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0 HCKOTOpbiX MHOf03HalfHbiX COOTBCTCTBHHX 8 npOCKTHBHOH 

reoMeTpHH 

A. H. Mara]a/OK 

B nacToSiw:eii CTaTbe .D.aeTCSI KpHTHqecKHH o63op pa6oT no npoeKTHBHOH' 

reoMeTpHu K.. A. AH.D.peeBa [1], A. K.. BJi acoBa [2] H A. A. fJTaroJTeBa [3] 1, 

OTHOCSIW:HXCSI K MHOf03HaqHbiM COOTBeTCTBHSIM. 

DonyTHO aBTOpOM BnepBbie CTporo ycTaHaBJIHBaeTCSI, qTo npe.D.JIO)I{eHHDe · 

K.. A. AH.D.peeBhiM Tpex-Tpex3Haqnoe cooTBeTCTBHe .D.eHCTBHTeJihHO SIBJIHeTCH 

COOTBeTCTBHeM o6w:ero BII.D.a H B CBSI3'H C 3THM .D.aeTCSI HOBOe nocTpOeHHe Tpex­

Tpex3naqnoro COOTBeTCTBHSI no 15 napaM COOTBeTCTBeHHhiX 3JTeMeHTOB. 

K. nocrpoenmo noJISipHbiX crrcTe M BbiCllliiX nopSI.D.KOB A. K.. BJiacoaa HaMH 

npiiMeHSIIOTCSI MeTO.D.bl COBpeMeHHOH MHOfOMepHOH reOMCTpiiH, qTO .D.eJTaeT 3TH · 

CHCTeMbl 6oJiee 0603piiMbiMII .D.JISI quTaTeJI SI. 

B 3TOH )I<e CTaTbe HaMeqaeTCSI HOBbiH nJiaH, OTJIIIqHbiH OT npe.D.JIO)KeH­

HOro A. A. fJTaroJTeBbiM, pellleHHSI 3a.D.aq Jmneilnoil reoMerprrrr qeTbipexMep­

Horo npOCTpaHCTBa, npHBO.D.SIW:HH K HCCJie.D.OBaHIIIO CIICTeMbl HOpMaJTbHbiX KpH­

BbiX TpexMepnoro npocTpancTBa, B KoTopyiO MO)!mo oTo6pa3HTh nee npHMbie · 

qeTbrpexMepHoro npocrpancTBa. 

TaK KaK pa6oTa A. K.. BJTacoaa HBJIHer cSI npo.D.OJI)KeHHeM uccJTe.D.oBaHrril 

K.. A. AH.D.peena, a pa6oTa A. A. fJTaroJicBa SIBJISieTCSI npo.D.OJI)!(e~meM II .D.aJib­

neilllliiM pa3BIITHeM rrccJie.D.OBaHHH BJiacosa, TO aBTopy npe.D.CTaBJTHeTCH 

ecTeCTBeHHbiM HaqaTh cTaTbiO c paccMoTpeHHH pa6oTbi K.. A. AH.D.p een a. 

Pa6oTa K.. A. AH.D.peeaa ,0 reoMeTpll'IeCKIIX cooTBeTCTBIISIX B nprrMene­

IIHII K BOnpocy 0 nOCTpOeHHII KpiiBb!X JTIIIIH~I" nOCBfUI{GCTCR aonpocy !IOCTpO­

eHUfl aAze6pa.u<tecKttx KpuabtX no oocraro<tHOMY <utC.Il!f oaHHbtX ro<teK, npu­

HGO.Ile:JICaut/lX BTUM KpttabtM. 

OcHOBHaSI MbiCJib 3Toro nccJTe.D.oBaHHH :~aKJIIOqaeTCH B cJie.D.yioru;el\t: a sTop· 

cqrrTaJI, qTQ nOCTpOeHIIe KpHBOH BTOporo nopH.D.Ka no ee TI5ITII TQqKaM ocy­

ll~eCTBJISieTCSI oco6eHHo npocTo, eCJTII onpe.D.eJTHTh KmmqecKoe ceqeHrre KaK reo­

MeTpHqecKoe MeCTO ToqeK nepeceqeHH5I .D.BYX npoeKTIIBHb!X nyqKQB npHMbiX. 

B caMOM .D.eJie, ecJTn .D.aHbi nHTh ToqeK A, B, C, D, E, To, B35IB JIIo6bre .D.Be 

1 Pa6oTbl 3THX pyccKHX CHHTeTH'IeCKHX reoMeTpon no'ITH conceM ne ocnew.enbl n na- . 

mer1 nay•mOI"i JIHTepaType. MHe H3necTHa TOJibKO o~Ha cTaThH A. A . fJiaroJiena [4], B KO­

Topoii ~aeTCH 6oJiee HJIH MeHee no~po6IIbiH oQ3op pa6oT K. A. AH~peena. LITo )!{e KacacTcH 
pa6oT A . K. BJiacona, TO OHH MaJio H3neCTHbl KaK y Hac, TaK n 3a •rpaHuu.eii. He y~HBH­

TCJ!bHO no9TOMy, 'ITO HeKoTopble sa)!{Hble pe3yJihTaTbl A. K. BJiacona 6biJIH 3Ha'lnTeJihi!O 
ll03)!{C llHOilh I!OJiy'leHbl HHOCTpaHHbiMH Y'ICHbiMH. 



TOl!I<H, IIanpHMep A H B, 3a n.eHTPbi ,n:Byx nyl!KOB npHMbiX II 3aCTaBHB •lY­

l!aM AC, AD, AE nyl!Ka (A) cooTBeTCTBOBaTb JIYl!II BC, BD, BE nyl!I<a (B), 
Mbl BnOJIHe onpe,neJIIIM npoeKTHBHOC COOTBCTCTBIIe MC)!<JJ:y 11Yl!I<3MH (A) 
H (B), TaK 1<31< npoei<TIIBHOe COOTBCTCTBHe BITO.TIHe onpe,TJ,CJI5ICTC51 Tp.eMH na­

paMH COOTBCTCTBCHHbiX 3JICMCHTOB. 

OpoBOJJ:H )!{C npHMbi,e nyl!I<a (A) II CTpOH COOTBCTCTBCHHblC npHlllbiC 

liYlii<a (B), Mbl, Ol!CBHJJ:HO, noCTpOHM CKOJ!bi<O yro,n:HO TOlJCI< I<piiBOfl BTOporo 

rropH,ni<a, npoxo,n:Hw:eif l!epe3 Ja,naHHbie rol!I<II A, B, C, D, E. 
CoBeprneHHO no Tai<oMy )Ke nJiaHy K A. AH,ripeen npe,nnoJiaraJr crpo­

HTb II I<pHBbiC Bb!ClllHX rropHJJ:KOB no JJ:OCT3TOlJHOMY lJHCJIY TOlJCK. 

Ho l!T06bi ocyw:ecTBHTh 3TOT nJiaH, npe,n:BapiiTCJihHO HY)!HIO onpe,neJIHTh 

KpHBb!.C Bb!CllliiX nop51JJ:I<OB npii nOMOW:H JJ:BYX npHMOJUIHCHHbiX nyl!I<OB, npH­

BCJJ:CHHbiX Y)KC He B npOCKTIIBHOC, a B MHOf03H3'1HOe COOTBCTCTBHC. 

Tai<, HanpHMep, I<pHBYIO rpeTbero nopH]!I<a cor.riaCHO 3TOliiY rrJiaHy HY1KHO 

Onpe,ne.TJHTb K3K fCOMCTpHl!CCKOC MCCTO TOl!CK nepeCC'ICHHH J!BYX npHMO­

·'IHHeih!biX nyl!KOB np.HMbiX (A) H (B), npHBCJJ:CHHblX B JJ:BYX-JJ:BY3Ha'IHOC CO­

OTBCTCTBHC, npHl!CM JIY'IY AB nyl!Ka (A) JJ:O.TJJKCH COOTBCTCTBOB3Tb TOT )!{C 

•'~Y 'I AB B nyl!Ke (B). 
5IcHo: l!T06bi raKHM o6pa3oll! onpe,neJI.HTb KpHBYIO Tperbero nopH,n:Ka, 

HC06XO}:(H!\10 rrpe,n:BapHTeJibHO H3Y'IHTb CBOHCTBa JJ:BYX-JJ:BY3Ha'IHOfO COOTBCT­

CTBH.H, no,no6HO TOMY KaK, npeli<JJ:C l!CM onpe,neJISITb KOHH'ICCKOC Cel!.CHHC np·11 

ITOMOIIJ.H JJ:BYX npOCKTHBHbiX rryl!KOB npSIMbiX, npe,n:BapHTCJibHO H3YllaiOT CBOH­

CTBa npoeKTHBHOfO COOTBCTCTBHH II, Hanpmvrep, JlOK33biBaiOT, 'ITO T3KOC CO­

OTBCTCTBHC BnOJIHC onpe,neJIHCTCH TpCMH COOTBCTCTBYIOW:HMH 3JICMCHT3MH. 

EcrecrBeiUIO no3TOMy, 'ITO CBOIO }lOKTopcKyio ,n:HccepTaQHJO K A. AH,npeeB 

lHllJaJI C lJHCTO reoMeTpH'ICCKOfO H3Y'ICHIIH JJ:BYX-,'lBY3Ha<JHOfO COOTBCTCTBHH. 

3To H3Y'ICHHe ,naJio B03MOJI<HOCTb K A. AH,npeeBy pernHTb CJie,nyrow:yio 

Ba1I<HYIO 3a,naqy: ,naHbl BOCCMb nap COOTBeTCTBYIOll!HX JIYl!CH J!BYX ny'IKOB 

iipSIMbiX (A) II (B), npl!BC,neHHbiX B JJ:BYX-JJ:BY3Ha'IHOC COOTBCTCTBHC. Tpe6yeT­

CH npOH3BOJ!bHO B3HTOMY JIY'IY rry'II<a (A) ITOCTpOHTb JIB a COOTBCTCTBYIOW:HX 

.rryqa B ny<IKe (B) HJIH, IIao6opoT, npOH3BO.TibiiOMY JIY<IY rrytJKa (B) Tpe-

6yer.C.H ITOCTpOliTb ,TJ,Ba COOTI3CTCTBYIOW:l1X Jiyqa B ny<IKC (A). 
PerneHHe nocJie; uiei'i 3a,na'IH no3BOJIHeT rrocTpOHTb KpHByro Tpcrhero no­

P.H~O:Ka no ee ,neBHTH rrpoHJBOJibHO Ja,naHHbiM TO'IKaM A, B, C, D, E, K, 
L, M,N. 

B caMoi\I ,neJie, ecmr JVIbi 3acraBHM BOCbMH JJYlJa~r AB, AC, AD, AE, AK, 
AL, AM, AN nylfr<a (A) coorBercmonarb BoceMb Jiylfei i BA, BC, BD, BE, 
BK, BL, EM, BN ny<IKa (B), ro Mbi npuBe.neM 3TH nyl!KH B JIByx-,n:By-

3HalJHOC COOTBCTCTBHe, TaK I<aK TaKOC COOTBCTCTBHC BITOJII-IC onpe,n:CJIHCTC5l 

BOCCMbJO napaMH COOTBCTCTBYIOlll.HX 3JIC~ICHTOB. 

DpoBe,nH renepb npoH3BOJibHbiH JIY'l X B ny<II<e (A), Mbi Mmi<ellr no­

CTpOHTb eMy J!B3 COOTBCTCTBYIOll!HX Jiyqa B ITY'!KC (B), KOTOpblC nepeceKyT 

.rrytr X B ,n:Byx TO'!Kax HCKOMOH KpHBOH rperbero nopH,n:Ka, npoxo,o:mQeif l!e­

pe3 3aJH1HHb!C JJ:CB5!Tb TO'!CK. 

