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KTo Takon EBknuna

EBKIN — JIpEBHErPEUECKUN MATEMATUK, aBTOP MEPBOTO U3
OOLIEAUINX A0 HAC TEOPETUYECKUX TPAKTATOB IO MATEMATHUKE.

Ero rasHas pabora «Hauana». CoumepxuT usnoxeHue

IUIAHUMETPUU, CTEPEOMETPUU U PsJia BOIIPOCOB TEOPUU YUCEN; B HEU
OH TOABEJ UTOT NPEAIIECTBYIOIIEMY PAa3BUTHUIO IPEYECKOU
MAaTEMAaTUKHU U co3/1al (PyHJIAMEHT JaJIbHEUIIEro pa3BUTHS
MaTE€MAaTHUKH.




EBknnaoBasa [ eomeTpus

EBKJII/II[OBa recoMCeTpusa — I'COMCTPHUUYCCKAA TCOPHUA, OCHOBAHHAI
Ha CUCTCMC aKCHUOM

K EBKIMI0BOM I'€OMETPHUU OTHOCHUTCS
npeoOpa3oBaHME MHBEPCHUM, BOIPOCHI CPEPUIECKON T€OMETPHH,
3JIEMEHTBI TEOMETPUUYECKUX TTOCTPOCHUN, TCOPUIO U3MEPECHUSA
TEOMETPUUYECKUX BEJIUYMH U APyrue BONpocel. B EBKInaoBOM
T€OMETPUM YETHIPE AKCUOMBI U IISTh MOCTYJIATOB.




UTo Takoe Akcnoma

AKCHOMa — HCXOJIHOE€ MOJ0KECHHUE KAaKOW-JIMOO TEOPHH,
IIPUHUMAEMOE B paMKax JaHHOM TE€OPHUM MCTUHHBIM 0€3 TpeOOBaHUS
JI0KA3aTeJIbCTBA U UCMIOJIb3YEMOE B OCHOBE JOKA3aTEIbCTBA APYIUX €€
ITOJIOKCHUU.




[lepBas Akcnoma

PaBHBIC OTHOW W TOM K€, PaBHBI MEXKIY COOOM.




BTopaa Akcnoma

Ecin Kk paBHBIM NMPUOABUTH PABHBIC, TO MOJYYaTCS PABHBIC
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TpeTba AKcnoma

Ecny OT paBHBIX OTHATH PABHBIE, TO IIOJYYaTCsl PaBHbLIC.




UeTBepTasa Akcmoma

CoBmenaeMsble Ipyr ¢ APYroM paBHBI APYT APYTY
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UT0 Takoe nocTtynarhbl

[TocTynar -3T0 yTBEPKICHHUE KOTOPOE OEPYT B OCHOBY TCOPHHU.

[TocTynar MOXKHO OBLIIO OBl CUHUTATh PABHOILIEHHBIM aKCHOME, HO
Ha CaMOM JIEJI€ €CTh OTIIMYUE: CAMO CJIIOBO O3HAYAET, YTO ITO -
yTBEPXKJICHHUE, 0a30BOC YTBEPKACHUE JJI1 KAKOM-TO THUIIOTE3HI.

DTO OTVIMYKE - OOIICTIPUHITOE 0003HAYCHUE TEX YTBEPKICHUM,
KOTOpBIE TTOKa €I11€ He OY€BUHBI SMIUPHUUYECKU. Eciiu Ha oCcHOBE
MOCTYJIaTa CTPOUTCS HEMPOTUBOPEUMBAS TEOPHUsI, ONMKUCHIBAIOIIAS CBOIO

a6CTpaKL[I/IIO p€aadbHOCTH, TO €CThb OCHOBAHMA ITOIIBITATHCA HAUTU

TAKUE YCJIOBUS B JEUCTBUTEIBHOCTH, B KOTOPBIX 3TOT HOCTYJIAT

OKa)KeTCsI PaBHOIICHHBIM aKCHOME: T.€. MOKHO OyJIeT J0Ka3aTh €ro
00BEKTUBHYIO JOCTOBEPHOCTh. He pa3 ciryuanochk, 4To

ITOCTYJIUPOBAHHOC OKA3bIBAJIOCHh HCAJICKBATHBIM paBBHBaCMOﬁ TCOPHUH,
N OT TAKOI'O IIOCTYJIaTd OTKA3bIBAJIHUCH.
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O 4yeM roBopAT Noctynarhl

® OT BCSAKOM TOYKM A0 BCSAKOHW TOYKH MOYKHO IPOBECTH
IPSAMYIO.

