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KoHuenuusi nocTpoeHust Kypca reoMeTpum
OCHOBHOM IIKOJIBI

1. CTpykTypa yueOHnkoB reomerpuu A. /I. Ajekcanapona
IJISI OCHOBHOM IIKOJIBI

Kaknm momkeH OBITH Kypc TeoMeTpHud B ImIKoine? AKaneMHUK AJeKcaHIp
JlanunoBud AnekcaHIpOB BBIAEIUI OCHOBHbIE M Ba)KHEHIIINE NPUHIUIEI €€ Ipe-
nojaBaHUsL: «3adaua npenooasamnus ceoMempuu — pazeums y Y4auwjuxcsa mpu
Kauecmea: npocmpaHcmeeHHoe 6000paicenue, NPAKMuyeckoe NOHUMAaHue U 10-
euyeckoe muviuinenuey. ClenoBaTeIbHO, MPENOJaBaHHE T'EOMETPUH JOJKHO
BKJIIOYAaTh TPU TECHO CBA3AHHBIX, HO BMECTC C TEM U IPOTUBOIIOJIOKHBIX 3JICMCH-
Ta: JIOTUKY, HArJIAAHOC NPEACTABJICHUC, TPUMEHCHNUEC K PCAJIbHBIM BEIIAM. Crasn-
JapT BTOPOTrO MOKOJIEHHA JAaET BO3MOKHOCTh PEIINTh 3Ty TPYJHYIO MeAarorude-
CKYIO 3a/laqy, HCTOPHUSI KOTOPOH YXOIMT BIIIyOb THICAYEICTHH, BEb B HUX T'OBO-
pUTCS O TexX XKe TPEX 3JIEeMEHTaX, HEOOXOOMMBIX NPH H3YyYEHHUH TI'€OMETPHH.
Y4eOHUKH HaIMCcaHbl B COOTBETCTBHU ¢ PenepaibHBIM roCcyJapCTBEHHBIM 00pa-
30BaTEJIbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO 00pa30BaHMUS.

B cBOéM Kypce aBTOPBI BBLACISIOT TPU Ba)KHEHINUE JTWHUU: JTMHHIO IO-
CTPOCHHH TE€OMETPHUECKHMX (QHUTYyp — BEAyLUIyI0 JIMHHIO B Yy4eOHHKe
«I"'eomerpust, 7», TMHUIO BBIUYUCIICHUN I'€OMETPUUYECKUX BEJIIMYUH — BEAYLIYIO
nuHAI0 B yueOHuKe «['eomeTpus, 8» M NHHHUIO MJCH U METONOB COBPEMEHHOI
reOMEeTPUH — BEAYILYIO JIMHUIO B yueOHuke «I'eomerpusi, 9.

Kaxxaprii u3 Tpéx y4eOHHKOB 00JIaaeT IeNbHOCTRI0 U 3aBEPIIEHHOCTHIO
CBOETO COJIeprkaHus, M paboTa 1o HeMy He TpeOyeT oOpameHus K IpyTrHuM ydeo-
HHUKaM. JTo obecrieunBaeTcst TeM, 4To ydeOHHMK «['eoMeTpus, 8» HadMHAETCS C
TIOBTOPEHUsI BAKHEHIINX MMOHATHH W MIPEATIOKEHNH Kypca 7 Kilacca, a B y4eOHU-
ke «['eomeTpust, 9» MOBTOPSAIOTCS HEOOXOAMMBIE CBEJICHUS Kypca 8§ Kilacca. Bme-
CTE K€ 3TH TPU y4eOHHKa OXBATHIBAIOT Bech pasnes «[eomerpus» OCHOBHOTO
COJICp)KaHMsl MaTeMaTHUeCKoro o0pa3oBaHMs, B TOM 4YHCIE M CTEpEOMETpHde-
CKyIo ero 4yacTe nozpasaena «Harmsnuas reomerpus». Pasnen Haenaouas eeo-
Mempus B HOBOW IPUMEPHOH NMporpaMMe IO MaTeMaTHKe JJIsI OCHOBHOI IIKOJIBI
BXOJHUT B Kypc «Martematuka» mjisi 5—6 KiaccoB. 3HAKOMSCH HA HaTJISIHO-
WHTYHTHBHOM YPOBHE CO BCEMH BaXHEWITUMHU (DUTypaMu dBJIEMEHTapHOW Treo-
METPHUH, IIKOJbHUKA OCBAaMBAIOT T€OMETPUYECKYI0O TEPMHUHOJIOTHIO, Y4aTCsa pH-
coBaTh JaHHBIE (pUTYpHI, MoAenupoBaTh. Ha 310 oTBOMTCS 45 U B TEUCHHE OBYX
net. Bximouenne crepeoMerpudeckoil yactu «HarnsagHolt reomMeTpumn» B CHUCTe-
MaTHYECKUH Kypc reoMeTpun 7—9 KilaccoB aBTOpaM IPEJCTaBIsIeTCsS HE00Xo-
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JUMBIM MO CIEAYIOIMM NpUYMHAM. Bo-NEpBBIX, 2JIEMEHTaM CTEPEOMETPUHU B
Kypce «MaremMaTHKa» yIenseTcss Majllo BpEMEHH M CTOMT UX NOBTOPHUTH Oojee
oOcrosiTennsHO B 7—9 Kmaccax. Bo-BTOpBIX, OTCYTCTBHE CTEPEOMETPHIECKOTO
MaTepuana B TPEXJIETHEM CHCTEMATHYECKOM Kypce T€OMETPHH BEIET K yTpare
YYEHHKaMH IPOCTPAHCTBEHHBIX IPEACTABICHUH, YTO BPEAHO A OOMIEKYIBTYP-
HOTO Pa3BUTHA YYCHHUKOB M CO31aET OONIBIINE TPYAHOCTH B H3YUEHHHU Kypca CTe-
peomeTpuu B crapliux kiaccax. HakoHel, B-TpeTbUX, CUCTEMaTHUYECKHH KypC
reoMeTpu 7—9 KJ1accoB OJDKEH OXBaTUTh Bech paszzen «l'eomerpus» OcHOB-
HOT'O COJIEpKaHuUsl, YTOObI CO31aTh Y BHITYCKHUKOB OCHOBHOM LIKOJIBI IIEIOCTHOE
IpecTaBiIeHne 00 3TOM MpeaMeTe.

I'eomerpust u3ydaeT MUpP, OKPYKAIOLUN YyYEHUKOB, U IIOMOraeT COBEP-
HIEHCTBOBAThH 3TOT MUP. DTO HAJO0 JOHECTH J0 CO3HAHMS YYCHHUKOB M HCIIOJIB30-
BaTh TOT €CTECTBEHHBII HHTEpEC K HOBOMY, KOTOPBII BCErlia €CTh y OOJBIINHCT-
Ba U3 HUX.

3agaya O MOCTPOSHWH T'€OMETPHUUYECKON (UIYpHI ¢ TEMH WIM WHBIMH 3a-
JAHHBIMU CBOWCTBaMHM CTaBUTCA KaK IepBas 3a/1a4a FeOMETPUH YK€ BO BBEICHHH
ydeOHHKa U1 7 Ki1acca. SICHO, CKOJIb BaKHA Takas 3ajjada B MPAKTHIECKON KH3-
HU. IlepBble ypOKHM CHCTEMATHYECKOTO Kypca T€OMETPUM — CaMO€ TPYIHOE
MECTO 3TOro Kypca. Mx cnexyeT chaenath MakCMMalbHO MHTEPECHBIMH. UTOOBI
HE OTIYTHYTh YYCHUKOB OOBEKTHBHBIMH TPYAHOCTSIMHA HOBOTO JUII HUX Kypca:
reOMETPHUUECKON TEPMUHOJIOTHEH, CTPOroi JIOTUKOH, N300pakeHHEeM IeoMeTpHU-
yeckux ¢uryp. [loaroMy yxe BO BBEJEHHH MBI PacCKa3blBaeéM 00 HCTOPUH T€O-
MeTpuy, EBkimnae m ero Hawyamax, JOTMKE Kypca I€OMETpHM — 00 OCHOBHBIX
MOHATUAX M aKCUOMAX, O 3a/la4ax TeOMETpPHUU U €€ poJIn B IpakTUKke. Mbl He TO-
POIIMMCS C J0Ka3aTeJbCTBAMH TeopeM (MX Bcero 9, u oHM OyIyT J0Ka3aHbl BO
BTOPOM IOJYTOJMH). YUEHUKH MHOTO CTPOSIT IUPKYJIEM M JIMHEHKOW W, apry-
MEHTHUPYS, YTO MOCTPOUIIN (PUTYPY C HY>KHBIMH CBOHCTBAMH, Y4aTcs OKa3bIBaTh.

HroroBoil TeopemMoit kypca 7 kiacca SBISETCS OQHA U3 TIIABHBIX TEOPEM
€BKJIMJ0BOI F€OMETPHUH — TEOPEMA O CyMMeE YIJIOB TpeyrojbHUKa. Ei npeamie-
CTBYET T€Ma IapauleJbHOCTU IPSAMBIX, KOTOpas IO3BOJSAET paccka3arb O MpO-
OJieMe MATOro nocTynarta u reomerpun JlodbaueBckoro.

Ecnu reomerpuro 7 kinacca MOYKHO Ha3BaTb I'€OMETPUEN IOCTPOEHMI, TO
reoMeTpHsl 8 Kacca — 3TO TeOMETPHUS BBIYUCICHUH, TeoMeTpust hopMyit. CBszu
¢ KypcoM anreOphl CTaHOBSTCS O4YeHb NPOYHBIMH. OCHOBHBIE 3a/1a4M B 8 KJlacce
CBSI3aHBI C BBIYHMCIICHHEM BaXHEHIINX T'€OMETPHUYCCKUX BEIMYMH — IJINH, MEp
yrioB, ruioniaged. OOCTOSTENFHO U3YYalOTCS 3JIEMEHTH TPUTOHOMETPHH, JIOKa-
3BIBAIOTCA TEOPEMBl CHHYCOB U KOCHHYCOB. OTO HCKJIIOUUTEIBHO Ba)KHO, MO-
CKOJIBKY TeNepb TPUTOHOMETPHS B OCHOBHOW ILKOJIE BXOAUT JIHIIb B Pa3len
«"eomerpusi».



I'eomeTpust anst 9 Kmacca — 3TO B OCHOBHOM HJIEH M METOJABI COBPEMEH-
HON T€OMETPHUH: BEKTOPHI, KOOPAWHATEI, IpeoOpa3oBanus. IJs 3TOro Kypca co3-
JaH WHHOBAIIMOHHBIN y4eOHO-MeTonuuecknii koMruieke «leomerpus, 9. uHa-
Mudeckas reomeTpus» (aBtopsl A. JI. Bepuep u np.). On nomemén B MHTEpHETE
Ha caiite MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit deneparmu B pas-
nene «Luppossie 00pazoBaTeIbHBIE MaTEpUaIbl». B KOMIUIEKCE MHOTO JUHAMHU-
YEeCKUX MOJEJNEH, TP HHTEPaKTUBHbBIE pabouue TeTpaay, (OpMUPYIOLINE YMEHHUE
paboTath C NEKTPOHHBIMU HOCUTEISIMUA HH(pOPMAIIHH.

B crangapre BTOpOro mokojieHHs MOSBWICA pasien Mamemamuka 6 uc-
mopuueckom pazsumuy. OH NpeqHa3HaueH A1 HOPMHUPOBAHHA IPEACTABICHUN O
MaTeMaTHKe KaK YacTH YelIOBEYeCKOH KyJNbTypHl, JUId OOIIEro pa3BUTHUS LIKOJIb-
HuKOB. KoHe4HO, HayuyHO-UCTOpPHYECKUH pa3fien JAenaeT yu4eOHHKHU IeOMEeTpHH
HMHTEpECHEe, OXMBISIET NX. B aJleKCaHAPOBCKUX y4eOHMKax MHOTO MCTOpHYEC-
KOT0 Marepuaia. TO caMble pa3Hble BOMPOCHL: HCTOPHS T€OMETPHH B IPEBHOCTH,
«Hauana» EBxnnpna, pacckassl o [Tudarope n danece, nCTOpun TpUrOHOMETPHH,
co3aHny reomerpuu JIo6aueBCKOro U MATOM IOCTyJare, 0 paboTax ApxuMena u
paborax ["aycca, o koopauHaTHOM MeTtoze Jlekapta u Pepma U MHOTOE APYToOE.

VY4eOHUKH HE OTPaHNYUBAIOTCS] YUCTO TE€OMETPHUECKUM COJIep KaHneM. B
HUX MHOI'O BHUMaHUA YACTIACTCA O6I]_[eMaTeMaTI/I‘IeCKOMy Ppa3BUTHIO YUCHUKOB, O
KOTOpOM peub UAET B pazzene «Jloruka u MHOXkecTBa» OCHOBHOTO COJEpIKaHUsI.
B camoMm Hauase Kypca BBOJSITCS Oliepaliii o0beIMHEHHs U riepecedeHust Gpuryp,
pacckazano 00 akCMOMax M TeopeMax, CIelUaIbHbIE MyHKTHI MOCBAIIEHBI CITOCO-
Oy J0Ka3aTenbCTBa OT MPOTUBHOTO, B3aUMHO OOPATHBIM TEOpEeMam, TOBOPHUTCS O
XapaKTepHBIX CBOMCTBAX, O JIOTHYECKOH CBSI3KE «TOTIa M TOJIBKO Toraay. Beé ato
(bopMupyeT yHHBEpCaJIbHbBIE JTOTHYECKHE ACHCTBUSL.

OO1meKyIbTypHOMY Pa3BUTHIO YYEHHKOB CIIOCOOCTBYET HAIWYHE B y4eO-
HUKax pyOpukn «CrpaBka CIOBECHHKa», B KOTOPOH HAIOTCS MEPEBOBI TEOMET-
PHUYECKAX TEPMHHOB, MPUBOISTCS OAHOKOPEHHBIE C 3TUMHM TEPMHHAMHU CJIOBA.
OTOMy e CIIOCOOCTBYIOT HWIUTIOCTPAMM ApXHTEKTYpPHBIX COOpYKeHHH («3a-
CTBIBIIEH F€OMETPUM»), PACCKA3bl O CHMMETPHH, O €€ poiy, U T. 1. Beé aTo mena-
€T y‘le6HI/IKI/I HUHTEPECHBIMU [JIsI YYCHUKOB.

OTH y4eOHUKN pacCYUTaHBl HA TO, YTO YUEHUKH OYIYyT MX YUTATh, 3HAKO-
MUTBCSA B UX OCHOBHOM COACPKAHUU C A3BIKOM HAYKH — I'€OMETPUH, ITOHHUMATh
OTOT A3BIK, 4 B JOMNOJHUTCIBHOM MAarc¢puali€ HaXOAWUThb pa3Hoo6pa3HLIe CBsI3H
T€OMETPHH C IPYTUMH CTOPOHAMH HAYKHU U KYJIBTYPBI.

VYueOHUKHM pa30WTHI Ha IJIaBbl, Haparpadsl U MyHKTE.. OCHOBHOW Teope-
TUYECKMH MaTepHasl B y4eOHMKaX NWKIa MUHUMHU3UPOBAH: B HEM OCTaBJICHBI
JIMIIB T€ MPEATI0KEHHS, KOTOpbIe HEOOXO0AMMBI /ISl TAJIbHEHIINX TEOPETHYECKUX
NOJIO)KEHUH. BTOpocTeneHHble TeopeTHdecKne MpeUIoKeHNsT TIepeHeceHbl B 3a-
Ja4vHbIi MaTepuall.



B KaX70M MyHKTE, I/Ie MIMEETCS TEOPETHUCCKUIM MaTepHal, MOcie TEOPHH
HIYT 8ONPOCHL OISl CAMOKOHMPOAs W 3aJaud. 3ajauHblii MarepHan pa3OuT Ha
PYOpHUKH, Ha3BaHHS KOTOPHIX OPHEHTHPYIOT YUUTENICH M YUCHHKOB Ha OCHOBHOM
BHUIl JCATEIHHOCTH TIPU PEIICHAM 3aja4 5TOW pPyOpUKH. 3aroiOBKH 3aJadHBIX
pPYOpUK: pasbupaemcs 6 pewieHuu, OONOAHSIEM MEOPUI0, CMOMPUM, DUCYEM,
npeocmasniem, NAaGHupyem, OOKA3bl8aem, HaX00UM 6EIUUURY, UCCIedYeM, CIPO-
UM, npUMeHsieM 2eomempuio M T. 1. Pelenust 3aaa4 u3 pyopuk GopMupyroT pas-
JIMYHbIE TO3HABATEIbHbIC YHHBEpCalbHble aeiicTBuss. O00OMAONIMI XapaKkTep
HUMEIOT 3a0dauu K enasam. B HUX MMeeTcs pyOpUKa npumeHsiem Komnviomep, pac-
CUMTaHHAas Ha paboTy co cpenoii «KuBasi MaremaTukay.

Kak yuutento paboTaTh ¢ KaXIOH M3 3TUX PYOpPHK OYIEeT paccKa3aHO B
pasnene «O cucTeMe 3aa4 B Kypce reOMeTpus 7—9 KI1accoBy.

2. AjlekcaHpPOBCKHe NPUHIHUIbI

NPenoJaBaHus reoMeTpum

[IpenogaBanue reoMeTpuy B IIKOJE MMEET THICSUENCTHUE TPaIULNU:
BCEM H3BECTHO, 4T0 «HeT mapckoro myTu B reoMeTpuu!», 9To yIeOHUK TeoMeT-
pHUH TOJDKeH OBbITh JTakoHWYeH U cyX («Ilocie BecemmpHoro nortomna cyxoit ocra-
Jack OnxHa TeoMeTpHusa»). M ¢ 3TUM MHUPHINCh KaK C HEH30EKHBIM.
A yueOHHKM TeoMeTpHH akaaeMuka Aunekcanapa JlaHwinoBhua AJEKCaHApPOBA
(1912—1999) 3aroBopuiM C y4UTENEM U YUEHHKOM COBCEM JIPYTHM S3bIKOM. Bot
KaK Hadajl OH MepBbIid cBoM yueOHHMK «Hauana crepeomerpuu, 9» (M.: IIpocse-
menue, 1981):

«['eomeTpHio MOXXHO KOPOTKO ONpEAETHTh Kak HayKy o ¢urypax. Kax-
JIbI YeNoBEeK UMEET HArJIsi[HOE MOHSTHE O MPOCTPAHCTBE, O Telax, o Qurypax.
Ho B reomerpunm cBoWcTBa (UTYp H3Y4aroTCs B OTBICYEHHOM (aOCTPaKTHOM)
BHUJIE U C JIOTHYECKON CTPOTOCTBHIO.

CBoeoOpazue reoMeTpuy, BhLAEIAIONIEE €€ Cpel APYTHUX Pa3esoB Mare-
MaTHKH, Jla ¥ BCEX HAyK BOOOIIE, 3aKII0YaeTCsl B HEPA3PHIBHOM OPTaHWYECKOM
COEMHEHUH >KUBOTO BOOOPAKEHMS CO CTpPOroil Jiormkoil. 'eomeTrpust B cBoeit
CYTH U €CTh NPOCTPAHCTBEHHOE BOOOPaKEHNE, NPOHU3aHHOE M OPraHW30BaHHOE
CTPOroH JOrMKOM.

Bo BCSIKOM MOIJIMHHO F€OMETPUYECKOM MPEAJIOKEHHH, Oy/Ib TO akcuoMma,
TeopeMa WIH OIpeeNieHne, Hepa3phIBHO MPUCYTCTBYIOT 3TH JBa 3JEMEHTa: Ha-
IIIAHAs KapTHHA U cTporas (popMymHpoBKa, CTPOTHH JIOTHYECKHH BBIBOA. Tam,
rJie HET OJJHOM M3 3TUX JIBYX CTOPOH, HET U TOIMHHOI T€OMETPHH.

HarnsiaHocth, BOOOpayKeHHE MPHHAIEKAT OOJIbIIE MCKYCCTBY, CTpOTas
JIOTHKa — NpHUBUIIErust Hayku. CyXoCTb TOYHOTO BBIBOJIA M KHUBOCTb HarJISAHON
KapTUHBI — I W IUIaMEHb HE CTOJb Pa3IM4YHbI MEX co0oit». Tak reomerpus
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coenuHsET B ceOe 3TU ABE MPOTHUBOIOIOXKHOCTH. Tak €€ W HaJl0 H3ydaTb: COCHH-
HSISl )KUBOCTH BOOOPa)XKEHHS C JIOTHKOH, HAIJIAHBIE KapTHHBI — CO CTPOTUMH
(hOpMyITHPOBKAMH U JOKA3aTEIHCTBAMH.

ITosTOMY OCHOBHOE NMpPAaBMJIO COCTOUT B TOM, YTO, 0Opamasch K Ompese-
JICHHUIO, TEOpEME WIIN 33Jade, HY)KHO NPEXKIE BCETO NPEACTABUTh U MOHATH HX
collepKaHue: MPENCTaBUTh HArJsAIHO, HAPHUCOBATh MWIH, €€ Iy4lle, XOTd H
TpyznHee, BOOOpasuTh TO, 0 4€M UAET pedb, U OJHOBPEMEHHO IIOHATH, KaK 3TO
TOYHO BBIPAXKAETCSL.

IIpuctymas K M3y4eHHUIO JOKa3aTelbCTBA TEOPEMBl MM K PELICHUIO
3a7a4, ciedyiTe TakoMy NPUHIUIY: cTapaiTech BUIETh — HApUCOBaTh, BOOO-
pa3uTh — U OJHOBPEMEHHO CIICANTH 3a JIOTUKOM paccyXJIeHHs; KapaHJall J0J-
JKeH HaOpachlBaTh WM aKKypaTHO PHUCOBATh COOTBETCTBYIOIINE KapPTUHKH M TYT
K€ BBIHCHIBATH KPATKO B CJIOBaxX M ()OPMyJIax OCHOBHBIE XOJIbI PAaCCy KICHHS.

I'eomeTpyst BO3HMKIIA U3 NPAKTUYECKUX 3afad, €€ MPeUI0KEHHs BhIpaka-
10T peanbHbIe (aKThl M HAXOISAT MHOTOYHCIICHHBIE NPHMEHEHHA. B KOHEUYHOM
c4ére, B OCHOBE BCEH TEXHUKM TaK WU HWHA4Ye JEKUT TeOMETPHs, MOTOMY UYTO
OHa MOSBIIAETCS MOBCIOAY, II€ HYXXHA MaJleHIias TOYHOCTh B ONpeeIeHUH (Gop-
MBI M Pa3MEpoOB; M TEXHUKY, U MH)XXEHEPY, U KBATH()UIMPOBAHHOMY pabouemy
reOMEeTPUUECKOe BOOOpaXKeHHE HEOOXOIMMO, KaK FeOMETpy WM apXHTEKTOPY»
(c. 6—7).

B mpormtupoBaHHOM OTPBIBKE TOBOPHUTCA M O NMPHHIUIAX H3YYEHUS reo-
METPHH, ¥ O TIPUHLHIAX e€ npenonaBanus. Paj Takux MPUHIMIOB CHOPMYIIHPO-
BaH A. /I. AnekcaHIpOBBIM B €r0 CTaThiX B XypHaje «MaremaTHka B IIKOJE».
BeiienuM rinaBHbIe U3 HUX.

Hpunuun 1. I'eomeTpusi B cBOEH CYITHOCTH €CTh TaKOE€ COEIMHEHUE KHU-
BOT'0 BOOOPaXCHUSI M CTPOTOH JIOTMKH, B KOTOPOM OHHM B3aHMHO OPTaHU3YIOT U
HaNpaBJSIOT IpyT Apyra. [1o3ToMy reomerpus n JOJDKHA OBITH IPETOaHa B CO-
eIMHEHUH HAa2AA0HOCMU U J02UKU, KaK KUBOE IIPOCTPAHCTBEHHOE BOOOpakeHMe,
MIPOHU3aHHOE CTPOTOM JIOTUKOM.

Hpunoun 2. [TockonbKy OAHOM U3 CTOPOH T€OMETPUH ABISETCS €€ CTpo-
rast JJOTMYHOCTh, a IIKOJBHUKH 7—9 KIIacCOB yXe CIOCOOHBI BOCIPHHATH 3Ty
JIOTUIHOCTh, TO KypC TE€OMETPUH JIOJKEH OBITh M3JI0KEH C TIOCTATOYHOM CTPOTO-
CTBIO, 0€3 JIOTHYECKUX PAa3pPBIBOB B OCHOBHOU TUHUU KYPCA.

Hpunoun 3. Tak kak BTOPOH OCHOBHON CTOPOHOW T'€OMETPHH SIBIISETCS
e€ HaITAAHOCTb, TO 8 NPEeNn0Od8AHUN 2e0MEMPUL KAXHCObIU dlleMeHm Kypca cliedy-
em HauUHams ¢ 603MOICHO DOJiee NPOCHMO20 U HAISIOHO20, C MO20, YO MOJICHO
Hapucoeams Ha 00CKe, NOKA3AMb HA MOOENSAX, HA PedalbHblX npeoMemax, Ha-
CKOJIbKO 910 803MOJICHO.

MNpuaunn 4. Jlanee, HECMOTpS Ha BBICOKYIO CTEIeHb aOCTPAaKTHOCTH,
2ceomempus. 803HUKIA U3 NPAKMUKU U NpuMeHsemcs Ha npaxkmuxe. Tlosmomy
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npenodasanue 2eomempuu 00713amenbHO OOINHCHO CEA3bI6AMb €€ C PeabHbIMU
sewjamu, ¢ Opyeumu OUCYUNIUHAMU, C UCKYCCMBOM, C APXUMEKMYPOU U M. O.

Takum 00pa3oMm, y)xe NepedncIeHHbIE TPUHINIBI TPENOAABAHIUS TEOMET-
pUM  TPHBOIAT K  CIEAYIOIIEMY  BBIBOAY:  3adaua  npenooasaHus
2eomempuy — paseums y yY4aujuxcs mpu Kaiecmea — npoCcmpaHcHmeeHHoe 60-
obpadicenue, npakmuieckoe NOHUMAanue u ro2udeckoe mviuinenue. CrenoBaTeib-
HO, IIPEernoiaBaHue FeOMETPUH J0JIKHO BKJIIOUATh TPU TECHO CBSI3aHHBIX, HO BMe-
CT€ ¢ TeM M MPOTHUBONOIOXKHBIX 3IEMEHTA: J02UKY, Ha2lA0HOe npedcmasienue,
npuMenenue K peanbHblM 6euam.

HNpuauun 5. YyeOHuK, npeaHa3HauyeHHBIH Uil 00mIeoOpa3oBaTeNbHON
CpeHeH LIKOJIbI, 6 OCHOGHOU C8O€li Yacmuy He O0JICEH BKI0YAMb HUYe20 TUULHe-
20, 6MMOPOCMENEHH020, MALO3HAYUMENbHOZ0.

Mpuamun 6. Ho Tak Kak cnocoOHOCTH M HAKIIOHHOCTH YYaIlUXCsl BEChbMa
Pa3JINYHbI, TO B TAKOM Y4EOHHUKE HOJDKEH COACP)KAThCs JOMOIHUTEIBHBIA MaTe-
pHain, NpeJHa3HAuYCHHBIH [UIS ydalquxcsl Oosiee CHIBHBIX W HMHTEPECYIOMNXCS
MaTEMAaTUKOM.

Mpuauun 7. I'eomempus 0ondicha Obime U3N0HCEHA 20MEeMPUHECKU, OHA
cama codepxcum 8 cebe Memoo — NPAMOU 2e0MeMPUYECKULl Memoo NOHUMAHUS,
dokazamenbcmea meopem u peutenus 3a0ay. CUHTETHYECKUI METOJ| JIEMEHTap-
HOW reOMETpUH HE JIOJDKEH OBITh TOJaBJICH B IIKOJBHOM MPENOAaBaHUU HU KO-
OpIMHATHBIM, HU BEKTOPHBIM, HM KaKMM-ITHOO IpyruM MmertonoM. IIpsmoii reo-
METPUYECKHH METOJ MpoIle, BaKHEE M eCTeCTBEHHee Ui Iiesiell BceoOiero
cpexHero oOpa3oBaHUS U COOTBETCTBYET CAMOMY CYIIECTBY reomerpuu. OH HY-
XKEH JII0O0MY YeJIOBEKY, IMEIOIEMY JIEI0 C IPOCTPAaHCTBEHHBIMHU 00BbEKTaMU.

Opuanun 8. Kypc mKOIBHONH TEOMETPHU 00/diceH Obimb Npuuacmer K
COBPEMEHHOU HayKe, GKII0Yamb, NO 603MOICHOCHU, 3I1eMEHNbl COBPEeMEHHOU
mamemamuxu. Kpome TOro, Kypc reoMeTpHH, Kak JIOTHYECKasi CUCTEMA, TIe BCE
JI0Ka3aHO, Ba)KEH JJs1 BOCHUTAHUS DJIEMEHTOB HAy4YHOTO MHPOBO33PEHHUS, KOTO-
poe TpedyeT 0Ka3aTeNbCTB, a HE CCHUIOK Ha aBTOPUTETHI.

Hpuauun 9. Ho nockonbky abcontomuou cmpozocmu 6000we e cyuje-
cmeyem, mo 00iceH Obimb 6bIOPAH U NPUHAM HEKOMOPbLIL YPOGEHb CIMPO2OCHU
u oH doaicen bbims bldepoican 60 6cém Kypce. Kypc He NTOKEH UMETh JIOTHYe-
CKHX Pa3pBIBOB, BO BCAKOM CiIydae, B OCHOBHOW nuHMU. MlHade B HEM OyzeT mo-
TepsiHA CHCTEMa, CMa3aHa JIOTHKA U3JI0KEHUS, TOTyYUTCS He IIEeJTOCTHAs HayKa —
reomMeTpus, a € (GparMeHTHI.

OO6cyxnast B JajbHEHIeM coJep)kaHne yueOHHKa U METOJIUKY PaboTHI ¢
HUM, MBI TIOCTOSIHHO CChUIA€MCSl Ha 3TH TIIOJIOXKEHUs, CQOpMYIHpOBaHHbBIE
A. JI. AnexcanapoBbIM.



3. O cucreme 3a/1a4 B Kypce reomerpuu 7—9 kijiaccoB

EcrecTBeHHO, 4TO aBTOPCKHE YCTaHOBKU B IPENOAABAaHUU dJIEMEHTapHOM
reOMETPUH IPOSBUIINCH B TIOA00PE M CTPYKTYpE 3a/1ad y4eOHHKa.

MbI OTKa3ajuch OT JAENEHHS HUX IO CJIOKHOCTU M JJaKe OT MX YHCTO JH-
JaKTUUeCKOM Knaccuukanuu. [TaBHBIM ai1st HaC OBLIO JKeJIJaHWE OpPraHu30BaTh
MHOT000pa3HyI0 JesATeIbHOCTh PeOEHKA B TpOIEcCe Te€OMETPUUECKOro 00pas3o-
BaHMA. DTO CTPEMIJICHHE OIPEIEIHIIO U COAEPKAHUE, U CTPYKTYPHBIE OCOOEHHO-
CTH 3aJ]aYHOTO Marepuana. BaxxHo OBLIO M TO, 9TO TPEOOBAIOCH YUECTh CaMBbIe
pa3HbIe yIEHHYECKHE MOTUBAINH, HAKIIOHHOCTH H CIIOCOOHOCTH.

ITpn 3TOM MBI IOHMMaeM, YTO COBPEMEHHBIE BO3MOXHOCTH ITO3BOJISIOT
YYUTENIO paboTaTh B COOTBETCTBHH C COOCTBEHHBIMH YCTaHOBKAaMH B IIPEIOJa-
BaHWH, a IOTOMY CTApaJIHCh NPEJOCTABUTH €My TaKOBBIE BO3MOXHOCTH — pa3-
HOOOpa3ueM CojepKaHus, Pa3HBIMH €r0 YPOBHAMHU U OOMIIHEM 3a/1ad, YTOObI eMy
OBbUIO M3 Yero BeIOMpaTh. PasymeeTcs, Halo OTKa3aThCs OT JKEJAaHUs peliaTh BCe
3374l K KOHKPETHOMY ITYHKTY. DTO BPSJ JIM BO3MOXKHO IPAKTUYECKH M, TI0 CY-
LIECTBY, Heneno. Eimeé paz — Mbl JaéM U YYUTEI0, U YYCHUKY BO3MOXKHOCTb Bbl-
Oopa B OpraHu3alud CBOCH AEATEIBHOCTH. SICHO, HACKOJBKO 3TO CTPEMIJICHHUE
OTBEYaeT yCTAHOBKAM I'yMaHHOM TeJaroruky.

B y4eOHMKe IpUHATO Takoe pacrpezieleHue 3a1ad o pyOpuKaM.

1. Pazoupaemcsa ¢ peuwrenuu.

3/1eck MBI MOKa3bIBa€M YUCHHKAM HE TOJBKO TOTOBEIC PEIICHUS U JOKa3a-
TENbCTBA, IIPUCYIIHE TEOPETUIECKOMY KypCy, HO M TO, KAK OHH MOTYT MOJIy4aTh-
cs1. lHOT/1a B TEKCTE TAKOTO pelleHwsl MosBIseTcs (B CKOOKax) 3HAK BOMPOCca — B
9TOM MECT€ YYEHHUKY IpeJUlaraeTcsl JOIOJHHUTh Hallle pacCyXJICHHE CaMOCTOsI-
TEJBHO.

2. /lononusem meopuio.

W3BecTHO, YTO U1 HEKOTOPBIX YacTO BCTPEYAIOMIMXCS HA MPAKTUKE CH-
Tyanui yIOOHO MMETh M TaKUE CBEICHUS, KOTOPBIX, KaK MPABHIO, HET B TEOpE-
THYECKOM TekcTe. Hampumep: Kak pacroyioKeH EHTP OKPYKHOCTH, OIHACAHHOM
OKOJIO PaBHOOEAPEHHOTO TPEYTOJNIBHUKA MO OTHOUICHHUIO K CAMOMY TPEYTOJIbHU-
Ky. Ha Takue cBeneHus, MOMEIIEHHBIC CPEIU 3aa4y, BO3MOXHEI CCHUIKH HapaBHE
C TEOPETUYCCKUMH CBEIACHUSIMHU.
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3. Cmompum.

3mecs MBI yUUM JIeTel pa3OupaThcs B MHPOPMALIUH, TIPEACTaBICHHON Ha-
risiaHo. Takoke 5TH 3aJa4n HalleJIeHbl HA Pa3BUTHE IIPOCTPAHCTBEHHBIX (IBYMEp-
HBIX M TPEXMEPHBIX) NPEACTaBICHUH. YUSHUKH JOJDKHBI YBUICTH B PAa3HBIX CH-
Tyalusax U IMOJIOKSHUSIX yXKe 3HAKOMbIe (GUI'Yphl, HAIPHUMED, BEPLINHEI IPaBHIIb-
HOTO TPEYroJIbHHKA CPeId BEpIIUH NPaBIJIBHOIO LICCTHYTOJbHHKA. SICHO, YTO
9TH 3a/1a4M MPEIIECTBYIOT CAMOCTOSTEIEHOMY U300pasKeHHIO (PUTYD.

4. Pucyem.

OmnsiTh e pa3BUBaeM MPOCTPAHCTBEHHOE MBIIIICHUE, HO YXKE B aKTUBHOM
¢dopme. IIpocTpancTBeHHBIC 00pa3bl HE JODKHBI OCTABATHCSA CTATHUHBIMH, UIS
TIOJTHOLCHHOT'O NPOCTPAHCTBCHHOT'O MBINIJICHUSA HeO6XO)II/IMa X fTUHaAMHUKa. 9TtoT
paszen 3amad HalpaBJCH KaK pa3 Ha Pa3BUTHE AWHAMHYECKHX MPOCTPAHCTBEH-
HBIX TpeacTaBieHuil. K ToMy ke ecTh ompenenéHHas rpadudeckas KylbTypa,
KOTOPO¥ HaZ0 HAYYUTh.

5. Ilpeocmaegnaem.

A 3pech Harpys3ka Ha IIPOCTPAHCTBEHHOE MBIIUICHHE PE3KO BO3PAacTaer.
Bonee Toro, penienue 3agauu, IpUBEIEHHON B 3TOM Pa3zeie, U OTBET K HEH BO3-
MOXXHBI Ha OCHOBAHUHU TOJIBKO HarJIaAHBIX Hpe[[CTaBJ'IeHHfI, 633 KaKI/IX-J'II/I6O TCO-
petudecknx obocHoBaHui. CIIOBO oueguoHo 311eCh BIOJIHE YMECTHO, XOTS, KO-
HEYHO, W He rapanTupyer Oe3zommbouyHoctd. Hampumep, oueBUIHO, 4YTO B
MpsIMbIe MOTYT pa30UTh IUIOCKOCTh Ha 4 dacTH. J[0Ka3aTenbCTBO 3TOTO yTBEP-
KJICHNS BECbMa CKYJHO.

BwMmecre ¢ TeM MOHATHO, YTO YUUTETb MOXKET IPEIOKUTE 000CHOBATH I10-
JIy4eHHbIH ydeHHKaMH OTBET K 3aJade Takoro poja, TeM Oosiee 4TO pe3ysbTaThl
HAarJISHOTO TPEICTABICHHS MOTYT HE COBIAJIaTh y PAa3HBIX YIEHUKOB.

6. Pabomaem c ghopmynoii.

BaxxHblil B IpaKTUYECKOM OTHOLIEHUU MOMEHT. Jlaxke eciau Y4eHUKU U
3HAIOT HEKYI (OPMYIly, OHH HEPEIKO IUIOXO €€ MPUMEHSIIOT — HE y3HAIT €€,
€CJIM OHAa NPUBEACHA B JAPYTUX 6yKBeHHBIX 0603Ha‘IGHI/I$IX; HEBCPHO BBIPpAXKAIOT
OJIHY U3 BEJIMYWH 4epe3 APYrue; He CBA3BIBAIOT €€ ¢ M3BECTHBIMHU ()YHKITMOHATb-
HBIMU 3aBUCUMOCTAMHA; HE YYBCTBYIOT e€ B JAHAMHUKE, T. €. IIPpU U3MCHCHHUU BC-
uavH, B He€ BXoAamux. OcOOCHHO BCE 3TH yUEHUYECKUE HEIOCTATKH B paboTe ¢
(OpMyIIOi MPOSIBIISIOTCS IPU U3YyUECHUH (HU3UKH.

7. ITnanupyem.
B nopasnsitomemM OoNbIIMHCTBE Y4eOHBIX 3a/1a4 BaKeH HE Pe3yjbTaT, K
KOTOPOMY NPUXOJUT YUEHUK, a TOT MyTh, KOTOPBIA IPUBOAUT K 3TOMY PE3yJIbTa-
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Ty. Camo ke HOJTydeHNE pe3yabTaTa MOCie TOT0, KaK ITyTh yXKe HaME4IeH, MOJKHO
OCTaBHTh YYEHHKAM B KaueCTBE CaMOCTOSTENbHON pabotel. ITommmo mpouero,
9TO HKOHOMHT U BpeMs Ha ypoKe. B BBIYMCIMTENBHBIX 33la4aX YYEHUKH JOKHBI
JOBOJNTH 0 KOHLA MMEHHO THIIOBBIE PAaCYETHI, BCE IMPOYUE — MO JKEIAHHIO
yautens. B 3amavax Ha miuaHupoBaHue 0oJee CyIIECTBEHHO MMEHHO NOHMMaHHE
MIOCJIEI0BATENILHOCTH B BBITIOJIHCHUH OTIEpPaInid, a HE (PaKTHIECKOE MX HCIIOIHE-
HUE UUPKYJIEM U JTUHEUKOU.

8. Haxooum eenuuuny.

OTo 0OBIYHBIE Y4eOHBbIC 3a/la4ud Ha BBIYMCICHHE. X MecTo B yuyeOHOM
IpoLecce ONpeAeseTcs TOIBKO CYIIECTBYIOUIMMH TPAJULUSIMH B NPEIOIaBaHUN
3JIEMEHTAapPHON I'€OMETPHHU.

9. Hwem zpanuypl.

OTH 3a1a4H JOCTATOYHO Pa3sHOOOPAa3HEI, OHH TO3BOJIAIOT COYECTATh pa3HBIC
MaTeMaTHdeckne yMmeHus (paborta ¢ (yHKUIWEH, pemieHHe ypaBHEHUH W Hepa-
BEHCTB, TPUTOHOMETPHS), JIETKO BapbHPYeETCs 00BEM pabOTHI.

10. /loka3zvieaem.
CroJla OTHECCHBI 00JIce TPYAHBIC 3a7a4l TECOPETUICCKOTO XapaKTepa.

11. Hccneoyem.

CroJla OTHECEHBI T€ 3aJa4H, B YCJIOBUU KOTOPHIX WJIH B BO3MOXHOM pe-
3yJIbTAaTe €CTh HEKasl HEONPeAeIEHHOCTh, HE3aBEPIIEHHOCTD, Na)XKe HEOAHO3HAY-
HOCTbh. BIIOTH 710 OTCYTCTBHS PEIICHHUS.

12. Cmpoum.

311ech IpUBEICHBI BIIOJIHE OOBIYHBIE 33/1a91 HA TIOCTPOCHUE.

Jnst pemieHust UX MpeAroaracTcsi HCIoIb30BaHUE B OCHOBHOM IIMPKYJIS U
nuHelkH. K coxxaneHuto, MIMpoKoe MCIOIb30BAHME 3a/1a4 TaKOTo THIA B 00yde-
HUH [IKOJIBHUKOB BPSJI JIM BO3MOXKHO — XOPOIIO W3BECTHO, YTO MOJIHOE (UETHI-
péxaTamHoe) peuieHne Takoi 3ana4du Tpedyer Hemano BpeMeHn. OcCOOEHHO MHO-
ro paboThI B TaKuX 3ajadax TpeOyeTcs MpH UCCIIeOBAaHUH, KOT/Ia BCTAET BOIIPOC
0 CYIIECTBOBAHHH M O €IMHCTBEHHOCTH pemeHus. B 3amauax Hamiero yueOHHKA
clieTIaHa MOIBITKA yOpaTh 3Ty TPYAHOCTb, OCTaBHB JIpyTHe 0COOEHHOCTH 3a7ad Ha
MIOCTPOEHHE. YUYEHUKaM IIPEUIaraeTcsi BOCCTAHOBUTh HEKYIO (UI'Ypy IO OCTaB-
mmmMes e€ (parMeHTaM. B Takoil pemakium sicHO, 4TO 3ajada 3aBEJOMO MMEET
pemeHue (XOTs ocTaéTcsi BOIPOC O €MMHCTBEHHOCTH pereHus). LleHHocTs 3ana-
YM Ha NOCTPOCHME emE M B TOM, YTO MBI B Ipouecce e€ pemeHus odydaem
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IIKOJIbHUKA COCTABJICHUIO aJTOPHTMOB, YTO MO HBIHEIIHUM BpEMEHaM OYeHb
BaXKHO.

WHorma HabOp MHCTPYMEHTOB IIPU PELICHUH TaKOW 3a7a4yd OTpaHHUYeH, U
TOTJ]a OHA MOXKET HaXOAUTECS B paszienie «3anumamenvras ceomempus». Takoro
pora 3amadu (C pa3HBIMH OTPAHWICHUSIMH Ha BO3MOXKHOCTH) CITIOCOOCTBYIOT pas-
BUTHUIO THOKOCTH MBIIUICHHS M OJU3KH IO CTHIIIO K HH)KCHEPHBIM 3a/1adaM.

3aMeTHM, KCTaTH, YTO OrPaHUYEHMs Ha HA0Op MCHOJB3YEMBIX HHCTPY-
MEHTOB BBITJISIAT Ceifyac TOJIBKO Kak JaHb TPaJULHU.

13. 3anumamenvnan zeomempus.
B atom paznene — 3ajaun 3aHMMAaTeJbHBIC, UCTOPHYECKUE U BOOOIIE C
OIpeeNEHHON «HENPSAMO Crielu(UKON.

14. Ilpumensem zeomempuio.

3agaum 3TOro pasgena MMEIOT BHEMAaTEMaTH4eCKOe NMPOMCXOXKICHUE, HX
emé Hago MEepeBeCTH Ha MaTeMaTHYECKHi fA3bIK. B oTimmume oT 3amad, BO3HUK-
IIMX B PETLHOH NMPAKTUKE, OHU MOTYT UMETh JIOCTATOYHO HCKYCCTBEHHOE YCIIO-
BHE.

15. Yuacmeyem 6 onumnuade.
ConeprxaHue pasjiena siCHO U3 Ha3BaHMs1. Bee 3a/1auu 3TOro pasjena B3siThl
u3 C60pHHKOB OJIMMIIMAHBIX 3a7a4.

16. Paccyscoaem.

3agaun Ha YHUCTYIO JIOTUKY. [lonBenenne oObeKTa 1Mo/ NOHITHE, TOCTPOe-
HHE IPUMEPOB U KOHTPIPHUMEPOB, (HOPMYIHPOBKA OOpPATHBIX yTBEPXKICHUI, He-
00X0IMMOCTh ¥ TOCTaTOYHOCTH U T. [I.

Kpowme 3tux pasnenos, ectb u Apyrue, Hanpumep, Padomaem ¢ mooensio.
SlcHo, uTO B yueOHHUKE €CTh TaKHe 3a/a4M, KOTOPBIE MOKHO OTHECTH cpa3y K He-
CKOJIBKHMM pa3JiesiaM, U Jake TaKue, KOTOpPhIe He BIIOJIHE BIHMCHIBAIOTCS B Mpesia-
raeMyIo CTPYKTYpY. 34€Ch yUUTEIh MOXKET IeHCTBOBATH [0 CBOEMY YCMOTPEHHIO.

17. Ilpumensnem komnvromep.

3amaun 3TOM pPYOpMKM JIEMOHCTPUPYIOT BO3MOXKHOCTH KOMITBIOTEPOB
B H3y4eHUH TreoMmerpuu. Pemas wux, ucnone3yeMm, HampuMep, Ccpery
«KuBas  MmaremaTHka», KOTOPYHD  MOXHO  CKadaTb IO  ajpecy:
http://www.uchportal.ru/load/24-1-0-2276.
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Metoandeckne ykazaHus mo pabore co cpenoit «KuBas MaTeMaTHKay C
JEMOHCTpanued  y4eOHBIX  BHICOPOJIMKOB  HAXONATCI IO  ajpecy:
http://www.int-edu.ru/page.php?id=912

K pmamHOMY Kypcy cymecTByeT JJjeKTpoHHas ¢opma ydeOHHKA
(Q®PY) — cOOTBETCTBYIOMAS 10 CTPYKTYPE, COACPIKAHUIO M XYH0KECTBCHHOMY
odopmiieHHIO neyaTHol (hopme yueOHHMKA M BKIIOYAromas B ce0si MHTEPaKTHB-
HBIE CCBUIKH, PACIIMPSIONINE U JOTOJIHSIONINE MaTepHal NeYaTHOrO YueOHUKa.

@OyHKIHMOHAIBHBIE 0cO0eHHOCTH DY
*  ynoOHBIM ¥ NOHATHBIN HHTEpdelic n HaBuranus no DDPVY;
*  paboTa B OHJAMH- U OQIIaiH-pEKUMAX;
*  TeCTOBBIE 3aJJaHUA K KaXXJOI TeMe, pa3/ieny yueOHuUKa,
*  BO3MOXXHOCTb JI00aBJICHHS] MATEPUAJIOB, CO3JIAaHHBIX YUHTEIIEM;
*  MHCTPYMEHTHI U3MCHEHHMS pa3Mepa mpHudTa, CO3AaHII 3aMETOK U 3aKIIaJI0K;
*  ynoOHas HaBUTaALHA.
Ilegarornyeckue BO3MOKHOCTH UCIIOJIb30BaHUA DDY:
*  OpraHM3aIys KOHTPOJS U CAMOKOHTPOJIS IO PE3yIbTaTaM H3Y4YCHHS TEMBI;
*  peanu3anys TEXHOJIOTHH MOOWIBHOTO, THUCTAaHIMOHHOTO MM CMEIIaHHOTO
oOyueHwus;
e peammzauus tpedboBanuit ®I'OC mo ¢opmupoBanuo HHPOPMAHOHHO-
00pa30BaTeNIbHON CPE/Ibl CUCTEMOM JJICKTPOHHBIX 00Pa30BaTEIBHBIX PECyp-
COB U Jp.
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I'eomerpus 7 ki1acca — 3T0 reoMeTpus
MOCTPOCHUI

1. O0cy:kneHHe TeopeTHYeCKOro MaTepuaJia ydyeOHnKa

Crpyxktypa «['eomerpun, 7» TakoBa: Benenue «UTo Takoe reomeTpus»,
rnasa I «Hauana reomerpuny», rnasa Il «Tpeyronsauku», riaasa Il «Paccrosnus
U TapajuIeIbHOCTY, JlomoNTHEeHne «AKCHOMa MPSMOYTOJIbHHKA W Tapaiieib-
HOCTB», IPEAMETHBIN yKa3aTenb, 130paHHbBIC OTBETHI.

Beeoenue (3 qaca)

DTO CBOETO poJia YBEPTIOpa KO BceMy Kypcey reomerpun. OHO pa3dbuto Ha
5 nmyHkToB. /. Kak Bo3HHKJIA U 4TO H3ydaeT reoMeTpus. 2. O 3a1agax TeOMETPUN.
3. Ilnockue u mpocTpaHCTBeHHbIC QUTYphL. 4. 3amaun. 5. [I10cKoCTh, mpsimas,
Touka. 6. O0 HCTOPUM reoMEeTpUH. 3HaU€HUE TEOMETPHUH.

Ypok 1 (n. 1. Kak Bo3HHKNA U 4TO m3y4yaeT reomeTpus; 1. 2. O 3amauax
TCOMETPHH).

B nynkre 1 Kax gosnuxia u umo uzyuaem ceomempus paccka3aHo O BO3-
HUKHOBEHUH I'€OMETPHH, O MPEBPAIICHUHN I€OMETPUH U3 YHCTO NPUKJIATHON HAy-
K{ B HAYYHYIO TEOPHIO, TOBOPHUTCA O TOM, YTO T'€OMETPHUYECKHE (PHUTYpPHI, KOTO-
pBIe U3ydaeT TeOMETPHsl, — 3TO MbICIEHHbIE 00pa3bl pealbHBIX IPEIMETOB. A B
caenytoieMm nyHkre 2 O 3adauax eeomempul paccKa3bIBaeTCs O pa3sHOOOpa3HBIX
3a/ladyax reOMEeTpUU U BBIIENAETCS BaKHEHINas Ul Kypea 7 Kiacca 3azada o Io-
CTpoeHNHU GUTyp C 3aJaHHBIMH CBOMCTBAMH. XOTENOCH OBbI, 9TOOBI yKe C IEPBOTO
ypOKa, MOCBAIMIEHHOTO MyHKTaM | M 2, yUeHHKH CTaJld YUTaTh yIeOHHK, 00CyXK-
JIaTh IPOYUTAHHOE.

Ypok 2 (n. 3. Ilnockue m mpocTtpaHcTBeHHbIE (GUIYpbl; I. 4. 3amaum;
1. 5. ITnockocTs, MpsiMasi, TOUKa).

