Teopema ['lngparopa

Pa3nun4yHbie opMynmpoBKu



Kak n3BecTHO...

= Teopema lNndgparopa 3By4unT TaKk: «B npsaAMoyroriHoOm
TpeyrosfibHMKe KBagpaT rmnoteHy3bl paBeH CyMmMe
KBagpaToB ero KatetoB», HO...

= Kak 3By4yana ata teopema y EBknupa: «B
NPAMOYrosfibHOM TPeyrosibHMuKe KBagpat CTOPOHbI,
HaTAHYTOM Ha4 NPAMbIM YriomM, paBeH KBagpaTtam Ha
CTOPOHAaX, 3aKJIH4YarLWnX MPSAMOU yros »

= Kak 3By4yana y AHHanpuum:. «Bo BcAKkOM
NPSMOYrofibHOM TPeyrosribHMKe KBagpaT, 0bpa3oBaHHbIN
Ha CTOpPOHe, HaTAHYTOW Hag NPAMbIM YIIIOM, paBeH
CyMMe OBYX KBagpaTtoB, 00pa3oBaHHbLIX Ha ABYX
CTOPOHAaX, 3aKo4aloLnx NpAMon yromn»



Hay4Hoe OoTKpbITUE

* B HacTosLlee BpeMAa N3BECTHO, YTO 3Ta TEOPEMA HE
bbina oTkpbiTa MNudaropom. OgHaKo ogHM rnonaratoT, YTo
[TndpaTtop nepBbIM gan ee NONHOLUEHHOE O0K3aTeNnbLCTBO,
a apyrve oTkasbliBalT eMy U B 3TOU 3acnyre. HekoTopble
npunucbiBatoT [ngparopy ookasaTenscTBo, KOTOpoe
EBknna npuBoauTt B nepson KHUre ceoux "Hadvan". C
OpPYron CTOpoH:I, [pokn yTBepXaaeT, uTo
OokKasaTtenbcTBo B "Hayanax" npuHaanexuT camomy
Esknnay. Kak mbl BUOUM, NCTOPUS MaTEMATUKM MOYTU HE
coxXpaHuna gOoCTOBEPHbIX AaHHbIX O XW3HU [ndaropa u
ero maremaTtudyeckoun gesatenbHOCTWN. 3aTo flereHazs
coobLaeT gaxe onmxanwmne obcToaTenbCTBA,
ConpoBoOXaaBLUMe OTKpbITUE TeopeMbl. MHOrMM
n3BecTteH coHeT Lllamucco:




[lokazaTenbcTBa TEOPEMDI
[lnparopa
1. MpocTeniuee

2. MeTtoq pasnoxeHus
3. MeToq OONONHEHUS

4. Opyrue...




[lpocTenllee goKa3aTenbCTBO

= [lpocTenwiee gokasatenbCTBO
TeopeMbl Nony4vaeTcs B
npocTeunLlemM cnyyae
paBHOBeOpeHHOro
NPSAMOYrofbHOro
TpeyronbHWKa. B camom pgene,
OOCTaTOYHO NPOCTO
NOCMOTPETb HA MO3anNKy
paBHOOeOPEHHbIX
NPSAMOYronbHbIX
TPEYrosibHUKOB , YTODbI
ybeaouTbCca B CripaBeasiMBoCTur
TeopeMbl. Hanpumep, ansa
TpeyronbHuka ABC : kBagpar,
NOCTPOEHHLIN Ha rMMNOTEHY3€E
AC, cooepxuT 4 ncxogHbIX
TpeyrosibHUKa, a KBagparhbl,
NOCTPOEHHLIE Ha KaTeTax,- No
Oga.

= Teopema goka3aHa.




J[loka3aTenbCTBO METOO0M

NOMOSHEHUS

= OT ABYX paBHbIX = G
nraowanen Hy>XHO OTHATb
PaBHOBESIMKNE YacCcTu Tak,
4TOObI B OHOM Cry4ae

ocTanucb ABa KBagpara, 2 /
NOCTPOEHHbIE Ha /

KaTteTax, a B Opyrom- el :
KBagparT, MOCTPOEHHbIN N
Ha runoteHy3e. Beab D A

ecn B paBeHcTBax: B-

A=C n B1-A1=C1. Yactb

A paBHOBeMNuKa 4acTu
A1, avactb B IH

paBHoBenvka B1, 1o /J
yactn C n C1 Ttakxe | K

PaBHOBETNUKM.




