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BBEAEHITE

MeroA B opouo ro-lenoHe KaK rIoAXo.q Anfl v3yqentfl. crpyKryp br H eKp r.r cr an -

rHqecKHX cncreM 3apoAuncfl B lrlecrnAec;rrbre roAbr Harrrero BeKa. Huesso rorAa
nos,Bl{Irkrcb peanbHble Bo3Mo)KHocrH r{ccneAoBaHI', KoHKperHOrO pacllo.[oxeHHt
aroMoB Ant HeKpncraIrIrkrsecKHX cr.rcreM. [o eroro BpeMeHH crpyKTypa xugxocrcii
n arr,ropSHofi $a^:sl paccMarpnBanacb roJrbKo B repMr{Hax SyuKrlufi paguaJrbHoro
pacrpeAereHnfl' pa6orrt I-@. BopoHoro u F.H. [enoHe 6unu H3BecrHbrMH Jrutrrb
y3KOMy Kpyfy MareMarHKoB, a B3fnrA Ha crpyKTypy KaK Ha KoHKperHoe pacrono)Ke-
HHe aroMon 6ul [peporarunofi Kprrcrannorpa$nu.

B sna'{nrelruofi Mepe [o.aBJIeHHe MeroAa cB.rI3aHo c r{MeHeM H3BecrHoro aHr-
lnficrcoro Qusuxa .{x. BepHaJIa. 3aAasruncb uenbro noHrrb crpyKrypy npocroli
)KHAKOCTI{, OH TIOCTpOLII CBOIO 3HaMeHr4ryro y[aKOBKy CTaJrbHbrx rlap]rKoB, KoopApr-
Harbl IIeHTpoB Koropblx 6snu 3areM I{3MepeHbr H BHeceHbr B KoMrrbrorep. 3ro 6ula
rlepBas MoAenb HeKpHcraJIJIHqecKoro cocrofl,Hyrfl, An.rr Koropofi u:necrHo noJro)Ke-
HHe Bcex cocraBJrtroulHx ee qacrull. feramHrrfi analus raroi{ cucreMbr rpe6onal
HoBbIX rIoAXoAoB. I,IuesHo BepHar rlpeAno)KuJr HcnoJrb3oBarb Arx srofi qenu Mrroro-
rpaHHuKIr BopoHoro. .{alsnefinree piBBHTHe crpyKTypHbrx }rccJreAosaHufi HeKpHc-
TIIJIJIT{qeCKI4X CI{CTeM ITTJIO [apannenbHo c piBBrrrHeM H pacnpocrpaHeHr4eM Mero-
AoB r{HcneHHoro MoAenHp oBanlas,, MoneKynrpHori AHHaMHKu n MoHre-Kaplo.

Ll:sre'reHue coAep)KarerlbHofi crpyxrypnofi unsoprraar\vwlr3 MoAenH Her(puc-
rilrruqecroft $a:u tBJlterct Herpocrofi saAaqefi. CrpyxrypHbre o6pa:u raxoil cnc-
TeMbI uy6oxo cKpLITbI B crlllcKe KoopArrHar aroMoB, xoropufi Aaer HaM KoMnbrorcp-
Hal[ MoAelr. Vcnex B npoABIDKeHIIH B 3ToM HanpaBneHvrvr) KaK rroKa3ano BpeM.rr, cBfl-
3aH c HctIoJIb3oBaHHeM reoMerpuqecKux ugeit, orrnparcuvxcfl Ha KJraccuqecKr{e pc-
3ynbrarbl Boponoro u [enoHe. EraroAapr rrM Mbr MoxeM rrocrpoHrb H HcrroJrb3o-
narr QyuAaMeHrzulbHoe reoMerplrqecKoe nocrpoeHr{e - pas6ueul.re BopoHorg-
[elone, coAep)Kalrlee BcIo crpyKTypnyro uusopMarluro o crrcreMe r{acr6rr. Taxoe
pa:6lrcnue cyqecrByer H oAHo3HarrHo Anr BecbMa npor{3BoJrbHbrx cucreM H no3To-
My Aaer Bo3Mo)KHocrb pa6orarr c MoAen.{MH.Infl,Koropbrx ueo6.ssarenbHo HarHqHe
HH TpaHcnrq[oHHofr, nu opueHTarluonuofi crrMMerpr.rv.

Knura cocrollT I{3 AByx ocHoBHbIx qacrefi. B nepnofi qacrr.r H3Jrararorcq Marc-
MarHr{ecKI'Ie ocHoBbI MeroAa Boponoro-lenoue. Kparro o6cpKAaercr rrcropr4fl
BO3HHKHOB€HI'If II pa3BlrrHt ocHoBusIx ll4efi, BBoAflTcr ocHoBHbre reoMerprrqecKHe
rlocrpoeHHt: lvfHororpaHHllK BopoHoro, cuMrrrrexc [enoHe, ce'rKa BopoHoro, cerKa
{eloHe, paz6uemue Bopouoro-[enoHe, AoKa3brBa[orcr recpeMbr, yrBep)KAa]orrlge



