| Ha npoTs>keHMH MHOTOBEKOBOM UCTOPUHN Pa3BUTHS MaTEMAaTUKH JIFOJIEH HHTEPECOBAJ BOIIPOC O
teopeMme [Iudaropa u o paznuuHbIX criocobax e€ nokazarenabcTa. [IpuunHa Takoil monyasspHOCTH TEOPEMBbI
- € mpocToTa, Kpacora U HeocriopuMas 1ieHHoctb. Hegapom U. Kerutep, HeMelknii MaTeMaTUK, aCTPOHOM,
MEePBOOTKPHIBATENb 3aKOHOB JIBHKEHUS miaHeT CoJIHEUHOM cucTeMbl, Ha3Bal Teopemy [ludaropa
“cokpoBullieM” ¥ CpaBHUII €€ “C Mepoii 30510Ta”.

(st yaurens: 6e3ycioBHO, u3ydeHue Teopemsl [Iudaropa nenaer ypok 6osee HHTEPECHBIM U
3HAYUMBIM. B COBpEMEHHBIX IIKOJIBHBIX YYEOHUKAX PACCMAaTPUBAIOTCS TPAIUIIMOHHBIC I0KA3aTEILCTBA
teopemsl [Iudaropa. Ilycts Tak. Ho, 3nakomsics ¢ Ouorpadueit [Tudaropa u usyyas camy teopemy,
YIUBIISET KOJINYECTBO CIIOCOOOB €€ J0Ka3aTeIbCTBa.

Kpome Toro, BO3MOKHO IpobiieMa COBPEMEHHOTO IIKOJIbHUKA BUAUTCSI MHOIO B HEYMEHUHU COOTHOCUTh
IIOJIyYE€HHBIE TEOPETUYECKUE 3HAHMS C PEIICHUEM IIPAKTHUYECKUX 3a/1ay, [1aICHUU MHTepeca K MaTEeMATHKeE.
S cumrato, Teopema [Iudaropa cnocoOCTByeT BecbMa YCIEITHOMY PEIISHHIO 3TOM mpobiaembl. Takxke Mo
MaTepHua, B CUIy €ro CUCTEMATU3UPOBAHHOCTH, MOYKET IIOMOYB IIPENOAABATEIIO B TOATOTOBKE 110 TaHHOU
teme. [lonararo Taxke, 4To JaHHAs TeMa aKTyalbHa, TakK Kak Teopema [Iudaropa sBisiercst 00s13aTebHON
JUIS N3YYEHMs TEOPEMOM BO BCEX IIKOJIAX.

Hwxe cnenyronuit Matepuai noctyneH yueHukaM 8 — 11 kitaccoB. C Hel MOXKHO 03HAaKOMUTBCS, €&
MOHO HUCTIOJIb30BaTh, KAK BO BHEYPOUHOI JIESITEIIbHOCTH, TaK U HETIOCPEICTBEHHO HA ypOKaX. Y BepeHa,
YTO ITH 3HAHUS BBI30BYT MOBBIIMICHHBINA HHTEPEC K YPOKAM MAaTEeMAaTHKH).

I1 O 3HamMeHnTOM reometpe.

1. U3 ncropum 3HAaMEHHUTOI TeopeMbl.

Hctopus teopems [Iugaropa yxoaurt B riry00KyI0 JpeBHOCTh. Y TOMUHAHUS O HEl cofiepkarcs enié B
BaBMJIOHCKUX KJIMHOMMCHBIX TeKCTax BpeMEH naps Xammypanu (XVIII Bek 1o H. 3.), To ecthb 32 1200 siet 1o
poxnenus [Iudaropa. Teopema npumeHsaachk Kak FOTOBOE MPaBUJIO BO MHOTUX 3aJiadax, camas IpocTas u3
KOTOPBIX — HaXO0’KJIEHUE JIMaroHaI KBajpara 1o ero cropose. He nckiioueHo, 4To COOTHOLIEHHE
a? + b? = ¢? 14 NPOM3BOIBLHOTO NPSAMOYTOIBHOTO TPEYTOIbHUKA BABUIIOHSHE MOYYHIIH, TIOIIPOCTY
«0606muB» paBeHcTBO a® + a? = ¢2. Ho UM TO NPOCTUTENIBHO — /I HPAKTHYECKOH FreOMeTpUN
JPEBHUX, CBOJMBILEICS K H3MEPEHUSIM U BBIYHUCIIEHUSM, CTPOTUX 000CHOBaHM He TpeOOBaIOCh.

Teneps, moutu 4000 J€T CIIyCTs, MBI IMEEM JIENIO C TEOPEMOM-PEKOPACMEHOM IO KOJIUYECTBY
BCEBO3MOKHBIX JI0KA3aTEIbCTB. Mexay MpoUnM, X KOJUIEKIIMOHUPOBAaHUE — JaBHsA Tpaauuus. [Iuk
uHTepeca k Teopeme [Iudaropa npuméncst Ha Bropyto noinoBuHy XIX — nauyano XX cronerus. U ecnu
TIepBbIE KOJUIEKIINHU COJIEP KA He OoJiee ABYX-TPEX JIECATKOB JI0KAa3aTEIbCTB, TO K KOHIYY XIX Beka ux
yucio npubausmiock k 100, a emé yepes monseka mpeBbicuiio 360, 1 3TO TONBKO TeX, YTO YIAJIOCh COOpaTh
0 pa3HbIM HcTOYHHKaM. KTo TobKO He Opajics 3a perieHne 3Toi HecTaperolen 3ajaul — OT UMEHUTBIX
YYEHBIX U MOMYJIAPU3ATOPOB HAYKH /10 KOHTPECCMEHOB U IIKOJBHUKOB. M 4TO IpuMedarenbHo, B
OPUTMHAIIBHOCTHU U MPOCTOTE PEIICHUs UHbIE JIOOUTENN He YCTynaau npodeccruoHanam!

CambIM JIpeBHMM U3 JOLIEIINX IO HAC JJoKa3areiabcTBaM TeopeMsl [Tudaropa okono 2300 ner. OxHo
U3 HUX — CTPOro€ aKCHOMaTHYeCKOe — MPUHAIJICKHUT IPeBHErpeuecKkoMy MaTeMaTHKy EBkiuny,
xumemy B [IV—III Bekax 10 H. 3. B I kaure «Hauam» teopema IIudaropa 3naunrcs kak «lIpennoxenue
47». Camble HarjIsiAHbIE M KPACHBBIE JI0KA3aTEIbCTBA MOCTPOEHBI HA MepEeKpauBaHUU «IH(AaropoBbIX
mraHoB». OHU BBITISAAT KaK XUTPOYMHasl TOJIOBOJIOMKA Ha pa3pe3aHue KBaJpaToB. 3acTaBbTe (DUTYPHI
MPaBWJIbHO JIBUTAThCSl — M OHU OTKPOIOT BaM CEKPET 3HaMEHUTON TeopeMbi!

2. IlepBblii MaTeMaTHK.

ITudgaropa Camocckoro (okoao 570—490 romos 110 H. 3.) — ApeBHETpedeckoro durocoda,
MaTeMaTHKa, TEOPETUKA MY3BbIKH U MUCTHKA, CO3/IaTeNsl PETUTn03HO-(DHIOCO(PCKOM MIKOIIBI T (aropeiies,
9Yb¢ UM TAaBHO W HEPA3pBIBHO CBSI3aHO C 3aMeUaTeIbHON TEOPEMOiA, B I3BECTHOM CMBICIIE MOYKHO Ha3BaTh
NEPBbIM MAaTCMATUKOM. HMenHo ¢ ero MaTeMaTUKU HAYMHACTCS KaK TOYHAs HayKa, I BCAKOC HOBOC
3HaHUE — PE3yJIbTAT HE HATJSIIHBIX MPEICTABICHUI U BEIHECCHHBIX U3 OIBITA MPABHII, @ UTOT JIOTHYECKUX
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paccykIeHHUI U BBIBOJIOB. JIMIIIL TaK MOKHO Pa3 M HaBCET/la YCTAaHOBUTh HCTUHHOCTD JFOO0TO
MaTEMaTHYECKOTO IIPEI0KECHUS.

Jo Iludaropa nexyKTHBHBIN METOJ MPUMEHSIT TOJIBKO JpeBHErpedeckuil ¢punocod u yuénsiii anec
Munetckuii, xxuBmuid Ha pyoexe VII—VI BexoB 110 H. 3. OH BbICKa3a caMmy HJCIO JOKA3aTelIbCTBa, HO
MPUMEHSUI €r0 He CUCTEMaTHYeCKH, N30MpaTeNbHO, KaK MPAaBUIIO, K OYEBUIHBIM IT€OMETPUIECKIM
YTBEP)KIACHUAM THIIA «IUAMETP JEJINAT KPYT IOTIOIAM.

[Tudarop nponBunyscs ropa3ao aanpie. CYUTAETCs, YTO OH BBEN NEPBbIC ONPEACICHUS, aKCHOMBI
METO/Ibl OKA3aTeNbCTBA, & TAKXKE CO3JaJl IEPBBIN KypC F€OMETPHUH, U3BECTHBIN IPEBHUM I'PEKaM IO
HaszpaaneM «lIpenanue [Tudaropay. A emé oH CTOSIT y HCTOKOB TEOPHH YHCEN U CTEPEOMETPHH.

