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MpoGiema Tpuuaguary wapos. Sl canom M. M. Hann-
TenecEoe ofeeasinenie «Buiia wxonss, 1576, B4 ¢
B kinre 8 uayuso-nonyaspno uanuu:eu paa wo-
OpoCon  KOMGUHATORHON  reOMETpRIL UBABTCH NpO-
fnena TpuHaIEATN Wwapos, mrepecovapwasn ewe M. Kennepa
g M. Huwrona, 8 ke NHOTUE BAMNLE PesynbTaTsl KOMOI:
HATOPHON TeONETpHY, Nodyuenkse 5 nocaenunne ronk. O6-
CYMNAIOTEN HEPRUIEHHLIE A0 HACTORILErD BRENENW 3&AUM H
NpoOJens], KOTOPEE MOFYT S8HHTEPECOSATL i IOHBIX  MaTSNi-
THEOS,
PACCURTaRA 12 YYBULIXCH (IRIK0-MaTEMETHHECKHX WKOL
l{uurun EMOTYT (OMLI0OBATECR MPENOMARKTENH  MATEMATINH
¥ VGEHHECH CrapliHX KAaccop oGieolpasondiedbuntX 10KoL.
Ma, 52 BuGanorp. 16

AHEEC%HAHEHCHHMM{ nu.n.ue;ua
ncrpc-xan mmamu pesi
JI. A Kanysamn, npod. H Kopsuios, Ao, Emﬂ l('::m

gois. H. 51, Jinutenxa, mu.iﬁ M. Pusios, nou. M. H. fxpen-
m umrm&mmrm PeIANTOPa), Kaif. NeH. HEYK
. Konasiosy,

Pejanins MTSpaTyphi N0 MaTeMaTiKe 0 usike
3ap. pesaxusell A, C, Maryxa
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NPEJIHCIAOBHE

XapaKkiepHhe Ans HALEro HpeMeHl riyDOKHE HAMEeHeHHS
B MATEMaTHKE, YACTHYHO CEH3AHHHE € NOABNEHHEM SJEKTPOH-
HEX UHQPOEBX EWYHCAHTENLHEX MAWHHA H © CO3A4HHEM TOro
HANpar/enns MEaTeMaTiueckKol MuCIH, Kotopoe 0603Havaercs
cobHpaTte/ bHEM TEPMEHOM skHCEpRETIKay, Hany ceoecOpas-
HCE OIpAMEHLE TAKIKE W B C10J1b, Karanoch OH, yCTOfBLIEICH
OOJACTH MaIEMATHYCCKON HayKH KaK 3SMEMeHTapHasi reomer-
pusi. Ha poan «anementaprofi reomerpin XX peKar HayuHaeT
NpeTERJoRaTh Jillib HEJAGBHO CO3JlaHHan KOMOUHAIMOPHAR 2€0-
MEMpUs WayHawoas SKCTPEMANLYBIE TEOMETPHRYECKHE 3a/iauH
(T. €, 3an84l HA MAKCHMYM H MHHHMYM), CBASZHHLE C OTBICKa-
HHEM «CaMBIX JYHUIHX» (HIH, B0 BCHKOM Clyuae, «AoCTATOYHO
XOPOHINX») PECTIONOKERNH KOHEUHOro 4HeNa TOUEK uaH Guryp.
HMurepec K xomGHBaTOpnoll TCOMETPNM C(CTECTREHHO CBA3ATDH
¢ oDUHM HATEPECOM K 3anauant Ha MAKCHMYM B MHHHMYM, 1o-
porkaennbiM  GOJBIOHM  YHCHOM YHCTO NpPHKNagpuLx 3anay,
B KOTOPBIX WLULYTCH ONTHMAALHEE PeuMbl paboTh oTAENbHEX
MEXAHHSMOB HAH OONBLITX CHOTEM,

STa KHITA noepAnena konOHHATOPHOI FeOMETPHI, OHA Pac-
crazneaer off OLHOH HECIOMHON 1o (POPMYJUpOBKE 3ajaue,
y IICTOKOB KOTOpoH CTosT eciankne wvens Moranmna Ken
aepa (1871 1630) w Heaaka Huwrona (1643—1727).

Haw pacckas o ¢npofnene 13 mwapos» oTHIOAL HE NpeTeH-
ayer #a noasory, CUchopnyio post 8 nem arpawr 16 sanay,
KOTOPLIE TEMATHUECKH CEH3dHL OfNE € ApyTol, Ho MareMarn-
HECKI NOEONBHO HC3ABHCHMML, 9T6 NO3EOASET YHTATENO NPOCTo
CRYCKATH T€ H IHX, KOTOPHE OKAAKYTCs eMy TRYAHBINH HITH
HEACCTATCYHO €ro 2anprepecylor. Xouercs cOpaTuTh BHHMaHKE
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vrrateneil 1A pan cQopMyJAnpoBannmx e peieninLix 10 cux
AOp 32184, NEKOTOpPHE HE KOTOPLX BNOIHE MOTYT CTaTh TPaMi-
JUHOM Jasi camoctoaTensioit patorst B ofiacty KoMmGuiaTop-
HOil TeoMeT I

OT36BL 1 NOMENZHUA O COAEPHAHHH KHHIH (POCHM T10-
chlath no aapecy: 252064, Kues, 54, loronesckas, 7, Uonop-
HOE W3JATENLCTEC N3paTenberoro olnenuuenks «Biia meo-
Sd@y, POAEKIIHS JHTEPATVPE 00 MaTenaTHke B ¢HINKE

Aemop




FTTABA 1

SAJAYH O KP¥TAX U IMAPAX

§ 1. SAJJAYA HLIOTOHA - IPETOPHM

Haunem n3noxnesne co caenyioueil 3aiaun:

3anaua 1. Kaxkoe HauOo.apuee 40010 KPYeos HO NAOCKOCHIU
MOMHO NpuIoxume K pasrosny usm kpyey Kp max, «moos
HUKQRUE 08U U3 HILX He nepecesaiich (HO 6ce 0Kl CONPUKACANLCy
¢ epanulell kpyea Kp, He nepecekas e2o)?

Pewmenne Ecan kpyr Kp, nupunoxen  paBHOM)
emy Kpyry Kp, 10 oH Buien 13 uenrpa O gpyra Kp noa yriom
¢ = 60 . [pyrumu ciaoeamu, npopeznenubie w3 1entpa O K
kpyry Kp, kacareasnbie OV n ON o6Gpazylor yron MON =
= 60 (puc. 1, a). Ilpumem paguyc r kpyra Kp 3a 1. Tak kak
KacarenbHble, nposegenHbie 3 TouRkH O K 41060OMY OpPyromy
NMPUAOKEHHOMY K Kp xpyry Kp. paanyca |, ne nepecekaio-
ueMy kpyra Kp;, 6ynyTt npoxoauts B H e yraa MON, 1o Bcem
NPUACKEHHBIM K Kp Hencpecos@ouiimess Kpyram toro e pa-
anyca 1 GyJyT COOTEETCTFOBATL CTIEPEKPHIBAIOIHECH YIJIh
¢ o6uient Bepumiton O, xaxcinit 13 wotopuix Oyaer pasen 60
[Tostomy K Kpyry Kp MOAIO UPWIOHITL e Goiee, yem

360 : 60 =6

paBublx Kp KpPYroB, VAORIETFOPSIONINN  VCIOBHIO 3agaun
(puc. 1, 6).

3apaue | popcTBenHa 1aKas 3anaua:

3anaua 2. Kakoe HauOOabliee Yucao mManepuantbHelx (Hene
POCEKQIOWUXCR) LIAPO8 MONCHO NPULONCUIMD K PABHOMY UM tiapy
[l mak, umobel éce OHU (60efl NUBEPXHOCIBIO CONPUKACAAICH
¢ nosepxuocmvro wapa I, He nepecesas e2v?

[lopoByeM 3Ty 3asauy pemmTbh TAK e, Kak U 3apady l.

z* 5




Myerh e map I/, 1. e wap, paanye R RoToparo
pasen 1, conpuracacies ¢ puBuniM emy apos I (pue. 2, a);
Torga wap i, sunei us wewrpa O wapa [l oy ¢npoeTpaHcT-
BEHHBIM YLAOM? 1,  H3MC[&iCMIIM PENNYAHON ccthepnieckoro
cexTopar (Mnu eCGepuueckoil Wanoukie) 7, PHCCKaeMod 13

Puc. |

Hin
tepnl wiapa [l KoyCcoM KacateJbHuN, NPOREACHIBX 1€ Hapy
I, u3 touky O A tax kak vecora AP = hosanodsm 6
ipnc. 2, 0) paena: __
ot — o’ = 1 — L2 w0134 ...

Li




TO OTHOLICHHE NOBepXHOCTH mapa [/l K NoBepXHOCTH «La-
MOYKH» O pPaBHO
2:0,134 14,9

Ho wuenepecexarowyumes wapam [, [1l,, [l;, ..., DpUHIOXKEH-
HbIM K Wapy [/, no/zHE COOTBETCTBOBATE HENENCK PHIEBAIOULUECS
«IAMOYKH» 0y, Oy, Oz, ...;
1103TOMY $ICHO, 4TO Go.1611e 14
(momepuarbHelx) wapos,
pasrsy wapy Lil, £ amomy
wapy nPUAOKHUMs HE A b3 A.

A CKONMBKO ke mareph- f
AJIbHBIX 11APOB, PAEHLIX L1a-
py i, MOXKH O NPHIOKHTD
Kk nemy? Herpvano coobpa-
30ThL, 410 K /] momuo npu-
JOKHTL 12 pavuux emy ma-
pos. B camom nene, nyers
wap L nemnr na ropuson-
TaNLIOH MOCKOCTI; NPILIO-
AnM Kk nemy 6 paenuix emy mapos (puc. 3), [pn atom ceepxy
1 ocuu3y ot wapa [l obpasyerest no wmecth puiemox. Tlosoxnm
TENEephb B TPH HECMCAKHLIC H3 1WECTH BepXHHX BLIEMOK 3 paB-
HLIX wapy I mapa tax, ytoObl KazKIbli 13 HHX Kacaacs Tpex
HUZKHUX [apoB — B TOM ypcae u wapa [ (puc. 4, a). Ecau,
jajiee, pacno/oXKuTb nofgobibiM o6pa3zom elle 3 wapa CHH3y
ot [, 1o [ll oKkaxercst OKpysKeHHbIM 12 paBHBIMH €My LWapamH,
Kakablil U3 KoTopblX Kacaetcs [[]; npu 31om 3 wapa CHH3Y OT
[l MOXHO Ja)<e HPHJIOAHTL ABYM#H pasjanyHbiMH cnocobaMis:
B BBIEMKH, PAcClOJ0XEHHLIE TOYHO 1101 3aHATHIMH BEePXHHMH
lapamu BeleMKamu (puc. 4, 6), win B TpH Jpyrue BbIEMKH
(puc. 4, 6). IlonoGnoe pacnonokenne TPHHAALATH PABHBIX
wapos Bnepseie onucano B 1611 r. ogHum u3 co3nateneit cos-
peMeHHOil aCTPOHOMHMH H MaTeMaTHKH 3HamMeHWThiM MoranHom
Kenuaepom, oanako npakTHYeCKH CKJA3AbIBAJAH TaKHM
oOpa3oM OJHAKOBbIC apkl (06pa3oBbiBas H3 HHX «MHPAMH-
Ly»), BEPOSATHO, H panee TOro BpeMeHi, XOTs CHIIHAPAHLIX
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IIH KPOKEeTHLIX WapoB (He roeops y»x o nopwunuukax!) B 1e
rofibl, paszymeercsi, cuie He OblJIO M JaXK€ KPYIJIkie MyMedHble
sapa ObL1M TOT1a B HOBHHKY.

Taknm ob6paszom, ecnn o003HAYNTL HaUbOABLUEE BUIMONHOL
QUCAD MAMEPUANLHOIX LIAPO8, KOMOPLIE MONCHO NPUAONCUMNS

Puc. 4

K pashomy um wapy LI, uepes
ks wi K, (3HaueHHe HIKHEro
HHIeKca 3 ¥ NPOH3BOJIbHBLIH Bbi-
Gop O6ykB k wau K cTaHyT SICHBI
H3 MOCJELYIOEero), To

<k, < 14
UTto eme MOXHO CKasarh 06

BCEro, 4To 4Heso ky ne Moxer OuiTh paBuo 14! [lokasarenberBo
STOFQ YTBEPIKACHHS IOMELeHo B CJaeAyloweM naparpage.
Hrak, MOXKHO yTBEpHKAAThL, 4TO

12 < Ry L 13
Ho kKakoe M3 3TMX JABYX 3HaueHHil HWMeeT B MeHCTBHTE/b-
HOCTH yHCAo ky? IlocTaBiaeHnblii Bopoc He ABJISETCH MPOCTLIM,

B 1694 r. no 3tromy Bompocy pasropenach Aae JOBOJBHO
O/KHBJIEHHAA MOJEMHKA: H3BECTHBIH €CTECTBOHCMNEITATENb TOrO

8

sTOM uncae? OTMEeTHM, npexxiae
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ppesend Jlssug ' peropu yroepykiaan, 9To K 1apy Mom-
HO NPUJOMHTS |3 paBHLIX €My MaTepHAdbHbIX 1ApOoB, & re-
HHansHut HMeaak HeioTon — yTo BHEL3S, HO N0Ka3aTh
CROID IPABOTY, T. €, TOUHO COPELETHTE YHCNO Ry HH OTHOMY U3
HHX He yaanocs. [lepBniM, KoMy yialoch pelidth 3Ty 3ajauy,
a HNMEHHO JIOKasarth rinoresy Hoiorona, yreepmiaarolyio, 410

by = 12 (1)

6en memenkuft reomerp Pymonwd MFonmne; of srom coob-
uLaeTca B crathe ero coorewecteenHinka K. Bewpepa, onyban-
kopanuwolh B 1874 r., 1. e. yepes 180 ner nocne gHCKyccHm
Heworor — [peropn. Togom nosxe pokasatenscrso P. Tonne
YCOBEPLIEHCTBOBAN JApyroii HeMenkuii reomerp C. TwoH TR p)
OJHAKO OHO BCE €lle OCTABaN0Ch OUEHbL CNOMHLM H 3anyTaH-
HEM, MHorne cneuHanueTH, HanpHMep, H3BeCTHLIT BeHrep-
ckuit reomerp Jlacno @ edfewm T o1, cubralor Aamke, 4To
nepeoe Gesynpeynoe J0kasarenLeTBo papencTea (1) (mepsoe
peweduie 3agaud 2) aanu B 1953 r. (uepes 342 r. nocne Toro,
kak M. Kennep norazan, uro &k, > 12 u uepes 259 ner nocne
puckyceun Hblotonra ¢ [perops) ognn w3 kpynueiiuX anred-
paucroe XX Bera roananpen Baprens JleenGepr ran nep
Bapaen wnsupaowmiics nemenkdit sornk Kapa Ll w TTe.
Eile Gomee npocToe AoKasaTeNbeTEO TOro, YT0 K WAapy Helb-
38 npuaoknTe 13 paBrLiX emy MartepHanbRbiX APoB npeano-
wmua B 1956 r. asrnmuanun JDkor JI vy — onrako # 310 J10-
RKA34TeJIbCTBO HBASIETCH JIOBOJIBHO CJIOMKHLIM.

C npofiiemcit 13 wapos TecHo cBszaHa saduwa 0 camoil
NAOMAROQ YRAQORE PUBHBIX KPY2068 HQA NACCKOCMUL i PasHbIX
apos 8 Npocmpancmee. Ira 3aaua, oTkprigias HoBblll 60Jb-
1ol pasien recMerpHu, HashBaeneli I CKPETHOH reo-
MEeTp HeH, Bh3kBaer CerofHs ouenb Oolblioll THTEpEC
B CHNTY OOHApPYKEHHBIX 33 NOCNELHHE AECATHICTHA HeoMuAaH-
HEIX BAMCHHIX MNPHIOKEHUIT €€ «MHOrOMepHOro BapHanTa» K Bbl-
YHCINTENbHOIT MaTeMaTHKe W TeopHH CBA3M,

[TpeanonomxKum, YTo NNOCKOCTD 3AITONHeHA HellepeceKaoimu-
MHCSE PaBHBIMM KPYraMH; COCTABHM OTHOWIEHHE CYyMMapHOH




niomani TeX KpVroB, KOTOpHE HEIHKOM MOMEAITCH BHYTPH
Kpyra X Gofbuiore paguyca R, ¢ UEHTPOM B NPOHIBOJLHON
Touke O nmockocTH) K nmuowtans nR® storo kpyra. [lpenen,
K KOTOPOMY CTPEMHTCH 5T0 oTHOWEHHE npin R — oo, nastiBaer-
CH NNOTHOCT BIO PaECCMOTPEHHOrO pACOONKEHNH (VK-
JAJIKH) PABHLIX KPYros HA (VIOCKOCTH; 3aiaya 3akmiovaercst

Pire. &

B TOM, YTOOBI HQUMU MY YKAGOKY KPYeod, NAOMHOCIE KOOPo'
HBARCIMCR  vuMoll Ooabol N3 B0eX BOIMUNHWE, ANanorigro
opmyanpyerca 1 3azaud o camoil maornol yKN1aaKe pagHbix
IB4POE B NPOCTPALCTBE.

B sameyatenbHoMm Tpakte «OU CHeMUIIKE, ITH HOBOTOLHHI
fapw, cocrasnennom M. Kenanepowm B Kauectoe nogapka
€ro Apyry Koponesckomy copethuky Bakrepy don Bakren-
(peabcy no caywaw wacrynnewnus Hoeero, 1611 roga, Ooinn
[1a3c6pannl ABe yKIaAKu PABHEIX KPYTOB Ha MJIoCKOCTH: B nep-
BOIt M3 HHX (pHC. 5, ) ueHTpW Kpyroe ofpasyior ceTKy pas-
HbIX KB3[IPATOB H Kauhil Kpyr Kacaercs «embipex COCemHux
C HHM, 4 BO Bropol (puc. B, 6) — UEHTPLI KpyroB obpasylor
CETKY NPABHIBHBLIX [LECTHYTONBHUKOR, W KaXALIH Kpyr Ka-
caeres wecmu cocennnx ¢ Hpm. M. Kennep cuutan, 4ro nropas
yKNanKka wapos sinvisercys uwanbodee MNoTHOH W3 BCEX BO3-
Moxknbpx. Helieteurensnio, 8 1o BPEMS Kak TVIOTHOCTD nepeoi

(0
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. T 07 TR :
YRNAAKH —- == 78,54 %, MnoTHOCTL BTOPOIT YKN&AKH Coablile:

ny 3
OHa paBHA —p¢ ~ 90,69%. Jlanee, B TOM e TpaKrare

Kennep pacemarpupaer ponpoc 06 yKJaiKe PABHBIX 1L3POB
B poctpadctBe. CaMan nJioTHas W3 TAKHX YKJA4I0K NoJyuyaert-
cA cAeAylownM obpa3oM: Ha MJOCKOCTH Mo cxeMe puc. 5, 6
VKJAALIBAIOTCH PaBHBIE KPYLH, SBJSIOUIHECH «3KBATOPHAJIb-
HbIMH KPYTaMH» PABHBIX IAPOB; MPH 3TOM 00pAa3yeTcs «IiecTii-
YTOJABLHLIH CJIO» 11apoB, B KOTOPOM Ka:KILIH LIap Kacaercs
LIECTH coceaHnX. 3aTeM BTOPOIl, TAKOIl e CJIoi H1apOoB, HAKJAa-
JABIBAETCH CBEPXY Ha MepBHH TaK, 4TO WWAPhI BepXHEro CJiosa
MONaNaloT B BHIEMKH II12POB HIKHEro c/iosi, Kacasich Tpex
W3 HMMHHX wapoB (cp. puc. 4, a). Ecnu 3ateM npolosnkarh
HAKNAALIBATH TAKKUM ke 06pa30M Nofo6GHBIE CJIOH LIAPOB CBEPXY
M CHH3y OT Y2Ke HMEIOIIMXCH, TO MOJYYHM 3aNl0JHEHHE BCero
IPOCTPAHCTBA PaBHLIMH MIAPAMH, TAe KaIblH wap Oyner Ka-
cathes dsenadyamit COCCIHHUX € HUM. 3aMeTHM, YTO NOCKOJIbKY
KaXK/blH COH MOXKHO HAJOXKHTb HA YKE HMEIOUIHHCH L B Y M §
cnocobamu (cp. puc. 4, 6 u 6), TO QAKTHUECKH IIOJy4Yaercs
OecKOHeHO MHO20 PA3HBIX CHCTEM 3anoJHEHHH NpOCTpaHCTBA
PABHLIMH U1APaMH; OJJHAKO, BCe 3TH YKIAJKH LIAPOB HMEIOT,
O4YEBHJIHO, OAHUHAKOBYIO ILJIOTHOCTh. 23Ta IJOTHOCTh pPAaBHA

“'62 ~ 74,05%.

C rex nop xkak Kennep ony6nukoBan CBOH TpaKTar, [pOL-
7o yike 6onee 360 sier. 3a 310 BpeMs ObLIO NPEJJIOKEHO MHOTO
pas/HYHbIX YKIAJ0K PABHBIX KPYTrOB HA IJOCKOCTH H WI2pOB
B IIPOCTPAHCTBE, H HHKTO HHKOrJlda HE COMHEBAJICs, 4TO HaH-
nennie KensepoM yKJIaIKH SBISIOTCH CAMBIMH IIOTHLIMH,—
110 JIOKa3aTb 3TO OKa3anoch Bosce He npocto. CunTalor, 410 Jo-
KAa3aTeIbCTBO TOr0, YTO u300paXkeHHAsm HA puHc. O, O cxema
YKJAAKH PEBHLIX K P Y T' O B ABJISIETCS] caMoil MJIOTHOH, BIiep-
Bbie Jan B 1892 r. Bulaiouuiicss HOPBEKCKHH MAaTEMATHK, OJIMH
H3 OCHOBATEJIEH TIEeOMETPMYECKHX METOJIOB B TEOPHH YHCEN
Anonsd T y 3. Oxnako opurnHaabHoe fokaszatesnbeiso A. Tys

3—1406 0



ne fuao onyGmikosano. Kpatkoe pesiome jokmana wa sty
Temy, opounrankoro A. Tys B 1892 r. Ha xkourpecce marema-
THKOB ChaHHABCKNX  CTPaH, CONCPMET CYILECTHOHHBIC |
TPYAHO BocnonHAMEE Tpobens. bonee y6eantensHuM SRIReTOs
Npyroe [oka3atenberso Toro ke hakta, onybniKosaHHoe
A Tys 8 1910 r.,— {0 ¥ 370 OKA3ATENLCTBO BRI MOKET
YAOBACTROPHTH COBPEMEHHBIM TPEGOBAHHAM MaTeMaTHRECKON
crporocti. [losHne NOKA3aTENnbCTRA COOTRETCTBYIOMEND I1Pef-
doennst (nHOrjla HazwmaeMoro «reopemoit Tys») Guan Aaist
6 1940 r. yxe ynommuasuiMest seime Jlacio @ eitemem
Toros §H, HE3ABHCHMG OF Hero, B 1944 r.— nssecTHLIMI
CHEIHATHCTAMH 110 TEOMETPHHECKHM METOIAM B Teopuu Yucesr
HTAnBAHCKHM. MatemMaTHkoM Benbamptio Cer p e o HeMeiKnmM
matematiikom Kyprow M asnepom leckonhko jpokasza-
TEALCTB 3TOI TeopeMbi npueeetn B runre JI. D efieura
Tora [8] (em. mureparypy sa cip. 84).

