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AJIEKCAHJIPOB U3 JIPEBHEN DJIJIA B

BEX1 YKN3HU

Antexkcanap Hanmnosna Asekcammapos pommiics 4 asrycra 1912 r. B gepeBHe BoJibiHb
owiBITeil Pszanckoii ryoepunu. Ero pogurenu ObLu yauTeasiMu cpe/iaeit mkossl. B 1929 1.
OH TIOCTYIHUJI Ha (pu3mdecKknii (pakynabreT JIeHMATpaICKOTO YHUBEPCUTETa, KOTOPBI OKOH-
g B 1933 1. HacraBamkamu Asekcannposa cramn B. H. Jlemone (1890-1980) — BbI-
Jarorumiicss reomerp n asarebpanct, a takxke B. A. @ok (1898-1974) — onun u3 Kpym-
HeHmux (GU3MKOB-TEOPETUKOB MPOILIOro Beka. llepBbie HaydHbIE PAOOTHI AJIEKCAHIPOBA
MIOCBSIIEHBI HEKOTOPBIM BOIIPOCAM TE€OPETHIECKON (pu3nku n MmareMaTuku. B nasbheiinem

OCHOBHO CIIEIAJBHOCTHIO AJIEKCAaH/IpOBa CTaja TeOMETPHUS.
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4 A. 1. AJIEKCAHIPOB (1912-1999)

B 1935 r. AnlekcanapoB 3aIuTiI KaHIUIaTCKyI0, a B 1937 . — JOKTOPCKYyIO auccepra-
0. B 1946 1. on ObLT n30paH 4I€eHOM-KOPPECIOHAEHTOM, a B 1964 1. — JeficTBUTE/IbHBIM
qIeHOM AKaJIleMUu HayK.

C 1952 o 1964 rr. AjtekcanipoB ObLI peKTOPOM JIEHHHIPAJICKOrO TOCYIapCTBEHHOIO
yauBepcurera. B atu rompr Astekcanapos akTUBHO U 3 MOEKTUBHO TOJIEPKUBAJ OUOJIOTOB
B ux Oopbbe ¢ jbicenkousmom. [IpenogaBanue reneruku B JII'Y nauamocs yxke B 1950-x
rojlax, TOrJia KakK B JPYI'MX YHUBEPCUTETAaX 3TO Npou30ILio julib B 1965 r. C umenem pek-
Topa AJIeKcanIpoBa CBA3aHO CTAHOBJICHUE TAKUX HOBBIX HAIPABJICHUil, KAK COIMOIOTH
1 MaTeMaTHIecKas SKOHOMWKA, ITOJIYIUBIINX €r0 JefCTBEHHYO TOIEP:KKY B TIEPHOJ, T0-
HeHUil. AJIeKCaH/IPOB UMeJT OTPOMHBIN ABTOPUTET U Y MACTUTHIX YIEHBIX, U Y MOJIOIEK.
«OH pyKOBOJIIJT YHUBEPCUTETOM HE CHJIOHN IMPUKa3a, & MOPAJIBHBIM aBTOPUTETOM», — OTMe-
st B. . Cmupros (1887-1974) B ajipece, HAIIMCAHHOM TI0 CJIYYAI0 YXOJa AJIEKCAHIPOBA
C 1I0CTa PEKTOPA.

B 1964 r. no npurnamenuio M. A. JlaBperrbesa (1900-1980) AsiekcanIpoB Hepeexai
¢ cembeit B HoBocubupcek, r/ie Halesa MHOIO BEPHBIX JIpy3eil u yueHuKoB u 110 1986 T.
BO3IJIABJISLT OJUH U3 oT/1e10B IHcTuTyTa MaTemMaTuku, nnpeno/asa B HI'Y u pazpabora
HOBBIE BAPUAHTHI MTKOJBHBIX yIeOHUKOB 110 reoMerpuu. Cubupn AJieKcaHIpOB OTIAT HE
TOJIBKO JIYIIy U CEPJIlEe, HO U 3/I0POBbe, IepeHecs KiremeBoii sunedaaut. C amnpens 1986 1.
J10 cBoeit Konunubl 27 urosta 1999 1. Anekcanpos paboran B Cankr-IlerepOyprckom or-
nenennn Maremarudeckoro nacruryta uMm. B. A. Crekiiosa.

Bkuaan B HayKy

Henom xuzun AstekcanpoBa Oblia reomerpus. B ero paborax mosyumia pasBuTHe
TEOPHS CMeITaHHBIX 00BEMOB BBIMYKJ/IbIX Tesl. OH JT0Ka3as1 pyHIaMeHTaJIbHbIEe TEOPEMBI O
BBITTYKJIBIX MHOTOTPaHHUKAX, CTOSIIIE B OJHOM PsiTy ¢ TeopeMamu Jitiepa 1 MUHKOBCKO-
ro. B ¢Bs13u ¢ HaiijieHHBIM perieHneM mpobsieMbl Beitiss AjtekcaHIpoB pe IOz T HOBBII
CUHTETHIECKNI METOJ] JJOKA3aTeIbCTBA TEOPEM CYIEeCTBOBaHUs. Pe3yIbTarsl 3TOro nMuKJIa
pabor mocTaBman uMst AJteKcaHIpoBa B OfuH psaj ¢ uMenamu Eskimma u Ko,

Baxkubiit Bkjasr AjiekcanipoBa B HayKy — CO3J/IaHHE BHYTPEHHEH T'eOMETpUU Hepery-
JISIpHBIX 1oBepxHOCTeil. OH paszpaboTas yAUBUTEIbHBIN 110 CHJIe W HATJIAIHOCTH METOJL
paspes3bIBaHKs U CKJIECHBAHKA. DTOT METOJ O3BOIUI AJIEKCAaHIPOBY PEIIUTh MHOI'HE JKC-
TpeMaJIibHbIE 3aJ[a9i TeOPUN MHOT000Opa3uil OrpaHuIeHHO KPUBU3HBI.

