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Anrebpamyeckasi TOIOJIOT S
C.1I. HoBukon

Aunrebpanveckas Tonosorusi (A.T.) — obnacTs MaTEMATHKH, BO3-
HUKITAs JJIsl B3y 9€HHUs TAKUX CBOMCTB reoMeTpuyecKux huryp (B mm-
POKOM CMBICJIe — JTIIOOBIX OOBEKTOB, I'VIe MOYKHO TOBOPHUTBH O HEIpe-
PBIBHOCTH) U MX OTOOpPayKeHWil JPYr B APYyTa, KOTOPble HE MEHSIIOT-
¢sl TIPM HENIPEPHIBHBIX JledbopMmanusix (romoronusx). B npunimme me-
b0 A.T. gBisieTcst IOJIHOE TIepedncieHre Takux cBoficrs. CaMo Ha-
sganure A.T. mpoucxoauT OT Ompeessoneil poru ajarebpandecKux
MMOHSATUN W METOJOB IPU PEIeHuu 3a7a4d 1ol obsactu. Hanbosee
byHIAMEHTATBHBIMEI KJIaCCaMU 00HEKTOB, CBOMCTBA KOTOPBIX U3y Ua-
1orcst B A.T., gBJsioTcs: KOMIUIEKCHI (MHOTOIDAHHUKY, [TOJUIIPHI) —
CUMILIMIAAJIBHBIE, KJIETOYHBIE U JAPYTUe; MHOTOOOpa3us — 3aMKHY-
Thle, OTKPBITBIE, ¢ KpaeM (rpaHutieil), MoApas3Iessaionecs B CBOIO
ouepenp Ha riazgkue (quddepeHnupyemMble), aHAIUTHICCKIE, KOMII-
JIEKCHO-aHAJIUTUIECKUE, KYCOUHO-JIMHEHHbIE U, HAKOHEI[, YUCTO He-
UpPEPBIBHBIE (TOIOJOIMYECKHE); KOChle IPOU3BeIeHus (PacC/IOeHUs )
u ux cedenust. OCHOBHBIE THIIBI OTOOPasKEHWI, paccMaTpPUBAEMbIE
B A.T., — 3T0 UPOU3BOJIbHBIE HEIPEPHIBHBIE, KYCOYHO-JIMHENHBIE U
rJIaJKe OTOOPAYKEHNUS NN UX MTOJIKJIACCHI: TOMEOMOP(MU3MBI, B 4aCT-
HOCTH HEIIPepPbIBHbIE, KyCOYHO-INHeliHble uin riaixue (auddeomop-
busMbl); BIOKEHUS OJHOIO OOBEKTA B APYTOM, a TAKXKE HOTDYKEHUsI
(JOKaIbHBIE BJIOXKEHWsI, uMMepcnn). Bakueitimum tonstuem A.T.
aBJisieTcs nouATre fAedpopmanuu. Jedopmaruu moasepraercss 0To0-
paXkeHre KaKOTo-TO KJIacca OJHOI0 00bekTa B Jpyroil. OCHOBHBIMEI
TUmaMu  JeOpMANAN  ABJIAIOTCS: TOMOTOINS WJIW ITPOU3BOJIHHAS
HelpepbiBHag (IVIajKas, KyCOYHO-JIMHelHas) medopMals Herpe-
PBIBHOTO (IJVIaJIKOTO, KYCOUHO-JIMHEHHOr0) OTOODAYKEHMsI; U30TOIHS
(HenpepbIBHASI, TVIaJKasi, KyCOUHO-JIMHeHHast) — T.e. nedopmanus

(© Hosukos C.II., 2004
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romeoMopdu3Ma, BJIOXKEHUsI WU IOIPYKEHUsl, TIJe B IIPOIECcce
medopManun B KaXKIbII MOMEHT BpeMeHH OTOOparKeHune OCTa-
ercss roMeoMOpdU3MOM, BJIOKEHHEM WJIM IOTPyKeHueM. [JiaBHbIe
BHyTpeHHUe pobsieMbl A.T. — 310 pobJieMbl Ki1acCuMOUKAIINT MHOTO-
o6pasuii OTHOCUTEIHHO NOMEOMOPMU3MOB (HEIPEPHIBHBIX, IVIAKAX,
KYCOYHO-JINHEHHBIX ), KiaaccuduKamus BaoxkeHnil (morpyzennii) or-
HOCUTEJIbHO H30TOnuil (peryssipHbIX TOMOTOINI), KJaccudukarms
OOIIIX HEMIPEPBIBHBIX OTOOPAaKEHUI OTHOCUTEILHO roMoTonuii. Bax-
HYIO POJIb B PEIIEHNN STUX 33129 UTPAET KJIACCH(DUKAINS KOMILIEKCOB
U MHOrooOpasuil OTHOCUTEJIFHO TaK HA3BIBAEMOI'O TOMOTOIUYECKOTO
THIIA VI TOMOTOINYIECKON SKBUBAJIEHTHOCTH.

BorarcTBo wuieit, BHECEHHBIX TOIOJIOIHEH, TEMU KpYITHEHITAMU
YUI€HBIMHU, KOTOPbIE B Heil paboTasu, HOCTABIIIO 3Ty 00JIACTh B IEHTP
MHUPOBOM MaTeMATHUKN, HAUNHAS C CEPEINHBI XX Beka. Hampumep,
¢ 1950 o 2002 roma aKTUBHBIM MaTeMaTHKaM, TPU3HAHHBIM JIy TN~
MU # He npeBbimamumM 40 jier, ObLIO IPUCYKIEHO B O0IIE CI0XKHO-
cru 44 Menanu @uica va Beemuprabix Maremaruaeckux KoHrpec-
cax. Cpenn Hux nmena Ceppa (1954), Toma (1958), Munnopa (1962),
Arpn (1966), Cueitna (1966), Hosuxosa (1970), Keumrena (1978),
Tépcrona (1982), Jomansacona (1986), ®punmana (1986), Burre-
Ha (1990), Txonca (1990), Konnesuua (1998), neHTpasbHasi 9acTh
MaTeMaTUIeCKOr0 BKJIaJa KOTOPBIX B Te T'OJbI OTHOCHJIACH K TOTO-
sorny, a Takxke umena Komaupet (1950), I'porennuka (1966), Mam-
dopaa (1974), Hemmua (1978), o (1982), Boesoackoro (2002), pa-
00OTaBIUX HA CTHIKE HEH TOIOJIOTUH, aJredpanIecKoil TeOMEeTpUN 1
romoJstorndaeckoit anredpol. Kak Buamo, ¢ 1954 mo 1970 romsr okosio
nosioBuHbl Metaseit @uiiica 6bL1a IPUCY K IEHA TOIIOJIOraM, OKa3aB-
UM BJIMSIHEE HAa MHOIO JIPYruX oDJiacTeil MareMaTHKH. XOTs MbI
U 3HAEM OJINH-J[BA OTOPUYUTEJHHBIX CJIydasi, KOT/Ia yIEHOMY BBICIIIE-
ro KJIaCCa U TIOJXOJAIIEr0 Bo3pacra He Oblia mpucyzkaeHa Memasnb
Quiica, HO B [EJOM IPUBEIEHHAT CTATUCTUKA IPABUIHLHO OTParKa-
€T TI0JIO’KEHNE TOTIOJIOTHH Ha BEPIIUHE MATEMATUKU B OIPEJIeIeHHbII
[IEPHUO/I.

Ncropuyeckuii ouepkK: Tonosiormveckue naen 1o XIX Beka.
HauBnoe monmManue TPYOBIX TOMOJIOTUYECKAX PA3IAIUI MEXK Ty
TPEXMEPHBIMUA T'e€OMETPUYECKUMU (PUIYPAME CYIIECTBOBAJIO VIKe
B IIyOOKO# peBHOCTH. BCAKOMY OYEBUIHO, ITO YHUCO JIBIP WA PY-
9eK B TpexMepHoit obnacru (durype) He U3MEHHTCH, €CIU €e IHYTh
6e3 pa3pbiBoB u camorepecedennii. CIOXKHOCTD y3JI0B, CAETAHHBIX
13 KopabeJbHBIX BEPEBOK, IPUBJIEKJIa BHUMAHNE aHTUIHBIX I'PDEKOB.



Aurrebpanyeckast TOIIOJIOT U 5

OHaKO MepBbie TOMOJIOITYeCKre HabJIIOIeHUsI B (DOPMe TOYHBIX Ma-
TeMaTUIeCKUX COOTHOIIEHU U TeopeM BO3HUK.H Juib B X VIII Beke
y JI. Ditjepa: aucso BepIMH MUHYC 9UCJIO pebep III0C TUCJI0 TpaHeit
BBIILYKJIOT'O MHOTOI'DAHHIKA, PABHO 2; KaK OTKPBLI o3 1Hee [lyankape,
110/106HasT AJIbTEPHUPOBAHHASI CyMMa, SIBJISIETCS TOIOJIOTMIECKUM UH-
BapHAHTOM JIIO00T0 KOMILJIEKCA. 3a/1a9a O TPeX JIOMaxX U TPeX KOJIOJ-
[[aX: JJ0Ka3aTh, YTO TPU JOMa HEJIb3sI COEINHUTH C TPEMs KOJIOIIAMEI
MyTSMH, He MepeceKaromuMu JIpyT apyra. Ha coBpeMeHHOM si3bIKe,
570T rpad (OMHOMEPHBI KOMILIEKC) € IIECTHIO BEPIIMHAMU U JIEBSI-
TBHIO PeOpPaMU HEJIb3sl BJIOXKUTH B IIJIOCKOCTH 03 caMoIepeceveHuii.

Tomosiorndeckue ujaeu B XIX Beke. /o XIX Beka Takme Ha-
OJIIO/IeHnsT HOCWIN JIMINb XaPaKTep UTPYIIEK BPOJI€ OPUTHHAIBHBIX
OJIMMIINAJIHBIX 33024, MOPOXKIEHHBIX UT'POl YMCTOr0 yMa — I0I0O0HO
MHOTHUM 3ajadaM Teopun 4ducesi. Bo Bropoit yerBeptn XIX Beka cu-
Tyalys W3MeHWIach: [aycc mpures K psijly HeTPUBHAJIBHBIX TOIOJIO-
rudeckux HaburoieHuit mocie anaan3a onbiToB Papases, riae desrose-
9€CTBO BIIEPBBIE YBUIEIO YJIEKTPOMATHATHBIE siBJIeHusi. B qacTHOCTH,
laycc OTKpPBLI TaK HA3BIBAEMOE YUCAO 3AUENAECHUSA TBYX 3aMKHYTHIX
[IOTIAPHO HEIePECEKAOINXCsI KPUBBIX B TPEXMEPHOM IIPOCTPAHCTBE,
He MEeHsSIIoIuXCcs npu jiedpopmarusx 6e3 nepecevennii. Imenno [ayce
U TOCTABUII 33129y O MIOCTPOSHUH TOYHOM TeOpUU MOTOOHBIX CBOUCTB.
Tepmun “ronosorust”’ BO3HUK B paboTe ero yuennka Jlucrtunra. Tormo-
JIOTHYECKYIO TEOPUIO ABYMEPHBIX MHOTOOODPAa3Uil CUIBLHO MIPOIABUHYJI
Puman (“pumanossr nosepxaocTr”). BoobIie, 1ByMepHast TOIOJIOTHUS,
10 CYIIECTBY, BO3HUKJIA KaK BayKHENIIas CTOPOHA HOBOT'O TOT/1a KOM-
IUIEKCHOTO aHaJm3a — B Tpyldax Komm Ha IUIOCKOCTH W B TPYyIax
Abesst, dkobu n Pumana Ha AByMEpHBIX MHOOOOPA3UsIX ¢ HETPUBH-
aJbHOI TomoJiorneii. Psii Tomoiorniaeckux HabIIOIeHIN OBLT Cae/IaH
dusukamu: Kejnbeun uaTepecoBasics ysiaamu. OH UCXOAUI U3 JIHOOO-
IIBITHBIX CBOMCTB 3aMKHYTHIX BUXPEBbIX JIMHWI, OTKPBITHIX UM B I'UJI-
POJIMHAMUKE, ¥ XOTeJI IPUMEHUTH Y3JIbl JIJIsl KJIACCU(DUKAIIUA aTOMOB
(MBI 3HaEM, YTO ITO OKa3aJ0Ch JIOXKHOI muieeit). Ero yuennk Teitr
[IEPBBIM HAYAJI CUCTEMATHIECKN PA3BUBATH TEOPUIO Y3JIOB, BHICKA3AI
HWHTepecHbIe IUIoTe3bl B KoHIle XIX Beka, JJOKa3aHHbIE JIUIIb HEJIAB-
HO. MaxkcBesu1 00paTu/l BHUMAHUE Ha COOTHOIIEHUE MEXKJIy UUCJIaMU
KPUTUIECKUX TOYEK (PYHKIUN PA3HBIX MHJIEKCOB: JIJIsI H30JINPOBAHHO-
r'O0 OCTPOBA YUCJO M MUHYC YHCJIO IEPEBAJIOB ILIIOC YUCIO BEPIIUH
pasao 1. D10 oranennslit mpoobpas uzeii “reopun Mopca”. [lyankape
HAYaJ [I0CJIEI0BATEIbHO IPUMEHATD TOIOJOTTIECKUE UJIEeN JJIs aHa-
JIN3a KA4eCTBEHHOI'O IOBEJIeHNs] TPAEKTOPU JIUHAMUYIECKHUX CHCTEM,
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O0CODEHHO JIjIsl CO3JIAHHONW MM TEOPHH CUCTEM Ha IIocKocTu. VM ke
TOIOJIOT S ObLITA BBIIEJIEHA B OTIEIbHYIO 00JIaCTh MATEMATHKY, KOTO-
pyto o HazBaj “Anamms Curyc’. B qucie nanbosiee mpocThix u HyH-
JIAMEHTAJIBHBIX TOIOJIOTMIECKAX XaPaKTEPUCTUK OKA3AJIMCh 0000IIe-
HUs 9HUCIa JBIP M PydYeK: 9T0 ducia Berru ¢ momepom k (ducia
B OIIPEJIEJIEHHOM CMBICJIE HE3aBUCUMBIX k-MEDHBIX ITUKJIOB B UCCJIEJTy-
eMOM [POCTPAHCTBe, objacTu uian MHOroobpasun). Tak kak Berru,
COTJIACHO TOITOJIOTUIECKIM JIET€HIaM, ObLI XUMUKOM, TO 3TH XapaKTe-
PUCTHUKH ¥ UX JaJIbHeliIe 0000IIeHrs Oy 9i/ii Ha3BaHME “TOMOJIO-
ruit”. IlyaHkape jaji TOMOJIOTUYIECKYIO KJIACCU(DUKAIMIO JBYMEPHBIX
MHOroo6pasuii. OH BBeJI BaXKHEHINUI TOMOJIOITYECKU NHBAPUAHT —
Pyndamernmasvryro epynny TPOCTPAHCTBA, COCTOSIILYIO W3 TOMOTO-
MIIECKUX KJIACCOB 3aMKHYTBHIX IIyTeil ¢ HAYaJOM M KOHIIOM B OJIHO
o0I1eil TOYKe — U MOCTPOUJI TOIOJOTHIECKYIO TEOPHUIO HAKPLLMU.
UM oTKpBIT 3ak0n dsoticmeenmnocmu Iyarkape, yTBEPAKIAIONIUII, ITO
JUIST 3aMKHYTBIX N-MEPHBIX MHOroobpaswuii umcyia Berrtu onpeeeH-
HBIX THUIIOB ¢ HOMepaMmu k u n — k coBmnajator. [Ipobiema Kiraccudu-
KAl TPEXMEPHBIX MHOT000pa3nii BCTpeTm/Ia OOJbINne TPYIHOCTH:
JI0 CAMOTO IIOCJIeIHEr0 BPEMEHU HEe YIaBajoCh JI0KA3aTbh, 9TO BCH-
KO€ OJJHOCBS3HOE TpeXMepHOe MHOroobpasue (rie dbyHIaMenTabHas
rpylma eauangHa) romeoMopduo cdepe. dro runoresa [lyankape.

Tomosoruss B XX Beke: ouepk go 1945 r. B magame XX Be-
Ka 3Ta 00JIaCTh CTaJjia Ha3blBaThcs Tomojorueir. B 30-x rogax, Korma
ajrebpanyeckKue MeTOJbl TPpUOOpesn pelnallee 3HaYeHune, 3ra 00-
snacth, oitaromaps C. Jledimerry, crana Ha3bBATHCS aA2€0pPAUYECKOT
monoaozueti. B teuenne XX Beka B pa3BuTHE AJredpPandecKoil TO-
[IOJIOTUU U ee MPWIOXKEHU! BHEC BKJIAJ PsAJ, KPYIHEHINX MareMa-
tukoB. B 1910-x romax Bpaysp mokazaj, 94TO pa3sMepHOCTH MHOTO-
0o0pasunii — MHBAPUAHT HEIIPEPBIBHBIX NOMEOMOP(MU3MOB; OH OTKPHLI
crereHb 0TOOpaXkeHusi cpep Ha cdepbl U TEOpeMy CYIIEeCTBOBaHUS
HEITOABIMKHOM TOYKN OTOOpazkeHmii aucka B cebst. B madame XX Be-
ka JleH masieko poaBUHYII UAen TPeXMepHOii Tonosorun. Vexoms u3
dyHIaMEHTAIBHOM IPYIIIbI, OH CO3/aJ KOMOMHATOPHYIO TEOPUIO KO-
HEYHO OIPeJIeJIeHHBIX I'PYII, C(hOPMYIUPOBAJI €6 OCHOBHBIE aJINOPUT-
MUYECKHUE IPOOJIEMbI: TIPOOJIEMY TOXKJIECTBA CJIOB, COIPSI?KEHHOCTU U
nzoMopdusma. COMHEHUI B TOM, UTO 3TH CBOWCTBA SIBJISIOTCS AJIr0-
PUTMHUYECKH PACIIO3HABAEMBIMU, B T€ BPpeMeHa He OBLIO.

B 1920-x romax AJjiekcanjep JOKa3aJl TOMOJOTHIECKYI0 HHBAPU-
aHTHOCTH roMmoJioruii (auces Berru). Okazanoch, 9T0 roMOJIOrUN SIB-
JISIFOTCsT OoJiee TPyObIMU MHBAPUAHTAME IOMOTOIIMYECKOIO THUIIA, OT-
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kpbiToro Ajyiekcannepom. Beeropuc, I1. Anekcanapos u Yex pacmpo-
CTPAHUJIM TEOPHUIO TOMOJIOTHI Ha obIrmue mpocTpaHcTBa. . Hérep
BBICKA3aJIa BayKHYIO UJEI0, CIIOCOOCTBOBABIIYIO OJIHOM ajrebpamn3a-
nuu Teopun romojoruii. C. Jledrmern co3man riybOKy0 TEOpUIO TO-
MOJIOTHIT ajIredbpandecKux KOMILIEKCHBIX MTPOEKTUBHBIX MHOI0OOpa-
3uil, IepeHec ee UJEH B TOIOJIOTHIO, OCOOEHHO TEOPHUIO HepecedeHunit
mukyaoB. D. Kapran, ucxonsa u3 uneit [lyankape u pumMaHoBOil reo-
MeTpun, BBeJ auddepennnaababie (GOPMbL I TEOPUIO TOMOJIOTHIT HA
ux ocHoBe (“reH3opHas Teopusi romosiornii”’). Brickazamnast UM ru-
[oTe3a, YTO 3Ta TEOPUsl SKBUBAJIEHTHA OOBIYHON TOIOJIOrUU, OBLIA
B 30-X romax J0Ka3aHa €ro y4eHukoMm jie Pamom. Drta Teopus cra-
Jia Ha3bIBaThCs “reopmeit e Pama”. B 1920-x romax Mopc oTkpbLt
TOIOJIOTUYECKHIE METOJIbl BAPUAIMOHHOTO MCYUCIEHUs, TOMOJIOTAYIe-
ckue HepaBeHcTBa Mopca Jyisd 4ucesl KPUTHYECKUX TOUeK (‘“reopust
Mopca”). Okozo 1930 r. Jlrocrepauk u I[IIHUpeabMaH pasBuin BeCh-
Ma CBOeOOpa3HbIil BapUaHT Teopuu Tuna Mopca Jjisi BBIPOXKIEHHBIX
KPUTHYECKAX TOYEK, OCOOEHHO TJIyOOKMIA JJIsi JIByMEPHOI'O CJLydasi;
oHE nokazasm rumoresy Ilyankape o Tpex reo/ie3mvuecKux: Ha pUMa-
HOBOM MHOTOOOpa3nu, TOMeOMOPGHOM JIBYMEPHO# cdepe, Bcerma cy-
IIECTBYET HE MeHee TPeX HecaMOIIePeCeKaoIUXCsl 3aMKHY ThIX Ieo/1e-
suveckuX. Baxkueiimue pesysabrarsl Ajiekcangepa, Jledmrena, Mopca
u Jlrocrepauka—IlTaupesibMana He ObLIM MaTeMaTHIECKHA CTPOTO JO-
kazaHbl. Teopus AJjiekcanjiepa TOMOTONMYECKH WHBAPUAHTHOW CHUH-
DYJISIPHO¥M Teopu# roMoJIoruii 6blta cTporo obocuoBana B 40-x rr. Dii-
Jienbeprom u Jip., Teopust romosioruit Jledrrerna anredpandeckux MHO-
roobpaswuit — B 50-x rr., a pedyibrars! Jltocrepuuka—IIIlHupebmana
0 TpeX reoJIe3NYECKNX — JIUIIb K Hadasay 90-x rr.

