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[ Yuychb pewaTtb 3agayum no teme « TPEYTITOJIbHUKW»

[ Coseuan | BBeneHue ‘!-MFA‘

OI'9 B 9 Knacce no maremaTtuke pasaerieH Ha 3 Moayns: anredpa,
reoMeTpusa U peanbHaa matemaTtuka. B moaynb reomeTpusa BXxoaaT
pa3nuyHbIe 3a4aHnsA, NPU BbINOMTHEHUN KOTOPbIX HeOOXoANMbI
3HaHUSA N YMEHUA pellaTb 3agadv no TeMam, CBA3aHHbIM C TaKomn
c¢urypon, Kak TpeyrosibHUK.

Bbl nMeeTe BO3MOXHOCTb CaAaMOCTOATENIbHO MNOBTOPUTL U
npopeLwarb 3aga4ym no aTtou teme. lNpeanoxeHHbIN KBECT — 3TO
camMoyuuTersib, KOTOPbIU CHabXeH Heo6Xo0AUMbIM CMPaBOYHbLIM
MaTepuariom Anf peweHus 3aaad.

C nomMmoLwbIo KBECTa Bbl CMOXeTe NoapoobHo pa3obpaTb
npuBeAeHHbIe NpUMepbI U NPOBEPUTb Ce0A C NOMOLLLIO
npeannoXeHHOU CXeMbl peLleHuUs.
loapoOHO M3y4unB NpeanoXeHHbIU MaTepuan, BaMm npeacTouTt

TeéMbl C NOMOLLbLIO KapPTbl KBeCTaA.
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Y10 3TO Takoe?

TpeyronbHUK — 3TO (pUrypa, cocrosiias
N3 TPEX TOYEK, HE Nexalwmnx Ha o gHOU
NMPSMOMU, N TPEX OTPE3KOB, MONMapHO
COeANHALMNX 3TU TOYKU. TOYKU — 3TO
BEepPLUUHbI, 3 OTPE3KN — CTOPOHDI.

TpeyronbHUKU ObIBalOT
°* OCTPOYrofibHble, NPSAMOYrofibHble,
TYNOYronbHbIe

e paBHOOeOpeHHbIe, paBHOCTOpOHHlm
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FmaBHaga

UcTopuyeckasi cnpaBka A%

\ BBeoeHue

Teopema Nudaropa — ogHa u3 ocHoBoMNoNararLWnxX TeopemM eBKNna0BON reoMeTpum,
yCTaHaBNIMBaKLWasaA COOTHOLUEHME MeXAY CTOPOHaMM NPSIMOYrofibHOro TpeyronbHUKa:
CyMMa KBagpaToB AJIMH KaTeTOB paBHa KBagpaTty ANMHbI TMNOTEHY3bl.

CooTHoLweHne B TOM UM MHOM BUAE NPeanonoXuUTesibHO ObISI0 NU3BECTHO pPa3fiuvyHbIM
APEeBHUM LMBUNN3aLMAM 320050 A0 Hallew 3pbl; NepBoe reoMmeTpu4veckoe
AoKasaTenbcTBO npunucbiBaeTca NMudaropy, ctporoe akcuomatTn4yeckoe
AOoKa3aTenbCTBO YTBepPXAeHUA npuHaanexut EBknuay.

Takxxe MoXeT ObITb BbIpaXeHa Kak reoMmeTpu4eckumn cpakt paBeHCTBa nnowaaun
TpeyronbHUKA, OTNIOXKEHHOro NMNoTeHy3bl C CYMMOM NnoLwanen TpeyrofibHUKOB,
OTIIOXEHHbIX OT KaTeToB. BepHO 1 oGpaTHOe yTBepXXaeHue: TpeyrosibHUK, Cymma

KBaapaToB AJSIMH ABYX CTOPOH KOTOPOro paBHa KBagpaTy ANIMHbI TPETEeN CTOPOHDI,
ABMAETCA NPAMOYrofibHbIM.