J[loka3aTenbCTBO METOO0M
NOMnonHeHns

= [losscHuUM 3TOT MeToA Ha npumepe. Ha F{

puUcC. K 00bl4HON NndparopoBomn durype
NpUCTaBiEHbl CBEPXY U CHU3Y
TPeyrosibHUKN 2 1 3, paBHble
ncxogHomy TpeyronbHuky 1. MNpamas
DG obsasaTtenbHO nponget vepes C.
3aMeTum Ternepb (garnee Mbl 3TO
OOKaXeM), YTO LEeCTUYronbHUKU
DABGFE n CAJKHB paBHOBENUKWN.
Ecnn Mbl OT NepBoro U3 HUX OTHUMEM
TPeyrosfibHUKK 1 n 2, To ocTaHyTCH
KBagpaTbl, MOCTPOEHHbIE Ha KaTeTax, a
eCnun OT BTOPOro LLEeCTUYrosibHMKa
OTHMMEM paBHble TPeyronbHUKM 1 1 3,
TO OCTaHEeTCs KBagpaT, MOCTPOEHHbIN
Ha runoTteHy3e. OTclo4a BbITEKAET, YTO
KBagpaT, NOCTPOEHHbIN Ha TMNOTEHY3e,
PaBHOBENIMK CYMMeE KBaapaTos,
MOCTPOEHHbIX HA KaTeTax.
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J[loka3aTenbCTBO METOO0M

NOMOSHEHUS

OcTaeTtca gokasaTb, YTO HaLU
LLIECTMNYTOSNIBHUKN PaBHOBENUKM.
3ameTtum, YTo npsamasa DG genut
BEPXHUN LLECTUYTroNbHUK Ha
PaBHOBESIMKME YaCTU; TO Xe MOXHO
ckasaTb o0 npsamon CK n HmxHem
LLIeCTnyrosnbHuKe. NosepHem
YyeTblpexyronbHnk DABG,
COCTaBAOLLMN MOSIOBUHY
wecTtnyronbHuka DABGFE, Bokpyr
TOYKM A MO YacoBOU CTPEnkKe Ha
yron 90; Torga oH coBnager C
yeTblipexyronbHnkom CAJK,
COCTaBIAIOLLMM NONOBUHY
wectnyronbHuka CAJKHB.
[TOSTOMY LLIECTUYTONbHUKN
DABGFE n CAJKHB paBHOBENUKWN.

Teopema goKa3aHa




J[loka3aTenbCTBO METOO0M
BblYNTAHUSA

%) a

= 3HaKOMbIN HaM YepTex

TeopeMbl [ndaropa 3akntoumm
B NPAMOYIONbHY paMKy,
HanpasrieHNUsa CTOPOH KOTOPOWU
coBnagarT ¢ HanpaBfeHUsIMHN
KaTeTOB TPeyrosibHUKa.
[Tpooonkum HeKoTopble U3
OTPE3KOB Urypbl TakK, Kak
yKasaHO Ha pUCYHKe, Npu 3TOM
NPSIMOYrOSfIbHUK pacnagaeTcd
Ha HECKOJIbKO TPEYroSibHUKOB,
NPSIMOYTrOSIbHUKOB U
KBagpaToB. Beibpocum n3
NpPsIMOYrofibHMKa CHavana
HECKOJSIbKO YacTen Tak YTobbl
ocTancs nuulb KBagpar,
NOCTPOEHHbIN Ha NMMNOTEHY3E.
TN YyacTu cneagyrowme:



J[loka3aTenbCTBO METOO0M

BbIMNTAHUA

= TpeyronbHwukn 1, 2, 3, 4;
NPAMOYFOSIbHUK 5;
NPAMOYronbHUK 6 1 KBagpart 8;
NPAMOYTronbHUK 7 1 KBagpaT 9;

