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I'eomeTpus Ha Bcepoccniickoit oaumnmazge. 11 KJjacc

JIaHHBI JIMCTOK COJIEPZKUT 3aJIa9U 110 TeOMETPHUM, KOTOPBIE IIpe/iarajinch Ha Beepoccuiickoit oyimm-
mmajie mo MareMaruke B 11 kimacce sadmnas ¢ 2008/09 yaebHOro rosa (Korja oJuMIiaia mpuobpesa
CBOIl HBIHEITHUH (hOpMAT B YETHIpE dTalla: MKOJIbHbBIN, MyHUIIUIIAIBHBIN, PETrMOHAIBHBIN U 3aKTIOUH-
TeJIbHBIN ). B JINCTOK BKJIIOYEHBI:

e BCe 3aja4M Beex dranos HauwHas ¢ 2013/14 roma;
e BCe 3aJlavM PErMOHAJIBHOIO U 3aK/ovqnTessbHoro sramos 2008/09 — 2012/13 roos.

Tperuii sran (peruoH) u 4eTBEpThIil 3ran (buHa) TPOBOJAATCS B IBa JHsT; 3aja4u 1, 2, 3, 4 npeji-
JlarafoTCs B IEPBBIN JIeHb, 3aja4n b, 6, 7, 8 — Bo BTOpOil. 3a/1auu BHYTPU BapuaHTa PACIIOJIOXKEHbI
OOBITHO 10 BO3PACTAHUIO CJIOXKHOCTH.

B 2017/18 roy Ha pernoHaJBLHOM JTalle MPeJIarajoch MO HATh 3a/a9 B KayKJIblil U3 JABYX JIHEIl.
CoOTBeTCTBEHHO, 3a/IaY1 TIEPBOTO JTHS PErMOHAIHLHOTO dTalta NMeT HoMmepa ¢ 1 1mo 5, BToporo — ¢ 6
o 10. 3ak/II0UnTEeIbHBIN 9Tall TPOBOJIUIICA 10 CTapoil cxeMme: 10 YeThIpe 3aJ1auu B KayKJIblil U3 JIBYX
JTHE.

[Mpunrun HyMepanuu 3aa4 JucTka: 3agada 16.3.6 npemiarasacs B 2015/16 yuebHOM rojy Ha
TpeTbeM (PErnoHAIBHOM) STAlle MO HOMEPOM 6.

20.1.3. Ha mtockocTu JlaHbl KBQIPAT U MPABUILHBINA TPEYTOJbHUK TaKWUe, UTO IJIOMA/ b KaxK 0 U3
9THUX JIBYX (PUTI'YDP YHCIEHHO paBHa epuMerpy japyroit. Haiiiure cropony jgaHHOro KBajipara.

20.1.5. dan xy6 ABCDA,B,C1D,. Touka P — cepemuna pedopa AA;, Touka () — cepenuna peod-
pa C'D, touka R — cepeauna pebpa B1C;. Hokaxure, aro /PB1Q) < ZPRQ).

19.1.2. Ilaruyronmpauk ABCDFE Brucan B OKpyKHOCTb w. Jluaronanb AC siBjisieTcss gu@aMeTpoM
okpyxuoctu w. Haitanre /BEC, ectu ZADB = 20°.

OOL

19.1.5. Ha peope AA’ kyba ABCDA'B'C'D’ ¢ pebpom jiinnbl 2 orMedena Touka K. B npocrpancrse
orMmeueHa Takas Touka 1, aro T'B = /11 u TC' = +/15. Haiinure pyuay BeicoTsl Terpasapa T BO K,
omymieHHo n3 BepmuHbl C.

19.2.4. Yersipexyronbauk ABCD Bumcan B okpyxkuocts, BC' = CD, AC = ¢, /ZBAD = 2a.
Haiiure miorma/ib 9T0ro 4eTbipéxyroibHIKA.
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19.2.6. [lan terpasap ABCD, Bce rpanu KOTOPOrO SBJISIIOTCS TOJOOHBIMU MPSIMOYTOJIBHBIMU TPe-
YTOJbHUKAMEI C OCTpbIMU yryiamu tipu BepinHax A u B. Pebpo AB pasuo 1. Haitgure niuny naun-
MeHbBIIIero pebpa TeTpas/ipa.
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19.3.5. B rerpasnpe ABC D uposejiennt Boicotbl BE u C'F. TlmockocTh « ieprieH Ky Isspaa pebpy
AD u npoxojut uepes ero cepeauny. Mzsectro, uro rouku A, C'; D u E jexKat Ha OHOI OKPYKHOCTH,
u touku A, B, D u I’ Takxke JjiekaT Ha OIHON OKpyKHOCTH. J[oKaxKuTe, YTO PACCTOSTHUST OT TOYEK
E u F 510 TUJIOCKOCTH (v PABHHI.

19.3.8. Ha croponax AB u AC tpeyronbsuuka ABC' Hamumch coorBeTrcTBeHHO Touku D u E Takue,
uro DB = BC' = CE. Orpe3ku BE u C'D nepecekatorcst B Touke P. Jlokaxkure, 9TO OKPYKHOCTH,
ommcaHHbIe 0KOJI0 TpeyroibankoB BDP nu C'E P, niepecekaloTcst B EHTPe OKPYKHOCTH, BITUCAHHOM
B TpeyrosibauK ABC.