AJtekcaHIPOB MOCTPOMT TEOPUIO0 METPUIECKUX ITPOCTPAHCTB C OJJHOCTOPOHHUMHU OI'pa-
HUIEHUSIMU Ha KPUBU3HY. BO3HUK €JIMHCTBEHHBIN M3BECTHBIN KJIACC METPUYECKUX IIPO-
CTPAHCTB, 0OOOIIAININX PHMAHOBBI TPOCTPAHCTBA B TOM CMBIC/IE, YTO B HUX OCMBICTIEHO
IEeHTpaJIbHOE JIJIsi PUMAHOBOI NeoMeTpun MOHsTHEe KPUBU3HBI. B paborax Asekcanapo-
Ba 10 TEOPUU MHOrooOpasnii OrpaHMYeHHON KPUBU3HBI JAHO Pa3BUTHE I'€OMETPUYIECKOI
KOHIIEIIUN IIPOCTPAHCTBa B IPOAOJIKeHre Tpaauiun, uaymeii or [aycca, Jlobadesckoro,
Pumana, [lyankape u Kaprana.

B knaccudukarope MareMarmdecKux HayK, coctaBieHHOM B 2010 1. cOBMECTHO pejak-
topamu Mathematical Reviews u Zentralblatt fiir Mathematik, nmeerca pazmaen 53C45
Global surface theory (convex surfaces a la A. D. Aleksandrov). Takoii vectu cpenn pyc-
CKHUX TeOMEeTPOB He yI0cTOoeH Jaxke JlobadeBckmii. AJIeKCaHIPOB CTAJI IEPBBIM T'€OMETPOM
Poccun XX Beka.
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Hcroku reomerpun

[TonsTs MUpOBO33peHne AleKcaHIpoBa HEBO3MOXKHO 0€3 00pallleHnst K KOPHSIM €ro JIio-
oumoit nayku. «Ilacdoc coBpemenHolt MaTeMaTUK B TOM, YTO IIPOUCXO/IUT BO3BPAT K I'pe-
KaM», — mcas oH B 1981 r. Jlrobumbrii to3yHr Astekcanaposa — «Hasza, k Epkiy!s.

[eomeTpusi — 9acThb KyabTyphI JipeBHero mupa. CJre/ibl S1I0XU BUJIHBI B CAMBIX a0CTPaKT-
HBIX €€ MOHATUIX. BHE COBPEMEHHOr0 KOHTEKCTA TPY/IHO pa300paThCs B 3JIEMEHTAPHBIX OC-
HOBaX HAHOTEXHOJIOI'UI ¥ KBAHTOBOM JIOTUKH. [[puMeThl BpeMeHr OTparKeHbl B 9BOJIIOIIHI
JII000#1 HayJHOW cucTeMbl. ['eoMeTpus BO3HUK/IA KaK OTBET Ha Pa3HOOOPA3HbIE TOTPEOHO-
cTH YesjoBeka. K€ Mucruyeckue, mo3HaBaTeIbHbIE U SKOHOMUYECKAE NCTOTHUKU COCYIIE-
CTBOBAJIN B €IMHOM KYJIBTYPHOM IIPOCTPAHCTBE YeJI0BEKA TONO BpeMeHN. BasKHBIM UCTOY-
HUKOM TeOMEeTPHUHU OBbLIO 3eMJIEyCTPOICTBO, COCTaB/IEHHE KaJaCTPOB U COOTBETCTBYIOIIEE
HAJI0r000/10KeHne. SHAMEHHUTDIE TapleJoHalThl Erunra ObLIn HAJIOTOBBIMU CJIy2KAIIUMH,
HCIIOJIb30BABIINMHI BEPEBKY JIJI 0OMepa 3eMesIbHBbIX Ha/iesoB. HaBbIKKM rapiieoHaIToB
IPUMEHSIJIUCh U B CTPOUTEIbCTBE. [[MpaMuibl TOCTPOEHBI 3810110 JI0 UX IeOMETPUIECKO-
ro OlpeeIeHus.

YiuBuTeIbHA UCTOPUS aOCTPAKTHBIX T€OMETPUIECKUX MOHATHI TOUKH, IUC/Ia, (PUTYPBI
U Tejia, MPUIIeIINNX K HaM U3 TJIyOMHBI BeKOB. Mbl pejKo oTiaeMm cebe OT9eT B TOM, UTO
IITKOJTbHBIE apugMeTuKa U FeOMeTPHUs HEeCYyT HaM JOPOTroe MHTEJIEKTYATbHOE HAC/IEINe
HAIIX HAWJIPEBHEHIINX IIPEIKOB.

Het coBpemennoro 1uejioBeka, KOTOPBIi He 3HAET, 9TO TaKoe TpeyroJabHuK. OHAKO MaJIo
JIOJIEH BJIAJIeeT OIIpejiesieHHeM TPEYTroJbHUKA. JTO JIAJeKO He CIydaiiHO — TaKoro olpe-
nesiennd Her y EBkina. OH roBOpUT 0 TPEXCTOPOHHUX (DUTYpaX, HMOICHsIsA, 9TO «(PUTypa
€CTh TO, YTO COJIEPKUTCH BHYTPU KaKOW-HUOY/Ib NI KAKUX-HUOY/Ib IPaHuIly. BUaHO, ITO
ornpesienienne EBkuiaa wHaBesHo TexHOjOrHeil 3emiiemepa. [losesno ormMeTruTsb, 9TO WH-
CTUTYT COOCTBEHHOCTH MHOTO JIpeBHee reoMeTpuu. V3mepsiTh y4acTOK, HAXOJSICh 3a €ro
npejiesiaMi — 3TO OJHO, a 3aXOJUTh BHYTPb Hajesa — JeJa0 coBceM nHoe. Eié 6oibie
orpaHUYeHnit ObLIO y JIPEBHUX T'€OMETPOB 1P 0OMepEe CTPOUTETLHBIX COOPYKEHUI TaKUX,
Kak rupamMuibl. O BHYTPEHHEM yCTPONCTBE MUPAMEILI XEOIICa TapIeI0HAIITHI CTAPAJIUChH
He 3a/[yMBIBATbCS UJIN, BO BCAKOM CJIydae, He TOBOPUTH 00 9TOM ITyOJIUIHO.

