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BBegeHue

Ecnu 6v1t xomume HAyyumsvcCs niasanisv, mo
cmeno gxooume 8 800)/, a ecjiu xomume

HayyumoCcs pewams 3a0adu, mo pewavime ux!
/1. Ilotia

OKpyXKHOCTH Kak Te€OMEeTpHUYecKue (UTypbl paccMaTpUBAIOTCS C HadaJlbHOU
KoJbl. X u3yyeHue B HaYaJIbHOW MIKOJIE U B 5-6 KilaccaX OCYIIECTBIISIETCS, B OCHOB-
HOM, Ha HaIJISIIHO-UHTYUTUBHOM ypoBHE. B Kypce reomeTpun 7 Kjacca, KOrja ydanecs
OPUCTYNAIOT K M3YYEHHIO CHCTEMAaTHYECKOro Kypca reoMeTpuu, Jaétcs GopmaibHOe
OIpe/IeNIEHNE OKPYKHOCTH KaK I'€OMETPUYECKON (PUIypbl, COCTOAIIEH M3 BCEX TOUEK
MJIOCKOCTH, PACIIOJIOAKEHHBIX Ha 33JaHHOM PACCTOSHUU OT JJAHHOM TOYKH ATOW MIJIOCKO-
cti. OCHOBHBIE TEOPETUUECKUE BOMPOCHI, CBA3AHHBIE C OKPYKHOCTSIMH, paccMaTpHBa-
I0TCS B 8 KJlacce: B3aMMHOE PACIOJIOKEHHUE TIPSIMOM M OKPY>KHOCTH; MOHSATHE KacaTelb-
HOM K OKpPY’KHOCTHU; TOHATHUS LIEHTPAJIBLHOTO U BIMCAHHOI'O YIJIa; TEOPEMA O BHUCAHHOM
yIJie; TIOHSTHS BIMCAHHOW M OMUCAHHOM OKPY>KHOCTH; CYIIECTBOBAHWE M €IUHCTBEH-
HOCTb OKPY>XHOCTH, OIMCAaHHOM OKOJO TPEYrOJIbHMKA; CYIIECTBOBAHME U €JUHCTBEH-
HOCTb OKPY>KHOCTH, BIINCAHHOMN B TPEYT'OJIbHUK; YCIOBHSI, IPU KOTOPBIX OKPY>KHOCTh MO-
KEeT OBITh OMKCaHa OKOJIO YETHIPEXYTOJbHUKA WM BIKCAaHA B YETHIPEXYTOJIbHUK.
B 9 xacce K OKpY»KHOCTSM BO3BPAIAIOTCS MPU M3YUYEHHUH TIaBbl «/[mMHa OKpykHOCTH
U IUIONIA/Ib KPyTa», B KOTOPOM, TOMUMO 3asiBJICHHBIX B Ha3BaHUU (POPMYII, paccMaTpu-
BAIOTCS OKPY>KHOCTH, OTUCAHHBIE OKOJIO PaBUIIbHBIX MHOTOYTOJIbHUKOB U OKPY>KHOCTH,
BIIMCAHHBIE B MPABUJIbHBIE MHOTOYTOJIbHUKHU.

K coxainenuto, JIMTENbHOCTh U3YUEHUsI MaTepualla He TapaHTUPYeT KayecTBa €ro
YCBOEHUS, KOTOPOE JIOJKHO MPOSIBIATHCSA B YMEHUH PELIATh CaMble pa3HOOOpa3HbIE 3a-
Ja4v Ha OKPYKHOCTH. A Be/lb MaTepHUAJl TEMbI BAXKEH, SIBISETCS MPAKTUYECKH 3HAUHMMBbIM
U UMeEeT JanbHeilllee pa3BUTHE B Kypce CTepeoMeTpuu. BaxkeH, B 4aCTHOCTU, TOTOMY
YTO MPU PELICHHUH 337a4 Ha OKPY>KHOCTHU UCIIOJIb3YETCS Psii IPUEMOB, PEAKO UCIOJIb3Y-
€MBIX IIPU PEIICHUH 33/1a4 110 JPYTUM TeMaM IeOMETPHUH, HAIPUMED, BBITIOJIHEHHUE ONpe-
JENEHHBIX IONOJHUTEIBHBIX TOCTPOCHUH, 0€3 KOTOPBIX 337a4a PEIIeHa ObITh HE MOXKET,
MEPEKIIF0YEHNE BHUMAHHUS C OJTHOM U3 JBYX MEPECEKAIOUIUXCS OKPYKHOCTEN HA IPYTYIO
U Ipyrue. SBisercs NpakTHYeCKU 3HAYUMBIM, TaK KaK OKPY>XKHOCTb — 3TO (pUrypa, ¢ Ko-
TOPOM YEJIOBEK Yallle BCEro CTAJIKUBAETCA B IOBCETHEBHOM JKU3HM, JPYIMX HayKax (30-
JIUAKaJIbHBIN KPYT, aCTPOHOMUYECKUHN KPYT, apajyien U MEpUIMaHbl, SKBATOP, KPYIJjioe
AJIpO KJIETKH U TakK Jajiee), apXUTEKType U UCKyccTBe. [lanpHeiee pa3BUTHE TEMBI ITPO-
WCXOJIUT MPU U3y4eHUu chepbl 1 KOMOMHAIUK chepbl C MHOTOIPAHHUKAMU B CTEPEOMET-
puun. YtoObl pemuTh 3aauy Ha cepy, KOMOMHAIMIO MHOTOIPaHHUKA U cepbl, HAJ0
onpeaen€HHbIM 00pa30M MOCTPOUTh CEYEHHUE U PEIIUTh COOTBETCTBYIO IUIAHUMETpHUYE-
CKYIO 3a/1auy.

UToO0bl pebdsiTa, 3aMHTEPECOBAHHBIE B CBOMX 3HAHMSX MO MAaTEMATHKE, XOPOUIO
yMeJlU peliaTh caMble pa3HooOpa3HbIe 3a/1a4k, B TOM YUCIIE U Ha OKPYKHOCTH, HE00XO0-
JTUMO:



- TPAaMOTHO C METOJMYECKON TOYKH 3PEHUs MOAOUpaATh YNPAKHEHUS U 3aJladu Ha
dbopMHUpOBaHUE YMEHUS TPUMEHSTD MOJTYyYEHHBIC 3HAHUS;

- IPaBUJIBHO OPraHU30BbIBAaTh PabOTy HAJl 3a/JaYHBIM MaTEPUAIOM.

[Tosicaum ckazannoe. [IpemaraemMslil yuanmmcst 3aa4Hblii MaTepuai J0HKeH ObITh
onpeaenéHHbIM 00pa3oM crpynnupoBaH. llepBoHadanbHO clieyeT BbIICIUTh, PEIIUTh U
3alIOMHHATH OCHOBHBIE (KJIFOUEBBIE) 3a/1a4, KOTOPBIE SIBISIOTCA COCTABHOM YacThbIO pe-
HIEHUSI MHOTHUX 0oJiee CIOXKHBIX 3a/1a4. [locTeneHHo yCcnoxHssa penaemMble 3a/1a4u, Ipo-
JEMOHCTPHUPOBATh, KaK 3HAHWE KJIIOYEBBIX 3a7a4 MOMOraeT IMOoJy4yaTh pelIeHHe Ooiiee
CJIOXHBIX 3a7a4. Cpeau pelraeMblx 3a/iay JOJKHBI OBbITh U 33/1a4u MPONEAEBTUYECKOTO
IJIAaHA, KOTOPBIE SBIIAKOTCA KIIOYEBBIMHM JUIS PELICHHUS CTEPEOMETPUYECKUX 3a1ad.
HaGop xiroueBbIX 3a/1a4 O paccMaTpuBaeMoOi TeMe JOJIKEH OBITh MOMHBIM. [Ipu perie-
HUU OO0JIee CIOXKHBIX 3a/1a4 MOJIE3HO 00pallaTh BHUMAaHUE Ha KJIIOYEBbIE 3a7a4u, KOTO-
pbI€ UCIIOIB30BAIUCH B PEIIEHUH, ISl MX JIyUYIIEro 3allOMUHAHMSL.

[Tox mpaBuIIbHOM OpraHu3aleil paboThl HaJl 3a/layaMu, B MIEPBYIO O4Yepe/Ib, TOBBI-
HIEHHOT'O YPOBHS CJI0KHOCTH, IOHUMAETCS

- aHaJIM3 TEKCTa 3a/1a4u;

- IOMCK pELIEHUs 3aa4H;

- IPOTHO3UPOBAHMUE;

- BbIpa0OTKa TUIaHa PEIICHUS 3a]auH;

- TPaMOTHOE, JIOTUYECKHU BBICTPOEHHOE O(DOPMIIEHUE PELIEHUS;

- aHAJIU3 pEUICHUS;

- UCCJIEI0BAHUE 3a/1a4H;

- IOUCK APYTUX CIIOCOOOB pELICHHUS;

- BBIJCJICHUE TPUEMOB 1 METOA0B, UCIIOJIb30BAHHBIX B PEIICHHUH; BBIICICHUE YaCT-
HBIX WK 0oJiee OOIIUX CIy4YaeB.

DT0 03HAYaET, YTO Ha MEPBBIH IJIaH B ITPOLIECCE PELICHUS 33]1a4 CIEAYET BbIIBUTaTh
(dbopMHpoBaHUE MPUEMOB YMCTBEHHOM NEATEIBHOCTH, HEOOXOJUMBIX Ul OCYILIECTBIIE-
HUS TI000¥ TBOPUYECKOM M HCCIICIOBATEIHCKOM NESITEIIEHOCTH.

Jlrobas u3ydaemasi Ha ypokax TeOpHusi BakHa HE TOJBKO caMa 1o cebe, HO U Kak
CPEACTBO, anmnapar JJisl pemenns 3aaad. [[oaToMy yunTtens T0mKEH JOBOIUTh U3YYEHUE
TEOPUU C yYAIIUMHUCS O OBJIAJICHUSI MU COOTBETCTBYIOIMMH METOJIaMH PEILICHUS 3a-
nad. OBiajieHue ke O0IMMHU MOAXO0IaMH K PEUICHUI0 HECTAaHAAPTHBIX 3a/1a4 MOMOXKET
y4aIlyMcs PaBUIIbHO BEIOUPATh U PEaTU30BbIBATH ST METO/IbI MPU PEIICHUH KOHKPET-
HOM 3aJ1a4M, B TOM YMCIIe U TPUKIAJAHOro Xapakrepa. Ecnu y yuurens He xBaraet yueO-
HOT'O BPEMEHM Ha JIOBEJICHUE /10 OBIAJACHUS yYAIIMMUCA METOAAMH pEUICHUs 3a7a4 Ha
OCHOBE M3Y4YEHHOH TEOPUH, TO TaKyl0 pabOTy MOKHO OCYIIECTBIATh B paMKax (haKyib-
TaTUBHBIX 3aHATUUN U DJICKTUBHBIX KYPCOB.

B nanHOM moco6uu, npeaHa3Hau€HHOM ISl YUUTENIeH MaTeMaTUKU, AJIs yJaIuxcs
CPEIHUX IIKOJI, MHTEPECYIOIIMNXCS MaTEMaTUKOM, JJIsI CTYJEHTOB IE€Iaroru4eckoro
HarpasjeHus (Mpopuib MaTeMaThKa) MPUBOAUTCH MOAOOPKA 33Ja4HOrO0 MaTepHala,
CBSI3aHHOT'O C OKpYyXHoOCTsMHU. [Ipenyaraemple 3a1adyd ¢ METOJUYECKON TOUKHU 3PEHHUS
pa30uThl Ha ClIeyIOUIME TPYIIbI: KIIOYEBbIE 3a/1a4u; 3aa4u sl POPMUPOBAHUS yMe-
HUS BUJIETh U MCMOJb30BaTh KIFOUYEBBIE 3a/1a4M B IPOLECCE PELICHNUS; 3a1a491 OBBIILIECH-
HOT'O YPOBHS CIIOXHOCTU. PaccMaTpuBaroTCs 3aJ1a4yi Ha OKPY>KHOCTH, Ha B3aUMHOE pac-
IIOJIOKEHUE TMPAMON M OKPY>KHOCTH, HA B3aMMHOE PACIIOJIOKEHHE OKPYKHOCTEH, Ha



BIIMCAHHBIC K OIITMCAHHBIC OKPY’KHOCTH. BI)II[GJIGHBI MCTOJbI N HpI/IéMI)I peuICHuA 3a1a4,
PACKPBIThI 06HII/IC IMOoAXO0Abl K PCHICHUTIO 3a/1a4.

Cooeporcanue
Ilpezenmayus Ne 1. Knroueevie 3a0auu
Ilpezenmayus Ne 2. Heciioscnble 3a0auu Ha

OKPYHCHOCHIU C KPACUBHIM PeUieHUeM
Ilpezenmayus Ne 3. ClioxcHble, HO peutaemble, 3a0a4U HA

OKpYJCHOCIU

[IpennokeHHbIC MaTepHabl MOTYT OBITH HCITOJIb30BAaHbI HA YPOKaX I€OMETPHUH, Ha
aTare 0000IIarIIero MOBTOPEHUs B 9 Kilacce, Ha dTare MoJArOTOBKUA K €JIMHOMY T'OCy-
JApCTBEHHOMY PK3aMeHy poduibHOro ypoBHs B 11 Kitacce, a Tak:ke pacCMOTPEHBI Ha
(haKyJIbTaTUBHBIX 3aHATHSIX WM HA COOTBETCTBYIOIIEM JJICKTUBHOM Kypce IS yda-
mumxca 9 wim 10-11 xiaccos.



