. W)

C.E. BEAOIEPOE

..

NITh N
3HAMEHMUTBIX y
SAJJAU ¢

NIPEBHOCTH 4 W



Innoxparng CGauss
"‘Apxtpundng PWantzel
‘ApxoTag FLindemann
Abu--Wafa i H. NOBAYEBCKNR
Omar Knayyam f ANAPKOB
Alkaschi f N.YARAROB
F- Viete i H.YEBOTAPEB
R.Descartes ; A.ROPOQHOB
D-Bernouiti o D MoPRyXAR-
L.Euler ! -BOATOBCKOA
AlLegendre | § HECTBPOBHY

nSin’me -mSin‘ne =0
n(x"™1)’- mxm'"(x"-i}z_-- 0






POCTOBCKIF-HA-TOHY .
OPIEHA TPYAOBOIO KPACHOMD 3HAMEHI
TOCYIAPCTBEHHBIF YHHBEPCHTET

C. & beacaencd

IH9Thb
3HAMEHUTBHIX
SAIJAY
APEBHOCTH

Ucmopust u cobpemennas
meopus

Hanareascrao Pocrtosckoro ynusepeHrera
1975



YK 070010

Hewasaercs 10 NOCTURDBACHIIO Y HEHOR0 COGEL G
MELAHUKO-MATEMUTURECKOZ0 PAKYALTETA
Pocroeekoeo-na-ony opdenu Tpydosozo Kpachoeo Juament
POLYIAPLTEERHOZO [HUBEPCUTETO

Otserersennpil pegaxrop 10, T Bunorpanon

C. E Beaosepos TlATe 3HAMEHHTLIX 3a4au APEBHOCTH
{(Uctopus u cospemennana Teopua), MHsgateancrso Pocroeckore
vinsepcurera, 1975,

320 crp.

B pafiore paccMaTpupacTed HCTOPHSA 4 COBPEMEHHAA TEDUMA NATIL SHA.
MEHHTLIX 3ajad JpepiocTH: KBAIpaTypa Kpyra, TPHCEKUNA Yrad, VIeoe-
nee KyOz, OGAEHHC OKDYHHOCTH 113 PABHME WACTH, KRIDHPOBARID OYHO-
wei, leapune p MOIOTPAMHH Aajlsd M BOTPOCOB, COCTADISHHBLX 81570 POM,
Gyaer CnocoGCTRODATL AYYHUIENY YCEOSHHID HENOTADRIX BOOPCCOD  T20DHE
TATH SHAMEHMTIIX 3a1aY APESHOCTH H MOKET CTHMYJNPOBLTL  fGH020a-
TCABEVI0 MOJADZoML lid TNOTHTER. CAMOCTOATENLOrD pelleHMds elle uspe-
IIEITHER BOODOCCE CODPCMEIToN TeOpHH NATH 3a7av JPeRHOCTH.

Kanra Oviocr noaesHoR nta ymTenefl MaTeuvaTHKH, CTYZCHTOR o Yad-

UIHXCH CT2PIEEY KaIaCCoB. KpoMe TOTD, ef MOMKHO NCAOMRIORATB TR H3Y-
HElTHHE SICTORMN MATeMADHKE H HEKOTOPBIX [E3JI800H KYPoa DLICHicH Mate-
MaTHEd. OHa TAKMKE MOMEeT CIVAHNUTL JOOHTENINM MATEMATHUKH Jad [(TURE-

IeHAR YDOHRHR MATEMATIYLCHCH KYILTY PLIL.
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BBEOEHHE

MareMarduccKkie 3a0aul, BOJUHKAOWHE B HMH3HH H B [paKTHie-
CKOI ASATEeNBHOCTH J10JCH, B TeXHWKE H B HAyKe, B TOM YHCHE i B
MaTeMaTHKe, BeCcbMa MHOTOYHCIRNNS H pa3HooOpasHel.

Vuenge IpaniibiHo cTABATL 3TH 3a1add, XO0pollo H OLeTpo pe-
WATL HX BLICOKO TEHHJ0OCE HA BCEX CTVIEHS X KYJAbTYPHOTO DA3RHTHA
Jawiel, ocobeHHD B IMOXY HAYUHO-TEXHWUECKOH PEBOJIONHH, KOrdd
MATEMATHKA NPOHHKAET Bo BCe HAYKH H Bo Bee Chepnl AeATeanHO-
crH aoaeil. PetlenMio 3ajau OTBOJHTCA MHQOTOQ BPEMEBHH MPH H3IY-
NeHHH MATEMATHKH B IKOJAX H BYaax.

Cpend MAaTGMATHUECKMX 3ala4 HEKOTOpHe i01b3YITCA 0CO0oH
NOOYAAPHOCTRIO, UM CO BpeMeHeM HpPHCBaHBaAMmT FIHATETEL: «HENOIRA-
IOILHECs», €KOBAPHbler, «MEMYVIKHIE MATEMATHEH», &BeJIHKHeRr,
CHENPHCTYIHBIE KPeIloCTH, «3HaMenHThie®» H 1. II.

OcoGesnp Goablioe BHEMAHHE TPHBIeKald K cefe B TeueHHe
MHOTHX CTOJETHH 3a7aTH, KOTOpble ¢ TaABHHX BPEMEH HIBECTHbL KaX
«3HAMEHHMTHIE 3afauu APeBHOCTH», [lon »THM HaspaHHeMm oOn'uHO
(hHTYPHPOBAIH TPH 3HAMEHHTHle 3ajaun: 1) ksagparypa kpyra,
2) TpucekuHa yria, 3) yaroesue ky6a. Hexotopwe abropnl ¢ noi-
HLIM OCHOBaHHEM TNDPHYHCTTIOT K HHM elle dbe 3aTaidH APEBHOCTH
1) AeACHHC OKPYIKHOCTH Ta PaBHble 4acTd (MOCTPOeHHE HPaBHib-
HEIX MIOPOVIOABIMKOB), 2) KBanparypa JVHOUEK.

Bee 3rn 3agavyn BOSHUKIM B TAYDOKOH JPCRHOCTH H3 NpPAKTHYE-
cikux norpebuocreit miogedl, ITa nepnom stane csoero cyulecTsosa-
U OHM BLICTYMATIH KAK BhiMHCGJAHTENLHBIE 33J1aTH. 110 HEXKOTOpRH M
CRENenTan:» BLIYHOTATACE H'}Il(.']l’.)h[ft HbiE 3HAYeHHA HCKOMLBIX Be-
AWUMH (MJ0MANh Kpyra, [AaHa okpyseocTH H Ap.). Ha sropom
srane HCTopuu athx safgau (VI B, jo w. 3. — VI B, #. 3.) npoucxo-
AAT CYUIECTBEHHBIE H3MEHEHHT HX XapaxkTtepa: OHH CTAHOBATCH reo-
METPHYEeCKHIMH {KOHCTPYKTHBHBEIMH) 3a1a9aMHi.

B Hpepnefi I'penun B 5T0T HepHOI HM TIPHAANH KJISCCHYECKHE
dopyyauporkn: 1) HOCTPOMTH KBAApAaT, PABHOBENHKHA  HAHHOMY
Kpyry;, 2) pasieaut, JANHLIH yrog na TpH pasHule uacts; 3) no-
CTPOHTE peGpo HOBoro KyBa, ofbem Kotoporo Oonia GBI B ABa pasa
foanlie nanHoro Kyba; 4) MOCTPOHThL NPABHABHBIE —N-YTOALHAK
(pa3zesnTh OKPYIKHOCTBL HA m PaBHBIX wactedl); 5) NOCTPOUTL mips-
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MOnnHeHyo (Hrypy, paBHOBe]HKYI0 AAHHOA KpYroBofl JyHOUYKe,
Bee stu reoMerpHueckde MNOCTPOEHMSN NpPeAsaraioch BBEITOJHATH
C NOMOLIBIO LHPKYJIH H JHHEHKH.

IMpocrora hopMyNHPOBOK 3THX 3alau H «HeNpeogoauMbie TPyA-
HOCTH»; BCTPETHBINMECH HA MYTH HX peuleHHs, cnocoSCTBROBAJNH poc-
TY UX NonyaspHocTH. CTpeMAch AaTh CTPOTHE PelleHHA YKa3aHHBIX
3ajau, ApeBHErpeuecKHe yUeHble €NONVTHO® NOJAY4aaH MHOTHE BaXK-
Hble pesyabTaThl AJad MATEMATHEH, ITO cnocoGCTBOBAlQ NpeBpatie-
HHIO pa3pOJHEHHBIX MATEMATHUECKHX 3HAHHA B CaMOCTOHATENhHYIO
NeIYKTHBHYIO HayKy (0COOEHHO 3aMeTHBIH caeq B TO BpeMsA OCTaBH-.
nn nndaropuitus, Iunnokpar Xuocokui 1 Apxamen).

Tpetuii neprox B ucropun stHx 3anau (VII—XVIII 88} xapaxk-
TEPH30BAJCH TCM, YTO UEHTP HHTEpeca X HHM TePeMEecTHJICA H3
Hpeswei Fpeunn cnavana p crpannt Bocroxa, a satem B Esponefi-
CKHP (;Tpai-H.I, B 3TO BpeM#a NPpOAOJAATOCH NPHMENENHe H COBEDILIEH-
CTBOBAHME METOJOB APEBHHX TPEKOB NpH pellleHHH 3anav, KOTOpLIE
CTAnH YIKE HA3ILIBATHCA ¢3HaMenHTHMH», Hapsaay c stuM navames
npollece cBeZeHHA STHX 3ajad K aaAreSpaHtuecKkHM YpPaBHEHHAM H
MpHMeHe:e aHAJHTHYECKHX CPeNcTB IS -NPeNCTARNCHHA H BBIYHC-
JEHHA H{!ROTU]}H}( HCKOMBEIX BOJHUHH, B ITOT HEepHOM YHCIG YYeHbIX,
JAHHMABIWIHXCH 3HaAMENHTHIMH 3JaladdaMHd JADeBHOCTH, CHJALHO BO3-
pocino, Ho Hauboaee CYLecTBEHHOe BJAHsAHMe Ha JadbHefillee paa-
BHTHE HX TEODHH OKa3anu pesyabrath pabor JI. Siaepa.

HoBmifi stan (kodey XVIII—XIX BB.) 03HameHOoBascs 3HEpruYy-
‘HEIM HACTYMJIEHHEM HA TPYILHOCTH, NperpayijaplliHe MyTH K pellle-
HHI0 3HAMEHMTHIX 3afau JAPEBHOCTH, ¢ TIOMOILbIO €OPYIKHSA», MOABHB-
Werocs K STOMY BPEMEHH B MaTeMaTHKe, H NOKOPEHHEM UETHPEX H3
MATH «HEeMPHCTYIHBIX KpemocTeiis (IeJCHHe OKPYIKHOCTH Ha pas-
HBe 1acTH, TPHCEXLus yraa, yasoenwe Ky0Ga, KbanpaTypa xpyra).
Moxopurensimu 3THX 3anay Guan Iayee, Banoeas u Jluageman. Ha
ROLCTYNAaX K WTYPMy 9THX 3ajau-Kpernocreil GOabMIYID poJde Chilpa-
nu Biep, JlauGepr, Jlexanap, Jluysuias, I'. Kasrop ¥ IpMur.

Ho dctopHs atux nATH 3anau He obopsanack na pafoTax Noko-
pHTeneil gerhlpex H3 HHX,

B nocieanne AEcATHAETH TOJVYMEHH MHOTHE HOBBIE CIOCOOH
TOUHOTO M mpubakKenuoro pemexus uX. CoBeTcKHe MareMaTHKH
H, I'. YeGorapes 1 A. B. [lopoanoe NOKOPHAH U NATYI 3anavy, He
noanasasulyics sapyoerkunim  MaremartHkam XIX u wawana XX
croanerun, a [. d. Mopayxafi-Boaropckofl, Bx @, Karan, H. M. He-
cmpoan, A. C. CMorop:KeBckHil H JpyrHe NEepeNecaH 3HaMeHHThie
3anaqy JApPEBHOCTH B HEEPK/AHTOBL TEOMETPHH H HOAYUHIY BAMHBIE
pesvabrarel. MHOTHE COBETCKRE MaTeMaTHKH Aa/u HOBHe cnocobbl

lpEI’J_IEHHH STHX 347144 B NJOCKOCTH E.BI{.'lH,ﬂ,a, axXTHBHO NONYAAPHIH-
DPOBAMH 3TH 3a1dUf CPEAH MOJOTEKH,
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Ecau 3 mpouriom Belyuyio poib B pa3paGoTKe TEOPHH 3HaMe-
MHTLIX 327184 ADEBHOCTH H HX LONY/SPH3AUHK HTPAAH  MATEMATUKH
Hpesueit I'penun, apafofA3LUHbLIX u eBponellckux crpan (vcoGenno
(DPEHU;HH # lepmannu), To teneps 3ta poab feccniopHo NpuHagie-
AHT COBETCKHM MATEMATHKAM,

YKa3zaunasd 3Jecb NePHOAHIAINA HCTOPHH 3NaMENATHX 3anay
APEBHOCTH TIOJOKEHA B OCHOBY KOHCTPYKUMH NAHHOA KHUrHM, FBJIS-
wiedicss o6pabotkoft cnenxypca «lcTopha # coBpeMeHHas Teopus
MATH 3HAMEHHTLIX 3a71ad APEBHOCTH», YHTABUIETOCSE ABTOPOM CTy-
AenrtaM mexmara PI'Y (6yayiiam yuntensam).

Hannas Knura Bo MHOroM OTJAHYAeTCAa oT PaboT, MOCHAWIEHHLIX
HCTOPHH 3HAMEHHTHIX 33704 JAPEBHOCTH. B nefi PACCMATPHBALTCH HE
TOJNLKO HCTOPHS!, HO W COBPEMEHHAS TEOPHA M He TPex, a nuaTH 3Ha-
MEHHTHIX 3ajlay JApeBHOCTH.

B knure Ha ocHoBe anamuia Goabmore GaKTAYECKOr0 MatepHana
paccMATPHBAIOTCS H HEKOTOpbie 00llHe BONPOCHI © NPOHCXOH(IE-
HHH H CTHMYJIaX PA3BHTHA TEOPHH STHX 3ajadu, NePHOINH3alHH HX
HCTOPHH, WX PO/ib B HCTOPHH MaTeMaTHKH, B NOBbIEHHH HHTepeca
K MaTeéMaTHKe ¥ MOJAOIEAHHT H B MOBLITIICHHH MATEMATHYECKOH K:\fﬂb-
TYpu mobGureneii maremartikd, Ha ocdoBanuy paGor apaBofaniuHbix
MATEMATHROE, NepeBOlibl KOTOPRBIX OOABHJAHCE B TOCLTEAHNHE TOIH,
OCBellleH MX BKJaJL B TEOPHIO 3HAMEHHTHIX 3a1d4 APEBHOCTH, 3lech
BIEpPELIe MOKA3aHA PONR MaTeMATHKOE HAUIEl CTPaHbl B PASHHTHH
TEOPHH H B NONYIAPH3ALUH 3HAMEHHTHIX 3a1au IPEBHOCTH.

B Kuure cogepmurci Goablioe KOJHYECTBO 3ajav, CBA3AHILIX
CO 3HAMEHHTHIMH 23alavamMy ,IlpeBHDCTIi, pEI_LlE]I}‘iE KOTODEIX MO3IBQ-
JHT Jyullle NOHATL UX TEOPHIO, a AIG03HATENLHEIM UHTATENSM MO-
HET TOMOUYE CTATE M HA «HEXOMEHHLle TPOMNbi» B MaTeMaTHke, a 3a-
TEM HCHIHEITATE W PANOCThL OTKPWTHA HOBOro, Cyis 10 HallleMy Olbl-
TY paGoThl CO CTYASNTAMH H HIKOMBLHEKAMH, COACpIKaHie GOMbLIIHH-
cTBa naparpadios NMEpBEIX ABYX V4B W NMeROTOPLX nmaparpadon mno-
ClIeANHX [1aB JIOCTYNHO H WKOJAbHHKAM CTaplinx Kaaccos, Crynesd-
TH-MATEMATHKH, BJIAJCIONIHe OCHOBAMH MATEMATHYCCKOrQ anaziHia,
TEOPHE HHCE, BhiCIICH AArcOpLl H BHICUIEH TEOMETPHH, He TOALKO
MOTYT ToHATE COAEPKANHe BCefl KHUCH, HO # BLIHTH 34 €e TIpelpensl,
Kax 310 6b10 co crydentamu PTV, yvuacTBOBABHIHMH B CACHCCMH-
Hape H NHCABIIHMH AHNJAOMHLIE PHﬁOThl Ha TEMEI YKA3IANHOTO CHel-
Kypca. i

Orgeannule wactu 370l KHHrH Moryr OBITh HCNOAB30OBaHLI [IPH
HaY4€uHH obUlero Kypea HCTOPHH MATEMATHKH, & TAKMKe NpH usy-
YEHHW MATeMaTHKH B IIKOJaX, TeXHMKyMax u sysax, Boaee nonuo
MOMer EuhITb HCNIWIL3IODANA 3TA KIIMTra Ha El')ah'h'.‘Il;:TaTHBHHK 3aHA-
THAX B LKoJax, IPpH 4TEHUN CNEHKYPCa M MPOBEISHHH ClelceMHna-
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pa B MEAMHCTHTYTAX B yHHBepcuTeTax ua temy «Heropus u cospe-
MEHHAA TEOPHA IHAMEHHTHIX 3a7ay APEBHOCTH»,

Boamomuo, U0 AaMHAA KHura NOOYAHT HEKOTODHIX MOJCABIX
mobateneii MATGMATHKH 3aHATLCA TMOBLIUWIGHWEM YPOBHsl CBoeil Ma-
TeMaTHYecKoii KYJBTYPHl, @ HEKOTOPWM «KBaipaTypIiHKAM» H
«TPECHKUPONHCTAM» TIOMOKET TOHATH CBOH 3a6/yMASHHA, MPHBO-
RAllge X WAMPACHOI TpPaTe BPEMEN Ha PellleHde STHX 3anad UHp-
KyJem M aRHefiKof.

B monorpadum naHa 3arekcropas Oubaworpapmn. Llagpu B
KB2APATHEIX CKOGKAX, pasjieseuHble 3aNATHMY, 10 TOUKH ¢ 3ATATOH
YK43WBAIOT HA HCTOUHHMK, MOCJAe TOUKH ¢ 3aMATOH — Ha ero crpa-
HHUY.

ﬂpmmuaum K, TRKCTY, 3a[autl, BOTPOCE! U PCKOMENalnK Jai
8 KOHLie KAMKI0H T/IaBH.



Mudarop Apxur Tapenrekuit

Eexnnn Apxumen,



Fnasa 1

3HAMEHMUTBIE 3A0A4YH B ZIPEBHEM MHUPE
Ksaapatypa kpyra u JayHodek

Hs uyxcna mHOTOOBpasznWX MaTeMaTHUECKHX 3ajad, pellapliux-
ca B cTpanax Jlpepnero Mupa, mfTh 3ajau  NPHBACKATH K cebe
ocoboe BuHManue, Jru 3adavnd (KBajpaTrypa Kpyra, TPHCUeKIHH
yraa, ynsoenue Xy0a, JelleHHe OKPYKHUOCTH Na PaBHEle UacTH W
KBajpartypa JYHOUeK) B Pa3nble NEPHOAH HX MHOTOBEKOBOH HMCTO-
PHH CyUIECTBEHHO MeHAAH QOPMY W cojepiKasHe H WIpald pasuylo
poab B Marémarixe. B 5TOfl raame Mbl  PACCMOTPHM  TOJBKO NBa
RepBHIX MepHola HX HCTOPHM; B NEPBOM H3 HHX Bce STH 3ajaud
BBICTYIIANH KaK 8bIYUCAUTEALHLIE, BO BTOPOM — KaK 2EO0METPUULCKUE
(xoncTpvkTHsune), B st nepuoan HauGonee nonyaspHofi sagaueit
6uaa keadparypa kpyea. Bo sropom nepuofe, Koraa rIaBHyio poib
B PA3BUTHH TEOPHHM YKA3aHHLIX NATH sajay Hrpaiy JpeBHerpede-
CKHe Yuennle, ¢ 3ajadell 0 Kpaipartype Kpyra Obiia TeCHO CBR3aHA
H 3a7aya O KBAAPUPOBAHHH KPYTOBGLIX JYHOUEK, KOTOpas eile He
npuobpena ToTAa CBOEH CaMOCTOATENbHOCTH.

O ApPORCXOMIeHHH 3ajaun

3azaus o BWUHCAEHHH ILTOIIAAR KPyra TAK Ke, K&K H ApyrHe
MaTeMaThHyeckne sajaun B JlpeBHeM MHPE, BO3NHK/IA M3 HPAKTHYIE-
CKHX norpeHocTed. ' S

Ho npéxiae uem BO3HHKIA 3Ta-3ajaua, yenoBexk - JOJKeH Gobir
umerh npefcrasaennre O <KPYIJOM» B OTMIHYMHE OT KHEKPYNIOros.
O6uienne ¢ NPUPONOH H NPAKTHYECKAs JESITENbHOCTh JIONEH CTan-
KHBaJH HX C «KPYTJIBIM»: COJIHIE, NOJHAA JyHE, B OTJHYHE OT APY-
rix ee (as, BOAHB HA CTIOKOHHOMN NMOBEPXHOCTH BOALI OT GpolienHo-
ro B Hee KaMH#, MOTMepeuHbifi paspes CTBOJA NEpPEBA, JIHAHA, ORH-
chiBaeMas CBOGOANLIM KOHIOM HAaTAHYTOR BEePeBKH, NPUBA3AHHON
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K JepcBYy HAHM KOAGLIIIKY, KPYTABIH YJaCTOK 3CMJIH, OKDYMHENHUIT
BOMOW, H-T. 1. ; : -

IToapaxan ToMy, UTO BHAe/NH B Npupote, H yHelHBIIHCh H&
NpaKTHKe B lUedecoobpasHocTy NPHIAHHA HEKOTOPHIM TNpelMeTaMm
«Kpyraof» Qopmer Hau GopME LHIHHIPA H KOHYcA, OCHOBAHHA KO-
TOPpLIX OWAH TOXKe KDYrauie, JOIH NOCTENeIHO CTAJH HCIOAL3OBAThH
<Hpyrioes p npeaMerax GniTa, X03gfiCTBENNLIX NOCTPOfKAX H opHa-
MeHTax, Apxe0norH yCTAHOBHIM, 4TO elle B JalekHe OT HAc Bpe-
MEHAa HEKOTOpbie MHjble NOMemeHHs (Majalid, 0pts ¥ ap.)!, Bo-
JOXPAHHIHILA H 3€pPHOXpAHHAHIIE, KOASCKH, TIOCYAA, VKPaLIeHHS
HMEJH CBOUMH 3J@MEHTAMH H €KPYIJIOes: NOJEL MHIHIL, KOJOHHH,
Kynosa, Koieca?, NHHINA, OrBepcTHA, KPYrd M HacTi. KpPyros B op-
navenrax. [lo Mepe YCNOXHEHHs NPAKTHUECKOH JAeATENbHOCTH H
KYJIbTYPHOIO PAasBHTHA Al0Leli MOABHAHCL HeoOXOAHMOCTh M BO3-
MOMNIOCTL  NPHOGJAHIKESHHOTG BRIYHCACHHS TVIOMIAAH  «KPYIJIOTO®:
YYACTKOR 3eMJH, O0LEMOB BOJOXPANHIHIL M 3epHOXPAHHJAHLL HH-
aaHapudeckolf QopMbl,  LACWAAH TOMNEpedHOr0 paspesa JepeBa, a
TaKe BhlUHCAEHHH JUIHHEL JIHHHH, OKpyamuled cTBoa 1epesa (ToJ-
WHAY), AAKHB 06043 Ko/aeca, TONIHEL «KPYTJLX» KOJOHH H AJdH-
HLl JBHHH, OKpYIKaIICH «XpYIrioes noae, NHO HAH OTBCPCTHE,

THK, BIEp_Dﬂ‘[‘HD, H3 NpaKTHYECKHX ﬂDTp{{ﬁ-HﬂCTE‘.ﬁ H BO3HHRKRAA 3a-
Aa4a 0 DHIYHCAEHHH TAOLATH «KPYIaoros» W IAHHB JHHHH, OKPY-
Wajoulefi To «Kpyraoe», a 3atem NOABHAHCH H aGCTpaKTHBIE NOHA-
THA €KDYI» H OKPYKHOCTD». _

Kak pewianu Ji0I¥ 3TH 3alaud B Te JajJeKHe OT Hac BpeMeHa,
KOrja He GblIO eile HHKaKOHd MHECBMEHHOCTH, TPYAHO CKasaTh. 31ech
‘MOMC(HO TONBKO BBHICKA3aTh Npeianofoenud. ToJIHHY JepesBa H
Lanny ofofa Kodeca (OKPYMKHOCTb) OHH MOTAH, HanpHMep, onpeje-
JHTL AAMHON IHYPKa, NNOTHO oxparhiBaloomero ux. [laomans xpy-
ra OHH, BEPOATHO, BRIMHCANNH BecbMa [OPHOMHIKEHHO, CBOIA ee
KAKHM-THG0 O0pa3oM K BHMHCISHHIO NAOWATeH [PAMOJHHEHHBIX
turyp. Has npakrdxks Toro BpeMend Takas TOMHOCTH Morja BuTb
BINOJHE N0CTATOMHOM. _ : ;

O cnocobax pellledHs - 3THX 3ajau MH Y3HAIH JHIL Noc/ie no-
AnMeHHd nHcbMeHHnoctH. HawmGonee. ApeBHHe M3 H3BECTHbIX HaM
NHCbMEHHLIX MAaMATHHKOB, B KOTOpWLIX pacCMaTpuBalOTCa H 3TH 3a-
Hauu, oTHocATCH Ko Bpemeiw 1600—2000 rr. xo H. 3, T. €, ™1 J0-
KYMEHTH MOABHJIHCH 1A CEET oKOJI0 4 ThiCAY JeT Tomy Hasaj.

&

PeuenTsbl APEBHHX €CHNTAH H BABHJIOHAH

B Tperbem THCAYeneTHH N0 H, 3. Gepera Huna w pominy mexiy
Turpom u EsdpaTom Hacenannn Hapoasl ykKe ¢ ZOCTATOYHO BHICOKOH
kyabrypoii, [Ton Bansunem Sanpocos ycaomkuuellefics xosaficTBen-
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HOH jeATensHOCTH moaelt B nepoi GopMHpoBanua padoRIa1eabTes
CKOro O0IIECTBA YCHJAHIHCEH TeMNbl DASBHTHA NMPHMUTHOHON TEXHM-
KN U HAKOMJEHHS HAYUHBIX 3HAHHH, OTHOCAILHXCH K 0BJACTH acTpo-
NOMHH, MCXAHWKH H MareMmaTHkd, OrpoMHYI0 poJib B HAKOILIEHHH
HayuHBIX 3HAHHA H B PasBHTHH 00wef KyawTypid B Erunte u Bapan-
J0He B TO BpeMf CTalla HIPaTh NHCBMEHHOCTb, H3OBPETCHHAA elle
B 4-M ThICAUEdETHH Mo H. 3. Martemaruueckam Ky.IeTypa JpeBHHX
€rHITSAH ¥ BABUJOHAH NOCTHI/IA HAHBBICITEl CTCMEHH CBOEr( PAa3BH-
THH, NO-BUIHMOMY, B Oephos ¢ 21 mo 16 8. 1o H. 5. Coxpannslumecs
TIAnHPyCh® o rAMHRHBlE OUIEYKHY, 112 KOTOPHIX H3JTATAIOTCA MATe-
MATHUECKHE 34JAYH W PEUENTH WX Pellenus, OTHOCHTCH B OCHOBHOM
K YKA3aHHOMY NEePHONY; CPeii PasjHuIBIX MATCMATHUECKHX 3aiau
Tam BCTPEYAIOTCA H 384aYH HA BLIYHCAEHHE MAOMAITH Kpyra M JJd-
Hbl OKPYHKHOCTH. '

MarevaTHyeckHe 3HAWWA APEBHHX ErHNTAH H BABUIOHAH OBIIMN
PeuenTypHEIMH, GecopMyAbHLIME i De3LIMAHHBIMA®, TECHO CBiAAl-
HEIMH C MPaKTHKOR. -

Haufonee uspecTHMM JApenneeruneTckuM UATHPYCOM ¢ MATEMA-
THYECKHM COJIEPIKAHMEM fBAsieTCA nanupyc Axmeca (M0 HMeHH ne-
penHCYUKa), HAH HHaYe «JOHAOHCKHII», TaK Kax on xpauurca B Jlou-
AOHCKOM Mysee. Axmec mepenucaa ero okoao 1700 r. po n. 5. ¢ Go-
Jiee JpeBHero nanupyed. 2mot nannpve 6 naigen »-1858 r., pac-
wihposan u onyGaukosan dhsewaopom s 1877 r. [117]. B page
Aaajay Iroro nanapyca TpelyercAd HAaXoAuTe nNonlagd  QHCYp U
o0beMbl Tea. Tak, B oauolt M3 3amau Tpebyercs «HalTH NACWALbL
KPYTVIOro noaf, AHaMerp xoroporo paren 9». Penenrt waxomneHus
IIoWATH STOre NMOad TAKol e, KAK 0 PelenT HaXowIeHHMA naowa-
I OCHOBAHHS KPYIJIOro UHAHHAPA b sadadse nog Ne 41. B aroh 3a-
lave NAeTCA «HACTABACHHE, KaK BBUTHCAHTL KPVIALIA XJeOusidt am-
Oap 8 9 u 10 JoxTef®, 1. v. BLuHCANTE 00BEM NHJAHHAPA, AHaMET]
Koroporo 9, a Bricora 10 jokrteft, Pellent 1aa BEUHCASHHA Kpyra
rakoii: «Ot 9 otnumu 1/9, 7 e 1, B octatke Gyder 8. ¥Ymuomb 8
Ha 8, 310 nact Bd», JareM, YMHOMKHB 3T0 uHCT0 HA 10, OHH Haxonu-
Ji M ofLem «Kpyraoro amfiapas. )

Ecna nenoanzopate namu hopuyaw, 1o peuent APEBHHX eruil-
TN 104 BLIMHCTEHNH LJI0MALH KPYra MOXHO obJeub B Takyio gop-
Mynv

4o S|
{8 2
Sw=( —d |,
by g ’
rie d — AHaMerp AaHHOTO KPyra, a Sen — HeKoMAast MAOWEAbL KDY~
ra. 3ToT penent MOMKHO HCTONKOBATh Tak: eciu Ha BfY huamerpa

Kpyra mocTpodTh KBajpar, To oH OVier PpaBHOBEHKHAM JaHHOMY
kKpyry (pue. 1), B neficTRuTenuHocTy e pJoUlajb TAKOrQ KBagpa-
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T8 OyAeT TOABKO UPHOJHMEND PaBHA [LTQLLHTH
JLANHOTO Kpyra, MBI MOMeM TCHOEph JErKo yCTa-
HOBHTBH W CTelleHb TouHocrd storo peuenta, llo
PENENTY IPEBHHX eTHNTAH

g 4 256
(‘;’ d] =nR? orkyna o ==3,16,

/

B TO BPEM# KAK NeHCTBUTEJbHOE 3HAUCHHC T= Pre. 1.
—3,14159.., CuemzoBarenbHo, 0mHOKA, KOTOPYO
OllH AQNYCKAJAH OPM BBHIUHCACHHH MAOIALHM Kpyra, Manad, H Jus HX
NpaKkTHUECKHX Ueaeit Onlsia Heomytuma, Ho onud, no-BHIRMOMY, CUH-
TEAMM, YTO HAWJM CHOCOD TOWHOTO BHUHCAEHHA IIONIALH xp}'ra?.
B apyrom Apesneernnerckom Danupyce (AxmovHHCKOM) pac-
CMATPHBARTCS KPYT, OKPYKHOCTH KOTOPOro ccTh Cpeinee apHpme-
THUCCKOe NBYX OKpYIKHOCTEH ¢ paguycamu 5 1 10, u yTBepxraercd,
yTO IJIOUIAARL 3ITOrC Kpyra OGyler cpeilHee dpu(MerHUecKOe KPYrob
¢ pagpycanu 5 1 10 }
JInHHy OKPYIKHOCTH APEBHWC erunTsihe BHIMACANIH NO Pelenty,
yrJagBBalOWEeMyca B POpMY Ty

¥ B ‘_I
cﬂ(—] 44,
0

OTKYZ4 caeayer, uto n=23,16. ;
B BapHJIOHCKHYX KAMIONUCHBIX TEKCTAX, OTHOCALLMXCH [OPHMCPIO
K 1700—2000 rr. Ao 1, %, BCTPEYAIOTCS  TOMC 3a]aud, CBAIAHNBIE
C KPYIOM H OKPYKIOCThIO.
JDBECHble PEHENTLl JPEBHHX BAaBHJAOHAH I/ BLIYHCJIEHHA NJO-
11411 Kpyra MOMHO ELIPAsHTE COBpeMenuoil @opayaoi

1
Sip= —,
12

rne C — pauna okpyvaocrtn, Yrtode mpulitin K TaxoMmy penenty,
II}'}KI]U ol CUHTATL, UTO

1 C ) C

Swpes — Cr HAUTO — ==s==3 HAR, S T= —;

p or 6

% B cr
Tarna S.-:p——--; o C== TTa Cnefosateanno, BaBuIONARE MOAA-

rand, uto n=3. DTOT Pe3VNbTAT, KaK BHAHO, MEHEe TOUEH, YeM V
eruntan, Ho vuorne yuensie monaraior; 1ro BaBHaIOHAHE HMesaH Go-
Jee TOMHOE 3HAUCHHE JJAA 7T H HEKOTOpoe NPeACTABAeHHe O CBHAH
ANUHLL OKPYIKHOCTH € Laom 14610 kpyre [75].
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B omnoM M3 KAMHOMHCHWX TEKCTOB, NpuHajtexamux DBprran-
CKOMY MY3€10, KOTOPHIfi COICPIKUT 35 3a1ad, OTHOCAUIHXCH K CTPOH-
TeJbHON TeXHHKe M BOCHHOMY Jenay, ABe 3871aud CBH3aHbl C SACMCI-
tTaMu Kpyra. B oaHofl M3 AMX JaeTcA JJHHA OKPYMKHOCTH H CTRE-
ka CD, rpeGyerca HaiTu LaHny Xopau AB=a (prc. 2). Dra sans-
ya udraercd taxk: ¢60 — OKPYKHOCTh, 2 — 3TO TO, HA UTO 51 _LOY-
ctaca (crpeaka CD). Uro ecto nunust pasfema  (xopaa AB)?».

Jansuie B TEKCTe NAN CAOBECHHIT pedenT
L HAXOHMACHHA XOpiH &, SKBHBANEHTHEIA HANICHE
popmyae - a=12—(d—28)* =12, rde d —
A B nuaverp xpyra, CD=5 — crpeaxa. Bo s10-
poii 3anade JAwTCH OKPYHHOCTL W X0paa,
Tpebyetcsa Hadfitu crpeaky. Peulenne IpeBHux
BABHJOHAH, AaHHO® B BHJE CMOBECHOTO PEHLTI-
Ta, VKAa/NBaeTca B Hamy dopmyay '

b e %(d—fdz——aﬂ).

B ofoux sanauax npu Aaune oxpyxuocrd C=~60 auamerp d npu-
nHamaercs pasinm 20,

" B ganbHeiilleM MHOTHe HAPOAH MPM BLIYHCJAGHHH MIOWALH KDPY-
ra W NJHHH OKPYKHOCTH NOJB3OBAJMCH PEUeNTaMH CTHOTAH H Ba-
BHAOHAMN, .

O Kpyrosbx JyHOYKAX B JIDCBHEBABHJIOHCKHX TERCTAX Ham H3-
BECTHO TOMBKO TO, uTo coobmacr HefireGaysp B cpoeh kuare [75;
189], B TekcTe, KOTOpPHH PACCMATpHBAET Heitrefaysp, BHUHCASIOT-
c MIOIAAH CHMMETPHUHBIX (HTYp, Ha KOTOpHE pa3GuT KBajpat
(puc. 3). Otu GErypwl BCTpeuanuch Y BABHIOHAH B OpHAMEHTAX.

B

Puc. 3



B nuspexzeinny TeKCTE COXpPAHMJACH TOALKO POPMYyIHpORKAa 3a-
Jaue, Heérefaysp opedaokHi CBON PEKOHCTPYKUHIG BhIUHCACHAA
JBCReMon mrowanu M, orpaHuueHHOH JAyramu Tpex  OKPYRHOCTEH
‘OfaakOBLIx DAIHYCOB, 4&pes MIOMALL Kpyra Fx w Naowans BrH-
CAHFOTY NpasAdsHoro IGectHyroanndka Fg  Obosuayns nooaib
HBIYEAC-BOTHYTOR JTvitouxn? Ay, & JBOHRG-BHILVKIOR -- Ag, OH 0O-
Jyvaet

’ 1 : a2
= “‘-[FK-I-FE] ; fp=— — Fli—-'—l'— Fe;
© 3 3 3

4 2 5 2
F=3F:—3}; =Fx}-23, =3Fﬂ-f—~3-Fh+ ?Fs = *3—F==+ -; Fs.

HeiireGaysp cuuTtaeT, uTo y IpeBHHX BABHAOHAH <«0LIH Bce
npeInocsl/IKIT II4 PeUIBHHA STHX 34U, H 9T «3 He BLI0 eTHHCT-
DEHHBIM MSBECTHBIM BABHJOHHHAM UPHGIRXKEHHWM 3ZHAUCHHEM
AnA 11, YTO BHAHO K M3 DACCMOTPEHHUrO 3AeCL NPHMERA, TAK KAk
HpH =3 une¢ HoAyyaeTCA TOYHOTO JHAUENHd NAcBladu Kpyra,

Ciaenopatenso, # ¢ «ayHoukamis moan dpesiero mupa scrpe-
1 HCb Ha [OpaKTHKE 3afI00TO AG ToT0, Kax JpeBHHe TPEKH NhITA-
auce B 'V B, 1o H, 3, HAHTH C X JOMOMIRI) KBAIpatypy kpyra. Ho
PENCGITH BR'IACAEHAA NADMALEH MyHOYeK IPERHHMH BEBHAOHHHAMMU
AaM #ed3secTHH. EcMH 0BM H BBIYHCIAAM WJI0WWAAL JAYHOUSEK, TO,
BEPONITUD, NPHONHMERHD, 2aMeHAA HE LIOMAIAMHA PAMOIHHEHHEX
buryp, Popwmyant e HefireGayspa Iag BLUMCIEHHA Ay H Ay CHPa-
BCOMKEBGL TOABKO ATA DPACCMATPHBASMOTD CAyYUag H NpPEINOJaTaKT
VMEHHS NAXOMUTH TVIOMLAAN KPVra U LecTHyroaeHERA®,

flepeme nOOBITKH KBAARATYPHL Kpyra
B JpepHedl I'peuun

Cramia nannuefiNE NONBITOK pelllestus  3afa%¥ O BHUBCISHHN
NACUIAAN Epyra H IAMIUK  OKDYMIOCTH ML - TaXofHy B Jpeeuci
[peunn. 31ecs 3Ta sanaua lpxoBpeda, yie W TEOPETHYECKHA Na-
PaNTEp # KAACCHUCCKYIG TEOMETPHURCKYI0 (QOPMYJAHPUBKY, 8 TAKMKE
Gbinn paspaloransl MHOTHe MeTOZE TOUHOrg M NPHOAHMERHOrD ee
pemenns, BB orAAYMe or §e3umMANEol W PEUENTYPHOH MaTeMATHEH
Hpepuero Bucroka, B apeBrerpeucekoll Maremartuke yie B VI K
V b, Ao 1. 5. TOABAAETCA NOKA3ATRNLCTRO, & B HCTOPHM MATEMATHKH
COXPAHHIHUL MHOI'MEe HMeng IPEeEHerDEYECKHK YUeHHX, 38HHMAB-
WINXCY pelleHHeN H 381a84H O KBaAPaType KPyra. '

Muorounc/leHsie noNwTeH apesierpeveckny ywerntax V-—IIT og,
00 H. 3. ObLAW HANPABJI&HBL Hd4 HOWUCKH TOMHWX DelleHHi 3Tof 3d-
naua.



[Tepsoimu yueHbiMH B Jpesned I'pelun, CO31aBIINMH CBOH LIKO-
7bl, 3aHAMaBLIKecs H MaTeMaTukoil, ol @aaec (xowen VII — ma-
yano VI B. mo H. 3.) u [Tudarop (VI 8. 10 H. 3.), O6a oun nyre-
mecTROBAK o Erunty u BaBHAOHMH, 3HAKOMHJIKCh C HayKOMH 3THX
CTpaH,

Bo3aMO:KHO, UTO TAM OHH 3UAKOMMJHCE H C pElEuTaM# JpeR-
HMX ErHNTAH ¥ BABHJIOHAH 475 BBMEHCISHHA TIOWAILH Kpyra.
Pasauuse peuentoB ETHNTHN W BABH/IOHAH MPH DEMIEHHH OIHOH W
TOH e 3a71aYM MOTJI0 32CTABHTh TPEKOB MONLITATHCH LOKA3ATH, Kd-
KOH H3 3THX €NocoGOR BepHee HAH 00a HCBCPNbL.

B mxose Tudraropa yAeasnock MHOrO BHHM#HHA BONIpOCaM reo-
MEeTPHYECKHX NIOCTPOCHHHA; Pellaanch HHPKYJeM H JHHedKOH sanadi
Ha CJAOMEHHE H BHYHTANHE, YMHOKEHHE M JleJeHHe OTPe3Kos, Ha no-
cTpocHue cpeaueapudpMmerHUecKHX M CPelHETeOMEeTPHIeCKHX, HA
NMOCTpOeHUe NPABHJbHBIX (UIYP H Ha NMpeBpalleHdHe ONHHX NpAMU-
auuelnsx puryp B 1pvrue'®

Hexoropele nocacnopatenn Paneca n Iludaropa muTanxHCh
NOCTPUHTL TMPAMOAHHelnyo (Hrypy, pasHoBemukyr Kpyry. OB
3TOM MBI Y3HaeM H3 TDyAOB JPeBHerpeueCKHX HCTOPHKOB H Ha CO-
XpaHHBHIMXCA OTPHIBKOB TRYIOB OTACNLHLIX MATEMATHKOR Tol 300-
xu, Tak, Hanpumep, tpeBHerpeueckuii Hetopuk [Tnyrapx yTBepikiad,
uto Anakcarop n3z Kanasomen (500-—428 rr. no u, 3.), nocaenosarens
daneca, cuga B TopbMe 3a GeaborKHe, 3aHHMAJCH PASHHIMH BOMpO-
caMd MAaTeMaTHKH H B TOM WHCJE «HAYEPTAn KBaApaTtypy Kpyra».
Anaxcarop, M0 CRHIETENLCTBY JDEBHErpedecKnx NHcartedefi, Guin
«CBEAVIIHM VueHWM». OO TAYGOKOM MOHHMAHHH MM HEKOTOPHIX Hiel
MATEMATHKH MOMHO CVAHTL H 1O €re yTBEPHKIeHHID 0O TOM, H4TO
«CpelH MAanelX BRTHYHH He CYILECTBYET HAMMeHDUieH, HO yMeHblie-
HHE HAET HENpephblBHO; HOO CYILICCTBYIOIES IIC MOXMET TIEpeCcTars cy-
MeCTBORATLy, HMa sroro Buamo, uwro AHakcarop JeHCTBHTCALHO MOT
MONBITATECA [OCTPOHTE  OpAMounennyw (arypy, PARHOBEMAHKYIO
xannoMy kpyry. Ho xax on 370 Aenan, sayke HeHSBeCTHO: €O TPY-
OBl HE COXPANHANCh, I HET HHKAKHX LoApofHOCTEH 00 3TOM ¥ Apes-
HHX MHcaTenef,

O nensitkax Antndona, Bpnaona v [annoxpara pewnts 31y 3a-
nauy nmetorca Gonee nojgnuie ceegenun, B «Meropun reoMerpan»
Eenema (IV B. 7o B, 3.) coiep:Kanicb MHOTHE CBEAEHHS O Pe3yib-
tarax paboThl Cro NPELIECTBEHHHKOB H coBpeMeHHHKOR. ks nee
CTA/10 H3BCCTHO KOE-UTO M 0 PeayibTarax NepBhiX NONWTOK PelleHHA
3aTaYH O BhIVHUCTENN ILIOainl Kpyra HpEBHEﬁpC‘[C{‘.KHM]i VHeHbLIMH.
B uacrHoctH Epjley nucall, YTo «Ccpein MHOTHX JIHTL, KOTOpbIE HCKA-
Au KBaapatypy kpyra, Gean Antadon # Tnunokpars, Apucroreab
H ero KOMMEHTATOPH YKa3blBAAH TAKMKe, YTO KBAAPAaTypoll Kpyra
Bo BTOpOH nososHie V B, 10 1. 3. 3anumaics Takxke u bpuson.
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Auradon (V B .10 H. 3.) Gbld B OCHOBHOM TOCJEMOBATENGN JDCB-
HETPEYCCKOro Marepuaancra J[leMOKpHTa, cwIrpaBIuero 3aMeTHYI
POJb H B HCTOPHH MATEMATHKIL,

B «Hcropiin reomerpun» Epien tak onucnpan nonmtxy Anrndo-
Ha ckBajpuponars kpyr: «Hadeprus Kpyr, on Biucan p Hero raxofl
[paBHAbHBIH MHOFOYTOALHHK, KOTOPBIH MBI yMeem BuucaTh, [lyern
3710 Oyler xsaapar. [ToToM OH pasfeHa KaXIYio CTOPOHY KBaapa-
Ta MONOJAM H Uepe3 TOUKH JeNerud TPOBC LPAMEBIE, NEPNEHAHKY-
JSIPNLIE K CTOPOHAM [0 HEPeceueHHs ¢ OKPYMKRHOCTLI, (deBHiHD,
OHH JeJIST CerMentThl KPyra Ha ABe paBuule uacTH (pHe, 4). Jarem
OH COCOHHHI [NOOVHUeHHBIE TOUKH C KOHLIAMH ‘
CTOPOH KBAApara Tak, 4TO HOJYHHINCE ¥e-
THIPE TPEYTOJALHHKA, H Bead ofpasoBaBuIdn-
¢ urypa craga  MpaBMJALHBEIM  BOCBMH-

YTOJAbHHKOM...»

Tpopomkas manelle aTor npoucee, An-

THGOH noayuna 16-yroashuk, 32-yroanung

i T. A, «TTocTynaer o Tak, — npolodxaer Vil
EBleM, — nmoka He ucdepnaer Bech KDPyI,
H Aurndon saxaouaer, uro Taxum 0Gpa- Duc. 4.

v

50M OVIET BNHCAH MHOrOYroJLRHK, TCpH-
MeTp KOTOPOTO MOMHO PACCMATPHEATL KAK TAHIY OKPYHHOCTH»!!,
Creaoparensno, ANTH(DON CUNTAET, 4TO MOKHO LOAY4HATH  MHOTO-
YFOJIBHHK, PABTORCAHXHA KpyTy. A Tak Kax B 10 BpeMmsa Oblao H3-
BECTHO, uTo JOB0H MHOTOVTOMBHNK MOMHC NpeodpasoBaTh B PAaB-
HOBC/IMKHH KBaIPAaT, TO BMOJHE BO3IMOMKHO, uTo AHTHQOH avMmad,
UTO ‘eMYy Y1an0ck HaWTH KRaIpaTypy KpPYra ¢ DOMOILBK IHPKYI
H JIHHCHKH, - i
[Madaropuen Bpuson (V s, 7o n, 3.) mpN  pemennH 3aTauyd o
KBEAPaType KDPYra He TOJbKO BHHCHBAN O
KPyr, N0 W ONHCBIBAJ OKOJIO HELD  COOTBETCE-
NYIONHE OPABHIbLHEE MHOTCYTOJABHHEH (pHC.
8), Cnpase I HBO CUMTAH, UTO NADMIALL KpYyra
BoJblIe MACULANH BOHCAIITOTO H MeHLIS TI0-
WA OTMECAHHOID N-Y¥roJdbHIIKa'?, oH, oaHaxo,
CIHGOUHD YTBEPMKIAT, Y4TO LAI0WALL  Kpyra
Skp £CTB CpefHee apH@MeTHUECKOE ILIOMALH
BOHCANNIOTY N-YTOALHHKA (Ss) H ONHCAHHOIO
t-yroasinuka (S, T, ¢
4
Puz. b. Sup— M )
. 2

B srom MoMHO VCMOTpers 3apOIplll MOHATHA BEPXHCTD H HHH-
Hero npeiaaa.



FeomMeTpuueckan GPoOpMYJIHPOBKA 3aXaUl

IMeppule monbITKE PelleHHA 3a1avil 0 KBALpPATYPEe KPyra B Apes-
mefl Tpeunn XoTs n OTJANMAJACE OT PCHENTOB ETHNTAN H.BAaBHIOHAH,
HO OHH GLUH OOHOBAHBEL TOME HA «TIDEINOMOMEHHAX® H «TONYLISOHH-
sx», Aurndos u bpuaon, npelIoKuE cBoH clOCOOH KBaIpaTyPLl Kpy-
Ta, He faaH 00KA3ATeAbCTAA CIIPABELTHBOCTH CBOHX YTBEDXKIeHHI,
B Aanblelimes onH NogBeprauch kpHTHKe, Ho uMuorue yuenbie [pes-
neft Tpeunn yxke B V B. 10 H. 5. TPHXOAKIN K Y6eR1enH0 0 HeoOXo-
JMMODCTH JoKasaTedwctsa B Martematske'®, B pesynbrare Aoka3za-
TEABHOrQ pelieHHs NPOCTeANHX IeOMETPHUECKHX 3a/aY Ha TOCTPOe-:
HHe Hayana cO3LABATLCA YiKe TE€OpHd NeOMeTpPHUECKHX NOCTPOeHHH,
MaremarHueckoe MbIINIEHHE B STOT NepHOL NOAHMMAETCA HAa HOBYID
cTynenn afcrpakTHocTH, B cBasu ¢ 3THM H 3alaya O BHIMHCICHHH
nifton(ann kpyra 8 Vm IV BB. 10 H. 9. npHofpena yKe 4epTul Teope-
“THUECKOI 3A14YH H KAK KOHCTPYKTHBHAS 3a/la4a cTaja NOonyJaspHOH
Cpeii HEKOTOPHIX cJIOEB HaceneHus I'penuu, B to spems ona nogay-
YMga BlloAne ONpEJle/eHHYIe QOPMYJAUDOBKY: NOCTPOHTE NPAMOAA-
Heitiyio GHIypy, Naolaib KoTopoi Gbiia Gbl paBHa NAONIATH AaH-
HOTO Kpyra, HaH NMOCTPOHTh OTPE3OK NpAMOH JIHHHH, paBunil Jj1HHE
JaHHol OKPYMHOCTH!
~ Caenosateasno, 3ajava o KBaaparype Kpyra CTaHOBUTCA C 3TO-
ro BpeMeHd 3azadelf WHCIO reoMeTpHuecKol, KoHcTpykraenoi. Te-
nepL 5Ta 3ajaua PelIaeTcs HE3aBHCHMO OT KOHKPETHEIX MpaKTHHE-
CKHX 3azad, Mo PellenHst €e, eCTeCTBeHHO, KPOMe TeOpEeTHIeCKOro
HHTepeca, HMend 60/blIoe 3HAYCHHE H 14 NPAKTHKH: :

B sror Nepnoa Sagaud €0 KBajparype Kpyra» H €0 CTIDAMJE-
HHH OKPYIKHOCTHM» BRICTYNAIOT 06b4HO ClIE Kak [Be pa3iHuHLIEe 33-
Haun, XOTs HEKOTOpble YUeHWE HAYHHAIT 0CO3HABATH HX TeCcHYE
B3aHMOCBA3L H EJIHHCTEO.

C pallefi CHMBOMHUKOM TepBas M3 THX 3a7au POPMYIHPYETCH Kax
sajlaua 1ia MOCTPOEHHe CTOPOHHW KBaaparta x=R¥n, a sBTOpasg —
NOCTPOUTHL OTPE3OK NpPAMOH x=2aR, Orgyna BHIHO, YTO TIpH R=1
ofe 5TH 3ajauu, MO CYLLECTBY, CBOAATCA K TIOCTPOSHWIO oTpesxa,
paBHOro m, 3Hasd KOTOPBIH JErko NOCTPOHTL H OTpe3oK Fn Kax cped-
Hee reoMeTpHueckoe Mex1y | #u R B Jlpessei I'peusnn oSiHoCcTs
3THX 3374y BHIABIANACHL B JPYyLOM HANDAaBACHHH. Apxumeny Yaa-
J0Ch NI0Ka3aTk, YTO [A0MAAL KPyra paBHa I/IOWLALH NpAMOYTOdb-
HOrO TPeyroibHAKA, OAHH H3 KaTeTOB KOTOPOro PaBeH pajguycy 3To-
ro Kpyra, a Apyroil — JLIHNE: ero oK pyxHOCTH, BOaMOKHO, UTO 3TY
TeopeMy 3Hann eule H Ao ApXHMENa, B sror e nepHdn B HCTOPHH
KBaipaTypsl Kpyra NpoH3OLLIO el CIHO BamHOe cobblTHE: B LIKO-
ne Tlaatona (uauano IV B, A0 H. 3.) AaaH «oGOCHOBanHE» HeoOXO-
JHMOCTH pellieHHsi BCEX reoMeTpHYecKHX 3ajnad, B TOM qucae W 3a

16



JA44H 0 KBaLpaTYpe KPYTa, TOAbKO UMPKydem 1 MiHelkoi!t. K yka-
SAHHBIM (POPMYIHPOBKAM 3aJ1a4 CTAJNN JOBARJIATE <IHPKYJIEM H JA-
Heiikoii», 3dllaua o Kpaaparype Xpyra GopuyJIupoRanace TENeph
TAK MOCTPOUTE NHPKY/IEM W JHHEIKOH KBAApAT, panITORCANKHA gan-
HOMY Kpyry. 31a GopMYJAUPOBKA B HAJbHeMIeN CUHTAAACh KAACOH-
UeCKOll; OHA OB JOCTYNNA 145 LONNVMAHNA CPABHHTENLHO WIHDO-
Koro Kpyra mogeii, OnHAKO MHOPOYMCAEINILIC MOMNLITKH — PelleHHs
STHX 3ajat WHpKydJem H aunedxoil 8 V—IV Bn. 10 11, 3. nartaaxiga-
JIHCH Ha HeNDeoJOINMbBIe TPYVITHOCTIH.

Lpocrera dopyyanposok sTux 3axaq, ¢ oaHol CTOPOUL, H TPYI-
HOCTH, ¢ KOTODTIMH BCTPETHAMCL NPH PCLIEHHM HX, ¢ APYIof,—noa-
GyXiany HuTEPCC X HIM Y MHOFHX YYennix i JAHJerantos, 3ajpaua
0 KBaipatype xpyra s kouue V u n IV B. 10 B. 5. crana nonyasp-
Hoit B [dpesuefi Ipemimn’®, Hexortopsle Ipenmerpedeckne  yueHble,
HTHOPHDPYA TpeGoBanue «pellaTh STV 34184V TOALKO LUPKVIEM ¥
AUHEHKO>, HCKANW NOBLIC CPEICTBA pewenus ee, IIOHCKH HOBHIX
KPHBHIX H MCX&HH3MOR AJS1 DENICHHA 3TOH 3alayd Hepejixo TPHBO-
JIHIH K OGDI'HHU‘.HHIQ MATEMATHKH, UT.’ICJI:BI;IM VIeHbI M TOrO BpeMe-
HE VI1aJi0Ch NOAYUHTL BAXKHEE PE3YJAbTATLI K MTPH MONLITKAX KBAAPH-
POBAHNA KPHBOJMHERHIN UTYD THPKY.IEM H THIETKO,

Hnnokparoesl ayHouku

Bropas nmososuna 'V 5. 10 1. 3. B UCTOPHH KBAIPATYDH Kpyra
3aHumaer 0cofioe MeCTu: K ITOMY BPEMEelNH OTHOCHTCH TOMLTKH AH-
tHpoHa v Bpuzona, unnuii nonydaer kpusyio, xotopyvio » IV n,
HCHOMBRIOBANN JId CIPAMABHAA OKPYMHOCTH, MHOIHE YIeHble NBITd-
JAHCh OCYNICCTBHTE KBAAPATYPY KpYra €D uacrdanMs, T, &, ueped
KBAAPATYDPY CETMeHTOR, CEKTOPOB, JAYHOUYEK H IOJVKQYTOB,

[lo cBHieTensCTBY APEBAHX THCATCACH B UHCAO 3THX  VUEHBIX
pXoana u lunnoxpar Xuocckuii, OH, NO-BHIUMOMY, TPHHALAEXKAN
0IHO BpeMs X Nudaropuilckodl cexre, HO sarevm otowen ot nee, [lo
cphieredseTay Apnetoreas Dmnmokpar ns Xuoca OB DIOXIM KyT-
UOM, 110 €BECHMA MCKVCHLIM FeoMerpoms», Cunrator, uro [annoxpar
BNCDBHE ODIOLITATCA CO31dThH  CHCTEMATHUCGCKOE IIPOH3BCIeHHE TIO
reoMerpmi, 1o couddenne TmmiokpaTta-ne H0ULI0 N0 HAC, HO MM,
BOIMOMKHO, NoabzoBaicd Erxmg upn cocransaenun cponx «Hauams,
[unnokpar moayuun PaKHele PesyapTaThl W UpH PelUEHHH 381aUl
06 vasoenuu Ky6a {(ca. FF crp.). Yuennk Apucrorean Epzenm (IV .
a0 #. 3.) B croell «Mcropun reomerpum» wmaswsaal [unnoxpara
XHoCCKOro B UMcAe 3aNAMABINHXCA KRAAPATYPOH Kpyra H yTBepHK-
a1, UTO Ol RIEPRLIE JOKA3AT TCOPCME;

I, INaomany kpyros (LOLOBHLIX CENMENTOR) OTHOCATCH, KAK TJ0-

2 C. E: Bemoaepos 17



UaAH KBaJpaTos, NOCTPOEHHLIX HA HMX AHAMeTPax (CTSrUBAIOUIHX
Xophax). N : :

2, BrnucaHHLIft B MOAVKPYT yrod — NPAMORA, B COrMEHT, GOAbIIHEA
Noayxpyra, — OCTPLIfi, 4 B CerMENT, MEHBIIMHA NOAYKPYra, — TyIoil,

Ham He n3sectho, kak oH A0Ka3an 3Td TeopeMuld, tak xax Tpy-
Abl €re He coXpaHnauch, Ho EpieM H koMmMeHTarop ApucroTens
CHMnTHEH# (VI B. H. 3.) CBEAETEIBCTBYIOT, YTO THNMOKPAT HOIB30-
BajCA ITHMH TeOpeMaMH NpPH KBAAPHPOBANHH KDPYTOBBIX JYHOUCK,
Esnem w Cumnankufi yrBepiawor, uro Funnoxpatr Xwocekuir Ha-
e TPH CAYYAA KBAJIPHPYEMHIX KPYTOBHIX JIVHOUEK M DPaccMOTped
KBaJpPaTypy Kpyra BMECTe C HEKOTOPHIMH JAyHouxkamM, CHMIIAKHA
€O CChIIKDH Ha «WeéTOpHIO TeoMeTpHu» Epmema nucan: «Ksaapupo-
BaHHe JyHOUEK, KOTOpDBIE M3 CBOEro POJACTBA € KPYIroM paHee CUHs
TalH 3aMeuaredbnsiMH Qurypamu, 6n0 BnepBee onHcamo Ianno-
KpPaToM, ¥ €ro HsjomXeHnde ObIO HAHAEHO BIOJHE = IPABHJIBHLIM..,
Chava/na OH paccMOTpea JyHOUKY, BHELIRH{ 06BOA KOTOPOM COCTAB-
JAACT NOAYOKPYIKHOCTE... [IOCJE 3TOrMO0 OH Hauyan pasfupars caydad,
Korga BHelyn#i 06Boj Ouiyt Goablle NOJYKPYra.. 34Te€M paccMoT-
pesl cerMeHT Menblle noaykpyra..»!'7. - Hafizenuwe TI'mnnoxparom
XHOCOKHM TpPH CNyYas KBajJPATYpPH JYHOUEK NPH BOCLMA OTPAHH-
YeHHDLIX BO3MOMHOCTAX TOTO BPEMEHH CEHAETEALCTBYIOT of HCKIIO-
YHTENbHOf InyGHHe NPOHUKHOBEHHA aBTOpa B CYIIHOCTh Npob/eMbl
H 06 OPHIHHAJNBLHOCTH €0 MAaTeMAaTHUECKOTO MBILILIEHHS.

[Tepeuii cnyyafi KBaApHpYeMHIX JYHOUEK — 3TO KPYIOEHE Jy-
HOUKH, ¥ KOTOPHIX «BHEeMHHi o680l noaykpyr ABC», a «BHYTpeHHHI
06BoI» — uersepth kpyra AyC (puc, 6). DTH JYHOUKH K B HawWe
Bpems HaswBalrcs unnokpatoswimu. CHMOJIHKHE Tak Hagaraer
X0a paccymaeHnit I'uniiokpara B stom cayuae; «Qu onucan moay-
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KPYI OKOJO NPAMOYTONbHOrO pPaBHOGEAPEHHOTO TPEyroAbHHKA H
NOCTPOHA HA OCHOBAHHM KPYrOBOJ. CErMEHT, MOJAOGHBIH cerMeHTaM,
OTCEUEHHEIM CTOPOHAMH TNPAMOTO- YIa, H PABHEH  HX €YMMe»,
M nanewe CuMnaukafi vreepxknaer: «Ecau teneps npubaBuTh K TO-
MY M APYIOMY TY 4aCTh TPEYTOMAbHHKA, KOTOPAA HAXOIHTCH Hall MO-
CTPOSHHEIM HAa OCHOBAWHH CErMEHTOM, TO 3Ta JYHOYKa AeBpCy Gy-
ner pasna tpeyronsnuky (ABC). Taxam ofpasom, Ok Jerko KBaipH-

OBAJ JVHOUKY, TPHHAB, UTO ee BHEIHuH 06B0A—NoAYOKDYHKHOCTES.

AK jeficTBHTEABHO MOr CKBaJApHpOBath 3Ty JyHouxy Iunmoxpat
Xuocekuii. Ho on MOr paccy:iartbh H HECKOJMBKO HHavye, 3aMETHB,
uto maomaies noaykpyra ABC paena mnowanu cextopa AO;CyA, a
cermedr 111 y uux o6uwuil, oy Mor NMOKAa3aTh, 4To IMOUAAbL YKAzaH-
HO# JIVHOUKH paBna naoliand rpeyroabanka AQ;C'E. '

B paforax e Ho HCTOPHH MareéMaTHKH Yalle BCerg H3aaraior
sTOT cayuah Tak [13, 58, 80, ..]: soasmen noayxpyr AeBfC u Bnu-
WIeM B Hero paBHOCTOPOHHHH TpeyroabHdx ABC, sareM Ha ero xa-
Terax xdx Ha Anamerpax. nocrponm noayxpyra AeB m BbC, Ha
OCHOBAHMH NpHBeLEeHHON TeopeMul (1), naomale TOAYKpYTa Ha CHIo-
Tenyse AC paBHa cyMwme IoWaied NOAYKPYToB Ha xaterax AB n
BC, a orHomenue naouiagd nepsoOHAUAALHOrO TOJAyKpyra K Inao-
maiy oanoro #3 nonykpyros (AaB) papuo 2: 1. OTHSE OT PaBHBX
paensie (o6mue cermextsl [ v I1), nonydus, 170 MAOMAAB TPEYrOab-
Huka ABC pamma cymMMe mmowaaeil apyx dynouexk AaBaA u BbCRB
WM MJIONAAE ONHOW M3 HHMX PaBHA ILTONIATNH MPAMOYTONBHOTO Tpe-
yroJpHuKa ¢ Bepuiunofi 8 Oy, 3T0 TOXe NMpaBHIBNLI CI0CO6 KBAll-
PHPOBAHHA JYHOUEK, «BHEIUHH{ OOBOA® KOTOPHIX €CThb NOJYOKDPYK-

n
HOCTD, & «BHYTPEHHHE 06BOAL» OnkpaoTes Ha yroa - . Ho B 3Tom

cn}'qae O0JYOKDYIIOCTE, ONMHCAHHAA BOKDYT paBHDﬁEﬂpEHHOI’U
IIpAMOYCONbHOTO TPpeylLoJdbHHKE, He ABRNAET A «BHEIIHUM 'D'ﬁBO,ElOM»!g.
 3arem I'mumoxpat XHMOOOKHH, KAK BHANO HI OPEILLTYIMEr0, HCKAT
KBAflpHPyeMLle JAYHOUKH [IDH YCAOBHM, UTO «BHEWIHHA 06BOA» 00Jib-
uie noayoxpymioctd, [lo-suiMmoMy, B pesyabtaTe pafa NOOBITOK H
HEKOTOPLIX TeOpeTHuecKHX coobpakeHult eMy yAaaoch oGHApYKHTL
TAKYIO JYHOUKY C BHeIIHHM 00BOAOM Gofklle NOAYOKDYMKHOCTH, Aaf
KOTOPOH OH [IOCTPOH PABHOBENUKYIO NPSAMOAHHEANYIO durypy uup-
KyJeM @ JHHEAKOH, JToT cAyuail KBAAPHPOBAHHA JYHOUKH H H3Bec-
TeH B JHTEpaType Kak BTopo#l cayuail I'nnnokpara. -
Pasnbie 88TOpHI MO-PA3HOMY Haaaralotr Xof Mulcaeli Iunnokpara
NpH KBaApHpOBAHHH AYHOMKH B sToM ciyuae. Baun aep Bapaen
[19], HanpuMep, NMPHBOIHT COOTBETCTBYIOMLYIO BhiAep#Ky H3 CHM-
QAHKHA, M03aHMCTBOBAHHYIO MOCJAEAHHM H3 HCTOPHH [EOMETpHH
Enneva. B geft roBopures, uto nocae pasdopa nepsoro caydas [HI-
noKpar «mayan pasbuparth cayuafl, korja BHeliEni o6eon (JABC)
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Ol Gonplle HOAYKpyra, On DOCTROWT TPanemnnio, TpH CTOPONE KO-
TOpOil OHMH PAaBHEL APYT APYIY, HO KBAJADPAT YETREPTOH, GoJbliel H3
ABYX NMapaade’bHEX CTOPoH, OB B IpH pasa Hoablle KBAJAPATA KaK-
noft u3 octadbHHX, OKoa0 3TOH Tpameuwd OH OMMCald KPyr, a Ha
O0abIelt ee CTOPOHE — CErMEHT, NMOJOGHBIE KPYTOBHIM CerMeHTaM,
UTCEUEHHBM TPpEM ADYTHMH CTOPOTAMH®,

Epiem He Naer TOAHOrD HM3MOMeHHs 3TOro cayuas, Ho, oueBnn-
10, N'unmoxpar AoKasan, uTo MAollalp HOJVUeHHol Takum obpagom
aynouxy DAeBCBD pasna naowans tpanennum DABC (puc. 7).

A i

'
. it A Y
— A ? T
e ot .anl = i \ 1
Var g
T ME o ol MR e R o e e SO e e ]
) T CF
Pne. 7.

,H.(!KHEETEJ'IBCT-HO 3TO QH MWMOT NponeCTH H TaK: SD.G en ; SAg BA=—
=DC2: AB?=23: 1, Crenosarersbno, naowais cermenra DCBD,
xopaa koroporo DC=Y¥3, paBna cymMe TaolIajell Tpex CErMeHTOB,
XOpaa KaxKIoro M3 KOTOPMX papwa enunune, Ecaw temeps or mio-
wany cermedra DABC oTnarh Naomwain YKasaHHEIX Tpex CErMeH-
ToR, To actafercs Tpanemua DABC, ecam or Toro e cersesra
DABC ortuars cerment Ha DC, 1o ocranerca Jaynouxa DPCaAD,
Kotopan 6yaer pasHa tpateusH DABC. Tem caMuM OHPKYJIeM H
JHHEHKO nocTpoeHa IpAMONHHelnas durypa (Tpamneunns), papno-
peankan JavHouke. Mmenno Tak Msaarawr stoT cayvah  Baw nep
Bapaen [19] u Llefiten [93]. ¢

Hekotopoie aBropu [14, 21 # Ap.] HeCKOABKO WHAYE H3NArawT
3TOT Cayuai KpajapHpoBaHuA JAywoukd, Onu cumvarr, 4ro I'unmo-

KpaT ondean NOJVKPYr OKOJo TPanennH, cropoksl koropoit DC=73,
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DA=AB=BC==1, norom Ha croponax DA, AB, BC nocipouna cer-
MeHTsl, Nolo6uue cermenty DABC, n moxasan, yro maomaibs cer-
menrta DABC pasna cymme nnowaiei cermentos na DA, AB, BC.
Ecng saveM or pasnux OTUATE pABHLIC ([AOTIALA CETMENTOR, OIpa-
unuennele DA, AB, BC u nyrayu ocHoDnmoro Kpyral, To o7 CETMer-
ra na DC ocranerca tpanenups DABC, wotopan Gyner pasHoBedd-
Kot cymMe rpex avioitek I, 11, 111 Yrodu cxkpaapupoBarh OXHY H3
3THX JVHOUeK, VYyIKHO PA3IAUTE fd TPH PABHBIE TACTH ILAOLLATL
TpaneuH:, 4 3T0 BOIMOMHO UHPKY/IEM 1L JHHeliko#,

Tlocne aToro, KAK YTOEPIKTAT UHCATCAH ApebHocTH, [uniukpar
¢PACCMOTPET CCTMCHT MCHLHIC MOAVEpyTas (puc. 8). O nawen

NpH 3TOM JYHOUKY, 005 KOTOpDH eMy VIAJMOCE NMOCTPUOHTH pasHube-
AHEVIO TpAMOARHENnyi0 QUIYPY WHDPKYAeM W JIHHeHKoH, DroTr cav-
uail o0BMHO M HAZBIBAIOT TPETLHM CJAVIAEM KEAAPATYPLl JVHOIEK.
B ncropuko-mMaremaTHieckoll JuTeparype xoi paccyxienuit [nn-
HOKPAaTa B 3TOM CIVHae ToMe TEPCTACTOA MO-PASHOMY, Bamgenko-
3axapuenxo n «Mcropuw  Marematuxis  [21] sror  eavuail Hs-
JArdEeT TaK. _
[HOnoKpaT CrpoHT rpaneunio  EKBH (cw. pac. 8), B xoropoi
EK=KB=BH. 7H:KB=¥3:12, 3aTcm OH ONHCHBACT OKOAD
TpaueLun ®pyr, Aokazmnaer, uro cerment EKBH wernwe nony-
Kpyld, OHHCHIBAET Kpy¥T Okoan tpeyroaennka EZH v noxasbisaer,
4To CyMMa LBvx cermentoB ua BYZ w HZ paena cyume tpex cermen-
tos na EK, KB, BH. jlokazas sto, [ummhpd'r feper  AyHOUKY
EKBHZE u, UTHHE OT Bee CerMenti 1a EK, KB, BH n no6apnu
paBuble Hm cerMentsl Ha EZ4 n HY, moxasswsaer, ure naomans Jay-
novgn EKBHZE papna naowaan usirnyroabnuxa EKBHZE. '
Boaee poanpe, GauzaKoe K I3I0NKeHHI Esiesa  3voro cayuas
KEB3ADHPOBAHMA KDPYTOBOI Jynouwxn AaHo vy lleirena [93; 60], Ban
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nep Bapnena [19; 187] u B koMmmenrapusx M, H. Becemosckoro K
Counnennsim Apxumena [5; 535]. B uacrnocrw, Lleitten npupogut
NpH 3TOM «IOCNOBHO OTPHEBOK H3 coobwienHa Eejema.. ¢ nofabne-
HuaMH TanHepus:

«IlycTe nam kpyr, MMeMAf anaverpoM npsamyio AB (=2r), a
ventpoM touky K. ITposenem npamyio T'A, nepnenaukyasphuyio K ce-
penutie mpamoi BE, o MeMaAy 5THUM NepneHIUxyasapoM  # QKpyK-
nocrpio—npamyo EZ, nanpasmenynyw K B o paBHYIO B CTeNeHH NOAY-

TOPaKPaATHOMY pa,mycyf:rl,f_g'_dj. Iposetem npamyw EH napaa-

neapro npamoit AB. Coenunum K ¢ E w Z, ITyere H Gyuer 1ouxod
nepecevenng npamofii EH w nponomwenns npamoi KZ. Coennnny,
nagonew, B ¢ Z u H. fleno, uTo oaua na 3THX ABYX NOCAENHIX Hps-
Mbix Oymer npodoiskedueyn npamoit EH, ynupaoumeiica 8 B, u uto
apyras — npamas BH — 6yaer pasna npavoit EK. Ecau nonyverurs
Bee ato, To eoxpyr tpaneund EKBH moxno onucate 0KpYKHOCTh.
Ioctponw Temeps cerment EZH. Toraa wamnuii #3 ABYX Cermes-
ToB Ha npamux CZ n ZH dyzer nojofed KamioMy H3 TPeX CerMe-
o Ha npavax EK, KB u BH, Ecau npunsate ato, 10 noayyuBLan-
¢ JMYHOUKA OYACT pARHOBENNKA npaMoauneinoil QHrype, CocTas-
JACHHON W3 Tpex TPeyrodbiHkoB, T. e. mAtnyroaenuxy EKBZH. »2L

Cyas Mo ApyraM OTPHBKaM W3 Eniema, upHBelenHbiM B «Kom-
menrapuax» M. H. Becemosckoro [5; 537], l'unnoxpar nokasas,
yro yroa HKE tymofi, nmr  uro cerveur EKBH - senpme  nody-
Kpyra, TAKIKe I0KA3a4 CNPABCAMNNOCTE BHICKA3AHHLIX BbllIe «10-
MyIeHHf»: «ECAH JONYCTHTh...», €eCAH NPHHATb..» H AD. Ho u B
3TOM Cayyac OCTAeTcs WeACHHM Bonpoc: Kaxk [HAnoxpar nocTpoia
encTaBry» EZB, YIOBACTEOPAIOWYH) YHa3aHHLM veaorusm?  Pac-
CMOTPER TPy €Jyuas KBAAPHPOBAHHA KPYTOBLIX MyHDHEK [HPKIVIEM
1 aanelxol, Esgen ronopur aanee: «Takuv obvesod, Funnokpar
palles] KBAaAPATYPY AAS BCHKOH JVHOUKH, OYIeT il ee BHCMNAT Ay-
ra papia, GoJwe Hai MeHblle ToayoxpyiocT»2,  ClMIANKRA,
MPUBOIA 3TH «Buigepixn U3 «lletopun reoMerpyays Egnesma, wipo-
ko wenoabsyer «ITasaaa» Esxnuia nis A0Kd3aTebCTEA HCKOTODBIX
yTRepacdenni ERleMa, ocTapnennnx fes AOKA3aTeaLCTBA, H YKASbL-
BaeT na To, uro KoMMentarop Apucrorens Anexcanap (e, m s.)
Gbl1 i@ IpaB, YTREPMIad, wro [HINOKPAT Hallea TOJLKO K3aApary-
pY JAVHOUKH, NOCTPOeHHo# Ha CTopone  Kpaapara (1-f1 cavuafi)®.

HexoTopsle yuensie AYMATH, UTO, HARLA KBAIPATYPY JHyHOUCK €
BHeIIHefi Ayroii, paBHofi, Goabliell ¥ MeNbluel  N0JAYOXDPYIKNOCTH,
Tnnnokpar Gyarto OB CYHTAM, UTO OH MOMKCT CKBAAPHPOBATL Tio6yio
AVHOMKY, 4 CAeI0BATCALHO, H kpyr. EMy nprucHBaiy, B HaCTHOCTH,
TAKOE «10KA3aTEAbCTRO» KBAAPATYPHl Kpyra IHPKYJICM H JTHHei-
xoii. Bosemem noaykpyr ABCD ¢ paauycoM R u PTHLIeM B HEro
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Tpaneuss co cropouamis AB=BC
=CD=R (puc, 9) Ha 3Tux CTO-
DPOHAX KaK HA THAMETpAy. OMHIUEM
noaykpvru, - Ilnowlaas moayepyra
¢ muamerpoM AD=2R paBHa cym-
M€ YyeThlpex NOAYKPYros, NOCTpoed-
HBIX Ha CTOPOHAX, pPABHBLX
R ( (2R)?: R®*=4:1). Ouesujno,
UTY MACWAAL DNOJIYKPYTa ¢ LeNT-
pou OU; ® Tpex JyHOUEK pAaBHa
nnomann tpaneuud ABCD. Ecnn
Op I'unnmokpar Xuocckuft cunTtad,
q9TO0 AYHOUKH, MOCTPOSHHHE HA CTOPOHAX BIHCAHHOTO B KDPYT Opa-
BHIBHOTO LIECTHYFONLHHKA, KBAIAPUPYEMEl; TO TOrAa OH HNeHCTBH-
TeJAbHO MOT 6Bl AYMaTh, 4TO IJOWaar moavkpyra Ha AQ panna
IIOWATH TPATCLHH Ge3 cyMMsl ILiomatell Tpex YKa3aHHWIX JyHO-
eK, IIPefCTADJCHHLIX B Bule NpaModnschnon durypu. Ho CuMnan-
el ¢cynran, ure Inonoxpar tax we asysan, Mnorue coBpeMeHHB
ABTOpPb He Oes OCHOBAHHS CUHTAKOT, uto Epaj v [unnoxpar XHoc-
CKHH MOr JONVCTHTh Takvio oIHOKY. Hackonbko HaM #3BECTHO, HET
HHKAKUX CBHIETEAbCTB TOTO, UT0 IHANOKpAT, HAKLA TPH KBAAPHDYE-
MbIC JIYIOUKH, CTLTaa 34aKM0UeHHE, UTO «BCC JYHOUKHW KBalApHpye-
mules, Ecnm 6 Tunmokpar ACHCTRUTETRIC TAXK AyM4d, TO OH He-
npeMeHHD Onl Ioxasan, nojiodito PACcCMOTPEHHBIM TpPeM  CJYTaaM,
KAK MOMKHO CKBAJDHPOBATL H JYHOYRY, IOCTPOCHHYIO Ha CTOPOHE
INpaBuabHOry wWectuyroabidka, H ou, no-BuanMoMy, nuiTajnca sToO
cieTaTe, no VoeInAcs B TOM, TITO 3Ta 3ajava <HeBO3IMOMHag», Boa-
MOMHO, OH peltna yOeIuTeCS B TOM, UT0O PACCMOTPEHHEBLIT HM CAyYaH
KBAADATYPEL Kpyra ¢ JYHOYKAMH He ennnctBedHuilt., M cro moucku
MPUDETH K OTKPLITHIO ellle OJIHOro AHAJOTHYHOTD ¢ayad, npeicTds-
JUAoero HITepes W YRKA3bBAdoWeTo 13a To, HTO l‘mlmm-par, ote-
BHAMO, i@ CHHTAM, UTO BCE AYHOHMKA KBAAPHDVEMBE H YMTO €My Y.1a-
Joch HARTH KBAUPATYPY KPyra UHpKvIeM H JuHeHkoil. Bor urto
nican Esiew o6 3T0M CIVuae KBAIPATYpu [unnoxparta: «JIymouxy
nMecTe ¢ KPVLOM OH CKBAJAPHPOBAA CACIVINIINM  0BPA3OM: MYCTh
okono uentpa K onucama ARa kpyra, mpaues KBaapar  gMaMerpa
BHelIHero © IiecTh pa3 Goavlle KBajgpata ANaMeTpa BHYTPeHHEro
xpyra {(puc. 10), Iyers Bo BH}'T]}EHH;IH KPYyr BHHCAH WIECTHYTOMb-
nuk ABCDEF u snunmn KA, KB u KC npojoasenn #3 LeHTpa 10
nepeceyeHud ¢ BHeWIHHM KpyroM B toukax A', B, C’/. Ilyern na
npaMoii A" C7 Gyaer onHcad cerment, TOAZOGHHA TOMY, KOTOPHI
orcexaerca A" B, Beaeacrsue Toro, uto B kBazparax npamas A C’

n TpH paza Hoanuwie croponst A’ BY mlecTuyvrossnuka, NocneiHdd B
wecrh pas Gonsie AB. $lcho, uto nocrpoennslil Ha AC cerMent pa-
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B2l BMECTE B3ATRIM CCTMCHTAM, OTCETEI-
HEIM OT BHellHern gpyvra npaMomu A'BY
n B'C’ 1 Bcem (BvecTe naaTmM}  cer-
MENTaM, OTCCHeHHWIM 01  BHYTpellera
KP¥ra croponaMi meetuyroasanka. [lo-
sromy  aynouxa  A'BCR'AY Gvaer
MeHblle rpevroasiuka A'B'CY kax  paz
Ha (BamTble BMeCTe) CUIMEHTBl, OTDEIAll-
HBLE OT BHVTPCHHCTD KPYTA  CTOPOHAMMH

WECTHYTONBIHEL.
CaeioBatensiio, JyHOUYKA BMecTe ¢
Puc. 10 OTPEZAHHLIMH  LIECTHVTOALHHEOM — cer-

MEHTAMH paeHa Tpevraannuxy., M cean
K KamIoil H3 3rtux  huryp 0pHOABHTL
WeCTHYTQABLINK, To BRIXOANT, UT0  TPeYTWIbHIK M HIECTHYTOJBITHE
BMecte OyAyT PaBHIT AYNIOUKe ¢ BHYTPEHHHM wpyroM. Tak xag yuo-
MAHYTHIE TPAMOAHOERIHC PUIYPH MOTYT GBITh KBALPIPOBAHLL, TO
MOMHO TAKMKE KBAJLPHPOBATL KPYT BMECTC ¢ JVHOuKohs [19; 188],
Tak T'nnnokpar Xwocexuii BIEpsEe B HCTOPHY IAWICH HAYKY 11O-
KA3Aa BOIMOMKHOCTD KBALPATYPH KDHBOIHHEHRX DHIVH UUPKYASM
H munchkow, 3to 6D BamIbR War 8 passutdy Marematnku®, [hn-
MoKpAT NP ITOM, KaK BHIKO, CYHTAJ, 4TO JMYHOUKa OYOET Ksalupu-
pyemod, ecd HHPKYACM W JHHCHKOR MOMHO ONHCATEH ¢BHEMIHHH 06-
BOI» OKOAO HEKOTODOR IpaMoauneiuol  §RFYPLL, a4 «BHYTPeHHHR
00BOI» TPOBeCTH Tak, UTohnl 00pazoBadichk MOAOOHLIC CErMCHTH,
KBAJAparsl XOpJ KOTOPLIX OTHOCHIHEb Gul kak 2:1, 3: [ w3 : 2,
B raupHedimrem, cunras, 4ro y KBAJAPHPYEMbIX JVIOUEK,CEKTODA
AYr, OrPaHuMHBAKMIINY JIYHOUKH, J0JMKHH OblTe  pasau¥ T, e
Seexr A BO; =Seecs ABBOy (puc. 11), wmaremartusu  yerauosun,

Rz sirttir i
T B 3TOM cayuae CnpapeliHBRL pEIBEI'iC'T‘BEi I“T - m: T =
méed m ' i i 3 4
e B nr — pagdyesl Ayr  OxpymHocTed, o u f
COHAMEPHUMBIE LEeNTPATbIIEEe VI 3THX AyT, B — ofmas HARGO0 h-

wag Mepa. C 370N TOYKH JpeHHMR MOMHQ CKasare, yro [HOmoxpar
XHOCCKHL NOJOMKHA 14Uafo TCOPHH KRAADATYPL KPYTORMIX 38MK-
NYTEIX JIyHOUeX, HOAVUADR TPH BHIA KBAARHDYEMLIX JYHOYEK HHPKY-
JdeM M mdneiikoft, aan xotopexm:in=2:13:1nd:2

Kpaapatypa Kpyra ¢ NOMeILLI KEALPATPHCHI

VOenHBUNCh, TTO HEXOTODHE 4adauH, B TOM YHCIe W KBAIpaTy-
pa kpyla, He NOIAAKNTCH PCUICHHID UHMpKyIeM 1 JnHeHkol, qpespue
IpexH, Haunuad ¢ V B, 10 H. 3., HAYa. 14 HCKATL JPVI'HE CPeicrBa pe-
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mwennd 3tux 3afad. Ecan npu ne- ol
PECETEHHH OKDYHHOCTH M NpPH-
MIIX He YAABAAOCT NVIVUHTE
TOYKH, I)EICCTOFIHI:[C MEMCTY KO-
TODBIMM Ta0ATH O8I NCKOMbBIE (IT-
PC3KH  OpAMON, TO  Ka3aJgoch
CUTECTBCHHEBI M HNPUBARYE K pelie- A
HIIO 3THX 3aTav ADVIHE KPHDLIC,
fepecetuenus KOTOPHX C.OpAMbLl-

M N ORDVAHHICTAMY  IIO3B051
HOAYYATH (CTPOMTL) W TaKHe DT-
PEIKN, KOTOPLIE  TPYIHD, 4 MO-
Mer OGblTh, H HEBO3MOMIC [O-
CTpDI'I'l'b TOMLED UHPEYICM B TH-
HEHKOH. A 10, UTO KPOME OKpYK-
HOCTII H NPAMON CYUICCTBYIOT 1
APYPHC KPHBRIC JAMOTN, B 3TOM
oM ¥OeIUINeh Clle B V 0. a0 H. 3., NOJYUHE KPHBYIO € TOMOLUbLKY
LhenvaIbioro vexadusva, B IV n. no H. a5, useno xpweex i CroCo-
Obl Wx Modydenus pacumpuacs. Jdpennne FPEKH CTAMI VIS HeIHTR
KPHBLIC Ha Aka Kadcea: 1) «TeOMETPHYECKNCs  KPHBblE, MOAYYA0-
ey or Heptccuenity HEeKOTOPLIX HOH&!_[JXITDCTC]? C MAOCROCTIHMHI,
2) eMEXAHHYECKHE» KPHBhe, UBPASYeMble ABHIKEIHCM (¢ MOMOlbHY
Mexanuamos}. K ubcny nepenx n3 HuX OmHOCHTCA W KOHHTECKHe ce-
TEHHA, NOTLITKH HCIOb3OBATE “[EOMETDHUECKHE» KPHBLIE npu pe-
WEHUH KBAAPATYPW KPYra Tode ue NPUBOAWIN K nenn. «Mexann-
HECKHe» KDHBbIE, XOTA U OBLIM <0l 3anperoM» B Wkode Ilaatona,
Ble ke HCOOMABLIOBAJIHCH UEKOTOPLIMH ydcHBIMH, Qcobenno venel-
HO HCIONBIOBAIHCL KRANPATPUCA M CNHPATL: ¢ HX NOMOWLIO VIa-
J0Ch COPAMHTE OKPYAKNOCTL, & CABIOBATEILHO, H CRBAAPHPORATE
Kpyr. Ilpesuerpeveckuii Mavemarnk [Mann (111 b, 11, 3.} B CBOEM CO-
YHHeHnn «Matemartuueckoe colpanues nucan: «llag OCYHICCTRAR-
HAR kBalparyper spyra Jluuocrpar (IV B, a0 u. 3.), Haxowen u
APYTHe GoMice nosikne MATEMATHKY 10AB3VIOTCN HeRoTOpoil kpHnof,
%ﬁ-n,cmy STOrC  HaduiBACTCA  KBaJipaTpucoii.» [5; 539],
Hansme Tanm OMHCHBACT, KK [WINNi Noayqan 3Ty KDUBYIO u kak
oHa GLTa MCIONLIOBANA Annoerpator Zan copamaesns Ry -
HOCTH.

Kpagparpuca AFxM (pne. [2) — 310 reomerpuieckoe mMecro
Touek (Fx) nepecevenns npsmux AxBr c pagnvcamu CEw, Touxn
F« MoxHo npencrapants xak ok Nepecedendd pasuoMepLs JAnH-
HMyWenca croponl xaapata AB n PaBHOMEDPHO EBpamawweiica
cropuninl kBaapara CA soxpyr touxn C; upn stom AB un CA HPHXD-
IAT B noacHcane CD onHoppemennols,
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20 Ex (B2
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A K Fn-¢ Hn
-t Eﬂ
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: |

JMK I
Pue, 12,

oA enpaMaennst YeTsepTH okpyiuocty AExD (a crcIoBaTeNb-
HO, W BCCH OKPYMKHOCTH) AOCTAaTOUHO VKA3aHHON UACTH KBApaTpH-
cul. [Mann yreepskaan, uro Junoctpar Npu 9T0M NOAB30BAACT OCHOB-

s =p

L cBOHCTBOM 3TO{ kpuBol: AE«D : (M"-’T. (1)

JoKazareascTso TpaBHALHOCTH paeencrsa (l) Benetrca merto-
AOM OT NPATHBHOTO, KOTOPEIM B TO BPeM# WIHPOKQ M0AbL30BATHCE.
Ilposenem xse komuestpuueckue okpymnocrn ¢ AExD: onama  ns
HHX LPOXOJHT 4epes TOUKY Pk, meamyw Ha KBajparpuce, BTO-
pan — uepez Touky | — ocHosanne NEPNeHIHKYAApa W3 ToukH Tk
na Ch.

Hdonyeram tnavana, uro AED : CD=CD: CK, (2)
rad CKZ=0CM,

rla ocupBauNd TOTO, YTO OKPYZKHOUTH OTHOCATCH, XKaK HX pa-

heot o
auves, nMeey ALRD ; LEv={(D: CK, (3)
i
s (2) u (3) cacayer, 1ro LFkK=CD=CA. (4)
L LN
Kpoye Toro, 1o onpefeiachuw  xBaiparpice;, AED:TxD=—
=CA:Fx1l (3)
L L LS n
n ALD : ExD=LF:K : FxK. . (6)
. 4
Ha ocrosannn (4) ACE:D: ExD=CA : FxK. (7)
Toraa na (5) u (7) caeayer, uto Ful=FsK, HO 370, 01eBHIHOD,
: o .
MCBO3MOMKHO, 3naunt JomyiieHue, uro AE«D:CD=CD:CK ne-
gepuo. Jdonyernm teneps, uto AE«D : CD=CD : CI, (8)
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rae C 12.CM. Paccyxkzas anaaornuno npemsigymesmy, dunoctpar
H B 5TOM CAy4ae NpUIIe] K IPOTHBOPEUHIO, H, CleN0BaTeNbHO, Mpel-
nonomenne (8) tome HebepHo. M3 storo o c¢aeran BLiBOA: cnpa-
BEJJIMBO TOJBKO paBeHCTBO (1) H YTO AJIHHA YETBEPTH OKPYHHOCTH
p— CDa -

AE D= CT1 , & NaHIIa Beell OKPYIHHOCTH

, y s
4AED =4 —. i
k 1 i (9)
y ; : CD?
B npasoi wacti (9) CD n CM — npample auaun; 4 R TOXKE

MoFer GHTb BHPakcHo B Buie orpeska npsmofi, CueloBaTenbHo,
¢ TMOMOLIBK KBaAparpHcul MoxeT GulTb HAHIEH OTPE3nK npamMoli,
PaBHLI INAHE OKPYAHOCTH, ' '

Tax Bnepeuic B HCTOPHY MaTeMAaTHKH OLITO JaHO TOWHOE pellle-
nAe 3anauy o COpsiMaAeHMM OKPYEHOCTH. Ecau BepHo nmpeinogomxe-
JIHC HOKOTODHIX HCTOPHKOB MATEMAaTHKH, 4To dMHOCTPAT 3HaM M Teo-
pPEMY; TAOIAIL Kpyra paBHa IVOMAAYM NPAMOYTONBHOIO TPENTO/IL:
HHK&, OjiH H3 K&TETOR KOTGDOTO paBeH pajHycy 3TOTO Kpyrd, d BTO-
pUii— AJGHE €0 OKPYKHOCTH, TO TE€M caMbiM JIHHOCTPAT He TOAb-
KO CTIpAMEA OEPDYHHOCTD, N0 M MO TFIHG CKBAJDHDOBATE KPYT.

C MoMOIIBID KBAApaTpPHCBI pETIIHJ’[JT 3atady o KBEI,'_LPEIT}'{)C Kpyvra
U 0PYTHE JipesterpedecKHe MaTeMaTHkH.

Kpyr u okpyxuocts B « Hananax» Esknuna

B ucropn: KBampatypsl Xpyra Goubliyio poas chirpani u «Ha-
yajas Epxaunga (xowen IV — navaso LI s, g0 u. 3.}, 10 SeceMepT-
uoe npouskoicEde [CBxAMIAa MOSBENO HTOMM IPEAECTBYIONIHM OT-
KpelTHAM B MaTeMaTHXe., B Hew Jano CHCTeMaTHIecKoe B eTporo ao-
rmvyedxkoe H3T0MCHHC TeOMETDHH 1 'l‘EDPET'HiLIC‘C:KOI:! H'DH'IbMETﬂ-H’H.
Emxnua gaer 3Jech ¥ MHOTHE H3 TeX TCOPCM, KOTOPLIMH NOJIb3CBA-
JMch paHbille TPd KBALPATYPC KPYTA ¥ AVUOURK, 0 LOKABATCALCTRE
HOTOPBIX MbI y3HaeM TOALKo M3 «Hauau» Epxkania. Mworne sonpo-
Chl TEOI}HH FCOMETDHHECKHX HDC'i‘pDE!I-HIII:{ EIICPBIJC I[‘.I-TﬂTEMﬂTIi':inOBEl'
HRH H H3JOMKENW TOJBLKO B «Hauanaxs», l]OCT]’)UE[IHSl OCHOBAHBL ¥
Eskauaa ua nocry1arax, ONpelc/AI0muX NnaBy/ia J1eicTBHI ¢ He-
aNbHON NHHEAKOR M ¢ HICAALHITM IHPKYIeN, '

[Mpasaa, cTpeMACh MOCTPOMTh IEOMETPHIO KAK  «HIEAMbIYI0»
HayKy, He CBA3AHHVIO C pellenxeM 3a1ad NPAKTHYECKOTO XapakTes
pa, EBknng He CTABHT M He pellaeT 3afady O HAXOMKASHHH 110L1aIH
KPYTa M O BHINHCAEHMH [JAHH OKpyXHOCTH, HO B kuurax 1, 111, IV,
XII u apyrux cofepxarcs MHOTHe TCODEMEl W ONpeIeleHHA, KOTO-
phié PasBACHAIOT H YTOUHAIOT DPAA MEACHHIX MeCT B paforax mpet-
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wecrTBenHHKoR Esrmila, CRAIAHHBEX € KBanparypol Kpyrd W JyHO-
MeK M CO CHPAMASHHCM OKPYMKHOCTH, 3fecCh AAWTCA, B 4ACTHOCTH,
ONpeABIeHAs KPYTa, OKPYHHOCTH H yacTel KpPyra, OMpencIfaTes
Mogofupe CerseNTh, YKasEBACTCSN, Kax MNOCTPUMTh OIECANILE H
BICAHHEE B KPYT [PABIILENE MAOTOYFONbIMKM, JOKAIRIBANICHE
TEOPCMEL, HA KOTUPBIE OITHPa/ACH Furoxpat XHOCCKHH TIPW KBAIPH-
poBaKHH AyHEOouex ¥ Ap. EBKani Npu HOCTPOEHHH reOMeTpHH Todb:
3YCTCR TOJBKO LHPKYASM H JHHEHKOH, T. €. BHIUAHALT TpCOOBAHAE
[1aaTora, k¥ WKOJE KOTOPOTO O NPHHALICKAIN. 3T, KoledHo, ov-
swaer ero BOAIMUSKHOCTH TOCTAHOBKH H PRUICHHEA KONCTRYXTHBHLIX
sanay, Eoxowa, uaBepHoe, OblT 3HAKOM [OCTAHONKOH H NOMEIT-
KaMH pelliends NATH 3HAMEHHIBIX B TO BpeMid 3a0at, B ofiiteM puie
5TH 2adaut EBKINI HC paccMAaTpHBaAET, BO3MOMKHO, NOTOMY, HTO Ol
He pCHIaiiech LMPRVAEM H JAHHCHKOR, HO HEKOTODhIE 'MACTHNE CIY-
yap Uy 341U, KOTOPBEIE PCIlanTed  IHPAYAeX 4 MHHCHROR, 0il,
kax Gyier BHANO H3 AanbHeWllero, paccMaTpupaer. Tlocne noAsac-
uns «Hauams Eskanga yuense apesHoers (CHMILTHKRE 1 ap.), a
TaKKe yuenbsle CpelHHX BeKOB W HONOTO BPEMCHH HACTO CCLITAMHCE
Ha ONpCAeneHns u, TeopeMbl «taudi» mpm peiieHdn KBARpaTy pul
Kpyra, KBagpHponaHis ayHouex®® p Ipyrux  adaMeHHTHIX  3aaa
APCBHOCTH. - '

Tofirenc (XVII B.) mpu pelleHAH 3ajauu 0 Kpajparype Kpyld
[HPOKO WCNOJIb30BAL CBOHCTBA NOMOGHBIX CerMEHTOB, PACCWMOTPEHR-
uete B «Hauanax». B wacrnoctd, «Havana» Fsradia n TPYAb Ap-
XKMeA, KOTOPHIMH IWHPOKO [Q1B30BAIACE T JIPEBIOCTH, B CPelHHE
BeKA W B HOBOE BpEMsl, ChHIFPany 3aMeTHYIO POJlb H B TONYJHpH3A-
UHH MIOTHX KOHOTPYKTHBHLIX 3anal, CBA3NHLIX © TATHI 3HAMCHH
TEIMH 3aA39aMH.

Cnpamienie OKPYKHOCTH
¢ NOMOLLBE cAHpaan Apxameny

B 11l B, 10 H. 3. IPEBHCTpEYeCKHWe YUElbie HPOLoNKald HHTE-
pecoBalLea KBAApPATYpPoH Kpyra M CIPAMacHREM okpysuocTH, Oco-
60 BELIAKNAECS PE3YALTATEL B 3TOH 0faacrH OLITA LOMYHCHRT OLHHM
1A CAMbBLY TEIHANBHLY YUeHEX IPCBIOCT APXAMELoM.

O pesynbratax Apxuvela, coucpxarmmxcs B.ero AHAMBHEHTOM
COuNLEHI «(6 N3MepeHuH Kpyras, peub Gyder HATH B CAeIyIOnNesd
naparpade; 31cCh Mbl OCTAHOBUMCS TOJBKO HA' CIPAM.ICHILE QKDY &-
HocTy APXHMEI0M € TIOMOULBIO nodyuciol my cnapam®.  Gout-
werme Apxumcna «O CTUpANAX> CONEPAKHT PCINERHC pRma pax-
HIIX 337439 0 JTOKAFATCARCTBEO HECKOJbKHX TCODEM, Jro mepsoe oo
XpaHuBLIECCs COUMHCHKWE, B KOTODPOM DENb HALT H O CpRMISHHA
OKPYIKHOCTH, @ CNEJONATC/]BHO, W O KBaLpaType KPYIA.

[lenTpaenbIMi UpeA0&KeITHIMH padotsl <O cnupaasxe ss-



amotest Te upepaomenns (XVIII--XX), B gotopwix nacrcd cnocod
NOCTPOEHHS © HOMOWbBID CHHDPATIH OTPEAKA LUPIMOH, DABIOTO JLTH-
He OKpYAHOCTH HJAM A¥Te OKpy¥HocrH. B uacrHocrd, B Teopeme
XVIIL ytnepwaaerca: e¢lonu Npsmas JANHES KacaeTcs  CIIpadm,
OMUCAHNOH R TOUSHHC TCPROrD  ofopoTd, B KOHEYHON  TOUKEe
€8 H &Cad M3 TOURH, IBASIOUWEHcT MAUANOM  CIOHPATH, MPOREIEHA
HEKGTOpaA NpiAMAA NEPIeHIHKYIAPHD K AUAAY BPaMIEHHY, TO HPo-
BelleHHAad TTpAMAS BCTPeTHTCA © KacaTelbHON, H OpsaMan, 3aKAUueH-
Has MemIy Kacatednnol g HavaloM ciHpani {npavas AZ —C. B.),
fyner papia OKPYMKHOCTH MEPBOTO KPYTa {T. €. OKPYIIOCTH, DIH-
cauHoil M3 Toukn A patuycom R=A0. — C. 5.) (puc. 13).

Puc, 13,

Apmme,ri AOKAABIBART ITY TROPEMY MCTOTOM OT MROTHBHAOTO,

Houyerue cHayawa, 4to LAuda oxpy:mnoctn (C) vennnre mpe-
Moil AZ; posbMeM ToTJda mOpsaMylo  AZ,, wotopas wmesswe AZ, 10
Gombmie C, Torza A@:AZ, = A©®:AZ [lpoeaem reneps ips-
myvio AN rak, 4ro0un BEIOOAHSIOCH paBencTBe NP:OP=A0:AZ,
HIH NP : AR=0P:: AX, 0P : .

Tag xax AG=AP, o nonyuuym

AP+ NP . C+ OP
AB C

YunteiBas 3To HepaBeHCTBO M teopeMy XV coundenns <O cnupa-
nAXe, T. €. 4TO «OTHOWeHHe Oyry OF BumecTe co Bcell oKpYIKHOCTBIO
(C) Kk atoff oxkpywHoeTH OVACT TOM e caMuis, xak 0 AX x AGs»,
fiMeem AN : A@ < (C+8P) : C=AX: A8 u Mp npuxoguv x npo-
THEOpeuHio — AN - AX,

[peanonoxie 3atem, uto Aauna okpymnoerd C => AZ, Apxu-
Mel B pesviabTaTe aHAJTOTHUHEIK DPCILLAVIIHM PACCYAICHUNA TpH-
XOOMT TOXe K NporTHROpeunio, Ha ocHoBauuu 3TOTO OH Jesaer 34a-
Rawdende: gauHa okpyvwpoctH C=AZ%  Tawnv obpazom, ¢ mo-
MOUILI0 CAHPAIH APXHMeTd MOKHO TOWHO TOCTPOHTE OTPEINK TpHA-

. o [ ;
MO, paBHEIA AdHHe oxpyxHoeT 2nR, nmt npy R= —  OTpedok .
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CaeloBaTentno, OTIeNbHEIE NOOBITKH [PEBHETPeYecKHX YHeHHX
(dunocrpar, Apxumen) TPHBOAHAH, TeACTBHTEIbHO, K TOYHOMY pe-
UIEHHI0 3adayd O CHPAMJISHHH OKPYAMHOCTH. ITH pellieHHA Oblin
CBA3AHLL H ¢ O0OTAUIEHHEM MATEMATHREM HOBHMH «MCXAHHUECKHMIH
KPHBLIMH,

eHamepenne kpyras ApxHmena

Counnenne Apxumera <Hawmepenne wpyra» [5; 266—270] cu=
rpanu ocobedio GOABIIYIO POk B HCTOPHH KBaipaTypsl Kpyra:
MeTOdaMH ApxuMeia, NPHMENEeHHWMH B 370l padore mpi mpHO/H-|
MCHHOM pelleHHH KBaNpaTypPH KPyra, WHOTO COT JeT NOAb30BAIHCE
MATeMATHKH pPasHBIX CTPAH, 4 HeKOTOpLIE pe3vIbTaThl, Coaepxas
MIHCCA B 3TOM COUHHEHMH, HCNOABAYIOTCH H B HAMIE BPCMS,

«HMaMepente kpyra» 3auHMaer MeHee matd crpanwn, Ho 310l
NpoH3BeJeHHe N0 TPABY CHHTAETCA KAaccHueckHM, .Kampaa u3)
TpEX TeopeM, coAepMAauUMXcHs B sToR pafore, npeacTaBaner onpes
TeJeHHBIR B4 B MATEMATHEY,

[Neppan Teopema. «Beskui kpyr pasen npAMOYTOJIRHOMY Tpes
YTONBHHEKY, TPHYEM pAIuyc Kpyra paBeH OAHOH M3 1IPHAETAIOLIAX
K NPSIMOMY VIJTY CTOPOH, a MePUMeT) — OCHOBAHHIO TDPEYTONBHHKAY.]

HoKa3aTenseTBO COpPABeNTHBOCTH 3TOH TeOPEMBl BEIETCH METO-
noM or npordBHoro, Jonyetus, urto kpyr ABTA (pue., 14) Gonablue

a P M
3
fl
z v
R
B r
R| E
Z2TR
Puc. 14,

rpeyroannuka E. Boumew B uero xsaapat AT, a zatem B-yronsnnx,
16-yronBpHHK ® T. 0, Torga JToameH HACTYNHTB MOMENT, KOIia
2%-yroabHuk Gyiaer Ooawwe tpeyroasHuka E, Coenubum cepei-
HY CTOpOHW! 2%:yrofibHHKA ¢ OeHTpom kpyra N. 3ra JIMHHA, HaIpH-
Mep NEn, MeHblle paniyca Kpyra, a nepHMerp Zn-yroJbHAKA MeHb-
me oxkpyxKHocTH, [laomase MHOrOYroIbHHKA paBHA NOJOBHEE IIPO-
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i3pedenns ero mepimerpa va NEoo Ho sro apongseaenne veisie
NOJOBHHLL DPOH3BCIENTHH  PALHYCL Hd JJUHY OKPYHUOOCTH, T, €.
maowany Tpeyroaesnuka E. Tem campim Apxunes nputllea 1 npori-
nopeunto,  JloTyeTHnM TOMCTPL, UTO KPYT MOHRING TpevToanrisa E
Onumen Keanpat, 8-yromniig, WE-vromeeg i T, 1, 10 Tes [op, -
Ka 2%-VIOJABHHK He CTaneT dMeublue rpeyroabinka E. o wepnuerp
OTHCAHHGre 2"-yroapidka O0JABMe JTIHHE OKPYARHOCTH, [laonanns
1oro 2°-¥roMLHENKA PaRla NOJ0BHUS UPONIBLACIA TIOPIMETRA 174
UPHMYH, CORLHISIOWYI UeNTR KP¥ra oo cpeaduolt  cTopoiin 2'-
yroabHuxa, (a sro Oyier pazuyc xpyra AN}, Chaciesareasue, mio-
nags 2'-yroanHHRa Goablie maIollais TpeyroaeHuxa L. I oun e
BAa MPUXOIHT K Tpotunopeswio, Mz storo Apxnven dctact nupot:
«3HAUHT XPYT BYILT Pancl TPeyroInHKy E»,

Hrak, mokaszado, uTo CvIECTEYET TAKDH TPeyIOARIULE, 1L
KOTOpOro pasda wionlaan kpyra. Ho orcona, <oieunn, ne coonyer,
UTO TEM CaMBIM pelend npodacMa KEaiparypul wpyra € HOMGHEND
LHDKYES M I0HeARN, TAK Kak  31eCk  He TOBOPUTCH 11 1 0HA2W-
RABTON, UTO KATCT  TPCYIOALNIA E| DAMILH  oNpyIsIooTs, Mok-
10 TOCTPOHTE € MOMOWBK  ddphyass o Jednn. Hoo Apxesen
VMET COPIMANTD OKPYAHOCTL C IOMOUELID CIHUPATH, 8 COeioBaledn:
HO, MOMHO CKA3aTh, uTo ApXnMe;) MOr TOUHO KBAAPNDOBATE Kpyrs,

Bropan teopema® «TleppMerp BCAKOTO KPYTA PascH yTpOCHHD-
MY IHAMETPY € HAOLITHOM, WOTOpHl Meublle ontol ceabyoi wactn
ARANVICTRA, 10 BOABIIE TECATH CUMBACCHT [IEPBLINS.

B stoft veopese, Kax BAAHO, SBIO FOBUPHTCA O ApHOTMHENT0M

BHIDAKEHHH  JJIMHbL  OKPYHKIOCTI Tepes anaserp: 357 d - C ks

1
3_7‘d, rne C — mania OXpyHHOCTH, 4 d — JIHaMeTp Kpyvra, B, Mol
Bbl CRATANY, 34€Chb YEA4AHbL HEKOTOPBIR  URANHLEL, RN KOTOLEIX 3a-
11l [

d

KIOUEHO . OTHOMIEHHE OKPYIKAOCTI K ZUaMeTpy: 3 -7 =l 7, (=)

S 1
{3 -7_' aTa TEODaMA H O METOA SZUKAZATENLUTER €€ UhID el G000
WYX pok B I'ICTO[J'HH MATCMATHEH R(]{JESLLLE M OCOOCHIO B HoTopa
R

C i 22
KBAAPATYPH Kpyra. A pupaseiven = =n/3 e = 3,14
H TCTICPL WIHDOKD MOAL3YHTCH LM NpakTHIeckHy meaei, Kaw we
pacey a1 Apxume) OPH TOKAATILCTBE CTOIL BAKOON TeOpeML
D MaTeMaTHe?

Ilpu OcBelieHHH X0Aa pacCYRICHHA Apxuyena Oyiew moawao-
BATHCY CHMBOJIHKCH ¥ ONVCTHM HPOMEMKYTOUHDIE ([MOBTORHELINCCH)
DHOEPALHH, KOTOpLe YHTATEAL MUKET LpOBecTH can., Odo3nauiy
OC=R, AC=2R=d, aauny okpyxkHoctu — C, CTOPOHY THARINL-
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HOTO BOHCAHHOTO MHOCO¥TOJMLHHXA — dn, ONHCARHOTO — bn, mepnd
METp NRAasHABHOTD BHHCAHHOTO N-¥TOAbHHEKL — pll, ONHCARHOTO—
ugpes Pla
Pu C Py
Aprumeld TOKA3AT, UTO H3 = {E{ -

mpu n="%96 cnexyer, 4To 3 i—?:— b BT s -—]-—d
7laa 3TOrO OH paccMoTpen cuadasa kpyr ¢ paanycom OG (pug

15}, B3ssl CTOpPOHY OMUCAHNOIU LIECTHYTOMLIRKA BB’ u cTOpOHY

BOHCaHnoTO WecTHvroapHuka NN/, torna yron COB=30°. 3ares

on nonoxkia BBl=0B=2308,

TOrILA

Pue. 15,

1 " b
BC— . BBI=153, R: — =0C:CB=
2 2
=13062—153%: 153 == 265: 153.
‘Pazneaun yron COB nonomawm npaMoit OD u 5ipoBels  COOTBETCT-
BYIOWUle Bpuncaednd, od moayung OD :DC>> V349450 : ¥23400 =

zﬁgl_e"_ : 153. Tlpogonxas ICAHTE YIUbl MODOJAM MPAMBIMH OE,
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OK, OL » prmncasag by v P7o, o naxoaur

I L I
R:— by = 1162 = ;163, R:PYy = 1162 = 7344,

1
1t: P'43}2334—'4— : 14088,
H, nakorer,

i
R 3 }J{.a :'2‘;_'_ 4673 -

ra‘,..

2153, R Pla=4R73 : 29376;

1
2
l .

Plas: 2R <7 29376 : 9347 =3 =

Ho C=2aR <2 Ply, caezosareasuo, C:2R=n ecwe wedble,
HeM 3«-1—.
Paccmarpupan  satem xpyr ¢ panpyveom R=780 (puc, 16) n

yron CAB=30°, ou seumcaser otuomenne (g;=CB): (AC=
=2R)=7V80:1560. 3ateM XeauT yrae' nomoaam npaMmeiMa AD,

AH, AK, AL, sbuncager g= 1 Po 0 Haxo1wT

|
Py : AC = 6336: 2017 T

Pac. 16.

: 10
Ho C=2nR == Py, a avaunr C: 2K =3 =

10 C [t

Caenosatensno, 3 —- <5 — =g =3— .
71 d 7

Takos skaajg Apxumera B pelieHie OHOH M3 MHTEPECHHIX W
E¥C E. Benoaepos a3



TPY/HLIX 34744 B MaTtcMartuke. Ero merol (BNHCAHHEIX H ONMcaH-
ULIX OPaBHALHMKX MHOTOYTOMLHHKOB) 1af HaXomieHds Bee Gogee
C

TOUITOTO 3HAUYCHHA AIsi — OLLT OCHOBHEIM nouTn 2000 mer,
4

Tperbs Teopema. «Kpyr OTHOCHTCH K KBafparty CBOETO IHAaMer-
pa (npuGauanTeabHo) kKaxk 11 k 142,

dokaszarensbeTBo ITOR TeOpenMLl OUHDAEGTCA Hd NPREIRIVILYIO Te0-
pemy, IIycrb nan kpyr ¢ auamerpom AB u CE — onncannui xean-

par (puc. 17). Ormosuw CZ=3 — AB, Torza -;—CZACﬁSnm

i
SAxrcp= e S A acz,

i

{ D z
] //
A B
£
Puc, 13
- 98 o8
Ho Seace= d-Sj.u.u:—S Aaue iz — Sup,
pLa 2B

OTKVI1Aa
Sep o BSeeme 11 ]4o2

Jra TeopeMa OKasalach BAKHON W [Js NPAKTHYECKHX Lenel
NAA caMol MaTeMATHKH, CJAeNOBATENBHO, B 3TOM HeOOABWIOM IO
00beMY COUHHEHHH CONEPIMKATCA pesviIbTaTH, ChIMPaBlIHe 3aTEM
BonpIYIO POIL B HCTODHH MaTeMATHKH NOGOINC H OCOBCHHO B HCTO-
PHH KBAAPATYPL Kpvra.

ApxuMey Obln NepsblM yueHbiM, DOCTABHBIUMM mpofaemy KBal-
pPaTVphel KPYra B COPAMJAEHHE DKPYMKHOICTH Ha [pOYHBIE HayYHbIE
oCHOBBl, OH TOK&3a/ CBA3b MeXIY STHMH ABYMsi 3a1auaMH H OT-
KPbLT HepCneKTHBH GecnpeneabHOr0 YAYUILEHHS pe3yJabTATOB NPH
BEITHCISHHH OTHOLWEHHA IAHHB OKPYIKHOCTH K €€ LHAMETPY.
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Yneoenue kyba

O ppoxcxompaennn zagaum

3anaua of yuBoenWH Ky6a co BpeMeHEM TOMEe CTaja 3HAMEHH-
TOA. JTa 3a1aya NePBOHAYAILHO (OPMYIHPOBANACS TAK: HOCTPOHTh
Ky0, ofibeM KoToporo Owisi Gbl B ABa pa3a Goablle 06BeMa AaHHOTO
KyGa, B panvwefimeM ¢ OMOWBIO anrefpanvecKoll cHMBOMHKH 5Ta
sanaua Obiia chHOpMYIHPOBAaHA C/AENYIOMHM o6paloM: [IaH Ky6
¢ pebpom a, OCTPOuTh HOBLI KYG ¢ peGpoM X Tak, yTofs Xx°= 2as,
Crap 3aTem 0fHON H3 KOMCTPYKTHBHBIX 33JlaU, OHA CBOLHAACH K NO-

]
CTPOENHI0 oTpeska npamolt x=al2, a npu a=1 — K nocTpoeHic
3—---
oTpeaka x =12,

Kag, xorna u rae Buepehie Bo3nuKma 3Ta 3alaua, HAYKE NOKA
HensBecTHO. Moo TONBKO HesaTh MpeAnoJoKenHs To 3TOMY [Mo-
soxy. Ham nymaercs, yto sta samaua moraa BO3NHKNYTH TOXE 34«
AOATOD JlO TOrO, KaK €f0 HAUAJIM 3aHMMATBECSA APEBHHE IPEKH, KaK aa-
Aaya Ha mocTpoenHe, Jta 3a)avd MOrIa MOIMHKHYTL H3 OpaKTHYe-
CKHX NOTPeGNOCTCH: HANPHMep, C YUETOM YBEJHUEHHS B JBa pasa
Ypoxan B JAHNOM TOAY Hy#HO Gbl10 YBEJTHIHTL B NBa pasa 00beM:
XpaHHIHILA NMPOAYKTOB, HMERUICro thopMy KyGa, WM yBEJIHYHTL B
ABa pa3a BMeCTHMOCThL BOJAOXpannanila KyGuueckoll HopMLl, 0CTAR-
aAAA Ty Ke hopMy ero®s,

O npakTHIECKOM K KyJIhTOBOM NPOHCXOMICHHH 327444 08 VIBOE-
HUH Ky6a TOBOPAT H JIETelin, cBA3aHHBIE ¢ 3TOH 3a1auei:,

B oanoit n3 nux rosopures, yro Kpurexui uape Munoe™ npuka-
38/ DXHTEKTOPAM BOSNBHIHYTh NMAMSTHHK CBOEMY chiny IaaBky.
ApxuteRTopn crenadsM maMATHHK KyGuueckof  (opMu ¢ peBpou,
paBkbiM 100 noxram. Munoey mompasunach qopma TAMATHAKE, HO
OH Cen ero CARIIKOM MajeiM H IIPUKA3aa ero YABOHTL, ApxATexTO-
PHl AOATO OHIHCH HAX OTHICKATIEM TIHHLI peipa HoBOro xvfa, Ho
HE MOMVIH HafitH ee. T1pH3naB cBoe Geccuane, dpXHTEXTOpPHL OfpaTH-
AHCE 33 TIOMOLLBID K IPOMETPAM, HO U TCOMETPH HE MOLTH PellMTh
3TON 3anavwy. : -

Bropaa nerenia roxe yrkasusaer na CBOE0BPA3HYIO CBA3L ITOI
3alauH ¢ MHANLI0,

Opnaxan wa octpose Henoce, maxondinevica B Srefickon Mope,
Benbixnysa snuiemus uynmel Kurtean enoca oBpaTHIHCh K 3Ha-
MenuToMy [leneuiickomy OpPaKyny, KOTODPbIf=CAYHHA MpH Xpame
Anoanona B Jenbdax, 3a moMomisio # coseToM. Hns npekpaienus
HYMBl OpAKYA MPeiJoMHuA  JeJ0cmam YABOHTb KEeDPTBCHHHK Gory

35



Anoazony (Gory Coamua), umeBwmit dopuy kv6a. o uyyMa He
NPEeKpaTHAACL H MOC/e TOro, KOTAA GLA ONIHT TaKol e KepTeH-
HHK, KaK NepSrd, H nocraesen na wero, Torma A8a0cusl BUORL 0f-
PATHIACH K OPAKydy ¢ BONPOCOM: NOYEMY HO Ipekpallaercs 4yMa,
XOTS MEPTBEHHHK BrecHaLhHoMy Amoaaony yanocH? Opakya Uy na
3TO OTBETH/I: HET, Bbl HE DCIIHAHN MOCTABAEHNOW 3aTaud, Tak Kak
© BLl, yABOHB 06nen, H3MerHan popwy mKeprsernuka. He venas dop-
MBl KyOd, ABMOCIUN He MOTIH ero YIROUTL ¥ 0BDATHIHCL 32 TOMODIILID
k Ilmatony®. Ho on yxmowuwso otBermu: Gorw, BCPOATHD, HEIo-
BOJBHEL BAMH 34 TO, ITO Bbl MAJI0 3dHHMARTECH TCOMETpARH,

C Toro BpcMenn 3ajgauy 0f yAROGHHH KvGa CTATH HA3LBATH elie
«1en0cckoil», IHexoropple astops moaaraloT, uTo mpoHCXoMaenHe
3afaun o0 yNBOCHHH KyOa CBA3aHO ¢ WeJaHHenm ofo0uuTh salauy
06 yasoennn kpaapata [97; 8]. Ho ecauw sto sepuo, To u B 3TOM
Cayyae paccMaTpupaeMad 323aYa yXOAHT CBOHMN KOPHAMHE B [ pes-
unit Evuner, Jlpesunc erinoTdHe yMeJaH YBEJHMHBATL BIABOe (npu-
BUHKEHHO) N0WAAL M0G0 GHTYpPH, He MeHAA ee (OpMI, MOJb-
3yAch ABYMsA AOKTAMH: B 28 u n 20 nwofivos, Tax kak oTuowenwe
atux mokteit 28:20=14, 10 WaMepaB cTOpOHLI IaEWOH  HIYpH
20-10fMORLIM JOKTEM, 8 3aTeM YVBEIHUMB HX TACTONBKO, 4ToGH B
HOBLIX {n0a06uwx) (HArypax pasMCpel CTOPOH COAEDHATH CTOABKO
e, uo 28 I0iMOBLIX MOKTel, OMH TCM CAMHIM  VBEJAHUMBATH MA0-
ais GAryps, B TOM THC/AE H KBAIDATa, MPUMEDHO B JIBa pasd.

Bo3MoKHO, UTO B JMadbnefitiicM Urpajo podb i «iKedande Apee-
HUx 0600MmATL 3ajavy off YIBDENWH KBAIpaTas H nepeliTH or NAaHH-
MOTPIMECKOH 3alayn x crepeoverpaveckod, Ilo Takoe xedanue
MOTVIO BO3SHHKHYTEH Ha JOCTATOYIIO BLICOKOH CTYNEHH DPASBHTHH Ten-
METPHUCCKOH anredphl, Korja TpexdaM OLiI0 HINeCTHO YiKe, YTo HS-
Bieyenue EQPHA H3 H?DHSBEEEHHEI ABYX  BUJOHHHYE 1 b cronvTen X
MOCTPORHHIO OTpeska x="1¥¢ b, T. ¢, cpeaHero reoMeTpHYECKOTO MeXK-
Ay otpeskami ¢ W b. B wactnoctw, npn h=2a onu morau nosyants
a:i=x:2q, oTkvaa x*=2a% u x=a¥2, IToc/e 3TOro MOrTA DOIWHK-
HYTh MbICJIL O TOM, UTO M3BNCUCHHe KyOuuecKoro KOpHsA H3 2a%, T, e,

¢ J—
nocTpoenne’ X=—al2 CBOAUTCA K MOCTPOEHHIO JBYX CDEANHX TEOMET-
PHYECKAX BESHMHH MEKIY NBYMA TAHHBIMH BENHUHHAMU,

Ho utofs npHATE K BHIBOLY, 4TO pPelienue 3TON 3aNaui CBOIMT-
€A K MOCTPORHHIC JABYX CpEeIHEI80METPHYECKHX METY OTPEIKaMH
au2a 7T e @:X=x:y=y:2q 108 3TOrc MaTeMaTHUECKHE 311a-
1M IONAKHL! OBLaH GBITh YiKe HA A0CTATOUHO BLICOKOM yposHe, B sto
speva (V p. 10 H. 9.} feficTBHTENBHO HaMeueH GBI YKA3AHHBIH My Th,
KaK OAMIl H3 TOMXOMOB K PelleHHi0 3ToH 3ajau, HO BOZHHKAA OHA,
BEPOATHO, 3HAYHTEMBLIID PAFRINEG KAK TPAKTHYOCKAA 343444,
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0 107, KTO W KAK nBITAACHE pemath 3Ty 3aiady B dpessei [pe-
OHH, MBI 3HACM, IdEHBIM U{iparmm, H3 KOMMENTAapHAa EHT{}EHFI K Opo-
H3RCICHIIC }:’LPXH?\{E}Iﬁ «(} mwape un HHJHHIpe?®, 4es Mbl H BOCIHMIL-
2VCMCH B madbHedumey [5; 4595J

Mepsas u3BecTHAR MOTMBITKA PEWIEHHA 3A7AYH

Nora LETORN B YK&3AHHOM KOMMENTADHNW W 1@ TAWNRacT HMC-
nn THOnokpata B YHCde PelWIABOIAX zaidauy 06 Yiasoexwn kyba, uo
ITQ HMA VIOWHNACTCA B IHebMe K Hapio Ilvodemern, Aaxobun nai-
caHnoMy Jparocdienos, xotopoe npuBoiur Leroxknit. TaMm rosopur-
ca, B uacraoctd: «lTepnmit THInOKpaT XHocckull 3aMETHA, TTO €CAH
HAITIL e cpedune npomopiioianubHEle MeMKTY IBYMSE OTPE3KAMH,
H3 KOTOPLIX O0LIIHIT B 1BA pa3d [LIHHHEC MeHbIIero, T MOKDo Oy-
ACT VABOHTL M KyO», MeTopHEW-MaTeMaTany ModTH  cIHHOIVITHLI
B TOM, uT0 IHNTNOKpar Hol CAHHM H3 MEPBRIX TPEUECKHY MATEMATH-
KON, KOTOPLIC OCTASHAM A8 CROHX MONBITOK DElllEHKA 3TOR 3aaauy,

Quepunno, 7To B MATCMATHKY 3Ta 3azava  BoULla  padblue.
B V s, no 1, 3 37a zanauva Ouaa yKe DONyISpHOIL, o HEH waaralu
Jerenapl, OCcOBEHHU LOCIE TOTD, KAK YOCAWTHCL, 4TO DEMHTL €6 ¢
TOMOHLBLK AHDEVAA W AMHEHXM He YIdeTes.

[Ipasga k HCOBXOIHMOCTH IOCTPOUIL OTPE3DK UPUMON, pasibi

3

ab2, Tunooxpar Xnoccknii {oxoao 420 r. a0 n. 3.}, BEpPOATIID, NHTAT-
cA cHauafa PelHTs STY 3d14uy ¢ NOMOIHLKY TUPEYIA H JNHeHKM.
Ho yGeaunwncn B TPyIHoCTH PEWEnns ee TAKHM NVICM, OH HOING-
TAJACH CBECTH PEWEeNHe 3TOH (cTepeoMeTpuueckoll) 3anavm ¥ 3471a-
ne MIAHHMOTPHTeKul.

