


ABTOp MpoeKTa
Cep0Oosmmna BajtenTuHa
Yuenuna 10 kaacca MOY «boasuieykosckass COLID»
PykoBoauTeb MPoeKTa
Yuureabs marematuku MOY «boJabineykosckasa COLD»
HNpuna BukropoBHa @uiannmosa
I1ouTOBBIN aJpeC TBOPUYECKOI0 KOJJIEKTHBA
646380, Omckas odaacrThb, boabimeykoBckuii PainoHn,
c. boabiuue Yku, yia. U30b11ueBa, 21,
MOY «boabmeykosckasa COIL»
T'o1 BHINNOJITHEHUM S IPOEKTA
2009



coaepkaHue

1.BBeneHune
2.OCHOBHOE€ COZEpKaHHE:

N3 ouorpaduu [Tudaropa.
[Indaropeiickas mkoJa.

Teopema ITudaropa u cnocoObI €€ T0Ka3aTeNbCTRA:
[Ipocreiiiiee 10Ka3aTenbCTBO.
Jloka3zareabCTBO DHUHIITECHHA.
JIpEBHEKUTAMCKOE JOKA3aTEIIHLCTBO.
JIpEBHEMHUMCKOE TIOKA3aTEIbCTBO.
Jloka3arenbCcTBO EBKIIMAA.
Anredpanydeckoe J10Ka3aTeiabCTBO.
BekTtopHOE 10Ka3areabCTBO.
[IpumMeHeHNE NTAHHON TEOPEMBI.
Benukue TailHbl TEOPEMBL.

3.BbiBOamI.
4.bnbnuorpadus




Llenu paoorbl

*[IOCMOTPETH, B YEM KPOETCS MOMYJISIPHOCTh BEJIMKOIO MaTeMaTHKa
[Tudaropa;

*OTKPBITH TaliHbI T€OpeMbI [Tudaropa yepes pazdop UCTOPUN TEOPEMBI;

*pa300paThCs B pa3HBIX CIIOCO0AX JOKA3aTEIbCTB
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* paccMOTpeTh 00J1aCTh €€ MPUMECHEHHS.
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*U3Y-UTh 4 MMPOAHATU3UPOBATH JIMTEPATYPY MO TAHHOMY BOMPOCY;
*II03HAKOMUTHCA ¢ Ororpaduei BEIMKOTO y4eHOTO;
*IIPOHA0JIIO/IaTh 3a UCTOpHUEH co3aanus Teopemsl [Tudaropa;
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*pACCMOTPETH pa3HbIC CIIOCOOBI T0Ka3aTeIbCTB Teopembl ITudaropa, ee npuMeHeHue.



HeTOetHCCneAoBaAA

1. HM3y4uTh TEOPETHUYECKHUE CBEACHUS IO UCCICAYEMOM IIpooIeMe.
2. Cnenarb aHAJIM3 JIUTEPATYPHBIX UICTOYHUKOB (KHMT).
3. IIpoBeCcTH COMOIOTHYECKUM OIPOC CPEIM JIOACH CTAPIIETO IMTOKOJIECHUS C

OCJIbIO BBIABUTH, KAKOC KOJINYCCTBO JOKa3aTCIIbLCTB 3HAIOT HC yqéHHe N HC
HCCJICOOBATCIIM JaHHOI'O BOIIPOCA, a OOBIKHOBEHHBIC JIYOU.



Nudparop
[lndbarop — eaBa M He CaMbin
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NONyNsiPHbIA YYEHbIN 3@ BCHO
NCTOPpUIO YenoBeyecTBa. HM oaHO
MMS YYEHOIO HE MNOBTOPSIETCA TaK
4acTo.




» Benukuii yuyenslii Iudarop poauncs okosno 570 r. 10 H.3.
Otom IIudaropa Ob1 MHECApX, pe3YMK MO APaAroleHHBIM
kamHsAM. Korma oten I1udaropa 6s11 B Jlenbdax mo cBoum
TOPIOBBIM JieJIaM, OH U €ro >keHa [lapTeHuc pemmnm copoCuTh
y Henbduiickoro opakyna, oyaet au Cynp0a
OJIaronpusaTCTBOBaTH UM BO BpEMs OOpPaTHOIO MyTEIICCTBUS B
Cuputo. IIndus (mpopunarenbHuiia ADoIIOHa), CUAS Ha
30JI0TOM TPHOJIE€ HAJl CUSIOIIMM OTBEPCTUEM OpaKyJjia, He
OTBETHUJIa HA KX BOMPOC, HO CKazaja MHecapxy, 4TO €ro KeHa
HOCHT B c€0€ IUTSA U UTO Y HUX POJUTCS ChIH, KOTOPBIH
MIPEB3OUIET BCEX JIFOAEH B KpACOTE U MYIPOCTHU U KOTOPBIN
MHOTO MOTPYAUTCS B )KU3HHU Ha 0JIaro 4eJIOBEUECTRa.

e [lo MHOTMM aHTHUYHBIM CBUACTECIBCTBAM, POAUBILIHNICS
MaJIbYMK OBLJI CKa30YHO KPacHB, a BCKOPE MPOSIBUI U CBOU
He3aypsIHbIE CIIOCOOHOCTH.



