ОКРУЖНОСТЬ И КРУГ. ВПИСАННЫЕ И ОПИСАННЫЕ МНОГОУГОЛЬНИКИ.

Тип занятия: лекция
Основные вопросы:
1. Основные элементы окружности.
1. Метрические соотношения в окружности (соотношение отрезков хорд, соотношение касательной и секущей)
1. Центральный и вписанный угол.
1. Вписанные и описанные треугольники.
1. Вписанные и описанные четырехугольники.
1. Длина окружности. Площадь круга.

Литература:
Погорелов А.В. «Геометрия. Учебник для 7-9 классов общеобразовательных школ», М. «Просвещение» 2014.

Домашнее задание:
1. Изучить и законспектировать материал лекции, приведенный ниже.
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4. Yron ABC, BIucaHHBIA B OKPYKHOCTD, OIIMPAET-
ca Ha ayry AC (1, onpenesieHrne BOUCAHHOIO yTIJa).

5. ZAOC — neHTpaJIbHBIN YI0J JaHHON OKPYKHOC-
Ttz (1, onpenesienue eHTpPaAJIbHOrO yriaa), UAC = 132°
(1, cBoiicTBO N3MepPEeHUA BIIMCAHHBIX YIJIOB).

6. £AOC = 132° (5, cBOHCTBO M3MEPEHUSA IEHT-
pPaJIbHBIX YIJIOB).

38. B3anmMHOe pacmoJiolKeHHe IPIMOM M OKPYIK-
HOCTH. BO3MOKXHBEI TpM cJydas B3aMMHOI'O PAacIioJio-
JKeHHs NPAMOIl M OKPYKHOCTH, €CJIHM 3Ta IpAMad M
OKPV*KHOCTBD JIeKaT B OMHOU IJIOCKOCTH:

a) IpsAMas UMeeT ABe o0IIre TOUKM ¢ OKPYKHOCTBIO;

0) npsaMas MMEEeT TOJbKO OXHY OOIIYI0O TOUKY C OK-
PYKHOCTBIO;

B) IIpsiMasi He mMeeT O0IIMX TOUEK C OKPYKHOCTBIO.

Ilepeuncaum ycJa0BuUA, OINpPEREAIOIINe BCe BO3-
MOJKHEBIE cJIyuay B3aMMHOI'O PACIIOJIOKEHN A IPAMON 1
OKPYKHOCTH, B 3aBUCHMOCTH OT PACCTOAHUS MEKIY
IIEHTPOM OKPYKHOCTH M IIPAMOI.

1) Ecamu paccTossHUE OT IIeHTPa OKPYKHOCTH 0 IIPs-
MOIi 00JIBIIIE Pafuyca, TO MPSAMasa M OKPYKHOCTb He MMe-
I0T 00X ToueK (puc. 2.163). IIpu 3TOM OKPYKHOCTH
JIE’KUT IIO0 OOHY CTOPOHY OT IIPSAMOI.

2) Ecin paccTosiHHEe OT I€HTpPa OKPYsKHOCTH 0
IIPSIMOM PaBHO PagnycCy, TO OKPYKHOCTH MMeEeT C IPH-
MO eJMHCTBEHHYIO OOIIYIO TOUKY, T. €. IIpsIMasa Kaca-
eTcsa OKpys:KHOcTH (puc. 2.164). I B 3TOM cirydae OK-
PYKHOCTD JICIKUT II0 OAHY CTOPOHY OT IIPSIMOI.

3) Eciu paccTrosgsHuMe OT IeHTPa OKPYIKHOCTH IO
IIPSIMOM MEHbIIIe paguyca, TO IPsIMas IepeceKaeT OK-
PY*KHOCTHL POBHO B JIBYX TOouKax (puc. 2.165). B sTom
cjaydae npaMasi pasduBaeT OKPYKHOCTh Ha JBe YacTH.
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Puc. 2.163 Puc. 2.164 Puc. 2.165

Onpenenenne. Eciu npsaMasa mMeeT ABe O0IIIe TOY-
K C OKPYKHOCTBIO, TO I'OBOPAT, UTO IPAMAaA M OK-
PY2KHOCTB IIepeceKaroTcsi. B sTom cayuae mpsaMmas Ha-
3bIBAETCA CeKyueil.

MoK HO IOKas3aTh C80UCMB0 CeKyul,eli OKPYKHOCTH.

Teopema 41. Ecam npaMasi IPOXOAUT depe3 TOUKY,
BHYTPEHHIOI0O OTHOCHUTEJbHO OKPYKHOCTH, TO OHA SIB-
JSeTCsS CeKyllei, T. €. IepeceKaeT OKPY KHOCTL B
IBYX TOUKAaX.

Onpenenenune. IIpsMyio, MMEIOMIYIO C OKPYKHO-
CThIO TOJIBKO OJHY OOIIYI0 TOYKY, Ha3BLIBAIOT KaACQ-
mesibHOll K OKPYXKHOCTH, a OOIIYI0O TOUKY HIPSIMOU H
OKPYKHOCTU — MOukKoll KacaHus (puc. 2.166).

