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MHII1MOCTII1 B rEOMETPII1V1.

PaCDllpeBIIe _aCTa I8JD1epllWX 06'1301 reoMtIp_••

(011&1. HOIJfJlO IICmO.-OMJHfUI MHUMOClIIetl).

§ 1. B UaCTORlI(eA aaxerae AeJ1aeTCJI DOBbI'rRa BCTOJI­

}l;OBaT~ MHHMble BeJlrmHLI, He BItIXO,lVJ npa BTOM na nep­
BOHatIaJIbHbIX IlOCbIJJOK aHaJIH'l'H'IeCKOA reoaerpaa H(1 IIJIOC­

H;OCTB. A ~ueet B O~OM H3 nOCJle~lO~ naparpadsoa,
~Y,lJ;eT nOKa88.HO, ~TO npeaaaraeaoe HCTOJlKOBaHHe M03CeT

OblTh npHMeHHYO H Boo6IQe K AByxMepHbIM o(ipaaau aa
KpHBblX DOBep:mOCTJfX, T. e. BB~eBO B J{Hcj)~epe~HaJ(b­

ayro reoaerpmo.
C~ecTByeT HeCKOJlbKO enocoeoa no~oATH K MHHMO'"

CTJIM. 1:13 BHX na uepBOM MeCTe ,llOJJZHa CTOJlTb, ROUeYfHO,

Q>OpMaJlLHo..apHepMeTBlieClCaJI yCTaHoBKa KOMDJleKCBbIX tIM...

cell rroopezcraox raMWIbTOBOBCKIIX ,ltBOIt:Q, RaK H8JllSoJlee
a6cTpaKTHan. 3aTeM HJ.\eT OUepaTHBHaa YCTaHOBU KOM­

DJIeKCOB, KaK CHMBOJIOB onepanaa, H, CiJ1H3Kaa K neil t

yCTaHOBKa sesropaaa. B KaqeCTBe ~aJIbHelmero lCOHICpeT­

aoro OUJlOmeHHff ~BYX D04le~HHXYCTaHOBOK CJIeAyeT pas-
CMaTpHB&Tb TO eeaeaerao reopaa, aecsua ()JlH3KHX 1rI~
COt'iOIO, HO He at5cOJIIOTHO T(3)(eCTBeHHhIX, B KOTOPOM
cauaa DJIOCKOCTb ,z:teJlaeTC8 HOcmeJIbHHueA KOMIlJleKCBbIX

TOlfeK. 5Tu TeopBH B03UHKa.JlIt CaMOCTORTeJIbHO HeOABO­

KpaTHO; npaasrsaee MHorux ~pyrJlX HMeH CB83bmaIOTCll C
IUIMII HMeHa O. Ko ill H. (182!, 1847), r aye c a (1799) H

'lCeHeBqa P. :iK. Apra H~ a. (1806); HO MJdCJIh 0 no~06HoA

ycTaHOBKe MHHMOCTel yxo~ CBOHMB twpHflMK H B ()OJIee

I~JlyooKoe B OOJIee nraposoe nponraoe: Tax, B aTOM OTHO­
Ulf>BJUf He AOllJEHbJ 61dTb ofiol).{eHHbtMH RueDa npyccsoro



reoaerpa I'e a p ax a KlOHa (17&0), aamemnero npmoT
eBoellY MeJ4yapy B aamtoRax C...neTep6yprcKol AKAAeMIIH
HaytC) .n;aTClCOro MaTeMaTHKa Ita en ap aBe ec e 11 II (1797),
a6t1aT& .6 10 3 (1806), 8J1b8aCl.{a <Il pa Hc a (1813-1810),
«IJpa.HJW3a My pel JI (1828), aBl'JIHlJRHBHa ~ xc 0 H a
Yapppoaa (1828), HTaJIB8aqa O. BeJlJl aBHTBca
(1882), cj)p~Y8a r 0 I() Sna (1867), DopTyran:b~a

<1>. F'o x eea TeXeHp&, (1883) H MHorux lq)yrBX 1.

B 81'0)( JlOITIeCKOM upeellcme p~ Teop~1 6es­
cnopao npoxo~ 0 AD B, noereneaaoICOBKPem8BPytO~ulcJJ~

aaMblceJI; (iblJIO fib1 secllpane)\OBbtM B BP~M lJblTaTbCH

paapymuTh BbJpatlOTaHlfOe MBOrJIMB COBOxyDHbluB yCR­

JIHBMH opy~e aB8JlB3&, CTOJIb noneaaoe UpB HBrteHlfH
tIJ~ lIHBMoro nepeaeasorc. Ho He CJIeAYeT BpI! ra­
KOM DpR3Hamm ()()hJ~OrO BC'lOJlKQBaBHB MBlIMOCTel: 38.­
6hlBaTb, 'fI'O, Bee 3e,-8TO eers Be (jOJIee KaK aarepnpe­
T8~, cmmOJllPleCKH HBJIIJIO~8JJ, 80 H6 H.C"lepJIL1B8JO~~

COOTBeTCTBeHBLIX apU8MeTIl-IeeKHX cy~ocTel.. nnOCSOCTb
KOMlIJleXCBOro nepeaesaoro He eers eme caM 0 e nepeuea­
HOe,-& JlHWb o~o us HCToJIKosauHIl TaKOBOrO sa
1J31.1Ke npoCTpaRCTBeBHLlX odpaaoa, B, CJleAOBaTeJlLHO, pas­

){eJlJJlOlQee c npO-mMH HCTOJIKOSammMlf npHcy~e TaROBJdM

4>opMaJIldlble cBOICTBa 2. Be.D.b, BCBKoe HCTO.JlKOBamte

DOAJIeBBT TOM!, 1ftO CKa38.HO r. rep~ eM sapraaax Mllpa:
STO eCTIJ CHCTeMa 06paaOB, BB8TbJX npOB3BOJlhBO, HO Co­

OTBe'teTBYIO~RX CBCTeMe HCTOJlKOBbmaeyol, H UPIITOM

TalC, crro6~1 BOaMOZHO 60J1bwee TJHCJlO CJIe~CTBDft Ha Dpu"
BflTJ,lX UCTOJIKOBblB&I01ItIlX o()paaoB COOTBeTCTBOB8J10 no..
CJIe.n;cTBBJIM CRCTeII»,1 HCTO.DCOBbmaeMol.. MLI aapaaee 8H&eM,

'iTO HB DpH O~OM cnocooe TOJllCOB8.IIIfJl TaRO. napaaae­
JlB3M CJIe~crsd He MOZeT HTTI1 tSecnpeAeJILBO ~eKO;

A-Ihl He HY3AAeMCH B ~OlCaaaTeJlhCTBax roro, 1f.TO nepeBO~

He nOIq)bmaeT DO~ DO aeex ero orreasax H Ae­
T8JIHX, B saroaa y()e~eBld. 1JTO P8.HO HJIR D~O aa..
eraser rasoe HX paexoacAeBHe. lCOTopoe He TepDIDIO B
npeaeaax Tpe6yeMoi TO'iBOCTlt COBuaj{eBHfl: BCBKHI CBM­

B<UI c ycoexoM npHMeJmM JllUDb B oJIpeAeJJeHBOI, CBol­
CTBelUlol eMy c~epe, H :) a npeaeJla!.IH HaBeCTHOrO Donn
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3peBIIJI paCJlJ.IL1BaeTCIl, TepneT '1eTKOCTL H esopee UeWaeT
pafSOTe, HeZemf DOMOraeT el. Mw aaae.. H TOt 'iTO, KaK

HeCICOJIWCO uepeBO.D;OB DOSTB1leCKOrO UPOR8~eIDIJI sa
JU'JI'OA: 1I8Lm It8B Il8. JU»yrBe 88LlKH lie TOJIbKO Be Mem8JOT
)U')yr JIlYrY, so H SOCIIO.IHJlIOT .JU)yr Mlyra, XOTJI BB o~
He 38.MelUJe'r BC~JlO nOpJlHHHBlCa, T8.K It~HalCJBbIe RaP­
THR&I o~ol • TOt se peUMIOCTlt MOryT H .o;O.JlMCHl>I (SLIT&
pmozaeMLI-BOBCe He B JD{ep() BCTBHe. Bs:aa ze Bee
31'0, MId BayqJfmtCL Be DOIIpeUTb TO BJIB ,lij)yroe HeTOa'"
ICOB8.lIIle sa TO, Tlero ORO Be A&eT, a (iLrtb euy ('jJIaro­
~PRLIM, ICOr}(a yAa eTC JI HCDOAaOBaTb ero.

0ASaICO, K yas8BHlO orpaSB"!eUBOCTH B8BecIBOI BH..

TepIIpeTal(JDl MId BbIBJ~8eMCII,ICOJIh CKOPO aa(iJlIOA8et'CH

r1lDePTPotllllH TOro "JIB ~yroro uepeao.l'a, IIhlT8.1O~erOC8

~eCTBHTb ce6J1 C D0Al'HBAHROM Jlsallemrn. ero coGOlO,
T. e. Tell CaMbIM NOBOIIOJIBBHpyIOm;ero BeKOTOpYIO CYIQ­
HOCTb H peBBBBO HCICJ1I()'IaIO~ero RaaOe-JlB(5o moe RCTOJI­
KOBaHBe: Tor~a BJI'Iero He OCTaeTCII, teaK B8JIOMBHTb aa­

aBaBJIlelcJI mrrepnpeTa~ 0 IIpllJIlllfilOM eft MeCTe H o&'eMe
ea npHMe.aUMOCTII.

Tu RMeBHO OtlCTOBT AeJlO C lCOMlUleKCBol JLlOC~f()
KroBa-BeceeJlfl-Apr8HA8-raycca-KowlI. KoHe'fllO, oaa
ecrs npespaexoe noco6He AU SBO()pazeBH8 KOMILJleRCBoro
nepexeaaoro H 4lymcrud erO,-BDpo1JeM H~OCTa'IO'IH()e.

KaK DOK8.8bIBaeT BeotixONfMOC1'h BBep;eHBH nOBepXSOCTeA
PHMaBHa. Ho 8TO Doco(ille OTBe~aeT onpe~eJlemllO tIlyBK­
lUll, Be,lqm;eMY CBOIO PO~OCn.OBBYIO OT JI. ~BpHX4eJ r. e,
JlOcpe){CTBOM nOB8THJ1 0 COOTBeTCTBIUI, H, KOae'UfO, se,n:o­

CTaTOtUlot.ty: Be~ 8TO ODPe~eJleBBe, npHmlMM 110 BJUI..
M8BJIe JIIIInb C0 ~ epa: a B H e (<< lIaTepBaJ1bBYIO JIPH'DIBY' )
4JYBICI(tUI, npOXO~HT MHMO rxasaoro, MHMO CaMol 4)~,
KaK neaoro, KaK fjl 0 PAI hI, CBft8YIO~el Bra co~ep*aRHe

so..e~o (<< tIl0PMaJIbR8JJ UPIABDa ~ ). Trr He )teCTO ro..
BOpll'1'L, CKORblCO 8Jl& npOHBOWJlO H llPOHCXO~ OT TaKOrO

oupe,zteJJeHIUI 4»YJlRIUIH; He aeero roBOpBTh • 0 DOIIb1TK8.X
nepefiTH K BHOMY o6paay DOHBMaRHJI-paaBHTlleltf c1Jymc­
1UIOH8JlhIlOrO HC'tJBCJIemm, TeoplDl HHTerpUbBldX H lIB­
rerpo-AB<P<I»epe~aJlbRb1X ypassemdl, yeteHHeli 0 c1JlHK-

..,



IUU!X JlsBBA H JJHBHeBblX ypuBeHK8X. Ho B B IlP~
TeOpHII ~YHKudt DOCKOJlbKY petfL ~e'l 0 .pyaRqH8X _ ...
CTBBTe.tIbBOro nepeaesaoro, SJIO OT ODP~BIPI~

OTCfaCTB Oua6JISeTC8 lCOHTpa(S8JlNIO BBOCIIMOIO DODp8.ll1C01O

B BlI)f;e H B T YHTH B B 0 npeACTaBJIeHHOI eJ>opMJ)l tltySICQ-,
KaK H8.J,t-aTOMHCTiAeClCOrO S8.1'fUa: lIMero B B~Y BC'l'OJIBO­
BhlBaHIle TelfealUl tj)YBKl1HH DOCpe~CTBOM BeltOTOpol • p H­
Bol. KorJl;a ace pelfb aaxoAHT 0 tPysKqHIIX nepeMeBBoro
KO.MDneKCBoro, TO &TOMBC'11l'CJBOCTb CR8.38HBOro oilpeAe..
JlemfJI BblCTfUaeT B nOJIBol caae. BeAb B Teopmt <It~HI
KOMWleKCBoro rrepeaeaaoro Be JI DJlOCGOCTb 88BBM&eTCII

no~ H30CSpaxceBHe nepeaeaaoro SeS&BHCBIIOro, • lIOTOMV
nepeMeHBoMy aaBHCBMOxy HIJfle:ro Be ocraerca, Ka~ pas...
MeCTBTbCfI H& C8.MOCTOJlTeABoA WlOCKOCTH, pelllJfTeJILBO

lfII'JeM He CBR8aHHoA c nepBoft. VI. DO'1'0MY, XOTJI MW H

YTBe~aeM, crro (5YJJ:f0 TOIfiQI sa eTOt Bropol IDIOCKOCTIt
lfSoOpazawT aaBHCHMoe nepeaeaaoe, o~, HUeBHO

TOJUrKO YTsep)K)J;aeM, ao HHliYTb He ,lIOKa8WSaeM H Be /Jto­
JCaSWBaeM, HOO TO, sro o~o TOJIb~ II )lOrna t5h1 reoxe..
TPlJ1IeCKH nosaaars H AOKaaaTb STy aa8UCHMOCTb,-CaM8.R

eMS6 ~yx nepeMeBBbJx,-oCTaeTCB BHKa.¥C ae DPeflCTaBJIeH­
Hoi reOMeT})JI1feCKH II, B lIOpJI.L\lCe reOMerplMeCICOM) T. e.
B nOPRAKe CRMOi aarepnperanaa, ecrs roJIOCJIOBHOe ¥T"
Bej»lC,ll;6HBe, JIe*8.U.\ee BHe B03Mo:HQIOCTII npoaepsa, T. e.
reOMeTpHlJeCKH He cy~eCTByeT. !10BTOp8lO) DPIIHftTaB aa­
repaperanan MHHMOCTeA B reopaa <flYR~HI KOMIIJleKcllOro
DepeMeBBOrO HHTepnpeTHpyeT .11 H ill b D e p eJf e H s sre, 80
OT!IIO~ ~ DaM&Ie tPl/H1I14UU, H B 8TOM CMblCJle MozeT tiblTb

DpJl8B&Ba nOJ1eaHbIM, RO i\UeKO Be AOCTaTO~IM, KOCTblJIeM
aaaJUlaa,--HMeHHo aaaaaaa If TOJlbKO ero, AHuorHttHOe
~0JlZ80 (iblTh nosrcpeao II 0 c$epe HeAM9HHa. A Me*J{y

TeM, HapllAY C HCaOJlh80BamJeM reOMeTpmt B aaazase J

cym:eCTByeT iiI AOJlZHO cYIl\eCTBOBaTb ooparaoe HCDOJIbSO­
BaHHe aaaaaaa B reoaerpaa, ()y~ TO reouerpas aaaaa­
TH'IeCRaa, tJ;B<I>cPepe~lIaJ1bHaH HJlh erne KaKaJI HWUJ. It
BOT Trr"TO llJlOCKOCTb ICOMfiJleKCROro nepeaeaaoro HUIta"
He npHMeSliMa, HGO OHa nopsmaer C yCTRaOBJIeHHLWH

aaecs K npxroa BDOJIHe eCTeCTBeHHblMH MeTo~aMH if HH-
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Kale C HIfMH He COH3MepUM& A Me*~r TeN, Ii B reOMeTpJIH
MB$IM0C'l1I IIOIIBJlJllOTClI He CJIyqaAao, DO aeo()xoJJ;BMO eSR­

aaBhl c cPoPMJUPOBlC01O ell TeOpeM H nponeccaaa ea
( .l\OKU aTeJlhCTB, XOTJI 8~eCb JI He HMelOT reOMe1;PH'IeCEOfi

RarJlRABO~. Yze B 8J1eMe9TapBOM Rypce aHUltTlAecxol
reOM~pBH, y-JallUllca .CDJlOIDh H P1I,lJ;OM crafiieHBaeTClI C
lIHHMhlMtl o(SpaaalUf, ao, ae ~YAY'm B COCTOmniB AaTh
HM KOHKpeTBO" BQ38pmeJlbROe co~e~e, npmrpICL[el{
rpasroaars B B&Icmel crenen ot506~aIOII(He TepMIIBI.l.
Bpop;e HaIJPBMep <MBHMol TOWfICH», TfJICTO - ,pOPM8JlJ»HO,

wrAa Ba1C aa TO If c~eCTByeT reoMeTpIl8,1iTodbl aaaumo
Be ()MT& OTOPB3JJRbIM OT npocTPaHCmeHHOro coaepl(liHlf1l.
Xom a aHaJIBTJI'ieCK8Jl. OAH8.KO, Bee ace reOMeTpHJJ, asa­
A~erKaa reOMerpHH DpeBpa~aeTC8 HauO~OBBHy n
aH~3, II nplfTOM Tax, lfrO Bell HSpemeTt18BaeTCR "po-
..deMlJlU, mmIeBlfl,IMB reOMeTPJAeCKOI"O' CMLICJla: Ha I(a~O:M

wary TyT, sa CIIJlOillL reOMeTPB"Ie¢KOA fIlpaaeoJIomeA, no­
fiBAaIQTC8 fJlZ8~6Il reoMeTPlAeCKOI KapTHHLI, H rasoe
HCTOJIRo:paHHe aaaaasa, Kame AaeT aH3JlHTHlfeCXali re­
'OMeTpDR, HanOMHHaeT 1JepeBO~ e KHTaicKOro 113!>lIca,OCTa..
BHBmHA HCUepeBeAeHHLIMH B JlHWb TPaBCKpu6BpoBaHBbJYIt

nOMOIQbIO pyCCKHX t'SyKB AoGpylO DOJlOBHHy HeporJlHtPlJQeCKDX
3HaKOB. MOOlCHO csaaars, Tf1'O 8H&JlBTHQeCKaR reoaerpaa
y* e Be RHtulHTHIJH&J EU aaeemaa PR~ npocrpaaoraea..
Hbtx HCTOJIKOBaHHft, H e l.q e Be reOMeTpHII. KaR Be nepe..
BeAwu Bee I' 0 csoero aHam'llflleCKOrO co~ep:&Ca&HR aa
reoaerpasecsae 06paabI. Ho BeN> OlfeBh MHorue nOJIO~

*eBRR asaJlHTD'{ectrol reOMeTPHH Be (lMeIOT cymeCTBeHHoii
BaacHOCTH, KaK auImtTJI'ilecKHe, H IleHHbI-HMeHHO KaK

reOMeTpH'IeClCHe; yCMoTpeT& HX npOCTpaHCTSeHHbdi CMbICJ1

(a He yTBepZAaTb T8.KOBOA TOJIhKO aa cnoBax)-AeJIO nep­
BOCTeneHHOA B32CHOCTIf. npaBJ,ta, MaTeMarmca, n'pHBbllCllIero
KO BeaKIUI c MBHMblM SJlJlHUCaM», C UBMlrieCKHM TO~KaM~ ,

¢J130TPollaM:e H T. II., B CHJIY lIpBBbI'lKH (HO OTHIO~ He
.BCJle~CTBHe nOHHMaHHS) IlOA06HaJI <j)paseOJlOC'HfI AURO y»:
rrepecraza ~ecnOKOUTb.. Ho sra ycnoRoeBHOCTb e~a JIB
Moa:eT paCCMaTpHBa'J,'bCR, !CalC HCTO'mHK paaBHTHIl, MaTe..

MaTHKa. Yqaw;HAcfI B 9TOM OTHOWeUHlf (')oJlee npaa, l<Or-aa
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OR ~YBCTBJeT B IIo~o6BhIX BIdCR8.8ldBaBBJlX lIe'lTO
lleAOrOBopeBBOe. Onpe;:a;eJlene OxpyasOCTB t)eClCOBe1fllo­
M8.JIorO p~Ca-KaK aapid MBHNLIX IIP8UhIXt nepecesaio­
~eJl B ~elC'rBBTeJlhHOI TO-me, ~eBTPe OlCpYZSOCTJI,

upeacrau1.leTCII ywl81I{eMYCR - cnepaa 6JleCTR~3lt napa­
~OKCOM; a ICOr1(a UOZlot1HLIX JIOBBTBA BaKOIUllle'rCII MROro,

BCII IIX COBOKyDHOCTL paa)q)azaeT, EaK npaesmaeca
OCT{JO"1'J»L

D:TaK, ROMIL1leRCllaS JI.rlOCKOCTb Konm-caMa DO cese,

a UJDDfOCTH, B aBaJIIITB~eCBOI H IIP0tDIX reOMeTPJIIlX,­
C8.MII no cede, II C mom O(SCTOHT set)JlarODOJJ)"IBO, a Blal­

meo8R&1feBBoe BCTO.1IKOB8JlBe DOMOtlb TJT HHKaK Be cno­
c06so, H JlHIIIb 8anyT!dBae-r Bamy MbICJlh, pa8.lUlOJDl ee
Mez.zQ' !fJlOCKOCThIO, Kate BOCHTeJlhmm;el CaMIdX 4lYRKI{BO­
HUhB&JX eB 118eI, T. e. KpBBldX. KaK 8TO ,l\enaercJI B &S&­

JlB'1fiemcol reOMeTpJUI B B TeOpHB cP~d ~elcT.BlITeJlb­

aoro nepeMeBHOrO, H IVIOCKOCThlO-HOC1ffeJlhli1l~eft a.-oro
TOJILKO D e p eM e B H or0, xu T8ICOBoro, Bile era CBft3D C

;wyrHM uepeMellBblM, KaK 06 aTOM rOBOpHT Teopu ~JIIK­J_ nepeaeaaoro KOMIlJIeRCBoro. Bo38B~aeT S8Nl'la: OT..
npaauncb OT onpeAeneBl1J1 'l'O'llQl Ha. D.JlOCBOCTB ,lQIYMII

ICOOP~TaMIl (IIJIH COOmeTCTBeBBO TPeMR O~~'MH)
II UOHKMaHHlI Iq)HBOI aa WIOCKOCTH, Kale H8J'JIII~Oro ot5­

paaa tPymc~OBUhROA 3aB11CBMOCTH Ke2)(f TelCJl$lMJl
KOOPAHHaTaMH TOlflUI eft, H Be BROCR ~ee lIHKaKOro­

pBaphJB8. B 06Lmloe H8Jlosemte aa.aJDlTlAecROI II npO'IHX

l'eoMe1pJdtt fHICtIUIpum. OOMJeml dfgZMepHt4Z o6,tJSOtI tt:­
QMffIIJIIfI mlJft, fI".,6w • cuemucy npocmpaHtmtleHHIIX
."eQmIuuMNW 10.. II MHUM6I' o6"tJSW. Kopo'lfe rosopa,
HeoCSXO~o BaITII B DpoCTpaBCTBe Me CT 0 ~ ~LIX

otipaaoB, B npllTOM BlAero Be OTBBKaa OT yze 8URB­
wax CBOR MeCTa O(ipasOB AeICTBHTeJJbw,lX.

HIm, roBOpll eme BBalle, ByzaO, OCTUHB ~ea mm:­
M8.BiIJl ace HCTOJIKOBaEIIfJI lOIHMoCTel, sepHyThca 1C q.op­
ManKol YeTaIIOBtce lCOMlIJIeXCBbtX TDfceJI R nocaorpers,
He AOrryCB8JM J1114»opMallbHo~Be06xoAJWfde,T. e. KOBCIBTy­
THBHhle, CBoICTB& KOMWlelCCHfJIX 'DiceJl B BBol,seseJIH KeTO·

pJl1JeCKH BLIpaCiOTaJlaCL. J1BHHH HCTOJIKOBaBHR. Ha 81'0,
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MozeT tiblTb, DOCJlel(yeT 8aMeqaBHe 0 BezenaTeJ1bHOCTlI

paaphIBa C TPa.qBI1B~I, Bac1DlTbIB8JOm;el ,11;0 DJlTH ABaA­
l\aTHIlJiTJI-JIe1'Bl. .na,JeTO BezeJl8Te.nw!O; DO eme 6oJ1ee Be...

zenaTeJleB paap})JB C TpaABI~el, BMeIO~eA sa co(iOIO ~o

o~~aTH TaKltX ze upOMe:ByTKoB spewed. cOrKpLlTBe
raycca-R.omB AMO 01fe~ MBorO:.,-CB8.ZfJ-' sepoerao..
)(at 80 eme (5onee PtUO ampblTHe ~eKapTa H npBMLIKa­
IOlItaB K BellY TeopU ~eAC1'B1ITeJIbBOrO uepeUeBBOI'O.
C :ReM-TO B8 ~YX. ecJIJI Be noccopaesca, TO OXJIa.z\HTb
OTBOmelDfR, npUO.CJI CllJ1OlO Be~eA) u(io am ~­
de B JJ8J(8X .M~ COlSOIO. A ecaa TaK, TO Be noacepTBo",
BaT!» JIB p~ .lleKapra H reoJleTpll'ieCKol eoo6paaaoCTlt
HCUIOYJBTeJIbBOCTbIO B BepaOC'l'H Konm?

§ 2. HtaK. ott~aeMCJl K <PoPMaJILl101 TOOPJDl ICOM­
naescoa. OBJI BB01VlTca ~eCL DOCpeACTJJOM raJ.flfJl&TO­
HOBCKBX CJlMBO.1l0B~ ( t.I, b), paapalSot8.}lBJJ1X BeAepm­
TpaCCO:M 3 CaMol OCBOBBOI, cauoA ICOBCTHTyTIIBHOH

xapaK'l'epHCTHIWIO BX 8BJUleTCJJ, KOBe"f{EJO, DeBRO IIX o.OUtC­
HOC"". KOMlIJlelCCLI ot5Pa3yroT MlI03eeTBO ABYtepamoe..
MHozeCTBO ~1JKO-npoTJJZeBBoe. aTy ABOB'lBOCTh ' JIX
KOB~ 06hl'fHOe HCTOJJIiCOBaHBe DpBJP~1fJIBaeT K

J\ByDlepBOCTII lCoop~BaTBoA WlOCSOC'lH. Ho MDt Be MO~

*eM C~eJJ.aTb TalCOro mara, DOTOUY 'iTO ~YKPaTBaJl

upoTB:EeBBOCTL JIJlOCKOcm PEe Bcn0Jlb80BaHa DO~ HR'tep...
npeTaI\B1O clJyBRIlHOBIJIhBhIX aaBllClDfoCTei\, H CHOBa o6pa...
~aThCH R TOIIJ :ace CBolCTay WlOClCOCTH-aro aBa~ aa­
pylDRTb jus primi occupantis,- B ~8.HIIOM CllJ'lae ~e ...
KapTa. HaM KUCeTtS, OAB8lCO, "ITO B J.(eKapT B KolDH
BIUUlR B 0ABY MeTOJ(OJlOMl'leCKYIO olUB6KY, IWTOpaJl, ae­

CMOTpR aa eaoso K~JIOCII MaJlOBa.ZHOCTL, OldJla spe­
Bam B JIOrHtIeclCBMB • IIpatCTH'leCKBMH DOCJle~CTBIfJDOf.