On nowazan, uro 5Ta jalaua GyAer pPeuiena, ecuH VIACTea no-
CTRPONTE 1BA OTPeIXA X M ¥, KOTODBIE CBA3AHBl ¢ JAHHLIMH OTpeskd-
MH ¢ ¥ 2a cooTHomenweM o X=x:v—y:2¢g, rae 4 — pelBpo gai-
HOTO ®¥yBa, a X -~ pefipo xwexovoro wyoa, Kaw 310 oF ofoCcHOBAT,
HaM HC B3zceTHo,  Bo3ModHD, N0 aHAaJordn ¢ npeoBpainnaniem
KBAIRATA B KRAUPAT ¢ YIBCSHHOH MAOWANLI, e rpedyercd mon-
CTPONTL QLMIT OTPREINK X, YIOMICTBIPIKMUNT cOOMIOMEHHIO d @ X=
=x:2a. Ho npasmisiiocTs 370r0 yToemicans [HUnmoxparta Jderko
JOKA3LIBARTCA ¢ NOMOLULID HAWEH CHMBOTNKH  CACLYHILLIIM 0hpa-
soM, M3 yEazanioro COOTHOILCHHS MOMGHO UOJYYHTL  TAKHC DAa-
BEHCTBA, 4 IN—0:X; @:X=X!¥, @:X=y:2ag; lIepeMIOKHIR 34-
TeM NEDHC M TPasple  4YACTH ITHX  papeHeTB, uoiavanu  af  xi=
=axy : 2axy, v o3 1 x*=1:2, orkyia Hu hoavudaeics x3=2g% u

E_
x=ak2, H3 storo suiuo, 4To ecnw 81 ¥14I0CL KAKHM-TO 0GpAa3soM
MOCTPOHTE OTPLI0K MPAMON X KK QA0 U3 ARYX CPOANNE TCOMOTpH-
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HeCKHX MCHKIY 4 H 24, TO TeM caMEM 61710 Gbl HalIeHo peGpo Hexo-
Moro ky6a, obbeM KOTOPOTO Gul1 Guf B aBa pasa 00JbMC NANHOTO,

Hawm He H3BeCcTHO, NHITANCH AW caM [HONOKPAT MOCTPOHTE OT-
peakH, yJOBJETBOPAIOUINE YDABHEHHSM & :X=X!y==Y.:2a, H eC/H
NBITANCH, TO KAKHe peayibTarthl MM modyuenn. Ho cyas mo Tomy,
KAK BLICOKO OUEHNHBANH IDPEBHHE TDCKH TeoMeTpHUeCKHe CMocoBHOCTH
Iunnoxpata, a Take HAa OCHOBAWHH TOrO, WTO €MY YIaa0ch NOTY-
YuThH OJeCTsIIHE PesyaALTATH B pelleHHH ABYX 3HAMeHMTRIX sajad
APeBHOCTH, MOALHO BMOJUE NONYCTHTH, 4TO OH MONOKHI  Hadamo
NPHMEHEHHI0 MeTOLa «BCTABOK» TIPH PEIIEHHH 3TOH 3a1aul, ¥ MOT
Taknm. 06pasoM ee pemnts. Ho ccan pouyctuts, 4o [HOnoxpary

[
YAAJ0CE TOALKO CBECTH 3aJauy HAX0mjeuus OTpe3xa x=0a)2 x 3a-
nAaue HAXOMTENHA BCTABOK X H Y, YAOBJETBOPAWOUINX YpasHeHHAM
@:Xx=x:y=y:2a, To W TOTAa CJIelyeT BLICOKO UUEHHTb pesyJnTa-
Twl' NONLITKH | HINOKpATa B Pellienii 3HAMEHHTOH 3anaun; 160 OHY
OTKpBLIH  MCPCICKTHRL paboThl MHOTHX  Y4YeHEIX B HaflpanaeiHu
OTBICKAHHS PAZTHUILIX CIOCOGOB JIOCTPOEHHY OTPE3KOB X H y.

Pewenue Apxmra Tapentckoro

B xonue V B. A0 H. 3. B CBH3K C H300PCTEHMEM CTPENOMETOB H
KAMHEMETOB BO3HHKJA Elie HeoOXOIMMOCTh yaBoeHHA o0TeMa Td-
Ja, C MOMOLIBI0 KOTOPOTO CTPENAND» OpyAHe, IT00B YABOHTbL pac-
CrosnHe TOJeTa CTpedbsl HIH KaMufa., 3TO TOXEe MOrjo cnocobeTRO-
BdTL PAa3BUTHIO MHTEPECA K 3a7aUc ¥IBUEHHH kyba, Oanuw A3 nep-
BLIX APEBHCTPEHECKHX YUEHLIX, WCTOMb30BABIINN Pe3y.abTarhl [un-
MOKPaTa XHOOCKOTO NPH PeUIdiiiN saiavud o6 vamoennn kyba, Gola
Apxur us Tapenra, Od ABJIAJNCA H3BECT-
HbLIM TOJKOROALEM H KPYTHEHILHM Ma-
TeMAaTHKOM KoHua ¥ B, 10 H, 3.
~ EnTowkuil B yKaszsavHWX  KOMMENTA-
pHsix co couIK0g na «Moropuio reoMet-
puns EpiexMa Tax dIHCBIBART PCIUEHHE
3a7aUi O MOCTPOEHHI IBYX CREUINX [€0=
MOTRHIIECKHE A]J,\'HTGM. .

¢llycrn daHpl ABA  NPAMOTHHERLNY
orpeaka AA 1 AD (puc. 18). Haao mMexs
ay AA u AB HaiTk aBe cpeiile NpOTOP:
nnonansioe. Oxoao Goabuwed anmm A
omuillen oxpyxiocte ABAZ, mocTpon
g mefi xopay AB, paeuyw I', ®  nyer
oHa B NPOACJTAKEHHH ¢ NPOBeIeHHOA B
Pue, 18. KacdTeablofl K KPYTY MepecedeT B




ITposenem npamyiwo BEZ mapamtessko [TAQ; npeacrasum cefe nps-
MOl MOAYUHAHEAP Ha noaykpyre ABA, u nHa AA seprixaibHbti no-
SYKPYT, ACKAIING B DPAMOVIOALHHKe Noavuuanuipa, Ecan Mur Gy-
AeM Bpamarth sTOT MOMYKPYT, OCTABIAS €ro BepTHKAMBHBIM O Ha-
npasiednin oT A k B, B To npevist Kax komnern cro giaverpa A ocraer-
CA HeTIOABHMHBIM, TO OH ﬁ}-’,.'J,ET HePeCekdaTh NORepXNOCThL UNJAHHADE H
HAYEPTHT HA Uell HeKOTOPYIO JWHHIO, C APYTOli CTOPOHD, €CTH, OCTAB-
ana AA wenoaBHxHOR, Gydem Bpamwars tpeyroneHuk AITA BORpYT
AA p uanpapJenuu, NPOTHBONOJOMHOM IBHXCHHIO NOJIYKPYra, TO
npsAman AIl onHller KOHHYECKYHD NOBEPXHOCTE W B CROEM BPALUIE-
HHH BCTPETHTCA B HeKoTopoH Touxe (K) ¢ nuuneli Ha uunuuipe,
obpasosaBileiics npu spamenun AKA'. Ogpxopemenno touka B
TOM¥e ONMHIUeT MOJAYKPYr Ha NoBepXHOCTH KoHyca, [lyere ABHEY-
WHACA DONVKDYD B MecTe MepeceilenHa 3ITHX ABYX JHHHE Oyaer
HMeTh nonokenue A'KA, a apumymufics n TpOTHRONOIQKHYIO CTO-
POy TPEYTOUBARK 3afMeT NOJoMeHHe AAA M HYyCTh TOUKa nepece-
gennn Gyper K, Tlyern BMZ Gvter noavkpyr, onMcaHHuifi  Touxof
B, a BZ — nuunus ero nepecevenns ¢ xpyrom BAZA. '

Onyeruym B3 K nepnesIvxy.IAp Ha LIOCKOCTE Noayxpyra ABA,
DTOT NepnenAuKyAAP MONAACT Ha OKPYIKHOCTh, TAK KaK UHIHHLD
npamod. [Tyere on éyuger KL Jlwimua, nporenennan us T x A, nepe-
cedct BZ B @, a aunna AL nepeceuwer noavepyr BMZ s M. Ilpo-
BefleM Takme npAMue KA, MI u M8, Teneps, Tak Kak NOJYKPYrH
A'KA 1 BMZ ncpnenmuryaapubl ¥ naockocts kpvra ABAZA, To
H 00Ias JHHHA HX nepecedeHna MO Syier TOME nepneHanKyaspHA
K ILIOCKOCTH  3TOrQ  Kpyra, Tak 4ro MO Oyvier nepneHIdKy/IspHa
K BZ. Taxum obpasom, npaMoyrodbHux  wa OB o @Z n npsmo-
yroasuux va BA u 81 Svayr panma kranpaty na M8, Tpeyron-
unk AMI noaoGen MI® u MAB, a yron AMI 6vier npavniv, Tak-
Ke Gyner npavuM B yroa A'KA. Caenosarensto, KA 6yaer napaa-
aensda M1, uw noayuaerca nponopips AMAVAK=KAA[=I1A:AM,
afo 1peyroannuky AKA', AIK u AMI nonoGuu. [Tostomy wuersipe
anaid A'A, AK, Al, AM cocrapngior venpepuiBRYIO TPOMOPLUHIO, H
AM papna T, 7ax Kak oHa paeBua takxe AB. Taxum ofpanowm, xia
ABVX 3afdHHBIX npAMBIX AA # I nafiienn dBe cpefHue nponopLyo-
HaabHbie AKX n AL Takono pewemre Apxutow TapenteKHM 3aiauviy
0 MOCTPOENAH JIBYX CPEIHHX DPONOPIHOHAILHLIX Mad IBYX 341aH-
HEX OTPe3KOR npamMod, Ito AefcTRATEARTI0 0OpA3RI TAVAOKOTO TIpo-
HHKHOBEHHA B CYILHOCTL 334d4H H BBICOKOHN CTENEUH DA3BHTHA MTDO-
CTPAHCTBEHHEIX IPEJCTABAEHHI dBTOpA. '

Benen 3a Ban nep Bapxedom, U3 KHMIY KOTOPOro NO3aWMCTBO-
BaH TEKCT M0KA3aTCALeTBA Apx#ra, MB, NO3HAKOMNUBIIHCE ¢ STHM
HSYMHTEJbHEIM JAOKYMenToM V B. 10 H, 3., MOMEM BOCKAHKHYTE:
#Passe 3T0 He 3aMeuaTenbHO?S, Beus NpH TakoM cnocofe peliennn
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Apxur paxRTHYECKH MUIET NEpCCeyerHe HOBepXHOCTE TOPE, Kouyca
# wnaudapa®, Ecan, p uactiocri, nomoMnth  AA=2a, I'=AB=
—AM=a u nepementuic orpesxn Al=x u AK=vy, 10 MmomHO CKa-
3aTh, uT0 APXHT HAMICT 3ABMCHMOCTD MEXIY 3THMH OTPE3KaMi B BH-
Ae 20:y=y:x=x :a, A 5T0 paBWOCHIbHO 3alade X'=2al Cae-
AoRaTeAbHO, eean AB—I'=u ectb pebpo ganuoro Kyda, To pedpoM
HOBOTO KY0a X, 0fbeM KOTOPOTO B nBa pasa G0oablIe AAITIOID, Gy-

5o— .
get orpesok Al=a¥2, Tax Lo4BIIOCh NCPBOE HI H3BECTHLIX peiles
HHE zanauu off yanoennd xyoda.

Pemenna 3anaun B Hpesneii Tpeuun nocae Apxwta-

BOAMOMKHO, B CBA3IH © TOM, 4TO 3alaua of VIROSIHH Kvba 1upo-
nodKaaa NPURAeRaTh k cefe BHAMAaTME YURHLIX, & pernere e Ap-
XHTOM TPEACTAB/LIOCD HM. GI0XIIM, B pesnei T'penuu upoaoa-
HANUCHL TTONCKH HODPHIX MeroiopB NOCTHOCHHS CpPedHUX Lponoplino-
HAJBHBIA M08 ABYX NAINHLIX OTPEIKOB.

Ebroxtil B VKa3aIThlx KOMMEHTAPHAX, KpOME pelleinid Apxury,
1PUBOINT elle pomiermnis atoi 3axaun [Tratodom®, TeporomM, Dyto-
nom, Anoaaontew, Huokaos, Ilanmow, Cuopom, Megexumowm, 3Jparo-
ciperon, Huxonertom. Kawmioe m3 atux  pewicnni [5; 460—479]
CBA3aHO ¢ HCMOAb3OBAHHeM KAKQro-And0o «MexaHHsMa», OTJIHYHULD
OT LUPKYIA o AHHRAKE, 0ad JUHEH, OTIHYHBLX OT OPAMOI H OKPYIK-
HocTH, MEr paceMOTpiM 340CH PEUIEHHST TONBKO HCKOTOPBIX 13 YK4-
3AHHBIX ABTOPON, XUTH 1T Te, KOTOPHE He VYT PACCMOTPEHEL Npel-
CTABJIAWIT HOTCPEC, N FendalTHe MOTyT ¢ HHMH HOZHAKOMITGLCH B
YEAIAHHOR KHIUTE,

Pentenua c noMOWbLE KOHHYECKAX ceucHMi

B IV B n0 I 3. u3BecTHUMH vuedbMp Aperuedl Ipenun, saui-
MABILEMHCH pemennes JdeJoccxoft 3apauyd, Gun Ennoke o Menexy,

EBJOKC NMpH pPELIeNnH 3TOH 3ajayd HCAGALIOBAM KAKIE-TO TRTOC-
Kie KPHBBE, Ho ERTOKNIT He Aaq HAT0MKEHHs STOTO cnocoda®s,

Uro wacuercs Mepexma, to EBToKnfl n cBOHAX KOMMENTAPHAX
MPABOLUT ABa peruenns ero. PaccMOTpUM MEPBOE DEILEHUE Menex-
ma, «[lvere Anc saiandsie  npavee AB n BT OyavT uepnesinky-

Caspaul apyr k apyry (pue. 19). Ilyere gad HuX cpelhne 1ponops
uponageHbe Gyayr AB'u BE, tax uro T'B ornocaTed K BA rax BA
x BE u xak BE x BA, 1. e.

'® BA EE

BA BE  HA
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Mposexem uepnenaukyasps AZ

. s AB
u BZ, Tak Kak — == — , 10 _
BA BE E

1

SUAYUT, UDSIMOVIOJIBHHK MEMm Y
B u BE, 1. e. npavoyro.asmik
OTHOH H3 3agaBnblx anuuil 1 BE,
Gyner pancH xeaipary 1ua BA
Han Ha E¥, 1.e. TB.BE=BA?=
=EZ2. Tak xak npamoyrous- A
HOK MOHCIY 3a43UQR JAHHNed u
BE papen xsampary na EZ, To
TouKa 7 NaxoanTes na mapabo-
Je ¢ ocuo BE. 3atew, 1ark xak

T
|

AB orvocures k BE, kak BE x It
BA ADB g BE
Sy Ty B_E_ — a. TQ  IIpH- DPa-. 19

MOVTOALHIK Mexiay AB m BA, 1. e, apyroft sananuof aunpeir 1 BA,
Oyaer panen xpazpaty Ha BE wan na AZ, 1.°c. AB BA=BE?=AZ2,
aHa49UT Z Haxonntes Ha napabose ¢ ochio BA. Ho oHa Haxozntes
W Ha apyro# napaboae ¢ ocew BE, zmaunr touxa Z wmanectna, 3a-
TeM, TaK Kak ZA n ZE wmepnenfURyASpUE, TO HyIyT MABECTIR U
Toukd A i E.

[Tocrpoenne MPOHSBOAMTCH Tak: MYCTL ABC 3aJaHHBIE NPAMHE
AB n BT Oynyr B3auMHO NeplUeHAMKYJADHLL, NPOAOMKHM HX 13
Toukd B 1o Geckomeunocrn. Ha ocw BE noctpomm napagomy rak,
uTo6ul ee onymennsle na BE opaunate xeanpwpoBanics na AB
{r. e. ZE*=BE. BT wau X?=BI'Y). 3arem ua ocn AB c1poHM na-
padoay rag, Trolbl ee OpPAMHATHEL KBaapuposasuce na AR (T, ¢
ZA*=AB BA umn ¥2=AB X). Ofe 5Tn napafols DepecekyT (pyr
Apyra; NVCTe TOUKA HX uepecevennd §vier Z. [Ipoeemem ns Z nep-
negaukyanpu ZA p 2L, Tak kax 8 onuoll napabose nposeena opan-
Hata ZE, 7. e AB, 10 3naudt npamoyrodeauk mexny I'B u BE pa-
nen kBaapary Ha BA, 1. e. TB-BT=BA2 u nosromv I'B ornocures
k BA kax AB x BE. Ho AB otnocunes x BE kax T'B k BA u, cne-
aosatennno, I'B ortnocures k BA xar.BA x BE u kax BE K BA,
T. E.

I'E BA BE

BA BE BA
UTO H TpeGoBanoch HOJVIHTL,

Crponresn napaGona npu noMomn «1gaderas, H300 peTEHHOrD T~
WHM YUATSNCM MHASTCKHM Mexannkom Heipopowm # onncannoro
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HM B COCTAB/JACHHOM HM KoMMentapuu k paGore ['epona «O noctpoe-
HiH cBONOB» [B; 470]. :

CaedoBaTenbHo, B JAAHHOM PeLIeHHH HCIOAb3YIOTCA ABe napabo-
apl. Ecin nepesectn 3Ty 3alauy Ha A3HK AHANWTHUECKoH reover-
PHH, TO ASJO CEOJAHTCA K HAXOMKACHHIO AGCHUHCCH TOYKH Mepeceye-

HUR JBYX Mapabod, YpaeHeHHs KoTopelx y2=2ax u Xx?=ay; u3 B10-
2

7 X
POrO ypaBHEHUR CACAVET, 4TO y= —— , NOACTaBIfAeM B Nepsoe
x4 '  —
YpABHEHHE H moaydyaeM — =—2ax wuan x’=2a% y x=al2, Taxnu
a2

ofipaszom, uckomoe pefpo xyfa ecTh aficuHcca TOUKH HepeceueHHs
aevx mapaboa, .

Bropoe pemenne MeHexma avanornuio nepsomy. Ho B stoM
CJIYUAE OH HCmMoabsyer napaboay # runepdony, YPABHCHHA KOTOPHX
MOAYHAIOTCH TOMKE HA PABEHCTBA: @ :X=X:y=y:2a, Tonbxo B nep-
BOM CJydae, MH OB CKa3ajH, OH PACCMATDHBAN DABENCTEA O [ X=
=x:yw® X:y=Yy:2a, OTKYIa H NoAVuUMINCch ypabhedusd x?=2ay
n y?=2ax, Bo BTOpOM Ciy4iae HAJO pPACCMATPHBATE pPABEHCTBA
X:1y=y:2a 0 a:x=y:2q OTCONa MONYUAWTCA YPABHCHHA mapa-
Goup y2==20x u ranepGonsl xy=2a% Yrobu ONpeRcaHThH TEOEph HC-
KOMYIO BeJHUHHY X, HYXKHO HAATH TOUKY NMCPCCEUSHAN 3THX KDHBELIX,

23— 3
afdcuucca x 3rod Touky ¥ Oymer x=al2 (puc. 20). JelcTBUTCALHO,
Ha BTOPOTO YPABHEHHS, HANpPHMED, OJY-

g 02
; UHM Y= ", NOMCTABHM B [IGPBOE YpaB-
4ot
HEHHE o TOAYdHM -7y =2aX, OTKyla

4ot=2ux? n x¥=2a% caenoBATLMLID, X==

4
=alZ.

TakopBu 110 CYLLECTBY peMIelAe 3TOH 3a-
Jaur MeHexmoM, XOTS 0N, KOHe4HO, eIIe He
NOaB30BAACH TOH CHMBOJHKOH, KOTOPYH
HCTIOTH3YEM Telepbh ME, & HPOBOIHJ CBOH

paccyMICHNA KAK B LepBOM cayuae’,

Penenne Spatocena

OnpuM 43 3HaMeHHTHIX pesHerpedecknx yuennx 11l B. no .
3apnManHxcs M 3ajaveil o0 yasoennu KybGa, 6bl1 Sparochen
(276—194), 3ro Gl WHPOKO 06pa30BAHHBIA YESTOBEK, OF OCTABHI
cnen CBOErD TBODYECTBA BO MHOrWX ofnacrax asanns, B obaacrd
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MATEMATHKY €0 HMA OPOUQ CBAZAHO €O COOCOO0M «RLICCHBAHNA»
HPOCTHX WHCET —— «peu_tETD Bpa'mmhﬂ[aw W ¢ pOIISHeM JCA0CCKON
3amaun,

- Jagaue o6 ylIBoeHHH Ky0a OH, Kak BHTHO M3 IOWeINHX 10 HAC
OTPLIBKOB H3 CrO COYHHEHHH H CBHIETEAbCIER LPEBHHX NHcaTeded,
yaeaaa Gaaniioe BHAMAaHHE,

B xpame naps [ltonemes B ANEKCAHAPHH 118 KAMHE BhICEYEHO De-
wenue Dpartochena 3amaiM of yaBoeHHH Kv6a H JaHna GpoH30Bas
MOJens ero MpHOOpa — «Me30AA0HA» («YAOBHTEAA»), C NOMOIIbIC
KOTOPOTO OH HAXOAHI (YAaBJAHBAA) CPeIHHC TCOMETPHUCCKHE,

B ToM e xpame Ha MPaMODHON IOCKE BHICEUCHA TACTh STHIPAM-
Mul Jpatochena, coaepxameiics B «nuceme IDparochenar k [Tro-
JIeMEW B CTHXOTBORNOE hopme:

«Ecaiy 6B, apyr, TH 3aMbicAHA  fogblloe H3 MaJIoro cOenars,
Ky6 coTBopHTh JH IBOHHOH HJAB DepecTpoHTh DOBEM,
2T0 BOSMOIKHO — H CeHH PAacllHpPHTL, H AMY NpocTophefl
BLpOIb H BOJL0EM Barol HANOMHHIIL ABOHHOMN.

Bor mo#t nprBop: Mem JHNeEK ABE CpeirHe Cpa3y OTWIIeLID,

MexKny KpasiMu IPVIHX TH X OTMETHILL KOHILKL

Hyvxae Tebe yx He Oyier B MPeMyapoM [HJIHHIDE Apxu-ra,

B kouyce He aas Teba Buicek Tpuoly Menexm,

1 ¢ foropasawiM EBI0KCOoM H3OTHYTHY JRHHT HC HATO,

Lluprynem BOODYMACh, TOHNKHE HATAG HEAXOIHTS,

CBUHYB OTBAMHD JHHEHKH, JErKo MUDHAILL HOCTPOHTE

CpeanHx elaHHBIX TBOMX, C MeHbIIER H3 JaHHbIX Ha'aB.

Cuacrane 10, nape IlToleMel, — TLl 1aJ BCUHO HHOMY CLIHY
Papno6aameHHOMY nap caanxui nas Mya 1 uapeft,

3ene, Gor neenennofil B TPARYMEM MYCTL ¢ MHAOCTLIO Tofl we on

MPHMET

CHATIETD OT LAPCKON PYKH -— ¥ 14 CEEPLUIMTCH CHE.

Tor e, KT0 WKCPTBY BO XpaMe BCJAMKOM VBHINUT, 13 CKAMET:

— Map arot Jparoced JAwiaHM, H3MbICTHE IPHIECS,

Uro #e npencraraan npudop IparocdicHa, H Kak e C era no-
MOLLUBID MOMKHO «MHPHAAR TOCTPOHTH CPEATIHX SKEJANNTBIX®?

Bponaopag uoge s «Me-
30140HAr Iparcchena coc- 4 s i
TOAJA H3 TPeX TPeyroJbHLIX
WK MPAMOYIOABHLIX NJACTH-
HOK, KOTOpHE MOMHO Nepe- :
JBHIATE BrNepel W 11azan
MeR Ly ABYMST pefixamu (pue,

21). Bor xak onucan npubop g AL ATH 8
H JeHCTBHE C HMM B ° yKA3d4H- ! 2 K.
noil HAAMHCH B Xpame, «llan _ Pae, 21,
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ABYX MHTHBIX OTPE3KOB HAATH JABC CPelHHe B HCUPEPHIBHON MHOHOP-
nuit. Hyers dyayr Aamst anunn AE 21 AB; torga s caswraio naac-
THHKH PACCMATPHBARMOrO HUCTPYMeNTa TaK, 9To0n touxu A, B, T,
A Jdemann ua oauolr npaveil, Tax xax AE w BZ napamienhul, to
KA u KB nmeer 1o me otnomenue, kag KE n K7, a nockoaskRy AZ
1 BH Toxe napaaiaetstLl, T0 B T0M Ke oTnomennn 6vietr KZ 0 KH.
Taxum obpazonm, KE Gvaer g KZ xax KZ k¥ KH, Hu Tak e oTHo-
cATes ApyT K Apyry u AE w BZ, a taxeke v BZ x [H. Cosepwenno
Tak:xe Avkamem uto BZ otoocutes x TH wax Tl k BA.  Takum
obpasom, AE, BZ, TH n A8 ofpaayior (senpepruinpyvio) nponop-
uuw, CACAOBATEdbHY, AR JIRVX Satannsix (vrpeskon}  nafiicHe:
ABE CPEIHHC NPOTOPILIOHAMBIILE, ;

Ecan ke saranwsie otpeaxn u¢ paepnm AE a1 AB, To MET TTOJEY -
UM CpPeAHHE MpONOPUHOHA/bbe, ecdH cleaaeM AE u A® wm npo-
MORPUHOTTAMLHLIME; 3ATeM M sepreMca K I'IE‘]JBUHE!.'I&JHJH[]' ESEIRERSA
I 3afanne BYIeT BLIIOMHEHD,

Korja rpefiyercss mafitn Godbllee 4HCI0 CPOLHHX NpoNopUHG-
NMaALHBIX, TO Mbl BO3EMEM B 3TOM HIUCTPYMENTE OJHOA mIacTHnLoH
GUHBIITE JHCTa CPEAHHKX IIPOﬂﬂleHOHH.‘TbHH}(, KOTODRIE. TIVHTIO II0-
crpoutn,  Jlokasavenpcrso octacred Tem e camum» [ 19; 317].

Caeaosarednko, ceTi aansl ase peikn AM n LK, mapasieasnne
ME‘}KJ)" codof H HMCHOLIIe Iaspl, B KOTODHIX MOLVT HEPEJBHPET]’:CH
npamoyroasiiks A" AY HA| u Ay Ay BA,, pannue 3axpeniento-
My npavoyroiuauky AB, ZE, 1o npamuie AZ, AH 0 ALS — aua-
ronaan 3THX npaMoyroasuukon, ITogomum AE=2a u A@=u, By-
AeM Tenepb NCPEIBHTaTh NUABHKNLE TIAMOYTOIBIIKH TaK, 4TOGH
Touku A, A M Toukm Nepeceuenun aumaronaicit AH, m AS8 o
croponamu BZ u AyH, 1, e, vousu B » T aokaan 6 Ha  ogHoir
OpsRMon,

O6osnaumun TT] uepes x u BZ uepes v. Toraa

KA:KB=AE:BZ=KE:KZ=KZ:KH1=BZ:TH=TH: A8,
Benoynns Haur ofo3nadenis, MWl MOXKeM 3aIHCcaThb
2a (AE) 1¥ (BZ)=y:x (TH)=x:a (A®)
HIH
aix=x:yv=vyiZa
Teu CAMBIM M PCUIASTCST 3A7AYA O MOCTPOEHUT JBYX CPLAHHX upo-
HOPUHOHAMBHEEX X H ¥ Aus d M 2¢. Ecan 60 1pedoBaaocs NOCTPOHTS
TPH CPETHHC NPONOPUHOHALHbLIE, TO CTIBTORAJC OLl B3ATH He JAERE,
a4 TPH MOARMKILIE MPAMOYIOALHHKA, H NPONECTH AaanHeiimice pac-
CYFKIUGIHE KAK YKAZAHO Brilie'!,



Tpucekuns yraa
M NieieHHe OKPYXKHOCTH HAa PiBHbIE 1ACTH

BosnukHoBeHne 3amau

Henenre aw6oro yria’ Ha TPH PaBHLIE YACTH, MAN  TPHCCKUHA
¥rhaa, Toe ofnna H3 ApepneHiux 3anau. C svofl 3agavell B jpesno-
eTi OuJ1 TCCHO CBA3AHDBL 3a1dud JMENEHHS OKPYIKHOCTH {(MIH ee 1y-
'} HA DADUBIC YACTH M MOCTPOEHHE NPABANLTILIK MHOTOYIOJBHHKOE.
IlpoucxoKnenre 3THX 3afau TOMe CBAIAND © NpaKTHUCCKON fes-
TENBHOCTLIO, B YACTIOCTH, YMETE ZeANTh OKPYMHOCTHR HA pPaBHLe
YACTH HYHXHO Oblil0 NPE MIrOTORJCHHA KOJEca CO CIHUAMH, JeTeNHE
¥riaa Ham OYrH OKPYMKHOCTH Ha VeCKOIbKo PARHBIX qacteil weobxo-
AWMO GBLIO TAKME B ADXHTEKTYPE, B CO3TAHHI OPHAMEHTOB, B CTPOU-
TEMbIOW TCXHHKE H B aCTPOHOMHM, ManecTHo, uto eille ApeBHHe Ba-
BHIOHAHE YM@TH JeAHTE OKPYMHOCTL Mau vroa 3607 Ha 6 pasnmix
yacrefl, CAel0BaTeNThHO0, OHH MOLIH PA3AS/AHTh OKPYIKNOCTL M HA
TPH paBHHe uacti, Bepostio, ApeBHHe CTUNTAHE U APEBHHE Danu-
A0TANC YMEAR NCAHTD MPAMOA Y10 (HeTBepTL OKPYKIOCTH) HA TpU
pasnsie yacTH, /1A 3TOrO OHH MOTJI HOCTYNHTL TAK; B3ATH HA OXHON
CTOPOHE IpiAMore yraa orpessk OF, nocrpodts na OE pawsrocro-
POHEKI Tpevroasiik ODE, yron COD 6yner 60° a yroa AQD=30°,
octacres pastennrs yroa DOE nonosam, n torga npsamoi yrom
AOC 6vacr pasiaener Ha 3 paBHbie 4acTH ¢ NMOMOULBI THPKYAS 4
aunueixn (pue. 22). Takum e ofipasom Jerko VOXHD pasgedanth
Ha TpW pabrble uacta H yroa COB =45
(BOCBEMYyIO yacTh OxkpyswuocTH), Pasnocro-
ponunit  tpeyroasnmk ODE, mocTpoeHHBI D
Ha orpeske OE, pastom na OC, naer vroa
DOB=15° pasieaus yron AOD nonoiaw, B
MLT H PCIINM TIOCTABJEHHYH) 38JAUY,

HIJEB"TTTE‘ ETHIITAHE H BABWJOHHIIE JElKD

Acandd f1a TPH pasHble wacTH yram 180° -
(oayokpy#HaocTs) H 3607  (OKpyKIOCTh) . 0 £
B zaasdeiidem GoLan noXa3aHo,  uro DPue. 29,
3 -
BUC VWIVH o— s rae n=0, 1, 2, .., MoxKH0  PaIETHTL TIA TPH
) e

PABHEC HaCTH ¢ TOMOWBLIO WPKYAA 1 avncAkn!!. ITo we pee yrau
MOMKIO DA3ACAHTE Ha TpH paBiBle uacTH H He Ha Jfoe  ducio
PABHBEIX HacTeli MOMUO pPA3ACIHTD OKPYKHOCTE ¢ NOMOLUBID LHPKY-
ag 7 madefixn, Jokazano, HanpuMep, uTo TAKMe vrabl, Kak 120°, 60,
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40, 20°, ve NOANATCA TPHCEKIIHH C 1OMOWBIO UHPKYAA H JAHHEIKH,
W TAKHMX YTIOB TOMC GCCURCIENIIOE MHOKEBCTBO,

CaeaosatenbHo, B o6LIEM Cayuae YroJ ¢ HeIb3s DA3NCHHTL Ha
TPH paBHBIE YACTH C TOMOIUBIO MHPKYAS H JHHERKH. 310 CTPOro Gol-
a0 gaxasano Banueaem toasxe B 1837 r. Ho npemae yem yuenwe
NPHILAH K 3TOMY A0KA34TCNBCTBY, NMPOULTO MHOCQ COT JeT Co Bpe-
MEHH LIDHBJASHNH YKA3AHHONA 3alaun, 3aTpayeHo OO MHOTO TPy.Ia
Ha pelleHHe ee, NOoJAyieHsl OLLIH TPH 3TOM MHOTHE MeTOibl H -
3YJALTATH, BaXHLIC A4 MATCMATHKH.

MpespalileHHe B KOHCTPYKTHBHBIE 321a4H
(nudaropaiickas WwKoaa)

~ M3BectHo, uto cute BVI-—V BB, IO H, 3, TEOVMETPHYECKUE 3a/iaUH
Ha NOCTPOCHHE 3aNHMANH G0JbIN0OE MECTQ B MaTeMaTHUYECKHX 3ans-
THAX ﬂpﬂBHHX rpexon. CpE,‘lH HHX ﬁbIJ'IH H 3d4]44YH Hd JeJeHHe OKpYHK-
HOCTH HA PABHbIE TACTH HJH [OCTPOEHHE PaBHOCTOPOHHHX MHOIO-
VIOAbHHKOB, 4 TAKMKE Je/eHNne TAHHOTO YIia Ha PABHLIE Y4CTH,

Eme B nudaropuiickofl MKoMe NPH HAYUEHHH CBOHCTR NPaBHIbL-
HelX PHIYP H OPABHALNLIX TEJ YUEHHIE JIETKO COPABIAAHCh ¢ 1I0-
CTpOEHHEM I[PAaBHABHOrO 6-yroabHuka, 12-yroabHnka, 24-yroan-
HHKA..., KBAAPATA, 8-yroneHuKa, 16-yroabHHKa...

OHd yMeJdH ¢ DOMOLIEI0 UUDKYAS H AHHEAKH CTPOHTL H IMPARHAL-
Hble B-vrogaeHHxy, 10-yroALHEHKH.., MHOTHE H3 HHX METANHCH TAKKE
BOHCATE B OKDYIKIIOCTL MPABHAbHBIE ?-}'I'D.ﬂbHHKH_ H 9-""’I'DJ'IBHHKH C
NMOMOIUIBIO IHPKYAS B JAHHEHKH, HO 318Ch OHH HATKHVJAHCD HA TPYI-
HOCTEL, KOTOPRYIO e MOMTH OpeolofeTh, B CEA3I C ITHM, BEPOHTHD,
H BO3NHK YHKE B TO BDEMs BOMNPOC: MOMKHO JH Pasgel:uTh OXKPYH-
HOCTE HAa --'ITQ'GUE YHCTO pEI'BHh!K-T-Ia(}TCﬁ' HJIH,. 4TO TO He, NOCTPOHTR
NPaBHABHLIH N-VIONLHHK? _ :

Janumancs zafauell AeaeHHA YIJa HA panHule 4acTH, OHH verd-
HOBHAH, 4To JWOO0H VIOJ MOMKHO ¢ NOMOWbBI0 UWHPKYJA H JHHEHKH
pazaeants na 2, 4, 8, 16.., 7. e, na 2" paBHBIX uacreil. Omnit 3Hann
HEKOTOPBIE VIVbl, KOTOPBIE ¢ NOMOLLbKY TEX e NPOoCTeHUTHX CPEencTB
JeTATeH Ha Tpu pasHble uvacth, Tlo, ctoaknyemucs ¢ yraamu B 60°,
40, 20, 18°,, xoFopsle He YIaBaJ0Ch DA3NENHTE 114 TPH PABHBIE TaC-
TH ¢ NOMOILBIO UHPKVJAA H AHHEAKH, onn yae B V B. 10 H. 3. HadaaH
HCKATD JPYTHE cnocofnl Pellelns 3ToH 3aiaud.,

Bepoatho, 3 To BpeMA HM Obl1a YXKe HCHA H CBA3b MCXAY 3a-
AauAMH ACAEHHS OKPYIKHOCTH (HAH AYTH OKPYMHOCTH) -H JeneHds
yraa Ha pasubie dactd, JleficTBATENBRO, eciH Ob MOKHO 66110 C
NOMOIILI WHPKY.JIA H AuHCHKY paspeants vroa B 1207 ma Tpa pas-
HLle YACTH, TO MOYKHO ObL10 B M OKPY/KHOCTB PasAeAnTh Ha 9 pas-
HEIX uyacTell T. €. MOCTPOMThL NPABWIBHBEIL O-VIQABIHK, HO 3TO HM
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clenaTh He yilaBanoch, [IOHCKH IpYrHX MeXaHH3MOB, DTJWIHBIX OT
LUHPKYJIA H JHHEHKH, MAH HCNOAb3OBAHHE JIHHHH, OTAHUHBIX OT
OKPYKHOCTH M NIPHMOH, BCKODE IPHBEIH HEKOTOPBIX ApeBHerpede-
CHHX YUCHLIX K MOJOMKHUTEABNHIM DPE3YALTATAM, UTO OTKPBIBANO Oep-
CMCKTHBLL NAJTBHEAIHX H3IBICKAHIIH B 3TCOM HalDaB/JeHHH,

Hexotopoe npejacrasiende o pesyaeTarax paGoThl ApeBzerpede-
CKHX YueHBIX HIpH pelleHHYM 3aJayH TPHCCKIUHM Yraa MOMHO cocTa-
BHTE Tellepb 10 «Maremarnueckum Koddekuusams» [lanmad?.

Tlann +TOBOPHT, B YACTHOCTH, O TOM, YTO 44M peIIeHHH 3daldd
IpeBHUMH IPHMEHHIHCH OKPYXHHOCTH H JHHeflKa, B IODPYIOM CJIV-
Yyae HCOOAb3OBANHCE KOHHHUECKHE CeYeHHd H, HAKOHeI, OHM T0Jb30-
BAMHCE TAKHMH KPHBLIMH, KAk CNHPAIH, BHHTOBLIC JIHHHI, KBaj-
paTpHeHl, KOHXOHIB, uucconas. COOTBRTCTBEHHO € 3THM 3aiayH ne-
JHIHCL HAa NMNJIOCKHE W AHHeHHLC, TaK KAK TPHCEKURA yraa «SBJsier-
cq Mo MpUPOAe TeTeCHOH», MOITOMY <HEPRLIE TCOMETPH H T8 CMOr-
JH g€ DEIUHTE € MTOMMMULIO NAOCKHY ]'[DCTFOE:TIHI':!, TAK KAk 0#d He O&bl-
JIH ellle 3HAKOMK C KOHHUECKHMH CeYeHHAMH», ¢ MOMOIILID KOTOPBIX
OKA3a/0Ch «BO3MOMHBIM DasAeHTh YIOJ HA TPH pABHEE HACTH».

[Tann rosopuT TakKe, 410 1A «IPEBHHX I'€OMETPOB» OBHJ0 ACHO,
UTD «HET HHKaKOH PAZHHNGLI — HABEMHTE JH VIO HAH I¥Ty»D.

Ho ecau remeume yroia HAM OVCH OKPYKHOCTH Ha TPH DaBHBIE
uactn, ropopur Ilanm, ecThb 3anana «TejecHas», TO «JIeeHHe 3a1aH-
HOro yriia WiH IV¥TH B.JIAHHOM OTHOWICHHH OyReT VHKe «IHHefHOI
aajauetiz, [lann paccMaTpApacT MeCcKOJIBKO NPHEMOR pewenss Tofl
H jlpyl"{'lﬁ 3a0d49H, IpHYeM HEe Bleraa O YKd3blBdeT, KOMY 3TH MeTD-
OBl TPHITAANEHKAT, .

On pacckasHBaeT M O IeldeHHH yraa (AyTH) B AAHHOM S9THOUIE-
HHH. C NOMOIBID KBAJAPaTpHCH MOMHO pasziefuTh JAHHBIHA yrow
B ONpeflesIeHHOM OTHOLI®HMH MAH Ha CKOJBKO YIOMHO DABHEIX Hac-
Teil, B TOM 4HCe H Ha 3 PaBHHEC YACTH, 3TOT CcHOCOD Me/cHAA Yraa
Ha 3 DABHLIC YACTH OLIN OMHEM M3 TMEPRELIX HATBECTIIHX HAM H TODH-
HAANeXAT 01, BEPOATHO, Tunnmo.

Heaenue yraa  JyTH OKPYIKHOCTH
€ MOMOIIBEY KBAIXPATPHCHE

Kax uanectno wa npeswayuero, Funnufi v V B. oo u. 3. noctpoun
KBAaIpaTpHCy H HCMOJLIOBAI B8 [ JeaeHHH Joboro yraa Ha xa-
Koe yrofHo uHcIo paBHeix uacrted, Ham touHo He H3BecTHO, Kak
peman ary sanauy Tunnuit ¢ moMowbo ceoell kpanparpuct. Ho mu
JETKO MOXEM NPEeICTABHThL, K4K OH, MOT 9To Ieaars. [Ivere keaji-
parpuca BC nocrpoena u  gan £BAC=w« (mau ayra BF) (puc.
23), Tpefyerca pazneantb 3T0T YIoa (AVLY) HA TPH PaBHLIE YACTH.
flpu pemenwn stoit saagauy nocrynaem Tak. M3 touku C npopesen
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npamyio CN, mapaaneastyio AD go nepeceuenud ¢ AB.  Teneps
pasieaum otpesok NB Ha COOTBeTCTBYHOUICE UHCHD PABNBIX 4dCTel
(8 wactnoetd — Ha 3): BB=BBy;=DB;N. Jlna storo ua upamon
NE ot touxku N oTkaameaeM n(=3) pasuux uacteli: NEg=E Fa—=
=E,E; ..., coexnnnem Touxy E, ¢ B u n3 rouex E; n Ey nposoann
napanieruneie EsBy n E3B: 1o nmepeceuenns ¢ AB B rouwax B, u B..

Pae, 23,

Mz By u By npoeezen npamue B;C, 1 B,C, napannersno NC.
Toukn C; u C; coeftunun ¢ TOURDN A N NPOIOJAAHM 3TH TPAMBLE 10
nepeceuenis ¢ okpyxuoctoio BFK, torna npavsie ACy n ACy pas-
seant vrog ABC=a Ha Tpi panHble dacTu', a TOUKH Jid OKPYH-
noctu Py n Fy pasgenst ayry BF na tpu paenue wactd, okasa-
TEALUTBO BEITEKAST H3 ONpele/ed s KBalPaATPHLN, '

TaxkuM ofpaioM, NepBoe H3 H3BCCTHWX TOUHOE pelllenHe 3a7a4i
TPUCCKINH Yra Gbl10 MPOH3BCICHD B’V B, 10 H. 3. ¢ TOMOUIBIO Me-
xanuueckofl (TPAamCUeHAEHTHOR) KPHBOH. 33 STHM DPellendeM no-
cieqoBa I H Apyrie pentennn, llpnuem OoKasatocn, 4To 3Ta 3agaya,
TaK JKe K4K i 2ajaua 06 yipoeHHH Ky0a, pPEelLAeTCs H C NOMOUILIO
HEKOTOPMX Ta¥ HA3bBAEMBIX TeOMCTDHUECKHX KPHBHX (Hampumep,
KOHHUSCKHE CeYeHUA, KOHXOHAA).

[lann npdBOAUT K IPYTHE MeToldnl TPHCEKIHA yrma Ge3 ykasa-
HHT 4BTOPOB H BPeMEHH IIOARJEIHI HX.

3aMeTnB, UTO «MLl YMEeM AeNHTb NPAMOH YIOX na TpH paBHLIE
yaCTH®, OH TOBOPHT Jamee, 4TOo 3444174 0 JCIeITHH JAwboro yraa
Ha TPH PABHEE YACTH CBOAMTCH K LeNeHHIO HA TPH HacTH OCTPOTO
VIaa, TaK KAK eCaA OF OKAMETCH TYOLIM, TO Mbl BLErja MOMKCM Bbl-
IEIHTE 13 HCTO IPAMOI, H 0CTaTOK O¥IICT 0CTpLIH yTod.
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Merton BcTapok

B cpoux «Maremarnuecknx Xodaneknuaxr Ilanm noxasoiBaer,
K 1lE'I'.ll'I_\,’ CBO;'IHT_CF[ TpUCeKIHA OCTPDTO yrila ¢ NOMOIIBHY crnocoba
nerapok. Manoskenue Manna o0uinHo gaercsd B TAKOM BHIC

Myers aan ocrpuit yrog ABT (pwe. 24), w3 nekoTopoft ToUKM
Tia Oﬂ,TT{)H era CTopoHe, HdNpHMeEp H3 _A ONYCTHM IlEplIEH,J.HK}'.'lFlp
ATl Ha Zpyrvie CTOpPOHY ¥rya, H, JAOTONHHEBR mnapannenorpaxmy I'Z,
npogoamum cropory ZA 1o L. Touky E na nposomxkesnns ZA sul-
dcopem Tak, urabul orpeaok AE mpavoi BE - 61 parcH VAROCHHOMY
ntpeary AB., Torma ow yrrepknaer,
qro yron EBT usasercss tperwed wa- A

cTeto 3adannoro vraa ABI Hoka- A ‘*-../E
GATENBCTBO 3TD HpOBoAHTeH Tak, Pas- ~ :
neaud AEmononam Toukoi H u coenu- |8~
Hum A u H, AH, kak meanana npamo- 8
yroawuore tpeyronehnka AAE, Gvier £
panna AIT=IIE. 3naunr, AE BaBoe Pic. 24,
foneme AH, Ho AE Taxkmke Bzeoe
Goabme u AB; cnezosarensno, BA=AH u yron ABA=yray AHA.
Ho yron AHA psoe Goaslie vraa AEA unm yraa ABT, urak, yroa
ABA Brpoe Soanme yraa ABI'. Temeps octaercs pasfiennTh momo-
Aam yron ABA, u yroa ABL GvieT pa3ziened Ha TPH paBHEIE HACTH,
3ieck Bce BEpHO, HO BONpOC 06 OlLpeieneHHd MOJOKeHHA TOWKH
E Ha nponoamenun ZA ocraercd OTKPBITBHIM: HaHTH <BCTaBKY»
AC=2AB c noMoOulpr0 UHPKYAA H JHHEHKH Hepo3moxkno, Moxmo
3T0 'CACTATh ¢ MOMOIMbI0 JHHEHKH ¢ JeleHAMH. Tlanm npexnaraer
9TO A€A4aTh C MOMOLLbBID THlepHo/bl H OKPYEKHOCTHEL.
BoaMomxyo, UTD «METOX TCTABOKS®, KOTOPHIH HCTONB3yeTcd B
ITOM cavuae, Gui1 u3pecten eme n V u 1V BB, no u, 3, Hexoropuie
He y4eHEIE TPUIHCHIBAIOT BI'D H3onfipeTende Apximeny.

Tpucekunn yraa s padorax ApxuMena

Mo eo cunraTs, uro ApxuMmea Jan ABa pellleHHd paccMaTpHBae-
MOl 3anaun: 1) ¢ NOMOULKY €ro CHHpadH YIoJd MOKIO padjelHTb
Ha JWfHoe YHCMO PABHBIX vacTedl; 2) ¢ moMoOwWb0 npernoxedud 3
«KHHIH .1eMM» yroa JendTesi Ha TPH paBHbIe YacTh.

Paccsorpum crauana nenenne Ayrw AHT (mam yrma Goaswero
n) B MAHHOM OTHOUICHHH (HAH Ha qao000e 4YHCTO PAaBHLIX uactefl).

B csoem swamenuroM counpennd <O cnupangx» Apxumen onu-
can MHoTHe CBOHCTRA cBOell cnupadn v chopMyJ HpOBAN pAL Npel-
J0enHi, KOTOPLIE AAI0T .BOAMOMKHOCTH  DA3JSTHTh  JMIOGYI0 1yry
OKPYHHOCTH B JAHHOM OTHOLUEHHH, 4TO, KAK Mbl 3HAEM, PABHOCH/Ib-
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HOQ MeJedHHI0 UEHTPaabnoro  yraa, co-
OTRETCTBYIOMIETO 3TOH Ayre, Ha Ji0-
Goe yucao PABHEIX yacTed, -
HonycTHM, uTo faHa COHpalb
(puc. 25) BAI', Pammycom BI'  mno-
crponM oxpyknocte [AH. TpeGyercs
paazenuts ayry AHL B naHHOM OTHO-
wenn#, Ilvers 370 OTHOMIEHHE PaBHO
ormomckuio AE x BE. Tormna w3 To4-
ku B paguycom BE omumem oxpyx-
woers, OHA mepectulT COMpasdk B Ka-
rofi-ro touke Z, Coegunum B ¢ Z u
oporoaxny  BZ o oepeceuenHs c
okpyxHoctoio B rouke I Ha ocho-
BEANHY CBOBCTEBA COHPATH, BhiABJICH-
woro Apxumeiow  (npemaox. X1V),

L o W )

AB:BE (BZ)=AHT :TH n AE : BE=AH: HT.

Ho -AE : BE paBno fanuoMy OTHOLIEHHID, CJeI0BATENBHO, H Jyra
AHI' pasaesena B 3ajaanHoM OTHOIICHWH, Takum 00pasoM, eciid
orpesox AB pazfgenim wa 3, 4, ... panubie H4aCTH H NPODEAEM COOT-
BETCTBYIONHE DACCYMASHHA M [OCTPOEHHA, TO Nyra AHI (a cne-
JIOBATEJbHO, H COOTBETCTBYIOLMA i yroa) pasienntcs Ha 4, 4, ..
DaBHEIE HdCTH. : )
Bropoii cnoco6 jeienda yria Ha TPU pasHHe HaCTH COASPIKHT-
cn B «KHHTE NeMM» ApxuMeza.
Bocnmoe npeunokenne «KHHTH JeMM» TaacHt: «Ecnu B Kpyre
xax-gnbyIb mponeileda amuug AB (pmc. 26) n nponoaera Ha
. npsMoii, Ha Heft oTaomena BC, pas-
B L nas TMOJVAHAMETPY Kpyra, TOJyden:
nasg touxa C coepskexa ¢ menrpom D
KPYra H COSIHHAKWLLAA TpAMAs Npo-
nomxkeua ao E, 1o nvra AE  Gyner
7 sTpoe Goaeile ayru BF.
/ [Tpu goxasaTeabcTBe STOTD V14
BOPHIENHA ApPXHMEL PACCYIKAAN Tak:
_ Ilposeseyw EG napannensuo AB #
Pac. 26. nposeneM cociupaomue npambie DB
_ u DG, Tax kax asa yraa DEG o
DGE pasgu, To yroa GDC 6yner nasoc Goapwe yraa DEG, H TaK
xak yroq BDC pasen yray BCD, a yron CEG pasen yray AC]Ei:i

o

™

1o yron GDC dyper sipoe Ooanwc yriaa CDB i pech yrog BDE
Brpoe Goaewe yraa BDC u gyra BG, papmas zyre AE, Gyae
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sTpoe Godbuie ayru BF. A 3To M ectb to, yero Mu Xorhm, Takuu
L .

ofipazoy, ApxuMen poxasad, ytro AE=3BF,

Hs nokaszatenbcTBa ApXHMMena BHTEKAET H TAKoe AOKA3aTe/beT-
BO 1eJeHHA YIJa Ha TpH pasHble uactH. [Tycrs Tpe@yerca pasye-
AATL WA TpH pasHee uactd MaHnwi yroa ADE, M2 toukn D, xak
M3 TeHTpa ,ONHWEM OKpyxKHOCTE pagnycoM DE=DA, Tposonxum
ED u naitaem touxky C na ED raxyio, utrobst CB=DE u npapas CB

!
npoxoauna yepes touky A, Toraa LBCD= — ZAIE, uto tura-

TeJb MOMKET HOKAZATE CaM.

Ha 0cHOBAHMM CKA3ANHOTO Bhille W Hul cIelaH BEEBOA, 4T0 Ap-
XHUMen co3naa MeTon %-ECTHBU}(!&, XOTH eCTh 1']])'3}1]10.110}1\‘01-11.'-10, HTO WM
nonbsosaIca ene Cunmokpat XHocckui.

TpHCEKUHA YTAA ¢ TOMOWbLI KOHXOHALI

Bo Il &. 1o u 3 Hnxkomen manncan counncaue «O Konxouiads-
Hulx minasxs, Ipoka yreepmaaer, yro Hukoven ropawics oTEpHI-
THEM KOHXOHIAB H UpHM@HH.ﬁ €€ NPH pelletdd IBYX IHAMEHHTHRX 3a-
JAY: OPH VIROEHHWH KyGa M Tpucexkumn yria, KoHXoHZa HEXOTOPOWH
EPHROA  (MpAMOF) — NJ0CKAR KPHBAA, NOaviamwllafdcd YMeHLile-
HHeM (yBEAMuEHWEM) HOASPHOTC paiiyca KawjJol TOUKH KPHBOL
14 OIHY M TY e Beauuniyds, . i

Kak e ¢ MOMOUILI0 KOHXONAN PA3feniTh Aallibid yrod Ha TpH
PABIILIE nacTH? CUXPEHU'IH XKOO MBICAH ApeBAMX, HO HCOOJABRIYH COBDEC-
MEHHYI0O CHMBOJMKY, 3al1auy o JefeHHH IanHoro yraa POM- (puc.
27) MOMKHO peliHTh TaK: mpopefem npaMyw PM L OM, oraomnwm
MK=20P. [Tocrpoum komxouly nMeiouyio B K Toury, Haubonee
nasnexo orcToswyo or npaMoi PM rak, utofm PM Bmna ana nee
acumnrorofl. [Tponeney PE | OK u coeanunm 1oury E e roukoft O.

Torpa £ EQK=

Z POM., Togaem 310, TTo cBONCTBY KORXOHAH

1
wl
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XE—MK=—20P. [Tycrn 1 cepeauna orpeska XE, r. e. XE=2XH,

rpeyroasnnk EPX — npavoyroasHei, PH — meanana, qpoBened-

Has H3 IPAMOrg ¥TJa Ha THNOTeHY3Y, TOrla PH=HE. ’ '
Caeposarensho, £ PEH=/HPE=/AMOX. Tax xax Op=

1 1 .
=73 XE u PH= 7 XE, 10 QP =PI1, 3nauur £ PHO=LPOH.
Ho # POH=/PHO=2 < HEP=2 £ MOX=2 £LHEP. "

: 1
Otkyana caedyer, uto £MOX=—ZMOP, uto n rpedosanoce

JI0KA3ATEYS,
TpHcekuust yraa ’
¢ TIOMOLI B0 KOHWYECKHMX CEYEHHH

Hapecrro, uro Menexv ucnoab30Bat KoOHH'UECKHE ceueHus  (ma-
paboasl u runep6oisr) ana yipoenust kyGa. [Tann yKazaal* nna
cnocoGa AedeHHA YI1a Ha TPH PaBHLIE 4ACTH C NOMOMIBIO  KOHHYE-
ckux cenennfi [118; 235]. Oaun w2 3THX €NOCOO0B € TOMOLIBEY Ha-
e CHMBOJHKH H AHAJAUTHYCCKOH IeOMETPHH  MOMHO  H3JA0MHTL
CIeTVIOUIM 0Opas0M.

Jlan vron CAB (puc. 28), KOTOpHIfi NMyMKHO pazieduth Iid TPH
~ papHke wdcth, Bubupacm ©a 0IHOR
& ’-\ M3 CTORON TOYKY C 1 ua Tee nilycKkaeM
e, S nepHeHTHKY/IAp Ha JIPYIyi  CTOPOHY

" H_*l::‘:::li  yraa, M3 touxn A pamuycom AC=R

N onnceisaem  noaykpyr. Ha ZA u ZG

a2 4 erpony upamoyrostink ZCGA. [pu-

S ey £AD 3a ocp OX, a ZC — 3a ocb

o OY u nonoxkem ZA=u, a AG=Dh

' Ha rouxe C, xak Ha nedrpa, paxuy-

com 2R ouMCHBAaeM OKDPYMHOCIb, YpaBHeHHe KoTOpoi (x—a)?+

+ (y—b)*=4R%

) IHoctpony teneps BOTBL MHMCPOONH, MPOXOAsiUeH 4epea TOUKY

G{a, b), nasg KOTOPOR ©OCH KOOPIMHAT — ACHMNTOTH VpARHeHHE

ee Byner xy=ab. Pewus cosMectno vpasuenna (x—a)?-+(y—b)?=

=4HK? n xy=dab, naities KOOPIAHHATH JIBYX TOMEK LCPECRTEHHH,

Base Ty, ¥ koropoil adcuncca Goapllle, a OpJHHATA Melbllie, onpele:

aum touxy L Onverus us 31of TOUKH nepnenguxynsp Ha OX, naf
Aem Touxy F H, cocxnuun ec ¢ tourod C, Hoayuum ’

ZCFA— %- < CAB#,

"

W3 cxazaHHOrO O TPHCEKUHM VIAa BHIHO, 4TO JpeBHHE 3HAIR
HECKOIbKD CNOCOG0B HeneHHH JMJ0re Yria Ha TPH paBHble YaCTH H
Jenenus ero B JAHHOM OTHOUICHHH.
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Jlenenne OKPYHKHOCTH HA PABHBIE YacTH
(NOCTPOEHHE MPABNALHBIX MAOIOYroAbHHKOB )

JeacHne OXpyAHOCTH HA N PABHBIX YACTCH DADBNOCHILHO jene-
wuo vraa 2o pa n ouacred. Jetenwe oxpymnoctn na 360 paBHEIX

e
acTell JICTKO CBOJUTCH K AGJEHHIO yraa —  Ta 60 uacred Han

M
- 1 30 yacrtefl; nemeuxe Ke yraa 45° Ha TPM  papukle  yacrtd

1
CBOIHTCA HJIH K A€NEITHIO _8 yacrd OKPYMHOCTH Ha TDH DABHBIR

TACTH HAM Beell oKpyMHOCTH Ha 24 vacTi.

Ho 3ajfiaua o ZeJeHHH OKPYMKHOCTH Ha DABHHE UACTH eCTECTBEN-
HO CBA3LIBAETCH H ¢ TOCTPOSHHEM NPABHIbHEIX MHOTOYTOJABITHKOE.
Pasleaus, HaupHMep, OKPYKHOCTL HA 6 paBHLIX UacTell, TCM CaMblM
MOMHO BIHCATb B KPYT NPABAJILELI WECTAYIONBANK.

Eme B wkote IIndaropa yMead ¢ NOMOLIBK LUHPKYJA H JTHHEM-
K¥ CTPOHTH NPAaBHJbHBIE MHOIOYTOMABHHKH C YHCAOM  CTOPOH ,
273,205 rne n=1, 2, ..., T. . OHH 3HAJH, KAK NOCTPOUTb KBAJPAT,
BOCEMHYT'OVTBHHEK, UIEC‘I’HE,I[].I.&TH}!"I'OJ'IBHHK.,., TpeyroJlbHHK, mecTH-
YrONbHHK, IBEHAJUATHYTOJNLHHK, TATHYIOABHAK, AeCATHYTONBIHAK...
Autndon, Dpuzon, Apxumen n Apyrue yUeHbe CTPOHAN MPaBHIbHEE
MHOPOVFOALHAKH nofofuoro pofa ¢ OOablIEM, — YHCJAOM CTODOH, a
CNeN0BATENLHO, OHH yMeAH C NOMOWILI0 THPKYAs H JHHEHKH Ne-
JHTH OKPY2KHOCTB Ha 2, 3, 4, 6, 8, 12, 16, ... paBnmx vacrell. 3ty
3ajauu Tenepb YCNEUHO PemapT ¥ Hally wWKoaexuxd. Ho ecan
BHHMATeJbHD TOCMOTPETh HA TIPHBEAEHHBIH PAL MHCET, TO MOMHO
SAMETHTh, 4YTo B HEM HeT umcea 5, 7, 9,10, 11, 13, 15, 17, 19,
20, ... XoTs 3ajnava MOCTpOEHHs NPaBHAbHLEIX HATH-, NECATH-, JBa-
AUATH-, OATHAMIATAYTOABHHKOE H O0KAsajach TPYANOH, HO ¢ HeH
Van0Ch CIPABHTLCHA IPEBHHM TPeKaM TOXe ewe B wkone [Indaro-
pa. Ham Touno He H3BeCTHO, KAK CTPOWIA NpABHALHBH NATHYTOME-
HHK camy nudaropHiiiy, Ho AOCTOBEPHU H3BECTHO, MTO MATHYTOMbL-
HHK (€TeHTAroH») Hrpaj 0cofyio podb B PeTHTHO3HO-MHCTHUECKO
cekTe nudaropHinen.

B ¢Hauanax» EBxauaa, rie cHCTeMATHIHDOBAHLL U Pe3yabTaTLI
pa6or nudaropufines, B npeaioxenud 11 deTBeproil KHUCH NOCTan-
AeHa 3ajnaua: «B TAaHHLIM Kpyr BnHcaTh PaBHOCTOPCOHHHI H paBno-
VrOJBHHE OATHYTONBHHK®, 4 B 12 Ipexiomennn «Oxono 1aHHOr0
Kpyra ONMHCATL PABHOCTOPOHHUIL M PABHOYTOJLHLIH MTHYIOMABHHK?.
31ech TaHO W pewenne 3THX 3anan. [Ipu peuieHHH mepsoi H3 HHX
EBkan1 crpout passobenpennwii Tpeyroabauk BEC (puc. 29) rak,
uTOGLI KAMABIl H3 YIA0B IPH OCHOBAHHH GuiT B IBa pasa Goablue
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yria BEC  (BoawomuocTs  noctpoe-
HHH TAKOTO TPEYLOJEHUKA OH LOKA3K-
B4€T B NPEILIIYILEM MPEIl0oHeHnH),
3aTeM OMHCHIBAET OKONO TPEYIOABHE-
ka BEC xpyr BAEDC, rae roukn A
u D penar ayru BE n CE nonomam;
COSJAHHHEB 3TH TOYKH C BepIIHHAMH B,
EuC, E, noiyudM NDATHYTOABHHK
BAEDC., H Eskana o6ocHOBEIBaeT
aanee, uyTo «nATHYTOoadbHHK BAEDC
PARHOCTOPOHHHI H paBHOYTOJbHBIL» 1,

TeM caMblM OTKPHBAJ1ACh BOIMOM-
HOCTE CTPOHTB [IpABHJLHEE MHOIO-
YIOABHHKH ¢ 4HCAOM CTopoH 5:2°, B nanbHesilieMm ObUTH HANASHH
H ApyrHe cnoocodsl DOCTPOCHHA NPABHALHOIO NATHYIOIBHHEA. Tax,
nanpumep, llronemeit ([l B, u. 3.) CTOPOHW NPABHABHOrG BIHCAH-
HOTOD B KDYl UATHYTOIbHHKA H JAeCATHYTOJLHHKA l'IpGJ]‘.]'[CIzKHJl.
CTPOMTb Tak: man Kpyr (puc, 30}, paanye ero OA neawwv nmomoaad
(rouxa C), n3 C, Kax u3 uentpa, paguycom CD omucwmaem ayry|
DI, IMromemeii  yTRopaaacT, yro Ol cere cTopoua  NpaBnabHOIG
neCATHYroAbHuKa, a [D — cTopona MPaBUABHOTO NATHYTOABHHKAS

Jpesure rpeKH YMENIH CTPOHTb H Ipa-
BHJALHLIE nATHALUOATHYroAbHHK, Hawm  ne
U3BECTHO, KTO NEepBbIl M3 JPEeBHErpedecKHx
YUEHBIX paxieqId]l OXpy¥HocTs Ha 15 pan-
HbIX qa-c*ref{, He I-'[:'?BECTHU TdKM#e, 03aHMET-
BoBAaA NMH ¥ Koro EBxaun Ham cam npeano-
HHNT HM OTKPBITHA Ccmocod pellennd 3TOH
aajaud, no y Hero B «Hauamaxs (mpeamno-
#enne 16 ueTBepTOl KHHCH) chOpMyJTHpPO-
BaHa Takad sadava: «B gLaunsi Kpyvr Bhs-
CATE DATHAANATHYMOTLITTH PABIOCTOPOH-
HHMI M PABHOVLOMbHbIT:,

ITncTpowe MPaBHALHLIE TPCYVIOARHHE W
nartayroabieuk (puc, 31), EBxanm aameuaer: ecdiid JOOVCTHTB, 4Td
Kpyr pasgencH Ha 15 paBHWIX yacTed, TO TakHX dacTedl «B 00BOX
ABC, asaswillemcs TpeTbio Kpyra, OVIer OaTh, B 0fpofe sme A
ABTIOUIEMCA TATOR Y9aCTLIO KPYTa, DWICT TPH; 3MAUHT B DCTAH:
wemca obwoge BC pasusix jones Ovaest ases. Pasneaus  3arTed
Jyry BC nononam touxkoid H, ou 3axmomaer, 4To KamJIH{ H3 00B
Ao BH u HC Gyaer nartnaanaroil uacteio kpyra, CoeluH#s TOUK
BuH, arakke C u H H 0TKNanpiBasa paBHBEIE OTPEe3Kd B KPYT
3Bl TIONYTHM [PAaBHABHBIH MATHALIATHYTOABHHK, BIIHCAHHEIH B KPYR,

[IpaBALHEIE MHOTOYTOALHHKN ¢ YHCI0M cropaH 7, 9, 11, ... mpes
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Puc. 31.

HHE TOME NBITANHCH TOCTPOATE C TIOMOMILIO HHPKYJIA H JHHEHKH, HO
9r0 HM He yiaBanocs, [locsie 3THX HeyaauHWX MOMWITOK OHH CTand
HCKATh cNOco0bl MOCTPOEHHA MPABH/BHBIX CEMHYTOJBHHKCB, IEBATH-
¥TONBHHKOB, C MOMOIWBIO JAPYrHX HHCTPYMEHTOB WAH JHHHAE, OTIHY-
HbIX OT LPAMOR H OKPYHHOCTH.

M na stom myTH MM ¥OaJ0Ch  TOAYYHTL BAMHLIE pPE3yaLTaTHL
Mpi 3gech paccMOTPHM TOJBKO JeMeHHe Kpyra Ha ceMb paBHBIX yac-
Tefl, 3Tor BOnpoc pelled B counHennd Apxumena «Knura o nocrpoe-
HHH KpYyTa, Pa3leNcHHOIO Ha Ccemb PaBHBIX uacrei» [5; 401—415].

Henocpenactsennoe OTHOMEHHe K HHTEPECVIOUIEMY HAC BOOpOCY
aMeoT npegnowmenns 17 B 1B ykasaHHoro couHHeHHE ApXuMeza.
B upeanoxxenun 17 Apxuven noka3mpaeT, KAK MOMKNO JTaHHUA OT-
PE30K pa3deiuTbh Ha TPH UAaCTH B YKAZAHIOM OTHOWenuH, Bosnmen
keaapar ABDC. Ilposegem anaronatss BC u  upamyio DFG  rak,
utobel maomaie Tpeyronsinka CDF paBHsiacek MIOWIaZH TPeyrodb-
nuka AGH, Yepea rouky nepeceyenna guarouann BC u npamoi
DFG mponoaww mpamyio  KFL
napamaenastno  AC  (pune, 32). i
Torpa, rosopur Apxumen, s 8 K A 63 £
VTBEPIKAALD, UTO NA0WEdb Op-
moyronennka  AB.KB panua
wBagpary Ha GA, nnowmane H
GK-AK=KB? u kaxnan 3 JH-
Hult BK u GA faundee JHHEH
AK. ) L c

Hokasarenscrso:  Tak  kak
CD-FL=GA-AIIl, 10CD:GA= Pug, 32,




—AH : FL. Tax kaxk Tpeyroasiuks GAH u GKF noiobum  1pe-
yroasiuxky FLD, 1o All: FL=GA : LD=GA : KB. Caenopare/bHo,
AB:GA=GA : KB. Touso taxwxe: FL: KF=LD : GK uaun GK:LD
(KB)=KB :LC (AK). Otxyila u noayuaercs AB-KB=AG? n
GK- -AK=KB2 Uro u Tpeforanoch 10Ka3ark. 1agnyM o0pasoM, mpH-
nap aunnp BG (AB) 3a xopay Oyayllero kpyra, B KOTOPBI BIB-
WeTCH IPABHIbHEI CEMHYTOJBHHK, MLl H DajlenuM ee. B HYKHOM
orHomenun toukamMu K (D) m A (C). 3arem Apxumen mepexoinTt
X ocHosHOMy npeinowxkeine (18). B 18 npexnomenun Apxumen to-
BOPHT: «Mul X0THM NOCTPOHTE KPYT, PA3IeNCHHLE Ha CceMp pPdBHBIE
qacTed s
Crpoutcs st1oT Kpyr Tak: Geper-
csi nekoropas nmpamas AB — xop-
Ala OGyaviInero Kpyra, B KOTOpHI
Oyner Boucan 3aTCM  MPABHIbHbIR
ceMHYroapHuk (pHe. 33), Aeaum
AB B toukax C u D Tax, urtolbl
AD CD=BD?%* CB BD=ACZ
lHoctpoum tpeyroasnuk CED Tak,
ytobm CE=CA u DE=DB. Ilo-
JyHUeHHAA TakuM obpasowm Touxa E
Gymer TpeTbe#l BePIMHOK  Tpe-
yroapika ABE, okoao gortoporo
onuuem xpyr, a npaMas BE Gyner
CTOPONOfi CEMHYIOJbHHKA, BIHCAH-
Puc. 33, moro » sror Kpyr, Ilo 1o, wure
BE — cropona ceMHyrOAbHHKE, HALO J0KAZHTh, C stofl measwo
npamue ED n EC npomoamaem 10 nepeceyedda ¢ OKPYRHOCTHIO B
royxax [ u G. Coeaunum npamoil Toukn B 1 G, Touky F — nepece-
vennss BG ¢ EH coemnmny ¢ touxoit C. Tpeyroasnuk ACE — pas-
HoGenpernblii, ¥roa CAE, ounpatoumnitcs Ha 1yry BE, n yron CEA—
na nvry AG, paBEW MeXIy coboi. A chefloBarebHO, PABHEL MEXIY
coGoit u ayra BE un AG, Tlo nocrpoenuio AD.-CD=BD?=DE?, 7. ¢.
AD : DE=DE : DC. Tax xak B rpeyroabaukax ADE u CDI yroa D
o6mHuii, a CTOPOHH, erg 3aKMTAKWIIHE, TPONOPUHOHAJNBHE, TO 3TH
TpeyroabaMKkn noaoGue. Orciona caeayer,-uro yron CED=yray
DAE w nyru HG=BE=AG, Toraa auauu AE n BG napaanensttt
n LAEC=/ABG, Tax kax yron CGF papen yray CBF, xax onu-
pamowuiica #Ha paBnue ayrd, To H yras CED u DBF paBru mexiy
co6ofl. Tak kax DE=DB no nocrpoennio, To BDE pasnoGenpen-
nwit Tpeyronsnuk, a BF CE pasnoSenpennan Tpameums, Taxk kax
tpeyroapankn EBF u EBC pasuu, o
BF=EC=CA, BD=DE, DF=CD, FE=CD+DB.
W3 coornowenns CB-BD=AC?=EC? caeayer, uro CB: EC=EC:
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BD uin EF : FC=FC : ED; snaunr rpeyroawiuky ECD n ECF ¢ 06-
mum yraom E Gyayr nonodun: FE-ED=EC2 Ha nogobus Tpe-
yroabEnkos EDC u EFC nomywaem ZDCE=ALEFB=/FEFC=
LEBC=2DCE=02 <AL,

LN
Cacnopareasno, ayra EA=2BE. M3 pasencrea yraoe DEB =
2 ) o :
DBE aakawuaey, yro HB=AE=2BE. Paspeans avru EA u HB

L=
NONOJAaM, MOAYUHM elle Yerupe nyrn, pasusie BE, a Bece kpyr 6y-
Ier pasjeqeH HA CeML PABHEIX dacTefl.
Taxkum ofpasomM, paj BaKHBX 3a7a4, BOSHHKIUHX B CBOE BpeMm
M3 DPAKTHUECKHX norpefHocrel, IpeBHHe TPeKH DOANAIM A0 YPOB-
HS TeOpPETHUYEUKHX KOHCTPFKT‘HBHHX zafnaqy ¥ VKalanH MHOTHE CMo-
cofbl pelieHna HX52, '

¥ apyrux napojor Jpesnero mupa

HMs ckasangoro B 5T0i TviaRe BHOHO, YTD HA NePBOM sTalle HCTO-
PHH paccCMATPHBAEMBIX 3a]au 3aMeTHHI CNejl OCTaBHJAM [peBHHE
eryOTHHe H BABHJIONSHE, A BO BTODOM NEpPHOJAE B TEOPHIO STHX 3asay
BHeC/IM OCHOBHOW BKIAJ JAPEBHHE IDEKH.

Ho c 9THMH 3a81aT7aMH B TO BpPCMS CTAJTKHRAMHCE H APYIHE HMa-
poie, Ecte OCHOBaHUS cYHTATDL, UTO 3271a4H O BHIUMCIEHHH MJOLIA1N
Kpyra B AJHHE OKPYNOCTH, [eleHde Ha DaBHBIE UACTH YIJa H
OKPYIKHOCTH THITAMHCh pellaTb KHTAHUBI H HHIMALH,  puMmasane,
NpenKH Hapoos, Haceaswwux Teppuropuia CCCP n ap.

Tak, nanpumep, 3HAMEHHTHI DHMCKHA apXHTeKTOp ¥ CTpOHTENB
Burpyveuit (2-a nomosusa I B, H. 3.) B kHuTEe «Apxurexrypar cuu-

Tan, uTO AAHHA OKPYIKHOCTH NMPH IHaMerpe paBHoM 4 Gyier 12—;-3—-

B uapecTHBIX KMTAMCKMX COUHMHCHHAX, HAIIMCAHNIBIX B NEPBHIX CTOJE-
THAX H. 3., «MaTtcMaTnxa B JAeRsTH KHMraxs [71] W ap. pellanwcn
C

H TakKHe 3304a4H, B KOTOPHIX HYHHO B0 }-'MPTb HaXOIlHTh'd— =1.

Bot onHa u3 3ajau: mMmeercn Kpyrice noie, obeon 300 6y, anamerp
100 6v. Kakum Gyner none?
d Cd

1
Pewaioren Takne 3ajaun 1o pemenram: Swp= —C 3

3 c?

ng, W +3, o0beM TIHAMMApA HAXOAHJACH [IO PEUenty, KOTOpHH
Cth

MOXHQ BbIPa3uTh ¢ NoMoumblo GopMyas Vu= -7 . Bo Bcex smux.
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cayuanx nojayuaercs m=a4J, OHH MOIYUaATH K fofee TOUHBIE 3HAYEHHA
P
A s Y10, T2

B Humun, » coyunenun <«llpasnia ne-
pesrus (VII—V B. 1o H. 3.}, Aaercd, B 4a-
CTHOCTH, TAKCH COOCOG TMOCTPOEHHS Kpyra,
pasnoBelHKoro maunomy keagpaty. Crpo-
uM Kpyr paxnyca OP (pue. 34), snxcbiBaeM
keanpat, Ortpesox HP geanm na 3 pasube

1
qACTH: HK=—~3- HP, zatem pazuycom OK

npoOROAMM KpyT, yTBepmaanu, (Ges poka-
2aTelbCTBA), UTO STOT KPYT paBHOBENHKHT
xBazpaTy. B 5ToM ciydae m pasHo 3,168.
B gpyrax cayuasx MHAHHLE! TONATATH, ¥TO
CTOpOHA KBAIpATA, DAPTIOBRJIMKOTO KPYLY ¢ AHamerpom d, panha
= — d, a Taxie CUHTAIH, 4TD J PABUQ o] =3,004. B jpanb-
15 295 ’
mefwenr B FHand OLI0 nOJSYyIeHB € ApVEHe pesyIbTaTh.

Ipexkn naponos Coserckero Coloda B Ty 3MO0XY TOMe peliaqH
3amaTd O BHTACTEHHH IJIOMWALK KPYTa H MJHHBl OKpYXHOCTH, IeJe-
HHE yrad ¥ JyPH OKPYMKHOCTH Ha paBHble HACTH, BOSHUKABIIME B
TPaKTHEE, TOAb3YACH TOME NEKOTOPHMH PeTentTaMi (cM. 1V rnaey).

Pue, .

Mpumeuanuna & Taasc 1

1 M3 mMeTopHM MIBCOTHO, HATPHME), UTG elld § KAMeHHOM BEKC UENOBEK
CTROMT Ccode MKHARIE B DHIE WATAMA KOHHTCOKOH M. nomycipeprucckoi dop-
oMbl [Ips 5TOM q00y MAKTHUEOKE PEMNATH dBe KOHCTPYKTHBHEIe 3ajaufl: TOCTROE-
HH2 ORDYMEUCTH, OMNaHHTHRACNICH KPYIINE noa warans, ® JeleHde OKNYHHO-
CTH HA PABHHE WACTH, 9To0W HAMETHTh MECTA, B KOTOpWMX O¥I¥T BOTKHYTH
JKEPAE HIH NPpYTeA, 2GPA3VIOINHG OCTOD [Iamans,

DapacT koJdeca, HaAIGHIOrO NPH TPACKONKAX B Donrapin, COpeIenneTes
¢ TOMOWBI PATHOARTHBHOrD &nanusa: 5830+50 aer. HaroTommemme mo.ec npef-
NOIAFATG VMEHHS HIMEPHTh DIKAY 06044 (OKPVIHHOUTH) H JIeJCHHe OKPYIKHOCTH
{ohoma) na paBeme wicTH (TIA Kodec O CTUILas).

5 g[lanmpycs — oeobeil poI «0VManH:, KOTOPWE ErHITAHE HITOTOBJIAAN W3
PACTEHHA NANHNPYCD. POLILETD Ha Oeperax Hpma, «mcanu» eTHOTAHC ¢ NOMOLLBH
KpackH ameporandamis {pmevakand), 3aTeM Eepormufwiveckoe nEenMo OWa0 3as
MEHEHO HEDATHUSCKHM {CKODOMICLIO).

¢ MpepEe DARHAGHTHE COHCAAHD A CHPHX TANHAHHEX NOMEYKax, BLAaBJIE-
B17 TATIKOH, 3aKAATHBADLIERACA KIHEKOM, PajNHUEBS SHAKH, UOTOMY  MHILMO
HE MA3RBANT KAHHDIHCHI, :

5 KoTa HavEe HIpecTHO M wmatevarwra Hsfxorena — asTopa npoekta B
PACUETOB SHzVeHuTol CTYNeHYATOH erHmeTCROfi  TEpAMHIB,  MHBUErD  OKOJIA
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3000 T. ;0 B 3. HO Mam HAUSMO He HARGCTHO 0 ¢PENENTaxs, N0 KOTODHM OF
Bal THOBIT CKTTYTI08S,

8 JloxoTs — CT4PEHHAS nidelHan wepa, HemHore Menee 0.5 merpa.

¥ Hayme noka He HIBECTHD, KK erOIfAH: MOAVEEsd stoT pepent. Heworo-
[hlE YUEHBIE TOJATAIOT, YTQ OlH TIpH 3TOM NOKPLDANH MAOWAAM KPYVra H KBaI-
DATA OLMEM CONOIHEIM CTOEM MeTHKHX 3¢DSHE M 3aTeM NOJCUHTLBAMH WD #X.
A V. Pawk npeanomuaa CEOK PeKCHCTPYKUHK NOIVHEHHA eCENTAHAMN  3TOCO
peuenrta [B&; 367.

% Kpyroean AYHOUKZ —- 1ACTE  IIOCKOCTH, OCDAHHUEHHAA AYraMH  JABVE
DROYVIMHOCTE, HMEIOWHX o5IYI0 XONIV.

? PexoMaqIVercs SHTATSAK (0CODEHHO IUKOJLIMKAM B CTYICHTaM):

a) OPOBEDHTL PCUSITL ApeBUEX, VKAJAHELe B 5TOM naparpade. yeraHo-
EHTL CTENellb TOYHOCTH MX;

m
B) OmpeICIHTh, Ha KAKOM gachd JHaMerpd Kpyvris  ——d HalY  [OCTDOHTD
n

m
=i
1]
30415, (m-n — HanMCHLIIHC neasle uyena);
B} BLIACHHTB, Kaxad omubka BYIcT JONVINEHa, Conl  NPHEATL  OpHMep
nMpaBHIBHON 12-YroubHEKL 34 JLTHEY ORPYHEOCTI;
T} BEIUMCTHTh DNPHOTHMEHHBE JHAYEHHA Ay o ha, SAMEHK3 JVHOWEH (-
CYpany, CIpAaHHIeHHNME CTOPOHAME NRAasHieiuy  12-yroJuwHKes, BOHE-
CAHHHIX B JAHHWE KPVTH;
L) GOIYMATh HAT BOIMOMEEMH POKOECTDYKUHAMH NYyTeR HOJVICHHA JNen-
lHMH BPHOTEHEMHE H BaBHACHAIAMH PSUSITOR JJOA BLIYHCJIEHHH [IOMI[E-

defl KpYrd W OAYHOURK, JARHG OKDYHCHOCTH, XOPTH 60 CUPe/H.
10 PegoMenIyercn:

2 C
KRATPAT, uTobl HI Syp= ( E) caenoBany Bu s {(=m}=3.14 u

a) TEM, KTO EC ZHAKOM ¢ DECHISMH STHX 3314M Ua AOCTROCHHA, 0IHAKO-
MHTECH € HEEMH [0 VUSOHMKHM TROMETPHH;

6} noeTpONTL oTpelox, pasmul V5 — ¥

E) DPEBDATHTE JaHublil TRCYTOAbHMK B pUBHOBEMKEE €My Kpaapar-

il Bonpoe 0 <«OUENAQEHHH® MHOMOVIOLHEEKA © KpPYTOM, A TAKKE # IpyTHE
AHAMOCHYARE BONPOCE MATEMATHRR M HIOCOQHH BRISLIBAIH HKADKHE COODH Cpe.
Ax ywemax Jlpesuedt peuns. Hanpuwep, Cumiinxmin 5 xoMmerTapuax x «<Hero-
pite reaoMeTpuus Epgeva mreas mo ITONMY TIOBCTY, 9TO <¢MBl HHKACIA He JAQCTH! -
HEM OEpYMHOCTH KPYTE, dame ecad 0ol Jenedse OPOROTKATOSE A0 GecKoneuho-
cTi®. TAKOID POLL CHODW OKESKBATH, MO-BHAUMONMY, BIRFHHE H HA H4NpaBAeHHE
A HCCACTORHHHA I lia TlonmnMaHHs IiEUGKOJ.liMDCTI'J CTPOOHY  Q0KAZATEILOTR B
MATEM ATHEKE,

) % PasuTHe STHX Mich w mael ApxuMels n IAARMEAIICH DPHRCIO K IONA-
TER OIPEfeleHBOT) HUTEPENA, CnOUOGCTBOBATO MOADISHHIO HATEMPAJRHOM HC-
HHCTeHH .

Tipennaraerca:

4] VCTAHOBHTL BENM'HHH OWRGOK NpH BETWHCICHHH TWIOINAAM 10 cnocoly
Epuaona omu n=3, 4 ® &;

E}I YCTAHODHTL OWHAOUEDCTH VTEEOIEHH,  TUTo SMEIRAY  [IMOLLA H ME
EPABHIBHEXY DOHCAHHOMD ©  OIMCHHHOTO MHOTOVDONLHHKOR CpeIHEeIno-
NOPRHOHAIBHAA ECTL MI0IAaldbs  ONHCAHHAND  MHOTOYTOABHHKOR © ¥I-

SI‘! + 51],‘

BOCHHEIM 4ucaon cropoEs [21° 417, 1. e uto = San;

B) NOCTPOHTE USPKYIRM o JHHCAKON KRALPAT, [ADHOBEIHEMEA DAHHOMY
NPABHABHOMY INECTHYTOMRHE K Y.
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13 Hanpuwep, Desowpur ropopnt: «HalTi oMo Hayynoe  IOKASRTEABCTEO
0,18 MEHA BAWHES, YeM OWIATeTh ROEM 1IEDOHIGKEM LA TEOAM®.

B Mln [TraTowa npy PelUEHHH $&dd HA NOCTPOEHHE MONRIOBAJMCE  TOMe
OPEHEMYIISCTEEHHO LUHNKYIEM M JHHeHKoH, HO 3T0 O0LAGHATOChE, DO-BEIHMOMY,
TEM,, YTO JURIFOE BREMA HIBECTHW OBAH TONBKHO 3ITH  SODVIEA  TOOMETHUSCHH X
nocrpoendii», Tlocne Torg kak 8 V B 90 H. 3. CTAAH MOSBIATECH W HCICMABZ0-
BaThCA B TEOMETPHH HEKOTOPLIE HODLIC HPITREIE M MEXAHHAMK HX BHYEDIHBAHHA,
UHPKY/h H JIHHERKA OCTARAIHCE «G07ee NPOCTHMH NpHGopaMu», a HpaMas
OKPYMHOCTh — <0088 TPOCTEMA rinwiayvus. Moeanacr Ilnarou, paccmatpupan
FCOMETDHID Kag <HISAIBIVIO HAVEY?, CHHTA0 HELOTYUTHMBIM pelleHHe ee 3alayd
¢ TOMOULBH MEXHHHUBCKHX cnocofoBs (He UHPKVIeM u Jandefiiofi}), Tay Hak, no
BrG MHEHHE), TPH 3TOM =000 [E0MCTDHH VOTRAHHETCH W DaspyinaeTed, wio Mu
CHOBA UH3IBOOHM €€ K YYBCTDEHHOMY MUPY, HBMECT? TOM) YTDOR  MOOEHMATE M
HECHIATE ¢ HeBeIeCTRelHE M, MLICJACHHBINMY O0pa3aMi TUMHO TAK, KAE NenieT
sro Dor..e, B manstefilles YueHBE NLTAJTHCE JATh H PHIHOHGTEHOE OOBRCHEHHE
NPEITEHHI0 LHPRYAA H JHHCHXA (ORPYHHEOCTH H OpAMOR) 100 cpasHetidi o
ApyraMyu KpubbiMy. OIHO us 5THX O0tacHennl; NpAMan & OKNVMHOCTL — emmli-
CTECHHEE MHHHH NOCTORHHOH KHBHAHR HA MIOCKOCTH,

13 O nogyaspiocts sToR 3aiaun v flpernen Tpeln B yKazanuwi  Tepaod
MOEINO CYIHTH H IHOTIMY, TTO IOYTH BCE MATeMATHKH TOTO BNCMeHH 38HHMATHCE
370l Fayadell, 4 THKKe M NOTOMY, 4Te of 370 3alaye FOBODHIOCK LaWE B Ta-
KHX COUMHEHHAYX, Kak xoMeldun ApHcrodana «Itraums (416 r ao w0 3), Oumn
us nepcodasKed 3Tolf Becenol ®aoMeanun {Merow) parckaswBEeT, KAK OH pacnia-
HUPYET BOAYIIHWMA NTHUHE ropod: p cepefikiie ropoza Gymer xpyraad Gasapnas
INNIALE, 3aTeM Ol IosopuT: «BoabMy nuwwefisy, npuBemy MpEMYK), I MHTOM HDPYE
wBaaparoM cofeprerca. Iy kax #Ha coamue. Xots oHO caMo M EpYIaIoe, a Dpenkb
AyuR npaMmsie..»> MeToRoBa KBAApATYpE, HOHEUHO, TOABKG LIYTKA, HO TO, YTOD Ha-
YUHay NpoGaeMa ctala 3abasofl DA TeaTpaldbHOH NYGIHEM, TOROPUT o TONY.Jup-
HUOCTH 9TOH 3a]auH. i

1 Mogasareanctsa »THx Teopes fanw Esxmmaom b <¢Hatagax» Gea cou-
Jow mwa [Cuonoxpara {(ewm. upedacs. 2 o, XII u npegaox. 31 ma. III). IEpenaa-
FaeTrs CPARHHTL A0KAdaTelecToo EBNAwIa © CODPEMEHHEM  J0KA3aTeNbCThOM
STHX TCOPECM. .

17 3TH m CAeIVIOMHe WHTaTH o [nnooxpate B ocHosHOM u3 [3; 530w o],

' 3aech JaMeTHM, UTO [HNDGKDPAT DPH UpeLedeHHy KBATPHNYEMOCTH JVHO-
HeR § OCHOBY K7ad noaodue cermentom, 5 AVIIL B HeoGXoammel M gocraTou-
HEIM VCIOBHEM EDAIPHPVEMOCTH JVHOUEK CYHTAIH _PAaBEHCTRO CEKTOPOR, ONpANH-
YEHHBX Ayrami, o6pasviomldMH  JVHOUIRY, ® BUTEK2OWES: OTCHMIAd  PABSHOTRO

msin®nB = nsin*mA
NpH M E 0 B3AHMHEA-NPOCTHX LAWY UHCHAX, cie mB=¢ p nB=p ueHdTpansttic
Veam ayr, oOpasyiollu¥ gayeouky. B Janvhiedmles Gblin BHeceHH YTOUHeHHA B
ONPEISAEHNA HeoOXOIMMEIX M (IOCTATOUHMX VCITOBHH, }

C 370l Toukn 3peddda [nnnokpar Halen TpH COVYAs KRAOPHDVOMIEX JIYHO-
YeK, 104 KOTopux o : f=m8 nB=m n=2:1,3:1wu 3:2. -

1" Tlpennaraeres J0Ka3aTh, YTo:

i) TMACWATE IVHOTRH

S AaBACY =5 40,0,4, =3 A«Ba 5 Bpch (M. pue. 8);

£) nnowage cermenTta LIl papma cyvsMe noomamedi cermentos [ m II;
B) ayiouka Aa'ay’ kRaapHpyeMa, § NIOMATE ee CRA3AHA ¢ NIOIMALENY
S AGBBCy (cy. pue, ).

i PegoMenayerc:



A} NOCTPOHTE LHOKY.IeM I JuHefikofl Tpaneudtos co cropoHamu 1, 1, | o

¥3 4 pasmeqHTh ee HE TPY PABHODEJANWKHE 4ACTH;

G} AuRA3ATR, YTO .

11 cerwent DABC Gosstue moavepyra wod uro yroa DBC — octpwii;

2} wampand cexrapos DOYCBAD y DOCBD pasnwg ]

3} naowags ayeoakg DAGBCED pasia naowamm npaMoJHRCHION. deryp
DOYCOD o uTo uncaeIHAE, B CODOW OYepelb, PABHA NADMAIR Thane-
unn DABC,

4) naoumage avaousy DAgBCHD pabma cyMMe naomaiefl Tpex JNyHOMEK I,
i1t -

5) nvuouga DWDRCC a'D’ fvier xeagpupvedol;

6) CynIeCTBYeT ONPEleSHHAA REBHCHMOITL MEHAY [WIOMALAWI  AVHOUCK,
ECNH DPONOIKHTE AHATOTHUHEE IOCTPICHAA (0 CTOPROHY VBeAUHBHDH 2
YMENBIIeHHA PafHyCOB), ‘

M Cay MEOOOKPAT, MO-BHIXWOWMY, Be YEAIAT, KageM £0o2o60M OH ToabIosat-
cronpi nposefenny eserzprny FZB, Uefren [B3] w Bax mep Bapaer [19]
cHpaBeAHDo YRAILEART, yTo noctposnie EZB crounTen K COCTABTEMRIO ¥ pele-
iy KBEIpaTHOTO Ypabenus ortaocate e EH=x mam ZB=vy. Crefomartensin,
noarnoesne EZB, a aaunT w opaMosidefiEai urvpe, pasHoeeadKod TvHOURe,
SLE KOTOPROR M n=73: 2, R0anomMH0 UHPKYIEM H JHIeHK0H,

[TnegnaraeTca OOKAIATH:

1} Yro ecan obfosdasnts EH uwepes x, a ZB — uepea v, T0 YpapueHwe, x
KOTOPHMY CBOJETCH 3aigada  nocrpocand  Tpaneumn EKBH, dGyper

2x2 —3x—3=0 -

2) Yro nowasatenscreo Teopemu: «JIVAOUKA, anf  KOTOPOM  BLNGJIHACTCH
voaonueé M:n=d:2, kealpupyvesa UHPKYASM H JAHIEHEOT»  MOWKITO Ha-
HATE S YR ofpasow: noctporite tpancuin EKBH, rie EK=KB=

3+ ¥38
—BH=1x% EH= %—'— . 3aTeM OTMMCATE OKPYIKHOUTH BOKDYT Tna-

negurw EKBH # poxpyr tpeyroaernza EZH.
3) Kax Mouaio npeotipazanate durypy EKXKBHZE 3 papropewiknli kpaapat;
OvieT am Keampupyemo@ aynoska E,EHH.Z.Es, rze EH=EE,=HH,.
0 cerMeRTs Ha EZ m ZH nogotuw  cermemtam wa EK, KB = BH,
ym.;i HEE}EZ— ryiod, cektop EOHBKE = cexropy EQHZE, otnomenne
@ p==a . 2
5} Yrto SI=SE":H”2|:

13 Eonpo{: 0 TOM, KaKk vaanocs Canmnsnaty <HanacTes HA 5TH TPH  GIVUAR
ERADHDYEMBIY JIYHOUEK, OCTACTCA HERCHGBIM, JATBWR GyIeT TOKA3aHo, 4TO C© MO0-
MBI AATE0NL VIadoch I0RADYMKHETL eLle IBa OTYHaf KBAIPHDYEMBIT JIVIOYeK
(m:m=3:1%u 5:3) H JOKasaTh, ITO STHMH NATEI CIYYATMH ¥ HCYEPOLIBRIOTCS
RRAIPEDYEMEE OHPKY.IEM M THHERKOE KDYTOBBC AYVHOHICH,

“ Oumfxy, coA3aflbie c MCTOPHER H TEOpHed KBAZPATYPH JVHOUSK, HepelkD
SUTPCUARITES MV COBPeMeNHLIX asTopos (ev, ra, IV). '

** PexoMenayeres:

4) maftre newtp spyra A’BCY mpm noctpocmmm cormenta APYCIBY;
G} vovrponTh KEAAPAT, DPADHOBEIHKHI €/IVAGHKE M KPYTVH
3) Roxa3zats, uro ayHewks A'BCR we comuanaeT mH ¢ 0IENE M3 TPEX
PATCMOTHENEEY  BUUIC JIVHOUSK M OTISTHHD HE KBAIPHPVETCH,
r} HaliTH AP¥OHe JNVHOUKH, KOTODHIE KBANPHPVIOTCA BMECTE © KPYIOM HJId
C LM 9acTAMH.
* Ha uopreme BOCOPOHIBEIENA TONbKO YaCTL KPHBOH KRAIDATMICH,
Pag oMo IVeTeR !
" a) BACCTAHOBHTH DCIO 3TY KPHDYIO,
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6} HAafiTH YPASHEHNE KBAAPATIHCH ®  JCXapTeBOA  CHOTEMC  KOODLHHAT
!

1 —
—XCt & A DAHPHDA CHOTEM OORIHHE p=rIr-——— rac
3 H B HRH MG K T
¥ i AHT H ISl ]

; ar
r—AB, p=CFx © — yrox ACEs;
B) NOCTPOHTL MEXZHHEM, pUVIICCTBIMIOMuA moLTpoRANE STOR KpABOH;
T} OTBeTHTE lla BOTPOUK: AOCTATOYHO JAH 3HAHHA cnooodia CNpAMICHEED OF-
PYIKLOCTH I0A KBAJPATYPH KPYTa? H Kax mafiTh Touxy M?

26 Cy,  wpomMentapEm  Mopaviai-Boatoeckoro k «Hazuanaw»  Eswamaa
[44: 326, 330] ® =omventapun Becenonckoro & <Counwensam» Apxumeaa
|5; B28 n ca.].

27 ApxHmen pacCMATPIBAT CUHPAJIE KaK CAEl pddIOMepHOTD ABHKEHHd TOUKH
B OCKCCTH 7O NPAMOE, B TO BReMs Kek paMad PApilOMepHO BRAULAeTeH BOKDYT
Tomm A (oM. pHe 13) x#K Bopyr uedtpa. Cnupadr ApXpMena (COBpeMeRECE
YpapHeline p=—aq), T4K e K&K M KRALPATPHCA, <MEXAUHYSCKAT> KPHBAA.

8 [loajoe gOKA3ATeILCTEO 3TOO Teupemul oM, [B, 246 w o1]. PexoMmemnyercs:

a) moAyYHTL VPABHEHHS CAMpAMH ApXHMEAA W YCTZHOBHTb, Pig OHE HC-
TOIBSYCETEA
) NOCIPUETE NpAGop 104 DHUEPTHBEHHA COHDAAH ADNHMENS M MOCTPOSIHA
© BR TOMODILLIO OTPedKa IPAMOH, DasHoTO M.
2 Pegomenayerc:
.'I:I JUIKARATh TV TeOoTeMY CORDCMCHULMH MeTOIAMH,
f) LpPeGBRa3nBaTE UASMLAIE TRCVTOABHHI L F n kpaapat

M B orercre, LOWEIEM 0 HAC, OH4 SHAMATCA Kak 3-8 Teopera, 110 NotJenosa-
TEINHOUTE TEO[EM ﬁhI‘.l’I-B, CUEBHLHO, VCTAHOEBACHA DOCAE aaLPXEME'IL!ﬂ. OI.[IHE‘JO'-I-ECI, TaK
KaY JAOTHTeCKE O3 JLO.TH#HEE po1IUCce TBIBdTh c:{cmrm]]lcﬁ TCODEMC.

3 TokasaTts: 4
1
8) KAKDe W3 Qe .T-}W nag 3 R Dl #ie K HCTHHHOMY 3HEMCIHIO JT;
fi) kakoe QOMmHD DhTe T (9HCAD CTOPOI MHOTOVLOAbHMKOE), GTOGH T0-
Ayunth =73 141

12 TTokazaTh, Kax MOAHC VIVLUHTL OTHOWIENHe <Rpyra® K KEaApaTy erc
nmaverpa, mewan CZ. .

3 Bag nep Bapaes [19: 229], 5 wacroocemd, YTRODKOAST, 4YTO 5T 3amais
«BOANHKTA Kak MEPEBCT BAMNSOHCKOrG ky(KypexoTa ypAaBHCHHS x¥==V 1a A36X
APOCTPAHCTECHUGH TEOMETRHUYETKOH warelipal», E) OH B¢ MPEBOIHT PAETOB, IOi-
TREKIAIIAY ¥T0 DREANC TOHEeHS.

“i MCTOpHKR CUMTAOT, 4TD HeKoTOphle rpeueckie Mmipel o Mumoce scomepmar
B cele Jepuo HCTOPHYeCKod npasiu» (B. C. Cepreen. Meropua [pepuci
I'pewss, waa. 2, 1948, crp. 63).

¥ RKeTaTH 3aMeTHM, YTO HA COCHOBAHHH NONOGHBIX JETeHf HEKOTOpPHE APeRHWC
H GYPHVASILIC HCTODHEH MATEMATHKE Gcz QarThuccKHX OCHOBAMHI MPHIHCHBH-
an llzatowy MHOTHE OTHDBITHS B MATEMATHEE. :

M. ¢, Burodexnit s palome «I[lraton wix waremeTHis (oM, ¢, «3a MaTe-
PHANHCTHYECKYI) WHATEKTHKY B MaTeMaTuxes, 1951} yOeguTensHo NOKA3asl He-
COCTORTEABEOCTh Takoro Baraaaa ia Ilnaross

18 PegoMeHiyeTCA:

a) yuamHMcs © NOMOMIBI0 NREMQIABATLNS NOCTPOHTLE MOTESh MEXAHNIWH
ApxuTa § NPOZEMOICTPHPOBATE HE3a OOHOM Wi IAHATHH I KPYRKe:

0} CTYLeHTAM — NOAYYETL YPABLURUHM YKI3AHHMK NOBEPXHOCTEH, VPabhe-
HHE HHER Depecegedyd TOBepXHOCTEH M KOODIHHATR TOTHE mepeceue-
1HA STHX THHHN.

31 Pewenne, npmnucbieaenoe EpToknew [lzartony, T e © TOMOMLIO NPAMHX
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YIIop (LIOTHEUHLLY VIOJBHMKOB®), Xar  vIipepxgewT Ban  jep  Bapaoen
[18; 225], H. H. Becenosexnit [5; 479] § Apyrme yueHwie, ¥BHC BCAKOro COMHe-
HUA HBAHETCH nomaoanelye. Masectuo, uyra [IoaToR peako DOPHLIAN 33 TAKHE
sMOXaHHUBCK e pellcsms 5Tofl 3amaun Apxera, Esnokca # Memexwa. Pewenne
HAME 3449 ¢ NOMOILI IDAMHX yrnos i rn IV, )

8 (), Bexxep s kuure Das malhematische Denken der A."nhke NDEBOJHT
CROCOD MOCTPOSHHA [UAYX CPOANHX JIPOTOPUHOHAABHWX, WoTopuil Tamiepsw npi-
IMCRIBAET FAIDKCY, W PACOMATPNBAET BTOPOR cmocod, RoTopuid sMor H6 13T
Ermorcs,

M Moxasars, Kakie CISIVCT DIATE VDaBHeHHs — mapaodel  #  runepGOMH,,
yrofbl permnTh OGOGUEHIYI0 3adany: yBedndnts (YMCHDIMNTB) IanHMR wyf 3

pelpoM & B P pasd
W Tlokasarth:
a) uTo TOCTPOGHAE TPEX CPEMNHX DPONOPUMOHENSHLIX MCKIY & # 23 npu-
BOAMT ¥ 2apaue X'=2Zal,
6) MomHG JH & TDOMOWEBIG npibopa 3patocipena pewmuTh o0OGILENNYI0 38-
Acuy viROCHHA wyfa: x7=pa?
L PegaMeriiveres:
a} paageawrs yroo p=225° ga TOH PABHEE UACTH;

n
() NOKA3ATD, KAKHS VIVIRL KpOMe =" MONHD pasgeanih Ha  TPE
papdEe HACTH uMpryIes H JEEefion? .

i Bugep#sy H3 3Tofl yacTH Tpyda Ilamna rpmeojstcs B ¢KOMMENTADHAX K
aKunre JTemms Apxumena [D; 3 :

11 Magasars, uto npamue AC) ¢t AC, mefictearessho penat yrom BAC=o
14 TPH PABHLE TACTH H 9TO ¢ TOMODIGK KBAAPATPHCH MOMKHO PaslelHTh ¥roa o
(ayry BEF) na cxonuko yrogpo pasilblx HacTen.

WA Pornme HIN e

1) NOK{3ATDL, KAk 3T0 MOHIO CIST2Th H
6) {:NOAB3OBATL KOHXOHIY (o erp. 31} ang nocrooepss AE.
& [Ipegnaraercd:
a) MOCTPOHTL TMPHGOP AN gepueiiia KONXOouIs;
£) ODTYSHTE YpapieHnme KOMXoOHIE (X — a)3{x? + y¥) — 4*x=0 wam

o

p= =+ 1 AecoesoBATE ero.

Cosip

S8 OTBETUTE HA BONPOC: MOwHO M ¢ NOMOIBI  KOHXORJALD | PajgeTHTb
yroa MOP pa n pasHuX wactTed (n>=3)?

7 Eern .ocHOBATZe MOJATATH, UTO OTKDMTUE KOHMAECKHX CceueRnull ® HA4ano
Pa3pafoTKH FX TCOPHH i NPHICEEHUH DO MHOroM OGR3@HO NOTPEGHOCTH pellle-
HHA YKAJaHuuX MaMenTHX 3a1a9 IpestocTH. -

8 Peromennyerca, J0KA3aTh CNPaBeliHBOCTE STOND YTBEDMKOEHHA.

W PegoMennyeTes DNPORECTH STD IOKAZATEILCTBO CAMOCTDATEIBED,

% N CTAHOBHTL.

a) Bepho au 10 yTRepucdenue Ilronemesn?
0) Kax CBfA33HA 3874aud O [AOCTPOEHHH CTOPUHH NPABHABHOTO NATHYIb=
HHWA X ¢ TPIBHAGM €3010T0M) CENEHWEY Orpexa a7

1 B aaaeneimen {ca. ctp. 116), nenonpaya AwodantToR avaams, fwsa pas-

Rlaﬁmaua TEOPHA DOCTPOSHHT MPABHILHMX MIIONOVIOVIBHHKOS ¢ YHOIOM CTODOH
=Mz, TAE N1 H M2 — YHCIO CTOPOH NPAGAJIGHEX WHOMOVIOIBHAKOD, NOCTPOS-

HHE KOTOPHX H3BecTHO. U TOMKH 3pelida STOH TCOPHH MNOCTPOCHHE NPABHALHOrO

HHTHAAUATHYTOABHEKS CTAA0 YACTHLIM cayudem (Ni=3, M2=3),

% OBOCHOBATL OTBET HA BONPOC ¢ TIOMOIMbI KAKHY KNHBRY, DACCMOTDEHHBIN
PAHES, MOJKHO [ABJAENATRE QHQYMHOCTh HA J0608 YHCIO0 DabBHLX JacTel?
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Faana 11

3HAMEHHWTBIE 3ADAYU OPEBHOCTH
B CTPAHAX BOCTOKA
W EBPOIbI B VI—XVIII CTOJIETHSX

(MpopoaxeHHe HACTYIJICHHS
Ha «<HEMoJNawinAecs 3afaun»)

B page esponeiicknx crpad, HauHHaa ¢ V—VI1 Be, a B Cpenued
Asun ¢ VII—VIII BB., na cMeny oTxHBIEMY padORIaIe LuEcKOMY
cTpow NPHXOAHT Qecsaneiunll, Jnoxa sakara paficTBA H paluero
theotaanzya B EBpone xapakrepusopanace TAKKE OTCYTCTBHEM He-
OGX0AMMEIX CTHMYA0B, YCJIOBHA A4 PA3IBHTHA HAYKH, B TOM 4qHCJe
# matematurs. Ho B cuay siepaBHOMEPHOCTH PAa3BHTHA deodanHs-
Ma H HeROTOpblX cneunduuccunx ocobennocrel B 'pale crpan Boco-
Toka B VI—XV croaerusx npoasasdacs murepec K Hayke, ocoGeHHO
K ACTPOHOMHM n MaTemaTuxe. Muorne rpeuecxne yuense, ocofeHHD
A3LMIHKH, MPCCICAYCMUIC XPHCTHAHCKOH epKOBLIO, BLIHY KACHLL OTi1-
9 MoxHEYTL PoruEy H nepeceantbed B crpaHiel Boeroka.

Yuensie Muanu, etpan ucaama w Kntag B mepmoa cpefnene-
KOBBS OBIAMHCE ¢ TPEVECKHAMY VUeNLIMY, HemoCpecTReInis Han ye-
Pe3 LHOCPEAUHKUB, 3NAKOMHIHCE ¢ PeIVILTATAMH. HCCAELOBAHHI
yucHsix JIpernero Mupa, v B YACTHOCTH ¢ METOAAMH DELIeHHS 3Ha-
MEHHTHIX 3aAa'l APEeBHOCTH.

Ho vueswnle 3Tux Crpan He OPAHMYHINCh H3YYEHUCM  TPYIOB
JPEeRutE TPCKOB: B HOKOTOPLIX oQaacTAX MaTcMaTHRH (ocobeiuno
aarefpsl ¥ TRUTODIOMETRHI) QUH UGJIVYHAN HOBHE BdiKUBE Pe3yiib-
TAThl M YIEMHAN MHOUO BHIMAHLY FeoMeTpHYeCcKiIM NOCTPOEHUAM C
MOMOUIBI0 Pa3iHIHBIX CpefcTB. B macTHocTH, B HX TpYdax HieH H
MeTolbl, CEA3AHHLE ¢ pelleHNeM 3HAMEHUTHIX 3ajay JpentocTH,
NOJVUHAN danbHerllee passiTHe.

Koraa s anoxy Boapowienua B CRPOMeHCKHX  CTPAHAX BHOBb
NOSBAINCE BAATOMPIATIIRC YCAORMS 75 PAIBHTHI HAyKH, esponel-
L TO3AHMCTIORAAN MIOTAN H3 TOFO, MTO ObLL0 CAENAHD I COXpaHe-
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Ho M3 OTKpPETHA vuennx [pesHero MHpa M CPeANHX BEKOB, B TOM
YHClle H B PelICHHH 31TaMelHTHIX 3818 TPeBHOCTH,

B nepuon, paccmarpusaeMulii B jaHHON riase, GBI CO3IANTI
enocofLl TOUTIOr0 ¥ NPHOJAHAEHHOID DPeIenns 3THX 3a71a", HEKOTD-
plle 3aMAYM NPHOODLAK HOBHIL XapaKktep H OOMLIYIO CAMOCTOATCIL-
noeTh, K xod0y sToro nepHola H B lavade CIedylICro Grma noi-
FOTOBJEHA TOUBA AJAA MOAYUSHHT OTBETA HA BONPOC: RO3IMOMCHD JIH
pelliende 3THX 3a7ay B oflieM ciyuae ¢ DOMOUILIO ITHPKY.LA I JTH-
neifrn?

B 3ToT mepHoi SHATHTENIEHO PACTIHPHAACE reorpathua Mect, TE
3AWAMAJHCH SHAMEHATHIMH 321a4aMH APEBHOCTH, YBEJHUHIOCH THC-
J0 aan, NPpOARMABINHY HITEpEC K STHM 3aaa4ai, HHCT}’ITJIEHHE Ha
HEMOKADHLIC 3a0a9H NPOAGIAENOCE.

Keagparypa kpyra ¥ copaMjeHHe OKPYHKHOCTH

Ewe B Hpepneit ['penns MHOrMC MATeMATHKH HdlUPABHAH CBOH
VCHJHA Ha BLIMHCACHHE TIHNH OKPYIKIOCTH WM OTHOUIGHHS DIHHI

OHERVIHOCTH K JHaMETPY ‘;l—- BCe © GOALIICH CTEMENbIY TOUHOCTH

¢ DOMONMLI Mernaa Apxumcna, wanomeunoro 5 «Havepenun xpy-
ray. B nagpuefilues 3170 11aNDAaBARHHE H0OJI0E BpeMs ARALIOCH MAE-
HBIM B MCTODHH KSaJparyphl Kpyra.
[To mepe pa3sBHTHS ajreSpbl 0 AHAAH3A HA CMCHY TEOMETPHYECKO-
G

MY METORY BHITHCIGHHS ~— = (EMHCLIBAHHE W ONHCEIBAHNE TIPa-

BHALHBIX MHOTOYIOMBHHKOB) [OpHINIH aHaJdHTHYECKHE CpeloTBal
feckonevnLle NPOH3BCICHWA, DPAALL ¥ MonpepbiBHbe ApofH. OaHO-
BPeMENHO ¢ 3THM TEeKOTOPLIC MATCMATHKH HAUHHAKT 3aIVMLIBATL-
cs1 off apuMeTHIECKOR TPHPOAe 4Hcaa o H NPEANTPHHAMAIOT TOTLIT:
KH, HANpaBacHHbIE Ha CHATHE 3d488Ckl TAHHCTBENHOCTH, OKYTHIBAB-
el 310 YU,

B Huguu

Muaufickue yueHele B HePHOJ CPEJHEBCKOBLA BHECAH 3aMETHHL
BK.J1aj B PA3BHTHE MATEMATHKH: OHH HApPALY € KHTAALAMY RBEJH B
MATCMATHKY HYab, JNECATHMHYI0O NOSHUHOHHYI CHCTEMY, OTPHIA-
TeUBHLIE YHC/Ia, BBEAH COBPCMeHHOR 0003HAYEHHe THCE H pacCMOT-
PENH OTIETLHLIC BONPOCH, OTHOCAIIHECA K TPHroHOMerTpHH, Heko-
TOPLIC H3 HILTHHCHTX YUCHLIX 3AHHMAMJNCE M BRIMTHCTEHHENM  JAJHHLY
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OKPYHRHOCTH, MartemaTuka ¥ HHX BHICTYDAd4 Kak 9acTh acTpOHD-
muy, HanGonce uinectnumy acTpoEOMaMi H MaTeMaTHravu Huinn
S00XH  CPeANenekoBba  sBJAfalch ApnaGxarra, bpaxuaryora W
Gxacxapa.
Apmabxatra B OPOH3BEICHHN
F «Apnabxarnamy (ox. 500 r. W, 3.) B
Pl B YACTHOCTH € LOMOWEK  384-yroabiy-
KOB NOavuea  OpIGAHMKEHHYIo LIHHY
okpyHOCTH,  OTKyna a=3,1416..,
T. £, O0JCe TOWINE 3HAUeHHe, TeM ¥
Apxmvena u Hroaenes. ]
PaceymacHnsa Apnadxartel, 1pu-
BEAUlNe erg K 3TOMY pPCIVIRTATY, C
A Bk JE i [OMOUIBID HAMIeH CHMDOAHKH MOMKHO
§i] HSHOH&HTh TAK: BO3LMEM HKpPWD C p&“

B caHHDro Hpammbl-lum 1-YTOJBHEKE
AC=aqn, cropoHa Buucandoro 2n-

Paz. 85 yroabnuka AB=am, anopema MD=
==pa (puc. 35}, AABL o» AMBDJ

I . .
Toroa r: pgn:aﬂn:-"g_‘ ftn, DTKVIA 2&:2..pg:.=ra... M3 OpAMO=

I
~vroasHoro Tpeyroabnuxa ADM nonydaev plan=1?— < am. 38w

Tiln
MCHHB H3 UPERBLIYUICTO 2pan UEPes —

ﬂ42u—41'2ﬂ22n'+ rigin= U,

, MOJAYYIM

OTKYNa .
afgn_uEr?—r}'dri—aﬂn

Fean notowutse r==1, To NOAYYHM a2y =2—Y4—qa%. B xpyre
pagnyca r=1 cTOpOHa BNHCANHOTO KBANpaTa 4y4y= =¥2. Cropona

BNHCAHHOTO 8-YrONLHEKA 3= V o2,
IMoab3yach NoTyueHHOH cpop}uvnuﬁ Ga0UeH RHpaMeHne don qe;‘

pes an, IlOJWlIHM a.a—]/ﬂ l/ 2—{—r2 = V?—V—Q-i— l’ri—I—;ﬁ

Torna nepuMerp, nanpavep, Pe=16 V?— V_ 24-¥2,

Py.—64 V2—V 2—f-V 2+V’2+ﬁ;ﬁ;puuﬁxaﬂa (VI 8.) mpumel
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A QopMy.ly A9 BLIDAMKEeNHa CTOPXb NPABRILEOTD 2n-¥TONLHHU-
Ka (@} YCpe3 CTOpoHy NPABHALHOrD I-YTIbHHKA {ar), oTOpaB-

G i ———
Assick ot dg=1, Torna mg:-i’f 2—3, {124——']/2—-}’ 24187

i ._.r'ﬂ._* a e = T
asa.r—-l"' poud 2+-]/ otV oV o rVeia

Caenosatensho, TnepuMerp  384-yToabeHKa  Pgsy==3842su=—
—6,2832... Pasacaus nocaentee yucao fa nwamerp BF=2, Apuat-
XarTa v noayuacrt n==23,1416.

Bpaxmarynra (VII B.), notarag nuaMerp ¥pyra paBHbIM ellnN-
ue, moavuan Pe s nuze Pp=1VY,65, Py =19,81, Pyy=19,86, Pos=
—09.R87,. Co=a=rl0=316.. ¥ Bxacnapu (XII 5.} ncrpeuaercs
C a77

-4 = i =—3,1416... Bonee Toynoe 3Hayenwe T NOAYYani B Hu-

F

AN TYTEM PA3/oMKeHds TYTH OKPYIKHOCTH OO CTEMeHsM TaHrenca
MK KOTAHTEHCA, uTo OBIO CBA3aHO ¢ BHIUHCACHHAMH B aCTPOHOMHA,

CBHAeTeNLCTBO 3TOr0 ML Haxoanm H B «Hayudsom cOopHukes
Hunokauta {1502 r.). [lpasu.io BelMucjenHa OVPH  OKPYAHOCTH
naHo B Taxow Bulc: «BoabMd I¥ry OKDYMKHOCTH TAKYI0, 4TO e CH-
HYC MCHBIE KOCHHYCE, YMHOMb CHUYC AYTH Ha PaaHyc H pasicaun
HA KOCHHYC, DTO AdeT KOJIMUecTBO. ¥MHOXb 3TO KOJIHIECTBO 11d
KBAApAT CHHYyCa H pasiefH Ha KBAIPAT KOCHHyCd, MONY4HMUIL BTO-
poe ko Huecteo, ITOBTOPH 310, YMHOKAEA Ha KBAJpaT CHHYCA U Ieas
HAa KBAAPAT KOCHHYCA, NOJYYEHHBIE KOMHYeCTBA pasfiesn 10 NOpdil-
Ky na Heverwsle uucha, 1, 3, 5, ... Ecan nonydennbe KOTH4eCTBd NO-
NepeMeHHo BHUHTATh H3 MEpPBOro W NpuGaBIsATh K nemy, TO B KO-
HEYHOM. CUeTe TMOAYHALNL 1YTY OKPYKHOCTH», D10 NPAaBUIO B HaleH
CHMBOMHKE BLITJRIHT TaK: '

rsing rsindq | rsin'g
= — - —
IF cose - Beostp o Doosie
HH
tg'e | gy
p=tgg—— +— —
3 2
T o
npa q=— iy NONY4ACTCH HHCAOBOR PN NA BLIUACACHHA T2
1 1 1
=l — I
4 : 3 a (1)
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B «HayunoMm cOopnuke» ZAHO 7 C JRCHTBIO BEPHHIMH MECATHYHLIMH
sHaxami!,

B crpanax wcrama

[TpencraBuread HapoJoB, MHBLIMX B CpelHHe BeKa B CTpanax
Cpeanero u Banmnero BocToga, oCTABMAH TOMKE 3aMCTNLA chel B
HCTOP'HI'[ MATEMATHEN BOOﬁTTLG, H B YaCTUHOCTH B YJJyWlUeHHH Hpid-

C
OnuKeHHSA SHATEHHA e
i

B VII—VIII 5. H. 5. apa6sl sasoepadd paf crpad B Aanu, A-
puke un EBpone n coszanu morvayw Apabekyio ummepnio. B Apaf-
CKOH HMIEPHH CO3JANHCH YCJAOBHA, CMOCOGCTROBABILME PAa3BHTHIO
HHTC]’JD[‘&I K HAVEAM, B TOM YHCAE H K MATEMATHKS, B pdie FOPD,&OB
CYIIECTRORAMNE MATEMATHUECKHE MIKOJLL, OCOGEBHHO NPOAYKTHBHO
paborana Barpagckan wmaTemardueckas MIkosaa. B Hawame 3gece
OCnAMBATACHE MATEMATHHECKAN KyAbTypa ApPYrHX napojoB. C rpe-
UCCKOTD W CHPHHCKOTrD H3BKop OLIAH MepeneieHbl Ha apabeKHil A3tk
npoussenenns Epkania, Apxmmena, Ancanonns, Ilrodewen, iluo-
danra v ap.2. Ho 3atem npeacrasuTead MHOTHX TOKOPENHBIX HAPO-
LOB H caMH apalel cTAJM NOJYYATH OPHrHNANbHble Pe3yJIbTATEL B
OGAACTH ACTPOHOMHH H MATEMATHKHM H nyOMHKOBare HX HA apad-
CKOM A3WKe, cTaBlleM O(pHUMAJILHLM A3BKOM Ha TEPPHTOPHH Beell
Apadexolt uMmuepuy.

Cpean vMareMaTHEOE TOI'0 BPCMCHH, THCABILHX Ha  apabokoM
A3BIKE, ALLI0 MHOTO N NACTE0R Tap0107, Haleadidllly 1alllll chejle-
A3MATCKHE PecTHyOIUKH (VIUeKOB, Tdl:KHKOB, TYPKMEUDB, asepba-
,r!)E(EiIT[].EET!}. B YACTHOCTH, OO00M H3 BLIAAMMIEIIXCH VISHBLX 15;5DBOFI
nogonnnu [X B, Gua yabexckuft aareGpancr Myvxamen oex Myca
aa-Xopeamu, O sua n paforas npi apope xaanda ant-Mayyi.
Haubonee BRAZIOUIHMES €70 TPOR3BEACHHEM 10 anredpe Bruto & XH-
caf aauxedp pan-wvkaGanas (830 r). OHo NOJOMMAD TALAN0 CY-
LliF.‘CTB{JSaHIElI'D.El.‘IFE'ﬁ]D"_-I KAK CAMOCTOATEIRINN HETBH MATCMATHKIL
Ho b new pﬁCCMﬂT]}LlEﬂIﬂTCﬂ H FeR0TOPHEe BOIPGEL [eaMeTPHH, B TOM
HHCJIE H BOMPOCTH, CRAIATIILE C H3MepeHAeM ILTOLLE 10 hp},—'ra,il OAH-
1T QKDY HITOCTEH, ,“‘\..‘I'XOPESMM YRA3ILIBAET, HAMPHMECP, STO CYLLECT-
BYHIT TPH SHAUCHITH TS ﬁhll'l&'l}{(lfﬂllﬁ OTHOIMIZITAT TRHObL OXPY A HOCTL

e 33 A
K IHAMETPY: E =3 —I;; L Fl0 i .
d 7 200040

KoTopele ynorpebaaoTcea B actpoHoMHH. OH ne oTvedaer, X014 3T0
H3BECTHO, YTO NEPBOE U3 HHX NOJYIHA ewe Apxumed, & ABA No-
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caeaune Guin noaywensl B Munuu, On 3amevaer ToAbKo, UTO Bee
3TH 3H&'TEHHUA NPUMepHO PABHHE Mexay coboll, [ladce oH yTBEDK-
1an, uToO MAOLLANE KDYTA paBlia MOJOBWIE JHAMETDa, YMIKeluol
HAa NOJOBHHY OKPYKHOCTH, TAK K4K MJomans mModoro npasHisHOrO
MHOIOYTOJbIHKA PABHA MPOHIBEASHHIO MOAVIIePHMETPa HAa NOJY-
AMAMETP QTHCANTIOTO KpyTa,
¥ an-Xopeamu uMeercs H «(popMyJaar 1js BblparkeHHd IAOLIANH
Kpyra uepes IHAMETP: B Halllel CHMBOJHKE 5TO BHPAKEHHC TAKOBO
1 T 1
Ser=q2— —d2— — — 2.
- ; 5 7

AnatorHunyr <«(opMyays Zapaa B cBoe BpeMA H lepon. Ma mnee
1

caeryer, UTo n=3 ' Haxounen, B stom pasgene «AsreGpbi»

an-XopesMu NaeTcss H NPaBHJIO BEITHCASHHS MAOMIANEH CerMeHTOBR

Kpyvra S; # S, mo ayre I, xople @4 M BuCOTE MCHBIIETO ceTMcHTa h.
a2

[TpuueM cHadana onpegesercs guamerp d= g7 ~+h,
A 3aTeM CeTMEeHTDI
- d 1 S d Yoot
g e — i(_.__.._h J_,,, .
2 2 L 2 2

B 1X B. Gany Myca B «Knure mamepeHss NJOCKHX M WAPOBBIX
turyps [B] doxasuiBaer, B 4ACTHOCTH, H Takvi Teopemy: <«las
BCHNKOIO KPYTIa ILI0CKAERA Lplil“‘_\,’p.a H3 er) MOAayAnayMerpa Ha ToJ0BH-
}{'}' 2ro DKpPYHMHOCTH eC0Tb erd  ILAOWd b [BTETO,'I['}\-T -;’!]’]K-T{}'T{‘_-'[a]_
Kak caercrsve 5Tofi TeopeMbl NodyUaercs Teopewa: «llaockasn din-
rypa i3 TOJYIHAMETRA Ha JAOTOBHHY  KARCH-HHOVIb AvID pasia
TAOWEAH CeRKTODA, OrpaHiuUBAEMOro 3TOH AVTOH H JABYMH  TIDAY-
.'J.}Iﬂ['rIEprI:l‘r[H, IipOBEﬂEEIIIbIMH B EE KOHIE®», 3aTeM JO0RAIRBAGTCH
Teopexa: «Jlad BCAKOrO KPYyra OTHOIICHHE AHAMCTPA K €ro DKPYIK-
HOWCTH OUITS 31 TO JKCs, H QUH NOKAIbIEAIOT, UTO, HCNOTLIVA BOHCAH-
HUC B ONHCAHANE S0-VIOMLHAKH, MOMKI0 TOIYHHTL

: ]U (_;':C_ {3 1_—'
5 R B

Muorne MaTeMAaTHKI TOFO BREMEHY, Kax, Hanpuuep, Advia-Bada,
wia-Xafss, aa-Bupyvim M apymie, kacamnce  TOTIPOCOR, CRAIATNLX
¢ NeJHYHITONl uHesa n. DCoBeHHD HDPH QBIMACACHHEAYX B ACTPOIOMHA.
Hanpnwep, an-Bupynu e Il xuoure «Kanonw Macyn», s3ss orHo-
IWeNe CpeaHers apH@MeTHIECKOro NepHMETPOB BIMCAHHOTO H ONH-
canHoro 180-yroabHuKoR K gHaMeTpy, noayuna a=23,1417.., Hon ana-
Xaftcam (965—1039) panucan cnenuannioc counHenne «O xpajpa-
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Type xpyra» [80], B KOTOpOM OH CTABK.I BOMPOC O CYIMECTBOBAHNIE
NpAMOAHHCHHON (UIypPLl, PABHOBRIUKON Kpyry. Ha npuwepe sn-
canmoro KPyra B AYHOUKY, MAOIMANE KOTOPOH paBHa Maouldnd The-
vroapiuka (1-fr cn, I XL), on yTBePMAAA, YTO NAOLWALL Kpylrd Kak
yacTy AayvHoukd Ovier MIOUAnh HACTH CUOTERTCTBYIOLIErD TPEYTOAb-
HHKA ¢ TOU e BHCOTOR, 10 ¢ MeunHw ocnosanwem. llpamaa, ow
npizHapaicH, aTo eAy MOKA [1e HIBECTHO TOJLKD, KAK HOCTROHTE 370
ocnosanie. O obellan pEMHTh 3TOT BOMPOC B LAJBHEXIICM, 110;
ecTecTBOHND, Ve peldn ero. CyLlecTRenTsH BKIAl1 B npobiemy u3-
MepeHHd XKpyra AHEC OAHH H3 CAMX BLIAAKMIHXCH YHCHLIX TOH 0=
xu Jlwemuwa Fascsmann an-Kawn (XIV—XV Bn.), paGorasinf
p Cavapkanickofl ofcepsaTopun Yayroexa, '

B anamenntom «Tpakrare of okpyxuocTH» (1424 r.) an Kawmu
naj 3aMeuaTesuinie 06pasisl MPHOIHMKENHBLX BHIUHC/ACHWIE # Buep-
BHe TIOAVMHJ TAKVI0 TOUHOCTh HIMEPEHHH OKPYIKHOCTH, KOTOpas
daer A0d 5t |7 BepHLIX 3HAKOB M KOTOPOH €BpOHelcKHE MATEMATHKN
NOCTHIIH ToNkKO B koHue XV mexa. Aa-Kallu cTaBHT 3ajauy: Bbl-
PA3HTL JLNHHY OKPYKIOCTH UeDeR j4aMeTp ¢ TAKOH TOUHOCTBIO, 1TO-
6L TOTPeliHOCTh B JVIHHC OKPYMHOCTH, AHAMETP KOTOPOH pamen
600000 nuaveTpoB 3CMAM, HE MPEeBOCXO]AHAa  TOJLULHHEL  BOAODCA
(npusepno /s MM), T. e. pa3HOCTb MCPHMETPOB OTIMCAHHOTO © BIl-
CAHHOrO NPABHJLILIX MHOTOVIOJBHHKOB NpH r=1 JoMxkua Ote

MeHbUIe o CnegoBarenpHo, dajada COCTOHT B TOM, 4TOOH Haii-

TH CTOPOHM, WX YHCJIO H DePHMETPBl OMHCAHHOrO {(P1) ¢ BnHCaHHOrO
{P2) MTIOIOYTOABHHKOB Takne, 1To0b NAHHA OKPYHHOCTH {an-Ka-

PPy

UIH noJaraer ee PpaBHON — } yooBAeTBOpHaA VEa3annomy
BLILLE ¥CJOBHIO. ;

[lpn pewennn 3ToH 3aaadH on
HAET 1YTEM, HECKOJLKO OTJAHYAI0-
WMMCA OT OYTH ApiuMeia; B OCHO-

By BHMYHCJCITHA 0H Kaajler TeOpe-

My: «llpamoyroabHHK HA patHyce

OA u na cymme JguaMerpa AB ¢ A
xopzoit AC (pmpe, 36). ayru, Mede-
weil 180, panen KBAApATY X0pIbl

AD (D — cepeanda ayru BC)s. Puc. 3.