» JlpeBHerpeueckuii Gpuiiocod, MaTeMaTruK, aCTPOHOM.
OcHoBarenp nudaroperckon mkoabl B Kpotone. Cunrancs
OJIHMM W3 CaMbIX 00pa30BaHHBIX JIOJICH CBOETO BPEMEHH.
Jloka3zan 3HaMeHUTYI0 TeopeMy «O paBEHCTBE KBaJIpara
TUIIOTEHY3bI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA CYMME
KBaJparoB KaT€TOBY», KOTOPast HOCUT TEIEPb €r0 UMs.
OO00CHOBaJI MHOTHE CBOMCTBA I€OMETPUUECKUX (PUTYD.
Pa3paboran MareMaTn4eCcKyr TEOPUIO YUCENT U UX
POIOpLMK. BHEC 3HAYMTENBLHBIU BKJIA B pa3BUTHUE
ACTPOHOMMUU U aKyCTUKH. [Tpearonoxu, 4Tto J1BUKEHUE
HEOECHBIX TEJI MOAYUHSIETC ONPEACIEHHBIM
MaTeMaTUYEeCKUM 3aKOHaM. B cBoux Tpymax onupajics Ha
UJIEU MUPOBOU TaPMOHUU. ABTOP «30JIOTBIX CTUXOB». O/1HA U3
OCHOBHBIX 3anoBeack IIudaropa: «He gemal HuKoraa Toro,
4ero He 3Haellb. Ho Hayynch BCEMY, UTO CIIEAYET 3HATHY.
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* B Kporone [Tudarop yupeaun HeYTO BPOJ€ PETUTHOZHO-3TUUECKOTO
OparcTBa, TAMHOTO MOHAILIECKOTO OPJIeHa, YWICHBI KOTOPOTO 00SA3bIBAIUCH
BECTH «IA(aropeckui o0pa3 >KU3HW». ITO ObLII OTHOBPEMEHHO U
PEIUTUO3HBIN COK03, U MOJIMTUYECKUN KITyO, n HayyHOe o0mecTBo. He
TOJILKO CHJIa JINYHOCTH U MyzipocTh [Tudaropa, HO U BeICOKast
HPABCTBEHHOCTH MPOIMOBEAYEMBIX UM UJEU U )KU3HEHHBIX IPUHIIUIIOB
MPUTIATUBAJIA K HEMY €IMHOMBIIIICHHUKOB. B OCHOBE peIuruno3Ho-
dbuinocodckoro yuenus [Tudaropa nexano npeacTaBieHUE O YUCTIE, KaK
OCHOBE BCET0 CYIECTBYIOIIETO B MUpPE. «HHCHa — CyTh OOTM Ha 3€MIIE», —
TOBOPHUJI OH. PrTyal moCBsIIeHNs B Wi€HbI THU(Aroperckoro oparcraa ObLI
OKPY>KEH MHO>KECTBOM TaWMHCTB, pa3MIallIEHHE KOTOPBIX CYPOBO KapajaocCh.
OOy4enue B 1IKoJi€ ObUIO IBYXCTyIeH4YaToe. OJHH YUEHUKH HA3bIBAIUCH
«MareMaTuKamm», T. €. TO3HABATEIISIMHU, a APYTUE — «aKyCMaTUKaMmu», T. €.
ciaymaresisiMiu. MareMaTuku — Te, KTO u3y4dajl CyTh HAYKH, aKyCMAaTHKH —
T€, KTO MPOCIYyIIMBaa 0000IIECHHBIN CBOJ 3HAaHUN. AKYCMaTHKHU
IPEJICTABIISUIN MEPBYIO CTYIEHD B 1IKoJie [Inudaropa. Hanbosnee omapeHHbIe
aKyCMaTHKH MEPEBOAMUIINCH B MATEMATUKH, UM Pa3pelIaioCh BUJIETh
yUUTEJIsl, BECTH C HUM Hay4yHbIe ciopsl. [Iudaropeibl y3HaBanu apyr
ApyTa 0 3B€3I4aTOMYy HSATHYTOJbHUKY — ITeHTarpamMe. OHU BEpUIIH, YTO B
YHCJIOBBIX 3aKOHOMEPHOCTAX CIPATAHA TakHA MUpa. MUp YKCeIT XKW 1A
nudaropeia 0cooou KU3HbIO, YHNCIIA UMEJIH CBOW OCOOBIN KU3HECHHBIN
CMBICIL.



Kasxoe 4ncno B mpeacTaBieHnH MA(paropeiiieB MMENo CBON XapakTep U CBOU
ocoObie cBoMCTBA. Tak, Hanmpumep, HEYETHBIE YUCTIAa CYUTAIUCH CUITIbHEE
YETHBIX, ITOCKOJIbKY YETHBIEC ACIUINCH NTOoIaM 0€3 0CTaTKa, a HEYETHBIE
[P TAKOM JICJIEHUU BCETHA OCTABIISIIIN «IIPO 3aMacy CIUHULLY.

«JIBOViKa BOCIIpUHMUMAJIACH KAK KEHCKOE YHUCIIO, & TPOUKA — KAK MYKCKOE.
CHUMBOJIOM CYTIpYECTBa OblIa MATEPKA, a APYKO0y OCEHSIIO YUCIIO BOCEMb.

Yucao YCThIPC OBLIIO I HUX CUMBOJIOM I'apMOHHWH M 30POBbA, XPAaHHUJIIO
KJIFOY K COpPpa3sMCPHOCTH, ITOCKOJIbKY BKJIFOYAJIO B ceos IICPBLIC YCTHIPC
yuciaa. [1o3kxe oHo cTaio CHUMBOJIM3UPOBATHL YCTBIPC MATCPHUAJIBHBIX
9JICMCHTA. 3€MJIK0, BO31YX, O'OHb U BOAY.