Hpyras BaxkHast 3aciayra [Indaropa — ocHOBaHUE CIIaBHOM IIKOJIBI MAaTEMAaTUKOB, KOTopast 6ojee
CTOJIETHSI OIIpeeNsiiia pa3BUTHE 3Toi Hayku B JlpeBHell I'pernn. C ero uMEHEM CBSI3bIBAIOT U CaM TEPMUH
«MaTeMaTuka» (0T IPeYecKoro cjioBa pobnua — ydyeHue, Hayka), 0ObeAMHUBLIMNA YEThIPE POJICTBEHHBIE
IMCUUIUIAHBI co3iaHHo# [Tndaropom u ero npusepxennamu — nudaropediaMu — CUCTEMbI 3HAHHIH:
reoOMeTpHIO, apu(PMETHKY, aCTPOHOMHUIO U TapMOHUKY. OTnenuts noctuxkenus [ludaropa ot noctmxeHuit
€ro Y4eHHUKOB HEBO3MOXKHO: CJIeAysl 00BIYat0, OHU MPUIUCHIBAIN COOCTBEHHBIE HJIEH M OTKPBITUS CBOEMY
VYupuremo. Hukakux counHeHuil paHHue nudaropeiiibl He OCTaBUIIN, BCE CBEIEHUS OHU IIepeJjaBaliu Ipyr
npyry ycrHo. Tak yro 2500 set crnycTs HCTOpUKAaM He OCTaéTcsl HUUero MHOro, KpoMe Kak
PEKOHCTPYHPOBATh YTPauCHHbIE 3HAHUS 110 MEPEIIOKEHUSAM IPYTUX, Oosee No31HUX aBTOpoB. OTaanum
JOJDKHOE TPEKaM: OHHM XOTh M OKpYykaiu uMs [Iudaropa MHOKECTBOM JIET€H]I, OTHAKO HE TPUIHCHIBAIIN
€My HMYEro Takoro, 4ero OH He MOTI' Obl OTKPBITh MJIM pa3BUTh B Teopuu. M HOCsILas ero nMs TeopeMa He
HCKJIFOYECHHUE.

3.0 ouorpacduu IMudaropa. @akTel, JereHabl 1 MUQDI.

Antuunbie Ouorpaduu [Tudaropa cogepxar MuokecTBo Jieren . [1lo Haubomnee pacnpocTpanéHHOM
Bepcu, [Tudarop poauics va ocrpore Camoc. B Mononoct MHOTO myTemecTBoBai u yuuics. [udarop
ObLT YYEHBIM, OTKPBIBILIUM MHPY 3araJlOuHyI0 HAyKy T€OMeTpHrI0. BONbIIMHCTBY OH U3BECTEH CBOCH
teopemoit. Ho 3To nanexo He BCE, ueM MOXKET MOXBacTaTh JipeBHErpeueckuit punocod. OH coznan menoe
PENUTHO3HOE TEUYEHHUE, CTall ero TyXOBHBIM JuaepoM. B néM Bugenu nocnannuka Hebec. s
nudaropeiiiieB MaTeMaTrka Obuta 00KECTBEHHBIMU OTKPOBEHHSIMU, 3alTU(POBAHHBIME B (hOpMYyJIaX U
YHUCIaX, HEAOCTYHBIX TOHUMAaHUIO HENOCBAMEHHBIX. OHaKo MHOTHE *)uTenu JpeBuei ['peunn, Bnepsbie
CTOJIKHYBIIHMECS C MYJIPOCTBIO YUEHOTO, pearnpoBajii UMEHHO TaK.

buorpadus [Tudaropa cogepkKUT MHOXKECTBO JIeTE€HA. AHTUYHBIE HCTOYHUKH COJEPKAT
IIPOTUBOPEUYUBBIE CBEJICHUS O MyTelecTBUsAX Mosioaoro [Tugaropa B pa3Hble cTpaHbl, IJI€ OH U3y4dal
BOCTOYHBIE MATEMATUKY U aCTPOHOMHIO, a TAKKE MO3HAKOMUJICS C HETPEUECKUMH PETUTHO3HBIMU
KyiabTamu. B wactHocTh, B IV Beke 10 H. 3. [Tudaropy npunuceiBanu nocemenue Erunra.

00 yuntensax [Tudaropa Huuero onpeaenéHHOro yTBepk1aTh Henb3s. Haubosee yacto kak yuurenei
[Mudaropa ykassiBator depexua, Paneca, AHakcuMaHApa U AHaAKCUMEHA.

ITo HexoTopbiM ncTouHMKaM [Tudarop nokunyn Camoc u3-3a Hecoryiacusi ¢ THPAHUUECKOM BIACThIO
[Tonukpara, TupaHa rpeyeckoro octpoBHoro ropoga Camoc, B 40-netHem Bo3pacte. [lonukpar npumén k
Biactu B 538 roxy 110 H. 3. Motussl [Iudaropa 1o konua He scHel. [1o HekoTOpsIM UcTOUHUKAM, [Tndarop
OBLIT M3THAH KaK MPEJICTaBUTENIb apUCTOKPATHH, ¢ KoTopoit 6oposcs [Tomukpar. [Mudarop oTmiasut u3
Camoca uepe3 HEeCKOJIBKO JIET rociie npuxoa K Biactu [lonukpara. Bo3M0oXkHO, MOJTUTHYECKUE aMOUIIUU U
ocobenHocTH yuenus [Iudaropa emy npunuircs He o HpaBy. Bo3moxHo, [Tudarop pemmi, uro Ha
qyKOMHE OH TOOBETCS OOMBIINX YCIIEXOB B IPETBOPEHUH CBOETO yueHus B ku3Hb. Koraa [Tugarop npubdsun
B IPEYECKYI0 KOJIOHHIO Ha Fore ATIEHHUHCKOTO MOIyocTpoBa KpoTOH, OH BBICTYNWII Epe]] CTapEUIIMHAMM,
3aTeM — Mepes] OCTaIbHBIM HapoaoM nonuca. C TedeHneM BpeMEeHH BOKPYT HETro chopMupoBasiach rpymnmna
CTOPOHHHUKOB, BEPOSATHO, B OCHOBHOM MPEJCTaBUTENN apUCTOKpaTUiecKoil Monoaéxu. x opranuzanus
Ha3bIBAJIACh «ILKOJIOW», HO 10 CBOEH CyTH HaloOMHHAaja MOHAcThIphb. Anentsl [Iugaropa Kissucy B TOM, 4TO
OyIyT CTPEMHUTHCS K MO3HAHUIO MCTHHBI, YTO MPEIO0JIarajio B TOM YHCJIe peIUruo3HbIe 00psabl,
acKeTH4YecKHil 00pa3 Ku3HH, u3yueHue Gpuiaocopuu. AHTUYHbIE HCTOYHUKH COOOIIAIOT, YTO UX UMYIIECTBO
CTaHOBUJIOCH 001IUM. Pacriopsiiok ux JHS ObUT YETKO perjiaMeHTHPOBAH U BKIIIOYAJ B ce0sl COBMECTHBIE
Tparesbl, MPOoryJiku u odydenue. Heodury Hapiexano nsaTh J€T MPOBECTH B MOTYAHUH, JIMIIb CIYIIas TO,
YTO TOBOPAT €ro crapiire ToBapuiy u [Tudarop.

[TocTeneHHO BO3pacTao MOJIUTHYECKOE BIUSHUE «MH(aroperckoil mkoas. OHa Kak TakoBasi HE
HaXOJWIach MpH BiIacTH. Peus 11a 0 BO3pociieM BIMSHUN OTJENbHBIX WIEHOB OOIIECTBA B TOPOJICKUX
opranax BiacTy. [IepBbIM BaKHBIM COOBITHEM, B KOTOPOM OHO MPOSIBUIIOCH, CTala BoiiHa Mexx1y KporoHom
u Cubapucowm. I[Tocne Toro, kak B Cubapuce 3axBaTuI BIACTh THPaH TeJHC, €r0 MPOTUBHUKHU OCSKaK B
Kporon. Kpotonckuii coset nmon BiusaueM [Iugaropa orkaszan noconsctBy u3 Cubapuca BoIIaTh OETIICHOB.


https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B5%D0%BA%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BB%D0%B5%D1%81_%D0%9C%D0%B8%D0%BB%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BD%D0%B4%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BA%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D1%8F%D1%8F_%D0%93%D1%80%D0%B5%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%B5%D0%BD%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BB%D1%83%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%82%D0%BE%D0%BD%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81_(%D0%90%D0%BD%D1%82%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%B0%D1%81%D1%82%D1%8B%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D1%84%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%B0%D1%80%D0%B8%D1%81

B nocnenyromieit BoifHe KpPOTOHCKOE BOKCKO 1101 KOMaHj0BaHueM mnugaropeiiiia Munona oxoso 510 roxa

710 H. 3. pa3omiio cubaputoB. Cubapuc Ob11 pasrpadiieH u paspyiieH. [lociae modeast Kpoton cran campim

MOTYILIECTBEHHBIM Cpean ropo1oB tora Mranuu. Jpyrue noaucel CTaly €ro BEIHYXACHHBIMU COIO3HUKAMU.