B nynkre 3 ITnockue u npocmparncmeentvie ueypbl BCIOMUHAIOTCS YXKe
3HaKOMble yueHuKaMm u3 HarnasaHoil reoMerpuMm MHOTOYTOJbHMKM U MHOIO-
TPaHHUKH, MX JJIEMEHTBI, IPUBOASATCS PUCYHKH BRKHEHIINX (UTYDP, BBOAATCS
orepany o0beAMHEHUs 1 iepecedeHus Gpuryp. Onepanun o0beANHEHUS U Iepe-
ceyeHnst QUTYp B JajbHEHIIIEM HUCIOIB3YIOTCS OUYeHb 4acTo. Bee 3amaun Bo BBe-
JNeHWH — 3TO 3a7addl K 1. 3. Pemas ux, y4eHHWKH y4aTcs udems W pucosams
MIPOCTENIINEe MHOTOYTOIEHUKHA ¥ MHOTOTPaHHUKH, UX O0BETUHEHUE U Tepecede-
Hue. PucoBate U CTPONTH CEMUKIACCHUKHU OyIyT O4€Hb MHOTO, YTO COOTBETCTBY-
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€T OCHOBHOM JIMHWUY T€OMETPHH 7 Kiacca Kak ceomempuu nocmpoenuii. Cnemxyer
MOAYEPKHYTh, YTO XOTS B CHCTEMATHYECKOM Kypce IUTAaHHMMETPHH MPSIMOYTOb-
HUK ¥ KBajpaT OyZyT NOCTPOEHBI JINIIb B MOCICIHEH T7IaBe, HO B 3aja4ax OHU
(kaKk ¥ TIPSAMOYTOJIBHEIN Mapajuieenunel ¥ Ky0) MOSBISIOTCS ¢ CaMOoro HaJana.
Bpsin 1 y ceMHKITaCCHUKOB BO3HUKHYT COMHEHHS B UX CYIECTBOBAHUH.

B nynxre 5 Ilnockocmu, npamas, mouka paccka3aHo, KaK IPULUIA T€O-
METPBI K BYKHEHIIIMM I€OMETPUYECKUM HOHITUSIM: /MOUKA, NPsAMAs, NJIOCKOCHb.
O IByX IJIOCKOCTSIX, UMEIOIINX OOLIYI0 TOYKY, CKa3aHO, YTO OHHM NEPECEKAOTCs
IO TIPSIMOHA, a JIB€ IUIOCKOCTH, HE UMEIoIIne OOIIMX TOYeK, Ha3BaHbI Mapaiesb-
HBIMH.

Ypoxk 3 (n. 6. O6 ucropuu reomerpuu. 3Ha4eHUE TEOMETPUU.)

B nocneanem nynkre 6 Hcmopus eceomempuu. 3navenue ceomempuu pac-
ckazaHo o EBxmmne u ero «Hagamax», o JIOTHYECKOM CTPOSHHH T'€OMETPHH U O
pOJM B TEOMETPUH OCHOBHBIX YTBEP)KACHHH (IIOCTYNATOB M akcuoM). Dopmynn-
PYIOTCS TpW HEPBBIX MOCTynaTa EBkinaa, B KOTOPBIX pedb MAET O NMOCTPOCHUH
OTPE3KOB M OKPYXHOCTH. 3aTreM (hOPMYIHPYIOTCSI W HEKOTOpPhIe MHTYHUTHBHO
OUYCBHIHBIC aKCHOMBI. Hampumep, pagnvie o0HoMmy u momy dice pasHbl Medlcoy
€0001l W U NOJIOGUHBL OOHO20 U MO20 JHce PABHbL Medcdy coboll. B nanpHeIeM
TaKOTO0 PoJia yTBEPKACHUSA OyIyT HCIIOIB30BaThCA MIPU JOKa3aTenbcTBax. B aTom
K€ MyHKTE CKa3aHO O 3HAYSHHMH I'€OMETPHH, U OH 3aBeplIaeTCsl TaKoW (pa3oid:
«CnoBoM, BCE, UTO HH €CTh B MHpPE, BCE HAXOAUTCS B MPOCTPAHCTBE, BCE HMEET
cBOH (HDOPMBI, U JTFOU CaAMHU MX cO37ar0T. M BO BCeM 3TOM — reoMeTpHsi».

BBeznenne OpHEHTHPYET CEMHKIIACCHHKOB Ha JIEyKTHBHOE, JIOTHYECKOE
MIOCTPOEHHE CHCTEMAaTHYeCKOTo Kypca IaHuMeTpud, unymee ot «Hagam» EBk-
JMJIa 1 MOTHBHPYET BaXKHOCTh M3ydeHHs! reomeTpu. OO0 NCTOPUM T€OMETPHH, O
BEJIMKMX TEOMETPAX pedb MOUAET B TEUCHUE BCETO Kypca T€OMETPHH.

T'nasa 1. Hauana zeomempuu (28 9, 2 KOHTPOIBHBIC PaOOTHI).

I'maBa HOCHT BBOJHBINA, B OCHOBHOM ONHCATECIbHBLIN, 03HAKOMHTEIbHBIN
xapaktep. OHa coctout u3 Tpéx maparpados. § 1. Orpesku. § 2. OKpyKHOCTb U
kpyr. Chepa u map. § 3. Yrisl.

§ 1. Otpe3sku (7 gacoB). 1.1. Orpe3ok. 1.2. JIyun u nipsimble. 1.3. CpaBHe-
HUE U PaBeHCTBO oTpe3koB. 1.4. JleficTBus ¢ orpe3kamu. 1.5. M3mepenne JnMHBI
orpe3ka. PaccrosHue mexxay Toukamu. 1.6. Ilonsrue o paBenctse ¢uryp. PaBen-
CTBO TPEYTOJIbHUKOB.

CorlacHO cBOEMY NPHUHIMILY 3, UTO 8 NPENnOOABAHUU 2e0MEMPUL KAAHCObLIL
INeMeHm Kypca ciedyem HAYUHAmMsb ¢ 603MOICHO DoJiee NPOCMO2o U HA2TAOHOR20,
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€ M020, YMO MOIHCHO HAPUCOB8AMDb HA OOCKe, NOKA3AMb HA MOOEAX, Ha PedibHblX

npeomemax, HaAcKoIbKo 3Mo 803MoxcHo, A. JI. AleKcaHIPOB OCHOBHBIMH MOHSI-

THSAMH TIPH TOCTPOCHHUU TEOMETPHH CUHTACT TaKHe IMOHATHSA: TOYKA, OTPE30K,

KOHeIl 0TPe3Ka, PABEHCTBO OTPE3KOB.

Nmenno B § 1 Bo3HHKaeT Bompoc 00 yposHe cmpococmu, KOTOPEI Oyzaer
BEIZIEp)KaH BO BCEM Kypce (CM. TpuHIOHI 9). ABTOPHI PEUIMIIN, 9TO HEYMECTHO
CEMHKJIACCHUKAM (POPMYJIMPOBATh AKCHOMBI MOPSAAKA M HEMPEPHIBHOCTHU, IO-
TpeOHOCTh B KOTOpPHIX IMOSBHJIack y TeomerpoB Jjmmb B XIX Beke, a
H. U. JlobaueBckuii npekpacHo obxomuics emé Oe3 Hux. Eciam BectH nokasza-
TENbCTBA HA YPOBHE CTPOTOCTU OCHOBAHUI reOMeTpUU (MMEHHO TakoW ypOBEHb
CTpOTOCTH BbIACpkaH B MoHOTrpaduu A. JI. AnekcanapoBa «OCHOBaHUS [EOMET-
pum» (M.: Hayka, 1987), To B 1. 1.1 cienoBano Okl chopMyIHpOBATh CICAYIOIINE
AKCHOMBI:

1. CymecTBYIOT IO KpaifHel Mepe IBE TOUKHU (aKCUOMA CYUecmeo8aHusi moyek).

2. Kaxnple ABe TOYKHA MOXKHO COCIOHHHUTH OTPE3KOM (aKcuOMA CYyujecmeosanus
ompesKa).

3. ¥V kaxmoro oTpe3ka ecTh JIBa U TOJBKO JBa KOHIA, a TAKKE CYIICCTBYIOT IPY-
THe IpUHAIJICKAIINE eMy TOUKH (aKCuomMa KOHY08 OmpesKa).

O Toukax OTpe3Ka, OTIMYHBIX OT KOHIIOB, T'OBOPAT, YTO OHHU JIeXKaT
BHYTPH 3TOTO OTpE3Ka.

4. Touka C, nexariasi BHyTpH OTpe3ka AB, pa3ouBaer ero Ha nBa otpeska AC u
CB, 1.¢e. AB ectb o0benunenne otpe3koB AC u CB, KOTOpblE UMEIOT JIHIIb
oany obmyto Touky C (axcuoma pazouenusi ompesKa).

5. Kaxzablii 0Tpe30K MOKHO MPOAOJDKUTE 3a Ka)AbId U3 €ro KOHLOB, T. €. IUIS
KaXXJI0ro oTpeska 4B cyuecTByer cogepxaiiuii ero otpe3ok AC ¢ koHuom C,
OTIIMYHBIM OT KOHIA B (akcuoma npodondicenusi ompesKa).

6. OObenuHEHHE IBYX OTPE3KOB, MMEIOMINX JBE OOIIHE TOUYKH, SBISACTCS OTPE3-
KOM; €r0 KOHIIAMH CITY>KaT JIBa M3 KOHIIOB 3TUX OTPE3KOB (axcuoma 0Owvedu-
HeHUs OMPe3KO8).

Ypox 4 (n. 1.1. OTpe3ok).

W3 sTix mectu akcuoM GopMynupyeM B 1. 1.1 deTbipe HArIAgHO OYEBU-
HBIX yTBepkAeHus: 2, 4, 5, 6 (He Ha3piBag HMX aKCHOMaMH). AKCHOMBI
2 m 5 — 9TO yKe 3HAKOMBIE yYEHHKaM IMEPBBIH W BTOPOH MOCTynaTel EBKima.
Axcromsl 1 1 3 B 7 kiacce, KOHEUHO, He (popMyaupyem.

Ypok 5 (1. 1.2. JIyun u npsimble).

JIy4 u npsimast monydeHs! B 1. 1.2 mpoao/KeHUEM OTpe3Ka B OJHY CTOpPO-
HY WIH B 00€ €ro CTOpOHBL: JIyd AB — 310 0OBEaMHEHHE BCceX OTpe3KoB AM,
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colleprKammx oTpe3ok AB, a npsimas AB — 3To oObennHEeHnE BceX 0Tpe3koB MP,
CcozepKaLUX OTPE30K AB.

VYTBepKICHHUE O TOM, UTO Yepes Kaxicoble 08¢ MOYKU NPOXOOUM NPAMAs u
NPUMoOM MoabKo 00HA, GopMyIupyeTcsl, MOSCHIETCS, HO B CEIbMOM Kilacce He
JIOKa3bIBacTCs. MOXKET OBITh, B KOHIIE Kypca T€OMETPHH CTOMWIO ObI BEPHYTHCS K
HEMY M /I0Ka3aTh ero. Takoe JOKa3aTelIbCTBO JAHO B KOHIIE HAIIEro ydeOHHKa
«'eomerpust, 7—9» (M.: IIpocemenue, 2003).

B n. 1.2 dopmynupyrorcst Tpu NpemyiokeHHs o pazoueHuu: 1) mpsmas
pa3OuBaeTcst TOYKOM Ha 1Ba jyda (HOJyNpsMble); 2) IUIOCKOCTh pa3OuBaeTcs
NPSIMOM Ha JBE MOJYIUIOCKOCTH; 3) NPOCTPAHCTBO pa3OMBaeTCs IUIOCKOCTBIO Ha
JIBa MOJIynpocTpancTBa. M3 3TUX TPEX MpEeyIoKEHU BTOPOE YaCTO MPUHHUMAIOT
3a O/IHy U3 akcuoM mopsaka. Tak noctynaer u A. JI. Anexcanapos. @opMynupys
€ro B II. 1.2, MBI HE TOBOPHM O TOM, YTO OHO SBIISETCS AKCHOMOH.

Ypoxk 6 (n. 1.3. CpaBHEHHE U PaBEHCTBO OTPE3KOB).

OtHoleHne pagencmea ompeskog B akcuomatuke A. [I. Anexcanigposa
¢urypupyer B 4eThIpéx akcrmomax. Bor mepBeie aBe u3 HuX. OHU CHOPMYITHPO-
BaHBI B II. 1.3.

7. JlBa oTpe3Ka, paBHbIE OJIHOMY U TOMY e OTpPE3Ky, PaBHbI (axcuoma cpasHe-
HUsL OMPE3K08).

8. Ha xaxmom JIyde OT ero Hauyajia MOKHO OTJIOXHUTh OTPE30K, PABHBIN JAHHOMY
OTPE3KY, U TIPUTOM TOJILKO OJIUH (aKcuoma omriaovbi8anus OmpesKa).

OTH JIB€ aKCUOMBI WJUTIOCTPUPYIOTCS B YUeOHUKE CpPAaBHEHHUEM pPeallbHBIX
OTPE3KOB — JEPEBSIHHBIX PECK HAI0KEHHEM WX JAPYr Ha npyra. MotuBupys
(OpMYIHPOBKH 3THUX JBYX aKCHOM, BIIOJIHE €CTECTBEHHO NPHMEHSTH peajbHEIC
HAJIOKEHUS IPYT Ha Jpyra peek, HO O PaBEHCTBE MPEIMETOB B 0OJ€e CIIOKHBIX
CUTYaIsIX (HarpuMep, I IBYX OKOH FUIH IS IBYX KHPITHYEH) TOBOPUTH 00 UX
HAJIO)KEHUH JIPYT Ha Apyra Heneno. [loaToMy B nampHeWIeM, TOBOPSI O paBEHCT-
Be Ipyrux (Quryp, HauWHas C TPEYTOJBHUKOB, MBI JaéM UX OIpEleIeHUs depe3
PABEHCTBO COOTBETCTBYIOIIMX OTPE3KOB, a JIJIsl PABEHCTB OTPE3KOB chopMyIupo-
BaHbI aKCHOMBI.

Ypok 7 (n. 1.4. [leiicTBus ¢ OTpe3KaMH).
AKcroMa OTKJIaJBIBaHUS OTpe3Ka IO3BOJIET BBECTH B 1. 1.4 omepammio
CJIOKEHUS OTPE3KOB M YMHOXKEHHS OTpe3Ka Ha HATypaJIbHOE YUCIIO.
i m3MepeHus JUTMHBI OTpe3Ka TPeOYIOTCs emE TPH aKCHOMEI.
9. Ecmu touka C nexur BHYTpH oTpe3ka 4B, a Touka C; JIEKUT BHYTPH OT-
pe3ka AB; u BeimonusawTcs paBeHctBa AC = A4,C; u CB = C\By, 10
AB = AB| (axcuoma cnodscenuss ompeskos).
10.  [Jnsa xaxablx AByX oTpe3koB AB u MP cymectByer otpe3ok AC,
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pasnbiii nMP m conepxamuii oTpe3ok AB (akcuoma Apxumeoa).

11. Ecnu naHa nocienoBaTebHOCTb OTPE3KOB A (B, A B, A3 B3, ... 1 OTpe30K
A1By conep)ut oTpe3ok A,B,, 0Tpe3oK A,B, COOEpKUT OTpe30K A3B; U
BOOOIIIE OTpe3oK A,B, copepkuT oTpe3ok A4, B, |, TO CyIecTByeT TOU-
Ka, IpUHAAJICKAIIAS BCEM 3TUM OTPE3KaM (aKCUOMA BLOHCEHHBIX OMpe3-
K08).

OTH TpU aKCHOMBI B Yy4yeOHUKE He (OPMYIHPYIOTCA: aAKCHOMBI

10 1 11 — 3T0 aKCHOMBI HEMPEPBIBHOCTH, a aKCHOMa 9 — 3T0 4acTHBIN ciaydait

aKkcuoMbl 2 EBKIMIIA O TOM, YTO eciu K pagHulM RpUOAGIsiomcs pasHvie, mo u

yenvie OyOym pasHvl, CPOPMYIUPOBAHHOI B 1. 5 BBeaeHus.

Ypox 8 (m. 1.5. H3mepenwe mHBI OTpe3Kka. PaccrosHue Mexay
TOYKAMH).

B 3TOM myHKTE Ha OMUCATENHLHOM YPOBHE PACCKA3aHO 00 M3MEPEHHHU Oiud-
Hbl Ompe3Kd, a TAKKe ONPEACICHO pAcCmosiHue Medcdy MOYKamMu Kak JUInHa
0Tpe3Ka, COCJMHSIOIEr0 3TH TOYKH. Uepe3 AJIMHBI OTPE3KOB BBHIPAKAIOTCS, B
KOHIIE KOHIIOB, BCE JPYyrHe€ IEOMETPUYECKHE BENUYUHBI (IUIOIAaH, OOBEMBI,
MEpEHI YTIIOB).

Ypok 9 (1. 1.6. ITonsarue o paBeHcTBe (Uryp. PaBEeHCTBO TpEyroNbHUKOB).

B konre § 1 B . 1.6 Beaércst pa3roBop o pasencmae ghueyp, KOTOpoe CBO-
JUTCSA K PAaBEHCTBY COOTBETCTBEHHBIX OTPE3KOB, U (YTO OUEHb BaXKHO!) ompene-
JAETCA PABEeHCMBO MPey2oNbHUKO8, KAK Mpey20JibHUKO8, COOMEEmcmEeHHble
CMOPOHbI KOMOPLIX pasHbl. ITO OTPEICTICHUE MTO3BOJCT cpa3y jKe CYAUTh O pa-
BEHCTBE TPEYTOJIHHUKOB 10 PABEHCTBY MX CTOPOH M COKPAIACT YHCIIO TPAIUIIH-
OHHBIX IPHU3HAKOB PABEHCTBA TPEYTOJEHUKOB — YOHWpaeTcs TPYIOHOE IOKa3a-
TEJNBCTBO TPETHETO MPH3HAKA PABCHCTBA TPEYTOJILHUKOB.

PasBuBas mpocTpaHCTBEHHBIC TPEACTABICHUS CEMHKIACCHUKOB, aBTOPHI
y4eOHHKA TpeAIaraloT UM B 1. 1.6 pHCYHKH TeTpa’apoB (OIMpeaeleHne TeTpad-
pa mano euié B 1. 1.1), Ha KOTOPBIX yKa3aHbl PABEHCTBA HEKOTOPBIX pEdep TeTpa-
37pa, U CTIPAIlIMBAIOT O PABEHCTBE TPaHEH 3TUX TETPadIPOB.

Hrak, B § 1 mocTpoeHa reoMeTpus Ha MPSIMON — O0OHOMEPHASL 2eOMEMPUs.

Ypox 10. Pemenue 3aaa4 o teme «OTPEe3Km».
§ 2. Oxpyxnoctb u kpyr. Cdepa n map (5 gacon). 2.1. Onpenenenus
OKpPY>KHOCTHU U Kpyra. 2.2. Hactu okpyxHOCTU U kpyra. 2.3. LleHTpanbHas CUM-

Mmetpus. 2.4. [TlocTpoenus nupKyseM U JuHelKkol. 2.5. Kak onpexnenstor chepy u
map. 2.6. Chepudeckast reoMeTpusl.
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OmnwucaTensHOE 3HAKOMCTBO C OKPY>KHOCTBIO M KPYroM, chepoil u mapom
COYETAETCs C MyHKTAMHU O MTOCTPOSHUAX IUPKYJIEM M TMHEHKOH, a TakKe O LCH-
TpaJIbHON CUMMETPUHU.

Ypok 11 (1. 2.1. OnpeneneHus OKPY>KHOCTH B KpyTa).

OmnpeneneHnss OKPY)KHOCTH M Kpyra B 1. 2.1 dopMymHpyroTcss IBaskKIbl
pasHbIMU cioBaMH. [loyie3HO TpHydaTh YYEHWKOB K TOMY, YTO OJHO M TO XK€
MOXKHO CKa3aTh IO-pa3zHOMY. DTO o0Oramaer peds, AejiaeT e BhIpasUTEIbHEH.
31ech e TOBOPHUTCSI U O TOM, YTO MHOTJIAa OJHU M T€ € CII0OBa MOTYT UMETh pa3-
HBII cMbIci. Tak cioBa paduyc oKkpysicHocmu O3HAYAIOT U OTPE3OK, COCAMHSIIO-
IIUHA EHTP OKPYKHOCTH ¢ JIF000# €€ TOYKOM, U pacCCTOSTHHUE OT IIEHTPA OKPYIKHO-
ctH 10 nr00oi e€ Touku. UTo MIMEHHO MMeeTcsl B BUAY, OOBIYHO SICHO M3 KOHTEK-
cTa.

Pagnvimu oxpysrcnocmamu Ha3bIBaIOTCS OKPY>KHOCTH, UMEIOIINE PaBHBIC
paychl.

Ypok 12 (1. 2.2. YacTu OKpYKHOCTH U KPyTa).

B 3TOM myHKTE TEpMHUH X0pOa, BBEAECHHBIH MMOHAYATY JIUIIb JUII OKPYXK-
HOCTH M KPYTa, pacIIUpseTCs 3aTeM Ha OTPE30K, COCAUHSIONMUN 1Be TPaHUIHbIC
TOYKU JIF000# ¢urypsl. JlampHelilee moka3piBaeT ya00CTBO TaKOTO MOHHMAHHUS
CloBa Xopdd. A TIOHSATHE epaHuuMdsi MOYKd Gueypbl TOXE OIpenessieTcs
JIETKO — 3TO TaKas TOYKa, IJIsi KOTOPOH, B IIOOOM KpyTe ¢ IIEHTPOM B 3TOI TOUke
coJiepKaTcsl Kak TOUKM JaHHOW (PUTYpBI, TaK U TOYKH, HE MPUHAISKAIIUE ITON
¢urype. Bpsig mu cTouT ydeHMKaM 3ay4MBaTh 3TH ONpPENENCHUS] — JOCTATOYHO
OyzleT TOro, 4TO0 OHU CMOTYT OIIEPUPOBATH SITUMH HOHSITHSIMH.

Ypok 13 (1. 2.3. LleHTpanbHas CHMMETPHS).

3/1ech HAaUMHAETCS BaXHBIN Pa3sroBop o cummerpun puryp. OH HauUHAET-
¢l ¢ yenmpaivHot cummempuu. UTo0bI CKa3aTh O HEHTPAIBHOW CUMMETPHUH J10C-
TATOYHO 3HaTh, YTO TAKOE CepellMHa OTpe3ka. ['0BOpUTH O LIEHTPAIbHON CHMMET-
pyH, Ha TUIOCKOCTH Kak 0 moBopoTe Ha 180° aBTopam mpeacTaBiseTcs] Heyaad-
HbBIM, ITOCKOJIBKY B ITPOCTPAHCTBE aHAJIOTHUH C ITIOBOPOTOM HET, a (bHprBI, NMECIO-
LMe IEHTPAIbHYI) CHMMETPHUIO, BCTPEUAIOTCS 4acTO: HANpPUMEpP, HaKIOHHBIH
napaJuieNenune.

Ypok 14 (11. 2.4. IlocTpoeHHs! TUPKYJIEM U JIMHEHKOH).

B 3TOoM myHKTE paccka3blBaeTCsl O MOCTPOSHMAX LUPKYJIEM U JHMHEHKOM,
pelaeTcs 3aada 0 HOCTPOEHHUU TPEYroidbHHUKA MO TPEM CTOPOHAM, U €€ pelleHHe
MI03BOJISIET OOCYAMTH NPOOJIEMY Pa3pelIMMOCTH 3a]a4l Ha MOCTPOEHHUE U BOIIPOC
0 €IMHCTBEHHOCTH pEIICHUH. 3/1eCh K€ PacCKa3aHO O HEpa3pelIUMOCTH LUPKY-
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JIeM M JIMHEHKOW KIIACCHYECKOW 3amadr 00 yABOeHWH Ky0a M CBSA3aHHOU ¢ HeH
JIETEHJIE.

Ypok 15 (m. 2.5. Kak ompenemnsror cepy u map; m. 2.6. Chepudeckas
TEOMETPHS).

3aBepmraeTcs § 2 paccka3oM o cdepe u mape, 0 chepuIecKoil TeOMeTPHN
(B myHkTax 2.5 u 2.6). ABTOpHI MOJUEPKUBAIOT TIOJIHYIO aHAJIOTHIO B OIpesese-
HHUM 3THX CTEPEOMETPUYECKHX (DUTYp C ONpENeJCHUSIMU OKPY)KHOCTH M Kpyra.
EcrectBeHHO, paccka3 o cdepe U mape CBsi3aH C TeM, YTO U3BECTHO LIKOJIbHUKAM
0 HUX u3 reorpaduu. 1 B nanpHeleM cpaBHEHUE CEepHUECKON U €BKIMIOBON
reoMeTpun OyzeT elle BCTpedyarhest B yueOHHKe (HanpuMep, pH Kiaccudukanum
TPEYTOJILHUKOB IO yIiIaM).

Ypox 16. Pewienue 3anau.

Ypok 17. KontpomsHast padota Ne 1. Otpe3ku. OKpy>KHOCTb H KPYT.

Bapuanm 1

1. Man otpe3ok AB. Ero nnuna 12 cMm. Ha otpeske 4B B3sita Touka K. Beruuc-
mute KB, ecnu: a) KA = 1 cm; 0) KB = 2KA4; B) paccTosiHHe OT Touku K 10
Toukd 4 Ha 1cMm Oomnblne paccTosHUS OT Toukd K 10 TOuku B;
T) pacctosHue oT Touku K 10 Touku C, cepeIuHbI 0Tpe3ka AB, paBHO 1 cM.

2. TloctpoliTe Ha OAHON MPsAMOIL ABa oTpe3ka AB u KM ninvuHOM 6 cM Kax bl
Tak, 4TOOBI PAaCCTOSTHUE MEXIY MX cepelnHaMu Obuto paBHO 1 cM. Berumc-
JIUTE JUINHY UX MepecedeHust 1 00beTMHEHHS.

3. TlocrpoiiTe OKpY>KHOCTH C LIEHTPOM B Touke M paguycom 3 cM. IIpoBenure
muametp AB u xopay AC. 3arem mpoBenute paamyc MC. a) Bpmmmmre
paBHBIE OTPE3KH, UMeEIoIInecs Ha depreke. 0) Brrumcnure mimHy oTpeska
AB. B)3akpaceTe cekTOp, HE SBISIONIUICS CErMEHTOM. T') 3aKpacbTe
CETMEHT, SBJIAIOIINNCS CEKTOPOM.

4. BepnHo nu yTBep)KAeHHE: KaXaas TOUKa pedpa Kyda MpHUHAICKHUT JBYM €ro
rpassam?

Bapuanm 2

1. Han orpe3ok MP. Ero nmmHa 6 cM. Ha otpeske MP B3sita Touka K. Berumc-
mute KM, ecm: a) KP = 1 cm; 6) KP = 2KM; B) paccTosiHuE OT TOYKH K 110
TO4YKU M Ha 2 cM OOJbIIe pacCTOSIHHS OT TOYKU K 10 TOYKH P; T') paccTosi-
Hue oT Touku K 1o touku C, cepenunsl otpeska MP, paBHo 1 cm.

2. Tlocrtpoiite Ha ogHOM NpsAMol 1Ba oTpe3ka BC u MP pyinHO# 8 cM KaXKIbId
Tak, 4YTo0Bl pacCTOSHUE MEXKIY MX CepelMHaMH ObUIO paBHO 2 cM. Berumc-
JIUTE JUINHY WX NepecedeHust U 00beTMHEHHS.
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3. TocrpoiiTe OKpYXHOCTB ¢ IeHTpoM B Touke O paxmycom 2,5 cm. [IpoBean-
te guametp AB u xopay AC. 3arem nposeaute paguyc OC. a) Beimmmmre
paBHbBIE OTPE3KH, HMEIOIIKecs Ha depTexe. 0) Berumciure mmHy oTpeska
AB. B)3akpackTe CerMeHT, HE SBIAIONIMIACA CEKTOPOM. T') 3akKpacbTe
CEKTOP, SIBJISIOIIUICS CETMEHTOM.

4. BepHO nmH yTBepXKICHHE: Kaxaas TOUYKa pebpa TeTpasapa HPHHAIUICKHUT
JIBYM €ro rpaHsm?

3nech naérest OAMH U3 BO3MOXKHBIX BapHaHTOB KOHTPOJBHOW PabOTHI MO
TeMaM «Otpe3kn» U «OKpyKHOCTh U Kpyr». Ho, KOHEUHO, y4uTenb MOXET Kak
3Ty, TaK U JaJbHEHIINE KOHTPOJIbHbIE PabOThl COCTABIATH IO CBOEMY YCMOTpe-
HUIO ¥ IPOBOJIUTH B yIOOHBIE I HETO CPOKH.

§ 3. Yrasl (10 gacon). 3.1. Uto Ha3pIBaIOT yriioM B reoMeTpur. CMeKHBIE
yriel. 3.2. PaBeHcTBO yriioB. CBOMCTBO paBHBIX YIioB. 3.3. OTKIaAbIBaHUE yria.
3.4. Cpasuenue yrioB. [Ipsmoit yron. bruccextpuca yrma. 3.5. Iloctpoenue Owuc-
cexTpuchl yria. [locrpoerue npsimoro yria. 3.6. Bepruxansasle yrisl. [leprnen-
IUKyIapHble npsmele. 3.7. [leiictBus ¢ yrnamu. 3.8. U3mepenue yrinos. 3.9. JIBy-
T'PaHHBINA YTO.

Ecnu B nByXx mepBbIx maparpadax usioxeHue euié BenErcsi Ha HarJsaHO-
HHTYUTHBHOM YPOBHE, TO, HaunHas ¢ § 3, mociie (OpMYIHPOBKH JBYX aKCHOM 00
yraax B 1. 3.2 u 3.3 yxe npoBOJISATCS HEOOXOAMMBIE JOKa3aTeILCTBA O CBOWCTBAX
paccMaTpHBaeMbIX WM IOCTPOCHHBIX GUryp. JlokazaHHBIE YTBEP)KICHUS €IIE HE
Ha3bIBAIOTCS] TEOPEMAMH — CJIOBO /Meopema TIOSIBUTCS B CIIEAYIONIEM aparpade,
1, BOOOIIE, OHO BO BCEM Kypce YHoTpeOiseTcs HeYacTo, JHIIb ISl CaMbIX BaK-
HBIX YTBEPXKICHUI.

Ypok 18 (1. 3.1. Uto Ha3BIBAIOT yIIIOM B reoMeTpur. CMEXKHBIC YTIIE).

I'eomeTpust yriioB U3y4aeTcs MO aHAJIOTHU ¢ TEOMETPHEH OTPE3KOB, HO OHA
Ooraye reoMeTpUH OTPE3KOB. Y201 ONpenenseTcs Kak 4yacThb IIOCKOCTH, OTPaHu-
YeHHas ABYyMS JIydaMu ¢ o0muM HavanoM. Takoe ompezeneHue MO3BOJISET ecTe-
CTBEHHO PacCMOTPETb Aanee NEUCTBHSA C YIIIaMH — apu@memuxy yaios.

Ypok 19 (1. 3.2. PaBencTBo yriioB. CBOWCTBO paBHBIX YIJIOB).

OrmpenieneHue pagencmesa yeano6 CBOIUTCS K PaBEHCTBY OTPE3KoB. B ompe-
JICTICHUM paBEeHCTBAa yrioB, MaHHOM A. JI. AJieKCaHIpPOBEIM, YHOTpeOisieTcs
TIOHSTHE XOpObl Y2iid — OTPE3Ka, COSTUHSIONIET0 TOYKH HA PA3IMYHBIX CTOPOHAX
yria. /]ea yena naswleaiomces pagHulMu, €CIIA 'y HUX HaAHyTCsl paBHBIE COOTBETCT-
BEHHBIE XOpAbI (T. €. XOPJIbl, KOHIBI KOTOPBIX PaBHOYAAJIEHBI OT BEPIIMH YIJIOB
COOTBETCTBEHHO). Takoe onpenesieHne B M. 3.2 cHayana MOTHBUPYETCS MPaKTH-

22



YecKHM HIpuMepoM 00 yriax Mexnay pelikamu. UToOBl 3aHUKCHpPOBATH TaKOH
Yroji, HaJl0 CKPENUTh CTOPOHBI yIJia eIi€ OJHOM pelKoil — B TEOpPHUH ATO XOpHa
yrina. [lonyueHHy0 XECTKYIO (UTYPy MOXKHO JIBUTAaTh U C €€ MOMOIIBIO CTPOHUTH
YTJIBI, paBHBIE HCXOZHOMY YTITy.

W3 ompeneneHns paBeHCTBA YIJIOB HEMOCPEACTBEHHO BBITEKAET, UTO 6CE
pazeéprymule yenvl paghvl. ITO yTBEPXKICHHE W akcMoma EBKIMga o TOM, 4TO
€CJIM OT PaBHBIX OTHUMAIOT PaBHBIC, TO OCTATKU paBHHI (aKcHoMa 3), MO3BOJISIOT
clenath CIEAYIOUIMH BBIBOI: 06a Yeid, CMediCHble C PASHbIMU YeNamu, PasHbl
(3amauva 3.10).

daxkTUYeCKH UMEHHO U3 ONpEAETIeHUN O paBEHCTBE YIJIOB U O PaBEHCTBE
TPEYTONbHUKOB U BBITEKAECT YTBEPKICHUE O TOM, UTO 6 PAGHBIX MPEY20NbHUKAX
coomeemcmeennvle yenvl pasuvl. OHO OyIeT chopMyIHpPOBaHO Mo3aHee B 1. 4.4
Kak Teopema 2.

CoBMmemas peanbHbBIC PaBHBIC YIIIbI, HAIPUMED, J1Ba OANHAKOBBIX YEPTEK-
HBIX YTOJNBHUKA, yOeKAaeMcsl B TOM, YTO COBMEIIAIOTCSI COOTBETCTBEHHBIE XOP/IBI
PaBHBIX YTJIOB. JTO MPUBOAMT HAC K AKCUOME O CBOUCMEE PABHBIX Y2l08: COOT-
BETCTBCHHBIE XOP/Ibl PABHBIX YIJIOB PaBHBI.

AxcroMe 0 CBOMCTBE PaBHBIX yIJIOB MOXHO JaTh U TaKylo (HOPMYyIHPOB-
Ky: COOmMEemcmeeHHble XOpObl OM PAGHLIX Y206 OMCEKAaom pagHvle mpey2oib-
nuku. 1lepBeIif MPU3HAK paBEHCTBAa TPEYTOJBHUKOB (OH CTaHeT Teopemoil 1 B
m. 4.3) — mpocToe ciencTBHE 3TOH akcHoMBI. B 3amagax k m. 3.2 B pyOpuke
Cmompum TaHO MHOTO PHCYHKOB C TPEYTOJbHHKAMHM, Y KOTOPBIX COOTBETCTBEH-
HO paBHBI IBE€ CTOPOHLI U YTOJI MEXKIY HUMHU. YyeHuku y4yaTrcsd HaXOOWUTh TaKUe
TPEYTOJBHUKH U JIeNaTh BHIBOJ 00 MX PaBEHCTBE.

Ypok 20 (1. 3.3. OTknagpIBaHuE YIia).

[MomBMXKHOCTH IIIOCKOCTH OOECHEUUBACT aKCUOMA 00 OMKIAObIGAHUU
yena: OT KaXJIOro JIy4a B 3aJaHHYIO TOJTYIUIOCKOCTh MOXKHO OTJIOKUTH YTOJI, PaB-
HBI TaHHOMY YTy, H IPUTOM TOJBKO OfuH (1I. 3.3).

AHanoramMu 3TOH aKCHOMBI SBJISIOTCS aKCHOMBI MOJBIDKHOCTH IJIOCKOCTH
B akcuomatnke A. H. KonMoroposa nnm akcmoMa 0 MOCTPOSHHUH TPEYTOIbHUKA,
paBHOTO JaHHOMY TPeYToJbHUKY, B akcmomaTuke A. B. Iloropenosa. Kak 1up-
KyJIeM M JTHHEHKOW BBIMOJIHUTH MTOCTPOSHHUE YTJIa, PAaBHOTO JaHHOMY YTIy, MOJ-
pOOHO OTMHCHIBAETCS MpH pemeHuu 3ana4du 3.15. BaxxHO OTMETUTH, YTO B 3TOM
peIeHNH 00KA3aHO, YTO TIOCTPOCH MMEHHO UCKOMBIHA yTOJI.

Ypok 21 (1. 3.4. CpaBuenue yrinos. [Ipsimoit yromn. buccektpuca yria).

Axcroma 00 OTKJIaJbIBAHUM yIJia MO3BOJISIET B I. 3.4 CpaBHMBATh YIJIbI
(moo0HO TOMY, Kak akcHoMa OTKJIAJbIBaHMSI OTpe3Ka I03BOJISIET CPaBHUBATH
OTpe3KH). [Ipsamvim yz2nom Ha3bIBa€TCS Yroj, PaBHBIH CMEXKHOMY C HUM YIIIy.
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OcCTpHIit yTOJII — 3TO YTOJI, MEHBIINN TPSMOTO YIJIa, a TYIOi yrojl — 3TO YTOJI,
OONBIIHIA TIPSMOTO yTIIa.

B 1. 3.4 onpenenstorcs NOHATHS Ouccekmpuca yena u buccekmpuca mpe-
V2ONbHUKA.

Ypok 22 (m. 3.5. Tloctpoenne OuccekTpuckl yria. [locTpoeHue mpsmoro
yrina).

JlaHHBIA MYHKT MOCBSIIEH MOCTPOCHHIO IUPKYIEM U JIMHCHKON OHCCEK-
TpHCHI yria. B pemenun 3Tol 3a1a4u MPUCYTCTBYIOT BCE YETHIPE dTamna, Ha KOTo-
pBI€ pacmajaercs pelleHue 3a1a4y Ha ocTpoeHue: 1) aHanu3 (3TOT ATall Ha3BaH
B yueOHUKE n1anoM TIOCTPOCHHs; 2) TIOCTPOEHHUE; 3) A0Ka3aTeNbCTBO; 4) uccie-
Jnosanue. 11o Takomy IIaHy B JaidbHEMIIEM MOKHO PEIIATh 3aJa4yd Ha IOCTpOe-
HHE.

YacTHBIM ClTy4aeM 337adH O TIOCTPOCHUH OMCCEKTPHUCHI yIila SBISETCS 3a-
Jlada 0 MOCTPOSHHH MPSIMOTO yIia — OHCCeKTpHca pa3BEPHYTOTO yria.

Urak, B § 3 pemaroTcss UMpKYJIeM W JHMHEWKOW Ba)KHbIE 3aJaud Ha
MIOCTPOEHHE — TIOCTPOCHME YINa, PaBHOTO JaHHOMY yriry (3amada 3.15),
MIOCTPOEHHNE OMCCEKTPHUCHI yIila U IpsAMoro yria (1. 3.5), neneHue oTpeska momo-
nmaM (3agaya 3.42). HamoMHUM, YTO JIMHUS T€OMETPUH NMOCTPOEHUH — BeyIias
JUHUA B Kypce TeoMeTpuu 7 Kiacca. Pemas 3T 3aja4uu M J0Ka3blBas, 4TO IO-
CTpoeHa (urypa ¢ Hy>KHBIMH CBOMCTBaMH, YICHUKH NPHUBBIKAIOT K HEOOXOIUMO-
CTH JJOKa3aTeNbCTB B TEOMETPHH.

YPOBEHb CTPOTOCTH B 3TUX MyHKTaX § 3 CTAHOBUTCS y’Ke TOCTaTOYHO BbI-
cokuM. B crenyronmx maparpadax oH B AajbHeinieM BelgepxuBaercs. M3 akcn-
OM ocTajiock CHOPMYIHpOBaTh B § 7 JMIIb aKCHOMY MapaulelbHOCTH. Bce
pe3ynbTaThl 10 § 7 HE ONHMparoTCs Ha He€, T. €. OTHOCATCA K TaK HA3bIBAEMOM
abconomHol 2eomMempuu.

Ypok 23 (1. 3.6. Beprukansasie yrisl. [lepneHIUKYISIpHBIC TPSMBIE).
IIyHKT NOCBSAIIEH BEPTUKAJIBHBIM yrilaM. Ero conepskanue BIIOJIHE Tpaau-
LIHOHHO.

Ypoxk 24 (1. 3.7. [leiicTBus ¢ yrnamn).
3/ech paccMaTpUBAIOTCS JACHCTBUS C YIiIaMH MO aHAJIOTHH C ACHCTBUSIMU
C OTpe3KaMH.

Ypox 25 (u. 3.8. I3smepeHwue yriioB).
ITo ananoruu ¢ U3MepeHUEM JUIMH OTPE3KOB PACCKA3aHO U O IpaayCHOU

Mepe yrios (1. 3.8).
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OTMeTHM TakXke, 4TO €CclM B ABYX HEpBBHIX maparpadax (akTHIECKH HE
OBLIO 3a/ay Ha JOKa3aTeJILCTBO (JIMMIB IO OJHON B KaXKIOM M3 3THX Iaparpa-
¢oB), To B § 3 33124 HA TOKA3ATEIBCTBO YK€ MHOTO.

Ypoku 26 u 27. Pemenue 3agad no TeMe «YTIBD).

Ypok 28. Konrponsnas padora Ne 2. Yribl.

Bapuanm 1

1. Ilocrtpoiite yroa ab ¢ BepumHoi B Touke O Beanuunor 120°. Ilycrts ay4 ¢
BEIXOIUT W3 ToUkd O M JEKUT BHYTpU yria ab. Beramenmre ZLcb, ecmu:
a) Lca =40°;,0) Leb=2Zca; B) Leb — ZLea = 10°.

2. Tloctpoiite Tyno# yrou. [TocTpoiiTe UpKyIeM U JUHEHKONH ero OUCCEeKTPHU-
cy. IlocTpoiiTe apyroii yroi c Toi xe OuccekTpucoi. JlonosTHUTENbHbIE T0-
CTPOEHUS HE CTUpANTE.

3. Haueprture aBe npsiMble, nepecekaromiyecs B Touke O. OTI0XKUTE HA OJHON
npsiMoii paBHble oTpe3ku OP u OM, Ha npyroit — otpe3ku OA4 u OB, Takue,
yto O4 =20P n OB = 20M. Tloctpoiite otpe3ku AP u BM u nokaxure,
YTO OHU PaBHBI.

4. Hapucyiite ky6 ABCDAB,C\D; 1 IpoBeTUTE B €T0 TPAHAX AWAroHAIN 4B,
u B D,. Ilycte Touka O — cepeauHa otpe3ka By D,. BepHsl n1u yTBepxkae-
HUs: a) oTpe3ok OC| MepHeHIOUKYIsIpeH OTpe3Ky BiD;; 0) TpeyroibHUKH
ABBy u A,B,C, paBHbI?

Bapuanm 2

1. Tocrpoiite yron cb ¢ BepumHOil B Touke O BemmuuHoil 60°. Ilycts myd p
BBIXOANUT M3 TOUkH O W JIEXKHUT BHYTpH yria cb. Beramemure Zpb, ecnu:
a) Lpc =10°; 6) Lpb =2 2Lpc; B) Lpb — Lpc = 10°.

2.  Tlocrpoiite octpeiii yron. [locTpoiiTe nupKysieM M JIMHEHKOW ero Ouccek-
Tpucy. [locTpoiite npyroit yroiu ¢ Toi xe OuccekTpucoid. JlonmomHuTeIHHBIE
IIOCTPOCHMSI HE CTUPANTE.

3. Haueprure aBe npsimble, nepecekaromuecs B Touke K. OTnoxuTe Ha 0JHON
npsiMoil pasHble oTpe3kn KA u KB, Ha npyroit — otpesku KM u KP, Takue,
uto KM = 2KA u KP = 2KB. Tloctpoiite otpe3ku AM u BP u gokaxure, 4To
OHH PABHBL.

4.  Hapucyiite ky6 ABCDAB,C D, n npoBeaure B ero rpausx guaronamn AC
u C,D. Ilycts Touka O — cepenuna otpe3ka AC. BepHbl 11 yTBepxKACHUS:
a) orpe3ok OD meprneHaukymsaper otpe3ky AC; 0) tpeyromsHuka CAD u
DCC, paBHBI?
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Ypok 29 (1. 3.9. JIByrpanHslii yro).

AmHanorusi ¢ OOBIYHBIMH YTJIAaMH TIPOCIICKHUBAeTCs B MyHKTE 3.9 0 nmBY-
rpaHHBIX yriax. CTepeoMeTpHYecKHil MaTepuan pa3BHBacT IPOCTPAHCTBEHHBIC
NPEeNCTaBICHNUS YYCHUKOB.

Ypoxu 30—32. Peseps.

Wzyyenune rnasel I — 310 mepBoe mosyroaue yuedHnoro roxa. Eciam ona
OyneT u3ydeHa paHbllle, TO B KOHLE IOJYrOANsI MOXHO NMPEUIOKHUTh YIEHUKaM
HECKOJIbKO JOKJIaJ0B IO UCTOPUH T'€OMETPUH, CBA3aHHBIX C AUHUIAMH U3Mepe-
HUS TEOMETPUYECKHUX BETHYUH.

I'nasa I1. Tpeyzonvnuxu (20 4, oHa KOHTPOJIbHAs padboTa)

I'maBa HauMHAET U3YUCHUE ceoMempuy Mpey2oabHUK08, KOTOPOEe MPOI0II-
xuTcs B 8 Kiacce. B Helt aBa maparpada. § 4. IlepBbie TeopeMBl 0 TPEyroabHH-
kax. § 5. CpaBHEHHUE CTOPOH U YIJIOB TPEYrOJIbHUKA.

§ 4. IlepBbie Teopemsbl 0 Tpeyroasuukax (10 gacos). 4.1. O Teopemax.
4.2. OnemeHTH! TpeyroiabHUKa. 4.3. [IepBblil NpuU3HaK paBeHCTBA TPEYTOJIbHUKOB.
4.4. PaBeHCTBO COOTBETCTBEHHBIX YIJIOB PABHBIX TPEyroiabHUKOB. 4.5. Teopema o
BHEIIIHEM yTJjie TpeyrojbHuKa. Knaccudukanus TpeyroiabHUKoB. 4.6. [lepnenau-
kynap. EnuHcTBeHHOCTH mepreHaukynspa. 4.7. Jloka3aTeabcTBO CHOCOOOM OT
MIPOTHBHOTO. BTOpOii mpu3Hak paBeHCcTBa TpeyroibHUKOB. 4.8. BricoTta Tpe-
YTOJIbHUKA.

Ypoxk 33 (1. 4.1. O Teopemax).

CnoBo meopema WCMONB3YeTCsI B Kypce CPaBHUTENBHO PEAKO, TIABHBIM
00pa3zoM JuIsi TeX BAXHBIX TEOPETHUECKHX YTBEP)KIACHHUH, KOTOPBIE COCTABIISIOT
OCHOBHYIO JIOTHYECKYIO JIMHHIO Kypca (B Kypce 7 kmacca Bcero 9 teopem). Ho
MOKHO Ha3BaTb TEOPEMOH M JT1000€ yTBEp)KAEHHE, KOTOpoe Aoka3aHo. [ToaTomy
mo6as 3a/1a4a Ha JI0Ka3aTeIbCTBO — 3TO TOoXke Teopema. 06 3ToM U UAET peys B
kpaTkoM TyHKTE 4.1. C ydeHHKaM¥u CTOMT BCIIOMHUTH T€ YTBEP)KICHHS W3 IEp-
BOI1 IJIaBBI, KOTOPBIE MOKHO OBIIO OBI Ha3BATh TEOPEMaMH.

Ypox 34 (1. 4.2. DneMeHTHI TPEYTOJIBHUKA).

DTOT IMyHKT MOCBAIMIEH TEPMUHOJIOTHHA TEOMETPUH TPEYTOJIbHHUKA: BEPIIIH-
HBI M YTJIBI TPEYTOJIFHUKA, TIPUIICKALITIE W IIPOTUBOJICIKAIINE BEPIIUHEI U CTOPO-
HBI, MEJMaHbl. YUYCHUKOB y4aT HaXOJUTh M YKa3bIBaTh B TPEYTOJbHHUKE IpPHUIIC-
JKallie W MPOTHBOJICKAIIUES CTOPOHBI M YIibl. JaéTcs ompenencHue MeIUaHBI
TPEYTOJILHUKA.
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Ypok 35 (1. 4.3. IlepBrIii npU3HAK paBEHCTBA TPEYTOJIHHUKOB).

[epBEIit IpH3HAK paBeHCTBA TPEYTONBHUKOB (TeopeMma 1, m. 4.3) — 3T0
MPOCTOE CJIEACTBUE aKCHOMBI O CBOMCTBE PaBHBIX YIIIOB. OOBICHACTCS CTPYKTY-
pa GopMyIHPOBKH TEOPEMBI M IIPEAJIaraeTcsi 1aTh aHAJOTUYHbIe GOPMYIHPOBKH
JUIsL HEKOTOPBIX JJOKa3aHHBIX paHee YTBEP)KACHHUIL.

Ypok 36. (1. 4.4. PaBeHCTBO COOTBETCTBEHHBIX YITIOB PaBHBIX TPEYTOJIb-
HUKOB).

Teopema 2 0 TOM, 4TO B PaBHBIX TPEYTOJBHUKAX COOTBETCTBEHHBIE YIJIbI
paBHsI (11. 4.4) — 3TO MPOCTO CIIEACTBHE ONPEEICHUI PaBHBIX YIJIOB U PaBHBIX
TPEyroJbHUKOB.

Ypox 37. Pewienue 3anau.

Ypok 38 (1. 4.5. Teopema 0 BHEIIHEM YTJIC TPEYTOIBHUKA).

IlepBoe moOKa3aTeNbCTBO, HCIOJB3YIOLIEE MOMOJHHUTEIBFHOE ITOCTpOE-
HHE, — 3TO Teopema 3 o BHEIIHEM yriie TpeyroipHuka (m. 4.5). Ota Teopema
3aTeM IOJTy4aeT MHOTOYHCIICHHBIC IIPIMEHEHUS.

Ypok 39 (1. 4.5. Knaccudukanuus TpeyrojabHUKOB).
[lepBoe nmprMeHEeHHE TEOPEMBbI O BHEIIHEM YIJIe TPEeyroJbHUKOB — KJIac-
cuGUKaIys TPEyroJbHUKOB MO yriuam (II. 4.5).

Ypoxk 40 (1. 4.6. [lepneHaukymsip. EQMHCTBEHHOCTD IEPIICHINKYIISAPA).

3nech maérest ompeleneHne HEepIeHANKYIsipa K TPSIMOM, JTOKa3bIBaeTCs
€IMHCTBEHHOCTD TEPIICHINKYIIAPA, ONMYIIEHHOTO Ha MPAMYIO M3 JTAHHOM TOYKH.
Ortciona BEITEKaeT NMapaJIedbHOCTh HA TIOCKOCTH JIBYX HPSMBIX, HEPIIEHANKY-
JSIPHBIX OJHOM MpsIMOii. [IBa MOCIEAHNX YTBEPkKACHHS JOKA3bIBAIOTCS CIIOCOOOM
OT IIPOTHBHOTO.

Ypok 41 (1. 4.7. Jloxa3zatenbpcTBO criocoboM OT MPOTHBHOTO. BTOpoit npu-
3HaK PaBEHCTBA TPEYTOJIEHUKOB).

Jloka3aTensCTBO CII0cOOOM OT HPOTHBHOTO MPUMEHSETCS B Kypce JOBOJIb-
HO YacTo, TIOATOMY €My MTOCBSIIIEH OTACIBHBIN MMyHKT 4.7. DTUM CIocOO0M J0Ka-
3aH BTOPOM NPU3HAK PABEHCTBO TPEYTOJIbHUKOB.

Ypok 42 (11. 4.8. Beicota TpeyronbHUKa).
B 5TOM myHKTE OnpenensroTcs BEICOTHI TPEYTOJIbHUKA U yCTaHABIUBAETCS
UX PacIoyIOKEHHE OTHOCUTENIBHO TPEYrojbHHKA. TpPeThero Npu3Haka paBeHCTBa
TPEYTOJILHUKOB HET, TaK KaK PaBEHCTBO TPEYTOJILHUKOB ONPEAESIEeTCs paBEHCT-
27



BOM HMX COOTBETCTBEHHBIX CTOPOH. TeOpHs TpeyroJbHHKOB 3HAYUTEIHHO YIIPO-
CTHIIACK.