JleBsiTka 3aBe/ioBasia MOCTOSHCTBOM, 3TO OOBICHSIM TEM, HAITPUMED, UYTO BCE
KpaTHBIC €l Ynciia Jal0T CyMMy HUQP, paBHYIO ACBSTH.

[lecT€pka — CUMBOJIMYECKHA HAIIOMUHAJIA O COTBOPEHUU MUPA U CUUTAIACH
OJIMLIETBOPEHUEM COBEPINECHCTBA. TaKKe OHA SABJISLIIaCh CUMBOJIOM BOJIU U
HEYTOMUMOCTH.

CeMEpKke NPUMMUCHIBATIMCH y/1aya, CYACTIIMBBIN CITy4Yau, TPOPOUECKUE
CHOBUJICHUS, IOKPOBUTENLCTBO. M Tak nasee.

Yucna ot 1 7o 10 umerot, o [Tudaropy, cBI3b CO BCEMU )KM3HEHHBIMU
IPOSIBICHUSIMH, 00JIa1al0T TAMHCTBEHHOM CUI0M. YKMCIaM COOTBETCTBYIOT
OyKBBbI. ByKBBI CKJIaJIbIBAIOTCS B CI0Ba, (hpa3bl. Tak 4TO y KaXJI0ro CIoBa
CYILIECTBYET emI¢ U NM(POBOE 3HAUCHHUE, KaK Obl YCUIIMBAIOIIIEE €0 CMBIC].



«ITudarop BrepBbie BBEN TEPMUH «(DUI0CO(h», ONMPEACIUB €r0 KaK «TOT, KTO
NBITAETCS HAUTH, BEIICHUTBE»». A CIIOBO «MYJIpEL» ObLIO €My HE 1O AYIIIE.

B cBoje «IIndaropoBbix 3aKOHOB M HPABCTBEHHBIX MPABUIDY €CTh TAKHUE
V3PECUCHUSA:

«He mouunTaii 3HaHKS 32 OJTHO C MYJAPOCTHIOY,

«Teno cBOE HE Hemail rpoOOM Ty,

«Ecau He MOXKelllb UMETh BEPHOIO Apyra, OyJib cam cede Apyrom»,
«He ronsiics 3a c4acTheM: OHO BCETJa HaXOAUTCS B TeOE caMOM».

«Yto ecTh MypocTh? 3HaHUE nopsaka. Eciu xenaenis ObITh MyIpPbIM B
TEYECHHE TBOCH KU3HU, BCE IIOCTAaBb Ha CBOEM MecTe. [Ipexosas
BpEMEHHAs Cj1aBa HE CTOUT THUXOro U 0€3MATEKHOIO MOPsIAKa, BUAUMOIO B
€KEIHEBHBIX TPYIAX MYIAPOTrOd».

...IIpomno 20 net. CnaBa o OpaTCcTBE pa3HECIACh IO BCEMY MUDY.



HE HAUTU HUKAKOW JAPYTOM TEOPEMBI, UMEIOIIEH CTOJIBKO BCEBO3MOKHBIX
Ha3BaHuil. Bo ®pannuu u I'epmannu B CpenHeBekoBbe TeopeMy ITudaropa
Ha3bIBaJI «MOCTOM OCJIOB» WJIM «OE€rCTBOM YOOTHX», MOTOMY YTO IIE€pe.
3K3aMEHOM, COJEPKAIIUM BOMPOCHI IO 3TOU TEME, HAUMHAJICS MAaCCOBBIN
OTTOK HEPAJIMBBIX CTYACHTOB. ¥ MaTeMaTHKOB apabckoro BocToka 3Ta
TeOpEMa MOJIYUYUJIO UHTEPECHOE HA3BAHUE — «T€OpEMa HEBECTHD. JleJio B
TOM, 4TO B HEKOTOPBIX crcKax «Havyam»y DBkiuma 3Ta Teopema
Ha3bIBaJIaCh «T€OPEMOM HUM(BD) 3a CXOJICTBO UEPTEkKa C MUETKOM,
0aboukoi (rmo-rpeuecku — «HuMdar). Ho cioBoM «HuUMOpa» rpeku
Ha3bIBaJIM €III€ 1 HEKOTOPBIX OOTMHB, 4 TAK)KE MOJIOABIX KCHILNH U HEBECT.

IIpu mepeBoje ¢ rpeyecKoro apadCKuil mepeBOAINK, HE 0OOpaTUB
BHUMAaHMS Ha YEPTEXK, NIEPEBEN CIIOBO «kHUM(]Pa» KaK «HEBECTa», a HE Kak
«0aboukay. Tak NOSIBUJIOCH JJACKOBOE Ha3BaHUE 3HAMEHUTON TEOPEMBI
ITudaropa — «TeopeMa HEBECTHD».

Cy1iiecTByeT jerenaa, 4yto koraa [Tudgarop Camocckuil Joka3zan CBOKO
TEOpEMY, OH OoTOIarogapuii 00roB, npuHecs B kepTBY 100 OBIKOBY.

Bo3M0XHO, OTCrOZIA CIIEAYET U €1IE OJJHO Ha3BaHUE 3HAMEHUTOU TEOPEMBI
[Mudaropa — «reopema 100 ObIKOBY. ..






