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BBEJIEHHE

B HacToAmeX IuGcePTALNONNON palCeTe paceMATPHBABTCA He-
CKOABKO BOMNPOGCOB, CBASAHENX HO CBOEMY COIEPXANUD € pasiuy-
HEMH KOMOMHATOPHEMM ¢BOKETBAMN NOJMHOXKECTB KOHEYHOMEPHHX
eBEAMIOBHX NpPoeTPareTB. [lo cymeeTBy 5TH BONPOCH OTHOGATES
K HOBOK, METGHCMBHO DasBuBapmeNcs B Mame BpeMA BETBM reo-
MeTpUM, TAK ua3fisaeuok KoMOunaTopEok reomerpuu (meoecxemuui
TePMUH COHX npexaoxex B 1955 reixy u3BecTHNM WBeKUAPEKUM Ma-
TeMaTUKOM ['.XajBurepoM B €ro crarse &l )

O¢cHOBEHM SJIPOM KOMOMHATOPHON reoMeTpuM asidered KPpyr
TeX 3aJa¥, HOGTANOBKA KOTOPHX €BOIUTCHA K HAXOXIGHHD [EX0-
YNCACHHNX XAPAKTEPUETMK MHOXECTB ONpeleAEHHEX eemMeleTB (u-
I'yp, YMGAGHEHX XapakTepHeTHMK pacnoxoxexuli GuUryp 3 mpoer -
paueTse u T.n. [pm 3ToM.o¢eCoe BEMMaHWE oCpamaeTeds Ha 5K-
CTpeMAXBENE xapaxre)uerknn'sxdiglrel 3aJaHHOro 3apaHee ce-
MelieTBA reoMEeTPHYECKUX (UFYP.

HeTopus DPA3BUTHA reOMeTPUH NOKA3WBAET, YTO OTXeNhHHMHN
KOMOUHATOPEHMH 3aJavaMu B HeX METEPecOBaINCh CWE 6o Bpe -
MEH EBKAMIS - HaNpuMEpP, PABHOBEANKOCTH XBYX MHOIOYroAbHH-
KOB Ya¢TO YCTAHABAMBAAAGCH IPH MOMOLM COOTBETCTBYDNMUX Pa3-
pesamuit (npoeredumi exyvak - Teopema Iludaropa), a AoKasau-
Had BHOGAEXCTBUM Teopema Dokau-TepsuEa (yeuXewHas B JaKb-
geitmen I'.XaxsurepoM @ ero mxoxok - oM. /5] ) yrsepxiaer,
YTO JEAA NAGCKOCTH HOHATHA PABHOBEAMKOGTH ¥ PABHOCOCTABIGH-
HOCTH SKBHBANGHTHH. THUNMVHEM npkuepen reoMeTpruYecKol KOMBU

Topio 39)1¥M CAYXMT "HpelieMa TPUHAXNATH WapeB", n'pnnenax BHUMAHHE

emé Henroma (em. [9] , [70/ ) m oTHoemmas Taxxe K IUGK -
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peTHOX reomeTpud, Bo3HMKEeE B XIX BeKe, B HEPBYD ovepeis,

B ©BA3M ¢ PasHMME mpoCaemamu Teopun wucex (em. 9] , [f1] ).

XX BeKx o3HaMEeHOBaXGA, KAK M3BEGTHO, KPYNHNM CXBHIOM
MATEMATHYCCKMX MeCHAeXOBAHME B CTOPONY KOHEWHNX M IMCKPET -
HEX CMeTeM OCBHEKTOB; OTHM CHAO BH3BAHQ 3HANUTEASHOR pas
BHTHE TAKMX AMCIMNAMN KAK MATEMATHYECKAA AOTWKA, TEOPHA Ipa
GoB, TeopHA MI'pP, TeoPMA KOXMDPOBAEMA M Xp. MHorue u3 sazav
KOMONHATOPHOK reOMETPHN MOXHO TPAKTOBATH KAk roanerpnueut
MOXeAM ONpeNeNENHHX BONDPOCOB ¥ cHTyauuk , BO3HMKAKEMX B yKasax
HNX JUenMnAMHAX. C XPyroX CTOPOHN, HEKOTOPWE® Pe3YABTATH X
METOXN 3THX PaA3IeNOB MATEMATHEN HAXOQXAT NPUMEHEHHS B caMoN
KOMOuHATOPHOK reomeTpuu., Tax, B KOMOMHATOPHOK TeQPHU BHIOYK-
1ux nmoxmtomes ( epja, MampuMep, OTHOCHTed Teopema lTeNmu-
& © peamMsyeMoeTH IByMepHok moAM3XpaAbEoN e¢hepH B BuIe
TPAHNIN BNOYKAOTO TPEXMEPHOTO MHOTOTPAHHNKA ) ¢ YGHEXOM Me-
noxs3ypTes MeToxm Teopmu rpades ( em. [7] ); wmeapdexTumEMe
npernoxenna Teopuu MuoxeeTs ( TeopeMa cymeeTBOBANMA Oasuea
lamMens B HPOM3BOABNOM BEXTODHOM HPOGTPAHGTBE ) COHAM NpUMe-
HeHH ['.XaxBurepoM B KIACCHUECKNX 3aia¥aX HA paspesauud 0o -
autonos ( oM. [5] ) u T.x.

B HaeToAmeX pacdoTe ymep XeraeTeA IAaBHEM oCpasoM Ha
TEOPeTHKO-MHOXECTBeHENE MeToXH. C caMoro Havaia mpeieTas -
AAeTEA YMECTHEM BHIGANTH TOT KPYyr BOHPOCOB, KOTOPHE Hae He-
HOCPeICTBEHEO MHTepecyDnT. [IpM oToM MH CyZeM HPHEEPXVUBATHCA
dopuMaiusua 7 -mewuexemua H.Bypoaxu ( em. /2] ).

yets Afzg}- cooTHomesme Teopun, Coxee CHIBNON, Veu
teopus unoxecrs, K Jxf , K¢S - coormomenus Tok xe Teo-
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pun, npuvéM " R fxf ==>xr €CTh GeMENieTBO KADAMHANBHEX YH-
cen" m "&1’}@’ €CTh CeMeicTBO NOIMHOXECTB £, " CyTh
TEOPeMH paceMaTpuBaeMol Teopuil.

OGe3HauuM:

hixi = &y (Rizik Riigi & Kizys),
Liyi = Ex(hijxs & ﬁ?;x Riz,

$).

Oyers, xanee, X - MuéxecTso, {u%pramee T 8xf(coot -
BETECTBEHKEO E!f}), Y - yunopazoueHHoe MEOXECTBO, F - 0To-
Gpaxeuue X 3 Y .

Haxexgzenue *;ftyg,))’e Tset ( coorsercrsexmo

‘;1 (f(“))xe Tigs ) GOyxer exyzuTh XA Hac OCHOBHOH 3ajaveki.

daMevanne I. YacTo BMECTO COOTHomEHMA " x - ceMeNeTBo

KapIVHAABHEX 4u¢ea" OepeéTcA CoOTHOWEHWE " x - CeMeleTBo
HATYpalAbHHX uucexn".

3amevanne 2. [loHATHO, YTO B3AB PasAUVYHHE KAHOHMYECKHE

0TOCpPaxeHud ¥ NPou3BeLA COOTBETCTBYDNME O0TOXIECTBACHNA,
MOXHO XeiaTs CAeIybmie 3aMeHH: BMECTO CeMeli¢TBa MHOXEGTB
OpaTh 00AacTh €re 3HAYEHHN, BMECTO cemeiicTBa OIHODIEMEH -
THHX MHOXECTB - €ro oCbeiHHeHNE, OIHOBAEMEHTHOE MHOXECTBO
3aMeHATH CaAMMM DAGMEHTOM M T.d,

[logeHNM cKasaHHOe HpUMEpaMiu.

[Ipnmep 1. JoxaoxuM x =2 , e CceMeMeTBO A -MEPHHX
CUMIINECKCOB B £, , /efa;,,q} - "ApOHe XBa cHUMIAEKca HB} nue-
pT nepecevenue (A-7 )-ofi pasmepHoeTH", X = [fxf, Y - uuo

XKeCTBO HATyPaABHEX YHCeX, j.-;-—v c‘ua((/‘n,,;) . Hmem
#!/(f'(}))}e T 5z} U TeM CaMHM NPHXQJMUM XK BOHPOGCY 0 Hanloip
1

ieM wMeXe JJACeMEHTOB CeMeHeTBa COCeJCTBYDHUX CHUMNIEXCOB B £,
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JTOMY BONPOCY OHAM HOCBAUEHH IMCEEPTALMA ¥ MOHOTpadus
B.Eecrona (em. [72] ).