3aTem BbIOpOCUM U3
NPSAMOYrofbHMKa YacTu Tak,

YTOObI OCTANNUChb TOMbKO
KBagpaTthbl, NOCTPOEHHbIE HA

KaTeTax. ATUMM YacTamu

OynyT:
NPAMOYIOSIbHUKN 6 N 7;
NPAMOYIONbHUK J;
NPAMOYrosSibHUK 1(3alTprxoBaH);
NPAMOYrOonbHUK 2(3alTPUXOBaH);



J[loka3aTenbCTBO METOO0M
BblYNTAHUSA

Ham ocTanoch nuwb nokasaTb,
YTO OTHATbLIE YacTu
paBHOBEMNUNKN. JTO JIerko
5/ BUOETb B CUIY pPacnonoXXeHnd
douryp. 13 pucyHka AcHo, 4TO:

NPSAMOYrofnbHUK 5 paBHOBENNK
camomy cebe;

yeTblpe TpeyromnbHuka 1,2,3,4
PaBHOBENMKN OBYM
NPSMOYroSfibHUKam 6 u 7;

NPAMOYroSibHUK 6 1 KBagparT 8,
B3ATble BMECTe, paBHOBESTNKU
NPAMOYIONbHUKY 1
(3awTpmnxoBaH);;

NPAMOYrofibHUK / BMeCTe C
KBagpaTtomMm 9 paBHOBENUKU
NPAMOYrONbHUKY
2(3aWwTpnxoBaH);

[loka3aTenbCTBO 3aKOHYEHO




[lokazaTenbcTBO XOYKMHCA

[TpsimoyronbHbI TpeyronbHUK ABC ¢ npsmbim yrnom C
nosepHeM Ha 90° Tak, YTOObI OH 3aHSN MOSIoXeHNEe
A'CB'. Npogormknm runoteny3y A'B' 3a Touky A' oo
nepeceyeHns c nuHnen AB B Touke D. OTtpesok B'D
bynet BbicoTOM TpeyronsbHnka B'AB. PaccmoTpum
Tenepb 3awTpuxoBaHHbIN YeTbipexyronbHMK A'/AB'B . Ero
MOXXHO PasnoXuTb Ha ABa paBHODeOPEHHbIX
TpeyronsHnka CAA' u CBB' (unn Ha aBa TpeyronbHuKa
A'B'A n A'B'B).



[loka3zaTenbLCcTBO XOYKUHCA

SCAA'=b?/2, SCBB'=a?/2
SA'AB'B=(a%+b?)/2
TpeyronsHnkn A'B'A n A'B'B nmetot obliee ocHoBaHUE € U BbICOTbI DA
n DB, noatomy :

= SA'AB'B=c*DA/2+ c*DB/2=c(DA+DB)/2=c?/2
CpaBHunBaga gBa NonyvYeHHbIX BblpaXXeHns ans nnowagun, nonyyumm:
a*+b?=c?
Teopema gokasaHa.



BeKkTopHOE aoKa3aTenbCTBO

[Myctb ABC - NpsIMOYrofbHbIN TPEYronbHWK € NpsiMbIM Yriom npu BeplumnHe C,
NOCTPOEHHbIN HA BEKTOPAaX. Toraga cripaBeasinBo BEKTOPHOE
paBeHCTBO:b+c=a

OTKyZda UMEEM
c=a-b
BO3BOAsS 00e YyacTu B KBagpar, Nonyymm
c?=a?+b?-2ab
Tak Kak a nepneHgukynsapHo b, To ab=0, oTkyaa
c*=a?+b? unun c*=a4+b?
Hamwn cHoBa gokasaHa Teopema [ludharopa.

Ecnn TpeyronbHuk ABC - npon3BosibHbIW, TO Ta Xe oopMyna AaeT T. H.
TeopemMy KOCUHYCOB, obobuiatoLyto Teopemy lNndgparopa.