» Teopema Iludaropa — BakHeHIIee YTBEPKIACHUE TCOMETPHUH.
Ee OTKphITHE NPUIIMCHIBAIOT JPEBHErpEeYECKOMY (hrinocody u
mareMatuky Iludaropy Camocckomy (VI B. 10 H.3.). Ho
M3YYCHHUE BaBUJIOHCKUX KIMHOMKCHBIX TAOIHUIl U JPEBHUX
KMTANCKUX PYKOIIHUCEH (KOIMH e1ié 0oee APEeBHUX
MaHyCKpHUITOB) IIOKa3aj0, YTO 3HaMEHUTAas TeopemMa Obliia
n3BecTHA 3a710Jro 10 ITudaropa, BO3M0XXHO, 32 HECKOJIBKO
ThICSAUENETHH 10 Hero. 3acayra ke [Iudaropa cocrosia B ToMm,
YTO YUE€HBIM IEPBBIM OTKPBLI JOKA3aTEIBCTBO 3TOM TCOPEMBI.
OTtkpeiTHE TeOpeMBI IIndaropom oKpyKE€HO MHOXKECTBOM
KpacuBbIX JiereHa. Co BpeMéEH [Iudaropa nosBuiIock
HECKOJIbKO COTEH J0Ka3areabCTB (Oosee 350) ero 3HaMeHHUTOU
TEOPEMBI, TAK YTO OHA Ja)Ke ronajia B KHUTy pekop10B
I'unHeca.




TEOPEMA I[THU®ATOPA
U CIIOCOFBI EE JJOKA3ATEJIFCTBA




O

POopMYyNUPOBKN TeOpPEMbI

Y EgBknunpa ata teopema rnacut (AOCIOBHbIU NepeBos):
"B npsimoy20JIbHOM mpey20s/ibHUKe Keadpam CMOPOHbI, HamMsIHymou Haod npsiMbIM
yaJ/1o0M, pageH KkeadpamaM Ha CMOPOHaXx, 3aK/IroHarou,ux rnpsiMou yaon".

JlatuHcknn nepeBon apabckoro Tekcta AHHanpuum (okono 900 r. 4o H. 3. ),
caenaHHbin Nepxapaom KnemoHckum (Havano Xll B.), B nepeBoae Ha PyCCKUN FMacuT:
"Bo ecsiKOM rpsiMoy20/iIbHOM mpey20JsibHUKe keadpam, o6pa3oeaHHbIU Ha CMOPOHe,
HamsiHymou Hao npsiMbIM y2J10M, pageH cyMmme dayx keadpamos, o6pa3oeaHHbIX Ha
deyx cmopoHax, 3aKsirodarowux npsamou yaon”.

B Geometria Culmonensis (okono 1400 r.) B nepeBoae Teopema YynMTaeTcs Tak :
"Umak, nnowadb Keadpama, usMepeHHOo20 o OJ/IUHHOU CMOPOHe, CMOJIb Xe 8eJiukKa,
Kak y deyx keadpamoe, Komopbie U3MepeHbI Mo d8yM CMOpPOHaM e20,
npuMbIKarOWUM K npssiMmomy yany".

B nepBoM pycckom nepeBoae eBKnuAaoBbIX "Havan", caenaHHoM

®. U. MNeTpyweBckum, Teopema lNudgaropa nanoxeHa Tak:

"B npsAMOy20JibHbIX mpey20sibHUKax Keadpam U3 CMOPOHbI, Mpomusosiexaw,eu
npssMoMy yaiy, pageH cyMmMe keadpamoe U3 CMOPOH, codepxawux npssmou yaon”.

Bornee cTporom Hago cYMTaTb TaKyr (popmMynupoBKy: «Ecnu runoreHysa u KateTbl
NPAMOYrofibHOro TpeyrofibHMKa uamepeHbl 04HOU U TOM XXe eAUHULEN OJIUHbI, TO
KBagpaT YNCNOBOro 3Ha4YeHUs ANUHbI TMNOTEeHY3bl paBeH CyMMe KBagpaToB
YUCNOBbIX 3HAYEHUWU ONIUH KaTEeTOBY.



Pasnn4yHble cnocoObl AoKa3aTenbCTBa
Teopembl lNudaropa

Ha pucyHke gaH npoctenwmnn pasHobenpeHHbIN
NPAMOYrosfibHbIN TpeyronbHuk ABC (3akpalueH cepbim
usetom, AB n BC -kateThl).

nonynsockocten ¢ rpaHmuamm AB n BC, To cymma
YMCIOBbIX 3HAYEHUW NNoLLaden KBagpaTos,

MOCTPOEHHbIX Ha kaTeTax, paBHa 4SABC (kBagpaTbl
cosnanu). Ho u nnowaab KBagpara, NOCTPOEHHOIO Ha

rMnoTeHy3e, Toxe paBHa 4SABC

Ecnu kBagpaTtbl OTNOXNUTL B 00LLYHO YacTb .

Ecnu e kBagpaTtbl OTNIOXKNUTb HA CTOPOHAaXxX BO
BHELLHIOK 0651acTb, TO U B 3TOM Cryyae 2+2=4.