B 30-x romax pasBurume ajareOpamvecKoil TOIOJIOTUU CTAJIO EIle
Gos1ee MHTEHCUBHBIM. BO3HUKIIA Wjiesi TOMOTOIIMYECKUX IPYIII (KJiac-
coB oTOobpaxkeHuit cdepbl B IPOCTPAHCTBO, IJe 00pa3 OJHON TOUKH
dukcuposan), seegennas [ypesuuem. Eme panee X. Xond narmen
TOMOTOIUYIECKYIO KJIACCU(DUKAINIO O0TOOPAYKEHNIH N-MEPHBIX MHOTO-
obpasnii B n-MepHYI0 cdepy: KIACCHI OIPEIEIAIOTCH CTEIeHbI0 0TO0-
paxkenusi. OH OTKpPBLI T03/[HEE HETPUBUAJBHOCTH BBICIINX IOMOTO-
nnvyeckux rpymn cdep (“maBapnant Xonda’). IIpobiema Beraucie-
HUsI TOMOTOIIMYECKUX TPyl cdep craja B JajIbHEAIeM OIHON u3
[EHTPAJIBHBIX MPObJieM ajredpanmdeckoil Tomojorun — lloHTpsrua
u Dpeiienrans HaYaM mporece ee pemtenus. B gacrnocrtu, [lont-
PSACUH TPUINET OTCIOfa K npobieme Ko00pdudma: KAKOBBI aarebpo-
TOIOJIOTUYECKHE YCJIOBUsI TOT'O, 9TO 3aMKHYTOE MHOI0OOpa3ue siBJisi-
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eTCcd I‘paHHL[efI IVIHOFOO6pa3I/IH C KpaeM? VYxe ABYMEPpHas IIPOCKTUB-
Had IIJIOCKOCTHh HE ABJIAETCA I‘paHHU;efI HHUYero.

Asirebpan3aniysi pa3/IMIHBIX BAPUAHTOB 32KOHOB JIBOWCTBEHHOCTH
tuna [lyaHKape s TOMOJIOTMI B MHOroo0pasusix (3aKOHBI JIBOf-
crBernoctu Astekcangepa u Jlediena) npusesna K TeOpun Xapak-
TEPOB JIs HenpepblBHbIX rpynil (IIoHTpsarun), a Tak:Ke K MOHATHIO
“koromodioruii” (Kosmoropos u Asekcanzgep, 1935), mBoiicTBEHHBIX
K romoJjiorusim. [lozauee B 1940-x rojax ABONCTBEHHOCTD ObLIA TITY-
OOKO OCMBICJIEHa, B paMKaX CTabHJIbHONW TEOPUM TNOMOTOIINIA (“,aBoﬁ—
creernocth Cuenbepa—Yaiirxena”). Koromosioruu okazamnucs cymep-
KOMMYTATHBHBIM DALy HIPOBAHHBIM KOJIBIIOM; OIIEPAINSA yMHOKEHUS
KommoropoBa—Atekcaniepa, OIMMOKH B ONPEJEJIEHUN KOTOPOil Obl-
Jin ucnpasyenbl Yexom u Yurau B 1936 /37 1., uieitHo 3auMcTBOBAH-
Hasl U3 Teopuu nepecedenwuii Jledimena B aaredbpandeckoil reOMeTpPUN
u Teopun . Kaprana B TeH30pHOM aHaJjM3e, OKa3aJaCh MCKJIIOYU-
TEJILHO BaKHOM B ajrebpamdeckoil Tomosoruu. Bakubie casuru ObI-
JIN OCYIIECTBJIEHBI U B MaJjioMepHOoit Tomosiorun: Hunmbcen u Marmyc
CO3/1aJI1 TEOPUIO aBTOMOP(MU3MOB [IOBEPXHOCTE, HaYaJIi HOBBIE TJla-
Bbl KOMOMHATOPHOW TEOPHUU T'PYIIT UCXO/S U3 TOIMOJIOIUHU, PA3BUTYIO
Ban Kammenom. Ajtekcamnep u Pajemaiicrep pasBmiin TEOpUIO y3-
JIOB 7 3aIICILUIEHUN 3aMKHYTHIX KPUBBIX B TPEXMEPHOM IIPOCTPAHCTBE.
Boutn oTKpBITHI Takme BajKHble MHBAPUAHTHI Y3JI0B, KAK MOJIMHOM
Anekcanyiepa, co3mana KOMOMHATOPHAsT MOJesIb Pajiemaiicrepa Teo-
pun y3108 (aBuKkenus Pajemaiicrepa s MIOCKUX AUATPAMM y3JI0B
u sanemienuii). [TogBuaack Teopust Ko¢ . Apruna, Mo-BHIAMOMY
IIPOCTO BBIYUCIUBIIErO (DYHIAMEHTAJIBHYIO TPYIIITY IPOCTPAHCTB IO~
JINHOMOB C HEKPATHBIMU KOPHsMH (HO He YIOMSHYBIIero 31o). Ilo-
SIBUJIOCH CBEJICHUE TEOPHH Y3JI0B K KocaMm (Mogesb AJiekcaHiepa—
MapkoBa-MJIaIIIero, cTporoe 060CHOBaHUE KOTOPOi OBbLIO OIy0Jiu-
KOBaHO TOJIbKO B 80-X rojax). Pajemaiicrep OTKDBLI 3HAMEHUTBIN
KOMOUHATOPHBIN MHBAPUAHT TPEXMEPHBIX MHOro0Opa3uii — Tak Ha-
3piBaeMoe “kpydenue Pagemaiicrepa” — pemaromuii mpobsemMy Kiac-
cuduKauy JMH30BBIX MHOr0OOpa3uii. dra BeIUINHA TOMOTOIIYE-
CKU HEMHBapHUAHTHA. YalTxes CO37aJl TEOPUIO “IIPOCTOrO0 MOMOTOIIHU-
YeCcKOro Tuma’ st 3TOro (beHOMEHa, CHJAIIEro Ha (DYHIaMEHTa b
HO#l rpymre. 3jech BilepBble Oblia BbisiBjieHa IiiyboKasi mHTEPde-
penrus GyHIAMEHTAJIBLHON TPYIIBI C TEOPUEHl TOMOJIOTHil, BO3HUK-
JIO PACIUpEHNe MOHATHs JeTePMAHAHTA JIMHEHHBIX TPe0OPa30BaHUIA.
DTO TPHUBEJIO K Teopur OOOOIIEHHOrO JAETEePMUHAHTA, MATPUI] HAJ,
KOJIBI[AMH, IIOCJI€ OCMBICJIEHHSI U Pa3BUTHS ITONU TEOPUHU YalTXeI0M
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B 40-X IT. (HE3aBUCHMO K POJICTBEHHBIM HJIesIM B YNCTOH ajrebpe Ipu-
et JIpeionne, Ho 6Ge3 TONOJIOTNIeCKUX IPUMEHEHN ), I03/Hee [IpH-
BEJIO K IVIyOOKUM OTKPBITHASIM B aHAJIU3E.

OpHUM M3 KPYMHEHITHX OOIEeMATEMATHIECKUX TOCTUXKEHUN TO-
mojiorun 30-X TOJOB OBLIO cO3/aHue Teopuu TuddEPeHITIPYEeMbIX
MHOTO00pa3nii M UX BJIOXKEHUN B EBKJIUIOBO IIPOCTPAHCTBO HA
6aze wmIell TPAHCBEPCAJLHOCTH IVIAJAKUX OTOOpaykeHuil (YurHm).
HoBbrit MeTo/1 T03BOTNI TIOCTPOUTD BIIOJIHE CTPOTUN aHAJTUTUIECKITHI
U PeOMETPUYECKUI TOJIX0J K ITOCTPOEHUI0 W BBIYUCJIEHUIO TOIOJIO-
IMYeCKUX WHBAPUAHTOB (HAIIPUMED, TEOPUM II€PECevueHuil IUKJIOB),
OCHOBaHHBII HA TPAHCBEPCAJIHLHOCTU U IIPUBEICHAN B O0IIEe TOJI0XKE-
HUe, HEeOIEHUMBIH ¢ TOYKY 3peHusi Oy IyIero aHajan3a. JTOT TOIXO]T
61 pa3BuT [IOHTPATUHBIM JJIs BBIYUACIEHUS MEPBBIX HETPUBUAID-
HBIX k-MEpPHBIX FOMOTONMYECKUX Ipynn k-MepHoit cdepsr (K =n+ 1
u k = n+2; wis k = n+2 [HoaTpsirus omubcest, He 3aMETHB TaK HA3bI-
Baemoro “Arf-unsapuanTta’; on ucnpasus 3Ty ommbky B 1950). o
METOJI, IPUBOJIUAT K IIpodsieMe KOOOPIn3MOB k-MEePHBIX MHOTOOOPa3uii,
Kak yxke ymomuHasoch. Yurau, [tudens, [lourpsrun u Yepu or-
KpbLIu B KOHIE 30-X TOJ0B BayKHEUIIINE TOIOJOTMIECKIE MHBAPUAH-
THI IJIQJIKAX ¥ KOMILIEKCHBIX MHOTOOOpa3uii — XapaKTepPUCTUIECKUE
KJIACCHI, CBSI3BIBAIOIINE BOEJMHO TOIIOJIOTUI0, PUMAHOBY I'€OMETPUIO
U KOMILTIEKCHBIN araan3. Dto kjiaccel [ltudens—YuTau Bo Bcex Ko-
TOMOJIOTHSX IO MOMYJIIO 2 U Kjacchl IloHTpsArnHa B 1€I09NCIEHHBIX
4k-MepHBIX KOTOMOJIOTHAX TJIAJIKAX MHOrooOpasmii; KiIacchl JepHa
JiexkaT B 2k-MEpHBIX IEJIOYUCIEHHBIX KOTOMOJIOTUSIX KOMILIEKCHBIX
MHOr000Opasuii. meercs 1o ojHOMY Ga3MCHOMY KJIACCY KaXKJIOTO M3
YKa3aHHBIX TUIIOB B KaK/I0# M3 YKA3aHHBIX pa3MepHOCTel. XapakTe-
PUCTUYECKUM KJIACCOM CYUTAETCH TAKXKe JII0OOW ITOJTMHOM OT Oa3nc-
HBIX B KOJIbIle Koromojioruit. CorsacHo Teopeme [loHTpsiruna, st
3aMKHYTBIX MHOI00Opa3uii — rpaHui] MHOr0OOpa3uili ¢ KpaeM — Bce
xapakrepuctudeckue Beraersl modulo 2 [Mltudens—YurHu, a Takxke
u quciia IIoHTpsruaa B OpUEHTUPYEMOM CJiydae (T.e. KJIACChl pasMep-
HOCTH MHOroo0pa3us) paBHbI Hy/0. s IPOEKTUBHON NJIOCKOCTU
9TO HE TaK, HAIIPUMED.

Bouibiiioe BiinsiHue Ha pa3sBUTHE TOMOJIOIMU U CMEIIAHHBIX JTUCIH-
IJINH OKA3aJIi Pe3yJIbTAThI, IIOCBANIEHHbIE UCCJIEI0BAHUIO ITPOOJIEMBI
HEMOJABMKHBIX TOUEK OTOOparkKeHmit MHOToobpa3uii B cebs: BO3HUK-
noBenne Gopmyisl Jledirrena 1jis aarebpandeckoro 9ucjaa TAKUX TO-
ek u Teopust CMuTa, N3y Yaronasi TOMOJOTTIeCKIe HHBAPUAHTHI MHO-
2KECTB HEIOJIBVKHBIX TOYEK IIPeobpa30BaHUii KOHETHOIO IOPSIIKA.
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3mech ObLTH Pa3BUTHI TUIyOOKME ajiredpamdecKue METObI, JIAIONIue
HAYAJI0 HETPUBUAJIBHON MOMOJIOTHYECKON aJIredphl: CTAI0 HEeOOX0 -
MO Pa300paThCsd B I'POMAIHOM KOJUYIECTBE CBs3ell PA3IUIHBIX BU-
JIOB TOMOJTIOTHH TN TOMOJIOTUH PA3JIUIHBIX 00BEKTOB JIPYT C JIPYTOM.
Yke 371eCh BO3HUKJIA ITPOCTEHIINE OTIEPAITUN B KOTOMOJIOTUSX C KO-
HEYHBIM T10JIeM KO3 (PUIIMEHTOB, HE CBOJIMMBIE K CTPYKTYPE KOJIbIa
KOTOMOJIOTHIT — KOTPaHUYIHBbIE OIIepaTOphbl BOKITeHA.

Anrebpanyeckas tomoJsiorus B XX Beke: 1945-1955 rr. K ce-
peaune 40-X TOMOB y»Ke ObLIa CO3/aHA TEOPUsl PACCIOEHHBIX IPO-
CTPAHCTB U XapaKTEPUCTUIECKUX KJIACCOB (YIIOMUHABIIMXCS BBIIIE),
ObLTa CO3/[aHa TOMOJIOTUYIECKAS TEOPUs IPEISATCTBUN K IIOCTPOEHIIO
U TPOJIOJIKEHUIO0 OTOOParKEeHUN W CedeHuil paccyioeHuit. 3areM Io-
SIBUJINCh HETPUBHUAJIbHBIE KOTOMOJIOTUYECKHE OITEPAIIMH, HE CBOIUMBIE
K YMHOYKEeHHIO — KBaparhl u crernenn [loaTpsiruna u CtuHpoa, ore-
parmun Maccu. OcobeHHO BasKHBIMHU OKa3aJuch onepamnun CTUHpoIa,
B Koromosiorusax modulo p I Bcex MPOCTBIX YuCeT P > 2, BMecTe
¢ TIPOCTEHTITIM orrepaTopoM Bokrrreiina. DTo JMHERHBIE OEepaTOPHI,
JIEHCTBYIOIIE B KOTOMOJIOTHUSIX BCEX IPOCTPAHCTB, KOMMYTHUPYOIINE
C HEIPEPLIBHBIMU OTOOpasKeHUsAME (Kak TOBOPAT — “SHI0MOPQU3-
MBI (yHKTOpa Koromosioruii”). Pemas samaay Xomda o Bbraucie-
HUU KOTOMOJIOTHi acepUIHbIX HPOCTPAHCTB (y KOTODBIX YHHBED-
cajlbHasl HAKPBIBAIOIAs CTArMBaeMa), Dilsienbepr u Makieitn ocHo-
BaJIX TO, YTO OBLIO HA3BAHO “TOMOJIOTUYIECKON ajaredbpoitl’ — Teopuro
romodgioruii rpymn — B 1945 . HezaBucumo (HO HECKOJIBKO IMO3KeE)
K ITOJIOOHBIM HJIesIM M3 COODPasKeHUil YUCToi ajareOpbl U ajaredbpande-
ckoit Teopun uces npurest 1. @anjees. Ditenbepr u Maxiteitn mo-
CTPOMJIM TAKXKe AJIrefpandecKyio MOJIEIb IIPOCTPAHCTB (“KOMILIEKCHI
Ditnenbepra—Maxkuieiina’’), y KOTOPBIX BCe TOMOTOIUYECKUE I'PYIIIIbL,
KpPOME OJIHOIl, PABHBI HYJIO. DTOT IUKJI WJiell ObLI 3aBEpPIIEH OKOJIO
50 r. ITocTHUKOBBIM, TIOCTPOUBIIUM 00ODIIIEHNE ITON MOJIEN HA TIPO-
u3BoJsibHbIE ITpocTpadcTBa (“cucrema ITocraukosa”). Ipunnunuain-
Ho, cucrema IlocTHHKOBA /1aeT MOHYI0 HHMOPMAIIAIO O TOMOTOIIAYE-
CKOM THIIE KOMILIEKCOB U MHOrooOpa3uil. B BaxkHOM dacTHOM CiIydae
OJIHOCBSI3HBIX YeThIPEXMEPHBIX MHOroobpaswuii IloHTpsiruH 1 Yaiir-
xXeJ permumin 3Ty 3a7a4ay 6e3 cucreM [loctHukosa B koure 1940-x rr.
X. Xorgpom ObljIa yCTAHOBJIEHA 3aMedaTe/IbHasl CBsI3b HEKOTOPHIX Be-
JITYUH B FOMOTONNYeCKuX rpyumnax cdep (uaapuanra Xomnda) ¢ u3z-
BECTHOM po0JIeMOil aJIredPBhI: CYIECTBYIOT JIU BelleCTBEHHBIE ajired-
pBI C JleJleHueM B pa3MepHOcTsX n # 1,2,4.8, rje Mbl 3HAEM Be-
[IECTBEHHBIE U KOMILJIEKCHbBIE JHCJIa, KBATEPHUOHBI U ajredpbl Kau.
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Xormd, ucnosbays aaredpy oneparuit CTUHpOIA, JOKa3aJ1, YTO TAKUX
ajrebp HeT Jyist n #£ 29, HO jyist ¢ > 3 9TO JIOKA3aTh HE YAaBajoCh.
Anrebpandeckue cOOTHOIIEHUsT MeXK Iy oreparuavu CTUHpOma [Tt
p = 2, Haiinennbie AjemoM B KoHIle 40-X IT., Kak ykazaJy Xord, Ipu-
BOJST K pedyibrary st i # 29, CJIoXKujaach Takas CUTyaIusl, 9TO
B TOIIOJIOTUU OBLIO OTKPBITO OOJIBINOE KOJUYECTBO HETPUBUAJIBHBIX
airebpanvecKux BEJUYUH W 3aKOHOB CBSI3W MeXKIy HuUMHU: (dyHIa-
MEHTAJIbHAS IPYIINA U BBICIIHE TOMOTOMNIECKUE TPYIIIHI KAK MOJLYJTH
(u maxe cynepasarebpa Jlu—Yaiirxena, obpasyemast UMuU), TPYIIIBL IO~
MOJIOTHI ¥ KOJIbI[a KOTOMOJIOTHUI, XapaKTePUCTUIECKUE KJIACCHI MHO-
roobpaswuii u paccyioenuii, onepanuu CTUHpPOIa 1 MHOTOE Jipyroe. Kak
UX BBIYUCTIATH? B HEKOTOPBIX CilydasX yAaBajoCh BBIYACIUTH TOMO-
JIOTUU TIPOCTPAHCTB, UCIIOJIb3Ysl TPUAHTYIIAINN U HOBBIE Jjist 40-X ro-
JIOB KJIETOUHBIE pa30MeHusl, BBEJEHHBIE TEPBOHAYAIBHO JIJIsT 0OOCHO-
BaHusi Teopun Mopca. MHorIa yaBajgoch BBIYUCIATD, HAIIPUMED, T'O-
MOJIOTUU T'PYIII JI¥ ¥ TPOCTPAHCTB TeTe b, UCIIOJIb3Ys BAPUAIMOHHOE
ucuncsenue (teoputo Mopca), nHora nomorasa Teopus je Pama, rie
erie D. Kapran Jijis1 0THOPOHBIX TPOCTPAHCTB UCIIOIH30BaJ TEOPUIO
rpymi JIu qyis momoGHBIX Tiesteit, CBO/Is BIYUC/IEHNE TOMOJIOTHI K WH-
BapUAHTHBIM 3aMKHYTHIM dopmam. Takum obpasom, yxe B 40-x rT.
BBIUKCJIEHHE TOMOJIOTHI Ka3ajl0Ch ODO3PUMBIM, B TO YK€ BpPeMs KakK
pobJieMa BBIYUCJIEHUSI TOMOTOIMYECKUX TPYIIT B Psijie CJIyIaeB —
HAIpuMep it cep — Kazajiach TPAHCIEHJIEHTHO TPY/THOM.