Tak xaw crTopona  BINCAHTOTO

n-yrogabinka a="VYd*—Cn? To aa-Kawm, npekie BCero, B HAXOAUT
xopap Co, cOOTBETCTBYIOUUTE AYTaM, MOAYYAWDIIHMEH OpH ITedeHHH
ayry 120° na 2% Hob3yACh PEUENTOM, COMPKAIIAMCH B YKA32HHOHU
TCOPCME, T, €,

2




On nokasblBact nagee, UTO THCAD CTOPOH BOHCATINOTO MHOrOVIOJAL-

1
HuKa, yaoprereopdAwmes Py—Py< o OULKHO ObiTE  3-2%=
—803306368, T. e. cTOpAHA 3TOI0 MHOTOYTOABHHKA JI0JKNA OhiTb
XOpoi ayrH, pasHol 120°: 228 a sto Gyzer 1/60% oxnoro rpaiyca
axpy®docTd, s 600 000 pas Godabimeff oxpyaiocTH GOabIIOFD Kpyra
: ! 1
3eMaH, 4TO He NPEBOCXOANT TOJUIHHBL ONHOTO Bojacd: ==« o -
-24.10'? {rme 24-102 — npumepioe YHCAO MHANHMETPOB B VKA-
3AHHOH OKPYKHOCTH). VMeno npenedperad MalbiMI PasHOCTAMIE,
an-Kawn noayuaer npafankedHsie oUeHkH Zaa Xopid Ck H cTopon
BIHCANTIBIX MHOIOYTOABHMKOB @ cM, [103; 300—305], On aoxaast-
Baer, uto Tpefyemas TOMHOCTh M3MEPeHHA OKPYMXIocTH Byaer uo-
CTHTHYTA, ecan B Kpyr npu r==00 Bnucarh MHOTOVIOJIBHHK €O CTO-

. . g .
pOHOH, He NpeBOCXOIALISH ol a 370 noaydures, ecan ayry 120°

paaneants, wua 28, Toraa wiacas cropon  Oyrer N==3.2%=-
P+ Py
=,

=805306368. 3arem, Bruucane Py uw Py 1 npuuse

T. e. NpH  paguyce T==1, on TodyIaeT TNPHOIHKEHHOR 3HAYEHHE,
271 —=106,2831853071795865, a n=23,1415926535897932,

B eeponefickux cTpanax

Coaepuencraosanue metoda Apxumeda. B cpesnescxopsil Es-
pone xk X11[ n, deosannsy nocTdr TOH CTAANH PasBHTHA, Korna 10-
ABHAACL TOTPeOHOCTL B HAYKAX, B TOM uHcae B B maTeMatuxe, [lo-
SBHJAMCE OTALJIbHBIE ydenble, HAUABINHC OCBOSIHE NOCTHIKEHUH Ha-
POLIOB APYTHX @TPAH H BHCCIMIAC CROM BKAAJ B MATEMATHKY.

Boabliiyio poab B HCTOPHM MATEMATHKH TOTO BPeMeHH Curpana
«Kuura o6 abaxe» (1202 r.), noceailexHas ponpocav apudMerTnxy
n anre6psl, TpeGOBABWHMCH B TO BPeMf OcOBenio B TOProBHIX Je-
aax, Aprop ee cwmu Kynua Dopauwuo -— uranessen Jleowapio uz
[Musw. Emy XKe npuraanemano #@ coduHenre «[lpaxtiuka reoMer-
prsiz {1220 r.), nanucasdoe TOMKe NoJ BAHSHHEM H3YHEUHA rpede-
CKOit 11 apabokofl actpoHoMo-MareMmathueckol aurtepatyps. . Ho,
Kak o B «Kiure 06 ataxes, 31ech COIePKATCA H TEKOTOPLIE DPE3Y.Tb-
TaTL, IPHIAaLIeKAlIHe ABTOPY.



Jleonapao INusancknit (PnéoHauud) BLUHCASET T € TOMOLULIO
96-yroNLHUKOB, B YeM YyBCTByeTcA Bananne Apxumeaa, Ho ow no-
ayuaer NEH 3TOM Pe3yJbTaThl, KOTOPHE VKJaZHBAKTCA B HepaBeH-

- B 1
cTBA <im<——— . [lpunas -~ 3a cpeaHee apudmeru-
138 — 458 —
) b
4 1
MECKOE - = 2 Jeonapio Pubonautu cudraer GaKTHIECKH
1440 854
= 41"“'"-;;' -'_3,1418
458 — "
3

B pancnefimeM MHOrHe eBponefickHe yuednle 34BHMAaNHch KBau-
patypoii xpyra. OopenenexHsslfi ¢ieq B HCTOPHH KBAAPATYPU KDY~
ra OcTaBHa  HeMeukHi MareMatuk Huxonan Kyaancwmin (1401—
1461). Hauuran ¢ 1445 r,, on HANHCcA pal MPOH3BeICHHAN O CTIPAM-
JeHHd oKpyvikrocTA, H, Ky3aucksii 6u1 yBepe:m B NeBO3IMOMKHOCTH

TOUN{ KBAAPATYPL Kpyra M Hekan Opifiskednoe 3HayeHHe T4
o

— =qa. OH moayuus, B HaCTHOCTH, BEJHHUATY OTHOLWIEIHN. OXDYHK-
il

144
nocTH K IHAMeTpy a= —— =3,142337, wOoTOpas NeCKOJLKD
5¥54
L

TOUHER, UEM 3—;—, H Jdan  cuocod  pHOJHMKeHHOTD  BBHIHCIEHHA
{crpayacunus) «mofofts AyTH oxpyiocTd, MM uoayuenbl HeXoTO-

pbie ZHAUSHHS T4 & 0 Melee TouNbE, HeM v Apxumead. )
PaceMoTpUM O¥Th, N0 KOTOpOMY en npu stoM Huxonai Ky-
agicwnil, B ocnoBe ero paccy@IeHHR Jeman Tome mero] ApXHMe-
na, BosnMeM XpYr ¢ pagnycomM
C OA=0LF=r (pue. 37). Cropo-
E M KBAAPATA, MOHSANIOFD 9 I1TE8-
ro AE=1¥2, Oriomnv ua npo-
nomxennn  OA orpesok AB=
B =12 u ua OB, xax wna Aaua-
METpe, HOCTPOHM HOBHE KPYT C
paaycom OOy=0B=p. Tor-
na OB=0A}AB=r+r12=
=r(l4+¥2)=2p, Ho B Kkpyre
pamHyca p CTOPOHA BIHCANIOTO

NPABHABHOID TPeYTOIbHHKA

T4



0C=0D=DC=p¥3= i2 (147V2) V3.

3aten 683 KAKHX-AH00 MATeMaTHYeCKHX OOOCHOBATHE OH CUHTAT,
yTo

R N
Zar=30C=3p13= Tﬂ'ﬁ(l-}-??].
llonaras r=1, OH nOAYYAET
03 m =
;= (Y3+1¥6) =3,1357.

Tpudanmemioe pemwende H. KysaHckoro sanauu  clpaMJeHHA
«N1060fs YTM OKPYKHOCTH B HALICH CHMBOJHKE MOKHO H3JIO0MHTH
Tax (puc. 38). Jau xpyr pamayca AD=r, ZAOE — ueHTpasnitil
yroa=x, AD_LAB, [FLlAB, BC=r, EF=rsinx, AE=rx,
OF=rcosx, AD:EF=CA:CF, CF=CO+OF=2r4rcosx,
CA=3r '

OTcroaa
: EF - CA rsinx - A 3rsinx
AD_—_ e B . i
CF 2r - Zroosx 2 = cosx
. Grsinx
Jonycrns, uto AD=AE=rx, od noayuaer AE=rx=.———.
2 4 cosx
Bo sropoi nogosnHe XV B
T D E.
H B Hadajne XVI B, AMJI reHH-
AJBHBI . VUeHEI, XYAMKHHK H "

npzexep  Jleomapao aa Bunun

by
(1432 .1519), Cuuray Kpaipa- ATTF i} B
TYDY KDYTA ¢ UOMOUIBK) MHPKY-
Ad H AWIMeAKd  HCeBO3MOMKHOM,
Jeonapuo ga Bunmnm npearomun
Far. 38

cnocof ~KBAAPATYPLL  KDPyra ¢

MOMOLIBK  LHJAHHIPA, WHPHHA

KOTORUTO DABLA UOLJOBHHE €0 paiiyca, Ecan KaTHTe 3T0T UWWMAHHILP
O MADCKUCTH, TO NPH DOJHOM 000pOTe ero NpPAMOVIOALIEH canel 6y-
JCT BMETE NIOIEALb, PABHYIO IOULAIL KPYra:

R
2nR- — =nli&
2

B xoutle XVI 1 p navaae XVII 5. cponefckumi MareMaTika-
ML HAQ ITYTH npRMenenus merola Apxumela Ouisa noayyeHa Taxas

T



TOUHOCTh AJdA OTHOLIEHHA OKPYAHOCTH X AHAMCTDY, KOTOpas npe-
BOCXOOMIA PE3VIbTATH MATEMATHKOB cTpaH Boctoxa. ¥momawnem
31ech pesyaLtartnsl  JByX w3 unx, A pad Powmen ¢ moMombio 2%
VFOALHAKOE nodyun, 1 B LHO7 r, x ¢ 17 BepunMH OecsmH4IbIME 3Ha-
Kaun, Tomntanjgernin satematnk Jlyviaoasd san edaen (1539
1610) » 1597 r. ¢ nomoweie 60-2%% vronbnukos noayunn 20 sep-
HHIX [@CATHUHbBIX 3HAKOB 049 7, a B AafNbHeHIIeM C MOMOLLbK
282 yroNBHHKOB OH TIOAYYMa 7 ¢ 35 BepHLIMH NecATHUHLIMU 3HAKA-
MH. DTO B TO BpeMst NPOH3BCAO BOJLUIOC BUeUaTAeNHe, H YHLIO T
MOCAE 3TOFO HACTO CTAMM (IAABIBATE ¢MVA0JbdOBO UHEAOY.
Coananacxkiit matevatux u AnKenep Anpuan Menwit (1571—
1633), tax xe xax u Jlyzoas)p san [lelTeH, ctpeMacs onmpopepr-
HYyTh vTBepmaenxe tppanuvsa Cuyona [lioweda o 1oM, 4ro 6yaro
2
Obl Kpyr PABHOBeJHK  KBaApaTy, CTOpOHa KOTOPOro pasna 573

anamérpa (otkyna n=3,1423), B navane XVII B, nonyunt nna o

377 J3a
rpaniUb T H e a4 3aTeM, B3ND CcpejHee apH@MeTHUECKoe

CIBCAHTeNeN W 3HAMeHatesell, OH NepeoTKPHA OIHY H3 MOAXOASLIAX

Apobel npH pas.oiKeHHW I B HellpepuiBHYI0 Apobb TR JAKLLYIO

IR T IIEeCTh BEPHHX 3HAKOB.

Xora JIyioaed m ApYrHe MaTeMATHKH 3TOIO BpPeMEHH Npojeaa-
MH KOMOCCATBHYVIO paboTy W HOIVYMAH ¢ GOJALUIOH TOUHOCTRI T,
HO B HX METOLAX NOJYUeHHA 3HAaTednid T He OwUIO NHYCTO TIPHILH-
[HANbHO HOBOI'D, XA H TOUHOCTE TAKAA HE WMeJa YHKEe MPAKTHUSUKO-
I'0 3HAYEHHH.

[TpununnrEanbHe HOBEE WTATH B BCTOPHH KBAIPATYPHl Kpyra cie-
nanu B To Bpema Buer, Kenaep, Cuennnfi u Tofirenc.

M. Kenaep {1571—1630) . — anamenuToifl acTpoHOM H MaTeMa-
THK. C HeoBXOAMMOCTLIO RLIYHCINEHHT ILIOMLAJded, OTPAHHYEHHNX
KPHBLIMH JHMUHAMH, B HaCTHOCTH 3MJHICAMH, OH BCTPETHNICA H B
ACTPOHOMHM, B TOM [HCJe H TIPH YCTAHOBJAEHAH 3AKOHON MBHMKEHHS
naaner, Uto Kacaercs nieil ApxHMcna, CBA3ANNKIX C KBAZDATYpoil
KPYra, To 3T0 CMY OCOSCHHO GLIT0 HYIKIO IPH BHISUCIEHHR 000e-
MOB HEKOTOPBLIX TCJT BRATILEIAT, :

B wupoko uasecTHOR kuHre «CrepeoMerpus BHHHLIX Gouexs
Kenaep nucan: «Ilpemae Beero norpefosanoch 3NaNHE OTHOWEHHA
OKPYIKHOCTH K OuaMeTpy. ApXHMed NoKasaa: OTHOIIEHHE OXPYK-
HOCTH K mnaMeTpy BAH3KO K ornowendio uuced 22 k 7». Haace oH
FOBOPHT, YTO YMCI0 ApXHMeaa BEpHOE H 'TO «ecdu IHaMeTp Kpy-
ra pasneants Ha 20000 000 000 000 000 wacreit, To Takux yacTelr p
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oKpvaKRocTH Ovaer moutd G2 831 853 071 795 8b2». Ho ecan B 3ToH
padore Kensep NOJALIVETCA TOTOBRIMH Pe3yibraTaMH AJs OTHOMIE-
H_HH MAHHAEBL OKPYVHHPOCTH K JHAMETDY, 10, KaK OH CamM EODﬁTIlHET,
ACCH, «B COUYHNITGHHH O TIBHAKeHH Map‘ca 1 MIOKA3AT, UTO JIaild
SAANITHUECKON KPUBOQ OTHOCHTCA K CPEAHEMY ApHOMETHHECKOMY
ero AHAMETPOB, NaibBaeMblX NPAMOII H NOMCPCUHOH. OCSIMH, TOXKE
noutw kax 22 x 7»% 3arem Kemiep paceMaTpHBAaeT BTOPYID TEOpEMY
Apxumeta uz ¢Hamepedus kpyras, «[lnowais kpyra npH cpashe-
HHH C KBAOPATOM IAHAMCTPA HVeeT (K HeMy) OTHOLIEHHe NOYTH Kak
11 & 14», Joxasarerwcrpo Kenaepa 3roil TeopeMul OTAHUAETCH  OT
Aokazateabctsa Apxumena. Kenjep Henoab3ver 31ech TeOpeMy Ap-
XUMeld 0 TOM, UT0 MIOIAAE KPYTa PARHA TAOWALH NPAMOYTOABHO-
ra TpE‘_»"i"DJEBHI'lKﬂ, OIlHd W3 KATETOD KOTOPOIG paBed JJTHHE OKPYH-
HOCTH 3TOrO KPYra, a DTOPOM KaTeT paBed ero paiauycy. TTpauewm
CTIPABEANHBOCTL MOCJE el TEopeMbl OH M0Ka3LBacT CrocoboMm, T
JMYRLIM oT cnocofa Apiumena; Kennep rosopur, uto ecan BC pas-
na okpyscnoctu I (pdc, 39), To B Hel CTOJALKQ e TOYCK, KaK M B

i
v B3 NALEAGRI ALERRRA] FTTTTTrLa TRy c

Bue, 9.

OKpy#HOCTH, Pasbne Kpyr Ha CexTopd {TpeyrofNLHAKH), B OCHOBA-
HHH KOTOPHX TOMKH, CPABHHM 34aTeM 5TH TPEYrOJbHUKH C COOTBET-
CTRVIONIHMH TPEVPOABHHKAMH, Ha KOTOpHE palbHBAeTCss TPCYrofib-
nuk ABC, B OCHOBaHHH KOTOpbix Toxe Touku (Ha BC). 31w tpe-
VIOALHHKK PaBHBL Mexay coboil, a clelopaTenbHo, MIOMMALh KpPy-
ra pagHa nJaowlann TpeyronbHnka ABC. Ecan anamerp wpyra pa-
Beu 7, a /=BC =22, To xBanpar auamerpa d?=49, BE=EC=1l,

1 . .
AB=3-—§—. [Tnomaas tpeyroasiika ABC, pasnaa nmaomajiu kpyra,

paBHa W mioman® npsamoyroabarka ADEB. CreznBaTeabno,
1 L 1

S5a ane=5 ADEB:11-3‘? =38 _2'11 Sep;d?= 38 '5' 1 49=77:
(G8=11: 14

B ceoux pomonsenusx kK Apxnveny Kemnep gopMyaupyeT v 10-
KasWBAeT PAA  TEODPEM, CBA3AHHLX TOKC C KBaAPATYpOoH Kpyrd.
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Hanpamep, «[Inomane xpyroeoro cekTopa (COCTABJIEHHOrQ NMpPSMAbL-
MU, NPOBCACHHBIMHE M3 UEHTpAd, N CTATHDAKMCH WX Iyrod) pasna
MPAMOYTOJBHUKY, NOCTPOSHHOMY Ha pajaHyce W TIOJOBHHE  OVTH».
«llmomann MeHbIIero cermenta Kpyra (uactd, OTCEUEHHON OT Kpy-
r'a npaMON) MEHLUTC ILIOIMAdHN CEXTOPA HA TPeVIOJLIHK, OTpAHHUCH-
HBIH NPAMBIMH CEKTOpPA H COFMEHTA, a IJ0Uadb GOJabUIEro Cerven-
Td HAd CTOJIbKG e Godblue MIOUIANH «COOTBETCTBYIOIIETD CEKTO-
pa» Takoro pojaa «10MONEEHHS» MOTIA HATONKEYTE Cheaans, I'iofi-
reHca H APYIHX Ha MHCAB 06 yayuliennd cmocofia ApxHMena npa
Bhlunenenny yuena . B patorax Kennepa Gulno nokazawn, yto pe-
3VAbTATH APXUMELA MOMNO MOAYYHTL H JAPVIHMH, G0JIee NpOCThi-
Mu crnocobamy.  Maew Kensepa cuirpansnm B JadbHCAlleM GoAbWyio
POab B PA3BHTHH HHTETPAAbHOIO HCUHCABHHA H TeM CAMDIM crnocof-
CTBOBAAH CO3NAHHIO HeoOXOAHMEIX YCAOBHE L5  OKOHYATEALHOID
pellelnsy 34 aUH Q KRanpaType Kpyra B ee KJaccHYeckoR dopMy-
AHPOBKE.

IMoaeckuit marematnx  Ko-
xapckHd (1631 — 1700) =
1685 1, nam opHrUHAABHHEA TpH-
€M UPHOJUKENTOTO COPAMJCHHS
OKPYEKHOCTH, [TyoeTn Jana
oxpyxuocte ADC (puc. 40}, pa-
nuye xoropoit AB=1, Al — xa-
CATENBHAR K OKPYKHOCTH B KOH-
me auamerpa kpyra AC, Ha tou-
J km A, xax H3 pedrpa, pagNyCoM

AB onncsiracy ayvry EDB, a us

Touxkn D, KaKk H3 UCHTpa, TCM Ko

paduycom AB omucbBasw ayry

EAB, Or touku nepeceuenun BE
a Al 7. e or Toukn F, na mpavoi Al orkiagbisaem oTpesxn
FG=GH=HI=AB=1. Coeannnexm touku C 1 I, Torza

Cl= ] 0 yi223,141533,
4 a

T, e, aorpesok Clasn — ppu@anskento paReH TIHHC TOAYOKDYIKHEG-
cru AKC.

o Cueanns, noap3yach Meroiom ApxHMena, oOH'MHO CTHTAIH,
YTO MMA NOAYUCHHA Somapllefl TOUHOCTH A4S T HYHHO GpAaTh D-Yrofb-
HHKH Bee ¢ O0TLIAM YAcaoM cTopoE. CHenauddt (1680—1625) B xnw-
re «Cyclometricns» (1621) upnues x npannIbHOMY BRIBOAY O TOM,
TTo <1415 I'[p‘HﬁJH)KE:H]IUI'U BRIMHCTETIHA ,ﬂ,..'II-iiIbI AYTH OKpYAHOCTH C
BecbMa GoUBINOR TOYMHOCTBIO. HEeT HeoGxopumoctd  OpaTts” MHOrO-
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YTOALHHKH ¢ BoJBlIHM YHCIoM ¢TOpOH». Tax, HampmMep, v Apxume-
aa B-yroaeHUxM J0d 7 JasagH  rpanace 3 # 3,464, y Cuemsana
6-yroqbHHKH JaBadd Npefedsl maad m:3,14022 u 3,11160, a ¢ no-
momplo 96-yroanHukoB CHeanufi moayuwan rpatuub: 3,1415826272
u 3,141928320. INpasna, Cuennuio He yaanock J0Ka3atrhs ABYX Ten-
peM, KOTOphIE JewdaT B OCHOBaHHM ero uccaegopanuit  [80; 55].

HaunGonee 1oJHo K J0Ka3aTeNbHO fIPOBEN Hec/lef0BAHHA B 3TOM
AanpAapJEHHE HUJAEDPJANNCKHI Mexauuk, $u3uk 7 maremardx Xpu-
ctian Twdrenc (1629—1695), B 1654 r, odBAAOCH 3HAMEHHTOE CO-
nunenne lwirenca «0 HaizewHoit senwinme kpyra» [80; 105—
166], crasmee xaaccuuecku. Q6 ar1oit padore Tiofirenca B «O630-
PC HCTODHE 3aNAYM O KBAJAPATYpE KPYTa OT JAPEBHOCTH M0 HallHx
IlTIEI'"T» p}',.'J.PIO CTPaBeIIHRO TOBORHT, 4YTO OHA +HE TOALED COCTaB-
JSeT 3N0XY QAN TEOPHH H3MepeHHd Kpyvra, HO I NpHHagdexuT Gec-
CNOPHD K YHCTY OpeKpacHeHlIHX H BaMpeilldx pador, KOTOpLIE
Korta-nu0o ObIIH  HANHCAHBL MO SJIcMEHTAPHOH reoMeTpHH.. OHA
NPHHALILMKAT K TeM COUMHEHMAM, KOTOPLIC IOKHE OLITH NpoYATa-
B KAMALM, KT0 WHTCPCCYETCH HeTopHol matematnkus, Dodrency
BLIA0 TOALKQ 25 JIET, KOrAa O HAMHGAN 2TO NMPOHIBEILIIHE, NMOKAIAB
B HEM HaAyuNyvia 3pefocThb. Nl.hl, SLTECTBEHHO, He MOMKeM 31eck H3-
JOXKWTE COHepKaHHe Beeil 3tofl Goabuwicl paboThl, BKJIKUANME B
vefid 16 TeopeM K 4 3amanin.

Pacemorpum B KauecTBe MpUMepa TONLKO AOKAJATENLCTBO INeC-
TOH I[‘O]’)K}'\{I-T H pl?I.I.IETI'HE!. HEPBDH Jagadn TIOHTETIEH

B wectofi Teopeme yTBEPHMIAETCH, UTO «BCHKHA Kpyr MeHbUIe
AGVX TPCTEH OMACATHOTO OKOJD TIErd PAaBHOCTOPOHIETO MHOTOYTOL-
HHKA, VBEEJWYEeHHnoro Ha OAHY TpeTb ILTOWEI1H 11[),-'.[()6“{”'0 EMY BNH-
CAmINTg MuoOroyroasiakas, ,H,Cl- '
HdmeM  CUpABEelHBOCTL 3TOH
TeopeMsl Aas un==06, [loxasa-
TEABCTBO I.14 APYVIHX 11 aHAI0-
ruuno, [TycTe gam kpyr ¢ LeHt-
pom B Touke A (puc. 41). Bnu-
meM H OUHIIeM TpABHTRITEIE 6'
yroaeHuxy, llposenew paguycel
AB u AC. Tax xak GoxoBble CTO-
poHm TpeyroasHuka BEC, nvco-
Hero obues QCUNBAlHe € Cel-
meH1oM BDC, kacaworea nocner-
HEro, TO 9TOT CeTMeHT HA OcHO-
TANHH TEOPEME YeTRepTOl—Me-
Hee InyX TpeTell TPEYTOALUNXA
BEC, Ecow teneps k Tpeyrosis-
muky ABC npuGasurte %3 Tpe- Puc. 41.




vroaeinza BEC, 1, e 3 panHocTH  MCKLY  4eTHIPEXYIOJBIKOM
ABCE n rpeyroasunkom ABC, To  noavuewHas *niowais Oyaer
Ooubie, veM kpyrosoi cextop ABC. Ian anauc

2
8- ane "‘—S{SAI]EC——S “A m:] = Samen,

Otxyna cneayer, uro

o

2
SABDO =T —35'..*.1”:4:4— —3—8‘ A WBG

HJIH IIOLLEAL KPyrd

Swp =7 - S5+ % 5% (3gnasu-syr), UTo ® TPOOBOBAIOCE TOKAIATE,

Paccyorpum Teneph «3afayy Nepsyio», KOTOPAH 4MTAETCH TAK:
<Hafitid orHOIIeHHe IAHHEI OKPYKHOCTH K IHAMETDY ¢ Kaxofi yroi-
HO TOUHOCTLIO». :

Pcutenne sroii-aanaun: nycts pajanye kpyra R=10 000, nuamerp
d=20 000 enuunu, Toraa CTOpOHA BIIHCATIHOTO B Kpyr |2-yroiabHH-

_ S
Ka (BuMHcIeHHas no  dopuyae am:Rl’ 2—¥3) Goabme, uewm
3 1 :
5176 —E‘H Pio= l2ﬂ;g}62“5T . o Ps=480 0‘00,
1 1 1 1
Pis—Pe=> 2116 —; — 2116 — =706 —, oTKyZa uMeeM
: 2 3 o 2 o

: 1
% (P1—Ps) }?UE—;—.CHC,?:LOB&TE.-‘H;HO. Put 3 (Pi—Ps) 562822

Ha ochnosanun celbMoit Teopevnsl MOMHO VIBEPHKIATB, 4TO ILJIH-
|
Ha  OKPYKHOCTH C::_-qul-T (P12—Pg) >62822. Ho 62822:

i :
20000 =3 :;? v a C:d>=3 l:ii . C npyroft  CTOpOHM, TaK Kaw
7 il
2 ' Sus
819< 0176 — u ¢ropona omucandoro 12-yroasnnka bz <23339, To
e
2 1 1 2
"'S—Plg'a-"‘dsum{4]4|l—_, ?p"lg——-—‘}b|2-::2]436. OT[{YH& ? P12+
[al 3 . :
1 ' '
-+ b P’ << 62847 ]? Mo TeopemMe 9 nnKHA  OKPYIKHOCTH
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{ :
CEB2B4T — 1 '62647— 20 000 =2 G28DT 220 000 =3 —

3 i ?

C.eAcBareibio, BUAcanble 1 ondeaunwe 12-yroabuinku v Tiofired-

€l MCT BEJHMHHUY 1T € HOMCHGLIICR TOUUOCTEI, yeM 96-yroJenHKy

v Apxumeaa. 310 GULIA TEPILNTA B IPHMEHCHT  TEOMETPHULCKIX
C.

METHLOR NPH BLIUNCAOCHHH OTIMILIETTHH '—1 =, Ha CMeldy RKOTCOPLEM
L

LPHITAY JATCM AHAJHTAYECKHE MeTOLbl.
ApaaurTHyecKkHe  cpefcTBA  NPEACTARIENHA M BbluWCJAEHHA

- = [lo mepe yraybaedias B CYLLECTBO IPOBASMH KBALPATYPLI

Ky d MATeMATHRI, Ha'THIasg C ﬂlp"Thl["[ﬂ nee schee cede npela-
CrazIany, 1To Aendn CEOLHTCA 3A0ChL, MPeAile Bl Cro, K ONpedcdchHIn

C
OTEOEEHASE LJAHHLL OKPYHRIOCTH K AHAMETDY, T, €. —7 =TI Ho ecau
3 4]

a0 wouda XVI—XVII BB, BWpamKeHUC 3TOr0 OTHOWERNA B padoTaX
HEHOTOPBIX (OCOOEHHO HHTWACKUX MATEMATHKOB) H BLICTYIIAAO, ©
HAWel TOUKH IPCHAT, B BILAC (popMya M PHIOB, TO Bre Ko (ParTHiIe-
CKit BCC AX DRIBNTH «UARBAJUCH? B OCIOBHOM B TCOMETPHHECKYH)
cogerayr, tak  kaK g0 XVII & oo cymeersy ewe ne  Oiio i
dorvyabmoll anreGpul, Hu avagiiza, [Tonsaenne Oyspenaoll aaich-
pul o1 AHAIH3A TOZBOJWIC 1dTh dAHANHTIHECKIE CPEeLrTRa ((PopMy-
g, DECKOUEUNLe  TIPOMIBEUALENS, PSIEL M HCHPCPWRILEe  apofn)
st spapcaedu . OrepuitHe GOPMYT, COCTABMELIbIX H3 GeCKo-
e lineg NOBTOPENHS ONEPAlN AT HINECTHBIMH LHCTAMH, YOPOCTH-
SO MLT BRITICTEHHA 1T,

Flocanegtine npoussedenns. @panivickoro Matemaruxa Duetd
(173i5— 1603} cuMTATOT OCHLBOLDJAOARITKOM  ByKBCHHCH anre6pei
o we hAKTHIeCKH Bbla MEPBLIM MaTeMATIKOM, AAnNM Qopyyay
A TPINMCIRINHS T ¢ KAKOIT VIOIHO CTENCHLIY TOUIOCTH,

il HCAONNI M2 CACIYKINCH TCopemMul Lloan n kpyr Biidcath 454
HPaBiiLEBX MHOTOYTOALHWKA, J1 KOTUPbIX BTODOH HMEET BiBoe
GoTblle CTOPOH, UCM Nepnkil, TO MAOHIAAL BIoporo MAOIOVIOILHEKD
TAK OTITRCATEA K IJOWATH NEpROro, XaKk PATHYC OTTOCHTEA K BITO-
ey,

tonnaydaces 310 TEOpeMol, MUMHO NOAYTHTL BLIROT GopMydibl
Bucerw, TTyern aan spyr pagdyca I Bnnwew n nero KBdApar co

cTOpOLOl Gy==R¥2, BOCLMHYTOIBHHK CD CTOPOHOM gy — 1R Vo2
{puc. 42) w0 eocmoAnayeves  popMVIOH
s -

o /
a.zn—,-_-_--l;_,f oD !, R2— .[-1_'”'”2-

§ C. T. Besozepos . g1
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D1a dopmyra Buera, noaydennas B koHue XVI n, sishnace nep-
BHM aHaJIHNTHYECKAM BHpajeHHEM A UHCTA [ H NePBLIM NpHME-
POM BHpPAXEHHN YyRCNA B BHAe GECKOHEUHOrD nMpOH3BeNeHHA.

B XVII », nauaa copepmlaThc mepexon o7 (eofafiu3Ma K KaiH-
TaJH3MY, [ORBHIKCH GAaroNpHATHEWE YCAOBHA AAA PasBHTHA acrpo-
HOMHE H MEX8HHKH, 9TO B CBOW O9epelib CTHMYJAHPOBAJNO cO3NanHe
MATEMATHKH TepeMeHHbIX BeJHIHn,

IMonsnenre apanmnia Geckoneuno Maawx B XVII B, oxasano
CHIbLHOE BJAMSHHE ¥ H3a HanpaBieHHe pabaT, CRA3AHHBIX C KBaApa-
TYpoil Kpyra.

Bo eropoii mososune XVII u 8 XVIII Bp. rnapnoe BHAMaHHE
NpH PeUiCHHH 3aX4au¥ 0 KBagpaTtype kpyra Guuio obpaiieno na pa-
JLICKAHHEe AaRAJIRTHYECKHX BbpaMeHdd JIAA OTHOLIEHHR  JIJIHHB
OHPYHROCTA K nraverpy. M Tak xak MHOTHM MatemMarHKaM Ha 3TOM
BYTH YAaBaNoch NOMYTaTh BCE HOBME ¥ HUBhEe (POpMB aHANRTHYE-
CKOUO BHPE}HERH“ AlMA 1, 84 BOIMOWHOCTH UPEKHAX eMeHTAPHLIX
MeroioB Goig B pabore [ofiréeuca ncuepnansl, TO METOALI aWanH-
3a 32HAAB B TO BPEMA BCIYLUIEE MECTOD.

[Mockonbky BRA yKe na3pectes npumep Buera, To ecTecTnendo
OO NORLWTATHLCH AATh BLIPAXKEHHEe /I 7 B BHAE GECKOHEYHOIo
POW3BCAEHHsS, OCBOODAHWBIIHCH TOMBKO OT HDPPALHOHAJIBHBIX MHO-
HHTenefl, KoTOpHMH HeyioGuo OLII0 MOML30BATBLH [IPH BEITHCAE-
i n. llepsmi  peayabTat B 2TOM  HanpasleHHd Obil  00ay4eH
anramickaM MaremaTHkom Banaacom (1616—1703) B wasectuoil
ero pafore «Aritmetica infinitorums (1656).

[Ipn noxyuennn cpoefi ¢opmyma Baannc, mMbl Gul ckasadw, oOT-
npaeanacs or warerpana ) lp(x—x*)"dx. Cravana 0w EaxXOIHT
FHAUEHHA IFTOTO HATETDana NpH UL OOJIOAHTENBERKIY H NOOYHAET

£
5’(,( I o oy B
g Zn+ I (2n)!

|



3atew Gea kawmx-mu6o oBocHosauuil, No aHalorud, Baanuc pac-
CMaTPHBAET YKA3aHULA WETCTPAJ 14 APOOHBIX H  OTPHILATENE-
nux n, Ou nosyuaer, 8 yacTHOCTH,

! aeyrax= (Y
X—EK° )2 = —|| — -
1) 2 L 2 -
Ho sror muterpan, Kak HaBecTHo, BeIpaMael NAOCULAAL LOJYKPYTE

1
C pajiHyCcoOM B=—2— H oeaTpoM B ToTke O (—2— O ).
Cheaosarebuo,
T I 3y 2 4 1
LA S G N T
& 2 2 & T I '
2 -

I

. | o032
[TuTanch. packpbiTh CMBICA (?' }, Banauc nenoanazyer nnverpan

N i

g plg!
5;{1—‘“‘-) di= W,

. 1 1
ROTOpLIfA npi P=-— H = COBHAAEET C PacCMOTPENHBIM Bhi-

e, 1 uyreMm Mano oOOCHOBAaHHLIX ouepauni [cm. 93; 275] noayuaer
HepaBeHCTBa

n[(en—n']: 2n . 2 . MOf@Zn— D12 n+ L
T1{2nl)* In—1 T Tenne o

[ipn yBenuuennw n Ro GECKOHEHIOCTH WNCIO  COOTBETCTBYIOMLHX
MHOXHTeNell B ITHX HepabBeHcTEAaX OVI1eT BO3PACTATL, 8 MHOMKHTEAH

/ on -/'Qn-i-r r
I e H ]{ 55— OYAYT CTPEMMTLCH K eTHIKIL.

2 ;
Torpa —  BYyAeT OpeAgnun UPOUSBEIeHHR
n

= (20— 1)2 g % 2:2-4-4-8-6.8-8 ..
i BE T B Tl BB e B

10 B corh GopMyna, KOTopas B nalle BDEMs HaskpaeTcs (QopMy-
aofi Bannuca, OHa HaXoAHNa ¥ HAXOLUT CBOE NMPHMEHEHHE B HaVHE,
XOTH 1 N0 'HBI-I TEINEDb HE BLIUHCIANEIT.
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B nanngeimem sty QopMysyv nodyvams crporo oBoCHORANIRVH
caocoGamn. Tax, nanpumep, Jfinep, HCNOAL3Ys pasnoKernne B Gec-
KOHCUHOE APOH3BEJCHHE

F S : x2 ) x2 N
SN X—X —_—— ] _ gy = | oo
(1 :r.z) (1 tn2 (] gﬂz)
n
B noJgaras x = —'2'" s MOJEYHHJT

Oriyna _
6-6.8.8 ..
7749 ..

4-8
5.5
Ho » atom cniiygae, Kak BHAHO, NaI0 3HATH Pa3iokKeHHE SiNX B NpO-
HABCTOHMC, .
3arem Gopmyny Bannnca ctasu monyuate B WHTCIPANBHOM HC-
THCAEHHK € HOMDIULB pexypentini Gopmyma
"
: m—! : = .
Im=——— lu—: 110 o= 52 sin™xdx.
) m I
Tipwmensit a1y dopMyay, Tonyunm
T (m— it 5

e T(m — 4eTHOC)

)
‘ sin"xdx=
u {m—1)1

. 7
= {m — neweTHoOE)

F1Y
B wntepsaze or ¢ 1o T HMEEM
sin?**Hx < sin®®x << sin® ! x.

) )
iipownrerpuposans aru HepaeeHcteBa or 0 o — » HoAyHM

2all Gn—11 m (-9
@nt n = o 2 omonu
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Tak kak nps n—*+> KpafiHHe BHPAMEHUA CTPEMATCA K OXuONMY fpe-
AEeJY, TO ¥ noaydaercd QOpMyAa
n lira anli ]2 i 8

2  n—ol@on—ph ] 41

Paful. Bonee pacnpocrpanennoi u yioGHol anadnrnaeckoi gop-
MCH NpeACTABMECHHA t OKAJARHCE Psihl,

Xora thaktuueckoe NOJAb3OBAHHE PANAMH MOMHG YCMOTpPETH CUIE
y ApxHMena # ocoGeHHO y HAARACKHX YNERHIX, HO CO3JaHHe OCHOB
TEOPHH PALUB M CHCTEMATHYCCKOEC HCOONLIOBAHHE HMX HATHAALTCH
TOALKO BO BTOpO# nodopune XVII a.

OasuM M3 OEpOBX MATEMATHKOB, NPHOCTABMIAX K MOMOIIH WHC-
JNOBHX pAAos, Gu auranfckui maremarux dmemc I'peropu {1635—
1675). On pan uncnopod pajs Aas ssipaxcss m. Ilosmakommsiiuck
© MeTnJaMy pazaomenun QYHNKUMi B psaw no paGoram H. Mepka-
topa u M. Hewotona, [perope ctas BUIHCAATL, KPYroBsie (GyHKUHN C
noMombio paaos. B wacrnocr, noayuus B 1671 r. paa

i

.ﬂ
arctgX=x— ——
& 37

H NOJ0KHE X == |, OH Halleg paj JAH BHMHCACHHS K.

Tt | ) I
'_-__'l'_—_ T L e w
4 3+5 7 +

D107 pAL Tenepn 00bgo Hasinair panom JledSunua, Jleibuny
{1646 —1716), peficTBHTEALHO, He3anHcHMe or [peropu qoayuua ero
B 1673 r. :

Jro Obln DAKTHYCCKH HEepBHil paa Aaf BwuucacHEA . M xors
OH, XKaK H3IBECTHO, MELNENNQ CXOARNIIMACA PAJ, BCC We HM  [0Ab30-
BaThes yaoOnee, ueM fopuyaoi Baanuca u rem Goxee — hopmy.aoii
Buerh. ' '

Bckope nocae noasaeHun paga Jlehbununa MareMartuxu TOAyUH-
Jn Apyrue psigel, Oojee OparofHLc AN Bhuncaenua x. Ocobenno
Goabilol BraAan B paspaforky Teopuu paios Buec M. Hewrow
(1642—1727); OH Xe Aa] M HEKOTOpbie AHAJHTHUECKME BLIPAMEHHH

ass — =gx. B uacthocTh, B pafore <«Mcron dmoxcail 1 Hecko-
#euHHX pajaosr HeOTOH paccMaTpubBad paibi
x1 + X3 n 1 i | 1
arctgx=%x——+4 — — .. ¥ — —arclgx= — —— - ——_.,
e a 5 2 ‘e X 3x% ° Bas

86



[Ipy BLlYMCHEHHW MAOLALH Kpyra ¢ guamerpom d=1 on orupasan-
£1Cu Or HHTCTpala i,} Yx—x*dx. Paanaraer B paA  MOAHUTErpadb-
Hylo (hynKNHAD, HHTETPHPYeT ero H NoJyJdaer IJoWlaldb Kpyra, Aeqdur
l

v

£ na :—cl H NOAYYAcT JAHHY OKPYHHOCTH HAR

mf—

2,14155926535897928 [79; 127].

TleofixoaumocTs Gosee Tovinoro A fojgee OLICTPOrO BHIUHC/IEHHA N
aCODCHHD GIIYIAH aACTPOHOMBI, TH.K, JI0 YKa3aHHE [anaens anrauga-
nun AGparam Wlapn g navane XVIII B, sanamanch BHIYHCIEHHEM
3HAYEHHS 7, Halles 72 BepHHX ZecaTHYHHIX sHaka. C 3T0H 1Henbl OH
HCNOIB3OBAT PAL, B KOTOPHIE pasiaracrest arcigx,

1
[ipH x= = 3TUT psa
if Va psl.

L b 3 1 1 .
al'(:t.g _— —-E- iz .._]:: b =R ._! it [ + }
¥3 6 ¥3 .37 »®.5 3.7 _.

CXOHTCA anauuTenkio OGoicTpee, yem paa JledbHHna, JloHaoHckni
upoteccop acrponom Mammue g 1706 1., ucnoawsya dopMyay

", a R Lo 2 ;
—=darclg ——arcly — =4| —— i- - +..1—
4 ‘2 S0 |5 3-8 5.3 1.5
" 1 1 ; 1 1 11
e - +. |,
030  3.249° ' 52395  7.2300 |

naukcIua oco 100 BepHbIMM JeCATHUHBIMH 3Hakamu.” PpaHuys
ne Jlawbe ¢ nomowkio pagos B 1719 r, namen 127 BepHMX necs-
THYILIA AHAKOB YHCJA T,

E XVIII u XIX BB, MHOrHe MaTeMATHKH 3aHHMAAHCL HAXOHE-
HEEN HOBBIX OecATHUHBIX 3HaARKOB n. [Ipuuem ornickanue pee Godb-
e JHeaa JecsATHYHEIX 3HAKOB UMCIA [ YiHEe NTPHOBpPeTano ckopee
CTOPTHBHBIH, YeM TNPAKTHUCCKHII NNTEpec, TaK KAk i NPaKTHKH
TAKOE GONBIUICE YHCAO MECATHUHRIX 3MAKOR He TpeGoBailoch.

() BEIMHUCAEHWH 7 ¢ MOMOWbIO PHAOB pedb OYIET HATH H B AaMb-
HEefiniEM, OCOGEHHO IIpH PACCMOTPEHHH DPe3yAbTATOB HCCNENOBAHHR
sron npofaevsl JI. Dimepom (crp. 91). Temepn Ke Mbl OCTAHOBHM-
cH vide Ha onHOl dopMme AHANHTHUECKOTO NpejCcTaBJeHHd m, [o-
sphsiieficas B MateMartuke tome B XVII—XVIIL pB, Peun nofiger o
Ne e pRIBHEX apobax!t,

{lonpepaigibte dpobu. B 3a1aTOUHOM COCTOAHHH HEMPEPLIBHBIE
apeidt perpeuaotest yike y Bombeaan (XV1 B). B XVIL B, amu
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monkannanic, Baaane, bpoyurep n Dofireine, 1o respss 3T ApO-
Geil Bwaa cosnana B XVIL 6. JL 3iacpoy u Jlarpanmen.
Bpovngep (1620—1684) BncpeLIe NPeACTABHA BaAINCODD LD

4 ; 1 . ]
- B RHAE HEEPEPLIBION ApodH — ==Lt ——F
|4 R ' ]
P S

S

R
Cay Bpovakep 1e jan ¢Tpororo AOKAsarcibeTBd  CHPaBeldinicra
TAKOro NpeiCTABICHHA wHEad — -, HO Bagane 10 yOUIK ARG
UBOCHOBAL.

B nagpmpefiuieM MHOIME MATEMATHKH KOhUA KV u XVII on
HCMOALAONANT TIRIPePLIBHEIE RABOOH- 1058 NPEACTABICTMA C ux Ta-
MATILLIY THEET :

— x, Fm, e, e,

n T |
£ 2

o 1ranGoaklinil BRAAT T panpaboTky W 3TOH  HACTH MaTeMarini
nnec JI. Dimep. ' i
TlpeacTasIcHie ¢ M 0T B BuIe HRNDPCPWRUION APOOH TOKC HosL0-
JAHJO BEMHCAATL © GOJLIIDH TOUHOCTLIO 3TH YMCTA H, KPOMS TOTD,
OHO 3ACTARIAIO MATEMATHKOB 3A1YMAaThed HAl NMPHPOAUE e M o
N IOMOTI0 PEeLHTh HeKOTOPWC BasKHbEIe BONPOCH NPOOAeMBbl Kealpd-

TYPL KPYIA,
Yucao B Tpyaax Jl. diaepa

R XVIIL g oclOBHO® HATIPUGIASHHE B NOILITKAX pelIeHdA 3adanin
0 KBAApaType Kpyra G0 ANANHTHMECKOE IPSACTABICHNE HiCIa &t
W BblYHCIENIE ero BCC ¢ BOAbLIAM WHCACM BepusiX AECATHIRLIX Alid-
KOB ¢ TIOMOLLBKY PAAODE, UPUM3BELIEEHH H VenpepbhlBHBX apobeti.

Onenp muorne matemarnkn XVYIII cronerua mpuaaranu csod
YCHAHS K PELEIHI0 NeKOTOPEIX ROMPOCOB, CBI3AHHLIX C KBaipaty-
poil XPyTa W ¢ KBaApHpOBAHHCM Aynouek., Cpeid HMEn STHX Hate-
matnkon serpedaey . Bepnyana, Kpadra, Baaneunyca, Jlamep-
ta, Jlarpamka, JlemKanapa n ap. Mbl octaHopuven lagwlle Ha Xa-
PAKTEPHCTHRE PelIynrTATOL paﬁo'r TOALKD 1MTEKOTOPRIX H3 HHX,

Cleobenio naxuple Pe3yviIbTAThl 108 AHAJNHTANECKOTQ Mpeicras-
JICHHS UMCEN ¢ W T M A8 NOIX014 K BHIACHEHHMIO WX apHM2ITric-
ckoll mpupolsl Gelam moayueuw Jl. Dimepom (1707—1783). [Tpo-
faeme MaMeperHs Kpyra Dfdep yIemal MHOTO BHAMATHIL Qg 13
ero pesyabTATOB HEMOCDRICTBEHNO OTHOCHAHCE K KBAAPATYDE KpYy-
ra, HEKJIONHTCALIO BaMKHOE 3MAYCHRC APYIHX H3 ITHX BLLTO SHICOKO

]



OUEHEHD M HUNOMAB3OBAHO Add4  BLIACHENHA [pAPOLR [t TLALKO B
ddabHeres,

Buute 010 yKa3a®o, Uto 3achHyrofl DAsepa ApafetcHs VTREpK
Zenne B MareMartHee oOO03HAUCHHST OTHOIEHHH OKPYALOCTH K AHI-

c i
Merpy —— OYKBOH . On ke BRea Aas 0003HAUCHHA OCTUORANHN Hd-

TYPANLHBIX aorapndmMoB OVKBY &,

Jg pellends HEKOTOPBIX BONPOCOE MPHHINNHANBIOND  XADdK-
TePa, CBASAHHLIX ¢ KRAZPATYPOl Kpyra, Boabline jnadende & 1alu-
nefieM UMeno To, UTo JAMep cozLdd SJAeMEHTAPHYIO TPHTOHOMET-
PRI K4K HAYKY, H3Yuawllyo cBoHcTEa QyHKUHEA sinx, cosx, tgX, ..
OcofieHHo  BaKHBIMH  0KA3aJHCk  VCTAHOBJACHHLIC MM inpMyInL

e =Coszd-ising,
z ozt
rie &f=l-+— ———
! 2
OTEpuTHE HOPMY.I, CBASBBAIMNX NOKAIATEALHLIC H TPHTOIOMET-
puucckre (VHKLHE, 0Ka3800 GOJLIIOE BIHAHHC Ha TCI0 MaTeMaTH-
vy, Popuynw ' =coszZ=ising aBHAHCL  HACXOTHWM OYHKTOM Brex
HCCACAOBAHKI TIPHPOIE It '

B uactnoctd dapmyan €it —=—1, e2ai=1, supamawiine oc-
HOBIIYIO 38BHCHMUCTD MY € H M, NOCTVAKHIH KIIOW0M 108 peule-
HHY BONPOCA .0 KBAAPATYPE KPYTa.

Ponp 2Mimepa B HCTOPHH KBAJLPATYPE ®PYra OCBCIUICHA NI Cne-
NMHAaALHOM pasiede yxasangoft paborw @, Pyawo [B0] v B cratne
AT HOmxennua [106],

Jilep Ha NPOTAMEHHH BCEIO MEepHOIAa HayHOH AEATeABHOCTH B
TOH WIH HHOH Mepe WHTEPecoBaJCcH -3TOH mpobieMoll, AKamcMud
HAVK JIECKOABKO PA3 NOPyUana eMyv KpHTHUeCKHH pas3fop coumienui
€XNAAPATYPIIHKOR», YTBCPHKAARIIHE, UTO HM VAANOCH CKBAAPHPO-
pate kpyr. O paceMmarpaBan paGotw [praropra ua o, Bunuenril
(1730), Jeficrimepa (1737), akanemuueckoro mexaukdka Bpyknepa
(1738), apxurexropa Tudo na Aswuwona (1730), ITuwena nz Mura-
sbl {1754), nepxosnoro crapocts I, Baprroasua (1774), Pobep-
repa ne Bosamsniann (1780) u np. Yxasmeas Ha OIHOKN B 3THX
pafoTax, HHOTAA PE3KO KPHTHKYH AaBTOPOB 3a MateMaTHUCCKYyl Goa-
FPAMOTHOCTD, JI. JilJlep BMecTe ¢ TeM YacTto COMPOROIKAAT 3TY Kpil-
THRY CRAOWMH OPHTHHAJLHEIMH  MIBICKANHAMHE W PacCyKIEHHHMH B
dannofl obaacry, Do J. Shnepa, Kax H3sectdo, ORWH  TOAYTIEHD
MHUIHE BAMXKHBLIE Pe3yabTaTbl B H3IMEPEHHH KPyra.

OiHaxo npupoJa UHCAA & OCTABAJACH CTONL e HEH3RECTIA,
KaK H B APEBHOCTH, T. €. HC H3BCCTHO D0 panHouaARIoe W 3TO
uUReI0 WITH TCT; BOOPOC O MOIMOKIIOCTH KBAJPATYPsl Kpyra ¢ lLio-
MOUIRLI0 UMPKY.TA W JIHAEdKH OCTARANCHT CTOJb KE TEMHBEIM, KAk o

B



OUEHCHU H  HCNOJL30BAHO AAfA  BoIACHCHWA  TPHDIKILL T TiILKO b
A bHEHITEM.

Buule Belilo YKA3aHO, YTo sacayrofl Jitiepa #BIAETes yTREp-
JeHHe B MATCMATHEC 0f03auenni OTHOINEHHA OKDPYMIOCTH K AHa-

c
METPY 5~ Gyksofi m. OH e BRCA A09 ofostiauenny OCHOBANIT Ha-

TYPATLHLIX .TIOl“;’Iprl}MOD ﬁ}'ﬁﬂ.y [

Jlaa pemicHHi HCKOTODLIX BOTPOCOR NPHLLUMHHANLHOID  Xapadk-
TERA, CBAZAHHIIY ¢ KBAAPATYpOl Kpyra, GoablIoe 3uaUende 8 Ha.16-
nefien HMeno To, 4To Jiaep cosdal JMeMEeHTaPHYH TPHIOHOMET-
PHIC KaK Hayky, H3yUamwmyio ceolicTBa QYHKINHE §inX, ¢nsx, 1gx, .
Ocofieuno  BAMKHBIMH - OKA3ANHCL  YCTAHORJIENHLIE MM JIOPMYy.T6L

et —=cosz-+ising,
g3
2t
DTKT)TIITHE (]JnDp_'\'I}'.,‘I, CBASLBAINIIHE NOKAJIATEIbULIE H TPHTOIOMET-
pHUCCKHe VHKIMH, 0KA3a10 GOJbIIOe BIHANHE Ha BCWO MareMaTti-
vy, PopMynp e*F=cosztisinz gsuauch  HCXOZUBIM AYHKTOM BCEX
HCCACTIORAHHE TIPWPOIH .

B yactnoers dopumyan €T =-—|1, el =], BHPAKAKUIHE OC-
HOBHYH 3ARHCHMOCTD MEWAY & H m, NOCTYHHAN KATOWO0A 109 pelle-
HHHA BOMpOCA O KBAIPATYpe KPyra.

[Poar 2inepa B UCTOPHH KBAMPATYPL KPYTa OCBELEHd B Cilg-
HHAABITOM pasfenc yraszaunofi padote ®©, Pyiuo [80] n B cratsc
AL TT. I0mxesnua [105],

Jiinep Ha TNPOTAMEHHH BCero lepHola HAYUHOH JEATCIRIOCTH B
Toll MAW HHOE Mepe HHTEpCcOoBAACH 3TOR MpoSremofl,  Axalemud
HAYK HECKOALKO PA3 NOPYYANa CMY KPHTHYECKH pasbop coTHHeRH
“RBAADATYPUIHKODS, VTREDHAABUHAX, 4TO HM VIAJOCDh CKEAOpHpPL-
nath kpyr. Om paccMmarpusan patoTo [puroprs u3 c. Bunlentul
{1730), Jlefictnepa (1737), akaneMaueckoro Mexanwka DBpviHepa
{1738), apxutextopa Tu6o w3 Asnusona (1750), IMumens nz Mura-
But (1754), wepkosnoro crapocrs I'. Baparoasna (1774), Pobep-
repa ne Bosamsuana (1780) m ap. VYKaspizaa Ha OWHOKH B 3THX
padoTax, HHOCLA Pe3ko KPHTHKYA ABTOPOR 33 MateMaTHueckyio Des-
rPAMATHOCTE, 41, DJAep BMECTe © TEM 4d4CTO CONPOBUMAAN ATY KpH-
THRY CNOWMH OPHTHITAAbIbIMH  HILICKAHHAME H paccysoenaMn &
nannof obgactu. Jdo JI Dinepa, xaxk H3BecTHo, G MOAYUEHN
MHOI'HE BAJKHEIE PE3VILTATE B H3MEDeHHH KPyra.

Onxaxo npupoza YHCIA U OCTARANAChH CTOJL JHe HEH3BEeCTHA,
KaX W B JIPCBHOCTH, T. €. e MIBECTuO ObUI0 PALHOHAJBHOE JH 3T
HACAD HAH HeT, BOnpoC 0 BOIMOMHOCTH KBalApPaTypo Kpyra ¢ no-
MOWBIY ITHPKYIA H JHIBIKH OCTABAJICH CIO0b e TEMHLEIM, KdK 3

.
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B0 Bpemena Apxumena. Hekoropee Axajlemnn ofuaBIaAH DpeMHH
3a pelieHe 3Toll 3ajaYH H CTAPANHCh OTBEMATL BCEM  ABTOPAM
«Nafi/IeHHBIX KBAaIpaTyp Kpyras, He GH1a €me HaiigeHa H COOTRET-
CTBYIOIMAs (OPMYyJHDPOBKA BONMPOCA, TPHUFOAHAS AJA HAYYHOIO HC-
caeropanua. CocTOsHHE aHANH3A, aATeBpLL H TeOMETPHH He I03Bo-
JBII0. elle OKOHMATENBHO DellHTh 3NaMEeHuTLe JpeBHHe 3amayd,
Jinepy MpeAcTOsaoc pasobparbed BO MHOMHX HCACHLIX — BONpocax,
CBA3AHHBIX C KBAADATYPOil KPYTa, H DONLITATHCS BHECTH ACHOCTh
B HEKOTOpbIE M3 HHX.

¥xe B nmepeow nuceve Diiepa x lonenbaxy (24/X-1729 r)
BhIABTEHLl HEKOTOPHIE HOBHE CBOHCTBA UHesa s, Paccwarpupas

- _,1_, Hifis J_‘__{' L—
fin)=n'!mpun= . QH NOoMy4Yaer f( 2j—l“(l-l- : ) o

= — 7Tl (D",

HTO MO €70 MHGHHI) PABHO CTOPOHE KBajpaTa, DABHOBEJAHKOrO KPyTy
¢ anaMerpoM 1, T. e f_j_r . «HMa nocnennero scno, — mHwer 9i-
Aep, — UTO NPHPOJAA EONPOCA HE MO3BONACT HHMCJAEHHO BHPA3HTh
00UHR Yllens T. e, BRIPA3NThL ¥t B BHAOP PALHOHAMALHOID UHCHA. ST,
HOHeHHo, He OO eule NOKA3aTeNbeTBOM HPPAUHOHAJIBHOCTH WiHC-
72 T, HO H$ STOTO BHAHO, YTO YK€ B TO BpeMs Monaonoil Diiaep nauu-
HAT MOHHMATL NPUPOLY HHCAA H TPYIHOCTL 3aTa4d  KBALpPAaTVpPH
kpyra. B ato Bpema 2itiep, NO-BHAHMOMY, He HCKJIIOUAJ €Ole BO3-
MOMHOCTb TOMHOID BHIDAMKEHHA fI ¢ TMOMOLELIY UPOCTHIX -HPPAIHO-
HANBHOCTEH W JorapudMOB PAUHOHAJBHEX "HCEN. JTO BMINO H3
TOro, YTO KOraa on ofuapymun n padore I'puropus w3 c¢. Bunuen-
THI Bbtpa}RE‘IIHE 14 m B EMIE

11

p— ; v ln—
31 + A)Y3 . 11 ) 5
——————— e =7 | 3%
2(84 1) AT s a2

53
0 on nucaa Foavabaxy (15/VI-1730 r.): «2ro supaxenie ouenn

OJHSKO K —, i €CiaH ik OO OKA3AT0ChH BePHHIM, TO KOHEUHO, 3T0
i

Opt1o Obl Goablioe OTKpHTHe», Ho B nansueiiwem inep oGuapy-
i 0WAGKY B 310l QopMyse. Diinep paccMATPHBAX H reoMeTpHHe-
CEHe MEeToqL ﬂpHﬁﬂH}KEHHOI‘O pEI.I.]EHHH 3daud, U MexXanHuecKHe
crnoco0bl KBAMPATYPHl KPYTra, HO 0CoBenTio MHOTO BHMMAHHUA OH yie-
ST AHAMHTHUECKHAM CpelCTBaM [peICTABIEHHS H BLUHCICHHA 7, 2

0



B uwacrnovry, 10Ka3AE, UT0

ST R

(14 o )

on nojaraer X*=n’z W NoJydder
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Boapmuy BraAaIoM 2ikiepa SBafgercs W paspafoTaHHAER M TROPHA
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HENPCPBRBHEX ApOOEH, HCNOAbSOBAHHAA 3aTEM H B KAUECTHE npei-

CTapgiclul YHeen ¢ U M W B BLIACHCHHH NMPHDPOIH 3THX YHCE,

3jinep BrNepBLle BBEI HA3BANHE €IETINCNWNHAT ADOGL® H Coanat
p I :
TCOPHID HEmpPephBUBIX ﬂFoﬁen, OcoGenno noan 3Ty TCOPHIO OH H3-

A0#Ha Bo «Breteunn»

102: XVII ran ], Han nogyyerHa mpHGan-

WMOHELIX 3HAYEHHA 71 GOJBLIYVIO pOJib UIPAKT TAK HAIKIBAEMEIC TION-
xoaaune apodH, KOTOpHe TOAYYAOTCS H3 Henpephisnoll  apobu

L .
- T BUTH TOCAEMITION OOPLIRATL HA KAKOM-TO LIare

iz = mre—
3 = -
Py . Pni fn =+ Pu-s
Gn Qs Qo + -z
L
Tax, nanpumcp, uasectio, uro Y59 =7+ S
o B
2+ -
2+

[lepanic moaxedsaiwue Apodi B TOM  cayvuac

Pa P, 1
5t =?”— ol i —
Qg (e A 1
P 1
Lrp L 7
Qg ]+ E s

2

HOeD 10XK4334 TeopeMy, YCTAHABAMBAIONIYIO CBH3L MEKIY pRAAMH

AL NCnDeRBIULIME ApofaMi: «Ecian sce wacnu paia 6yIyT ApoBHLL-
|

1 1 1
MH HHCAAMH, 1, €, X= ~— -+ — - ——— — | x pHPAIUTCI Ta-
A B = [
p . i
KOH HCMIPePLIBHOH APOBHI0 Xa= ——pr
A =
Bl g =
C i
D=0
Bane pun
[ 1,1 I l
sl T et e B =L
4 3 & i & 4
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OH noavyaer

hid |
— I
& Ay .

2t e
24 23

24 ..
Bepa o6patnyio 1podh, ol NOJvYAeT
14 :

i g 2
24 23
24 ..

YTO HOATBCPMKAEET PABHABHOCTL pasnomenns Bpoyusepa., B wie-
A85

13

Jde noaxeasuux  gpofell 1A U HAXOAMTCA H 3HaueuHe

=3,1415829... Pasnaraa B HenpepbiBuue ApobH uHcaa L:i (¢ u

n

b - neawie), ¥D (D — me kpatHan creneds ny, e n &, Jigep orve-
Uajd cylecTBeHHble Da3THUHA B HX PAZJOKEHHHX H TPHXOAHJ K #ul-
RONY O DA3JHUMH MPHPOALl 5THX uuces. Ho Bruag Ditnepa ® pe-
[IeHHe 3afauu 0 KBAJLDATYPe KPyra HC QrpaHHUYHEBAACH COSJAHHEM
TEOPHH AHAAHTHUECKHX CPENCTB, HEOOXONHMBIX AN BHIFCHENNT 1pH-
poaut gnesa m. OH paspabartelBan o reoMenpHYecKHe onocednl mpi-
OJIHXEHHOTO CNpPAMJEHHA NVTH OKPYyKHOCTH. [IpHuem Hemocpetcr-
'BEHHLIM MOBOAOM JUTH PAPABOTHE 3THX CrocOGOB AJS HEro, TaK He
KdK H IJA HeKOTopWX Apyrux mareMaraxor XVIII B, coayvmnan
NHChMa KBALDATYPHUIHKOB, HA KOTOPLIC AKATOMHH HAYK HOpyuani
HM orpeuarh. Tak, nanpumep, JI. Dinep, mpu paccMoTpeHHH paGo-
Thl 0 KBaApaTVpPe KPYra axkadeMuueckarn Mexanuxa bpykucna e
OUrpaNHYWICH vKadaHHeM Ha IpAOJMMKeHHOE DBllende »Toll 117444
antopoM H [OATeEHCOM, HO NPEAADHKHA W CBOH ClOCOD  LocTROe-
HHA 7, Aaoni Gojec TouHoe 3Hauexne 1ol Bemiwmnu [ 105].

B oranse Ha padoty Bpyxnepa (1738 ) 3inep faer ceoe no-
CTPOEHHE H BHICKA3ZLIBAET HEKOTUPHE NaIbEe conbpakenna of 3Toll
sajaie.

Sitnep npefaaraer Takoe npubIHeNnoe peileHHe 3TON 3a71a-
ui: aana noavokpysnoct, ADB ¢ mearpom B C, xotopas 3 tou-
ke D geaurcs monosam, a 3 touke E  pennrted nomogax  gyra AD
{puc. 43). Ha npoaoimmennn npumoin AD orxaaasisaem DI=AD,
M3 roukn 1 paauycom IE omicuiBaemM OKpymHOCTb, KOTOpas mepece-

44



et AD 8 touke G. Ha EC orxknannesaem FH=FG, a na npoaoJae-
aun DA ornoxuy AK=EH. I 3jinep yreepmupaer rorja, uTC

[y

IK=BDA=nR'.

=

Pue, 43.

B atom cayuae anadenue m pasHo 3,14149. Takum obpasom, 2i-
JAep noavyaer pesyibrar ¢ norpemnocteio B 1074 1. e B 30 pas
smenpluel, 1eM v Dpyknepa, DANep vEaswBact, 4T0 CCTh CAOCOOL:
(uanpuymep, cnocof Meund), pamUHe RBOIMOKIOCTh ewmwe Boabile
H])HISLFIHBHT[;{‘.F[ K HCTHITHGf‘I JJTHIE UKP}"}-KH('JETH,' HHKOU'Jdd He IIo0Y-
waq ee. Jlamee Jfnep Laer DNOCTpPOeHHe IMA NPHOJIHIKEHHS Jayulle-
o, uem y lwifirenca [35; 162] u noayuaer n=3,1415916.

Cnaconiul bioddona v MackepOHH BbIYHCAEHUA T

@pangyackn’t  eoTecTRORCTHTATEAR Biopon  {(1707—1788) »
1777 r. onyBauaxosdd opHrEnaaseil cuocod SbMHCACHRT 7T, H3BECT-
‘MBI B anTeparvpe nod Hassannem «3alata Bwoddonar. Cymectso
STOrO CMocoGa KParTko MOMHI HIJOMKATE ak. Jlacr Symarn {mao-
CKOCTR) pasrpaded DApaJae bHEMH OPAMBMU, OTCTOSITHMH ApPYT
Or Apyra Ha paccroaHyd 2o. [a Hero Opocaetcs (euayaduys) Hraa
aannel 20 (L=ma)y (puc, 44, @, ), Tpebyeten HARTH . BepORTHOCTh
Hepecedet s vkl © KakoR-1n00 13 STHX NPHMBLE,

[Tpr pewtenn: 3704 3a1aun OGO3HATAIT YEpL3 X PACCTOAHHC O1
HEHTPA HOAE 10 SAHMAHIICH Mmapanacid, a vrod, COCTasTallibi
Wraoft ¢ 310l napasacank, depes ¢ (em, pae, 44, @), Torna x v @
BUOIHE ONPEASIAIOT HOAOKEITHE HITE, Bee BUsMOMHDIE NOJOKEHHA
UIAKL OTNPeJeAsioTes TOUKAMH LUPAMOYTOABHHEA CO CTOPOHAMH & H

03
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a !
I "f T
4l ..
i v el
i
Puc, 44,

n (em, puc. 44, 6). M3 puc, 44, & 8711HO, UTO ANA NePECeHeHis] HIJIE
¢ flaparrenbdy HeoOXoanyo ¥ J0CTdTOYHO, urobul x==/sing,

M3 cpeaamieix OpeRnoJoXCcHHRA cagiyer, UTO HCKOMAas BepOAT-
HOCTE pania OTHOLIEHHIG TRIOULATH 3AITPHXOBAHHOH odnactd 1
puec. 44, § K nIoNIAAH OPAMOYTOIBHHKA CO CTOPOHAMH & W It Cua-
AoBaTO L0, BEPOATHOCTD

L)
L .
! fsingdyp ol ol

R qrt anp

A rak wax nepoaTiocts PonpubIHEKCHNO (B 32BHCHMOCTH OT WHCA
fpocariit Nrasl) pasHa OTHOIEHHIO 4HCIa MepeccUcHR K UMCTY
fpocanEi urae, To nogydaerca uphOamKeHHas Gopmyna ana sl
YHCAEIHL YA T
2in
AR —,
B_I1I
PHE N —— THCTO GPOCATIMI KRB M — YRCA0 HalAIAEHHLIX TIPH 3TOM
nepeceusniil, 1ot cnocod B JadbHellUIeM TPOBEpacs MHOTHMH JTH-
namu, Tax, nanpumep, Jlamuapnnu 8 1901 0,
] Bpocas uray 3408 pas 1 NOOYTHI 3HAUSHHE
3 XN n=3,1415929, .
/w‘:jrm Hrasnancruit  teomerp  Macxepodu
. \ (1750—1800) & 1797 r. nam  upocroit i
g \ NPAKTHYECKH UEHHLIE NpHes NpHOIHHKeIo-

£

¥
Ar” "ﬂ IO cCUPAMJEHUA OKPYAHOCTH ¢ IOMOULLI)
f onHOTo uuprvaa, Kawk sto nenaercn? Onu-
\ cHIBACM  OKDYIKHOCTB € pajnycom r= L.
S3THM e pAcThopoM HHPEYAs, HATHNAN U1

HCKOTOPOI Touku uKpyxHEOCTH A (puc. 45),

Duz, 45, neaaeM saceqxu B, C, D. Torna toukun A, B,
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C, D fyayT BeplUMHAMHE BPABHNBHOID LlecTHYroapHuka, Has rouexk A
i D, kak 13 nenTpos, paanycoM AC=DRB nponomim ayru CE u BE.
3aresm u3 Toukn B, Kaxk M3 uwentpa, paauycom BE mposoaum ayry
EM, rge M “— mouka nepeceuenus 3710l 1¥IH € OCHOBHOH OKPYH-
Hoctni. Toraa

AM= -é- (V o_avesV 1076 ): 15712 -;i

us
(«TOUHOE» e IHAUENHE —;xl,5?079,..}.

TipepnooKeHns 0 HEBO3MOKHOCTH KBAAPATYPH Kpyra
¢ AOMOLHLIO LHPKYAs B JHHEAKH

Eue y nexoropex yuenslx JlpepHed 'peumnu, no-suiHMOMY, BO3-
HHKAJMH COMHEHHA O BO3MOMHOCTH PEILEeHHH UATH KOHCTPYKTHBHBIX
34444, B TOM THCAe W KBAApaTypul KPYTa, WHPKYJdeM U JHHeAKOH.
37O BHAHG # H3 TOTO, UTO MUOCHE W3 HHX HCKAMH HOBLIE CPEACTBa
(KpHBLE, WHCTPYMeNTH) AOMs pellileHnst sTux 3aiay. B paccmarpu-
BaeMBIfl TIEPHOA STH coMHeHHA ycuauaHcb, [ToBricumcs HHTEpeC K
NPOHHKHOBEHHIO B CYLIHOCTh UHCTA f,

Aa-Bupynn (X—XI BB.) B «Kanmon Macya» nucan: <Oxpyx-
HOCTb KPYTa K €ro JHaMETpy CcoCTapadeT OTHOLIEHHE.. HO 5TO OT-
Howenne wppalnonansho», Aa-Kawua (XIV—XV pn) 8 «Tpax-
TaTe 06 QKPY:KHOCTH®, NoAyuHE 17 BepHEIX 3JHAKOB JIW T, BMECTE
¢ TEM YX43hBaJ, UTO «BCEH HCTHHBI 3TOrG {T. €, TOMIOID 3HAMEHHA
n — C. B.) He 3HAET HHKTO, Kpome AJiaxas.

Hunoxanra (XV—XVI B.8.) 5 «Hayynom cOOpHAKC® YTBEPK-
A0, UTO JHAMETD ¢ OKPYAKHOCTBIO «HecoHsmepumul» [103; 160].

Hevenkuit maremaruk M. lltedene B «O6meft  apudmernres
{1543) yTeep:ian, Urc He CYMECTBYCT «BHIPAKAEMOUID H HEBBIPA-
HKAeMoIo, T, €. PAINHOHANBHOID H MDPPANKONAALHOIO (B BHAe pajH-

[
kana) unena aan -3 . Keampatypa Kpyra mpenocxolMT - pasyM

BBIUHCTHTEIA H3 CMEDPTNLIX NHOJeii,

Mulentk 0 NeBO3MOMHOCTH KEAAPATYPHL KPYTra UWPKYAEM H JH-
nefikoii nuickasbiBaau Jleonapno aa Brawun, X, Wrypm, Tiofirexne,
T'peropu, Hupsraysed, HeioToH H Ap.

B. Kpagr (XVIII B.) B pafiore 0 KBagpaType Kpyra XoTa H He
YTBCPIAN, UTO ONA HeBO3MOXKHA LHPKYJIeM M JHNefkoi, HO CuH-
TAJ, UTO @A0KA3ATEABCTBO HEBO3MOMKHOCTH WMeno Obl He MeHblllee
AnaqeHne, YeM NoJOXKHTEIbHOE PCTUEHHE?.

OcofenHo GOJLIYK POJTL B UOAIOTOBKE NO'MBLL IAf [EPEX01a K
HOBOMY NEPHONY B HCTOPHY KBAAPATYPBL Kpyra ChILPand peiynbra-
Th pabor DATepa, ero npelnoN0KeHna 0 XapakTepe uneaa m. YKe
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B OT3EiBe Ha pafory BpyxHepa oH nHcan: «AGCOMOTHO HEBOSMOMK-
HO, 4TOOHl YAAA0CL HANTH COBEpLIENHO TOUHLI ciocol CIPAMAEHHS
AVTH#,.. W BCE TMpHaaraeMmble X 3TOMY YCHAHA, TPVA H  3aTpaThl Te-
pstotes Bnyeryio» [105; 177]. Bo «Bsejgendn B anaaus» {1748), ro-
BOpA 0 kpyre ¢ paguveom R=1, on ymeepxaan: «/locratouno scno,
YTO OKPYKHOCTD 3TOTO Kpyra PaUHOHAILHLIMH UHCAAMH TOMHO Bbi-
pasurb Heabsd» [102; 123]. B nanvHefimem Jfaep npHXOLHT K BBI-

[+
BOI UTQ UHCAD — - = HE BLIPAMKACICA «0OBIKMOBEHHBIMHE Hppa-
! d

LHOHAJLHOCTAMH», a4 AQMKHO BLITh OTHECEND «K ropasio Gosaee Bbi-
COKOMY POy HPPaUHOHATLIOCTEN, KOTOPOID MOMHO ZOCTHIL 1T00bL-
KO TOCPEACTBOM GECKOHEUHOI's NOBTODPEHHA H3BJeUIeHHA KOpHEH, H
IDSTOMY TBOMETPHUEcCKH Helb3d A0OHTbeA OOabIUErD, YeM Henpe-
CTAHHO, Bce Homee OaH3Koe BLIpAaMeHHC HCTHHPOTO —OTHOLIEHUA
OKpVIKHOCTH K qHaMetrpy» [105; 187],

H nocsme toro Kax on NOAVYHA [IpeicraBfieHde n B BHAS Henpe-
PHIBHOK ApO6M M CpABHHA EBro C PasfoKEHHeM B HENPEpLIBENYIO
Apobb anrebpauueckoli HppalHOHANbHOCTH, OH THcar B 1735 r.
«/lo cux mop TpefdcraBasieTcsd COBeDINEHHO HEACHBIM, MOTYT JiH
TPAHCUEHIEHTHEE KOJIHUECTEA, BEAQHAINIHC OKPYMKHOLTE Kpyra
WK JorapudMel, BLHpamarbess yepe3 Kakne-Tnlo pajiHKaNbHBIE KO-
JAHYecTBa, HOO 0 CHX TIOp HEBOIMOKHOCTE 3TOIO HHKEM He ofHapy-
#ena. DBMecre ¢ TeM mpencTaBiseTcs BNOAHE | DecclODHHIM, UTO
OKPYXKHOCTh Kpyra ¢ AnamerpoM d=1 (C=mn) He AOTYCKaeT Bbl-
pa;eHus ¢ NOMOLIbI0 KBaAPATHLIX PAJMKaJOB, TAK KAK HHAYe He-
npepeiBHasg Apobb, paABHAA N, A0axHa Golia OB HMETb NepHOTHIE-
CKHE VKA3aTCJH, 4TO OJIHAKO HUKOHM o0pasoM He o0HAPYHHBAeT-
cas [105; 188]. Ecan k atoMy m00GaBUTh, KAK YKAa3WBal0OCh, uTO

o € ;
iinep yrsepaua HGo3Hauenue -g- Uepe3 x, BBEJ ofioanauenye

OCHOBAHUA MATYPAJbHHX JorapudMoB uepes e, moayuun qopmyny
pin4-1=0, xposMe TOro, OH HadYaJd JA&NHTH WPPAUHOHAMBHOCTH Ha
«00BIKHOBEHALIE® H «TPAHCUCHICGHTHLIE® H T. ]I, TO CTAHOBHTCA sC-
HO, uTO Dildep MOHAMAJ apH(MeTHUECKYIO IPHPOLY UHCIa n, X0TSA
JMOKa3aTe bCTBa HPPAUHOHAMLHOCTH H TPAHCHEU SHTHOCTH 1t OBIIO
JIAHO er0 NOCAel0BATENAMH B CAEAYIOUIHI TMepHOTL HCTOPHH 3TOH 3a-
JLauH,
¥npoenne Kyba, TPHCEKLUHA yria
H NOCTPOEHHE MPABHABHBIX MHOIOYro/JibHHKOB

Kak BUANO H3 TPEIbIYLLEro, MareMaTHKH CTPaH CpeaTeBekoBo-

ro Boctoka n espolieficKHX crpaH snoxd Boapompenusi OpOABIANHR

Goabliodl uuTepec X 3anaue o xksanpatype kpyra, Ho oun npoasas-
Ju HHTEpPec H K APYrHM 3HAMCHHTHLIM 3alidauas JAPEBHOCTH: YIBOE-
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HHe KyGa, TPHCEKIHF yrad, NOUTPOEeHHE NPABHIBHEIX MHOTOYIOJb-
HHKOB H KBAJApHpoBaHue avuaiek. [Tpm aToM OHH HE TOJMLKD NEpeRO-
IAIH COOTBETCTBYIOILHE -TIPOH3BeIeHHA APeBHUX Ha apafckui u ga-
THHCKHH ASHKH W KOMMCHTHPOBAJAY HX, HO W BUOCHAH CBOA BRI
B pa3pafoTKy Teopuu 3THX 3atau, BB vwacTnocTH, OHW 1aJd MHOTO
HOBBIX reoMCTPHUCCKAX CN0coB0B TO4HOr0 H NpHOJAHAKEHHOTO pelle-
HAS TPEX VRA3ANUNX 38734, 4 TAKHKE CBEIH PeIleHHe HEeKOTOPBIX
H3 TIHX K OTRICKANHMIO YHCIEHHLIX 3HaUeHHH KOpHell KyOHUCCKHX
YpaBHenui.

B crpanax ucaama

Apafoaseriple MATEMATHKH, NEPeBOIA NOJAHOCTLIO HAH HacTHY-
HO MHOTHE MATEMATHUECKHEe NPOH3IBCICHWA JNPEBHHX TFpPekKOH Ha
apaderHfl 30K H KOMMEHTHDYR HX, TEM CaMbIM [OYJIAPHIHPOBAIH
pE3yALTATH PaboT APESHerpedeckHy MATeMAaTHKOB Cpeln VYeHLIX
CYPaH HeJdama H COXPaHAdu MHOrHEe H3 STHX COUHHCHHA  ApeBHHX
rpexos st ByayuiEx nokodennil, Otnpasadsich 0GLIYHO OT peay.dhb-
TatoB paGor ApeBHHX rpekoB, apaloA3kMHBle MATEMATHEM BIIOCH/H
CBOM BK/ad H B TROPHIO 3HAMEHHTBIX 3an1at APeBHOCTH,

¥nsoenuwe kyGa, Maremaruku cpeanepexkoBoro Bocroka, Gnaro-
NAapA TPYRAM JPCRHHX rpexos, vae B IX B, 617H X0DOIID 3HAKOMBL
C 3aMa4amMH 0 TOCTPOSIHH JIRVX CPEeIlHX MPONOpPLHOBAJBHBIX MEH-
Ay )IB:)’MSJ'. JANHBMH BeJJUYHHAMH. Maremarirh crpan mnefaasa 3Ha-
JIH, B UACTHOCTH, 4ro ApXiMe.l serpenated ¢ HeofXoauMOCTBIO pe-
WATE AHAJOTHYHEE 3ANAYH JIPH VCTAHOBASHHM CBA3H MeMIy O6bhe-
MaMH lApa, KOUyca H UHARHIpA B npouasenennu «O ape H uw-
JHHApPE® © TpH JeJeHHHW Wapa B A4aHNOM OTHOIIeHMH. Unn Oblak
THAKOMBE ¢ HEKOTOPBIMH [[PUOH3IBEASHHAME APYTHX JPEBHCTPCUECKHX
VUCHDIX, B KOTOPHEIX pellladack 3atata o0 yasoeHnx kyda.

INosnakovMupmAen ¢ ITHMH PCIVALTATAMY, OHH M CAMH BHeC.H
CBOA BRAAT B CORTAWHE TORWY CTOCOBOBR pelliexns sTofl sagzaui.
Tax, nanpumep, 6any Mvea (1X n) » «Knwre uaMepenuil maockmx
u waposwx Guryps XVI upeinovmwenne hopmymsupyer tak: «Mu xo-
THM HAafTH ABe BEJHYHIDLL, HaxOIHHIHeCH Mermdy JABYAMT TAHHLIMH
BETHYHHAMH TAaK, UTOOB 3TH UeTHPE BENHYHHLE HAXOSHAMCHE 6L B
Henpepoisioll npomopiku» [6; 410]. B stom n XVII npesnomennu
Gany Myca noapobuo Hanaraer cnocoB TOCTPOCHHA OTPESKOB X H ¥,
COCTABASIIOWAX ¢ JAaHHBIMH OTpeskamn a ¥ b nenpepwBuvic  mpo-
nopuuio a:x=x:y=y:b, Hx cnocof manomuHaer cnocof pemnie-
HHST € MOMOIBIO JRYX TpaMuX vrios. Ho Hekoropeie HoBluecTsa,
BHeceHHHe Oany Myca p KoncTpyknuio cBoero npufopa, OTAHUAIOT
ero or crnocoba apesHux’h. :

A6y-n-Bada (X B.) B Tpakrate «Knura o Tom, 9T0 HeoSXOAHMO
PCMCCAGHHUKY H3 TeOMETPHUeCKHX nocTpoenuits [1; 56—130],
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PACCMATPHBAET MHOTHME 3aMaud Ha NOCTPOEHHe, 3HATHEe  KOTOPBIX
MOMET HMeTk IHAUCHWC H JTA NDAKTHEKH, 'U]I VRKd3blBdeT TdKiKe Ha
CBA3L HEKOTODHIX 3HAMENHTLIX 3djad APEBHOCTH C HpaKTH'IECKDi"I
ASNTEABHOCTRIO Jogell v fdet cnocolsl pelieHds STHX 3adau.

B XXII npeanomenun Bropoit xauri Ady-n-Bada, ronops o no:
CTPOEHHH foMa KyOHUecKOl (QopMLI HAH 1apa, 00'bEMBEl KOTODHIX B
Iga pasa 00AbMe NAHHLY, [I0 CYMECTBY pelider 3afady ol yIBoe-
uHH Kyda n mapa, Touwee ropops, On paccMarpHBaer saecs 0806-
weHnwie 3agaun: «Kax MocTpoHrs KBAaApPATHHIH | J0M c paBHRIMHA
ATHHOH u IOWPHHOH M BBICOTOH, ABJIAIOUIHACA VAROEHIIEM JAPYTHM
KBaAparHHIM JI0MOM, HAH KAKHM 05paloM [OCTPOUTbH I[Uap, ABJA-
POUIMHCA APYTUM . MIAPOM, HIH PA3ISTHTh [ON0JAM  HJIH B3ATH B
APYTHX OTHOWTEHHAX. .3, ; s

Ou vKaswBaerT NpH STOM COOCCH NOCTPOEHHA HCKOMOH BEeJHTH-
Hbl, UMEIOU(HI CXONCTBO CO cniocofom, maukbiM Teponom B «Mexa-
HHKe». BOT YTO OH TOBOPHT O TIOCTPOEHHHA pefpa HekOMOro Kyda.
«I[Tocrpoum anpuio AB, paBnylc LiHHe JOMa WIH NTHAMCTPY 1apa,
nocrpouM aunuio AC, paBHYVIO yARCeHHOH JHHHH ADB mom fipssbim
yraon, H gonoankm miockyio urypy ABCD (pue. 46). [Tpbsenem

auaronane AD, paszjensns ee n00oJaM B

c o p Touxe F W HpOAOAKHN AHHHH DC u DB

' B WX NALPABJIEHHAX, YCTAHOBHM Kpaf
\ AuHelikd Ha Touky A M OymeM ABHUTATh

ee 1o npojoamenuaM - aunpik DC u DB

2 Mo TeX TOp, TIOKA OTa e HepecedeT HX
B Takux touxax E u G, wro qmupn GF o
EF OyayT pasub. Toraa 1aMHa Jowa wiTH
A % smawerp wapa ects qunnA BEs, Toka-
3ATCALCTRG 3TOTO YVTREMKAEUHA OH CBO-
IHT K nokaiareisCrsy Toro, utro AB:
AC=AB3; BE3,!® orkyna ol H moJgyuaer
E BE*=2AB3 T, e, ecain AB ecte pebpo
nanaoro Ky6a, o BE—pe6po ky6a, o6bem
KOTOpOTO B 1IBa pasa Ooabllle IJAHHOTO,

Tpucekuns yraa, 3aiada 0 TPHCEKUHH YIJa NpABJeKkana k cele
BHAMAMHE MHOMHX apafof3LiYHLIX MATCMATHKOR B CPeJHHE BEKA.
OHa HMeda B TO BpeMs GOJbLIOE TEODPETHUECKOE H TPAKTHIECKOEe
JnavenHe, B TOM YHCAE H TpH COLTABJAEHHH TPH-FBHOMET]JH‘IQCKHX
rafauu, xKotopble GplMH HeODXOIHMBL IAs ACTPOHOMHMH H AJS Teo-
MEeTPHYCCKHX pelICHHi HeKOTOPHIX mpakTuveckdx sagad, [ledcTBH-
TeJLHO, 3HAYeHHe &in 3° OBH MOMIW Jerko NONYYHTB, 3HadA, Kax
CTPOHTCA CTOPONA  MpABHALNOID  13-YTOJBHHKA C UEHTPAJIbHLIM
yraom 247 B Kpyre paguyca R=1; lens 3T0T ¥roa MOBTORHO MONO-
JaM, Mbl MOJAYYHM ¥rod B 3° ¥ COOTBETCTBYKINYIO JIHIHIO CHHYCA.

Pz, 45,
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Ho wrobsl nonyunts sin 1%, nyxuo ymers Jeauts yroa B 3° Ha Tpn
pAEHBEE "ACTH.

An-Bupyan  (973--1048) paceMaTpHBACT TPHCCKUHIO  yIia B
IV raame 3-% k1ury CROBIQ ACTPONOMHYECKOrO TpaKrata «Kaholl
Macyia» B CBH3H ¢ BRIUMCIRUHEM TPUIOHOMETPHYCCKHX — TabJIHIL.
An-Bupyun upusoint zaecs 12 cnocofios TpHCEKNMH Yraa c© 1I0-
MOUILIO BeTaBok!?,

[To apatoaspiuHble MATEMATHXH TOIO BPCMCHH, HCOOJILIYA HEK0-
TOPLIC cnocoful ASMCHHA ¥IJa Ha TPH PaBALIe TACTH, NPHHAANENKH-
UtHe APEBTAM, BMECTe ¢ TeM MPEeNnaraau H cBod clocobbl.

PaccMorpum 45 NPHMEPE  HEKOTOPbLle CiIoCoOBl  TPHCEKLKH
¥raa, 1oToIHAIONIHe H3BOCTHBIE croco0bl APEBHHX rpekok. Oany ui
TARHE CcMocofoB watoxed Gany Myca r XVII npermomenna [6;
415]. Nyers aan yron ABC (prne. 47), Ma B, kax w3 ueurpa, pa-
auycom  BD uposenem  oxpyamiiecTs
DIGL, rae BL — npogoaxkenne AB
H BG_LAL, Coepnnun G u E npa-
MOH H OPOJOJIENM ee N0 MepeceueHns
¢ LA (rouka II). Oraomam na GH
orpezok GO=B. IycTe Tenepp ToU-
Ka G aaxerca no oxpykiwoctd x I,
a GEN mpoxoaur wepes E 10 tex
nop, noxa touKa O He oRARETCH HA
sk BG (rouka O), Toraa G Oy-

L
der B Gy Mreepwiactes, uto (n L=
] W
5 DE. Bany Myca paer u nokasa-

TEALCTBO 3TOFO NPELT0MKENHs, HO 4H-
TaTedL MOMeT 1 caM  [ONWTaTheA
NPeldcITL  CBOC  MTOKAIATEALLTHU.

Aby-a-Bada eo 2-it  raase [1]
NpeAdasaeT Herkoabsxo clocodos Le-
MeHRA YrAa Ha TP DABILIe  UACTH.
Oaun ua ciocofos, rIe 0H MOABIYETCA MCTOAO0M  RBCTABOK, GJUI0K
[0 CVILECTBY K METOIY, PACCMOTPeHHOMY Ha cTp. B9

Adv-1-Bada nact siech 0 coocnd  AeTeHn AVPH  OKPYRINCTH
HA TPH DABHLIC YACTH, OCTIOBANHBN HA Nperjomenun 26 tperued
Rl «Hauaty Eskania o pasedHcrBe AT, CTATHBAHIIHX DaBlble
YTABL B PABHLX KHYTAX H OPEANOIATAIONINH YMErmue JefuTb UeHT-
PAJBHHH YTOM Ha TPH PABHLC uacTi's,

MocTpoeHde MPADHABHBIX MHOCOVCOJNBHHKOB, YMCHHC CTPOWTH
MPanuALIBIE MHOUOYTOABHHKKN  (JMETATE OKPYMHOCTL  HA DABIHE
YACTH), KAK H3BECTHD, OG0 BAMKIIG NpH PeIICHUH MIIOTHX  dalal
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IPaKkTHYECKOr0 XapakTepa, a TAKXKe B HEKOTOPHIX pas3flellax Haykw.
ApaGofA3EIUHbIE MATEMATHKH YVISASJAH 5TOH 3amaue MHOTO BHHMA-
HHA. IIpaBaa, uM He ynanoch, MO CPABHCHHIO C JPEBHHMH IPeKaMH,
PACMMPHTE YHCIC NPABHJABHEIX MHOTOVIOJBHHKOB, KOTOPHIE CTPOAT-
e MUPKYACM H JHHEHKOH, HO BCe JKe OHM JafH NeKoTOPHE HOBLIE
CHOCOGH MOCTPORHMS NPABHABHBIX MHOTOYIOJABHHKOB € YHCAOM CTO-
pon'n==3, 4, 5, 6, 8, 10, 12, 15,..., a riaBHOe, OHE NEpPEBENH HEKO-
TOpbE H3 3THX 3aj/lay Ha sA3uK aarefpsl. Mx sacayra B Heropuu
3TOH 3a/a4y COCTOWT TAKKe H B TOM, UTO OHH COXPaHNIH A Hac
HEKOTOPHE NPOH3BEIeHMA APERIHY TPOKOB, JOCBANISHHLE pellleHHn
3a7a4H 0 TOCTPOEHHY [LPABUILHEIX MUOr0YTOALIHKOR,

Tax, nanpumep, Cabur ubH Koppa {826—801) naax obpafioTxy
«KHHTH O NOCTPOEHHH Kpyra, pPasleseHHOr0 Ha CeMb PaBHBIX yac-
reil» [5; 401—416], Gaarogapa ueMy MH H 3HAEM Tenepb O COAEp-
KAHHH COTHHEHHS ApxuMejd.

Muoro. npuMepoB H4 TOCTPOCHHE NMPABHABHHX MHOIMOVIOJBHH-
KoB nano B Tpaxtare AGy-m=Bada [1]. B tperpefi raage on moxa-
3HIBAET, KAK MOMHO TIOCTPOHTR MPABUABHEH N-YTOJBHHK (n=3, 4,
5, 6, 7, 8, 9, 10) no naunoi ctopone ero. Jlng ganmmx meach ocoObIf
HHTEpec MpencTaBJaAeT IJaBa YeTBepTasd, R kotopafi  Ady-1-Bada
MAeT MOCTPOEHHE NPABHABHBIX MHOMOYIOJBHHKOB, BNHCAHHKIX B
JAHHBIH KPYT.

I1pa mocTpoeHHH NPaBHAbHBIX MHOrOYroabHHKOB Afy-n-Bada
HcnoandyeT «Havanas Eprnwna, rAe gaHo -HocrpoeHde HX  npH
n=3, 4, 5, 6, 15, a TakKe HEKOTOPHIE H3IBECTHHIE BMY CMOCOGH TMo-
cTpoepnA apaboAsemneiXx MareMarHkoe. Ho ou upennaraetr s no-
BBIC CMOCOGLI MOCTPOCHMA HEKOTOPHIX NPABHJABHBIX  MIOTOYTOJNBHH-
KOB (,.IE.‘IETTHE DEPYXIIOCTH Na PARHLIC ‘Ia{‘.TH]_ pEICC!rICIT[DHM U."].}'IH
Uz ero cnocofon deJeHHH OKF!}"}KHU-ET}T HA THTE PABITLIXY llﬂ(‘.TEh.

[Tycte AB—ananerp nanuoro kpyra, a D—ero nenrp (puc. 18).
[Tpoeegem orpesok AE_LAB u paswwit DA, Paszgensm DA nono-

aam toukoil G, nposegem GE n

l oro#HM. Ha Heii GH=AD.

Ehy — Pazzeanw GH nonomaw s rouxe

{ F, nposenem FILGIL TTpuusew

B - TOUKY | 3a Mentp W A paceros-
_/}»)\ Hiu DA otvernm M u L, «Tor-
)

aa avra LM - o1Ha naTan kpy-

A G b} 8 ras,
AGy-n-Bada crpour paamiu-
L Hble MHOTOYIDJBHHKH, B TOM
— yucae 7- 1 3-yroapHHKI.

[TocTpocune coMHyroONMLHIIKA,
Puc. 48, BILHCAUIIOTO B KPV¥r, KAK HaBCCT-



uo, fano B [5; 401]. Aby-n-Bada ans pewenna 510 3a1aud npel-
JaraeTt OPOBECTH C/AeNYHOULHE NOCTPOeHHUS.

ADC — muaverp B JaHHOM KpyTe 8
{pic. 49). Ha Touxn A, Kax H3 LeHTa,
paanycom AD caernaem - OTMeTKM Ha

okpykuoctu B n E, pposenem BE, koto-  y
pas nepeceuer AC B Touxe G. 3arem, 13 At e e
toukd B, Kax n2 weHTpa, OTMETHM HA b

ayre Touky H Tak, utobu BH=BG.
«Torga nyra BH — oana celbMas Kpy-

ra npuGaKeREO, a4 HE TOYHO=, E
[locTpoenke TIPaBILIBHOIO  JEBATH- —
yroaenuka Afy-i-Baja  mpemmaraer ue- 44,

OCYIIECTBIATh, NOAb3YACH TPHCEKUHEH
vria, BoT moaunoe nocnponusselenue nepeeoia 14-ro mpennomenus
IV rnanm tpaktata A6y-n-Bada: «[loctpoenie aenaTnyromniuka,
BIHCAHHOTO B KPYr. Ecnn OH CKa3al: KAK BNUCATh B KPYr PaBHO-
CTOpUHHHA M paBHOVTOJABHBI LeBATHYTOJILINK, TO BIHIIEM-B KPYT
pPARHOCTOPOHHHA TPEyroJbHUEK, PAa3feAHM KaxAywo Lyry Ha  TpH
PABHble acTH U COCMWHHM MecTa fenenus JauHNAMH. . [Tomyunm
PABHOCTOPOHHBA W PARNOYTOALIBIH NeBATHYIOABHUK. Bor HepTENK
srorox (pre. 50).
Uto Kacaercsd JGNCHUA  TRETH LML
DKPYMIKHOCTH 1A TPW DARILIE YACTH, TO aBTOp
npeanomaraet, HTO YHTATeNMb YCBOHA aTo
panbiue,
An-Bupyau Ttome #e ofolllen 3afauy o
MOCTPOEHHH NPABHALHEIX  MHOTOYTOJBHHKOB.
Ocofienmo MHOTG  MecTa IOCTPORHIIG  3THX
' ‘-'IHUIUYFOJIbHHKUI'! 01 OTBE] B CBOEM «TpaKTa-
] Te 0b onpeaesdedtn xopu B Kpyre TIPpH NOMOILIH
Puc. 30. JAOMEHON JHHIH, BIHCAHNOH B Hero» [3]
losopr  BooOwe of onpefedeHHll  Xopi
KPYyra, oH MOIUEPKUBALT, 4TO 3TO «BAKHO IIA HAYKH ACTPONOMHHS.
Jlnst onpenenenus xopi, FOBOPHT OH, HAA0 3HATH AWAMETD, KOTO-
POl pABEH «CeMH JBANUATE BTOPHWK OKPYKHOCTH®, 31ech O TOBO-
PHT O MeKOTOPHIX XOPHax, ABMHIIAHXCH CTOpOHAMHE [NPaBHJIbHBIX
MHOrOYFOABHHKOB. B uacTHocTH, o nuer: «Bmao doxasado, UTO
X0p1a OJHOf IecTOR OKPYMHOCTH paBHd MOAYIHAMETpY, 3TO Nep-
Rafg XOpAa B KPYyre, KOTOPYIO MLl 3HacM». 3aTeM O TepexoanT ¥
KONPEIeJerHI0 oAUl TeCATOR Kpyras, HCNOAbLIYE 2-e npeiiomxe-
Hite 2-fi knurn «Havaua», Jlag BHIYHCAEHHE 3TOH XOPABl HAH CTOPO-
Hbl IPAaBHAGHOTO fAecATHyrodbHika al-Bupyvnu npemaaraer «opi-
fOaBHTL K OpPOH3BedeHHI0 NoAynHaMeTpa Ha cebA 4eTBCPTh 3TOTO
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NpoHanelennd BBIMECTRE YCTREDTHE JHAMETPAE H3 KOPIHA H3 CY M Mbl#,
T ¢

s T 1 ¥5 — 1
ao=1/ Wy R—p 2M=R .

3Ncch pACCMATPHBAGTCH TAKMKe &ONMpefCieHHE  XOPIbl 01108
 pocLbMOR Kpyrar, Agd-Bupymm npendaraer pis BRIUMCACHHA  3TOW
XOPAB» OTHATH MOIOBINIY ANAMCTDA H3 XOPAbl HETBCPTH, YMHUKNTD
OCTATOK HA TOJAVAHAMCT], DLIYECTh LPOH3BELEHUC H3 NPUHIBCACHNSA
-upavANaMeTpa Ha cobA H MIB/ICUL KODEHb H3 OCTATKA®, T, €.

b3 i = o e
a=) 1 we—RyR=} Re razire=nl 212
Tak pewann apadoa3sldlible MATEMATHKH HCKOTOpPbIE 3a1a4H O fe-
JeIHH OKPYKITOCTH 1A paBHbie 9acTH (MOCTDOeHHE-BBIUHCACHNE CTO-
POH NPaPHIBILIX MHOTOYTOMBHHKOB) 12,

M3 cka3aniore BRAHO, UTO apafossbiiHEe MATCMATHRKH JOUBLIC,
uen ApeBHHE PPeKH, CKAONNL K anreGpansaunu sTHx 3atau. B macr-
HOCTH, OTPE3KH NpAvaf jJuidn ai-BRpyHR HAWBAET BEIHYHHAMY,
BLIPAMKAET HX HHCIAMH, uero He Aonycxad Epxaui,

OcoBeHHo BAKILIM LUATOM B AX areGpanialfi reoMeTpui GHsl-
JI0 CBeJeHHE TIEKOTOPHIX KOHCTPYKTHBHHEIX 34144 K YPaBHCHHAM.

Coe/leHHe HEKOTOPHIX KOACTPYKTHBHBIX 3aja4 K aareGpanue-
CKHM ypasHeHusaM, Duiio BpeMs, KOrja IpeBHHE FPEKH BbiHYHIEHN
Guan o6iauath aareGpy B TeOMeTpHUecKyo onexay. [eomerpuye-
¢Kas aareGpa TPCKOB CHICpata B CBOE BpeMA Joablliyio podb B pas-
BHTHH MATEMATHKM: 0OHA [03BOAAdA NPedidierh HEKOTORLIE TRYI-
HOCT, CBAAAINILIE, B TACTHOCTH, iT ¢ HPPALHOHAIbHBIMIT JHLIAMIL i
[O3BOJANA BHOCUTH B PENICHNE 3djad 3JTeMeHT HArIHLHOCTH, TaK
KaX olla OLEePHPOBANA ¢ OTPE3KaMH NPAMONl M TPAMOYTOMBHHIKAMH,
A 1me ¢ yHucTami,

Ho sra dropma n gaabueiiliem cTaja HBAATBCA OAHHM H3 TopMO-
30B pAZBMTHA MATEMATHKH, TaK KAK 0ffeib B TROMETPHUECKYIO thop-
My yPABHCTHS 3-f W 4-if CTENCHH BuA0 YyIKe OueHb TPyano, Sajaua
cOCTOANA B TOM, TT0OBL DHCROGOMUTL aarebpy W3 KPEmKHX 00DbATHN
reuoMeTpHH, Jdatlhb gl BO3IMOXHOCTH 1)&-3-3?1]5!-.'-3[‘["!"»{35'|F MOVIB3YALH CIIETIH-
(hUHeCKMMH AJST Hee MeToJlaMH, ONepupyd uuchaMH. ITO OTKPHIO
HYTL K PELIEHHIO ANrefpanuecKix YPABHCHWH Hojce BEICOKHY CTelle-
el B palnkanax.

Tlpi 3TOM 0Ka3aJ0Ch, YTO MUOINE I€OMETPHUCIKHE 3aland, Ko-
TOpHIe V1aBaj0Ch CBECTH 114 S3bIK anrebphl, Jerue MOKHO Obla0 nau
PelidTE HITH TOKAIATH TIEIJI:I':&[JELLII‘IMOCT[: HX MpH TeX OrpadiueIinx,
KOTOPbie HAKAAIbIBAMIC, HA CPEICTRA pelleHHs X (HampHMep, pe-
MWeHHe KONCTPYKTHBHEIX 327141 TOAbKO ¢ NOMOHILEY NHPKydH H -
nefign), [Mosromy elle Io TOINBJISHHA CHMBOJNHUECKOH anrelGpnl OT-
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NCABITRIE EPE'BHE‘I'DE‘-IECKME YVyeHbLie, H 0COOeHHD MATEMATHKH cTpan
epeiieBekoporo Bootoxa, HAUAMH CBOJHTE HOKOTODbIE KONCTDYKTHR-
HEIE 334840 K ATrefpaduecKkud YPABHCHAAM,

[Teppuy #3 JLPEBHETPEUECKHX YUeIBiX, K10 Laf CBOCOGRARIIOR
cBEZEHHe 2313l VIBOCHHA Kyba K KyOHUeCKOMY Ypanienin, Gol
Iunuokpar Xuocexuh {em. T raany). [lpapaa, sfeck eue ne Goi0
[IOJHOCY CBeAeNHs KOHCTPVKTHBUOA sajatn x ypasHenmuo, Ho rpax-
TOBKa 3ajaup [AMMokpaTowM [103BOJMIA JAETKQ MOJIYYHTh H KyOnue-
CKO® YPABHEHHE, K KOTOPOMY CBOANTCH 5Ta 3anava, [ledcrsnTeasHo,
CCM HATHCAThL @:X=a:X, A:X=X:Y K 4:X=Y:2a¢ H nepcMHo-
WHTL JIEBBIE H [IPABLIE 9ACTH 3THX PABEHCTB, TO MOJYHHM a2d X e
—gxy:2axy uan a3: x*=1:2, oTkyla u noaydaeM x3==2a% Camu
APEeBHHE FPGKH, KOMCTMd, THK He 3aNHCBIBAJMH 3aauy .Dﬁ YABOEIHI
Kyfa He TOJLKO MOTOMY, YTO ¥ HHX Jie SLL10 CHMBOAHYECKON amrch-
PLI, HO M TMOTOMY, 4TO OHH He CTABHIH ROTPOC 06 OTECKaHHK ADHG-

2
METHYECKHX 3HaTeHUH wopleli YpaBReHHA 4 He CUHTATH T2 umcaoM,

[Mudaropuiiel, No-BHAMMOMY, YMeJH pellaTh 3aiauy o JeJeHin
OTPE3Ka @ Ha ABe YACTH Tak, uToOB NPAMOYTOJLHHK, NoCTpoeHHb i
Ha BCEM OTDPe3Ke @ M Ofuofl ero uactd, Obl1 Gl pased. KBAAPATY,
NOCTPOCHHOMY Ha BTOPOR 4acTH OTpeska @. 9Ta 3afjaua CBf3aHa ¢
NOCTPOCHHEM CTOPUHBL TIPABHILHOTO TWATHYrOABHHKA H CBOTHTCH
K Kpaapatnomy ypaenenni x?-ax—a?=0. Ha storo taxxe pHIHO,
UTo 3344493 HOCTPDEI‘IHH ]TI]BBHJT[—JTIU[‘(J ﬂH'I‘H}TU.‘IbHI'IKFI pajpewsMa
HHpKYAeM W auHefikoi, Jra szajayva pacemarpupaercs B «Hauanaxs
Eskanga ([V xwuura, |-e npennoxenue).

3amauy O Jejeddn Wapa B TAHHOM oTnowtexun Apxumel chop-
MYJAHpOBAN Tax, UT0 JeTXK0 F0CIe STOF0 YILadoch CBeCTH €8 TOKe
K KyOHueckomy ypaBHenmio.x*—ax?-+bc?=0. [defictruTentto, ¢pop-
3\'1}'.‘]!‘1[303[(3 A.IJXHMC}'LH C malweld CHMBOARKON 3AMHCHIBaeTCH B BHIC
nponopiu (2- x) tb=c?:x? oTkyda # moayvaeTcs KyOHURCKOC
ypaBuenne X? (a--x) =hc?,

JIpyrHe KONCTPYXTUBHBIE 3a14yd, B TOM 4u{le W TPHCCKIU
VI8, TOCTPOCHHE TIPABHABILIX MHOTOYTOJNBHHKOB H KBAIPATYpA My~
HOueK GHLTM CUBELEHBl K PCLICHHIO artreDpadyeckHx Ypamnenut s
paCCVMATPHBAEMBIT HAMH IepHOIT.

XoTs HaM TOUHO HC H3RECTHO, KTO H K@K BICPRUIE MOAYUHI K-
Guueckoe ypARHEHHE TPHCEKWHM ¥IJd, HO MOMIO Aymarh, 'ITO K
3TOMY VPARNENHI0 apabosH3bIMHEe MATCMATHRH NPHXOLHAN, HCMOIL-
IyA HABECTHLIE B 10 BPEMA TPHTOHOMETPHUSCKHE (POPMY.ILL.

B uaernocTH, OHH MOTTIH TPHATH K 3TOMY YPaBHCHATO, paccMdil-
pPHBAs TAHHBIE VION (¢ M COS (p KAK H3IBECTHBIE BCAHTHIILL, A HEKOMBLT

¢ . i ]
vrad ?I-I cog —:}— — KAaK HeH3iBeCTHLEE BEJTHUYHHDI, Toraa



cosq=4cos? % —3cos %j "

YMAOMHE JERy0 W NPaByle 4ACTH NoJAvVYeHHOro Ypapnenus #a 2

T
H 0Go3HayHB 2 Cosp Yepes @, a 2 cos £ 9ep&3 X, OOJAYYHM HCKO-

Moe ypasHeHHe x3—3x—a=0, Ectb ochHoBaHHe myMaTh, uT0 Ypas-
HeHHe TPHCEKIHH yrjia G0 nomyucuo B XI cronerns, B zamereii-
LleM 3TO YpABHEHHE NOJYUAMH MHOLHe Pa3NHuHBIMH  CHOCOGAMH,
Tax, vanpumep, ar-Kamu (XIV—XV B.B), noawayack tcopemofi
[Tronemes u EBkampa o paBexcrBe nponsseiendil OTPe3KOB nepece-
Kawouluxcs XOopa Kpyra, Oan BEIBOY VPaBHEHHMA TPHCEKIIAM  yria.
XOoJ ero paccyMICHHH MOMHO H3JIOMHTH KPAaTKO TAK: HaH MOJAYKDYT
paunuyca R (pne, Bl), ayra AB, BC u CD papun. Ha noayanamer-

Pucz, 3l

pe AM crpoum npyroi noavkpyr c uentpom K. IlpoBoauwm xopiu
AB, AC u AD, voraa ayru. AE=FEG=GH, Fcan pana xopia
AIl, a nckomaa — xopna AE (xepna tpetw ayrn AH), o no teope-
me [TrogeMmen B wetmpexyroaswnxe AEGH ayger

AE24-AE-AH = AG2 {1y
Ilo teopeme EBrknmuna AG=CG u AG’==BC (2R—BG). (2)
‘.'_|L a

Kpose toro, AB2=BG 2R, 1. e. RG= ER . ¥ Tak xak AB=2AE,

2AE?
T Pla== = [Toncrasum BG B (2), moayyum
AR
AG*=4AE*— T (3)
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Hs (1) u {3) moayuacm ypaBHeHHe TPHCEKUHH YFa4
4AE*+R2AH=3R?AE, (4)

[Monoswus, ywto AH coorserctsyer yroy 6ea, ayra AE — yray 2z,
AH==Rsin 3a, AE=Rsin , noayyuM H3BeCTHYIO Temepb (opMyay
.cunyca Tpolinoro yraa,

sin 3m=23 sin a—4 sin®a.

An-Bupynn v Ady-n-JIxy8 (XI B.) cBean x KyDHueckomy ypas-
veiHio x*—3x-4-1=0 azanavy o TOCTPOEHHH TPABHABHOID AEBATH-
yronpuuka, Bor Kax odh npumnk K takomy ypasHenuio, Ilycrs
AB=x (puc. 52) — cropoHa npaBHIBHOTO 9-yrONBHHKA; IOCTPOHM

pasnobeapennuil rpevroanaax  ACRB, rne £BAC=/ABC=80"°
AC=BC=1. Omaowxum AD=NE=EF=FC=AB=x.

[Npoeenem AO_LBC, KF_LAC. Torna
LACB=ABAD=20°, ADAE=LAED=ZLEDA=60"
# EFD=/FDE=4(°, £LFED=100°, 2 DAB=FEC=20".

Cnegosareasto, AE=EF=FC=x, EC=1—x. PaccvoTpumM Te-
epb nogoGHse TpevroapHukH. M3 nono6ua tpevroashuxos ACB u
BAD caeaver

1 :x=x:BD.

Chaenopatennio, BD=x? OD=0B=

B M3 nogobun me Tpe-
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;R —_—x
yroasuukor AOC n FKC ameem | : (l—— -;—J =X L T

Orxyna u monyyaeM x*—3x+1==0 [103].

Jlerko Buaerb, WTO YpaBieHHC IAA CTOPOHE TeBATHVIOALHHKH
ABJISICTCS YACTHEIM Cly4deM YPARTEHHT TPHCCKIHH yraia Xx*—33x—
—a=0. 370 0ObACHALTCA TE€M, YTO CTOPONY NEBATHYIOMbHAKA MOMK-
10, AEHCTBHTCABHO, MOAYTHTb KAaK Pe3y.aeTaT AGACHHA Vroa Bnu-
CAHNOrD NPARUILHONG TPEYTOJBHHKA HAa TPU PABILIE UACTH.

[NonuiTkn peiwenns sTofl 3a14un UHPKYACM H JHEHKOI ne npi-
BOAHAH K MOJ0MHTE IbHEIM pe3viibTardM™, Kdx CTaJ0 ACHO B J1a.1hb-
HelllleM, NOTOMY ITO HCBO3MOMKHO pasiendts yroa p 60° ua tpu
PABHBIC Uacri uupkyaeM n JuHelkod, Fan, ngaue, sra sasaua ne
pelaeTes UHPKyJaeM H annefikofl, mOTOMY 4YTO OHa CBOAHTCH K He-
IPHBOIHMOMY YPaBHEHHIO 3-i1 CTenmend, 8 KOpPHH TAKHX VDABHeHHH,
KAK OYACT BHAHO H3 JAafMbHeHNIErD, HEJh3s TOCTPOHTL NHPKYACLM #
AUHEHKOM, ApalodsniuHile MaTeMaTdKH B CPelHHe Beka 3TOTo, KO-
HEYHO, HE J1Ia7H, 10 OHH Ouan VBEpeHBl, UT0 TAKOIO POAH 3djHuH
LHPKY/IEM H JHHEHKON Be PeIIalTed, H OHH pellalii HX ¢ NOMOLLbK
KoHHUeckux ceueinddl, Flenmomnaya Epyr v paEHOCTOPOHHICO Lilnep-
Gomy an-Cuasxusn (X 5.), DeposTio, BHOCpPBLe, pellian 3ajaiy o
TPHCEKIIHH yIa1a.

OcofenHo samMeTHHI BKIaJ B paspaboTKy reoMeTpuueckoil reo-
pHH RYGHUECKWX YpABHEHMAl BHEC sHAMeHHTHH xopacawen -Owmap
Xafum (XI n, ). On onpenender aareGpy Kak nayky © perueHmit
ypauuennﬁ Mem iy HeTLIMH MHOMQUWJIEHAMH, OCDﬁDE BHHMAIHE
XafaM yaedader pelleHuiy KyOHYECKHX VPaBneHHil, B ToM unciIe
ypaBHeHHA xX*=g, rie a #ABAsercd KyDBoM HEKUTODOro vuoaa, T14-
npuyep, a==38, a=27.., O 4ncieHHOM pelleHHH KYOHUECKOro ypas-
nenua 0BIICTO DHAA OH TOBOPHUT, MTO TAKOE PELIEHHE «HEBOIMOMK-
HO W 408 1ac, ITH .74 KOTO H3 TCX, KTO BJIaJEeT 3THM HCKYCCTBOM,
Momer Goith, KTO-HGVAR H3 TeX, KTO TMPHACT MOCTe HAac, Y3HAaeT
sto,.» [103; 252].

llostomy Xaitaym npuderaer K TeOMETPHUECKOMY  MOCTPOLHHIO
Kapluel ¥ pazpabatuiBACT CeOMETPHYECKYIO TEOPHKY  KyOGHURCKHX
ypasuenntt.  On  paccwarpupact 14 BUIeB kyGHMECKHX VPaB-
HEHHE, NKOPHH KOTOPLIX CTROATCH C TIOMOULLIY  KOHHYECKHX Ce-
YCHHE; H3 HHX OJHO ABYUJEHHOES, IUSCTh TPeXyadedHbIX H CeMb YEThl-
pexuTeHHny. Tak, HanpuMmep, TpPexwleHHoe vpaBHeHHe x*--p’x=bhb
O MPUBGIHT CHAYANA K OAHOpoaHOoh dopme x4 p?x=7p?q, a saten
pewaer ero ¢ TOMOWILID  OKPYRHOCTH X*4y?=—qgx # mapadoiai
x?=py, AGCUMCCA TOYKM TIEPECEYBHHH 3ITHX KPHBHIX OYTeT peile-
HHEM VEA3AHHOIO YpaBlelHs,
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¥ Xafiama Her ellge CHMBOJIHKH H OH TMoayuyaer peuienHe HC M-
7€M COBMECTHOIO PelUeHHA ypaBHeHn: x?4-y?=qx,
X2 =Dy,
a ¢ MOMOLILI0 CJORECHOTO BEHIPAMCHHA MPONODIHE: TaK KaKk anf
{1apaboasl
X

p f—

FEE
i . ¥

MR KPYTA = =% s 7O

p? x2 . oxE -
— == T — = ———— [ PQ (q_x) —x3,
%2 ¥ x(g—-X%) gq—x

Tpufiasasa K JeBOl H NpaBoil yacTH pPX, on noayyaer
x3+pix=pi.
Xaifiam YTBePHKAAET, YTO ¥ YPABHEHHA 3TOTO BHAA BCETAA BCTh
OJIHH NOJOKMTENbLHBH KOpeHs, PAccMATpHBAR NaJjee YpaBHEHHE BH-

Ad
ta=bx (a=pZy, b=dq’),

o1l pewraeT €ro ¢ HOMOUIR0 napatoasl X?=7hy H JCROH BeTBH pae-

1]
HOCTOPOHHeR rumepGoTb X*— Tx:yz. A6cuuccsl Touex nepece-

ueHHA OYAYT KOPHAMH PACCMATPHBAEMOrC YPABHCHHA, Xaiiam yka-
ALRAT, UTO R 3TOM CAyude MOTYT GLITH NBA HOMOKHTEILHBIX KOp-
15, OfHH (KOPAA KPHBble KacawIcs) H 3a1ava Moxer OnTb HCBO3-
MOJKHON (KOTMlA KPHBBIE He NepeceralnTes).

3aTeM oH HAXOXHT KOpHE ypammenus x¥-+a=cx? ¢ TOMOLLLIO

i J— i -

napatoas y2="Va {c—x) ¥ runepGonsl xy==Va% a TAKKe paccMat-
pHBAET W APYIHE KyOUYCCKHE yPABHEHHS, YCTAHARTABAS [IPH 3TOM,
CKOJIbBKO Kamaoe H3 HHX HMeeT KopHeil (I0ACHKHTeNbHBEIX) H MpaHd-
ubl NONOKHTENBHBIX PCTIGITHE,

Taxym 06pasoM, XalaM CO3AAT TEOMETPHYECKYID TEOpHIO KyOu-
UeCKHX YPABHEHHH, KOTOpas NPOJNHBANA YiKe HEKOTOPLH CBEeT ¥ Ha
pellenHe Tex YpaBHEHHE, K KOTOPHM CBOMHIMCH 3allaun YJABOEHHA
KvGa, TPHCEKUHH YIia, TOCTPOEHMsS TPABHIBHLIX CEMUYFOABHHKA i
JAEBHTUYFOAbENKA,

Pasnutie wjef XafgaMa NpHBOIHAC HEKOTOPHX VUCHLIX cTpal
Wenama X HODHM ODMIHHATBHEIM METOIAM pelleHHs Kyfuuecknx
ypasnenuit, Hanpamep, aa-Kamu jpan HTEPAHOHBELWH MeTod pelle-
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x*4-q
HHs1 ypaBnenns x*—px+4q=0 HIm x= —— , KOTOpOE ToJep-
P

JHT H YDaBHEHHE TPHCEKIHH YIJa.

PacemarpuBas ypasnenwsi, HMEKOIIHC BechMa MAJHBIE  KODEHs,

MOJKHO npeHefpeus KyGoM a1 nepBoro  npubamxenus., Toraa
’ 1. g2 < 3 Tl

Xy 52 _I.-l._ =g, Xs= q I a . Xy= ﬂ_, Wy u._[’--.
P P P P

H 3TOT UpOUECC CXOJHTCH.,

3nan, nanpumep, sin 3o, MOKID € MOMOUTLIO 3TOMD MeTOA3 HaliTh
npubaHkKeHHOe 3HaueHHe sina. Hmenno traxum nytem aa-Kawn na-
wen 8inl®=0,01745240643728..., uT0 HMeNo sHauenHe W A7 COCTAR-
nepgHA TalJnul B aCTPOHOMHM,

Caeposatensno, apaBosdbiUHBe MATEMATHKH, B TOM YHCJIE H
MNpeiKH HAPOLOB, HACEASIOIMHX CPeAHea3HATCKHe peCcryBaHKH, He
TOJIBKO COXPAHHAH MHOTOE H3 HACAEACTEA APERNHX TPEKQB, HO BHCCIH
H cBOM OPHTHHANBHBIH BKAAJ B TEOPHIO PACCMATPHUBAEMBIX 38784,

B esponeficKkHX cTpaHaX

B snoxy Bospomxunenus B psae epponefickux ctpan (Mraaus, Tep-
Manuf, Ppanuuda, AHIIHA H ADP.) HAUAMH HOABJAATHCH CTHMYJIBL A0
OCBOENHMA HACTEACTBA NPeNIUECTBEHHHKOB M AJA PasBHTHA HAyKH.
BHoBb nosisuics UnTepec ¥ MaTeMaTHRe, B TOM YHCJE K PACCMATDH-
BaeMBIM 33f1auam.

Jleonapno Ilusancknii, nanpumep, B «Knuie kBaupartoss (ok.
1225 r.) nuitancs JoKasaTh HepaspeliHMOCTs YpaBHeHns X%--2x74-
~+10x==20 c noMousio KBAAPATHEIX HppalHoHaabHOCTeR X KH. «Ha-
Hame,

[MepBnie cyutecTBennble oTKpoiTaA esponefines (Peppo, Tapraases,
Kapnano, ®eppapn, Bombeaan, Buer) ornocuaucs K aare6pe H oco-
GEHHO K peIleHHIO VDABHeHHH 3-ii CTeNeHH, K KOTOPBIM, B YACTHOCTH
CROIMJIHCh H 3a1a4n yaBoeHud Kyba, TPHCEKIHH yraa H NOCTpoelne
CTOPOH MPABWIBHHEX 7- U 9-yrofbHHKOB. TH 3a0add B TO BPEMS pe-
HIATHCE TOUHO H PHGIHKEHHO apAPMeTHYCCKH H FeOMeTPHYECKH;

Tpucekuns yraa. Esponefickie MATEMATHKH B PACCMaTpUBaeMblfl
NepHoOI NpelI0HHIAHd MHOIO DI'IG{'.OﬁUB TPpHCERKIHH YIJIA, Mut BOCINIPO-
HaBeleM 31eCh TOABKO HEKOTOPbe H3 HHX, 3JHAMeHHUTHI HeMeUKH
KHBOMMCRI, TpaBep, CKYABITOP, ADXHTEKTOp H HHiKeHep Aaplpexr
Hiopep (1471 — 1528) Gula ¥ MaTeMaTHKOM, HAMACABINAM PAML KHHT
H no reometpud, Ero knura «PyKoBOACTED K H3IMEPENHIO IHPKYJIENM
H auHedikoli» (1525) Geira QakTHYSCKH nepBbiM yYeOHHKOM [0 Ieo-
MeTPHH Ha HeMeUKoMm sasnike. B srofl kuure A, Hwopep zan takol
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criocol TNpROIHMKEHHOro fejeHus yraa ASB na TPH papnsie UacTi
(puc. 53). M3 mepmunael S NpPOH3BOABNLIM PAHYCOM ONHCLIRAEM
OKPYXKHOCTh H CORIWHFEM TOUKI
nepeceUcHHA CTOPOW YTJaia C OKPY -
Hoctuio xopnoft AB,  Heaum 37y
XOpMYy HA TPH PHBHbIE YACTH B TOU-
KdX I'I] H Hg (AHL=HlHQ=RQB)
s royex A u B, Kak u3 nenrpos,
paguycaMu AR, =R;B onucupaem
AYTH, Nepecexkamiiie OKPYHKHOCTE
B Toukax Ty m To Ilpesenem RS,
JAB- u RS 1 AB. Panuycaun
A3,=BS; nposoaum ayru, nepecekawoune AB B toukax U, u U,
Hyru ATy, 59 v T:B papunl mexay colol, Tak Kak CTACHBAKTCA
paBebIMH Xophami., YTo0bl HATH TOYMKH TPHCEKUHM yriaa X B Xz,
Jwopep aeaur Ha TpH pannule uactH oTpeakd U; w ReUs Touxamu
Py, V| u Py, Vo, 3artem panuycavu AVy u BV, uposogum 1ynu, xo-
TOpbIE NEePEeCceKaloT OKPYMKHOCTh B TOYKAX Xi- H Xz. COeIHHHB 3TH
TOUKH ¢ 5, NOMYUHM JejieHHe JaHHOrO YrJa Ha TPH paBHbie qacTH ¢
XOpoUIHM NPHOJHMKEHHEM K HCTHHHBIM BeJHUHHAM.

~ P. Jlekapr {1596—1650) B ceoeir sHamennroit sI'eoMerpru>, no-
JOMHBUIEH HAYATO C)"U.I,EC:I‘BUB&IIHH AHAJAHTHYLCKOH TeOMETDHH, MHO-
ro MEC‘]‘E OTREJ pEUTBITHH) 3anmau, KOTODKE CROMATCHA K YPABHENHIAM
3-it u 4-f1 cTeneny, ¢ LOMOWBI0 KOHHYECKHX CeYENHH, ITH 3a1duM,
Kak yxaswipaer Jlekaprt, moryvr GulTh CBeIeHB K ABYM 3ajauaM:
TPHCEKUHH YIJIa H YABOeHHIO Ky0a, T. e. K NOCTPOEHHIO IBYX cpel-
HHX nponopuuoHaneHulx [37; 99—100]). Cnoii «Cnoco6 nenenusa
yriaa Ha TPH PaBHbLIC HACTH» ,[[Bl{i-ip'[‘ ‘HAYMHAST CO CBeleHHSA aTol
3anaud K KyGHUECKOMY YDPaABHEHHIO,

[Tycro tpebverea pasgeauts yvron NOP (mau ayry NGTP)
(puc. b4) wa TpH papHmce uvactd. Ilposenem
oxpymitoeth  pagnycoMm  ON=1 wn3 mepunim
yraa, kak us nentpa, Ilyete xopna NP =g,
xopav rpern ayrn NGTP  ofossauum  uepes Z.
Honyeruw, yro 1oukd G u T aeaar ayry NP Ha
3 pasubie vacti. Ilposenem ON, OG, OT, OP u
— GS|/OT. Toraa #3 noJoGHA TPEVIOJABHHKOB

Puc. 51 NOG, BNG, RGS caenyer, uro NO : NG=NG:
GR:RS, wm 1:Z=Z:GR=GR: RS, GN=73,

RS =723 Jlerko aaMerurs, uto NP=q orauuaercs ot 3NG=NG--
+GT4TP na peanunny, pashyio RS=Z3 1. e. q=3Z2—7° nau
23—37+q=0. K stomy ypanien{i H CBOAHTCA 3a1auya O TPHCEK-
uun yraa. Jaibuwe pacemaTpURAcTCA BONPOC O DOCTPOCHHH KOpHeH
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atoro ypasuenns, llpuuew m aTofl knure Jekapt yTmepmiaer, -uTo
C HOMUUBK TOJKKQ THPKVAA H JIHHCHKR MOCTPOHTb  KOPHH TOJIY-
YeHHOTO ypaBHEHHS HeBO3MOMKHO, H Booflle «Tejecisle  34]adH
eTh3a NOCTPOHTL §e3 NOMOIIH KOHHUeckHX cedcHuil». OH Tame Dw-
TaJCA D0Ka34Tk HeBO3MOMKNOCTD PEIIEHHS 3TOH 3aAa1TH € NOMOILBI)
UHPKYAA M JHHCHKE, HO ¢deaTh 310 eMy He vianoce. Ha koHHYe-
CKHMX CeYeHHHl, HCINOJB3YCMBIX NPH pelIcHMN «TeJIeCHLX 3a1au», OH
npeanoydtag napabony, MMenno ¢ noMonisio NepecexaiouiAXca ma-
patoniT 1 OXKPYAHOCTH OH HAXOAHT KOPCHL MOAYYCHHOTO KyOHUC-
CKOTO YpasHeHHS, VAOBIETHOPAIOWMN] 3anaue feaeuust yriaa NOP
Ha Tpu pasubie uacta [37; 100].