Teopema gokasaHa. A



[Joka3aTenbCcTBO OUHLUTENHA

Toukm E, C n F nexat Ha ogHOW NpsiMon; 3TO crieayeTt u3
HECMNOXHbIX pac4eéToB rpagycHon mepsl yrrna ECF (oH
pa3BEPHYTLIN).

CD nposoagnm nepneHaunkynsipHo EF.

MpogormkeHbl BBEPX NeBad 1 npaBasi CTOPOHbI KBaapaTa,
NMOCTPOEHHOIO Ha rmnoTeHy3e, Ao nepecedenus ¢ EF; npogomkeHa
ctopoHa EA po nepeceuveHus c CD.

COOTBETCTBEHHO PaBHbIE TPEYronbHUKN OMHAKOBO
MPOHYMEpPOBaHbI.




OT0 gokasaTenbCcTBO 66110 NpuBeaeHo EBknuaom B ero "Havanax". lNo
ceugetenscTBy lNpokna (BusaHTus), oHO npngymaHo cammm EBKNnAaoMm.
[lokasatenbcTBO EBKNNAa npuBeneHo B npeanoxeHun 47 nepsoun kKHurmn "Havan".
Ha runoTteHy3e u katetax npsiMoyronibHoro TpeyronsHuka ABC cTtpodaTtcs
COOTBETCTBYHOLLME KBagpaThbl U JOKa3blBaeTcH, YTo npamMoyronsHuk BJLD
paBHoBenuk ksagpaTy ABFH, a npamoyroneHuk JCEL - kBagpaty AGKC. Torga
cyMmMma nnowiagen KsagpaToB Ha KaTteTax OyaeT paBHa nnowaan keagpara Ha

rMNoTeHy3e.

B camom pgene, TpeyronsHukn ABD n BFC
paBHbI MO ABYM CTOPOHaM W YIriy MexXay HUMW:
FB = AB, BC = BD, a yrmbl mexgy HUMW paBHbl
Kak Tynble yribl CO B3aUMHO
nepneHanKYNApHLIMU CTOPOHAMM.

SABD =0,5S BJLD,
Tak Kak y TpeyronbHuka ABD u npsimoyrosnibHuka BJLD obuiee ocHoBaHue

BD v o6wast Bbicota LD. AHanornuHo SFBC=0,5S ABFH

(BF-06Liee ocHoBaHue, AB-ob6was BbicoTa). OTcioga, yumTbiBas, 4Yto
SABD=SFBC, nmeem SBJLD=SABFH.

AHanorn4Ho, ecnu Bbl NpoBeaeTe oTpe3ok AE ncnosnb3yete paBeHCTBO
TpeyronbHukoB BCK 1 ACE, To gokaxerte, yto SJCEL=SACKG.

Wtak, SABFH+SACKG= SBJLD+SJCEL= SBCED, uto 1 Tpe6osanoch
AoKasaTb.




OpeBHEKUTaNCcKoe AoKasaTenbCTBO. HA APEBHEKUTANCKOM
YyepTexe YETbIpe paBHbIX NPAMOYrOSibHbIX TPEYrofibHUKa C
KaTeTamu a, b 1 rmnoTeHy3on ¢ ynoXxeHbl Tak, YTO NX BHELUHUN
KOHTYp obpasyeT KBagpar co CTOpOHOW a+b, a BHyTpeHHUNn —
KBagpaT CO CTOPOHOM C, MOCTPOEHHLIN Ha rmnoTeHy3se (6).
Ecnn kBagpaTt co CTOpOHOM C Bblpe3aTb 1 ocTaBLlunecs 4
3aTyLleBaHHbIX TPEYrofibHUKa YNOXUTb B ABa NPSIMOYrofibHUKa
(), TO siCHO, YTO OBpasoBaBLIAsACA NyCTOTa, C O4HOW CTOPOHBI,
paBHa c?, a ¢ apyron — a’+b?, T.e. c?>=a’+b?. Teopema
AokasaHa. 3aMeTuM, YTO Mpu TakoM [oKasaTenbCcTBe
NOCTPOEHUSI BHYTPU KBagpaTa Ha MMnoTeHy3e, KOTopble Mbl
BUOMM Ha OPEBHEKUTANCKOM YepTexe (a), He NCNoSb3YTCS.
[Mo-BMAMMOMY, ApPEBHEKUTANCKME MaTEMATUKM UMENN OpYyroe
AokasartenbCcTBo. MIMEHHO ecnn B KBagpaTte CO CTOPOHOW C ABa
3aLlUTPUXOBaHHbIX TpeyrosibHMKa (6) oTpesaTb U NPUNOXNTb
rMNoTeHy3amMn K ABYM APYrMMm rurnoteHysam (r), To ferko
0OHapyXuTb, YTO NoMyyYeHHasa purypa, KOTopyro nHorga
Ha3bIBalOT «KPECITIOM HEBECTbI», COCTOUT N3 ABYX KBAApaToOB
CO CTOpOHaMu a u b, T.e. c>=a?+b2.



LpeeHeuHdutlickoe doka3zamesibCcmeo.