Bce TouKku KacaTeJbHOI, KpoMe TOUKN KacaHus, Jie-
’)KaT BHE JaHHOM OKPYsKHOCTH. llelicTBHUTEJIbHO, €CJIH
IIPEeAIOJIOKNTh, UTO Ha KacaTeJbHOil AB nMeeTcs: XOTsI
ObI OMHA TOYKa, JiesKaIllasd BHYTPU OKPYKHOCTH, TO
npsamMasa AB poj:KHa mepecekaTh OKPYsKHOCTL B JIBYX
TOUYKAaX, IIO3TOMY OHA HEe MOXKET OBLITh KacaTeJILHOM.

IIpamMasa 1 OKPYKHOCTHL MOT'YT MMETh TOJLKO ONHY
OOIIYIO TOUKY, HO Uepe3 3TY TOUKY MOKET IPOXOAUTH
OecKOHeUHOe MHOKECTBO IIPSIMBIX, He JIeKaIl[IX C OK-
PY*KHOCTBIO B OHOM 1jIocKkocTu (puc. 2.167).
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Teopema 42. KacaTterbHas K OKPY»KHOCTH IIepIIEH-
OIUKYJIAPHA PaguyCcy 3TOH OKPYKHOCTH, ITPOBENEHHO-
MY B TOUKY KacaHMsI.

Teopema 43. Ecau npsaMasa neplneHAuKYyJAPHaA pa-
INYCY OKPYKHOCTH U IIPOXOLUT Uepe3 ero KOoHell, Je-
KAl Ha OKPYKHOCTH, TO OHA SBJSIETCS KacaTeJb-
HOM K 9TOM OKPYKHOCTH.

Il pu m e p. IlocTpoiiTe KacaTeabHYI0 K JAHHOM OK-
pysKHOCTU C IleHTpoM O um pagmycoM r, IIPOXOISIIYIO
yepes ee TOUKY A.

Pemenue. U3 ycaoBusa 3agaum mMeeM:

1. Oxp. (0, r).
2. Touka A Ha OKPYKHOCTH. } nato (puc. 2.168)

3. TpebyeTcss IIOCTPOMTHL KAacaTeJIBbHYIO K OKPYXK-
HOCTH, IIPOXOISIIYIO Uepe3 TOUKY A.

Anaaus. IIpeanono:xuM, UTO 3ajiada pelleHa M IIo-
cTpoeHa KacaTeJbHad AB K okpy:kHocTu (puc. 2.168).
IIo Teopeme 42 xacareapHad AB mneplueHIUKYJIApHA
pagunycy OA B Touke A, MO3TOMY, €CJIN IOCTPOUTH
npamyio AB, nepnesaukyJasapHyio OA, To sTa npsMmas
OyZIeT MCKOMO}I.
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ITocmpoenue. Hy:XHO MOCTPOUTH MNEPIEHAUKYJIIAP
AB k npsmoii OA B Touke A. ITO IIOCTpPOEeHUE MOMKHO
CBECTH K IIOCTPOEHHUIO CepeNMHHOro IIepHeHINKYJIsapa
K oTpe3ky O0Oq (puc. 2.168).

3ajaua MMeEeT TOJIbKO OIHO perireHue. JleicTBu-
TeJIbHO, KacaTeJbHas, IPOXOoAsIlas uepe3 TOUKY A,
TOJIKHA OBITH HmeplneHAuKyJaspHa npamoit OA (1. 42),
a yepe3 TOUKY A B IIJIOCKOCTH JaHHOI'O pajuyca IIpoxXo-
IUT TOJbBKO OfHA IpaMas AB, nepueHIUKYJdApHad K
npamoit OA (1. 41).

39. BanmMHOe pacmoJioskeHue MBYX OKPY;KHOCTEI.

Ha pucynke 2.169 n300pakeHbI IBE OKPYKHOCTH C
pajuycoM ry 4 ¢ HeHTpPoM B TouKe O U ¢ pajuycoM Iy
¢ eHTpOM Oy. ITU OKPYIKHOCTU HEe UMEIOT O0IIUX TO-
yeK, T. €. He mepecexkaiorcsa. CpaBHUB paccTosiHue h
Mexkay meHtpamu O; u Oy ¢ pagmycaMu OKPYKHOC-
Teil, 3aMeTuM, 4To h > ry + ro.

IIpencraBbTe Temepb, UTO IIEepPBasi OKPYKHOCTDL IIe-
peIBHUTaeTCA TaK, UTO PACCTOSHUE A MEXXKIYy IeHTpaMu
O1 u Oy yMeHbIaeTcsa. Rorma paccrosaHue Mexny
IIEHTPAMU CTAHEeT PABHBIM CyMMe pPaguycoB kA = ry + ro,
OKPYVIKHOCTH OYAYyT MMeTh ORHY OOINyio Touky. O Ta-

KHX OKPYKHOCTSX T'OBOPST, UTO OHU KAacaloTCs 8Hell-
HuM 00pa3om, a UX OOIIYIO TOUKY Ha3bIBAIOT MOYKOIL
kacarnusa (puc. 2.170).

rq rg

_ <

h>r1+ r2

Puc. 2.168 Puc. 2.169
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IIpun pmanpHeNIIIEM YMEHBIIIEHUM PACCTOSIHUS / OK-
PYsKHOCTH OYIAYT IIepeceKaThCsi, TO €CTh MMETh IBE 00-
e Touky (puc. 2.171). Ilpuaromry —ro <h <ry + ry.