Mo mHeHunto ucTopuka matematnkm Mopuua Kantopa B [ipeBHem Ernnte Bo BpemeHa
vapsa AMeHemxeTa | (okosno XXIll BeK A0 H. 3.) ObINO N3BECTHO O NPAMOYrOfIbHOM
TpeyrosibHUKe co CTopoHamu 3, 4, 5 — ero ncnonb3oBasnu rapnegoHanTbl —
«HaTArmBaTenu BepeBoK». B ApeBHEeBaBUNIOHCKOM TeKCTEe, OTHOCMMOM KO BpeMeHam
Xammypanu (XX BeK A0 H. 3.), npuBeaeHO NpUbnmxeéHHoe BblYUCNeHne runoteHy3bl. o
MHeHuo BaH-gep-BapaeHa, oueHb BEpPOATHO, YTO COOTHOLLUEHUe B obLem Bu

n3BecTHO B BaBunoHe yxe okosno XVIll Beka Ao H. 3.
OOLWwenpuHATO, YTO AOKa3aTesNIbCTBO COOTHOLUEHUA OaHO ApeBHerpeyec
¢mnocodom lNucparopom (570—490 ao H. 3.). UmeeTcsa cBnaetenbcTBO Npokna
OO H. 3),
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CnpaBoYHble MaTepuanbl 53

[ maBHas J

P=a+b+c NepuUMETP TpeyronbHunKa
e Cymma yarsioe 8 mpeya0osibHUKe paeHa
180 e2padycos!
c "2 =g”2 +b"2 Teopema NMudraropa

S=-;—a-ha S=/plp-alp-blp-0)

a
S=p.r m
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CnpaBoYHble MaTepuanbl

Teopema cuMHyCcoOB a b C

smAd smnB sinC

Teopema KOCUHYCOB

a’ =b*+c° —2bccos A4
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Wh
CnpaBoYHbIe
MaTepuanbl

[urnomeHy3a NPAMOYrosibHOro
TpeyrosibHMKa — 3TO CTOPOH3, .
Jlexxalas HanpoOTUB NPAMOTO Yyr Tlpuesxanmit Katet

Kamembl — CTOPOHbI, NeXxaulme

HaMpPoTMB OCTPbIX YITOB.

KarteT, nexawmn HanpoTuB yrna , HasbiBaeTca rnpomuesosiexxauw,um (rno
OTHOLLUEHMIO K yrny ). [1pyron KaTteTt , KOTOPbIN NEXNUT Ha OQHOWN N3
CTOPOH Yrra , HasbIBaeTCA rpusiexxawum.

CuHyc oCTporo yrna B NpsiMoyrosisHOM TPeYroribHUKe — 3TO
OTHOLLEHME NPOTUBONEXALLLEro KateTa K rmnoTeHys3e.

KocuHyc ocTporo yrrna B NnpaMoyrofisHOM TPeyrosiHUKe — OTHOLLEHUE
npurexallero KateTta K rmnoTeHyse.

TaHaeHc ocTporo yrna B NPsSiMOYrofisHOM TPEYrofibHUKe —
OTHOLLEHME NPOTUBONEXALLLEro KaTeTa K npuexatwiemy.

IIporusosiexkanuit kKarer
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5 HEeBEepPHbIX

Bo3moXxHO, Te6e Heobxoaumo

OTBETOB BCMNOMHUTb TEOPUIO
6 n bonee N3yuyu BHMMaTenNbLHO Temy eLle
HeBepHbIX pa3

oTBeToB
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Utoru:

Odopmute pewseHue 3agav

WA

MpenBapuTenbLHO oLEeHUTE CBOIO paboTy, NpoBepuB

pelwleHue 3aaa4 caMoCTOATEeNIbHOU PaboThbl .
lNpoBeauTe pednekcuto, Ucnonb3ya pasgen
«Kpntepumn oueHoOK».
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[ Yro 310 BbiIOepu BepHble/ He BepHble.
Takoe?

\.

1. B nobon npAMOYrosnbHbIN TPEYrofibHUK MOXHO BNUCaTb OKPYXXHOCTb.
Uctopua | 2. Kaxpgasa cTopoHa TpeyrornbHukKa bonblue CyMmMbl ABYX OPYTUX CTOPOH.
" 3. CyuecTByeT TpeyronbHUK ABC ¢ MeHbLLE CTOpoHoM AC 1 yrnamu

~ChnpaBo4H |
e LA=43°, LC=72 .
_matepuans.’ 4 MeavaHa, npoBedeHHas K rmnoTeHyse npsmMoyrofbHOro

f

r TpeyrosibHMKa, paBHa NosioBMHE rMnoTEHY3bI.
Kputepuu
OLIEHOK 5. Jlobble gBa paBHOOEOPEHHBIX TPEYrofibHMKA NOLOOHbI.
“ 6. LleHTp OKpy>XHOCTW, ONMMCaHHOW OKOMNO NPSAMOYTOSfIbHOro
" Wrtorn TpeyroribH1UKa, HaxoAUTCA Ha KaTeTe 3TOro TpeyrosibHuKa.