KpoMe ,o:Byx -.nnyJHa<Irroro coomercrBHH, K A. AH,np.een JiCCJre,nyeT CIIIe 

rpex-TpCX3HCl'lHOC H lJCTblpCX-'lCTblpCX3H<l'lllOC COOTBCTCTBHC H IIpHX0;1HT 

K CJJe;1YIOlllC.~IY pe3y.TlbTaTy: .,ECJill J.teJ/CUlj 06lj,\1JI. npn.HOJlllHCUH.bUHl 12lj'tKa.\IU 

vcrcutaaJZuaaerc.<t a3aUMH.O rpex3H.a'tHoe cooraercraue nocpeacraolrt nfl.rNao-



l{UT/1 /lQ/) C00T(]CTCT6CfiflbiX Jl.ytteii l/AU 63a!UfHO 1te7 btpCX3fi01tHOC COOTBCTCTBlle 

1/.0C/)i!()c r ao;.t iJaaOt{aT/t 'teTbtpex nap C00T(]CTC7BCHHblX A!J'lCl.t, TO 2 /)!JIIIla A!J­

'tell, COOT(]CTCT6!JIOLl{I/X BCHIW.ll!J llfJ0/1360.liJHO (]3:tT0J11!f A!J'l!J T020 l/A!U iJpy-

20,~0 IIJI 'IIW, HQXOOUTC.'i C 110.\Wll{b/0 6/lOJlHC OllfJCOCJl.CH!Wi'.O llOCTfJOCfill fl, Tpe-

6y!Otl( f!20 TO.d!J/\0 Jl/IHC(l/W ,U ocJHOll ll8£1('CTH0ll BU'.H'l CtJOll.ltU TO'IIW .\UI KfJll­

Bmt TfJ.~'TIJCco nop.<!uKa 11 TfiCTl>Ccu KAacca 11.111 A llHCt'iKII, t{UfJK!JAR u OOH020 

h'nH!I'If! CIW20 CC 1/CHU:I , KOTOf)()C HC CCTIJ Kfl!J2 " ([J ], CTp. !52). 
fl oC.lCJ\Illli:f pe3yJibTaT fl03!30Jl5I CT llOC'Tj)OHTb 06U(!JIO KfJIW!JIO 1/CTaepTOi'.O 

nnp.<u)l\a llO )l<IHHbl~l CC l!CTblj)l·la ,TJ, L(aHI npOCTbl~l TO'IK3\I, f!O;l.OUIIO TOMY KaK 

6bl.'l<l flOCT j)OC'IIil Bblll!C 06U{(IH KfJliUWI TfJCTI>C20 IU!fNlUI\a IlO CC )J,CBHTH 

TOL!Ka\1. 

T or )KC p c3yJibTaT no3BOJIHCT nocTpoHTh H o6uww Kpuayto nRT020 no­

p.<tiJKa l!O } (3Hllh!M Ce JLI3Cl }Lll.i1TH llj)OCTbl~l TOl!KiDl. 

Oou.J,yro Kprmyro mecToro rropH).LI<a 3TH M ~ICTO;lo~r llOCTj)OHTh y)Ke 

HC.i!h3H, a noTO\ry K. A. An ; q )CeB o rp a rrHLIH.7I CH 'l~LeCh nocTpoc rmC\1 HeKOTo­

pbiX I<j)Hflb!X IUE'Croro, CE'}Lb~IOfO II BOCbM OfO fl0p51).LK0!3 1taCJ'fi020 B LlOa. 

A. A. r.n ar0.7Jl'B UllCfJBIJte o6napy)!(y[Jl cymecTBt'HIIbJe npoGeJJhl B pac­

cy)K}l,CH115JX K. A. AHJw eena 11 BCJIC!\CTBH<' 3Toro npH111CJI I< TaKOi\IY BbiBO).Ly: 

, I k.TICi\CTBHC TaKoro po,TJ,a HCTOLIHbiX 3aK.l iOtrcrmii: K. A. All ;J.peena npe).LJIO­

)I\CIIIlbiC rn r cnoco6bl n ocrpoemm KJHmoii TpeThero nopHJJ.Ka no ce !\CB51TH 

3a}(il ll!l bl ~ l TOlJKa~l H Kj)I1BOH tJCTBE'j)TOfO n OpH).Ll<a no 14 3a) lilllHbiM TO'!KaM 

H T. ;1.. OCTaiOTCH, CTj)O I'O fOBOp51, H C,TJ.OIG:13 ;111Jibli\111 B E'J'O pa60TE', H Mbl )1,0 CHX 

n o p 11 e 3 IWC!\1, B e pHbl JIH 3TH cnoco6bi H:m IICT" ([4.! , CTp. 22). A. A. f Jia­

rOJien nHI!leT Tai\t )Ke ,TJ,aJJee: ,BbrHcnerme 3Toro noCJTCJ\Il ero Bonpoca c npaK­

TII'Iccrw ii T01!KH 3 JW !lli5J I!C IIJW)l,CTaBJl5IE'T HIITepeC; I , T<IK KaK, CJI CJLY51 MCTO!\Y 

K. A. All,TJ.peeBa, uanpm1ep, H Y)KHO 6biJI O Ohl npouecTH nc MeHee 1500 np51-

i\tbiX )1,•151 f!OCTj)OCIIHH )l,CCHTOi1 TOL!KH K j)HBOH Tj)CTbCJ'O T!Op51)l,Ka flO ee )l,CB.HTH 

.L\Cl Hil bL\1 TOL!Ki!M". 

HaM npencTaBJmeTCH, o;~IHlKO, lJTO Bbi5JCHCHHC Bonpoca o6mnocTH n o ­

cTpoeimi-i K A. A ll).Lp eena npe/LCTanJIHeT ilo.rJbiJJOH mnepcc, ec.rm He c npaK­

THtrccKoi-i, TO c Teop en-rtrecKoi1 TOlJKH 3p eimH. B ca~1oM ).LCJr e, npen<).Le '!eM 

npHCTYIIIITb K noCTpoe!lmo KpHnbrx no TOLIKaM, K. A. AH).LpeeB nocB.HruaeT 

CBOH H CC.W}LOBai!J.:f5J nonpocy 0 lJHCTO rl'Oi\ICTj)Hl!E'CKOM f!OCTpOCHHH l\1HOf0-

3 1lii11H bi X COOTBCTCTBHi'l B fjlop ~IaX I!CpBo ii CTY HCIIH. 3TH f!OCJI C~fLtnle 'HCCJJC)l,O ­

oiii!H51 oco6eHHO HIITcpecyioT K. A. AH; !pCeBa , IWI< 3TO uenocpe.ucTBCHHO 

BHJLHO 113 CJIC~LYIOill,ei-i ljlpa3bl, !33HTOH H3 IIBC).LCHHH I< e ro ,a,OKTOj)CKOH )l,I1CCep­

TaL(HH: ,lfa .IICCTO 60/lfJOC(l 0 I WCTfJOCH !Ul KfJll6blX .• ,llA1C/OU{e20 60JleC ,ltAU 

.AteHce •laCTHIJllt xapwcrep, UIJlCT!J!laeT UtKIIA1 o6pa3o.w aonpoc 6oAee o6uj.!Ut, 

iJoAJtceHcTB!JIOU~tu'i tt-~WTb, 6ea co,wHe~U.m, amtCHoe 3HwteHue OAR Ha!JKU, eo­

npoc 0 cCO.Mf!TfJll'l CCIW.It 1/CCJlCOO{](lHUU llblCUl l/X fJOOo(] COOTaCTCTGWt" ([J], 
CTJ1. 4). I3onpoc 0 rCO'\IE'TpHtJCCK0!\1 flOCTpOeHHH MI!Of03II3'lllbiX COOTBCT.CTBHH 

OOII( e ro BHJLa npHHa).LJIE')KHT K TP Y).LHbiM H MaJIOH3YLICHHbiM o6JraCTHM npo­

CKTHBIIO~i J'COMeTJHfH, a f!OT0~1Y 11 a~ r npC.lCT<IBJI5JCTCH OC06CHIIO HIITCpCCI·Ib!M 

HCCJICJ\OBaTb sonpoc, HI3.TI5J!OTCH JIH cooTBe TCTBHH K. A. AH).LpeeBa cooTBCT­

CTBHHMII OO!l(C'fO BH,TJ.a lfJIH HCT 1. 

1 K:aK H3BCCTHO, npu )J.OKa3aTeJihCTile o6w,Hocru cnoux nocTp oeJmii I<. A. AHJJ.peen JJ.O­

nycTHJI cyll{eCT!lCIIIIbiC OIUHUK!i (CM. [4], CTp. 21, 22). 
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3;:~,eCb HC06XO;:I,IIJ\!O OTMCTIITb, 'ITO BOIIpOC 0 TIOCTpOeHIIH iVIHOro ::m<1liHbl X 

coornercTBm1 Me)K;:I,Y .ny'IaMII ,n:nyx ny'IKOB (A) H (B) K A . AH/lpec& 

CBO;:I,IIJI K BOnpocy TIOCTpOeHHH MHOf03H3'IHOf0 COOTBCTCTBHH MC)K_n:y TO'!Ka:lll:i 

,n:Byx KOHII'IeCKHX cetJetmii cJie,n:yiOJ.UHM o6pa3oM: qepe3 nepumHy A ny'II<a 

(A) npono,n:HTCH npoii3BOJibHoe KOHII'IeCI<Oe ce'IeHHe P, a qepe3 nepllliiHY B 
ny'!Ka (B) npOBO,IJ:IITCH npOH3BOJibHOe KOHWICCKOC CC'ICHHC T. 

Tonta Jllo6oi'i JI Y'I nytJKa (A) onpe,n:eJIHeT e,n:m·ICTBeiiHyio TO'IKY Ha Ko­

HH'IeGKOM CC'ICHIIH P, a IIMCHHO ry TO'IKy, B KOTOpOH 3TOT J1y'I, I<pO~le TOl!­

KH A, nropoi'i pa3 ncpeceKaeT KOIUil!CCKoe ceqerrHe P. QqenH.'UIO H o6pan1oe 

ITOJ10)l{CHHe, a IIMCHHO: JII06351 TOl!Ka I<OHH'ICCKOfO CCt!ClU!H p onpC;lCJIHCT 

OOH03HG'lH0 JIY'I B rryqKe (A), npii'ICM eC.TIII TO'!Ka KOHHliCCKOfO CC'ICHIUI p 
COBna,n:aeT C TO'IKOH A, nepUHUIOH ny'!Ka (A), TO B 3TOM CJ1YtJae COOTBCTCTBy­

IOlUIIH JIY'I B ny'IKC (A) 6y,n:eT KaCaTCJ!bHOH K KOHlll!CCKO~lY Cel!e!HIIO p 
B TO'IKC A. 00HHTHO TI03TOMy, 'ITO CCJIH MC)K,n:y TO'!KaMH KOI!Hl!CCI<HX CC'ICHIIH 

p II T YCTllHOBHTb MHOf03Hll'IHOC COOTBCTCTBHe, TO raf<Oe )KC MI!Of03H3'IHOe 

COOTBCTCTBHe yCTllHOBHTCH II MC)K,IJ:Y J!y'IaMH rrytiKOB (A) H (B), CC.!IH 

YCJIOBHThCH, KOHC'IHO, ClJHTllTb COOTBCTCTBYIOI.UHMH Te .nyqH ny'IKOB (A) 

H (B), KOTOpble nepeceKaiOT KOIUI'ICCKI!e CC'lfCI!.HH p H T B COOTBCTCTBYIOJ.UHX 

TO'!KaX. 

K A. AH,n:peen O'IeHb npocro ocymecrBHJI ;myx-,n:ny3IIatmoe coomercTnue 

MC)K,IJ:Y TO'IKllMH ,n:nyx KOHH'ICCKHX CC'ICHHH CJie,n:yiOJ.UHM o6pa30~J: 

,17 0//0JICUM, 'ITO Jltbl llJ~teCJH OBC 17/lOCKOCTll 17 11 17', .ltCJICO!J 3.-ICA/CH";a.ltU 

1W10fJblX !JCTaHOBACHO IW/W,H-H.U6!JOb o6pa30.H !WfJfJC/lRTllBHOC COOTBCTCT(ii/C, 

raK 'ITO KaJtciJou TO'IKe oiJHoti nAOCKocnt coo1-aercrayeT npfiAtaJl Ha iJpyzou 

u o6paTHO. Boo6pa3UAt, Kpo.we foco, 'ITO Ha nAocKocru 17 Ha•tep•teHO KaKoe­

Htt6yoiJ KOHu<tecKoe ce•tertue S, a Ha nAOCKOCTll 17' JWH~l'ICC/We ce•1ertue S'. 
BcJZKou TO'IKe Kpuaot1 S, IWK npurtaiJAeJJCCUI{Ct.'i nJwc1wcru 17, 6yoeT cooraeT­

CTaoaaTIJ Ha 11/l0CKOC1~U 17' HCKOTOjJ£l.fl 11fJfi.Jrta.'l, KOTOfJG.'l nepece•teHUCM CGOJIM 

c Kpuaot1 S' onpeiJeAttT Ha IWCACuHe(i. iJae deticrauTCJZbHbte uAu AtHtt-~t/JJe 

TO'IK.ll . TaKJJce u o6paTHO, BCJLKOU TO•tKe Kpuaot1 S', Kax nptLHaiJ.1eJJtaU{Ctt 

fl.//OCKOCTU 17', 6yiJeT COOTBCTCTliOBilTIJ Ha IIAOCIWCTII 17 llfJH.ItG.'l, K()TOfHUl 

caou.w nepece•tertue,tt c Kpucot.'i S onpeiJeA,tlT Ha IWCAeorteu iJae delicrBttTC.1b­

Hhle llAU .HHLWbte JYJ•tKu. TaKtMt o6paan.H, .HbL cuiJu.H, •tro, KUK (:K.npo ycTa­

HOBACHo J.lCJICU!J IVWCKOCTJLHU 17 U 17' KOfJjJC//JlTI/6HOC COOTBCTCTBllC, TO 3TL .M 

CG.HbU1 1/CTaHaBJWBClCTCJl AteJJCU!J TO'lKa~Hll UBYX KW{:UX 6t>t H.U 6bt.70 KOHU'IC­

CKUX ce•:erttdi. S u S', rtaxodHtt{LIXCJl noc~JeiJoaaTe.1bHO Ha 3TUX IL10 CKOCTRX,. 