Beedeutte

ocHoBHbre csoficrBa 3Trrx nocrpoeHufi. llocle 3Toro MbI [epexoAnM or cHcreMbl

ToqeK K cucreMe rrrapoB. Y.rer KoHeqHoro pa3Mepa qacrulr Heo6xoAltM Ant HccncAo-

BaHvfl. crpoeHnq [ycroro Mexqacrl{r{Horo rlpocrpaHcrBa. 3Aecr nosBJlterct rloHt-

rne S-o6Jracru BopoHoro - o6racru npocrpaHcrBa, Bce rortKu Koropofi 6nuxe x

noBepxHocru AaHHoro mapa, qeM K rloBepxHocrsM Apyrux uapoB cucreMbl. Hccne-

AyruTcq reoMerpHqecKne csoficrsa KaK orAeJIbHbIX S-o6nacrefi Boponoro, TaK u o6-

pa:yerraofi HMH M03auxu. o6cylKAaercr rarcKe o6o6rqenHe MeroAa Ha cHcTeMbI npo-

H3BoJrbHbrx BbrnyKJrbrx reJr. lloxa:auo, tITo ocHoBHbIe vilev MeroAa pa6orarcT v rIrfl

o6ulero clyqar. B :anepureHue nepnofi qacrn o6l.scs.serct, KaK HaIuH reoMerpu-
qecKHe o6patu npeAcraBJr-rrrorcs rtpn qucneHsofr peanlr3alllar Anfl. KoMtIbIorepHbIX

pacqeroB. OnucaHbr anropuTMbr Bbrrrvrcrrelnufl orAenbHblx MHororpaHHHKon Bopo-

Horo H rronHoro pa:6ueHnr Bopouoro-[erloHe ArI.a pa3nHqHbIX cucreM.

Bropax qacrb nocBrrrleHa rrpnno)KeHr4rM MeroAa. Cua.{ara KparKo o6cyNraer-

cr trcropHfl pa3Brrrn.rr [peAcraBneHufr o crpyKType HeKpucrarlJluqecKux cucreN{,

Soprnrr.lpoBaHue HayKH artropQorpa$nu.3areu Ha npnMepe KoHKperHbIX 3aAatl IIoKa-

3brBaercs, KaK c rroMorqbro MHororpaHHI4Kon Boponoro H cHMrIJIeKcon lenoHe xa-

paKrepn3yercr JroKaJrbHbrfi (6nuxHufi) nopsAoK B pzBnI,IqHbIX cucreMax. [nn uzy-
.ueHr4fl rrpocrpaHcrBeHHbrx crpyKTypHbIX Koppentqufi (crpyKrypHblx rraorunon) n

)KnAKocrflx H creKJrax npuMeHsrcTc.a cerKI,I BopoHoro u [enone. B 3ToM cnyqae

pazluewue BopoHoro-[eroHe Hcrronb3yercs, o6pa:no roBopt, KaK KaHBa, Ha Ko-

ropofi BbrrBJrtrorc.t "y3opbl", cocraBJreHHble LI3 3aAaHHbIX crpyKTypHbIX 3rIeMeH-

ron. CrpyKTypHbre 3aKoHoMepHocru B HeKplrcrilJIJIHqecKHX Marepuanax I4Melor cra-

TucruqecKyro rrpupoAy u rpe6yrcT coorBercrByrolrlux noAXoAoB Anfl krx otrvcannx,

rro3ToMy cyilIecrByrouluri onbrr H MeroAbI Kpl4cruulnorpaQuu 3Aecb oKa3blBalorct

6ecuoresHbrMu. Tenepr Mbr Aorr)KHbr H3yqarb crarr{crllKy MerpuqecKlrx Ir ronono-

luqecKHX xapaKTepucrnK Harrrux reoMerpurrecKux KoHcrpyKqufi. Cneqr-rarbHoe

BHHMaHHe yAexeHo Bo3Mo)KHocrrM MeroAa Ant petrreHnfl 3arau, rpe6yrouux KonH-
qecrBeHHoro aHilrrrr3a cTpoeHrrfl, rrycTofo npocTpaHcTBa BHyTprI cncTervtrr csepu-
rrecKHX qacrHrr. 3.qecr Hcrronb3yercr ro BaxHoe csoficrso cerKr.I Bopouoro, r{To oHa

rBr.sercr HaBr{rarruosnofi rcaprofi cncreMbl. 3ro rlo3BoJlter HcnoJlb3oBarb ee B Ka-
qe crBe HHcrpyMeHTa Arq KoM[b]orepHofi nopouerpplu. Peurarorc fl, 3ara'ur Haxo)K-

ret:afl H HccneAoBaHHr AocrynHoro o6beMa B p€BnLrtIHbIX HeKpHcraJIJIHqecKHX cnc-

TCMaX, paCCMaTpHBarOTCr rroAXOAbr Ant KOnUqecTBeHHofo aHaJIH3a npoTcKaHrl.s H

auQ$ysutr cKBo3b ynaKoBKH c$epu.recKr.rx qacrnu, HeKoropble Apyrue 3aAatrn, rAe

npuMeHeHue Mero4a Boponoro-[enoHe cblrpano cyuecrBeHHy[o ponb.



tlacls I. OCHOBbI METOAA

B :rOir q3cTrr Kr{r,rrt.r Iv{bI paCCI\'IOTplIltI \,IaTeI{aTHqCCKytO CTopOHy uc'rola Bo-

poHoro-1]enoHe. O6c_v:tulr trler{, re)r<aull.re B cro ocHoBe. fJtaBI{bIe pe3ynlTarbt,

rro-rryrreHHuc f.O. Bopourrn lr  E.H. f lcroHe, I ]Bc.qetvl r tcoSxo.auN{blc I IoHflTrrr I I  Tcp-

