COEPA U LUAP

BbinonHun yyeHuk 11 A Knacca:
floumeHko HNeaH



Ll ap

Coepa

O - uentp cheps: u wapa
R - paauyc chepw u wapa

Ccdepou Ha3biBaeTcs
NOBEpPXHOCTb, KoTopas
COCTOUT N3 BCeX To4eK
NMPOCTPaHCTBa, HaxoaALMXCS
Ha 3a4aHHOM pPacCCTOSAHUU OT
OAaHHOMN TOYKW. JTa TOYKa
Ha3biBaeTcAd  LEeHTpoOM, a
3agaHHoe paccTosiHne  —
paanycomMm cdepbl, unu wapa
— Tena, OrpaHU4eHHoro
cchepon.

LLlap cocTOUT U3 BCEX TOYEK
NMPOCTPAHCTBa, HaxoaALUXCS
Ha pacCcTosAsHMM He Oonee
3a4aHHOro oT A4aHHOUN TOYKMU.




BC - anamem

B wu C - anametpansHo
NPOTUMBONONOXHBIE TOYKW

OTpe30K, coeauHAIOLWNN
LEeHTP Lapa C TOYKOU Ha
ero NOBEPXHOCTM,
Ha3blBaeTcA paguycom
lapa.

OTpe30K, coeauHAIOLWNHN
ABe TOYKM Ha
NOBEPXHOCTU LWapa Ww
NnpoxoAasiLmmn yepes
LLeHTp, Ha3blBaeTcH
AnamMeTpoM Wapa, a
KOHLbl 3TOr0 OTpe3Ka —
AnameTparibHoO
NPOTUBOMNOJSIOXXHLIMU
TOYKaMu wwapa.



?

Yemy paBHO
paccTossHMe MexAay
AnameTpanbHO
NMPOTUBOMNONMOXHbIM
N TOYKaMM Liapa,
€Clnu U3BecTHa
yAaNneHHOCTb TOUKM,
rexawiem Ha
NOBEPXHOCTMU LLUapa
OT LeHTpa?




AB - anamemn

LLiap MmOXXHO
paccmMmaTpuBaTb Kak
Teno, Nony4YeHHoe
OT BpaLleHuUs
NONyKpyra BOKpPyr
AnamMeTpa Kak OCMm.



?

[lycTb UsBecTHa
nnowaab
nonykpyra.
Hanpgute paguyc
lapa, KoTopbin
nony4aeTtcs
BpalyeHnem 3Toro
NonykKpyra BOKpyr
AvnameTpa.




Teopema. Jlroboe cevyeHume Wapa NSIOCKOCTbIO
ecTb Kpyr. NMNepneHaukynsap, onyweHHbIA U3
LIeHTpa Wapa Ha CeKYyLLYH NMIOCKOCTb,
nonagaeT B LIEHTP 3TOro Kpyra.

o — cexyuas nioCKoCmby
00, 1 o

Jlokazamo:
ceuetue — Kpye

O, —yenmp Kpyea




[loka3aTenbLCTBO:

PaccMOTpMM NpPSAMOYroOJibHbIA TPEYroJibHUK,
BEpLUMHAMMU KOTOPOro AABJIAIOTCA LIEHTP Luapa,

OCHOBaHME neprneHAuKYyNnsapa, OnyLieHHOro u3
LLleHTPa Ha MJIOCKOCTb, U NPOU3BOJIbHaA TOUYKa

CEeYHEeHMA.

OA=R 00 =d
A0’ =00 + A0,
R*=d’ + AO’

AQ, = const




Cnencreue. ECnu nsBectHbl paguyc Liapa m

pPacCTosiHMe OT LeHTpa Wwapa 40 MNJIOCKOCTMU

ceyeHusl, TO paauyc cedyeHus BbluMncseTcs
no teopemMme NMudaropa.

R//.,, OK>+d’ =R’
OK=~NR—d* =r
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r — paouyc ceyetus
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[TyCTb U3BECTHbI
AVAMeTPp Liapa m
paccTosiHue oT
LleHTpa wapa Ao
ceKyLien
NJ1I0CKOCTM.
Hanaute pagunyc
Kpyra,
noJilyumsLUErocs
ceyeHus.




YeM MeHbIIIE PACCTOAHHUE OT ILIEHTPAa miapa a0
IJIOCKOCTH, TeM 00JIbIIIe PAaUYC CeYCHHUS.
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B mape paauyca nathb
IPOBEIECH THAMETP M ABA
cedeHusl,
MepneHIUKYJIAPHbIX
yToMy auamertpy. OaHo u3
CCUCHUHU HAXOAUTCH HA
PACCTOSIHUHU TPH OT
LEeHTpa mapa, a BTopoe —
HA TAKOM Ke PAaCCTOAHUM
OT OJIMKAMIIIEr0 KOHIIA
auaMerpa. OrMmersre TO
CeYeHue, paauyc
KOTOPOro 00JibIIeE.