J 7. Ecnu cTopoHbl 0AHOro TpeyroribHMKa COOTBETCTBEHHO B 3 pasa
6ornbLue CTOPOH APYroro, TO TPeYronbHUKM NOAOOHbI.
8. TpeyronbHUK, CTOPOHbI KOTOPOro paBHbI 7, 12, 13 ABNAeTCH

NPAMOYTOJ1IbHbIM.
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Uccneayv nabl codobiTun. Pesynsrarthl

uccnegoBaHU 3aHeCu B Tabnuuy:

1,2,4,7

A
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Uccneayv nabl codobiTun. Pesynsrarthl

uccnegoBaHU 3aHeCu B Tabnuuy:

3,5,6,8

L
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LieHTpOM OKpY>XHOCTW, ONMCaHHOW OKOJS10 NpaBuIilbHOIo
TpeyrosibH1Ka, ABAeTCs To4Ka nepecevyeHns ero BbiCoT.
TpeyrosibHUK, CTOPOHbLI KOTOPOro paBHbl 7, 12, 13 ABnseTcs
NPAMOYrONnbHbLIM.

JTtobble aBa NPSAMOYrofibHbIX TPEYrofibHMKa Nog00HbI.
LieHTpoM OKpY>XHOCTW, BMMCAHHOW B NpaBuUibHbIV
TPEeYrosibHUK, ABNAETCA TO4Ka nepecevyeHns cepeamHHbIX
neprneHanKynapoB K ero CTOpoHaM.

B TpeyronbHMUKe NpOTUB MEHbLLLErO yrna NeXXnT MeHbLUas
CTOpOHa.

BHeLLHMKX yron TpeyronbHWKa paBeH CyMMe BHYTPEHHMUX,
HE CMEXHbIX C HUM.

CyLlecTBYET TPEYIroSibHUK C ABYMSI paBHbIMU TYMbIMU
yrnamun. MeaunaHa TpeyronbHuKa AennT TPeYrosfibHUK Ha
OBa paBHbIX.




[ Yyych pewaThb 3agaym no teme « TPEYIOJIbHUKW »

~

FmaBHaga

~

BBeoeHue

) .

-
Y10 3TO

Takoe?

~

UcTopusa
— CAPaBOYH |

bie
-~ Martepuanbl

-
Kputepum
OLIEHOK |

UTorm

A

3Hagqa TOMNbKO ASMHbI ABYX CTOPOH TPEYronbHMKa, MOXXHO
HaMTK ero naowagb.

Ecnn B TpeyronbHUKe paBHbl ABa yrna, TO OH
paBHOOEOPEHHLIN.

buccekTpuca yrna TpeyrosisHMKa AeninT CTOPOHY
TpeyronbHMKa rnorosiam.

B paBHOCTOPOHHEM TPEYronbHMKE BCE YITbl PaBHbI.

Ecnn Tpn yrna ogHoro TpeyrofnbH1nKa COOTBETCTBEHHO
paBHbI TPEM YrIiamMm Apyroro TpeyronbHMKa, To Takme
TPEeYronbHUKU paBHbI.

LIeHTp OKpYy>XHOCTU, BNMIMCaAaHHOW B paBHOOEAPEHHbIN
TPeyronbHUK, HAXOAUTCA B TOYKE NepeceveHnsi ero BbICOT.
Bce TpeyronbHMKM co CTOpoHamm 3, 4, 5 paBHbl MeXay
cobon.

Ecnun B TpeyronbHUKe ABa yrna paBHbl, TO TPEYrosbH
paBHOOEOpPEHHLIN.

Hu B KakoM TpeyronbHUKE HE MOXET BbITb ABa TYMNbIX
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PeweHue 3agayv Ha

npyumeHeHue

TeopemMmbl CUHYCOB

KOCUHYCOB:




M 1) 3anumure TeOpeMy CUHYCOB
11 JAHHOTO TPEYTOJIbHUKA:

MN  NK KM
smK sinM sinN
K N

2) 3anuumTe TeOPEMY KOCHHYCOB IS BRIYUCIICHUS
ctopoHbl MK:

MK?* = NM* + NK*-2NM - NK cos N




Hangure yromn B.