® OrpaHHYEHHYIO NPIMYIO MOXKHO HEMPEPHIBHO
IIPOAOJIKATH IO IIPSMOM.

® 113 BCSAKOIO LIGHTPA BCSIKHUM PACTBOPOM MOXKET OBITh
OMHMCaH KpyT.

® Bce npsimble yIiibl paBHBI MEXIy COOOM.

® Eciu npsimas, mepecekaronias IBe mpsMbie, 00pa3yeT
BHYTPEHHHE OJJHOCTOPOHHHUE YIJIbl, MCHBIIINE JIBYX
PSIMBIX, TO, MPOJAOKEHHBIE HEOIPAHUYEHHO, 3TH JIBE
MPSIMBIE BCTPETATCS C TOM CTOPOHBI, IAE YIJIbl MEHBIIIE
JABYX MPSIMBbIX.




[ padonyecknm
npumMep BCeEX
NOCTynaToB




Bckope MHOTHE JTFOAY MBITAIKMCH 10KA3aTh MATHIN
nocryiaar EBknupa.

[IATBIM OCTYNAT YPE3BBIYAMHO CUJIBHO OTJIMYAETCS OT
OPYTUX MOCTYJIAaTOB EBKIKMAA, MPOCTHIX U UHTYUTUBHO
OoueBUAHBIX. [I03TOMY B T€U€HUE BYX THICAYEIIETUN HE
MPEKPANIAIUCH MOMBITKU UCKIKOYUATh €T0 U3 CIIMCKA AaKCUOM U
BBIBECTU KAaK TEOpEMY. BCe 3TU MONBITKU OKOHYUJIIUCH
HEeynadern. HecMoTps Ha OTpULIaTENIBbHBIA PE3YJIbTAT, ITHU
MIOWCKHU HE ObUIM HAaNpPacCHBI, TaK KaK B KOHEYHOM CUETE
IPUBEJIN K MOJHOMY MEPECMOTPY HAYUHBIX MPEACTABICHUN O
reomeTpuu BceeseHHoim.
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Knasmuu IlTonemen,
KPUTHKYET €TO
JI0Ka3aTeJIbCTBO U MPEJIaract
CBOE cOOCTBEHHOEC.

\_PaBHOCHIIBHO V TIOCTYJATy.

[lonNbITKM gOKa3aTernbCcTBa

Ero M0oXkHO ommucars Tak:

[IycTh nipsiMasi OPOXOAUT YEPE3 3aJaHHYIO
TOYKY MapajuIeIbHO MPSIMOM ; TOKAXKEM, YTO
m00ast Apyras npsmas , IpoBEJICHHAA Yepe3 Ty
K€ TOUKY, IEpeceKaeTcs ¢ npsamou. Paccrosnue
MEXIY MPSIMBIMUA OT TOYKH UX MEPECECUEHUS
BO3pACTAET HEOTPAHMYEHHO (emé pas
MOAYEPKHEM, YTO JIOKA3ATEIBCTBO ATOU
TeopeMbI He onupaercs Ha V mocrynar). Ho
TOIJIa B KOHIIE KOHIIOB PACCTOSHUE
MEXYy W IPEBBICUT PACCTOSHUE MEKITY
MapAIETbHBIMU MPSIMBIMU, TO €CTh
MpAMBIE U TEPECEKYTCH.

