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PABOYAS ITPOI'PAMMA

[Ipenmert (kypc) FeoMmeTpusi. Kiacc 8-9
KonuuectBo yacoB 1o yueOHOMY 11aHy 136 yacoB B roji 2 yaca B HEJENIO.

CocrasiieHa B cooTBeTCTBHH ¢ [IpuMepHOi pabodeit mporpamMmoi 1o TEOMETPHH.

Onobpena pemieHreM (denepaqbHOr0 y4eOHO-METOIUYSCKOTr0 OOBEIMHEHUS IO OO0IIeMy

obpazoBanuto, mpotokos Ne 1 ot 30.08.2024

Vuebnuku: AranacsH JI.C. ., byry3oB B.®., Kagomues C.b., [To3gasax 3.0.,JOquna 1.1..

['eomerpus. 7-9 knacc. M.: IIpocsemenue, 2019 r.

IToc. Kuposckuii, 2024



IlosicHuTenpHas 3anucka

PaGouas nporpamma no ['eomeTpun cocTaBiieHa Ha ypOBEHb OCHOBHOT'O 0OIIero oopazoBaHus
(7-9 xnacc) s KJ1accoB, B KOTOPBIX, HAPSYy ¢ HOPMOTHITMYHBIME J€TbMH, 00YYatOTCS JIETH C
OTpaHUYEHHBIMU BO3MOXKHOCTSAMHU 3A0pOBbs. {7 3TOW rpynmbl IeTell xapakTepHbl 0coOble
o0Opa3oBaTenbHbIe MOTPEOHOCTH, crielu(UKa KOTOPBIX YUUTHIBACTCS MPU OMPECIICHUN BUOB
nestensaoctr (KTII). [Tnanupyembie pe3ylbTaThl OCBOCHHS TEOMETPUH U 00BEM COJICpIKAHUS,
00s13aTenbHBIN ISl ocBoeHUs oOydatonumucs ¢ OB3 B Tekcre pabodeli MporpaMMbl 8bloeieHbl
kypcusom. OctasibHOU MaTepuan netu ¢ OB3 ocBamBarOT 0030pHO, a BpeMs, OTBEJICHHOE Ha
€ro 3aKperyieHUEe HCIOJIb3yeTcsl UIsi OTpaboTKu 0a30BBIX ymeHuil oOywarounuxcs ¢ OB3,
TEKyIllee TMOBTOPCHUE W MPOIEACBTHKY. TakuM o0pa3oM, JaHHas paboyas MporpamMma
SIBJISICTCS QIAITUPOBAHHOM.
Jl51g coctaBieHus 1aHHOM paboyueii mporpaMMBbl UCIIOJIb30BAHBI:

1. OOITI 00O

2. OOIT OO0 I'bOY COUI noc. Kuposckwii

3. VYueoOnsiit man ['BOY COI noc .Kuposckuii Ha 2024/2025 yu.r.

4

I'eomerpust. Pabouas nmporpamma. 7-9 kmacc. ABtopsl JI.C. AranacsH, B.®. Byty30s,
C.b. Kagomues u ap., Mocksa: "l[Ipocsemenne", 2020 r.

5. VYuebnuku: Atanacsa JI.C. ., byry3os B.®., Kagomues C.b., ITozgusk O.I'.,JOauna
N.W.. T'eometpus. 7-9 xmacc. M.: IIpocemenue, 2019 T.