Bo BTopoit monosune 40-x romos—uadase 50-x rr. Jlepe, Cepp,
A. Kapran, Tom, Bopesb co3maim u ycrienso npuMeHWIA UK 38~
MEYATETbHBIX AJreOpanTIecKuxX METOMOB IS BBIUUCIEHUST TOMOJIO-
Ui PaCCIOEHHBIX MPOCTPAHCTB, OCHOBAHHBIX HA TaK HA3BIBAEMBIX
“CreKTpaIbHBIX IOCJIEI0BATEILHOCTX Jlepe”. DTo BbIIaromeecss OT-
KPBITHE U TIOPOJIMJIO TO, YTO CEeUaC HA3BIBAETCS HETPUBUAJIBHOM TO-
MOJIOTHYECKOI aJirebpoil, ee OCHOBHBIM METOJIOM, ITO3BOJIAIOIIAM pe-
IYJISIDHBIM 0Opa30M BBIYUCIUTH TaKWe BEJIMYUHBI, KOTOPbIE PaHee,
KaK YK€ TOBOPHUJIOCH, CINTAJNCH B TOTOJOTUN TPAHCIIEHIEHTHBIMH.
OTO BBIYUC/IEHHE HAET Yepe3 IOCPEACTBO CEePUM BCIOMOIATEIbHBIX
0606menabIx “pacciioennii Ceppa”, riae paboTaloT CIIeKTpaabHbIE II0-
cienoBaresibHOCTH Jlepe, mar 3a marom. Cepp cosimal MeToJr, 103-
BOJIUBIINN BBIYUCIUTH BCE TOMOTOIWYECKHE T'PYIIIBI cep, NpeHe-
Operast KOHEIHBIMHM JaCTSIMHU: OHH BCE KOHEUHDLI, KPOME CIIEIHAJIb-
HBIX CJydaeB, rpymn padmepunoctu 4n — 1 ana 2n-cdep, rae Bo3-
nukaeT naBapuanT Xorda. Obmas reopema Kaprana—Ceppa 3aBep-
[IaeT TAKOe YK€ BbIYUCJIEHNE JJIsi BCEX TeX IIPOCTPAHCTB, YbU KOJIb-
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[[a KOMOMOJIOTHil MPOCTPAHCTBA IEeTeJb HAaJI MOJIEM XapaKTepPUCTHU-
KU HYJIb U3BECTHBI. JIJIs pa3BUTHS METOJOB BBIYUCIEHUST KOHETHBIX
gacreil romoronudeckux rpyui, Cepp (mis p = 2) u A. Kapran
(nuist p > 2) Bbruncanan Bee anredpsl CTHHPOIA KOTOMOJIOTHYECKUX
oreparuii, yIOMUHABIIAXCsS] BBIMIE. DTH aJreOpbl MOPOXKJIEHBI OIle-
paropamu Ctunpoma u Boxkmreitra. Ix 3/ieMeHTBI — 3TO JIMHEIH-
HbIE OIIEPATOPHI, JEHCTBYIONNE B KOTOMOJIOTHSX BCEX TPOCTPAHCTB U
KOMMYTHPYIOIHE ¢ HEMPEPBIBHBIMU O0TOOparkeHusiMu. Mex ity HumMu
UMeroTcst cooTHoMenust Atema—Kaprana — ¥ TOJIBKO. Y2Ke K KOHILY
40-X TOJIOB CTaJIO SICHO, YTO TEOPHs KOIOMOJIOTUI MTOJIHOCTHIO OIpe-
JIEJISIeTCsl TPOCTBIM HAGOPOM (DYHKTOPUAIBHBIX CBOHCTE (“aKCHOMBI
itnenbepra—Crunpoza”), B KOTOpble BXOAAT: 1) “romMoronundeckas
UHBapUAHTHOCTDL”; 2) “PyHKTOPHAIBLHOCTL’ (KOBAPUAHTHOCTH IIPU
0TOOPaKEHUAX [POCTPAHCTB); 3) “TOYHAS [OCIIEI0BATEILHOCTD I1a-
pel’; 4) “akcMOMa BbIpe3aHUs; W, HAKOHeI, 5) “HOPMUPOBKA® — BCe
TOMOJIOTAH, KPOME HYJIbMEPHOMU, PaBHBI HYJIIO JJIsi TOYKU. ['oMOTOIHN-
JecKue IPYIIbl — 3T0 60Jiee CJI0XKHbBI (PYHKTOP, I'/le He BBINOJIHSIET-
Cs1 AKCHOMA BBIPE3aHUS, XOTs aHAJOTUs MEXKJLy HUMU, Ha3biBaeMasi
“IBOMCTBEHHOCTHIO DKMaHA—XMJITOHA”, B Psijie CJIydIaeB OU€Hb MOJIe3-
Ha. Asrebpa Cruapoma — 3T0 HIOMOP(MU3MBI (DYHKTOPaA KOIOMO-
JIOTHii, KiiaccupuKalmsi KOTOPbIX CBOAUTCH, corsacHo jemme Ceppa,
K BBIYHCJIEHUIO KOTOMOJIOTHH KOMILIEKCOB iljenbepra—MaxkiieitHa.
[Mocnemusis 3amada u ObLIA B HYXKHBIX Tpenenax perreHa Ceppom
(p = 2) u A. Kapranom (p > 2). A. Bopesb nposest cepuio riry6o-
KUX BBIYUCJCHUI JIJIsT OTHOPOJIHBIX POCTPAHCTB U YCTAHOBUJI TJ1y60-
Kue aJiredpanvdecKiie CBONCTBA CIIEKTPAJIbHBIX [TOCJIEI0BATEIbHOCTEA.
A. Bopens BBes B 1954 1. BaxkHOe noHsITHE “aaredbp Xomnda'’: corjaacHo
teopeme Xorda, aaredpa KOroMOJIOTHH HAJ OJEM XapPAKTEePUCTUKHI
HYJIb JIIOOOTO TIPOCTPAHCTBA C HEIMPEPBIBHBIM YMHOXKEHUEM, 007118~
IOIIUM €MHUIEll, sIBJISeTCs CBODOIHOM CYIIePKOMMY TATUBHON aJired-
poii, T.e. TEH30PHBIM IIPOU3BEJIEHUEM BHEIIHEH ajireOpbl Ha ajredpy
nosmmHOMOB. Kak ykaszan Bopesb, mokazarenbcrso Xorda OCHOBBI-
BaeTCs HA YHUCTO ajiredpandecKux CBOMCTBAX 9TUX ajredp, KOTOpPHIE
oH (GOPMATM30BAJ U HA3BAJI dTOT KjIacc ayaredp “anredpamu Xormda”,
00001IB 3aTeM Teopemy Xorda Ha 1M0JIisd KOHETHON XapaKTePUCTUKH,
rae anredbpa Xorda MOXKET U He ObITh CBOOOIHON. 3HaYeHUE I TO-
rojioruu Teopun ajrebp Xorda Hal KOHETHBIMY [IOJISIMY U TOMOJIOIU-
YeCKOIl ajreOpsl JJIst HIX CTAJIO sicHO BeKope. AjireOpst Xortida Borwm
B YHCTYIO aiaredpy MHOrO mmo3xke. BriocseacTrBun onn crasm obmenpu-
3HAHBI U B KBAHTOBOI MaTeMaTHdeckoil ¢pusuke, u B anajmuse. Towm,
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pasBuBasl UJEU TPAHCBEPCAJBLHOCTU U MeToJ IIoHTpsirmHa, KpacuBo
CBeJI UcCiIe/[oBanue npobieM KOGopan3MoB (BbIIIE) K 3a/a9e BbIUUC-
JIEHUsI TOMOTOIMYECKUX TPYIIT BCIOMOIaTeJbHBIX “npocrpancts To-
ma” (B gactHoM ciyuae [onrpsruna sro cdepa). K HuM ke cBogures,
o cxeMme Toma, 3aj1a49a 0 peasin3aIyy UKJIOB T3 IKIME ITOJMHOr000-
pasusmu, u npobsema “CruHpoaa” o peaausaluu MUKJIa Kak odpa3a
IJIaJIKOTO MHOro0Opa3ust. B neopmentupyemom ciaydae Tom kpacu-
Bo permmit 3tu 3amadn MerojgoMm Ceppa. Bepna Teopema, obpartHast
K y»Ke ymoMmMuHaBIelicss Teopeme [loHTpsirnHa: 3aHyJIeHIE BBIYETOB
Irudenss—YuTHI JOCTATOYHO JIJIsT TOTO, YTOOBI I'JIQJIKOE 3aMKHYTOE
MHOTrOooOpasue Ob110 KpaeM. Bee mukiibl modulo 2 peasimsyrorcst Kak
obpasbl MHOTOOOpa3uit. st opuentupyemoro ciydas Tom ycraHo-
BWI, 9TO obparTHass K [loHTpsrmHy Teopema BepHA JIUIIL C TOYHO-
cThio J10 KparHocTu. [Ipobema CTHHPOA pa3pernuMa Tak>Ke JIUIIb
JUIsT KPATHOTO IUKJIA. JTUM K€ MeTOJOM “KOMILIeKCoB Toma”, ¢ mo-
Motk KBaiparoB Crunpoja it p = 2, Tom Jokasas romoronude-
CKYI0 MHBApUaHTHOCTD KjaccoB [Iltudens—Yurau, a By mosHOCTBIO
abdekTrBHO BhramcsmI ux MeTogoM Toma (dopmyssr By).

JII0GOIIBITHO CPABHUTD 3TO ¢ HanboJiee TIyOOKUME PE3YJIbTaTaMU
BBIUKCJIEHUs] TOMOTOIMYECKHUX I'PYII chep U KOOOPIM3MOB, ITOJLY Y€H-
HBIX [PAMBIM reoMerpudeckuM MerogoM [Tourpsruna (Poxsun): on
ycraHoBmwI B Hadasie 50-x rr., 910 (1 + 3)-MepHasg roMOTONHYEeCKast
rpynmna n-MepHoi cdepbl mig n > 5 m3oMopdHA KOHEYHOHN IHK-
JIMYECKOU TpyIIe mopsiaka Jmbo 12, mubo 24, HO omubOIHO yTBEp-
KJIaJl CHadYaJja, 9TO MOPSJIOK paBeH 12 1moka He MOsIBUJIACh paboTa
Ceppa. Poxuyina jtokazaj Tak:ke, 9To J000€e TpexMepHoe MHOrooGpa-
31e — I'DAHUIA YeTHIPEXMEPHOro (T.e. KOOOPAAHTHO HYJIIO), a J060e
YeTBIPEXMEPHOE OPHEHTHPYEMOe 3aMKHYTOE IJIAJIKOe MHOroobpas3me
KODOPJIAHTHO KOHETHOMY OO'beIMHEHNI0 KOMILJIEKCHBIX ITPOEKTUBHBIX
rockocTeil. POXJIMH OTKPBLIT HOBBINM BayKHEHITNI HMHBAPUAHT OPUEH-
THUPYEMOTO KOOOP/IM3Ma — TaK Ha3bIBAEMYIO “CUTHATYPY’ MHOrooopa-
3us (PA3HOCTD YHUCEJI OJOKUTEJBLHBIX U OTPUIATEJbHBIX KBAJIPATOB
MaTpPHIBL iepecedeHnil 2k-nukioB B 4k-MepHOM MHOr006pasuu (opu-
enrupyemoM ) ). 13 pesysnbraros Poxmuna nist k = 1 u Toma jg1st Beex
k > 1 BbITeKaer, YTO CUI'HATYPA BBIPAXKAETCsl JIMHEHHO Yepe3 Jnc-
sia Ilorrpsiruna. Kpacupasi (popmysia 6buia mosrydera Xupiiebpyxom
B 1954 1., OGJecTsine TPUMEHUBIIAM TOT PE3YIbTAT K JOKA3ATEIb-
cTBy 00rmieit Teopembl Pumana—Poxa B asrebpamdeckoil reomerpuu.
Suadenure (HGOPMyYJIbI CUTHATYPBI JIJIsT MHOTHX TeJIeil sIpKO MPOSIBU-
JIOCh B OyIyIIeM pa3BUTHH MaTeMaTuKu. lloJiHBIE JI0Ka3aTe/IbCTBa
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Teopem PoxjimHa ObLIM OIMyOJIMKOBAHbBI JIUIIL B KOHIlE H0-X IT.; mpsi-
MOl T€OMETPHYECKHIT BBIBOJ, TOTO, YTO YIIOMSIHYTas TOMOTOIINIECKAsT
rpymmna n-cdepsl nMmeer nopsiaok 24, a me 12, 611 Oy OJINKOBAH JIUIIH
B 70-X I'T., KOTJIa 9TO CTAJI0 BaXKHO JIJIsl MaJIOMEepHOii Tomoioruu. AHa-
JIN3 IPUYHUH, BEJYIINX K MOPsiiky 24, a He 12, npuses PoxymmHa K mipu-
Mepy 2-IIUKJIa B OJHOCBSI3HOM 4-MHOr000Opa3uu, He pear3yoNuMCsT
[JIaJIKO BJIOYKeHHOM 2-cdepoit. CaMm 3TOT pe3yapbTar UM He IyOJim-
KOBAJICS: OH OBLI YIOMSIHYT €O CChLIKON Ha Poxsmna y Mwunopa—
Kepsepa B magase 60-x rr. IIpobslema onrumasibHON TUIaakoil pea-
JIM3AIUH 2-1UKJIOB [TOBEPXHOCTHIO HAUMEHBIIETO POJA B OJHOCBSI3-
HOM 4-MHOrooOpas3uu craJja Mo3Hee IMUPOKO U3BECTHA KaK “mpobJre-
ma Toma”, pertennas yzxe B 90-X IT. COBCEM JIPYIUMU MeTOAaMU ([IpH-
HIeAMMMA U3 KBAaHTOBON Teopuu 1oJs). KoHedHocrs romoromnmye-
ckux rpynn cdep npuBoauTcs mo cxeme Jlosibga K CIeICTBUIO, ITO
kJ1accol IToHTpsirmHa He SIBJISIIOTCS TOMOTONMYECKUMU WHBaPUAHTA-
MU 3aMKHYTBIX MHOT00Opasuii (Josbmx, 1956). st T0ro pesyabrara
JIOCTATOYHO y2Ke KOHEYHOCTU TOMOTOIMYECKUX TPYIIT Pa3MEPHOCTHU
(n+ 3) mua n-mepuoii cdepsl. s 0JHOCBA3HBIX MHOIOOOpa3uil HeT
HUKAKAX TOMOTONMUYIECKN MHBAPUAHTHBIX COOTHOIIEHUN MEXK Y MHTE-
rpajiaMu oT KjaccoB [ToHTpsiruHa mo mukamM, Kpome popMyJibl Xup-
1ebpyxa JJjisi CATHATYPbI. B HEOIHOCBSI3HBIX MHOTOOOPA3USIX 2UNOMe-
3a Hosuxosa (HU:Ke) OIHUCHIBAET BCE TOMOTOINIECKH NHBAPUAHTHBIE
uaTerpaiabl. OHa JOKa3aHA B Psijle CIIYIaeB.

Takum 06pazom, B pe3yabraTe NePUOa TPAHIHO3HOTO HIACHHOIO
mogbema 1945-1955 rr. 61T CO3aH YHUKAJIBLHBIN aHCAMOJIb METOIOB,
mo3BosiuBImit A.T. J0ocTHYb €BOErO caAMOTO BBICIIErO YPOBHSI B Ca-
MOM IIEHTPe MUPOBOI MaTeMaTu4ecKoii Mbiciu. Ha 3ToMm ypoBHe oHa
1 JiepzKaJjach eme npumepHo 15 jer, go madasa 70-x rr. K ommuca-
HUIO TIepUO/Ia HAMBBICIIEro pacisera kiaaccuaeckoit A.T. mbr ceituac
nepenaem.

A.T. B nepuox 1956—1970 rr. Hauasio HOBOro mepuoja ompe/e-
JISIeTCsl 3HAMEHUTHIM OTKPbITHeM MuaHOpa HECTAHIAPTHBIX [JIAIKAX
crpykryp Ha 7-cdepe (1956). Bol cMoTpuTe HA aHAJOr U3BECTHOIO
pacciioenust Xorida, riae 3-cdepa paccjaoeHa o OKpYyKHocTH ¢ 6a30it
2-cdepoit. B cemumeprHom anajiore 6a3oii siBisiercs 4-cdepa, Cioii
— 310 3-cepa, a BCce IPOCTPAHCTBO — T-cdepa, Cyis 10 TOMOTO-
nugeckoMy Tumy. Kak yKasblBaeT Teopus PACCIOCHUN, B OTJIMIHNE OT
caydas Xorda, 37eCh UMeeTcss OeCKOHedHas Cepus MOJO00HBIX pac-
cloeHnii: MeHsieTcs nepBbiit Kaace [lonTpsirmna, KkoToporo we ObLIO
y 00BIYHOrO paccjoenusi Xorda. Bee stu cemumepHble MHOroobpa-
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3Usl ABJISIIOTCS OYEBUJIHOM I'PAHUIENl BOCBMUMEDPHBIX — PaCC/IOeHUi
maj 4-cdepoit co citoem 4-TUCK, ¢ pa3HbIMKA KjaaccamMu [loHTpsirmma,
HO OOIIMM KOJIBIIOM KOTOMOJIOTHH. Kc/in MpemosoKuTh, 910 Kpai
— 9T0 OOBIYHAsI 7-cpepa, TO ee MOXKHO 3aKJEUTh JUCKOM U IOJIy-
YUTH CEPUI0 TVIAJIKUX MHOrooOpaswii, CUIHATYpa KOTOPBIX paBHa 1,
a mepBble Kitacchl [lorTpsiruaa pasmanst. [logcunraem mo dpopmyste
Xuprebpyxa BTopoit Kiaacc [ToHTpsarnnaa depes mepBuIil 1 CUTHATYPY:
3aMeUYaTeNIbHO, HO B psjie CIAYYaeB MOJYyIUTCs ApPOOb CO 3HAMEHATE-
gem 1/7, xors yncsa IToHTpsAruHa TIAIKOr0 3aMKHYTOIO MHOI0O6pa-
3ust Beeria nesble. Mtak, — 5T0 He MOXKeT OBITh OOBITHOMN 7-Chepoii.
MutHOP TOCTPOMJI HA 3TOM MHOro0Opas3uu (pyHKIUIO C JIByMsI KpHU-
TUYIECKUMH TOYKAMU (MUHUMYM M MAKCHMYM), OTKYZA CJIEIYeT, ITO
oHO roMeoMopdHO (Hazxke KycodHO-IMHERHO) 06bruHoil cdepe. Ho e
r1aiKo! 3aMKHYThIE 8-MepHBIE MHOT00OPAa3us, Oy IeHHbIE 371eCh, HE
roMeOMOP(MHBI HUKAKOMY TIJIaJIKOMYy MHOroobpasuto. IIpapra, moJ-
HOEe JIOKA3aTeJIbCTBO STOI'0 YTBEPXKIEHUSI CJIEAyeT U3 TOIOJIOTHYe-
CKOl MHBAPUAHTHOCTH WHTErPAJIOB OT KJjiaccoB [IoHTpsirnHA Ha IUK-
JIaX, yCTaHOBJIEHHON mo3anee — B 1965 rony (HoBukosbiM), HO yiKe
B 1960 romxy Kepsep ykazan 10-mepHOE KyCOIHO-IMHEITHOE MHOT000-
pasue, TOMOTOINYECKN HEIKBUBAJIEHTHOE IJIAJIKOMY, C ITOMOIIBIO OT-
kpbiToro uMm Arf-unBapuanta. TeM cambiM, OBLIO MTOHSITO TOCJIE OT-
kpbiTuss MujiHOpa, 9YTO He BCe MHOTOOOpa3usi JIOMYCKAIOT TJIAIKYIO
CTPYKTYpY, u oHa HeenuucrBeHHa. Tom, Poxauu u [Isaprr qoxkazaan
KYCOYHO-JIMHEWHYI0 MHBAPUAHTHOCTH MHTETPAJIOB OT KJyiaccoB [loHT-
paruda 1o mmkiaaMm (1957), onupasics Ha dbopmyny Xupuebpyxa u
KyCOYHO-JINHEHbIe aHAJI0rU TpaHcBepcasbHocTu. MusHop u Kepeep
PasBUIN KJIACCU(DUKAIMOHHYIO TEOPHUI0 MHOT000OPa3uil roMOTOINYe-
CKOTO THUTIA, ¢(PepbI ¢ TOYHOCTHIO 10 h-KOOOPIU3MA, TIe MHOTOOOpa3wst
9KBUBAJIEHTHBI (T.€. h-KOBOPIAHTHBI), €CJIM OHU COBMECTHO OIDAHM-
YUBAIOT MHOTOOOpasue C JIByMsl KpasiMd, CTATHBAaEMOe K KayKJIOMY
u3 #Hux. OHU cBesu 3Ty NpobJieMy K TEOPUM MOMOTOINYECKUX T'PYIIIL
cdep, ucnosbsyst meroy [lonrpsiruna. K romy Bpemenu Cwmeitn mo-
Ka3aJl, YTO BCSKUIl OJIHOCBABHBIN h-KOOOpu3M pasmMepHOcTH 6 1 60-
Jee (c rpanuneil pasmepHocru 5 u 6ojiee) TpUBUAJIEH, a Kpas aud-
deomopdubt apyr apyry. Ou ke (n zHesaBucuMo Takxke CTOJUIMHIC
u Yosutec) mokaszas obobwennyrto 2unomesy Ilyankape, 9TO BCIKOE
MHOI000pa3ue rOMOTOIIMYECKOr0 THIIa, C(PEPBI pa3MepHOCTH 5 1 boJiee
KyCOYHO-JIUHEHHO ToMeoMopdHO cepe. Cmeist mocTpoms BhyHKIHO
Mopca na J11000M OTHOCBSI3HOM MHOr000pa3mu pasmepHoctu 6 u 60-
Jiee, 9MCJI0 KPUTHIECKUX TOYEK KOTOPON TOYHO PaBHO MUHUMAJIHHO
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Bo3MOxKHOMY ‘“‘amcity Mopca—Cwmeiiia”, BBIpa)KEHHOMY depe3 paHI'H
rpymm romosioruii. Bee orn HeBbipoxk merunl. CMmeitny n Xupiry mpu-
HAJIEXKUT TAK>Ke OCHOBAHHOE HA OYeHb Kpacupoil uiee Cmeiisa moJr-
HOE PeIleHne 38291 0 KIaccuuKaIyu MIaJKkux ummepenii (morpy-
JKEHUH ¢ CAMOIIEPECEUEHUEM ), BEChMa HETPUBUAJILHON yKe JJIs JIBY-
MEepHOi1 chephbl B TPEXMEPHOM IIPOCTPAHCTBE, CBOISI €€ K BhIUMCJIEHNU-
AM TOMOTOIHYecKuX rpymnn. [i1ybokume pe3ysibTaThl ObLIN Oy 9e€HbI
Xédmurepom, MOCBAIIEHHBIE TEOPUH TVIAIKAX BIOKEHUI MHOT00ODa-
3uit B MHOTOMEpPHOE eBKJIMJIOBO TIpocTpancTBo. Eme 10 pabor Cwmeii-
sa, Mapkos-myaqimuit ok. 1958 1., ontupasich Ha pe3yabraTs [1. HoBu-
KoBa, Ajisina n PabuHa B aJropuTMuUYecKoil Teopun KOHETHO OIIpe/Ie-
JIEHHBIX TPYIII, YCTAHOBUJI AJTOPUTMUIECKYIO HEPACIIO3HABAEMOCTH
cBoiicTBa MHOTOOOpa3usi padMepuocTtu 4 u 6ojiee OBITH TOMOTOIIAYE-
CKU 9KBHUBAJIEHTHBIM, TOMEOMOPGMHBIM Wi AuddHeoMopdHBIM HEKO-
TOPOMY OJIHOCBSI3HOMY MHOT00Gpa3uio (¢ GOJBIINM BTOPBIM IHCJIOM
Bertn). JI060NBITHO, YTO B IIPOIIECCE OKA3ATEIBCTBA 37€Ch IIPHXO-
JIUTCS] YCTAHOBUTD BasKHBIN 4acTHBIN cirydait jiemMbl CMmeiiia o “cbe-
JIAaHUU PydeK’, OJHAKO 9TO He OBLIO B TO BPEMs OCO3HAHO TOIOJIOTA-
mu. [TostHoro MokazarenbcTBa cBoux TeopeMm MapkoB He myOIMKOBA.
[Tozauee C. HoBukos, onupasich Ha JieMMbl CMeiisia U yKA3aHHYO UM
KOHCTPYKIMIO “yHUBEPCAJIBHOIO IEHTPAJILHOIO PACIIUPEHUsT TPy,
yOMBAOIIEr0 BTOPYIO T'PYIITY TOMOJIOIUIl IPYIIIBI, YCTAHOBUJI aJIO-
PUTMHYECKYIO HEPACIIO3HABAEMOCTh CBOICTBA OBITH N-cepoil B pas-
MEpHOCTSX 5 U 6ojiee. D10 — pesysabrar 1962 1., KOTOpHIit OBLT OIy0-
JIMKOBaH JUIb B 70-X TT.