Hecmorps Ha sceotiiee yGexxaetine O TOM, UTO 6 1pocm pux-
CONGC HE CYIEcmBYeN, YKAGOOK PGB 1t a [ O 6, NAOMHOC
Komepsx: npesocxcduaa ol “]:;2 y JIOKa3aTh 37O [OoKa He
yRanoch KoMy, [He peuielibi TAKKE it MHOFOMEPHBIE 8HATOTHil
COOTBCTCTRYIOULEH 3a7iaull, 1IPH STOM He HallLeHa Aaxe Besnn-
UiHa  [IA0THOCTIN camoil Ayqinelt YRIapkn (nan Heckombinx
CAMBIX JYHIHX YKAALOK) pasibix (MHOTOMEpPIRYX) apos.

§ 2. TEOPEMA O YETBIPHAJIATH WAPAX

JuKamem chnenyIonyio Teopemy:

Teopema | (reopema o 14 wapax). K dansomy ma-
mepuaastomy wapl [ weavan npusoxums Goree 13 paestovix
eay mamepuansinx (He nepecexarowguxes mexdy coboll 1 ne
nepecexaouyiix eap ) wapos.

HorasarenbctTso Bocnonsayemest METofoM woT
nporuptoros, [lpennonomum, yro g mapy I/ pamyca 1 c
uentpon O ydasocs NPHAOKNTE YeTH PH AL UL AT b pas-
nwx wapy I matepransuvx wapos Hfy, s, ..., I, Lenrpo

1%




STHX WapoB obo3Hauum uepes Q,, Qs, ..., Q4 2 TOYKH repe-
ceyenusi orpeskoB 0Q,, 0Q,, ..., 0Q,; ¢ orpaHuulBaIOWEH
wap U cdepoit C¢h (7. e. Touxn Kacauun wapos [[] u I, Il]
nill,, ..., Il ulll,) — qepe3s Ay, Ay, ..., A,y Tak Kak Tou
Ko Q; v Q; (HOMepa i H | MOryT NMpHHHMATL Jiiofoe H3 3Haue-

Puc. 7

nuit 1, 2, ..., 14; {4 j) — ueHTppl HeNnepecexk aio -
Il ¥ X C A [IapoB efHHHYHOro panuyca, 70 Q,Q; > 2; nosromy
A;A; > 1 n cnenoBarenvuo ~— A;A; «OGOJbINOH OKPY» HOCTI
cepul Cgh, Bhicekaemoni uM3 Cgh nNOCKOCTBIO, MOMKHA OHThL
6onbite wiin paBHo# 60° (cp. puc. 6 ¢ puc. 1, a).

Bynem cuutarn, uto Touk4 Ay, As, ..., Ay He npunadiexwam
o0rotl noaycghepe cheprl Ceh (HHKe MBI TOKAMKEM, 4TO JarKe HA
nonHol chepe Cgh HENB3s PACTIONOKHTD YETHIPHAJLATD TOYEK
TaK, 4T00bl PACCTOAHME MEXAY KaXKNBIMH ABYMS M3 HHX ObuIo
Gosiemiie nan pasuo 1). «Haranem» na Touxkn Ay, As, ..., Ay
BHIMYKJBIN MHOTOTPANHUK (p4¥C. 7), T. €. PacCMOTPHM 6bUIlyK-
AYto 060204KYy HAIHX yeThipHa[UaTd TodeK. Harnsyino ee MOxk-
HO IpeACcTaBHTh cefe Kak TeJo, OrPaHHYyEHHOe OXBATLIBAOLIEH
Ay, Ay, ..., Ay Pe3UHOBOI NJIEHKOH, KOTOpas CTSTHBAETCS,
CTPEMACH YMEHBIIHTH CBOIO MOBEPXHOCTb, OAHAKO He MOIKeT
CABHHYTE «KOMbIUK®» Ay, Agy ..., Az Pasymeercs, ue Bce
rpany MHOrorpannyka M OyayT TpeyroJbHHKaMH; €CIH 3TO
TaK, TO Kax/yi0 (BbITYRJYIO) IpaHb MHOTOrpaHHH#Ka M MOXKHO



pazlimn 11a  TpeyroibHNKH  AHArOHAJNRMH, NPOXOIHUIHMH
qepes ouny v €8 BeplipH. Toriaa nosayenM Beliy Kbl Mioro-
rpaustik M, snupcammwsir 8 cdepy Cgh, ace epanu Komopozo

‘Buchpm mpeyeoavkurasy (Boolile ropopsi, MHororpaHHik M.
'STRASIETCS ¢BRPOMACHHEMS, T. €. HEKOTOPLIE H3 COCENHHX ero
FRAHEH CKAT B ONHON ILTOCKOCTH).

Bocrioasayemes tenépsr teopemoil ditamep a:

OAR  RAHT020 GHINYRANN MHOCOZPUNMHINU

B—P I =2, (2)
e B, P u I’ — coomeemicneensn e eepriit, pebep i 2pa-

Hell MHOZOepuHHUKG (1OKA3ATEILCTBO. TOlt TEOPEMEl CM. Ha

wrp. 72—73).
B pacemarpusaeMoM cayuae B = 14, @ 14k kaKk Kamnas

13 I’ rpanen mMuororpanimka M umeer no T p n pefipa W Kam-
foe pebpo pn TAKOM CHETE «110 IPaHsaMy YUNTHBAETCH JI B 8 K -
A1 (n6o oNo pasiessieT qBe Tpatn), 10

3
"] e
I e
Nonctasnasn st svavenns o Gopny ay (2), nonyuaem

4
M1 F =2 wm I' = 24 n, caeiosareibho,

P == I e 36

Mycts Teneps A,A, A, (I, m, # — KAKHE-TO KOHKPETHHE
wovepa; 1 o4, m, noo 14) - nponssonnHay rpaih MHOTO-

rpanaika M. Mul snaem, uro 1A, =1, A, A, > 1, 4,4, =
= |. OmmeM Bokpyr TpeyrogeHuka A,;A, A4, OKPYMHOCTH
s (pue. 8, @) — 3ra okp, KHOCTL GyfleT JHHHEH Nepeceyers
nnockoery A4, A, co chepoii C¢p. Xors 6u1 onHa K3 CTOpOIL.
TPEYroabHiKa AI.}I,,,A, Gyzer cTAruBath Ayry, He GONLUIVIO
120°. Ho ecan — AIAU, < 1200, a AJA,, » 1, 10 ofosnauas
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cpenvHy xopaul A,A, uepe3 P, a 1eHTp H PaanyC OKPYKHOCTY
S COOTBETCTBEHHO yepe3 Q u p. noJyunm:

__L;__;E,QAIP;p %iﬂ/_’_/—l!QP»{-\:SinGO{ = '_'TB""
OTKY 14
pe>Lt 2 =057 ...
A
RS
A
g 0
Puc. 8

Takum obpasom, 415 panuyca p OKpyKHOCTIH, OINICAHHOH OKOJIO
JOG0H K3 J1BA1IaTIl YeThIpex rpaneld Maororpantuka M, umeem

. 3
0 > iy = %_ 0,577 ...,
OTKyJla BuiTeKaeT, 410 chepnueckinn paguyc P okpykHoctu s
cheput Cgh pasen (piuic. 8, 0)
P aresinp > I’) = arcsin Py - aresin 0,677 .. . =~ 35" 16'.
[Mostomy nunowiags S orpaniiueHHoro OKpYKHOCTBIO S chepH-
YECKOro Kpyra o («manouku» ewicotoii | — cos P) 6ynet

S~ (0 —cosh)- % >8, (I —cosP) - —?—::v
=~ (1 — cos35°16)- 50,0923,
rie ¥ =4n = 12,56 ...— niomans Bcei chepur Coh.

1



Omiitiiem Tenepb OKON0 Kaxuon ma touek Ay, Asg, ...y Aw
chepuueckne Kpyri {umannqlmg Ogy Tay »eey Oy OJHOTO ) TO-
ro we cepuseckore paguyca P, =35" 16" u ojroil muoinam
Sy = 0,0922. Ouennnm naomais vactn chepr Ch, TORPUTYIO

: . BCEMIl ITHMH «IUANOYKaMH». 1€
THM, TPEXNE BOETO, YTO HUEQKUE

4 ;:' B mpu u3 auonousrs 0, Gy ..oy
A 7 0y, He nepecesalores. JlelicTBiTe -
N ""‘;;‘--...“ HO, ecni Gbl «(UANOYEHY Ty O,
. A o @, MMEJH Gt 0BULYI0 (BHYTPEHHIOI)

: A TOURY Z, TO KPyT eepHlecKoro pa-
AR mryca Py ¢ nentpom Z nokpewi Okl

Toukn Ay, A, 1 A cheposatelk-

1o, chepimecknil paliye onical-

noit BoRpyT Tpeyroabinka 4,44,

Pac. & ORpyRiocTY Obil Ost M € 11 L T 8

[y — 410 opoTHBOpPEuNT JIOKA3HN-

wonmy patiee, llogromy wuanougmn o0y, Oy ..., 0y TEPEKPH-

BAIOTCA He Boaee, 4em 1o 0 &€, 1t BCR MOKPUTAS HME TICHIaLh,
paBHa

S+ 8+ o + 83— Sip—Sa— o =8y,

e Sy Say .oy Sjp — COOTBETCTBEHIO TITOULAAH (IIIANOYERY
Oy, Ty, ooy Opgy 4 8;; (I 4] — garne-1o 13 pomepon 1, 2, ..
vevs14) obOZHENEET WICILAIAL ACHELEUEHNUN «TATTONERY G, H
0. (Pasymeercs, 410 ecin (uancukny o; I 0; e Nepecerainres,
TO pennEnna S;,; paBHa nyso.)

Tax xax sce pemuuuit S; (rne i =1, 2, ..., 14) no ycio-
U0 pasikl Sp; > 0,092, 10 oCrAETCR TOJBKO OUEHHTE BE-
Jawunnk S; . Eciin ananousns o, 0 @, nepecexatorest (puc. 9),
TO HX Nnepeceyenie npenciapsser cobofl HeKoTopylo einkEsy» L,
Inomane smoil unsw Oyner tem Oonnine, Yem MeH.ie pace
crosime A;A;. Ho A A; > 1| (i — AA; > 607); nostomy
nnowah Raxolt auuan L ne tonbine nnomasi nsobpamennoir
ua puc. 9 nunser Ly ¢ xopaoil UV, anst koropok
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Junza Ly coctout W3 ABYX pasubix cCpNueckuy cermen:
TOB, OTCEKAEMBIX OT CPepINECKHX Kpyron 0,, 0, cepHyeckoi
xopaoit UV (1. e. ayrofi UV Goapmolt onpyxnocin cdepr Co,
oOpazyemoit npi nepecevetinn Ceh nacekoeti o OUV). Haiiaem
nAOIEAL KaKAOro na stux cermenton, OfoanayuM yépes o
paduanivio Mepy cdepuueckoro nentpaavioro \raa UAV
cewtopa A, UV kpyra o, 7. e. yron mexway ayvrami A U w AV
DONMBLNX OKPY HOCTEI, 06pasyemux (1PH NEepeceseniin e ph
Cep nnockoeramy OA U w DAV (toudee — yron memay Ka
CaTenbHIME K 3THM OKpyxHocTaM 8 Touke A)). Toraa nao

wade cexmopn A, UV pasua %1 Sy, TAK KaK OTHOWEHHE (10
AR 3TOro CUKTOpa K iioiant S, auanoukuwy o, paBHo OTHO
ORI @& & 28 (HeH1PANLHOro yria ¢ CeKTOPA K NOJHOMY \T
Y 2m). Copyroil CIoponkt, naowads chepumeckosn. mpcycoat:
duse AUV, orpannuennoro jgyramu A U, AV, UV Gonbums
ORPYANOCTeN, papna
. AUV = 2 A, £ U} £V —n,

vie £ A, £ U, /£ V — cpepnueckne yrau 31oro peyrodb
HIKa, H3NEPEeHHBIE B pafduaiiHol vepe (cp. cTp. 68) Ho £ U/ =

— -{,:—* MOCKONBKY TOYKY U/ MOXHO DPUHSATE 33 UEHTP OKpPYHK-

HOCTH, OIHCAHHON OKOMO paBHOCTOpPOHHETr o chepi
LecKoro Tpeyrosbiinka A AB co ctoponoit A, A, (HanoMuuM,
Y10 PAAUYC OKPYMUOCTH, OINCARNON OKONO PABHOCTOROHHETD
vipeptiMeckoro Tpeyrossiika co cropotoil — A4, = 607 =

— *f'l-;-" pasen Py = — AU = — A,U). Jlaree,

L AU = £ AUB= 2 BUA, (—- —zi‘-) .
Touno 14K We o

atak kak 2 A, = «, 10
-

an. ALV 1a+—; + ~'§:—Hn ——{I———;a'-

\Z




i
nn cers, = na. cekr AUV —man A AUV =

o L
=58 —(e— )

C.nenopaTensiio,
9n

I HHSL L‘, =2 1N CerM. = %Sﬂ —(211———*3—) .
Teneps onpeacans pennunny yrna a. Ms prc. 9 CAenyeT,
HTO |
a= L UAV =22 UAA = £ BAA,.

JIpyrums  cnoBami, @ — 310 yeon PasrROCINoOpuRKe2o chepu-
weckoeo  mpeyeoavtusa A AB  co  omoporasy — AA; =
= AB= - AB= 7. Takkak £ AOA;= £ A OB =

=/ A,0B = %, 10 ueTnpe Toukn A, 4, B w O spnsorcs

BEPLIHNAMN  Apasuabtozo mempasdpa ¢ pebpoM, pabiibiv |
(1. € TpeyromuHoil nHpaMuas, B C e pebpa KOTOpol HMEoT
onHy # Ty e amuny, pasmyio 1), Ho / BAA, = o — 310
yrosi Mewmny xacatenvtiniMy K ayram AB n A A, B Touke A,
T. € yroa memay nepnennukynsnpamus Ab w Aa; x pefpy
OA, npasuabhoro rerpasipa A,ABO, nposenenHuMi B TOY-
Ke A, 1 MEXRAWNMIL B [LTOCKOCTAX dALB nOAA;, win dsyepar-
MBI Y20A (IPaBuIbHOTO Te€Tpasipa — yroJi Memiay erc rpaxs-
mit OA;B u OAA;. Orciona chenyer, uto

- ! '3
sxn-ﬁ—-:—'—a—:ﬂ,ﬁ??

(€M. cTp. 73), B, CleloBaTenbHo,
2 <B5° 16, <7072 < 1,227 (pad) (o > 1,226),
Takum obpazom, nmeem:
adl Siy = . smsze L < mne smsel Ly =
I8




o 2 1,227 © -

4 %_ 3 < 0,0052,

roe X = 4n o6o3nauaer nopepxHocTh chepn Ceh.

OrMeTHM Tenepb, YTO HUCAO NONAPHBIX NEPECeNCHUIl «ano-
wex» Oy, O, ..., Op; HE MPEBOCXOMANT YHCAZ NAp «COCEJIHIX)
Touek cpenu pepuuu A;, 4,, ..., A,y milororpantuka M, T. e.
He npesocxodum wucaa P = 36 pebep 3m0ro MHOrOrpaHHHKA
[TosTomy ofiluas nnoulaib, NOKPLITASl KPYTaMH Oy, Oy, ..., Oy,
A0J3<HA ObITh I1€ MeHbllIe, YeM

148, — 36 mn. Ly> 14 0,0922 — 36 - (0,005% > 1,12,

T. €. 3Ta NJ0IAAk oKalasaach Goabuie naomagy X Beei cde
pui! TlonyueHHoe npoTuBOpeune H JOKA3LIBAET CHPABELNH-
BOCTb TeOpeMbl, T. €. HepPaBelcTBo

ky < 14

§ 3. BAIAYA 0 HAPAX B n-MEPHOM [POCTPAHCTBE

Paccmorpennnie 3ajaud | o 2 jonyckalor neaslit psa ea-
puantoB ¥ obobiwennii. Onuo n3 nepenix obobuIeHHH CBS3AHO
C OUEHDB BAXHKIM MOHATHEM 1 - M€ P HOTO €eBKJAMU OB A
npocTtpancrpal) Xopows HIBECTHO, YTO COj/iepKaHHe
IUKOMTBHOR maaHuMerpun, cneaysa uaessim Pene IlexkapTa
(1596—1650) u I'lvepa @ epma (1601 —1665), mMomkHO OXa-
PAaKTepPH30BaTh TaK:

YCJIOBIMCS CONOCTABJIATL KAMIOH TOYKE A IJIOCKOCTH ee
HaKapTOBhl MPAMOYIOJbLHBEIE KOOPAHHATHL (X, 4). MPH STOM
MHOMKECTBO TOYEK [LJTOCKOCTH MOXKHO OyJeT OTOMAECTBHTL C
MHOJCECMBOM nap PeECTBeHNUbIX wucea (x, y). PaccTt o9 -

DCu: B. A, Posendennn Il. M 9rdom Mmuoroneprabie
NPOCTPAHCTBA. JHUNKAONEANs nevewtapnoil varematncn (O2M), kn. V,
el'eomerpns», M., «Hayka». 140G, ¢ 349—301.
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nue AB meany toukamn A (v, 1) w B (x,, y,), ouesuano,
pasuo (puc  10):

AB = | (4, — )"+ (1, — v)*. (3)
Durypu  (MHOXKECTBA TONEK — B HCNOML3YEMOM HAMH 3Jlech
SABIKE QNOANNMIUNECKON ceOMempU NOJ MHOMKECTBOM TOYEK 1e-
HEMAETCH MuowecTso niap uncen) F u F' nesssaiorcn pa s -
0T M1, CCIH MEHCOl 1Y MOMKQMU MOMCHO YCMAaRDEUND B3aL
O ODROSHAYHOE CONMBEMOMBUE TNAK, NMO PACCIOSHIUST MeNOly

*
-

IE= ']I
‘d[.. *ji

e |

T NBgz)
’J’y .r !l',y. y
'__.I' ——Jfﬁﬂggj l

= Hufxa._l,'ll'

Puc 10

COOMBEIICIBYIILILSTL RAPAMI HTCNER PASHB: NYCTH Toukam 7
n B durypet F orecgaior toukn A u B° durype F', rorna
AB = A'B’. Tlpeamer TeoneTpun MOXHO TENEPh ONHCETL KEK
USYMERNE CBORCME hueyp NancKocmin, cOe packete gueypbl eui-
MEIOMER  SOOURAROBBIMEY . T. €. 0FA000I0IUMIL  OORAKDGBIMI
CCOMEINPHNEEKIEMIL CEONEMGUEML, (1 KEK CUIE rOBOpAT, TIakl-
METPHS H3YHaeT cBONCTBA nnockuX Quryp, @aignipX ¢ 104-
HOCTBIO A0 3aMeHBl (IUrypul paBHoil e,

AHANOTHYNO OMPeesCHHIO ACKAPTOBLIX HPHMOYTONbHLIX
KOOPAHHAT HA (OCKOCTH MOMKHO BBECTH M KCOpARHATH! (X, I/, 2)
modky A npoceipasomsy, Npw stom pacctoaruane AB
Mexay Toukamu A (x, y, 2 u B (xy, ¥y, 2,) npoctpauctea Oyaet
pasHO (puc, 10):

AB 11 (=X - —9)* + & —2)° (4)
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Pasemetpo duryp B npocTpancine onpeaesieTes te-
mepb Tak 2Ke, KaK B CAyyae MI0CKHX (PHTYP; CofepKanne e
CTEPEOMETPHII COCTABASIET USYUPHIE SE0MEMPUYECKILX C8OLICITIE
guteyp 6 npocmparcmse.

OrMETHM TaK»Ke, YTO ala{0MHYHO MOXKHO OIMHCATh 1IPeNMer
«TeOMeTPHH TPAMOI»: AAS 3TOr0 JOCTATOYHO COMOCTABHUTH TOY-
KaM TpAMOIl HX KOO P AN H A T (T. €. uiCia) X 1 onpeje-
JatTh paccrtoanne AB mexay toukamu A (¥) 0 B (x,)
npsiMon 1o (popmy.ie, avarornanos gopmyaan (3) u (4) (puc. 10)

AB = 1/ (v, — %)% = | £, — x| (2

Taxk karn wammast durypa nmMeer Ha NPsvMOI € A0 HC T -
Beilloe uiMepenne (JLIHNY @), Ha NAOCKOCTH — JI B d W3-
Mepennsl (AMMHY @ ¥ WHPHHY b), B NPOCTPaHCTBE — T P M
H3MEpeHHsT (AJIMHY @, WHPHHY b M BHICOTY ), TO r'COMETPHIO
Ha IPSMON 49aCTO Ha3HBAIOT «OJHOMCPHO# TeOMeTpHeil», I'eo-
METPHIO Ha TJOCKOCTH (MJIaHHMMETPUIO) — «ABYMEPHOIl Teo-
METpHEeI», d& TEOMETPHIO B IPOCTPAHCTBE (CTEPEOMETPHI)) —
«TpexmepHol reomerpuieii». EctectBenHbiM 0600LICHHEM BCEX
3THUX MOHATHH ABJSETCH MOHATHE L -MEe pPHOT O NPOCT -
PaHCTBAa, TOYKH KOTOPOrO MOHUMAIOTCS KaK YynopadoueH-
Hole HabopoL i yucen (Xy, X5y ..., X,) — KOOPJAMHAT ITHX
todek. Taxnm oOpasom, Kaawlii pa3, KOTHa MB HMEeM MHO-
MECTBO KaKHX-M60 0OBEKTOB, XapaKTepH3yeMbiX 3ajlalHNeM
11 YHCeH, TO MOXKHO MOBOPIITH 00 ¢/t -MEPHOM TMPOCTPAHCTRE» 3THY
oOteKTOB. Tak, Hanpnvep, GU3NKKH 4acTO TOBOPST O YeHiblpex-
MCPHOM «MITOZKECTBe (Atupe) cobeunui», Wil (YEThpeXMepHOM)
«MPOCTPANCTBE-BPCMEIN», 3JCMENTH  KOTOPOro, 1a3kBaeMbie:
COOLI T H A MI, XaPaKTCPHIVIOTCS! YeTHIPbMS  YNCAaMIf
(x, ¥, 2, 1), TA€ NEpPBLIC TP YHC1A (X, I, Z2) VKa3LIBAIOT M € C T O
coObiTiis, @ Koop/uiHata [ — ero B p e M f. Jlpyram npumepom
MHOTOMEPHOIO MPOCTPAHCTBd, NOCTOSHHO HCIOIb3YeMOro (-
3WKaMHl, ABJSIETCH Tak Ha3biBaemMoe a3 oBoOE€ NMPoOCT -
paHncTBoO, OTBEYawLee ABMKYLIMMCH MaTepuabHBIM TOY-
KaM: TOYKa UIeCTHMEPHOro ()a3oBOro npoCTpaHCTBA XapaKTe-
PHU3YETCs wWecTblo yncnamn (x, y, z, x', y', '), tne x, y, z —
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5TC KOOP N1l HaTh ABHMKYILEICH MarepHaJbLHOH TOYKH,
ax,y,2 —ceckopoctu (B HanpaBienusx oced O,,
0, n O, cooTBeTCTBENI0). AHATO0TIMMHO 3TOMY TEOMETPEI OBO-
PAT O YETHIPEXMEPHOM «NpOCHmpaHcmee oep», KaXKaas «Tou-
Ka» S Koroporo (cdepa) XxapakiepU3yercsi HeThpbMf KOOpPIH-
Hartamu (X, Y, z, ), Tae Q (x, y, 2) uentp cepu S, a p — ee pa-
AHYC WIH O (1ETHIPEXMEPHOM) «1pOCmpancmee npamoix», TAE 3a
KoopAnHatul (X, Y, Yy, 2) npsMod AB MOXKHO IPHHATL KOOP/IH-
uatel Toyek A (x, ) n B (y,, ) ee nepeceyeHns ¢ MNOCKOCTIMH
xOy n yOz (KoopAHHATH NPAMbLIX, NapanielbHEX OAHOH H3
STHX IIIOCKOCTEH, 3/1€Ch MPHXOAUTCS BBOIHTL 0c060).