1. Ilnanupyemble NpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI Y1eOHOI'0 IIpeAMeTa reoMeTpus
I'eomerpuueckue Gpurypsl
OnepupoBaTh NOHATUSIMH F€OMETPUUECKUX PUTYD;
U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(POPMAIIUIO O FeOMETPUUECKUX (Urypax,
MIPEJICTABICHHYIO Ha YEPTEkKaX;
® [IPUMEHSATH JUIS PeLICHUs 3a]]a4 TeOMEeTpHUECKUe (PaKThl, €CIIU YCIOBUS UX TPUMEHEHHUS
3aJlaHbl B ABHOU (hopMe;
e pemarh 3a7a4d Ha HAXOX/IEHUE FeOMETPUUECKUX BEIMYHUH 110 00pa3liaM WIn alropuTMam; *
B noeceonesnoii scuznu u npu uzyueHuu opyux npeomemos:
® CIIOJIb30BAaTh CBOMCTBA TE€OMETpUYECKUX (GUIYp JUIsl pElIeHUs THUIOBBIX 3ajad,
BO3HUKAIOIIMUX B CUTYaIUsIX TOBCEIHEBHOM JKHU3HHU, 3a/1a4 TPAKTUUYECKOTO COJIEPKAHUS;
OTtHoweHnst
e OrnepupoBaTh MOHATUSMHU: PAaBEHCTBO (UTYp, paBHbIE (QUTYpPbHI, PAaBEHCTBO TPEYTOJIbHUKOB,
NapaJUIEIBHOCTh  MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSMBIX, YIVIBI MEXAYy HIPSIMbIMH,
NEPIEHIUKYIIAP, HAKJIIOHHAS, IPOEKIIUS;
B noeceonegnoti scuznu u npu uzyueHuu Opyeux npeomemos:
® ICIIOJIb30BAaTh OTHOIICHHUS I PElIeHUs 3a7a4, BOSHUKAIOUIUX B PEaTbHOM KU3HU.
N3mepenus u BbIYMCIeHHUSA
¢ BrinonHATh U3MEpeHUe JUIMH, PACCTOSIHUM, BETUUMUH YIJIOB C IOMOIIbI0 MHCTPYMEHTOB JJIst
W3MEPEHUH JIIMH U YTJIOB;
® TMpUMEHATH (HOPMYIIbBI IEPUMETpPa, IUIOMAT U 00bEMA, IIJIOLIAU MOBEPXHOCTH OTIEIbHBIX
MHOT'OTPaHHUKOB IPU BBIUMCIIEHUAX, KOTJa BCE JJaHHBIE UMEIOTCS B YCIIOBUU;
e npuMeHATb Teopemy Iludaropa, 06a30Bble TPUTOHOMETPUUYECKHUE COOTHOLICHUS MJIS
BBIYMCIICHUS JUIMH, PACCTOSIHUM, TIJIOIIAICH B MPOCTEHIINX CIydasiX;