NrxHorrorurc. flocJre yrrcHeHnr KJlaccnrrecKHX pe3ynbraroB rlpucrynlrlu K o6o6uc-

rrl4rc Mero/xa, a HNTeFIHo - uepefiAeM or aHcaNt6nq MareMarHr{ccKIIX ToLIeK K cHCTc-

rue uapoB, a 3areN{ rr K npon3BoJrbHbrN{ BbInyKnbIM TeJIaM. Xors o6cyN;latorct ttHcro

r\,1arer\.rarHqecKHe Bonpocbr, B HHX 6e3 oco6ofo rpyAa MofyT pa:oSparbct tIHTarcJIlt,

rre sBJrffrou{trccfl MareMarHKaMH. tr4cnorr:yel\.{ble reoMerplrqecKHe I{AeH Aocraroqllo

npocTbr rI HHTyr.rTuBr{O rIOH.qTHbI, OIHaKO O HHX nOJIe3HO HI,IeTb rIpeACTaBrIeHHC, eCJIH

tv1bl XOTHM CO 3HaHlIeM Aena HCnOJIb3OBaTb Iv{eTOA II IIOHHMaTb pe3ynbTalbl, [Ony-

rrcHHbie c efo lroMoulbro. floxasareJlbcrBa, npLIBoALIMbIc B:roil fJIaBe, rlpeAHa3Haqc-

rrbi Ajr-q qHTa'reneri, Nelarc[ir{x 6onee uy6oxo [oHsrb MareMaruqecKHc reraJ]H, 3lo

6,vacr [onc3Ho HM AJrr co3AaHu.rr cBorrx anropIITI\,{oB nocrpoeHnt pa:6ucullr Bopo-

rrolo-!{eJroHe ir rrpHno)Kenlafl MeroAa AJII HoBbIX 3aAarl.

I. NIATEN{ATI4IIECKIIE I4CTOKI,T METOIA

1.1. l lcropHqecKr{e 3aMeqaHl{f l

B nocncAHtre roAbr, B cBr3u c rrprrMeHeHIIeM MHororpaH[IuKoB Boponoro tt

cr{r\irrJ'ieKcon !,cloHe B caMbIX pa3nr.rrrHblx HayKax, ilotBJIteTCfl HHTCpCC K TICTOpIIH

Bo3HrrKHoBeHH.s 3Tr.rx reoMcrprrqecKHX nocrpocHlrn. O6napy)KnBarorcr :a6lt'rblc IIJ'IrI

pr3BecrHr,rc roJrbKo y3Ko\{y Kpyry c[cunanucroB Sarrrt.
I,lEc-q lofo, rtro llrrr rrc6olo ueHTpa H3 HeKoroporo arucav6;rs N{o)t.uo Bblllc-

JrHTb o6lacrr npocrpaHcrBa, orHocrruyroct K AarIHoMy IIeHTpy, Bo3ItIIKana IIcoAItoK-

parHo rr Anfi pa3Hbrx qe,reri. flo-slrAur\{orlry, caNlas paIIH-at HnnrccrpauHt pas6llculrr

Boponoro (n leyuepHoM cnyuae) cAcnaHa 7f,cxaprorvt t I  orHocnrct K I644 roEy. On

flpcrno)Kuil raKrrM cnoco6ou pa3Acntlb rlpocrpaHcrBo I\'Ie)Kiqy o6rcxlaltlt Colttc.t-

Hoir cucrervtbr. Pl lcynox f lexap'ra, penpoAyulrpoBaHHbtit  u' t  [1],  npHrcAcH B IIcAaB-

Het"r KHHre A. Oxa6e c coaBTopaMu [2], rae Aa)Kc BblcKa3blBaerct NILIcJIb. tITo HcroKu

norBJrcHtlfl KoHrlenrlHu pa:6:aeH:afl Bopouoro yxoA.sr B aHTHLIHbIc BpeMerra. !,cxapr

He co[poBoxran csofi pncyHor( KaKr4Mrl-ru6o norcHeHl4.aMu o rIpHHIIHrIax cro no-

crpoeHHr, cqrTafl, HaBepHoe, TaKoe paz6ueutte y)Ke H3BecrI{bIM.

Cne4yroruvMLr, Kro Kacancq eroH npodnenst, 6rtru faycc ( 1840 r.) 13], /{upux-

-uc (1850 r.) 14]trBopoHofi (1908 r.) [5,6. l .  OUH 3aHul\ranl{cb ql lcro MareI\ta'rI IqccKLI-
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rr,rn npo6JreMaMH, U3yqeHner\{ KBaAparrrqllblx $Op*, a 3anorIHcHI'IC nDOCTpaIICTBa

[apanneno3ApaMU, qBrrffrolqvMLlCfl, MHOIOrpaHHIIKaMI'I BOpOHOT-O HeKOTOpOti pCUrc-

ro.ruon cucreMbl rreHTpoB, r{crroirb3oBiulocb B KaqecrBe ylo6uofr rcoverpituecxoli