Oun!tilC8. 8Ta-B uenpaBllJ1LBOM nplIBJlTIIB e)l.ll'B1U\LIOCBOB­

Hoi MepLl. B CaMOK JJ.ene, CDpOCHM cetis, ~O lIMeBHO

H3J'faeM MLI B reOMeTJ)BB. 8 reoMeTPBB l18'rJaeM YLI .I1pO­
c T pa BeTB O,-Be JIHII'lfB, TOIfBH B DOBepDlOCTB, Rate TaBO­
Bide, allMeB!lO cBoAcTsaupocrpaUCTB3, BblP8aJO­
JIUJecnJI B sras qaCTHLIX IIpOCTpaHCTSellBltlX OfSpaaOB8.BIDIX.
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t:Iepre}J~ 1·1.

t
•

I

I

t

." aHa~, e~eJO -NephI MId AomKHbI (SpaTb ~ BeJiH~Y

He 0ABOPOARJlO C B3J1iaeMbIM o(i'beKTOM, a BeJlH~ OAHo­
Po~w,-qaCTL CaMaro npoCTPaHCTBa. B a6COJIIOTSoi CR­
CTeMe .Mep, ce~ ecrs OTpeaOK caaaro BpeMe~, Kate
nepBooCBoBBOA. peaasaoera, fiOtieMy ze, B OTHomemm
upocrpaacrsa, B ocaOBV Be IIOJloaceHR TiacTb caxaro npo­
crpaacrsa? To'1BO TaR se, fUOCfCa& 160AUrnpua 'USlJ"'"
ctJ..UYJO fI..IDCSocma (RR B~~e IIOBepXHOC'fL); ftAOCIt(JCIIM

.ecm6 ell npetJMem, JlHHHB ace H TOl!KH na Hel-'f&CTHbIe
o5paaOJJ8.Jf.HR sa Bell, H nOToMy e~elO Mephl M&l

~o.s1Zi&I '(SpaTh B reoMeTpfllf H& IIJIOCKOCTH HMeHHO .aem,
tUOeNoemtl; mlBeAHylO ace fJ.nUHQJ paCCMaTPBB&Tb B sa­
secrse e~~LI upoB8Bo~ol. ECTeCTBeSBO apR liBrtemor
.'IO(iOro olS'LeKTa BL16HpaTb nepBOOCHOBByIO e){HIIlIQY AJlH
ero uaMepeBIIJl odHOfJodHOIO C BeulllUlOlO H8MepaeMol, It.
...1JUWh BiIoCJIeAeTBHH M~O IIplfJWMaTb KaKHe"'JlHCio eAH·
BHqLI BTOpB~le H paaaopoaasie e nepBo-oeuOBHoi,
xora, Ci&ITb M03eTJ B KalCOMoIoHHfiyAb OrHOWeSHB H (ioJlee
y,n;o()HbIe npaRTH'leCKB. TaKOB JlOrHCJectcd lIyTbt H npe­
He6pezeane lfM ae)(e'l K paSHbIM OCJIOZHeJUmM.

tITO()b1 HaWK paCCYEAeHHii 6WJlH
60nee ltOHtcpeTHbIMH, nOBe~eM HX sa,.
COBCeM npocrsrx ttpHMepax.

ITyCTh B WlOCKOCTIlf P ~aH Tpe..
yrOJIbHQIC ABO (rrepTe3e 1..n);KOOp­
~aTLI BepWHH ero, oraeceaaae K
npllMOYI'OJIbHbJM AeKapTOBbIM OC8M,
CyTL: .
~(:t'Jll Th), B(Z21 Ys), C(Xi 1 lIs}· t

Tor/la, KaK u8BeCTHo, uJloIQaAb ero

1 ~1t Yt. 1
ti1=X~U Uti 1

~8. Y't 1
[1[

1'10 BeAL BepJl1HHbI ero BDOJIRe paaaonpasasi MacAY
~060lO. 11oaT0MY Mlal ~OJlZHbI, DO BHA HMO M Yt nOJlytlHTb
iO ace, eCJIH nepeUMeHYeM BepnrHHy B B 0, a eBB.
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[2}

.601- -6

OUBblBaeTCR, liTO TOr~a11JIO~8.Ab MeBSeT CBoA SHaR, OCTa­

BaRCh no a6conroTBo8 BenH~e Heu8MeHBoro:
, ~t 1/11 It ::1:1, 111' 1

.6..= I Z,t 11" 1 =- a:1• Y!. 1
:a:. J !I.. 1 $._ Ya, 1

KH!>IMH CJlOB8..r.\fH, .6.-:;:: _ A
1

" . .." [3)

nOtfeMY ace npoB30mJIa Ta.K8JI paa­
HHQar llolleMY, upx nepeaeae a aas a..
HH. sepUIHH, 8Ba'leBBe IIJIO~~, atico·
moTaylO Be1.JII'iBBJ KampoA )lJd tSYAe)!
ofjo8Ba~aTL JJPOCTO ~pes 6, H8lrIeBBJIO
aB&X?-naroMy, 1JTO ilL! COBepWaeM

",- A ••+~ " Tenepb oGXOA BepUQIB B DOli nop1U(Ke.
qeM paaee, Oaam:.IB&eTCIJ, lWeBBO, trrO

tIep'JeZ I-I. eCJJH 06xOA emf COBepmaeTCJI Dpo Til 8
qacoBol CTpeJmB'I TO A tly~eT DOJIOZHTe&sa, a eCJIB-o C)

erpease, TO OTpB~TeubBa (lIepreac 2-1 B WJeprrez 3-1:).
Ho UJlO~8.)lL, KalC JIJIo~a~, caaa

no ceoe He aalUl101faer eme, COra&CHO
OfiblQaoMY npe,ACT8BJl.fIBlUO, TOI uOJlJlp­
HOCTH, soropaa ~aeT Bemrume B08­
Mo:acaOCTb ()blTh nOJloaTeJILRd HJUl

alPBIJ.aTeJlbHol. XQZAeBBe no DPJlMoA
B38Jt H anepea aarparaaaer Ca 1\1 0 e
eo AePxc a ~He npRMOJlHB;elnoro 00-
peasa, H()O npa TalCOAf x~emm MbI lIepr$1t 8-:1.
lWeeM AeJIO co BCe:AIHero 8J1eMeBTaMH B DpIlTOM aenpe­
MeBBo TOJIbKO B 0AHOJ\J 113 .qB YX CMLICJIOB. 0 IUIOn:(~:ace

CIt83aTb 8TOra HeJ1lJ8I1: Be,Ab AJUJ Res BOaMOZHIJI He ~B a
ot)xo.n;a, a (5ecIIHCJl6mtOe MROEecmo O<SXOAOB, BaDPlIMep
TaKol, KaRol B30()pUCCS aa ":1evre*e 4-)[, H o6xOADI, DO"
oGm;e roaopa, He Moryr aaTPOBYTb ,~ TOlles WIOCBOCTH;

Aa3Ce KpHBLle Bpo~e KpHBol Ileaao HT. D., IIC1fep~DUUOII.Ule
dee TOlJKB UJlOlUaJUI, Be MOryT ()LlTh paecxa1pBBaeJrW KaK
DOJl~PHO"DPOTBBODo..'JOZBhIe, u()o BX MozeT 6bITL 6ec1fBc..
aeaaoe MHozecTBO. Ham opezBHI OTBeT 0 nplAHHe HS­
:.teHeRHn aHaRa 'y MQtq8NI (iLIJI 1JHCTO cPOpUaJIbBbIM
H TOJIblCO TaBTOJlOrlAeCKH nosropaa BOnpOC, DOTOMJ TfTO

l'



J~OBOPHTb O() HaMeHeHlUt CMblCJJa ABJJZeHIUI If 0 DO­

p~Ke npOXOAllMhIX upH aTOM sep­
WHH-9TO 0ABO H TOZe. Ilno~~,

dB TaKOS8JJ,. oOXO~M ell nepUMeTpa
He xapaKTepeayeTC.Rt B He BTO

xo~eBRe nOCOJIOIIh HJlH nporas
.AI~:"---.-----"__~c CO~a MOEe1' BHeCTB ~BoICTBeH '"

HOCTL. npH':IHHf 8rolABOICTBellHOCTH

IfY*BO HCK8.TJ, B APyrOM, r.ay6xre.
PaCCMOTpHM, IClK MDZeT tiblTh DOJ1Y1leuo HBAle­

Hene 8 BaKa IVlOUUl}{H Y ~oro TPeyrOJI&BJDC&.
Paa at)COJlIOTfI&1I Be4B'fHSIr 1IJIO~~ lie MeSlieTCa H

He MeB1UOTCa yrJUd H CTOPORld TPeyroJILBllte&, To, aHa'UlT,
Ilpa STOll nponecce HSMeSeBB1l aaasa 1'peyrO.DhBBK coxpa­
HHeTCS, T. e. ~1IZeTCB., ttaK o~o ~eJloe. ~eICTBIITeJ1PBaJl

DpBIJBB8 H8Meae8Hft 3BU& 11J10IIt&AH eCTb KalCOe-TO ,ZJ; B a­
:I' elf11 e ·TPeyrOJlhBlUCa, a He DpOCTOe UepeHMeHOBaHUe
BepUIBB.

Dpez~e scero BccneMeM AAHZeHRIJ TpeyroJlbmma B

n.llOCKOCTIl P (~ePTez 1-1), npa 'ley PBAH OCS~BOCTH •
R3IW.lttCTBa pesyJlhTaTOB 6y,lteAL aOJlh30BaTIJC8 TpHJJlIBeA­

ULIMB KOOP~aT8.MBB AB_elDlllMll Be TonKO 06hllfH&llllf,
i'HO H TalCUMB, npa KOTOPWX otSpas u3MesaeTC1l UO~O(JBO

ceee, IIpH ysasaVBI.!X yMOBHRX, eCJUI MOl oGoaB&lDIM

IWOp~aTbI aepnraa ~e8 ~Jt, g~ lw (r~e k=l t 2, 8), Dno...
m8.Ah 6. BhtpaBHTc1l TlllC:

~1" :ei t Za
~= '1' till fl.

et • 8" 8.
(4]
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BCTaBJlflS ~eB1l1'& BeJIH1IBB H3 tj)oPMYJI [5] B "Bblp a ­
~e [4]. IAI Halp.eM:

Att~t4t,1)1tAn Ct ; A1t &a+Att'll1+~tCt;
~= ~1~ AJ l 1lt ~,,; ~.~+Au'tal+~t~; [6]

An&; AJt1ia A;t~; Ai.e;+A~1b+A8tt.; t

~:t±1:.tt~Io r:
A...ec =1=~,T.+Ah'e

l'l(e 0 ecrs DOCTORBBoe.

. 1
c-= JI,'. J?•,,- [7)

PaclCpwsaJJ BldpaxeeBHe 6. B pUeHCTBe [7] If ~EUl8JI

JIPBB~ellWlt Mltl DOJJyueM, corJlacso H3Be~TBOI \TeOpeMe
o -upoB3Be~eHBH oupe,l\emrre.lel:

I !:J.=M.]J.A' [9]

r/I.e D eeTb J(eTepMBJf~ aavem.eHRll:

D=rjt: t: t [10]
Au, ..4;-, .At.

a /;).' eC1'L ILIIO~~ lipeofSp8.3OB8JUloro TPeyrOJlhHHlCa:+

IStJ ~tJ Cs
A'= ~. 'ft- Cs [11]

, G;, "'lIt ~

CJIeAOBaTenbBO, WJO~~ 'l'peyroJlhBllK& HRBapUa.H'fBa
.up. acex KOJI.DBBeau.B8X:' IIJIOIQ8J(J1 TPeyroJILBHK& ecrs
ofipa80BaBBe RBBapHaBTHoe DpB scex mmelBMx DPeo~pa­

3OB8.IIB8X.

A TalC KaK BC8KfIO IIJI0~8.Ab" orp8.Hll'leHIIJIO J!OMaR­
HoA 3aMICHyroi JDIIIBel, MOSBO paa~1ITb sa cptMY' TJJe'"
yrOJlbBIIICOBt TO H BC8Kan IIJlOIIl~, Orp8llll'feBB8JllIOMaR­
BWJI UepBMeTpOMt COCTaUeBBLIM Jl3 DpBMommelm¥
3BeJlheB, JUlB8.pBaBTBa, DepexoNl, ~anee, lC DPeAeJlY, MId
MozeK cxaaaTL, 1fI'O • BCliKaB KpllBommelB8Jl DJIO~ap:b,

orp3Jlll1le8IWI KaKIIM yroABO KOHTfPOM, BBBapll8llTll& up.
BC&X lCOJIJlII8ea~x.
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OrpaBH~aaCL Teneph TaRBMH KOnAHHeapBDtMH
npeotSpaaOB8ImRMR, ,!J,llll KOTOpldX

fl).Jlf~l, [12]
T. e. HCTHBBftl UB ~BBJlMH o()pasa, IC8JC ueH3MeBJ.1e­

Mol re~lIeTpJl1leeBOI CBC'1eMbI, MI.I 88.Me'SaeM CJleAflODtee:
1. Dpu TatmX upeoGpa80BaBltJIX aficoJIIOTHIJI BeJlD·

~BBa JIJJO~BJlH De MeB.aeTCJI:

IA/t='~1 [13]
2.. 9BalC lIJIO~8AB MoseT «Sbl'lb Bas DOJIc»aTeJIbRbDf,

1'aK H OTPIIl{aTeJILHhIM, B 88.BBCIDIQCTH OT 8H8.lCa UPU D
.wIll npa A, TOrAa leaK 8B&K 11. eYlQeCTBeHBO DOJIOZH·
TeRes. '

3BalC AeTep¥mIaHTa abtemeBRJJ D Be MozeT Be dl.lTb,
B CJIy1Jae HCTHHflltIX .-uzeBHI, noli..0 Z 8'1' eJIeH; B iJpo. ·
TBBHOM CJlytlae, acasoe, ~aze 'GeClCOHeuo-MlUloe nepeae­
lI(eJPIe TPeyroJIbllHKa~ MeBMO GId aaaK It1IO~~, a 8TO
He COOTBeTCTBOBaJ10 (iLl Benpep&lBHOC".lW ~uacemm. Ba­
pllHpyll lCOOpAJIH&ThI BepWHR Tpeymaamca, T. e. 88.MeH1I11

~, 1/", '. xpea Zk+!a:,., Yi+iy., -.+-'. (r~e k==t, 2, 3),
DO HeupepblBRocm ~eTepMJ.m8.BT8., ,Bax tP~BB ero
SJl8»eBTOB, lILI He IrIOZeM lIepe~eBJlTb ero aHaRa, HBA'Ie,
R8.K npOXONI ~ea HyJlb, a' ayneM uJlotna~ TPeyroJIhBHKa

l

CT8Tb Be MoaceT. CJIe.z:tOBaTeJIhBO. npB lCOJimmeaplIDIX npe...
o(ip8.3OB8.HWIX DJlorq~ He MeBJIeT caoero aBaKa. A, cae­
~oBa.'reJIbHO, SBaK ~eTepMH8aHTa 3wexqeBRft ~OJl*eH CSr,ITb
D040EHTuesl T. IC. B npOTHBBOM cAJ'!ae H BBalC,-~BR

(jJd BlI (1J»JJla BapUaInUJ, - senpeMeBBO MeB1IJIC.ll Ciw.

§ 3. KoJIJIHHeapHLJe npeotipaaoBaHlUl IlJIOll.\8J\H He
MemuoT 68 8B81C8., no xpaIBel Mepe DOlCY.A& OHH RMeIOT

lGDJeMam.ecKHI cIt~lCJI ABucemdl B Dpe,AellU paccaa­
TPHBaeuoro naoceoro DpOCTPaBCTBa. Ho sro Be BHa'DlT,
~&I TaKOe I18MeueBHe aaasa 6LIJIO BOO (S me aeB08MOZRO.

np~IIOJ1OZ1D1,'ITO MIllDOABJIJlB paeC)faTpHBaeM:bJA tpeyrOJJh­
UBB ABO Ba~ ttJJOCKOCTLIO P, T. e., BOCU0JIh30BaBWBCb

fllpern'UM tlSM8peHUM tlpocmpoHemtla, nepesepBJJlH rpe...
yrOJl&IIBK R CBOsa DOJIOZWJH DJlalIIMH DB DJlOCKOCTL I! [sep..
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rese 5-i). To ze casoe MC»ICBO Dpe~cTasBTb cede HBaqe:

OYCTh B R.'10ClCOCTH P TpeyrOJlbRHKa .A81) ;J;aeTCB He'KaH

OCb Z~'. Coe~8 TpeyroJlbBHK HeU8MeHReMOI CBlJahlO e

ocr)10 u npaman DJlOCOOCTb TpeyroABIIKa II CB,JJ3H HR
yron 2~, Mbl aaCTaBJDI TPeyroJlL"
BIlK CHOBa JJellL aa"t'ILIOCKOCTb

y " P. Ho TeOepL yze OK OYAeT
.1e*aTb He npezaeD cropoHol,
a oCiOpomOIO. JIerKO BlJJteTh, tiro
WlOJllMb ero HBMeHUJI& CHOft

:iHaK, nOTOMY sro HB)feUWlOCb

Ha o6pamoe--uanpaBJleHHe oG..
xa~a DJ10Illa~. CJIe~OBaTeJlbHO,

uepeaopa-nrsaaae B TPeTbeM JJ8AlCpeRHH H eCTL HCItOMoe

J~BHZeBHe, lf6HJlIOmee aaaK ILIOD(aAR TpeyrOJILHHKa, a,
I

no CKaaaOHmty pauee,-H JUon~8J.(~J BClilCOH <flMrypbJ
Rooou~e.

B ~allBoA paeore He CT8HeJ,) teaC8TbClI Taro .~yme~

CTBeBBO-BUCEforo O(JCTOHTeJIbCTBa, 'iTO OT rasoro ABU"
3reHHH nOJlY'laeTCH TPeyrOJJJdDIR, naif sooeme (!lurypa.
l-IeK0HrPyaHTHLli c AaBHhlM nepBOHalJa...1LHO. :am HeKOB­
11>YSIITHOCTb PUBDlX reO)leTpU1ieCJ(JL"( 06paaoB HMeeT, talK

U3BeCTIIO, qpeSBhlqaitso 118zuoe aaaxeaae B QlHJlOCo4lHH
H R eCTCCTBOSHaHHR, 'ITO -pKe OT'llCTJI JIOHCHeHO paCiO'l'aMH
P t~ H e ~ e Co ClOP a 11 yeXaBlUWH MHOI'OMepmlX npo­
cTPaaCTBt a TaR3e • 14BOrBMB .!JJlYI'HMM, qeMy HaJlJl~T

110CSfiTHTb ocosoe BCCJleAoB8Hlle.

Ho aosapautaeaca " HalJlellY TpeyrO.l1hBHKY. IIJlOl1\8Ab
ero, a paBHO-U BCHKOD cflurypbJ, DMeeT 3JlaK DOJlOlCH­
TeJlLHLIA HJl.H OTPH~Te.lbHbIA, B aaBHCHMOCTH OT roro,

~QUJI C11IOJI0HtI TaRoA <JlBryphi IlaY'la~TCfl. KoHe~Ot NlJl
rIJIOCGHX .puryp II eT CYII\eCTBeBHoro PaSJIUQUlI :Me~y

~YMII CTOpoBUIH HX (HCKJUO'JM HeKOHrpyeBTHOCTL npM
Kale ObI pa;JAeJIeBHII eropon H oepeBOpa1JIJBaBHH oNtoft H3
HHX); HO, eMU ~eJlO Dol.a.eT 0 RpHBbJX UOBepXSOCTftX, TO
paanJPIH~ (flHryp aa BbJDJKJloii H H8 Bornyroi, RJlH, nrape,
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Hoo61l.\e-.Ha paaasrx CTOtlOHa.~ uosepxaocra, lIpuofipeTae'l'
aaseace aElaqeHlfe It Ilt~\·C':IOBHOe cO,Qe~amte(B flaCTBOCTH,

C TaKHMM (~8oACTsa~H l'eOMeTpHfieCKIJX 06pa30B HMeeT ~eJJO

c.pepUtleCKaSI -rplrfr'oaoMe'l'pUJ'). TGIIHee roaopn, DO,l(O()Boe
)l(e paaaaseuue B oTJtOUIt:~liIUI lJ..1UCKOCTH. ,nOJlZRO paecxa..

rpaaarscn KaK nepexoa ~ UpeJ4e...y, npa DO<;TeneUHOM
YMeHbUleUMH ~pHR.'lnJ"1 noaepxnocru A() HyJUt.

,

J1.o cux 11Ul- Mbl ~u:·un.Uj HUJJOJlCeaue lIJUI'YPbI OTIlO­
CHTeJJbHO HaUJJIOAaT(l!.1II. lln'l HMCCTO sroro, MbJ M<»KeM

saCTaBIITb caaoro HaoJi,flJ\a'rE-JlIt ncpeMe~aTbCA OTHOCH­

TeJlbllO ~.JJ"l')I)I, T. ~. paC(~MUTpH8a1'h «pllrypy sa DJlOClCOCm

cpa 3H bl X CTOpOtf. TOI'j~a MI.) yze He (jy~eM l'OBOpUTh,

~o H8MelfJleTCn nO.lIOOI~etUf~ d}.HP\"Pbl, en paaaepsi unK

HaUpaBJIeHMe OOXOiUl JIll Ite". lfoc.tJe,&uee, T. e. o••61~
(sens) O()XO,lla1 nano a ar. QJIIO 'I'U u, A6COlJIOTHOC1'b CMblCJUI

06xo~a Mb' OC)'lQCCT.UJM, eCJUi (' CaMOIO 4lurypolO 6YAeT
CBHauno uexoropoe JttU,JIHfIC(;ICoe ,tBUZeBHe1 8eHaMeHH~

DO csoeav CMI.ll~JlY~ l\~ll:O{· (jl.l I)OJ1mKeHBe HU aaHlIJ1 aa­
UJ1J()J\aTCJlb ern. Hnnpuaep. Mf.. MorJlI1 tiLl nOMecTWIb H3

epJU"yPY qaehf C npOapa'1JlhIM ~~ep6JlaTOM ItIJiR mapas,
()6eraIO~HR xorrrvp tJntl'YP1)', HJllf no ~OHrypy $lU'YPLI ny­
erUTh ~Jlel:rpHl{CCI~l1ii TOl~; CMblCJl }lTDX ~mKeHHii 6blJI 6bl

HeaaBftCIfM OT nOJIO~eHJ1f( lIa6"IfOJ(8TeJUI, H nOTOMy, ~HaK ­

ST(lT e~blCJI. r;a~ YCTtUIOp",letmhlA paa aascerna. Ha6..... IO·

AR1CJIl. At!))' (}ht 0PH(lBTI1pOnaTbC1f B ~B<:>eM OTUOIIIeu,nt I:

1'OM IJJ)J! APYrOM croporre TlJlOCKOC'fB. I1Tal:. I (yeT.. STOT

aU(;OJlJOTUbIH OOXOi~, paa ua "(:et'~a YCTaflOBJl('HHhl"~ CCJH­

raercn nOJ)(»lCl1TelJhHbIM, I,OI'~ 011 BH,l\UTCfI npOTCKalOlf.\l·fM

n J) 0 Til" JtBH~~"JUIJJ 4.IUCOBOH CT))(~Jl.KH, It-nOJlO)RHTe..'lbHhIM.

1~or/~3 B~rrcn 011 npOTeKalOl1\HM n 0 ~TOMr "HHZrlreHHtO.

MIDi, lfUa'fe, CCiUI Hao.I)I(J~aTenJ) HaXOJ,(lfTCU Ira nOJJOOICH­

TeJIhHOM teerme nopt\~8J.lH " nOBcpXHOCTII, TO O()XO,ll KOHTypa

«enpeeenao cosepmaerca lIPOTItTt qaCOlJOH CTlleJlt.;u; u eCJUI
lj(jXO~ BHJ\HTCJJ npOHCXO~HnuIM DO ~acoBoii CTp~.~U'o, TO

HTO SJ1n'lnT~ "'ITO na nero uaGJIIOJ'aTeJlh CMOTpHT C OTpU ~

uareasaoro {,OKU#) 1I0pMaJllf. (]pH TaROM paecaorpesn«
HJlOCKOCTR UeChl\tn BblrO)J.Ubl ROOPtlHBaTHblC OCR l\faKCB~J1 ..fla
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I.Je-pre* 7..oD). ,[(onyCTHM reaeps, 'flO Mid nepemaa sa
orpHQaTeJlbHblA KOueI\ OCR Z H CMoTpHM
OTTy)l a aa Haw TpeyrOJILBJllc. Tor.l'&t
op. Toll ace CaMOM a5comoTHOM 06­
xo~e ere nepJDfe1.'pa, MI~ YB~t 'flO
oGlOA cesepmaerca D POT"B Yl8.COBoI
CTPeAlCH. EcJIu TorAa, paaee, MbI C1J1I­
Tamt, no AeK8pTOBCKHK KOOP)UDlaTaM t

qapua 6·1. UJlOU~b OClxoJtBMorO KORTyp& nDJIOZH-
Ir e JILHol , TO TeDep.., npH TOM )ICe OOXOAe, COTffeM ee
()TpHQaTeJlhRO.~ BO, nepeMellflB CHC'reuy acel sa lIaBCBeJl"
~"1eBCKJlO (~pTeacB 6..A H 7-1), JilbJ A0mKHbt rOBopllTb HI·
ot5opoT, R 0 npexmeA DJlOIlta.ztH pac-
e~b. RaK o(i OTp~aTeJIhHOI, a 0

TeuepeUlHe8--'-KaK 0 aOJJOZHTeJlbBol.
TtUCHlt 06paaoM, ~t:R""u IItIpI80ft

tI..ItJCU(;m" o tHhfoi CfII'pDH,tI fIOAO.....
meMH, d C dpJ_ - O"'P"'IIIIIMMH.. 11

HOTOMY tIM fl.lllC'Komn"e odHoi emo-
potll4 ~mu6"O, (I e dfJ'!/UJH om~- lIeptea 7·1.

IItJfnU6Hd. CTOpoH& UJlOClCOCTH xapaKTepusyeTCA 3~OM

JIJO()01, Bblpe3aHBol Ha WlOCKOCTII, D.uO~8J\KB.. DnOClrocTb
i.."'TaJJK Kale 6bJ npcapasaa, H KorAa lIbl 8MBM Ita Hel
IL,10lUAAKH pasasrx 3HaKOB. TO STO, Tenepb y3e, ~o
tihJTb OTHOCHMO He sa cxer paaaoro CMbJena me OtSXO,1J.OB.

KaKOBOR MoaceT 6blTb TOJlbKO ONIHM, atSCOJIJOTHbIM, a sa
cCfet paaJIlABblX tfRoptIH DJlOCKOCTH, K KOTOPblM If npu­
ypolJHBaIOTCH paCCMaTPHSaeMbJe IIJIOlQaAKH.

§ 4. IJp~et 'JaM HTTtl ;,uee B paceJ~efDIax -reo­
MeTI)JI'feCfo.~X, KaZeTCfI, tifJJ.6T HetSecnOJleaULIM UeCKOJIbEIIMII

nptlUepaMH HOJIOMBHTh cjJ It 3 " ... e CK H R CMWCJI yCTaBaBJlll'"'
BaeMoro nOHIITHH 0 n I) Jl H pH 0 CT H WlOCKOCTH t K8JC reoMe..
TPHlfeCKOI1() o(ipaaa. K fWTOpOMy nplDleHHMO p8&Jlll'{eoe
BeJllI'l1IH 1I0JlOXCIITeJIhHblX II OTPH~aTeJI"HbJXt aH8JIOrIl'mO

nOJ\o(}ROMY ace paanlNeJUliO .-ra JIBHHH. P&8IIJI~a C JUIBIIel­
B "'roM, tnO maR OTHOCHTCR TaM K CO Ae p:Me a R H 10 JDIHHH,
"UIC T"dkOBOii, T. e. Ie OTpen'1'" JluHelaoMy, a Ty1'-K CO...
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Il.prea 8.!..