B nosceonesnoii orcusnu u npu uzyuenuu opyaux npeomemos:
® BBIYHCIATH PACCTOSHUS Ha MECTHOCTH B CTaHAAPTHBIX CUTYalUsAX, IPUMEHATH (OPMYJIbl U
BBIYUCIIATH IJIOIIAU B MIPOCTHIX CIyYasx;
I'eomeTpuueckue nocTpoeHust
e U3oOpaxkaTs TUNOBBIE TIOCKKE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKU U C MOMOILBIO
WHCTPYMEHTOB;
B noeceonesnoil scuznu u npu uzyyeHuu opyeux npeomemos:
®  BBINIOJIHATH IPOCTEHUIIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOIMMBIC B PEalbHOM KU3HU;
®  OIICHMBATh pa3Mepbl pealbHbIX 0OBEKTOB OKPYKAIOILIET0 MUPA.
IIpeoOpa3oBanus
e Crpouth purypy, CHMMETPUYHYIO JTaHHOU (PUType OTHOCUTEIBHO OCH M TOUKH;
B moBceTHEBHOM XKU3HU U NIPU U3YUCHHUH JPYTHX MPEIMETOB:
® DPAacHO3HaBATh JABIKEHHE OOBEKTOB B OKPY>KAIOILIEM MUPE;
®  PAacMoO3HABAaTh CHMMETPUYHBIC (GUTYPHI B OKPYKAIOIIEM MHPE;
BekTopbI 1 KOOPANHATHI HA MJIOCKOCTH
e OmepupoBaTh MOHATUSIMHU: BEKTOP, CYMMa BEKTOPOB
® ONpEeNeNATh MPUOIMKEHHO KOOPAMHATHI TOYKH 1O €€ M300paKEHUI0 HA KOOPAMHATHOM
IJIOCKOCTH;
®  BBINIOJIHATH JCUCTBHS HAJl BEKTOpPaMH (CJII0)KCHHE, BEIUMTAHUE, YMHOKEHUE HA YHCIIO)
B noeceownesnotl scusnu u npu uzyuenuu opyaux npeomMemos:
® UCMOJB30BaTh BEKTOPHI JJISI PEUICHUs MPOCTEUIIHMX 3a7ad Ha ONpeAeJICHHE CKOPOCTH
OTHOCHUTEIILHOTO JIBH)KEHUS;
HcTopusi MaTeMaTHKHU
e OmnuchBaTh OTJACTBHBIC BBIJAIONIUECS PE3YNIbTAThI, TIOJYyYCHHBIE B XOJE Pa3BUTHS
MaTEMaTHKHU KaK HayKH;
e 3HAaTh MpPUMEPHl MAaTEMAaTUYECKHX OTKPBITUA U UX aBTOPOB B CBSI3M C OTEYECTBEHHOW U
BCEMHUPHOHN UCTOPHUEH;
e TIOHWMATPH POJIHb MATEMATUKHU B pa3BUTHH Poccum;
Metoabl MaTEMATHKH
e Bribuparte noAXOAAIUMN  W3YYEHHBIH METOJ TMpPH PEUICHHWH HM3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a]1ad;
® TMPUBOAUTH  TPUMEPHl  MATEeMAaTUYECKUX  3aKOHOMEPHOCTEH B OKpYXaromieu
JNCHCTBUTEILHOCTH U TIPOM3BEICHUSIX NCKYCCTBA,

2. Conep:xanue yuyeoHoro mpeamera I'eomerpus, ¢ ykazanuem (opM OpraHu3auuM Y4eOHBIX
3aHAATHI, OCHOBHBIX BH0B Y4eOHOM AeATEJIbHOCTH

I'eomerpuueckue Gurypsl

@Durypsl B reOMeTPUU U B OKPY/KAKOIIEM MHpe.

I'eometpuueckas ¢urypa. opmupoBaHue npeacTaBIeHU O METAIPEIMETHOM MOHITHH «(UTYpay.
Touka, TMHUSA, OTPE3OK, IIpsIMasd, JIy4, JIOMaHas, IUIOCKOCTb, yroJl. buccekrpuca yria u €€ CBOMCTBA,
BUJIBl YTJIOB, MHOTOYTOJBHUKH, Kpyr. OceBas cuMMeTpusi reomerpuueckux ¢uryp. LlenTpanbHas
CUMMETpHUS T€OMETPHUECKUX (PUryp.

MHoOroyroJibHUKM. MHOTOyroJlbHUK, €ro JJeMEHTl M ero cBoicTBa.  IIpaBuibHBIE
MHOTOYroibHUKHU. TpeyronbHuku. BeicoTa, Meanana, OuccekTpuca, CpeiHss JUHUS TPEYrOJIbHUKA.
PaBHOOeIpeHHBIN TPEYTOJbHUK, €ro CBOWCTBA W TNPU3HAKU. PaBHOCTOPOHHUI TpEyrojbHUK.
[IpsAMOYTONIBHBINM, OCTPO YrOJIBHBIN, TYIIOYTOJIbHBIM TPEYrOJIbHUKY. BHEIIHNWE YIIIbI TPE YrOJIbHUKA.
HepaBeHcTBO TpeyroyibHUKA.

Yerpipéxyronpuuku.  [lapamnenorpamm,  pomO,  OpSMOYTOJIBHUK, — KBajpar, Tparnenus,
paBHOOepeHHas Tpanenus. CBONCTBa M NMPHU3HAKM IapajjiesorpaMmma, poMoOa, MpsSMOYTOJIbHUKA,
KBaJpara.