HCKOmpoe 63aWtHO 06!J3Ha<lHOC COOTBCTCTBlle" ([1], CTp. 17) . 
3JI.CCb, KOHC'IHO, TIO;:I,pa3yMeBaCTC51, HO, K CO)K<IJ!CHHIO, He OfOBapiiB<lE'TCH, 

'ITO KOHWJeCKHC Cel! CHHH S H S' He COOT6CTCTBYIOT .'.Lpyr il.pyry 13 KOppeJIH­

THBHOM COOTBCTCTBHII, ycTaHOBJ!CIIHOM ~!e)K;:I,Y 3JJCMCHTClMJI TIJIOCKOCT<'il 

17 H !7', TaK KaK ecJm obr KOJ-mqecKoMy ceqeHmo S, p<ICCMarpnna e Moi\ry KaK 

KpHBaH BTOporo IIOpH,n:Ka, COOTBCTCTBOBa.HO Obi KOHH'ICCKOC CC'IE'I-H!e S' !GlK 

l<pHBaH BTOpOrO I<JiaCCa, TO B 3TOM CJ1yqa e , OlJCBH,IJ:IIO, ~!C)K,TJ.y TO'IIGI'I!H KpH­

BblX S H S' He YCTllHOBHJIOCb 6bJ }.I,ByX -,IJ:BY3HalliJOe COOTBCTCTBHC. 

OGuJ,ee B3<1HMHoe ,n:ny3Ha'!Hoe cooTneTCTBHC MC}K1ly .nyqa~m ,n:nyx nyq­

KOB onpe,n:eJIHCTCH ypaBHCHHCM, 3llBHC51J.UIIM, KllK H3BCCTIIO, OT BOChi\lH napa­

MCTpOB. 0TCIO;J,a C.!le}.l,yC'r, lJTO ,IJ:J!H CHHTCTHlJCCKOfO ;'I,OI«l3i1Tl'JJbCTI3a OO!lUIO­

CTY! rrpHBC,TJ,emroro BblllJC B3aiiMHO ,IJ:BY3H3'IHOfO COOTBCTCTBHH IIC06XO}.I,H~!O 
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ycTaHOBHTb, '-ITO 3TO COOTBeTCTBHe BITOJJI!e OITpe,n:eJJHCTCH BOCC\IbiO napaMH 

COOTBCTCTBYIOJUHX 3JJCl\!eHTOB. 

HeTpyJJ.uo BHJJ.CTb TaK)Ke, '-ITO p c ruc HHC 3Toro norrpoca pamwcHJibHO 

YTBep)K,UeHHJO, '-ITO KoppeJJHTHBHOe COOTBCTCTBHC :\IC)KJJ.Y JJ.BYl\15! IT.TIOCKOCTHMH 

BITOJJHC OITpeJJ.CJJHCTCH BOCC111h!O ITapaMH COITpmKCI!I!biX B 3TO:II COOTBCTCTBHH 

TOlJCK (JJ.BC TOlJI<H H33biB3 IOTCH ConpmKCHHbll\IH B KOpp eJJ HTHBH0111 COOTBeT­

CTBHH, CCJIH ITpHl\1351, COOTBCTCTBYIOU1,3H O).I.IIOH TOlJI<C, ITpOXO}~IIT lJepe3 

,1pyry1o). 

K. A. AHJJ.p een JJ.OKa3aJJ 3TY Teope:~Iy ITyTel\I IIeiTocpeJJ.cTnemioro ITO­

cTpoeHHH KOppeJJ5ITHBHOfO COOTBeTCTBHH ITO BOCbMH napaM COITpmi<eHJibiX 

TO'-ICK. 

3a).l.a'-!a fiOCTpOCHHH KOppeJJHTHBIIOfO COOTBCTCTBHH ITO BOCb~IH ITapaM 

coiTpmKeHHbTX TOlJeK ITpHHaJJ.JJe)KHT K OlJ('I!b TPYJJ.HbTM KOHCTPYKTHBHbBT 3 a­

).l.<lCJc:\111 ITpOCI\TIIBIIOii fC01\ICTpHH H, Kp0111C pCI1ICIIJI5I, IIpCJVIO)J<CHHOfO 

K. A. AHJJ:pccnbi11I, H3BCCTJJbi eme pemeiTHH, ).l.aHHbiC P eii e , lllpeTcp, JloHJJ.OII 

H lliTypMOM [G]. 

0TCIO).I.<l CJI CJJ.YCT, 'ITO, HC33BHCH1110 OT npaBYJ.IIbHOCTH pacCy)K).I.CHHi1 

K. A. AHl~peena, o KOTOpbiX yno~rmraJI A. A . fJJarO.'I e n 13 cuoeii CTaTbe, pac­

owTpcHJioc Bb!WC B 3 3H l\ IIIO JJ.BY3II<l'IHOC COOTBCTCTBHC HBJIHCTCH B33H\i H O 

Jl.BY3H<lCJllbllll COOTBCTCTBHCM C3l\!Of0 o6UICI"O BH).I.a. 

3aMCTITM, lJTO ycTaHoBJICIIIIOe n 1879 r. K. A. AIIJJ.peeBbilll B3<1HMHO 

JJ.BY311 3lJHOe COOTBCTCTBHC 6bJ.HO I103).1.11Ce BIIOBb IIOJIYCJCHO JJ.pyrHMH fCOMCT­

paliiH, ne 3ITanwinnr, noBHJJ.HliJOMy, pa6oT K. A. AHi J,pecna {eM., HanpnMep, 

lilTypM, femiCTPHlJCCKHe ITpco6pa3onaHnH, T. I, 1908) . EcJIH nocTpoenHce 

HM B33HMHO JJ.BY3H<l'Il!Oe COOTBCTCTBI!C 6J,JJIO I10o1YCJCHO I103).1.H CC H liPYfHMH 

rcoMeTpaMH, TO nocrpoemwe K. A. Au,rw ~cBbJM B3 <IHl\IIIO Tpex3uaquoe cooT­

B eTCTnne H B3 <I H1\IIl0 lJCTblpCX3 HCllJHOC COOTB CTCTBHC, lJaCI<O.'lbKO l\!IIC H3 BCCTHO, 

liHKCl\l CIUC HC paCOiaTpHBaJJOCb. 

I Ico6xo,n:mllo OTl\!CTHTb, CJTO npC)KJl,C lJ e ll! npncTynnTh K noCTp oeumo B3a­

H~IHO Tpex3IIaCJHoro H B3 ammo lJCTblpex3HalJHoro cooTBeTCTBHH, K. A. An­

JJ.pecn IIOCBHTIIJI I.I;C.TIYIO OO.'IblliYIO f Jiany JIHHCihibl ll! CHCTC11!3lll I<OilHlJCCKHX 

CC'I CI·mii (r: Iana IV, ,0 ccT5JX KOII'I1lJeCKHX cclJCI-mii"). 

EcJm paccMaTpnnaTh co}~erni<aHue 3To i1 rJJaBbi c conpe 11rc Juwii TO'-IKH 3pe­

HHH, TO li !O)KIIO CK<l3ClTb, 'ITO B 3TOi-i f ,'JaBe OCYII[CCTBjJ E' II<l ITCpBaH ITO npe­

l\ICIIH IlOr!biTKa fiOCTpOCIIHH npOCKTHBIIOH J'COMCT1HIH IIHTID!CpiiOI'O ilpOCTp311-

CTBa, TO'IKLI111H KOTOpOrO HB.'IHIOTCH KOH!IlJ CCKH C CC'IC!JHH ITJIOCKOCTH, IIpH~!bl­

l\IH 11Y'II01 KOIIH'I CCI\HX CCti CIIHi-i, fiJIOCKOCTH~IH CCTH KOHHCJCC/<H X 

CCl!Clll-IH, TpCXli!CpHbiMII npOCTp<lHCTBCl~IH - - CCTII BTOporo PO~J:a KOIIH'ICCKIIX 

c e tJ c iiHii H l! CTbipexMcpHbi~IH npocTpaHCTB aMH - - ceTII Tp e T bcro poJJ.a (~Ibi 

coxpaune\1 TcpMHIIOnormo K. A. Aiurpecna, cormlCIIO IWTOpoii miHe i-iuan 

CII CTC~T a Tp CThCI'O 1131\I e peiiHH - CCTb BTOpOrO pO)[Cl, a : amei1IIa51 CHCTC~Ia 

lJCTBepToro H3~Iepcmm - CCTb TPCTbero po;J:a) . 

3i~l'Cb BIICpBbiC /~OK<I 3<HII>I IICKOTOpbiC H3 OCIIOBI!b!X T COpClll npOCKTHBHOH 

l\I IIOI'OMCpiiOi-i I"C01\ !CTpmr. 

HanpH~Iep, TCOpe~Ia 0 TOM, 'ITO KOJIJIHHCaptiOC COOTBCTCTBHC MC)K;ly l!By­

l\HI ITHTI!li!CpiiblMH npoCTpaHCTB3l\IH OIIp CJ(CJIHCTCH CCMbJO napa ~JH COOTBCT­

CTBYIOilJ,HX TO'ICK, cj:JOplllYJIHpyeTCH T<l!C ,KOA/lltHCGpHOC COOTUCTCTGIIC MCJ!COlj 
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IWHU'lCCIWAUI CC'lCHURAIU OBYX flAOCKOCTClt onpeOeARCTCfl 6/W,1/ie !l0CfJCOCT60jH 

ce.llu nap comaeTCTBCHHbtX ICfJUBbt.x" (K. A. AIIJJ,peen [1 ], eTp. 127). 
TeopeMa 0 TOM, 1ITO KOppeJIHTHnHOe eOOTnCTeTBHe l\Ie)K;:LY ,a:nyMH Il5ITH­

MepHb!MH rrpoCTpaHeTBal\IH orrpe,D,eJI5IeTe51 3a,'I,3HHeM 35 rrap eorrpmKeHHb!X 

lJeTb!pexMepHbiX npoeTpai!eTB, ¢opMyJIHpyeTe51 CJIC;J,y !Olll.Hl\1 o6pa30M: .,Kop­
fJC/lJlTU6HOe COOT£JCTCT6UC Cl/CTC,\1 6CCX G03cH.OJICH/JIX 1Wfll/. 1l CCI0[/X CC 1lC./·WU HU 

OBYX !UOCIWCTJlX O!lfJCOC/lJlCTCJl G/10/l.He nocpeOCTGOM 1'/)llOU,UT/l llJlTI/ nap 

COI2fJ5lJICCHHbi.X CeTeli TfJCTbCcO pooa" ([ 11, crp. 14 7). 
Heo6XO,[LHMO OTMCTHTb, lJTO nee 3TH Teopell!bl ,LJ,OK33biB<liOTeH nyTCM He­

noepe,a:CTBei-IHOrO !lOCTpOeHJ151 KOJI.TIHIIeapHOI'O H l<Oppe.TIHTHnHOI'O eOOTBeT­

CTnHH rro yr<a3aiUihgl n TeopeMax ,a:aHHbiM, npH4CM nee 3TH rroeTpoeiiHH ocy­

ruecTBJIHIOTCH I1pH IlOMOI.IJ,H IJ,HpKy.nH, JIHITCihm H O,[LHOI'O H3neCTIJOfO nCCMH 

CBOH~Hl TOlJI«<MH KOIIHlJCCKOfO CClJCHHH, KOTOpOC H e CCTb Kpyr. 

lho6bJ !IaH60.Tiee rrpOCTO IlOJJYIIHTb n3aHMHO TpeX3H<14HOe eOOTnCTCTnHe, 

ycTanon.neHHoe .K. A. AH,D,peenbiM, MC)!<,LJ,y T04KaMH ,LJ,Byx KOHHlJeCKHX eeiiei-mi1, 

Mbl BOCI10Jlb3YCMeH c.ne.nyiOlll:HM noerpoei!HCM A. A. r.narOJJena. 

