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Pazgen 1. [losicHuTE/IbHAS 3aIHCKA

MaremaTnueckoe o0Opa3oBaHHE B CHCTEME OCHOBHOTO 00IIero obpazoBaHusi 3aHMMAET OJHO H3
BEAYIIMX MECT, 4YTO ompenaensercs Oe3yCIOBHO IIPAKTHYECKOH 3HAUMMOCTBIO MATEMAaTHKH, €€
BO3MOXXHOCTSIMH, B Ppa3BUTUM (OPMHUPOBAHHUS MBIIUICHHS YEJIOBEKA, €€ BKJIAIOM B CO3JaHHE
IIPE/ICTAaBICHUH 0 HAYYHBIX METOJaX MO3HAHUS IeHCTBUTEILHOCTH.

OcHoBHast 3anaya oOyueHHs] MaTEeMAaTHKH B IIKOJIE, OOECHEUUTh IPOYHOE, CO3HATEIBHOE
OBJIAJICHHE YYAIIIUMHUCS MAaTeMaTUYECKHX 3HAHUN U YMEHHH HeOOXOJUMBIX B MOBCEHEBHOH JKU3HU U
Tp}’,IIOBOI"’I JASATEIIBHOCTH KaXXJI0ro 4YeJIOBEKa, JOCTATOYHBIX IJI H3YUYCHHSA CMEXKHBIX JHCHHIUIMH H
TIPOJIOKECHHS 00pa3oBaHMUsL.

Pabouas mporpaMmMa 31€KTHBHOTO Kypca COCTaBlieHa HA OCHOBE TOCYIAPCTBEHHON MpPOTpPaMMEI
Atanacan JI.C «lIporpammel obmeobpazorarensHbix  yupexjaeHuid. 'eomerpus 10-11 knaccsi,
cocrasutens 1.A. bypmucrtpoBa, Mocksa «lIpocBemienue» 2019r., @enepanbHOr0 KOMIIOHEHTA
rocyZapCcTBEHHOro 00pa3oBaTENLHOIO CTAHIAPTa OCHOBHOTO 001IEro 00pa3oBaHus 10 MaTeMaTHKE.

[IpencraBnenHas mporpaMMa JJIEKTHBHOIO Kypca paspaboraHa B paMKax peaau3aliy KOHLEIIHU
npeanpoduIbHOro oOydeHHss Ha crapiieidt cryneHd oOinero oOpasoBaHMss M COOTBETCTBYeT I ocy-
JAapCTBEHHOMY CTaH/apTy cpeqHero odpazoBanus 1o MateMaTtuke. 1lpu pa3zpaboTke maHHOM MporpaMmbl
YUHTBIBAJIOCH TO, YTO JJIEKTHBHBIH KypC Kak KOMIIOHEHT o0pa3oBaHHs NOJDKEH ObITH HampaBieH Ha
YJIOBJIETBOPEHHE N103HABATEIBHEIX NOTPeOHOCTEH U HHTEPECOB CTAPIIEKIIACCHHKOB, Ha (OPMUPOBAHHE
Yy HHX HOBBIX BHJIOB II03HABAaTEIBHON M NPAKTHYECKOH AeATeNbHOCTH, KOTOphIE HeXapaKTepHBI s
TPaIUIMOHHBIX Y4eOHBIX KYPCORB.

OCHOBHOE COJIEpP)KAHUE Kypca COOTBETCTBYET COBPEMEHHBIM TEHJEHIIHSM Pa3BHTHS IIKOJIBHOIO
Kypca MaTeMaTHKH, unesMm auddepeHIuanyy, yriryoleHus U paciuidpeHus 3HaHui yqanmxcs. JlaHHbrii
Kypc [aeT YvallliMCA BO3MOXKHOCTB ITO3HAKOMHTBCS € HECTAHJAPTHBIMH CIIOCO0aMH  pPeIleHUs
TCOMETPHYECKHX 3a/a4, cnocoOCTBYeT (OPMHUPOBAHHIO M PA3BHTHIO TaKMX KA4eCTB, KaK HHTEI-
JIeKTyallbHas BOCIPHUMYMBOCTE M CIHOCOOHOCTH K YCBOGHHIO HOBOH HH(pOpMaIyu, THOKOCTh H
HE3aBHCUMOCTD JIOTHYCCKOro MbniuieHus. [lomoxer ydammmces B noaroroBke k EI'D mo maremarHke, a
TaKXKe pu BeIOOpe umu Oyayinel mpodeccuu, CBA3aHHON ¢ MaTeMaTHKOM. B mpeuiaraeMoM Kypce
pazpaboTana cucTeMa 3aJlaHui Juil MOATOTOBKH CTapUIEKIaCCHHKOB (yuammxcs 10kmaccoB) k
EI'D. Ilpeanaratorcs K paccCMOTPEHHIO BONPOCHI 0053aTeNbHOTO Kypca MaTeMaTHKM M BOIIPOCHL,
BBIXO/IAIIME 33 PAMKH IIKOJILHON IPOrPaMMBl.

DneKTHBHBIA KypC IPeJCTaBICH B BHIE IPAKTHKYMA, KOTOPBIH MO3BOJIHT CHCTEMATH3UPOBATH H
pPacllMpUTh 3HAHHSA YydYallMXcsd B pEHIEHHH 3a3Jad 110 MareMaTHKe M II03BOJIMT HauyaTh

[eJieHanpaBIeHHYIO MOATOTOBKY K ¢/1aue 3k3ameHa B popme EID.

- Heas xypea - o600IIEHHE U CHCTEMATH3allis  3HAHMHA YYAlIMXCS 1O OCHOBHBIM pa3jesaM




MaTeMaTHKH, IOJroTOBKa K HTOrOBOH arrectaiuu B hopme EI'D.;
- 3HAKOMCTBO YyYalUXCs C HEKOTOPBIMH METOAAMH H ITPHEMaMHK PELICHHsI MaTeMaTHYeCKHX 3a/1ay;

= (;t)OpMHpOBaHHe YMCHHSI TIPHMCHATEL IIOJYYEHHBIC 3HAHHA IIPH PEIICHHHN «HCTHITUYHBIXY,

HECTaHJapTHBIX 3a1a4.

3agaum Kypca:
° (popmMupoBanKE U Pa3BUTHE y CTAPIICKIACCHHKOB aHATMTHYECKOTO H JIOTHYECKOTO MBILIICHHS
IIPY NPOEKTHPOBAHUHK PELICHHS 33/1a4H;
* paCIIMPUTL W yriayOMTh TIPEACTABICHHMS Y4YalUXCS O NpPHEMAX W METOJAX pELICHUS
IeOMETPHYECKHX 3a1ad;
e (opMHUpOBaHME OINBITA TBOPUECKOM MESTENBHOCTH YYAIIMXCS YEPE3 MCCIEN0BATENBCKYIO
NEATENIbHOCTD NPH PEIISHUH HECTAHIAPTHRIX 3a/1a4;
e (QopmupoBanue HaBplKa pabOTHl € HAYYHOIl JIUTEPATYPOM, MCMOJNB3OBAHUS pPA3THUHBIX
HHTEPHET-PECYPCOB;
® DPa3BUTHE KOMMYHHMKATHBHbIX M 00IIey4eOHBIX HABHIKOB paboThl B TPYIIE, CAMOCTOATEIbHOM

paboThI, YMEHHH BECTH JUCKYCCHIO, apIyMEHTHPOBAThH OTBETHI U T.J1.

JOTOJHUTE 3HAHUS YYallMXCsS TEOPEMaMM IPHKIAJHOTO XapakTepa, 00JIacThi0 NPHMEHEHHS
KOTOPBIX SBJISIIOTCS 3a/1a4H;
* [IOMOYb OBJIAJICTh PSJIOM TEXHHYECKHX M MHTEJUIEKTYAJIbHBIX YMEHHUH Ha YpPOBHE CBOOOIHOIO
UX HCIIOIb30BAHHUS;
® AKIEHTUPOBAaTh BHUMAHME YYaIUXCS HA €JUHBIX TpeDOBaHMAX K INpaBwiaM O(opMIIeHHS
Pa3IM4HbIX BHJIOB 3aJlaHHi, BKIKOYAaEMBIX B MTOTOBYIO aTTECTAIMIO 3a KypC IIOJIHOM
001eobpazoBaTeIbHON CpeiHEN LIKOJIBL;

® Pa3sBUTh HHTCPEC U NMOJOKUTENBHYIO MOTHBAIIHIO U3YUEHUS MATEMATHUKH

OIIMCAHUE MECTA B YYEBHOM IIJIAHE

DaxynbTaTHBHBIA Kypc «[IpakTHKYM 10 MareMaTHKE» BXOIUT B 06pa3oBATEIBHYIO 00IacTh

MaTeMaTHKa.

Cornacno yuebHOMYy TIaHy IIKOJIBI HA H3yYeHHE IIEKTHBHOTO Kypca OTBOAMTCS 34 yaca B rojl
, 1 yac B Hegenro.

B mpouecce m3ydenus Kypca mpeanonaraetcsi MCIONb30BaHHE, KAK TPAIHIMOHHBIX dbopm
00y4eHHsl, Tak M camMOOOpa3OBaHHe, CAMOPA3BUTHE YYAIUXCS IOCPEICTBOM CaMOCTOSTENBHOI
paboTel ¢ METOHYECKHM MaTepuasIoM. 3aHATHS BKIIOUAIOT B ceOs TEOPETHYECKYIO U TPAKTHYECKYIO
YacTH, B 3aBUCHMOCTH OT LieaecooOpasHocTd. OcHOBHbIE (OPMBI TIPOBEICHHUS 3aHATHI: JIUCKYCCHS,
KOHCyJIbTallisd, IpPaKTH4YeCKOe 3aHATHE, 3adyeTHas pabora. (Ocoboe 3HAYEHHE OTBOJUTCS
CaMOCTOATENIbHOI paboTe ydamuxcs B paMKax MPaKTHKyMa 0 CaMOCTOSTENBHOMY PELICHHIO 3a1a4

IEpEN  3a4eTHOM paboToM, TIhe JOIycKaeTcss HCIOJb30BaHHE YUeOHMKA, I[OMOIIb YUUTENS.




IIpeanonaratores ciaemyomnpe GopMbI OpraHu3aniy 00ydeH s : WHIAWBUIyallbHAs, IAPHAs, TPYNIOBasd,

KOJIIEKTHBHAsSI, B3aUMHOE 00y4YeHue, caMoo0yueHue.

Paszpnea 2. [lnanupyemble pe3y/ibTaThl 0CBOEHHS Y4€OHOI0 NpeaMeTa

B pesynprare u3yueHus Kypca ydalquecs T0JDKHBI YMETh:

TOYHO U TPaMOTHO (POPMYJIMPOBATE TEOPETUYECKHE TTOJI0KEHHS M U3JIaraTh COOCTBEHHBIE
paccy>XIeHHs B X0/ PEIICHHUS 3aIaHui;

YBEPEHHO pEIlaTh 3a/Ja4d Ha BBIYUCIEHHE, TOKA3aTENBCTBO H IOCTPOEHHE;

IIPUMEHSTH anmnapar airedpsl ¥ TPHTOHOMETPHH K PENICHHIO TEOMETPHUECKHX 3a/1ad;

YMETB OTpENIeNsATh THII 3a/1a4H, 3HATh 0COOCHHOCTH METOIHUKH €€ pelleHH s, UCIIONB30BaTh IIPH
pELIEeHHH pa3InyHbIe CIOCOODI.

ITporpamMma a51eKTUBHOTO Kypca criocoOCcTBYeT (POPMHUPOBAHUIO ¥ YUAIIUXCs CHCTEMHOTO
II0JIX0/1a B PEHIEHHH 3a/1a4 C TEOMETPHUECKHUM COAEpIKaHHEeM. JTO ITO3BOJSET UM IIPH YCICITHOM
YCBOEHHH IIPOrpPaMMBI Kypca, peraTh 3a1a4u Kak 4actd «By» EquHoro rocyiapcTBeHHOTO 3K3aMeHa,

TaK U B 3HAYUTEIILHOH CTENeHH MNPOJABHHYTBCA B YMCHHH IIPUMEHATH IMOJTYHYCHHBIC 3HAHUS ITPH

PENIEHUH 3a/1a4 ypoBHA «C».




Pazgen 3. O0mas xapakTepucTHKA COIePsKAHUS Kypca U ero CTpyKTypa

[IporpamMma 351eKTUBHOTO Kypca COCTOUT U3 IBYX Pa3/IesioB: INIAHUMETPUS H CTEPEOMETPHSL.

Jlis ynobera pasznensl pa3OuThI HE TOJILKO Ha maparpadbl, HO M Ha TeMbL. B KaKIplit ©3 HUX
COJIEPXKMT 3aJla4d HECKOJIbKMX YPOBHEH CIIOKHOCTH: YPOBEHB A ( 3aJaud /Uil YCTHBIX YIIPaKHEHHIH),
ypoBeHb b — 3T0 3amaum 6a30BOro ypoBHsi, ypoBeHb B — ABYX-Tpex XOJIOBBIE 3aJia4yd, Tpebyrome
NPUMEHEHHS KOMIUIEKCA 3HaHUH 110 yKa3aHHOH Teme. KpoMme Toro, B HEKOTOPBIX TeMaX MpeICTaBICHBI
3a/1a4y MOBBIIIEHHOH cnoxHOocTU. [lpu mx pemeHuu, yyammecs DOKHBI YCTAaHOBUTH H PeaIu30BaTh
KOMIUIEKC BHYTPHIIPEIMETHBIX CBS3€H. Y CIEIIHOCTh PELICHHS 3THX 3a/1a4 00ycloBleHa HE TOJBKO
BJIQJIECHUEM TIPEIMETHBIMH, HO M B 3HAYUTEJILHOM CTEIeHH, BBICOKMM YpPOBHEM pa3BUTHS
o0111ey4eOHBIX YMEHUI H HABBIKOB.

Taxum oOpas3oM, cucTema 3a1ay JMEKTHBHOIO Kypca MPeJOCTAaBJISET YYUTEIO BO3MOXKHOCTH
noadupaTh 3a/laud, MCXOAS M3 MUJAKTHUYECKHX Ieiell KOHKPETHOro y4eOHOIrO 3aHSTHS C OJHOM
CTOPOHBI, TAK H B 3aBHCHMOCTH OT YPOBHS IOJITOTOBKH KJlacca — ¢ JIPYyroii.

Ocob0 orMeTHM TOT (pakT, 4TO B COZEPIKAHUE ATEKTHBHOTO Kypca BKIIOUEHEI TAKHE TEMBI KaK
«MeTonpl perieHus reOMETPUYEcKHX 3a1ad Ha JokasarelbcTBa», «[IOHSTHE OMOPHOro »jIeMeHTa H
MHHHMAIIEHOTO 0a3uca B pELIeHHH TeOMeTpHYecKol 3amadym» u «lIpaBuiia BBINOJHEHHS BBHIHOCHBIX
yepTexei». M3yyenne 3TUX TeM NMPH3BAHO Pa3BUBATH Y YYAIUXCS YMEHHE MPOBOHTH PACCYKICHUS
KaK B IMMCBMCHHOM, TAaK U B YCTHOH (opMax B Tex ciiydas, KOIJa PEeHICHHE TeOMETPHUCCKOH 3a1adun
TpeOyeT JOKa3aTeNbCTBA MIIM COAEPHKUT €ro B KAYECTBE COCTABHOM YaCTH; CTIOCOOCTBOBATH PA3BUTUIO
YMEHHUSl YCTAHABIIMBATL TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXKAY HWCKOMBIMH M 33JJaHHBIMH
9JIEMEHTaMH 3aJa4 uepe3 IeJIeHalpaBIeHHbIH MMOHCK 3aKOHOMEPHOCTEH B 3JIEMCHTAX BBIHOCHOI'O
deprexxa. Kpome Toro, 5Tv TeMbl CrMOCOOCTBYET PA3BHUTHIO LEIOCTHOIO MPEICTABIEHHUS O TEOMETPHU
HE TOJNBKO Kak 00 yueOHOM mpeaMere, HO U Kak O HAyKe.