19.4.1. B kax/0it Touke A miockoctu ctout BemectBeHnoe uuncio f(A). UssecrHo, aro ecmn M —
TOuKa nepecedenusi Mejuan rpeyrosasiuka ABC, to f(M) = f(A) + f(B) + f(C). Hokaxure, 1aro
f(A) =0 mna Bcex Touek A.

19.4.4. Jlana tpeyrosbuas mupavuga ABCD. Cdepa w4 kacaercd rpann BC'D, a TakzKe ILJIOCKO-
cTeil ocTaJbHBIX TpaHeil BHe caMux rpaHeii. Anajoruntvno, cdepa wp Kacaercs rpaan AC' D, a Takxke
IJTOCKOCTe OCTaJIbHBIX IpaHeil BHe camux rpaneii. [lycrs K Touka Kacanust cpepbl w4 C MIOCKOCTHIO
ACD, a L touka kacanusi cdepbl wp ¢ mwiockoctbio BC'D. Ha npomomkennsx orpeskoB AK n BL
3a Touku K u L BwIOpanbl Toukn X u Y coorBercTBeHHO Tak, uro LZCKD = /CXD + ZCBD n
/CLD = ZCY D+ ZCAD. Jlokaxure, ato Touku X u Y paBHOYJAJEHbI OT cepeaunbl orpe3ka C'D.

19.4.6. Ha cropore AC' pasuobempennoro tpeyrosnbauka ABC ¢ ocnoBanumem BC' B3sita Touka D.
Ha wmenbineit gyre C'D OKpy»KHOCTH, ONKUCAHHOW OKOJi0 Tpeyroyibuuka BC D, BeiOpana Touka K.
JIya C K nepecekaer npsiMyio, napaJsuienbuyio BC u npoxojsiiyio gepe3 A, B Touke T'. [lycts M —
cepeauna orpeska DT'. Jlokaxkure, uro LZAKT = ZCAM.

18.1.4. Ha miockocru jan kBajgpar ABCD co croponoii 1 u rouka X (cM. pucyHOK). M3BecTHO, uTo
XA= \/5, XC =/7. Yemy pasuo X B?
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18.1.6. IIpo rerpasap ABC' D uzsectro, uto AB-C'D = AC-BD = AD-BC. Ilycts 14, I, Ic, Ip —
IEHTPBI OKpYy:KHOCTEH, Brucanubix B Tpeyroabankun BC'D, CDA, DAB u ABC' cooTBeTCTBEHHO.
Jokaxkure, uro orpesku Aly, Blg, Clgo, DIp nepecekaioTcss B OJIHOM TOUKeE.

18.2.3. B mpaswmibHoii mectuyrosbHoit tupamuie SABCDEF (ABCDEF — ocnoBanue) 60KoBOe
pebpo paBHO a, MIOCKuit yros npu Bepmunae S pasen 10°. Mypaseii mo3éT 1o MOBEPXHOCTH MHPa-
MUJIbI U3 BEPIIUHBI A, cTpeMuTCsi NOOBIBATH HA BCeX GOKOBBIX PEOpax (BO3MOXKHO B BepIIMHAX) U
BepHYThCs B Touky A. KakoBa jijimHa ero KpardaiIinero myTu?!
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18.2.5. B Boinykjom naruyronbauke PQRST yron PRI B nBa pa3a Menbiie, ueM yroa Q RS, a Bce
croponbl pasubl. Haiijure yron PRT.
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18.3.1. BayTpHU BBIIYKJIOTO TATHYTOJbHIKA OTMETHIM TOYKY W COEJTMHUIN €€ CO BCEMM BepINMHA-
mu. Kakoe HamboJiblliee 9UC/IO U3 JECSITH MPOBEIEHHBIX OTPE3KOB (IATU CTOPOH U IISITU OTPE3KOB,
COEIMHSAIONTIX OTMEYEHHYIO TOUKY C BEPITHHAMH IATHYTOJbHUKA) MOXKET UMeTh JinHy 17

18.3.3. Jlan HepaBHOOeapennblii Tpeyroabauk ABC, B koropom /B = 135°. Ilycte M — cepenuna
orpeska AC. Touka O — 1eHTp OKpyzKHOCTH (), ommcanHo#l okojo Tpeyroiabuuka ABC. Jlya BM
BTOPUYHO II€peceKaeT OKPyKHOCTh () B Touke D. Jlokaxkute, 910 MeHTP OKpyKHOCTH [, ommcanHoi
okoJs10 Tpeyroibauka BOD, nexut na npsamoit AC.

18.3.10. Ha cdepe w; ormedena dpukcupoBantas Touka A, a Ha chepe wy — PUKCHpOBaHHAS TOY-
ka B. Ha cdepe w; BeiOupaercs mnmepeMennas To4uka X, a Ha cdepe wy — IepeMeHHas ToYKa Y Tak,
aro AX || BY . Jlokaxkutre, 9T0O CepeMHbI BCEX MOCTPOEHHBIX TaKUM 0O6pa3oM orpe3koB XY jexkar
Ha OJIHOIT cepe.