§ 5. CpaBHeHMe CTOPOH H YIJIOB TPeYroJbHHUKOB (8 4acoB).
5.1. PaBHoOenpenHsrii  TpeyrompHUK. S5.2. CepeaWHHBIH  HEPHICHIUKYILP.
5.3. BzaumHo oOpartHble yrBepkAceHusA. 5.4. CpaBHEHHE CTOPOH WM YTJIOB Tpe-
yroiapHHKa. 5.5. OceBast CHMMETPHSL.

Ypok 43 (11. 5.1. PaBHOOeIpeHHBIN TPEYTOIBHUK).

Ypok 44 (11. 5.2. CeperHHBIN NEPIEHAUKYIIAP).

Conepxanrie myHKTOB 5.1 u 5.2 BHOJHE TPaJUIIMOHHO: B 1. 5.1 q0Ka3aHa
Teopema 4 0 CcBOICTBaX paBHOOEAPEHHOTO TPEYrOJbHHKA, a B M. 5.2 HOKa3aHBI
CBOMCTBO W IPU3HAK CEPEIUHHOTO MEePIICHINKYIIPA.

Ypok 45 (1. 5.3. B3aumHO 00paTHBIC YTBEPKICHNU).

CBOICTBO M NPU3HAK CEPEJUHHOrO MEPHEHINKYIApa SBISAIOTCS B3aUMHO
0OpaTHBIMU YTBEP)KACHUSAMH. TakuM yTBEpP)KICHHUSM, UX UCTHHHOCTH H JIOXKHO-
CTH IOCBSIIIEH CHEIMAaIbHBIN MyHKT 5.3. OH HauMHAaeTCs OTPHIBKOM U3 U3BECTHOM
kauru JI. Koppomna «Anuca B Ctpane Uyzmec», rie y4acTHHKH «Oe3yMHOIO
YaeTIUTHS» OOBACHAIOT AJIMCe, 4TO B3aMMHO OOpaTHBIE YTBEPXKACHUS — 3TO HE
oJHO ¥ To xe. Mrorom 1. 5.3 saBisieTcs TeopemMa 5 0 CepeIMHHOM MEpIeHIUKY s~
pe, B (OpMyIHPOBKE KOTOPOH HCIIOIB3YETCS BBIPAXKEHHE mM020d U MOAbKO
moeda, KOTOpOoe B JTAIbHEHIIIEM JacTO MCIOJIb3YeTCs Il KpaTkoi (hopMynupoB-
KH PaBHOCHJIBHBIX YTBEPKACHUI.

Ypoku 46 u 47 (1. 5.4. CpaBHEHHE CTOPOH U YTIIOB TPEYTOJIHHHKA).

B sTOM myHKTE, KaK U B MPEABIIYyIIEM, 0Ka3aHbl Ba B3aMMHO OOpaTHBIX
YTBEp)KIAEHHUS O TOM, YTO B TPEYrOJbHHMKE NPOTHB OOJBIIEH CTOPOHBI JIC)KUT
OOJIBILINI YroJ, a IPOTHB OOJIBIIEro yria Jexur Oonbmas cropoHa. OHU 00be-
JIUHEHbI B TeopeMme 6. IIpu 10kazaTenabCcTBE TEOPEMBI 6 HCHOIB3YETCsl TEOpEMa O
BHEIITHEM yTJ€ TPEyrojbHHWKA. M3 Teopembl 6 MOIydeHBI Ba)KHBIC CIIEICTBUS:
MIPU3HAK PaBHOOEIPEHHOTO TPEYroidbHMKA, YTBEPXKACHHUS, YTO KaTeT Kopoue
THIIOTEHY3BI, YTO YTJIBI, MpHUIeKalue K OONbIIed CTOPOHE TPEYrONbHUKA, OCT-
pBIe, 9TO BBICOTA Ha OOJBIIYIO CTOPOHY TPEYTOJIbHUKA JIEKHUT BHYTPH HETO.

Ypoku 48 n 49 (1. 5.5. OceBast cumMmMeTpus).

§ 5 3aBepmaercst myHKTOM 5.5 00 oceBoii cummerpun. [Ipomomkaercst iu-
HUsI 3HAKOMCTBA YYEHHUKOB ¢ CUMMeTpHeil Gpuryp. B 3ToM myHKTE BBOIUTCS MHO-
IO HOBBIX MOHATHH. YUYEHUKH JOJDKHBI YMETh OOBACHSITH, YTO 3HAYUT JBE TOUKU
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(mBe GUTYPBI) CHMMETPUIHBI OTHOCHTEILHO MPSIMOM M 9TO 3HAYUT PHUTypa MMeeT
0Chb CUMMETpPHH, IIPHBOJUTH NMPUMEPHI QHUTYp, 0ONANAONINX OCEBOH CHMMETpU-
eil. Jloka3aHo, YTO OCBI0 CUMMETPUH yIJia SBJSCTCS MpsMas, cofepikamas Guc-
CEeKTpHUCY yIia.

Ypoxu 50 u 51. Pemienue 3aga4 no rnase 2 «TpeyroabHUKN.
I'maBa II — 3TO cTpOro NEeQyKTHBHO H3JI0KEHHBIH pazzen abCcOIIOTHOU
TECOMETPHH.

Ypok 52. Konrponwsnas padora Ne 3. TpeyroabHUKH.

Bapuanm 1

1. IIpoBemute aBe mpsiMble, Tepecekaromuecs B Touke O. Ha ogHON U3 HHUX
OTIIOXKHTE paBHBIE MEXAy coboit orpe3sku OA u OB, Ha Opyroit — paBHBIE
Mexy coboit orpesku OK u OM. [lokaxure, utro AK = BM. Vkaxute Ha
MIOCTPOEHHOM YEPTEXKE yroil, paBHbId yrity OAK.

2. BoccraHoBuTe paBHOOCAPEHHBIN TPEYTONBHUK, €CIIM OT HETO OCTAINCH OC-
HOBaHME M TOYKA Ha OOKOBOW CTOpOHE.

3.  Hapucyiite Tpeyronsauk ABC u BHyTpH Hero 3adUKCUpYHTEe ABE TOUKH K 1
M. TlocTpoiiTe Ha cTopoHax TpeyroibHuka ABC TOUYKH, paBHOYJAJICHHBIE OT
Touek Ku M.

4.  Han terpasap PABC, B kotopoM PA = BC, AB = PC, AC = PB. Ha rpansx
3TOTO TETpadApa yKaKuTe yrisl, paBHble yriay ABC.

Bapuanm 2

1. IIpoBemute nBe mpsAMble, nepecekatomuecss B Touke P. Ha oxHoil u3 HuX
OTIIOXKUTE paBHBIE MEXay coboif orpe3ku PK u PM, Ha npyroii — paBHBIC
MexIy coboit orpesku PA u PC. Jlokaxute, uto AK = CM. Ykaxure Ha
IIOCTPOEHHOM 4YepTexe yroi, paBHblil yriy PKC.

2. BoccranoBuTe paBHOOEAPEHHBII TPEYrONBHUK, €CIH OT HEr0 OCTaJNCh 00-
KOBasi CTOPOHA M TOUYKa Ha BBICOTE K OCHOBAHHUIO.

3.  Hapucyiite OKpy>XHOCTb M BHYTPH KpyTa, OTPaHHYEHHOTO €10, 3a(pUKCUPYH-
Te 1Be Touku 4 u B. [locTpoiiTe Ha OKPY)KHOCTH, TOYKH, PaBHOYIaTCHHBIE
oT ToueKk 4 u B.

4.  Hau Tetpasap KMOP, B kotopom OK = MP u OM = PK. Ha rpansx 3Toro
TeTpadApa yKaXuTe yroii, paBHbIi yriy OKP.
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I'nasa III. Paccmoanusa u napannenvhocms (14 94 u 1 KOHTpoNBHAs
pabota)

Ha3Banue riaBel TOBOPUT O TOM, YTO B HEMl peyb NOWAET HE TOJIBKO O Tpa-
JULAOHHOM OIPENEICHUN MapauleIbHOCTH (KOTOpPOE Ha IPAKTHKE IPOBEPUTH
HEBO3MOXHO), HO U O TIOCTOSIHCTBE PAcCTOSHHSA MEXIY ITapaUIeIbHBIMH TIPSIMbI-
MU (KOTOpOE M MPOBEPSIETCS] pealbHO Ha MpakTHKe). B ydeOHMKe aBTOPHI OCTO-
SIHHO 00pamaroTcs K MPaKTUKE U YYEHUKH MOHUMAIOT, YTO B TEOMETPUH U3ydaeT-
csl OKpyKaroumid ux mup. B rnase Tpu maparpacda. § 6. Paccrosinue mexny ¢u-
rypamu. § 7. ITapannensHocTh NpsaMBIX. § 8. CymMMa yIJIoB TPEYTrONbHUKA.

§ 6. Paccrosinue mexny purypamu (3 gacos). 6.1. Ilonsarue o paccros-
HuH. 6.2. HepaBeHCTBO TPEYTrOIbHUKA.

Ypok 53 (1. 6.1. [loHsATHE O pacCTOSHUH).

B 3TOM myHKTE CHauana ompenenseTcs pacCTOSHUE OT TOYKH 10 (UTypHI
(KaK paccTosHHE OT TOYKM IO ONpKaiInel TOYKH (PUTYpBI), ACTHBIM CIIydaeM
KOTOPOTO SBISETCS PACCTOSHUE OT TOUKH 0 MPSIMOM. 3aTEM ONpENENIeTCs pac-
CTOSTHHE MEXIy (UrypaMu, Kak PacCTOSHUE MEXAY MX OJNVKAHIIMMU TOYKAMH.
[IpuBoasaTcs mpuMepsl U3 MpakTUKU. OnHpasich Ha TO, YTO MEPHEHIUKYISAP KOPO-
4ye HAKJIOHHOM, oIpesenseM NeprIeHInKyIsAp, OMYyIICHHBIH U3 3aJaHHON TOYKH 4
Ha IUIOCKOCTh, KaK KpaTYaWIIMi OTPE30K, COSAMHSIOMHUN TOUKYy A C TOYKaMuU
3TOH MJIOCKOCTH. DTO MO3BOJIIET ONPEAETUT BEICOTY MUPAMHUIBL.

Ypok 54 (n. 6.2. HepaBeHcTBO TpeyroinbHHKa). [l0Ka3aTenbCcTBO HEPaBEeH-
CTBa TPEYTOJbHUKA B 1. 6.2 BIIOJHE TPaJUIMOHHO. JDTO HEPABEHCTBO IO3BOJISET
TIOJTYYUTh YCIOBHE Pa3peIIMMOCTH 3a/1aui O MOCTPOSHUH TPEYTOJIHHUKA MO TPEM
CTOpOHaM.

Ypox 55. Pemenue 3aaa4 o coaepxkanuio § 6.

§ 7. MMapamneabHocTh NpIMBIX (6 gacos). 7.1. [Ipu3Haky mapamiensHO-
ctu mpsambiX. 7.2. Ilaterii moctymat EBkimmpoa m akcmoma mapajuIedbHOCTH.
7.3. IIpobnema msaroro mocrynara. 7.4. CBOWCTBa yIioB, 00Opa30BaHHBIX Mapa-
JIENBHBIMU U cekyiet. 7.5. Iloctpoenue npssMmoyronsHuka. 7.6. [Tomoca.

Ypok 56 (1. 7.1. Ilpu3Haky nmapasieIbHOCTH MPSMBIX).

[Mpu3Haky mapamienbHOCTH MPSIMBIX (1. 7.1) — MpOCThIE CIEACTBHS TEO-
PEMBI O BHELIHEM YTIJIe TPeyrojbHUKa. [10ydHuTh 3TH CIEICTBUS YYEHUKH MOTYT
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caMH{, TPHIMEHMB 3HAaKOMBIH MM CIIOCOO OT HMPOTHBHOTO M BCIIOMHUB €mI€ pa3
TEOpEMy O BHEIIHEM yTJIE TPEYTOJIbHHUKA.

Ypoxu 57 u 58 (. 7.2. Ilarenii moctynat EBknna u akcmoma mapauieib-
Hocty; 1. 7.3. IIpo6aema msToro mocrynara).

@opmynupoBKy EBKIMIOM MATOrO mMOCTynaTa eCTECTBEHHO CBSI3ATh C I10-
CTPOEHHMEM TPEYroJbHHUKA [0 CTOPOHE U JIByM yIilaM — IISITBIN MOCTyJaT obec-
MeYUBACT Pa3pelInMOCTb 3Toi 3anauu (m. 7.2). [locne pewenust 3Toi 3a1aun B
. 7.2 cka3aHo, 4TO ceifuac MATHIM MOCTyJAT 3aMEHSI0T aKCHOMOI mapasienbHo-
cTH, GOPMYJIHPYETCs 3Ta aKCHOMa, a 3aTeM W3 Heé BBIBOJSTCS JBa IUIAHMMETPH-
YECKUX CIIEACTBUS: O TOM, YTO [JBE€ IpsMblE, NapaJUICIbHbIE TPEThEH IPAMOH,
napauleNibHbl, 1 O TOM, 4TO IpsMasi, IepeceKarolias OHy M3 JIBYX Napaijeib-
HBIX TIPSIMBIX, TIEPECEKaeT M BTOPYIO M3 HHUX. B KoHIE 1. 7.2 noka3zaHa paBHO-
CHJIBHOCTB IISITOTO MOCTyJaTa (B HEM TOBOPUTCS O HEMAPAUICIBHOCTH MPSAMBIX!)
U COBPEMEHHOH ()OPMYTHPOBKM AKCHOMBI MapauieNbHOCTH. [lo3TOMy B namb-
HelmreM, Koraa TpedyeTcs YCTaHOBUTH HapauICNbHOCTD TPSIMBIX, MOXKHO CCBHI-
JIaThCSI Ha MATHIA HOCTYAT.

CrienabHBIN MYHKT 7.3 MOCBAIMEH UCTOPHH paboT MO MpodieMe MSTOro
noctyinara u co3ganuio H. U. JloGaueBckuM HEEBKINI0BON T€OMETPUU.

Ypox 59 (n. 7.4. CsoiicTBa yriioB, 0Opa30BaHHBIX MaPaUICIBHBIMH U
CeKylIIei).

ConeprkaHHe 3TOTO IIyHKTa BIIOJIHE TPAAULMOHHO. B HEM CHOBa MpUMEH -
eTcsa crnoco0 oT mpoTuBHOTO. CTOWUT OOpaTHTh BHHMAaHHE YYCHHKOB Ha CHITY
3TOTO CIoco0a.

Ypok 60 (1. 7.5. TlocTpoeHue MpsIMOYTOJIHHAKA).

311ech OIMMCaHO TTOCTPOCHUE MPSMOYTOIbHIKA — (UIYPHI JaBHO M XOpO-
II0 M3BECTHOW YYEHHKaM, HO CYyNIECTBOBaHHWE KOTOPOH MOXKET OBITH JIHIIb
Teneps JIOTH4ecKu 000cHOBaHO. IIpn mocTpoeHun MpsIMOYTOJIbHHUKA YCTAaHOBJIECH
€ro NMPU3HAK: YemblpEXY20bHUK, UMEIOWUTI MPU NPAMbBIX Yed, A6NAemcs NPAMO-
V2ONbHUKOM.

Pasnvimu naseamnvl npamoy201bHUKY, AIMEIOIIE COOTBETCTBEHHO PaBHBIE
CTOPOHBI.

Ypox 61 (u1. 7.6. [lonoca).

B nocneanem nmynkre § 7 — 1. 7.6 yCTaHOBIJIEHO, YTO JIBE€ NapajuieibHbIe
NpsIMble UAYT HA MOCTOSIHHOM PACCTOSIHUU APYT OT JApYyra, U BBOAATCS MOHSTHS
noa0Ca U WUPUHA HOJLOCHL.
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§ 8. Cymma yraoB TpeyrojbHuka (4 gacos). 8.1. Teopema o cymme yr-
JI0B TpeyroipHUKa. 8.2. CleacTBHA U3 TEOPEMBI O CYMME YIJIOB TPEYTOJIbHUKA.

Ypok 62 (1. 8.1. Teopema 0 cyMMe YIIIOB TPEYTOJIHHUKA).
Teopema o cymMe YTIIOB TPEYTONBHUKA — BXHEWIIHNA (DaKT eBKIMIOBON
TEOMETPHH.

Ypok 63 (11. 8.2. CrniencTBUS U3 TEOPEMBI O CYMME YIJIOB TPEYTOIbHUKA).

B 3TOM myHKTE MOJTy4eHBl BaKHBIE CIIEICTBUS U3 TEOPEMBI O CYMME YIJIOB
TpeyrojbHUKa: 1) O CyMMe OCTPBHIX YIJIOB IPSIMOYTOJBHOTO TpPEYroJIbHHUKA;
2) 0 BHEIIHEM YTJie TPEyroibHUKa; 3) 00 yrie paBHOOEIPEHHOTO MPSIMOYTOJIbHO-
o TPEYroJbHHUKA.

Ypoxu 64 u 65. Perienue 3agad no marepuany riassl 111

Ypok 66. Kontponpaas padora Ne 4. [TapamnensHocts. CyMMa yTIIOB Tpe-
YTOJbHUKA.
Bapuanm 1

1
1. Beruucaure yriasl Tpeyroiabuuka ABC, ecnn LA = LB = 5 Z£C.

2.  HauepTute nBe mapajienbHbIE MPSAMBIC U CEKYIIYIO UX NpsiMyro. OTMeTbTe
napy BHYTPEHHHX OJHOCTOPOHHMX yrioB. [locTpoiiTe OMccekTpucy Kaxio-
ro U3 HUX. JlOKaXKuTe, 4TO 3TN OMCCEKTPUCHI B3ANMHO NMEPIEHANKYIISPHBI.

3. B tpeyroasauke ABC £A4 = 60°, £C = 80°, CC; — OuccekTpuca TpeyroJib-
Huka ABC, CC,= 6 cM. Haiinute nnuny otpeska BC.

4. B terpasape PABC PA = PB = PC, ZAPB = 40°, ZPBC = 70°. Jlokaxwure,
49TO TPEYroNbHUK ABC — paBHOOSIPCHHBIH.

Bapuanm 2
Breruucnure yriel Tpeyronsnuka ABC, ecniu £A4 = 120°,a LB =2ZC.
Hauepture nBe mapasuienbHbIC MPSAMBIC U CEKYIIYIO UX TMpAMyr0. OTMEThTe
napy BHYTPEHHUX HAKPECT JIeKammx yriioB. [locTpoiiTe OMCCEKTPHCY Kax-
Joro u3 HuX. Jlokaxkure, 9T0 3T OMCCEKTPHUCHI apajuIeIbHEL.
3. B Tpeyronbauke ABC LA = 70°, LC = 75°, AA|, — OuccexTprca Tpeyroib-
auka ABC, otpe3ok BA, =4 cMm. Haiinute nmuHy OMCCEKTPUCHI A4 .
4. B rerpasape KMOP KM = KO = KP, ZKOM = 50°, ZOKP = 80°. okaxu-
Te, 9TO TpeyroidbHUK MOP — paBHOOCAPEHHBIH.

IMocnenaue ypoxu 67—70 (ecnu 1is HUX OCTAHETCS BPEMs) MOXHO IO-
CBATUTH UTOTOBOMY MOBTOPEHMIO MK JlOoMOTHEHNIO K yueOHNKyY. Martepuan ams
HUTOTOBOTO TIOBTOPEHUS MOXKHO B34Th U3 BBenenns k yueOHuky «I'eomerpus, 8»,
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B KOTOPOM KpaTKO IIOBTOPSETCS OCHOBHOE COJIEp)KaHHE Kypca TeoMeTpHu 7
KJacca.

B yueOHmke mMeetcs kpatkoe JlomosiHeHHe. «AKCHOMA NPSIMOYTOJib-
HHUKA M NapajjieJbHOCTh». B HEM naH emé ouH BapuaHT U3JI0KESHUS CoAepka-
HUS TeMsblI [lapannensHocms, T. €. IBYX TOCIEIHUX maparpadoB yaeOHHKA.

3a 1Ba THICAYEITICTUS PEIICHUS TEOMETPAMH MPOOJIEMEBI MATOTO MOCTYaTa
OHHM YCTAHOBWJIM MHOTO Pa3HOOOPA3HBIX YTBEPXKICHHUN T'€OMETPHH, KaXKI0C U3
KOTOPBIX MOXET 3aMEHUTH ISITHIN MOCTYJIAT U TEM CaMbIM MOXET 3aMEHUTh Tpa-
JUIIMOHHYIO aKCUOMY MapajienbHOCTH. C TOUKH 3pEHUs] aBTOPOB U COTIACHO MX
MIPUHIUIIAM, TPAJAUIHOHHYIO0 aKCHOMY MapaJIeIbHOCTH, KOTOPas HE MOXET OBITh
MpOBepeHa Ha MpaKTUKe, CTOUJIO Obl 3aMEHUTh Ha aKCMOMY O BO3MOYKHOCTH I10-
CTPOCHHUS TPSIMOYTOJBHHUKA C 3aJlaHHBIMH CTOpPOHaMHU (MBI OKPY)KEHBI BCEBO3-
MOXHBIMH pPEaJbHBIMH TPSIMOYTOJHHUKAMH, CACTAHHBIMH PYKaMH YeJIOBEKa).
B HeKOTOpHIX paHee H3MAHHBIX HAIMUX YIeOHWKAX MBI YK€ IIUTH 110 TaKOMY ITyTH,
mpudéM Kak y4uTeNsd, TAK M YYCHHKH XOpPOIIO pabOoTald IO 3TUM ydeOHUKaM.
B akamemmueckoM ydeOHHKE MBI gaéM o00a BapHaHTa HM3IIOXKEHHS TeMbl [lapai-
JlelbHOCMb. YIUTENb MOKET BBIOPATh TOT ITyTh, KOTOPEIA eMy OOJIbIIle HpaBUTCH,
WA CPABHUTH ¢ YICHHUKaMU 00a 3Tux myTd. OOCyx/ast ABa pa3IHyYHBIX MOX0a
K U3JI0KEHUIO TeMbl [lapannenbhocms, YIUTEIh BMECTE C YICHUKAMH BBITTOTHUT
HCCIIeIOBaHUE MO MPoOIeMe MATOro MOCTyIaTa.

B nepBom nynkre JlononHeHUsT POPMYTUPYETCS AKCUOMA NPAMOY2OTbHU-
Ka: o JO0BIM JIBYM OTpE3KaM @ U b MOXKHO MOCTPOUTH MPSIMOYTOJILHUK CO CTO-
poHamu a U b. Bo BTOpOM IyHKTE CHadana JOKa3bIBaeTCs, YTO CyMMa OCTpPBIX
YTJIOB TPSIMOYTOJBHOTO TPEyroNbHUKA paBHA 90° (mocTpamBasi ero IO TpPSMO-
yTOJNIEHUKA). A 3aTeM, pa30uBasi BBICOTOH OO0 TPEyrolbHWK HA JIBa IPSMO-
YTOJIEHBIX TPEYTOJNBHUKA, IOJIy4aeM, 94TO CyMMa YIJIOB JIOOOTO TpEeyroibHUKa
paBHa 180°. Hakonen, B m. 3 J[lomosiHEHUs! JOKa3bIBa€TCs €IMHCTBEHHOCTH
napajuiesIbHOM npsMOi.

Hrorn

3aBepmaeTcs Kype 7 knacca. Beigenum 0CHOBHOE, M3yU4eHHOE CEMHKIIACC-
HUKaMU, BCIIOMHHUB, KaKH€ 3aJ]a4¥ Mbl CTABHIIU MIEpPE KypCOM IeOMETPHH.

Bo-niepBbIX, MKOIPHUKHA HAYYUIUCH CTPOUTH (PUTYPHI C TEMH WIIH MHBIMHU
CBOMCTBaMH.

Bo-BTOpEIX, OHU CTaIH JJOKA3bIBaTh, YTO IOCTPOCHHBIC (UTYPHI 00TaIAI0T
TpeOyeMBIMU CBOVCTBAMH.

B-TpeThux, yu4eHHKH y3HaIH 00 aKCHOMaX, Ha KOTOPBIC OMUPAIOTCS JOKa-
3aTeNbCTBA OCTAIbHBIX MPEAJIOKEHUN T€OMETPUU.
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B-4eTBEpTHIX, ONMpasCh Ha 3TU AKCHOMBI, ydalluecs NOKa3ald IEBATh
TEOPEM U BBIBEJIM MHOTHE CIECICTBUS U3 HUX.

B-1AThIX, ITKOJIBPHUKY HA4aJIN 3HAKOMHUTBCS C CHMMETpHEH QUTyp.

B-1mecTsIX, OHM HAy9HMINCHh BUAETH U PHCOBATH TEOMETPUIECKUE (DUTYPBHI.

B-cenpMBIX, TTOBBICHIIACH JTOTHYECKAs KYIbTypa YJAIIUXCs: OHU y3HAIHU O
B3aUMHO OOPATHBIX YTBEPXKICHUAX, O CIIOCOOE JOKA3aTEIbCTBA OT MPOTHBHOTO U
0 Jpyrux o0IeMaTeMaTHYeCKUX MOHATHSX.

B-BochMBIX, penias pa3HOOOpa3HbIE 3a/lauu, BEIOMpasi pa3MuHbIE CIOCO-
Obl UX PELICHNUS, CEMUKIACCHUKY MOCTOSHHO Pa3BUBAJIM CBOW YMCTBEHHBIE CIIO-
cOOHOCTH.

Hakowen, B-IeBATHIX, OHH HAayaJld 3HAKOMCTBO ¢ 0Oraroii ucropueil reo-
METpUH, y3HAIHU O €€ IPUMEHEHHUAX B IPAKTHKE.

3TO XOpOMKWii UTOT 3aHATHI TeoMeTprell B 7 Kiacce W MPOYHBIA (yHIa-
MEHT U1 €€ U3yUCHUs B JalbHEHIIEM.

2. Pemienne 3aga4v yueOHMKA M OTBeTbl K HUM
Beeaenne. Uro Takoe reomMeTpus

6. Eciin ouH 113 1BYX KyOOB COJIEP)KUT APYroil Ky0, TO UX 00beJUHEHHEM
Oynet OoubInii KyO, a mepeceueHneM — MEHBIIHH KyO0.

7. a) MoxHO; 0) MOXHO; B) HEJTb3s1.

8. a) MoxHO; 0) MOXHO; B) MOXHO; T') HEJIB3I.

9. HwnmHp: a) MoXHO; 0) MOXHO, B) Henmb3s. KoHyc: a) MOXHO;
0) HeNb3s; B) MOXKHO.

I'1asa I. Hayana reomerpuu
§ 1. Otpe3kn

1.1. a) 6; 6) 9; B) 6; 1) 10; 1) 18; e) 30.

1.2. a) BC umeer oburyto Touky B ¢ AB u ¢ BB u oburyto Touky C ¢ CC
u CD; 6) otpe3ok AC; umeeT 001y Touky A ¢ péOpaMu, UAYIIUMHU U3 ITOH
TOYKH, ¥ 0011yt0 Touky C) ¢ pédpamu, UAYIIUMHI U3 ITOH TOUKH.

1.3. C otpeskom AC, (BC) He mMeroT o0mux Touek pédpa, He MMEIoIIHe C
HHUM OOIINX BEPIINH MapajuIesenue1a.

1.4. Her, He JIexKuT.

1.7. OTpe3ok ¢ MOBEPXHOCThIO KyO0a MOXET HE HUMETh OOLIMX TOYeK,
MOXET UMETh OJIHY WJIM JBE OOIIME TOYKH, a TAKKE UMETh OECKOHEYHOE YHCIIO
00ImuX TOUEK.

1.8. Otu Tpu muaronanu Kyba InepecekaroTcs B OJHON TOUKE.

1.9. a) Tpu otpeska; 6) cTano 6 OoTpe3KoB — 100aBHIOCH TPH OTpE3Ka.
B) B aT0i1 3amaue noocuumuigarom napsl TOYeK (KOHIIBI OTPE3KOB), COCTABICHHBIE
13 3a/laHHOM COBOKYITHOCTH TOHYEK, nepeuuciss 3TH mapbl. Ecnu Touek cramo n
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(x yxe mMeBmIHMCS 7 — | TOUKam IOOAaBHIM emIE OAHY), TO YHCIO OTPE3KOB
Bo3pocio Ha n — 1. Beero umcno S map u3 n Touek paBHO Takoi cymme: (n— 1) +
+(n—2)+..+2+ 1. 3Ty cyMMy YK€ MOXXHO CUHTaTh OTBETOM. UTOOBI HailTh
Oonee KpaTkyroo (HopMyly Ais CyMMBI S, HamumieM e€ emE pa3 co ClaracMbIMHU,
UOymuAMHU B obpatHOM mopsiake: S=1+2 + ...+ (n—2) + (n— 1). Toroa craHo-
BHTCS ICHO, 4TO 25 = n(n — 1), mockomeky (n — 1) + 1 =n, (n—2) +2 = n, ...,
2+(m-2)=n,1+ (n-1)=n. Cnenosarensro, S = 0,5n(n— 1).

1.10. a) Orpeskom AB; 6) nmpsamoii AB.

1.11. 4.

1.12. [Ia nyua — CA u CB.

1.13. Tpu npsmsele u 12 nyueil.

1.14. Tpu unn oxHa.

1.15. Tpeyromsauk ABC (puc. 1). Crexyer oOpaTuTh BHUMaHHE Ha TO,
YTO OTPE3KH, UIymne u3 Touku C B TOUKH OTpe3Ka AB, 3anoansaom TpeyroabHUK
ABC.

Puc. 1

1.16. ITocnenoBaTenbHO PAcCMATPHBAIOTCS TaKUe CIydad: a) BCE YEThIpe
TOYKH JIeKaT Ha OJHOHN MpAMOil — Torna mpsiMas oaHa (puc. 2, a); 6) Tpu TOUKU
JIeXKaT Ha OJIHOM IIPSIMOM, a 4eTBEpTas JIEXKUT HE HA 3TOH NPSAMOU — TOrAa Ipsi-
MBIX 4eTbIpe (puc. 2, 6); B) CpeAM YETHIPEX TOUYEK HET TPEX, JISXKAIINX HA OTHOU
MIPSIMOIi, — TOTJa NPSIMBIX IIECTh (pHC. 2, 8).

a) 6)
D
A B C D
T A B\ C
Puc. 2

1.17. Pemienue Takoe e, Kak B IpeplIyIIel 3a1aue.
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1.18. a) CHOBa MOACYUTHIBAIOTCS Maphl Touek — 10 map U3 MATH TOYEK.
6) Ecmm touex n, To, Kak B 3amade 1.9, umcno npsmeix pasHO 0,57(n — 1). IIpu
n=6ux 15 anpun=7wux21.

1.19. Eciu getpipe mpsMBIe JISKaT B OJHOW INIOCKOCTH, TO MOXET OBITh
CTOJIBKO XK€ TOYEK MEePECEeUEHHs, CKOIBKO Map MPsIMBIX, T. €. IecTb. Eciu e oHn
HE JIeXKAaT B OJHOH IIOCKOCTH, TO y HUX HE 00JIee YEThIPEX TOUEK MEPECEUCHHUS.

1.21. OxpyxHoctu ¢ enTpom O u paguycom OA.

1.22. Pemienue naét pucyHoK 54 ydeOHUKA.

1.26. Touxku X 3amonHsAT: a) OTpe3oK AB; 0) yy4, HONOTHUTEIBHBIN
K Ty4y BA.

1.27. Touxu X 3amonHAT: a) oTpe3ok CB, cepeanHON KOTOPOTro sSBIsSETCA
TOUYKa A; 0) Ty4H, TOTMONHUTENbHBIC K TydyaM BA u CA.

1.28. Touku X 3anonsAaT oTpe3ok MB, rane M — Takasi Touka oTpe3ka AB,
yto AM = CD.

1.29. Otpesok CB u otpe3zok MK, rne AK = AC n AM = AB.

1.30. JIyu CA, raoe Touka C — cepeuHa oTpe3Ka AB.

1.31.AB<AC< AC,.

1.32. ¥V npsMOyTONBEHOTO TapaivielieluIieia MOTYT OBITh paBHBIMH JpPYT
apyry Toabko 4, 8 win 12 pédep.

1.37. a) Hano: AC = BD. Jloxazats: AD = BC. Ecnu Touku C u D coBma-
1, To oueBUIHO, uTo AD=BC. Ecnu Touku C u D He COBMaju, TO JJIsl pacioo-
xeHus Touek C u D MoryT npenctaButhes Takue ciaydan. 1) Orpeskun AC u BD
00mumx Touek He umeroT (puc. 3, a). Torna AB = AC + CBu AB = AD + DB, a
moromy AD = BC (akcuoma 3 EBkmmna). 2) Pasnbie otpeskun AC u BD umerot
obmmit otpezok CD (puc. 3, 6). Torma AC = AD + DC u BD = BC + CD, a
notomy AD = BC (akcuoma 3 EBximnma). 6) B stom ciydae npumensem
akcuomy 2 EBxinja.

a) 0)
A C D B A D C B
Puc. 3

1.38. IIponeneBTika npeodpa3oBaHusi TOMOTETHH. AKKYpaTHbIE TIOCTpOe-
HUS U U3MEPEHUs JOJDKHBI JaTh Takue pe3ynbratsel: MN = 2BC u PQ = 3BC.
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1.41. Puc. 4.

a)
iy .
C  AC—6em B
6)
i
C A B D
AC=6cm BD=6cMm
Puc. 4
1.42. Puc. 5.
LY —AC=
1) % 4 4 AB=AC=2cun
9) p24 LU AR = AM = 3 oM
K A M
AQ=AM =3 cm
3) LY
P @Q A M AP=AN=4cm
Puc. 5
1.43. Puc. 6.
& sy . AD=BC=3cm
A C D B
®) AK=AD=BC=-3
U, —AD=BC—
M A C D oM
B) %
M A B AM=BK=3cm
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1
1.44.AB=BC=CD= -AD= lAC = lBD.
3 2 2
1.45. a) 24 mM; 6) 68 MMm.
1.46. a) 48 mmM; 0) 16 MM; B) 64 MM.
1.47. Puc. 7.
A C B CA=8cm
i N " CB=4cm
A B C CB=12cm
N N " AC=24cm

Puc. 7

1.48. Ilpu pemieHnu 3a1a4 «a» U «0» yUYCHUKH JOJDKHBI TOHATH, YTO JJIH-
Ha 00BEIUHEHUS ABYX MEPEKPBIBAOIINXCS OTPE3KOB MEHbBIIIE CYMMBI UX JUIMH Ha
JUIMHY ux obmiei yactu. [loaTomy B ciyuyae «a» IJIMHA OOBEIMHEHHUS paBHA
5+6-2=9, aB cirydaec «O» [IMHA TTepecedeHus paBHa 5 + 6 — 10 = 1.

Ecnu B 3amaue «B» HEM3BECTHYIO JJIMHY BTOPOTO OTpe3Ka 0003HAYMTH de-
pe3x, Tox +4 =7+ 1. IloaTomy x = 4.

1.49. a) Puc. 8, a.
0) Puc. 8, 6 n s.
B) Ecm a > b, o d = 0,5(a — b) (puc. 8, 2).

Ecmm a < b, to d = 0,5(b — a) (puc. 8, 0). Oti HopMyIBl MOXKHO 00BEAH-
HUTH TakK: d = 0,5|a — b|.
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a)
D *

AC=10cm,CB=2cm,AD=6cM,CD=10—-6=4cn

0)

A C D B
AC=3cMm,CD=1cm,AD=AC+CD=4cnm
BD=AD=4cm,CB=CD+DB=5cM

B)

A D C B

AC=3cM,CD=1cm,AD=AC—-CD=2cMm
BD=AD=2c¢cm,CB=BD—-CD=1cm

r)

A D C B
AC=a,CB=b,a>b,AD=DB=aT+b>b,
¢D-BD-CcB=%}b p-a-b_g

2 2

)

A C D B
AC=a,CB=b,a<b,AD=DB = “'2”’>a,

CD=-AD-AC=%50_4-bsa g4

Puc. 8



1.50. ITyctp Touka C pa3buBaeT OTpe30K AB UIMHOW a Ha OTPE3KH
AC=c u CB=b (puc.9). [lockoneky AC + CB = AB, 10 ¢ + b = a. [TycTs TOUKA
K — cepenuna otpe3ska AC, a touka M — cepeauna otpe3ka CB. Torna
KM=KC+ CM=0,5¢+0,50=0,5(c + b) =0,5a.

c c b b
A 2 K 2 C 2 M 2 B

Puc. 9

1.51. Tlomarass miIWHBI CTOPOH TPEYTOJBHUKA PaBHBIMH d, b ¢, WMeeM
a+b=10,b + c =10, ¢ + a = 10. CknaapiBasi 3TH PaBCHCTBA, MMOJy4acM, 4TO
2(a + b + ¢) = 30. ITosTomy mepumetp a + b + ¢ = 15 (cM), a AIHHA KaXI0# CTO-
PpOHBI paBHa 5 cM.

1.52. a) 4a; 0) yBenmuutcs Ha 4x; B) yMEHBIIUTCS Ha 4y; T) yBeIMUUBAECT-

1
csa B kpa3; 1) 4 < p < §; ) UIMCHWINCh Ha Zq; ’K) CTOpOHA YBEIHMYUIAch

B IISITh pas.

1.53. Ilyctp u3BectHbI pacctossHusI AB 1 BC. Tpebyercs Haiitn AC. Ecim
Touka B nexut BHyTpH oTpe3ka AC, To anuHa AC paBHa cCyMMe pacCTOSHUN AB
u BC: AC = AB + BC. Ecnu Touka B nexut BHe otpe3ka AC, To anuHa AC paBHa
MOJyJIO pa3HocTH paccTtostHui AB u BC (puc. 10).

a) p A C AD = BC - AB,
BC > AB;
6) 4 c B AC=AB - BC,
AB > BC;
AC=|AB - BC|
Puc. 10

1.54. Ilycts @ — nnuHa OoTpe3Ka, a X ¥ y — JUIMHBI ero JacTei. a) Ecin
x=ky,okyty=a,y=a:(1+k,x=ka:(l+k).06)Ecmx—-y=>b,To

1 1
x= 5 (a+b)yny= 5 (a — b). Eciu Touka C JIexuT BHE 0Tpe3ka AB = a Ha ny4e

AB, o AC = x u BC = y, © MOXHO 3aJaTh OTHOIIEHWE X : y = k, a Torma
ky—y=a,y=a:(k—1),x=ka: (k—1). BaToM ciryuyae MOXHO TaKxe 3a7aTh

1 1
xX+y=b,aTakKaKx—) =da, TO X = 2 (a+b)yny= > (b-a).
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1.56. a) BpriT 21 cronb. IIareii or koHHmA cTONO yHanéH OT KOHIA Ha
4 m. [losTomy ot Hayana oH ynanéH Ha 16 M (20 — 4 = 16). JlecaTsrii oT Hagana
cTo0 ynanéH oT HaJaia Ha 9 M, U AECATHIH OT KOHIIA CTONO yAalI€H OT KOHIIA Ha
9 M. [TosTOMY paccTosHHE MEKAY 3TUMH cTOI0aMu paBHO 20 —9 —9 M, T. e. 2 M.
0) 298 cTo60B.

1.58. Ecam B OCHOBaHMM IUpaMMIbl KBaapaT CcO CTOPOHOH 5 cM
(10 cm), To 6okoBOe pedpo mupamusl paBHo 15 cM (10 cm). Takue mupamusl
MOYKHO ITOCTpOUTh. ECii ske OCHOBaHWE IUpaMHIbl PaBHO 15 cM, To mupamuny ¢
OOKOBBIM PeOpPOM 5 CM MOCTPOMTH HeNb3s. B o0meM cityyae y Takux mUpamuj
060KOBOE PEOPO MOIKHO OBITH OOJIBIIE MMOJOBUHBI TUATOHAN KBapaTa, KOTOPBIHA
SABJIACTCSA OCHOBAHUEM IMUPAMU/IBI.

1.61. Tpu (puc. 11).

D, D,

AC=BD=AD,= BD,
BC=AD=BD,=AD,

Puc. 11

1.62. YetsIpe paBHBIX APYT APYTY TPEYTOJIBHUKA.
1.64. MoxHO Tak: 1Ba YETHIPEXYTOJIbHUKA PAaBHbI, €CJIM PaBHBI UX COOT-
BETCTBYIOIINE CTOPOHBI U COOTBETCTBYIOIIHE AUArOHAIH.

1.65. Ilycte AABC — ocuoBanme mmpamunsl PABC, AB = AC u
P4 = PB = PC. Bo3moxHub! crenytomue ciydau. 1) AB # BC, AB # PA. Torna
nBa paBHBIX TpeyronsHuka: APAB = APAC. 2) AB # BC, AB = PA. Torna nse
mapbl PaBHBIX TPeyroabHUKOB: APAB = APAC u AABC = APBC. 3) AB=BCn
AB # PA. Torma APAB = ANPAC = = APBC. 4) AB = BC u AB = PA. Torna Bce
4 rpaHy IUpPaMU/IBI PaBHEI APYT APYTY.
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1.66. Puc. 12.

D
D
A c
A c
B B
AABD = ABAC AABD = AABC
Puc. 12
1.67. Puc. 13.
AB + BC, c
AB = AC,
AC + BC;
AB=DC, 4 AABC=AABD =
AC=BD, Y =ABCD=AACD
AD=BC
Puc. 13

§ 2. OkpyxHoctb 1 kpyr. Chepa u map

2.2. Ha tpu vactu (puc. 14, a, 6). Ha tpu gactu (puc. 14, g, 2) win Ha
4eTbIpe yacTu (puc. 14, 0).

Oo Co o
| -

Puc. 14
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2.3. Ecnu 1Be OKpYKHOCTHU paBHBIL, TO CJIy4yaeB, AaHAJTOIMUYHBIX CIydasM Ha
puc. 14, 6 u 14, 2, Her. JIBe paBHBIE OKPYKHOCTH Pa300BIOT INIOCKOCTH OO Ha
TpH 9actH (puc. 15, a, 6), mudo Ha geTsIpe (puc. 15, 8).

Puc. 15

2.5. OtBet naér puc. 11 k 3agaue 1.61.

2.7. Kpyr ¢ uentpoM O U pagnycoM a.

2.8. a) Okpy)HOCTB ¢ eHTpoM O U paguycoM, PaBHBIM IIOJIOBHHE Palny-
ca UCXOJHOM OKPYXKHOCTH; 0) KOHIIBI, OTJIMYHBIC OT TOUYKH (), 3aMONHAT OKPYX-
HOCTH ¢ IeHTpoM O ¥ paguycoM, paBHBIM YIBOCHHOMY PaHyCy HCXOJHOH OK-
PYKHOCTH.

2.9. OTU OKpPY>KHOCTH PaBHBI.

2.10. OTH LEHTPHI JIeXKaT Ha OJJHON MPSAMOH.

2.11. HauMeHbmuii paguyc UMeeT OKPY)KHOCTb C IIEHTPOM B CepeauHe
JaHHOTO oTpe3ka. OcTanbHble OKPYKHOCTH UMEIOT JII0ObIE OOJIbILINE PaJnyChl, a
MIOTOMY OKPYXXHOCTH C HaUOONBIINM PaJIyCOM HET.

2.12. [lupuHa KoNbla MEXIAY JIBYMS KOHLUEHTPUYECKUMHU OKPYHKHOCTS-
MH — 3TO Pa3HOCTh UX PaJILyCOB.

2.14. TIo OKpy>XHOCTH, KOHUEHTPUUYECKOH C JAHHOM.
2.15. Mo>kHO: Bpamath HaJO JIUCT OyMaru BOKPYT OJHOM M3 HOXKEK IUp-

KyJIsl.
2.16. Hago y4yuTbIBaTh, YTO Kaxk/as Iapa TOYEK HAa OKPYXHOCTH 3alaéT
JIBE TYTH.
2.18. Puc. 16.
D c
A B
Puc. 16
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2.20. B m1ockocTH OKPYKHOCTD H TIpsiMasi MOTYT UMETh 00 ABE 00IIne
toukH (puc. 17, a), mubo oxgHy 061yt TouKy (puc. 17, 6), 160 HE UMETh OOITIX
Touek (puc. 17, ).

: ; Q) B) Q
Puc. 17
B mnnockocty Kpyr M mpsiMas MOTYT HMMeETh JMOO oOmmuii oTpe3ox

(puc. 18, a), n1bo oxHy obmIyI0 TOUKy (pHc. 18, 6), MO0 HE UMETh OOIIUX TOYEK
(puc. 18, 8).

Puc. 18

Ecnu npsiMast He JISKUT B INIOCKOCTH OKPY>KHOCTH (Kpyra), TO OHA MOXET
00 MMETh C OKPYXKHOCTBIO (C KpyroM) ofHy OOMIyI0 TOYKY (KOTJa 3Ta TOYKa
SIBIISICTCS TOYKOW IEepecedeHus] MpsIMOi C IDIOCKOCTBIO, puc. 19, a), nubo He
HUMETH C OKPYKXHOCTBIO (C Kpyrom) o0Imux To4ek (puc. 19, 6).

[ f

Puc. 19
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2.21. Ha pucynke 20 nepeyuciieHbl BO3MOXHBIE CIIydau.

a)
1) 2) 3) 4)
6)
1) 2) 3) 4)
o
Q) ® o

Puc. 20

2.22. CexTopoM, OOJIBIIUM MOIYKPYTa, HIIH KPYTOM.

2.23. Ecnu n1Ba ceKTopa UMEIOT OOIIUH paimyc, TO WX OOBEIHMHEHHE —
9TO HOBBIN CEKTOP, €CJIM TAKOTO pajiyca HET — TO JTO JIBa UCXOJHBIX CEKTOPA.

2.24. JIn6o cextop, b0 Tuamerp.

2.25. JIubo cextop, mud0 paguyc, 100 ToUKa — IIEHTP Kpyra.
2.26. [1a, monykpyr SIBJISIETCS U CEKTOPOM M CErMEHTOM Kpyra.
2.27. [la, Ha JiBa MOTYyKpyTa.

2.28. a) /IlnameTp kpyra — camasl JUIMHHAs €r0 Xop/a; 0) caMoil KOPOTKOH
XOpJIBI B KpyTe HET; B) 11a; T) J1a; 1) Ja.

2.29. JIBe nyru OfHOW OKPY>KHOCTU MOXHO Ha3BaThb PaBHBIMH, €CJIU, BO-
TIEPBBIX, UX CTATHBAIOT paBHBIE XOPABI M, BO-BTOPBIX, 00€ 3TH Iyru Jmbo He
GoJIbIlIe TTOJIYOKPYXHOCTH, JINOO 00e OHM HEe MEHbIIE NOoIyoKpykHOCcTH. Cepe-
JIMHA yTH — 3TO TOYKa, KOTOpast pa30uBaeT e€ Ha paBHbBIE TyTH.

45



2.30. a) 3 wimm 4; 6) 4, 5, 6 wm 7. YeTpIpe XOpasl MOTYT pa3OUBaTh KPYyT
HA IIATh, IECTH, ..., OMUHHAIIATE YacTel (puc. 21).

X
SNy

Pnc. 21

2.31. a) /IBe; 6) ABe; B) OHY; T') HU OJHOM.

2.42. To, 4TO LUEHTPaIbHO-CUMMETPUYHBIE MPSAMBIE U MIJIOCKOCTH IMapa-
JIeTIbHBI, YUEHHKH ITI0Ka J0Ka3aTh He MOryT. [103TOMy 3/1€Ch 3TH YTBEpKICHHS
OCTArOTCs [UIsl HUX Ha HMHTYUTUBHOM ypoBHe. [lo3aHee oHM OyayT JOKa3aHBbL.

2.43. YueHuK onmmbaeTcss — OKPYKHOCTh JIOJIKHA JIS)KaTh B HEKOTOPOI
IUTOCKOCTH, a JINHUS Ha cpepe He 00s13aHa J1exKaTh B HEKOTOPOH TIIOCKOCTH.

2.44. Puc. 22.

1) 06mux Togexr HOT 2) ogra o6myas ToUKA 3) myra (gua cheprr) wim
CerMeHT (14 mapa)

Puc. 22
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2.45. a) Puc. 23; 0) puc. 24; B) puc. 25.

1) 06mux ToueK HeT 2) ozaa 06masn Touxa A 3) orpesox AB

=

&
N

Puc. 23

1) o61mux Touex HET 2) opHa o6man TouKa 3) ase obmue ToTKN
4

/ S

Puc. 24

1) o6mux Touex HeT 2) oxEa 06masa ToUKa 3) obuuit Kpyr

"7
[/

o
e

Puc. 25

2.46. a) OTpe30K MOXKHO TIOJYYUTH B MEPECEUYCHUH IIapa C OTPE3KOM, C
JIy4OM WJIM C NPSIMOM; 0) Kpyr MOXHO ITIOJIy9HTh B IIEPECEUEHHN IIapa ¢ KPyrom,
C IUIOCKOCTBIO, C TOJIYIJIOCKOCTBIO M C JIPYTUMHU IUIOCKMMH (HUTypaMH, cOnlep-
XKAIMMU KPYT; B) €IMHCTBEHHYIO OOIIYIO TOUKY C IIIAPOM MMEET, HallpUMeEp, JIF0-
0011 0TpPE30K, Y KOTOPOTO OJMH KOHEI[ JIOKUT Ha IOBEPXHOCTH IIapa, a BCE OC-
TanbHbIE TOUKU HE IPUHAIEkKAT HIapy.
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2.47. Puc. 26.

8) ofmux ToueK HeT 6) omEa oBimas ToTKa B) o6masi OKPYHHOCTD

N AN
o €
N

2.48. Ilycte cdepa S pammyca R uMeeT CBOMM LEHTpPOM TOuky O
(puc. 27 Ha c. 46).

0OX=0X,=0Z=0Z,=R

OY=0Y,<R

Puc. 27
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HoxkaxeM, 4To Touka O SBISETCA LEHTPOM CHMMETpHH U cdepsl S, n
orpaHudeHHOro €0 mapa 7. YToOsl JOKa3aTh 3TO, HAAO yOEAUTHCS, UTO IS JIFO-
601t Toukn X (Y) chepsr S (mapa 7) cuMMeTpudHas €ii OTHOCHTEIBHO TOUKH O
touka X; (Y;) Toxe sBmsercs Toukod cdeper S (mapa 7). Tak Kax
OX,= 0X (0Y,=0Y)u OX=R (OY £R), 70 OX;= R (OY, < R), 1. . Touka X
(Y)) sBrsieTcs Toukoit coeprr S (mapa 7).

310 mocTaTouHO ()OPMANBbHOE AOKA3aTENBCTBO MOJKHO MAOMOJHHUTH Ha-
TJIIHBIM TIPEICTAaBICHUEM O TOM, 4TO cdepa (M Imap) COCTOMT W3 Hap TOUEK,
CHMMETPHUYHBIX OTHOCUTENBHO LeHTpa O: X u X, Zu Z; (Y u Y;). Cummerpuu-
HBIE OTHOCHUTEJIbHO IIEHTPa TOYKU Cepbl SBISAIOTCS KOHIAMU AMaMeTpa cdepbl
(IMameTpanbHO TMPOTHUBONONOXKHBIMHU). Ecin ¢opMaibHOE 0Ka3aTenbCTBO HE
MIPOBOAUTCA, TO MOKHO OT'PaHUYNUTLCA OTUM HAIJIAAHBIM MPCACTABJICHUCM.