IInanuposanue y4yeOHOro MaTepHasa COCTaBICHO TAKHM 0Opa3oM, YTO OHO CONPOBOMKIAET
CHCTEMATHYECKHI Kypc reoMeTpuu 9-11 KiaccoB M He IPUBS3aHO K  KOHKPETHOMY Y4eOHO-
METOJHUECKOMY KOMILJIEKCY.

Conepxanne MaTepuana JUisl OIEHKH YPOBHS O0YUYEHHOCTH YYALIMXCS MO TEMAM 3JEKTHBHOIO
Kypca OTIPEeNICNIACTCs yUUTeeEM CaMOCTOSTENbHO. J[J1s cocTaBlieHus: KOHTPOJIBHBIX pabOT U 3aU4ETOB OH
MOXKET MCIMOJB30BaTh KakK [AHIAKTHYECKHE MaTepHalbl K KYypcy, TaKk M 3a1adyd M3 COOCTBEHHOM
MCTOIMYECKOH KOMUIKH. Kpome TOro, oH MOXeT OOpaTHTBCS M K 3aJadam, ONnyOJIHKOBaHHBIM B

JITEPATYPE (CM. CIIHCOK JIHTEPATYPBI).




Paznen 4. Cogepixanne nporpaMmMbl 3JIEKTHBHOTO Kypca

Pazaen 1. llnanumerpus
§ 1. TpeyroabHuxn.

Tpeyronenuk. Ilpu3Hake paBeHCTBa TPEyroOIbHUKOR. PaBHOOeIpeHHbIH TPEYTONBHUK, €ro
TMPH3HAKH M CBOHCTBA. COOTHOIICHAS MEXITY CTOPOHAMH H YIIIAMH TPeyroJpHEKA. Teopema cHHyCOB
U KOCHHYCOB. Pacrmpennas teopema CHHYcOB. IIpHeMBI HAXOX/IEHHS MEIMAHBI B TPEYTOJIBLHHKE.
CBOHCTBO OUCCEKTPUCHI TPEYTONLHHKA.

llpsMoyronpHEIif  TpeyronbHuk. — TpHrOHOMETpHYECKHE GynkiuH  octporo  yria
NpsAMOYTOJILHOTO TpeyrojibHuKa. CBOHCTBO MeIHaHbI, POBEICHHON K TMIOTEHY3e npﬂmoyfonbﬂoro
TpeyroiabHUKa. QOPMyIIBI TS BEIMUCICHUS [UIOIIA/IEH TPEYTONbHUKOB.

[TIpusHaku mojo6us TpeyronbHukoB. OCHOBHBIE KOH(HIYDALHH, CBA3aHHBIE C MOIOGHEM
TPEYTONBHUKOB: NPUMEPBI OTCEYECHHs OT TPEYroJbHHKa MOJ0OHOro ucxoaHoMmy. OCHOBHas 3amaua
nojiooms|*.

3ameyaresbHbe TOYKH TPEYTONbHHKA. DOPMYIL! sl BHUMCICHHS PAJHyCOB BIHCAHHBIX H
OIHCAHHBIX OKPYXKHOCTEH OKOJIO TPEYroJIbHHUKOB (B TOM YHCIIC, YTOUHEHHBIE IS YaCTHBIX CIIydacs).
[Teopemsr Yersl u Menenas)].

§ 2. YernIpexyroyib HHKH.

Yereipexyronpnuk. CymMMma BHYTPEHHHX YIJIOB BBIIYKJIOTO YeThIpexyroibHuka. Cymma

BHEIIHHUX YTJIOB BBIIYKIIOTO YEThIPEXYTOJIbHUKA.
IapannenorpaMm u Tpamenus Kak KJIacchl 4eTHIPEXYTOILHHKOB. Teopema Bapunbona. Cpennue
[IPONOPIMOHANIBHEIC M CPEIHHE TeOMETpPHYECKHe B Tpanenud. OCHOBHBIE BHIBI JIOTMOJHHTEIBHBIX
IIOCTPOEHHUH B Tpaneuud. PoMO, IpAMOYronsHUK M KBaApaT KaK YacTHbIE BHJILI napajuiesorpamMmma.
DopmyJibl 171l BHIYHCITIEHAS TIOMANCH OCHOBHBIX KIIACCOB YETHIPEXYTONEHAKOB: napasielorpaMMOoB
H Tpaleiuii.

IToHsITHE YeThIpEXYronbHKKA, BIHCAHHOTO HJIH OIHCAHHOIO OKOJO OKpyxHocTH. CBoiicTBa
9THX KOH(UTYpaiuii.

Ionstne onoproro seMeHTa 1 MUHEMATBHOTO Ga3uca B peLIEHHH reOMETPHYECKOH 3a1a4n.

§ 3. OxpyxHocT. H3MepeHHe YIii0B, CBA3AHHBIX ¢ OKPYKHOCTDIO. IIponopunoHaabHbIE JIHHHH
B Kpyre. Kombunamun okpyskHocTeii.

Oxpyxnocts u kpyr. KacarenbHas k okpyKHOCTH, Xopja. Jlyra OKpy»XHOCTH, KPYroBoii
CEKTOP, CETMEHT, I104C.

Hsmepenue yenos, cessaunvix ¢ OKpyscHOCMbIO. YTON NEHTPATBHBI H BIMCAHHBIN. N3mepenue
LCHTPAIBHBIX M BIACAHHBIX YIJIOB. Benu4nHa yrma, 00pa3oBaHHOTO KacaTelbHOH H XOPIOIA,

HMEIOIMMHE O0IIYIO TOYKY Ha OKPYXKHOCTH. Bennumna yria ¢ BEPIIHHOM BHYTPU Kpyra, BHE Kpyra.




* 3IICCB M Jajiee B KBaJIpaTHBIX CcKOOKax YKa3aHbl TEMbI, JKCJIAaTE€JIbHBIE, HO HE o00s3aTeILHbIE JUTSL

paccMOTpeHHs Ha YUeOHBIX 3aHATHIX.

Ceoiicmea xopo, cexywux u xacamenviolx. CBOHCTBO pazuyca, TpPOBEIEHHOTO B TOYKY
Kacalus KacaTelibHOH ¥ OKpYXHOCTH. CBOHCTBO OTPE3KOB KacaTelbHBIX, NPOBEICHHBIX K
OKPYXKHOCTH W3 OJHOH Touku. CBOHCTBA Jyr, 3aK/IOYEHHBIX MEXKIY NApaLIEIbHBIMH XOpAaMH.
Cpo#icTBa nMameTpa, IepIeHHKYIAPHOro Xxopae. CBA3H THHEI OTPE3KOB KacaTeNbHON ceKyliei,
IPOBENICHHBIX K OKPYXKHOCTH M3 OJHOM M TOH jke eec Touku. IIpoM3BElEHHE OTPE3KOB
nepecekalommxest xops. CBOHCTBA JIMHMH B KacalOIMMXCS M IEPECEKAIONMXCS  OKPYKHOCTSX.
CBOMCTBO JIMHMM IEHTPOB ZBYX KACAIOIIMXCH OKPYXHOCTel. CBS3b pacCTOsSHUS MEXKIY IeHTPaAMH
ABYX KACaroLIUXCsl OKPYXKHOCTEH M MX paauycoB (IpH KacaHWH BHEIIHEM M BHyTpeHHeM). CBOHCTBO
oOIIelt KacaTembHOH JBYX OKPY)KHOCTEH, HX oOIIeH XOpHbL. Heo6xommmoe 1 IOCTATOYHOE YCIIOBHE

KacaHUs M3BHE JIBYX OKPYIKHOCTEH.

§ 4. Boruncienne niomaneit. Meroy nuromaiei.

ITnomane puryper. Axcromsl miomamm. Mcnons3oBanne CBOMCTBA a/UIMTUBHOCTH ILIOLIAA
1P pa3OMEHUH U JIOCTPAHBAHHHE MHOTOYTOJIbHHKA.
Hononnumenvnsle meopemer 0 nnowadsx mpeyeonsnuxos. O pa3OHMeHHu TpeyrojbHHWKAa Ha
paBHOBe/MKHE. OO OTHOIIECHHH IIOIANEH TPEYTrOJIbHUKOB, MMEIOIIMX IO PaBHOMY YTIy, 110 PaBHOM
BeicoTe. OO OTHOMEHHH MIIOIAAEH TPEYTONBHIKOB ¢ OGIIHM OCHOBAHHEM K BEPIIMHAMH, JISKAIIIUMH
Ha napajuie]IbHOMI eMy INpsMOIA.
Hononnumensuvie  meopemvr 0 niowadsx uemwipexyzonvnukos. O TIOMATH IIPOM3BOJIEHOTO
BBITYKJIOTO HETHIPEXyroybiuka. O MIOM@a/M YETBIPEXYTobHIKA CO B3aUMHO MEPIIEH/HKY/ISPHEIMH
Auaronansimu. O 1iomans paBHoOSIPEHHOM TPale K Mo BBICOTE, IPOBEICHHON 3 BEPUIUHEI TYIIOTO
yria.

Teopema Iludaropa u ¢opmyna I'epoHa kak KmoOYeRol MOMEHT B pEelICHUH 3aJa4 Ha
HaXOXAeHHEe Iuiomamm Gpuryp. O6 OTHOINEHHMH IUIOmAneil mMoa00HbIe ¢uryp. CooTHOIICHUS MeEXTY

3JIEMEHTaMH GUTYp NIPH BEIMUCIEHUH TTOIACH BIHCAHHBIX H ONMHCAHHBIX MHOT'OYTOJIEHHKOB.

§ 5. Ilogo6ue TpeyroIbHUKOB B 3aa4aX HA KOMGHHAHH OKPY:KHOCTH H TPEYroJbHHKA.
IlpusHaky 1omobus TpeyronbHUKOB. OCHOBHBIC KOH(QHUTYpaIllK, CBA3aHHBIE ¢ I10J00HEM

TPEYTONLHUKOB: IPHMEpPBl OTCEYEHHsI OT TPEYToJbHHKA MOXOOHOro ucxogHoMy. OCHOBHAS 3a7aua

nofobust. Mcnosk3oBanye 1mogo0usi IS YCTAHOBIGHHS B3aMMOCBSI3H SJIEMEHTOB B KOMOHHaIHu

TPEYTrOJIBHUKOB C OKPYIKHOCTBIO.




§ 6. Ilpumenenne TparoHOMeTpHH B pemenun IUIAHUMEeTPHYECKHX 32124,

Tpuronomerpuyeckue (Qynkumu ocrporo yriia TpsAMOYLOJBHOIO TPEYroJbHHKA. TeopeMsl

CHHYCOB, KOCHHYCOB H TaHICHCOB B TPeyroJdbHHKe. DOPMYIIBI Ul BBIYHCIICHHS mwiomaznei guryp c
HCIIO/IB30BAHHEM TPUTOHOMETPHYECKUX (hyHKIIHIA.

OCHOBHOE TPHIOHOMETPHYECKOE TOXJIECTBO. @opmyniel mpuBeneHus. DOPMYIIbI CIOKEHI.
DopMynsl IBOHHOrO aprymenta. [©@opmynbl BRIpaXeHHs Yepe3 TaHreHC MOIOBHHHOLO aprymenTal.

@opMyIIBEl penieHui OCHOBHBIX TPHTOHOMETPHYECKUX YPaBHEHHMI.

Pasnen I1. Crepeomerpus
§1. 3anaun Ha nocrpoenne ceuenus. Boruncienue 3JIEMEHTOB CE€YCHHS H €ro MJIoIAIH.

[MeToas! noxasarenscTsa B perneHuu CTEPEOMETPUYECKMX 3a1ad. 3a/laull Ha IOCTPOEHHE.

AHaIU3 M I0Ka3aTeIbCTBA B PeIIEHHH CTCPCOMETPHYECKHX 3a/1a4 Ha IOCTPOEHHE].
Awrcuomor cmepeomempuu u credemeus smux axcuom @ peuienuu cmepeomempudeckux 3aday Ha
nocmpoenue. HeKkoTopele mpaBuia MOCTPOCHHS CEUSHMS. Ioctpoenne ceuens, npoxomsero yepes
TPH 3aJlallible TOYKHM, HE JeXalllie Ha OIHOM mpsMoit. Iloctpoenne CEYEHHUS, MPOXOJAIIEro uepes
38/IaHHYIO TMPAMYIO M He JIeXKAllyr0 Ha HeH Touky. IIpHeMbI BEYMCICHHS 5J1eMEHTOR CEUeHHs, ero
NEPUMETPA U TJIOINATH.

Pewenue 3aoay na nocmpoenue cevenuii MHO20ZPAHHUKOB C YCIOGUAMU NAPALIENbHOCTIU.
Ioctpoenne ceuenus, npoxomsimero H€pe3 3a/@aHHYI0 TNPSMYIO MapajlIelibHO JIPYroi 3aJaHHoM
npsmoi. Iloctpoenne cedenus, mpoxozmsimero Hepes 3aJaHHyI0 TOYKY, NapajlelibHO 3aJaHHOMH
miockocty. Ilocrpoenue ceuenus, mpoxoasmero Hepe3s 3alaHHYI0 TOYKY MapajuleNbHO Kaxmaol W3
ABYX CKPCIIMBAIOIMKCS NPAMBIX. [IpMeMBI BBIYHCICHHS SIEMEHTOR CEUYCHHs], €ro IepuMeTpa M
TUIOIIA/TH.

[Pemenue 3ajau ma mocTpoenue cevenwuii MHOTOIPaHHUKOB C YCJIIOBMAMH NepPICHINKYIIPHOCTH.

aneMBI BBIYHCJICHAA 3JICMEHTORB CEYEHH4, €10 IIepuMeTpa u HJIOH.IB.,III’I].

§ 2. Berunciienue paccrosinmii i YIJIOB B IPOCTPAHCTBE

llonsiTie paccrosaus B IpocTpancTee. Paccrosuue oT ToukHM g0 mpsvoit [3amaga o
BBIMUCIICHHN TUIOLNANH TPEYTOJNBHUKA], OT TOYKH JI0 IJIOCKOCTH, MEXIY CKPEIIMBAIAMHC
IpsMbIMA.  [IIpuem nocTpansanus nEpamumel 10 napajuleNienunena IpH pelleHud 3aja4  Ha
BBMMHCIICHHE YITIOB ¥ pacCTosHMil B npoctpaHcTse]. I COMETPHYECKOE MECTO TOYEK MPOCTPAHCTRA,
PaBHOYJIATICHHBIX OT BEPIINH MHOTOYTOJILHHKA, OT CTOPOH MHOT'OYTOJIHHKA.

Yron Mexay cxperuBaommIMEucs IPSMBIMH.  YTOJI MEXKIY TIPAMOH M IJIOCKOCTEHIO, MEXTY

TIOCKOCTSIMH. JI5yrpaHHkIH yrod.