A
BC  AC
sind sinB
in B — ACsin A
BC
. X
in B — 4s1mn 45

442




Havngure mmmny croponsl BC.

BC?* = AC*+ AB* -2 AC - ABcos A4

BC? =(242)? +3*=2-24/2 -3¢cos 45"

BC?>=5 > BC=4/5




Havipgure mmHy ctopoHsl AB.

C 5+/2
AB* = AC*+CB*-2AC-CBcosC

BC? =(24/2)* +(5+/2)* =2-24/2 - 542 cos 60"
BC?* =38 BC =+/38




. /M =45", /K =30",
5

W KN =446
Hangnte MN.
30"
K N
MN KN N - 4+/6 sin 30"
simK sinM  sin 45"
_ KNsinK MN =443

MN

sin M m




B
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PeweHue 3agay no
Tepeme [lndaropa:




1. Jlano: AABC

Haumu: AB

6 cm

8 cm




2. Jlano: AABC

Haumu: a=">

y b=5Scm C




OcHoBaHuA Tpaneunn paBHbl 18 1 12,
3apayda Ne2 ofHa n3 BOKOBLIX CTOPOH paBHa4«/§, a yron
ns NMA MeXXay Hel U OAHUM U3 OCHOBaHWUI paBeH 135°.
Hangute nnowagb Tpaneyuu.

Noaocka3ka (3):

B 12 C 1
S = E(BC +A4D)-BH
4+/2 AABH
ZAHB=90°, / aBH = , 4 = 45"
AH = BH
A H D AB* =2BH*—— BH
Y5,

18 60 m




[1Ba cyxorpy3a BbILLX U3 NOPTa, crnegys oguH
Ha ceBep, gpyrov Ha 3anag. CKoOpoCTU X PaBHbI

3apgayda Ne3 COOTBETCTBEHHO 12 KM/4Y 1 16 km/4. Kakoe
ns rmA paccTosiHMe (B KUnomeTpax)
bynoeTt mexay HUMKU Yepes 1 4ac?

C

12 KM

16 KM




[1Ba napoxoga BbILWM N3 NopTa, creaysa oavH
Ha ceBep, gpyrov Ha 3anag. CKoOpoCTU X PaBHbI

3apaya Ne4 COOTBETCTBEHHO 15 KM/4Y 1 20 km/4. Kakoe
n3r’mA paccTosiHMe (B KUnomMmeTpax)
byoet mexay HUMK Yepes 2 yaca?
; C
30 KM
3 2y B
15
M D ? KM/u
40 KM
20
= = “‘fgté__?_- I{Jl/l/ll
50
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A Hantu miomanu TpeyrojibHUKOB: M

5 5
gl 3 O 7
S
. R
. 60 N 10




JIaHo: AABO: BO =a, AO =b, L_C=a

|Y  Haiitu miomazs TpeyroJbHUKA.

B  (acosa;asmna)

I
BH - asino
6 SABC="A0-BH=
2a b - sina
A 60°
O 41 A X




Hantu ruiomaaps TpeyrojbHUKA:

Yy

B

SAOB —

SAOB

SAOB




Hanaure mioimaay TpeyrojibHUKOB:

60°




Harinute miomaas paBHOOSIPEHHOIO TPEYTOJbHHUKA:

A
5 5
15° 15°
C B

S on =%-AC.AB-singB

S op :%-5~5-sin(180M ~30")

25
S 408 :7 m




Yyychb pewaTtb 3agadm no teme « Teopuss BepOATHOCTEU»
[naBHas i“

— Peluu 3ag4a4n
— caMOCTOSITeNbHO

e UCMOJ1b3VHA HEPTECKAU

ousnox nonpegeneHue
— TaHreHca yrna.




Yyychb pewaTtb 3agadm no teme « Teopuss BepOATHOCTEU»

naBHas Hangute TaHreHc yrna, uaoopaxeHHOro Ha pu “M A

B '. ) il B
BeegeHue . T IA T \

7

YT0 31O = ol | [lla
Takoe? ‘

UcTopusa = = ==

- =

 CPaBoYH |

bie
- MaTtepuanbl
B

-
Kputepuu - 2] 5

N

OUEHOK | T N

UTorm