2.49. JIrobas miIockocTh, MpoXonsias yepe3 TOUku A W B, mepecekaer
cdepy Mo OKPY)XHOCTH, TaK KaK TaKMX IUIOCKOCTeH OECKOHEYHO MHOTrO, TO H
OKPY>KHOCTEH, MPOXOIAIIHX Yepe3 TOUKH A ¥ B, OECKOHEYHO MHOTO.

2.50. Ecnu Toukn 4 u B He AMaMEeTpallbHO MPOTHUBOIIOJIOXKHBIE, TO YEPE3
HUX Ha cdepe S ¢ neHTpoM O NMPOXOAMT CIUHCTBEHHAs OOJbIIAs OKPY>KHOCTB!
OHa TIOJYYaeTcs B IepecedeHuu chepsl ¢ miockoctsio AOB (puc. 28, a). Ecmu xe
TOYKH 4 W B nuaMeTpanbHO NMPOTHBOIOJIOXKHEL, TO HEHTP O JEXHUT Ha OTPE3Ke
AB u mobas TIOCKOCTh, MPOXOAAIIas depe3 mpsMyro AB, mepecekaeT S 1o
0O0JIBILION OKPY)KHOCTH, MPOXOJIsleii uepe3 Touku 4 u B (puc. 28, 6).

Puc. 28
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2.51. Ha getbIpe 1BYyYyTrOJbHUKA.

2.52. Tpu OombIne OKPY>KHOCTH, HE MIPOXOIALINE Yepe3 OJHY TOUKY, pa-
300610T cepy Ha 8 gacteil. Ecnm mpoBecTH emeé oaHy, 9eTBEPTYIO OKPYKHOCTB,
TO TPH TIPEIBIAYIIHE pa3oOboT e€ Ha 6 IyT, M K BOCBMH 4acTsAM JOOaBHUTCS emié
mIecTs, T. €. cTaHeT 14 gacteil. U nanee, mo0aBisas K 7 yKe UMEIOMIAMCS OKPYXK-
HOCTSIM eI OJHY, MOJy9aeM, YTO OHH pa30mBaroT e€ Ha 27 4YacTel, a moTomy
nobaBiseTcs K yxxe uMeromumcst 2n yacted. @opmyna nomyuntes takas: 2 + 2 +
+44+6+8+...+2n=2+nn+1).

§ 3. Yrasl

3.7. Otu nyuu 3anonsat yron AOB.

3.8. ¥ rpasneii TpeyroiapbHON TUpaMubl 12 yrios.

3.9. V rpaneit ueTbIpEXyroybHOM mupamMus! 16 yrios.

3.10. a) Ha mpocreiimem ypoBHE MOKHO CKa3aTh, HAIIPAMEP, TaK: BCE pa3-
BEPHYTHIC YIJIBI PABHBI APYT APYTY; MOATOMY €CIIH W3 HHUX yIaluTh (OT HUX OT-
HSTB) PaBHBIC APYT IPYTY YIIIbI, TO OCTaBIIMECS CMEXHBIE UM YTIIBI TOXKE OyIyT
paBHbI (akcuoma 3 EBkimpa).

Ho M0HO 1aTh 1 CTpOroe 10Ka3aTelabCTBO, OMUPAsICh HA aKCHOMBI 00 yT-
nax.

o Ilycte paBabl L0 u £0,;. Torna (10 cBOMCTBY paBHBIX yTJIOB) PaBHBI H
UX COOTBETCTBEHHBIE XOpAbl AB u 4B, (puc. 29).

B
o * y
B,
|
01 ' Al
Puc. 29



Paccmorpum yriet BOM u B0 M, cmexusie ¢ yraamu O u Oy, monaras,
gro OM = O M, (puc. 30).

M, O, ' A,
Puc. 30

Torna orpesku BM u Bi{M; — cOOTBETCTBEHHBIE XOPAbl 3TUX yrios. Tak
kak £BAO u £B1A4,0, uMeI0oT paBHBIE COOTBETCTBEHHBIE XopaAbl OB u OB, T0
£BAO=2/B 4,0, (o npusHaKy paBeHcTBa yrioB). Ho otpesku BM u B\M; —
COOTBETCTBEHHbIE XOPABI paBHBIX yrioB BAO u B14,0;. Ilo cBOICTBY paBHBIX
yrinoB BM = B{M,. A Tak Kak 3TH paBHbIE OTPE3KH SIBJSIOTCS U COOTBETCTBEH-
HBIMH XopAamu yriioB £BOM u /B,0O,M;, T0 N0 TpHU3HAKy paBEHCTBA YyTJOB
£ZBOM = /B0 M,. 0) SIBnsieTcs CIECTBUEM MMyHKTA «ay. W

3.18. Hampumep, MOXKHO IMOCTYNHUTH TaK: MOCTPOHUTH 000 yron O u
MIPOBECTH JIIOOYIO OKPYXXHOCTB S ¢ 1IeHTpoM B Touke O. Ctopons! yria O mnepe-
CEKYyT 3Ty OKPY>KHOCTh B HEKOTOPHIX Toukax 4 u B (puc. 31). [locnemoBarensHO
CTPOHMM XOpABI OKPYKHOCTH S, paBHBIE XOPIE AB, 1 MPOBOJUM UYepe3 X KOHIIBI
n3 Touku O yun. OTH JIyun U OyIayT OrpaHUYIMBATH YTJIbl, paBHbIE yriry O.

A

Puc. 31
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3.19. LOBC = ZOCB (no omIpeAeneHUI0 paBeHCTBa YIJOB). A Torna
Z0BA = ZOCD xax yribl, CMEXHBIE C PABHBIMH YTIIaMU.

3.20. LA = 4B 1o onpeneneHnIo paBeHCTBA yIJIOB.

3.21. a) LAOB = ZAOC 1o ompenencHHuI0 paBEHCTBA YIJIOB, TaK Kak
0OA =04, OB =0Cu AB = AC. 6) Jloxa3bIBaeTCsl aHaJIOTUYHO.

3.22. a) OA = P4, OB = PB, AB = AB. llostomy LAOB = ZAPB.
6) OA = PA, OB = PB, OP = OP. Tloatomy LOAP = ZOBP. B) Ecnu pagnycs
OKpYy>kHOCTell He paBHBbI, TO yriasl OAP u OBP paBHsl, HO yriel AOB u APB He
paBHsI (puc. 32).

Puc. 32

3.23. BepéBka cHauana 3aMEHHT LIUPKYIb. [109TOMYy OHa JIaCT BO3MOX-
HOCTH TTOCTPOHTH T TOUKH O), A M B, KOTOpbIE CTPOATCS B PEIICHUH 3a/1a4u
3.15. HarsHyTas BepéBKa 3aMEHHT JIMHEUKY, KOT/Ia HY)KHO OyIeT COCIHHUTH ATH
TOYKH OTPE3KaMH.

3.26. Her, yruiel MOTYT OBITH IPSIMBIMHU.

3.27. a) Buccekrpuca pa3BEPHYTOro yrila COCTaBISIET C €0 CTOPOHAMH
npsiMoit yroin. 0) buccekTpuca yria, MeHbIIEro pa3BépHYTOro, COCTAaBISIET C €ro
CTOpOHAMH OCTPHIN yros. buccektpuca yria, OOJbIIero pa3BEPHYTOr0, COCTAB-
JISIET € eT0 CTOPOHAMH TYIIOH yToJI.

3.28. Ha murockocTH 3TO BEPHO, a B MPOCTPAHCTBE HET: HAIIPUMEP, YTJIbI
COCEIHUX IpaHel Ky0a He CMEXKHEIE.

3.29.24.
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3.30. Bce numaronanu rpaHeil KyOa SBISIOTCS COOTBETCTBEHHBIMH XOpaa-
MH PaBHBIX JpYyT APYTy HpsAMBIX yriioB. IloaToMy Bce nuaroHanm rpaHei KyoOa
PaBHBI MEXKAY cO0Oii.

3.31. Ilycts ABCD — xBazpar (uu pom0). Paccmorpum AABC u AADC:

AC = AC, AB = AD, BC = DC. llostomy £BAC = ZDAC (110 onpenencHuo pa-
BEHCTBA yTJIOB).

3.32. Ilycte ABCD — xBazapar (unu pom0) 1 O — TouKa IepeceueHus
ero guaroHaneil. Tak xak £BAO = £ZDAO (unpensinymas 3amava), AB = AD n
AO = AO, 10 BO = DO Kak COOTBETCTBEHHBIE XODPJIbl paBHBIX YIJIOB. AHANOTru4-
HO AO = OC.

3.33. AB = BC = CA xaxk COOTBETCTBEHHBIE XOPJbl paBHBIX YIJIOB. Tpe-
OyeMble paBeHCTBA YIJIOB CIIEAYIOT U3 ONPEEICHUs PaBeHCTBA YIJIOB.

3.34. BepéBka 1 MeJ O3BOJISIOT OTKJIAIbIBATh PaBHBIE OTPE3KH Ha CTOPO-
Hax yria ¥ CPaBHUBATh UX COOTBETCTBEHHBIC XOPbI.

3.35. Cnenyer npoBEpUTh, YTO ITOT YIOJl pAaBEH CMEKHOMY C HUM YIIIy.

3.36. buccekTpuchl JOKHBI IEPECEULCS] B OJTHOM TOUKE.

3.37. lllects nap U3 4eTBEPTEH MCXOJHOIO YIJIa, TPU Hapbl, PABHBIE €r0O

3
IIOJIOBUHE U OJIHA Tapa U3 1 yrina. Beero necsts nap.

3.38. Tpu mpsiMbIX yria.

3.39. IIponomxenue 3anaqun 3.36.

3.40. YerbipéxyronsHuk ABCD, B xotopoM AB = BC = CD = DA.

3.41. Eciu otpe3ku OA u OB ne paBHbl, T0 oTpe3ku AC u BC He ABIAIOT-
Cs1 COOTBETCTBEHHBIMHU XopAaMu. [loatomy yriel AOB u BOC paBHBI He OyIyT.

3.43. JIyu BD, He nexwur B mwiockocTu yria ABCy, a moToMy ero Omccek-
TPUCOH HE SIBIISIETCSL.

3.45. Ha cemb gacTeii.

3.47. Eciu O — TOuYKa NepecedeHus TuaroHajge OCHOBaHMS MUPAMUIbBI
PABCD, T0o 1Be maphl BEpTHKAJIBHBIX yIJIOB 00pa3oBaHsl mpsiMbeiMu AC u BD, nBe
napsl — npsamMeiMa PO u AC, u aBe mapsl — npsaMeiMu PO u BD. Bceero mecth
nap.

3.48. Toxxe BepTUKATBHBIMU.

3.49. Ecnru O — mueHTp OKpyxHOCTH, TO ZLAOC = ABOD wu
ZLAOD = £ZBOC xak Beptukaibhbie. Tak kak O4 = OB = OC = OD, to AC = BD
u AD = BC.

3.50. Yrnet AOD u BOC — BepTHKalbHBIE, OHU paBHbL, a AD u BC —
COOTBETCTBEHHbIE XOpAbl 3THX yraoB. Ilostomy AD = BC. Eciu A0 = OC, 10
AB = CD.
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3.51. JIyun AK u AM — pononnutensHele. Eciu nonycTuTe, 4To AOMOJ-
HUTETBHBIM K JIydy OyJIeT HEKOTOPBIH Jyd AP, OTIUYHBEIA 0T AM, TO TOIXydnM,
uto LCAP = ZABK xak BepTUKaNbHBIE, U TOra OT Jiyuya A C OTI0XKEHBI [Ba paB-
HBIX yria CAM n CAP, 9T0 IPOTUBOPEYHT aKCHOME OTKJIAIBIBAHIS YTJIA.

3.53. IlepBoe paBEHCTBO BEPHO, a BTOPOE — HET, TaK Kak Touka D He
JISKUT B IIockocTu yriaa AB;C.

3.57. Ecnu cnoxxuTh Ba OCTAaBIIMXCS YIJa, TO MOJIYYUTCS yIBOEHHBIN
OOJIBIINH yTOI, @ €CIIM UX BBIYECTD, TO MOJTYIUTCS YABOCHHBIN MEHBIINN YTOI.

3.59. Cymma CMEXHBIX YIJIOB paBHA pa3BEPHYTOMY YIiy. 3HAUUT CyMMa
MIOJIOBUH CMEXHBIX YIJIOB paBHa IMOJIOBUHE Pa3BEPHYTOro yria, T. €. IPSIMOMY
yray (puc. 33). BUCCEKTPHUCH CMEKHBIX YTIIOB SIBJISIOTCS CTOPOHAMH 3TOTO TpSi-
Moro yria. IloaToMy oHU epIeHAUKYIISIPHBIL.

C

S
=

(0]
Puc. 33

3.60. Ilycte nyu p sBusiercss OHCCEKTPHCOW HekoToporo yria |1
(puc. 34, a). JIyu p pa3z6uBaet yron | Ha aBa paBHbIX yria 3 u 4. JIyd p;, nonon-
HUTETBHBIN K JIydy p, pa3oObET yroi 2, BepTHKAJIBHBIN yrity 1, Ha yrisl 5 u 6,
BEPTUKAJbHBIE yIi1aM 3 U 4 U paBHbIC COOTBETCTBEHHO 3TUM yriaMm (puc. 34, 0).

a) 6)

S
[
I
]
—
I
[33¢

Puc. 34

Tak kak £3 = L4, L3 = L5 u L4 = £6, To L5 = £6. [loatomy nyy p
SIBIISIETCSI OMCCEKTPHUCON yria 2, T. €. JIy4H p U p; — OUCCEKTPUCH BEPTUKAIBHBIX
yrioB 1 U 2 — COCTaBISAIOT OJIHY MPSAMYIO.
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3.61. brcceKkTpHUCH IBYX Map BEPTHKAIBHBIX YTIIOB 00pa3yIOT IBE IPSMBIC
(3amaga 3.60). Vx mepneHIUKYIIPHOCTE ciexyeT u3 3axaqn 3.59.

3.62. Zad = Lab — Zbd. /bc = Lab — Zac. Tak xax /£bd = Zac, 10
Zad = £bc (mo akcuome 3 EBknuma). Bo Bropom cinydae yrisl ad u be mpen-
CTaBIsIEM KaK CyMMBI M CChIIIaeMCsI Ha akcuoMy 2 EBkimza.

3.63. JTomxHO nomyuuThes paBeHcTBo: LABC + ZDCB = ZADC.

3.64. [IoyKeH MoJIy4UThCs Pa3BEPHYTHIM YIoIl.

3.65. JI0/KHO NOJTYyYUTHCS] PaBEHCTBO 3TUX CYMM.

3.69. Puc. 35.
a) 0) B)
X,

30° A - B A B
20 wv

Puc. 35

3.70. a) Konumueckas ¢urypa, KoTOpas IOJy4YCHA BpALICHHEM yTia
CAB = 60° Bokpyr npsmoit AB; 6) KoHHYecKast Gurypa, KOTopas mojrydeHa Bpa-
menueM yrina MBK = 120° Bokpyr npsimoid AB, rae BK — ny4, 10NOJHUTENbHBIH
K Jy4y BA; B) MIOCKOCTh, NPOXOAAIIAsl Yepe3 TOYKY B W MOKpHITasi HPSIMBIMH,
NEePIEHANKYJIAPHBIMY MPSIMOil AB.

3.71. a) o + B = 180°; 6) nuneitnoit, ot 0° no 180°; B) npu Bo3pacTaHUU
OJIHOI1 npyrast yObIBaerT.

3.73. 6) Ecam m3BeCTHHI IBa BEPTHUKAJBHBIX YIJIA, TO OCTAIbHBIE HAWTH
HEIb351.

3.74. Ecnu 1aHHBIA yroj UMeN BEJIHMYHHY O, TO MOJyYeHHBIE YIIIbl OyIyT

PaBHBI O, i , 90°— d , 90° + d , 90°.
2 2 2
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3.75—3.80. OtBeTHI HaHBI B yueOHUKE.

3.81. a) Ilycte AOB — octpsiit yroma, nyu OK 1L OA, nyu OM L OB n
ZKOM — octpseiit (puc. 36, a). Torma LAOK = ZAOB + ABOK,
ZBOM = ZBOK + ZKOM. Taxk xax yriasl AOK n BOM — npsiMble, TO OHH paB-
vel. [lostomy ZAOB + AZBOK = /ZBOK + ZKOM. CnepoBatensHo,
ZAOB = ZKOM. 6) Ecmu nepnernukynsipsl OK n OM SBISIOTCS CTOPOHAMH
TYIIOTO YyTiia, TO 3TOT Yroi BMecTe ¢ yrioM AOB u nBymst npsmbiMu yriamu AOK
u BOM cocraBnsier nonHsli yro, 1. €. 360° (puc. 36, 6). [ToaTomy cymma yrioB
AOB n KOM pasna 180°.

a) 6)
M K B
B M
K
Puc. 36

3.82. Yrubel co B3aMMHO NEPHCHIUKYISPHBIMA CTOPOHAMHU JTHOO PaBHEI,
oo ux cymma paBHa 180°.
3.83. PaBeHCTBO «a» BEpHO B cilyyae, yKazaHHOM Ha puc. 37. PaBeHcTBO
«O» BEpHO JUIsl JIydeil, He UIYIIUX B OJIHY MOJYIUIOCKOCTh. Jlist jtyueii, He nexa-
IIUX B OJIHOM IMJIOCKOCTH, OHO HEBEPHO.
A

Puc. 37

3.84. Otu yrusl ocTphle.
3.85. LABC > LACB.

3.86. Yrib1 4 u B — octpsle.
3.89. Tpu nByrpaHHBIX yria.



3agaum K riaase 1

I.1. a) OObenuHeHNe aHHBIX OTPE3KOB pa30MBaeTCs WX KOHIIAMH Ha TPU
OTpe3Ka, JIHHEBI KOTOPHIX d — ¢, ¢, b — ¢. [loatomy (a —¢) + ¢ + (b — ¢) = d. Cne-
ZOBaTeNbHO, a + b = ¢ + d. 6) B aTOM ciy4ae [uimHa 0ObeAMHEHNS] YMEHBIIACTCSI.
B) JlMHa mepeceveHns] yMEHBIIACTCS.

L2.a)x+(x+ 1)+ (x+2)=10;0) x + 2x + 4x = 10; B) x + 0,5x + x = 10;

r)x+ + (x + 1) = 10. Pemas ypaBHEeHuUs, HAXOAUM JJIUHBI OTPE3KOB.

L.3. B) [lomoxwum AB = a, BC = b, AC = ¢, CD = d (puc. 38). Haiiném 3a-
BHUCHUMOCTH MEXIY 3TUMH BelnurHaMu. [[Ji1 000MX CllydacB pacroOXKEeHUS TOY-
ku C umeeM a = |b — ¢|. Beipazum d yepes a, b, c. Eciu ¢ > b (puc. 38, a), to CD
=CB+BD,t.e.d=b+0,5a=0,50b + c). Ecnu b > ¢ (puc. 38, 6), 7o CD = CA +

b
+AD,1.e.d=c+0,5a=0,5( + c). Urax, B 06oux cuy4asx d = re
2

a) a a

A 2 D 2 B p C

k =

[4

0)

Q

o

b
(XY
o]
(S
o]

Puc. 38

L.4. a) Hano ydects, uto Touka C MOXKET 3aHAITH J[Ba MOJOXEHUSI HA MPs-
moit. Ecn C mexny A u B, AC =2 cm. Ecin B mexny A u C, AC = 6 cm. 6) CHo-
Ba 1Ba ciyyasi: AD = 10 cm unu AD = 2 cwm.

L.5. MoxHO cuuTarh NpsiMyro AB 4YUCIIOBOI OCBIO C HayajJoM B TOUKE A,
Ha KOTOpOH Touka B umeeT koopAuHaTy 2, Touka C — KOOpAMHATY 3, a TOUKa
X — xoopaunaty x (puc. 39).

x 0 2 3 ‘
X A B C x
Puc. 39
Torma paBenctBo |AX] = |BX] + |CX| npuBoAMT K YpaBHEHHIO

[x| = x — 2| + |x — 3|. YUncno pemieHuit 3TOro ypaBHEHUS U MOKa3bIBAET, CKOJIHKO
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pa3 BHIONHSIOCH paBeHCTBO |AX] = |BX| + |CX|. Takux pemeHuii n1Ba: x = 5 u
5
x = 3 AHaJOrMYHO MOXKHO paccMOTpeTh paBeHcTBa |BX| = |4X] + |CX]| u

|CX] = |4X] + |BX].

I.6. byneMm cuurtath npsmyro 4B 4uciIOBOM NPsAMOI ¢ HAYaJIOM B TOUKE B U
MIOJIOKUTEIBHBIM JIydoM BA, a KOOpAMHAaTY TOYKU A TMOJOXHUM PpaBHOH a
(puc. 40).

B C

—
v

A
v
Puc. 40

Toraa xoopauHaTa cepenuHsl oTpe3ka AB — touku C — paBHa 0,5a. Ue-
pe3 MPOMEXYTOK BPEMEHH ! KOOPJIMHATA TOUYKH B CTaHEeT paBHOH V,f, KOOPAMHATA
TOUYKH A CTaHET paBHOH a + vif, a kKoopauHaTta Touku C CTaHEeT paBHOW WX IOIy-
cymme: 0,5(a + vit + v,f). [loaTomy 3a Bpems ¢ cepearHa oTpe3ka AB npoinér
nyTb, paBHbld 0,5(vi# + v,f). CienoBaTenbHO, CKOPOCTh CEPENUHbI OTpe3ka AB
paBHa 0,5(v; + vy).

1.7. PaccmotpeTs 1Ba citydasi: TOUYKH MOTYT JIBUTaThCS B OJHOM Harpas-
JICHUM WM B Pa3HBIX HampaBieHUsX. ECu TOUKM JBUTAlOTCS B OJHOM HaIpaB-
JIeHUuH, T0 AB = s, ecliu IBUTAlOTCS B Pa3HbIX, TO AB = 5 + 2vt.

L.8. Ya06HOo mpencraButh cebe nyd AB, HA KOTOPOM MOCIEA0BATEIHHO
OTJIOXKEHBI OTPE3KH, KaXIbId JUIMHOW B 2 M, M TOUkH 4 W B depemayrorcs
(puc. 41).

A C B C A C B C A C

Puc. 41

Torpa nepeMeHHOE 10 HalpaBIEHUIO JBH)KEHUE TOYKU X Ha OTpe3ke AB
n300pa3uTCcsl MOCTYHATENLHBIM JBHXKEHUEM 3TOW TOUKH 110 JTy4dy AB.

a) Paccrosnue mexnay cocennnmu ToukamMu 4 Ha yde AB pasHo 4 M. Ilo-
9TOMY B TOYKaxX A TOYKa X OKa3pIBaeTCs 4epe3 YUCIO CEKYHJ 4, KPATHOE YeTHI-
pém: t, = 4n. B MuHyTe, a TakXkKe U B 9ace, YUCIO CEKyHJ KpaTHO 4eThIpéMm. Ilo-
stomy u uepe3 10 mMuH, W uepe3 1 u Touka X OKaxkeTcs B TOUYKe A.
A gepe3 5 ¢ Touka X okaxercs B cepenunae orpeska 4B — touke C. [losatomy oT
To4kH A Touka X Oyzaet yepe3 5 ¢ yaaneHa Ha 1 m.

6) IlepBblit pa3 B Touke C Touka X okaxkercst uepe3 1 c. PaccTrosHus Mex-
ny cocennumu Toukamu C Ha syue AB paBHO 2 M. [ToaTomy paccTosHuE MEXITy
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mepBoii m gecaroi toukamum C paBHo 18 M. Ero Touka X mpoiinér 3a
18 c. CnenmoBartenbHO, AeCATHIN pa3 Touka X okakeTcs B Touke C gepes 19 c.

B) 3a 180 c¢ Touka X mpomura OT MEpBOIl IO COPOK MIECTOM TOUKH A
(180 : 4 = 45). bimxke k Touke 4 (d4eM K Touke B) oHa OblIa TOTaa, KOTrna Haxo-
munachk Ha otpe3kax AC u CA (a e Ha oTpe3kax CB u BC). CymMa UTHH OTpe3-
k0B AC 1 CA MeXIy MepBOW M COPOK IIECTOH ToYKamMu A paBHa CyMMe UINH
otpe3koB CB u BC. Iloatomy Oimke K TO4ke A, 4eM K TOuke B (TouHee, HE
Jajblie OT TOYKU 4, 4eM OT ToukH B), Touka X Obiia yepes 90 c.

L.9. a) ScHo, uto uepe3 1 ¢ Touku K u L BcTperarcs B Touke C Takoid, 4To

AC =1 m (puc. 42).
A C B

K— «~—L
Puc. 42

Touka K Bo3Bpamaercst B Touky A uepe3 6 c. Touka L Bo3Bpamiaercs B
Touky B uepe3 3 c¢. Tak kak 10 mun = 600 ¢, a 1 u = 3600 c, To yepe3 10 mun u 1
4 Toukd K 1 L OyayT B UCXOJHBIX TOJIOKEHUSX, a motoMy KL = 3 m. 6) Touku K
1 L BO3BpAIaIOTCs B UCXOJAHBIE MOJOXKEHUS uepe3 6 ¢ U MPOoLEecC MOBTOPSETCS.
3a 6 ¢ onu BcTpetaTcs 3 paza: yepes 1 ¢ B Touke C, uepes 3 ¢ B Touke B u uepes 5
¢ cHoBa B Touke C. [loatomy 3a 60 ¢ onu Berperarcs 30 pa3, a 3a 3 mun = 180 ¢
onu BerpetsaTes 90 pa3. B) Paccrosaue 3 M Mexay Toukamu K 1 L MOXeT OBITH B
nByx cutyarusax. 1) Touka K HaxomuTes B TOUKE A, a TOUKa L HAXOIUTCS B TOUKE
B. Takas curyanus MOBTOPSETCS 4Yepe3 Kaxkaple 6 ¢ W 3a 3 MUH IOBTOPHTCS
31 pas. 2) Touka K HaxoauTCs B TOUKe B, a Touka L Haxonurcs B Touke 4. Touka
K npuxomut B Touky B 4epes 3 + 6n ¢ (rae n — HaTypaiabHOE YHCIO0). A Touka L
MIPUXOIUT B TOUKY A4 depe3 1,5 + 3m ¢ (rae m — HaTypasibHOE YHCi0). SICHO, 9TO
cUTyalus, Mpu KOTopoi Touka K HaxonuTcs B TOUKe B, a Touka L HaxoauTcs B
TOuKe A HUKOTAa He peanusyercs. 3HaunTt, KL = 3 m 3a 3 muH 31 pa3s.

L.10. a) ITycte AB — moABWXHBIN 0Tpe30k, a CD — HemoaBwxkHbINA. U
ITyCTh B HA4YaJbHBI MOMEHT pacloio’KeHHe TOUeK Ha IpsAMoii Takoe: A, B, C, D.
Bcerpeua nByx OTpe3koB HAUMHAETCS TOTJIa, KOr/la TOYKa B COBHagaeT ¢ TOYKOM
C. 3akaHuMBaeTCs BCTpeya, KOrja Touka A cOBMagaeT ¢ Toukoil D. Bpems Bctpe-
YM ONpENeNsIeTcs TEM BPEMEHEM, Korja Touka A cHadana nonaaér B Touky C, a
3areM B Touky D. JIis 3TOro oHa JOJKHA NMPOUTH PACCTOSHUE, PAaBHOE CyMMeE
JUTMH 3THUX OTPE3KOB, T. €. 3 M. Tak Kak oHa JABHraeTcs co CKOpOCThio 1 M/C, TO
HCKOMOE BpeMsi coctaBiisieT 3 c. 0) Pemenne 3agaun CBOAMTCS K MPEIbIAYILIEMY
PEIIeHHIO «a», €CIIN CUUTATh BTOPOH OTPE30K HETIOABHKHBIM, & CKOPOCTh ITEPBO-
r0 CYUTATh PaBHOW CyMMe CKOPOCTEH, T. €. 3 M/c.
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I.11. B ciyyae «a» HABWXKEHHUs cKiaapBarorcs U depe3 10 ¢ anuHa
04 =10 cm u gmuaa AX = 10 cm; mostomy OX = 20 cM. B 3amage «0» mpuxoauT-
csl paccMaTpUBATh emié U IBIKCHHE TOYKH X OTHOCHUTENHHO Toukd O Ha e€ myTH
oT B X A, T. €. IPOTUB X0Ja OTPE3Ka. JTa CKOPOCTh, COTIIACHO TaHHBIM 3aJauH,
paBHa 0, T. €. OTHOCHUTEIHHO TOUKH O TOUKa X B TaKOM ABIDKCHUH HETIOJIBUYKHA.
Korma otpesox AB mpoiinér 100 cm (a 3T0, COTNIaCHO NaHHBIM 3a1a4d IPOHU30M-
nér gepe3 100 c¢) Touka X npoitnér paccrosaue OX, paBaoe 200 cm. [Ipu 3Tom
OHa OKa)XeTCs B TOYKE B U 3areM HauyHET cBOE JBIKEeHHME K Touke A. Iloka oHa
100 c aBuraercs Ha oTpe3ke AB k Touke A4, e€ paccTosHUEe 10 Touku O HE MEHS-
ercs u octaéres paBHbIM 200 cm. Crenyromue 100 M, ocraBmuecss no 300 m,
Touka X mpoWaer, aBurasch cHoBa OT A K B ¢ CyMMapHOH CKOpPOCTBIO
2 M/c, 1. e. 3a 50 ¢. O6ree Bpems pasuo 100 + 100 + 50 = 250 c.

L.12. a) | M B 00ouX ciy4asx — 3TH IyTH MOKPOIOT BCIO OKPY>KHOCTE.
B) Jnmua nepecedenus He MeHbine 0,8 M 1 He Oompmre 0,9 M, a qmHHA 00BEANHE-
Hust He MenbIe 0,9 M 1 He Ooapme 1 M.

1.13. a) [TonoBuny. 6) Bo3MOXXHEI 1Ba ciTydast pacrioioKeHUs To4ek A, B,

5
C: puc 43, a u 6. B nepsom ciydae (puc. 43, a) nyra AB cocraBuser 2 OKPYX-

5 1 5
HocTH, nyra AK — — oxpykHOCTH, a n1yra CAK paBHa — + — = — OKpYX-
ny 24 Py ny p 104 oa py
Hoctu. [lyra CBK nononusier nyry CAK 1o monaHoi okpy:kHocTH. Bo BTOpom
1 1
cayqae (puc. 43, 6) nyra AB cocraBusieT . OKPYXHOCTH, nyra AK — a

1 1 1
OKpy>XHOCTH, a 1yra CAK paBHa 1 + 0 =§ okpyxxHocTH. [lyra CBK nonomiHs-

et nyry CAK 110 MOJTHON OKPY>KHOCTH.
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1.14. a, 6) {yra PH pasHa 0,35 oxpyxHOCTH (pHC. 44).
C

A
0,3
B H
Puc. 44
L.15. MosxeT ObITh 1Ba cityyas (puc. 45, a, 6).
a) a 6) a E
sab=90 c 2ab=90
Zed=90° Zed=90° €
Zkm =90 7 km =190
2cb=45 2ecb=456"_
2 kd =60 . 2 cm =60 30°
Orger: 45’ Orger: \45°
Lkb=15 5 LEb=15 60 b
60° ] 15
45 m
30°
d
m d
Puc. 45

L.16. a) Puc. 46, a. 6) Puc. 46, 6. B) Ecnu y — BenuuuHa yria dc, rnie

d — 6uccektpuca yria ab (puc. 46, 6, 2), o Yy = |B £ 0,5q.
a) 6)

a

zab=120 ) ¢ 2ab=120" 5
zad =_,bd =060 2ad=,bd =60
zac =280 zac =280
OrBer: | b Oreer: |
zed =20 2ecd =140 c
B) r)
sab=a zab=o
cad=rbd= zac=
zac=p cad=_,db
Orger: Orger:

—lg_a - o
Lt‘d—‘ﬂ 2 zed [3+2



L.17. B cirygasx «a» u «0» yron paseH 8§0°. B ciaydae «B» ¢ — mo0oi ry4
yriaa ab.

1.18. 90°; 50°; 130°.

1.19. Hammensmmee gmcio oOmacTei IUis n OKpYKHOCTEH paBHO n + 1.
Hambomnpiree gucimo st Tpex OKpyKHOCTEH — 8, a 1uist geTsipex — 8 + 6 = 14
(puc. 47).

13

A

&

Puc. 47

1.20. a) Ha 3 wiu 4; 6) 4, 5, 6, 7; B) HauMeHbIiee — 5, HanOompmee — 11.

L.21. a) 3; 6) 5; B) 3; 1) 3 (puc. 48).

Puc. 48

L.22. a) Huxakue Tpu TOYKH HE MOJDKHBI JIe)KaThb HA OIHOW MPSIMOU.

6), B) Puic. 49.
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a) 6) B)

AN

Puc. 49

1.23. a) Iloctpouts yrom, paBubiii 20°, Kak pa3HOCTh MPSMOTO yria U
yrna B 70°, a 3aTeM MOJeIUTh ero momnojiam. 0) 7° = (90°-34°) : 8. B) 65°= 20°+
+90°: 2.

1.24. Puc. 50.
sab=a
p 5 /bc=180"—a
Lag=cap+ 4pq=-‘2“+90°
g 2cq=180"— Lag=90"— %
a c Leg=y sbe
Puc. 50

L.25. IlycTh Jyun Ha IIOCKOCTH HAYT B TaKOM Mopsake: a, b, ¢, d. [lpu
9TOM yTIIEI ab ¥ cd — TIpsiMble, IPHYEM JTydd a U d He JeKaT Ha OJHOU MPSIMOH.
ITycte m — Ouccekrpuca yria be, a n — Ouccektpuca yriaa da. Vmeem

Zmn=Lmb+ Zba+ Zan=0,52Zbc + Zba + 0,5Zad = 90° + 0,5(Lbc + ZLad) =
=90°+ 0,5(360° — ZLab —Zcd) = 90° + 0,5(360° — 180°) = 180°.

1.26. Tpu npsiMble MOTYT pa3OHTh IUIOCKOCTH Ha 7 wactel (puc. 51, a).
Yemeépmas npsiMasi, KOTOPYIO HEPECEKAIOT TPH HMCXOJHBIE MPSIMbIE, TOYKAMHU
TepeceueHusl ¢ HUMH OyJleT pa3burta Ha yemsbipe YacTH M K YK€ HUMEIOIIHMCS
ceMU JacTaM o0aBaTcs elle vemovipe, T. €. cTaHeT 7 + 4 = 11 gacteil. AHanorud-
HO€ pacCyXJICHHE MOKHO TPOBECTH, €CIIH J00aBUTH nAmyto MPSIMYIO: TOTAA CTa-
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Het 11 + 5 = 16 wacteit (puc. 51, 6). OTmMeTHM emE, 9TO MPOBOIS MEPBYIO TPSI-
MYI0, Mbl YBEJIMUMIIA YUCIIO YacTell Ha 1, IpoBoJs BTOPYIO — Ha 2, MPOBOJS Tpe-
TbI0O — Ha 3. A i1 n TpsSMBIX HanOOJbIIee BO3MOXKHOE YHCIIO YacTeil paBHO
1+1+2+3+4+..+n,1.e.1+0,5n(n+1).

Puc. 51

L.27. buccektpuca SBIseTCS NPOJODKEHUEM OJHOTO W3 HMEIOIIUXCS

Jyyen.
1.28. 13 ogHOTO yTBEP)KIACHUS HE CIEIyeT U U3 ABYX TOXKe (puc. 52).

a ul (4

Puc. 52

1.29. a, 6) B3anMHO meprneHANKYISIpPHBIE MPSIMBIE; B) 3TO BO3MOXKHO JUIS
HEBBIITYKIIBIX YIII0B (puc. 53).
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Puc. 53

1.30. Puc. 54.
a)
10 90°
50° —
40° 40°
o

140
70°
150°
o
360° — (o + P)

B

o+p>180
o+p<180°
Puc. 54

1.31. O6a HempaBel. Pe3ynbTaT 3aBHCHT OT PACIOJIOKEHHUS YTIIOB OTHOCH-
TENBbHO JaHHOTO OTPE3Ka: JTy4H 3THX yIJIOB MOTYT HAXOAUTHCS C OJJHON CTOPOHBI
OT HETO, @ MOTYT M C Pa3HBIX CTOPOH OT Hero. COOTBETCTBEHHO 3TOMY OyIyT 1mo-
JIy4aThCs pa3Hble 0TBEeThl. Heobxommumo paccmarpuBaTh 00a cirydast.
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1.32. a) Ilomyuennple Toukn A U B OyayT LEHTpalIbHO CHMMETPHUIHEI
OTHOCHTENBHO TOYKH O TIEpecedeHus] 3TUX MNPSAMBIX. JTOT PE3yNIbTaT MOXKHO
MIOJIyYUTh, JOKa3aB, 4TO yroj Mexay gydyamu OA u OB — pa3BEpHyThlil. PaBeH-
cTBO 0Tpe3koB OA u OB moxHO OyneT noka3ath nmoxe. 0) [lomyueHHbIe OTpe3Kn
OyIyT LEHTPaNbHO CHUMMETPHUYHBI OTHOCHTENBHO TOUYKH O IEpecedeHHs 3THX
npsAMbIX. lleHTpanbHAs CHMMETPHYHOCTh HMX KOHIIOB IIOIYydYaeTcs cpasy, a
LEHTPAIBHYI0 CUMMETPUYHOCTh MX BHYTPEHHUX TOYEK MOXKHO OyIeT I0Ka3aTh
HO3XKe.

1.33. MoxHo (puc. 55).

Puc. 55

1.34. 3agaya MoxeT OBITh peIIeHa, UCXOMS M3 HATILSIHBIX WM TpaKTHIe-
CKHX cooOpaxeHui. M3 HarIsmHBIX cOOOpakKeHWI pelieHHe MOXKeT OBITh, Ha-
mpuMep, TakuM. HapucyeM BOKpYr HaHHOW OKPY)KHOCTH IIECTh TaKHX K€,
AMEIOIINX C TAaHHOHM OJHY OOIIyI0 TOUYKY. 3aTeM MpoBeAEM IBa OTpPe3Ka, COCIH-
HSIOMIMX TPOTHBOMOJOXHBIE TOYKH KacaHUs. Jpyroi cmoco® — aBykpaTHOE
nepernOaHme PUCYHKa TaK, YTOOBI OKPYKHOCTh CAMOCOBMECTHIIACH.

1.35. Tpaexropus 3aBHUCHT OT HampaBleHHs yxapa. Ecnmm ymap Oyner
HalpaBJIeH B CEPENHY COCEHEN CTOPOHBI, TO IIap BEPHETCS B MEPBOHAYAIBHYIO
TOUKY.

1.36. DTO ciydanmoch TOTZa, KOTJa Yroj MOBOpPOTa OBUT OAWH U TOT XK€ U

2
paBHsICS 1800(1——} rjie n — IeJloe 4uciio, Oolpiee MBYX (3TO yros mpa-
n

BUJIBHOTO MHOTOyrojibHuKa). [Ipocreiimuii npumep, korga # = 3 ¥ yros noBopo-
Ta paBeH 60°. [lns n = 4 umeem 90°.

1.37. a) 6°; 6) 30°, 75°, 172,5°, 2,5°, 96°- 0,5° = 95,5°; B) 13.00; B 14.00
yrox Obut paBeH 60° 3a 1 MuH OH cokparuaercst Ha 5,5% 4ToOBI yroa cokpaTuics
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Ha 15° nomkHO npoiitu 15 : 5,5 mMuH, T. ¢. yron 45° Oyner B 14 u % muH; 14.00;

15.00; 20.00; nna yrma B 135° ciaenyeT mMpoBECTH aHAJIOTUYHOE PACCy’KACHUE,
OTcuuThIBas 10 5,5° 3a MunyTy nocie 20.00; 21.00; 18.00.

1.38. Kaxnast ctpenka (MHHYTHas W 4acoBasi) JBMXKYTCS PaBHOMEPHO.
IloaToMy MUHYTHas OTHOCUTEIBHO 4YacOBOM ABMXETCS paBHOMEpPHO. B Takoif
CUTYallUH MbI MOXKEM CUUTATh, YTO UacOBAs CTPENKA HENOOBUINCHA, A MUHYMHASA
08UICEMCSL CO CKOPOCMBIO, PASHOU pasHOCmU ckopocmell smux cmpenok. Duk-
cupyeM NOJ0oXKeHne JacoBoil crpenkd B 12.00, u Oyaem cunuTaTh, 9TO MUHYTHAS
cTpesika Haxoautcs B mojokeHuu 9.00. OcTpblii yroa MHHYTHasl CTpeENIKa CO
crosmerd B monoxkernn 12.00 wacoBoi#t crpenkoir oopazyer ot 9.00 mo 3.00.
Tymoii ke yron oHa obpasyet oT 3.00 1o 9.00. [TockOIBKY B 3TH MPOMEXKYTKH
MHUHYTHasI CTPEJIKa MPOXOANUT OJMHAKOBBIN IyTh, TO 3aTPAUYCHHOE BPEMs B 000X
CITy4asix OJTHO H TO JK€.

L.40. a, 6) 45°; B) 135° 1) 90°; 1) 180°; €) 90°.

L1.41. Vkasanue: 1ng W3MEHEHMs pPAcIONIOKCHUS IPSIMOIM TOCTaTOYHO
nepeMeIaTh OAHYy U3 3aJal0IuX e€ TOueK.

1.42. Vkazanue: cepequny oTpe3ka Hy>KHO CTPOUTH C TIOMOIIbIO TOCIIE0-
BaTeILHOTO BBITIONHEHUS ABYX KoMmaH: «lloctpoenus» u «Cepenunay, mpeasa-
PHUTENBHO BBIJIEUB BHYTPEHHIOK YacTh OTpe3Ka ¢ MOMOIIBIO MbIH. J[Jis u3me-
peHHS pACCTOSHHS MEXIy TOYKAMH BOCHOJB3YHTECh IIOCIICAOBATEIHLHBIM
BEITIOJTHEHNEM IBYX KoMaHX: «M3mepeHme» u «PaccTrosHHE», MpeaBapUTEIEHO
BBIJIENHB 00€ TOYKH C IIOMOIIBEO MBIIITH.

1.43. Vkazanue: OGUcCeKTpUCY yriia HYXKHO CTPOUTH C TIOMOIIBIO TIOCIIE0-
BaTEIHHOTO BHINOJHEHUS AByX KomaH: «[loctpoeHus» n «buccexrpucay, mpen-
BapUTEIHbHO BBIICINB CHadana TOYKy Ha OHOM CTOpOHE yriia, fajiee BepIInHy, H,
HaKOHEIl, TOYKy Ha APYrod CTOPOHE yIia ¢ MOMOIIBI0 MBIIH. g m3mMepeHus
yIJ1a BOCTIONB3YHTECH IMOCTIEIOBATENbHBIM BBIMIOJHEHHEM IBYX KoMmaHm: «M3me-
peHue» U «Yromi», IpeIBapUTENbHO BBIACINB CHadasla TOUKY Ha OJHOW CTOPOHE
yIiia, Janee BEpIINHY, U, HAKOHEI, TOUKY Ha APYTOd CTOPOHE yIJia C HOMOIIBIO
MBIIITH.

67



I'nasa II. TpeyroibHukn

§ 4. TlepBbie TEOpPEMBI 0 TPEYTOJbHUKAX
4.5. CnencTBue onpeeleHus IeHTPaIbHON CHMMETPHH, CBOMCTBA BEPTH-
KaJIbHBIX YTJIOB M MIEPBOTO IIPU3HAKA PABEHCTBA TPEYTOJIHFHUKOB (puC. 56).

B,
A,

B
Puc. 56

4.6. Y LeHTpaJbHO-CUMMETPUYHBIX TPEYTONIbHUKOB COOTBETCTBEHHBIE
CTOpOHBI paBHHI (1o 3amgaue 4.5). CnemoBaTeNbHO, TaKUe TPEYTrOJbHUKH PaBHBI
(puc. 57).

Cy
B,
Ay
OA =04,
o OB =0B,
oC =0c¢,
A
B
C
Puc. 57

4.9. B yueOHuKke Ha puc. 155 Tpu 4eThHIpEXyroapHbIe THPaAMUIBI C BEPIIH-
HO#t B Touke A: ACDD,C,, ACC BB, AA|B,C,D,. PaBHBI IpyT APYTY UX OCHOBA-
HUS — KBaJpaThl, IIECTh TPEYTOJIBHUKOB, Ha KOTOphle auaroHanu AD,, AC, AB,
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rpaHeii kyba pa30uBarOT STH Tpanu, Takke AAD|C, = AABC; = AACC,
(puc. 58).

G, B,
N
(BN
1 1
Dl | \I Al
| N
| \
?
1 | o4
! \
IC _N.p_I/_JB
TR N
e ) SN
D ' A
Puc. 58

4.14. a) AC=BC, Ttak xak ABOC = AAOC (no teopeme 1, puc. 59, a).

0) LOCA = ZOCB xax cOOTBETCTBEHHBIE YIJIbI PaBHBIX TpeyroibHukoB BOC u
AOC (mmo teopeme 2). B) [lycts K — Touka mepecedeHus oTpe3ka AB ¢ i1ydoMm
OC (puc. 59, 6). Torna AACK = ABCK (mo teopeme 1). Ilostomy LAKC =

= ZBKC (mo Teopeme 2). Tak Kak 3TH YIIIBI CMEXKHBIC, TO OHH — TPSMEIE, T. €.
AB 1 CO.

a) o 6) o
A B A K \B
(s} c

Puc. 59

4.15. PasenctBo yrinoB AOB u COD cnenyet w3 paBEHCTBA TPEYTOJIbHH-
xoB AOB u COD.

4.16. ITycts S — oxpyxHOCTb ¢ LIeHTpoM O, AB — nuameTp 3TOH OKpyxK-
Hoctu U e€ Touku K u M paBHOymaneHsl oT Touku A: AK = AM
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(puc. 60, a). Ilposeném pammycst OA u OB, a Takke xopael BK u BM
(puc. 60, 6). AOAK = ANOAM (no tpém ctoponam). [loatomy LAOK = ~AOM
(o teopeme 2) u LKOB = <MOB (xak cMexHble ¢ paBHbIMU yrnamu AOK u

AOM). Ilostomy ABOK = ABOM (1o Teopeme 1) u BK = BM.
a) 6)

A
K M
o
S
B
Puc. 60

4.17. Bo3moxHBI JABa ciydas pacnojoxeHus xopa AK u  BP
(puc. 61, a, 6). I[Ipoeném pannycel OK u OP u paccMoTpuM TpeyroabHuku 4OK
1 BOP. Onu passsl (1o TpéM ctopoHam). [loatomy LKAB = ZPBA. IlpoBeném
xopnel AP u BK (puc. 62, 6, ¢). Tpeyronsuuku ABP u ABK paBHBHI (110 Teopeme
1). Iloatomy AP = BK.
a) A 6) A

B) A

P~

Puc. 61
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4.18. CrencrBre epBOro NprU3HAKa paBEHCTBA TPEYTOIHHUKOB.

4.19. Yron A tpeyronsauka ABC B cyMMe CO CMEXHBIM C HUM BHEITHUM
yraom o paBeH 180°: £A4 + o = 180° (puc. 62). ITo Teopeme 3 £B < a. [losTomy
LA+ ZB < 180°.

Puc. 62

4.21. a) Ilo uyucmy CTOPOH: TPEYTOJBHHUKH, YETHIPEXYTONBHUKU U T. 1I.;
0) ocTpble, IpsIMbIE, TyIIbIE, Pa3BEPHYTHIE; B) 110 YHCIY IPaHEH.

4.25. Tak xak cymMMa JIOOBIX IBYyX YIJIOB TpeyroiibHUKa MeHbe 180°, To
9TH YTJIBI MOTYT OBITH JIUIIL OCTPBIMU. TPETHH Yroa TpeyroibHHKa MOXKET OBITh
mo0bIM yrioM. Ecin sxe Bce yIiibl TpeyroJgbHUKa PaBHBI, TO 3TU YTIIbI OCTpPEIE.

4.30. IHTyUTHBHO SICHO, UTO IIPHU BO3PACTAaHUU JUIMHBI OTpe3Kka BX munHa
oTpe3ka AX Takke Bo3pacTaeT. JJoka3aTh 3TO MOXHO MOCJIE M3YYCHHUSI TEOPEM O
CpaBHEHHUH CTOPOH M YTJIOB TpeyrojibHUKa (§ 5).

4.31. Ha mockocTu Ba 0Tpe3Ka, HePIeHIUKYIIIPHBIE TPETbEMY OTPE3KY,
mb0o JNeKaT Ha OJHOM NpsSMOHM, JIMOO JeXaT Ha MapauIelbHBIX MNPSMBbIX.
B mpocTpaHcTBe 3TH IpsAMBIE MOTYT TaKXKe U IIepeceKaThes, M He JIeKaTh B OJTHOM
IJI0CKOCTH (pHC. 63).

Puc. 63

4.38. DTOT TPEYroIbHUK — paBHOOEAPCHHBIN. JeHiCTBUTENBEHO, €CIH BBI-
cora BK tpeyronbpauka ABC sBiSeTCS M €ro OMCCEKTPUCOH, TO OHa pa3OMBaeT
9TOT TPEYTOJIbHUK Ha JIBa NMPSIMOYrOIbHBIX TpeyrousHuka ABK u CBK. Otu tpe-
YTOJBHUKHM UMEIOT 001 kateT BK ¥ J1Be Mapbl COOTBETCTBEHHO PaBHBIX YIJIOB,
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npunexamux k BK. IToatomy AABK = ACBK (110 BTOpOMY NPHU3HAKY PaBEHCTBA
TpeyrompaukoB). CienoBatensHo, AB = CB.

4.39. Puc. 64.
a) 6)
b a
P
A B A B

Puc. 64

4.40. Ilycts B Tpeyronbuuke ABC yrisl A u B — octpele. Toraa BeicoTa
CK tpeyromsauKa ABC IIeXUT BHYTPH 3TOTO TpeyroibHUKa (puc. 65, a). Ecim
JOIYCTUTH IMPOTHBHOE, TO IPUXOANM K IIPOTHBOPEUHUIO: OJMH W3 YII0B A win B
JOJDKEH OBITh TYNBIM, TaK KaK CMEXHBIM C HUM OYZET OCTpPBIA yroy IpsMo-
YroJbHOTO TpeyrojbHuka (puc. 65, 6). [loaToMy Bce BBICOTBI OCTPOYIOJIBHOTO
TpeyroJibHUKa UAYT BHYTpH Hero. O6paTHoe: ecnu BeicoTa CK UAET BHYTpH Tpe-
YrOJIBHUKA, TO YIIBl A U B 3TOro TpeyrojbHUKa — OCTPBIE YIIbI MPSMOYTOJIb-
HBIX TpeyronsHuKoB CKA n CKB. CnenoBaTenbHO, BBICOTA, MPOBEAEHHAS K TOH
CTOPOHE TPEYrOJIbHUKA, Y KOTOPOM OJMH U3 MpUJIEKAIIUX yII0B — TYIOH, UIET
BHE TpeyroybHUKa (puc. 65, 6). A B TyNOyrojibHOM TPEYTrOJBHUKE TAKUX CTO-

pOH — niBe.
a) C 6) C B)
M N
/ CE X
A B K A B A K B

Puc. 65

4.41. J1ns1 mpsIMOYTOIBHOTO.
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§ 5. CpaBHeHHe CTOPOH U YIJIOB TPEYroJbHHKA

5.1. Ecnu B tpeyronsHuke ABC MemuaHa AM sBiseTcs M BBICOTOH
(puc. 66), To AAMB = AAMC (110 nBy™ Katetam) u noromy AB = AC.