Mecto JA0Ka3aTejIbCTBA B PEIICHUH CTCPEOMETPHYECCKHX 33/1ay Ha BBIYHCIEHHE YIJIOB H

paCCTOHHI/IfI B IIPOCTPAHCTBE. HpaBHJ’Ia BBIITOJTHEHHU ST BEIHOCHBIX qepTeHceﬁ IIpH BBIYMHCIIEHHH VIJIOB U

PAcCTOSHMH B npocTpaHcTBe. OmpejeNeHHe MHHMMATBHOTO (asuca ImpH pelleHUH 3aJa4yd  Ha

BBIYHCIICHHE PACCTOSIHHMM U YIJIOB B POCTPAHCTRE.

§ 3. KomOouuamum res.

Honstie komGunanmn Ten. IIMIMHIpPEL, BIMCAHHBICE M OIHCAHHDBIE OKOJO npusM. Konychl,
BIHCAHHBIC M OTUCAHHBIC OKOJIO MUpamMul. [KoMOHHaLMY THIMEpPa B TeTpas/ipa, KOHYCa | IPH3MBI].
Cdeppl, BHHCAHHEIE W ONMCAHHBIE OKOJO MPAMBIX NPU3MBI, NpaBWIbHBIX mupaMui. [Cepsl,
BIMCAHHBIC M OMHMCAHHBIC OKOJNO NPOM3BONBHBIX NMUpamui. ITponsBolbHBIE KOMOWHAIHH Cepbl ¢
MHOTOTpaHHUKaMH. KoMOWHalMM cepel M  NPaBHJNBHBIX MHOrOIPAHHHKOB). Kapkachrie
MHOTOTPAHHHICH.

Kombunanuu xpyrasix e

BrInonuenue BoIHOCHBIX qepTen{eﬁ B PEIIEHHH 33/1a4, CBA3aHHbBIX ¢ KOMOHHAIIMIMU TeJl.




Paznen S. Kanenxapuo — remaTnueckoe TJIAaHHPOBaHHe.

Io 1 vacy B Henermo B 10 kmacce.

Ne | Tema Konuyectso Jlurepatypa
JacoB
[Tnanumerpus 16 yacos
1 Tpeyronpuuku 2 yaca [9], [12], [14]
2 Yerripexyronsuuku 2 yaca [10],[12], [14]
3 OxpysxHOCTE. 3Mepenne YIIIoB, CBI3aHHbIX C 2 gaca [11],[12],
OKpYXHOCTBIO. [Iponopuronansaele tuHuy B [14],[15]
kpyre. KomOuHamuu okpyxHocreit
4 Beruucrenne miomaneit. Meton miommaneii 2 yaca [14], [15], [16]
5 llono6ue tpeyronsuukoB B 3anauax Ha 2 yaca [15]
KOMOHHAIIMH OKPYXKHOCTH ¥ TPEyTrOJIbHHKA
6 IIpumenenue TpuroHoMeTpru B pelenun 2 qaca [13]
TUIAHUMETPUYECKUX 3a71a4
7 IIpakTikym mo pertenuo 3a1a4 NOBIIIEHHON 4 qacos [12],[13], [14],
CIIOKHOCTH [15],[16]
Crepeomerpus 4 yaca

3aayun Ha IIOCTPOCHHE ceueHU . Brruncienue ux JJIEMCHTOB M ILIOMIAaH

1

Hekotopsre npasuia mocrpoenns ceyenmnst
MHOTOrpaHHHKOB. [locTpoenue ceyenus,
IIPOXOMALIETO Yepe3 TPH 3aJaHHbBIE TOUKH, He
TeNAIUE Ha OTHOM MPIMOi

Hoctpoenue ceuenus, mpoxosimero yepes
3a/laHHYIO IPSAMYIO H HE JIEXKAIIYIO Ha Hel TouKy

1 uac

[11, [, [6]

[11. [5], [6]

[Toctpoenue ceyenus, NPOXOJAIIETO Yepe3 OqHY
M3 3a/JAaHHBIX TPAMBIX, TapPalIeNIbHO APYToi
MPSIMOH

[octpeerve cevenrs, mpoxosmero yepes
3aJIaHHY0 TOYKY MapallielbHO 3aJaHHOH
IIJIOCKOCTH

lugac

[11, [5], [6]

[11. [5]. [6]

HocTpoerne ceuenus, mpoxoaamero gepes
3aMIaHHYIO0 TOUKY NapajleNbHO KaXI0H U3 IBYX
3aJTAaHHBIX TIPAMBIX

luac

[11, [51. [6]




6 Iloctpoenue cevens, comepkariero yciopus

[11. [5], [6]

NIEPIEHAUKYIISIPHOCTH
7 ITosTanHo-BEIYHCTHTENBHBIN METOJT pelneHus luac [11, [4], [5], [6]
3a71a4 Ha BBIYHCIICHHE IEMEHTOB CEUEHHS H €ro
IUIOIIA)TH
Beruucienue paccrosiuuii u yrios B IIPOCTPaHCTBE
8 Iosranno-BeraucuTensHbI MeTON pemeHus 2 yaca (11131 [51:.[61
3a/la’ Ha BBIYMCIICHHE PACCTOSHUSA OT TOYKH JI0
IPAMOH; OT TOYKH JIO TIIOCKOCTH; MEN/TY
CKPEIIHBAOIIUMHUCS MIPSIMBIMH
9 HoaTanHo-BEIMHCIHTETBHEIH MeTO peleHHst 2 4aca [11, [31, [5]. [6]
387129 Ha BEIYHCIICHHE YIJIa MEX/Y NPSIMBIMH,
MEXIy TIPAMOMH U IIIOCKOCTBIO, MEKTY
TUIOCKOCTSIMH
Kom6unamuu ten
10 | MHororpanunky. 2
11 LunubIp H MHOTOTpaHHAKK lyac [4], [5], [6]
11 | Konyc u MHOTOrpaHHHKH lyac [4], [5]1, [6]
13 | IIpakTHKyM 1O BBIIONTHEHHIO BEIHOCHDIX 3 yaca
UEPTENEH U IIPUMEHCHHIO UX B PELICHHH
CTCPCOMETPUUICCKHX 3a/]a4 Ha KOMOMHAIIHH Tell
14 | TlpakTuky™m 10 periesnio 3anay 2 qacty Enunoro | 3 gaca [19]

Pocynapcreennoro Dx3amena (oTpaboTka
oopmIIeHNs reoMeTpHYeCcKUX 3aja4)

Bceero 34 yaca




Paznen 6: lugaxruyeckue MaTepHaJIbI

Pazpen 1. Ilnanumerpus
§1. TPEYTOJBbHUKH

Huoaxkmuueckue yenu u sadavu: o6obIMTE U CHCTEMaTH3HPOBATH 3HAHHUS O TPEYrOJbHHUKE,
CI'0 HaCTHBIX BHMJAX, MX CBOHCTBax. OPMHPOBATH HABBIK B TIPUMEHEHHH TEOPEM, CBS3BLIBAFOIIHX
SJIEMEHTHI B TpeyrojibHuKe. OCHOBHAS IIEJb TEMBI — (GopmupoBanHe yMeHHIH «BHIETHY IIPUEM HJIH
METON  peUICHHS, HAYYHT WIKOJBHMKA (DOPMYIHPOBATH HIEHO PCLICHHS M  COCTABIATH XOJI
paccyxaeHu.
3adauu ona yemuvix yupaxcrhen uii*
1. MoryT i cTOpOHE! TpeyrobHIKa OTHOCHTECS Kak 2:3:6?

Omeem. Her.
2. B tpeyronsuuke ABC: AB = BC, £ZA =70°.

Halinure BHemmuit yron TPEeyroyibHUKa (PacCMOTPHTE BCE CITyyaH).
3. B tpeyronbhiike ABC: memans: AA; u BB; nepecexarorcs B Touke M, npuyeM, AM =4 cm, MA; =
2cem, BIM =1 em.

Beraucnure MB.
4. B tpeyronsuux ABC enucana OKpYXHOCTB, Kacaromasicst CTopoHsl BC B Touke K. Bprumciure
CK, ectu AC +CB = 16, AB = 4. Ykasauwus. PaccTostHue ot BEPIINHBI TPEYTOJIBHUKA 0 TOYKH
KacaHns C BIHCAHHOMH OKPYKHOCTBIO MOXKHO BBIPA3UTh Y€PE3 CTOPOHBI TPEYTOJIbHHUKA.

Omeaem. 6.
5. B tpeyroneuuike ABC AC = 4, AB = 6. IIpsmas, npoxoasimas 9€PE3 BEPIIMHY TPEYTONbHUKA A U
HEHTP BIHCAHHOM OKPYKHOCTH IEpeceKaeT cropony BC B touke L, npuuem, LB =3. Brryuciure
orpesok CL. Vkasanus. Teopema o OHCCeKTpHCE yrima TpeyrojsHHKa; Touka IIEpeCEeYeHUs
OHCCEKTPHC ABIAETCS LEHTPOM BITHCAHHOTO Kpyra.

Omeem. 2.
6. B Tpeyromsuuxe ABC : /B =30°, AL — Guccextpuca yria A, LeBC u LK1AC, KeAC.

Berancnure muuny orpeska LK, ecmn BL = 10. Vkazauus. CBoiicTBo OrccekTpuCH yria
TPEYTOJIBHHKA.

Omeem. 5.
7. B tpeyronsnuke ABC: AB =10, ZC =30°. KF u KL — CEPEIHHHBIC NEPIICHANKYISAPBI K CTOPOHAM
BCu AC.

Beiuncnure AK. Ykazanus. Hentp omucannoro okoo TPEYTONIbHHKA Kpyra; Teopema
CHHYCOB.

Omeem. 10.

8. B tpeyronbuuke AB: AC = 2,BC=3, ZC =60°.




Boruncnute AB. Ykasaunue. Teopema KOCHHYCOB.

Omeem. 7.
9. B tpeyronsuuke ABC: £C =90°, . = 3,m.=5,

Beuucnure mnomans %peymﬂbﬂuxa ABC. VYxkaszanus. CaoiictBo NPSIMOYTOJIBHOTO
TPeYroibHuka: R = ¢/2 = m,.

Omeem. 15.

* B pemIeHnsx 3a1a4 MOJKHO HCIOIB30BATE TOTOBBIH YepTex
10. B tpeyronsuuke ABC: ~C =90°, BbIcoTa, MpoBeaeHHAs K THIIOTEHY3€, IENUT €€ Ha YacTH, paBHbIe
4demu9em.

Beraucnure 3navenme Beicothl. Vkazamus. Bricota, npoBencnnas u3 Bepumuer IIPSIMOTO
YTJa, TEMHT TPEYroJIbHHK Ha [Ba MOI0OHBIX,

Omeem. 6.
11. B tpeyronsuuxe ADC touka B Aenut ctopoHy AC Ha 1Ba oTpeska: 3 cM 1 1 oM.

Beruuciurte mmomans Tpeyronbhuka DBC, ecmn miomans Tpeyromsunka ADB = 15 CM.
Ykazanus. Qopmyna uiomany TPEYTrOJIbHUKA, OTHONIEHHE IUIOMANeH TPEYroTLHHKOB, HMEIOIIHX 110
PaBHOI1 BEICOTE.

Omeem. 3.
12. Bepro s, 4uto B moGom Tpeyronbuuike 4rRp = abc? Ykazanus. @opMybl  1UIOMIATH
TPEYTOJILHUKA.
Omeem. Jla.

Ypoeens B

1. OcroBanue pasnoGenpentoro TPEYTOJIbHUKA PaBHO 4 2 CM, a Me/THaHa OOKOBOM CTOPOHEI paBHa
5 cm.

Haiinute jmny 6okosoit CTOPOHBL Y Ka3aHus. MeTon «yIBOCHHS MeIHAHbLY,

Omeem. 6 cMm.
2. Haiitu TIEPUMETP  NIPSAMOYTOJIHOTO TPEYTroJbHHKA, €CIH €ro THIIOTCHY3a paBHa ¢, a pagMyc
BIUCAHHOH OKPYKHOCTH paBeH r. Ykazamus. CBoOHCTBO OTPE3KOB KacaTEeNIbHBIX, MMPOBE/ICHHBIX K
OKPYXXHOCTH M3 OJHOH TOYKH.

Omegem. 2c + 2r.
3. B Tpeyronbuuke nanst nuHs ABYX CTOPOH b M ¢ H YrOJI & MEXTY HUMH,

Haiianre iy OuccexTpuchl, mpoBeeHHOM K TPEThel CTopoHe. Ykasamus. Meron
ILIOIIAIEH.

Omeem. 2 be cos(al2)/ b+e.
4. K okpyskHOCTH, BIHCAaHHOI B PaBHOOEAPEHHEIH TPEyroMBbHUK ¢ ocHOBanue 12 oM U BBICOTOH 8 cM,

IIpoBencHa KacareiibHas, napajuie/ibHast OCHOBAHHIO.




Hadinure nmmuny orpeska  sroit KacaTeNbHOH, 3aKIIOYEHHOTO MEKIY CTOpPOHAMHU

TpeyronbHuka. Y kasanus. ITonoGue Tpeyroasuukos.
Omeem. 3 cm.

5. B tpeyronsuuke ABC AB = 13, BC = 7,BM =4, rne M — cepenuna cropons! AC.

Hafinure mnomans Tpeyronbnrka ABC. Vkazauus. Teopema 06 OTHOMEHHH IToa e
TPEYroJILHUKOB, HMEOIHX PABHBIE BBICOTEL

Omesem. 1443 .
6. Touku KacaHWs OKpPYKHOCTH, BIIHCAHHOH B PAMOYTONBHBIH TPEYrONLHHK, E/IUT THTIOTEHY3Y Ha
OTPE3KH JUIHHOM m U A,

Hadnute mnomans tpeyronsuuka.

Omeem. nm.
Ypoeenwv B
1. Onpenenure By Tpeyronsuuka, eciu ero MenuaHsl 3, 4, 5.

Yxazauue. ITonobue TPCYrOJILHUKOB, OTHOIICHHE OTPE3KOB MEIHAH.

Omeéem. oCTpOyrobHBIi.
2. B tpeyromsuuke ABC AB = CH, rzie H — oprouentp tpeyrosnsunka ABC.

Ha#ijure yron C. Yxaszauus. [logoGue TPEYTOJILHHKOB.

Omeem. 45°.

3. B 1peyronbunke ABC BC = a, ZA =a, I- 1eHTp BIHCAHHOTO Kpyra.
Hahnure panuyc OKPYKHOCTH, OIIUCAHHOM OKOJIO Tpeyrobuuka BC/.
Ykazanus. Teopema cunycos, (hopmybl TpErOHOMETPHH.

Omeem. al2 cos(al2).

4. B mpamoyroisHOM TpeyrombHuke PACCTOAHUE OT LEHTPa BIMCAHHOIO KPyra JI0 BepIIUH OCTPBIX

YIJIOB paBHbI +/10 1 +/5 .

Hadpure cropons TpeyronbHuka. Y kazaHus. Teopema KOCHHYCOB, CBOHCTBO LIEHTPAILHBIX
H BIIMCAHHBIX YIJIOB, PaIHyC BIHCAHHON B TpAMOYTOJILHELH TPEYTOJIBHHK OKPYKHOCTH.
Omeem. 3,4, 5.
5. B mpsimoyronsaom TpeyroiibHuke ABC ZC =9(°. buccexrpuca yrnma A nenur IPOTHBOJIEKAIILYIO
CTOPOHY Ha OTPE3KH JUTHHOH 4 CM U 5 cM.
Hadnure mionans TpeyroyibHuKa. Y kazanus. CBoicTBO GucceKTpHCH yrita TpeyronsHuka.
Omeem. 54 cm?.
Hononnumensitvie 3a0auu
Ipamoyroanaeiii TPeyroJibHUK
1. Menmuana, nposenessas K THIIOTCHY3€ NPAMOYTOJBHOTO TPEYrodbHHKA, NETHT IpSIMOH yros1 B
OTHOIUEHMY |:2 1 paBaa m.

