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JOM 3AHUMATEALHOHM HAYKHU

KBAJAPATYPA KPYTA

COCTABHA

s1. K. [IEPEABMAH

AEHHHTPAQZA
1941




[IPEZTHCJIOBHE,
KOTOPOE CJIEAYET ITPOYECTH

Hs 2eomempuyeckux 3a0a4, nocmasAeH-
Hblx Mamemamuxamu OpesHocmu, 68voeas-
X MCS mpu, 3amMeqamebHble mMeM, YMO OHU
NOAYHUAU Hpe38w4AlHO WUPOKYIO u3eecm-
HOocmb dadice cpeOu He-mamemamuros8. 3ada4us
amu Kxpamxo gopmyaupyromcs max:

.Y08oenue Kyba“: nocimmpoums pe6po Kyoa,
o6sen KOmopoz20 6080€ 0oabiwe 00semMa Oar-
H020 KYO0a.

. Tpucekyus yzaa®: pa3deaumdv OAHHbL
Y204 Ha mpu pashsie yacmil.

.Ksadpamypa kpyza*: nocmpoums keao-
pam, naowads KOmMOpPoO0 pasHa naowaou
JanHO020 KpYyea.

B Haweiit 6powwope nodpobrho paccmam-
pusaemcss moAbKO mpembs, CAMAR 3SHAME-
Humaa u3 nepexucaeHHvx 3a0ay — xeaopa-
mypa Kpyza, soweouass 8 nozo8opxy. Yuma-
meab y3naem, nouemy MHO208eK08u€ YCUAUS
pewums 3my 3adaxy He npusoduau Kk ycnexy
U no4emy Hem HUKAKOIL HAOexCcob paspeuLums
ee K020a-Hubyob & Oyoyuem: reéadpamypa
Kpyza (kaxk u ocmaAbHble 08e 3a0a4u nauiezo
nepeyns) npunaoNeIHum K 4ucly kepaspe-
WuMbx 3ada4.
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I pexje BCETO CAEZYET NMPABHADHO YACHHTD
ce6e TpeGopanne sazaun. O6parTum BHEMAaHUE
Ha TO, YTO MCKOMBIH KBagpaT MpexAaraercs
pHOCTPOUTBHY. ITO O3HaYaeT, 4TO pemeHHe
JOAXHO OBITD NMOAYYEHO B pesyAbTaTe nepece=
YeHHs NPsAMBIX AHBUHA Mexay coboi, OKpYX-~
HOoCTell Memzy Co60H HMAM IPAMBIX C OKPYXHO~
crsamu. Kak 6B1 croxHO Hm 6BbIAO reomeTpHuUe-
CKO€ MOCTPOEHHE, OHO JOAXHO PACUAEHSTLCA
Ha pAj NPOCTEHIIKX omepajuit ABOAKROTO poJja.

HMEHHO:

1) nposesenne mnpsamod AmuuuM uepes ABS
AaHHDbIE TOYKH,

2) mpoBegenne oxKPyHHOCTH (MAU ee yacTH,
T. €. AYyr¥) AaHHBIM PafUYyCOM OKOAO [AHKHOH
TOYUKH, KaK IeHTpa.

Ilepemi#i poxg omepaun#i EBpIMOAHAETCS Moo=
MOIIBIO YepPTEXKHOH AMHEHKH; BTOPOH — LHP-
kyaem. [TosTomy paccMaTprBaeMoe TpeGoBaHKe
HepeZKO BHICKA3BIBAIOT B TakoH Qopme: sajata
zROAmHA GbITb pellleHa ,IUPKYAEM M AHHeHKOH®,
nojpasyMeBasd, 9YTO BTH YepTemHble NPHHAI~
ACKHOCTH YHOTPEGAAIOTCA TOADKO YKa3saHHBIMH
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cefuac cnocobaMi; HHKaRoe Jgpyroe yrio-
TpebACHH® AHHEHKHM M [HPKYAA NPH pemeHHH
reomMeTpHUeckux 3aja4 ue gonyckaercs. Heanss,
HanpuMep, ITOAbSOBAThCA AHHEeHKOH € pere~
HUSMHM M BOOOIIEe KaKAMHU-AHGO MeTKamH, cpe~
AaHHbIME Ha auHe#ike, Kpome Toro, psaag or-
ACABHHX omepanui He JoixeH ObiTb 6ecko-
HEYeH: IOCTPOEeHME, cocrosmee Hu3 GeckoHeu-
HOTO YHCAA DAEMEHTApHBIX oONepapud, He
CYHTAETCA MNPABUALHBIM peIIeHHEM SajadH Ha
NoCTPOERHE,

TakoBnl Tpe6GoBanus, KOTOPLHIM JZOAKHO
YZOBACTBOPATD pENIEHUE 3aZaud O KBagparype

Kpyra.

lipeamourenue, KoTopoe ZpEBHUE FEOMETPH
NPH INOCTPOCHUAX OTAABAAM MPAMOA AMHHH H
OKPYXHOCTH Iepej APYrUMH AHHHAMH, OoO6biic-
HAeTcA, HWo MHeHuro HpioToma, Tem, uro mps-~
Mble H OKPYXRHOCTH A€rye UYEPTHUTDb, HEXMEAH
BCe MHBIe AHMHUMH. lakum o6pasom, ycAoBHd,
BLIABHBYTole Kasaioch Obl uMCTOH Teopuew,
Ha caMOM JZeAe HMeEIOT raybokme mpaKTHUeCKUe
KOpHH.