OnnHako Takas BIacTh HEKOETO TalHOTO o0IecTBa nmudaropeiiieB BpI3Baia HeTOBOJIHCTBO. OHO BBUTHIIOCH B

3aroBop KuioHa. KOTOpBIi HCIIONB30Bal HEJOBOJIBCTBO IPaX/1aH aBTOPUTAPHON MOJUTUKOM mudaropenien

U, BO3MOXKHO, HECTIPaBEUIMBbBIM, [10 UX MHEHMIO, JEJIEKOM 0TOOpaHHOH y cubapuToB 3emiu. [locreneHHo

BO3PACTAJIO MOJIMTHYECKOE BIMSAHUE «TU(aropeiickoi MKoIb. B Xpame My3 MetanonTa. Biacte Hekoero

TalfHOro o01ecTBa nugaropeiles BbI3blBajga HEA0BOILCTBO. OHO BBUIMIIOCH B 3aroBop KuioHa, KOToOpbIit

BMECTE CO CTOPOHHHKAMM Harajl Ha coOpanue nudaropeiines. CymecTByeT HECKOIBKO JIETSHT

OTHOCUTEJIbHO JasibHelmel cyap0bl [Tudaropa. bonbmMHCTBO U3 HUX 3aBepLIAETCS TEM, 4TO GuiIocod

yMep B Xxpame My3 Meranonta. Hecmotpst Ha cmepTh [Tudaropa u pasrpom obmectsa B Kporowne,

nuGaropercThbl MPOIOIKUIN CBOKO JIETEIBHOCTD B IPYTHUX MOJIMCaX aHTUYHOTO MUPA.

IIngarop u ero yuennku. Ilugarop Bo3riaBuil KyJabT NOKJIOHEHUS YHCIAM.

HauaTh crincok uHTEpecHbIX (DaKTOB U3 KU3HU BEIMKOro JApeBHerpeueckoro yuéHoro Iludaropa Hano c

CaMBbIX M3BECTHBIX MOMEHTOB. TaK y [udaropa 6putn nocnenosarenu. Llenas rpynmna MmareMaTHKOB HE
W a8 b . ™ Oosutachk 1an€KUX MOXOA0B M JOJITUX IIPOBEPOK, YTOOBI ONACTh
' K HEMY B Y4eHUKH. X o01meii nenpio Oblia MOMOIIb YUUTEIIO B
no3HaHuM TaiiH Beenennoil. Ho mMano kTo noHumaer, 4ro 310
OBUTH HE TPOCTO OOIIECTBO IIEHUTENEH TOYHBIX HayK. Her —
3TO OblIA MOJHOLICHHAS PEJIUTHSL.
[To muenuto [Mugaropa, uucna ObUTH OCHOBOM BCErO CYIIETO.
OH yuu1 cBOUX IIOCJIEOBATENEH, YTO MUP KOHTPOJIUPYETCS
MaTeMaTUYECKUMHU FapMOHMSIMH, COCTABIISIOIIMMU PEaTbHOCTb.
Bonee Toro, 3T yncna nounTanuch kak 0oru. Y nudaropeiines
Kaxas udpa 1 UX MocIeI0BaTeIbHOCTh HMEIa CaKpaIbHbIHI
N CMBICIT: 7 OBLJIO YHUCIIOM MYJZIPOCTH, 8 — mpaBocyaus, a 10
CUMTATIOCH YHCIOM BBICLICTO HopsmKa Bcé B maremaruke i HUX 0610 cBATO. [Ipu perennn oyepenHoi
MaTeMaTHYeCKOM 3a1auu, mudaropeiiibl mpocaaBisuid OOroB ¥ MPUHOCKIIN UM B XKepTBY ObIKa (He BCeraa,
HO JIOCTaTOYHO YacTo). OcTanbHble IPEKH HaXOIWIN [T0J00HOE TIOBE/IEHUE Yy1aKOBAThIM U JIa)Ke OMacCHBIM
s obmecTBa. CTpax yCHIMBAIM CaMM yu€HbIE-KYJIbTHCTHL. J[OIII0 10 TOro, 4YTO HEMOCBSIIEHHbIE IPEKU
coxrnu aoM ITudaropa u u3rsanu ero u3 poJHOro ropojia, onacasich €ro MUCTUYECKOM BJIACTH HAJl
YHCIIaMHU.

Cesamennbiii TpeyroabHuk. [lociaenosarenu Ingaropa moauaucs unciay 10.
Emé onun naTepecHsIil pakT 3akioyaercs B TOM, 4TO y nudaropeiines
OBLJT CBAIIEHHBIN CUMBOJI, Ha3bIBaeMbIil TeTpakTuc. ITo ObLI
TpPeyrojabHUK ¢ 10 Toukamu B 4ETBIPEX Psiiax, IEMOHCTPUPYIOLIUI
a » COBEPIICHCTBO U MATEMATHYECKYIO TOYHOCTH OPTaHU3aInH
IIPOCTPAHCTBA U BCEJIIEHHOM. /[ecsiTh, CUNTaIN OHU, ’TO HOMEP BBICLLIETO

® ° ° MOPSAJIKA, KOTOPBIMA BOIUIOIIAT CMBICI BCETO MaTEPUAIbLHOTO U
nyxoBHOTO. 11 0HM OyKBaJIbHO MOKJIOHSTUCH STOMY CUMBOJY.
[Tocnenosarenu [Mudaropa untanu MmonuTBy, oOpaméHnyro kK yuciy 10:
«bnarocnoBu Hac, 60KECTBEHHOE YHCIIO, ThI, KOTOPOE MOPOKIaI0 OOroB
u moaei! 6o 60xecTBEHHOE YN0 HAUMHAETCS C TITyOOKOT0 YUCTOrO €MHCTBA, [TOKA OHO HE JJOXOJUT /10
CBATOM ueTBEPKU. Torga oHa MOPOKAAET MaTh BCEX, BCEOXBATHIBAIOLIYIO, IEPBOPOIHYIO, HUKOT/AA HE
OTKJIOHSIFOITYFOCS, HUKOI'/Ia HE YTOMJIFOLIYIO CBATYIO JECATKY, BEIYIIYIO BCEX».
Kaxplii «ament» OblT 00s513aH €KeTHEBHO MOBTOPATH 3TH clIoBa. Ecian KT0-1nb0 X0Te NPUCOeINHUTHCS K
nugaropeiiiam, oH JT0JKeH OblT IPUHECTH KJISTBY CBATOMY TPEYTOJIbHUKY, «3TOMY YUCTOMY, CBSITOMY,
YeThIPEXOYKBEHHOMY UMEHHU Ha BBICOTE», YTO MEPEBOUTCS KaK TETPAKTHCY. 3aT€M OHU MPUHOCUIIN
KIATBY camomy [ludaropy, koropsiit, monoduno Ilpomerero MmareMaTuku, «IpUHEC CMEPTHBIM TeTpaKkTHUCY.
Bunno, xxu3np ¢punocoda He Obl1a 00/1e1eHa BHUIMAHUEM.

Bosnecenue xBaabl [lugaropa. Ero cunraam ceinom 0ora.
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Crnenyronuit GpakT U3 )KU3HU 3HAMEHUTOTO TPEKa OTINYAETCS HEKOM
muctuaHOCThI0. [TocnenoBarenu [Tudaropa neiicTBUTETEHO BEPUITH,
9TO OH ObUT TOoIy00oroM. OHU HA3BIBAIH €ro «00KEeCTBEHHBIM
[Mudaropom» 1 BcepbE&3 T0Ka3bIBAIU JIOASMM, YTO €r0 OTLOM ObLI
onuH n3 OmumruiinieB (I'epmec mu6o Anosion). Bepcuun
PacXOoJIUIIUCh, HO B €0 BBICILIEM Ha4yaje HE COMHEBAJICS HUKTO U3
aJIeToB. Y MOCICAOBATE/ICH Take ObLIM TMMHbBI, BOCXBAJISIOIINE
0oxectBeHHOCTD [Indaropa: «Ilutuii, mpekpacHEUIINA U3 TNIEMEHH
camwuiftieB», win «Bermeamuii u3 00Tl bora J{us, BenmmuectBenHsi [Tudarop, apyr FOnmrepal».
[Tudaropeiinst TBopuH Bokpyr [Tudaropa Mudsl u eren b, Hagenss ero CBEPXCIOCOOHOCTIMHU.
I'oBopHITH, YTO OH MOXET MPUPYIHUTH OPJIOB U MEABEICH OJHUM JIMIIb TPUKOCHOBeHUEM. W naske OombIIe:
OH MOT KOHTPOJHMPOBATh JIF000€ KUBOTHOE CUIION cBoero rosoca. Bno6asok Iludarop Mor nucats ciioBa Ha
nuke JIyHbl.

OpHa 13 caMbIX U3BECTHBIX JIETEH/ IOBECTBYET, YTO OJTHO U3 €ro 0&aep Obu1o 30510ThIM. COrJacHO OJTHOM
HCTOPUH, OH TIOJIYYHJI OT CBSILICHHUKA B HArpajy Maru4eckui 30J0TON APOTUK, KOTOPBIN MO3BOJISLIT €My
JeTaTh HaJl TOpaMu, U3rOHATH OO0JIE3HU U ycrokauBaTh Oypu. BecbMma uHTepecHbIl (hakT U3 Ouorpaduu
[Tudaropa, 1OCTOWHBIN 3HAMEHUTHIX TPEUECKUX JIETCH]I.