AC p;dCaH H 10 11J10ClCOCTH, teaK TalCOBOi, T. e. K DJlOClCOCTHO~

BeJJB':IHBe. ~ OJI01U~. CJleAOBaTeJlbHOt BCIiKOe <IlHaB'Ie­

cJCOe JJBJIPBHe, KOTOpoe MOEeT ObIT!> 1IOO6paxeaeAfo Bhlpea­
iCaMH nnOClCOCTH It KOTOpoe llOJlJlpaO, B y(..~auaBJJHBaeMON

ilAeCb 1I0S1lTHH 0 aH a lC e UJIIJCKOCTII DOJIy'laeT cet5e noaea­
.RyIO ,l\HarpaMMY. CIOA& :are OTHOCIITCH BCBKBIi nponecc,
MOryuud ObITb rpacjlHlfecKB a30Cipa:MeHlIblM LIelCOTOphJ.M

O.6XOP;OM, lIMelOlWDI OD~eAeJlelUlbll CMbICJI) BaH, eme,
IUlyTpeHBlOlO opOTJlBOIIOJIOXCBOCTh csoero CMLtCJIa, sacraa..
JUUO~YJO B )t1IarpfUOte era BOCD0JIL30SaT&ClJ B08Mf»IWO­

(~TLIO ~JUCDrOHaDpaBJleRIDI ofixo.J«l. BOT HecKOJlhKO npo­
CTelwlD npoepOB:

1. MarHHTBI.II .,iIHCTOR, T. e. lIOBepxHOCTb, no
IWTOpoR, aoPM8J1bHO .R Bel, llleTlfHOIO, paCnOJl~HbI liec­
KOBe~O"'MaJlLJe 118rHKrHKJI; ecrs cI1l131AeCKOe ocjmecrsae­
uae l"eOlleTpBlIeCKOTO 06paaa WJOClCOCTH, ".1M. Ka.Jt ymJ"
~M ~aJlee, Boot.ime nosepxaoera ABYCTopoBHel. flareu ..
~8J1 Tal«lro nHCTlCa HJ1I1, nY'l~e, ero aJlelleHT8.. nosepx­
UOCTH dS 6YAeT Don03:ItTeJleH ~JJH O'tp~aTeJleU, CM01:'PH
DO TOtty, Gy~eT JlH BHAlla Ha MeCT&: Ba~IOAell:H1J ttOJJO-

I

>KIITenbBILR lUID OTPH~aTeJILH8Ji cropoaa ~iJleMeHTa. dB..
(qepTez 8-1).

II. To*e caaoe Y<»£HO cxaaaTb

o ){HObOM ~JleKTpH1feCKoM eaoo..

ill. fipamuo AMnepoBcI«)Co
• l{ fiJlOBua R IIpaBlLIIO MaKCseJlJlelSa
. t

~'f.I.:!!L1i" ..r IDTODopa OTHOCUTeJlhlIO HaJlp38.ae~

-\ BBft JdarHHTBblX CMOBblX JlHHIIA TOGa

( csanpaSJleBHe TOM H nanpaBJlCBHf:>

MarBHTHoA CHJ1LI era caaaaasr Me:JK~

lJ.Y co(iolO TaB -, K8.K SanpaBJJeHBe DOCTJW1TeJlbBOro H
BpamaTe.8ltHOrO AlMaeUM oGwICHoBeHBoro BHBTa tlJIli

WTODOpa~) DOKaShlBaIOT, sro nJlOCKOCTb, paccesaioma»

TOR nepne~lCYn8pHO K HeMY~ HMeeT no cymeCTBY p a a..
JlH'IBhle CTOpOBbJ, XOT8 6bl aanpaaep DOTOMY, liTO
ceBepubdi: nOJ1IOC aa OJ\Hoi CTOpOHe tiyp;eT ABBraThCIi no­
'IICOBol CTpeJIRe, a H& JUlyro»-npOTHB Heft,.~ nOJJ8-
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p ..ao~aHHbD1 Jl~..tl UOBepUl~TCll TaM H TJT B UpOrOSOBO­
.1~BbJe CTOPOHbJ If T .. 1(.

IV 41 TeOpeMR Aasllepa O() 8KBlIBaneHTBOOTli aaoRy­

.ror o TOr-a H C~eTCTaeHHoro MlU'BBTBOro JlHCTKa.. UMelO­
l.qero TOT ~ KORTVP (~ePTe* 9..A), npU0Alfr K pac~~·

.!.tenuItM. nOtt06RJ~'''' TeM~ ':ITo B
f'IVtlKTE- I.

·V. TeOlleMbl 06 IlBAYKqHII,
r~e HanpaBJIeHlfe TOKa otiycno­
BJlUBaeTCn TeAl, BXO,ltRT BJlII Bbl­
X0)V11· CHJlOBLle JlmRm B KOBTfP

e ero nOJlOZHTeJlbHol ~ DTpIf- '18P!Qt ' ..A.
J~aTeJlhHoii CTOpoKbl, OIDJTb BOS-
apa~alOT MhlCJl'. It TOM! *e paanftlleliMIO 8 n a Kay
tlJJOCICOCTH.

VI. nOJ(»£11M. liTO B saaae c 3JleKTpOmITOM, B KG­
Topol UPOXO,ltltT TOJ;, HaX0ARlCJI 'UPOBOM~ JlHCT, p88­
~emno~eA 3J1eKTpO~&I.. OB UOJlIIPJI3yeTCII, H TOr~a. Kale (iLl

TOHOIC OU HI! 6L1JJ ~ empORLI UOBepXlIOCTB ero JlPeACTaBfIT
ey~eCTBeRBO~ paaJJHtme, TaR 'ITO JC BIIM, OIlllTh. (SY~eT

aeCbMa BblrOJ,UlO nplfMeHll'l'J, npeltCTaBJlellHf» 0 ~R aK e
£IJlOCKOCm (lfepTez 10·it).

V'iL PaccMOTpHU T8T08CKYIO AUarpaYMy TepUOueK"
TPHIJeCICHX IIBJJ8BHI. HanoMRuM Te .a aalCOH8, sa OCRO­
t:\ftID1U lCOTOpblX ORa nocrpoeaa:

2t
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J' L,D I~"- [1 JEft-=net +..~D 4

~t tl ~.

";11 (AB)=.En (AX)+E'I (..\B) LIT)J
HAeCh E osaasaer MeICTpOB08(jY~JJbHYJOCiIJlY AaIJ­

Hoi napsr !\leTaJlJIOB 11:3 'fHC..aa A.. B, tJ, .. ~ X.. lIpe~eJJlll
3Ce '1' I" a o(iosHaqalOT TeMnepaTypbl cnaes, TaT CTPowr
TaxylO KpoylO, qroObl U.10~a,ab Me~ OChlO a6CllHCc.
KpRBoii It AByMR oeceoaesao- OJJH3KHMH 0PAHHaTINH.
cooTBeTcmyroUUl"H «TepMOSJJeKTpH'IeClCOH enoeonneen«
'p(AX) UP" COOTseTcTRylOUJ.U TeMllepaTYpax (aocIUlceax).

6b'JJa DPODOp~oBa.lJblla 3JJeKTPo­
BOa6yARTeJlbHOD CHAe repMOSJJt' ..

,-

MeHTa. TOJ';J.a ara XpHBafJ OTHO-

CUTeR K MeTa4nY A~ a O~L

aoeuace K :ueTaJlJ1Y .X ('1epT~
11...A). Ha OCHOBaHHB sroporo

U t, Atr ~.1 aaKOBK [161. DJlOIl(BAL -rpauel\HB
MM'N'N npeACT8BHT COOoIO 3J1e~-

'r~prea: n-n. 'IPOromZYl~ytO cuny napsi ~MN).

E~Ul "reAlnepaTypy XOJIO~oro

crraa 0 P MbJ OCTc.lSJIHeM HeJL3,.teu...

IIOR, a 're1JOepatypy TelIJlOrO

yseJlH'JlIBac.u ..~o OP', 1['0 (lfep­
?:c:ac 12-1) E 'I'OJ'f.{a J.locmraeT B a g­
o0 ~ L W e r 0 saaxeuan; lIOCJle
8TOro HalJHeTCn y6blBaHUe E JJ.O
nyJl8, nplNe)J ;iTOMY suatjemuo -,.pteae 12.1.
~: COOTBeTCTByeT TeMnepaTyp& 0P'~
TRlC81J, lITO pp".p"P", nocae qerO npOIlCX0J.tHT HBneHJift

afHBepcUII, o«Sp~eRHe TO~" TaxoBa i(JJarpal\fMa. Cnepaa
MoaceT JIOKU3aTbCn CTpa&m.w, n01feMY DPOHCXO~T Tak.
HGO lL101Q-l)\b, 113o()paxc8lOJI~aJI aJleKTPOABHZY~JIO CIDJy.
I<as UlAN npOAOJlzaeT aospaerars, MezM reM leaR SJleK­

'fpO~8HZYll\afJ cnaa yCShJBaeT. flo Ae.10 B TOM, ':ITO nocae
nepeceseaan tCPHBbJX n TO'lKe [( DJIOJl(flAL CTaHOB}rrC8
OTpH~aTe~ThHOii II, CJle~OBaTeJlLBO, yze He DPH(S8JWIeT~JI

K 1L10IIl8.;Uf. O&IRWeB ,1J..O K, a. BJJ.lqHTaeTCR H3 'HeR.
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nO/~OOHbIX IlpUMepOB itS caueix paHJU1'1RbIX oOJlacTeI.
l")J.e UaXO,IUtrr cede MeCTO nonnpaoe npe~e·r9.BJleHHe naoc­
KOCTH, MmICHO npHBeCTH MHoro; KO, noaararo, H eaaaaa..
IILIX AOCTaTOtBIo, IfT()()bl ~AeJlaTb ceee (pHBH-IeClCUi CMt.lcn

8TOro npe~CT8BJlerIHfl HarJJIJ,AUbtM. ..\aaJlHTHlieCKH ,leAO

CBO)J)ITCH R B03MOXCHO(~'ru BbJPSSHTb 110TeSqHaJlbHYIO eJlYSK·

'(OfO ,lUJOiiHOrO C.JlOH nOCpe.l'CTBOM HtlCOTOp.oro HHTerpana
no KonTypy sroro CJlOIJ .. T. ~. K lfaCTBOMy CJlyqluo (SoJlec~

o6mei meopeMf» (;'tntntctl.. .71aI0l1leD To~e·

(:TBeHHOe paaeacrso !t8yx HHTerpUOB,
nosepxaocracro H KOHTYPBoro~ T8JC 'ITO

J.13MeaenHe C.M bJ C Jl a ooxo~a B nOCJIeAHeM­
HeooxO)J.HM0 (·BHsaHO~ CJleAOBaTeJlbHO, C

~JiJMeBeRHeM 8JI(I,fUI. y Ka~)I;Oro :~J1eAfCHTtl

ffJlOIll8j(M • tleptUC 13-1.

§ n. BenKtHI JtJlOInaAb In,teeT "a:MepeHH'~ B)~80e OO~'b­

uiee, \JeM AJlIfHa.

(17)

Ee;Hf /l.JIHHY (;rnJTaeM ll&1 au BeJlHfLHHY nepsoro a8Mt:­

penna, Ha~{epeIUUl t, TO rorM Del10111aJlb ~o.njJCfta paccxa­
11nlBaThCR: leaK BeJJIi'lU'Ha BTOPOI"O H3MepeHHJ:t, KaK BeJIld'"

'DIHa lIaMepeHHH 2....\ T. K. B Hal'.JIH~OM cooepl~aHHH Mbt
~~Hae.M ;\JlHHbJ .'lMIJth nOJ1OZHTeJlbHbJe 11 0TPlll(aTe..(lbHble,

TO, npa BbJJfJeoaUa'JeHBOA To'ute speana, ' llpIlWJIOCb 0:&1
yTBepx~v\aTb, lITO IIJlOut8,l(B MOI'Ytr OblTb TO.1bKO UOJlOZ1I­

Te.'lbHile. O)~HaKO! Mbl BH..eJIR~ nOJlUYIO reOMeTpU'fecgyJ4)
Uar.,11J)VIOCTb 1I OTpUllRTeJJ&HLJX DJIom;a.aelt OTcJO;lta CJI(, ..

11.yeT) 'ITO JIPH U3Y'ieHHH DJIOCKOCTH He npaBHJlLHO DpHml·
ltaTI.. 1L'lOn~a~ aa BeAHIJHHy ,fflOfJDtO H8NepeUR; a AJlHBY­
rr e p B 0 r o. Mbl yxce BH~eJlH B § 1 MeT0AoJlOI'lf1feCKOf­

Tpet)oBaBHe IJI)HHH:\laTb sa oCHoBnylO e;VIBB~Y, T. e. eAR­
HHU;y nepsoro H:3MepeHHH, '1&CTb TO("O 06'eKra, KOTOp".

ltaM" u~3Y'laeTCH, ftTO{jbl B caMOM 0DPe~eJlemm l\Iep~l Be
fl~).JIO :J;orHtIeCKOH OlIlH()KH - JlOrH'IeCKOrO ypaRlfflBamUl..
UOHIITlf'f ~tH~e){OMO pa3BOPOr~HLfX.



liy){eM paccy~At1Tb KOHKpeT­
HO. BblpeJICeM Ba DnOCKOCTH

KBa.JWaT, DJlO~a,lUf b e,l(HHlfl(. 81'0
b MozeT (5blTb KIll( DOJI<»KIlTellh­

BblM, TalC If 0TPHQaTeJlbHr,lM. Pac­
CMOTpKM ze TOT CJly':laii, KOl'Aa b

OTplU~aTeJlhHO. l'Ol',l.(ft. IfTOt)LJ nJloma~ ~LlJla orpnnarese­
Hoi, HeO(SXOAHMO, ~T06bl CTDPOH3 saaapara UbJ.lIa nOJIO­
4iCHTeJJT)Hoii Mnn otpHl\8TeJJbHOI MHRMOCTf.lO (lfe})Te~ 11-ii):

4= ±Y-b.=±l1n [tS]

WtraK. ('TOPOltU t:~aApaTa oTpHI,al'E:·.'lhHOA

D.l1 0 m a~ if MHUMa. J(;sOBHoA saax . en fKa3LIBaeT

HI. TO, '111'0 uaupaBJIeOlle ;;11'01 CroPOlIhI MmKeT 6paTLclf
Rail: H 0AH\·, TaK H B ,zq>yryro CTOpouy.-KaK sro RoofitltfC

~~AaeTCQ B aHa~HT"~eCKOA reOM~TpHU..
TaKIIM :do:e'l c,,'lep;OSal'eJILHO, T. e. MHtlMtlM, AOJI*ell

Obl1'L H Be 11 K H fi OTpe30l\ npuMoii, Be SIC a fJ AJill H a H a

HH)RfJ e ii CTOp 0 H e DJ1 0 C' xo CT.B (eCJJIf uepXlI1UI nOJlOZII­
TeJlWa), BCHKWf J1HHeiiHbll 3JleueBT, a UOTOYy-H Amma
BCfltcOU Ayt'n. gaR npe~cJI CYMMhl upftMG.1Rlleihn,lx BBeH&eB

nepuMeTpa BDItCRIIHOi B )(1"l'y lIoKaHHoii.

Mo. eCJJH MmiMJ,IM t>YAeT BCJlKHfi orpesox BIDlCHeli .

cropossr OJlOCKOCm, TO MBHMLIMH 6y,L\yT H KOPAHllaTbl

JIlOuol Totl"'" ua HODefi cropone DJlOCSOCTH t 11oBToMY.
TO'IKy OCiOpOTHOR ("TOpOHbJ, T. e. (0 MHIIMLIMU KOOP~­

HaTaMH, MLI (~T31U~M 1l83blBaTb TOrncolO MHfUIOfO. O,ltHalCO.
Tpe6ye-rcH orosoparsca 01'HOCHTeJIbRO 3TOro aassaaaa,
He coacea coenanasomero c ()(j1lteIJPlfJUlTLIMt 1'. K.
oGblKROBeSHO fC .MHIIMfJIO fn...ftOlOt Ha3b1BaJ9T TO'neY,
C lCoop~aTaMH I«).MIIJleKCBLJMH~ roraa Ral\ M hI
HMee.t.l B IIIIAY ~CTO·MHlINbJe :oeJlH~nlLl, B~a ± hi. Kpouf'
TOt'O, DHO)·~a TepMHB «MHlfMaa TO~a , cMHBMafl BeTSh

KpHBoii', OTHOCIIT K T8KJDf TO'lXaM UJlH BeTBlUI ~ Y J(OTO·

pstx 0AHa KOOPAHIlaT3 NHBMa HJUI KOMlIJleKCBa, TOI",z(a Katt

l!PyraJI (Ot'iIdKHOBeHHO aOcuacca).--.zteAfTBHTeJlbHa. B 00­
,llot'5nhfx CjJ~'"qaHX Ml,1 0Y)(f'M I'080PIITh 0 ftOAg-MNltMOtimtl.
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r. e. 0 llony-MHHNblX T01JKaX If nony"'MBHMhlX seTURK

KJ)ItBoR.

P8J.\Ii coxpaaeaaa O,lUlOPON!OCTli Ha~1epeIIJlJl BeJJ1Alf8.
n~oC5XO~MO H D)JOII4al~ sa DOJJOZBTeJlbHOi eropoae lL'lOC"

KOCTH ClfImlTb BeJlJAUBOIO De p B 0 r 0 HI)MepemW;' a. BcnKRi1
4)tpeaOlf sn seA _ .. BP~IfHHOio WlMepeBIIJI 1Ja ,...DOTO~'" qrO
»n nQJlY'IaeTCJl 1fPe3 .~BJle'leBHe·KOpBa lCB~aTHOl"O Ba 1.

''!TalC, eCJlH yHac ecrs ~paTC IIJIOII\8J\blO +b R KBaA­
paT c IIJIOI1\~1O -b~ TD CTOPOIIR nepBOJ'O ~paTa 6y­
~eT ± lib VI, a sroporo 6Y~eT ± Vii.i. TaJ< COXPaHReTCfI

0JUlOPOABOCTb BenH'IHII, DO cy1l(et-my O,lUJopo,ltRbtx, If Be
81IOCIITCR, npatmlqeCKB, BHRaKftX H8Me ..eHBR B OObJ1lROe
rpaRTOBaUne noao*KTeJI&HOfi ()(oceJIe TOJIbRO If G~Jllen

K38eCTROA) cropoau DJ1OCGOC'I1f: Te1Ieph Mbl AomKID»l

tom~lCO MIJICJleHBO aauesRtb Bwp1UReHHO '"CTOHbKOJft)
llCBOBBblX e,lJ,HHHu. , B'!!Pa:&reHHeM ~CTOJlhKO·l'O OCROBHLIX

~~nR1-' B rTeUemf 1/'l », H';'''II """'"P"pemaffu ""'"AIDe",,"
.1aUIt)~ , 0""" .....,., ODOPO"'HtJii, M01JOH&I fUOCtIO­
mMtI. flfJUgfJotIeHU" slIMni ctrlfJHJHa-06NJemu AlHU.,,..
"',"All MURMblH oTpe~Qk OTIloe.TCftt eeraaeao aTOM BRTep­
uperauaa, K DPO'tllBoncmOZRoI CTOpoHe UJ10CBOC'1'I1; TaM

HaxOAHTCJI CBQR KOOp.ltltHt\TRIJI CHCTeUR, B 0NIOM CAytlae

rOBfia,ztafOl1.\8JI c ~eAC:"BlITeJJLII~ill a B JtPVrO'M -paCXOAft­
tQt\ftCR C Hero. }])JR uar TeJ1epb~'nOBTOpneM, WlOCKOCTI)

eraaa up03Ptl.'lBOil, U Mht W,·
l~ ()()e CBCTCMbloce9 aapas,
Tate 'l"rO I\f<»£eM npe~CT8.BBTJll

llJIOCKQC'lh TR'b, f(att 8TO cne­
JlaHO Ita qepTeze lO-M, rlJ.~

IIYRIn1qlOMlIpOBeAt"lla MIDIMa'.
CUlneMR ocei.

lh:pres la·g, BOilBpat1\8HCb, c paa'nc-
HeHHoj,j TO'iKlt spenaa, ~ Wlomn~ TpeyrOJlbHHKa, o(j

KHBapllRHTHOCTH 1(000pOH mJllf paccY*JteBBfI B § 2.
~d>' !\fOZCM nOHHTh, KaK, IIpn no.ito*wr~A&HOM ~eTep.MH­

HaBTe aaMelIleBH1f D, pa.BHOM eJ.{RflHUe, T. e. npa ROJl­
.illDJe31~IUJX. COOTBeTCTBYloU\nx H&CTOHJ1(lOf ,llBDZeHHRM,

fV10TfUl):tF. Bee .e MO'lReT M~MeHI·mJ enoA 8HaK. 1t caMOM
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/~e,1e, nOACTaBJJIfII B BbJp~HHC AJ}Jl n.l0.l.Ua~1f 18J MInl~

Mble KOOp~aT&1 ix, H iy" (k=1, 2, aJ BepWHH, iii Bbl..
ROCII MHJtMYIO e~nn,y i aa aDaK ~eTCpMHBaHTat J4hl

nOJIriaeM APHCTBHTC.ThayJO se..ntlfHHV ~erepMJmaHTa, pas...
HY10 ItIlO~a.AH TPeyroJlhBBKa c COOTBeTCTBYIO~HMn Ael..

(

CTBHTeJIhBhlMII KOOPAIIHaTftMH BepWHH, eo a\{elO~YIO npo..
THBonoJ.l<»ICH&11 aaas: MltlWoe npeonpaaosanne KOOpJ(lfHaT
nepCNeHHJJO CMLJCJI o(jxo~a, 1100 rrepeaepayau TpeyroJlLHHl\
JuamM1J, nepeBepay.1JO xce DOTOMy, sro nepeaecao ero HR
O'rp~aTe;ILHYJO cropOHY IIJlOCJ<OCTIf•

.r1=~~ !I\=~s \
~t~~~J 11:3 -~t ,.
X8-e~ !la='UJ,

~ eli, l1ti t 11 Iau Tn, ~I
A'== ~~t lj~~t 1 \ -i~ ~,1}!y 1

-,1., li,l, 1 ! I;t '13' 1 1

H C.le~OBaTe. JbUO

f:..,.'= - tl [2OJ

)tlJr onpeAeJlenUOCTIJ .~aJlbaeD~ pa(;cy*~eHuii no/.(...
Be,1J;elf '1101'11 J{ Jl.a,llliM neCKO.'f.J«) onpelleJleHHii:

1. ,/leilemtlUmulHtUi ","trl.l eCTL rasaa T01JK3,' oCie
ICOOPAHHaTLl KOTO)oil .~eilC'fBHTeJlbHhl:R (a, b)~ OHa. JietiCHT
na nOJlomllTCJ1bHoi-} cropone IlJIOCIWCm (aa lfepTeze­

eepxHell) II onpenesnorc» nepeceseaaeu ~~yx npaxsrx aa
nonO)KlfI'e..l'JI.HoA CTopoue n..l0CKOCTIf.

IT. MHIUUIR mO""tJ ecrs TaRaH T01mtl, oee KOOP~ w

naTbl J:oTopoii ltHUMbJ. R (ai, bi). Onpefte.1J1eTCR AfmDfa1l

TOliKa ~PI1I npnltLDfH ua 0TPlutaTf'JlblfOA CTopOHe nJIOC­
KOC1H~ ua 'lepT~e-06opoTHoii.

Uf. BCflR8JJ npJI.Mas, npoxoaautan sepea nse ~eWCTBli·

rensasre TO'IKH, eCTlI npfl)taH tJeV~""wmU6fUJJJ. ORa pac..
noaossena H& aepxaell cropone WlOCKOCTH, II ypUHeHBe

en YA0B.'1eTBOpSeTCn r~eR:CTBHTeJlbHh)MH TOTfiCaltJJ.
I"·. Bensen npllMaO, npoxo)(fJ~afl spea ~e YlJHM})I(:\

TO'lKH,. ecrs IlpJllJWI .."HUMalt. QHa paCDOJI03eeHa aa 0TPE­
l\aTeJ1bHOR (HHXCBeB) cropoae naoeeocrn, JI ypaBH.elUle ~H

YAoB.leTBOpnCTCR TOlJICn:\fn lJJlHMblMJf.
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§ li. ..\.Jre()palAnC.~HP rleQcTBKJi 1Ia,t.( KOMWItKCHblMJi
fmCo,laMH npHBO;~HT,B IJTOl"e, l~ KOWJ1eXC3.11ace H TOJlbKO K HUM.

nO"HrOMYt KOOp~MHaTL) TOlfelC. nOJly~eBRhle lIa ypuHeHHH
JlJ060A U'IOCKOA. Kpusol •.MOryT 6hJTb JlH60AeBCTBlITeJlbHLDUf.
JlB(iO'lHCTO-MHHMhJMIJ, .1~Cio KOMDJleKClJtalMH, - H HJlK8.KH1Ui
HHblAtH, .- llSa1fe rosopn TOJlbKO 0AROro BS '~CJIeJllID­

'flUX rpex ntnou: a, ai, a+bi, r/~e a H 1J CYTb .,ltel cTBu­
Te1lhBbte -mcaa, nOJlOZHTeJlhHble J,J.lJH OTpHu.aTeJlb,BLIe.
CneAoDaTe,,1bIlo, ita pa8JIIAHbIX CO~eTalmA Koop~aT 8TIfX

TP~X TIfIIOB BO~KaeT BOBMOZHOCTb Ae B n T H PlWIH'lDWX
BH)tOB TO'feIC JIJJoct:OCTH, leaK oaa paccllaTpHBaeTCft B aaa­

.1HTHlIeCKOI rcoMcTpHB,~1I TPJlbKO HX; STU AeBIITL BQOS
paf'na/J.8,IOTCH aa H' e CTh CYUJ.eCTBeHHO paa.lnlfRhlX ponoe;

I. a, it TOlIKlI AeAcTBKTeJlbtD.Je:

a hi}:II, ; J TO'l1'-1. nO~J v-MKH;\1 hI.~.ai,' . ..
[[1. ai, bi TOlJlCH ~IHR~fbJe.

a b+Ci}IV. 't'd" ( TO'IICK DOlty·..o~nJl.e~CUbJe.a· 'I, c

v. a+di, l~ci TO':lICH 'TCOAlWle RCHble .,

VI. adfdbi+.b!} TOQl\Jf lItBIIMO-tCOMlf.lJeKCBLIC.
1. ct , ,

CO'lCTaBIUI. coe;umel{Jlble CKoc1ICOJO.OTHOCJlTCH I; TO'i­
KaM, ItOi:\OGH.bl,M MeZ1(f' CO(SolOt no C B<llleRerRILUtR iraaaa­
HHmtH 1\OOp~flaT, . .