OxkpyxkHOCTBb, KPYr. OKpyXHOCTb, KPYI, UX 3JIEMEHTHl M CBOICTBA; LIEHTPAIbHbIE M BIMCAHHBIE
yriasl. KacarenbHast 1 cekyias K OKpy>KHOCTH, MX CBOMCTBa. BrincaHHble U ONMCAHHBIE OKPYKHOCTH
JUISl TPEYTOJIbHUKOB.

I'eomeTrpuueckue purypsi B npocrpancree (00bEMHBIE Tela).

[lepBuyHbIE TpeACTaBICHUS O NHpaMHIE, MapajUleNenurese, npusme, chepe, mape, HUIHHIPE,
KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBONCTBAX.

OTHoOmIEeHUs

PaBenctBo ¢uryp. CBoiicTBa paBHBIX TpPEyroJibHUKOB. [Ipu3HaKu paBeHCTBA TPEYrOJIbHUKOB.
[TapannenbHocTh npsAMBIX. [IpyU3HaKy ¥ cBONCTBA MapaieNbHbIX MPSIMBIX.

[Tepnienaukynsipubie npsamseie. [Ipsmoi yron. Ilepnennuxynsp k npsmoi. HakionHas, mpoeKius.
CepennHHBIN NEPIEHAUKYIISIP K OTPE3KY.

IMoxo6ue. [IponoprimoHanbHbIe 0Tpe3kH, mogooue duryp. [logoOHbIe Tpeyroabauku. [Tpu3naku
nono6ust. B3aumHoe pacronoxeHue npsiMoi U OKPYKHOCTH, IBYX OKPYKHOCTEH.

N3mepenus 1 BbIYHMCIEHHSA

Benuuunbl. [lonstue Benuuunbl. JnuuHa. M3mepenue pnuHbl. EQuHULBL U3MEpEHUs AJIMHBIL.
Bennuuna yrna. ['panmycnas mepa yria. [loHsTHe 0O muiomanu IUIOCKOH (GUTypel U €€ CBOMCTBaX.
N3mepenne mnomaneii. Epuaunel wsmepenust twiomanu. IlpeacraBienne o0 o0bEME M €ro
cBoiicTBax. M3mepenue o0béma. EquHuIibsl n13MepeHust 00bEMOB.

HU3mepenuss u BbluMCIeHUsl. VHCTpyMEHTBI 111 M3MEpPEHUM M TOCTPOEHUMN; HU3MEpEHUuEe H
BBIUMCIICHUE YTJIOB, JUIHH (pacCTOSHU), Tuiomaaen. Tpuronomerpudeckue GyHKIUU OCTPOTO yriia B
MPSIMOYTOJIBHOM TPEYTOJbHUKE. BplUuncIE€HUE 3JIEMEHTOB TPEYrOJbHUKOB C HCIIOIb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOLIEHUH. DOpMyIibl IIOMAAN TPEYTrOJIbHUKA, MapajuIesIorpaMMa U €ro
YaCTHBIX BHUJOB, (OPMYJbI JJIMHBI OKPYKHOCTHM M IUomaaud Kpyra. CpaBHEHHE M BBIYHCIEHUE
momanei. Teopema I[udaropa.

Paccrosinus. PaccrosHue mexay ToukaMu. PaccTosiHUE OT TOYKH 10 IIPSMOM.

['eomerpuueckue mnoctpoeHus. [‘eomeTpuyeckue TMOCTPOEHUS Uil WJUIIOCTPALIMM  CBOWCTB
reomeTpuueckux ¢puryp. MTHCTpyMeHTHI JUIs TOCTPOSHU: IUPKYJIb, TUHEHKA, YTOJbHUK.
I'eomeTpuyeckne npeodpa3oBaHus

IIpeoGpa3zoBanus. [lonartue mnpeoOpasoBanus. IIpencraBieHne o MeTanpeIMETHOM IOHSATHH
«peoOpa3oBaHuey.