HpI/IBeI[eHHOe A0Ka3aTCIbCTBO OIIMPACTCA Ha JOIIYIHICHUC, YTO PACCTOAHHUC
MCXKIAY ABYM: ITAPAJUICIIbHBIMUA IIPAMBIMH ITOCTOSHHO (I/IJII/I, I10 KpaﬁHeﬁ
MCpPCE, OI‘p&HH‘IGHO). BHOCHGI[CTBI/II/I BBIICHUIOCH, YTO 9TO AOIIYIICHHUC




[TocngoHUn

VYuénpiii I Bexa 1o H. 5. [Tocumonuit TIPETOKUIT
OIIPEZICTIUTD MAPAJIEIbHBIE KAK MPAMbBIC, HA BCEM
MIPOTSAKEHUU PABHOYIAJIEHHBIE APYT OT Japyra. M3 takoro
OIIPECICHUS JIETKO BBIBOAUTCS IISATHIM ITOCTYJIaT. OqHAKO
ornpeneeHue 11ocuaoHuss HEKOPPEKTHO: HUOTKY/1A HE

CJIENYET, YTO JIUHUSA, PABHOYJAJIEHHAA OT JIAHHOUW IPSIMOM,
€CTh mpsMas.




Cabut nbH Kyppa

Ca6ur n6n Kyppa (IX Bek) nan nBa noka3arenbcTBa;

B nepBOM OH omupaeTcss Ha MPEANOI0KEHNUE, YTO €CIIA JIBE
IPSIMBIE YIAIAIOTCS OPYT OT APyTa ¢ OMHOU CTOPOHBI, OHU
00s13aTEIbHO NPUOIMKAIOTCS C IPYTrOM CTOPOHBI.

Bo BrOpoM, kak u IlocuioHnN, OH UCXOAUT U3 CYIIECTBOBAHUSI
PABHOOTCTOSIIMUX OPSMBIX, IpU4EM ATOT (hakT nOH Kyppa neitaercs
BBIBECTH U3 MPEACTABICHUS O «IIPOCTOM ABMXKECHUU», T. €. O
PABHOMEPHOM JIBMDKEHMH Ha (DUKCHPOBAHHOM PACCTOSIHUU OT
npsMoii (eMy IpeacTaBiIseTcsi O4eBUIHBIM, YTO TPAEKTOPUS TAKOTO
NBUJKEHUST — TOXKE IpsAMas).

Kax1oe 13 1ByX yIOMSHYTBIX yTBepxaennii 1o Kyppsl
SKBHUBAJIEHTHO V IOCTYIIATY.
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Omap Xaunsm

[ToaT 1 maremaruk Omap XausM MOABEPT KPUTHUKE MOMBITKH
BBECTU B TEOMETPHUIO MEXAHUYECKOE ABUXKCHUE.

OH npeUIOKIIT 3aMEHUTEL V ITOCTYNIaT Ha IPYyroi, 0oJjiee ImpoCTO:
JIBE CXOASIIMECS MPSIMBIC MEPECEKAOTCS, U HEBO3MOYKHO, YTOOBI JIBE
CXOIAIIUAECS TTPSIMbIE PACXOAUJIUCH B HAIIPABIICHUU CXOXKICHUS.
Kaxnaas u3 1ByX 4acTeu 3TOro YTBEPKIACHUS PABHOCUIIbHA MOCTYJIATY
EBxnuna.
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Takum o6pazom, B koHre XIX Beka npobiema mapasernei
OCTaBaJIaCh HEPEIIICHHOM.

B 1820r. JIo6aueBckuii gajn OKOHYATEIBHOE, HO COBCEM
HEOKUJAHHOE PEIICHUE TTPOOIEMBEI.

OH co3/1aJT1 HOBYIO T€OMETPHIO, 3aMEHUB EBKIINAOB moCTynar
OoJiee 00IEer aKCMOMOW MapaJUICIbHOCTH U COXPAHUB IIPOUYHE
AKCMOMBI M MOCTY/aThI.




Hukonan ABaHoBUY

NobaveBCcKun

(20 Hos16ps (1 pekabpsa) 1792r.
— 12 (24) dbeBpansa 1856r.

Pycckny maremaruk, CO34aTejlb HEEBKIIMIOBOW I'€OMETPHUH,

B Teuenue 40 yer npenonasan B Ka3zaHnckoM YHUBEPCHUTETE, B TOM
upcie 19 ner pykoBoauia UM B JOIKHOCTH pEKTOpa.
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/EBKJ'II/I,EI,OBa dKCMOMa O lNMapalruielribHbIX A

[TJ1aCUT.