T8JCOBhl urecrs POAog '1'91JeK 11J10ClCO(~TB (~p~ae~1

BHH1UlHHet tITO ('KaaaHO ~(~~, a De Ii"" MOl:­
KOCTHJ). IllIR&lCRe onepauaa lUfUHaa He Aa)lYT 1IerO-.BOo,
HeJt:loGpaaHMol'O :~IR TOtnC8MIJ; H CJJe~OBaTeJlbHO, AJIH
rosaoro cosnaj((lIlJUI aR8AHaa H reOA1eTpHB uy*so TOJlb~O

!f.aTb BarJIIJJ{ROCTb R C e M ·rO~KR.lt. ,[to .en ~op BbIRCIIRJJCH

)~eOMeTpJAerKHM oGpafl, COOTBeTCTBYJO~lIH leaK Aei(~TBD­

T(lJlbHLlAf, TaR H MHHMl.I?l TOlJKMt; Tpe6yeTCft aee Tenepb re­
011CTpH'IeCKH npHcnocoGHT" npOIfHP. 1J~Tl~JTle P0J18. tla'lR~)'l

r- roses TJO..'1Y-MIIHMbIX.
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fiyctL B npocrpaaerae ).\8HLj KaKHe-HHGYAb J\Be npJt ..
MbUf. Boo6u.ee roaopn, ORe He nepecesaiorca Mez;w coeoso.
HO TeM Be .MeHee MeZAY BHM1f cymeCTBYeT KP8.T'JaRmef:~

pacCToIJHHe.-06mHR IfX lIepneH~lfKVJInp. l)T8 JlItHHJI e,ltHR ~

CTBeHHa; JI08TOMY Jib) Mo*eM csanan-, tITO )t80 DpnMbU'
BlIOJlHC XapaKTepuayJ()T lI.elCOTOPbJi OTpe30R (KpaTtlaime~

Me>JC.l(Y HJlMR paccrcnnae) H na neM-HeLCoTopylO TOtIK1',

KOTOpaR KOTI. It MO)lCeT ~HraThCff no 0TPeaKY, so Jmnt~

B u3secmoii o6J1aCTIJ'I Mexct(y DpftMblMR (qe~ 16-1),
T. e. Me.~V TOYfRaMD Al H .A.~. CTaeer-t
C6J1IUKaTb Me~" C06010 np·l1~fLle. TOI'j\H
o()J1acTb npOHSBOJIhHOCTJ1 .AlA:! TO'IRU .A.
CT3110BHTCa Bee recsee, H a Dpe~eJU~

TOtIKa ~eJlaeTCrt BUOJIHe onpe).(CJleHBOIO.

lfMCHHO onpamaercn B TOqf(Y' nepece...
1iCHliH AByl' JlRouA H CJIftBaeTCJt c AI H .A/.. Ho, leaK paaee
TO'lKa ABee apexa aaxonaaacr, 1\1 e ~~;~v "UIUhlMlf JItmHRMH...
TaIC H 0 ape,zteJlhHOM caysae Mbl MOECM

HpoAOJlZaTb POBOplfTh,1fTO A-M e *,l( )'

..1nBHKMB (QepTe3C 17·R). fipeAcTaBuM'
eeee ~ee ('!epTez 18...9), tITO Y Hac,
BMecro 6eCKOSeQnofi nnOCKOCTR,--6ec~

KOBe~aR WlaCTIlHa~ - cnoii nepeaeaaoa 'fOJ. [l(IIHbl (:
napaJUfeJlbHblMft "paURMJf. l:IepTe:n:e}f rrpeaeraaaea Bbl­

peaos H~ sroro CJlOJJ. II'a
o.lUloA cropoar- aToro !L'IaCTU

,

upOBe.n.eM OIlUY JUIU81Q. ua J.«lY-
roi --JU'YPYIO. OrblmCM.. AaJI~e.

I RpaT'faBmee' p~CCTOfI.IlHe oGeux
~1ePINk 18-n. JlHillfl: ORO (SY,l\eT paSHO a If
" KWpaBJleHO HOpMMhUO K rpa-

flaM. tt.eJI8.eM~ reneps, TOJlIllHHY caon a Bee MelIhluel
101 MeBblI1el. Tor';J.a Ka~aH Jllum)), ocraaaacu ua TOft

CTopOHe naacra, na KOTOpofi OHa uaxepseua ~ craner
IIpBt)JIUZtlTbClI K RUBUB, 'lT6 na APyron eropose. B
npe~eJle. soraa or>e rpaaa COJIblOTCH, nepecesenne JIM"'

HIlI aa paaastx cropoaax DJIOCKOCTH. nO"lyt11IBJUeHC8 gaK

npe)l;eJI BLlmeo~iRtPleHROl'O JTJlaCTa, onpeneaar {&o6oro H('-
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KOTOPYlO TO'ISY. TO'iKa aTa tiy~eT ruMy-MHtlJIOIl t B()O

llpeS Bee npoxo,Z\IIT 0AHa DpaM8.B 1Ite leTBitT eJI bBa a •
~a MUR.lIas, KOTOplJle 110J~ C5LITb co~eHW sa KOCO"

yrOJlbJBde lCOOPABHam en; B qacmOM CJlJlIae, ~ opR­
MWB JlOryT 6b11'L nepD~iJAlfttYJJnpJIbJMH Me*AV 000010 M
aapU.DeJ1b&lMfI oe:8M. A 'lITO 0.& H8 aTHr" npJlMLJx,
HMeBBO BH3cBJUJ, (iYAeT ~HHMOIO, APyl'l8a Beet BepXBHJt,­
AelC"1'8BTeJlhROIO, 'eTO IIHemyei'. H3 paaollCReHHl, CAeJlW­
flhlX paaee, DO,lIy-wIlMaR t01JR8. naJOAMTeIi )f e-Ai npo­
seAeBBLJMl1 J1J1HJJ8'MH, CTaJJO tShJTb,....M e -AY Tex rpaHeR~

B& ICOTOpLlX OBBalleUHble JlJJBHH nposeAeHLJ. BB&1fMT. Aeil­
L--rBHTeJIhHble T01JKB pacuOJlosemn cBepXJ, MHlI~le-CHH3Y;

Tt • APJI'He fiG cOOTBeTC'l1JYlOll\IIX cropcaax, a 004Y­
M_hJ&-"':"""'Y"'ptI, B caMoi ILBOCICOCTH, MI4edg ell (''TOpo..
BaMII. Ho ()ldJ!O yze caaaaBo, '~ JIOJIY"lIHHM8Jl nplJM8Jl
DPOXO~ xpea ABe nOJ1Y-~J6Je TO'tKll; CJIeAQBaTeJlhSO,
ORa T8.IQICe .1eSHT 'H!I"'f1I' IL1IOCKOCTlft Me*AY ea I"'p8.HJJNB.

BCBKBil reoMeTP~'lfeCKIII 06paa-reONeTplAeCKOe lie'":

eTO TO':leK-HaaOBeTCB MHHMhlM, uo.aY·MHmlbJ~ HJlH Ae'·
CTBHTeJIhHLllf, CMOTpa DO TOllY.. awe TO'llCIt. Jleztl.T so.

:3T01I ((.MeCTe», ~\lHHMLJe, DOJly-JlSJ8lI,Je HJlH ~eICTBIf.reJJb·

llbJe. ):(eACTBHTetllbllLlfi ot.ipaa 'tepntTCq, Kale u6ltt'fHo, ua
. BepXBel ctopose DJlOCKOCTU;}Ab! era­

He.. o(J030a1faTL' ere CIJ..10WHOW -!M"
aaeD. nO.tY-.MHIWbll-'1epnlTCII BHJTPR
naocsocra, B ot103HaCfeHHeM ern oY-'eT
IlJRlfflIp ..· HaxoHeu MHHAf!Jll oGpas
AD-eli 'Iepnr:bcH aa HH3CBeA CTO"
poue UJ10CKOCTH; a sa uepxHell, KaK
(iLl npOCBe'IIIBall, OH nyCTh 060388·

lIeprejli HI-ft. saerce '1epTO'CfKaMH (YfepTeZ 1J}-I).

Teneph OCTaJlOCb paccaorpen, TO'lKH DOJly-KOJlDJleicc­
lila-Ie, l'OttKH RO.MDJleXCfWe H '1'O'lfRH IIBHNO-KOMOJleKCB&le,

1'.. e. re, KooPAHBa1'lJJ ROTOpLIX CyTb:

a, b+ci} a+di, h+Cl} a+di, hi ;
4+di, b di t b+ci ~

[:10)
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11ycTL AClHa TO'it:a M (a, H-ci). llrotSlal nOCTpOHTb
ee, Ha~o (tJepTe~ 20-1) BaFITb JlHRIUO, UapaJlJleJibSYIO oca

opJ(HHaT.. OR paCCTOmIRJI IJ, H HaITH
ee nepecesenae c uapaJIJIeJlbIO oca
a(SCqIICC, Ha PllCCTORHHH O+c£. 9TO

3HaliUT. IJTO DIAD BSflTb DO OCR Y
0TpeaOK b ua BepXHeli DJlOCKOCTH, aa­
TeM OT KOHua b OTJIOZHTh ua HHZHefl.
eropone c Ii nposeera sepea ·KOHe~

TaR nOJllljt"-HHoil CYMMbl JlHHHfO, na...

p8.JL1leJlblJVlO OCR x. TOTfI~ nepece..
'JemUI wrol 4H8HH C JlH8Mel, npose..

A6HHOA paasure, liYAeT M. t Ho Be~b MhJ MOrJIH (}bl no ..
c7JDUTb H HHalle: CaalJaAa ,B8HT.h na OCH .y 0TPeOOK ci,
a sarea y*e li, R TOJ"""a nOJIJ'umaCh fibl 1'OtlK& nepece­
"feBBS Alt na TON 3(e M~CTe, 'lTO II

M, .. no He B TOM ze OTKOluelUllt l~

cropOHUM !1JIOCKOCTlt. tyT TOliK8· tiblJl8

Obi Ae.CTBHTeJIbHOA, TorJ\8. IClW llaHe(~

OHa 6b1.,IU llOJly-YBHMOft. M~y, TeM,

IICICOMaJI TOluca M ~OJJZRa 6WTb ~.
~eHHol. H aroit e)lHHCTBeBHQCTH elf
MmKHO 1\06HTbCfl, eCJlR TOT 11 APll'oR -r. Cl__ ..~..

o6paa en, AelcTBwrenLHblH H I nOJlY­
MHHMbll, CC:l1f'raTb B M e C T e ~a 4)~B r
rfOIfKY. BMecT~ OBe o6paaytoT O.nIIf.
TO'lKY, O)tHospeMeHHo HaxoAAD\Y.OC1J ,H a BepxHeA cropoae
nJlQCKOCTB If M e~)( y CTopoHa~1H .eft. ECAD nepexoa G

ope~eJJY eJl.\f~ He coaepmen, T. e., eCJJIl a*o, " BMecro
JIJI()CICOCTli y Hac Bee eme DJlaCT.
TO MC»KHO ynOAo(jHTh nO.rfy·Ro.M­
nnelCCRYJO TOqq M rR03Jl.IO, BU·
J"iJaHH0MY ;1..0 UOllOBHHLI rn.yuliBt..

II :~OT DJIUCT. (qepTeE 22..on~..
OCTa,eTCfl, aasoaen, paCCMO·

TpeTh KOMnneKCHYlO TO'lKy AI
(a+Ji. b+ci). TyT, npil paMH'iHoA DOCJJe~osaTeJlLHOCTH
cJto*emd\, p..o~MO*Rbl 'Ul1Jwpe B03MOZHOCTH; 8TH serupe

.. -..
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SOaMOZHOCTH IIpl'BONlT, IC1lK Jm.t\BO aa 'fepTezas: 2B, 24,
25, 26",o~!l x TOIIK8.M: ~eICTBHTeJ1bBO •• nOJJy"'MHRMoA, eme
lIOJly·MHHMOI H DpoCTO MHHMOA, HaxoAflUOIMCII sa Ot\HOM

II TOM ze MeCTe DPOCTpaBCTB8, HO

B paaasrx OTtlOWeBWJX K croposaa
WlOCKOCTil. Be,CL CTO.J(SUR lJeTLlpex...

TO~eK, H3 KOTOpblX )lBe-Ha HapVZ- .
IlbIX cropoaax wtOCKOCTH H ~e-Ra I

BuyTpeBHHX, BHJTPR eli, oftpaaYeT O!J.HY t 8

T01IKf Jf (a4-di, b+di). TaR ~ ML1

ee MazeN upe~CTaBJlaTh eefie Is BRAe
WTH<IlTa, llpoxoAJ!lI\ero tJPeB BCIO TOJltI{f
II.?-IaCTa Hacn03b It awxO.l'WllerO sa
oGPQTROH cropoae en. TalW'I peayJIbTAT
JlerlCO tiLInG (ir.1 upe.ztBH~eTb: Be)l'~, ot{eB~O, 'ITO TO':lKa

, I

KOMUJleRCaa H .Ao~a GbJ'tb llPeJtCTaBJIea8 ' TaRHM o(S..

'H
I i\

• "t

pasoa, ".ITO(jhl npH "1aCTBblX OI'paHH~eHH8X, T. e" no­

naraa AeitCTBHTeJIbHhJe IJJJlf .MRHMble KOMlIOHeHThl en
KOOp~IIHaT HyJlIO, Mbl MOPJIII no..

_

JlYlJltTb Jfa KONJIJlefCCHol: TOIlKJI

',. :_.~ TO'IKy l\eHCTBBTeJIbBYlO, DWly-MBII­

MYJO It MHHMytO. CaeAOBaTeJJbBO,
KOMnneKCHaa '1'OSJE. O()'ep;RRItL'T B

t lep!em 27-A. C'J'poeHue T01JIUt. cene 'Bee 1faCTHble lnfAhl TO'IeJ(,
a DJlOCKOCTh P ecrs HOCHTeJlb­

nuua HMeHRO KOMlJJ)~KCRblX TOtInK" TOltAa Kale npOCflfe

"1~J



T01D~H t:yTb otipaaOB8Btul 1111 ueii }I tI iteA. ::lTo---TOlJKH.. I

teaK ObI HMeroJIUle uesoTOpylO B hI COT y. lloaTOMy, TaKOBhl

'ICe H ':lHHHII, DpoxO~1Jl1~ne 'Ipea no~oGBLle TO'tItH: JJHBBPt
npauae, npoxoaamaa spea ABe ROMDJleKCHLJe TO'IKR,npo­
peasiaaer JlJIOCKOCTb HaCRB03b; npOXOAA1QaJI spea ABt'
DOJlY"KO-'lU.1et:cHLle roLfKB, AeJl~eT B8.Jq)e3 C Bepxseit ero..
POULt naocxocra, a npOXO~Hl1laa 'Jpea ~e :MHHUo-lCOM·

,ILJIeKCHbJe TOlIl3J H3J\peaw-

1·... -1 saer DJIOCKOCTh C H'BHlel CTO­
poasr. EcnH OLI 110CMOTpeTt>

aa :"lTD. npsasre B MHKPOCKOD

tlop't8iK 28--11 DeCaOHCIJBO-.)'$l..1"- aplJ (ieeKOae1JHOM: YBeJJHlJeHJ1H:
lleHRbIC lWHIL!t'£08we npOllUL TO; ?dbl YBIf~eJlJl db) nOJIOCKH~

Kale am H30Gpaaceao aa qep­
resee 28-0~\; IJ.,lOCGOL"Tb 'aTHX DOJlOCOR- nepneSAHKYJUlpaa
Ie CTOpOHaM nOBepXHOOTB lCOopJUtoaTHoA nnoclCOCTll.

nOAO~UO np8Mb1M, II KpHBLJe JIHHHII, ypaBHeOJrle KO~

TOpLIX Y~OBJleTBOpHeTCH KO.MllJIeKCBhl),fB, DOJIy-KOMDJIeKC ~

lIhI)tH HJlB ltHIDIO-KOJdlJleGCBhJMif TOqKaMH, .1lH()O npope­
a~JOT WlOClCOC1'b HaCKB03h, .1H()O n8/lPesbJBalOT ee esepxv
HJlH ClIHSY. Becsoaexao yBenHtIeJDlbJe B nanpasaeaaa HOP~

.lt8JIhHOM K IIJIOCKOCTH caoen,
OBe DpeACTaBHJlHCb «iLl 1\HJ1H1I"
APU'IeCKHMIf nOBepXUOCTJWlf, ~
OtipasyfOll\H1I lI:OTOPblX uop- ~- - -~
MaJIbSb! K croponaa KOOP/UI-
Ramo'" nnOCKOCTH. CIepTe:£ tjep~ ~J..li. BB8Jl()Htm!O"yae:Dttj~'"-

29..1). Bsrpaseaacs, HeCROJlh'" RtU l(OMMeKeBLlC JqJJm1JS,

so yCJJOBBO, cKazeM: .JIBHBH
I AeRcTBBTeJJLHLle, lllBlMJ)le H nOJJY....MllHMble OeCIWUe':lHu

" t

lWace, He2CeJIH .1JHlIHlI nOollY"'ICOMnJlf20KCBbJe H MHHMO-KON"

tIAelCCll&ie; a JlHmm erax AAYX nOCJIe)lHRx po.ztOB BWIe€"

HO Be t'iecKOBEMlO, .1Bmdi KOMDJJeKCOhlX. YCJJOBHOcn. TIl­

KOl'O uwpazeBHJl-Jl TOM, lITO, KOHellBO, HH o~a JlHHHH

He HMeeT BhlOOThl, UJlH, .BR'Ie rosopa, BhICOTa BCHICOii

JJURIUI p8.BBa HYJllO; 80 BbJCOTbJ JlHHHI, eCJ1. opaTh HX

00 nepexo~a K npe.neny'l CTpeMHTCl1 K Hy.J11O C paaJIH'fHOtO

HflTeHCHBHOCThIO, c paaJIJl'fBoJO tlLICTPOTOIO. nOClleAuee Bb)'"
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paseenae BaHMCTDOBaHO BaMD y Bye CHHe CKat rosoparnero
o ~tPcI>epeHQHue cn.e,lJ.YlOlQee: «JlH4>epepeUI(BM Be ofto­
3aR1.JaeT BDOJIHe, HD, KaK rOBOpJlT, o(5'eKTHBBO M8.JIol
paaaocra; OK 0603H&'lfaer ee TOJILKO cy6'eKTBBBo,. T. e•• no
aameMy nOH8TH1O, O()08RaQaeT ee H(JnfN':teeHU~, e ROTa·
pLIM .Mbl aaCTaBJUIeM ee CTpeMHTbCJI K BYJIIO H paecaa­
TPBBaeM TO~bKO npeAe.llbI, K ROTOpblM t5y,zwr CTPeMIlThCa
peayJlbTaTbI UC'IHCJleBd'. ~eJl~ KOTOpylO UMeJI ;neAt1!il1q,
3&CTaBBTh DO~O(SBoe aaapRBeHHe 4lurypupOBaTL B ~op·

MyJlU, 'IalC ace rrpocra, lCaK B 8aMetf&TeJlhHI, T. 1(. ORa
nOSSOJUleT npOBB80AIITL yJIlATOZeBIDl, BHCKonbKO He BR­

pymaH np8BHJlbHOCTJI $OPMY.lI». BOT TaKHY"ro R anp ase e­
HBeM H npe){CTlBJIReM Mid ce6e BLICcrry rmaepxaocra,
TO~eK II muudt H npeACTBBJ1eBHe STO BeoGxo~o,-Be­

CHCTeMamqeCKH se AflBBO cyII(ecTByeT B H8yxe: paase He

TaK JlMeBBO MblCJlJlTCS D ~H8Hlfe SJleMeHTapHble MSJ'BHTbl,
,ltBoAuol MarHHTHLlft H 8JJeKTpH'1eClCIIll Mol H T. ~. nOJlBOe

OTp~aHHe aa BRMS JlpoT&:eeBWJ UPOCT() yHBTflOSBJIO l5bI
.HX MRrnHTHOe IIJlK SMJ;Tplf1leClWe ,zr;eftCTBBe, upH,lI;aHHe :ace
'IX npOTmKemuo-KORe'IJILlXpasaepos Hapy1UHJlO (iw 8JJeMeB­

TapHLII xapasrep 8THX o(Spa.sOBaBHl. (Iloaara10, t{TO K8.lC

llRHMeHHTeJIbHO K BTIlM ~BaH'lectmM o6paaoB8BH8M) TaR If
B OTBomemm paa'aeaeaasrx o(SpaaOB reOMeTPH1feCKHX, CJIe­
~OBaJIO ('):&1 BOCnOJ1hSOB&ThCR nOBRTHCM a K T Ya JI}) BoG e c­
K 0 He 1{ H O~M a n,bl x H TfrO MbI HMeeM npaso TOJlKOBaTb TOJI­

II.\BHy DJIOCKOCTH !CalC OmlO,llb He HfJle8yK) BeJIHemay, BO-
•

aKTyaJIbBp 6eCKOBe"lHO-Ma4yro) H, COOTBeTCTBeHHO C 8T11J1,-

TOJJlIJ)Uly MarHHTBoro JIHCTKa, ABOAHOrO CJlOIl H T. n, Ho
B aacroames paoore, DOCB~eHBol BOnpOCaM RHoro no..
pll~Ka, He C'mTaro YM8CTHhIM SXO~ B 8TH, ~oceJle eme
He aopaapemesmae, TOHlCHe llpo()JIeMbJ H DOTOMY AOBOJIb­
CTBPOCb nosa nOB8TlIeM 0 B8.DllRSeHHH, XOTII H BmICY ero
JIOrH1:tecxylO Bet(OCTaTO~OCTL).

I

§ 7. HTaK, COrJIaCHO npe~JlaraeMoMY TOJIKOuamno
MHHMocTeD, KpHBaa MOXCl¥r yxo~ C JIHQa nOBepmOCTH
BI'JlY(')h en TOJI~H H TOr~a npcresaer B& TOM BJ.lH ,z«>yrOM
)"laCTICe csoero TeTfeHIDl aa nO~O()He nOASeMBbIX pes,

sa



H806pa3CaeKIdX aa sapre fiJHKTHPOM,--qrrot)LI aarea aaATIf
ceee BLIXOA Rapyzr. Bro, C TOmeR apeuaa UOBepmOCTHbIX

npO~eCCOBaa WlOCKOCTH, ecrs E a q e CT Be H a 0 e U8MeHeBlle

xo,n;a spool; 80 DO c~eCTBY 080 He HapymaeT CDRa..

HOCTH KpHBol, KOA CICOPO OHa paCCMaTpHBReTCH BaR

oepas, XOTR H UJIOCKHA, HO Bee ze upocrpaHCTBeHHbdl:
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tIeP'1'_ 3O~A. HaKesesae BlIJQl BOBKs:a npH 11311eHelDlR napaxerpa. p or-eJ:l AO O.
ClUOUUlU 1:16pm oG08R&'i&eT J,eICtBB!e%bllbl8 B8'tU, a 1IJ'JUn'BPSU-ltOJ(y­
1l1OlriYe. IIp. J(&D.aBelmeM B3lI8S8BBR p OT 0 /to fJ'> BanK BPBBOl n01YIJ&lOT
TOT me BI;tl, 110 C B38.J11mml o6p~eBlIelil 3Ba1{8m cUJlomaol l(epTLI H D}'BB..
Tap&: TOns. CJlJIOJ1lB&ll 'lepTA 033&11&6' JIOay-MHmILt8 B8'1'BB. a DyuKTHP-AeI-

emBTeJlbBLU;l.

npeaaaraeaoe T.()JlKOBaJUle AaeT B03MomHOCTh reoxerpa­
-qeCKM nOBRTh COOTBoweBHe scex Demel enMe~y CO()OIO.­

Ha UeCKOJIbKHX npHMepax n08CHHM rasoe npaxeaeaae
npeaaaraeaoro roJIlCOBaJiIDl.

34



n yCTh DeeTeR ypaBHeBHe rlUlep(SoJIW B K&BOlDI'le..
CKO),l ~e:

soropoe MOZHO nepenaears eme TalC:
hI

tI'=-,:.r;'-b'a
HJlil

[21]

(22]

r~e [21']

Tor~a see BeTBB, BLlpaa:aeMLJe A8BR&1M ypuBeBKeM, KaR

AeleTBHTeJILBLle, TalC B lIOJJ.y-MItIlMMe, COCT8.BJUIlOT .c~1O

COBOKYDBOCTLIO (JOHy Iq)HByIO. llycTh Tenepb BeJIH'illBa
no.nY-OCH 4 OCT&eTCII KOBe'DIoA If aeHaKeBHot, '1'orA& BaIt
IIOJlY-OCb b MeHJleT CBol pasMep, TaR 1ffO CJleAOBaTeJIbBO
MeBJIeTCII II '[J. Tenep&,

eCJIH P=~t TOtcpHBBII paCD~aeTellsa napy OP.fDfWX t

UapaJIJIeJILHLIX OCR Y H npoXO~RIQBX aa paCCTOJDUiH ±II
OT aea, npH'leM ~PO npJl.MylO BaA0 e'iBTan. DapBoA,
113 CJ1HBmBxClI ~eICTBJlTeJ1Wlol H nOJIY-MBJlKol tlpRMol;

eCJlB p>1) TO o6paayeTCJI ~e:RCTBIlTeJI&B8JI rmep($ona,
HS napLI BeTHeA, H DO.ny-MBIIMLII 8JUlRIIC, -conpasacaio­
lI(HecH B BepWHH&X; DO Mepe YMellhmelDlfJ b OBH Gy,zwr
eBKMaTLCR K OCD X; BpRpammB HYJIIO JleBylO 1iaCTb ypa­
BH~BHlI [21], DOJlY'fllJl ypaBBeHHe napsr ~elCTBI4TeJlbHldX
aCCHMIlTOT, XaCaTeJlbBLIX K J\eACTBHTeJlhBhlM BeTBJlM KpHBOA;

eCJIII p=l, TO ror;.a;& p;eICTBHTeJlbHLle Mmep(SoJIW era­
HOBlITCfI paBBOCTOpOBBIIMB, a nOJlY-MBHMbtl 8JUDmC-IlOJ1Y­
:MtmMOlO OKpyaBOCTL10, acCDU1TOTLl 2e DOJIY-MBHIIoA

OICPY3ROCTB CSYAYT COOTBeTCTBOBaTb H3oTPonaM ~eACTBII·

TeJlhHOI OKpyxmOCTa;

eCJIH 0<1'<1, TO Bee Berrall KpBBol eme CSoaee cna­
,ltaJOTC.fI, IIOJIf·MBHMLII 9JUHIIC )(eJIaeTCJJ caaTbDl; B ape,zeeJle,

eCJIH 1'=+0.TO Bee Bema QlCHM8.IOTCB B Dapy CJ1BBmBXCIl
aa OCR X 1Ip8.J.udx; 3TO-ne CnaBIIJRXCII BeTBH 6eclCOse'DIo-
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TOIlKOI AelcTBHTeJ1bHol nmep60nbl H 6eCKOUe1JHO-TOBKei

nOJIy-MlUIMbJl amnmc. O()bPmO rOBOpJIT, lJTO tieC'KOHel'fHO­

TOBK8J.I "nmepC5oaa pacnasaerca aa napy AeAcTBHTeJlbHbIX
np1IMb1X; 80 BTO neaepao, HtiO TyT CMennmaeTCR np60e"'r
Hoe ~4t4tHfU (npa 1'=+0) c Blla~HtI'M Ha npede.u (npa
p=O). Ha CaMOM ~eJle BMeeTCH 3)J;eCb napa AeACTBHTeJlh­
HblX OTpeSICOB, paaneaeaasrx OTpeSKOM nony-MBHMLJM;

eCJIH p 0, TO BMCCTO RpBOOA o(SpaayeTcR DO OCI! X
npotJtJ.I, J..qeJlh; spaaaa, npOBaJIHBaHCb B nee, MrHOBeHHO

ssraopa-raaaerca, TO, 'lTO tiLIJIO Htl nosepxaocra, BXOAHT

B en TOJIII~Y, a -rro ()LlJIO B TOJl1I\e-BbIXO~HT sa nosepx­
HQCTh, H UOTOM!,

eMU p=-O, TO CDaBDIaHC8 KpHBan npeJ\CTaBJIaeT
coooe ~eICTBHTeJlLHbtl cpe~ erpeaes «()eCKOHequo...