18.4.4. Ha croponax AB u AC tpeyronbanka ABC BeiOpanbl Touku P u () COOTBETCTBEHHO TaK,
aro PQ || BC. Orpesku BQ u CP nepecekatorcst B Touke (. Touka A’ cummerpuana touke A
ornocurenbuo npsmoii BC. Orpesok A'O nepecekaer OKpy>KHOCTD W, OIMMCAHHYIO OKOJIO TPEYIOJib-
nuka APQ), B Touke S. Jlokaxkure, 9TO OKPYKHOCTD, OIIICaHHAsT OKOJIO TpeyroyibHuKa BSC', Kacaercs
OKPY’KHOCTH W.

18.4.6. Tpu nuaronaym mpaBUIbHONU N-YTOJBHON MPU3MBI TIEPECEKAIOTCA B OJHOI BHYTPEHHEN TOY-
ke O. [lokaxkure, uro Touka O — 1eHTp npusMel. (/luaronasib Ipu3MbL — 3TO OTPE30K, COEIMHAOIIUIA
JIBe €€ BepINHbBI, He HAXOJAIINeCs] B OJTHOI TDaHu. )

17.1.3. Py6uk ciesian pa3Béprky Kyba pazMepom 3 X 3X 3 1 OTMETHUII Ha Hell JIBe TOYKHU (CM. DHCYHOK ).
KakoBo OyjieT paccTossHue MeK 1y STUMU TOYKAMU II0C/Ie TOro, Kak PyOuk ckJienT u3 pasBeépTku Kyo?
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17.1.5. U3 cepeirHbl KaxK 0 CTOPOHBI OCTPOYTOJIHLHOIO TPEYTOJIbHUKA ILIOMIAIN S IIPOBEICHBI Iep-
IeHIUKYJSPbI K JIBYM JIpyruM cTopoHam. HaiijuTe 1ioma b mecTrnyrojbHuKa, OrpaHMYEeHHOIO STHU-
MU TEePIEeHINKYJISTPaMH.

c/s

17.2.3. [IpaBWIbHbBII TATHYTOJLHUK W MPABUILHBINA JBA/IIIATUYTOJBHUK BIUCAHBI B OJIHY M TY K€
OKPYKHOCTb. TO OOJIbIIE: CyMMa KBaJIPATOB JIJIMH BCEX CTOPOH MATUYTOJbLHUKA WA CYMMa KBaJl-
PATOB JTMH BCEX CTOPOH JIBAJIIATUYTOIHHIKA !



17.2.4. JTana tpeyronbhas nupavuga ABC D ¢ I0OCKUMEU TPSIMBIMU yTJIAME TIpH Bepinuue [, B KO-
topoit CD = AD + DB. Jlokaxkute, 9T0 cyMMa ILIOCKUX yTyioB pu Bepimae C' paBHa 90°.

17.3.4. Pasuocroponnuit Tpeyrosbank ABC Brnmcan B OKPYKHOCTb ) U OIMCAH BOKPYI OKPYK-
noctn w. Ha croponax AC' u AB BwiOpaHbl TOuKM P u () COOTBETCTBEHHO TaK, UTO OTPe30K PQ)
npoxoaut depes nentp O tpeyrosbauka ABC. Okpyxkuoctu 'y u I'. octpoensr Ha oTpeskax BP
u C'Q) xax na nuamerpax. Jlokaxkure, uro okpyxuoctu [’y u I'. mepecekaroTcst B IByX TOYKAX, OJTHA
13 KOTOPBIX JIEXKUT Ha {2, a apyras — Ha w.

17.3.6. Yernipéxyrompuuk ABCD Brmcan B OKpy:KHOCTH | ¢ nieaTpom B Touke O. Ero muaronaym
AC u BD neprieHIuKyJIsipHbI U TiepeceKaloTcst B Touke P, npuuém Touka O JIeKUT BHYTPU TPEYTOJIb-
nnka BPC'. Ha orpeske BO Boibpana touka H tak, ato ZBHP = 90°. Onucannast OKpy>KHOCTb W
tpeyrosibauKa P H D BrOpmtiHo nepecekaer orpe3ok PC' B Touke (). Hokaxkure, aro AP = C'Q).

17.4.2. Ocrpoyrosbabiii paBHOGeapennblii Tpeyroibauk ABC (AB = AC) Bumcan B OKPY>KHOCTH
¢ nenrpoM B Touke O. Jlyun BO u C'O nepecexkaior cropousl AC u AB B Toukax B’ u C’ coorBer-
crBeHHO. Yepes Touky C’ mpoBejieHa nipstmast £, mapaJuienbiast npsamoit AC. Jlokaxkure, 94To npsimast £
KacaeTcss OKPY?KHOCTH, OIMCAHHOI 0KoJIo Tpeyrosbauka B'OC.