Y10 Hago 3HaTb U YMeTb

OcHoOBHasi TeOpHsi, KOTOpas JISKUT B OCHOBE PEILICHUSI 33/1a4 Ha OKPY>KHOCTHU, BXO-
JUT B MPOrPAMMHBIN MaTepHral Kypca reOMEeTpUr. ITO CIEIYIOIIHNE MTOHATHS, CBOMCTBA
U (haKThl, CBSI3aHHBIE HEMOCPEJACTBEHHO C MOHSITHEM OKPYXHOCTh: MOHSATUE LEHTPAJIb-
HOT'O U BIIMCAHHOTO YTJia; U3BMEPEHHUE IIEHTPATBHOTO ¥ BIUCAHHOTO yIJia C TOMOIIBIO yT-
JIOBBIX BEJIMYUH COOTBETCTBYIOMIMX YT OKPY>KHOCTH; CBOMCTBO MEPECEKAIOIIMNXCS XOP
OKPY>KHOCTH, TIOHATHE KacaTeJIbHOM K OKPY>KHOCTU U €€ CBOMCTBA; CBOMCTBO KacaTellb-
HBIX K OKPY)KHOCTH, MPOBEAEHHBIX U3 OJHOW TOYKU. B mporuecce pemieHus 3agad Ha
OKPY>HOCTb, BIIMCAHHYIO B TPEYTOJbHUK, U OKPY>KHOCTh, OIIMCAHHYIO OKOJIO TPEYTOJIb-
HUKa, HaJI0 XOPOIIIO 3HATh, UTO: TOYKA MIEPECEUCHUS OMCCEKTPUC TPEYTOIBHHUKA — IICHTP
OKPY>KHOCTH, BIMCAHHOW B TPEYTOJbHHK; TOUKA MEPECEUCHHS] CEPEANHHBIX MEPIICH/IN-
KYJISIPOB K CTOPOHAM TPEYTOJIbHUKA — LIEHTP OKPYKHOCTH, OITMCAHHON OKOJIO TPEYToJib-
Huka. Eciu n1ana okpy»KHOCTh, BHUCAHHAS B YETHIPEXYTOJIBHUK, TO, 3HAYUT, CYMMBbI JJIUH
MPOTUBOJIEKAIIUX CTOPOH ITOr0 YETHIPEXYroJibHUKAa paBHBL. HaoOopoT, eciau cyMmbl
JUTUH MPOTHUBOJICKAIIMX CTOPOH YETHIPEXYTOJIbHUKA PABHBI, TO B 3TOT YETHIPEXYTOJILHUK
MO>KHO BIICATh OKPY>KHOCTh. ECiiH 1aHa OKPYKHOCTH, OIMCAHHAS OKOJIO YETHIPEXYTOJIb-
HUKA, TO CyMMa BEJIMYMH MPOTUBOJICKAIIUX YTJIOB ATOTO YETHIPEXYTOJIbHUKA paBHA
180°. Ecnu ke cyMMa BeIMYMH NPOTHBOJEKALIUX YIJIOB YeThIPEXYrOIbHUKA pPaBHA
180°, T0 0K0JI0 5TOr0 YETHIPEXYTONBHIKA MOKHO OIUCATh OKPYKHOCTh. B Oolee cioxk-
HBIX 33/1a4ax BCTPEYAETCS MOHITHE BHEBNUCAHHOU OKPYHCHOCHU mpeyeonvbHuKa. Jlanum
ONpe/iesICeHHEe BHEBIUCAHHON OKPYKHOCTH: OKPY>KHOCTbh, Kacarolascsi OIHOW U3 CTOPOH
TPEYTOJbHUKA U TIPOJIOJDKEHUH IBYX JIPYTUX CTOPOH, HA3bIBACTCSI BHEBIIUCAHHOM OKPYXK-
HOCTBIO TpeyroJibHuKa. JIt000il TpeyrojbHUK UMEET TPU BHEBIUCAHHBIX OKPY>KHOCTHU

(puc. 1).

Puc. 1



Ternepb 0 PacmnoyIOKEHUU JABYX OKPYKHOCTEU. J[BE OKPYKHOCTU MOTYT HE UMETH
oOLIMX TOYEK, MPU ATOM OJHA U3 HUX MOKET pacrojiaratbcs BHYTPU APYrol WM BHE
npyroid. JIBe OKpy>XKHOCTH MOTYT UMETh TOJIBKO OJIHY OOITyI0 TOUKy. B 3TOM ciydae ro-
BOPSAT, YTO OKPY>KHOCTH KacaroTcs. KacarbCsi OKpy>KHOCTH MOTYT BHEIIHHM U BHYTpPEH-
HUM 00pa3oM. B nepBom citydae ofjHa OKpYKHOCTb JIEXKHUT BHE IPYTroil (OKPYKHOCTH Ka-
CaroTCsl BHEIIHUM 00pa3oM), BO BTOPOM — OJIHA OKPYXKHOCTb JIEKUT BHYTPU BTOPOMH
(OKpYKHOCTH KacaroTcsi BHyTPEHHUM 00pa3om). Ciyyau KacaHusl OKPYKHOCTEH mpen-
CTaBJIEHBI Ha pucyHKax 2 U 3. Ha 3Tux pucyHKax npoBeAEHBI U OOIIME KACATEIbHbBIE K
OKPY>KHOCTSIM.

| — o0miasg xacarenbpHas m, n — o0IIHe KacaTeJIbHbIE

Puc. 2 Puc. 3

[Ipu pemiennn 3aa4, B TOM YHUCIIE HA OKPYKHOCTH, UCTIOJIB3YIOTCS pa3InUHbIE ME-
TOJIBI IOKA3aTeNbCTB. Hapsmy ¢ mpsMbIMU JOKA3aTEIbCTBAMHU, B KOTOPBIX PACCYKICHUS
BEAYTCS OT TOr'0, YTO JJAHO M YTO U3BECTHO, JOKA3aHO, K TOMY, YTO HAJ0 JI0Ka3aTh WUJIU
BBIYHCIIUTh, UCHOJIB3YIOTCS J10KA3aTEIbCTBA KOCBEHHBIE: «OT MPOTUBHOIO» U pa3Aeiu-
TeNbHbIE. B mpe3eHTanun npeAacTaBlIeHO MHOTO 3a/1a4, PEIIEHUE KOTOPBIX MPOBOJIUTCS C
MTOMOIIIBIO TIPSIMBIX JOKA3aTEIbCTB. X0UETCS YyTh MOAPOOHEE OCTAHOBUTHCS HA TEX BU-
Jax JI0Ka3aTelIbCTB, KOTOPBIE peXke BCTpedaroTcs B mKoje. Crnocod 10Ka3aTenbcTBa «OT
MIPOTUBHOT0» COCTOUT B CJIEAYIOIIEM: YTOOBI YCTAHOBUTH HICTUHHOCTH TEOPEMBI, JIETIa0T
MPEAINOJI0KEHUE, UTO OHA HEBEPHA. Toraa BepHO €€ oTrpunianue. Mcxoaa us atoro, npo-
BOJISIT PACCYKACHUS U IPUXOJIAT K TOMY, UTO OJHOBPEMEHHO BEPHO KaKOE-TO YTBEPKIE-
HUE U €r0 OTPULIAHUE, YTO HEBO3MOKHO. 1103TOMY TOBOPAT, YTO MOJIYYEHO MPOTUBOPE-
4yye, ¥ Ha 3TOM OCHOBAHHH JIEJIAOT BBIBOJI, YTO MPEANOJIOKEHUE HEBEPHO U, 3HAUUT, TEO-
peMa aoka3zaHa. PaznenurenbHble 10Ka3aTelIbCTBA UCIIOJIB3YIOTCS B TEX CIy4dasiX, KOraa
BO3MOYKHBI HE JIBA, 4 HECKOJIbKO BAPUAHTOB PA3BUTHS paccMaTpuBaeMon cutyanuu. [le-
pedupasi 3TH BapuaHThI M IPUXO/SI K MPOTUBOPEUHIO BO BCEX CIydasx, KPOME TOTO, KO-
TOPBIM yKa3zaH B (OpPMYJHUPOBKE TEOPEMBI, JieJaeM BBIBOJI, YTO TeopemMa BepHa. MeToj
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«OT IIPOTUBHOTI'0» YaCTO BCTPCUACTCA IIPHU JOKA3aTCIILCTBC TCOPCM B IIKOJIC, C pa3aciin-
TCJIBHBIM MCTOAOM JOKAa3aTCJIbBCTBA MaJIO KTO N3 IIKOJILHHUKOB 3HAKOM.

m [IpuBeném nokazaTenbCTBO TEOPEMBI «ECiu 8 uemvipeéxyeoibHuKe CyMmbvl ONUH
NPOMUBONOTIONCHBIX CIMOPOH PAGHbL, MO 8 IMOM YEMbIPEXY20NbHUK MOICHO GRUCAMD
OKPYIHCHOCHIbY.

Hano: ABCD — yetsipéxyronbsauk, AB+CD=BC+AD.

Jlokazath: B ABCD M0HO BIHCaTh OKPY>KHOCTb.

Jloka3aTelbCTBO:

[Toctpoum OKpyxkHOCTh, KOTOpas kacaeTcs ctopoH AB, AD u BC uetsipéxyronb-
Huka. L{eHTp 3T0# OKpyKHOCTU — TouKa mepeceuenus ouccexkrpuc yriioB ABC u BAD
4eThIpEXYToJbHNUKA. Toraa cropona CD 4eTbIpEXyroibHUKA MOKET:

a) mepeceKaTb OKPYKHOCTh B JIBYX TOUYKaX;

0) HE UMETh C OKPYKHOCTBIO OOITUX TOYEK;

B) UMETH C OKPY’KHOCTh OJIHY OOLIYIO TOUKY (KacaTbCsi OKPYKHOCTH).

PaccmoTpum ciyyaii a).

[Ipeanonoxum, uto CD nepecekaer OKpyKHOCTh B IBYX Toukax. Yepe3 Touky C
NMpOBeAEM KacaTelbHYI0 K OKPY>KHOCTH, KoTopas nepeced€t npsamyro AD B Touke M,
touka M He nexut Ha oTpeske AD (puc. 4). ITo ycnosutro AB+CD = BC+AD (1). Ho
yeTeIpéxyronbHuk ABCM omucan okosio okpyxkHoctH, mostomy AB+CM=BC+AM (2).
N3 paBenctra (2) Berarem paBeHcTBo (1). [Tomyaum CM—-CD=AM-AD, CM—CD=DM
i CM=CD+DM, yero 0wITh He MOKeT, Tak kak Touku C, D m M He nexxaT Ha omgHOM
npsimoit. 3Haunt, CD He MOKeT mepecekaTh OKPYKHOCTh B IBYX TOUKaX.

Paccmotpum cityuaii 6).

[Ipeanonoxum, uro CD He uMeeT ¢ OKPYKHOCThIO 001X Touek. Yepes Touky C
MpOBEAEM KacaTelbHYI0 K OKPYXKHOCTH, KOTopasi nepecedét npsimyro AD B Touke N,
touka N nexut Ha orpeske AD (puc. 5). Ilo ycnosuto AB+CD=BC+AD (1). Ho 4etsi-
péxyronsauk ABCN ommcan okoino okpysxkHocty, moatomy AB+CN=BC+AN (2). U3 pa-
BeHcTBa (1) BeiuTeM paBeHcTBO (2). [lomyuum CD—CN=AD—-AN, CD—CN=DN unu
CD=CN+DN, gero 66ITh HE MOXeT, Tak Kak Touku C, D u N He 51e)kat Ha OHOM MPSMOH.
3nauut, CD He MOXET HE UMETh C OKPYKHOCTbIO OOLIUX TOYEK.

A ) M A N D

Puc. 4 Puc. 5



N3 paccMoTpenus cirydaeB a) u 0) cienyet, uto cropoHa CD uetsipéxyronsanka ABCD
UMEET C OKPY>KHOCTBIO OAHY OOIIYI0 TOYKY, TO €CTh KacaeTrcsi OKpYXHOCTU. OKpyxK-
HOCTb, Kacatomasicsi ctopoH AB, AD, BC uetsipéxyronsarka ABCD, kacaetcst u cto-
ponsl CD storo dersipéxyronbuuka. CnenoaresibHo, B ABCD MOHO BIMCaTh OKpYX-
HOCTb.

AHQJIOTMYHO JT0Ka3bIBAETCS TeOpeMa: «ECIIH B 4ETBIPEXYTOIBHUKE CyMMa BEJINYNH
IPOTHBOJIEKAMUX yIioB paBHa 180, To 0KOJIO 3TOrO YeTHIPEXYTONBHUKA MOKHO OIH-
caTb OKpYXHOCTb». [Ipn nokazarenscTBe paccmarpuBaercs 4eThlpExyroabHuK ABCD, B
KOTOPOM CyMMa BEJMYMH HpOTHBONEkamux yrios pasHa 180°. Iposoautcsa okpysx-
HOCTb, Ipoxojias uepe3 BepunHbl A, B u C uetbipéxyronbauka. Bepmuna D moxer:
a) JIe’KaTh BHYTPH OKPY’KHOCTH; 0) JIexKaTh BHE OKPY>KHOCTH; B) JIEXKATh Ha OKPY>KHOCTH.
VYka3biBasg TOUKy nepeceueHus npsimoit AD B citydasix a) u 6) ¢ OKpYKHOCTBIO U TPOBO/IS
paboTy ¢ JaHHBIM PAaBEHCTBOM M PaBEHCTBOM, 3allMCAHHBIM JUISl YETHIPEXYTOJIbHUKA,
BIIMCAHHOI'O B OKPYXHOCTb, IPUXOAUM K IMPOTUBOPEUYHUIO C TEOPEMOU O BHEIIHEM YIJIE
TpEeyroyibHUKA. J[e1aeM BBIBOJ O TOM, UTO TOYKa D JIeKUT Ha OKPYKHOCTH, TPOXOASILEH
yepes BepuinHbl A, B u C yethipéxyronbaruka ABCD. 3HauuT, 3Ta OKpY>KHOCTH OIKACaHa
okoJ10 yeTbipéxyronbHuka ABCD.