B cayuae, xorma h = r{ — r9, OKPYXHOCTH HUMEIOT
JUIIL OJHY OOIyI0 TOUKY — TOYKY KacaHusd
(puc. 2.172). Bce TOUKU OKPYsKHOCTH MEHBIIEro pa-
I1nyca, KpoMe TOUKU KacaHusd, OYAyT PACIIOJOKEHBI
BO BHYTPEHHEN 00JIACTH OKPY2KHOCTH OOJIBIIIEro pajau-
yca. B aToM ciiyuae roBOpSIT, UTO OKPY KHOCTH Kaca-
IOTCA 6HYMPEHHUM 00pPA30M.

IIpu manbHeUIIIEM YMEHBIIEHUN PACCTOAHUS MEKIY
IleHTpaMu, T. €. Ipu ycjoBuu kA < ry + ro (puc. 2.173),
OKPY’KHOCTH He IlepeceKaloTcsi, T. €. He MMeIOT oOIux
ToueKk. IIpmueM OKpPYKHOCTL MEHBIIIET0 pajgnyca pacIio-
JIO’KeHa BO BHYTPEHHeH 00JIacTu OKPYKHOCTH 0O0JIbIIIe-
ro paguyca. B gactHocT, npu 2 = 0 meHTPHI OKPYK-
HocTel coBnaayT (puc. 2.174). OKpy»KHOCTH, NMEIOIIHE
OOITUM IIeHTP, Ha3bIBAIOTCSA KOHUCHMPUYECKUMU.

| H

h=r1—r2 h<r1—r2

Puc. 2.172 Puc. 2.173 Puc. 2.174
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NrTaK, B 3aBUCHMOCTHA OT COOTHOIIIEHUI MeXay h,
r1, 'y IBE OKPYKHOCTU MOTYT HE UMETH O0IUX TOUYEK,
MOT'YyT MMEeTh OMHY MJIM ABe ODII1e TOUKH.

a) h > ry + ro — OKPY»XHOCTH He HUMEIOT ODOIIUX TO-
UeK;

0) h = r{ + ro — OKPYXHOCTHU KacalOoTCs BHEITHUM
obpasoM;

B)ri—ro9 <h <rqy+ry9— OKpy*»XHOCTH IIepECEKAIOT-
cA B IBYX TOUKAaX;

r)h = ry — ro — OKDPYKHOCTH KacaloTCs BHYTpeH-
HUM 00pa3oM;

o) h < rj — rog — OKPY’KHOCTU He MMEIOT OOIIUX TO-
UeK;

e) h = 0 — OKpYXHOCTH SBJSAIOTCA KOHIEHTpUUYE-
CKUMMU.

II pu M e p. [IBe oKpy:kHOCTH AuamMeTpoM 4 u 8 cMm
KacaloTcsAa BHeOmIHMM oOpasoM. UemMy paBHO paccTof-
HUEe MEeXKIY IeHTPaMU OKPYKHOCTeM?

Pemenune. Paguycel okpyxxHOocTeii OA u 0O A

IIePHEeHANKYIAPHLI X 00IIell KacaTeJbHOM, IIPOXOLs-
meit yepe3 Toury A (puc. 2.175). Ilosromy OO, = OA +

+ OIA = 6 cM.

Puc. 2.175
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40. OKpy:KHOCTH, ONMMHMCAHHBIE OKOJI0 TPEyroJIbHH-
Ka U BIMCAHHBIC B TPEYTOJLHUK.

Onpepeaenne. OKPYKHOCTL HA3LIBAIOT ONUCAHHOI
0KOJI0 MpeyzosbHUKA, €CIM OHA IIPOXOAUT Uepe3 BCE
ero BepIINHBI.

Ha pucynke 2.176 uzobpaxkeH TpeyroabHuK ABC,
BIIMCAHHBLIM B OKPYKHOCTb, & OKPYKHOCTE Oy/AeT OoIu-
caHa OKOJIO 3TOT'0 TPeyroJbHUKA.

Teopema 44. OkoJio J1I000T0 TPEYTroJIbHUKA MOMKHC
OIIMCATh OKPYKHOCTh M IIPHTOM TOJIBKO onHy. IleHTp
TaKOl OKPYKHOCTH — TOUKAa IlepeceueHus CeperyH-
HBIX IIePHEHANKYJIAPOB K CTOPOHAM TPEYIOJbLHUKS
(puc. 2.176).

Onpenenenune. OKPYyKRHOCTL Ha3bLIBAIOT 8NUCAHHOI
8 mpeyzolvbHUK, €CJIA OHA KacaeTcs BCeX ero CTOPOH.

Teopema 45. IleHTp OKpPYXKHOCTH, BIUCAHHOM E
TPEeyTrOJbHUK, SBJIAETCS TOUKOU IIepeceueHns ero Ouc-
ceKkTpuc (puc. 2.177).