[pumep 2. Fepén x - xarypaamee Yucxo, ¥ - orpa -
HUYEHHOE NOAMHOXeCTBO £, , ﬁfx,}} - "z eems MOI[HOCTH HQ-
KPHTHA ¢ MHOXECTBAMU, KAXZ0€ M3 KOTOPHX HMEeT IMaMeTP,
MeHBUHK veM IuameTp 4 g Z:!}} F f - KaHOHNYEEKOE
BioXeHne X B MHOXECTBO HATYPAIBHEX WHGeX. JmeTes
2 (fx) 2 Ligd l'unoresa Bopeyka coeTomr B TOM, uTO
npL 413>/ IR BEAKOTO g ;};/(f@)xer&j s 2+f (eu./1])

lpuuep 3. Ilonmaraem x - HATYpanbHOE qnexno, F - EBal
patr 3 £, , »Pj.:;,;}- X €CTh MONHOCTH MHOXECTBA HONAPHO
HeHAZerapmux KBaIpaTeOB, 0CBeIMHEHME KOTOPHX COBIAAET ¢ >
& IAMHE CTOPOH KOTOPHX OTAKYHH OT XAMEH GTOPOHH 4 © pas-
ANYHH MEXXy ¢o0oK," )y = 7;3}}, Y - MHOXECTBO HATYpPAXbHEX
wneexn, f - ecTecrBenHoe Bioxemne X B3 Y . Hueu
b/(yx))xe Tyt - B HacToAmee BpeMA M3BECTHO, uTO
fnf(f(x))xe Tigk 2% (om./16]).

Huxe, B nponecce M3A0XeHMA, MM NONOAHHM NpNBELEHHNK
PAX NPUMEPOB XPYIMMH.

Mu me OyZzem HANOMMHATH 3XeCh OCHOBHMX ONpegereHUH,
OTHOCAMUXEA K TEOPHM BHNYKANX MHOXECTB ¥ HMEDNUXCA B COQT-
BeTCTBYDUER AMTEpaTYPe. JaiuM TOABKO CHMCOK 0CO3HAEHHN ,
MCHOAB3YeMHX B PacoTe, KOTOPHE QONErYMT HaM B [aipHelmeM
N3A0XeHHE,

&’-z;;} - GCOOTHOWEHWE TeopHH,

TEx3 - Tepu reopmm,

6x(Rix3)- uHOXECTBO BGeX . , OCKAZADWEX CBOKCTBOM £,
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Ge(R5x3) - oxMH U3 00BLEKTOBD . , OCABIADNEX CBONGTBOM A

( man 3HaveHme omepaTopa 2 HA KAACEE MHOXEETS
co cmolicTRoM £ ),

B - &, (9<X),
CardlX - wommoers X
N - uHOXeeTBO HATYPAXBHNX WHEeX,
N - CadWV ,

ConvX - sumykzas oGosouxa X ,

IntX - sEyrpemmoets X ,
FeX - rpammma X
Ve(X) - sauxuyras &-oxpeerHocTs X ,

B,(x,z) - map B £, ¢ LNEHTPOM B T ¥ pagmycoM 2 ,

{%4) - cxalspHoe NPON3IBEIEHNE BEKTOPOB xH ¥ ,
DiamX - amauerp X
fx/ - HOpMa BexkTopa x ,
As. ¢ - 1I0CKOCTH, MpoxoxAmax wepes Towkn 4,8..., € |

/ - SHAK HePHeHIMKVAAPHOCTH.
Teneps EKOPOTEO OCTAHOBUMCH HA COXEPXAHMY PACOTH.

leppuii naparpad NOCBANEH TEABHMM 00pas’oM PemEHHD IByX 3ajau,
nocTasreHHux B.I'. DoaTAHCKMM B ¢BA3M ¢ ¢hopMyAMPoBaHHON MM Xe
HPoCIeMOX OCBENMEHNA BWNYKIOTO TEXA B ,»-MEPHOM eBKANIOBOM HPOCT-
paEcTBt. POPMYAEPOBKA 3THX 38XAY COCTOMT B CACLYDHEM.
I. MoxHo X¥ rpamuny ANGOro BENYKAOTO Teia B £, , muepmero
A+{ YTHAOBYD TOYKY, 0¢BeTHTh ( #+7 )-UM HampaBieHHeM? .
II. Beskoe A  #-MepHOe BHUYKAOE TelI0, Yy KOTOPOTO pasMep -
HOCTH MHOXECTBA 0COOMX TOYEK HE HPEBOCXOIHT ~»-3 , 0CBE-
maeMe ( ~+7 )-HM HanpaBieHHeM?
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OTBeTW HA& HTH BONPOCH COJZEPXaTed B NPUBOIUMNX HHXE TEO-

peuex.,

Teopema I. Ecam »22, To B £, CymecTByeT KOMUAKTHOE
BuNyKIOe TeN0 ¢ ( A+ 2 )-MA 0COOHME TOYKAMM, KOTOPOE HEXb-

34 0cBeTHTS ( #+7 )-UM HANpPaABAGHHEM.

Teopeua 2. lIpn #> 4 B £, HaKXETeA OrpaHMuEHHOE BHNYKIOe
Te10 ¢ ( A+ 7 )-of yraosok TouEok, He ocBemaemoe ( A4#7 )-mu

HaupaBieHMeM. Eein xe ~s3 , TO BCAKOE KOMNAKTHOE BHHYKJIO®
Tei0 3 £, , nMepmee He OoNee A+7 0COONX TOYEK, MOXHO 0CBE-

THIb HPR moMomn ( #+ 7 )-ro HANpPaBAEHHA.

Bo »Topom maparpade ycramapanBaeTcs 0XHO CBONCTBO BHEYK-

AMX 0C0N0Y¥EK NOIMHEOXECTB NPeIrnACePTOBNX HPOCTPAHETR.

Teopema 3. llyets # - oTxexmmoe OpeIrnis0epTOBO NPOCTIPaH-
CTBo HAJX HOJNEM BEMECTBEHHMX Yucel, X< A , x€GovX . Tor-
X8 Iid TNPOM3BOABHOTO Pa3sCHEHHA MHOXECTBA X Ha gBe MIu Goib-
mee yHMeio waeTed HaliXyTeA TOWEM 4 % z , IpHHajNexamue pas-
JAMNEEM KAaccaM pasCMeHHMa M TaAKHe, 4T (;_.z; z-x) €0,

B aToM yTBepxieHun HacIDZAETCA ¢BA3M MexXXy MMeDmuMuesd B
A cTpykrypoit Bunykxeetu ( BuBeIeHHON 3 BeKTOPHOK CTPyKTy~-

PN /) ¥ GKANAPHNM NPON3BEIEHNEM.

OIMeTHM XBa CHEXGTBHS TeopeMH 3.

lpocToX TpamchuumTHOM MEXYKuuek moxyvaeTes

Crexersme 1. Ecanm xelomv)u larol) > ALy TO MONHOGTH MHO-
X€CIBA HEOCTPHX YTHOB MeXXy BEETOPAMH ceMeleTBa C""‘");s,\’

pasra (axd) .
Crezersne 2. Eeam xaxiue TPM TOWKM MHOXEGCTBA X< H oGpa-

3yDT PaBHOGEpeHHKN TPEYTOABHUK, TO NMGO X BHOYKAO He3aBHCH-
M0, 100 OXHa ( M TOABKO OZHA ) M3 Touek X PaBHOYXaZeHa 0T oc-
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B wacTHOCTH, ¢ HOMOWBN CHEXCTBEA 2 IAETCA pemeHME 3aJa-

w [[.Opréma o HAXOXIeHNH mndonrero EoXIM¥ecTBA TOWEK B £ ,
ICAKAA TPONKA KOTOPWX CAYXMT BePUHHAMA PABHOGEXPEHHOTO Tpe-
yroapEnka ( BO3MOXHO, ¥ BHPOXIEHHOTO ). MaxeuMaibHOE WHCHO
TAKAX TOWeX oKasuBaeTcd paBMEM 8 ( 5Ty 3ajauy IPyTUM METO-
Iou Bunepswe pemwnma I'.Kpodr - em. /73] ).
B Tpersem naparpage ind nponssoisEux X< £ u f< 2,

(-9,, - TPynna Bcex XBMXeHEN £, ) ompeienfeTcA MHIEKC N30~
M2TPHYECKOr0 BAOXEHNA B MHOXECTBO X OTHOGHTeNHHO MHOXECTBA

- G
Onpexenenne. Muzexeom N30METPNYECKOro BAOXEHNMA B X oT-

HIGHTENBHO & HA3WBAETCA HAMMEMBMEe KADINHAABHOE WHeNo o |
ofrayapmee CAeXypmmMM cBOKCTBOM: XA ADGOTO .?c.é; 3 TOTO ,
910 BCAKOE NOIMHOXECTBO Y € MONMOCTBD, He NpeBoexXozAmek « ,
MOXHO HEKOTOPMM mpeoCpasosammeM us G oToGpasnts B X , Bu-
TEKGeT, ¥TO M CaMo ¥ ¢ OOMOWBY KAKOro-To ;e(,’ oToOpaxaer~
ces X .

Ipn QuxcuposanHoM & MHIEKC M3OMETPHYHOT® BIOXEHMA B X
Oyreu oGosHavars uepes (X, ().

[Ipexaoxenne I. KaxoBw OM HH OHAM Xc£, n 69, ,
BUIONHACTCA COOTHONEHNE <(X,G) € inf(lard)+1 CardG)-

Teopema 4. lyers X< £, , CGeralX< N, & d(X,@)=CorodlX +1,

Torza cymecTsyer Touka xe £,\X , Takas, wro X Vix} aB-
AATCA KIACCOM MHTPAHSHTHBHOCTH HEKOTOPOE KOHeWHOMN TpynuH
ABIXeHNE £, . OCparHo, ecam Z e6Th OPOMTA TONKM x€k 01—
HO!MTEABHO IPYHIN £ < 9, , To .{[ZI[.:}J G) = Gl Z .