B magase 60-x rr. 6puta moctpoena “reopust Bpayaepa—Hosukosa”,
ITO3BOJIATONIAS KJIACCUPUIIMPOBATH OTHOCBSI3HbIE MHOTOOOpA3HUs pas-
MepHOCTH 5 1 60JIee, TOMOTOINYECKH SKBUBAJECHTHBIE IAHHOMY, C TOU-
HOCTBIO 710 ;b deomopdusma (C. Houkos, 1961) u BBIAEUTE FOMO-
TONMYECKUE TUNBI 3aMKHYTBIX MHOTO0Opa3nii Cpe i BCeX OJIHOCBA3-
HbIX KoMIuiekcos (B. Bpayuep, 1962). Dtu HesaBucuMble paboThI, pe-
IAIOIIHE PA3HbIe 33/Ia9M, OKA3AJNCh YPE3BBIYANHO OJIM3KH 110 METO-
Iy, KOTOPBI 1 cTaj oburenpuasaTeiM. OyHIaMEeHTAIBHYIO POJIb B HEM
UI'PAET TOIOJIOTUYIECKHUIT aHAJIOT OMPaIMOHAIBHBIX OTOOparXKeHUt —
oTobpakeHus crereHn 1 3aMKHYTBIX MHOI00Opa3uii, 00J1a1aroIme 3a-
MeuaTeJIbHBIMU aJIre0po-Torojiorndeckumu coiicreavu. Kitaccudu-
KAl MHOrOOOPa3uil CBOAUTCS K BBIYUCJICHUIO OJHON MOMOTOIUYE-
cKOll Tpymmbl “mpocrpancTBa Toma HOpMasabHOro paccioenus’. [To-
sromy Teopus bpaynepa-HoBrukoBa TecHO cBA3aHA C MAESIMUA TEOPUH
kobopu3mMoB. U3 Teopun Bpaynepa—HoBukosa ciieryer, B 4acTHOCTH,
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YTO UMEETCsI BCero KOHEUHOe (JIErKO OIEHUBAEMOe CBEPXY) THCIIO OJI-
HOCBSI3HBIX MHOT00Opa3uil OBIIEro TOMOTOIMYECKOTO TUTIA U € OJIU-
HAKOBBIME HMHTErpaJjiaMu oT KjaccoB [TonTpsruna no nuksiam (Teo-
pema HoBukoBa). Dra TeOpHst JIETKO IIEPEHOCUTCS U Ha KJ1accudrKa-
A0 KyCOYHO-JIMHENHBIX MHOTOOOPA3Uil, 1 Ha MHOI00Opa3usi C KpaeM.
Pacmpocrpanenue 3Toit Teopun Ha BCe HEOTHOCBSI3HBIE MHOTO0ODA3MsI
pasmepHOCTH 5 U O0oJiee OBLIO OCYIIECTBICHO I PAIA CIIEIINATBHBIX
3a71a9 ¥ JaCTHBIX ciaydaeB Bbpaymepom, Hosukosbim, Ileitncornom, n
B obmeMm ciaydae — Yosnom okosio 1970 r. Ha teopuio Bioxkemwmit
9TH METOJIbl pacupocTpaHus JleBuH B TOT ke nepuoi. HeomaHocBsis-
Hble MHOr00Opa3us IPUBOAAT K PsiJly WHTEPECHEHInX ajrebpande-
ckux (PEHOMEHOB, CBA3AHHBIX C TAK HA3BIBAEMON ‘“‘aredpamdeckoit
K-reopueit” u ee spmuToBBIM anajorom, rue eme B 1970 r. Hosu-
KOB yKa3aJI HA 3HAYEHUE CHMILUIEKTHIEeCKHX wujeil. s KOHeTHBIX
dyHIaAMEHTABHBIX IPYIII AKTUBHO TPUBJIEKAJIUCH B 70-X I'T. METOJIBI
ajrebpanydeckoit Teopun yncesi. JIjist GeCKOHEUHBIX IPYIII IPUBJIEKA-
JINCh MeTOJbl (PYHKIIMOHAJIBLHOIO aHadu3a, HaduHas ¢ pabor Jlioc-
tura, Mumenko n Kacmaposa 70-x-80-x rogos. Hemasio Tomosoros
BHECJIO BKJIAJT B PA3BUTHUE U IPUMEHEHIE STUX METOMOB.

PasBurne ajrebpanvieckKux u JIpyruxX METOIOB TOITOJIOTUH JjIsI BbI-
YUCJIEHUSI TOMOTONMYECKUX Py mocje 1956 r. Tak»Ke ObLIO Ype3BbI-
yaifHO MHTEHCUBHBIM. . BpayH [10Ka3aJl aJrOpUTMUIECKYIO BBIUKC-
JINMOCTh crucTeM [IOCTHMKOBa OJHOCBA3HBIX KOMILIEKCOB. AJropur-
MHUYeCKasl Paclo3HaBa€MOCTh T'OMOTOIUYECKOTO THUIIA CPEJIU KOHEeY-
HBIX OJIHOCBS3HBIX KOMILIEKCOB — 3TO HEJABHUI pe3ysbTaT Baiin-
Geprepa n HaGyrosckoro (1998). Onu ucnosnb3yor Teopembl Buii-
kepcona n CysmBana 06 apudMeTHIecKOM XapaKTepe I'PYIIT MOMO-
TONMMIECKUX ABTOMOP(MU3MOB KOHETHBIX CUMILIATINATLHBIX KOMILTEK-
coB (1975/76) u raybokue pe3y/bThl TEOPUH AIredpandecKux IPyIIL
1980 r.

Kaxk yxasan Mumsop (1957), anre6per CTHHpO/A SIBIISIFOTCS AJl-
rebpamu Xornda. C 37010 HAYNHAETCS HeTPUBUAJIbLHAS TEOPUST AJIreOp
Xora B TOnoSIOTMN — paHee OHUA PACCMATPUBAJIUCEH JIAIIH KAK aKCHO-
MaTHU3aIMs KOJIel KOrOMOJIOTU TPy JIu 1 IIpoCcTpaHCcTB ¢ yMHOXKe-
HUEM ¥ eJIMHUIEH (KaK IIPOCTPAHCTBO [eTesb) — T.e. H-IpoCTPaHCTB.
Bort, ucxonst u3 Beramciienuit wHiekcop Mopca reojesndeckux Ha
rpynnax JIu m cuMMeTpuiecknx MpoCTPAHCTBAX, 3ameTms B 1958 1.
3aMeYaTe/IbHOE SIBJIEHUAE MTEPUOUIHOCTH: 0 OOJIBIION PA3MEPHOCTH
[IPOCTPAHCTBO IIyTeifl HA YHUTAPHOI I'DyIIe C HAYAJIOM B TOYKE 1
U KOHIIOM B TOYKe —1 TOMOTOIIUYECKY YKBUBAJEHTHO KOMILIEKCHO-
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My I'PacCMaHOBY MHOT0OGPa3mio (0 KOTOPOM M3BECTHO, UTO €ro Mpo-
CTPAHCTBO IIETEJb B CBOIO OYe€PeIb I'OMOTOIMYECKN SKBUBAJEHTHO
YHUTAPHOU Ipy1iie 70 6oJIbIIol pasmMeprocTH ). Tem caMbim, jis “cra-
OUIBHBIX” TOMOTOIMYECKUX TPy yHATapHBIX rpynn U, (T.e. rpymmn
pasMepHOCTH < 27, HE 3aBUCANIAX OT 7), UMEET MECTO 3aMEUaTe b=
HBIIl (DEHOMEH 2-TIEPUOUIHOCTH: STU I'PYIIIBI 3aBUCST JIUIIL OT Pas3-
meproctu modulo 2. Beraucsennst npuBoagT K 8-11€pUOIATHOCTH JJIsT
cTabMIIbHBIX FOMOTOIMYECKUX IPYII OPTOroHaabHbix rpymi O,, (T.e.
B Pa3MEPHOCTHAX MEHbINHX, 4yeM 1 — 1). OTKpbITHE “IepUOAMIHOCTH
Borra” nossossier cienarh 3 MEKTUBHBIMU OOJIBIITMHCTBO BBIYUC/IE-
HUM, CBSI3aHHBIX CO CTAOWJIBHBIMU BEKTOPHBIMU paccjioeHusivu. 3
[IEPUOINIHOCTH BOTTa HEC/I02KHO U3BJIEKAETCsI TEOPEMa O HeCyIIe-
CTBOBAHNU BENTECTBEHHBIX AJITE€OD C JIEJIEHUEM BO BCEX PA3MEPHOCTIX
n = 29, ¢ > 3, KoTopasd yKe yIOMUHAJACh BbIIEe KaK OJHA U3 3HaMe-
HUTBIX IPOGJIeM aJrebphl, cBosmasicsa K Tonojgorun (Muaaop, Kep-
Bep, Arbst, Xupreopyx, Borr, 1959). MeI, oxHaKo, yKaXKeM Ha Jpy-
roe pemenue 3ol xe 3amaun (Amamc, 1959), ocHOBaHHOE Ha MHBIX
meronax. [Tocie cozmanus meroga Ceppa u Jp. BEIYUCIEHIST TOMOTO-
[IAYECKUX TPYII PsiJI TOMOJIOIOB HAYAJ UX MOCJIEIOBATEILHO IIPUMe-
HSITh W COBepIIeHCTBOBaTh. OIHUM U3 IEPBLIX TO HAYAJIN PA3BUBATH
A amc, Toma, MaxoBaJibi U JIp., TOJIYYUBIIAE MHOTO IIEHHBIX PE3YJlb-
TaToB. Ajtamc B 1958 1. OTKPBLI 3aMeYaTeIbHBIN METO/T M3y Y€HUsI CTa-
OUIIBHBIX TOMOTONNYIECKUX TPYI (17151 (1 — 1)-CBA3HBIX IIPOCTPAHCTB
9TO — IOMOTOIMYECKHE IPYIIIIbI PA3MEPHOCTH MEHbIIeH, yeM 2n — 1).
st n-cdep crabuiabHas TOMOTONNYECKasl TPyIIa ¢ HOMEPOM k 3a-
BUCHUT JIMIIb OT PA3HOCTH Dpa3MepHocreil (k — m) M HeTpUBHAJBHA
st k—n > 0. IIpsamas cymma Bcex CTaOUJIBHBIX IPYII cdep 3T0 —
CYyHEePKOMMYTATUBHOE IPAIyUPOBAHHOE KOJIBIIO OTHOCUTEIHHO CyIIep-
mosunuu otobpaxkenuit cdep B cdepnl. s BeIYUCIeHUs CTAOUIb-
HBIX TOMOTONHMYECKUX TPy ObLIa OTKPBHITA “‘CHEKTPAIbHAS MTOCJIE-
JIoBaTeIbHOCThL Ajamca”, BTOPOil 4jIeH KOTOPOi BBIPasKaeTCs depes
TOMOJIOTHYECKYIO aJirebpy JjIsl KOrOMOJIOTHI KaK MOJYJIell HaJ aJi-
rebpoii Crurposa. Anamc permit npobseMy naBapuanTos Xorda (u
TEeM CaMbIM OPOOJIEMY aJjirebp € JIeJIEHUeM) UCXOMd U3 9TOr0 MeTo-
ma s p = 2. Hayunasa 10HOCTH aBTOpa 3THX CTPOK JIEXKUT MUMEHHO
371ech, B 1958-59 1., pa3BuBasi 3TOT METO JJisi p > 2, 9TOOBI HANTH
“mMHHBIE cynepno3unuu’ cdep, YyCOBEPIIEHCTBYSI BEIYUC/IEHUS C AJi-
rebpamu Xoriga, BBOJIS JJIsl 9TOI0 CBOeOOPA3HbIE aHAJIOTH OIEePAITHil
Crunposa B romoJiorun ajaredbp Xorda HaJl KOHEIHBIM mojieM. M-
unop u Hoeukos B 1960 1. mpumenunsn Meto, A ramca K 3a/1a49€ BIIHC-
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JIEHUsI KOJIEI] OPUEHTUPOBAHHBIX KOODOPIM3MOB; MU YK€ BBEJIEHBI YHU-
TapHbI (KOMILIEKCHBIH ) aHAJIOT KOGOPAU3MOB, CIEIHAJbHBIN yHUTAP-
HBI, CHUHOPHBIN U cuMILIeKTrIeckuil. MusHop, Kak CBUIETEIbCTBY-
IOT 3aIIa IHbIE TOIOJIOTH, IIPUIE] K STUM UM HECKOJIbKO PaHbIIIE,
HO BIIEPBbIE HATIUCAJ U OITyOJTUKOBAJI JIUITH 9acTh B 1960 1., comeprka-
IIYIO JIOKA3aTeIHCTBO TEOPEMbI 00 OTCYTCTBUH HEUYETHOT'O KPYUCHUS
B OPHEHTHUPYEMBIX KODOPIN3MAX U OTCY TCTBUY KPYI€HUs B KOMILJIEKC-
HBIX KOOOpm3Max, MeroioM Ajamca. CBOIO OPUTHHAJIBHYIO M€OMET-
PHUYECKYIO HEI0 JOKa3aTeTbCTBa HIOJMHOMUAIHEHOCTH ITHX KOJIEI], CO-
obmennyo uMm JudHo B 1961 1., MuHOp OTJI0XKUII JIO BTOPOIl YacTH,
KOTOpas TaK W He ObLjIa HamucaHa. MHOrO To3jHee JApyTrHue 3ara/l-
HbIE aBTOPBI OIYOJMKOBAJA [OKA3ATEIbCTBO, peanu3ys uieo M-
Hopa (HO He ynomuHas ero). Hosukos, dopmanusys xomdoBckue
CBOIICTBA HEKOTOPBIX MOJLyJIell Koromostoruii Ha st ainrebpoit Ctuapoia
KakK “KoaJyiredp”, MCIOJIb30Bajl MY/JIbTUILIMKATABHBIE CBOMCTBA CITEK-
TPaJIbHOI IOCjIeoBaTe/IbHOCTH AaMca JJisl YHUBEPCAJIBHBIX IIPO-
cTpaHcTB ToMa U BBIMHUCIU KOJIBIIEBYIO CTPYKTYPY KaK dJIeMeHTap-
HOE CJIEJICTBUE AJredpanvIecKuxX aprymMenToB. Psim pe3ysibTaroB ObLI
ITOJTy"I€H UM O KOJBbIIAX CHENUATbHBIX YHUTAPHBIX, & TAKXKEe CHMIIIEK-
truaeckux Kobopauamos (1962). ITocnenane He BBIMUCIEHBI U cefivac,
XOTsI BTOPO#1 YJIeH CIIeKTPAJIbHOMN [TOC/IeI0BaATeILHOCTH A taMca 3/1eCh
Haitnen MBanosckum u Beprmuuunbsiv B 1970-x rr. Ps pe3ynibraTon
mosryaen BorsuanukoMm u Koumanom B 1970-80-x rr., HO mpobsema
oudeHb cjoxkua. COUHOPHBIE KOOOPIU3MBI TIPOITE U ObLTH BBIYUCTIE-
bl Bpaynom u ITerepconom (1965); OHM yCHENIHO NPUMEHSIIA KO-
OOpU3MbI, PEIIuB U3BECTHYIO 1pobsieMy Arf-urBapwanTa B Teopuu
IJIaJIKUX CTPYKTYp Ha cdepax s pasmepHocreir 8k + 2. Hawubo-
Jiee royOOKUiA pe3ysbTar 31ech nosayden Bpayuepom (1970), HO mpo-
6ieMa Bce eme OTKpbITa B pasmepnoctax 28 — 2 mpu k > 5. [na
U3ydeHus 2-KPYyUIeHUsl B OPUEHTUPYEMBIX KOOODIU3MAX TeOMeTpUde-
ckuit Metoz 6611 passur PoxsmabiM (1958), HO OH JOMYCTHI OMIUOKY.
OxoHuarenbHbIH pesysbrar 6bu1 noayder Yosuom (1960). Hosukos
JIOKa3aJI Tak2Ke, 9To 1mpodsieMa CTUHPO/IA pa3peninMa B OpHEHTHPYe-
MOM CJIydae Jjisi JII000ro k-MepHOro MUKJIa, YMHOYKEHHOT'O HA HEKOTO-
pO€ HEYETHOE YUCJIO. DTO UUCJIO MOXKET OBITH B3ATO PABHBIM 1, eciin
B HEKOTOPBLIX T'OMOJIOTHUAX HET CIENUAJILHOTO HEYETHOTO KPYUEHUS
B OPHEHTUPYEMOM cJiydae (M aHAJOTUIHO B YHUTAPHOM, 6e3 YCIOBHsI
HEYETHOCTH ).

Paszsurne aﬂre6panquKHx METOJI0OB TOIIOJIOTUM W TE€OPHUH I'OMO-
JIOTUIA B 3TOT IIepuo/g HpI/IO6peJIO ‘IpeBBbI‘{afIHO JI00ONBITHDLIC qep-
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TBI, 0COOEHHO TIOCcse PaboThl ['poTeH KA, HAIIEINIEr0 COBEPIIEHHO
HOBOE TIOHMMAaHWe TeopeM Tuna Pumana—Poxa, dyHIaMEHTAIbLHBIX
B aJredpamvdeckoil reomerpun. B 4acTHOCTH, OH BBEJ TaK HA3bIBAE-
Mblit “ K-dyHrTOp”, IepeHecerHblii ATheil 1 XupredpyXoM B TOIO-
Jioruto. B yacTHOCTH, BMECTO Y€THOMEDHBIX KOIIUKJIOB OepyTCsi CTa-
OMJIbHBIE KJIACCHI YHUTAPHBIX PACCIOEHUN B YUCTO TOIOJIOTHIECKOM
BapuaHTre. DTU IPYIIbI (KOJbI@A) Zo-IPajlyMPOBAHBI, OHU YJOBJIETBO-
pSIOT BeeM akcuoMaM Jitienbepra—CTuHpOoIa, KpoMe “HOPMUPOBKY
K-dyHKTOp TOYKN HETPUBUAJIEH U IIPEJICTABIISIET COOO KOJIBIIO JIOPa-
HOBCKHX [IOJIMHOMOB OT OIIEPATOpa NepruouIHocTH Borra (1 eMy 06-
PaTHOrO) HaJl IeJbiMu arcaaMu. 110106HbIe 06 BEKThI, BPO/Ie KOIOMO-
Jioruii, Ho 6€3 HOPMUPOBKH, CTAJIN HA3BIBATHCS “9KCTPAOPIMHAPHBIMA
TeopusMu Koromosioruii’. Ix akcmoMaTnka u o4eHb o0IIue CBOfCTBA
CHUCTEMATU3UPOBAJINCH YalTXeI0M-BTOPhIM B Hadase 60-x rr. Kom-
KpeTHO, K-Teopus 3 HEeKTUBHO BBIUUCIUMA B CHJIY HMEPUOIAIHOCTH
Borra. Posib Koromosiornueckux omeparuii B Heil UTpaioT MpeJcTaB-
JIEHUsI YHUTAPHBIX T'PYII WX WX CIelNuajbHble JIMHEHHbIE KOMOU-
HAIIMH — Hampumep, BHemmHue crenenn. CoJep:KaTebHYI0 TEOPUIO
3/IeCh Pa3BWJI B TEPBYIO O4Yepesib ATbsl, yKa3aB Ha BO3MOXKHBIE TO-
mostornveckne npumenenns. OH Ke yKa3aJ Ha TEOPHIO KOOOD/IU3-
MOB KaK Ha 9KCTPAOPIUHAPHYIO TEOPHUIO0 KOIMOMOJIOTUN U TOMOJIOTHIA
U YyCTAHOBWJI PsiJi €e BayKHBIX CBOiicTB. Hampumep, mBOWCTBEHHOCTH
Arbu utst komiiekcoB Toma okazaach BaXKHOM B KIaCCH(DUKAIIMOH-
HOIt Teopuu MHOT00Opa3nit bpaymrepa—HoBukoBa, cBOS ee K yHUBED-
CaJIbHBIM IIPOCTPAHCTBAM, KaK yKa3aJs Psiji aBTopoB B 1965/66 rr.

B suamenwuToii paBore Arbn—3unrepa (1963) K-teopusi Gblia
VCIENHO TpPUMEHEHa K M3BECTHOH mpobjieMe BBIYUCIECHUS WHIEKCA
umunTndeckux auddepeHnuaabHbIX OepaTopoB, Hadaroit Hérepom
u MycxenumBuin emie B 30-X IT. JJIs CHHTYJISIPHBIX WHTETPATbHBIX
OIIEPATOPOB HA OKPYKHOCTH, Pa3BUTAs PSJIOM COBETCKUX MAaTe-
marukoB. Ona 6buta cdopmyuposana Lenbdanmom (1961) kak
obremaremMaTnyeckas mpobjieMa U BCKOpe pereHa ArTbeil m 3uH-
repoM. 3HAYEHUs] STUX WUJAEH I AHAJA3a TPYIHO MEPEONEHUTD.
MuBapraHThl 3/UTHITHYIECKOTO OMEPATOPa YIAAYHO (POPMYIUPYIOTCS
B K-Teopun: or MHOro06pa3ns B (GopMyIsry HHIEKCA BXOJST KJIACCHI
ITouTpsaruna.