Haiiure croponsr tpeyromsuuxa.




Omeem. m, m\/g, 2 m.
2. Touka, B3siTas Ha TANOTEHY3€ NPAMOYTOMIBHOIO TPEYTONLHHKA M OHHAKOBO YIaleHHas OT ero
KaTeToB, ICJIUT I'UIOTeHy3y Ha 0Tpesku 30 oM 1 40 e

Hatinure karersr.

Omeem. 56 u 42 cwm.
3. Haitnure OuccexTpucs octpsix YIJIOB IPAMOYTOIEHOTO TPEYTOJIbHHKA, KATETHI KOTOPOro paBHEI 18
CM U 24 cMm.

Omeem.9+/5 u 810 cm.
4. Ilepumerp mpsMOyronbHOro TPEyrojibHiKa paBen 60 cM, a BbICOTa, mpoBeneHHAs K THIIOTEHY3€,
paBHa 12 cMm.

Haiinure cropons TPEYTOJIEHHKA,

Omeem. 15, 20, 25 cm.
PaBHoGeapeHnbii TPEYTGJIbHHK
5. OcHoBaHme PaBHOOE/IPEHHOTO TpeyroaLHuKa paBHO 4+/2 CM, a MeJuaHa, NPOBEJEHHAS K ero
00KOBO¥H cTOpOHE, paBHa 5 cum.

Havinure Gokonyro CTOPOHY.

Omeem. 6 cm.
6. BoxoBas cropona PaBHOOCIPEHHOTO TpeyrojibHKKa paBHa 4 cM, a MeJMaHa, IPOBENCHHAS K ero
0OKOBOIH CTOPOHE, paBHA 3 CM.

Haiigure ocnopanue TPEYTOJIEHHKA.

Omeem. \10 e
ITpou3BoabHbIH TPEYroJabHHK
7. (EI'D, 2004 r.*)]Ige CTOPOHBI TPEYTOJIbHUKA PABHEI ¢ H b, a MC/IHaHBbl, MPOBENEHHBIE K JTHM
CTOPOHAM, B3aHMHO MEPHEH/IUKY IPHEL

Hatinute tpersio CTOPOHY TpeyroJIbHHKA.

Omeem. ((a*+b°)/5)"3

*3anava npejcrarncua s obumem Buze
§2. YETBIPEXYI'GJABHUKH

Huoaxmuvecxye yeru u  zadavu. OBGOOIHTE u CHCTEMaTH3HPOBAaTh 3HaHHUSI ©
HCTBIPEX Y TONBHUKAX, HX BHIAX (mapannenorpammax u Tpamnenusx) u CBOCTRaXx. DQOpMHPOBATE HABBIK
B IPHMCHEHUH TCOPEM. CBA3BIBAIOIIHX SJIEMEHTBI B YETBIPEXYTOJILHHUKE.
OcHoBHas 1ein Tempr - dopMHUpOBaHKe HaBbIKa UCIIONIB30BaHuA anrebpandeckoro mMerona peleHus
TCOMETPHYECKKX 3aa%, YMEHHS BbIICIIATE OMOPHBII Z;HGMGHT H YCTaHaBIHBaTh B3aUMOCBS3L C

APYTHMH  SJIEMCHTAMH  3aJlaHHOMH KOH(HUTyparvu, (opmupopanue  ycroitumsoro HaBBIKA




MCTOJIE30BAHUS  [TOSTAHO-BRIMHCIIUTENIBHOTO MeToMa. Peanusaims BHYTpH IIPEIMETHBIX CBSI3EIl:
TPEYTOJIbHUK-YETHIPEX YT OJIbHUK.
3ada4u yemuvix ynpasicuenui.
1. B mpoussonerom yethipexyronpsauke ABCD juaronami AC u BD nepecekatores nox yrinom 30° u
PaBHbBI COOTBETCTBEHHO 2 1 1.

Berauennte  miomans  sroro UCTBIPEXYTONbHHKA.  YKasauus. Brrumcinenuwe ruiomanu
TIPOM3BOJILHOTO YETBIPEXYIOIbHUKA YEPE3 €T0 AUATOHAIH 0 YTOJI MEX/TY HUMH.

Omeem. 0, 5.
2. Moxer nu cpesisi IAHUS Tpaleuuy IPOATH Yepe3 TOUKY IepeceUeHHs quaroHatel? YKazanus.
Huaronanu Tpanemun pasGusaiot ee Ha TPEYTOJIBHUKH, JIBa U3 KOTOPBIX, MPHIIEKALIUE K OCHOBAHHS,
[0100HHEI.

Omeem. Her.
3. B werkipexyroasnuke ABCD AB || CD » AB =2, CD =3, AD = BC, DB - OuccexTpuca.

Haiigure nepumerp sroro YCTBIPEXYTrONbHUKA. YKa3aHus. [IpU3HaK Tpamermu u cBOHCTBO ee
YTJIOB.

Omeem. 9.
4. OKpy»KHOCTH KACACTCS OCHOBAHUIA Tpanenun ABCD u ee 60koBoit ctopons! AB, IIpUYEM, €€ OHa
ACTMT TOYKOH Kacakus K Ha JBa oTpeska BK =1 u AK =4,

Hadipare inamerp oxpyxnoctu. Viasanus. CBoiicTBO GHCCEKTpHC, TIPOBEICHHBIX H3 BEPIIHH
GOKOBOI CTOPOHBI TpaneuHy.

Omeem. 4.
5. AECF, ABCD 1 AMCN - HIPSIMOYTOJIBHHKH.

Houemy pasuwi MN, EF, BD? Vkasauus. CaoiicTBo muaronaneit NPSAMOYTOJIBHUKA.
6. ABCD - napanieiorpamm, AB = 3,AD=8,BDD =7.

Briuncinre AC. Ykaszanws. PapenctBo, cas3mIBaromee JUIMHBEL CTOPOH M JHAroHajliel
TApAJLIENION paniMa.

Omeem. 24 .
7. ABCD - pom6. K, L, M, P — CEPENTUHBI €70 CTOPOH.

Onpeneire Buy YCTBIPEXYroabHUKA. YKa3zauus. CBOHCTBO 1Haronaeii pomba. Omeem.
[psmoyronbauk.
8. OkpyxHoCTh BrHCaHA B deTeIpexyronsHuk ABCD. AB =2, BC =3, CD =4,

Beranc:mre AD. Ykasanus. CaoiicTso OINHCAHHOI0 YEThIPEXYTOJIbHHUKA.

Omeem. 3.
9. Tpanetus ABCD srucana B Kpyr. AB=3, BC=2, AD = 4.
Hoxazarwr, uyro CYUIECTBYET BIHCAHHAS B Hee OKPY)KHOCTh., Ykazanus. CBOMCTRO BIIHCAHHOTO

YETBIPEX Y I'OJILIIKA.




Yposensv 5
1. B kakoM oTHOIIeHHK 1eTHT TUIOIAAb TPACUMH CPENHSS JIMHUSA, €CITH OCHOBAHMS TpameLuH paBHEI
aunb?

Omeem (3a +b)(a+3b).
2. CtopoHs! TapajiienorpamMma pasust 23 1 11, a iHaronams otHocsTCS Kak 2:3.

Haifure quaronany.

Omeem. 20 u 30.
3. OcHoBauus Tpanenuu paBHbI 4 1 16 cMm.

Haiinure paymycer Buucannoii u OIMCAHHON OKPYXHOCTEH, eciTy H3BCCTHO, YTO OKPYXKHOCTH
CYIIECTBYIOT.

Omeem. 4 cm w 5/41 /4 cm.
4. LleHTp Kpyra, BIKCAaHHOrO B TIPAMOYTOJIBHYIO TPANENHIO, OTCTOUT OT KOHIIOB GOKOBOI CTOPOHEI Ha
2 1 4 cMm. Haiigure lomane Tpanemuu. Oteer. 14, 4 cm?,
Yposens B
1. B xakoM orHOwmeHHN psiMasd, NpOXOaAIas Yepe3 TOUKY MepeceveHHs NHaroHaIeH Tpanemnuu u
HapajiebHas OCHOBANKAM JAENHUT ILIOIAIb Tpaleuy ¢ OCHOBAHHAMH a U b?

Omeem. a(a + 3ab)/bb + 3ab).
2. Haitnure mmomans TPailCliH, eClTd JUIMHEI ee auaronasnei 13 u 15 M, a BBICOTA Tpaneun
12 m.

Omeem. 84 m2
3. B tpanemun ABCD (CB|| AD). AB =CD, / BCA = ZDCA, BC= 3, MCPUMETP Tpallelud paBeH
42.

Haiinure niowans tpanerm.

Omeem. 96.
4. Jlokasark CBOMCTBO BHMHCAaHHOrO B OKPYXHOCTb YeTBIPEXYTONIbHMKA, IHATOHATH KOTOPOro
NCPIEHUKY JiAPHbL: UIOMWANb  YETBIPEXYTONBHHKA  paBHA MOJYCYMMEI  TIPOM3BEICHUI
IIPOTHBONOJIOKHBIX CTOPOH.
5. Hokazare, 910 ecam GOKOBEE CTOPOHBI Tpaneluu MEePHeHAHKYISAPHEL, TO CymMMa KBaJIpaToB
AMAroHalICH TAKOI Tpalleluy paBHa CYMME KBaJIpaTOB €€ OCHOBAHHIA.
6. B Tpancunn ARCD kaxaoe us ocnosanuit AD u BC nponomkero B o6e CTOpOHBI. buccekTpuce
BHCIMHMX yrios A ¥ B rpanenuu lIepecekaroTes B Touke K, a BHemHuX yrioB C u D B Touke E. KE =
2a. Haitjate nepumetp rpanenuu. Oteer 4q.
7. Haliguve mnouams pomba ABCD, eciu PallMyChl OKPYXHOCTEH, ONMHCAHHBIX O0KOJO A ABC 1
AABD pasubI R .

OUmeem. 8r'R°/(r*+R2),




Hononnumensnsie 3adavu
IMapannenorpamm u ero Bujbi
1. Croponsi mapaenorpamma 8§ u 3; OHMCCEKTPHCHI JIBYX CMEKHBIX YTIIOB TapajuienorpamMmma,
[punexamux K 0osbuIeii cropone, aessT IIPOTHBOJICIKAILYIO CTOPOHY Ha TPH YACTH.

Haitnte kawnayro u3 Hux.

Omeem. 3,2, 3.
2. Mapannenorpamu ¢ ICpUMETPOM 44 pasfeneH TuaroHaIsiMu Ha 4 Tpeyronbuuka. Pasnocts Mexy
TICPUMETPaMH J(BYX CMEXHBIX TPEYrOILHUKOB PaBHa 6.

Halinure anuue: cropon napajuieiorpaMma.

Omeem. 141 8,

3. llepnenmkyisip, OilyaeHHBIH U3 BCPIIMHBL MapajuleNiorpaMMa Ha ero JMaroHallb, JEIUT ¢e Ha
OTPE3KH 6 CM 4 15 Cm.

Haiinure croponnt w muaronamm TapalliesiorpaMma, eciu H3BECTHO, YTO pasHOCTh CTOpPOH
paBHa 7 cu.

Omeem. 17, 10, 21, @cm
4. lnaroHany npsamMoyronsHuKa PaBHEI 8 v mepecexaroTes mox yriom 60°,

Haiinnre menbmyro CTOPOHY IIPAMOYTOJIBHHKA.,

Omeem. 4.
5. Ileprenankynsp, onymennsii us BEPIIHHBI TIPAMOYTOJIPHUKA HA €r0 JHArOHAib, JEIUT ee B
OTHOIIEHUH 1:3.

Hatipure vy nuaronam, econ H3BCCTHO, YTO TOYKA €€ MEPECEUSHHS C APYroi qUArOHATLIO
yAajeHa o1 6onblileil ¢TopOHEI Ha paccrogHue, pasHoe 2.

Omeem. 8.
6. Halinute cropomnsr u YIJIBL HETBIPEXYTOIBHAKA C BEPUIMHAMH B CEPEIMHAX CTOPOH pomba,
AAHaroHaIM KOTOPOTro paBHE! 6 1 10 |

Omeem.3, 3,3,5,90°,90°, 90 %90 %
7. Octpeiii yros A pomba ABCD paBeH 45 °, mpoekuus croponsr AB Ha ctpony AD pasha 12.

Haiianre paccrosmue or HEHTpa pomba 1o ctoponst CD,

Omeem. 6.
8. Haitjure paccrosinue ot IEHTpa poMba 10 ero CTOPOHEL, eciiu OCTpEIii yron pomba paBeH
30 °, a cropona pasra 4. Orger. 1.
Tpanewusn
9. B paBhobenpenoit Tpaney oCTpeIi yrou paseH 60 °,

Jokaxcure, 410 MeHbIIee OCHOBaHme PaBHO pPa3HOCTH OOJBIIETO OCHOBAHHS W GOKOROIL

CTOPOHBL.




10. B paenoGenpennoi Tpanenuu BeicoTa paBHa 10, a JUaroHamu B3aMMHO NIEPIEHIUKYISIPHEL.

Haitzre cpennioro muuro tpanenuy.

Omeem. 10.
11. Beicor PaBHOOEIpeHHO# Tpanewuuwy, OMYILICHHAs M3 BEPINMHBI MEHBIIEr0 OCHOBAHHS , HOEITHT
bonbiiee ocHoBanue B oTHOMmEHHH 113,

Halinure orhomenne ocnopanmit TparneLnny.

Omeem.1:2.
12. MeHbmee ocuoBanue PaBHOOEPEHHON Tpamenuu paBHO OOKOBOI CTOpOHe, a mmaroHais
leprneHuKynspua Goxesoi cropone.

Haiinmre yrone: tpanenun.

Omeem. 60 °, 60 °, 120 °, 120 °.
13. Omuu w3 yriaos tpanenun pasen 30 °, a npsiMble, copeprkaime GOKOBbIe CTOPOHBI TpAIeIHH,
NEPECEKAOTCS TIOA NPSMBIM YIJIOM.

Hadute menpinyro 60KOBYIO cTOpOHY TpanenuH, eciy ee cpe/iHss JIHHHA paBHa 10, a o1HO u3
OCHOBaHHUU paBHO .

Omeem.2.
14. Tnaronans pasHoOe/peH O Tpanenuu pasra 10 u obpasyet yrou, pasHsi 60 ° ¢ ocHOBaHHEM
Tpaleiuy.

Haliaure cpe/inion muammo TpamneI .

Ormeem. 5.
15. Menbitas Gokopas CTOpOHa MPAMOYTOJNBHOM Tpanemuu pasHa 3, a Gonbmras oOpasyet yrom,
PaBHBIH 30 °, ¢ CHUM W3 OCHOBAHMIL.

Haiinure 510 ocnoBanme, ecn na mem JICHHT TOUKA Nepecedenust OHCCEKTPUC TIPH APYrom
OCHOBaHHH.

Omeem. 9.