A
C M B
Puc. 66
5.3. Puc. 67 u 68.
B
D
A C
4 I . e
Puc. 67 Puc. 68
5.4. Puc. 69.
A
AN LABC=1ADC
.BAD=/BCD
(3]
) >
B C
Puc. 69



5.5. Xopapl OJHOW OKPYKHOCTH IOCTOSIHHOM IJIMHBI — 3TO OCHOBaHUS
PaBHOOEIPEHHBIX TPEYTOIBHUKOB, OOKOBBIMH CTOPOHAMH KOTOPBIX SBISIOTCS
paguycel 3TOH OKPYXHOCTH. MenuaHbl 3THX TPEYrOJBHUKOB, COEIUHSIOLINE
LIEHTP OKPYKHOCTH C CepedHAMU OCHOBAaHUM, UMEIOT paBHbIE JUIMHBL. [To3ToMy
BCE 3TH CEPEAMHBI 3aIOJIHAT OKPYKHOCTh, KOHLIEHTPHUUYECKYIO C JaHHOU OKpYK-
HOCTBIO.

5.7. a) Eciu x — nnuHa OCHOBaHHS, TO X + 5 — 3TO OOKOBasl CTOPOHA,
a motomy x + 2(x + 5) = 100 u x = 30 (cm); 0) x + 2x + 2x = 100, x = 20 (cm);

B) x + §x+ %leOO, x= 300 (cm).

5.8. a) [Tycth nepumetp paBHOOepeHHOTO TpeyroiabHuka ABC (AB = AC)
paBeH 12 cM, a menuana AM = 1 cm. Torna cymMMma nepuMeTpoB TPEYrOJIbHUKOB
AMB u AMC 6onpime nepumerpa Tpeyronsauka ABC Ha 24AM, T. e. paBHa 14 cm.
[TosTOMy nmepuMeTp Ka>kaoro U3 HUX PaBeH 7 CM.

6) MosHoO, HampuMep, 3a1aTh IEpPUMETPHI TpeyroisHUKoB ABC 1 AMB n
MONPOCUTh HaliTU Menuany AM.

5.13. B paBHOOEOpEHHOM TPEYTONBHHKE Takoe pa3OMeHHEe MPOU3BOAUT
MeaMaHa, NMpoBeAEHHas K ocHoBaHMIO. IlycTe croponsl TpeyronbHuka ABC
paBHHI a, b, ¢. VI3 Bepmnbl 4 npoeném xopay AM tpeyronbauka ABC u noso-
xuM BM = x. Ilepumetpsl TpeyronbHukoB AMB u AMC OynyTt paBHbI, eciu
AB + BM =AC+ CM, T.e. c + x = b + a — x. VI3 3TOT0 YpaBHEHHUS HAXOJUM, YTO
x=0,5(a + b — c). CootBeTcTByI0OMmAas Xxopaa AM u naét OTBET Ha BOTMPOC.

5.15. MoxHO cocnaTbesi Ha aKCHOMY O CBOMCTBE PaBHBIX YIJIOB.

5.16. TpeyroabHHUK MOT OBITH PABHOOCIPEHHBIM, a MEHAaHA U OHCCEKTPH-
ca OBbUTH TTPOBEJICHBI K €T0 OOKOBOW CTOpPOHE.

5.17. TpeyroapHuK, oJlHa BEpIIMHA KOTOPOTO JIEKUT B LEHTPE OKPYKHO-
CTH, a JIB€ IpyTue BEPIIMHEI JIeKaT Ha OKPY>KHOCTH, paBHOOeapeHHbIi. [ToaTomy
LEHTP OKPYXXHOCTH PAaBHOYAAIEH OT KOHIIOB XODJBI M JIEKHUT HA CEPEIUHHOM
MEPIICHANKYJIAPE XOPABI 3TOH OKPYXKHOCTH (COTJIACHO MPHU3HAKY CEPEIHMHHOTO
MIePIECHINKYIISAPA).

5.18. Ilpsimble, comepsKamipe BBICOTHI PAaBHOCTOPOHHETO TPEYTOJIbHHKA
ABC, SBIAIOTCSA CEpEeAMHHBIMU MEPIEHANKYIAPAMU €r0 CTOPOH. TOUYKH KakIon
TaKOH NMPsIMOI paBHOYAAJIEHBI OT JBYX BEPIINH PaBHOCTOPOHHETO TPEYTOJIEHHUKA.
[TosTtomy Touka O mepecedeHus CepeIUHHBIX TEPICHIUKYIAPOB CTOpoH AB u BC
paBHOyJaneHa OT Bcex TpEX BepuiuH TpeyronsHuka ABC: O4 = OB = OC.
CrnenoBarenbHO, CepeIUHHBIN NEpHEHIUKYISAp U CTOpoHbl AC mpoHaeT uepes
Touky O.

5.19. Te xe caMble pacCcyXJI€HUs, UTO U B IPEJbIAYIIEH 3aaue.
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5.20. OTH cepequHHBIC TIEPICHANKYIAPH! SABISIOTCS MEIUaHaMU HU300pa-
xennit rpaneit PAB, PBC nu PAC mupamunsl PABC.

5.21. LeHTp OKPYXHOCTH PaBHOYHANEH OT KOHIIOB JI000H €€ XOpHbl.
ITosToMy cepenuHHbBIE MEPIEHAUKYISAPEI STHX XOPJ COAEPXKAT IEHTP OKPYKHO-
CTH, T. €. BCE OHH IIPOXOAAT YePe3 LEHTP OKPYKHOCTH.

5.22. a), 6) LOXA = LOXB u ZOAX = ZOBX Kak COOTBETCTBEHHbIE YT-
JIBl PABHBIX NPSAMOYTOJBHBIX TpeyroabHUKoB AOX u BOX; B) L XAK = ZXBK xak
COOTBETCTBEHHBIE YIJIbl PABHBIX TPEYroJbHUKOB XAK 1 XBK.

5.23. a) B paBHOOenpenHOM TpeyronpHUKe XAB yron A paBeH yriy B.
Tpeyronsuuku AXK n BXT pasnsl (110 Teopeme 1). [Toatomy XK = XT. 6) B pas-
HoOenpenHoM tpeyroibauke HKT yron HKT pasen yrny KTH. ITosTomy paBHBI
cMexHble uM yriel: £LHKA = ZHTB. CrnenoBatenbHO, PaBHBI TPEYTrOJbHUKH
HKA wn HTB (teopema 1). ITostomy H4 = HB.

MosxHO ObUTO OBI paccyaaTh U Tak: y oTpe3koB AB nu HK obuias cepenu-
Ha, a TIOTOMY Y HUX OOIINI CepeANHHBIN NMEPIEeHANKYJISIP U €r0 TOUKU paBHOYAA-
JICHBI KaK OT KOHIIOB OJTHOTO OTpe3Ka, TaK M OT KOHIIOB APYIOro.

5.24. a) IlycTp mpsiMas b — cepeluHHBIM MEpIEeHAUKYIAp OTpe3ka AB.
JAst pactosioskeHus IPSIMBIX @ U b ecTh TpH BO3MOKHOCTH: 1) OHM TIepeceKaroTcst
W TOTrJa Ha @ €CTh EAWHCTBEHHAs TOYKa, PaBHOyJaJIEHHas OT To4eKk A u B;
2) npsMble a ¥ b apaJuIenbHBl U TOTZIa TAKOM TOYKM HET; 3) a U b coBHmagamT u
TOTJa BCE TOUKH MPSIMOI a paBHOYAaleHHI OT A 1 B. Ciydau 0) U B) UCCIETYIOT-
sl aHAJIOTHYHO.

5.25. CBou mpenroaokKeHuss 0 TOM, YTO TOYKA, paBHOYAIEHHAs OT BCEX
BEPIIUH TPEYTOJIbHUKA, JEXKUT BHYTPU OCTPOYTOJIHHOTO TPEYroJbHHUKA, HA THII0-
TEHy3€ NPSMOYToJbHOTO TPEYroJbHUKA M BHE TYHNOYTOJBHOI'O TPEYrOJbHHKA
YUEHHKH TOKa 000CHOBaTh HE MOTYT — JJIsI 3TOTO HYXHAa aKCHOMa Mapajeib-
HOCTH WIHM KaKOH-MnOo e€ SKBHUBAJIEHT (HAaIpUMep, YTBEPXKACHHE O TOM, 4YTO
CyMMa YTJIOB TpeyrojibHuKa paBHa 180°).

5.26. [la, ans 3TOro HaJj0 MOCTPOUTH C OJHON CTOPOHBI OT MpsIMON AB nBe
TOYKH, PAaBHOYJAJIEHHBIE OT TOUYEK A U B.

5.27. Jla, oHM 1exaT Ha CEpeJUHHOM NEPIEHAUKYIIApe OTpe3Ka AB.

5.28. Ecau 6561 Touka X nekasia Ha IpsSIMOM p, TO BBITIOJHSIIOCH OBl PaBEeH-
cTBO XA = XB, 4TO NIpOTUBOPEUUT yCIOBUIO 3afauu. [loaTomy Touka X He NeKUT
HAa NpSIMOH p.

5.29. VT1BepxaeHus, 4T0 B PaBHOOEIPEHHOM TPEYTONbHUKE MeIHaHa,
MpOBeAEHHAST K OCHOBAHUIO, SIBIISIETCS €0 OMCCEKTPHUCOW M BBICOTOM, SBILIFOTCA
CBOMCTBAMH PaBHOOEAPEHHOTO TPEYTroJbHUKA U JI0Ka3aHbl B Teopeme 4. Jloka-
KeM OOpaTHBIE MM YTBEp)KIEHHs, KOTOPBIE SBIAIOTCSA IMPH3HAKAMU paBHOOEN-
peHHoro TpeyroiabHuKa. a) Ilycte B TpeyronbHuke ABC MenuaHa AM sBusieTcs
Takke u ouccekrpucoit (puc. 70, a). Ilpogomxkum AM 3a Touky M Ha OTpE30K
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MK, pasusit AM, n ipoBeneM otpe3ok BK (puc. 70, 6). Tpeyronsauku AMC u
KMB paBHbl o nepsomy npusHaky. Ilostomy BK = AC u LCAM = ZBKM. Ho
LCAM = ZMAB. 3naunt £LMAB = ZMKB u tpeyronbHuk ABK — paBHOOen-
pennblit (o teopeme 5). Ilomyuwmnu, uto AB = BK. A Ttak xak BK = AC, 1o
AB = AC.

a) 6)

A A
B M C B M C
K
Puc. 70

0) Ecm B tpeyrompHuke ABC Ouccektpuca AM sBiseTcs M BBICOTOMH
(puc. 71), o TpeyronsHukd AMB 1 AMC paBHBI IO BTOPOMY NIPH3HAKY PABEHCT-

Ba TPEYroOJbHUKOB, a notomy AB = AC.
A

Puc. 71
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B) [Ipssmoyroneasie TpeyronsHUKH AMB 1 AMC paBHEI IO ABYM KaTeTaM,
amotomy AB = AC.

5.30. Ecnm yriiel — BepTHKAIBHBIC, TO OHH paBHBEL. OOpaTHOE yTBEpKae-
HHeE (eCJIN YIIIbI PaBHBL, TO OHN BEPTUKAJIBHBIE) HEBEPHO.

5.31. Ilycte nuaroHamu AC u BD npsmoyronsanka ABCD nepecekarorcs
B Touke O (puc. 72).

D C

il s il

[ ul

A B
Puc. 72

[IpsimoyrosbHele TpeyronbHUku DAB u ABC paBHBI (II0 JBYM KaTeTam).
[osromy £ZDBA = CAD. CnenoBarenbHo, B TpeyroiabHuke OAB 1mBa paBHBIX
yriia u 1o Teopeme S5 oH paBHoOenpeHHbiil: O4 = OB. AHaJOrMYHO OKa3bIBACM
paBenctBa OB = OC, OC = OD. Tloatomy O4 = OC u OB = OD.

5.32. BrITekaeT U3 oIpeeNeHus IeHTPaIbHON CUMMETPUH U U3 MpEe/bl-
Jylieu 3aaauu.

5.38. AABM = AACK (no mnepBomy mpusHaky). [lostomy ZABM =
= ZACK. A Ttorma yriaet OBC u OCB paBHHI (Kak pa3HOCTH paBHBIX yriioB). [To-
sToMy TpeyroibHuk OBC paBHOOEIpPEHHBIH (110 MPU3HAKY PaBHOOEAPEHHOTO
TPEYTOJIEHUKA).

5.39. Jloka3aTenbCTBO aHAJIOIMYHO JI0OKA3aTelIbCTBY B MPEAblIyLIeH
3ajade.

5.40. Eciu AX — BbIicoTa, T0 AX < ABu AX < AC. Ecnu AX He nepneHau-
KyJsipHo BC, 1o onuH u3 yrinoB AXB uwnu AXC — tynoi. Ilycts, Hanpumep,
ZAXB — tynoit. Torna AX < AB (cornacuo teopeme 6). Ecmn £ZAXC — Tymnoii,
T0 AX < AC.

5.41. Ilpoeném otpe3ok AY. Torma, corjiacHO mnpenplaylied 3anaue,
0Tpe30K XY MeHbIne oHoro u3 oTpe3koB AY nimm BY. Otpeszok BY menbine BC.
A oTpe3ok AY MeHbIe oHOM U3 cTopoH AB mim AC. OTciofa u cieayert, 9to XY
MEHbIIIe OJHON U3 CTOPOH TpeyroibHuKa ABC.

5.42. a) Haubonpsmmit yron 4, Haumensuinid yron C; 6) yruel B u C paBHBI
1 MEHbIIIE yria A; B) yrisl A u B paBHbI u 60ipmIe yria C.

5.43. B tpeyromsuuke ABC: a) BC < AB < AC; 6) AB = BC < AC;
B)AB=AC=BC.

5.44. a) Tpeyronpuuk ABC — paBHOOenpeHHbI 1 ero ocHoBanue 4C
Goisbiie ero GOKOBBIX cTopoH. [ToaTomy yronm B Oombllie paBHBIX JIpYr APYry
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yrinoB A u C; 6) Haubonpmeii sBusercs cropoHa AB, a TOTOMY HamOOIBIIAM
sBiisietcst yroil B. Kakoil yron HauMeHbIINM, CKa3aTh HEb34.

5.45. a) Tpeyronmpauk PMK — paBHoOenpennsii (MK = PK) n ocHOBa-
Hue MP — HauMeHblIas cTopoHa; 0) HanOoybIMil yron — K, HauMEHbIIHH
yron — ZM; noatomy HauboJblias cTopona — PM, a HauMeHbIIas CTOpOHa —
PK.

5.46. a) Hanmenpmmmii oTpe3ok — pedpo Kyba, a HAMOONBIIHA — IUaro-
Haib Ky0a; 0) HaMMEHBIIHHA OTPE30K — 3TO pedbpo 2, a HaWOOIBIIUA — 3TO
JMaroOHaNb MapaJuIeNeHIIe A,

547. A,B,E, XK 3, K, M, H, O, I1, C, T, @, X, I, 3, O (nonaraem, 4uro
9TH OyKBBI 0€3 3aBUTKOB Ha KOHI[AX).

5.48.3,8,0.

5.53. a) Toxe mo 9acoBoii cTpeske; 0) MPOTUB YACOBOM CTPENKH.

5.54. JInaronanu xBagpata ABCD paBHBI Jpyr Ipyry, B3aUMHO IEpICH-
JUKYJSIPHBL U IiepecekaroTcs B Touke O, KoTopas IenuT ux nomojaM. ITostomy
Touku 4 u C, croponsl AB u CB, a taxxe ctopoHsl AD u CD cuMMETpUYHBI
OTHOCHTENBHO JUaroHanu BD.

5.55. BepmuHbl KBagpara IOMapHO CHMMETPHYHBI OTHOCHUTENBHO TaKOTO
MepIEeHANKYIISApA.

5.56. D10 npsAMast, TPOXOIAIIAs YEPE3 LEHTPBI ITUX OKPYKHOCTEM.

5.57. Puc. 73, a x 3amave «a» u puc. 73, 6 k 3aga4am «O» U «B».

a) 0)

>

wi}-sz
B e

i

H

w L
} l L

Puc. 73
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3amaum k raase 11

II.1. BepmmHaMy HpaBWIBHOTO TETpasApa SIBISIOTCS KOHLBI Hemapa-
JIETBHBIX JUaroHajel IByX MapajuIeNbHBIX TpaHeil Kyoa.

I1.3. Kaxgass u3 BepmH 3THX TPEX PAaBHOOCAPEHHBIX TPEYTOIBHUKOB
JISKHUT Ha CEPEIMHHOM NEPIEHANKYIISIPE 00IIEro OCHOBAHUS TPEYrOJIbHUKOB, TaK
KaK OHa PaBHOYZAJICHA OT €ro KOHIIOB.

1
I14.a) 2x + (x + 12) = 100, x = 295.
II.7. a) 1 muepe3 1 ¢, 1,5 m uepe3 1,5 ¢, 1 m uepe3 2 ¢, 1 M uepes 10 c;
10 20
6)t= —=0,1c,t=—=02c.
100 100

I1.8. loctaTouHO OAHY M3 CTOPOH Pa3JEINTh HAa PaBHBIC YACTH U COOTBET-
CTBYIOIIYIO CTOPOHY BTOPOTO TPEYTOJBHHKA Pa3[CINTh HAa CTOIBKO JK€ PaBHBIX
yacTel. 3aTeM MPOTHUBOMOJIOKHYIO 3TOH CTOPOHE BEPIIUHY KaXKIOTO TPEYTrOJb-
HHUKa COEINHUTH CO BCEMH TOYKAMH JICJICHHS.

I1.9. a) PaBeHCTBO OMCCEKTPUC BBITEKAET, HAIIPUMED, U3 BTOPOTO MPU3HA-
Ka paBeHCTBa TpeyroibHUKOB. 0) Eciu Obl B ritaBe 2 yxe Oblia JOKa3zaHa Teope-
Ma O CyMMe€ YIJIOB TPEyrojbHHKa, TO PAaBEHCTBO BBICOT TOXE CIEIOBaJO OBl U3
BTOPOTO IPU3HAKa PAaBEHCTBA TPEYTOJBHUKOB. A UMEHHO, PaBEHCTBO BBICOT BBI-
TeKaJo Obl W3 IMPU3HAKA PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIEHUKOB IO THIIOTE-
Hy3€ U ocTpoMy yriy. Ho 3ToT mpu3HaK MOXHO JOKa3aTh U 0€3 TEOPEMbI O CyM-
M€ yTJIOB TpeyronbHHUKa. CrenaemM 31o.

[Iycts B nmpsimoyronbHbIx TpeyroisHukax ABC u A;B,C paBHbI runore-
Hy3bl AB u AB;, a takxe octpblie yrasl 4 u A,. [lokaxem, utro AB = A,B;.
Honyctum, uro 310 He Tak. OTiOXKUM Ha Jyye AB orpe3ok AK, paBHbIA AB;.
Touka K He coBmagaer ¢ Toukod C. TpeyrospHuk ABK paBeH TpEeyrojbHUKY
ABC (o mepBoMy mpu3HaKy). CiemoBarensHo B HEM yron K — mpsimoit. Ho
Toraa u3 TOYkH B Ha npsmyio AC onymieHs! ABa nepneHaukyisipa BC u BK, uto
HEBO3MOXHO. MBI IPUIIIH K IpoTHBOpeurio. [Ipu3Hak paBeHCTBa MPSIMOYTOJb-
HBIX TPEYTOJIEHUKOB I10 THIIOTEHY3€ W OCTPOMY YIITy JOKa3aH.

I1.10. TpeyronbHUKH paBHBL: a) MO .ONPEENICHHIO; 0) M0 MEPBOMY HpPH-
3HaKy; B) IO BTOPOMY MIPHU3HAKY; T') T0 BTOPOMY NIPH3HAKY.

I1.11. a), 6) Tpeyrossaukn OAP u OBP — paBHOocTOopoHHMe. 0) U3 pa-
BeHCTBa TpeyrodsHUKOB OAP u OBP Oynet BepHbIM paBeHCTBO LOAP = LOBP.

I1.12. a), 6) Oba »Tu yTBepXk/EHHS BHITEKArOT U3 paBeHCTB KA = KB =
= HA = HB; B) Eciim oxpyxHocTH He paBHBI, T0 KA # HA, Ho KA = KB u
HA = HB, anoromy K u H — TOUYKM CEepeAMHHOrO NEPHEHIUKYIApa OTpe3Ka AB,
T. €. npsaMasi KH — cepeluHHbIN NEePIEeHAUKYISIp 0Tpe3ka AB.
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I1.13. [omaraem, uto Touku B u C nexar ¢ OIXHOW CTOPOHBI OT MPSIMOI
AO. VMeeMm paBeHcTBa TpeyroidbHUKOB: AOAB = AOABy u AOAC = AOAC,.

VYTibl, paBeHCTBA KOTOPBIX CIIELYET YCTAHOBUTD B IyHKTaX «O» U «B» SBISIFOTCS
Pa3sHOCTSAMH M CyMMaMH COOTBETCTBEHHO PaBHBIX YIJIOB 3THX TPEYTOJIBHUKOB.
PasenctBo BC = B|C) BeITEKaeT U3 paBeHCTBa TpeyroabHUKkoB ABC u AB,C).

11.14, 11.15. 3anaya I1.14 sBnseTrcs yacTHBIM ciay4aem 3agauu I11.15, Tak B
PaBHOCTOPOHHEM TPEYrOJIbHHUKE BBICOTHI JIE)KAT HA CEPEIUHHBIX MEPHEHIUKYIIS-
pax ero CTOpPOH, a TaKKe BBICOTHI PAaBHOCTOPOHHErO TPEYroJbHHUKA PaBHBI APYT
apyry (3agaua I1.9). Yxe noxasaHo, 4To cepeqUHHBbIE NEPHIEHIUKYISAPHI CTOPOH
TpEeyroJIbHUKa MepecekaroTcsl B 0JHON Touke (3a1ada 5.19). OTy Touky 11 paB-
HOCTOpOHHETO Tpeyroiapanka ABC o6o3naunMm depe3 O. Ilycts Touku K, L, M —
cepenunbl ero ctopoH CB, CA, AB coorBerctBeHHO. IIpsmble AK, BL u CM
SIBISIFOTCSL CEPEMHHBIMH TEPHECHANKYIIpAaMH CTOpOH TpeyroubHuka ABC wu
nepecekatoTest B Touke O. [Toatomy OA4 = OB = OC. U3 paBeHCTBa paBHOOEH-
peHHBIX TpeyroiabHUkoB OAB, OBC u OAC cnepyeT, 4TO paBHbl UX YIJIBL:
ZAOB = ZBOC = ZCOA = 120° — u paBHbl ux Boicotel: OK = OL = OM. Ilpo-
BelIEM paBHbIE APYT Apyry nepneHaukyisapel KA;, LB; u MC, x cropoHaMm Tpe-
YTOJIbHUKA BO BHENIHIOIO cTopoHy. UMeem OA; = OK + KA;, OB,= OL + LB,
OC, = OM + MC,. Tak Kak B 3THX CyMMax IepBbl€ claraeMble paBHBI APYT
JpyTy, a Talke BTOpBIE cllaraeMble paBHBI APYT Apyry, To OA; = OB, = OC; .
Yron 4,0B, — BepTukanbHblii ¢ yriaoMm AOB, a motomy oH paBeH 120°. Anano-
ruuHo, £B,0C, = £A4,0C; = 120°. Ilostomy paBHbl TpeyroiabHukud A;0C,
C10B,, B|OA|, u3 4ero cineayeT paBeHCTBO CTOPOH Tpeyronbhuka A4,B,C|.

I1.16. a) Ilpsmoyronensle TpeyroiabHUKH PAB u PAC paBHbl. [loaTomy
PB = PC. 6) lns 3Toro goctatogHo, 4To06 PA = AB u yron BAC ObUT IPSIMBIM.

I1.17. Tpeyronsauku AKP u AKB paBHbI 10 IepBOMY Npu3HaKy. [loaTomy
KP = KB.

I1.18. a) DT0 COOTBETCTBCHHBIC METUAHEI B PaBHBIX TPEYTOJIbHUKAX PAB,
PAC, PBC; 6) BK = CK npu moboM mosoxeHnn Touku K Ha pebpe PA, Tak Kak
tpeyronbauk PBK m PCK paBHBI IIpH JII0O0M MOJIOXKEeHUH Toukd K Ha pebpe
PA; B) CK = CM KaK cOOTBETCTBEHHBIE MeINaHbI B PaBHBIX TpeyroiabHUKax PAC
u PBC; 1) ecmu K — cepenuna PA, M — cepenuna PB, H — cepenuna PC, To
tpeyroasHuku PKM, PMH v PHK pasnsl, a noromy KM = MH = HK.

I1.19. Jlo akCHOMBI MapaIeIbHOCTH (MM TEOPEMBI O CYMMe€ YTJIOB Tpe-
YTOJIBHUKA) JTOKA3aTh YTBEP)KICHUS O IMOJIOKCHWU TOYKH, PABHOYHANEHHOH OT
BEPILUUH TPEYroJIbHUKA, HEb3S.
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11.20. a) ITycte X| u X, — aBa monoxxkeHus Touku X, npuaém OX, > OX|.
Tak xak yron OX;A — BHemHuH yrou Tpeyroisauka X;AX,, To OH Ooblie yria
OX,A. TloaToMy yToII, TOJI KOTOPBIM BHIEH 0Tpe30K OA Tpu yAajIeHUH TOUKu X
ot Touku O, yOriBaeT. 6) I3 TeopeMbl 0 BHEITHEM yTJie TPEYTOJILHUKA BBITEKAET,
YTO TOT YT0JI, KOTOPBII HMEET BEPIINHY B yAAISFOLIEHCS TOUKE, yOBIBACT, a YToJl,
KOTOPBIN HIMEET BEPIINHY B TOUKE, JBUTAIOMIEHCS K Touke O, BO3pacTaer.

I1.21. B 3amaue craBUTCS BOIPOC O HECKOJBbKHX IPH3HAKaX PaBEHCTBA
TpeyroibHUKOB. OTBET OyAET OTPUIATENbHBIM, €CIH MPUBOJUTCS IIPUMEP ABYX
TPEYroJbHUKOB, Y KOTOPHIX Ha3BaHHbIE AJIEMEHTHI (CTOPOHBI, YIJIbI, MEIUaHBI,
BBICOTBI, OMCCEKTPUCHI) COOTBETCTBEHHO PaBHBI, & CAMH TPEYTOJIbHIKA HE PaBHBI.
dopmynupoBKa 3TOi 3aa4u MOTIIa Obl OBITH U TaKOI: €AMHCTBEHHO JIU PELICHUE
3a7aud Ha IIOCTPOCHUE TPEYTrOJbHUKA IO YKa3aHHBIM 3JIeMeHTaM. Ecmu 310
MIOCTPOEHHE HE OJHO3HAYHO, TO MPH3HAK MecTa He uMeeT. OOCyuM 3TH IpH3Ha-
ku. a) BooOmie roBopsi, HeT, He paBHEI (pUC. 74); HO €CIIH YTO-TO €Il AOTOTHH-
TEJIFHO YKa3aHO (HalpuMep, YTO yroj MpsSMON WJIM TYIOi), TO TaKHe TPEyroib-
HHUKH OyZyT paBHBI.

A
ANABCu AABD:
AB=AB
AC=AD
+(B=/B
-
C D B

Puc. 74

6) Mla, paBHBI, HO JJOKa3aTh 3TO, IPUMEHHUB BTOPOW NPU3HAK PaBEHCTBA
TPEYTOJIbHUKOB, MOYKHO IIOCJIE JOKa3aTelIbCTBA TEOPEMBI O CyMME YIJIOB Tpe-
yrospHUKA B § 8. B) Jla, paBHBI; TpeThsl X CTOpPOHA (TOUHEE, €€ MMOJIOBHHA) SIBIISI-
€Tcs MeAMaHOW B TPEYTOJIFHUKE, Y KOTOPOTO [IBE JAAaHHBIE CTOPOHBI, a TPEThS
CTOpOHa — YyABOEHHas MenuaHa (puc. 164, 6 ydebnuka). T) Her, He paBHBI
(puc. 74). n) Hda, paBHBI, HO JI0Ka3aTh 3TO MOXKHO MOCJI€ TOTO, KaK IOSIBHTCS
¢dopMyna Ui TIIomanKn TpeyroiabHuka. e€) Her, He paBHbl. Ecim paccmorpers
TpeyroibHuK CA(B ¢ JaHHBIM YIJIOM B U NOJOBUHON JaHHOW CTOpOHBI BA,,

81



KOTOpPBII oTcekaeT naHHas MeamaHa CA; (puc. 75), TO HONXyduM ciydaid, pac-
CMOTPEHHBIH B ITYHKTE «@».

Ay
AA,BC u AA,BD:
A, BC=BC
.A.]_M = A2M
+B=/B

c ; M ; B

) Her, He paBHbl. O00CHOBATH 3TO OYJET Jierde MocJie TOro, Kak MosiBUT-
¢ akcuoMa mapajuienbHocTH. Tornma B TpeyronbHuke AMC, KOTOPBIA OTCEUET
MeauaHa AM ot TpeyrosnsHuka ABC, BbIcOTa OyIeT paBHA ITOJOBHHE BBICOTHI
Tpeyronsuauka ABC (puc. 76, a).

a) 6)
A A, A
. AC - cropoma 2 3 AA,BC u AA,BC:
BH - BeicOoTa AB=A,B
K AM — menmansa AH=AK
B M (o} K B H Cc
Puc. 76

s moctpoenust TpeyroiapHuka ABC cHadana Hajio MOCTPOUTH TPEYTOb-
Huk AMC no nBym cropoHam AM n MC u Beicote MK. A 3agada Ha IOCTPOECHUE
TaKOro TPEyroJbHUKa He pelaercst oJHOo3Ha4HO (puc. 76, 6). 3) [a, paBHBIL
CooTBeTcTBYyIONIAs 33/1a4a Ha IOCTPOCHNE UMEET eIMHCTBEHHOE perenue. 1) Ja,
PaBHBI, HO JIOKa3aTh 3TO W PELINTh COOTBETCTBYIONIYIO 3a7ady Ha MOCTPOCHHE
MOXHO TIOCIIEé TEOpeMbl O TOUKE TMEPECeYeHUs MeIUaH TPEeyroJbHUKA.
k) Ilockomnbky B cilydae, KOrja BBICOTa, MeIMaHAa M OMCCEKTpHca PaBHBI JIPYyT
Ipyry (ciaydail paBHOOEAPEHHOTO TPEYTOJbHUKA) TAKUX TPEYTOJIHHUKOB OECKO-
HEYHOE MHOXECTBO, TO OTBET OTPHUIIATEIbHBIM.

I1.22. a, 6) MoxHO.

I1.23. Vkaszanue: nnst M3MEpeHHs yria BOCMOJIB3YHTECH MOCIEIOBATENb-
HBIM BBINIOJHEHHEM IBYX KoMaHI: «l3mepeHme» u «Yrom», NperBapUTEIBHO
BBIJIEIMB CHAYajla TOYKY Ha OJHOW CTOPOHE yTJia, Jajiee BEPIINHY M, HAKOHEII,
TOUYKY Ha APYroil CTOPOHE yIJa C IOMOIIBIO MBIIIH.
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11.24. Vkaszanue: nns u3MepeHHs yria BOCIOJIB3YHTECH MOCIEN0BATENb-
HBIM BBIIIOJTHEHHEM ABYX Komaoz: «M3mepenne» m «Yrom», mpeaBapHTEIbHO
BBIJEIIMB CHadaJla TOYKY Ha OJHOW CTOPOHE yria, Jajiee BEPIIMHY, U HAKOHEI,
TOYKY Ha APYTOH CTOPOHE yIJIa C MOMOIIBIO MBIIIH.

HHH HU3MEPCHUA NJIMHBI OTPE3Ka €CTh [IBa crocoba: a) BOCIIOJIb30BaThCA
NOCICA0BATCIIbHBIM BBITIOJIHEHUEM JIBYX KOMAHI: <<I/I3MepeHHe>> u «Paccros-
HHUC», TMPEABAPUTECIBHO BBIACINB o0a KOHIIa OTpE€3Ka C IOMOIIBIO MBIIIH,
6) BOCIIOJIB30BATHCS ITOCJIEAO0BATEIIBHBIM BBITIOJITHEHUEM ABYX KOMAaHAI! <<I/13Mepe-
HHE» U «I[JII/IHa», TpEABApUTEIBHO BBIACINB BHYTPEHHIOIO 9aCTh OTPE3Ka C I10-
MOIIBIO MBIIIH.

I1.25. Vkazanue: noctpoiite Touky D, CHMMETPHUHYIO TOUYKE A OTHOCH-
TENbHO MPSIMOH a, U BOCIOJIB3YWTECh TeM, UTO JyIMHA oTpe3ka AC paBHa AJIHMHE
otpeska DC.

Jis moctpoeHust TOUKH D, CUMMETpUYHON TOYKe A OTHOCHTEIBHO Ipsi-
MOH d, OILyCTUTE NEPIEHAUKYIAP U3 TOYKUA D Ha NPSIMYIO a ¢ IOMOUIbIO MOCIIE-
JIOBaTENILHOTO BBINMOJHEHUA ABYX KoMaHX: «Iloctpoenue» u «llepneHauxymsapy,
MIpEeIBapUTEIbHO BBIACIUB MPSIMYI0 d@ U TOUYKY D C NMOMOIIBIO MBIMHU. 3aTeM
OTJIOXKHUTE OT OCHOBAHUSA MEPIIEHAUKYIIIPA OTPE30K, JJIMHA KOTOPOTO paBHA JJIH-
He MEPNEeHAMKYIApa, C MOMOINBIO MOCIEN0BATEIbHOIO BBINIOIHEHUS JIBYX KO-
Manx: «Iloctpoenne» n «OKpy>KHOCTb MO LIEHTPY U paanycy», MPeIBapUTEIHLHO
BBIICIMB OCHOBAaHUE MEPNEHAMKYNIApAa U caM MEPHEHAMKYIAp C IOMOLIbIO
Mbld. B ycnoBuu 3amaum nepemectutre Toukd A u B. IlpoBepbre, 4TO Baiie
MIOCTPOEHHE NO-TPEXKHEMY AAET BEPHOE PELICHUE 3a1a9H.

Tpumeuanue: sma 3a0aua, Kpome YNpalcHeHus Ha 0CeGVI0 CUMMEMPUIO,
A61A€MC NOO20MOBKOU K U3yuenuio memvl « Hepasencmeo mpeyzononuxay.

I'inasa III. PaccTrosinus U napajiebHOCTh
§ 6. Paccrosinust Mmexxny purypamm
6.1. ITycte B okpyxHOCTH c LeHTpoM O mpoBeaeHa xopaa AB u Touka
Q — eé cepenuna. Tak kak TpeyronbHuK OAB paBHOOeapeHHbIH, To OQ — ero

MeamaHa, a moroMy — BeicoTa. Ho Torma OQ < OX, rae X nrobast ToYKa XOp/Ibl,
oTiinyHas oT Q.
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6.6. Puc. 77.

6.7. Puc. 78.

6.8. Puc. 79.
a)

M
\A B

2
[
a
-
A R
a
Puc. 77
a
A
—2—
Puc. 78
6)
A B
—
Puc. 79
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6.9. HapucyeMm Ha IJIOCKOCTH TOPU3OHTAJIbHYIO MpPSIMYIO @ U BbILIE HEE
okpyxHOCTB F ¢ neHTpoM B Touke O. IlycTh Touka X nexxut Ha mpsmoi a. Pac-
crossuue oT X no F paBHO anuHe otpe3ka XY, rae Y — Touka nepecedyeHust
orpe3ska OX c¢ okpyxHocTeio F. Korma Touka X mpoOeraer mpsMyro a clieBa
Hampaso, TO OTpe30K XY cHaudana yOBIBacT, CTAHOBUTCA MHHUMAIBHBIM, KOTZa

OX L a, u 3atem cHOBa Bo3pacTaer.

6.10. Takoii ¢urypoit Oyner Bcsi INIOCKOCTb, M3 KOTOPOH yNaJ€H KpyT C
LIEHTPOM B JaHHON TOYKE U PaJUyCOM AAHHOTIO PacCTOsAHMs. B mpocTtpaHCTBeH-
HOM ClIy4dae yAajseTcs Iap.

6.11. a) K tpeyronsHukam AOB u BOB;; 6) x TpeyronsHuky AOB;
B) paccTOsHME OT 3TOM TOYKH 110 BCEX TPEYrOJbHHKOB OJMHAKOBOE; I') K Tpe-
yroiabHuky A;OB;.

6.12. Hago B34Th MEHBIIYIO M3 JABYX [UIMH OTPE3Ka, YKa3aHHBIX
B YCJIOBHH.

6.13. 6) Ilycte AH, BK u CM — BEIcOTH TpeyroimbHuKa ABC. Tak kak
AH < ABn AH £ AC n B 0OJHOM U3 JBYX CIy4acB MMEET MECTO CTPOTOe Hepa-
BeHCTBO, 2AH < AB + AC. Tloatomy AH < 0,5(AB + AC). AHaJOru4HO,
BK < 0,5(BA + BC) u CM < 0,5(CA + CB). CknaapiBasi 5TH TpH HEpaBEHCTBA,
mony4yaem. Uro AH + BK + CM < AB + BC + AC.

6.14. BricoTa mupaMuIbl MOXKET JIMOO COBMAJaTh C KAKUM-ITHOO pedpoM
IMpaMubl, 1100 He COBIMAAaTh ¢ HUM. B IepBOM ciydae BBICOTa MHUPaMMIbBI
paBHa pedpy NHpaMubl, a BO BTOPOM — MEHbIIIe pedpa, Tak KakK sSBISIETCS Kare-
TOM B HPSIMOYTOJIFHOM TpPEYTOJIbHHUKE, THIIOTEHY30H KOTOPOTO SBISETCS pedpo
TTUpaMUIbL.

6.15. PaccTosiHUS OT LEHTpa OKPYKHOCTH JIO0 JTFOO0H TOYKH OKPYKHOCTH
paBHO €€ paanycy, a IOTOMY BCe 3TH paJuyChl — KpaTdaiiine OTpe3Ku OT IeH-
Tpa 10 OKPY>KHOCTH.

6.16. Het. OkpyXHOCTB U €€ LIEHTp.

6.17. Jla. OkpyxHOCTb (cdepa) u e€ LeHTp.

6.18. a) /la; 6) Her; B) na.

6.19. Crenyer U3 HEpaBEHCTBA TPEYTOJIbHIKA M M3 CBOWCTB HEPABEHCTB.

6.20. a) 15 uwmm 18; 6) 20.

6.21. JTxo6biM, 60sbmHM 20.

6.22. JIro6b1M B uHTEpBate (20, 40).

6.23.2) 1 <x<3; 6)0<x<4; B)la—b|<x<a+bh.

6.24. a) (30; 54); 6) (28; 56); B) (28; 58).

6.25. a) [IpoBoaum orpe3ok CK n mpuMeHsieM HEPaBEHCTBO TPEYTOJIbHUKA
Kk TpeyronbHuky ACK; 0) mpoBoauM OTpe3oK DB W NpHMEHseM HEpPaBEHCTBO
TpeyrosbHuKa K TpeyronsHuky DBK; B) AB = AK + KB, CK + KD = CD,
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AK < AC + CK, KB < KD + DB; cxiafpiBas IOCIE€IHUE J1Ba HEPABEHCTBA, MOJY-
yaeM TpedyeMoe HEPaBEHCTBO.

6.26. a) IIpnMeHsieM HEpaBEHCTBO TPEYTOJIFHUKA K TpeyroidbHUKY ACK;
0) npuMeHseM  HEpPaBeHCTBO  TPEYTONbHWKA K  TpeyroidbHUKYy  BDK;
B) nepneHIuKyIsIpsl AB n DC Ha npsimyro BC xopode HakJIOHHBIX AK 1 DK.

§ 7. llapasieIbHOCTh NPSAMBIX

7.4. B pombe ABCD nposeném nuaronans AC. 13 paBeHcTBa paBHOOE-
peHHbIX TpeyroabHUKOB ABC u ADC cienyeT paBeHCTBO HAKPECT JIEXKAIIMX
yrinoB DAC u ACB. Tlostomy DA || BC. Ananoruuano, AB || DC.

7.5. Ilycte ABC — paBHOOEIPEHHBIN TPEYTroJbHUK, B KOTOpoM AB = AC,
touku D u K — cepenunsl ctopod AB u AC coorBercTBeHHO. [IpoBeem Guccek-
Tpucy AM B Tpeyronsuuke ABC. Ilpsmas AM nepneHaukynspHa npsmeM BC u
DK (3agaua 5.29). [Toatomy BC || DK.

7.77. Yriel MEeXAy CTpeTKaMH KOMIIACOB M KypcaMH KOpaOied JOIDKHBI
OBITH PaBHEL.

7.8. B npoTuBHOM ciydae mosydaeM IBa MEPICHINKYIAPA, IPOBEAEHHBIC
13 OTHON TOYKH K OJHOU MPSMOM, 9TO HEBO3MOXKHO (CM. TI. 4.6).

7.10. a) Ha tpu; 6) Ha 4; B) Ha 5; ) Ha 11.

7.11.9.

7.12. TnamerTp.

7.13. OHu mapaiienbHBl: B MPOTHBHOM Cly4yae MpsiMas, mapajielbHas
MIepPBOI U3 HUX, NIepecekasia Obl BTOPYIO, HO HE Mepecekana Obl IEPBYIO.

7.14. Het, He MOTYT: €CJH NpSIMBIE @ U b TapaJuIeNbHbL, TO TPEThS IpsAMas
¢, TIepeceKarolas MepByo U3 HUX, JIOJDKHA IIepeceKaTb U BTOPYIO.

7.15. IaTeIit mocTyNaT TOBOPUT 00 OJHOCTOPOHHHX YrilaX. AHAJOTHYHO,
MOYXHO TOBOPUTH M O APYIHMX yriax. Hampumep, eciii COOTBETCTBEHHBIE YTJIb,
00pa3oBaHHbBIEC IIPU TEPECCUCHNH JIBYX NPSIMBIX TPEThEeH NPSIMOil, HE PaBHBI, TO
TIepBBIE JIBE MIPSMBIC HE MTapaJlIeIbHBI.

7.16. HwxHuii u BepxHHWHA Kpas JHUCTAa TEPHCHIUKYISPHBI OOKOBOMY
Kparo, a IOTOMY IapajlIeIbHBI.

7.17. OHM mapajuIelbHBI TOTOMY, YTO JBE HPSMBIC, MMEPIECHANKYISIPHBIE
OZHOU MPSIMOI1, apajlIe/IbHBI.

7.20. Ilycts B paBHOOenpeHHOM TpeyronbHuke ABC ¢ BepmuHoii B Touka
K — cepenuna cropoust AB u KL || AC. Torna £ZBKL = ZBAC, ZBLK = ZBCK,
ZB = /A, cnepoBarensHo, £K = /L, oTKyJa CleAyeT, 4TO TpeyroibHuk BKL
paBHOOenpenHsIit, 3HaunT: BL = BK = 0,5BA = 0,5BC.

7.21. a) Ilycte AB — amameTp OKpyxHOCTH ¢ neHTpoMm O, BD n AC —
xopabl, BD || AC. TIposeném pammycet OA, OB, OC, OD. Imeem OA = OB =
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=0C=D=R, LZAOC = £ZBOD. Tax xaKk y paBHOOE/IPEHHBIX TPEYTOJHHUKOB
AOC u BOD paBHBI yIibl IpY OCHOBAHUU M OOKOBBIE CTOPOHBI, TO OHU PaBHEL, a
notoMy AC = BD.

6) Tak kak LZAOC = ZBOD, 10 niyun OC n OD nexart Ha OJHOW NPSMOH,
a noromy CD — nuaroHans 4erslpéxyroibHuka ABCD. LAOC = ZOCA,
ZOAD = ZODA. CnenoBatensHo, LOCA + LZODA = ZOAC + LOAD = ZCAD,
cienoBaTeNbHo, yroia £ CAD — npsiMoi.

7.22. PaccMoTpuMm 4eTbipéxyroasHuk ABCD. Ilycts neHTp okpyxHocTd O
JIeKUT BHYTpH Hero. [IpoBenéM paamyckl BO Bce BEPIIMHBI YETHIPEXYTONBHUKA.
Tak xak 2£0AD + £0DC + LZOAB = 180°,2£0BC + £LOCD + ZOBA = 180° n
ZOAB + LOAD + ZODA + £0DC = 180°, o LOAB + £Z0DC = ZAOD. TouHo
Tak xxe ZCOB = LOBA + ZOCD. Iloatomy LAOD = ZCOB, TpeyronbHUKU
AOD un COB paBHBI 110 IepBOMY Npu3HaKky U AB = CD.

HoxkaxxeMm BTOpoe yTBepxaeHNe. CHauana JOKaXXeM ero JuIi cirydas, Korjaa
AB — puamerp. IIpoBeaém paguycel OB u OC. Tak xak OA = OB = OC = 0D =
= Ru AB = CD (mo mpensigymiei 3amade), To TpeyroiabHukn OAB m OCD
paBHBbI, a TOTOMY paBHbI yribl A U B. Torna paBHsl TpeyroasHuku ABC u ABD,
anoromy AC = BD.

ITycts Teneps 06e xopasl AB u CD OTINYHBL OT TUaMETpa U JIeKaT C pas-
HBIX CTOPOH OT AuameTpa KL, uMm mapamnensHoro. Ilposeném otpesku KA, KD,
LB, LC, KC, LD. Mb! yxe nonyuniu panee, uto KA = LB, KC = DL, ZCKL =
= ZDLK, ZAKL = ZBLK, cnenoBarenbHo, ZAKC = ZBLD. IlosToMy Tpeyroib-
Huku AKC u BLD passsl, cnenosarensHo, AC = BD.

7.24. a) J/IBa mepneHAUKYIApa K OAHOM MpsIMOM MapayiensHbl; 0) Tpe-
YTOJIBHUKH OyAyT paBHBI IO ONPEACICHHIO PABEHCTBA TPEYTOJILHUKOB; B) AUAro-
HaIM PaBHbl KaK THUIIOTEHY3bl PABHBIX MPSMOYTOJIBHBIX TPEYTOJbHUKOB;
T') 3TO CIEIyeT U3 TOTO, YTO, BO-TIEPBBIX, TOUKA MEPECeueHNs AUaroHaueil qeauT
WX TIOTIOJIaM H, BO-BTOPBIX, KaXK/1asi CTOPOHA MPSIMOYTOJIbHUKA IIPU LEHTPAIBHON
CUMMETPHH OTHOCHUTENIEHO TOUYKH NEPECEUCHUs] TnaroHaiei mepexoaur B MpOTH-
BOTIOJIOXKHYIO CTOPOHY.

7.25. DTH CBOWCTBA BHITEKAIOT W3 TOTO, YTO JUATOHAIU KBajpaTa pa3ou-
BAaIOT KBaJpaT HA YETHIPE PABHBIX APYT IPYry PaBHOOEIPEHHBIX MPSIMOYTOJIBHBIX
TPEYroJIbHUKA.

7.26. Kaxxmasi cpeHss JIMHUS MPSIMOYTOJIBHHUKA SBIISIETCS €T0 OCBI0 CHM-
METpHUH, & TOUYKA WX MEPEeCcedeHus SBJIETCS LEHTPOM ero cummerpud. IlosTomy
KaXaas M3 YeTHIPEX IONyYEHHBIX €r0 YacTed MEepeXxOAWT B IPYTyI0 4YacTb B
pe3yabpTaTe OCeBOH MM IEHTPAITbHOW CHMMETPHH.

7.33. JIBe ocu CUMMETPHH, KOTOPBIE COAEPIKAT CPEeTHUE JTMHUU YEThIPEX-
YTOJIHUKA.
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7.34. YeTslpe oCcu CUMMETpPHH, O IBYX U3 KOTOPBIX YK€ CKa3aHO B 3a7aue
7.33, a 1Be aApyrue coaepKar JUaroHajy KBaapara.
7.35. OtBetsI B yueOHMKe. Penienne oueBuaHO.

7.36. Puc. 80.
a) 0) B) r) )

ES E

e) %)

2
t t t t -p
1 1 2

Puc. 80

7.37. a) [TocTpouTh MPSMOYTOIBHEII TPEYTONBHUK, Y KOTOPOTO THIIOTEHY-
3a B/IBOE OOJIbIIIE KAaTETa, U IOCTPOUTD €r0 0 MPSIMOYTOJIbHUKA; 0) 3TO KBajpar.

7.38. a) UeThIpEXYTrOIbHUK, UMEIOIIUI TPH MPSIMBIX yIJIa, ABISIETCS Mps-
MOYTOJIEHUKOM; 0) TpsiMasi, IepIeHANKYJIIpHas OJHOW M3 IByX MapajuIeNbHBIX,
MIEPIICHANKYJIIPHA M BTOPOH U3 HUX.

7.39. OHM SABISIOTCA TPSAMOYTOJBHUKAMH, y KOTOPBIX COOTBETCTBEHHO
PaBHBI CMEXHBIE CTOPOHBL. Tak Kak MPsIMOYTOJIBHUK OTHO3HAYHO 3a4aETCs mapoit
CMEXKHBIX CTOPOH, TO TaKHe NPSAMOYTOJIbHUKHI PaBHBIL.

7.41. a)—r) MoxHo (puc. 81); 1) Henb3s1.
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1) AO=0C 1) NL | MK
2) MO 2) gepes k nposectu AB || NL
3) k n | — 6HCCEeRTPHCH AK=KB=NL

yraoe AOM u MOC 3) wepes M mposectu CD || NL
) AXII L, CYIlL DM =MC=NL

5)AY Il E,.CX Il E

Puc. 81

7.42. BoccTaHOBUTb MOKHO TOI'/Ia, KOT/Ia OCTaJIaCh CPEIHsS JIMHUS U TOU-
Ka Ha CTOpPOHE, KOTOPO# MapaiienabHa cpeqHss IMHUS. B npyrux ciydasx Boc-
CTaHOBHTH HEIb3SI.

7.43. Tlocne pa3BEPTHIBaHMSA JIUCTA Jblpa B HEM CIIOKEHA U3 UYETHIPEX
OJIMHAKOBBIX OTpe3aHHbIX ¢Guryp (puc. 82). Ilomyuarcs: a) pom6 (puc. 82, a);
0) kBaapat (puc. 82, 6); B) NpsIMOYToJbHUK (pHc. 82, 8).

a) ) B)

N
N

Puc. 82
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7.44. TonumHy HEOONBIINX TIPEIMETOB H3MEPAIOT IITAHTCHIIUPKYIIEM.
[To3TOMy MOKHO TIPEITIOKHUTH HHCTPYMEHT, MTOXO0XKHHA HA OONBIIOHN IITaHTCHITHP-
KYJb — peHKY, BI0JIb KOTOPOI IBUTAtOTCs J1BE MEPIEHIAUKYIISIPHbIE €1 PEUKH.

7.45. MoxHO crenaTh 00X0/1, KOTOPBIH IpeACTaBIIeT COO0H TPH CTOPOHEI
MIPAMOYTOJbHUKA.

7.46. Puc. 83 nns Tetpasapa.

B
B A B A
\ I )/
' K \ , D
\ \ /
\ / \ /
\ / \ / K
N N
N4 N/
K C D K c
Puc. 83

§ 8. Cymma yrJjioB TpeyrojibHuKa

8.1. Bce yruiel ero pasusl 180°: 3 = 60°.

8.2. a), 6). [loctponM JaHHBINA TPEYTOJIBHUK JO PABHOCTOPOHHETO.

8.3. a) 70°; 6) 75°; B) 80°; 1) 72°; m) 120°; e) 80°; ) 36°.

8.4—8.7. OtBeTHI B yucOHUKE.