DI

| 1IPABAA 1 BHIMBICEA |

vhigraee

,

Y CAOBHSt, YTOUHSAIOLIAE TPeGOBAHUA saja4n
O KBajpaType Kpyra, H3BECTHbI TOADBKO cCile-
IuarucTam-MaTeMaTHKaM. DB mupokux kpyrax
Ar06uTereHd O HEX B 6GOABIIHHCTBE CAyYaes
zaxe He mogospesaiT. Ilpeo6ragaromasn macca
He-MaTEeMaTHROB NPUCTyNaeT K PEmeHHI0 BTOH
sapavd, MOHMMAs ee IO-CBOEMY, YNPOILEHHO.

UemM, oaHaro, o6bsAcCHsAeTCA 4pesBbiyaiiHas
NONyAAPHOCTD 3ajayuyM O KBajzpaType Kpyra
CpezU He-MaTeMaTHKOB M MX HACTOHYHBBIE IO~
NbITKA O1BICKAaTh €€ peleHue?

[lpuuunoit sBaseTcss npemze BCEro kamy-
mlascsA TPOCTOTa cojepxamns sagaud. Jlame
He u3yyaBlIMe TeOMEeTPHI0O SHAIOT, YTO TaKoe
kpagpar M Kpyr. Kamzgomy mnpeacraBasiercs
TaKz’e H3BECTHbIM, YTO Haj0 pPa3yMeTb IMOJ
miowaAbio purypsl. OTcroga Bo3HHKaeT yBe-
pEeHHOCTh, uYTO 3&jada O KpazpaType Kpyra
II0J CUAY M He DPUCAMHOMY MaTeMaTHKy. A To,
UTO B IPOAOAXEHHH psija BEKOB €€ HE MOrAHX
paspEINTh MOZAUHHBIE MATEMAaTHKH, TOABKO 11O~
SajJOPHBAaAO CamMOHaZesTHHbIX HCKaTeAeH CAaBbI.

Ho me oano uecroaobue mobyxjaro mpo-
¢ganoe GpaTbca 3a sTy 3agauy. C apeBHmx
BpeMeH CAOXHAOCH AOXHOe ybemjgerue, 6yaTo
KBagpaTypa Kpyra siBAsIETCH KAIOUOM KO MHOT'HM
TafilHaM HPHPOZBI H UTO ee paspelleHHe
AOAXHO NOBAcuYb 3a CO60H pAA HOBBIX OTKPbI-
tufi. Kpome Toro, pacmpocrpamen 6nin cayx.
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6yATO 4uHMAUMCKHA HAPAAMEHT U NPaBATEABCTBO
I'oarauauu, HasHAauHBMIKE NPEMHIO 3a AyUmMUH
cmocc6 onpezereHun reorpapHuecKoH ZOATOTHI
ga Mope, obellard KPYHHYIO Harpazy Takxe M
sa pespemenye KBagpaTypml Kpyra DBepmanm
OYEMYy-TO B TECHyIo CBsAsb Of6eux sazay

Aoxnabie npescraBarenns, CBA3aHHDbIE C KBuj~
paTypo#f Kpyra, cnocoGcTBoBaAH MHPOKOH M3~
BECTHOCTH BSTOH 3ajauyd U IOHJAAH € upes-
BbIUAHHYI0O SaMaHUYWBOCTD B TIAa3sax . AIOACH,
HEeJOCTATOYHO CBEJYyIIMX B MaTemaTuke. B arom
OTHOIIEHUH C HEI0 MOTyT CPaBHHUTDHCS AHMIIR
TakBe IpPo6AeMbl, Kak COCTaBACHHE ,KH3IHEH-
HOro aAaumKcupa“, oTbickaHHe ,Purocodckoro
kaMHA“ *) uan usobpereHHe ,BEYHOrQ ZBWra-
Tean”.

Uncao Boo6pamaeMbix pemeHuil KBagpa-
Typpl KPyra B JPYTUX HepaspenIMMbix 3aaay
6BIA0 BCTAPWEY HACTOABKO BeéAmxo, uTo [la-
pusckas akajemus Hayk emge B 1775 r. mpn-
HyaxgeHa Obiaa  BBICTYNHTD €O CA€ZYIOIIHM
3asBAEHHEM:

, AKajeMus MocTaHOBHAAa He pPacCMaTPHBATh
OTHbIHE MpeJcTaBAsIieMBbiX eH pemeHH# 3ajay
yABoenus KybHa, TPHCEKIUHMH YPAa, KBazpaTypbl
Kpyra, a Takke MAUIMH, JOAKEHCTBYIOIIHX OCy-
INSCTBUTD Be4YHoe JBUREHME".