HHTepnperaugq. llocle 3Tr,rx pa6or ecrecrBeHHofi o6lacrtro iIpHMeHeHut I{Horo-

r-pun"r*on BopoHofo cTaila Kpr4craJlIlOrpasux, cM., HaIIpHI\'{ep, pa6ory Htluu

(1927 r) [7], rAe o6lacrs, 5:ruxaitruyro K AaHHoMy aroMy, oH Ha3blBaer o6lacrbto

Aeilcregr (axrr.rnHocru) Aauuoro aroMa. C;regyroui4M He3aBHcHMbII\{ orh?l'Ir]leM MHo-

fofpaHHHrcoe BopoHoro sBrqercr sqel-IKa Burnepa-3efirqa (1933 r.) [8' 9]. 3ro

rrocrpoeHge xopotuo r{3Becruo n Su:HKe rBepAoro reJla v fl,Bfirercs oAHofi I{3 Bo3-

MoN(Hocrefi ssr6opa ilpocrefiruer-r KpucrannH.recxofi xuefrxH, 3arloJ1Httourcli npH

TpaHcrl.fluHlr Bce npocrpaHcrBo'

B ,Upyro f iHayKe,Mereoponoru l ' I ,@ucceu(1911r . ) [10 ] ,a3areMXoprou(1917 t : )

[11], An.s 6o:ree paBHoMepHoro orrpeAeneHus KoJILIqecrBa ocaAKoB na 6olrurofr ulo-

UIZTAH, IIpeAnoXuJIH oTHOcIITb I{X K TeM ytIaCTKaM TeppHTOpI{H' KOTOplle 6"Iuxe x

ceoefr r{ereocraHrrrrrr. B erofi HayKe raKue yqacrKn I{a3blBa}or nonHroHaMH @ucce-

Ha, Koropbre He qro HHoe, KaK HaITIH MIIororpaHHI4KI{ (nonurourr) Bopouoro. [ocr-

poeHHbre Ha nJrocKocrr{ AJrs cucreMbr ueHTpoB, yKa3blBarouux l\{ecronoJlo)KeHHc

Mereocranqnfi. B sroloruu TaruKe coBeplxeHHo He3aBHcI'IMo 6ulo [pernoxeHo Bpa-

yHoM (1965 r.) [12]u;1ocux ucronL3yercfl noHrrne o6lacrn noreHlrHaJlbHofo BJII4-
-flHvrfl 

Ars o6ogHar{eHgg, B qacrHocru, frJrorrlaAu, 3axBarblBaeMoii B necy AaHHbIM

AepcBoN{. Taxoe fiocrpoeHr{e r{rueer cMbrcJI Ire roJIbKo Ant pacreuuif' Ho l{ ]ulfl x{H-

BoTHbrX, HaIIpHMep, Kal</lbtfi len, xlrnyutufi B caBaHHe (ruru cyCnIIK e creutt)' cqH-

TaeT ce6s, xo3rHHOM rOfi reppr.rTopHr4, fAe OH HaXOAItTCs 6luxe K cBoeMy .uoloBy'

qeM K noroBy coceAa. lloerorr,ry r-paHHqbr BnaAeHr4q 3Tux )KHBOTHbIX TaKxe oueHl4-

Barorcs c rroMoulbro IIoJIIIToHoB BopoHoro'

Moxuo Ha3brBarb ApyrHe o6lacru HayKlI, |Ie AaHHoe reoMerpplqecKoe rlocr-

poeHr4e ucnonb3y ercfl, H HaBepH-flKa 6srno 
"nepeotrpslTo" xetr-Hu6ylb caN{ocrot-

ianuno. [ensrfi crrgcoK TaKHX HayK rrpr{BoArrrcq B [2]. Kporrre Qu:llxH l{ xlllvll{ti, rlcN{

r,arr 6y.ueM 3aHuN{arbcr, orMerHM Han6oree u3BecrHble: acrpoHoMHro (lt:vveHilc

crpyKryprt Bceleuuofi), 3KoHoMI{xy (r'leroAbl oilrHMH3aUr4H), Kaprol-paSuro, :xo-

Jrorr*o, KoMnbrcTepHylo rpa$ury, po6ororexHl{Ky (uaxoNreHI{c ottrul\IarL'IIoro IIyrH

Me){qy npensrcrnuruu). lloApo6uuli ucropuKo-Hayqsuil o6soD rlpHIucI{elIrIfl ra}l-

HoI.oreoMeTpHqecKofonoAXoAaeue)KAeTcBo}lxllccjIeAoBare,relt.
I-nasHrrru rroJreM rIpr.{MeHeI{Hr MeroAa B HaIXe Bpelut, cyAt r]o KoJllttlecrBy Ha-

ytrHbrx ny6lurcaunfi, rBJr*orcr NrareMarrrqecKue HayKH. Kax orueqanocb IIa IreAaB-

uefi xouSepeHIIHLI (Voronoi conferenc e,7-14 Sep. 1998, Kuen), f 'O' Boponofi cefr-

qac - gAHH ns Hau6onee uyTupyeMbrx r\{areMaruKoB B Mupe. O6urupHoe paccMor-

peHue NIaTeMaTIIqecKI{x pa6or, ucrronb3yroulux paz6ueuur Bopouoro u fie-noHc' cAe-

JraHo A. Oxa6e c coaBTopauul2]. YAeleHO BHr4MaHr{e KaK KraccHrIecKHM pe3ynbra-

raM, TaK r4 pa:Hoo6pa3HbrM o6o6ruesutM MeroAa. OruerllM rarcKe o6rop Aypeu-

xaMMepa (Iggl r) [13], arrop Koropofo rpereHAyer Ha "nepnyrc sceo6leMnloulylo

6n6nuorpa6uro no pa:6ueHurru BopoHot'o H cBs3aHHbII\'I c HIIMI'I crpyKrypau". flpae-