8.8. Pemaercs aHaOTHYHO pemIeHAIO 3a1auu 8.25, TaHHOMY B YIeOHHKE.

8.9. Eciim o u B — naHHbIe yribl. PemieHust B JBYX BO3MOXHBIX CITydasix
nanbl Ha puc. 84 u puc. 85. Otsetsl: B iepsoMm ciay4uae 0,53 — ¢/, Bo BTopom ciy-
qae 0,5(c + ).

4DCK=[3—%

Puc. 84
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/DCK —a+P=%

2
8.10. Puc. 86.
C CK - 6uccekrpuca,
CM — menuaHa
o +KCH=45"-a
q 1
A ' M K H B
Puc. 86
8.11. Puc. 87.
C
sAoB=180"- <EB _
~180"- 1892<C _g0'+ 1 .c

Puc. 87

8.12. YrtoObl ObUIO ymoOHEE BBIYMCIATH YIJIbI, KOHIIBI OTPE3KOB CTOHT
0003HAYUTE.

8.13. Ipamp ABC — paBHOCTOPOHHUH TPEYTOJIBHUK, OCTAJIHHBIE
rpaHd — paBHblE JAPYr Ipyry paBHOOEIPEHHbIE TPEYroJbHUKH, YTOJl MpHU
BEpLIMHE KOTOPBIX HM3BeCTeH. EcCiM OH paBeH ¢, TO OCTajbHbBIE YIJbI PAaBHBI
90°—-0,5¢.

8.14. Ot 128° no 130°.

8.15. a) Menpmuii yron B uaTepBaine (0°; 45°), Gonpmmii yron paser 90°;
6), B) mensmmii yron B mHTepBane (0°; 60°), a Gonpmuii yroa B MHTEpBaje
(60°; 180°).
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8.16. PaBHOCTOPOHHUM TPEYT OJIbHUKOM.

8.17. Yrasr 15° u 80° MoryT OBITH Kak yriiaMu IpPH BEepIIHHE paBHOOEH-
PEHHOTO TPEYroJbHUKA, TaK M yIJIaMH IPH €r0 OCHOBaHWH; yroa 160° moxker
OBITh JTUIIb YTJIOM IPH BEPIINHE PABHOOEIPEHHOTO TPEYTOIBHUKA.

8.18. Hanpumep, Tpu yria 4eTbIpEXyrojibHUKA.

8.19. HeBo3MOXHO, 94TOOBI: a) JIWIIb B OAHOM W3 YIJIOB YHCIO TPaTyCcoOB
ObUIO HE LeNbIM; O) JIMIIB B OJJHOM M3 YIJIOB OBUTH yKa3aHbl CEKYHbI; B) YHCIIO
rpasycoB ObUIO HEUETHBIM; T') CyMMa IIOCIECIHUX HU(P I'PagycoB HE paBHSIACH
10; ) cymma yrioB Obiia Menblre 180°.

8.20. a) D10 BBITEKAET U3 TOTO, UTO CYMMa OCTPBIX YIJIOB IPSMOYTOJIBHO-
ro TpeyrojibHuKa paBHa 90° (puc. 88).

LA+ 22=90
C 4B+ 21=90°
4 LA +2.B=90"
2 IlosTomy 21=2Aun +22=/B
A H B

Pnc. 88

0) IIycte CO — MenmaHa mpsSIMOYTOJIBHOTO TpeyroibHuKa ABC, mpoBe-

nEHHAS K ero Turnorenyse 4B (puc. 89).
B M

4
C A

Puc. 89
IIpomomxum menunany CO Ha otpe3ok OM = OC u mpoBengM OTPe30K
MA. Tak xak AOAM = AOCB, 10 LOAM = £B. lloatomy £LCAM paBeH cymme

OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIBHHKA, T. €. 3TOT yrou npsmoi. [Ipsmo-
yrosnbHble TpeyroisHUkn ABC u CMA paBHbl (110 1ByM KateTam). [loaTomy pas-
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HBI UX runoteHy3sl CM = AB, a 3Ha4YWT, paBHBI U MOJOBUHBI 3TUX T'HIIOTCHY3!
OC=04=O0B.

8.21. O0a mpu3HAaKa ABJSIFOTCSA CIIEACTBUSMH BTOPOTO MPHU3HAKA PAaBEHCT-
Ba TPEYTOJIBHUKOB.

8.22. OpnHa W3 nuaroHajel YeTHIpEXYroilbHUKAa pa30WBaeT ero Ha IBa
TPEyroNbHUKA, CYMMa YTJIOB KOTOPBIX U JaéT CyMMY YIJIOB YETHIPEXYTOJIbHUKA,
1. e. 180°+ 180° = 360°.

8.23. a) 35°; 6) 130°; B) 90°; r) 130°; 1) 100°; €) 90°.

8.24. B unrepaie (0°; 65°).

8.26. Ilycts B ocTpoyroasHOM TpeyroibHuke ABC MpoBeNeHB! BBICOTHI
AH wn BK, xoTOpBIE MepecekatoTcsi B Touke M. PaccMOTpUM yriibl 4eTHIPEXYTOIb-
Huka CKMH: nBa yria no 90°, yron C tpeyronsuuka ABC u tynoit yron KMH
MEXAy BbIcOTaMH. Tak Kak cymMMa yIJOB YEThIpEXYroJibHUKa paBHa 360°, TO
yroia C paBeH OCTpoMY yrity Mex1y BeicoTaMu AH u BK.

8.27. Ilycts B Tpeyronbauke ABC npoBenens! ouccextpucel AH n BK, xo-
Tophle mepecekaroTcs B Touke O. B 3amaue 8.11 nmokaszano, uto LZAOB = 90° +
+ 0,5Z£C. TloaTOMy CMEXHBIH C HMM OCTpBIH YroJI O MEXAY OUCCEKTpHUCAMHU
pasen 90°— 0,5£C. CnenoBarenspHo, £C = 180°—2q.

8.28. Puc. 90. Kak ncnonp30BaTh 3TOT pe3ysbTaT AJs JEJIECHUS U yABOE-
HUS yTJa, TOKa3aHo Ha puc. 91, a, 6.

2a
a) 6)
+ABC = g +KBC =2y
C C
B[~ B A_+7
a T A "IB Kk
Puc. 90 Puc. 91

8.29. ITycts BHemHMIA yroi npy BepiInHe 4 paBHOOEIPEHHOTO TPEYroib-
Huka ABC paseH 2c¢. a) Torma BHEUTHWH yrojil MPH OCHOBAaHHM TPEYTOJIbHHUKA
ABC pagen 180° — o.. 6) Ilyctp OMCCEKTPUCH BHEIIHUX YTJIOB MPH OCHOBAHWU
nepecekatorcsi B Touke O. L BCO paBeH MOJIOBUHE BHEITHETO YIJIa, HAWJIEHHOTO
B II. «a», T. €. oH paBeH 90°— 0,5a. [Toatomy ZBOC = o.. B) DTOT yroi sSBISIETCSI
yriaoM mpu ocHoBaHmM MK paBHOOeapeHHOTO TpeyromsHuka OMK ¢ yriiom o
nipu BepirHe O, T. €. oH paBeH 90°— 0,50a.. DTOT ke pe3yabTaT MOXKHO MOJIYUHUTh,
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paccMOTpeB HaKpecT JISKAIIHe YIJbl NP MapawiensHeIX npaMeix BC u KM u
cexymeit OM.

8.30. Ilycte u3 TOoukm O mpoBeneHH neprneHAuKysapsl OK, OM u OP
Ha cTopoHbl AB, BC u AC cootBerctBeHHo (puc. 92). Ilycte ZKOP = q,
ZKOM = 3. Torma £Z4 =180°—qa, £ZB=180°-f, LC=o + 3 —180°.

c

8.31. BC = 40 = 1 (puc. 93).

vl
o_l

Puc. 93

8.32. Puc. 94.

a) 6) B) r)

Puc. 94
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8.33. B) Puc. 95.

8.34. Puc. 96.

Puc. 96

3agaum Kk raase 111

IT1.1. O6pas3er pemieHus Takoii 3a1auun 1aH B yueOHUKEe — 3a7a4a 8.25.

II1.2. TTocunrtaem: a) 360°: 8 — 360°- 6 = 720°; 6), B) 360°- 4 — 180°- 4 =
=1720° 1) 360°- 5 — 360°— 180°- 4 = 720°. ITomyuurcs Bcerna 720° ams moOoro
BBIITYKJIOr0 MHOTOIPaHHUKA. DTO cienyer u3 popmyisl Ditepa e — k + f= 2 mis
YHcia BepIIuH, péoep U rpaHei Takoro MHOTOTpaHHHUKA.

1
IIL.3. a) 1 ocHOBaHue, 1 OOKOBasi CTOPOHA JISKAT B MHTEpBAJIS (O; Ej’

0) B mHTEpBaJe (%, SJ.

1114, II1.15. Ilycts nan Tpeyronbuuk ABC, B HEM BblOpaHa Touka O n

OA = a;, OB = by, OC = c,. Ilo HepaBeHCTBY TpEyroJibHUKa UMeeM ¢ < a; + by,

a < b + ¢, b < a + c. CknagpiBas Bce TPHU HEPABEHCTBA, IMOJIYIHM

2(a; + by + ¢)) >a + b + c. Nanee umeeM a; + c;< a +c¢, by + ;< b + ¢,
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a,+ by < a+ b. CxianpiBasi 5TH HEPaBEHCTBA M COKpalias Ha J1Ba, MOJIydaeM, 9To
a+b+c<a+b+ec.

IIL.5. Kaxxnple nBe nepecekaromyecs IpsMble Aal0T OAHY TOYKY Iepece-
yeHns. [1oaToMy ecnu Kaxple JBE M3 JaHHBIX MPSIMBIX MEPEceKaroTcs, To odmiee

YHCIO TOYEK PaBHO @ MoxHO paccyXIaTh M Tak: ABE NpsIMblE Iepece-

KaloTcs B ofHOM Touke. Korga mobaBinsieTcst TpeThsl mpsiMasi, TO YUCIIO TOYEK Tie-

pecedeHus Bo3pacTtaeT Ha 2, moiydaeM 1 + 2; koraa nobOasisercs 4eTBEpTas

TpsiMasi, TO YMCIIO TOUEK MepeceueH st BO3pPacTaeT Ha 3, T. €. moixydaem 1 + 2 + 3;
KOrJa TIPOUCXOAWT mepexom oT n — | K n, TO [pobaBisercs

n — 1 TodYKa, T. €. KONMYECTBO TOYEK paBHO | + 2 + 3 + ... + (n — 1). Takyro

(n—=Dn

CYMMY MBI YK€ CUMTAJIN: OHA paBHA 3

I11.6. Yepe3 Bepmuny 4 TpeyronbHuka ABC mpoXonaaT JABe TaKHe Mpsi-
MBbI€: OJIHA M3 HMX MapajvienbHa npsiMoi BC, mpyras COIEpXKHT OUCCEKTpUCY
yrna A tpeyronsHuka ABC.

II1.7. ITycts B Tpeyronpuauke ABC cropoHa BC — nHaunbonpmas. Omyctum
Ha He€ BBICOTY AH. DTO HamMmeHbllas U3 BbICOT TpeyronbHuka ABC. Ilonoca,
orpaHuueHHas npsmMoit BC u npsAMoii, IpoxXoaaiIeil uepe3 TOUKy A U napaiesnb-
HOH BC, nMeeT HAaUMEHbIIYIO IHUPHUHY.

II1.8. [ansl aBe Touku 4 U B, a Takxke orpe3ok a < AB. CTpoum npsimo-
yroiabHblid TpeyronibHUK ABC ¢ xatetoM BC = a. IlpoBoaum npsmyo AC u
napaJuleNbHYI0 ei PsIMyI0 Yepe3 TOUKy B.

II1.9. a) Crauana B mOJOC€ CTPOUTCA MPSIMOYTOJBHBIM TPEYroJbHUK
C KaTeToM, PaBHBIM IIHMPHUHE IOJIOCHI, W THUIOTEHY30i MaHHOW JUIMHBEL 3aTeM
Yyepe3 JaHHYI0 TOYKY IMPOBOJUTCSA MpsiMas @, MapajulelbHas THIOTEHY3e MOCTPOo-
€HHOTO TpeyroibHUKa. 0) 3aJaHHas TOYKa JOJDKHA OBITh paBHOYIAJICHA OT KpaéB
nosocel. Torma mro0ast Xop/a MOJIOCKHI, MPOXOJAIIasl Yepe3 3Ty TOUKY, AEITUTCS
€10 TI0TI0JIaM.

II1.10. ITycts nanHa monoca, orpaHMYCHHAS MIPSIMBIME a U b. Bo3pMéEM J1r0-
Oyro TouKy 4 Ha NpsAMOH a U MpoBenéM depe3 He€ MPSIMYyIO0 p, HAKIOHEHHYIO K
npssiMoit a Ha 60°. Ilpsimast p nepecedér npsimyto b B HeKoTopoii Touke B. Otio-
KHMM Ha IpsMod a oT Touku 4 otpe3ok AC = AB Tak, yTo0Bl yron CAB Obun
pasen 60°. TpeyroibHUK ABC — UCKOMBIH.

II1.11. YtoOB! pa3duTh MIOCKOCTh HAa 7 YacTeil TOCTATOYHO Ha Hell mpo-
BECTHU 11 — | MapanenbHyo IpsMYIO.

II1.12. IIycte BHyTpH yria A B3sim Touky M. IIpomomkum otpe3ok AM
Ha 0Tpe30K MB, paBHblil 0Tpe3ky AM. IIpoBeném uepes Touky B Npsimble, napai-
JIeNbHBIE CTOPOHAM yriia, 1 0003HauuM 4depe3 C u D TOYKH IepecedeHus ux co
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cropoHamu yria. Orpe3ok CD — wuckomas xoppa yriaa A, touka M — eé
cepenuHa.

II1.13. [Tycts nBa paBHOOenpeHHBIX TpeyromsHIKa ABC nu KBC mexar c
oaHoN cTopoHsl oT mpsimoir BC u £A menbiie ZK. Torma LKBC > ZABC.
[ostomy Touka A nexut BHyTpHu TpeyroipHnka KBC. Ilpsmas AK sBmsercs
CEpeIMHHBIM MEPHEHANKYISIPOM OTpe3Ka AB W AEIWT MOMOJaM yIJIbl IIPH BEp-
muHax 4 u K. Yron BAK — tyno#, a notomy B TpeyroisHuke BAK cropona KB
6onbme cropoHsl AB. CiemoBarenbHO, mepuMeTp TpeyronbHuka KBC OGomnbiie
nepumeTpa TpeyronsHuka ABC.

III.14. Eciau BepIIMHBI Majoro TpEyroibHMKA JIEKaT Ha CTOPOHAx
OOJIBILIOTO, TO pEIHICHHE MOJIy4YaeTcsl HEMOCPEACTBEHHO W3 HEpaBeHCTBA
TPEeYTroJIbHUKA.

Ecnu BepuivHbl Majioro TpPEyrojibHHMKa Jie)KaT BHYTPH OOJBLIOTO Tpe-
YTOJIBHUKA, TO BEPLIMHBI MAJIOTO TPEYTOJIbHUKA MOXKHO MOOYEPENHO YTIHYTh Ha
CTOPOHBI OOJIBIIOTO, YBEIMYMBAS TEM CaMbIM €ro MepuMeTp. Y TATUBaHUE INPU
3TOM MOXKHO MPOHM3BOAMTH IO JTydaM, SIBIISIOIIMMCS MPOJODKEHHEM OHUCCEKTpHUC
MaJIoro TPEYTOJbHMKA 32 €r0 BEpUIMHBI. [Ipw 3TOM OymyT moiydaTbhcs TYIbIE
YTJIBI, KOTOPBIE U 00ECTIevaT BHINOJHEHUE HY)KHBIX HEPaBEHCTB.

III.16.a+b>c;a+b+c>Zc;c<%(a+b+c).

II1.17. ITycte ABCD — ueTsIpEXyronbHUK, Toukd K U L jiexar Ha ero
cropoHax AD u BC cootBercTBeHHO. B Tpeyromsuuke BKC otpe3ok KL MeHble
kakoii-1moo croponsl KB wim KC. Ilycts on menbuie KC. B tpeyronsanke ACD
orpe3ok KC menbIe kakoi-mi6o u3 cropon AC wiu CD. Uto n otBeuaet Tpedo-
BaHMIO 33/1a4H.

VY1BepxkneHne o0oOmaeTcss Ha JI000H BBIMYKIBIH MHOTOYTOJNIBHHK, a
TaKkKe Ha TeTPa’/p ¥ BOOOIIE Ha BBITYKJIBIH MHOTOTPaHHUK.

I11.18. OGo3HaunM Kpas oyIockl Kak a U b. IlycTh Touka A HAXOAMTCS Ha
Kparo a, Touka B — Ha kpato b, npuuém npsmas AB He NepHeHINKYIIpHA KpasiM
nosiocel. CpenHsAs JIMHUS HOJIOCH nepecekaeT AB B Touke, paBHOYOAJIEHHOH OT
KpaéB MOJIOCH, a TOTOMY OTpe30K AB nmenmutcs 3Toi Toukoi monoiaM. O6paTHOE
YTBEpKIICHHE MOXET OBITh TAKOBO: €CJIM TOYKa IEIUT IOTO0JIaM HEKYI XOpAy
9TOM MOJIOCHI, TO OHA JIEKUT Ha CPeAHEH JIMHUM 3TOM moJiockl. [{ns mokazaTenb-
CTBa JOCTAaTOYHO INPOBECTH uEpe3 3Ty TOUKY MPSIMYH0, MEPHEHAUKYIIPHYIO
KpasiM MOJIOCHL.

II1.19. OGa yTBepkKICHUS CIEAYIOT U3 TEOPEMBI O CyMME YIJIOB Tpe-
YTOJIbHUKA, PABEHCTBA YIJIOB IIPU OCHOBAaHWU PAaBHOOEAPEHHOTO TPEYTOJIbHUKA 1
BTOPOTO MPU3HAKA PAaBEHCTBA TPEYrOJIbHUKOB.
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I11.20. a) K ycnoButo Hamo K00aBHUTH, 9TO W BTOpas MpsMasi IepeceKacT
cTopoHHI yria. Toraa TpedyeMoe yTBEpKICHUE BBITEKACT U3 PABEHCTBA COOTBET-
CTBCHHBIX YTJIOB WM TpH3HAKa paBHOOEOPEHHOTO TpeyroibHUKa. 0) Bwmecro
PaBEHCTBA COOTBETCTBEHHBIX YIJIOB HCIIOIB3YEM PABEHCTBO HAKPECT JIEXKAIIUX
yrinoB. B) Eciu oT HEKOTOpOro yria aBe HpsMbIC OTCEKal0T PaBHOOEIpPEHHBIC
TPEYTONBHUKK, TO 3TH IPAMBIC MapauleNbHBl. VX mapamienbHOCTh CIEAyeT H3
PaBeHCTBA COOTBETCTBEHHBIX YIJIOB. &), 0) 1 T) BepHsl, B) HeT.

IIL.21. Bo Bcex 3agauax AOCTAaTOYHO JI0OKa3aTh, YTO HYKHBbIE HaM TOUKH
(BEpLIMHBI TPEYroJbHUKOB, KOHIIBI MEIHaH, BBICOT, OHMCCEKTPHUC) OJMHAKOBO
yIaleHsl OT MPSAMOH, MPOXOASIIEH Yepe3 OCHOBAaHUE TPEYroJbHUKA, T. €. PaBeH-
CTBO COOTBETCTBYIOIIMX BBICOT B PaBHBIX TPEYTOJIbHUKAX.

IIL.22. TIycTh OO — yToJ IpU OCHOBAHUM TPEYroJbHUKA. Torjga BHEIIHUN
YTOJI paBeH 20, YTOJI MEXKAY ero OMCCeKTpHCOi U OOKOBOW CTOPOHOH paBeH O U
YTIBEPXKICHHUE «a» CIEeAyeT M3 PaBeHCTBA CKPEIIUBAIOIIMXCSA YIJIOB MpHU Mapaj-
JIENBHBIX MPSMBIX, 2 00paTHOE €My YTBEpKACHHUE BBITEKAaeT U3 MpU3HAKa Mapa-
JIETBHOCTH MPAMBIX (TI0 PABEHCTBY CKPEIINBAIONINXCS YTIIOB).

II1.23. Takoro OBITH He MOXKeT. D10 ciemyer u3 3amaun 1I1.14. BoobOme
MIEpUMETP JIF0OOTO BBIMYKIOT0O MHOTOYTOJbHHKA MEHBIIE TEPUMETPA COIepKa-
IIIETO €0 BHITYKJIOT0 MHOTOYTOJIBHUKA.

II1.24. TloctpouMm TOYKy M, CHUMMETPUYHYIO TOYKE B OTHOCHUTEIBHO
JnaHHou npsaMoit a. Ilycts oTpe3ok AM nepecekaer npsmyto a B Touke C. Jloma-
Hasi ACB umeet JUIMHY, paBHYIO AnuHe oTpe3ka AM (puc. 97). lnst mo60it ToukH
X Ha npsiMoii a, oTimuHO# oT C, IiMHA ToMaHOW AXB GoJblie [UIMHBI JIOMaHOH
ACB, nockosbKy cymMMa JIIHH CTOpoH AX u XM TtpeyroibpHuka AXM Gosblie ero
croponbl AM, a AC+ CB =AM < AX + XM = AX + XB.

M
Puc. 97

I11.25. Kaxxnas cropoHa TpeyrojbHUKa JOJDKHA OBITH OOJblIe pasHOCTH
IByX Apyrux. CkiaaHON METp COCTOUT U3 JecsiTH 3BeHbeB Mo 10 cM. Haumens-
masi CTOpOHa TpeyrojbHuKa Oosbire 10 cM, Tak Kak pa3HOCTh JBYX IPYIHX
ctopoH kpatHa 10 cm. Ecnu HauMmenblias ctopoHa paBHa 20 cM, TO IBE ApyTrHe
CcTOpOHHI paBHBI N0 40 cM (pyrux Bo3MokHOCTe# HeT). Ecim sxe HammeHbInas
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cropoHa paBHa 30 cm, To nBe apyrue paBHBI 30 cM 1 40 cM (Opyrux BO3MOXKHO-
creit Her). Urak, 20, 40, 40 wu 30, 30, 40.

I11.26. Kaxxmast cTopoHa TpeyrojbHHUKA JOJDKHA OBITH OONBINE pa3sHOCTH
nByx apyrux. [Hoaxonut nume 10 cm. Hu 9, Hu 11 yxe He roadrcs, Tak Kak
10-9=1nl11-10=1,a10-10<1.

II1.27. TloctpouB m0OyI0 XOpAy yIila W HAalad CyMMy YIJIOB HakKJOHA
9TOM XOP/BI K CTOPOHAM YTJa, OIpeAeINM 3aJaHHbIN yroa Kak pa3sHOCTb pa3BEp-
HYTOTO yTja U 3Toi cyMMBl (puc. 98, a). 3aTeM MOCTpOUM XOpAY PaBHOI'O HAKJIO-
Ha ¥ NPOBeEM €€ CepeIMHHBIN NepneHuKyIsip (puc. 98, 6). DTOT nepreHanKy-
JSIp | SIBIISIETCSl OMCCEKTPUCOIT yriia.

a) 0)
/

=

Puc. 98

I11.28. Hano mociemoBaTenbHO CTUOATH, IPUKIIABIBAS APYT K APYTY MPO-
THUBOTIOJIO’KHBIE Kpast JIHCTa.

IIL.29. Ilycte Touku A, B, C, D nexar Ha CTOpOHaX MPSIMOYTOJbHHKA
KLMN: touka A — Ha ctopoHe KL, Touka B — Ha cropoHe LM, Touka C — Ha
cropoHe MN, touka D — Ha cropoHe NK. Otpazum Touky D ot mpsimoit KL u
nosyduM Touky D;. Otpasum touky C ot mpsimoit LM u nomyuum touky C;. Ilo-
nyuynM Jomanyw D ABC;, HauMeHbIas JJIMHA KOTOPOH TMONYYHTCS, €Cld €€
BEpIIMHBI JIe)KaT Ha OJHOW MPSIMOM.

II1.30. B Touke mepeceueHus] AUaroHaieil. DTO cleayeT U3 HECTPOroro
HEPaBEHCTBA TPEYrOJbHUKA, 3alMCAHHOTO Ul Ka)KJOM IUAaroHalmu YeThIPEX-
yrojibHUKAa. DTO HEPaBEHCTBO MOJYYaeTCs, €CJIM TOUKY BHYTPU UETBIPEXYTOJIb-
HUKA COEIMHUTH C €r0 BEPIINHAMU.

I11.31. 3anaua pemaercst Ha pa3BEpTke KyOa. Pa3BEpTKy Hamo B3ATH Ta-
KOH, 4TOOBI 3aJaHHBIE TOYKU COEAVHSIIMCH HAa HEW OTPE3KOM, HE MEPECEKArOIINM
Kpasi pa3BEPTKHA. DTO MOXKHO BBITIOJIHUATH B KAYECTBE MPAKTUIECKOIT paboTHI.

I11.32. a) [TpunoxuM nuHEHKY MOOYepEéMHO K CTOPOHAM JaHHOTO YIJIa,
NIpOBesl KaXKIbli pa3 NpsMYyI0 BIOJb APYroro €€ kpas. B mepeceueHun npose-
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JNEHHBIX NPSAMBIX MOITYYHM TOYKY, PABHOYIJAIEHHYIO OT CTOPOH YIJIA, a MOTOMY
JeXaIIyio Ha e€ OucceKTprHce.

6) Ipunoxum nrHEHKY Tak, YTOOBI OMUH €€ Kpail MPOXOIII depe3 mep-
BBIM KOHEIl JAHHOTO OTpEe3Ka, a Ipyrol — uepe3 BTOpou ero koHel. IIpoBeném
JBE MapajIesIbHbIE TIPsAMBIE BIONL €€ KpaéB. IloBTOpHM 3Ty mpouenypy, IpuiIo-
XKWB JIMHEWKY CHMMETPUYHBIM 00pa3oM. B pesynbraTe moiaydnm [BE TOUKH IIe-
peceueHUs MpPsIMBIX, MPOBEAEHHBIX uepe3 Kpas JUHEHKU. DTH TOYKH paBHOYyHAA-
JICHBI OT KOHIIOB JAaHHOTO OTPe3Ka, a IIOTOMY JIeKaT Ha €ro CepeJMHHOM IepIeH-
JUKYJISIpe.

B) IlycTb maHHBIA yron oOpazoBaH jny4amu a U b. [Ipunoxum JuHEHKY
MIePBBINA pa3 Tak, uToObI OJIMH €€ Kpail CoBIAJI C JIyUOM d, a APYroi Kpail mepece-
Kai syd b. [IpoBeném mpsmyro BIIOJb BTOPOTO Kpasi. 3aTeM MPHIIOKUM JIMHEHKY
Tak, YTOOBI OIMH €€ Kpail COBITaJ C Iy4OM b, a APYroi e€ Kpail He nmepeceKan Jyd
a. IlpoBeném mpsAMyIo BII0Ib BTOpOro kpas. O6e npoBenéHHbIE MPSAMBIE IIepece-
KalOTCSl B HEKOTOpOH Touke. COeIMHMM BEPIIMHY HUCXOJHOIO yria M MOIy4eH-
HYI0 TOYKY JIy49OM ¢ C HAa4ajioM B BEpIIMHE HCXOAHOTro yriua. [lomyuum yrom co
CTOpPOHaMH b U ¢, paBHBIN TaHHOMY, TaKUM 00pa3oM YroJl cO CTOPOHaMH d H C,
B /IBa pa3a OOJbIIIe JaHHOTO.

r) [Iycth nan otpe3ok AB. IIpunoxum JIMHEWKY ¢ KpasMH a U b Tak, 4To-
ObI Kpail a mpomién uepes ToUKy A, a Kpait b — uepe3 Touky B. 3aTeM MpHUI0KHM
JIMHEHKyY emé pa3 Tak, yToObl Kpail a npoén yepe3 Touky B. IIpoBeaém npsmyro
c uepe3 kpaii b. [Iposeném mnpsmyto AB. Tam, T1ie oHa mepecedér mpsMyio c,
nosy4uM Takyro Touky C, utro BC = AB.

1) ITycts nan orpe3ok AB u Touka C Ha npsimoii AB. Y iBonm otpesok AC
COMIAaCHO MPEebIAYIIEMY MOCTPOEHHIO, MOTYydHM O0Tpe3ok CD. 3aTeM mocTpoum
CepeMHHBIN NepIIeHANKYISp oTpeska AD (3agada «6»)

e) [ycts man otpe3ok AB u Touka D BHe ero. CHa4aja MmoCTpOUM CepeIn-
Hy otpe3ka AB — touky K. IlpoBeném siyu AD u Bo3bMEM Ha HEM TOUKy E 3a
toukoit D. Ilposeném myun BD u KE. Touky mepecedeHns 3TUX Jy4eld 0003Ha-
ynM Kak F. [IpoBeném nyun AF u BE. Touky mepecedeHus 3TUX Jydeil 0603Ha-
ynM Kak C. IIpsmas DC napasiensHa npsmoit AB.

K) 3amaga CBOAMTCS K MPEenbIAyuM. Bo3pMEM Ha JaHHOW MpsSMOU oTpe-
30Kk AB. [IpoBeném cepennHHBIN NMepreHANKYIsIp oTpe3ka AB. 3arem uepes gaH-
HYI0 TOYKY TNpPOBENEM IMPSIMYIO, MapajuIeIbHYI0 NPOBEAEHHOMY CEpeIUHHOMY
MIEPIICHANKYIIAPY.

II1.33. r) CoenuHsieM 1BE TOUKH OTPE3KOM, CTPOUM CEPEAMHHBIN NepIieH-
JUKYJISIp K MOJIyYEHHOMY OTpPEe3KYy M OTKJIaJblBaeM Ha HEM OTPE30K, PaBHBIN IO-
JIOBUHE MOCTPOEHHOTO — MOJIYYUM BepIIMHY KBazapara. a) CoequHseM JBE TOY-
KH OTPE3KOM, CTPOUM CEpPEAUHHBINA NEPHEHIUKYISAP K MOIYYEHHOMY OTPE3KY U
OTKJIaJIbIBAEM HAa HEM OTPE30K, PaBHBIM MOJOBUHE MOCTPOEHHOIO — IOJIyYUM
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cepenuHy CTOPOHBI KBajpara. ¢) [IpoBoanM mepneHguKyIsip U3 IEeHTpa Ha Ipsi-
MYyI0, IPOXOASAIIYIO Yepe3 [IBE JaHHBIE TOYKH Ha CTOPOHE — IMOJYYUM MOJIOBHHY
CTOPOHBI KBapaTa.

I11.34. C Touku 3peHnsI TEOMETPHH, 3Ty 3a1a9y MOKHO CUUTATh 3a4a4ei O
MIOCTPOEHHUHN KBaJpaTa MO €ro IEHTPY M JBYM TOUYKaM Ha ero cropoHax. O Towm,
Kakas TOYKa — LEHTP, HE CKa3aHO, M HAJIO IMOCIEI0BATENBHO CYUTATh LIEHTPOM
KaXayro U3 TpEX 3aJaHHbIX ToueK. HaBepHOe, TOUKM He JexaT Ha OJHON MpsIMOi
(ecnu OHM JIeKaT Ha OJHOW NIPSIMOM, TO OJJHA U3 HHUX JIOJDKHA OBITH CepeluHOM
OTpe3Ka ¢ KOHIIAMU B JIBYX JIPYTHMX M IO TaKUM TOYKaM KBaJpaT HE BOCCTaHO-
BUTH). [lonaras, 4To TOUKHU JIeXKaT Ha OJHON CTOPOHE, CTPOUM KBaJpaT Tak, Kak
3TO c/eflaHo B IMyHKTe «e» npeabiaymeil 3agaun. Ecinu kian He HaiineH, To, 3Ha-
YHT, TOUKH JISKAT Ha Pa3HbIX CTOPOHAX KBajpaTa, a Takas 3aJjaya OJJHO3HAYHO HE
pemaeTcs: Hampumep, ecnu O — LEHTp KBaaparta, a IBe Apyrue Touku A u B —
KOHIIBI THIIOTEHY3bI PABHOOEIPEHHOTO IPSIMOYTOJIFHOTO TpeyrobHUKa OAB.

II1.35. Vkasanue: mocTpoeHNE NEpICHINKYIApa onrcano B 3agade 11.26
rnase II, uamepenue yrna — B 3agaue .41 k rnase L.

II1.36. Vkazanue: wusMmepeHue yria omnucano B 3agaue 1.44 k rmase I, a
CI0>KEHUE BEIMYUH YIJIOB MOXHO MPOU3BECTH C MOMOLIBIO BCTPOEHHOTO B MPO-
rpamMMmy KaibkynsaTtopa. Ecnu Bocmonbp3oBaTbes KoMmaHAamu «l3MepeHus» U
«Bp4UCINTEY, TO MOABUTCSA BCTPOCHHBIN KaJbKylsATOp. Bpiaensds mo ouepenu
BEIMYUHBI TPEX YIJIOB TPEYrojbHHMKA, BBl YBHIWTE BEJIHYMHBI 3THX YIJIOB B
paboueM OKHE KaJIBKYJIATOPa U CMOXKETE UX CJIOXKHUTh C TIOMOIIBIO KJIABUIIN «+».

H1L.37. Vkasanue: moctpoeHre MepreHANKYIsApa onrucaHo B 3agade 11.26
k rnase II, uamepenue yria — B 3agaue [.44 k rnase I, cnoxeHue BeIWYUH
C TIOMOIIBI0 BCTPOCHHOTO B IIPOTpaMMy KaJlbKynsaTopa omnucaHo B 3azxade 111.36
k rimase III.

I'ymanuTapHas cocTaB/fiionias Kypca
reoMeTpuu

TpaauLIMOHHO B CHHMCOK T'YMaHUTapHBIX NPEIMETOB BKJIIOYAIOTCS BCE
SI3BIKA (POJHOM W MHOCTPaHHEIC), HCTOPHS, JINTEpATypa, MHPOBasi XyI0KECTBEH-
Has KyJlbTypa, KyJlbTypa peud, pucoBaHue. [Ipu 3TOM, Kak MpaBUJIO, JaXKe U HE
BCIIOMHHAIOT O TEOMETPHUH, XOTSI TCOMETPHSI — CAMHCTBEHHBIN y4eOHBIN MpeaMET
B ILIKOJIE, B KOTOPOM OPTaHUYHO COYETAIOTCSI MHOTHUE II€JarOrH4eCKUE BO3MOKHO-
CTH, COJIepKalIrecs B MEPEUUCICHHBIX YIeOHbBIX IPeAMEeTaX.

etlicTButenbHoO:

— TEPMHUHOJIOTHS, KOTOPYIO HCIOJIb3YyeT TIE€OMETpHUs, B OCHOBHOM
JIATHHCKOTO WJIM TPEYECKOTO MPOUCXOKICHNS, M XOPOIIO MpoayMaHHas pabora ¢
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HEeW MOXKET pacIIMPHUTh OOIINI KPYro30p y4aluxcsl, MOATOIKHYTh UX K pa3MBbIIl-
JICHUSIM 00 3TIMOJIOTHH U PYCCKHUX CIIOB;

— TE€OMETpPHUSl — E€IMHCTBEHHBIN IIKOJIBHBIM MPEAMET, IPEANOIaratouuil
CHCTEMaTHYECKOe OOYydYEHHE IIKOJIBHUKOB BH3YaIBHOMY CIIOCOOY MOIYYCHHS
nH(OpPMAIUHU: BO BpeMs pabOTHl C TEOMETPUICCKAMH (PUTypaMHu, TIPH pa3Ind-
HBIX CII0cO0aX WX IOCTPOSHHS W HM300paKCHMS, NPU UYTEHHH UYEpTeXel neTu
0o0y4aroTcsi emé OAHOMY «MHOCTPAaHHOMY» SI3bIKYy — BH3YaJIBHOMY (3TO TeM
OoJiee BayKHO, TIOTOMY YTO, KaKk TOBOPSAT Hcuxoioru, 90% uHpopmaly 4enoBex
MOJIy4aeT 4epe3 OpraHbl 3peHus);

— Ba)XHOCTb OCMBICJICHHUS y4alluMHUCS (HOPMYIUPOBOK ONpEACICHUI U
TCOPEM, a TAKXKC HX JOKa3aTCJIbCTB MPHUBOAUT K HeO6XOI[I/IMOCTI/I NIpOBEACHUA
YUYHUTENEM CIIEHUAIBHON paboThl MO Pa3BUTHIO PEYM y4allUXCsl Ha ypoKax reo-
METpHH, KOTOpas TEM CaMbIM CIIOCOOCTBYET IOBBIICHUIO OOIIETO KyJIbTYpPHOTO
YPOBHSI yJaIInXCs;

— HEOOXOANMOCTh TPOBEICHUS J0Ka3aTeNbHBIX PACCYKACHHUH IIPU H3Y-
YEHUH T€OMETPHHN CIIOCOOCTBYET (POPMHUPOBAHMIO Y YHAIIMXCS apryMEHTHPOBAH-
HOH peyy, yMEHHUS OTCTAaBATh CBOIO TOUKY 3PCHHS;

— TEOMETpHs — OJHA M3 CaMbIX APEBHHUX HAaYK, M 3HAKOMCTBO yYaIIHXCS
¢ €€ UCTOpUEH, KaK C TOYKU 3PECHHUs UCTOPUU MATEMATUYECKUX HJIEH, TaK U B
CBSI3U C PA3IMYHBIMU HCTOPUUECKUMH aCIIeKTaMH pa3BUTHsI 00111ecTBa, Oe3yCIoB-
HO, ABJISICTCA BAXXHBIM 3JIEMEHTOM I'YMaHUTapHOTO O6pa3OBaHI/IH IIKOJIbHUKOB,

— wu3yyas reoMmeTpuyeckue Gurypbl kak (OpMbl Pa3IMYHBIX PEaNbHBIX
npeaMeToB, Mbl UMEEM BO3MOKHOCTH WJUIFOCTPUPOBATH MHOT'HEC T€OMETPUYIC-
CKHE TOHATHSA U (PaKTHl MPUMEPaMH Pa3JInIHBIX apXUTEKTYPHBIX COOPYKCHUH U
JPYTuX MPOM3BEACHUH MCKYCCTBAa, TEM CAMBIM paclIupsisi W YriryOuss 3HaHUS
YUYAIIUMHUCS] MUPOBOH Xy/10’KECTBEHHON KYJIBTYpBI.

OtMeTnM TaKsKe, 4TO TeOMETPHs JUIsl IIKOJIbHUKA — Y4eOHBIH MpenMeT, Ko-
TOPBII B 3HAUMTENILHOM CTENICHH ITOXO0X Ha JIpyrve yueOHbIe INpeAMETHI: OOTaHUKY,
reorpaduio, pm3nKy. Kakaplii U3 3THX NpeaMETOB M3y4aeT OKPYXAOIMKA MHp, U
KaK/IbIi IIPU 3TOM — C OIIPEJEIEHHON TOUKH 3peHus. ['eoMeTpus u3ydaeT STOT MUp
C TOYKH 3peHusi (OPMBI U Pa3MEPOB PEaIbHBIX NPEJAMETOB U UX B3aWMHOI'O PacIio-
noxeHus. Tak ke Kak B PYCCKOM SI3BIKE €CTh OYKBBI — «KapTUHKH», N300pakaro-
ve 3BYKH, a B apu(METHKE €CTh YHCIIa — «KApTHHKIY», H300paxaroIye KoJImde-
CTBO, TaK 1 B TCOMETPUHN €CTb CBOU «KAPTHUHKN» — IrCOMCTPUYCCKUEC (pI/IprBI, KOTO-
prle m300paxkatoT GopMy, pasMepbl WM (M) B3aMMHOE PACIIOJIOKEHHE PeaTbHBIX
TIPEIMETOB, SIBJISIOTCS MBICJIEHHBIM 00pa3oM 3THX IpeaMeToB. Tak jke Kak OI|H
3BYK HA ITHCbME MOXKET ObITh M300paXKEH pasHBIMU OYKBaMH, TaK U OIUH IPEAMET
MOXKET CO3/1aBaTh y HAac pasHble MBICJIEHHbIE 00pa3bl, a IOTOMY M300paXKaThCsl pas-
HBIMH T€OMETPUYECKUMHU (DUIypaMH — B 3aBHCHMOCTH OT TOTO, KakKHe CBOMCTBa
npe/iMeTa B JAaHHBIA MOMEHT SIBJISIOTCSI BKHBIMU. Hanpumep, cton® mMoxer ObITh
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n300pXEH IMIMHAPOM, OTPE3KOM MM TOYKOH, a MOHETa — KPyroM, LHIHHIPOM
WIH OTPE3KOM. B CBsI3M ¢ 3THM MOJIE3HO MPEUTOKUTD YJaIIHMCS yIPasKHEHHS 10
PHCOBaHUIO T€OMETPHYECKUX (HUIYyp, M300paKalonX pa3Hble NMPEAMETHI, H, Ha-
000poT, 1O 33AaHHON T€OMETPUIECKOH (DUrype MPHUBOAUTH MPHMEPHI NPEIMETOB,
KOTOpBIE MOTYT OBITh TakoH (GUTYpOit H300paKeHEIL.

B3rmsn Ha reoMeTpuro ¢ TOYKU 3pEHHs €€ I'yMaHUTApHOM COCTaBIIAIOLIEH
MO3BOJISIET O-HOBOMY OCYILECTBIIATh U MpenojaBaHue 3Toro mpeaMera. Creru-
QIbHBIE YNPA)XHEHUS 10 Pa3BHTHIO PEYM Ha ypOKaxX I'eOMETPHH, OOCYXKICHHE
STHMOJIOTUHM Ka)KJIOTO HOBOTO TEPMHHA, BKIIOUEHHE YNPAKHEHWH Ha KapTHH-
KaxX, T€OMETPUUYECKHE SKCKYPCHUH HE TOJBKO MOMOTYT YYUTEIIO IOJYEPKHYTh
T'YMaHUTAPHOCTb T€OMETPUH, PAa3BUTh UHTEPEC YUYCHUKA K MPEOMETY U OCYLIECT-
BUTH AU(depeHIPOBaHHbII NOAXO0 K 00yYEHHIO, HO U 00JIeryaT yquTelo perie-
HHE 337129 TI0 Pa3BUTHIO a0CTPAKTHOTO M B MEPBYIO OYEPEAb JOTHUECKOTO MBIIII-
JICHUSI yJaluxcs.

PaccmoTpum Gonee moapoOHO HEKOTOpBIE M3 MEPEHYHCICHHBIX (Gopm
paboTEL.

1. Pa3puTHe peyu Ha ypOKax reoMeTpuu

JAnst HEKOTOPBIX IYHKTOB ydeOHMKA IPUBEAEM IPUMEPHI PA3INIHOTO PoJa
YIPa)XHEHWI, HAIIPABJICHHBIX HA PA3BUTHE PEUYU YUalUXCSL.

Kn. 1.1—1.2

1. Cpasaure pucynku 99 u 100. Haiimute B HUX BCEBO3MOXKHBIE pa3iiu-

YU ¥ 3aMHAIIATE UX.
B K

Puc. 99 Puc. 100

2. TlocTtaBbTe BOMPOCHI K BBIICICHHBIM CJIOBaM M CJIOBOCOYETAHUSM B
MIPUBEICHHBIX TMPEITOKEHISIX.
1. B nueBrmke Camm KpacoBanachk IMATEPKA, HOIYyUeHHAA €10 HA YPOKe Manie-
MamuKu.
2. Jlygom Ha3bIBaeTcsi QUTYpa, HOTYUEHHAA NPU HEOZPAHUYUEHHOM NPOOOIdice-
HUU OMpe3Ka 3a 00UH U3 €20 KOHU08.
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3. Kaxnplil CEMUKIACCHUK, NPUHUMAGWINIL yyacmue 6 oaumnuade, yCIenHo
cnpasucs ¢ OOTMBITMHCTBOM 3aJaHUH.
4.  Kaxpmas Touka, excauias Ha npamoil, 5Ty TIPSMYIO pa3duedem Ha J1Ba Tyda.

3. Hapucyiite WimoCcTpauuo NpeUIoKEHUs, MOMELEHHOIO BO BTOPOM
cTonbue Tabiumpl. 3aMEHUTE TPEUIOKEHHS CIIOBOCOYETAHUSIMU TaK, YTOOBI OHH
OTIMCHIBAIM PUCYHOK, HO HE COAEP KAl IIaroJioB.

4.

Onucanue pucyHka

Pucynox
C riarojiom be3 riaroJa

OTpe3ok coeauHsCT OTpe30K, COeaNHSIO-
TOYKH A 1 B. mui TOYku A 1 B.

[psmere a u b mepece-
KaroTcs B Touke O.

a)
A\
) B
0)

>'<a

o b
B) 10 Jlyan a, b u ¢ uMmeroT
o0111ee HAYao.

9 [4

b
r) N

M

IIpsimas mpoxoaut
uyepe3 Touku M u N.

5. Kakoe 13 nepeunciIeHHbIX CBOICTB TeTpa3pa sBISIETCS NEPEBOJOM Ha
PYCCKUIl A3BIK IPEYECKOro Ha3BaHUsl 3TOr0 MHOTOTPAHHUKA:

a) Bce TpaHH TeTpadapa — TPEYroJdbHUKH; O) y Terpa’apa 4 rpaHu;
B) y TeTpasipa 4 BEpIINHEI; T) y TeTpadapa 6 pEdep?
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Kn. 15
6. Ilers, Konsa u Juma usmepsanu oguH U TOT ke oTpe3ok. Ilets ckasai,
9yTo uMHa oTpeska 21,5. Iuma Bo3pasmi: «Her, mmmHa otpeska 215». A 'y Komm
MIOJIy4YMJIOCh, YTO JUIMHA oTpe3ka 2,15. M3BECTHO, 4TO KaXIblil U3 MaJbuUKOB
M3MEpPWI 3TOT OTPE30K MPABWIHHO, HO KaXIBIH U3 HUX JOIYCTHII OMINOKY, KOTaa
Ha3bIBaJi pe3ynbrar. Kakas 3To ommbka?
7. JIAs KaxAoi Tpymmbel CIOB HAMTUTE CJIOBO, KOTOPOE OOBEIHHSCT
OOJIBIIMHCTBO CJIOB TOH TPYIIBI, M BBIYEPKHHUTE JIMIIHUE CIIOBA. 3alHIINTE Te0-
METPUUECKUHM TEPMHUH, KOTOPBIM MOKHO IPOJOKUTH KaXIyI0 TPYIILY.

SKCHEPUMEHT mpUMepKa
MIEPUCKOTI pa3mep
MIepUIIETHSA Mep3I10Ta
TIepuHa METpaxX
nepudepus METPOHOM

Kn. 2.2

8. IIpounraiite Ha3BaHWSA IEeOMETPHUECKUX (UTYD, CBSI3AHHBIX C OKPYX-
HOCTBIO.
Lenmp,; paouyc, ouamemp; Oyea, NOIYOKPYICHOCHb, XOpOA, MOYKd, VOAIEH-
Has Om YeHmpa OKPYICHOCMU HA pACCMOAHUE, PAGHOe OauHe ouamempa;
mouKa, YOanénuas om cepeounvl Ouamempa Ha paccmosnue, pagnoe OuUHe
paouyca.
3anuimuTe UX B CISIYIOIIEM MOPSIKe:
Ourypsl:
a)  HEe MMEIOIIHEe C OKPY)KHOCTBIO OOIINX TOUCK;
0) WMeroIIHe C OKPY)KHOCTBIO POBHO OIHY OOIIYIO TOUKY;
B) HMMEIOIINE C OKPY)KHOCTBIO KOHEYHOE YHMCIIO OOIINX TOYEK;
I)  JIeXallue Ha OKPYXXHOCTH.

Kn. 2.6

9. U3 crimcka pa3iMyHbIX TEOMETPUYECKUX (UTYp M KOHCTPYKLUIA U3 HUX
BBIIUILINTE B OJJMH CTOJIOWK Ha3BaHUs IUIOCKHUX (UTYp, B APYyrod — MNPOCTPAHCT-
BEHHBIX.

Tempasop;, mpey20ibHUK; nepeceuenue cgepvl u NIOCKOCHU, wap;, Xopod
chepwl; duamemp OKpYIHCHOCMU, nepeceueHue cghepbl U 0SPAHUYEHHO20 €10 wapa;
oJuazonanbHoe ceuenue Kyoad.

10. 3anosiHKUTE TaOMMILy, B KOTOPOH CpaBHUBAIOTCS CBOMCTBA mIapa H cge-
PBI, TaK, 9TOOBI OBIIIM BUIHBI PA3IN4Us MEXKITY HIMHU.
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CaoiicTBa cdepbl CpoiicTBa mapa

1. Bee Toukm, nexamme Ha cdepe,| 1.

OJJMHAKOBO YJIaJIeHbI OT €€ LEHTpA.

2. 2. lenTp 1mapa nprHAIICKAT IIapPy.

3. Ceuenue cdepbl MIOCKOCTEIO —| 3.

OKPYXKHOCTb.

4. 4. TlpsiMast MOJKET UMETh C IapoM Oecko-

HCYHO MHOTI'O O6H.II/IX TOYCK.

5. Henp3st HaTH OTPE30K, LETHKOM | 5.
JIexanmi B cepe.

11.0muH  y4eHMK Tak chOpMYJIHpOBall ONpENeNIeHHe OKPYKHOCTH:
«OKpY>KHOCTBIO Ha3bIBACTCSI 3aMKHYTasl JIMHUSA, BCE TOUKH KOTOPOW OJMHAKOBO
yAaJeHbl OT TOYKH, Ha3bIBaeMOW HEHTpoM». OOBSICHUTE, YeM 3TO yTBEpKICHUE
OTJINYAETCS OT ONpeeNieH s, TpUBeAEHHOTO B yueOHMKe. OOBICHUTE HEOOXOIH-
MOCTb CJIOBa MJIOCKOCMb B OIpPENEICHUU OKpY>KHOCTU. [[ns 3TOro mpuBenurte
MIPUMEP COOTBETCTBYIOIICH FeOMETPUIECKOM (PUTYpBI U HapUCYHTE e€.

Kmn 31

12. YToOBI OOBSCHUTD, YTO J[BA yIJIa SBISIOTCS CMEXHBIMH, HY)KHO TIPOBE-
PHTB, 4TO BBIIOJIHSIOTCS JBa ycioBusl. ChopMynupyiTe 3TH yCIOBHSL.
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1

HAMEIOT 00IIyI0

2. [Ige npyrue ATUX YIJIOB

Paccmotpure cremyromue geprexu (puc. 101, a—orc). YKaXuTe pHCYHKH, HA KOTO-
pbIX yruibl 1 u 2:

a)
0)
B)
r)
)
e)

6) B) r)
P 1
1 1 1 ;
2
2
) e) *)
2 1
2 1 1 2
Puc. 101

HE YJIOBJIETBOPSIIOT HU OJHOMY U3 YCIIOBUH;
YIIOBJIETBOPSIIOT XOT# OBl OJJTHOMY YCJIOBHIO;
YIOBIIETBOPSIOT TONBKO OJHOMY YCJIOBHIO;
YIOBIIETBOPSIIOT TOJNBKO NIEPBOMY YCIOBHIO;
YAOBIIETBOPSIIOT TONBKO BTOPOMY YCIIOBHIO;
YZIOBJIETBOPSIFOT 00OUM YCIIOBHSIM.

Kn. 34
13. Yto0BI OOBSICHUTH, UTO JIyd SBIAETCS OWCCEKTPHCOW yIia, HYXHO

MIPOBEPHUTH, YTO BBHIMOJHSIOTCS Ba yciaoBust. CHopMymupyiTe 3T yCIOBHUS.