OOpatum BHUMaHuE enl€ Ha OJUH METOJ], KOTOPBI BCTpEYaeTcs P peLIeHUH 3a-
Ja4 — METOJI MOJHOM MHAYKUMHU. [Ipn 1oka3zarenbcTBe TEOPEMBI O BIMCAHHOM YTJIE IPO-
BOJUTCS YMO3AKJIIOUEHNE, OCHOBAHHOE HA ITOJIHON MHAYKIMHU, TO €CTh HA PACCMOTPEHUH
BCEX BO3MOJKHBIX CIIy4YaeB, OTHOCALIUXCS K JAHHOM CHUTyallMu U JOKa3aTeIbCTBE OIpe-
JNENEHHOTO YTBEPKICHHUS Ul KAXKIOTO M3 3THX CIIydaeB. Tak, BO3MOXKHBI TPU CIIy4as
PACIIOIOKEHUS LIEHTPA OKPYXKHOCTH II0 OTHOILIEHHUIO K CTOPOHAM BIIMCAHHOIO YIVIA:
LIEHTP OKPY’KHOCTH JIE)KUT HA CTOPOHE BIIMCAHHOIO YTJIa; LIEHTP OKPY>KHOCTH pacrioia-
raeTcs BHYTPH BIIMCAHHOTO YIJa; LIEHTP OKPYKHOCTH JIEKUT BHE BIIMCAHHOTO yria. Jlo-
Ka3bIBAETCS, YTO B KAXKJOM M3 YKA3aHHBIX CIy4acB BIMCAHHBINA YTOJI U3MEPSAETCS MOJI0-
BUHOW yIJIOBOM BEJIMYMHBI IyTH, HA KOTOPYIO OH onupaercs. II0CKoapKy paccMOTpeHBI
BCE BO3MOXKHBIE CIIy4ad PaCIOJIOKEHMS LIEHTPA OKPYKHOCTH 10 OTHOILIEHUIO K CTOPO-
HaM yrija, JIelaeTcsl BBIBOA O TOM, YTO T€OpeMa CIpaBeUIuBa Jisl TI000ro BIIMCAHHOTO
yria. tak, eciny Mbl JOKa3bIBa€M KaKOE-TO YTBEP)KIECHUE B KAKJIOM HU3 YACTHBIX CITy-
4aeB, OTHOCSALIUXCS K PACCMATPUBAEMON B 3a/ade CUTYyallM, TO JAHHOE YTBEPKICHUE
BEPHO.

B reoMerpuu nmpakTUYECKH KaXkaas 3a7adad, 32 UCKIFOYEHHEM OJHOIIArOBBIX HIIU
JBYXIIaroBbIX 3aJ1a4 Ha IPUMEHEHUE KOHKPETHBIX TEOPEM, SBIIIETCS 3a1a4eH MOBBIIICH-
HOTO YPOBHS CJIOKHOCTH. DTO CBSI3aHO C TEM, YTO Ka)KJas Takas 3aJadya B T€OMETPUU
«MHIUBUAYAJIbHA», B T€OMETPUM IIPAKTUYECKH HET 3a1ad, KOTOPBIE PEIIAIOTCs IIyTEM
CJIEIOBaHUSI KOHKPETHOMY aJIrOpUTMY. A BOT 0OLIME NOAXO/AbI, HIEH, METOAbI PEILICHUS
BBIICJIUTh MOXHO. {711 TOro 4ToOBl HE pacTEpsAThCS, YBHUJEB 337auy MOBBILIEHHOIO
YPOBHSI CIIO)KHOCTH, CIIEYET MPUACPKUBATHCS OMPENeIEHHOr0 MIaHa padOThl HAJ 3a-
naveit. ®puaman JI. M., Typeuknii E. H., Crenenko B. . B knure «Kak HayuuTbcs pe-
11aTh 3a/1a4» BBIIEISAIOT CIEIYIOIINE Talbl pA0OTHI HAJl 3aJa4ei:

— aHaJIM3 3a]1a4u;

— CXeMaTHU4eCcKas 3aluch 3a1a4y;

— MIOMCK crioco0a perieHus 3a1auu;

— OCYILIECTBJICHUE PELICHU 3aa4H;
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— MPOBEpKa PEIICHUS 33/1a4u;

— UCCJIeIOBAHME 3a/1a4H;

— (hopMyTUPOBKA OTBETA 3a7a4H,

— aHaJIM3 PEIICHUs 3a1a4u.

JlaHHBII MIaH OTpaXkaeT CI0KHOCTh U MHOTOIIJIAHOBOCTh ITPOLIECCA PELIEHUS 3a1a4.
[TepBble nABa 3Tana HaNpaBJIEeHbl HA IOHUMAHUE U OCO3HAHMUS 337]a4H, €€ YCIOBUHI U Tpe-
OooBanuil. CxeMaTU4YEeCKOM 3aMuchio MPHU PEIICHUH 337a4 [0 F€OMETPUU SIBIISIETCS BbI-
MOJTHEHUE YepPTeka (€CIIH ero BHIMOIHEHNE HE0OX0IMMO JJIsl PEIICHNs) U KpaTKas 3alKcCh
ycioBUs ¥ TpeboBaHuil. UepTex J0KeH COOTBETCTBOBATH 3a/1aue, TO €CTh B IJIAHUMET-
puu 3TO N300paxkeHue PUrypsl, M0J00HOM TOU, 0 KOTOPOH UIET peub B ycioBuu. [Ipuuem
€clId B 3aJlaue TOBOPUTCS, HAIIPUMEP, O TPEYTOJIbHUKE, TO CIEAYET U300paxaTh MPOU3-
BOJIbHBINM TPEYrOJIbHUK, a HE PAaBHOOEIPEHHBIN U TeM 0oJiee HE PaBHOCTOPOHHUM. YKa-
3aHHBIE BUJIbI TPEYTOJIBHUKOB 00J1aaI0T JOMOJIHUTEIbHBIMUA CBOMCTBAMU, KOTOPHIMU HE
oOJazaeT MPoU3BOJIbHBIN TPEYTroJdbHUK. Pelaromuii 3a1auy HEBOJIBHO MOXKET UCIIONB30-
BaTh CBOMCTBA PaBHOOEIPEHHOT'0 TPEYTOJIbHUKA B CITy4ae BHIIIOJHEHUS HE COOTBETCTBY-
IOLIETo 3ajjaue yepTexa. YKa3aHHas OIIMOKa MU PEIICHUH 3a1a4 SBJISETCS BeCbMa pac-
MPOCTPAHEHHOM U YacTO MPUBOJUT K TOMY, YTO JAETCS PEILICHUE JJI1 YaCTHOIO Cilydast
paccMaTprMBaEeMoOW 3a7ayu, a HE caMOW 3ajauu. JKenaTelbHO TaKXKe MPU BBHINOJIHEHUH
yepTerka Ha TJia3 coOJII0AaTh T€ OTHOILICHHUSI, KOTOPHIMU CBSI3aHbI 3JIEMEHTHI IaHHOHU (u-
rypsl (mapajuienbHble TpsIMble U300paXkaTh NapaJJIeIbHBIMU, IEPIICHIUKYISIPHBIE — IEP-
NEHIUKYJISIPHBIMU, COOJI0OIaTh OTHOIICHHE JIMH OTPE3KOB U Tak najnee). ColiroaeHue
ATOrO YCIOBHUSI MHOTJIa TIOMOTAET «YBHUJETHh» TO CBOMCTBO, KOTOPHIM 00JIajaeT AaHHAs
durypa 1, OTTaIKUBasIChb OT KOTOPOTO IMOCJE €ro J10Ka3aTelbCTBA, MOXKHO PEIIUThH 3a-
Jla4y — MHYKTUBHBIN METO/1 IIPU TIOUCKE peNIeHUs 3a1auu. UHTyKTUBHBIA METO/] TOMCKA
pELICHUS] MOXKHO COYETaTh ¢ nepeopMyIMpOBKOM 3aauM: BBIAEICHUEM MTPOMEXKYTOU-
HBIX 33/]1a4, BO3HUKAIOLIMX 10 X0y ITOMCKA PELIECHUs, KOTOPBIE SBISIOTCS COCTAaBHBIMU
AIIEMEHTaMH PEIIECHUS 3a/1a4d B LEJIOM.

B kpaTkoii 3anucu JOMKHBI ObITH IEPEUNCIICHBI BCE 3JIEMEHTAPHBIE YCIOBHS U TPE-
OoBanus 3aaaun. [Ipuyem cHavana 00s3aT€IbHO YKA3bIBAETCS OOBEKT, O KOTOPOM HJAET
peub B 3a7a4e, a 3aTeM MEPEUHCIIAIOTCS €ro XapaKTepUCTUKU U CBOWCTBA, YKA3aHHBIE B
3anaue. [Ipu oopmiieHnn KpaTKOM 3aITMCH UCTIONB3YETCSl CHUMBOJIMKA, BBOJUMAS B y4eO-
HUKE.

[Touck pemeHus 3a1a4u MOXKET OCYILECTBIIATHCS NAapPAILIENBHO C aHAIM30M 3a/1a41
U ee KpaTkoi 3anucklo. [louck pelieHus 3a1a4un — caMblid CI0KHBIN dTan pemeHus. Cy-
HIECTBYIOT Pa3HbI€ METObI TOMCKA PELICHUS 3a0aun. HyKTUBHBIA METOJl U METO] T1e-
pedopMyIIMPOBKY 33Ja4l MbI YK€ YHOMAHYJIHU. UyTh MO3XKE OXapaKTepU3yeM METObI
MOMCKa PEeIIeHUs 33a/1a4yi B (popMe BOCXO/SIIETO aHAM3a, HUCXOIAIIEr0 aHalu3a, aHa-
au3a B ¢popme pacwieHeHus. OmnHcaHue pa3IMYHBIX METOJOB MOMCKA PEUICHHS 3a1a4u
naércs B kaure I'pynenosa S. U. «CoBepiiieHCTBOBaHHE METOJUKH PAOOThI YUUTEIS Ma-
TEMaTUK.

3anuce pelieHus] TEOMETPUYECKON 3aJlauyd IMPOBOJIUTCS C BBIIEICHUEM LENOYEK
paccyxaeHui. B kaxaoil u3 nemnouyek 100 cHavyana MepeurucisitoTCs BCE MOCBHUIKH, Ha
OCHOBAaHUM KOTOPBIX JIeJaeTcs BbIBOJ, 00 CHauyana (popMyIupyeTcs BHIBOJ, a 3aTeM
MIOCJIE CJIOB «TaK KaK» MEPEUUCIISIOTCS BCE TOCHUIKM, HA OCHOBAHUM KOTOPBIX 3TOT BbI-
BOJI ClIEJIaH.
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[Tocne oopmiienns pemeHus ciaeayer yoeauTbes, 4TO OHO MPABUIILHOE, BCE YCIIO-
BUS YUTEHBI, BCE IIard perieHusi 000cHoBaHbl. IHOT1a MOJI€3H0 MPOBECTHU UCCIIEOBAaHUE
MPOBEIEHHOTO pelieHus. /{15 3Toro Haio OTBETUTH Ha BOIPOCHI: B KAKUX CIIy4asx 3ajada
MMEET PEIICHUSI U CKOJIBbKO, B KAKMX CIIy4asx 3ajaya He UMEET PEIICHHUs; B 3a/1adax Ka-
KOT'0 BHJIa MOXHO MCIOJIb30BATh MOJyYEHHBIE PE3YJIbTAThI?

B 3ayiauax Ha BBIYMCIIEHUE TTOCTIE PEIICHUS 3alIMChIBAETCS] OTBET HA NMTOCTABIICHHBIN
B 3aJ1a4€ BOIIPOC.

3aBepmiamuM 1 HeoOs3aTeIbHBIM, HO OYE€HB MOJIE3HBIM 711 (POPMUPOBAHUS Ma-
TEMAaTUYECKOW KYJbTYPbl U HCCIIEIOBATEIbCKUX YMEHUN Y PELIAIOILIETO, SBISETCA ITAIl
aHanu3a pemeHus 3agayd. Ha 3ToM 3tame pemaromuii BBISCHSIET HACKOJIBKO panuo-
HaJbHO MPUBEJACHHOE PEIICHUE, HET JI JIPYTUX CIOCOOOB PEIICHUs, MOXKHO JIU 0000-
IIUTH 3a7a4y, KAaKU€ YaCTHBIC BHIBOJIBI MOXKHO CJI€NIaTh U3 MOJYYEHHOTO PEIICHHUS.

OO6mras cxeMa BOCXOJIAIIETO aHAIM3a KaK METO/a MOUCKA PEIICHHS 3a/1a4d UMEeT
BHJI: JUISl IOKA3aTeIbCTBA KAaKOro-JIn0o yTBepkaeHus A moadupaercst yTBepxkacHue Ay,
U3 KOTOpOro cienayet A, 3aTeM OTBICKUBAETCA YTBEPXKIEHHUE A,, U3 KOTOPOTO CIEAYET
yTBepKIeHue A, U Tak jajiee 10 TeX Mop, MOKa HE HAXOJUM yTBEPKICHUS, SIBIISIOIIE-
rocsi UICTUHHBIM C Y4ETOM ycioBus. Takum oOpa3om, MyTh perieHus HaineH. [IpoBoss
paccyxaeHus B oOpaTHOM MOpsiAKe, JOKa3biBaeM TpeOdyemoe yTBepxkiaenue. Eciu yna-
€TCs HATH HE OJHO, & HECKOJBKO YTBEPKIECHHM, U3 KOTOPBIX CIEAYET JOKAa3bIBAEMOE
WJT TIPOMEXKYTOYHOE YTBEPKIECHUE, TO MOKEM MOJIYUUTh Pa3IuyHbIE CIIOCOOBI PEIICHUS
3ajaun. B kadyecTBe mpuMepa pacCMOTPHUM 3aJauy, KOTOpasi 4acTO MCIOJIb3YETCs Kak
MIPOMEKYTOUHAS IIPHU PELICHUH IPYTHUX 3a7a4 Ha OKPYKHOCTb.

m 3agada. [lokaszarh, 4TO €CIIU U3 HEKOTOPOM TOUKH BHE OKPYKHOCTH MPOBEACHBI K
OKPY>KHOCTH KacaTelbHas M CeKylllas, TO KBaJIpaT OTpe3Ka KacaTelbHOM C KOHIIaMH B
oO0111e# TOUKE U TOUKE KaCaHUsl C OKPY>KHOCTBIO PaBEH MTPOU3BEICHUIO OTPE3KOB CEKYIIEH
C KOHIIaMH B OOIIIeH TOUKE M B TOUKAX MEPECECUCHUS CEKYIICH C OKPY>KHOCTHIO.