B XVII cTonerun FpuceKUHIO yIia OCYILECTBASIH PASHBIMH COO-
cofaMH B Apyree 3Hamenutele yueunie. M. Heloton (1643—1727),
HATPUMED, HCOOAB30BAJ METON BCTABOK, IPHURM BCTABKa CTPORTCA C
HOMOUWBIO KOIXOHAK (pHc. 53).

i

Pae. 55.

[lvere AB — xopna, ctarusawwan ayry AGB, xotopyio Tpedver-
cA pa3uednTh Ha TPH paBHbie yactd, llposenem nuamerp AMC n
npsmyw CB. Mexay npononxennem CB u xopmoi AB BcraBum or-
pezox npamoii DE tax, wroést DE=AC u npogonxenue DE npoxo-
ange 6u gepes ucnrp kpyra M. Torpa touka G pasaeant ayry AB
ol e 1
Ha Ane vacth: GB= —3— AB, a caepomarenwsio, v X GMB= 5
L AMB. Hoxaxewm sto: coefHHdm Touky B ¢ Touxofi F (cepeaunoi
DE). Torza DF=FE=AM=BF (AB_LDC), u noromy £ZBMG=
=GFB=2/FDB=2y.
Caegosateasno, ZBMA=/GMA-/BMG= (}-}¢)-+2¢,
2 BMA
rae g ofosnavaer yron FDB, a ¢ — yron BCM= o i

iz



£ BMA ]
Torga S BMA=3p+ :—2—- =3/ BMG, uro v TpefoBasocs A0Ka-

3aTh.

B XVIi XVII B, nexoTopsle MATOMATHKE JSTHAH YROT 1d TPH
pi]l_ll!!.IC TACTH C UHIMOUIEID 'K}".TI'.TT-KH [lackaddas B ¢ MOMOULLI KpH-
px Hesa, Yupurayvaa, Keyna 0.

Ha Meronop, npeliokKeHnhx MATEMaTHKAMH XVIH B, ana pe-
Wewns 3T0i 3amaun paccMoTpum roaeko Metox  Kaepo (1713 —

1765).
Han £ CBA (puc. 56). Hz Bepumns
yraa B waskuM-pudyiIe  pannycon omnu- i £

uien okpvaoets.  [lpeanmonomnm, vro  pr
npavwe B B nmeant  ykasanduii -
yiro na Tpii pasusie uacti, AD, DE n
FC — papusie xopast 1 DE — Hopmann
Kk urpeaky anaMerpa BF. Torma CE=
=FE=2EF. Touka T Gy1eT AemaTb Ha
OAHOHE B3 BCTBCH Tumepbonsl, 404 KOTO-
po# touka C — doxrye, BF — anpekrpy-
ca, rorna coad A — mepuiwsa, o CA=

CH, sreenrpucurer o=CLE: EF=2.

P, 36,

3

Denmwia sTopoft setsu  ruiepbonnt B rouke A, GOKYC B TOY-
we Cf, 1. ¢, CA'=AC’  CaegosatcauHo, ccoan Hz  Touxn B pan-
uoro vraa ABC npoBeCTH OXPYMNOCTDL, TRPECERKAIUYI CTOPOHB
yraa B gaxux-to roukax A u G, a aaTeM UOCTpUHTE THIepbOdy Tak,
yTafu aas oinoft vz ee sBersel Touka C Gmaa QoxycoM, a JTHHNRA,
JENIEN 3TOT VI Hoioiay, Owuaa 0w ee AnpexTpreoi, To, eOGIH-

- 2
s toukd A u C o ortomus ot C orpesox CA'= 5 CH (rae H

ceperida AC), moayuuy touxy A', KoT0pad BYNCT RePUIMNOH 3TOR
Be1By runepdonas, Touxa mepeccucHus 3Tafl netss  ruuepGoabl ¢
S

oxpviuoctuia {1, B} pa3tenHt oyry na aBe  4acrd, rie EC=
bt
=-— AC, a caenosarenbno, L CBLE= I < CBA, Bepunna sTO-

POl BeTBH THIepOoasl AoamHa HaxonuTLes B Touke A, a dowyc ee
C’ — na npoioakeHun CA, roe AC'=A'C™H,

¥anoenwe KyBa. Paspitue yueuun o) adredpanuecknx ypabHe-
umix o XVI—XVIII BB, npoano cBer 4 Ha YpaBHeHH:d, CBASLIBAIO-
wHe Beawuany pebpa HosBoTo kyba (x) ¢ pefpoM jaHHOrO KyOa
{a). loaprenve ofmux (Gopuya (Taxk HasuwpacMuie dopmyan Kap-

8 C. [, Geaganpos 113



landa) No3BOANIC paccMarpheark  3anady x¥==20* wan sadauy o
HAXOMIAEHHH apHQMETHUCCKOTO 3HAUSHHS KOPHA RyOHUECKOrO vpaB-
HEHNAS, XOTA W TNPKNHA BATHA HA 3TV 384Uy OCTABAJCH B CIUIC,
KEI’IJ[E[) ll].lH IIGLT]JOEHH!-I ABYX CPENHHX HPONOPUHOHAABIILIX Mo
ay ¢ v b=2a ucnonb30Ba7T HOYIEHHYKS HM KDHBYIO — IEOMET{4¢-
CKOE MECTO TOHEK yi DepeceueHus Jdyua (05, Bpallalwiieroca B p.ioc-
Koetd Boxpyr Toukd O, Ha KOTOPOM DAaCHONOMKeH OAHH H3 KATeToR
Tpeyroaweika OMB ¢ nocroaxsoft runotedysoffi OB=Db (=2a}
¢ viyi LOS, ¥paoueude 310l KpHBOf, KaK TCNCphb H3BCCTHO, B MO-
JSLPHOB CHCTEMe KoopAHuar r=hcosp, a n aexapronoft (x3-ys) =
bx*. OM-—cpegnes nponopuuodansioe Meaay OB v Ov (MB_LOB) .
3aduxcaporas ayu OS5 p nodoxennn Ovg MySy, rae Oyy=0A—a,
H npoBelsa yovoLOSe, a VeMyLOB, torna  no ceofctBy KpHBOH
MB_LOS,.
Tenepw oveBuana i : OMe=0V;;2a, OVy: O0My=0M,:2¢q,

a:0Vy;=0M;:2a (puc. 57, a).
Otgyna u caeayer a: Ovy=0v;: OM;=0M,: 2a.

Hexapr paccMaTpUBaT IPUMED HAXOMKASHHST CPELHHX [pOLDE-
UHOHAAbHEIX C NOMOLLBIO napaboast x¥=ay H Kpyra

O

ROTOpLle MOMHO NOTYUHTL H H3 =

.<];<

:? . Ipu cosmecr-

HOM pPOoHICHHN 3THX },’pﬂl’!.’ll’.TTT'{ll»'T noayvudiTea fape Cp&!,ﬂ.i—lHL‘ R "'Il'-\;
UHOHAJbHLIE (KDODIHHATEI TOUKH [IePecCUCHHA Napadoisl H Oupy -
HOCTH) MeXay a u b (B vactHoctn b=2a).

HeloTon ToMe MposBHa uHTEpPOC K ITOH  3a74UC W yKARAA Cno-
co0 HOCTPOEHHA NBYX CpeNEHX mponopuwonamihamx [118; 211]. Os
cOCTOMT B caenymomes, Jlauw asa orpeska @ u b,  Ilyere a=AB,
toyka C meaur GTpemi{ AB nomoaaw, Ha touxn A kax us e 1pa,

pannycom AC= —-on XPYKHOCTR (puc, 57, 6), Oriosum

orpesog CD =D, CDL‘I.HHH".I touxn B u D, 11a npogonmennn CD oo
verny touxy B, ytofiu otpesox EF (touka F ua upogomkedny BD),
NNOADIIKENHE  KOTGPOTO OPOXOINT Touxy A, papHaIca painyc }-

o

Kpyra ;— , Torna, yroepwaaer Heioron, CD, DE, AF = AB fvayT

IpelcTaBIaTh reomerpuueckuit paj, t, e, h: AF=AF :DE=DE :«
Caeapsateabto, otpeskd DE u AF 6y1yT cpefuMd NPONOPIHOiais-
HEIMH MEKIY JaHHEIMH oTpe3kamu ¢ u b,
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B XVIII crosetHs HHTEpec K 9T0H 3afave we ocaabepan, Oua
BKJIIOUATACH B UHC/IO TeX 3ajay, 3a pellieHHe KOTOPhIX HEKOTOpbie
AkajeMun HAyK Hadnavyajn JIcHCXKHBe npemds, bLonbwofi motok
«TPYLOB» KBALPAaTyPILAKOB, ¢KyOaTYPUIHKOBE® H «TPHCEKUHOHHCTOB,
4 TAKME POCT MHCAA MAaTeMaTHKOB, CHHTABIIHX, UTO PElIeHHe 3THX
54741 ¢ NOMOULBIO LWHPKY/AA H JMHEAKH WEBOSMOMNHO, BHIHYIH/H

4 al e
Ma/
22 y.M 5
b
\ \
7 | '
0 LY X
A v, XV; 8
E
7}
F
D
8
&
Pus. A7,

Akagemiuu Bo 2-f noiopude XVII cronerus orkaszartecst ot pac-
CMOTPEHHH 3THX pabuTr K OrMEHHTh pelieHHA o npeMmusax, Oapnaxo
3TO MOTJID TOJNBKD OCAabHuTh, HO He JArayluTs HHTEpPEC K STHM 3a-
AdYLM, TAK KAK OAH OCTABAJHCL  UO-UDeRNeMY - €Hepasraannoll
aarajkoii». B 2To BpeMA APOIONMKATHChL NOHCKH TOWHBIX H NpHOIH-
AEHHBIX peweini 3apasu o6 yABOBHMH KyBa ¢ NOMOWLLIO Pain#Hd-
ubix cpetctsil

ffocTpocHHe NpPABNABHBIX MHOTOYTONbHAKOE, 3anaua nocTpoe-
HS OPABHALHLIX MHOTOYIOJLHHKOB {/e7eHHA OKDYMHHOCTH HAa paB-
fHE UACTH) RPUBIEKANa K cefe BIHMATHE H SRPONEHCKHX MaTema-
TuKoB B 3un0xy Bospoxaenun, Kpome rteopeTnyeckoro Hutepeca,
CBA3aHHOTO ¢ pafoTaAMH TPEKOB, PeleHHe 310f 3alaud GbliI0 BaHo
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AJAS HEKOTODWX peMecieHHHKov H ocofieHHO I7A pa3BiBABIHEficH B
TO BpeMA ACTPOHOMUA,

Apesnue TDEXKM H MaTeMarHKH <rTpad  BocToka, Kak BMIFG A3
HPEABAYILETD, YMEAH CTPOHTL UHDKVIAEM M JUAEHKOR MIOTHE MIIO-
royroneHuxH, Haxomknende CTODUH HEKOTOPHIX  MIOOYTOMBHHRUB
BHI CBEJIH K DEIIEHHID KBAJPAaTHbiX M KYyOHUEUCKHX YDABHEHH,

Esponeiickye MaTeMATHKH B PACCMATPHBAEMBIA TEPHOL TOJTYIH-
AH HOBLWe CHOCOOB pellleina TacTHBIN BOITPOCOBR 5TOf 3a1317M H He-
KOTOPHI® BaMKHLIe pe3yabraTe Haa offeh tcopum ee. Hampusiep,
IHAMEHUTHHA HOMOUKAR xyv1oxank Hwopep {1471—1528) ¢ noMowsio
BHPKYAS HOCTOAHHOTO PACTBOPA H JHHEAKH 120 cuocod BpubinkeH-
HOTO NIOCTPGEHHA NPABHILHOTO OATHYMOABHHKA H crmocof opubnH-
WCHHOTQ TOCTPOEHHS NPAEBUNBHOTO NEBATHYTONBHHEA, KOTODLIH H3-
BECTEH N0 HA3BAHHEM ¢PLIGUHE DY3Hpbe.

Cnocot Hiopepa MOXHG HIAOMHTD KPATKD: UHPKYJEM TIOCTRSH-
noro pacrecpa OB nNpOBOIHM OKPYMHGCTE H TEM M2 DACTBODOM
DNpOSCIAM TPH JYCH B 3TOM XDYTE, KAK 3,=1~:alaauo ua puc. b8, Jarem

paanycoM —- OB nposoanm  Korl-

LEHTPHYECKHI  KPYT, KOTOPIND me-
peceuct fApe Iyry B Toukax d u e
Xopnra de ¥ Gyacr (NpHOAAMKEeTIO)
CTDpOHOﬁ NpanrAbROro AEBATH -
YIOIAbHHKR, BIMCAHHOCD BO Bropei
RP¥T.

Deppapn (XV1 B} ¢ NOMOUILK
TOOPENT ITroneves A8/144Y 0O -
C'i'pOCHHH NpasiJbaOT ceMHY MOVIE-
dka CBea W DETHEITHND K}’ﬁHHECKDI"O
ypapRcHas 15 x2 Ox- 1=0. Bo-

m YIaTNOGICHEE MYV
Puc. 58. A8 B,...-__ﬂfﬁﬁ.ﬁﬂ opmy

Clzn == l/ 2_}"4_&2“'

K nocrpoernw 1D-yrogeuuka B 3TOT NCPHOIL CTEIM MOMXOAMTD
K&K K 9aCTHOMY CAYHAI0, BLITCKAOMEMY H2 TeOpHRr O TOM, YTO CaH
g B b OBa LeAblX B3AHMHUO MPOCTTAX UHCTH, TO MUMHO Halivu gBa
TaKNIX [eNWX TOMOKHTETbNEX YHOIO X H ¥, 1T0 OYIET BRIIOMHATECH

"
L

x ¥
paBcHCTBO bx—ay=1 Hamw — —— S =g Ecam a-b=n, 10
A 14

BYneT BUROAHATECA DABEICTRO
2 Zax 2ny

e e (1
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b . 2a En
Ecay —— paccMarpuBaTh KAK D-0 14CTh OKPYMKHOCTH, 3 — B £
n a

— KaK &-10 # b-w 4acts 3TOWN URDYHHOCTH, TO, 3RAH, KaK IeTITCh
OKPYMHOCTh Ha @ # b paBHEIX wacTed W I0JICTABAAS BMECTO X H ¥
COOTRCTCTBYROMEC YUCAA, MOMKHO DAZIeinTh OKDYMRHOCTL HA n pas-
HBIX 43CTEH HAH BIHCATE NPDABHILHBIA N-YIOJbHKEK,
Hanpryep, ecan a=25, b=3, x==2, y==1, 1o, nogcrapias 5 (1),
NONYUHM
2n in 2

EEIJ'

Caenonateanno, ecan A — HauaibHas (HyJeBas) DEpPMI¥HA ns-
THYTOABITHRA W TPeyroaniHaka (puc. 5%), 70, COBIMHHE NepRYI0 Bep-
UIdHY BIHCANHOIO B KPYT NPaRAABIONG TpeyroasHuka (F) @ sro-
pylo — agrnyroaskuka  (C), monywuM o CTOPOHY  HPaBRJABHOIG
15-vronrnuka (FC}.

Momun  cropony 15-yroJnnnya  TOJAYUHTh, COSIHHHB  TOYKH

Dw G, tar gax Touka (G — BTOpag  BepuiEHA TPEYTONLHHKE
o - 2 2m - 3
& T} — 1peThA BRpUNIHA OATHYTOARRNKA H BLITIQTHASTCE
I 6n .
paBelictay S SR S [Moanaysce  3toll  reopuelr cropo-

Hy 20-yronbHBEA MOMHO CTPOHTL, COCHMHHE HePHLIe BERLIAHL KBad
para H [ipHLBHthHUL'U I'IﬂTHYI'U.'[h—
WHKA, BAMCAHHBIX B jJdHHBIA
1 1 1
KDYT, TAK KAK— —= ——— , #
pyr, t o 4 5 ]
cTopoRy  30-yroaLHHKA,— o0 aH-
HUB. BepIUWHE BIHCAHHLIX lIpa-
BUABHEIX NATH- H WECTHYIOIb-
! L !
ZHKOB (-— = ———1, Hoam
5 B
MHOTOVTOABIHER MOMHO ORLEO
CTPOMTE H NpoMIE, 3Had  9TC
20=2%.5, a A=2-15. o Te-
iEPh  CTANORHANCE  ACHD, UTO
HHEPKYIes M AUHEeHKON  yMOMAD

1z



CTPOHTL DPABHJABHLIC D-YFOALHHKH 0pA O pABHOM He TodbKe 27,
2%.3, 2°-5, Ho u npn n==2%-3.5 W BooBuic mMpu n=2" gh, rae a u
b — B32MMHOQ NPOCTHIE UHCIA M HDPH YCJAOBHH, UTO d- H b-yroAauHuxH
CTPOATCA UMpEynem H nHeefikofl. Ilpasaa, udcna a u b uoxa orpa-
NHYMBAAHCH SHAYECHHAMH 3, 4, 5 B 6 H MX nponaBefgeHuamMu Ha 2%
Ocrapancs OTKPHTEM BONPOC O BOSMOMHOCTH [OCTPOEHHSN UHDPKY=
qaey | OIHACHKOH NPABRABHLIX MHOFOYTOJBHHKOB € UHC/IO0M CLOPON
n==79 11, 13, 14, 17, 19.,,

Haspesana neoBxojuMocts coznankn ofulell  TeopHH OedeHHA
OKPYMHOCTH Ha paBHble YacTH UMpKy.neM H auuelxodt., B pacemar-
pHBAEMHH TICPHOA MHOroe BHIIO CAENAaHO WIS UOAIOTOBKM NOUBLL
ana aroft teopur Jlarpanxem. Kortec v Myasp obpatunn BHuManne
HA CBA3bL ypaBRenufa X"—l==0 ¢ neneHueM Kpyra Ha n paBHHX uac-
ter, TeopHio MHOroyrodenwkoe passusan w Meficrep (1724—1788).
Ho ofmecit Teopun He OHJO co3nano. 3aflaya OoCTaBajlach Hepe-
WeHHoH?,

Ksanpatypa JyHouex

I'unnokpar Xuoccxkuit (V B, 10 H. 5.) NPOARHJ HHTEpPEC K KBADi-
TYPe JYHOueK, NHTAfACh ¢ HX MOMOMLIO CKBAJPHPOBATh KpYr LLUpP-
KyAeM H JHHefiKof, XOTA OH H NOJY4HI BaKHbe pesynbTathl (Tpu
cTyyasd KBaOparypel JyHOUeK, cM. I I}, HOo JDCTHUL CBOEH HEAH OH
ne mor. CTONKEYBUIHCE ¢ HEMPEeONOAHMOR TPYNHOCTLIO HA 3TOM My-
TH H He OHEelHB CAMOCTOATENLHOE JHAUeHHe NpoSeMul KRANDATYPL
ayHouex, B Hpesned I'peutn, no-BuiuMoMy, oxaaflelld K Hedl,

B Tpypax apaGof3niyHBIX MATEMATHKOE

Hexoropuie apaGossbiilbie MAaTeMAaTHKH PAacCcMarpHBaldd Kpyro-
Bbie JIYHOUKH, XOTHA CYLIECTBEHHO HOBBIX DE3YNLTATOB OHH HE NOJy-
unnd. Hanpumep, An-Kawn s 1pakrare «Kmiou k apudmernkes
Janl Takoe OMpelesieHHe ayHouxku: «JlyHouxa — mJockas foBepx-
HOCTh, OrpanHvenias JAByMaA AVTaMH, 11e 6OALITHMH, UeM NOJOBHHA
OKDYKHOCTER ABYX KDYTOB PADIHX HIH PA3NLX, BRUVKIOCTH KO-
TOPLIX HANpaBJeHul B ONHY cropony. Eciin e Kammas 3 OBy% Ayr
GoAbIle NOJNOBHHEI OKPYMHOCTEH, 9TO HasbiBaeTcs nonxosoil», {«lc-
TOPAKO-MAaTeMATHYECKHe HecaelosauudA» B, VII, 1954, crp. 161).
Jadviie o roBopatT 06 ux naowansx: «<IlIowans JYHOUKE 1T NOAKO-
BBl €CTh PA3HOCTh MJAOHIAJLeH NBYX CerMEHTOB, @ciH BOOGpasdTh J1H-
HHO, CORNHHAIOIYI0 HX xonub», Ho 3gech ne paccmarpHBaercs sa-
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1ava 0 MOCTPOCHHH OpAMOJHHeHTION QHIypw, paBHOBenaHKol JYHOU-
K& WAH ONKOBC, :

HauGones u3secTHHE pe3yabTaT, CEASAHHBIH C KBaAPaTYpoOil Jy-
iovnex, OblJ DOAyTeH B To Bpevs 16H ax-Xaficamow (965—1039).
On nanucad clenuaIbayio kHECY «0) Jynouraxs», B KOTOPOH YIIOMH-
HACT o pe3yabraraXx PHnnoxkpata XuwoccKOTOo H MATAlEET NOJYYeH-
HEIC MM HOBTIC peayaeTaThl. Ero pesyabtatsl nertieJoBaHHi CBOMCTB
KPYranny AyHIouex, H0-BHAHMOMY, HE CTOML CYIIECTBEeHHEI, TAK KaK
B HCTODHYM MATEMATHKH COXDAHHJICH TOJNBKO QAHH Cay4al KBalparty-
pbl ¢YyMMbl IBYX KPYroBBIX JyHOUeK, paccMmorpenuulft M6x an-Xa#-
CaMOM B PO YKa3aHHOH padote. JTOT e peavanTaT, Kak naubonee
CYIECTBOEHRLIA an-XakcaM HANO®MWT U B Apyrofl csoed kanre sKpaz-
parypa kpyras, kotopan [ 3yTepom [epeBeleHa Ha HEMELKHH
wapik B 1899 r. 6H an-Xaficam nokasan caelyiolyio TeopeMy: «CyM-
Ma niouiajfedl gyHouex, of6pAa3oBAHHLIX MOAVEPYTAME, TOCTPOEIIE-
MH Na FHOOTEHY3E H KATCTAX NPAMOYTONBIOTO TREYTOALHHKA, KAK HA
JMaMeTpax, panHa MIoIEAH 3Toro  TIPAMOVIOABHOTO  TPEYroJbHH-
Ka (pHe, 60). '

Hokasareapcrse ero obHuHO  M3aa-
raior tak. Ha runoreHyse m kareray
AATHOTO NPAMOYTOJBHOTO TDEYTOMLHHKA
ACB crpous moavepyri. [lo Teopeve
Mudharopa  ABRZ=AC?4-CB2%  Hcenoas-
IVH HAINECTHVIO TeOpPeMy: IVIOWAHH Kpy-
OB OTHOCHTCH KdX REQAPaTH HX nHa-
MUTPOB, NOJAVIaEM

Saep=054% c|Bey », Pre. 6.

T.coii Temeph OT PABHBIX OTHUMEM paBHHe (3AMTPHXOBAHHEE ofllHe
SOPMEHTH), TO OT MOAVKpyra Ha AB ocranercs npsMoyrofsHui Tpe-
vroneHk ACB, a oT NOMYKPYroB HA KATeTax OCTAHYTCA JYHOUKH 1
o 2. ClenoBartensHo, CYMMa maouianefi ABYX Jynodex | u 2 pavHa
naonnagn tpeyroabnaka ACB2. Dtu ayHoukm 4g-XaHcama HEKOTO-
prle aBTOPH OWHGOUID NA3wBaloT «IyHOUKaMH [Mnmokparas, a me-
KOTOPBIE CYHTAIOT STOT Pe3y/AbTar UACTHBIM CAVIAEM NEpBOTO Cay-
uas Tummoxpara, Ha camom ®e mene cayuafl THonokpata noogyuaer-
Uy u3 Teopembl an-Xaicava, koraa OC_LAB.

B tpynax esponefickux MaTemathkop {XVI—XVII e8B.)

Laponeitckie vartevatukn Hauntax ¢ XVI—XVIL sn.  yneaanu
CpAapHATEIbHO MHOTO BRHMAHHA H KBaAPaType JYHOUEK, N0JY4ad
HOpUl CYIMECTRENNO TOBble, BarkHue pesyanTarte, llpuuem mpoGae-
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M KBHADPATYPL JYHOUEK BRICIVOAST TEHEPhL KAX CAMOCTONTEILIA
3ajana, ITe3aBHCHMAR OT KBAIPATYPU KPYTA, DTO, BEPUHTHO, WOMK-
HO OOBACEATE TCM, 4T0O B 3TO TPEMS CTANOBATCH dkTyadnyafl npodae-
MA HAXOMTENHT MAOLLALSH, UUPaHUIedERS  KPIBBIMA JiuMdAM Il
UG BEMUB TEA, UIDAHHUEHHBIX PAIANTILIMH  OOBEPXHOCTAMH, CONLE-
WTCH HITTerpandoinse Meroas, Hapaay o apyrumu epeictnany pe-
WeHIH IIHX 384810, MATEMATHKY HCUOTLIORATH TIHDEVIL M JLHLESH Y,
BLIACHAA HX BOSMOMKLOCTDL P HAXOMTENHA TLIOULHAe] «puBOsuned-
HBIX Guryp.

I3 3707 MepUnT B UHET0 pACCMATPHBARMLIY AYHOUEK DO DEH0-
UEHHL N HEKPYIOBLIE JAVHUUKS, 1 TAK 1Ta3bIBAEMBIE OTHPL ILIC f ¥io-
NHIE JYI0YKH.

OanuM M3 Nepsely  CBPONCHCKIX  YUCHIWX, DACCMATPABHBILLLY
KRAJIPUPYEMBbe KprRoangelnne hurvpu, 6o Jeonapro ga Drast
(1452—151%), B XVI 5. opuravadabtble pesvibraThl B TCODME Hity -
ropsX aynouex uosavaua Buer.  3aveM BoupocaMy, cHAIATINLE O
JyHouKaMmi, sanuvancs Juoune (1600—1663), Jleovavn (15U5—
L672), TMapue (1636—1673) o Ipyrie vaanisnecTibe y€enbie 3
vweropan maredarikd. B XVIL cTodeTnd «oTKpLITLIMASR 35 HOUKAMY
zauuMaaice Jleiidou, Unpuraya, Bannue, 'peropn, Joniraas, Bep-
Hyaan uoap. B XVII 5 B weTopHd KBaAparypbl A¥H0TEK  QCTaBINIT
cnen cronx uechegopauni Uoapabax, Kpadr, . Bepuvaan, Kpa-
MeEp B Ap.

Jendepr 5 1754 r. vatan navuarto KBAAPATYPY  INJTANTHHECKHX
ayionex, OcoBCHED 3aMCTHLI BKJAT B TEOPHI) «3dMEHYTLIX® KPy-
ronux aynouck precau Youxsuer (Basaeuwye?) w JI Diaep, pac-
CMOTPQRIIHE TCe MITh CAYYALE KBAADHPYEMBIX AVIOUEK.

B 37T0M pasdcae Mbl OCTANOBIMCT HA PE3YALTATAX HCCALNOBATINH
TOABKO HEKOTOPEIX H3 HAZBAHHBIX BLWINIC YUCHIIY,

Meroa Buetra, DPpaiuyacknll vartevmarun Buer Ovln ognns uz
MEPRLX CRPONECKHX ydennX B paspaborke HOBOH TeopHll KBauphn-
pyemux aynodex, O npeLIoKdl NOBMHA MeToa KBAIPATYRLI KpYrD-
BHIX damsdyviux aynoick, Ocuosusie peaviaprarul  Breta, otiocs-
wHecs ¥ 3Toi upobaene, colepmarcd B padore [145], noapusuieicn
n 16893 r, xoTH OPH 3TOM O HACIIOABIYET TCOPCMY 0 NODAAX KDyLa,
coneprkawyoca B padore 1691 r. | 148]. Ity Teopemy MomHO chop-
MY/HPOBATE Tak: LLCaM OCHORNLIE XOPIBI Kpyrd ¢ wedrpoM B O n
puamerpos AD=2r {pne. 61)

ABy=N,B| =B Bs=BuB;=B;3Bi="=u

a xapa AB,, AB:, ABi, AB,, ... cOo3nauny COOTBCTOTRENNIO Mepls
Yis Vo, Y3, Vi, oo 1 TIOJTOMHM, 4TO HPOIAOAKCHHA 3THX XOP2L

B,C =y, BaCa=y,, Bali==y?y, ...
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T NOIYEIM

yo ¥ Y (Vodye) =y (Vitya) =va: (Yabya) =" (1}
FloxAazareabeTED OCHOBATIO 114 cDOHCTBE HOJOGHWX  TPeVTDIRIHKOR.
[Toaaran, uto ocionike xopan ABy—BuBy="—v, H3pcorin {pu

paxkensl uepes v} i enporusexopaar (Bell=x) Towo pupasena ve-

Puc. GBI,

pea v, Buer nokassigaer, kag ¥e(k=1, 2, 3,7} Bulpamawrca uepes
Yo, X M T, ¥j 00 HAXOAHT H3 000U TPeYroabHHKOR ABB, 1 B0l

Tax nak
X
V) I¥p==NA 1, TD ¥i=Vp —.
r
A garem w3 (1) nogyviaem
e £ —2rix .
e s TR (2}

T

DQopuyael (2) 0H HCOOJAL3VCT NPH TNOCTRORIHH KBAAPDHPYEMBIX JY-
LTS

Ilpi nocTpoeHdd KPyroBLlX JVHOUERK H IPAMOABHERHLIX QuTYp,
paBHoBeaMkHx WM, Byuer nonaraer, Uro  UEHTPANLHWC YTAL YT,
0Gpasylowix JdyHOTKY, oTHocHTeAa kak 2:1, 3: 1, 4: 1, Pasneaur
ATy BHCUTHCH OKPYRYOCTH ToukayMu By ua 2, 3, 4, - pasHue nacti,
95 CORMUNAET TOUKH JBNENHA XODAAMA H UOJAYUART IIPAMOJHACHHY KD
BlIHCANNYIO B Kpyr GHrypy, ¥ Kotopoi 2, 3, 4, cTOpPOHbLI PABHLI, 7
Oflna CTOPOHA A0AMNEa OLITL 3ateM ofmel Xoploil AByx J1yr, ofpa-
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IYIOUGHX JYHOUKY, H OTHOUICHHE ¢¢ KBAApaTa ¢ KBaAparaMil ADYTHX
CTOPON  A0AXKHO  PABHATHCA  OTHOLIEHHIO UEHTPadbHBIX YTJIOB
ITHX ANT.

[MocTpons Ha 5T0f XOpje CerMeHT, NOACOHLIH CerMenTaM Ha apy-
rUX cTOpOHAX (X0paax), MOAYyYHM ero IJ0MAaik, PaBHYD CYMME
n10MAaNel CETMEHTOB, X0PJaMH KOTOPWX FARJSIIOTCH BCE OCTANBHBIE
cTopontt durypsl. Torna noaysaercd papeHcTBO [MOMafed AYHOU-
XM W npsMonuHefnofl ¢urypn, snucannoii B Kpyr. Hs storo Buer
JendeT BLIBOJ — JVHOUKA KBajapupyema (6e3 ykasauua — ¢ mo-
Molblo Kakux cpencts). On cunran, 1T0 3TOT METOL TNOCTPORHHA
KBaApHPYeMLX Aynodex obuui. Bonpoc o uHene KBaipHpyeMbIX ay-
Houek BHOT He CTAaBHT, HO OH, MO-BHAMMOMY, Tiojarad, 4to ux fec-
yHCcJCHHOE MHOXKECTBO. B KauecTBe NPHMepOB OH -PaCccMaTpHBAcT
TPH 3478494,

1. [TocrpouTh KBAAPHPYEMYIO JYHOUKY C MOMOIIBIO ABYX KPYroB,
IOl 1N KOTOPHIX OTHOEATCS Kak 2 : 1.

B 5ToM cayuae, ecad pajuyc MepBOTC Kpyra T, TO Paiuyc BTOpo-
ro R=r¥2. OTHomene KB4AAPATOE XOpL, NoAOOHKX CerMeHTOB 3THX
KPYFroB paBHO OTHOUICHHIO KBAjIparTos PainycoB. Basns OKPYHHOCTH
pagdyca r OH OTKIANLBAET OT TOUKH A orpeskn  AC=CB=y,=

— V2 1 coemmsier Touku A u B, [IpotnBoxopia x=BC=1¥2,

3
AB=y=r2- = —or.

Cnenosareasno, AB — quamerp, yroa ACB — npayofi, AB? : AC? ==
—2: 1. Ecan na AB noctpouTh cerment, nogo6uuit cermenty na AC
nan CB, To naowmaan ero 6yAeT paBHA cyMMe NIOWLAAeH CerMEeNTOs
na AC u CB, n niowaas JyHOUKH paBid nJoman pasHoGe1peHHoro
npAMOYroJibHoro Tpeyroapiuka ACB. 3naunt oHa KBanpHpyema?,

2. [locTponTe KBAAPHPYEMYIO JIYHOUKY ¢ MOMOLIbIO ABYX KpYTOB,
naowaan KoTopex oTHocared Kak 3: 1. ClexoparenbHO, KBaapaThi
pannycos AVL 3THX Kpyroe, 00pasylomux JyHOUKY, H HX neHTpale-
Hble YIaIbl AOJMKNE OTHOCHTBCA Kak 3 : 17 Jlas mocTpocHHA HCHOMOIT
KBaJApHpVeMofl NYHOUKH M NpAMONHNeAHoH Qurypui, paBHOBETHKO
370l IYHOUKE, HYXKHO B3ATh OKPYMKHOCTD pauyca T, pasieuTh
UACTL 3TOH DKPY)XHOCTH (Hauuuas, HanpuMep, OT Kaxol-To ToUKH A)
TouKkaMH B« Ha TPH paBHble YaCTH H COCTHNATH TOUKH A u By Hpn
3ITOM XOpAuU

ABy;=DB:B,=BB:=Y,

a xopaa AB;=y, nomxua Guits ofueh xCpAOA YT, ofpa3yolHux
AYHOUKY, 1 y2 1 y%=3: 1.

ChnepoBate/sHO, 3ajauya CBOAHTCA K NOCTPOSHHIO XOPJbl ABy=
=Yg, VIOBAETBOPAOLIEH 3THM YCI0BHAM.
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Buer npeanaraer naxoiuts ABg, BulpaiKan uepea r, Kak cpegHee
MpoONOpLHOHAIbHOE MeXay I H [r+r(2—¥3)], rae r{2—¥3) ectb paa-
HOCTBH MEMy THNOTEHY30H H KATETOM NMPAMOYTOMBHOTO TPEyrodbiu-
KA, BTOPOH H3 KATETOB KOTOPOTD PABEH T, a }:lp()‘l‘HHOJ[EH{aILLPIH eMy

il

yroa pased 30°, 7. e, AB.;.::ygr:r 3—73

PactBopom uHpKyas rl 3—?3 OT TOYKH \ OTTOKAMIOCIEL0BE-
TeisHo xopas ABe=B¢B,=B,B; u co-
eiunnM Toukd A u Bs (pue. 62). Xopna

x‘i_,r!

Ay 0 (3) 8 o
Ilposoanm aunamerp AOB. IlpotHsoxop- 8
na

BeB?=x'=4r"(r } 3—13)2— A 8
= 42— 324 123 = (14737,
Torga
A132=3.'2=_-r1/3-+i*‘3“ 5
v ey 0
2(] V3 _ e 1/ —
R kst =3 V' 313 Pac. 62.

P
u AB%: AB%j=3:1.

CiefoBaTenbno, €cIK BTOPOH KPyr ¢ paauycom r¥3  pacnoso-
HHTH TAK, wToOK oH NPOX0AMT depes Toukn A u By, To cerment wa
AB, ﬁyne:r nofoGen cermenrtam na ABg, BeB; n BB, a nnowans
ero Gyfer pasHa CcyMMe IMOUlaaell 3THX Tpex cerMentoB. IMoayuen-
g TYHOYkA, pabHoBeankau durype ABoB B, wsanpupyema,

3. Tperna 3anaua v Brera unitaertca tax:

13 JBYX KDYTON, MAOMATH KOTOPLIX OTHOCATCA LPYT K APYIY Kak
4: 1, obpasoBaTh KBAAPHPYEMYIO JYHOUKY,

B srom cayuae Buer BuucoiBaeT B KpYr - pamdyca r nATHyrodb-
HHK, YeTHIpe CTOPOHEI KOTOPOID pasiisi Mex 1y coboll: ABy=B,B,=

2=DByB;, a narag AB;=2AB,, [lpu Bupamennn AB; uepes r
£MY TPHXOIHTCS CTPOHTE ABe CPelHHE MPOTOPIHOHANBHbIE,

INocrpoun sty npamoansefinywo QUIYPY H OocTynast, Kak U B
NPEABIAYILHY CAYHANX, OH MOMYYaeT KBAZPHPYEMYIO JYHOUKY.

31ece MH HMeem IIEPBI:IH NpHMED TeOMeTPHUECKOH peanHzaliu
MYHOUKH, KBAAPHPYEMOH ¢ NOMOU(bK) KOHHHECKHX CeYeHHH, Orpa-
HHUEHHOCTE MeTofa BHera B ToM, uTO LA NOCTPOEHUM Kamuoi
M3 Tpex PacCMOTPeHiIbX MM AYyHOUeK U OpAMOJIHHeHHBX (uryp,
DaBHOBENHKHY HM, OH ynorpeSifer ocofulil cnocod.
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Ilpanga, ewy ynaaoccs CKEaApHPOBATE o JVHOIKY m:n=d4:1,
KOTOPYID HHKTO AD 3TOTO ¢ KRAIPHPOBAT, MOxHO Owao Gel ra-
KHM 00pa3soM CKBANDHPOBATL W JADYLHC MYVHOUKH, He XBajipupo-
nagepie panee. Ho 1 B stom cavuae ero ciocof npHMeniM Toanko
JUIA MYHO4SK, Ias KoTopex m:n==m :]. Jlpnuem npu yseaunue-
un m norpebonanoce Oul nPHSErHYTE K TOMOILH aiaredpainiecknx
KPH3EIX 60088 BLICOKHY NopATKOR,

Pesyabrare wecresonannfi  Brera Bec me 0KA3a4N  BAlsULEC
Ha TOBBIIIEHHE HHTEpecda K 3Tol npofacde vy MareMardxos XVII
H XVIID crodernii 1 Ha BanpaBiende BocHeIoRanmd  HeXOTODPLIX
H3 HiX. 31ech HaMeuadcH ViKe UYThb CBEAeHHs Pelenns stofi roo-
METPHYECKO 2aa4H K PCWeHHI AnrebpadiecKHX YpPaBHCHHIL

Keagpatypa otkputnix aynouek. B XVII B maremarusn ire-
PECOBA/IHCE M 3AaMKIYTLMH KPYFORLIMK JYHOUKAMH, XOTA B 3TOM
CTOJETHH MM He Y1dJ0Ch DOAYYHTH NPHILHIHAABNO  NODHIX pe-
3VILTATOB IJ5 TEOPHH ITHX JYHOUEK.

Ho B 37oM cTOTerHr B C343H ¢ PA3paboTKDii  MHTErpallilgHilLiX
METOMOB H HITETNAJLHOND HCUMCICHHE BHUMAYHE  MATEMATHHOR
OBLTO IIPHBJISYEHU K TAK LA3WMAEMLIM OTKPWTWM JvAouEaM, Ot
KPBITBIMH JAVHOUKAMH, HJIH  KPHBOJTHIEHUBIMH  TPEYFOILIHKAMN,
OHH HA3LBAAH NVOHIAAH, OUDAHHYEHHbIE JVIdaMH KPHBBIX (B 44CT-
HOCTH, JYTaMHu OKPYMHOCTEH) M OrpeskaMu IpaAMblx Junni, Teo-
PHCH 3THX ayEoueK 3amnMaianck Kenaep, Juoue, JleiGuuu, upu-
raya, Tepke, Baannc, Cperopu, Jlonurtans n ap. B XVIIL g aru
Hecaedosdanng  npogosKand  Toaeabax, I Bepuyaau, Kpadr,
Sitnep 1 ap. [148; 41 n ca.]. Cunraior, 4uto neppoe ofilles Heche-
J0BAHHe OTKPEITRIX JAyHouex nan Kpadr (ram :xe), He Brasaace
I NOAPOOHOCTH 3THX HOCHEJOBanuH, OCTZROBHMCA TOJbKO Ha OGHOM
YHCTHOM  CAVYAC KBAJPHPYEMBIX OTKPLITBIX JYHOUEK, UTOOB NaTh
HEKOTOpOE LpeacTaBdeltHe of 5THX
AVHOUKAX n chnocodax ux KBajpa-
T¥PBI.

PaccMorpuam  mepnyry dyHOUKY
Unnnokpara  Xuocckoro, T. . Jy-
HOUKY, BHEMHHH 00BOL> KOTODOI
~—  MOJYOKpYy:HOCTL (pne.  b3).
B uwesom  gayHouKa, Kak V3BECTHO,
weapupvena.  Hupweays, —Koro-
puff  MHOTOE LO3AHMCTBORAJA ¥
JleftGunua a1 Jlnoue, pacevartpisay
oTkpelrhie  aynouxkn BDE w DFE,
NOAVISOUMECH 1pH  NepeceyeHn
Aywouxn npsnmoin DA, raze A —
Puc. 63, UEHTP «BUYTRENUEH» A¥TH OKPYK-
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noety, 4 1) — OpOM3BOJRHAN TOUKA Ha eBlCWNed» JAvie JYHOUKR,
rousa B — toura uepecemenusi DA c© «BHyTpenHen» JYroH, TOUKA
H — touka nepeceuenus DA ¢ aumamerpon (0Bined xopaoi) BF.
YTsepiciaercs, uto oTkpuTas dysouka BDI pamnosenuka & ABRC,
rae CDILOB. Cexkrop BOD papen cexropy BAE, 7 BOD=
=2/ BAE, 2BO?=BA2=AE?, Sano=Sam+Bico==Fanc|Sano.
Cextop BODA-5 . ano = cexTopy BAELS . apo+4SabDE,
O7xryaa ¢I0Iver, uro
Bopnp=—35 - ana, A—Sanre=73 s ac¥.

Ecnn Touka D cosnanaer ¢ touxofl G, 1O [70ManL OTKPBITOR ay-
HOUEH BOM=8arcu =03 voo=>5 ~» ro.,

fepre ckpajpupoRan  oTKpuTYI0  ayHouky BDE  meckoanko
Hiade: coeanane Touxy D¢ rouxamu B u F ou upu mepeccuenun DF
¢ avroft BEF, noayawa 1ouky P, Coesudne touxy Bon P {TyHK-
THpULC THIEM), OH Hoayina cerveuts wa BP n BD, xoropoie oka-
Zannch nonefusivg, nocerMent na BP Goanile cermMenTta da BD =
Ana pasa, 1. €. IJAOMAAL HOJopHHE  ccrveuta na BP (BEN) pas-
nstercs cerstenty na BD, Torja Se-ampz= S4 wun, .

Iy uccacnopanns Opiin  yenemmo aponodxesu n XVIIE B.
D uacmioeryd, BEAa noayvueHa H TAKAH BHKHAR TEopeMa: ECaH ABE
okpysnoctn Cp # Ca ¢ pafRycavMu ry 1 Iy MEPeCcCRAINTES B TOUXAX
A B owectn Pyoda Cp u Pz na Gy, @ KPYTroBLIC CEKTODH, COOTBET-
creviomne Ayrad APp n APs, pasunl MCKAY COGOH, TO OTKPLITAH
avuouxa AP|P, Svaer knaapupyemoi®.

Keaapatypa Hexpyroesix ayuouek. Hexpyrosusie AyHouxn — 310
0IGCKHAE (HrYpPH, OrpadHueHHBIE JVraMi JABYX KakHX-iH80 KpH-
BLIX, TepECEKAMHXCH B ABYX ToTkax, Onp MOryT GBITL RULUTVKAO-
BOTIYTHE N BOAKO-BEIIYKJLIE, AJATCOPAHYECKHE H TPAHCUEHIEHT-
HLIC, JAMKHYTLIE X OTKPUTLIE, SANANTAYECKHe, napadosnieckue, ru-
nerfoauueckue., o cvelnannee, Ma HeKpyroBHIX AYHOUEK MaTeMa-
Trrd XVIID crosmeryas Ooapuiee BHAMAHHE YIESIHAH WIHITHUTECKHM
JAYGOAKAM, KAk Ooaee  «DOACTBERHHBIM® KPYTOBMM  JI¥TOUKAM.
HauBoaee samerdplil BkJAal B paspadoTKy TEOPHM  KBAUDATYPLI
HEKPYTORLIX IVIOUEK, B TOM YHCIE H sAnanumTHYeckux, sec I'. Kpadr.
B ceoeit pabore «O kBaAPHPYCMHX nynoukax, obGpadoBanHbIx ay-
rami pasaHYHBEIX KpMBLIX» (1738 r.)) aan n@a Meroga Keaiparypul
PasiHiuaKY 3AMKHYTHX M OTKDHITHX HEKpyroBmix JayHouek [131].
Ileeacknit waremarux Jlenwbepr B 1757 r. onyGAHKORAT CNENUaIb-
fyry pabory «O0 3JAANTHAECKHX KBAADHPYEMHX JYTOUKAX», KOTO-
past 8 1759 r. Gbiia mepesesicHa na uemenkui ssnik [136]. 3neen
1Bl PACCMOTPHM KPATKO TIEKOTODHIE BONPOCH TEOPHA KBAApaTypul
INTANTHICOKUX Aynoder, Hro Ke xacaercd napadonHUecKHX JAyHO-
YeR, TO M3 Teop:du, paspaboraHiuoil HaM¥ HA OCHOBAHHM TEODEMbI
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Apxumeda o IIOWAAH CermMeHta napaBodnl, CAeAYeT, uTa Becko-
neyHoe MHOMECTBO HX KBANDHPYIOTCH LHPKyJNem H Muuefroft, [u-
nepooiHYecKHe e H CMCITaHHDBIE JYHOUKH B AAHHOA KIHre MBl 110
paccMmarpuBaen. Pacemorpam samuntHdcexymo aynouky ACBDA,
oGpasoBaHHYIO NepecedeHleM ABYX SULTHTICOB, DACTOJOMKCHHNYK KAk
yKazano Ha puc. 64. Hx ofmas xopaa AB. ITnowmane yxazannoi av-
IOMKH, Kak BHIHO, PABHA DA3HOCTH NJoUIaded 3JIJIUNTHYBCKHX Cer-
MeHTOR

Sa-n-hﬂg]ibh:Scarnﬁf!RH.\—Suerx.&an_ (1)

b i

Pz 64,

CJaeloBaTenbHo, 3a4aua 0 KBAIpPATYpe 3MIMNTHYECKOH JYHOUYKH
CBOJAHUTCS K KBANDATYpPE PasHOCTH CerMeHTOB saadncos, Kaiue
YCIOBHA JOAXKHBL BbIIOJAHATbCA, 4TO0B 3T@ PA3HOCTh KBAApEpoBa-
Aach UHPKYaeM H aHnefxoi?

HToGd OTBETHTL HA STOT BOLPOC, PACCMOTPHM  SIMHOTHIECKHI
cermedt A'C'E” (cm. puc. 64), xax peavanrar adunnoro npeodpa-
3oBauns Kpyroporo cermenra A"CYBY. 3t snmunc w kpyr mwenr
obutnil nentp O, OLHHAKOBYID «BRICOTY», T. &, BLCHUINE M Hu3lide
TOUKH HX, a Takxe toukn P - PY maxogstes Ha napanienbHbix JiH-
uuax  xopie AA'B'B” n  anamerpy U"U'OV'VY, rpe npuaverp
U'V’ cgupsncen ¢ gnamerpom C’DY. Ilyern nnaverp wpyra U'V¥=
=2r, a auamerp sanunca U'V'=2d. Tak kax siaumc nogyuaercs
n3 Kpyra nytem aduHHOrO npeoGpasoBakus, To
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U”‘.’_r” . U;VIIA”B’! H A’B":‘:Scnrx a0 3 Scuru AR =p:d] tﬁ) <

Eemi ZA"OBY=2¢, 1o xopaa xkpyra A"B”=2Zrsing, xopia
SJJIRCA

i
A'B'= — A"B"=2dsing. (6)

T

CerMenT Kpyra
r:
A"C'B"= 5 (2¢—sin2y) =1*(p—cos siny)
IUATHYCCKHA CErMenT

d
A'C'B'= — A"C"B" =dr(p—cosg sing) ]
T
(C — npoHsBONBHAS TOUKA Ha TIPAMOH, UapamieLHOR AB, ecnn
P’ peraetca Ha o4HOR «BRICOTE® ¢ P7).

Bosppaumasch X aasunTheeckoli ayrouke AC,BDA, naoumtane
KOTOpPOH paBHA DA3HOCTM MJAOMaLeld ABYX 3JUNTHYECKHX CErMeH-
TOB, 3AMETHM, YTO 3Ta TAOMWIAAs MoMKeT OwTh HalleHa, ecaH WaM
H3BeCTHH ry, dy, @1 H re, dz, @z 18 Aawnuix snammcos. [lromans
YKA3aHHON JYHOUKH B 3TOM cayyac Byner

Se-n acoBDA =rods (Pa—CO5P:2 sings) —rd; [EPl—('DSl'P! sin '-'PI) (&)

IIpa stom Bumosusierca pasencrBo  AB=2d; singi=2d; sing..
Ho urofu aJaaunrTuueckas ayHouka (4) OIa XBajnpHpyema HHPKY-
neM ¢ MHelROH, HyMXHO, 4ToOn maoMiadnL ee (Sw+a-) BLIpamagacs
HJH DAIHOHANbLHBLIM YHC/AOM HAH Yepe3 KBalIpaTHUHBE HPpanuo-
HATLNOCTH, A LI STOro HCOBXOMHMO M HOCTAaTOUHD, UTOOL

rid @ =7radagps,
1. €. 0JYKHEL BT PABHB 3MJAHTTHUCCKHE CEKTOPD

‘E-cn:r AN A= Suenr aD3 Qad,
Torna ]
Sn-:l:._qﬂ HrAOBOoA (Q}

Ecayn nmorpeforats, YTOOL OTHOUIEHHE JIBYX LEHTPAJbHLIX Y03
@r=mw H Py=ne OHT0 OTHOWEHHEM LETLIX YHCEJ, 10 K3 Mpell-
AVULETO HMeeM

I 1

dy :dz=¢in nw : sin mw== —— I —
EARelTH sings
o (10)
. ) SO0 SNz
Iy Pp=n SN MW : M 81 0= H
Tu P2
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Coenoparelkio, ecai 1alnl ¥Iabl @ 10 2, MEHGLINHC &1, OTHOUIE-
WIe KOTOPBIX BHPAKACTCA PAUKOHALUBIN YHCIOM, TO MUKHO ONpe-
deaiTh oTHOUICHMS Ty i1y # dvodg Tenu ke dana n obuwas Xopad
ABYX 3JFMICOD, TO MOMKHO ONpencants di u de. Pacemorpuv B Ka- -
UECTBC NDHMEPd FMAUOTHUCCKYI JTYHOUKY, BHEUIHAA Ayrd KuTOpoi
apasiercst  moayvokpykuoctsio,  Llvers @u=30°, ¢2=90° di—4,
1’]222F r =31 J:"g_—":z, d[ tde =1 e 1, T re—a3:2 IMaowan
AVHOUKH '

/ S _
gy ™ g AL BT
2 b 6 2 :
T, e, AVIOUKA KBALDUPYEMA IHPKYJASM H JHHCHKON.

Ma7e cayyaes KBaAPaTYpPbl KPYFOBRIX 3AMKHYTBIX JYHOUCK. Ma-
temathid X VI B. Hecan 3aMeTHBIE BKIAA B TEOPHI LMINTHUCC-
KX M OTKPHTEX Kpyroeelx aynodex., Ho Hanbolee CyILeCTBCITLIM
BKJANONM CASAYET BCe JKC CUHTATL HX PE3YVILTATHL B ofJgactTi Teo-
PHH 3AMKHYTEIX KPYTOBMX JVHOUEK: OHH DOEPBLIE DACCMOTPENTH Ble
T CAYHMAeB KBAAPHPYEMBIX JYHOUCK W BLICKA3all APeinodome-
HHe D ToM, YTO KpOME STHX Caydacs findklle HeT KPYTOBBIX KBEALPH-
PYeMBIX JIVHOUCK H UTO THEAO  Cayyaes KBAUPHpYeMbIx AYHOUCK
MOKHO VBCIHUHTh, TPHMEHSAA MPH IT0M KPOMC HHPKY.IA H JIHHEHKH
apyrie cpencrea.  OCTAHOBHMCS KPATKO HA TEKOTOPLIX H3 - 3THX
pPesIyALTATOR, S :

aunun Bepuyaan (1700—1782) aanancs pa3paboTKOH MeTold
NUCTPOEHUA JYHOUCK, DABHOBEAMKNHX NpSIMOMHECHHTIM  QHIYpaM,
pepoatio, B cngau ¢ oGpaulenner louprbaxa K cro opary Huko-
Jaw ¢ npocLiodt HalTh clocod KBalpHPOBANWA KAK MOKHO Hodnb:
mers wineta ayHouth,

L pabore e«MaTemarnieckic
srwoast» [108] M. Bepayaan pac-
CMATPLBAJS H 3aMKHYTBIE 11 OTKPHI-
Tele Jypoukd. B ocHoBy CBOHX HC-
CAANBHEHHE OH DOJOMHJg  JTEMMYS
Nyuouxa ACBADA Byaer wnagpy-
pyexoll, ecau IIOMELL  CEKIORA
ACBOA papHa naoulann cexkTopd
AOQ,BDA (pwc. 65). Ito yoaosue
M. GepHy.ran cydral He TOObKO He-
OOXOANMEIM, HO H  AOCTATOMHBEIM
L1 KBAILPHPYEMOCTH  JYHOUKH.
Ilpy 3TOM VOOIOBHU yKazaHHAd Y-
4 HoYKa pABHOREIMKA HETHIPCXYTOLL:

ve uiky AG{BO;. M mostovy sty A¥-
Puc, (3, noury DBepuyaan  CcuMTas  KBax-
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pupyveroi.  On npeiaosna  cnocol  TIOCTPOCTNE  KBAMPHPYCMOR
VHOMKL, KOULE J4Ha X0pAa Lvry ocnonnof oxpyxuccta (AB=—u}.
oA mpenloJosarh, Tre JYHOUKA M PABHOBEJAUKAS B UpAMOJIN-
deitHas purypa TEDCTPDLHI:] It ecan NpoBeleN OM || AO;, To Tou-
xa M pasneaur gyry AC rak, aro

AC :MCT.LAD. MO C=A0%: MO =AH*: MN2,

Cenu iemeps daHa OKpy:mHocts ¢ pamiuycom AD=r u noayxopia
AH, to moxno Hafith NO, u mocrpouts MN, rae touka M u 6yaer
AeanTs I¥Ty AC B yKa3aHHOM BHIUIE OTHOIIEHHH,

HeficTBHTENLEO, nyeTe CN——x TOT ﬂa NO;==r—zx, DFcnr s3dars
OTHOWE e ] n—2 a3y 4 1,

AH?": MN2=2:1,3:1, " u J'U-IE—-EI"«'[I\]E 3MN?, -

l
IMyers MN2= 5 AH?. My A MNO, creyver

- oy | 2]
MN2 (r x)*=1r? npau x2—2rx+ ?_f\i—[f=0.

Otciona naxonaMm x=CN, BelpaxeHHblii uepes wapecTHule r ¥ AH.
Tewm cambin ompegensarca Toukd N u M. Coegunnp touxkn M u O
1o HAXOAWM LEHLP H paiuys APynoil OKpYIKI0-
crit, ayra wxoropofi ADB naecte ¢ ayroit ACB o6pasyer dckouvio
JYHOUKY, a ueThpexyroaniug  AOBQ, Gyzer paBHOBEJHKHA My-
HOUKE. .

Jemua . Depuyaau crana b AadbnefilieM HCXOJHLIM NYNKTOM
b HCCNCNOBAHAAX NPOGJaeMpl KBAAPHPYEMBIX JYHUUEK MHOTHX Ma-
1&MATHKOE,

AKenegekuit martewatnk I KpaMep onyGaukosan B Mem. Ac.
Boerl (1750) paGory, NOCBALLEHUYI KBAAPATYPC KPYTOBEIX JYHO-
wew, Buacitdep [24; 356] yreepxiaer, uro Kpavep «ycTanopua
ofliee YPARTeHHe LA TAKHX JIYHOUEX H UDHBEN YDARTENHA, TI0JY-
“RMHeCT OTCIoa LA TpoCTefllMX YACTHEIX caydYaep, ¥paBHeHHS
FTH, ONHAKO, OKd3aTHCh TACTONLEC COOMHBIMHE, TTD OH CMOI HAMTH
JHML TPH JIYHOYKH, OBIBLUHE HABECTHLIMH Yie [unmokparys.

BaxubiM coGLITHEM B HCTODHN KBAJIPATVPL JYVHOUEK SBASETCH
FOAGUPHIE BCEX NATH 3AMKMYTBIX KPYZOEDIX AYHONSK, KBALpupye-
WG IHPEVICM B THHeHROH,

Hsgecrinie naM (akThl M3 HCTOMIM JYHOUEK LOBOPAT O TOM,
MU0 BHepBLE Bee UATH KBAAPHPYCMBIX KPYTOBBIX JYHOUCK PACCMOT-
pegt hrpcwiil MarteMmanix 11 Budopra Yuoxpuer {‘.\*Imqumt} B CEO-
et «Mucceprannn» [149]. Tonomuteasnyvio onenky stoi AHCCEpPTA-
HHI B To BpeMs Jaa M. Bagaewnve®, Boofme sta - aucceprauss,

-BHANMOMY, Obl1a W3RCCTHA HCMHOIHM MATEMATHEAM BTUPORA "00-

000 FE Demasepob
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aosunet XVIII B, a sarem o Hell u coBcem 3afuau. 310 BHAHO N3
tore, uto Knavien B cBoell cTaTee 0 kBaipatype ayHouex B 1840 r.
YTBepKaan, 4To M3 NATH GIYYACE KBAJDATYPHW KPYTOBHX .TYHOUEX
OHH Gbijt H3BecTeH T unnmokpaTy XUOCCKoMY, a yeTHpe cayuas pnep-
eBuie nawen on (Knayaen), [Mla n B Hamie BpeMs aABTOPbI KHHT 'f
crarefl, B KOTOPHX HIeT peub O KBAApPHPYeMBIX JYVHOUKAX, ofmuno
YTBEPIRAAIOT, UTO TPH CAY4ad KBAILPHPYEMHX JAYHOUEK YCTAHOBHI
Mannoxpar Xuocckui, a ABa NOCTeIHHE, T. ¢, m:n==5:1, :3, na-
wen Knayzen. OmuGousoctd 3TONG YTREp# 1elns ouesuiHa, nbo B
«Jluccepraund» YUHKBHCTA H B OIOM M1 MeMyapos Jinepa 1771
(1772) 1., 0 KOTOPOM TOBODPHTCSA HHMKE, DaccMarpirBaloTed Bce nAT!
CaYYaeB KBAJPHPYEMEIX JYIOUEK. '

YVUHKBHCT B CBOEA CTarbe YTBepmiaer, utd B padorax mnpei-
1eCTEEHHHKOB OH BCTPEYas TOMBKO ABA CAVuas KnajipHpYeMBIX Y-
Houek, T. €. m:n=2:1,1u3:1, a vpn cayuas (m:n=3:2, 5:1,
5:3) oH Hawena cam, Ho 3To yTBeDAKIEHHE, KAK USBECTHO, TOMKE 10~
TOUHO.

"Kaxkos e IyTh PACCyXJeHUE YHHKPHCTA NP NOJyYeHHH 3THX
naTH A ApyIMx ayaotexk? OH, TAK MC Kak ¥ ero NpeillecTBRHHIKIL
ele TECHO CB®3aH C FeOMETPHCH, XOTH M CBOJAHMT 3ajzavy K pelic-
HHIO anrefpaHuecKHX YPABHCHMEA, NOJY4aeMEIX H3 TeOMETPHUCCKHUX
cooGpaentil OTIEIEHO 1A KaXXA0r0 cay4as.

OH cumMTan, 9TO CEKTOpA, COOTBETCTBYWIIe ayraM, obpasy-
IOIHM JYHOUKY, PAaBHLl MeXJy cobofl o 1To KBANPHPYEMa® JTYHOU-
xa ACBD (pnc. 66) pasnopennxa uersipexyroananky AOBOs Ecan

; paamye kpyra AQ;=r; H3secTed H NaHo 0T-
HOLIeIHEe MEeR1Y LlEHT{W?}.ﬁbeIM]i VImAMH
cektopos, nanpumep, £LADB:ZLAOQB=—
m:n, T Fan&aga CROJIUTCA ¥ OTHCKaHI
orpeaxa 40O 11 K NOCTPORHKMED TPEYIOIbHH-
ka A0O, ugn uetmpexyroasnaka AC,BO,
no tpem cropoHam. Exy neoBxoaumo npi
3Tom Boipasute £ OHAQ, wepes £ZADL0,.
Ou mokasssaer, ure 2 0ADy: L ACD, =

L = (m—n) :n. [Nepexona natee K paccMor-
Puc. 66, PEHHIO YACTHEIX aIyddes, OH OepeT
wia=2 k31308441, 571,00 48,50
' m—n 21
B nepsoM cayuae, oueBHIHO, e =1, Oy cosnapgaer

¢ H, AO,=0,0s=r;, AO;=r(}2, tpeyroapnux A0:B aerko cTponr-
ca. Ha touxn Oy, kak u3s uenrpa, paguycom AQe=r}2 onucsisaercs
ayra okpyxuoctn ADB. Jlynouka ACBD pamnoBesnka Tpeyroib-
nuky AO;B, Caenosarentcho, oHa KBaIpHpYeMa.
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B caeavioumx cayuasx Haxomdenne 070 tpedyer HecKONbEO
f0aee CA0AHBIX PACCYHCASHHH, HO MPHHIIHN €AHHLIL
PaccmoTrpus Bropoil cayuafi, 1. e, m:n=3:1, B srtom cayuae

L 0AQ = B ZAQ0;, Paageaun 2 OAQ,; nonmoaaM npaMoil
AT (cwm. puc. 66). Toraa, Tak kak AP 6uccextpuca yraa 0,A0,, To
AO;: O, P=A0,: O,P. (11}
Ha ocrHoBaHnN CROACTEA TPONOPUHHA
(AO,+A0)) : (0,P40,P) =A0, : O,P. (12)
Hi aoaobiun tpevroassuxes OjAOQ: n OAP cacaver
AOy 0P =00, : AQ,. (13)
Tax gkax OP+HPO=0,0¢, T0
(AO3-FAD)) : 10, =010s : ADy; (14}
0,02,=A0, - (AD;+A0,) =A0%,+A0AO,. (15)
Boenoab3osaslince 1as 3TOCO cayuaa papencTeom  AQ%: ADH =
=3:1 um 3.01—1? A(}.H_P‘% ry B OOACTABHEE B (D), TOAVUHM

0:0% =12 +13 1 -ri=2% {1 +73).

0,0,=r, V 1473,

Mbi MmeeM Tenepb TPH CTOPOHBI, BHIpaXeHHbe yepe3 H3IBECTHYIO Be-

anuply r;. [Moctpone tpeyromsHmuk  AQ,0p N ueTHIPEXYTOAbHMK

A0,BO,, onpereann Touxy s, u3 kotopop paauveoum O:A=7¥3r;

onumweM ayry ADB u noayunv avuouxky ACBD, pasHoBenskyw sTo-

MY ueThipexyiuabhuky. M, caelosarensHo, JvHouka KBanpHpyeMa,
3=2

Ecan me m:in=3:2, ro £LO0AD,= . £ AQ0,. Tlo amnann-
FHH ¢ MPEABAYHTHM {,-’\Dg—l—OlClz} cAD=A0, .0, Tark EKax
AO; =1, tou3 AQ; : AQ, =72 T3 maxoany AQ,=— I" :rl

010;-=x naxoanm n3 AC* =0,0;(A0,4+0,0;:}, r. e. ua xsaapar-
HOrc vpaBHeHHA x?4 ]/r_?q_ rix—r* =0, Hattaa orciona x=0,0,,

cTpoun Tpeyroaendk AOQ;0s mo Tpem CTOPOHAM H UETHIPEXYTOJBRHHK
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AOBO,, papnoReauxiii JAVHOUKE, OMPAHIUEHHON  IVTaMH OKDYHK-

. P
MOETeR ¢ mentpasu g rouxkax O 1 Og 11 ¢ paanycamil 1y 5l ] 5 Ta

AHAJOTMUNLIM 0ODPA30M OH paccMoTpes cayuadn m:u=5:1#u
5:3 n noayuua ToMe KSaApartHble  VDARIANHT Ads ONpeleieHuA
0,05, Paccmarpusan cavian m:n=4:1 1 4:3, o noaIyuua 1m4
onpepenenns 0,0; KyGHUCCKHC NENDHBOIHMbIE “"YDABHEHHUA, B &Y~
qae m o n=3: 2 NoAVYACTCA YPARTEHE YeTBEPTOIl CTENCHI, 4 TIpH
1m:n=—=6:1 — ypagaesanc¢ narof crenenu®’, [locaeIHHe ypanuedus
UH HE CMOP CBECTIL K KDAAPATHBLM ¥PABIEINAM, i AYIOUKH, COOTBET-
CTBYIOLINE HM, OH 118 CHUTH KBAAPHPYEMBIMH, '

Tax BLlaM PACCMOTPEHBLL BOSPSLE BLC TAThH COVHdeB  KBALPH-
PYCMLIX JTYIIOUEK, '

Kag BHIHD, HEKOTOPOLIE H3 VKA3dlUHBIX MaTeMaTHKOB XVII e
HAMHIATH TOHHMATL, UTD BOUPOC O KBAIPHPYCMOCTH KPYIOBLLY J1%-
HOUEK VIMPACTCA N PEWEHIE A1refpanuecxyiy VPaBleH:i.

Ho HapfHonbluay HCHOCTE B 3TOM BOTPOCE B TO Bpema  Oouia ¥
S Fiaepa. On nepeoiit 0 3Ty NPOBAEMY UepeBtl B PaAIpAN AHIIH-
rugeckux. Ha ocnosakiuy gevye L Bepuynam o pancHoTBe cento-
POB Iyr, OTPAHIMBRATONIHE  KBHADHPYEMVIO JVHOUKY, Jtaep Hoav-
4141 YpasHenue

1 n "
: R ' (15}
sirn*m sin*n
Toe gﬁlﬁ In — HMeNTRL ThiILIE FFHb[EFF,OT KOTOROTO 00 1 Urnpae-

JSIETCA LPH OTPELeIei il KBaAPHPYeMOCTH JIVHOTeK.
B memvape 1771(1772)r. [112] Dhuep yme coscem He ofpa-

2 sl
ASTCA K UepTemam, a wecaelyer qgywknmuio f(m)= -

KO-
n
2in*m

TOapas n npedegas ol 010 ¢ 0 QT a 10 M MEHASTCH &IDHQFOHHG oT

23
o og — H 0T oo . Mpr GyieM pACCMATPHEATH
sin*a sinta
X
dynkuno f(x)= — — H O0CTPOUM LI HATAATHOCTH ee rpaduk
S

(pre. 67) (y Ditzepa ero Her). Dra PYHKIUIT, 04EBHAHO, HMERT MH-

1 g
HEMYM [PH X=0a— s te x, T, e, npn x=a=060" 46" 54”7, Ecau Te-

Mepk amadenny X = ¢ Gyiem odo3Hadarth ueped 1, a 3MATEHUA

X = o — uYepes m, TO 0OIyYnM OoCUMChenioe MHOMKECTBO DpJUHAT
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sin%n

ni
Sun?m

L. m M f[m 1‘S:rlirﬂ i :_::'*"n
fle:t |0985 [Lsi0 LE7
234 [0 588 1734 1B
3[32 [ 0,936 |1 w0l fuE
(8155 {c,400 | 2,045 2,83
1515:3 [0,879 | 1,463 1,48

——

Aannsie noay«eun ba BEM 53LM 4

Of=3 4k 1<K = LESATHE
$0x,)1,36;

66°28'¢ Xy=a < §7°2"

&
.
o4
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i
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A . M = . L
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The M
H

: : , KOTOpLIe paBue  Memay coboil, T. & IJA HHX
sitl*ng sin%my

BeiIONHAETCR yeaosue [1]. Cpenn 3HaueHuit ns # ms ecrs il Taxue,
KOTOPHIM COOTBETCTRVIOT AYHOUKH, KBAAPHPYEMble LHPKVJIEM i aH-
bt i
HeHKoi ( HAMPHUMED, MPit n= —— H nopy m= T]’ 8CTh  TAKHUE,
=t
KOTOpLIE KBAAPHPYIOTCS ¢ NOMOIIbIO KOHNWECKHX —cedendil, H Apy-
raelt,

Cunezosaressto, yeaiosie (16) moctatounoce, urobol JyHOUKa Obl-
Jia KBaIpupyeMa LHPKY.ICM M JAHMIeHKOR TOALKO NP JONOIHHTENh-
HBLX OFPAHHYGHHAX, HAJOXKEHHLIX HA 0 K m.

Hnaa marematuxkos XVII B. ObiH He ACHLI eII¢ BOMPOCHE: Ka-
KUe OTpaHHueHH: HYHHO HAMOXKHTE Ha n B m, 4ToOb JAYHOUKH Obi-
Vil KBAIPHPYEMEl [HDKYJICM U IUNeHRoH, H KAKOBO KOIHUECTBO ITHX
AyHouek. Ho oHm niin nee e no HPABHILHOMY OYTH, OTWICKHBAA
KBAAPHPYEMLIE JYHOUKH CPeIH Tex, IAST KOTOPBIX I H M Ueibie dic-
J1a WM I8 KOTOPBIX I : 11 — palioHaabHas Jpodl.

Bitnep u nexotophie Apyrue maremaruxn XVIID B, yGenwnuce,
UTO K 3TH OrpPaHEYeHHA AJIA I M 0 HEMOCTATOYIL, UTUOBI MOTYHH-
JHCh AYHOUKH, KBaAPHpyeMble HHPKYJeM H JHHeAKol. Jiiaep 3xan
e, UTO TOJLKO Ta JYHOYKA KBajnpupyema, 1A KOTOpoil aareGpaw-
ueckoe YpaBHOHHE, mogywennoe n3 (16}, ceogurcst K KBanpaTioMy
ypasHeHnioo, Ho aaa wero ve GulIo ACHO: KAKHC e YDABUEHHA Bule-
UIHX CTEMeHell CBOIATCA, 4 KAKHE HE CBOJATCH K KBaipPaTHHIM ypas-
nenunm. [Tosromy B To BpeMA OTPAHUYHBAIHCD TOJNBKO HEOOIbUTHMH
YHCJAOBBIMHE 3HAYPHHAMH M H N -— YDABHEHHAMH HEBLICOKHX Crene-
Hell, s KOTOPHX CPABHHETEIBHU TPOCTO PRUIANCA BOAPOC O CBUAK-
MOCTH  YDARHEIH. . _

Ho utoful nepeitrit or ypasueHua (16} w anrebpaniecknM ypas-
HEHHAM, Jit1ep noctynan  cienyiounm obpasom. [Tomowwus

| 1 1 ¥
M=% — Vo M U= — vw, Gl NOJY4aeT =
2 7 Lo, M R
= st — sind —
2 ]
MTH
!.I.. W
| —cospm "1 — cosvin
) 2
T. €
p{l—cosvoy=v{l— cospn)} (L7}
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i
L —¥ == [LCOSV(=—VCOS 1 . (18)

910 # ecTL obllee ypaBHEHHe KBAJpATYPH Nynouek Jiaepa, H3 KO-
TGPOro NOAY4AKTCH Bee MATL CAYYAEB KBAIPHDPYEMLIX JYHOYeK
DN COOTBETCTBVIOIMX awauenusix p u v. Urobw NepeliTH Kk 4HCTO
anrebpanteckoil Gopme ypapuennii (17) (MpH pPasNUYHBIX W H V),
2ilep BLIpAMKAET KOCHHYChl KPATHBIX YINOB Uepe3 KOCHHVCH 0DO-
STWX YTIOB H BROAMT 0603HaUeHHSA!

cosm=12; o520 =cosln—sin’nw=
=2cos?w— 1 =222 —1;
cosdm =cos( 20-+0) =423—3z; cosdn =8z'—82°—1;
cosiun = 162%—2024-hz;
cosbin=>0228 —48z!—182°—1.

- . - . - . = . . . - . .

3atem OH PACOMATPHBACT AN KOHKPETHBIX CAy4AeB.

!
1. Mlvete v=1 w u==2, torna n= - @M= Henoassya (18),

wonvyaey: 1=2;—2224+1 unp 22—z=1z(z—1)=0, orxyna 7z =0 u
=1, Ilpu z2;=cosp=0 umcem =90% HO w="2u, CACLIOBATELHD,

1
n=45°, m= = -2 ="90°, [loacraBuB MONYUEHHHE H 3aJaHHBIE Be-

suunaut B (18) u B (16), vsl BugnM, 9To ypapHenue (16) ofpamaer-
CH D TOMKIEeCTBD H min=p:v=2:1, CraenosatenbHo, 370 H £CTh
nepsuil cIyuail xkeanpupyemoil ayiouku (n:m=1:2), Bropoil ko-
punb zp=1 Jilep ue paccMmaTpaBaeT, TaK Kak ciaydail zz==coso=I

] |
naer w=>0, =i =, m= =

20=0, T. e JyNOYKH B 3ITOM

CAIYUAR 118 CYIIECTBYET.

!
W, A=—=-— @ H
2

II. Tlycrs teneps v=1, p=3. Torja m= —

uz (18) cnepyer 3—I1=3cosw—cosdw. 3aMCHAA COSm UEpes z,

casdw uepes 42 —3z, noayuum ypasHewne 2z*—3z+1=(l—z)-
Zis] n

(1—22—22%) =0 uan 2e8-L2¢r—1=0; oTRyma z;p,= -—;:L —
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=cosm, Kopens z3=1, kax OL10 YKa34aHO BHlE, HE COOTBETCTRYET
—1 33

HIIKaKDHh JYVHOUIKE, m:T TONE He HMCeT TCOMETPHYeCKUrs
o
CMbICAd, TAK K4K HE MONKer OBTh Zu=C08w= —F—— MCHLI
. _ . BR .
—1. Chaeioeareabho, 0CTAeTCA TOJALKD &) = ——— ==C0S0. Haiaa
3 1

OTCIONZ @ ¥ 3HAJL, YTO B STOM Cy'ae M= —= @, 1= —- @, Mol Hatl-
ACM M ¥ 1, AJIA KOTOPWX cnpasesauso n:m=1:3 H BuNOJHACTE
veaopue (16). CoeinoBaTenelo, COUTBETCTBYIOWLAA JAYHOUKE KBAAPH-
pvema (2-f cayuail nnnoxpara).

111 Moaowum v=2, p=3. B 3toM cayude m=3w 1 n—ow
ypaniedde (18, 6) nocie cooTBETCTBYIOIUHX NOGcTanonoR [—=62"—
—4— 82546z van 8z8—6z— Gz+4=2(l—z) (2—z—47%)=0. Ko
neHb =1 ¢ paccMaTpusaercd, KOPHH ypagHcHpd dei-lz—2-=1

—1 =% ¥33 . ; —
Bygghss e DR B 3TOM c/1yuUaC KOPIUA YPABHEHHAL CTp@AT-
cA UHPKYAeM u aupefigof. CoenoBaTelbHO, MOMHO [IOCTPOHTE COEGL,
@, O H N, IPHYCM TH M H 0 VAOBJETBOPAOT ypasueHHio (16) m o1-
HOIleHHe KX paudoHannmoc uncao, Taxum obpasoMm, npn v=2 I
p=23 IVHOUEA KNaJIPHPVeMa.

I
IV. Ecamn e v=1 u p—4, 1o m=20, n= — COOTReTCT-
BYHOllge YPaBHEeHHE
3=4z—8z* 4822 -1 won 22 —222—7—1= (l—z) (1—2z2—27%) =0\
Ho z;=1 we zaer JyHouKd, a ypaBeehme 223-+27%—1=0 ne
npusonkmoe, CaenopaTtenbdo, npy v=1 I n==4 HeT KRAAPUPYEHOH
JYHOURKIL

3 i
V ov=3 p=4;, m=20 Hn= 5k [Tocae coOTBEETCTBYIOLINY

LOACTAHOB0K H MpPeobpasoBaHuil MPUXOIHM K HENPHBOIMMOMY YP&l-
nenuio 6z34222—4z—1 =0, T, €. B 3TOM cayyae HeT KBAADHPYEVOR
S RO H.

V1. v=1 u p==>5. B stom cayuae ypapHenne (18) Syner 4=>50z—
—1625+-207*—5z wan 4z°—5z*+1=0, pasgennp ero Ha l—az, moay-

UM F23+z 1‘]2_;’3 HIn 2zi+z—~if——1— 5
; (z 2] 2—"1/_4'"

¥
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: o
92 ta— — ~15 —n,
2 a
Orxyna
Q< zy=cosm= —-—4—0 — =1,

CaeoBarensno, B 3T0OM CIyude JvHO1KE DV eT KBaLpHPYeMOi.

" 5

VIL [pu v=2 n p=>5, n—=®, m=— « 34139 CBOIHTCA K De-
WenHo ypapnenns 16z'162%—422—92—4=0, xoTopoe He CDOIMT-
¢ff K KBAJDATIEM yPABEOHAAM, KOPHH €70 HC MOTYT GLITh DOCTPORHL]
NHpKyaeM ¥ anleilkof. B aToM cayiae JYTOuKA HE KBAPHUPVEMA.

) 3

VIII. Ecap v=3 v p=>5, rom= = W, n=—- o CooTReTcT-

Byomlee ypanuenne 2==802—30z—48z°. Tlocae Aeachna Ha 1—z
uMeeM 11624 162*—2428—24z= (14-8z+62%) *—60(z+2*)*=0.
uny 6224 8z--1=V60s"-V¥60z; oTciona OpPH 7

4 25 — 615
G — 2}15

D{:zl-—-c(}sunz"'lﬁ

cayuail faaronpaATHelil — AYHOUKA KBAIPUPYEMA.
IX. v=4, p=>5. ¥papHenne 1624+ 623— 14z7—4z-- 1 =0 nynouxa
He KBAApHpyeMa,

Taxum o6pason, Jiuep paccMoTpes 9 pasTHINblL aynouex®? u no-
Kagdast, 910 TATL U3 HHX KBE'I}I‘]JHPS-'EMM LHPKYIEM H ..'IHHC]IE(UI?L g 4ue-
Thipe —— e Knagpupvessl. Ilpasia, Dinep e MOr ellle OTBETHTb HA
BOMPOC: 2CTH JAH KBaaApPHPYEMbLE IYHOUKI, KPOMeE PaCCMOTPEHHLIX 1M
naTH cayuaes? Ho oH mpefuoniaran, 4To ¢CIH KRAAPAPOBATL IMHPEY-
€M M JUneikoil, T0 NX GOJbHIE HCT H ¥TBEPHIAA, 4TO MHCI0 KB
PHPYEMBLX JVHOMCK MOKeT OHITL yoeni'leno. eca [0.IB30EATECH HPH
5TOM e TOJAbKO LEPKYJAEM H JAHEHKOM.

Taxos BXaal MATEMATHKOB B TEOPHIO KBEAZPATYPhl AYTIOUEK & 3110
xy ao koxua XVIIL . [lpu 3TOM, Kax BHINO, [NIABHAM jacayra b
cpedeRHH 2ToH npoGaeMbl K HCCAel0BARNHIO nopeEell aarebpandcckux
ypARHEHHH N B PaccMOTPEHHMH C TOH TOYKH 3PCHUA  [OATH CIYHACE
KBAaApHPYeMBIX AYIOYEK [IPHHATMERHT J1. 3itnepy, padoTul KOTOPO-
To, MOcBAIISHHEIE 3TOMY BOOPOCY, GLLIH onMyHIHKOBAHEL B H3AAHNAY
TletepGyprexoli Axanemun Hayx. [1pasHInIocTb fipeamnosuiKeHii
Siinepa A0KA3aM4 TOABKO COBETUKHE MATEMATIIKA.
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Tipumeuanks x raase 1l

U Aa-Kamu eme p sawace XV B ApyraM coocobow nodyung gag n [T Bep-
sIRlY HaK0B {cM. oTD. T2.-Td).

F FEzpone [1] 0ma nodyyes M3 pallomenus arctgx B A TOJIRKO BO BTODPORN
noroedne XVII g,

PeaoMengyeren:

a) momygnts doprvis Apuadxarra # Bpaxmarvirs;
G} poTyEMTD pAT (1) COBPEMEHHELMH METOIAMI.

* Pan, opomasomcauin Apxusegs («Kuura Jleamws, «Kgura' o noerpoesnu
HPYra, paaeneHHorD Ha CeMb PABHHX TacTeds, «KHura o KacamiuiXxed Kpyraxs
ot ap.) W pan xuur <WoHunecknx ceuennity Anomnonus, cowmmennii Ilrosemes u
Hwodanra mowan 10 -Hac TOAKKO B TNEPeBOIAX Ha apalcknil AL,

 Pokonmermyveren:

4) VCTAHO3MTE, Kaikoe M3 3THX IHZICHEUA 60qee TOUHO BHIPA#RT YHCID T

A "
6} cpasmaTe wx ¢ ¥2 4 ¥3 x ¢ 3L
¢ PexoMemayercd: |
a) TOHA3ATE, Kaw 3TH POIMYZEL MOMHD TOIVUHTE]

0} NpOBEPHTS, pepfind ~¥ 3TA GOnMYAL.

? PoromediyeTed  voTANOE!IL  DEAHYMHE  OWESOR  TPH BLITHCAEHHM OYT

o T
N o T“ K= _G_ meronow Ho Kyaauwokoro,

B Mcnonsaya 5To yeazsdie Kenaepa, nokasare, ure 3) ANHHA  3MEOCA  ©
noayocamn a=4 b=3 Gyaer 6MI3KA K CPeNHEMY ANMETHYBCKOMY ERYX OK-
PyskHovTel ¢ paanycams f=3 u Fz=;

f) KakMMy ZWIMHM OWTh 8==Ty, D=r. yrodm cpegHee apubMeEmITECKOE
NAGILALeH KPYTOB OTMUatocs OF NJI0Mais Saiknca le fonaee d9eM wa @1

"nl=I, 2. 3, .., n, !l - 0o3Hauaer NPoHIBEILHHC HATYPAJABHBIX WHCENT, He
MPEBOCOAAIIE T H OTHOH ¢ HHW HETHOCTH,

CpapHHTE LHD HELUBHO cokerokke watewamnxd A M. w H. M. Hraow noav-
pan bopumyay Banmmca sasmemtapiem coocobos {om. rn V). TlpemmaracTca
OMpeTaTETh, CROJABKO COMHAMHTETEl HymHo Biate B $opuyile Bammmce, arodu
NOTYSATH TE==d,1d.

8 TlpeqmaraeTcs JAoKasaTh CXOOHMOCTL 3TOTO pAla M YKA3aTh, CHOABEC Cre-
JYET BAATL 4NeHon pAaa, wToSwl noayTaTe o=2>14,

9 JToayunTh 3TH POopMYIEL.

U HempepHBHGH HAH wenHof Apodsi HajmBaeTed 1pols DHIA

1

X=1 + — 1
gz + ———1
gs + ——
%+
Tae epes X OG0IHAUGHD DAUHOHABIOS HAH HPPAUHOHARHOE HHLAO, 0y — HaH-
{o.blliee medaoe B oHew, 1. €. u=x<Iqq ++ 1. Ilpn X DOJOMHTEILHOM W HE paB-
1 h 1
HOM ) MOMHO MOIOMHTR X=Qq; + —, 08 — <<l 53 X>1, u=q: + =
X3 Xt 2

xe=>1n 1. 1. llenpepeipian mpofb, 3anfcadHag B BHIe HecoEpaTEMofi  apobu
pli x.
—({K<IN), HA3WBABTIA NOINOAAWER Tpolsio MOPAIKA K.
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12 durypupyowag 3lecs ravua-GyHRUHA, poedeHHaR JAIER0M, OLpereiAeTCH

oo
dopuyaon T(x)— j s* lesds.Eean x==i — DEM0E NUAGHHTEIBHOE YHCAQ, TO
L

Fir)={n— 1} OCHOBHBE COOTHAIISHHS JI8 Hee:
) a
Tz + 1) = el(z); T(@) O —2)m= ——
sinnz
13 BpemenTapHblfl BuiEol 3ToH  hopMyam  aan B cratee [106] (o ri v
3TON KHHTH) .
1 [TpeavaraeTea MPOHEPHTE 3TH YTOEUKILEHHA,
15 PagoMeHIVeTCs pacCKMOTPeTs STOT CHocol H NOCTPOHTR npabop LIA pawe-
A Janadd of ViBoeHwH ®yDa, MCTONLZYA ONHCAaHHe ero Gasy Myca.
U PagoMegIvercd LORA%ATH CTACIIHBOCTE ITOTO DUBEHCTBA.
T Cp, cTp. BO, rie Tzercd TPEMeN PRICHMA STOH 3Aanavd APXHMEIOM © D0-
B LK) BCTEZBEIL.
W PogoMernyeTos:
4} NO3HAKOMUTECA ¢ yiazaHHbik Tpyzesu [1, 6, 103];
) NOMBITATECA CAMOUTOSTENBHD BOCCTMINBHTE  OUYUIEHHRE . TOKAZATEAb-
CTHA VEAZAMHBIX OMOCoD03 TPHCEKIHE YrJa.
1 PeyoMeHIVeTsda:

4) apd launofl cTUpOoKe @ TMOCTPOHTE MPAIHABHKE WHOOYIOIBHHKL o HHI-
JoM cropon n=>5, 7, 9;

f) VCTANOBHTH ReIHUMNY OWHEKN NpH NOCTPOENHH 7-YTONBHHKX cuocodom
AGy-n-Bapa.

20 PexeMenayencs:

&) JalTH KODHM VDABHEHEH. LCIVUCHHOTO JerapTo;

6) N0 DNDPHBEIEHHLIN JAHLEY NOCTPONTE [HUEPHOTY, NOAYTHTE VPABHENH:A
Cg1EPBOTH 1 ORPYMKHOCTH, © NOMOUIDIO KOTOPHIX Eaeno  oovmcersra
TRHCERUHEY WIAA, HAHTH KUU[J,':}‘.J[BTL] TOUEK HEPECEQEETHR MX # CPABHHATE
o yreepaIenuev Kaepo :

[ R—
21 Pegomeptiyercs noetpouts Xx=V2 c Momowew [exaprosa qwcra XP4yi—
3axy =0 w ¢ noMomeio tpeaviua Hewrons xy=x% 4+ 1.
= PeroMeliIveTen:

8) YCTAIOBHTL BETUMHAY ONIFKY TpH BHUHCTIEHHH On cnotodoy dopeps;

6} mocTpouTE ar KAK KOpeH: ypasuedud  Deppapi © NOMOUIRK  DDAKO-
wIMLTLBHHK OB, :

s} Hafdmy GopMiny n0a selepcaedds  KOpHeR  VIABHeHRET X' l=0 npa
MOGEY 1STRX MOTOAHHTEN KX ..

4 PegoMerayerca:

a] BRIACHUTL, BUAMOMHD JH OKRAIPHPOBATL KAMOVIED H3 JZBYX  JIVAOHCK
OTIenBEHD, . )

§) nowazaTh, KAk OWIST MEHAThCR TIOMATR  IPAMOTHUENHON  dUCYDBIL
PABHOBENHKOR cyMMe avHOuek | » 2, ecam nepeasuratu tosky G mo
okpyaoers ACB, v Gyoer an 3T BeswuMHa (TNOWALIL) HMETE MOW-
MYM M MIKCHMYM.

i PegoMeRIveTCd NOKA3aTh, 970 TOukH Cx JEMUT HA OK)IYKHOCTH © WeHT-
oot 8 Touxe N,

8 PexoMeHaveTcd 00 TAHHOMY ONHCAHHID BOCTTAHOBHTL HMEPTEHM.

i“ ABy MOXKHO BHIPa3WTh 'epes Paiuyc Kpyra W Takus crocofom: n3 ABg*
ABY =3:1 ccayer ABi =3AB: . IIo teopeme [Iroaemesn

ABY —=AB: + AB.AB,=AB.V 1413, BBy=r} 1+73



BB, o i e P rr—
Ho uz (2} coezyer A=y~ ABo - —— = AR, L ¥3, BBo=r ¥ 1 4+ 7.

Hi

&

Hz A ABGB noavunm

ABo=V 17 (1 + 13 =t} 3 —13u AB.=73r V1 — 13

T Voeaaraetca verolom Baetw cipiipuloBaTu avoouks o I o=ac |l

2 Tluopofice TEODHA OTKPETRY .ayliiie s  W3lodicHa s padote [148] v
IV ragoe aam:ofl KHHrm.

PekoMeiayeren QOKEETh CAMOCTOATEILHO 3TY TEODEMY,

 MioHe HMEU BOIMOMHOCTA No3HeKOMUTBCR ¢ w71of +lmccepraneehiz  Ba-
npo: o e sETOpe, ovix Mo yreenamieneio Bededtiepa [M] u Touans [D28]L
Be copcen aced, Ho bl GyIeM CINTATE, UTO ABTO) 28 YHHKBHOT.

 PeRgMENAVETC -TIOCTPONTL  DPAVOAHHEAMME bHIyPhl, DaBHOBLEIHE 3ITHY
,"I-)-'HI'FI'H?‘!.\'I_ MEeTOI Okt y"l'l'l.h' HHTH .

3 Penosenayveres:

X

5] AORA3ATH, 10 GYHKIER J(x})= —:;— jocraraerT MMHHMY¥Ma R2IC
sty

m = 1
2

f) aafta apaverus n npx m=u0, 80, 135° u verawoBHTh, OYXET . mIpu
STOM BLINOOHATECA (1) o FaiyT JH G YHOUKHT HBAOPHPVOMLL LHPKYJIEM 3
andiedRoil; .

A) wabrh N op m oppr tpm=7Y2. Dyger an 3Ta aydouka KBAIPHpYeMa,

r} fiyser i keappupyemoi ayiouka Gpx n=90° 1 m=230" (n:m==3:1);

1) IpH KaKeX 3HATEHHRX M g 0 JYHOUKH OVIYT aarepaHyeciie,

32 Peromenayers:

4) MOCTPOHTE JYHUIKM, PaceMurierise  JiIepoM, I paBuobenfzne v
cnpasMomngeiigee GErype. (Cax J8a0p se cTPORI 3TH JIVHOSKA),

4) DolyuiTs ofwmee agsrelipanieckos YpasHeHHE  KBAADATVPE  KPYFOBMY
FaMKHYTHMY JAYHOUCK, Opoficasag nogclyo Dilvepy DLIDAKATH COSH
MEREd KOCHHYCEL NPOCTHX ¥TVIGE H 33MEHMH COSU u2pe3 Z.

R LHAYATH CTOEHT R, TOKBCME DIHE  ARIYHCTATE TIIOMEALH JAVIIOYET, anred-

TaHyeoKHx o TPAHCUSHICHTHRIX,

chopMyanpoBaTe HeobXomumoe H IOCTATONHGE YCAOBME  KBAAPaTY Pl
HnrebpHHYeCKHE KPYIOBHX 3JAMEHYTHX JvHOUSH: 1) UApKyney x auHeli-
KOE, 2) ¢ nOoMOMIEB PVTHE CPedcTs.

x=m=n=—a==66"16'31". Hanatg [{#) 3 nozusare,iro as=

e
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Faasa I

NOJTO)KAAHHBIE PEWEHHUST YETBIPEX
3ALAU.
NAJIbHEHWAS CYIbBA 3HAMEHHTBIX
3AJIAY JAPEBHOCTH

W3 npeaplaymux T1aB BHANG, KAK B TeueHHe CBLIIE ABYX ThbICHH
mer A araka Ha 3MAMEHHTHIE 328Uy IpeBHoCTH. 3a 910 BPEMA na
AATRAHX H OJHMHHAX MOACTYIAX K 3TUM 3al1aUaM-KpenocTAM Buiiio
7101y9eH0 MHOTO UEHHBX PC3YJIbTATOB AdA MATeMATHKIL Ho B 3ti
nepBbie TPH NEPHOJA HACTYMAENHs Ha YKa3aHubie 3a1atH oCTaBaacs
OTKPHITEIM BOMpPOC: BO3MOXKHO v PeleHHC ITHX DATH KOHCTPYKTHE-
HBIX 38724 B OBLIAX CAYHAAX LHDKYAEM H JHHEHKOM?

B nanbnefimeM ¢Tajso ficHO, UTO MAA TOKOPEHHS 3THX 3al1at-Hpe-
nocteft Hy:HO Obla0 Gosnee MONIFROe Opy#He B BHI8 HOBBIX paane-
708 anreGpH, TEOPHH UHCEN H MATEMATHHECKOTO dnalH3a. B xonue
XVII u 8 XIX cToleTHsx 3TO OpyiKHe MOFBHIUCH, € er0 MOMOLIbIG
# Hauasoch MOXKOPEHHE ONHOI KPENOCTH 3a APYIoOi. Tak p X1X B. 611-
7 MOKOPeHH! UeTHPE KPelocTH 113 NATH, He C1aJach B STOM CTO.1e-
THA TOJBKD NpobIeMa KBaApaTypHl 1y HOEK. 3712 n Gblaa caMan xa-
paxTepian yenTa c/eNyIollero, 4eTseproro, nNepioia B HCTOpHH 3Ha-
MEHATHX 3371au IpeBHOCTH, B co3nannd HEOGXOIHMBIX yenopHi An8
OKOHUATENLIOT0 INTYPMA 3THX KpenocTell GOABMYI0 pOab ChIpAbl
JlamGept, Jexanip, JIuysuaas, Kantop a Spmut., Henocpenacrsens-
HLIMH Ke NOKOPHTETSME UeThIpeX KpenocTed GL1.10 I'ayce, Bauneas
u JInHAeMaH.

Ho ueropds 3naMEHHTBIX 3ajau APEBHOCTH Hd STOM HE nGopBa-
nace, [Tocae pelienHs 3a1a4 JeAeHHA OKPYRIOCTH HA PaBHEE YacTH,
TPHCEKIHH Yra4d, YABOSHHA Ky6a ¥ KBalpaTypbl KPyra BOIHMKIH cae-
AVIOmHe BONPOCH, CBA3AHEEE ¢ STHMH 3aiadarit YIPOLEHAS naay-
yedHX pellenHil (10KA3aTENbCTB), OTHICKAHHE HOBBIX TOUHbIX H Mpi-
GAMAEHHEY CTOCOB0R pelleHH, peredne npobdaeMbl KBaLpaTypHl
KPYFroBHX 3aMENYTHX JYHOUEK ¢ HUMOULLIO UHPRYIL H JHHEKH H
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KOHINIBCKHX CEUCHHD, CO3L1aHHe TEOPHY KBAIParvpul HEKPYIOBbIX W
OTKPBITHIX AYHOUeK, COOOLIEHHS HeKOTOPEIX H3 3THX 3amiad, [epenoc
JHAMEHHTHIX 34044 B HECBKTHIOBEI TCOMETPHI, CO314HHE HAVUHOM HC-
TOPHA HX W Ap. B 3THX nanpapnennsx nponoiuanchk WeCAE0DAHA 1
XIX u XX cTonerusx, UTo 1 HBMAOCH XaPAKTEPHOI YBPTOH NHTOIO,
COBPEMEHHOTO rnepno,ua *HCTOPHKE 3HAMEHUTHX 3a84Aa7 JAPeBHOCTH.

B pelmeHHH YKalaHHBIX BOPOCOB  NPHHAAH  yuacTHe Bedep-
wrpace, Tuasbepr, Typsun, A. A, Mapkon, H. T, UeSotapen,
A. B. Hoponnon, T, 1. Mopavxaii-Boatosckeii, I1. M. Heeroposny,
A. C. Cmoropesckiii n ap. B 3TOT nepuoa BeAyLIYIO podb CTalH
HIPATh COBETCKME, B TOM YHC/IE DOCTOECKNE, MATEMATHKI, XdpaKre-
PHCTHKE Pe3yabTaTop pador KOTDPEIX JIOCBAlLIEHAa 3HavilTeNbHas
YACTH UETBEPTON TVIABBI 3TON XKHHCH: «3MaMEHNTHE 3alaull Apes-
HOCTH B HANTCH CTpaHC:.

HppaunoHanLHOCTE YHCER € H T

Ieppoifi, npupuinHanEHO NOBE WAr B PEILEHITH 3aJa4H O KBald~
patype kpyra 6w clZeaan Bo sropoil noscside XVIII B, JlamGep-
ToMm 1 Jlexanipom, 10Ka3aBIWIHMY HPPAUHOHEAALHOCTE THCEN € H T

[To Mepe paclinpenns aHAAATHUECKHX CPEACTE AJS BbpaiKeHus i
BLIYHCIRHHA 7t MATEMATHKH BCe dalle 3adVMLIBAMNCE HAT MPHPOIO
yucaa n. CpasHnpag, HaNpHMCp, NPeicTABJCHAA PALHOHAJBHEIX ¥
HPPALHOHAILHKX YHCE]I H YHCAa 7 B PHIe TeCcaTHUIRIX gpobed, ouu
3aMEYasH, YTO PAUHOHATRHEE ApodH BCErNad NPeACTABIATCH KOHEe-
HbIM YHCAOM ASCHTHUHBIX 3HAKOB (38 HCRJAMOUEHHEM HepHDI[HTIEC&{HX}

B TO BPeMA K4K U3BECTILIE HPPAHMOHAbIHIE uHcaa V2, 1‘3 'I-'2

YHCJIO 1T BBIPAXAIOTCH HeOTPAHMYEHHBIM YMCIOM JecsTHUHBIX 3H3KDB
To me seaeHne HaOMI0JAM0Ch H NIPH BHPAKEHNH 3THX YHCEJ B BHIC
Henpepuisablx apobeir. Orcona, B vacrHoetH, Maremarakd XVIII n.
CNe1a/1d BHIBOM, YTO YHC/O 7t IO CBOCH NMDHpOAe CKOpee OTHOCHTCH
K HPPALHOHAALHEIM gucaar, Tlpapna, y nux ne oo B8 3TOM el
HOJMNOR YBEPEHHOCTH, TAK KAK B To Bpevd He ObLI10 JOK33aHO, HTO
YHCJIO JECATHUYHEIX 3HAKODB STHX YHCE] He Moker 060opBaThbCA HA Ka-
KOM-TO n-M JeCcATHUHOM 3HaKe, Ije n ZOCTartouHo Goastnoe, O uHe-

B :

Jax Bufa ¥D, roe D—ueloe NOJOKHTENRIOR UNCI0, He SBASOMIeecH
n-if CTEACHLIO LEA0T0 YHeaA, OHTG  A0Kalano yie, 4TO HE MOMKET

n
ObLIThH DABENCTRA ‘«'D:—p—,rﬂ,e p v g—iuease ypcaa, Haze éwao go-
| '
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P
£A3aTb, UTO MHCAO T He MOMeT OBTh BHIpaMeHO B BUle JIpobH —,
BonM p MO TeAne yuend, Ta dajgaud oxdsadacs Hofee 1pyapoil,

n

G8M MUKA3ATENLCTED HEBO3MOMKIIOCTH paBeHcTea D= ® . Ho uo-
4
CHOJBKY NMPeinodaraaocs, 4T BEACHEHHS NPHEOAL UHETA T TPOILET
CBET Ha TPYANOCTH, CSAIAHHEIE ¢ PRIUICHMUEM 3aadau O KBalAparype
KPYTa, 0 COPHAMIACHHH OKPYIKEOCTI H PVIMY 3a844,°To 37a npobiaemMa
Bo Bropof moaoeuHe XVIIT B, cTana axtyanouoi. K s10MY e Bpe-
VEHH W UHCAD ¢ CTAAN UIpaTh SoablUy puib b Mmarexvardre, Hoooe
MoAVUeHHg JRneponm fopuyt

et F =08 X-4isin X,

OOCTE YCTATONTCIHA CRTAN MERIY e H.m nolae 11]{}]'!3-] = i1 =—1
H ToC/e paszmomerud mn W e n [Ii—':IIpt‘phlBllblE:';J.pUGil BLTA BOIPOC U O
BIWACHCITHA NPUPOAL HHCTE &,

Muorue MATEMATHRNL TArO BPCMOHIT MLITATHCL JOKA3ATE  Hppa-

UHOFAJLHOCTL YHCEA @ W, 110 TOALKO slambepry o olekanapy via-
JOCh DATDh 3TO J0RAZATCILOTRO,

Pesyaprar Jlambepra. HMcnoassya pesyantatul Ditiepa w apy-
[ix TpelmecTBeHnuKos, Jdaudepr, Jekanap u @yphe CTPUre A0Ka-
34K HPPAUHOHAIBHOCTE uHcen e ¥ m, M, T Jlambepr (1728—1777)
13 Miwabsravsesa cuiras cefd woefnapnew. Fla npoctoro yueHHKa
MOPTHOTO OH BWPOC B OANOCD K3 Butaownkxcs  yiensx XVIII b
B 1765 r. oH 6L npuraawen n Bepandckyio AxazeMuo Hayk

B 1766 r. peilvia B oBer ero suamcuuTtas pafora «Tlpersapu-
TCIbHBle CBEAEHHA LA HILYUIAX KBAIDATYDPY A CHOPHMICHHR KpyTay
[B1].

Dr1a padora HaTHCAHA FHBO, YHTASTCA € HHTCPECOM W 3aUHMdeT
B HCTOPIN KBAXPaTypel Kpyra BuiIHoc Mecto, B nelt Bueperie 6L110
TAHO AOKA3ATCALCTRD HPPANMHONAJILIOCTH uudced € H oo Haunnaer
Jlambepr cpowe padoTy ¢ KoIcTaTalyy (pakra, ITe H B TO BRCMA NIpo-
JOJKAICA IOTOK PafinT «KBajparypIiHKDE? — ANICTAHTOR, KOTODLIX
OH M NTANCH HANPABHTb HA «IYTh HCTUHHBG». B Hauame ¢TaThu oH
IOBOPHT, 4To OCOBEHHO NOIE3N0 NPOYCCTh 3TV padory 1eM, KTo «3a-
TPAYHBALT OUEHb MIOTD EPCHMEHN ¥ TPYAA a7 OTLICKAHNN xKBalpatTy-
pul Kpyray. OH Tax XapakTCPHIVET ITHX ¢HCxaTeaedl KBaIparypol
Kpyras «laxux nekarencit peerna OyLeT SOCTATOMHO, H €Cal C¥ ANTh
o OVAVILNX O KX UPETILeCTEEHHHKAM, T0 3T0 WO 00JeUT¢H YacTH
ATOIH, MATO CMBICSILIHE B TEOMETPIH H JHUICHHLIC BO3MOMKUIOCTH
HPABHILHO OUEHRBATE CBOML CHJABL, Tam, ric WM He XDATaeT dHaHHA
H TOMHMANHS, A8 OHE HE MOTYT CASJATH ¢ MOMOILEI  NDABHALHBIX
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TAACNOBATEILHLIX BLIBQTOR, TAM #AXKIa CTdBEL H JeHer cozaaeT co-
DHAMI, KOTOPMWE YATLe BCero He OTJH4ai0rcd Hi ocobDeHHOH TOH-
KOCTRIO, HH ocofeHHOR 3ampicnoBartocTeie [61; 169]. Jlanee Jlawm-
Geprt rosopHT: «/10 CHX TOp He MCCIEI0BAHO, MOMET JH OTHOWEHHE
1HAMETPE K OKPYHHOCTH OLITL BHIPAKEHD PauHOHAJNLHON ApolbIO».
'y yKA3EBAET, UTO VafIeno Muoro Takux apolel, Hanpnwep, 1:3,
7:22 106:133, 113:355..., HO BCe OHH ZAWT TOMLKO MPHOJIHMEN-
tne anauends, EciaM paccMaTpHBATE PAa3fOKENHC UHCEN B Henpe-
puisiue Ipo6H, To ONYIAeTCA AN T PA3JNOIEHHE, KOTOpoEe «coBep-
20 VHHUTOMKAST Haledy ONPeleIHTh OTHOUIRNHE AHAMBIPA K
OLPYIKHOCTH NMOCPEICTBOM LEAbIX THCM?, - '

Ho ocuoBuan 3acavra JlaMmfiepTa B HCTODHH TEOPHH 'HCET H B
CTODPHA K-BHIIP‘&T}']JIJ Kpy¥Ta COCTOMT He B TOM, UTO OH B&I'CK&BEIBH.W

1
JoMHCHHE B DATLHONMEABIOCTH THCAa A H — , d B TOM, TITO OH Ed}CI]'J'
i

.“a"-_':.-'JTHpDI_'!a.IT H I CNMOBHOM J0KA3AN MABE TEDPEME 5]} I-IppﬂﬂIiOTTﬂﬂh‘
MWOOTH JHCET & H .‘J'lll.

[Tpupoga uMcia ¢ — OCHOBAHHS HATYPAJHWIEIX  («ramepbogande-
CKHX») JJOrapH(pMOB — HTCpocoRana muorux matemarnko XVIII .

[{exoTopbie -M3 HHX NHTAIHCH ILPEICTABHTL STD YHCJIO B BHIe OTHO-
s
WEHHA PAUHOHANDHIIX UHCRN €= ——. IMon Bauanuenm «BpemeHus»

Diitepa, Fae TAHO DPAZTOMKCITHC N IERNPEPLIBHYID  Ap00b UHCET &,
e

-rI—L H p., #1amMBepT 3a0aacq BICHEHHEM LPHPOLbL 3TOC0 4HCAA
¥ [PHUIEN K BRBOALY, 4TO OHO uppaunoxasasnoe, OH chopMyanpoBan
Tarylo TeopeMy: «ECaH X ecTh OTJIHUHOE OT HY/A pATHOHAIBHOE YHL-
A0, 10 €F He MOMEeT OLITh PALKOHAILHEIM YHCIOMS,

OTeiona BITCKACT, B UACTIMOCTH, UTO HATYPAUBHLIH JdorapH@s pa-
HHDIATBIOTO YHEAE, OTAHMHOUD OT @IHHHIL, He MOMeT DhTh UHC-
;oM pawkoddasip v, [Tpn 1okasaTenbeTBe YKA34HHOR Teopevinl Jlam-
GepT FOBOPAT, TT0 ecad OB YMCI0 € MOKHD OLITO MPeIcTaBHTh B BH-
e paUHOHAALHON APOGH, TO PAATMKENNE £ U APYIHX YHMCed, CBA3AH-
HBIX € €, B HCTIPCPLIBHEIC po6u rae-to oGpeisadocsk Osl, Ho aroro
HC TPOSICNONMHT, TAK KAK Pa3TxeHndsa
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ve obpwBaiorcs. M JlamBepr nerder ua 5TOTO NPaBuAbHBI BLIRO:
«Tax Kax ApoDH Mporoa#anTea GeCKOHEUHO, TO HH €, HH %, ecnH X
neaoe YMCA0 WAM Apobb, He MOTYT OBITH TOUHO BLIDAKEIbl paLno-
Hanwaofl podslo», Ho 310 yTBep:mACHMC HM Tle 6bIN0 CTPOTO A0KE-
3aHo,

3areM OH ePeXOIHT K JOKA3ATEAbCTBY HPPALHOHAJILHOCTH Whie-
na 1 ¥ DOPMYJIADYET CIAYIOMylo TeopeMy: «Ecau X oTauunoe or
HVJIS pAlHOHANBHOE HHCAO, TO tgX Ae MOMKeT OLITh DALHOHANLHBIY
gpcaoMs. Ho eciu To BepHo AJA BeeX PaloHAlBIHIX X, TO BEpHo

; 1
woaaa x=11x= — ., ¥ B sron cayuae JlamSepr, HeDombaya paa-
= .

JOMEHNHE B HENPePRIBHY Apolh

1
th—- 7,] 1
X 3 1
Y a A
= 7 !
x 9
x e
1OAVUEET HelpephlBHLIC IPOGH:
i
eT = 1 tgl= T
n— | R
1 I
in — 7 3 —— 7
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&a n— A

146



Otciona ou nenaer smBoj: «ka Toro, uro stu 1pody GeCKOHEUNH,
cnefyeT, uTO ecan Oyra Kpyra COZepiuTcs LeJ0e YHCIO DA3 B ero
paguyce, TO TAHTEHC ee ecThb HeoOXOAMVO WPPAUHOHAABHOE YHCIO.
Tak kKax, ecad Gl 3TOT TAHTEHC. OB PAUMUHAJNBHEIM, TO Apolb He
MOria Gul MPOOAKATHC GECKOHEUHO H IOJKHA Gblla OH TpepBaTh-
cay», [To nocneHAs Y&CThk TOTO YTBePMHAEHNS, TAK e KAK H B Npe-
AMAYIEM cayuae, nprHavaercsa Jlamdeprowm Gea A0KasaTe]bCTBa.

Jlayfepr paccvarpupaer Aanee nouxonauiie 1pobu  aadA g l:

1 3 1 IR T
a1~ ztEoe
3 3__1
5
1 45 3 1 1
— T w o EtEe i
- 1
3
" 1
a - e

H [}'ﬁp.ﬁ WaeTey K pacCHOTPEHITHY OECKOHEUHOTD pana:

3 1 1 1
e l= — i e L rie
¢ 2+2-9 9 -6l +6-1-5.m
114 3 1o 14
2.9 9 5 L og.sl B 4T

KOTOPLI «CXOANTCA DLICTPEE BCAKOH IeOMETpHUecKoH mporpecchn

M HMEET, KAK BHIKM, HPPAUHOHAMBHYIO CYMMY... TOUHO Tak e obia-
) i

PYAMHBARTCA, 4T 1@ TOJABLKO TAHLEHC AYTH X=1 H X= —— , HO 1§
]

1]
BOOOLULe TAHICHE KAaMA0l AyTH — , MMEIOUEH PAUHONAJBHOE OTHO-
13

MEeHHE K PAANYCY, ABARETCH UPPELHOHAJBHBIM THCAOM.

Mz storo Jlambepr Zedaer Takoi BHIBOA «]ak KaK TAHT@NC KaXK-
A0 PauKOHaIbHON OYTH €CTh 'HCJIO HPPALHOHAARNOE, TO, TaoBoporT,
TAKMKe Kaxlad ayra, HMCHiIlan pall.IT-TOTIH.TIhHHﬁ TAHIeH, sSBadeTed
HppalHoHadbHOR. JOMYCTHE NPOTHBINOS, Mbl TPHXOLHM K OPOTHRO-
peunio. HsgpectHo, uTo tg —;=l. ChnenonaTtesnio, -;— Boou—

HPPALNOHAAbHEE UHCAA». Ho MNOTHE AyTH, XKdK H3BECTHO, COHIMEPH-
MU co cBouM rtanrencosM, B sTom caydae, rosopar Jlambeprt, onn oba
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HE COM3MEpHMBl ¢ pasdycod, JORYCOTHE TNPOTHRHOC, NPHUXOTHM K
nporueopedrio. Cam JlamGepr, BeposuTHO, CYMTAN, UTO eMy YAAI0ChH
CTPOTO JIOKA34Tb TeopeMbl 006 HPPAUHOHAJNBHOCTH UMCEd € H .
Ounaro, Kak nokazay B AaauHcHmeM JlekaHap, cyllecTBeHHbIE [O-
JOMENHsT 3TUX TeopeM He 6118 JlaMGepToM JoKa3aHbl.

Joxasatenscrea Jlemanapa n $ypre. uamenntuit  hpanmya-
ckuit mareMaruk A, M. Jlexanap (1752—1833) npogoamua uccae-
aonaung Jlambepra, u B csoeft pabore [61], nossusweics s 1794 1.,
aan «floxaszaTeaLcTBO TOrQ, YTO OTHOLIEHHE AJAHNB OKPYVIKHOCTH K
AHAMETPY H KBAIPAT CTO CYTh HPpalHOHAAbELIE uxcnas [63].

Jlemma nepnas B 370M DPOU3IBEACHNI, KOTOPAA BOCNOAHART 10KA-
saredscrso Jlambepra, chopmyauposana tax: «Ecau B GeckoHeu-
HO HenpepsiBnod Apobiu

in

n+m

m, n, m', n!, TI"I", ]'lﬂ,
CYVTL TOA0MWHTE IR MM OTPIaTe IbHbIE 12 IRIe YilCJ4d, BCIH, KpPO-

-

b m*

m ;
ME TOTO, KaX1aA us apobe i —, , = HT, I MEeHee CaHIHIb,
n")

1] n

TO 3Hadeume Wenpepbisiiofi Tpodu MPPAIFOHAIBHOE YHCIOS. Bropas
demMa Jlexauapa uuraeres tax: «Een TPH Tex e TmpeanoIose-

’

- m
HUAX HAYTaJbHEE OpOOH —, —, 1 ——; HT. I HMEIOT HPOHIROJb-
1 11 Iy
HBEIE 3HAYEHHA, BCe He 00CAeIyLIHE VEeHee elHHHUM, TO PACCMAaT-
phndaeMas HempCpwBHAS 1P06bL paBHa HPRANHOHANBHOMY HHCAY, B
NPCATONOAEHNH, UTO oHd HecKOHeUHA s,
Ilpn nokasatenuerse nx on nedaer JONYLENHE, YTo
m B
m’ -
s w

o R |

o

rie B u A uenste uncaa, u NMPAXOIHT K npotHRopeunio. «lloatomy, —
gagawowaer Jlemanap, — Hawe TOOYIIEHHE, YTO 3HATUEHHE Wenpe-
n .

PLIBIOH 1p0Gy PABHO paulONaILHOMY YHCaY A+ IOWHO; 3TO 3HA-

UEHHE HEMPEMETTHO HPPALHOTAJTBHOS,
Hokazas: eripaneninsocts 5THY Jewa. on pPACCMATPHEAST Aades
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OCHOBHYIO TCOPeMY: ¢«Ecau HEXOTOpad 1¥Ta COH3IMEpHMa C palHy-
COM, TO €€ TAHTeNC e COHAMEPHM ¢ PASHYCOM»E,

JoxasaTenbeTsu 9T0H TEOpPeML OTIHpaeTcd Ha H3BeCTHHIE B TO
BpeMA (PaKTL M3 TEOPHE PAJOR M HEnpepuBHEIX ApoGed, a Taxke na
YKd3aunpe JeMMbl H OPMyabl, CBA3BBAMOUINC TOKA3ATENbHbIE H
tpuroHomMerpiueckue pyukian, Fs stoil teopevsl caeldyer Takxe,

: T
UTD eCdH Taureic Kaxod-TO I¥Td Kpyra (Ha-anMEp,—_r ) COHaME-

PUM ¢ pamHycoM (,tg-—;— ._—-l) , TO %: HE CON3MEPHMO ¢ pamHycoM,

-

T. €. T H <1 HPPAWHOHAJBHI.

NoKxa3aTeabCTBO HPPALHOHATLIOCTH uucaa € 010 gano 8 1815 1.
3HAMEeHHTEM BpaHNV3cKHM yuenny Qypoe (1768—1830). B padore
[114} mpn paccMOTpelHA 3TOTO BONPOCA O OTHPABAANCA OT M4

1 L.
gt — b the— BV T T T
1 ol 31 gt g+ I

T I
,LIBKE[SBTE.TIBCTBD AAHO B TAKOM BHJIE: TOHOYVUTHM, 4T0 6= — — pa-
q

UUOHANLHAA ,?I.]'l{'lﬁh; nepeHeced B JIEBYIO TaCTh paBelCTBa BCE YJEeHDL

palA 40 — BKIOYNTETbHO M YMHOMHM paseHcrso HA ! Torza
q

! p 1 1 l 1
e — s ——— — - ]q! =
q (! o2 3 al
. L |- 1 L- \
“la+nr T @t o
1
Jlesan vacre sroro pascuersa p(q—1)! -ql—ql— ;l. _— ]
— UEN0e YUCAo, NpaBad *e 1alTh
1
1 1 1 1 S o
T 1 . e L L T |
q+1 g+ 1) {qg+2) <q+l {L]+|]!+ g, 1 F

l
— Apubb, M ML ADHULIH X [POTHBOPEYHID, C.qe,s.una're.'rhng:'—qm.uo
£ — He palHOHAdLIO, OHD HPPpagdoHalIbHOEe,

X0TA 10Ka3aTe)bCTBO HPPULMOHAALHOCTH YMCAA 7t He peuano
ewle MpOGJICMBL KBAIPATYPbl KPYra, HO OHO BCE Ke CYUIECTBEHHO
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NPOABHIYAD DELlelHe H 3TOf 3a4a4ul: OB HafIled UyTh, HIA MO KO-
TOPOMY, MOMIO GLLAO OPHITH K OKOHYATEABHOMY DETICHHIO 33TauH.
Has no sroMy nvTH, T. e H3y14aA NPHPOAY THCEN £ H 1, MATEMATHKH
CKOpPO TIOHAIH, YTO AA7 OKOBEUATEALNON0 PelieHHs 3HaMEeHHTON Apes-
Hel 3aTAUH HYHKHO BLIO0 GLISIBHTB, KAKOI'O XAPaKTepPa HPPALHOHAb-

L
HOCTH 3THX UHCEJ: TAKOTD e, Kax, nampuvep, ¥2, 13, uan  MeHiy
HPPALHOHAJBHBIMA YHcAanMu 2 H m ecTh CYHICCTRCHHAA  pa3iuua.

Teopun [aycca aesieHAA OKPYHHOCTH
Ha paBHble HACTH

[MepBoit us naATH «HENOIIABABUIHKCA 3a7a4-KPeNOCTel» (Aanach
zajaua o NeMeHHH OKPYIKHOCTH HA PABHLIE YacTH. DTO NPOH30ULIO B
camoM komue XVIII cronerun. lloGeanrtenen ee oxa3zaaca CTYNCHT
Tavee (1777—1856). _

K. @. 'ayce seixoden u3 Geluoll ceMbl BOTONPOBOAUHRA. Toabko
Ogarogapsa CBOBMY TAMAHTY, VIOPCIBY B padoTe W NOAASpHEKe YUH-
Tedel MY VAATOCH MOAYYHTL obpasonanue, Elle 10 nocrynaeHns B
Ferrunrencruit yunzepeuter Kapa [Nayee yBiekaaca BCKYCCTBOM cue-
Ta; no Bupaxendio ©. Knefina «oH GecrnpecTalio CUHTAET C MPSIMO-
TAKH HenpeoBopuMblM YOOPCTBOM H HEVTOMHMDIM MpPHIEHANHEM».
Bnarogaps »roMy OH JOCTHraeT H3VMHTCALHON BHPTYO3HOCTH B TeX-
HHKe cuera, 'To eMy B AafbHefileM oucHL mpHroimnock, Hapsaay c
nefiePBHAMA Had YHcaamu, ayee Takmwe npoasaner GOJLION HHTE-
pec K GECKOHCUHDLIM 4HUCHOBLIM paiav, Mayvuan apudmeriko-reomer-
PHYBSCKHC Ccpedllne, O YAHe Torna NodMerd HeROTOpble BANULIC
cooiierBa BX. B 1793 r. uoB OTKpLII METOI HaUMEHEILIHX KEALDPATOR
B 10 me npems OH NPOABILA BHTEPEC H K HEKOTODHIM BONOPOCAM ad-
rebpel: Iyman Hal oCHOBHON TeopeMoll anrebpL W Majl pellenied
ypasaenna x"—1=03 lle ¢ MCHLIUHM HOTEDECOM 0N 3ABHMAACA H
dunoaornei. B 1795 r, OH CTAT CTYASNTOM YHHBEPOHTETA, IPOLOI-
AHaT KoMebaThes B BLG0PE HAYKH, KOTOPOH CISIyeT MOCBATHTL CROID
JKH3Hb: MareMaruke unn $umoaorun. Ho yaxe Bekope Ha cmeny wo-
JeBGaARHAM NpHULTO TBepioe pemlerue: layce Habpan dusiko-mate-
MATHUECKHE HAVKH CBOEH CrellHalbHocTLio, Oanoft u3 OCHOBHBIX TIpH-
YHH 9TONO BHOOPA, KAK OH €CaM OTMCUAT B CROGM JleRiHke, Obliio pe-
ileHHe #M 33744 O TNOCTPOCHHY NPARHILHOIO CeMHAAUATHYTOMbHH-
kKa. Kak ato cayuniock? Tayec npozoiskan 3aHEMaTheA TPYIOHPOE-
®oli xopHei ypasnenis x"—1=0 Ha ocHOBaHHH CBOeH TEOPHH <«mep-
#8006pasnux kopuei». H not gaHa:xIu yTpoM, NPOCHYBUINCL, OU Bine-
3aMHO ACHO H OTUYETANBO OCO3HAM, MTO H3 €0 TeOPHH BLITEKdeT lo-
CTPOSHHE CeMHATULATHYTONBHHKE, DT0 OTKPHITHE TPOHABENIO HA HEro
OUeHB CHABHOE BURUATMEHHC: OH OKOWUATEIbHU yOeiuncd B CBOHX
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BO3MOKHOCTAX PeIIaTh CIOMKHLIE MATEMATHYECKHE BONPOCH H OCTA-
SHA MbICab O «hHIGIOTHYSCKON Kapbepe:, _

B mione 1796 r. 8 «/IuTepatypHok razetex, n3tasasuedics B Hene,
T'avee onyGaakosan 3axerky: «Hobbie oTKpHTHA». B HeR OH nucada:
«BeAkoMy HAUHHADIEMY TeOMeTPY H3BECTHO, 4TO0 MOMKHO TeOMeTpH-
UCCKH (TO CCTT MHPKYJIEM U JHHeHKO#) CTPOHTL palnbie NpaBH/IbHbE
MHOTOVIOJAbHHKM, a HMEHHO TPEYTOABNHK, NATAYIOJbHHK, UAT-
TAAULATHYIONBHEK B TR, KOTOPLle MONYTAITCH H3 KaMAorg H3  3THX
[1yTeM JDCAEA0BATENBHOTO YABOGHHSI YHEIA CTOPCH. 3T0 BBLID  yiKe
n3pecTHO BO Bpemena EBKnHIa, v, Kak kaxercd, ¢ TeX 100p GbLI0 pac-
npocTpaneHo yexkIeHHe, UTO OBAACTb SJEMEHTAPHOR TeoveTpHu
Aasblile He PACHPOCTPANSIETCS: MO KpafiHed Mepe, A He 3HAK yAGuHOH
HOMGITKH PACTIPOCTPANHTE €8 B 3Ty CTOPOHY. TeM G0.ee KaKeTcA MHe
SAGTYHMHBEOIHKHM BHHMaHHA OTKPETHE, qTo Kpm-{e ITHX npan}m&n&dx
MHOPOYTOABHHKDB MOMer OHTh reoMCTDHRUECKH NMOCTPOSHO ellleé MHC-
AKECTBO IPYIHX, HAPHMED, CCMHAUATHYTONBHAK, JT0 OTKPLTHE AB-
AfeTCH COOCTBEHHG JMHUIL CISICTBHEM DAHON €lie HE COBCEM 3aKOH-
YCHHON BoALITOR Teopun, Kak ToNBKO OHA MOAYYAT 3TY 3dKOHYEH-
HOCTL, OHA OVIeT npeano:keHa nybanke.