ITpopouectra [Indaropa. [ludarop pacckaspiBaj JOASIM, YTO BO3POJTUTCH MOCTIE€ CMEPTH.

Jleno ObUTO HE B TOM, YTO JIFOJIEH MPOCTO TaK 3aXJIECTHYIIO
yBJIEYEHHUE MTOMCKaMU TUIIOTEHY3bl M1 OHU Hauall COUYUHATH
HeObUHIBI 0 [Tndarope. OH cam ToNKan UX K 3TOMY U HOOLIPSIIL.
[Tudarop BuceBai B CBOK OMOrpaduio HEBEPOATHBIE (DaKThl U
MIPSIMO 3asIBJISI JIFO/ISIM, UTO, HAIlpUMeEp, OH ObLIT CIHOM Oora u
HEOJIHOKPATHO MEePEeBOIUIONIANICS, TOKA HE JOCTUT CBOEi
«mr(haropckoi» Hopmbl.

MatemaTuk yTBep:K/1ai, 4To OH ObLI ChIHOM ['epmMeca, KOTOpbIi
npemioxun [Tudaropy moboit mogapok, Kpome napa
O6eccMepTHs. YUEHBINH IPOCUII COXPAHUTh CBOM BOCTIOMUHAHUS B
KaXX/I0H )KU3HU U TeTIeph MOT BCIIOMHUTB /IO METbYAUIITIX
NoJIpOOHOCTEN KaXKIyto unocrach cBoeit onorpadun. OH 6opoics ¢ AxumecoM B TposiHckoit BoitHe. OH
ObLT CKPOMHBIM pblOakoM. U T.x.

IMognomenue napoB. OH ObLJI OTHUM U3 MEPBBIX BereTapuaHIEeB.

WNHuTepecHblil GakT 0 xu3HU Qritocoda, B KOTOPBIA Majio KTO
BepuT: [Tudarop ObUT 0JHUM U3 TEPBBIX JIFOJIEH B 3amaHOM
HCTOPUH, KOTOPBII BO3/IEPKUBAJICS OT yHOTPEOIEHHsS Msica 10
MOpaJbHBIM yOexaeHusM. ToT, KTO ecT MEPTBBIX, YUUI OH
CBOMX IOCJIEI0OBATENEH, 3arpsI3HAET CBOE TEJIO U pazyM.
[TosTOMy yenoBexk, 1o ero NpeACcTaBICHUsIM, HUKOTIa He
JOJDKEH yOMBaTh )KUBOE CYIIECTBO.

OnHako ero npaBuia ObUTM HEMHOTO CTPAHHBIMU U
n30MpaTebHBIMU: TIPUHECEHUE B KEPTBY BOJIOB HUKTO HE
OTMeHsUI. B HenpenokHOM npaBuiie 0TKasza nugaropeiies ot
MACOEICTBA OBLIN JIA3EHKH.

OcHoBHast ujest Obljia B TOM, YTO KypPHUIIbl, KO3bI U CBUHBU CUHTAIUCH MU(aroperaMu HeoyIeBIEHHBIMY, a
3HAYHT, X MOXHO OBbLIO yroTpeOnsaTh B uiy. [Tpu aTom [{noren 3ampemian ects STHAT. M TaKUX CIIOPHBIX
MOMEHTOB OBLIO I0CTaTOYHO MHOT'0, TaK 4TO JIa)Ke TPEKH BOCIPUHUMAIN UJIEU TAKOT'O CBOEOOPA3HOTO
0TKa3a OT Msica KaKk HEKYIO IPUIYPb.

Y Hero ObLIM IPaBWJIA HA BCE CIyYaH KU3HU.
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OueHb MHTEPECHBIN M BCEM M3BECTHBIN (DakT 0 xu3HM yuéHoro: [Tudarop KyTko JI00HIT IpUAYMbIBaTh
npaswia. OH BBEN Ul CBOUX ITOCIIENOBATEIEH PsJl HEBEPOSTHO CTPOIUX
U crienu(pUUecKuX HHCTPYKIMHA MPAKTUYECKU ISl BCETo, K IPUMEpY,
HOBbIE€ YYeHHKH J0JKHbI ObLTH MPOBOANTH B MOJIYAHUU NATH JeT.
Iugarop Tpenerno oTHOCcHIICSA K Modanuio. [To muenuto [ugaropa,
MoJ4aHue OblJI0 OYeHb BaxkHbIM. COXpaHEeHUe CIIOKOMCTBUS — CIIOCO0
HAY4YHUThCs camooOuaganuto. [loaToMmy oH cieau 3a TeM, 4ToObI
KEJAIOIUE IPUCOCIUHUTBCS K €r0 KYJIBTY YMEIU MOJIYaTh.

[To 3ambICiTy, 3TO JOJKHO OBLIO MOMOYb JIFOJISIM OCTaBaThCs YucThiMU. Ho
JIOTHYHO IIPEJIONI0XKUTh, YTO CYLIECTBOBAIN U 00Jiee IparMaTu4HbIe
NpUYUHEL: naxe B JpeBHell [ pernn Henmb3s Ha3bIBaTh ce0s1 CBIHOM Oora u
3aCTaBJIATS JIIOJCH MOKIOHAThCA LU(paM, HO IIPU ITOM CUUTATHCSA
00pa3oBeIM TpakJaHuHOM. [Tudaropeinpl crapaauch orpaguTb cedst OT
JIMILIHUX BOIIPOCOB, TaK YTO JHO0O0H, KTO HE MOTI' IepXkKaTh SA3bIK 3a 3y0amu,
aBTOMATHYECKH OTcenBajcs. BripoueM, 0ObIYHBIE TPEKU CaMU
CTOPOHMIIUCH HEJIOJUMBIX M MOJIYAJIUBBIX MATEMAaTHUKOB.

IMudarop yronui 4e10BeKa U3-32 HPPANNOHAIILHBIX YHCEJ

B 6uorpadun [Mudaropa ects u ycrpamaroniie GakTol.
OpHuM U3 caMbIX M3BECTHBIX nocienoBateneil [Tndaropa
Ob11 ['unmac. Jlerenaa riacut, 4To OH ObUT IEPBBIM
4eJI0BEKOM, KOTOPBIH I0Ka3all CyLIECTBOBAHNE
MUPPALMOHAIBHOIO YUCJIA — W OH BIIOJIHE MOT YMEPETH 3a
CBOE€ OTKPBITHE.

['unmac Hawmén qoka3arenbCTBO, KOTOPOE MOKA3alio, YTo
KBaJIpaTHBIN KOPEHb U3 YKCIIa 2 — UPPALUOHAIBHOE YUCIIO.
OT0 cTano 6oJblIe, Y4eM MPOCTO KPYIMHBIM OTKPBITUEM —
3TO BBITJIAZENO KaK OTKpbITOe BoccTanue. [Tudarop yuun,
YTO BCE YHCJIA MOTYT OBITh BbIPaXKEHbI KaK OTHOILEHUS
LeJbIX uncel, ¥ ['unmnac qokaszan omrO04YHOCTh CBOEro 00’KECTBEHHOTO YUUTEIS.

Cornacho nerenze, [ unmnac noka3san cBou aokaszarenbctBa [ludaropy, korna onu 6puM Ha soake. B oTBer
[Tudarop cxBaTHI TAAHTIUBOTO YUYSHHUKA U 3aCYHYJI €0 IOJ0BY B BOAY M JiepKajl B TAKOM IOJIOKEHUH,
MOKa HECUACTHBIN HE MepecTal Mo/1aBaTh MpU3HAKOB *Ku3HH. Torna [Tudarop BeiOpocut 0e3:kxu3HEHHOE
TeJNo 3a 0OPT, MOBEPHYJICA K OCTAIbHBIM Ha OOPTY U Mpeaynpeans, YTOObI OHM HUKOTIa HE pacCKa3bIBaJIl
KOMY-JIN0O 0 Tpou3omeniieM. Bo3sMokHO, 3Ta HCTOPHS ABISETCS NCKAKEHHOW Bepcuelt mudaropenckoit
6acHu, B KOTOPOM roBOpUTCS, yTO I'nnmac 661 yToIieH O0raMu B HaKa3aHUE 3a PaCKPhITHE CEKPETOB
HpPPaLMOHATIBHBIX YUCET MUPY.

WuTepecHslil pakt uz 6uorpaduu wim BelIyMaHHas BIEYATIUTEIbHBIMU MTOCIEIOBATEISIMU JIET€H 1A, TOYHO
Heu3BecTHO. Ho 3Ta nctopust Joka3sIBaeT *KyTKOBaTOCTh KynbTa [Iudaropa. Ero nocnenosarenu
PacIpOCTPaHSIIN ATY CTPALIMIIKY KaK IPUTUY — MPEAYNPEXKACHUE: €CIH KTO-TM00 U3 MOCBIIIEHHBIX
pa3d0NITaeT UX CEKPETHI, TO TAKOTO KAET KpaliHe NeYaabHbIN KOHELL.