B coBpemMeHHBIX TepMUHAX IIPUHSTO FOBOPUTH, YTO EBK/INI paccMaTpuBaJl BBITYKJIbIE
durypnl. C Harreil TOYKU 3peHNsT MOHATHE BBIMYKJIOCTH BITOJIHE dj1eMeHTapHo. Purypa
SIBJIIETCSA BBIMTYKJION, €CJIU OTPE30K, COCTUHSIONINI JTI0ObIe JIBe TOYKHU 3TOW (PUTYPBI, HE
BBIXOJIUT 3a €€ MPeJe/ibl. YIUBUTEIBHO, UTO TAKOMY OIIPEJE/IEHUI0 IyTh 0ojiee CTa JeT.
TpeyrosibHUK B COBPEMEHHO# MaTeMaTUKE IPUHSATO OIPEJIEISITh KAK BBITYKJIYI0 000JI0UKY
TPEX TOYEK, TO €CTh KAK HANMEHBINYIO BBITYK/IYIO (DUTYPY, 9TH TOUKHU cojieprKaIyo. Eeaun
BOUTDH B 3€MJIIO TPU KOJIBIIIKA W CTSIHYTH JIACCO, MET/Is KOTOPOTO OXBATHIBACT 9TU KOJIBIIII-
KU, MBI OUYE€PTUM TPEYTOJbHUK. TaK Jejaaul U rapreIOHallThl, OJJTHAKO BHYTPEHHOCTD W3-
MepPSIEMOT0 y9IaCTKa MOTJIa ObITh HEJIOCTYITHA, TaK KaK IIPEICTABIISIIa COOOM Ty KO Ha e
Hasenr n B Hamm jqHM MOYKHO U3MEPUTH U OOJIOKUATH HAJIOTOM, a BOT MOTBITKA HATATUBATH
BEPEBKM BHYTPHU TyKOI0 yIacTKa — ITO MOKYIIEeHNEe Ha YaCTHYIO COOCTBEHHOCTD. IlepBhie
orpejiesieHns EBKIM1a — YKUBbBIE CBUIETE/HN JIPEBHUX SKOHOMUYIECKUX OTHOIIEHUIA.

FeOMeTpHH KaK OCHOBa HAayKH

[eomeTpuio MHTEpPECYIOT KaK KadeCTBEHHBbIC, TaK U KOJHMYCCTBEHHBIC CBOWCTBa IIPO-
CTPAHCTBEHHBIX (popM 1 oTHOIIeHH. [IpuMepbl KaueCcTBEHHBIX NeOMETPUIECKUX 3HAHUIT
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JTafOT MPU3HAKN PaBeHCTBA TPEyroJIbHUKOB. HaxoxKpeHne 1uiomaeil, JJInH U 00bEMOB —
00pasIbl KOJTMIECTBEHHBIX NCC/IeI0BaHUIA.

A6CTpaKHI/HO HpﬂMOfI B reoMeTpun MOKHO OTHECTHU K MHTYUTUBHBIM IIPDEICTaBJICHUAM.
[Ipsimasi — 9TO 1EJOCTHO BOCIpUHUMAaeEMas «JJinHa 0e3 mupuubl». Ha npsmoit ectb TO4-
KI W IpgMasg MOJTHA allPUOPHO, YTO HE MOCTYJIMPYeTCs, MO0 M TaK sICHO. BerecTBeHHbIE
YUCJIa JPEBHUX BOSHUKaIOT KaK IIPOIECCHhI, a HE 3aKOHYCHHbIEC IIPOAYKTbI MHTYUIIWUN. LII/IC—
J1a — Ju00 3aBepIIEHHBIE POIECChl COCTABJICHHUS €IMHHUI-MOHAI, JTUOO He3aBePIIEHHBIE
IIPOTIECCHI COM3MEPEHNsT HECON3MEPUMBIX BETIIIH.

Hayxka BriepBbIe cTOIKHY/IACH ¢ TTPOOJIEMOIT UCIUCIEHUST KOHTHHYYMa B TUIYOOKO#l JIpeB-
HOCTH. BhImarommumest OTKpbITHEM eBKJINI0BOI TeOMETPUN CTaJIa HECOU3MEPUMOCTH CTOPO-
HBI U raroHa/m Keajiparta. OOHapyKUB OTCYTCTBHE 0O0ITeil Mepbl Y CTOPOHBI U TUArOHAJIN
KBaJipaTa, HAIIN IPEJKA BBISCHUJIN, 9TO PAIMOHAJBHBIX YHCE HEJOCTATOYHO JIJIs IIPaK-
THYecKuX u3mepenunii. [loe3Ho moMHUTE, 9TO palioOHAJIBLHBIX TUCEJT CTOJIBKO 2Ke, CKOJIBKO
U HATypaJbHBIX. PalmonaabHble 9rcIa 3all0JHII0T CIETHOE MHOYKECTBO, TO €CTh CJIyKaT
Pa3HOBUIHOCTBIO TOT'O YK€ KapAMHAJIHHOTO YHUCJIa, KOTOPHIM MbI CENOJIHS XapaKTepU3yeM
3aIrac JeMEHTOB HaTypaJbHOro psama. HamapeBHeilmast uaest MOTEHIINAIBHONR OECKOHEU-
HOCTH B (pOpMeE MOC/IEIOBATEIHFHO MTPOIOJIZKAOINIETOCA CI6Ta OKa3aIach HEIOCTATOTHON
JIIS KOJIMIECTBEHHOrO aHam3a B reoMerpun. OTpe30K pacialics Ha TOYKHA B TEOPUU CXO-
juvoctu psiioB Oypee. ComsmepuTh 9acT OTpe3Ka U TPAHC(PUHUTHBIE UUCIA — 9TO U
€CTh MPoOJIeMa KOHTUHYYMa B TOM 2Ke OOIEHAayYHOM ILIaHe, B KAKOM JIPEBHUE COU3MEepsi-
JIN JIMaroHaJjb U CTOPOHY KBajipaTa. OTKPBITHE HECOU3MEPUMOCTU CTOPOHBI U JUATOHAJII
KBaJ[paTa Takasl K€ BBICOUYAMIas BEPIINHA MaTeMAaTUKN, KaK HE3aBUCHUMOCTH IIATOIO II0-
cTyJIaTa, aKCHOMbBI BBIOOpA MJIM THIIOTE3bl KOHTUHYYMA.