Ha chepe paanyca R B3ATHI
TPU TOYKH, ABJIAOIIHECH
BepUIMHAMU NMPABUJIBLHOIO
TPEYroJbHUKA CO CTOPOHOMU d.
Ha KakoMm paccTOSSHUM OT
LHeHTpa chepbl pacmoioKeHa
IJIOCKOCTh, MPOXOAsIIAg uepe3 ano:

3TH TDH TOUKH? C¢epa (09 R)
A, B, C — mouku na cghepe

AB=BC=AC=a

Haiumu:

d(0,(ABC))

3amaua.




PemeHnue:
Paccmompum nupamuoy ¢ eepuiunou ¢ uenmpe

wapa u OCHoeéanueéem — OAHHBIM mpey2oibHUKOM.

OH — svicoma nupamuonl

OA=0B=0C=R

H —yeump onucannou

OKPYAHCHOCMU



Pelienue:
Haiioem paouyc onucannou oKpyscHocmu, a 3amem

pPaccmompum 00Ul U3z mpeyzoabHuKo8, 00pa306aHHbIX
paouycom, 00Ko8bvim pedpom RUpamuosl U 6bICOMOI,.
Haiioem evicomy no meopeme Ilughazopa. \/>

BK —evicoma 6 AABC, BK :—3a

r — paouyc ONuUcCaHHou OKp.



HaubOoabmuii paaguyc
CCYCHUS MOJIYYAeTC S,
KOI/1a MJIOCKOCTD
IPOXOIUT Yepe3 HEeHTP
mapa. Kpyr,
[O0JIY4AaeMbIH B 3TOM
cjiyyae, Ha3bIBAeTCS
00J1bIIMM KPYI'OM.
boJabIION KPYI A€JUT
[Iap Ha ABa moJiyuiapa.

bonswon kpyr



B mape, paanyc
KOTOPOI'0 U3BECTEH,
IPOBEACHbI 1BA
0oIbIIMX KpYTraA.
KakoBa ajuMHa ux
o01Iero orpeska?




Il10cKkOCTH M MpsAMas,
KacareJbHbIe K cepe.

Ili1ockocTh, HMeEOIIAA o
chepont TOIBKO OHY
00LIYI0 TOUYKY,
Ha3bIBaeTCH
KacareJbHOM
IJIOCKOCTBIO.
KacarejabHasi IJIOCKOCTh
MepPHneHANKYJISIPHA
paaunycy, NpoBeAeHHOMY
B TOYKY KAaCaHMA.

(L ~ kacarensHas nnockocts

OAlo
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IlycTh map, paauyc
KOTOPOI'0 U3BECTCH, JICHKUT
HA TOPU30HTAJIBHOHU
IJIOCKOCTH. B 3TOM
IJIOCKOCTH Yepe3 TOUKY
KACAHUA U TOYKY B
MPOBEICH OTPE30K, AJIUHA
KOTOPOro u3dBecTtHa. Hemy
PABHO PACCTOSHUE OT
HEeHTpAa Iapa a0
IMPOTHUBOIOJIOKHOI0 KOHI[A
oTrpe3ka?




Ilpsimas Ha3bIBaeTCo
KacaTeJbHOM, €CJIN OHA
uMmeer co cpepou
POBHO O/IHY O0OIIYIO
TO4YKY. Takaa npsamas
MepPHeHIUKYJIAPHA
paauycy,
MPOBEACHHOMY B TOUKY
kacaHnus. YUepes
JI00YI0 TOUKY chepbl
MO’KHO IPOBECTH
O0ecuuciIeHHOe
MHOKECTBO
KacareJbHbIX NPSAMbIX.
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/lan map, paanyc
KOTOPOIro u3sBecreH. Bue
mapa B3siTa TOYKa, U
yepes Hee MPoBeAeHA
KacareJibHad K 1apy.
JlanHa oTpe3ka
KacaTeJbHON OT TOUYKH
BHE IIapa 10 TOYKH
KACAHMUS TaK)Ke M3BECTHA.
Ha KakoM pacCTOSIHUM OT
HeHTpa [mapa
PACIO0JI0KEHA BHEITHSAS
TOYKA?