TOHKd ~eICTBHTeJlbBLll 8JIJJHIIC) II no.ny"MHBMLle (SeCKO­
Ueq}{bIe np~aTKH ero ((iecKOOe'lJHO-TOHKaa Dony-MHlfMaH
ranepeoaa);

ecna -1 <p <o. TO 1l000000aeTCIJ <3andl ~elCTBHTeJlb­

mlii emumc B DOJly-MHHMaH CZ8.Taa I,'mlepGoJIa;
eCJIH p==-l, TO 8JLlIHHC npespamaerca B J.\~ICTBH­

TeJlbBfJO OKPprtB0CTb, a rmep60Jla ~eJIaeTC.fl paaaocro­
pOBHelO nOJlY-MlIHMOIO rHlIepCioJJol;
,' ecaa -e.."'llO<p<-1, TO OKpyxcaocn. BblTHrHBaeTCR B

AeilcTBBTeJlbBbIA 8JIJlHnC, ranepooaa paCIDHpJleTCIJ, OCTa..
BaaCL nony-MBmIoIO H, aasoaen,

eCJIU P==-(S), TO CHOB8 oOpasYIOTCII ~e napsr CJlHB­

mUCH DpHMDIX) napaJlJleJIbBhlX OCR .Y B npOXOWI~HX B

pacCTORHBB ±a OT aea, DO Tenepb yxce MJlIIDC oopa..
JJlaeTCH BAelcTBHTeJIbBble DpIWLIJI, a runep60Jla--B DOHy­

MBllMble.

T~OBaCBR3Haa lCap~a scex npeBp8lI.\eBUI K 0 H H KD

npa H3MeneHml o~oA: DOJIY"'OCH.

Becsaa BarJIJJ~O, DpH DOJIhaOBaBBH npeMaraeMLIM
TOJIKOBamle.u MHlfMoCTelt noseneaae lCpHBbIX B 0 cor; hI X
TO 'IK ax. PaCCMOTPIlM aanpaaep npocrpo EPHBylO

rpersero DOpJJ~Ka, npe)J;CTaBJIJleMYIO ypaBHemteM
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§ 8. 06otJlf4dutU ftpeOMlUJlMOtO tICIIIO.-oStJHUII MHU­
MOe",e' c nAOe"OCmll-HG tJt;1f«'U8 fI06epZHOe1Jlu.-Mhl pae­
CMaTpHBaJIH .D;ocene MHHMOC11f, Kale JlBBelBble npOTBZemm
aa 060pOTHol: CTOpOHe KoopJ(BHamol DJlOCKOCTR. Ho TaR
KalC OCHOBa HHTepnpeTaIlHH TyT-B HamrutorTH o()opOTBol
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CTOpOHDI, a He B xapasrepe ICPRBHaHhl A8.HHol lCOOPAH-
Bamol DOBepXHOCTH, TO eCTeCTBeHHO pacnpocrpaaan,
npeAJIaraeMYJO BHTepDPeTaIUflO aa BceBoaMOZHble nosepx­
BOCTH, paccaerpaaaeasre JeaK BOCHTeJIhHHI.\&I raYCCOBbJX
XpUBOJIHHeitBbJX Koop~aT DR HHX. If TOr)1a. BOBHHKaer
seot)XO~MOC1'b yHCHHTh ceee, a KClK :ICe, B TaKOM CJlY'fae,

):lOJJ3CHbI (SbITb no­
HHTbl nOBepXBO­

CTH O).\HOCTOpoa­

HHe.--llo 06w.e..
My CMblCJly na­
nmx paccY3~e­

lUll, .n;OJl*HO, DO

BHJJ.HMOMY, DOJly·
'iIl'n>CIf,.':ITO aa "0­
aepxaccrax 0AHO"

CTOpOHHHX M1m­

MOCTel He 6bIBaeT. lSJIB ze 'iTO TaM-o~e TOJIbKO MBJf­

MOCTH. Ho BTO aaKJlIO-cteHHe HeotixO~HMO, KOBe'IHO, npo...
seera aHRJIH'llJ'IeCKH. MOEO I5LIJlO Gbl nOCTaMeHHbl1 BO-,.
npoc pacumpHTb B A8nee, BOCIIO~OBaB1DHCb ~01CaaaHBb]M

lRIQl() (B neK~WJ.X no
~a~JIone,l(HJ1 MaTe­
MaTIItCHI, TfHTaHBbIX B

1919--1920 aIC~eMH'le-

Ct«JM roM B Cepraeso...
nO~CKOM MHCTHTyTe
Hapoasoro Ocpasoaa-
aas) ~e}JeHHeM nosepx-
HocTeA Ha ~eTHO"'CTO- ._--

pOBHHe If HeTfeTHO-CTO"

pOBHHe;Tor~a MHHMOCtH
B08MOMmLI OR nepssrx
H, Ba PHM' c ,zt;eICTBHTeJlbIlLlMH GOOPAHHaTaMH. HeBoa...
MO*HbI sa BTOphlX. Ho B HacTOJl~eA 8aMe1I<e AOCTaTO\JHO

o6ey~ H tsonee ySRRA BOnpOC 0 nOBep~BOCT1IX 0,&80" H

lJ,By"CTOpOHBHX, teaR: THlDltIllbIX npe.ItCTalurreJJbHH~ax CBOHX
saaecoa,

as



liTalCt nyeTb HMeeTCR noaepxaocrs 8, ~8.BBa.a B rajc­
COB&JX ypasHeBHllx:z=, (u, v), y=X (u, v), t'=~ (u t v), [24]

rAe 'U R v cyTlJ KpBBOJlHHelHble soopaaaarsma Hell Tot'Aa
lCpBBaR aa SToA I10BepXHOCm BLlpa3HTCH ypaBHeHHeM, CBH­

3b1B8JOIQUM KOOp~HaThI Ie H v:

a(1', v)=o. [26]

COrJl&CHO Tp8.t\HInUI, lQ(Y~eA OT ray c Ca, craaea
0603'Ba~aTh: qaCTHble npOHSBO)J.BbUI- COOTBeTCTBeHHblMH

~yKBeBllLJMH ~eKcaMH, nOCTaBJ1eBHLIMH npa 4>VHKQHRX. a
sropsie qaCTHbIe IIPOHaBO~HDIR-TaKHMHa:e t{ByMB JlH,1J;ex..
CaMH, TaR "iTO:

[26]

,lJ:aJIee, 0603HaTiaeM qrYHK~80BaJIbHhle 14eTepMHH8.H1'bI:

Xu~.-~ML=A, ~U~.,--!f.,.,-=B) epuL- -l.M'91J=O [27]

H <ptu+xtu+~2.=E, 'H~D+luL,+~,,~,,-F, ,'Ie+l·.,+~JCl=G [28]

A'+8I+CI=R [29] +VB =fJIA2+Bt+(]I=T [29']

II, DO P. ronne:

X'..u+Ylt...+Z«I'....=L }. x,,..+ Yx.,,+Z~.,=M [BO]
Xtpttll+Ylw+Z~..,=N

rAe X, ;V, Z onpeaeaeasr ypaBUeBJUIMH [31]..
BOSbMeM aa nOBepXHOCTB B TO~KY 14 (x, v, z), onpe...

)leJIJleMYfO RpHBO-JIHHeAHhIMH KOOp~HaaTaMD (u, t'). Torna
KOCHHycbI yrnoB HOpMaJIH K DOBepXSOCTH B BTOA TO&fKe J{
C OCRMH Koop~aT (Sy,nyr:

x=~. Y=~J z'-~ [31]
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AH4»cIJepe~Ban Ayru KpHBOfi, BLlpazaeMQD YPasHemteM
[26J, (SYAeT:

dgl=Edul + 2Fdudv+ Gdv' , [82]

as!
a p =-(~dX+dydY+d-t'dZ)=Ldut+2Mdudv+~rdvl. ra8]

CTaHeU TenepL, HCXOAR DB TOqlUI M, ,l(eJIaTh O(SXOJ\

DO DOBepmOCTB t BblpazaeMbdl ypaBsemteM [251 H, aa­
KOHe~, BepHeMcn B TV ace TOTlSY M, KOTOPYl() reneps, B
K&'feCTBe KOHelJRol, 060SH8tIHM -crpea M.. Heao, ~TO npo-- - .-crpaacraeaasre KOOp;:cmmTbI en ::c, y, e COOTBeTcTBeHKO

paBHbl lCOOp~HHaTa.M x, v. e, TaR ~o

[34]

Ho aarrpasaerrae SOPM8J1H s nOBepXBOCTH MozeT
OCT8.BaThCJI npeXCHBM, TalC liTO

[35]

a MOZeT TRKZe :n:3MeHHTbCR aa osparaoe, TaR 1frO

., A
X=-X=-,T

-. B
Y=-Y=-p' [86]

ITepsLII CJIY'laA COOTBeTCTByeT DOBepmOCTH ~YCTQ"

poHBeA, BTOpol XCe-o,llHOCTOpoHBel. OCT~lI B cropoae
nepBbJI~ KaK He saHHMaromul Hac B aaCTORmeM napa­
rpaflle, paCCMOTpHM 60JIee BHHMaTeJlbBO BTOpOft. 11TaK,
enpocHM ceClH, onero :ace, <t>OpMaJlbBo..ananHTHqeCKH, npo..
HaOIIIJIO B BTOK BTOpOM CJlyqae TaKOe oepameaae HOP­

MaJIJf. 01{eB~HOt OT roro, lfrO, XOT.fl rrpocrpaacraeaasre
KOOp~aTbI KOHqa ot>xoAa M H To*~eCTBeHRbI C TaKOBblMH

ace HR1JU& ero M,80 KpHBOJIHHeftHble KOOp,l{UXaTLI u H v
He T<»KfteCTBeHHbl C TaROBblMH ace u II v.. 11Ha~e rosopa,
XOTH To~a M ecrs o)1,oa D ra *e, qtro H M, TO'IKa B npo ..
CrpaHCTBe, HO OHa-He o~a H Ta:aGe rossa B OTBOmeHUH
aOBepmOCTH s. Ojl;HaKo, npa aTOM U If V TRKOBbl, '£TO}

BeRny [34], ,lJ;OJDI(HhI GblTb COBMeCTBbIMH paneacraa:
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[39J

[88]

[~7]

[40]

,Cu, t,)=~1i, v) }
l(ut 1)=X{~, ~
~(Ut v}=rXu , v)

-' .!lpyrBMH CJlOBaMH. q,YHK~H a'J, Yt S BIIOJUle HRBa­

pHltHTBbI OTHOCHTeJ1bHO nO,n;CTaBOBlCll BMeCTO -U }If'f} BeJlUqHll

u H V, DO X. Y, Z Be HHBapHaHTHbI H, OCTaB8JlCb HeIlS­

MeHllbIMH no a(5coJllOTBoA Be.rmq:HHe, MeBJlIOT 3HaR CBoit
lIs paBeBCTB (37] MozeT (SbITb onpeaeaeaa cosep...

maexaa rrpa 9TOM DO,l\CTRHoBKa:

u=g(u, v) }
v=k(u. v)

mmapUaBTaMH lCoTopoA 1IBJ.IlnOTCfI $YHIC[(IDI [24]· 060­
aaaxaa 'lJYHKQUOBaJIbHhII onpet\eJlHTeJIh

1 I J. (} (g. It) ( l) It
g~"f)-g.,,.,u= {J, ('It, v)= g, t- = t

B CBJlY HHBapUaHTHOCTH e.J>ymu(HA cp, I, ,~, AfLI MomeM aa..
nacars

~·f=A 1
B·f=B J
t: -f=O }

lfTOCihI 8KaKK X, Y, Z (SLIJIH 06paTHhI SHaRaM X, Y) Z,
He()(jxO,llllM& R ){OCraroQH& nepeaeaa aaasa JIHtiO Y scex

rpex "lfHCJlHTeJlel BbtpttareHHR [81], T. e. y A, BJ 0, JJH60

Y aaaueaarena '1'. Ho, Kale aenpepstaaaa, (j)yHKUHH T
MozeT H3MeHHTh 3HaR ronbKo npoxona 'ipes 0 WID qpes 00,

a AJIff aroro Heot5xo~HMo, 'CfTO()LI A, B II 0, Bee TpH sa­
paa, npOffiJIH xpea 0 QJlH '1T06bl npomaa xpea rJ'.J XOTH (5bI

O~Ha U3 stJIX BeJIH1JHH, H npa aTOM aa n po R S B O.n L HOM

IIyTH M~Y M II M, T. e.. 'lT06bI MHHOBaTh 3TO H8MeseHlfe

npa nepexone OT M K M ()bIJlO ReB 0 aM0* Ho. Ho aTO
Cly;teT TaK-Jrnmb DpH npoXO)ICtJ;eBHH spea 0 C 0 Ci Y10 J1UaHIO
aa DoSepXHOCTII 8.. BblTb TaR AJUl 11 IO 6 0 A: TO~KH M-He

M03teT. IIo8TOMYt paccMaTpHB8JI CioJIee OCirqHA CJlrJaR,
OCTaBHM B cropoae IIpe~nOJlO3CeHHe 0 nepexeae asasa
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y f' II O(SCYAHM nepeMeay 8BaKOB y A, B 11 O. Ho Mil
UMeaemla 3saKOB y A, B H 0, Beo(')xo~o, KaK B~O

HB <pOPMyJlLI [ro], 'iTOCibl no.n:ytmJlca TaKOBOA JlH()O Y
A, B H 0, JlH60 1ft06bl 3Hax ~eTepMIIB8BTa aaMe~eHHft f
61dJI oTP~aTeJIhBLID. Ilepsoe npep;u0JlO:BeHHe TPeCSY6T
uepexoA& A, B H a Jlutio spea ayJlb,t JIH()O ~e3 6ecKO ..
He~OeTLt a I1.JI.1I BTOro OIDlTh Heo(ixO,l.tHMO, ~OCihI Ham
O~XO~ nepeces 0 C 0 () y 10 JDlHHIO oOBep~oCTH 8. OCTaBJI1I1J
sror CJ.lY'faA, BaR HCKRlOlIHTeJlLBbJA H y3re HCKJlIO~eHHbdt,

c~ B H e paCCMOTPeUWl, rrpeanoaaraea CJle.qOBaTenbHO
OTPH~~TeJIbHblA aBate .n:e1epMHBaHTa 3aMe1I\eBH.fJ~

1'<0..

Ilpocreamero mmeftHolO UOACTaBOBK01O nepeueaanx "II v
oyl1ter DO~CT8.HOBKa BHJ(a=

[43]

,
f- !Gt lb.,~~,) (Gtpb,a-a"D.,)
- (huU+ 1,):1 (h.1v+b,Jlt •

OTpH~aTenbHbIl aaaa OH MozeT lIMetb JDlOO B aasa­
CIIMOCTa OT 'ralCOBoro ze y tDlCJUlTeJUI, J1H~O B aaSQCH­

MOCTH OT rasosoro see y. 8BaMeHaTeID1.-B nepaox cny­
sae, T. e. Kor~a DOeTOHHHOe lIJICJlO

a

( lJJl h••- allbl1) (al ,b23-4n b..><0.

(buu+B1. )1 (bt tV+°ta)2>O
[44]

[40]

!\ILl HMeeAi ~eJ10 e TaxolO noaepxaocrsio, y KOTOPOA onpa­
meaae 110 HOpM8.JJ.H npOHCXO~HT npa ooeax rayccossrx
Koop~HBaTax AeACTBHTeJIbHbIX IIJlR O~ellX-MHHMLIX, H60

H B TOil H t«>yroM CJJytlae 3BaMeH&TeJIb onpenemrreaa
cymeCTBeBHO nOJIOac:RTeJleH. He TpY)\IIo DpHBBaTb B ReA
nOBepXBoCTb O,ll B 0 CTOP 0 B H 10 10.



ECJlH _, DpH aaJUl'DDI BepUeHCTBa [44-J, e:t.teeT MeCTO

e~e BepaBeBCTBO

[f6]
.- -TO, SBa~, o.n;Ha as KOOPABHaT, JJUOO u, JlH~9 1}J eraaa

~¥ B B M O I, BHAa

[47]

[48]

Tor~a, CJIe.a;OBaTeJlLHO, ~eJJO B~eT 0 nOBepXHOCTH

):( B YC TOp 0 H H e jf~ BOO BaMeBIlTL SHateH y KOCHHyCOB

yrJIOB HOpMaJlel Be npHXO~HTCfI.

T3JCHM otipaaOM, nepesopcr aOpMamt onpeaeaaercs
TeM, OCTaeMC8 JIM Mbl aa Tol ze CaMol CTOpOBe (r.e.aa
nosepxaocra OJJ;HOCTopOHHel), BJDl nepexo~ml" aa .zwy­
ryro CTOpOBy, o.lUla KOOpARRRTa KOT-Opol ~eICTBHTeJlbHaH7

a ,lWyran-MHDfaa (UOBepXBOCTh ABYCTOpOHHHll).

Bo BTOPOM CJIy'lae, T. e. KOr1(a nOCTOJlHBOe 'if{CJIO

[49J

a HepaBeBeTBO [46] cospaaaer CBOIO CHJfYf nepesopora
aOpMaJDI He T, T. e. BeT BR IJPH o~eax ).\eICTBBTeJILHIdX,
HlI DpH O()eHX MBHMLJX ICOOP).\1Ul8.T8X~ Er.JJll ace bee'I
MecTO RepaseHCTBO [45), TO HOpM'flJJb nepeaopasaeaerea
npa o~ol MHHMOI KOOpJJ.lUf8Te If Be nepeaopasaaaerea ­
npx KOopAHBaTU ooeax ~eICTBBTeAbHL1X HJIH otieHl
MmlMLIX.

HTaR, npa HaJnltBIH onpeaeaeaeoro npeoopaaoaaaaa,
3HaK 1fHCJDITeJIII f B [43] OYt{eT onpe~e1.teBHbIM,-JIBCio
lIOJlO>ICIfTeJlbHblM, JIB~O 0TPHJ.\3.TeJIbR'bIM. Ii BOT, OTHOCM..

TeJlbHO BTor 0 e a a 0 r 0, O~HOro H Toro me, npeoepeso..
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BaJUlR, nOBepXUOCTb O~OCTOPOBBJUI II nOBepxuOOTL ADV·
CTOP08H8R BeJij'T ceCSa DpHMO IIp oTHD OnOJlOJCHO. ECJlB

aBO nepeBopalflfBaeT BOpMaJlb y OAHOI IJOsepxaOCTH, TO

He nepe80paquBaeT--y ,iqlyroD, H aaonopor, B more, DO
OTBOmeHBIO K Aa RHO M Y npeo(SpaaOBaBl1l0 BMeeM:

-
I

O~RO H TO • e npe06p&30BaHHe•

...-
DOB&PUOen. OJl;RoeTO~ noaepxllcxm; A8Yero-

poKIWI. ,omura.
•

06e KOOpAJDIaT.V u iI tI 1iOpJlM. uepeBOp&U" Hop.an. • e nepelJOpa-
J;eAeTJl1It'e.ttfdIJll JIB. B&e'IC8. Ulaete5I.
06e MDIILt. HOPVUh B e D:epeBOpa.. HopMan n8J'IOpag·. "HBaet'Ca• B88TCB.

1 \ ,

0..111& 118 aooPJl••af Hopun. nepesopa"l." 8(JpMaa.. JI 0 llepeDopa-
It n f) JletCTBRT&JIL- BaeTC8'. '~

B&, • Apyru -- Hop.ulI II e n~peBap.... Hop.au. DepeBOpa-.:m~

)fIlBMa. UBatS'cs. ' SaeTCB.
~

llTO KaC&e1'CIJ lJ.O KpJIBoJlBllelHLIX OTpe3ROB, TO STOT

BOupOC pemaerca paCCMOTPeEDIeM SJleMeHTa mrra ds. B
dB'

BhI'p~H [33] AM P BXOABT BeJUrlHHbI dx, dy, d:{ 11

dX, dY, dZ; nocae JIlUIelHOro npeoGpasoBaBHII [38] nep­
Bble CROft SOaK MeRRlOT 80 8CJIKOM CJIyqaet sropsre ze
MOryT UBMeBUTh ero, mm Be HSMeHlf'I'b, npH':IeM 8TO, pas
rrpeoepaeosaaae yC'raHOBJIeHO, 3aBJICHT OT po~a nosepx­
accra, CoomeTCTBeHHO H8MeaeHHlO WIH BeHSMeaemuo
3HaKa, ds 6YJl.eT MHHMLIM HJIH .a;eICTBBTeJJhHDIM: KOr,I\a ds
OKRxceTCH .a;eICTBHTeJIbHLIM H& noaepxaocra O~OCTOpOH·

Hel, TO OHO 6y.a:eT MHHMbIM aa rrosepxaocra ~TCTOpOHHeA,

H aaooopor,-3THM KpaTRBM YKIl88.1U1eM OrpaHHrnIMCfI.

§ 9. B sasecrse npeABapHTeJIbROrO coo<5melDUl, K
HaJIOOkeHHoMY ssmre uyCTb npHcoe~CReme HeCKO.JlLlCO
MblCJlel, no mapore csoero OXBaTa H no OTseTCTSeHHQCm



He QPHTnaalO1IlBX, B aTOM KpancoM H3J10XCeHHH, H& noa­

HYIO 060CHOB8.HHOCTh. Ho pa~ supyrJIeHHOCTH reopaa

:\fBBMOCTeI upe)l;CTa:BJIHeTCH DOJIe8HbW BRMeTHTh XOt\bI

AAJ)bHeihneil paapaooraa H HeltOTOpLJe B03MOZHLIe npa­
MeaeBHH. A KpOMe roro, Mae XOTeJlOCb He OCTaBHTh 003
O'l'KJIHKa ompa3~oBa.HH.hIA 14 cearaopa 1921 oo~a, aa no­
pore HOBoro ~YXOBHoro .CHHTCSa, meCTDCOTJIenndt lOl5oeft
KOH'DIBbl BeJIlA8Ameflo aa BblpaaHTeJIel QeJIOCTBoro MHpO- ,

nOlmMaRHa. )J:yMaeTCR, npe,lVloxceaaoe a~eCb HCTOJIKOEaaae
MHHMoerel, B CB83H co CUe~HMbHbI'M H C 06IIUtM DpHH"
IUUIaMU OTHOCHTeJ1bBOCTH. DO BOBOMY OCieIQaeT H 060CHO'"

BblBaeT TO ApHCTO'teJIe-DTOJleUee...,uaaTOBO MH;ponpe~CTa..
aaeaae, soropoe HaJI60JIee aSICOH1iEO BblKpIlCTaJIJIHBO..

BaRO 11, cBoaceCTBeHHoft Ko»e•••
HauoMHHM, ~JIJI aa~aJlat· : CaMbiA OCTOD ,n8.HTOBOA:

KOCMOJIOrUB. C)\enaTb aTO 'reM 60Jlee Heot1xo~HMO) ~o B

KOMMeHTapHflX aa «BoXCeCTBeBHyIO KOMe~HIO» OC)bl1iHO

~aeTCH aaoopaaeeaae: cepepa 3eMJJH, olCpyaceSHan c<f>epaMU
He(5~cHbIX CBeTHJl, He60M HeIIO,lJ;BHZHbIX SBe3~t XpBCTaJlJlb"

HbIM HeCioM H. HaKOHeu, 8MmfpeeM, npHtleM J(8.IITOB fifTb,
no BblXOJ);e ero 88 HeAP 3eMJlH, Ha~e'plfeH JlOMaHHOA JtHHBe~,

cnapaasao nepexo~HlI(eA no KOHqeHTpHqeCRllM ccllepaM H

aantCialOIQeAcII aa 1800, It aeauTY Caona. 110 BTOT xep­
Tez Be COOTBeTCTByeT HH"nOBeCTBOBamnO ,UaUTa, DB OCBO"

BaJI ero ROCMOJlOrHH. Kapnma 8Tol BceJleHHOA aeaaoo­
paaaaa BBKJIHAOBCRHMH lJ:eQTe3~, RaR .L(aHTOBCK8JI Me..

Taq.H3I1K& oeCOH3MepUMa c 4lHJIocoq,uel KaHTa. MaTeMa..
THKaMH,-XMbCTe,l{OM (1905), BeCiepoAf -(1905), CliIMOHOM

(J912)-,yMCe OTMeqeHO npeABOCXHII(elDie )J;asTOM Be3BKJUl­

~OBOft reOMeTPHH, nanpaxep B BOnpOIUamfH llBHBWarOCH
I'ocrroaa l(apeM C0J10MOHOM t ~oMOraro~cJl yssaTb:

• • • • • • 1I0ZBO"U. rpeyI'OJILHHB 8&~eJl1HTh B JIOJIYapyre. 6ea CnpRHOro ll

up npoqeoee '1ep'Cl8uu7 . • . • .

MTaK, npBUOMHHM nYTb )laRTa c BeprHJ1UeM. 08
Ha~aeTCH B HT8.lIHH. Olia nosta cnycKalOTCH no ~py..
~aM sopoasooepaaaoro Ap.a. BopOHKa aasepmaerca no...
CJle~HHM) aaaooaee ySKH.M KpyroM BJI~IKH npeacnoa­
HeA. UpH BTOM, Ot)OHMH nOBTaMH coxpaaaerca DO Bee
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BpeMlf HBCXO~eSHJI BepTHKaJlbHOCTb-rOJlOBO.IO K MeC1Y

cxona, T. e. Ie HTaJIHH, a HoraMII-lC qesT,Py 3eMJUf. Ho,
Kor,n;a nOBTbI ~ocnrraroT npllO.JIH8HTeJlbHO DOBCHBlJ,lJI JIlO'"

~Rq,epa) o6a ORB BHe38JIBO D e p e BOp a tf H B 8,10 T c a, 06..
P3.ll\8JlCb HoraMH K nOBepmOCTH 3eMJIH. OTKY~a OHH semaa
B no~eMHoe napcrso, a rOJlOBOIO-B otSpaTHJlO CTOpOBy
(~, neCHb XXffi): .

'It no P01lfL8J( wepm (JIJOl\Btepa) It sope &;(.IIRO!;
Ka& C .1ImJllfll.W, CDYCDJl&Oi ftHL BeplULfl.

18 Koraa ae lib! Jl;OCTJIl"JIB 'fOIlaIJ rot.
1"Ie 'tO~ 'lpeu Bpam.aM 6ellP rpOItlW.­
lrO.~L 08pO ••81 lex 1'1.& r~aBoA

'18 rae 08 erou 110....., R no ran
3a mepcn ~enJUUlm.. 0TaJI BOXO»rrb B aepo:
SI Q'IIU, aBOBL OR B03BP~ca B AN.

at ~JJ;ep_o." Mol eL1B!1t OBa3U OB, "meMO
uepe80~ OBOI JJX or y'fO¥JIeBWI:

BOT IIJ'n1 IO'l'Op.LDI 1ILI DOKHH&I( &JIo·.
8J +;; a ~en CBUIi upOJlea OD, BI ._eHLa

MeBa CC8AU Y tieaAJUJ II B mw
Cru ape,.;o DOlO, Do.m 6JlaroroBeawr.

88 Sl DOlJlQ 830P II ~1lUt C['l'() Baby,
KaJt· upezae, 1(ata; KO ~eJI Bora,
OroUbIl BJepl. no;rr.aK'rHJdl BO 1Cb1I1.

9t 1taI tr8Y'KUc.s. a TOl'J(a B t'peB01'6,
nytrrIr. 0Yp,Jrr rreplf6, lWtopu lIe Spiff.
KaBYIO r p a s s a •• HDBan • ;a;opore.

Di ••BCT&Rh sa Boral
' , aarooopu U8ltl' .. • • ..

(HapeD. ,1t H. 1£Baa)t

l\hmoBaB STy r P aHb (KOTOpoA H 11c0 en If.0P &BKJIlf­
noacsaa «qepHb He 8pHTt), T. e. OKOHUB DyTb B MilBOBas .
~eHTP MHPa, D08TEd Olta8LIBaIOTCH no~ reramc<{>epoJO rrpo­
THBOIIOJlOacROI TOR, cr~e paCIIfIT (SLUI XpUCTOC»: OHH no­

~IMaIOrcft no zepJIOo(5paBHOvy '·x o.zw.