B Hano: Oxp.(O; r), AB — xacaTtenbHas,
B — touka xacanus, 4(C— cexyuias.
A JlokasaTb: AB?>=AC -AD
C
D
Puc. 6

[Ipu ocymiecTBICHNN MOKUCKA PEIIEHUsS 3TOM 3a7a4u B opMe BOCXOIAIIETO aHATIN3a
MIpUMEpHAs cxeMa paccykJeHuil oyner cieayromieil. [IpencraBum e€ B Bujie BOIPOCOB,
Ha KOTOpBIE HaJI0 OTBETUTb.

Nrak, naHa okpy>KHOCTb, A B — KacaTesnbHas K OKPYKHOCTH, B — Touka kacanus, AC —
cexymas. Hano nokasats, uro AB?= AC -AD.

YTo 10CTATOYHO I0KA3aTh, YTOOBI 10Ka3aTh, yTo AB°= AC -AD?

(AB _AD)
AC  AB)’
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AB AD
YT0 10CTaTOYHO JOKa3aTh, YTOOBI JOKa3aTh, YTO — = —?

AC AB "
(AABC © AABD, (puc. 7)).

Yto mocTaTo4yHO J0Ka3aTh, YTOORI J0Ka3aTh, yTo AABC © AABD?

(B AABC u AABD ectb BE mapbl paBHBIX YIJIOB).

Mosxem Jin oKa3aTh, yunuThiBas ycioBue, uto B AABC u AABD ectb 1Be napsl pas-
HBIX yTJIOB?

(Ha, yron BAC — o6mmii, yron ABC pasen yriy ADB, Tak kak 00a U3MEpSIFOTCS 1M0-
JIOBUHOW yTJI0BOM BenuuuHbl ayru BC).

Puc. 7

Camo n0Ka3aTenbCTBO BEAETCS B 0OpaTHOM MOpsAKE. BBIMOIHSAETCS MOCTPOCHUE
tpeyronbarKoB ABC 1 ABD, nokaseiBaercs ux mojgo0ue, 3aruchiBaeTCs MPOTOPITUS, HC-
MOJIb3YETCSI OCHOBHOE CBOMCTBO MPOIOPIIMH.

AHanu3, TpOBOJIMMBIN ITPU MOUCKE PELIEHUS 3a7a4H, ITO3BOJISET JIMIIb HANTHU ITYTh
penieHus. 3aruch pereHus BeAETCS OT TOro, UYTO JaHO0, K TOMY, YTO TpeOyeTcs T0Ka3aTh
WJIM BBIYUCIIUT.

IIpu npoBeneHNM MOWCKA pelieHusl 3aj1auu B (opMe HUCXOJSIIETO aHajau3a, pac-
CYXXJICHUSI TaKXe MPOBOAATCA OT TOTro, U4TO TpeOyeTcs aoka3aTh wid HaTu. OOmas
CXEMa HUCXOJSAILET0 aHAIN3a UMEET CICIYIOIIUN BUJL.

ITyctp TpeOyercs gokazarh HeKoTopoe yTBepkiaeHue A. [Ipenronaraem, 4To OHO
BEPHO M TBITAEMCS MOJYYUTh M3 HETO BEPHOE CIEACTBUE. ECIM MOMy4yeHO HEBEPHOE
CJIEJICTBHUE, TO yTBepkacHHE A HeBepHO. EciiM mojiydeHo BepHOE CJIEJICTBUE U BCE pac-
CYXXJIeHUs1 oOpaTUMBbI, TO A BepHO. B 3TOM cityuae pelrieHrne HaunHaeTCsl C PACCMOTPEHUS
MOJIY4YEHHOT'0 BEPHOTO CJEACTBUS U IO LENOoYKe UJIET B oOpaTHOM nopsiike. Ecnu cpenu
paccyXAeHUM TP MOJYYSHUH BEPHOTO CJICACTBUS €CTh HEOOpAaTUMBbIE WU BEPHOE CIICT-
CTBUE MOJYUYUTh HE YIAETCS, TO CICAYET NIPUMEHATH JPYyTUe METO/IbI MOUCKA PEIICHUS
3aJ1a4u.

[TokakeM HMCMOJIb30BAaHWE HUCXOJIAIIECTO aHajln3a MPU MOUCKE PEIICHUS CIETYIO-
e 3a7a4u.

m 3anada. /loka3arh, 4TO IUIONIaAb TPEYTOJIbHUKA PAaBHA MPOU3BEICHUIO JJIUH €ro
CTOPOH, JIEIECHHOMY Ha YYE€TBEPEHHbIN PaInyC OMMCAHHONW OKOJIO HEro OKPY>KHOCTH.
[Touck peuienust 3Toi 3a1a4u B popMe HUCXOSALIEr0 aHaIM3a OyAeT BhITJISAETh Clie-

nayromuM odpasom. [1ycTh 1aH TPEeyroJbHHUK CO CTOPOHAMH @, b, C ¥ paanycoM OIMCaH-

HOW okpyxHoctH R. Hagmo nokasare, uto S;p = i—t;: . IlomblTaeMcss MOMYyYUTH U3
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JI0Ka3bIBAEMOI'0 PaBEHCTBA BEpHOE ciencTBue. Tak kKak Sy, = %absin Y, TJI€ Y— yroJ, Jie-

abc .
E 1

[Tocnennee paBeHCTBO BEPHO (CJICICTBUE U3 TEOPEMBI CUHYCOB). Bee paccyxaeHus
obparumbl. Mzest mokasarenbcTBa HaljeHa. HauHeM poBOAMTH JOKA3aTEIBCTBO C TI0-
CJICTHETO PABEHCTBA, KOTOPOE JOKA3aHO paHee. byeM MpoBOAUTH HAJl HUM PABHOCUIIb-
HbIE TpeoOpa3oBaHUsl, MOJHUMASCH MO YKAa3aHHOM IIEM0YKe CHU3Y BBEPX, TOKA HE MOJY-
9UM PAaBEHCTBO, KOTOpOE TpeOyeTCs JOKa3aTh.

Ananu3 B hopMe pacuIeHEHHUsT KaK METO/ ITOMCKA PEIIeHU 3aa4l UMEET CJICTYIO-
Y0 CXEMY:

- YCIIOBHME 3a7a4M pa30MBaETCs Ha OT/ICJIbHBIC YACTH,

- BBIACJSIOTCA OT/IEJIbHBIE YCIOBUSI, OCTAJIbHBIE BPEMEHHO HE YUUTHIBAIOTCS,

- 13 0TOOpaHHBIX YCIIOBHM cocTaBisieTcs Oosee N€rkas BCrioMorareiibHas 3a/1a4a;

- TIOCJIC PEUIEHUS] BCIIOMOTaTEIbHOM 3a7]a4M EPEXOAAT K JaHHOM 3a/1a4e, UCIOJIb-
3ys MO0 UJCIO PEIICHMS, TNOO MOTYYEHHBIN pe3yIbTarT.

Pabora Haj pa3auyHBIMU MyHKTAMH IJIaHA, TPUBEAEHHOTO BHIIIE, B peaTbHOM IIPO-
[IECCE PEUICHUS 33/1a4M MOBBIIIEHHOTO YPOBHSA CI0KHOCTH MPOTEKAET MPAKTUYECKU OJI-
HOBpeMeHHO. [IpoBess aHamM3 TeKCTa 3a/1auu, JiejlaeM 4epTExX (ECIM B 3TOM €CTh HEe00-
XOJIUMOCTh), KOPPEKTUPYS €ro BHIMOJHEHUE MTPOBEAEHHBIMU B X0J1€ aHAJIN3a PacCyxke-
HUSIMU, TTAPAVIETBHO BEAEM CXEMATUYECKYIO 3aMKUCh YCIOBUS K HAUMHAEM ITOMCK pelIe-
HUSA 3a7a4i. METObl MOMCKA PEIICHUS 3a1a4d UCIIOJIb3YOTCS HE 110 OJHOMY, & B KOM-
iekce. Tak, Mbl cTapaemcsl ClieJiaTh NPaBWIbHBIN HArJISIHBIA YEpPTEXK, HAAECACH pac-
CMOTPETh Ha 3TOM UYEpTEXKe MOJACKA3KY; aHATM3UPYS TEKCT 3aJ1auu, nepedopMyIupyeM
e€, pa3buBaeM Ha MOJIrOTOBUTEILHBIC 3a/1aUl; HAUMHAEM UCKATh YTBEPXKIEHUSI, U3 KOTO-
PBIX CIEAYET UCKOMOE U TaK Jajee.

[TosicHuM cka3zaHHOE U pacKpOeM MPUMEHEHHE aHau3a B (hopMe pacuieHEeHUs MpU
MOUCKE PELICHUS Ha TPUMEPE CIEAYIOIIEH 3a/1a4uu.

KAl MPOTUB CTOPOHBI €, TO TOJIYIUM %absiny = siny= %; ¢ = 2Rsin v.

m 3agada. J[Be OKpYXHOCTH KacaroTcsi APYr Apyra BHEIIHMM 00pa3oM B Touke D.
[Ipsimas kacaeTcst OJJHOM U3 HUX B TOUKe A, a Ipyryro nepecekaeT B Toukax B u C. Jloka-
XKUTE, 4TO Touka A paBHoyaneHa ot npsimMbix DB u CD.

[IpumepHas paboTa Haj 3a1a4uei.

AHanusupyeM yciaoBue. JIBe OKpyKHOCTH KacaroTCsl BHEIITHUM 00pa3oM, TO €CTh HU
OJIHA OKPYKHOCTb HE PAaCcIoJIaraeTcst BHyTpH Apyrou. IIpoBoaurcs npsimasi, kotopas s
OJTHOM OKPYHOCTH SIBJIIETCSI KACaTEJIbHOM, a JUIsl APYTroM — ceKyueu. Jlemaem yepréx u
KpPAaTKYIO 3aIlUCh YCIOBUA.

Hano: Okp. (0q; 11), Okp. (05;13), D — Touka KacaHwus
okpyxHocTel, AB — kacatenbHas k Okp. (0,;1,), A —
Touka kacanus, AB epecekaet Oxkp. (01 ; 77) B TOUKax

BuC.
Jloka3aTh: A paBHoynaneHa ot npsimeix DB u CD.

Puc. 8
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Ananusupyem TpeboBanue. Ha nepBsliii B3rUIsi1 He O4€Hb TOHSATHO, YTO CIIEYET Jie-
nath. ONMyCTUTh NEPNEHANKYISAPhI U3 Touku A Ha nipsimbie DB u CD, u 3aTem nokasathb
PaBEHCTBO MOJYYCHHBIX MPSMOYTOJIBHBIX TPEYrobHUKOB? Ho mis mokazaTenscTBa pa-
BEHCTBA TPEYTOJIbHUKOB HET HUKAKUX JAHHBIX («OTJISABIBAEMCS» Ha yCIOBUE, MPOTHO-
3upyem). IlepeocMbicinm TpeboBaHUE: HAJO JT0Ka3aTh, YTO TOUYKa A paBHOyJajeHa OT
nByx nepecekatomuxcs npsimMbix DB u CD. Ho reomerpudeckumM MecTOM TOYEK, PaBHO-
YAQJIEHHBIX OT CTOPOH YTJIa SBIIIETCS OMCCEKTpUca yria. 3HAYUT, IS JT0Ka3aTeIhCTBA
TOT0, YTO TOUKa A paBHOYIajeHa OT JBYX nepecekatommxcs npsimbix DB u CD, nam no-
CTaTOYHO JI0Ka3aTh, 4TO Touka A jexxut Ha 6uccekrpuce yrina BDF, roe F — Bropas Touka
nepeceueHus npsmoii CD ¢ Oxkp. (0,;r,). MHade, Ham HaM0 J0Ka3aTh, uTo yroja BDA
paBeH yriy ADF (Bocxonsmuii aHau3).

PaccMoTpuM KakIyr0 U3 OKPYKHOCTEU OTIENIbHO. «[ paHuLen» MexX 1y HUMU SIBJIS-
eTcs 00111ast KacaTebHasl, mpoxosias yepe3 Touky D. [Ipoeaém oO1ryto kacaTenbHYIO
DQ (puc. 9). 3agaua: HalTH paBHBIC YTIbI B KAXI0W U3 OKpYKHOCTEW(aHamm3 B ¢popme
pacuJicHEHUs ).