K. @. TI'aycc u3 Bpaynuseira,
CTYACHT-MaTeMaTHK B [erTHHTEHE».

Teopuda nocTpoeius NPABHALHOTO CEMHARUATHYTONBHHKAE H Y00~
wmsnyrag [avecom «Sonsllast Teopud» ObliH OMYBAHKOBAHbM HM B
SHAMEIHTOM BonbUoM coudHeHH «ApHdMeTHUeCKHe HoCeIOBAHKA»
(28] & 1801 r. 3TH TeOPHH COCTABAAT CRALMON paifies YKa3aHHBIX
ueCAeNOBaNKME, o3arnaBaeHnelll «O8 ypaBHeHHAX, DT KOTOPBIX 3aBH-
CHT Jenense Kpyra». 31ech OH N0ApOGHO HCCHAEIVET yPaBHCHHE
x"—1==0, Ropau KOTOPATO

2nk Tax

fe=cos — +igin — (k=0,1,2, ..., 0—1)
It Tl

COOTRETLTBYIOT TOUKAM Le/enHsl elHHHIHON OKPYHHOCTH T4 1 pas-

Hex gacted, Ocofioe BINMAHME OH YIeAHJ, B YACTHOCTH, paccMorpe-
HHD YPaBHCHHA
$7—1=0 (1)

it BUL KOpHeR
Bax 2K
xxzcosT_-— +isin = (2)

W

KOTOpLIe ABIAIOTCA BepIUMHAMM [IDABHIBHOrO 17-yronsunka, [laycce
0GpATHA BHUMANHE Ha TO, uTO HpH k=0 OIHH H3 KOpHEH ypaBHeHHH
(1) ByzeT xg==] u uto Hauwnas ¢ k=17 Kopuu OyI1yT MOBTIPATLCA,
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T. €, 4TO PA3IHYILX KOPHeH ¥ 3TOTO YPaBHEeHHA OVICT TOALKO 17 1
4T0 BCE OHH CBA3aHb Meskay cobofl, Tlpn ofocanauennn caenyiomers
Kopus (2) (npu k=1) uepes &, T. e.
In .
E=C08— —+isin
17 i

Ih

KaM ALl NOCICAYIOMHA KopeHb (Ha OCHOBawnH gopMmyasl Myaspa)
Gyner crencHelo e, IanpaMep, npu k=2 OyIeM HMeTb KOpeHb

2. 2n .. Z2:2n o . . o
+igin —— = cos — —isin
17 7

COs

npn k=13

3.ex  3-@n o om \3
£o§ —— -+isin :(ms i +|smF)=a3

17 17

- . . . N . - . N

"

Toe,  KOpup ypannenwa (1) Oyavr 1, g e g3, & €5, ef, &7 et
g9, g10 gll g2 gi3 gi4 gI5 pl6
Tax xax
m - 2n ., mo.2xt
—i gin i
17

ef=1 un e P=¢"=cos8

TO KOPHH MOMHO clle 3amucath Tak: -1, e, €% &% ef g3 5 €. %

e ? g7 g78 gF g7, oe7F g7 el
B ypasnesnn (l):  xV—l=(x—1) (x0pxFfx1fxl84x+
+ XU x104 20 xB X7 x5 XA x3xE4-x+-1) =0
0InH 12 xopHefi Gyaer 1. OcranbHble e KOPHH, N0 HIBECTHOKH
dropuyae Buernl, YIORIETBOPAINT YCIOBHIO
£+E_2+53+E-4+35+86+8T —'—Es+89+8|0 | 8“+312 El&_i_l-,nl_i_
+g15fplb— g4 g2 ed-plppftefdeT-Fefte BT
. e g i gt g g i e =1, {3)
3anaua renepb CBOIHTCA K TOMY, UTOGBI IOKA3aTh, UTO VPaBHEHHE (3]
paspelliMo B KBAJPATHHIX palngasax.
[TpoBesem cHauana cOOTBRTCTBYIOIMIME PACCYKACHNA AT NATi- it
JRCATHYDONBHUKOB, B sToM cayae x5—1=0, omun kopews 1, cymva
ocTanbHeIX 4 KxopHell ete?fedf-gt—e- 1-32—!-3 24pTl=m1. (41
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TMMoaoxam ete ‘=, (5)

Toraa
gl t=y2—2, (6)

H OTHOCHTEABLHO ¥ TIOJIYYHM ypaslienie viI4y—1=0, xopuu ero

o BB e b 98 B YDARHE
yi=— g BE T T [MToacTaBasAA yi B YPaBHE
; 1 T
Hie (3), noayuum e — =— — -— 19
€ 2 2
, (1 L o]
HIH g— (_T'i_";ﬁ ]a+1=l}.
Otky1a :
iy ST I 2
=—[——+ 15 |F —f === e
=g 2 V[.&[ 2 1'5J

= %(1‘%.—]4—‘1 V 104295 J

Ocranbibie KOpHH HAXOAATCA H3 3TOrC. TaxoBo aarefpanueckoe pe-
nrenue ypasuenaa (4), H3 KOTOPOro BHJIHO, UTO KODPHHI €r0 BhIpaie-
Bl KONeuHOH UemouKOll KnaapaTHex paiukaios, [eomerpudeckoe
3HAYeNHEe Y¥; MH BEIACHHM, BCIH PACCMOTPHM
2n 2n 2m an
yi=ese ! =cos — +izsin 5—+cos —a;———isin 5 =
]

n . m 20 . n

=32cos— ==2sin | — — — |=28in — =,

5 2 5 Io

T, €. ¥ — CTOpPOHA TPABHABLHOrO BIKCANNOID JAECATHYTONbINKA, Mo-

CTPOMB e ICCATHYIOJbHHE, Mbl JECKO NOCTPOHM W MATHYTOMNBHMUK..
IlepefileM Teneps K PeIUeHHIO YpABHEHAA (3}

lonomuam  e+el+ett+ebte e ?4e e 3——‘1%} (7)
g3 e5te8teledte SHeite? =n

CymMa aeBwlX dacTefl ecTb CyMMa BCEX KOMILIEKCHHX KOpTie#d ypas-
wenua (3) u nommua pasmatees —I, Tak 1to n+m=—1. Ilpo-
3BejeHHe HX TPH HeNOCPEeNCTBEHHOM lepeMHOMEHHH nm=-—4%
D10 3HAUNT, UTO ¥ H Vi JAONKNE HABAATECA KOPHAMH KBaApaTHOro
VpaBHeHHA

¥oefxo—d =0,
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Taxnm ofpasom,

W=t e e
Tloaoskum Teneps eteite e t=g |
gid-ebfe™2p =1z, (8)

el LS e 1
A =T}

ITH ueTLiPpE PaBEHCTBA TAKIKE COIEpIKAT BCe KOMILIEKCHbIE KOpHH
17-1 crenedy H3 edHHHLLL
CrAaabplBag H ¥MHOMKAA 3TH paBeHCTBA, TOAVIHM

z+zi=m, zz=-—1; Zstza=m, 22zs=—1,
SHANAT Z H %) — KODRHH YpaBHCHWA  X*—nx—I1=0, (9)
i 7y M E3 — KODHM YPaBHeHHA X2 v x—1=0, (%)

TR,

= 2+ (_7+1 23— "‘+]f( T“) +1.

ITonoskumM, HAKOUE,
E—%—B_! :'}J'

et+et=yy, (10)

OTKYAA HAXOOHM, §TC v—¥|==7 u y,¥=v7s CAel0BaTeNkHO, ¥ H
¥y OVAVT KOPHAMH YDABHCHHA

X—axt2z:=0, {11)

npHueM cudTaem y>=vi M3 ypaBnenns e-+e”'=y HaxonuM

v e
E= — = — Ty*—4i,
2 2
DTHM W J0OKA3bIBAETUH, UTO KOpHH L7-H cTenend 43 CIHHHTILI MOTYT
OBITH DREIPAMEHB © HOMOWbIO KBAXPATHHX PaliKaaos.
MomxHo BHACHHTE Teneps H TCOMEeTpHUeCcKe 3HdYUeHHe ¥V, K4ak
KOPHA YPaBHEHHA

yi=¢ettpt= (CO“ E5——l—t<4m -—)—!—( 08 ——-1 sin L) TN
) 17
g gt ix . =
=2 ain \———— =2gin — =31,
217 34
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Hao ¥ Bblpa}Ka{}T(‘.}l HEPC3 KOMeMHYIO TenovyKy KBdApaTHbhIX panHKa-
S108, Cu‘iE;IOBaT(‘..JTHTU_ Vi1 MOMHOD NOCTPOHTD C TNOMOLbK UHPKVIA H
aunedkd, [ocTpone ae 34-yIONBHHK, JIECKO MOMKHO TOCTPOHTH 3a-
Tem # 17-yroavHnk. Tak Obina pelléHa 3ajaya 0 JeNeHHH UKDPYyH-
ticetd Ha L7 paBHnx uactef, M n ganbHefimnem yie croAna sanada
peamu3oRaTh 3TO OTKPLITHE, T. €, Hafirtu cnoco6 mocrpoeHus 17+
VroABHHKA HIH AeAenHA OKPYXKHOCTH Ha 17 paBHblX uactedt c mo-
MOHIBIO HEPEY.IA H JMHHEHAKH.

Penlasn 3anauy 0 BO3MOMHOCTH IIOCTPOEHMA  1IpaBHIBHOTO
17-yronsHuka UHPKY1eM o JHHeHKoH, [aycc B 310 XKe BpeMs «3a-
MaxHyaca» H Ha OoJce OGNLYIO 3a18uy: BLIMCHHTb TPH KaKHX 2HA-
yeuuax N MOMHO IHPKYJEM I JHHEelKOH TIOCTPOHTE MPAaBHILILLH
N-yTOALHAK,. a TpH kaknx N — Heassd. Man anraue, HA Kakoe 4HC-
a0 N panumx uacTefl MOMHO UHDKYJNEeM H JAHEHKOH palfefHTh
OKPYXKUOCTh, @ Ha KAKOE YHCI0 — Hembad, Tak Hauaaa poXaaThed
v Caycea «Goasmasn» uan ofuLas TeopHd.

C 1797 1. OH Hauan NCYaTaTh CROWO 3naMeHuTyi paGory «Apnd-
sweTHYcCcKne Heedeaonanns «(Disquisitiones arilhmeticae) [28],
KOTOPAA NOJHOCTLIO DLILLIA T CBET B 1801 r. Ceapmall paanea 3Tofl
Soaelofl pafoTel, HazsaHHL «06 YpaBHeHHAX, OT KOTODHIX 3aBH-
CHT fefeHHe Kpyra», KaK pas H COICPKHT «0ObIIYIO TEOpHIO®, O
KoTopoil ropopua 'ayee ewte B razernod 3amerke 8 1796 r.

Peun nier siech Npeikie neero of ypasHennn

N1

i e ol (12)

K==

KOTOpOE B JaJbHeHIeM CTAJIH HASHBATL YPaBleHHEM JeneHHA Kpy-
ra. ClenoBaTeilbHO, reoMerTpHueckad 3ajaua Ouuia CBeJNeHa Tenepb
K U3YMEHHIO KOpHEeH vpaBHeHHA (12).

ceAenya aTo ypamuenwe, ayco d mooyuaeT yOIOBHC, KOTOPO-
MYy JOMMIBL YHAOBAETBOPATH 4HCaa N, ITOGb  OKPYIKHOCTE AesH-
AdCh LMPKYJaeM M JdHeilkoil Ha N paBHOLIX uacref. 3apnada sta o
2 TaKol MOCTAHOBKE, KAK BHIHO, 01114 B TO GPeMd He H3 JIerkux,
XOTH HeKOTODWE BAdMHLIC PEIVILTATLI AJdH HCCJIB,E[UBBHHﬁ p&UTCIIHf{
anrefpaHueckuy ypaBHeHHH H Oolld YIKe MOMyYeHBl MarTeMarTuxa-
mi XVI1I B, ocobeHuo Jilaepom u Jlarpanxem.

[Tocranoexka 3TONR 3a7aMd HECKOABKO VIPAQULAETCA, eChH yYUeCTh,
4TU HET CMbIC/A PACCMATPHBATH ITO YpaBHenwe npH N COLTABHBIX.
JIeHCTBHTENLND, eCAH N—YHC/AO CHDMHOU, TO OHO HMeeT TpOCThE
muomurean Ny, Ny, .. Nr, 1. . N=N;-Ny, .. Nr, u 3agaya B 370M
cayyae cBOIMTICA K ACJCHHIO OKPYMI0CTH Ha Ny, Nz, ... Nr paBHBIX
racreil. :

Bor movemy [aycc B cBOMX HCCIEIO0BAHHAX Beler peun ob N
apocTeX, a rTakme 06 N, MHOMHTeAAMH KOTOPWX ABAAIOTCH YHCAd
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1
Py
HO MOCTPOMTE uHpKyaeM d adHefikoil. Tax kax 8 (12) N mpeanona-
FaeTcs NpoCTHIM '[HCJOM, TO OHO HeuertHoe, a N—1 — uernoe.

Tavee mokaswmBaer jlajee, 4To Muorowaen s {12) Henpusolim
B Noje PAUHOHAJILHLIX YHCET, T, e uTO 3TO YPaBHEHHEe HC HMEET
pansonaawnuix xopne#, Ho ouo umeer N—1 Kakux-to  wopHen.
Muomectso xotopux layce obosnavact vepes Q. jlokasatenpersn
HETIDHBOANMOCTH x=0 B mnoae pammnam—,umx JHCE]N B CC‘BPEMEZ‘:'
HOil MaTeMaTHKe JaeTcs 3HauyMTeanno npowie, yem y Fayeca. [loay-
UHB VK&3aHHble pe3yanTatl, layee nokasmsaer Jagee, UTO MHOPO-
YJ1eH X BO MHOTHX CAVUAAX MOMKHO [I0CHE10BATEAbHO CBECTH K TP
H3BeAeHHI ABVUgennux muuxkarened, Ou nucaa: <Mspectno, uto
BCC VCHAHA Beanuaflifx reoMeTpPoB laThk ofllee pelueHHE ypabHe-
HHH, CTeNEHb KOTOPHIX TIPEBOCXOLHT YCTBOPTYIO, MAW .., HAliTH Cllo-
cob cBeledya CMellAaHHBIX YPaBHEHH ¥Wa JIBYYJEHHblE, 10 CHX Tnop
OEH TIIEeTHH, LeM He MeHee UeCOMNenn, urTo CYUIECTBYET CKOJb-
KO YIOLHO CMOWIAHNHX, T. e IeNBYWIEHHLIX YPaBHeHHH JI6oH
CTeNnend, KoTopble <«I0IYCKAOT TAKOE C(BLIACHHE K JABYYUJEHHLI M
YpARHeHHAM. . %,

Cpow uenb gaabHelllero Hecacaopanua [ayce sulen B ToM,
uyTafHLl MOCAeI0RATEALHO pasfararte MHOrOYTITeH X Ha Goabuiee o
GoJblilee YHCTO TAKHX Mio:kureaei, 4rodnl KoadduuueaTsl HY onpe:
JEHIHChL NPH MOMOLWH PelleHHs BCIOMOTATEIbHBIX Y¥DanHeHuH BO3-
MOMHOo GoJiee HH3WINX CreneHell, moxka TakuM 00pas3oM Ne TpHieM
K AHHENNEM MUOAKHTEMAM, T. e, K CAMHUM KOpHAM Q.

H 1aapiie o0 MOKA3LIBECT, 410 coan N—1l=oq"l e, .. cr
H N—+ny4 ... -Fne=v, To @axomienne KopHed £} cBOAMTCT K Ni-
CJEI0RATENLHOMY PEWEHHID V. yPABHEHHID®, H3 KOTOPLIX N ypaBhe-
HHH CTellewH o, Ny VDABHEHHA CTEfICHH O, .., Nx  YDABHeHHN CTe-
TEHH cix.

Tax, M Buaean (om. crp. 179—180), uto npu N=17, N—I1=
= 16=2* pewenue (12) csBemoch K pelleHHI0 UETHIPEX KBALPATHRIX
vpapHenni, a ana N=37, rue N—1=2%-3? npujerca pemrars e
KBAIPATHEIX H A6a KyDHYECKHX YPABHEHHA.

OcHoBHan TeopeMa, MoKasaHHas afncch [ayccom, yurTaercsd Tak:
«YUTo6El KPyr MOMHO OBIO IeOMETPHUSCKH paiiteadts Ha N wac-
Telt, HyXKHo, urobel N G610 pasHo anbo 2, nubo Gosee  BBICOKCH
cTeneny uHcaa 2, Had utofu N Onaoc auB0o NpPOCTHM THCAOM BHIA
2'+1, auGo npoH3BEISHHEM HECKOJbKHX TAKHX MPOCTHIX THCENT, W
uyrodn N ObLIO0 NMPOHINEAENHEM OJHOM0 HJIH HECKOJBKHX TAKHX O[t-
CThiX uHCea aubo nHa -2, anbo Ha GoJdee BolcoXyl crenenk 2», Hrak,
neNleHHEe OKPYMMHOCTH UHPKYJeM H auuefikoll Ha N uacTedl BOSMOX-
HO TOrAa, Korjaa N=2"PP, — P,

" 31 npoctee ddcaa Pi, TaxHe, 1o YACTE QXPYHKIOCTH MOK-

a
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rae k=0, 1, 2..., a Pi — pasnuuHnie npocteie uHead Buga 271
3 crkazannoro Enle BuiT€KaeT: AejeHHe OKpyiKHOocTH Ha P pas-
Hulx yacted, rie P — OpocToe YHCAD, BOAMOXKHO TOJIBKO TOTIA, eC/IH
P—1=2" 1. e. P=2"41. Hoa ni1a toro, uTofn guctio 2°-+1 Huno
MPOCTHIM, [I0KA3ATENL N HE JUMIKEN HMETE TIEYETIHX NPOCTHX je-
JHTETeH. ,E[.cmyc*mm UTo m=uyn;, rJe ( HeyeTHoe, Torga 2"4 1=
—(2‘1 1411 370 YHCI0 AcauTcs Ha 2"—|—1 H, CJedOBaTe/bHO, He
npocroe, 3HaulT, UTOOL YHCAo P=2"--1 BHLI0 MPOCThIM, H4e0bxo-
JUIMG, 4ToOB NOKa3aTeb n O CTeNeHblo NBOHKH, T, €. n=2" Tor-
na, ecau 2%° 41 OpH COOTBETCTBVIOWIKMX v GYIET UMCAO UPOCTOE, TO
HA 3TO THCJIO MOMHU Pa3AE/HTb OKPYMHHOUTh LHPKNJIEM H JIHHEIl-
voft, Hanpusep, npu.v=0 noavenm P=3, mpu v=1 — P=5,
v =8—DP=I7, nupun v=3 — P=257,... Bee MHOTOVIOJIbHHKH {
YHAZAHHELIM YACAOM CTOPOE CTPOATCH LHPEYAEM H JHHEeHKOi,

Ho uu anaesm Taxske, uto IHPKVIEM H JAWHERKOIN MoXKUD  T0-
CTPUHTE OPABH/AbHbIE MIUCOYTONBHHKH C COCTABIBIM YHCIOM CTO-
DO, eCH TOJIBKO MOMHO TIOCTPOHTE NPABMHJbHBIE MHOIOYIUALHUKH
U HHCAOY CTOPON, PARHEIM KANCIOMY W3 MHOMKHTCACH 3TOTO UHCNA.
Hampmep,

2¢.3, 2%.5, 2"-3.-5, 2% I?, 25.3.5 117, .
CUAenoBae/bHO, LWHPKY.IEM H JHHERKOH MOMHO Booﬁme pa3ieaHTh
CHPYHECCTL  Ha N pasublx uactell, ecan N=2%.P|P,, .. P rae
k=01, 2, .., a Pi — pasiuiunele DNpoCTHE uKcia BHia 27 4L

Fave:  gokasam, 4To 3TO VOmTOBHE JeJeHHS OKPYIKHOCTH Ha pae-
fue yacry HeoBxoaHmo. Hro e Kacaercs TOre, WTO QHO H JucTa-
TOUHOE, T. € YTO HH MpPH KAKHX ApYrHx Pi, KpoMe yKasaHHLIX, Helb-
3 padfenHTh UKDYRIOCTL ¥a PaBHLE YacTd (MOCTPOHTL NPABHAb-
HBIEL MHOUOYIOJIbHHK) LHPKYJAEM H aunedAxo#, To xoTa 3Toro laycoc
He JOKa3a], HO OH B 9T Ke padore nucat: «XoTs IPaHMUBL Halle-
ro COYHEEHHA HEe TO3BOJAIOT MPHBECTH STOTO JA0KA3aTefbCTBa, M
AYMack, 4To BCe JKC HA 5TO HAAO VKA3aTh IA% TOrD, IT00B KTO-JH-
0 1 UBITANCH HCKATL €HIe ApPVIHY CIVTAeR HpOMe TCX, KOTOphe
YRA3AHL HAWEH Teopuefl, naupdMep, Ile HATESTIcA OLl CRCCTH Ha
reOMETpHHeCKHe MOCTDOeRNS, T. €. HAa TOCTPDeHNEe LHPKY.IeM 1l Ju-
HellKolt, fejeHHe OKpyaHocTH Ha 7, 11, 13, 19, ~- wacrefi u He Tpa-
THTI OLL 3pA CBORLO BPEMEHU>»,

YuntaBaa To, ¥To monyvennoe TlayecoM  ycaoBHe  gefleHHA
GEPYHITCUTH HE TOJbKO HeoDX0LHMOE, HO W JOCTATOUHOC (XOTS No-
CARMHC: GWAD CTPOro loKasaHo B QadbHCIHINeM), DCHOBHYI Teope-
My MOMHO clhopuyalposars tax: «LAs Toru, 4TOBH MOKIO OLLIO
OKPYHHOCTh Pa3deHTh LHPKYJIeM I Juueillkoll ua N paBibix uac-
Tei, HeoAX0IHMO H AOCTATU4HO, YTofnl yMcao N uMmeno sug N=
=2%-P Py, .. Pr, T2 k=0, |, 2, 3,..., a Pi — pazauunue npocroie
qICA2, KAMKIAOE M3 KOTOpux HMeer BAI 22 *' 41, wan Pi=1s,
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Taxum ofpasoM, H3 obwWed TeopHd Aedennd OKPYMHOETH Ha
PapHble YaCTH LHPKYJAeM ¢ AnHEHKOH, co3TaHHoi B ocunoRnoum Tave-
com B camom konme XVIII B, caeiyer, 4To OKPYIKITOCTE MOBKIO Dds-
nenuts ma 2, 3, 4, 5, 6, 8§, 10, 12, 15, 16, 17, 20,.., 257, ..,
65537, ... paBiimx uacTefl, HAN MOMKHO NOCTPOHTL NPABHAbHEIE MHO-
TQVrOMLIHKY C YKA33HHEM YHCIoM cropoH. H3 sToll TeopHH TakKKe
BHITEKAET, YTO OKPYRHOCTE LHPKVIEM H JHHefKOH Heau3da, Hamph-
Mep, paszeante na 7, 9, 11, 13, 14, 18, 19, 21, ., pasdbx uac-
relf, Ilpuuem yueaa 7, 11, 13, 19, .. xoTa u npocTwe, Ho DHH He AB-
asoren yncaamin ®Pepma Pi=22" +1; uyucna 9=3.3, 18=2.3.3,
25=>5-5 coxepmar MuHOXMTEIM 3 H 5, ARIAWOUIHECA UHCIAEAME
depma, Ho oIl TOBTOPAIOTCA; uiicaa ke 14, 21, .. cojepkar MHo-
sutean 7, 11, .., KOTopble He SBIAIOTCA YHCAAMH PepMma...

O6man Teopns l1eJCHHs OKPYMKHOCTH HAa pammule yactd ['aycca
OpOAMAA CBET HA MHOLHe BONPOCH, OCTAnRaBUIMECHd 3aragkaMH B Te-
YeHHe MHOTHX cor JeT. Taycc oxasazncsi NepBLIM NOKODHTEIEM 01-
HOIl #3 TATH HuTepecnefilinX H LOVYHTEJbHBX 3ajad B HCTODHH 1a-
wefl mavky.

JoxazarenncTEo Banuens HeBOZMOXKHOCTH YIBOCHHA
Ky0a H TpHCeKIHH Yraa

B mepeoii nonopuse XIX B, HeKOTOpHE 3HAMEHHTHIE 3alaui
OPEBHOCTH NpONOJUKAAH MPHBISKATH K cefe BHAMAHHE OTACJAbHBIX
MATEMATHKOB, BB uHcae uX OB H MOJAOACH HHMKEHEp MOCTOB H. IMOC-
ce Tl. A, Banuear (1814—1848). Maremarnxoi Bamuenn mnrepe-
COBANCA ¢ panHera Bo3pacra. Eute 6yIyud CTYICHTOM OF H3Y4uh
HexoTophle paGoTel Dilyiepa, Jlarpan®a H JpPYrAX MaTeMaTHKOB.
Tlpusaexna ero BHAMaHHe W 3namernntan paGora [aycca «Apudme-
THUECKHe uecaenopanuay», ocobennu ee VII pasiea. 3to, no-pRAH-
MOMY, H CNOCOOCTBOBANO PA3BHTHID YV Hero HHETEpeca K TEeODHH 49H-
ced, ¥ aarebpe, MaTeMaTHuecKOMY avalNiy ¢ K APHUMEHeHHID HX B
pELIeHHH HEKOTOPHX reoMerpHueckHX samau, CoBceM elle FOHBIM
OH 34HAJCA BHACHEHHEM YCJIOBHU, NDH KOTOPHIX TEOMETPHYECKHE
3afayn pelaloTcA MHAPKYMEM W JuHefixoii. B pesyabrate 3THX 3aHA-
taft 8 1837 r. nmoapuaack ero nepeas padora [20, 138], B KoTopoit
OH BOPBLIC J0KAa3aj] HeHO3MOXKHOCTb Dellenna IHPKYJNEM H JIHHEI-
Kofl yapoenun Ky6a M TPHCEKUHH yriaa. ITo Gbll BaXKHBIH BKAAJ B
MATEMATHKY: OBNIH TMOKCPEHH! elle JlBe «NCNo11aBaBlluecd KpPemo-
crus. M nobBenurenem Hx Oma Toxe lonowa. [l Bauneas npoxua
KOPOTKY!, HO TMPOILYKTHBHYIO #Hamb: aa 10 .er cBOEH Hay4HON
JeATeNEHOCTH OH Hamucan M ony6iaukoBa) B Belvilux paHIy3cKiux
MaTemMaTHueckMX xKypuanax cBeime 20 pafor i 3amerok, Hekoro-
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pli¢ e€ro pe3yabTaThl BOWLIH B 3040ToR onn  wmarematHku [24].
B ero nmoapobHoit Guorpadnu, xoropyw onybauxosan Barré de
Saint Venant p 1748 r. 8 7 ToMe xkyvpuaaa Nouvelles Ammales de
Mathematiques, BHCOKD OIIEHHBAETCA NeATeNbHOCT: Baumedas B ka-
yecTse peneTHTOpa M 3x3daMenaropa Ilaprmckofl noaHTEXHRUECKOIl
[UKOJMBI H Pe3ymbTATH €ro AceIejoBaTedbckoill  paborel, Ikl xora
nepead ero padoTa J0AToe BpeMA He NOAYY4aa J0NKHON OMeHRH,
HO Tenepbs HMA BEHU.C‘JIH yallle BCero CBA3ILIBANT HUMEHHO ¢ 3HJHEIH'-
MH YIBOeHUA KyDa H TPHCEKUHM yraa. Iva padora Banumens sanu-
MaeT BHAHOE MECTO B MCTODPHHM 3HAMEHMUTLIX 3a1a" IPEBHOCTH.

B sroit paGore Banuens ykaswpaer, uto 4as T0ro, <1IToOBM
V3HATE, BHNOOJIHHMO IH NOCTPOEHHE TIEKOTOROH ICoMeTpHUYeCKod za-
A8 ¢ TOMOLIBK JAMHEHKH H UHPKY.IH, T0JKI0  ONPCICAHTL, BO3-
MOMKHO JIH BYICT KOPHH YDaBHEHHH, K KUTODPOMY JPHBOTNT 2ajaua,
BLIDA3HTH YEDC3 HODHH CHCTEMEl YpaBHeHHH 2-8 crenenu..». ¥pas-
HEHHH Xe 2-H0 CTEMEVH, O KDTpr.lJ{ pE'[b HAeT, MOAEHO HpeduTHBAATL
KaK BBIpaMeHHs maomaiell npaMoidniciiiblx TPeyroabinkos, obpa-
AOPAHHBIX JHHHAMIN, COELHHAWIIMMYE TEUTPH OKPYIKHOCTOH H TOU-
KH TEepeceteHHs MPAMBIX C OKPYAXHOCTHMH H OKPVIKIOCTEH Moy
cofofi, Torpa «rnasnoe HeM3BeCTHOE 3alauu Mbl Haljem, pazpe-
Was psl ypaBHenuit 2-f creneHH, Kos(puuunenTw KOTOpHIX Oyi1yT
PalHOBAJABHEIMH (PYHKIHAMH 1aniblX BONPOCA 1l KOpHEH Npelbliy-
UIHX YpaBHeHHI». PAaCcCMOTPHM Zadee CHCTEMY VDABHEHHMA:

X¥4-Ax+B=0;
2tk A xe4 B, =0

{L3).

.32“-.5 +af'.tn—'22'.in—1-.!'B“.r2=. 0, -
x2n -f-ﬁn—.}{n—l—Bn—l =1,

e ———— et

rie A 1 B — paunonaseHule QVHKUAE AasHbIN 3ajaud p, q, T, 0,
Ay n B, paunonaabnse yHKIFH X, P. q, r,... 3 Boobme Awm n
Bm — panunodansisle GyHKUMA X, Xo, ..., Xm, P, (. ... . CJlegoBareas-
HO eciu A 1 B—pauuoraankule yucaa, o B.A, 1 B, sxonst kopun
KBajaparnue U3 A ¥ B, noayuaomnecs npu peluenun nepBero ypas-
FeHHst OTHOCHTEJNBHO X;, KOTODHIE MO YCAOBHIO BXOLHT B A, u B).
B Az n By BXoAsT yHe KOpHr KBaipaTHee H3 A; u By, T. e. Kophw
H3 KBaJApaTHbX KOpHe# H T. 1. LEcam 4HCAo KBaapaThulx vpannenuil
B YKA3&8HHOA CcHCTEMe MOBEICHO A0 MHHHMYyMa, TO XaMA0e M3 3THX
YpapHeHHH He GyIeT yAOBJAETBOPATHECA PAUHOHAJIBHOH (yHKuHel
JaHHBX KOJMHTIECTE U KOpHel NpeauecTBYIOUINX ypaBHeHHH.

Eco# mpu 5TOM «INaBHBIM HEH3IBECTHLIM» SBJASETCH Xn H3 T0-
CJeIHEr0 YPABHCHHHA CHCTEMEl, T, DELIAT 3TO KBALPATHOC YpaBHe-
HHE OTHOCHTEMLIO X», MBI MOJAYIHM KOPHH €ro, Kak KBaJADaTHHE

159



KOpHP 13 An—y u Booy, B KOTOpBE KpPOME D, {, T, " BXOIAT X3, T. &
KBdanpaTHble KOPHIL 13 P, q,’r, ..., Xz — KBajpaTHHe KOPHH H3
KBAAPATHLIX KOPHEH; Xs, X4, .., Xu-j — KBAAPATHEIC KOPUH .. i3
KB4 PATHHIX KOpHell.

MoKHO NOKa3aTh, 4TO X» OyIeT KOPHEM YPaBHeHHH CTeNeHH 2n
W uTe ypanpenne 3to GyIer HenpHBOAHMIIM. Banuenb yTBepxinaert,
UTO ECAH Mbl MEPEMHOMHM ABA 3HaUenus X, HalJdeHHBEe H3 NOCTeN-
Hero ypaBHeHHa cucteMsl (13), 3aMendy IpH  STOM Xu—p B An-y H
Bo-y moouepento KOPHAMH NPeIECTBYWIEro YPABHEHHA, TOAYUHM
TOIIA MHOFOLIEH 4-fl CTENMeNnH OTHOCHTEABHO Xo, KOPHIIHEHTH KO-
TOPOro BBIPA3ATCA PAUHOHAABHO B PYHKUHM Xn-z, D, , Ty ... Jane-
HHB 34TEM TAKKE Xo—p TOCAEIOBATENLHO ABYMA KOPHHMH CODTBET-
CTBYIOILEr0 YPaBHEHIA W B3AB NpPOM3BeneHHE HAHIEHHDIN JIBYX
3HAUCHH, MOAYUHM MHOTOWIEH CTeneHH 27 OTHOCHTeNBHO Xn C Kosh-
GruuHedTamy, pauI»E(fI'}Ia.‘IbeIMH.DTIIOCHT'EJT}:HU_ Ko—g, oy X1, Py, eee s
lMponeaxas Jadbile STOT MPOMECC, HOAYUHM HAKOHCIL MIOTOWJIEH
¢ woaddruHEHTAMH, KOTOpHE BYUNT pPalHOHAJLHLIMH (PYHEUHAMH
OT p, §, F.... ITOT MUpTOYIeH crenedn 2% DYAYHI NDUPABHREH K HY-
a0, gact ypannenyde f(xn) =0 unn f(x) =0, xoTOpOE 32KANWYACT P
cebe BCe PCILEHASI ROILPOCA.

TToxasas, TAKHM 00DA30M, 4TO CHCTEMA YKA3AHHBIX KBaAPAaTHEIX
VDABHCHHI] PABIOCHAbHA YpaBHeHHo crenciu 2 ¢ palunoHanbHBMH
kos(hHTIHEHTAMH B 4TO, CACIOBATENLIIO, pPelleHHe yKAa3annoro
ypapnennus creneny 2° CBOLUTCA K PRIHEHHI) CHETEMb ypaBHenui,
OH (POPMYJHPYET U AOKA3LBaeT naaee Teopemy: «¥Ypannenne f(x) =
=0 crenenn 2°, Iamilee RCC pPelIeHH 3ANadl, Ppa3pemuMoin no-
CPemCTBOM T YPABHCHWH 2-ii CreneHu, OyicT HCTpeMendo Hempn-
BOAHMO», T. €. OHO HC MOMET HMeTh ODMIMX KOpneli ¢ ypasHeHHAMH
HU3mKMx cTeneHed, KosdduUHeNTH KOTOPUX OGbiii Gbl paLHOHAL-
HLIME YIRIHAMI AaHHBIX BEAMUHH D, q, r.. . [Ipennoroxuns, uto
3T0 HEBEPHO, T. e, uTo cymiectsyer ypasuenne F(x)=0, KopHaMH
KOTOPOIN  HBJAAIOTCH KOPHH  YDAaBlUeHs CTENeHH HHINEe CTeneu:
{(x)=0, mpu YyCNOBHH, HAJOMEHHOM BHIE Ha KOSPHHIUHCHTHI
ypapuenifl, DBanrent nokasbiBaet, 4yTo B sTOM caytae I'(x) 06-
paTtuTca B Hydb aaa 2° IHAUCHHN Xn, K KDTOPbLIM TIPUBOJIMT CHC-
TeMa BCeX ypaBHeHuil nan 2" KopHei  ypapHenni i(x)=0, 1. e,
ecan ypasmenne F(x)=0 c palHOHaibHbIME KO3(DHUHEHTAMA
HMeeT OOHH KOpeHL, ofimi ¢ f(x) =0, To 0HO MONYCKAeT W BCE CTO
KOPHH, a 3To0 3Hauur, uTo ypassenne f(x) =0 nenpHBOIHMO.

Dra TeopeMa HBAACTCH USHTPAbHON B YKA3aHHOM HCL/IEI0BA-
Huu Baumens. 3nech, KAk BMAHO, Banleas HC TOMb3veTCH elle No-
HATHEM 'MHCAOBOCO TOMA, M CIocol paccyKISUHH HECKOJBKO TpO-
MOITKHH, HO IO CYLIECTBY H OH [OJL3yeTes cspeolpasHof TeopHed
nones.
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Hoxazan ykasanuyw Bbille reopemy, Banneas rosopHr jance,
YTO «H3 3TOM TEDPEMbl HeNMOCPEICTBEHHO SBCTBYCT, UTO BCAKAA 3a-
naua, KOoTopas MPHBOJIHTCA K HEOPHBOJHMOMY YPABHNEHHID, MODH-
J0K KOTOPOro He eCTh CTeNeHnh 2-X, He MuzKeT ObiTL paspellena c
MOMOILLIG TPAMOH JIHNHH H Kpyras.

Tax, sanauy of yaBoenHu Ky0a, ¥OTopas TPHBOAHT K paspe-
MIEHHIO HEIPHBOLHMOTO ypaBHeHHs Bula x3—2a%=0, «uersas pe-
LWHTE ¢ MOMOULBIO SJAEMCHTAPHOH TeoMeTpHH», 3aiaua O ABYX Cpei-
HELPONOPUHOHAAbHLEYX,  CBOASLLANCH K PEWeHly  YPABHEHHS

a
W—a?h=10, ecay - He #ABMfCTCH KyGoM, Tome e paipelinva
UV pKYJAEM H JHHEHKOH, 3a0a4a TPHCCKIHH YInd, KaK H3BeCTHO, CBO-
JHTCH K pelletiky yPaBHeHHA

3

1
K- —x+ —a=0,
4

KOTOpoE OVAeT HEeNPMBOAHMO TpPH GECKONEHHOM uYuLle 3HAYEHHD 4,
B uactuocrd Tmpu a=1. CJenopatenbno, M TPHCEKUNA Yraa IUHp-
KYJMeM W JAHelKol B ofuleM ciyuae HeBo3MOmHA. Banuenan zawtio-
uaer: «Ham xamercs, 4T elle He OHLIO CTPOrC JQ0Kasauo, 4TO 3TH
3ndMenuThie 3djd4d OPeBHOCTH He MOCYT OLITn p53|;}EU_LEHhi TéMH
OOEIHLIMH TEOMETPHUECKHMH [IOCTPOCHRAMH, C KOTOPbIME HX ODHIK-
NOnSHBEY CBH3LIBAJIH .

Tak, nocae HOAFHX H YHOPHBIX IOHCKOB OLLTH PCIIEHBl JBE K3
NATY paccMATDHBAEMBIX Hamu 3HamendTHe 3agatu. Ho Ha 3toM ne
0f0pBanach WX ueTopis, B JanbrefimieM NpeinpHHHMATHCE MONbIT-
KW yMpollenus J0KA3aTe]bCTBa HEBO3MOMKHOCTH PEIUenUs 3THX 3a-
Aau UHAPKYAeM M AUHEHKON ¢ YYeToM HOBHX nocTHaennit aareGps,
HOAXAJIHCE HOBEIE METOABL H CNOCOAL TOMNOTO H NPHOIHKEHHOTO pe-
wenna 3THx 3anay. B vonmd nepuos pewianach o0ofileHHAA 3a14a-
4a g TPHCEKNAN yraa x==pad rie p — moGoe uucio, a TAKKe 38-
Jaua o TOJTHCEKHHA YIdd.

TpaHCUCHACHTHOCTE YHCEA € H 7T

Peayabrarel ueenenosannii Jiuyenana u I. Kanropa. Bonemyio
ACHOCTE B pa3nMuHe anrefpandecknXx H «He adrebpanvecKux» Hppa-
unonaasyocreit 8 XI1X B. BHecan dipaHiysckuii MatemaTHK Jluy-
auasb (1809—1882) n wemeuxuit waremarnk I, Kanrop (1845—
1918).

Mepentfi ua wux Haunxad c 40-x roJ10B 3aHHMANCA BHISICHEHHEM
MPUPOAbLL YHCIA € H OTBICKAHHEeM cflocofa NOCTPOeHMA TPaHCUeH-
JIeHTHEIX THCE.
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B [)Bﬁ[)’TE «0 Knacce 'l'paHG!J.EH,fLEHTHhIX KOODHUECTR, KOTOPLIY HE
HBANKITCH anreﬁpal-l'{ecmmn H He CBOAATCH K :—'!.:'ll"Eﬁpa-M‘-lEC'KlJM =
paUHOHANBHOCTANM», JIHVBRAAL (1857) nokassiBaer, uro € u &° ne
ABMAIOTCH KOPHAMH ypabueunit ax?+4bx—+c=0 u ax'-b¥¥4c=0
HH OpH KAKHX HedbX JiayeHHnx ¢, b o ¢

Paanuuue MeHIY E.J[FEﬁpaH‘-IECKHIMH H TpanCuallqeHTHbik T YHE
JaMu on chopMynpoBan B BUAC TAKHX TEOPEM:

¢Jlaa goforo ACHCTOATENbIOrD anTedpaHdYeckoro 4ueIa o Cre-
fmeHH n = 2 Moo nogodpars NOJOMHTENBHOE ¢, 3ABHCALLEC OT (¢

P
Taxkoe, uTo AJAH BCeX pallH0oHaTblbIX YHCED —— ﬁ'}',ﬂ,ET HMETE Algc-
TG NepadBeHCTED

il ) SR i (14}

Dty YMeaa ABAFIOTCH KOPHAMM a/ire0panuecKkwx YpaBHCUHH o pi-
TTHOHAIBIEIMHA 'T(U'.':"q.)lpi-[LIJiE')l-l'J.'&'I\'IH. ,H,J'IH MHoER ME, He dDATOmiiscsd
KOPHSMHK anrefpanuecknx YPABHEHHI € PANHONANBHBIMH KOS(i-
LHEHTAMH, COpaBelIHRa TeopeMa: «Eeauw gna awob0ro HATypanLHD-
ro n>1 n awboro IefictBuTensioro ¢c=>0 cyumlecTBYeT XoTs OLl oA1A

P p c
pauHopansHad Lpods — 0 vaxaa, q'11u|t‘r.—-- —| = 5 0
4 1 q
BEIleCTBRINIOE YHCI0 6 — TpaHcoeHienTHoe», TIOMYUHB YKaszHHBIE
BLIUIC TeopeMul, JIHYBHAL BMeCTe ¢ Tem IOKA3aJd, HTO MOKHG
CTPOHTE OeCKOHeYHO MHOLO HCﬂ.ﬂFCﬁ[}ﬂI'[T-IECKHK qHCeM.
B YACTNOLTH, OH NOKA3AI, ITO YyH<aa BHIA

I 1
p— e i e— S 00010 ...
= T T T L

o

— 13
v {—1)

nesy 230

«BHIXCAAT 8a TIPEAETH  ajrefpanvecKdx UHCCA®, T. & SIBAHOrCH
TPAHCUEHICHTHINMH.

Paapenns takHM obpasoM Boe BLITIECTBEUHLE YHCIA Ha B3
Knacca: anreGpadieckue H TPAHCHCHAENTHhe H MOKA3aB,  Kax
MOIKIIO KOHCTPYHPOBATE TPAHCICHISHTHRE 4YHCIA, Juyveuann ne
CMOT, OJHAKO, BEISICHHTE BOIPOC O NPHDPOIE UHCED € H ot H 1e ool
OTBETHTL Ha BOMPOC: KAK «BCJAHKH» KJACCH aarefpanuecxux
TPaHCLEHISHTHBIX UMCEN, XOTH H 3HAJ YXKe, UTO TeX H APYrHX wilCcen
OeCKOHEeTHBIE MHOMECTEA.

I'. KanTop ¢ moMolleio paspadoTaHHON WM TEOPHH MHOALCTD
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BLISCHHJ, KAKOBa MOMNOCTL MHOMKECTBA anreOpaHyCCKHX H TPaHC-
UEHOEHTHBIX GHCeL.

B craree «O cBoficTBaX COBOKYIHOUTH BCeX BEIUECTBEHHLIX agre-
Gpamyeckdx udcen» (1873) u B mpyrux paGotax OH M0OKAZAN, UTE
MHOMECTBO BCEX BEIIECTBEHHEIX YHCE] TICCUETHOE, H  MHOKECTBe
ﬂJ’II'EﬁpBH‘lECKHX ugcel — cuctHoe. OTolona cneloBdlo, (10 TEOPHH
Kauropa, uto GecKONEYNOR MHUMKECTBO TPAHCUEHJAEHTHEIX  UHCEA
HEeCHeTIIOE, T, €. 3TD MHOMKECTBO HE 3IKBHBAJEHTHO MHOMECTBY Ha-
TYpPadbHhiX YUCEeA, MW HHAYe — Y/IeHEl 3TOT0 MHOMECTRA TIe MOTVT
BLITH MPOHYMEPOBAHH, KAK B CIETHOM MHOMCCTBE: di, do, i, ™ .,
Peaynwrarm secnenoBanni Jluysuias u Kanropa, xoueddo, ne ja-
BaJK elie OTBETA Ha BONPOC: KaKOBa NpHpoaa uwceq ¢ H n, Ho re-
Neps CTalo AJs MaTeMATHKOB ACHCC, UTO LT JAOKA3ATENbCTBA
TPANCUSHASHTHOCTH HPPAUMOHAJALHLX YHCET ¢ M 7T L0CTAaTOUHO J10-
XA34Th, UTO OHH HE AATCOPAMUCCKUC,

JoxazatenscTno IPMHTA TPAHCUEHAEHTHOCTH umcaa e.  Jluy-
BHITL AOK@ZaN, 9TD ¢ H €2 He #BAHIOTCH  KOPHIMH  KRAIpATHOrG
YPaBHENHS ¢ OeAbMi KOPPHUACHTAME '

coFopx—4eax?=0.

EctecTBeRnuM mpofoJKeHHeM vecJefoBanui  JIMYBHIAA ARMAACH
3 1873 r. anamennran pabora «O moxasareamiax dynxukuxs [124].
Agropom ee Gun Brpaowmuiica gppanuysckuit marenatnr I Jpnur
(1822—1901). B stoii pabore 3pMHT 10KA3AM, 4TO € W €% HE MOTYT
ObITE KOPHAMY YDPABHEHHS

cotFoix+cex®4+ - Hox"=0, (15)

HY PR KaKuX meaux xoathdguunentax o {tg 1 co70),

HMnes noxazarenscraa dpMUTa GJa COTOCTBOHHA T NPOCTA JL0-
[YCTHB, YTO € €CTh KOpeHb ypaBHeHHA (1D) W UTO 3T0  ypaBHeHHe
npi X==e obpautaerca B TOXILCTRO

cgt-ce-fcpe? o -f-cne® =10, {159
OKd3aTh, 4TO 3TO NPHBOAUT K NPOTHROPEUHID, a CALI0BATEIBHO,

YHCAO € HE #BJASeTCA aArcOpaHuCCKHM,

Heo cnocof peanmaanwe atolfl niaes y Ipumura 0o 1aleKo He
CAMUM TPOCTHM H3 BCEX BOIMOMIIbIX.

B naasnefimem [ypeuu, [opaan, [Tocce, Ipase # apyrue cak-
Jaju 3TO MOKAa3aTebCTBO TAKHM, UTO ero CTAll BRAKYATE B K¥Pobl
1H(phepeHIHAILHOTD HCIMCILHHA, HO OHO 1o (hopme CYIMECTECHHG
OTJAHIEI0CH OT AOKa3aTeNbCTBA IPMHUTA,

YTo0w cOXpAaNRTD OCHOBIIOE M3 JOKA3ATRABCTED JPMUTA H BMec-
TE ¢ TeM HECKOABLKO YNPOCTHUTH 80, MLl BOCHOJBIyEMCS DaBOTAMH
A. A Mapxosa [6Y9] u [wasGepra [126], nocaleHHWMA NoKa3a-
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TeNLCTBY TPAHCLUEHICHTHOCTH Wucea e u n. B srom cayuae, noka-
3aE, 4TO

iy + Ey .ndla + 23 P’in + £n
e, T — v O == =
e ramtRR e © < " (16)
Ee En
rme M, My, My, . M — ueawe umcaa, a f"—, - —
M M M

CROAL YTOAUD MAIBIC .D.p(_‘.lﬁll, H HOACTABHA AHaYCIHA o, 132,,_, Ce B
(157), moayumm
{coM 4o M+ cgMg- - 4+ ooMi) 4
4-{cre(fcopat  +caan) =0 (17)
LCenu mokaskes Teneph, 4To  Jepad yacth (17)  He ofipamaerca B
HYJaL, TO IpuaeM ¥ nporupopeudio. O sTof Ueabio HYMKHO HAHTH
rakne M, Mo ¥ es, xoTOpBle 011 vIOBJISTBOPAJIN YKa3aHHBIM Tpebo-

BalnHAM.
Opmut Hawe, cooco0 BHIPAMEHHS 3THX BeNHINH B BAJIe HHTe-

I'paJioe Takoln BHaa:l
oo

i ﬂ oofr— ) (-2 o mprer (18)
; {p-- 1!
s i et o -__2 o (x— =X
M'r:-.':e“S -1 {x 1) (x Lo dE==10% ll?i, (]89]
p— 1!

I

pxp-—l[{x_ Nix—2).. {K_ﬂ.’_]_e_h

sy e 2t ff.'(
=g (n— 1)1

(186)
'l

ric n cTencHi ypasienusa (18), a p — Hexoropoc mpocToe YHCHO,
Hd KOTOPOC HAJATANOTCA B JAalbHEHIIEM OTPEReNeHHHe  YCIOBHS,
B FTOM U OHnlT KoY K ,ﬂ,UK&GHTEJIb!CT-By BPMHTE[, an HCCeLOBAHHHE
ITHX MHTErPafoB JIPMHT UCTONL30BAJ  HIBECCTHYI raMMa-yHK-

ILHH:

s
[ xpledx =T (p),
a

KOTOpas NpH ueaowm p > 0 pasua (p—I1}!
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Yz06Ll HafiTn sHadenne uuterpana (18 a), npeobpaszvenM noasir-
TErPAJLHOR BuIDAMeHHe

[(x—1) (x—2) ... (x—n)]"=[x"— ... 4 (—1) 0] =x""—
e __I_l:_“ln(n!):l_

Tenepe MOMHO 3aTTHCATE

oo oo
('_]}"{.ﬂ!}!' 5 P . C .
——‘1—“‘-—' X"'_'E"”d);-}—l %L: e xPle oy, {18")
(p—1) o Poaptt (p—1)! &
rjae ¢y — Locroanise neIne uyHeaa, Koapdgunwentu s npecdpa-
SOBAHH M OAHTES TOABITENDATLIOTO RLIDAAEBITIHA
s (x—1) (x—2) . (x—n) |V B MOOTOUTRIL

IMpumensa Tenens K kam1oMy varerpany (18°) dopuyay
o
i xple™ dua=(p—1)!

el

MoAYIHM

M= (—1)® (n!}"+ p,sjnbu?lit_‘i-' {18
p=REL (p— )
rie NO4 3HAKOM CYMME Bee p-=> p. CiejoBatenbio,
{(p— 1!
{p — 1)1
3uaunr

-— IeJble YHCHa, CoNepHaie H MHOMHUTRIL P

M==(—1)" (n-l}"—E—_p[a‘.p+1+n:r:+-_:(p+1]—!—'
~+ev-a(p+1) (p+2)+ .. ] (187

uenoe ypAcao. Tenepb HATO NOKa3ate, MTO OHO OT/HHUNO OT WYyIs.
JInsa STOTO ZOCTATOUHO AUKAIATH, UTO OHO HE JENHUTCH HA HEKOTO-
poe onpeneﬂm{ﬂdc YHCAO (HY/Ab JASAHTCA HA BCAKOES wucaol}, Ha-
npuxep, Ha P. Uro xacaerca sroporo craraemoro (1877), 1o ouo,
Kak BHano, heantcs Ha P. [leppoe e ciaaraemoe He OYACT NefHTb-
cA Ha P B caviae, ecan P He BXOJHMT B COCTAB HY OAHOIO H3 MHO-
MHTedelr nl, T. ¢, comnoxuTenek |, 2, ..., 0 OHO. ye, HABEpHOE,
ne Gyjer aeaurtbes Ha P, ecan P > n. [lomoGpas taxoe mpocroe
uueao Po>1. Mu o TOAYUKM R pesyabrate, uto (—I1)" {nl)f, a 3Ha-
uyuT 1 M, HaBepnoe, He GYMeT AenHTLCA HA P, a caenonatelbHo, 3T0
UeNoe THCT0 OTJIHYHe OT HyaH. ’
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[Tepeiizem renepb Kk paccmMoTpenuio muTerpada (18a). Bsegewm
7o SHAK HHTerpaqaa MHOMHTENL e° H NOBYIO NepeMenHyle [=—x—4%&k.

[TpH 3THX VCIOBHAX

o

() et [(Gbr—1) (5HK2) Lo (Ehk—n)]Pe—T .
ﬂiuzz d}.
J tp— 1!
OueBHIHO, YTO TOT HHTETPAN TOTD e BHAA, 4TO M aaa M,
I
]_IGCJIE BhlHECEHHA H3-MOQA 3HaKa HIOTerpana {ml aH npen-
CTABHTCA B BHIE CYMMBI HATETPAJOR
o oo 00
!I. temo dE, 1 g+t a=Eh B J ‘;[&-h}-'l e 4L,
n n [ ]

AOMHINOMXKeHIkIX HAd LEenble YHCIE. TB'K KdK
[getdi=p, [T et=(p+1)!=p! (p+1),

T0 M+ MOMKHD 3allHCATHL B TAKOM BHIE

1A
Me— L:::: pj!llk I:l{=], 2, “}'
ip— 1!

Taknm ob6pasom, Bee negwe uneta Ms pensares ma P, a ueace

YHCJIO
CoM4+-C M+ - +CoMa,

HapepHoe, He JedITCA Ha p, Tak Xak npH p>m ¥ p=(y
CoM He meawTtca Ha p i, CACTORATEILED, 3TO YHCAO, OTJHYHOE OT
HYJIH.
Ocraerca ewe paccvorpere MHTerpan (188): wapo AokazaTk,
YTH, BLIGHPAA P A0CTATOMHO HOALIIAM, MOKHO CRENATE
B

e {x— 1) (x 2 .. [r—m)]re-ztk
Bu== Xy
p— 1

L

]

a caeftosareavto, u Cie+Coea - +Chrgn Menslle cKodbs yTOI-
HO MAaloi MOJOMHTENLNOR BEAHYHHL (IAA HAMHEX Hefeid qocraroy-
HO NOKalaTh, 4TO 3T0 GY1eT LPABHABHAL APOGL).
OGosHauyy paufonpliee AGCOMIOTHOR 3HAUCHHC PYHEUHH
x(x—1) {(x—2) ... {x—mn)
# (hVHKIHA
(x—1) {(x--2) .. (x—n) e **¥ B npomexytke (0, n)
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cooTReTCTReNo yepes (G n qy, T. €.

Ix(x—1) (x=-2) ... (x-—n) | <G
T I‘EX—]} (K"_Q} [X—'n:%)lt i-('[n }(0553511}
aria

s S‘Gt-pi{lm Fd"x E'GF_’KCIH '
L =1 (p— 1)

e

(19)

Uuena G, qe, k, XaK BUIHO, He 3aBHeAT oT P, GBblﬁﬂpaﬂ P jocra-
p=-1

TOMHD 5DJII>I.I.]HM, NOJY4YHN 3HATUEHHE _IlpOﬂl'I

H YHC/A ex
(p— Dl
CKOAb VIOAHO MAJEIMH. A Tak Kak

leyer+-cgead = Fengnl <leylle ] legllezi4 - Flon]les| <

<[leyl-1l-qu+Icel-2-qa+ - +lenl-m-gn] {-:—Il)r (20)

i MHOMCHTEIb B KBAAparHOH oxofKe — 4MCJD NOCTOAHHOE, HE 3a-
BHCHIIEE OT p, TO MOMXEM IIPARYIR, 4 CICIORATCTRHO, W JERVIO
uaets  (19), 1. e. |lcigitcaeet o+ coen| caenaTs CKONL  YTOAHO
Manof, B UACTHOCTH MEHBING eIHHHIILL.

Mrak, n nepnoit cxofixe genoft yactu (17) croHT uenoe uMciao,
He paBHOR HYJIO, 8 B0 BTOPOf ckofike — upaBuiabHan Apofb, B HX
cyMmMa He MOXer OhTh paBHa Hymwo, Takum ofipasoMm, Halle mpej-
NOMKEHAC 0 TOM, uTO @ ABJIAETCH KOPHeM YpaBHeHudA (15), mpueo-
auT KX nporaeopedno. CrelopatedbHo, e He Moxer ObTh aareGpau-
UECKHM, OHO — TpPaHCUeHIeHTHOe.

Tax 6wt npoAHT ceer Ha AapHMMeTHUECKYH OPHPOIY ultceaa

l o
c=lim {1 = _) DTo BAXKHOE OTKPHITHE B TEOPHH MHCE] Chirpa-
="

oy e

A0 aatem GOABIIYKD POJb B PASTHHULX pasielax MaTeMaTHKH H B
e IR TUOMEeHHEX.

Hokasareascreo Jinagemana
TPAHCHEHJEHTHOCTH YACKY 7

<oy, Hafizennpil 3pMHTOM AAA JN0Ka3aTelbC1Ba TPaHCIeH-
JICHTHOCTH YHOIA e, 0Ka3adcd BeckMa MoaeinbM M OLIA SOTKPLITHA
CORPETHOTO 3dMKAa®», HA KOTOPBA GLITA 3aKpbITA TAHHA, OKYTLIBAB-
Man MUoro cToderTHR wncao m, e npollio M JecATH JCT OOCHE
OTRPLTHS IPMATE, Kax Hemenxui matemarnk @, Jlunneman {1852—
1939) B 1882 r. B pabore «O uucae n» [137], BOCNOMLIOBABIIHCH
MEey0I0M SPWHTA, MOKAIAT TPAHCUEHTIEHTHOCTL uneaa m. Tem ca-
MLIM OBLTO MOKA3AN0, 4TO HEBO3MONHO TOCTDOHTH CTOPOHY KBAJpa-
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Td, PABHOBENHKOrO JAHOMY KPYTY, He TOJBKO WHPKYJIeM H JisHef-
KOH, 110 0 ¢ TOMOITILK J060H adredpanuecxoll KpHsoilL.

OﬂHaKU, XOTH «WITI0U» BPMHTE aoKazancd ana .JTIH.IL'[L"..'\{SII}] H H(-
DﬁKUJJ,I'IMbll\'I OpH LOKA3aTEeJNbCTBE TPAHCUSHIENTIOLTH YHCAA I, T
K HeMmy [oTpefoBanock A064BHTE €lIe HEKDTOPHE «KIOUHKED, Ui0-
Gbl OTKPBITH TOT cefith, B KOTOPOM XPAauWAach OTTATKA HA ROMPOC:
KdKona ApHpoia unena a? «Cefiths, B xoTopoM GbA CHPATAHA 574
OTrajlKkd, OKd3anaca Menes MocTymnern, ueM B CIVYac © YHCAOM ©.
GILH-HM H3 3THX «AOUONHHTEIbHEIX KAyeis DKa3AN0CHE panencrsa

e T [ =0, ¢Bs3blBalOLIee & H .

JlnHgeMan MCXOIHA H3 TOTO, UTO IPMHUTOM OLIT0 Vie 1UKL5d-

n
HO: DABEHCTEO -Eﬂ Cie"=0 ne MoXKeT HMeTh Mecro, ecad Cn 1 k

K=
Leabe pauHoHAabHBe wieaa, OGofiman aTH pesysbTath, JInnieman
TIOoCTABHA B-GH]J!:M:: MOMIG JH MOKA3dTh, YTO 3TO DABEIICTED HE ﬁ‘}“llﬂ’[‘
BHADANATECA H NpH veaosud, uto Cw # k npuaEManT anrebpaive-
ckue anavenusn? Pewias 3107 Bonpoc, JHHIeMaH I0Kasan TeopeMy:
paBeHeTBo % Cx eP"=0 He BuNoaHACTCA, ecln KoahpuuHenTn Ce
MpencTanIaeT Aobhe, a ba—paiinuibie Mexay cofoil aarcipanue-
CKHe uMcaa. ‘TOTAa TPAHCHEH;RNTHOCTh T ABJAETCH HEenoCpelcT-
BEHHEIM CJAeICTBHeM 3TOfl Teopevbl W papeHctsa e —1=0. Me#-
CTBHTEJALHO, eCad O f Bbiio airefpanueckuM UHCAOM, TO it ful-
A0 BE Toxe anrefpauueckdm, u Ttoraa npu Cee™=1, Cie"r="
=ei% gy gpuy Cx=0 (k=2, 3, ") BHIOJHAIOCH 6K paBenrcTBO
{4e'n —0, yro npoTusopedHaIo Gb VKasamuolfi reopeme  Jhunie-
mana. M3 3Toro BMAHo, UTC J0KA3aTENbCTBO TeopeMM JIninemaua
H eCTb, TIO CYLIECTRY, TOKA3ATETHCTED TPANCUEHILHTHOCTH YHCAD 5.

ToxaaaTeascTso camoro JInmiemana OBIIO CTDOTHM, HO € MC-
TOIHUECKOR TOUKH 3DEHHA 7afeKo He COBepIICHAHM. Ml BOCHOAN-
ayeMcs yayumenHEM JoKazaTeanctBoM Mapkopa u I'manGepra, n
KOTOpoM ocraercd «nyx» JIMngemaHa», HO ONHO HECKOJABKO NMpOLie
H fABaAeTcd TOUHIM oboOuleHHeM JTOKA3UTENbCTBA TPAHCUEHACHT-
HOCTH uHeaa ¢, MPMBEJeHHOTO BHIIIC,

TIpu 3TOM HCXOXHBIM NYPKTOM [J0KA3aTeNLCTBA ABAAETCA COOY-
nolreHe 14-e' @ =0,

Eciv 1peanoJoRHTh Tenepb, 'T0 7 ABATETCH KOPHEM HCKOTO-
poro aarebpaniecKoro yYPaBHEHNST ¢ IIEJBIMH Kos(rummenTamu
f(x) =0, To im Byjer Toke KopHeM MopoBuoro ypapHesms. [eiicr-
suteabno, ecan f(n) =0, ro u f(x)f(—n)=0. JonycTHm Tenepe,
uto y=in, toraa f(iy} f(—iy) =(y) =0 u KoSOhPHUHCHTE @ (v}
BelllecTBeHHbIC parvonanpuble uuena. Ecan @(y) =0 umesT n kop-
meit: oy, ds, ... o, TO CPEIH HHX HAXOMHTCH H KOPEHL i, C yuetoM

(20) Mowuo Toraa  sanuears: (14em) (l4e) . (14" =0
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Mocac nepeMinomedns NoJTyIHM
Tjta, . s

14 (e fext - e (enntentand - te T
_F-e: n—li+4 ﬂn)""“ & w +uﬂ"-:{]. (2”3

Ecan HexoTOpele A3 NOKAZATCACH CTENEHH o, Uz, .. Q1o
+uw: oGpaTaTcss B HYJOh, TO K HePBOMY CHaraeMoMy npudaBaTci
eme caaracvble e®=1, u nepsoe csaaraeMoe BMeCTE ¢ HumH Oyier
ucapiM uneaom Co#=0. O60ananus OCTANLHLIE NMOKA3ATENH, HE PaB-
Hble HYJAM, teped Pi, Pz, .. fa¥, pr, sammmem (21) B raxoM BiLLe

cotebr JeBrx o fef =0, (22}

rae By, B2, 0, Px  ABAAKTCH KOPHAMH HEKOTOPOro ypaBHeHHs C

uegbMH Kosdduunentayu, LeHACTRHTENLIO M3 YPaBHEHUS ¢ UEIu-
MIT xO3POHUHCHTAMY, KOPHH KOTOPOTO @4, fg, ..., o MOXHO, KAK Hi-
BECTHO, IOJAYUHTL VPARHCIIHE ¢ UedblMH KOIQGHUHEHTAMY, KOpIs-
MH KOTODOTO ABMASIOTCH BCE JIBYWIEHHDIC CYMMBL ot Gy, i3, ..,
TOHHO TdK e MOMHO [OJYIATE NOXOGHLIC YpaBHeHHA 1A TPCXUICH-
UBIX CyMM  o~de+as,  Gi+tetoy, .o, H, HAKOHEL, AJ¥  CYMMbl
a+as+ ... & oo,

[lepeMHoas' BCe 5TH YpaBIielHs, CHOBA NOJYIHM YpaBHCHHE
C UeJLIMH PALHOHAALHLMY KoxpHUHeHTAMH, HEKOTOPLIC 1 KOp-
HClL KOTOpPOT@ MOTYT DABHATbCS HYJAAM, a APYrHE — OyavT Pi,
fiz, - Bu, Pazgenny 3arem 510 yPABHEHNE HA HEH3IBECTHOE B CTEe-
IR, pADHOP uHCay NepseX KopHed, noayunm ama N peaniud pe
ypasuenue N-fi cTenend ¢ UeIHMH KO3(POHIHENTAMH M C TOCTOAH-
HLIM 9JeN0M, OTHHYHEIM OT HYJIf:

g+ a x--agx2+ .. anx¥ =0, {23}
roe apT=U u  oan¥F(.

TMocne 3THX NpegBapHTENBHHIX — SaMevanuéi  10Ka3aTelbCTEG
TPAHCUEHIEHTHOCTH UHCAA & MOMKNO CBECTH K JOKa3aTeqdbCTBY
YacTHOTO cayuas TeopeMul Jlunjpemana: pasencrso (22) nHe Oyner
BBELIOJIHATBCA, ecdu ducaa fiy, fe, .., P¥  YIOBNETBOPHIOT YpaBHE-
Ha (23). JloKaszamenberBO 3TOH TEOpeMbl CXOIHO ¢ JOKajaTesb-
CTBOM TPAaNCHEHJEHTHOCTH €, XOTS €CTh B HHX H CyllecTBenHoe OT-
JIHUHE,

UroGH MaTh BOSMOXKHO JydimHe NpHO.IHKeHHs crenened efx B
paBencrse (22), MOROGHO TOMY Kak ObL1it JaHBL XODOWIHE NpHG/IH-
KeHHA AjA e NpH NOMOIIH PAalHOHAMNLHBLIX dHCed, TIOKAaMKeM, UTO

B-'iL + £ Ni.i -I"' Ex N[N’ —L &N
oft — Leb = o P i (24)
M M M
rae aHaMmenatens M — Takae oOMKHOBEHHOE LeJNOE YHLIC, £1i, Egy
w., €% — oueHp Maase 1podu, Ho My, Ms, ..., M~ 3necs npeacran-
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JISIOT He LeALe panMoHAabHble, & Uedkle aArefpaHueckHe UHCAa,
T. €. uHeMA, ABASOIHECH KODHAMH aJrefpaHueckoro ypaBHEHHA
crementi N ¢ UeabIMH KO3ddHIHENTaMH H ¢ Kos(duuueHTOoM OpH
%", paBHBIM eZHHHUC. B 3TOM M COCTOMT YCNOMKHEHHEe MPENHAYLIErD
L0Ka3ATEABCTBA, XOTA cyusa peex umeea M Mg, .., Mwx g pan-
HOM CJIYT4¢ pABHA TETOMY PalHOHAMBHOMY UHCTY.

Ecam rteneps moactaBute B (22) BMECTO € % 3HAYEHHA H3
{24) ¥u yMHOXHUTL Ha M, TO NOJYUHM

(CoM—+M;+My} - +Mr) + (1o - +2n) =0, (25)

MoxKHO 3aTeM MOKas3arb, uro M;-+-M,+4 - +Mw penntca wna
nexotopoe apocroe uneao P, a mpomssesenve CoM ke memuress i
nero, Mz storo Gymer nuTekarhb, 4TO Nepsoe claraemoe (cKobka)—
UEAOE YHCAO, HE Aedsmeecs Ha P, 1, e. oTaHYHOE OT HYJT, a BTO-
poe cjaraeMoe TPH Goabm#Hx P MoMKeT GBTh NPaBAILICH ApObEBIO.
2To W NPHBOJKT HAC K NPOTHBOPETHIO H K 3aKMIOUEHHIO, TITO “LHC-
A0 71 He ABAAETCA anrefpadyecKHM,

Jan noxasareabersa TOro, uto M ne geaurca Ha P, ML OTAIIbL
paccMOTpeTH B 3ITOM cfiyuac oBolllenne HHTerpafa DpmuaTa, rie
pvecto (x—1) {x-—2) ... (x—n) paccmarpusacTea

(x—~f1) (x—Pp2) ... (x—Px)= _az: [au—l—a1x+a2x2+ - f-anx¥),

(26)
no, uTodn KosPQHUHeHTH ObliH LeATIMH, HeOOXOANMO B3ATH B Ka-
HECTBE MHOKHTCAR B M clile COOTBETCTRYILLYID CIENeHb a¥, T. €
TIOJ0KHTD

oo e *xIidx

M—‘_—- ]ET [HU‘|‘I'11X+ _i_aNxH]paNtN-lJP—]_

J‘ (p==
Ilpuuem WUTerpHpOBaHHE 37€Ch HYMKIO BeCTH C YHYETOM, 4TO X BO-
obme ¥omiviexcHan mnepemennas. Ho momsmTerpanniuan QyHKIHS
AHAJAHTHYECKas, A KOTOpof ocobOH TOYKOH (CYLEeCTBEHHO OCO-
6ofl) ABAETCH TOALKO X==9%, Urofsl HHTETPAT MMET CMBICT, MOMK-
no H3GparhL MyTh WHTETPHPOBAHHsA OT 0 70 Px H 3aTeM RIOJL HpA-
MOfI, TIAPAANENBHOA BellecTBCHNON  notyocH, 1o <. Paapeprys
NONBIHTEr PAAbHOS BHIpAMKEHHE MO BOIPACTAOMIHM CTEneHsM X, pac-
CMOTPHM uJeH, coleprxaltui xP -1

oo pTEXP-L

| oo =T E=0—1). (27)

Bo Beex CAenyIOUIAX CAATAeMLIX MO 3HAKOM HHTErpaid BXOJAT X7
i elle HoJee BLICOKHE CTRUeHH X, MOSTOMY I HHX BXOOAT MUQHHTE-
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p! (p+ 1!

JTH ( 1 ' - O sy YMHOJKEHHBIE Ha Uenble 9HCAa H CHH
pP— p— 1

see measrtca Ha p. Ma sTore cmemyer, uto camo M Gyjaer  ueqbnim
1ll'Tl(‘.,'J’0M, HC MEARIIIMCA Ta P, ecan ma P ue 6}}1@:’1 AeHTECHA CI«DH H
aw WTHP=Y Hp tax rax @70 u an+0,To 3TOI0 Jerde Beera Jo-
OUTHCH, NOJDKHB P=>ap U p=>dn, Budpas p HAcTOABKO GONLIUAM,
urofbl KPOME ITHX YCIOBHE BLINOIHANOCH emle p=>Cq, Torna B (25)
CpM me Oyzer fenurbed Ha .

[1pu pacCMOTPCHHE HHTETpAnOB, Bhpa)ammux Me u ex, geno
OCHOKHACTCS TCM, ¥TO BMecTo uenuix wucen k Bxoasrt fik, KoTOphle
MOTYT BLITh KOMMICKCHRIMH, CPEIAH HHX JOMMHO ObITE U i, ITH
MHTCTPANL HMCIOT BHI:

Pui p—zxo-1dx

ex=—ehr | — [aotaix+ -+ favx¥]Pax -l
o (p—1!
;0 pmFxPoidx
Me=chs [ [ agtax+ -~ favx¥]Paxtf-0r-1,

g, P—I1)

B JAHHOM CNy4Yyae Jerye BLIYHCAHTL &k, HO H 31eCh HEOﬁXO,EI'IMO
VYWTTIBATL, UTD HHTETPHPOBAHHE NPOBOIANTCA B KOMILIOKCHOH 06-
Aacry, B uwacthocTd, 34ech HCIONBIYETCS TEOpeMa: MOMYAh HITE-
Ipafd HMKOIJ4 He TPeBOCX0IHT NMPOH3RCIeHHA HAaHGOMBLIEro 3Ha-
uenus MOJAVAS TIOJMHTETPAJNBHOIO BHIPANKCHHA HA [JIAUY WJTH HH-
TErpupOBAHMA, KOTOPAs B AanHoM cnyuae pamHa |Pxl. Ecnm mak-
camyM moavas Ix(gptax+ - +avx¥)an¥"!| B Hekoropoir 06-
Jacty, cofepmamefl Bce TOYKH Pr, YMHOMEHHBIH Ha MHOKHTEJH,
HC SABHCAMLHC OT p, of03audm uepes g, TO BEepXHeil rpanuuedl Be-

gr-

Aryun ek GyLyT BblIpaXKeHHs o — 1)1 * KUTOpBie IIPH YBCIHUCHAN P

CMUMHO CAeJaTh CKOJb YOOOHO MaabiMH. A TOTAA H cymMma e+
+ep4 ... 4-en GyLer cxoJL VPONIC Matofl, © YACTHOCTH, Medblie
£IMHHLEL.

ITpn BLIACHCHHH xapakTepa BednydH M Ham npuiaerca npuber-
nyTh K 0G0BMIEHHIO NPEKHAX PACCY#ACHHH, TAK KAK B 5TOM cayvac
MECTO PAUHOHANBLHBIX UHCEJH B HHTeTpate IpMuTa 3afMyT anre-
ODAHYBCKHE YHCAA,

byleM paccMarpHBATE BCIO CYMMY!

N N oo

W e EP—idy i
20 By T ek a0, 28)

B coorBercrBun ¢ (26) 3aMcHHM MHOTQUaEH, cTOAWMA B ckOGKe,
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nepes (x—f) {x—pPz2) ... (x—f~) U BEEAEM HOBYK NHEPEeMEHHYIO
{=x—pPk, xoTopan npofieraer Bce BeU[SCTBeHHble 3HauedHHs or 0
1o = Torza uoayudM

e~ dg

iy N L]
E Mo =3 [ BT (B U (e

_ﬁN)'Dﬂ:N Np-1 __

e
qj{;}: kélmw"(g-l'ﬂk]-a_l(;‘l'ﬂk“ﬂl)n
(TP )" (GHB—BN) P

‘Kamaun vz xosddHUEeHToB 5TOH CYMMHE TIPeAcTABIACT M-
MeTpuueckyro ¢yHKmuw seamund Py, By, .., B¥. Bozeons s crenein
OTIEMEHBIe MHQKHATCNH, MOMHO '}'ﬁe,"[J-TTbEfE, T ITH (i)}'lli'lilll’fl-‘l G_‘.’IL}'T
pawnonansikte hyurinn ot P, Pe, .., P¥ C LeAHME PANHOTATL-
HBIMH uucaendbimy kosp@uuuentamu, Ho ua axrebpn uHasecTHo,
YTO paloHAJdbHBHE CHMMeTpHUSCKHEe (QVHKIHA € DALHOHAJALHNWMH
koy(PHUNEHTAMH OT BCeX KOpPHeH YpPABHeHHs € palAOHANBILIMI
uHcAeHHBIMH KO3 uIlHeHTAMH TPEeICcTABAAIOT BCETAa pPauuOHab-
Hule uncna, B Hamem cayuae Py, Pz, ..., P¥ cyTh Bee kopHH (23] u
ko3 duuuentsl MHorowicHa $(L) neficTeATensiio  PALMOHAILHLI.
Ho #aM HYXHO, yTo6L Ka®/IBH M3 nux Goin meabM wdenoM. H me-
.Tl'yt['HM HX TAKORLIMHM O TIOMOILLIO CTeleHH 4YHCHa 4w, BXO,.E[FIU.U.‘.ﬁ
MHOMHTETEM B OLIHTErPa1bHOe BHIDaMEHHE, BB’OILH MHOMHETENH
an B cro0KH, 3d0HIIEM 3TY CYMMY Tak:

¢ ()= X (ant+axpe)> (ani-anpe— anpy)? -
+ (angtanPr—anBe-1)® (anl axpi—anprs)®
v (aNid-anpr—anfn)?, (28"}

KoaruuMeHTH 3TOT0 MHOTOWIEHA OTHOCHTCIALHO § TPEICTABINIOY
uenble PAUHOHAAbNbIE CHMMCTPHUCCKHC (WYHKIHM C UeJbIMH pa-
IWHOHAIBHEIME KO3D(UIACHTAME OT npoHisenéduh  anfy, aspe, ...,
.. avpn, Ho stu N npouspenenufi amfle ABIHIOTCH KOPHAMH ypag-

HeHHA, KoTopoe noayudtes w3 (23) nyrcM 3aMeHM X gyepes —

o
N-1 N
ﬂa+ﬂ;li..1!_ e ¥y (,X_) +aw i) =0. (29}
an Uy dam
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VMuoKas 370 paBeHCTBO 2 ax™ -l noayuny

apan ¥t gan ¥ x4 o - av—ganxF 24y x¥x¥ =0,
(29°)

T, ¢, YPABNElHe C OJHHMH TOJBKO [CABMH  KOZQUIHEHTAMA H
koathuuuesroM | DNPH BHICHICM WIEHe, KOPDHH TaKOro YpaBHEeHH:
1THILBAKOTCH HENMBIMHA BH-PEﬁDﬁHqEC&(HMH YyHCIaMH.

Ho rosddHuHCHTH wnnn:)qnena (28), croAlfHe MOJ 3HAKOM HH-

Terpana, Bupawaiomero £ Mk, YIOBAETBOPHIOT YCAOBHAM TCO-
Jpo i

PeEMEl: HeMbie PAHOHATLHEIC CHMMETPHYECKHE QYHKHHH, C LeJbiMH
Koo OAIHENTAMY, OT BCEX KOpHeH IenouHCasHHOTO YpaBHeHHA C
KOMPHUHCHTOM CTaplIero Y1eHd, PEI'BHBIM l, T. ¢, OT UeJBIX adare-
GpANYECKHX TIHCET, CAMM NPEACTABANIOT LEeJhe PAUHOHANbBIBE YHC:
na, CaegoBaTensHO, MOMHIO 23MHCATE

Y e

e Lrdg - Np-1

T M= [ Aok Al - AN N1,
ke e (p—1)!

rae Ag, Ay, - Awp—p — Heaule paunonasbHble WHCaAA. LcaH Tenepb

LPUMHTETPHPOBATL 3TO BHIpaKense, Nnoab3yace dyuxuuek ['; To no-
o

ayueM % Mx B onuje cyMMbl Cl4raeMbiX, B KOTOphle BXOLAT MHO-
k=1|

wurean Pl (P13, (P+2)1, ..., Tax Kax Kaw/sill wied COOEpPMKHT

MHOMHTEh § » cTemenu Bhite P, Tlpn menexwun 3THX WIeHOB HA

(P—1)! ocrauytes muoxuteau, P, P (P+41), .., a Zpyrue MHOXH-

N

rea Ag, Ay, ... — liease uucna, Ma storo caeayer, yto & Me —
Ke=i

ueane wiedo, aeasieecn Ha P, Ho, Kak 6bla0 NOKA3aHO, LeM0C YHe:
N

a0 CoM me geaurea Ha P, a 2 ex — npapuibHAA Ipobb, TOITOMY

k=1
N
cymma CoM-| 2 Mx jomkHa npeicTaBasathb Lea0e HHCRO, He Je-
k=1

Asuieecd Ha P, 2 paseHcTso
N N
[CoM+ £ Mx]4+ T ex=0
k=1 k=1

He MOXKeT HMeTh MECTO, TAK KaK Lenge 4Heno, OTIHYHOE OT HyJAd, B
cymmMe ¢ Apo0blo, MeHBIIER eHHMIL], He MOXKEeT OOPaTHTLCA B NYJb,
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Tem camMupiM ML NPHULIH K HNPOTHBOPEUMIO, NPEANOMOMKHE, HTO I
AHJASETCA KODHEM aATCOpaHYecKOIO YPABHEHHS CTEIEHH T C PailHo-
HanbHeiMH xo3thpumuentamu, CremopaTeabHe, m He airebpaude-
CKOE, a TPaHCUEHAEHTHOR UHCJIO, '

Tak Goia noxopena JIuHAeMaHOM OOHA M3 OUCHb  <IPOYHBIX
kpenocteli» B Hayke. 370 ObLIO GOJBUIOE JNOCTHAKEHHE B MATEMATH
ke, OHo, KaK MW YBHIHM, HALLIO UIHPOKKA OT3BYK B PA3HBIX CTpi-
nax, HoxasarenbcTsn TRAUCHGHACHTHOCTH YHCAA N, Aanioe JInutc-
MAHOM, AK€ HeCKOABKO VOPOLIEHTIOL, KAK BHAHO, He TAaKoe Vi
OPOCTOC H NAaTMAAHOC», Kak 3To yTeepxaaer &. Knefin [54; 372].
Ilo u B TaKoM BHIe OHO JOCTYNHO OKOHYUMBINHM MEXMATH, bHswva-
TLl K HCKOTODLIE TeXHHUECKHE yuedHble 3aB818HH,

Taxum ofpasod, XIX BeK M B HCTOPHH LUSTH 3naMeHATLIX 3a-
JIdY IPCBHOCTH  OCTABHJA TIYOOKHHE I8l WeTHpe H3 OATH B 370
CTOJNETHE ﬁfﬂ.ﬂH pCUICHb], XOTH HCTD[JH.F{ HX HAa 5TOM He 38KOHYWIACK,
B vacthocTH, M0Ka3aTeNLCTBO TPAHCHEHIEHTHOCTH MHCE] € U I
CTHMYJIMPOBANG co3janue o6mell TCOPHE TPAHCUSHIEHTHBIX TLHCEs
H MogBjJeHHe psaZa pabor, HANPARAENNIIX HA YOPOUIEHHE JOKA34-
TCJALCTBA Jlungemana.

JanbHeiilnee pazpuTHe
TECOPHH 3HAMEHATHIX: 33LaU JIPEBHOCTH

Honsnenwe p XIX B, peuicHHH "eTHpex KJIacCHIECKHX 3afau
APeBHOCTH HEXOTODRIE YUENLIE DACUCHH/H KAK KOHEl MHOIMOBEKOBOI
Heropuy ux, Ouu cunrtaad, uro Favee, Banueas u Jlugieman conu-
MH OTKPBTHAMH HANHCAIH 3aKAOUHTETLIVIO IABY HCTOPHH UeToi-
Pex SHAMEBHHTBIX 3149 IPeBHOCTH,

,H,J'IH -,EI’,]}}’I'HX He VIEeHEIX GBI HCHO H TOMd, 4TO PelIelTHe 3THX.
347029 X0OTA M OUEHbL BAMHAMA, HO HE moLJIedHAd 1V1daBa B HX MLTO-
pHH, JelcTRATeNLHO, yA¥e BCXOPE MOCHe NOABJEHHS 3THX peluennil,
PacCMOTPEHHBIX B NPEABAYIUHX [pajfenax JadHoil raaBe, vuenoie
OOTYBCTEORAMH  HeoOXOJMMOCTh YTOYHEHHE N YIPOUIRTIWIT 1y,
B DAMLHCHITEM CTAJO SCHA, TTTO C.‘]'&I{}-"E'I' UPGAONMATE THMCKHE 110
BHIX METOA0B H CMoCofoBE TOYHOrO M ']'[Pl'IﬁJII'I.'rKEI!I[OI‘L‘! PEemeHIA 3THx
3da1dy B reoMeTpui EBK.HH,-'IH' nanTu PoImeHne TIHTOLN agaun -——
KBaAPAaTYPbl KPYIOBBIX 3dMKIYTHEX AVIHEK THPRKVICM H .flliHCIu!l{()ﬁ,
Ilﬂp'&ﬁ'l'}l K KBAIPATYDE FIHX AVHOHER © TOMOULLY KOHWUOeKHY coud-
HHH, TPOODJKHTL paspatorky TEOPHH HEXPYIUBBIX ¥ OTKPHTHX V-
HOUEK, NepenecTH peIIEHHE 2THX 33044 B HCeBKJINJAOBLI MeOMernin,
CO3LATE Hﬂ'}*—lli}-’lﬂ HCTOPHIO NIFAITH 3HAMOHHTEIX 3aliad IpesHocTd, pai-
paGoTaTh MeTOIHKY HCMONB3OBAHHA HCTOPHH W COBpEMeHHOH Teo-

LA

PHIH 3HAMCHHTIIX 338749 MpH HIYUCHHH MarcMatHxK H HETORHH MAa-
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TEMATHKH B [IKOMAX H BY3aX, NOMYJAAPHIHUPOBATE 3TH 3aLaUH Cpe-
AN MOJOJEKH H CPENH BeX Jo0WTelel MaTeMaTHKH.

O Ba:KHOCTH BONPOCOE, [eIlEHHE KOTOPBIX OTKPLBANO HOBYIC.
CTpAaNHuny B 'HCT‘DPHH SHAMEHHTEIX 3a1au APEBHOCTH, MOMITO CVIHTL
H MO TOMY, UTO HM VICIANH BHHMAHHE TakHe VueHbe, xak Befiep-
wrpace, I'naptepr, Kaeiin, Mapron, T'ypeuu, Ilocce, Annep Bepu-.
mrefin, UeGorapep, Mopayxaii-Boxroneront, Teandona, Jlannay,
JleSer, BuGepbax, Husen, Hecroposuu, [opoaunos, Cwmoropxes-
ckufi, Hraom B p.

B paccvaTtprnaeMEfl NCPHON SHAYHTRJBHO YBEJIHTHIOCH H 4HC-
J0 CTpaH, NPeJCTABHTENH KOTOPLIX TMPHHHMAJMH YUAaCTHE B [IONVJA-
pPH3AUKH H B pazpafioTxe TeopHY STHX 3a1al,

Cospaercst, clIelDBaTeNbHO, HOSAA 24064 HCTOPHH 3HAMEHHTLIX
2aMad gpeenocTH.  [MaBHLIMM TBOPUAMY 3TOTO MepHola B OocIel-
MHe JeCATHACTHA CTAJAH MUHONHE COBeTUKHEe MATEMATHKHY, Xapakto-
PHCTHEE MeATCIbLHOCTH KOTODLIY TNOCBAINCHA 3HAYHTEJdLHAT vacth
METBePTOA THaBn 3ToR KHKTH, B stoM pasgene MB OCTAHOBHMCH ia
HEeKOTOPLIX Pe3ynsTaTax pabor 3apy0emHex MaTeMaTHKoR XIX—
XX cronerui.

Hopoe mokasaTefbcTBO WppanMoHansHocTw X, M3 mpenuiavuief
rnaes BUANO, uTo JlamGepr u JIemanap IpH JoKasaTensCTEE Hppa-
LHOHANBHOCTH YHCEN ¢ H 7 ITHPOKO HONOJB30BAMH  HENPEPhIBHbIE
Apodn. OHY cBedd QUKAZATENLOTRO HPPANMOHAABHOCTH STHX UHCEN
K JOKA3aTCALCTBY TEOpeMbl: e W tgX UH MPH KAKAX PALMOHAABHBIX
INAUCHHAX X, KpoMe X={, He MOryT OulTL panHoHalbHLIMH, OTrcw-
Ja BLITCKACT H CAelyiOLUlan TEDPEMA: eCaH MPH KAKHX-TO RHAYLHHAX
X, oF " tgx SyayT PATHOHAJBHBIMH, TO 9TH JHAUENHT X MOTYT ObITh
TOJALKO WppauHoHadbibiMu, Hanpusmep: ema=a 1 ecan a—pauuo-
HaNLHOe "HCAO, T Ing GyieT Beerna HPPAUHOHATLELIM (33 HCKIIO-

jus
YeHHeM caydan a==1), nIm tg T =1 — pAIMOHANLHOE YHLIO, CJAe-

S
AOBAT2bIL, "4“— — HpPATHOTANLHOC YHCao.

Hogasatcancrsa Jlambepra u JleRKanapa rpoMo3skH, H ecTecT-
BCHHO TIOABAANOCH KCNAHHE ¥ MHOTHX MaTeMaTHKOB VIPOCTHTL 3TH
AoKasareabeTsa, B wawanc 3Toft TAABL MH NPHBEAH H3AUIHOE TO-
KAZalCdhLTBO HPPAOHCGNANRHOCTH YHOAA €, NOAYIeHIioe q)}"]}h!;‘ B
Hauate XIX B (cm, erp. 149). [Moayuure HOBOC AUKAZATENBCTRO W] -
PANHOEAABHOCTH THCIA T OKA3AT0CL JAeToM Goaec TpyamaM. Tem
e MeHee m I8 n HeKOTOPbLIM MATEMATHKAM Y1400 MOAYUHATL HO-
BhI¢ JTIOKA3ATCABCTBA, KOTRpPHEIE, K COMAACHHK, He Brerda ObLH Go-
Jiee NPOCTHIME, 4eM TOKASATEIBCTED Jlemxagipa.

[Ipusesen atecn AOKAZATCALCTBO HPPALMOHAJIBHOCTH MHCAA 1T,
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nonyuenuoe avepaxanckum martemdarnkom M, Hueenmom s 1947 1,
[18; 70].

s

JLonyeTHM, UTO T — PAUHOHANbHO, T. €. A= G s Tle au b ne-
Jble yHcaa, PaceMoTpHM IBe GVIKIHH:

f(x) = W; (30)

F(x) =1(x)—f" () +1"Vm— ... 4+ (— 1) "[*™n. (31)

Ecan packpuTe ¢koOku B npapoft wacta (30), TO 3TO BHpameHHe
MOZKHO 32MHCATh B BHJE

1 i ) ' a . an
fx)=— 2 a-ax'= — x4} — X" —x,
n! i=n nl n! n!
rie @ — UeALie ynead, Jlerko BujieTh, uTo
£(0)=I"(0) = =f""V({0) =D
K!
R (0) = = gren (n<k<2u); caea0BaTeNbHO,
n

¥ — tenoe uuesno npH 0=j=2n.

Hs (30} cneayer, aro f(x) =f(n—x), Torma upu .a:000M i

fi(x) =i"(w—x) B {(n)=E(0) —
raxKe HEA0e YHCIO, a caeaosatetbho, F(0) # F(n) — uense ywc-
Jg4. 3aMeTHM Tenepb, TO HI PABEHCTBA
ad" [F(x) sin x—F (x) cos x] =F”(x) sin x-+-F (x)sin x=f(x} sin x
X
caeyer
o n
I= [f(x)sinxdx=[F(x) sin x—F (x) cosx]e =F(m)+F(0),

T, . UTo 1 — [eJoe NOJOKHTSNBHOE YHCD.
Tnlln

Ho us (30) creayer, uto npa 0<<x<<m, f(x)sinx <Z =

YTO MpH BO3PACTAHHH T MOABLIHTETPANbHAA (QYHKIHA H CaM HHTE-
rpaj MOTYT CTA4Th CKOJb YTOLHO MaabiMi. STo MPOTHBOpeuHe yika-
3LIBAET HA TO, 4TO 7 He MOXKET GhiTh DAUHOHANBHHM THCIOM.

Hs storo npumepa BHIHO, YTO BONpOCc OO yJAydlIeHHH JOKa3a-
TEJALCTD, CBA3AHHHIX C BEIAACHEHHEM MPHPOALL WHCAA I, NPOAOLAKAET
NPUBJEKATE H COBPEMEHHLIX MaTeMaTHKOB.
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daasheiimee paseurde reopHn Faycca. Teopus  zenenus xpy-
ra i'aycca ceITpada oleHL OOABUIYID DOMb B pa3BATHH  anreOpwl,
TCOPHA  4HCEA M PeOMeTPHH, <«ApnipMmerHyeckHne HCCIeIOBAHHAR
[layecea, wak w3Bectro (cM. crp. 131), mosewancek B 1801 r., a B
1811 r. n onfad © CeILMBIM PA3ISAOM ITHX «HCOTEIOBAITNAY NOSBH-
Jgach pabora I"aycua «CyMMapUBAHNE HEKOTUPLIX pAIOE oroforo
Bula», B nauage 1ol padors Dayec mucan: «Cpean naudomee aa-
METATAILHBIY HCTHH K OTKPLITHEY KOTOPHIX IpQaodiasa [IVTL TCO-
pHST eneluA Kpyra, Daneko He TOCAeNHeC MecTo 3anuMaeT  W3adao:
mennoe B 1, 356 «ﬂpn@me'rlme.,hux nceaeaosanniiy «CymMuposa-
une...» [28; 591].

Mng ocynlecrTBIeHHs YKasaHuoro cyMmuposanus [ayce ssen
neafipie TPHTGIOMETPHUECKAS CYMMbl, Ha3uWBaeMbe Telepb CyMMa-
wit Tayeca. Akanemux H. M. Bunorpanoe B cratee <K, ¢, Lavces
nncaa: ¢lannnefiee OﬁoﬁTI[CHHQ STOIG  HCCACHOBAHHA  NPHEGTIO
BIOTARACTBHH K paccMoTpentino Sojee ofIHX TPHTONOMETPHUECKHX
CYMM, XOTOPLIE FBAHIOTCH CefYdrc OJHHM H3 CdMBIX  CHMJbHBIX
CPCACTE AHAJHTHUECKOH TEOpPHH WHCEN M CNDco0CTBOBAMM JdoKaza-
TENLOTRY BAMKHBIY TEOPEM, KACAWOMUXCA OObIKHOBeHHBIX UQIHIX 4YH-
cen» [28; 876], Hccnenonandio ' 0606UCHHIO TAYCCOBLIX CYMM o
AIX b vaeawan dexortopoe sHumande Jlefer, Kown, Kpouekep n
Anpuziae, B XX cTOSeTHN BAMKHGLE PE3VAbTATH LIS TEODHH 4HCEN
C MOVOULKY TPHIOHOMOTpHUIECKHX cyMM moayuauman I, Beitns, Xap-
an 7 JIHTTA LBV,

1o ocofio BRITAKIIHECH Pe3VILTATH B ANAJHTHUSCKON TEOPHH
HHCEd METONOM TPHIOHOMETpHUBCKUX PRAOB Gnun noaydesst H, M.
Brnorpanosois; B HacTHOCTH, M OtTa peltiena u npodaema [oaba-
Haxa,

JPHA 'TEJIEHH}I Ep¥ra Id}“LLrj oxazana HoaLIne DBHITHE Hofa
Tarsya F M, Bunorpaios B yKasanHOR Bulle cTaThe 06 3TOR Teo-
DI -TicaT: «3T0 HCCICNOBAHHE dpencTasIaerT coGOH MaCTHBIA, HO
HUDJI2 33BepIennuil cayuafl TCOPHH, MOCTPOSHHON BNOCAEICTBHH
Vanya, xoropad #SBJAAETCH ONHON H3 OCHOBTHX TEODHE  arrefph»
[28; 876]. Cam 'amya cunran aycca oOHHM M3 GCHOBHEIX CBOMX
fpeHIECTRCHHAKOB B co3fgasun  Teopun rpviom. B, H. Heaone B
cratee «PaGors Taycca no Teopwu uwcen» [28; 879—976] roszo-
pHT, 4I0 OCHOBHAs TeopeMa Teopnu ajya ecTh HellocpelcTBeRHoe
Uﬁf1t)UJ.e1|r1e reopenmst I'aycea, o uem ynovunaer u cam Faaya, M na-

e b, H, Heaoue nuean: «[anva nomstt, wmo venex TeopHMH Tenc-
rg:m kpvra aycca ocnoBaH cOBCEM He HA TOM, YTC ypasnenuwe (1e-
nenus w¥pyra. — C. B) X=0 umeer BecbMa ClNelHAJIbHLI BHI, a
Hd  TOM, UTO OHO HOpMAAbHOE, H HE Ha TOM, TI0 €10 Ipyi-
na HEcbMA  COBUHAALIAR  (UWKJIHYCCKAR), A Ha TOM, 4YTO BCe
ee NoCHNeJOBATEJBHEE AeJTHTETH CVTI HOPMAJLHLIC nenHn-

12 G. E Gencacpos 177



tequ, Kax Ttoanko [anya mossia  5TH HCTHHELIE TPHMHILL volxs
Taycca, OB TOCTPOHA ¢BOl  obulylo Tteopuio» [28; 965]|. Tamva
CYHMTAN CBOHM TIpEIIecTBEHHHKOM M Jlarparka, uies KoTOporo o
POTH TEOPHH IIOICTAHOBOK B TCODHH  airefpDaHueckKHX ypasHCHMH
ncnoaesoadact u Fayecom, w Ladya.

Uro e Kacaercda obited Teopuu rpynn I'anva, T0 mocte 1O
KaK oHa §uu1a NOMATA, 0KAa3a4a CYLLECTBEHHOC BJHFIIHE He TOMbKD
na aareBpy, To W Ha BCWO MateMartHKy, Mmem w weroaer  Teopui
PPYNI TPOUMKIY U B ECTECTBOSHAHNE, Yuelble MHOTHX CTPAH KoMl
XIX u XX crogeTuii pa3nuBaad H UDHMEHAJH TEOPHIO TPynm. 3a-
MeTHBLE BKAA B TEORHIO Dpyin BHECIH H COBLTCKHE MAdTeMaTHKH
H. I'. YcHorapen, U, P. Iladopesny wap. Teopus nenenna oKpy-
HOCTH Ha pABlble 4acTH Faycca 0Ka3ana BUHSHWE H 1A paapaﬁnm_y
HeKOTOPLIX BOTPOCOR TEOMETPHH, H Ha TOARJEHHE  HCCIeA0BaHIH,
HAUPABJEHHEIX HA OTLICKANME HOBBIX CNOCOGOB J10KA3ATENbLLTEA Tel-
peMpl Taycca 1 na OTBICKAHUle awawenuil vi, TP KOTOPLIX Pz

=2 1 6yayT NpOCTHIMH YHCTAMH,

[Mox sauannem Hiell Faycca Baxman onyéauxoBan kuury «Die
Lehre von der Kreisteilung»; Pameno s sypHange Kpeans (1832,
IX) ouy6auxosan BOJLUYIO CTAThIC, NOCBAUICHNIYIO H3YUEHHIO 1 10~
IbITKE peaxusanny ypasuenus x2—1=0; mpojeccop Tepmec
reyente 10 JOT 3dUUMAJCA TOCTPOCHHCM MPABHALHOIO N-Y¥IOMABITHKA
pn m=63537, Eme B XIX B. nosBunucs CIOCOGL  MOCTPOCHHR
17-yroassika qupxyieM u anneikoi  Ceppe-baxmana, Ulrayara,
Kepapa, [Tagoa u ap. [2; 118]. Ho stu cmocoGu  CyLLECTECHIIO
onupalorca Ha anrebpanvTeckne HCCAeAoBanus laycca ypamrHeHus
x"—1 =0, TpobaeMa TOUHOrO H MPHOAHMKEHHOrO MOCTPORITHA Npi-
BHALIEX MHOUOYTOJBHHKOB ¢ TOMOWIBIO PASAHUHLIX CPRILTE TIpH-
nneKana H Mpﬂﬂ_ﬂu'l}KE'ICT TIPUBIEKATb MHOTHX }"—[EHT‘JX, B TOM WHCJIC
DYCCKHX M cOBeTcKuX Matematuxos (em. IV raasy).

Bonpoc 0 ToM, Opn KAKHX 3naueHuax n uncaa Pepma: 2 © 41
GYAYT NPOCTHMH, HI'PAET, KAK H3BECTHO, BAWHYIO DPOIb B TEUPHN
Taycca, Cam Pepma cuuram, YT0 BCC YHCNA YKA3AHHOTO BRaa
UpOCTEIe, M MOATBEp# AT 310, monaran n==0, 1, 2, 3, 4. Tlpu srom
NOJYIAKTCA COOTBCTCTREMIIG uHcaa 3, 5, 17, 257, Bab3Y, xoropue
HAERCTBATENLHO TCe NMPOCTHI, d CIEA0BATRABHO, HPABHALILIE MIOFU-
YIOILHHKH ¢ TaEHM YHCAOM CTOPOH M C quemoM  CTOpon N, AR
IOIMMCS NIPOH3BeneHEeM U3 2F Ha Kamine M3 HUX HJIH na KomOH-
HALHH TPOH3BEAEHHI M3 5TUX COMHOMITENell, CTPOATCA LHPKYJIEM

i aunehkofi, Ho yme DiAaep mokasan, 1To npH n=5 moayuaercy
i

cocraphoe uncao 20 4 1=4.294967267, aMemwee reantean 641
[Mocae nossiacHud Teopnuu Taycca $TOT BOMpoC €Taa ocobemio ak-
TyaiavupiM, HexkoTopuie MaTeMamikd H AOOGHTEIH MATEMATHKH Sd-
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TPAYHBAAH MUIOTD BPEMENH 0a BLITCIEINHEe TOTO, KAKHMH JHe 5_‘}";1}"?

&
qucaa 2° ~1 npH pasauuHbBX Nn=>D. JHaunrelbHoe ofJerienn: B
peuteiine sToro sonpoca mpurecas IBM.

K 1964 r. 61110 moKa3aHO, 4TO BCC UHCAA ABJAIOTCA COCTADNLI-
Mu npn n=0H, 6, 7, 8 &, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
21, .. 316, 452, Ho cux uop uoxa OpH n>=4 He HAWACHO HY DJIHOTG
npoctoro  ukcaa @Pepma.  bBeun yeradossen  KpHTepHil  NpOCTOTH

-'I__I
ypcen Pao= +1. 210 yncno Gyner npocThM, xorga 3 2 &
=—](mod P»)_ (L. Muxertosuy, Teopusn uucer, ctp. 236). Boicka-
3avo NPCINodoKeHte, 4Ta THCNO NpocTeix uHced Pepma KOHCUHO.
Yrouderuw dopMyaupoBkr ocuonioid  teopemu [aycca w gokasa-
TEARCTBY TOIO, YTO NOAY4YEHHOE ['ayccoMm venoBHe JeJeHHS OKDy K-
HUCTH HA PARHWE YACTH HeoOXOIMMOE I JIOCTATOUHOC, TOKE YIens-
JH BHHMAHHE HeKOTOPhie MaTeMalHkH, B TOM 'YHCIEe H C IOMOUIbHO
reopun rpynn, OIEMM M3 HEPBEIX MATEMATHKOB, 3aTPATHRABIHX
aTH Bonpoctl, oua Banueas [146]. CreToMartAveckns Hannsenne
pesyawTaton wmatematnkor XIX uw XX cronetuit  nano B OKuure
A. Ikonenuxa [99].

Tenepr Teopema ['aycca wuraerca tax: «OKDYyKHOCTD MOMKHO
pa3nenuTe #4 N PABHLIX uacTell (MOCTPOHTL NPABHILHLIH N-yrouh-
MK} TMHUPEYAEM M JUNefixofl B ToM H TOJABKO 1 TOM CIydde, Korna
N — uncno zHja

p*

szkpl 'Pz Pm,
rae k — nedoe DOAOKHETEILHOE UHCAO WAl HYAL, a Pi— pasiugnue
MCKIY coboft npocThie ynena suaaa 2°° + | uan papHel 1».

Takopa 3aBugnas cyabfa veopiu TIeJeHAd HPYTa, CcO3AaHHOR
wslM [ayecoM, OKasaBliell CoIbHOE BJAMSHNE HA Pa3BHTHE Mare-
MATHRN 1T He yrpa’rnumeﬁ CRGED AHAYUeHHY H B HALUE HIJEMH.

Tpucexuua yraa u yapoeune kyha nocae Banvensn, .JTowxasa-
TEARCTBO Baﬁue.m HEBOEMOKUOCTH TPHEEKLLHH )-'_l'Jla (['. O'GUJ.EM Cary-
HAe) W VIBORHAA KyGa WHPKYJIEM H JHHeKOT ¢ TOUKH 3PEHHAA G0
CTPOTOCTH, NO-BHAHMOMY, HE BHIILBAI0 Ocolbix sBospamenni. Ilo e
TOYKH JI]ETIHFT q}ODMTJ H I[OC.‘{‘}-’T[]T-.’)(‘T!T A TTFTT:’ITE.FIEI'-T OHa ﬁT-,T.FTI'} an-
JeRD HEe CUBEPH.IEHII[]. :‘)THM, I!L’IIUEIT[]{], H (}ﬁ'bHEITHETCSI Mermeltiineg
paclpocTpaHeHe cpeld MareMarHkos peayibraros pabora Bau-
nean s X1X p.

Heodxoanmoets Gosee MeTKOro JA0Ka3aTelbCTBa  pellle:dl 3a-
."lﬂ'-l, Ilﬁ,-lDGHbIX T}JLTCEKLLHH 3-"1".‘12 H }-‘,—'l_Ei(JEIIH!U Kyﬁ:’i, CROJMUINXCH K
peutendo ypannen#ft 3-fi B 00JaCC BLICOKNHN CTCOCHCH, MO-BHIUMOMY,
HEAHIACE TOMAE (ATHEHM H3 'f‘.TH"rT}'..'T’._‘]B pBEDHﬁ-OTKIT HOBEIY p'r']."i_?IEJTﬂﬁ.
EIJI;l'CﬁpI:I, B TOM 4YHCHEe M TEH]']']?T]‘E THCTORMX ﬂﬂ..‘T'E]"{, KO'T*D,pBﬂ aareM
nomoria noavuure Gofee crporde w Gojdee JOCTYOHGLIE JOKAZATEMNL-
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CTRZ HEBO3MOMHOCTH YIBOEHHA KyDBa M TDHUCEKLHH yraa. C sramu
10KA3aTEABCTBAMU TONEPL MOKHO NO3HAKOMKTBCA TI0 MHOTHM He-
TOUHHKAM, B TOM uucae W Ha pycckoM s3exe  [2, 53, 58, 68, 85]

He wusnaras moapoburo TEOPHIO THCAODHIX rm.qeﬁ MH Bce e
ApuBEleM HeKOTODLIC Jantkue, HeoOGXOIHMBIE A NOHUMAHHA CO-
RPEMETIIOTD "{DKa'TEiTEJIbLT‘BH HEBO3MOMHOCTH peIlicHHA paccMarTpu-
BaeMEX 327134 HMHPKYAEM H JHHeiKoit. ¥pamrnenue yisoenus xyGa

x¥—2=0 (32)
a__

HMCeT KOpEHb X|=7¥2 H 1BA KOMUACKCTHIX KOPIIS, Urofikl A0KA3aTh,

b P

yTo X; =12 HCIL3A TOCTPUHTL UMDPKYJIEM H JHHEHKOH, HALO I0Ka-
i

3a7b, 410 ¥2 e MONKeT HpHHALAERATE HU OJHONY H3 TONed, No-
CTROSHIIBIX M3 PauMOHANBHEIX uncen noits Fy myTew HocaEnGBATe b=
HOIO «NpHCORLMHENHA» KBAApATHEX panukanon, Xop nocrpoeHns
noneit Fn u3 Fo xpatko moXHo onucath tak. Ilyers nose panmo-
HAdBHHX uHced Fy cOMepXHT pAuHOHAJLHLIE UHCia, B TOM HHCAe
ag, by u ks, Ecnu #an UMW APOH3IBOAHTE PALHOHAILHEIC oTIepaTun
W H3BJTEUENHe KBAAPATHOIO KOPHA, TO NOJTYIHM dYHCTa Duia a4
+Db¥k;, B KOTOpHIX @ by, ki npuHagmeRar nomo Fo, a Tk; He OPH-
HEALICHUT ITOMY 11U, Usicaa a; b ]k; cocTanamor noae By, nxaw-
Adioniee B cobA, Kak noanoae, note Fi,

Taxoro e pona onepamuu Haf a-+bi¥k, npHBOAAT K UMCTaM
a2+ be¥ks, cooTnercTnyiomuy nouwo Fp n 1. a. Uncaa noas Fa-p. Gy-
AYT {.En—]—i—hn—[?'krl—h a yxeaa poas Fo—gu -|--]]u'|"lkn, riae.is, bn 1
ke npunannexar oonw Fu-, a Pk He WPHIIEAJEKAT £MY.

— y
Ofpamascs, Teneps K yucay 12, ssanolevved  wopuem (32),

3
AnKAREM cHAYANA, UT0 wuoao 12 ge npunaiaexur, noaw Fg, 1.oe,
3
HTO 3TD UHCJHO HppaumuHaablioe, defcTsurteasud, ecauw  uncao ¥2

Al P
panioHaasHoe, To 12 =g v TAE P MG HEJBIC TUHCHE, He HMEOUHe
i *
ofillnx MHOMHTEReH., Torda 2— —  HIH pP*=2q% TaK KaK B
1] '

Mpasyld 9acTh BXOAHT MHOMHTEIbL 2, TO udcao pd uernoe, H camo
HHCI0 p -— ueTHOe, HOO TOMBKO UETHOS YHCIO B KvOe MOMKeT 1ars
wernoo yuedo. Ilosodkum rtorga p==2r . moayuum  (2r)%=2¢7
T. ¢. 8r'=2q® nau 4r'==q". Ho 41" — veTnoe 4ncin, a cIeIonaTE L
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no, q® ¥ g uernsie uncaa. [lodyuaereda, yro p o UYCTHBIC, T. @
HMeT 00MHA MHOMATE L, 8 Mbl NPeATONMKHIN, 4TO OHH DIARMIT0-
NPOCTHIE YHCAA, MM TMPAMIAH K TPOTHROPEHHID, HTO VRAIBIBACT HA

™

i _p EJp—
T0, 4T ¥2% — , T. &, OoHO uppauuonansuoe, Hrak, ¥2 ne npunan-

aekur oo Fp. Ho moxer Obith ®OpeHb ypaBHoHuA  x3—2=x(
MPUHALIEKHT KAKOMY-TO 1010 Fa B He MpHIaLIessHT HH OLHOGMY
H3 (IPCAWCCTRYIDNIMX ToReH, B Tom uyucae # womw Fuooy Toraa x
LOMKEH HMEThH BHI 1= po+tqn¥ks, rae po, qv u ks ApuRARDCHKAT
nomo Fu-:,-a Yke He npusagnexur emy. Ho u3 aaredpol usnecruo,
uTo eCAIH X ==po-tqotke ecTe pewedne ypasdenus. {32), To ero pe-
WeHHeM BoamHo ObiTh o udciao y=ps—qnTko [59], Tlokawmenm, ure
STO UEBOIMOMKIG,

HelicTBATENBHO, ecal X NpHHALIemuT nodale Fo, o x3 n x*—2
TOME NPHHAIIEKAT ITOMY MOMID, TAK KAK 370Ch A X COBEPIIAnT-
¢ TOABKO PALMOHAIbHLIE oncpanwy, Creaonatesoio,

%8 F =g b¥kn, (333
npptes @ i b MOMKHO BHIPA3HTE Yepes p», g+ H ku 13 (pa—t+qo¥ka)®—
—2=0n4biks, Ho Tax xak u y=pu—qu¥kn foamen OuLITh pelie-
HHEM vpaBHeHus (32}, To oW ToXe comepamTea B noae Fo, a ana-
IHT

y3—2=a—b¥kn. (33"
Ho mul ponyciHam, 4To X=pu—+getke €cTh KopeHb ypasHe:ud (32),
1.8, (patqo¥ke)3—2=0, Toraa us
(pa—tqoTks)*—2 =a+hrka

chaIeldyer, ITo e
a—+b¥len =0, (34}
HPIIT-ICM NOCACIHCE pABCHCTRO TOJKITO HMEeThE MeCcTO TUJAbKD  HDPH

—_ a
a=h=0, unayc Ykn=— — npmnainexan 6ol n000 Fry, uero ie
0

Moxer Obith, Mo ccan e=b=0, to usz (33') cacuayer, ure
—2=0, T. e, 4T0 y=pa—quTkn cCTb PCUICHHE ypaBicHHa (32).
U'I,Haliu X¥y, TAK KAK DA3HOCTE K—)fzﬁqn]'kn MoTad Gul obpaTuTL-
CHT YR TOSRKO npR qe=0, HO TOF1Aa X paBHHIACA OHl P», T. €.
OTHOCHICH OBl K 110010 Fo- 1, Y4TO NPOTHBOPEUHT TPEATIONIOMEHNIO.
Mrak, npeinojomie, UTo pelledsie YpapHCHHA (32) npunaghne-
KT mouiio Fe, Mbl MOTYuIH, 4T0 vpaBHenHe (32) wmeer J1Ba pas-
AHUHBX pPelleHHs .
x=prtgitke w0 y=pa—qalk,
181



He CTPOATCH DHPKYAeM u JHHCHKOMN, M yroa ¢=60° ne nesutcs uup-
KyJies H MHHeHKOH Ha TpH pABHHIE TACTH.

Bonpoc e o ToM, HMeeT JH JaHHoe KyOHUCCKOC YPaBHCHHE C
PHLUONANBHEIME KOS DHUKEHTAMY  PALMOHANLHWH  KOpenb HAH
HoT — pellder Ipyras TeopcMa, JT4 TEOPEMA TOBODHT O TOM, 4TO
ccan ypasHoenue (35) wMeerT pauHOHANBHLIA KOpeHb, To On OGyner
UCALIM YHCAOM W OINHM B3 ACIRTe el cBofoanoro uiena, B natew
npuMepe o Mor Gbl, clenoBareneHo, Geite mad --1 wan —1. Tlon-
CTABAAY T 3HaueHdy B (387), vlemamaemos, uTo 5TH 4Hcaa He 06-
paULAoT ypABHCHWE B TOXIecTB0. B ypasHeHHH (32) mennmn Iesu-
TERAMH CBOGOMIOr0 Maena ABIAITeH =1, +2, HH OAHO H3 KOTOPLIX
He ARMTETCHA BTO KOPHEM: CJAeXOBATEAbHO, OHO He HMECT PALHOHATh-
TIOCO KOPHS, H HH OJHH M3 ero Kophef He CTPOHTCHT LHDKYICM M JH-
HeaKoH.

Taxny e o0pa3aoM  MOKIO TIOKA3ATH, YTO  LHPKYJEM H JH-
HEeHKOI 10 CTPOHTCH HH OIMH K3 Kopied kyOGWMECKHX ypaBlennil

yify?—2y—1=0 u ¥¥3y+1=0
Creqopateisio, WHPKYAeM H JHHCHKOR Hehaw NOCTPOHTL  Ipa-
BHABHLIE CEMRYTOJALHHK H TCRATHYTOMARINK,

HeBo3MOXKHOCTE TPMCRKUHH YIAA H YABOEHHA Ky0a HHPKVICM H
Junefikoit nocie Banlleaa noayvdamd M KAK CACTCTBHC TCOPEMBI, CO-
HepKamei neodXOAUMOS YCAOBHC PAIPCUIWMOCTH B KBAJAPaTHHX
panukagax ypasnenus f({x)=0 Oua unraerca Tax: «Mga ToOro
urofu nenpueoauvoe 8 Fp ypapnenne [(x) =0 Guimo paspemyMo n
KBAJpaTHLIX paduKanax, HeoOXoaumo, TG CTCNEHL cro  Gnna
crenenpio Asoiku» [99; 36]. KopHu vpapHOHHA crenedn 2 cTposTes
UAPKYJICM v JuHCAKOR, Tak KaK OHH npamagnexat noswo Fuo, Bompoc
0 HeNpHBOTUMOCTH Muorourena f(x) B wone Fy pemaerca H ¢ 0o-
MOmbK) Kputepus JfAseHwtefina: f(x)=ax"+a;x" 4 ... +a" By-
16T HCMpHROAHVEM B noae Fo, ecad cyurectsyer npocroe uueio P,
TAKeE, 4TO @y He MeanTes Ha P, ai(i==1, 2 ..} nenastest na P u au e
aeautes na p?, Haopuuep, x*+2. ;

Hexoropse HOBRIE pe3yiIbTATE NOJIVICHL H R JIPYTHX TaNpaBie-
munk, Dumo noxazamo, UTO HA TP pABMLE YACTH J1dTCH HE T b

i
KO YR QT-, HO H MHOMECTBD APYIHX YIVIOB. TEIK, coait ! — Ka-

KOU-TO OTPE3I0K TIPAMON, KOTODLA NOCTPOSH IIHPKYAEM H JHHEeH-
kaft Hoecan B (36) nonoxure o={F~—3L, To (36) Oyrer x3—3x
. P {
— i 4-31=0 u x==1, Kopenb $T0r0 ypaBHenus cos 5 =g HTpH
CCULHA B 3THX CAYIadX BOIMOMHEAE.
Hamu paccvarpupamuce 0CoGIIeHHS 3a1aul VIpocHuaa  kyDa,
CIOMHCeK A YIJI0B, HOBBle CMOCOBL! NMOCTPOCHHA TOUHOIO H UPHOIH-
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e CTPOATCA LHPKYJAeM H JHHEAKOH, 1 yroa ¢==60° ne neautcs wup-
KyaeM H JNHeHKOH HA TPH paBHEIE YacTH.

Bonpoc e o ToM, uMeer JM Jaiminoe KyOuueckoe ypasHeHHe ¢
PAUHOHAJBHBIMH KO3 (QUUHEHTAME PAUHOHAMbLIBIA  KOPElh HAH
her — peulder APyras TeopeMa. ZTa TeopeMa IOBOPHT O TOM, UTO
BCAM ypapHeHHe (35) HMeeT DALHOHAIBLHEIL KOpeHb, TO OH OyIer
UENTIM YHCIOM B OANHRY H3 AcIHTeAcH cBoGoiHoro unena, B mamewm
npuMepe on Mor Omwl, cleiosareasnn, Gwre wIw 41 wan —1, [Moa-
CTaRAAA 3TH aHavenun B {367), yGemnmaemcs, WTo 3TH YHCIa He 06-
pamaior ypaBHCHHC B ToXaecTno. B ypasHennn (32) ueasinn genn-
TeHAMH CBoGLANIOrg WieHa SBAfoTed £1, 2, Hu OIHO M3 KOTOPHIX
e SIBASIETCS €0 KOPHEM: CJASIOBATENBHO, ONG e HMCCT PALHOHANL-
HOTO KODHSI, B HH OIMIL HA er0 KOpuel e CTPOHTCH MHPKYICM H AH-
areftkoll.

Tarim  Ke 0Opasom  MOMHO TOXa3aTh, UTO HHPKY.JIEM H Ji-
UOWKON He CTPOMTCA HH OLMH H3 KopHel XyOHUeCKHX ypasnenui

yyr-2y—1=0 n ¥y-3ytl=
CacroBatenbHo, UHPKYJIEM H JIMHEHKON HeAb3sl MOCTPOHTL — Npa-
DHALAWE COMHYTOILHEK H IeBATHYIOMBIHK.

HeBoaMOMKHOCTE TPHCEKIHH VIVIA H YAROCHHS KYSa LHEPKYIEM U
JinHe#iko# nocie BaHuenn monyyamu u xax CcOeIcTBHE TEOPEMH, CO-
depxamed HeoOXOAMMOS YCJIOBHE DA3PEUIHMOCTH B KBAAPATHBHIX
pagkanax ypanvcHus f(x)=0. OHa dntaerca Tak: «aa Toro
wrobel senpueoguyoe 8 Fy ypannenue f{x}=0 01710 paspeliuMo B
KBafparHelX paidxanax, HeobXoAHMo, uTodu cTemenh cro  GLLIA
CrencHblo aBoike» [99; 36]. KopHu ypashenns crenens 2" ctpoarcs
LUHPRYAEM N AHHCHKOH, TAK KaK OHH OpuHaniexar noao v Bonpoc
o USTPHBOIMMOCTH MHOTowIcHa I(x) B noge [y pewaerca u ¢ no-
MOUIBID Kpurepus iizeHwITedina: f(x) =apx®fax" '+ ... 4a" oy-
JeT HenpHBOAMMEM D Togc Fo ceon cymecrsyer npocroe uucao P,
TAKOE, UTO 4y He ACTNTEA Ha P, aili=1, 2 ..} aeaurcs na P u an ne
Avnres Ha p?, Haupumep, x"=+=2,

Hekotopbie HOBHE Pe3yAbTarsl NOJVUeHbl M B APYICHX Banpasmie-
iy, Buiao noxasano, 4TO Ha TPH pABHBE TACHH NEJRTCH HE TOdb-

14
KO yIvel 2"--* HO H MHOMCCTBO APYIHX VIO, THK, coTn f — Ha-
n

KDIl-TO OTPEIoK NPAMON, KOTOpblll NOCTPOSH UHPKYASM H IHHEH-
Kol H ecau 8 (36) monowuthn a=0853-—-3{, ro (36) Oyner ¥¥—3x—

. T i
—4-3/=0 n x=I, Kopelb 3T0T0 ypABIEIHA CO8 —= = — | TPH-

3 2
CCHIHA B 3THX CAYYAHX BOIMOMHIE.
Hamn paccvarpupasucs oGollienus aalaud yipoen#s  xyda,
SIOJHCCKIMA YIVIOB, HOBLIC ¢NOCO0bLl HOCTPUEHHS TOMHOTO H HpHOan-
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FEHHOTO MOCTPOEHHA CTOPOH MPABHILHEIX MHOTOYFONbLIMKOB  CM.
IV ra.).

O pousnun paborel Jlanpemana, 1okaiaTenseTBO TPaHCUBILISHT-
nHoctH uneaa m JInnnemarnom s 1882 r. npousBeno CHABHOE BIICHMAT-
JeHHe Ha BCEX MaTeMaTHKOB, 3HaKOMHX ¢ HCTOpPHeN 331auH 0 Kpam-
patype Kpyra # DOHUMABLIMX CVILECTBO TPYIHOCTCH, CRAIAMIIK ©
peiicHHeM 3Toll 3anaun. JlOKA3aTe AnLCTRo JIWmaeMana 6uiao’ 1pil-
IHAHO BEPHLIM 10 CYUIECTBY, HO JaJekum OT HALATa no {opue:
OHO l’th"[O MAJOAOCTYIOHO I8 MHOTHX. MATEMATHRKOR,

C yueToM BAMHOCTH PE3VILTATOR H ¢ LTI CIETATL UX AGCTYIi-
HLIMH [id CPDARHHTCNLHO MIHPOKHX EPYTroB MATEMATHKOB 0 .100H-
reneil Marevatuky Befiepwrpace, A. A, Mapros, Daasbepr, Type ol
TFopaan, K. A. Tlocce nocestiam csod paGorbl pastopy 1 nomy.is-
pH3auHH pesyabraros Jlusiemana, Meopme M3 HEX #e TOALKD [10-
IYJAAPHIMPOBANH  peayabTatel JluHAeMana, HO H BHOCUIH  ChRoll
BKJIAI B MeT0l HOKA3ATELCTEA TPAHCUOHISHTHOCTH YHCEN & oo
H TONOTHANHA 3TH PesYAbTATH HOBBIMH TEOPCMAMH.

B ornanyse OT «3aMENJEHHOE» DEAKIHH PYOOKHX MIATEMATHROB
Ha Noanaende pesxv.ILETATOR I-'H:'\"EEIH 0 JeJeHHH Kpyvra -H -B&HHE‘-JH}' (8]
TPUCBKUKH YIia U yasoewnd kvda (cM. IV ro.), #a nOABICHWE pa-
Borw HHHLLEMEHE -p)"l(“.OK.EI'E MATCMATHKH OTPCATHHODATH «0EOLETI0-
mesno», A. A, Mapxo nayan nncatn Goavuyw pabory «lloxasa-
TeNLCTBO TPANCUSHAGHTIOCTH wacen e u m» [69] Boxope noce
nossaenns ctatel JlunlevMana 1 onybarKopan ee B 1883 r. K. A.
[Tocce GuicTpo OTpeardposa Ha nofbfenke pador Dypemiua u Fop-
napa, onybankopas B 1894 r. csow ¢rateio €O TpaHcued JeHTHOCTI
uncen e won» [83].

Ho napbonee MHPOKAE OTKANK WA peayabTaThl JluMIeMaHa Mo
HAXOAHM B pad0oTax ASMeILKHY MaTeMATHOb.

K. Befiepirrpace (1815-—1897) 6w ooaumM H3 DOPBLX MATE-
MATHKOB, DO3HAKOMHBIIHXCS OTKPLITHEM J'IHH}J.EMHH&. H HMEHH
OH Jan «OyTeBKY B MH3IHL» padore Jlumjemana, npeicrasHs ee
ANs nedatd. s Hananun bepowuckoi Axasesun- Hayk. TTomomuTean-
Hasg ouenka padorm Jlnunemwana  BellepiiTpaticoM ~— CaMBIM ARTO-
PHTETHLIM Mu';?.T‘-BMﬁT!'M{OM TOID :_E-PGMEHLH — ChirpaJa HEeMATORA Yy
poahbL B UmTHﬂElIEIIHH BHHMAHHN MaTCMATHEKOB K PEﬁOTE B a0
H3BECTHOro yueHoro JIHHICMAHA.

- Dmnako BefiepiiTpace Gua e TOABKO €KPECTHRIM OTIOM®, J4B-
WM G.arocIoBenne craThe JIMBICMaHA, OTKPMBIIER NOBHI ZTan B
HCTODHH KBAZpPATYPHL Kpyra, N0 ¥ OAHAM U3 TEepBBX MaTEMATHKOR,
DPHCTYIHBIIMY K YTOUHCHUIO H PACIUMDENHI) Hed, CoJepIKalliixcd
B padore JIWMHACMAHA M K- YOOBEPIUGHCTBOBAHHIO 10OKA3aTEABCTBA
OCHOBHON TEOPEeMbl O TPaHCUeRJeHTHoCTH «JIyioandiona  uucuas.

B 1885 1. noapuaack Gonslliasg crartbA BefiepmTpaces nol ua-
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seannem <K memyapy Jlnpiemana <O Jlyaouasdosod uicacs (do-
XA3ATENLCTEO  HEBOSMOMKHOCTH KBanpatypsl xpyra)» [23, 139].
B 3T0f cTaThe OH pACHINPHA conepxanne paborsl JlHHInemaHa, aas:
HECKOABKO HOBBIX BAMKHLIX TEopeM, CBA3AHHBIX ¢ JAOKA3ATENLCTBOM.
TPAHCUCOHACHTHOCTH yncna n. B uacTHOCTH, HM Jdowazana Taxan Teo-
peMa: «Ecau x ectb Kakoe-HMGVIb anredpauueckoe 4HCTo, TO Bb-
pameinne e*+1 He obpanlaercd B Hybo.

‘Ocofenno GONBHICE 3HAMEHHE 'OH IPHAABAA TCOpPEME, KOTORy
pacevarpusan u A, A. Mapkos B csoelt patore [69].

«Ecnn x;, Xg, .0, Xr PASJNUYABE H Vi, ¥a, .., ¥r = NPOH3BEOJABHDBIC
a/reBpAHTSOKHE 4ACHa, TO ¥PaBHeHHE

£
¥ oy e'F —p (37)
gt -
MOMET MMETh CMBIC TOJLKO HPH Vi=Ys=— "' =yr=02 3Ta BAXK-
Hag TCOpceMa colepHuT B cele Kag YACTHEC CIVYAN TPaHCUEeHIeHT-
HOCTH & H T OJHOBPEMEHHO.

BeflepmiTpace vEa3an Takie, UTO H3 TeOPCMU JIMagemaHa che-
ayer ‘l'paHCL[EE-IHEH-THDCT'b Eillx, ecan X — ﬂJII‘EﬁpaI-llleCKOC MHCJO.
Haxouen, o ¢hopMynHpOBAN 1 A0Ka3aT CASAVIONYIO TeopeMy:

" «Jlyra Kpyra, Xopia KOTOpo#, WiMepeHnas paguycoM 3T0TO Kpy-
ra, ‘wAteer anreBGpAWUCOKH DHIPAMEHHYIO JUIHHY, HE MOMET  GbiTob-
BHNPAMICHE TCOMETPHUBOKHM HOCTPOSHHCM [DH MOMOWM  TOJIBKO
anreSpanueckix KPHBLIX H MOBEPXHOCTCH, DaBlo Kak COOTBETCT-
pVIoUiE 3TOR Ayre KpHBOE COKTOP MOCPENCTBOM TAaKOro InocTpoe:
HHA. M MOXKET ObITh OOPAUICH B DABHOBESHKHA KBazpaTs.

JokasatenseTBo 370f Teopemut Befiepmtpace Jact B TaKOM Bi-
me: nyers kpyr aMeer paamve H=1, a panwa AymH X TOrAa Xopla

” g
3700 ayry y=2sin 57 8 Taewans COOTBETCTBYIOLIETD  CEKTOPAE

1 ;
g EcaH Ou MOMHO GHLIO NONYYHTH OTPE3OK, PABHLIH X, HIH

OCYHIECTBHThL KBALPATYPY COKTODA, TO $T0 Q3HATALC Obl, YTO MeHUy
X H Yy CYLIECTBVET aircipanyeckas 3aBHCHMOCTL, T, €. CYUIECTBOBA-

a0 Gu anrefpamieckos ypapHeHTe MeXiy X H §in . Ho npy ua-

o B )
ey AoUVIeRHd, utd Zsin —5-!- — aarebpaHueckoe UYHOIO, TAKOre:

VPABHEHHS HE MOMET CYIeCTHOnAaTh.
Ocofenno «ypoKafinuM» na pabortl 00 YIOPOLleHHI JoKa3da-
TeRCTE TPARCICHICTITHOCTH #xioe e 1 o 0wt 1893 1.
B 570M roay paboty «O TpancuengenTHOCTH nucea ¢ w a» [126]
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-ONVOANKOBAN DBHAAIOLIHICA HEMOWKHA  MaTeMaTHK d. T'nanbepr

{1864—1943). JloxasaTeabCTBO TPATIOLEHABHTHOCTH € H 1 Canebep-

Ta, XOTSA H 7le DHIO eINe MPOCTHM, Tax Kax OHO TOXKE CYIECTREHHO
o0

ONMpANOCh HA CBofictBa muterpana | z’~e~Hlz, BCC Ke nanajo
0

IHAUHTEMLIBIE VIIPOILEHHA.