. y .

Puc. 2.176 Puc. 2.177
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Ilpumep. B npaMoyroibHOM TpPEyroJbHUKE Ka-
TeThl paBHBI 12 u 16 cm. Beruucaure paguycel: 1) Briu-
CaAaHHOM B HEr0 OKPYKHOCTH; 2) OIMCAHHOM OKPYXK-
HOCTH.

Pemenmue. 1) U3 ycaoBusa 3agaum MMeEEM:

IaHO

2C =90°, BC =12 cMm, AC =16 cm. (puc. 2.178)

1. Tpeyroasauk ABC, B KOTOpOM }
2. 0 — TIeHTp BIINCAHHOI OKPYKHOCTH.

3. HaliguTe paguyc BIIMCAHHON OKPYKHOCTH.

4. OM = OL = OK =r, OM 1 CA, OL 1 BC,
OK 1 AB (2, onpenejieHrEe OKPYKHOCTH, BIMCAHHOM B
TPEYroJbHUK).

Hano maitu r. Kak sto cmesnats? MBI BUIUM, 4UTO
CMOL — xBagpar, u, coequHuB TOUKY O ¢ ToukaMu A mn
B, npumeHuM Teopemy 4595.

5. AO, BO, CO — ouccexkrpucnl yraoB AABC (4,
T. 45) (puc. 2.179).

6. AMOA = AKOA, ABOL = ABOK (4, Teopema
19).

7. MA = KA, KB = LB (6).

8.AB = A/122 +16% =20 em (1, Treopema IIugaropa).

—

Puc. 2.178 Puc. 2.179 Pwuc. 2.180
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Brruncaum aBa pasa nepumerp AABC.

9.AB+ BC + CA=2AB + 2r (1, 7).

10. 2r=8cm, r=4cm (1, 8, 9).

2) IleHTp ommCaHHOM OKOJIO IPSIMOYT'OJBHOIO Tpe-
YTOJIbHIKA OKPYKHOCTHU COBIIAJAaeT C CEPEANHOM I'MIIO-
T€HY3bI, OTKYZa PagnyC OIINCAHHON OKPYXHOCTHU R =
= 10 cMm (puc. 2.180).

41. MHOrOyroJbHHKHN, BIMCAHHBIE B OKPY:KHOCTH
M OIIMCAHHBIE OKOJIO HHX.

Onpenenenne. MHOroyroJbHNK Ha3bIBAIOT 8NUCAH-
HblM 8 OKPYMHOCMb, €CJU BCE €ro BEPIIWHBI JIeXKAaT
Ha 3TOM OKPYKHOCTH.

Ha pucynke 2.181 wu3obpakeH IATHYTOJBHUK,
BIIMICAHHBIA B OKPYKHOCTb, €ro Bepuinubsl A, B, C, D,
E nexxaT Ha OKpPY)KXHOCTH C IIEHTPOM B ToukKe O, a 3Ha-
yut, OA = OB = OC = OD = OFE =r, rge r — pazuyc
OKPYKHOCTH, OIIMCAHHOM OKOJIO IATUYTOJbHUKA.

Onpenenenne. MHOroyroJibHUK Ha3bIBAE€TCS ONU-
CAHHbLM OKOJO OKDPYICHOCMU, €CJIU BCE €I'0 CTOPOHBI
KacaloTCs 3TOM OKPYKHOCTH.

Ha pucynke 2.182 mectuyronbHuk ABCDEF onu-
CaH OKOJIO OKPYKHOCTH.

E F
Puc. 2.181 Puc. 2.182
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He BcAKMII MHOroyroJibHHK MOJKHO BIIMCATh B OK-
PY*KHOCTh M HE OKOJIO BCAKOI'O MHOTOYTOJILHUKA MOK-
HO OIIMCATHh OKPY*KHOCTb.

Ilasee chopMyaIupOBaHBI CBOMCTBA U IIPU3HAKHU
BIOMCAHHBLIX B OKPYXXHOCTH UEeThIPEXYTOJbHUKOB.

Hanpumep, eCTh 4eThIPEXYTOJIBHUKH, KOTOPBIE MOK-
HO BIIMCATh B OKPY’KHOCTH (KBaJpaT BCErga MOMKHO
BIIMICATh B OKPYKHOCTDL, puc. 2.183). A BoT poM0b Bu-
caTh B OKPYKHOCTH (puc. 2.184) Henb3A.

~_

Puc. 2.183 Puc. 2.184

Teopema 46. CymMa MPpOTHUBOMNOJIOKHBIX YIJIOB BIIU-
CAHHOI'O B OKPY KHOCTE UETEIPEXyTIOJIbHUKA paBHA 27.

Teopema 47. Eciu 4eTHIPEeXyTOJbHUK ONNCAH OKOJIO
OKPYsKHOCTH, TO CYMMBbI IJUH €ro HPOTHBOJEMKAIIUX
CTOPOH paBHBI.