*) ,, Musuennviii daurcup“— nanumox, 6ya-
mo 6o ga.yrowuii Geccmepmue. ,,Durocogp-
CKULI KaMeHb " —seUecme80, KOMOpoe, RaK 8EPUAU
QAXUMUKU, CTOCOOHO Rnpespaiiamov Jeuiesvie
MEMNAADL 8 S0AOMO.
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Beauxuit maremarnx apesuero mmpa Apxu-
mea (IIl Bex go mameft spm) mepsmii CocTaBEA
8agadyy o KpajpaType Kpyra Ha nayquym
ocRoBy. B counmenan ,Hamepenne xpyra“
AOKABaA, HTO KPYr PAaBHOBEAHK np;moyro.xb-
HOMY TPEYTOABHHKY, OXHH KATET KOTOPOrO ecTb
pazuyc Kpyra, a Zpyro# — BblIpsAMACHHaA
okpyxnoerb (puc. 2). Cnoco6 BuninpaMAeHnA
ORPYXHOCTH yKasaH ApXmMezoM B TOM xe CO-
YMHEHHH: AAMHA OKpYyxHOCTH Merbme 3!/, xua-
merpa, HO Goabme, uem 310/, puamerpa. ZJoy-
rUMH caoBamu, Apxumez JoKasar, 4TO OTHO-
LIeHHE XAHHM OKPYXHOCTH K €€ JHaMETpy,
T. €. YHCAO, KOTOpOE MPHATO Tenepp o6o3Ha-
gaTh rpeyeckolf 6yksost = (IIH), sakarouaerca
mexgy 319/, u 3'/,. Botcmud npegea, 3'/;, na-
CTOABKO GAMBOK K HMCTHHHOX BeAuuuHe, YTO




MM 9aCTO MOABBYIOTCA Ha DpPaKTHKe ele B
HalOH JMH; €ro HasbiBaloT ,ApXHMeZOBBIM
gucaom®.

BuiTexaromnii H3 cxasaHHOro crnoco6 mnpu-
6AHXEHHOTO peweHNs1 3ajad¥ O KBajzparype
kpyra BechMma Hecioxen. llocrpous mpsamo-
YTOADHBIH TPEYTrOADHMK € KATETaMH

R u rl R (szecv R — paamyc xpyra),

1

MPeBpalaioT €I B PaBHOBEAHKHHA KBaapart.
llocTpoenne cTOpoHB x 8TOTrO KBazpaTa MOXHO
BBINOAHHTH PaBAMUHBIME cnocobamu. Cnocod,
noxasaHHs!A Ha pHc. 3, CCHOBaH Ha TOM, YTO
NepneHAAKYAdp, OAYLIEHHBIA M3 TOUKM [CAY-
OKPYXHOCTH Ha €e JHaMeTp, eCTb cpexgHe-
POMOPIHOHAALHAA MEKAY OTPESKAMH JHAMETPA.

TAOXHB Ha Npsimodi mocaegopareabHo AC=R

22

n CB= F R, erponm ma cymme sTHX oTpes-
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KOB, KaKk Ha jJuamerpe, MOAYOKPYRHOCTD; nep-
neuguxyArsap B toake C ecTb ucxomas cTOpoHa
x kBagpara. B camom zere, us puc. 3 umeem

22
cx=x:— R
R:x=x -
OTKYZA
22
xz':".i‘Rz

T. €. mMAoIjazb KBajgpara CO CTOPOHOIO X IPH-
6aAnxeHHO paBHa NAoOLIajM KOyra.

Uem TouHee H3BeCTHO SHayeHHE T, TeM,
OUeBHJAHO, TOYHEE MOXKeT ObITb BBINOAHEHO
Takoe mocTpoeHre. EcrecrsenHo mosTomy, 4TO
nmosjzHeimue paboTbl MaT>MaTHKOB HalJ KBa-
ApaTypoii Kpyra 6bIAM TeCHO CBA3aHM C IO~
AYYEHHEM BO3MOxkHO 6oaee TouHoro m. B Te-
YeHHe IIOYTH ABYX ThICAYeAeTHH mocae Apxu-
Meja HaXOoXJeHHE T BEAOCh IO METOZY BeAH-
KOTO MaTeMaTHKa JgPEBHOCTH; cmoco6 Apxu-
Meza 3aKAIOYAACSA B TOM, 4YTO naomajzb Kpyra
CpaBHMBAAaCh C NAOLIAASAMH BIMCAHHDIX H OITH-
COHHBIX NPABEAbHMX MHOrOYTOADHHMKOB, YHCAO
CTOPOH KOTOPBIX NOCAEJOBATEABHO YABaHBAETCA.
Cosepumiencrys meroz Apxumezga, noszaednine
M2TEMATHKH MOAYYaAH JAss T Bce 6Goaee m
6oree TOUHHIE SHaueHHusd. lipeACTaBAeHHOE
B BHJE JECATHYHBIX fpobeH. SBHaUeHHe T Bhipa-
HAOCh JAecsiTKaMH Uudp. Tak, roaramackumii
maremaTnKk Ayzoapd Bau - [lefiren, moan-
syach wmerogom Apxumepa, BbiYACAHA (B

11



1615 r.) = ¢ 31 BepHbIM geCATHYHDIM 3IHAKOM:
= 3,1415926535897932384626433832795.