Sro goxasatestketso l'uasfepra B OCHORIIOM - HUIONB3OBAHO H
@, Kpetimom n «llpiiaokeniys» x KHWre «DneMeHTapHad MaTeMaTH-
Ka ¢ TOUKH 3PeHHS BEICUICH», MepeBeleHHOl U Ha DYCOKHH S3BIK B
1933 r. [54]. @. Kaefin B 3T0M npuloxennn, Hagpanmion «LTpamc-
ILeHIEHTHOCTD YHCEN & H m», CaM YK4shEBal, 4TO NpH JoKasaTeabiT-
Be TPAHCLGHISHTIIOCTH JTHX YHCE OH «NOTLIOBAJCA TEMM CYNIeCT-
BEHHLIME YIIPOIMENHAMH, KOTOpBIE CHEJaT B HeM FnasGepr B 43 T.
Math. Annal. (1893)=.

CpapsuBan noxasatensctsa Jpmura-Jlusxemana n 'nnpGepra,
M NeRCTBHTEIBHO MOMKeM OTMeTHTh v [Hap6epta He TOJAbKO 6Ol
AUV CHCTEMATIMHOCUTE H3/I0MEHHA, 110 H GOALIIYVIO HCHOCTE M HC-
KOTOPBIE YIPOULSINA B UKA3aTeNBCTRAXN,

B rtom xe 43 1. ®Kypuama Math. Annal, Suiv onySrHkoBans pa-
‘Horpl memelkHux Matemathkos A, Iypsuia «floxasareIwcTBO TRane-
HCHARNTHOCTH yHead e» w [opnana  «TpancueHAeHTHOCTE € H I»
[123, 120].

Typsun o Topaan Brepsble NPeTIOKHIN 10Ka3aTe bCTBA TPaHC-
EHIEHTHOCTH 3THX umced De3 TMPHMeHCHMA WHTErPAJNBHOTO HCUHC-
neHAd, Ge3 moLob3oBaHuA uaTerpana Jpuura. Hx noxasarenscrea
MPEINOAATaI0T TOAbBKO SHaHHe ocHon Judipepeniutagbrora UCHHCe:
HUA W cTenennslx patos. [locae nossredius sTHX paboT loxasarelb-
CTBa TPAHCICHENTHOCTH € H 7 CTAIH CHUTATL  3/IEMCHTADITBIMH,
«OBNIeIOCTVTIHBIMI», XOTA &TPOCTOTA» ITOTO JIOKAJATENBCTEE BOCL-
Md OTHOCHTEABHA,

TTolcKH MOBEIX CNOCOO0B HOKA3ATENLCTED TPaHCUCHASUTHOCTH
upena m npogoazkannce B B XX CTONETHH, UTO BHINO M H3 KL
T. H. Jdpuudennaa [43], onyGanxoBannoit B Xapbxose B 1952 r.

Bonpoc 0 MOJydeHHH Cnoco6a HOKa3aTCALCTBA TPANCISTLUEHTHO-
CTH ulCIa 7, ADCTYDHOCD AJf WHRPOKAX CNoss JgoddTeTel MareMa-
THK, OCTACTCS @KTYAJILHEHM # B namie npems. B cnasu ¢ TOABIE-
pHeM padors JlHHIeMaia 4 B CBA3A C e SIEePrHNON OonyIAPH3E-
Hell VenaHacA HHTEepec H K Pe3vabTaTtaM Jrysuaast # Kanrtopa:
® pa3apaforke TCopui a4refpaniecKHX H THANCUEHIEHTHLTX YHCeN.
ITH TeopHH GaarcgapA TPYAAM MAaTCMATHKOB MHOTHX CTpai, i 0Co-
Sonno copepoknx  marvemarikon L L Mopayvxail-boatosckoro,
A. 0. leasdonng, P. O, KyssMminna, . H, HenoHe u Apyrux, npespa-

186



THHT% B CAMOUTONTEALNLIE BETBH COBPCMOHHON TCOpHmE Mheen [cu.
[29]).

Hpogonmkennen uccaetosanus Jlwingemana Momwso pacoMaTpH-
BATL H NepeHecenHe 3aJaUd O KBALPATYDE KPYTA B NEEBKJIHAONT
renMeTpHM., C‘OB-QT"OK.I’IE MATEMATHREH VCTAHOBHAH, B YACTHOCTH, 4T
3Ti 3afava B IA0CKOoCTH JI00ANCBoKOTo CTANOBHTCS Anrebpanieckoi
(e, L 1)L

-He npexpalianones (odckH  onocofoB  TOWIODNO {C MOMOTILKG
TPOHCOCHIEHTHBIX KPH]BI:T}\':} H llleﬁJll'i}'KeH-Hﬂl'(} MOCTPOSITHIT OTpeld-
kon, panunx ¢ 1 m. [Tocaelnue rogst HauanH nprberath K IOMOILLM
IBM paa OTHCKANMA BEPHLIX NCCATHYHLIX 3HAKOB .

Taxoso Bamanue pabBoTel JIHHZeMana <« TPAHCLEHACHTHOCTH
uMcya 7@ Ha JadbHefilee pasnutTHe mateMaTwyu. PacnpoctpancHue
MHCHHST O HEMO3MOMCHOCTH PEelIeHHA 3a71aul O KBajpaType Kpyra
¢ HOMOWBIO LUDPKYAA H JHHEHKH 4 ¢ NOMOIUBI Mool anredparue-
CEGQH KPHBOH NPHBEAC K IHATHTEAHHOMY CORPALGHHK) YNCna Tak
NHIBASME Y «KRAAPATYPIUIHKOB», HATPACHO "GPATHRIIHX MHOI'D BpE-
MO A TIOCTPOCHAC KRAIPATA, PABHOBCIHKOTO AABHOMY  KPYIV,
ILHPPRYIEM H uTH'TIEi-{ITme

Hopble cniocobm TOYHBIX
¥ TIPHUOJMIKEHHBIX KOHCTPYKTHBHBIX pClIeHHH
AHAMCHMTHIX 3anayq ApeEHOCTH

JIOKa3aTCABCTBE HeBO3MOMKHOCTH pelleHdst 3aaad of VInoenun
¥y0a H KBalpaTypbl KDPyra H 3a1al JeNeHHH OKPYMHOCTH 11a DAR-
Uble UaCTH | TPHCGKIUH YIia B ODILEM CAVIAE LHPKVAEM H JHHe-
KO ONMPeReNnIH TPAHH MCHIY IBVMH MEPHOTAMH B HCTOPHH KaK-
JOH ©2 3THX 3a1ad,

B npenpuiyiinx naparpahax 6L0 NOKA3AHO, UTO HCTOPHS Brex
eTHPEX 3384 He odopsatack HA 3THX JokazatentcTsax. Padorn
l](I.KDﬂI:IMTE."[Eﬂ 3THX 34443 BLIFBAJH HOBLIE HOLEOBAHH, }"l‘-DT-TIH,-HB-
e H PA3BHBABINHE pe3yAbTATH HX HOCJeLOBAHHN. Duaarogapn
FTHR HOCABLOBANTHAINM MATEMATHREA DﬁUI'ﬂTHJ’IHCb HOEBIMH Ba}I"C.H.bIM-!'!
pesyabraraMi i UeNLIMH pasuenam, A NoKa3aTeNncTEa HCBOSMOMK-
TOCTH pET_UEIH'Hﬂ }'IK&BE’I'HHH:\' 3alal B HGBOM IIEPH(JLEIE n.p}mﬁpe.nn -
BPEMEIT-HI:Ih BHA. aﬁH HOCICI0BAHIA H'}].Q,EOII-}KEIDT'CH H B Hallie BpE-
My, 4 -CJIE,LLDBHTEJ[I:-HO, H-DQ.TEUH}KHCT‘CH H I-I‘C‘I‘OI}IHH. SHAMBHHETHIX 3ama'l
apesroctii. Ho napaay © tpwiamu, passupanumyMu mack  [aveea,
Bannena u JIMHAcMAHE, NPOLIOMKAIHCE IOHCKH HOBBIX  CHOCOGOR
TOUNOro it IIpHﬁ..'II—i}K{".HHCl[‘O pEH.['E‘HHH ]JECCMBT[]IIBHEMIJU{ ‘lt'ThlpE':X 1a-
LA, TDIIHKO B 3TOT ﬂﬂpﬁﬂ}l MELTEM.’:'LT!‘IKI’I, SHNAKOMBIC TdK HJJAH HHAYES
C [1&35-'.'IhTﬂT=_| M OTK[]hTTHI?l aTHX }“ICH[:IX, HCKAMH TE&'IEP[: }'}KE He T4~
HTIIE‘-, a -HH[I.'I}"-M].IHE‘. I'[pl'iﬁﬂ]‘l:'h'EH'I]hTE‘. ]'J(‘LLI'EHI-IH C NMOMOII LY LLIH[]I(}-'..']FI H
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JIIiITEfIHH, 4 TOUlkie pellens YKdidHHbBIY 3addyd OHH HaxXCGRHJM ¢ I10-
Momble Apyrux cpeners, Taxnx pemennii B XIX u XX croserunx
noayqeno Goablioe KoauyectBo, MHorne n3 31X cnocoGoz pacemor-
pennt B knurax [2, 118 nymp.], a Takxe B IV raase naunoit kumrn.
3iech ML OCTAHOBUMCH TOALKO HA HOKOTOPBIX Pe3yaLTatax 3apy-
GCKHLK ABTOPOR.

Keapparypa kpyra u cnpaMmienie okpyxsoctH. Peincnne smux
Jalau OBLIO CBA3ANO ¢ TOUHLIM H MPHOITGKENIEM  NOCTPOEHHCM 11
BBIIHCJEHHEN 4HCIA . *

1. TTpu6aHsKennbie NOCTPoeHHA T | ¥ IPQICTABASIOT He TOMNLKY
TEOPETHUBOKHN, 110 H NPAKTHULCKUA HHTepec. LI NpakTHYCCKHY 1e-
Aell uacto TpebyercH HMEeThb CNocol MOCTPOSHHA MIPAMOTHNERHOI
onpe3ka, NPAGMHKOHHO DABHOND OKPYMHHOCTH JaHHOTO KDyra, Hid
MOy SHTL NPHGAHIKERNOE 3HANeHHe BeAHUMHH [yoman kpyra. Ha-
e H MPOLIE BCErO 3TO BHIIONHACTCSA € MOMONILIO IIMPKY.IH H JHIel-
kH, B pacemaTpHBacMIIil TIepHOL OCOD0E BIHMAHHE UPH 5TOM 00pa-
n1ai0ch Ha TOMHOCTE BHINOMeHMs 3THX nocrpoénnit. Ho xak 6w gy
fibla xopoi cnocod noCTpoennd 3THX BEAHMHH, OH HEe JacT TouIoro
HOCTPOEHHS, OH JAOIVCKAET TaK HasHBAMYIO TEOPCTHUSCKY K OLINGKY
&;. Bamuo, 7ro0p 3Ta oiHGKa Oulla Kak Mokio menbiie. M gak Gu
TILATENBHO HH BHINOIHAMOCH TOCTPORHHE HPKYJICM H THHEkKOR, 01O
HOH3GEeKHO TOKe He afcomoTHo Touno. - Jomyckaeman nipH  3ToM
oluGra Og Byaer tem Goaside, ueM GonblHe YHCAO TPHMENSIHIBIX tep-
TEAKHLLX ONepPauHi, oco0eHHO NPOBeLeHHs NpAMHX auuui. C nersio
(YMEHBIIOHAA TOWEHON OWRGKA: §==8;--862 HeoOXOXHMO TPAMEHAT!
HaNAyyllHe H3 CYDICCTRVIOMHX cmocoBoB H BHITONHATE KAK MO0
TUIATEJNBHEE IIOCTPONHS wHpKyIeM U AuHeiKoi. B-ronie XIX uw r
pavagei XX croneTuil LOABHJOCLE GOABIICE WHEAO DADOT, TOCRSILE:-
WX TCOPHH OWMBOK B NPHMEHEHHH XK HATepTATeILHON TROMETPHI
[2; 253], ykasHBalOMHX MYTH NOCTPUEHHH, BelyIIHe K YMCHBINCHUIO
BEPOATHON O HGKA H K YBEIHUCHHIO TOGHOCTH,

OTH HOCISMOBAHHA TOKAZANM, B YACTHOCTH, 9TC K HHCAY: Hyl-
WHX H3 HSBOCTHHX METOZOB OTHOCHTCH H MeToqd MackepoHn - {ou.
crp. 9Y6), rie mocTpocHHe OCYILECTBIASETCS. ONHHM  LMHpKyaeM. Ou

NACT BEIHUMITY =1,5707963. Teoperuueckan ousiGxa &; 0pa

2
stom puctdraer 4-107% uro npu paanyee Menbuie 50 oM 1aeT BROA-
ile MPHrOAHBIE PE3YAbTATH LIA NPAKTIKH,

Mapectublil HradbLAHCKMIT MaTevaTax Kpemona  (1830—18503)
TPELLOKAN TaKol cocol npulanKeHHOTo noctpoenns . Bosbuen
kpyr ¢ pamaycom OA=0B=R (puc. 68) u uewrpasumuit ' yro.
AOC=20°. TlpobegeM xacarelbEYI0 K-Kpyry B Touke A, 1 na nefl
or C oriomuy orpesox CD=3R. Coeguuum Touxs B u D. Toraa
BD Gyaer npubanxenuo pasna goayorpymioders, MHeicrsureasno,
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—_ R — — =
_.-mf::TRw'B, AD=3R——¥3 u BD=I lf 4,+Eq;‘i3_:

R I
Vl —I18¥3=1R-3,141533, a—Co=nR=R-3,141592.
2

Lﬂe}m:aareﬂwo, TEOPETHYECKAs B
oinGga 6,=06.10""  pocruraer
AUHYCTHMO[ 05 TPAKTHKH BeJlHTH-

Hbl OLWHGKH ) MM JHIOE [pu

R=2 wm. Ilocrpour orpesox, npu-
OTMMEHHO pasuslil M, JETKO MOMKHO
MOCTROHTE i OTPE30K, TPHOTHACHHO
PHBITLH ¥, KAK CPelHes [pOnop- 0
UHCHAABID: MEeWAy m 7 1. Puc. 68.

Ho cyiecTsylOT H IpyTHE cho-
06 mocrpoeunn ¥m. BOT 0AMH M3 nux, UpHBeIeHHH B KuHre
118; 304]

BoanMen Kpyr ¢ paauycom OA=0B=R (puc. 69). Ha auamer-

|
pe AD # cre TPOMOMKOHAH OTJ0MKUM OTpeskn QD= ? R, OE=

—[~H i OF = -‘:— . Hponenem  Hopsaas k AB B rouke Q, Tlo-

CTPOMEL NMOJYKPYTH, AdaMeTpel KoToplix pasuel DE u AF. Torma

M3 — cpegHee nponopmonanhumc Mmexay OD u OE, 1. e
(}G—]/__R R R /—j

‘OH — c¢peanee NPONOPUHOINA HEHOC M(‘H{_CL\' OA u OF,

GH—=R ]

Torma ‘

GH=0GL0OH=R (l / % -t l.? } ~R-1,77246 =~ R¥x.

Tounnz wce snavenne Yn=1,77245... Caegoparveasto, GH ¢ rouso-
CTLIO 70 ¢T3 THICS'IHBIX SBAAETCA CTOPOHOI KBAAPATA, PABHOBGTH-
T\‘}‘T‘I AATMHDOMY thF}

Toutoe crpAMIeHHE OKPYHHOCTH H KBalparypa Kpyra Boa-
MOZKILL TOJBKD € MNOMOIUBK) TPAaHCUEHASHTHNX KPHBHYX. Padblie
Gao moxazano (e, 1 Taapy), TTO TOMHO CUPAMHTE OKDYKHOCTD,
T. €. MOCIPOHTDL OTPE30K, DARHLIN AAHHE OKDYMIOCTH, MOMKHO © 10-
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MOWILIO KRaJpaTtplcel 1 CHOHpAaJl
Apxumena, B IV raase paccemar-

& PHEERTCH IPHMED CHPAMICHHN OK-
/~ \ DYHHOCTH ¢ NOMOLLBK)  BHHTOBCH
JHHIUH.
Al - F
b} g E B

b A
Jan nocrpoedun m, =% 2m, ...

MOMHO  HEHOJAL3OBATL R rpadui-
KA TPHUTOUOMETPHUECKHX H 00paT-
Hux yaxuwi.  Ho po seex s
H caynasy ITIpeANoJaarasTed, MTO b

Prc. 68, KaKWM-To 0fpasoM yMmeesm CTPOHTL

HCE YKA3AaHHLIE KPHBHE,

Co ppeMeny CcodiaHUs WHTEIPAApHOTO HEIHCAEHHS CTAAH ITPH-
MENATE OnpelenshHoe HHTE[‘pHgDBaﬂHe WIS BWUHCOAHHA TAKHLL

KPHBHIX HAHM AYT KPHBBIX [= j”i“l—l—}"?d:{‘ rae y==f(x) — ypas-
a

nernig ,II,HIII[()ﬁ K].J-HBUI-I, n CTadld roBOPHTE O CHPAMJABHHN KIJPIB}:I,\'. R
TOM HHCAC M (}I(py}KHUCTH, ¢ IIOMOQIIBIO DI'I[JE.EI,&'[QI-IHO]"G HHTET[ASTE
Mgl ropopuM TRIepE, UTO

+7 dx !
2R r s B = (]
g YR#—x2
H CTHTAEM, ylo LAULAH TOYHYI LTHHY DKPYAKHOCTI, — «CTIPAMILILH

OKPYRHOCTES, Ho mpH aToM Boipac 0 npAMOJRHERF XM 0TPEIKS, DAT-
EOM JUTHTE OKPYAIIOCTH, ne pellaercd, npH zansoMm B Mol He Momew
HA3RATh. H TOUHOE UMCJIO, BLIPAIKAKILEE AJHHY STOR  ORPYIKIOUTH,
notoMy 4TO He 3HaeM TOUHOE 3HAUEGHHE n, BLIDAMENoe, HANDHMEp,
¢ UHOMOIILIO JeCATHIHEX JLpodei.

[Mpasza, Temeps MOWITO YOOTPefdATh TaKHe 4HCIA, KOTORLIC
GOTLIION CTENENLIO TOUHOCTH npubanxawones & m. Haseerno, na-
npumep, uro Menze u Pew: B cratee  «Duuncienne uucna noco
100,000 sgakamu» [142], onvéauwkopannoit o 1962 r,  coobutawr,
qTO IME ¢ HoMonE0 IBM p teuenne 8 u. 43 muw. noayueno 100 000
MECATHUHLIE aTakon B wucae n. [IpH sroM mMp OWaa HOMoaL30RANA
dropywyvaa repmepa (1896 r.):

1 ; 1 1
=24 arclg — 8 arctg — +4 arclg —.
& 57 &1
[TpH cocTaBienun nporpaMMbl IS MALIHHBL, APKTairencel Gnuid
IPEAnApHTEABHO DPAsIOKeHH B pagel Tefinopa, Tlonyuenunoe mmn
YHCIO BepHbX 3Haxop danmyaer 20 crpaduu  nevotom. Ecau 6n
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HA 3TOH e MAUAHS BblUHGIHTD T € MAJLJIHONOM NeCHTHUNEY pfta-
KOS, TO oHa Noa:Ha Ouaa Os padorarTh HelpepLiBHO  HECKOABKS
yvecsues. [Te Teneps ecTh YiKe MAUHHL, KOTOPHE 30aTHTEIBHO GLi-
CTPCC (TEACTRVIOT.

Taxas TonHOCTE AT N, KOHETHO, HE HMEET NPAKTHUECKOrO 3HA-
NeHHT, HO IAA CHCUHAJHCTOER N0 TCOPHH 4YHCEN NpeJcTaB/til He-
KOTOPHIfl HUTEpPEC IAROMOMEPHOCTH DACTOMOKEHHT  HHDP B JTOCH-
THIHBIE 3HAKAX YHCIA T

¥npoeune kyda, [Tocne Noxa3ate/neTBa HEBOSMOMHOCTH YABOE-
Hu xyfia uupxyned # aunefiwodt (1837 ©.) 31a 2anava npyRacKana
X ce0¢ BHHMAHHE He TOALKO TEX MATEMATHKOB, KOTOPHIE CTPEMHIITHCT
VAYIWHTh 5T0 JIOKa3a1T€IbCTBO, HO H TeX, KOTODhIE WCGKHAH TOBLIE
TCOMETPIMCCKHE COOCOOBI TOMHOTO H NPHOJIHAKEHHOTO  1OCT PO

¥2, M3 muomecrBa TAKoro poga coocoboB, Gaillenyns 5 aTor ne-
pHOJ, MBI NIPHBENEM AN NPHMEPA TOJNBED TPH.

1. Byonadaawuc B cpopx padorax
i cosmecreo o lluepaunnun o 1876 £
1878 rr. [118; 224 — 226] nma.t Tpu cno- B 1
coba pellleHHA 3ada4K-08 YABOEHHH Ky- 2
6a, Tlpweenev ogwe ws Hux. Tlyvers = l

Vo
ABCD rpane Ky0a ¢ pebpom AB=I i
(puc. 70), mmarvHanan ksaupara BD= \
¥2; pasaceard BD ma 6 paBHLIX gacTeii u a8
ornoxkny ua AD onny H3 3THX  wacTel A ;

DE=

3 —
GANIKMGL K BEJHYIIC ]mﬁp'n ReKoMoro kyGa x—F2. JleficTriTennio,

: N T T N e
V _r‘ 1—‘5— ] =/ 5= 7V 37—6V2=1.2586 ...

S 1
i Todnoe 3uagenve ¥2=1,25992 .., T. e owwdra okoao g 310
XOPOIIAT [OUHOCTD A NPAKTHICCKAY Heaeil,
o
. :'-_‘ 2 hl
2. bowxaau & 1884 ¢, |118; 226] nokasaa, uto V2= - [OF-+

¥5 1

+BM] {puc. 71), rae OF =a =

=

,» OB=1 — pedpo nan-
noro kyba, Urodw nectpontn OF, omuimed oRpyIHIOCTE ¢ HENTROM
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i

p C pamycon OC="7 OB,
soanMem CO_LOB, npoeenen BCL
i oraomuy BF=BE. Torna OF=
=gy, FM=a;. Tenepb na FB, xak
Ha guamerpe, NOCTPOMM KpyT, KO-
TOPBLIE  HepeccucT  IIPOIDIKEHHC
OC B rouxe M, Coenuaust M ¢ Tou-
kamu Fu B, Tak xax

OF cmiiggme 105

a

={,61803 .1

BM—70B-BF = l/f t (s J=t12720..,

10 —i (OF-BM) =1,26003 ..,

J

a 13125092 .

3 Banaen 8 1911 1. upeiromusa caegyomee npudiwkentoe no-

B

W e
%2_- 349 __'+ ( 9
CTPOCHHC Y2 5 ==

]2

154 T
9 )

*

P

Crponm keaapat ABCN co cropo-
noit, pasroit 1 (pwe, 72). Ha ‘npo-

o]
goaxenuu AB oraomum BO= 7

[Tpomenev ON. Ha nponomkenun
BC ortknaamsaem CZ=1, Ha ON
orkaaapisdem DZ'=—0Z u ua T0U-
ki Z' nponepem Z'QIINZ, coeannnM
N a1 Q. Oriomus OE=I, npose-
nex EUINGQ, Temeph BHUHO, UTO

Prc. T2.

1" 5

4 5 82 2
ONZ=124 LH- TJ‘) , 022 =24 Tj J

. Q7
00 : 0Z— OZ: ON, 0Q= 6;; OU:1=0Q: ON,
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OTKYAa

349 _ o
Tax KaK — =1,25992275 maao oramdaercs or ¥2=1,2599200...,

1o U orpesok OU ouenp GMH30K K HCTHREHOMY 3HadeRHio pedpa Ky-
6a, obbeM KoTOporo B 2 pasa Goablle gantoro Kyba.

Jlenenue yraa Ha paeHbie YacTH, 3aja4a o IeJEHHH yriad @ Ha
TPH paBHble wacTH TPHBJACKaTa K cefe BHHMAadHE, BeposTHO, He
MCHBINErg YHCJAa YUCHBIX B J08uTesefl MarTeMaTHKH, YeM 3ajaun o
‘KBaapaType kpyra H of yopoenuH Kyfa.

Orpickanno cnoco00B NPHOGAHKEHHOTO H TOUHOTO JeNeHHA JI0-
Goro yria Ha pPaBHBE YACTH YICTANH BHHMABHE MHOIHE MaTeMaTH-
¥ XIX p. He safuBator »Ty 3amauy W MaTeMATHKH Hallero Bpe-
Menn, Heroropue yuennle W HHMKEHEPH He TOJAbKC padpabaThiBanH
MeTOAE peluenHnsn 3T0fl 3afaul, Ho H CTPOHAH HHCTPYMEHTLI, TIO3BO-
JAMUHE HCNONL30BATE 3TH METOLE B NPAKTHYCCKHX MEeasx,

B XIX cronerud u Jo mogmdexns padortn  Banuens (1837) u
nocae TOrN, Kax OF CTPOrQ A0KARAT HEBO3MOMHOCTL JeJeHAA HAa TPH
PaBHLIE YACTH MPOHIBONBHOTO YIJa C NOMOULbI UHPKYAS H JAHIeH-
KH, MHOTHEe MaTeMAaTHKH ofpauannes K $Tofi 3ajaue ¢ NNk OThIC-
. KauHa HOBHX, Gosee NpocTHX i §0J¢e HIAMHLIX METOMOB PelUeHHs
ee. OgnuM H3 METONOB TOUHOTO pellleHHa 3aMaud TPHCEKUHH YIVa
sasagerca mered Mans.

Mans (1793—1880) — HapecTHWR $panuysckHid  MareMaTHK.
OcoferH0 3aMeTHHE ¢ CBOEr0 TEOPYSCTEA UH OCTaBMI B ob6aacTH
reosMerpuu, [lpossaas GoMbIIOR HHTEPEC K HCLOPHH TEOMRTPHH, OH
He MOr He DOpPaTHTL BHHMAHHEe H HAa 3HAMEHHUTHIE TeoMeTpHUeCKle
3afaul ApeBHHX. A 3aHHTEPecOBABIIHCE STHMH 3a/laYaMu, Ol mpei-
JOMXHJ, B YACTHOCTH, CBOH MeToJ TPHCeKUHH yraa. Me  yxamem
3leCk TONABKO NYTh, o Koropomy wen ane,

Ecan tpefyercs paanenuts yron AOB Ha Tpu pasBHble uacTu
{puc. 73), To nmocTynHM tak: 3 Touku O, KaK H3 LEGHTDA, OmulIeM
OKPYKHOCTE TPOH3BOMBHEIM paiHycoM. B Touke A npomenew kaca-
TEJBHYIO K OKPYHHOCTH, 3arteM MOCTPOHM  MPOH3BOJbHBIA VIO
TAP,=g u Taxoh e yron g=BOP,, rae P; u P; — rouku nepece-
YEHHA CTOPOH VTVIOB C ORPYXTOCTBIO, 8 P — TouKa nepeceueHHs
CTOPOH STHX YIIOB Mexay cof0H, ONHCHIBAIOMIAR HEKOTOPYI KpH-
BYIO NIPH H3MEHENHH q.

OnesnEe, npa awbeix P, u P LAOP;=2/ZBOP,. Ecau Tou-

13 C. E. Beaosepom 193



kv P, u P, cosnanarwT © OXHOI TOU-
Ke X, to LAOX=2/-BOX. B srom
cayuae Py, P; n P cosnapaior, ¥ Tou-
Ka 3Ta Oyder HAXQIAThCA Ha  Tod
KPHBOH, KOTOpas MpH  IIEpecedeHty ¢
OKPYIIOCTBIO M Jacr TOUKY, JAeld-
uiyio ayry APB ma ase uactn, ofHa

I

H3 XKOTOphix AB= i x(p)B, Tem
caMBIM 3a7laus OKAa3blBASTCA pELUEH-
Hoit. Bonee aeradbHoe HeCACHOBatie
STOTO pellleHns TpefycT AOMOJHHTEIL-
HElX HDCTFDE‘HH_E H TpHBTeHellns dHa-
JIHTHUECKHX cpeictsd,

B HameM cTONETHH HEKOTOPBIE MaTeMaTHxEH TPOAOTAAINT Ipo-
ABJASTL HHTEpPeC M K TpHeekUMH yraa, (Crapasics OTHCKATL HOBBIE
Crnocoibl HCC.TIE)J,OEHIIHH, HCOOIb3YKIT H3BECTHbIE KPHBBIE, HOBREIE HIT-
CTPYMEHTH H HNOBLIE PA3ENL MATEMATHKH JJA TOUHOTO M MPHEIN-
JEHHOrO pewenws 3mof 3azaud, Kpove MeTonos, noloGHBIX MeTo-
ny Ulans, Tounore pemedHs paccMATPHBASMON RATaAUH MO3BOJSIOT
ACCTHYL H HEKOTOPHIE HHCTPYMEHTLI HJIA JeJenHa yraa Ha TpH pas-
Hple uyacrd, [IpobaeMa TPHCOKIIHH yTia HMeaa M NOHBIHE HMEET He
TQNLKO TeOPETHUECKoe, 10 M npakThueckoe 3Hatenne. Pemenwue
BTOH Npo6aeMbl, KaK TIOKa3LBaer ee HCTOPHA, cBA3AHO ¢ HCMOAL3O-
BanieM painuuHbiX KpHBbX. HeoGxoanmocTe #e NOCTPOEHHA  3THX
KPHBBIX (KBAIpaTpHCa, KOHXOHZA, VAHTKa [lackans, wondveckue
CeUeHHs W AP.) SACTABMNA HEKOTOPHIX FUYCHLIX H KOUCTPYKTODOR
C031aBaTh HHCTPYMERTH 18 BLTEPUMRATHA STHX KPHBbIX'.

Bumecre ¢ teM He3aBHCHMO OT NOCTPOCHHA VKA3AHWBIX KPMBBLX
CO31aBAJAHCh HHCTDYMEHTH, KOTOpPBIE MTO3B0NATYH HEMOCPeMCTBETITI
TOMHO HJIH TPUGIHMEHHO JeaHTh TAHHHH Yrog Ha TPH paBubie 4ac-
™. My 3780H NPHBEACM OTHCANHE HEKOTOPLIX HHCTPYMEHTOB, ¢ Io-
MOMLKD KOTOPLIX HemOCDECTBENHO MOMHO TOUHO pElS,;le.‘Il'in JaH-
I-l'hlﬁ ¥ron na TpH paBTibie 4dCoTH.

1. IMpocroft BHCTPYMEHT AAA JIENelHS MPOMIBOJILHOTO  yIria Ha
TPH PABHLIE U4CTH WMPeAdo#un nemelkui vienmfi  Peapasaioun
(?898]_ H3pecTHOMY B TO BpeMA HHCTPYMENT Aas JefleHds yraa
nonojaM OH JOTOJAHWT, H NoAyunacs upufop 4018 TpPHCEKIHH
yrna, HMs mepeBa way  MeTanna  AeldeM  YKasaHHble Ha  4cpTe-
Ke JuHel K B CKpenmAem HX TaK, YTOOk COXpAaHHJIACh NOJBHKHOCTE
B0 BCeX VKA3AHHBLX TOuKax. [lpHuenm

AB=BC, CD=DA y BE=EF=FQ=QB.

Pre, 73
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Torna BD Gyner Guccektpucoh yrna ABC, a CB — OuocexTpucoi
yraa DBQ. ChaenosarteneHa,

1
£ ABD=2£DBC=/CBQ n LABD=— £ ABQ.

Tlomectnr touky B naweno nprGopa B
f BEPUIHNY AAHHOrO YIVIa H HATIPABHP
ero asenbn AB m BQ mo ctoponam
3TOro yraa, mMe TOJYUHM €T0o AedeHHe
Ha TpH pasHBHle uyacTH mpsmeiMi BD { E
n BC (puc. 74). A c

~ 2, Cpamnutensio NPOCTHM HBJAA-
eTcs ® rakeit NpHGop: H3 JepeBa Je-
JABTCH MWIVKPYT, K HEMY TPUKpens-
JKOTCH J[Be MepeBAHHBIe peHKu: ofiHa H3

By DB—xacaTeNLHaA K KPYTYy B KOH- |
e nTuamerpa, BTOpPad, OIHH H3 Kpaes
KOTODO ~ COBOAJACT ¢ JHAMETDOM, Puc, 74.

NPOXOTHT 34 OKPYRIOCTh (B CTOpPO- :

Hy Tepsoil pefikd) Ha AaMHY pajmyca xpyra, T. ¢c. AD=DO=O0E
(puc. 75). Ecan tpeSyercs pasicauTs (CPABHUTENBNO HeBOILUIOH)
yroa ABF Ha Tpu paBHUIE uacTd, TO, NOMECTHS HHCTDYMEHT B INIOC-
KOCTp YOPTeXa, HANPAB/ILeM KacaTelpnyio pefixy uepes Touky B,
ujiHA cTopoHd yraa ABF jgomxna Kacatrbes Kpyra, H NPOIBWraeM
npuGop Tak, utoful KoHel BTopoil pefiki (A) oxa3zanca Gul Ha BTO-
poii cTopone manHoro yraa. Torna Mul B moayunmM

LABD=/DB0O=/Z0BF®

7
EA .
e
He=t ]
fu r. n
R 5
A W N
- L
(==
Puec. 76.




3. Onuwen eute yerpoitctso tpucektopa Amanopu (1883 r.).
OcHosHBe yacTH aToro Tpicextopa — Kpyr ABDSNMRC u  nepe-
IpHxHAA guneixa PQ (puc. 76), cienanHble H3 AepeBa HJIH HEeCTH.
Kpyr moxer OHTe J1060T0 Painyca, AuHedKa BpallaeTCh BOKDYT
roukn Q Tax, 4rofn Touxka P mepempwranace no amamerpy CD, a
Q mepemsurae™st B OTBepcTEH L CD. Paccrosune ot P no
Aonxno paBHATbeA Nuamerpy xpyra CD. Hrobul pasjgenuts 3THM
HHCTPYMeHTOM TaHHLA yroa ROS ma Tpu paBHLIE 4acTH, MBL JeJAHM
ero nomonas mupeiikoir LZ, Teneps pacnomaraem npaGop TaK, 4ro-
61 LeHTp Kpyra naxommwica s sepmune yraa O, a mmamerp CD snB-
~ anncsi 6m nepnerankyaapoM k LZ. Torza touxa Q Gyner Ha LZ.
Nuneixy PQ pacnonaralor Tak, utolel ee peGpo, Ha KOTOPOM Ha-
xoparcs touku P n Q, opoxoauno Gu wepes Touky R (rouka mepe-
ceyenud CTOPOHH YIJIa € OKPYXHOCTbK). Jlnmefika PQ opu sToM
nepecedeT OKPYIKHOCTE eule B oaHol Touke (A). IlpoBesem AuAMETD
uepes Toukn O H A, OH UepeceyeT oKpPyKHOCTh B Touke N, Tlepeasu-
HeM Temepb JAHHEHKY Tax, uToGbl ee pebpo P npoxoiwno uepes
TOUKY NepeccuenHs BTOPOH CTOPOHLl YIyia ¢ OKPYMHOCTBIO (3},
310 #e pebpo JHHENKH mepeceyerT oxpykHocTb W B Touxe B. Ilpo-
BegeM nﬂa-me*r(% BO, nonyuunm na oxpysnocrd rouxy M. H ten ca-
mbinm vroa ROS  pasjeren #a Tpu papnnie  Haciu: £ ROM =
=/ MON=/NOS"°

Kpome crnoco6os Tounoii TpHcekunn yraa, B X1X—XX BB. pas-
paGaTLiBaNNCh TAKXKE MeTONs TpAGIHMKEHHOTO MeJenus yria Ha
Tpu papible wacrd. Mratnanokdi MaTeMaTHXK E. KomnHoTTO B CBO-
e kunre «IIpuOmuKenHas TpHcekuns yraa» (1895) [103; 254]
NPHROAHT PSI CHOCOBOB, AAIOUIHX PA3IHUHIWE CTENeHH NPHOJHKE:-
WSl pW AEJEHHH YT/1a 11a TPH PABHLIC TACTH, B TOM YHCAC H cBO
MeTom.

1. Merox KomuHOTTO cocToHT B caemytoutes. ITycTh TpeGyercs
pasfesnTh Ha TpH wacti yroa ABC (prne. V7). 3 Touxku B, kax M3
LLCHTPA, MPOH3BOJBHBIM DAJNYCOM ONHCHIBAEM AVTY AC. Heanm pa-

auyc AB Ha TpH paBHEIE uac-
v toukamu D n E, 3arev u3

toueg B w E, xak H3 0eH1-
: 1
POB, PamHycoM, PaBHHM T

AB, onncueaeM IHOJYKPYTH,
Ha noaykpyre AD oT TOUKH
A orkaagwmipaem nyry AH,
pasuyio ayre GD. Ilposoanm
npamywe DH, ormeuaem Ha
neit Touky I Tax, utobel [D=
=DA. TIlposoaux RpAMYIO
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FI, ormeuaeM na Heft Touky K tak, 1ro0s FK=FA. Teneps npose-
JeM OKpYHHOCTL, npoxoimilyio Tepes Touxu A, [, K. Jra okpyx-
Hocts nepecedet ayry AC B HexoTopofi Touxke T. ¥ TBepKaercs, uTo

1
nyra AT Gyner OpHGAH3HTENLIO paBHA 5 oy AC nau

1
ZABT = Tt ZABC,

2. B ykaszadnoil patote KoMHHOTTO yIOMHHACT cule 0 OLHOM.
OileHp MPOCTOM ¥ A0CTATOYHD TOTHOM MeTOIc TMPHOMIKEHHOH TPH-
cexilhy yraa. Bor ero onmcasme. Ilyers man  yroa DBE, xoropith
HYJKHO Pa3TetHTh HA TPH paBHue utacTH, [locrynaem B 3TOM CAv-
yae TAK: N3 BepIIMHB YIJa NPOM3aBoabnbM pafnycoM N=BD=
—BE onucoibaeM oKpyHOCTL. TlpoBefem GHCCEKTPHCY Aamnioro
yrya; ona nepeceer gyry DE n rouke H. OrmernM Ha ee NpoLod-
ernn Touky F Tak, uroon BH=HF=R. Coenmmum Touky F ¢
konnom auamerpa DY, [Ipasas FIY nepecever OKPYMHOCTL B TOY-
re G (puc. 78). ¥Yrmepxuaerca, uto Avra Elx Gyner npuGIHmenrHo

|
paspa -3~ Ayrn DE nim

2 GBE = ;—ADBE. Boat.-

veM just nphvepa ZDBC—
90° 1 noCMOTPIIM, KaKyH TOU-
HOCTh TNIpH peileHHH  Hamef
3anaud JAcT VEAJalki Mme-
tod. Ecan maate Touxky B za
Ha4ano TPSIMOYroJbHON CHC- Pric. 78.

Templ Koopaudar, DBD’ — 2a

oce OX u nonowntn R=1, To vpasHeHHe OKpymKHocTn Oyaper x*4
v2=1, a ypapHemne npAMoi, npoxoasmeft uepes Touku D'(—1,0)

s CIL RN 0
n F{¥2,¥2), 6yner y= L{T——) . Hafinem afcumecy Touku G, pe-
Y1

WA COBMECTIIO YpaBHEHIIA OKPYIKHOCTH W mpsamod, naiizen x=0,49.
Tounoe e anasenue x=005, ownbxa #c npepwuuaer 0,01° Hs-
pecTin Takse mMetons P, Monta [118; 258] u gpyrie merodbl IpH-
GauKeHHoro pewedns tpucekunn yraa [112]. Hs crarsn Hrauwa
[45] Buano, uro Bubepbax peutan 5Ty 3amauy ¢ NOMONLILIO UHPKY.IA
u yroapiuka, B konne XIX n s XX crojetun nosBuanck n GoJee
oblUIde MEeTOTLT ASASIHS yIia HA TPH YacTA H pellends  IPYTHX
SHAMEHHTLIX 2anay apesdoctd, Ha aTax Merolos ocofioro BHEMA-
HHS 3aCAYMKHUBAIOT METO/ HOMOTPA(HE M METOM NMOCTel0BaTe bHEIX
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npubanxenii, UcHOBHOH BRJIAJL B PA3IBHTHE 3THX METOA0B BHEC/AH
COBePCKHE MaTeMatuxi (oM, IV raasy).

Jenenre OKPYMHOCTH HA pPaBHbie YACTH (NOCTPOeHME MPABHIIb-
Hbix MHOroyrodeHiKkoB). B XIX u XX BB. MoABHIOCH MHOID KHHI H
KYpHAJABHEX cTarell, B KOTOPHX DACCMATPHBANHCE BOMOpOCL, CBA-
3aHHble ¢ AeJelHeM OKPYIKHOCTY Ha paBHLIe YACTH M © NMOCTPORUIHEM
NpaBHABHBIX MHOrOyrogbHEKon. Ceop pafiotm 3tofi npofaeme no-
caauta sy Baxwman, Ceppe, Tonceae, Wreinep, Mpotep, @. Kneilin,
Wrayyr, Fostm, [Tagoa v gp. M oCTaHOBHMCA TOJABKO HA HEKO-
TOPBIX HOBHIX DPe3V/BTaTax, MOJyYeHHBX NMpH PoOIUeHHH 3TOH 3asa-
yn B VKasaHuklll nepuod. OMHEM H3 BAXKHLIX PE3YNLTATOB TaKOIo
poaa seHacs merol IMravmra.

Hzsectnnift gemenkust reomerp X, Wlrayar (1798—1867) 1an
HASMITIME CMOCOGHL ToCTpoeHHs nATH- H 17-yrospwnxos. Cnocob
[lravara mocTpoenus mpaBUJBHOrO 3-YrOJLHHKA MOMKIO H3JNOXKHTb
Tak. B nanHoM Kpyre (prc. 79) nposeiem ABa B3aUMHO [EpIEHH-

F A K
L
¢ m nrgd
Nz
=] ot
&, E B
Puc, 79

kyaapuex nnamerpa AB n CD u B toukax A, C u B nposenem xa-
carenbnpie K kpyry. Oraosny AK==2AB. Tlpaman C,K nepeceuer
oKpy#KHoCTh B roukax Ny u Np, a npamue AN u AN, nepecexyr CD
p toukax m u 1, [[pusedem uepes Toukn m u n npamuic EF 1 ML,
napannensnunie AB, Touxn C, E, M, L n F 6yiyT TOYKaMH aenenns
QRPYMHOCTH HA & PABHBIX TacTel. CoeIHHHB ITH TOUKH, MBl H LHOJAV-
UHM NPaBHABHBI NATHYTOIBHKK! L,

Cinocot Ulrayara noctpocHUs npasunbnoro 17-yroJibHHKE TOMXE
HHTEPECEH, XOTH CA0MKHEe, 4eM Cnocob HOCTpoeRus NATHYTOJALHEKA
[em. 2; 198—213 ulll; 177—188].

PacomoTpuM noctpoeHde 17-yrodbHHKA ¢ IOMOILBIO ULMPKYAA H
ARHEHKH, u3BeCTHOE B JHTeparype kak «crnocof Ceppe-Baxmanas.
B stom cayude Tak e, Kak M B APYTHX alaJOTHYHBIX, AaeTcs HO-
BB CNOCOG TIOCTPOEHAN KOPHEH YKa3aHHOW Bbille CHCTEMBl ypaBHe-
nnit. Iyers OA=1 — pagnyc OKPYIKUOCTH, KOTOPYW HALQ pasle-
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[Mpavax OX L OA ¥ Ha

auth Ha 17 paseix  uacteit (puc. 80). |
— . H3 B,
&

weit vkasano Hanpaetenue. [Mocrponn orpesoxk OB=—

Pac. 80

Kax M3 LeHTpa, paxnycom DBA  omilem OKpyKHOCTB, Tarna

BA=BC=BC'= =ik

——¥T7 W —14¥17 W
OC=0B+BC= — "= =, 0C'=0B}BC'— i ==

Myvers Teneps oxpymioeTn ¢ uentpamu 8 C u C7 u paguycamn CA
u (‘A mepecekaloT NMONOMHTeNAbHOER HanpasieHie OX B Toukax

D u ¥, Torna C'A=C'D' s CA=CD,
" SO
=0C-’—!—C’D’=T+l/ (J-) +1=12,

OD=0C+CD= —--1—] 4 ) +1_.¢2

Nononmrm OE=—1. 3arem Ha orpeal{c DL, xak Ha IHaMCTpe,
CTPOUM MOJYKDYT, OTKIaAnBaem FG= & ODY u us toukn G, Kax

U3 LEeHTpa, ONHUCHBaeM OKpymHocTe palnycoM GF u noayuaeMm Ha
oct OX mouxku nepeceuenus H u 1. Tornra OH4+OH =HH’'=
=2GH'=0D'=Z, OH.OH'=0F:=—0E-OD=1Z2 rak Kak
OE=—1, a — OE=1. C.eaosareabHo, st otpeskn OH n OH'
AOJLK U B ﬁh{Th KOPHHMH YPABHEeHHT

$t—ux+z22=(, 1. e. OH=vy, a OH'=y,,
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2n 1
-gr- =2£08 — = — OH u OH’=y, — cropoHa [paBHALHOrO
2

1
34-yronwnura. [locrpoum, nakoneu, OL= 5~ OH u B Touke L npo-

peacM nepnenanxyafp k OX, od mepeceuer OKPYHHOCTL B TOUKAX
2 1 17 ncxomoro 17-yroJbHuka.

Ilpusesenm onHcaHUC OANOTQ reoMeTpHueckoro cnocoba mocTpoe-
HHS CTOPOHB TPaBHILHONO - |7-yrodwnuxa, npasagiexamero Puy-

mangy (1893 r.). Boiaemem noaykpyr ¢ pammycom OP, (puc. 81},
' nposenem OB L OPy. Orhomnm

Ha OB otpesok Dlzlq—OB.

Coenunnm Py c 1. ITpopenem Te-
nepy 1E rag, urofun £ 0OIE=

= %Z_OIPQ, a IF — Tax, uto-

o1 FIE=45". Ha P,F, xak na
RHAMCTPE,  TOCTPOMM  TOJy-
CKPYKIOCTL, TOUKY NepeceueHHs
Puec. 81, ee ¢ pauuycom OB obosznauny K.
3arem wu3 ToukH E panuycom
EK onnwewm okpymuocts, B TouKax ee mepecedeHHs ¢ AMAMETDOM
APy, 1. e. B N3 u N5 poccragum neprnenauxyaspu k APy, KoTophie ne-
' peccKyT NCPBOHAYANBHYIO OKPYIKHOCTB B roukax Py u Ps. Yreepx-

N.FOE N

“naereq, yre Ayre  PsPa=P:P, pasunl T OKPYMHOCTH, B XQpAd

|
PyPi= — P,Pa— cropona npapuaproro 17-yroabmuxa'?,

Hurepechnft npakTHueckui npHeM TPHOAMMENHOTO JACJICHHA
OKPYKHOCTH Ha n pasHuX Yacrefi (uan no-
CTpOeHHE n-yroJbHHKa) OuJ npeamoxed H. c
BroHom B ero pabore «O nocTpoeHHAx M
ynotpebaeiuy MHCTPYMCHTOB B MaTeMaTH- 1‘
Ker, JTOT cnocob COCTOHT B CASAYIOUEM;
B JjaHHoM Kpyre (puc. 82) nposopum pua- 7
merp AB, meaum ero Ha n wacreir (na
HameM YepTeke n=0) H CTPOHM HA HCM
paBHocTopoHHH# Tpeyroasuuk ACB, 3atem A
u3 toukd C yeped BTOPYIO TOUKY JEJEHHS
Ha guavertpe nposoaum npamyn CD. Torna

L5

ayra AD 6yaer n-1 UacTb OKDYMKHOCTH, a 3
xopia AD Oyper cTopoHOH TpaBHIBHOIO
n-yToAbHHKA'2. Puc, 82,
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TeopHs KEAAPATYPH KPYTOBLIX 3AMKHYTBIX JIYHOUEK
B X1X H wavane XX cT.

Uerhipe 3HAMEHHTHIE 33/a4H-¢KPENOCTH», KAK BHIHO H3 Mpeibl-
myIiero, NajgH TOA HAMopoM GyPHO DASBHBAIINENCH MaTeMarTHKH
p XIX pexe, Hx nanpueintas cyibba, Kak MOKA3AHO B 3TCH TACTH
riaassl, XOTA H OBLIA  PANHUUON, HO WCTOPHA KaMIOH H3 MY B
cBoeofpa3dHoM BHae ODpogoamatack u B XIX, u B XX cronertHu.
Huoit 6bita cyasba naTodl 3a1a4l—KRajJpaTypbl KPYTOBLIX JAYHOUEK
LHPKYJIeM H JHHelKoil: OHA OKa3dajach caMoOl <OpOYHOH Kpello-
CTBIO®, MOKOPHBUICHCA TOJLKO COBETCKAM MaTeéMaTHKaM; H. T'. He-
Gorapesy u A, B. Jopoanosy B 30—40-x rogax Haumero CTodeTis.

ToneiTky e, HaUpaBJeHHBE Ha NOKOPCHHE 3TOH KpPemnocTH, Io-
propaanch. O PE3YALTATAX NEKOTOPHX #3 ITHX MOTHTOK, OCTa-
BHBIINX €¢I T HCTODPMH 3ajatn 0 KBanpaType JYHOYeK, H GyIeT
HATH pedb B 3TOM pasjene.

B cnemyiomieil Tnase Gyer MokasaHo, Kak of0oraTHaAM  TEOPHIO
KBAAPATYPH JYHOUCK COBETCKHE MATEMATHKH.

O padore Kaaysema. B 1840 r. 8 «Kypnane Kpeaas» Ow.a
onySanKoBana pabora nemeuxoro Maremaruka T. Knaysena (1801—
18%5) «YeThlpe HOBHX CAYUAS KBAJDHPOBAHHA JYHOUEK» {1157,

Aptop omubouno cuntan, uto [uiiokpar XHOCCKHN pacemorped
TONBKO ONHE CAYUAH KBAUpUpyeMmblxX aymouer {(m:n=2:1), a ox
(KnayseHn) Hamen Bueppble UeTHpe  HOBLIX €y4dn KBAAPIPYeMbIX
KPVTOBLLX JVIIOUEK:

m:n=3:1,3:2,5:1ub:38

B neficTeHTE bHOCTH e [Hnuokpat XHOCCKHE PACCMOTPEN He OJAHN,
a TpH cayuas (cM. Tmany l); Bce OATh CayYaeB KBAJAPHDYeMbIX ay-
Houek paccmorpeau MartemaTuxu XVIII cromerns (cm. raasy 1I).
U xors Kraayaen (akriueckn Tojlbko MOBTOPHI TO, 4To GBLIO 13-
recTiio Yuuksucry (Bangenuyey) n Dinepy euwle s pauaie sTopok
nodossus XVI1I1 5., Bee e ero paboTa Gwlaa Warom snepel s Te0-
PHH KPYTOBHIX 3AMKHYTLIX JyHOUCK. MLI H3T0KHM 3JeCk KPATKO CO-
JepMAHHE YKa3zaHuoi paboTll, COTPOBOLHB €ro HERTCMAN T, C03- .
ZAHHBIMH HaM#, TAK KAk Mbl He uMean ueprexceln Kaaysena. Jo-
nyetuM, uto cektope ADBO  w ACBO’ papHOBeInxH, ¢=md,
¢ ==nmw, (puc. 83),

TOraa rip=r"yp’ (38)
i MB =rsin me=r"sin ne, (19)
Otxyna
r sin oo . sinfna @' no n
T sinme’ sioeme | @ e
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Caeaosarenbuo,
m sin’ne=n sin’me, ¥m sin ne="7¥n sin mao. (40)

Hccaenysa ypasremne (40) npu passmu-
HBIX m o n, KrTaysen yka3eBaer na1e pas-
JHYHLIX CAYyYaeB KBaAPaTVpel KPYTOBHX
JNVHOUEK.

[ Tlepenii cayuaft (xorza m=2, n=1)
«0B1)1 napectren  [unnorpaty». Ilpu stom
ypaBHeHle (40) pewaerca AeficTBHTEIbHO
TIpoCTO:

¥2 sinu===sin 2aq,

HIH .
2 sin o0 cos =12 gin ¢,
OTKY.1a .
oS = E;_ y u=45 =g’ 29’ =090°, 2p=4a=180"

JlynouKa B 3TOM CayMae, KaK BHIHO, CTPOHTCS JETKO,
Caeayomie derbipe cayuan Knaysen paccmarmpuBaer yike Gonee
podNo,

IL Ecny m=3 g n=1, 10 ypasneune (40} npumer puI:
¥3 &in a=sin 3a;
¥3 sin g==sin « cos 2a-}sin 2a cosa=sina cos 2a}2sinacos?a;

¥3=cos 2a-2cos?a=cos?a—sin?a-+2 cos?a= 1} 2cos 2u.
I Si—
Orxyna ©os 20= 2% (¥3—1). Takum o6pasom, 1 B STOM cayyae B

pelieHe BXOJIAT TOMBKO PALHOHAIL-
HBle YHCTA H KBAJLPATHMH panukan, a
C/IeAOBATENBHO, AYHOUKY C MEHTPATh-
HBMH  yraamu 2" =B68,6° u 2¢=
~205,6!* MOMHO [OCTPOMTb € OO-
MONBIO  UHPKYJIA M JHHeHKH, 0 ee
I10MAAL OYIeT paBHa MJAOMIAIH TIps-
vodnHeAHoh durypu AOBO; A (pue.
84)

1L, Ipr m=3 # n=2 ypaeuenue
(40) nveer zua:

13 sin 2=12 sin 3¢ HJIH
sinde T
sin2a T
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[locae pana npeofpa3oBaHul NONYIHM

8cos? 20+2c0s 2a—4=0, cos2a= E"‘E_—_' :

a4 CUOTBETCTBYHOLMHE Yrani ceKTopoB npuGaummcHzo 1072 u 160,9°
{puc. 85}.
IV. Ecau m=5u n=1, 1o ypanuneime {40) Gyacr
511 B

=73,

5in 3o

[Iposess coorsercrsyioumMe npeofpazosauns, KnayacH nodydaer s

: S 4y5—
5TOM cayyae cos 2a= V‘_C’&I N
3

vpasHeHHe (40) paspewaercs c 1no-
MOITlbK) KOHEUHOH I[Eenoykd Kpajpart-
HHX pafdKa’toB, & CAeN0BaTelbHO,
paspelwinMo ¢ MOMOMILID  HPKY/AS 1
JHHEHKH. ¥TIBL CEKTOPGE B 3TOM CJV-
Yae npubanxenHo pasos 469 w 0y
234,4°. TInowmangs aysoukn ACBDA B Puc. 85
sroM caydae (pue. 86) paBHa miaoma- T
Al upavomunednol durypn AOBOA,

V. Marwi  eayvah: m=>5, n=J.
Toraa ypasuenne {40) npuMer Bua:

sin Ba 4eos?2a--2c0s20—1 ;B

fm— ey &

sinde Zeos2er4-1 T

4¥3 cos? 2a~+2 (Y3V5) cos 2a— (154 F3) =0.

Orxyaa
e S R S ———
—2(Y 345+ V' (V5 (51
cos 2o == - —
43
YT — e
!l 20 20 / 5
V s ) =
- - ,

a yraol cekropos Ovayr 1008 u 168" [lnowlazb ayHOUKHM B 3TOM
C/lyyde paBHa NAOWain napaMotHHehnol ¢urypsr AOBOA (puc,
87). B saxkmouenne cpoeil nefonbuoil no ofbeMy crarbn Kaayseu
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OTMETHJI, 4TD BO BCEX UYeThipex cCay4aax
ypaenenus (40) amewT TOJABKO 00 OZHOMY
npurognoMy xopuio. H, HaxoHen, scref aa
ditnepom, Ho OoJiee PRINHTENBLHO BLICKA3a.T
Ba¥HOe OpeinofioKeHHe O TOM, UTO «&JBd
T HAHAYTCA IPYTHE COOTHOUIEHHA YII0B
CEKTODOR, JVIIQUKH KOTOPHX MOTYT OHTH
KBaApPHPYEMbl ¢ MOMOIIbIO UHPKYJIS H JH-
HeHKH».

Sta pabora Knayseua cwrpaia sce Ke
[OJ0KHTEABHYI0 POJb B MCTOPHHM KBANDH-
pOBaHHS JyHOUEK: Pe3ynbTaTh ee (B OTIH-
Uie OT Pe3yabTATOBR padoT MATCMATHROB
XVIII B., nucaBmyux Ha JTaTHIICKOM SI3bIKE)
OmMJH IWHPOKO H3BECTHH,  BhICKAJaHHOE
npeanoacxenne Kiaaysena Hanpasuio BHH-
MaHHe MATeMATHKOB Ha MOHCKH J0Ka3a-
TeABCTBA TOUO, YTD, KPOMEe yKa3aHHBIX MATH
cayuaep, HeT IPYIHEX JYHOUEK, KBALPHPYC-
MBIX ¢ [OMOIIBIO UHPKYARA M AHITCHKN,

PeayanTate uccaenosanuit 3, Janpay., B wvayane XX n, aan
MATEMATHKOB, SHAKOMDBIX € CYHIHOCTBIO MPOBIeMul KBAADATYPLl KpYy-
TOBHIX 3AMKHVTHWX JAyIouHex, OLlno yike icHO, Y4T0 JAAA ee pelleHus
HeoOx01MMO 00pAalATECs 33 TIOMCILbIC HE K TEOMETDHH, a K aared-
pe, TEOPHH YMCeJX H K MaTeMaTHUECKOMY aHAIH3Y.

TMosToMy He NPUXOAWTCA YAHB-

JATLCA TOMY, uTo B 1803 r. nossuiace :,

pabora «O xpalpupyemblx JYHOTKAX» =

OJHOT0 W3 H3IBECTHHIX CHELHAaJHCTOB
B oBJIACTH  TeOpHY 4iflcenl I TEOpHH
aHamuTHueckux Qyukuui . Janzay
(1877 — 1938). Knaysen u apyrue
npellecTBEHHHKA Jlangay cunTanu,
UTQ A KBAaADHDYEMGCTH KPYTOBRIX
3AMKHVTLIY JYHOYEeR HEDﬁKD}lHMD,
nToOBl OTHOWEHHe m :n OBJIO panHo-
HaJbHbiM H 4T0Ob COOTEETCTBYIOILHE e 89
cekTopa, 00pasoBaHHBE  JAyraMi, n
OrpaHHMHBAKILIHMH JVIIOUKY, GhITH 5bI pannw HIH llTDﬁH PasSUOCTE
HX MUIoWadell paBHAIACE HY.IO.

Jangay pelins HposepHTh AOCTATOMHOCTR NocteiHero TpeGoBa-
His, C 3TOA LURABK OH NIOJATAET, UTO

rPp—rp' =C, (41)
rie C — anrefipaudeckoe 4HeIo, e paBnoe HYJIK H COAepikdllee

Puc, 86,
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KBaJApAaTHUeCKHe HppauHoHanbHocTH. Ecanm obmas xopla paBHa

P L

- F r

rsinp=r1'sing’'=1 B — — =C. 42
4 e ¥ ¢ sinfg sin*g’ tE)
[lyers a=sing # b=sing’ — ToXe anrefpanueckHe YHCAA, MEHDIIE
AR pamHble 1 U cogepXalllie KBalpaTHueckKhe HppanHOHa/AbHOCTH,

|

m

[lonaras renepsb, Uyt —— = — =P (43)
p n

— panmoHansHoe uHeno, Jlannay nokasuBaer, 4T0 B 9TOM caydae C

AOJAKNO pABHATBCA Hymo, JeficteurensHo, ua (43) ¢'=pe ypasue-

HHe (42) Gyner

® Py 1 p ¢
— — — = HWIH — = —— = —, (48)
al h2 a b!
1 p ¢
Mpuc¥0, — —— %0 nop= — aareGpauyeckoe
a i
a? b?
WHCAO, He PABHOE HYJIO, TAaK KaK &, B, ¢ H p — alrebpanieckne

uyueaa. Ho torma no teopeMme Jlunpemana-Befiepwrpacca (CM. TP,
185) sing doaker OHTbL TPAHCUCHAEHTHBLIM WHCJIOM, YTO NIPOTHBOpE-
yuT npeaioackenno. Caegoeatensno, ¢=0, 4 OpH HEPaBHOBEIHKHX
CEKTOpax He MOer GblTh KBAZPHPYeMbIX KPYTOBHIX 3AMKHYTHIX MIy-
HOUBK.

1 b® e q
Hrag, — — 8 =0, oTKy1a p== = ‘:r[_) a==Db, Vp sinp==sin pe.

ad b?
(44)
H sagaua 0 xBaJIpHpPOBAHHH JYHOUEK CBOTHTCH K OTBETY HA BONPOC!
NpH KAKHX 3iavedusx p, Bxoaamux v (44), sing H sinpg BHpaKawT-
¢d uppe3 PAUHOHAJBHEIE UHCJA HJAIH KBAAPATHYECKHEe HPpal#oHalb-
"Hocty; Jlannay moxaspiBaer, Ho 5TO ObLJIO HIBGCTHO H palee, 4To

3 5
npa p==2, 3, T 5 u e AYHOUKH GVIAYT KBaapupyemut, [daa

Herp GBIIO SEHO TAKHKe, UTO OTCI0JA CHIC HE CJAeayer, 4TO HeT apy-
THX 3HadeHHN, VAORAETBOPAKIHX YKa3aHHOMY YCJIOBHIO, NIPH KOTO-
PHX BYAYT NOAYYATHES KBAJAPHPYeMEle JYHOUKH.

[ipasga, Jlaugay s stoi pabore JAoKazaj OIHY AOCTATOUHO OG-
uyio teopemy: «Ecad OoTHOIEHHE ABYX UEHTPadbHbIX YIVIOB 2 H
2¢' sipasieTcA NPOCTHIM HHCAOM, He TIpHHanIemam#M [ayccoBuM
upcaam 22° -F1, To ayHOUKa He KBaapupyema». Ho u 3ta Teopema,
Kax BHAHO, HE Pellaja BONPOC: CYTIECTBYIOT JH KBaJIpHpYeMble Jy-
HOUKH, KpOMe H3BeCTHHWX 5 cayuvies, HescnniM ocraBancsa H TaKkoH

200



Bonpoc: OYIYT MM JIYHOUKH KBALDPAPYCML BO BCCX CAYHAAX, KOria
OTHOLIEHHE LEHTPATBILIX yTAOR 2¢ v 29" 6yaeT UPOCTHM  UHCTAOM
suga 221, Ha nocaeansi ponpoc mana oTpuiaTedbHHii oTBCT
Goarapckuft MatemaTik Yakanos.

Bxnag Yakanosa B COBPEMEHHYK TCOPHH KBAJPATYPHl AYHOUEK.
B 1929 u 1930 rr, Goarapckai matemaTHk Yaxanos onyGadkoba
pAGOTH, HOCBALICHHLIC KRAJAPHPOBAHKK) JYHOURK, Mbl OCT2HOBHMCH
TOMBKD HA PE3YABTATAX ero padorel «K nMpodieMe KBATPHPOBAHUs

avuouex» [143].

B sroit pagore Uakanon 1ar OTBET HA BOLPUC, NOCTABJERNEI B
KOHIle MPEeABIVILEro Pasiena: OH AoKasalx, uto npu P=2q: 2¢ =
=01 4 1=17 JyHOUKA He GvaeT Knajpupyema. Kpome toro, OH

m

sinma Y2
npeoGpa3oBal YPABHCHHE KBAAPATYPHL JVHUYEK (sin . e
i n

€ NOMOWBI0 NOACTAHOBKY |if =X, PHIAB YP4BHUEHHIO ACAO BbLIpE-
EHHBA anreGpanvueckKHil Xapakrep KBAIPHPOBAHKUA:
n(x"—1)3—m (x"—1) 2x=-2 =0 (45)

¥papnenue (45) Synem nasupate vpastenmeMm Uaxanosa, Hm nods-
jopandce Yehorapes u ,J.upu,tl,[mﬁ Oficanauas LeHTPANBHEE yTabl
cekTopos uepes 2q u 2¢” 1 wepes P—npocroe Cayccono uneno, pas-

P
HOe I — , OH TOBOPHJ, 4Te Teopema Jlaunay nna P=3 u P=5
fIJ :

COOTBeTCTRYET caydyasam ['mnnoxpara u Kaaysena. Ho sta Teopema
OCTansieT BOMPOC OTKPBITBIM T8 IPYIHX [POCTLIX FAVCCOBLIX UH-
ceqa, B uacTuocTH ¥ aaa P=17.

Cuauaga Yakanos goxaszeinaet teopemy: «Ecan oTHoweHne o6onx
LLeHTPANAbLHLIX VIIOB T:_: = —z-, nie P — npocroe me Tayccomo
YHOTO H I — Kaxkoe-HHOVIE uHcao w3 1, 2, 3., (P—1), To cooneeTct-
BYIOIIHE JAVHOUKH He KBaApHpyemblr. [Ipemiosnoxus, uto JyHOUKA
IIPH 3TOM KDAaNDHPYCMA, T, e, & vIOBILTBOPAeT VpaBHEHHIO

. L
 sinng n
a P u n B3auMHO-npocTHIe, TO 3TA aarefipandueckad 3a1a4a CBOAMTCS
K TOMY, UTOGB NOKA3ATH, 1T0 sindd ecTh THCAO, COASpHALLes DAUHD-
HAJbHBIE MHCAE ¥ KBAAPATHLE KODHH H3 HHX.
Tloaaras elf=x, y=x2 n z=y—I,
OH noaydaet Ha (46);

[ yr—1 142 L vr—1 32
(xﬂp_l)2= l xﬂn—zn; n LF ) =p3,r'i‘—n' ('\I—__—) ;

n
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v__ a__172
n [MJ _P(z_!_i]p—n' [l:ij—__l')____l_:l =D
z 4

H nl:zu—l_l_ ( I: \)ZU_2+ ( P )]z_p(z+l)p—n l.-zln—]_i_

p—1
bl n 2
-+ P B —
1 n—1
=nz P?+az? It o F-ap-,=0, (47}
rne @, ay, ', tgr-g — L@JIhe geagiiuecsd Ha P uucaa, a n<<p B3a-

HMHO-TIPOCTOE ¢ P; KPOMC TOro, choG0dHbIA WiIeH far—z=np{p—n),
geadck fa p, ne jgeaurcs Ha p?. Ha ocHOBaHWH KDHUTEPHA ‘HENpHBO-
IUMOCTH DH3cHITeliHa nomnuom (47) HePHBOAHM B . O0JACTH pd-
IHOHAMBIBIX YHCEd H CTENEHb €ro He ABJAETCH CTEleHBIo JNBOHKH.
CaepopaTtensno, ypapnenne (47) nepaspeiinMo B KBajpaTHBIX pa-
AMKanax, u TeopeMa jokasasa. o uz atoli TeopeMsl Jlanpay-Haka-
J0BA elle He caedyer, UTo ecaH p — upocroe [ayccoBo. whicao, na-
npumep, p=17, an=1, 2, .., 16 ..., T0 aynoIxa GyIACT KBaApHPyEMa.
Yakamos H MoKaznpaer faabiue, uTo mpu p=17 uw n=1, 1, e. opH
p: @ =17 nyHouxa He OyAeT KpaapupyeMoil. [loKazaTelbCTBO ero
FPOMO3JIKOC, ¥ MEl He OyneM ero NPHBOIHTE 3ACCH MOJIHOCTBIC. Yxa-
KeM TOJAbKD, 4To, ToJomun p=17, n=1 1 Xx=2co0s 28 n ypaehe-
HHu (46), OH NOTYUAST aMrefpanyeckoe YPABHEHHE BOCKMOMN CTEleHH:

B! —Tx0— x5 1511 1053 — 10x2—4x+ 1—¥17=0 {48}
W TIOKAIBIBAET. TTO ypaBHeHHe, KOSPOMIMEHTL KOTOPOro mpHiranme-
#ar noato k (V17), venpusogumo B k (17) n HepaspellluMo B KBal-
pamnux pannkanax. Crenopartensno, sepHa tTeopema: «Kpyrosas ay-
Houka, A7a Kotopoft ¢ :q’=17, He KBaapupyeMa UWDKYyTeM X JH-
HeHKOH».

Ho n nocae patotu Yaxanoea ocTaBANCA OTKPHITHIM OCHOBHOM
BOTIpOC, €CTh JIH KBEHPMP}'CMTJC JVIIOUKH, KPpOMe H3IBECTHLIX TIHATH
cayuaes? OxonuateasHsiii oTBeT Ha Hero jaad B 30-x — 40-x roaax
yawy coperckie marcvaturn H. I', YeGorapes n A. B. Hopomnos
(cm. raasy IV,

O nonytApHIALHHA 3HAMEHHTRX 3anad APeBHOCTH
g XIX—XX croaerunx

Cymbfia 3HaMeHHTEIX 3aJaY [PEBHOCTH Ha BCEX STAMax HX HCTO-
PHH BO MHODNOM 3aBHCCNA OT COCTONHHS DA3AeN0B MaTeMaTHKH, He-
OOGXOIUMBIX Qs pelleHHs AKTYAIbHEIX BONPOCOB TEOPHH 3THX 3aiat,
a Takye OT BIUHMAlns, KOTOpoe yASSIH UM mMaTemartHki. [locae pe-
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WeHHus 4YeTHIpCX SHAMEHHTLIX 3ajai IPeBHOCTH HHTepec K STHM 3a-
JauaM BO MHOTHY CTpaHax 3aMeTHO YCHMJHJICA, BO3POCTO UHCAC pa-
60T, NOCBAUEHHLKX HCTOPHHE H TEOPHH HX. OTpaHHuCHELIR 06beM KHH-
TH HE MO3BOJSAET HAM H3JM0MHKHTL H TE NenoJILe elue MaTepHaas, Ko-
TOpPHIE MBl HMeeM A5l XadPaKTEPHCTHKH COCTOAHHA NONIYASPH3aiHA
3HaMeHHTbX 3agau ApeeHocTH B XIX—XX crogernsax Bo PpanHuuny,
lepmanny, Mranne, Aaraun, CIA u Boarapuu, Becoma o06iee
npefcTanaenue o6 9TOM MOMKHO MONYYATE, IO3HAKOMHBIIHChL CO CITHC-
KOM paﬁm‘ B KOHIE HIHTH H C HagBalmHeM HeKOTOPRIX CTHTEII"]' BRILIET~
HIHX B 9THX CTPaHaX M YOOMAHYTHIX B TekcTels.

Bonee monHoe mpefcraBleHHe MOMHO COCTABHTb O MONYAApH3a-
OHUY 3THX 3a7a4 B Hallefr cTpade (eMm. raazy [V),

Hurepec x 0ATH 3HAMEHATHIM 3aJa7aM JAPEBHOCTH, KAK BHAHO, He
0C1aben B Tocje OKOFHATENBHOTO PELeHH HX B KJAcCHYeCKOR nocra-
Hoske, HoBnle BONpoOCL # HOBHE ACTeKTH PaccMOTDENHA 3THX 3a-
Jlau, BO3HHKIIHE nocae pelileHuit [aycca, Banuens, JInngemana, He-
Gotapesa u HopoaHoBa, MPHBACKAN U NPHBJIEKAIOT K cele BHUMaHHe
MATeMATUKOB MHOTHX CTPAH, B TOM "HCJE H DYCCKBX MaTeMATHKOB.
Ho B nmocaenune IecATHAETHA HaunGojee OYLIeCTBeHHLIE DPE3YJbTATH
AOAYYEHB COBOTCKHMH MAaTEMATHKAMH, OHH CTaJNH, MeHCTBHTCMNBHO,
[VIABHLIMH TBOPIAMH HOBOH [JIABH HCTOPHA TATH 3aMEHHTHIX 3agad
ApepHoern. Cheayiollan T/aBa Halllefl KHATH H IIOCBAILEHA xapakTe-
PHCTHKE pe3yabTATOB PAGOTH MATEMATHKOB Hallell CTpaHH, ocobeH-
HO COBETCHHY MaTeMATHKOR.

Mpumenannas x raapc il

! Hs panewefmuero G6ymeT BHIHO, 9TO NP JOKSSATEIBCTRE CEOHX BEDHHX
Teopen Jlambepr ommpaencn Ha OfHO TOJGMEHHe, KaK Ha soueBmaubi  dakre,
XOTH 3T0 NOJACKEHHE DOJMHO Obl10 GBITE JOKA3aHD,

? loKa3aTelnCTEO YEAIAHHLIX JeMM W Teopemul oM, [G3].

3 Ha cBAsp sToro VPABHeHHE c 3a734efl NEMeHHA OKDYRHOCTH HAa DaBHBe
9aCTH odpaTan BeHmarme B watade XVIII cr. Myasp = Korec, mo ounm ne
Aa.aH Oﬁﬂlcﬁ TEODHH H He BLACHHIH, Ka8KHM LOJAHKHD BLITL n, yToGE Kﬂpllﬁ L= RT]
CTPOHIHCD UHPKVAEM H MHHeAKOR

—mz:{." . —m2m .
& Eiv—m=3|13—m=ga—m=cgs( = f] +isin { = ) =
2mx . 2mx
=08 T — isin —]‘?— :

5 JowazaTelbCcTEE TEOPEML TEOeph NPOROAATCA ¢ MOMOWE Teopemil Beay
H IPFYTHME COOCODaME oM, lEIB].

@ PexoMenjyercA ONpSIen#Th EPHBYI0, KOTOPYIO ONHIIET TOUKa P & noay-
UHTEH ¢ VPABHEHHE, NPOBECTE JOKAIATEILCTEO NOMHOCTLIO.
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T KelaTenslto MoCTPOHTD:

a) NpuGOpLl IMA BHUEPTHHEIHHM WOHHUCCKHX COYRHHE, KBATLPATPHCH, CNMH-
pactedt, Komxoman, WECOHAH, ¥AMTER [Tackans H APYTHX KPEBMX, HCIOIBIVEMELX
Il peIUEHHY SHAMCHHTLIX 24049 IpeBHOCTH]

6) npuGopn, OIOHCANHE HOTOPLWIX JAHO B UACTOAWIEN pafoTe, M nepe-
SiTh KX B MATEMATHTEOKHC KAGHHETLL

8 Noka3aTe 00 pADeHCTDO YI10B, MOmHO AW STHMH HHCTDYMEHTAMH DA3-
JAEANTR TAHHLIT Yroa Ha Mo60e MHe0 pARHEIX YacTei?

? [IpeararaeTca:

#) MOCTPOUTH TAKOH DPHECEKTOD;

$} AOKA3ATL, ¥TO ITH YTAL QeACTHHTCALIO OVAYT PABHHM MeEwNY cofiod,

% Tpefnoaosun, uwro LABC=180° u nomowns K=1, N0oKazarts, 410 8
3TOM cAygae 3Hagexde Xopdd AT, nonyyennofl yKagsHHBM onoeodoM, 0TIHTAET-
oA ot meTmuioro sEauemmns (AT=1) =a pexmmany, mewsuryio 0,04

1 UyrarTe an peKOMEHLYETCH IOK3ATh ¥T0.

12 PeroMeRiyeTcd JOKA3aTh CUPABSLIHBOCTE STOTO crnocolfa,  BOCMOIB3O-
B3BWKCL NpH 3TOM TeM, 9T (Ei m —cigd ABIAIOTCA HKOPHAMM Y3aBHEHHT:

x4 2xelpe—1 =10 .

12 Mogasath, Ut 3T0T MoTOa DHOEA RZeT RO3MOMAIOCTE TOVHO NOCTPOHTD
CTOPONEL MPABMABAMX TPEYTWUILHARE, KBALPATa, WECTHYIoJBIHKA. Kawoga oG-
Ka npe n=107 !

1i Begquuna OeHTPAILHWX YTA0B B TPAAyCax YRaIWBALTCA B STOM CAYHAE
M b LaALHeHeM TPHETHEEHN0. )

C i B gemogEqlt GHOImorpadue paAGOT NEMBUKHI MATEMATHKOB, MOCE A ICHIE X
NOTHOCTEIO HAH TICTHUHO FHAVEeHHTHM 332393M JQPEBHOCTH, nepenaimoﬁ HAM
Jetmuurcroll GebanoTexofl, yradaHo ceuule 200 pador.

14 C. E. Beaosepon
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Faasa LV

3AaMeHUTBIE 3471a4H HPEBHOCTH
B HaweHl cTpaHe

JlocoBeTCKHH TepHo,

B paaekoM npouinomM

[Tpenxn waponos, HacenaBLUIMX HANY CTpaliy, B A4J8KOM IIpa-
WAOM CTANKHBAJIHCh € HEODOXOAHMOCTRIO PelldTe MHOTHE 3a1auH, B
TOM HHCIE BHUHCIATE NAMINAIN KPYIOB W AJFHE QKDYIHHOCTRI, 1e-
JHTb OKPYKHOCTH, YIIBl W JAYIH OKPYMHOCTH HA PARNLE HacTH H
VABAMBATE 06BeMbl KyGHIeckux Teqa, [1py pemenuu 3THX nmpakTHYC-
CKHMX 241d4 OHH MOJNBI0EAJHCE PCUCITAMY, 211400 THEIMH pelusmntTaM
APEBHHX ErHNTHH, BABHJAOKAH ¥ Ap. (CM. I raany).

BocTOuHLIe ¢ADSNE, APMHHE, [DY3HHBL, MPeIKH HApOIOB CpeilHe-
43HATCKHX ¥ NpuBAJTHACKHX pecnyhiuk ewe B Jlpesnenm Mupe od-
WIAJIHCh € UPYOIMH HapodaMil.

B cpennue Bexa npelkd y30eKoB, TAMMKHKOD, TYPICMEHOB H asep-
panaRanies Hapsiy c apafamMH HIPAJH BEAYILYIO POJb B TIOTY.If-
PH3ANHH H PASBHTHH HEKOTODHIX PAZIE/IOB MAaTEMATHKH, B TOM HHCIE
H 3aMeHHTHX 3aday ApesHocTH (oM. 1T rnasy). Kyabrypa u Hayxa
NPEeIKOB PVCCKOrO HAPOIA TOCTe TMALISCTBHA TaTap § MOHFOMON CHIlb-
HO OTCTABAJA OT PAIRATHA Ky IbTYPHl 3aMaIHOLBPOTEIHCKHX HAPOLOB.
o x XVI1I p. monoxette AECKOTbRO H3MEHHIOCE,

B pykonucax XVII e,

Hekoropsle pykonucn, noweamne 10 Hac n3 XVII 8., ronopst o
TOM, 4TO B 2TD .BPEMH Cpe,‘ll'l PFCCI{HX_ OLLTH NINTH, 'IHAKOMBIE £ MATE-
MATHUECKDH Ky/ABTYPOIl CBOHX TPefKOB H 3analHOeBpOneHcKHX 11a-
poaos. ABTOpPH OTAENBHHX PYKONHCER paceMaTpUBAJIH H HCKOTODbIE
anamenuThe 3aiaug apernocti, 0, A: Beanit w K. H. Ulsenos oun-
CAJTH OAHY TEOMETPHYCCKYIO pyRouucs nepeofi mersepry XVII . [8].
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Ir1a pyKONuch—IepBEoe 13 #3BeCTunX B POCCHA CHCTEMATHIECKOE H3-
Aomenyde saneMentos reomerpui. Meau Eansapos npu  cocTabieHnn
9Tl PVKOMNCH HOLNOJB30BAJ PAJL MATeMATHICCKHX KIWHT 3dNaJHOEB-
poncickEX asTopoB, n3naHaux m XVI d B mayane XVII cr. 1 nenodbs-
30naBilnx, B cBolo ouepeyin, «Hauana» Lexionna n nexoropbie TPYILI
Apxnmesa, Hanpumep, onpeie/enue Kpyra H ero dacreil Lacted B
avxe Esxanaa. O poan okpyKHoCTH («Bemias) B PYKONUCH FOBOPHT-
CH: «BN]ETE BCeM HHEIM L’pHI"_\,‘]]BM uMeer Hava.J0, ToTOMY 49Io eCTh
OTO BCCX UMCHE M MACTEPOBHTCC W 1M TOTO NOA064CT GhiTh HEPBEIM».
Janee ropopurca: «CTopuda UATHYTOALUNKA eCTb CPeRHEEe FCOMET-
pHIECKOE MeXK Iy eT0 AHArDHAAbI0 1 O0IbLIHN OTPEIKOM JHATOHATH,
obpasyeMnIM ee nepecetienue ¢ JApyroil AHATOHAIbHY®.

B pyxouucn npHeoIaTCA Boe TPH TEOPCMBLI M3 eMamepenns Kpy-
ra» Apxuseaa. YEA3LBHETCH, YTO UPAMOYLOILIMKH €O CTDPOHAMH

-1 nR '

2aR n E—It, 5~ u 2R paBHOBCAHKH C KPYTOM paiiyca R.
HaxondTea maomiale CekTopd, YKAILBAaeTcs, 4To MAOWAaly Kpyrob
OTHOCATCA, KAK ®BALPATH HX JAHAMETPOR, 8 OKPYEHOCTH — KAK pd-
anycsl, Pewawres agadi: pasjeldTs NpHMOR yroad Ha TPH pdsHbIE
YACTH, TOCTPOHTH IBe CPeNHAe MPONUPLUHOHAdbHbBIC Memiy MAByMdA
TAHHBIMH BEJHHAMY, PAJIENHTL OKPYXHOCTL Ha 2, 3, 4, 6 u 8 pas-
HEX gacrei, Jledenue oxpy:KHOCTH Ha 7 PaBHbIX dacred  peXOMen-
JYeTca NPOHABECTH PACTBOPOM LUHPKY.TA, PABHEM DOMOBHHC CTOPOHH
BOMCANHOIO NPABHABHOFO Tpeyroaenuka'. lTocrasacHa jatauar mo-
CTPUMTL KBEAPAT, PABHOBENMKHE LAHHON AYHOUKE (M3 NPHJIOKEHHO-
0 pHCYHKAa B PYKOMMCH  BHIHO, 1TO  paccMaTpHBa/Ci coyga
m:un=2:1).

ChcaoBaTensio, B PYKOOHCH peub HakKTHYECKH HJET 0 BCEX TMATH
30aMEHHTHIX 3a1AYAaX APpeBHOCTH,

M3 pykomnceit XVII ., onucaunnix B, B, Bobunnunm, ocrano-
BuMCH TOAbKD Ha ofeofl [13]. B aTol pyKONHCH COTEPHATCA 3eMlIe-
Mmepuspie sagaun. Ofna W3 cTatel B HeH osarnapaena: «Uro kakoe
mecra Mo oxpyle BelaTh BOOT W oHoIepers, paCCMOTDHM NMeKoTapeIS
3a4auH, B KOTOPLIX TpefyeTca HAXOINTEH MAGUIAIH KPYILIX moneil.
«Buno none kpyron 1488 camen. M To ckamu: uTo B TOM Gyaer
HeTBCPUYTOJRHOM CAXCH M uTO BCpedH KP}FFE_I B 04 H NolIeper a0
OKOMHEH MEDPEI MEpoK®.

BesuMauuuf antop tpebyer B 3TOM ciaydde «VMHHHTL JETBEPU-
YTOMI0®, TO €CTL NPEBPATHTh AAHIIOE KPYIOBOE JOJe B. PABRHOBE/N-
Koe enmy keaaparnoe note. Caonecusifi perent LA peliedis 3axati
FIACHT: €..B03MH MEpHl, UTO KPYTOM ebo OvIeT camkel A Ty OKpyX-
HYI0 Mepy pasieny Ha 4 UACTH; 4 YeTBEPTHIM NAeM TAaKOBOKb UHCIO0
YMU0MB: CTONKO B TOM NOJE YCTBEPOYrOdbHEIX CAKCH Gyner, eIHHYIO
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Ca¥eH He TOTepACILy, B Hamell cHMBOMIKE 3TOT PeLenT MOMXHO 34-
NHCATE B BHIC HOPMYIILL:
(2::!{

T) =nR?, orkyna x=4.

Jlpyrofi peuent moxuo sanacate (2R)?=nR? u 1ome =4
3. B, BofwinpH nofaraer, 4To BeChMa HeTOUHLIC DPEUCNTL Mo3aHMLT-
BOBAHB! H3 UCTOUHHKOH IpeBHEro npoxcxosiiedus. B atoll me pyiko-
NHCH PACCMATPHBAITCA 3aZa9H HA BRITHCISHHe MAOILAIH Kpyra, rie
3Hauenne ; Gosee rounoe, K oguoft u3 Hux paerca raxoft peuent pe-
IHeHHS:
e:l",ue NoxXomels B TaKOBe K-p)rre NG3HATH npnﬁ-mﬂe Cameilin, H
TH Mpexke no3nai, 4To noneper OYAer cameH H I3 TOTO NOIEPETUHH-
Ka BHIMTH 8-10 4acTb, ¥ UTO 3aTeM OCTAHETCH, TO CTAM0 TOMO Kpyra
4ETREPTOYTOMHAA cTeHa, M TH CTOPOHY CTOPOHOI0 YMHOKS, H UTO BO
YMHOMKeHHH OVIST CTOJKO B TOM KPYrY ApPOGHBIX cameH», Tleperoan
3TO HA ASHIK CHMBOJHKE, MOMHO 3a0HCATH
¢ 2
li 2R )= = Ri=aRe= a2 =3 — —3,0625.
8 6 15
B 3ajaye o HAXOHNCHHH JAAHHB OKPYKHOCTH ¢ AHAMEIPO:M d
=10 cax. pexoMeHayencd 16 yMHOMHTL Ha 22 H pasiendrs va
T8,

7

16 . 22

ar
i

2nR= =502 cam., a 1=3,14,
B aroft Xe pyKoNRCY COMEPHHTCHA PCICNT DPCBPANICHHA HBAIpaTa
B PABHOBRIHKHA KPYyT:

«A NoXowells TO YBTBEPOYIOJHOE MECTO YUMHHTL KpYijio B Ukp-
Kad, uTof Mepold TAxoBO-# OhIA0, H Th NM03uaH upexte 4to Hyier
MEpoIo HAKOCh M3 yraa B yrod. Mepow Kak 6w cTeda 5 cawmed.
IMpunomu-x 2, Gymer 7 camed B3 yraa B yroa®. H Ter 1y mepy
pasfgeny Ha 5 “acTed DNATYI0 YACTh BOH BLIUTH; OCTAHCTCHE 5 Ca-
#eH B s cameun, TO NONeper Kpyra crtano..» = > n=3,180.

PaceMarpupaloTed TaKiKe CTEPEOMETDPHULCKNE 2AJAUH:  Haliti
O0beM IHIMHADPHMEOKON sUTHHEE 0 Gouky, Tlpu nmaxomasnuy obne-
Ma GOUKH DPEKOMEHIOBANOCh CHAYAJA TIPeBPATHTL €€ B UHAHHADH-
YeCKYI0 110 OnpeleneHioMy peuenTy, a 3aTeM — B «UeTBEepayroa-
HYHD O0UKy»,

Tlpescrapaner wHTEPEC W PYKONHCh MEPBOID Kypca Jekddil &
Poccuu no duaocoduu, uataubix Peodasou ITlpoxonosuuem B
Knesckoit Axamemuu B 1707—1708 rr.?. 3a cuer yeTpaHeHHA i3
NPOTpaMMnl OTAe/bHBX BOTPOCOB cxodactuxH Jlpokomosuy BK/ID-
4ua paszen no ¢usuke u MatemartHke. B 9-if rnase pyxonucH sroro
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®ypca rosopaTeA «O npeoOpasoBaHun QHIYp OMHHX B ApyrHe H 00-
$aTHO, 0 KpHBOR XmaipatpHce W O KBajipaType Kpyra». On paet,
210COD TMOCTPOEHMA KBAApaTpHchl N OPHMEHeHus ee [PH HaXxoMue-
WHI MIOWANH Kpyra 6Ge3 CTPOTOro JOKa3aTeNbeTBd;  YNOMHHAET
-upn atom Hueocrpara n Hukomena. O wsauparype xpyra Tipoko-
[I0BLIY TOBOPHT, 4TO 9T4 3a]lA4a IIMPOKO M3BECTHA CPeld MaTeMaTH-
KOB. 3aTeM OH PACCMATPHBAET 3A1aYH O MOCTPOSHHM Kpvra, pasHo-
NeTHKOro JamioMy TPeyroibHHKY, ZAHHOMY KEaapaty, cyMme He-
CKOJMIBKHX MaHubiXx xpyros. B 10-i rnare on paccmarpuBaer 3alnavi
#a nocTpoeHHe 0Bana, sanunca W cnupasei. Jlexuun TTpoxononsuua
¥ TO BPEMHA, BEPOATHO, WTPAMM 3dMETHYI0 POJb B MOMYJSPHIAUHE
TCOPHM TCOMCTPHHYECKHX TIGCTpPOeHHI H 3amay o Kpajpatype Kpyra
i LHPKYJSATORE KBAAPATA.

PaccMOTpennble PYKOIHCH CBHAETEALCTRYIOT 0 ToM, 410 B Poc-
CHH TETO BPEMEeHH GELAN JIGLH, IPOARIABIIHE HHTEPEC H K 3HaMCIu-
TLTM 3anavaM JpesHOCTH.

B maTematHyeckdX KHurax IMerponckoi anoxu

J1. &. Marauuxuii (1669—1739) — npenonasarens Matemaruxo-
Hasuranxof wkoe, coanamnoit B Ilerep6ypre no yxaaauuio [lerpa I
n 1701 1. nas «paik ofyueHus MYIpPOTIoOUBLX PoccuiicKHX O0TPOKOB
10 aCAKOTG UHHA M BO3apacTa Jloncis, uanas B 1703 r. «Apupuetnky»,
[66], xoTopylo M. B. JIoMOHOCOB ma3sa/l «BpaTaMu B HayKy», J1a
Kdura CONePIHT He TOJALKO BONpochl apHGMeTHKH, Ho # aaredpu,
T[)F{I‘OHOMET‘]:)HH, HABHTAIHH M MeOMeTDHH.

Bropas wacte kmuru «ApudMernka» HassaHa «0 reomeTpuve-
CKKX upes apHMeTHKY AehcTRyeMbIX». 31ech YKA3bIBaeTCH, KaK Bbl-
1HCIATh MAOINAAL KPYra, MMHHY OKPYMKHOCTH, XOpAY Kpyra i 1p.
Tlpu »TOM OH TOBOPHT; «B Kosecax e [OPOTOPUHA ApXUMEL0BA Lda-
WMeTPa KO OKPYAHOCTH Kak 7 K 22».

Bor ero peuent JL1A UAXOMUEHHN MAOILATH KPYra {«cynepdi-
dxi») no NARHOMY Aunamerpy: «ECIH MaH uamerp U HyXHO HAHTH
cymepHIE0, TO YMHOKE LUHPKYM(PCPEHTIHIO HIM OKpYMeHHe depe3
TuaMeTp, M npousselenne pasnend wepes 4. H no paszeaenuo npi-
Zat cynepdbuiuas.,

«Apuprmernkay MarHuukoro Ioaroc Bpems Gelia OCHOBHOH
yvUeOHON KAWrof, © MOMOULbI0 KOTOPOH DYCCKHE IoHOLIH npHodwia-
TNCH K QCHOBAM MATEMATHKN H K HEKOTODBIM 3HAMEHHTLIM galadaM
LDEBHOCTH.

B 1708 r. a0ABHACA MepBhLd yueGHAK MO TEOMETPIA HA DYCCKOM
a3bike. IT0 Gma nepesol kuurd A. TTopkeHmnTeiina, BHlEAWeH B
Saue B 1686 r. Tlepesoaukk HasBai ¢e «[COMETpHA CIABEHCKH 3eM-
soMepues H Jajn noj3aronopox <ITpHeMbl WHPKYIA W JHHEHAKH i
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H3OpaHHellee HAMAJ0 BO MaTeMaTHUBCKMX HCKYCCTBAX UM MKE BUa-
MOMHO JerKAM # HOBEIM ©Noco00M BCKOPE JOCTVIHTH 3eMAEMEPHA H
HHBIX H3 OHOTO MPOHCXOASILHX HCKVCCTB».

B 1709 r. ona fuina mepensnaya o aonoanesieM oriena «O npe-
Bpauenkn QHCYD TAOCKHX DO HHLIC TAKOTO MO COACPHAHHA: H T.ia-
Bbl O NOCTPOENHHA coamedisx 4acon, nanucanyoi [Metpou 1 B 1714 1.
‘6blna nanaHa b IlerepGypre «lecMeTpua mpaxTHKa» (YBTHIPE 4B |
KaK TONOJHCHHE K YKazaHHoil kHire. B 1725 r. noasudocs B Poccuil
3-e uananue kuury [Mwoprenliteiina ¢ 100aBIeHHIMHE.

I3 arofi xuure yAedero MHOTO BIVMAHHA OCHOBHELIA TCOMETPRYC-
CHHM NOHHTHHM ¥ baxTam, npeolpa30BaHMI0 IIOCKHX WHIY]D B DAK-
HOBLAVKHE MM, YKas3aHbl NpROMIAeHHbe cnocolbl Jefedud ORDYIH-
TOCTH HA N PABHHIX uaAcTeH, JAHE 0OocOoObl BEMHCAEHHS IJIolLafei
PAANHYHEY GUTYP, B YACTHOCTH CEIMMEHTA H CEXTOPA KPYTA.

H xota no Brex 3THX KHHrax, Boiue iuux B PoocHH 10 OTKDHTIN
Tletepbyprekofi ARajeMHH HayK, HeT €Lle CTPOIHX I0KAZATEAbCTE,
HeT BLLAEJEHHS INAVENATHX 340U JIPERNOCTH B OCOBLE pazjpen u
OHH Jaxe TaK He Ha2BIBAITCH, BCe ke noseieHde B PoccHu nmeuart-
HbIX YiIeOHHKOB, B KCTOPLIX HEKOTOpPbie H3 3HaMedMTHIX 3alau JApes-
HOCTH PACCMATPHBEANHCH YIKe KaK TeOMeTpHIeCcKHe 3a1a"H, YXa3blBa-
Ja o Aepexofe STHY 33024 ¥ B Poccuu us uueaa cyryfo aOpakThuc-
CKHMX B UHCAD TCOMCTPHYIRCKHX, KOHCTPYKTHRHLIX 3a1aY,

¥KA3aHUbE BhULIE PYKOIMCH H KHHTH CBHABTENBOTHYIOT —TaKkmo,
uro B Poccun XVII wu Hauana XVIIL cronersit yBeNHIHIOCS UHCAD
0180, 3HAKOMBIX ¢ MATEMATHKON, B TOM 4YHCJAE H CO 3HAMEHHTHIM i
sanavamu apepnocTH. M xors B Poccud elle He [OHBHAHCE B TO Bpo-
Ms OPUTHHAJILHBIE 1CCIeI0BAHHA TEOPHH 3THX 3aJayu, HO B JeJe No-
MYASIPHIANHH ITHY 38147 GbLIM CIE1HbBL BAMKIEE WATH.

B XVII croneTnu

TTocae orkputia Hetepdyprokot Akanemuu nayx (1725 r.) 8 Poc-
CH¥ VI2THAH BHHMdHHe 3HAMBHHTEIM 3aldYaM JAPeBHOCTH, IIJU}Ka.ﬂyﬁ._
He MeHblle, eM BO MHOTHX 3allalHOeBPoNedcKHX cTpanax. Doabmas
poab B 3TOM NpPHHAILIeKAId MATEMATHKAM, MPHUIIANCHHIM Ra pa-
gory B IlerepSyprexyio  Awxanemnio mayk: [loasabaxy, Kpadry,
J. Bepuyaau, ocobenno JI. Diiaepy u ux pyocxim vueHuxam, Bo II
THABE YKA3BIBANOCh ViKe, KAKOH 3aMeTHBII BKVIAL B TEOPHIO 3HAMEN-
THIX 3ajgaq apesnocTH uecan Ditnep, 1. Bepuvaan u Kpagr. Hx 1py-
Awr [148, 119, 120, 129, 130, 131] cay®uin 3pPeKTHBHBIM Cpeact-
BOM lﬂOﬂ}'.‘Tﬂ]]I—IZ]B[I!TH ATHX 3ajJgad.

HU HOiI]j,'.ﬂF[pHSETIHH 3HAMETIUTRHIX 38484 APEBHOCTH B Pocciin 1012
nepuoia CrnocoBCTRONANA TAKKE CTATHH, yUeOHHKH M JAeKUiH, B KO-
TOPLIX H3Jaranach HCTOPHUA W TEOPHS 3THX 3anau,
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B 1729 r. T. Kpagr ony6ankosast Goaswyio cratbio «U xsaipa-
TYpe Kpyra, TPHCEKUHH Yria ¥ yABoeHHH Kyba» B «[Ipuromenun»
rasere «CaHkrmerepOyprekne pegomoctu» (Ne 53, b7, 65—67, 69),
uznapasmefica Axanemuen nayx, dto «llpuiomennes-xypuan «He-
TOpHUECKHE, TeHeaJoTHIecKkne 0 regrpadHuccKHe MPHMEYanisa o be-
LOMOCTAX> [OJb30BAICA NODVAAPHOCTLIO ¥ CPABHATEALIIO GO0
HACTH PYCCKHX unTaTedell, n, cieloBaTeanio, cTarea Kpadra chrpa-
] SHMETH}'IO p{}fjb B O3NAKOMIETTHN DYCCKHY € TPeMHA 3HAMEHHTELI-
MU @anauaMy apesnoctd. Kpadrr yrasvipaer, 1To 3TH 3ajadn ¢ no-
MOMLBKY THPKYJs H JguHelikd eute ne pemens. «Ho ecnn 8w, — ro-
BOPHT OH, — VAAN0CE HAMTH KBAAPATYPY KPyra, TO 5T0 HMel0 Obl
Goabllloe HAYYHOe 3HAUCHHE TS TEOMETPHH M acTpoHoMHIL.. B reo-
METPHH KaMI0C HALBICKAHHES MHOTHM ApYTHAM NOMOILE J3€eT, H Taxne
H3EICKAHT 1I]I'KD'IT|,H;’1 TAK e YHHATCH, yTobn OT OHBEIX ,i'lp}?I'I'IC oM h-
3ul e TPOHCKOLNIH S,

On He VTBCpHKIAET, UTO pelleHHe STHX 3aJay HCBO3VOMID UHD-
KyJdeM H JHHeHKOH; HO ecin OB YAAJI0CE TOKA34TL, 4TO B TAKOH 1O-
CTAHOBKE PEWIONHE ITX HeBO3MOMKHO, TO 3T0 HMed0 Obl He MeHbllee
IMAUSITHE, 1CHM TOJNOMHTEALNOE DelledHte, «Hl0D n TakHx RBelldax IouYTH
BCE PaBHO XOTAT MPELJIOKCHIOE PellliTh, HJY HeBO3MOMHOCTD pelle-
HusA AoKasath», KpadT roBopHT 4 0 TOM, 4TO 3aHATHA paccMaTpy-
BdeMblMH 3dMa4daM, eCl oHH 1 He T3loT OHOHIATETEHOTO POINCHH
HX, N4JeKO He BCErja ABIAKTCA GECHONeIHLIME, HOO B HayKe 2acTy
OTKPHEAIOT He TO, YTO HCKAJY, & TO, 9T0 VAUAdH «I0nyTHO?. TOUKY
apeana Kpadra Ha tpn yrasaunble daradb, U0-BHINMOMY, paine-
JOHTH B IpYTHe MaTemaTuxi, paGoTaBwine B 1o spemsa B [lerepSypr-
CKOR AKATEMHN HHAVK.

BepostHo, He Ge3 y4acTHE aXAACMHUCCKHY MATEMATHKOB PelleHD
ObIIO OCYILECTBHTEL Il NEepBLI Nepenoa na pycckui g3mk «Hauans
Eskanna s nepepadorxe Geasrniickoro mareMatika A. Toxs (1634).
JT1a kHura coIepiKaNa MUOTO MATEPHATA, CBHIAKHOID ¢ H3MEPEHUCM
raowaten n obseMor, Toks Opy mepepadOTKE ONYCTHI HNEKOTOPLIE
TPYRHLIE ANA TOMHAMAHNHT YdCTH ﬁ.Ha"I-a.Tl}?', HO 34TO HpH‘CDBIlH&HH. S
3TON KnMre nepeleaxy pHila teopeM Apxumela M3 coungewuf «05
H3MepeHHAH Kpyvra» H <l Wape H UHJIHHIPCR, B wacrhnocth, 31ech
pacCMATPHBAKTCA H NPHOIMKCHHALIC 3HAUENHS OTHOUIEHHH OKPY K-
HOCTH K THAMETDV. .

[Mepsan uacte atoil nepepaborxu Toxs B nepepone M. Crpyeea
puimna B Pocenn e 1739 r, a B 1745 r. punaa o BTOpas yacTb: «Ap-
XBMenoBel Teopembl AHnpeeM TakwmeTom esynTOM BhIGpanubie n
T, T[T, JioMKC COKPAMIENTIHE, ¢ JATHHCKOID HA PYCCKHE S3BIK XHpPYD-
ruycoM Mnanom CaTaponuiM mpesioKeHHble s,

B 1740 r. nos yyalmguxes THMHAaann Gbld HANAH Ha HEMELKOM
A3blke yUelHHK MO reoMeTpHH, apropoM kotoporo ssanaca [ B.
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Kpadgr, B [748 r. 57a kiura Geita NepesejsHa Ha pYCCKHH A3IBIK H
itz5ana 8 [TetepOypre nog HazsaHHeM «KpaTkoe DYKODOACTBO K TED-
peTHuecKol TEOMETPHIL B NOJb3Y yYALIETOCA B THMHA3HH TIDH HMTeE-
patopekon AxaneMuu Hayk PoccHiicKoro oHomIecTRa, COMHHEHO TOM
#e ArageMud Haye wieHoM [eoprom Kpadprom n nepesejedo ¢ He-
MEIKoro A3wka nepesonunkoM Hpanom Toaybueswim». B 1764 r.
RBILLTO 2'3 HiganHe 3TOM FEOMETPHH.

Ilo atofi xuure i3yuanu sneMeHTapHYIO TegMeTPHIO MHOTHE pyC-
cxue WHOIH. B Heil conepanuck He TONBKO ONpelecHHA H Teope-
MBI, HO ¥ Z0Ka3aTeabcTsa nocnelnnx. M3 5T70f KHHTH GHTATETH y3Ha-
BAAH KOE-U4TO H O IHAMCHHTLIX 3a/auaX JAPeBNocTH. 34ech JOKasbi-
BAGTCH, HATDPUMEpP, UTO OTHOWIEHHE JMAUE OKPYFKHOCTEN PaBHO OTHO-
[eHHID MX PANHUYCOB M OTHOUIEHHE MOIMaied KPYTrOB PaBHO OTio-
WeHHO KBAJAPATOB HX PaAHVCOB (HJIH OHAMETPOB); HAXOAATCH M0-
Ay ceKTOpPOB H cerMeHToB Kpyra. OTHOUWEHHE IHAMETPA K OKPYHK-
HOCTH NpHEAMAaercs paBHuM 113/355.

Tlonaraa nuamerp pasnum 113 u okpyxnocts 355, Kpadr pac-
CMATPHBAST OTHONICHHC MAOMIAJH KBajpaTa, [OCTPOSHHOTO Ha AHa-
MeTpe, K 1IOIAAH KPYTa, H HAXOIHT €ro PaBHLM

; F113 \}2 355

(1132 -IE-=452:355.

|
V2

I\padT TPHBOAHT ¥ TeopeMmy, MpHHAZAeKauryio ApxnMeny: ellio-
ulafb Kpyra paBHa NJAOUIAAH TPEYTOJbLHHKA, KOTOPOTO OLil0BAHAE
2CTh OKPYXHOCTE KPYra, A BHICOTA OOMSHYTOLQ KpyTa AOUYC».
IokaaaTebeTBO 3TOH TeopeMbi-naHo B Avxe Kenaepa [52]. Amtop
pACCKAaLIBABRT 3AeCk M O «3anaue Denunficiofis — 00 YNBOSHHH KY-
fia, 0 neredie, CBA3AUNCI C ee BOSHHKHOBRHNEGM, 4 TAKKE O IOCTpOe-
i kyGa, KOTOPblH 66T On1 «BTPOE, BUETREDO 1L B HECKOJBKO pas
fionee mawHoro», OH VKA3IWRAST TIPM 3TOM, 410 KUPEHb KBaJIPAaTHLL
H3. yHeMa MOMHO TPEICTaBNTe B BIJLE OTpesKa MNpAMOH, KOTOPLIH
MOWKHO TOCTPOHTL LHDKVAEeM M JiuHefiKof;, Kopedb KyOHYHBIE H3 2
TOXNKE MOWET GhiTh NPejiCTaBJeH B BHIE NPAMOJHHEHHOTO OTpe3ka,
HO MOCTPOHTR 3TOT OTPE3CK C MOMOIIbI NPAMCH T IMHPKYAd HEeB03-
MOMHO®.., MOTPCOHO K ceMy ocofaMBan KPHBAH JAHHUA, & He KPYC, W
Toro paiH cH#A 338449 HANJICHHAT BHIIIIIEH Ue0MeTpPHITE.

HekoTopulc OpPenoianaTeld MATEMATHKI CPeIHUX H BLICIHHAX
MKOJ HA YPOKEX M NexUNAX 3HAKOMHIH CBOMX caymarteaeft ¢ nocra-
HOBKOM 3THX 3a044 M ¢ XAPAKTEpOM TPYAHOCTE!l, CBA3aHHHX C pe-
ureHHeM ux. Jitnep ceoum yaenukam (Korensunxosy, Boaxosy, Cad-
pOHOBY M 1p.) HaBaa TcMul pabot, CBR3aHHBE C KBaLpaTypoit KpH-
BeIX, B TOM 4McaIc W kpyra, Taxkum o0paszomM, HHCIO PYCCKEX, aia-
KOMLIX CO snamenuTamy 3agauamu ApesHocts B AVIIL p, cranosn-
Aock Bee Goawme, OTJedpHBE PYCCKHe UMTATCNAH, 3HAKOMBIE C
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«BBIUIIIG{T TeOMCTpHel» I 3HABIIME MATHHCKHI H APyr#e HHOCTPAaH-
 ubie S3BIKH, MOTJIH 3HAaXOMHTBCA C MCTODHCH 3HaMEHMTHIX 3amad
ApEBHOCTH M TO0 Cleuda bHEM pafoTaM 3apybemHblX aBTOpOB [5,
37, 35, 61, 63, 102, 119 120] n ap. OcoGento BealKa 3acayra mMa-
remaTHros, paboTtasunix B XYIII 8. B TlerepSyprexoit  Axanemun
Hayk, B paspafoTke TEOPHM KBAAPATYPH 3JAMKHYTHX H OTKPLITBIX
JAYHOYeK.

JI. BepHYAAH BOepBLie OCHOBHBIM YCIOBHEM KBAaApatTypbl KPyro-
BLIX 3AMKIYTHIX JYHOUEK CTAJ CUHTATH PABEHCTBO CEKTOPOB H Jan
c30ft MeTOL KBafpaTypn unekortopbix JayHouek (cm. II raasy).
J1. Ditnep, HCXONA M3 PABRICTBA CEKTOPOB, NMOJTYWHT ycjloBHe KBax-

m 1}

PUPYEMOCTH KPYTOBHIX 3aMKHYTBIX NYHOUCK or= = === rae
o g n — UeNTpaibHLie YTA AVT, OTPAHHUHBAIOWIMX JYHOUKH, Ne-
peBes pemeine STof 3aI1aTH Ha A3LK AreGphl W NOAYTH/I KBajlpa-
TYpL 3TMX JVHOUEK; OH paccMotpen 9 KpyroBeix JYHOUCK, MOK43aB,
4TO M3 MUX LHPKYIeM I anxefikofl kBaapupyiores T0abxo 5 (cm. 11
r1asy).

Foawnbax euie 1o nepeesia B PoccHi0o Bel MKHBJAEHHYIO Hepe-
aucky ¢ H, u J1. Bepuynnus o keaxparype ayaodex. HMnrepec « stofi
TeMe COXPAHH/ICH ¥ HHX H Ioc/de niepeesfia Ha pabory B lletepGypr.
BuHmanne sCexX aTHX MaTcMaTtukos, B toM uncite Kpadra n Ditue-
pu, npueaeraa 3afava TonnnBaxy, oTHOCALIAACA K OTKPHITHIM KPY-
rogum AvHOouKaM: «Hafitn ape JyHOTIKE H3 JABYX MepecexaiOoUlHNCcH
MeHKILY COO0H OKPYAHOCTEN of BLICANTE N3 STHX JAYHOUEK PABHLIC
4acTH TAK, UTOGH OTPE3KH MPAMEIX, OTIEMSIOLUIHE STH WacTH, GBUIH
paBHn MexIy coloi», Pewenne B uacTHoM cyvyae Haulen CaM
T'onpabax, obmue pemenna mauan [, Depuyamu  (reomerpuye-
ckoe), JI. Dinep (anreSpawmuecxoe) w [ KpadT ¢ nomomsio nure-
rPAJbLHOTO HCYHCIEHHS, O'I‘I'.[]]aBJIﬂHCI: OT pENIerHs 3TOR 3aJdatuH, viKa-
4aHHLlEe MATEMATHKYE OGOTATHIVIH TEOPHIO KBAlpATYPbl KPYVILOBBRIX OT-
KpLITOIX Jynouex, a . Kpadhr cuHTaeTcs 0CHOBONOJOMKHHKOM OG-
nefl TeopHH KBAaAPATYPH 3TAX Jviouek. Baarozaps ux Tpyiau Ile-
teplyprekas Awxamemun navi s AVIIL B, urpana peayulyp pone B
pa3paboTke TCOPHH KBAJIpATYPLl KPYTOBEX 3AMKHYTHIX H OTKPBITBIX
JIVHOUEK.

B XIX cronernu

Pazputie MateMatukn XIX u B Hauadae XX cr. B Pocenu  xa-
paKTEPH30RATOCH TeM, uTO YUeHHKH 0 nocienosatcenn JI. Ditepa
MPOMATAHAMPOBAJIH H Da3BHBANH MWOTHe HIEH CBOEro YUHTENA.
B 3TOT MepHoM XHAH H TBOPHJH OT/e/bHEe BEIAIOLIHECH H eHHab:
L@ PYOCKHE MATEMATHKE, BHecuine GONBLIOIl BK/IA] B PAIBUTHE MH-
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posof nayku: H. M. JloGavescxuii, M. B. Qcrporpancxui, IL JI, Ye-
oeiwen, B, . Bynsaxkoeckui, O, M, Comos, C, B, Kosanesexan, A, A
Maprkos, K. B. ITocee, [l. A. I'pase, H. E. Kywosexuit u up.

B 310 BpeMst 3MAYMTEABIC YBEMHUHIOUh YHCAO DPYCCKHX MaTe-
MATHKOB, [POHBJIHBIIKY HHTEPEC M K 3HAMEHWTHIM 3d1duaM ApeBr
HocTH. PSI pycCcKHX MATeMaTHKOB BHECTIM CBDIO JeITY B pa3paboT-
KY HOBLIX METOLOB U CNoco0O0B TOUHOTO M NPHOIHIEHHOTD pele-
HuA 3THX 3anau. Muorne pPycCKMe YUCHBIS CLTpasai IAMCTHYIC Donl:
N YAVUUISNHHA JOKAZATEALCTR DELUISITHA 3a18UW O KBAJAPATYpe Khy-
ra W B NOMVIAPH3AULKH STHX 3anav. PeayaeraTom 31O0f0 B KOHOE
XIX n B gauare XX croneTnil B pasznwx ropanax Poconw snnaocs
fonblI0oe KOJNHUSCTBD CTATEH, KHHT H DPOILIOP, NMOCBALUCHHLIX 3Ha-
MEHHTEIM 2aJa44M JIPEeBHOCTH.

Ocragonruvcd T0JLKQ na nexoropux gaxrax. H, M. JloBauee-
ckuil u TL JI. YeGuimies, ve 3aHHMAauCh COCUHAABHO TEOPHeR 3HAMe-
HUTBIX 34044 APEBHOCTH, GbliH CAMH 3HAKOMBI H SHAKOMHJAN € HIl-
mu cBoux yuennkos. M. B, Ocrporpaxcguit u O. H. Comor ocraph-
JH CBHIETEALCTBA HX IMyJOKOTO MONHMAHHA CYLIHOCTH 3THX 3aJay.
M. B. Ocrporpanckdii, nanpuMep, MpH POLCHIHPOBAHHH BCTVIHTEI -
HOil Jekunn kanurtana Kaeltreasca ofpdTw.T BHHMAWHE W 1A TV
YACTE JIGKIHN, TAE TOBODILIOCH! «APXUMEL HALIEd, 4T0 OTHOWIEHWe

10 i
OKPYIHOCTH K JHAMETDPY 3ax1I0UaeTCH MeHIy 3 o B 3 ot Cae-

i i
noBaTeNBHO, NIPHMEM JH TO WAH JApynoe BhipaimeHnHe, ¥ HaC OMub-
Ka Oyaer oaHuaxopa. Boofme u3 3THX JBVX NMPHHATO TEepBOe, Kax

22
vicbuehAuee.., Hrag, "~ CCTb NAcTOATIES BLIpAenie BEAHUHHE,

HA3paHHOH O6ykEo0 m. [To mpoctore cROCH OHO MPEIOUUTARTCON BCeM
NpounM, XO0TA cTh H ApyrHe, Gojgee Tounnier. [lepeuyeprnys see 3TO,
M. B. Ocrporpaackuft Hamvcan: «3aech oWnGka Ha KaXKIOM CI0-

; 10 0
Be, Bo-nepeuix, ecan Om HeTOUHOCTB BLIpaXenui 3 _7? HJ -

ﬁizl.flﬂ OAHHAKOBE, TO HX MOAYCYMMA NpPeACcTABHAA Obl HCTHEHOE OT-
HOIWEHHE OKPYHRITOCTH K JHAMETpV, TO &CTh TpANCUeHACHTHOE YbC-

&
JI0 T BLIpA3MNOCchk OBl pauHonaabusiy obpason. [lanee —f_- Gpisio
i
cnepea npaGAHMeHHBIM OTHOIMGHHEM OKDYIKHOCTH & AHAMETPY, No-
TOM HACTOAIIMM, ‘HAKOHEW, OMNATL OPWOJHAEHHWM, HOD OHA3AHO,
YTO CCTL H APYTHE G088 TOUHNE:,
M. B. Ocrporpaioxuin 1 B. fI. ByHakoBckuH, peneHsupys pado-
Ta . M. CoMoBa, rie TOROPHIOCE O COPAMISNHH JIHICE, HCANY,
YTO 3TA 33j43ud MMeeT W NpaKTHIeCKDe 3HaeHHe, a <3HAMCeHHTAA
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347443 KeRajpatypbl Kpyra © COPAMJCHHC Kpyra ecte TOJbBKO
wacTHLH cayvadt monpoca o copaMaennyn dwviauncar, Korpa e Co-
MOBY TIOTPEfOBAAOCh '[OCTPOATE NPAMOAHHCHNHE  OTPe3oK, pas-
HLlil &, TO OH BOCHOIB30BaAACH MertouoM KoxaHcekoro (oM, cTp, 78).

C. B. KopaJeBcKad TMO3HAKOMUNACE © KBAIpaTypol Kpyra eunte
B OeTCTBEE. Benovuuasa o CEBOHX 'GE'EE!ILa.‘( T MAaTEMATHKE ..'TIOﬁHMhiM
naaen [T, B. Kopeuu-Kpyxosekuy, oHa nHcadga: «OT Hero si. yeiIe-
wana, waupHEMep, B TIEPELIE Pa3 0 KBANDATYpe Kpyra, 06 acHMnTo-
Tax, K KDTO}]I-TM KDHBRAT MOCTOHHHO 1EDHG.‘H‘I}K3ETCH, HHUXOorma Hx e
OOCTHrAs, H O MHOTHX QPVIHX Bolldax NoI0OHOro e pe1a, — CMBIC-
Jga KOTODPLIX I, Pa3yMeercH, TIOHATB He MOrda, HOo KOTOphie .JJ,EﬁIUl"
BOBAJAN Hd DMOHD (I}EIH['EE»HIO, BHVITTAA MHE foarorosedHHe K MareMa-
THEE, KAK K HavKe BoiCIIEN H Tﬂ'HiTCTBE]IlT]Uﬁ, U'I'.E(].)bIlB'aIDIHEII:I nepen
OOCBANTCHHEME B 1l yy1ecHbld MUpP, HEAOCTYIHLI NPOCTHM CMepT-
aram», Ee yunrenn M. . Masesnu B oatom 13 eBOHX ROCTIOM Ui ALi i
o €. B. Kopagenckoil mucat: «..Koraa AoWag MH B TCOMETPHH 10
OTHOMICHHA OKPYMKHOCTH K JIHAMETPY, WueHHIA MOA, H3jaras JaH-
HOe MpH CT8aVIOLIeM VDPOKEe, K YIHBACHHIO MOEMY, UPHULIE COBLEM
APYIHM &IYTEM» H OCODEHHBIMH KOMOHUAUMSIMH K TOMY e ca-
MOMY... %,

H. E. JKykosoxuil, cosnasas TeopHlo 00TeKaHHA KPLLTA icamose-
Ta BOAMYXOM, ofipauwlancy K NMOMOUH H «THIMOXKPATORLIX JAYTIOHEK»,
paccMaTpHBag HX Kak AHT H3 BOIMOWILIX KOUTYDPOB lONEpeTHOro
CevaHld IKphlia. B

IMpoApACHAC HUNTEPECE NAWIHMH BHIZAIOUWIMMHCT MAaTCMATHKAMH
K 3HAMEITHThIM HMRHEM APpeBHOCTH H OOIUePKHBATTHE BAAHOCTH
JHAKOMCTBA I HX TEOpHel NpHB/ACKAJC K 3THM 3dja4aM BHAMAaHHE
WBPOKHX CH0EB DPYCCKHX  MATEMAaTHKOB, CTYASHTOB H JIOGHTe el
MATEMaTHKH.

Yuurear, M, B, Ocrporpaickorg no XapbKOBCKOMY YHHBepcHTe-
1y T. @. Ocunosckai & pastene «leomerpud» cgoero «Kypea Ma-
TeMATHKH» PACCMATPHEAJ BONPOCH 0 KBANPATY¥PE Kpyrd, KOHHUE-
CKMX CBdeHHAX H HX NPHIOKCHAAX, 0 nucconae dnoxieca, cnnpanu
Apxumcna u ap. @, ., Ierpywescxkuit 8 1823 r. nepesea ma pyc-
CKHH A3HK H H3Jan coudHeHdd ApxpMesaa: ¢JlBe KHHTH O mIape H
uuanugper, «Hlavepenne kpyra» 1 «/leMMul».

Yoaer-goppecnonfent Axanevun Hayk H. Haspougui, npoaniss-
WK UITTEpec K HCTODHM MAaTEeMATHKH, B JBYX CBOHX KHHrax «O reo-
MEeTPHUECKDM DelleHHH YpaBHeHHH BBICITHX CTCNEeHel MmocpeicTBOM
KPHBOM JHHUH, HASHBACMON KoHX0WI0M...» (1827 r.) u <O cnpamae-
HHH OkpysHocTH» (1835 r.) pacckaswmaer o NPHMEHEHHH KOHXOH-
qbl K PCUTEHHI0 3amaup 0f yasoendn Kyba n o JereHie, CBASAHHON
¢ [MPOHCKOXICHHEM 3T0H 3anauw. O wacaercd HCTOPHH 3alauH o
KBAAPATYPE Kpyra, kotopas «bBoaee 2-x ToicsuemeTii 6Llaa npen-
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MeTOM VCHJIHA MATEMAaTHUECKHX YMOB BeexX BEKOB H HapoioB». YKa-
34B, YTO OTHOIIEHHE OKDYMHOCTH K AHAMETPY €CTh BEJHUHHA «He-
COM3MEpPHMasn», 34 MOKA3ATENALCTBOM 3TOTO OH OTCH/IAET MHTATENeN
K xnare «Montoxaa» [140]. On peKoMerI0BAJ 3aHAMATLCA MOWHC-
KAMH «HOBBIX ¢nOocOGOB NPUGIHKCHHOLO peeyna 3Toll  3afauus.

Bonee wHTeHCHBHO pafoTa M0 MONYAADHIaUHH IHAMEHMTHN 3&-
nau gpesnoctH B Poccun paaseproiBaercst ¢ 60-x romos XIX croae-
tha. B 1865 r, renepai-maiop [Tonysgros usiaa e Ilerepdypre 6po-
uopy «Pasiededne yIIoB Ha TPH paBHLIe yacTn». Own nMuero ne
TOBOPHT 0 HEBO3MOKHOCTH PELISHHA 5TO 3a71auM NUPKYAeM H Jii-
HeliKofl ¥ Opelaaract TPH cnocofa AeneHHs Vivia Ha TPH YacTH.

B xunure Axpuxona «TeoperHueckas H OpaxTiueckan ICOMeET-
pusi» (1870) paccmarplBajace, B UACTHOCTH, 3a1a4a O JeleHHH
OKPYKHOCTH HA D PaBHBIX 4acTeil MPpH HEKOTOPHX 3HAYBHHAX N.

B 1883 r, 6nlna nepeBelleHa HA DPYCOKWH fA3nK HABECTHAA KHHTA
ang «Mcropudecknii 0630p MPOHCXOKACHHA H PA3BHTHA TeOMET-
PHYECKHAX METOA0B», FIC OTBOANTCA MHOID MECTd H 3HAMEHHTLIM
sagauaM IPCBHOCTH, B TOM e roiy BHILIA B CBET MEepBad YacTh
«HMeropun matemarnxus M. M. Bamenxo-3axapuesxo, rae pac-
CMATDHRAIOTLH 3HAMBHHTLIE 34X32%H JDEBHOCTH.

QOcoberno Goapwyw poas curpanu pafors A. A, Mapkosa n
K. A. Tlocce. A. A. Mapxon nauda nucats cBolo Godellyi paGoTy
«JloKa3aTe/ibCTBO TPAHCUCHACHTHOCTH 4HCen € U 5t (HeBOSMOXHOCTH
KBaJpaTypu kpyra)s [69] ecaen sa moasaenHeMm pabotn JInmaema-
na [137] u uszan ee 8 1883 r. ABrop CTaBUN 3a7auy €03HAKOMJIEHHE
PYCCKMX MATeMATHKOB ¢ MCCAenoBaHuaMd IpMura H JlusmzeMmana»
B atoil obaacti, Ho paforta curpana 0 Zpyryio BaXHYK poibh -— B
Helt ZaHO Bojee AOCTYNHOE T0KA3aTEABCTBO TeOPCMLI: KakoBu 6l
HH GHH aarebpaMeckme MHCAA «wy, £, t e 1 Ay Ag, | As, Tle

Ai¥=(), paBeHCTBO HYJAID CYMMb A._eal'!" e +Aue M e-
BoaMoxKuoe, OH NMOAYEDPKHBAET, 4TO KBA;IPAaTypa KPyra HeBO3MOMKHA
He TOALKO WMPKYJAeM M JHHERKO[, HO H ¢ oMokl J0GoR anre-
Opanuecxoil KpHBOI.