17.4.8. Jlan BeinyKJibiii 9eTbipéxyroabauk ABCD. Obozuaunm uepe3 [ 4, Ig, Ic u Ip EHTPBI OKPY K-

HOCTEl Wy, Wp, Wo U wWp, BuncaHubix B Tpeyroabanku DAB, ABC, BCD u C DA cooTBeTCTBEHHO.
Oxazajock, uro ZBI, A+ ZIcIxlp = 180°. Hokaxkure, uro L BIgA + LIoIglp = 180°.

16.1.5. Ilers na peope AB xyba ABC' DA, BC1 D, ormerns Touky X, jensintyto pebpo AB B OTHO-
mennn 1 : 2, canras ot Bepmmabl A. [Tpuseure npumep, kak [lers moxker ormernts Ha pédbpax C'Ch
u Ay D; coorBeTCcTBEeHHO TOUKN Y ® 7, 9T00bI TpeyroiabHuk XY Z Obln paBHOcTOpOoHHUM. [Ipmmep
obocHyfiTe.

16.2.3. B kBajgpare ABC'D touku E u F' — cepenunnl cropor BC' u C'D coorserctBento. OTpesku
AFE un BF muepecekatorcss B Touke (. Yro Oosblne: miomamgs Tpeyroabauka AGE wnn miomainb
geTbipéxyroibanka GECF?

’ SIMIGIr0Q BMUHIIrOIASdL dIrelrnony| ‘

16.2.5. Kaxias 60KoBas rpaHb MUPAMUIbI ABJIAETCA IIPAMOYTOJIBHBIM TPEYTOJHBHUKOM, B KOTOPOM
MIPSAMOIT YTOJI MPUMBIKAET K OCHOBAHWIO MUpaMUJIbI. B nmupamuie mposejieHa BbicoTa. MoxeT i oHA
JIEYKATH BHYTPU TTUPAMUJIHI !

IoH

16.3.3. B Ttpeyronbauke ABC nposeiena ouccexkrpuca BL. Ha orpeske C'L Boiopana Touka M. Ka-
carejibHasd B TOYKe B K OKpyzKHOCTH §), onmcannoit okojio Tpeyrojibanka ABC |, nepecekaer jya C'A
B Touke P. Kacarembuble B Toukax B u M x okpyzxkuoctu ') onmmcannoit okosio Tpeyroabanka B LM,
nepecekaroTcsd B Touke (). Jlokaxkure, uro npsimble PQ) u B L napajie/ibHbI.

16.3.6. B npocrpanctse pacnosoxkenbl 2016 cdep, Hukakue jaBe n3 HUX He coBlaaoT. HekoTopbie
u3 cep — KPacHOro IBeTa, a ocTajbHble — 3e/1éHoro. Kask1yto TouKy KacaHusi KpacHON U 3eJIEHOM
cdepbl moKpacwn B cuHuit 1iseT. Haiiiure HanboJibIliee BO3MOXKHOE KOJTUIECTBO CUHUX TOYEK.



16.4.2. B npocrpancTse jnanbl Tpu orpeska Ay As, By By u C1C5, He JjiexKaiue B OJHOMN IJIOCKOCTH 1
nepecekatomuecsd B ogHoit Touke P. Obo3naunM depe3 O;;, HeHTP cdepbl, IPOXoAAIIeil Yepe3 TOUKH
Ai, Bj, Ck n P. ILOK&)KI/ITG, 9TO IIpsAMBIC 01110222, 01120221, 01210212 u 02110122 IIepeceKaroTcd B
OJHOMN TOYKE.

16.4.4. B Koop/IMHATHOM ITPOCTPAHCTBE MIPOBEJIA BCE IJIOCKOCTH C yPABHEHUSIMEI
rrxytz=n

(mpu Beex 1estbix n). OHU pasbuiim mpocTPaHCTBO HA TETPAsIpbl U OKTasApbl. [lycrs Touka (o, Yo, 20)
C PAIMOHAJILHBIMU KOODIMHATAMU He JIEXKUT HU B OJHON NMPOBEJIEHHON I10cKocTh. JloKaxkuTe, 9To
HaiiéTest HaTypaabHoe k, mpu KoTopoMm Touka (kwg, kyo, kzg) JIE2KUT CTPOro BHYTPU HEKOTOPOIO
OKTasIpa pasOueHus.

16.4.8. B tpeyromsuuke ABC menmanst AM 4, BMp n C Mg nepecekarorcest B Touke M. [Toctpoum
OKPYKHOCTB {24, MPOXOJAIINYIO Uepe3 cepeauny orpeska AM u Kacarorryiocss orpeska BC B Tod-
ke My. Ananorunano crpositcst okpyxuoctu Qg u ¢. Hokaxure, aro okpyxuoctu 4, Qp u Q¢
UMEIOT OOIIYI0 TOUKY.

15.1.4. JTan ky6. Touku A, B, C' — cepeaunbl ero pédep (cMm. pucyHok). Yemy pasen yroa ABC?

C

15.2.3. Cymecryer jin terpasap ABCD, B kotopom AB = AC = AD = BC, a cy™MMBI IJIOCKUX
YIJIOB TIpU KaxK 0t u3 Bepmud B u C pasubl o 150°7

IoY]

15.2.5. Jlan octpoyrosbubiii Tpeyroapauk ABC. Oxkpyxuoctu ¢ riearpamu A u C' poxogdar depes
TOUKY B, BTOPUYHO IE€PECEKAIOTCS B TOUKE F' U IEePECeKaloT OMUCAHHYIO OKOJIO Tpeyrosibauka ABC
OKPYKHOCTb w B Toukax D u E. Otrpe3sok BF' nepecekaerT okpyKHOCTh w B Touke (. [lokaxkure,
q10 O — HEHTD ONMUCAHHON OKPYKHOCTU Tpeyroybinka DEF.