Aa, 3To orHoclrrcfl o[qrb xe K MareMarHrIecKHM HayKaM. Yxaxelt 6olee paHHI4c'
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]  .  Mame.t(amuqecKue ucn toKtr ; temodct

rIepeBeAeHHbIe Ha pyccKHfr .s:rtx MareMarnqecKr.re KHr4rn flpeuapara rr LUeriuoca
[l4], KoHee.s n CnoyHa F5], Kacalou{Hecr HeKoropbrx acneKroB o6cyNgaeMbrx reo-
MerpHqecKHX u\efi. flpegcranrleHl.Ie o coBpeMeHHoM cocrofHnLr ilenAaer HeAaBHrt
KHHra Voronoi 's impact on modern science (1998 r)  [16] ,  nocnrrueHHar 13$-nerHc-
n'ry ro6ulelo Il<D. BopoHoro. 3ror AByxToMHHK BKJtoqaer 6olee 30 o6:opHbrx rr
opHrlIHanbHbIX cratefr, coAep)KaITIHX HoBbre rrpuHrlunnaJrbHbre pe3ynbrarbr H3 ca-
MbIX pa3HbIX pa3AenOB MaTeMaTHKLI H HeKOTOpbre npuno)KcHHr K CCTCCTBeHHbTNI lra-
yKaM.

1.2. OcuoBHbre pe3yJrr,Tarbr BopoHoro H {e.none

feoprufi @eoAoceeBllq BopoHofr pornncr 16 (28) arpcnr 1868 r B ccj.rcHllr
Xypaexa rlorraecKolr ry6epHnu. Ero orerr noryqnn SnronorHr{ecKoc o6pa:onaHrrc
n KHcscxoNI yHnBepcurere, pa6ora.u npo$eccopoM pyccroil rureparypbr, a 3arcNr
6rlr gl'rpeKTopoM rlrNtrasufi s KumlaHene, EepArHcKe, llpunyxax. 3axou.{rrB r-trruHa-
3HIo B llpnnyxax, feoprut"{ nocrynun B Casxr-flerep6yprcKur-r yHuBcpcrrrcr, rAc
yqrlnc-s c 1885 no 1890 n Talt oH cBt3aJI cBoro cyar6y c Marer\{aruxori. Coxpauu,rcr
ero AHeBHHK Tex ner, SparMeHTbI Koroporo ouy6nuroBaHbr (na pyccxou r:rrxc) a
rIepBoM roMe KHI4TH [16]. llocle 3aIrIHrbI Marucrepcxofi A7cceprarlrrg B 1894 r oH
ronyqaer HanpaBneHlle B Bapuancrcufi yuunepcuTer. B 1898 r. Boponcli crauosrrr-
cr npoQeccopoM BapurancKoro tloJlurexHurrecKoro HHcrvryra.B 1903-1904 rr Bb'r-
JIII ero lee 6orr[rHe crarbu rlo reopul{ r{HceJI, BHecIUHe cylqecrBeHgsri.t BKna.q B 3Ty
o6nacrr, B pc3ynbrare r{ero s 1907 r. oH 6rrn u:6paH qreHoM-KoppecnoHrcHToM
Casxr-llerep6yprcrofi aKaAeMHII HayK. K erorray BpeMeHH Bopouoil 3aBeprxgJr cBorr
HccncAoBaHP.fl rlo reopull KBaAparuqHbrx 4ropr H corrpoBoAun csofi "ueuyap", 

rro-
classslfi B MareMarH'{ecKllfi )KypHiur, peAaKrupyerrrtrfi Kpene (A.L. Crelle) [5], nucs-
MoM' coAep)KaIqI'{M TaKHe cnoBa: "TpexuepHble 

fiapanneno3Apbr Hr]pa[oT celi.rac Ba.)h-
HyIo ponb B TeopHIl KpI'IcriLIIn[qecKHX TeJr, r{ KpLrcrannorpa$rr yxe o6parHnv BHrr-
MaHHe Ha ceoficrBa 3THX crpairHblx MHorolpaHHuKoB, Ho roJrbKo ceir.rac Kpgcran-
norpa0sr yAoBnerBopeHbr onlrcaHHeM rrapanneno3ApoB HcxoA, u3 rrrrcro reoMcrpr.r_
.Iccrcofr ToqKH 3peHnr. -f, orueqan y)Ke AaBHo, r{To 3agaqa pa3.qeneHg, /?_MepHoro
npocrpaHcrBa Ha BbIrIyKnr,Ie KoHrpy3HTHbre MHOrofpaHHHKrr recHo cBr3aHa c aplr(i)-
McrHqecKoi'r reopueil uoloxnTenbHo-onpeAeneHHbrx KBalpargrtHr,rx 0op*". 3ra pa-
6ora npercraBJl.aer orHo H3 caMbIX my6oxux H 3HarrnTeJrbHbrx rocrrr)Keuuri Bopo-
Hofo, o6ecfinrepruBlrlHx ero rIMt. Bo nperux peBoJraqrroHrrbrx co6rrrul-r 1905-1907
fr BopoHofr nepee3xaer s Hoso.{epKaccK. Talr o6ocrpnnacb ero xerr]cKarucHHa,
6ore:ur, rls=3a xoropofi oH yMep n Hor6pe 1908 r. floxopoHeH I-.<D. BopoHori co-
rnacllo ero 3aBerrlaHrro Ha ero poAHHe - s XypaBKe.