B srofl ke pabore, 1o-BYAHMOoMY, Biepssie B Poccud, yKaan-
BAETCH W Ha To, uTo «nocie pabord Bawmend MOXKHO CWUNTATR NO-
Ka3aHHOil HeBO3MOMKHOCTE TPHCEKNNM YIJA0BR BooBlEe H B 4yacTHo-
CTH HEBO3MOXHOCTD TPHCEKIMH yrra B 60%s,

Peagnueft na noapienne pabor [nawbepra [126], Typsuna
[127] m Copaana [123] 6uaa nybmukanns g 1894 r, crateu K. A
Ilocce «O tpaHcueHAeHTHOCTH upceqa | 1 a» [B3], O ToXe BHIEA
LedAb 5TO CTATEH B TOM, 4To0Ll CACAATH VOBUBHHE CTOJb BaMHEIX
Pe3yAbTATOB NOCTYNHWIME Goaniemy kpyry uuratenefir. Henoae-
sysi pesyabratsl ['yperna u Toprana, Hocce aan Goaee npoeroe
AOKA3aTebCTRO TPAHCUEHIEHTHOCTH | B M,
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KasaHnckue Matemaruku A, B. Bacuanen, 1, M. Cunnos u H. H.
TMapdenToes 5 1898 r. nepepeyid Ea PyceKHil A3uK W H31ann «llek-
uHH o H3GpPAHHHEM BONpocaMm aJaeMenTapuoi reomerpuds P, Kaei-
Ha © npuaoxenuem Memyapa Baunegs [53], rae B ocHOBHOM pelk
uger 06 HCTOPHH H TEOPHH 3IHAMENWTHX 3ajlay gpeBHoctH. Pabotn
Mapkoea u Tlocce u mepepon vkazanuelX pabor Kaeiina n Banie-
n9 MO3BOJTHIM MHOCHM DVCCKHM MaTeMaTHKaM i CTYIAeHTaM nozpa-
KOMHTLCH € COBpPEMeHHOH TeopHell TPeX 3BAMENHTHX 3alay Ipes-
HOCTH. '

I. A. Tpape nonyaapH3dpoBan pesyabTarsl paborn Iayecca mo
TEODHH NenenHst Kpyra -Ha pabHele wacTH. B cratbe «Tayecs (Jnu.
caop. Bpoka u Edp. 1. VIII, 1892) T'pape, ronopa o «3HaMendTOM
TpaKTaTe MO TEOpPHUN uyucel» I'aycca yxkasbiBaeT, uTO OH «COLEPHKHT
TAKMKE MPEKPACHYIO TEOpHI0 ABYUIeHHBIX YPABHCHHH, MOKA3LIBAIO-
LYVI0, MEeXKIYy NPOTHM, UTO MOMHO [pPH NOMOIUI UWPKYIA W JuHER-
KH BOHCATh B KPYT ApaBuabHBd 17-yroaenuxs. Tlodoxiteavnyio
poab crrpasa 1 kunra [pase «DHUHKIONEIHA MaTe€MaTHKH (ouepx
ee COBpeMeHHoro nodoxcHus)» 1912 r, rae nepsas raasa mox
HaspanueM «Hepo3moiHEe 327aUH W AX POAb B MATEMATHKe® 10
CBALIGHA K SHAMEHHTLIM 3aXa4¥aM JPeBHOCTH. OH nmoxazbBaer Hx
HAEAHYIO CTOPOHY, T. €., 6CJH HATH MPaBHALNLIM HYTeM B DelleHHI
9THX 34744, Mbl HeH30eKHO OpHIeM K BLIBOTLY, UTC PelHTh HX UHP-
KyiaeM H jnHHeAKofi Hepo3MoOxKHO», On noguepkuBaeT B UYACTHOCTH,
MTO ¥3a7ava KBAJLPATYPH Kpyra Onina meppoil 3ajaveil, soiagaBliel
K MM3ITH 1484 HHTETPAaJbHOTO. HCHICTEHH s,

3avernyw podib B NONYJADHZAUHH MaTeMaTHUECKHX SHAHHH B
Poccus Toro BpeMeHH CHCpaj HayuyHO-NONyaapuui «ypnan ane-
MEHTAPHOH MaTeMaTHKH», MOepcHMenopannnii  3ateM B «Becthnx
ontiTHOt (GHAMKH M saeMeRTapnofi  martematukn» (¢ 1884 no
1917 rr.)., B Wem npuHaMAanH ydacTHe H BHIHbE pycoKHe MaTeMaTH-
KA H YMHTEST MATEMATHKH, Ty(JHKOBANHCE OTAEJBHHE CTATBH, NO-
CBALIEIHHBG HCTOPHH H TEOPHH 3HAMEHMTBIX 3ajau ApeBHocTH. Ha-
npamep, 8 ogHom 3 HOMepos ero C. O. [laTtynoBeKnit H3TOMUA B
nonyaApHoi ¢opve ofmye BOMPOCH PAa3peIllHMOCTH  KOHCTPYKTHB-
wmux gagad, 8 Ne 233 (1896) paccworpen x/lokazareabcTBa cyllect-
MOBANHA Tpapcuenlentanx udcen». B, @, Karan omybauxosan B
sToM KypHate «KpaTknil ouepk HCTOPHH KBAaAPaTypul Kpyras #
«[oBoe XoKa3aTeNBCTBO TPAHCUENASHTHOCTH uicen € H n (JoKaza-
TenpcrBo Banena)s» [48]. A, IMesuos v Ne 277 aan «[locTpoenue o

1
€ TOUHOCTEIO 10— [82]. Anagoruunyio cTatbl0  ONYSJIHKOBAN

n A. Edumos s Ne 206,
O sHaMeHHTHIX 3ajauax QpeBHOCTH TOBORHJAOCE H BO MHOTHX
yueHuHKkax Toro ppeMenn. BuanGun B 1886 r. B yueGuuxe siemeH-
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TAPNOH reoMerTpui JUIsS THMUA3KiA W peadbHBIX yYWITHIL 10Ka3bBaer
TEOPEMY Of WPPAUMOHAIBHOCTH WHCTa 1 i numer: <«B Hopefuree
BpeMA CTPOro A0KA3aT0, MTO 4HLIO T He NPCICTAaBAHET KOPHHA Ka-
KOO HH ecTh AATEDPaHYeCKOrD YPABHEHHA ¢ PAUHOHAJIBHBIMH KO-
dUIHeHTAMH WIH, KaK TOBOPRT, YHGTO f1 €CTh MHCIO  TRAHCIEH-
JIeHTHDE .

Boawwyw poak B NPHOGUIBHHH PYCCKHX MAaTeMATHKOD H  CTY-
JENTOB K ACTOPHH H TCOPHA INaMEHITHX 33141 JIDEBUOCTH CHIPasH
TiePeBOIHBIE KHHLH, CONRDKAUIHE STH 347491 Bebep n Beantureln
«DHUMKAOTEAUS dIeMeHTapHoi MateMatukiy» [22], Anmep «Teopud
reoMeTpuueckux nocrpoeHuii» [2], cOOPHHK KIaCCHUGCKHX MPOU3-
penennil «0 KBaapaTvpe kpyra» co cratseil ®. Pyann [80], @, Ks-
dmopu «HeTopHsa aneMenTapHOl MaTeMaTHKH ¢ yKa3ddHHAMA Ha MC-
Toms mpenozananuss [60], Bcrynureannas craten A, B. Bacuanena
k nepesony «Hauan anagusa {ecKOMeqHO-Ma/IBIX B SACMCHTAPHOM
nanoxetni» llanedbe w gp, FurtepecHsie cBEACHNSA M3 HTIOPHH
3UaAnMeHTEIX 33708l ,ELp(‘.BIIOCTH 5 Poccnn dHTATS L VAlABAT HI IJE'l'
Sor B. B. BoGuunna [13]. B yueSuuxe JI. Fuka «3neMentsl reo-
MeTpHHy (3-¢ M3l 1900 r.) paccMarpHBaOTCA 3aTaud Ha NOCTPOE-
HHE NPaBHIBHBIX MHOTOYIOABHHKOE H TeopeMa O IHIIOKPATOBLIX
AVHOMKAxX, KoTopas copmyanposana Tak: ¢CyMMa MHONOKPATOBBIX
JAYIOUEE, CDDTE‘.—:'I‘CTB‘_@'I{]LLLH:( JRYVM KATeTdAM H]JH.\'ICI}'I‘O.‘IE:HUFU Tpe-
VIOALHHKA, PABHA TLIOWALM FTOT0 TPEYIOJIBHHKE .

Bee vkazaHube BTG pafoTsl M jJame GPOUIOPKH NUJIETAHTOB
CBHIETENLCTBOBAAHN O RBCE VBeJNHTHBAKIIEMCA uHCAE PYCCKHX Ma-
TOMATHKOB H J00HTe el MATEMATHEH, MPOMBJIAPILHE HHTOPEC ¥ 3HA-
MEHHTHM 347 849aM UPEBHOCTH, A 370 fmpasercda OIHHM W3 uenbxo-
JHMBIX VCAOBHA YYACTHA MATEMATHKOB STOH CTPAHL B pelleHlH
F HeKOTOPLIX BOMPOCOB TEOPHH 3UAMBHHTHIX 3alay JPEBHOCTH.

Muorge pycckMe YUeHLIC M HIDKeHePhl BHCCTH CBOR  BKJIAZL
B pa3pafoTKy HOBHX VETOIOB B PCLICHHH JmaMeHHTHX 3ajay Jpes-
HoeTH, Mbl HasoBeM 3Mech TOJIbKC HEKOTOPHE H3 STHX PE3YILTATOB.
Hagpouxkwii B yxkasaxHofi Buille paboTe MpeloXHT -CAenyIonLHi
MeTOA TPHGIHAKEHHOrO CTPSMIRHHS OKPYMHOCTH. Hanwe: paamye
R, AB u CD — n3anMHO TepleHIuKkyaspubie auaMerpn, AS=R,
TZ=3K (puc. 88). ¥reepxpaerca: ZD=nR*.

Bynakosckuit B 1840 r. onybamkosan pagory «0 mpaBHIbHBIX
MHOFOVTOMBIMKAX, BIHCAHHWX W OINHCAHHBIX OKONO KPyrar [L7].
31eCh OH A0KAJAM, YTO HE CYLIECTBYET UPABHAbHLIX BMHCAHHBIX MHO-
royroapHHKGR, KPDMC lLIECTH}'Il'{}.T[bIII*]]KEl, H ONHCAHHRX MHQTOYIOJb-
HHKOB, KpOMe KBaIpaTa, CTOPOHLl (MEPHMETPbI) KOTOPHIX CUHIMEPH-
Mbl ¢ PAZHYCOM OaHTOI0 KPyra.

Huskenep Bunr pan mpocrodl wnocof npubIHAENHOTO MOCTPOE-
HHS CTOPOHLI KBAAPATa, PABHOMENHKOIO JaHHOMY KPYIY, H3BECTHLIA
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Pue, 85,

Mol HAsBAHNHEeM xTpeyrodbHHk Buuraw, [lycts tpeyronwnng  ACB
BNUcaAl B NOAYKPYC ¢ paltuycom R (puc. 89). Beanunna xarera AC.
sagucHr ot yraa CAB=wo (o1 noaomenms C Ha OXDPYIKHO-
¢ri). OueBnmHo, cyUleCTByeT TaKoe sHaueHHe o, Korda ACZ=nR2
[Tpubnuxennoe 3HATCHHE O MOKHO ONPELENUTE TAK:

AC?=(2R)? cos’a =~ nR2==>cos a= L;_:x 0.886.

[lo Tadanue maxonmm o ==27°36,
TNPHTOANOE A0S MPaxTHUeCKHx Uedei.

Haxenep A6pauk Afagamonpu
i300pen naTErpad, NAKIKHA BO3IMONXK-
HOCTL TOYHOrO NOCTPOeHHA rpaduxa
thyukuuw X=arcsiny, a cilegomra-
TeJbHO, MOCTPOEHMA OTPE3Ka NPIMof,
pasHoro m [53].

0. H. Comos B crathe «O6utni
cr1ocob NpPHONHKEHHOTO COpSAMIEHHA
KpuBblx AHHBEs [90], paccMmarpusas
CpABHHTENBHO MAJRE AVPH  KPHBHX
AS, B TOM uMCle H JAYTH OKDYKHOCTH, d0Kasan teopemy: «Ianna
AYrid DaBHAETCH UETHIPEM TPETAM XOpinl Ge3 OIHOH WecTOH CyM-
Wsl IPOEKIHE 3TOR XODAH HA KPANHHX KACATEALHLIXS,

4 1 ,
&S=-? W— E-{a-{—a ). (L)

Eciau kpuBas — OKPYKHOCTB, To A&’ — xopna ABOAHOH AYDH, H
ecam A — xopna naunol ayru, B — Xopaa MOMOBHHH 3TOH AVTH, TO
ayra

Puc. 89,

_8B—A
: .

AS (2)

15 €. E. Banpsepos 295



Ilpn AR=20" yw R=1 g Tabaunax A=0,3472964 n B=0,1743114
o (2) uveenm AS=0,3490649, Tounaa *c PCIHYMHA 3TOH Ayri'

1
034906585, 1. e, oubKa Menes ;]5—.

A. Opaocs 2 kuure «PyKOBOACTBO K TFeOMeTPHUECKOMY JIHHEHHC-

My yepucHuio» [81] pacemarpHBaer HefcHue YIUIA Ha TPH PABHLIC
wacTH. On NPerIoKua 18 3ToT0 TaKoH cnocob.

MzsecTuo, uTo =gta?+afFat+ (lal=1),

1
TIoAOKHE G= —— , TIOAYUHM YHCJIOBOK PRI
4

I
i

1 1
-t e
4.4 4.4.4 +

1
3 4
Eean aana nyra (vroa) mn, To GyneM ACIHTDL €€ IOTOJdAM, NOJIOBL-
HY ONATh NONOAAM, NOJOBHHY MONOBHHEL 1YTH €Ule TONOJ4M H T, 1.,
f6yaeM HMCThL

1 e l v 1 i A ] 1
— M-+ ——mn~} — mn- - =mn|—- —
4 T 42 * 42 B (-! l 42 *

b

1 . I
—_ LT = -— 1N,
g Jey

H. B, Byraen B xuure «Cnocod noclefoBaTeJbHHX NpHGAHME-
uab»  [16] nam Merox, KOTOpHI COBCTCKMe MAaTeMaTHKH He-
Noab30BaaAK (cM. cTp. 230 1 239) mas cCpAMAEHHS AYIH OKPYyHHO-
CTH, 174 NPEBPAIICHHA NDPAMONHHEHRHOTD OTPEBKA B AYTY OKPYK-
HOCTH H AJdA JAC/CHHA Yrja Ha TPH paBHHEe uvactyd ¢ Jwdofl cre-
TIeHbI0 TOYHOCTH,

B npefpepoionuONTEE TOAL B XypHade «Martemarnyeckoe 06-
pasoBaHue» Guau onyGaukoBane crathd ®. 'ycesa «O Buyuche-
HuH yucaa s» [34], 1. Honrymana «Onpelenente JIHHB JIYTH KpH-
soii», A. K. Bracosa <Ksamparypa Kpyra B UHDKYJAATYpA KBalpa-
ta» [26], B KOTOpOH NaHLl TOXE HOBLIC CIOCODH pelliends yKasan-
Hoit 3agaun. Axagemux E. C. ®enopos 5 1910 r. B cratee «O zene-
HVH OKPY)XHOCTH HAa PaBHBIE YacTH NyuaMu W3 ofHoro mentpa» [91]
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nan Gomee TOUHHE, uem y Buoma (em IH
rnany), cnocof NpHOINKEHHOTO AeJeHusd
OKPYHOCTH Ha paBiiLie HacTH.

Buon onpeaennn nodosenne Toukn C
Ha npogoaKennu apamerpa B'A” kax mep-
WHITY IpdBHJIBHOTD T]JE}-TOJIBHIIKE, no-
crpoennoro Ha anamerpe AB. @enopon ke
noaoxenye  Toukn C7 Ma  TMPOAOMEKeHHu
A'B’ ompemeasa Kaxk TOUKY InepecedeHi:
B’A u DYC/ (psic. 90), npoxogamed uepes
cepenudy panuyca OB u cepeauny Ayru
B’B. Tor u Apyrodl, pa3leJuB JHAMETP HA
n papHbix yacrefl, 3atem nposonuan C (C7)
M uepes BTOpOE nenenwe ciesa H  TOTAA
xopnoa AF (r"J.FU:I ={n.

CoseTcKHii nepHoj,

Kopentble #3MeHCHHA YCAOBHH DasBHIHA HayKHl B Hamelf crpa-
He noeae OKTAGPLOKOH PeBOMIOIIH BOKOPE CKA3d1HCL M Ha PA3BH-
THH MATCMATHKH! COBETCKAN MaTeMATHUECKAH DIKONA YiKe B 30-x
rojax oKazajtack B DAHOM PAAY € AYHIIHMH MATEMATHUECKHMH WIKO-
JaMHA ApyrHX CrTpaH, a 3areM B HCEOTODWX pa3ienax COBPEMeHHOH
MATEMATHKH Hauaja 3aHdMarh M BeAyllee MecTo.

PaspafoTka Teopuy M UCTOPHH 3HAMEHMTHEY 3a]la4 APeBHOCTH —
3TO MAJEHBKHI W, KOHEUHO, 1a/deK0o He IIaBHH yuacToK Goabluore
MareMaTHueckoTo thpouTta, Ha KoTopom padoTana W paBoTaer Bee
VREJAHUHBAKMUAHCH apMHEA COBETCKHX MATCMATHKOR, Ho orpaano To,
uTO W 3TOT yuactok ponTa okasaacd He 3a0bThM COBETCKHAMH Yul-
ublmn, Guy Opoledady 3aMCTHYI PAGOTY N0 NONYIADHIAMHE HCTO-
PHH M TEODHH 3THX 3214y CPEAH MOI0AeKH H MOOHTESeH MATEMa-
THKH, caenatn O0JbUOA BKJIAA B DA3NUTHC TEOPHM 3HAMEHHTHIX 3a-
nauy ApeBHOCTH A BHECTH TeM CaMbiM CBOW JAenTty B pelienHe 6o.b-
moil § CA0MHONR 3ajaud, crodulell neped COBETCKHMH MaTeMaTHKa-
MM; JOTHATHL H IPeB30HTH HAYKY KAMHTANUCTHYECKHX CTPAH, B Ha-
lle BPEMSA HEBOSMOMHO HANHCATL NAVMHYIO HCTOPHIO 3HAMEHHTLIX
zafay NPeBHOCTH 6e3 ananuia o A0JMEDN OUSHKH BAMHLIX De3ynb-
TATOB PafioThl PYUOKHX B OCOOEHHO COBETCKIX MaTeMaTHKOB B 3TOR
OBJACTH TIAYKH.



Monyasapuaauust 3HAMeHHTLIX 3A/1a4 1PEBHOCTH
B Coserckom Comoze

Mo mepe Toro xak B CoBetckoit Poccuu pocne «ieac JaHU, ApH-
OOIABIMIMXCY K MATEMATHKE, owlywancy Goaplloit HEAOCTaTOK B
yueBHOH M HAYIHO-IOMYJIAPHON IuTeparype N0 MATeMaTHKe H 10
HCTOPHH MATeMATHKH. yCHJIHJTC.ﬁ HHTepeC K .HCTUPHII H K IHeko-
TDPIJ.!M BONpOCAM TEOpHH IHAMEHHTHIX 3anav ApeBHOCTH. BTOT HH-
Tepec MOMMepIKHBAJCH HA BCEX STANAX PA3BUTHA COBETCKOH Haykd
1 KYALTYpol, CRugeTeabCTsOM  3TOTO ABJAIDTCS  KHUCH H CTATLH
COBETCKHX YHYCHWYX, 4 Tawie KHHDMI 3apy0emNLIX anTopos, nepese-
MedHLle Ha PYCCKHN A3biK, COAepHAllHe 3IeMelTht HCTOPUH H TCO-
DHH 3THX 3a71au.

Omnoft W3 NepBLIX. KHHT Takoro poja Buiaa kuura B. L. JleGe-
neBa «3uaMeHHTHIE eOMETPHUSCKHE 3aaaun Ipepxoctit» (1920 r.),
npefnasHayeHHad aBTOPOM <«IOHOMY JOGHTENIC MATCMATHKH® H
enuTANBOMY yuutemwo», [Toguepkupan GoablUVio poJib 3HAMEHHTLIX
3ajjay APEBHOCTH, X MCTOPHA W oduwell wctopud Marematuky, B, 1.
Jedenes nucan: «Hetopusn jser Bo3MOKHEOCT TIOHATh IVITY HAVKH,
BAMBAA B Hee JKHUIAL W TaybOKo BCKpBIBan ee cyllaocth.. MeTopus
nofyKnaeT K TBOPUECTBY H YA TIOTOMY HMEET OrpOMHYIO HeliocTh
Aaa ofimero obpasoBaHHTs., ' '

" Beaex sa Hen mogpwauck xumru I, H. [lonosa, C. ©. JamkceBH-
ga, C. A. Boromonona, craten H. M. Hecroposuua u.B. C. 3., nepe-
Box xuury A, Anmepa u ap,

Bonee #aHTEHCHBHO ﬂ&ﬂ}’ﬂﬂ’pﬁaaﬂﬁﬂ ITHX 248044 npopoauwiach B
30-e npeasoenHnie rofet. OcoBeHHO MHOTO KIHMT, COIBPIKAUIMX $.e-
MeHTH HCTOPHH H TCOPHH 3THX 3ajad, GnA0 iepeseleHo B 3TH [0-
Al Ha pycckuil Aanik (Buneifituep, Ledren, Hexapr, Kenaep, KaeitH,
Annep, ¢6. «O Kpajpartype xpyra» u 1p.).

Bonemyo poabs B DOOVAAPHIANHE PACCMATPHBAEMBIX 3ajaq B
Halleft cTpaHe cHrpadd H paSorhl comerckux martemathkos: H. T,
Yeforapesa, H. @, Uersepyxuna, A, O. lensdonza, . 1. Mopay-
xaii-Bonarorckoro u JApPYruX, — COMEpKAIIHe BAMXKHLIE De3VAbTaTH
LA coppeMenHON Teopuu 3THX 3amaq. Mz Gubauorpadun  muamo,
4T0 3a MOCASLHHE OBAMIATE MNATE JeT AHTEPATYPA, HTDARLIAA POdb
B MOTIYAAPH3ALMH SHAMEHHTHX 3aTa"  JApeBHOCTH, TOMOTHHAACH
MHOTHMH KHHTAMH H CTATLAMH,

B nociepoeHABIE FOLEl NONYAAPHIALHA JHAMEHHTHIX 3a7a4 Jpee-
HOCTHM B HAllell CTpPade 3aMeTHO VCHIHAACH, IT0 BHINO H HI TOTO,
4TO B 3TOT MEpHOX OLITH TEepeBelcHul 1Ta PYCCKHA H3bK  pabotwl
Esrnuna, Apxumepa, Fayeea, Afva-i-Bada, an-Bupynu, oOany-
Myca, O, Xafawa, [x. Kauwm, Baun nep-Bapaena, Kypaura u
Potunca, Crpofixa, Byp6aku w npyrux, colepmamiue 3JaeMeHTH

228



weTopHM 1 Teophu 3tax sajad, [lospnnoce GoJbLIOE FOJHECTBO
KHHI ¥ CTaTeit COBETCKHX ABTOPOR, B KOTOPbLIX H3Marajach HCTODHE
H Teopdasd HeKOTOPHIX U3 3THX 3ajau. O WApoKOM pasMaxe monyns-
puU3auMK 3paMeHNTWX 3anau apesHocr B Copercrkom Colwose roso-
PHT M TOT (haKT, YTO CBEJEHHA 06 3ITHX 3afaHax BRJIWUANHCD H B
HEXOTOPbIE vueGHHKH, SHIHKIONE 11N, B HAYWO-NONYALPHEE H MOMA0-
nexHMe wypunaaw, Hanpumep, B camoe nocaeanes BpeMA B Hyp-
nane «Havka o muzup» (Ne 10 w11 3a 1971 1) w B XypHane
«KBant» (Ne 5 3a 1971 r. w Ne 1 3a 1972 1) onyGaux0BAHL CTAThH
0 ypcae m, O KPYTOBHX JYVHOUKAX W O JeJeHHH OKDYKNOCTH Ha
'pa'BlthE UaCTH. BEIMETHD ‘_\;'BCJ'I'IHIM.TIOCB HHCJAO ABTOPOR, MHIIYUIHX Oﬁ
3THX 3afavax. OrpOMHEI THPAXK TAKON HayuHO-LIONVIAPHOH KHHIH,
kak «Tpi anamenutole 3aaanu apepdoctH» B, JI. UncTakoBa, H MHO-
rokparroe nziazne kuurn A, L xonsnnka «3agaua JIeJeHHT Kpy-
ras {(mocofHe 17a yuuTeqell) TOXEe TOBOPHAT O DOABILIOM HHTEDECE
v napona Hamefl cTpansl K HCTOPHH MATOMATHKH H OCOOEHHO K HCTO-
PHH H Te0pHA IVAMEHNTLIX 34147 IIJIJQBHD‘CTHE'.

Hceropna 3HaMeHHTHIX 341,89 APECBHOCTH
B TPYAAX COBETCKHX MATEMATHKOR

[lepes COBETCKAMH MATCMATURAMH W HCTOPHKAMH MATCMATHKH
CTORMA 1T CTOMT 2471AUA —— CO30AHHUE HAVIHOH HCTOPHH MaTeMaTHKH!
o0UIefi, OTIEALHEIN CTPAH [ OTJeNbHLIX BETBeH MaTeMaTHKH,

Onupancy na ravBoKoe H3yiIeHHe HCTOPHUECKHX (PaKTOB # HA
MADKCHCTCKO - JEHHHCKYI PHaocoduio, coBeTCKHE yueHble MHOTOE
yHe CAenajd B PelieHHH 3Tofi npofaeMbl H 3aHANN Beayuiee Mmec-
TO B CO3NAHEHM HAVUHON MCTOPHH MaTEMATHKH,

Tlo neTOPHH 3HAMENHTHX 3a1ad APeBHOCTH HATMHCAHO MHOMO
KMUT ¥ craTed, pmaunsas or EpfeMa u o mawmx aHel [5, 48, 80,
96, 140 17 ap.]. HeKkoroprie cOBETOKHe MATEMATHKH BHECHH YTOUHE-
HHA B u3zecTibie (PAKTE H3 HCTOPHH 3THX 3ajad &39], npyrue of-
NApUIOBANH HENSBeCTHEE HAM 1o Toro dakrse |1, 3, 6, 61, 105
n ap.]. Bee 570 BAMHO AT ACTOPHH 3HAMEHHTHIX 3a]lay JIPeBHOCTH.

Hcenonpayva dakrst 4 HMeloLlnecd pafoThl MO HCTOPHH 3THX 3a-
nad, COBETCKHE YUeHble NPHCTYOHIR K CO3TAHUI0 HAYIHOH HCTOPHH
AHAMEHHTHIX 3aTat IPCBHOCTH,

Hamn 61100 npeInpuisaTel NONETKH pellleHHdT HeXOTOpLIX BONLPO-
CON, NMEBIINUY BaxcHOe 3MateHte DPH cO37aNHU TaKOA HCTOPHH, KO-
Topas 6H «NPABNALHO X TOUHO 0TOOpaalta npouece paspuTHA» Teo-
prn 371X 3aza7. C 37Ol {eILio pelleno paccMarpHBAThE HCTODHIO HE
Tpex, a nATH 3azay. Mo paccMoTpend BOMPOCH O NMPOHCXOXIEHHH,
CTHMYJIaX, OCHOBHLIX 3TANax DPasBHTHA TEOPHH 3HAMEHHTHX 33431
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ApeBHocTH. Briepnbie npoana/in3upoOBaH DKAAJ y4eHbiX Hallel cTpa-
Hbl B TEOPUIO, TIONMV.TAPHIALNK H HCTOPHIO 3THX 3aa'.

PeayapraTsl 370t padoTEl HACTHUTIO OTPaMKeHL I B JOKnafe as-
topa «H3 HeTOpitn 3HAMEHATHX 32744 APEBHOCTIL» HA 6-M MeMKIV-
HAPOMNOM KOHUPECCE MATEMATHKOB, M OCOGEHHO B famwi KHure®,
Ho paBota no cosmasndi Hayuwnofi HCTOPHH  3HAMBIMTbIN 32147
APEBNOCTH 1L He 3AKQHUCHA,

Bknan cOReTCKHX MATEMATHHKOB
B COBPEMEHHYI0 TEOPHIO
3HAMEHHMTHIX 3a/a4 APeBHOCTH

[TDH KdPDAKTEPHCTHRE POAT COBETCKHXY MATCMATHKOB B HCTOPRHN
FHAMEIHTLIX dajad APeBHOCTH ocofeHHD BaXKHO MPOCTeidth, KTO U3
HHX H KAKOH BKA41 BHEC B COBPEMEHHYI TCOPHIO 30aMEHHTHIX 34-
nau mpesnocrd. COBCTCKHE MATEMATHKH, Kax Gyv/er BHIHO M3 1a1b-
pefimers, NOOHANCE 3AMETIEX VCIEX0B B paipalorke TEOPHH Brex
NHTH HHTePeCYIOWHY Hac 3dalay H 341N B 3TOM BEAVIIVIDY POJIb.
HaunGonee cylecTBeHHbE Pe3YALTATLl HX HCCASIOBAHHA OTHOCHATCA
K rTeopui AyHouek. Ho Mol mauHeM ¢ 3@4ain O KBAILPAaType KpyTa.

Keangpatypa xpyra

Kax BHiHO H3 NpelmIylLero, 3ajaua o KBaapatype Kpyra mpr-
aneKana k cefe ocofoe BHUNMANME MATeMATHKOB H mobHTenen Ma-
TemaTHxH. He 06010 €& cTOPOHOI M MATEMATHKH Hallefl cTpaibl
H. @. Yersepyxnp (p. 1891 1) B croeft knure «leomerpiueckue 0o-
cTpoeHHA H Tpndawmenus» [95] Moxasan BOIMOKHOCTL WIHPOKOTO
HCTIOADL30BANAA METOLa MOCICAOBATEAbHLIX NPUGIHKENNE LIS pe-
UIeHHA KOVCTPYXTHBHBIX 3a71aU, B TOM UHCJE M 327184 0 CIpAMAEHAH
OKPYMIIOCTH, O CTHOAHUI TIPAMOM B OKPVIKHOCTE # 0l yLBOEHHH KY-
6a. IMpn 3TOM OH HCOOML3OBAN W HEKOTOPBIC PE3yabTATH Dinepa
w H. B. Byraena [16] o npuMCHCHUN AJropuTMOB TPH HAXOHIEL-
HUH KOpHEH ypaBHeHHil

f(x) =ap® Fa x4 L Fae— =0,

K KOTOPLIM CBOIATCH KOHCTPYKTHBHILIC 3a1d44,
37ech 7Ke Mbl PACCMOTDHM DEllenue 3alatd o CCHOATun oTpes-
KA MpAMOR B AYTY OKPYIKHOCTH € MANHBIM LEHTPATLUBIM VIVIOM CTO-
coGom, npumenensniy 11, ©. YersepyXunbiM B yKa3aHHOH KHHTC.
Ecau uckomast gvra panHa otpesky npamoit CBp=x, a paguyc
ayrm R=1, To peaudHia COOTBETCTRYIOWErD LEHTPANALHOTO  §Ii3

X
To#e pasma X. [locrponm yroa DCBy= ¥y (puc. 913.  Tlpose-
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new Buccextpucy storo . vriaa CB; u omy-
crum Ha Hee nepnepguxyasp us B, Torna

X X
CB,=x cos — .BraccerTpica yraa—=—,
22 22
X X
T, O CBy=xcos— cos —.
22 28
: e i
[IpodomKasn JeleHue YIJos TOnoaas, OY- S g
len HMerb 118 OHCCeKTPHCE !
X X X B0
CBo=x1cos— - cos -2—; Ccos T Puc. Bl

Ilvers Touka D—rpegenbiasn  TOUKa [OCISIOBATENLHOCTH  TOHEK
B.j. B[, Bn.

Tarna CD=xcos

X X
co3 —
22 2

113 thopmyan Ditnepa a9 PA3n0KEHA 8in X B ORCKOHCUNOE (POHI-
seleHde, T. e
3 X X X
slnx=Xxcos — - S o
: SO0 Copnind ;

@3

SIAVET, UTO

ainx

=2sin R
2

cos T
CuaexoBateanso, CD ecTh Xopad MCKOMOH IYTH ORDYIKHOCTIL Bsas
Teneph ueHTpadsHsiil vroa COD=2/DCBy, onumen H3 TOHKH O
parvveon OD uckoMyl Iyry, IJdHHAE KOTOPOH Momer Oblib CKOIb
yroAHO Oou3Ka. K JaHHoMy otpeiry CBg.

Tax pelidencs 3afgaua, ofpaTHAA CIUDAMIASHHIO IVTH OKPVIED-
CTH, WIH KBAJDATYRE KD¥rd.

B co3gaHMH TEODHM TPATCIENASHTHHX THCEJ, ABJIAKUEIC pas-
neTHeM HAcH 3pmATa w JInngeMaHa, COBETCKHE MATEMATHKI A QO
Teawgoun, . J. Mopavxai-Boarosekosi,  P. O. Kysemur, A bB.
Wuanonckiii W APYTHE CHICPAAH PEIIAIDWLYI0 DOJb, 4TO0 BHIHO H3
wororpadus [29] K n3 odsopnux crated B cbopauxax «Marema-
tiKka B CCEP 2a 30 ¥ <. 3a 50 ner», a raxme ¥3 [47]. Mmu uay-
yellbl cBONCTEA PASTHTHLIX TPAHCHCHAETITILIX YHCET BHAA o b, pe-
uicHa 7-a npofaeva PunsGepra. Fx nien moayylian passurtie B TpY-
4% COBETCKHX H 2apy0eiinblX YISHBIX.
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B 1953 r. B «¥cumexax MareMarTHUeCKHX HayK» Oblia omyGaHxo-
naga Gonbwas crates A. M. u M. M. fIroom «DaeMeHTApHEE. BH-
Bog GopMyn Bananea, JlchifHuna u Diacpa aas  uHeaa m» [106].

AnTopul yxasupamoT IefCcTBHTEALHO CPABHMTEILHO Ipoctofl cno-
cof moayueHRA hopMyan BataHea:

o 2 2 4 4 6 5]
2 71 s 35 571
(cxm. cTp, 84—86); dopmyaw Jderbunna
n 1 1 1
ot e Y S s cM. CTp. 86),
i 3 5 7 + ( i )

7 l 1 1 :
OPMYVAH 3Minepa — =1+ — - — 4 — 4 .. (em. erp. 92).
i opuy pa — i 32-1 g s 1 p. 92)

Mu 3peck ocTanOBHMCH TOILKO HA BHBOAE (Gopmynas Jiaepa’.
Apropel ormpaBafiores npu atoMm ot ¢opmya Myaspa B Hbe-
TOHA:

(cose—i ging) " =cos nu+-i gin na=cos"e-i clscos" usina—
—%ac0s" 2 ginfa—i c*ucos" ~Yusinie 4 (3}
CpapHuBas MHUMEE yacTH (3}, noayuum
sin na=r'wcos*"! @ sina—c3ncos” g sinda--

~cBweos" S sinSa— - (43
HIH ) 3 _
sin ne==sin"a[cle ctg”™ la—ci ctg” Pu+-cfn ctg® S — ] . {3}
KT HIT
Cuyras n=2m-1 HeuerHnM, a a= — , rae k=
n

~om + 1

=1, 2, .., uMceM sinng=0, sine®0. Torga na (b) caepver, urc
MHOMNTETE B CKOOKe MQAACH OLITH paBeH HY.IIO, T, e,

clam+ ctg®™ o—clpmtpctg? @ 2u—cgm i cbg? T ra— - =0 {6}
Ecau B3%Te Teneps YpaBHEHHE
clymsy X™—c¥mt X Ibofmey XA o =), {7}

TO M3 NPEALIIYIIErD caenyer, UTo KOPHAMI ero G6yaAyT
R KTt
xr=cig’— =clg? k=1,2,+ m. (8%
'8 n g om 41 i -
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Bripasus cymMy Kopsei (7) uepea ero ROsQHHUHEHTH, TOAYUHM

2 I C.ns n—ljy(n— 2

clg? i +ctg? 7k - totgt — = —— T {__).':_._} (9)
i n n cpt 6
Ho tax kax ctgu—+1=-cosec?u, 70 G6YICT Replio PaBEHCTRBO
2 m (n—1)(n—2j
P L Jese? — 4 .. kcese? i £ S i 48 +
n n 1 6
n—1 M= ]y{n+ 1 .
-+ = : Lk i (10}
2 &

HspectHo, uTo 114 VIJIOB MePBOfi UeTBePTH sina<o<Itga o BC-
JIHYHHHL 3TH NOJO¥ATEALIbL; CIeI0BATENLHO,

roraa H3 (9) n (10) BETEkaer, 4TO

Lo o) <[2)h B+ + (o <g Dt

2x ) LI
H.IH

az ) B v 2 1

—— e — == "1 — I +

& (I n}tl n){“_l_ o2 32+ b
1 o2 1 i I
S | | — — +~ — 1
Toank A |\l n )lxll fl )" (l }

rie n=2m-+1, Ho npx crpemaesun m (4 <71e10BaTe/IbHO, H 1)

k GecKOHOWHOCTH mnpasad W jaesad gactu (L1) crTpeMmaTes X OAHO-
a2

MYy W TOMY e Ipeleay 5 OTKYIa 1 TNoJaydaercsd topmv.aa

Siaepa:
nZ H 1 i
=14 —+— -t
6 22 3t 42

Cawm Ditnep, Kak puaso us «Boepenuss {cy. erp. 102, 152), noayuaa
sty (opMyay Gogee CAOKHBM cnocodon, PaccMOTpeHHBH 3iech
BLIBOA AOCTYIIEH daxe HEKOJILBHHKAM, Hm MOEHO BOCHOALIOBATLLA
B KPVHKOBON pafore €O WKOAbHHKAMH WM MPH TTEHHH (pakyabra-
THBHOTO Kvpeca Mo anrefpe B cTapllux xilaccax,

Hapsny ¢ MOCKOBCKHMH, NEHMHIDAICKHMM, Ka3aHCKHMH ¥ Jpy-
THMH MATEMATHKAMH SAMETHLIN BWIdj] B TeOopHid) 3HAMEHNHTHIX 3a-
14y apepnocTH nwecan pocrosekue martemarurd, H. J Mopnyxai-
Boaroeckoi (1876—1932) B uepepie roasl CoBeTckoit BAACTH yiIe-
JA;7 MHOTO BHHMAHHSI PelleHHw CJIOKHLX BUIPOCOB, CBA3AHHLIX C
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TPAHCUSHASHTHHMH wHeaaMu, B 1927 r. ox onySauxoBaa GORBLIVIO
pafory «0 HEKOTOPLX CROHCTBAX TPAHCUENIEHTHLIX YHCET TEPBO-
ro kaaccas [73]. B medt gan pax oflIdx TEOPEM TeOPHH TPAHCUEH-
MCHTHBIX YMCENd, B TOM udcae H  OyfJHKoBaBUIMKCA UM PAEbIIEC,
B yactniocTd, siech JOKA3HBAETCH TEOPEMa O HEOOXOMHMOM H I10-
CTATOYHOM YCAGBHH TOMC, uToBL MHOIC ¢ GHAO TPaHCIEHARITILIM,
1 naercd KaaccHbHKAUHS TpaBcnenIenTiny uncen, A O. Ieabnponn
E ofsoproi crathe «OWEepK HCTORHH A COBPEMEHHOD  COCTOAHUIL
TEOPHH TPAHCHEHIENTIHX 4Hcen» (K, <ECTecTBoIHamHe H Map-
cuams, 1930 Ne 5,) o6 yxasausol patore Mopiavzai-Bonresckoro
nHcad: «3HaYeHHe 3100 PAGOTE B TEOPHH TPANCUEHIEHTHEX WiCEN
OHEeHb BEJAMKY, H 3HAKOMOTEC ¢ Hel 00f3aTeblo I7st BCeX HHTEpe-
CYIINZCH 3THME BOIPOCAMES, ;

. M. Mopayxa@-Boatopckolt Goisl OIHHM H3 [EPRHIX COBETCKHX
MATEMATAKOB, HAUARWHX paipaforKy KOHCTPYKTHBANH CEOMETPHH
B TLiockocTH JloGaucBexoro. PesyawTath erc pabot B pabor B. ©.
Karana mOocAYMHAM TONTKOM H K paapaGoTke TEOPHH 3HAMEHHMTLIX
3aja npesHocTH B reoMmerpun JloBSauesokoro, O NMOXroTOBHN K
NCYaTH CNOIHANLHYK cTaThlo «O ayHouxax lunmnoxpata Ha maoc-
Koty JloSavenckoros (1950), o He yenen ony6ankosath, Oco-
6EHTI0 BaXIIKE Pe3yaAbTATH CONEpXammce B <ro pafiote [72]. no-
coawendoft 100-neTnw co BpeMeHd HOABASHHA reoMeTpdd JloGa-
tescKkoro.  OCHOBONOJATARDISC 3HAMEHHE HMeETd era  TeopeMa:
«B mpocrpancree Jlofayesckoro ¢ MOMOIbIO UHPKYAA H JHHEHKH
BOAMOXKHL! NOCTPORHAR 2-r0 nopAIKa H KAKOTO WCOMAHO Kfracca».

STa Teopeya OTKPLIR2JA HOBYID CTPAHMILY B HCTOPHM IHAMCHH-
ThiX 34744 JIPCBHOCTH, I ToM YHCAe H 3344711 O XBaipatypo Kpyra.
Bonpochl TEQPUA NOCTPOCHHA B II0CKoCTH JI0SAYCBCKOrD TIPHBIE-
KaJin €ro mTo uocaenanux Jot &uzud. Ha paspalorky ' 5THX Tewm
O DPHENTHPOBAA H HEKOTOPHWX H3 ¢BoHX yuwenmkoe (H, M. Hecro-
poenu, K. K. Mokpuuues). OcEOBONONATAIOIY O pOdb A8 TEOpHH
TeOMEBTDAYECKHX NOCTPOenHt B magekocti PUMana HrpaeT H padoTa
A, J. Mopaoyxaii-Baatonckoro <0 wTefHODOBCKHX TIOCTPOEINAY Ha
cthepe» [74]. 3aech Toxe A0KA3aHA ODOHOBHAR TEOPOMA A KO-
CTPYKTHBHOH reomerpun Ha cdepe: «llns Toro, uTobu ma maocko-
cTH PHMana Gbl10 BOIMOMHCO NOCTPOSHHE € TOMOWLIO DHPXYIA |
NHHeKH, HeolXoaHMo B ASCTATOUHD, UTOOLI ou0 GLlI0 INOCTPOEHHRM
2-ro NOPAAKA TOLO HAH HHOTO Knaccas®,

Onupascsy Ha 3T TEopeMb, MATEMATHRH, I CGCOGEHHO POCTOB-
ckde yvuensxn n  noeaegoearcan S JI. Mopayxai-BoaTtosexoro,
34/I0MKEIH OCHOBH TeOPHH 3IHAMSNATHX 3aiad JIPEBHUCTH B HEen-
KIHIOBEX TeOMeTPHAX,

Pamenuio 3afadd o xBaApaType Kpyra B reoMerpdn Eskanma
¥ Ha maockoceTn Jlodanesckoro noceAmer paa padot yaennka A. I
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Mopayxaii-Bontonckoro, paforasiicro B Poctosckom  yHHBepcCH-
rete, H, M. Hectoposuua (1891—1955). B 1923 r. on onyGaHKoRan
crateio «Kpanpatypa kpyra W DOJHCEKIHA yraa s 4-MepHOM [PO-
cTpaHcTBe» [72], colepKaulyl OPHTHUAABHBIE CHOCOG TOUHOrD pe-
WeHHs 3TUX 3alau.

3TH zagann oH pellacT ¢ no-
MOLLLIOD BHUTOBOH JHMITHI, B3ATOA 7
Hd MpAMOM KPYTOBOM wlLAHHIDe ]
< paﬂﬂ‘_\{CUM OCTIOBAHHA 11 ILATOM
AR, papuwum R (puc. 92), Pas-
DEPHYE BLIPE3ANHYIO MACTE HOKO-
BOH  TOBEpXHOCTH  TWNIHHJIPA,
OTpaHHYEHHYID OKPYKHOCTBIO OC-
HOBAHHMA, Mepnby BHTKOM BHH-
Tono#t  aunuil 1 AB 5 IIOCKYK
durypy, noiyiraem NPAMOYTOJIL-
Tl TPEYrONRHHK, QLRI I3 KaTe-
Tos kotoporo R, a sTopoi 2xR.
[Tromage 3TOTC  TREVTOIbBHHKE
2aR-R

paBHa TAOWIAAH  KPYTa

nR2

B naasnchmem H. M. Hecro-
poswy padoTan no O0.4CTU Teo-
PHH TeOMeTpHYeCKHX HnocTpae-
HiIll B JAOCKOCTH JIDGAUCBCKOrD.
[lanpusep, s JTAIl o onydan-
kopan B 16840 1. - Godablyio
CTAThIO ﬁFEDMETpI—lHBCK'HE 1no-
CTPOEHHA B UPOCTPaHCTse Jo-
Gauesckoror, a B 1948 r. — <O
KBaAparype Lpyra o HHPKYIATO-
pe KBagpata T NOPOCTPAHCTED
JloGaucpckoros, CoJepmanne 9THX H UPYTHY paBoT ol aarem
BRAOYHA B Monorpatdin «l'eoMerpHuieckne NOCTPOLTHA B IL10CKO-
ctu JloGauesckoro» [76]. Sra momorpadma Hapaly ¢ MOHOTpa-
e A. C. CMoropesckoro (em. ctp. 221) cnnaeteancrsosana o0
VOMCIITHOM pa3BHT]HI HEeKOTORLIX Hen JofayescKoroe COBCTCRUMH
MATeMATHKAMIL

Menoabsya yKasauuyg sbiue teopemy Mopayxait-boarosckoro,
H. M. Hectoponnu nokassinaer pal HOBBIX TeOpeM N pallasT prl
sadad 1A mocTpoenie B aockoctH JloGauescexoro. [Mepemecs He-
KOTOPEIC 3HAMEHHTHE 33a1aMd APCBHOCTH 1A ILlockocTh JloBaues-
ckoro, HecToposmy 1a.1 1x pelleHuc,
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Ocofenno JeTANBHD HCCAEMOBAT OH BOIMOMKIOCTh IHPKYAATY DL
KBAaJpaTa, KBAAPAaTYPLl KpYra H JeTeHHS OKPYKHOCTH Ha paBHLIe
YacTH, 3203493 0 UHPKYJASTYpe KBAAPATA, KAK M3IBECTHO, CBOJIHTCS
K TNOCTPOBHHIQ TAKOTO paguycd xpwvra (r), utofb miowans sTorso
Kpyra

.
Snp=4nkgsh91£;

paBHgAdCh MIOWAITH JTAHNOTO KBAApaTa SJ:!Z.II(E{QH.-—-EM!)’
rue k — nmapamerp npocrpancrra JloSauescKoro;
2wz — CyMMa BHYTPEHHHX yIJIO0B KBAJPATd, KOTOpAsT B Ten-
merpun JloGawesckoro weHpie 2r,  CJoegoBarenbHo,
JOMMKHO BRITIONHATECS DABEHCTRO

471 sh? Jh-{ I P, (12)

EC;I]! EI-—H=4.TIZ(':) Hm — PALHOHaabHO HAH MOMET lﬁthl:. NOCTROEND H=
PAIIHOHAABHBIX BEAHUHH O¥TEM KOHEUHOTO UMCTA W3IBJISMEeNHs Keal-
paTHEIX KOpHedl, To ypanHewne {12) mpuMeT BHI

T
4sh?— =2 wan sh —= l’jf A B (12"}
2x 2k / 2 4
Ha ocuopannu TteopeMum Mopayxahi-BonToRckora momno Toraa
VTBEPIKIATE, 4TO PadHyC Kpyra, PaBHOBEIHKDID NAHHOMY KBajapa-
Y —
A
r=2kArcsh l,f‘ e
4 2 4 L]
MOKET ObITb NOCTPOBH LHPXYAEM H AuHeHKoE., 3TAUenusa o JIAKIW0-
YeHpl B rpanunax O=w=2. B uacrHocTH, apud w=1 noayuaercs
CAVuall UHPKYAATYPH, paceMoTrpernki emle 5. Boasan.

CreroBaTe]bH0, B TFCOMETPHHE J10044eBCKOTO 3adauya 0 LHPKY-
ASTYPE KBajapara CTAHOBWTCA AJAredpanueckoll U B GeCUMCASHHOM
MEOJKECTBE CIYYdeR OHA OCYIIECTBHMA HHDKYJAeM H JHHeHKOH,

3al1d4a 0 MOCTPOSHHH KBAJAPATA, PABHOBEJWKOTD AAWHOMY KpYy-
ry B adacckocrd JloGauesckoro, oxasanack GoJee CA0MHOH,  dewm
LMPKYIATYDA KBAAPATA, H KJIACC KBAJAPHPYEMBIX KPVIOB YiKe Kieac-
Ca UHPKYIATHPYEMEIX KBAAPaTOR.

H. M. Hecroposuu noxasaa, uto aanaua o kRaapaType Kpyra o
maockecTd JIoGaueBCKOTO sKBHBAJCHTHA 3ajaue JNeJeHHH OKpyH-
HOCTIL

Kpowe Toro, H. M. Hectopoeuu cfpaTia  BHHMAaHHC M Ha 70,
TI0 TAK KAK CTOPOHA BIUCAUIOTO B OKPYMKHOCTL pajvyca I nipa-
BUALHOID L-YrOJbHHKA ONPENSaeTcd YPaBHeHHeM

sh 2™ = sh ~Zsin l,
I K n
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T0 [IeJIOHUEe OKPYMHOCTH Ha 11 DABHBIX uacTefl HHPKY/JIeM H AuHef-
T

£0ft BO3MOMHO BO BCEX TexX CIyuasx, Korga sin —  [Opeacras-
n

JAeT BLIpAKEHHE, MOCTPOSHHOE H3 BIHHHIE NPH NOMOILE KOHRUHOTD

HyHOIA ]}aJlHDHﬂ.ﬂb}lth Dnepauﬁﬁ H HzBAeineHHd KBAJPATHLIX KDPHEﬁ-
I
B yactHOCTH, TAX  KHK 3JHAYEHHE 5in 5;  ~ HaXoIuTcA B pe-

IVALTATE  PRIIeNHs UMM YeThipex KBaApaTHRIX YpasHeHHH, T. e
OTpeaenseTcs nocTpoeHHeM 2-ro nopsaka u 4-ro Kjacca, TO K3 Teo-
pemb Mopayxai-BoaToBckoro clelyer, 4To HHPKYJeM M JHHeHKOH
MOMHO NOCTPOHTE 34- H 17-yroasnuki. 3710 NOCTPOEHHE BIEPBLIE
ocyueersun A. C. Cworopxesckufi [89]. Paccmartpusasn sajavy o
waamparype wpyra, H. M. Hecroposut noxasnBact, UTC ONA CBO-
AUTCA & HAXOMKIASHHIO y¥IVIa (¢ XKBAJApaTa, PARHOBRNHKOro Kpyry c pa-
AAYCOM T, KOTODHIE MOMHO TIOCTPOUTL LUDKyJaeM H JHHefiKoh. Yroam
© 33BHCHT OT T H HAXOINTCA M3 S =8:p, T. €. H3

k2 (21— Fxr) = 4a7k? sh? —
2K

HITH
dmish?— —2n—da. (13)

2x
: ( T, |
3awmenus B (13) sh?,~  uepes )

\'\. 2 Iy
H
r
e?i& +E_2‘K :
——uepes ch g » TIONYIHM
2 [ch ——1 ) =21—1a (18
\ E
Iz (13") maxopum
I r
a=n—-—ch — . (14}
2 K
[la g reoverpun Jodavesckoro
0o —,
. 2
C1eloBaTebHo,
1<ch — =2, (15)
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Hz (14) Buino, ur0 A48 DOCTPORNHA YIua ¢ HCKOMOFO KBangparta

T r T
ny:np nocTponte  yroa f= — c¢h —, rie ¢ch — =2

2 i Y
M3 reopedsl 0 J8JEHHH OKPYIKHOCTH  H3DECTHO, UTO C NOMONILIY
WHPKYAS ¥ JHHeliky MOMKHO DAa3ACAHTL OKPYIKHOCTE (HIH YTOu 2n)

D
—, coan n=2"P,P; ... P+,

HA 4MCIO N HAM TOCTPOHTE ¥ribl W=
n

mem=0,1,2, .., aPi=2" L 1lumP=1.
r

£l
CaeloBateabio, yroa B= ol {8 TeEM CaMHM H
= K

yroa u=n—_p) MONKHO MOCTPOUTL € NUMOUIbLID UHPKYIA H Junefi-
F i

KH, ecoH ch  —  vaoBaersopAer (15), 1. e, aBanercA HempaBHML-
H

HOil npobuio, u B 3uaMenarene apobu croar uwcaa Pepma. Caeno-

BATEALND, JOMMKHD OEITD

TR T B (16}
R n

rae 0=Cm=<Zn # m-n — B3aUMNO-NPOCTEIE C Nn.
Tax, sanpuep, nppn=3 u m=1, 2 goayiuu

a3+ 1 Fi
ft=n——=—
2 3 &
H
T 3+ 2 b |
g=mn—-— = H
2 3 fi

npun=4 y m=1, 2, 3 moayunm

3n n b4
=5 T gt
npan=>5, m=1, 2, 3, 4, umeem
2n 3t i a
— 5 w0’ a0

Bce 3t vran MOXHO NOCTPOHTB UHpKyaem # apHefkof, Crezosa-
TEABHO, ¢ TNOMOIIBLIC 3THX #e AHETPYMEHTOR MOMKIQ MOCTPOMTL 1
KBAJIPAT ¢ YUJIOM @, PABNIOBEJHKHE KDYTY paauvca T, VIOBAETBOPSH-
HoueMy [13{‘
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[Tocac sTHx HecaeoRanuf CTAN0 HCHO, 4TO B NpocTpancTee Jlo-
GaueBCKOro 3pfAUH O NBPEYAATYPE KBAAPATA H O KBAJApATYpE Kpy-
ra "BJAMIOTCH 3afallaMi aareOpanuecKHMH N B OECKOHRUHOM UHCTE
caydaes paspelinMp WHpKyIenm u Juxelikofi. Ilo u 8 reomerpun Jlo-
OaueBcKorp B HecuHCAEHHOM THCIe CAVUARE 3TH 3alaud He paspe-
LIMMEl UHPKYIEM d JdHHeRKod.

ny2 . o

ITanpumep, npn a= —— KBANpaT  TIPEBPALLACTCA B KPYI

R Voo qw
paduycom R, onpepensieMpiM #3 QOpMyIH E‘hgx_ =T
H NOTOMY CTPOHTCH UnpKyvacMm u auHefkofl, Ho Kkpanpnposats xpyr
UHPKYyAeM H JHHefKOfl c 5THM panuycoM IEBO3MOMHG, TdK Kak

"4 |2 ny? o
yron g=ag— — :-_._ Heb3A NOCTRPONTE LWHPKVIEM It

JAHHeIKOH,

TpHceXuHA H NOAHCEKLIHA YTaa

Dra 3anada ToXKe NPHBICKANa K cefc BHMMAuMRe MHOTHX COBET-
CKHX MaTeMAaTHKOB H Jw0HTeIcH MateMaThku. OcTanoBuMcA 31echb.
Ha HEeKOTOPLIX pPO3yJbTarax, MOAYVenNuX NPH PELIeHHH HMH ST0i
3anaun,

C. @. Jamxeeny 5 1922 r. uszan B bpsarcke Gpomiopy «flene-
HHe YIa HA TPH PABHLIC UACTH MPH NOMO-
uig erpucerimmonas [36]. Cnocob Hamike-

BHYA  NPEANONATAN HOOO0JAb30BaHHE He Wtk
TONABKO LUHDKYIAA H JHHEHKH, XOTA AaBTOD YT
370 He orosapupaer. KOHCTPYKUHMS 3Tero v =l
«TPUCEKUHOHa» He GesynpeuHa, H oH HC Ha- / \
WCT NPaKTHYCCKOro npuMcHeHHd. Ho mosnp- 0 1
JCHHE 3TOTO COUHHCHHA CBHJCTENRCTROBA- /
J0 Q TOM, 4TQ H B MEPBLIE Ojh CoBeTCKOH \ ;
BAACTH NPOABJSCH HHTEpec K 3ToR 3aja- \,./
ue, A B KagecTeBe mooUIpeHHs 3a ITO H30O- W
petende  aBTopy Obla BLIMAH [ATCHT

Ne 75968,

JI. A. llpy6ko B cratbe «TpHcexuns
yraa», onySankonansoi s 1952 r. [100], ¢
NOMOWBI0 METOAA TIOCACHOBATENLHEX MpH-

Bnvmennit pemaer 3amauy c Jofoi  cTe- h
neubw TounoctH, IlveTh Tpefiverca, ua-
TNPHMED, DA3NETHTh H& TpH paBlibleé YaCTH Pue. 93,



vron AOB (mmu ayry AB, puc. 93). Hedim ero Ha TpH  paBsHbe
1
4acTH (NpEGIHKEHHO, MOXKHO Ha raas). [Noayuaem ayry All= i

AB. Ha xopae AB otknaguisacy orpesok AK, pasmmi xopne AT
Yepes Toukn H n K mposonum xopay HN, Ha nponoaxennu KoTo-
po#t oTnoxuM oTpeaox NM, papuwfi anamerpy okpvauocTH, [Ipone-
Af MPEMYI0, IPOXDAALYVED Heped Touky M # ueHTp OKpymHOCTH 10
NepeceUeHHsT ¢ OKPYMHOCTRI0 B Touke C), Gygem umers <ZAQOC, =

1 B
= -E-/_ADB, npubauxawmuiics Kk HeTHHHOMY yray AOC. Pac-

cvarpusas reneps ayry AC; smecto AH u montopas Te e paccyx-
neHHd, Mu 00ayaum yroa AOC,, ne obo3nauenuwfl Ha puc, 93, ene
Goaelle mpubauxalomuiics xk LAOC u 1. 1.2

HspecTHo, uto aad pelleHua 3aTay OIf eJeleHHOrO THNA (pelle-
HHe KBaNPATHWX YPaBHeHHfl, BHUHCICHMe MIOWAACH TpanclMil H
Ip.) TpHMeunAwTcA CNCOHATLHLIC UCPTeKH-HOMOrpaMMbl. Co3xaHa
Hayka Homorpadmsa, JI. C, Baox, mpuMeRaa uicn pykoroanTene co-
BeTcKolt HoMorpadwuecxoll wkoas . A, 1t A, A Traromaepnix, B
1963 r. omyfauxkopan raasy «[IprMeHeHne HoMor pauy K peluenyio
3ajladd o TPHCEKUHH yriaa» B kuure B. JI. Yueraxosa [97]. AsTop
MOKA3bIBABT CHAYaNd, KaKk MOMHO [OCTPOHThL HOMOIpaMMY ypas-
HEeHHA TPHCEKIHH yIva

sin Jo=3sin a—4sin*a
< MOMOUWIBIO ITHDRYMTI H JT[{TIBI-I-KH, fIPHUAR 33 TOPU3OINTANBHYIO OCh
sinm, a 3a BePTHKaABHYIO — sin 3a. IloavueHnasn rakum oGpasom
KPHBAs, BRIPAMAIIAN 3aBHCHMOCTE sin 3o or sin @, NOSBOAAET
Pa3meaHTb OCTPHI yroa Ha Tpu pasHble uacry [97; 75].

3atem B 3TOH rMaBe paccMATPHBAOTCH <¢BHVTPeHHHWE W BHELL-
HHE KPHBLIE TPHCEKIIWH YTJI0B NepBofi ueTRepTH oxpy:Kmoctus, «le-
JIenre yT1a Ha TPH DABHBIE YACTH, NMOIL3YACE yauTkod IMackans»,
«Homorpamya ajia TpuceKUHH OCTPHIX ¥ TyOHX go 180° yraom»!d,
Mu Ke 3gech B KauecTBe NpHMepa paceMoTpuM ToqbKo «[leteHHe
VIa HE TPH PABHBIE YACTH, MONL3YACE HOBOH YAUTKOMH»,

Hozof ywIuTKOE aBTOP HA3BIBAST KDHBYK, HATOMHHAIDNIYIO VIHT-
ky [Tackand, cOCTARIAOMYIC RMECTE € OXKPVAKIOCTBIO NOMOIpaMMy
TpHCeKUMH yraa (pue, 94). 'eomerpuueckoe Mecro roUeK 3ToH KpH-
BOIl noayyaerca caeayoumiuMm ofpasom. Deperca B kauectse BasH-
ca kpyr ¢ paguycom OA. Hs O nposenesm paauyent OAx u na npo-
doneitusax X orTaomuy orpeaxn AMe=AAx, Touku Mx coegn-
HUM TIapnof annued, 370 U Oypet noeas yautka. Homorpammoit
Tpucexutd yraa CAB ssastercs 8 9ToM cayuae BepXHAA MOMYOKPYHK-
HOCTS K BePXHAA N0T0BHHA HOBOH yauTeW. Coenunum touky C ¢ O.
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Torna ZACO= ;— L CABM,

Maremaruskn 1w CTYIeHTH [Poctos-
CROTY YHHBEDCHTETA TOME BHeCAU
Caoml Jdellly B pelenic 3anaddl o
TD}‘CE;‘I{I.IHH H NOJHNCERIIHH yraa.
H. M. Hecroposuy B ynousuyrofi
Buime pabore [77] (cw. erp. 235)
¢ UOMONRIO BHHTOBOH JAHHHH (oM.
puc. 92) aenenve yraa AON  na
PAPHBIE 4acTH CBeJd K Hesenuo of-
peswa NP na pasupie wactu (N —
1044d  1epeCceucHs CTOPONE yraa
AON ¢ OKPYMHOCTRIO KPYra — oc-
HoBanus UHAHHApa, P - nepece- Pt .

Yenut NePHEHIHKVAAPA K MIOCKOD-

CTH OCHOBAHUA B TOYke N ¢ BHHTOBOK NHHIed).

Ecan NM;=M,M,=M,P, 70, npoBcs #a UHIHHApPe OKPYKNO-
cru gepes My u My «napannessnuer oxpysuocrs ANC, moavanm
TOUKH HX TMepeceqeHus ¢ BHHTOBOW JuHued (P, u Pg). Onverun na
HHX [CDReNAHKYAAPEL HA OCHOBANME UMAHHIPA, [OJVUHM  TOUKH
Ny 1 Nz, coenunnp xoropsie ¢ Totkofi O, pazienws yroa AON na
TP PaBHBIE TALTH. DLIEBHILIIO, 4YTO ITHM CclocodOM MOMKHO pasie-
autt yroa AON Ha awoe uneJo paBHEIX Tacrei.

B wnure «leomerpuueckue nocrpoenws B mmockoctu JloGauen-
CROTO» OH NMOKAdLIBAET, 4T0 TPHCEKIHA Yraa n naockocern JloGauen-
CROTO dHAJ0UHYHA S'I‘Oﬁ 3aiaqde B TAOCKOCTH E'BK.‘IPU[H,

. K. Mowpumes B crathe «O Tpucexuus yraa, otpesxa nps-
MOH 1 TpeyroibHHKa B maockoctd JloSavesckoro» (Vu. aan, Pocer.
e HH-Ta, 3, 1955) nokasan, uTo TpHeeRuua yraa noitockoctu Jlo-
danepckoro TaKQro e Xapakrepa, Kak M B MAocKocTH EBwkauga,
T. €. B ODLIeM CIVUAe OHA He paspelliuMa MADPKYIAEM H JHHeHKOH, HO
C}"li_l.,l"{'.'l‘P-}“ET fecuucaenioe MITOMELTED }’F.‘IOB, ABTHUIHXCH TIHDKYJIeM
H JIHHEIKOH Ha TPH PARHLC YACTH,

PaccMoTpuM ellle HEKOTOPLIC PC3Y/IBTATI B pELUENWH 2Tofi 3a-
laud, woaydeHHele Ha kKadeape pucmefi matemardksn PV n omo-
caeiHue roan!?,

Ha
e Qs M FED By .
cos o1 sin np= fco.&;— -+1isin — J =¢0§" — 1l cos" Tt —
L 1 n n n
i B nn— 1) e s o T
A8 — — ——— s —gin? — —
n 2l n 1

16 C. E. Beacaepon 24]



i — 1y (n—2) W

; o M o P i T
—i cos™ % — gind —— - J-itsin® —-.
31 1l 3 mn,
[Ipu
v P
n=2m-+], — = =a
+ n 2m + 1

H [DOCJse 3AMEHH CTeueHeH CHHYCOB TTepe3 KOCHHOVCE, NOAYVTHM

cosngp==hy cos?Hg—+-becos®™ a4 = 4 ... + ... bym—yeosta+byucos o,
Oboanavasn

a=2co0s ¢, x=2c05 ot =205 ——
2m 41

H TNMOACTABAHT BMeCTO bsi X JHAYENH!I, NOWIYYHM YPablinernde rodai-
COKIHM VIaa

E‘ (—1y* (2m + 1)! (2m — k)! e
. ) (2m — 2x + 1)1 (2m)! &l :

ang pemenus koroporo (c momompio IBM B3CM-4) coctasaena
NporpamMmMa.

T

Ecau bei npencrasate 8 Buge I (—1) CxC¥aw+y, o
k=1

m  m
cos = 1._2.[. k§[ l:—l:li'(:“‘ C¥ymy cog?™ ¥+ g

O6o3maune cos @ 4epes y, a ¢o3 ¢ yepes al, moayuam aag n=2m--1
VPABHCTIHE MTOJHCEKIHHN YINIa ¢ B TAKOM BHOS

m m
2 O (1) CuC¥ymyy y2-2l_gl=0, (17)
j=ad k=i
B gacraoeru nps n=2m+41==3 T, e m=1, xz (17) noayuaerca
YPABHEHHe TPHCERKINH yraa y*—3y—a;==10.

Hs (17) nonyuaetcg ypasieHue JeneHMa yraa Ha 3, 6, 7., pas-
numx yactei, llon6upaa aateM 3nayeHHs ¢ H3 WHTEPBANa H3MeHe-
HHA COS @ TAKME, YTOGK KOpPHH COOTBETCTBYIOLUHX YPABHEeHHH CTPOH-

Y g
JHCh ¢ MOMOLIBIO DHPKYJAS H NHHeHKH, NOCTPOHM €05 — H  —.

Ti 1
Ilpu HeKOTOPEIX 3HAYCHHAX &, COOTBCTCTOYIOICE YpamnenHe Byjier
HMEeTE KODHH, CTPOfLIHECH C OOMOWIb0 KOHHUCCKHX coueHHH, H yTOs
@ DyIeT NeJUTLCE HA n PABHLIX YacTcH ¢ MOMOIIBI0 KOHHYBCKUX CB-
yennit, Hamy nonyyen oTBeT H Ha TAkOH BOUPOC: WakHe YIIL (Y-

m
I'M OKPYKHOCTeR) BHAA Q== —— I HeJsrcd Ha k paBHEX uacrefh
HUPKYACM H JHHehKoH?
242



mi
Tlycte p=— — , e m W 0 BIaHMHO-TIPOCTHE  HEJHe YHCAA
n p

i
Torza cnpapcaimea  Teopema: «¥Yroa g= — Aeadtes nma K
n

PABHIIX UACTER HPKYJIEM H JMHEHKOH TOraa M TOALKO TOTI4, Korna

e S i L 8 H T — B3aHMHO-TIPOCTLIC Ognne YHeaa A

r — uucno Fayceas.
JNoxameMm HeobxoaumocTh 3T10T0 yoaorus. onycthm, uto yroa

E mn - -
p= — MOXHO PA3AENUTH WHPKYIeM w anneixoi na K pas-
n

HblX Yacred, T. . MOIKHQ MOCTPOHTL YITH

P mg  sm 2has
g= —=——=—Hi 2gh= — (n — Heace).
r 15:4 K r

Hyxuo mokdadrs, 910 r — aucao laycea.

PaccMorpum yroni B, KaK UeNTPadbHBIA  yrod e AHHAYHOMN
OKPYKHOCTH, KOTOPOMY Ha OKPYRKHOCTH COOTBETCTBYeT TOUKA
Z=celf, Ho ecam MOXKBO NOCTPOHTE Yron 2d, T0 MOXKHO NOCTPOHTDL

ons

HD 1 r -
H TORKY KOMOJEKCHOH  TJIOCKOCTH Z==¢'* =e i. Tax xax
S ¥ r BIAUMHO-TIPOCTHE WHCAA, TG CYUIECTBYIOT TAKHE UEMLIE 4HCAa
E ons

— 1

h n [, aro sh-+rf=1, Tak kak Touga Z=—e¢ I MOMKET OBITH

NOCTPpOCHA UAPEYAEM W JHHERKOW, To MOKer OuTb HOCTPOEHA H
2nsh Parf Bn | 2

i i —r-—l(sh-l—rf] —i.

T I
Z1=¢ e T =e [

Ecnn Zp —— BeplriHa Ha BEMECTBEHHOHR OCH, TO Z; ABAsIETCH BepuiH-
HOR NPaBHABHOFO r — YTOALHHKA H €C MOKHO NOCTPOHTE UHPKYAeM
0 MHECAROM, T. €. OKPYMHOCTE MOMKHO Pa3ie]HTh IIa I' paBHBIX nac-
Tcil UHpKYAEM M aunedwod, korna r — uncao [aycca. [locratou-

m
HOCTL VEA3amHore YyOAOBMA AeJeHHA yTIja ¢=— — N na k PARTTEY
Tt

yacrell MO0 AOKATATD T2K:

m 5 .
Myctth, — = — , te v — l'ayccoBo 4uciao; NYRHO ROKAZATSH,
LI LY 4 T
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UTO MOMHO LHPKYJIEM H JHHEAKOH MOCTPOHTL yro:[%_._gg , rae
‘ 2

2m
1="7 Tak Kak r — wicao Naycca, To no rcopeme Caycca oxpysk-

HOCTH J@IHTCH UUPKYAcM M JAunefikofl na r paBnmix  dacred, T. €.

LWEPREICM 11 AHHeHKON MOAHO NDCTPOHTh ¥r0oa g =47 . Cienosa-
i.

TCALHO, MOKHO LUHPKY/IEM H AHHeAKOH ILOCTPOMTE H Yo

a 2m ; mm [iv .
— 8= — 8= — = Teopema noxasana,
2 r TR i

Bonpoc 0 nOJIHCCKIMY ¥II0B WHPKYAeM # JHIEHRKOR B TNOCKOCTH
JlofaueRckoro pelllacTes TAK e, KAk H B minookectH  Esxauaa.
H Boobuie Bre KOHCTPYKTHBHLIC 3a1a49H, He 3aBHCAUIHE OT aKCHOMBI
0 0apanieqsloOCcTH, B MIOCKOCTH JIo6aueBCcKOro pelamnTed Tak Ke,
K4K 1l COOTBETCTEVIOWHE MM 3a1aul B MaockocTd Eepxaunmga.

B naockocry JloGavesckoro nupxyacM H JHHCHKON ToXe cTpo-
ATCA BHPAKEHHA PALHOHAJABULIE H KBAJPATHYNHC HPPATHOHAMLHO-
crit. M1 Bonmpoc o paspelinMOCTH KUHCTPYKTHBUOH — 3a7aud ©o man-
CKOCTH JloOAUCBCKOTO CBOANTCA, CJIgIOBATEAbHU, K BOLpPOCY O paa-
PELIMMOCTH B KBAJDATULIX PAAHKANAX YDABHEHHA, K KOTOROMY CBO-
AWTCA 337844,

3aiaun o TPHCEKNHNH H LOJHCEKIMH Yraa n naockoctd JloGauen-
CKOTO — 33784l anrefpadueckHe —— M PellaldTea ¢ NOMOULLIO Af-
redpaHyeckuy CpeacTs,

CienoBaTebio, pesynbTaTL TCOPHY TOMHCCKIME VIJIOB B mAQC-
KocTH EBKANIA mepedocaten 6ea uaMenenys o miockoorl Jlobayes-
cxoro, CIpaBeIHBEIM OCTAETCH Takme W ypashenne (17) nomucex-
iy yriaa . M npu Tex sHaueHHsx 4, OpH KOTODBIX OHO PAapeilinyo
B KBAIPATHLIX PATHKAJIAX, BO3MOMKHA NOJHCEKLMHN YIiad UHPKYAEM
W AHHeHKON. ITo CNpPaBeAdHBO H AJA NOJMCEKIHH VIIA B MA0CKO-
cti Primawa,

O tpucesunn yraas p maockoerd ERKIHLa HATHCAHO MHOTG KHHT,
HajldeHo MHOro ClLocoBOB TOWNQTO H NPHGTMKCHHOTO AeJCHHA vivia
Ha Tpd paeunle uactd. M3 peayawraTos, nosvuennux ma nawefl xa-
helipe, HA30BEM TONBKO HEKOTUPSIEL.

Bunousvennp veron Jexapra u Cn03a B HCNOJIE30BAHHH KOHH-
veekHx ceueHnil F (X, y) =0 npu TpHCeKUHH Vivla, HILEM TAKOe ypas-
Helde OKPYACCTH (x—a) 24 (y—Db)2=r®, ur06m abcuucca onuon
U3 TOUCK MepeceueHHS OKPYIMHOCTH ¢ KOHHUECKHM CcedeHHeM VIOB-
AeTnopana ypaBHeHuio x3—2=0 uan 4x*—3x—h=0, Tem camwm
3AMAYA CBOMMTCH K HAXOMIEHHIO Taxux g, b u r, utobu  BHULOANA-
J0Ch YKA3AHHOe philte Tpedopanne, TIpiuem nias NpocTOTBl ypaBHE-
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Hpe saadnca Mu Gepem B Bule X+ (i) =1, ypasxeHue na-
4}

[
paboan y=cx® a runepboan y== — ., [lapas 3atem C HeKOTO-
X

poc UKCTOBOC JHAUCHHC TIPW PElIS8HHH CHCTeMbl YPABHEHHH ONA Ha-
XxomacHnu @, b # r, noAyyaeyn pewenye sapaun, Cuorema ypas-
HelHH mas  HAX0H(IeHHa a, b, r nmoayuaercsa B pedyabrare [OpH-
PDABHUBAHHA KOIPHAINCHTOR B MHOrQYIenax 4YeTBepPTOR  CTeneHu
IpH OAHWAKOBRIX CTenensix X, OOHII H3 KOTOPLIX DNOJIVUEASTCH B pe'
SyAbTaTe HOACTAHOBKH Y, BEIPAKEHHOrD Yepesd X, H3 yPaBHCHHR Ko-
MHUIECKHX CEeUeHHi] B ypaBHEeHHe OKPYIKHOCTH, 4 BTOPOR — N pe3ydib-
TATE NOYMHOMeHAAR X°—2 Han 4x3—3x—h na gunehnndfi  MUOMKH-
TeMb, TRHe KO3QpHIHERT TpH X moaGHpaercd Tk, 4yTobBl  WIEHH C
x4 noCae NpHPABIHBAHHA MHOTOMARHOB ¥YHHYTOXKHIHCD.
TpuMeHHTRABHO K TPHRCEKUHH YIIa 3TH paccyyaents B Ciyuae
F(x, y]-=}r;¢32= MPOBOIATCA COCIVIONIHM 06pasoM: 1aHbl ypak-

¥enws napadoasl
y=cx* (18)
H TPHCEKILHH yraa .
4x*—3x—h=0, (19)
rae h=cosa, X#COS% . Hyxuo wafiTe napamerps a, b wrs
ABHCHMH ()l\'.].)‘_\,f}KIIDCTH N
. (x —a)*4 (y—b)*=r* (20

rakne, uToOw adcuucca TOUKH NepeceueHHs napabois 1 OKPYHHO
u -
c1H Bhaa X==c08 —. [NomeTapass y==cx’ B (20), no.yuum
3
et (1- 2cb) x*—2ax+a*4b*—r*=0. (21}
Peuns 3To ypapHeHue, uafileM aBCuHccel TOUCK  nepecetenii

mapafonu n oxpymuoern, o xopna (21) sapncar ot 4, b ur, Ko-
TOPBIC MI H OJAKNIE BLIGPATL TAK, yrobr kopHH (21} GblIH KOPHA-

M B (19). JoBursca 3TOr0 MOMULO, YMHOAHB (19) na "3 cZx ou

ypupaeHaB Jestie yactu (19) u (21). Uroful 3TH MHOTOUICHBL Obl-
AOAMHLl ObITH PABHBEIME KO3(MQHIHEHTH NPH OIHHAKO-

AN PABHLL,
EuX CTenenux x. [1pHpanias s1H KOSQQHIHEHTb, MOJYHIHM CHCTEMY
h .
I—2cb=— - fam—rct, eifbi-ri=0.
4
OTKY1a HAXOIHM -
3 1 B o (3 lE'("c")Q
= = —_— Q= —0C r=— e | L — ¢?
8 o 2 ' g s ¢ 8 .
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Ecau ¢ cTpOHTCA UAPKYJNEM M JHHelRoHR, TO 2, b @ r TOXe cTpoATca
uapKynem n aunefixofi, Tem campiM Gyner onpeneneno # x. B vacr-
Hoern, ocaH c=2, a=90° h=c0s90°=0, T0 b=1, a=0, r=1.
Torpa, mnogcrasisa  Hafaernuce aHadedus s (21), Oyfem wuMeThH

——

& 13
4x1—-3x1=0, x=cos 5~ =c0s J°=—5~+

JTo YKA3WBACT Ha TO, STO B AAHHOM CJy4ac yroJ o JeduTcs Ha
TPH paBHble YACTH IHPKYJIeM H JHHERKOR'S,

Hs KpHBHX, KOTOpblE HaMH HCHOJALIOBANKCH AAA AENeHHd VI/&
Ha TpH papHble YaLTH, pﬂ-C‘CMOTpH'.‘rI TONBKO OJAHY H3 TAK HazWBAC-
meix kpHBeX Lyte, DTH KpHBble — rEOMETPHYECKHC MOCTA TOUEK,
A8 kotopulx £ A’AP naxoautcs B OnpeleneHHOM 3afalHOM CTHO-
weann x yray PA’B (# k yray PA'A). Jlan pasAHIHEIX SHAuwCHHE
3TOr0 OTHOWENHNE noJayuyaroTes paanuunsie Kpassie lIyre. Mur pac-

. !
CMOTPHM TOALKO TY 113 3THX KPWBHYX, Aas koTopod LPAA'= o

PA’B (puc. 95). ¥papuenue ee B Jlexaptosofi cHcTeMe KOOPAHHAT.
Jun2 — 23

yi= , raea=AA",
2%+ a

Ppz. D5

OueBHaNO, 4TO eCIH 5Ta KPHBAA Raua u Tpebyeten yrox ¢ (£LLMN)
pasmennT, Ha 3 paBHble WACTH, TO, IOMECTAB BEPLUIHHY €TI0 M B Tou-

Ky A’ u nanpasue olay W3 cropoi (ML) vo AB, Bropas cropoua
nCpeceuer KpuBYIo B TOYKe N U Z_N_AM=;]3—- ZNML (p cuay oc-
HOBHOI'O CBOfICTBA 3TOW Kpusof). MOXHO TPEANDJAOMHTE, 9TO &CAH
ZPAA = ?] ZPA'B, to xpunas Wlyre Gyzer nMeTh YpaBueHue
NsToft CTeNneHH n C ee TMOMOINBIO MOMHG OyieT vroll ¢ PasiediHTs
ne 5 pasnmx uacrefl. Ecmnm we ZPAA'= 1 /PAB, 10 C mO-

n
MOLIBI CoOTBeTCTBYIoNel xpupoil [yre Moxno Gyler paifeuTh
Rallblil yroJd Ha 0 paBHLIX yacTeir'd.
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JedeHHe OKPY:HOCTH HA PABHbIE YACTH
B HECEKJAHAORKX recMeTpHIX

3azana o NENEHHH OKPYIKHOCTH Ha DPARHBIC 4acTH (NoCTpoeHHe
NP AEHIBHBIX MHOTOYTOJNGHHKOB) B HCEBKIHIOBMX I'COMETPHAX Oblia
TOCTABACHA W pedllena coBeTckuMu Matemarnkamua L. JI. Mopayxah-
Bonrtosekuy, H. M. Hecropopnuem, A, C. CMoropakesckHM, COTPYA-
HEKAMHE 1 cTyldcHTaMH kadeaps pecuwelt matemMaTarn PLY.

4. M. HecropoBru na ocuusawnd pesyapratos L. I, Mopay-
xal-Doaropckoro nokasan [76; 145], uto aTa npobaema B MIOCKO-
oru JlofauescKONe HMEeT TOT e XapaxTep, Urce H B TCOMETpPHH
Eskaumga, On Joxazan Taxe, TTo 3Ta 3a7a4a M 3an44a 0 KBajapa-
Type Kpyra SKBHBAJIGHTUH MEMRIY co0O0i. Bynyun anrefpa:yeckH-
MH, $TH 3a/laMH B GeCcuHcIedHblX c/AydadX pa3pelinMbl LEPKVIEM H
aunefikofi. A. C. Cmoropaescknit (1896—1969) snepsuic ykaaan
189] cnocob mocTpoeHHs B TAOCKOCTH Jlo6aueBCcKOTD LHPKYAEM H
JBHERKOH NPAaBHIbHELY MHOTOYTOJbHHKOB, B TaCTHOCTH OH NOCTPOUT
NpaBUAbLHBIE TATHYIOALHHE H CEMHANUATHYTONbHHE,

Crocob MOCTPOSHHA NPABHALHBIX MHOTOYTOMBIHKOB CMOTOPHKCD-
CKOTO TIO CYLIECTBY ONHPAeTCA Ha CAeIVIONLYI0 TeopeMmy: B NJo-
cxkoctin  JloGauesckoro MAas Joboro n>6 cyulecr-
pyeT oTpe3ok R, KOTOPHIA ADPAAETCsl CTOPOHOH Mpa-

A B
BHABHOrO N-VIOJRHAEA, BIHCAHHOID B OKPYMKHOCTh
papuyea R, JloxasaTegabCTBO: JZAHB OKPYMIIOCTH
¢ pagiycom R 1 A AOB (AB=R) (puc. 96), Bui-
cora ero OC, LAOB=yq. H3 A AOC mmeem Y
R P R R ) Puc. 96.
ch —==sh R gin —=2sh — E-]l——-sin——(L
2 2 2 b 2
R l
u . ch —= i 22
2 2sin X 1#£)
R L
Ho npu B=0 ch -;—::; | n, CARNOBATENBHO, ~— ¢ = | nan
E Sl ——
oy l P 7
20 — -f:-?- ; omyna—?— < T I3sectHo, uto xopna  AB Oy-
2 2 i
. d n
ueT  CTOpOHOR  MPaBHILHOrO  N-YTOABHHKE, CCIH ==
n
o P T & :
B cayuae, xorga AB=N. & < < hm g — . Takum oGpa-

[

301, UTOGH cyiecTBoBada xopia AB=R, nyxuo, yroGul sHIOIHA-
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n 14
< — puan n>==0,
3

JIOCh HePASeLr IBO

il

3To rOBOPHT O TOM, UTG B reoMerpuil  JloSauycscworo  CyigzeT-

BYIOT Takle OKPVKHOCTH, KOTOPHE MOMNHC PAazienuTh Ha 1 PASHLIX
uactell nupryacM pacrsopa R.

HMenonnayvs stor merod, A, C. CMoropmebexnit B 1948 - mo-
cTpous B aaockoetd JloBauepcxoro mpasuabubiil 17-yroamuk {397
[locTpoense ouens rPOMOZAKOE, MEL €70 371eCh HE NPHBOLUM.

Tax Oull OTEPLIT NYTh MOCTPOEHHR MPABMIbLHLIX MHOTOY
KOB (feJlelis OKPYMHOCTH Ha PABHEIE HacTH) B reoMeTpHu
HERCKOTO,

Hanm vaaiocs NoKasats, 1o Pl d0CTPOeHHd IPABHIALHLIY Mil0-
FOVTOABHUKDE B IIOOKOCTH  JI004YUeBCKOr0 MOMKHO  NOALIOEITHCH
H ApPVIHM cHoco00M, B OCHOBE KOTOPOTO JIEFKHT TEOpeMa: B MioCni-
et JIoGaucEcKOro MOMHO HOCTPOHTH NPABHABHBIA N-VIOJLHEL (LH#]-
Kydey M guneiikedl 1orda I ToABKO TOT1a, KOria

n=2% pmy n=2P Py - Pm,
rae k=0 — nenoe wpeno, a Pi —- npocthie  paanuunuie  smoau

Gepuma: i
Pi=2:" 41,

- - - ﬂ
Hefiernurensiio, 13 AAOC umeenm sh AC=zh R sin —
n,

Ecau painve oxpyRuocTn B, B KOTOPYVIO BNHCAH  N=yrO/6LmK,
E78

sLiOpan Tak, uto shR=1, ro sh AC=1sin - Orxyaa srisHL,

urg sh AC OvieT KBAaJpaTHUHO-PANUNKAJBHEIM BBIPAKEHIEM OLHD-
. ) Lo

[PEMOHID ¢ =in e S 5)-’,'].':!'1" KBAAPATHITHO-DANRLAI b~
[} Il

HuIM B TOM H TOJALKO B TOM CAYYAC, CCAH N ABIACTCA TAVCCOBLIs 1« he-
JOM, CITO ChledyeT H3 J0K4d3dTeIRCTRA COOTRETC-TB}’TﬂTllCﬁ TCAPEML 14
naockocTd EBkanina.

HaMmu paccumoTpeno nocrpoeyie DasiiuHbMil clocodamu o lo-
MOILBLIO UHDEYAA M IHHENKH IPABHIABILIX MHOTOVIONBHUKOE 1D
n=43,4, 5, 6,10, 15 a1 17. Ho nawy noctpochus B miockocri Jlo-
BAYCRCKOFO MO CIOMKHOCTI MATo OTAHMAoTes oT nocrpoedufi A, C.
Cwuoropakesckoro [89]. '

Mul nonntanuce TAKXKe TEPEHECTH TPH  IHAMEHHTLIE 3&NAUH
APeBiocTH H B TeoMeTpHio PuMana, rie oHH 40 3TOTO, MO-BHINMOMY,
NHKeM Ile paccMarpisanick, 3U18Cn PACCMOTPHM TONLKO HOKOTOPIE
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BOMIPOCH, CBA3AHHEIR € NOCTPOEHHEM [PAaBHJIBHEX MHOIOYI0OJABHHA~

KUB B ILIOCKOCTH Pumawna.
JlerKo MoKa3aninaeTcs, 4To NOCTPOeHHe MPaBUJALHBIX MHOTOYTO/b-

HEKOB ¢ UHcaoM cTopon 2% w 3-2% ocylIecTBAAETCA TaK e, Kak 0 B
maockoctd Eexawaa n JloGauesckoro. 31eck 0KAa3LBACTCA CTpaBen-
JHBO{ W obuiaa Teopesa: MPABHNBHLIHE MHOTOYTOJALHHE C UHCAOM
CTOPOH 1 MoMKeT ObITh TIOCTPOEH B ILIOCKOCTH ‘PHMaHa TONMLKO B TOM.
cayuae, ecan n=2"P;P, .. Pm, rue k=0 — uenoe uncio, Pi=
9241 4+ | — mpocTHe pasznduHLEe YHCAA HAH PABHbIe elHHHIC.
Jloxazatenwcreo 5TOR TeopeMu: nyers xopia AB — cropona

2

NPaRUIBIOTD  N-VIGaABHHIKA, yron AOB= — ., [lpopeaem
n

OC_LAB (csm. pue, 96). Henonbsysn oxay H3 ¢opMya TPHIOHEMET-

pun Puaana, sannem

T R N B (23)
Il

a i

o
Noaokus R= P NOJIYUHM  8in AC‘:? sin —, (24)

n
M3 nocaexnelr GopMyan BHING, 1To 8in AC sp/asercs XBaipaTHulo-
n

g It 2
PaiuKaJdLHL M BLIpAKENIHEM 0AHOBPEeMEeHHO C 51l "n— , 4 SIn '

KB&II.]'.IElTH'WHO'DHﬂH:Kﬂ."IhHHﬁ B TOM H TOALKO B TOM caymae, eCjH n-
anagerca CayecosnM nkncaom, 1. e, n=2P,Py -~ Pm,
Cle10BaTCILHO, e1d 0 — [ ayccoBO YHCIO, TG CTOPOHA NPaBHL-
n
HOTD N-YIOAbHHKA, BIMCAHHOrO B KPyr pandyca T 118 OCHOBA-
nun teopemn [l JI. Mopayxait-BoaTopexoro, KOTopas cnpaBeldiH-
Ba H JIIN NJOCKocTH PHMAaHa, MOMeT GLITL MOCTPOENa LUHPKYIEM H

JiHHe Ko '8,
Pewenne aafiaum 0 HejIeHAH OKPYHHOCTH
Hil paBHsle yacTH B naockocTd EBkanna

Teopusn 3Toli 34,1a4M TPOABHHYTA OCHOBATENLHO: co3aana of-
Ulan TeopHd, HafieHs MHOTHe CMocOoGH TOYHOO H NPHGAHMEHHOIC
Aenennn OKDYMKHOCTH Ha pasubie vactH. M Bce Xe pan ponpocoe
3TO TPOAACMBL OCTABTCA HEPCUIEHNHIM W B Halle BpeMsa. B nocmen-
HHQ TOMBL HQKOTOphTE M1 3THX BONPOCOB rlpna.ne}{a.rm BHHMAITHE
Hamei Kadeipsl H CTYAEHTOB, CNCUHANHIHPOBABILHXCH NPH  HEH.
HaMu noAyycHbl HOBLIC Pe3yabTaThl, HEKUTOPbBIE H3 HHX NPHROAATCH
B NAHHOH HKHHTe,

Jna nenenus QKPYHHOCTH HWIOH AVPH €€ HA N PAPHHIX
MOMKN0 HONOJLIDBATE KBALPATPHCY, onipaib ApXumena, KBaipaTpH-
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cy Yupuraysa v apyrue xpunnie, Mur paccMOTpUM 316Ch, KaK MOM-
HO € IOMOUILI KOCHHYCOMJIHEL H CHHYCOHABI MNOCTPOHTL  CTOPOIH
OPaBHABHONG O-YTOMBHHKA (TOTHO M IPHOMHKEHHO) .

Mepswi coocod. [Myers xan kpyr ¢ paanycoMm R=1 n rpadunx

2n
dyukunn y=-cosx. Ha ocn OX omknaswmaem orpesok OM= — =
n
4 n
— — (puc. 97), Bemuunna 3T0r0 OTPC3IKA, OUCBHIHO,

-

gyner

-BEJIHIHHON ¥ UEHTPaILHOLO Y2 ¢, KOTOPHil COOTBETCTBYCT CTOPO-
He NPaBHILHOIO N-YTOJIBIHKA (dn),

[Tonoxun, B wactnocry, n=8, Toraa

2; 4 7
0M=q;—-_;’_= e

ol =¥
=1

Pac. 97,
Y1oBui MOCTPOHTE TCMEPh CTOPOHY 8-YIOJbHHKA, BOCCTANEB.IH-
BmaeM MepNeHTHKYAAp B Todke M, KOTOPWR mepeceuet KOCHHYCOKAY B
T
‘rouke D nepuentukyasp MD=cos g=cos e HMa toukn D npo-
sefeM mpavyio napanienpHo OX, xoropad mepeceuer OKpyKHOCTb
8 toukax aub, a OC—a Touxe Oy Torna 00, =MD=co0s/0,0b.
n
Caeposateabno, 0, Ob=Lg= (—4—-) , & npAMas cth=an
{as). Bropo# cnocoG. PaceMoTpuy TOT XKe Kpyr u rpapuK PyHKLHA
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r 1
v=2gin x. Oraomuy OM; = oy OM 71 2 Toukn M, poccTavanau--

BACM MIePICHIHKY AP 10 HepeCceueHud ¢ CHI-I}JCOIH[OI:I B 1ouxe I}y. ]._[E[J'

fenankyaap MyD;=2sin ?qj . Ho u3 tpeyroaskiuka COb  mujHO,

«1g Ch{an) =2sin -%. Cacpoparensio, M I} =Cb, 1. e. apaaetcy

CTOPOHON 1-YTONLEHKA,

Tpetuft  cnocod — NPHOJMUEKCHHOrO TOCTPCEHHA — CTODOHKI
1-yroAuHEKa. OH ocHOBan na ToM, wto npi 0° <@ <<30° nyra oxpyx-
HOCTH H KOCHHYcOWAa «Gauakur apyr k Apyry. Hcnoassya srot
VUACTOK COMHMEHMS OKPYIKHOCTH H KOCHWYCOH/b, MOXKHO 0e3 KocH-
HVCOHB, T, €, TOJB3YACH TOALKO UHDKYAEM H JHHEHKOH, 1ATL NTPH-
OukeHnoc moctpoeHde an(n=>15), Hcnoawaya tor XKe nmonykpyr

2n
i pacemarpusad, nanpumep, vrog COCy= = <30°, MOKHO 1O-

Ayubts TIpHOJHMKEHHOe SHAYCHHC 455 caelyowuy obpasoM, Ila OX

. 314
CTPOMM OTPE30K, DPHOAHIHTENBHO pPABHBIH — & —'2— =1,57.
. n 4 T
3aren #a OX oTKNa HBaeM OTpeauk g= — == — ~—— _ B Hamew
n n
1 I It
ciyuae g= = -2—-: el 13 konua sToro  ONPe3Ka BOCCTAHAR-

JHBAEM INepneHIHKYIAP A0 IepecedCcHHA C OKPYMHOCTEID B TO'W-

T
ke Cyp; coegunus Cp ¢ O, moayuum yron COC,=g= 5 a xopia

CCy, ouesuauo, 6yner (npubanixenso) croponoft  16-yroibnuka.
3aMerny eue, 9T0 MOMHO TAKHM 00pA30M  MOCTPOMTh  CTOPOHEE
I-YIOJABHHKOB H NpH n-<715; 1ua 3T0T0 HYMI0 TOABKO NOCTPOHTb
chauzna 14-, 16-, 18-, 20-, 22-yronbHuKH, a 3aTeM COCMHIHTE HX
BePHIHUE] 4€Pe3 OdHY, H Mul noayund 8-, 9-, 10-, 11-yroaeunkmy,

Jro ke xacaercd G-, 4- H 3-yroabiHKOB, TO HX CTOPOHBL JRI'KO
crpostes ApyruMu cmocoGamu:  Cropony 5-yrOILHHKA MOMHO TID-
CTPOHTH COCOnOM brona unu cnocotom Denopera.

Oanako Haw cnocofi YMeeT 444 OPYTHX N NPeHMyUeCcTse [0
cparEenuo co cnocobama Brona u ®egoposall.

K pewmenwio Bompoca 0 HOCTPOEHHE NPABHALHLIX MIOTOYIOJBLHH-
KOT Mbl NOAXOAHAH H HECKOALKO HHHMH MyTHMIL  HCCASILOBAIH
YPABHRIHS, K KOTOPHM CBOAHTCA 3a74aua NMOCTPOEeHHst CTOPOH npa-
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BHABHBIX N-YTOJLUMKOB, M CTPOHAM HX KOPHM, TAlOULHE CTOPOHY
TpaRuALHOTO MHOCOYrONfeHHKE, C [NOMOIIBK: H-]JHMBIK YIJIOB,

[Mo ananoruy C TeM, KaK 310 clenano y ALiepa |2, 2456] nnw
MHOTOVIOJEHHKOB NpH n==>5, 7 1 9, HaMH HOJYUeHHT YPaBHEeIM 14
AOCTPOCHHA CTOPOH TIPARHABILIX  MUOIOYIOJAbHHKOBR 1npH n==11,
n=19 g n=237 # ¢ NOMOIILIC TIPAMLY VTJIOB NOCTPOSHbl NPABHIL-
HHe MHOTOYTOJABHHKH ¢ YKA3aHHHIM YWHCAOM CTOROH.

PaccMoTpuM 1aa TIpHMepa NOCTPOEHHC MpaBHAbloro 1l-yroae-
nuka. TNoanayacs MerotoMm cnycka [aycca mpu paccMOTpeHHu

ylbes ] e {25}
Mbl HARLEM YPABHCHHE CTENEAH I1¢ BHINC 5(n2_ : ):
yi+y*—dy? 3y’ +3y+1=0, (26}
Hauboablilull uz koepHaell KoToporo
e 2n
y =2 cos o

InK
(B’H=2cns Tl k=1, 2, 3, 4, 5) H NO3BOJUT  HAM NafiTh cro-

pony npaedaeioro 11-yTonbHHEA ¢ TOMOIIBIY NDAMBIX YTJIOB,
[TocTpoum DPIMOVIONBHYIO JOMAHYI € VYCTOM  BEJAHUMHLI W
snakop koadguumenton (26) ABCDEFG (AB=1, BH_LAB,
tg<-BAH=y), npencrasasiomyio ypasHenne (26) (puc. 98). Huc-
J0 NPAMHX YIIOB I8 ONpelefewHs KOpHeA YpaBHeHHA Meubile
HA eJUHHLY CTENeHH VDARTENHs, B HallleM cAylde 1alo NOCTPOHTH
ueTHpe MPAMHX Yraa, pacnoaaras Hx rak, wrobul sepmuna H oae-
#ana ua npogonxkenuad BC, pepmuya K — na CD, sepuana L —
wa npogonxenan DE u Bepuwrnaa M — ma upoponxkennn EF. Kouniw
370l paspellawiled NPAMOYTOALNON JoManOh HOJMKHEBE  COBHALATH
c Toukame A u G, Tlpuuem Takux paspemlaivHX JOMAHLIX B HAaleM
cayyae Byner NATL (MO0 MHCAY KOpHeH), H3 KOTOPEIX HAC HHTepPecyeT
BH — nauGoasmuii u3 scex kopHell, B rom , yto BH—xopens (26),

vBedHMcs, paccMatpunan moaobubie  TpeyroasHukn ABH, CIKH,
7

KDL, LME u MFG, A 1o, uro BH=v,=2c0s %— , CACAYET 13 HO-

CTPOSHUSA ITOTO OTPedKa.

[1poBenem Tenepb OKPYIKHOCTh eJHHAUHOTO PAAHYCA © LUEHTPOM
B Touke B. ITycre BP=PH, Boceranonum nepnedaukyasp B Touxce
P & BH, koTopbiii nepeceuer oKpyXHOCTh B Bepmunax A, 0 Ay npa-

sHABHOTO 11-yroasHuga.
2a L
Heiierpurensyo, tax wak BH=2cos T 16 BP=1r0s i ®
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.o Zm
a torjia M3 Tpeyroabuuka  BAP umeem PA;=sin ST Cnenosa-

Tedsity, Ay ABAFETCA NEpBOH BepWHHOH npaBHibicro 11-yrofibHHKA,
Coeawnnsg Touky Ay ¢ To4koil tepecenchna BY, ¢ oKpy®uocThio, no-

ayuvar ApAg=apy '8,

Pue 98,

Moo NOLORTH ¥ MOCTPOEHHIO CTOPOR [IPABATRHOIO  MIOTC-
VrONLIHKA, OTIPABAASACE OT COOTBETCTRYIOLULILR ypasHesn#d, n TaIKI'i.\-E
ryrem, Hanpuvep, ypapucHue 1ud HAXDMICHHA CTOPOH n'p_zaﬂl-lg.:"[h
norn 9-yromeuika x*—3x-+1=0 moxHO 3anCATL B mume x*-—3+

1
L =—x?43. Ioaokus y= ——H y=—x243

1
4+ — =0 wmn
X X
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Puc.

H PeLUHB 3Ty CHCTEMY MBYX ypasuHenwfl, nai-
JeM TOuKy IepeceueHHs THIep6oJabl i napato-
Jel. AGcuHcea TOURH nepeceyedda H DYMET CTo-
poHOA NpaBPUABHOTO 9-yroneHuxa'®,

An-Bupyan, pemas sajady O NMOCTPOEHH:
HPABKILHKEK MHOTOYTONBHHKGB, HCIOAL30RAN
BIHCANNBI B Kpyl  panHoScnpeHHEHR  Tpe-
yroasHux AiBiC o nonywenusn  cropois:
ABy=2x opu A\C=B,C=1. Hwmenno rta-
KHM NyTeM OH CBeJl 3ajaul O [oCTPOCHHII
CTOPOH MPAaBHABHOTO S5-yroJbHUKa a5 n Y-
VIOABHHEA g K PEUICHHIO  AJTedpandeckis
ypapHeHnid (ca. crp. 107).

Mul nokasslBaem, 4TO 3TOT CNOCOB MOMKHY
00o0mHTe HA cayyall J1060r0  NpPaBHABHOLIY
MHOTOYTONBUHKE ¢ YHCAOM CTOPOH N==4xt:1i
(YETHBlC 3HAYEHHS I HET CMEBICIA PAcCMATPH-
BaTk), Jlehcradreneso, nyers Tpebyerca  To-
CTPOHTEL CTOPOHY NMPABHALHOTG 1l-YTOJBIHKZ-~
an (npu n nedernsix), Hogoxkum, uto Muw xa-
KHM-To  o6paizoM NOCTPOHJH  TPEyrobIHE
AyBIC co croponamu AjC=B,C=1u A|B,=
=dan==2x, [logameM Tenepr, uTo pelleHHe
3TOH KOHCTDYKTHBHOH 3aJaud — MNOCTPOEHHE
DPABHILHOTO n-YTOJAbHHKA — MOXKHO CBECTH
K NOCTPORHHIO KOpIEH anrebfpadudeckory ypae-
HEeHHS, CTeNeHb KOTOPOTO He BBILLE
n—1

2

Ornoanm
‘AIBE=BEA2=A253:BQA3E.‘1384= L
=Rs:= A:Bst =Bss Ass =
= AetiBu=  (Berg) = Br+1C=ABy. (puc. 99)

HMyvers
L BiAilBiv | =a,
ZABin Ay =B
Jlerko noKasare, UTO
4i—3 41— 1

= I, ﬁj.:
n n

I



du — 1

Mpnn=4k-Ll ui=k uneen pr= n. Uma apyrue yraa

1
B TpeyronpHuke BsAsBs+; pasunl MemAy cobofl M Kamamil H3 HEX
T L
Y= = — . A 370 3nauur, uro Beplinua As:+, coBmamaer
41 1
4w
¢ nepwnaol C. Tlowaras n=4k—1, uyMceM wk= R G nBa
G
APYTHE YIIa 3TOTC TPCYTOALHHKA PaBHLL B KAMKAWIT 13 HMHX
4—3
It 14
5 ax—1 AT —- it — 4KX |- B T F
e ] =t o — P
P 2dx — 1) dx—! n o’

T. €. BepWmia 5T0ro Tpeyroabiuxa Br+, conaaaer c¢ eepmuuoil G
CreaoBarensHo,

Kei

j\]f"l.g—!—A;—A3+ - +AHC =ACnu ¥ Birs Bi|3='B1C_

i=g
HJH, TAK KaK

Ay =2ABiy sin% =4x sin -;ﬁi'. TO

sinf Koo ai—1
1=4x 5‘ i l=4x X sin T,

imr 2 I=1 Zn

i

k k—t .

43 L 4
I=4dx X sin © @an l==4x ¥ sin .

j=1 2n 1==4 Mm

Toraa, n cayuae |1=4-l:+1 HMeeM

1+4x E qul

=1

ot ;: 5 it
— g cosindH — -
i LOs P) 20

11 jed

L
—sin — E cos rh— 4%,
Mmoo gy
C yueras 100, 150
m

cos 2mz= I (—1)7 C¥m cos?® 21 z5in?*!z
el ]



m—-%
N sin 2mz= 3 (—1)! C¥*1gm cos?™ 2L z5in?l g,
1=0

a4 Takme, UTo

" T hi A e
§in— ==X H CO0s Py = }l—x2 , m, NOJTOMHD X2==Y, N0IYUHM

21
YpaBHCHIHE
k 2l=—-1
4 = ¥ (_1)5C29-}.|4i (I_}.)zi-—.s},s-i-J_
i=4 B=Dp
k |
—4 T 3 (—1C% (l—y) ¥y —1=0 (27)
=1 & ==l
CaenoBatenbHo, CTCTICHL ypanHeuust (27) ne Beiute 2k, T, e ne phi-
n—
2
yaeM ypaBHCIHE
E al—1
4 3 rE (___l)s (G2 r-l‘!liJ_‘I [1__y]2i...sy;+l —[—}v’m“]—f—é:{—l:ﬁ‘ (28)
]

=0 =

1
ure . Paccmarpusas n=4k—| aHanorsudey ofpasoM, noay-

: n—|

CTEMENL KOTOPOTO He npeBOCXoaut 2k—1= — . Hanmpuuep, ecan
n=4k—1=4.2—1=7 (k=2), To ypaBHende (28) Gyaer

yi—y?—2y+4-1=0. (29)
HewoTopbie W3 pe3ylabTATOR, MOJIYYSHHBIX HAMH, MB BRJAOYAEM B
ypeno samau LIA JobuTerel  MaTeMATHKH  (CM. npHMeuanusa K
IV ran).

Yapoenuc kyba

H. & Yersepyxuu B cpoeil knure [95] 1pu  pelleHHH 3a]aul
yaRoens KyGa NpPHMeHseT METO I0C]eI0BaTe/bHEIX NPHbInKeHHH.
CyTh 5TOTO MeTOIa COCTOHT B HAXOWYIGHHH NPHOIHACHILIX 3HauTe-
HHE Kopielt ypaBHeHHs

f(x) =apx"+a;x" 14 - Fan X+ae=0. {30)

¢ MOMOUILID ITEKOTOPOTD alropHIMa,

Ecan KoOHCTpYKTHBHast 3amaua ceefeHa k (30) m ax cTpofTes
LHPKYJACM H JHHeHKOH, a HCTHHHOE 3HAYEHHe KOpHA (30) (x) TOY-
1O UMPKYJIeM H JHHERKOH WJH He CTPOHTCA WAH CTpOHTLR H0b-
UMM TPYTNOM, TO ME MOXEM B3ATh TMPHOAHKEHHO® SHAUCHHE KOp-
HA (x(). 3aTem, NOAb3YACH ANTOPHTMOM, IOAYIATH JIYTLIE upHBiA-
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MeHHA K HCTHUNOMY 31AYEHMIO KOPHA (X), CTpOsIIHecs WHPKYJAeM
H gufcHxon. Hrax, nycrs

x=X;4o, (31)
g ¢ — COOTBCTCTRYIDIIAN NOIPEIlHOCTD,
Toraa
. m{z
f() =[(xi+o) =[x)+mf (x)+ 5 () +..  (32)

YMHOXHB npaByio 4acTe (32) Ha HeonpeledeHHbiH MHOKHTENb k
i nprGAaBHB 3TO BHIpamcHHe K DpaBoft wactu (31), HOAYIHM

gt

x =x,+kf (x;) 4o [kl (%) +1]+k i ) o S (33)
O6oanauns x,+kI(x;) gepea Fi(x,), a ocraibHylo 4acth (33) ue-
PCe3 0dg, MOTYURM -

X=F_1fxl} +wz. (34)
[Honoxue Fy (X)) =x» 1 npojoaxas TakuM o6pasomM 1anbllie, Mbl HO-
AYUHM ANTOPHTM AJIf BHUMHCACHHA NOCNEJOBATENBHBIX MNpHOIHNeE-

Huft kopHa X, TTpw maasix @y 1 opr yeaosuu |- 14k (x)) | <21 aaro-

PHTH CXOIMTCA K KOPHIO X,

[Monoxun | 14kt (x1) | =0, Haigem k=— . Buocs nai-

i

1 (Kﬂ
acHHBle 3HaGeRKa k B (33), nmeeM

= () m? 17{x)) my® M {x)) e
g M S e B (35)
I"(x1) a1 f(x1) nl {x)

i
O6oanauns B (36) x— f% gepes Fa(x)), a ocTajibHyRQ HacTh—
X1

’

TCPEE ma, TONVUHM

;=Fg I:X1:l'+-l1)5. (36)

@OyHxuua Fa(x))=x3 gaer anroput™ Broporo nopagka. Fi(x) H
F2(x,} MoryT 6uTh HOCTPOEHB WHPKYIeM H JHHclixol, ccan k ctpo-
WTCH NHPKYNeM M NHHeHKOMH.

ApanoriuHbly 0Opa3OM MOKHO MOCTPOUTh AJArOPHTM BBLICIIMX [10-

17 C. E DBenaoispom anT



PRAKOE W TOJAYHHTb  TOCICAOBATCABIOCTE Xy, xe=F{x1), x3==
=TFy(x)),  CXOASLYVIOCT K HCKOMOMY X, ecau X; BHépane B 0f-
nacTH cXoaumMocTH aaroputya Fa(x)).

Henoaesya sror merox, H. @, Yernepyxun pewaer sagaqy ob
yaBoendd kyGa, KOropas, KAk H3BCCTHO, CBOLHTCH K DelIenHio

ypasuerna X3-—pa*=0, # B uacTHOCTH — Opu @=1 u p=2, xI—.
—2=0, (307}
[TocTponM Ads 5TOC TOAHHOMA Fq(x,), B atonm cayuac
= p
x= —-(2:;14- —,—) eaag; (31
3 .‘-I|‘
e
L P . iy ? ny? e
-——(2;-:1—]— w) —=Fa(x)), @p—— o — - (329
3 12 X3 3

Hua vapoeHud Ky6a 3TOT dJAropiTM NPHMET BUL:

Fu(s) = = (it l—) (33)

Buifpas Haua;bHOE 3nave-
HHe X; C [TOTPEMIHOCTLH)
@1, CTPOUM UHPKYJEM H
auHedikofi  (327), Haxonnm
x:=F;(x;) ¢ norpemmio-
CThie wy B T, A. Peanuso-
BATE NMOCTPORHHE HCKOMOTO
OTpe3Ka C TMeMOHbK) 3TOTO
METOIA MOMKHO TaK.
HonyerHy, uto  Tpeby-
eTCfl NOCTPOHTE OTPE30K X,

3,
ecan x=—a¥2 uau orpe3ox

2
x=¥2, Aaroputm Fi(x:)
ons  5TOTO  ypaBuenus
umeer Bag (33). Boanmem
npamyie CA H panvycom
BR=1 noctpoHM OKpY#HO-

B ctH ¢ uedrpame B O, Oy,
Q,. Tlyete OM — pefipo
Puc. 100, nammoro kvfa (pue, 100},



Yepes touxy O npoeegem npoussoaetyio ock (OZ)., Oraomuum
OD=O0R, rae B — Touxa nepecetenns asyx okpysuocredt, Torna

OB= ]‘r01022—"0282 ;—:]‘1“ 1"_-__"‘?5‘"
IMpumem reneps orpesox AD=O0A—-OD=3—¥3=1,2678 3za na-
TANLHOR NPHOJHAEHHOS 3TaUBIie X, T. € 34 X;. TaK KaK HCKOMAad

8
- A
BeTunHa x =12=1,25992..., To omubka loyl <= g5 .

Tloaeranunr pufpanHoe sHavenne x; B (32°), noayuan

1 L
Fo(x)) = e (‘JKH- — )=Xz-

Tax xak
Xlr—AD, T0 3?‘:1=}1D],3X1—3=AD|—A0~_—OD1.
Coeannns rouxn D, u C; u nposens CDy[ DiC), nmeen
1: OD|=OD2 s,

Caeposarenniso,
1 1

oDy 3x 3
Tak wax 2x,=DD,, oriomum DQD:::DD[:E}E! H TOrma

1
OD; = 0D, D, Dy —2x,+ OD;: OA= (231—1— ﬁ) :3

OD,=

31—3

0Dy . 1

oA 3 ( l_}"31—3)
nposens renepn npaMywe MNJAD,, 6ynem nvers
ON DD&

P m— :2){2

oM 0A

OTKYAa

Ho OM=a, crenoratenio, ON =ax,, llorpemnocts Broporo mnpu-

a_
Ganmennst oy=¥2—x; IlopcraBass rtemepL B

s 6
BMeCTO X) BennuuHy 3—¥3=12678, naiiiem mg<< g . 3uazat ON
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. 6
ecTb peBpe  VAROEHHOro Kyba ¢ NOTPEIIHOCTHIO  MEHbLIEH - &

IMponomKkas npousce AaJdblie, JeTKO 3aMETHTIL, UTO C yBeJHUeHHeM
1y on OBICTPO CTPEMHTCA K HYJIO, & Xn — K HCTHHHOMY &HATeHHIO

o
pe6pa yasoennora xy6a: ¥2, Ecanm ke BanTbh HauanbHOR 3Hawe-
1 L
Hue x =1 e R lg | =2 e Mp npu  peINEHHH  3ajauH,

cBOdaMleficAd ¥ ypaBheduio x¥—2=0, #COOAL3OBAMH PAITHUHBIE
MpHEMII,

1. ITogoOuo TOMY, KaK 310 GHJ0 NOKA3AHO NPH TPHCEKUHH yIaa
(cat. ctp. 244), GepeM OAHO H3 KOHHYECKHX CEUeHHMH, HanpuMmep,

<
y== —- M OKpy®HOCTb (x—a)?+(y—b)?=1® n mHaxogmm TaKHe
X

3nayenus a4, b, r, 4To6L NPH DeLIeHHH CHCTEME ypapHeHHH Togy-
uMTh 3naueHHe X, YAOBAeTBOpsiouiee # ypapuenao x*—2=0. Ho
eC/d [FPH TDHCEKUHH Yryia Mbl YMITOMAaH x3—3x—0 HA TaKOH MHO-
#nTexb, 4TOGH B MeBol yacTd H NpaBofl Yactd Ko3QOWUHEHTH NPH
x* OB PaBHM, TO B AAHHOM CAyuac HYXKHO YMHOMHATEL x*—2 Ha
TAKOf MHOXSHTeNDb, UTOGH, MPHPABHAB 3TOT MUOrOWIEH UCTBEDTOM
CTeMeHH MHOTOWJeHY, TIOAYdallleMycs NpH COBMECTHUM  peilCHHH
ypaBHeHH# ranepboIEl B OKPYMHOCTH OTHOCHTENBHO X, xosbduuH-
¢HTH NpH X! GBLTH PaBHB, H 3TH WJGHBL TeM CaMLIM YHHUTOMA-
Jaucs G4l

2. 11pu peweHnn 0606 UIEHHOI 3a1aun YABOCHHA Kyfia, koropasd,
KdK HIBEECTHO, CBOAHTCR K DOCTPOCHMKY KOPHHA YpaBHEHHA

x3—Pa?=0,

-
T, e, oTpesxa npamoit X=alP, Mb MCXOJHM H3 TOTO, YTO CPEACTE4,
pHrOAHHE AIA [OOCTPORHHS JBYX CPeIHHX TDONOPUHOHAALHLIX
X H y MeXKAY IBYMS JauHbBIMH OTPE3KaAMH @ H 2, .. @ K=X:Yy=
y: 22, rogATCA AN HOCTPOEHHS ABYX CPEAHHX NPOTOPIHOHATLHBIX
MeMAy @ H pa, T. €, 41 X==X:y=Y :pa.

: -
flanpumep, HalileM OTpescK x=—alP c noMollplo MeaoAalGHs
Spamcrge}ra (cM. cTp, 43), B3R PACCTOAHNE MEKAY Napa/UIeNhHb-
MU M1AHKAMH He 24, a pa. IIpH HCHOJb30BAHHN NBYX napabon BMec-
To y=x2 # y?=2x caelyer B3aTb y=x’ 1 yi=px. Pemaa ux

| -

coBMecTHO, noayunm x=7P.
3. [Tpu yasoeHud KyGa Mbl HCOOMB30OBAAH PAA KPHBBIX, 0 KOTO-
pHX HaM He M3BECTHO, UTO OHH YiKE HCHOJB30BANHCH NpH PElUCHHH
5tof 3agawd. Hasosem mexotopme u3 HuXx. [lapaGora Hefinn
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y?=hx? Gyler HMeTh TOUKH NepecedeHHd C NPAMBIMH X=zd, KO-
OpAHHATH 3THX ToueKk (=a, %aﬂh}. IMoaomwus b=2a, DnoIy4uM

3
y=0f2, Opannata TOUKH MepeccucHHs «Jlokouna Anbeau» (KpHBO#
Bepauepa)

y=

al 3!8 x2
H Tunep8odkl

atx2 ” ? 2_ at
{
13

=1,

. —
Oyner y =12
KyGuka Yupuraysa 2 (2p+x)3=27p{x*4v?) u snaunc

(x—— -:—)2 " ¥

128p34+20a® 128p-4 20a
75p E

3 —
TOXKC HMEIOT KOOPIHHATH TOUKH Nepeceuenns X =al2.
B orauune oT reoMerpHyccKoro cnocoba JHox/aeca, HCNOJab3Y#

¥PAaBHEeHHE THCCOR b :
b =5
X [—x

1 42, 1 o
(x—— —) +y?= — g npawmoit — =k
2 4 X

ee 00pPASYIONero Kpyra

e
W pelas HX COBMCCTHO, NUNVUHM OTpPesok k=12,

Moxito yasoende kyb6a ocyWeCTBATL TakKe ¢ NOMOLLBIO KyOn-
yeckoit napa6oan, napabommueckoil H ranepboaRTECKOR cnHpanei
H Apyrux HaBecTHbix KpHEbX, OcouIfl HHuTepec NpelcTaB/IfseT noay-
ueHHe JAJA ITOR HeMH HeKOTOPHX PasHOBMAHOCTeH KDHBHIX, HE H3-
BecTimx enle B maremaTtuke, C 3ajaueil yaBocHHs Kyba cBazamo
obobluenne 3108 3a0a4H.

{. Eenn sagaua yasocHua kyba x¥=20% npocto HepaspeuniMa
UUPKYIeM H JHHeHxol, To ofobuienyas 3azaia x¥=pa’, oueBuaHO,
HPA NEeKOTOPBIX 3HAueHHSX P paspelinmMa URpRYICM U JHHEAKOR.

2 OG0oGIMeHHey TOH 3azaun  ABAscTes M X"—pat=0, xopHeM
KOTOPOTQ ABJAACTCHA OJHO H3 N—1 CPeAHHK NPOUOPUHOHAIBHEIX MER-
ay oTpeskamyu a W pa?’
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CoBpeMeHHasl TEOPHA KBAAPATYpbi JyHOUEK

Ilocne TOTO Kdk 2a4aud O KRAjparype AyHOUeK H3 THeIa KOceT-
DYKTHBHLIX Mepeunia B paspsjl aareOpauucckux, 110¢1e paciiiupeniis
MOHATHS. JYIOYKH H B CBA3N C HAYABLIHMHCA NONBITKAMH JOK4za-
TCALCTBA CHPABELAHBOCTH [HIOTE3Hl O CYLLECTBOBAHUK TOMLKO NATH
BHIOB KPYIOBBIX 3aVMKUYTHIX JIYNOYEK, KBAADHPYEMLIX IHPKYJeM I
JMNeKDH, PAIBHTHE TEOPHH KBAIPATYPhl JAYHOUCK Tepellio B Ki-
YecTBEHNO HOBHI mepuod. 3Ta TCOpHs 0COOEHHO YCHRIUHO pasBHBA-
nack B XX cronetd, ITOT NMePHOA B HCTODHA KBAJPATYPH JAyHOUEK
cTadd HA3LBATL  COBPEMCHHON Teopidell KDAJPATYPRl  JYHOUEK.
B npenvaymedi raage GLLI0 NOKAZAR0, 4TO H3 aapyfexuLIX MaTEMA-
THKDE B €e passuTHH ocTaBuau cred Jamnay, Haxanon u Buaeht-
Hep (Totman).

Ho OCHOBNEIMHM TBOPUAMH COBPEMEHHOH TEOPHH KEallpaTypul Jy-
HOMEK 110 TIPany CJAeIYeT CUHTATh COBETCKHX MATeMaTHKOB.

IMokopenye ocHOBHON NpodaeMbl

Joka3aTeabCTBO TEOPEMIl O CYIIECTBOBATHH TOJbKO NATH BHIOB
KPYTOBLIX 3aMKHVTHIX JYTOYEK, KBAAPHDPYEMBLX WHPKVIEM H JHHCH-
Koil, cTAN0 OCHOBHON NpobaeMofi COBPEMENHOH TEOPHH KBadparypul
KPYTOBBIX 3AMKHYTIX AyHOUEK.

[Monumxky Jlanpnay 1 Yakanona pewnTs ¢, Kaw Mbl BHICAH, HE
YBEHUATUCT, YCNEXOM, Uagaaos Jaxe NpULEn K BEBOIY O TOM, 'TO
3ta npobaeMa He MoskeT Obirh PEUIera upH COBPCMEIRION vpoBHE
MATEMATHKH, DT0 yTsepmIeHHe DLLTO  BHICKA3ANO B 1930 r, a B
1933 r. coBeTCKHI apaMenuTil adredpancr  H. I, Hedorapes
(1894—1947) oupoBepr ero YIBEPHAEHWe, TOAYINE OCHOBIHE pPe-
3YNLTATL B PelIeNHH 3TOH npolJeMsbl |89]. Paccumarpunan sty 3a-
NAUY KaK YHCTO AATe6PAMUBCKYI0, HOMOMb3yH TEOPUIO TPyl Taava,
p-aluMeckie paibl 0 JApyrue pesyabTaThl COBpeMEeHHON MaTeMaTHKH,
H. T. UeGoTapcs yxasan OCHOBHOW MeTOL PellIeiHs sToil npodne-
Mbl, 10Ka3aJ PAN TeopeM, HeoOX0ANMBIX LAA TOKAZH reAbITEA yKa-
3a1Iol TeopeMsl, H, Hededys ypasHoHne Hakanosa |45: 46], on 1o-
Ka3ad, YTg MPH m K n HeYeTHBIX KBAAPHDYCMBEIMHE TYNOUKAMH GyavT
TOILKO Te, JWTA KoTopeix m=3, n=1u m=>5, n=1.3, A. B. Jlopoa-
won {p. 1908 r.), UPOAOIMHR HCCAELOBAHHA  CBOSTO YUHTEIH, B
1947 r. TOKAZAM, Y4TO eCIH OO W3 Tmices (m, n) UeTHOE, a BTOpoe
HEUCTHOE, TO KpajpHpYeMble JYHOUKH OyAyTr TOJhKO LpH m=2,
n=1 u npu m=3, n=2. Tem cavMbiv Golla MOJHOCTLKY A0KAalata
OCHOBHAS TEOPEMa TEODHH KBAAPATYPHI KPYTOBbLX 3AMKHYTLIX 1yHO-
vk 11 Obla DOKODeHa IoCIedHAs Ui MATH 3HAMEHUTHIX 3ajad, HE
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[0, 1aBABMWHECA YCUJIHAM MaTeMATHKOB MHOIHX mokoaenuit, IloGe-
ANTeANMy oTof npolleMel, oKasaBuolefics HC McHee TPYIHOH, yem
npobiaema o KBaipaType Kpyra, GLIIH COBETCKHE KAZAHCKUE MaTe-
matikn H. T, YeGorapes u A, B, Jlopoanos.

Peayawtatis H. T. Yeborapesa u A. B. Jlopoanona, xors o Gul-
A1 N0 HCOOXQAWMMOCTH M3JI0Mens B ManoiocTwimuoi opMe 1Js
UTHPOKOTO Kpyra udTaTenell, NpoH3BedH 00kuIoe BlETATAEHHE HA
TN MAaTeMaTHKOEB, KOTOPHE CMOTJH WX TOHATE H N0 AGCTOHHCTBY
{MISTIHTE Kdk Hay‘-{HHﬁ NoJIBHT.

3,'IECT“1 MBI IIe HMeeM BOSMOMHOCTH TTRETCTARNTE HX peayvibTaThl B
Tofl HopMe, B KOTOPOR HX H3JOMHIAH ARTOpGLL, FKeddloullie MOIyT
NO3HAKOMHTRCH ¢ Humu no cratham H. I, Uedorapesa u A, B, Ho-
poikoBa [42] u no xmure H. I YeGorapesa [94]. B Gouaee
NOHYAHPHOH, 1O He CTodb CTporoli (opMe © pesy.abTaTaMH HX MOMK-
HO No3HaKoMuUTBCH no kHure M. M. Iocrdnxkoea [85] u no peayas-
TaraM HallHX DOIALITOK NOMNYJMpH30BATDL 3TH PEIVILTATLI, HATOMEH-
B B 3TOM paA3AETE.

Mul B RAUECTRE DpHMEDPDB  DACCMOTPHM  TOJRKO ABAa  CIYHan
m=2, n=1 g m=3, n==1 ¥ 1OKAKCM, KAK H3 YDPARHCII {15)
npH 3THX 3HAYRHHAX M H II BRITEKACT, YTO JAYHOUKH ﬂEﬁQTEHTe.‘IbHO
keaxapupvemss. [lodcrasasas B (39) m=2, n=1, noayuum

{(x*—1)2—2(x—1)=x=0.
Moene coxpautenusa Ha (X—1)* #yeeM
2 1=0; xp,0=i==cos 2041 sin 28,

MOAYVIb KOTOPBLX
| =] = |cos 28=+i sin 28| =1,

cos 20=0, 26=2¢"=00".

Tak xax OTHOWIEHHe WEHTPAJBHHIX VrJOB B 3TOM Ciyuae @@=
=m8:n8=2:1, 10 2e=2(2¢") = 180"

1o u ecrs 1-il eaynail Keanpupyemoit nyhoukd.  Ilpn m==3,
n=1 ypasHenue (45) mocae coKpanlewus Ha (x—1)? npumer BHI

XA 2x342x + 1 =[x+ (1—¥3) x+ 1] [x2+ (L+¥3x+1)]=0.

¥panyenne

2+ (14¥Nx+1=0
HMECT BCTISCTRENNIbIe KOPHH
i -_1_15 I L
o= — 1~ — gy
1:2 ) o 2Y3,

KOTOpLIe He MaayT «IeRCTBHTEBHON JIYHOUKM?, TAK KAK B 3TOM Cay-
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yae 5 cos 201isin 20 MHHMAaK UacTb paBHa HYJIO, T. e. sin 28=0
n 8=0. CnenoBarebHo,

g=mO=0u ¢'=nb =0

Ypapnenue

X2+ (1—¥3)x 1=0

HMEET WOMNJAeKCENE KODHH

e E L

2 2
|%1| =121 =Icos 284 sin 28| =1,
OTKYAA NOJyuacTes -
cos EED_H_—i ;. 20=¢ =arccos lf:;n- 2 68,5%
¢p==3:20=3:68,56=205,5",

Tax kax orpesok npamoi

¥3—1
cos 28= —2'-"-

CTPOMTCH LIHMPKYJeM H JHHeAKON, TO MOXKHO [IOCTPOHTE IHDKY/JIEM H
audeilkof yraw B, p u ¢'.. CrejoBaTensno, IyHOUKA € ITHMH LEHT-
paJBHBIMH YIVIAMH H HpAMoJHHeRHadn (urypa, paBHOBENHKaA 3TOM
JYHOTKE, CTPOATCH UWHPKYJAEM H JHHEETKOM.

H3 ckazaimmore BUITeKAST: KPYTOBLIC 3aMKHYTLIC NYHOUKHW GyayT
KBANDHPYEMBl HHDKYNeM H JHIedKoll TOraa H TONBKO ToOria, Korda
vpasienye (45) CBOAHMTCA K KBAJIPATHOMY YPABRHCHHIO MJAH HMeeT
B KAUeCTBE MHOMHTENA MHOTOWIESH BTOPOH CTeneHH, KOPHH KOTODOIC
MHHMBIE B abcoMioTHAA BeIMHHA HX 1.

[TonsiTKH nonyJaapH3aliHe PesyAbTaTOB
H. I', Yeborapera u A. B, oponsosa

[leperiM MaTevMaTHKOM, MPEANPHHABIIEM MONBITKY NONYJAapH3a-
unu pesyasratos H. I', Heborapesa, Gun cam  aBrop, H3NOXKHBIUAA
B 1934 r, masi CTYZeHTOB M acnHpaHToB (aArebpaucTOB) CBOH pe-
gyAbTaTH B Gogee NoctynHOW dopme B coeli kuHre «OCHOBH TCO-
puu Tanyas [94]. B aTofl KHHTE OH JIAST CNPABKY H3 HCTOPHU 3Tof
Jajdadyn, naet HeKOTODERIE DHpE.ﬁ'E-.ﬂE'HI-‘IS'I H VKa3hlB4ET H4 CUBH3b dJ1=
refpel ¥ reoMeTpHH, UTo 0OJEIYAET HECKOJIbKO LIOHHMAHHE ero oc-
HOBHDH aarefipadueckoil YacTd I0Kas3aTeabCTBA.
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Pasgen B kuure M, M. [Tocrunkopa «Teopnsa Taayas [85] vo-
e MOMHO PACCMATPHBATE KAK HONWTKY NONYIAPHSALHH Dpe3yib-
tatop H. T, HeGorapepa u A, B. Jlopoanosa. [Ipapaa, aoeck HEKO-
TOPble TEOpEeMl NPHBEAEHH Ge3 10KA3aTeTLCTBA, A0 3HAKOMCTEO C
NPHBEMEHHBIMH TeOpPeMaMu U pasbop BEeX NATH CAYUAER KBAJDH-
DYEeMBIX JIVHOUEK, NOAyualiuxes w3 [41], noaBoasier NoHATE OCHOB-
nyio naelo H. T'. He6orapesa.