(Dra apo6p HasmBaerTca , AyAOABPOBBIM YR~

caom®). OcraBarocp, ogHaKO, HCHBBECTHHIM,

HMeeT AM STOT BCe yAAHHsomMuUAcCA paxy uadp

Kouell, HAH Xe OH OeCKOHéweH.

Koraa, Bo BTopo#i moaosume XVII Bexa,
OTKPBITO ObIAO HCUHCACHHE 6ECKOHEYHO MAABIX,
®Ta OTPACAb BoICHICH MaTeMaTHKK Bamaa Goace
6bicTphie B YZOOHBIE MEHEMbl BBIYMCACHHA T,
He:XEeAH Te, KOTOPhIMH pPacloAaraeT dAeMeHTap-
HAA wmareMaTHka. OTKkppiThI 6HWAM Becbma
BaXHLe JAS TEOPHM COOTHOMIEHUA MERZY YR~
CAOM T ¥ JPYIMMH MaTeMATHYECKUMH BEAHYH~
uamu. Haroueu, BhisiBAenbl 6bIAM 3amMeuaTeAb-
Hble OCOGEHHOCTH 4YHCAa T, 6pocHBmHKE HOBBIH
CB¢T Ha CTapRHHYI0 B3ajzady O Ksazparype
Kpyra.

Jo nacrosmero Bpemenn wusBecrno 707
uapp B umcie % Oum 6BIAM BBIYHCAEHDBI
B 1874 r. arraniickum MATEMATHKOM Ilenkcom.
dto ,camoe zaMHHOe T° u3o6pameHO MOX MO-
TOAKOM B3aia MAaTEMATHUECKHX pasBAeYeHHMH
Joma 3anumarerpnoi Hayxu B Aenumrpage,
BAOADb UYETHIPEX CTEH IMOMEIIcHHI.
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Kam«m 6nl myTemM HM NMPHCTYHaTh K Sajgaue
O KBajpaType Kpyra, oHa NPHUBOZHAT K Heob6xo-
ZAMOCTH IOCTPOHTb OTPE3OK X, YAOBAETBO-
PAIOIINA ypaBHEHHIO

HHaye rosopsa, sajgavya MHNPHBCAUT K IIOCTPpOEC*

mm0 gopmyant x = RV w. U106p1 ycTanoBUTD,
BHIMOAHUMO AM 3TO MOCTpOeHHE, HYXHO Bbisi-
CHUTDb, KaKHe BooOllle BripaXeHUA MOryT OBITH
IOCTPpOEHB! LJUPKYAEM M AuHeiikod. B Bnicme#
maremaTHKe (B Toi ee oTpacAm, KoTopada Ha-
SBIBAETCs -aHAAHNTHYECKOH TreoMeTpHeil) JgoKa-
BHBacTCA, YTO LHPKYAEM H AMHEHAKOH MOryT
6LITh MNOCTPOEHBI TOABKO TaKKe BbIpaAXEHHUd,
B COCTaB KOTOPDHIX BXOAAT AEHCTBHS CAOXMCHHSA,
BbJUHTAHAA, YMHCKEHNA, JEACHHS, H3BACUCHHA
KBaZXPaTHOr0 KOPHA M HUKAKHE Jpyrue; IMpH
STOM WHCAO IEepedYHCAeHHBIX oONepalud He
AOAKHO OLITh 6eCKOHEYHO BeAHRO. leM xe
YCAOBHSIM JOAKHBI YZOBACTBOPSTD H UHCAA,
BXozAImIne B (PoPMYAy: €CAM OHH HO JaHbI
I"pAMO, OHH JOAXHBI IOAYYATHCA B PESYABTATE
TOALKO HEPEYHCACHHBIX geEcTBHH.



Tax, manpuuep, caegyromas dopMyaa

2r V5 (-2 v7F)
5

mMoxeT 6biTh mnocrpoena (sTo — cropomy mpa-
BHABHOrO ONMCAHHOTO JeCATHyroabHuka). Ha-
IIDOTHB, NMpocTad Ha BUA (opMyAa yABOCHUA

Ky6a .
a2

He MOMET 6bITH NMOCTPOEHA.