1) TETHT
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Paccmotpute pucynku 102, a—e. YKaXuTe pUCYHKH, HA KOTOPBIX BBIACICHHBIN
Tyd:

a) 6) B)

T) ) €)
Puc. 102

a)  He y[OBJICTBOPSET HU OJHOMY M3 YCIIOBHUH;
0)  YIOBJIETBOPSET XOTS Obl OJIHOMY YCJIOBHIO;
B)  YIOBJETBOPSET TOJHKO OJJHOMY YCJIOBHIO;
I)  YIOBJIETBOPSET TOJBKO IEPBOMY YCIOBHUIO;
J)  YIOBIETBOPSET TOJHKO BTOPOMY YCIOBHIO;
€)  YIOBIETBOPSET OOOMM YCIOBUSIM.

14. B kaxJIoM NYHKTE€ M3 JABYX HpPOCTBIX MNPEJIOKEHUH COCTaBbTE
CJIO’KHOE C TIOMOIIIBIO COIO30B: MAK KaK, NOMOMY 4Mo, NOIMOMY, U0, 6credcm-
8ue Mmoo umo, 61a200apsi MoMy 4mo, Maxk ¥mo n Jp.

Mei octanuch foma. C yTpa WEN CHIIbHBIA JOXKb.

CHexTakib 3aKOHYMIICS. 3pUTEIH BBILLIN U3 TeaTpa.

Otpesku AM u MB paBHbl. M — cepeanHa oTpe3ka AB.

JIya OM — 6uccexrpuca yrna AOB. Yron AOM pagsen yriy MOB.

IIpsimast AB neXWT B MIOCKOCTH O. ToUuku 4 U B mpuHAIIEKAT TIOCKO-
CTH 0.

EAEEEE S S

Kn. 3.5—3.8

15. PacckasbiBas pelleHue 3ajaud, y4yeHHMIa 7 Kiacca ckazana: «Yrolil

ABC — BepTukanbHbIH, a yron MNP — cMexHslity. OObscHHUTE, TIOUeMy 3Ta
(paza He UMEeT CMBICIA.
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16. B xakux u3 NpUBENEHHBIX NPEUIOKEHUN OMYIIEHbl HEYMECTHBIC

CpaBHEHUS?
Otpesku AB u CD paBHEI.
Hummna otpeska AC paBHa oTpe3ky BD.
Otpesok AD paseH 8§ cm.
10 cM — pnmHa otpeska BD.
Otpesox CD meHble AMHHBI 0Tpe3ka AK.
VYron ACD u rpanycHas Mepa yrina AOB He paBHBL.
VYron BOC ue pasen 30°.
I'pamychas mepa yria ACD 6omnbiue yriia ACD.

17. B xaxnmoii rpymre cioB:
a)  HaiinuTe TO, 4TO 0OBEUHAET OONBLUIMHCTBO CIOB TPYIIIHI;
0) BEIYCPKHUTE JIMITHHE CIOBA;
B)  PacIIMpbTE KAXKIYIO IPYIILy F€OMETPHUECKAM TEPMHUHOM.

[ I e Nl

3amep pe3uHa CeKyHJa
HaMEpEHHO pesen 0TCEKaTh
MIOMEPKHYTh H3pE3aHHBIA pacce4€HHBIN
HM3MEPSIOILUHA pe3nba nepeceyb
3aMepeTh pe3yabTar cexupa
OTMEPUTH Iope3aTh ceKaTop
pa3MepHbIi pe3kuit CEKYHJIaHT
ceKTa pe3oonus pe34uK

18. Tlpuaymaiite 3amauy, IJsl peIIeHUs] KOTOPOH MOXHO HCIOJB30BaTh
yrBepxkaeHue: «['pagycHas mepa pa3Bépuyroro yria 180°». Chenaiite yepTéx K
3a/aue U permre e€.

19. U3 npuBenEHHBIX HAa3BaHUA MAaTEMaTHMYECKUX MOHSITHH, KU3HEHHBIX
SIBIICHUH ¥ OTHOIICHWH BBHIITUAIINATE B JICBBIH CTOJNOWK Te YTBEPIKICHUS U TIOHSTHS,
KOTOpPBIE MOYKHO XapaKTepU30BaTh CIIOBOM 63aUMHO, B TIPABBI — T€, K KOTOPBIM
9TO CIIOBO HE TIOJXOJIHT.

Jpyocba;, mononoe; 5 menvie 15; nepnenOuKyisapHocms 08yX HPSIMbIX,
110 denumcs na 5; ouanoe; 00KAa0d,; nNepneHOUKYIAPHOCHb NPIMOU U HIOCKOCIU.

OO0mwsicHATE, TTIOUYEMY MBI YIOTPEOJIsieM CIOBO 83duUMHO, KOT/Ia TOBOPHUM O
MEPIICHANKYISIPHOCTH JIBYX MPSMBIX.

20. IIpumymaiiTe 3agady, B KOTOpOH HIET pedb O B3aUMHO-
MIEPIICHANKYISIPHBIX MTPSIMBIX.

21. 3anosHUTE MPOITYCKH CIIOBAMH 11000, HEKOMOPbIU, Modicem Oblimb
max, 9To0BI TIOTYYUIIUCH BEPHBIC YTBEPKICHHUS.

1. Yepes JIBE TOUKH IIPOXOJIUT MpsiMasl.
2. Cymma JIBYX CMEXHBIX YIJIOB paBHA pa3BEPHYTOMY YIITy.
3. JIBa HEBEPTHKAJIBHBIX yIila paBHBL.
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4. e OKpPY>KHOCTH, JIeXKAaIliue Ha OTHOH cde-

pe, HE TIePECEeKAOIIUMHUCSL.

5. Cymma JIByX HECMEXHBIX YTIIOB
paBHa Pa3BEPHYTOMY YIIIy.

6. PasHocTh TYIIBIX YIJIOB OCTPBIM
YIIIOM.

22. Coopmynupyiite KakoW-HHOYZb BOIPOC 3a/laud, YCJIOBHE KOTOPOM
MOXeET OBITh 3aIUCAaHO TaK:

Hee npsmvie, nepecexascy, obpazosam uemvipe yena. Ipadycnas mepa
00H020 U3 HUX pasHa 45°.

Kakue emié Bommpocs MOXKHO 3a/1aTh K YCIOBHIO 3TOH 3axaun?

23. Ilpunymaiite 3amauy, KOTOPOH MOXET COOTBETCTBOBATH PUCYHOK
102, 2. Pemute eé.

24. Ilpunymaiite W pemmTe 3aady, KpaTKOE YCIOBUE KOTOPOH 3alIMCaHO
Tak: OA 1 OK, OB 1. OM.

25. Ilpunymaiite 3aaauy, AJIs peLIEHHUs KOTOPOW HYXKHO 3HATh CBOMCTBA
BEPTHUKAIBHBIX U CMEXHBIX yIJIOB.

Kn.3.9

26. IlpuBenéHHple Ha3BaHMS FEOMETPHUECKUX (PUTYp MEPENUIINTE B J1Ba
cTONOMKa, MOMECTUB B OJMH W3 HHUX HA3BaHUS IUIOCKUX (QUIYp, B APyrod —
IIPOCTPAHCTBEHHBIX.
Heyzpannbiii yeon, nepeceuenue 08yx nioCKOCmel; CKpeWUBarouuecs npsmble;
JIUHELHbLIL Y20l 08YSPAHHO20 Ve, DUCCEKMPANbHAs NIOCKOCHb 08YVZPAHHOZ0 Yeud,
63AUMHO-NEPREHOUKYIAPHbIE NIOCKOCMU; Nepecekalowuecs npamvie; Kyo; Keaopam,
napauenenuneo; CMedIcHble 08Y2parHble yeibl; GEPMUKANLHbIC Y2Tlbl.

Kn. 4.3

27. Beblaenute ycaoBHE U 3aKIIOYEHUE U3 CIECAYIOIUX YTBEPIKICHHUM.
Oo6pazew:
Korza pacTuis meHKoB OT POKAEHHS, K HUM NPUBBIKACIIb.
Ycnosue: Pactuiib neHKOB OT POXKIICHUS.
3akniouenue: K HIM NPUBIKACIIb.
1. Jonor neHp 10 Beuepa, KOJu AejiaTh HEYEro.
2. Ecnum yrasl BepTHKAIBHBIE, TO OHH UMEIOT OOIIYIO BEPIINHY.
3. 3a aBywms 3aiillaMul OTOHUIIIBCSI — HU OJTHOTO HE MOMMAaeb.
4. Ecnm yriiel cMexHBIE, TO UX cymMmMma paBHa 180°.

28. OOBemuTe CHHHUM IIBETOM CTPENKH, YKa3bIBAIOIIME Ha CIIEACTBUS
YIBEpKACHUS «YTIbl | U 2 BEpTUKAIbHBIEN.
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Vruasl 1 u 2 umeroT o6myIo
BEpIIUHY

CymwMa yriioB 1 u 2
paBHa 180°

Vrox 1 paseH yriy 2
Vraerlu 2 — Vrapr 1 u 2 —
BEPTHKAJILHBIE CMEeXHEIE

Yrase: 1 u 2 umeror
0o0Imuii CMeXHEIH Yo

Vrusl 1 1 2 uMeroT o6IIyI0
CTOPOHY

Vrael 1 u 2 — npsaMeie

OOBenuTe KPaCHBIM LIBETOM CTPEIIKH, YKa3bIBAIOLINE HA CIIEACTBHS YTBEPKICHUS
«Y1asl 1 ¥ 2 cMeXHBIEY.

29. Ilpunymaiite 3amauy o KyOe, Ui pelIeHUs] KOTOPOi Hy>KHO 3HATh IPHU-
3HAKH PaBEHCTBA TPEYTOJIbHUKOB.

Kn. 4.6

30. IIpouwmraiire B yueOHHKe B II. 4.6 JOKa3aTeIbCTBO yTBEpKAeHUS: «Ha
IUIOCKOCTH JIB€ IIpSMBIE, NEPHECHIUKYJSPHbIE TPEThEHl, NapaienbHbD» —
U BBIMIOJIHUTE CIEAYIOIINE 3aJaHHUs.

1.  Bemmmmure ¢parMeHT 10Ka3aTeabCTBa, IIe MPEANOoIaraeTcs IPOTHBOIIONOXK-
HOE TOMY, 4TO yTBEPKJAETCSL.

2.  Bemmummre HEBEPHBIN BBIBOJI, KOTOPBII OBII MOJTyYeH B pe3yjIbTaTe HEBEP-
HOTO MPEITONI0KEHUS.

3. Cdopmynupyiite yTBEpKIeHHE, C KOTOPHIM B KOHIE JOKa3aTeNbCTBA OBLIO
MIOTYYCHO MPOTUBOPEUHE.

31. JlroOble fABE TOYKH MOXHO COCAMHHUTH OTPE3KOM, M NPHTOM TOJBKO
onuuM. Tenepp Bam cTana u3BecTHa Teopema: «M3 Touku, HE Jiexanieil Ha Tpsi-
MOH, MO>KHO IPOBECTU €AMHCTBEHHBIN NEPIEHAMKYISIP Ha 3Ty Npsamyo». B uém
CXOJCTBO MEXAY 3TUMH JABYMSI YTBEPKACHUSIMHU?

32. Bslgenure ycloBHE M 3aKIIIOUEHHE B TIEPEUNCIEHHBIX YTBEPXKACHUSIX.
1. Ecau TpeyroipbHUKH paBHBI, TO B HUX PaBHBI COOTBETCTBEHHBIE YIIbL
2. Ecnu TpeyroibHHUKH PaBHBI, TO PaBHBI U UX NEPUMETPBHI.

3. B paBHOOEIpEHHOM TPEyroJIbHUKE HallyTCs JBE paBHBIE CTOPOHEI.
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4. B paBHOOEAPEHHOM TpPEYTOJBHUKE NPOTHUB PAaBHBIX CTOPOH JIEXKaT PaBHBIC
YTJIBL
5. B paBHOOEIpEeHHOM TPEYTOJIbHUKE MEIWAaHBI, MPOBEIEHHBIC K OOKOBBIM
CTOpPOHaM, PaBHBEI MEXTy COOOH.
33. OrtBeThTe Ha MPEIOKEHHBIE BONPOCHL. OOBSICHUTE KaXIBIi CBOH OT-
BeT. BepHo am, yTo:!
a) Jo0ble 1Ba yriia paBHOOEIPEHHOTO TPEYroJIbHUKA PaBHBI;
0) B paBHOOEIPEHHOM TPEYroJbHUKE HAlIyTCs ABa PaBHBIX yIJa;
B) * eciim AM — Ouccekrpuca paBHoOeapenHoro tpeyronpauka ABC, to M
— cepeauHa otpeska BC;
r) * B paBHOOEJIPEHHOM TPEYTrOJbHUKE TOYKH NEPECEUCHHUs] MENaH, BBICOT, OUC-
CEKTPHUC JISKAT Ha OJHON IpsIMON?
34. Cdopmymupyiite:
Ilpusnax paBeHCTBA TPEYTOIEHUKOB.
Tpusnax nenumocty Ha 5.
Ceoticmeo BEpTUKAJIBHBIX YIJIOB.
Ceoticmao paBHOOEIPEHHOTO TPEYTOIBHHKA.
IIpusnax paBHOOEAPEHHOTO TPEYTOIbHUKA.

SARF S RCS I NS

Kn.53
35. TIIpouwmraiite OTpHIBOK U3 cKa3ku M. I'oppkoro «BopoOsHIIKO».

«Tonyn ognax bl Betep — [lyauk copaiinBaet:

— Yro, uto?

— Berep ayHer Ha Te6s — uupmk! W CcOPOCHT Ha 3eMIII0 —
KOIKe! — OOBSCHUIA MaTh.

310 He noHpaBwiock [1ynuKy, 1 OH ckazan:

— A 3auem gepeBbs Kauarorcs? IlycTte mnepecranyTt, Torza BeTpa
He OyzeT...»

OO®wsicHHTE, TOC B pacCyX IeHUIX BopoOsuInky [lymuka mepenyTansl npu-
YHHA U CIEJCTBHE.

36. 3amonHuTe TAOIUILY, CHOPMYIMPOBAB K KAKIOMY YTBEPIKACHHUIO 00-
patroe. [TocraBsTe OykBy B mpoTHB BepHBIX yTBepkIeHHH, OykBy H mpoTus He-
BepHBIX. JJIT HEBEPHBIX YTBEPXKICHHUH MPHUBEIUTE COOTBETCTBYIONINE KOHTPIIPH-
MepBI.
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B3zaumno oopammnsie ymeepocoenusn

Oobpa3zen

Ecnu gucio 3akaH- B Ecmu uncio uétno, T H,
ypBaeTcs IH(poi OHO 3aKaHYHNBACTCS Hampmmep, 6.
0, To OHO Y&THO. audpoii 0.

1. Ecau yrom pas-
BEPHYTBI, TO €ro
TpagycHasi Mepa paB-
Ha 180°.

2. Ecnu npsimas co-
ITepKHUT BBICOTY Tpe-
yTOJIbHUKA, TO OHA
MEepIeHANKYJIApHA K
OJTHOH M3 €ro CTOpPOH.

3. Eciu nepumetpsl
JIBYX TPEYTOJIbHHUKO
B PaBHBI, TO paBHBI
W 3TH TPEYTOJIbHUKH.

4. Ecmum cepeauna
OTpe3Ka COBMAJAET C
CEPEIUHON CTOPOHBI
TPEeyrojabHHUKA, TO
3TOT OTPE30K SBIIS-
€TCsl MEIUaHOU Tpe-
YTOJIbHUKA.

37. a) 3akoHUMTE YTBEPXKIEHWS TaK, YTOOBI M OHM OBUIM BEPHBIMH H
0oOpaTHBIC K HUM TOXe OBUIN BEPHBIMH.
1.  Ecawm umucno nenurcs Ha 3, TO
2. Ecam nepuMeTpel pPaBHOCTOPOHHHMX  TPEYrOIbHUKOB  PaBHBI, TO

0) 3akoHUYHTE YTBEPKICHUS TaK, YTOOBI OHM OBLIN BEPHBI, @ OOpaTHBIC K HUM HET.
1. Ecau uncino 3axanunBaercst ¢ poii 2, To
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2. Ecuu TpeyronbHUKH paBHBIL, TO
38. Ilpunymaiire:

a)  BEpHOE YTBEpIKICHHE, 00paTHOE K KOTOPOMY BEPHO;

0) BepHOe yTBEepXKIcHHE, 00paTHOE K KOTOPOMY HEBEPHO;

B)  HEBEPHOE YTBEPIKICHHE, 00PaTHOE K KOTOPOMY BEPHO.

Kn.55

39. B xaxpoil rpymme cl10B U CIIOBOCOYETaHUMI:

a)  HalauTe TO, YTO 00BEANHSIECT OONBIIMHCTBO CIOB IPYIIIBI;

0) BBIYEPKHUTE JIMIITHEE CJIOBO WIIM CIIOBOCOYETAHUE;

B)  pacIIMpbTe KaXIYI TPYIIY HOAXOASAIIAM IO CMBICIY CIIOBOCOYETaHHEM

WU CJIOBOM.

LIEHTP OKPY>KHOCTU MenuaHa
OJIMH W3 KOHIIOB XOP/bI paanyc OKpYXHOCTH

BBICOTA TPEYTOIbHHUKA CTOpOHA KBajpara

HaJao Jyda OuccekTprca TpeyroiabHIKA
BEpIIUHA yIia PaBHOCTOPOHHHUH TPEYTOJILHUK

YHCIIOBAs OCh
0Chb CUMMETpPHH (PUTypHI
rpaHuIa NOIYIIIOCKOCTH
pedpo ABYTpaHHOTO yriia
nepecedyeHue JByX IIOCKOCTeH

2. 'eomeTpHryecKHe IKCKYPCUH

3a mocieaHne TOABI B HEKOTOPHIX mkoiax CaHkT-IletepOypra Hakommics
OTIPENICIEHHBIA OTBIT MPOBEICHHUS T€OMETPHUCCKUX SKCKYPCHH s yJaIruxcs
5—7 xaccog.

I]enb TakUX 3KCKYPCHI — Ha IPUMEPaX UHTEPbEPOB, APXUTCKTYPHBIX U Ca-
JIOBO-TIAPKOBBIX COOPYKCHUH IMOKa3aTh y4YallUMCS BO3MOKHOCTA HPUMEHCHHS
reOMETPUYECKUX 3HAHUM.

OcCHOBHas MemoOuKa POBEACHUS SKCKYPCHIA: OT HCTOPUH CO3TAHUS apXH-
TEKTYPHOI'O WIN XYHOXKCCTBCHHOI'O 061)e1<Ta K HM3YYCHHIO €TI0 BHCIITHHUX q)OpM,
pazbuenHuo 3TuX GOpM Ha JIEeTalld, ONpeeieHne GOpPMbI ITUX JeTallel, pucoBa-
HUE OTJACNBHBIX JIETaJlei W 3[aHUs B IEJIOM B Pa3HBIX paKypcax, a 3aTeM (varie
BCEro B KaueCTBE JIOMAIIHETO 3aJlaHHs1) KOHCTPYUPOBAHUE MOJECIEH 3TUX COOPY-
JKCHUH, a TaKXKE MOIBITKA MPUIYMBIBAHUS HOBBIX.
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OcHnawenue SKCKypCHA, KaK MPaBIIO, OJHO M TO XKe: KaXIBIH yJaruiics
6epét ¢ coboit ampO0M TSI PUCOBAHUS, [[BETHBIC KapaHJAIId Wi (IOMacTepsl,
TETpaab 10 TEOMETPHUH (BO3MOXKHO, IDTACTIIINH, (OTOATIIIAPAT).

MOXHO MOATOTOBHTh M MPOBECTH IKCKYPCHIO MO TEME Te€OMETPHIECKOTO
Marepuaina, KOTOpBIi B HACTOSIIEE BpeMs H3ydaeTcs B Kiacce. DKCKYPCHH MOTYT
ObITH 0030pHBIC WK TeMaTHdeckue: «Kakme reomerpudeckie GUTrypsl OBIBAIOTY;
«JInnuny»; «Kpyrisie Tenay; «CUMMETpHs B IPUPOJIE U apXUTEKType»; «[lapkeTbi»
u 1p. Takoro posa sKcKypcun ynoOHO NMPOBOJMTH B Kilacce, UCHOib3ys GoTo- u
BHJIEOMATEpHAIbI.

IlepeunicaM HEKOTOpPbIE BHJBl YHPaKHEHHUH, KOTOpBIE MOJE3HO IPOBO-
JIUTh BO BpeMs dKCKYpCHil.

1. IlocMoTpeB Ha 371aHME, a 3aTeM OTBEPHYBIUHCH OT HETO, IEPEUUCIUTE,
CKOJIBKO Pa3NIMYHBIX (opM OKOH (KOJIOHH, Ipyrux JAeTaneil) OHO HMeEeT.
Hapucyiite ux.

2. Hapucyiite ¢ paznuuHbIX TO4eK 3peHus (acam 34aHWs, OTACIBHBIC €TO
J€TaJ, PEIETKH, Orpajpl, GOHAPH U TIp.

3. Tlocmotpure Ha pasmuysble (oTOrpadui OXHOTO W TOTO XK€ 3AAHUST U
TIONPOOYHTE ONPENEHTh, C KAKOTO MECTA ITPOU3BEICHA ChEMKA.

4. OOCoiinuTte 371aHUE U ONPEIENIUTE, HET JIU CPEIU BUAOB CIIEPEH, CIIPaBa,
€311, CJICBA OJJMHAKOBBIX.

5. Tlo mnpemIoKEHHBIM JeTajJsM H300paXKeHHsi 37aHusl CcOOepUTe 3TO
n300paXeHNe LETUKOM.

6. U3 ofHuX u Tex e Mojelel (HarmpuMep, HWIHHIPOB) cOOepUTe pa3HbIe
3[JaHMs1; pacCTaBbTe IWIMHIPHI, UMEIONIMECS Y Bac, Tak, 4TOObl OHM HAIlOMUHAIN
KOJIOHHa,Ty CHaJaJla OJJHOTO U3 U3BECTHBIX 3[JaHHH, a 3aTeM JIpyroro.

7. CpaBHuTe (hoTOTrpaduIo 31aHUS U €T0 MAKeT, CACIaHHBIIM, HapHMep, n3
TUTACTHIIMHA; HAlINTe HETOYHOCTH MJIH OIIHOKH.

8. Ha npennoxeHHOM ITaHe Mapka HapHCyiTe MapupyT SKCKYypCHH, yKa-
KHTE MECTa PaCIOJIOKEHHUS TeX COOPYXKEHHH, KOTOPHIE BBl YBHICIH IO X0y 3TOH
9KCKYPCHH.

9. HaiinuTe HETOYHOCTH B MPEUIOKCHHOM IIIaHE IapKa M yCTPAHUTE HX.

10. Hapucyiite miad BUIUMOM BaM 9acTH MapKa.

11. Hapucyiite 3cKM3 TMOHPABUBILETOCS BaM apXHUTEKTYPHOTO COOPYKEHHS
WJIH OTAEIBHBIX €r0 AeTalei.

12. CpaBHUTE PHCYHKH, HAa KOTOPBIX M300pakE€H 3CKHU3 OIHOTO M TOTO JKe
3[1aHMs1; IPOBEPHTE MPABUIILHOCTH N300paxkeHns HUryp.

MO>KHO TpeIUIOKUTh YUCHHKAM B KaueCTBE JIOMAIIHEro 3aJaHusi Hapuco-
BaTh NMOHPABUBIINECS APXUTEKTYPHBIE COOPY>KEHHSI U Ha CIEAYIOIEM YPOKE reo-
METPHH 10 TOTOBBIM PHCYHKaM JIeTe BCHOMHUTH OCHOBHBIE STAIbl 3KCKYpPCHH, &
3aTeM YCTPOHTBH B KJIacce BBICTABKY PabOT pedsT.
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IMone3Ho Takke JaTh AETSIM MHAWBUAYATIbHBIC JOMAIIHUE 33TaHUS 110 H3-
TOTOBJICHHIO M3 OyMaru WM IUTACTHIIMHA MOJENICH OTAENbHBIX ()parMeHTOB 37a-
HUS ¢ TeM, 9TOOBI 3aTeM B KJlacce U3 3TUX (hparMeHTOB MOKHO OBLIO coOpaTh Ma-
KET BCETO 3/1aHMs (KOHEYHO, B TAKOM CIIydac yIHWTENb HOJDKEH AaTh JIETSAM COOT-
BETCTBYIOIIIHE Pa3MEpHI).

OnvH 13 BUAOB KOJUICKTUBHOW pabOTHI MO MaTepwazaM 3KCKYpCHH —
COCTaBJIEHHE TEMAaTHYECKOro (POTO- WM XYIO0KECTBEHHOTO ajibOoMa. DTO MOryT
ObITh QILOOMBI C POTOrpaUsAMH U 3apUCOBKAMHU 10 TeMaM: «MOCTOBBIE HAIIETO
ropona», «llupamMumsl ¥ TPU3MBI B CTPOSHMSAX HAIIEro ropoja», «Pemérku»,
«®DonHapu» u 1p.

H3roroBjieHue HAIVISIAHBIX OCOOHIi 1 paﬁoTa C HUMH

B cBs3u ¢ Tem 9TO 00CYXKTaeMblii Kypc TEOMETPUH COACPXKHUT B cebe He
TOJIBKO IIAHUMETPHIO, HO U BJIEMEHTHI CTEPEOMETPHH, POJTb HATIBSIIHBIX OCOOUH
Ha ypOKaX 3HAYHTEIbHO yBennmumBaeTcs. CeixaeM Mo 3TOMY MOBOAY HECKOIBKO
3aMeyaHuil.

I.  MopnensMu OTPE3KOB MOTYT CITy)KHTh HE TOJBKO CITHIBI U KapaH-
nami. OTpe3KH MOKHO CKOHCTPYHPOBATh M3 TOHKUX TOJBIX KECTKUX IHIHHII-
POB: MaJ0YeK I KapaMeJH, UCTIOJIb30BAHHBIX CTEPIKHEN IS IAPUKOBBIX PYUEK
u ap. KokreibHbIe MAJOYKU MPUMEHSTh HEYJO00HO, TaK KaK OHHM HE SBISIOTCS
wEcTkumu. Ilosibie MUIMHIAPHI YAOOHO HCIOJB30BaTh JUIsi KOHCTPYHUPOBAHUS
KapKacHBIX MOJEJIeH MHOTOrPaHHUKOB, IPOJCBAasi BHYTPh MMIMHAPA JKECTKYIO
MIPOBOJIOKY.

UroObI crenaTh MOJENb OTpe3Ka JKENAeMOH UTMHBI, MOXKHO B3STh KECT-
KH€ TAJIOYKU | JIUCTH OyMaru sl 3amiceld MpsiMOYTOIbHOU ()OPMEL, TYTO Hama-
ThIBasi OyMary Ha IMaJIOYKy U 3aTeM KJIeeM 3aKpeIUisis Ty Oymary.

II. CruomHble MOJENH MHOTOTPAHHHKOB JTydIlle HE KJIEHUTh, a CKJa-
JIBIBATH — IS YIOOCTBA XpAaHCHUS.

Hampumep, cknagHyo MOJIENs MPSIMOYTOJIFHOTO MapalIeICHIIeia MOKHO
C/eJaTh TaK:

— Ha TOJICTOM KapTOHE YePTHM Pa3BEPTKY MapauiesieuIiea, CaeiaB Kiamna-
HBI OOKOBOM TIOBEPXHOCTH M BUIE MPSMOYTOJILHUKOB (puc. 103, a);
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2 9K3.

Puc. 103

— M0 4epTEXKHON JMHEWKE OCTPhIM MpPEeAMETOM (MTOJKOH, Hapumep)
cJerKa mpope3acM KapTOH MO OyIyluM JIMHUAM cruba U crubaeM ero, Takke
HCIONB3Ys JIMHEUKY;

— CKJIaJpIBaeM OOKOBYIO TIOBEPXHOCThH HapasuleNenuIesaa, 3aruoas Kia-
maHbl BHYTpH Hero (puc. 103, 6):

— BCTaBJIsIEM OCHOBAHUS TaK, YTOOBI KiarmaHbl OOKOBOH IMOBEPXHOCTH
ObUIN YIIOPOM ISl OCHOBAHHMH M CKPEIUISUINCH KJIallaHaMU OCHOBAaHUH.

III. CrutourHele MOJENHM MOXHO JenaTh Npo3padyHbiMU. OnuiieM moj-
pobHO (Juid mpuMepa), KaK MOXKHO CJeNaTh Npo3payHble MOACIH IMIMHIPA,
KOHyca U Ky0a.
uamHap
Mamepuanvt 01 useomoenenuys: TIOTHASL Mpo3padHas MOMMATHICHOBAS IAIKa;
HECKOJIBKO JINCTOB KaPTOHA, CKOTY, HUTKH.

Hncmpymenmul: KapaHJaIl, MIapUKoBas pydKa, IIUPKYIIb, IMHEHKA, UTOJKa.
Omanet uzeomosnenus.

1. BsIpe3zaeM U3 KapTOHa 4EThIPE Kpyra JUaMeTpoM 9 cM.

2. Ortpe3aeM OT HanKy IIOB M Pa3BOpPayMBaeM €€ HapyXHOW CTOPOHOI
BBEpX.

3. VYTiorom, uyepe3 rasery, pasriaxuBaeM crud Hanku (peryssitop yTiora
YCTaHOBHTD Ha IEPCTHY» WK «Ienk», 10—15 c).

4. Ha nomy4mBIIeMcs IpsSIMOYTOJIBHOM JIMCTE IIAPUKOBOI PYyUKOH 4epTUM
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pa3BepTKy OOKOBO¥ moBepxHOocTH mummHIpa (puc. 104, a). Bripezaem pa3zBEpTKYy.
Hcnone3ys pasMeTKy, ¢ IByX CTOPOH NPSMOYTOJIBHUKA 10 BCel UIMHE JenaeM Hall-
pe3sl (depe3 KaKOblii CAaHTEMETP, IUPUHOH 25 MM). Pa3BépTka 60KOBOM MOBEPXHO-
CTH LIWJIMH]Ipa TOTOBA.

a) 6)
M 25

\
2
< 90 300

10
<
[T

Puc. 104

5. Knanane! omHON M3 €€ CTOPOH NPHINIMBAEM K BBIPE3aHHOMY paHee U3
KapToHa Kpyry (puc. 104, 6). Bropoe ocHOBaHHE IIMIMHIpA MPUIITABAEM K €To 00-
KOBOM ITOBEPXHOCTH C APYTOH CTOPOHBI AaHAJIOTHIHBIM 00pPa3oM.

6. Jlnst Toro 9T0oOBI CKPBITH MHOTOYHCIICHHBIE CTEKKN HAa OCHOBAHMSX ITH-
JIMHJpA, Ha KXKI0€ M3 HUX NPUKIIEHBAEM MO ocTaBiieMycst Kpyry. CThik O0KoBOM
MTOBEPXHOCTH ¥ OCHOBAHUH ITMIMH/IPA OKJIEUBAEM CKOTUEM.

Konyc

[Ipy M3roTOBICHNN MOJENN KOHYCa MCHONB3YIOTCS T€ K€ MaTepHallbl U MHCTPY-
MEHTBHI, YTO U TIPU U3TOTOBJICHUH MOJEIH HMIHHIPA.

Omanvt uzeomosnenus.

1. BsIpe3aem U3 kapTOHa ABa Kpyra paJuycoM 7 CM.

2. Ha npo3padyHoM NpsIMOYTOJIBHOM JHCTe (PasriakKeHHOH MaIke) YepTHM
pa3BEPTKY OOKOBOHM IMOBEPXHOCTH KOHyca — CEKTOp paauyca 25 cM ¢ YIIoBOH
BenmauHo ayru 100° (puc. 105, a).




3. JlampHeimme OedcTBUS TaKWe K€, KaK NPH HW3TOTOBIICHHH MOJEITH
munmmHApa (puc. 105, 6).

B pesynpraTe momydaeM MOZENb NIPSMOTO KPYroBOro KOHyca C oOpa-
3yrolel 25 ¢M U painycoM OCHOBaHUS 7 CM.

Kyo

[Ipu M3rOTOBJIEHUU MOJENICHi MHOTOIPAaHHHUKOB OyJIEM HCIOJIB30BaTh TEPMO-
KJesiyrocs wieHKy. OHa yZI00Ha TeM, 4To: a) Mpo3pavHa; 0) JIETKO MPUKIICH-
BACTCsI YTIOTOM K JIF00OW TOBEPXHOCTH; B) IIPH HAKJICMBAHUH, B TOM YHCIIC M HA
KapKacHYIO MOJIeJlb MHOTOTpaHHUKa, HE MOPIIUTCS, XOPOIIIO HATATUBAETCSI.
Mamepuanet 0 useomosnenus: 12 Mojesel oTpe3ka B BUJIC MOJIOTO IIJIHHIPA
JUIMHOHN 12 cM; TepMokjesiascs IUIEHKA; 2 M TOHKOM >KECTKOH HPOBOJIOKH;
KYCOK 0€JIoro IUIaCTHIIIHA.

Hncmpymenmei: IOCKOTYOIIBI, YTIOT.

Omanul uzeomoesneHus:

a) 0)

B) B
v
- - P-
A D

C

01

1

Puc. 106

1. W3roraBimBaeM KapKacHYIO MOJieNb KyOa, HAHW3BIBas OTPE3KH —
IUIMHIPHT Ha TIPoBOJIOKY (puc 106, ). [IpoBomoka MOKeT ObITh Kak IHETbHON
(Torza yepes3 HEKOTOpPHBIE OTPE3KH — IMIMHAPHI MPOBOJIOKA MPOHAET IBaXIBI),
Tak U He uenbHoM. [Ipu UCToIb30BaHUY 1IEJIbHON MPOBOJIOKK KapKacHasi MOJIENb
KyOa moisrydaercsi Oosiee sx€cTkod. BapuaHTsl cOOpKM KapKacHOH Mojaenu KyOa
MOryT OBITh pa3nuyHbiMH, Hampumep: AB — BC — CD — DA — AA|, —
AD,—DD—DC—CC,— CiBj—BB— BA —AA — AB, — B,C;, —
C\D,. KoHupl npoBoiokH B BepuinHax A u D, 0OKpyuyHuBaeM HECKOJBKO pa3 H
oOpesaeM. B BepmHax Ky0a 3anemnisieM IpOBOJIOKY IUIACTHINHOM.
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2. W3 TtepMmoxiesmieiicss TUIEHKH BBIpe3aeM pa3BEPTKY Kyba. YmoOHO
HCTIOJB30BaTh pa3BEPTKY, n300pakEéHHYyI0 Ha pucyHke 107.

i20
A C C; A,
B D D, B
Dl Bl Al Cl
D B A C

Puc. 107

3. OxkrenBaeM KapKacHYIO MOJIENb Ky0a TepMOKIesIIecs TieHkoi. Pas-
BEPTKY MPUKJIAAbIBacM (KIesIeiics cTopoHOH MIEHKN BHU3) K KapKacHOM Moze-
JH Kyba Tak, 4ToObl KakOoW-HHOY/Ib OTMEUEHHBIH Ha HEell KBaapar coBnal ¢ péo-
pamu BepxHei rpanu kyda (puc. 108).

Puc. 108

[TpoBoanM yTIOTOM (PErynsiToOp yTIOra YCTAaHOBHTH Ha «IIEPCTH» WM «IIENK))
1o oJHOMY M3 pEOep; HaTArMBaeM IUIEHKY W MPOBOJUM YTIOTOM IO pebpy, ma-
pajuIeIbHOMY TIEPBOMY, @ 3aT€M IO JIByM OCTaBIIUMCS péopam 3Toi rpanu. Oc-
TaJIbHBIE T'PaHN Ky0a OKJIEHBAIOTCSl aHAJIOTHYHBIM 00pa3oM.
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TpeyroabHas nupammuaa

ITpn M3roTOBIEHNH MOZIEIHN MUPAMHUIBI UCTIONB3YIOTCS TE K€ MaTepHallbl U WH-
CTPYMEHTHI, YTO M TIPH W3TOTOBJICHUN MOJIENHN KyOa.

H3rotoBuM Mozenb NpaBUIIBHOM TPEYroJIbHOM MUPaMHIbl, B OCHOBAHUU KOTO-
PO JTeKUT PaBHOCTOPOHHHUN TPEYTOIBHUK cO CTOpoHO# 10 cM, a 6okoBoe pedpo
UpaMUIbI paBHO 18 cM.

Omanvl uzeomoeneHus:

1. U3 mecTtu OTpe3KOB-IIWIMHAPOB COOMpPAcM KapKaCHYIO MOJCIb MMHpa-
Muabl. OMH U3 BO3MOXKHBIX BapuaHToOB cOopku: AB — BC — CA — AD —
DB — BC — CD (puc. 109).

48>

Puc. 109

2. N3 TepMoknesmieiics TIEHKH OTpe3aeM pas3BEPTKY TPEyrojJbHOH

nupamuasl (puc. 110).
\) D
A® S
A
\ (B /

Puc. 110
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3. HakinenBaeM pa3BEPTKY Ha KapKacHYK MOJENb IMHPaMUABI —
cHaudaia OOKOBBIE TPaHH, a 3aTeM OcHOBaHue (puc. 111).

Puc. 111

IV. JInst paboTel Cc MOJEISIMH TNPOCTPAHCTBEHHBIX GUTYp yIOOHO
HCTIONB30BaTh TaK Ha3bIBaCMBIN ceomempuueckuil KOHcmpykmop. MOXHO Ipu-
JIyMaTh pa3Hble KOHCTPYKTOPBI — 10 BHEIIHEMY BHUIY, MaTepHally U CTOUMOCTH.
Msl mpeasiaraeM BaM KOHCTPYKTODP, KOTOPBIH MOXKET OBITH cCliellaH NP MUHU-
MaJbHOM 3aTpaTe JICHEeKHBIX CPEJICTB.

OCHOBOM KOHCTPYKTOpA SIBJISETCS IITATHUB, KOTOPBI MOXHO BCTPETHUTH B
IIKOJIBHBIX KaOMHeTaX (PU3MKH U XUMHHU U JIBE IPSIMOYTOJIbHBIE PAMKH C HATSIHY-
TBIMH Ha HUX CETKaMM — MOJIENN JIBYX IUIOCKOCTel. Jlydrie Bcero HaTsruBaTh
CeTKM C TOMOIIBIO TOHKOH JXECTKOW MPOBOJIOKH, HO MOXXHO HCIIOJIB30BAaTh U
ceTKy oT KomapoB. [IpaBaa, B rmocieaHeM cirydae OHA JIOBOJILHO OBICTPO PacTsi-
Hercsi. OHY M3 3THX «IUIOCKOCTeW» KIaAéM Ha TOPHU3OHTAIBHYIO MOICTaBKY
IITaTUBA, a IPYTYIO IPUKpEIUIsieM K CToike mTarusa (puc. 112, a).

E} -'--;:'_l:il - E'I.ul_' 'ﬁ]

Puc. 112
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Temnepb, HCIIONB3YSI MO OTPE3KOB B BHJIE PE3HHOK C 3aKPEIUIEHHBIMU
Ha HUX KPIOYKaMH (IUIaTeIbHBIMH WM U3 TOHKOW MPOBOJIOKH) ¥ HaOOp IIOCKHX
¢uryp, MBI MOXeM OBICTPO CAENaTh KapKacHYI0 MOIEIb JIF000H MUpaMHIbl M
npu3MEI (puc. 112, 6), MOTOKUB TTOJT HUKHIOIO CETKY BRIOPAHHBIA MHOTOYTOJIb-
HHK B Ka4ECTBE OCHOBAHUSL.

JU1s  XpaHeHWsT BCeX MENKUX JAeTaleil KOHCTpyKTopa YmOOHO uc-
TI0JIb30BaTh IIKOJIBHBIA HA0OP /IS YepUYCHUSL.

TecThl IO KypCy reoMeTpuu

Hapsiny ¢ TpaguumoHHBIME ()OpMaMH NPOBEPKH aBTOPBI IPENINOIararT
HCTONB30BaHUE TECTOB. TeCThl 3HAKOMAT YYEHHKOB M Y4YUTENEeH C emé OmHOHI
(hopMOif KOHTPOISL M MIPUBOIAT K SKOHOMUH BPEMEHH JUI MPOBEpKU. B kaxkmom
TECTe COAEPIKATCs MATh YTBEPIKACHUN, HA KOTOPBIE YUEHUK NAET TPU BHUIA OTBE-
TOB: TIOJIOKUTENBHBIN («Ia»), OTPHLATENbHBIN («HET») WM «He 3Hato». [lpn
JKEJTAHUH YYUTENIb MOJKET BBICTABHTH OTMETKY 3a BBIIOJHEHHE TECTOBOTO 3a/a-
HUs. B aTOM ciyuae mpeanaraercst Takoi crioco0 BBICTaBICHHUSI OTMETKH: 33 KaK-
JIBIN BEpHBIA OTBET Ha OTAEIBHBIN BOIPOC TECTa YYEHHUK MOoydaeT 6amr «+1», 3a
Ka)XJbIil HEBEPHBIN OTBET IOJy4aeT Oajul «—1», 3a OTBET «He 3Haro» («3aTpya-
HSIOCh OTBETUTBHY») mony4aeT 0amn «0». [To Tecty Haxomutesi cyMmma HabpaHHBIX
OaynoB. Bunumo, 3a 5 HaOpaHHBIX 0AJIOB UMEET CMBICT CTaBUTh OTMETKY 5, a 3a
4yucino 6ayuioB, He OoJiblliee HYJIsI, BPSAJ, I UMEET CMBICI CTaBUTb IOJIOKHUTENb-
HYI0 OTMETKY. Bc€ ocTanbHOE — Ha yCMOTpEHUE yduTeNs.

[Tpn mpoBeneHNN TECTOBOI PabOTHI Ha €€ BBHINOJIHEHHE MOXKHO OTBOJHUTH
mpuMepHO 15 MuHYT. OHAKO yYUTENh MOXKET CaM PElIaTh, CKOJIBKO €ro Y4eHHU-
KaM HaJI0 BPEMEHHU JUIsl OJHOTO TeCTa.

YdeHnkam HaJlo OOBSCHHTDH, YTO B TE€X CITydasX, KOTJla yTBEPKICHAE MO-
XKeT OBITh ISl OJHUX CIy4aeB BEPHO, a JUI JAPYTUX HEBEPHO, CIEAyeT NaBaTh
oTBeT «HeT». Hampumep, MBI TOBOPHM, 9TO paBeHcTBO (x + 1)°= X+ | HeBepHO,
X0Ts ipH x = 0 OHO BEPHO, a IIPU IPYTUX X — HEBEPHO.

Tect 1. Ilepeceyenne guryp
ITepeceuennem IByX KBaJpaTOB MOXKET OBITh:

1) Touka;
2) OTpe30K;
3) xBagpar;

4) TpEeyronbHUK;
5) BOCBMHUYTOJBHUK.
Omeemul: + + + + +
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Tect 2. O0beaunenne Gpuryp

OOBpenrHEHHEM IBYX TPEYTOIHHUKOB MOXKET OBITh:
1) TpeyrojabHUK;

2) Ksagzpar;

3) 1IeCTUYTOJIbHUK;

4) [ATUYTOJIbHUK;

5) IBeHaAUATHYTOJbHUK.

Omeempi: + + + + +

Tect 3. B3auMHoe 1oJioxeHne NPpsMbIX
Han xy6 ABCDAB,C,D,. Torna:

1) npsameie AB u C\D; napanienbHbl;

2) npsamele AD; u BA| nepecekaroTcs;

3) npsmsle BiD, u C;D He nepecekaroTcs;
4) npsamele AC u BD| nepecekaroTcs;

5) mnpsamseie AD; u B;C napanienbHsbl.
Omeemul: + —+——

Tect 4. JlelicTBusA ¢ 0Tpe3KaMu

Ha npsimoit cymecTBytoT Takue Tpu Touku A, B, C, 4rto:
1) AB+AC=BC,

2) AB+AC>BCG;

3) AB+AC<BCG;

4) AB-AC=2BC;

5) AB+AC<3BC.

Omeemplr: + + ——+

Tect 5. PaBeHCTBO 0TPe3KOB

Otpesku AB u CD paBHBI, eClH:

1) onwm nexat Ha otpeske AD u AC = BD;

2) oHH ABIAIOTCS pEOPaMU OTHOTO M TOTO K€ Ky0a;
3) onwm umerot obmryto cepenuny O u AO = CO;

4) AB=KL,CD =LK,

5) AD=2AB+ CD,DA=BA+2DC.

Omeemul: + + + + +
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Tect 6. IlepnenauKyJisipHble NPAMbIE

MoryT OBITh B3aHMHO NEPIICHIUKYISIPHBI:

1) 1umaroHanu NpsIMOYTOJIBHUKA,

2) BBICOTHI TPEYIOJIbHUKA;

3) IOuaMeTpnl OKPYKHOCTH;

4) nBe mpsIMbIE CHMMETPHYHbBIE OTHOCHTENBHO OCH;
5) pebpo kyba ¥ IuaroHajb €ro rpaHu.

Omeempi: + + + + +

Teer 7. OKpyKHOCTB H KpYr

B xaxxnom kpyre:

1) ecth camas OoJibIIast XOp/a;

2) ecTb camasi MaJIeHbKas XOpAa;

3) s KaXOod Xopabl HaWAETCs paBHas eH;

4) MOXHO MPOBECTH J[Ba TUAMETPa, pa30MBAIOIINE €T0 Ha TPU YACTH;
5) ecTb ABa LEHTPAa CUMMETPHH.

Omeempbl: + —+ ——

Tect 8. Chepa u map

B xaxxnom mape:

1) ectb camas MajeHbKas X0paa;

2) Bce MepUAMAHBI PABHEI,

3) nBe caMble JaNEKUE TOYKU IEHTPATbHO CHMMETPHYHBL;
4) ecTb camasi OOJIBIIAS TTAPATLICITB;

5) ecTb camas MaJIeHbKas Mapajuiellb.

Omeemul: —+ + + —

Tect 9. Yribl

BepHbl Takue yTBepKACHHUS:

1)  eciu yribl HE paBHBL, TO OHU HE BEPTUKAJIbHBIE;

2)  eclu yIJibl He BepTUKaJIbHBIE, TO OHU HE PaBHBI,

3)  eciu yroJ OCTpbId, TO YroJl, CMEXKHBIM ¢ HUM — He MPSIMOi;

4)  ecnd paBHBI YTIIbI, CMEXKHBIE C IBYMS JAHHBIMH YTJIAMH, TO PAaBHBI U YTJIBI,
BEPTUKAJIbHBIE C JAHHBIMU yTJIaMU;

5) uW3 HIBYX JABYIPaHHBIX YIJIOB TOT OOJBIIE, y KOTOPOTO JMHEHHBIA YTOJ
OoubIre.

Omeemol: + — + + +
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Tecr 10. Yriast

[Ipo mauHEIH yTo) OBUTO BEICKa3aHO HECKOIBKO YTBEPKICHUH.

A) On 6oupme 60°, Ho MeHbIIEe 80°.

B) VYron, BepTukanbHbI JaHHOMY, O0nbme 50°.

B) VYron, cMmexHbI ¢ HUM, 60b11e 100°.

I') Yron, cmexHbIl ¢ HUM, MeHbIIe 130°.

J1) Buccekrpuca sToro yria o0pasyer ¢ ero cropoHoi yroi 6osbuie 40°.

E) Tynoit yron ¢ Toii ke BEpIIMHOM, YTO M JaHHBIA, 0Opa30BaHHBIN MEPICHIH-
KyJISIpaMH K ero cropoHaM, 6osbure 100°, Ho menbire 120°.

B nanpHeiieM oka3anoch, 4To yTBepxkAeHUE A BepHO. BepHbI 1u pu 3TOM:

1) yrBepxneHue b;

2) yTBepxkaeHue B;

3) yrBepxknueHue [

4) ytBepxnaeHue J;

5) yrtBepxaenue E?

Omeemul: + + + —+

Tecr 11. IlepneHauKyJISAPHOCTH

JIBe npsMBble JiexKaT B OAHOM mIIocKocTh. Toraa:

1) ecnu OHM TIEPNEHIUKYISAPHBI, TO OHMU JENAT IUIOCKOCTh HA YETHIPE PaBHBIX
yria;

2) Ha 9TOW MIOCKOCTH MOXKHO MPOBECTH MPIMYIO, MEPICHANKYISIPHYIO KaXKI0H
U3 JTAHHBIX MPSMBIX;

3) B MPOCTPAHCTBE MOXHO MPOBECTH MPAMYIO, TEPIICHINKYISAPHYIO KaXIA0H U3
JAHHBIX MPSMBIX;

4) dYepe3 HUX MOXKHO NMPOBECTH JBE IIOCKOCTH, NEPIEHAUKYIISIPHBIE MEXIY CO-
ooii;

5) OHM NEPHEHIUKYISIPHBI, €CIH JENAT IIOCKOCTh Ha YETHIPE PABHBIX yIJia.
Omeempl: + — + + +

Tect 12. [lepnenaukyasipHble NPpsIMble
B3anMHO neprieHANKyISpHBIL:
1) OMCCEKTPHCHI CMEXHBIX YTJIOB;
2) OMCCEKTPHCH BHYTPEHHHX OJHOCTOPOHHHMX YTJIOB TPH MHapaUIeTbHBIX Ips-
MBIX, IEPECEUEHHBIX TPEThEU MIPSIMOK;
3) nBe mpsMBIE, OJHA M3 KOTOPBIX MapajielbHa HEKOTOPOH MPSAMOM, a apyras
NEPIEHIUKYIISIPHA 3TOH NPSMOii;
4) nBe OMCCEKTPHCHI TPEYTOJIbHUKA;
5) AuaroHamM JABYX CMEXKHBIX TpaHeld Ky0a, HIylIe W3 OJHOW BEPIIMHBI
KyOa.
Omeemul: + + + — —
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Tect 13. PaBHOOeAPEHHBIIT TPEYroJbLHUK

Tpeyromsauk ABC He ABIsIETCS paBHOOSAPEHHBIM, €CITH:

1) ero yrisl A u B He paBHBI;

2) ero mepumetp paBeH 5, AB=1, BC = 2;

3) ero Hemb3s pa30UTh OJHUM OTPE3KOM HA J[Ba PABHBIX TPEYTOJIBHHKA;

4) wMenuaHa U3 BEpIINHBI A paBHA BBHICOTE U3 BEPIINHEI B;

5) w3 tpeyronpHuka ABC M paBHOTO €My HENb3sl COCTaBUTh YETHIPEXYTONBEHUK
C PaBHBIMHU CTOPOHAMH.

Omeempl: —— + — +

Tect 14. CBoiicTBa paBHOOEIPEHHOI0 TPEYr0JILHMKA

B n060M paBHOOEIPEHHOM TPEYTOJILHHUKE:

1)  xors OBl O[THA MEMaHA SIBIIIETCS €r0 OUCCEKTPHUCOH;
2)  xots ObI 01HA OMCCEKTpHCa HE SIBISETCS €r0 BRICOTOM;
3)  xoTs OBI ABE BEICOTHI PAaBHBL

4)  xoTs OB OJTHA BBICOTA JIC)KUT BHYTPH HETO;

5) HalayTcs IBE OCH CHMMETPHH.