Beeaem tenepb B n-MepHOM MPOCTPAHCTBE ¢(METPHKY», Ofpe-

mennB paccrtosune AB mexny toukamu A (x, Xa, -..
X)) u By, ys, ..., Yy,) GOpmMy.TOH

AB =1y —x) -+ — %)+ -+ (g, — %)% (6)
J7T0 onpejieeHHe HMEET TOT CMHICT, YTO paBeHCMen HYAH pac-
crosienst AB 371ech 03Hauaer, 4TO iy == Xy, Yo = Xoy =y Y, —
=x,T.e.94T0 A B —o0oAHa H Ta XE€ TOYKa: MajoCTh
e pacctosiuua AB o3Hayaer, 4T0 B C € PpPasHOCTH Yy — X,
Yo — Xgy wovy Y, — X, MO abCOMOTHOI BENHUYHHE MaJibl, T. €.
«toukuy A (X, Xpy -y X,) U B (Yy, Yoy -y Y,) «ONH3KHY B
TOM CMBICTE, YTO HM OTBeyalnT GIN3KHE 3HAYCHHS 6ceX KOOPIH-
uar ', n-MepHOe NPOCTPAHCTBO C OnpefeseHHLIM no dopmMy.ne
(6) paccTossHHEM MeXay TOYKaAMH HashLIBaeTcsi € B KA H A O -
BLUM IIpocTpancTBOM (n-mepuum). [se durypsr F
1 F* eBKINAOBOTO H N-MEPHOTO NpoOCTpaHcrea — T. €. 1Ba MHO-
)KECTBA «TOYEK» NAN yHOPSAOUEHHBIX HaOOpPOB n YHCET — Ha-
3KLIBAIOTCS P @ B M bl M B, €CnH mexdy moukamu gueyp F u F'
MOWHO YCIMAHOBUML MAKOe B3QUMHO OOHOSHAMHOE COOMEemcm-
GUE, MO PACCIOSHUA MENHOY COOMEEMCMEYIOWUMI napamy 1mo-
uerc amux ghuayp 6ydym oouraknest: ecin Toukam A u B gury-

h Tax, nanpumep, «6AH30CTEY B YETHIPEXMEPHOM DPOCTP2HCTBE Cdep
anvx chep S (x, ¥, z, p,) B8y (X1, Yy, 21, P1) O3HAMEET, UTO UEHTPH Q (X, ¥, 2)
w Q, (xy, Yy, 21) GANEKH ApYT K APYTY B MPOCTPAKCTBE W pajiycll p i py cep
M4.i0 OTJHYAI0TCS APYyT OT APYra.
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put F coorpercrsyior toukw A w B' ¢urypm F', 10 AB =
= A'B'. Haxouew, fipeaMeron eBKAHAOBON Teomerpmi fi-mep-
HOro npocipancrsd (HaH n-MepHON eBRKAHAOROH
FEOMET P Il W) ARASETCS usyienue zeomempunecsux (00HuX

o

=1
=1

% ;

Puc. 11

e mex ae y mobetx deyx pasHolx thueyp) csoiicms ghuayp n-mepHo-
20 e8KAUTDB0RO NPOCIPOHCMEA.,

OtmerTvv €1e, 4To B YHOIE OCHOBHLIX TFEOMETpHYecKHX 0b-
pas0s n-MepHOR CBKANAOBON recMerpin BXOANT n-meprutl wap
C HeHTpomM Qu paanycom r,T. € MHOKECTBO BCEX
TAKUX TOYEK f-MCPHOrO MPOCTPANUCTRBA, ANS KOTOpHX

QAL T,
flcho, UTo «ofHOMEpHLIA wapy npeactannser cobod He wio
HHOE Kak 0T pe3 0K co cpeminoid Q (pue. 11, @), «anymep:
HLIH apy sfok p v rE (pne I, 6), a erpexnepHulii niapy —
oOMKHORCHNMH W ap (pue. 11, 8) «lpannas #-MEPHOrQ
Wapa, T. € MHOMECTBO TakHX Toyex B, 4o

QB =,

&3




wagtmaeres ((n— 1)-mepnoil) ofepoil; tak cogpomepnof cge-
poify SEMICTCR 0K p y M HOC | b, & wiaymeprofiy — oOhK-
woBonpas cdepd, 1. € OOBEPRUCCTE TPEXMEPHOIO. Wapa; poik
< e «0-meproi cdepe — rpapn-
il Lk «OAHOMEPHOrO Wapa», T. €
OT[Ie3RA — NTPaer npocTo ma-
pa ToYex
[Tpocrehmnam  en-MEPHEM
MIOrorpaaHukony (MHOTOMED-
7 HHC MHOFOTPAHHWEH HacTo Ha-
SLIBAKT HOAUMONAMI) ABIACTCH
TaK  nHaszuBaeMuil n-MepHLIH
cumpaere ¢ -+ 1 pepuimyoR
Ay, Aay o, Ap 1. EClincintats,
YTO COAEpRAITie HORITHS el —
— 1 )-MEPIIT CHMIABKEY YKE Hi-
pectio Y, 1o m-mepiait cnsmacke C= A Ay o A A1 MOXK-
N0 CHPEABNHTL KOk MAEUNCCHIBD #CCN OIPLIROR, COCOUHSIOUEY
mowrty Ay oy cmousasi (i — V)-seproeo casenaerca C= A A, ...
- A, (@ pue, 12 pant caysail, worga n = 3).

Npuemenanne Mowmneo T pedka (e l-NepHoro cHmierca)
H-MEPHOTO MPECTPENCTES HE HYRUDCTCH B CNMLIEALHON ONpecNeHli: oTpe
30K LAk d MOMKHO ofcars Kay Qurypy, p a a8 v 10 orpesxy 0D ocn Oxgy
T. €. MHOmECTRY Beex Tonex (xy., 0, 0, ..., lf]I] (e 3’;1. rie 0 < xy <

Herpytso nousts, 410 ognomeprii camiese AB — 10
npeeTo o1 pezo Kk (puc. 13, a); AnymMepuLil CHMNIJIEKe —
oTpeyroasunk ABC (pue. 12, 6); naxoHei, Tpex-
MEpPHBIH CHMIVIERC — 30T TeT pasnp (piue. 13, 8). Ponk
HAPaNIeIorpaMma B A-MEPHOI eoMeTpHH HFPaer napassenc-

Y Cu. nanpumep, H. C. Copnnennd, JL ¥ FTonosuna,
H.M. HSraom satenaruveckol wHavewun. M., eHaykas, 1967,
¢. 97--100, 120—121, 124, tie » off pEAEACHIH A-MEPHTIO CHMITAEKCE HE pac-
cMarTpHpaeTes OfHO AONOMHETENLIOE YCAOBNHE, 3&KHOYAILEECH B TOM, 41O
TouKa *‘q'n-ﬂ JONFAHE JEMATE BHC ©ILI0CKOCTIR, B KoTupoh pacioJiozeit o

ek G,
&




non. Ecnu cumrath nouwsus (n — 1)-mepHoro napanienorona
Y2KE NI3BECTHLIM (CM. CHOCKY Ha CTp. 24), TO n-mMepHHii napaa-
denoron Ilap = A A, ... A,y BB, ... B,._| MoxHO ompe-

AENHTDL KaK MHOMECIMEO 6Cex OMpe3kos, COLOUHAIOWIX 1MOUKLL
(n — 1)-meproeo napassesomona [Map, = A4, ... A1,
A 8
a

LN

Xn’

T J ]
A

A, 25

et T — ——

X

Puc. 13

6ce MO4KL KOmOopueo Umetom koopOuHamy x, = 0, w mowru
pasroeo emy napaissesomona Ilap, = BB, ... B,n—y, nony-

yeHHOro 13 napamnenorona llap, riapansaessuoim neperocom
Ha eexmop @ = (a, a3, ..., 4,), TA€ a, 7= 0, 7. €. TaKoro na-
pannenorona [lap,, kKoopauuathi Bepuuunet B, Kortoporo (rze
Praiira 2"") UMEIOT BUL (X3 + Qp, X» + Q3 <oy Xpg—i T+
+ Qn—1, a,), TRE (Xy, X5y ...y Xn—1, 0) — KOOpAMHATA BepILIH-
HBEl A; napaanenoroiia [lap, (ra puc. 13, 2 B3sT cayuail, Kor-
fla n=23). flcHO, 4TO ONHOMEPHEIl MNapaLIeNoOTOl — 3TO
npecto o T pe3 o K. (Takum ofpa3oM, «ogHOMEpHBIA wWap,
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GOAHOMEPHELN CIIMTLACKE 1 «ofRoMepmyll napantedoron® — 370
onHa ¥ 1a e purypa.) ellsyMepniii napanienorom — 1o ma-
pafJaenorpaMus a sTpexmepHsil napanaenaromn —
napaaaenenuneas.

Yiazzen cwe (310 Gas NopagcbuTes 8 panshefinien), 410 B
HABECTHOM CMBICAE TAMLM €«CHMMETPHYHBIMD H3 BCEX /I-MEpHLIX
CHMINEKCOB HBJISIETCH TAK Haahl-
paeMull  npasuashbil  CuMHAEKC
AjAqg ...y Ans, Bee cpebpar 4,4,
koroporo (rae {, j=1, 2, ...
n=1) pamma  Mexay  coboH.
HacTiitM  cayddeM npaniiabuoro
CHMIIEKCE €CTh TIpa B N b-
HEfT TpeyroabrHK Ha
MACCKOCTH 0 MpanDudbuuil TeTpasfp BOpocr
panciee. HacThum Ciyiaen napajnenorona sB/ISercs) Tak Ha-
ILBACNLI ROAMOYSGAOHUY RafiGAACAOMON, TOIHOCTLIO Xapak-
TEPHIYEMELT CROUME CHIMCDEHHIRMID) (¢PAZMCPAMEY) @y, uy ..., 4,
HPAMOYTONBNLI 1EPASACHOION C© PHIMEPANH @y, Oay ooy U,
MOKIO OXAPAKTEPIIOBATE KAK MHONCCOMBD GCEX MAKIX MK
(Xgs Koy wenp  X,) H-MCPHOCO IPOCHIPAHCIIGR, 410D

Vs La, e lgign

ep. pue. 14, mae n = 2), Flpavoyroaskpift napawnenoron, see
paamepll KOTOPOTO OAMHAKORL, HASHWBAEICT H-MEPHHM KyOOM;
A-MEpHUI Ky0 €O CTOPOHOH @ MOXHO OXapakiepH30BaTh Kak
MHOHCECINED BECY IMUKUX MONER (Xyy Xgy --vy Xy 4IEO

0LX, Ca.

feno, uro npn n= 1 n-mepuuii Ky6 oipawaercs B oTpe-
30K, nNpn=2—n KBajgpar, Hnpun =3 — B obLr-
HEH K Y 0.

Crasanuoe Bupe BCTECTBERHO CBABLIBAETCA C HWHTEPECHLIM BONPOCOM

O ' BPUSHABHAX NOANMONAX A-MEPHOrO MPOCTPANCTER, XAPSRTEPHIYEMLIN
BEHCTROM (B CMEIC/E f-MEpHON FEOMETIHI) BCEX arpanelts i Beex snepuiins
r:bunfe — BCEX EMHOIOTPANMBIE YIAQDN) DONHTONZ, YACTHEIMI CAyYEAMH
NPESHALLAY TOIETON0S MEUROTCH npaaiiioimid cupmnacse o kys. Horo,
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tto Npu # = | MBI HMeeM € A HH CTBE HH bl i ¢NpPaBUILHEI TOAHTONS
(v BooOiLe enuHCTBeHHIL HMonuTon!) — orpesok; npu n ~ 2 —6ec KO-
HeUYHOe ceMeliCTBO [paBHABHHX MHOrOVrOJBHHKOB, a mpH f = 3 —
I 87 b W3BECTHHX THIOB NPABIIBHBIX MHOrorpanuukoe (mempasdp, Ky6,
oKmMaddp, uxocasdp u Oodekasdp). OKAILBACTCS, YTO HICIO THIIOB NPABHJIL:
HLIX [IOMITONOB B YCTHIPEXMEPHOM NPOCTPAHCTBE PABHO W@ C T H, a4 B JIG-
OOM n-MepHOM ITPOCTPAaHCTBE, FAE B > O — Tp e M (Ba K3 KOTOPBIX — 3Tu
n-MepHBIH KyO ® NPABMALHLIH CHMITTEKC):

Uucno wamve- Egg‘ﬂﬁp ;H
permil npocT- .

pAHCTEa BIJILHEIX
MOJHTONOB

I !

2 o9

3 3]

4 6

n=>5 3

Io sToMy Bompocy CM., HATIPHMED, YKA3aHHVIO B cHOCKE HA ¢1p 24 craThio
H HASBAUHYIO TaM JARTEPAT Py

Paccmorpum tenepes 3aaauy o miapax y ke B f-MCPHOM TNpO-
CTPaHCTRE.

3anava 3. Kawoso Hauboavuee wucro k, mamepuaibHelx
N-MCPHbIN  LAPOE, KOMIOPLIE MONCHO NPUAOKUMb K PABHOMY

um wapy L mek, wmober Hi B 2

odur uz Hux He nepecekan [, g oo u H—
HO epa’una rascdozo 43 wa- : U ds

poe conpuracasace 6el ¢ epanit- Pric. 15.

wett [l1?

Kpowme pagencts k, == 6 (pnc. 1, 6), ky, = 12 (puc. 4, 6, 8)
¥ TPHBHAJNLHOTO paBenctBa ky, = 2 (puc. 15) B 3toM oTHOLUIE-
HHHM NOKa H3BECTHO He oueHb MuOro. [lpapia, yaanoch AoKa-
3aThb, YTO

28 Cky<26; 40k« 48, T2k, < 85;
126 < By < 146; 240 < by < 244
Onxako naJjbHelillero peweduss Bonpoca (xorf Ob TOYHORO
OnpefeNeHnst BEIHUYMHB k) oAuliath B Ouaumkaliwpe Trofbl,
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BIIMO, e npnxomnres. Ho rak mag vike nepexop or sanaun |
K 3anaye 2 (r. o. ov pasnepnectn n =2 R passepsocin n = 3)
TPUBOAAT, KAK M Blaenll BHILE, K BEChMAa PE3KOMY CKauRy
CHOMHOCTH PACCMATPHRACMON 3aJlavil, TO B3AeCh CKOPEEe HAZo
YAHBARTBCS TOMHOCTH ORENKN BCARUNNG Ky, 4 N¢ TOMY, NTO
HOTHHHBIC 3HAYCHNS BCeX BEAnuun k,, rae n > 3, ocTawsics
10 cux nop HewzpectThuimit. 11 B camom aene, nipn nepexone
yepes sHauennc 1 — ¥ nvewuases #RQOpMaiHi 0 TpaRHILax,
B KOTOPHIX MOMET 3aRMIOMATLCA BeINYnNa, pPe3ke najaet:
TaK A4S CACAyIomel 3a R, senudunst £y MLl TOKA AMeeN JIiL
cAeiytonme pechma rpyone oneuky

9272 < ky < 440,
}‘JT}"H.LIHTI:: I{UTDPHE [oKa HHHUH}’ HEe }'HH.WUCIJ.

§ 4. JAJLHEHIINE OBOBIIENNA
H BHIOH3MFEHEHHSA OCHOBHOH 3AJRAYUH

3apaun | —3 nonyckaior nemwdi pag Bapnanton. B cse-
aywoulen riaee OyaeT paccMoTpeH BOnpot o 3aMeHe Kpyrom u
LWEPOR ApYTuMI HTYPaMit; 316Ch e OCTAHOBHMCH Ha HHLIX
MOCTAHOBKAX 381a4 O NPUKIANLIBAINT MATEPHATLHRIN KPYIOB
(HIapos) K panaomy 1M KPVIY (mapy).

13BectHne Benrepekne reoMerpel JI. ®ediem Tor
nAmanap Xennem zaan cnegyouee obobugenne 3a-
naun |—3,

Pacemorpim, nanpuMep, Kpyr Ap, paginyc Ketoporo Moo
npudste 3a 1 (puc. 16). lpiunoxentuie € Hemy Henepecexan-
IWHECs KPVIH TOrO K0 pajanycd Ha30BeM coceoami, Han hepesimn
cogedamu, kpyra Kp. CouoKynHOCTL Kak ECEX 3THX KPYTOB,
TAK W BCEX Kacalonxess #X (Henepecekatonuixcs) Kpyrop
TOTO KE paauyca Ha3sOonem amopmmt cocedasu Kp; CoBoxyi-
HOCTE BCEX BTOpHLIX coceneil Kp n Beex Kacalouwuxcst nx (Hene-
PECCKAIOUIMNCH) KPYTOB TOFQ e pajguyca — Mpempusit €o-
cedanu Kp n 7. 1, Ananornung OnpeAesnsioics W onepewe,
BTOPHIC, TPCTLH ... coceqy matepuanbuoro wapa 10

28
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IHmeer cvpica caenylomasi 3anaua:

3anaua 4. Onpedeaumo HauboAbIEe BOIMOKHO? QUCID Ry, (1)
i-x cocedetll kpyza Kp u Hauboasiuee B03MONCHOE HUCNO: Ry (i)
[-x cocedeli obbikHOseHHO20 twapa [, a Takxke Hauboasiuee 603-
MOcHOe wucao R, (f) i-x cocedell n-meproeo wapa 1.

Puc. 16.

fcno, uto &k, (1) = k, (nosTomy 333a3a 4 obobiiaer 3a3a4un

1—3) u, caenoBateabHO,
ko(l)y = Ry 6, Ry(l)=Fk, =12, 24k, (1) K2
n 7. X Herpyauo ycranoBnth Takike, urG
ky(2) - 18

(puc. 16, 17). [1pennaraeM unTatenio caMcCTOATE/ILHO NOKa3aTh
3TO PAECHCTBO.

Onrako 1 W O o H a u3 BenwuuHw k, (i), rie n > 2V, or-
JH4Hasn ot k, (1), ks (2) 1 ks (1), 1o cHX nop TOYHO He Olpe/ieena

h Cnyuaft n = |, Kak ecerna, He NnpencraBisger HHTepeca: OYEBHAHO,
uro ky (i) — 2i (nouemy?).
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JI. ®eftemn Tor wA Xennew ycranosnii, ure
56 < ky(2) < 63 n 168 < k, (2) < 232;

UTO €. KACAGTCH EeNNUNH ko (1), rae i > 2, 1o nMelouecs
DN HAX OLEHKH OTHOCATCH Jiub K C1y4Yalo, Kol a 11 — 2.

Puc. 17

Bor elue oana 3agaua, poACTBEHII@A paccMarpiBaeMbiM pa-
Hee:

3anaua 5. Yemy pasro HQUMEHBIIEE BO3MONHU? HUCAO Ry HE-
NepecerQIouyixcs OOUHAKOBLLX KPY20s, KOMOPbIMIL MONMCHO 10A-
HOCIbIO «OKPYIHCUMbY pasHetl um kpye Kp, m. e. pachonoscums
X HQ HACCKOCMU maK, 4mo mobol nposedeHnsill u3 yermpa
Kpyea Kp ayy nepecedermn oOuKH U3 3MuX Kpyeos?

Pewums mom sice 8onpoc 0N HAUMEHBILE20 B03MONCHOS0

qucaa ky mamepuanbHox 0OUHAKOBHIX LLAPOB, KOMOPbIMIL MONCHO
LOKpYscamey pasroil um wap LI, a makace 0ra ducia k, n-mep-
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HbLX Lapo8, KOMOPBLIMI MOMCHOD «OKpyxctrmes t-sieproud twap L
noeo e paduyca.

JcHo, uTo H300pameHHoe Ha pic. 1, 6 pacroioxenne WecT
KpyroB Kpy, ..., Kpg, «OKpy&aolux» Kpyr Ap, ABAsErcs
«CaMBIM BBITOAHBIM», T. €. ky; = 6. Oanako n3o0pameHHHE Ha
puc. 4, 6, 6 pPaCnoNOXKeHUsI LUIAPOB 3aa4y H YIKE 1€ pellaoT,
Koo Qurypupylomde Ha HuX 12 wapoe, o4eBMIIO, HE «OKPY-
KAl LeHTpadibib wap [[/. Hanbonee skonoMHoe i3 H3BECT-
HHIX K HaCTOALLEMY MOMEHTY PpaclloNOeHMH Wapop, «OKpY-
Maluxy wap [, npeanoxua u3BeCTHHIH HEMeNKHil reomerp
Jhonsur [T a v u e p; y Hauiepa uiap [/ «ogpvikaiors 42 pae-
HBIX [[] nenepeceramlixcs uiapoB, OTKYAA CIeAVeT, YTo ky

42, Kpome toro, 1. @ e it v ju T oT gokasat, uro k. - 19.
a A. Xenmew ~ gro b, -~ Sk tasin oOpdsom, nMeeM

2 < ky < 42,

s BeqMUHH Xxe k,, rae i > 3, HEeT A0 CHX Nnop HHKakKiX co
RepPZKATENTBHEIX OlLEHOK.