B rrpocTpaHcTne 5;1 B03bMCM Heno,'I,BH)KIIy io .nmrefmyro nonepxi!OCTb c:fJ 
BTOporo ITOj)H,[LKil, Ha HeH 33 CpHKCHpyeM HeKOTopyro TOl[KY 0, H, I<pOMe TOro, 

no3bl\IeM eu~e Herro,a:BH)KHYIO rr"'IOCKOCTh P. 
OoJJHpHaH nJIOCKOCTb TOIIKH X npocTpancTBa 5:J, B3HTaH OTHOCHTC.Tib­

Ho c:fJ, nepeCC~liCT c:fJ riO KOHH'IeeKOMY Ce'ICHH!O X'; npOCKTH])YH H3 0 KOIHI­

lJCCKOC cc4eHHC X' Ha nJioeKOCTh P, Mhi noJIY'IH~I na P neKoTopoe KOHH4CCKOe 

Ce'!eiH!e X", KOTOpoe Mbl 6y,a:el\! C4HT3Tb COOTBeTCTnyiOIUIDI TO'!KC X npo­

CTpaHCTB3 5 :J . 
.KoHHlJecKoe ceiiei-me X", o<JeB'H,LJ,HO, npoii,TJ:eT qepe3 TOlJKH A 11 B n Jroc­

KOCTH P, n KOTOj)b!X o6pa3yiOW.HC a 11 b 110BCpXIIOeTI1 cp, npOX01'1,Hil~IIC '1Cp e3 0, 
rrepeeei<aroT nJJoei<oeTh P. 

5IeHO, 'ITO rrpHBe,[Lei!HOe 110CTpOCHHe ycTaHaBJIHnaeT B3aHl\IHO O,[LH0-

3 1!a''!I!OC COOTBeTCTBHC MC}K,TJ:Y TO'IK3MH X IlpOCTpaHCTBa 53 H KOIIl!lJCeiUIMJ! 

ce<JeHHHMH X" nJroeKOeTH P, rrpoxo;J,Hlll:I1MH 4.epe3 ,LJ,ne rrocTOHIUibie TOl!KH 

A 11 B. 
YI3 npHne,LJ,CHHOfO ITOCTpOeHHH Herrocpe,a:eTnCHHO nH,'I,HO, liTO TO'!KH rrpH­

l\IOH rrpoCTpaHCTBa 5 3 OT06pmKa!OTCH n KOHH'IeCKHe CCIIeHHH IlJIOCKOCTH P, 
rrpoxo,a:HUJ.He qepe3 A H B '11 o6p<l3yrou~He nytJoK, a TOlJIUI Il.!TOCKOCTH npo­

CTpaHCTBa 5:1 OT06pmKaiOTCH B KOHHlJeCKHC CClJ CIIHH Il.HOCKOCTH P, npoxo­

,[LHW.HC 4epe3 A H B H o6pa3yiOW.HC ceTb, H oopaTIIO, KOIIHl!CCKHl\1 eC421U!H~T 

ceTH, rrpoxO;"J:HW.HM qepe3 TO'!KH A 11 B, COOTBeTCTnyeor miOCKOCTb npocTpaii­

CTBa 53. 
BocnoJih3ye!\tCH Te nepb rrpHBeJI,em-IbTM rroeTpoeHHCM JJ:JIH noJryqeiUIH 

nJaHMHO Tpex3H3l!HOJ'O COOTBCTeTBHH .K. A. AIIJJ:peena. n.nH 3TOI1 ueJm 

B03hMeM ,a:ne riJJOCKOCTH P H Pt, rrpH4eM rryeTh A 11 B ~nne rrpOH3BOJihHbie 

TOlJKH rrepnol'i JJJJOCKOCTH, a At H B t ~ ,LJ,Be rrpoHJBO.llbHbJe TOl[KH BTopoi1 nJJoe­

KOCTH. OycTh, ,[LaJree, npH IIOMOIIJ,H IlpHBerTT:eHIIOI'O Bb!IJJC !lOCTpOeHHH yeTa­

HOnJI CHO B33HMHO O,[LI-1031-!al!HOe COOTneTCTBHe .2,' MC)K,[Ly KOHHl!eCKHMH eeqe­

IIHHMH nJJOCKOCTH P, npoxo,a:HW.HMH qepe3 T04KH A 11 B H TOl!KaMH rrpoCTpaH­

CTna 5 3, .H nyeTb aJ-IaJIOI'Hl!HOe COOTBeTCTBHe 2 't ycraHOnJieiiO Me}K/I:Y T04Kill\IH 

npocrpaHcTna 53' 11 KOIIHIJecKHMH ceqenHHMH ITJJOCKOCTH Pt, rrpoxo,LJ,Hl.IJ,HMH 

qepes T04KH At 11 Bt. 



,Uorrycn!\I, .n<wee, liTO l\IC)I<..'LY rrpocTpauCTna;.m S:J H S;{ n CBOIO allepe,nh 

ycTalfOB:It'l!O HCKOTOpoe KOppC.'!5ITHBIIOC COOTBCTCTBHC, !<:OTOpOC Mbl 0603Ha­

'IYL\I CH~IBO.'I0\1 T . 
nycTb ~12 - npOH3B0JlbHOC KO!IH'ICCKOC CCLICIH!C ll.lOCl<OCTII P, rrpoxo­

,'\Hli.J.CC qepe3 To•my A, llO He npoxo.~mi\<'e llepc3 TO•my B, a 21fi2 - rrpoH3-

noJibi!Oe KOilii'!CcKoe ceqeuue TT,IIOCKOCTH P1, rrpoxo,nmu,ee qepe3 TO'IKY A 1 

11 ne npoxo; (Hil\CC qepc 3 TO'IKY B1. 
Ecm-1 X -- rrpOI13BO.lblWH TO•II<a KOJ!JiliCCI<Oro ce'!CHWl 1lf2, TO mra orrpe­

-~CJIHCT ccTb KOIIH'ICCKHX ce'!el!Hi·i c TPC\151 6a3 HCHbll\IH TO'IK<BIH A, B, X. 
3To~i ccn1 (!l, B, X) B npocTp<:nrcme S:1 B ouy coomcTCTBHH .:S 6y,neT 

cooTncTcTnou<nb ncKoTopa51 ll•lOCKOCTb a.,. B owy ImppeJI5II.J.IHI T TT.'IOCKOCTH 

'lx B 11pOCTpa1ICTI3C S:;' 6y;~CT COOTBCTCTilOB<lTb IICKOTOpa51 TO'!Ka X1, KOTOpOH 

B CHJIY COOTB CTCTilHH .:S1 Ha ll,TJOCKOCTH P1 6y,neT COOTilCTCTBOilaTh HCKOTOpce 

KOIIli'ICCKoc cclJCHHC X 1", rrpoxo;~511J.J.ee q c pc3 TOlJKH A 1 H B 1 rrJIOCKOCTH P1. 

KptiBa51 ~~I'' rrcpcccKaeT I<OHH'!ecKoe ce'!eime ~/1 2 , Kpmie TO'IKH A 1, eme 

B Tpex TO'IKax: J)I, f}2, !h· 5fCHCl, 'ITO 3TH Tj)H TOlJKH KOIIWICCKOI"O C<:'lJCHH51 M 12 

\IO)KHO ClJHT<lTb COOTI3eTCTBYIOIUHMH TO'IKC }( KOIIH'ICCKOI"O CClJCIIH51 Jlf2 . 

Concpmci! IIO T<IKHM )KC cnoco6oM ~ImKIIO rrocTpOHTh TPH TO'li<H I<OJI"H­

'ICCI<Oro CCLJCHH51 llf2, COOTI3CTCTBYI0111HC TOlJI<C !/I KO!!HlJCCKOfO CClJCIIHH M 12• 

0TCIO)J:[I CJIC'/ lYCT, 'ITO rrp·H TIOl\!0111.H II <IillCfO llOCTpOCHH51 yCTanaB,lHBaCTCH 

B3a'H~IIIO Tj)CX3H<l'IHOC COOT!lCTCTBHC i\IC)I\:}J,y TO'IKc\\111 KOHJI•ICCKHX CC'IC' IIHii 

1lf~ H 1lf12 • 

3ro ca~10e cooTBeTcmue H rroJIY'IHJI K A. AH,npce£3, HHbiM, 6oJiee CJIOM­

IIhiM crroco6oM, He np116era51 K npocTpmrcrBemrbiM rrocrpocHmm. 

K. A. An;J,pecB ,!1JI51 ,!lOKa3aTCJibCTBCI o6miiocni noJIY'ICHIIoro IDI Tpex­

TpCX31IaliiiOro COOTB<:'TCTI3H51 CTpOHT 3TO COOTBCTCTBHC !10 15 napaM COOTBCT­

CTBYIOI11HX 3JI<:'MCIITOB. 

Ho, KaK rroKa3a.lJ A. A. fJJaro,lCB, o6ociiOBaJIHC 3THx rrocTpoeHH~i 

K. A. An,npecBa He nno.nnc KoppeKTIIO, a rroTo~ry )K CJI aTC.'lhiiO HaHTH HOBoe 

J\0Kit3aTCJibCTI30 0011JI!OCTH paCCM<tTpliBae :IIOfO B3 <1Hi\ll!O TpCX31Ia'IIIOfO COOT­

Bl'TCTBHH, T. C. )KC.l<lTC'JihHO 1-IaiiTH IIOBOC llOCTpOCI!HC paCOHlTpHBaC:IIOI"O 

TpCX-Tj)CX3Ha•!HOfO COOTI3CTCTI3H51 ITO 15 napa:~<! COOT!lCTC:"fllYI0111HX 3JIC!\ICHTOB. 

HaM Tlj)CD,CTaBJ15ICTC51, liTO 3TO HOBOC pe11ICHHC llOCJlC,!liidi 3 CI,'I:C1'1H MOMCT 

6hnh rroJJy•Ieno CJIC}J,yi0111HM o6pa3oM. 

Nlr,I Bll,i\C,;m BbilllC, lJTO TP"H TOlJKH - !JI, !}2, !J:J- KOIIH'ICcKoro cellc­

llHH M, 2, COOTBCTCTBYIOilUIC TO'IKC X KOIIUlJCCKOI"O C.CliCHH51 ]l'f2, Bb!CCK3JIHCb 

ua M1 2 I<OHI-I'ICCKHM ceqenHeM X,", cooTBCTCTBYI0111HlVI B CHJIY .:S1 TO'!Ke X1 
:IpoC'rpaHCTBa S;/. 

Ho KOIIH'ICCKOC celJCHHe X1" rrpHH<tJJ:JIC)!mT cerH KOHH'ICCKHX celJCHHH 

~r:IOcKoCTH P1. orrpe,ncJICIIHoi1 TpeM51 TOliKaMH: !/I, A1, B 1. Orcio,na CJie,nyeT, 

'ITO ll.iiOCKOCTb ax', C.OOTBeTCTBYIO!lla51 B npocTpaHCTBe S:/, n cHJiy ~- 1 ceTH 

(!/I, A1, BI) rrpoii; LeT qepe3 TOlJKY X~, KOTopa51 coomeTcTnycT B CHJIY Kop­

peJI51UHH T ITi iOCKOCTH ax. A 3TO 03HaLiae T, 'ITO llJIOCKOCTH ax H ax' 51BJIHIOTCH 

COTipmKCIIHbi\UI llJ!OCKQCT51MH B KOppeJI51THBHOM COOTBCTCTBHH T . 
TaKI!M o6pa3o~1, 3a,ci,al3a51 rrapy TOlJeK X, !JI, coOTBCTCTBYIO!llHX B Tpex­

TpCX3WtLJIIo:~r COOTBCTCTBHH, Mbl 11p11 TTOM0111H COOTBCTCTBH51 .2.' H .2.'1 IlOJIY'laE'M 

,·we nJIOCKOCTH - ax 11 ax', corrp51)l{CHHbiC B KoppeJJHTHBHOI\I cooTBeTCTBHH T, 
ycraHOBJ!CIIIIOM ~J (')l{,!ly rrpocTpaHCTBaMH s3 H S/. 
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KaK H3Becnro, KoppeJHITHBHoe coomeTCTBHe MC)KJI.Y JI.BYJ\UJ npocTpmr · 

CTBaMH rpe Thero H31\r eperum s n oJIHe onpe,neJI5leTc51, ec.rm 3a,UaHbi 15 conpH­

)KeHHhl X n JIOCKOCTeH. 