Uepes Touky, He nexallyo Ha JaHHOW NPAMOW, MPOXoauT He
bonee ogHoOM NpAMON, Nexallen ¢ AaHHOW NPSIMON B OHOM
NIIOCKOCTU N HEe NnepeceKkatoLlen ee.
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B reomeTpun J1IobavyeBcKoro, BMECTO HeE
NPUHUMAaETCS cneaytoLllas akcmoma:

Yepes TOUKy, HE JISKAIYO Ha JAaHHOW MPSAMOM, MPOXOAAT IO
KparHEW MEpPE JBE MPSAMBIE, JEKANNUE C JAHHOW NPAMOM B OJIHOU
IUIOCKOCTH Y HE MEPECEKAIOIHUE €€.




[Tonpobyem NOHATbL CMbICIT aKCMOMBI

PaccmorprM Ha TIOCKOCTH

AA!- npousBonbhas npsmast
P-Touka BHe mpsimoii
PQ-neprienmuxynsip K mpsmoit AA!

M-nepemennas touka Ha ayue QA [Ipn newxkennn Touku M 1o
b . nyay QA ot touku Q k Touke A
T npsvmas PM nosopaunBaercs nporus

4acoOBOW CTpeNIKUA. TakuM 00pazoM
MMEETCH KAKOe-TO MPEAEIbHOE
nonoxenue (myu PT) k kotopomy
npubmmnkaercs ayd PM, korqa M
A g M Ml M2 Al HEOTPAHWYEHHO YIAISETCS II0 Y9y

QA.




BbiBOAObI

1. Ecu nonycruts, uto PT cosnanaer ¢ PB, mb1 nomyuum
MIOCTYJIAT MapajuieIbHOCTH EBKInaa.

2. MoxHO caenarh 6onee obuiee gonyineHne (0HO 1 OBLIO IIPHHSATO
JIo6aueBcKuM)

Axcuoma JlodbaueBCKOro:

JIya PT o6pazyer ¢ PQ mexoropsrii yron a < 90 . Dror yron
JloGaueBCKHii Ha3Baj yIIIOM TapauiebHOCTH s oTpeska PQ) .

[Ipsimast P'1" nasBana JloGaueBckuM mapasuiesibio K

AA! B Touke P B nHampasnenun AA!
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4 O
Mapannenu B Touke P k npsimon AA' B

ABYX HalpaBJ1IEHNAX

PaccMoOTpeB CHMMETPHIO C OCBIO
PQ summo, uto NN,
cummerpuunas 1T, taxxe
B! P B IIPOXOAMT uepe3 Touky P u He nmeer
obmmx Touek ¢ QA. Du 1BeE

I
i T npameie T'T u UN! nassanmn
mapajiesssMi B Touke P x mpsimoid
AAl B JIBYX €€ HaIlpaBJICHUIX
Al Q A y b

cooTBeTcTBeHHO AA" AlA.




C mOMOIIBIO DTHX HPSAMBIX
BCE MPSAMBIE, IIPOXOIAIINE
yepe3 Touky P pazouBarorcs
Ha 2 Kjacca:




IIpsmele,
nepecekarorme Al A

( 3TO mpsAMBIE, comeprKalIuecs
OOBEIMHEHNH JIBYX
BEPTUKAIBHBIX YTJIOB

NPT u UPT!.

MHOK€eCTBY TaKHUX HPSIMBIX
npuHaIeKuT mpsamas PQ ).
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|l knacc:

® | Ipsamrie, He
npecekarormme A'A

— (mapamemn T'T u UM, a

1! T TaK¥XKe BCE IMPAMBIE,
cozieprkamecss B 00beTMHCHUN
BEPTUKAIBHBIX yIIIOB TPU u

Al Q A N'PT; stoT Kiacc comepskuT u

npsimyto B! B).

[IpsiMbIe 3TOro Kjacca, OTJIMYHBIC OT napaiieiei, JlooaueBckui
Ha3BaJl pa3BOAHBIMU. Teneph MX HA3BIBAKOT PACXOISAIIMMUCS WM
cBepxmapasensvu K npsimoit AlA.
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NobaueBckoro
(oTnnyms ot reometTpumn EBknnaa)

- 1. Cymma yrioB tpeyronpuuka menbire 180° u moxer
OBITh HEOJUHAKOBA Y Pa3INYHBIX TPEYTOJILHUKOB.