Pasymeercsi, uto 327244 4 ¥ O, TdK ke xaKk ¥ 3apaun 1 —3,
MOXKHO 00001AaTh W BuaOM3MeHAThL aanee. Hanpumep, MOXHO
3aMEHUTh KPYrH M IUAPbI NPOH3BOJbHEIMH BHITY KJALIMH (Bury-
paMy (npuyemM, 37eChb BO3MONCHLI [1BA [IOAXO0AA K 3THM «0b00Iwen-
HEIM» 3&]a4aM, pojcTBeHNbic 3afnauam 6 n 7 n3 ra. 1) canaxo
CA0KHOCTE CAMMX HCXOJNLIX 3a3a1 4 W h peqnael nolblikH HX
0000LIEHHS A0CTATOUNO NATO DEPCHCKTIBHLIMY,
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Fr1TABA I

3AJIAYH O MHOTOYTOJBHHUKAX,
MHOIOTPAHHUKAX W ITPOU3BOJIBHBIX ®OUTYPAX

§ 5. TEOPEMA XAJIBUTEPA

EcrectBenHbM 0000LIeHHeM 3anad |—3 apasercd cuenyio-
ulas 3ajiaya:

3apaya 6. [lycmo F — npoussorsrnan ¢ueypa (puc. 18).
Yemy pasno Hauboviuee eo3moxcHoe qucro K (F) paswex F
Henepecexarowguxcs gueyp Fr, F,, ..., Komopsbie MO¥KHO npuio-
wume & F (m. e. pacnoavxcume mak, umobs. HiL 00OHQ U3 HUX
He nepecekaaacy ¢ F, Ho epanuya raxwooi us gueyp Fy, F,, ...
conpuKacasace ¢ eparduyett gueypet F)?

M3 ckaszanmnoro B 1. | Buoitexkaer, 4to 3aja4a ata — ocoben-
HO B TOM CJaydae, koraa ¢urypa F sBIfeTcsi HE HJOCKOIT,
A MPOCTPAHCTBEHHOI (TPEXMEPHOH HJIK JaKE f-MEPHOH) —
CJTUILKOM TPYAHA Anst Toro, 4To0ui o BHAY GHrypst F MOXHO
ObITIO cpa3y onpenenuthb orBedatowee e yucno K (F). [Nostomy
VIIPOCTHM CHayana 3Ty 3ajaqy, 3aMeHUB ee CJIe[ Yol eH:

3apaua 7. [lycme F — npoussonrvnasn ¢ueypa (puc. 19).
Yemy pasro Hauborsiuee Ro3moxcHoe yucao k (F), pasnox F u
napaarsesvbrno I pacnoaomernHbs x Henepe-
cekaroujuxca gueyp F,, Fo, ..., ROmMupsle MOMHO NPURAOKCUNL
Kk F?

3anaya 7 npome 3azayd 6 notomy, 4to 31€Ch (HIYPLE
Fy, Fs, ... INOMXHBI OBITH PACHONOKEHBI T & PAJJEJ b HO
F, 7. e. nonyuatbcs M3 F HE NMpOW3BOJBLHBLIM Osusiceruem 0,
a NnapainenbHuim HepeHocoM I

[IpumMeuaHue. 310 0O6CTOATENBCTEO BAXKHO €LIE B NOTOMY, HTO OHO
NO3BOJIAET OTHECTH 3ajlauy 7 He K eBKJINI0BOI reoveTpHH, a K GoJee npocToi
ahurHOL 2eomempuil, B TO BpeMsl Kak 3ajaua 6 OeccriopHO OTHOCHTCHA cOb-

CTBEHHO K eBKJHJI0BOH reomeTpuii. [lo 3TOMY MOBOAY M., HAanpHMEp,
H.M. Sirnowm JI. C. ATauac s n. leomerpurieckue npeobpasoBanig.
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JUUKKIONEAHA IMeMeHTaPROH MatemaTuir (OOM), xu. IV, Teomerpusn. M.,
Puzmarras, 1963, ¢. 98108 unu M. M. Hrnom uB. T'. Auikuny -
s e. Fpew n meromu apuunofi 1 npoextiBnofi reomerpus. Y. 1, Adunnas
recnterpist. M., <Ilpocseutennes, 1962.

Puc. IR Puc. 19

3ajgaun 6 ¥ 7 fonyckaloT chneayoulyio obiyio hopMyanpoBRy (cayxKa-
LLYIO, OJIHOBpeMenHO, MX oBoluienuenm):

Hycme G — rakasa-mo cosorynrocte («pynnar») OsueHIN NAOCKOCNIU |
obosrawum wepes k (F, G) nauborvuiee qucio ¢puzyp, nosydacmex ua F 0su-
aceHuaMU u3 G, Komopeie MOHCHO «npuaoscumey K F ¢ cobaoleHuem yciosudl
3a0ou 6 u 7. Yemy pasro uucao k (F, G)? fcHo, yto eciin G — 3TO  COBOKYTI-
HocTe D B ¢ e X gBHXEHHME NockocTH, T0 B (F, D) = £ (F), a ecau G — 3710
COBOKYNHOCTE I NapafdnenbHb X nepenocos, 1o R(F, T)=

k (F); «npomexyTouHoil» mexjly safauami 6 n 7 sBsisietcs, wanpuMep,
aadada oyennu wuces k (F, S), rlle § — COBUKYNHOCTL 608X NapaAtenbHbIX
NePCHOCUS Ll BCeX YeHMpaibHox cummempuid (cp., naupumep, B. ' b o -
T8 HCKuil. PaproBeaukine n paspococtasnennbie duryps M., Focrex-
wanar, 1956, § 4)

fcHo, 4To nponssoabLHOCTL pasmeutenas guryp F,, F,, ..,
B 3anaye 7 3pHauydTesbHO MEHbiuasi, 4yeM B 3ajgade 6; nosromy

k(F) < K(F). (7)
3ameTHM, YTO B paccMarpuBaeMbix B 3anaye 5 pacno’o
xenusax ¢uryp F;, F, ... pazoOparbcs ropasio Jaerde, Hem b

T€X PACHOJOXKEHUSIX, anaIH3 KOTOPHIN mnpeaycmMaTpHBaer 3a
naua 6. Kpove roro, xax 3ajaya 7, Tak n 3anaua 6, noryf
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paccMaTpuBaThLes Kak obobuieHne 3aga4 1—3, nockonbky Jolse
JiBa paeHbie kpyra Kp i Kp,, Kaxk n jsa ofnHakoBbie wapa [/
u [ll,, Bcerpa pacnodoKennl napaaJgeabino (T. €. Mo-
ryT OblTh MEepPeBCACHBI OAHH B JPYroil [apaijensHeM I1€e-
peHocoMm); Mo3ToMy B ycnosnsix rar. | 3agadd 6 H 7 MOSHOCTBIO
COBMaAAIoT;

Ry = ky (Kp) = K3 (Kp)s ks = ks (L) = Kq (L)), ...
ko — k() — K, (L), ...

(3nech W Aasblue HIKANH HHAEKC Bo3ne O6YKB k ¥ K yKasHBaer
pasMepHOCTL Gurypw F M BMEILIOLEr0 €€ IMpOoCTpaHcTBa).
[lockonbky ofiuee nousTHe «pUTYPbD fBJSETCH HaCTOJILKO
CJIOXKHBIM, YTO €r0 B K FeOMCTPHH-TO OTHOCHTb PHCKOBAHHO 1),
MBI BIOCJEACTBIIM OrpanHyuMCsi PacCMOTPEHHCM OHHX JIHIIb
goinyiastx ouryp. Bumnykayw ourypy F (naoc-
KYI0, TPEXMEPHYIO HJIH Hax»€ nA-MEPHVIO) MOXKHO ONpeje-
NUTb KakK Takyio, 4T10 ¢ueype F npuwnadaescum K a % 0 bl i
ompesox AB, cocOunsvowuit 0ge NPOHU3BOJLHO BHIOPAHHBLIE
mouku A u B smoit dueypsr. Bouinmykayio ¢urypy F Mox1o
OIHCATL ellle KaKk (GHrypy, KOTOPYIO OTPaHHYMBAET «BLIYK-
Jasy, T. €. Ue HMCIollds <«BMSATHH», 3aMKHYTas JUHHA L;
ocJie/iHee Q3Ha4aer, 4to yeped K @ 0 y o mouxy Aunun L
MONHCHO nposectnit npsmyio | (HasuiaemMyloonop HOH np a -
M O il BBINYRAOH (GHIypbl), He nepecckarowyio F, T. €. Takylo,
410 F UEIHKOM JEXHT Mo cany Clopory or [. 310 onucanuwe
BbIIYKJBIX (QHTYP POACTBEH.I0 H3CECTHOMY M3 CPEIHEH KOS
OMUCANHIO BBINN Y KJLIX MHOTOYTrOJdbHHKOB K&K
ranllx, KOTOPBIE pucnoaozccdsr N0 OO0HY CIMOPOHY OM Kaioou:l
c6Uell CIMOPOHbLL. 3aMeTbTe, YTO Yepe3 KAWLV eepiiuty Bhl-
YKJOTO MHOFOYFOIbHHKA MPOAC UL M 1 OT O OMUPHBLIX f1psi-
MBIX.

[lepexons Tenepb K paccMOTpenuio 3azaun 7, HayHed ¢
NPOCTHLIX MPHMEPOB:

h Ce FOAHA JTO NOSITHE Cople OTHOCHT K A TN AT RGO L] aHaIay
(K TeOpHI MEOIECTR) DAL L (NONOAOZHK, YEM K FUONMOTREN.
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3apnaua 8. Yeuy pasuo uticro
a) ky (Tp);
0) k, (Ks),

ede Tp oswauaem pasHocmoporkutl mpeyeoisHurx, a Ke —
xeadpam?

Puc. 20.

Pewewnne a) flcho, yto croponst AB TtpeyroibHHKaE
(Tp) ABC Bo BHyTpEHHEH TOYKE 3TOH CTOPOHLI MOXET Ka-
CATbCH JIHWb O Il M H HE MNepeceKarouldil ero paBHbl B na-

Wy,
fyw%////// ‘ Vo)

a ]
Puc. 21

5

,

pannenbHo Tp paclonoXeHHbld TpeyrosbHUK Tp,, ubo A B a
TakuX TpeyroibHuka Tp; W Tp, obsizaTesbHO nepeceKyTcs
(puc. 20, a). Ilpu stom, Korpa uMeercs TakoH 71p,, conpuKa-
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carotiniics co croponoil AB, To k Bepiunne A (v K BepuinHe B)
TpeyroibHHKa Tp MOMET NpuJeratb He 00Jiee YyeM O 4 M H,
ke nepecekawwyi vHi Tp, HM Tpy, TpeyronsHuKk Tp', paBHBIH
H napajaae’ibHO Tp pacnoOMEHHLI, B TO Bpemsi KakK npd oT-
CYTCTBHM TAKOro TpeyroabHuka Tp; K BepiuimHe A MOryr npu-
Jderatbe A B a paBHBIX H HNapawieibHO Tp pacrofOXEHHLIX
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a 1]
Puc. 22

Tpeyroabhiika Tp' v Tp®, He nepecekalowux HH Tp, EH 1pyT
apyra (puc. 20, 6). Tak Kak 310 pacCyXJIEHHE CIPaBeLTHBO
u Aaa mo6oil Ipyrofl CTOPOHB! TPeYroJAbHHKa 7p, TO U3 HErO
BhITEKaeT, Yto ky (Tp) < 6. U3 puc. 21, a, 6 cnenyer paBeH-

CTBO ki (Tp) = 6. -

6) K cropone AB xBanpara (Ke) ABCD MOXHO npHJO-
MKHTB O HH, ABa (puc. 22, a) mau T p u (puc. 22, 6) pae-
HBIX H Mapa’iensHo Ke paclonoxeHHBIX KBajapata, He nepe-
cegatowEx /8 1 He nepecekalnuxces mexay coboi. IIpa stom,
ecd K cropone AB kpanpata Ke npHJOMEHO I B @ KBajpata
Ke, v Ke, man T p u kBagpata Ke,, K6y ¥ Ké;, TO K CTOPOHAM
BC w AD xBanparta K8 MOXHO [JOIOJHHTENBHO MPHJIOKHTE ElIe
TONBKO 110 J1 B @ KBaipaTa, a K cropone CD nocne — NHIlb
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O ¥ H HOBbIH KB2apar. 2To paccyxicHue (KOTopoe B Lensix
NOJHOH CTPOrOCTH HAM0 €l HeCKOJbKO NOMOJHMTH, YTO Mbl
NpefocTaBisieM clenaTh YHTATENI0) U yOeX/aeT Hac B TOM,

uto (puc. 22, 0)
ky (K@) = 8. (82)

ITpumeuanwe. PeureHne 3agaud 8 HHCKOJNBKO He H3MEHUTCS (Be-
Juyura k, OGyper umern Te e 3Havenusn 6 u 8), ecaw mul nop ¢urypoit 7p
Oyaem MOHUMATh He 00A3aTeNbHO paSHOCMOPOHHUL, a NpOUSBONbHLILL mpe-
yeosorur, a nop Ke — npousBosbnblii napassesozpamm 1lp

3aMeiuM, YTO NOJYYeHHBIE NpH PElIeHNH 3ana4n 8 pe3ytib-
Tatol (8) u (8a) umeoT, No CyLecTBy, OOWHN XapakTtep.
B 1957 r. Boigatomuiics wpeinapckuii mateMatik I'yro X a 1 -
PHIEp [A0KAa3al, YTO ClpaBefsHBa CHEAyIolias Teopema:

Teopema I'. Xaodsuzepa. Ilas awoboii naockol evinyxaol
dueypot

6Lk (F) L8 4¢)]

I'. XamBurep npeanosoxui Takke, 4tO ky (F) =8 nnwb
B TOM cJyyde, korna I — napaasenroepamm, HO NOKa3aTb 3TO
emy He ynanoch. OpHako MHTYHUUA He obManysia Xajpsurepa:
€ro HPEAnoNOKEeHHe ECE K€ OKa3asnoCb BEPHLIM; 3TO N0Ka3a-
Ju B 1961 r. (Bcero uepes 4 roaa nocae toro, Kax I'. Xanpsurep
BBIIBHHYJ CBOIO I'HnoTe3y) Hemenkuil reomerp lenpmyt I' p € -
mMmep ¥ bpauko I'proubaywm Tlocnenuuil pan takxke
NOJTHOE PEIUEHWE 3aa4W O ANf caydas [JIOCKUX (BbINYKJbiX)
(puryp, nokasas, 4TO

6, ecnmn F — ne napannenorpamm,
ky (F g == {

§ 6. JOKASATEJILCTBO TEOPEMBI XAJIBUTEPA

8, ecm F — napanaenorpam

JlokasaresbcTBO HepapeHcTBa (Y) CBOAUTCH K IpOBEpKe
TOrO, 4YTO n/19 amobotl naockotl (svinyxaoil) ueypor F

ky(F) =6 u k,(F) <8.

D B 1959 r. amepuxanckue maremaruxki K. [k XanwsGe pr-

miaguui, E.Jlegun, E.T. C1pay cnokasanu, uro &, (F) > 6 tarxe
H /IR Heeblnyk abix (NAOCKKX) duryp F.
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Takum ofpa3zomM, Hac 3aech, 110 CYILECTBY, HHTEPECYET CERYI0-
llas 3apaya:

3anaua 9. Yemy pasro

a) HauboNbULeE BO3MONCHOE 3HAYCHUE Rimax;

0) HaUMEHBLICE B03MONHOE ISHOMEHUE KRpin
qucen R, (F), onpedersemoix Ora 6 c€603 M0 3¢ HbLX NACC-
Kux ebinykabix pueyp F?

Pewenune OcHOBHYIO polib B pelIeHHH 3TOH 3afayH
urpaer Clrenyomas Jemma:

Jlemma. Jaa kawdod (naockod, senyxaol) gueyper F
cyuecmeyern makas Y eHMmpaasbHoO CUMMEMpP UHY-
Han ueypa F*, umo

ky (F%) = ks (F).

JloKa3aTesbCTBO JIeMMbl SABAAETCA CPABHHUTENLHO HEC0X-
HBIM; OIHAKO I10 CBOEMY XapPAKTEPY OHO OTJIHYAETCH OT OCTalIb-
HBIX MCMOJL3YEMBIX B pEILEHHH 3alaud 9 paccyxkIeHHH, HOO
OMUPaeTCsl Ha OAHY OOLLYI0 KOHCTPYKIHIO (2 HMEHHO HA C H M -
MeTpH3anguHio MHHKOBCKOTO0), CHECUHPHUECKYIO
V18 TCOPHH BLINYKJIBIX Tes. losToMy Mbl AOKA3aTENbCTBO JIEM-
Mbl fanuM B npusaoxenun (crp. 80—83); 31ech ke orpaHi-
YHUMCH pELIeHHeM 3aJaud 9 Vi ONHHX JIHILDL YEHMPAAbHO ClUM-
MEempUYHELX BbITYKJHX (QHTYD.

Pewenue 3agaun 9,a). Ilyetb F — npoHsBoib-
Has NEeHTPaJbHO CHMMETpHuHasn ¢urypa ¢ uentpom O, a
F,, F, ... F, —k Bunykabix ¢uryp, paeuHx ¢urype F H
flapajJieNIbHO €l PACTIONIOKEHHBX, NPHYEM Kaxknas H3 STHX
duryp umeer ¢ ¢urypoil F obwme (BHyTpeHHHE HIM IPaHHY-
fb€) TOUKH (puC. 23, a). YCJOBHMCSt CONOCTABJATDH Ka»< ot
TOYKe M niockoeTH Be KTop ry = OM — paiduyc-eex-
mop 310l TouKH (pHC. 23, 6); npH 3TOM, ecin M u N — nBe npo-
{3BOJIbEBLIE TOUKH, TO ry = ru + MN, 7. e. MN = ON —
— OM = rny — ry, a ecnn TodkH M u M, cHMMETPHYHBEE OT-
nocuTenbHo 1eHTpa O ¢urypol £, T0 ry, = — ra.

IMyete B — npou3BosbHas ToYKa ¢uryper Fy, noayua-
exoit 3 F napanienbHEM MepedocoM Ha BEKTOp &, & A —
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obman Touka uryp F u F,. Tak kak touks A" u B’, U3 ko-
TOpEIX A H B nony4alorcs nepeHocoM HA BEKTOp @, MpHHANL-
nexar urype F, 1o, 04EBHAHO,
Fa=Trxg -{-ﬂl. rse=rs - a,,
rs=rat+AB=rat(rg—ra=rat|lre 1 a)—
—(ra+a)l=ra+4(re—ra)y=rat-re—ray=
rd'.l .1' rﬁ ] ri"’l
The rp, = — ra, 7. €. A; — TOYK3, CHMMETpUuHAas Touke A’

drrypu F orrocHtenso Touk O (B CHaTy NEHTPANBEHOH CHM-
MeTpun Urypel F oata Touka Taloxe npunagnexut gurype F).

Pue. 23
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Paccmorpum Tenepb NMOJHOCTBIO NPHHAZITEKAILUH (urype
F (cornacHo ee BwHIyKJOCTH) TpeyroabHuKk AB'A,. Papuyc-
BeKTop cpenuHsl N ctoponn B’ A, 3anuiercs ¢GpopMyJioi

1
rN=— (re+ ra,),

a LEHTP THMKECTH TPEYTOJbHHKaZ (TOUKA MEPEecEYCHHS MEAIIaH)
M, pensunas orpesok AN B otHowenuu AM : MN =2 : 1,
HaxoauTca no gopmyae !

ra+2ry I 1
rm = 3 = ra+2-—5(re+ra)|=

I
= —3—(rA+ re + ffll)-
M3 cpasuenns Qopmyn
, 1
re=ra-+t rg T ra, B M= T(’A‘{— Ve -+ rA1)

caenyer, uyto mouka B eomomemuuna mouxe M ueypor F
¢ yenmpom eomomemuu O u Kosgpuyuermom 3; HHbIMK CJIOLA-
Mu, B npunapnexur ayuy OM v OB = 30M, t. e. B npunad-
nexcum chueype 3F, eomomemunnodl gueype F ¢ yewmpom eomo-
memuu O u koagphgpuyuenmon 3. Takum obpasoM, Kk a x 0 a A
mouxa B ¢gueyper F, (4, aHaJoOrvMuHO, Kax(asa TOYKa KAMAOH
u3 quryp Fy, Fs, ..., Fp) npunadrencum gueype 3F.

IlpeanonoxuM Ttenepb, 4YTO Huxkaxue o0ee u3 ¢uzyp F,
Fy, Fy, ..., F, He umerom obuwux suympenrux mouex. Torna
MJoLLaab, [IOKpeIBaeMas BCEMH STHMH (urypamH, paBHa CyMMe
now@aael Bcex (uryp, T. €. paBHa (k -+ 1)-kpaTHOH nJowanu
¢urypel F, nockoneky Bce k& + 1 ¢urypsl paBusl. Ho Tak kak
Bce 3TH (DHTYpHl pacrioioxkeHbl BHYTPH ¢urypul 3F, nozoOHOH
¢urype F ¢ kosppunueHToM nomnobusa 3 M NOTOMY HMELEeH
nJoIanb, PABHYIO 1€ BATH K P aTH O H IJOWEAH QUTYDhI
F, 10

E4+1L9 1. e LS.