Jlo reoMeTpun HEMOJIHOTA CHCTEMBI PAIMOHAJIBHBIX UNCET He BBI3BbIBAJIA 3aTPY/IHEHUI.
Hukakux BpOXKIEHHBIX IMIPEICTABICHUI O BEIECTBEHHBIX YHCIaX Y JIOJeil He HabJIrom1a-
Jock. HemoctaTouHOCTh parmoHa/IbHBIX YUCe/T OOHAPYKMIACH B IIPAKTUIECKUX M3MEPEHNU-
AX. FeOMeTpI/IH IIPK BOSHUKHOBEHUU UMEJIa IIPAMO€ OTHOIIIECHNE K COIIMAJIbHBIM PEryJIsaATO-
paM, Tak KakK MCIO0JIb30BaJIacCh I HAJTOTOO0I0KEHUsT 1 COCTABJICHUS 36Me/IbHBIX KA 1aCT-
poB. MaremaTnka raplieJoOHaIITOB JIOJKHaA ObLia 00Ja/1aTh CHJION 3aKoHa. 1peboBaHmsI
eJIMHOI OTYETHOCTU W BCEOOITHOCTH M3MEPEHNi, & He KaKhue-TO allPUOPHBIE MJIeN, BEINn K
[OVICKY U TIOCTPOEHMIO TOMOJTHEHHOrO Habopa [mces. B ocHOBe mMaTeMaTndecKoil MHTYH-
NN JIDEBHUX JIEZKAJIO TIPEJICTaBIeHNe 00 OTpe3Ke MPsIMOil KaK O IOPUINIeCKU KOPPEKTHOM
OTIpe ie/IeHNN KyCKa HATSHYTON BEPEBKM, B3ATOIO B KAUeCTBe 9TajioHa n3Mepenuit. Teopust
Mepbl BOCXOJUT K I'€OMETPUM, BOSHUKIINEH M3 IOPUINIECKUX MPOIEIYP, TPEOYIOININX I10JI-
HOIi OIIPeIeJIEHHOCTH U OJHO3HAYHOCTH B IpuUMeHeHusX. Jloruka Apucroress ciemoBaJia
3a reOMeTpHell 1 oTpazkaJia e€ MeTOI0JIOTHIO.

Bosspar Kk EBKnay

AJtekcaHIpOB OCYIIECTBUI IMOBOPOT K CHHTETUIECKON T'€OMETPUU JIPEBHUX T'OPA3/I0 B
DoJIee TOHKOM CMBICJIE, €M TO Telepb MOHUMAIOT. Pedb UIET He MPOCTO O Mepexojie OT
[JIaJIKOM JIOKAJIbHON TeOMEeTpUN K NeOMETPHUH B I1e/I0M 0e3 orpanndenuii guddepenmnupy-
emoctu. ['opa3io BaxkHee BUJIETH, U4TO AJIEKCAHIPOB, paciiupsis MeTojbl auddepeniiu-
aJIbHOI reOMeTPHUH anmnapaToM (pyHKIINOHAIBHOIO aHAJIM3a U TEOPUU MEPbI, CTPEMUJICH K
COCTOSIHUIO MaTeMaThuKu BO BpeMeHa Epkimna. Maremaruka Oblia reomerpueii (apyroit
MaTeMaTHKU BOBce He Ob110). CHHTE3UpYsI TeOMETPUIO C JAPYTHMH Pa3/eJIaMi MaTeMaTHKI
XX Beka, AJeKcanIpoB BOCXOIM K AaHTUIHOMY UJICATY €IMHON HAyKH.
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AJiekcanIpoB He TOJIBKO IIPEOJI0JIEST MHOTHE JIOKAJIbHBIE OorpanndeHus anddepeHiim-
aJIbHOI T€OMETPUN TTOBEPXHOCTEH, OCHOBAHHO HA NH(OWHUTEZNMAJIBHBIX METOIAX 1 UJIESTX
Hpiorona, Jleitbauia u ['aycca, HO n oboraTua reoMeTpuio anmnaparoM (GpyHKIIHOHAILHOIO
aHaJIN3a, TEOPUKM Mepbl U ypaBHeHUil Maremarudeckoii dpusuku. Havarsiit Ajekcanipo-
BBIM [TOBOPOT K CUHTETUYECKUM METOJIaM ObLT Hen30e:KeH, 9TO UJLIIOCTPUPYIOT IIPEKPAC-
Hble PE3y/IbTAThl TAKUX YUECHHUKOB U Ipojosrkareneil uiaeit Asekcangaposa, kak M. JI.
Ipomos, I'. 4. Ilepeasman, A. B. TToropesnos (1919-2002) u FO. I'. Pemernsik.

I'eomerpust m MuUpoBO33peHTE

[eomeTpusi BO3HUKIIA B pe3y/IbTaTe MPaKTHICCKON JIeATEIbHOCTH Ye/IOBEKa, OHa CO3/1a-
Ha Y€JIOBEKOM JIJIsI TOTO, YTOOBI OPraHu30BaTh COOCTBEHHYIO KU3Hb U U3MEHUTH €€ K JIyd-
memy. JesloBeK — MCXOHBIN IIYHKT, TBOPEI 1 1ejib ku3au. Obmme Bo33perus AJlekcaH-
JIPOBa, OIIPEJIE/IS/INCh €r0 €CTECTBEHHO-HAYYHBIMI B3TJISIIAMU, CJAOKUBIIUMUCS IIPU HU3Y-
gennn reomerpun. Jlameko He ciyuaitno AstekcanapoBy nmionuposasn uaen K. Mapxkcea,
BbIpaxkenuoie B Te3ucax o Deitepbaxe.