O6pamancy k popMyAe KBazPATYpPBI KPYTa,

x=R V=n, Ml BHAEM, UTO OHa SaKAIOYAET
TOABKO JeHCTBHA YMHOMEHHMA W H3BAECUEHHUSA
KBajpaTHOrO KOPHS, T. €. ONepanwuy, I03BO-
AsloliEe BHIMOAHETb mnocrpoenue. Oamaxo, B
(¢POopMYAYy BXOAUT WHCAO T, H HAJO0 yCTaHOBHUTD,
JgonyckaeT Au dopmyaa, coaepxramiasg 3TO YA~
CAO, BHIMOAHeHHMe mocrpoenns. Hemenxmii ma-
remaTuk ‘Aam6epr goxasan B 1766 r., uto
MHCAO T NPHHAZAEKAT K POAY UYHCEA, Hasbl-
BAEMbIX HECOMSMEPHMBIMU (AAM HpPpPAYHOHAAD-
HbIMH); Tak¥Me uYuCAa HEe MOTryT ObITb TOYHO
BhIpameHnl KoHeuHniM psagom mrdp. Cpezn
He-MaTeMaTHKOB paclpOCTpaHEHO MHEHHe, UTO
HepaspemuMOCTb KBajpaTypsl  Kpyra o6y-
CAOBACH2 HECOMBMEPHUMOCTDBIO YHCAA T, TAK Kak
Heab3s1 6yaro GBI MOCTPOHTD YMCAO, BhIpARAIO-
weecss 6eckoHeuabnM pagom Ludp. IJro oboc-
HoBaHUWe HenpaBuAbHO. CymecTsyer TakoH pog
HECOM3MEPHMBIX VIMCEA, KOTOphle MOoryT OmTh

14



mocTpoeHnl. B xawectBe mpmMepoB yxamem

uncaa ¥V 2 n V' 3; oun BhipaxaioTcs ZecATHY-
HbIMH Zpo0samu ¢ 6eCKOHEUHDIM pPSAAOM LaPp
HocAe 3anATOH, M TeM He MeHee HX Aerko
MOCTPONTDb: TEPBOe — KaK CTOPOHY BIIRCAHHOrO
kBagpara (puc. 4), BTopoe — Kak CTOPOHY
BIHHCAaHHOTO PABHOCTOPOHHEro TPeYTOABHHUKA

(pmc. 5).

g
L

RV2 =

PRI gt
T e R

—
Prom—

WQ

Ukl
>
X
o
o~
|

|

|
‘i
!
'
W
‘@;

Boo6me, Bce Te uucia, KOTOpbie [OAyHa-
IOTCA TYTEM OJHOKPATHOrO HAH MOBTOPHOI'O
(0O me GeCKOHEUHOrO) H3BAEUEHHUS KBajpPAT~
HOr'O KOPHSA, MOryT O6BITH CTPOTO TeOMETPH-
YeCKH MOCTPOEHEL,

K sromy poay mecomsmepumnix d9HCeA T
He npunagrexar. B 1882 r. memeuxuid marte-
maTHk Anuniaeman omy6ankoBaA HcCAeXOBaHKe,
H3 KOTOPOTO BBITEKAaeT, YTO YACAO T He MOXeT

15



6trTh OOAYYEHO B PESYABTATE ROHEYHOTO pAjR
H3BACHeHHIH KBAAPATHOTO KOPHA. leM CambiM
YCTaHABARBAETCsS - HEBO3MOXHOCTb NOCTPOEHHA
(OpMYAB KBaZpPaTyphl Kpyra,a CACJOBATEAbHO,
H HepaspemuMoCTb STOH 3ajadd.

JokasaTeabcTBO HepaspemmmecTH Kaxoii-
au6Go 3ajauu paccMaTpUBaeTc B MAaTeMaTHKe
KaK CBOEro poja pelieHue MPoGAEMbI, MOTOMY
NTO TaKOe yTBEpMAEHHE ZaeT BIIOAHEe Hcuep-
AMBAIOIUAK OTBET HA MOCTAaBAECHHMI Bompoc.
B sToM cMmicae goka3zaTeabctBo ABHAeMaHa
MOXHO CUHTaTb pemeHmeM 3ajadyd O KBagpa-
Type Kpyra, pemeHEHeM, IOAAraloljAM KOHEU
AByXTHICSIYEeAeTHeH paGoTe Hajg 8To# mpobae-
moit. [Ipogoaxaror muckarn apyroro pemenus
8ajJaUYM TOABKO MAaAOCBEJyIIHE AIOGHTEAH.
»TAaKHX HCraTeAell — mucaa ewme B 18-m cro-
Aetmn MaTemaTuK JMamGepr — Bcerza Gyaer
ZOCTATOYHO, M €CAM CYAUTb O GyAymIHX mo HX
npexmecTBEHHUKaM, TO 8T0 6yAyT mo 6oapmeH
YaCTH AIO4HM, MaAO CMBICASILHE B E€OMETPHH H
AMIICHHLIE BOSMOXHOCTH IIPaBHABHO OLEHMH-
BaTb CBOM CHAbl. laM, rge HM He XBaTaer
3HAHUA M NOHMMAEHUA, Ije OHH HE MOTYyT HH-
4ero CACAATb € NOMOIIbI0O NPABHALRBIX NOCAE~
ACBATOADHBIX BBIBOJOB, TaM Maxjxa CAaBbl M
ZEHer cosZaeT COQH3MbI, KOTOpbHIE Yalle BCEro
He OTAMYalOTCd HHU o0cobofl ToHKQOCibIO, HH
0c060H 3aMbICAOBATOCTBIO