D Cm. 93M, xu. IV, c. 317 (crates «BeKTopbl H HX NPHMEHEHNA B reo-
METPHIY).
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JlokasanHoe HepaBeHCTBO k, (F) < 8 n paBenctso k, (Kg) =
= 8 (cm. 3ajauy 8, 6) MOKaskLIBAKOT, UTO VISt UEHTPANBHO CHM-
METPDHYHBIX BLINMYKJBIX GUTYpP (2 COriacHO NEMME H s JHOObIX
MJIOCKHX BHINMYKJABIX uryp!)

kma'x =8

Pemeunne 3agaun 9,6) Heckoabko caoxkuee. Omu
LM BOKPYI' LEHTPa/IbHO CUMMETPHYHOH Gurypn F UeHTpalib-
HO CHMMETLHYHDIH LIECTHYTIOJbHHK
(k) AyA,AzA A Ag HAUMEHD - A
el BO3ZMOXHON NJO- ' '
ul a g M. [lokaxeM, 4to cpeduHa
Z,, nanpumep, crmopotst Ay A, 3mo-
20  WeCMUYye0ibHUKA, HPUHAO E-
acum eparuye gueypor F. B camom
Jene, MYCThb 3TO YTBEPKACHHE He-
BEepHO, T. €. MycTh orpe3ok A,K,

rne A, K > A, Z, = —;— A;A,, cTo- Puc. 24

pounl A,A, mecruyroabHuka [k

NOHOCTBIO cBOOONEeH Of Touek rpanuubl F (puc 24). Tak kak
¢gurypa F leHTpalbHO CHMMETPHUHA, 3TO e OyIer crnpasen-
JauBo u gna orpeska AL = A;K (AL € A;A)), toe A,L
cummerpuueH A,K orHocutenbHO LeHTpa O LIECTHYTOMbHHKA
¥ (urypst F. IToBepuem tenepb ciierka orpesxku A,A, n A,A;
BOKpYr Touek K W L, COOTBETCTBEHHO B TAKOM HaNpaB.1eHHH,
ytoObl TOYKa A, cMecThiach MO HANPABICHHIO K Touke Ag,
a Touka Ay — K Touke A,, W yroObl MOJYYEHHHIE TOBOPOTOM

us A,Ay u A,A, noeeie npsimbie 414 u A A5 octannck no-
npexHemMy napanienbbiMd. OOpa3oBalHbIi YETHIPbMS MPEXK-
HHUMH CTOPOHAMH HIECTHYFOJbHHKA W MOBEPHYTBHIMH TpAMBLIMH

AiA; u A4As mectuyronbHuk A1AxA;A3A5A; 00603HAYHMM ye-
pe3 Ulk,. $icHo, 4TO 3TOT WIECTHYrOJbHHK OyHET LEHTPadbHO

CHMMETPHUHBIM H ecaH /[ AIKA'. = o0 HACTOJBKO MaJj, YTe
npsimas A4, e nepecekaer F, to ll/k; no-npexHEMY 3aK/0-
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yaet F BHYTpH ce6s. Kpome Toro, ecnm
AK > — Aide> K43,

yTo HaBepHoe Gy eT MMETh MECTO IIPH L0CTATOYHO MaJIOM YIVIE ¢,
70

1 , . 1 ’ .o,
SAAIKA; = 'Q_KAIKAI Sin CL>T KAJKA?S]H& = SAA;KA;
II' aHAJIOTMYHO
SM.LAI = SM.-,LA:'
[TosTomy
Suic, = Sui+ SQ}\AEAZ T SALA.,A;— SAKA,A:'“ SL\LA,,A: <Sure,

YTO MPOTHBOPEUHT HPEAIOJNONKEHHIO O TOM, YTO NJIOUALL lUec-
THYroJAbHAKAa [f/k — HaumMeH bW afa (3 BO3MOXKHBIX.
ITHM H J0Ka3aHO, YTO CpennHa CTopoHbl A;A, (KaK u CpeamHbl
BCEX OCTaJbHBIX CTOPOH wecThyronbuuka [lx) neficTBHTENb-
HO npuHamnexur F.

Hakonen, orpasum wectuyroibHuk [llx BmecTe co Bii-
cayHOM B Hero ¢urypoli F ot cpenvH Z,;, Z,, ..., Z; BCex €ro
cTopoH. Mbl mosydnmM KOH(HUrypauuo w3 7 ILeCTHYTONbHHKOB,
aHaJOrHYHYI H300pakeHHoMmy Ha puc. 1, 6 pacnonoxkenuio 7
kpyroB. Ha puc. 25, nanpumep, AU || Az4; || AA,,
AV || AA; || AgA; w T. 1. llpu stom wectuyroabiut: ik
OKAXKETCH «OKPYKEHHBIM» [IECTLIO JAPYTHMH, PaBHLIMH €My
wectuyroabHukamuy  [lky, [y, ..., Llkg, a ¢urypa F —
IECTLIO APYTHMH HEMepeceKarolUMICH W PaBHBIMH €H (ury-
pamu Fy, Fq, ..., Fg, BOHCAHHBLIMH B 3TH IECTHYTOJbHHKMN H
conmpuKacawoummiicst ¢ Gurypoii F B cpeiuHax CTOPOH IIECTH-
vronbHuKa /K.

3ametum Tenepb, yto Gurypst F;, Fp, ..., Fg HE TO/bKO
paBHH ¢urype F, HounnapaaagenbHO €H pac-
I10J 03X €Hbl (MOryT OblTh MoJyueHbl M3 F napanfienbHbiM
nepexnocoM). B camom gene, purypa F; noayuaercs u3 ¢Qurypbi
F cuMMeTpHeH OTHOCHTEJIbHO CpeiuHb Z; ctopoHbl A;A, miec-
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Puc. 25

Tuyrosbuuka [llx (nosoporoM Ha 180° BoKpyr Touku Z,).
A tak Kak ¢purypa F — L€ HTPaJiibHO CHMMETpPH Y -
H a, TO OT Hee K F; MOXHO MepeuTH ¢ NoMOLLUbIO 08yX MOCJIeN0-
BATEJbHO OCYILLECTBAEHHBIX UEHTPAJbHBIX CHMMETDHH — CHM-
METPHH OTHOCHTEJIbHO
uentpa O durypsl F (372
CHMMETPH S nepeBoauT F B
cebs1) H nocenyroLen cHM-
METPHH OTHOCHTEJIBHO TOY-
K Z; (372 CHMMETpHA Me-
peBogut F B F;).

[Ipumeuanne. [locae-
dosamenbHOCHL OBYX LeHMpant-
HBIX CLUMMempuLL npeocmaéanem
cobofi napanrnenrbreit nepetoc. Puc. 26
HefictBuTensno, ecay M — '
ODPOH3BOJbHAA TOUKA INIOCKOCTH, M’ — Touka, cummeTpHyHas M
orHocutesibio O, a M; — Touka, cuMmeTpuunass M’ orHOCHTENBHO Z;
(puc. 26), To TaKk Kak OZ; — cpenuss JuHHS TpeyrojsHnka MM'M,, 1o

1
OZ]_ === TMMI,
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A
MM, = 20Z,,

1. e. Touka M; nonyuaercss u3Toukn M napanneibHb M Nepe-
1 o c oM Ha BexTOp 20Z,. Otcioza cnenyet, uro ¢uirypa Fy, KOTOPYIO MOKHO
noayunTh H3 F 1ByMs NOC/eoBaTeNIbHBIME CHMMETPHAMH OTHOCHTENLHO TO-
ek O ® Z;, MOXeET OuITh TaKiKe floJyueHa U3 F napanfieibHbIM NePeHOCcoM
#a sexTop 20Z;. ToyHo Tax xe foKasbiBaeTcs, yto ¥ $purypel Fy, ..., Fg no-
JAyuarorces W3 F oapannensHblMH nepexocamu (Ha Bektopel 20Z,, ..., 207,
COOTBETCTBEHHO).

Takum o6pasom, u3obpaxkeHHble Ha puc. 25 ¢urypw F;,
F,, ..., Fg ynoBuerBopsiior BceéM VCJIOBHAM 32/1a4M 7, OTKyJa
CNEeRYyeT, Y10 048 Moboll NAOCKOU B6INYKAOL WEHMPAALHO CUM-
Mmempuyrod ueyper F

ke (F) 2 6.

310 HEpaBeHCTBO H paseHCTBO ky, (Tp) = 6 (cMm. 3agauy 8, a)
W JOKa3biBalT, YTO AJIA 1HEHTPaJbHO CHMMETPHYHBIX BBIIYK-

ABX  Guryp
kmin - 6

§ 7. SATAYH 0 NPHRJAJNLIBAHHH KBAJIPATOB
H TPEYTOJBHHKOB

Jlo cux mop MBI paccMatpuBaJMW JHuUibL 3agauy 7 u3 § 5;
nepeineM Tenepe K 6onee cnoxknol 3apave 6. Haynem ¢ npu-
MEPOB:

3anaua 10. Yemy pasro uucro

a) K, (Ke);

6) K (Tp),
2oe cumsonnt Tp u Ke umeiom mom e cmbica, 4mo u é 3adake 8.

Pemenue 3agaun a). M3 pesyasrara zagaun 8, 6)
(puc. 22, 6) u uz HepasenctBa (7) caeayer, uto K, (Ke) > 8.
Jlokaxkem, YTO HMEET MeCTO PaReHCTBO

K, (Ké) = 8. (10)

PaccmotpuM 3aMKHYTYIO JniHHIO L, 00pasoBaHHylO Npo-
XonsiuuMH BHe KBajgpata Ke, co ctopoHol 1, npsaMbiMu, na-
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PANAIEALHBIME CTOPOHAME KibagpaTta Re 1 VHATEHHWMH OT HiX
HA PECCTOSIHNE -5 3Ta JHHHA NPEACTaBiser cOGOH KBaapar

co croponoil 2 v nepumerpom 8 (puc. 27, a). Hokaxem, uro dau-
Ha wacmu aomarol L, omcexaemod omt L npuacowenssim x Ka
reedpamom Key, pavwsm Ks, eceeda > |, orciona w Gyner
CneaoBath, UT0 Kk Ka weavan npuaosicums Goasee, yvem 8 01 = 8
poesey Ke Henepecenaiolyixest  Keadpamos.

Pasbepem BCe BOIMOMKHBIE CHy49aH B3aHMHOIO PACTIOOME:
Hh# KBalpata Ke w pastioro eMmy kpajapara Kg,, He Hepece-
Kaiowiero Ke, HO ConpHKAcAIOWErocH ¢ HHM.

I. Tlyers odmna us e ¢ p i u v keadpama A, B,C.D,, nanpy-
Mep, A, aescum o cn o powne xeadparna A BCD [Tpu srom
MOKeT ﬁbrrb 970

A Kﬂaﬂpam Ke, omcexaem ugaukuu L. om pe 3o K, npu-

HAJL eRalMi ORHOR 13 YeTHpex cropod keaapata ABCD = L.

Ecan npu stoM Ru 00xa sepuuuna readpama Key, onausras
om seprunkst Ay, He nonadaen erympe aukun L v cropona A¢B,
obpaaver ¢ npoxoanieli yepes Touxky A, CropoHON KBaApaTa
Ka vroa e, 1o

ah = aP - Pb=APclgo - A Plgz= %—{cigq + lga) =

1 ( sine conz | sin* e -}-rvost @
2\ cosmt sinrx}" 2 sin o cos &
|
~ Osinxcosa -:mEcn > |

(PABCHCTHO HMeeT MecTo npn @& = 457). Ecan e snympe Auntu
L rionadym Oee sepuunst Ay i By geadpama Keay, TO IPOBOAR e-
Pe3 ToukYy @y NepeccucHHs OTpeIka A,Dy c aniwel L npamyio

a,by (A, By, noayuns
aby > aby = AB, = |

{pasescrBo uveer mecto, konpa cropona A,B; keagpara Ks;
npuMLiKaer ¥ cropone Ksanpara Ka).
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2°. Ke-Opam Kse, omcexaem om aunuu L aomamy o,

1. €. ogna u3 BepuwH kpagpara ABCD = L, nanpumep A,
nomanaer suyTpb KBajgpata Ke;. IlepeHeceMm Temepb KBaapar

Ké, napaniciibHO B IoJOKeH1e Ks, (AB\C\D)). Tak kaK yroda
B<L £ EAl =45 710

boby = boQ - tgP = AA, - tgP = a,m - tgh < ays,
MOSTOMY a,Ab; < a;Ab;. Ho tak Kak, OYEBHIHO, A Aa;F =

— A AbsE, ubo AF = AE w s/ FAa,= /. EAb2=ﬁ, TO
a F = b,E 1, cnepoBarenbHo,

a28by = a:A + Abs = (asF + FA) + (AE — byE) —
-:FA+AE=—§-—|—-2—= 1.
Takum obOpa3om, U B 3TOM Cayuae HMEEeM
a,Ab, > asAby = 1

(PABEHCTBO MMEET MeCTO NMpH (s = bybs — 0 u kBagpar K,

coBnazaer ¢ Kay).

1. Tlycre #a odmoti u3 cmo p ok keadpama A,B,C,D,,
Hanpyumep, Ha cropoHe A,B,, sexcum ¢ e p w U K a Kéadpama
Ke (puc. 27, 6). 3neck uMeeM Te e JBa CJyyasi, YTO H BhIlIE.

1°. Ecan keadpam Ke, omcexaem om arunuu L ompe -
S0 K, TO Mbl HMEeM yCJoBHS, OMH3KHE K TEM, KOTOpbIE ObLIH
B cayuae . Tak:

ab = aP+ Pb— APctga + APtga >24,P > 1,
6o AP > 2,;1.'1;1
ﬂb abIZ—BA =1,

2°. Ecau ksadpam Ke, omcexaem om auruu L a0 ma -
Hyto a,Ch, u0ee eepuuns Ay u By smoeo keadpama rescam
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gHympu aukuu L To, NpoBens Yepes TOMKY @, MpAMYIO a,bs ||
. B)A,, nonyuum:
020b2 >a2b2 ‘>/" a2b2= B].Al — 14
Ecnu xe kBanpatr Ke, omcexaemn om auttuw L aomaxio

a;Dbs v ewympu L wexodunmes aruus 0 d wa  eeputtina Ay
smoeo Keudpame, TO nepemectHs Ke, napaijenbio B HAampas-

Puc. 28

aeumi AD, B noaoxenne DB\CiD) = Ke, y6emnmcs. uTd
kBanpar Ke; arcekaer ot L 6 01 b w1y 0 4acTb L, ueM wBaj-
par Ksi, B To Bpemsi kKak kBagpart Kg, orcekaer ot L JIOMaHYK0
LAWHBLE 1 1M OTPe3oK AciHHbL 60abie 111 paBHoi 1 (cp. co cay-
yaem 1). IlosToMy H 31ech
a,Db, > 1,
(paBEHCTBO MOMKET HMEThb MECTO Jililb B CJy¥ae, KOrjia KBaj-
par Ks, coBnanaer ¢ Ke).
ITH PAcCYKOEHHS H 3aBEPIUAIOT J0KA3aTeNnbCTBO PABEHCT-
1
pa (10) .
h [Tpu pazbope BceBO3MOKHBIX BAPIAHTOB B3AHMHOFO PaCnOIOKeHHS
keanpatos Ke n Ke; mui ve paccuatpupanay cavyas, Korza cropona A,B

xpajpara Ke; conpukacaeics ¢ BepiuyHOi kBaapata Ke # obe Bepiuubnl A,
1 By Haxoaares ¢ # e L. [lowemy Mbl TAK NOCTY NILIH?
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Pewenwue 3agauwn 10,6. Kak sugno u3 puc. 28, a,
K (Tp) > 12. PaccMOTpHM ONMHCaHHYIO BOKPYT HpPaBHJBHO-
m'rpeyro.n bHUKa Tp= ABC co CTOPOHOH 1, wwec-

THYTOJbHYIO 8aMKHYTyK) Jomanylo L = A,4,B, BZCI
(pHc. 28, 6), HAaTAHYTYIO HA TAKHE TOYKH A, u By, B, u Cz.
C, u Az cropon AB, BC u CA tpeyroasunka Tp, uto Ad, =

= AA, = BB, = BB, = CC; = CC, = . Kax u npn pe-

IEHWH 3afa4H a), MOXKHO YCTaHOBHTb, YTO MpH J0OOM I10J10-
KEHUH «ITPHUJIOKEHHOro» K TPEYroNbHHKY 7p paBHOTO eMy
TpeyronbHika 7p; (HECKOJbKO BO3MOXHBLIX BapHaHTOB pac-
NOJIOKEHUS TpeyrosibHuka 7p; u3obpakedsl Ha puc. 28, 6),

| 1
OH OTCeKaer or [ 4Yactb [JIHHBL, OObIUYIO HJIW PaBHYIO o
(moKakuTe 3TO CaMOCTOSITENbHO). A Tak Kak ofuias AJuHa
JioMaHo# [., oueBuaHO, paBHa 6 (wbo A,A, = B,B, = C,Cy =

I — = == == 3
= o, 8 A,B,=B,C, = (G4, =), 10 orciona cuenyer
|

yto K Tp Henb3si NpUIOKHTE 6 oee uyem 6 : s — 12 me-
epeceKarollnXCcsi pPABHOCTOPOHHHX TpEyroJbHHKOB, PaBHBIX
Tp, 1. e.

K:(Tp) = 12. (11)

PagenctBo (11) BnepBuie (63 noKa3aTe/bCTBA) BCTPEYALTCH
B pabore JI. Pefiewa T ot a, onybiukoBanuoi B 1967 r.;
€lLIe paHblie 3anaya onpegenenus BenuunHsl K, (7p) Gblia no-
CTaBJieHa aBTOPOM HACTOALLMX CTPOK MEpen Y4aulHMHCH MOC-
KOBCKHX MaTéMaTHUYeCKHX IIKOJA H Oblia pellieHa HeCKONbKHMH
mKonbHHKamu. B To# ke pabore JI. ®eieln Tor Brickasan
mpeAnonoxenue, Yrto BeawunHa K, (Mr,), rne Mu, npasuse-
Houl n-yeorenuk, paBha 12 npu n=3, paBua 8 npu n =4
u paBHa 6 mpu n > 4. nas Bcex n z= 5 370 NpEANONONKeHHe
B 1971 r. nokasan Benrepckuit reomerp K. b € p € 1 K H.

Takum obpa3zom, H3 BCeX OTHOCAUWHXCA K MPaBHABHBIM
MHOTOYFOJIbHHKaM 3a7a4 oOnpeleneHust BeJuuuHbl Ry, H K
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OTKPLITOR MOKA OCTACTCH JHilb 380443 HAXOMACHWS 4HCaa
Ko (ITm), tae [Tm — npasuiensitl nsamugeoasrus. OfHaKo Mol
HE COBETYEM YHTATEAM 3aHATLCA STOR HE OCOODCHHO HMTEpec-
HOF BHﬁEQEH .HE."'IU B TOM, YTO eC/H [MoAydeHHLIe B rpoiecce

NI SNG pemenns 3agaun 8 gopmydis (8)
NNZNENIN A H (9) B H3BECTHOM CMBICJIE Xa-
LRV R A A PaKTEPH3YIOT OOLLYIO CHT Y a1HIo,
LD 10 oprynut (10) w (11),

e mobeie nogoGuLIe WM, HE MOryT
npeTenioBaTe Ha OoublICe, YeM
TONLKO CAYXKHTE JOCTATOYHO
PREE YaCTHBIMH HAJIOCTPAIHAME 3a-
“Puc. 28 nayn 6. Koneuno, oueBujHOe
Mo CamMoMy CMBICAY BETHNHH
k(F) n K (F), rne 6yksa F obo3nauaer o0y H Ty XKe€
urypy ¥ MO3TOMY HHMHHE uugexkc y O6yke k u K onyumed
(oH OfMHAKOB, T. K. COOTBETCTRYET pasmepHocty F) HepaseHcr-
B0 (7) COBMECTHO C HEpPaBEHCTBOM }{zumnrepa H PapeHCTBOM

ky = ky (Kp) = Ky (Kp) =
(psic. |, 6) noxaswiraer, 4yto 048 Mol NA0CKON entnyKAoLl -

ayper F
K;(F)>6 (12)

(rre HauMeHbIlee BO3MOMHOE 3nayenue K, — 6 pocruraercs,
HampuMep, s Kpyra); OJHAKO HHKAKOH ¢BEPXHEH OUEHKH»
I YHCHa JaTh HeJbL3f: BHMYKIYIo (purypy F MOxHO BHOpaTh
TaK, 4ro uncno Ky (F) Gyner c koAb YroOAHO BEAM-
ko B camom sene, nerko suiers, uro ecnn F = Ilp, ects
NPANON FONBHHK € UETOYHCACHHBMU cropoHamu 1 v m, 1o

K (Hpm} >2m+6

eMm. puc. 29, rne m=—9 u 2m + 6=24. A moxer GuTh BN Cy-
MeeTe fokasath, wro Ky (Ilp,) = 2m + 6?

Takun ofipaszom, nepasescrsom (12) B HekoTopoM CMbiC/e
HCHEPITHIBACTCS! ECE, YTO MBI MOYKEM CKa3aTh O BEJHYHHE K, (F).
JlanuHefiurne e ColepKaTenbHue 3afaud MOI'YT BO3HHKHYTH

AN
T
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JHOIb B TOM cayuae, ecad BuIOpath U KCHPOBAHHYIO
¢urypy F nin kak-upbyib OrpaniuHTh KAace paccMarpubae-
MLX QHTYP.

[lpencraBnenne o 3ajauax, CBH3dHUbIX € (PHKCHPOBAHNLIM
puiopom ¢urypet ' MOKET nath, HAlpUMEp, TaKas 3apauya:

Y
- v"gti ! {U

(==
am £0)

Puc. 30

Japaua 11. Yemy pasra seauuuxa

a) Ks (Tp (a, b, €), ede Tp(a, b, ¢) —mpeyeosw -
HuK cocnoponanu a, b uc (a < b < ¢);

6) K, (I (a, b)), 20e 3 (a, b) —32aunch c noayocamu
auwb(@=>Db).

flcno, uto opma TpeyronbHuka Tp (a, b, ¢) NOAHOCTLIO

a b
ONPE/IeNSIeTCs OTHOWEHHAMH — =X ¥ — = Y, TIe Y < 1,

x<Ly, x+y>1 (n6o x—]—y=ajb, a a-t+b>c)
nostomy Benuwuuny K, (Tp (a, b, ¢)) MoxxHO TaKKe 0603HAUYNTH
yepes K, (x, y) — 370 ecTb PYHKIUMA ABYX NEPEMEHHBHIX X H y,
yAOBJIETEOPSIOULHX 1ICPaBEHCTBAM
p<Ll; x<Ly;, x+y>1.

A1 HEPAEEHCTRA ONPC1eAsoT Ha MJ0CKOCTH (X, Y) Tpeyroib-
nug UVW (puc. 30. @), aBastomuiics obaacmoio onpeoesenus
nekoMod dynximn K, (x, ). V3 pesyavrara 3agaum 10, 6)
caenyer, uro B touke U (1, 1) (s7a TOuKa COOTBETCTBYET paB-
HOCTOPOHHHM TpeyroabHukav) QyHkuus K,(x. y) NpUHHMAET
3Hauenye 12; kpome Toro, 0ila Heor paHMUEHHO BO3PACTAeT IIpH

N cw., panpuvep, 3 3 M, k. V (reomerpus). M., <llayxas, 1966,
¢. D79—5885 (ctatby «Konuueckhe ceueins»).
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npubauxenun Touku K cropore VW. OaHako HUKaKHX MeTo-
IIOB nonHoro onpepenenns Gyusuun K, (x, y), T. €. HHKAKUX
cnocoboB pewenns 3anaun 11, &) ykazath cerofns, BHANMO,
HeJb3 .

Ananornuno, opma anaunca 3 (a, b) ¢ noayocsimy a n b
b
ONpPeNensieTCs OAHUM YHCAOM — == z; [103TOMY BeaAHuYHily

Kq (3 (a, b)) moxno takke obosiayurb yepes K, (2), rae 0 <<
<z L | — yskuus oxHoro aprymenTa z, onpejenenHas Ha
orpeske 0 << z < | (orpeske OE, puc. 30, 6). U3 § | canenyer,
yro B KoHie E orpesxa OF dyuxuus K, (2) npunyMaer 3naye-
Hue 6, nbo Toyxa E coorBeTcTBYeT oOpalllenHio 3AMMMCa B
OKPpYXHOCTb; TakKe Il B Toukax orpeska OF, mocratou-
HO 6aM3KMX K Touke E, 1. e. aas sanauncos 2 (a, b), Mano or-
JUYAINXCA oT oKpyaHocTH, K, (2) = 6, a npn npubanxe-
HHM TOUKH z K Koy O orpeska OF dyukuns K, (2) crpemytcs
K OeckoHeunoct. OUHAKO 1IOAHAR KAPTUH4 3aBHCHMOCTH PC-
JuuuHbl Ko (2) oT z ocTaeTcs noka JoCTaTouno HesCHOI.