15.3.3. Ilponomxkenns memauan AA;, BB; u CC} Ttpeyronbanka ABC' mepecekaioT ero OnucanHyIo
OKPYKHOCTB B TOUKax Ay, By u Cy coorBercrBenno. OKa3ajioch, 4To mioaau Tpeyroabunkos ABCy,
AByC u AyBC pasubl. [lokaxkure, aro Tpeyroabuuk ABC paBHOCTOPOHHUIA.

15.3.6. Ectp nonycdepuyeckas Basa, 3aKpbiTas ILJIOCKON KpBIMKO#. B Baze jiexkar werhipe oj1u-
HAKOBBIX alleJIbCUHA, KacasCh Ba3bl, U OJIUH I'PeiilidpyT, KACAIOMIMIICSI BCEX YETHIPEX AIEJILCHHOB.
Bepno s, 9To BCe 4eThIpe TOYKM KacaHus rpeirppyra ¢ aneIbCuHAMI 00S3aTeTbHO JIEZKAT B OJTHON
wiockoctu? (Bee hpyKThI SIBIISIOTCS TIApAMIL. )



15.4.1. Iapastenorpamm ABC'D takos, uto /B < 90° u AB < BC'. Touku E u F BbeiOpanbl Ha
OKPY?KHOCTH W, OIMCAHHOW OKOJI0 Tpeyroibauka ABC, Tak, 9T0 KacaTe/JbHble K W B 9TUX TOYKAX
npoxoadar depe3 D). Okazanock, uro ZEDA = /FDC. Haiioqure yron ABC.

15.4.7. Hepasuobeapennsniii Tpeyroibuuk ABC Brnmcan B OKPYKHOCTH w. KacarenbHast K 9TOit
okpyzxHOCcTH B Touke C' mepecekaet npsmyio AB B touke D. [lyctb I — 11eHTp OKPYKHOCTHU, BIIHCAH-
noit B Tpeyronbauk ABC. Ilpsambie AI u BI nepecekaior buccekrpucy yria CDB B Toukax (Q u P
coorBercTBenHo. [lycrs M — cepennna orpeska P(Q). /lokaxkure, aro npsamas M npoxogauT depes
cepequny ayru AC'B OKpyKHOCTH w.

14.1.2. KakoBo OTHOIIIeHNE TUIOMA/H 3aKPAIeHHOl JacTh K 6es1oii (BepImHbl Beex
KBaJIPATOB 3a HCKJIOYEHHEM CaMOro OOJIBIIIONO HAXOJATCS B CEPEIMHAX COOTBET-
CTBYIOIIUX CTOPOH)?

14.1.6. B 49eTbIpéxXyro/IbHUKE JUaroHajn MepIeHuKY/IApHbL. B HEero MOKHO BIIHCATH OKPYKHOCTD
1 OKOJIO HEr0 MOYKHO OIHUCATb OKPYKHOCTh. MOXKHO JIN yTBEPKJIATh, 9TO 9TO KBaIpaT?

IOT]

14.2.2. B tpeyrospauke ABC' yron C pasen 75°, a yron B pasen 60°. Bepmuna M paBHOOEIpeH-
HOT'O TIPAMOYTOJIbHOTO Tpeyrosibauka BC'M ¢ runorenysoit BC' pacriojiozkeHa BHYTPH TPEYTOJIbHIU-
ka ABC'. Haitnmure yron M AC.

o0€

14.2.5. Jlana mpaBmibHas TpeyroJibHast upamuga SABC, pebpo ocHoBaHMs KOoTOpoit pasuo 1. 3
Bepmina A n B ocnoBanus ABC npoBesieHbl MeuaHbl OOKOBBIX I'DaHeil, He UMeIoIe 00X TOYeK.
M3BecTHO, 9TO Ha HPSMBIX, COJAEPXKAIIMX 3T MeIUaHbl, jJexkaT pédpa Hekoroporo kKyba. Haiianre
JUIHY GOKOBOIO pebpa IMHUpaMUIbL.

En

14.3.4. Ilmockocth « mepecekaer peopa AB, BC, CD u DA tpeyroabuoit nupamuasl ABC'D B
roukax K, L, M u N coorBercrBerno. Oka3ayoch, uro asyrpannbie yrbl L (K LA, KLM), /(LM B,
LMN), Z(MNC,MNK) u Z(NKD, NKL) pasubl. (3mecy depe3 Z(PQR, PQS) obosnagaercs
JBYIpaHHbIil yros npu pebpe PQ B Terpasape PQRS.) lokaxure, uro npoexiwu BepiumH A, B, C
n D Ha TJIOCKOCTH (v JIeYKaT Ha OJIHOI OKPYZKHOCTH.