Croponbl TpeyroibHuka 13cm,

14cm m 15¢m. HaliTi paccrosinme 3agayva.
OT IJIOCKOCTH TPEYIroJbHUKA 10

LHEHTPA Iapa, KacawIerocs

CTOPOH TpeyrojJbHuKa. Paamyc

[Iapa paBeH S CM. ano:  AB =15cwu




Pemienne:

Oxpyxnocte (O4,r) enucana
B AABC.

Ceuenue cghepul, npoxooauiee uepez mouKku
Kacanus, - 3mo enucannasn ¢ mpey20iavHuk ABC
OKPYHCHOCHLD.



Pemmenue:
Botuucnum paouyc okpysxcnocmu, 6nucannou 6

mpeyiwzbuuk. g — \/p . (p B a)(p B b)(p B c)
S :14+15+13:

21
2
S =284
S=r-p
r=§:&:4




Pemrenue:
3Haa paouyc ceueHua u paouyc wapa, Hamoem
UCKOMOe paccmostue.

Hz AOOK :
R =r'+d°
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Yepes ToUKy HA
cepe, paanyc
KOTOPOM 3a/1aH,
IpoBeaeH 00JbIIO0M
KPYI M CCUCHHeE,
[epeceKkamlinee
IJIOCKOCTh 00JIbLIOIO
Kpyra mnoj yrijiom
IIECThAECAT
rpaaycoB. Hayaure
IJIOIAAL CeYeHMH.




@ B3aumnoe pacnoJio:keHne ABYX IIAPOB.

Ecau aBa mapa njim
. chepbl HMEIOT TOJIBKO
O/IHY OOLIYIO TOYKY, TO
FOBOPAT, YTO OHH
kacawrcsi. Ux o01asn
KacaTreJbHAas IVIOCKOCTh
epneHIuKyJIsApPHAa
JIMHUHU LEHTPOB
(mpsaMoOH, COeTUHAIOLIEH
LEeHTPbI 000UX IIAPOB).




Kacanue mrapos
MOKeT ObITH
BHYTPECHHUM U
0,0, = R+ R, BHEIITHUM.

BHyTpeHHee kKacaHue
0102 -~ R1- Rz
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PaccrossHMe MexIy

HEeHTPaMHU ABYX L o =i
KACAKIIUXCH IIAPOB | -

PABHO NATH, A
PaanyC OHOIO U3
LIAPOB PABEH TPEM.
Hanaure Te
3HAYECHHU A, KOTOPbIE
MOKET IPUHUMATD
pPaanyc BTOPOro R =83
mapa. R,= O
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Ol -~ NNOCKOCTL, B KOTOPROW NEXAT

OKDY>XHOC T NepeceveHn s

0,0, Lo

J/IBe cepnl
[epeceKkarTCcd 1o
OKPY/KHOCTH.
JIMHHUS IIEHTPOB
[ePHeHIUKYJIAPHA
IJIOCKOCTH 3TOM
OKPY/KHOCTH U
IPOXOAMT Yepes ee
LEeHT]P.
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J/IBe chepbl OTHOTO
paauyca, paBHOIO ISATH,
IepeceKarTCcs, a uxX
HEeHTPbI HAXOAATCH HA
PACCTOAHUHU BOCHMMU.
Hauaure paanyc
OKPYKHOCTH, 110
KOTOPOH cepbl
nepecexkarwrtcsa. i
3TOr0 HeO0OX0AMMO
PaccMOTpPeTh CeUueHHue,
poxoasiiee yepes
HEeHTPHbI chep.




Brimcannaa u onucaHHada cephl.

Codepa, onucannan
okono nupamuast SABCD

Bnucannan npuama

Cddepa (map)
HA3bIBAETCH
ONMCAHHOH OKO0JIO
MHOIOIPAHHMKA,
€CJIM BCe BEPIIUHDI
MHOTOIPAHHUKA
JIexKaT Ha cepe.



ﬁ,

Kakou
YeThIPeXyroJdbHHUK
MOSKET JIeKATh B
OCHOBAHHUH
IMUPAMU/IbI,

g L
BIIHICAHHOH B C(l)epy? MpsMmoyronsHmnk /’ImannenorpaMM/

] [
1 | \

[psmoyroneuan
TPaneums

Kesanpar
Pomb



S Cdepa Ha3bIBaeTca
BIIMCAHHOM B
MHOIOI'PAHHMK, B
YAaCTHOCTH, B

\ MApPaMHuAy, €CJid oHa

KacaeTcs Bcex

I'PaHEeH 3TOrO

MHOIOI'PAHHHUKA

(mupaMuabl).