3HAMEHUTBII IrPeK NPeANnoYuTa «BelaTh», HAX0ISICh 32 IKPAHOM U3 TKAHH

Emg onun daxt u3 6morpaduu ApeBHETO TpeKa 3aKII0Yalcs B
€ro CKPBITHOCTH M XellaHUM peBo3HecTH cels1. CyliecTBOBaIn
nBa tuna nudaropeiinen: akousmatikoi u mathematikoi.
Matematuku ObUTH OJIMKAWIIMMU U HanOoJiee TOBEPEHHBIMU
nocnenoBarensivu [Tudaropa. OH IMIHO BCTpeyacs ¢ HUIMA U
MOJIPOOHO OOBSACHSIT CBOU TeopeMbl. MIM ObII0 T03BOJIEHO
y3HATh TalHBI MATEMAaTUKH, KOTOPbIE OBLIIN CKPBITHI OT
OCTaJILHOTO MUDA.

[TpuGmmKkeHHBIM TPUXOIUIIOCH INIATUTH BHICOKYIO IIEHY 3a ATy NMpuBHIEruto. YToOs! ctaTh mathematikoi,
YeJIOBEK JIOJDKEH ObLT OT MHOTO OTKa3aThesl. C 3TOro MOMEHTa MX MPEAaHHOCTh YUUTEIO Oblia
OECKOHEYHOH.

OcranbHbIM pa3zpemianoch ObITh akousmatikoi — rmocnegoBaTensiMi, KOTOPHIM HUKOTIa HE TTO3BOJISIIOCH
BuzeTh uio [Tudaropa. Korma on TOBOpMI ¢ HUMH, TO TPSITANICS 32 IMUPMOH, Kak BomeOHuK U3 cTpaHbl
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O3. TakuM y4eHHKaM HUYETO He OOBSICHUIIOCH B JleTalsaX. MM 3amperanoch JOBEPSITh OMACHBIE CEKPETHI
BBICIIIEH MaTeMAaTHKH.

MOXHO cKa3aTh, 4YTO BEJIMKHIA MaTeMaTUK OBbLI AKCIIEHTPUYHBIM. BripoueM, 4y JakoBaToCTh U HEOOBIYHOCTh
BCerja I03BOJIsIach NeHHUSM.

4. Takoe NpocToe 10KA3aTEJbCTBO

HewussectHo, [Tugarop cam oOHapy>Xu COOTHOLICHUE MEXAY JJTMHAMU CTOPOH B MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE MM I03aUMCTBOBAJ 3TO 3HAHUE. AHTUYHBIC aBTOPBI YTBEPXKJAJIH, UTO CaM, M JTFOOMIN
MePECKa3bIBaTh JIETEHLy O TOM, KaK B 4YeCTh CBOET0 OTKpbITH [Indarop npunéc B xepTBY ObIKA.
CoBpeMeHHbIE UCTOPUKH CKIIOHHBI CYUTATh, YTO OH Y3HAJ O TEOpEMe, TO3HAKOMUBIINCH C MATEMAaTHKON
BaBWIOHSH. He 3HaeM MbI U 0 TOM, B KakoM Bue [Iudarop Gpopmynuposan Teopemy: apupmMeTHIECcKH, KaKk
IPUHSATO CETrOHS, — KBaJIpaT FMIIOTEHY3bl PABEH CyMME KBaJ[PaTOB KAaTE€TOB, I F€OMETPUIECKH, B TyXe
JpEeBHUX, — KBaJIpaT, IOCTPOCHHBIN Ha TUIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTrOJbHUKA, PABHOBEINUK CyMMe
KBaJpaToOB, IOCTPOEHHBIX HA €0 KaTeTax.

Jlokaszarenncrio 0. Ilooooue.

Cunraercs, uro uMeHHO [Tudarop man
NEPBOE J10KA3ATENBCTBO TEOPEMBI, HOCALIEH
ero ums. OHO, KOHEYHO, HE COXPAaHUJIOCh.
ITo onHoi u3 Bepceuit, [Tudarop mor
a b BOCITOJI30BaThCS Pa3padOTaHHBIM B €T0
HIKOJIE YYeHHeEM o nponopuusax. Ha vém
OCHOBBIBAJIACh, B YACTHOCTH, TEOPUS
o100, Ha KOTOPYIO OMUPAIOTCS
paccyXJIeHHUs.

[IpoBeném B MpsiMOYTroJIbHOM
5] TPEYTOJIBHUKE C KATETAMH A U b BBICOTY K

runorenyse ¢. [loaydum Tpu moqo0HbBIX

TPEYTOJIbHUKA, BKIIKOYAA HUCXOaHbIN. X COOTBCTCTBYHOIINEC CTOPOHBI ITPOIIOPLHUOHATIBHBI,

b
%:% n- =%,0T1<yz[aa2 =c-mub?=c-n. Tormaa?+ b%? =c - (m+n) =c? (puc.).

OTO0 BCETro JUIIb PEKOHCTPYKIMS, IPEAJIOKEHHAS OJHUM U3 UCTOPUKOB HAYKH, HO JOKa3aTEJIbCTBO,
COIIACUTECH, COBCEM IIPOCTOE: 3aHUMAET BCEIO-TO HECKOJIBKO CTPOK, HE HY’KHO HUYETO JOCTPanuBaTh,
NIEPEKPaNBaTh, BEIUUCIIATH... HEyIMBUTENBHO, UTO €ro He pa3 nepeoTKpbiBasn. OHO COAEPKUTCS, HAIPUMED,
B «[Ipaktuxe reomerpumn» Jleonapno Iluzanckoro (1220), u ero 10 cux 1nop NpUBOJIAT B yUEOHHKAX.

Takoe q0Ka3aTenbCTBO HE MPOTUBOPEUMIIO TIPEICTABICHUSIM NTHU(AaropeniieB 0 CON3MEPUMOCTH:
M3HAYaJIbHO OHU CUMTAJIH, YTO OTHOIIEHUE JJIMH JIFOOBIX JBYX OTPE3KOB, a 3HAUMT, U IUIOMIACH
MPSIMOJIMHENHBIX (PUTYP, MOKHO BBIPA3UTh C TTOMOIIBIO HATYpaIbHBIX yKces. Hukakue npyrue ynciia oHu
HE paccMaTpUBalli, HE JOMYCKAaIH Jaxe Ipo0eil, 3aMeHHnB ux oTHOIIeHussMu 1: 2,2 : 3 u T. 1. OHako, mno
UPOHUH CYIH0BI, UMEHHO TeopeMa [Tudaropa npusena nudaropeiiieB K OTKPHITHIO HECOU3MEPUMOCTH
JIMAroHaJii KBa/IpaTa U €ro CTOpOHbI. Bce MONbITKY YNCAEHHO MPEACTABUTh JUIMHY 3TOM IMAaroHaiIu — y

eIMHIYHOTO KBaIpaTa OHa paBHA V2 — HHU K 4eMy He mpuBeTH. [Ipolie 0Kasanoch 0Ka3aTh, 4TO 3a1a4a
HepaspemmrMma. Ha Takoit ciydail y MaTeMaTUKOB €CTh IIPOBEPEHHBIN METO — J10Ka3aTeIbCTBO OT
npotuBHOTO. Kcratu, u ero npunuceBaroT [Tudaropy.

Cy1iecTBOBaHUE OTHOILIEHUS, HE BHIPAKa€MOT0 HaTypaJbHBIMU YHCIIAMU, MTOJ0XKUIO KOHELl MHOTUM
npeacTaBiIeHusaM nudaropeiines. CTao SCHO, YTO U3BECTHBIX UM YHCEN HEJOCTATOYHO JJIS PEIIEHUS TaXe
HECJIOKHBIX 33/1a4, YTO y>K TOBOPUTH 000 Bcelt reomeTpun! ITO OTKPHITHE CTal0 MOBOPOTHHIM MOMEHTOM B
Pa3BUTHM I'PEUYECKO MaTeMaTHKH, €€ IIeHTpalbHON mpobiemoil. CHavana OHO MPUBEINO K pa3paboTke
YYEHHUS 0 HECOM3MEPHUMBIX BEIMYMHAX — UPPALMOHATIBHOCTSAX, @ 3aT€M — U K PaCHIMPEHUIO OHSITHS
yucia. IHbIMU clloBaMH, C HErO Havajaach MHOIOBEKOBAsI HUCTOPUS UCCIIEIOBAaHUSI MHOXKECTBA
NeHCTBUTENbHBIX YHCET.

5. 910 nHTepecHo! Mo3auka [Iudaropa



Ecnu nokpbITh MII0CKOCTh KBaJpaTaMu JIBYX Pa3HbIX pa3MepOB,
OKPYXHUB Ka)/IbIil MaJIbIil KBaApPAT YETHIPbMS OOJIBIINMH,
NOJy4YHTCs mapkeT «Mo3anka [Tugaropay. Takoi pucyHnox
M3JlaBHA YKpallaeT KaMeHHbIE TOJIbl, HAITOMUHAs O APEBHUX
JoKa3aTenbcTBax Teopembl [Tudaropa (oTcroma ero Ha3BaHue).
[To-paznomy HakJIaJbIBasi HA MAPKET KBAJPATHYIO CETKY, MOXKHO
MOJIYYUTh Pa30MEeHus KBaAPaTOB, TOCTPOECHHBIX HAa CTOPOHAX
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, KOTOPbIE MPEAIarajuch
pa3HbIMU MaTeMaTtukamu. Hampumep, eciu pacrnoaokuTh CETKY
TakK, 4YTOOBI BCe €€ y3JIbl COBIAJIN C MPABBIMU BEPXHUMU
BEPIIMHAMU MAJIBIX KBaJIPATOB, MPOSBSITCS (PparMeHTHI uepTeka
K JI0Ka3aTeJIbCTBY CPETHEBEKOBOTO MEPCUACKOT0 MaTeMaTHKa
aH-Haiipu3zu, KoToOpoe OH TOMECTUIT B KOMMEHTapUIX K
«Hauvanam» EBkiupa. JIerko BUzieTh, 4To cCyMMa Iiomaaei
OO0JIBIIIOTO ¥ MAJIOTO KBAIPATOB, HCXOAHBIX AJIEMEHTOB MapKeTa,
paBHa IUIOIIAN OJJHOTO KBaJipaTa HaJ0KEHHOM Ha HEro CeTKH.
A 3TO 03HAYaAET, UTO YKa3aHHOE pa30UeHNEe AeHCTBUTEIBHO
MIPUTOIHO JIJIS YKJIAJKU TIapKeTa: COeIMHSASA B KBaApaThl
MOJIy4YeHHbIE MHOTOYTOJIbHUKH, KaK TIOKa3aHO Ha PUCYHKE,
MO>KHO 3aIIOJTHUTh UMH 0€3 TPOOENIOB U MEPEKPBITUI BCIO
IJIOCKOCT.