Martematuku QlpeBHen NHann 3ameTunu, 4to Ans
AoKa3saTtenbcTBa Teopemsbl NMucgaropa pocrato4yHo
Mcnonb3oBaTb BHYTPEHHIOK YacTb
APeBHEKUTaNCKoro 4yeprexa. B HanucaHHom Ha
nanbMOBbIX IMCTbAX TpakTaTte «CuaaxaHTta
lwmpomaHu» («BeHel 3HaHUA») KpynHenLwero
mHauuckoro matematuka Xll B. Bxackapbl nomeLyeH
yepTex (a) ¢ xapakTepHbIM ANA UHAUNCKUX
AOKa3aTeNnbCTB CNOBOM «cMoTpu!». Kak Bugum,
NPSIMOYroJfibHble TPeYronbHUKN YNOXeHbl 3aeCb
rMNOTEeHY30M HapyXy U KBaapar c?
nepeknaabiBaeTcs B «kKpecrno HeBecTbI» a%-b? (6).
3amMeTuM, YTO YacTHble criy4yan Teopembl Nudaropa
(Hanpumep, nocTpoeHue KBagparTa, nnowaab
KOTOpOro BABOe Oonblue nrnowanm AaHHOro
KBagpaTa) BCTpe4aroTcs B ApeBHEMHAUNCKOM
TpaktaTte «CynbBa cytpa» (VI —V BB. oo H.3.).
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BekTOopHOE 10KA3aTENBCTBO.

[Tycte ABC - npsAMOYTOJIbHBINM TPEYTOJIBHUK C MPSAMBIM YIJIIOM pu BepiunHe C,
MOCTPOEHHBIM HA BEKTOpax. Torma crpaBeainBO BEKTOPHOE paBEHCTBO: b+c=a
OTKYyZIa IMeeM, UTO ¢ = a — b. Bo3Boxst 06€ 4acTu B KBapart, HOTyUHM
c2=a?+b2-2ab. Tak KaK a MepHeHIUKYIIPHO b, To ab=0, oTkyna c*=a2+b2. Hamu

CHOBa JiokazaHa Teopema [Tudaropa.




YOoerniom ucmuHbl He moxxem bbimb 3abseHbe
Kak mornbko mup ee ysudum 830p
N meopema ma, ymo Oan Ham [lughazop,
BepHa menepb, Kak 8 0eHb €€ POXXOEHbS.
3a ceemribil ry4 ¢ Hebec 803HecC
briazo0apeHbe Mydpey 6o2am He mak, Kak
bb1510 00 mex rnop.
BeOob yerbix cmo bbikos riocriasi oH oo moriop,
Umob ux coxaru Kak XXepmeorpuHoWeHbe
.BbbIKU ¢ mex rop, Kak mMoJsibKoO 8ecmap ycribiluam
, Umo Hoeou ucmuHsbl
yXKe crieObl 8UOHHI,
OmyasiHHO Mbi4am U yKaca roJiHbl:
Vim lNughazop HaseK sHywUIs1 mpeasoay.
He e cunax npeepadumbs mou ucmuHe
. dopoay.
e OHu, 3aKpble ariala, opoxam u erie Obitam.




Oo0JacTh NpUMEHEHUS.
Teopema IIudaropa Bcerga nmena mMyUpoKoe MPUMEHEHHE TIPU

PEIICHUHN CaMbIX Pa3HOOOPA3HBIX TEOMETPHUUECKHX 3a/1a4.

N
N

b/2 b/2

'\/,* I * 3
‘\.', ]




o .«B 30aHuUaAX pPOMaHCKOro 1M roTUYECKOoro
CTUIA BEPXHME YaCTu OKOH
PaCUIIEHAIOTCH KAMEHHbIMU PEDpPaMU,
KOTOPbIE HE TOSLKO UrpatoT Porsib
OpHaMeHTa, HO U CNOCOOCTBYIOT
NPOYHOCTN OKOH. Ha pucyHke
npeactaBrneH NPoCcTon NPUMepP Takoro
OKHa B rotun4yeckom ctune. Cnocob
NOCTPOEHMS ero BeCbMa MNpPOCT: U3
PUCYHKA NErko HamTun LUEHTPbI LUECTMN OYr
OKPY>XHOCTEWN, paAnyCbl KOTOPbIX PaBHbI.




* A npsamMmou yron npu reoaesnyecknx N3amepeHmnax
OTMeYyalT Ha MECTHOCTU KOMbILLKaMU C
NOMOLLIbIO BEPEBKN. ECcnn ee pasmeTuTtb yrnamu
Ha MEeCTHOCTMK pasmepom 3, 4 N1 5 MeTPOB U
obpa3oBaTb N3 BEPEBKM MPSIMOYIofbHbIN
TPEYrofibHUK C COOTBETCTBEHHLIMU ONIMHAMMU
CTOPOH, TO OH OYAET NPAMOYIOSIbHbIM.
[TpAMOYyronbHbIe TPEYroNbHUKU C
LernoYmcneHHbIMmn anmMHamm CTOPOH
Ha3blBalOTCA NMMEAaropoBbIMUN TPEYrofbHUKaMMN.




3aJa4va U3 CTapUHHOIO KNTancKoro
TpakTaTa.

B cepenuHe kBagpaTHOTO 03€pa co cTopoHor 10 pyTOB pacTeT TPOCTHHUK,
BBIXOAAIINM 13 BOAbI Ha 1 ¢yT. ECin HaruyTh TPOCTHUK, BEPIIIMHA
nocturHet oepera. Kakopa rimyornna ozepa?

Hano: BC =5 ¢ytoB, BK =1 dyT.

Hantu: AB.

Pemenue. 1) [Iycte AB =%, BC=5,AC=x+ 1. 1{
2) 13 [1 ABC 1o Teopeme Iludaropa nmeem {

(x+1)2=x2+52. AM
x2 +2x+1=x2+25 ‘
2x=24

x=12
OtBet: T1youHa o3epa 12 ¢yros.