§ 8. OBOBLIEHHA U BAPHAHTLI

PaccMOTpHM oiiH 13 BO3MOXKHBIX CIOCOOO0B, MO3BOJSIOLINX
BLIAEIUTE ONPEAE/NeHHbIH KJacC BHNYKALIX ¢uryp F, a18 Ko-
TOpBIX BenuuMHa K, (F) octaetcsi or paH 4y € H Ho i

YcioBUMCH Ha3bBaTh WHpHIY A camMoil y3 Ko no-
JOCHl, OrPaHiueHHol ndapajaeibHeMn upaMsiMn ; n 6, u 1a-
KOIf, YTO BHYTPH 3ITOH 1OJOCH MOKHO MOMECTHTL (IIOCKYIO,
BRINYKAYI0) urypy F (puc. 31, @) npocromiu p n Ko it du-
rypu. Takum obpasom, wupuna A ¢urypel F paBHa paccrmos-
Huw mencly Haubonree 6aruskumu Opye Kk Opyey na-
PAANCAOHBIMUL ONOPHBIMIL Npamemy ITOH ¢ueyper. A wupuny D
CaMOH WHPOKOIH noiocsl, BHYTPH KOTOPOH MOXKHO
noMecTuTL urypy £ tak, urobm 3Ta durypa «ynipanachy
B OIPAHHYMBAOIIHE MOJOCY MapafieibHBie npambie iy W 1y
(puc. 31, 6), nazoem nuameTpom ¢urypsl. Takum ob-
pasom, AHAMETp — 3mio  paccrmosnue Mmewoy Hauwbdoaree

02




yodaaenno mu Opye om Opyea NOPOIREILHOIMU ORODHBLIMIL
npsistteamie ghuzyper F, Tax, nanpusep, tiupiEa rpey roa b -
N K4, OUeBIUTHO, paBda ero nanmenbmel] BrCOTe, 4 jna-
MeTP — HAHOOMBINEH CTOPOHE: IWNpHia NPHIMOVT O b -

i
.'_

Pre, 31

HHKAa pPaBHa ero MeHblielt cTopone, a AHaMerp — AHArona-
JIUI WNpHEE 3V NN Ca paBina ero MEHbUICH OcH, A ana-
metp — Gonstueit ocit. [las K p y ra auamerp n wnpina cos-
nanat — o062 ol paBubl ANAMeTPY KPyra B 3IeMCHTApHO-
FEOMETPHYECKOM NOHIMAHMIL 3TOrO CJIOBE.

Herpynno suneth, uvo duasemp D (nuochoil, Bey KA0M)
ghueypbt paseH HaubeALILEMY PUCCIIOARWO MeXOY €€ MOLKamiL.
B camom nene, nvers AL — nanéodibiungi 7 s
H3 OTPEAKOB, COCHMRAIOUUIX TOMRM Ty~ | A \
pu F (puc. 32). B 310w cayyae, oueBuit- =y
no, A w B — epaununse toyrn F — BeAbL
niaue otpesok AB Moo Gu0 Gl yee-
JHUNT, TPOAOMHKIE €70 33 0N 13 KO-
nop. [lposejaenm reuepn npsaMee iy i iy, _
neprenankysapise K orpeaky AB n =—
MpoxoAAuIie Yepes ero gomua, Hcue,
HTO My, W MMy — O OP I We MNpsiMbie
(urypat I': B camom pene, ecan G,
CKaxenm, cytiecTsorana rtouka M durypus F, pacnosoxer-
HAR 10 APYIYD CIOpPOHY ©OF M, ueM Touka B, 70 TOrja
tuno Gl ,A{JM = AB — ur0 npoTiiBOPEUNT HAIIEMY N0 VULEHHIO
o6 otpesse AB. Jladee, ecan Oul CYIECTBOBANH NapaLienbine
OHOPHBE (psMbie g 0y urypw F,  paccrosHile MKy
Koropumi Guio O Goanme paccroanng A8, 1o orpesok KL,

Pue, 32

-
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COCNHHAOILHI TOUKI CONPHUKOCHOBEHNS 11, U Ny € rpanuuei F,
Obin 661 Gonbiie orpesska AB, 4io onsiTh OPOTHEOPEYHT TOMY,
YTO paccTosinie Memiay Toukamu A u B ¢uryvpet F — Hanbodib-
Liee.

Orciona | cnepyer, 4to O1pe3ok AB paeen paccrosuuio D
Mexkay Haubonee yfajJelHbIMH APYT OT APYTra NapaisieiLHLIMH
ONOPHLIMU NPAMBIMU #1; U M, durypsl F.

Takum obpasom, wupuna A urypsl F — 3to kak Oul ee
«HauMenbias wmupuHa», a auamerp D — «Haubonbmas 1iu-
pHHay.

IIpumeyapne Ckasapuoe HMEET CACAYIOWHH TOHHBI CMBICT:
KaXkJas BhlyKiaas Qurypa F uMeer ToAbKO [l B € ONOpHbE npsMele [y u Iy,
napanjienbHeie a060H Npou3BoabHO (HUKCHpoBaHHOH npamoi [ (koTopyIio
MOXHO XapaKTepu3oBark, uanpaMep, 3aaas —=NOx = oo MeXAy npsinoii
ON | ! v nooxutenbHBIM Hanpasaernem ook 0x); paccroanue A (o) mexay
STHMU ApAMbiMH [y B [, HaszbBaercm wupurow ¢ueypel F e manpos-
seryy ON. Tlpu ztoM Hau 6ol bl ee 3HAUEHHE (]J}’HKU.IIH A (@) (k0-
TOPYIO MCXKHO CHHTATL onpejnerentol, Hanpumep, npu 0 <o < 1807, npu-

uem A (0) = A (180°)) coBnanaer, oueRHAHO, C 6uawempr,u D (F) durypsl F,
aHaHMeHbWwee— ceewmupurod A (F)-

D
Ornowekue —— NPUHHMAIOT 33 «Mepy BHITAHYTOCTH» -

ryput F. ¥ciosumcs Teniepb paccMarpuBaTh TOALKO Te Ty pol,

IS KOTOPLIX 3Ta «Mepd BHITAHYTOCTHY —- HE NPEBOCXOAHT He-

KOTOPOI'o QMKCHPOBAHHOTO 3HAYEHHUH € (OUEBHAHO, YTO € > ).
[Tpu stom Beamunna K, (F) yxe ne CMOKET OblTb CAHUIKOM
donbiuoli. Taxkum oOpa3oM, MOXKHO NOCTABHTL CACAYIOLLYIO
3ajauy:

3apaua 12. B Karux npedenrax MOMCHl MCHAMbBCA BEAUMUHA

D
Ks (F), ecau uzsecmiyo, wimo omHoWerue —— auamempa ¢huey pot

F Kk ee wiupune menstue uin passo c, rne c > 1?

Jr1a 3aja4ya COCTOUT B OMNpejeneHud eKOTOporo MH O-
¥ecTBa ukcen K, (F), oreeuanmux BCeBO3MOKHBIM QHTYpam
F, Ttakym, uto

D(F)
1 < N
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ST0 MHOXKECTEO ulicén MOXKHO 0OO3HAYHT, HanpuMep, yepes
K, (¢) nau npocto gepez K (), 160 bl 31ech paccMaTpHBacM
FONMLKO 11 J1 0 C K Il € @urypel. $lcHo, uto npn 1060M ¢ H a N

MEHDbLIINM YHCIOM Mnoxecrtea K (¢) (ero moxkno obozua

UNTb, CKaxkeM, uepes K, (c)) Eecerjpa Gypet upcao 6, nbo na-

Puc. 33

- D

npuMep, Aaa Kpyra Kp, y KOTOporo —A—Eﬁfj;
K (F) = 6. Takum o6pasom, OCHOBHan TPYAHOCTH 3aAKJHOHAET-
Csi BonpeneeHui Han b6oanbmer o Yneaa Kmax (€) MHO-

xecrsa K ().
JI. Deiiew ToT ycraHoBwa, uTO

Kmax () < @20+ 4)c 4 — + 2. (13)

— |, umeem

Jlnsi HEKOTOPHIX 3HAUEHHIl ¢ 3T4 OUEHKA YHCAA ABNFETCH TOu-
> l
HOlt, B TOM cMEICAE, YTO Kumax (€) = [(2n - 4) ¢ + — + 1,

rje KBajpaTHble CKOOKH 03HAYAOT LL e 1y 10 4 d CT b HHCIA,
OHAKO OHAa CHpAaBEAIMBA JaNeKO HE A5 BCEX 3HAYEHHH C.
Tak, nanpumep, NpealoNOKWB, 4YTO ¢ = |, MBI NpPUAEM K
«MAKCUMAJLHO OKPYIVIBIM» MJIH «HAaHMeHee BHITAHYTHIM» (Hry-
paM, HMEIOL UM BO BCeX HAPABNCHHAX OAHY H Ty XE
mWupuHYy (puc. 33); Takue GUrypsl HasuIBAIOTCH (huypamu
nocmosrHot wupunsr V. Y13 nepasencrea (13) caenyer, uto daa

DO ¢urypax nocronnnoil kxpisuaue M., nanpumep, § 7 kuurd. [15].
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woboti ¢hueypur F nocmoannod tupurs
K(F)<|2n 4 7] = |13, 28 ... ] =13,

B TO Bpems Kak B ToM e pabore Jl1. Qeniert Tor nokasan, uro
oas ecex marux ¢ueyp K (F) < 8 H npeanoaoxua, 4ro

Kmx (1) = 7, 7. €. K(1)= (6, 7),

APYTHMH CloBamu, uto xapakmepucmuky K, (F) naockux u ebi-
NYKALIX hueyp nOCIOSHHON W punst MO2ynt Umems atuite 0 6 a
aragerun: 6 1 7. T'lepeoe n3 HHX jgoCTHraerTcsi, HanpuMep, A
Kpyra (puc. 1, 6), a BTopoe — pasi n306paxkeHHoro, Hanpumep,
Ha puc. 33, 6 Tak HaspBaeMoroTpeyroabHiukKka Peua-
110, orpanuuexHHoro tpems ayramu AB, BC u AC okpykHO-
crei paauyca | ¢ neHtpamu B E€pUIMHAX PABHOCTOPOHHEIO
Tpeyroabiuka ABC co croponoit 1. B 1970 r. sto npeanono-
xenne J1. Qenewa Tora poxkasan senrp M. L o i1, ut0, BNpo-
yeM, JOCTABUNO HEMHOro HOBOH MHGOpPMAUUM O BCEM KOMII-
JdeKce CBf3aHHLIX C 3aaaveii 12 Bonpocos. Tak, a0 cHX 1op
OCTaeTCa OTKPLITOH NpO6JIeMa HOAHO20 ORUCAHUA 020 ce-
melicmea ghueyp nocmosHol wilpunst, 0aa komopbix K (F) = 6
n Tex uryp, pas Koropeix K (F) = 7, K peteHnio KOTOpOH
l0Ka He BUAHO HMKAKHX [OAXONOB, HAM nNpobnema oyeHxu

D
moeo HAUMEHDHULIEZO0 SHAHEHUR OMNHOUIEHUA ¢ — A AJ/151 KOTOPO-

ro mHOXecTBO K (¢) npeeocxogur Mmuoxectso K (1), 1. e.
A5 KOTOPOroO CyMIECTBYET BHIMykJaas ¢urypa F, Takas, uTo

D(F
T ((F; = ¢ M 4TO K F MOXKHO «TPIAOKNTEY 8 paBuuix F Quryp.

Hosrle BonpocH BO3HNKAIOT NPH Nepexoge K Tpex me p -
HOMY HJII MHOFTOMEpPUOMY MNpOCTpaHcTBy. Tak,
[ Xaaepurep yCranoBHA «BEPXHIOW OLGHKY» AJsi UMCEN
k. (F), nokasaB, uto npiL 210504 1

kn(ﬂ<3”-——l, (14)
5 4aCTHOCTH, 4UTO _
ky(F) <3 — 1 — 26
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rg ACSKOMD NPOCTPAKCMBCHHO20 dottykaozo meaa F. On npen-

notosng rakme, wio K, (F) = 3" — | © mom u moreks & mom
caygsae,  koeda  F - napaaneaomon, Hanpumep
ky (£) = 26, com I~ nmapaaneaenunen (kvb) 3o
npeanonoxkelue Guio nodme jJokasano I'. 'pemepaon o
B. 'pionGaymon [locaesunil yeTanoBus Takme cimm-
HIOO OteHKY» Besunnn & (F), noxazae, uto dag Kamdoeo
H-MEPRNED B Y RAG20 mmm [

i en Sk (M) <3 — 1, (15)

npiyenm 3teck obd Kpainne spavenns eenndmn k, (F) no-

CTHI'AITCH:

k,(F) = 1* +n, ecnn IF n-mepHeil cumnaexc,
R, (F) =3"— 1, ccmi F p-mMephwii napajanenoron.

[Tpu 1= 1 nepasencrso (15) oznauaer JAmb, Y4T0 Jaf A0-
Bol wdromeproiy esinyraon duzypsl F (o1 p e 3 Kk a)

1241 <k (F)<3—1, 1. € k(F) =2

a npn 1 = 2 910 HepaALEHCTBO OOPALAETCH B yse NABeCTHOY
HepaBeHCTBO XaaBHrepa: das a0l NACKON BWNYKAOL ¢
2l pol

P 2L (R £ 3P — 1 w6 < ko F) <

Ounako yake npn 1 = 3 nepagencreo (15) cogepxnT HOBYIO |
HETPHBHAALHYH) WHQOPMALITIO: 13 1ET0 CAeayer, uto dag o
6020 GOYKANCD A F OTBIKKOGIREOO INPENMEPHUSO NPOCHIPDER
¥l

3243 12 RN < 20w B —1, (16)
npuseM, ofa KpaiiHny 3HaUCHN AOCTHTAKITCS!
ki (TY 12, &y (KO) — 26,

rne T — Tpeyronuhas nupamuia (rerpasip), a K6 — kyb.
Ananornato, npi n =4 Hnveem

20 — 42 |4 < ki(F)< 3 — 1 — B0,
57




Pacemorpum teneph Tpexyeprnit W MHOFomMepHifi Bapyan-
Tl Gonee Tpynol 3agauu.

6. flcio, wro nepapencigo pondayma (16) coemectHo ©
PaBEHCTBOM

(pasericteom Hwiorona—I'onne-san nep Bapaena—[liorre —
JIHug) AOKA3HIBAIOT, HTO

pHueM, 578 onenga eeanunnn KO, (F) seanercs T oy n o i
pasercTso K, (F) = 12 pocruraercs, Hanpusep, aas wapa
lll. Bonee obilee neparencTso (15) nokasmsaer, uro dasn Mmo-
botl n-meptoll ¢ueypnt F

K AF)>n +n, (19

e OHAKO YiHE HENL3s \TECQIKAATL, MTO [OJYyHeHHas OleH-
Ka SBARETCH TONHON, T. €., YTO CYLIECTBYKY TaKHe !-Meplikie
gmryput F, uro K, (F) = n® -+ n. 3azaun onpegesenns seni-
i K (F) nast KOHKpeTHuX (TPeXMepHnX HIM fame n-Mep-
HBIX) TEN BECHMA TPYANB 1, BHAIMO, TMIKOrAa 1€ CTaBHIICh.

3anaun 1—3 moryr 6bith OGOGILEHL 11 B PRAC APYTHX 1a-
HpaBAeHii.

Mpanmenanne EcreciBenntn tnisiercs, cramod, nepelioc seedt
NMPOOAEMATIIRN HECTOMEN KHIrH B 00JACTL PASHOID PONE «HEEBKINUBBIX?
reoMeringl, Bpoie reoMeTPHM HA NOBEDXHUCTH Cgepbl — cepuyceron 200~
Nemipi WA Heesraudoeol aeonempuit JloOoveecnoon (on. BM, kn. V, craten
ol leeBRANAOBE FEOMETP i)

Acno, yTo TakAe 1 3ana4n 4 u b moryt OuiTh copmMyaHpo-
BaHbLI M € 3aMCHON KPYToB H mapos [poH3BOAbHEIMI, HO 1 K -
CHPOBAHHBME EMRYRIuUME durypamn F. Tlpu srom
BOZMOMKHE IBA Bapnantd Taxux «oboOWCHALXY 34184, BOIHN
KatoUuiHX B 3aBHCHMOCTH OT TOro, OyaeM Ji Mb TpeGoeats OT
paccmaTpuBaemMuiy B 0b600enHn 3anaun 4 ccocepeiy QUryps F
wan or urypupyoiny B obobuenyd 3agaun d uryp, «okpy-
Kawwpxy F, apnb BX PAaBCHCTEA MCXOAHONH (urype
F um takke px napaaneasioro F pacnoano-
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weHnsa UYucna, onpenensiemble B 3TuX JByX BapnaHTik
o6obuienns 3afaun 4 ectecTEeHHO o6ozHaunTh uepes K (f, F)
ik (f, F), o 1e ultcsta, onpeneneHnst KOTOpeX Tpebyer o6obie-
iue 3azaun 5 — uepes K (F) w k (F). o nosoay stk o6obuie:
HMH 3a1a4 4 H 5 HEN3BECTHO NOKA NOYTH HHUCTO; MOXHO TOJBKO
ykasare Ha nojyuenHoe JI. Peftemem ToToM Hepa-
BEHCTBO:

ecar 2B <0 mo K, F)<2(mi*+ 4i)c —|——L+ 21

A(F) =7 ' ¢ !

obobuwalowee Hepaseticreo (13), crp. 55.

Hanee, B 3anauax 1—3 mbl onenncany HanCoabliiee YHCNO

HeMepeceKawIuuxca Kpyzo8 WIH Wapos, KOTOPHIE MOMXKHO MpH-
JIOXKHTb K paBHOMY MM Kpyey —
WAK wapy; B obobeHuy 31o#
[IOCTAHOBKH BONPOCa Mbl YKe
paccMaTpuBany BOMPOC O HHCIE
«KOIUIY APOU3BONBHO 3G0AHHOLL
(Buintykaow) chueyper F, Koto- |,
pbleé MOXHO NpPHIOKHTL K (M-
rype F. Ho moxro, pasymeercs,
CTABUTL BONPOC M O YHCJe, Ma-
npHMep, EAHHUYHBIX Kpl/eos U |
LAPOs, KOTOPLIe MOXHO [pHJI0- |
WKUTb K sa0awroll ¢ueype F ¢
cobatonenneM BceX TpeGyembix
YCJIOBHH:

3apaua 13. Yemy pasro Hau- Puc. 34

Goavuiee sozmoxcHoe wucao X, (F)
Henepecerarouuxcs Kpyaos uau wapoe duamempa 1, Komopse
MOMCHO npuaoxcume K OanHot suinyrarold gueype F niark, 4mobei
Hukaroil uz Hux He nepecexan F, no 6ce onu umeiu ¢ F obuue
gparuttbe mouky (puc. 34)°

flcHo, uTO

%y (Kp) = ky — 6, Ty (Ul) = ky = 12,
xd(wjzk-h teoay

29




rame Kp — gpyr; [l — wap anamerpa |; HoMep HAH «HHAEKC»
71 BHII3Y, KaK BCerja, yKaswiBaeT pasmepHocTb Gurypu I 1 Bme-
[AIUIET0 ee MpPOCTPAHCTBA, a4 TaKKe NPHKNAJbiBaeMbiXx K F
wapos, rie «AByMepHuil wap» — 3T0 Kpyr. Takwm obpasom,
sagaul 1—3 sBasioTcs wactHbiMu cayuasimi 3agauu 13. Ilo-
HATHO, ONHAKO, YTO Anf «OONBIINX» B TOM HAH HWHOM CMBICTE
¢uryp F uncio y (F) Gyner BecbMa BeNWKO; MO3TOMY 3anaua
oueHkn yucen ¥ (F), oTpeyaiolMx TOMy HAM MHOMY C €M € i -
CTBY ¢uryp F, uveer cmbicsl JHIlb TOTA3, KOTAA Mbf
TeM WIH WHBIM criocoOoM orpanuunBaem pasmepsl F (uan Quk-
cupyem F). Tlpeacrasnenve o BO3HMKAIOIUWX HPH 3TOM BO-
npocax MOXeT JaTh CJAeAylollas 3ajaya:

3apaua 14. Karue snawerus moeym umemo seaununsl Xy (F),
OMBELAIOUUE BCEBOIMONCHBIM (nAoCKUM, BomyKabim) pueypam F
duamempa 1?

Peutenune 31a 3ajgaua COCTOMT B ONPEACIAEIIHH HEKO-
roporoM n ok ecrt Ba uucen X (F), koropoe MOXKHO 0603HA-
YHTh, Hanpumep, depez X. Jlokaxem, 4TO HHuTEpecyloniee Hac
MHOMECTBO UlCe

X = {4, 5, 6,

T. €. uncao % (F), omeewarowee naockoll hueype F ouvamempa 1,
MOJCEr umeme AULLG 00HO u3 mpex 3sHayenur; 4, 5 uasu 6.
Ilnsi 3TOrO yCTAHOBMM, YTO:

1°°. Haumenowee 4ucno Ymin MHONecrnea X He mg-

yeerm Gounb menoule 4:

Nmin = 4;

APYTUMH CJIOBAMH, K KaXCOOL NAOCKOU 6buiyn.ioi ¢pueype F
Quamempa | moxmHo npusowume uemosipe kpyea Kp,, Kps,
Kps, Kpy eunuuno2o duamempa ¢ cobA0eHUEM (Cao8uti 3a0a-
yu. Jleficteutensro, (urypy F avamerpa | MOXHO 3aKI0OYHTH
B MOJIOCY WMPHUHOH 1, OrpanMyeHHYK ABYMS Napai/efbHbIMHU
ONOPHBEIMH NIPAMBLIMH 1113 W 1My 3TOH PUTYPH, KacaloLMMUCs Tpa-
HULEl (UTYpLl B HeKoTopslX Toukax A u B (puc. 35). Pacemot-
pum nBa kpyra Kp; B Kp;, pacrioioxkeHHEIE BHE 3TOH ToJiocH |
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Kacaiolljdecs mt, i mi, cooTBeTCTREHHO B Toukax A u B oun
GYIyT CONPHKAcATLOS B TO e BPEMs 1 ¢ KOHTYpoM (uryps £,
Bogbvew cute asa kpyra Kp, u Kp,, pacnonoxensse suyyp
OFpafuueHuol mty W fry mojdocs! H BHe F, No pasHbe CTOPOHK
ot F.IlepeMeniasn 3TH KpyrH No HanpapneHuio K £ BANOTSE O HX

Pue. 36
CONPHKOCHOBEHHR © rpamuuell F, Mo nonyuumM TpebGyemuie 4
kpyra Kpy, Kps, Kpy n Kp,,

2°. Haufioavtwee 4ucno Ypsy mroscecmsa X He moxcern Bbins
boasue 6; |

xm_m: < 6;

APYTHMHI CAOBAMH, HU K KGROIL NAockol, seuiykaol ¢ueype F
duamempa 1 Heavasn npusomumy Goaee b Kpycos eouHuuNGe0
duamempa ¢ cobmoderues yoaosuil sadayn. JlelicTBuTelbHO,
npeanoamsnmM, 4ro Kk gurype F ouamerpa | npuiomKeHo 7 eau-
HHUYHKX Henepecekatounxes kpyrog Kpy, Kps, .., Kp;, Kaca-
OILXCA KORTYpa urypl 8 rousax A,, 4,, ..., 45 (puc. 36, a).
Iposeincs ONOPHHE NPAMEE 4y, Ay, ..., O; GUrypst F, npoxoas-
e yepes toukh Ay, Ay, ..., A, OHN 06pasyioT orcantbil
BOKpYr F BHIIYKJABIT CEMHYTONBHUK.
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N I pusMedanwe 3necs My cunTaeM, Yto TOURH Ay, A,. I
ETOALKL ¢PEBHONEPHO? DECHEASNEHB BAOTL KOHTYPA F, 910 npsMue ay)
gy« @3 OOPRIYIOT enucakted eoxpye F BunyRasl mioroyrirsuns, [pep
hiifaen YNTETENID CEMOCTORTENBIO PAcCMOTPETs Rilol cayuaf.