14.3.6. [dan suucansbiii gyerbipéxyroibHuk ABCD. Jlyau AB u DC nepecekaiorcs B Touke K.
OxkasaJjiock, aTo Toukn B, D, a TakxKe cepeauabl orpe3koB AC' u K C' jrexxar Ha OTHON OKPYKHOCTH.
Kaxkwne 3nauenus moxker npuaumars yroa ADC?

14.4.4. Tpeyroabuuk ABC (AB > BC(C) Buucan B okpyxkuocth ). Ha croponax AB u BC BbI-
opanbl Toukn M u N coorBercrBenno Tak, aro AM = CN. Ilpavmeie M N u AC nepecekaiorcs B
touke K. I[lycrs P — nienTp BIucaHHO# OKpyKHOCTH Tpeyroiabuuka AM K, a () — TieHTp BHEBIIUCAH-
HO¥ OKpy2KHOCTH Tpeyrosbauka C'N K, Kacatomeiics cropousl C'N. Jlokaxkure, 910 cepeguHa JTyTH
ABC okpy:xuoctu §) paBHOymajaeHa oT Touek P u ().



14.4.6. Cdepa w mpoxoaut depes sepmuny S nupamuibl SABC u niepecekaer péopa SA, SB u SC
BropudHo B Toukax A;, By u C coorBercrBenno. Cdepa (), onucannas okosio nupamuiasl SABC,
HepeceKkaeTcst ¢ w T0 OKPYKHOCTH, JiesKalllelt B IIJIOCKOCTH, Tapasuteabaoit miockoctun (ABC). Tou-
kn As, By u Cy cummerpuanasr ToukaM Ap, By u C otHocuTenbHO cepennu pédep SA, SB u SC
coorBercTBenHo. Jlokazkure, uro Toukn A, B, C, Ay, By u Cy jtexkar Ha o1HOM cdepe.

13.3.4. Tpu nonaprHo Henepecekaomuecs OKPYXKHOCTU Wy, Wy, W, PaJUYCOB T4, Ty, T, JIEXKAT IO
OJIHY CTOPOHY OT IpsMOii ¢ n Kacaiorcsa eé B Toukax X, Y, Z coorBercTBenHo. M3BectHo, uro Y —
cepeuHa oTpeska X 7, ry, = 1, = r, a1, > r. [lycTb p — oana u3 obIMX BHyTPEHHUX KacaTeJIbHBIX K
OKDPYZKHOCTSAIM Wy B Wy, & ¢ — OJIHA U3 OOIIUX BHYTPEHHUX KaCaTeJIbHBIX K OKPY?KHOCTAM Wy U W,. B
[epeceveHn MPsIMbIX P, ¢, t 00pa3oBaJsics HepaBHOOEIPEHHBIN TpeyrobHUK. JlokaxkuTe, 9T0O pajmyc
BIIMCAHHOW B HEI'O OKPYKHOCTU PaBEH 7.

13.3.6. B okpy:xuOCTb {2 Brimcan ocrpoyro/bhbiii Tpeyroabank ABC, B kotopom AB > BC'. Ilycrs
P u () — cepeaunnl MenbIneit u 6osbieii gyr AC okpyzkuaOocTH (), cooTBeTcTBEeHHO, a M — OCHOBaHMe
HIEePIIEHIUKY/IsIpa, OIYIIEHHOT0 U3 TOUYKHU () Ha oTpe3ok AB. JlokaxKure, 9T0 OKPY?KHOCTD, OIINCAHHA
oKoJ10 Tpeyrosabauka BMC, nemut momnosiam oTpe3ok BP.

13.4.2. Brucannast u BHeBNnmcaHHasi cepbl Tpeyroabaoil mupamuasl ABC D kacatorcs eé rpaHu
BCD B pazmmunbix Toukax X u Y. Jlokaxkure, 910 TpeyroabHuK AXY TyHnoyroabHbIi.

13.4.8. B tpeyroipauk ABC Bhmcana OKpPy»KHOCTH w € MEHTPOM B ToukKe I. OKOJIO TpeyrobHU-
ka Al B onmcana okpy)HocTh ['. Okpyx)kHocTn w u [' mepecekatores B Toukax X u Y. Obmue Kaca-
TeJIbHBIE K OKPYKHOCTAM w 1 [ mepecekaiorcs B Touke Z. JlokaxKute, 9T0 OKPYKHOCTH, OIMUCAHHBIE
okoJio TpeyroibHukoB ABC' u XY 7| kacatoorcs.

12.3.2. Yepes BepImHbl OCHOBAHUS YeTHIPEXYT0IbHON nupamu bl S ABC' D npoBeieHb! MpsiMble, Ta-
paJuIesIbHbIe TPOTUBOIOJIOKHBIM GOKOBBIM pebpam (depes Bepiinny A — napasiensao SC, u Tak ja-
Jiee). DTu YeThIpe IPsMbIe [IEPECEKINCh B 01HOI Touke. [okaxkure, uro yerbipexyroibuuk ABCD —
apaJijieJIorpamMM.

12.3.8. Bomykuibtit gersipéxyroabuuk ABCD takos, uro AB - CD = AD - BC'. Jlokaxute, 4TO

LBAC + ZCBD + £ZDCA + LZADB = 180°.