[Ipn  xoxasaTeancTse HocaexHed TeopeMu HCHOABR3YETCA BO3~
MOIHOCThP KOMOMHATODHOK peannsanuy BCAKOI'O KOHEVHOTIO MeTpruvec-
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K0T0 NPOCTPAHCTBA B €BKIMIOBOM HPOCTPaAHCTRE ¢ooTBeTCTBYDICHK

pasueprocTH ( CM. HuUEEe ).

3aMeTHM 3Xe¢h Xe, u4TO METOIM, M3JaraeMue B TPpeTheM MNa-
parpaje HaXOXAT CBOE MPNMEHEHNE M B TEOPHM MHBAPHAHTHMX Mep
pederoscxoro Tuma. Hampumep, BcAKoe m3MepuMOe B cMmexe Jle-
dera MEOXECTBO X €O CTPOre HMONOXUTEAbHON MepPo COEEPEUT KOH
THEyaABHYD %aeTh TOYeK olmero moioxemnma. HosTomy, ecin & -
HeEOHTHHYaNbHAA IpPymna usuxenuk, To cvmeeTByeT xe )X , Ta-
Kok, ¥I0 & xelieTByeT ©BOCOIHO HA OplHTE = . Onnpadesr Ha
9TeT PaxKT, MOXHO CTPOMTH PaBANYHNE HPOLONXEHMS JeCeroBexok
MeJH.

B werséproM maparpade paccMATPHBADTEA PASNOXEHUA HONK-
ToNOB Ha CHMHJEKCH 3apaEee XaHHOTO BHIA.

Onpexenenve. EBKANIOB CHMIIEKE Ihy .. X,) ¢ MHOXECTBOM

BepHUH [z, ... x,7 HA3WBAETCHA OPTOTOHANBEMM ( WM CHMANEK -
cou llmedanm ), eeciv cHpaBeAUBO COOTHONEHNE: VIV )(osc<ng

Vsf<n b ivj=> <z, % &y = =0). T. Xazsurep 3 /5]
dopuyanpyer saxauvy onncaana TéX 4 -MEPHEX HOAMTONOB, KOTO-

PEe JIONYyCKabT XoTA OW OXHO pasieieHMe Ha OProroHANBHNE CHM-
niexcu. B wacTHOCTH, XaXBHrep CTABHUT BONPOC: CoOBmajaeT A
COBOKYNHOCTh HOAMTONOB, pasjaraeMux Ha cUMNiexcw lxedam ¢
KJaccoM BCeX NMOAMTOHOB? Jlerxo BHZETh, 4TO PN 73 0TBET Ha
9T0T BONMPOC yTBepIuTenAbHuM. I 4=-4 JoKaszama

Teopema 5. B £, KaXJuli YeTHPEXMEPHHE CHMINEKC MOXHO

paspesaTs Ha 2240 ( mam MeHbmEe MMECAO ) OPTOrOHANBENX CHM-
NAEKCOB.

Pasymeercs, npuBeiéHHAA OLEHKA XOBOALHO rpyéa, Ho Ha -
XoxJeHue MUHMMAIBHOTO YUCAE (%) TaKeTe, YTO ADGOK CHUMILIEKE
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S 3 £, pasioxum Ka x(3) s m{%) cvmnnexcos luedun, npexcras-

AfeT, N0 BCell BEPOATHOCTH, TPYXHYD HPOCAEMY.
B noenexHeM, NMATOM maparpade xuccepranuy HPHBOIATCH He-

KOTOPNE XapaKTePHCTHUECKHE CBOHCTBA A -MEPHEX Hapaiaieienn-
nexon. _

Onpexenerne. liyets F (52‘.61 - BENYKAuE Teia B £, .
EyzeM romopmth, YTO TOWKA xe& / CAYEMT TOUKOH BHIUMOCTH 0T~
HOCHTEABHO CeMelcTBa TeX (6‘2"61' y €CIM CYMECTBYET 3aMKHYTHH
Ayu, WexoxAmmi W3 x , KOTOPuN He mepecexaeres ¢ UE u me-
pecevenne KoTopere ¢ /£ cmozures X fxjf . ol

l'oBopuM, YTO Teia (15-')‘.61. sagnoKapT £ , eciu rpammma £
He COXEePXMT EN OXHOK TOYEM BUAVMOCTH OTHOCHTENBHHO [/;T)‘.;t

Jna KOMEAKTHOTO BENYKAOTo Teia £ B £ 0003HAYMM 4Yepes
e’[fj HanUMEeHbEee YuCAO TeJd, noxyu&nuxcn"na F napaiieisHuMH
nepeHocaMN, HemepeKpuBanuuxes ¢ A ¥ B COBOKYNHOGTH 3&6CH0-
HADNHAX €r0.

Teopeua 6. [lpegnonoxuM, 4¥T0 F €6Th OrPAHMYEHHOE BHIYK -
iee Texo B £, . Torga caexyomme XBa YTBEPXIGHNA DPABHOCHIBHN:

I) F - p-MepHui Rapailenenuner,

2) elF) =2 .

B aToM xe maparpade BBOIMTCSA NOHATHE JOKAaABHO KOHHYEC-
KOro HOAMHOXEGTBA TOMOAOIUYECKOr0 BEKTOPHOI'O HPOCTPaAHECTBA I
JapTesA ero NpHUMEeHEeHVs B JOKasaTenibeTBAX PA3HHX XAPAKTePHCTH-
YeCcKNX cBOKCTB HoJMTomoB. Hampumep, u3 TeopeMu Kpelina-Muis-
MaHa Jerko moiy4aerci, ¥TO B OTXEINMOM AOKANbHO BMNYKJIOM TO~-
NOAOrNYeCKOM BEKTOPHOM NPOCTPAHCTBE KaXX0€ KOMIAKTHOE JOKalb-

KO KOHMYECKOE MHOXECTBO HEOOXQIWMO ABIAETCA MOAMTONOM. C Ho-
MOHBD TeopeMu CTpameBnya o Toukax cTporek smmykzoctn (com.[/4])
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6es TpyJa BHBOIMTCH XapaKTePHCTHUEcKoe CBo¥eTBO napaiaeient-

neja:

[pexnoxenue 2. llyers / - OrpaHMYEHHOE BHOYKIQE Tel0 B
£, ; A - EeHCTBETENBHOE WHEAO U3 OTKPHTOrO HPOMEXyTKa 191/,

W NyeTh, KaKoBO Od EM Oulo xe £, mHepecevenme £ ¢ x+ AF

uMeer neHTp cummerpuu. Torza F - mapalienenuner.

JloGasnenne kK paloTe HO CBOEMYy COXEPXAHND CBA3AHO C TPETh-
uM naparpaboM. 3xechr MeToXOM TPAHCOMEMTHOK MHIYKUMN YCTAHABAU-
BaeTCAd HCTMHHOCTH TAKOTQ HPELAOXEHHSA:

Teopema 7. Hycn/bsﬁft{,ﬁ y & - CTPOro HQIOXUTEAbHOE HiC~

A/
Je, )‘IOI.IOTIGPEDEBQ HepaBeHCTBaAM:

8) W(1+8)*- £ - ple+£)) > 1+ &)’

g ..
Hiz+e)*- # -/ﬂ:‘f-f})
B) (f*ﬁ)z‘f-/(f-fzfj * g%

6) 1> 4p(E+§) +

Eean // - meficTBMTeNbHOE I'MABCEPTOBO HPOCTPAHCTBO ¢ OPTO~
HOPMPOBAHKMM CASUCOM (&), » TO MPOUSBONLHOE METPHYECKOE
npocrpancTso X ¢ (ato/X = Cond I +{  + MHOXECTBO HEHYIEBHX
paccToAHME KOTOPOTO BXOXHT B HHTEpPBal /7 7/+&], MOXHO H3OMET-

PHYHO 0TOCPa3HTh B A .« OT0 He Beerjie yxaeTed cIenaTh NpH
Cand) > Card ] + 1

OcHOBHuHE pe3yJbTATH IVCCEPTAlUN OHNYCANKOBAHM B CTATHAX

[18], [19], [2d] .
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1. K SAZAYE OCBEWFHUA

Iycrs B &, Z@HL BHIYKIOE Tei0 B I HallpaBilcHUEE
£. J

Onpesenesnel. CraweM, 9To TOUKA =xe€ FrB

OcBemacma. HalpaBlIsHiueM € , ecuu KaKO0#i-Eu0yzs ( a cuezo-
BarTeNbHO, U BCAKAN ) BeKTOp 3TOrO HallpaBlesn g, NDPUNONECHHB
K x , [epecexaerca ¢ Iant B.

OCnpeanenesuea?2, ToBopum, uTo cemeficTso

(&)‘—GI OCBEUAET /28 s 6CTIl KakZanm ToYke xe B 0CBe=
aeMa HEKOTOpHM & i3 L&aHHOTO ceMejicTBa.