Anamc B 1962 r. mocTpoun JiMHeHbIe KOMOMHAIIMN BHEITHIX CTE-
meHeil, obaaomme 3aMedaTeIbHBIMI CBOicTBaMu B K -Teopun Kak
Koromostorndeckue onepanun (“omeparun Anamca’). C HOMOIIBIO HEX
AramMc pemmit HeCKOJIbKO M3BECTHBIX 33J1a9 TOIOJIOTUH: OH JO0KAa3aJl
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runoresy Toga o ToM, 4TO Ha n-cdepe HeJlb3sl MOCTPOUTH JIMHEI-
HO HE3aBUCHMBIX BEKTODHBIX MOJiel OOJIbINE, YeM M3BECTHO MCXO/Is
13 WHOEHNTE3NMAIBHBIX BPAIEHWIA, U JaJl ONEHKY CBEPXY BarKHBIX
[IO/ITPYII B CTaOMJIBHBIX TOMOTOIIMYECKUX I'PyIIax cdep, paHee Kpa-
CUBO OIIEHEHHBIX CHU3Yy MMJIHOpOM depe3 4ducjia BepHy/um MCXOist
u3 Tex ke popmys Tuna Xuprebpyxa. HuKHsis u BepXHsisi OIlEHKa
B KOHEYHOM CUYE€TEe COBIAJIU JIJIsI 3TUX CIEIUAJbHBIX moarpymir. [loJ-
HBIE JI0KA3aTeThCTBa ObLIN OIMyHJINKOBAHBI JIUIb HECKOJIBKO JIET CITy-
cra (1965-66). On copmysupoBast “runoresy Amamca’ O MOpsSIKAX
KOHEUYHBIX abejieBbIX rpynn Jlojibia KJIaccoB MOCJIOWHO TOMOTOIIU-
YECKU 9KBUBAJIEHTHBIX CTAOUIbHBIX C(PEPUIECKUX PACCJIOEHU, BaK-
HBIX JIJIS TOTIOJIOTHH, & TAKYKe TOCTABUJI 33/1a9y HAXOYKJIEHUs aHAJIOora
CHEKTPAJILHON TIOCTIEIOBATEILHOCTH A TaMca Jijisl BBIYUCIEHUS CTa~
OMJIBHBIX TOMOTOIMYECKUX TPYIl B K-Teopun BMECTO OOBIYHBIX KO-
romoJtorumii. [Tocneqasis 3a1ava okasajgach Hepa3permmuMoil B paMKax
K-reopun. Hosukos (1966-67) peasmsoBaJs 3Ty IporpaMmy, 3ame-
HuB K -Teopuio Ha KOMILJIEKCHBIE KODODIU3MBI. Y2Ke paHbIlle OpUeH-
TUpyeMble U YHUTAPHbIE (KOMILJIEKCHBIE) KOOODAU3MbI ObLH 3 dhex-
TUBHO MCIIOJIB30BAHBI JIJIsT UCCJIEOBAHNS HETIOABUKHBIX TOYEK TJIAI-
KUX [Ipeodpa30oBaHuii KOHETHOT'O MTOPSIJIKA U JJIsl 3aBePIIeHUs] BBIUUC-
JIeHU# CrenuabHbiX yHUTapHbIX Kobopausmos (Koumep u ®Joiin,
1964/65). Ouu ke BBeJIM aHAJOTU KJIACCOB 1epHa BEKTOPHBIX Pac-
CJIOCHUI, IPUHUMAIOIINE 3HAUYCHUSI B YHUTAPHBIX (KOMIIEKCHBIX) KO-
6opM3Max BMECTO OOBIYHBIX TOMOJIOTHH. DTO KpaiiHe eCTEeCTBEHHO
— eme B Hadaje 50-x rr. [amkpennaze n3ydan nukiabl JepHa Kak
JIMHEWHbIe KOMOMHAIUN aJirebpandecKux MoIMHOrooopasuii. Hamowm-
HUM, YTO UMEHHO B KODOPIN3MAX IUKJIbI IPEJICTABJISIFOTCST OTOOparKe-
HUsIMA MHOT000Opaswuit Tex mian mHbix TuoB. HoBukoB u Jlanasebep
BBesin aHajoru crerneneil CTHHPOJA B KOMILIEKCHBIX KODOPIU3MAX
(1966). ITopoxnennas umu ajarebpa sipisgercs anrebpoit Xomda na
LEJILIMU YUCJIAMU U HOCUT Ha3BaHue ajreOpsnl Jlanapebepa—HoBuko-
Ba. PoJib cKajisipoB B Teopun KOOOP/MU3MOB KaK TEOPHUH KOTOMOJIO-
ruil (MM KOroMoJIoruii TOUKM) Urpaer KoJIbIo KOMILIEKCHBIX KOBOD-
nu3moB Mustnopa—Hosukosa. Corstacao Teopeme HoBukosa, Bce KO-
POMOJIOTMYECKHE OIEPAIIUN TOW TEOPUH TOJIYYAIOTCsl TPUMEHEHUEM
arebpel Jlanasebepa—HoBuKoBa 1 3aTeM JIOMHOYXKEHHEM Ha KOJIbIIO
“ckauisipoB” — Beiie. OHAKO TH JiBe ajreOpbl He KOMMYTUPYIOT. VX
KOMMYyTaImoHHble cooTHoInenus (dopmynsr Hosukosa) 3aBepiiator
onmcanue aHajora ajare6psl Ctuapoma 3toit Teopun. Kak 3ameruns
nosadee Byxmrabep (1978), aro — aBe myasbhble aarebpol Xomda
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¢ JIFOOOTIBITHOM IEJI0YNC/IeHHO cTpyKTypoii. HoBukoB u Byxmra-
6ep yxke B 90-X IT. M3ydaan BO3HUKIIYIO OTCIOJA ODIIYI0 KOHCTPYK-
muio B Teopun anrebp Xormda, Ha3BaB ee “omepaTopHBIM Tybsem”;
JI. @aieeB u Cemenos-Tsan-11lanckuii, mpuieamme K 5TOMy TOTIa
XKe 73 JIpYrux ujeil, Ha3Bajm 3TO ‘raiisenbepros mybsin’. ITocTpo-
eHne “CrieKTpajbHOl rociaemoBareabaocT A gamca—Hosukosa” mst
BBIMHCJIEHUsT CTAOMIBHBIX TOMOTOINYECKUX TPyHI cdep u Apyrux
IIPOCTPAHCTB IIPUHECJIO HEMAJIO PE3yJIbTATOB. P TOOI0r0B pa3Bu-
Basu tu ugen. Ocobo ormernm BBeneHuy0 B 1967 1. HoBUKOBBIM 1
MureHKO (POPMAJIBHYIO TPYIITY MeOMETPUYECKUX KOOOPIU3IMOB JIJIsI
BBIUKCJIEHUs AHAJIOTa [TEPBOrO KJiacca YepHa TEH30PHOrO IIPOU3BE/Ie-
HUsl, KOMIUIEKCHBIX PACCJIOEHUH panra 1; ObLI HAlIEH DAL ee IpuMe-
HEHWi, HATIPUMED, JJIs TOCTPOEHUsS aHAJIOIOB OIepaTopoB A mamca
u xapakrepa Yepua (HoBukoB), u mozmmee — xapakrepa epra—
Hosbna (Byxmrabep). Ksuinen B 1969 1. maenTudunuposan sty
dopMajIbHYIO TPYIITY C YHHUBepcabHOM dopMajbHOil rpynmnoi Jla-
3apa B YHMCTON ajiredpe W YCIENIHO NMPUMEHWJI ee TEOPHUIO JJisi BbI-
YUCJICHUS PSIa TOIOJOTUIECKUX BEJNYUH — B YACTHOCTH, JJIs -
bEeKTUBHOIO BBIYUCIEHUS ITPOEKTOPA U3 TEOPUU KODOPIM3MOB Ha ee
upsimoe ciaraemoe (Teopusi Bpaysa—IleTepcoHa) HaJ| KOJIBIIOM TIEJIBIX
P-aIMIEeCKUX IUCE]I, YPESBBIYANHO TIOJIE3HOTO JIJIs BHIYUCJIEHUS CTa-
OMJIBHBIX TOMOTONMYECKUX IpyIi cdep MerogoMm A namca—Hosukosa.
PasButne umeit Teopun dbopmasbabix rpymnn npuseso HoBukosa u
Byxmrabepa K moHATHIO ABY3HAYHOH (bopMasbHOl rpymmbl (1971).
Teopusi MHOrO3HAYHBIX IPyHI ObLIA [AJEKO Pa3BuTa Byxmradbepom
B 70-x rr. HoBukos, Byxmrabep, ['yceitn-3ane u Kpuuesep B koHIE
60-x—Hauajie 70-X I'T. YCIENHO IPUMEHSIJIA 9TH METOIbI JIJIsi BhIYICIIe-
HUsI AHBAPUAHTOB HEIIOBU2KHBIX TOYEK TVIAJIKUX [ICHCTBAN ITUKIIAIE-
CKUX TPYII U OKPY>KHOCTH HA MHOTOOOPa3usax. SHAUYUTENBHO MMO3/I-
mee, B KoHIle 80-X IT., 3aMeYaTEIbHBIE TOIOJOTMIECKNAE COOTHOIIIE-
HUsI JJIsI JIefCTBUIl OKPY?KHOCTH HAIILIM KBAHTOBO-TIOJIEBbIE (DUSUKH,
B yacTHOCTU Burren. 3eck npunsim yuacrue takzxke romojoru Orra-
HuH u JlanBebep, CoeIMHUBINNE HOBBIE UJIEN C KJIACCUYECKON Teopu-
el KOMILIEKCHBIX KOOOpam3MoB Hadasa 70-x rr. BoigBuiace ocobast
POJIb TaK HA3BIBAEMBIX IJIIUITUIECKUX DPOJOB OT XapaKTEPUCTUIE-
CKHX KJIaCcCOB, objaaromux “cBoiicTrBoM »kecTtkocTn”. B mociemanee
JIECSITUJIETHE HA, TOM K€ IIyTU OBLIO BCKPBITO HEMAJIO JIFOOOIBITHBIX
COOTHOIIIEHHIT MEXKYy XapaKTepUCTUIecKuMu uucjamu lloHTpsiruHa
u YepHa, 0COGEHHO ISl CHIEIUAIBHBIX YHUTAPHBIX KOOOPAU3MOB (HX
cTajlu Ha3blBaTh B HOBOH Teopuu “MHOroobpasusamu Kanabu—51o").
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B 9THX COOTHOIIEHUSIX TIPOSIBJISIETCST TOJIBLKO IIPUPOJIa TEOPUH KOOOP-
JM3MOB, a OTHIONG He MeTpuku Tuia Kanabu—o. Bozmoxxnoctu Teo-
pun KOOOPIM3MOB eITle JTAJIEKO He ucueprianbl. EcTecTBeHHO 02K1IaTh,
YTO ¥ B TEOPUU OCODEHHOCTEl, Pa3BUTON APHOJIBIOM U €ro MIKOJIOH,
KODOP/IN3MBI JIOJI2KHBI CHII'PATH aKTUBHYO POJIb BMECTO TE€OPUU OOBIU-
HBIX T'OMOJIOIUH.

HemnpepsiBubie romeomopdusmbl B Torosorun. Ocobyo poJib
B TOIOJIOTMH WIPaeT Ipo0JieMa HENPEPBIBHBIX T'OMEOMOP(MU3IMOB.
B ormmame ot muddeomopduaMoB, yCTONIMBBIX CPEIN BCEX TVIATKIX
0TOOpaXKeHUt B COOTBETCTBYIOIIEH TOIOJOTHH WJIM TOMOTOIIAIECKUX
SKBUBAJIEHTHOCTEH, HEIPEPHIBHBIE TOMOMOPMU3MBI HEYCTOWINBEI
CpeJil BCeX HeIPepPhIBHBIX OTOOPaKeHUil: B3auMHAs OJIHO3HAYHOCTh
UCYE3aET MIPU CIyIailHOM MaJIOM BO3MYIIIEHUH, €CJIN TPOU3BO/IHBIE He
KOHTPOJIUPYIOTCsT (MM HE CYIIECTBYIOT). DTO JeIaeT mpobyeMy ro-
Meomopdu3Ma 0cObeHHO TPYAHON. B KoHeuHoM cuere 0Ka3aIoCch, 9T0
JUTS TJIAJKUX 3aMKHYTBIX OJHOCBSI3HBIX MHOI000pasmii roMeoMopd-
HOCTb SKBHMBAJIEHTHA I'OMOTOIIMYECKO! IKBUBAJIEHTHOCTH B Pa3Mep-
HOCTSX 2, 4, 5 1, BeposiTHO, 3 (runoresa Ilyankape), s n = 4 310
— reopema @puamana (1984), a ayist n = 5, Kak ycranosui Hosukos
B 1964, onn maxe npuddeomopdunl. OpHako mpu 1 > 5 KapTUHA Me-
HSI€TCS: OCHOBHBIMU BEJIMYMHAMU OTJUYIAIONMIIMYI TOMEOMOP(MU3M OT
TOMOTOINYIECKOT'O THIIA SBJISIIOTCS HHTErPAJIbI OT KiraccoB [lonTpsarnu-
Ha 10 [UKJIaM, TOIMOJIOIMYECKYI0 WHBAPUAHTHOCTb KOTOPBIX YCTaHO-
sust Hoeukos (1965) — cm. HuxKe.

Tomostornst XX BeKa, JIOJT0 UCXOJINIa U3 TPEJIIOJI0KEHUsI, YTO BCE
ee CyIIeCTBEHHbIE 3aKOHBI MHBAPUAHTHBI OTHOCUTEIHHO HEIPEPHIB-
HBIX TOMEOMOPMU3IMOB, XOTs OIPEJIECIEHNE BayKHBIX BEJIMINH BCETIA
IPOM3BO/INJIOCH, UCIIOJIb3Ys JAOMOJTHUTEIbHBIE CTPYKTYPhI: KOMOMHA-
TOpHasl TeXHUKa (pa3OueHne Ha CUMILIEKCHI U IIPEBPAIIEHUE B CHM-
JIMUAJBHBIN KOMILIeKC) HaunHas ¢ [Tyankape GbLia OCHOBOI CTpO-
roro ompejeieHrs TOMOJIOTHI 1 (DYHIAMEHTAJIbHON TPYIIIbI, 03/
nee — kpyuenus Pagemaiicrepa—VYaiitxema. Vcrnosap3oBanne riaiKoit
CTPYKTYPBI CTAJIO0 BO3MOXKHO IocJie OTKpbITuil Yurau 30-x IT.: Xa-
pakTepuctuieckue Kiaccol Iltudens—Yurau u llonrpsaruna 6bLim
BBEJIEHbI KAK WHBAPUAHTHI TJIAJKON CTPYKTYyphl — JubO depe3 uHTe-
I'PAJIBI 110 [IUKJIAM OIIPEJIeJIEHHBIX BbIPaXKeHUi OT PUMAHOBOM MeTpu-
KU, TU00 9epe3 IUKJIBI 0COOEHHOCTEH BEKTOPHBIX U TEH30PHBIX MTOJIe,
Jmbo Yepes aHaJor rayccoBa orobpaykenusi. C caMoro Hadaja CyIie-
CTBOBAHUS TOIOJIOTUH KAK TOYHON HAYKH, IIOCTPOSHHON HA KOMOWHA~
TOpHO# ocHOBe, Bo3HMKJIa “Hauptvermutung” — ocHoBHasi runoresa
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KOMOUHATOPHOI TOTIOJIOTHH, — yTBEPXK/IAI0IIasi, YTO HEIPEPBIBHO I'O-
MeOMOP(QHbBIE CUMILIAIUAIBHBIE KOMIJIEKCHI (B YACTHOCTH, KyCOYHO-
JInHEHbIe MHOr00Opasus) Ha CAMOM Jiejie KOMOUHATOPHO (KyCOYHO-
JimHeHHO) skBuBaeHTHBI. [0106Has TUIOTE3a IPEIIIOIaraIach Bep-
HOIi ¥ J|JIsl TVIQJIKUX HEIPEPBIBHO TOMEOMOPMHBIX MHOI00GPa3uit (410
oM Ha camoM gnesie auddeomopdHbl), oKa ee He omnpoepr Mui-
mop B 1956 r. — cm. Bemme. PakTudecku MuaHOp BCKPBLT pasiiu-
qre MeXKIy TVIAJKUMHI U KyCOIHO-JTMHEHHBIMI CTPYKTYPaMu: ObIBAIOT
pa3/IMYHbIE TJIAJIKAE€ MHOTO00Pa3us, KyCOIHO-JIMHEIHO M30MOPMHbIE
JIpYT JIpyTy, HO He JuddeoMopdHbIe — B Pa3MEPHOCTSIX 7 U BBIIIIE.
BriBaroT KycouHO-/IMHEHBIE MHOTOOOPA3Us Pa3MEPHOCTH 8 U BHIIIIE,
He JIOIYCKAIOIINe TJIAJKON CTPYKTYPhI: HEKOTOPBIE U3 TAKUX MHOI'O-
00pas3nit MOXKHO 33/1aTh OJHIM KOMILJIEKCHBIM yPABHEHHEM B IPOEK-
TUBHOM MPOCTPAHCTBE ¢ OJHON m30JupoBaHHON 0coberHOCTHIO. Co-
37aHHAsd PAJIOM aBTOPOB B 1958-65 rT. Teopusa npensaTcTBuil, pa3in-
YAIONMX IVIQJIKKUE U KyCOdHO-jmHeitHble crpykTyphl (Tom, Mankpec,
Xupir u Jp.), JIEXKUT B KOTOMOJIOTHSIX CO 3HAYEHHEM B KOHEUHBIX
abeseBbix rpymnmnax nuddeomopdu3MoB chepbl 0 MOYJIIO IPOI0JI-
2KAEeMbIX HA JIMCK, COBIAAIONINX C TPYIIIAMU IVIAJIKUX CTPYKTYD Ha
cdepax, Haiirenubix MuaHopom u KepBepoMm Bo Bcex pa3MepHOCTSIX,
kpome 4. Hestocraromast 3/1ech Ipyiina npensiTcTBuil Ha, 4-octoBe ObI-
Jsta Haiiiena Cepdom B 1966 r. Ona paHa Hysr0. To €CTh, 110 MOLYJIIO
KOHEYHBIX JHCEJI 9TH JIBe KATErOPpUN — TUIAJKasl U KyCOIHO-IMHEHAS
— JJTst MHOTO00pa3nii pa3MepHOCTE 5 1 BBIIIE SKBUBAJIEHTHBI. 1010~
JIOTHYECKUE THIIOTE3bl OKA3AJICH “TTIOYTU IPABUJILHBI B 9TOM CJIyJae.
Haxke HekoTOpbIe U3 KpyueHuit KjaaccoB [[oHTpsrnHa 0Ka3bIBAIOTCS
KYyCOYHO-JINHETHO HEMHBAPUAHTHBIMY JIJIsI MHOI'OMEPHBIX MHOT000pa-
3uii B LEJIOYUCIEHHBIX KOMOMOJIOTUAX (HALPUMED, 7-KPYy4YeHHe BTO-
POro KJjacca), XOTs MHTErpajbl OT HHUX 10 IUKJIAM KOMOHHATOPHO
MHBAPUAHTHDI, KAK YK€ YKA3aHO BBIIIe. 1e0pus KyCOIHO-JIMHEHHBIX
MHOI000pa3nii OKa3bIBaeTCs OYeHb ITOXO0XKeil Ha IJIQJIKYI0 TEOPHIO IO
METOJIaM U PE3YJIbTaTaM, C COOTBETCTBYIONINM UCIOJIb30BAHIEM aHA-
Jiora uJieil TpaHCBEPCAJIBHOCTH, aHAJIOI'OB BEKTOPHBIX PACCJIOCHUI 1
1.71. Kitaccudbukanunonnas reopusi Bpaynepa—Hosukosa Takzke jerko
[IEPEHOCUTCS HA KyCOYHO-JINHENHbIE MHOTO0Opa3Wsi, 3AMEHIB BEKTOD-
HBIE PACCJIOEHUS HA TaK HA3BIBAEMbIE KYCOYHO-JIMHEHHBIE MUKPOPAC-
cioenust MusHopa.

Kak ObITh ¢ 4MCTO HENpepbIBHBIMU romeoMopdusMmamu’? B ma-
JIBIX Pa3MEPHOCTAX JII0DOH HEeIPEpPBIBHBIA rOMeOMOPMOU3M AIITPOK-
CUMUPYeTCsl KyCOUHO-JIMHEeNHbIM 1 Jaxke mauddeomopduznmom. st
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TpeXMEepPHBIX MHOroobpasuit 3To jgokaszan Moiic B Hadasie 50-X IT., 1
9T0 — HamboJIee CUJIbHBIN Pe3yJIbTAT, KOTOPBI MOXKHO 3/1€Ch IOJIY-
YUTH NPSIMBIMA dJieMeHTapubiMu MeTogamu. Okoso 1960 r. M. Bpa-
yH 1 Ma3yp J0Ka3aju MHOTOMEPHBI aHAJOT TPEXMEPHON TeopeMbl
IMendmca: sesikoe Baoxkerne (n — 1)-cdepbl B n-MepHOe €BKINIO0-
BO IIPOCTPAHCTBO OI'PAHUYUBAET 7-MEPHBIN JIMCK, €CJIU OKPECTHOCTh
cdepnl “pydnass’, T.e. UMeeT BUJ MPSIMOTO MPOU3BEICHUS Ha WHTEP-
BaJl (OBIBAIOT YK€ B TPEXMEPHOM ciiydae “mukue”’ BiIOKeHHs cdep
Anekcanzepa, rie 1o He Tak). Masyp KpacuBo U 2JeMEHTAPHO JI0-
Ka3aJI TaKKe, 9TO J[Ba 3aMKHYTHIX MHOTOO0OPa3usi OJMHAKOBOIO TOMO-
TOIUYECKOTO THUIIA C YIeTOM THUIA KaCATEJHFHOIO BEKTOPHOI'O PaCCIO-
eHus CTaHOBATCH MUMDHeoMOPOHBIMEI APYT APYTY MOCTIE YMHOXKEHUS
Ha €BKJIMJOBO IIPOCTPAHCTBO 60JIbmoil pasmeproctu (1960) — xors,
KOHEYIHO, CAMHU OHU MOTYT OBITH HemudHeoMopdHBIMEI APYT APYTY.
Pasnmuaust ctuparorcst mocsie yMHOXKEHUsT Ha, MHOTOMEPHOE OTKPBITOE
eBKJINI0BO IIpocTpancTBo. Kak mokasan MutHOD, UCIIOIb3yst 9T ap-
TYMEHTHI JIJIsl JIMH30BBIX MHOTOO0OPa3uil, OTCIO/Ia CJIelyeT OIPOBEPKe-
une Hauptvermutung: eciiu romoTonmieckn SKBUBAJEHTHBIE JIUH30-
Bble MHOr006pasus (KOTOPbIE BCEryIa IapaJlIeIu3yeMbl B TPEXMEPHOM
cilydyae) UMEIOT Da3JinvHble JIeTepPMUHAHTHI Pajiemaiicrepa, To mpo-
crpaHcTBa ToMa SKBUBAJIEHTHBIX PACCJIOEHU HAJT HUMU KOMOMHATOD-
HO HE’KBUBAJIEHTHBI, HO ToMeoMopdHbI. Hampumep, st TpUBUAIE-
HBIX PACCIOEHUN KOMILIEKCHI 'TOMa ITOIyqaioTCs U3 MPSIMBIX IIPOU3Be-
JEHUIT JINH3 Ha N-MEPHBINA JUCK CTATUBAHUEM BCell TPAHUIILI B TOUKY.
D10 — ocobas Touka. Bepcus nasapuanta Pajemaiicrepa “mo momy-
JIFO 0COO0IT TOUKHU” sIBJISIETCSI KOMOMHATOPHBIM MHBAPUAHTOM, KOTO-
phIil coBIIajiaeT ¢ MHBapUaHTOM PajieMaiicTepa JIMH3; [IO3TOMY pas-
JITYHBI KOMOMHATOPHBIE KJIACCHI THX NOMEOMODP(MHBIX KOMIIJIEKCOB.
OTHU apryMeHTbI TPUBOJISAT K ITPUMEPAM KOMILJIEKCOB B PA3MEPHOCTH 6
u 6osee. lasmee, MuiHOp BBICKA3aJI TUIOTE3Y, YTO ABYKPATHAS HA/I-
CcTpOiika HaJl JIIOOBIM TPEXMEPHBIM MHOI0OOpa3ueM — TOMOJIOTHYe-
CKoii cepoii — Becerma roMeoMopdHa b-cdepe. Dra runoresa ObLIa
Jokazana 15 jier crycrst duBapiacoMm B 70-X IT. IIyTeM IPsSIMOrO II0-
crpoennst romeomopdu3ma. Ero reomerpudeckuit meron ommpaercs
Ha KOHCTPYKITUH “pa3pelrenust TuKux Bioxkennit”; pazsurbie lltann-
Ko. Pasymeercsi, 310 1I0OKa3bIBaeT, YTO Ha H-cepe UMerTcs Ype3Bbi-
YaifHO CJIOZKHBIE TPUAHTYJISAIMH, TJI€ OHA, JIaXKe He SIBJISIeTCs] KyCOIHO-
JIMHEWHBIM MHOT0OOpasueM. Pasymeercs, OHU KOMOMHATOPHO HEIKBU-
BaJIEHTHBI OOBITHON H-cdepe CO CTAHIAPTHON TPUAHTYJISITHEH.
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Kak ke Bce-Taku 0OCTOUT JI€JIO C BaKHEHIIMMI MHBAPUAHTAMUI
[JIAJKUX U KyCOYHO-JIMHEIHBIX MHOTO0Opa3uit? Bee obcyzkaaBimecs
KOHTPIPUMEDPBHI HE SABJISIIOTCS KyCOIHO-JIMHEHHBIMI MHOTOOOPA3USIMU.
Kak y:xe roBopuioch, rOMOJIOIMU U TOMOTOIMYECKUE IPYIIITBI TOMOTO-
nuuecku nHBapuaHTHBL. Kiaccwl [ tudens—Yurau Tak:Ke SBIISTFOTCS
TOMOTOIUYIECKIMI MHBAPUAHTAMY 3aMKHY THIX MHOTOODOPa3uil, OHU He
CIIOCOOHBI PA3/IMIaTh TOMEOMOPMU3M U roMoTonmdecknii Tum. HTe-
rpaJibl OT KjaaccoB [loHTpsArnHA M0 MUKJIAM He ABJISIOTCS TOMOTOIHU-
YeCKIMU MHBAPUAHTAMH, BOOOIIE TOBOPsI, KAK YKA3bIBAJIOCH BLIIIIE.