0TciO,na c.rre,Uyer, liTO H paccMaTprmaer-.-toe HaMH Tpex-Tpex3Hal1Hoe co­

OTBeTCTBHe BnOJIHe onpe,UeJHieTCH, eCJIH 3a,Ual!bl 15 nap COOTBeTCTBeHHb!X 

T01IeK ::noro COOTBCTCTBHH,- Mbl BH}l,Hl\·1, TaKHM o6pa30J'vl, CJTO II<JUJe B3aHMHO 

TpCX3Halii-IOe COOTBeTCTBHe Ciy;J,eT CaMOrO o6mero BH;la, TaK KaK ypaBHCI-JHe 

o6mero B3aHMIIO Tp e X31-IaCJHOrO COOTBeTCTBH51 CO,(!,Cj))KHT 16 CJJie!-IOB. 

D ocTpoer-me KoppeJIHTHBHoro coomeTCTBHH B npoCTpaHcTne no 15 na ­

paM conpmi<ei-IHbiX n JIOCKOCTeH HBJIHeTCH, Ki!K H 3BeCTll O, JIHIIeHHbli\'1 riOCTpO­

e riHeM, a nOTOi\Iy, OT06pa)Ka51 3TO nOCTpOe r-me npH nOMOI.IJ;H ~ H 2'1 H i! nJIOC­

I<OCTH p H P 1, Mbl nOJI Y 'IHi\1 nocTpoe~me B3i1HJ\HIO TpeX3Hil'IHOrO COOTBCTCTBHH, 

Koropoe ne rpe6yer npocrpmrcrneHHhiX n ocrpoer-mii. 

AnaJIOriFIHO, oTo6pa)KaH no.rryllemroe K. A. AHJI.peeBhiM nocrpo.e rme 

B3aHMIIO lleTb!peX3Ha'IHOro COOTBCTCTB'H51 B npOCTj)ai-ICTBO 'ICTblj)CX H3Mepe­

HHH, 1\lbl aHaJIOrHliHhll\1 o6pa30M y6e,UHMC51, 'ITO 3TO COOTBCTCTBHe 6y,UCT 

B3aH~IHO lleTbip eX3HaliHbiM COOTBeTCTBHCM Cal\IOrO OUJ.Uero BHJ!3 . 

3aKaHliHnaH paccMoTp e rme JLHCcepraiJ,HH K. A . Anll.peena, MO)KIIO CJI.C­

JiaTh cJie,Uyromce 3al\I CllaHHe o6mero xaparnepa . 

KaK H3Becrno, n ocrpoe ru-re npoeKTHBrwro cooTBeTCTBHH no rpeM coornc r­

CTByrou.(Hi\1 3JICMeHTal\I Olle Hh npOCTO, a nOTOJ\•I y, CBe) J,51 3 a,UatJy nOCTpOeHH51 

KOIH!'ICCKOrO c e tJCHH51 no nHTH TO'IKaM K n OCTpOeHHIO npoeKTHBHOrO COOT­

BeTCTBH51 n o Tj)Cl\1 COOTBCTCTBYIOU.U·Ii\1 3JICMeHTaM, 1\lbl no.rryqaeM OtJe Hb npo­

CTOC nOCTj)OCIIHe KOHII'IeCKOrO CCtJeHH51 n o 3a,UaHHbli\1 TOlll<a l\1. 

Me)K,IJ.Y TCM nOCTj)OCIIHC B3aHi\IHO JI.BY3Ha1IHOrO COOTBCTCTI3H51 n o BOChMH 

sa,UaHHhiM 3J1eMeHTaM HBJIHCTCH neChl\Ia c.rJO)KHbiM H TPYJIHhiM nocTpoc nHeM, 

a cne,71,51 HeCJIQ)rmyro KOIICTPYKTHBHYIO 3a,Ua'ly noCTpoc rm5I I<p·nnoi1 rpeTbero 

110p5I,UKa no ee J!CB5ITH TOtJKal\1 K n o c Tp OCIHI!O B3 aHJ\IIlO J!BY3 HatJHOrO COOT­

BCTCTBH51 no BOCbi\11{ COOTBCTCTBYIOI I.l,HM 3.TICMCIITai\I, l'v!hl, 13 CYIUIIOCTH, HC 

ynpomaeM, a ycJJO)ImHe\r p emerme rrocT<JB.JICHHOH 3 a,Ua'IH . 

Bo3IIHKaeT norrpoc - HeJib35! JI.H rrpHi\I CIIHTb rroCTpoeriHbi e K. A. AHJI.pe­

eBbi M l\H!Oro:matJI!b!C COOTBeTCTBH51 K p em e i·JHIO IG1KHX-.11H60 JI.pyniX 3 a,UalJ, 

OTHOCH!J.l,HXC51 K aJire6pawieCKH~l KpHBbl ~l Bb!Cil.IHX 110p5Ii U<OB? 

D e p exo;J,HM rerrepb K paccMOTpeHHIO pa6or A . K. B .'lacona . 

OcrwnHa5I p a6oTa A. K. B Jiacona 03arJranJier·Ii.l ,,DoJTHpHbre C.HCTC\Ibi 

BbiCillHx rropHJI.KOB B <}JopMax nepnoi1 cry n e rm. OrrhiT noCTpoeHHH r e oMeTpH­

lleCI<OH TeOpHH, COOTBeTCTBYIOJ.UeH T e OpH'H i.lJire6paHtJCCKHX ypaB!ICI-111H 

H cpop rvi" . 
.3To H3313a Jme }.J.OI<Topcrmi1 ,UHcc.epTi.lUHH A . K. BJiacona noKa3biBaeT, 

111'0 riOJI5Ipllb!C CHCTeMbl Bb!CLUHX nop5I,UKOB )l,OJ1)KI·lbl 6biTb, no Mb1CJIJ1 

A . K . B Jracona, reoMeTpH'!e CKHM 3I<BHBaJieHTO~I aJire6paHlJCCI<Hx ypamrermif 

H <jJop~r. Ho liTO Tai<oe no.rrHpi·Ibie cHcreMbi Bbi CUJHX nopHJIKOB A . K. BJI<Jcon<J? 

HaM npe,TJ,cTaBJIHe TCfl, tJTO 3TOT nonpoc rrpome ncero o c ncTJITb c TOtJKH 3pe­

HH51 conp eMermoif npoeKTHBHOH reoMeTpHH MI-IOroMeprroro npocTpaHCTBi.l. 

D ycTb C" - HOpMa.TibHafl KpHBaH n-Me p r-roro rrpocTpaHCTBa s/1' EcJIH X­
npOH3BOJibH a51 TOlii<a npOCTpaHCTBa Sn> TO, I<i.J I< H3BeCTHO, 113 TOliKH X MO)IU!O 

nponecnr n conpnKacaromn xcH rrmeprrosep xHocTeii I< I<pHnoi1 C", J<OTOj)bJe 

Ha C" orrpe,UCJIHT n TO'Iei< corrpHKOCHonemm: X 1, X2, . .. , X,. 06p<JTHO, 



e c.nH na KpHBOH C" JI.aHbl n npoH3BOJibHbiX TOlfeK X1, X2, X3, ... , Xn, TO, 

HpOBC/~51 B K<DKJJ,Oii !13 3THX TOlfE'I< COnpm<aCa iOI.UYIOC5I r.HnepnJIOCKOCTb K KpH­

BOii C", IIIbi noJIYlfinr n conpm<aca rollJ,H XCH runepnJiocKocreii, KOTopbie ne­

peceKyTcH B onpe;J,c.ncmroii TOlfKC X npo<.:TpaHcma S 11 • TaKHM o6pa30M, pac­

CMaTpHnaeMoe nOCTpOCI!HE' no3BOJ!5ICT YCTai!OBHTh B3aHMHO 0~1!03H<llfHOC 

COOTBCTCTBHC 1\IC)K,TJ:Y TOlfKcDIH npocTpai!CTBa S 11 H rpynnaMH B 1l TOlfCK KpH­

BOi:f C". TaK r<aK TOlfi<H Kplmoil C" li!O)KI!O nprmecrH no B3aHMHO OJI.H03Half­

uoe COOTBCTCTBHC C TOlfKaMH I<OHHlfCCKOr O CClfCHH5I C2, TO 1\10)1(1!0 fOBOpHTb 

II 0 B3aHllll!O OJI.H03Hi1lfi!O l\'l COOTBCTCTBHH MC)KJI.Y TOlfK3MH 11-MepHoro rrpo­

CTpaHCTBa H rpynnaMH 13 11 TOlfCK KOI!H'l C'CKOfO CClfCHH5I C2. 

ECJIH Mbl B03bMCM B rrpOCTpaHCTBC S" HCKOTOpyro nmepnJIOC!WCTb, npo ­

H3BOJ!bHO pacl!OJ!O)KCHI-ryro OTHOCHTC.l!bHO KP'HBOH C", TO oo"- 1 ee TOlfCK OTO­

Gpa35ITC5I B oo"-1 rpynn TOlfCK na Kprmoii C" no n TOlfCK B Ka)KJI.OH rpynne; 

OT06pa)K35I nOJIYlfCI-IHOC !!a KpriBOfl C11 TOlfClfl-IOe MUO)KeCTBO Ha KO!IHlfCCKOe 

CClfCHHC C2 , Mbl nOJIYlfU:\1 na nOCJICJI.!!C\1 TOlfCtJHOe l\1!10)1\CCTBO, COCT05IIlJ.CC 

ll3 ooll- l rpynn TOlfCK no n TOlfCK B Ka)KJI.OH rpynrre. IloC.'lC,UHCe TOlfClfHOC 

111l!O)KCCTBO 11 6y.II.eT 110/ lHfJHOtt cucre.~tot"i n-ro nopH,n:r<a A. K. B.'racoBa. H e­

o6:w,n:HMO OTMCTHTb, lfTO B cnoeii pa6oTe A. K. BJiacon paccliHtTpnnaeT no­

·' IHpllbiC CHCTC!\Ibl HC Bblll!C ll!CCTOfO nop5IJI.Ka, npHlfC!\l OH CTpOHT nOJIHpHb!C 

CliCTC!\Ibl H HCCJIC,TJ:YCT HX CBOtCiCTB<t COBepmeHI-!0 Hllh!M CnOC06011!. HaM rrpe.II.­

CT3Bj !HCTCH, O,UilaKO, lfTO CCJIH .HIIICTh B BH.UY f£eKOHCTpljKTU6Hbte BOnpOCbl, 

OTHOCHIU.HCCH K llOJIHpHbiM CHCTCMa:\1 Bb!Cl!IHX !!OpH~KOB, TO JIYlflliC BCCrO 

HCCJI E'l lOBC!Th CBOiiCTBa 3THX l!OJ!Hp!!b!X CHCTCM !!pH 1101\!0lll.H npHBCJ!.C!IHOrO 

BI..rll!c nocTpoc unn. B ca:1JO~I JI.CJIC, 3To noc Tpoerme HarJIHJI.HO noKa3 bJBaeT, lfTO 

flO.TJHprryio CHCTCMY n-ro rropHl!Ka MO)Kl!O paCCMaTpHBaTb K3K nmepnJIOCKOCTh 

11- ;\!Cpl!OfO 1IpOCTpar-ICTBa, Ka)K,TJ:<IH TOlfKa KOTOpOrO HBJIHCTCH rpynnoif 

B ll TOtiE'K KOIHilfE'CKOfO CClfCHH5I C2. JlcrhO BH~CTb, lfTO, CTaB 113 Tai<yro TOlfKY 

3pCH1!51, l\!bl BCCb~!a npOCTO noJryqaeM ,ll;OKa3aTC.'IbCTB<l l~CJIOH rpynnbl TCOpeM 

A. K. n.nacona, IWTOpb! C B ero TPYJI.C ,UOJ\a3b!B3IOTCH BCCbllla CJIO)IU!b!M cno­

coGmr. HanpHMCp, rHnepnJIOCKOCTb npoc Tpa!ICTBa s/1 BT!OJII!C onpc~CJIHCTCH 

It llC3 ClBHCH:\1b!MH TOlfl\3~!11, a ITOTO~IY nOJ!HpH aH CHCTC'\!3 ll-ro nopH~Ka 

BITOJ!llC onpc;~CJIHCTCH n HC3Cll3TICH!\Ib!MH rpynnali!H TOlfCK, !!0 11 TOlfCK B Ka)[{­

!LOii rpyune. OoJraraH n = 3, 4, 5 11 G, Mr,J rroJiylfae~r Teope~rbr A. K. BJiacona 

0 T0:\1, tJTO ,IIOJUlpHaR CllCTeAtll TfJeTbe<!O l!OfJflOKa 6110JlHe onpeiJeJtReTCfl rpe,\1fl 

TfJO(iKa,lfll T0 1tel(. 1LeraepT020 /lOfJJlOI\a - tteTblfJb -1-1.<1 'teT6C!fJKGM.ll TO'teK 

li 1'. a." ([2], CTp. 7' 41' 169, 183). TOlfiiO TaK )1\C, npHIIHMaH no BHHM<1HHC, 

'ITO n rHnepnJrOCKOCTel'i n-Meprwro npocTparrcTna nepeccKaiOTCH B OJI.IWH 

TO'!Ke H, rroJiaraH n = 5, Mbi no.nyqaeM TeopeMy A. I(. BJracona o TOM, lfTO 

,nJZTIJ noARpHbtX cucTe.u ttMe!OT oaHy, tt TOJliJIW oaHy, o6U(YIO n RrepKy" 

H T. ;~. 