Jazaua HaX0XLGHAA HalMEHBUETDD HaTyDaneHOr'o » 4 Ta-

KO0, 4YTO CYWECTBYET COMEIHCTRO (ﬁjfsa;a,, oCBemanuee rpa-
gany B ., OHZ& BIEDBHE cQepuynuposana B.T'.Bonrracyry B
1960 roay u noayyusa Haspadue 3a4a4ll OCBEUeHUA. bOonTaHCKRH
JCTSHOBUM, YTO B ONDEAENSHHOM CMHCIE 3aZaya OCBEleHUS orpa-
HUYEHHOI'0 BHIOYKIOI'O Tena & OKBUBaNEHTHa 3a8zaue ['.Xazj-
BAI'épa O NOKpHTUM B MCHBLIMA, POMOTETUYHEMI €My TEI8MHA.,
bOnT AHCKOMY NpUHALNERAT TEOpeua, [IDUBOLAMMAan HUXEe, HOTOpaf
000GMaeT OAUH DEe3yABTAT XazBurepa, OTHOCAWI{CA K TUIOTE3E
bopcyka.,

L1686 0Dpeua, Ecml rpasina a =MEpHOLO BHIIYKIPIO

TeIa UMEST HEe Oolee A OCOCHX TOYEK, TO OHA OCBEUaeMa
#+4  -UM HANPABICHUEM,
B comau ¢ srum mpezmomenuer BommAHCKui mocTaBMI clrelyoune

S0IIDOCH «
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I.MokHO 71 TpaHMLy N0GOTO BHNYRAODO TeXa B £, , KoTOpOE
JMEeT A+f JLIOBYO TOYKY, OCBETHUTDH »+4 -y HANpaB-

JSHUEM ¢

l.BcAKOE MU A -WEDHOE BHIYKIOE T6H0, Y KOTODPOr0 pasMepise-

HOCTH MHOKBCTBa OCOCHX TOUSK HE NDPEBOCXOAUT #-3 ,0CBEMAG-
Mo A+{  =uu HOllpaBleHeM? B 4acTHOCTH, MORHO U HKaXZL0e
BHOYKNOE T€N0 B £y  C KOHEUHLM MHOKECTBOM YIJIOBHX TO-
46K OCBETUTH YETHDBMA HANpPABIIEHI AMA?

Ans 10r0, YroGh NOAYUUTH OTBETH Ha 2T BONPOCH, Z0-

KaieM ABa BCHOMOIATEJBHHX YTBEDPHRICHNH.

Jeuumal, lpu #33 B £ CYWECTBYyeT MHOK
cr80 X ¢ CandX = n+ 2 M000€ TPEX3NEMEHTHOE IOAMH!

KECTBO KOTOpPOI'o 00pa3yeT. OCTPOYIOMBHEN T PeyrOoNbHUK .

JeMmma HeIOCpeACTBEHHO BHTEKAET 13 cagslyouero, 6onee
00WEero NpPeZNOKEHNIA,

I peanoxeducs.Remwm #pf , 1038 £, Halizer-
A MHONGCTBO X ¢ Cawoli=32s-f, BCAKAE TDU TOYKM KOTODPOTO
CIyXal BEpUUHEMA OCTPOYIL'ONBHOI'Q TPEYIONBHUKS.

Aoxasarensct so. Nyers Xe  -MHOKECT-

BO BEDUUH « =MEDHOIO 8HAJOI'A NP3BUNBHOTO OKTASLpa. [[0KaEeu
cHauamnla, 4YToO Npu f€iA€a-f 177 KAELOPO &E>0 Hajizercs
oroCpaxenue ¥g: X, — £, co cnoiicrBamn: a) (Yx)ixe X,
= [¥(x) - 2 < &/, 6) nowGoe TPeXBNEMEHTHOE [OAMHOKECTHO0
¥s(Xc) coCraBmAST 0CTPOMIONBHNI TDEYTONBHUK.
lpoBezeM uHAYKUAD, OTDEHUYEHHYO uUnTepBemou (4, A-1) .
27 k=14. 33 OTOBPAXENME ¥,  MOKHO BBHTB: KAHOHUYECKOE B7I0/EIIE

X, 8 E,.
o ’
- AOIIyCHEEM CIpPEBeANUBOCTD JTBEDKLCHUS LR K< A~d.



lorpysun Keyy B DMIEDNNOCKOCT: [~ 1 B0O3b-

MEM ABE JM8METDPa/lbHO ITDOTUBOIIOJNOKHEHE TOUYKN =& u} A3 chw'

3alaluMcs NpOMBBOABHEM &>0 . Bepem Toukn x'«;j
TaKue, YTO BEKTODH Xx-2 U4 ;’-; HeHyJIeBHE, OpTO-

rofansay [ y HAIDaBIGHH B OABO N TO Ke [IOJyNpPOCTpaHCT =

BO 1 Mz xf< E, 15~ gl < &. . [l0 UBAYKTUBHEOMY NDSZIONO-
HEHNO CYNECTBYeT Aaf J >0 0T 00 PAKEHIIE Yy - XM\[!;;}—-E,,
C YKa3aHHHMHM CBOjicTBaMu,., fcau & HAaCTO/JBHO Majno, 4YTO

TDSYTOUBIUKA C BSPUAHEME uS MHOKeCT3a fx¥F0 b5 (Xe, \{xy})

BCE OCTPOYTONbHH, TO (YHKUUA £ , ABIAOWAACH [IPOZLOTIKE=

duen fy  Ha  Xeuy CO BHAUEGHUAMU P(x)=x, Liy= g’

GyZeT COOTBETCTBOBATH ZAHHOMY & npn  d'€ & .
Paccuorpun reneps - X,_, 1 TOYKY 2 ', TaKYyD,

YTO OTpEe3OK, coelusmouiili =2 C [LCGHTPOM OonKcaHHOi cle=-

P X, s NEPNEHAUKYNAPEH TUNEPINNGCKOCTI, Hecymel X,,,,,
1 10 AnuHe Conslie paiuyca cdepw. [Ipnm zocrTaTouyHo MajnoM &
MHORECTBO {2} U $g(X,.,) YZOBIETBODAGT YCIOBUAM CHOPMY MU pO=

BAHHOI'O IIPELJIOKCHAS

d1euusa2 Bciu X BuIyRTIOS MOAMHONECTBO &,

TO KaKOBO Oh HU OHNO £>0, 3aMKHyTAA & -OKDEBCTHOCTE
X ecTh rIajKoe BHOYKIOE TEN0 8 £ (X 8) .

o 0Kas3arennpc?t3so. lyers >0 u xefeVy(X)
MooxecTBO X , He Hapymwas OGWHOCTH paccyxnesufl, OyZeuM

CUITaTh SaMKEHYTHM.
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Torza OYEBUZHO CYUECTBOBA&HUE TOUKH ;e)r TaK0#, 4TO
fx-4/= & . lIposelien uepes ¥ TAnepnuaocKocIs [ ,0pTo-
[OH&JBHY BEKTODPY x- 4 « I’ Oyzer omopso§i rumep-
naccrocTso X . leHoTBUTENbHOy 6CIN ZeX N =z  JERAT 8
- TOM U3 OTKPBITHIX nomnpoc'rvaucmi npezenaeMux [ 4 9T0 U
x , 10, NOCKOIBKy OPPEsOK Zzy BxXozur B X , MOy YagT=
CA, YTO PACCTOfMHWE OT TOYKH 2 70  MHOKeCTBa X  WeHb=
e & , & BTO NPOTUBOPEUUT COOTHOHEHUD xe€ Fz Vg(X) . Taxul
o0pasoM X  pacHONOKEHO B IONYIDPOCT paHCTBE, HE CcOZepralgm
x . Orcoda, MEELy NpPOUMM, CHEAYET EZUHCTBEHHOCTH BHIEYKa3aH-

, L e ) £ £
HOlf TOYKN ¢ o Jlanee, BHBOZMM, YTO IUNEPIAOCKOCTE [, Hpo=

ZOnslan yepes x W napainensHas [ - onopHas ANA MHOKEGT—
sa Vg(X) | I TEM CaMBM YCTAHOBIEHS BHIYHKIOCTH IOCIEAHED(

"
OHeU, mycTts [ -TUNEPNIOCKOCTH, KOTODaR COZEDHRUT 2
/ T oy e = ¢ - - —
4 ormMuda or /7 . Torda B [7” uepes TOYRY £  MOWHO NpPOBEC-

T 1y4, oOpasywuuil OcTpHii yrox ¢ BEKTOpOM 4-x o Onoyckanm

A3 g  NepNeHAUKYNAD Ha BTOT Jyd, BUANM, 4YTO OCHOBEHU
y
NePIeHNUKYNAPE €CTH BHYTDeHHAA Touxka Vi (¥) sy Te8. [7 HE
ABNAETCH ONODHOA UNEDNIOCKOCTBO MEOKecTBA Ve(X) OTKY~
A3 BHTEKAST U IiaiKocrs Vi(x) .