16



(Ucraeres paccmorpers eme Bompoc: Hyx=
HO AM TOUHOE pelieHUe KBAJPaTyObl Kpyra Zast
dpakTrueckux pacyeroB? OkaseiBaercs, Ha-
ROOHOCTH B TOYHOM pENIEHHH STOH 3aAauM
HUKOTJa NMPAKTH4YeCKH He BosHuKkaer. Jocra-
TGUHO PACHOAATATb TAKHM PenleHHEM, KOTOpOe
Aapaxo 6m NPHOGAMMEHHBIH pPEe3YABTAT C XKe-
AaeMO¥ CTeNeHbI0 TOYHOCTH; & STOT'C MONKHO
AOCTHYD, MOAB3YSICH Zake YaCTbI0 HIBECTHRIX
ys#e uapp B BhipakeHHH T,

Kakyio TouHOCT® MOKHO IOAYIHTD STHM
BYTEM, BUJHO W3 CAOB 3HaMEHHTOro (Qparuys-
ckoro acTpomoma mnpomaoro Beka @Dpamcya
Aparo. B cpoeit ,,O6menonaruoil acrporomun®
(1849) om mucax:

»1]oCMOTpHM, € KaKOIO TOUHOCTDIO BOSMOXHO,
NOALSYACh LuppamMu T, BHIYUCAHTD XZAHRY
OKPYXHOCTH, pazMyc KOTOPOi paBeH cpegmemy
paccroanuto 3eman ot Coarna (150 000 000 rm).

,Ecanm aaa © Bsarp 18 uudp, TO ours6xa
Ha. OfHY €AMHMLY B NoCAeAHedl LHppe WOBAe-
yer 3a co60# B AAHHe BBIUHCAAeMOH oOKpy=:-
socru morpemuocts B 0,0003 muaanmerpa; ato
ropasjo MeHbIIE TOALIAHBI BoAoca. *)

*) A naowaav 3amow kpyra, — 1060puUM
Apaio 8 Apyrom mecme KHUIU,— MOKHO 8bl-

2 17
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»Mbl B3sian 18 uudpp =w. NAerko npegcras
BUTb cebe, Kaxyl0o HeBoo6pa3smMO MaAyl Ko~
TPEIMHOCTb CAeAaAU 6bl, NPH OrpOMHOCTH BbI-
YHUCASIEMOR OKPYXHOCTH, €CAH 6bl BOCIOAD3O-
BaAHCh JgAasl T BCeMA H3BECTHBIMH e€ro Hug-
pamu.

o,/13 ckasanmoro scrHo, kak 826Ay&ZalOTCA
Te, KOoTopble ZyMaloT, 6yITC Hayiit HIMECHHAH
6b1 cBoit BHJA, M WX INPUMEHEH4sT MHOrO BBI-
Urpaim 6Bl OT HaxXOXIZEHNA TOYHOTO T, CCAH
6b1 OHO cyIlIecTBOBanoO“.

Urark, game arm acrponommm, — Hayxw,
npuberapoiiell Kk Hanboaee TOYHLIM BbIYHCAe~
HUAM, — He Tpe6GyeTcs BIOAHe TOYHOro pemnre~
HHA KBajpaTypnl Kpyra.

/"'".75 II‘
V'
-“ ) \
l“’
L J
H‘

YUCAUMD C MOUHOCMLIO JLO BEAUHUHBL ITPO--
CMPAHCMeEa, 3AHUMAEMOL0 MEAbYQliLuEl NOLAUH-

kori*,
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1. B CTapRHY HPH OHPEJeACHHH MOAOIIaz’
RPYTAOTO YYacTKa SEMAEMEpbl YacTo ITOCTY-
MaAu TAK: CYATAAH KPYr PaBHOBEAMKHM KBaj-
PaTy, MEPHMETP KOTOPOro PaBEH ZAHHE OKPY A~
HOCTH Hsmepsemoro yuacrka. Kaxyio orHocu-
TeAbHYI0 omnbkry (B npoljeHTax) OHM IIPH BTCM
Aerarn, ecar npuasath ® = 3,147 (dror cno-
co6 BOCXOZAT K BpemeHaMm zpeBHero Ermmnra:
OH yKasaH, Hapsgy € APYrMMH, B mamapyce
Purpa. B cpeauue Bexa oH 6nIA mHpoOKO pact
npocrpaHeH Takxe B Erpome).

2. B apesneii erunercroil pyxomnncu (B, ma-
nupyce Punga“) Haxogum ciegyionlee mpasHAc:
AASl onpejeAeHUs] MAOIIaZH Kpyra: OHa paBHa
mAOmajM KBajpara, CTOPOHA KOTOPOro co-

CTaBASET g auamerpa Kpyra. Onpegeanre

OTHOCHTEAbHYI0O omubKy Takoro pacyera B
%/%/, npumumam © = 3,14,

3. Y =Hac Bcrapury ynorpe6asaca cxog-
HWE ¢ ZpeBHeerumerckum (cM. HpeFMAYMIYIO
3a2a4yy) MpUEeM BLIYHCAEHHS MAOLIAH KPyra,
PEKOMEHZyeMBIH CTapUHHBIMH PYCCKHMH PyKO-
BOZCTBaMZ II0O 3eMAEMEPHOMY JeAy  MAOMazb
KPyra NpEPaBHHBaAacb NAOILAAH KBaZpPaTa CO

9 19



7 :
CTOpOEAMH, PABHLIMH —o— AHAMETPA. Kaxo#

crroco6 TouHee — BTOT MAHM JpesHeernueTckui ?