= 2. Her nogoGHBIX Guryp

( T.K. BCE TEOpeMBbI 0 OLOOUU BBIBOIATCS TOJBKO C
noMol1nbio EBKIMI0BOI Teopuu napaienei).

- 3. TlosBuiics NPU3HAK PABEHCTBA TPEYTOILHUKOB T10
TPEM YIJIaM.
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4.. JIBe pa3uuHbIe IPSIMBl HA IIIOCKOCTH MOTYT 00pa30BaTh Hapy
TOJBKO OJIHOIO M3 TPEX THIIOB.

1) Ilepecexkaromuuecs npsimMelie

O

2) llapannensHble IPsAMBIE

| P L

n QO M

B HampaBiieHMH MapajuieIbHOCTH OHM HEOTPAaHUYEHHO COJIMKAIOTCH,
aHAJIOTUYHO TOMY, KaK TUIepOoJia MpUOINKAETCS K CBOEH aCUMIITOTE.
HMHade roBOps, paCCTOSIHUE OT TOYEK OJHOW MPAMOM JI0 JAPYTOM IPSAMOM
JIE€TAaeTCA CKOJIb YTOAHO MajlbiM, B HAIIPABJICHUH MPOTUBOIIOJI0XKHOM 3TO
PacCTOSIHHE HEOTPAHWYEHHO BO3pPACTaET.
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3) Pacxomsgmumecs npsmbie
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OHM UMEIOT OJUH OOIIMK TTEPICHIUKYJIISP.

[To 006€e CTOpOHBI NIEPIECHAUKYJIISIPA TPSAMBIE PACXOASATCH,
U IIPUTOM HEOTPAHUYEHHO.




Tpem Tunam nap NPsiMbiX Ha MMNOCKOCTU
COOTBETCTBYIOT TPU TMMNA NY4YKOB
MPAMBbIX, MOKPbIBAIOLLIMX BCHO MITOCKOCTb

« ITyuok 1-ro pona
MHOX€ECTBO BCEX MPIMBIX, IPOXOIAIINX YEPE3
OJIHY TOYKY.

I[Tydox 2-ro pona

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ MHOKECTBO BCEX MPAMBIX INIOCKOCTH,
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ MEPIICHIUKYJISIPHBIX K OJTHOW MPSAMOU, KOTOpast
Ha3bIBaeTCA 0a30M Myuka.

ITyuok 3-ro poxa

MHOKECTBO BCEX MPAMBIX IIOCKOCTH,
MapajuIeIbHBIX OJHOM NMPAMOU B 33IaHHOM
HaIlpaBJICHUU; JIFOOBIE JIBE MPSIMBIE TAKOTO My4YKa
napasuielibHbl MEXKly COO00 B HaIPaBJICHUSX,
COOTBETCTBYIOIIUX 3aJaHHOMY.




JlobadyeBCKU MOABEPT IITYOOKOM pa3pabOTKE MPOOIEMbI
CBOCH I'€OMETPHUM; B YACTHOCTH, OH HaXOAUJI C OMOIIBIO
METOJIOB AU (epeHIINaTbHOI0 U HHTErPaJbHOIO
MCUYHCIICHUS TIJI0IIAaAN PUTyp, OrpaHUYCHHBIC
KPUBOJUHEHHBIMM KOHTYpaMHu U 00BbEMBI TE.

JlobaueBCKHI yMEP, a €ro reOMETPHS €1Ie HE MOIy4nIia
NPU3HAHKA, OHO IpUIuUIo numb yepe3 12-15 mer nmocie ero
CMEPTH.

OCHOBHYIO pOJIb B IpuU3HaHMU ujei JIobaueBCkoro
ChITPaIN UCCICAOBAHUS UTAIBIHCKOIO yueHoro E.
beasrpamu, Hemna ®. Kieiina, @paniys3a A. Ilyankape.
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n ce Bnoccbe paTaHLﬁHCKHI‘?I maremaruk O. bensrpamu B 1868

roJly 3aMETUJI, YTO TEOMETPUsI Ha KYCKE IIOCKOCTHU
JloGaueBCKOro COBIA/IAECT C TeOMETPUEH Ha
IOBEPXHOCTAX MOCTOAHHON OTPULIATEIIbHOU
KPUBU3HBI, IPOCTEHIINN TPUMEDP KOTOPBIX
npeAcTaBiseT ncepnocdepa.