T 6 0 peuals lIpn 233 B Eﬁ CYUECTBYET BHIYK-

06 TEN0 C A+  —MfA 0COOBMI TOYK&MA, KOTODOE HE OCBEUaeMo
nr+d-um HallpaBlcHUEM. Eenmu »€ 3 , TO 7mnGoe BHIIYKIOEG TEJN0 B

& C  n+d-oy YILJIOBO} TOUYKO{l MOKHO OCBETUIDH #A+{ Ha-

nPuae.a.éHHaa NeMMA  20NYcKaeT 3HAUUTENbHOE o060GUEHUe
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paBnenueM, llpu »34 B £, Haligerca BENYKIOE Telo, KOTOpOe

T
b
-

il

IMEEeT a+f O0COOHX TOUEK I HOTOPOE HEIb3f OCBETUTDH C MOMOUWBW

b

4+ 1 -20 HANPABIIECHUA,

-

do0KasaTenrscmTsBOo. Paccuorpum LonvX

rae X = MHOESCTBO, YZOBIETBODANNEE YC/IOBHRAM NEpBOH IeMuMH,

ConyX  NpeLCT&BNAST CO00{ BHIYKANA MOMUTON C MHOXESCTBOM BEp—-

maE X o OGo3HauUM Yepes ()(,;),m.s”“2 CEMEJiCTBO MHOIOI'paH-—

HHX YyI'7I0B 3TOr'0 NOMUTONd. Ja(MKCHUDYEM B MPOCTPAHCTBE NMPOU3—

BOJNBHY0 TOYKY F I BOBBMEM CEMECTBO MapanienNbHuHX NepeHO-

coB (&) vl A o0naneouee TeM CBOfiCTBOM, YTO BCHKOE
¥, IepeBOLUT X; 8 MMOPOTUpadHHl yroad ¢ BepuuHoi F .
fcHO, 4TO ¢#) => %06 N 50y)= & 1yors 2 reic nva
TUNMEPNNOCKOCTN, AJNA KOTODHX CHPaBEZANUB0 COOTHOHEHUE :

Y)(7;n £(x,) ecrs #-f- MepHW] OUpaHHYeHHHH NOMUTON); B uaCT-
HOCTH, HU OZH& M3 3STUX TUNEPHNOCKOCTEH HE IpPOXOZUT Yepea TOoy=-
KY ¥ o HeTpylko yOeluThCA B CYWECTBOBAHUM MOMOKUTEABHOIO
yiucna p o TAKOI'0, YTO KOHYCH (K:),sc< res , rie £
€CIH MHOKECTBO Tyueli, COSAMHAOWAX F C TOYKAMU \_/f(/,?ﬂ #0x:))

[IONAPHO He uMelT OO0WUX TOYEK, KpOME BEpUMHN F .
h+ld

Teno 8= 1 i";(/r,.;) UMEET OCOUCHE TOYKM; HANDUMED,
5TIEMEHTH r\.mo}ﬁec;éa X  CcyThH UB0IUPOBEHHHE YIIOBHE TOYKU B.
MsoxectBo &x(B,(xz) <B) = BHIYKIO U €0 z =OKPECTHOCTE
LEMIKOM BXOZMT B B .« ll3 nocrpoexus cemeicTsa (K) ¢, < nes
CIeLyeT, UTO OepAa %  JOCTATOYHO MANTHM, MH J00HEHMCHE BHIOIHK-
mocry coorsomenun (Vi) ( £I(k;) - onucaHHWH KoHYC AMA

V(gx %) & D IPY, 4 ?
26z (B0 < B)) & (W)()(iz) — kink; = 2),
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/
rZe B nocnezneM pascHCTBe K¢ 03HaYaeT KOHUYECKYD "wam-

Ky" unomecra V% (€x(B,(x2) < 8)) , LaBaeuyn KOHyCOu
PT’(,Q'. / -, A
&), T.8. ki= Ex(xe £ (k:;) & © 0OTDESOK ¢ KoHLaMU
x n ¥YE) He NEPeCeKae? BHYTPerrocTH %(Ex(B,(x2)< B))
A+
Teno B"= Ve(6x(B,(x2) <)) U( UK]) } 06787a0UEE
L=t

TONBKO A#g  O0COOBMI TOUK&Mil, HE OCBEWLEEMO A+f-ym HAlDPAB~
NIEHIEM, IIOCKOJIBKY HUKaKOE HEIIDABIGHNE HE MOXET OCBETHUTH CDPa3y
ABE TOYKU X, Ny 3HAUUT, BTOpPOI BOIpPOC, I[IOCTABIECHHHI Boaran-—
CKIM, DEWasTCH OTpPULATENBHO.

Iycrs cefivac nz4, B £, mnposezeM runepunuoc*xKocte M 1
[IOrpysuM B Hee h-7 - MEDPHOE Telo . A [IOMOWB0 TpaHCAATUT
(%) Ty nepeHeceM KOHYCH OCOCHX TOYEGH B’: COBMEC—
TUB UX BEPHUHH C (QUKCHPOBSHHOA TOUKOM }e[’ o OTMETIM OZ—
HO U3 NOJAYNpPOCTpPaHCIB, Ha KOTOpme [ LemuT &, 1 BBEZeM
0003HayeHNIe (ﬁ’:),ﬂs,,*f AJlg CeMencTrBa  A-2 - MEDHHX Ol-
PAHMYEHHEX CeYeHNi MOy YeHHHX KOHYCOB. JIeKO yCTaHOBUTH CHpa=
BEAKMBOCTD CHECAYyDUWEI0 YyTBEPKAGHUA: HBHLETCHA IIOJOKITEIBHOE
qucno p 4 Tak08, UTO ©CTM KaKZ0e B CMECTUTH ~AAPANISIb=
HO HEIpaBlcEuw, oproroHanpEomy [ s B OTMEUEHHOE MOJYNpOCT
DAHCTBO HA pacCTOXHUE p W onuacars f —OKPECTHOCTH BOKDPYI CME-
IGEHOTO TaKUM 00pasoM MHOXECTBa, TO KOHyCH A; ,00pas30BaBlil-=
3CA OT COSZMHEHUA §  JIyUaMil C TOUKEMY I -0KpecTHOCTEH, HS
IMEI0T [ONapHo OCWMX TOYEK HOMUMO BepuubH ¥  « OueBUZHO Za=-
nees UYTO BCe M pPacCIIOJIOKEHH II0 OZJHY CTOpPOHY o7 [ U HKaca-

orca ee, mpavem cnuex cemeiicrsa (M), ., . ,., H& I ecrs mepe
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HeCeHHOG B TO4YKy f CeMEHiCTB0 KOHYCOB YI'IOBHX TOYEEK
Bl

3aTeM paccyxuacu KAk U BHUE. [pu Manom >0 T -pK
Aty
T ME OWae Mo 1l -’
PECTHOCTH MHOXECTBA gx(Bh(x,?-) =8), rie B i.f %),
AIBIACTCH BIUCEHHOH B MO0 U3 KOHYCO: N7 ; !
ABIIACTCH BIOUCAHHON B N0OOH H KOHYCOB (a (ﬂf-)),{s{,.sﬂ-ﬁuj

UCM KoHu4eckue "manku" nomapHo He NMepecexanTCs Ipyr c .

roMes OOBELUHAR YKABELHHYD € -0OKDEeCTHOCTH ¢ “mamkar
ME TIOTY QUM BHIYEIOE A =MEPHOE TENO C A+g 0COBOH ¢
nowaukMit R ramepnaocykoctu [ y HOTOPOE H&IB3A 0CBE

Ar+1-upm  HANDABISHUEM. B CaMOM Lene, HUKAKNE A+f He
fcdnn, OCBELAVUNE YIIOBHE TOYKN IOCTPOECHHOIO Te7la, HE D
OCESTUTE TOUKYy ©r'0 IpaHuly, HauGonee yuaieHuyw or [ .
Yrols NONHOCTEW OTBETHTE -Ha BOnpoc I; Ham ocraercs
TOJIBKO Z,0K838TB, 4I0 IDI A€3 BCAKOE BHIJKIOE #A- MeDHC
710 C »+74-04  0COGOIl TOYKOI OCBEWLACMO A+f HampaseHy
OrpasuYMMCs PacCMOTPEHUEM CIyUas =3 BBULY TDUBUAJBH
OCT&JbHEX

BosoMen BuNnyKIOEe Teno B £3;, YUIOBHMU TOYKaMy

TODPOT'O CHYRET zyz 7 o Homu Co@v{x);hz, Z} -
5AP, TO HallpaBleH:ig pox s p-y, /ém-:f.vJ /6-i', rae p
— BHYTPEHHAR TOUYKa TSTPAs@Pa, OCBETAT Ipanuluy rTena. /K
AHENOTUYEOE NONOKCHNE LGN UMEEHd 1 B A =MEDHOM €BKI,
npocTparcTse/, [l09TOMY ZONYCTHUM, YTO TOUKM xy,21 K

IIMIBHAVHL «
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Kenu OAHE U3 HUX NPUHAZANEMUT BHOYKNO! 0GOMOUKE ADYTUX,

TO TOrZa, KaK JETrKO 3aMETATH, TPU 0COoCHEe TOYKA JexaT Ha

OZHOHl mpAMOf, M LeNHil OTPe30K OyZeT COCTOATH M3 YINOBHX

TOUSK TeN&8, UYTO HEBOBMOKHO. SHEAYUT, EAUHCTBEHHOE OCTAaBlLEE—-

CA IpeAmOnOKeHUs, d10: Convixy =zt F 6CTh BHIYKIH{

YeTHPeXyronsHuK. PaccmMoTpuM zance, B OTAEINBHOCTY ZABA CIy=-

Yafa.