3. OKPYKHOCTD. U3MEPEHHE ¥I'JIOB, CBA3AHHBIX C OKPY)KHOCTBIO.
NPOIIOPHMOAAJILABIE JIMHUK B KPYT'E. KOMBUHALIUHA OKPY)XXHOCTEH
Huoaxmuueckue yern sadayu. AKTHBH3UPOBATE 3HAHMS K YMCHHSA Y4YalllUXCH pellaTh 3aJadd Ha
NPUMEHCHUAE COOTHOLIEHHH Mexry OTPE3KaMH, YIJIaMH B OKPYXXHOCTH. Y CTaHOBJICHHe BHYTpH

TIPEAMCTHELX Cosisel. PasBuTie HaGmOMaTEIBHOCTIH.

3aoavu ycrnitsic SAPAKCHRENUE

1. Touwu A, B, C nenst VKPYAHOCTE Ha Tpu nyru, mpuyem, UAB: UBC : UAC + 1| L6 3 2
Hakgare yrois: Tpeyronbaika ABC. Ykasanue. MaMmepenue Briucannpx YTIIOB.
Omeem. 20°, 120°, 40°,

2. Bepiuunsi kBajtpata ABCD u npoussonsHas touxa O JICKAT HA OKPYKHOCTH.

Jlokazats, wio ZBOA = ZAQOD = £DOC. Vkazanwue. PaBuple XOPABI CTATHBAKOT PAaBHEBIE JIYTH.




3. Touku C, D, K neskat Ha OKpPYXHOCTH. Hepes Touky K nposejiena kacaresuas AR,

Haiinure #DKB, ecin £ K = 50°, Ykasanme. Mi3sMepenue yria mexty Xopaoit i KacaTelbHOiL.

Omeem. 50°,
4. Touku A, B, C, D nexar ua OKpykHOCTH. AC — OHrccekTpuca yria A.
Haiinure nogo6upie Tpeyroneruky, eciu AC nepecekaer BD B Touke O, VYkazanue. CBoiicTBO
BIIMCAHHBIX YI7IOB, ONHPAIOIIHXCS Ha OJIHY 1yrYy.
Omeem. AOBC, AABC.
5. Ilepsast okpy:i0CTh BhHCaHa B yrbn AOC wu kacaercs ero CTOpoH B Toukax A u C. Bropas
OKPYXHOCTB BIHcana B yron BOD u kacaeres ero CTopon B Toukax B u D(rouka D nexur ua yde
o).
Hadnure CD, eciim QA = a, OB = b. Vxa3zanue. CBolcTBO KacaTeNbHBIX, MPOBEICHHBIX M3
OIHOH TOYKK K OKpY/KHOCTH,
Omeem. a - b.
6. JlBe pasmuunrie xopust OKPYKHOCTH, Iepecekasch, oOpasyior OTPE3KH JUTMHOH 6 W 3, x u 2.
Beraucnure x. Yrazanue. ColicTBo nepecekaronmxest XOpJI.
Umeaem. 9.
7. I3 Touks A K okpyxkaocty TIpoBe/ieHbI KacarenbHast AK u cekymas AC, npudeMm, AC = 16, AK = 8,
Habligrre AB, B - Touka nepeceucnns AC ¢ OKpyKHOCTBIO. VKa3zaHus. Cgoiictso
Hepecelcalomnx;;{ XOpL.
Omeem. 4.
8. Tpeyroabnnk ABC Bnucan B OKPYAHOCTB C IIEHTPOM B Touke O, OKLBC, KD|| AB. Hoxasars,
a0 ODLAC. Yka3zanss. CrolicTso AMAMETpa, NEPIIeHAUKYIIAPHOTO XOpeE.
9. OkpyxHOCTH panuycoB 3 u 5 KkacaroTes.
Haipute paccrosuue MEXK/y HX UeHTpamu. Y kazauue. Touka kacanms OKPYXKHOCTEH JIEKUT
Ha JIMHUH UX 1eHTpoB; O102= Ry+R,.
Omeem. 2 u 8.
Yposenwv 5
1. K oxpyxuocrtu pajnyca T H3 ONHOH TOYKM HPOBemEHBI CEKyIlas, NPOXOJSINAs Yepes IEeHTp

OKPYXHOCTH, U KacarelibHasl, PaBHAS TTOJTOBHHE CEKyIIei,
" . 4
Haidnure orpesok KacaTelbHOMH. 3 R.

2. Oxpy¥)HocTd 3 1 5 KaCarTCsa Opyr Ipyra B Touke A. lpsmast, mpoxopsiimas yepes A, nepecekaer

OKPYXHOCTL OCIILIIETo pagHyca B Touke B, a Menbmiero — g Touke C.
Halgure MAindy AB, ecna BC= 2 \/g

Omsem. 5”’3 ‘5«‘/5/4.




3. Patuyc okpyxHOCTH pasen 7 cm. M3 Toukm, ynanennoi or ICHTpa Ha 9 cM, poBe/eHa cexymmas
TaK, YTO OHa NENUT OKPYIKHOCTD MOLIOJAM.,

Omnpenenure JUTHHY CEKYIIEH.

Omeem. 8 cm.
4. JIBe xopbl, 1mHbD KOTOPEIX 6 ¢M 1 8 cM, nepecekarorcs.

Haiigure orpesku IIEPBOH XOP/IbI, €CIIM BTOpAS IeTHTCS Ha OTpE3KH 2 U 4 cMm.

Omeem. (4+272)emu (4-242 ) om.
5. K oxpyxuocru pajuyca r IpoOBENEHBI 4YeTkIpe KacarenbHble, oOpasyroume pom6, 6osbimasg
AMArOHANIbL KOTOPOTrO paBHa 4r,

Oupenenure nnomanp (urypsr, orparnuennoii ABYMsl KacaTeJIbHbIMH, TIPOBEACHHBIMH H3
OITHOHM TOYKH, M MEHBLIEH AYroH OKpPY)KHOCTH, 3aK/IIOYEHHOMH MEXIY TOUKAMH KaCaHUS.

Omeem. R? (243 - 7)/6.
Yposens B
1. Halinure pamuyc OKPYXXHOCTH, BIIHCAHHOH B KPHBOJNMHEHHEI] TPEYrONbHUK, 00pa30BaHHEBIH
HOJyOKPYXHOCTHIO HameTpa AB u ABYMS IIOJTYOKPY)KHOCTSAMH, [OCTPOEHHEIX Ha paguycax OA u

OB, kak Ha Auamerpax, eciad AB = 4R,

Omeaem j R.

2. Yepes Touxu P n Q MCPECCHCHHUS IBYX OKPYIKHOCTEH IPOBEEHD! HX obiue cexymue AA; u BB,.

Hoxaskure, uro ABu A|B, HapaJuleTbHEL
3. OxpysxrocTH pannycoB R ¥ r kacarorcs BHenIHMM obpazom. Ilycte A u B — Touku KacaHus X
obweit KacarenLoi CCOTBETCTBEHHO € NIEPBOIT U BTOPOI OKPYXKHOCTAMH, A| — Touka, JTHAMETPAITLHO
MPOTHBOTI0I0%kHAs Touke A. OTpesok A B [IEpeceKaeT OKPyKHOCTh B TOUKe M.

Haifisute AjM :MB.

Oweem. R : 1.
4. JIBe oxpysaiocty PaJuiycoB R o r kacaroTes BHemHuM obpazom.

Haiiaure LIOWans Kpyra, BIIHCAHHOIO B KPUBOJIMHEHHBIH TpeyroiabHuk, obpazoBanHbIi
OTHMH OKP)/KHOCTAMY U HX BHEIIHE}H KacaTeJILHOIA.

Omgem. nk*v? {1 79 +R Oy,
5. JIBe OKpyxhoCIH Kacaores O/IHOBPEMEHHO 00€HX CTOPOH MPSIMOro yria.

Havnuie ovnourenme ux PallnycoB, ecim onHa u3 OKpyKHOCTelH TIPOXOIHT Yepes LeHTp
IPYyroi.

Omeem. (2- /2 )12, (2- +/2),
6. Oxpyx)HOCTS MpOXOauT uepes Bepimuuel B, C, D Tpaneuud ABCD u xacaercs CTopoHbl AB B TOuKe
B,

Havnaure AMMHY nuaronams BD, ecii niman OCHOBaHHIf paBHEI a 1 b.




Omeem (ab) 7.

§ 4. BLIYHCJIEHNE IIOWAJEN. METOJ IJIO A E W

Huoakmuueckue yenu u 3adauu, Paseutie ymenuit PEIIATh 3a%a4u anrebpauueckuM MeToom,
BLIOMpaTh TIpH pemeHdH 3ajaun  p Ka49eCcTBC ONMOPHOrO dJleMeHTa  IuIomap (coberBenHO
PCATH30BEIBATE MeTON Tutolanel mpu PelieHHH 3ana4). OTpaboTKa HaBBIKA B HCTONIB30BAHMK
TTOITAIMHO-BEIUIC.TTEIIBHOTO METOA B PelIeH ] TUIAHUMETPHYECKHX 33713y,
Ypoeeus E
1. B Tpeyronsunxe ocuosanue ua 4 MEHBIIE BEICOTBI, 4 IIOMAlh 9TOIO TPEYroJbLHHKA paBHa 96.
Ha#igare ocuosamie u BBICOTY TPEYTOJIbHUKA.
Omeem. 12; 16.
2. Kartersi iipsmoyrommaoro TPCYrolbHUKa OTHOCATCS, Kak 5:6, a TUIIOTEHY3a paBHa 122,
Hakaute orpesku TATIOTEHY3bI, OTCEKAEMBIE BHICOTOIA.
Omsaem. 50, 72.
3. Okono tpaniewun ABCD OIHCaHa OKpYXKHOCTH panuyca 6. Llentp sroit OKPYXKHOCTH JIEXKHUT Ha
ocroBanuy AD. Ocnozarune BC pasno 4.

Haagure momag Tpanenyy.

Omeem. 322 .
4. B tpeyronbauke ABC janni Tpu cTOpoHbl: AB =26, BC =30 u AC =28.

Haiinure wacts mmomamse srtoro TPCYTONLHHUKA, 3aKIIOYEHHYIO MEXJIY BBICOTOH M
OuccexTpucoit, nposenen oM U3 BEpPIIKHEI B,

Omeem. 36.

5. llan pasuoGenpennmit Tpeyrompauk ABC, B xoTopom AB = BC, ~/ ABC = 120°. Paccrosuue ot
CepearHbL CTOpGHDI AB 110 ocHOBaHug AC paBHO a.

Haiguve miomam Kpyra, BIHCaHHOTO B Tpeyronsauk ABC.,

Omeem. 12na*(7-4 \/?:).

6. Ilnomans pasuohe IPCHHOH Tpamenun paBHa 32. Koranremc yria — MeXIy JIMaroHalbl) M
OCHOBAaHHEM paser .

Hatwpure pricory Tpanenmu.

Omeem. 4,

7. Jmarorann pa 81400eIpEHHON Tpanenuu nenut TYNOH yroa mnomonam. Memnbimee OCHOBaHHE
Tpaneuwu pasHe 3, nepzverp pasen 42.

Haitnvre aromans Tpanenuy.

Omaem. 96
8. Haitanre wunoimans TPEYTONBHAKA, €CIIH ZIBE €0 CTOPOHBI paBasr 1 u /13, a Me/IHaHa,
TPOBENCHRAs K TpeTreli cropoHe, pasHa 2.

s g
Omsem, /3.




Yposens B
2. CyMMa JiBYX TIPOTHBOIOIOKHELX CTOPOH ONMHMCAHHOTO YETHIPEXYIOIbHHKA pasHa 10, a ero momas
12.

Haiinure pammyc okpysxiuocts, Boucansoj B 3TOT YETLIPEXYroJbHHUK,

Omeem. 1,2.
3. Cymma aByx [POTHBOJCKAIMX CTOPOH OMHCAHHOLO YCTBIPEXYTONbHHKA paBHa 12, a pamuyc
BIUCAHHOK OKPY)KHOCTH paBeH 5,

Halinure nnomans HYETBIPEXYTOJIBHHKA.

Omaem. 60,
4. Bokosasi crepona TPEyronbHyKa pasjiesiena B OTHOWeH:H 2:3:4, cunras or BEPIIUHLIL, U M3 TOYEK
ACTICHUS LPCEC/CHEL IPAMBIE, HapaUTe/IbHbIE OCHOBaHHUIO.

B kaxom crHowicHun pasnenumace IUIOIIA/b TPEYToJbHHKA?

Omgem. 4.21.56.
5. B npamoyroniiom TpeyroiabHuke ABC n3 Bepmmusr B IIpAMOTO yria omymieHa Boicota BK Ha
runorerysy AC. Mssecrno, uro AK=5, AB = 13.

Hatinarte miomap Tpeyronbauka ABC,

Omeem. 202, 3.
6. Cpenrisist nuayst Tpanemun paBra 10 1 menuT momans Tpanenuy B OTHOIIEHHH 3:5.

bain re ocuoBamus TparenuHx.

Crmeem. (5, 5.
7. B paBuofenpentiyio 1 PAIICIIO INIOWAEIO 32 BIHCAHA OKPYIKHOCTE pamuyca 2.

Hadjure Gokusyio CTOPOHY TpaleLuH.

Oir:(fc."r&.?.
8. Halinuie mrowais pasucOepenHoro TPCYTOIBHUKA, €ClIi BLICOTA, OMYyILIEHHAS Ha OCHOBaHHE,
pasHo 10, a Bricora, onywennas na 00KOBYIO cTOpOHY, paBHa 12,

Oingem. 75,
9. Halinure nnonans IPEYIOIBHHKA, €ClIM JIBE CTOPOHBI €ro COOTBETCTBEHHO paBHEI 27 u 29, a
MEAMana [ {Cinel CTOPOHBI 26.

Omeem. 2,9,
10. Haiinure miomane ‘peyroapruka ABC, ecmn AC=3, BC=4, a Menuanbl AK u BL B3aumuo
HEPIEH kLY . PHb!.

Omeem. 11 .
11. Ha cropose AD pomba ABCD B3sita Touka M, npuuem MD = 0,3AD u BM = MC=11.

Haiyure niomans Tpeyroiasauka BCM.

Omeem. 20/6 .




12. OxpyxHOCTh, BlHcanHas B TPEYTOJIbHUK, TOUKOH KacaHus NENHT OJHY W3 CTOPOH Ha OTPE3KH
JUIHHOH 3 1 4, a IIpOTHBONIEKALINH 3TOM cTOpOHE yroiui pagex 120°.

Ha#inure mromane TPEYroJbHHUKA.

Omeem. 443 .
13. Bepiunnt tpeyronsuuka COCAMHEHDI C UEHTPOM BIMCAHHOTO Kpyra. IIpoBeeHHbIME OTpe3KaMH
TUIOMW@tb STOrO TPEeYronbHUKA Pa3HeuIach Ha Tpu yactu: 28, 60, 80.

Ha#nure croponst TPEYTOJIbHHKA.

Omesem. 14, 30, 40.
§ 5. NOJOBUE TPEYIOJIBHUKOB B JATAYAX HA KOMBUHALIUU
OKPYIXXHOCTY U TPEYTOJIBHUKA *

HAuoaxmuueciue  yenu y 3a0auu. DOPMHPOBAHHME HaBBIKA HCIIOJIB30BAHHS  T10J100us
TPEYTOJILHZKOB A1 HAXOKICHUS SIEMEHTOR B KOMOHHAIHSIX OKPYXKHOCTH 1 TPEYTOJIBHHKA.
1. B paBroGepeniiom TPEYrobHUKe BBICOTA paBHa 20, a OCHOBaHHE OTHOCHTCS K GoKoBOIi cTOpOHE,
Kak 4:3.