K:ai< H3BCCTHO, cBol'icTBa HopMaJibHOH KPHBOH MHoroMepr-roro npocTpan­

CTna 5IB: I5!10TCH npOCTbli\! 0606I.UC!IHCM B CCM 3 1IaKOMbiX CBOHCTB KOHHlfeCKOrO 

·CCt!Cl!HH H rrpocrpaHCTBCI-!HOH KpHBOH TjlCTbCrO nopH,IJ;Ka, npHlfCM 3TH CBOH­

CTBa .TJ CriW J~OK33b113a!OTC5I KaK aHaJIHTH'ICCKHM, T3K H CHHTCTHlfCCKHM MCTO­

l!0!\1. ECTCCTBCHI!O n03TOMY npHMCHHTb 3TH CBOHCTBa HOpll!aJibiiOii KpHBOH 

MI-!OfOMCpiiOro npOCTpaHCTBa HC TOJ!hKO K onpCJI.CJICI-IHIO, HO H K 'HCCJIC~OBa ­

HI-1!0 nOJIHpHhiX C'HCTCM Bb!Cll!HX nopHJI.KOB A. K. BJracona. 

llJrH 3TOH u.eJrH 3aMeTHM npe)K~e ncero, lfTO ecJJH TOlfKa X 6y~eT Jre-
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)!{3Tb Ha Hop~Ia .TibHOl'f Kpimoi1 C" n- ~Iepi-IOro npocrpaiiCTBCl, npH noMOIUH 

KOTOpo~i Mbl YCTCliiOB!-I.JT!-1 1333HMHO O,UH03HClliiiOC COOTBCTCTBHC l\IC)I\,D,y TOlJKa~m 

rrpocTpmiCTBa S" H rpynna~m B II TOlJCK KJJHBoi-i C", TO B 3TOM CJiytJae 

TOl!KE' X 6y,TJ:eT COOTB.CTCTBOBaTb rpynna, COCT05lll]351 1!3 IL TO'!CK, C.'II!Illlli-IXCH 

B OJUIY TOliKy. Eum 13 ITO.!!HpHOH C!-ICTCMC II-ro nop5l;U<a KaKaH-IIHOy;l,b rpynrra 

ee TOl!CK CJIHBaCTCH B O,UIIY TOLIKy, TO Tai<aH 11-KpaTH<lH TO<JI<a !Ja3hiBilE'TC51 

IWpi!CM ITOJ151j)J[Oi-i CHCTC~lbl. Bcm<ClH nmepn.!!OCKOCTb nepccei<aE'T HOJHia.'Ib­

HYIO I<pHBYIO C" npoCT]J<:lHCTBa S" 13 II TOlii<ax, a noro~ry ~rbr MmEe\r CKa3'iTb, 

liTO fi0.1I51pHaH CHCTE'M3 11-fO 110p51W<a HMCE'T tl IWpiiE'H, TaK KaK TOLIKH nmep­

fl.IJOCKOCTH oTo6pa)IGHOTCH 13 rpyrrnbi TOlleK KjJHI30ii C11 (1r.rm KOIIHLiecJ<oro 

celleiiHH C2), npHLJe~l TOLJI<H nepcceqeuHH rHnepn.:IOCKOCTH c I<prmoii C", 
H TO.!IhKO 01111, OT06pa3HTC51 13 1\0j)I-!H llOJIHjJIIOii CJ-!CTC~lbl. 0TC!0;1,a, fl0Jla­

f3H n paBIIbi~r :3 , 4, 5 11 6, Mbi nOJlYl!aeM TeopeMbl A. K . BJ1aco13a o ro:-.1, 

liTO _,noAJtfJ.fiGJZ atcTe;lt.a TfJeTbeco nopJZiJKa tureer rpu KOpH.'l, tzo.~uipHa.'l cucTe­

AW tteT6CfJT020 110/)J/OKa UMeeT 'teTbtpe KOfJHJ/ 11 T. ,'J: ." ([21, CT]J. 5, 40, 
163, 183). 

Co13eplllemro TaKI1~r )1\e o6pa30M, 11CITOJ1b3YH cBo~icma Kprmoii C" rrpo­

CTpaHCTBa S 11 , i\JO)I\HO B o6o6uJ,eHHOM 13H,ne ;1.0I«133Tb H p51..1. :J:pyrnx Teope~l 

A. K. B Jiacona OTHOCHTe.nbiiO noJIH]JHbrx CHCTeM BbiClllHX nopH;l,KOI3. 

1-Iy)KJJO OTI\IeTHTb TaiGKe, liTO, onpel]CJI51H rro.TI51pHbiC cncTe'\lhl A. K. B.na­

COI3a IljJHBE',UE'IUibl~l BbiWE' Cl10C060M, Mbl HE'IlOCjJC):]CTI3CHHO BHJlHi\1, liTO 3TH 

TIOJ151pHb!C CHCTCMbl 51BJ1HIOTC51 HHBOJ1JOIJ,I1511\ll1, IlOjJH;J:OK KOTOpb!X !I a CA!H111UY 

Bbnue nx 113Mepe11HH. TaK, IrarrpHMep, o6bi'IH3H KBa,np<nnaH HIIBOZIIOIIHH 6y­

-~eT ITOJ1Hpl!OH CHCTC'MOH, T3K K3K ee ITO]JHJ]OK (2) Ha C,UHIIHUY 60J1b!IIC ee 

H3MepeHI1H, paBHoro e,nHHHUC. EcTeCTBC'IIHO IT03TOMY rroJrHpirylo C.HCTeMy n-ro 

IIO]J5l,UK3 0603H3liaTb CHMBO.TIOI\1 f,.n- l, 11p11 ITO~!O!IlH KOTOjJOfO 06bi 1IHO 060-

3Hali3lOT HHBOJ110UHIO /l-fO ITO]J5l,UK3 H (II-]) -rO H3MepeHH51. 

TeopHH ITOJ1HpHbiX CHCTei\1 Bb!ClUHX nopH;l,KOB, T. e. Teop11H JUIBOJ1IO­

uuii 1,/- 1 KJia;J,eTCH A. K. B JiaCOBbiM B ocHOI3Y nocTpoeHHH noJIHpHoro cooT­

BCTCTBHH B cpopMaX ITE'jJI30H CTyneiiH. 3Ta OCTpoyMH35! HJJ,CH COCTOHT B c.rle­

.ll.YIOlll,eM: fi0J10)KHM, liTO 1\lbl Hi\IE'E'M 110J15l]JHYIO CI1CTE'M)' /:12 TpCTbero ITO]JH,UI\a, 

HmreceHI-Iyio Ha KOHHl!ecKoe celi.E'HHe C2. 06o3HalJH~I 6yrmal\IH £ 1, £ 2 , £ :1 
KO]JH11 IIOJ15ljJHOH CI1CTE'Mbl / 32, T. C. TaKI1E' T0l!K11 I\OH11liCCIWf0 CE'liCHHH C2, 

B KOTOpbiX TjJOHK3 TOliE'K ITOJIHpHOH CHCTCMbl / 32 CJIHBaeTCH B O,LI,HY TOLJKy. 

00J1HjJH35! CHCTC'Ma TjJC'ThCfO Il0p51,']K3 COCTOHT H:l <X2 T]JOE'K TOliCK 1\0IJ.HliC'­

CKOfO -CelieHHH C2, rrpHlieM ecJ1H X 1 - rrpOH3130JibHaH TOlii<a K]J11Boi1 C2, TO 

= 1 nap TOlieK X 2, X:1, KOTOpbre ,norroJ1HHIOT TOliKY X 1 ,~o TpoeK rro.•rHpHoi-'r 

CHCTE'Mbl f:;2 , o6pa3yiOT KB<l J!paTIIYIO HHI30.JIIOUHIO / 12 . Tor;J,a, K<lK 3TO ycTa­

HOBHJ1 A . K. BJJacoB, ,nnol'fubre TOliKH Pr, P2 111IBOJ1IOUHH /2 1 6y,a:yT rrpe:JCT313-

J1HTh C06ol'f rrepByiO IIOJlHpy TOliKH Xr 110 OTHOU1C'HI110 rpyniTbl 113 TjJC'X TO­

liC'K: Er, £ 2 , E:1 - Kopuel'f HHI30J1IOUHH /.12. Ana.noriFIIIO, ec.rm £ 1, E2, E,, £ 1 -

KOPH'H IIOJI5ljJHOH CHCTE'Mbl liE'TBE'pTOfO 110p51,UI\a, TO <X2 TpOeK TOtJCK KpHBOH 

C2, KOTOpbre ,norroJIHHIOT HeKOTopyio TOlii<Y X, KOHHliCCKoro cel!eJIHH C2 iW 

l!C'TBepOK ITOJ1HpHOi-'! CHCTE'Mbl /43 o6pa3)'IOT ITOJlHpHyiO CI1CTE'My TjJE'TbE'fO f!O­

pH,nKa /:12, fljJHliCM TjJOHI<a KOpHci'! 3TOH f!OCJ1C,UHei'! IlOJIHpHOI~I CHCTC'Mbl / 32 

6y;l,C'T IlCjJBOH fiOJI51pori TOliKH X 1 110 OTIIOlUCHH!O rpynnbi 113 liC'Tbipex TOliCK 

E1, E2 , E 3 , £ 1 H T. J!. Hy)KHO 3aMeTHTb, liTO 3TH Ba)KJ-!bie TcopeMbi A. K_. B Jia­

coBa 6biJ111 no3llie BHOBb ,OTKpbiTbi" cppaHUY3CKHM reoMeTpoM Jl . Do:...13l'f [5]. 



Kpo\re rroCTpocmrH nomrpiioro coonw rTTBHH n o6pa3ax ncpnoii: cTyne rm 

A. ]\. B.!!acon Ilj)H!\'ICI!HE'T JIHBO.TIIOlUIII l,.'' .-1 i~.;rH ycraHOB.i!CllliH IIonoro 

IIO!!HTH51 0 COIIpH;.KCHI!OCTH ;J,BYX rpyrrn TOLfCK, KOTOpoe l\!())IU!O paCCl\I3TpH­

BClTb l\<IK OOOOI!LCIIHC !IOI!HTHH I'<lpliiOIIW!CCI<Oii CO!!pmKCHIIOCTII JlilYX nap 

T01!E'l<. 

OGoGn~cmre O>TO c cTCCTBCH!lO BbiTeKa e r rn cpanHCI!JIH o6br•moii KB3JlpaT­

rroi1 HHBO.TIIOUJIH [ 2 1 c no.'IHpHbnnr cncTcllra~m BhiCIIIHX nopHiLKOB. B caMOlii 

;'l,C.'!C, npOCTe iiwe J'i !lO.Jlflj)IIOii CHCTC !\!Oii HHJIHCTCH OOhJllllilH I<Il<l,!Lp<1TI!aH HH­

BOJ!!O!LHH [ 2 1, T3K Ki! K ee !!OpH;'l,OK Ha CJl.HI !HUY Bhlll!C CC H3 li! Cp CHJIH. 

3Ta !IO.'!Hp l!afl CHCTC\l<l IlTOpOrO IlOj)H) (Ka f 2 1 JBi eCT, li:i!K H3BCCT!IO, JlB 3 

lWpiiH ( i LB C } l,BOJ'iiih!C T01I KH), npWIC\! BCl' OCTC1.7lhllb!C naphl TOlJCK II!!BO.'l!O­

lUIH [~ 1 r·ap:I!OHlllfCCKH ))il 3) LC.'IHIOT n apy (.' c KOj)HCii. 