118 MolB~ B a eel rab.olO· rpOUOlO
Cuemmnr CBOB& BJdu: B Boad cue!
H, Il8 UP6lQl11lUKClt BJt aa II1ll' IIOBOIO.

IN Bat.iuplWlcD BB8pX -08 nepBLIl, II DO CJle~
nOD yape.. a B apyrJ!LII WXO,ll. Ge3Jt8'.LI
JIUIPb •eoee H AJIBII1d bOOR IIJraB6T1

t19 H BLlIILIJI .lINt JII1yapu OBO~ 3BeBWIY,

Ilocae aTol: rp8.HH D08T BOCXOAHT aa ropy lfBCTH­

JlHII(a HB08BOCBTCR qpea uet5ecHble c.pepbl. - Tenepb-BO­
npoc: no KaRoMy HanpUJlemuo? llOASe:MHbIl XO~, KOTOpJ)lM

OHH noAWlJUlCb, 06paaOB8.JICa U8AeHBeM JJlO~ft<llepa) HHa·
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aeprarroro C HeC5a rOJIOBOIO. CJlejtOBaTeJlbHO, MecTO, OT"
KfAa 08 HHsseprHJT, HaxOABTCR He aooome r ~e·TO , HR
aeee, B npocrpascrse, OKpYZ3.lO~eJ.I 3eMJlIO, a HMeHRO

co CTOpOBLI TOI reMHC~epbI, Ky~a nouam II08TLI. I'opa
qHCTB.QJD~a B CHOU, )lHaMeTp8JlhHO npoTHBommOMlJde

M~Y C060lO, B03RHlCJlH KaK HoeJIeACTBIDl 8TOPO Il8AeBIIR,

11 8HatUtT nyTL Ie He(Sy aanpasaea DO JlHBHH n~emUJ

JIlOmttPepa, 80 BMeeT o6paTHLII ·CMJil CJI. TalQlM olSpaaOM,
)lam Bee BPelfR ~eTCJl no npllMO! B aa neoe CTOIIT­

06p~eHHLrltHOraMH 14: MeCTJ esoero cnyca; BsrmmyB:ace
oTry~a, 83 SAmBpeS, sa CJIaBY BOZHIO, B &TOre OK8.8W­

BaeTCIl OR, 0 e a oepCioro B03Bp~eHBII Ha3aA, DO «Pn:o­
pe~H. DyremeCTBHe ero tjblJJO AelcTBBTeJIbHOCTbIO; BO

. eCJIH 6D1 lCTO CTaJI OTplUtaTh DOCJIeARee, TO DO Boasel"
CJIy':lae 080 A0mICIIO (SblTL UPH3HaRO DOSTH'ieCKOIO ~eA­

CTBHTMbHOCTbIO, T. e. DPe~CTaBHMbIM H MbICJJHMLIM,­
3Ha,:ufT) -co~ep*a~ B cede ~aaBhle ~JlH yncBemm ero
reoMeTPWleCKJaX npeADOCbIJIOK. HTaK: ABBraaCb Bee BpeMR
Bnepe~ DO npHMoA H nepeBepHyBIUHCb paa oa D}TH,D08T
npaxomrr aa npeseaee MecTO B TOM .e nOJlOMeeHIUI, B
KaKOM OR YXO~JI C Hero. CJIeAOBaTeJIhHO, eCJIII libI OR <

no )l;opore He nepeBepHynCJJ, TO DPHttbIJI (SLI DO upsMol
sa xecro caoero OTnpaBJIeHBJI ya:e saepx HOraMa. 9n&1fHT,
nosepxaocrs, no KOTOpol WJHraeTCR ,l(8.BT, TaXOBa, sro
npaaaa aa Helt, C O~M uepeseproa sanpaaaeaaa, ~aeT

BOaBpaT ~ upezaeA TO~Ke B DpIlMOM nOJlOOlremm; a npa­
MOJluueRROe ABHZeBHe nea nepeaepra-s-soespemaer TeJlO
K Dpezuel TO"flCe nepeBepllfrhU4. ()qeSHAHo, aTO-DOBepX­
BOCTb: 10 ~ KaK co~epza~aa 8aMK1fYTh1e DpllMbJ8, ecrs
p HM a H HOB C It a 11 DJIOCItOCTh, H 2', KalC nepeBOpa'IHBalOII{aJI
DpH JJ.BlCKeBHH DO HeA nepueH)lHgyJIHp, eers nosepxaocrs
o.n Hoe TOp0BHn 1.1. 8m ,zwa o(SCTOlfTeJlbCTB& ~OCTaTO'lR&1

NUl reOKeTpJt1leCKOrO oxapaKTepB80BaRll1l ,lJ. a H'lOB a
npOCTpaBCTBa, GaR no c r poe aao r o DO TUn!
8JlJ.llfDTHlieCRoi reOMeTpHH. HaUOMJDIae14t 1fro PH..
M RHB, nonhSYHCb eOtlCTBeHBO ~fP4»epeBUH8.JIbHI.IMII Me­
To,a;aw HCCJIe~O:BaHlUJfHe HMeJl BOa.NOXQIOCTH paCCMOTpeTb

~OPMY D 0 .n B Ll X nOBepXBOCTel. B cuny sroro, DPe~eTOM
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ero l'leoMeTpHYfeCKHX ol5.cy~eBRI tSbJJ.lH f5eapa&JlJl'mO ~e
.AuelCO He 'I'OZAeCTBeHHDIe Me*J;ty C0C50IO, reOMetpHH, Ila
KOTOPbtx oJ:\Ra rroaaraer B ocaoBy IIJIOCKOCTh aJL1lJU1TH­
1feCKylO, )ij>yraR ze-elj)epH'leCKYlOt B 1871 r. «1». KJIelu
YU8U t no c~ep1t1JecR8JI DJlOCKOCTb oftJlaAaeT xapu...
TePOM DOBepXBOCTII· ABycTOpoBHeA, a SJLlIHDTII1feCKaJl­

O~O"cTopoBBel. .ltaHTOBO npOCTpaBCTBO BeChMa DOXoace

HMeBHO sa DpOCTpaHCTBO 8JIJ1H1lTH~eCIWe. BTlDI 6pOC&eTCJl
HeOZHJ,taBHblA ny'iOK CBeT8 aa epeaaeaesoaoe npeJl,CTa­
neue 0 KOUe'IBOCTil MHpa. Ho B npll~e OTBOCHTenb..

ROCTIf .8TH 06IQe..reOMeTpJIlieCKHe cOOtlPaaeHBJJ DOJrrftfJlH
He)J;aBHO He~asaoe Komcpemoe HCTOJlROBamte. H c
TOIJKJ! SPeRM OOBpeMeBlloA <PR8HKJI MlipOBoe npccrpaa­
CTBO ~OmKRO ()1dTb MLICJlJlMO HMeHHO Kalr npoCTP~CTBO

8UBDTH'fecrcoe, H npU8lIaeTCJI ROHe'lHQ1J4, puao teaK H
BpeMR.-KOuermoe, BaMKHyTOe B eeoe.

. Ha aTOM JIopaSHTeJlbHOM 106HJleluoM II0AaPKe Cpe.n;­
HeBeXOB&1O OT Bp~eOROa euy r8JI1UeeBCKOI HayKH,

"'1 ,qeno ~aKO Be KOSlIaerCR•.If BOT aexotoplde J\ubBel­
ume COUOCTaBJIeHH1:l.. .

" f~ Bonpoc If)leT 0 peaftHJlHT8.QHH nTOJl~ee ...n8HToBoA
CIfCTeMLl MlQla. llpUHIUUI OTHOCB'l'eJILHOCTH cAOKaaMBaeTcli.
BeYAa~elO OIJbJTa llaI.KeJ1bCOH& H MopJJea. ,He COMBeBallCb

B o6~eu DpIDW,llD& OI'BOCIITetIIbHPCTH If JlJlJ.IR.~ Bee1COJlhl;O
H~YMeB8JI, 'CJTO 8Ha:corr B CDe.Qll8JlhROM RpiR1lU'rre cupll·
MOJlUoeIRoe paaaoaepsoe AB83CeHue t , KOJIh ClCOPO BeT

BenOAfjIUlCHWX KOOPABRa'i'HbIX ocel, It XOTeJI ()M, O~BaICO,

3&AaTL upoCTOI BOnpOC 0 DpWilfHe HeYAatDl BblweynoMFI"
RyTOro OIILITa. B OCHOBy OIIblTa nOJJ03eua ranoresa 0
~emm 3eMJIH, H Kor~a IIOCJIe~CTBHA 8TOro ){BHZelUlB
He O()HapY3BJIOCb, TOr~a CTa;I np~MbJBaThC1l PHA "pea­
BhIlJalHbIX BOBblX ranorea, KOTOpWMH XOTenR no)\nepe-ra

nepBylO rHIIOTeay 0 ABB:HCeHHH 3eMJIIt. Ho ranoreaa, npa­
8HaJIB8.fI BaU()OJIee OCHOBaTeJlbHojlt-CJIe~a.m.HbJa IIpHH­

J.UJII OTHOCHTeABOCTH-,(iYJJ.yIiH BlIOJIBe npueMJIeMOI caaa
DO ceee, 0ABaKO B xopeas YHH~o*aeT CaxylO npezmo­
CblJIKY MaftKeJlLCOBa, n(So ymepXWleT, ~TO lDIKaKHM q,K­
aH'feCKHM ODbITOM yfte~TLCII B npe~nOJIaraeMOM ,lIB_eHHB
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3eMJJJI SeB03MO*BO HHaTIe rOBoplJ,9JtHwTeAa: OO'RB.1ISeT

CHCTeMY Konepmnca 'EfHCTOI Merra$1I3HKOA, B CaMON: nopn­

uaTeJILHOM CMLICJle CJlOBa. A eCJI.U TaK, TO He npow;e JIB

t1l:tIJlO 6'&1, lieM XBaTaTb celia sa yxo sepes rOJlOBY, HaqaTb

o(j'HcHeHue 1\faibteJlbCOHOBCKOA HeYAa~H Hau(}OJIee ecre­
CTBeBlihlM npe,n;nOJI.OZeHHeM~oJI 0 Z H geT Hera OCHOBHOI

w w. • 'J" .

npemrocsrasa; Jlpe~UOJIar3JIB, -ITO OIlbIT ¥,l(&CTCIJ, nOToMy,
TJ'ro }?aCC'iHTblB8JIU aa csopoers 8eMJm (-rHIIOTeTH~e-

CRylO!-) 30 a.llf,; DO OlIblT He Y~8JlCH, B CJle~OBaTeJIbHO
ees,

npe3Ae acero HJ3CBO (iblJlO aano~08plftb~onymellB'pOra­
nOTesy H no):(yuaTb. ~BBaceTc8 JIB, B CaMOM ~eJlet 8eMJI1I?-

eM DOlW B OC e~TaKOBO Up 11 Moe cneA"
CTBHe 0 ITa Rene aa, CBeHBOe CJleACTBHe--aTO
Hap;CTpO'hca, HMem{O VTBep$.l(ewe, 'ITO nOB1:ITKe 0 ~a­

zemm-JIPIIMOJlBHeftHoM II pasBoMepUOM-uUIeso KaICoro­
JlB()O y.n;OBHMoro CMl>lCJIa.. A RaB TaK, TO aa-sa sero 3Ce
()blJlO JIOMaTb nepsa H ropers &STy8HR3MOM .fl'KOCSbI no­

CTHrayroro YCTpOICTBa BeeJIeH~I? ' .
Ho, KpOMe nOcTyIIaTeJlbHOl'O ABHZeHHlI 3eMJ!H, npa­

XO~C8 lIMen B BU)(f eme Bp~aTeJ1LHOe, H TyT, xaaa­
}IOC). (iLl, KOnepmIK '«iTO-TO cOTKphIJI». 3roMy npeADOJIO­
~eHHIO npOTBBOCTOHT ot50dm;eHBbdt DPmmun OTHOCB'teJIb'"

BOCTH, B ~OPMY~HpOBKe JI e Hap~ a rJ1acH~Idi: cnplt: JIm·
()1:dX ~B3:emmx, Bee 8BJleDHII npKpO,l\b1 /(OJlZShI npore...
JqlTb COBepUleBBo O~aKOBO,('jYJJ.~ JIll Ha()J1IOAaTeJIb IfJlK

Bee OKpyacalO~ee npOCTpaHCTBO upRBe~eBO B COOTBeTcTSy"
romee ~m£emte». HHa'ie rOBOpSt IIPBMeBBTeJlhBO , ~ sa­
meMy "ClaCTIlOMY CJIyTialO) He T B np~HlDJaJ1bBO HeM 0­
){( e T () hI T b AOKaaaTe1IhCTB Dp~eHHIl 8eMJlH, Ii B ~aCT·

nocra, aasero Be ~OKa8LIB8eT .npeCJ.lODYTfaIA OIIblT <%lyKO:
npH Heno){BmKHol BeMJle B BplUlt8J011leMCH BOKpyr aea,
Rag GAllO TBep..qoe TeJIO, ueGoCBO)1e, M8JlTlIHK Tax ze Me­
HflJI 6.&1 OTHOCDTeJIbBO 3eMJIH DJlOCKOCTb CHOU Ka1JaBd,
KaK H npa OtiW'tlHOM, KonepHHKOBCKOM npe~oJlo.eiDm 0

3eMHOM apamenna H HenOJ\BmKHOCTR Heca. Booeme, B

llTOJIeMeeBOI CHCTCMe MHpa. c en xpYCTaJlbHLIM HeOOM,

.TBep~1O ae6eCBoro ~, Bee RBJlelDlll ~OJUKHLI npOHCXO.mnb



TalC ace, KaK B B CHCTeMe KODepHHRa, HO c npeHMyw;e..
CTBOK 3)(paBOI'O CMLICJJa H BepuOCTH aeaae, aeMHoMy) BOA·
mmaoAOCT013epEloMY ODbITy', C COOTB6TCTBHeM q,HJJoeocllcROMY
playMY a, HaKOHeQ, C YAOBJlernopeHHeM reoxerpaa. Ho
ObLJIO (S:hI OOJlhIDOIO oum(SKOI O~l;IIBJUlTh CIlCTeNbI !touepBH"
KOBCRYIOa llTOJIeUeeBCSyro p a B HODPaB H 1.1 11B cnoco(SaM1l

nOHIIMaHWI: OHll TaKOBbl-T 0 JI b K 0 S IIJIOCKOC1H OTBJIe~eH'"

HO-Mex8.HB1ieCKOA, HO, DO COBOKyUHOCTB ~a.BlW1X, HCTRflHOft

OKaabIB&eTCJI IIOC.JIeAQIIJ!, a nepB8Jl-JlOZHOI" aro upJIMoe

DO)(1'8e~eHHe BemmoA IIOSMLI,XOTiI H eoaee WfeM xepee
600 ~eT. I

BnpoqeV l H 11M yrny()JICHBOe nOHHMasae nton.eYee..
)J;aHTOBCKOI CHCTeMbl TOJlbKO Ha~BaeTCJJ, aGo coapeMeH'"
H8Jl Baytmaa MbICJlb, cosepmesao ue<»JeH,lUUmo. DOABO~
sac K ,UaBTe-ApUCTOTeneBCKol HayKe 0 a:alrf8Jlax ~aro.
CaeIUJaJILlD»rlI npBH~HD omOCHTeJlhBOCTH BW))UcaeTCB
KIIorA& B BHAe npaeaaaaexoro eMY P~PC1fJlbBblM

DpRH~Hna np e .n;eJl bHOCTH. MUpOBblX '1 'CKOP 0­
CTel: He MoxreT t1LITh CKOpOCTeA 1l6J1LIIt1IX, ~OCTH

csera 3.101' ~. HOJ eCJIH sto aepao, 10 !talC 1JKe, no
~L ,

o () m eM y npl!BUHIIY OTHOCHTeJlbROCTH, Mozer PWTh AO­
n~e80 ABQCemte seOOCBOJ\a SORPYI' 3eUJlH, 'ARB KaKO'"

Bora Tpe(iJIOTCa CKOPOCTH, HeH8MepHMO npeSOCXOAalL\He
BWIIIeQ3ua'leHHbJI upeAe.rt? TaI<, CTP8.BHB ooa npHllluma,
npOTHBmntB sroporo, T. e. OlfeBHAHO 3a~JI11IIflOt Kouep·
BBIC8.HCTB&, AYMamI onpoaeprayrs BCTO'IHHIC Bo~pa~eHHA

cene, DO, He B,l{yMaBmUCL ;J;OCTaT01fHO, co6cmeEum py-
~aMH BblPblJm ceoe fIMY. '

'liTO coeeraeaao 3Ha'DtT IIP~MhHOCTb BeJJJI'IHHLI

S.101 ' ~? aTo 8U&'lHT BOBce Be He:80aMOxalOCTh CROPO-
Celt.

~teA paBHhlX II CS6J1bWHX e, a-JIHUlh noasaeaae BMeCTe

e HHMH BDOJIHe HOBLlX, nOJCa BaMH UarJl8)J;HO Henpe~CTa ..

BHMbIX, eCJlH Jro~O-TpaBcJ.te~eHTBblX HarneMY' aeMBOMy,
K8.HTOBCKOMy OIILITy, yCJIOBHft *H3HH; 80 aTO BOBce He
saatmT, lfTOC)Ll rasoasre YCJlOBHH 6blJlH HeMbICJUIMI>I, a
ld03CeT 61t1Tb, C pacurapeaaea o(5J1aCTB OHbITa..-:H npen-
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CTaBHMLlMH. Msa'le rosopa. DpB CKOPOCTRX, paBHWX e B
1'eM OOJIee--66JlbmRX c. MSlPOB8JI ZHBIfb saseerseaao QT­

JIH'IBa or Taro, ~ H8.dmo~aeTCR IlpH CKOpoCTIIX MeBh-
lUHX C, II rre p e xo a MesAY OOJIaCT1IMII aTO~O s a-

s ec r a e e ao r o pa3JIUtIU8 JdLICJlHM TOJI&KO up e­
p~1 :a BhI A. Oripa~aaeb ~ IITOJIeMeeBcKoA cucteMe, MItt

BH~, 1lTO BB'fl1)emUIlI eft o~naCTb, C 8KB&TOPH8JIbB&IM

P~YCOM

B=ea
< 62~ 4, ·1 .300000) Ull.,

r ~e 2B1I 06" 4,~ 1 eCTL npo~OJ.IZBT~JIbHOCTh 8Be~oro ape­
Men DO epeAHeMY cOmJefJIIO.MY speAreD, OfPaHlRlUISeT
~0C5010 Bee 8 eM B 0 e ()LITIIe. 31'0 ecrs otSJI&cn a e MB Ll X
ABB3CeHHI II ae 1\1 II hI X .RBJIeBd, TOr~a xaK Ha aTOM npe­
J.\eJIbHoM paCCTOSBlUl B a a BIlM sasaaaerca MJlP Ka'tJeCTBeB­
HO HOBbIA, oC5JIacTL Be (j e CRbI X ABlJXCemdl B He 6 e elf LI X
ifBJleHHft,-Do npoCTy He(So. 3TOT ~eMapKa~BOHHbJI: 8I<Ba­

TOp, paaaea Heea H BeMJJRt Be ocoeeaao ~aJ1eK OT aac,
H MHp 8eMHoro-~OCTaTO'DIOyR)TeH. A BMeHHO, B acrpo­
HOMHffecKHX eAHBHIJ;ax ~I p~c eco R pasea 27,&22
cpensax paccToHHHI C-o~a OT BeMJIH. tITaK, o(SJla~

He6eCHbIX ABHzeHHI B 26,5 pas I1.Mee OT 3eMJIH, lIe.u
Co~e; HBa'ie roaopa, rpaaaua e8-)4e~ opOHT8.M8
YpaHa H Henryaa, PeaYJlbTAT DOpamrreJJbHbII, nOTOMy"iTO
liM IITOJIeMee..,.[(aHTOBCKOe upep;CTaBJIeBHe 0 MHpe ItO~~
TBep~aeTCfl Aaae KOJllReCTBeBBO, a rpaBRqa wpa npa­
XO;ulTCH KRK paa TaM, r~e e@ If DpBaHa.BaJ1II C rJtyI5oTfaA~

meA .zweBHOCTB. Fpaaana MBPa ()LlJla a a Yp8.IlOM) - 0 EO­
TOpOM caeaesaa (5hIJIH yare cMyTBble. Ho ~YMaeMCJJ) lITO
aaaqJtT STOT pesyJIhTaT ICOHKpeTHo.-Xap8.KTepH~ICB rea
~H*yw:elc1f cacreasr, Ha(SJllO~aeMoi H8 ~eDo~HXCHol,

aasncar 01 OCHOBHOH BeJIWmRbl

rne v ecrs CROpOCTb WJmKeHHR CIiCTeMbIJ a C-CKOPOCTb
cnera, Ilosa v MeHee e, ? ~eftCTBHTeJlbBO, H Bee xapas-
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repRCTBKH OCTalOTCH HMMaHeBTHblMB BeuHoMy OU&ITY; npa

tJ paBHOM C. ~:=OJ B npw v ()OJJ&WeM C, ~ ,lJ,eJIaeTCS l4flH­
MId... B /IlAYX DOUe.AHIIX cJly'l8JlX npOBCXOAHT ~KpaTHLd'
KI'IeCTBeBRblA CK&'iOK COOTBeTCTBeBllblX XapalCTepUCTBK.

TaK, B ABHZyll\eAC8 CUCTeMe ~ma Ten no RanpaBJteHNIO

~zeBH1l OOKpa1I\tleTCIJ B OTBOmeSMH ~: 1, BPeMl.lo:-B OT­
Homemm '1: , .. Macca-B OTHomeBBH 1 :~, H T. ~,

Cne~OBaTeJlbBO, sa rpaazne 8eMJIH 1I Heoa )IRMa
BCIlKOro Tena ~eJJaetc8 paBBol ayJIIO, Macca 6eCKOHe-cma,
a BpeM1l ern, co CTOPOHhI Ha6J1IO,naeMoe-lS8CKOaetfHblM.
lfualJe rOBOp.R, TeJlO yrpa-umaeT CHOIO JIPOT,BaeBHOCTb,

Depexo~ B Be~OCTh B IIPHoCipeTaeT a6eOJJJOTflJIO VCTOA­
'lHBOeT.b. Pasae 8TO He ecrs nepeesaa B <pJI8J1'1eclCllX Tep-·
MBBa1t--npIl8HaKOB H)leA, DO nJiaTOHf-6eeTeJlWJbIX~ He­
npOTlJZeBBLlX, Bea3Mell1leMLIx, Be1fHbJX CYlqBoet~~ .Pqse
STO He apUCTOTeJleBCKHe tDlCThle <pOpMLJ? HJIII,' "PQueQ,
paaae 8TO He BOHBCTBO HeoecBoe,-c03ep~aeMoe e BeMJlH
lCaK 8BeBW>l, DO aeMHLIM CBolCTBaM lff3CAoe?

TaR-H a npeaeae, npa ~:.o=o. Ho a a npeJ.tenOM, DpH
v>c, BpeMJI nporesaer B 06 p ar B 0 M CIlLICJle, 'taK sro
ca eAC TBHenp e~me CTByeT n p B 'I It Be.. Uaa.1Ie rosopa t

a~eCh ~eICTByro~aR npgqmmOCTb CMeBHeTCR,-KaICR :rpeOfet
ApBCTOTeJIe - JJ.aBTOBCKM OHTOJlOrHfl-,lIpU'IIIIQBQCTtdO KO­

nellHOIO, TeJIeoJloMleA,-H aa rpaHBtlelO npeA(tJU>Bf;d.¥ eRO·
pOCTel npocrapaerca QapCTBO ~eJlel. ITpH &TOM,. ~JIBl;la

H M&CCa. TeA AeJI aWTCft MHHMLIMH. ~~a AID'
MHHMOCTeA He T EOmq>emoro RCTOJlKOBaHJIJJ, TaKOl peayJlh­

TaT K8ZeTClI CTpaBHbIM, II BMeHHO BeKomcpemom:h ~fb)m­

JleHHlI 0 MlUlMOCTIIX lJ.O CHX BOP aaCTaBJVIeT H3(ieraTh
<4'eJlalDlble 8).\eCb BbJBO~1 lICCJleAOBaTeJlel HOBOI Alexa­
BImB. Ho Dopa DoseprHyTb ~a DJrana MLICJlB-MHHMOCTh
1:1 aenpepsraaocrs, nopa Bs6aBHTLCH 9T horror imaginarii
H horror discontinuitatist

Ho, HMen B BRAY npenaaraeaoe 8~eCb HCTOJIKOBaHHe

MHBMocTel, MId uarJlBAHO npe~eTaBJI8eM ceee, RaK, CTH­

HyBQJHCb ~o BYJIll, TeJlO npOBaJlRBaeTCJJ CKB03L rrosepx­
HOCTh-HOCHTeJlbHHQY COOTBeTcTBeHHol KOOPAHHaThl, if
BblBOpa'lHSaeTcn spes caaoro ce61I,-nOTf~MY JIPlIo(SpeTaeT
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J.rUJPcIlMe xapaJ:TepUCTHXH. Bhlpaz8JlCb c(ipasao, a IIPB
KOHKPemOM UOHHMaHIm npOCTPaRCTBa-H Be odpasao,
MOZHO csaaars, sro npocrpescrso 11 0 Mae T c 11 OpH CROPO­

eTlIX 66J1bwux CROpOCTH caera, DOAo6no TOMy, K8.K BOarorx
JIOMaeTCJI npa ABHZeHl1Jf TeJl, co CKOpOCTJlMH t56JlbW~

~KOPOCTH 3BYK8,; Ii Tor~a HaCTYnalOT KaqeCTBeBHO HOBble
yCJIOBHH cy~ecTBOBaHiUi upocrpaacrsa, xapa.KTepasyeMLle
MHHMLIMH napaMeTpaMH. Ho, KaIC npoaaa reoMeTplAecKol
$HrypbI caaasaer Bpsce He -ymJ:1IT<»IreHHe en,' a ~mJ) en
nepexoa HI. MlyrylO CTOpoUy DOBepmOCTH H, CJIe,l(OBa­

TeJJbHO, ,l(OCTflJlfOCTb CyII{ecmaM, HaxO~~BMCII no T'
croPOSY nOBepXBOC11l, '1'aK II MBHMOCTb napaaerpca reaa
Ao.uma nOBRMaThCR He KaK npBBHIK JlPpeaJIbHOC'rH ero,
HO-J1HWL Kate CB~eTeJlbCTBO 0 ero nepexo~e B APyrYlO
AeftcTBHTeJILROCTh. OOJlaCTb MHHMOCTel peaasaa, lIOC'I1f­
3CKMa, a aa 1iabu<e ,naRTa aaasraaerca l) MOilpee M. Bee
upocrpaacrao Mol MOZey upeAcraBHTb ceee ~BoIHbIM,

~OcTaBJJeHHl>JM H8 ~elc't'BHTeJ]bm.JX II H3 COBUAAalOIl{JiX C
fJ:QOf MHlIMbIX rayccossrx KOOP,l\MI&THbIX noaepxaocrea,
110 nepexoa or nosepxaocra AelcrBHTeJIbBOA tc noaepx­
nocra !rIHHMol ~08M.(»fCeH TOJIblCO lfpes p aa JI 0 At npocrpaa­
oCTBa Ii BhIBOP a tIHBaHKe TeJl& spea casoro ce6s( noxa,
MbI Dpe~CTaBJlJleM ceoe CpeACTBOI4 K 9ToMy nponeecr
~KO YBeJUltleHHe esopoCTel, ~~eT 6mb cKOl>oerel
KaICIlX-to ~aCT8~ TeJI&, 3 a I1pe~eJJ.l>HfJO CROpOCTL c; HO y
Hac BeT ~OKaaaTenbCTB HeBOaMO~OCTH KaKHX·nH~O HHhDr
cpeacra.:

TalC, paaPbIB8JI speMR1 cBozecTBeHHaR KoMeAHIJ»
Heo*~aHBO osaasraaerca Be D081lAJ1, a Bn ep e nH HaM
COBpeMeUHol HayKH.

19~ VII. 8/17.
C6prses UOCaA.
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H. Scheftler,-Uebel' daa Verhiltni88 der Arithmetik zur Geometrie,
Braunsehweig-. 1846.