Teopema 48. Ecau cymMMa IByX HPOTHUBOMNOJIOMHBIX
VIJIOB YETBIPEXYTOJBHUKA paBHA 27, TO OKOJIO 3TOrO
JeThIPEeXyTrOJbHUKA MOXKHO OIIMCATHh OKPYsKHOCTb.

Teopema 49. Eciiz cyMMBbI AJIMH ITPOTHBOJIEKAIITHX
CTOPOH YETHIPEXYTOJbHUKA PaBHBI, TO B HETO MOYKHO
BIINCATH OKPYKHOCTD.

42. BnucarHple M OIIMCaHHBbIE NMpaBUJIbHBIE MHO-
rOyroJbHUKH.

Teopema 50. OKo0/10 BCAKOro nmpaBUJILHOIO MHOI'O-
YTrOJbHUKA MOXKHO OIIMCATH OKPYsKHOCTb.
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Teopema 51. Bo BcaAKMii IpaBUJIbLHBIN MHOT'OYTOJIb-
HUK MOYKHO BIIMCATH OKPYKHOCTb.

Teopema b52. IIpaBuibHBI BBIOYKJbIZ MHOIO-
YTOJILHUK SBJISETCS BIMCAHHBLIM B OKPYKHOCTD U OIIH-
CaHHBIM OKOJIO OKPY*KHOCTH.

Paguyc R OKPYsKHOCTH, OIMCAHHOM OKOJIO IIpa-
BUJIBHOTI'O 71-yTOJILHUKA CO CTOPOHOM @, HAXOAUTCS IIO
dopmyJie

a
180°°

2sin

Pagnyc oKpyXHOCTH, BINCAHHON B IIPaBUJIbHBIHA 71-
YTOJIBHIUK CO CTOPOHOM @, HAXOAUTCA II0 (hopmy.Jie

a
180° '

2tg

CropoHy IIPaBUJIBHOTO N-yrOJbHUKA 0003HAYUM 4.
Mo:xHO TOKa3aTh TEeOpeMy:

Teopema 53. CropoHa a,, IPaBUJIBHOTO 7-yTOJIBHUKA

BhIpasKaeTcs uepes pasuyc R ommcaHHOM OKOJIO HErO OK-

180°

n
3 sTOll TeopeMBI MOKHO HOJIYUUTH CJIEXYION[HeE

CJIeICTBUA.

pys:kHOCTH (hopMysoi a, = 2R sin——

Cnepcteue 1. a4 = R.
IleicTBUTEJIBHO, = 2R s1n1%0 = 2R sin 80° =

=2R*= = R.

DD | =
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Cnencreue 2. a,= R./2.

= R.J2.

= 2R sin 1840 = 2R sin 45° = 2R -

wl%

Cnepcteue 3. ag3= R./3.

- 2R sm1830 2R sin 60° = 2R - % - R.J3.

Il pu M e p. Buumure B JaHHYIO OKPY*KHOCTH IIpa-
BUJIBHBIM BOCBMUYTOJbHUK.

Pemenue. JIBa mneprneHgu-

KYJAPHBIX IUaMeTpa OEJSIT OK-

PYKHOCTh Ha YeThIPe PaBHBIE UaC-

TH. Il IOoCTpOeHuA IpPaBUJIbHO-

I'0 BOCBMHUYTOJILHUKA He00XO0IuMO

KaKIVI0O U3 OTHX dYacTel pasme-

JIUTh IIONIOJIaM, T. €. IIPOBECTH OmC-

Puc. 2.185 CEKTPHCHI IPAMBIX YIJIOB, M IIO-

JIY4deHHbIE BOCEMb TOUYEK OKPYK-

HOCTU IIOCJIEJOBATEJbHO COEAMHUTHL OTPE3KaMM.

IlonyuuM BIMCAHHBIN B OKPYKHOCTH BOCHBMUYI'OJIb-

HUK (puc. 2.185). PaBeHCTBO CTOPOH M pPaBeHCTBO YT-

JIOB BOCBMHUYTOJBHUKA CJeAyeT N3 pPaBEeHCTBa BCeX

BOCbMU TPEYTr'OJbHHUKOB, KOTOPbIE PABHEI 110 IBYM CTO-

poHaM u yray Mexxnay Humu. CiemoBaTesbHO, ITOJY-
YeHHBIV BOCHbMUYTOJIbHUK IIPaBUJIbHBIN.

43. JIauHa oKpy:KHOoCTH. I3 HarIsigHBIX cooOpasKke-
HUU SICHO, UTO AJMHA OKPYKHOCTU CKOJIb YI'OJHO MAJIO
OTJIMYAETCsI OT MepuMeTpa BIMCAHHOTO B Hee MHOTIO-
YIrOJIBHUKA C JOCTATOUYHO MaJIbIMuU cTOpOoHaMu. MMmeer
MECTO TaKO€ CBOMCTBO JJMHBLI OKPYKHOCTH.
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Teopema 54. OTHoIlleHUE AJMHBI OKPYIKHOCTH K €ee
INaMEeTPy He 3aBHCHUT OT OKPYKHOCTH, T. €. OJHO M TO
’)Ke IJIS JIIOOBIX ABYX OKPYsKHOCTEI.