AJtekcanpoB He ObLI 9eJIOBEKOM IIPOIILIOr0, HO IIPOIILIOr0 He CTECHSICS. Y MeJI BUIETD
CcOOCTBEHHBIE 3a0JTyKJIeHNs U OTKA3bIBATHCA OT HUX. He mpaTa cBou ommuOKY 1 cTapaJsics
UX BBIIPABHUTH 110 Mepe BO3MOKHOCTU. VIHTepecoBajcs He TeM, KTO UeM 3aHUMAaeTCs, a
KTO 4TO caenaji. He kuamics cam HU4YeM U HEHABUIET MEPUTOKPATH3M. BbLI InHaAMUYeH
U IPUHIUIINAJIEH 10 OTHOIIEHWIO K NCTUHE.

Kaxkapiii cam cebe JoBepsieT HeB3Upasi Ha JIyKaBble ONOBOPKU. AJIEKCAHIPOB yMeJI pac-
[POCTPAHSATh MPAKTUKY JIOBEPHUsST Ha JPYTUX, UCXOI U3 HMPE3YMIIINNA OPSII0IHOCTH, KO-
Topas jeiicrByer 10 mepBoro cbos. Cam AjieKcaHapoB ObLIT 9eJJOBEKOM YeCTH, YbH CBU-
JIeTeJIbCTBa MOXKHO IPUHUMAThL KaK COOCTBEHHBbIE — 06e3 J0Ka3aTeIbCTB. AJIeKCaHIpOB
CTaBUJI JIOBEPHE BBIIIIE JIOKA3ATEIbCTB.

Otuka AJjieKcaHapoBa

CuHTE3UPysI TeOMETPHUIO ¢ MPOYNME Pas3jIejaMi MaTeMaTHKH, AJIEKCAHIPOB BOCXOJIIIT
K aHTHYHOMY HJIeasly €IWHON HayKW W IIOMEIaJ HAYYHOCTh B IIEHTP CBOUX 3TUYECKUX
BO33pEHUM.

PaSMbIH_I.HeHI/IH O HPpaBCTBEHHOCTHU A.HGKCELH,D;pOBa CB#A3aHbI C IIPOTHUBOIIOCTaBJICHUEM PE-
JINTUO3HOW Bepbl W HAYYHOr'O Noucka. He mieasibHasg aOCTpaKIud, & PEaJIbHbIN YeJI0BEK
CO CBOMMH 3€MHBIMEU 3a00TaMU CTOUT B IEHTPE €ro STUKU. UeJIOBEK, Iyl UCTUHY,
— TBOpeEI, 0OCTOATEILCTB >KU3HU, €€ UCTOYHUK U Ieb. g AjekcanapoBa BayKHbBI Kak
OTKPBITOCTh HAayKM, TaK U €€ MPUHIMIHUAJILHBINA OTKa3 OT JIIOOLIX (OpM JIorMaTu3Ma u
cyObEeKTHBU3MA, TIPUCYIIIUX BeEpe.

HeHaBI/ICTb AﬂeKcaHﬂpOBa BBI3bIBaJIN JHO6I>I€ IIPOXOAMMIIBI, IIOIIBI 1 MHKBU3UTOPLI OT
«MapKCU3May, UCIOJIb3YIONIe HAyKy B HU3KUX KOPBICTHBIX TesiaX. Mex 1y HayKoil u Bjia-
CTBIO JIEZKUAT IIPOTIACTh OTUYK/IeHns. BiracTh IPOTUBOCTOUT CBODO/IE, COCTABJISIONIEH CYIII-
HOCTH MareMaTuku. B Hayke AJiekcaHIpoB BHJI€/I MHCTPYMEHT, KOTOPLIA OCBOOOXK1aeT
JeJI0BeKa MaTepHaJIbHO M PACKPEIOIIAeT ero HHTeJIeKTya bHo. ['eoMerpus yuamia AJrek-
CaHJIPOBa yYHUBepcaabHOMY T'ymanmsmy. OH Jjrobur caoBa aroctosa Ilasma u moBTopsi,
4TO B reoMeTpuu «HeT HU Ejnuna, nu Uynesas. YemoBevHoOCTh, OTBETCTBEHHOCTD U HAY Y-
HOCTBb — TaKOBbI COCTAaBJIAIOIINUE ITOJTHOTBI HPaBCTBEHHOCTH I10 AJIGKC&HZLPOB}/. qe.HOBeK —
HNCTOYHHUK U IIeJIb BCEI'o. TaKOBO colepzKaHnue YHUBEPCaJIbHOI'O I'YMaHU3Ma. quIOBeK — B
oTBeTe 3a Bce. TaKoB CMBIC/I OTBeTCTBEHHOCTH. HaydaHOCTh, Kak desioBedecKoe Cy»KJIeHue,
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OTBJICYEHHOE OT CYOBLEKTUBU3MA, JIEZKUT B OCHOBE HPABCTBEHHOCTH. TBEp/ible MPUHIU-
bl AJtekcaHIpoBa JIe/Ia/Ii IPeJICKa3yeMoil 1 TParndHoi ero cyan0y. 3ammura UCTHHBI —
TYKETBIT KPECT, OJMHOKOE CIy2KeHne. AJIeKCAH/IPOB IacTO OILYIas Ce0s «PhI2KIM y KOB-
pay». Hemonmmanue u riiymjeHue — yiesa reposi Ipu KU3HU. BpeMsi ctaBUT BCE Ha CBOU
MecTa — AJIEKCAHJIPOB OCTAJICS B UCTOPUU BEPHBIM DhIIAPEM HAYKH.