Puc. 9

Paccmotpum nepByto okpykHoctb. B Oxp. (0q; 1) yroa BCD pagsen yriry BDQ.
VYron BCD — BnucanHbIl, onupaerca Ha ayry DB, uzmepsiercs mojJoBUHOM YTIIOBOM Be-
JUYMHBI 3ToM ayru. Yroa BDQ — yron Mexay kacarenbHOR U XOpAoH, MPOBEIEHHOMN B
TOYKY KaCaHHUsl, U3MEPSETCS TAKKe MOJIOBUHOM yriioBoW BeauuuHbl 1yru DB. PaccMot-
pUM BTOPYIO OKpYkHOCTb. B Okp.(0,;15) paBubl yrisl AFD, QAD u QDA. Yron AFD —
BIIMCAHHBIN, onupaercs Ha 1yry AD, nzMmepsiercs noJIOBUHOM YIJIOBOM BEJMYHHBI 3TON
ayri. Yriel QAD u QDA — yrael Mexay KacaTelbHOM W XOpPJOW, MPOXOAIIeH Yepe3
TOYKH KaCaHUsl, U3MEPSIOTCS TaK)Ke MOJOBUHOM yrioBoil BenmnunHbl 1yru AD. Bepuémcs
K UCXOJIHOM 3a7aue. Kak MOryT momMoub ycTaHOBJICHHbIE (pakThl B €€ pemennn? OIMH U3
uHTepecyrommx Hac yrioB — yroi BDA pasen cymme yrimos BDQ u QDA. 3nauur, go-
CTATOYHO JOKa3aTh, 4TO BTOpOi yroa — yroi ADF, paBeH cymme yrioB, paBHbIX COOT-
BercTBeHHO yriaM BDQ u QDA, To ectb cymme yrioB BCD u QAD wiu cymme yriioB
BCD u AFD. Ho yron ADF — Baemauit yron tpeyroiasanka ACD, u paBeH cymme AByX
BHYTPEHHUX YTJIOB 3TOT0 TPEYTOJbHUKA, C HUM HECMEXHBIX, TO €CTh cyMMe yrioB BCD
u QAD. Pemenue Haiineno. Jlaiee opopMisieM JOKa3aTeIbCTBO.
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JlokazarebCTBO:
B Oxkp. (04; ;) £BDQ = ?1UBD KaK YroJI MeX/Ty KacaTeJIbHOW U XOpJ10H, MPOX0Is-

. 1 .
el yepes TouKy kacanus, £ BCD = EUBD KakK BIIMCAHHBIN, 3HauuT £ BDQ = £ BCD.

B Oxp. (0,;13) LAFD=?1U AD kaxk Briucannsbiil, ZQAD=2 DQA :71UAD KaK yTJIbI

MEXAYy KacaTellbHOW W XOpAOH, NpOXOJdlled uepe3 TOYKY KacaHUs, 3HAUMT,
£AFD=2QAD=2QDA.

£BDA=£BDQ+4QDA, 2ZADF=£BCD+2£QAD kak BHEIIHUHA yTOJ

AACD, no £BDQ=£BCD u £ QDA=£QAD. CnegoBarenbHo,

£BDA=2ADF, AD — ouccektpuca £BFD u Touka A paBHOyaneHa ot npsmbix DB
u CD.

JlokazarenbCTBO MPOBEACHO. Y 0EXKIaeMcsl, UTO BCE AT J10Ka3aTeNbCTBA 000CHO-
BaHBI, JIMITHKUX 1IarOB B JOKA3aTEIbCTBE HET. J|0Ka3aTeabCTBO SBIISIETCS PALlUOHAIBHBIM.
Ecnu Ob1 mpoBenu neprieHAUKYIsApbl U3 Touku A Ha npsimbie DB u CD, To ans nmokaza-
TEJIbCTBA PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJILHUKOB ¢ 00meil runoreny3oit AD, Bcé
PaBHO MPUILLIOCH ObI T0Ka3bIBaTh paBeHCTBO yriioB ZBDA u £ADF,

OtmeTHM, 4TO aHaiu3 B (hOpME pacuwieHEHUsI KaK METOJ MOUCKa PeIleHus 3a1a9u
MPaKTUYECKU BCET/ia UCIOJIb3YETCs B 3ajlayax, rJe peub UJIET O B3aUMHOM PAaCIIONOkKe-
HUHU JIBYX U 00JIe€ OKPYKHOCTEH.

Wrak, B nepBoi yacTH OCOOMSI Mbl HAIIOMHUJIM HEKOTOPBIE TEOPETUUYECKHUE T10JI0-
KEHUS1, 3HAHHE KOTOPBIX HEOOXOIMMO IIPH PEUICHUH 3a]1a4 Ha OKPYKHOCTHU U MTOKa3aJlu,
KaK MO>KHO OCYILIECTBJISITh pabOTy HaJl 3a/aueil MOBBIILIEHHOTO YPOBHS CI0KHOCTH. Bo
BTOPOM YacTH MOCOOUS pACCMOTPUM KIIIOUEBbBIE 33]1a4H, 3HAHUE KOTOPBIX MO3BOJIUT CBO-
IUTHh K HUM pelieHre 0oJiee CIOXKHBIX 3a/1a4, 4TO OyAeT MpOJAeMOHCTPUPOBAHO HA KOH-
KPETHBIX MpUMEPaAX. 3a/1a4M MOBBIILIEHHOTO YPOBHS CJII0)KHOCTH Ha OKPY>KHOCTH C peliie-
HUAMH OyAyT IPEICTABICHBI B TPETbEU YACTU OCOOUS B BUJIE€ TPE3ECHTALIUN.
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Knrouum K pewieHunro

IIponecc pemenns 3a1a4u MOBBIIIEHHOTO YPOBHS CIIOKHOCTH B TEOMETPUU COCTOUT
U3 T0CJIEI0BAaTENbHOCTH PACCYKIECHUH, KaXKJ0€ U3 KOTOPBIX SBJISETCS MO0 Henocpea-
CTBEHHBIM HCIOJIb30BAHUE U3YUYEHHON TEOPEMbI TPU HATUYUU HEOOXOUMBIX MOCHUIOK,
A100 1IaroB, MOATOTABIMBAIOIIMX K MCIHOJB30BaHUIO U3YYEHHOM TEOpeMbl, CBONCTBA,
¢dopmyiiel. [Ipu 3TOM €cTh paccyKIeHMsI, KOTOPbIE OUYE€Hb YaCTO UCIOJIB3YIOTCS MPH Pe-
HIEHUH 337a4 U J0Ka3aTeIbCTBE TEOPEM IO OnpeneaeéHHoi Teme. X BeIIEHSIOT, opMy-
JUPYIOT B BUJE 3a7]a4 M HA3bIBAIOT KJIIOUEBBIMH (IO TEPMUHOJOTUM Xa3zaHkuHa P. I'.).
[TonaTHe «knroyeBas 3aga4da» yciaoBHOE. K KIIFOUEBBIM 3a/1ayaM MOXKHO OTHECTH 3aJa4H,
4acTO UCMOJIb3yEMbIE B PELICHUH 00Jiee CIOKHBIX 3a/1a4 110 JAHHOH TeMe; TEOPEMBI, J0-
Ka3aTeJIbCTBO KOTOPBIX BEIHECEHO 3a PAMKH OCHOBHOI'O TEOPETUUYECKOr0 Matepuaia. bes-
YCIIOBHO, U JIF00asi U3y4€HHas TEOpEMa SIBISIETCS «KIIFOUOM» K PEILICHHIO ONPEAEIEHHOTO
BHJIA 3a/1a4, JA€T B PYKH anmapar Juisl peleHus 3a1ad. Eciau kiroueBas 3a7a4a He sBIIsI-
€TCsl TEOPEMO, TO B pEIICHUH O0JIee CI0KHOM 3a7a4ui IIPU €€ UCIIOIb30BaHUU TPeOyeTCs
IIPUBECTHU BBIKJIAJIKA, KOTOPBIE UCIIOJIB30BAIUCH [P PACCMOTPEHUH 3TOU KIIFOYEBOM 3a-
Jla4, a He MPOCTO cocyaThesl Ha He€. Takum 0Opazom, MpH PELIEHUH CI0KHOW 3a1aun
UCIIONB3YIOTCS MO0 (OopMyIUpPOBKa, MO0 XOJ PacCCYXACHUN KIIOYEBOW 3ajadd, XO-
po1o 3HakoMbIi yyamumcesa. CyTb METOAMYECKON padOThI 10 OOYUEHHUIO yJallluXxcs pe-
LIEHUIO 33/1a4 B TOM, YTO YUUTEIb BbIICIAET 0I00PKY TaKUX 3a/1a4 U (PUKCUPYET HA HEN
BHUMaHUE IKOJbHUKOB, MOAUYEPKMBAs, YTO MPAKTUUECKHU JTI00ast GoJiee cliokHas 3a1a4a
[0 paccMaTpUBAEMOM TeMe MOXKET ObITh CBEJIEHA K PEIICHUIO HECKOJIbKUX KIIFOUEBBIX
3a1a4. 3aTeM PENIAOTCs 3a1a4M OBBIIIEHHOTO YPOBHS CI0KHOCTH 10 U3Yy4aeMOU TEME,
CBOJMMBIE K MCIOJIb30BaHUIO HECKOJIBKUX KIIFOUEBBIX 3a1ad. [Ipeqnararorcs 3agaun s
MHJUBUYaIbHOTO pemieHus. O0yuaromuecs JOMKHbBI HAUTH pEIeHUE U BbIICIUTD KITHO-
YeBBIC 33J1a4M, KOTOPbIE UCIOJI30BAINCH. ECiiM B IpoLiecce peleHus 3a1a4 MosBUIOCh
KaKoe-Tu0o paccykJeHUe, 4acTO UCIOIb3yEMOE, HO HE BKIIOYEHHOE B CITUCOK KITIOUe-
BBIX 3a]1a4, TO CIIMCOK KJIIOUEBBIX 33/1a4 IOIMOJHIETCA COOTBETCTBYIONIECH 3anauei. [Ipu
TaKOM I10/1X0/1€ IIKOJIbHUKHU HE TOJIBKO 3alIOMUHAIOT KIJIFOUEBBIE 3a]]a4, HO U 00y4aroTCs
pelieHuo 0osee CIoXKHBIX 3a/1a4. KiroyeBbIX 3a/1a4 o TeMe, Kak IpaBuiio, HEMHOTO.

[IpuBeném cnucok 3a/1a4, KOTOPbIE YaCTO UCIOJb3YIOTCS B PEILICHUH 33/1a4, B KOTO-
PBIX pedb UIET 00 OKPY>KHOCTH HIIA O B3AMMHOM PACTIONIOKECHUH TIPSIMOU U OKPYKHOCTH.

1. Jlokazams, umo xopobl OKPYHCHOCMU PABHbI M020A U MOIbKO mM020d, K020d OHU
PABHOYOANeHbl OM YEHMPA OKPYHCHOCHU.

2. [lokazams, umo n100as npsamas, npoxoosauas yepes YeHmp OKpYHCHOCMU, A615-
emcsl ee 0Cblo CUMMEMPUL.

3. Joxazamv, umo eciu 0se napanienvbHvle NpsAMble Nepecekarom OKPYICHOCb
Kaxcoas 8 08yX MOUKax, mo 0yeu OKPY#CHOCMU, 3aKTIIOYEHHbLE MeHCOY IMUMU NPIMbLMU,
DasHbL.

4. Jlokazams, ymo xopoa OKpYHCHOCMU PABHA NPOU3BEOEHUIO OUAMEMPA HA CUHYC
BNUCAHHO20 Yelld, ONUPAIOWe20Cs Ha 0y2y, CMASUBAEMYI0 IMOU XOPOOU.

5. [okazamv, umo ompe3ku KacamenbHvlX K OKPYHCHOCMU, NPOBEOEHHBIX U3 OOHOU
MOUKU, om 0bweli moyKu 00 MmoyeK KaACAHUs, PaGHbl.

17



6. /lokazamu, umo y2os, 00paz08anblil KACAmMeabHOU U XOpOooll, Npoxoosujell vepes
MOYKY KACAHUSL, USMEPAeMCs NOJIOBUHOLL Y2080l 8elUYUNHbL OVeU, 3AKTIOYEHHOU MeHCOY
€20 CMOpOHAMU.

7. Jloxaszams, umo eciu u3 HeKOmopou MOYKU GHE OKPYICHOCMU NPOBEOeHbl K
OKDYIHCHOCMU KACAMENbHAS U CEKYUasl, MO K8aopam ompe3Ka KacamenbHOU ¢ KOHYamu
8 0Owel mouke U MouKe KACAHusi ¢ OKPYIHCHOCMbIO PABEH NPOU3BEOEHUI0 OMPE3KO8 Ce-
Kywjel ¢ KoHyamu 8 obujeti moyke u ¢ moukax nepeceyeruss cexyujeli ¢ OKPY#CHOCHbIO.

8. Jloxazamo, umo y2on, 00pazo68aHHblIll 08YMsl CEKYWUMU C 0OWell MOUKOL, JledCd-
weti 6He OKPYHCHOCMU (8ePUIUHA Vella), paeH MOOYII0 NOJYPA3HOCIU Y2l08bIX 6eNUUUH
0y2 OKDYHCHOCMU, 3AKTIOUEHHbIX HYMPU IMO20 Yeld.

9. Hokazamb, ymo y2on MenHcoy nepecekanuumMucs Xxopoamu OKPYHCHOCMU PAGeH
NOJYCYMMeE Y2ll08bIX 8eUUUH 0)2, 3AKTIOYEHHbIX MeHCOY CHOPOHAMU OAHHO20 Y2id U yena
¢ HUM 8epMUKATLHOZO.