4. Baaanc namena (1656 r.) gasm Bpiuncie-
HUSA T CAeAVIOWHE DA

T 2 2 4 4 6 6 8

———

2 -1°'3 '35 ' ® 7T 1

H T, J.

Aeli6auy sumBea (1674) takoe paBeHCTBO:

T 1 1 1 1 1
bl R B S i B VR

[louemy sTHMH paBeHCTBAMH HEAb3S BOCHOAL-
30BATHCA AAsl TOUHOH KBajpaTypnl Kpyra?

5. Haaycexuit wmaremaruk DBpamarynra
(V11 Bex) npearomur gas 7 caeay:omee mnpu-
6AinKeHHOE BLIpaXKeHHe;

7‘—’-‘-’“—1/-1—0——

Kex npomompio @»Toro Bmipamenus npuban-
XEeHHO pemuTh 3ajauyy O KBajparype Kpyrar

6. [IposepnTe caregyrouree npnGAHKERHCE

PaBEHLTBO: ____ _
r=V 2 +V 3

Kar BocmoansoBaTbC:1 3THM COOTHCUIEHHEM
A1 NPHOAMREHHON KBajpaTypbl Kpyra? .

20



7. [IpoBegdrre npnbGAHmERHOE PABEHCTBO
r=18+118

Kak BocmoAbsoBaTbcsA MM ZAA npubinxen-
Holt KBajgpaTrypm Kpyra?

8. [lpoBeprre caeazylomee cooTHOmeHRE:
MepuUMeTp NPAMOYFOABHOrO TPEYTOAbBHHKA C

kKateramn B 1 1 n —g—- AvameToa Kpyra, mpu-

5
6ANmEeHHO paBeH JAHHE OKPYXLHOCTH STOro
Kgyra.

Kak nmomompio sToro coorHomenusa mnpw-
6AnXEHZ0 pemHTb Sajayy O KBajzparype
Kpyra?

9. loarangcxnit numerep Ilerp Meuni
nameA (B 1585 r.) graa © aerxo zamomuHaemoe

-

355
Bbpamesye . [IpeacraBuB ero B BHAE Ze-

CATHYHON ZpobO¥, YCTAHOBHTE, CKOAbBKO B HeH
BepHbIX UHPP.

10. Ilpuayma¥fite camocrosiTeADHO KaKkoe-
I:H6YyAD NPaBHAO, NPAKTHYECKH YAOGHOEe aAAA
6BCTPOTO MPHUOAMKEHHOrO BOHIYHCAGHHA HAO-
yazu Xpyra.

Pt
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OTBETbI M 3AHVlﬂ

1. Ecan pagdyc kpyra K, To miomazgb ero
% R% a gauna okpyxmoctu 27w R. Ksagpar,
Niomazb KOTOPOTO CTapUHHOE HPABUAO NpPU-
HEMaeT PaBHOH MAOWaZ# KpPyra, HMEeT CTO"

n ™
POHY AAHHOIO 2nR _ . [Taomaap Taroro

-4 2
KBagpaTa paBHa
WR 3 7:2R2
( 2 ) — 4

<]

OrHomenne
2 R2
4 L4
NOKa3bIBAET, YTO CTApHHHOE IMPABHAO JaeT
HpeyMeHbuIeHHe nouTH Ba 220/c.

2. 13 ornHomenus

(—g’-.m )2: <R

XeTKO yCTAHOBHTb, 4TO H3AOXEHHOE B Sagaye
IPaBHAO JaeT NpeyBEeAHNYEHHUE IIPHMEOHO Ha
0,6°/0.

3. IlpaBuro gaer npeymuenvmeHne npmu-
mepHo Ha 21,20/o,

4. O6a BbipaxeHWs1 He pemalT S8ajgadn
O KBagpaType Kpyra, NOTOMY YTO OHH He Mo:
ryT GniTh MaHAeHDI ITOMOILL IO KOHEUHOr'0 THCAA
MaTEMATHUYCCKUX ollepalni.

22
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5. IlocTpour (puc. 6) npamoyroAbHmli Tpe-
JrOABEBHK ¢ KateTamH B 1 u 3 eguuunnr gan-
HBI, MOAyYaeM rHMIOTeHy3y gauHoio B V149,

T. e. V' 10 rex me egmmmu. DroT orpesok npH-
6AHREHHO BLIPAXAET JAUHY OKPYHHOCTH, ZHa-
MeTp KOTOPOH paBeH B3ATOH ejUHHIE JAHUHBI
3uas ®TO, MOKHO NOCTPOUTH MNPSMOYTOAbHHK,
NPUGANKEHHO pABHOBEAHMKHH KPYry; TaKuUM
NpsMOYroAbHHKoM 6yaeT, Hampmmep, NPsIMO-
YFOABHHK CO CTO-

1 ———
1 1/ 10 i pH C. 6
-———2 —

€AIUHHL JAAHEBDI.

s =

Ji

[Nocrpoeneniii 1 H
I PAMOYTOAbH HK ' 3
Aerko  mpeepa~ = =
THTb B PaBHOBeE- == =

AUKHMH KBajpar.
(Cm. puc. 3 u oTHocswmiics k Hemy Tekct).