AJtekcaHAPOB 1 COBPEMEHHOCTD

AJiekcanIpoB Mo T9epKUBAI KPUTHIHOCTD HAYKU U €€ Oe3rpaHnvIHyIo MPEJaHHOCTD HC-
TnHe. Hayka oObscHSET «KaK OHO eCTh Ha CaMOM Jiejle» C BeJNYneM U CKPOMHOCTBIO,
OCHOBBIBasICh Ha OIbITE, (paKTaxX 1 JIOTUKe. AJIEKCAHIPOBA JIIOOWIN U HEHABUJIEU 38 OJTHO
u 10 xke. [lernm ero or3nIBBI O CBOMX pabOTaxX M 3aMaTINBAJIA PA3BUBAEMbIE UM ITOXO/IbI
U HallpaBJIeHUS B HayKe. Ero oOBHHSAIM B CHOHU3ME U PACCUUTBHIBAIN HA €0 aHTUCEMU-
tu3M. MarepHO CKJIOHSIM €r0 KOMMYHHCTHYECKUE YOCXKICHUS U IMOYTUTE/IHHO ITPOCUIN
namcatb nucbMmo B LK KIICC wunum xypuan «Kommynucrs. [lieBanucs Ha ero dbuo-
codbCcKre COUMHEHUs U 3aCTABJISIM CTYJACHTOB CIaBaTh 110 HUM KaHIUJIATCKUI MIHIMYM.
Mpmuorue nurepckue mpodeccopa HeIPeCTaHHO BOCXHUIAIOTCA JTBOPIIOBBIM KoMILIekcoM [le-
Teproda, HO He MOTYT IPOCTUTH PEKTOPY AJIEKCaHIPOBY MYIpOe PelreHne O CTPOUTE b
CTBe TaM YHHUBEPCUTETCKOIO TOpojKa. B robl mepectpoiiku AJiekcaHIpoBa OOBUHUIN B
JIICEHKOM3ME U HATPaJIMIN OPJEHOM 3a BKJIAJ] B COXPAHEHHE W PA3BUTHE OTEYEeCTBEHHOM
PEeHETUKU U CeJIeKIu. TakoB ObLI MacuITad JUIHOCTH STOTO Ye/I0BEKA.

2Kusnp AstekcanipoBa BKJIIOUHIA B CBOM BPEMEHHbIE DAMKH BO3HUKHOBEHHE U PaC-
naJ; Coserckoro Coroza. CiioxkHas, ecu He NapaJoKCaJIbHas HJIE0JOrus KOMMYHU3Ma
paccMaTpuUBaeT MHJINBHJIYAJIBHYIO CBOOO/Y KaK HEOOXOJIMMOCTH, OCO3HAHHYIO B KOJLIEK-
TuBe. KOJIJIEKTUBU3M CKJIOHEH IMPEBPAIATHCA B TET€MOHHMIO CTAHIAPTU3AIMN U TOTAJIU-
Tapu3Ma POBHO TaK »Ke, KaK WHIUBHUIYyaIU3M TOPOXKIAET TUPAHUIO aOCOTIOTU3MA U TJI0-
banmumzaruu. Jlukrarypa, mpocreiiiias (popMa yHUBEPCAJLHOTO MOTIYUHEHUsI, CTAHOBUTCS
HEN30EKHBIM MHCTPYMEHTOM KaK WHJIMBUJIyaJIM3Ma, TaK U KOJJIEKTUBU3Ma. B MopaJib-
HOl cdepe KOJJIEKTUBU3M BBICTYIAET KaK aJbTpPyu3M. B cdepe MbIIIeHns — poxKIaeT
MucTuimsM. Kpego nHInBuIyam3Ma — 3rou3M U parmoHaIbHOCTh. Vten AjtekcanipoBa
MPOTUBOCTOSAT PAIMOHATBLHOMY S3TOM3MY, aOCTPAKTHOMY OOBEKTUBU3MY M MUCTUIECKOMY
jormarusMy. ['ymaHuzanus HayKyd KakK BEKTOD €€ Pa3BUTUS — BarKHEHNINNUT KOMIIOHEHT
BO33peHnii AjtekcaHIpoBa Ha OyIyIlee HaAyKHd U OOIIeCTBa.

YHuBepcaIbHbII TyMaHIU3M reomerpa AJIeKCAHIPOBA, BOCXOIAIINN K NePOSIM aHTHIHO-
CTH, OCTAHETCH B COKPOBUIIHUIIE JIYUIINX MEMOB YeJIOBEYECTBA.



ALEXANDROV OF ANCIENT HELLAS

Life’s Signposts

Aleksandr Danilovich Alexandrov was born in the Volyn village of the Ryazan province
on August 4, 1912. His parents were high school teachers. He entered the Physics Faculty
of Leningrad State University in 1929 and graduated in 1933. His supervisors were Boris
Delauney (1890-1980), a prominent geometer and algebraist, and Vladimir Fok (1898-
1974), one of the outstanding theoretical physicists of the last century. The first articles
by Alexandrov dealt with some problems of theoretical physics and mathematics. But
geometry soon became his main speciality.

Alexandrov defended his PhD thesis in 1935 and his second doctorate thesis in 1937.
He was elected to a vacancy of corresponding member of the Academy of Sciences of the
USSR in 1946 and was promoted to full membership in 1964.

From 1952 to 1964 Alexandrov was the Rector of Leningrad State University. These
years he actively and effectively supported the struggle of biologists with lysenkoism.
Genetics had been in the syllabus of LSU in the 1950s whereas this happened in the other
domestic universities only in 1965. The name of Rector Alexandrov is connected with the
uprise of the new areas of science such as sociology and mathematical economics which he
backed up in the grim years. Alexandrov was greatly respected by established scholars as
well as academic youth. “He led the University by moral authority rather than the force
of direct order,” so wrote Vladimir Smirnov (1887-1974) in the letter of commendation
on the occasion of Alexandrov’s retirement from the position of Rector.
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In 1964 Mikhail Lavrentyev (1900-1980) invited Alexandrov to join the Siberian Di-
vision of the Academy of Sciences of the USSR. Alexandrov moved with his family to
Novosibirsk where he found many faithful friends and students. By 1986 he headed a de-
partment of the Institute of Mathematics (now, the Sobolev Institute), lectured in Novosi-
birsk State University, and wrote new versions of geometry textbooks at the high school
level. Alexandrov opened his soul and heart to Siberia, but was infected with tick-borne
encephalitis which undermined his health seriously. From April of 1986 up to his death
on July 27, 1999, Alexandrov was on the staff of the St. Petersburg Department of the
Steklov Mathematical Institute.

Contribution to Science

Alexandrov’s life business was geometry. The works of Alexandrov made tremendous
progress in the theory of mixed volumes of convex figures. He proved some fundamental
theorems on convex polyhedra that are celebrated alongside the theorems of Euler and
Minkowski. While discovering a solution of the Weyl problem, Alexandrov suggested a new
synthetic method for proving the theorems of existence. The results of this research ranked
the name of Alexandrov alongside the names of Euclid and Cauchy.