I.Bce TOUKW uYeTHPEeXYIOIBHUKA C‘mv[aay,z,ff, He npugaz=-

JcKalue ero CTopoHaM, ABIANTCH BHYTPEHHUMH ZIJH ZAHHOTO TEl

[Iycrs 4 - BHYTDPEHHAA TOYKA Tela, KOTODPAA HE HAXOZUTCH

B nnockoctd Convlxy,2,t7. lla OEHTp&a TAKECTV TpeyLOJAbHIKAE
Cnvixzy,z §, Kay U3 Hayana, NPOBELEM AyY HANpaBICHUA z.’-—/b 1 Ha He

BO3BMCLM TOUKY ¢ , BCE 6L BHYTPEHHOO NO OTHOLEHUO K TENY.

Hanpasnesun /b-f, /g-x, ;-y);..z OCBETAT BCW DPPaHULY Te=

it:

2.170CKOCTE, Hecymasn Cowg‘"x,}v,z,i'f) cny;-:fw ONOpHO}l nunoc=-

KOCTEN TEela.

B uerHpexyrompaake Conv x4,z Yf Bcerza MORHO 70-
IJCTUTE CHPaBELJUBOCTE HEpABEHCTBA ¥ xyz + «;l'!fz; 57
Torza KOHYCH, HPUCOSZNHEHHHE K TENYy C BepUMHAMKM B yHz,
OCBCUAEBMbMOZHNM HalpeBIEHUGH, YTO W BIeUeT WUCTHUHHOGCTH Hale-
I'0 yTBSPHRLEHUA.

PoZicTBEHHOI K 3a7aue OCBEUEHHA ABIIETCH 345848
HaXOXZECHUA HAUMEHBUETO yuciaa &F) BHIYKINX TE7d, II0-
TyYawmixca U3 ZAHHOIO BHIYKAOTO Tena F napanieasHEMY

nepeHocann, 00beZUHEHNE BHyTpesHOCTell KoTopwx cozepxut F.
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OGosHauuM uepes ¢(F) MUEUMaJBHOS YUCTIO HalpaBleHutl,
OcBeWanuux rpasnny £. Ecnmu F- KOMHakTHOEe BHIYKIOE Teo,
T0 o(F) = ¢(F) o Lua NPOUBBONBHOTO BHRYKAOI'O Tena £  1e
KO Ii0Kasarh CIPaBellBOCTE COOTHOWEHUR c(F) < oF). Hefier
BUTEBHO, IIyCTH CeMelicTna (5)5451' i (Q")::er TEKOBH, UTC
(V)(ceI=> F,= Fta;) 1 Fc UIntF; . Torza ceMmeiicTBo Ham
cel

paBneHui (-a,-)‘.er ocseuaer F. llpn 423 32 £,
CYUECTBYET HEOrDaKNYEBHOE BHIFKIOE TS0 F# £,, 7Bl1i KOTO-

DOTO  ¢(F) * A(F) . OnHako npu ~»=2 IMEET MECTO

T eopeMa?2 liciu F HeorpanudeHHas BHIYEIAA

Qurypa 3 £ , OrauuyHaA OT Beell maocKocTu, TO ofF)= oAF).

foxasarTe®XscT BO Byayenun c(F) Lns

BHIYKINX (QUIYp OSCHOHEUHOT'O ZMaMETpa MOTYyT GHTS Pa&BHEMHA TO=
1ek0 0,I1,2, OTMeTHM 3716CH K6, UTO B KHUTE [{] &a c1p.90 ¢
JaHO HEBEDHOE yTBEDEAEHUE 0 TOM, Hro c(F)=2 rTorZa U TOIBKO
TO0TAa, KOrZa rpasuna F COAEDKUT Z4BA MAPANIEABHHX Ny4a.

B KaueCTBe KOHTDIDUME P8 BO3BMEM durypy, usoCpaxeHHyo Huie:

lj_l\.

i
31
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[loEATHO, YTO €€ Henb3H OCBETUTDH OLHUM HalpaBleHNEM,
llycrs Tenmeps F  HEOUPSHUYGHEAA BHIYHIAN durypa ¢ c(f)={.
B3AB m06y0 TOUKY J€ F » DaccMOTPUM MHOKECTBO NOJYNDPAMHX C
BEPUKEOL  § s COJEpiamuxcns B F o JTO MHOXECTEO HE
NyCTO U 3anonHAET Cc000# yrom /BOBMORHO, Bmpomﬁammﬂﬁcﬂ B
OZud ny4 /, PaccuarpunsaeMbii yrol HASHBALT BINCAHENM B F.
Ipn UBMEHEHUN TOYKH F€F Ol NTOZBEPraeTcaA MapanlensHOMy IED
HOCy. HomycTuM cHavana, YTO BOUCANHEI yron furyps F HEeBH-
porleds bepey NMpousBOMBHYO TOUKY xe FeF I HPOBOAUM 4e=-
PE3 Hee nomynpaMyo € , ABAADLYOCH BHYTpesHefl Lif BAUCAH-
HOI'0O yrna ¢ BepuuHOoii = . JaMETUM, YTO HalpaBleHle &€
oceemaer F . Ecmu % - mo0af TOYKA NPOLOIXEHUR € , TO
F+ (y- %) CBOeill BHYyTPeHHOCTHO HOKpoeT £ . B cauou neine,
A0CTATOYHO IIOKE3aTh, YTO I'pakuna F+(y-x) HE COZEPHMUT
TOUeK. F, 'Ho zeF == =z  jewiT Ha NyUe ¢ HaualoM
Z+(y-x) , N8PANNEABHOM € 1Pe8s Z @ Ihf'(’/-"-f-(:y-x)).

lycrs Teneps, snucasumii yron F [IDEACTaBIACT
Co60l#f monynpaMyo. Bo3MOKEHN IBa clyvasn .
de (Vx)(:ce Fr F ==> TOYKM BHNICABHOIO Iyua C BEPUUHOT =,

OTIUYHHE OT = - BHYTDEHHNE Zaa QUIypH F) :

Toraa BumenpuBeZesHHE DACCYRACHUA OCTANTCH B CUTIE,
CCIH 38 HalpaBleHHe € BB8ATH HAIDABNEHNE BNUCAHHOW IOy
NIPAMO
2.lpezpayuee COOTHOLEHNE HE UMEET MECT&,. [Ipu TaxoOM 1010
KEGHUU ZleT1 B TpaHuny F  BXOZUT OZUH U3 BINCAHHHX nyueii €
BeAKas OTKDHTAR MONYIPAMAA C HAYANOM = s IIDUHAATEHENIM
¢ , OcBeuaouans =z , 00ABATENBHO NEPECEeyET rpanuny £, 1

[I0TOMY peBEHCTBA e(F)=41 OHTE HE MOKET.
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3 cxasaHHOr'O fICHO, YTO EAMHCTBEHHHE caiyuyalt, ocras-
mulics 78 pacCMOTDPEHMHA,3TO TOT, KOIZAa c(F)=2 W rpasuma F
COZEDRAT JNy4Y, B KOTODHN BHDPOXZA6TCA BMUCAHHHHE yroa Qurypw.
EcnM B rpaHuMuy F BXOZAT ABE [ONyNpPAMHE / HEOGXOZUMO
ABISNMMASCH MapaeNbHEMA/,T0 cpa3y e MOJyyaeMm c(F)= d(F)=2,
lycrs ¢ -8AMHCTBEHHHWI TpaHWYHH] Ayuy £ , 2 - €r0 Ha-
4gI0, 4 - NPOUBBONBHAA TOYKA 8I'0 NPOAOHKEHUA.PUIypa
F+ Y- CBOB{ BHYTPEHHOCTHK MNOKPHBAGT ZOMOJHEHNE &
OTHOCHT8JIBHO F ., [ NOKPHTHA ¢ ZAOGTATOYHO OZHON QUIypH,
CAy®aumei# oOpasoM F MNpM NapajueJBHOM [EpEHOCE.

Urax L(F)<. + HO c¢(F)=2 . JuMTHBAsf HEpPaBEHCTBO
<(F)< d(F) , OyieM WMETB c(F)- of/f) ; STUM CAMHM TEOpeNa

IOKa838Ha.
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2.0B_QJHOM CBOJCTBE BHIYKIMX OBOAOYEK

Ieopewmal. Myers A4 - NpeAruaBGepPTOB0 HDPOCT-
PAHCTBO HaZ IIONEM ZElCTBUTSIBHHX wdcell, X<H, =xe Conv X,
(X")c'e-r vasbuenue X ¢ Cazdll > £
Torza Hailizyrcs Touku 4mz U8 pas/MYHHX KJIaCCOB
asOueHUA ., Takle, uTO <,¥" x, Z-2%> £0.

Aorasarenscr o, [ocxomuy Cosvks= Uoavd
YeX(X)
e Z(x) -usoxecTBO Bcex HoHeunHx uacrefi X, nocra-

TOYHO MOK&3aTh CNPABEANABOCTH YTBEDENSHUA 7JAf KOHEUHEYX
X=1%,..., Zm}. [POBOLAM MHLYKLAD O M.
19 m=o0. Tou-uanbHo.