BekTopbl M KOOPANHATHI HA IIJIOCKOCTH

Bexrtopsl. [Tonsatue BexkTopa, AEHCTBUSA HAJl BEKTOPAMH, UCIIOJIb30BaHUE BEKTOPOB B (PU3HKE
Koopaunarbl. OCHOBHBIE TIOHATHSA, KOOPAMHATBI BEKTOpPA, PACCTOSHHE MEXAY TOYKAMHU.
Koopaunats! cepennnsl OTpe3Ka.

Hcropusi MmaTtemaTuku BO3HMKHOBEHHME MaTEMaTHKM Kak HaykW, dTamnbl €€ pa3BuTHs. OCHOBHbIE
paszensl MaTEMaTUKH. Bpriaroniyecs Ma TEMAaTHKMA M MX BKJIAJ B pa3BUTHE HayKU. beCKOHEYHOCTH
MHOKECTB a MPOCTHIX yHcend. Yucna ¥ AMuHBI OTpe3KoB. ParuoHanbHble yncna. [loTpeOHOCTH B
uppanuonanbHbix unciax. [llkona I[Mudaropa. 3apoxkaenue anreOpsl B Heapax apumeTuku. Am-
Xopesmu. Poxnenne 6ykBenHoi cumBonuku. I1. depma, @. Buer, P. Jle xapt. McTopus Bonpoca o
HaxoXaAeHuu (hopmyn KopHell anreOpanueckux ypaBHEHHUH creneHei, Oonbimux uyeTelpéx. H. Tap
tanbsi, [Ix. Kapmano, H. X. AGenb, D. ['anya. [losiBneHne MeTona KOOPIMHAT, MO3BOJISIOIIETO
MEePEeBOUTh T€OMETpUYeckrue OO0BEeKThl Ha s3bIKk anreOpnl. IlosiBnenue rpadukoB (yHkumi. P.
Hexapr, II. ®epma. Ilpumepsl pasnuuHbplX cucTeM KoopauHar. 3anada Jleonapno Ilmsanckoro
(dubonayun) o kponukax, uuciaa Dubonayun. 3amaya o maxmatHod gocke. CXoauMoCTh
T€OMETPUYECKOHN Iporpeccuu. MCTOKM Teopun BEPOATHOCTEH: CTPAaXOBOE JEN0, a3apTHbIE Urpshl. 1.
®epwma, b. Tlackans, 5. bepaymm, A. H. Konmoropos. Ot 3emnenenus k reometpun. [ludarop u ero
mkosia. danec, Apxumen. Ilnaton u Apucrorens. IlocTpoeHne npaBUIBHBIX MHOTOYTOJIBHHKOB.
Tpucexkuust yrma. Ksanmpatypa kpyra. YaBoenue kyOa. Mcrtopus ymcna m. 3050TO€ CEYEHHE.
«Hauvana» EBkmmpa. JI. Ditnep, H. U. JlobaueBckuil. Mcropus nstoro mocrynara. ['eomerpus u
HUCKYCCTBO. ['eomMeTpruyeckue 3aKkOHOMEPHOCTH OKPYKarOIIEro Mupa. ACTpoOHOMUS U TeoMeTpusi. UTo
U Kak y3Hanu AHakcarop, OpatocdeH u Apucrapx o pazmepax Jlynsl, 3emnu u Connua. PaccrostHus
oT 3emiu 1o Jlynsl u ConHna. M3mepenne paccrosiuus oT 3emiau 10 Mapca. Poib poccuiickux



yu€HBIX B pa3BuTtuu Matematuku: JI. Diinep, H. U. JlobaueBckuii, I1. JI. Yebrmen, C. B. KoBanesc
kas, A. H. Konmoropos. Maremaruka B paszButum Poccuu: Ilétp |, mxona maremarnyeckux u

HaBHTalIKUX HayK, pa3BuTHe poccuiickoro ¢uiora, A. H. KpeutoB. Kocmuueckas mporpamma u M. B.
Kenpapim.