Hexkotopslie noka3arenbcers Teopemsl Ilndaropa.

Teopema [Iudaropa eapa v He camas y3HaBaeMasi U, HECCOMHEHHO, camasi SHAMEHHUTAast B UCTOPUU
MaTeMaTHKHU. B reoMeTpuu oHa MpUMEHSEeTCs OYKBAJILHO HA KQXKIOM Iary.
Hecmotps Ha npocToTy hOpMyITHpPOBKHU, 3Ta TeOpEMa OTHIOb HE OYEBHUIHA: TJIA/Is HA MPSIMOYTOJIbHBIH
TPEYToJILHUK CO CTOpOoHaMu a < b < ¢, yCMOTpeTh COOTHOIIeHue a’ + b? = ¢? HeBO3MOXKHO.

OpnHaxpl N3BECTHBIN aMEPUKAHCKHI JIOTHK U TOIYJIIpU3aTop Hayku PaliMona
CwMmannuas, sxenas oJIBeCTH YUEHHKOB K OTKpbITHIO TeopeMsl [Tudaropa, HauepTui
Ha JJOCKE IPSIMOYTOJIBHBIN TPEYTOJIBHUK U 10 KBAAPATy Ha KaXJOW €ro CTOPOHE U

CKasal:

KakoBo >xe ObLI0 YAUBJICHHUEC YYCHUKOB, KOI'//Ia

m* HeT!

Bujie (puc. 2).

«lIpencraBbTe, 4TO 3TH KBAAPATHI CACIIAHBI U3 KOBAHOTO 30JI0TA U BaM
IpeJUIaraoT B3sTh cede MO0 o uH OOJBIION KBagpaT, 1100 1Ba MajJeHbKUX. UTo
BbI BeIOEpeTe?» MHeHus pa3aeuiIich Monojam, BOSHUKIIA 0KUBIEHHAS TUCKYCCHSL.

l YUUTETh OOBSICHUIT UM, YTO HUKAKON Pa3HUILIbI Puc.1
Ho crout tonbko notpedoBarh, 4T00bI
KaTeThl OBUTU PaBHbI, —H yTBEPXKIECHHE TEOPEMbI CTAHET SBHBIM (pHc.1).
W xTo0 mocie 3Toro yCOMHUTCS, YTO «MM(aropoBbl IMITaHbD) BO BCE
CTOPOHBI PaBHBI? A BOT T€ K€ CAMBIE «IITAHBD, TOJBKO B «CIOKEHHOM»
(&

Takol 4epTéx UCIOJIB30BaI Iepor 0AHOro U3 auanoros Ilnarona
o HazBaHueM «MeHoH», 3HaMeHuThIN Punocod Cokpar, pazdupas ¢
MaJIbYMKOM-Pa0OM 33/1a4y Ha MOCTPOEHHUE KBaIpaTa, IJIOoa b KOTOPOTo
B JIBa pasa 0oJiblle Mo JaHHOTo KBajapaTa. Ero paccyxnenus, mo
CYTH, CBOJIMJIMCH K JI0Ka3aTeNbCTBY TeopeMsl [Iugaropa, mycts u ams
KOHKPETHOTO TPEeYTroJbHUKA.

Sagcp =4 Ssa0p = 2" Saopx; AD? = 2+ AO?




@urypsl, n300pakEHHBIE HA pUC. | ¥ 2, HAMOMUHAIOT IPOCTENILINI
OpHaMEHT U3 KBaJPaTOB U UX PABHBIX
4acTe — IeOMETPUYECKUN PUCYHOK, K
W3BECTHBIN C HE3AIIAMATHBIX BPEMEH.

VM MOHO CIUIOINIb MOKPBITH

IUIOCKOCTh. MaTemMaTuk Ha3Bai Obl
TaKO€ MOKPBITHE IIOCKOCTH
MHOT'OYT'OJIbHUKAMHU [TAPKETOM, WA
samomenueM. [lpu uém Tyt [lnarop? 4
Oxka3sbIBaeTcs, OH IEPBBIM PEIIUII
3a/1a4y O [PaBWJIbHBIX MApKeTax, C
KOTOPOI Ha4yaJloCh U3y4EHUE
3aMOILEHUN Pa3JIMYHBIX IOBEPXHOCTEN.
Taxk Bor, [Tudarop nokazan, 4yro
IUIOCKOCTH BOKPYT TOYKH MOTYT MOKPBITH O€3 MPOOETIOB paBHbIE
IIPaBWJIBHBIE MHOTOYTOJIBHUKH TOJIBKO TPEX BUIOB: IIECTh D
TPEYroJbHUKOB, YEThIPE KBAJpaTa U TP IIECTUYTOJIbHUKA.

Puc.2 =—

[TpuBeny 31ech HEKOTOPBIE HanboJIee TOCTYIHbIE JJOKa3aTeabcTBa TeopeMsl [Tugaropa.

Jokazarenscrso 1. ITughazoposvt wumanol.
e UTak. s caMmoro mpocToro Joka3aTesbeTBa Teopemsl [udaropa ms

IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA HYXKHO 33/1aTh “UJlealIbHbIE” YCIOBUS: MIYCTh
AABC Gynet He TOJNBKO MPSMOYTOJIbHBIM, HO M paBHOOEIpeHHBIM. EcTh
OCHOBAHUS 110J1araTh, YTO UMEHHO TaKOW TPEYTrOJIbHUK EPBOHAYAIBLHO
paccMaTpuBaId MaTEMaTUKU IPEBHOCTH.

e VYTBepXKAaeM, umo Keaopam, NOCMpPOEHHbII HA UNOMEHY3€e NPAMOY20JbHO20
Mpey20/ibHUKA, PABHOBENUK CYMMe KEAOPamoes, NOCMPOEHHbIX HA €20 Kamemax.

e [IpommttocTpupyeM 10Ka3aTeabCTBO CIEIYIOIINM YEPTEHKOM.
e PaccMOTpuM paBHOOEIPEHHBIN NPSIMOYTOJIbHBINA TpeyroabHUK ABC. /

e Ha runorenyse AC MOXHO IOCTPOUTB KBaJpaT, COCTOSLINMI U3 YETBIPEX
TPEYroJbHUKOB, paBHbIX ucxogHoMy ABC.

e A na karerax AB u BC noctpoeHo 1o kBaapaTy, KaKIblii U3 KOTOPBIX COAEPKUT I10 BAa aHAJOTMYHBIX
TPEYroJbHUKA.

e 3amerum, uto Torna AB? — miomane KBaJipaTa, MOCTpOeHHOro Ha karere AB, BC 2 _ mromans KBaJipara,
MOCTPOEHHOT0 Ha Karete BC, a AC? — mommaap KBaJpaTa, IOCTPOCHHOTO Ha
runiotenyse AC.

e Jlanee, 3aMETHM, YTO KaXAbIH U3 KBaJpaTOB, IOCTPOEHHBIX Ha KaTeTax AB n

BC, conepxut 110 ABa TpeyrojbHUKa, paBHbIX AABC, a kBaapat, IOCTPOEHHBIN

Ha runotenyse AC, coaepKuT 4 Takux TpeyrojbHUKa, paBHbIX AABC.

Taxum obpa3oM, UMeeM:

AB?2 + BC?=2-S,apc+ 2 Spapc = 4" Spapc = ACZ.

Takum oOpa3oMm, yTBEpKACHHUE JJOKa3aHO. ;

(Kcratu, 3TOT 4epTex Jier B OCHOBY MHOTOYHCIICHHBIX aHEKIOTOB M KapuKaTyp, l ‘

nocBseHHbIX TeopeMe [Indaropa. Camblil 3HaMEHUTBIN, MOXKATYH, 3TO ,;1\ i

«Ilugpazoposel wimansl 60 6ce CMmopomnbl pagHvly.