Ero )ft.-Der SituationakalkoJ, Braunschweig, ISla.
A. P. MabiUl,-AbhandIUgeD ("Beriehte der KOnigl. Slebs.. Ges.

d. Wiss", 1852-1858). ClllBOft uuoaepBe Duel M&6Byta CM~ I:
Witzlehel,-Grundlinien der ueueren Geomelrie t 1858. I

F. Riecket-Die Reehnung mit Richtungszahlen.· Stuttgart, 1856.
Hoiiel,-Snr la methode dtana1lBe gMmetrique de 1I. Bellavitis.

("Nonv.\Ann. de MAth.I', 2-me ~rle. T. 8, 1869).
Era lKet- Thoorie 4JMmenfAire des qaantites oomple18s par Holte 1

Partie premiere, 1867.-Pyemed DepeBO~ B "MaT6Klr,..lfeeKoll C60pBDe"
T. o. nUB. t.

p~ Gomel Texeira, prll!ess.tuf Ar Univenite de PtlJDbre (Portup).
("Ann. de la Soci~M acientifiqu8 .de. Brnxelle". 7..e ann~, 188S, pp~

417-427.-UplxOEJIo I " Mathesisl£. T. B, 1883.- CII. TUZe 8IIlmy
M. P. MaDlion'a. T. a, pp. 18-16).

J 118 llBCJII qyrBl reoJrleTpBlleexBx 1(YIOJ:IOB8BII KOIIDJl6Otili "leu
uGlIer yuoJIJIlQ'n 0 npaypo'feBIR 81 DoepeACTBOJl cT8peorpa'.1JeCJWI DpO­
8~1f lC c;epe ("C¢epa HdMtaHHa-). IOp01llO BBBUTIOM ItB'IeopB.

'YSBnBD lIRB!foro nepeKeBBoro.
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I

rperopa (1818.....184:&) uPeAlOSIJI oco6esloe reo.erpl'lecKOe upe;r...
C'JUleBB8 ~ ..IDYl IMrleCn; a MUClOlUla1 MapH xu ~e BBfip·
upeTlItBJ),"c DOMOID;falO IOTOpol 08 1811EO 06'acBI.I u.ePJlOAlttsoen He 'IOJlItIO
mrerpuOJ upoena. BO R Kpanna". Ho Cph BTU BeTO:uQJl8Bd 1l1Ie Be..

BBae3ra&, B II J;MQ 1JIOOOIII& 0 UX. I paBRYX o6paaoll I H5IaeOJlS_Y·
J)lIla 6a6.1J1orpatl'leerswr paaaUR~ D BTOpliI p)'&. :

Gregory,-Qil the, elementary prinoiples of the application of alge­
bralcal spnools to Geometry ("Cambridge Mathematical Journal~. T. 2,
1841).-,ItauBelmee pIIJIITJI8 CBoel .YOII rperopH Ope.u01U.llB OO.BU6UB:

Gregoryt-Exem}tle! or the Differeo. and lntegral ~altml\1s. Cam­
bridge, 1Nl.

Maximilien Marie, - Thoorie des Ionetions variables imaginaires, Paris)
1874-181~. 'rr.. 1--8. -.

:a W. R. HamUtoa,-B Dublin TraulIaOtiollst 1-7 (1881}), p., 398.
Ero we,-Lec(ures on QuaterniODS, Dublin, 1858, DeA8SBe. no~·

p06aoe IIII08eBB8 nol t80pn CII. a KIIDre:
Otto Stolz und J. A. Cmeiner,-Theoretische AritJuneti~ 2..te

Aunage. Lpz., 1902" X. AbRehnitt, §§ 276 ft. . .
CM. TIDe: E. Stud;,:.-Theorje der Gemeiuell and HGheren eompleIen

Gr68seD (En~yklop~e del Jlathematischen 'WiS8eDschaften. Lpz,·1898-1904,.
I A 461/0). ' ., '

'~p"Jla Otoaea (Stokes) t'AaCliT '0 'tOI&AectBe Alrl UTerpllJllB,
JlIBeboro _ DOBepJBOCTJtOro.

Sc.> { lfcb-Hdy-f-Ddz } ;=

= SS {(~-~~) cos (n, x>+e;-~) COS (n, ri>+
:(~-~) COS (n,z>} as (10)

up" 'fell AtlU 1If1C'l'L 3TOl'O TOS~ecTD8 KOUT 6Jil'l1. nepelIlC8aa B BlfAe~

LI 't:+~~+a:l tis.

Trr fi, <l>, & ern 'PH _16-.1160, UpoUBOJJhBWe, soae'IRLl8. B8llpe..
pWlKLI6 I O~OIB8'1Bllle ~y~ 'TO'lIW: •. apOOTpaBCTH. 8 eel" BeICornpu
DOBeptlloet&, OrpaRB'IeBBM BpBBOJO 8" dB B ds-II anellea'11ll, n-HopllaJIb
K 3JeM8BT1 de. ~II1'JP 06xOllTOl DO DOJlO2ICaTe.ILROlIy BlDp8BJteUBIJ, T. e.

TaIOIQ, IOTopoe sa4.iJoAlTe11O, eTOI~ellJ 8& Doaeplaocm 81 1'&1, 'lT06y
ROPIIUh n lIllJ& O'f .ero Jlor K roJlOB9, Dpe:a:CT&BJleTCl oOpaTHilK BaUpWeOBl
'I&COBol CTpeJlBn (,epT8IE IS..a).

O~1l0 BB Bal40Jlee PS6upomp8oeBm.tI ~i)ICa3aWlheTB ToopellbI Croxea .
npeAlOaeBO )lpyae; 080 lI3.1araJIoe~ e 1810TOPII0 B&peal1B1u He0Jl-BO­
.parno. CK. Hanp.:



Panl Drude.-Physik des Aathers aut el~lrtl0Dl&gneti8cher Grundlage,
2-te .\uflage neu bearbeitet von Walter Konig. Stuttgart, 1912 t Ij1°,
Ii 20-26.

O. A. XaOJIDCOR,-ltypC tHaBIR. T. IYl. ons., 1907. 'i. 2-.,
fJl. t-as, ~ 0, CTp. 34-9~305. .

H.. l.Ua.nJ(ep~-.JIeKIOI. no reopuB UOTeau..&JIhIOI 'Y8~WI, If. § 2i,
cT)). 201-206. (,,(KleBcKBe] ~HHBepcareroKll8 HsBemratJ. 1884 r.).

5 0 ,ll;UeJlD B8BepxH~TeI H8 O~RO-H Jl;BJ..cropOBBlle, KpOlle uepgo­
Ba1f&.nBHI 3IDleTOB JlHcTHara (Listing, ...\.bhandlnngen d. KOnlgl.. GeselIs·
ehait dar Wissenschaflen Zll Gt1ttingen, Bd. 10) JI Me6Byca (Mobius,
Gesammelte Werke. Bd... 2, § 484) B ue 60JIee ABJI lI&parpato~ y
D...boux, - Leyous sur la theorie generale des surfac8s, Part. 1,
(nO nt 231, 282) oeI01C& wen,aUPHLle pa6OTY:

N. DelauD8y,-LeeOJls sur las aurfaees n',,!ant qu'un cot~. ("Bul~
letin de la Soci~ Math~matique de France-, T. 26, 1898).

011 .. K.. naXTHR,-3aMeTKI 06 O;plOeroPOHBHI DO:eepUOCTIX (..Mate-
DTJIlI8CKBI COOpBlKc.r.. T. 24. BYII. 2, Mot ]903. erp. 138-193).

Tooo.lOm,ooua 'panolU B:
X. Della und P. Hoogaard,- Analysis Situs,
Eneyldopadie der mathematisehen WiS8e~hafJ'teD, JII A B 2, 88.

rea, ff).
PaccJloTp8llue BODpoca B DO~Ke lfBO'IO",TODOJ.OrB1JeCIOK AUO uom

B 1CYpee ,1~Bnd no .9JIIJ.RUoneAHII MaTelllaTIIU".
BaeTom:ee a3.l0JKeUI8 op.aI£IDet K "Balleme- JI. K. Hunnm.
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nABEn
-cDJ10 PEHCKtlllI1

.V1MOCTlI1
B rEOMlE.'-IPMlM

IInIOMOPbE.1l

06noJKKa K nepBOMY H3)l;amuo

(pa60Ta npo~eccopa B. A_ <hBopckoro)



nORCHEHHE K OsnOmKE..

06J[0&&& J1.CT08~et Kun peaaBtL ub ~8pelJ B.la.ll;lUUlpOX
AB)(peeJJBqex ~aBOpCB... Eu CBoICTBe8llO Boo(}Dle &'10111 Xl,l\oa­
H01, TaB ]I l.leCL ero rpalimp& Be DpOCTO 1I"paWtJ6ffl JUIIlrl, no
JlJ:O)UlT BOBC,..TjTBBHO :B ee t'txOJJDJalI tocTa'B. BOBTo.IfJ. Jtaa8aa
pa6O'r8 'IaBOpeBOrO een, J:JAOZectBO.. aaCHm;euoe lIa'ellat.'e­
CSOD MIiC.1IBIl. Dum Ta:soro POA&-xoaelf 6~ uepBLlI, B Kame
BpeKa BOOpOa.ll&IlDleICJI J'P&lIJ)pll. lteT&TK euslWL, BOT aanpa.­
.reus aeB:yCet'B., soropOIlY B o~eJl CBJiTt'l'B'leCaOX ea.-ale rpa­
.I.~e:l E1DTlpu UpeJleTOBT ell(e (S01'8Tasi ZM'B&. He 'tonKO .8
npUllareJlJ.JlOeTR Xl,ll;OJlilIBr as 1f1T1toe COTpYAIIJl1JeeTBO, DO • no
e~eeTBy lty.all1'ypSIiI:I 3Q&1I Bamero .pelleu, 8HOp" SltarJl sa­
18.10CL IlO.;xe3BIlII ,1aT~ Becson-ItO noseaeUI. o6Cl&~aeJlotl06.11o.u,
B eMiR c soe..K8BBlllI BaKe_UJl JI& B03:MOZllUi CIllilC.I b..lOmeH­
Bol Teopu JUDxocTel, np••'UTenBO & lrCKyecTJly.

Up.nO)(KKK aeCBo.tUtltO BII.Ienl UCHxoJOrllR apes.a.
Een CKOTpDl" H& UpOeTplUCTBO, "I.pea Be c.nmoll mapo.oe

OTBepCTRe, ea. 6111.",- Bftopoae OT Bero, oeo6eno npil Be CDm.OK
.pKOll oeBe~eD. ~lU.t e OTBepcuex t TO B DO.le 3peBRA nOJlaMeT
• n.loe~oen MeuJ.J; no "Sal lie 1I0ae, UKOKO.l.poB8llltea: OUOBpe"
KeDO R a& :sa:,ilRJIOJ( OKB031l C'te., JIpOCTpaBCfte • HI JI.J:oeSOClfaOTnp­
CTII.1l. nmrrollY, eoepe,llOT01JBIULse:& BBIKane. B& ocuem:eUOK npo­

C~paBCTBe, B OTH08£eu.. e••oro OTBepCT.s-;,r.raa BII8Cre • JI.8_
ero B Be BJJ~BT. 01£ era lut.le.l, BOl'Jl& npOD"a.a :qpea aere :sr.tJ6:L
DPOOTp&BCTB&, a KorJ(& yae npOJlIlBll}'.I, TO nepeCTLI BBJ'en, BO
Bocnollfi&BBe 0 B~eB.BO:M He xoaeT OCTaBJI'U, COlu&ue: CHyTHoe,
n01JTll OessaTeJlJ.Horo nopaJlsa, Blleq&T.leoe OT HOI creBIl 6ea­
npeeeaaao 6J~opaatH It C08a&UII to, no 6H.lO paaee BU'lID..
C08H&BSe seo6xo,lJnfo PUJ,I;BOIIeTC8 lI~Y O~P&3o. B81IOepe~e'lBe..o
apBTe.lltUYM • o6paso)( :r.OCB8SBO, DOcpeJJ;M&eBBO - 8pJl're~••
A&Baex.wM "leK-TO lJP&,Il;6 0688&aHB. npH 91'0 lCJlOBISX aeenp••ua,
B e08uaHDB aUB1JlIH {}sa neKeaT&, Jt~B {Jsa CJIoa: &.JeIIOSTO.,....:.
C~HOPO..ilHx no C3DoeKJ cofJep:HCa'Httl'iO, so eynteenelUlO pa..opo~·
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DUX DO elOelJJ ft(M():JICIHUIO .. COl."'., - B 8TOII cou. Be
BOOP.Jl1RBpyeJlIIl; I .&••BO lfCB.IIl1J&lllQU .lIpJr APJr&. -

BB)t lIepea OBOIlHoe eTeBJlO e.e y6eAneABee upBBOlD Jl
TO• ., ac, paaJlJlOeBJlm: Haps.., e ea..H. Dela.Be., B COIBaBBB Ra­
~.'lBO II' CreB.lO, pSlfee ue'saaa Ba••. 1BBleDoe, BO ..uee .,.e
Be BIIl••ee, :lOTS a BocupHlIIDlaexoe OMBaTeZltJUlil: apeRBev .Jla
.aaae npeeTO oca3au.ell, S&lIpll1llep,IOP;t& .11 ltaCaeKe- ero .16011.
OrelO~a - ZUOU8CllU • apx.Te&!'JPJl1. JlpolleJl& cOBpell8SBOI'Q,
T. e. a&'MBfIOro CTe.l.lO.t OIHI, xu BeKoe1'Q .Ize.oTJeper8a 11
Jlesoeft Jf&e-U'8IUi1i II llocTpolau e o6mlpuliI•• CHS.lamUlJlIl no­
xpIITBaIUJ, • Jl&ae .CT8URJ18Ji.. MOaMi, 9'1" npo6.aeMa c;te.Ka­
.lac!» Bee.:K& .acToIUBol.

~ + ..

1£o~a Xli paeeMaTp".aeK npolpauoe TeD'r ..qul~ee 8U­
JlllTena,m TO~m.I(JI', 1I'U}JIJlep ~PBJK e BO"O~t , ..~I
CUODlI:ol &J' (IJepu,uBQJ) • DlJO'lee, TO COIBa-oe 'lpenJalubo
TpeJJo&1l0 ~'O.TOB .eJUl PU.D1JJIII1I. no nO.lOaeJlQ) • _eM (eo­
3BQ.8), &0 O.uwpOJ(BllJfJl 110 co.-epmaa'J) (-II B 8TO.~ D9C.leA­
He. o6'C'1'08TeJlltClfse - aerOUBB TpeBOrl-) .ocup•....-.ot. 06eBX
rpasel JIP08pa1lll0ro Twra.. Te,lo sa,aeTCIl B eon&1OP .t''''' o~eB­
BoA ero, UB Htf(,mD t T.. e. Te.lat R-B&B HU'fIIlD, apne.a.IJBPro BIl'ft'O.
nocao.l:bs.,. OBO npoapa..ao. Ht4ttmt) .peaBIl, ORO ee.. .~ ees­
ADJ); DO 8'1'0 He'ClTO npeo6p8801lIlB&eTC4 apBT8aJUlJl 1081:0Jl.II&­
BHe. DO 1JTO~TO "aK ~u spue.lIlJloe. npoapa1Boe-upDpaUQ,.

CKBOIIIJn8JI aeJleHL leeellRJIX pout 6YA1'1':I ee,~e 'fr:BfJrY
:BOBOe He TO.I:&.O llOTOXl, 1J~O JIOHBU67C11 "panel)' hOBO) J BO •
npoere no ODTaqeeKol npnaae-(!lIoel Dpolpamoenc aa Me-
peOCBODJr'leeJt1D rS16-II1 npOCTpuCT••, 9O.a. 'l'01Jeu& .DC·
lf01JU.B, XOTIt 661 ][ _owee .e "uel•••a". 8T& JUIJ.1t ,-lIeQaeT
r.lyCSJlllDle '1'O'ISB UPOerpauCIB& B, «S'''J'l1 rye.. ,pacmpel"..enoJ),
leJlleT ~ e AOCTaTomol ucuoJ[orB'I8Aol np-.pnuuoe'l'ioJ),
~ ITOr. Bee npoCTpaueTBo~ 08emeCTBUae:r., Do....,..aer IpaTe11180
sapanep C'1'EUC.aoB.~1 TO.IJU. 011.,11: ORO «",. . Jr He 6Ct1l:6_ lJO­
BCTDJ-SBrU,IBO upeleTaB~eB.oen....TOlIOBCBoe 1'0 11t. ~.~·:B emu
Ol8S npBl1ep, oeo()eBBO lIB8TBlI'. lto-'fO lure np8DUOC. eTORn B
PoueCTBescwol CeprJleJo..Doea.lClol Itepu., DO"" upa..o npOftB
3UpIlTHX napCKn •paT. CU08L pea,tSJ ~ Boao aulUM JlPe­
e'l'O.l:,. e&IIJllS :ap&ft, .. 001 1Jepe.-, 611.11: Bllla_» .Be IBBoa},
peas)')) J{e~Jm pemeT&1 JI& ,.Ioae. TpH UOB: UPOCTPlL8.eTB&;
DO UQ.LII .8 UX Mor ~T' DI[~.11 aeao Tonao oco6ol &,&IOMo­
'-BJJ;R'el apeJtKR,. TOfJ{& lJl8 JlPY'Jle nO.lY1JUII 0 e 060 e DOJloaeJDle
B COBBan. H, c.xeJlOBaT"~IItBO. cpaJlBBTe.ll.HO e TeJl, SCBO ]J.JI;a.JaI~t

o.eJUlBuJle. lEas nO.lYRe"lIleMByJl~.e.

BT8., • apBTenllOH lIpeJt;c,:aUetllB Mlpa B~o610JUl)(O, aa­
pBX! e o(ipaaaxn co6erBeBBO apIJllJXJf, pU.lBllaTlt 06puK O'l'B.le­
1Jf8B().ospIlTenBwe.. npaeJTCTBp;nUU8, onaco, • Jlpe~CTJ• .le&Jl'B Be..
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lCTpall••O, eBlom 60ROIOJ;'O ape••B. oeaaallaa B JrjH)lIIfX I.capa­
na. t Be ;a;&J>m;u 'ISCTol sp.,eSBOCTH, HO K llel UpBJJO,-8m;JX, Ba
Hee B&IIe&&I)~IX. HJI&1J~ l'OBOpS, B apKTe.liBOIf npeJtCTU.leBBR
een o6puu IpaTenss!,.. eCTII-B telJK 6u ap.Tenll»e. ~e TPlJltlO

. .,aBaT. 11 &TO'" JlBole'l'BeBBOCTB apJI'leDBO n~Cr&B.l8eMoro.!Jol..
ontelDlJIO D"p.BPO,l} reoae1fp.'iecBol IJ.lOCSOCTJI, UpK1Je.»' eOOOTlseuo
apBTeJl:hH.LIe OCSpUH eoo'B~Blm Aeih~'l'B.Te.l ••ol eTopoue U.IOC·
BOCT_, & OTUe'leUO-8pnenJlYe-- )I.BllOI. Be,n aPYCTOPQBBOCfh
reOlllelfps1ietB.ol n,JrCSOCTll'. e~. 61MBO.l olDy-p.aaGoro BOola­
zeDIt. B eOlaaSHII ~pBTen1li1X 06paSOB, Uo-B1Il'l'aa npeJl8.1ltHO,
T. e. KorA.· To~a ~&8Ae.rembJl: e..oe. npoeTpallCU& tSeeKoa*uo
.&.1&, a BeCOeJl;BSltMOCTL 'tex • ,lpyrJIx 06paaOB npeJl,e.lllBO ReDo.
Eoa nepe)Ull)~ C'1'o.P081 n~OCJOBT. lUI 6UOuM, TO 0 Bal.el TonBO
on.tetJeSBO ,HaeM. HI> OTB.le.eBIiO 8HaT~ 0 aeKOTOpoK ,u..S,JUIOJl
o6paaer ty,IIlBoe-r1t _qTOporo-lweBBo _ ero Har.JlIlB0eTl, ITO ..a­
UT ••en BOeUppTJI'e ero saSBJI-TO UHWM, lie .p8TeJl••W., eno­
oo60M, DO e KoppeBTUlOII sa ap.TenBOCT~ lIpea OTI.selleBROe no­
IUft'lJe ID lIpel 06Pl3 llOenOJIIIB&Bsa. J!etiCflUl'it,me;AbHOCfnb, B ITOJl
CMy.c.Je t eCT.b BOR.lom-eneOTB.lelJenOro B uaruAlI.td' KaTep.....,
.1 .OTOpOro B OlUO lI0.lJ1leRo OTUeqeUOe; a MHUMOCmb-6~O

801L2l0DteUJl8 TOlO _It caHoro OTB.le1JeJIHoro, 20 :a nr.lQHOK Ma­
TepBue IIBOpO)lBOll" EC..lI.,fO,IPIO, .-eltll'Bftensoe.,. eeT" &ACquaT­
RO~J. a6eTpa&TBO.ro • sonpeTlloro (Hll1'eropBUOCTl.), a .....
140tT~-e'1l'B0J1B:'1BOCTL (a..u.erop.'80C'!II.). B STOll CKLlo.Ie K BU­
~e.IlT rOBopBT~ 0 lIOHJJmusa:~4. DR outY'Uf6~M~

MW%, IfJIB OUlYtlf6H~ M1tU..4I080j 91'0 ee'J. llBB)lO~ npe,lle.l»H4S.
Bea»OM 4eJlOt eA-XCTBen"e eO,lepllaale OlllYlIlenJl-81'O 0&MU ero

, 1QBCTBona& Ba,JB,HOeTJa; BS:ODJIO. -0 oJl1ymeue-ae npOCTO
HU'HnO, UO-.lIpJ'l'Oe oucrm;eaae (-860 BORKoe UOJUlTle e:aeUB&eTeac
Be.&OTOp.blK 'lyBOTBeRRR)[ 6y4leTpIlr01II, TOUOI> eacere Ilp8J1:0zeua-),
8JlUepII,en.pyeKoe DOP0.l.Il. nOHaTaeJ(. YJlecmo lICIlOOIlTIt TJ'T
MeIHOBI'OBC&Rt TeplllH Pseudoexietenz, XOTB J[ BHe .&KeB& sa
3BaqeHle era 1 Mebosra. 9TH 0006...10 yCT&UoB.xeUH8.8 eo..
DaBDS 1J'YBCTB8BKse 8leK8B'l'bI • KBBKliJe o6pasII BlIOJIU8 coo,.
lIeTeTBYDT )(Jl••111[ reOlleTpH'IecB.1I o6p&3~. llOlepJHOcTB. Huaqwe
me )11111.&% Boeup.8TIl' BO BCJlXOIl BOKKpeTKOII 011.llJTe lIo6",,,.8T
JleK)'eeTBoBe~e.le nO;l;l.,TL () MHUMOM: TeopHH llao6pUBfeAJIIIJ:
.cBlcCTB Sa..-.IeaBT, C.zUOB&'fenaO, Kaa·TO eEU&TL esce "OBO 0
npe,uarae1l011 aeTOJlKOa8ollU leOMeTpa1J:eeKBX J(IlB.OCTet.

I

06p&'l'lflICJI Tellep~ B nODSTBe flaBopesoro-BOCDO.lJ.30:l&'fDca
p&8.1BlleUEeM ~BJX P0,1l0B apBTe.aLHBX 06paaol, C TeX lIt'o61Jl xy­
~oaecTBelQlO BwpaaBT. TeoplJ> lIftJ1ocTel.

Ilepsaa aalalla, npe.D;.IeaaJS:m&4 t'p&EepJ,-9TO 6L1J1o COlpaJlD~

• JTBepA.T' lle.lOCTBOCTi OCHOBHOI 1Ic10ea00TJI, IlOTOKy 1JIfO 6••
~e..aoetaol U.JOCEoeT. Be c)sJrO 611 BoaKosHOCta Be TonBO 1106...
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pazaTlI sa CTOpOBU eR, 30 8' p83Jlnan ca..ue CTOPOIfR. 9ft
nepEal! aaJl&1J8 oClmecTBtleu& ua81'lUeJMC.U, llepZlIB&mulJUI OCHOI­
arm JLl'OCKoeTJ. aao6pazeB.8 .& D.lOCBOOl'JI eTp&p.u;", a T&Be
060aBa'leH.a~B TOqeB. KOOP;UfH&TBYX ocel: 6JP8J(B" X, 0, JT •
BepTJIKaJ[~J), npoxoAIJDlem sepea X. OaKs, 6JBBY X, 0, Y; AO­
CftTOmO MaeeHBlWe, CJJaM '1'01 ae lle.n:. ICTOiqRBOOTI. r~a811ol

BeprDaJ[B nOl1F.pen.lell& em.e npBlloAUTOC'l'LJ), cpaBBUeJJLllO 6
IIKe1le. &BTOp', apno~elcs HaA JlepTKS&JlLJ) tanua ere,

OTPaall~, BaH TaEOBM-IOBeuo, 118 68.188, a 6ealUieTllaa:
OBa eeTa OT.,z81J8BUaa , B03110aJIOcn 8806paaeSB' . B 91'oA cTpaR.~e

611.10 cSbl oma60uo Bljen 6YllaaaYl ....eT, BellteCT"'0t 8&&01l01
Cal( no ee6e lie eMit D D.lOCBOC'TIa, BIt Yffo".IB60 noe reOlleTPa­
qeCSOe; no DO" CTpUBJ{8J) aa~o paalJleTL 6eaXOBen.O-TOBB08 ape­
C1'paBC!'AO .ao6pa.eBBI) aaE (Sa DpOapall11JD DoleD}, Ba.lo.eBBJD
HI ....er, am noreR8, tall& no ee6e. ente R'e een fa • .Ia .QYr&B
emDpotla Jl806paa.Te.l:&Hol D.lOCKOCTB, a-BC4 1J.lOCloen.. e oGeB••
eBO.JlII 6TOpOllali'. JI Bee» CBoem TOJlDJ,eJ). XOTJI 6u amy&.lIIUO
6eCBOrre1JBO·KUOI). 9'ra II.lOCSOCi'1t .I.Y,llOZllHSOK COIJJ;atra.