-




3ajgaya maauiickoro yyeHoro bxackapa Axapua, 1114 r.). Ha
oepery pyubs, MpUHa KoToporo 4 gyrta, poc Tonoias. [TopsiB BeTpa
CJIOMUJI €r0 Ha BBICOTE B 3 (yTa OT 3€MJIM TaK, YTO BEPXHUI KOHEI
€ro KOCHYJICS ApYyroro Oepera pydbs (CTBOJI HalpaBjIeH
NEePHEHIUKYIIPHO TEUeHHUI0). OnpeneauTh BHICOTY TOMOJIS.

Pemenue.
I)AB2 = AC? + BC2, AB

OtBeT: BbICOTA ITOJA 8 PyTOB

2) 5 + 3 =8 (dyToB) — BBICOTA TOIOJIS.



BesTHRHe TAMNBI TEanEMb



Ilepsasa maiina 3axnrouaemcs 8 maxKom MHONCECHBE
HA38AHUL. «meopema 0aD0UKUY, «m. HeBeCmbvly, «Hi.
Hum@oLy, « m. 100 6b61Kk08», «Oe2CcmBo Y002UXY), «KMOCH
OCNl08Y, «BEeMPANHASA MENbHUYUAY. J[ymar, 4mo He Haumu
Opy20oU_ meopembl, KOmopas umenda 0bl CoabKO
8CEBO3MONCHBIX HA3BAHUL!




Bmopaa mauna — mouno HeycmaHo81eHHOe KOIUYECma0
Jdokazamenbcme 3HameHumou meopemul llugacopa
Camocckozo. Umenno no amomy nogooy s peuwiuid npogecmu
COUUONIO2UHECKUU ONPOC, KOMOPbLU NOKA3A]L, YO
OONLULIUHCINGO JIF00EU CINAPULe20 NOKOAEHUSL CO2NACHDL C
cyuwecmeosanuem 230 0okazamenbCcme, Xoms MHe U3
QONONIHUMENIbHBLX UCHOYHUKOS8 U3BECIHO, YO CYUlecmeayem
oonee 350 dokazamenbcme dmou meopembl, NOMOMY OHA
odadice nonana 8 Knuey pexopoos I unneca! Ho, koneuHo dice,
NPUHUUNUATLHO DATUYHBIX UOEU 8 dIMUX 00KA3AMENbCHBEAX
UCNONbL3YEmCs CPABHUMENIbHO HEMHO2O0.




Ipemova maiitna — 3mo mo, umo meopema llugpazopa
ABI51eMCS Ce200HA CUMBONIOM MAMEMAMUKU.

Yemeépmana maina — meopema [lughacopa npedcmasisiem
HaM Oozcameuuiuy Mmamepuan 015l 0000ULEeHUS — 8ANCHEUULESO
8UOA MBICAUMETbHOU QeamMebHOCHU, OCHOBbL
MmeopemuyecKk020 MblulIeHUs, KOMOPbIM 8 COBEPULEHCINBE
graoerm Muo2ue Y4énble. 30ecb MOHCHO 000aA8Umb, Yo om
meopemul [lughazopa MoxCHO nepetimu K Opyeum meopema.




Ilamaa maiina 3ax1r04aemcs 8 mom, Ymo HeKomopble
uccredosamenu npunucviearom llugdazopy
doKazamenbcmeo, komopoe Eexiud npusodun 6 nepsou
KHuee ceoux «Hauany. C Opyeou cmoponul, 1Ipokn
(mamemamux V 8.) ymeepacoan, umo 0oKa3ameibCmeo
6 «Hauanaxy npunaonexcano camomy Eexaudy. Ho ece-

maxu ce200Hs cnocob dokazamenvcmea llugazopa
0CMaémcs Heu38eCHbIM.




Hlecmaa maiitna — necenodwt 0 camom llughazope, uenosexe,
Komopulil nepsvim dokazan amy meopemy. Cywecmeyem
nezenoa, umo ko2oa llugacop Camocckuii 00KA3al C80H0
meopemy., oH omona2o0apusl 60208, npurecs 8 xcepmasy 100
ovik0s. Takoice 0 2UNHOMUYECKUX CNOCOOHOCHIAX VUEHO20
X00uu 1ecenovl. 0YOmo OH OOHUM CBOUM 8321500M MO2
Mensams Hanpasienue noréma nmuy. A ewe pacckazvleaiu,
Ymo 3Mo20 YOUBUMENbHO20 Yel08eKad 00OHOBPEMEHHO
sUOENU 8 PA3HBLX 20P00AX, MeHCIY KOMOPLIMU ObLILO
HECKOIbKO OHeu nymu. M umo emy aK00bl NPUHAQLeHcaio
«Koneco hopmynsly, 8pauias KOmopoe, OH He MoabKo
npeockasvléal oyoyuiee, Ho U BMEeUUBALCS, eCliu IMO ObLIO
Heo0X00UuMOo, 8 X00 cobblmulL.




BbiBoAbI:

* Teopema IIudaropa 1eiCTBUTEIBHO 3aHUMAET BAXKHOE MECTO B
MaTE€MaTHKE, C €€ MOMOIIbI0 MOKHO BBIBECTH OOJIBIITMHCTBO TEOPEM
TEOMETPUU U PENIUTh MHOKECTBO HE TOJIKO MAaTEMATUUYECKUX 3aJ1ady.