12.4.4. /Tana mupamuga SA; A, ... A,, ocHOBaHHE KOTOPOW — BBIMYKJIbIHI MHOTOYTOJBHUK AjAs . ..
... A, g kaxxgoro ¢ = 1,2,...,n B IJIOCKOCTH OCHOBaHWS MOCTPOWJIM TpeyroabHuk X;A;A;iq,
paBHbIH TpeyronbHUKy SA; A; 11 1 Jlexkamuii o Ty e CTOpoHY oT npsimoit A; A; 1, 9T0 U ocHOBaHUE
(Mbr Iostaraem A, 1 = A;). Jlokazkure, 9T0 OCTPOEHHBIE TPEYTOJIBHUKN TIOKPBIBAIOT BCE OCHOBAHUE.

12.4.6. Touku A, By, C; Beibpans! Ha cropoHax BC', CA u AB tpeyrosbauka A BC' cOOTBETCTBEHHO.
Oxkazasiock, uro AB; — AC, = CA; — CB; = BCy; — BA;. Ilycts Oy, O u Oc — IEHTPBI OKPY K-
HOCTE#, OIMCAHHBIX COOTBETCTBEHHO OKO0JIO0 Tpeyroiabuunkos ABiCy, AiBC; u A;B,C. [lokaxure,
YTO MEHTP OKPY2KHOCTH, Brucanuoit B TpeyroibHuk O 00, coBIaaeT ¢ MEeHTPOM OKPYKHOCTH,
Brmcannoit B Tpeyroibank ABC.

11.3.3. Ha okpyzkHOCTH, ONTUCAHHON 0KOJ10 TIpsiMmoyroibinka ABC' D, Beiopana Touka K. Oka3aioch,
gro npsmass C'K mnepecekaer orpe3ok AD B Takoit Touke M, uro AM : MD = 2. Ilycte O —
IEHTP MpsSMOYyToJIbHUKA. JloKaxkuTe, 94T0 TOUKa IepecedeHust MejuaH Tpeyroiabauka OK D jexut
Ha OKPY’KHOCTH, OIMUCAHHON 0K0J10 Tpeyroybauka COD.



11.3.6. Ocrpoyrosbabiii Tpeyroabuuk ABC' Bimcan B OKpY>KHOCTB w. KacareabHble K w, TPOBEJICH-
Hble depe3 Touku B u (') mepecekaiT KacaTe/JbHYI0 K w, MPOBEJIEHHYIO Uepe3 TOUKy A, B TOUKax
K un L coorBercrBenno. [Ipsimasi, mpoeenennas gepe3 K mnapasienbao AB, mepecekaeTcs ¢ MpsMOit,
npoBejierHoi Yepe3 L napasiensao AC, B touke P. Jlokaxwure, uro BP = CP.

11.3.7. Baca HapucoBaJ Ha IJIOCKOCTH HECKOJIBKO OKPY>KHOCTE 1 IIPOBE BCEBO3MOXKHBIE O0IIIE Ka-
caTeJbHBIE K KasK/I0i mmape 3Tux oKpyzkHocTeil. OKa3aa0ch, ITO MPOBEIEHHBIE TIPSIMbIE COIEPKAT BCE
CTOPOHBI HEKOTOPOTO TpaBuibHOro 2011-yroyibaunka. Kakoe HamMeHbIlee KOJTMYECTBO OKPYKHOCTEM
MoOr' HapucoBaTh Bacs?

11.4.2. Ha croporne BC' mapastenorpamma ABCD (LA < 90°) ormedena Touka 1 Tak, 4TO Tpe-
yroabank AT'D — octpoyrosbabiit. [Iycte O, Oy u O3 — HEHTPHI ONMMCAHHBIX OKPYKHOCTEH Tpe-
yronsunkos ABT, DAT u C DT cooTBeTCTBEHHO (CM. PHCYHOK).

Hokaxkure, aro oproreHTp Tpeyroibanka 010503 jtexxut Ha npsimoir AD.

11.4.4. Tlo mocce B ojaoM Hampasierauu eayT 10 aBromobuieii. [Tlocce mpoxouT depe3 HECKOJIbKO
HaCeJICHHBIX MMYHKTOB. KaxKiprii m3 aBTOMOOMIEH €J1eT ¢ HEKOTOPOil MOCTOSIHHON CKOPOCTHIO B Ha-
CEeJIEHHBIX IIYHKTaX U C HEKOTOPOW JAPYTOil MOCTOSHHOI CKOPOCTBIO BHE HACEJEHHBIX ITYHKTOB. i
PA3HBIX aBTOMOOMJIEN TH CKOPOCTH MOT'YT OTJIMYaThed. Biosb 1mocce pacnosoxkeno 2011 dirazkkos.
NzBecTHO, 9TO KaXK/IbIil aBTOMOOU/Ib MIPOEXAJ MUMO KarKJI0ro (hJIakKkKa, MPUIEM OKOJIO (PJIaXKKOB
00roHOB HE TTPOUCXOIMJIO. JloKaxKuTe, 9TO MUMO KaKUX-TO JABYX (PJIAZKKOB aBTOMOOWIN IIPOEXAIU B
OJTHOM W TOM K€ TIOPSIJIKE.