Jlokaszarenncrio 2. JIpeBHemHaniickoe -1.

e DTOT METOJ coueTaeT B cede anredpy U reOMEeTpHIO U
MOXET pacCMaTPHBATHCS KaK BapUAHT
JIPEBHEUHIUIICKOTO JOKa3aTeIbCTBA MaTeMaTHKa

c
bxackapu. b
e [locTpouM NpAMOYTOJIBHBIN TPEYTOJIBHUK CO

CTOPOHAMH
a,b u c (puc.l).

e 3aTeM MOCTpOiiTe ABa KBaApaTa CO CTOPOHAMH, g bHE puc3
PaBHBIMH CyMMe JUTHH JIBYX KaTeToB, — (a + b).

a a h h a



B kxax10M 13 KBaJpaTOB BBIIIOJIHUM IIOCTPOECHHUS, KaK Ha PUCYHKax 2 U 3, HAaUE€pTUB IaHHBIN
MPSAMOYTOJIbHBIN TPEYTOJIBHUK 10 4 pasa.

Torna HeCI0XKHO 10Ka3aTh, YTO HA PUCYHKE 2 BBIACICHHbBIE CHHIE 00JIaCTH — KBapaThl:

OJIMH CO CTOPOHOM @, BTOPO# CO CTOPOHOI b,

A Ha pucyHKe 3 4eTbIpe IOCTPOEHHBIX TPEYTOJbHIUKA OTPAaHUUMBAIOT KBAIpaT CO CTOPOHOM, paBHOM
TUIIOTEHY3€ C.

CymMa 1uiomaiel HoCTPOSHHBIX KBaJApaTOB Ha pyC.2 paBHA IUIOIIAAN TOCTPOEHHOIO HAMHU KBajjpaTa co
CTOPOHOM C Ha puc.3.

DTO JIErKo IPOBEPHUTH, BHICYUTAB MIOIIAIM KBAAPATOB Ha puc. 2 1o dopmyre: a? + b2,

a MJIOUIAb BIIMCAHHOTO KBaJpaTa Ha PUCYHKE 3. IyTeM BbIYMTAHU MJIOLIAJCH YeThIpeX PaBHBIX MEXIY
cO0O# BIMCAHHBIX B KBaJIPAT MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB U3 TUIOMIAAN OOJBIIOTO KBajpaTa co
~a-b.

a-b=a*+b*+2-a-b— 4-%-a-b:a2+b2.

I/ITaK, PacCKpbIBasi CKOOKH U IIpOBOAsA BCE HCO6XOI[I/IMBI€ anre6pa1/1quKI/Ie BBIYUCJICHUA, ITI0JIy4aEM, UTO

cToponoii (a + b), a umenno: (a + b)%*- 4 -

N =N =

3anucas Bce 510, umeeM: S = (a + b)*- 4 -

S =a? + b2

[Tpy 5TOM ILIOIIA/AL BIIMCAHHOTO Ha PUC.3. KBaApara MOYKHO BBIYHMCIIUTE M 10 TPAAMIMOHHON (GopMyIie
s =c?.
T.e. a? + b? = c? u Teopema ITudaropa noxaszana.

Jloxazatenbcrio 3. JIpeBHeHHAMCKOE -2.

A Tenepb 0 IPEeBHENHAMNCKOM JlI0Ka3aTeabCTBe, onucaHHoM B XII Beke B a 5
TpakTaTe «Benen 3HaHus» («CuaaxaHTa LIXPOMaHU). b :
WHTepecHo, YTO B KaueCTBE IJIaBHOTO apryMEeHTa aBTOP UCIIONIb3YET
MPU3BIB, OOpAIIEHHBIN K MATEMATUYECKIM TAJIAaHTaM U HaOJII01aTeTbHOCTH
YYEHHUKOB U nocnenoBareneit: «Cmotpu!».

Ho MBI pa30bepeM 3To 10Ka3aTenbCTBO Oosee moapoOHO.

BuyTpu kBaspaTa Co CTOPOHOI € IOCTPOUM YETHIPE MPSIMOYTOIbHBIX
TPEyToJIbHUKA C KaTeTaMU @ U b Tak, Kak 3T0 0003HaYeHO Ha YepTexKe. a
IIpu 3TOM cTOpoHa OO0JIBLIOrO KBaJpaTa € UTPaET €ll€ U pOJib TMIOTEHY3bI a

B KaXJIOM U3 YEThIPEX MAIIEHbKUX MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

)
b

Hec105KHO 0Ka3aTh, 4TO BHYTPH 00pasyeTcs KBafpaT Co CTOPOHO
(a—Db).
BrruncisieM mIomaas 60JIbIIoro KeaapaTa 1o popmyie: S = c2.
1 07IHOBPEMEHHO BEICUMTHIBAEM TY K€ BETMUMHY, CII0XKHB TUIOIIAIb BHYTPEHHETO KBAAPATa H MIOMAIH
BCCX YCTBIPEX NPAMOYTOJBHBIX TPCYT'OJIbHUKOB!

1
(@a—b)*+4-3-a-b.

1

Takum o6pazom, ¢ = (a — b)? + 4 - 5 a-b.

B pe3yiibTaTe HECIOKHBIX aNrebpandeckux mpeobpasoBanuii moxyunm, uto a® + b? = 2.
Teopema noka3ana.

Hoxa3zarenbcTBo 4. /[peBHekuTAalicKOe.
DTO0 JMFOOOMBITHOE M M3SITHOE IPEBHEKUTANCKOE JOKA3aTeIbCTBO!

Puc.1. Puc. 2.

B HeM ucnomnp3yeTcs uepTek, KOTOPbIA MbI YK€ BUJENIN Ha pUc.3 BO BTOPOM JJOKA3aTEIbCTBE.
A BHYTpPEHHHUI KBaJIpaT CO CTOPOHOMU C MOCTPOEH TaK K€, KaK B IPEBHEMHIUNCKOM JJOKa3aTEIbCTBE,
IMPUBCACHHOM BBIIIIC.



Ecnun mbicneHHO 0oTpe3aTh OT yepTexa Ha puc. | ABa 3eJeHBIX MPSMOYTOJIbHBIX TPEYTOJbHUKA, TIEPEHECTU
WX K MPOTUBOIIOJIOKHBIM CTOPOHAM KBaJIpaTa CO CTOPOHOM C ¥ TUIIOTEHY3aMH MIPHIOXKHUTH K
TUIMOTEHY3aM CUPEHEBBIX TPEYTOJILHUKOB, TOMYyYUTCs GUTYpa MO Ha3BaHUEM «CTYJ HEBEeCThD» (puc.2).
J1J1s HarJIITHOCTH MOKHO TO JK€ CaMO€ MPOJIeNiaTh ¢ OyMaKHBIMU KBaJpaTaMu U TPEYroJIbHUKaMH. Bbl
yOeIMTECh, UTO «CTYJI HEBECThI» 00pa3yIOT JIBa KBaJpaTa: MAICHbKUN CO CTOPOHOU b 1 60JIbIIO0#H CO
CTOPOHOM a.

TakuM 06pa3oM, CUPEHEBO — 3eJIEHbIH KBaApaT Ha IIEPBOM PHCYHKE, MMEIONINH IIomap 2,
“nepexkpouiiv’ B “CTYJI HEBECThI, UMEIOIIHI TIOIIA1b a? + b?.

DTH MOCTPOCHHUSI TO3BOJIUIIN APEBHEKUTAWCKUM MaTEMaTUKaM M HaM BCJIE]T 32 HUMH IIPUATH K BBIBOY,
uto a? + b? = ¢>.

HokaszareancTBo S. Ot keiimca Adpama I'apduiaa.

PaccmoTpum emé oauH crioco0 HalWTH 10Ka3aTeNbCTBO A TeopeMbl [udaropa, onupasics Ha
TEOMETPHIO.

HaspiBaercs on «Metox Napdunga». (dxeiime Aopam I'apduiig

(1831 — 1881) — 20-i1 npe3unent CLIA, pasHOCTOpOHHE OIapEHHBII H

caMOy4Ka, BOGHauyalbHUK U aKTUBHCT PecryOiaukaHCKoN napTun). E
[Toctpoum npsimoyrosbHbiil TpeyronbHUK ABC.

Ham Hazmo gokaszath, 4To BC? = AC? + AB2.

Jis aToro npogomkuM kateT AC u noctpoum orpe3ok CD, koTopslit + #
paBeH KateTy AB.

Onycrum nepnesaukyspusiii AD orpesok ED.

Otpesku ED u AC paBHbI.

Coenunum touku E u B, a Taxoke E u C u nonyuum uepTesx, Kak Ha pUCYHKE BBIILIE.

Urto0bl f0Ka3aTh TEPEMY, Mbl BHOBb IpUOEraeM K y>ke olpoOOBaHHOMY HaMH criocoOy: Haii/leM IUIoIa b
MOy YMBILIEHCS (PUTYPBI ABYMS CIIOCOOAMU M IPUPABHAEM BBIPAKECHUS APYT K IPYTY.

Haiitu nnomans Muoroyroasauka ABED M0)XHO, CITOXKUB IJIOMIAIA TPEX TPEYTOJIBHUKOB, KOTOPHIE €€
00pa3yroT.

[Tpuyem onuH U3 HUX, TpeyroabHUK ECB, siBiseTcst He TONBKO NPSIMOYTOJIBHBIM, HO U paBHOOEIPEHHBIM.
He 3a0biBaem Taxoke, uto AB=CD, AC=ED u BC=CE — 5T0 n03B0OJIUT HaM YIPOCTUTb 3aIICh U HE
neperpyxarb ee.

Wrax, Sapgp = 2 -5 (AB - AC) + 3 BC2.