Boctionbayesich tefieph T8k HasuipaeMofi Teop e mo i
Kura (crp. 74), no korapofs xaxdyo gueypy duanempa |

MOMCHO SQKAONUmY @ Kplé paduyca L;E Mycrs Okp — oRpy-

Piic. 36

HOCTB pajuyca g; sakfiouaiouian F euyrpu cebn. [lepeme-
cTuM Bee kpyrs Kpy, ..., Kpq, ve cacaiougiecs Okp, B nanpas-
JICHUH, NEPHEHAHKYASIPHOM K CTOPOHAEM @y, -.., O; CEMHYTOME:
HHKA, N0 HX conpuxockopeHisi ¢ Okp. Ilpn stom KpyrH
Kpy, ..n Kp;, pabBuse mexay cobofl, TONLKO ¢pasoigyrcs»,
T. €. OHH No-mpexpHeMy 1e 6ynyt nepecexkatnvcs. OnHako, KpyT

Kp nunamerpa |, kacawowuiics oxpysxuocty Oxp paguyca Ka'?'-
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——-—§

(pue. 36, 6), puaen i3 tenTpa O 310l OKPYIKNOCTH MOA TAKITM
VITIOM &, HTO
Na 3

2} 3 —3=10464:

. iz
bl ——— — -
¥ Y $Y 2V 343

o :
T. e = 27°40" 1o = 55° 20,
— OTKYZA@ B CAEYET, 410 K OKp Henbis npunowHTs 7 Henepe-

CEeKAIOUIHXCH KPYron eHHHYNOrO anamerpa, TdK Kak i{‘l—‘- =

3607 o
T 6,5<T.

[lonyuentioe npoTiBopetiie W AoKasupaeT owWHGOIHOCTE
CALAGHHOT O NPEANOIOMEHIS 0 BOIMOAKHOCTH HPIIOKHTE K (-
rype F ceMb eHHHUYHLIX Kpy'-
rog.

Herpyauo puiers, HTO Cy-
mectTyioT QUrypsl Feiisiuno-
ro guamerpa, s koropux X (F)

MPHHHMACT Kak 3Hayenie 4,

TaK ¥ 3uauyenue 5 wan 6; sTo Je-

JaeT collepwarentuofi (BHIHMO,

NOCTATOUIIO TRVAMYIO) 3afauy

ob onucakuld mex  ueyp F,

das komopux, nanpumep, L (F) = Pie. 37

=4 (wau 5, wan 6). Tar, sa-

nine I gHaverpa | — svo samne ¢ ocsing | oa 26, roe 0 <<
<< 2b < 1, npH 9TOM IANMITCAM C OUEHL MAJLIM [ COOTBETCT-
BVIOT 3Havenis £ (I =4 (puc. 37), B TO Bpewmsl, Kak mnpH
25 — 1 saaunc nepexoaut B K p y r, A xoroporo X = 6.
Onnako, Jlame zanaMa noausoro onucanks Gyuxuud % (b) =

== {3{%- h)), roe 3 (—;-_ h) — 3naune © ocamH 1 n 2b, as-

JSIeTOsl, BHIHMO, COBCEM HE HpOCTOH.

Paaymeercsi, 3aaayd 13 ¥ 14 moryr OuTb Uepeiecelbl B
TPEXMEpHOe H/H B N-MEpHOE npocTpancTea. Boamomnsl takxe
nuple BapnanThl 3a1ad o xapakrepucrike % (F) duryp F.
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ILnsi nnmocTpaiui caokiocTl 332144 PACCNATPHBACMOrO
3/1eChb THIA OCTAHOBIIMCS €lle HA OIHOH 3anaue, B HEKOTOPOM
cMmbicae O6nu3kod K 3anauve 10

3anaua 15. Yemy pasro wnauboaviuce BOIMONCHOS  HUCAO

o

Kb —

l

l
I!

T nrn
|
|
|
!

|

b |

Ll

Puc. 38

a) napanrsenroepammos (Hanpumep, KBaJpaTos),

6) mpeyeorvriuKos,
KOMopbie MOIMCHO PACHOAOKUMb HQ NAOCKOCHIL MAK, 4modet
Kaooble 084 U3 HUX CONPUKACAAUCH 110 HEKOMOPOMY YMACIIKI
eparuybl  (CONPUKOCHOGEHIE MHO2Z0Y20IbHILKOR ML  CBOUMIL
BCPULUHAMLL 30€Ch HE YUtmbBacmesn)?

OtrseT: a) 3 (puc 38, a); 6) 4 (puc. 38, 6). [lpenna-
r4eéM YHTATEeJAM CAMOCTOATENbHO PEUlliTh 3Ty 3a4auy.

PaccmotpunM  Telieph CHEAVIOUIHIT «TPEXMEpHHIT BapuaH
sagaun 15

3anaua 16. Yemy pasHo rauboastuee 603MONCHOZ W0

a) napaateacnunedos (ky0os),

0) mipeyeonrbHulx nupamu) (Terpasipos),
KOMopble MONCHO PACOAONCUMG 6 NPOCIPAHCIMGE MAK, 4modbt
KaoOble 0BG U3 HUX CONPUKACOAUCH RO HEKOMOPOMY FAOCKOMY
(unu «Osymepromy») ywacmky eparuyer (He no wacmu pebpa,
i mem Oonee, He 8 OOHOU AULlL BepLLUHe)?

O6Go3naunmM yucaa, HCKOMHIE B 3ajauax 1b, a), 6) u 16, a),
6) coorBercrBeHno uepez P, (Ks), P, (Tp), P; (K6), P, (T).
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Torna, kag yme yKasLiBanoch,
Py(Ks) =3 11 Py(Tp) = 4. (20)

Herpyano BHACTb, ¥TO B NPOCTPANCTBE MOUMHO pPacnono-
wuth 6 kKyGos nan 8 rerpasnpos ¢ coGmonenuer yCnoBui 3a-
nauy 1B, Tag uTD

P, (KG) =6 1 Py(T) =8 (21)

Puc. 39

JleficTeUTeILIO, CUHTas NJOCKOCTh JucTa Symary ropu-
30HTANBHOH, ¢AOCTABHM HA IAUCKOCTbY TpH Kyba, ocHoBaHus
KOTOpbIX M300paxenn ua pue. 39, @ CITOUIHLIMIL JIHHHSIME,
3ATEM «IPWAOKHM K 3ITOI HAOCKOCTIL elitdyy el Thy Ky6a,
obpasylontix anajioruunyio kougurypauuo Ky6os, Ho nosep-
HYTYIO [0 OTHOWEHINO K cncTeme nepsuiy tpex Kylos (Ha pu-
CyvHke ocnopanis 3mHx syO0s p3obpazxens: nyuktupom). [pn
STOV ML noayudlim 6 KyGor, pacnodomennbiy B IpocTpaHeTee
TAK, YTO KaAJLE [Ba 113 HHX CONpHRACAIOTCs M0 HeKOoTOpOi
yacTit rpaniisl.  ARGIOrHYHO, MOXKHO «TOCTABHTH HAE T.IOC-
KOCTLY YETHIPE Terpasipa ¢ obwelt pepuiitoll, oCHOBANRA KO-
Topwx H3olpaxenu na pHc, 39, 0 CANOWNEIMH JTHITHSIMH; eCi
3aTenN «PHIOKHTE K 5T0il NAOCKOCTH CHHSY» Elle HeThipe TeT-
pasapa c obineil eepuEnoli (ocHoBanns HX H306paMeHbl MyHk-
THPOM), 10 MBI MTOAYYNM Kondurypaunio i 8 TeTpasapos, yIoB-
JNETROpAIOUINX yenoBusiM 3anaun 16, 6).
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Ho pasuut an aicama Py (K6) n P, (T) cooreercreenio 6 1 8,
mAH OHI GonbLIe STHX 3navennn? Orper 3jccw 0ath, EHANMO,
copcem He npocto, Tlpeinonoseniie o Tom, 4T

PyT)- 8
BOCPBLIC BHICKA3AN amMepHiauckui maremarik @. Beiin-
WEeMHBJ, HO OH HE CyMed NOKa3ath CBOIO runotesy. Bro
cnencreuyd 3aupaveit 16 aamnmancs  anramiickni TeOMeTp
B. A JI. Becvon, nocssrUpmmi svoii npobaeme cgojo
quccepraunio. B, B ec T 06 3asBUI, UTO OH MOXKET 10KA34TH

P2BEHCTRO
Py (K 0) = 6.

Pazsus crenvanbibill aarebpanuecknil annapar, o JloKasaln,
410
P, (T) <9,
HO JloKazath, yro P, (T) = 8, Becton tak il we cymen. Takum
o0pa3om, na cerofnsinnuil leHb BCS MMEIOULASICA V HAC TI0 MTOBO-
ny sasaun 16, 6) niwpopMannsg orpantyRBaeTCs, BILNMO, NBOI-
HLIM HEPABEHCTBOM
BL Py(T) <9 (22)

(xora B. Becron ynepen, yro Py (T) = 8).

Sapawy 14 w15 posunkin 8 cessn co snaveuntofl snpoGaemad
YyeTupex Kpacoks tpebyionell poxasars, wmoe aolyn 2ecepadiue-

CRYIO Kapry He NAOCKOCMLL MOMCHO SAKpacimt NempipoMn Kpackasie nuax,
I HUKGKIE 068 CHIPRRI, UMENRINE il yracmon epaxuyn, we Gydym sa-

Kpawens: 0o xpocken . Tla TNOCKOCTI TEBOIMOMKHO PACTIONORITE 5 06-

1) 3ra npoGaeva, nveomas GOace ueN BIKOBYID. NCTOPHIO, RO CHX TIOp
enie He peienz. Cw.:
INPapewmaxep, O. Tenanwu Uncaa y durypu. M., eHaykas,
1666, Tema 13;
I. Tuawvbepr, CKat-@occen Harnnanas reomerpis.
M.— JI., Yocrexuanzar, 1961, n. 3l;
P.RKypausr,T.Po66unc Hio rakoe Maremarika? M., eflpocoe
wennes, 1967, §3, n. V, _
E.B. Dunkwn B. A, Vcrencknfl. Matemaruneckie Gecejibl,
M.— J1., TFocrexwanar, 19562, pasnen 1.
11. C. Comumuncuui, JT II. Tonosnwuwa U M Hraom
O maremaTnveckoit puaykanie. M., «Hayras, 1967, § 2 uacrn 11.
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Aacrefl 74K, urol0b!l KaMIaA B3 HEX TPaAHHUYHAE C0 BCEMI YETLIPEMSA APy THMH
(obpasoBaknyico NOAOOHEME NATHIO CCTHIHAMAN KAPTY, PE3yMEETCH, HENL3A
Omn0 Okl 32KPACHTE SeTHIPEMA KpaCKkamH ¢ coluiopennem TpEDYeMsIX yeao-
Biil); Takum o6pasoM, oTBeT HE Borpoc 3aiaun 15, 0) napajokcanshiun ob-
Pa3oM HE HIMEHHTER NpH 3AMEHE TPEYTOTLHHKOR COBEPIUEHHO NP O H 3 -
BOAEHB M (A3Ke He DOA3ATENILHO BHIYKAHME) MHOTOYTON G-
0K &M n: B NOHSITHUY 0603KaYerRNax

P‘{MH)‘:“;‘. (23}

rie My ofcagauaeT NpoH3noibHmN (CraMmem, BHTYKALH, XOTA Ha camon
nene IO YCAORNE 3jieck  HecyulecTRewno) MuoroyroisHuk. Hamporus,
B NPOCTPaHCTHE MOMHO TAK PECHIOIOKHTE A 10 0 6 8, cKosib yroaxo Gonktiuoe,
QHCA0 BRIMYKAKX MHOTOFPHHHHKOB, YO KAXKAKE 1Bd HI
wHA OyyT smeTs ofuwil nuockiit yuactok rpaunusl. Takun ofipasou,

P, (Miizp) = o, (24)

rjie Mwep obosuasaer npouapoissntll pemyKaui Mrororpasuik. Cpasnesne
rroporo u3, pasencta (20) c papescrrom (23), a TaKKe pesyavrarcs (22) u
(24), NOKARLIBAET, KCTATY CKAIETL, ONACHOCTE GEAIYMHOIO NepeEUOca Ha npo-
CTPEHCTHO PCRYNLTETOB, OTHOCANIHACA K TOCKOCTHM: eclill B NNaHUMErPi-
YECKIX BADUSHTAN PACCMATPHRAEMBIX 3/ieCk 33/18% NEPeX0]l OT TPEYTOALHIKOR
i MROMSBVILHELIM, iKe He OOAZATENLHD BuMyKJILM, MEOIOYTIOABHAKAM He
CKadLBAPTCA HA PERYALTATAX, TO B CTEDEOMETPHMECKNX BapHaHTaX Tex Xe
33849 JaMeHd TETPax/poB NPOHIBOMTEHLIME BLINYKAKME MEOrOrpastiKan
PEIKO MEHEET KapTHHY.

CunEo/HuecKoe epapercTBO (24), H3 KOTOPOIT BEITEKaeT Oeccosepixa-
TeNILHOCTE TPOCTIaHCTREHKOIO BAPHANTA «3aNa%iH 0 KPACKAXS — OTCYTCTRHE
TAKOTG, CKOJALKO YTOAHo Goakilorn, «yHRBepeansroror weaa N, uro mobymo
¢IPOCTPANCTBEHRYIO reorpadiueckyin KapTy» Mowno pacxpacuts N kpac-
Kamu,— Breppae ycranobnn eue B 1905 r. uapecTHulll HEMELKHR reoMETp
Fenpux T H T e; 0 1947 r. 3701 pesyabrar Ghift JOKAZEH BUAHEN arapi:
cxnM MaremaTHrRon Anegcaiipon b e3 0 K 0 B 1 ¥ & M, BHANMO HE 3H2KOMbIM
¢ paborolt Tumie,




NMPANORMEHHE

I. Hecronuko Teopem M3 IEMOHTAPHOH reomMerTpHi

Il n joxasarenscrie Teopenis 0 14 wWig|iax HEam noHaiotiiicy HECKOIEKD
HPEAIOMENHI, KOITO[HE MOGKHO CUNTATE OTHOCSILIMICH K ofaacTi edepuyve:
[Kof cepmempus. Polk TIPAMEX 8 cfepHYeCKOll TEOMeTPHIl HTPEET Tak Hadhi-
BAEMBIE GOAGUHIE CRPYIMHOCMIE — JNHUY DENCTENEHNS CPepi ¢ IIOCKOCTBIO,
Hpoxoamuen veped eyt O edep (puc 40, a), 8 prnk TpeyronBERKOR -
cheprugesue 1 peyoosennrar (puc. 40, @), orpannuenimie Thems iy fann A B,
BC n CA €canuiix opystocteii 1 npeacrannmioliie co6oil nepecesis jm
(NGULY 10 NaCTR) TPEX OFPAHMNERHBX COOTBOTCTRYIOULIMI DOIBUIIAMN OKyyH-
soctadm nenyeiep M L ¢ 0 p o i eepHecKoro LHeYIoAL K HINe-
PREKITCH COUTIEICTH) WLTHMIL 3THM CTOPOoRAN desypasisrinm Yo AOB,
BOC 1 COA cdepra, & penusing y £ 0 0 B — ABYITaiHamT YT Nesty
COOTBETCTRYIGIMI CTOPOHANM TPEYrofibiiKa nhockoeTas (0 1€ u Apyrie
YACGHO danepsilhs, vdatjiuMep, B paananax, sTo Mul it OyAen fendrs B Jladib-
Hetiiien), Mecto cOMMEMX 1 YIONBEEKON B CEfiMNeckoll FEomMeT e wHn-
MEIOT cdiepuneckue n-yeoaprurl (puc. 40, 8), OrpaHHYeHIBIR 7 AVTamn Gonb-
WHX OKPYRHOCTER. 3A6CE N = 3 — NPON3BONLACE uenoe uncao. Pammye
cheppt O, apnawelicst snones AeiicTenay cepiuecKoil NEOMCTRHEL. Al
nanbile Gynem cawrarh pasubiv |

Teopema I (1ropema o AAomMa H chepHuccroro Tpeyradsiiea). [ao-
wady chepunernoe mpeyeeaviuna ABC paEnn

AJ B+ € -

ae A, By ©U — peas mpevzuapiuha (1t 3100 TOPEskl, 7 HECTHOCTIL, CHEe-
AYET, 910 CYMME Y08 106010 chepiueckoro Tpeyrofibiika 6 0 4 & (W € 1),

Hoxkasareansctno [pexae scero nokamem, 4o naoweds AA,
cpepunecxoen deyyromnuxa  (enomran) ¢ yesamu A= Ay (pue. 41, a)

NCp.: B. A Posend ensn Ocnopiue nonstis ceprseckoi 1¢0-
serpun i Tpurononerpi, H5M, ke, 1V, oo b8 65T,
KA LA M a p SnenenTapras reonerpist, 9. HOM cITpocsetiennes
1958, e, VI niwvrant wunrn;
HO. W, Nepeneakna. I{ypc INEMCHTAPHON  Teomerpun, 4. 2,
M.— J1., Nocrexuonar, 1949, rn. XVI.
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pasia 24, Jlng sToro npeAnonomEM, qro yron A ABYYroabpiks coname -
DHM C I

z A= —:1- M, P, §— NENLE UNCHA,

a ] i}
Puc. 40

Pagpsing  Bow apepy i1a 2¢ «/Nentapiix JONTHEGEY © NUNGIINIO ¢ 1po
XOAAMIHX yopes nepiuitiet A o Ay Joyyronspika GoAbIUHE OKpyHHOCTEN
(emepnnpapopy). Tak kax nopepxuocts pcell ofiepu panyca | panua 45,

TO NAGHALL KAKI0N0 (AOMTHEEY GYRET paRna % in = ik # IO
ABYYrONisHKE A, COCTANNERHOTD B P TAKHX NOMTHKOR, pPaBia
2n
fwi. Aﬁll:p--——-=2£—n_-2ﬂ. (1)
Y Ui

— wra # Tpefupadois jokazats. Orciols obHIMHLIN COOCOGOM € HOMOILBIO
npelefbyoro Nepexeia Nomuo y’ﬂE‘ﬂllTIrEﬂ B CUPERCATNBOCTH ST YTBE -
JEHNA W A JBYYPOTERIROD, SYTOA KOfOpEX HECOn3IMEPN M € I




Paccyorpun tenepr egepunecnud mpeyeoatniun ABC (puc. 41, 6) n co-
crafim eymmy naoutsiei: . AA, - na. BBy, - na. CCy - nn. Ay -
- mn BB - nn. € w e ¢ T anyyrodwpnkon ¢ yeaann A, B, C, a Tak-
KE C YINAEN, DEPTURAREHENG 3THM YTaam.- i B ABy yIoNbHITKON HOAHOCbI0
nonptisatom cpepy Ceh, tipumen Tpeyrontins ABC o cunmerpnasanid  cuy
eThocHTeALHO newpa O cpeput Tpeyroastik A4;8,C; noxprsapies TpeX -
WpaTH O, d oeTaapkad sacts ceps —opHoKkpaTHo. Orioja, #e-
nonezyn dopayay (1), nonygaes

44 -{-4B . 4C=nn, Cp1 2 nn. ABC -2 nn. AB,C,. (2)
Ho rmaowanes seefl edepul papua 4n, & nnomum tpeyronsriukos ABC
WA B, Cy (M erpivnbX, T. & ofnHakontx) panms ! Mexy coboil; nosTomy

HMEeM
4A 4- 4B +4C = 4n - 4 nn. ABC,

. ABC=A--B-|-C—mn, ()

— WT0 o TPeGOBNIOCE ROKS3aTH.
Teopemua 2 (reopenz o niouau cdepuyeckoro n-\raneiiea). o
wiede o puveckoo anodoyeonsuine Ay Aq .- A, posua

Ayt Ayt oo A, —(n—2)7u (4

HDowasarenwcrso lNokakem, npeaie poerd, 4ro Kuw ol she-
PUNECKUL 0-YPOADNEK MOMHO  paabimb B — 2 Renepr puGaiatiuscs che-
PUYECKUX MPOYROALHURE € TTEMI 58 GEPIUHAMI, WMo | § uexodnogo mHpee-
yeoasnurg. Jlokasstenscrno GyjieM BeCTH NE€TOJJOM MATEMATH-
YECKON HWHAVREUBA

Hasn n = 3 sro ymepmienne Gecooepmatentno (aramasil cgepusn-
CHUH TPEYIOABHIK MOXHO pastinme #a 3 — 2 = | cepimeciait Tpeyrons-