B ocHOBaHUM TPEYroJbLHOM

NAPAMHUIbI JIESKUT PABHOOEAPEHHbI 3amxaua.
TPEYroJbHUK, OCHOBAHHE U OOKOBBIE

CTOPOHBI M3BeCTHLI. Bce 00KOBbBIE

peOpa nupamuabl paBubl 13. Hatu

PaaMyChl OIMMCAHHOTO U BIIMCAHHOIO

IIAPOB. ano: 4B =%

AC =CB =4+/5
SA=SB=SC=13

Haiumu:

V (GI/IMCCZHHOZO mapa)

R (onucannozo wapa)




Peurenue:
2) Botuuciaum paouyc onucanHHou 0Ko0J10 OCHOBAHUA

OKPYIHCHOCHU.

C CK =(4V5) - 4° =8
3 AAHK :
HK =CK —R =8—R,

R =5




Pemrenue:
3) Haiioem évicomy nupamuoot.

3z ASAH

SH =+/13> —=5> =12




_Pemrenue:
4) Paouyc onucannozo wiapa Haiuoem us3

mpeyzonbHuUKa, 00pa3zoeaHH0o20 paouycom wapa u
YACMbI0 8bICOMbL, NPUNEHCAUE K OCHOBAHUIO
RUPAMUODL. Uz AAHO:

~ o OH =12-R
\ R*=5+(12—R)
R*=25+144+ R’ - 24R
169 1

gy —

R=—"_
24 24




II Hranm. Penienue:
Haxootcoenue paouyca enucannozo wiapa.

S Coeounum yenmp
sHitcy RO IapRalcoleceltl
Mé?a]l/lu bl .
6epULILHAMII nUPAMiLObL,
mem cav@§ 4L pasoenum
ee Ha He? (0 MEHbULUX
nupamud. B oaninom cayuae

ux uem erS'A%G(;om bl 6CéxX
nupavu Koe6bl U
c OpBies

PABHBL PAOUYCY 6NUCAHHO20
uwapa, a OCHOBAHUA — IMO
2PAHU UCXOOHOU RUPAMUOBL.




Pemrenue:
1) Hauioem ninouiadv Kasxcoou 2panu

nupamudu U ee nojinyri no6epxnocmoao.

:l-AB-CK:32

ABC
2

BC:%-BGSL:2£-J149
SSAC :SSBC :2\/5' V149

S

1 AB - SK =44/153

=32 + 445 -/149 + 4\/15

I’lOJZH



Pelienue:
2) Boiuucnum oo6wem nupamuonl

U paouyc énuUCaHH020 wiapa.
S

SH =12 S

y-lsm.s —128
3

3V 96
S S+AT45 ++/153

1 96

=52

ABC

T =

:7— |4

24 8+/745 ++/153



Bropoii crioco0
BBIYMCJICHUS Panyca
BIIMCAHHOM Cephl
OCHOBAaH HA TOM, YTO
[EHTP HIapa,
BIIMCAHHOIO B
ABYI'PAHHBIN YIoJI,
PABHOYIAJIEH OT €ro
CTOPOH, H,
CJICIOBATEJIBHO, JICKUT
HA OMCCEKTOPHOM
IJIOCKOCTH.




CropoHa OCHOBaHUS NPABUILHOMN
YeThIPEXyroJbHOM MUPaMU/IbLI PABHA 3agaya.
6, a yroj Mexay OCHOBaAaHUEM M

0oxoBoJi rpanbio pasen 60°.

Onpeneaurs pagnyc BIUCAHHOM

chepel. Jlano: SABCD — npasunvras

yemolpexycojlbHAA

nupamuod

AB=6 /BC =60’

Haumu:
o 1 6nucanno2o wapa




Pemmenue:
Ilpoeeoem ceuenue uepes sepuituny nupamuosl u

cepeounvl 08yX NPOMUBONOTONHCHBIX CHIOPOH
* Ompe30K, CoOeOuHAUIUI

uenmp cghepul ¢ cepeouHou
CMOPOHBL OCHOBAHUA,
oeium nonoaam
08YZPAHHDBLU Y20.1 NPU
OCHOBAHUU.

© LK =AB=6; ZLKS=060°

OK — 6uccexmpucaZLKS
/HKO =30"°

OCHOGAHUA.




Pemmenue:
Paccmompum mpey201bHuUK, noJ1y4eHHbLU 6

ceueHuu, U Hau0em UCKOMbBLU Paouyc u3
MPUZOHOMEMPUUECKUX COOMHOULCHUIL.

HK:%LK:3

3 AOHK :
c r=HK -tg30’ =3

Paouyc enucannozo wapa J3