OTHoIlIeHWe AJINHBI OKPYKHOCTU K JUaMeTpy 0003Ha-
o " C
JaloT I'peuecKoi OYKBOM T (UUTAETCA «IIHU»): 5p

rae C — nimHa OKpy:KHocTu, B — ee pagmyc. Yucio
T UppanuoHaJjJbHOe, T = 3,1416...

TaxmMm oOpasom, 0LUHA OKPYHCHOCMU BBIYUCIIAETCA
110 (popmyJie

C = 2nR.

Ha pucyurke 2.186 wu3so-
OpaskeHa nayra AB OKpYX-
HoCTH ¢ 1eHTpomMm O.
nuna 0Oyzu OKPYKHOC-
TH, COOTBETCTBYIOIIEH IIEHT- B
pajJbHOMY yrJjy B n°, Haxo-
INUTCA 110 (hopMy.Jie
TR Puc. 2.186

n.
180
Paduannoit mepoit yria Ha3BIBAIOT OTHOIIIEHUE

IJIMHBI COOTBETCTBYIOIIEN AYTU K PagnuyCcy OKPYKHOC-
™. U3 popMyJibl AJMHBI AYTH OKPYKHOCTH CJIEAYET,

| =

T
uyto L = . n, T. e. paguaHHas Mepa yrIJjia moJyda-
R 180
" T
eTcA M3 I'PaAycHO YMHOMKeHHeM Ha ﬁ; B YaCTHOC-

TH, paguaHHas Mepa yrja 180° paBHa 7, pagmaHHas
T
Mepa IIPsSMOro yrJja paBHa 3"

Enuaunieil paguaHHON MephI YTJIOB ABJISIETCS paduaH.
¥YToJ B OAVH paguaH — 3TO IeHTPAJIbHBIA YyroJ, ¥ KO-
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TOPOro AJIMHa AYru paBHa paauycy. I'pagycHasa mepa
yIJjia B OAVH pafuaH paBHa % = 5'7°.

IIpumep 1. Touku M u N nenar oKpy»XHOCTb Ha
IBe NYyT'H, PasdsHOCTh I'PAAYCHBIX MEP KOTOPLIX pPaBHAa
90°. Yemy paBHBI I'pagyCcHbIe MEPhI KaMKJI0N 13 AyT?

Pemenmune. CymMMa rpagycHbIX Mep AYr paBHa
360°, a pasHocTs paBHa 90°. Ob6o3HaumMM rpagycHELIe
MephI 3TuX Ayr x u y. Umeem:

{x—l—y=360,
x —y=90.

Pemas sty cucrtemy, nonyuum x = 225°, y = 135°.

IIpumep 2. Cropona kBagpara paBHa 4 cm. BrI-
YUCJNTE AJUHY OKPYKHOCTHU: 1) BIIMCAaHHOM B HeEro;
2) onMCcaHHOM OKOJIO HEro.

Pemntenwue.l) Paguyc BnucanHoi B KBaapaT OK-
PYKHOCTH paBeH 2 ¢cM, Tor[a AJHNHA OKPYKHOCTH paB-
Ha C = 2nr, T. e. C = 47 cM.

2) Pagnyc oKpy:KHOCTH, OIMMMCAHHOM OKOJIO KBajpa-

Ta, paBeH a . IlosTomy R = 4 _ Zﬁ , & IJINHA OK-
2

py:kHOCTU paBHa C = 4./27 cMm.

44. IIaomanes Kpyra. KoapdunmeHT moxodusa AByxX
KPYrOB paBeH OTHOIIEHHI0 HuX JIHUaMeTPOB WJIH
paznycoB. OTHoOIIeHHMe IJOHIafell ABYX HIOLOOHBIX
(puryp paBHO KBajapaTy mX KoaddummeHTa mOJ00Ms.
CiemoBaTesibHO, ILJIOHIAAM MABYX KPYI'oB OTHOCATCS
KaK KBazgpaTbl uXxX paamycoB. O003HAUMM pazmyc
Kpyra depes S. OTHomeHue miomazei Siu Sy ABYX
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KPYroB, Paguychbl KOTOPBIX Iy U I'9, 3alUCHIBAETCA
TaK:

S'S=r2'rznnnﬂ=§
1 -2 1°"2 9 9 °
1 Iy

Urak, naowadu Kpyz08 nponopuyuoHalbHb. KEaO-
pamam ux paduycos.
KosppunueHT mx IpoOIOPIHOHAJIBLHOCTH, KaK U B

cJydae ¢ IJIMHON OKPYKHOCTH, PABE€H YHCJAY . TaKuM
obpa3oM:

S
> =T WUJIU S=7|:r2.
r

Ilnowadv kpyza evipaxcaemcsa gopmynoii: S = nr2.

Yepe3s mgmamMeTp ILJIOIIAAb Kpyra BBIPaKaeTCs
dbopmyoii:
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39. OnpenesieHne OKPY;KHOCTH M Kpyra.