EcTeCTBCH!!O no3TOllry, IWK 3TO H Jl.C.'!<ICT A. K. BmiCOB, I<anmyro Tpoli:Ky 

KYOWieCI<Oii no.;rHpHOJ'i CHCTCMhl l!<l 3 b!BaTb 1 COII{JJlJ/CCHHO(i C T))OiiKOii ee KOp­

Heii, KCUI<JLYIO 1I C'TBC])KY TO'ICK H!IBO.Tl!OUHII f.1 :J CLfHTaTb conpmKt'l!IIOI~i C lJCTBep ­

KOii ee KOpHe H H T. } (. 

J\aK Mbl B H} (C'.'!ll Bbl!UC, IlOJIH])llilH CHCTCMa fl-fO f!Oj)HJJ:K3 IlilOJI!IC onpe ­

,.'l.C.TJHCTCH 3 il;l:<llll1C~I 11 CC KOj)Hei:f. 

3To ooCTOHTCJ!hCTBO JVIJlO B03lii())KHOCTb A. K. B.rracony JlOKa3aTb ( / J:JIH 

C.JI)'lf<lfl ll == 3, 4, 5) Bmrmyro Teope~ry 0 B3<1Hl\IHOH conpmKCH IIOCTH ;lBYX 

rpynr I TO'! CK. 

3TO } (0K<13C1TCJibCTBO pa 3.TIHlJHO ,llJIH CJiylJaCB 1l = 3, 4, 5 H ,ll3)!<C ,llJIH 

C.!!ylJaH n = 3 OlfCHb C.JimKHOe. 

Cal\rhrii ;.r;:e n : rarr ;'l,OKa3aTeJ!bCTBa JI.llfl CJiylfaH n = 3 cocTOHT B CJi e ­

;Ly route\I . 

OycTh na I<OHWi eCK<HI celfcHHH C2 JLaHhl JlBC conpmKe HHbie TpoliKJI TO­

liCK 1l-l, N, P JI X, Y, Z. 3To OJrraqa e r, 1ITO O;'I.Ha H3 TpocK, HanpnMep 

M, N, P, HBJIHCTCH Tpoii:Koi{ Kopneli: KyoH'IeCKOH noJmpnoii CHCTC ~IhT, H Tpoil:­

T« I X, ,V, Z npHH3,llJIC)KliT K TpoiiKa M 3TO~I CHCTCMbl. 

5JCHO, 'ITO Jl.'IH )1,0Ki!3ilTC.i!hCTI3a !33aH:'>IHOH conpmKCHHOCTH JL<l~!Hb!X TpOCK 

TOLfCK H C06XO,TJ:HMO paCCMOTpCTh IIOilYIO KYOH'!CCKY !O IlOJ!Hp!! yiO CJICTCMy, 

onpc; LC.iiHeMyro TPC\151 KO])HHMH X, Y, Z JI JLOKa3aTb, lfTO TpoiiKa M, N, P 
oy,llCT O)UIOii H3 Tj)OCK 3TO~I HOBO~i CHCTC M bl. 

A. K B Jracon ([2], CTp. 8) rrpH,TJ:aBaJr OlJCHh 6oJiblllOe 3Ha'!eHHe TeopeM.c 

0 Il3 <1!HIHOfi COI1p5I}KCHHOCTH JI.BYX TpOCK TO'ICK li ClfJIT<1JI ee !3Cl)I<HCI"!IJICH 

TCO pCMOH 'H3 B CCX T e ope M OTHOCHTCJ!bHO KYOH'ICCKOH !IOJI5Ipl10ii CliCTCMbl. 

JXeHCTBHTCJl hHO, TCOpCMa 0 B3C1HMHOii CO!!pH)KCHHOCTH JlBYX TpOCK TO'ICK 

) ta CT B03 :\W)!G!OCTb, !Ia!l JYHMCp , BC!O TCOpHIO Hy.llb·CHCTCMbl CBCCTH K T COpHH 

I<YOJ1l!CCKOi·i IIOJIHp!IOii CHCTC~!hl, K<IK 3'!'0 II OCYilLCCTB.TIHCTCH B pa60TC 

A. K B.nacona. 

T eopHH KyowiecKoii no.nHpHoii: CHCTCMbl, npe/VImKcrnraH A. K. B.naco­

Bb!M, OlJCHb C: IO)l\!Ia. 

no MHCHH!O A. A. r.narOJ! E'Ba ([4], CTp. 31). 3Ta C,T! ())K !!OCTb npoHCTCKaeT 

OT TOfO 06CTOHTCJ!bCTBa, lfTO OOJI CC npOCTOH I'COMCTpHlJCC!<TIH o6p a 3, COCTO­

HIILHii H3 / LBYX conpmKC!IHb!X T))OCK TOlfCK, Oflj) C)l,CJ!HCTCH npH 110:\!0l!Lll HHBO­

! I!Oll,HH f:J2, T. C. !lj)ll f!OMO!UH OO.nee CJ!O)!<JIOf O I'COl\ICT))lllJCCKOI'O o6pa3il. 

1 A. I<. B:racon ronopHT ,Ky6n'!eCKII conplDKeHHoii". 
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I(aK H3BCCTI-IO, rap 1viOHH'IeCK351 COnpmKCHIIOCTb ,'J:BYX nap TOlJCK CHHTC-

1](l!CCKH OlJCHb npOCTO 011pC;'J:CJ151CTC51 npH fiOli!OI.lJ)I IlOJIHOI'O lJCTbipCXCTOpOH­

IIHKa I:!, I:ICXOJJ:H H3 T3KOfO OllpCJJ,CJICIUUI, Mbl llO.IIYlJ<lCl\I OIJCHb npOCTYIO 

CHI-ITCTI:IlJeCKYIO TCOpl:IIO Ima,n:paniOH I:IHBOJIIOUHH, TaK I<aK 3JJ:CCb 60.TICC C.TIO)K­

Hbii{ fCOMCTpHl!CCKHH o6pa3 (I:!HBOJIIOUH51 f 2 1 ) onpe,nC.TI51CTC51 llpl:l 1101\IOI.llH 

60J1CC npOCTOfO fCOl\ICTpHlJCCKOfO o6pa3a (rapli10HI:IlJCCKOH conpmKCHHOCTH). 

ECTCCTB CHIIO ri03TOMy, lJTO H3 nyTHX OTbiCK3HH51 60JJCC ITpOCTOi{ CHHTCTH­

<JCCKOi·I TCOpHH KYOH'lCCKOi{ riOJ!Hp!-IOH CHCTC!vlbl B03HHKJI3 IIOTpC6HOCTh H3HT!I 

HOBOC CHIITCTlflJCCKOC OripC;l,CJICIIHC COnpmKCHHOCTH JJ:BYX TpOCK TOlJCK, I-IC3i!­

BHCHMOC OT 110H5ITH51 Ky6HlJCCI<Oi1 HHBOJIIOUHH f ~ 2 • 

DoCJIC.L.I,H5151 3a,naqa OhlJia pa3pe merra A. A. r.narOJI CBbgJ, KOTOphli·i 

BriCpBb!C }J:<_IJl CHI-ITCTHl!CCKOC onpe,neJICIIHC COllpH)KCHHOCTH J!BYX TpOCK TOlJCK, 

He3aBHCHMOC OT ITOHHTH51 Ky6WICCI<OH IlOJ!Hpl-lOH CIICTCMbl II COCTOHI.I_LCC B .cne­

/ LYIOI.llCl\1 . 

ll.Be TfJOUKtr t X, Y, Z u X', Y', Z' KOHWtectwco ce<teH!L'I C2 Haa bWaiOTCH 

K!J6U 1teC!W C0/1/}Jl:JICCHHbUW, UAU Cl/IO.ilJlfJHblA1Jl, CCAU BCfJWUHbl .zt 6pUClfUlW­

HOBbl T0 1li{U D ,ll D' oeyx 1'fJCJJ20./lbHIIKOB ABC u A' B'C', o6pa30BCll-l.NblX Ka­

CUTC.ilbHblAHl B X, Y, Z U. X', Y', Z', ACJ!CaT NQ OOHO.ll U TO.lt ~'ICC KOHU<teCKOo\1 

ce<teHuu ABCDA'B'C'D'. 
3TO onpe,neJICHHC KaK 6b! BCKpbiBilCT KOI!CTpyKTHBIIYIO CYI.llHOCTh riOHH­

T HH COITpmKCIIHOCTH 2LBYX TpOeK TOlJ CK If IlOTOiiiY )I,C.ll3CT HCI!hiMH TC BOITJWCbl. 

Bh!HCHCHHC KOTOpb!X lLO ITOSJB.IICHHH pa60Tbl A. A. r.na rO,lJCBa 6hiJIO conpmKCHO 

c H3BCCTI!h!MH TPYJJ:HOCTHMH. 

I-IanpH~rcp, TaK CJIOiiOIO ;r,oKa3bmaewm B pa6ore A. K . Rrracona reopeMa 

0 B33IHJHOi-i COI1pH1KCHIIOCTH iLBYX TpOCK TOlJCK 1-ICilOCpC,TJ,CTBCHHO Bb!TCIG:ICT H :1 

n pHBCJJ,CIHIOro Bb!IJJC orrpc;r,e.rreHH51 A. A. r.naro.nena If ri03TO\IY HC rpe6yeT 

HHI\<IKHX } I,OK333TCJibCTB. 

0CIIOBhiB351Cb IIa CBOCM OllpCJ(CJICHHH COflp5LiKCHHOCTH } (BYX TpOCK TO­

liCK, A. A. fJiaroJieB ne TOJibKO rrocrpoHJI Bech~Ia npocryro CHHTCTHlJCCKYIO 

TeOpHIO HIIBOJIIOUHH f }, HO II pacumpH.ll CilMOC fiOHHTHC COil)HDKCHHOCTH JLBYX 

Tj)OCK TOlJCK. A HMCIIHO, OH BBCJI HOBOC llOHHTHC 0 COflpH)KCHHOCTH iLBYX 

T)JOCK TOl!CK OTHOCHTCJihHO KOIIJ1liCCKOrO CClJCIIHH, COC.TOH!li,CC B CJIC,TJ,YIOIJJ,CM. 

!I.ae 1pouKu TO'tef{ X, Y, Z u. X', Y', Z' IWHttttec!W20 ce<teHWI C2 conpR­

JICCHbl OTHOC!ITCAhHO JWHU'teCKoco ce<teHUR 1112, ec.:w JWCaTCAbHI>te a X, Y, Z 
u X', ,V', Z' K C2 o6pa3!JIOT cooTaeTCTBCHHo TfJC!JcOAhiNIIW ABC u A' B'C', 
u6.womouwe TC,Jt ceor'icTeo,H, 'ITO ux eepwuHbt A, B, C, A', B', C' u ux no­

A .'ZfJHbte OTHocu.Te.1bHO M 2 TO'tKil D u D' .1CJ!CaT Ha ool-iOJt u T0;\1. Jlce KOHII­

' tCcK0_\1. ce<wrwu. 

3TO Orrpe,TJ,CJICIIHC MQ)KHO paCCMa1'JlHBaTb IGIK o6o6LI_LCHHC I1pCiKIICfO 

onpe,ne.rrcHHH conp5DKCHHOCTH. B caMoM }I.CJi e, ec.nH KOIIHIJeCiwe ceiJei-me M 2 

{'OBria,LJ,<WT C KOHHlJCCKHM CCl!CHHCM C2 , TO Mbl npHXO,TJ: H~l K OIIpCll,C.TI CHHIO CO­

npH.iKE'!IHOCTH JJ:BYX TpOeK TOlJ CK B 06b!'IHOM Cl\lb!CJIC. 

l -loBOC ITOHHTHC 0 CO!lj)H)KCHHOCTH J!BYX TpOCK TOlJCK OTHOCiHTCJibiiO KOHH­

'ICCKO fO celJCHHH 1112 ,n:aJio B03MO)!\IIOCTh A. A. f Jiaro.neny o6o6I.l1HTh JHIJL 

I\JI!aCCHlJCCKHX TCOpCill OTHOCHTCJibHO I\y6wiCCKOH riOJIHpHOi-i CHCTCMhl, lJTO 

B CBOIO OlJCpCJJ:b fi03BOJIH.Tl0 BCCbMil paCUIIfpHTh CqJepy npHMCIICH'HH TCOpHH 

I<y6Hl!CC'I\HX MHBO.!IIOUHH K p e lllCHHIO 3a,n:aq JlHHeihroii I'CO l\ICTpHH TpCXMCpHOfO 

rrpocTpaHCTBa. 
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0CHOI3llb!C pe3yJibT3Tbl, IIOJIY'ICIIHbiC HM B 3TO\I nanpaBJlCIIHH, COCTOHT 

B CJICJJ.YlOI.UCl\1: ,ll,3CTCH IIpOCTOC IIOCTpOCHHC, ycTaiiaBJIHBaiOill,CC B3aHMHO O,ll,H0-

3 H3'IHOC COOTBCTCTBHC 1\!C)K/ LY TO'!Ka!llll rrpOCTpaHC'rBa H Tpoi1KaMH TO'ICK KO­

HH'ICCKOrO ce'ICHH5I C2. 