OTKYJL2

W nw toro, WOt CTPOIG AGKA3ATE 3T0 YTHEPMACHNE, AOUTATOMIO 53-
MeTiTh, Sro e Tpeyronbiik ABC — panuobenpen  u b, 10 18-
yroashik A B\Cy Gyvner tamke pansobeapetisin 0 panH uN ABC: no-
STOMY TLNOILEJ STHX TPeYrONsHINoR HE NoryT OuiTe paaaussuim. Ecan ke
Tpeyiroabenk ABCp a3y ocTopoRE NN, (0 ACCTATONRD HARTIE BRY TP
pero 1ouKy Q, pandoynasenuyin or scex pepiinn ABC — yenmp onacari-
wod eogpye ABC oxkpyzcHocmi (HBXOMAEHNE STOH TONMKE HE OTANMBETCH OF
PEMICHNS COOTBETCTRYIOIEH NAAHHMOT)HYECKOH 8ajiaun) M CoellHIrTe e¢
ayramit GoBIEX OKPYAHOCTER CO BCEMH Eepliinamy ipuyroaninka. Tlpn
FroM Tpeyraintil ABC pasobeercs Ha TPH PatHOGEpertbX TPEYTOAEHIKA
AQB, BQC n CQA; ananorisuo, Tpeyronsuur A, B,Cy paslueicn Ha Ty
[ AN HB X W pasnobespesnnx Tpeyroasnnka A, B, B,Q,C, n C,Q;4,,
Fie @y — Touka, JHENCTPANEHO BpoTHBOROAGAIEN 0 — LenTp onpcar
noll Bokpyr A, B,C; okpyRhocn,— OTRYla B BuTesacT, ymo n. AyBC =

ik
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HHK:). omnako ono, pasymeercs, seppo. [lpennonomwm, Teneps, 9o pame
YTEEDMJICHIE JORASEH0 MV BCEX N-YTONBHUKOB, TRE M < £, M PACCMOTPHN
r-yreasuitk Mue = AjA, Ay, [lpoeenenm scesoamomnbie avin Ooabiimx
GKPYHCHOCTEN, HOXOIALIHE 13 BePLIHIEL Ay n-YTONBHWES K 3aKMI0NEHHBIE BIYT-
pu Al (puc. 42, a)- Ecny epesn stnx ayr umeerca piaropans A;A; cheprue
CROTO MHOToYroasynka, ro A, A, aeant Ma wa 288 MEHBIIHX MUHOTOYIGNL-
uika, My B Mug,  nyere Muy=A A, ... Ap wmeer ny (1= 1) sep-
wew, a Mu, = HA, | -, AzA; wneer ny (ny = n—i--2) sep

>

a i}
Puc. 42

wik. Sicno, wto iy -+ fy — 1 b 2 (W6o CioRNe 2, BEPUIH MACTOYTOMLHIKA
MH; n ng Beplny nuorovroibuisa Meg Mel naayuam n sepis Mu, npa:
uen, BepuiiHe Ay n A, 8 370l cymme GyayT (UTYPIPOBATE 1BaX ), Kpome
Toro, N0 npeanonosermo Ma; SMomn0 paatutt Ha py — 2 TpeYroNbHHKE,
v Mug — ma ny — 2 speyronetduka. [pi stom secy mMuoroyronsivk Ma
paiofberca  Ka

(n,—2) (i, —2) =[ng +m) —4=(n t+Y) —4=n—2

TPEVIDABLHHKOE, NTo § TpedoRanocs fukasats. Ecnn e cpean nexeusiiux
3 sepumad Ay nyr Godblinx okpyikHocTell HET AWaromancii MHOToyTONE:
Hitka M, To BCE STU DY Y (MIPEIOTCAn CBONMIE KOHUAMH B 0RKY (8 onpeze.
JEHHOM CNEICIE — C1POTHROTGAGKNYIO Beplise A 1:‘1 CTOPOHY MHOTOY FOfTh
pirka (pue. 42, 6). Ho 8 stom ciyuae Anaronans A ;4. orcexaer or Mu TXE-
yroawing A 4.4, 1 ssasercs croponefl (8 — 1)-yroasiuka A.As .. Ag,
KOTUPIHE, MU UPEANONosenin NOXHO paibute nd (0 — 1) —2 = n — 4
Tpeyronpiiikon. Tiputasue aoga Tpeyromsine A, Ay Ay, Mel cHOBY 0Ty SHM
pasfinenne mHoroy roasnika Mo wa

(n—3N+ 1=n—2

TUEVIGARIAKON, KoTopoe )l TpeloBaioce OTEICKETS.
Ofomatym TeNeps Yy o — 2 TPEYFaNbEIKOB, HA KOTOPLIE paal-
BAETCH B COOTBETCTBIN CO CKaAH HEM BILE f-yToakung Mu = Ay, - Ay,
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uepesaly, fiy, Yii o, B, Yoi oot @p_oy By 50 ¥_n. TEK K&K mnomans MHOro-
vrofibHaKa My paBHa cymMe nnowazedt Tex n — 2 TpeyrolbHNKoB, 13 Ko-
TopE@ ou pasbupeercs, To, npumenss dopmyay (3), moayuaem:

mi. ME=(oy +b+y—m - thtvn—m+ - +
+ @ ot+Brot Vo —M=A4 4 A4+ -0 +A4,—@n—2)m,

yTo M TPebOBaNoCh JIOKa3aTh (3[€Ch Mbl MCMOJNB3YEM TO, YTO CYMMA YrJioB
BCEX A — 2 TPEYTONBHUKOB pasHa cymme Ay o4- Ag - ...+ A, yrnoe
n-yronsieka Ma).

CrepcrevieM Teopemul © muomags cge-
PHYECKOr0 MHOTOYrofibHUKA SIBJISIETCH TaKas
TEOpeMa:

Teopewma 3 (reopema Sitnepa). Hycme
B — sucao sepuiut npoussossHoz0 suinyK.A020

MmHo202patinuka, P — wucno eeo pebep u I' —
I | uucao epaweil. Toz0a

B—P1Te=2. %))

OJoxaszateascTso. OnuueMm sBo-
Kpyr muororpanurka M kakyio-to chepy Cep,
pajnyc Kotopo# mpuMeM 3a 1, W COpoeKTH-
pyem n3 uentpa O chepul BeplIHBL H TPAHH

Puc. 43 MHororpagunka M w©a nosepxuocts Cgb
(puc. 43). [lpn 3tom Cgp pasobvercy Ha [
cepuYecKUX MHOTOYFO/NLHHKOB MMy, MHg, ...y MHp, FBASIONAXCH TPUEK=

uuaME rpanell Mpororpanunka M. Tlo dopmyne (4)

M, My =0+ o0 @, —(m—2)n
. MHEE‘E‘I'*"B?._'— o +[3"1_ ("a—2)n

" ® % ® & W 8 & & & & &8 ® & ®w € = w = = w e wj ?

(5

- - - . - - L] Ll . - -

nn ap = Ay byt oo by — (=2

a al’ an, imey anl; ﬂl’ ﬂn, -v-,ﬁr!’; vnu;llp MI""‘ lnr‘_' yr.ﬂbl 31‘“ MHOI‘OYPOJIB‘

nuKoB. CroxuM Teneps mowieHHo Bce paseHcTRa (5). Toraa B neso¥ yacTw
PABEHCTBA MOMYUNM:

0. MHy - 0. MHg-f <o+ min. MAp=nn, Cp = 4m,

[}




I B NpaBoil — cyMNy YIAOR ACEY MHATGYTONLINIRON. VMeNEIMEnHye i3
BLIPAKEHIE

(my —2hn blmg —2) o o« o (a2 0= (my + ng-f
+ng) - U
SaMETHM TOHEPL, NTO CYMME
(@b oy s Ao ) B Pt o BB -
i 1S B T e Tay)

YIADB BOUX MNOFOYIOABHURUE patOyenss  panud, ovesgunn, 280, pio
RUKPYT kasaoh 19 B sepuban Pt iGvtens oifw Pl HORTYEOALI IR ) VT
DYIOTER yrisl, cYMMa KoToptiX panya 2m- C iy
roit Croponl,

ay 0y + a2 2P,

nbo ny 4 ne - ... + necTs Be YTU e Kaw
CYMMO GULER CIMOPOX CREPHYECKHX MUOTLY FONTE
HUKOS AH)|, MHa, .o MHp, & B.3TON CYMUE 11O
eRilf Kawdoro w3 Popelep  Muorol paiiika
dMrvpupYeT nBadid — B CODTRECTCTBHU ¢ Teail
RBYMS CRERINECKIMI MEOTOY FONSHIKAWI, KOTO- :
pHie paiIEARET NposkuNs sroro pedpn. Taxnm Puc. 44
OOPATOM, CKOHYETENLHO NOJYHAes

#n = 2Bn — (2Pn —2n) . 2Bn - 2Pn -+ H's,
OTHYAE N CARAVET PaBENCTBO
B—P - I'=2.

B § 2, it T ¢nonssyimost caemy s TEGpeMa:
Teopema 4 (Teoprwa o JEYIPARHOM \(EC TRABWIBKOIO TETpasNLpa),
Hoyeparsid yeon o Neakdy EPONAMIE RPEERAWIGN EMPGSOPa IMakos, 4mo

[+ | 3 (6)

S = L

2 4

HNogRasaTenAbCtso. H.EDEEM sucoret AE w BE rpaneii ACD
1 BCD npaswnwnoro terpasapa ABCD (pue. 44), OGwee ocnosaime £
STX BHICOT COBNANALT, GNEBNLNG, CO cpegshol peGpa CD TeTpasapa. 5lcuo,

yry) = AEB = o, Tak xax AE = BE =— lﬂi (370 BEICOTH PABHOCTOPGIINX
TpeyrombHRKoE co cropouofi 1), & AB = 1, 10 #3 npsaMoyroisusoro Tpe-
yroasinka AEF, rne F — cpeanna peGpa AB, a cnencsarensuo, EF —
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nticota It GnccekTpuca pasnobenpennoro tpeyroasunka AFB, nofyuaem

o ]"_3
2 3
[pr pewennn 3apaun 14 Henoab3yerca ciefyiollas BaXKHas TeopeMa:
Teopemu &5 (teopema YOura). Kaswdyto naockyro ¢ueypy F duasem-
pa | Mosicro 3eka0uume 6 Kpye paduyca

sin = AEF = sin

R= ]/:33 (= 0,577).

Kpyr Ha mm e 1 b1l € I'0 BO3MOXROro pagnyca, sakiouarolui n-
rypy BHYTPH ce6sl, Ha3hiBaeTCA O MHC A HH B M K P Y T 0 M 370l (pUrypet.

Puc. 45

Tax Kak /MameTp OMHCAHHOrO Kpyra (urypsl, cogeprauiefi Takne nse Tou-
Kk A n B, uto AB = 1, ne moxer 6uTh MeHbine 1, 7o n3 reopembl YOHra BEI-
TEKaer, uTo paduyc r onucanHozo Kpyea puaypnt F Ouamempa 1 eceeda 3akam0-
uer: 8 npedensax

I 3

05 = o<1 < L= 0,577 ...

sl

! I
"'2_1 Ta
F'— paBHocTOoOpoOHHUN{l TPpeyrodbnnk anaverpa l.

IloxkazatensecTBo Teopenbl [lyers F — niockan Beyk-
naf ¢urypa aamerpa 1, a Okp — obpeMmomas ee oKpyXHocTs. $icho, uto
ecni Oxp BooGiLe Be codepoicum epariurbix mowex ¢urypel F, To cywecTsyer
OKpYXHOCTE M € H b Il € I 0 pajanyca, conepxailas F suyTpn cebn; utobH

NCAYYHTE TAKYIO OKPYKHOCTD, JOCTATOMHO YMEHBIUKTL pafnyc Okp ne meHs st
ee IenTpa, NpuueM 370 «ckatner Oxp MOXHO MPOH3BOLHTL 10 TEX NOP, NOKa
yr\-iel-{bﬂlgﬂﬂaﬂ OKPYXHOCTB HE KOcHercs rpanmin F B Kako#-nnbo 1ouke A
(puc. 45, a).

Hanpumep, r = ecni F — kBagparTt guamerpa 1, r = ecain
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Hanee, ecant saxmougioman F oxpyssocrs Osp codepscum € Ou K -
CmaeHHy0 movky A epanitige F, To TarKe CYIECTBYET OKPYHIOCTL
AW buezp painyea, sakmoumouian F suytpu cofn. [ina Tofo, wrobu
YOEMNTHES B STOM, JOCTATONNG nepemecTTh OKp B nanpasieniyn pagHyca
OA (0 — uentp Oxp) 1ak, urofint Touxa A okasaiacs snyTpu Okp wdmrypa F

Puc. 46

BCE CUIE He BLILE 33 ee hpeavap (poe. 45, a). Tlpn smom mu noayiud papHyio
Oxp okpysuocte OKpy, yie ne colepKanLyo vaiimpax oser I, Kotopyio,
K81t NOKS3a10 BLUMUE, NOAHO YMUHBILIHIL © Ten, 0modu (hy po I Bev eue
OUTABANACE BIHVTPI VMEWHIEHHUR OKpYHiOC T

Haronet, ecnn okpysnocrs Ohp, sarhoumoitan [ oavipil cebn, oo
HEPMAT fiBe rhannunsie Toukw A n B (purypa £ ne seasiomnecs aganet-
panupo npotuBonofoxcibinl Tousang Onp w6 uwios noayos pyswHocmi
AB oxpyscnocmu Okp e codepicunt Goree wusaro x cpatatias peses F,
TO TAKWE CYILECTRYET M & N b 1 o &, den Oap olpy oo, skmodaioas £
BHYTPH cefft. Jing Toro, uio6id yOeinTecs 8 STOM, AOCTATONHO TEPENECTHTE
Okp & panpasaennn OS, te S — cpeanpa xopau AB, 1ak, 4Tob6e Toukn A
1 B oxazanice BHYTPR ORPYARHOCTY, 3 F 1e Buuwa a8 ee npeaeant (puc. 45, 6).
[lpn sTom M CHOBA ipHxoans K pasdoil Okp oxpymiocTe Okp,, 3aka08210-
well F snyTpn cebs i HE CONEPMALEN WK OLHOIT ToMKn F; 3TV OKPYAHOCTE
Mil MOMKEM YMERBLINTE Tak, urolu F Bee ewe sakawmanacs BHYTPH yMelib:
IWOHHOHT OKPYIKHOCTIL.

Ilrak, ecnp Okp et Ha H N EH &1 8 H 03 Beex sdanaouaouny F
oRpyMuocted), 1o Okp sulio codepociim Ose epunuuste movky A w B qbueggu 3
SEARIOHUACR duaaempaibho npomueonososcHeian moswasu Oxp (pue. 46, a),
Aubo codepacum mpu zpanuske moyky A, B i C Quaypel, makie, wno oxu
pasbusaom Oxp wa mpu dijeu, NeHbILUe, <EM oYK PYsCRocms (ST TP Tou-
KH FBARIOTCH BEPUITHAME OCT PO Y rOA b HOT o Tpeyrofiniiska ABC,
pic. 46, 8).

Kak sunno w3 pncynea 46, a,

|

2r = AH < |, coenorarenstio, r < —;— L A 33 "
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rie r — paanye okpysnocre Oxp,

Hanee 8 ocrpoyrofkiom tpeyronsunie ABC (puc. 46, 6) xots 6w onun
n3 yraos Gyier Gonste win pasen 60 (#60 cvMma Bcex Tpex ero YrNos [anna
180° = 3 . 60%); nycre, sanpimep, = C > 60°. Tarma, npusenss x Tpe-
yroasiiky ABC Teopemy cHHYCOR ¥ NPHIUMAR Bo BiAManne, wto AB < |,

HOSTYHAEM
- AB | | 2 ! V3

2r = ‘;E‘-ﬁﬁﬂ“-v'i?;:ﬂ'h!'rcfﬁ— 3

YTo H TpeaBanoch JOKasaTh.

sinC

II. O cummerpuzanmu MunkoBckoro

B teopun BRINYKALWE T80 WHPOKo RCAQIb3YOTeS peolpasoBaius,
NEPEBOARILKEE BLAYKAHE GUIYDHE B HOBLE (RCYPL, RBAMOUNECS Goviee
CHMMETPHUHBIMK, WEeNM HCNOAHBIE — TEKHE NPenfpalaBania BRATYRNEX ]i-
IYD HasuBATCH CHM METPHRI AL H A MR, OCHTENLRAR TRYAHOCTE
JdnaM, COASANHLIX CBEITYRARMU (BUrypasil, o CpaBHBImO, CKERENM, C anH-
UEMY  WKOALHOTO KYPCA FEGMeTPNN, oOLACHAETCH B NEPBYI OYEPCL TEM,
Y70 B TEOPHH BRNYKABX GHIVD REVEaoTes Quryphl foBOALHO OGILERD SR,
TAK HTO SAECH HET BOAMOMHOCTH NCIONBIORATH KAKUE-JINGO (MBI ANBHbIE
pcolenrocth hopme sx uryp. FIMenne nostosMy npessunaiino Wenno
SBNAETCH BCAKER BOAMMKHOCTL 3MEHL WayvaeMoil guryps wosoill gurypof,
fanee CHNMMETTHUNGH, YeM NEpBas (SNech Mbl NOKA HE YTOMHREM CMEICH Tep-
MIIHA GO Ee cHMMeTpHubnas $urypa, Koropel Momuo no-
HHMATE Tio-pasnomy). B ossan ¢ syaM 8 TEopnH BNy KAbiX §ryp sHaimrent-
HOE MECTO BAHIMAET METO L CHMMETPH 38U, oMuc KoToporo
KaK Pa3 W sakmouaercs 8 nogobnoll sanmene.

Cyitectayer yesnbll psig pasanuublx Crocol0oR CHMMETPHSALKE BLITYE-
AR quryp # Ten. B meopui 111 0 C K W R BHIYKAME guryp, 8 dactiocn,
OCHOBHVIO PONL HIPAIGT ABa THIA CHMMETPHIANK: CUMACIMPUIIHUR OMHD-
cumeattio gpaaod (ann cusmempusayus lifmedrepa), Nepesolldiuas BOS-
Ky ey py B dirypy, UMSOWYIO OCE CUMME T O LI, W CUMNOMPLUED-
WS pILocU rEAbko tnoyKu (wan cussempusayus Muixoetkozo ), HepeBoans
IS hadayio gurypy 8 deirypy, IMSOWYHD KEHTP CHMNET P I K.
Cuspernpusagua OmRocUmesuno RPamol | 3aKAioNaeTes B ToM, 4T0 BLE NEp-
neyaEyRapible ¥ I xopas gmrypu F nepemeinsiores siodih coflenmattliig o
XOpAbl NpAMLX B THROE HOBOE NONIOMHEHHe, Y10 [ JeAnT HOBYIO XOpily nos
TONAM, T, €, SBASETCA OCLIO CHMMETPH FT0I Xopisl, ofipasuBanuan Takum
ofipasom gurypa F’, jum voropoll, ouesiine, NpsMan | ABNSETCA 00610 CHM-
METPHH ‘(pm:. ET] W HasuBaeTesl o 6p a3 oM F Ipn cHMMETPHAAUNY OTHOCH-
Tensho L

Tpumeyanne PexoMenives YHTaTario caMOCTORTENLEO JOKEIETE
cAEAYiollHE CBORCTBEE cnmmeTpusanun Llrefinepas
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1% Ecau F — suinyssas, mo F* — mosee ssinysacn.

2%, IMaowads F' pasra naowadu F.

38°. Mepumemp F* He Goavuie nepusempa F.

HMa stix ceoilers, 8 4ACTHOCTH, MOXKHO BHBECTH IHAMEHWTYIO 11 3 O -
NMEPHMETPUNECKEY I TEOopeMY, YIBePRIAIGUYIO, HT0 U3 606X
ARCKUX, E6NYRANX (huyp huncn- I
poarHon  nAvadn  HauMesiid

nepusemp uMeerm Kpye, KOTopei - =
OONANGET DCANME CUMMETPHY B C € X i 7 e
BOIMOMHLX  Hanpasnensit ¢ no- =y A — Y
FTONY HE MOGKET OtiTh eynyuuenw A /6 A }E
CHNMETPHIANNEN HW OTHOCHTENLIHG : A .

KAKGH Epnmuﬁ (em: I A, K pu- Tﬁn;—_/’ “L‘Eé
W atosckaf. Haonepumerpl, F F

M., @usmatrns, 1959, § 14). Puc. 47

ANANOTIHG  CRMMETp H3AILHIO

orocutensio touky O Mmoo Gul-
A0 G ONpEAENETE TAK! Bee npoxoasiine sepes Touky O xopim quryps £ ne-
PEMELAIOTCH BAGHE COACPAGIINK 3T XOpAL NPAMIX B TAKOE HOBOE NoNoXKe-
ine, uro O genit HOBYIo Xopiy notonss (pec. 48). Ounako, Takee bpeobpa-
SOBAHNE MOMET NEPEBECTI BLnyRAyio Quivpy ' B HEB L WY h A YO (pu-
rypy. F; 063toMy 5T0 onpeseienite MPRXOANICA SANMEHATE APy 1.

B onpenenensm cumaenipusogquu Mutkoocroco Bunysass queyps F
PAcCEMATPHBAETCH KaK 0OpA3CBAKRAR NP Nepecedenit DECKOREHHOTD WICaa
NnoJioe, OrpaHiiMeEHY BCOEBOINIGHIHDIMIL  Hapanil
NAPANNEABHEE CHOPHEYN HPSMuX hurypu, 3ates
BCE 3TH NOKOCH TEPEMELLHIOTCS B CPNEH Ky ARp-
HOM B8 HANDEBNEHHN B HOBOE NOMGHKEHUE, NpH KO-
Topos Touka O oxaanpaeTes NpHHaunexawe cped-
tHelt apauy nofock (1. e, SRNSETCH NEHTROM CHMMET-
pen noBoi panockt). Ofpasopannas Takum alfipason
¢urypa F*, ans xetopoit, ovesunna, Touka O me-
NAETCH uenTpon cummerpuy (puc. 49, a, 4) w ua-
auBaerca o0 p a3 om dneypt F Opil cumMerpi-
AAILLT OTHOCATENBIO Touky O,

Momuo nokasaTs CRELVIOULTE CBOHCTRA CIIMMET-
pradtny MAnKoBCKore, nNePeBOARLIET BLINYKAYIG
ﬁmrrfg F p wosywo fqurypy F*:

 Han arofod swnyraod dueyps F dueypa F* mosce Gydem sanyraol,

2;: Huamemp u viupiiva duaype F* passst Quamempy i wupune u-
2yp F.

3% Iepunemp dueype. F* pusen nepusempy dueypu F.

A% TLaowade cpuzyper F* we senstie taowoou gueyp F.
3T CBOACTRA WENONLSYIOTCH A5 LOKAZSTENLCTHE Psijia CBASAIHLIX C BEINYH-
JBIMH PETYPaME TEOpEM.
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Mpumeyanne Tak, sanpumep, wi cooficts 27w 47 cummerpusa-
Wit MifKOBEROTO CAEAYET, HT0 Ramgyio sunykaye qurypy F aaperpa D
MOHO 3AMEHHTE UEHTPANEHD cnvmeTprunch gurypoit F* 7o ro € aua-
METPE K IWE M E H bl el Wowsnn, oTKYAA BLreKaeT, MTo i3 suex qiryp
ananetpa D yanbossiiyio nAoLAls MOKET HMETEH L UENTPANBHO CHM-
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