[loka3zaTenbCcTBO EBKNuAga

= OTO AoKasaTenbCcTBO ObINo
npmBeneHo EBKNUAOM B €ro
"Havanax". [lo cBugetenscTay
o lNMpokna (BusaHtunsa), oHo
- npuaymaHo camum EBknungom.
[okasatenbcTBo EBKNKMAaA
K npuBeaeHo B npegnoxexHunn 47
H nepson kHUru "Havan".

Sl A = Ha runoteHyse u katetax
’ NPAMOYronbHOro TpeyrosibHuKa

e Al ABC cTtposrTcs

B i, COOTBETCTBYIOLLME KBagpaThbl U
Bl 1) - NOKa3blBAETCH, YTO
| npsamoyrosibHuk BJLD
: paBHoBenuk keagparty ABFH, a
| npamoyronbHuk ICEL -
. kBagpaty ACKC. Torga cymma
| KBadpaToB Ha Katetax byaer
|| paBHa KBagparty Ha
DL E rMNoTeHy3e.

= B camowm gene, TpeyronbHuKm
ABD n BFC paBHbI 1Mo gBym
CTOpPOHaM W yriy Mexagy HAMM:




[loka3zaTenbCcTBO EBKNuAga

= FB=AB,BC=BD

~ PFBC =d + PABC = PABD

Ho
SABD =1/2 S BJLD,
P K TaK KaK y TpeyronbHuka ABD u
H npsamMoyronbHuka BJLD o6uwee
e AL ocHoBaHue BD u o6uias BbicoTa LD.
AHanormyHo
y7 , SFBC=1\2S ABFH
F e (BF-obwee ocHoBaHue, AB-o6Lias
= Lt NN BbicoTa). OTCcroaa, yunTbiBasi, UTo
BT = SABD=SFBC,
; uMeem
.‘ SBJLD=SABFH.
‘ AHanorM4yHo, Ucnosnb3ys paBeHCTBO

. TpeyronbHukoB BCK n ACE,
‘ AOKa3biBaeTcs, 4YTo

) SJCEL=SACKG.

D | E UTak,

SABFH+SACKG= SBJLD+SJCEL=
SBCED,

YTO M TpeboBanocb AOKa3aTb.




YOMBUTENBbHbIN Q0aKT

Bonpoc 0 ToM, MOXHO fi1 C MOMOLLIbIO CBETOBbLIX CUrHaNoB OObLACHATLCS C
9TUMU TMNOTETUYECKUMU CYLLECTBAMM, BbI3BaST OXKUBMEHHYIO OUCKYCCUIO.
[Tapuxckon akagemMmmen Hayk Obina gaxke yctaHosreHa npemma B 100000
dopaHKOB TOMY, KTO NePBbIN YCTAHOBUT CBSA3b C KaKUM-HUBYOb obutarenem
Opyroro HebecHoro Tena; ata NPemMnsa Bce eLle XOeT cHdactnueua. B wyTky,
XOTS1 U HE coBceM HBe30ocHOoBaTesNbHO , ObINO peLleHo nepepaThb
obutatenam Mapca curHan B Buge teopembl NMucparopa.

HeunsBecCTHO, KaK 3TO caenarb; HO AS1I9 BCEX OMeBUOHO, YTO
MaTteMaTtnuyeckmin oakT, Bblpaxkaemblin Teopemon [Nndgparopa nmeeTt MecTo
BCIOQY U MO3TOMY MOXOXME Ha Hac obutaTenun apyroro Mmpa AOSMKHbI
NOHATL TaKoOW cuUrHanm.



MTorn paboThbil

= Ha caMmoM fgene CyLlecTBYET MHOIO
CNocoboB JoKa3aTernbCcTBa TEOPEMbI
[lndparopa: gokasaTtenbcTBO EBKNMAA,
XoykuHca, Banbaxenma, cnocob
«NyHo4KamMmu» [ mnnokpara,
OokasaTtenbCcTBO bacxapbl, QnNTENHA,

lunbceHa, betxepa, lNepurang, ['yTxenns,

BEKTOPHOE AoKa3aTenbCTBO U MHOIME

apyrue...