J(a)K,ll, a5I rpoi1Ka TOl!CK KOHH'IE' CKOro cc'!CIIHH C2 1\IO:iKCT paccMaTpH­

naTbC5I K3K TpOiiKa IIpHKOC!-IOBCH.H5I CTOpOH Tpeyro.TJbHI1Ka, OfiHCaHIIOI'O OKOJIO 

KOHH'ICCKOrO CCl!CHIUI C2, a IIOTOAIY I3 3 aH~IHO O,.'I.JI0311(1'U!OC COOTBCTCTBHC MC:iK­

r'l:Y TO'IKa~!li rrpoCTpaHCTBa H Tpoih;:al\lH TOlJ('K K01111'ICCKOro CC'ICHHH C2 ue­

rrocpe,ll,CTBCHHO rrp·HBO) (I!T K B3aJB!IIO 0 )1,II031Ja'lll0ii!Y COOTBCTCTBI110 MC)I(Jl.Y 

TO'IKaMH rrpocTpancTBa 11 rpeyroJibiiHKaMH, oJnrcaniibil\lli OKO.' JO C2. 

00CJICJUI CC COOTBCTCTBIIC 06J!a,ll,3CT CI C'J(yiOUJJgiH OCOOCHI!OCTHM!I: TO'IJ<ill\1 

rrpHMOJCI npocTpaHCTBa COOTBCTCTBYIOT Tp~yroJibl!liKH, OIIHCaiiHb!C OKOJIO C2 

H BIIHCaHI!h!C B O,ll,HO H TO :iKC KOHH'I CCI<OC CE' lfCIIHC, KOTOj)OC MQ)KHO Ct!HT3Tb CO­

OTBC'I'CTBYIO!UIDI !1p5DIOii rrpoCTpai!CTBa; BCE'M )KC IIp5I~!b!~l npoCTpat!CTBa 6yJJ.CT 

COOTBCTCTI30Bi1Tb oo·l KOIIH'IE'CKHX CCl!C!!llii, o 6pa3yioUJ,HX HCKOTopyro HCJIHHCH­

HYIO KBa,a,parwmyio CI!CTCl\Iy, JWTopyro A. A. f JrarOJ!CB o603llal!aCT oyKBOii T. 
BBC,ll,CHIIOC A. A. r.naroJICBhll\I HOBOC ITOH5ITHC 0 corrpmKCIIIIOCTH ,a,nyx 

TpOeK TO'ICK OTHOCIHCJ!b!IO KOIIH'I CCKOrO CClJCllHH 'H 0006llLCI!I!hiC liM B CB5I3H 

C 3TH~! IIOH5ITHCM I<JiaCCH'ICC'KHC TCOpC!Ilhl OTIIOCHTCJibiiO Ky6Hl!CCKOi1 IIO.'Iflj)HOi:f 

·CHCTCMhi ,ll,aJin cMy B03 i\IO:iKHOCTb ocyu.LCCTBHTb rrp e o6pa3 oBaHHc CHCTCMbi T 
B CaliiY CCUH, rrpH'I C;o.l ,iiJOOOC KOHH'ICCKOC CClJE'HHC II.!IOCKOCTH, OTJI'H'IHOC OT 

OCHOBIIOrQ KOJll[ll ~CKOrO CClJCI!Hfl C2, O/ UI03lla'lll0 0Dj) C)J:CJI5ICT Ti1KOC rrpeo6pa-

30B<tl!He CHCTCMhi T n ca~1y c e 651. 

TaK KaK KOI!H'ICCKHC cc'! e HH5I CHCTC~Ihi T OToC5pa:iJ<aiOTC5I B rrpHMbre rrp o ­

CTpaH CTBa, TO B3il'liMJIO Oi U!03 H<ll!HOC COOTB CTCTBHC i\IC)I\,fJ:Y KOJII!l!CCKHMH CC­

'ICHHH~IH Cl!CTC:IIbl T OTOOp<i:iiWCTC5I BO I33 a !DIHO 0 )1,II03 Il3liiiOe COOTBeTCTBHC 

l\I C)l\JI.Y rrpHMh!MH rrpoCTpili!CTBa, KOTOpO C CHI!TCTH'ICCKI! 3 )J,CCb BITCpBbl C 

DCYill,CCTilJI5ICTCH, IIC3 aBHCI! ~IO OT IIOIIHDIH IIY.'lb-KOppe:I5ITHI3llOfO COOTBCT­

CTBJIH (HYJih-CHCTCi\lbl). 

ECJIH MC)Ki lY KpHBbL\!II CHCTCMbl 1' !!pH IlOMOU(ll IICKOTO[lOrO KOHH'ICCKOrO 

.CC'ICII'Hfl .l'ff2 YC:T3HOI3JJC!l0 13 3 <lH'\1HO O,ll, ll03l !C1'II!0C COOTBeTCTI311 C, TO, OK3 3bi­

Ba e TCH, B 3TOJ\I COOTBCTCTBHH cyUJ,CCTBY,e T CX: 3 KpHBhlX, KOTOpblC COOTBCTCTBYIOT 

CaMH CCOC . 

3TH CaMH eeoc COOTUCTCTIJYIOII(HC KpHBb!C CHCTC:I!bl T OTOopa:iKCl!OTCH 

B rrpO CTp<tllCTBl' B oo3 npHi\lb!X, o6pa 3 yJOiltl l X .'li1Hei1llhl~i KOMII.!lCKC. 

Ec.IIII 11a IIJIOCKOCTH KOI!HLICCKOro c e l!ci!II5I C2 i\Tbi BO:Jhi\TCi\1 JLUa KOHHl! CCKHX 

cclJCJUIH M 2 If M 2', TO OHH onpe,lJ_eJI5IT JJ.Ba n peoGpa3ouaHHH CHCTC~ILI T B ca­

MY CCOH H, CJi e ,a,onaTt'.'lbiiO, onpC,ll,C.TJHT ,li,B a l<OMII JICKCa r H T' B npocrpaH­

CTBC, IIpH'ICM OK C13 bJI33CTC5I, 'ITO KpHBbiC pHJLa KOHI1lJ CCI<.HX CClJCIIlli;i, orrpe,.'le­

.'15I C ~IOI'O KpHBhiMn 1112 H M 2', onpe,a,eJifllOT n npocTpaHcTue KOMl1JJ CKCbi, npH­

Jra ;vie)J<aUJ,He rry'IKY KOi\lrlJ ICKCOB, onpC,TJ:CJI 5J e:I10111Y KOi\lll.il C KCa~!H r I! T'. 
noc.TJC;l)ICC OUCT05ITCJibCTBO II03BO.'IHJIO A. A. fJI<JI'OJleBy CBCCTH 3a,a,a'IH, 

OTIIOCfllU'HeCH K TC0j)HI1 JIHIICH!lb!X CHCTCM JJ,HJICH!lh!X KOJ\Ill.'ICKCOB, K 33,ll,3-

llal\1, OTHOCflllJ,HMC5I K TCOpiiH T<llli'CIIllH<1JibllbiX JlHIICi:JHblX CHCTC!\-1 KOIIHl!CCKHX 

CCtiCllHH. 

KaK H3BecTno, e ,LLHHCTBcHHaH JLO rroHilJICHHH paoOThi A. A. fJiaroJiena 

CHHTCT:H'ICCKa5I TCOpH5I JII1HCHHbiX CHCTCM JIHI-I e fiHbiX KOMII.'ICKCOB OblJia pa 3 -

paoOT3Ha TOJibKO lllrypl\!OM I3 ero Jll!ll-CJC!HOH reOMCTpHll. 
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3ra TeOpH51 LJJryp ~ra TIOpiDKC1Jii1 CBOei-i CJlO/KlfOCTbiO H HCKOTOpoti HCKyC­

CTIWHIIOCTbiO. 

DoiiHT IIO TI03TOMy, lJTO, CBCJJ:H reopiiiO : n111 e iiHbiX KO\ITIJlCI(COB K xopomo 

CIH!Tcn!LICCKH pa3pa6oram1oii A. K. B.nacoBbiM TcopHH raHreHI.J.HilJibllbiX CII­

creM j((H!HlJCCKHX CClJCHHi1, A. A. r.naroJreB TIO.HY'IHJI BCCbi\[(1 npoCTYIO CHHT<:~ ­

THlleCKYIO TeOpHIO .'IHIICiillb!X CHCT('i\1 JI HHClflibi X KO\!OJI CKCOB . 

B 3aiWIO'Ieime cnoHx Hcc.rie~LOBaiiHi-i A. A. fm1ro.ncB nHUICT C.'ICJLyiomec: 

,KaK H3BCCTHo (I-Irmo.na;T.3e, ,llHcccpTaii.HH, DapH)I< , 1928), ec.TJH Mhi onHIJie~r 

OKOJIO KOHH'ICCI<OI'O CC'ICHH51 C2 ~Ba riOJIIIbiX tfeTblpCXCT01J0IlliHI(il, TO HX 12 

eepUJHII 6y,a.yr .TIC)KaTh na o.a.Hoi:i H roii ;.1-;e Kpimoi{ K Tj)CTbero nopHJLK<l, 

npHlJC~I cyLUCCTByer oo 1 noJIHbiX lJCTbi(JCXCTOpOHHHKOB, enHCallllbiX B K 
H OriHCillli-Ib!X OKO.'IO C2• 

51CHO, 'ITO 3Til TCOpC\1 a BTIO.'IIrl~ all il.'IOI ~H'Ill a TC01W 'I I C 0 TpeyrO.'IbHHI<ilX 

DoiiCCJJe H 011a \10/KeT 6b!Tb no.riO)I<CIIa B ocHoBy onpe;LCJlCIIHH HIIBOJIIO­

II.HH l.11, npwreil r KpHBYIO K MO)KHO npHHHTb 3a OTo6pa;.I<eHae npH'.IOii lJ CTbl ­

pex~tcpiioro fi(JOCTpiliiCTB<l, H CHCTC~I<l KpHBb!X K, B KOTopy10 CJT06pa)K(110TC51 

BCe npmvlb!C lJCTblpCXi\!CpHOfO npoCTpaHCTBa, i\IO)KCT 6b1Tb T310I<C HCilO.TJb30BaHa 

.1Vl51 peLUeHH51 3a~alJ .i ll11!CI1JIO({ r eO M CTpHH 'ICTblp CX i\ I<C j)l·!OfO npocrpaHCTB3, 

TIO}L06HO TOMY I<aK 6b1.:1a HCTIOJ!b3C>n<lll<l CIICTC'!IIa !VIH peUJCIHIH 3a;'l_Clll JlH­

Hei1HOii reo~rcrpHH TpexMepHoro npocrpariC.TBa ". 

Ha~r Ka)KCTCH, O,TJ.H<li<O, 'ITO Taimi1 rryTb p cme1·1HH 3ana lf JIHHei1noii reo­

\!CTpliH l!('Tblp.CXMepiWI'O npOCTpaHCTBa 6o.nee C.i!())KCI·I, tJCM yKa3aiiH:.bli1 BbllilC. 

B caMOM ~e.ne, ~JI51 HCCJJe~oBaHHH 3a;~aq .rmH e ih1oi:i reoMCTpHH TpexMep ­

Horo rrpoCTpmiCTBa C ycnCXOM npHi\ICH51JI3Cb CHCTCi\Ia T, COCT051UJ.351 H3 HOp­

~I<l.'IbHblX KpHBbiX ~Byx~r ep11oro npocrpai-ICTBa. 

EcTecmemw no3TOMY ~.TJH pemeHHH sa;~a lJ JIHIIeiiHOH reo!IICTpHH lJCTbi­

pcxMepHoro ripOCTpaHCTB a HCC.T!C~OB3Tb CHCTCMY IIOp~IaJibllb!X l(pHBbiX rp.ex­

\!CpHOrO llj)OCTpaHCTBa, B KOTOpyro, KaK 3TO JICI'KO Jl0Kil33Tb, MO)!UIO OT06pa-

3HTb see npHMhie 'IC'Tb1pex11rcp1Wro 11pOCTpaHCTBa. 
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