Another outstanding contribution of Alexandrov to science is the creation of the intrin-
sic geometry of irregular surfaces. He suggested his amazingly visual and powerful method
of cutting and gluing. This method enabled him to solve many extremal problems of the
theory of manifolds of bounded curvature.

Alexandrov developed the theory of metric spaces with one-sided constraints on curva-
ture. This gave rise to the class of metric spaces generalizing the Riemann spaces in the
sense that these spaces are furnished with some curvature, the basic concept of Rieman-
nian geometry. The research of Alexandrov into the theory of manifolds with bounded
curvature prolongates and continues the traditions of Gauss, Lobachevsky, Poincaré, and
Cartan.

The Mathematics Subject Classification, produced jointly by the editorial staffs of
Mathematical Reviews and Zentralblatt fiir Mathematik in 2010, has Section 53C45 “Global
surface theory (convex surfaces a la A. D. Aleksandrov).” None of the other Russian ge-
ometers, Lobachevsky inclusively, has this type of acknowledgement. Alexandrov became
the first and foremost Russian geometer of the twentieth century.

Sources of Geometry

It is impossible to grasp Alexandrov’s outlook without turning to the roots of his
cherished science. He wrote in 1981 that “the pathos of contemporary mathematics is the
return to Ancient Hellas.” His favorite slogan was “Retreat to Euclid!”

Geometry is part of the culture of the ancient world. The traces of any epoch tran-
spire in its most abstract conceptions. It is impossible to grasp the elementary basics
of nanotechnology or quantum logic out of the modern cultural tradition. The hints of
time are reflected in evolution of an arbitrary scientific system. Geometry was invented to
meet various human needs. Its mystic, explorative, and economic sources coexisted in the
common cultural environment of the man of the pre-Bible times. The strongest quest of
geometry stemmed from the cadastral surveying aimed at regular taxation. The famous
harpedonaptae of Egypt were tax agents who used ropes for measuring the tracts of land.
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The tricks and techniques of harpedonaptae were used in construction. Pyramids were
erected long before the abstract definition of the geometrical form of a pyramid.

Bewildering is the history of the abstract geometric concepts of point, monad, figure,
and solid which came from the remote ages. We are rarely aware of the fact the high school
arithmetic and geometry are the finest gems of the intellectual legacy of our forefathers.

There is no literate who fails to recognize a triangle. But, just a few know an appropriate
formal definition. This is not by chance at all, since the definition of triangle is absent
in the Elements. Euclid spoke about three-lateral figures, emphasizing that “a figure is
that which is contained by any boundary or boundaries.” Clearly, his definitions remind
us of the technology of cadastral surveying of his times. It is worth observing that the
institution of property is much older than the art and science of geometry. To measure
a tract of land from outside is legitimate whereas trespassing the borders is forbidden.
The ancient rope stretchers had similar restrictions for measuring the constructions like
pyramids. Clearly, the surveyors of the Kheops pyramid would mum every single word
about the interiors of this building.

In the modern parlance, we say that Fuclid considered convex figures and solid bodies.
The concept of convexity seems quite elementary today. Some part of a plane or space
is called convex provided that no straight line segment between any two points of this
part lies within the object under consideration. If we drive three stakes in a tract of
land and stretch a lasso whose loop surrounds the stakes, we will single out a triangle.
The harpedonaptae did exactly the same, but the interior of the tract to be measured
might be inaccessible to the surveyors without permission of the owner. Nowadays we also
measure property and levy taxies but any unauthorized attempt to stretch a rope within
somebody’s property is still a felony of trespassing on land. The definitions of Euclid are
listed among the immortal witnesses of the ancient economic relations.

Geometry as a Basis of Science

Geometry deals with the quantitative and qualitative properties of spatial forms and
relations. The criteria for equality of triangles provide instances of qualitative geometric
knowledge. Finding lengths, areas, and volumes exemplifies quantitative research.

The abstraction of a straight line in geometry can be attributed to intuitive percep-
tions. Any straight line is a “length without breadth” perceived as a whole. There are
points on every straight line, and the straight line is complete, which is not postulated
as obvious without much fuss or circumlocution. The reals of the ancients appeared as
processes rather than completed figments of intuition. Each real is either a completed pro-
cess of combining units/monads or an incomplete process of measuring noncommensurate
quantities.

Science has confronted the problem of counting the continuum since remote ages. The
incommensurability of the side and diagonal of a square became an outstanding discovery
of Euclidean geometry.

When our ancestors had demonstrated the absence of any common measure of the side
and diagonal of a square, they understood that rational numbers are scarce for practical
purposes. It is worth recalling that the set of rational numbers is equipollent with the
collection of natural numbers. This means that all rational numbers comprise a countable
set, thus serving as an instance of the cardinal number that we use to express the size
of the imaginary collection of all entries of the natural series. The most ancient idea
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of the potential infinity in the form of consecutive counting turned out insufficient for
quantitative analysis in geometry.

The straight line segment has decomposed in points within the convergence theory of
Fourier series. To measure parts of the segment with transfinite numbers is the problem of
the continuum in the same sense in which the ancient tried to commensurate the diagonal
and side of a square. The discovery that the side and diagonal of a square are incommen-
surable is the height of mathematics as awesome and ethereal as the independence of the
fiftth postulate, the axiom of choice, and the continuum hypothesis.

The incompleteness of the rationals led to no inconvenience prior to geometry. Humans
had no inborn conceptions of the reals. Insufficiency of the rationals was revealed only
in the practice of measurement. Geometry in the times of its onset was directly tied
with the need of tax levying and cadastral surveying. The mathematics of harpedonaptae
must possess the power of law. The requirement of standardized reports and universal
measurement, rather than whatever a priori ideas, led to the construction of a complete
collection of reals. The mathematical intuition of the ancients was based on the conception
of a straight line segment as a judicially correct definition of a rope stretching taut between
two stakes to be used as an etalon for measuring. Measure theory stems from geometry,
the latter originated with the judicial procedures that required the extreme definiteness
and unicity of application. The logic of Aristotle followed geometry and reflected the
methodology of geometry.