Hainure panaye snucagnoro Kpyra.

Omsem. 8.
2. B paeuoSeipennon IpeYrolIbHURE ICHTP BIHCAHHOTO KPyra AeIHT BBICOTY B OTHOLICHUH 12:5, a
GokoBas cropoua pasia 40,

Halijture ochoBanue TPEYTOJIbHHKA.

Changem. 50,
2
3.B paBHOOC IpeHHOM TPEYrojIbHUKE pajJuyC BIHCAHHOIO Kpyra cocragisiet ?BLICOTI:I, a IepuMeTp

9TOTO TPEYI'CRLUMKA pasey 56.

Ha¥uwre croponss TPeYroNLHUKA.

e T
e o T Yy M
RGeN. 17, LA, .‘.O.

'f

4. B pasuoGe ponesii TPEYTOJIBHUK, Y KOTOPOro GOKOBas CTopoHa pasHa 100, a ocHoBanme 60,
BITHCAH K[y
Hailigire pacerondme MEAULY TOUKaMHU KacaHusl, HAXOIAIMMHCS HA GOKOBbIX CTOpPOHaX.
Qrigemn, 12
5. B Tpeyicisiiane ABC H3BECTHO, yT0 AB = 15, BC= 12, AC = 18.
E kakom oricurenun HCHTP BIIMCAHHOM OKPY)KHOCTH TPEYTOJBHUKA JEIUT OuccexTprcy yria
@

Uwmgem. 2.4,
6. Touka ra 1 Ano: CHys€, PABHOYIAJIEHHAs OT KaTeTOB, NEJHT rHMOTEHY3y Ha OTpe3KH JUItuHOH 30 u
40,

Hanigmre carers 1pe yTONI>HHKA,




Omesem. 42. 56.
7. B paBHoGeiperom TpeyroJibHuKe 60KoBas cropoHa pasHa 20, a AUAMETp OIMHCAHHOM OKPY)KHOCTH
paseH 25.
Haiinure PATHYC BIHCAHHONW OKPYXKHOCTH.
Omeem. 6.
-
* B hassmx 3anagax TIPEAIaraeTcs  HCIoNmp30BaTh  moxo6He  yis HaxoXXJACHUS 3JIEMEHTOB

TUIAHAMETPHYECKUX KOHUTYparmii

§ 6. MIPUMEHEINE TPUI'OHOMETPHH B PEHIEHUHA INTAHUMETPUYECKHUX 3AJAY
1. Cymma aByx HepasbIX BBICOT PaBHOOE/IPEHHOTO TpeyrosHuKa PaBHa /, yron npu Bepruune paBeH
a. Hatinwee Sokosyio CTOpORY.

2. Vrou 1upH ocHOBam K PaBHOOEAPEHHOTO TPEYroabHUKA paBeH o. Haitnure otHOmenue paauycor
BIIHCAHHOM K OMHCAHHOMH OKPYKHOCTEH,

3. Bricora PashOGC/IPEHHOR Tpamenny paBHa h, a yron Mexay ee AHATOHAIAMHM, MPOTHBOJICKAIIIHNIL
6oKoBO¥I cropoHe, pasen w. HalauTe cpegnon muHmro TpamnenuH.

4. B npsamoyronshom TPEYTOJIHMKE [HaHBl ero mIomanp S u OCTphIit yron a. Haligure paccrosHue
OT TOYKH liepeceyeHus Meuan TPEYTONBHUKA JI0 THIIOTEHY3EL

5. OcHoBanue PaBHOOEAPEHHOTO TpeyrombHIKA PABHO a, yroJl NpH BepIIMHE paBeH . Haiinure
ATMHY OHCCEKTPHCEL, IIPOBENCHHOMN K GokoBoii cTopoHE.

6. Oxomo kpyra panuyca R onucana paBHOO€eIpeHHas Tparemus ¢ OCTPBIM YIJIOM O IIPH OCHOBAHHH.
Haitnure OEPUMETP Tpatlenmy.

7. ITnowans, tpsMoyrosmHoi Tpanienun pasHa S, oCTpsIi yron pasen o, Haiinure Bricory Tpaneiuu,

€CIIH €€ MEHbBLTAS HHUArOHAJlb paBHa 60JII)II_[GMy OCHOBaHHIO.

Pazpnen 11, Crepcomerpus
§1. 3AJTAYHM HA IIOCTPOEHHUE CEYEHMUHS,
BBIMHCIIEHUE ETO JJEMEHTOB U IUIOINAIHN
Hudaririunecicve yenu u 2a0quy: copmupoBate ymenue CTPOUThL CEYEHHs, ONPENeNATh ero
BUZL, BBIMHCIISITE DOIEMELTLL B [TOMas.
TEMA |. HLERG T GPibie HPABHIA TIOCTPOEHHS CeYeHHs MHOrorpannuka. Ilocrpoenne CeYeHHus,

Npoxogsiiiero HCPe3 TR 3ANAHHBIE TOYKH, He JeXaniHe HA OJHOH npaMoit

Yposenv 4
1. Yepes sepuiney A, Cpenunbl Gokosbix pebep BB, CC; NPAMOH TPeyrosbHo# mpu3mel ACB
AiB1Ci npozenerio cedese,

SBIMECILILC 21 G “epumMetp, ecim AA| =6¢cMm, AB=AC=4 cm, BC=3cM.




2. Yepes Bepuinny A| 1 cepenunsl pedep AB 1 AC npasusibHOI TPEYTOJIbHOH NPH3MBbI
ACB AB:C nposeneto ceuenye.

Beiuuciure ero nepuMerp, eciu BC=16 cm, AA| =6¢cMm.
3. Yepes Bepuuny m CCPEAMHEL IBYX MPOTHBONEXALMX CTOPOH NPaBHIBHON YETHIPEXYTOIBHOMN
TTHPaMHUJIbI TIPOBE/IEHO CeUeHUe.

LIMH CIHTC €rC 1II0LI@a/1b, SCITH CTOPOHA OCHOBAHHS paBHa 12 cM, a BEICOTa paBHa 5 c.

4. Yepes seprusity u CCPCAMHBL IBYX COCEIHHX CTOPOH OCHOBAHMS IPaBHILHON YETBIPEXYTONBHON
ITUPaMHI6: IIPOEEILHC CeHEHNIE.,

Brruucazre ero HEPHMETP, ©CIIH CTOPOHA OCHOBAHMS ITHPAMHIEI paBHa 8 cM, a GokoBoe
pebpo - 3 cai.
5. OcHoBannem nupamuisl MABC ABJIACTCS TIPAMOYTONTBHEIH TPEYroabHUK. Yrom A paBen 60°, yron
C pasen 90°, AB = § am. Bricota IHpaMuibl MA paBha 6 M.

Beiuncnute mion@us cedenmns TTHPAMUIIET IITOCKOCTBIO, IPOXOoAsme yepes Touku B, C i
CEPEMHHY BBICOTLI NHPAMH Jibi.
Yposens b
1. MMposeasite ceycnie Kyba ABCD AiB,CD,, coaepxainee Touku A, C u cepemuny pebpa A|D; .

Kakoit ¢urypoa anngercs cesenue? Halinute ero IE€pUMETD, eciu pebpo Kyba paBHO a.
2. Mposeawte ceqeime UPABIILHOM TpeyrombHoit mpusmer ABC A;B;C, IJIOCKOCTEIO, Co/iepiKaleit
cepenuunl peoep A, 38 4 BC.

Har aure nepumerp CCUCHMS, e/ Bee pebpa IPU3MbI paBHHI a.
3. OcuoBakne nupasians: MABCD — IPAMOYTOJIBHBIH TPEYrOIbHUK, CTOPOHBI KOTOpOoro 9 cm u 12 cm.
Bokosoe peGpo MD NCPLCHEAUKYISAPHO TIIOCKOCTH OCHOBAHUS, [locTpoiite ceuenne HPaMUIbI
IMOCKOCIBLO, CoAepaicil 1o1ku A, C u CepenMHy BBICOTHI MD.

Buiancanre aiomans CCUCHHS, €CTH YTOJl MEKY IIOCKOCTSMH CeUCHHS I OCHOBaHHsI
paBen 30°.
Yposeno B
1. TIposeanre ceuene (ipaBHJibHOK TPEYToIbHOM mpH3mMel ABC AiBiC1 miockoctsio, conepxarmeit
BEPIIKHY A Cepeiihbi pedep e BC

DBIYACHMHTE HCPHMCTD CEYCHHUS TIPU3MBI, ECITH BBICOTA e PaBHa 6 CM, a CTOPOHA OCHOBAHMS —
8 oM.
2. Mposeire ceuenne HPABHIIPHOH YeTBIPEXYroNbHON mpusmel ABCD A1BICiD1  mockoctsio,
COACPIKEILCIA Sepuniny Dy i cepepussi peGep AB u BC,

Bemucnars ere [EPUMETP W IUIOINA/B, €CTH BBICOTA IIpu3Mbl paBHa 14 cM, a cropona
OCHOBauk: - 16 ., |

3. Iposesinte ceyenne kyba ABCD ABCD; TLIOCKOCTRIO, NPOXOAAEH Yepe3 cepeanHb pebep
CiDy, CCh u AB.




Kakoii purypoit spisercs ceueHue? Hailiure ero TICpUMeTp, eciu pebpo Kyda pasHo a.
3adavu noswwmennoi CROJNCHOCMU
1. B mupamuze SABCD ¢ BCPIIMHOK S nuaronans BD nenwres Anaronaneio AC B oTHOIIEHHH 32,
cuuTas oT Bepiiunsl D). Ha pedpax SD u SA B3are Toukm P 1 M coorsercrsenno, IpHYeM
SP:PD=2:5, SM=MA.

a) [Mecrpoure ceuenne [THpaMuIbI TIIOCKOCThIO MBP.

C) Had~u, e karom CTHOIICHHY CeKyIIas IOCKOCTD JIe/TUT pebpo SC.

E) Haiity L10@nk CRYCHHSI, eciH Ilomans TpeyronsHika PQR paBHa 100 cm? RuqQ-
TOYKHM Iepecetenus ceky meit m1ockocTy ¢ npsaMeiMu DA u DC COOTBETCTBEHHO).
2. Jlanz mupang SABCD, ocuorauue KOTOpOH — mapaienorpamm ABCD, M u P — cepenuns
p66€p SA u SD.

a) LICeTpoL I ceuenns IIZpaMuTBI TIOCKOCTRI0 AMP.,

C) Crupeacsurn, & xakom OTHOIICHMH MI0ckocTh AMP nemut pebpo SC.
3. Yepe: SEPILENY NPEBUILHON TPeyronbHOMN TIMpaMUJIBI 1 cepetuHEl cTopon AB u CB OCHOBaHHUs
MPOBEACHO ceucnvue. [launa croponss OCHOBaHHS PaBHA g, & Yrol MeXIy III0CKOCThIO CEYEHHs U
TJIOCKOCTRIO ULHOBAHHMA Pasen o,
Habtgure:

a) WI0iah CCYECHMS

0) yros Mexny 1iockoctero CEHUCHHSA H TLIOCKOCTBIO 60KOBOI rpanu SCA.

PiEMa ;. Hocrpoenne Ce1ieHMA, MpoXoasimero, yepes 3a1aHHYI0 IPAMYIO U He JeKAIY 10
Ha Hel TouKky
Yposeuss 4
1. Tporennic ceveryis <yba ABCD A;B|CiD; vepes BepunHy Dy w amaromams AC HHXKHETo
OCHOBaHI51,

Hafidure LEEAMECTD 3T0r0 Celenust, eciu pebpo kyba paBHo a.
2. Yepes sraronass AC u BepuinHy Dy npaBuiisHoilM HCTBIPEXYTOJIBHON MPH3MEI
ABCD A,BiCD; IPOBEIEHO CeyeHue, Pebpo ocrosanug Hpu3MeI paBao 20 cM, yron IIPH BepIIHHE
CCUCHM: paeil HU ~,

Boiuncnure momans CEYeHHSI.
3. CTopoha ocaoBasms LPABHIIBHON TPEYTOIBHOM [IPU3MBI paBHa 8 cM, 60kOBOE pebpo- 6 cm.

Berincunre mnomang CCHCHES TIPU3MBI, IPOBEIEHHOrO 1I€PE3 CTOPOHY HUIKHETO OCHOBAHHS
H IPOTHBOAC KALYK) BepILuHy BEPXHEr0 OCHOBAHMS.
4. Yepes BCPULKHY M JIMarOHANTD OCHOBAHMS [PaBUJIEHOH YeThIPeXyroiLHOMH IMHPaMHUIBI IIPOBEICHO
CEeYCHHC.

Brlukcaate erg .10k, €CIH CTOPOHA OCHOBAHHS 8 cM, a GokoBoe pedpo nupamupl

oy
PaBHO 5+ 7 cm.




5. Bee pe6pa TeTpasnpa pasHbel 24 oM. Uepes Gokosoe pedpo u cepemuny me nepecekaromeii ero
CTOPOHEI OCHOBAH S IPOBENECHO CeYeHHe,

Briuncnure [IEPUMETD 3TOro ceyenus.
6. Yepes BEPIIKHY NPaBHIBHOIN HECTHYTONEHOH THpaMugsl u ARAMETD OKPYXHOCTH, ONHCAHHO}M
OKOTIO €€ 0CHOBaHU, 1TpoBeREeHO CCYEHHMeE.

Bsoiqncnpre - AOIIAAL CEUeHNA, eCIIH CTOpoHa OCHOBaHMS NUPaMH/BI paBHa 4 CM, a ee
BBICOTA papHa e,
Yposenr ©
1. OcHosanye dPAMOM SpH3MEL — HIPAMOYTOJIbHEINH TPEYrONBHUK, KAaTeTh! KOTOpOro paBHEI 6 ¢cM 1 8
cM. Beicora nipusnis; FasHa 5 em. Yepes Gonbimuii kater HHXXHEr0 OCHOBAHMS H CepeniHy THIIOTEHY 3k
BEPXHEI0 0CHoBaHAA Hposesena [JIOCKOCTb.

Briunciure nnowang CEYCHMSA MPU3MBI 3TOH IUIOCKOCTBIO
2. Uepes CTOPORY HIDKHErO OCHOBAHHS [TPaBHIILHOH TPEYTONILHOM TPH3MBI [IPOBEIEHA IIOCKOCTS,

HEPECEKAICILAS  NPOTUBONOIOKHOE: CoxoBoe pebpo. Kocunyc yria MEXIy STOH IUIOCKOCTBIO H

2
IIIOCKOCTBIO OCHOBaHUug paBeH ; .

Buupenzre AOWENb CEeYCHHS] TIPU3MBI JaHHOMN TIIIOCKOCTRIO, €CIIM CTOPOHA OCHOBAHMS
paBHa 6 2.,
TEMA 3. Hoerpoenme CeYeHHUsl, NPOXOoAAmIero 9€pe3 OIHY M3 3aJaHHBIX NPSMBIX,

napanneiiue 1pyroi Ty AMOTH

Ypoeer, .4
Yepes repicany T v “epeimiy pedpa AD ky6a ABCD AiBICiD;  nposenena IJIOCKOCTB,
fapamne.L.aas npamod AC. Tloemute CeYeHHe Ky0a 3TOH MI0CKOCTRIO,
Biviacnuye L CeucHnd, ecotl pebpo Ky6a paBHO 16 cMm.
Yposzis ©

1. Hposcaiie ce Ichue kyba ABCD ABCiD; IUIOCKOCTBIO, MapaiiensHoii npssmoli A1Cy u
TIPOXOMiLicd Hepes 104ky Au cepenuHy pebpa A|B;.