* B HacTos1iee BpeMs BceoOIIee MpU3HaHUE MOJIYYHUIIO TO, YTO yCIIEeX
Pa3BUTHUS MHOTHX 00JIaCTEl HAYKH U TEXHUKHU 3aBUCUT OT Pa3BUTHSA
Pa3JIMYHBIX HANPABICHU MaTeMaTUKU. Tak, HallpuMep, Ha PhIHKE
MOOWJIBHOM CBSI3M MJET OOJIbIlIasi KOHKYPEHIIMS Cpeih onepaTopoB. Uem
HaJIE)KHEE CBs3b, TEM OOJIbIIE O1eparopoB. [Ipu CTpOUTENLCTBE BBIIIKA
(aHTEHHBI) YaCTO MPUXOJIUTCA pelIaTh 3aady 00 OINpeesiCHuU
HanOOJIbIIIEH BBICOTHI AHTEHHBI, UCIIOJB3Ys TeopeMy [Iudaropa
CaMOCCKOro. 3TO €lIe pa3 J0KA3bIBACT 3HAYMMOCTh JAHHOM TEOPEMBL.

* [Ipomuio y>ke MHOTO JIET C TOTO MOMEHTA, KOTj/ia 3Ta Teopema Oblia
BIIEPBBIE OTKPHITA U JIOKA3aHa, HO OHA JO CHUX MOP MPOAOJIKAET
IIPUBJIEKaTh BHUMAHUE MHOTHX MCCIIEIOBATENICH, YUEHBIX, YUCHUKOB. ..

* Bomnpoc o konuecTBe JoKa3aresbCTB TeopeMsbl [Iudaropa sBusercs
CEroAHs JOBOJIbHO AKTYaJIbHBIM, UMEHHO ITO3TOMY s PELINIIA POBECTH
COLIMOJIOTUYECKUU OIPOC.



Coumonorn4yeckmm onpoc

* COIHOJIOTUYECKUN OIIPOC MPOBOAUIICA CPEAU JIFOJEH
CTAPIIETO MOKOJICHUS C IENBIO BBISIBUTD, KAKOE KOJIMYECTBO
JI0KA3aTeJIbCTB 3HAKOT HE YUEHBIC U HE UCCIICIOBATEIIN
AAHHOTO BOIIPOCA, a OOBIKHOBEHHBIC JTIOAU. A BOT H
PE3yJIbTATHI:

Bonpoc 1:

« Ha Bonpoc: «KTo OblI HEPBBIM «OTKPHIBATEIIEM» TEOPEMBI
IIudaropa: Iudarop CaMOCCKHUM WIN ETUNTAHE?» OTBETHUIIN
2’7 4eJIOBEK, U3 KOTOPBIX 00JBIIHMHCTBO (20 4EJIOBEK) CKa3aiu,
YTO MEPBBIMU «OTKPBIBATEIISIMUY) 3HAMEHUTON TEOPEMBI ObLIN
ETUIITSHE, OCTAJIbHBIC YTBEP KM, 4TO UMeHHO [Iudarop
CaMOCCKMU OTKPBLUI 3TY TEOPEMY. ITHU JAHHBIE TOBOPSAT O TOM,
yTO OOJBIIWHCTBO JIIOACH BCE-TaKU 3HAIOT MJIN JOTaAbIBAIOTCH,
yto [Indarop nepBbIM BBIBEII I0KA3aTEIBLCTBO 3TOM TEOPEMBI,
KOTOpasi HOCUT CEroJIHs €ro UMsi, HO He ObL1 1 eé
«OTKPBIBATEIIEM).




[Mndparop Camocckmin

O Mudparop
O EruntaHe




Bonpoc 2:

e Ha BrOpou mou Bonpoc: «CKOJIBKO CYIIECTBYET A0KA3ATEIbCTB
Teopemel [Iundaropa: ok. 50: 100; 250; 6osee 350
I0KA3aTeILCTB?» OTBeTHIM 34 yenoBeka. M3 Hux
OOJIBITMHCTBO (15 4esIoBEK) COMIaCHBI ¢ TEM, YTO CYIIECTBYET
250 noka3zarenbcTB Teopemsbl [Indaropa, MeHbIIMHCTBO (3
YEeJIOBEKA) CKa3alid, YTO Ha CETOIHSIIHUMN JICHb N3BECTHO
Bcero Juib S0 Joka3aTrelIbCcTB, U TOJILKO 9 YeJIoBEeK
IIPAaBUJILHO OTBETUJIA HA MOM BOMPOC, CKa3aB, YTO CETOMHS
n3BecTHO Oosee 350 noka3zarenabCcTB 3TOM TeopeMbl. Icxoas u3
MOJTYYEHHOM HH(MOPMAIIMU, MOKHO CJI€JIaTh BBIBO O TOM, YTO
JIOMISIM CTapIIEro MOKOJEHUS HE N3BECTHO TOYHOE KOJIUYECTBO
I0Ka3aTeabCTB TeopeMbl IIudaropa CaMoCCKOro: MOXKET ObITh,
MX 3TO HE MHTEPECYET, XOTSI MHE KAKETCS, YTO TaKas
M3BECTHAS TEOpEMaA JI0JKHA OCOOCHHO MPUBJIEKATh BHUMAHUE
HaCEeJICHMUS.
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