Ecau ToukaM u NpsMbIM Ha KOHEUHOM KYCKe
MJI0CKOCTH JI00aueBCKOTO COMOCTABISATh TOUKU U
KpaT4yauiime JUHUU

(reonesuyeckue) Ha ncenocdepe U ABUKEHHIO B
MJIOCKOCTH

JIo0ayeBCKOTO COMOCTABIATh MEPEMEIICHUE
durypsl 1o ncepaocdepe ¢ u3rndaHuem, To

ecTh JedopMaliieit, COXpaHsIeil JJIMHBI, TO
BCSIKOM Teopeme reoMeTpun JIobaueBCKoro

OyzeT oTBevarhb (hakT, UMEIOIIUI MECTO Ha
ncesaocdepe.

[Ipu 3TOM NJIMHBI, YTIIH,

TUIOIIA I TTOHUMAIOTCS B CMBICIIE

€CTECTBEHHOIO U3MEPEHUS UX Ha mceBaocdepe.
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Moaens KneunHa

i

B 1871 roxy Kineitn npemioxun nepBylo MOITHOLEHHYIO
MOJIENb TIOCKOCTH JI0GaueBCKoro.

[110CKOCTBIO CITY)KUT BHYTPEHHOCTH KpyTa,
npsIMON — XOpJa Kpyra 0e3 KOHI[OB, & TOYKOW —
TOYKA BHYTPH KpyTa. «J|BImKeHHEeM» Ha30BEM
a000e rpeoOpa3oBaHKe Kpyra B caMmoro ceos,
KOTOpPOE TIEPEBOAMT XOPABI B XOP/BI.
CoOOTBETCTBEHHO, PaBHBIMU Ha3bIBAIOTCS (DUTYPHI
BHYTPH KpyTa, MEPEBOISIINECS OTHA B IPYTYIO
TaKUMU TIpeoOpa3oBaHUAMHU. ToTa oka3bIBaeTcs,

YTO JH000M reoMeTpUiecKuil (paKT, OnmMCcaHHbIN Ha
TAKOM SI3bIKE, TIPEJICTABIISIET TEOPEMY HIIN

akcromy reomeTpun JlobageBckoro.

WupIMU c10BaMu, BCSKOE YTBEPKICHUE TEOMETPUHN
Jlo6GayeBCKOTO HA TIOCKOCTH €CTh HE YTO MHOE,

KaK YTBEPXKICHUE €BKIUIOBOW T€OMETPHUH,
OTHOCSIIIEECs K PUrypaM BHYTPU Kpyra, JIUIIH
NepecKa3aHHOE B YKa3aHHBIX TEPMUHAX.

EBKiHIOBa akcHOMa O MapauIeTbHBIX 31€Ch SIBHO HE
BBITIOJTHSIETCS, TaK KaK 4Yepe3 TOUKY , He JIeXKAIyIo Ha
naHHOM xopze a (To ecTh «IpsIMOii»), TPOXOTUT CKOIBKO
YIOHO HE TIEpeceKaromux eé xop («mpambIx»)
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Mopenb llyaHkape

[Tozxe Ilyankape, B CBs3U C
3aga4amMu TeOpuu (HyHKIHUI
KOMILJIEKCHOTO TIEPEMEHHOIO JaJl

IPYTYEO MOJIEIIb.
3a mIoCcKoCTh JI00aueBCKOTO MPUHUMAETCSA
[ BHYTPEHHOCTb Kpyra, MpsMbIMH

CUMTAIOTCA JyTU OKPYKHOCTEH,
MEPHEHAUKYISAPHBIX OKPYKHOCTHU
JAHHOTO KpyTa, U €r0 JUAMETPHI,
JIBUKEHUSIMH — TPEOOpa3OBaHus,

’ MoJIydyaeMble KOMOWHAIUAMU
WHBEPCUNA OTHOCUTEIBHO
OKPYXKHOCTEH, QYT KOTOPBIX CITy>KaT
PSIMBIMU.

Mopens [lyankape 3amedarenbHa TEM,
YTO B HEM yIJIBI M300paKaroTCs

K OOBIYHEIMHA yIilaMH.




biaromapro 3a
BHUMaHUe!