B 1964 /65 rr. HOBUKOB HaIlles1 COBEPIIEHHO HOBBII MOIXO0/ K U3Y-
YEHUIO HEIPEPHIBHBIX TOMEOMOPMU3MOB, IO3BOJIUBINAN €My JT0KA3aTh
TOIOJIOTUYECKYI0 NHBAPUAHTHOCTH MHTErPAJIOB OT KJiaccoB IlomTpsi-
TUHA [0 [HAKJIAM, T.e. UX COXPAHEHWE IIPHU YUCTO HEIPEPBIBHBIX I'O-
MeoMopdU3Max IVIAJIKAX U KyCOTHO-JTMHEHBIX MHOr00Opasuit. B oc-
HOBE 3TOT0 TIOJIX0/Ia JIEXKUT JIOKau3aIus naTerpaoB [lonrparuna—
Xupiebpyxa B CIENUaJbHBIX “TOPUIECKUX’ O0DJIACTIX HA MHOI00D-
pasum C MOCJIEIYIONNM PAa3BUTHEM U HCIIOJIH30BAHUEM JTAJIEKO HJLY-
1meit Texuukn JuddepeHnaabHOR 1 aaredpPanIecKoil TOOJIOTUH JIJIs
U3ydeHUsT MHOINOOOpa3uil TOpUIECKOro TUIa CO CBOOOIHOM abeseBoi
dbyHmamMenTaIBHOM Tpyoii. Hanpumep, B 4acTHOM cjydae HYKHO
JIOKa3aTh, 9TO KJacchl [loHTpsirmHa MHOrOOOPa3uit TOMOTONMIECKOTO
THIIA TOPA PABHBI HYJIIO.

DTOT MOAXOJ HUMEeT WJEeHHOe POICTBO € TaK Ha3bIBAeMOIi
“stasib-Tonosiorneii” I'porenanka, rae ObLIa HCIOJIH30BAHA B KOH-
e H0-x-nHauvajsie 60-X IT. KaTeropws HAKPBITUI HaJ OTKPBITHIMA
00JIACTSIME B TOIOJIOTMHA 3apPUCKOT0, OPraHU30BaHHAs B ‘“DTAJb-
TOIOJIOTUIO”, 9TOOBI TPABUJIBHO BBECTH T'OMOJIOTHU aJjrebpande-
CKHX MHOrooOpasmii dUepe3 uX peajM3aluio HaJl I[OJsIMA KO-
HEYHOI XapaKTepUCTUKU. Bce najbHeiime riryboKue pesyibTaThl
TOIIOJIOTUU HEIPEPBIBHBIX I'OMEOMOP(U3MOB HCIOJIb3YIOT 9TOT IO/
XOJI WJIM €ro JlajibHelinee paspurue. V3 MHBaApUAHTHOCTH KJIACCOB
[TouTpsirnna ciemyer, 9TO HA OJHOCBSI3HOM 3aMKHYTOM MHOT0O0ODa-
31K pa3MepHOCTH 5 u H0JIee MMEeTCs JIUIb KOHEYHOE IHICIIO TJIAIKAX
WK KyCOYHO-JIMHEHHBIX CTPYKTYP. PaszBurue 3T0ro MeToia 1mo3B0JIu-
JIO TAaKXKe YCTAHOBUTH BepHOCTh Hauptvermutung jyisi 0JIHOCBSI3HBIX
MHOroo0pasuii pazmepHocTu 5 u 6oJiee, eCjii B 3-MEPHBIX I'OMOJIOIHU-
ax ver 2-kpyuenuss — CysumBan, 1967. JIi060mBITHO, 9TO TTOCIE/HEE
OTrpaHUYeHNe HA 3-MePHbIE TOMOJIOTUHU OBLJIO0 UM CHAYAJIA HE 3aMEIEHO
n ykazano emy HoBukoBbiM 1 Bpaymepom. Be3 comuenust, aTo cBume-
TEJILCTBYET O BECbMa ChIPOM COCTOSIHUU, B KOTOPOM TOI'/[a HAXOJIMJINCh
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stu pe3yiabrarhl. Cienyer 3aMeruThb, uTo Teopus Cy/lInBaHA B IOJI-
HOM 00'beMe JI0 CHUX [IOP CTPOTO He HAINCAHA, XOTS Pl €€ KOMIOHEHT
OBLT JOKA3aH U OIyOJIMKOBAH IMO3/IHEE JPYTUMU aBTOPAMU: HEOOXO-
JIMMbIe PE3YJIbTATHI U3 TEOPUU TOMOTOMMI ObLIM moJydeHbl Majice-
HOM 1 MuibrpamoMm B 80-X I'T. C UCIIOJb30BaHUEM JIPYTUX UJIEH, PsiJT
JIPYTUX KOMITOHEHT MOXKeT ObITh OOOCHOBAH MCXOJIs U3 TEXHUKM, Pas3-
Buroit Ksunom B 80-x rr. OiHAKO €MHOTO MTOJTHOCTHIO HATTHCAHHOTO
JIOKa3aTeIbHOTO n3jioKenust Teopun CysuinBaHa MOKa HET B JINTEPA-
Type. Bosee cirabore TeopeMbl ObLIN JOKA3aHBI MPOIIE U B IIOJTHOM
oobeme: Hauptvermutung myis 3-cBasubix MuOroobpasmii (Jlamod—
Potrenbepr, 1968) u jaxke JjIsi OJHOCBSI3HBIX MHOIOOODA3Mil, y KOTO-
PBIX Ipytma 3-romosioruii o Moy 2 rpusuadabia (Kaccon, 1969,
oIy GJIMKOBAHO MHOT'O 1103/1Hee ). Bee 9Tu pe3yibraTsl 0 HePepPhIBHBIX
roMeoMopPdU3MaX OMUPAIOTCI HA TOPUIECKYIO KOHCTPYKITUIO, BBEICH-
nyto Hosukosbim. B 1968 Kupbu mpe iyioxK i MoIudUKAIIIO TOpUYIe-
CKOMl KOHCTPYKIIMK W KPacUBO IPUMEHW ee K m3BecTHOi [Ipobieme
Koubia: jokazars, 4T0 Besikasi 00J1aCTh B €BKJIUIOBOM IIPOCTPAHCTBE,
orpaHuYeHHas Hapoii “pyunsix”’ cdep, romeomopdHa TUIXHIPY (T.€.
upoussesiennio (n — 1)-cdepbl Ha 3aMKHYTBI 0Tpe3ok). s riaz-
KOTO CJIydasi Pa3MepHOCTH 1. = 6 U BBIIIE 3TO CJIEIYET U3 TEOPEMbI
Cwmeiijia, HO YUCTO HENPEPBIBHBIN ciiyuail okasaJjics TpyaeH. Merosn
Kupbu cBogut 31y npobsieMmy K TeOpUH TJIQJKUX CTPYKTYP Ha MHO-
roo0pa3msX TOMOTOIMNYIECKOTO TUIA N-TOPA, HO OT TOMOTOIMIECKUAX
TOpoB Tpebyercs OobIlie, YeM B Teopuu KJaccoB llonTparmua: na-
JI0 JTI0OKA3aTh HE TOJIBKO TO, YTO OHU BCE IapaJLIeIn3yeMbl, HO U TO,
YTO Pa3jIMyusl MEXK]ly HUMH CTHUPAITCS IIPHU MIEPEX0je K JI0CTAaTOY-
HO OOJIBITIOMY KOHEYHOJIMCTHOMY HAKpbITHIO. JloKa3aTenbcTBO 9TO-
ro ObLIO 3aBepIiieH0 3UOEHMAHOM JJTsi BCeX pas3MepHocTeilt 5 u 6o-
see. Meron Kupbu mpuBesr K psily CHJIBHBIX DPE3yJIbTATOB: OIMUPa-
fACh Ha TeopeMy UepHaBCKOrO O JIOKAJbHON CTSTHBAEMOCTH TPYIIIBI
HEIIPEPBIBHBIX TOMeOMOP(MU3MOB MHOT00Opa3uit, Kupbu u 3ubenman
B KoHIle 60-X IT. TOKa3aJi, UCIOJIb3Ysl BCIO COBOKYITHOCTH METOJIOB
toroyiorun, uro Hauptvermutung meBepHa i KyCOUHO-JTHHEHHBIX
MHOT000pa3uil BLICOKOI pa3dMepHOocTH. B mx pabore mHBapuanT, pas3-
JIMYAIONTHH JBa MHOTO0OPAa3usl, IPUHAMAET 3HAUEHUS B 2-KPYIEHUAX
3-romogtoruii. OH MPOUCXOINUT U3 TAK HA3LIBAEMOII “DOXJIMHCKOM ABOIi-
k1’ — pazimanu Mexkay 12 u 24 npu Beraucsienun nopsiaka (n + 3)-it
cTabUJIbHON TOMOTOIUYECKON Tpymibl n-cdep, rae Poxiws cueras
YIOMUHABIITYIOCSI BBIIIIE OMIMOKY, MMEIOITY 10 TIy6oKyTo pupoy. Ot~
pasich Ha pesyinbrarbl Csana u Pappesa (1968), Kupbu u 3ubenman
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mocrpowin B 70-X IT. KJIacCU(PUKAIMOHHYIO TEOPUIO HEIPEPBIBHBIX
MHOr00Opasuii. OHako mocieanne paborel, B oryimgne or [Ipobie-
Mmbl Koubia u onposeprkenusi Hauptvermutung, onmparorcst Ha yxke
ynoMmuHaBInyiocst Treopuio CyiummBaHa, TaK 9TO UX IOJIHOE JIOKA3a-
TEJILCTBO TEM CaMbIM TOXKE ITOKa HE COJEPXKUTCS B JIUTEPATYPE.

WNurepecuast uiest 6pu1a npeainoxena Cy/ummBaHOM B cepejiuHe
70-x IT.: OH TPEIJIOKMJI KOHCTPYKIIAIO JIUOIIUIEBBIX CTPYKTYD HA
MHOT000pa3nsax U HaOPOCOK JIOKA3ATEIHCTBA WX CYIIECTBOBAHUS W
€JIMHCTBEHHOCTH B YUCTO HEMPEPBIBHBIX MHOIOOOPa3UsX (UCIOJIb3YIO-
mryto perrenue IIpobsrembr Kosbiia, Tak 910 9T0T aKT HUKAK HEIb3sI
cuuTaTh aeMeHTapHbIM ). OIHAKO JI0KA3aTeIbCTBA ITUX TEOPEM HHE-
KOIJIa W HUTJE He ObLIN MOJHOCTBIO Hamucanbl. [loznmee CysuimBan
coBMmecTHO ¢ Tesremanom, a Takxke Baitubeprep B 90-x rT. HavUa M 110~
CTPOEHHUE aHAJIN3a U TEOPUHU ONEPATOPOB HA JIUIIIUIEBBIX MHOTI000-
pasusx. Kak moboYHbIH IPOJLYKT TEOPUH, IIPUBEIIEH K JOKA3ATEb-
CTBY TOIOJIOTUYIECKOI NHBapHaHTHOCTH KjaccoB [lontpsaruna, Hosu-
KOB BBICKA3aJI TUIIOTE3Y KIACCUPUKAIII TOMOTOMNIECKN NHBAPUAHT-
HBIX BbIpaxkenuii ot kiaccos Ilonrpsruna (1970): ato — unTerpa-
JIbI OT TTOJTHHOMOB [loHTpsirnHa—Xupriedbpyxa 1o UKJIaM, JBONCTBEeH-
HBIM K KJIACCAM KOTOMOJIOTHI, CHISIIAM Ha (DyHIaMeHTaIbHON IPyII-
ne (runoresa HoBuKOBa mim runoresa BeICHMX curHaTyp). Haunuast
¢ paborsl Jlroctura (1971), nesblit psiji aBTOPOB HOJLY YK 37€Ch TJLy-
OoKme pe3yJIbTaThl METOMAMU T'€OMETPUU U (DYHKIIMOHAJIHHOTO AHA-
muza. Cpenu wux — A. Mumenko, Kacmapos, I'pomos, A. Kon un
psJ APYTUX. ITa THUIOTE3a B IOJHOM OObeMe JI0 CHX IOp He J0-
kazana. B 1974 r. YenMmeHn JgoKa3aj TOIOJIOTMYECKYIO0 WHBapPUAHT-
HOCTBb KpydueHus PanemaiicTepa—YaiiTxena KPaCHBBIM 3JIEMEHTAPHO-
T€OMETPUYIECKUM MeTOJOM. Upe3BbIdaiiHO MHTEPECHBIE CBOMCTBA ObI-
st oTKpBITHL B 80-x 1 90-x rr. Jlayconom u I'poMOBBIM 117151 O/THOCBSI3-
HBIX MHOI00OPa3uil MOJI0XKNATEJBHON CKAISIPHOI KPUBU3HBL: CBOWCTBO
JIOIIyCKATh TaKyH METPUKY SIBJISIETCS MHBAPUAHTOM CIMHODHBIX KO-
60pu3MOB. B HEOHOCBSI3HOM Cilydae uMeeTcst aHasor rurore3sl Ho-
BukoBa (runoresa Jlaycona—I'pomoBa—Posenbepra), rie MOJIUHOMBI
Xupriebpyxa 3aMeHEHbI HA TaK HA3BIBAEMbIH A-DOJI, BOZHUKAIONIUI
B Teopuu omneparopa upaka. Teopuio Kobopu3mMoB B 1pobiemax
reoMeTpun ycremso ucnosb3osaan Kpek u lronei B 90-x rr.

Bozsparasics k mpobsiemMam aaredpamvecKoil TOIOJOTHH U TEOPUN
TOMOTOIHIA, cJie/lyeT OOpATUTh BHUMAHIE HA KPACUBYIO OOIIEKATErop-
HYIO KOHCTPYKITUIO “P-a [ IeCKO JIOKATM3AINN TOMOTONNIECKIX TH-
0B (He TOJILKO CTAOHIIBHBIX, HO M BCEX OJJHOCBSI3HBIX KOMILJIEKCOB U
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Jlarke HECKOJIBKO boutee), KoTopast Obuia npejyioxkena Cy/uimBaHOM U
Ksumenom ok. 1970 r. u mo3BosIuIa I0KA3aTh y2Ke YIIOMUHABIILYIOCS
runoresy Amamca (Bbiie) 06 OIEHKE MOPsIKA BAYKHON I KJIACCH-
PUKAIMOHHBIX IPOHJIEM TOIOJIOI MY IPYIIILI IIOCJIORHBIX TOMOTOITAYE-
CKUX KJIACCOB CTaOWJIbHBIX BEKTOPHBIX PACCIOEHUI, — Yepes onepa-
Topbl Asamca B K-reopun. B 5T0il KOHCTPYKIMK PEIIAIOIIYIO0 POJIb
UTPAET TO, YTO I'PACCMAHOBBI MHOT00OPA3HS AJIreOPAnIECKH OIIpe/ie-
JIEHBI HAJT IEJIBIMA YUCJIAMHA, TAK ITO OOIEKATErOPHBIH XapaKTep 3T0-
T'0 METOJIA, IIO3BOJIMBIIIETO PEIIUTH TPYAHYIO B KOHKPETHBIX IPUMEPaX
pobJIeMy, sIBJISIETCS OU€Hb JIFOOOIBITHBIM. B moc/ie 1y oIe ro bl ObLI
[IOJIyY€H PsiJi EHHBIX Pe3yJIbTaTOB B TEOPUHM MOMOTOIUN: OTKPBITHI
B 70-X I'T. HETPpUBHUAJIbHBIE KOHEIHOMEPHBIE H-IIPOCTPAHCTBA, HE CBO-
ngmpecs K rpymnaM Jlu u 7-cdepe (Mucaun, Xuiron), ycranoBiena
HIJIBIIOTEHTHOCTH JIIOOOTO 3JIEMEHTa B KOJIBIE CTAOMJIBHBIX [OMOTO-
mnvyeckux rpymn chep (Hummaa), nponssesieH psiji OUY€Hb IEHHBIX
[TOCTPOEHMUI ¥ BBIYKCJIEHUH Ha O6a3e MeTO/I0B TeOPUU KOOOPIU3MOB Psi-
JIOM aBTOPOB, BKJIoUast Bunbcona, Pasenesna, Byxmrabepa, Mopasy
u np. B 70-x rr. 6bl1a IOCTPOEHA TOJIE3HAS IUCTO KOJIBIIEBAS TEOPUS
“MEUHAMAJILHBIX MOJIE/Iel” PAIOHaILHOTO W BEIECTBEHHOTO TOMOTO-
[MAYECKOI0 TUTIA, YIa9HO chopmytupoBanHas CyIMBaHOM UCXOIsT U3
KOJIbIIa YHUTHH—1OMa CUMILIUIUAIBHBIX JuddepeHmajbHbX (GopM
Ha KoMILIeKcax (T.e. Habopa hOpM Ha CUMILIEKCAX, COBIIAIAIONIUX T10-
cJie orpaHuyeHus Ha obuiyio rpanuiyy ). Cy/unBaH yKa3aJl 3/1ech MoJl-
KOJIBITO C PAIMOHAIbLHBIMU KO3 dUIMEeHTaMu, BblessieMoe QpyHKTO-
PHAJIBHO. DTO MPUBOJAUT K MOJEN PAIMOHAIBHOIO TOMOTOITIIECKOTO
tuna. OHa OKa3bIBaeTCsI B psijie CiydaeB 3(PpEeKTUBHBIM CPEJICTBOM
U3ydeHUsl TOIMOJIOIUU KOHKPETHBIX MHOTOOOPa3uil — KeJIEPOBBIX MHO-
roobpasmii, Ijie BeCh PAIMOHAJIBHBIN THUII OIPEIEJISIETCS KOJIBIIOM KO-
romoJioruii, kak nokazaiu Cysmusan, lemuns, ['puddure, Mopran
B COBMECTHOI paboTe, 0JTHOPOIHBIX IPOCTPAHCTB U Apyrux. arepec-
HblE aHAJUTUIECKUE UJIEU, HaYaThie PsiJl JIET JI0 3TOro JeHOM, — KakK
HAIKCATH TOMOTOIINYECKN NHBAPUAHTHBIE BBIPAXKEHUsI Ha, OTOOparKe-
HUsIX OKpYy2KHOCTH (ermie B 50-X rT.) u mo3zHee cdep B 70-X I'T. B MHO-
roobpasus depe3 “UTeprupOBAHHBIE” MHTEIPAJILI B KOJIbIle nuddepeH-
UATBHBIX (POPM, — MOJYIUIH B PAMKAX KOJIBIIEBOW TEOPHH TOMO-
TOIUYIECKOI'O THIIA BECbMa €CTECTBEHHYIO TPAKTOBKY. 3/1€Ch NMEHOTCS
UHTepeCHbIE ajredpandeckue KOHCTPYKIMKE U IIPOOJIEMBI, CBSI3aHHBIE
¢ pobJieMoii 3(PPEKTUBHOTO BBIJIEJIEHNS PAIIMOHAIBHBIX HHTErPAJIOB
UCXONA M3 aHAJIMTUIECKH 33JIAHHOTO KOJIBIA TJIAIKUX auddepeHii-
ampubix opm, nadaroit HoBukoBoim B 1984 1. mis HyKz; Teopuu
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moJist. HarmoMHMM, 9TO BIlepBble MHTErpaJjbl TAKOI0 POJia HA NOMOTO-
IUYeCKUX rpynnax cdep Hamucas s naBapuanTa Xomda Yaiirxer
B 50-x rr., ucxons u3 mnrerpana Kempuna XIX Beka B BUXPEBOit
TUIPOJINHAMUKE.

TloaBost mTOTY NIEPHO/IA HAUBBICIIIETO PACI[BETA, KJIACCUIECKOI aJI-
reGpanveckoii Tonosiorun (r.e. 50-60 IT.), MBI BUIUM, 9TO U HO3/HEE,
B 70-80 rr., B 9TOI 00JIaCTH OBLIO MOJIyYEHO HEMAJIO TJIYOOKUX pe-
3ysbTaToB. OHAKO COOOINECTBO TOMOJOTOB BCe MeHee W MEHee BH-
JIeJIO 3HAYEHUE CBOUX WJIEH IJIs OCTAJbHON MaTeMaTWuKu, Bce Oosiee
u OoJtee Cy»KaJyio 00JIACTh CBOMX MHTEPECOB U CBOI TOPU3OHT, JEJ1aJI0
CBOIl s13BIK Bce 60Jjiee u 6oJiee U30JIMPOBAHHBIM U abCTpakKTHBIM. Kpo-
Mé TOTO, KaK YKa3bIBaJIOCh BBIIIE, COODINECTBO MOTEPSJIO KOHTPOJIb
3a CTEIeHBIO JOKA3aHHOCTH JIaXKe JIydIINX Pe3yJIbTaToOB CBOel 001a-
ctu. Be3yciioBHO, mocniennsst 4epra — 9TO CBUIETEHCTBO CHUYKEHUS
YPOBHS 3TOI 00J1aCTH, KOT/Ia IIEHTPAJIbHBIE TEOPEMBI HE TOKA3AHBI, a
CJIEJIYOIIME TIOKOJIEHUsI JTazKe 9TOI0 He 3HAIOT U “BepsIT KjIacCuKaMm' .