Onpepenenne. OxpyicHoCcmbio Ha3blBaeTCA (purypa,
KOTOpasag COCTOUT M3 BCEeX TOUEK IIJIOCKOCTH, HAXOM -
IMUXCA Ha JAHHOM PACCTOSHUM OT JaHHOM TOUKH.

IdTa TouKa HAa3bIBACTCA UEHMPOM OKPYKHOCTH.
PaccTossnme oT ToueK OKPYKHOCTH OO ee IleHTpa Ha-
3BIBAIOT Paduycom OKpPYyKHOCTH. Pagnycom Ha3bIBaeT-
csi TaKiKe JII000il OTPe30K, COeNMHSIOINY TOUKY OK-
PYKHOCTH C ee IIEHTPOM.

Onpeneaenune. OTpe3oK, COEAMHAIONININ ABE TOUKU
OKPYKHOCTH, HA3LIBAIOT X0opooii. XOpAy, IPOXOmIs-
IITYIO Uuepes IEHTP, HA3LIBAIOT JUAMempoMm.

Ha pucynke 2.151 wusobpakeHa OKPYKHOCTL C
meHTpoM B Touke O. Orpesok OA — pazmyc 5TOM OK-
py:kHOCTHN, BD — Xxoppga okpyxkHocTtu, CM — nua-
METP OKPYKHOCTH.

Onpenenenue. Kpyzom HasbpIBalOT QUrypy, Koropas
COCTOMT M3 BCEX TOUYEK IIJIOCKOCTH, HAaXOISIIUXCA Ha
pPacCTOSIHNY, He OOJILIIIEeM AJAaHHOT'O OT JaHHOM TOUKM.

ITy TOUYKY HAa3BLIBAIOT UEHMpPoM Kpyra, a HJaHHOe
paccTosiHue — paduycom Kpyra. I'panuuyeilt Kpyra siB-
JIgeTCcA OKPYXKHOCTh C TE€M JKe I[eHTPOM M PaguycoM
(puc. 2.152).

Puc. 2.151 Puc. 2.152
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II pu m e p. Ha kakoe HanboJIbIIIEe UMCJIO Pa3JMUU-
HBIX YacTeil, He MMeIoIIuX OO0IIMNX TOUeK, KPOMeE CBO-
X I'PAaHUI[, MOT'YT PasObMBATh IJOCKOCTL: a) JABE OK-
PY*KHOCTH; 0) Tpu OKPYKHOCTH?

Pemenune. N300pasuM Ha PpPHUCYHKE COOTBET-
CTBYIOII[Mi€ YCJOBHIO CJIyday B3aMMHOI'O PacCIOJIOKe-
HuA Quryp. S3alumileM OTBeT: a) 4YeTbIpe YacTu
(puc. 2.153); 6) Bocemb uacrteir (puc. 2.154).

IV
(7 ’
Puc. 2.153 Puc. 2.154

36. IlenTpajibHbIE YIJIbI U AYTHM OKPYsKHOCTH.

IIycTs BeplimHA HEKOTOPOTO YIJia COBIIAJAET C
IIEHTPOM OKpYy:KHOCTH (puc. 2.155). ¥Yron AOB mbI 0y-
€M Ha3bIBATh UECHMPAJLbHLLM Y2J0M.

Omnpenenenne. IJenmpanvHvim Yyzaom B OKPYIKHOC-
T Has3bIBA€TCs IIJIOCKHMH YIroJ C BEPIIMHOW B ee
IIeHTpeE.

YHacTe OKpPYKHOCTH, PacHoJIO- A
’KeHHas BHYTPH yIJjia, Ha3bIBaeTCs
0yz0il OKpPYMHOCMU, COOTBETCT-

BYIOIIIe 3TOMY I[€EHTPAJIbHOMY
yrJay.
Onpepnenenne. IlepeceueHue OK-
PYsKHOCTHU U ee IIeHTPaJbHOIo yTIJjia
Ha3bIBAIOT 0Y20il OKPYHCHOCTMU. Puc. 2.155
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I'padycnoit mepoil 0Oyzu OKPYKHOCTH HA3BIBAIOT
IpajyCHYI0O Mepy COOTBETCTBYIOLIEr0o II€HTPaAJIbHOIO
yrJa.

I'panycuasa mepa nyru AB Ha pucyHke 2.155 paBHa
rpanycHoir mepe yriaa AOB. I'pagycHas mepa nyru AB
obo3HauaeTcs UAB.

Mo:KHO BBeCTH ellle OZHY BasKHYIO €IMHUIY N3Me-
peuuda ayr. IIpm nuamepeEnu yrjaoBoM BeJNMUNHBI Ay
OKPYsKHOCTH 3a E€AHHUIY M3MEPEHUS INPUHUMAaETCS
yIJjioBas BeJWMUMHA AYTrH 3TOM OKPYKHOCTH, AJUHA
KOTOPO¥ paBHA PaguyCy OKPYKHOCTH. ITY €TUHUILY
N3MEPEHNs YIJIOBBIX BEJWUYMWH AYI' HA3BIBAIOT paldua-
HOM.

