte Cl0XHHXT KOBapiaHTHHXD oOpasosaniit. Tar® cocrabiad



ypaBHEHIe KOMILIEECA HPAMBIXF, COCIUHAOMUXTE KaKy HUOYIb.
TOYKY & UPOCTPAHCTBA €b TOuKOIO &', cooTBbTCTByMmE0 eif BB
KacaTelbHOMD KOHHERCDH, IoayuyuMs ypaBHegie

a/xm——l bxm-——x (abﬂ'ﬂ') (aﬁpp) %ocn—'f%ﬁn— 1 0,

Kotopoe ounperbisers reoMerpryeckoe odpasopanie, nwboomee cBo-
AMTB BJIEMEHTOMDB coueTanie (ToYka, NpaMad, IJIOCKOCTH), MOPALER.
2m—2, raacca 2n—2 u paHra 2; 1aa Kamwioil zanpo#l mpamoil p
BTO YpaBHEHlE H300PAKALTD pwberh  cn f(2,u) =0 COBOKYIHOCTH
Behxt® TEXB 9aeMenToBB (2,#) cOOTBETCTBYIOMif KOTOPHIMG Kaca-
TeAbANIT KOHHEKCH JaeTh HAYal0 TeTPaeipasbHOMY KOMILIEKCY,
cojJepmalneMy JaHnyo npaMmyio p. TakuMT 00pasoMd Add Kamioi
Iangofl mpaMOil p COBORYHOHOCTH 5JIE€MEHTOBBH, 00JaTAOUINXT BEH-
IMeyRa3saHHEKMbB CBOHCTBOMT, COCTARIACTD KOMHINIEHIIIO

U =0 a0y (abrtT)(aBpp)ust" ug” " =o,

Cch XaparrepucrmuecknMu ymcaavg 2m(m — 1), 2m(n — 1) +
2n(m—1), 2n(n—1).
&’f

Ecan Bels npousBOTHEIS ————
P . dx;duz

TEJIbHATO KOHHEKCA 00pallaeTcs TOMKECTBEBHON BB HYIb, W Jad OJaH-
maflnaro mayyeHia KomHeKca BOIA3H MOJO0HATO HIEMEHTA MH 201K~
HE 00parureca KB KoHHEECAMD (2,1) 1 (1,2): @, *ua™'a, "o =
i a,” UP W =0 U T. I

Crasanparo [JOCTATOYHO, YTOOH MOEA3aTh BARHOCTH Kaca-
TeApHAr0 KOHOEKca IJd M3yUeHida cBOHCTBTL KoHBekca (m,n) BOIH-
3@ paeMeHnta (x,#), ¥ MH BEAbIn, 4TO0 114 0COOEHHATrO HIEMEHTA.
KacaTelbHH# KOHHEKCH fABIAETCA BHPOKIECHHHMB (aqueartet)
OrpaﬂmtuaeMlﬂ CRa3aHUKMTF, 4TOOH He I0Jb30BATHCA eme G0-
xbe cpoiictBaMu KoHHeEca (1, 1) KOTOPHA OYyZYTH IOKA3aHH TOAb-
KO HUEKeE.

PABHH HYJIIO, YpaBHEHIe Kaca-

§ 7. OpHosHayHoe npeoGpasoBaHie u poAb KoHHeKca. Ilepe-
X0X'h OTH JAHHATrO KOHHEKCA (m,n) Kb €ro ConpaKeHHOMY IpeJ-
CTABJIAETH YaCTHHIH cayyail o6maro OJXHO3HAYHATO IpeodpasoBaHis

() H3yueHio TeoMeTpHUECKHXD KOHPUTYpamii sToro THIIA, KO CUXD HODPH
He COCTABAABINHXD IpefverTa mu3cabpopadiff, 4 HaAbCE IOCBATHTL 0€00YIO-
paéory.
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KOHEeKca, IpeodpasoBamid, KOTOpPOe MOMKEeTDH OHTh u300pameno
YpaBHEBiAMH

P q ros .
Q."tji=@i(%,%), O"/Ui:"vui(x:u) (?’=17273>4)'

3rbes ;=0 derHpe KOHHEKCA (p,q), W;=0 YeTHpe KOH-
nexca (7,s). Ypaemerie F(y,v)=o0 upeo0pa3oBaHHATO KOHHEKCA
1OJY9AETCA MCRIOUEHIeMs BeInYuHs 0,0,Z,% u3s 8 ypapHemii
upeo0pas3oBania W H3D YPaBHEHIA f(Z,u)=0 JaOHATO KOBHEK-
ca (m.n).