Boaee noapobiio W3NOMHEM 37eck HAWY ODOUBTKY TOMyAspH3a-
UHH JOKa3aTe/bCTEA OCHOBHOH TeOpPeMLl H FEOMETPHYRCKYI HHTep-
npetaiuio peayawtatoe H. T, UeGotapera u A. B, dopoxsoea,

Ceenenue 3anaun k nocrpoeHHio yraa p. H. T, Uebotapes u
A. B. Jlopoanos 3agauy o KBaJApatype KPYroBhX 3AMEHYTHIX JyHO-
UEK DACCMATPHBANHM Kak UHcTo aarebpauteckylo, Mel Toxke Oyiem
OTNPaBAATLCA o7 ypasrewds Yakanosa, Ho mul Gynew paccmartpu-
BaTk H HCXOANOE /TR HeTO ypaBHeune Jidaepa

1 sinmp-—m sin*np=>0 (37)
H CBEIeM 3Ty 34134y K NOCTPOSHHIO yIoa W(COsw), ABAAIOUEIOCH
oOulelt nanfogslled Mepol LUEHTPAABHHEX VIJAOB AYT, OTPATIHYHBA-
IOUHX JIYHOUKY, T. €, HAW MOJAX0I K 3ToHd 3anave Hyier Godee reo-
MeTPHYEH,

Hapectno, uro kpyrosas 3aMkHyTas ayHoUKa GyaeT KBaapHpye-
MOit  uMpRyJTeM W auitefikofi, ecan xopens ypasHeHHa (I, 43)
E :COSLE BHPEH’C&CTCH 0 BHIe pﬂII_HOITHJ'IbIIDI'O YHCA A HIH  KOoHeyio
LETOYKH KBARDATHLIX Palukanos. B stom ciayuae Xx=cosp (kaTter
NPAMOYTO/LHOTD TPeYrOdsHIKa © THOOTeHY30H, pasHol 1), a chelo-
BATENBHO, H ¥Iom W CTPOATER uupxyaeM i1 anHefikodl. Tloctpone sa-
TeM TieHTpanbHpie yran W=2¢p=2mp u W' =2¢ =2np, mp no-
CTPOHM HCKOMYI JAYIOYKY H NpaMOTHHEAHyK Hrypy, paBHOBCAN-
K¥I0 ef,

Hanpnmep, nasectno, 110 B nepeoM cayuae [unmoxpata Xuoc-
CROID

U=2¢=I180°, ¥'=2¢'=90" (m:n=2:1)

ux ofuan mepa p=90° IToCTpOHE TAKyI0 KPYTOBVIO JIVHOUKY, UEHT-
panbHBIA YTOJd OQHOE W3 ayr Kotopoi 90°, a Bropoil — B ABa pasa
Boablie, TOAYUHM KBAaAPHDPYEMYIO JYHOUKY, TAK KAK B 3TOM cayuyae
BhITOAHAETCs (37) M oTHOWlenwe m K n — pandoHanbioe wucao 2.
[TpaMonuneiinas xe QUrypa, pasHoBenuKas eil, — TPAMOYFONLHbIA
papHObeIPEeHHBH TPEYIOAbHHE, I'HIIOTEHY3A  KOTOPOro — pfwas
xopAaa nyr (nHamerp kpyra). IlonbiTasmcd BHACHHTB, TIPH Kakux
#e JHAYEHHAX M W n GVieT BuNOAHATbes (40). CueBnaHo, uTo m
H n MOryt GbTh OJAHOBPEMENIO YETHLIMH YHACTAMH HAH HEUETHLIVH,
HIH OAHO #3. (M, n) MORKeT OBhITh UETHOE, A BTOPDE -— HEUETHOE.
Ecnu venrpansnsie yram ayr ¥=2¢=mp u ¥=2¢'=np, obpa-
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65

Puc. 101, a, 6. g

IVIOIMHE OYHOUKY, pasie-
AHM ITOTONAM, TO B CAVUAae,
CeMH M H n UeTHBe, TO l
COAEPHMHTCH LEeJOR  UuHCTo
P43 B HOAOBHHAX 3THX ¥I-
JOB:

P 1
S = — |
¢ 2 !

(puc. 101, &)

B cayuae eca m v n He-
yeTHele, To OyIeT Kak Ha
puc. 101, &; cnyuail, koraa
OIHO H2 ITHX YHCRT YCTHOS,
a Npyroe newyeTuoe,  0Ka-
3an ua puc. 101, s.

Econ aviaouka  KBaipn-
pyeMa, TO IMJIOLLATH CEKTO-
poB AOAw u AQ'Ba papuw
Memay cofoi:

A = A= i LP_&’
s %
2l n
Tomp m’

Kpowmc Toro, noaosura oo-
wed xopas ayr

)
A —raimp=rsinmn = ——
AO=rsiny=1r"sing'=" ——

E
sing” T
S-:.r'_'l'[.' ."r 111

Ha pue, 99, ¢ asenesmu
JACMAHOH, BOMCAHIOR  BO
BHELIHIOKW IVTY, HABAMIOTCH
OTpeE3KH



2

.Q.A*;:Al}!\g: —ﬁi.fjs.iﬂ: = Am i_ﬂxizpﬁ.mﬁr&_ .

i 7!
= - =Au- Ax(B).

Ofo3uaudM Kamioe H3 HHX 1epes @, H HX BeeTo m,  3BCHLA fnoMa-
oM, BTHCATHON BD BHYTPEHHIDK 1YV

BBi=B;Bs= - =Bn I,B:.(Am) y

4 yxeao ux pasio n. Bee tpeyroawnwkd A OAs rae i=1, 2., m,
PaRHE MemAy coGoli Tak e, Kak u TpevrodbHiki Br—i0’Bk, rie
k=1, 2, ... ,n Towe pasun Memay cofoil. KpoMe 10ro, 1peyrodbHH-
xr Ai—;OAi 1 Be—O'Br nonoGupl MexIy cololl, Kak papHoSedpeH-
lible ¥ HMEMOMIHe NPH BepliMuax pasHue vriawl U, Haz monofiua Tpe-
VIOJLHMKOB H H3 TIPRIRIIVILSro CAeIyeT, uto

A0 Asila r ,’r n 4

)

B:O " Bu_:Bu #

=z .
i} il

i
Monomes ana npocrorsl =1, oAyYHM a'= l/ _:L

doramew Tenepb, UTO IOPH BLINIOAHEHHH BCeX  VKASARMOWX  BLITLE
VOAONHE IACHTAAL AVHOUKH Sa GVAST DARNA MIOIATH MINTOYTOIb-
HHEA AchiNy = An(Bo) By o B(Bo. O8oanauum naoals 1of
npsMoanEernod Gurype yepes S, a4 WAoNIAAH N0IDOHLIX CerMeH-
TOB 14 & H @ cooTBeTCTBEHNO S e Sa’, Hs AA- OA

2 i 1 — sl
o @ poo-snp a ! ! 2
a=2rgin—, 1= — gy ;5= T af, Ba= R A
2BiE) —= Bsin? fsin?
= 2 2
al n o . ,
am PTG et i £ . ma ==Tloar,
Tan kax = 1o ma?=na-? 4 m3=ns
a't m
Orcwaa
Ba=5u,

CacroRaTelLHO, 3aTayad  MOCTPOCHHS  LHPKVAICM H Jaunefxoll
KEAIPHPYEMLIX JYHOURK H DABHOBOIHKNX MM MpamMogunefinnix du-
VD CBOAHTCOH | -HO'C.'J:'p{JE'HHln MI]{JL‘F{}}TUJIJ:HHIKH SM. Ht) MR TOTO YTo-
5354 IltJCTpDIITb TAKOH MHU[‘()}'[‘DJTI:HHI{, AOCTATOUHO NQCTROATE LHP-
Kvaiey N JapHeiRKof yrojg p. Ecan 6wl MB 3HATH, KAK LOA DATIHYT-
HMX m H I DOCTPOKTD M, TO TeM CAMBIM MOJMU OLI DUPKYJIEM W JH-
nefikoi 174 BCCX NATH CAVIAESR KRAAPUDYEMLIX AYUOHEK elHnpof-
pazibiyv criocofioM HOCTPOMTL M 3TH AVIQIKH, ¥ NpAMoInneiiise $n-
UVpB, pasHoBendkie M. Ho xax nocrpodrbh YTod W A0 pasiuuHbIx
JYINTEs dAaH pﬂ3.‘TI'I‘ITJ.h¥.‘i m I, ‘ITDﬁM TACAC 3THX yi0B v B LellT-
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paneHoM yrae 2¢ 6wno paBso m, a B yrae 2¢” pasdo n? B stom
COCTOHT TENepL 3agaua,

OuesHan0, B 3ABWCHMOCTH OT TOrMD, KAKHAMH CpPemCTBaMH OGVIeM
NOAB30BATLCA NIPH [OCTPORHHH YIyia | HJAW COR{, MB GyAeM moay-
YaTh PA3JAHUHOR UHCID BOSMOMKHBIX Cayyaes, 37ech pPacCMOTDHUM
TOABKO, NPH KAKHUX 3HAMEHHAX M H 0 BO3MOMHO NOCTPOUTh 3TH YIVIHL
W LHPKYJeM H JIHRelxod,

Ceellenne 3a1ayn 0 NOCTPOEHHH YI1a M(COSR) K aaredpanuecxc-
My ypaBHeHHIo, oraHuammemycs ot (39). [Mocrpoenne yraa p aa
KBAZIPHPYEMLIX JYHOUCK DABHOCHALHO MOCTPORHHMIO XOPABI {, KOTO-

PYI0 MBI LpHHHMZEM 3a |, # x0pAn o' = 'l/ M Vroa p(cosp)
n

3aBHCHT OT M M N, WIH OT NMEATPANbHHX yrioB W=2¢p u U"'=2q’
HaIH oT o0uled Xopaw Ayr, obpasyiowux aymoury., Ofmas xopaa
ApAm B CBOW OUepeIb 3ABHCHT OT W, & H a’, CASTOBATRABHO, OT M
H n. OBo3nauuM STY HCH3BECTHYIO HaM  Xopay Agd= uepes 2y n
BRIpasduyM ee depes p (cosp) u @, a taxKe gepes n H 4. Tloayxop-
na y pasua cymme upoexnuit A Al Ha ApAm, T, e, y=ZARI=
=g X cosgs, [lpy m neuertiom

m 1
—_—1 —
a 2 ]
=7 +a X cosgk, OpH YETHOM m y=a X cosgk.
Lot k=3

AHanornuneiM 06pa3oM BoeipaxkaeMm y uepea 2’ W [ B cJyuae, Korja
n — "eTHOe H KOrgd 11 — HedeTHOE:

] n
el g -]
a . a
v=a" ¥ cos¢’sx  (npun —yerHoM) H v= % +a" T cosy’s,
k=1 9 k=1
(n — ueuertHoe).

OBo3naulm  ycaosHo BHpaMkenHe y uepes [POSKIHH 2 KaK y==
=P"m{cosqr), a yepea npoexnun @’ Kak y=P"n(cosg’x), gx u g’

m
MOTYT OLITh KEDAaTHBIME 0 HJAH —2— B 3ABHCHMOCTH OT HETHOCTH

UHCceJ m H n. i“bl HMeexM, CHel0BaTeabHO, IBa '_VpﬂHHE:HHH £ HEH3-
RECTHHIME W H y. Tak Kak Kamaoe H3 3THX YPaBHeHHA Bolpaxaer

AsAm
O0HY H TY ¥e€ BeAUUAHY ,.2_' TO, BHlUHTA  OOHG H3 HHX U3
ApPYTOro, TI0JYMHA
mAx {3,8-)
Pim(cospr} —P'a{cosp’s)= Z Crcoskgr=0, {38)
k-q



roje B 3aBHCHMOCTH OT YETHOCTH H HEUYETHOCTH m H n MOTYT GhITh
Cay4yau.

{. m — HeYeTHOE H n — HeueTIioe, Toria

m—I1
l'F—kI.L, S": _, S# e
2
a—al.
Cn-f- QS C]=Cg= ries =Cl':a-—ﬂ:, CI‘+1=CB'.—'2= v == Cge=—1.
2. m — HeYeTHoe, n — YeTHOE,
p=—, S=m—1, §'=n.
2
Com = Co=Cy= = =Cimg, G=Cy= =~ =C'=—d"

3. m - "UerHoe, n — HeueTHO®
n ;
pr=— -"é— k, S:m, E)rﬂll—l,
a
Co=— 7! Ci=Ci=  =Cs=g, Co=Csy= "~ =Cs=—0',

[Ipeodpasyem rtemeps (38)., C  3toit Uedby pPaccMOTPHM
{cos u—+isinu)®, Tpumeras dopmyay Myaspa n pasnaras no gop-
vyae HitoM HbioToHA, TOAYIHM

» n
b2 (—k— (isinu)* cos® ¥ u=cos nu-+isinny,
kmi

n nt
e — == ———— — (HHEOMHAALHWE KO3(QHUHEHTH. [Tpu-
k ki {n— x}!

paBHfeM BCIIeCTBEHHBIE TACTH paBEHCTHA:

rmy

13 _ 3
cosan= X (—1)= (2———) cos” " usin?? u=
13

43 =
Ty

2 n -3 ax s b ST, R
= G_EO {—lf(ﬁg)cna 2 a g (l—cos?u)

o n e
a={0 'v=E:: ) 2“)- "')
a g a _
= Z 2 (-1 EE")(*‘— 272 rae z=cosu, (38)
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Caegosatenabno, ¢os kg n3 ypasHenns (38) Moxer GpiTe HpencTas-
JICH B BHIE

coske= 3 T () o

W ypasHeHnHe {41) zanumercs

kgo :;0 wza_ (—v Cx ﬁ)(ﬁ) el (39)

k-1
rae k=2v, 1aKk kag v=a=r(k)= JT npa k HCUCTHOM:

IT npH k ugeTHoM.
¥panueune (39) — agreGpanueckoc ypanmeline OTHUCHTEABHO Z,

¢TefeHb KOTOPOrg — BepXHHEl npefesn naveHeHus k, 1. e. 8. M ypas-
nenue (39) vomno nanucaTthb

5 'y
I A 7 =0, rae i=k—2v, a
A=A

r{s—A) r{A42v)

(£ |

r(s—A) =Vmsz == ————-

rne

NpH 5—3A HEYeTHOM

g§—h .
A T(s—A)= " TNpHE—A UETHOM.

2
r(A+2v) k—|—2-,=
O6oauauns wicta % (— )( ) qepesT 9, fymem
a=4
HMETE
tis-—A) 3
A= (—1)'Cua T,
v=>0
H oxoHuaTenasHo noayuum vpasHeHHe
8 r{s—a) " A
2 X (—1)'C,y, T, 2"=0, (40)
£y gt Uiy
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rae z=cosy, [TpH m nedeTHOM H N HeweTHOM {m>=>n)
m—1 n—1 a—al

s=""" 5= ""1 o= =X,
2 2 2

= )

w

3
3

C,=Ci=  =Cs=a—a', z=co

2
UPH m HeueTHOM (UETHOM) U 1 9CTHOM (HeyeTHOM)

i at
S=m—I, S':]L—.[, CU-_———(——L ;
2 2

C] I:Cg:l =C3 [C;) = v =Cs——0q (a’).

¥pasuenue (40) H ecTh TO YpaRHeune, pelleHHe KOTOPOrQ MO~
HO MATh KOPIH, COUTBETCTBYIOUIHE KRAAPHPYEMBIM JYHOUKAM, NpH
VCJAORMHE, ecau OHO nenpnBoiumo, Crenmens 3TOr0 ypaBHeHHA, Kak
BHJIO, onpefeasercs uncaoM s, Mul upennoaaraem, 4ro OHO ne
MOAKHG BT GOABIIC 2, TAK KaK KOPHH ero JOJMHL  CTPOHTbLA
UMPKYTEM H JHHERKOH,

M3 npelulIylero HIpecTHo, 4To § CBA3AHO ¢ M H N TAaKHME pa-

m—1

BEHCTBAMH: 8== MPH T H T HEUETHHX H QIpH mM>n, Caelo-

n — 1

BATEIBHO, =2, orxkyaa m=5, 1. ¢. npn m=5 n=1, 3,
a npu m=3 n==1. Tlpn m uernon (yeueTHoM) H N HeWeTHOM (Uer-
nom) s=m—I1=<2, v, e m=3. Torza m=3, n=1, 2, a npx m=2,
n=1.
Takuw o6pasoM, Mbl MONYIHIH BCE IATL CAYTaER KBAIPHPYEMbIX
KPYIOBHIX MYHOUEK THPKYICM M THHERKON.
(mym=2:1, 3zl 822, Bl B:3)

OTnenbHbBE MerTa 3TOd TEOpHH, KAK BHTHO, elle TPedylOT yTOUHE-
HUN H GoJee CTpOrHx 06OCHOBAHHIL

MocTpoenHe WHPKYaeM H JHHeHKOH
KBaJpHPYeMBIX KPYIoBbIX 3AMKHYTHIX JYHOUEK

W NPAMOJHHERHBIX (HTYp, PABHOBEJHKHX HM

[MocMorpuM Temeps, KAK MOKIO BOCNOIB3OBATHCHA DOJAVHEHTLIMH
PE3YALTATAMH NPH HAXOMAEHHH yria W(COSH==Z) B NATH yKa3aH-
HEIX CAyT1anx,

|



l. ITyete m=2, n=1, m:n=2: 1, Toraa #3 npeigwiyuero cre-
AVeT, 4To

z=cos—L-,_ s=m—I=1, s'= P =1,
s 7
¢ =12, Co=—"7 , C;=1
Haxognw
Ag=Co==— 12 A —C,=1

Ypasiedne OTHOCHTENBHO COS ——E— B 3TOM CJAYy4Yae MPHMET BHI

—— R

SRR | ; s 1 __goe
Cos 5 _‘2_,_0, OTKYAd CO§ —~ = = o p=90"
2 m=3, n=1, m:n=3:1. Toraa B ypasueuun (40) 6yuzer

-V
z=C0sl, 5=, 8'=0, 2’'=V3, Cy= mli, Ci=1.
r(l} v "
A= E (—1) C2y T‘a,
v=0 -
I—Y¥3
raer(l}=0u Ay=CyT%= o

oo, ., B
A= £ (—=1)"Ci42, T, =CiT"s=1, T2k kak {0} =0, 10 T’4=1,
'U:
Cuenosarensno, ypasHenne (40) 8 3TouM cayuae Gyner
1—V3 T 1
2_'?' “+cosp=0 H cosp= 1’_2_T "
3m=3 n=2 m:n=3:2,
YpaeHenne (40) B 3ToM cayvae uocae HaxokKAenuda Kosbdu-
uHenTon Symer

u 3 B 1
2c08? — — i S
- 'I/- 5— o8 3 .

HelictBHTeNbHO, B 3TOM ciryYae

3
A LAPE, il L — oy
g=2 s'=I, a=1, a'= -I/,’ e



TMocne nopctanoBkH 3THX peauuny n {(40) ME noaydnm yxasannoe

M m
VidBHeHHES, Penrag ero orHOCHTEIABHO COS—Q“' , NaxXoaum cos " =

(1]
o

AL gl I
il
= T Bropoit ke KopeHL, MOIYAb KOTOpPOTO

Guabiile eJHHHLBL, HE LPHIOLEN.
4 m=5,n=1, m:n=>5:1.
B stom cayuae
l»—}?}_

a=1, o'=15, s=2, 8'=0, Cy= 5

. Ci=Cg=1,

N T 1:25' Ay=Cy=1, Ay=2Ce=2, z=cos|1.
¥pavuetune (40) npusmer pun
Auz”—l—:'-"uz‘ + AQZE =0

1
cos’p+ "5 cosp—

ERR .
1+¥5
4 ==

Pewan 2ro, HaX00HM

S ' __( 5
__]_l_-l,- 5_|_4-'f5__2 l/ V.:' 1—|—-—*T —1
1 N 4 '

Bropoll Kopeik VpaBHEHHA He NOIX0LHT.
B.om=>5, n=3, m:n=>5:3.

cosp=

m— n—I /E—
L PR, PR F o emerm—— ki A R
z—=cousp, s=—, =2, &= ;7 =1, a=la l g
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5
CU= b — » C]:H— f"'__l_ '; T
r{s—A)
Ci_lsa‘d: Bk CI*.}.EvTu
v=0
rae
r(5—h) = s—i-—1 npyu s—3 HEYETHOM 1
g—inpw s— uetnom. Ho= T (—1) c?-aTE . T
2 v=0_
1—]/f’f_"f'_
o 3
T\,=| H AE.:CQ—Cz: 2 —I.,
r(l)
A= X (—1) C]—|-2\l 2 {1y =10,
i
Tha=1 (TH=251), A,=C=1— [ 5
.‘:\_\Q=CQTRU=C2'2E1_.
Toraa o
P —
e l’;’/ = 1+] -}
cos?p-t s cospl— ———— =0,

COSL=—

e
Y3y VR 3
4

3HAH YHCAOBBIE 3HAYEHHA COogp LA DATH KBALPAPYCMDIX JYIGUEK,
nepeiileM Telepsh K MOCTPOCHHI0 LHPKYACHM H JHHENKOH WBAapuDye-
MBbIX JYHOUEK H NpAMOJHHCHRLY (uryp, pannobeauxux vy, Hanect-
no, vro Tunmowpar XuoccwuB nowasana, KaK CrpoATcd  KBaapHpye-
MEIE JYTOYKHE H TPAMOJHHeRHEe QHIYPH, pPAaBHOBEJHKHE HM R Tpex
cayuaax (m:n—=2:1; 3:1, 3:2). b kamjoM OTIeNkIOM CIyiae.
KaK BHINC u3 1-if roaasw, Tunnoxpat npuvennet ocoluil cnocod no-
CTpOeN .
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Hawn conBipasKends, HIT0KENTHE RLILLEe, TOIROTAIOT  EAHTI000-
PasHbiM ClOCOGOM CTPUHTL BCE NHTh KBAAPHPYEMBIX JYHOUEK H npsd-
MOJHHEHHble (PUrYphl, PaBHbIEe 110 MICULATH 9THM HYHOUKaM.

Mul ye noxasann (cM. ¢Tp. 267), 4TO eCan JYHOUKH KBAIDHPYe-
ME H ecaH MH 3HAEM, Kax OOCTPOHTE VIOA I — HAHBOALIIVID 00-
U1V Mepy UeHTPAABHBLIX YIIOBR IV, ofpasvionHX JYHOUKVY, To
nAoNAal: MHOTOYrOALHAEA, «BONHCAHAQTO® B JAYHOUKY, panmna njao-
HIaIK 3TOH JYHOUKH,

Teneps wu 3naem, ueMy PaBHLI KOUCHHYCH yIJloB W 107 BCeX 0A-
TH cay4aes KBamprpyeMelX ayroutex. ITpuyem u3 npessiiyiiero pas-
neja BHOHO, YTO BCE 3TH KOCHHYCH VINIOB W NPeICTABASIOT KOHeY-
Hile LOMOYKH KBApATHLIX panwkamon, Creqonatennho, nee oTpes-
K# MRAMOH, PARNBIE 3THM KOCHHYCAM, MOMNHO NOCTPOHTb LHPKVIEM
1 TUNeHKOH.

PaccMoTpuM Bee DATH CIy4AaeB; 3TH 340a4H PCIUAKTCA LUPRY-
JAEM C IepeMeHHbIM PACTROPOM ¥ JHHeHRON Des aeTemrdil.

L. m=2 n=1, p= . Moctpony  LCOB=p= - (puc.
102, a), crpoum a=CB=1, Pamnycom OB ounceipaem BHeWHDOK
okpymnoets ACB. Ma toukn B uposonum BCH||AC 1o mepecetuenns
¢ npogosxennen CO s rvouxe O). ITa ToUKa — WEHTP BTOPOH AVTH
AYHOUKH, 4 paguyc ee O)B:

Z COB=ZACB=/A0,B(¥) = ?1 . ZAOB(¥)=n.

13
Ornowedne Wi W =gm: = =2:1. CuexoBateabHo, [OCTPOEHA

COOTBETCTBYIOWLAA JIYHOYKA W npaMoadueidas ¢urypa AACB,
NA0IWAIL KOTOPOTO PABHA LIOLLAIN 3TOH JVHOUKH,

2 m=3 n=1, m:n=3:1_ Ha upamoit PP’ o1 touku O orao-

f3—1. ;
WM OTpedok cosp= —j;— =0L (puc. 102, 6). Crpoum npsn-
MOYCOABHWH  Tpeyroaknuy  ULM rax, urobm OM=I1. +romia
ZMOL=p. Teneps crponw pasuobelpedtsii rpeyroabsiur AsOA;
0 NAHHOMY YEAy | U ocHOBaRdw Azda=a=1, M3 rouxn O paimny-
com OAy onHOIeM DHeIIHIOO AYVFY JVHOUKH M BITHUICM B ATY TYTY
TPH CTOPOIE MHOMOYVTONBHHKA Asdnd Ay, TOC
ApAy=A A=A Ay=a=1.

CocauHuM Touka Ay, As. M3 tournw As nposeaem  A;O"A0 n 3
TOURE Ap — upaMylo, tapaateabivio AsAy 1o nepeceuenus ¢ AzQ”
M3z toukn O pagvycom ApQ’ onnmes Iyry «BHYTPeHIEN OKPYHKHO-
eri». Jlynouka ApAi1A:AsBAg vioszersBopAer yxazanuuM rtpefona-
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HHAM M INIOWAAL e¢ Sx pABHA TIMLAAH TIOCTPUSHHOR TpANelUHH

.:am.!lp_‘lgpxg.
3m=3 n=2 m:n=3:2

Crpody
3 P
ViV v,
By r sl —H Zn {puc. 102, g).

2

oS

Javevm crpouM pasroGerpenunm Tpevroanuuk AsOA, mo yray p
NpH BepliHHe H ocHOBAHH AsA;=1. Painycom OA; ounciieacs
BHOITHKNO JIVLY OKPYMHOCTH U BUHCHIEAEM B HEE JOMAHYID JTHHHID

CcO 3BOHBAMH
I‘Nisf!!.g :Ag;’\.] ZA];J!&Q: ].
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Yrobnl noMyuHTh UEHTPANBHBIA yrodl BHYTPCHHER AYTH  AYHOUKH,
npoBeneM H3 Agp # Az npaMLic, Tapanienbuble TPAMBIM, COeLHNA-
omuM cepednnnl ApAy 1 AgAs © toukoit O. Ilpoeenem A O/(IN,O u
A3O[IN:O, M3 Touxku ux nepecevenus O Kak HS.HEHTPa PaaHycoM

A ol

AgO'=1/ — OAs onmmeM BEYTPSHHIOIO IYTY OKPYXROCTH, Cepe-

nuny xoropol B cocaunuym ¢ Ae u As, Torna
Sn==Suagr|agaaBag,
4 m=5, n=1, m:n=5:1.

Crponm

it Lk (pue, 102, 2),

2 1’ V5(14+ l// _é“ <
cosp= 3

papHODeApeHHB Tpeyrodabiuk AsOA; no vray npu Bepumse (u)
u ocHopanumw AgAs=1. Pamguycom OA; oHHchIBaeM BHELIHIOW

OKPVMHOCTb H BITHCBIBACM D 1T 3BENbS A0MaHOH
A5A4—A4f'-'xs-‘=ﬂ.3."-‘12=f-‘:2ﬁl;=.-"\1.'-‘|.g=],

Ilposens ua Ay npamyio AOQ'JOA; v n3 As mpavyio  A;O|OA;

nafilenm LeHtp BHYTpeHHeH oxpymHuocTa, Pammycon O°Ap  onuwex

IYTY BUYTPEHHEH OKPYMKHOCTH H NOJYHHM JYHOUKY, YLOBAZTBOPAI-

if
Pue. 102
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wyw VEazanueM ycnoBHAM, CoegnuuB npamoi Toukn Ay u As, 1o-
AYUHM Sa==821;4 238344435,

bm=5 n=3 m:n=5:13.
Ctpoum

/E VT 5
4

a yroat AOAs=p. 3a1eM, Kak H B UPeAbAYILHX CAVMAAX, CTPOHM
paBHoGeLpeHIN i TpeyroabHuk mo p 1 AsAs=a=1. Paguvcom OA;
OTIHCHIBAEM BIEIUTION AYTY OKPYIKHOCTH H BIHCHIBAEM B Hee

AsAe=AAa= MMy =M =4 A0=1. (pnc. 102, ).

[Ipoeeus AsO'lIA,0 1 AO'JAO, Haxoaum uenTp ¥ panuyc BHVT-
pentelt oxpymuoctd, [Iposens wa touku O/ xax u3 nentpa paany-
com O°Ap ayry, noctpony £ B,O'A;(B;) =p. Bmumeym B a1y vy
AOMAHY, 3BeHbs KOTOPOH

cosp=

5

Ba{rala] B2=BEE],=B]BU(.PLU]=II’= l; _E_-

floayunyt HCKOMYIO AYHOUKY, YLOBJIETBOPHIOMYK) VKAZANHLM VCI0-
BHSIM M GRAMOTHHENHYIO GUIVPY, DABHOBEJIHKYIO 3TOH JYHOUKE:

Sa =S-"{[“n-‘ll"2*34455!33]32311&3!&0}.

[-[OK‘.T[]{_'I(‘.I-IHE VYEARAHHLIX H JIDYTHX  JOYIHOUEK H III].FI!'MUJ[-HHEFI-HHX
lb‘lil‘)’[], PannoBeaHKHX 1M, BO3MORHAO H IRYIHMU EﬂWIIlOUﬁ_paSHHMI'l
CnOCOOaAMH.

IMonyuenunle Hamy pe3yaLTATH TPH OTPAHHISHHAX, HAJOKCIILIX
Ha 8 (em. e1p. 271 u 280), pasymeercd, HC ABAAIOTCS  POLISHHEM
Rpob.IeMEl, 4 TOJIBKO HILIIGCTPALINCEH,

Keaaparypa KPyropeix 3AMKHYTBIX JYHOUEK
€ NOMOLIbI0 KOHHYECKHX ceveHnit

Janaua 312 6ma aocrasacwa H. I'. Heborapessim B «¥enexax
maremaTHuecknx nayks (1938, nbui. 4). B repMunax TeoDPHH TRy
on chopMyAHPORAN €€ TAK: TMAHTH BCe 3NAUEHUS M M N, TP KOTO-
puwx rpynna lanya ypaBHeHHA

P(x) mn(me' 1)2—m ( x""_]) (=0, (40")

X—I

HAM KAKOTO-HABYIB €ro HEIPHBOAHMOro MHOMHATENA f(x) wmeeT mo-
R

pANOK, panpnuit 2 3.
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Hwaue rosopa, TpefoBANOCH OTHICKATL TAKHEe B3AHMHO-IPOCTHIE
fedble 4HCAE I 0 T, 4TO0L  KOPHM  HENPHBEOAWMOrO  VDaBHEHHA

f(x) =0,

K KoTopoMy cBoautcs (407), HANH SBAAIOUICCOCH MHOKHTedcM (407),
MOKHO OBLIO TOCTPOHTD TPH MOMOUIH KOHHMECKHX CRueHHH, T. e,
pemenne (407) nommio CROIMTLCA K PelIeHUID ypaswenui 2-i1, 3-R
H 4-@t cTeuened, KOPIH KOTOPLIX CTPOATCH LHPKYJIeM W JHHEHKOH H
€ NOMOLLB KOHHTECKHX cedeHHH.
PrutenneM 3Tofl 3AMTAYH 3AUTHAMAIHCE KA3IaHCWKHE MaTeMaTHKH,
B 1940 r, A, B. Jopomnioe 3alUMTHa Ha 3Ty TeMy KAHIHIATCKYH
nHcceprauMio n B 1945 1, onybankosan Goaswyw padory <O kpy-
TOBHIX JIVHOUKAX, KBAILPHPYEMEIX IIPH [TOMOINH KOHHUGCKHX cCede-
Haf» [41]. B 1957 r. nog TeM e Ha3BanHEM NOABHAACE CTAThbA
JI. M. Bepkonnua ([:’][}].
Tlpencraeus (40°) B Buge
mn—Tr

11 ‘“E 2 m
[x = o ¥ (x —n]x

—_— m—

N

X [xm—1+V —X 2 (x—]) ]:u,

doponnon  paccMOTpen  OAHIT M3 3THX  MHOMMTENeH M L0Kasan
NMpesBPAPUTEALIO PHA TEOPeM, Jares, HCOOb3yx MeTon Yedorape-
B2, A. B, opoaHoB MoAyunJ pACUIEpPEHHBIH pAL 3HAYCHMI m H n
(IO cpaBHeHMIO C KBAAPATYpPOH IMPKYJICM H JHHCHKON), TpH KOTO-
PLIX KPYTOBHIC 3aMKMYTHIE NYHOUKH KBAXDHPYIOTCS DPH HOMOLLH KO-
HHueOKHX cedernil, HHeao ux yBendurpaercs 10 19, BKIOUAs U NATh
BHAOE, KBALPHPYEMBIX HPKYJIEM H JuHeHKOH.

. m=2 n=1; 6. m=5, n=1; 1. m=7, n=43;
2 m=3, n=1: 7. m=25h, n=2; 12. m=7, n=25;
3 m=3, u=9; 3. m=5, n=3; 13. m=9, n=1;
4 m=4, n=1; 9 m=3i, n=4; 14 m=9, n=5h
5]

., m=4, n=3; 10, m=7, n=1; 15. m=9, n=7,
Te, 4TO CMYYdER KBAAPHDYEMIIX KPVIOBHIX 3AMKHYTHIX JyHOYEK
BCEIO 15, Mbl NOKA3LIBARM, WIS JDYTHM UVTEM, HCHOAL3YH HaUlM pe-

IYABTATHL, HIAOMCHALIE BuMe (cTp, 270). ¥panuewne T Al zh=
A=0
=0 — ofllee YPABHEHHE KBALPATYPHL ANre0pPAHYSCKUX HPYTOBLIX

m—1
TYNOYEK — WMeeT CTeneHs S=

, KOTJa M H I HeUYCTHLIE H

S=m—I, KOoraia 0AHD H3 THX YHCEA UCTHOC, A JApy¥rog HCYCTHOC,
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t06bl KOPHH 3TOCO NENPHBOIHMOTO YPaBHCHHA CTPOLINCH € HO-
MOILEID HKOHHYCCHKHX CE’U(‘"HH IIE(‘Jﬁ)\D,J.HJ'IU H AoCcTaTOdnin, N0 b
S5=4, Tak Kax TONBKO KOPHM TAKHX VDUBHEHHE MOTYT GLTT: TO-
-::Tpne.be LHPKYAEM, AHHEAKOR W KOMHYECKHMU cedenuamy, (reno-

m-—1
BATEAbHO, IPH M H N HCYETILX —5 =4 gam m=9, a npu cIHOM

H3 3THX THCced uerHoM m—I1=4 HaH m=5, 3Had, YTO M H N H33H4M-
HD-‘HDOCTI-TE ueThle qHcTa H JI{]TI, Halo TelepL PaccMaTpeTs BUe
BO3IMOMKHLIE CAVUYaH, K:’]K BHIHD, M MOMET NPHTHMATL 31duciidy 2;
3, 4,5 7,9 an—1,2 3, 1,5, 7, a BCero KBaupupyeM i Jiyv-
IMOYEerK ¢ MOMOLILBID KOHMHYSEKAX ceusaui 15,

Henoneava u3 Toro e pasieia MeToI eIHHOOODASHCIO TIO-
CTPOEHHS KBAIPHPVEMHX JVHOUSK H NPAMONHHCHHMX Guryp, pub-
HOBEJAHKHX TM ¢ TOMOUIIBIO MOCTPOBTIHA YIAA W(COSI), Mbl bi0OWHEM
MOCTPOMTEL NCe 3TH 1D myHOYek, IHTh H3 KOTOPLIX, Kax HIF OCTHQ,
CTPOATCH H C OMOLULLIY LHPKYJIA W JTHHEHKH.

Mai paccMOTPAM 31ech 11 IpPAMEpa TOJALKO cayvualt m:n==
=4 : 1, koTopblii paccmatpusan eme Bmer (eM. etp. 123). Mo nam
MeTO), MOCTPOeHHS He HMeeT HHUCrO  oOfIICro ¢ MOTHIoM Bwera.
IMonerapuy snavenuns m=4 0 n=1 B vpaBHeH!e KBAIPAaTYPLl A1re-
Gpanueckux avioues n{x™—1)—mx™ " (x"—1)2=0 wu sancuusp

I l ]
X+ —  uepes y, X —  uepes yi—2 u x*4-—  Tepes
X X X

vi—3y noavuuy; v+ 2yE—4=0, Paszrenns Jepyvio H TPaBYID UACThL

4 .
Ha }.', |1(JJ‘1}-'L“,13'.I :)"2+2:5"= —;— ' Y 351"&!\']' SHAXOINM TOYR lil’.‘i'.'(."

cedennsnt  napaboan (y+1)’—l=z n rumepboan zy=4, y—1L
OuyeTip U3 TOoukH Nepeceuednn M nepneHAHKyAApP Ha 0¥, NOJFYIHM
v=2c0s 20, 3nan cos 20, MH CTPOEM JIYHOUKY H NPAMOTHHEHHY K
durypy, pABHOBENHKYIO e TAK, KAK YKa3aHo Buiwme, Tak Ke MO0
NoCTYNars Bo Bcex 15 cayuadx KBAIPATYDH JYHOMEK,

Takum oGpasos, moKashkiBaercs, yTo ypaBHcHue (407)  cors
ypasHeHHe KBaApaTvpLl BCeX ANyHOUeK, INIIAZH KOTODBIX 3uiDa-
HAOTCA HEDE3 ﬂﬂl?EﬁpﬂIi‘-iE'CKH&'. BEJHUHHBL HCLHD.TI]:\S)’H 3TO VhdDe-
HHe, ML CKBAAPHPOBaAM JavHOouXM m ;n=06:1 u 6:5 yme o no-
MOWBH APYIHX CPREICTE.

3aMeTHM ellle: Tak Kak ypanuenne (40°) noaydeno 13 m sin®@—
—nsin*mB =0, a mocaennce MOAYYEHO H3 IPEIANOICHEHHA, 410
CeKTapa JIYr, OTPAlHMHBAIOUIHX JYHOUKY, DaBHE MeXiIy cofol. To
MOMIIO YTBEPMAATh, UTO ¥ «ajarebpaHiecKHX JYHOUBK», KBAJAPHDO-
BanKe KOTOpHIX  cBoautest k (407), CeRTOpa PpaBHLI, H  KODIHH HX
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ypaBHEHHH HAX0IATCA C HOMOLIBIC anareSpaduecKHX KpHBLIX COOT-
BETCTBVIOIEX HOPANKOB HAH ¢ TOMOMLID JIP¥THX MeTOAOn, B TOM
wene IBM, Uueno Tawux aviouex, ovdeBWIHO, OGECKOHeUHOo  Be-
JMRQO,

Urp kacaercd «TPAHCLEHISHTHBIX JYHOUCK:, TO KBALPHUPORAHHE
Hy pe ceonured K (397); uwx nuoman uaxegAatea no obwum (op-
MyJaaM.

o
S twros norny==g? L.in% — Sin%B +th'ﬁ_{:t'ga —[;
o
Sa e sney=02 | —— 4= o —clga—cigfh
sinda sinZf _

HAH ¢ N0MOWIBI APYTHX CPEACTB, B TOM YHCHE ¢ NOMOLLLIO onpeje--
JEHHBIX HHTETPAJIOB,

CnenopaTeapHo, KPyTOBAS 3AMKHYTAR JYHADUKA KBATDHPYeETCH
MHPKYJIEM H JHHCHEON, ecaH ona anrefpanueckas, 4 e¢ ypaBHEHHE
(40°) 6vieT KBajPaTHEIM HAH GVIeT HMETh MHOMHTLICM MHOTOWIEH
He BHle BIOPOH cTeneHHd, HMEeIOUHI KOMNJeKCHBIE KOPHH, atcomior-
Haf BeJIHUMHA KOTOPHX 1.

Kpvropas samkuvras <a/rcdpapucckas JYHOUKA» KBAAPHpYET-
CH ¢ HOMOWbIO KOHHYeCKHX cevedudt, ectin (40°) nam kaxol-nubyab
ero HeMPHBOAMVLI] MHOMHTEAL GYIET e BHILIE YETBEPTOR CTeIeHH,
a4 Bro KOMILIEKCHBIE KODITH 110 a0COTHTHON BeJdunde paBHo 1.

CoenopaTensho, jiofas aarefpanuyeckada JyHOuKa» KBaJLpH-
pyercd C TMOMOUILIO COOTBETLTBYIOIHUX  aarefpaHiuecknx cpeleTs.
IlpnbnuMennoe KBaJpHPOBAHHE HX BOIMOMKHO € IOMONILIO TEX
CPBLCTB, KOTOPLIC MO3ROAAIDT HANTH MpHGTHIKEINIbE ITAYSHHST KO-
veit (407)2%, B Tom uncne n ¢ nomoubie IBM,

Kpyroenie oTKpBITHE JYHOYKH

Maremarukn XVII u XVII croneruf, mauasiiue paszpaborTKy
TEOPUM KBAAPATYPE OTKPLITHIX XPYIOBEIX JVHOUCK, OTPAHHUNBANNCE.
TONBKO KBaapatypofl uacTel oavofi aynoukH (l-f cayuaih T'nano-
kpara Xnocckoro, eM. 1l raaev). B nanpHedilieM B C8s3H C pa3su-
THEM HIlTBE'pﬁ.ﬂb‘HOI'ﬂ HCYMCAEHHHA BOOIpOC O KBajparype XpHBOJH-
HEHHEIX HTYP, B TOM THCJIE H OTKPHTHX JAVHOTER, HHPKYJAEM H JH-
nefikol nepecran OniTh akTyanbHeid, Buaciticp u TodbMan r croeft
padorte [148] mamoMuMJIM COBpPEMEHNTIM MATEMATHKAM O CYLLECT-
BOBAHHKM 3TOH DpOO.EMBl H YKA3AJH 113 TO, UTO HEKOTOpbIEe BOILPOCH
ee MOTYT TMPeICTaBJaATh HHTEpEC H ANA COBPEMEHHOH 3JIeMeHTapHOH
reomerpun. [Ipapna, caMn OHE OFpPAHHYAAHCE TOJALKO HIA0MKCHHEM
peavabratos YUnupurayaa, [lepxca, Jlommraas n Kpadra, ve pac-
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CMOTPEB HOBbIX TeOpeTHUecKHX Bompocos, Ho ux patGora nocaysku-
J1a TOMUKOM JIax paboT HeKOTUPHIX CTYACHTOB-AunaoMautos PIY,
KOTOPBIE MO PYKOBOJCTBOM COTPDYILHHKOB Kadernpul BLlcmefl mare-
MATHKH [TOJYYHTH, HA Halll B30aad, pial HOBLIX HHTEPeCHblX ne3yfh-
Tarob. Hanomum 31BCh IIBKOTODLIC H3 HHX.

l. M aoKasbiBaeM, 4TO TY Ke OTKPBITVIO JYHOUWKY, KOTOPYIO
kBaapuposann Yuprrays u Tlepxe, MoXKHO CkBagpupoBaTh W ApY-
UM cnocoboy,  Ilyern dana avmouka Dunnokpara ACBCA (1-i
caygai), ABLCD. Bossmem Ha
ACB mponssoapnyio Touky M o
M coeannum ee ¢ O u Oy, coenH-
HEM A n @y, na OA or roukn N
! &y (prc. 103) omiomuM oTpe3’nK
NT=NO u nposesem TZ|JOM.
]‘0]"}1_[‘;;1 Saa-AME = SAH;ZT =
=3Sa0x, Ho npH 3tom crepyet
paccMoTpeTs  CAYHaH,  KOTH&
NT=NA u NT=NA.

2. T'unmoxkpaToBa JIyHOUKA
(1-1 cayuafl) momer OUTL paa-
mefeHa JAy4aMH H3 TOH e TOuKH
0, Ha N panHOBENHKHX Hacred,
W KamkKIad H3I  ITHX  4YACTei,

Pitc, 103, {(«OTKpHTAA JayHouxas) Gyzer
keaspupyvesma. JleACTBHTEILHO,
WIBCCTHO, 4TO Sa-avso=5Aso;c (cM. puc. 103). Bucora 3storo
Tpeyroabiuka (AQ,B) pamra R, a ocnonanwe AB=2R. Paanenum
AC una n pasHmx YacTeil U cOCAMHHM  5TH Toukd nejenaf (Cx)
(k=I, 2, ... n) ¢ roukol O,. Ha Touex L BOCCTAHOBUM TIEPTIEHIH-
Kyaapw K AB mo nepeceyenus ¢ ayroit ACB B tourax A« Coenu-
HuM Ae ¢ O npambsiMy A«O;, nepecerawumy ayvey ADC n Touxax
Be. Toraa rpeyroapHuk Ce—1 0,Ce (¢ papHLIMA mAomiagaMe) Gy
AYT PABHOBEMHKH «OTKPBITHIM JyHOUKaM» Br-1Au-1AxBr,

CreiosaTeabno, 147 THIMokpaTonof ayuouxu (1-if cayuaii)
CIPABRCAMAABA TEOPEMA: «MTIOGON KYCoK» 3ITOH JYHOUKH, 3aKJIIOYEH-
HBIT MeXIy ABYMS JYTaMH, NpoBedeHHHMH U3 O, xpaapupyercs
LHPKY.IEM H MHITEHKOH H aonaie 2o paBHOBEIHKA COOTBETCTBY KO-
©ILeMY TPEYTOJIbHHKY.

Momno roxazath, YTO CCAH Ay, MepeckKaOWYA IYTH THIIOKPA-
TOBOH AyHouKn (I-fi cayuai), He DpoXOIMT depe3 Touky Oy, TO OT-
KDBITAN JYHOYKA HE KBAAPHpYeMa IHPKyJIeM N JHHefKof,

3. PaccMoTpuM  THONOKpaTOBY JYHOYKY, LA KOTOPO# m :n=
=3: 1. Boabmem na suemueh okpyvxuoerH touky M. Ha touxn Oy,

(8-
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npopeguy O E rax, urob LAOQE= _f3_, ZAOM, My noraaw-

BaeM, YTo OTKpuITA® NyHouka AEM Gyner kpalpupyesa TOAbKO B
Tex caydadx, koraa yroa AOM menwrtea pa TpPH papnbie uacTH WHP-
Kydem u JHHeHKOH., JICHCTBHTCABHO, TYCTh JAYHOUKA oGpasoBana
AyTaMH  okpysiocTeit ¢ pannveo AO=r, AO;=R=r¥3 (puc.
104). Bo3bmewm Touky M Taxym, uTofb Yrod AOM=gq <24 AednacH
H3 TPH PABHBIE YACTH HHPKYJAEM H JTHHEHKOMN.

Tlocrponw  yroa AOE=
= —~a. Toraa nmomaze cex-

Topa AOM paBHa nyI0WaaH cex-
topa AO\E. Coenusum Touxu M
n E, PaccMOTpHM  OTEPHTYIO
ayuouky AEM: Soaarw =
=BAa0 r—Smero,  Caegosa-
TCALHO, JI}'HD‘-IKE’[ B 3ITOM Cjytlae
KNARPUDPYCMA  UHPKYJIeM H i
HEHKDH

HssecTHo, uto mee  yraw

F1 8
== 7 BYAd — {n=1, 2 .}

2n
ABJIHTCH DA 'I'prI pHBHT)TC UACTH-
CregopaTeablo, OTKPBITBIX JIY- Puc. [(4.

HOYEK, KBAAPHPYEMEIX OHPKY-
JdeM H JHHEHKOH, B 3TOM cilydae OCCKOHCUHee MHoXecTsBo. B cay-
uae, KOrida paccMaTpuBaetcs mymodka Tunmoxpata m:n=3:2,

ctpoum LAOE= -ﬁ—— ZAOM, coegunse M uw E, u oTkpuitas

nywouka AME Gyaer kpagpupyeMmoil.
Ecau xeanpupyembie JyHoukH m :0==5:1u 5: 3, 10 yroa AOM
caeayer Gparb TAKHM, 4TOBLl OH JEAHJCH  OHPKYJAEM H JHHEHKOH

1 3
ua b vacreilr, Torna npa yraax A E pasubix = ZAOM u =

£ AOM Gyayt moayuaTeed oTKpuitole Ayrnoukn AEM, xsaapupye-
Mble UNpKyaeM H anHehkof. Ho snece eule He pce BOMPOCH A0 KOH-
a BBIACHEHDI.

Bruto Gn1, no-BHAMMOMY, WHTEpPECHO pAacCMOTPEThL H BONPOC D
KBATPATYPE OTKPBLITRIX KPYFOBblX AYHOUEK, NOAVYAOUHXCH Kaw TdC-
TH JNYHOUEK, KBAJPHPYEMHX C [OMOWBI KOHHAMECKHX CelUeHHi H C
NOMOILI Zpyrux aarefipandeckux cpeders, Kaace xBajpupyeMmbix
OTKPLTBIX KPYIOBLIX JYTOUEH, OUEGHAND, PACIUHDHATCH, &CAH TIPpH 4e-
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aeHHH yraa AOM na pashzie uactu npaeraTh K NOMOLH CPENCTS
OTNHYTILIX OT UHPKYAA H JHHEHKHZE,

Hekpyrorsie 3aMKHYThie H OTKPhITHIE
AVHOUKH

HMa II rnasbl H3BecTHO, yTO JIYHOUKH, OTpalMdeHHne JyraM'i
«IBYX KAKUX-AHG0 KPHBBIX», BIIEPBLIE CTAAH PACCMATPHRAThH MATE-
mataky XVIIT B, Bunefitnep u TodMan nanoMuann o6 stax neese-
JOBAHMAX 4 AONOJHH/IM HX CBOMMH pesyabtatamn [148], B arowm
pesnene Mbl HAN0MKHM OTASILHLIC PE3YILTATH HallHX HoC 1083 M.

O HeKOTOPBIX MOHATHAX, CBA3AHHBIX C HEKPYrOBBIMH JYHOYKAMU.
Hexkpyvroeoll 3aMKHYTOH JYHOYKO# 6yIeM HA3WBAThL YACTL TAOCKO-
CTH, OFPAHHUEHHON AYTaMH NO6HX IBYX KPHBBIX, MMEKIIIHX o0iliver
X0pAY, KOTOPAad B OPCASALHOM CAyuae MOMeT oOparnThCA B HY.L.
Orepoiroil Hekpyzoeoll AyHoukod TA30BEM YacTh ILFOCKOCTH, orpa-
HHUEHHOH AVTaMM JABVX KDUBbIX, KOTODHE MOTVT MMeTh He Gojce
O,ILHUﬁ TOYKH TIEDECEeHCITHA, N OJATHM HaH ABYMA QTPE3KdAMH ITpHMOI':I.
Oueraano, UTo ORPENCACHUS KPVIOBBIX 3aMKEVIBX M ODTEPLTLX
JYHOUEK MOMHO PACCMATPHBATL KAK YACTHHRIH CAyuail yKasaunsix
snect onpeagtenuil, I1pn kaacendHRANHA 5TUX MHOrooGpasHLIX AYv-
HOYER, SE!HHCH{H,H.X OT XdpaxTeDa NAOCKAX KPHRLIX, ML BLIACIAIM
Npeskne BCErO JYHOUKH, OrPAHHYEHHHE IYTaMH KOHHYECKHX CRue-
nuif. INMocaegnie ecTecTEEHHO paslenHTh HAa SAMMITHUECKHE, MAPA-
dodwveckie, THIEPSOMHYeCKHE W CMellaHHble,

Ccranbusle HRKPYTOBRIE JYTIOYKH TAMH NOKAa COBCEM He H3VUa-
JAHCh. HEWPYTO‘BHE JAVHOUKH TOXKe JeniTcda 1A Ha’l&ﬁlﬁﬂﬂ!ﬂ:‘.ﬁﬁh’.—'!é’ H
rpancjendentiote,  HexpyroBule TPaHCUEHASHTHBIE JYIOUKIT Te
KBAIPHPYIOTCA ¢ NOMOUIBIO aarefpanveckix cpeicrs.

IlonaTHe KBagpaTypn HeKPYTOBLIX JYHOUEX LHPKVIEM H JH-
HelKod CYVHIECTEBEHHO OTAHYdAeTCd OT amadorHUHOTD ITOHATHA Jas
KPYroBuX avrouex. Korla roBopar 0 KBAADATYPE KPVIOBHIX JVI0-
UeK, TO HMeWT B BHAY NOCTROSHHA H-CAMOH J[}’HUT[KH, M HPS[:I-!O.‘IIH—
nefiodfl GUrypLI, PAaBHORCAHKON 3TOH JAYHOUKE, TONBKO € MOMOGULLE:
LHPKYJIS H JTHIEHKH; B TO BPeMA KAK HeKPYTOBAR AVHOTKA CTPCHT-
CA He udpryJaeM H Jaunetwof. CredoRaTeALHO, poub 31€ch HIET D
TOM, UTCOBl H3 UHCIA HEKPYIOBLIX AAredpDAMUBCKHX JVHQUCK, NOCTPO-
CHHHEIX He ¢ NOMOUIBI0 LHPKVIS H JHHEHKH, BENIENHTE TE, TAOUIAIH
KOTOPWX DLIPAMAITCA PALHOHAALHBIME "HCAAMH HJAH KBaapaTHi-
HBEIMH HPPdllﬁmldﬂthﬂ'CTﬁ‘-‘M 09 KOTOPHIX TOABKO H MOMKHO ILHp-
KyJaeM H JHHEAKOH 110CT POHTE D&HIIOBEJ'IHIKPIE KBANDATLL.

Jaaunruveckye Aynodry, EcrecrBennmy  oGoBmeHHem wpyiro-
NLIX 3AMKEYTLWX H OTKPLITLX JVHOUEK ABHIHCE SIHITHUECKHE 3aM-
KHYTHIE M OTKPLiTHe Jyrnoukd, Ovnpaeagace ot pabor Kpadra m
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Jlendepra (cm. Il rmasy) u or paboret BuseditHepa u lodmana
[ 160}, Mut foayuuas HEKOTOPSIE HOBBIE Pe3VILTATLL

Ilpn nepecesenHH ABYX 3TJAHIICOB B UYeTHIPEX IeHCTBHTENLHLIX
ToUKax o0pasyloTesl YeThIpe INJUTTHUECKHN 3AMKHYTLX BLITYKIO-
BOTHYThRIX J'I}"HU’[KH. HD MEl pacCcMaTpHBAEM TOJBKO Te WJIJIHITHYE-
CKHC JIVHOWKH, KOTOpPHle 00PasyioTcA XYTaMH IBVX SMMHIOCOB, lie-
pecekaoIaxcd B ABYX PA3AHUHLIX TOYKAX HIH B ABYX TOUKAX, CJAHE-
WIHXCH B 01Ny (KACAIRMHXCA H3HYTPH). SVIHNTHYSCKHE JAVHOUKH
MOLYT OBThL BLIMNYKJIO-BOTHYTblE W [ABOHKO-BBIIVK/blE, airebpande-
CKue H TpatcleHnenTHele. KpaapupywoTcd H3 HHX UMPKYJeM H
JUHENKO[ TOMbKO Te IUIOUWIANH, KOTOpble BHIPAMKAaOTCH palHOHaIb-
HEIMH 9HCTIAWMH B KOHeuwIon TlC}TOuKDl.:I ‘KBAJPATHBIX IPB,JIH[K&'.'IOB.

Henoarsyn meTonx adunmpeix npeobpascpalnfi, MH Nokasbizaem,
UTD 3BMEHYTBIX  SJAHNTHYECKHX  JYHOYCK, KBANPHPYEMBIX  ILHMp-
KyAeM M JauHeikoill, Hecunciennoe MUOMKECTEO. IJTO CAedYeT H3I TO-
T0, HTO NA9Th BHAOB KPYTOBHIX KBAAPUPYEMHIX NYyHOWEK NMPH adiHu-
HOM [Pe0BPA30BAaHHK NMEPexo;sT B NMATh KJACCOB KBaJpHPYeMBIX
lAHOTHYeCKHX Aynodek. HaBeeTHo, uTo SAHOTHYECKHE JVHOUKH
XAPDAKTEPH3YIOTCH  LIECTbI0 TapaAMeTRaMHu ¢, (2, €, Oz, Ty H I
H3meHenue Ta)ke OJHOIO HAH HECKOJLKAX NapaMeTpoB NMPHBOAHT K
AYHOUKAM, He NOIYYAOMMMCH H3 IPEeXHNX HHKAKAMHM  a(HHHBIMH
npeoGpazosaeuamy, CaeloBaTeyBHO, CYLIECTBYVET GecuHcIeHHOR
MHOMECTBO adMHHO-OTAMMILIX KBAMPAPYEMEX JvHouek, Hanpumep,
npu.q=90°, p2=45° ¥ npH JOGLX AArcdpanUeCKHX ™y, Gg, | H Iz
MOMHO  J0KA34Th KBaIPHPVEMOCTH JVHAOUKH JlenGepra MeToioM
Bunefirnepa-I'opmana.

CpaBHHTSIbBHO TIPOCTO AOKAIHBAETCH HEKBAJLPHPYEMOCTh ABOS-
KOBBIIYKALX SAAHNTHICOKHX JAVHOUCK, /7 KOTOPEIX @=7pB, gz=
=q, sin®, r;, Ci, rs, Cs — npu adunuoM npeodpasoBagkH 3/THN-
Ca B OKPYAHOCTh ABJIAOTCH anrefpaHuecKHMH YHCTaMH, Buyucaas
IAGHIALL 3TOH JYHOUKH KaK CYyMMY JBYX  SJJAHITHYECKHX CETMEN-
TOR, NGIVIHM
Suwa-=Cyry (p;—sing; cosq;) + Cars (@z—sing: cosps).

Crumryan, 1o
AB=2C,sinp; =2Cpsing.=2,

MOTYUASM
1 1
Ci= ——, Co= -
SNy S[g
OTXY.1A
T1lf Fyfa
Soa = — —I COSG I+ - — T30, (41)
L Taliift Sings
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(S22 4 ricospB-+Fricasg® sinpsing® ¢
" o— 9.1 i : P 2 F q ] (421
Tipsing@4-rygsinp®

Tax xax uncantenp u sHaMenarteib—uicaa AATeOpaHuecKHE, TO I
8 — aareGpauveckoe uneao. Ho 8 u sin® oanorpeMenso aareSpan-
4ecKHe TOAbKO npu B=0, 4yT0 He Maer ayHOouxH. SHamenateas (42)
B NyJb He MOKeT adpaTHTLCA npH B8+0, Tak Kak

Ty psin Q841 g ein pB >0 (0 <q), ga<n).

Teopema noxasaua.

g BHIMYKIO-BOTHYTHX 3LIHNTHYSCKHX AVHOUGH, NS KOTGPBIX
8in@, ry, ra, TICOSHi—T2 COSP ABIAIOTCH KBAAPATHYIO-HPPALHORAIb-
HWMA UHCAaMH B cHay [1], 6yayr aareGpamieckuvy useaavu

™ C sing—rCacosqs
H NJOMAaLH HX

Sua-=pCy (p1—sing - cosg;) — r:Ca(pr—sings cosqy) =
== Cysing, cosq=4rCosings - cosqs

KBAIPATHHITO-UPPALHOHABHEIE MHCAH] T. € JVHOUKH KBAIPHPYEMEbL.
HeoOXomuMEM ¥ JOCTATOMHBIM VCJIOBHEM KBAJIPHPVEMOCTH  STHX
JAYHOUEK SBVACTCS PAREHCTBO NAOWAMAEH COUTBETCTBYIOWIMX CEITO-
pOB HAH

11C 11 =roCotpa.

Eme npoule noxassiBaercs TeopeMa 0 TOM, UTO B NPeieibHbIX
CAYYAnX, T. ¢. KOrla BTOPOH S/UTHIC KACAETCA TMEPBOTO B OJHON MM
ABYX TOMKAX, JJIATTHUCCKHE JVHOTKH He Kpaapupyembl, [MTpoewrh-
PYA KPYTOBLIE 3AMKIYTHIE KRATDHPYCMBIE AYVHOUKH B OTKPEITBIE Y-
TOYKY, CBASAHHLIE C HHMH, H LUUAB3YSCH TCOPCMOI 0 TOM, 9T0 OpH
apuniod NpeobPA3OBAHKH PaBHbIE [MUGILAAH NEPeXoST B DAaBHbIE,
NOKA3LIBAGTCH, UTO OTKPLITEE KPYTOBHE KBAAPHPYEMEIE JNYHOTRH
HEPEXOAAT B KBAADHPYEMBIE OTHPLITLIS HLAMITHUECKHE JAVHOUKH I
nHaobopot. Moo PACCMOTPETD H T JHITHYECKHE JAVHOUKI, KOTO-
pbie NOAYYATCA OpH adHHHOM- IPRoSpaloBaun U3 KpYrosmx Jay-
HOUCK, KBAIPHPYEMBIX ¢ MOMONILIO KOHHYECKIX CETCHIH.

Mapabeanueckue aynoukn, [lay HewssecTHn 3 JUTEPATYPbI
NpUMeps KBAAPATVPL TTAPafOiHIecKHN  3AMKHYTBIX ¥ OTKPBITHX
AYUOUCK, A MEXIY TeM JAerK0 NOKAIWNAeTCA KBAADHPYEMOCTh IIH-
poKOro KAACCa napafoadUecKdX AYHOMEK, BCTH ONepeThCs HA Teo-

4
peMy ApXUMCIA: TUIOULAJb CECMeHTOR fapafonll pasEa —  Mo-

ALK TPeyToJILTHKA ¢ TeM e OCHOBAHMEM H C TOW &C BLICOTOIH,
uTO M cermedt, Jdeficrmure uHo, ecaM AaHsl ypapHenusn ANYX napa-
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fBon vi=p;x 11 y?==p.X, Nepecekaownxea r Tovkax M, (x;, w1} w
My (x2, va), B mAHHOM cayude x;=2xs M ¥, =—ya. llponoan obuyw
xopay MMy, noayunm nma mapafoauueckux cervenTa, Ecau nao-

4 4
WAAL OAHOMO H3 HHX Se= TS:&, a MI0MALL APYIOr0 S’r=—3*5'ﬂ -

T0 II0Ualb uapaﬁu.rmqemmﬁ JYHOHKH Sn-a pdBHd pas3HOCTH 11A0-

A
Al CerMeHTOB, 7, € So.a =Sa—5’c=T [8A—8’A], Sra se-

JHUHIAZ MOMET GbITh LDCTRORNA LUPKYIEM H MUIEAKON, eCJiH yKa-
3AHHBIE TPEYIWIhHHKH CTROATCH UHPKVJEM W JHHeRKOH, sTo capa-
BCIMBO H 144 napabosa ¢ ypaBHenunsMu Gouee obuero euja. TakHx
KEAAPHDYEMBYX JYHOUCK, QUenHRHO, OCCKOHeYHoe Muosecteo, Ecan
NPOBCCTH Teénepb NPAMYIO, Nepecekalilyo JAyrAa napafon, obpa3sy-
IOILHX JVHOTKY Tas, YT00bl H KOOPIHHATH  TOUGK €€ [epeceueHni
OblIN KEAAPATHMNO HDPPALNOIAJLHBIMH BeAHUHHAMH, TO TOAYMEH-
NLIC OTKPWTIC TARAGOANTCCKHE JVROUKH BYAYT TOXE KRANPHPYCMLL,
FunepGoauveckue aynouxy, Hawm Toe HeHIBCCTHBL cJayuaw,
uTafL pACCMATPHBATHCE KeM-T100 BOMPOCH, ¢BAIAHNLE ¢ KRATpA-
TYpOil runepGonnieckux AyHovek. Mul noka He pauwTH HE OHON Ti-
nepboaHieckKol JYNOYKH, KBaApupyeMoil UHPKYJIeM H JHHEHKOH.
Cugitaunbie AGHONKK, DTH JIVHQUKY OTDAHHYCHL JYTAMM pas-
amunax kpunnx, Oux copceM Mafgo HocdeqoBaHnl, MlamectHuw wacr-
HLIe  ¢AVUAH, KOTna JVHOYKA, OTPAHNYSHHAA Ivrol  SAMHOCA H
DEPYIHHOCTH KBAIPUPyeMa; OTKDEITAH JYHOUKA, OUPpAHHYEHHAH a4y~
roll IHHIONIN H OKPVAKHOCTH, TO3e KBaapupyema, Bo myorux cay-
UaAx 3TH JAYHOUKH He KBaiaprpyeMsl. Ho obix TeopeM moxa Het.

Teopun KEAAPATYPbl KPYTOBLIX AYHOUEK
B naocKecTH Jlodatesckoro

ITa TEOpPAs NOABHIACK COBRCEM NETEBI0, 1 CcOBLANE Oa HCKIIO-
YHTCALHO COBSTUKHMH MATOMATIRAMIL

TlepBrle MONWTKH PacCMOTPEHHA KPVTOBOA 3aMXHVTOR Jaynoi-
KH H KBAAPATYPR EE B TIOCKDCTH JIoOaueBckoro ObLIH cleddHbl
M. 1. Mopayvxat-boaronckaym a4 A C. CuoropswescryM, JIL J1 Mop-
dyxaf-Bonrorexafi 5 owmawame 1950 rosa  nanucan  MefonbUivio
crateio «0 Jydcuakax UnnnokpaTta va mpaockoctd  JloBausesckoros.
B weft om nowazan, 1ro Kpyronas 3aMRUVTAD CIVIOUKA, Orpanimen-
WHT TYT0H TANHOR OKPYIKHOCTH H Iyrofi OKPYIRHCCTH, LIA KoTopoi
CTOPOTA TPARMILINCG  WECTHYTOILTHKA, BURCANTIOTO 0 KPYT, -
asieticd TuaverpoM, OyAeT B MA0CKOCTH ESKanaa Hexsaipupyesmof,
4 B OADCKOCTH oJlofaneBokoro oHa MoMer GuTh 1T K328APHDYEMOH,
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® 3asucumoctd or K (ch R). Ow nokazaa, uro 8 naocxkocetu Jlofauen-
CKOIO KBaAPATYPA KPYIOBHIX 3aMKHYTBIX JVHDUBK CBHIAHA C KBAJ-
paTypoi Kpyra OoJjee TecHo, deMm B naockocetn  Eswaupa, Ho
A M. Mopavxai-Bontoeko#t ne yomenm onyiSTHKORATL 3Ty pafory,
M PYKONHCL €8 XpaHurtcd B JIGHMHIPAJACKOM oTiaeaendd Apxuna
AH CCCP (¢. 821, om. 1).

A. C, Cuoropxepcexuit {1896—1969) B cBoeft xuure «[eoMerpH-
YEOKHE MOCTPOeHHST B maockoctd Jlofauemckaro» (1951 r)  man
KOHEKPE@THHIH {IpPHMep KBAAPHPYEeMOH JyHOUKH B naookocTH Jloda:
HEeBCKOTO, TOATBePKIAIOMHA TeoperHiueckie coobpamends . 1
Mopayxaii-Boarosekoro, On B3sJl, B 4ACTHOCTH, KBANDHPYEMBIH KPyT

13 B45
¢ paxnycom R, aan wotoporo th R= 2 —8 Te
m=5<"n=8=2% — yneno Taycca, Kpyr, noctpoenusiii na cro-

‘FOHE NPaBHALHOTO BUHCAHHOrO G-yronpHHKa, TOXKe KBaJpHPYEMBIH,
aorga (puc. 105), oGo3nauue NJIOUIAAb JYHOUKE Sav, NAOWEAL GOMb-
iero kpyra—S;, MeHbllero—S,, maomaie Tpeyroashaika AOB—o H
virad B-vronbHHKA — b, 0H NOJyTaeT

l 1
Sg+0— re Sy,

GSu-—I—S1=SSg+BU"=7’ Sa=— 2

HO

on AM
5134:15}12—3————2.11.(6111-1—1}: = Samdneh? 5 =

Kh

=2n(ch AM—1)= o S;=6c=m(6—2)—B6.

CneoBATENLHO, MACIIALL KAZKAOH M3 Luec-
31
TH AYHOMEK Sa= = f—1; M5 KRaapupye-
MOCTH J.{J.'I}KEI'D REBITIONH AT A
Sa- =8k =2n—4u.

JlyHouxa cudTtaercd — KeBagpHpyeMoH,
eCJH Yroq pasHOsSeNnKoro ed  Ksajapara
CTPOHTCA UHpPKydeMm u auHefkof. B panmom

G |
MpUMEpe YrON KBaApaTa a=-—— s ) b




CTpodTed LHpKYJAeM o aHHefKol, Tak kKag 192 — ugucao Taycca, a

1
vron 7 ) moayuacrcs us nenexdem Ha 4 uyactu. CrexosaTes-

HG, PACCMOTPCHHAR JVHOUKA KBaipHpvema, Tak Geio modomeno
HAYAMO KBAAPATYPL! KPYTOBLIX AYHOUEK B IJI0cKocTH Jlodauenckora,

[Mlo amanorun ¢ apuMmepod A, C. CMOTOPMEBCKOrQ CTYASHTH
PTY cHauajsa ToMe orpaHHYHBAAHCE MNOAGOPOM TAKHX UHCJIOBLIX
anauendft g8 chR, koropuie aasany G KBAADHPYEMHE JIYHDYKH.
Tawdag MpUMepoB MOMHD HAATH MHOTO, 3ATeM Mbl IIEpEllIH K pelie-
11K HEKOTOPHX TEOPETHUECKHX BOMPOCOB H 'K CHCTEMATH3aUHH Tex
Pe3vIbTATOB, KOTOpHe mpelcraBidns Os1 Oogee wam MeHnse crpofl-
HVIO TEODHI) KBAaapaTypu KPYIOBHIX JVHOUeK B IockoetH JloBa-
USBCKOI0, 3100k MH KPATKQ M3IaraeM OCHOBBHE Pe3VALTATH 3THX
HeeaeloBanil, 0 KOTOPLIX, HAM JYMAETCH, MOKIO FOBOPHTE  ViKe
KAK Of OCHOBAX TEOPHH WBAIDATYDHl KPYrOBbIX 3AMEHYTbHIX JVHOUSE,
fosee ﬂD)lpOﬁHU ITOT Paznéd, BoaAMQMHO, VIACTCH HWIOWHTE B HA-
ulell KHule «JIYHOUKH», KOTOPYI0 WpelnosarameTt H3JaTe Uopes
2—3 roma.

KaaccHpHkauua Kpyroselx ayHouek B miockocta JloGauesckoro.
Kpyrosas nyHOUKa B TVIOCKOCTH J100aueBCKOro TaK e, Kak H B
naocKooTH BBXIKAA, €cTh UacTh IJIOCKOCTH, OTPaHuYeHHOH XyraMmMu
I6VE OKPYHTOCTeH, HMewux obuyvio xopny, OHn moryr GblTh BbI-
TYKIO-BOCMYTHE H IBOSKO-BEIIVKAbLE, avrefpauvecKie H TpaHCoUeH-
QEHTHLIE, KBAJAPHPYEMble H HeKBAUpHpYeMHe LHPKYAeM H JHHeH-
koit. KBajgparypa KpyroBeIX ayHouex B ILIockocTH JloGaueBokoro
CYIIECTBEHHO OTIHYARTCA OT KBAXPATYPH HX B miaockocTH Esxauia,
{Tog ERaapaTYPOR JYHOUKH B TIOCKOCTH J100adeBCKOTO NOHHMAaeT-
Cfl BOIMOHOCTH NOCTPOUTHE OHPKY/IeM o JHEHellKoH yroa Keaipara,
DABHOBRNHKOTO Aanpol ayHouke. Uncjo XBagpHpyeMbIX JYHOUEH B
naockocTH JIoGAYSBCKOTO 3aBHCAT OT DAXHYCOB OKpPYKHOCTed, 06-
HAZVIOUHE JYVHOMKH H 0T XKJacca (THOA) AYHOUKH, 0oHo GeckKoHeuilo.

dech neobxoadma Gosiee JeTanpnad KAaccH(HRALMA KPYTOBLIX JIY-
souek, HazoBeMm JyHOUKaMH NEPBOro THNA BHOVEAC-BOTHYTHE JY-
HOYKH, BHEOIHUE 00BOL KOTOPLIX—IYTa OKPYHHOCTH GoablIero Kpy-
ta (puc, L06); AyHoukH BTOpPOIro THIA-—BEIIYKAC-BOTHYTHE, BHELI-
HAR Ayra KOTOPHX — AvVra OKpy#HOCTH MeHellero xpyra (II).
Odeoaxo-punyxayo ayuouky AABB; naszosem ayzHouxoll Tperbero
THIIA,

Ho &rog xBagpaTypnl AwvIQueK W ykasannas wiaccudrrauun ne-
goctatouna, O603HAMHB JHHHIO UeHTPa ABYX oxpykHocredl 010
acpes d, MOMKHO YTBEPHKIATh, UTD ABE OKPYIKHOCTH ofpasymor JIy-
woawy I, 1T 5 111 vuna, ecau

R—r<=d<—H-r (43)

19 <. E. Benosspon 980



OuesiIHO, YTO KPYTOBHE JVHOU-
KM B IJIOCKOCTH JloGatesckoro,
TAX KE KAK H B JI0CKOCTH EB-
HAHMA, MO0 XdpdaKTEPHIOBATE
C NOMOLBID TPeyroJLHAKS
0,AOQ;. Jyrouxu poobile xapak-
TCPHIVIOTCH UYeThIPbMH HAPAMCT-
pamMu: R, r, ¢ B ¢ (M. pHC
106). Ilo uHcA0 HC3ATHCHMBIX
Fuc. 1UG. 1dPaMeTpoR, XapanTepHaviounx
JYHOMKH, MoMeT OuTs  Tpul o
184, TdK XKdK OJHH H3 ZTHX hia-
PAMETPOB MOMHO BHPA3HTH YEPE3 OCTANbIIBIE, H HEKOTODbLIE H3 Da-
PAMETPOB MOI'YT DKA3aThCA (PHKRCUPOBAIIHBIMIL.
JyHouxn, aas woropnx R—r=d, nasoeemM JyHOUKaMH HyJdeBUI'O
kaacca, OueBNIHO, UTO B HYJICBOM KJIACCC MOTYT GMTE TOJLKO Jly-
HOYKYH nepBorn THINA, :‘}TO JI}'HUHKH CO CXONHUIHMHCH KOHOAMBE

1Y
{puc. 107, ). Ornecem ayHoukH, 248 Xorophix £0y0:A> 3

I
(puc. 107, 6),—x nepeoMy kaaccy, ccau £0,0,A= — —X0 BTO-
" % o

3
pomy wknaccy {puc, 107, 8), npu £0;0zA -2 5 ikTperseMy

kaacey (puc. 107, 2),
Bce AyHOUKH HyaeBOTO xhacca o6pasyloT ABYnapaMeTpHuUcCKoe
ceMefiCTED, TAK KaK ABa MAPAMETPA H3 MeThipey DHKCHPOEANL

Puz, 107.

k.
=



P =g=2n.

Jlynouku riepBore kiaacca cOPAa3yIOT  TPEXNAPAMETPHIECKOR €
MEﬁCTHL‘, TAK KAK MapaMerpdb! CHA3AND COOTHOIICHHEM

(D i
sh K sin — =shrsin —(F—, (44}
2 2

JIyHOUKY BTOPOro KAacca — IEYNAPAMCTDHUCCKWR, TaK Kaxk g=u i

=

u) .
sh r=s]‘1Rcin? : {45}

Bee ayaounn vpereero kiacca 06pasvior TpeXnapaMerpiueckoe
CEMCACTBO, Tax KAK NY TapaMeTphl CBfiaHel CourTHOIleHHeM (44).
¥HRA3aHHAVID KAACCH(IKALIAI KPYIOBHX JVHOUCK MOMKID  CYHTATH
a6CcoMOTHON, TAK Kak oyna apagcrea obwed aan reomerpuil EBgan-
Ia u Jobanescxkoro, Toasko & reoMerpun Epkanna (44) u (43) By-
AVT COOTRETCTRENND

; D
R sin— =r=in P r=R sin —,
2 2 : 52

KBanpatypa nyHOueK HYAeROT0 Kaacca, 31eck OliPaBeLIHBH
caenyiomad teopeMa; JAaa toro, 4ToBB JAYHOYKA HYJAeBOro KJaacca,
T. e. OrpaHnYedHas KacawWnMHuCA H3HYTPH OKPYMHOCTAME PagHy-
cos K u r, fmia xsaipupyemofll ¢ TOMOWBIO UHPKYINS H NHHEHKH,
HCOBXOAHMD H AocTarouso, 9100 chR v chr ABasance panyoHadb-
HBIMH HAH KBaAparTHUHO DALAKAJbBHBMH KOPHAMH HCOTIDLOT2AERITO-
F0 YPaBHEeHHA

A—i= =T
13 )
roe ch R=x, chr=y, 1 — rayccoBo ukelo, n=m — HarvpalbHble
upcaa, (K — pazuyve spuedzse naocckecrd JloGauseckoro  nodaa-
raem =1}.
JoxasaTeascTBo; NACLLAIL AVEDTKH
Sais§ D T TR L, (PR (46
a-= —3 g =41 | sh? — —sh —J= nshs— i
°R TR 2 3 2

rue 3 op — UMOWAAL KPYTE ¢ PALHYCOM R, &

P R r
sh— = I sh? — —sh? — ,

28§



rie P — paguye kpyra, PARHORGTHKOTO AvHouke (Sa). Ha (46)
BUAHO, UTO DHPKVAATYPA JYHOUKH HVJICBOID KJA4CCad B TITOCKOCTH
JloGauepekoro (Tome H B naockocTd DBRANIA) BCEria BOIMOMXKHA.
Paccmorpiy Temepbr KBaIpaTtyvpy Kpyra ¢ paanycom P, ¥enonue
KBAZLPHPYEMOCTH Kpyra B miockocTh Jlofauesckoro, Kak H3BECTHO
{cu. crp. 281),

ch P= ";"m (47)
Hz (46) cnexyer, dto
d
G —dn (sh2 E—--sh? . ) — 25 (ch R—ch ).
Hz (46) n (17) noayuaewm
P m m
Sz.=4n sh?~— =2r(ch P—1)=2x (-— = ] =2n —.
2 Loom n
i
Cuegopateanto, ch N—chr= —
1 {43]
WIH X—Yy= &

iL '

3ro HeobX0IHMOE YCAOBHE KBAAPUPYEMOCTH Kpyra ¢ pagrycoMm P
(u maymouxy Sa), Ecnw manowute ma IV u r yeaonne, utobu ch Ron
ch r npusanIexann K peawynygam 2-ro nopaaxa u modoro nmacca,
To mo reopeme Mopavxai-BoaTtosexoro  npu emnoawneurt (48) b
(47) ayHouka OyacT KBASPHPVENa LREPRVIASM I TUHCHKOH. Tr:apcvra
IOKAa3AHRA.

W3 arofi TcopeMul clefver, YTO MpH KawaoM {HURCHPORAHHOM

m
anaueHun — , ohe n=m >0, moayvaercAd OAHH KBAIDPHPYEMLIT
n

m-n

n

Kpyr, paauyc koroporo P=Arch (49)

Yron kBaapara, paBHOBETHKOrD NAWNOH  KRAAPHPYEMOH JVIOUKE,
T n—m

o= —.

2 o

m
B cayuae m=n win -— ==1 ypaBHenue kBaApaTVpLl KPYTOBHX
n

JYHDURK IIVJASRDrO Kmacca .'&—}'21.
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B srom cayuae naocmais aywouxn Ss=2n, a cOOTBETCTBYIOMUAR
PaBHOBEAHK AN eil KBaapaT acuMnroTiueckul (=0},
Ecan noaoxnte 8 (47) m==0, To paluyc Kpy¥ra, pasHOBedHKO-

n
ro ayhouxe P=Arch — =Archl=0, uaviouxa Bupokaaercs 3
- I

OKPYIKIOCTb, Npd r=0 — B kpyr, Ecan ypasnenne Kpaaparypu ay-
Houek (48) u cro pelicHiA HHTEPNPETHPOBATH I'COMETPHYCCKH B CB-
KIHAOBOA TACCKOCTH, TO MOMHO onpefemits 006aacTh  3HAUCHAUI
!

— » TIPH KOTOPBIX JIVHOUKH  HYTeBoro Kiacca GYAYT KEaldpHpyeMbl
(puc. 108). Bosbmew [exaprosy npsaMoyToALHYIO CHCTEMY KOOP-
anupar, n wotopell x=chR, y=chr, roe x=>vy>>1. YuhtnBan cka-
3aHHoe BeILle, ByaeM HMeTL ofnacTs 3nadenui chi u chr, npu ko-
TOPHEX JYHOUKa KBAaJPHPYeMa B BHAS NOAVNOJOCHE, OTPAHHTeHHOR
HPAMBIMH, VPABICHHA KOTOPELX

¥N-—¥y=[ x—y=0ny=1.

Ypapuenne KnaapaTypul JavHo-

UeK x—y== —— TIPH KamIoM pur- 4
i
m
CHDPOBAHHOM 3HadelllH — , rde m
Tl
f
Hn — uUedsle YHedd e0Th ypdi-
nepde npaMoil, napanielbiol ue-
cekrpiice x=y. Bee sty moaynps-
MEE, NpOXOAAUINe  4Yepes TOUYKH &
m b
-— 0) JACHAT B YVKA3aHHOR NOO- Puc. 108,
I

¢

J0Ce W PAacToNaralTea THCKPETHO.
PacemoTpum Tenepn KOHRPeTHHID NPAMEP KBRAAPHPVEMOH NYHOuU-
KH HYJIEHOTO KJMACCa.

_ 74 _ T
Ilyets chl=35, ¢chr= — , HYuena 5 n —— ABIAIOTCA KOPHAME
17 !

m 74
S8 Bty
. n 17
n=17=2% 41 — rayecoso uncio, m==11 — npocTce wueACE

YHCA0,
[TpakTuyccuin OupKYJIATYPY JMYHOUKH MOMHO e HPOH3IBOAHTH, a
HCKATh CPa3y ¥rod paBHOBEINKOID €KBAAPATAY:

n—m . T—11 =z kh {

— T — —

o=
n 2 17 2 17
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HJ’]OLL{B,J!) EBaIparta
e 22a

Ske—= (2#—4(1]—-(2_,-[_ ===

HTO CTPOMTCA IHPRYASM 1 IHHENXoH,

OueBiIHO, YTO KRAAPHPYVEMEIX [yHOYSK HYJIEBOCO KI1acca Gec-
THCARTIIOC MHOMKECTBO. & KBAAPATYPOI 3T0I0 KJIACCH JVHOUEK TEC-
HO CBA3AHA H KBAIAPATYDPA KOIblU4, 06DA30BIHHAC0 KOHIEHTPHIECKIL-
MH HIH 3KCHEHTPHYECKHMH OKpyaHocTaMu?, HeiicTenteasno, nope-
IeAbHBIM CAYUAEM 3KCUCHTPHUECKOrD KPYTOROTO KOABUA ABIAETCA
KPYropag AVHOUKA Hyaes0ro KAacca. [lpuy nepeMelleduy uensiief
OKPYKUOCTH  BHVTPH Oo.bllell Na0OWaAb MEHMIY OKDPYARHOCTAME
(naowaas koasia) ne venweres, CaegosaTeasno, MIOMEAAE KOJAGNA
PARHA NJOWAAH JVHOTKH HyJdeporo wiacca. Bonpoc e o soavom-
HOCTH KBAAPaTypst B MeoMerTpan  Jlofatiesckoro 3agucuT JHIUL OT
ajaowaan burypu, Taxnv o6pasoM, MOKAILIBAETCH, YTO 3alddd o
KBATIPATYPE KOAbUA B MADCKOLTH JloGaueBckoro pasuocHabua aa-
Tave o KBALPATYPE JYIOUER HYICBOTO KIACCA. B IIOCKOCTH e
Esxnuaa zanaya o Knaapatvpe KoAGLU& NHpEYJIeM o JuHeilxoft He-
BO3MOMHA, TAK KAK 00d CBOIHTCA ¥ KRAAPATVPS Kpvra.

Saaariy 0 KBAApatvpe JYHOULHK HYASBOMG KAACCA  MOWHO of0f-
W{iTh, CCTH TPeOOBATh, UTOOHM DPABHOBEAHKOH PHIYPON JAVHOUYEK Bhia
HE HBAIAPAT, & MHOPOYLOJBHHK C THCAOM <TopoH N. Srta aataua
cnA3aHa ¢ 0OOGIUCHHOR 3agaueli o KBaIpatrype Kpyra, T. €. ¢ lo-
CTPOEHHEM TNPANHALIONG MITOTOVIONLHHIKS, PABHOBENNKOTC TAHHOMY
KPYTY, MR YCNORHH, UTO MUOMOVIOIBHIK He ABAAETCH KBAZDATOM.

OCMOTPIIM, KaKOMY VCTOHHIG A0AMKHBL YIOTWISTEANATE PATHVE Kpy-
ra R # nucdo cTopon npaBlibHOrO MHOTOYTOIRIKA N, UTOOW Kpvr
OB KEAADHPYEM UHPKVIEM H JAHHEAKOH B 3ToM cmucte, [Maouwaaw
apaBuI6E0TG N-yroAbHUKE

Sx=[(N—2)n—Na],
N_2 )

Uae ==

Tak xkak S¥ 10.13%na OuITe paBHa S p , 10
B
4:15!1‘ — = [({(N—2Vyn—DNx], (20)

HaAH _
2n(chB—1}=(N—2)a— (N—2) =z
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N N
2chR=— — — 1.
2 2
n—m s
Ecan {= s N — Tavccoso 4dCIo, n=m AATVP R bHBLE
n
U, TO
) N N2 0-m N
l<chR= ————— — = —
o g n 2
(—2 m
¢hR=14—" P {51}
Tlpy esiioanenun 3TH: yoJoBHE ¢ 1pn N — 1 ayccosod qusic 8ad-

MOKHO MOCTpOeHHe  Opasuasioru  N-VroJbHdka, paBHOBLANKOTU
WPy,
IMepexoaa © ofobleHHDR 33144e O KBANPATYPE AYHO4EK HYJ1e-
Im

S0ro Knacca, Mpl BMeCTO yDaptHeHIia X—y= —I—— paccMarpHsacy
VpdpHenue
T 1| (52)
2 L
rie N — I'ayvecoRo YHCAD CTOPOI NPASILIBHOTO  MHOCOVIOIRIHKE.

Ha ocuopanny obobienteii 3agdud 0 KBaApaType KPYra MoHesm

VTBEPIKIAThL: KBRAADATYPA JVHOUKH HYJISBOro KAaccd BO3MOMNKHA

ITHPKYIeM ¥ Aunefikol B cmuicge 0G0GIICHHOW 3aiadu, eciad B
N-2 m

aoJaHAeTed X—y = 5 e I UK YCOJAQBHI KBAARATHUHOM padi-
n

KATLTOOTH 35 H V.

OBaacts PeIUeHAH LPH TOM H3IMEHHTCH, TAK KAK TCMEPh ¥pds-
HEHUA NPAMN, OTpaHAYHEA UMY 3TY 00.14cTh, BYAVT:

N—2

x—y=0, v=1, x—y= {puc. 109).

B kauectse npnmepn pat‘t_“ﬂiJT‘pl-I"ﬂ AVHOTIKY HYJISBOTO KJaacca
}‘

TR : aacea
chR = -3— V 1412137, chr= —4— +)/ 12T

BT KpYrd HC KRAADHpYeMbl H B CMbICIe OOOOLUICHHOU 3atayw.
[MoncTananes 8 (52):
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s P A—— T —— N—2
ol proime S Jy opee MR W
& l, 8 2 n
29 N—2 m
4 2 ' n
10 pasencTso BHNOSHACTCA npH N=17, n=30, m==29;
N—g m 72 29
2 n o2 &
CaenosarensHo,
n—m i in 1
= =— yron o= — (N—2)= —,
f 30 N 34

Tlacwane 17-yronsHEKA
: T 29
Spp=[(N—2)n—Nu] = {lﬁn—i?- —-:‘“—‘—.11:,

T. €. AYHOUKa B 53TOM CMHCIE
KBaApHpyemal.

Keadparypa aynouex 1, 2
# 3-20 Kkaacca. Hamm pac-
CMAaTpHBaNCd BONPOC O KRAA-
PaTvpe AYHOUEK IPYTHX Kaac-
COB M NOJYYElBl  YCAOBHA
KBaAparypsl 3THX  JYHOUEK
unpkyiaem n anuefixofl, Pac-
CMOTPHM 1717 ODpHMeEpa JyHoy-
kH l-ro wanacea 2-ro  TtHma Pyc. 100,
{cM, pue. 107, 6). Ee mromans

y

r R
Sy=2psh?*— —2@sh? T +[2n—P— (2n—q)—2p] =

=y chr—@chR—2f =qyv—D®x—20 . (23}

Obospagny

1
fo== T (gy—Dx). {34}
Torna

8:=2(8:—P). (55}
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Has cymecreosanns KBaipaTta, PABHOBRANKOro JVHOUKe, Heob-
XOAHMO, UTOBLI _
0=2by—f=n, {36)
Tag kak 0<<Sw<2x Ha ycioBas paBencTsa naomlanefi S;=Sue
HAXOINM ¥TOM o

= I
i s (8e—P). (57)

Jlng KpaapupyeMocTH AYHOYKH T04HD BuNOIHATBe (56) o
BO3MOMHOCTL NOITPORHHMA JayHOUkM 1 vraa (97). Jlydouxa e, a
ciaemoBatedbio K 1 r, MOTYT GBITH NOCTPOEHBl LUPKY/AEM H JAHHCI-
KO, COTH MOKNO HOCTPouTh vrabl g, © B 8 1 ecan BLITOAHAETCS

] ; i 5
(x2—1) gin? = (y?*—1) sin® = {58)
rie x=chR, v==chr, ¥uutnmsas (54), mokno no ¥, ¢, un § onpeac-
JHTL X By, M3pecTiio, 4To ¢ MOMOILLIO LHPKYJAA H JHHEHKH MOTYT
GEITH MOCTPOSHH YIJAW — M, P& N—IayccoBO YHCIAO, & m<n —
n

HATYpAaJbHLIE AHCIA,

[TpHXOAHM K BRIBOAY: AAs Toro, utobbl uncaam @, ¢ # b coor-

BETCTBOBANA KBATDHPYEMAn UMPKyJAeM H JdHedkofi aveouka 2-ro
THIA, Ne0OX0IUMO H 10CTATOUHD BLIOJTHEHHE VCIOBHH

m
®, ¢ u 8 — yram TIaycea, 1. e. Bula 2n —- , [l M — HATYPas-

HOE YHCIOo, n=m — [ avecoso YHCao,
0=G—Pp=m.

QO p ;
{x*—1}) sin? T = (y?—1) sin® > x=y =1,

fo= Tl {gv—Px).

[Tpu stom vroa P cTPoOHTCA nupxyaem u auauefiKol B mpouecce
NOCTPOSHHS JVHOUKH, AHAJOTHUILIM NMYTEM 10JVIeHb HeoGX0LHMLIC
W JOCTATOUHBE VCJIODHT KBAAPHPYEMOCTH JyHOUeX l-ro Tina
g, P, § — vrawm Dayeca;

0-=b—Pp=m;

o F
(x3—1) sin? 5 = (y2—1) sin? h-(;—, Xxny>l;
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1
8= El (Px—oy).

B npemeantav cnyuas: p=U0=2n noayuuym  JVHOUKY HYJRBOCO
w m m
Klacca, AR KoTopol &;=n—-  H Xx—y= — . Heofxoaumu-

MH H IOCTATOMHELME VCTOBUAMH KBAADATYPLL JIVHOUCK 3-TD THMA 10
AVUEHE B TAKOM BIIIE:
g, @ 8; — vrau Tavees;

<28 p==Om;
I
b= 5 (®xtey).

B npedsiwHom caydae, 1. e, npu g=2r n ®==0, gynouxka Be-
POMAACTCH B KPYT PAZHyCA T, Il VKAAHHOC VCIOBHE MPHHHMAET BII:

" 83 — yroa Taveea
< Sy 2.
l Yeaopue (58) BLITOAHACTCA TOMACCTRENIED
53=1TI-"_\-'.
n--m n+m
[Tonyyaem O3=—m H chr=""" - ycaopne KRAIPU-
PVCMOCTH Kpyla.
Jvroukn 2-ro wnacca  Knagpupyesst, ecan @ — yron Taycea,
. g ;g 0 e @
4 cherema §= — {gv=Px), (x*—1) sin* i = (y?—1) sin® %

paspeiinya, OcoBLIfl HuTepec NPeicTaBIAnT T& AVHOUKH 2-ro Kaac-
Ca, ¥ KOTOPLIX Melbllie OKpYAHOCTH MOCTPOCHL Ha CTOPOHAX Npa-
BHJALHX MHOMOYTONbHHKOB, BNHCAHHLIX B OOJBIIYKD OKPYHHOCTD,
KaK Ha aguawerpax (cwm, cTp, 288). 3iece CHpABENNMRA TeopeMa:
opu 6oy rayeconoa N cymiectByeT GECKOHCUHOC MUWKECTRO My~
noYeK, KBaJDHPVeMBIX LHPKVIeM M JHdeiikoit. TlpuueM kaKIOMV
N> 4 cooT3eTCIBYCT MO 0JIHOH JYyHOUKE 2-TO THIA ¢ PABHOBEJHKH-
MH CeKTOPaMIH. B reomerpun Eexknuza, kKax HM3BeCTHD, PABEHCTEO
CBKTOPOB — HEOBXOAHMOE ywI0BHE Ksaaparypw nynodek. B reo-
veTpan e Jofauesckoro 3To YCAOBHE He SBASETCH HEOGXOIUMLIM.
Ho ecan MoMN0 DOCTPONTE UUPEYACM H JTHIEAKOR JYHOUKH ¢ Pas-
HORGAWKIMH CEKTOPAMU, TO OHH KBAAPHpYeMEl. YCIOBHE paRencrsa
o—r 28

CEKTOPOBL CBOLKTCA K 3alaHmn = —-2—- F
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O KRagpaType KPYrogbX AYHOUEK
m nnockocTH Pumana

Kpyroseie ayHouxw n uaocxocTn PHMaHa, HaCKOABKG HAM H3-
BECTHO, elfle HuKem ne paccMarpieanuce, [IpuMcHan uasectayw of-
Y10 TeOpHID nocrpoenna Ha cdepe [12, 74] v moayuenibie HamMu
pesyapTaTsl KBafpatypul Aynoucx n maockoctu Jlofavesckoro, Mol
Haua i pa3pafoTKy TCOPHM KBaADATYPH KPYIOBLIX JAYHOUEK B NJ10-
ckocrn Pudana, Tlpenpnapurensno HanoMHHM HeKQTOPLIE OBELCHIIN
i3 cepnueckoil TPHTOHOMETPHHM H DACCMOTPHM BOMPOC O KRAADPA-
TyYpe Kpyra B IIockoeTH PHMAaHa, HeoOXOIHMBIC MPH Kpaipuposa-
HHH KPYrOBLIX JYVIOUex B 3TON HEeBKANIOBOH TeoMCTPHH.

[laockooTs PHMana MOMHO HETEPHNPCTHPONATL 1A BEPXHEH [u-
aycdepe eBRIEAOBOH cdepsl, TOTIA MPAMBIME  HASLBAIOT 0O0.TY-
OKPYAKHOCTH @BKMUACBHIX Goanmux kpyros, B sroil reomerpun cTo-
POHE M YIJBE TPAMOYTOJRIOTO Tpeyroabnuka ABC (puc. 110) cBa-
3auBl OopMYIAMH:

B e -cnq‘-b—‘ g E i tg — =

R R ‘rR’ R R =R
ok

b C
=sin — -tgu=lg — -cosf, cosa—cos — -cosf
in = -tga=lg - sp = sf

C
cos iy =clga clgf, {59)

rac B — paswuyc KpHBH3HB NAOCKOCTH PH-

MaHa; B HHTEPHpeTaudd Ha cdepe H MOAY-

cepe R uncnenHo papeH paauycy cheps
e gapyviuaa obUIHOCTH, MOAHO MOJ0MNTh
R=1[. B 3ToM caywae Meppl OTPE3KDS HA

i

e g

o e

MIOCKOCTH PHMana 4HCIeHHO  paBHsl Me- g
pas UeHTpaJbHEY ¥raop. auuga npamol

. n Pua 1300,
=, nonyupxyoh L= -2—._

Dauna oxpyxHocTH ma naockoctd Pumana Cr=2nsinR; nao-
mand puryp: tpeyrodsanka St=—a+-p+y—um ;
Kpaipara Soa=4a—mn ;
npasuasnoro N-yroasHuxka  Sy=Noa— (N—2)n ;

Kpyra paguyca R 8 p = 4nsin? —
2
L
Kpaaparypa kpyra c paguaycom R 5 CBOLITER K lHCCaedo-

BAHAIO PABRHCTBA S g =S« T. &

R



R
dr .51119? =4a 27, (60}

i T
Keanpar cymecrsyer, ecau 5 <e=1, T.B o=l T

rae l=={=2 Torua
R
"%:rtsi'ng—_1 =927l - 2n H

7 cosR=2—1, (61)

rae O=cosR<Z1, ¥roa o 3 miockocrn Pumata Moxer Gurh 10
CTPOEH THPKYJeM u MHHefKoil B Tex e cIyyadx, uTo H B IJIOCKOC-
tax Esxauna u JloGaucsckoro. B wamewm eayyae clIefoBaTennio,

TOAHO DT
n-|-m

= (62}

n
- ﬂ "
TAe U — FAyCCOBO WACNO, 3 M=il — UEN0E HHCAO M <a=n.
H3 (61) u (62) noaysaem
-1
cosR= : {631

n

3710 1 COTH VOMOBHE KBAJIPHPYEMOCTH Kpyra B MIocKocTH Puma-
na%®, [lepexons K Keadpatyvpe ayHOuex B ILiockocrdH Pumana, na-
UM NpPCAKIC BCETO KIaccHhHKALNIO KPYroBhIX AyHouex. JIyrn mByx

oxpyxnoctefl O (R) u Oq(r), rae BR=r 1 0\0y=d= % , 0Gpa-

AVIOT AVHOUKHE, 8CTH
B—r<d<<R+4r, (64)

ITpu sunonerun

R4r+d=n (65)
OKPYKHOCTH UMeRT ABe O0IHe TOUKH H KAACCH(QHRADMS JYHOHeR
OyIer Ta e, uTo U B miockocTd Epkmuaa u Jlodauerckoro. Ecan
e

B4r4d=m, (66)

TO OKPYRHOCTH HMEIT UeTHPE TOUKH NepeceyeHHA, H B 5TOM CIY-
yae nofBATCH ellle ABe QUTYPL!, KOTOPLIe HA30BEM «JIBOAKOBOTHYTH-
MH JVHOUKAMM», MpHYeM DPHHANAEHAIYIO KPYTY OOJILIICIO pamvy-
ca OTHeceM X YOTBEPTOMY THIY, NPUHANLICKAULYIO e KPYry Medb-
nIero pHIlH},'C& — K TIHT[‘JM}’ THITY. K.,THIE‘.CIJ 4ADOAKOBBITYKALIX Y-
HOYSK? — CMEIldlunee, OCTalAbHLIc KJAacCLl JYVHOUeE OTpedesisaioTed
TAK K€, KaY M B JAPYIHX TeOMETPHAX (ca. NpedsiAVILHE pasgen).
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Moaudurgaumeit avHouex MOMHO CUHTATE JIBE «JIVHOUKH®, HA KO-
Topele pasGHBAETCH WAOCKOCTE PUMaHa MBYMA MepeceKamuuMHucs
TPAMBIMHY (HA3IOBEM HN «THHeHNLIMH»), A TAKME — KPylrusble <er-
MEHTI,

Hamu paccmorpeHa keaaparypa BeeX yKa3aHHHIX Bhille JYHOUCK
Ha OXockocrd Pusmadna. 3aech TPHEBOOSTCH B WAUeCTBe [IPHMCPOR
TOABKO HECKOABKO CIY1aes.

Hauboace opocrniM cayyaesm B B reoverpun Pumana ssanercd
KBaApaTypa AYVHOUSK HYACBOTO KAacca (OKPVIKHOCTH KACAKTCA H3-
H}prH';l_ 3','[8{‘.[: uonpaneﬂnﬁaa Cu'lEﬂ}'TD[ILHFI TEO'[}EMEZ ﬂ}'TIU‘-lKEI H)"J’IEBD‘
TO KJjacca, DTPHIIH-'-IEIII[HF! :L:,-'I'H.MPI U'E(]]}-')KH{NCTEL‘:I ]Ja,I_'I,PI‘_\fCOE R H T,
Oyler KBALPHPYEMOR UHPKYJIEM W JHHEHKOR B TOM H TOJABKO B TOM
cayrae, ecay cosh u Cosr ABAAIOTCA PAUHOHANBHBIMH HJIH KBAZpA-
THIHO-DAIHKAJIBHEIME KOPUAMH HEQNPEICISHHOTO YPABHCHUHA

m
y—X=

3

n
TIoE 11 — TAVCCOB0D UHOIO, I — LeJI0e THEAo H He Goaslte n, Moka-
Jatenberso. OO03HAYHB Ma0LAlL 3TOH JYHOUKH uepesd Sa, HMeeM

R r
Sn=8,p--84r —=dn (q[r@ ?-—Si-n? ~2—) =4nsin? Z— ' (67)

D i F T
TLE S ?: l'f;' sin® G —Siﬂﬂ—;—r P — pamuve xpyra, paBHO-
BETHKOTO JAYHOUKE, KOTOpPaHl MOMHO [OOCTPOHTE ¢ IOMOLIBH wHP-
KyJA U AuHelKH 7o 3aladdunly orpeakam R u r. Caemosarteabso,
HHPKYJAATYPAa AYHOUKH HYJeBOTO Kjhacca B NJOCKoCcTH Pumana, Tax
e Kak B miockocts JloGauesckoro W EBkauna, Bcerga BoaMoHA.
Pacemorphy tenepbs xsanparypy Kpyra paguyca P, Ha (67) cae-
aveT,
T—1n
rosP= )
n

3 u3 (67)

E Y
Sn=4n(sin’ = re—iitd 2—):2;11-({:051:‘-&03R)=

=4nsin? o =2n(1—cosP)=2n (1—— T )=2a =, L T. 2.
2 n n
cosr—cosR = — (68)

Il
i, GBOAA pboaHaucHua cosR = x u cosr =y, nofdydacwm
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y—x=—— (69)

n

DTo 7 ecTh NendruAMMUe YCIOBHE KBAAPHPYVEMOCTH  Kpyronof
AVIOUKK vIeBory kaacca. Ecan ewe norpegomaTh, utobu cosR A
COSr NPHHATLIEMAIH K BeaHuHHaM  2-r0 Nopajgka H HEKOTODPOro
Waacca, T. €. BLIPAMATIHCL 6L Koueunoil Uenoyxod KBaJpaTHRIX pa-
aukaaon, to no teopeme J. J. Mopayxafi-BogToackoro  nx Mox-
HO NOCTPOHTL UMpKyaew 3 auueiikoil. M avHouka B 3T0M coydae
KEALpUpYEeMa NHpKyvaey 1 auvefixoi. Teopema goxasaHa,

m

CanelloBarensHo, NPy KaXAoM  SHHKCHPOBANHOM OUAYEHHH ——
b}

n—in
NOJVYHETCH XKBaIpHPVeMBIH KpYD  PanHvCa P=Arccos —
i

OAHONAPAMCTPUNCCKOS COMERCTRO JAVHOUEK HYJEBOIU KJaccd. Kam-
L0F JVHOTKE 5TOro ceMciicrRa coOTBETCTEYET OJHH H TOT XKe KBal-

o on-fm

paT, yToa KoTOPoro a= — - =— , B cayuae r=0 Hau

cosr=1 ypasucnue (69) npuver Bu
m l--M
l—x= —Hau cosR== '
n n

7. e. JYHOUKA BHpoNAmacTes ¢ xpyr, B caywae m=n, y—x=1.
) 5 T

Ecau r=0, H= ——» TO IYHOUKE BHDOMKIALTCS B KPYT panuyca
i .

— , T. €. BO Beio Naockorts Pnuana, Ilpn m=0 wan y—x=10 ay-
HOYKA BpIPOMKIAETCA B OKPYKHOCTH, JIeThO n0Kaszare, 4T0 00JACThH
gnavennii x 11y (0=x<ly-21), n=m>=0, cBA3AHNLX VpaBHEHHEM

m
y—X== =, OTPAHHUEHA TPSIMBEIMH ¥==X, X=0 M y=1, Ouenun-

HO, ITO KBANDYPYEMBIX JYHOUEK HYJEBOTO Xaacca BecyucieHHoe
MHOMKecTRo, (. HDaApaTypoil $10T0o KIacca JYVHNOIeK TecHO CBA3aHa
W KBAAPATVPA KPVYITOBOID KOdblla.

KBaApHpVEMDCTh JYHOUEK BCEX IPeX THUOB BbLITEKaeT H3 Teope-
MBI I8 TOTO, YTOOM ayHouxa i-ro-tHna (i=1, 2, 3) Bnna ksagpu-
PyeMoil nupkyIeM ¥ JHnefikoil, HeoGXOAUMO N JOCTATOY4HO, YTOGH
1V @, ¢ A Guaw vraamn Tayeca, 1. €, yiv1aMH, KOTODBIE CTPOATCR
LHPKYAEM 3 ANHCHEOR | Toe

1. I 1
A= —{gy—9x), Ag= o (Pr—g¥) n A= 5 (Pxtay),
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W e e
2) (1—x?%) sin > {(1-—v¥)sin 5

JvHouga 4-ro tuna (pue. 111) onpeleasiercs WecTbK) napauerpa-
mi. B, o, @, g, ¥, 1, Ha KOTODMX TOJLKO TPH HEIAMUCUME, TAK Kak
OHH CRBAZAHW CODTHOMIEHAAMA

e r g
ginli 2in e =sin rsin 1 sin R sin ~0—=.-:~in r sin 5 (70

e P

KPOMC TOTO, 0,0,+4-0:0,=1.
[Tnowans stodfl ayHoukH

R R !
S.,:-‘l:n.sin?-z— —2(P+W) sin*— —2{g-r¥) sin> — -+

+H[P+¥+o+p+2p+2y—da] =
=[(P+¥—2n) x-+ (p+¢) y+2{fi+y—mn)] - (71}
Ofo3naunm
i : :
= —[(D+¥—2n) x+(p+¥) 3],
Tornd (71) npusumaer syl
S1=2(Ay+-f~+y—n),
|
a= — (84+B+¥), Av=—Asav+Aser—ax
{Azar, As Qs NBOAKOBHITIVEAQE JMvioukn ¢ xopaok AB). Ecm @, ¢
W AjAB 3aMaHH, TO MOMKHO Haltd X # v, a 3atreM H W, u Azas n A,
Teopema moxer 6uTh chopMYIHPOBANE TAK: JYHOYKA 4-T0 THNA By-

IeT KBAJpHpYeMOH ULHpKvaIeM H Jupefiwof, ecnn 1) @, ¢ 0 Ay —
ynasl I'ayeea, roe

1 I
Ag=AgsntAgin—ax= — (Ox+¢v)+ 5 (Vx+fy) —nx,

@ @
2) (l==xt) dind r = (loey B ainti g

=
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1r ]
3 (st = 1y 2,

YCi0suA KBAJPHPYEMOCTH JIYHOUKH 5-r0 THIA Te IKe, TOAbKO
Ss=2(As+-P+y—1¥), As=AganAgen—ay,
1
a=— (As+-B+y)%.

TaxoB oCHOBHON BKJAJ COBOTCKHX MATEMATHKOB B COBPEMEHHYIO
TEOpHIO KBAIPATYPH JyHOUEK. 3/1ech MO HEOOXOIHMOCTH NAHO KpaT-
KOe H3.T0MEHHe HX pesyabraTon. Boaee moapo6io sTor ponpoc pac-
cMaTpuBaercs B Hamel xkunre «Kpaupatypa aveoueks (umctopus n
COBPeMEHHAaN TeOPHA), [OTOBALLENHCH K MeYaTH.

Taxos DOITHA H CACKHBIA 1UYTH PAasBHTHs TEOPHH THTH 3NAMEe-
HUTBIX 3alad ¢ jpesHelllunx BpemeH jo Hauwux auefi. Kax mumHo,
YiKe MHOTOe Cledano AT CO3TaHHH HAYHIOA HCTOPMH 3THX 3alad,
00.RLIOH BKIAJ BHECEH B COBPEMEHHYIO TEODPHIO HX, OJHAKD MHOTHEe
BOUPOCH HWCTOPHE M COBPEMEHHON TeopHa NATH 3HAMENHTIY 3a1au
OWHIAWOT LIIC CROETO peuens® |

MprMenandg & raase TV

! Ilpeanaraerca:

A} IPOBEDATE CNPEBELIKROCTE (POPMYAHDOBOE 3THX 3Jafad;

G) HAATH OWHBKE, ylONVCxagvpe OpI SToM,

2 Tak HaxOimy IRATOHIAb KHEIDATA U APEBNNE CTHOTAHE, 38744H TAKOCD
pola Ha3WBANT «UHPKYIHTYPOR KBAaApaTas.

! Kpweacram AwageMun, ocHosamuan @ 1531 roAy, ABETACH N€pEMM VIEGIBIN
sapegender Ha Pyew, Qeotban IMpokomoory  {(wemtes & Kuepcwod Axanesnn
W34 TPALHLCH) — WAHH H3 eIHHOMBULAeNEHKOR Iletna | BemHckH H3 pPVEOMH-
TH. MPAHANEHCH B UEHTDAILHON HAVUHOR OnfumoTeke yrpruackof  ARanedsd
HAVE, mAe ofiesss opetcctassa ©, H, Kupo.

4 OnpelednTs, YeMy B 3TOM JIVI4C paBHO o,

Kitury w ¢TaThH, 0 KOTOPWX sfeck (A8 Uk, BKIOYESHE B SuobnnorpadHio,
MUorse wHHre M CTETBY, TOKE COMEPKALLHE SJAeMEHTHI HCTOPHE H TEODHH JHLMe-
HHTHX 3afay JAPEBHOCTH, e BOULTH B GHOTHOTD ami.

" Haw CTyQeHTH-IAMIOMAUTE § KaGeCTR: NPUICKeIHH K CDOHEM JAHIAOM-
HHM pafioTam TEPSBEAH Ha DYCCKHH #3WK B ACTHUED KOMMEATHPOBAJR CTaThH
v dpounopsr [108, 16, 119, 126, 127, 031, 133, 136, 187, 142, 143 -148],
JIYOTHROBAHEE  KOTOPEX  00Cge  A0PAG0TKH o KOVMMEHTHDOREHHA — TOMKE
MOCIo Ge OBACTYATR PAGOTY HAT COBEPUISHI TBOBAHHCM HCTONIHA IPATH 3HAMEHH-
ThiX 3adad ApesHocTH. B nepemogax vKagawuux paboT ocofenu GOIBILOE yda-
CTHe OpHHHAMATH J1, Mapowduzenro, JI. Kpiowax, JI, JMatka, A. HOyGonar,
3. Mail, E. Muxadviona, T .Pyaeuxo, J. Bpoexa.

T OKendomuy DOSHAKOMATLOA © wX swmogoM apopwyn Baunmca, JlefiGuuua
Hoapyrax fropuya Jfaeps pexoMeHIyew 08paTHTRCA K vKazaHHof cratee [105].

* Ota TeopeMa EHANOCHUHA TCOPEME: Hi MADCKOCTH EEKMHAZ LBPEYAEM I
THHEAKOR BOIMOWHOG TOCTLOHTE  KDHeUHYK) UNOUKY K3aAPATHBX PATKKANOD
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(KBALPATAUBCHYI0 HPpAHOTATEROCTE) HAH PeIATE Mobyio 33144y, CBOAAULYICT
K ypasuegHam 20 creneny.

¥ Pacemorpern TEOPETHUECKNe oOcHOBH 3Toro Meropa no [100]. Tlposeputs
3ToT MeTon B cayuae LAOB=45",

1) PegomeryeTc: ;

4) MOIMAKOMHTLOR ¢ STHMH ONOCOBAMH No YKasausol keure [97];

f1) BLIRCHHTh, ECTh JIH CPEOH 3THX CAOCODOB TPHTOIHBIE IAF IICAHUEXLAH VI-

LEN
B} MOJAYSHTh VPaBHeHHS EDPHDEEK, ABTAOLIHXCA HOMOTPAMMAMH  TOHCEKIHH
Tz,

U MokasdTe COPIRETHROCTE STOTG YTDEPUKAEHHA H ¥CTAHOBHTH, MOGKHO IH
sty cnocnGow 2} pastearts yron CAB s pa3uble macTa npu n>=3; 6) pas-
neante yroa CAB=90° ma 6 pasanx gacred.

2 3160k B B AANbERHALIEM HUIPDBIGEAHM HEKOTOPLIC PE3YILTETHM H HAUHX
cTyaenTos-grmaomantos: A, Heaxorz, B. Texnawnan, 2. Xasmsosa, A, Heopiw-
kopa, 3. Mat, J1. Tlecwanckoft, T. Pyaedxo, E. Muxaiaosoi, O. [letposof, I
Kunanaoh, 1. Bposxo.

12 Pegomenverca:

i) MoMpecTH APYTHe NpHMeprl {upm DasaHukmx O ow @), Koraa O AIHTCA

HA TPH PABREC WECTH, @ HUKALATh, KAK MOMHD OCOVWICTEATEL 3TO ALne-
HHE:
8} aHAJA0rKYHE X ofpesod HCTIOIBACGKATh  BAecTd  Dapaboald  a0une

¢ 2
x4 k%) =1 {c=>1).
14 [TogasaTh:

a) wro EpampaTpHea Umpurayaz ¥ =asin T;:]-x MoABOseT JLeTHTL WEHT-
i
paALREA ¥TOJ HAH JYTY HE PABakie YacTH;
6) wro wpubue [Ivre MOMHO DPAMEHMTR B A4 JE1CKAA ¥FTa aa 1 pasikix
gacTail.
Kazue eme oa0ckde 0 CROCTPAHCTECOHUEEE KBHBLIC, KpoMe YEEIGUNBIX B STOA
KHHI'®, MOMHEY TCOCALIOBATL IAH TPHLSKLIN X OOAHCEKILEHY YTa4d.
15 3neck y B OadbEefimes TapaMerp npocrpaacTsa clofascsikoro ths wu
notaraeM obuIHe pasHe |,
t& [Ipegaaraercs:
a} pEANHZUBATE NOCTPOTHHEE A1a M H:, Henoaesys [89];
f) MOCTPOMTE MEHHILEEE TPEYTOABHIK B HEALIAT.
1T MeTaHoBHETH, KAKEA OMHOKE JWOIYCKALTC®  Ofk OOCTPOCHEE MPABHIEHOTO
A-venasanxrg metopesd Buouna, PelopoBa I yKAd4HHM 3I0CL.
I8 ThpeddsaTceTen AHAJOTHMIEY obpazoM  CEMOCTONTCILIO  TOCTPOiTE Mpa-
BHARHLIA 13-y 140 IRHHR . YPASHEHHE BOTOROID
s w3 B—1 =1,
H Tnpagdabibie 19-yroauHer u 37-YTOJNEHEK,
1% VoTaHouYTh, COCHECCA KAKOH TOMKH HEpecedeHds napaboas H THNepfoaw
{iyaeT cTopoRol NRaRHALHOTD IEBATHYTONBITHRKS,
2 PenoMeHIveTCH:
a) VLOBECTH CaMOCTORTEIRHO A0 OKOHYAHHA YEAZdHHbIE PRLIeHEE 233a4E ol
VvABORERH KyGa:
6) Kakoh oBmAll par ooaEen HMers P op x*=Da' uref sra sajaua pe-
WZRACE MADKYIEM 1 AHHEAKOR;
B) ¢ MOMOMBKY KAKHX COETOTH MOMKHO TOCTPOHTE OTDEdOX — KOPEEL ¥paB-
Hegug i"—piP=0 g KaKoe TEOMETPHYEIKDZ TOIKIBAHHE MOMHO A3Th
ITOR Falaue.
Boppn m=9 g n==1 B ypaauenuy (40°) MOMET OBTh BHALNEH MHOGKHTLAD
MEQrOWIeH BTORON CTEMEWM, Ho KOpHA or0 He Jai0r OJaronpHATHOrG oayuad,
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2 PexoMeHAYercx AHANOTHUHBIM O6pasoM  pacevMorpers (407} mpr m=3,
n=2 m=4, n=13% m=5, n=1, 2 3 4 H ycTAHOBUTDL, B KakHX CayHamyx Jy-
HO'-IKH KBAIPHPYIOTCH UHPKYAEM H .rmuem:off

? CpoficTBa STHX yHCe] TPebYIOT CHeUHAJIBHOND #oodeonadns. ME yHimeM

318Ch HEKOTODBE TACTHEE 3HAYEHHS Tv

a) T3=11( no  OOPeAEIeHHIO  unre. Tik }; 6} Ti:ﬁ"‘“l;n) Tlvz
—royot—1, ke (vbv ) 2vdr ) kv kv
=AREET N TSR ( v J (.zu+v) v Lx )2

% PeKOMEHAYETCA N0KA34Th!
) HETOYHOCTE YTBCPHUICHHA; 4TO <DABEHCTEO  CEKTODOB  HAX  DABEHTHO

a
=B — [e0X0JaMOe ¥ JOCTATONEDE IYCTOBHE KBAADATYPEL KRY-
sinte  sin®d
FOBEX 32 MEHYTHRIX JYHOUEE HEPEYAEM H JHHEAKOHS]
6) uro ¢peld ABOAKOBMMVKALIX JAYVHOYEK HET KBAIPHPYEMMX He TOALKO
UHPKYAes W JHHEAKoA, HO H ¢ MONMOILIO JIOOLIX ANrefpaHvecKHX KPHDLIX:
B} TP IMOWAZE KPYyrd HE HCUCHILDASTCH 4AareGPamiecKHME TYHOUKaMi»;
¥} BOSMUMHOCTE ANPOKCHMHDOBATE EPYT KBAIPHDYEMBIMH JIYEOMKAMH  Ka-
Kolt ¥TOTHO CTEMEHDI0 TOYHOCITH,
BHIRCHHTDL:
4) ecT JM CPeNH 4TPAHCUSHTEHTHHIX JYHOUEK® TaKME, KEKTODE KOTOPLIX
HBHL;
&) EECT}: AH opelH JAYHOYEK, JIpeICTABARINIHY BHAHMYIO TacTh JIYHB, KBAADH-
pYeMnle UHEPKYAEM M JAdHeHKOR AR APYTHMH  ASre0paHwecKnMH  Ccped-
CTRAMH;
B] Kaxa§u CYIECTBYET CBADL MEWKJY VDPABHEHHAMH KBAIPATYPH anrednarue-
T CEHX JIVHOYEK;

5 3
A(xo_1)i_mym-n(xa—1)2=0 ¥ ZApf—0
=)

IMoayanTs:
a) neofXoOHMOc H NOETATOUHOR YCNOBHE KBAJAPATYPH aircOpaHuie’kiX Ay
HO%EK;

M) CpaRHHTENBHO DPOCTHE COCOGH MPHEIHAEHHOTD (MO MOKTATOUHO TOMHT-
ro!) BHUHCICHHA ¢MIOMAICH ATrefpaiyvecEnxs M «TPAHCLEHACHTHEIX»
AYHDYEKR;

CHBAApHEPOBATE. IVHOUKH ! ;

) NeHTPABHWe YW Ayr, KoTopeix 29=00°,  2¢'=30° u 2@=90",
2" =500

6) min=52 6:1, 7:2.

2 PaccMOTPeTh BOE OCTAJbHBIE CUYSAH N0 AHANOTHH C YKAIAHHBIMH M BOC-

CTAHOBHTL OIYINEHHBE DOKA3ATENBCTRA,
BuigcHETE, O IeCTEYIOT JH:
a) KBAADHDY2Mble OTEPHTHE IVACUKH Kak GACTH HeKBAIPHPYEMBIX XPYTOAMX
JAVHOUEK.

6) KBaQpHpyeMbie <IYVHOUKA®, OMPEHHUEHHEE [JOVIAMH TPeX, WETEIPEX,.. Nepe-
CERAKMIHACA OKPYRHOCTRIE.

28 Yo TAHORATE: .

a) KOKHM YCTOBEAM JOMGKHBL YAOBIGTBOPATL OTKPHTHE KPYIORBR H HELPY-
TOBEE JVHOUKH, 4TOOW OHH OblfH KEEIDHDYCMbL

1} uHpEvIeM H .:mneﬁxnﬁ 2} © MoOMOIMEKD KOHHYECKAX CeTeHHi; .

G) MoryT Au GHTh BELTENEHEF OTKPHTHE JYUOYKH H3 TPAHCHEHIEHTHRN KpY-



TOBHX H HEKPYTOBBIX JAMKHYTHX IYHOMSK, KRAIPHPYEMble ¢ MOMOUIB aaredpa-
HYECKHX CPEICTB;
R) CYWECTBYET Nu CBABE MENAY AVHOIKaME, OODAIOBANHMMH  KOHMUGCKH-
MH CETEHAAMH, ¢ TOUKH 3PEHEA HX KBAAPHPYEMOCTH;
T) KBALPEPYIOTCH AH OTKDHTHe DapabomddeciHe B THNepOOJHYSCKHE JIYHOU-
KH.
CRBEAPIIOBATE OTKPHTHE JIHIOUKH:
4) HAR UACTH THUOOKPATOBHX TyHouex (m:n==2:1, 3:1, 3:2), xoraa touxa M
Hi BHEITHE OKPYHHOCTE HAXOARTCA B CEPEIHHE IY¥MH BTOPOTO KBAAPAH-
Ta;
6) ofpasopanampe CHOHOKPATOBOH Jynodxod (1-0 caywal, r. e m:n=2:1) u
oTpedkon apaxod OaM, npoxoiswiny depes cepeilEy paguyca.
27 PeRaMeHVETCH PACEMOTDETh:

a) GVICT JH JAVHOURA HYJOBON0 KAACcd Ksaipupyesol, ecan

chR=3, chr= )
6} Ovger nu KEAIDHDYEMLIM KOJLUO, OOPA3OBAHHOS  HOHUEHTPHYECKHMH OK-
DYWHDCTAMA  pagHveaun R uor, ecmn chR=45, chr= —%';—;

B) HARTH elmle HEKOTQPME uucaaBLle JHAYeHWs X=chR » y=chr, npa xo-
TOPH % JYHOUKE HYJTSBOND KAdCCad KBAANHPYEMEL

n
¥ [Togasark, GyAyT I8 KaalpHpyeMs AyHourn 2-ro gaacca: a) npa O= —3-

11 T 2 3 . - |
o s D= =7, 8= —n; 8) chR= —
" fz= .?H.m chR= = chr= s C6) 5 2 0 ) 3
3 e R, Y e a; m, @___'1 e m—ﬂ:m= —-.E.L
ir= - r) g=ma, O 3 A oa) p= 5 1o 3 3
1= —nr-w.
2
IonbiTatecsa:

4} HafiTH CAMOCTOATENBHO TMPEMCPE KBAIPHPYEMEX JIYHOYEK,

6) BBACHHTDB, HE CYTUECTBYIOT JTH OOIce NPOCTHE YCAOBHT KBaAPATYPW JIVHO-
YeK B OA0CKOCTH JIn0aYeBcKoTo.

“ DPeyoneHAYeTCH Ha OCHOBANHH NaHHON TeODHH NOCTPOHTB KBALDAT, PAaR”

. 3
HOBAIMKHE KpWEY, palive Kotaporo R, B cosR= i
M PeroMeHAYeTCH 0Ka3aTh, UTe  W0M3lhk  AYHOUKH HYJMEBOTO  KIACC4

ciosR=— M H COSF= L’E‘E

paniia MIOWATH KBAgpara SKD. = I}}} I,

JLOKA3ATE, MOWHD <10 CEBAAMEPOBATD IVHOUKHE:
_

.

a} 2-ro tHona g=mn, P= :

3
o SR
6) l-ro THna “’—".—g " 0=

r,,lc,
b

B) 3-ra THia D=gp=- ,

3
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3 Nlan m0603EaTedbHON MOJODEHH HASOBEM 3IE&CE elle HeCKOABHT ofuHx
BONIPOCON, PEUleHHE WOTOPHX MOTI0 OH BOOIHMIHATE npofiens 8 Hayunoll HCTOPHH
H B coBpeMeREOfl TeopuH 32131, PACCMOTPRHHEIX B STOA KHHre:

1) mononeEATs bakTbl, OTHOCAMIHEC] K SHAMEHHTWM 3ajl89aM JAJCBHOCTH H3
TPYZOB VUEHHX pPA¥HLX CTPaH M 300X, HE PaCcCMOTPEHHBX B HCTOPHKO-MaTeMa-
THUCCKOR JMTEPETYDE. [louckH 110BEIX HCTOPHUEOKHX PARTOR — ni¥a K3 VBJICHA-
TEARHBIX 3aday AJH JHOOHTEIEH HCTOPHHM MATeMAaTHKH,

2) ananuaIRpoRATH, CHCTEMATHIMPORATE H O0OGIWATE (PAKTH M BHABIATL 34-
KOHOMEPHOCTH B PA3BHTEH TEODHH 3THX 33K39 B CBAZH ¢ OOMLHM DAIBHTHEM Ma-
TEMATHKH;

i3) G0aee JeTabHO H3YYHTE BKAA] HAPOANE PAJEHX CTPaH B PAIBHTHE To-
OpHHE 3HAMEHHTHIX 3a0a7 H B NOTYVIADH3AMHK HX;
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