[Ipu penieHnyn yka3aHHBIX 3aJ]1a4 UCIOIB3YIOTCS HEKOTOPhIE 00IIKME MPUEMBI U J0-
MOJIHUTEINIbHBIE TTOCTpoeHus. Tak, B 3amavax 1, 2, 5 ayis mokazaTenbCTBa BBIACISIOTCS
Mapbl PaBHBIX NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. Kak Moy4aroTcs mapbl paBHbIX IPSIMO-
YTOJBHBIX TPEYTONHHUKOB B 3amavyax 1 u 5, oueBumno. B 3amave 2 cHadanma cTpoutcs
IIPOM3BOJIbHAS TIPsIMast, MPOXOIAILAs Yepe3 LEHTP OKpykHOcTU. Hamo noka3arts, 4To 3Ta
npsAMas ABJISETCS OCbI0 CHMMETPHUH OKPYKHOCTH. J[J11 TOKa3aTenbCcTBa MPOBOAUTCA MPS-
Masl, IEPIIEHAMKYJISIPHAsI TOU MPSMOM U IIEPECEKAI0ast OKPYKHOCTb B IByX TOYKAX, UTO
Y MO3BOJISIET BBIICIUTH PABHBIE MPSIMOYTOJIbHBIE TPEYTOJIbHUKHU. B 0Ka3arenbCcTBe 3a-
naun 3 UCIIONB3YETCs 3a1a4a 2, U 4ero CHavaia MPOBOIUTCS TpsiMasi, TePIEHINKYIISIP-
Has JIByM JaHHBIM NapajulelIbHbIM MPSIMBIM U MPOXOJAIIAs Yepe3 LEHTP OKPYKHOCTH.
Ota npsAmas SIBIETCA OCbI0 CAMMETPUHU OKPYKHOCTU. KpoMe npuéma BeIAEIECHHS TTapbl
PaBHBIX IIPAMOYTOJIbHBIX TPEYTOJIBHUKOB B 33/1a4aX HA OKPYKHOCTH YaCTO UCITOIb3yETCA
MPUEM BBIJETICHUS TPSMOYTOJIBHOTO TPEYTOJIbHUKA, B KOTOPOM HPSIMOM YIOJI ONTUPAETCS
Ha auaMmetp. s 3TOro cHavana 4acToO MPUXOJUTCS BBINOJHATH JIOMOJHUTEIBHBIE 110-
ctpoeHus. Hanpumep, B 3a7a4e noji HoMepoM 4 mpoBecHue JuaMeTpa OKPy>KHOCTH Ye-
pe€3 OJMH U3 KOHIIOB XOP/Ibl MO3BOJISIET MOIYYUTh NPSIMOYTOJIbHBINA TPEYTOJIbHUK U ClIE-
JaTh HEOOXOAMMBIN BBIBOJ. B caMoM TekcTe 3ajaun COJIepKUTCS T0/ICKa3Ka Ha BBITOJI-
HEHHUE TaKoro nocTpoeHus. B Tekcre 3agaun nog HomepoMm 6 0 TMaMeTpe HUYEro He ro-
Boputcsi. OgHaKko TOT (akT, YTO MOJIOBUHOW YIJIOBOW BEIHYMHBI JIyTH, 3aKIIOUEHHON
MEXKJy CTOPOHAMHM PAcCMaTpUBAEMOTrO YTJIa, U3MEPSIOTCS BHUCAHHBIE B OKPYKHOCTb
YIJIbL, OMUPAIOIIMECS HA 3Ty AYTY, HABOJWUT HA MBICJIb O IIOCTPOCHUU BIIMUCAHHOIO yTJIA,
ONMPAIOLIErOCs Ha IyTy, 3aKJIFI0YEHHYI0 MEXAY CTOPOHAMU paccMaTpruBaeMoro yria. Ta-
KHUX YIJIOB O€CKOHEeUHOe MHOKeCcTBO. Kakoii u3 aTux yrioB BeiienuTh? Ho Beab B ycio-
BUU 33J]a4U peUb UAET O KacaTeJIbHOW K OKPYKHOCTH, a KacaTeJIbHAas MEePIICHAUKYISIPHA
paguycy, IpOBEAEHHOMY B TOUKY KacaHUs. 3HAYUT, OAHOW CTOPOHOM BIIMCAHHOIO yria
HaJl0 BRIOpATh AMAMETp, MPOBEAEHHBINA Yepe3 TOUKy kacanus. MTak, yepe3 TOUKy Kaca-
HUS MPSMOMN C OKPY>KHOCTBIO (OOIIIYIO0 TOYKY MPSIMOM M XOPJIbI) U IIEHTP OKPY>KHOCTHU
MPOBOAUM JIUAMETP U (PUKCUPYEM TPEYTroJIbHUK C BEPIIMHAMU B KOHIIAX IMaMETpa U BTO-
POM KOHLE XOpAbl. DTO MOCTPOCHHUE — MPOBEAEHUE AUAMETPA YEpe3 OINPEACIIEHHYIO
TOYKY Ha OKPY’KHOCTH — YaCTO ITIOMOTAET PEIINTh 33/1a4y, TaK KaK MO3BOJISET BbIACIIUTh
MIPSIMOYTOJIBHBIN TPEYTOJIBHHK, BIIMCAHHBIA B OKPYXHOCTh. B 3amadax mox Homepamu 8
1 9 UCIOIB30BaHUE TAKOTO JOTOJIHUTEIBHOTO TOCTPOCHHM S, KaK MTPOBEICHHE Yepe3 TOUKY
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[IEPECEUYECHHUS OTHOU U3 CEKYILHUX C OKPYKHOCTBIO IIPSMOM, apauIeIbHON IPYIOM CEKy-
1IEH, MO3BOJISET 3aMEHUTh MHTEPECYIOIINI HAC YTOJI PABHBIM €MY YIJIOM, HO BIMCAaHHBIM
B OKPY>KHOCTb. 3aM€Ha C TOMOIIIbIO MPOBEJICHUS TPSIMOU, MTapajuieIbHON OJTHON U3 CTO-
POH yIJla C BEPIIMHON BHYTPU WJIM BHE OKPY’KHOCTH PaBHBIM €My BIHCAHHBIM YIJIOM
TaKK€e 4aCTO UCIOJIB3YEMOE B 33J1a4ax Ha OKPYKHOCTHU IOCTPOEHUE. UepTexKu K 3a1a4am
6, 8, 9, KOTOpBIE MOIYYAIOTCSI TTOCJIC BHIMOJHEHUS YKa3aHHBIX BBIIIE JOTOTHUTEIBHBIX
MOCTPOCHUH, MpeJicTaBieHbl HAa pucyHkax 10, 11, 12. YuraTento npenocTaBiisieTcs: IpaBo
CaMOMY COIIOCTaBUTh JIAHHBIE 33/1a4l C COOTBETCTBYIOIIMMHU JIEMEHTAMU YepTexKen. Pe-
HICHUE 3a7]a4M / YK€ pacCMaTPUBAIOCH BHIIIIE.

Puc. 11 Puc. 12

PaccMoTpuM, Kak MCHOJIB3YIOTCS KIIOYEBBIC 3aJaud MPHU PEIICHUH IPYTUX 3ajad.
OnauH mpuMep yxe OblT pACCMOTPEH: UCIIONIB30BAHNE 3a]]a41 2 TIPH PEIICHUH 331a49H 3 C
IIPEABAPUTEIIBHBIM BBINOJHEHUEM JOIOIHUTEIBHOIO OCTpoeHus. 3anadya 10 sBisercs
IPUMEPOM 3a/1a4i Ha HEMOCPEACTBEHHOE UCIOJb30BaHUE KIIOUEBOH 3a1auu /.

m 10. U3 TOuku BHE OKPY>KHOCTH MPOBOJATCA K OKPY>KHOCTH IpPSIMbIE, Kaxaas U3
KOTOPBIX IE€PECeKaeT OKPYKHOCTh B JBYX Toukax (cekyume). Jlokazarb, dYTO
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MIPOU3BEJICHUE OTPE3KOB OT OOIIECH TOUKH J0 TOUYEK MEPECEUCHUS C OKPYKHOCThIO KaXK-
JIOM U3 CEeKYIIMX €CTh BETMYMHA MOCTOSHHAS.

J11st TOTO 4TOOBI «YBHIETH» KaK B JAHHOM CUTYaI[UU MIOMOXKET 3a/1a4a 7, JOCTaTOYHO
MIPOBECTH U3 OOIIEH TOYKH CEKYIIUX KAcATEJbHYIO K OKPYKHOCTH. CeKylue K OKpYykK-
HOCTH €CTb, a KacaTreJbHOM He xBaraeT! OKa3anoch, 4TO IPOU3BEAECHUE HHTEPECYIOIINX
HAacC OTPE3KOB CEKYIIeH paBHO KBaJpaTy OTpe3Ka KacaTelIbHOM OT OOIIe /Il BCeX Mps-
MBIX TOYKH /10 TOUYKHU KacaHHsl. Bo3bMEM Ha 3aMETKY U 3TO IOIOJIHUTEIbHOE IOCTPOEHUE.
[Ipu pemienuu 3amad, KOTOpble OYIyT MPEUIOKEHBI B CTaThe MO3XKE, OyJIEeM 4acTo €ro
UCII0JIb30BATh.

3amada 10 mepBoHAYaILHO MOXKET OBITH MPEICTABICHA B UHOM BHJIE.

m 10.1. /Tana okpy>KHOCTh ¥ TOUKa A BHE OKpy)HOCTU. 13 TOuku A MpoBOASTCS JIBE
CEeKyIllMe: OJHAa U3 HHUX IIepeceKaeT OKPYKHOCTh B Toukax AU A,, Apyras —
B TOYKax B; u B,. Jloka3arp, uro AA; XAA, = AB; XAB,.

MoxHO 4yepe3 TOUKy A MPOBECTU KACATEIbHYIO K OKPY>KHOCTH U UCIIOJB30BaTh pac-
CMOTPEHHYIO KIIIOUEBYIO 3aJlady IOJ HOMEpoM /. MOXHO paccMOTpPETbh TPEYrojb-
Huku AA; B, u AA,B; TpeyrojbHuKU OyyT MOJOOHBI O JBYM yTriaM: OJUH yTOJ 00-
IIUH, IpyTasi napa paBHBIX YIJIOB — 3TO BIMCAHHBIE YIJIbl, ONMUPAOIIMECS HA OJIHY YTy
(puc. 13). 3apaya 10 6yaet o600menueM 3anayu 10.1.

AA; X AA, = AB, X AB,

Puc. 13

3aMeTuM, 4TO OJHa U Ta K€ 3a7jauya B TEOMETPUN MOKET UMETh HECKOJIBKO CIIOCO00B
peweHus. B tanHOM nmocoOum OyneT paccMaTpUBaThes, Kak MIPAaBUIIO, HANOOJIEe paLno-
HaJIbHBIN CIOCO0 pellieHus KOHKPETHOH 3aauu.

PaccmoTpum 3a1aun Ha BOIMCAHHBIE B OKPY>KHOCTh M OITMCAHHBIE OKOJIO OKPYKHOCTHU
TPEYTOJbHUKU, KOTOPHIE MOKHO CUUTATh KITFOUEBBIMH.

11. Jloxazams, umo niowadb mpeyeoibHUKA pagHa NPOU3Be0eHUl0 €20 NoJynepu-
Mempa Ha paouyc 6NUCAHHOL 8 He20 OKPYICHOCTU.

12. Jloxazams, umo niowadb mpeyeoibHUKa pagHa npou3eeodeHuro OJIuH e20 COpPOH,
O€JIeHHOMY HA Y4emeepeHHblil paouyc ONUCAHHOU OKOJIO He20 OKPYHCHOCHIU.
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13. B mpeyeonvuuxe ABC BC=a, AC=b, AB=c, p — nonynepumemp mpey2oibHuKa
ABC. B mpeyzonvrnuk enucana okpyscnocms. M — mouxa kacanusi oKpyscHocmu co cmo-
ponou AB, N — mouka racanus oxpyxcnocmu co cmopornoti BC, P — mouxa xacarnus
oxpyacnocmu co cmoponou AC. Jlokazams, ymo AM=p —a, BN=p —b, CP=p —c.

14. ABCD — uemuwipéxyzonvnuk, O — mouka nepeceuenus e2o ouazouaneu. /[oxazamo,
ymo okono ABCD moorxcno onucamv okpyscnocms mozda u moavko moeod, Ko2oa
AOxOC=BOxOD.

15. B mpeyeonvnuxkax ABC u ADC mouku B u D nesxcam 6 oonoui nonsyniockocmu
omnocumenvro npamoti AC, yeon ABC pasen yeny ADC. Jlokazams, umo mouxku A, B, D
u C nexcam Ha 00HOU OKPYICHOCTIL.

3agaua 11 umeeTt KpacuBOE MPOCTOE JOKA3aTEIHLCTBO, OCHOBAHHOE HA CBOMCTRBE IJI0-
[aJei: eCaIM MHOTOYTOJIbHUK COCTAaBJIEH U3 HECKOJIIBKUX MHOTOYTOJIbBHUKOB TaK, YTO 3TH
MHOT'OYTOJIbHUKH HE UMEIOT OOIIUX BHYTPEHHUX TOYEK, TO €ro IJIONIA/b paBHA CyMMeE
IJIOIIAJICH ITUX MHOTOYTOJIbHUKOB. LIEeHTp BIIMCAaHHOW B TPEYTOJIBHUK OKPY>KHOCTHU CO-
€IMHSIEM C €r0 BEpIIMHAMH, TEM CaMbIM pa30MBaeM TPEYTOJIbHUK Ha TPU TPEYTOJIbHUKA.
BricoTol KaXK10T0 U3 3TUX TPEYTOJIBHUKOB OYIET panyC BIUCAHHONW OKPYKHOCTH, TIPO-
BEJICHHBII B TOUKY KacaHus co CTOpoHOU. CyMMHUpPYS TIJIOIIAAN OTYYEHHBIX TPEYTOJIb-
HUKOB, TIOJIy4aeM TO, YTO TPEOYyeTCs 10Ka3aTh.

3amaua 12 paccMoTpeHa BHIIIIE.

Paccmotpum pemenue 3amauun 13.

Puc. 14

O603naunm AP=AM uepe3 X, BM=BN uepe3 y, CN=CH ugepe3 z (puc. 14). Torna
2X+2y+2z=2p, X+y+z=p, x=p— (y+2)=p—a.

AHaJIOTHYHO TOJy4YuM, uTo y=p — b, z =p —C.

Ha npumepe 370t 3a1a4un moKakeM, Kak UCIIOIBb3YIOTCS KIFOUEBbIC 3a/1a4d MTPU Pe-
HICHUU 00JIee CIIOKHBIX 3aJ1a.

m 3agaua 13.1

M u N — Touku kacanus okpyxHoctr co cropoHamu AB u BC tpeyronsauka ABC.
X — npousBonbHasa Touka Ayru MN. EF — oTpe3ok kacarenbHO, TPOBEAEHHON K OKPYXK-
HOoCcTH B Touke X. Jlokaxkute, 4To Toraa nepumerp tpeyroibHuka BEF we 3aBucur or
BbIOOpa Toukn X 1 paBeH 2(p — b), rae p — monynepumerp ABC, b — mimuna croponstr AC.
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Jloka3arenbCcTBO:
Pggr = BE + BF + FE = BE + BF + XE + XF = BE + BF + ME + FN =
= BM + BN = 2(p — b) (puc. 15).