32 Xadx,...,2muf, (X;) e pasbuesue X,
npuiued s=2{ o byzem UMETH E::? (x-2z) = 0 r'ze
£=y m+/
aé)/u's ms, CCMEICTBO HEOTDULATENLHHX UUCEN C ‘_Zf'{t: ‘ &
0003H4a4uM YEepes Ze YaCTUYHYN CYMMY CyMMH Z.' A; (xs -x),

P
m 5
- 'J‘ "_|1'|C'\ th .

K=o

COOTBETCIByOUyD BneMeHTaM Kiracca X,
JBll€ DACCMOTDUM ZBa CJAYYaSA.

2) V) 1siemst => J;>0).
[lpeznonoxuM, 4TO <z -z, 35;"-"5> v

[
0

b |
—

@

NTE LT

{'—'\
=
8
o
C
k

e

C

&

°

RERASX % M x; 13 pasHHxX
lmeey : (Vx)(vﬁ)(osx‘sg Osgss § k#g =b> %e,2e> > 0).

Ho o-(Z't.,c) = Z‘."c,:-i- 2 <{t,7y> > 0.
k=0 x¢1_ 1’

[lpoTusopeyns.
0)@i)(isism+d § A;=0). He Hapymas oGuHOCTH paccyiie=

Hliiy OyZem cunrars Jd,,,,=0, T.e. x€ Convix,... ,Zm} .

3AGCh, LONyCued NPAMBHOE I yUUTHBEA NMDELNOTOKESHNE HHIVH—
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Uy IIPUXOZMM B BHBOAY « S=1’ X,, = fxa,.,u} v Xo =
{x;,-.., xm}) (’x‘;-xl xm-;-;"t))’a

”m
npl £e€m 4 a CreLOBaTENbHO, < ZA(x~%), Xpmy-x) >0,
L=t

cd
YTO HEBOBMOKHO BBMZY DaBeHCTBA ZA(x-x) = 0.
&=/
damMevyannel, CyuecTReHHOCTE TpEe6OBaHMLA
x€ ConvX BUIHA Ha TaKOM IpuMepe. Mycrs A BellecTBEHHOE
rUI50€PTOBO NPOCT PAHCTBO, X ~88MKHJT 06 BLIYKI0E

IOIMHOKECTBO H y xd X » 4 =~ NPOEKIUA &
#a X . Torza nns pasbuerns £ X\ £y?, z}-}} YTBEDRIEHNE TEQ=
peun I I€PECTaeT GLTEH BEpPHHM.

3aMeuyuanne?2,B JUTEepaType UMeeTCH NOHATHE

CTPOTO4 BHOYKIOCTN QUI'YyD HE A-MEDHOH eBXIUZOBOH cgepe. C
[I3BCCTHHMI NBMEHEGHUAMI B (JOPMYTIDOBKE TeopeMa I COXpaHAeT
Cilly M AIA C(epH, B 4YeM HeTDYAHO YyOeLuTHCH, NDUMEHAS OpTo-
I'OHAJBHOE NDPOEKTNPOBAHNE HA KaCATEABHYD TANESDNIOCKOCTD B
TOYKe = ,

llepeiiziem Teneps K CJeACTBUAM TeopeMy I.

Criezncrauel, Ecmu xe Conv(Xr{x3), Tic X -
TOZMEOXECTBO OTZEIUMOTO BEWECT BEHHOTO Hpejrnis6eprora
NpPOCTpaiCcTBa, N (@)(VZ)(geX g ze X = TPEYIONBHUK
Xyz -DPaBHOGEADEHHH{ ), TO Wed(Vz)(geX f zeX § y4#x
2rx = fy-x/) = fz-xf ).
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Cnezgcr Bue 2. llycrs X =-vyactd ZelicTBUTENE-

HOI'0 OTAEIMMOr0 NPEXATANB0EPTOBa NPOCTPaHCTBa, i JbCHEe TpU

TOUKN X CIyHaT  BEDUUHAMI DPEaBHOGEADPEHHOTO TPEyrOib-
HIIKE .
Torza X BHNYKIO HE3aBMC/MO WM OLHA M3 Tousk X DaBHC

JAaleHa 0T OCTallBHEHX.

Cnezmcr Bue 3, Eem xeCmv(Xvfx})eH ,Tae H

ONATE TaKM BEUECTBEHHOE OTZeIMOe [IpocCTpaHCTBO, TO Cpelu

yriI0B MEMAY BexTOpaMu cemelicrBa (g-=) YlICNO HEOCTPE

g€ X
He McHBUE CanofX-{ . B uacTHOCTH, Ipd CardX 3 Weo

970 YUCHO B TOUHOCTH DaBHO Carxol X.

Beezem oCGosHauyeHue: h = &1 Xcg, L 3BcAKoe
TPEX3IEMEHTHOS NOAMHOKECTBO X 00pasyeT paBHOGEZPEHHH

TPEYLONBHUK), [IyCTh £: A —» w/b(CmJX)xET; +Haroso uucieH=
HOe BHaUeHUE A)  Laf LAHHOIO & ?  OTOT BONpOC CTa-
sur Il.Spaew B crarre [6]. Cnezyoune ZBa MDPEAN0KEHUA
BHBOAATCA ZJOBOJBHO NPOCTO HHAYKUNEH IO & .

Ipeanoxeniunel. ¥ineN = f0)s<

h-i 7
2ZCmof0x) TA€ Q, — NPOU3BBOMBHEA 3 =CETh SAUHUYHO

K=o 2
cQepr Sy .

DpeanoxcHus?2 (V(ri=> finz2nrl))

B nanbHeifiueM Mu [10ZPOCHO HCCHEAYeM 3azauy opzewa 7usm ClIyua:

(]

A=3 U BHUMCTM. F3) .



- 25 .

Tewuwuma, EcmXel, i HeKOTOPHE 4 TOUKL X
KOMINI8HaPHH, T0 CarxdX 5 8.
¢ 1B C T B O, Bee X'eyi ¢ CMQ’X{-:#

C TOYHOCTBW ZO IOZOCUA CBOJATCA K HUNENLUBOAMMHM KOHQUIY-
pany A ) [AB,C 0 c X ).

L. 0€ Conv {AB,C} [IpednonokdM cHavala, 4TO
Conv {AB,C§ -HeDaBHOCTOPOHHUI TPEYTOMBHUK: /ABIl + /cB] = /cAl

[loKameMy YTO OCTANBHHE TOYKW H€ X  JeKaT B IJI0CKOCTH
CUMMETDUY Conv {4, B8,CH. HeliCTBUTENBHO, /AD/ + /BY) ==
IA21=1881 v 831 = [AB]. [[oxi0 cuntors, /Al =IAB). [AD(=[AB] —>

/A2l = [caf /onsncrsue 1 / £ /28/=[c8) P

OeCon.v[.‘aCB} YTo ACKIoYaeTcCA. llycTs ceiluac Convih B,CF
~ DaBHOCTOPOHHUN TpPeyroubHUK, HeX, HO 9@ He npuHanie-
KUT ocit Comv {A,BC} ~ MHOEECTBY TOUYER, DABHOYZANEH-
HEHX 0T A 8,¢C « Byznew nuers /A21=1ABIv B3] =1AB] V /c2!=|AB] .
Ang onpegenedrocti cuaxem [ADI=/AB). Torza /28/=/2¢/ &
/2c/ # |AB) /censzcrBue I /. My BuduM, 4YTO TDPeYIONBHUR Gonvi®C,B)
NPpAMOYTONBHEY U NNOCKOCTE - Pye. NEDPHEHIUKYMSPHA MNIOCKOCTY
Pocg o Mu momaraeM, uyTo poMG, B YACTHOCTH KBEApal, HE BXO-

aur B8 X , 160 UM 3ajiMeMCH ZIanblie; II03TOMY YMUCNO yKA3aHHHX

TOUEK D HE NMPEBOCXOZUT TpeX. Ha ocu Convf4Bcfrpome O MO-

EeT OHTH €U TONBKO OZHA ToyKa X s TGK K8K €eClIy Ha Hei

HaXOZATCA TpA TOUKN X, TO TPEyUONBHUKOB TUIIE Conv {9CB §
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BooOme He OyneT. YUMTHBAS P3BEHCTBO H2)=6 , uMeeM B 000UX

clyusax Card) < §.
2. Gav/AB,C 07 - nenpTONE CELUSABHOTO BUIS :

1081 = |08/ = foc/, [AB/=/c8], [AB 4 |Ao) .

JOenuMcHd,yT0 eciau X He COLePHEUT BepIMH Tpaneuun,To Kaunas
Apyrasd TOYKA D&)X paCNOTOKEHS B IVIOCKOCTM CUMMETDHM AETbTOULS .

Oycrs /A9 # /co) .CuuTaem,uto [49/= JAc/ . fACHO, uYTO /A2 = JB2|V

IABI =181 . [AB| = |28) => /20/+ A0/ % 190 = 128] § 1A3)= A0 % /ol = |20/ .
llonyusem: 2 - LEHTP OMUCBHHOR OKpPYKHOCTH Co;,,v[o,.elcj y U

NpOTUBOpeune HaNuuo. /A9/=/B9/ == /Bc/=/2c| £ [0/ %
# /o) (£ noxurcs B Pagc & Convi{AB,c 2} —Tpaneuus ) & [20] =
= /2¢c] & |oB] = /28] .llocnenree HeBO3MOXHO, MGO ¢ OnHON CTO-
POHb £ J[OJXHS H8XOLUTHCH B IIOCKOCTHU 2}(0519; ABLP),HO C mpy-
ro#i CTODOHH, /erx0 33MeTUTh, YTO P3CCTOAHEE OT C §O ITOM

niockocTyH soaswe /BC/ . Ursk, 3mech Toxe CardN < & -

3. Conv {4 B cof-poM6. CrageM cuepsa, lonv{4 8,c 0f ne aBngercs
KBanpaToM. Torgs ocTsibpHee TOUKM DEX JNEKST B MIOCKOCTH,Ep-
NeHAUKyNApHO# £, . u copepxamedi orpesox B0 ( /8o < JAc/ ).