11.4.8. Jlan nepauobepennbiit Tpeyroabauk ABC. Ilycrs N — cepenuna jgyru BAC ero onmcan-
HOIl okpyxKHOCTH, a8 M — cepenuna croporbl BC. Ob6o3naunm 4depes [; u [o MEeHTPHI BIUCAHHBIX
okpyzxHOcTeil TpeyrosibHUKOB ABM u AC'M coorBerctBenno. /lokaxkure, aro Ttouku I, Is, A, N
JiezKaT Ha OJHOU OKPYZKHOCTHU.

10.3.1. Kaxkaplit KareT npsMOyTOJbHOIO TPEeYroJbHUKa YBEInIuiIn Ha exauauily. Moria ju ero ru-
IOTEHY3a YBEJIMIUTHCs 6ojtee ueM Ha v/2 ?

10.3.3. Yernipéxyrompauk ABC'D Buucan B okpyzkHOCTE ¢ quamerpom AC. Touku K u M — mpo-
exrn BepimH A u C' coorBeTcTBeHHO Ha npsimyto BD. Yepes Touky K mpoBejieHa mpsiMast, Tapai-
nebHast BC' u nepecekatoriass AC' B rouke P. Jlokaxkure, uro yroa K PM — mpsiMoii.

10.3.5. Vbl TpeyroabHuKa «, (3, 7 YAOBIETBOPAIOT HepaBeHCTBaM sina > cos 3, sinf8 > cos7,
sin~y > cos a.. Jlokaxkure, 9T0 TPEYTOJHLHUK OCTPOYTOJILHBIH.



10.3.6. B ocuoBanuu dyerwipéxyrosbaoii nupavuibl SABCD nexur napasienorpamym ABCD. [o-
KayKnTe, 9TO JIs 1000l Touku O BHYTPU HMUPAMUJIBI CyMMa 00bEMOB TeTpasipoB OSAB u OSCD
paBHa cymme 00bémoB Terpasdapo OSBC u OSDA.

10.4.3. Yernipéxyronpank ABC'D Brimcan B OKPYKHOCTD W, & €r0 JINArOHAJIH TIEePECEKAIOTCs B TOU-
ke K. Touku My, My, M3, M, — cepenunnt nyr AB, BC, CD, DA (He copepzKammux JIpyrux BepIimH
YeTHIPEXYTOIbHUKA) cooTBeTcTBeHHO. Touku [1, s, I3, I4 — TEHTPBI OKPYKHOCTEl, BINCAHHBIX B
tpeyrosibauku ABK, BCK, CDK, DAK coorBercrBenno. /lokaxkure, aro mpsmbie Mily, Msls,
Msls, M1, nepecekaroTcd B OJHOI TOUKE.

10.4.6. MoryT /iu 4eThIpe IEHTpa BIHUCAHHBIX B T'DAHU TeTPa’/ipa OKPYKHOCTEH JieXKaTh B OJHOM
IJIOCKOCTH !

09.3.4. B ocrpoyronbaom HepapHoOeapennom tpeyrosbiunke ABC uposenena Boicora AA’ u or-
MeueHbl TOUkn H n O — ToUKa mepecevdeHus BHICOT U MEHTP ONMMCAHHON OKpy:kHOCTH. [loKakuTe,
YTO TOYKA, CUMMETPUYHAA IEHTPY OIMUCAHHONI OKPYKHOCTH Tpeyrojbanka HOA’ oTHOCHTEIEHO TIPS
moit HO, jtexkut Ha cpefHeil uaun Tpeyroiabanka ABC.

09.3.6. Touka D ma cropone BC' octpoyrosbHOro Tpeyrosbauka ABC' takoBa, uro AB = AD.
OKpyzKHOCTh, ONMCaHHas OKOJIO Tpeyroibuuka ABD, mepecekaer cropony AC B Toukax A m K.
[Ipssmast DK mepecekaeT mepHeHIuKy/sp, onyineHabii u3 B #wa AC, B Touke L. Jlokaxkure, 9TO

CL = BC.

09.4.3. B Tpeyroabnoit nupamuge ABC D Bce miockue yriibl IIPH BEPIIUHAX — He TPAMbIE, 8 TOUYKN
nepecedennsi BICOT B Tpeyrosibaukax ABC, ABD, AC'D nexar na ojnoii mpsimoii. Jlokazkure, 910
IEHTP OMUCAHHON cepbl MUPaMUIb JIEKUT B IJIOCKOCTH, TPOXOJIAIeil uepe3 cepenabl pebep AB,

AC, AD.

09.4.7. Ha croponax AB u BC napannenorpamma ABC D Boibpansl Toukn A; u C] cOOTBETCTBEHHO.
Orpesku ACY u C'A; nepecekaiorcs B Touke P. OnmcanHble OKPYKHOCTH TPEYTrOJbHUKOB AA| P u
C'C P BropuvHO 1epecekaioTcs B Touke (), yiexkanieit BuyTpu Tpeyrosbauka AC'D. Jlokaxure, 910

/PDA = /QBA.