Puc. 15

m 3agaua 13.2

B TpeyronpHuke mpoBeIEHBI TPU NPsIMbIE, TAPAJIJIEIbHBIE €M0 CTOPOHAM U Kacaro-
Uecs BIUCAHHOW OKPYXKHOCTU. OHHM OTCEKAaloT OT JAHHOI'O TPEYTrOJbHUKA TPHU Tpe-
yrojibHuKa. Paanychl OKpYKHOCTEH, OMMCAHHBIX OKOJIO ATHUX OOpa30BaBIIUXCS Tpe-
YroJIbHUKOB R{ , R, , R3. Haliqure pagnyc OKpyKHOCTH, OIIMCAHHOW OKOJIO JAHHOT'O Tpe-

YTOJbHUKA.
Pemenmne.
Puc. 16
ITycts AB=c, BC=a, AC=d. Torna Pysx = 2(p —a), Pggr = 2(p — b) ,
Pore = 2(p — ©).

Tak kak EF || AC, SK || BC, TQ || AB, to tpeyronsauk A BEF co A ABC,
AASK oo A ABC, ATQC o A ABC. IlepumeTpbl m0o0OHBIX TPEYTOJIBHUKOB OTHOCSITCS

KaK UX COOTBETCTBYIOIIUE JIMHEHHBIC AJIEMEHTHI.

Ry _ 2(p—a) R, _ 2(p-b) Rs _ 2(p—c

Ry _20-0) 2= 2(p—b) == 29 , TJie R — pajnyc OKpY>KHOCTH, OIIH-
R 2p R 2p 'R 2p

canHoi okosio A ABC . CnoxxuM JieBbI€ U TIpaBbIe YaCTH MOJYYSHHBIX PABEHCTB U MPe0o-

pa3zyeM IpaBylo 4acTh:

Torna
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Ri+R;+R3; p—a+p—b+p—c 3p—(a+b+c) 3p—2p

R p p p
3nauut, R; + R, + R; = R.

1.

3agaum 13, 13.1 u 13.2 mpeAcTaBiIsAioT IEMOUYKY B3aUMOCBSI3aHHBIX 33/1a4: PEIICHUE
NEePBOIl MOATOTABIMBAET K PELICHUIO BTOPOH, pEIIEHUE BTOPOW MOITOTABIIMBAET K Pellie-
HUIO TPETHEM.

B 3anaue 14 chopmynupoBano eni€ oJJHO HEOOXOAMMOE U JIOCTATOUYHOE YCIIOBUE
CYIIECTBOBAHUSI OKPY>KHOCTH, ONMKMCAHHOW OKOJIO YETBIPEXYroJbHUKA. J[0Ka3aTelIbCTBO
o0eux TeopeM CBOJIUTCS K JI0KA3aTeIbCTBY MO100Us TPEyroidbHUKOB, Hanpumep, AOB u
COD, B ogHOM cityyae Mo HaJu4MIO JBYX Iap paBHBIX YIJIOB, BO BTOPOM — IO IPOIOP-
MOHAJILHOCTU CTOPOH, 3aKJIFOYAIOLIUX PABHBIE YTJIbIL.

K 3amaue 15 npuxoaurcst 4acTo oOpamaThCsa MpU peiieHrnr 0osee CIOKHBIX 3a1a4
Ha OKpY>KHOCTH. [IpuBeném 10Ka3aTeIbCTBO 3TOr0 YTBEPKACHUS.

Urak, ecth 1Ba TpeyronbpHUKa ¢ 0011eit croponoit AC. Tpetsu Bepmmabl B u D atux
TPEYTOJILHUKOB JIEKAT B OJJHOM MOTYIIIOCKOCTH OTHOCUTENIbHO NpsiMoii AC 1 BeTMUMHBI
yrinoB ABC u ADC pasnael. Hano nokaszate, uro Touku A, B, D u C nexar Ha oaHOU
OKpYHOCTH. BbiOepeM KOCBEHHBIN MyTh J0Ka3aTEIbCTBA, & UMEHHO J10KAa3aTEIbCTBO
pa3JeauTeNbHOE.

PaccmoTpum OKpyKHOCTh, ONMCAaHHYI0 OKOJo TpeyroibHuka ABC. Touka D mo-
JKET: a) JIeXKaTh BHYTPHU ITOU OKPYKHOCTH; 0) Jie’KaTh BHE ITOM OKPYKHOCTH; B) JIEKATh
Ha 3TOH OKpyxHOCTH. [Tokaxkem, 4TO citydau a) u 6) HEBO3ZMOXKHBI.

A) Tlpennonoxum, 94To TOYka D JEKUT BHYTPH OKPY>KHOCTH, OMUCAHHOM OKOJIO

tpeyroapHuka ABC. Torma myd AD mepeced€r OKpyKHOCTb B HEKOTOpPOM Touke F
(puc. 17).

Puc. 17

ITo ycnoButo yron ADC pasen yrity ABC, Ho yron ABC BrincanHblil 1 onupaercs
Ha nyry AC okpyxnHocTtu. Ha 3Ty ke nyry onupaercs BnucaHHbld yroi AFC. 3Hauwur,
yribl ADC, ABC u AFC paBHbl. DTO NPOTUBOPEUYUT TEOPEME O BHEIIHEM YIIIE Tpe-
yroapHuKa: yroil ADC BHemnuit yron tpeyroiasauka FCD u paBen cymme yriioB AFC u
FCD. 3Hauur, Touka D HE MOXKET JiexKaTh BHYTPU OKPYKHOCTH, OITMCAHHOW OKOJIO Tpe-
yrosibHuka ABC.

b) Ilpennonoxum, uro Touka D 5eUT BHE OKpYKHOCTH. 3adukcupyeM TOUky N
nepecedeHus: oTpe3ska AD ¢ OKpYKHOCTBIO. AHAJOTMYHO MPOBEIEHHOMY JOKAa3aTellb-
CTBY yOexmaemcs, uTo Touka D He MOKeT nexxaTh BHE OKPYKHOCTH.
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B) Touka D, no noka3aHHOMY BbILIE, HE MOKET JIEKATh BHYTPU U BHE OKPYKHOCTH,
OMMCAaHHON OKOJIO TpeyroyibHuka ABC, 3HaunT, OHa JIEKUT HA OKPY>KHOCTH.
CnenosarenbHo, Touku A, B, D u C nexat Ha 0JHOI OKPY>KHOCTH.

PaccMoTpum kimtodueBbIe 3a/1a4H HAa B3aUMHOE PACIONIOKEHUE ABYX OKPY>KHOCTEH.

16. /[okascume, umo yeHmpovl 08X KACAIOWUXCS OKPYIHCHOCMEN U MOYKA KACAHUS
Jlexcam Ha 0OHOU NPSMOIL.

17. Jokaoicume, umo ompe3sKku oOuux KacamenibHvix, NPOBEOEHHBIX K GHEUIHe KACa-
FOUUMCSL OKDYHCHOCMAM, C KOHYAMU 8 MOYKAX KACAHUS PAGHbI.

18. /[se okpyacnocmu paouycoé R u r kacaromces sHewHum oopazom. Hatimu onuny
ompe3Ka ooujeli KacamenbHOU ¢ KOHYAMU 8 MOYKAX KACAHUSL.

Jlis nokaszaTenbcTBa TOro ¢akra, yTo IEHTPhI ABYX KacalOIIMXCs OKPYKHOCTEH U
UX TOYKA KacaHUs JIeKAaT Ha OAHOM MPSIMOM, MOXKHO UCIOJIb30BATh METOJ «OT IMPOTUB-
HOro». Uepes LEeHTpBI OKPYKHOCTEN NPOBEAEM NpsAMY0. IIpeanonoxum, 4To Touka Ka-
CaHMs HE JICKUT Ha 3TOM NpsAMou. Tak Kak mpsimMasi, IpOXOoAsiiasl 4epe3 LEHTPI OKPYK-
HOCTEH, SIBISETCS OChIO CHMMETPUU paccMaTpUBaeMoil KoH(uUrypauuu, TO oOias
TOYKA — TOYKA KACaHUs, HE JIeKAIAasi HA OCU CHMMETPHH, ITEPEHIET IPU 3TOW CUMMETPUH
B OOIIYIO TOUKY 3TUX OKPYKHOCTEH, JIeXKaIIyI0 MO APYTYI0 CTOPOHY OT ocH. Takum 00-
pa3oM, OKPYKHOCTH OyAyT UMETh JBE OOILIME TOUKH, YTO MPOTUBOPEUYUT YCIOBHIO.

K 3agaue 17 He TpeOyeTcss HUKAKUX TOSICHEHUH.

Jlns petienus 3anayuu 18 BeITOIHSIEM JOMOMHUTENIBHOE TOCTpoeHHE. Uepe3 oiHy U3
TOYEK KaCaHUs IPOBOJAMUM IIPAMYIO, TAPAIIENBHYIO IPAMOM, IPOXOIAIIEH YEPE3 LIEHTPHI
OKpY>KHOCTeH (puc. 18) mim yepe3 ouH U3 [EHTPOB IIPOBOJIUM MPSIMYIO, TapalIeTbHY IO
KacaTenbHOM. Takoe IMMOCTPOECHUE MO3BOJIUT NOIYYUTh IPSIMOYTOJIBHBIN TPEYTOJIbHUK, B
KOTOPOM 4€pe3 paauyChl BBIPAYKAIOTCS KATET U THIIOTEHY3a.

l

Puc. 18

IIpuBeéM TEKCTHI 3a/1a4, HECIOKHBIX 10 CBOEMY PELIEHUIO, B KOTOPBIX HCIIOJIb3Y-
I0TCSI KJIFOUEBBIE 3a/1a4u (0T OJIHOM J10 TPEX), U 0COOBIE MPUEMBI, O KOTOPBIX TOBOPHIIOCH
B niepBoM naparpade. [Ipennaraem ynrarento caMOCTOATENbHO HAUTH pellieHNe ITHX 3a-
nad. [IpoBepuTh CBOM YMO3aKJIIOYEHUSI MOKHO, 3aIVISIHYB B Ipe3eHTanuio «Kirouesbie
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3a/ilaumy, TJe PelIeHnue 3a1a4 MpeCcTaBiIeHo momaroBo. Bo3sMoxHo, BaM yaacTcsi HauTu
0osee mpocToii ciocod pemienus. Hymepanuio 3a1a4 npoaomKuM.

19. Yemwvipexyeonvnux ABCD enucan 6 okpyscnocms, K — mouka nepeceuenus oua-
eonanei ABCD. Yepes K, A, B npoxooum oxpyasicnocms, nepecexarowas BC 6 mouke M,
AD — 6 mouxe N. {oxaxcume, umo KN=KM.

20. {ge okpyacnocmu nepecekaromess 6 mouxax A u B. Uepesz mouxy B nposooumcs
npamas, nepecexarowas okpyyxchocmu 6 moukax C u D, a samem uepez mouku C u D
Npo8OOAMCs KacamenbHvle K dMUM okpysicHocmsam. [okaxcume, umo mouku A, D, C u
P — mouka nepeceuenus xacamenvuvix — 1excam Ha 0OHOU OKPYHCHOCU.

21. J[se oxkpyacnocmu nepecexkaiomcsa ¢ moukax P u Q. Yepez mouxy A nepeoi
OKpydicHocmu npogeoensl npamvie AP u AQ, nepecexarowue 8mopyro OKpY’CHOCMb 8
moukax B u C. [[okadxcume, umo kacamenvhas 6 mouke A k nep8otl OKpys’cHoCmu napa-
nenvHa BC.

22. Yepes cepeduny C dyeu AB nposedenvt 0se npsamoie CD u CE, nepecexarowue
xopdy AB 6 mouxax H u F. [loxascume, umo oxono uemuipéxyeonvnuxka DHFE moorcno
onucams OKpY*CHOCMb.

23. B yeon snucanwvl 0se okpyscnocmu. A u B — mouku xacanus nepsoii okpycHo-
cmu co cmoponamu yena, Aqu By —mouku kacanus 6mopou OKPYHCHOCMU CO CIOPOHAMU

yena. Ompesox AB, nepecexaem smu oxpysicnocmu ¢ mouxax C u Cy. [okaxcume, umo
ACZBlC'l (Z?l/lc. 19)

Puc. 19

24. Ha obweii xopoe 08yx nepecekaroujuxcs okpysxcHocmeti 83ama mouka M u uepes
Heé nposedenvl xopovl AB u CD. Jloxascume, umo yeon MDB pasen yeny MAC.

25. Okpyarcnocmu kacaromces euympernHum oopasom (puc. 20). A — mouxa kacanus
okpyacnocmetl, P — mouka xacanus xopovt BC u menvweti oxpyscnocmu, BA u CA —
Xopovl bonvuieli oKpyscHocmu, nepecekaowue menvuiyio 6 moukax K u M coomeem-
cmeenno. Joxaxcume, umo BC || KM.

26. Nlee oxpyosichocmu kacaiomces ¢ mouke B (puc. 21). C — mouxa xacanuss AC u
oxpyacnocmu (05;1,), A neaxcum na oxpyxcnocmu (01;1,). Ipsamas CB nepecexaem
oxpyoicnocmo (041; 11) 6 mouxe F, npamas AB nepecexaem okpyacnocms (04;15) 6 mouke
K. Hoxascume, umo AF || KC.
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Puc. 20

A

K

Puc. 21

[lepeuniciieHHbIe BBINIE 3a/a4d TMOJATOTABIMBAIOT YYalIUXCs K pelIeHUI0 Oolee
CJI0’KHBIX 3371a4 Ha OKPYKHOCTH, B TOM YUCJIE€ U3 BAPUAHTOB €IMHOTO TOCYIAPCTBEHHOTO
sk3ameHa. [Ipumepsl Takux 3a7a4 C MOMIArOBBIM PEIICHUEM IPEIIOKEHBI YUTATENSIM B
npe3eHtanuu «ClI0KHbIE, HO pelIaeMble, 3a/1a4d Ha OKPYKHOCTH.