B ceamom nene, /A2 # Icol & IACI = |oc] =—> /B9l =]co) v |20/ = /2¢] .

189) = Ic9l ==> A9/ = |AB] 2 }920) = /2c¢/ .

Teljepb, OIyCTUB U3 £ K Pﬁsc NeplneHnuKyIsip, Bugm : /A9/ > /c9/,
4TO He uUMeeT MecTa. hicau Conv A, B8,C,0f KBILPST , TO NYCTh
Q€ X u D He NPUHSANEXMT OCM KB3JpaTa; INONST3eM 4o/ = [A9] .

180/ = |A9] == |20/ = |A0] V /98] = A0} v |9¢/ = JAo) . [9c/ = /A0 == |20/ = /28],
T.€. TOUK3 £ ~H3 OCU; /20/= |A0) => [9B/ = 19¢| = JAc) R

Conv{9 0,47 -TDP3BUNBHHI TpEyr ONBHUK Pﬂm Ne PNeHNUKYISApH3 &gc .
Tpeyronsumkos,nopoCusx lonv 9,0, Af, He Gonee ABYX, NOCKONB-
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Ky npn COMbNEM UX YUCIE TNOABIANTCA HEpPoBHOOEJDEHHHE Tpey-
rOJIpHUKM. Ha ocm KB3jpaTz B 3TOM ClIyuyse OT CMI ABE TOUKM
X , u CandX< 8. lIperpyiymeesws 5eHCTBO OCTHETCH CIDIBENTU-

BHIM 1 TIpU YMCJAE TPEyT ONBHUKOB Tuna Convi® 0,A)}, MeHBumeM OByX:

Cand X € 4+41+3= 38,
4.Conv{A,8,C 07 - Tpanenus. [loKaxem, 4TO DeX HBXOOUTCH
B IUVIOCKOCTM CHUMMETPHUM TpsHenui. ,ileﬁCTBnTenLHo, [A2] # 109 =—>
= (/B2/=/8¢c/ v |co/ = /Bcl ) 2 (/9] = 180] v ]20] = JAo} ) .

B2] = /8¢ § [AD] = |A0) —=> 20y # /cof k /2! = [20/ .

OueBuzHO, TBKON TOYKM & He CymECTBYET./B9/=/Bc/ & /20/= /0]
== /Oc/+ /Ac & /Ac/=[oc/, @ Ml TIDEINONORWIM NPOTUBHOe. [lox KOHeu,
€Clu ) He H3 OCH Tpaneuun, TO /[A8/=/DB/ V [4B8/= /A2] .

/4Bl = 28] ==> [90/ = /49/ = /A0/ (a)

/A8l =[R9I == /B9l = [c3/ = /80)  (6)

JdTH B8 NOIOKEHHA TOUKM £ BBSUMONCKINYSKT APYT
apyra: Cony [Qa, A 95)?_ He D3BHOOEAPEeHHb Tpeyroassux. Ilpu
Halluuuu (8) H3 OCH CamMOe Goasmee OBe TOUkU X U CandX< 4.
llpn BunonsHenuu ( 6 ) BCE OCTaIbHHE TOYxkm X H3 OCH U

CarndX < 5+3 = §.
I eopema?l, f(g)=3.
LOoOKs33Tensc T B O. lonyeruw, uro Hsfigercsa Xe T

3
¢ CaxdX =9 . llo nemme, HMX3KMe YeTspe TOUKM X HE TeKaT

B 0JHO# MIOCKOCTH. X ABIAeTCs JuOO MHOXECTBOM BEPNUH BHMyK-
JIOTO MHOrOrp3HHMKA, THOO OOHZ TOUKa X €eCTh UEHTP cdeph,

H3 KOTOPOIl HAXONATCA Ipyrue Touxum X , TOKe B CBOD OYepens
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ClLyzamne BepNHaMN BENYKIOrO MHOTOU'DAHHUKE, COZepHawero
NEHTPs ¥ 00OUX 3TUX MHOUOTPEHHUKOB CYUECTBYET XOTH GH OZ—
H8 HEPABHOCTODOHHAA Ipadbe. B camoM Zene, MyCTh Ipasb

I CMEEHHE C Heli ComviA 8,27, C ’ >

[o&v[ﬂ,a,c} 1 k. 1 Gl v ) 2 J MV[I%C}Q}} &}w[cﬁ,&
~IPaBUNBHLHE TPEYTrONbHUKK. Ecinm 7ZBe ToukuU N3 /27 2% cos-
nazanr, TO é'wza’,rsg_

HeiicrBuremsa0, £=2"=9 —» 9 npuHazmEeENT OCH Corw {AB,C}

OcranbHue 2IeMEHTH X PacCloN0OKEeHE B TpeX IJOCKOCTAX CHMMET =

nLT ™

Pil Conv fA,8,c} U, yUATHBEA NEMMY, UMEEM He GONEe BOCHMI
TOUEK. [l02TOMY 29°9", NONApHO DASIUYHN 1 HE IEKAT Ha OGH

Gnv{AB,CE. |29 9&!.96/:} 19%] = /22 & 19¢/ = /9%9% 2 Ac

2,9"  KommiaMapHH. Taxum o6pasom, /997 = /28/ ;  aHamoruy-
Ho /99" /.‘1)3/ 1 yue A 8, .sj 2% — HoMnzanapHH., [lozromy, Za
EG OJHa U3 BHUEYKASaHHHX I'DaHell — HepaBHOCTOPOHHMII TPEYILOIE -
HuKk, CKBUSM, €0 CIYRAT  Conv JA,B,C}: JAB/#JAC/. Eciu dexy u 9

OTIHYHA OT A4 8,c, TO C TOYKaMU A B8, C 0OH& COCTABUT
TETPadAD TONBKO CHEAYOUUX THUIOB:
L. (1A2l # 82| & IABl = |ADI & |ac|=[ACl) vV

( 1A21 # 1B2| % |ABI = |128] § |ac| =]ACI)
Lo (A2l =[R2l & f2ci=(Acl) v

( (A2 = |2l =cal) v

( 1A2] = IB2| = |cAl ) .
L. ( 12ch = 1AL = ARl & 198l = |cBl ) v
(1och = |28 = [AB] L [A2) = [Acl) .
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He ocTsHaBIuB3ACH H3 NpPOBEPKE 3TOr'0, NOACUUTIEM,
CKONBKO TETP33JpPOB MOKET A3TH KaXIbid TUI, €ClM TOYUK3
& HaXONUTEH MO OJIHY CTOPOHy OT IUIOCKOCTH, Hecymei
lonv{A,B,C} « K8K TepBui, TaK W BTOPOA TeTpadips Tuns I
ie AsnyT B OTHEIBHOCTH 0ojlee [ByX TOYEK, NOCKONBKY 9
3 000uX ClyusdAx MNPUHBLJIERUT ONperneleHHOW miIockocT®. [loKa-

KeM, YTO UM BMECTEe OHM JOOG3BAT HE 0OJABLE ABYX TOouex D u .

291+ /28] ==> |29] = |28] = |24/ u A B892
{OMIUISH3 pHH. TsKuM 06Gpasom, /89)= /] 297 . Ho Torus Tou-
X8 & 1O OTHOWEHMK K D' 39HUMIET (UKCVDOBAHHOE MNONO%E-
iue u HaoOopoT / Hanpumep, & cuMMeTpuyHs ¢ 8 OTHOCU-
reNBHO TIOCKOCTH Aygrr /-

Toukm & Tuna Il pacnoMOXeHsH B [VIOCKOCTH CHMMETpUM

Grv{AB,c} w ux uuciao Mmensme Tpex. Tum Il mscT ogHy TOUKY,
160 B NPOTUBHOM ciyuse 4, 8, 2,2’ OyAyT 7eKaTh B HEKOTO-

J0# TUIOCKOCTH.
lirax, HaOpsyu BCero Bocemb Touexk X . llomyueH-

(¥)

i0€ NPOTHBOpPEUME U [JOK33LHB3ET TEOpeMy .

Ipepnnoxesnmne 3.Iyets xeIntS , rae S

3CTh ~ - MEpHHi CuUMIIEKC B £, C MHOXeCTBOM BepUHH

1 1 55 i) . Torgs npum 1060M P336MeHUM [ x, ..., Xnf H3
188 u1u GONBUEE YUCIO NOZMHOKECTB HIWMIYTCH TOUKM X; 4 X
13 DPB3HHIX NONMHOXECTB, TaxKue, 4To (X -, ,5‘--.2:> < 0.

(® Bpyroe aoxasaTesscTho w0 gano & 13632, L Kroarron.
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