B 1908 Il BrIIITJIa nepBas ("CnoficrBa [oJro)KuTerrbHbrx coBcprueHHbrx KBaApa-
TH.IHbIX {toptvt"), a e 1909 - BTopa.a qacrb ("I4ccre4oBaHr.rr o npuMHTHBHbrx napar-
neno3Apax") pa6oru BopoHoro o KBaAparr.rrir{r,rx Soprtlax [5] (crrr. raKxe rra pyc-
cKoM r3r,rKe [6]). 3aaava, Koropyro paccMarpnBaer BopoHoir, rocBrrrleua npo6Jrer\re
3arroJrHeHnfl n-MepHofo 3BKnuAOBa npocTpaHcTBa napanncnosApaMH, T. e. OAHHaKO_
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BbrMH, rrapannenbHo pacnoJrox(eHHblMH BbIIIyKnbIMH MHOIOTpaHHHKaMH, He BXOAT-

rrlprMu Apyr B Apyra H cMexHbrMH IIeJIIIMH rpaHflMla. Peruaercs Borlpoc: KaKoBbI 3TH

MHororpaHHHKH B caMoM o6ulervr cnyvae? llocranoBKa AaHHofi npo6neMbl HcxoAH-

Jta H3 norpe6uocrefi 3apox,qarculefics B re roAbl KpHcrannorpaQuu. Bonpoc o ra-

panneno3Apax An-s rpexMepHoro npocrpaHcrBa B[epBbIe 6ul nocraBJleH ocHoBo-

noJrox(HrrKoM rrpaKruqecxofi Kplrcrzulnorpa$uu E.C. @eaopoBblM B ero KHHre "Ha-

qaro yqeHuq o Surypax" B 1885 r .  [17] .
Baxusrlr pe3ynbrarou pa6oru Bopouoro tBuilct anropltrM, no3BoJltroulHfi

gai7gu Bce npr4Mr{THBHbre napaureno3Apbl Ans AaHHoro qI4cJIa H3Mepelauir rt.3rol

anfopHTM [OnyqaeTc.rr cBeAeHrreM TeopHH IIpHMI{THBHbIX [apanleno3ApoB Ha Teo-

pr4[o o6.nacrefi 
"Aeficrsllf,". OH orrpeAenter HX s o6qeNl cnyqae KaK "coBoKyrlHocrb

Tex rotreK n-MepHoro npocrpaHcrBa, Kax.qat H3 Koropblx or roqKl4 O AauHofr pe-

rxcrKrr He Aanbllre, qeM or Bcex ApyfHX Tor{eK grofi pelxerKu". 3To He qro HHoe, KaK

MHororpaHHHK BopoHoro, orrpeAeressrtfi rnfl, n-MepHofi pelxerKu. Pas6lleHlre [po-

crpaHcTBa Ha gTH o6lacru BopoHofi HuBbIBaJI 3aIIoJIHeHnelt R.

Kpornle 3arroJrHeHus, R Boponofi BBeJI Apyroe 3arIoJIHeHHe, TecHo cBt3aIIHoe c

nepBbrM, Koropoe oH HuubrBiur 3anoJrHeHI{eM I. On rlucuil: "...IreHTPst n * I npulturun-

Hbrx [apanneno3ApoB, cxoA.rrrrlrlec.rr x oAnofi BepuHHe, MoxHo paccMarpnBarb KaK

BeprunHbr HeKoroporo l?-MepHoro cHMrIJIeKca". 3to nepBoe oilpeAerleHue cITMTIJIeK-

ca.{enoue. Esrla cSoprr,ryn}rpoBaHa H AoKa3ana SyHEaMeHTilIbHa.a reopeMa: "CuM-

rrJreKcbr Z sauonu-flror npocrpaHcrBo He BXoAq Apyr Apyra u 6ylyuu cN{e)I(HbII\{l{ qc-

JrbrMH n-l-rraepubrMu rpaHqMu, rrpnqeM coBoKynHocrb Irx BepuHH coBnaAaer c co-

BoKyrrHocrbro Bcex ueHTpoB napaJrneno3ApoB 3arIoJIHeHr4fl, R". @axr cyqccrBoBa-

ugnpas6uesuitRu L u ycraHoBJreHue Me)K.qy HIIMH B3aHMHo oAHo3HaqHoro coorBer-

crB4fl,.rrBJurorcx 6azucoM, Ha KoropoM crpoqrct ocHoBHbIe rlpnnoxeHrfl I\,IeroAa.

Boponoft pa6oran roJrbKo c pe[reror{HblMu (xpucralrnqecKuMH) cncrev au:n,

a 6o-utruuHcrBo coBpeMeHHbrx [punoxeuufr I{Meror AeJIo c npoH3BoJIbHbIMH ToqKa-

rnlH. flepexoA or peureror{Hbrx K npoH3BoJIbHbIM cLIcreMaM Tor{eK - 3To 3acnyl'a

flenoue.
Fopuc Hurolaenuv leloHe poAuncx 3 (15) rraapra 1890 r. s CaHrr-llerep6yp-

re. OAsaro BcKope ceMbr rrepeexana n Klren, rAe ero orell [onyr{Hn Aonx(Hocrb rrpo-

$eccopa MexaHHKu. C 1908 no l9l3 rr Eopuc HlrrolaeBurt yquncr Ha Susrrxo-
MareMarr{qecKoM Saxynrrere KnescKoro yHuBepcurera u 6u-rr ocraBJIeH rlpt{ yHH-