IMopazors mpeo0pa3oBaHHATO KOHHEECa omperbimTca IO
JAHHHMD IOPIARY ¥ RJIACCY MCXOJHATO KOHHEECA W KOHHEK-
‘COBB TPeo0pasoBaHig, Kawb YHCIO HIEMEHTOBE (Y,v), BB KOTO-
PHXT TIOCKOCTh ¥ €CTh JAaHHAA, & TOUKA Y JEHKHUTH HA JAHHOR
npaMoii yy=o0, dy=o, T. e. Kaks unCcI0 ofmuxb phireniit cm-
CTEMH YpaBHEHIH,

f(z,u)=o, Yy=0, (5\?/20’ 0Y;=P; 0V;=1,,

B KOTOPHXE ¥; PascMaTpuBaeM’b JAHANMH X KOTOPHA sambmi-
OTCH TAKUMR: :

fleu)y=o0, 2y,p;(x,u)=o, 2d,p,(x,u) =0,
v, Y, —7, Y, =0, VY, —v P, =0, Y Y, —0,Y, =0

MHHME CIOBAMU HCKOMOE YHCJIO PABHO YHCIY DJIEMEHTOBH, OOMUXB
KOMHIUJERIIn XY ,00;= 0, 2J.0,=0, —KOTOpPOHl XapakTepu-
cruga cyts p°, 2pq, ¢q°, m napb mosepxmocredt [f(z,u) = o,
’7)1"102—?)21#1::07 v, Y, — v, Y, =0, ,0317”4_?)41703=0 Ch XaparTepu-
cTaraMn ms’+ 3nrs®, 3mrs®+ 3nsr®, nr’-+ 3msr’.

Upcao »sT0 HaA ocropamin parbe BHBEIEHHHXD QOPMYIAB

PAaBHO
m' = p*(ms® -+ 3nrs’) + 2pq(3mrs® + 3nsr®)+ q°(nr’ 4+ 3msr’).
CoBepmersno aHAJIOTAYHHMDB 00Pa3oMb KJIACCTH TIpeodpaso-
p p peoOp

BaHBEAr0 KOHHEEca ompexbamrcsa, KaEb IACIO HIEMEHTOBB, 00-
JIUXH KROMHIOUIEHOIN

e, =0, Zdyy,=o0
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Ch Iapol0 IOBEpXHOCTEil

[(@u) =0, Y. P.—Y P, =0, Y, P.—%: P, =0, Y, Pi—Y.Ps =0,
n OyJlerds HA OCHOBAHIM IPEJHYIIArO

n = (3npq® +mq®)r’+ 2rs(2mpq® + 3nqp®) + s*(3mqp* +np°®).

Ho ¢opmyast s1i BoiBelentl BB IPEIOOJOKEHIR, YTO EOH-
HEKCH TpeoGpaszosanid ¢, 1 v, ne nubio1s HDAKAKOr0 0Co0eH-
HATO0 OTHONIEHid K NpeodpasyeMoMy ROHHekcY fiz,#) = o. Bp
cayuas cymecTeoBania Eakoro-imGo OTHOLICHIA JOJKHE OHRTDH
cibaaHEl COOTBBTCTBEHHBIA NMPUBELEHIA.

Jonycrums, maupuMbpsb, 4T0 KOHHEKCH ;=0 HMEIOTH CB
ROHHEKCOMD [=0 OOMmYI0 Iapy nosepxuocreil c¢b XapakTepUCTH-
kaMu o, e, h, & ROHHEKCH ;=0 APy NOBEPXUOCTEH CBH Xapak-
repucTHEaMu C, €, . Bb sroMb cayual rarii map moBepx-
HOCTEH JIOMKHEL OFTH HMCKJIIOYEHB, I[OTOMY 4YTO BHIIENPHBEIEH-
HES CHCTEMEl ypaBHEHil ymopreTBopfaloTcs HiaeMeHTaMu 5Toi#l ma-
P TOBepXHOCTeHl, KakoBHW O HH OHNJIH JAHHHI Y, HWIH V; A
Takbh KakKb MOPATORD HAPH IOBEPXROCTEH €CTh YUCIO ed dIeMeH-
T0BB (Z,#), KOUXH TOUYKA & IPHHAINEENTDH JAHHOH npamoit, To
3% TOJYYEROHXD BHIIE XAPAauTePUCTAYCCRUXD WHCENH HAXO OT- -
BaATH ST yucaa d, e, h, d, €, @; TAKOMB 00PasOMTD XapaKTepH-
CTUIECKId 4YdCAR napm nosepxHOCTElR

f=0, 0, Y, —V,y, =0, VY, —V,Y, =0, Usqp4f"v4W3=O
OyZYTH BB JAHHOMT CIyuas TAKOBH
ms®+ 3nrs*—d, 3mrs’+ 3nsri-—e, 3msr®+nr’—e

n cabpoBarelbHO HOPAZOKD NPeofpasoBaHHATO KOHHEKca Oyers.
Bb 9TOMB cayuab

m' = p*(ms® + 3ns’r—dJ) + 2pq(3mrs*® + 3nsri—e) +

q°(8msr®+ nr’—q)
Touno Takke XapakrTEePHCTURXA NAPH IOBEPXHOCTEl
f= 0, Y Po— Y, P, =0, Y, P — Y P, =0, Y P.—Y. P, =0

OyIyThs Temeps

mq +3npq *—d, 3mpq®+ 3ngp—e, 3mqp -+ np°—h















































































































































































































































































































































































































































































































































































