ITpu sTOoM oueBuHO, uTo ABED — 310 Tpamenmus.

[TosToMy BbIUKCIIsIEM ee miomaas no popmyne: Sappp = (DE + AB) - % - AD.

JIJist HalMX BBIYMCIEHUH yI0OHEH 1 HAarIIsIHEH IpeacTaBuTh oTpe3ok AD kak cymmy otpe3koB AC u
CD.

Zanuiem o6a croco0a BEIYMCIUTE IUIOMIAAb (DUTYPHI, TOCTABMB MEKIY HUMH 3HAK PABCHCTBA:
2-2(AB-AC) +3BC? = (DE + AB) -5 AD, AD = AC + CD, AB = CD

Hcrons3yeM yKe H3BECTHOE HaM M ONTHMCAHHOE BBIIIE PABEHCTBO OTPE3KOB, YTOOBI YIIPOCTUTH MPABYIO
vacThb 3anmucu: AB - AC + %BCZ = (AC+ CD) % (AC + CD).

A Temnepb packpoeM CKOOKH U Ipeodpa3yeM paBeHCTBO:
AB-AC+3BC*=2-AC*+2-2-AC-CD +3- CD”.
CD-AC+5BC*=3-AC*+2-3-AC-CD +3- CD?.

3akoHYHMB Bce MTpeoOpa3oBaHmsl, MOTyYUM UMEHHO TO, YTO HAM M HAJIO: BC?=AC?+AB?.

MpbI 1oKa3anu Teopemy.

N =N -
N =N =

Jlokazarenscreo 6. EBKIua u teopema Iugaropa.

I'nmaBHeIi Tepoit hanTacTHyeckoil moBecTn EBrenns BentrcroBa « 371€KTPOHUK — MaJTbYUK M3 YEMOJIAHay 3HANT 25
JI0Ka3aTeNbCTB TeopeMbl [Indaropa, B ToMm uncie nanaoe EBKnnaom; mpasaa, OmmO09YHO Ha3BaJl €T0 IPOCTEHIIINM,
XOTS Ha CaMOM JIeJie B COBpeMeHHOM u3aHuu «Havam) oHO 3aHMMaeT MoJITOphl CTPaHULIbI!

DT0 AoKa3arenbcTBO ObLIO0 npuBeneHo EBkiamaom B ero "Havanax". [To ceunerenscTBy Ilpokia
(Buzantus), oHo npuaymano camuM EBkiuaom. [JokazarenbctBo EBkiMAa npuBeieHO B MPEAIOKEHUN
47 nepsou kauru "Hauan".


https://ru.wikipedia.org/wiki/1831
https://ru.wikipedia.org/wiki/1881
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B7%D0%B8%D0%B4%D0%B5%D0%BD%D1%82_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D1%83%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B5%D0%BD%D0%B0%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%B0%D1%80%D1%82%D0%B8%D1%8F_(%D0%A1%D0%A8%D0%90)

Ha runorenyse u karerax npsMoyroibHoro TpeyroibHuka ABC cTposTCs COOTBETCTBYIOIINE KBAIPAThI
JIOKA3bIBAETCS, UTO NMPAMOYToIbHUK BJLD paBHOBenuk kBajapaty ABFH, a
npsmoyronbHuk [CEL - xBagpary ACKC. Toraa cymma kBagparoB Ha
_ OyZIeT paBHa KBaJapaTy Ha TUIIOTEHY3€.

' f“?;-l'i ¢ B camom nene, tpeyronsHuku ABD u BFC paBHBI IO JByM

/H / "/ cropoHam u yrity Mmexxay Humu: FB = AB, BC = BD. OueBnHo,
T A _#"## / yro yriiel FBC = ABD (= B + 90°).
~ e HoSypp = %SB]LD, TaK Kak y Tpeyrojbuuka ABD u

n

Karerax

— 7 jl;a'_'_#_____ npsiMoyrosibHuKa BJLD obmee ocHoBanue BD u obmas BeicoTa LD.
B f I — 1< e Ananormuno Sppe = iS 4sru- (BF-001ee ocHoBanue, AB-o0rmias
|I BBICOTA).
f e Orcrona, yuuThiBas, 4YTo Supp = Srgc»
|I e lImeem SpjLD=SABFH.
f e AHaJIOrM4yHO, NCNOJB3Ys paBeHcTBO TpeyrosibHukoB BCK n ACE,
' JIOKa3bIBAETCA, YTO Sjcp, = Sacke-
D | e Urak, Sygry + Sackc = Sejp + Sjce. = SBCED, Taxum oGpasom,

e AB? + AC? = B(C?, ut0 u Tpe6OBaOCh JI0KA3aTh.

5. lIpakTukym. Teopema [Iudaropa n eé npumenenne. Cuérupiii MmapagoH.

Byab 0J1aroc/ioBeHHO 00:KeCTBEHHOE YK CJI0, IOPOAUBIIIEe JIo/ieil U 00roB.
ITose3Hee HA0OYM OpOCHTH KaMeHb, YeM IIyCTOe CJI0BO.

Bcé uccaenyii, napast pasymy nepBoe Mecrto.

Jle1aii Besimkoe, He 00elliasi BeJIUKOIO.

IIndgarop.

B moeii padoTte Takike nMeeTcs MOA0OPKA 32124, KayKAYI0 U3 KOTOPBIX f1 YMeI0 peliaTh pasJiudHbIMH

METOJaMH M C HCIoJIb30BaHueM Teopembl ITudgaropa.
1) B paBHOOEIPEHHOM TPEYTOJbHHUKE C OOKOBOW CTOPOHON 5CM M OCHOBaHHMEM 3CM HalUTE BHICOTY,

MPOBEIEHHYIO K OCHOBAHMIO.

2) B paBHOOEAPEHHOM TPEYroibHUKE ¢ O0KOBOIT cTOpoHO# 10cM 1 OCHOBaHHEM 8CM HaNAUTE BBICOTY,
MPOBEAEHHYIO K OOKOBOM CTOPOHE.

3) Beuucnute cTopoHy poM6a, TuaroHaiu Kotoporo 12cm u 18cm.

4) Haiinute BRICOTY paBHOOEGAPEHHOI Tpareuu ¢ 00KOBO# CTOPOHOI 6¢M 1 ocHOBaHHIMH 12¢M 1 18cM.

5) Haiigure BbICOTY Tparenuu ¢ 00KOBbIMH cTOpoHamu 6¢cM 1 10cM 1 ocHOBaHusIME 12cM 1 18cMm.

6) Haiiaure tuaroHans paBHOOCAPEHHOM Tpareuu ¢ 00KOBOM CTOPOHON 6CM U OCHOBaHUAMHU 12¢M U
20cm.

7) Haiigure miomanb paBHOOSIPEHHOTO TPEYTOIbHUKA ¢ O0KOBOH cTOpoHO 10cM 1 ocHOBaHUEM 12cM.

8) Haiigure miomanb paBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOH 8CM.

9) Haiigure miomanb paBHOOSPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIBHUKA C TUTIOTEHY30H 12¢M.

10) Haiiaure miomaas mpsaMOYTOIEHOTO TPEYTOIBHIKA C THIIOTEHY30i ScM 1 yriom 30°,

11) Haiiaute riomaas TPEyroJbHUKA CO CTOPOHAMU 6CM U 8CM U BBICOTOM 4CM, TIPOBEAEHHOMN K TPEThel

CTOpOHE.

12) Haiigure miomags TpeyroabHuKa co cropoHamu 4, 5 1 v/5.



13) B tpamneruu ABCD AD - 6onbiiee ocHoBaHue. [IpsiMble, TPOXOIAIINE YepPe3 CEPEIUHBI CTOPOH
AB, BC, DC nepneHauKyIspHO K 5THM CTOPOHAM, Tlepecekarotcs B Touke 0. £ BCD = 150°, AB =
a,BC = b, AD = c. HaiinuTe momaas Tpanenuu.

14) Haiinure pacCTOsHHE OT KaXK/I0# BEPIIMHBI IIPSMOYTOIBHOTO TPEYTOJIbHUKA C KateTaMu 2 U 3 J10
MPSIMOM, TPOXOIAIIEH Yepe3 MPOTUBOMOIOKHYIO 3TOM BEPIUINHE CTOPOHY.

15) HaiinuTe paccTostHEE OT KaI0M BEPIIMHBI TPEYTOJIBHUKA CO CTOPOHaMH 4, 5, 6 10 IpSMOI,
IIPOXOALIEH Yepe3 MPOTUBOIIOJIOKHYIO ATON BEPLLIMHE CTOPOHY.

B kax1oM U3 IBYX MOCIEAHUX CIy4aeB OTBETHTE HA BOMPOC: OyAET JiM BeIYMCIeHHOE Bamu paccTosnue
pPacCcTOSIHUEM /10 TPOTUBOIIOIOKHONU CTOPOHBI?

16) B tpaneruun ABCD BC u AD — ocuoBanus. AD =10 cm, BC =5 cm, AC =9 cm, BD = 12 cm. Haiiaure
IUIOIA/Ib TPAIEeLUH.

III Bmecro 3akiar04eHusl.
Hagepnoe, 310 TonpKO0 Havano. [lycTs 310 TONMRKO Hayano. Ho, kak uzBectHo, [ludarop ropopui:

“Hauaio — 1moJjioBHUHA 1IEJIOT0’ .