Retreat to Euclid

Alexandrov accomplished the turnround to the ancient synthetic geometry in a much
deeper and subtler sense than it is generally acknowledged today. The matter is not simply
in transition from smooth local geometry to geometry in the large without differentiability
restrictions. In fact Alexandrov enriched the methods of differential geometry by the tools
of functional analysis and measure theory, driving mathematics to its universal status of
the epoch of Euclid. The mathematics of the ancients was geometry (there were no other
instances of mathematics at all). Synthesizing geometry with the remaining areas of the
today’s mathematics, Alexandrov climbed to the antique ideal of the universal science
incarnated in mathematics.

Alexandrov overcame many local obstacles and shortcomings of the differential geome-
try based on the infinitesimal methods and ideas by Newton, Leibniz, and Gauss. More-
over, he enriched geometry with the technique of functional analysis, measure theory, and
partial differential equations. Return to the synthetic methods of mathesis universalis
was inevitable and unavoidable as illustrated in geometry with the beautiful results of
the students and descendants of Alexandrov like Misha Gromov, Grisha Perelman, Alexei
Pogorelov (1919-2002), and Yuri Reshetnyak.

Geometry and Alexandrov’s Outlook

Geometry appeared as a result of human activities. Geometry was invented to organize
human’s life and change it for the better. Human is the starting point, the creator, and
the aim of life. The general outlook of Alexandrov was determined by his scientific views
that were formed in studying geometry. It is not by chance that the ideas of Karl Marx’s
Theses on Feuerbach enchanted Alexandrov.
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Alexandrov was not a man of the past, but he was not ashamed of the past. He was
able to discern his own misconceptions and eliminate them. He never concealed his own
mistakes but tried his best to repair them if possible. He was interested in what they
had done rather than what they had been doing. He never made a vain boast and always
hated meritocratism. His attitude to truth was dynamic and based on principle.

Everyone trusts themselves, whatever circumlocution notwithstanding. Alexandrov was
capable of extending the practice of trust to the others, using the presumption of decency
which acts up to the first infringement. Alexandrov himself was a man of honor whose
statements deserved acceptance without proof in much the same way as one’s own words.
Alexandrov put trust higher that proof.

Alexandrov’s Ethics

Synthesizing geometry with the other areas of mathematics, Alexandrov elevated to the
antique ideals of the unique science and placed the scientific stance in the center of his
ethical views.

Alexandrov’s contemplations about morality are connected with opposing religious be-
lief and scientific search. The genuine human with the earthly needs rather than an ideal
abstraction occupies the center of Alexandrov’s outlook. It is the human seeking for truth
and creating the circumstances of life. The human who is the source and the aim of life,
Alexandrov emphasized the openness of science as well as its principle refutation of all
forms of dogmatism and subjectivism innate to belief.

Alexandrov hated all crooks, “marxism-borne” popes and inquisitors who used science
for mean and greedy ends. There is a precipice of repulsion between science and power.
Power confronts freedom which is the essence of mathematics. Alexandrov viewed science
as the tool that liberates humans from material burdens and untether them intellectually.
Geometry taught Alexandrov universal humanism. He liked the words of Paul the Apostle
and repeated that “there is neither Greek, nor Jew” in geometry. Humanism, responsibility,
and scientific stance are the ingredients of the perfect morality by Alexandrov. Human is
the source and aim of everything. That is the essence of universal humanism. Human is
responsible for everything. That is the meaning of responsibility. The scientific stance as
human’s statement free of subjectivism is that which makes the foundation of morality.
Alexandrov’s staunch principles made predictable and tragic his fate. The defence of truth
is a heavy cross and a lonely service. Alexandrov often felt himself a “red carpet clown.”
Misunderstanding and mockery are the rewards of an alive hero. Time shows all in due
proportion. Alexandrov will remain in history as a noble knight of science.

Alexandrov and the Present Day

Alexandrov emphasized the criticism of science and its never-failing loyalty to truth.
Science explains “how the thingummy’s actually going on” with greatness and modesty,
using experience, facts, and logic. The love and hatred to Alexandrov stem from the same
sources. His reviews and opinions were welcome and appreciated, but his approaches and
areas of research were silenced if not scorned. He was accused of zionism, but many bet
and counted upon his antisemitism. His communistic beliefs were blasphemed obscenely,
but he was humbly requested to write a letter or two to the Central Committee of the
Communist Party of the USSR or to the Party journal The Communist. His philosoph-
ical essays were spit upon furiously, but the same despisers required that their students
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used Alexandrov’s popular writings at the final examinations in philosophy which were
obligatory for admittance to the public maintenance of theses. The professorship of St.
Petersburg is full of raptures about the palace, fountain, and park ensemble of Peterhof,
but most of Alexandrov’s colleagues will never forgive the sage decision of Rector
Alexandrov who suggested to build a new university campus in Peterhof. During the
years of Gorbi’s perestroika Alexandrov was accused in confessing lysenkoism but
decorated with the Order of the Red Banner of Labor for his efforts in safeguarding and
propelling genetics and selection in the USSR. So were the scales of Alexandrov’s
personality.

Alexandrov’s life spanned the rise and fall of the Soviet Union. The complicated if not
paradoxical ideology of communism views the individual freedom as necessity understood
within a collective. Collectivism tends to transform into the hegemony of standardization and
totalitarianism in much the same way as individualism brings about the tyranny of absolutism
and globalization. Dictatorship, as the simplest form of universal subordination, becomes the
inevitable instrument of individualism and collectivism. Collectivism reveals itself as altruism
in morality, generating mysticism in the realm of reasoning. The creed of individualism is
egoism and rationality. Alexandrov’s ideas oppose rational egoism. abstract objectivism, and
mystical dogmatism. Humanization of science as the vector of its progress is the most
attractive ingredient of Alexandrov’s views of the future of science and society.

The universal humanism of the geometer Alexandrov, stemming from the heroes of
antiquity, will always remain in the treasure-trove of the best memes of humankind.
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