ChopmyaupyeM HEKOTOpPhIE CBOMCTBAa u3Me-
peHus OyTr OKPYKHOCTEM:

— rpagycHasi Mepa Ayru He 3aBUCHT OT pasmepa
OKPYKHOCTMH;

— COOTBETCTBYIOIIHNE AYT'H ABYX
KOHIEHTPUUECKNX OKPYIKHOC-
Teil Ha pucyHke 2.156 nmeror oj-
HY U Ty K€ I'pafycHYIO Mepy (Be-
JIMUMHY).

— ecqu nyra (Ha OAaHHOM OK-
PY*KHOCTH) CTAHOBUTCA OO0JIb-
IIle, TO YBEJINUYNBAETCA U ee Be-
JINYMHA.

Oxpy:KHOCTH (UM KPYTrHu) PaBHBI, €CJIX PABHBI HUX
paznycbl. MOXHO rOBOPUTE 1 O PABHBIX AYyrax OKPYK-
HOCTel, HO paBHbBIE IYT'Y MOT'YT OBITH MJIN Y OJHOM OK-
PYsKHOCTH MJIN V PABHBIX OKPYKHOCTEH.

Onpenenenue. [[Be 1yru oqHOM 1 TOH Ke OKPYKHOC-
T WJIMN K€ PaBHBIX OKPYKHOCTE Ha3bIBAIOT PaBHBI-
MM, €CJIM OHY MMEIOT ONHY M TY JKe I'PaAyCHYIO Mepy.

Puc. 2.156
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37. BnucaHHbIe YIJIbI.

BepinuHa yriia MoskKeT ODPUMHALJIEKATh OKPYIKHOC-
T. B 9TOM cyryuae MbI IOJIyUYaeM 8NUCAHHbLE Y2Jibl.

Onpenenenue. YroJj, BepuimHa KOTOPOTO JIEKHUT Ha
OKPYsKHOCTH, a4 CTOPOHBI IIePECEKAIOT 3Ty OKPYXK-
HOCTh, HA3LIBAIOT 8NUCAHHbLM B OKPYKHOCTD.

Ha pucynke 2.157 yron ABC
BIMCaHHBINI. Ero BepmmHa B npu- B
HaJJIE)KUT OKPYKHOCTHU, CTOPOHBI
BA u BC mnepeceKaoT OKPYsKHOCTD.
B sToM ciayuae roBopAT, UTO 8nu-
canHblil yzon ABC onupaemcs Ha
dyzy AC okpyxicHoCcmuU.

BesuumHa BOHMCAHHOIO yrIJjia BBI-
pasKaeTcs B TeX Ke eIuHUIaxX, UTO 1
y APYTuX YIJIOB, a BOT IIPABHUJIO Ha-
XOKAEHUS 3TOH BEJUUYMUHEL APYTOe. Puc. 2.157

Teopema 40. BesmumHa BOmcCaHHOro yrJja paBHAa
IIOJIOBMHE YTJIOBOM BEJWUMHBI AYT'M, Ha KOTOPYIO OH
onupaeTcs.

IIpu nokasaresbcTBe TeopeMbl 40 HeoOXOAMMO pac-
CMOTPETHh TPHU Pas3HBIX CJIydasi, KOTOpPhle M300paKeHbI
Ha pucyHkKax 2.158—2.160: ogHa M3 CTOPOH BIIHCAH-

B
B
B
A
A
C 5 & C

Puc. 2.158 Puc. 2.159 Puc. 2.160
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HOT'O YVyIJIa IIPOXOAHT uUepe3 IEHTP OKPYKHOCTH
(puc. 2.158); MeHTP OKPYKHOCTH JICKUT BHYTPU BIIH-
caHHOro yria (puc. 2.159); meHTp OKPYKHOCTH JICKUT
BHYTPM BOnucaHHoro yrJja (puc. 2.160).

N3 Teopembl 40 MOXXHO IIOJYUUTH CJERYIONIHNE
cJIeCTBUI:

Cnepcteue 1. Bce BnucanHbIe B OKPYKHOCTD YIJIBI,
CTOPOHBI KOTOPBIX ITPOXOAAT Uepe3 ABe JaHHBIE TOUKU
OKPY’KHOCTH, a BepPINHHBI JIeXKAT II0 OJHY CTOPOHY OT
IIPAMOM, COeANHAIOIEN 9T TOUKM, PABHBI.

CnepctBue 2. Boucannble yIiibl, CTOPOHBI KOTOPBIX
ITPOXOASAT Yepes KOHIILI JruaMeTpa OKPYKHOCTH, IIPSMEBIE.

Ha pucynke 2.161 cToponnsl Baucanuoro yrua ABC
IIPOXOAAT uepe3 KOHIBI amamerpa AC, I1o3TOMY
ZABC = 90°.

IIpumep. Touku A, B u C jexxaT Ha OKPYKHOCTH
¢ meHTpom O. Haiigute yroa AOC, eciu ZABC = 66°.

PemeHnue.

3 ycaoBusa 3azaum MMeeM:

1. Touku A, B u C nexar

Ha OKPYKHOCTI. } naHo (puc. 2.162)

2. ZABC = 66°.

3. Haitnure LAOC.

B
Puc. 2.161 Puc. 2.162