6. Cymma V' 2 +V 3= 1414 + 1,732 =
= 3,146. 3uas, uro npu paguyce, paBHOM ezu-
Bune AAuEB, ) 2 €CTb CTOpPOHA BIHCAHHOTO
xBagpara (puc. 4), a J 3—cropona snrcamuoro
PaBHOCTOPOHHETO TpeyroabHHKa (pHC. 5), aerxo
MOCTPOUTD OTPE30K, HPHUOGAMKEHHO PABHDIMH
AruHe mnoAyokpyxuocta. Jaasmedmuit  xoz

HOCTPOECHHUs YHUTATEAb HaHJeT caM, PYKOBOZ-
- CTBYACb yXasaHHUAMH, JaHHBIMU BblHIe.
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7. Cymma 1,8+ V1,8 =1,8+ 1,342 = 3,142,

Aan nocrpoenns orpeska B 1,8 + Y'1,8 eaunuy
AAMHDI, HaZ0 YMETb MOCTPOUTb OTPE30K paBHLIH

V 1,8 eaunny zaunsl. [Tocrpoenue momer 661
BbINOAHEHO, KakK
HaXOX JZeHHE
cpeaue - IPOIIOP-
Il HOHAABHOTO Me-
MAy OTpPE3KaMH
B 1 % ¢ 198 €xa.
aauesl (puc. 7).
Haree — cm. pe-
meHNUd npeablgy-
Iux 3azad.

8. Tax kak Boipaxenne

3oy (o 4

paeno 1,8 + V18, To sagaua aBAserca Bu-
AOH3MEHEHHEM MNpeAbIAYIei.

9. Cem# BepHBIX LEPP.

10. Iloao6HBIX mpasMA MOXHO MPEAAOXHTH
mHoro. Bor ogHO M3 BOSMOXHBIX: NAOILAZD

3

Kpyra npuOGAH:XkEeHHO paBHA 4 TAOazmM onu-

CaHHOrO KsajpaTa IAIOC IMOAOBHHA JECATOMH
zoan B8TOH BeAnuuHbl, JAerko BHZETb, YTO
sxecb T NPUHHMaeTcs paBHbiM 3,15 — mpu-
6AnKEeHNE JOCTATOYHOE JAA MHOTHX IPaKTH=
YeCKHAX LeAcH.
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1IN ummniﬁmu s en uu

HUcropnneckne cBeaenusn, oOTHocAmHECA
K sagage O KBajpaType Kpyra, H3AOKEHBI
B KHHrax:

Il e i v e m, [.—Hcroprsa maTemaTnkn B gpen-
noctn u B cpegaue Beka. [ TTH. 1932. 230 crp.

Ksa =0 pu, ®.— Hcropna sremenrapHoi
maTematukn. ,Mathesis“. 1917. 478 crp.

YUsaaruna, A.— Apxuumes. I'TTH. 1934.
40 crp.

[loresnbie cegenua paror 6pomropst:

Bormnukosekni, P.— [Iromazun n ¢n-

rypst. Akaz. Hayx CCCP. 1937. 136 crp.

Ae6eages, B. — Ouepkn mno mucropunm
Togubrx Hayk. Brin. IV. 3namenurnie reome-
Tpuuecknre sagaum gpesHoctd. 1920, 71 crp.

CambiM DOAHBIM COYMHEHHEM HA STY TeMy
ABAAETCA KHATA:

O xBazparype xpyra. OHTH. 1936. 236 erp.
Kaaccuueckne counmennsa Apxumepa, [rof-
reuca, Aambepra n Aexangpa, koTopnM npeg-
nocAaH ouepk mo ucropuu Bompoca (M. Pyzuo.



Heua 50 xomn,

MATEMATHYECKHE 3AJAYH
H 'OAOBOAOMKH
TOI'O 2KE ABTOPA

Apndmernaeckue GoxXyChI
Apndmernueckne pebychl

3agymail YHCAO (MaTeMaTH4eCKHH OTraguux)
Aare6pa BHa KaeTuaToOli Oymare

JBamanl ABa —- OATH

HaitauTe omubry (reomerpuyeckne copusmoi)
T'eomeTpHIECKHE TOAOBOAOMKH CO CIIHIKAM:I
Ozaenm pocuepxom

Marzueckue KBaapaThl

BricTphlii cuer

3azaun daucoma

o5 3HAIO..KAK BaC 30ByT“ (maTemaTm4YecKnid
OTTajX4YHK HMMEH.)

IPOJAXKA H3ZAHHH
JOMA 3AHHMATEABHOH HAYKH
B KHOCKAX COIO3IEYATH
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