B 3akitoueHue 3Toil yacTu mocoOUsl XOUETCsl OTMETUTh, UTO PEIIEHUE CTEPEOMET-
pUYECKOH 3a/layll TOCJie MCIOJIb30BaHUS HEOOXOIUMBIX CTEPEOMETPUUYECKUX TEOPEM,
MO3BOJISIIOIIMX YCTAHOBUTH B3aUMHOE PACTIOJIOKEHUE MPOCTPAHCTBEHHBIX TEJI MJIM UX Ya-
CTEW, CBOJAUTCS K PELICHUIO INIAHUMETPUYECKUX 3a/1a4 B BBIICJIICHHBIX TUIOCKOCTSX. [10-
ATOMY YMEHME peliaTh IIJIAHUMETPUYECKUE 3aa4U SIBJISIETCS] OCHOBOM IS PEILLICHUS CTe-
peomeTpuyeckux 3aj1ad. CI0XKHOCTh OyI€T COCTOSTh B BBIICJICHUH B TPOCTPAHCTBEHHOM
00BEKTE IIOCKOCTEHN, KOTOPBIE CIIEYyEeT PACCMOTPETh U BBISICHEHUH BUA U CBOMCTB MH-
TEPECYIOINX HAC TUIOCKUX (UTYp, JIKAIIUX B ATUX IUIOCKOCTSIX. 3a00TUTHCS O TOM,
YTOOBI yUalmecs He OOSUTHCh CTEPEOMETPUUECKHUX 3a/1a4 U YMEIU UX peliaTh, Ha/lo yiKe
B cpeqiHeM 3BeHe. ClieryeT 3HaKOMUTh YYaIIuXcsi ¢ IPOCTPAHCTBEHHBIMU O0OBEKTaMU Ha
HArIHO-UHTYUTUBHOM YPOBHE, MCIIOJb3Ysl AHAJIOTMI0 KaK METOJ MO3HAHUA, PEIIATh
MJIaHUMETPUYECKUE 3aJauM, MoMenias Mmiockue (GUrypbl Ha TpaHU MHOTOTPAHHUKOB, B
MJIOCKOCTU CEUYCHHI MHOTOTPaHHUKOB, TOAOUPATH U AaBaTh yyaluuMcs 3aja4u Ha 0a3o-
BbIE TUIOCKME KOH(UTYypallMy, 4acTO BCTpEYAloNIMecs B 3ajladyax MO CTEPEOMETPHHU.
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[TosicauM ckazaHHOe. AHAJOrOM 3a/lad Ha OKPY>KHOCTH, BIIHCAHHBIE B OKPYKHOCTbh U
OTKMCaHHbIE OKOJIO OKPY>KHOCTH MHOTOYTOJIbHUKH, SIBIISIIOTCS 337a4u Ha cepy, BIUCaH-
HBIE B c(hepy U OMMCaHHBIE OKOJIO c(hepbl MHOTOTPAHHUKH, BHI3BIBAIOLINE CEPhEIHBIC 3a-
TPYJIHEHHUS TIPU UX PEIICHUU JaKe Y XOPOILIO MOATrOTOBIIEHHBIX ywammuxcs. [Ipeacra-
BUTbH, CJENIaTh YePTEXK, yKa3aTh TOUKH KacaHus cheprl U TpaHeii MHOTOTPAaHHUKOB, BbI-
JICJIUTh TIOCKOCTH, CBSI3aTh ONPEACIIEHHBIMU OTHOIICHUSAMU (UTYPBI, JIEKAIIUE B 3TUX
TUTOCKOCTSIX M TaK jJajiee. JTO HAMHOTO CIIOJKHEe, 4yeM B IiannMeTpun. Ho ecth u o0mime
MoMeHTHI. [Ipu pemiennu 3a1a4 Ha KOMOMHALIUIO OKPYKHOCTEH 1 MHOTOYT'OJIbHUKOB HAC
MHTEPECYIOT TOJIBKO LIEHTP OKPYXHOCTH M TOYKH KacaHHUsi CO CTOPOHAMH MHOTOYTOJIb-
HUKa, MpUYEM HE BCE, a OJIHA-J[BE. 3a4eM TOTJa PHUCOBATh BCIO OKPYKHOCTH? Takxke u
IpU pelIeHUH 3a7a4 Ha KOMOWHAIMM MHOTOTPAHHUKOB M cep He Halo M300pakaTh
cdepy, BOUCAHHYI0O B MHOTOTPAaHHUK WJIM OMUCAHHYIO OKOJO MHOTOTpPaHHHKA. JTO
CJIO’)KHO M BCE paBHO XOPOIIO HE MONYy4YUThCs. Jlyyle mocTynaTte cieayomuM o0pa3om.
BoInoHUTE YepTek MHOTOTPAHHUKA, YKa3aTh MOJIOKEHHE IIEHTpa cepbl U TOUEK Kaca-
HUS C TJIOCKOCTBIO OCHOBAHUS M OOKOBOI IpaHbIO ISl BIUCAHHOW c(ephl, MOI0KEHHUE
HeHTpa chepsl U paauycsl chepbl, CofepKallie BEepIIMHY OCHOBAaHUS U BEPIIUHY MUpa-
MU/JIBI 7151 onMcaHHOM cepsl. [lepexos kK pacCMOTPEHNIO KOHKPETHBIX MIIOCKOCTEN, HE
JIMIIHUAM Oy 1T BBIMOJIHEHHE BBIHOCHBIX YEPTEXKEH JIsl HOTYyYaeMbIX TUTAHUMETPUUECKUX
3anay. [Ipu pemieHnn Takux 3aad MosiBIsETCA U psii 0a30BbIX KOH(UTypalnii, paccMOT-
peHHEe KOTOPBIX MO3BOJISIET PEIIUTh 3a1ady. [IpogeMoHCTpupyeM cka3aHHOE Ha TpUMe-
pax. JlomycTum, B 3a7a4e peub HIET 0 cepe, BIUCAHHOW B MPABWIBHYIO TPEYTOJIbHYIO
nupamuy. K 3amage mocie HeOOIBIIOTO 0OCYKIACHHSI BBIIOTHSICTCS CISAYIOMUN dep-
Tex (puc. 22). B xome o0cyxaeHus onpeensieM MoJ0KeHne eHTpa chephl U TOUEK Ka-
CaHUs C TUIOCKOCTBbIO OCHOBaHMSI U OOKOBOHM rpaHblo. LIeHTp JexuT Ha BBICOTE MUpa-
MUJIBI, TOYKA KACAHUS C OCHOBAaHHEM — 3TO OCHOBAHME BBICOTHI TUPAMHU/IBI, TOUKA Kaca-
HUA ¢ OOKOBOM IpaHblO JIEKHUT Ha anodeme.

Puc. 22

Ecnu B X0/1e penieHust 3a1a4u MOSBISIETCS HEOOXOMMOCTh PACCMOTPETH IJIOCKOCTD
ASM, To nenaetcst BRIHOCHOM YepTexX, MPECTaBICHHBIN HA pUCYHKE 23.
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Puc. 23

baszoBas koHpHTrypaIus, K paCCMOTPEHUIO KOTOPOM, KaK MPaBUIIO, CBOJUTCS pelile-
HUe 331249 Ha cepbl, BIUCAHHBIE B TPaBUJIBHBIC N-yTOJIbHBIC THPAMHUJIBI, — TPEYTOJIbHAsS
nupamMuia, B OCHOBAaHHHM KOTOPOUM paBHOOCIPCHHBINA TPEYTOIBHUK (OOKOBBIE CTOPOHBI —
3TO PaJlyChl OMMMCAHHON OKOJIO OCHOBAHHS JAHHON N-yrOJIBHON MUpPaMUIBI OKPYKHO-
CTH), a 60KOBOE peOpo, MPOXOAAIIee Yepe3 OOy TOUYKY PAaBHBIX CTOPOH OCHOBAHHS —
BBICOTA JAaHHOW MUpaMuabl. s mupamMuasl, H300paKeHHOW HA pUCYyHKE 22, 3TO MHpa-
muga SPBC.

Ecnu B 3amade peuyb uaeT o cdepe, ONMMCAHHONH OKOJIO MPaBHIILHOH TPEYrOJIbHOW
MUPAMH/IBI, TO K 33J1a4€ ITOCJIe 00CYKICHHUS BBITIOJHACTCS YePTEIK, IPEICTABICHHBIN Ha
pucyHke 24.

S

Puc. 24

Ecnu B X0€ perenus mosBiisieTcsi HE00X0AMMOCTh paccMoTpeTh miockocTbh SNC, To
JIelaeTCsl BBIHOCHOU YepTeXk, MPEICTaBICHHBIN Ha PUCYHKE 25.
A




ba3oBast koH(}uUrypanus, K pacCMOTPEHUIO KOTOPOM, KaK IPaBUIIO, CBOAUTCS pellie-
HUE 3a7a4 Ha cephl, ONMMCAHHBIE OKOJO MPABUIBLHOW N-YTOJbHOW MHUpaAMUABI — ITO
taxke nupamuaa SPBC. Hamo moMHUTB, UTO MIEHTPHI BIMCAHHOW U OMMCAHHOU cdep B
00IIIeM cTydae COBIAAIOT TOJIBKO Y PABIIILHOTO TETpadipa.

BrIHOCHBIE YepTEKU MOJIE3HO JeNaTh i J00H HEdIEeMEHTapHON CTepeoMeTpH-
YeCcKOW 3a7auu, eCIM BO3HUKAIOT 3aTPYyJHEHUs C MPEACTaBICHUEM IUIOCKUX (uryp, je-
KAIlUX B paCCMaTPUBAEMBIX ITIOCKOCTSX. BBIMONHSSI BEIHOCHOH YepTek, 00ydaronuecs
aHAIM3UPYIOT 33/1a4y, YK€ CICIaHHbIC 110 XOAY €€ PelIeHHs 3aKII0YeHHs. Y HUX CO3/a-
eTCsl MPaBUJILHOE TIPEJICTABICHUE O TOM, KaKOW BHJl UMEET paccMaTpuBaeMasi TUIOCKast
¢burypa u KakuMu CBOMCTBaMH OHa oOisiajgaet. [Ipu 3TroM HE0OX0AUMO COOJIIOATH BCE
TpeOOBaHUs, IPEAbSBIIIEMbIE K UEPTEKY B INTAHUMETPHUU.

Kakwue xe 3aaun MO>XKHO TpeyiaraTb B CpeaHeH 1IKoie, YTo0bl OJATOTOBUTD K pe-
HICHUIO 3a]1a4 Ha KOMOMHAIUIO cepbl ¢ MHOTrOrpaHHUKamMu? OCHOBOM /1J1s1 COCTaBJIEHHUSI
TaKUX 3a/1a4 SABJSAIOTCS pUCYHKU 23 1 25. TekcT 3a1a4 MOXKET OBbITh CIEAYIOIINM.

3agauva 1 (puc. 23).
B tpeyronsauke ASM pacmionaraercs OKpy»XKHOCTb, IICHTP KOTOPOU JIGKUT Ha BBI-

cote SP u xoTopas kacaerca ctopod MS u MA tpeyronsuuka. Yron SMA pasen 60°,

AM=42£ u AP :PM =2 : 1. HaliguTe paguyc OKpyHOCTH.

2
OTtBer: e

3amaua 2 (puc. 24).
Tpeyronsauk SNC pacnosnaraercsi BHyTpU OKPY>KHOCTH, LIEHTP 01 KOTOPOU JIEKHUT
Ha BbicoTe SP Tpeyronsuuka, Touku S u C exat Ha okpyxkHocTh. Yron SCN pasen 60°,

NC:32£ u NP :PC=1:2. Haiinure pagnyc OKpy>KHOCTH.
Otser: 2.

JUJ1s1 TOrO 4TOOBI MOJTYUYUTh MOXO0XKYIO 33714y, HaJl0 B3STh U3 3aJJaUHUKa CTEPEOMET-
PUYECKYIO 3aJjauy Ha KOMOMHAIMIO cpepbl U MHOTOTpaHHUKA (B JAHHOM cily4ae Ipa-
BUJILHOU TPEYTOJIbHON MUPaMUbl), BEIICTUTh HHTEPECYIOIIYIO Bac KOH(PUTYpaIHIo, MO-
JYYUTh UHTEPECYIOIINE JTaHHBIE U CPOPMYIUPOBATh Ha UX OCHOBE INIAHUMETPUUYECKYIO
3amavy. /[Be npeioxkeHHble 3a1a4i ObUIH MMOTYYEHbl HA OCHOBE PACCMOTPEHHUS MEPBBIX
3aJ]a4 BTOPOTO U MEpPBOro BapuaHToB K Teme «KomOuHaimu cepsl ¢ IpyrumMu reoMer-
PUYECKUMU TeJIaMu» U3 COOpHMKA 3a7ay «3ajadyd K ypokam reoMmetrpuu. 7-11 kmaccy
3uBa b. I'. Hano Tonbko, yTOoOBI BakHAs AJIsl JAdbHEHUIIEro W3ydeHHs: KOHPUTyparus
BCTpEUaIach HEOJAHOKPATHO. Y CJIOBHS HEOOXOAUMO MEHSTh U YUCIIOBBIE JaHHbBIE TOXKE.

Wtak, BO BTOpO# 4acTu NOCOOMSI Mbl pACCMOTPENH KIIIOUYEBBIE 3374l 110 UHTEPECY-
IOLIEH HaC TeMe, MOKa3aJId, KaK OHU UCTOJIb3YIOTCS IIPU PELIEHUH 00JIee CI0KHBIX 3a7a4.
[Topa npuctynaTh K pelIeHuIo 3a7a4 BLICOKOTO YPOBHS CJI0KHOCTH, IIPEJICTABIICHHBIX B
npe3eHTaunu «CoKHbIE, HO PEIIaeMble, 3a/1a4l Ha OKPYKHOCTH.

Kemnaem ycnexal!



Yuebnoe uzoanue

Konapymenko Enena MuxaiinoBHa
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