Bepcr{rere "gJrfl. rroAroroBKr.r K rrpo$eccopcxoMy 3BaHHro". Ao 1922 r. oH IlpcnoAa-

BaJr B Kprencxolr yHuBepcurere, a 3areN{ rlepeexan s JIeHuHrpaA, rAe craJl npo$ecco-

porra JleunHrpaAcKoro yHr{Bepcurera. B 1929 r. [eloue n:6llparor qneHoM-I{oppec-

rroHAeHrornl AH CCCP, a n 1935 r. oH nepee3)Kaer s Mocxsy, KyAa repeBoAHJlacb

AxaAelruq HayK. C rex nop, BTopyn nonoBuHy csoefi xI,I3HI{ - 45 rler, oH xHJI B

Mocxne, pa6oran n Mareuarnr{ecKoM HHcrLITyre IrM. B.A. Creruona H rlperloAaBarl

s MocxoBcKoM yHuBepcurere Ha xa$e4pe reoMerpun. Yrtlep Eopllc HuxolaeBuq B

1980 r., B Bo3pacre 90 ner, rrpo)r(r,rB Aonryro u nnoAorBopHylo )KH3Hb, BHecfl csofr

BKnaA B Teopuro rruceJr, anre6py u reoMerpHo, a raruKe BoctII{TaB MHoTHX BbIAarc-

tquxcf, yrreHHKoB. ,,{enoHe 6rrr upe:srr.rafiHo oAapeHHbIM qeroBeKoM, HeyroMHMbIM

aJIbrrHHHcroM, TzuIaHTJIHBIIM rreAarofoM. Teurte BocnoMHHaHvfl o HeM HarIHcaHbI
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l  .  Arforne.vemttqccrure trc' t l toKrt . t tantodrt

cft) 1'qsstlKolvtlt x ro6tr,rIcilHbll\r IaTzri\I: aKa;1ct\{trKorur A.A. AlexcasfipoBbl\t x 90-,,1c-
1' l{}o B )I( jvpl lanc " l lpupo;1a" 

[18], A.K. OaAceeurrr,  I-1.[ l .  {ol6u.n}rrrb]Nr, C.C. Psrr i i -
K()tsF,tNI, M.l.{. IJJlorpirHbrM K i 00-ncryrrc co Jl,rrr poxllei{nfl B crrcrirra.r-rbrroNr Bbrrr)1cKc
fpylon MareltarttqecKoro r lHcrlrryra Ai{ CCCP un. B.A. Crexlosa t l9j  3ac-rryr a
7]c:.;loH0 eIUc B'roN'{. rITo oH lv{ol- l{3rloril.IIb r}yH;arvrcH'ra.rrbHbrc Ni?TCN{arHqe cri}rc pe-
3y",tlbl'a'I'bl. I';aK cBoII. TaK Il.llpyfux aBTopoB. frpocTbli\{ H Hal)irlHrrrru r3brKoru. ilc.'FirT-
l l l ' l i \ !  I IC ToJIr,Ko Iua.fcl \{aTHxalt.  3ro BHIHo II0 efo KHIIfe "I lcrep6-vppcKar 

lrKo-rra f.cr-
fr11i l i l  l i rrccJr '  i lc],  pacc.i t |raHHot"i  r Ia I I i r i l ]oKot-o qHTarc,!rr.  t i ic oH. B rracrlrocrr{.  rLJ-
. ' r [ i fa(] l '  cyTb i laSor r,r Bopouoro n i{c.r.raer cBorr o6o6uleuus.

fc;iottc AoKa:raJI crrpatsc4-r-trrBoc rb saxrreiiurrrx pe jyjibraroR Bopc.uer.o lljj, rrl,.o_
i l3uorlLHoii  cttcreltbl ' I 'oqeK. I ipl lqet\.r  ci lcnaJ' l  )To rrpocro rr rraltrr lrro. f ]n.a'tr . l rr  rrc-
,rcii oH lfcnorlb3vcr odpa: "tivcroro 

ulapa", Bircpnbrc ilpc;{,ro)rclluuii rr1r clle s 1924 r.
rra VicNJyHapoilrroM Kollrpecce B Toponlo (o,r.  f2I,22l). / Ic. ' roue ni{t l re.r [201. 

' . . . .pac-

cl\torptllu lll3p, vBert{ql.{BarcI]Ituicx Ir y}vrcFr},ruarouluiacx g r(aK yfo/rHo rrcpc.IBrl.ilrc-
tillriiclt N{c)KAy l'oLiKa\irt c}IcreMLI, rolltltrucrtuslrl Jll{txb oJlHot\rv yc1iotstrro -- Hc co-
.4cl)xiili, tsIlyrpll ce6"q rL)rIcK Srot-t cliclel,{bl". 3To} rxap oxa3ailCfl ortc}{b noJrc:JHblt\{
I t l icr i) t" l \ lcHlolvt.  t l  IvIbI ct 'o 6yJlel{ t tcl ioJlb3oBarb ts XaJlbl lcl i lnent. f lo;1>lorl t t ,  npci l .rro-
)\cl i l i l ) IC f{c,rorlc, npcJcr'aB,' l tn)f codori Tor t IpI lHuI{nI{aJrbnr,tr i  iuar, rocJIc Koropoto
tl.r{ct{ Roporioro BbIllIiII'l 3a pal{Kl{ Teopl{r{ rilrce-rr i{ Kprrcr;l.ll-rrorpa$u[r rr craJru p;i6o-
' fafb B caNibrx pa3Hbrx rrayKax.