TeaepL JJ,lOaElIltY Ha~o Uar.IR.lHO DCBasa'!']), IU 'r1. TaB .II
APlrJD CToPOBl aroro DJIeHOllHOI'O upocTpaucT»a B IX Balleones­
Bol TOB&.IJ1UOCTII. nepe){!UJB 6'l'OpOHa' nJlocxocrat xaB lieu()CpeA"
euemro apRM88, O().I8;taeT Ten,lOTOJ) 1Jy.cTJlen. JOeupBJtlxaeJlOro
B BLlJtBUraeTM anepea, BO BII&aX Be 6.nze K t.,.'e.u., lie- oeaoa­
BY B.lotKoen sa,anscel. Uonm,,1 upa.lloyroJl.Ult, 8aMTpIXOB&Jl"
Byt ~epm. mTpBXOK) no lIepaOTe JlITPIIJ:& B DO NpBBOBTanUOCft
ero, Kas ftD.lltIl. Aae1' o6paa uepeABel eTopom UOCEOCTB. Ha
lIpSJlOYronH8se, lSJ.I6TJIIU Bnepe.l, alo6paae_a, BU aCTO ae.­
eTBITe.l:LBJile o6paaH. ne.ly--&.lJranc • Malyi, en.lomJ. 1Jeps"Y1
IIJNlKolrO.l~Bn - ea)(ye ftD.lHe • eaKllIe BUOT,n&mnJ.le "Iaet.
ILIeUO"lBOro lIpOC'l'p8IfCTBI. TOBIIWI 6e~aa ••ell", DOUIUB&a: BX
TO~~BJ, 'tell C&KIIX elite llJl~B.rael' JIX, npa~....aJl B apBTeD.
Bee 3TO---Co6M'BeBBO apne.lLBSe 06pWILI. Ua JlPOT••OJrOCT8.sSlleTeB
IIp&Baa 01' llej)TBB8.1B CTOPOB& 'IeP'l'f~"" pelaBHu 1I0'lTIi BCJt.lJD­
'qB~J.1I0 6emJ( mTpnoli. 3To - JlB••as CTOPOB& 1IJ11esoCT.,
060pOT ueuouoro npOeTpaEeTB8, JI Up.TOX Be "(JHOZD"Jl1J,OO ero
MeeTS, & TOI: eaKol o 6.raC'fll, 111'0 noo 8&mpHXOBaBIUalll OpRYO­
Yl'OBBllBOll JleBOI 1J~et'JI. rUBUFI ~aau NUlIOI CTOp01lLf ecn
J.tyra paCnp8){,I'RI)~eteH rBuep6o.'l1l-JlJlDOrO Upll)l&TK& .-elcTBlI"
Ten-Boro BJI:.IBUC&, 1.&&0101 npB;l(&TOS ,1l0.laHO npe;tCJaB.l8'C}) ce6e
Saeal>lUlU.eJI 9.f.lBIlCa J era lepIUlBe.

qTO(SH npBp-&T~ 9Tol JlRDK I(BemOCTJ" rpuep emu e@ cepBel
ropu30BTaJ[})1UIX 6eJ[lIJx mTPBxoB,-E sa a6cTp&BTBilt 6eeU;BeTBOCTB:
JJJI6JI01JHOrO upOeTpaUCfB8 UOJI:lD.taClt 10J[OJP[&8: cJMaJl. JlIHltS:
TaKOra- D;:oefSJ npoTHBOnO:103Horo 'I'eu.lol 1JepBOTe uepenet CT()-
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pDHLl ILttOCKOCTK, naf o6opoTB&R; 6e.urit ~Bel' 9TOrQ o60pOft J4&1.0
uo_a80 DlepS} cupaaa. l'Ae nox~eJla 6e~aa pemeTE&,.

Cupam.r.a8'lU, DO'l8111' o60pOT .sa.l? JIesoe Jl,e.zo,1JH Pal OR
)lo.-mea (SJI'l'II IfbaM omaTOUBK e.re,loJl 0'1' 1J}Btf:aeB'JlO-BOenpus­
'IOro-qepllOrOt TO eM}, AK IOBO.lBRTUltJlOlll 06p831 iLl. ·oora..
1'OUOXI UU,. 1l806XO~Jl.o. 6~ DeBBO 6'.ISK. ~: 'p''fUII­
BOC'l'L, BaS ey6eTp&T .-eleux1e.lltllYX 06pasOI, BRp&ae1la lIP.err­
CDuell lfelI.lol tlepBOTN; CJle"OBa'te~.ao, OTe!TCT••e 8paTe.IL80OH,
T. e••e:lOTOpoe "NOB BOClIpB'MIe, o,op• .leu:aoe, t'a- , apll're.lWlOe,
no610pxO upeACT8BUeT0Jl aeraTllBlUlJl-. apaTenaae, 110 'op.e,
• lIespeeDJlOe, no ooAep·zaRBm. BLlpsaa... &TO lipaBU hml
.urrpR'X: OR-UK DlTpBJ:. '1'. e. 'tf8pa6l1•.&0 .mmellHRl e.oeJ UpOTJI,
nym-ot B8JTPK, lJlIJ'pBJ:]I Be mTJ))1X cpu,... TauK 06puoa, aTa
JIP&B84 'l&C'l'.& u:pe.-e'l1'8Z8a us 611 ae lIapaeOB&BlIof, & .....

.reno', BIlI~uol,,,&B801 ae speum. Kal. TaICOJtOJlY, a 0CII31J11D).
BneuTJteBlle otfopomHOCmu BTOI npDol eTOpoBiI JC')'l''''~.uiTca
Of' UUpT&uo' sePBaAllO • TO.8 «SemI( mpnoJt, _ Due.
JfpaBOX yrz" 6y.llfi 0: aTO-Se' U&M...I.60 BOBY 6p.A. & 10 ae
eaxoe 1JepBO"JII'1'pBIOBoe 0, 1JTO I.,.BO B S••Bex .leBOIl[ yr~1t zo
lJOClIpJ!BAToe~ n.lOC!OCfi. MoZllo aOBCIUI'J':i eoonoJn'eue np&­
sore It zeaorc 0/ T&K: IIpelmUB. ee6e, 'ITO aa 61J1aN pp....a·
meJl tSN.lO (is: Ba.nltcaJlo 0, BOTOpoe BLt~a••.I0e~ fis llltl1y&10 11.
060POT8 .IlJaa. a"a 1),.&:8& 61J.I. 6N, Ue){OJJHeBaO, • ap1lTe~J.ROt,

H ocna'fe.D:DBO'.. nyorlt, _.lee. 9'fOT .De-r leTlUlOIIJleB BeIlO~B"'O.
EeJlB fly aaTeX aoxY..1l16J,u 6&.1:0 UP6Jt.l0ll6110 Jl806paaan p.CPl"
10K 3T01' J:.cr, CIlOTJUI sa Hero Cnepe,lK 'It oeaa.a 81'0 o40,.T
PJBOJ), TO DOJlrJa.l:68: 6a pweJIIOB, nOJlo6B:.hI1 ~~OZJte 4iIBOpCB01'O,
It C 1'U1I:. are pa3l1em;euelf.. Be», npoe.re.... IDPBB1.~BOT& 0'1'
o K X 8.Ml8OM, p.COB&.I:i~.B UpO,lt,O"B.I fiB Hoe B&6....1>..8••8­
py"OtD, B B.eno e TOA 'IOnB, rJIe ~I8UCII «Slit ~JQ'SJlT.L f.-a,
If. e. DOBe.l 6Iil P1E1 om TODa X K O. C.(8)10MTeDBO, TOll..
ILIOCB06TS DOCT8JIeJlBO Y,J;&JrJmlqBeea OT BepTltK&.IH, wO 1Jepea X,
OUSUlelll 611' H& pKelne Tome lA&.IJJDJIlJIIIBes: Q1J BepnK&.m, .0
,ae Be B.re»o, a BBP&BO: ABa.eDft PYKII no Jllle~ eoIB&B&.I0CL
611 npo,llo.ur.eneK ~BJfZeUa f.lSaa.. !J09TOJ[J, 'Iona O~ BU OM"
saTsnBas, oauaJIaca 6u B& Hao6paaeUI. cool ~U8:&oJ or
rollU 0, ER& apne.n.lIoJ; COOTBomene 8X .o6e.x 6S.l0 6ll npa­
O.lUJlTe.l:LHO BepBa.1Lm.~ - npB6na.BTenBO, DOTClll 1JTO .epa
npOeTp&ReT'& OeQaTe.llrBOrO 118 TOQetTSellBr TaSOBol ae-apJl­
TenBoro.

To .8 P;O.lSHO CKSa&'1'£ J{ 060 .BeeK qepTese, enpaua .laIJDl8J(
sepKanBO • 3PllT~.lJhIlJJ) Tpaaen0311D;BZ» CeR3&TeA'1aUOrO oTpoesa..
o6opcmrol CTOpOB.LI ILlOOKOCTJI.. Haaqe resop.., nplxo~ lDlo.l.U.
U,IeU01JBOe npOCTpaBCTBO DoGpaaeHBIl KlB tis p&C~en.lellJllP( la
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.aBe CTOpOSU, G IIOBOpO'l'OK .CIIO~& U,KOe&OCTl'. as eTpan~1I&JlKn,
J!a 1800 010.10 ltepnzuJ,sol OC., Dpoxo~aD(el 'lapel X.

TeuepIt-TO a Jl&lIIa1l8HCII pemeaa.. r.raBBol TPY.DOeTJI l'pa..
Bep~-BarJIBABO nosuan., 11TO o6e BOolO.law lJepreu, I1paBIUI 1I
.JeBU, Be npocTO npa.loseIlLt APyr B __PIt'Jt IOTa till • paaae­
Ba'leCTBelllll:.te, O~Ba 1JBCTO-apBTenRU, QP&8 IpBTenao-OOas&­
Te.l1:lJl&R, DO eOCT&B.hmT ••eHBO oe C'l'OPOBH' oOHo4 uoeJ.OC'l'••
rpaBePJ npel CTO« .I0 1I0X81&ft .al'~8J1KOt 'ITO Ilpa8&« Il8CTL .ep­
TeZ& ecn TO"~KO noaBaB&TeBBOe, DO H8 ltllJleCDeJIJIOe pacaten...
JleSRe D.lOeBOCTB. :no lOCfBI1lJ'TO Jlo-uepnLn 'leK, VO. • pU'eAa.
Bepue. aT. ewpOnI DdT B&JQ;&a UPBIBU lJpol-. ...e B&­
6onmoro nl'op1»fa. It AP]'l'Ol eJrOpoae, K 8TltK. ~J.a upopWlua
B8a.lflllJl CND c~poa BJlO•• BOCGf&UaB.lbaeft4'. npopliIl ClSBOS•
.lBIl;eBpl CTOpOB, D.lOCBOGTJJ lIpO'8~~eB B caKO. Blle~J)DteJl

ee Jl.eeTe, '1'&. 1le oaa BSI6o.lee 16e,aBTeDaO .aeleT••l'8na•• 9ttO
C,Ile.mao Il&r~aJlBO, Jt&EBlt--TO .QOBIJ~1JeC.la. uepeBOeGli Boeapa­
BSMam1ll61'O ltellTp& e03JilaUII-UO IfJ CTOpOBJ 11.100Boo,... TOI)';.
Talf BOCBpIRBK&&TCa BTOT me JleraTlIBBo..6e.m' ~t~ o6opoTB, 0
K.o6pazeBlIilK no aeJl'l lI.wI1UHlI II aepBUIaKO 06pam.eBBWI
CSJlBO.lOIl 1I••xoe.,. i, nO,lo6JlWl BepBUlalloxy 0; 0T'1'J_a STO i
6sJlo 6111 B.~HMO H8;1Jepr8BBYX ups.o, so GTe.". OK() BOCllpIlB.·
llaeTeJI aepunuo: STO-O't'eIOAa' ••Aixoe aao6pgene IIIGM 11&­

'1ept'&BBoro i; • .1. OTTY_ oCII3&eIlKl BlalllJlE.ld e.lQ 88~clt l18"lep­
T3JJBoro i. Hao6paaeBlloe 6ennl mrpBXOX, &TO' i OlIO UHOeO sa­
paxTepa, aeae..llJr 61&:OB X, 0, Y llepfWlel eTopom lLIo"ocTa, B
JJp,RTOll 0110 6e..1ee 6e.loro 060POT& ILIOCIOCTBt '1'. 8. 'OTB..elle~ee.
9ro, :UPOPJitB .u~a eO-ToO BI~, B.u spne.uaO-Tpaa:oao••pOBauyt
pe.lLet, o60poTa, moeo caMoeo, wo Hp8,leTaueB' npaBOI no.J:o­
:BllBOil Qep'1'ea&.. Ho nOT npoplllS Be ~OOp;a;'BBHpOB&Be .IB~OK uoo..
KeeTH B epaar-6nae lJepHOrO Jrpll1loyro.z,..s. B ,.anure era:
sensll BOOPUUpoB&TL OJUIOPOJJ;B08, KO UPOTB'aODO.lO&ROe .0 110·
.I0aeB1IJ> B eOBBlUB.

O~e CTOPOHiI UGeIOMa CJtll8.Y8U)TC,I • ]J npaBol ...en
lIepTeza,-06P&TBIl.ll upopsao·. .n ....OC'l'. B Jlel0rBJlTe.JJ,aoClJ..
Ho ~..paftep UPOPIIB& TJ'.l' IS .e BaI'.IJIAJI.LII, a OTUe,eHJIIIJ, ae
TieT&Oe RCBOBW){eUe, 8 paCn.I..Y8'l&TOe 1I0eUOBlIDBB8 0 JlO~BTrO)(

apKTe.1J.BOM ap0crpaBCTBe, 1teD~YB&J)lIl88 B& UepBJD. JJopax BeT}­
Bolena I apOCTp&lJCTBO OCSI&TeUBoe. Tu.. ..emro BOenOJlIDl8­
uex nps)I;CTaB.l61l8 Des Jlloro ~epHo·mrpllJ:OBO[,O SJlDUOa DO
.l1larOBaJlLH0-38mTPRXOBDBO.,. 1JepmJf me IUTpB10X nOD>. Taaoll
~OCKrrOI£ ;l.eIC'rBKTe.ILuol CTOpOB.L1, XOTa If sa rpa~e lIn.OCTB;
B&XO;lKCIli epeAJI XB.MOro npOCTp&sena, oa Be BOOPllBIlpOBBB e
UK. STOT .aoes1TO&, .B eoepaemnl C 6e..ro-mTpnOJlUK BOeno.tHe­
BRell SJf.llHIlCa JlO 6e.lo·nrrpIlXOBOJlY &e DO.Dl, nepe.J;aeT f)SIJB.T1­
a~HJ) reOKeTpB'IeCxol ••rypll BpI ell uposa.le CIBOIh Dt!OCSOCT}"
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KOrJl8, oua He ODpe~e.IJI.lae:. eiae, 6Y"'Y,a 11 lIJlJfMol, H j(eICTS..•
'J!eJ(liuol epa8)'•

B03Bp&IQ8eJlCB K npopllBy .Ie.ol .aCTJI .epTesa. Pea....
XOJlTp&eT 80.181, 1JepBOrO JI 6e..loro, ~e ..aeT 3TO i IpATe.lUU.
118ll'l'pOK Beet eTp&B.~, BeYlepaB.O eocpe){OTOUI&J)m:aJ( aa eelSe
1131"41(, BC.leACTBH8 1Jero Bes .lens 118cn .epTeza eoaep~a&TeR

n]1Jf.M'bfM .peB.ex B nOTOIl} C'fODlf sa C1'paHJtl\e • B 6B B~OCEoen

Epaftue yCTol'.lllll0. Ho Tor.-& DpaJl&ll ..aeTIJ Hso6pazeBIB,oco6e.BO
.pat U. BBBB'euo UABT0a 01JeBJ. CJlY'l'RO; ape0811 60£0.11)(,
aOTopoe OTT4H]'I'O JlelilUI npOpLtBOM. BCJI Up8BU '!&C'f)., .. no xa­
paneP1 P88L61r1 .1l1J)JIW,S OTB.leqeBlIUi JapaBTept OBo:naTeJlJ-BO
Tepa eT aoopemOC7Ja • yeTol'lIl:loCt':L. TyxaBB&II DJ[oeROeTl. npa.ol
'faCT» B306pazeBHSI, 01'~eJIB1JlD.CL OT 1UO~JtOCTB CTpUWI(LI, 10.111­
meTeS, :ep&JtUUtc£ 0&0.10 OCSOJlHOft JlepTBSUltt B3XO~BT B" SpiTe.!"',
UK 6» BU.lOJUl:aaeKaII B& .JUD.O BHlra. Vplt lIeDO~BIZJlOeTH .1&1'01
ea spumaB.. (}To .ue'laT,zeB.lIe JlO.lBIISUOmB upaBoA eTOpOllll .pea­
»s1al:s:o JIo,uepsuo, :DO nepBB.I, Tpe%-cTYIIeJl1l&T06'nJ) ea D.lOQ­
KoeTJt (pemewKa, Bilme ell, T. 8.. 6JrlDBe E Sp1lT8J(J),-ropDOB"
1fULaaa: IIlTpUXOB&a, 8 eme :lYme-MOpaa pemeTS8. B U&JlpaTe),
BO BTOpJilX - sa'S 6& uepcu8&1'J[BHWII e:moa,.en811 DapU.le.left
o6eJlx pemeToB. rOpOORTUI.R'ot mTpKXOBKH :8D.a1, ezesa, 'TO
ODJlTJ) saBO'-IT B& lUlC.lL 0 BaUORBOeTII Beet nps.oft lJaeta..
Baa ee.u 6,. ~IJC't 06..0&1. OTOr.lllAe.B: JIO DepTBS&.IK • CTU 611
ea- eotSoD OTBpK8aT,ca; B TpenBl-TOX]' ae BO¥lIOaIn;1fOIl80KJ
JI, B.ecTe, 'YB~IOBa.lUIBoMJ 8&Jflle.ry cJloeo6e1'ByeT B8S070P08
pacllIlpeHHe Beel npaJol CTOp08N rpaBDpJI, KaB 6s » eBJl} npa­
6JI••ens upaBolO ea Epaa .B r.laa,"

HaKoBe~, ocraeTta CKU&l$ eDte secao.IL&O CJlOB 0 K8){Uaesx.
Ma .a1Ja~R e Toro, llT9 ••• Jcmllu.lnaeTCJl eallalt BIOCEOc.m.
Bso6paaeBtls. Bo n..lOC&OCTL Be 11[01'.1& 611 6YT:L lCT&BoB.leaol
•••, ec.u: 6w Oil. 6LlJI. TO.I~BO Ha ea nepeJlB'el eropoBe: TOl1)J;&
JIpOdrp811CTBO C'l'p88J1ULl, o6peSaltBOe C JUI.u,a, T. e. orpaDBlIeBBoe I

cnepe~, yl'.q6.1JJ.l:ot:6 6Jf 6eenpeAe.lJiHO mKJTpIt eTPaH~Y, II Be
Jlor.ro 6u 6HT:L P61JH 06 o6opOTe IlJlOC&OCTB. O.leAOI&Te.lLB.O, Rq­
n~1I ,lto.lauy )"CTaBOBIT» Be TO.1l:LBO uepeplJl> rpaaKn:y JI.LOC£OGTII,
ell oIBD,O, KO II BRBHDI), ea 060pOT, CTalrJB eo6om Bee D.lOC:lOe
npOCTp8aCTBo, Ea. 6R' 88JU'llM ero lIMUJ ~")UI eTea.l:a••• BaA­
nae.sx Ha~.Iez.T ollpeJe.un eo6om Bel) 'l'oJJ:m:y 1LI:OCKOCT8'. c)a­
DOpeRJlI: AOCTBraeT 9Toro, DPBJp01UBas: 6JKDH _.lD JIX 9.1ellelr.l'R
& paaHtMf- cropoBa. B.lOCROCTH, npB'lJeX MH, HsnpU'J(ep, IIOJJetneao
IIBRO B3 nepe..uel cTOpOBe,1JTO uosaaaao B ropB8oRTaJ(~BOI DlTpB"
XOBKOit, npRCOeA_BRJ>m,elt JlpOCTp8BCTD& aTn 6YKB • .IeBOM! ups­
lIolroJlLulKY :I0MII03BIJ;BB; M, T, B. :I eJ(OB8 "reoJ(eTpD." O'11le·
eeaa K 060pOTBOI eTOpOBe, BaB B&'1epTaBBlie 6eJUilll DI'l'pJrxo_, •
11, T, H B eJlOle "J(B.BMoCT."-tmBTYBPlIlT, '!aCT~1) OeftBaaeJa
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na ..ane. 'l&eTltll .e IlpoBUKB&IICI. B& DaUB}, BaB 6a nJJOf/lU'aA,
npOCTerJIB8JI eo6010 ,O~ IIJlOCBOO'I'B; JlOC.lelH811 6Y&B& YOM
•)(S.Koen" oco6eSBO BHpalITe.:lLHO Becn Ty ae lfJYB:&ltHlD..

Ho o6~ozl:a Be BlIO.lae ~oeTIrua 6u eaoerc ~a3Ila'1JeJmB,

eO.JD (S1l II....~BCH C.lYZIJ~1 TODKO ~usx rpa4».au, a CUM rpa...
• B&& .:1 6.Y~a 611I 1!JSA& ax eXile.!!. (}1JeBBAHo, .rpacfJ_lIeoue eee­
6eJlJlc)C'1'R BaAtme&Bd AOJl&IIY He TonKO lepaan lI.lO~O~.) KO

]I nepeJl;sn a.poDoe npOCTp8BOTBO HIrroB~.1 rO,loea • Jl&p8lJITL
8ByXOB!Jl .KOOp~:lKaIUIJ) OJlOB. np.JlepOll roro, DB t)uopcKd
pemaer aTl a&Jlaqy, UJ1UT IOU 6» JlOXem;eDe ~&JI~.D. &ITOpa
Blilme BKeUt lIeM nepuanea eOOTBereTJleJUloe .BBTO~OlDloe

nOAQepBJlBaB.e; ~4ee, 11 <:.Io.e "MHwwcmu" no.-.epEBJi'Ol OI.&3Y'"
BaeTM ~eplas ero Defi,la11apJl e)(u , BXem1Qee :ae ClQIU;. HOlJeO­
Te~J.B.6It • npoB8uOeDIOe iUIO.lrO~oca ,,6 eeD.Mempuuu- lIona..a eT
sa oCS.roa:se B MmuryD, 1-. 8. nO.IJ-BQ8K],lO ..C~ JUOCEOed ]I T. .-.

TaBOBO B OCHOBIlHX qepT&X TO.l:BO.&IIHe reoK8'1pnecsot :SOil·
1J03lUtJIJI <)&»0pesore.

1922. V1I. 29 (VlU. 11).
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n''111HbI8 TPYAbl n. A. .ROpeHC~KOrO.
,

Orc.m It Y1'Bep~eB.e H6TUlal". M.pDYTl.". 1914. '
i1epBBe ma.l'Jl 4u[.Iooo~". CeprlIeD Doea.-, 1917.. Bsu. I.
CKSe.l u..eUJlIKa. Dep1'••' noea)l, 1914.
DpD~eHJIe 'Hoe,l. O,p~Be. noea.... 1916..
"He D06X_ll{eSae U8UlQ6Ba-. (K cy.-:eJlD) 0 ••mBa.). Oepl'. Ilee.,

1916.
0&0.10 XOMIlBOB&. (ltpslfl.ecsBe 'Derxa). Cepr.. IIoe.. , 1916.
BC"J1IBTe.1[~oe C.lOBO npeJJ; 8&1XtiTOll AKCCepTaD;B•• Oep1'lea Iloe.,

1914. .
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H3)I.8TeJllJCrBO wee

DpeacTlBJlBeT BaM CBOB JI)''llDlle KJIIII'H:

EpaiitlN 1}JUIi

MEfAIITHAJI BCFJlEBII.ASI
CyoepCIp)'BW, cKpWJ1lle P83MepBOCTB B 110.18 oco....TeJU.801 TeOPU

Kmmi JipaitaHB II»ma «9J1cJ'8H'l1WJ BceJJeHllftSl'b - YBJ1Cl~ nytewecnulC
no coapellcmroA 4>H:JIIKC, KOropBJI OK tonwr.a;a paHCC 6Jamal K D«)B'JD(aBR1') roro j

ax JCTPOCKa Bcc.ReftlWl. KBaKroBIdJ: )DIp B 1COpHH~ SI:HwTeAHa,
I'HII.01'C3I ~-KJIeaHa H ,ll()Do.DH~ H3MCpeHJUJ~ TCOPJIfl cynCpc'lPYH H

Gpe.HH, JioJIIdDoA B3pYB H wynm-BCC,,1elDllle - BOT ~ctro He nonHLlit nepeqOHb

06cy:uaclibIX BOnpJOOlt

HcnOJDaSYB JlCHKC 8H81IOmH, 88IOP nepeBOJOn' cnomo.re I(ICB COIpeJftlfHoA: <l>lI3BJCIf
B MaTeM81'HlCll Ita o6pa3l.l, noIIJrrHUe seeK H K&:&;lI;OUY. Itpdau !PHH epNaaeT 38.BeCY
TaHHCTBa c 1eOPJDl crpYHt 'IT06N npeJlC'I8.BmL KHPY 1J-_HYJO BccnamyJo. B 1C~

TOpOl TJCaHh npompaHCTB8 PIJCTOJ H BOCC'J'aHaB1lRBaeTCK, a DC.- JdTCPHIl OopoQClU

BH6paluunm MJOCPOClCOJIIAecDX CTpYtL

Km!ra BW30BeT HCCOMHCHRWA IUl"J'Cpec K8K Y CDClUfAlDroTOB ~H8:rnwx

JUlCllHIDDDI, 11lK H Y IDMpoKOI'O KPYf8. -urraTCJIeA.
PoOJtcep HeHpfJY3

HOBhUl YM KOPQJUI
o GMmarrepu, MYPPeBIDI • 38mB&X lito..

MOHorpa.cl»m 1I3BeCl1l0l'0 cPH3B1C8 B Ma-rcMS'l'IlD P0JtZCP8 neBpOY3& IIOCBiImCHa H3y"
lJeHHlO npo6JleJOl HCX}'CctBeHRoro HHreJI1(ClCI1l Ha OCltOBe BCCCTOPORBeIU 8.HBJ1H3a

;a;0C'llmeHIIA COBpeMCHHKI Ra)'K. Bo3MOJQlO JIBMO~ pa3yl48? Qr06" Hd'm

0'I'BeT Ha 3TOT BOIJPOC, ficRpOY3~ UllqX)ludtondt I'pYr o;teJ:lI$. amoplll'MH38­
WOO M81Qm1'lAeCKOI'O Klll'LWteHJUl~ M8DJBIIIlI TLJoPlftD'8., lCOpHlO rJIOKHOC'nf,-reopeMY
~,TCJJeno~IIa1'ePBH, napaAOKCN XJ&rIOBO:I~,m1pOmoo~PO]QeIQ!C
BCe,jteHHoa:~'lC~AfiPhI. «npoeHHe 1I0:sra H JdBoroe JIP)'I'Oe.
'tJJJeH HOH,D;OHCkoro mpoJICBCKOro o6ulCCTBa, npocJ>cccop Ma'leMaTBH Ox:ccPoPACJ:oro
YBJIBC~ C3p POADP 11eRp0y3 - BW.Da1O~SI yqeHlllit co8pCKeRHOC'Dl, 8KmBHO

pa601aJDOlHA B pa3lDJ'lJIYX o6:mte'nIx: ~Ma1.1QCB. o&l(dt ftOPHB OTROCKl'eJU.HOCnl

H KBBHTOBOI teoptGl; I.BIOp 'Z'eOJ1HH TBRCTOPOB.

KHHra '8W30BCT JlCCOKHtBIIWI BRTepec KU YcDeQHaJJBCTOD, 18J( H YmapoJroro xpyra
'DmlTCJIcl.
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AK8AeMHH lIIYHA8MeHT8nbHbiX HccneAoB8HHH

BHHM3HHIO 'lHT3Teml npeAIl3r3eTCJI p360T3

BbIA31O~erOCJI y'l8HOrO, lPHI10COlP3 H 60ro­

Cl10B3 n. A. CIll10peHCKoro (1882-1937). B HeM

Ael13eTCJI norusrrxa HCT0l1KOB3Tb MHHMble

BeI1H'lHHbl, He BblXOAJI H3 nepBOH3'l311bHb1X

nOCbl110K 3H3I1HTH'leCKOM reOMeTpHH H3 nno­

CKOCTH, 3 33TeM nOK33blB3eTCJI, 'lTO npeano­

113r3eMoe HCT0l1KOB3HHe MOlKeT 6blTb npH­

MeHHMO K AByxMepHblM 06P333M H3 KpHBblX

nOBepXHOCTJlX, TO eCTb BBeAeHO B AHlPlPe­

peHLlH311bHYlO reOMeTpHIO. ABTOp, HCnOl1b­

3yJl crporo H3Y'lHble, M3TeM3TH'leCKHe Me­

TOAbl, npHXOAHT K YAHBHTel1bHblM BblBOA3M 0

cy~ecTBoB3HHH MHp3 HenpOTJllKeHHbIX,

HeH3MeHJleMbIX. Be'lHbIX CY~HocTeM - HAeM,

H Ael13eT nOAXoA K onHC3HHIO HOBblX HeOlKH­

A3HHbiX CBOMCTB npocTp3HCTB3 H BI!eMeHH.
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