Kaiok Purypodi sensercs oTO ceuenune? Brlyncnaure IUIOMIaAh CEeYeHHs], eciy pebpo kyba
PaBHO 24 (i

2. Yepes ocuoBasue SPiCUIDL [iPABHIIBHOH YeTHIPeXyroIbHOi nupamMuiasl MABCD g cepeauny pebpa
MC nmposeseto cevennc [LIOCKOCTELO, MapaiutenbHOH pebpy AB.

boivacy £TC L0 CCHEHYIS, ecTH CTOPOHA OCHOBAHHS H BBICOTA ITApaMH/JIb] paBHa

IIOCKOC TS napaiieihbHas pamon AC,

Briupenre LePHMETP H IUionanp TIOTTYYEHHOTO CeYEHHUS.




Ypoeenw B
1. Ilpoeeste ceuenne xyba ABCD A B1C1D nnockocTsio, Mpoxonsieit 4yepes BepluuHbl D u B,
napamensHo iapsamoid A Cy.

Kakoii (urypoii ssisercs ceyenne? HaliiuTe mioma/b ce4eH s, eciu pebpo kyba paBHo a.
2. Ocuosanuu nupamuast MABCD — pom6. AC = 24 cm, BDB = 21 CM. Bokosoe pebpo MA
MEPICHLLK/JISIPHO IIIOCKOCTH OcHOBaHUsS, MA = 48 cm. Uepes BepinHy A u cepemuny pebpa MC
MPOBEACHA [LICCKOLCTE, Lapa.UIeabHas mpamoi BD.

Briuuizn iUC [omank NOJIYYCHHOIO CeUYEeHHS.
3aodauu siocviwennoi caoncnocmu
1. B npasuibeci uersipexyronsaoi nupamuae SABCD uepes cepenunsl cropoH AB u AD
NPOBEACHA [LIOCKOLTh, lapaiuieabnad OokoBomy pebpy SA. Haiimure mmomane ceueHms, ecim
CTOPOHG CLilGBanna ¢, & JUKOBCE pedpo 6.

Omeem. Sas~N2 116
2. Ha pebpax AA1 1 CCy napannenenunena ABCD A1BiCiD; pacroyioxeHsl Touku M u N tak, uro
AM:AA 1= m, CN.CCi=n. llocTporite ceueHue napajuielenuneaa mioCKOCThIO, IMPOXOJdIlel yepes
TOUKH M 1 N napauiensHo juaronams BD ocHopanms. OnpemennTe, B KaKOM OTHOLICHHH 5Ta
IUIOCKOCTD Jeinu! pebhpo BB1, cudras oT B.

Omeem. wm--ni2-m-n.
3. Touka M nexur na pedpe BC = a xy6a ABCD A;BiCiD; (A1B1CiD — HuxHee ocHOBaHHE).

a) [Tocrpoitre cedenne 51010 Ky6a MIOCKOCTHIO, NPOXOsIIel yepe3 Touky M mapaiiensHo

TJIOCKOCTH A 131,

€) Hattnnre wiomanes ceyenusd, ecnn BM = — . Vkasanus. Pas6eiite [IOJIy4€HHOE CeUeHHE Ha

L)
4
ABE PaBHOJEIPSHILIC THANCLEH 1 BESHCINTE TIOMah KAKIOH).

Omeem. S cee =11a* 3 /16.

TEMA 4. Ylocrpoenne ceuenus, NPOXOJAAIEro 1Yepe3 3aJaHHYH TOYKY Mapa/uieJbHO
3aJJAHHOU II0CKOCTH
Ypoeens A
Yepes cepeituby croporbl AB ocHoBaHus TeTpasapa DABC mnpoBeneHo cedeHme IIOCKOCTHIO,
napaieibHok Gokesol rpann DBC.

Bersonure gepnvetp 4 LIcIKans cedeHns, eciiu Bee pebpa Terpaszipa paBHEI 6 CM.
Yposeis Is
1. OcnoBanueM mpsMol IPU3IMBI ABISETCS pomO, cTOpoHa KOTOPOro paBHa a, a yroi - 60°. BeicoTa
OPU3MBL paria fi. TIpOBeiTe CeUeRMe PU3MBIL IIOCKOCTHIO, KOTOpast COZICPIKUT CEPENMHY OJHOM U3

CTOPOH OC:ORANILY, dapaniiciibHa GOKOBOM}/ peﬁpy H IINIOCKOCTH MEHBIIEI0 TUAroHaJlbHOr 0 CEYeHHs,



2. Yepes jmaroHals OCHOBaHHS IPABUIIHOH YETHIPEXYTO/IBHOM TTHPaMHUIBI TPOBEACHO CEUeHHE
IITIOCKOCTREO, IICPISHAHKYJIPHOM HokoBOMY pebpy.

BeiuMcinuTe mnomanb ceueHus, ecim CTOpOHA OCHOBAHMs MMPAMHU/IbI PABHA 2 M, YIOJI MEXTY
IUIOCKOCTSIMU COCEAHUX DOKOBBIX I'pane - 120 ©.
Ypogens B
1. Tlposesiie ceucaue xyda ABCD ABiCiD; IIIOCKOCTBIO, MPOXOASINEH Yepe3 BepuidHel A u C,
MEPHEHAAK Y IAPUO A fnaroHann DB,

AalInTe Iwcmaln ceqenns, ecnn pedpo Kyda paBHO a.
2. Uepes cropony ocuoRammg NPABHILHOH YETBIPEXYrOJBHON MHpPaMHIBI IPOBEIEHA IJI0CKOCTh,
HePNCH LKy TIAPHasd IMPOTHROJIEKAIIICH DOKOBOL rpaHu.

CpaBxure LI0WEAR OCHOBAHUS THPAMUJIBT U IIOJYYEHHOTO CEYEHHUS.
3. Yepes CCHOBAHAE BHICOTbL Tp&BUJIBHOM YETBIPEXYTONBHON MHPaMHIbI IPOBENEHA IUTOCKOCTE,
NePIEHALKYNADHAS CORCEUM ) pelpy.

Haiane mionam ~CHCHESL, CCIIM CTOPOHA OCHOBaHWsl MMHPAMMU/IBI PABHA €€ BHICOTE H paBHa
a.
4. Yepe: pedpo ocucsadun LpasMIBHOW  TPEYroJbHOM mMpaMuiel IIPOBEICHA ILTOCKOCTE,
MePIIeH Ay Jiapriad CORUBOMY pedpy.

BulUMCAATE Ni0Madb CEYZHNS, eCITH pebpo ocHOBaHuMs paBHO 4 cM.

5. Man xy6 ABCD A1B\C\D; . Yepes Touky P, Jiexamyto Ha nuaro”ami AC) u Takyro, yto AP=2PC,
HPOBCICHA MIIOCKUCTD, Lepiish UK Y/ ASPHAA TOH TUATOHAIH,
OLIPOHLE CeHeHue.

O) HahinTe €70 IOLELb, €I pedpo xyba paBHO a.

Gmeem. N5 a-/2
6. B mpasuibroi Tpeyronsuoi nupamuzie SABC cropona ocHoBaHHS paBHa 2, a 60KOBOE pebpo SA =
6. Yepes cpemmioro mmmmio KL  GokoBoit rpaan ABS (KL || AB) nposeneno ceuenue,
HEpNCHIHKYAspHoe  GokosoMy pebpy SC. Haitmure: a) IUIOIIANb CceueHus; 6) YIOI MeXxiy
IUIOCKOCTLIO CEYEHMS M TNTOCKOCTHIO OCHOBAHMY,

Omeem. Seee = 126 /12; cosp = ~[702 /27.
7. Hoctoouts c2uerie xvisa ABCD ABICiD1 mmockocTso, poxoasimeit 4epes To9ky M — cepemuny

pebpa AA:. wepren vy napHo nuaroHamm BiD u nalinure mnomans sroro CeueHus1, ecinu pebpo
Ky0a pariio ¢.

_ 9
Y opin 2 /1 L7
Lmaem., s Y 70

8. Ocrosanve rmpamiani KABCD - KBajlpaT co CTOpOHOH, paBHOH 4 cm. Pebpo KA

HepNen Aniy. Lipie ioc:oore ABC, KB =5 cM, AH — BeIcoTa Tpeyromsauka ABK.




a) Iloctpoiite ceyeHHe mnHpPaMUILI TJIOCKOCTBIO, NpoXozsuiel depe3 cepeauny AK
nepneHuKynspao AH.

6) Halinute miomans ceyenus.

8) Onpenennre BeTHUMHY yria MeXIy CeKylleH IUIOCKOCTBIO H IUIOCKOCTHIO OCHOBAHHS
HHUPAMHUIEL.

Omaent. Seew == 15/2 e’ @ = arccos 0,2.
§2. BBIUHCAEHWE PACCTOSIHHMA U YTJIOB B NIPOCTPAHCTBE

Huoarmuyeckie yean u 360aqu: HAyYUTBCS CTPOMTH M BBIYHCIATE pacCTOsSHHA, YIiBl B
MHOTOIPAHHUKAX: HAYYUTHCS OCYLIECTBISTE 000CHOBAHHBIE TIEPEXOABI OT CTEPEOMETPHYECKHX YTIIOB
K yIaM iljidHHMETPINeC KM,

FEMA §. PaccTosHmsi 0T TOYKH [0 NPAMOH, OT TOYKH /0 IUIOCKOCTH, MEXKIY
CKPELILBILCLIMMECS LPLMLIMI
Ypogens A
1. B xy6e ABCD A B1CiD, ¢ pebpoM a BEIYHCTHTE PACCTOSHHS OT BEpIIHHEI B J10:

Q) BEPLUMI 1TpCTESOIIEKAIET0 OCHOBAHUS,

0) ¢ Kaa0rC 12 pefep NPOTHBONEKAIIEr0 OCHOBAHHUSL,

L) A Al Caadeti HEGTABOIEKAIET0 OCHOBAHMS.

Havinrire paccrosane mexiy npsmeiva BiB u AC; mexay BiB u AD.
2. Uepes 70Ny MCLecsMsaks JHal OHANel kBazpata ABCD mpoBenute neprneHmuKyisp HO & ero
TUIOCKOCTH, PaBHbLi ¢ 2 , AB = Za. HalinuTe paccrosHus:

a) MexLy IipsiMeiMd VO 1 AB;

0) MEXLY IIpsimbiMu BD 1 MC;

B) OT TOUKk O 10 miiockoetd MBC;

B) OT TOYKHM ) 00 miockoctd MBC.
Yposeue £
1. B mpamoyromsitom napasuienenuiene ABCD A;BiCD; AA1:AB:AD = 1:3:4. Ha pebpe AD
3a1ana 104Ka P - cipenita 91oro pedpa, AA1=a.

Haamuie paccrodrse Mexay npsMeiME Bi\P M DD.

Omaem. 6a/ /13
2. boKoREIE rparm npaBUABHOI TPEYroabHOM IIPU3MBI - KBaJIPaThl CO CTOPOHOM a.

Havire paceTosHre Mexay AHArOHAIbI0 GOKOBOM TpaHH H CKPELIMBAIOIMIMMHMCS ¢ HEH
BEICOTAMH OCHORIHYIS.

Omeem. al5/5, a V2 12,
3. Pebpo xy5a ABCY ARCDy paBrHO a. HaliiuTte paccrosinue Mexay npameivua B1C u DC.

Omaem. a~J375.




3adauu noeviiuennoi CIIONCHOCU

1. ABCDA14:B1C1D) — 1psSMoyrofbHbIH Tapasielennes, y xotoporo AB=4 nm, B;C;=3 oM, AA)=6
M. Touka K npunannexur pebpy C;B), npudem C1K:KiB/=1:2.
Beruuenire pacerosisne mesxy npamoit BB, u mockoctsio DD,K).
2. ABCDA1A41B)C1D) — 1psAMOYToNbHBIH Napaiienendmne, y KoToporo AB=2nm, BiCi=6 nm, AA=4
M. Toucs I upunw e peGpy CiBy, npudeM C1KrKiB/=1:2, Touku Fu F | — CepelluHbl pebep
DCu D,C; coorsererersic. Touku Lu L) — cepeuHbl pebep AB u A;B] cOOTBETCTBEHHO, TOYKA M)
MpHHAMICHAT peOpy 47D I Z€INT ero B OTHOMEHUH |2, CauTas, OT BEPLIUHBI A ;.
Brrumcriire paceronnae Mewxy nnockoetamMu KK F) u LL/M;.
3. B xybe ARCDA.41BiCiD; ¢ peGpom X BRITHCIIMTE PACCTOSHHE MEXITY npamMeiMu MN wu FBy, roe
TOUKH A4 i 1V - COCTBeIC FECHIG cepeTnbl pebep BC u DC, a Touka F neiut pedpo A4, B OTHOIIEHUM
1:3, cumrast o1 BepiuaAns: 4,
4. B xyle ABCLA,A{;.3,C15; ¢ peGpom Y BBIMHCIIMTE PAacCTOSIHUE MEXAY npsmMbiMd MN u FD;, rae
TOYKH 11 N - cov e 101 seiHO cepeaunsl pebep AB u AD, a Touxa F NeuT pedbpo AA4; B OTHOIEHUH
1:3, curias o1 pepiumin A.
3. B npasmibiohs ueibpexyloisaolt mapamune*  ABCDM ¢ oCHOBAHHEEM ABCD wu BeicOTOI MO
BBIMHCIILTC pucciesniic O To4KA B) — cepeaunsl pebpa MB; no miockoctd AB;C (B — cepenuna
pebpa A3, coiw pedpa ocHOBABMS pasHBI ¢, a 6oKOBBIEe pebpa — 2a.
6. B mpupanbici: 1pey roiens nupaMuge*  ABCD ¢ OCHOBAHHeEM ABC u BrIcOTOM DO BBIUMCTHTE
pacctoanie or 1ouki L1, - cepenunbl pebpa 4D 1o miockoctd ACIB (C1 — cepemuna CCy), ecnu
pebpa oCHOBEHLS pasidii 0, 4 SOKOSbIE pedpa — 2b.
7. Habinuic yiom vicily AByM CEPCIIHBAIOIMMUCS MEHAHAMH JBYX OOKOBBIX I'paHell PaBUIIBHOTO
TETPAdAPA C peGPuid d.

i

vV 1
Omeem. a ——. Vxeseite. Heobxomumo MOCTPOUTE TETPA3IP 10 Napallieientieaa.
iU

TEMA I0 Y bL MEaRY PAMbIMM, MEXAY NPAMOH M IUIOCKOCTBLI0, MEKIY ILI0CKOCTAMHE

Yposene 4
Han xyG ABCD A65,C110.
flad (TS yi 00 MEXLY:
L) NipsmMbIMH.
a) UL,k C15 6 BD 4 CCi; ) BD i AICy; r) AD u BiC; 1) PEu AC;
e) Prow 4Cyy %) AyCuBD. Touku Pu E — cepenunbl A1B) u B1C;

COUTBEICTREHRO,




2) npamoit DCy 1 naockoctsmu rpanel kyba. Haiinure kocunyc yriaa mexny npsmoit AC; u

HI0CKoCcTRIO ARC,

3) maockocTsMu:

a) ABICiu ABC; 6) BBiD, u AAC.
Yposens B
1. ABCD A;B,C\D; - iy0. Hatigure yron mexuy:

N o e
J

apano DBy w nnockocTsamu rpaneii kyoba;

0) mpauoit A\Du mnockocteio BDC.,

Omesem. arcig V2 /2; arcsin /6 /3.
2. ABCD AB:C\D; — ky0. Touka E — cepennna pebpa AD;.