Ha' lgaHH-s " l \ ' IHofofpaHHI{K 
BopoHoro" I{ "cnun;tcxc 

,{c. 'rpue" c. '- toit<tt ; t .rcb B
cpc-ilc artrutttl"tcxol"l rco\{erptrqr'cKoii ri:xo-rybr. l{x lrcno.[E,3],'cr i1. fiL-i;Ncpc e crttcii
Kl i l l I 'c l2311. o'r; ' IaBat . i loi l i l .Hoe poccni ici{}t l {  r \ . Iarcsrarir i{at\r,  BHccurg\i  dtt  r i ;ar ircrr. [o.,rb-
tt l ' t i i  nxlta. l  B pa3paSorr<y rarlFloro Bonpo.:a.3alerr 3'ra rcpi\rpi{()-rJor-r ls f lcpcrx, 'r i i  rr
Kol i tnLIOIcprrblc r layKu, t laqaBlr l l {c 6y'pHoc pi i3BlITIIc s 60-c roAbi. Orcrcna 7r(c 3t. ir
I l i l ' lBatI l l f l  6l l ' t t t  r lepcl lccetrr ' l  l rx. Eepuarol l  n rfrrr lrxy xr{ i{Kocr.cl i ,  nrf clc rrcfo L) 'rr
pacl l ])ocrpaHll-r l l lcb tta t f  l t : l txo-xux,l i tqccKtic t{avl\ I . t .  i { .r ; .r  o5o:uaqcHl{r i ;ce ir  \ to3atr-
I .-n Arnf)r 'or palrHliKcR Boporroro I{ ci l lv l l l j jc l tcou ,I{cr<-ruc E iryccro\t fr3l,r i i t -  IJCnoJrbJy_
Iotct ' l 'J l ' \ \ I I l i lLr "pa:ci lrcultc 

I lopotioi-o" t t  
' 'pa:eincutrc 

f ]e,, igl lc". C:lg3ct "pa't ,5lrc-

I lM" I lNir- 'cf B \, IaTcNIZlrUKC BIIOIHC KOIiKpeTribt i t  ,  j" .rbtc;t .  Orto oir i i i l iact- f , t( ,)Ki lbIf t .rc,
]A! Io" ; l l {c l l t !c  [pocrpar tcrBa 6c:  r icpcxp l lBa] i l r f l  r i tc l rc i { l 'os  l r  5ca u lc ;c i i . ' i .  c .  r rpc ; l -
cl i t l l j lc l l t I 'J npocrpal{crBa Kaii  coBofi} ' f l l ]oCTII urlci ibl lbrx ' j_rte i \ Ir tHtorj .  i l  cgoc Bpc\rrr
Bo1;orrt l i i  i r  i {cnonc IICnorb3itBa-rII I  ;1lur : ' roi i  uc. lr lr  cjrogc} "3ai iu;rr ici inL- '".  

KoroDorl
l \ loxcr 6i, tr t ,  cr l l lol I I l i \ {oN,i r l . l rci , larItr tecrKOfo cxoBa 

"pa:6itct. i i tc". 
Lt arr i : tni ict.-un,,, ,au,,,a

c'5nt ' i t to l lcr loj lF,3vlolcg cJtoi] l l  " tr :ssel iat ion" 
iuul "diagrant". 

B rHlrr c i2l  ; ia;xc lr 'c:-{-
r l l l i i . lcfc' l  i lcno, ' lb30Barb i IX .;6lt  ,1,t4 Bi,, tpa;KcHit i  " \?-tronoi 

cl iaglalt ' t"  l t  " l)cl i tLi l i r1,

tcs l 'c i l i r t iq r t t ' ' .  C. l tonc " tcssc i l i i t io t t " '  
o : tu t { Iacr  r l r ,xga, t r t - lo  " } io3auK:1"  

r i : } r  . ' ia r for tc -

II I ' l t j "  ( ;r ' r la;xa l \ l i lClGgtr i l )  i t  ntr;<ct '  I ICiIo,, Ib30Bcu'bc-fd r pye crcoi i  lpaHcnpt{nrl i ' I  r i i r i
c i tc t i l rarb l i r , l l i  Hay. rur , r l r  i t lpAI t i t i  "T i -ccc. r t t r lHr" "  

C.nouo 
. ' l i i ig r : rn i . .L . )3 I rar tacT 

qc l )Tc:4 i ,
(:XCri'!)',. OrTl{aKo B p}'ccKo}l H3LIKC C.TIOBO lHafpar\{\{a accor{Rrlpvercr{ cr{opcc c llByl\1cp_
r j i , r \ i u  r paSr r xan r r i .

B ;itarcl,ta'rrt'lccxoii it xltuc'rair:roi'paiplr.rccxtlii xnicpari,pc Bc.rpcrracrcr 'r,ri)il-
' i t tcl l l tc "MIIO|oIpaHHtIK 

(pa:6l lcir t{c, JI}rarpanrrra) / lxpru:lrc". 3ro rre q1o r{rroc. Ki ir i
cl l l lol t l l I {hl l 'cpl\ ' tHHant "\ l t toforpei{Hi{r( 

(pa:6r.rcrrrrc, i{ f iafpar11,ra.t l ippr1r161i-p" I) lci l tr- ,1r,-
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