Omeempbl: + —+ + —

Tecr 15. IIpn3Haku paBHOOEAPEHHOT 0 TPEYTOIbHUKA

TpeyroiapHUK SBISETCS] paBHOOEIPEHHBIM, €CIIH:

1)  nBaero yria paBHbI

2)  y Hero ecTh OCh CHMMETPHH;

3) opnHa U3 ero OMCCEKTPUC SBISETCS €r0 BEICOTOM;

4)  ero BepLIMHBI HAXOAATCS B BEpIIMHAX KBaJIpaTa;

5)  ero BepUIMHBEI HaxoaATcs B BepmmHax A, C, By xydba ABCDAB,C,D;.
Omeempl: + ++ + +

Tecr 16. OceBasi cumMeTpus

durypa umeer ocb CAUMMETPHH, €CJIU ITa HUrypa:

1) yrom;

2)  ayra OKpy>KHOCTH;

3)  TOMYMIOCKOCTH;

4) oObeaWHEHUE JABYX PaBHBIX KBaJpaTOB, JIEKAIIUX B OJHON IUIOCKOCTH, Tie-
pecedeHneM KOTOPHIX ABISETCS UX 00IIasi BEPIINHA;

5) mepecedyeHue IBYyX KPyros.

Omegemul: + + + + +
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Tect 17. OceBasi cuMMeTpusl.

OnuH 13 JaHHBIX TPEYTOJBHUKOB HMEET OJJHY OCh CHMMETPHH, a JPYroil He MMe-

eT ocell cummeTpuu. Torna:

1) >TH TPEeyroJIbHUKU HE PaBHBL;

2) uX nepeceyeHue He MOKET UMETh OCh CUMMETPUH;

3) ux oObeIMHEHHE HE MOXKET UMETh OCh CHMMETPHU;

4) CUMMETPHYHBIH TPEYroJIbHUK MOXKHO Pa30MTh OTPE3KOM Ha YacTH, UMEIOIIUE
0CH CUMMETpUHY;

5) He CUMMETPUYHBIH TPEYrOJILHUK HEJb3sl Pa3OUTh OTPE3KOM Ha 4acTH, UMEIo-
1I1€ OCU CUMMETPUHU.

Omeempl: + ——+ —

Tect 18. CuMMeTpHsi NPIMOYT0JIbHUKA

BepHbI Takue yTBepKICHUS:

1) B moOOM MPSIMOYTOJbHUKE HE MEHBINE JIBYX OCEH CUMMETPUH M HE OOIbIIe
YeTBIPEX Oceil CHMMETpHH;

2) CyIecTBYET IPSIMOYTOJIBHUK, Y KOTOPOTO TPU OCH CHMMETPHH;

3) moboe nepecedeHne ABYX MPSIMOYTOJLHUKOB HMEET OCh CHMMETPHH;

4) npAMOYTOJIBHUK UMEET LIEHTP CUMMETPHH;

5) NpAMOYTOJBHUK UMEET JBa LIEHTPa CHMMETPHUH.

Omeempl: + ——+ —

Tecr 19. Cymma yrioB TpeyroibHuKa

BepHbl Takue yTBepKICHUS:

1) ecnm KakIpIil U3 IBYX YIJIOB TPEYToJbHUKA Oobine 60°, To ero TpeTuit yroi
menble 60°;

2) ecnu yToJI MpH BEpIIUHE PaBHOOEIPEHHOTO TpeyroibHHKa MeHbIre 100°, To
YIoJj pu €ro OCHOBaHUM MeHble 40°;

3) eciu OOUH W3 YIJIOB MPSIMOYTOJBHOTO TpeyrosibHHKa He MeHblie 30°, To B
HEM Haiaércs yrou He 6oibe 60°;

4) KaxXIBIH YroJ TpeyroJbHUKA MEHBIIE CYMMBI JIByX APYTHX YIJIOB;

5) TpH yBEIWYEHUH OJHOTO W3 YTIIOB TPEYTONBHUKA APYTHE ABA YMEHBIIAIOTCS.

Omeembi: + —+ — —

Tecr 20. Cymma yriioB TpeyroibHUKa

BepHo, uTo:

1) B IpsIMOYrOJABHOM TPEYTOJILHUKE OJMH U3 YIJIOB PABEH CYMME JIBYyX APYTHX;
2) HauOOJNBIINHI YTOJl TPEyroJbHUKA OOJBIIE CYMMBI IBYX JAPYTHUX;

3) cpeaHMii IO BEIMYHMHE YroJl TPEyroibHUKa Oosbiie 60°;
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4) eciu U3 IBYX TPEYrOJIBHUKOB COCTaBUTBH YETHIPEXYTOJIBHUK, TO CyMMa YIJIOB
4eTHIpEXYTONBHIKA paBHa 360°;

5) ecian y IBYX paBHOOECIPEHHBIX TPEYrOJLHUKOB €CTh [0 PaBHOMY YITy, TO H
OCTaJIbHBIC UX YTJIBI COOTBETCTBEHHO PABHEL

Omeempi: + —— + —

Tect 21. CpaBHeHHe 3JIeMEHTOB TPeyroJbHUKA

B tpeyronsauke ABC cropoHa AB =2, cropona AC = 3 u yron B < 45°.
BepHo, uTo:

1) £C<45°

2) yron A — Tynoi;

3) nepumertp TpeyroibHuka ABC Gomnbie §;

4) nepumertp Tpeyronasauka ABC mensiue 10;

5) menuana CM Gomnblie 4.

Omeempl: + + + + —

Tect 22. CpaBHeHHe UIMH U YIJIOB

B npsimoyronsauke ABCD ctopona AB = 3, cropoHa BC = 1. Touka M — cepe-
JnuHa ctopoHbl CD, Touka K nexut Ha otpeske CM.

BepHo, uTo:

1) mepumertp TpeyroibHuKa ABK Gombiie 6;

2) AM+ MK+ KB<5,;

3) AM < AK,

4) LMBC < LMAB;

5) £ZKAB = ZAKD.

Omeempbi: + ++ — +
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TeMaTnuyeckoe NJIAHMPOBAHUE
Zla)II/IM JBa MPUMCPHBIX BapHaHTa IJIaHUPOBAHUA, pAaCCUNTAHHBIC HA U3YyYCHUC
TeOMETPUH B TEUEHHE BCETo roja (68 4acoB) M B TeUEHUHU TPEX YeTBEpTEH

(50 gacos).

Bapuant 1 (4 getBeptH, 68 9acoB)

BBenenue 24q
I'i1aBa 1. Hayana reomerpuu 264
§ 1. OTtpesku 64
§ 2. Oxpy»xHoctb 1 Kpyr. Cdepa u map 4y

Pewenue 3anau 24
Kontponbnas padora Ne 1 lu

§ 3. Vst 104
Pemenue 3agau 24
Kontponpras padorta Ne 2 ly

I'napa II. TpeyrobHuKH 184
§ 4. [lepBBie TEOpEMBI O TPEYTOJBHUKAX 74
§ 5. CpaBHEHHE CTOPOH U YIJIOB TPEYTOJILHUKOB 64
Pewenue 3anau 4y
Kontpomnsnas padora Ne 3 lg

I'nasa III. Paccrosinusi M napajuiejibHOCTh 144
§ 6. Paccrosane Mexay ¢purypamu 3y
§7. [TapannensHOCTh IPSMBIX 54
§ 8. CymMa yriioB TpeyroJbHHUKa 3y
Pemenue 3agau 24
Kontponpnas padorta Ne 4 ly
IloBTOpEeHuUe U pe3epB 84

Bapuant 2 (3 gerBeptH, 50 gacoB)

BBenenue 24q
I'nasa 1. Hauana reomerpuu 204
§ 1. OTpeskn 69
§ 2. OxpyxHOCTB U KpyT. Cdhepa u map 3y
§ 3. Yt 8

Pemenue 3anau 2y
Konrponbnas padora Ne 1 1y

I'nasa II. Tpeyronbsanku 154
§ 4. IlepBble TEOPEMBI O TPEYTOJILHUKAX 74
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§ 5. CpaBHEHHE CTOPOH H YTIIOB TPEYTOJIHHUKOB
Pemenue 3agau
Kontponsras padorta Ne 2
I'napa III. PaccTrosinus u napajijiejbHOCThb

§ 6. Paccrosiame Mexay ¢purypamu
§7. [TapasnenbHOCTD NPSAMBIX
§ 8. CyMMa yrJioB TpeyroJIbHUKa

Pewmenue 3anau
Konrponbnas pabora Ne 3

131

54
24
1g
134
24
54
34
24



YVyeOHOE U3OTaHUE

Bepnep Anekceil Jleonnnosuu
Porxuk Banepuit UnenseBuy
Xopnor TatesiHa ['eoprueBHa

IF'EOMETPUHUA
MeToauyeckue peKoMeHIaluu
7 kJaacce

YueOHoe nocodue s
00111e00pa30BaTENbHBIX OpraHU3aIH
LleHTp ecTecTBEHHO-MaTEMaTHIECKOTO 00pa3oBaHUs
Penakiyst MaTeMaTHKH U HHGOPMATHKA
PyxoBogurens nentpa M. H. bopooun
3aB. pegakuueit 7. A. bypmucmposa
Penakrop 4. B. Pexman, T. IO. Axumosa
Muagumii pegaktop E. B. Tpowxo, E. A. Anopeenxosa
Xynoxuuk C. A. Kpymuxog
XynoxectBeHHbIN pegakTop O. I1. Bozomonosa
Kommslotepnas rpaduka C. 4. Kpymuxosa
Koppekrop O. H. Jleonosa

132



[EOMETPWSYI

[TomMepHas
paboYas
NPOrPAMMA



NOACHUTEJIbHAAA 3AIMNMUCKA

PaGouas mporpaMma OCHOBHOIO o01IEro 00pa3oBaHUsl IO Ieo-
METPUM CocTaBjeHa Ha ocHoBe DyHIAMEHTAIBLHOTO SIIpa ComepsKa-
HMsI o011ero obpazoBaHus U TpeboBaHUIl K pe3yjbraTaM OCBOECHUS
OCHOBHOMI 00111e00pa30BaTeIbHON MpPOrpaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHMs, npencTaBieHHbIX B DeaepalbHOM TOCyIapCTBEHHOM
oOpa3oBaTesibHOM cTaHAaapTe obiiero obpazoBaHus. B Hell Takxke
YUYUTBIBAIOTCSI OCHOBHbIE UJier 1 nojoxeHus: [IporpaMmbl pa3BuTust
1 (GOpMUPOBAHUST YHUBEPCATbHBIX YYEOHBIX OEMUCTBUM IJIsI OCHOB-
HOro o011ero o0pa3oBaHMUsI.

OgBnaneHue ydallMMHUCSI CUCTEMOM T'€OMETPUUYECKUX 3HAHUU
U YMEHUI HEOOXOAMMO B TIOBCEIHEBHOW XW3HU, IS U3YYEHUS
CMEXHBIX IUCUMUILUIMH Y MPOAOIKEHUST 00pa3oBaHMsI.

IlpakTryeckasi 3HaUMMOCTb IIKOJILHOIO Kypca IeoMeTpuu 00-
YCJIOBJIEHA TEM, YTO €r0 OOBEKTOM SBJSIIOTCS MPOCTPAHCTBEHHbBIE
¢GopMbl U KOJMYECTBEHHbIE OTHOLIEHUSI NeWCTBUTENBLHOTO MUpA.
T'eomerpuueckass moAroroBka HeoOXoauMa Uil TTOHUMaHWSl TIPUH-
LIMIIOB YCTPOMCTBA M MCIIOJb30BaHUSI COBPEMEHHOMW TEXHUKM, BOC-
OpUSITUS HAyYHbIX U TEXHUUYECKUX MOHITUNA W uaeil. Maremaruka
SIBJISIETCS SI3BIKOM HayKU M TeXHUKHU. C e€ MOMOIIbIO MOIEIUPYIOT-
CSl M U3y4yaloTcsl SIBJICHUSI U MPOLIECCHI, TIPOUCXOASIINE B MPUPOIE.

TeomeTrpus sBisieTCS ONHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM
LIKOJIbI: OHa O0OecreyrMBaeT M3yYeHUe NPYTruX AUCLUIUIMH. B mep-
BYIO Oouepeab 3TO OTHOCHUTCSI K TpeMeTaM €CTeCTBEHHO-HayYHOIro
1MKJa, B 4aCTHOCTU K ¢du3uke. Pa3BuTvE JIOTMYECKOTO MBbIIILIE-
HUS y4yallyMxcsl Ipu oOy4eHUU TeOMETPUU CIOCOOCTBYET YCBOEHUIO
NpeaMeTOB ryMaHuTapHoro nukiaa. Ilpaktuyeckue ymMeHuUsI U Ha-
BbIKM T€OMETPUUYECKOIO XapakTepa HEOOXOOUMBbI s TPYAOBOU Ae-
SITEJIbHOCTU U TIpO(eCCUOHaNbHON TMOATOTOBKU IIIKOJbHUKOB.

PazBuTue y yuaimumxcs MNpaBUJIbHBIX MNpPEACTaBJIEHUN O Cyll-
HOCTU U TIPOMCXOXIAEHUU T€OMETPUYECKUX aOCTpaKIIMi, COOTHO-
IIIEHUU peajibHOTO M MALAJIbHOIO, XapakKTepe OTpaXkeHUs maTeMa-
TUYECKOM HAYKOM SBJIECHUI U IIPOLIECCOB PealbHOTO MMUpa, MECTE
TEOMETPUU B CHUCTEME HAyK W POJM MATEMATUYECKOTO MOJIEJIM-
poBaHHUSI B HAyYHOM MO3HAHWU U B IMPaKTUKE CIIOCOOCTBYET (pop-



MHUPOBAHUIO HAydHOTO MMPOBO33PEHUS ydallluxcsi, a Takxke (op-
MHUPOBAHUIO KAayeCTB MBILILJICHUSI, HEOOXOMUMBIX IS aganTalluu
B COBPEMEHHOM MH(MOPMAILIMOHHOM OOIIEeCTBE.

TpeOys oT yyalmxcsi yYMCTBEHHBIX M BOJIEBBIX YCUJIMI, KOHLIEHT-
pauuy BHUMaHUS, aKTUBHOCTU Pa3BUTOIO BOOOPaKEHMSI, T€OMET-
pusi pa3BMBaET HPaBCTBEHHbIE UEPThl JIMYHOCTU (HACTOUYUBOCTD,
LIeJIEyCTPEMIIEHHOCTD, TBOPUYECKYIO aKTUBHOCTh, CAMOCTOSITEIbHOCTb,
OTBETCTBEHHOCTb, TPYAOII001Ee, NTUCHUTIIUHY U KPUTUYHOCTD MBbIIII-
JIEHUsI) U yMEHUEe apryMeHTHMPOBAHHO OTCTauMBaTb CBOW B3NS
U yOeXIeHMs, a TaKXKe CIIOCOOHOCTb MPUHUMATh CAMOCTOSITEIbHBIC
peuieHusl.

T'eomeTpust cylecTBEHHO paclIUpsieT Kpyro3op ydalluxcsi, 3Ha-
KOMSl MX C MHAYKLUMEH M AenyKuuen, o0oO0IIeHrueM U KOHKPETH-
3allMeil, aHaJIu30M U CUHTe30M, KJacCU(UKaIUE U CUCTeMaTu-
3alueii, abcTparupoBaHueM, aHajJorueil. AKTMBHOE HCIOJIb30BaHe
3ajJay Ha BCeX ATamax y4yeOHOro mpoliecca pa3BUBaeT TBOPYECKME
CIOCOOHOCTHU IIKOJbHUKOB.

IIpu obydyeHun reomeTpuu (pOPMUPYIOTCS YMEHHUsI M HaBBIKU
YMCTBEHHOTO TpyJla — IUIAHUPOBAHUE CBOEW pabOThI, MOUCK pa-
LIMOHAJbHBIX MyTeid €€ BBITIOJHEHUS], KpUTUYECKas OlleHKa pe-
3yabTaToB. B mpouecce 00ydyeHUs1 TeOMETPUM IIKOJbHUKU TOKHBI
HayuyuTbCsl U3JlaraTb CBOM MBICJIMU SICHO M MCUepIIbIBaIOllEe, JIAKO-
HUYHO U €MKO, IIPUOOPECTU HABBIKKA YETKOIO, aKKypaTHOIO U rpa-
MOTHOTO BBINTOJTHEHUSI MaTeMaTUYECKUX 3aIMCei.

Baxneiiiieid 3agayeil MIKOJAbHOTO Kypca T€OMETPUU SIBJISIETCS
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS ydJamuuxcs. CaMmyu 0ObeKThbI Te0-
METPUUYECKUX YMO3AKJIIOUEHUN W TIPUHSITbIE B T€OMETPUU IpaBU-
JIa MX KOHCTPYMPOBAHUSI CHOCOOCTBYIOT (DOPMHPOBAHUIO YMEHMIA
00OCHOBBIBaTbh U AOKa3bIBaTb CYXKIEHMSI, MPUBOAUTH YETKUE OIMpe-
JIeJIEHUs, pa3BUMBAIOT JIOTUUYECKYIO UHTYULIMIO, KpaTKO W HAMISIIHO
BCKPBIBAIOT MEXaHMU3M JIOTUYECKUX MOCTPOCHUN M ydaT MX IpU-
MeHeHMIo. TeM caMbiM TreoMeTpusl 3aHMMaeT Beaylllee MECTO B
GOopMUPOBAHUU HAYYHO-TEOPETUUYECKOTO MbILIJIEHUS IKOJIbHUKOB.
PackpbiBasi BHyTpEeHHIOIO TapMOHHUIO MaTeMaTUKH, (hOpMUPYS MO-
HUMAaHUE KpAacOTbhl M M3SIIECTBA MATEMaTUYECKUX PaCCYyXIEHUMH,
CIIOCOOCTBYSI BOCIIPUSITUIO T€OMETPUYECKUX (POPM, YCBOEHUIO I10-
HSATUS CUMMETPUU, TEOMETPUSI BHOCUT 3HAUMTENbHBI BKJIad B
3CTeTUUYEeCKOe BOcTUTaHMe ydaiuxcs. E€ n3ydyeHue pa3BuBaeT BO-
oOpakeHUe 1KOJbHUKOB, CYIIIECTBEHHO O0OTralllaeT U pa3BUBaET UX
MPOCTPAHCTBEHHbIC MPEACTaBICHUS.

OO0masg xapakTepucTUKa Kypca. B Kypce ycIoBHO MOXKXHO BbI-
NEeJIUTh clIeaylolue coaepxkareabHble JuHUM: «HamisaHas reomer-
pusi», «I'eomerpuueckue GuUrypol», «M3mMepeHne reoMeTpudecKux




BenuurH», «KoopauHatbl», «BekTopbl», «Jlormka M MHOXECTBa»,
«I'eoMeTpusi B UCTOPUUYECKOM Pa3BUTUN».

Martepuan, oTHocsuicsa K JuHuu <«HamisinHass reomeTpusi»
(pJIeMEHTBl HaMISIAHOM CTEpeoOMETpUr) CIOCOOCTBYET pPa3BUTUIO
MPOCTPAHCTBEHHBIX MPEACTABJIEHUI yJalllMXCS B paMKax U3yYEeHUS
MIaHUMETPUMU.

Conepxanue paznenoB «leomerpudyeckue durypol» u «Msme-
peHue TeoOMEeTpPUUYECKUX BEJIMYMH» HalleJIeHO Ha MOJydYeHUEe KOH-
KPETHBIX 3HAaHUU O reoMeTpruUecKoi (purype Kaxk BaxkHeilein MmaTte-
MaTUUYeCKON Momeau ISl OMMCcaHUsI OKpykamlero mupa. Cucre-
MaTUYEeCKOE M3YyYeHUE CBOWCTB reOMETpUYECKUX (DUTyp IO3BOJIUT
pPa3BUTh JOTMYECKOE MBbIIIJIEHUE W MOKa3aThb INPUMEHEHUE 3TUX
CBOICTB TpU PEIIEHUHN 3a/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHO-
ro xapakTepa, a TakKe MpakKTUYECKUX.

Marepuan, OTHOCSIIMICS K coaepxKaTelbHbIM JIMHUIM «Ko-
opauHaTbl» U «BeKTopbl», B 3HAUUTEIbHON CTENeHU HECET B cebe
MEXIpeAMETHbIE 3HaHUSI, KOTOpble HaxOASIT MNPUMEHEHHE Kak
B Pa3lMYHbIX MaTeMaTUYECKUX IUCLMIUIMHAX, TaK U B CMEXHbIX
npeaMeTax.

OcobeHHOCThIO JTMHUM <«JIorMKa M MHOXECTBa» SIBJISIETCS TO,
YTO MPEACTABJIEHHBIN 31€Ch MaTepuaJl MPEUMYIIECTBEHHO U3y4aeT-
Csl MPU PACCMOTPEHUUM Pa3IUYHBLIX BOMpocoB Kypca. CooTBeTCT-
BYIOLLIMI MaTepuas HalleJleH Ha MaTeMaTU4YeCKoe pa3BUTHE y4da-
muxcs, GhopMUPOBAHUE Yy HUX YMEHUSI TOYHO, CXaTO U SICHO
u3jaraTb MbICJIM B YCTHOW UM MHUCbMEHHOU peydu.

JIunusa «I'eoMeTpuss B UCTOPUUECKOM Pa3BUTUU» TIpelIHa3Haue-
Ha misi hOpMUPOBAHUSI TPEACTABACHUI O reoMeTpuM KakK 4acTu
YeJIOBEUECKOU KYJIBTYPhI, JJIs OO1Iero pa3BUTUS ILKOJbHUKOB, IJIs
CO3JaHUS KYJIBTYPHO-UCTOPUYECKOW CpENbl OOYYEHMUS.

MecTo mpenMera B y4eOHOM IuiaHe. ba3ucHBIN y4eOHBIN
(oOpa3oBarelibHbIN) IUIAH Ha M3YyYeHUE TeOMETPUM B OCHOBHOM
IIKOJIE OTBOIUT 2 YUYeOHBIX Yaca B HENENI0 B TeUeHUEe KaXKIoro roma
o0yyeHus1, Bcero 210 ypokoB Ha 0a30BOM YpOBHE M 3 yaca B He-
nIeno Ha ymryOoys€HHOM ypoBHe, Bcero 305 ypoKoOB.




NNAHUPYEMbIE PE3YJIbTATbl OCBOEHU4A
KYPCA TEOMETPUM B 7—9 KJIACCAX
s oGecrieyeHUsT BO3MOXKHOCTH YCIIEITHOTO TTPOIOJIKEHUS
obpa3oBaHusl Ha 06a30BOM U YIIYOJEHHOM (BBIICIEHO KYpPCUBOM)

YPOBHSIX BBIMTYCKHUK IIOJYYUT BO3MOXHOCTb HAy4YUThCId B 7—
9 xiraccax:

TeomeTpuueckue ¢hurypbi

e OrepupoBaTh! MOHATUAMU T€OMETPUYECKUX (DUTYD;

e U3BJIEKATh, UHMEPNPEMUPO8AMb U Npeodpa3’08vleams WH-
dopmanio 0 TeoMeTpuIeCKUX (UTypax, MpeACcTaBIeHHYIO Ha Yep-
TeXax;

e MPUMEHSTh IJIS pELIeHMs] 3amad reoMeTpuuyeckue GakThbl,
€CJIM YCJIOBUS MX TIpUMEHEHMUS 3aIaHbl B SBHOU opMme; a makxaice
npeonosazarouux HeCcKoAbKO UWA208 peuleHust;

e pellaTh 3aJaYM HA HaXOXICHWE T€OMETPUICCKUX BEIMIMH 10
oOpasliaM W aJiToOpUuTMaM;

o hopmyauposame ceoilicmea u NpusHaKu gueyp;

e J0Ka3bI6AMb 2eOMempuUecKUue YmeepiIcoeHuUsl,

e grademv CMAHOAPMHOU Kaaccupurkauyuell NAOCKUX @ueyp
(MpeyeonbHUKOE U YemblpEXY20AbHUKOR).

B moBcenHeBHO# KM3HM M NPU U3YYEHUM JPYTHX IpeaMe-
TOB:

e IICIIO/Ib30BaTh CBOMCTBA IeOMETPUYCCKUX (DUTYp IS pelle-
HUs TUIIOBBIX 3a/lay, BO3HUKAMOIINX B CUTYallWsIX ITOBCETHEBHOM
KM3HM, 3aa4 MPAKTUIECKOTO COMEpPKaHMS;

I 3necy u nanee Ha:

06a3060M ypoeHe — pPacCIlo3HaBAaTh KOHKPETHBLIE MPUMEPHLI OOLIMX TOHS-
TUI 10 XapaKTepHBIM TIPU3HAKAM, BBITIOIHATH NEMCTBUA B COOTBETCTBAUN
C OMpeneseHeM U MPOCTENIINMU CBOMCTBAMU TOHATUI, KOHKPETU3UPO-
BaTh NIpUMEpaMu OOLIME TTOHATHSI;

VenybnénHoM YpoeHe — 3HATh ONpENe/IeHUE ITOHATUS, YMETh IOSICHSThH
€ro CMBICJI, YMETh MCIIOJIL30BaTh MOHATHE U €0 CBOWCTBA MPU NPOBEIE-
HUM pacCyXIE€HWIA, 1OKa3aTeIbCTB, PEIICHNN 3a1ay.



® UCNOAB308AMDb CEOUCMBA 2eoMempu1ecKux ¢ueyp oasa pe-
weHust 3a0au nPaKmu4ecKko20 xapaKkmepa U 3a0ay U3 CMENCHbIX
OUCUUNAUH.

OTHOIIEeHUs

e OnepupoBaTh MOHITUSIMU: PABEHCTBO (UIYp, PaBHbIEe (UIY-
DB, PABEHCTBO TPEYTOJILHUKOB, IapaJlIeIbHOCTh IPSIMbBIX, TIEPITCH -
IUKYJAIPHOCTb TIPSIMBIX, YIJIBI MEXOY TIPSIMBIMHU, TIepIEeHINUKYIISIP,
HAKJIOHHAsI, MPOeKLUsl, nodobue ¢ueyp, nododbHbvle ueypsl, no-
000HblE MpeyeoNbHUKU,

o npumensmos meopemy Danseca u meopemy 0 NPONOPUUO-
HANbHBIX OMPE3Kax Npu peuleHuu 3aoau,;

® Xapakmepuzoeams G63aUMHOE pPACNOAONCEHUe NPSAMOU U
OKPYICHOCMU, O8YX OKPYICHOCMEI.

B noBcenHeBHOH KHU3HM W NPU U3YyYE€HHUHU JIPYTUX NpeaMe-
TOB:

® JCIIOJIb30BaTh OTHOIIEHUS I PELICHUS 3ala4d, BO3HUKAalO-
X B PEAJbHOUN XU3HU.

HBMepeHI/Iﬂ M BBIYMCJICHUA

e BLIMOMHATL M3MEpEeHUe IJIWH, PACCTOSIHUM, BEIUYUH YIJIOB
C TIOMOIIIBI0 MHCTPYMEHTOB TSI U3MEPEHUN UTMH U YIJIOB,

e MPUMEHATH (OPMYJIbI MEepUMETpa, TJIOLAI U 00bEéMa, MI0-
1AW MMOBEPXHOCTU OTAEIbHBIX MHOTOTPAHHUKOB MPU BBIYMCIICHU-
sIX, KOTJa BCe JaHHBIE MMEIOTCS B YCJIIOBUMU,

e MpUMEHATh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUYE-
CKHMe COOTHOIICHWS IJI BBEIYUCICHUS IJIWH, PACCTOSTHUI, TIIOIIA-
el B IPOCTEUIINX CIydasix;

® onepuposamov NpPeoCMasAeHUsIMU O OAuHe, Nnaoulaou, 00s-
éme KaxKk 0 8eAuUUHax,

o npumeramo meopemy Illugacopa, opmyasvr naowadu, 06s-
éma npu peuleHuu MHO20UA208bIX 3a0a, 8 KOMOopwuiX He éce OaH-
Hble npedcmasneHvl s16HO U KOMopble mMpeOyiom Gbi4ucAeHUl,
onepuposams 6onee WUPOKUM KOAUHECMEOM opmyn OAuUHbL, NA0-
waou, o6eéma, BbIMUCAIMb XAPAKMEPUCMUKU KOMOUHAuUll ¢u-
eyp (OKpyscHocmetl U MHO20Y20/1bHUKOB), GbI4UCASIMb PACCIMOSIHUSL
mexncoy @ueypamu, NPpUMEHSImMb MPUSOHOMEempUuecKue Gopmynsbl
015 8bluUCACHUI 8 00/1ee CAOICHBIX CAYHASX, NPOBOOUMb GbIMUC-
NeHUs1 HA OCHOB8e PABHOBEAUKOCMU U PABHOCOCMABAEHHOCHU,

® 1P0oeodUMb NPOCHbLE 8bIMUCACHUSI HA 006EMHBIX MeNdx;

o hopmyruposams 3a0auu Ha 8blMUCACHUE OAUH, naoujadell U
006EM06 U peulamsb UX.



B moBcenHeBHO# KN3HH M NPH M3yYeHUHM JAPYTAX NpeaMe-
TOB:

e BBIUUCIISITH PACCTOSIHUSI HA MECTHOCTU B CTaHAAPTHBIX CUTY-
anusax, TMPUMEHSITh (POPMYJIbI M BBIYUCIATH TUIOIIAAA B TIPOCTBIX
cIIyyJasix;

® NPOBOOUMDb BbLIMUCACHUS HA MECHHOCMU, NPUMEHIMb Pop-
MYAbL NPU GIYUCACHUAX 6 CMENCHbIX Y4eOHbIX npeomemax, 6
OKpyducarouiell 0elicmaeumenbHoOCHU.

I'eomeTpuueckue mocTpoeHust

e M300paxkaTb TUIIOBbIE IUIOCKUE (PUTYpHl U (UIYPHI B IPO-
CTPaHCTBE OT PYKU U C TTOMOIIBI0 MHCTPYMEHTOB;

e uzo0Opascamo ceomempuueckue ueypvl N0 MeKCcmoeomy U
CUMBONBHOMY ONUCAHUIO;

® C80000HO ONepupPo8amsd UEPMENCHbIMU UHCMPYMEHMAMU 8
HECAONCHBIX CAYHASX,

® 8bINONHAMb NOCMPOCHUST MPEYeONbHUKO8, NPUMEHAMb O -
OenbHble MemoObl NOCMPOCHUN UUPKY1eM U AUHEUKOU U NPOo8o-
oumob npocmetiuiue Ucca1e008aHUsl YUCAA PeuleHUL;

® uz00padcamos Muno8vle NAOCKUe gueypsvt U 006EMHbIE meada
C NOMOUBIO NPOCMEULUX KOMIbIOMEPHBIX UHCHPYMEHMOE.

B moBcenHeBHO# KN3HH M NPH M3yYeHHUHM JAPYTAX NpeaMe-
TOB:

e BBITIOJIHATH ITPOCTEMINEe TTOCTPOSHUsSI Ha MECTHOCTH, HE00-
XOIUMbIE€ B pEaIbHOU KU3HMU;

e OLICHMBATh pa3Mepbl peajJbHBIX OOBEKTOB OKPYKAIOIIETO
Mupa.

IIpeoGpazoBanus

e Ctpouth (purypy, CUMMETPUUIHYIO NTaHHOI (UType OTHOCH-
TEJIbHO OCU U TOYKWU,

® onepupoeamov NOHIMUEM OBUNCEHUS. U NPEodPA306aHUs NO-
00bus, eradems npuéMamu NOCMpPoOeHUs. ueyp ¢ UCNOAb30BAHU-
em deudiceHUutl u npeobpazoeanuil NO00OUsL, NPUMEHAMb NOAYUEH-
Hble 3HAHUSL U ONbIM NOCMPOCHUI 8 CMEICHbIX Npeomemax U &
PEaNbHbIX CUMYAUUSX OKPYICAIOU,e20 MUupa;

o cmpoumbs ucypy, N0O0OHYH OAHHOU, NOAL30BAMBCS CEOll-
cmeamu nododbusi 0451 0060CHOBAHUS CB8OLICME ueyp;

® NPUMEHAMb CEOLUCMBA O08UINCCHULl 0451 NPO8edeHUs NpPO-
cmetuux 000CHOBAHULL C8OLICME uzyp.



B noBcenHeBHOH KHU3HM U NPU U3YYEHHUHU JIPYTUX NpeaMe-
TOB:

e pacrno3HaBaTh ABUXEHUE OOBEKTOB B OKpPYXKAalOIEM MUPE;

e pacCIIO3HABaTh CUMMETPUYHBIE (DUTYPHI B OKPYKAIOIIeM MUPE;

® NPUMEHAMb CB8OUCMBA OBUICCHUI U NPUMEHSIMb nododue
0151 NOCMPOCHUTL U 8bIHUCACHULL.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

e OnepupoBaTh MOHSITUSIMU: BEKTOp, CyMMa BEKTODPOB, pa3-
HOCMb 6eKmopoe, TIpOU3BeeHNEe BEKTOpa Ha YUCIO, Y204 Mencdy
8eKmMopamu, CKAAspHoe NpouseedeHue GeKmopog, KOOPIMHAThI
Ha TJIOCKOCTHU, KOOpOUHAmMvl 8eKmMopa,

e OIpeaelIsiTh IIPUOIMKEHHO KOOPAUHATHI TOUKHU MO €€ n300pa-
JKEHUIO0 Ha KOOPAMHATHOM IJIOCKOCTH;

e BBIMOJHATh NEWUCTBUSI HaJ BEKTOpaMu (CIOXEHUE, SbiHUma-
Hue, YMHOXEHUE Ha YUCJIO), GblHUCAAMb CKAASAPHOe npou3sede-
Hue, onpedenssmv 8 MNPOCMEUUUX CAYUASX Y201 MeHcOy GeKmo-
pamu, GbINOAHAMb DPA3N0JCeHUEe BeKmopa HA cocmaensioujue,
NpUMEHIMb NOAYYEeHHble 3HAHUS 8 (QU3UKe, N0Ab308aMbCs op-
MYA0U bIMUCACHUST PACCMOAHUS Meducdy MOUKAMU N0 U38ECHIHbIM
KoOpOuHamam, uUcCnoab308ams YpPasHeHUs Gueyp O0As1 peuleHus
3adady;

® NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL 0151 peULeHUsl 2e0Mem -
puvecKux 3a0au Ha eviuucieHue OAUH, )en08.

B nmoBcemHeBHOM KM3HH W NMPU HM3YYEHUM JIPYTHUX NpeaMe-
TOB:

e JCIIOJIb30BaTh BEKTOPHI IJISI pellleHUsT TMPOCTeHINMX 3amad Ha
OIIpeAe/ICeHUEe CKOPOCTU OTHOCUTEIbHOIO JIBUKCHUS;

® LCNOAL308AMb NOHAMUS 8EKMOPO8 U KOOpOUHaAm 045 pe-
wenusi 3a0au no usuke, eeoepauu u opyeum y4eOHwviM npeo-
Memam.

I/ICTODI/IS[ MaAaTEMATUKH

e OnuchIBaTh OTIEbHbBIE BBHIAAIOILIMECS Pe3yJIbTaThl, MOJIYYEH-
HBIC B XOJI¢ pa3BUTUS MaTeMaTUKM KaK HayKW;

e 3HATh IPUMEPHI MATEMATUYECKMUX OTKPBITUM U UX aBTOPOB B
CBSI3U C OTE€YECTBEHHOM W BCEMUPHOM UCTOPUEIL;

e TIOHMMAaTh POJb MaTeMaTUKU B pa3Butum Poccun;

® Xapakmepuzoeams 6KAAO Bbl0AUUXCI MAMEMAMUKOE 8
pazsumue MamemamurKu U UHbIX HAYUHbIX obOaacmell.



MeToapl MATEMATHUKH

e BriOupaTh mnoaxonmsiiuii M3Yy4EeHHbI MeTON sl pelIeHUUr
W3Y4eHHBIX TUTIOB MaTeMaTUYeCKUX 3a1ady;

e IIPMBOAUTH MPUMEPbl MaTeMaTUYECKUX 3aKOHOMEPHOCTEU B
OKpyXalolllell TeCTBUTEIHHOCTH 1 TIPOU3BEICHUSIX NCKYCCTBA;

® LUCNOAB3YSL U3BYUEHHble Memoobl, NPoGoOUMb 00KA3AMeNb-
CMeB0, BbINOAHAMb ONPOBEPHCCHUE;

® BulOUpaAmMb U3YHEHHble Memoobl U UX KOMOUHauuu 0as pe-
UWEeHUS MAMEeMaAmu1ecKux 3a0a4;

® UCN0Nb308AMb MamMeMamu4ecKkue 3HaHus 0451 ONUCAHUSL 3a-
KOHOMepHOCmell 8 OKpycaroujeil 0elicmeumenbHoCmu U npou3-
8e0eHUsIX UCKYCCMEa,

® NpUMEHsIMb npocmeluiue npoepammHsle cpedcmea U 1eK-
MPOHHO-KOMMYHUKAUUOHHbLE CUCIEMbL NPU DEUEeHUU MAamema-
muyveckux 3a0au.



COAEP>XXAHUE KYPCA TEOMETPUU
B 7—9 KJIACCAX

(ConepxxaHue, BbIIEIEHHOE KYpPCUBOM,
u3ydyaeTcsl Ha yriayOoJEHHOM ypOBHE)

TeomeTpuueckue ¢urypsi

@Duryppl B reoMeTpud M B OKpyKawineM mmupe. [eomer-
pudeckas durypa. PopMUpOBaHUE TMPENACTABICHUI O MeTarpen-
METHOM TOHSTUM «burypa». Touka, JUHUS, OTPE30K, MpsMasi, Jiyd,
JIOMaHasl, TJIOCKOCTb, Yrojl. bruccekTpuca yrina u e€ cBOWCTBa, BUIbI
YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasg cuMMeTpusi reoMeTpuueckux ¢uryp. LleHTpanbHas
CUMMETPUSI TEOMETPUYECKUX (PuUryp.

MHOroyroibHuKM. MHOIOyrojbHMK, €ro 23JeMEHTbl W €ro
cBoiicTBa. Pacrno3HaBaHWe HEKOTOPbIX MHOTOYTOJbHUKOB. Bbinyk-
Able U HeBbInyKAble MH020Y20AbHUKU. [IpaBUIIbHBIE MHOTOYTOJIb-
HUKMU.

TpeyronbHuku. BbicoTa, MeauaHa, OuccekTpuca, CpemHsis Jiu-
HUS TpeyrojbHuKa. PaBHOOeApPEHHBIN TPEyroJlbHUK, €ro CBOMCTBA
U TIpU3HaKu. PaBHOCTOPOHHUWI TpeyrojbHUK. I[IpsIMOYTrOIbHBIN,
OCTPOYTOJIbHBIM, TYIOYTOJAbHBIA TPEYrOJbHUKU. BHEIIHUE YIJIbI
TpeyrojibHuUKa. HepaBeHCTBO TpeyrojbHUKA.

YetoeipéxyronbHuku. Iapannenorpamm, poMO, OpsIMOYTOJIbHUK,
KBaapar, Tpamnemnusi, paBHoOenpeHHas Tpanelus. CBoicTBa U MPU-
3HaKW Mapajenorpamma, pom0a, MpsMOyTroJdbHMKA, KBaapaTa.

OKpYKHOCTb, KPYI. OKpPY>XHOCTb, KPYT, UX 2JIEMEHTbI U CBONi-
CTBa; LIEHTpaJibHbIE M BNUCaHHBIC YIIbl. KacarenbHast u cexyuwas
K OKPYXHOCTM, UX cgoiicméa. BrrcaHHble U OMMCAHHbIE OKPYXK-
HOCTU JUISI TPEYTOJbHUKOB, YEembIpEXY20NbHUKO8, NPAGUNbHBIX
MHO20Y201bHUKO08.

leomeTpuyeckue ¢urypsl B mpocTpaHcTBe (00bEMHBIE
Tena). MuoeoepanHuk u eeo snemeumost. Hazeanus mmnocoepar-
HUKOG C pA3HbIM NOAONCEHUEM U Koauuecmeom epareli. [lepBuuHbie



MIpeNCcTaBIIeHNsT O TMpaMuae, TapajulellenuIiee, nmpusMe, cdepe,
mrape, UWIMHAPE, KOHYCE, UX 2JIEMEHTaX U MPOCTEMIIINX CBOMCTBAX.

OTHOIIEeHUs

PaBencTBo ¢uryp. CpoiicTBa paBHBIX TpeyrojbHUKOB. Ilpu-
3HaKW PaBEHCTBA TPEYrOJbHUKOB.

IMapanneabHoCTh NpAMBIX. [Ipu3HaKU 1 CBOICTBA Mapaie/ib-
HBIX TIpSIMBIX. Akcuoma napaaneavhocmu FEexauda. Teopema
Daneca.

Ilepnenaukynsipabie npsimbie. [Ipsamoii yron. [leprnieHaukymnsip
K npsamoii. HaknonHas, nipoekius. CepenuHHBIN TepHEeHIUKYISIP
K oTtpe3ky. Ceoiicmea u npusHaxu nepneHOUuKyAsIpHOCHU.

IMomoome. [IponopuyuonanvHsie ompesku, nodobue gueyp.
Ilooobuble mpeyeonvruxu. I[lpuznaku nodobus.

B3aumHoe pacnoJiokeHue TIpSIMON U OKPYXXKHOCTU, JBYX
OKPYKHOCTE.

I/I3Mepenml M BBIYUCJICHUA

Bemymunnbl. [Tongtue BennunHsbl. JdauHa. MI3MepeHue OIWHEL.
EnuHunsl mu3MmepeHus: mjiuHbl. BeauuumHa yria. I'pagycHass mepa
yrna. IloHsaTue o mjowmaau IUIOCKOil (Urypbel U €€ CBOMCTBAaXx.
N3mepenue mmomaneii. Enmannbsl m3mepenus tuiomanu. Ilpen-
cTaBjieHue 00 o00bEMe u ero cBoiicTBax. MamepeHue o0OBEMA.
EnnHuubl uzmepeHusi o0bEMOB.

W3mepennss 1 BbIYUCAEHUA. THCTPYMEHTHI IUISI U3MEPEHUIN 1
MOCTPOEHUI; U3MEPEHUE M BBIYMUCICHUE YIJIOB, IJUH (paccTros-
Huit), wiowaneit. TpuroHomeTpruueckue (hyHKIMU OCTPOro yrjia B
MPSMOYTOJIbHOM TpEYTOJbHUKE TpuconHomempuueckue @OyHKUUU
mynoeo yena. BpluuclieHue 3J1€eMEHTOB TPEYTrOJbHUKOB C HCIOJb-
30BaHUEM TPUTOHOMETPUYECKUX COOTHOIIeHUI. DOpMYyJIbl IJIO-
Lagd TPeYyrojibHUKa, MapajielorpaMMa M €ero 4YacTHbIX BUIIOB,
¢dopMyJIbl IJIMHBI OKPY>KHOCTU U Tulowaau Kpyra. CpaBHeHUE U
BbluMciaeHue rowaneii. Teopema Iludaropa. Teopema cumnycos.
Teopema kocuuycos.

Paccrosnusa. Paccrosnume Mexny Ttouykamu. PaccrostHue ot
TOYKU A0 MPsIMOU. Paccmosinue medxncdy ghueypamu.

I'eomeTpuueckue mocTrpoeHmsi. [eomeTpuyeckre MOCTPOSHUS
IUIST WJJTIOCTpALlU CBOMCTB reoMeTpuyeckux puryp. MHCTpyMeHTHI
JUUISL TIOCTPOCHU: LIUPKYIb, IMHEWKA, YTOJIbHUK. [Ipocmeiiuiue no-
CMPOCHUST UYUPKYAeM U AUHEUKOL: NOCMmpoeHue OUCCeKmPUCHL
yena, nepneHouKynsapa K npsamoll, yead, pasH0o2c0 OAHHOMY.
Ilocmpoenue mpeyeoabHUKO8 O MPEM CIMOPOHAM, 08YM CHIOPO-



Ham u yeny mexcoy HUMU, CHIOPOHE U 08YM NpUAeHCAUUM K Hell
yenam. lenenue ompeska 6 OAHHOM OMHOULCHUU.

leomeTpuyeckue npeoopa3oBaHMs

IIpeoopaszoBanus. [lonatue npeobpaszoBanusi. [1pencraBieHue
0 MeTalpeIMEeTHOM IIOHSTUM «IIpeoOpa3oBaHue». [lodobue.

JBmkennsi. OceBass M IIeHTpajbHAs CUMMETPUS, HOGOPOM U
napannenvuslii neperoc. Komounayuu oeusicenuii Ha naocKkocmu
U uUx ceoiicmaa.

BekTOopbl 1 KOOPAMHATHI HA TJIOCKOCTH

BekTopbl. [loHsTue BekTOpa, MEWCTBUS HaJd BEKTOpaMU, WC-
M0JIb30BAaHUE BEKTOPOB B (DUBUKE, pazaoxceHue eeKkmopa Ha co-
cmasaauue, CKaiapHoe npouseedeHue.

Koopaunatel. OCHOBHBIE TIOHSITUSI, KOOpOUHAMbLI 8eKMOpA,
paccmosinue medxcoy mouxkamu. Koopounameor cepedunvt ompe3ka.
Ypasnenus pueyp. Ilpumenenue 6exkmopos u KkoopouHam 0as pe-
weHust npocmeluux 2eomempu4ecKux 3adau.

I/ICTODI/IH MaATEMATUKH

Bo3snuknosenue mamemamuxku kak HaykKu, smansl e€¢ pas3-
eumus. OcHOBHble pa3denvl mamemamuku. Bweidarowuecs ma-
memamuku u ux 6kaad & pazeumue HaykKu. beckoneunocmo
MHOMICECMBa npocmoulx uucen. Hucna u  Oaunbl  ompes3kos.
Payuonanvnvie uucna. IlompebnHocmsv 6 uppauuoOHANbHBIX HUC-
nax. Hlkoaa Iugpaeopa.

3apoacoenue anreebpovl 6 Hedpax apupmemurxu. Ar-Xopezmu.
Poocoenue 6ykeennoit cumeoauxu. Il1. Depma, D. Buem, P Jle-
xapm. Hcmopus eonpoca o HaxodcoeHuu ¢opmyn KopHeil areeb-
pauvecKkux ypasHeHuil cmeneHeil, oOoavuiux uemoipéx. H. Tap-
manvs, xuc. Kapoano, H. X. Abeas, D. Iaaya.

Tlosisrenue memoda koopournam, no380Aa0UE20 NEPesooUmb
eeomempuueckue ob0seKkmvl HA sA3blK aneebpwl. lloseaenue epa-
purxos @ynkuuii. P. Jlexapm, II. Pepma. [lpumepor paziruunvix
cucmem KOOpOUHam.

3adaua Jleonapdo I[luzanckoeo (Pubonauuu) o Kpoaukax,
yucaa Pubonauuu. 3adaua o waxmamuoii docke. Cxooumocmo
eeomempuueckoil npoepeccuu. HMcmoku meopuu eposimHocmeii:
cmpaxoeoe deno, azapmmuste uepwvl. I1. Depma, b. I[lackano,
A. bepuynau, A. H. Koamoeopos.



Om 3emnedenus k eeomempuu. Ilugpaeop u eco wronra. @anec,
Apxumeo. I[lnamon u Apucmomens. I[locmpoenue npasunvHvix
MHOo20yeoabHUK06. Tpucekuyus yenra. Keadpamypa kpyea. Yoeoernue
Kyba. Hcmopus uucaa . 3onromoe ceuenue. «Hauanra» Eexauda.
JI. Ditnep, H. U. Jlobauesckuii. Hcmopus namoeo nocmysama.

lTeomempus u uckyccmeo. leomempuueckue 3aKOHOMEPHOCHU
oKpyJcarouieco mupa. Acmponomus u eceomempus. Ymo u kax
y3naau Anakcaeop, Ppamocghen u Apucmapx o pazmepax JlyHot,
3emau u Coaunya. Paccmosinusa om 3emau 0o Jlynot u Coanuya.
Hszmepenue paccmosuus om 3emau do Mapca.

Poav  poccuiickux yuénoix 6 pazsumuu  MamemMamuKxu:
J. Diinep. H. U. Jlobauesckuit, I1. JI. Yeoviumes, C. B. Kosanres-
ckas, A. H. Koamoeopos. Mamemamuxa 6 pazeumuu Poccuu:
Ilémp I, wkonra mamemamuueckux U HABUSAUKUX HAYK, pa3-
eumue poccuiickoeo gaoma, A. H. Kpviioe. Kocmuueckas npo-
epavmma u M. B. Keadwiui.

NMPUMEPHOE
TEMATUYECKOE NMJIAHUPOBAHUE

TeMaTtnueckoe IUIAaHMPOBAaHUE peain3yeT ONMH M3 BO3MOXKHBIX
TTOIXOMOB K pacIpenefieHUIo M3ydaeMoTo MaTepraia 1o ydeOHO-
METOAMYECKOMY KOMIUIEKTY, He HOCUT 0053aTeJIbHOIO XapakTepa
M HE WCKII0YaeT BO3MOXHOCTEM WHOTO pacIIpeleieHus] Comep-
KaHUS.

B npuMepHOM TeMaTMYeCKOM IUIAHMPOBAHUM pPas3lneibl OCHOB-
HOTO cofepXKaHUS TT0 TEOMETPUM Pa30UTHI HA TEMBI B XPOHOJOTUH
HUX U3YYEHUsI [0 COOTBETCTBYIOLIMM Y4eOHUKAM.

OCOOEHHOCTBIO MPUMEPHOI0 TEMaTHMYECKOrO IUIAaHMPOBAHUS
SIBJISIETCS] TO, 9TO B HEM COMEPKUTCS OMMCaHNE BO3MOXKHBIX BUIOB
JesITeIbHOCTU y4JallluXxCsl B IPOLIECCEe YCBOSHUSI COOTBETCTBYIOLIETO
conepXXaHusl, HalpaBJIeHHBIX Ha JOCTUKEHHE MTOCTAaBJICHHBIX 1IeJIei
o0OyueHUsI. DTO OPUEHTHPYET YUMTENST Ha YCWICHHUE IeSITeTbHOCT-
HOTO ITOAX0Ma B 00YYECHUHU, HA OpraHU3allii0 pa3HOOOpa3HO yueo-
HO# HesATeTbHOCTH, OTBEYAloIleil COBPEMEHHBIM TICUXOJIOTO-TIema-
FOTMYECKUM BO33PEHUSIM, HA UCIOJIb30BAHUE COBPEMEHHBIX TEXHO-
JIOTUIA.
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	Геометрия. 7 класс (А. Л. Вернер, В. И. Рыжик, Т. Г. Ходот)
	Свойства сферы Свойства шара
	11. Один ученик так сформулировал определение окружности: «Окружностью называется замкнутая линия, все точки которой одинаково удалены от точки, называемой центром». Объясните, чем это утверждение отличается от определения, приведённого в учебнике. Объясните необходи- мость слова плоскость в определении окружности. Для этого приведите пример соответствующей геометрической фигуры и нарисуйте её.
	26. Приведённые названия геометрических фигур перепишите в два столбика, поместив в один из них названия плоских фигур, в другой — пространственных. Двугранный угол; пересечение двух плоскостей; скрещивающиеся прямые; линейный угол двугранного угла; биссектральная плоскость двугранного угла; взаимно-перпендикулярные плоскости; пересекающиеся прямые; куб; квадрат; параллелепипед; смежные двугранные углы; вертикальные углы.
	Равна развёрнутому углу. Углом.

	22. Сформулируйте какой-нибудь вопрос задачи, условие которой может быть записано так: Две прямые, пересекаясь, образовали четыре угла. Градусная мера одного из них равна 45°. Какие ещё вопросы можно задать к условию этой задачи?
	23. Придумайте задачу, которой может соответствовать рисунок 102, г. Решите её.
	24. Придумайте и решите задачу, краткое условие которой записано так: ОA OK, OB ОМ.
	25. Придумайте задачу, для решения которой нужно знать свойства вертикальных и смежных углов.
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