Hainure yron Mexay npamoi BE 1 miockocersio BDD;.

Omesem. arctg V17 117
3. B mockoctu o PACHIOTIONCH NPaBUIBHBIA Tpeyronpauk ABC co CTOPoHOH a. Ha nepnenuxymspe
K IJIOCKOCTH ¢l B TOYKE A paciooken otpe3ok AD, paBuslii a.

Hatinure vrop MeXIy npameiMu AB u CD.

Omser arccos/2 /4.
4. B rnpaesrion TETPASIPE HAWIMTE Yron MEXAY IIOCKOCTBIO OCHOBaHHS M IUIOCKOCTHIO,
IPOXOmAmE? tepes anodheMbl HOKOBBIX TpaHel reTpasjpa.

Omaeem. arctg J2 /4.
B'ac)awu ROGLUUSER G Clic VWHOHOC I
1. B ocitosunnu impamunm AABC JCHKHT TPAMOYTOTIBHBIH Tpeyronbuuk ABC. Pebpo MA nupamue:
MEPICHIAL y 11pitd 1wiockecty ABC, u MA=AC=BC. Ha pe6pe MB Baster Touku P, P>, Ps3, takue, uto
BP=P,['y=PsPs=D:

Hadfits ve yraw uexay CHIenyIomuMy paMbiMu: @) CP; u AP3;6) CPs u AP;.
2. Ha pedpax 4D 1 3, HpAloyroneHoro napannenenunena ABCDA;B;CiD; c OTHOIIeHHEM pebep
ABAD: 44, =1 2: 2 s33151 00 ! BELCTECHHO TOYKH P U O — CepeTHHbI 3THX pebep.
Haiinzie yri., soropus ¢Epasyer ¢ mIocKocTEIo 4;CD clienyroue npsmeie: a) PQ; 6) PB;.
3. B ocuoBamus BPAMOYroneHOro mapamienenunena ABCDA 1B1C1D; nexur kBanpat ABCD. Pe6po
OCHOBAN % .3 MAPLIICHSINNIRLA OTHOCHTCS K €ro BhICOTE, AA4; Kak 2:3, Touka K — cepenuna pebGpa
GO,
Haitiure viom: koo Feic GOpasyer wiockocts ABK co CIICIYIOUMH IIIOCKocTAME: a) BCC); 0)ABB;.
4. B ocuobunyn DGk o VIABC 1exnT npsaMoyromsHbi Tpeyroapauk ABC. Pebpo MA mapamumsr
TePICHAKK, Lipd nnockoctn ABC, u MA=AC =BC. Ha pebpe MB 8397l TOUKH Py, Py, P3, Takue, uto
BP =P ;=i 1P3={3ig,

Haiinwie 1w, MEARLY CleiyiommMa npsMevE: ) CP u AP36) CP3u AP;.




5. Ha pebpax A0 1 B/Cr npamoyronbaoro napamenenurena ABCDA;B,C1D; ¢ OTHOIIEHHEM pebep

AB:AD:AA)=1:2:2 239TH COOTBETCTBEHHO TOUKH P Q — cepeuHBI 5THX pedep.

Haiigure yron kotopsie o6pasyer ¢ miockoeTsio A;CD clenyroure npsameie: a) PQ; 6) PB,.
6. B ocHORanuyM MpaMoyronpHOro napannenenunena ABCDA;B;C;D; nexwut kBaapatr ABCD. Pebpo
OCHOBanus AP napannenenmunena OTHOCHTCS K €ro BbICOTE, AA; Kak 2:3, Touka K — cepeauna pebpa

CCk

Haiinmre yris:, xotopere o6pasyer miockocts ABK co cnenyromumu miockoersmu: a)BCC:; 0)ABB,.

§3. KOMEBEUHAIIUHW TEJ
Hudaxmimecr e e u 2adavu: HaYUHTh CTPOMTE H300paykeHHsT KOMOMHALMH TeJl M UX OT/ENbHbIE
BHJIbl — BLIOCHLIC HCPTEkKK; HAYYMTh YCTAHABIWBATH B3aHMOCBS3b MEXKIY 3JIEMEHTAMH 3aJ1aHHOH
KOMOHHGIHY, HAY5VTE CO3BATEABHO BBIOMpaTh NMyTH paccykIeHHS H CIIOCOOBI pelIeHUsT 3ajiay,
OTPELIEIIATE OUBEM i [(0HOTY THCBMEHHOTO PENIEHHA.

Llidden L0 LLWHOT OTPAHHHKH. Hununop u muozozpannuxu
Yposens
1. HpaBusibuas «21bipe Xy ronLuas lipAsMa onucana okoo nuIuH/pa. Beicora mpuamst 20 cM, cropona
OCHOBAHx 10 L.

Bertucanre (Grew yuamunpa.
2. B mmiiied p, 8o.00 04 koToporo 12 oM, BOHCAHA [IpaBUJIbHAS YETBIPEXYT0JIbHAA MTpu3Ma. [Inomans ee
AHBTOHWLbH OO CeHeHMA pasHa 120 cm?,

Briviacinre oObew LHAMH(pa.
3. Ipasi.ibtas 1PeyroabHas HpHsMa Briicala B HMIMHApP. Beicota nmmangpa 10 cm, pagmyc ero
OCHOBAHMS 43 CM.

BelugenuTe miomans 60KoBO TIOBEPXHOCTH ITPU3MEI,
Ypoeenv 5
1. Oxono wununpa onucana TpaBriIbHAs YETBIpeXyronbHas npusma. Ee nuaronans pasma 17 cm, a
AHaroHajib OOKOBOU IpaHu — 15 oM.

Baiunciure obpem IAJIMHpA.
2. lpuzma, ocHoBaume KCTOPOH - PAMOYTONbHEIN TPEYTONBHHK C KaTeTaMH 8 cM U 6 CM, OIHcaHa
OKOIIO Lwad/(pa. Jlnaronans Gomnbineit 6OKOROM TPaHy NPH3Mbl HAKIIOHEHA K OCHOBAHHIO TOJI YIJIOM
45°.

Breiuncrnure:

a) JUIAMETP GCAORAHMY UHJIMHAPA,

0) 1IL1084b COKOBOH HOBEPXHOCTH LIHJIMHIPA.

3. HapasicicuMiren snucay s AJTHHAD.




Boruscenure otHOmenue omane OOKOBOM MOBEPXHOCTH HHIIMHIIpA B JAHaroHaJIbHOIO

CCUCHUA napannenemnuiena.

4. B mununnp Brmcana TIpu3Ma, OCHOBAHMEM KOTOPOM SIBNISCTCS paBHOOEnPEHHBI TpeyronsHuk. Fro
OCHOBaHue 6 cm, a HOKOBAS ¢ ropora 9 cm. I[nomans 60koBoi TIOBEPXHOCTH IPH3MEI 240 cm2.,
Brruucnure:
2) 0UseM aaHipa;
0) paccrostane mexny o0pasyomuMu OUIIMHApPA, JeXallMMH B PaBHBIX GOKOBBIX IpaHsx
TIPU3MEL,
Yposensv &
1. B muamniazy siucena TpeyrosibHas npusMa. [Tnomans ee 60k0BBIX rpaHeii paBHa 54 cm?,
56 CM2, 72 em’. Cew HEHEpa pacnoNokeHa B INIOCKOCTH OQHON 13 OOKOBBIX rpaHei. Brrum CIHTE
IUIOMAME ICAHOL HiGECHXA0CTH LYIHHApA.
2. Okoio whakHApE, ocesve cedeHue KOTOpOro - KBaJpar co CTOPOHOM 8 cM, ommcana npusMa. Ee
OCHOBALkEM SBJSICTCS HPAMOYTOMbHAS Tpanenus. [Inomans 6oxoroit TIOBEPXHOCTH NIPHU3MEI 288 cm?.
-'L'-}m‘l}’it;;‘iu FiL

Q) ALdEY CUILLLLYA CTOPOE OCHOBAHHS IIPHU3MBEIL;

C) vIbaM 1}
3. OKoi10 danmarpa, sulcoTa KOTOporo 15 cM, a pamdyc ocHopamus 4 CM, OIHMCaHa IpaBHIIbHAS
HETBIPSA Y L UL A TIPHsMA,

Seit LG4TS WIOWANDb NOJIHOH OBEPXHOCTH TTPH3MEL.
3a0AYH NOBBIUCHA O CIONE G i
4. Pebpa As &t {0 lipasuabHOro Ter pasapa ABCD siBrnisiotes nuamerpaMu ocHOBaHHMix LUJIMHIpA.,

Haiiure:

4/ QiHVILCHIC 0L Lema UHITHHPA K 06beMy TETpasipa;

) yIoL Mai 1y odpazyiomeii HHOApa |1 apsaMoit AC;

B) yTOH MCIKAY TIOCKOS [BK) OCHOBAHUS HHIMHAPA U IU10cKocThio BCD.

Umeem. 3n; n/4: arccos N 3./3.
S(EI'2-2004, rapuant 001). Ha oxpyXHOCTH OCHOBaHHs LHITHHIpA OTMEYCHBI TOYKH A U B Taxue,
910 nyra AB pasna 60°, Ha OKPYXKHOCTH IPYroro OCHOBaHHs OTMeYeHsI Toukn C u D pak, uro CD —
AHAMETD, IEPICUNUKY.IA0HBIH Tpsmol AB.

Haiinnre obnem mupamumasr ABCD, ecin o6sem LHUIHHIpPA paBeH 327, a miockocts ACD

00pasyer ¢ II0CKOCTEIO OCHORAHMS yron 45°,




TEMA 12. Konyc u MHOTOIPAHHHKH
Yposens A
L. Tlpasuibna veThipexyroisias IUpaMHIA ONECAHA OKONO KoHyca. Bricota mupamumsr 20 cwm.
O6pasyowas kouyca 25 cm.
Brluucnure:
a) cOrenr koHyCe,

€) nnomans 6oKOBOH NOBEPXHOCTH TTHPAMHU/IBL.

2, Hpasnuabnas 1peyrosibaas nupamyza BnMcana B xonyc. Cropona ee ocmoBauus 12 +/3 CM, a
OokoBoe pedpo — 15 oM.

BeluncinTe miomainr 60KoBoOH MOBEPXHOCTH KOHYCA.
3. B xonyc Bnucana nparunbHas TpeyronbHas nupamuia. CTopona ee ocHoBaHHs paBHa 6+/3 cw.
BeicoTta nmupavunt 10 om.

Boluncnure ofbeM KoHyca.
4. llpaBuirstan weThIpexyronsuas fupaMH/ia BMCaHa B KOHyC. CTOPOHA OCHOBAHMS MHPAMHU/IBI paBHa-
3 '\/E IOM, & €2 RRICGTA — 8 JIM.

Heiuncante odbem KoHyca.
Yposens b
1. Tlupamuyra, ocrosanue koTopoit — IPSIMOYTOJILHBIH TPEYTOJILHUK € OCTPhIM yrioM 30°,Bricana B
Konyc. Menrnias ctopora ocHoBaHMs nupamu/sl pagHa 12 cM. Bricora ee 16 cwM. Beruucnure
IO E BOXO=0: 117 REPHIGETH KoHYCa.
2. B K011V BHcana Gpasuipuas TpeyrosbHas nupamuga. CTopoHa ocHOBaHHs paBHA 6 cM, a GOKOBOE
pebpo - 4+/3 cu,

Brugeaut 2 rmioiaas 6okoBoit IIOBEPXHOCTH KOHYCA.
3. Tpeyromstast TapaMmIa, NNOMELS OCHOBAHMS KoTOpo# 192 cm?a mepumerp — 48 CM, OmucaHa
OKOJIO KOHYCH. B3oicOTa HUDAMMIBI — 15 cM.

Beuncianre:

aj 00bi KoHYyCA:

0) ruroiage Sokosoil [IOBEPXHOCTY KOHYCA.
4. OKkoiic xosyee ouuezEz HHpaiuiia, BeicoTa KOTOpod 12 nm. OcHoBaHMEM NMHpaMHBI sSBISETCS
POMG co cromonoit 4 am. Voo MEIRILY TUIOCKOCTSIMA OCHOBaHHMSE M GOKOBOM I'DaHU MHUPAMHJIBI PABEH
60°.

ABplgvicinyve,
a) VOBOM KoHyCa,
0) IO TONEOM TOBEPXHOCTH KOHYCa.

Ypoeseiv 5




1. Iupamwuia, ocroBaHieM KOTOPO#l sBIseTCS NPAMOYroJIbHAs Tparenus ¢ Oojblieil GoxoBoi

4

CTOpOHOH 12 V2 om OCTpeIM YoM 45°, ompcaHa OKOJIO KoHyca. Beicora mupammaer 8 cwm.
Briuncnure:
a)IUI0OMA b [T0JTHOH NOBEPXHOCTH KOHYCA;
) paccTogimie OT LeHTPA OCHOBAHHSI KOHYCA JI0 TUIOCKOCTH OOKOBOM MPAHU [MPAMHEIBL.
2. OKoui0 Kowyca, BRICOTA KOTOPOI'O paBHa 3 JiM, onucaHa nupamuaa. Ee ocHoBaHue — paBHOGOKas
Tpamneilia ¢ Gerpbiv yriom 507, [epumetp Tpaneuuu 48 M,

DBiNACHHTC!

) DUGAAR H0AHGA TTUBEPXHOCTH KOHYCA;

O) yiOil UpW 3SPUNIIE OCSBOT0 CEUYEHHS KOHYCa.
3ada4u vioebiicAdR ol CAOICHOCIU
L. (EL1'D-2003, papnans 526). Buyrpu npaswisHol nmpamuasl CABD ¢ Bepmmnoif B Touke C
pacmoIoAe K0Lyc, BEpIIHHA KOTOPOTO HBJ‘[HGTCH. uenTpom ocHopanusi ABD. OcnoBanue konyca
BIIHCAHU 1 CiCHuE UUpUMALLL 1LUIOCKOCTBIO, NapaienbHol mnockoctd ABD um jpensimeii 6okoBoe

™ .

pebpo AC & vinomezim 2: 1, cuwrad or BepiuuHsl C.
Onpejenn re orHoienne 00beMa TMPaMIIBI K 06BeMy 5Toro Kouyca. Omeem. 81 /3 /4.

2. (EI'D-2003, sapuant 627-629). B yersipexyronproii nupamuae FABCD Bce AByrpaHHbIE YIIbl IIPH
OCHOBAaHMY pPaBHbl Me/1y COOOH, a ee ocHoBaHueM sBisercst pomb6 ABCD ¢ octpeiM yriom 60°.
BHyTpu 5T0# m1pamu/ibl PacoNoNkeH KOHYC TaK, YTO €ro BEepUIMHA ABJIACTCS TOYKOH NepecedeHHs
AHAroHaneil POMNZ, & O¥NYIKHOCTh OCHOBAHHS KOHYCA BIIMCAHA B CEYEHHME THPAMMIbBI IIOCKOCTHIO,
napajutenbaci Jliockocry ABC u pensiiein GokoBoe pedbpo FA B oTHomenuu 2:1, cumras ot
BEPMUELI |

Ornpeieante vrrowctine odbema 9Tol mupaMuIs K 00beMy KOHYCA.
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