Ciremyer cKa3arh, 9TO KJIACCUYECKasl aJredpandecKas TOIOJIOT S
nepuosia 1950-1970 ronos, 3a UCKIIOYEHUEM OT/ICTbHBIX KYCKOB, HE
OIMCAaHA HU B KAKOM ITMKJIE ODIIEIOCTYITHBIX YIeOHNKOB: NMEIOIINEeCs
mocobust OO0 3aTPArUBAIOT JIUIIH €€ HAYAJIBHBIN TAll, JTUOO HEMBIC-
JmMo abcrpakTHbL. Ee srydiine Bcero n3yvars 10 OCHOBHBIM pabOTaM,
KOTOpBIE B TOT IIEPUOJ OBLIM SICHO M MOJAPOGHO HAIMCAHBI (MX CIIH-
COK MOXKHO Haiitu B [1], [2]). B KoHIle npuioiKeH CIMCOK KHUT, GoJiee
VAOOHBIX /It YTEHUs, YeM IIOABJISIONee OOJIBIITMHCTBO JIPYTHX.

Kak 6yzner Bunno amxke, B mepuos 1985-1995 rr. Tomostorus mepe-
2KWJIa, HOBBIN TIEPHOJ] ITOIHEMA, OCHOBAHHOI'O HA COBEPIIEHHO JIPYTUX
uJesixX, T71e BeJYIILYI0 POJIb ChITPaJn ujen (& 3a9acTyio U JIFO/H), IIPH-
eJIIre U3 MUPa KBAHTOBOU TEOPUU.

MaJjiomepHas u ruiiepbo/imdecKasi TOMOJIOT U

Masiomepnas tormosiorust 1950-x rr. HaYaIaCh € JOKA3aTEIbCTBA TaK
unasbiBaeMoit “memmbr Hena” [lamakupbskomymocom B 1957 1.: mepBas
MIOTIBITKA ee JI0Ka3aTh ObLia cienana emte lenom B Hauase XX Be-
Ka, HO OOHapyxKmics riryOoKuit mpobes. DTa TeopeMa yTBEPKIIAET,
YTO y3€eJl B TPEXMEPHOM IIPOCTPAHCTBE TPUBUAJIEH, €CJIH (DYyHIAMEH-
TaJbHAasl IPYIIIA JOIOJIHUTEIHHOTO IIPOCTPaHCTBA abeseBa (IUKIMde-
ckasi). Bouia mokasana takxke “reopema o cdepe’: eciiu Bropast Ipyil-
18 TOMOTOIIAN TPEXMEPHOTO MHOT000pa3nsl OTJIMIHA, OT HYJId, TO Hall-
JIETCsI BJIOYKEHHAasI TOMOTONMYECKN HETPpUBHUAJIbHAsT 2-cpepa. MurHop
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yKa3aJjl psiJi KPACUBBIX CJIEJCTBHII 3TOI0 pe3y/bTraTra: BCe JOIOJIHU-
TeJIbHBIE TPOCTPAHCTBA Y3JI0B B 3-cdepe achepuunsl. JIroboe 3aMKHY-
TO€ TPEXMEPHOE MHOTr000pa3ne MPEeJCTABIISETCS B BAIE CBA3HOM CyM-
MBI “3j1eMeHTapHBbIX . Cpeu OpUeHTHPYEMBIX 3-MHOI00Opa3uii 3Jre-
MEeHTapHble MHOTOOOPa3usi — 9TO MPsIMOe MIPOU3BejleHre 2-Chephbl Ha
OKPYZKHOCTb, MHOI00Opas3usi ¢ KOHEYHO! (hyHIaMeHTaIbHOI IPYIIIOoii
U MHOro00pa3us, y KOTOPBIX YHUBEPCAaJbHAas HAKPBIBAIONAA CTATU-
BaeMma. B Teuenmne 60-x rr. Xaken n Bajpnxaysen mocrpomin riry6o-
KYIO CTPYKTYPHYIO TEOPUIO 3-MHOT00OPA3Hil U CHEeIHAIbHBIX “HEIPHU-
BOJAUMBIX” TTOBEPXHOCTEN B HUX. /I0Ka3aHO, YTO TOMOJIOTMIECKUN THIL
y3J1a BIIOJIHE OIIPeesieTcsi (PyHIaAMEHTAJBHON IPYIIIOl ¢ OTMeYeH-
Hoit abeseBoii moarpymnmoii (Basbaxaysen, koner 60-x rr.). XakeH 110-
CTPOUJI AJICOPUTM, PACIIO3HAIONIUI CBOWCTBO y3ja OBITH TPUBUAJID-
HBIM, XOTS 9TOT aJTOPUTM JOJII0 HE YIABAaJOCh PEAN30BATDH IMPAaK-
tudecku. Hauasia pasBuBaThCs IIPOrpaMMa HCCIeIOBAHUI, NMEOIIAs
CBO€il eJIbI0 JIOKAa3aTh AJITOPUTMUYECKYIO Pa3pelnMOCTh CBOCTBaA
napel y370B (3anemienuit) 6uTh n3oMopdHbIMU. Psiji mocsenosare-
sett XakeHa ydacTBOBAJ B 9TOM, HO IO IIOCJIEHETO BPEMEHH OCTa-
BaJiuch 1pobessl. Bo3dmoxkno, B madane XXI Beka MarseeBy yma-
JIOCh 3aBEPIIUTD Ty MPOTPAMMY, UCIIOJIB3Ysl CBOI TEOPHIO CJIOXKHO-
¢ty 3-MHOrooOpas3uii, Ho ero pabora moka He mpoBepeHa. B 90-x rT.
Pybunmreiin u ToMmIICOH TOCTPOWMIN AaJITOPUTM, PACIIO3HAIOIIH
3-cdepy MeTosamMu Teopun XakeHa.

B komrme 70-x rr. M. @puamany yaaoch MOJHOCTHIO 3aBEPIITUTH
porpamMMmy, ujesi KOTopoii Obljia IepBOHAYAJIBHO BhIABUHYTa Kacco-
HOM, HO OKa3aJ/IaCh BeCbMa TPY/IHOM: UCIIO/Ib3ysT MOIU(MUKAIIIN MHO-
POMEPHBIX apryMeHToB Tuna CMeiiyia 1 Mpou3Bo/ist UX OECKOHETHBIMEI
CXONIATIUMUCS CEPUSIMU, OKA3AJIOCh BO3MOYKHBIM JIOKA3aTh, YTO OHO-
CBSI3HBIE TOMOTONMYECKN IKBUBAJEHTHBIE 3aMKHYTHIE 4-MHOTr00Opa-
3Usi HEIIPEPBIBHO 'OMEOMOPQHBI — B YaCTHOCTH, JOKa3aH YUCTO He-
[pepbIBHBIN aHaJjior runoresbl [lyankape st 4-cdepsr. [losnaee Mbl
BepHeMcsi K 1pobsieme uddeomopdusma 4-mHoroobpaswmii. IToka
yIaeTcs TOJIbKO YCTAHABJIMBATDL HETaTUBHBIE TEOPEMBI, YTO MHO-
roobpasusi He nuddeomopdub apyr apyry (muxe). IIporpecca
B IIOJIOYKUTE/IbHOM HAIIPABJIEHUU HE BUJIHO.

Cpe pe3ysibTaTOB, IIPUMBIKAIOIINX K TOIOJIOTUU, ITUPOKOHN 13-
BECTHOCTBIO TOJIb3yeTcst Teopema Amnmessi—XakeHa Konma 80-x IT.,
yCTaHaBJINBAIONIasAd BEPHOCTH KJIACCUYECKOI THMIIOTE3bI O BO3MOXKHO-
CTH PACKPACKH KOHEYHOH IJIOCKON KapThl Y€THIPbMs Kpackamu. He-
OOBIYHBIM B 9TOI paboTe siBJISeTCs] TPAHINO3HOE 110 MACIITa0y TeX JieT
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IIpUMEHEHNE KOMITLIOTEPHBIX PAaCdeTOB B camoil MaremaTtuke. K Ha-
CTOAIIEMY BPEMEHH 3TOT Pe3yJIbTaT CUUTACTCHA POBEPEHHBIM.

B 70-x rr. TépcToH OTKpPBLI, YTO HA OYE€Hb MHOI'UX TPEXMEPHBIX
MHOI000pa3usix CyIIeCTBYeT METPHUKa IOCTOSIHHOW OTpUIIATETbHON
KPUBU3HBI. DTO OTHOCUTCSI, B 9aCTHOCTH, KO MHOTUM JIOTTOJTHUTEI b~
HBIM TIPOCTPAHCTBAM Y3JI0B, KOTOPBIE TOJIYYAIOTCS U3 JINCKPETHBIX
IPYIIII JBUZKEHUIT TPEXMEPHOI'o IIpocTpancTBa JIobadesckoro (“rumep-
Goamyeckoro npocrpancTea’), rie dbyHIaMeHTaIbHAsT 06IaCTh UMe-
eT KOHeuYHbI! 00beM. TépcToH paspaboTall TyiybOKHuEe MEeTOJIbI U3y Je-
HUSI U TTOCTPOEHUsT TUMEPOOTMIeCKUX MHOT0oOpasuit. OH BBIIBUHYJ
“IUmoTesy reoMeTPHU3AIN’, YTBEPK IAIONIYI0, TPyO0 roBOpsi, ITO ec-
JIM HET CAMOOYEBUIHBIX MPEMSITCTBHU, TO 3-MHON0OOpa3ne JIOMmyCcKa-
€T MEeTPUKY ITOCTOSIHHOM OTPUIIATEIbHON KpUBU3HBL. JJIsT 3aMKHY THIX
MHOroo0pasuii 9T0 03HaJaeT, 4To (PyHIaMeHTaJbHas IpyIa 6ecKo-
HEYHA, HEPA3JIOKUMa, B CBOOOIHOE MPOM3BEJEHNE U BCe ee abejieBbl
MOJIMPYIIIBI TUKJIMYECKHE; OTIacasiCh ONMPOBEPKeHUsT TUnoTe3bl [lyan-
Kape, Mbl CKayKeM, UTO B 9TOM CJIydae MHOrooOpa3ue JOJIKHO OBITh
TOMOTOIUYECKY SKBUBAJIEHTHO MHOIOOODa3UI0 OTPUIATEILHON Kpu-
BU3HBI, HO IuroTe3a TEpcToHa sBjsieTcs ropaso Oojiee obmeit. Pe-
anmsanys ujeir TeépcToHa U CHeNMaJILHOTO KJacca ‘‘MHOT000pa3unii
Xakena” ObLaa 3aBepiieHa OTajioM, KOTODBIHA Jaj IIOJIHOE J0Ka3a-
TEJILCTBO B 9TOM cjiydae B 90-X I'T.; TUIIOTE3a I0KA3aHa U B HEKOTOPBIX
JIPYTUX YaCTHBIX CIydasax. Kcrarw, JOMOJHATEIbHBIE TPOCTPAHCTBA
y3JI0B — 3TO MHOroobpasusi XakeHa. HemaJio CrenuaJjimcroB pa3Bu-
Jio stu ugen. JlrwbonsiTHas anrebpa Jlu 6suta oTkphiTa [omManoM
JIUTIsT TOMOTONMYIECKUX KJIACCOB 3aMKHYTBIX IyTedl Ha MOBEPXHOCTSIX,
— KaK MODOYHBIN MPOJYKT HCCIIEIOBAHUI, CBI3AHHBIX C MPOCTPAH-
CcTBaMU MOJIyJIeil pUMaHOBBLIX moBepxHOcTeil. VceaemoBanust TOMoJI0-
IUU [IPOCTPAHCTB MOJLYJIEfl PUMaHOBBIX IOBEPXHOCTEH M BEKTOPHBIX
pacciioeHuit — 910 rryboKas aKTyaJibHAsl TEMA, He BXOJISIasi B KPyT
ujeil, KOTOpbIii MbI 371eCh 0OCy2kKjaeM. BosBpalasicb K TeOpUH y3-
JIOB W 3alleJIeHUi, Mbl OTMETHJIN 3/I€Ch, YTO B CAMOE TIOCJIeTHEE Bpe-
Mg, yke B XXI Beke, /IpIHHNKOB pa3BmiI COBCEM HOBBII ajrebpantde-
CKUil 1Moaxo K pobjiemMe KjacCupUKaIuu y3JI0B U 3allellJIEHuil Je-
pe3 IpejcTaBjieHre UX B “MHOTOCTPAHUYHON KHUTE’, COCTaBJIEHHON
u3 k ucToB (IOJIyIIPOCTPAHCTB, CKJICEHHBIX BJIOJIb “00meil ocu”), rie
qucyio k He meree Tpex. Takoe mpecrasienne BBOAmIOCH emte 100 srer
Hazaj, HO JIBIHHUKOB OOHADYXKWJI €ro 3aMedaTesbHbIe ajredpande-
CKHe CBOMCTBA: pobieMa KacCuUKAINN y3JI0B U 3alelIeHul CBO-
JIUTCSI K BBIYUCJIEHUIO IIEHTPa KOHEYHO OIIPEJIeJIEHHOM ITOJIyTPYIIIIbI
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¢ euHUIEH. B paMKax Teopuu rpyni HUYEro mojgobHOro He yIaeTcs
¢J1eJIaTh. AJITOPUTM PACIIO3HABAHUS TPUBUAJIBHOTO Y3J1a TIOJLY YaeTCsI
3/1€Ch HEMBICJUMO MIPOCTBIM U JOCTYIHBIM, PsiJI CJAEJICTBUN BBITEKA-
er u Jyisi Tpymni Koc. [lo-BuauMoMy, 5T0 — UYpEe3BBIYAIHO VIadHbBIA
ITOJIXO/I.

Hemasno Ilepenpman Hadaa mpecTaBiisiTh [IOC/IEI0BATEIBHOCTD
TEKCTOB, BeIyluX (KaK yTBEPXKIACTCH) K JOKA3aTEIbCTBY MUIIOTE3b
[Iyankape: aHaguTwdecKuM MeTOAOM “‘noToKa Puadn”’ ¢ HEKOTODBI-
MU UCIPABJIEHUSIME HA TOMOTOIUYIECKON TpexMepHoii cdepe BBOIUT-
CsI METPUKA, MTOJIOYKUTEIbHON KPUBU3HBI. PsiT KpYITHEAIIINX S5KCIIEPTOB
[IOJITBEPIKIALT, YTO B ITUX TEKCTAaX UMEIOTCsI YPE3BLIYATHO HHTEpeC-
HbIe TIePCIIeKTUBHBIE UJIen. B MaHHBIT MOMEHT Mbl HE 3HAEM, ITPUBO-
JIAT JIA 9TU UJEH K JKeJIAeMOMY Pe3yJIbTaTy.

Cirenyer ormeruTh, uTo B 80-X 1 Hauaje 90-x ©Mesl0 MecTo JiaJje-
KO WJIyIllee UJeiiHOe pa3BUTHE B TEOPUU Y3JIOB U TPEXMEPHBIX MHO-
roobpa3uit; ObLIN OTKPBITHI 3aMeYaTe/IbHbIE TOJIMHOMAAIbHBIE NHBA~
pHUAHTBI y3JI0B — TakKue, Kak mosmHoM JIykomca m ero oboOieHus
(mosmmom HOMFLY) oxosto 1984/85 rr., o-HOBOMY OCMBICIIEH KJIac-
cudeckuit monumHoM Asekcanjepa. Bekope ¢rasio sIcHO, 9TO HOJIMHO-
MBI THIa /[2KoHCa 60JIee eCTECTBEHHO CTPOSITCH, KaK yKazas 1ypaes,
B paMKkax Mojiesn Astekcaniepa—MapkoBa depe3 cBoeobpa3Hble cepruu
[IPEJICTABICHUI IPYIIIT KOC: OHU CTPOMJIACH UCXOIS U3 IaCTHBIX CIIyda-
€B pelleHnii TaK Ha3bIBaeMbIX “‘ypaBHennii flara—bBakcrepa’”, mcmonb-
30BaBINUXCSI JIJIsT TOYHOI'O PEIeHus MOJIejIeil CTaTUCTUIeCKO dpusn-
KU ¥ KBAHTOBOI TEOPUHU TIOJIsI; OKA3aJI0Ch, YTO 9TO — IMPEJICTABIEHUS
TPYII KOC B HY2KHBIX CIydasix. [eomerpudeckne CBONCTBA MOJIMHOMA
JI>xoHCa TO3BOJIMIIN JIOKA3aTh rumoTesy Leifta, cpopMyInpOBAHHYIO
B koHIle XIX Beka: MCKIOYasd TPUBUAJIBHDBIE CIIyYaH, IUCJIO TOYEK
repeceveHnsi B aJlbTEPHUPOBAHHON JuarpaMMe y3Jjia siBJISeTCsl TOIO-
sgorngeckuM unBapuanroM (Kaydbwmana u Mypacyru, 1987). 9rto He
V/IaBAJIOCH JIOKA3aTh METOJIAMU KJIACCHIECKOI aarebpandeckoil Tomo-
sgoruu. B xonme 80-x rr. GOJIBIIOE BHUMAHNE TOIIOJIOTOB IIPUBJIEKIIA
Teopus TaK HA3BIBAEMBIX ‘MHBAPHAHTOB BacuibeBa’ KOHEIHOTrO IIO-
psiaka. X nmosHast KyiaccuuKaliyst Hal [0JIeM XapaKTepPUCTUKH HYJIb
nana Konrnesudem B Kourie 1992 ., MeTO; KOTOPOTO UCIOJIB3YeT UCH,
3aMMCTBOBaHHbIE U3 KBAHTOBOM Teopun. Ha i KOHEUHBIMHY TTOJISIMU T4,
pobsiemMa OTKpbiTa. CBONCTBO TOMOJIOTHIECKOTO HHBAPUAHTA MMETh
“KOHeYHBIN TIOPsZIOK’ B CMbICIe BacmibeBa — 3TO OYeHB IOJI€3HAS
obmmas unest. Koadpdunmentsr nomuaomos Ajekcaniepa, xkoHca u
ux 0000IIeHNT OKAa3bIBAIOTCsI TAKMME, KakK JloKa3aHo bap-Haranow,
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Bupman u Jlurnom B mHauaae 90-x rT.

Burren 3amerns B konre 80-x rr., uTo mosmaoM J[2KoHCA mMmeeT
KBAHTOBO-TIOJIEBYIO TPAKTOBKY KaK M3BECTHAs B TEOPUU ToJieit fnra—
MuJiica CBsI3aHHAS C 3AMKHYTOM KPUBOM KOPPEJISIIMOHHAS (DY HKITHST
— “meryis Busibcona”. B maHHOM ciiydae MbI nMeeM 3-MEDHYIO TeO-
purto Aura—Musica ¢ BeCbMa CHeIUaIbHBIM “TOMOIOrndecKuM’ QyHK-
[IMOHAJIOM JIEHCTBUS — TaK HA3bIBAEMBIM (DYHKIMOHAJIOM UepHa—
Caiimonca. Uaest Tomosiorndeckoii KBAHTOBOI TEOPUU TMOJIST MMEET
JII0OONBITHY O cToputo. B Hauase 70-x rr. Sunrep u Peit Havam Teo-
PUIO JETEPMUHAHTOB SJITATITUIECKAX OTIEPATOPOB U PA3BUJIN aHAJIU-
THYECKU TOJXOM K NHBApPUAHTY PajemaiicTepa, yCOBEPIIEHCTBOBAH-
HbI1 ATbeit. 3HaunTesbHO MO3aHEe B 80-X IT. OBLIO JIOKA3AHO, UTO
aHaJuTHYecKoe Kpydenune Pes—3unrepa JefiCTBUTEIHLHO COBIIAJIAET
¢ KOMOMHATODHBIM KpyueHneMm Pagemaiicrepa (Mrosep n Yurep),
UCIIOJIb3Ysl CUMILTUIIAAJIBHYIO alllPOKCUMAIINIO omepaTopoB Jlarmia-
ca—besibrpamu Ha JuddepeHIaIbHBIX (DOpMax.

B konre 70-x rr. A. ITIBapir mocTaBmI BOIPOC: MOXKHO JIH CTPOUTH
TOIOJIOTUYECKIE MHBAPUAHTHI MHOI00Opa3uil KaK KBAHTOBO-IIOJIEBbIE
hyHKIMOHAIbHBIE MHTErPAJIBI IO BCEM MOJIAM (ITO ObI 9TO HU O3HA-
qaji0) — TAKUM, YTO JEfCTBHE HE 3aBUCUT OT PUMAHOBOI MeTpH-
ku? OH paccMOTpesT IPOCTefInyio abeeBy KaJuOPOBOYHYIO TEOPHUIO
na 1-dbopmax B 3-MHOroobpasmu, 3a3JaHHyI0 jelicTBueM KenbBuHA—
Vaiitxena (iorHocTh nHBapuanTa Xomda), rie KaaudpoBOUHOE IIpe-
obpa3oBaHHe COCTOUT B J06aBKe K 1-hopMe TOUHOrO Caaraemoro,
HEe MeHSIoIero jgetictsue. IIpoBos MOCIeI0BATEIBHYIO TEOPHIO ITO-
ro KaJaubpOBOYHOrO moJis (BKJIouYas mocrpoenue “myxos DajeeBa—
ITonosa”), Isapiy mokazas, YT0 BO3HUKAIOIIEH BEJUYUHE MOYKHO [IPH-
JIaTh CMBICJI: OHA COBMaJIaeT ¢ KpydenueMm Panemaiicrepa—Pes—3un-
repa. BooOire, Teopusi JeTEPMUHAHTOB CTaJjla OYEHb IOIYJISIPHON B
KaJIMOPOBOYHO-MHBAPUAHTHBIX TEOPUSX IOJIsI B CBsA3U ¢ “myxamu Dar-
neeBa—llonosa”. B konme 80-x rr. Burren Hadaj akTUBHOe pa3Bu-
THE TOMOJIOTUIECKUX KBAHTOBBIX TEOPUH TOJI HA PA3JIMIHBIX MHO-
roobpasusix, ocobeHHO pasmeprocteit 2, 3, 4. B TpexmepHoMm cirydae
JyIst Tipocreiiineit HeabesieBoit Teopun Aura—Musiica ¢ dyHKIMOHA-
siom Yepua—CaiiMoHca B KadecTBe JieiicTBUsI BuTTeH 06HApY KU, YTO
TaK HasblBaeMas “meT/isi BUIbCOHA, ec/ii ee TOYHO OIIPEJIE/IUTh, COB-
magaer ¢ mogmHOMOM Jl2koHCa y3soB. He BmaBasich riyOoko B 3Ty
TEOPUIO, MBI yKaXXeM Ha €€ YHUCTO TOTOJOIHYECKYI0 AKCHOMATHUKY
Arbu—Curada: smobast Takas “reopust’, Hazpiaemast TQFT, comocras-
JssteT srobomy (n—1)-MepHOMY 3aMKHYTOMY OPUEHTHPOBAHHOMY MHO-
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roo0pas3uio KOHETHOMEPHOE €BKJINI0BO IIPOCTPAHCTBO, 0ObEIMHEHUIO
MHOT000pa3nii — X TeH30pHOe mpousseenue. JIioboMy n-mepHomMy
OPHEHTUPOBAHHOMY MHOI00OPA3UIO C KPAeM OHA CONOCTABJISET OT-
MEUYEHHBIIl BEKTOP B €BKJIMJIOBOM IIPOCTPAHCTBE, COOTBETCTBYOIIEM
€ro TpaHuIle — € y9eTOM ee OpUEeHTAIUu. Kcm rpaHuiia cocTouT n3
HECKOJIbKMX KOMIIOHEHT, TO COOTBETCTBYIOIIEE €l IIPOCTPAHCTBO —
9TO BEKTOP B T€H30PHOM IIPOU3BEIEHUN, Y HETO €CTh TEeH30PHBIE MH-
nexcel. [locste ckieiiku AByX MHOroobpasmili ¢ Kpaem BIOJIb IeJIOi
KOMIIOHEHTHI TDAHUIIHI HOBBI OTMEYEHHBIH BEKTOD IOJIyYaeTCH M3
TEH30PHOI'0 IIPOU3BEJIEHNUsI JIByX OTMEUYEHHBIX BEKTOPOB CBEPTKOII 110
BCEM MHJIEKCAM, OTBEYAIONIMM 0011eil KoMroHenTe. B kiaccuaeckoit
TOIOJIOTUH OBIIIO0 M3BECTHO TOJIHKO /IBA IIPUMEpa: B 00OUX MpUMepax
BCe MPOCTPAHCTBA OJHOMEDPHBI M OTMEYEHHBIH JIEMEHT — 9TO IKC-
[MOHEHTA WJIM OT SUIEPOBON XapaKTEePUCTUKU MHOr00Opa3us ¢ Kpa-
eM (n = 2k), wam or ero curarypel (n = 4k). O6ocuoBanue 1mo-
BeJIeHUsI TIPU CKJIEliKe jraeT JieMMa 00 & UIMTUBHOCTU IPU CKJIEiiKe
BJIOJIb I1€JIOl KOMIIOHEHTHI TPAHUIIBI JJIsI 9i1JIepOBOil XapaKTepUCTUKI
u “memma Hosukoa—Poxsmaa” (1965/66) 06 aiuTHBHOCTH CHI'HA-
TYDBI IIPU CKJIeHKe, KoTopas coryacuo dunxy (1967) asisgercs ak-
cuoMoit, onpeessromeit 3tu jaBe Beanunnbl. TQFT ¢ mpocrpancTBa-
MU pa3MepHOCTH, O60Jibie 4eM 1, BOSHUKJIM TOJIBKO U3 COBPEMEHHO
KBaHTOBOIT Teopun. HoBble TOMOIOTMYeCKHE MHBAPUAHTHI, HAIIPUMED,
TPEeXMepHBIX MHOroobpaswuii, mosygatorcsd u3 TQFT; ecau mpemcra-
BUTDH 3-MHOTroo0Opasme CKJIeHKO# ABYyX MHOrooOpasmil ¢ KpaeM BIOJIb
0011l TPAHUIIBI, STOT MHBAPUAHT PABEH CKAJIAPHOMY ITPOU3BEIEHUIO
OTMEUYEHHBIX BEKTOPOB. JPPEKTUBHOE KOMOMHATOPHOE IIOCTPOEHUE
TQFT — 3710 Henpocrasi 3amada. OHa Oblaa pelneHa B HEKOTOPBIX
caydasx Typaesoiv—Pemeruxunsiv u1 Bupo-Typaesbim B 90-x 1T,
KOTOPBIE U IIOCTPOUIN HAMOOJIee M3BECTHBIE “KBAHTOBBIE  TOIIOJIOTHU-
YeCKne MHBAPUAHTHI 3-MHOT000pa3uil, KOTOPbIE MOYKHO CIUTATDH TOY-
HBIM OIIP€JIeJIEHNEM KOHTHUHYaJIbHOIO mHTerpaja Burrena. Psim pe-
3yJIBTATOB IMOJIy4eH Takxke AkcenbpogomM—3ubrepom B 90-x rr. To-
[IOJIOTUYECKHE TTPUMEHEHUsI STUX BEJUYUH MOTJIA Obl CTATh BEChMAa
3HAYUTEIbHBIMUA, €CJIA OBl YIAJI0CH TUIyDKe MOHATh UX CBSA3b C TOIO-
JIOTHYECKUMU CBOMCTBAMEI MHOT000DA3Hil M C KJIIACCHIECKOi aiaredpa-
WYECKON TOIIOJIOTUECH.
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Hosble usen B Treopun Mopca

BsaumoseiicTBre ¢ COBpeMEHHOII MaTeMaTUIeCKON U TeopeTUIecKoit
GU3HUKOI IPUHECIIO PsiJi HOBBIX HJIEH B TOIOJIOIMYECKUE ACIIEKTHI Ba-
PHUAIIMOHHOTO ncuncjeHus. HOBUKOB, HCX0/1s1 M3 TaMUJIBTOHOBOI (hak-
TOPU3AIMK CUCTEM KJIACCHMYECKOW MeXaHUKM (HAIDPUMED, BOJIUKA B
PABUTAIMOHHOM II0JI€ WJIA B UZEAJIBHOM YKUJIKOCTH), & TaKkKe W3
TEOPUU JIBM2KEHUs 3aPsIKEHHBIX YACTUIL B TOMOJOTMIECKA HETPHUBU-
aJIbHOM MAarHUTHOM I1oJie, Hadaua B 1981 r. mocTpoenne anaJiora Teo-
puu Mopca 151 3aMKHYTHIX 1-popM BMECTO OTHO3HAYIHBIX (DYHKIIHIA
(byukimonan meficTBUS STUX CUCTEM ILIOXO OIPEJEJIeH, OJHAKO ero
Bapuallus SBJIsIeTCs 3aMKHYTO# 1-opMoit Ha IpoCTpaHCTBAX ITyTeil).
Brima gama kmaccmdukamys MOI0OHBIX JIOKAJTBHBIX JIATPAHKUAHOB
B MHOTOMepHO} Teopun tosist (neiicreue Becca—3ymmnuro-HoBukosa—
BurTena) u copMyInpoOBaHO yCJIOBUE “TOMOJOIMIECKOIO KBAHTOBA-
HUSI KOHCTAHT CBsA3M’, BBITEKalollee 3 TpeboBaHus, 4To (heifHMa-
HOBCKasl aMILIUTY/a (T.€. 9KCIOHEHTA OT AefCTBUsI, YMHOKEHHOIO Ha
MHHUMYIO eIMHUILY ) SBJISAETCS OJHO3HAYHBIM (DyHKIHOHAIOM. Tem ca-
MBIM BapHalldsi JeHCTBUsS JOJ2KHA OBITH IEJIOYUCTEHHBIM KJIACCOM
1-KoromoJioruit Ha MPOCTPAHCTBE IOJIel. ITO — aJIbTEPHATUBHAS
GOpMYJIMPpOBKA  yCJIOBUsI KBaHTOBaHWs Jlupaka It YaCTHUILBI
B II0Jie MAUCHUTHOT'O MOHOIOJSA, HO C(HOPMYJIMPOBAHHAA B paM-
Kax ODIIEeNPUHATOr0 Tenepb (HEeHHMAHOBCKOTO KBAHTOBAHUS BMe-
CTO MIPEIUHIEPOBCKOTO; 3TO0 — ya00Hasd dhopMma JJjis MHOTOMEPHO-
ro 06061eHust. K mog00HBIM HjiesiM B HEKOTOPBIX YACTHBIX CJIydasix
npunum takxke Jlesep—Ixxakup—Temmurron (1982) u Burren (1983).
Awnasior Teopun Mopca (reopust “Mopca—Hosukosa”) Gbuta pa3su-
ta HoBukoBBIM 1 7151 1-pOpM Ha KOHEIHOMEPHBIX MHOTOOOPA3UIX.
OkazaJioch, 9TO B 3TOM CJIydae aHaJoru HepaseHCTB Mopca i au-
cen Kpurudeckux touek (“mepasencrsa Mopca-Hosukosa”) BO3HU-
KAIOT IIPU KMCIIOJIb30BAHUKM KOIOMOJIOTHIT ¢ KO3 DUIMEeHTaMI B TaK
Ha3bIBaeMbIX “KOjibllax HoBukoBa’, mpocreiiliiee u3 KOTOPBIX COBIIA-
JTAeT C KOJIBIIOM JIOPDAHOBCKUX DsI/IOB KOHEYHOTO TOPSIKA C IETBIMHI
koaddunmeHTaMn 0T OJHON ITePeMEeHHON. DTa Teopus ObLIa Pa3BH-
ta, @apbepom (1984), KOTOPBIH JI0KA3a] TOYHOCTH ITUX HEPABEHCTB
[PU OIIPeJIeJIeHHBIX yesoBusix (ananor Teopembl Cumeiina). ITocrpoe-
uue teopun Mopca—HoBukoBa Ha IpOCTpaHCTBaX IeTejb 0Ka3aJ0Ch
BEeCbMa TPYHBIM JIJIsi YACTHUIBI B MarauTHoM nojie: Hosukos u Taii-
MaHOB C(HPOPMYINPOBAIIN U UCIIOIB30BAJIN “IIPUHITAIL IEPEKUIHIBAHUS
IIUKJIOB” JJIsT MHOTO3HAYHBIX (DYHKIIMOHAIOB, HO 0OOCHOBAHHUE OBIIO
CTPOrO J0KA3aHO MMHU JIUIIb B HEKOTOPBIX YACTHBIX CJLyYasiX.
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SHAYNTEIBHO T03/IHEE B CUMILIEKTUYIECKON TOIOJOTUHU, HAYMHAST
¢ pabor Dioepa (1988), moCBsAIIEHHBIX TAK HA3BIBAEMOIA ruorese Ap-
HOJIBJIA, O YHCJIe TIEPUOITIECKUX TPACKTOPUI HEABTOHOMHBIX TAMUJTb-
TOHOBBIX CHCTEM, [IEPUOJMIECKU 3aBUCSIINX OT BPEMEHU, Ha KOM-
MAKTHBIX CUMILJIEKTUIECKIX MHOI000pa3usiX, (DaKTUIECKH TOXKE II0-
SBIJINCh MHOTO3HA4YHBbIe (DYHKITMOHAJIBI, HO 9TO HE Cpa3y ObLIO 0COo-
3Hano. Bapuanmonnsrii mpuainn [aMuIbTOHA HA KOMITAKTHBIX CHM-
IIEKTUIECKAX MHOTOODPAa3usiX BCEryia MPUBOJIUT K CUTYAIIMHA THIIA
Hosuxosa: dyukimonas meiicTBust Bcerja MHOTO3HAYEH. B maabHeii-
mux padorax Makdadd, Camomona u Xodepa (ragano 90-x rr.) sta
Teopust ObLIA J1aJIeKo pa3BuTa. Mbl He Oy/ieM 3/1eCh 00CYKIATH JaJIb-
1e BeCbMa IIyDOKHE aCIeKThl CUMILIEKTUIECKON M KOHTAKTHOMN TOITO-
JIOTHH, TaKne KaK naBapuanTsl I pomoBa—Burrena, Teopuro Xodepa—
Qumambepra— uBeHTAJIsI, 36PKATLHYIO CUMMETPHIO U T.]T.

B 1982 r. BurTen mnpeiio:Kuii OpUrnHAIbHBIN AHATUTHIECKUN Me-
TOJ, JIJIsI JIOKA3aTeIbCTBA OOBITHBIX KJIACCHYECKUX HepaBeHcTB Mop-
ca. Ero ujes okazajiach Ipe3BbIYaiiHO IIJIOJOTBOPHOMN, HO MBI He Oy-
JieM 371eCh BHUKaTh B ee jerayu. Merox Burrena ObLT npuMeHeH
IMazxkurHOBLIM (1987) K 06Cy)maBmIeiics Boimte 3agade HoBukosa 06
OIIEHKE YHCeJI KpUTHIECKHUX TOUEK 3aMKHYThIX 1-popm. HoBukos cie-
JIaJI TIONBITKY MPUMEHEHUsT 9TOTO METOJIa U K HE3aMKHYTHIM (hopMaM
(BekTOpHBIM TI0JIsIM). ATbst 1 BorT ycmentHo npumensiin Metos Bur-
TeHa K T0JIOMOP(MHBIM BEKTOPHBIM IOJISIM, HO 9TOT MIPEIMET BBIXOIUT
U3 paMOK JaHHOH CTaTbU.

Bour mpoBejieH psiji MCCIIeI0BAHNN JIJIsT HEOITHOCBA3HBIX MHOT000-
pasuit B 80-X IT., UCIOJIB3ysl MHOIOOOPa3us IpejcTaBieHnit dbyHIa-
MEHTAJIbHOI IpyIbl — s nesteii reopun Mopca (Hosukos, 1986), a
Takke Jyist Teopun y3i0B (JIe Txanr, Hagano 90-x rr.). DTa obracTs
UMeeT 3HAYUTEIbHBIE IEPCIEKTUBBI, PsiJl TOIOJOTOB B IOCJIEIHUE I'O-
JIbL yJIe it DOJIBINIoe BHUMAHUE M3y YeHUI0 MHOTOOOPA3Uil IIpe/ICTaB-
JIeHUi.

Hospie nagen B Tomosorunm 80-x—90-x rr.:
YeTbIpeXMepHble MHOroodpasus

Coob111ecTBO PUBUKOB-TEOPETUKOB CTAJIO IIPOSBIATH BO3PACTAIONTUI
WHTEepeC K HiesdAM ajredpamdeckoil Tomosornu, HadnHas ¢ 70-X TT.
CraJio sICHO, 9TO B TIPUPOJIE UMEETCST HEMAJIO PEASIbHBIX SBJIEHUN TO-
[TOJIOTUYECKOI TIPUPOJIBI, M OCODEHHO 9TO KACAETCS KBAHTOBOW (Hu3u-
ku. Berogty, rie mosiBjisiroTcsl HeTpUBHUAJIbHbIE (DEHOMEHBI, CBsSI3aHHbIE
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C MarHUTHBIM I10JIEM WJIU €r0 AHAJIOTaMU — TaKUMU, KaK 10Jist SIHra—
Musica (auddepeHInaibHO-reOMeTPUYIECKe CBI3HOCTH B BEKTOP-
HBIX PACCJIOEHUX ), 00A3aTeJbHO MOABATCS TOLOJOrUs. Beiomy, rie
BO3HUKAIOT IT0JISI CJIOXKHOT'O MAaTEMATHIECKOTO XapaKTepa, C HeTPUBU-
aJIbHBIMU OCOOEHHOCTSIMU, MOSTBUTCS TomoJiorust. [lomobubre cutyarun
MTOSIBJISTFOTCSI B HU3KOTEMIIEPATYPHBIX (pa3ax MHOI'MX BEIIECTB, B KU/l
KIX KPUACTAJIAX U APYyTruX. Mbl yIIoMsiHeM 3/1eCh TOJBKO uien pusn-
KOB, OKa3aBIre O0JIbIToe 00paTHOE BJINSAHNE HA UJIEU CAMOI TOIIOJIO-
run. B Teopun moseit dura—Muica 6b11r 00HAPYKEHBI TAKHIE TOTIO-
Jorngeckue eHoMeHbI, Kak MoHomoub [ossikosa—T Xoodra (1973),
[IOKa, ellle SKCIIEPUMEHTAJbHO He OOHAPYKEHHBIN, M WHCTAHTOH, OT-
kpbIThiil B pabore ITosnskosa—IIIapra—Benasuna—Tonkuna (1974),
a TAaKXKe 3aMedaTeSIbHOe YPABHEHNE aBTOAYAJIHHOCTH, KOTOPOMY 3TOT
UHCTAHTOH yJ/IOBJIETBODSIET, Halifennoe B Toil ke pabore. He obcyx-
Jasi cyap0y 9TuX ujell B pusuke, HAIIOMHUM, 9TO B HadaJe 80-X IT.
JloHaJIbICOH HaIlle I 3aMedaTe/IbHOe TPUMEHEHNEe NHCTAHTOHOB U yPa-
BHEHHSI aBTO/IyaJIbHOCTH B 4-MEPHOI TOIIOJIOTUN: HAIIPUMED, Y/IAJI0Ch
JIOKa3aTh, YTO BCIKOe 4-MHOroobpasue (3aMKHYTOE, OJHOCBI3HOE) €
[TOJIOYKUTEJILHON (hOPMOiT TIepecedennii 2-IIMKI0B TOMOTOMIECKA K-
BUBAJIEHTHO CBSI3HOUM CyMMe IPOEKTUBHBIX ILJIOCKOCTEH UM UM KOM-
ILJIEKCHO-COIIPSI?KEHHBIX — T.€. T€OMETPUYECKU PEeAJU3yeTCsl TOJBKO
TPUBUAJIBHBI HAOOP IMMOJIOKUTENBHBIX (opM. VM ObLIm 0OHApPYXKe-
HBI PA3JINYHBIE [JIAIKA€e CTPYKTYPbI Ha HEKOTOPBIX 4-MHOroo0pasnsix.
DTOT 3aMevaTeNbHbBIN (DAKT ONMUpAETCs HA INIyOOKUE Pe3yJIbTaThl 110
Ka4eCTBEHHOU T€OPUH HEJIMHEIHHBIX 9JUINNITUYICCKAX YPABHEHUII ¢ Jac-
THBIME [TPOU3BOJHBIMUA — UTOI OOJIBIION M OYeHb TPYIHON TEOPHH.
On omnumpaercs Takxke Ha Teopemy DPpuimana o roMeoMopdu3Me
4-muoroo6pasuii (Boiie). Ere co Bpemen Konaupbl u3BecTHbI Cliucku
arebpandecKux MOBEPXHOCTEN, T/1e He OYeHb CHILHO ITOTPY/IUBIIICS,
MO2KHO HAWTHU J[Ba OHOCBS3HBIX 4-MHOT000pa3nsi, MOCTPOEHHBIE 110~
Pa3sHOMy, HO UMeIoIe n30MOp@dHbIe (POPMBI IIEPECEUEHUl TUKJIOB.
[To ®puamany, oHu Ha camoM jiejie romeoMopdHbl. OHAKO HA 3TUX
MHOT000pa3usix pa3jIndHbl MHOI0OOpa3us MHCTAHTOHOB — PEIleHnii
YPaBHEHUsI aBTO/LyAJbLHOCTH. DTO U Pemaer Jejgo — oHu ueauddeo-
MOpdHBI!

TlozaHee sTOro TUNA apryMeHThl ObLIN CUJIBHO YJIy4IIeHbI, ObLIO
Hafizieno 0OoJjiee MPOCTOE, TOPA3]0 Jierde HUCCAeAyeMOe yPABHEHUE
Baiibepra—BurTena, Mo3BOJIMBINEE CIIEIATH TEOPEMBI ODOCHOBAHUS
JIETKUMUA ¥ IOJIy9ATh MHOXKECTBO IIOJOOHBIX PE3YJIbTATOB. BbI-
Jla JIOKa3aHa Tak»Ke rurnore3a ToMa 0 pojie MUHUMAJIBHON TTOBEPXHO-
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cru, peasmsyioneit 2-uka (Kporxaiimep u Mposka, koser 90-X IT.).
Quuramen B cepemuae 90-x IT. HaIeJ KPACUBYIO CBA3b YPaBHEHUN
Baitbepra—BurTena ¢ mosmHoMOM AJteKcaHjepa y3J0B MPU OIpe/ie-
JIEHHOM criocobe mmocTpoenust MHOToobpasnit. OH MOJIyIHI BO3MOXK-
HOCTBb 9 (DEKTUBHO BHIYUC/IUTL ITH WHBAPUAHTHI B Psijie IIPUMEDPOB,
BEJIYIIUX K CUJIbHBIM pe3ysibTaraM. /lerajim HOBOro nepuoja pa3Bu-
THS TOMOJIOIHMH MBI OTJIOXKUM JIJTsi CIIEIINAIbHBIX CTATEH.

Mpr He 0OCyK7aeM B 9TOU CTATbE TaKue ODJACTH, KAK TOIOJIO-
IUsl U TeOMETPHS CJIOEHUN Ha MHOrOOOPa3UIX, TEOPUsi OCOOEHHOCTEIH,
KOHTAaKTHAsl U CUMILIEKTUIECKasl TOIIOJIOI S U TeOMETPHsI, TECHO CBsI-
3aHHBIE C 00CYKIABIIMMICS BBIIIIE HOBBIMU METOJIAMH TOITOJIOTUH.

Hesnbrit psiy ryOOKHUX aCIEKTOB TOIOJIOTUN HEOJHOCBASHBIX MHO-
roobpa3mil TakKe OCTAJICS 33 MpeJejaMUi HAIleill CTaThbU, BKJIIOYAs
teopuio “don HeiimanoBckux mHBapmanToB’ — anajora dmnces ber-
T 1 POPMYJIbI MHJIEKCca, HepaBeHCTB Mopca u kpyuenust Panemaii-
crepa, paspuBasinytocsi Areeit, 3uarepom, HosukosbiM, [TlyOumbiM,
JlorTom, I'pomoBbiM, Papbepom B 1980-x rr.
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