3. KaJICHIIapHO'TeMaTH‘IeCKOC INIAHUPOBAHHE C YKa3aHUEM KOJIUYECTBA YaCO0B, OTBOAUMbBIX HA OCBOCHHUE KaKJI0H TeMBbl.

7 KJa1acc, 2 yaca B Heaelo, 68 yacos

Howmep Copnepxanue KomuuectBo | Ilmanupyemsie pe3ynbTaThl(8 mom yucie 01 | XapaKTepPUCTHKA OCHOBHBIX BUJOB JACATEIbHOCTH
napa- y4eOHOT0 4acoB ooyuarowuxcs ¢ OB3) y4eHHKa (Ha ypOBHE y4eOHBIX JEHCTBUI) (6 mom
rpada | wmarepuana (Tema yucne ons ooyuarowuxcsa ¢ OB3)
ypoKa)
I'nasa |. HauanbHbie reomerpuyeckue cBenenus (10 yacos)
1,2 IIpsmast 1 OTpE3OK. 2 Jonstcnur snamv/nonumams: onpeneneane | OOBACHSITH, 9TO TAKOE OTPE3OK, Jyd, Yroi, Kakue
Jly4 u yrou TOYKH, IPSMOIA. OTPE3Ka, Jyda, yIia; burypsr HA3bIBAIOTCS  pPaBHBIMH,  Kak
3 CpaBHeHue 1 €/IMHUIIBI M3MEPEHHS OTPE3Ka, yIia, CPaBHUBAIOTCS U HM3MEPSIOTCS OTPE3KU U YIJIBI,
OTPE3KOB U YIIIOB OIIpE/IeIICHIE BEPTHKAIBHBIX 1 CMEXKHbIX YTO TaKOe Irpajayc W TpajlyCHas Mepa yria, Kakou
4,5 Wsmepenne 3 YTIJIOB, UX CBOICTBA; pacrpee/cHue Yroaq Has3bIBAaeTCA TPAMBIM, TYNBIM, OCTPBIM,
OTPE3KOB. TePIEeHIMKYIIAPHBIX TIPSIMbIX; pa3BEPHYTHIM, YTO TaKOE CEpeluHa OTpe3Ka |
W3mepenue yrios Jlonicnst ymems: 0G03HAYATE TOUKH, OuccekTpuca yria, KaKhe YIJIbI Ha3bIBAIOTCS
6 TleprenmkynspHble 2 OTPE3KH U TIPSMEIE Ha PUCYHKE, CpaBHUBATh | CMoHbIMi 1 KaKUe — —  BOPTHKAIILHBIMY,
psiMbIE OTPE3KH | YIJIBI, ¢ TIOMOIIBIO TPAHCTIOPTHPA @)ovayJH/IpOBaTL 1 000CHOBBIBATh YTBEPHKJIECHUS O
Perrenue 3amau 1 [POBOTHTS GHCCEKTPUCY YIiia; u3oGpasars | CBOHCTBAX CMEXHBIX M BEPTHKANLHEIX YIVIOB;
KOHTpOIbHAsI 1 MPSAMOi, OCTPBIH, TYIOH 1 pa3BEPHYTHIA OOBSICHATh,  KakWe  MpsMble  HA3bIBAIOTCS
pabora Ne 1 YIIIBL; NEPIEHIUKYIIAPHBIMU; (I)opMmepS)BaTL u
00OCHOBBIBAaTh YTBEPXKICHHE O CBOMCTBE IBYX
OpsSIMBIX, — TEPHNEHAMKYISPHBIX K  TPETbew;
n300pakaTh M pacro3HaBaTh  yKa3aHHBIC
npocreiimye (Urypbl Ha uepTexax; peuarb
3aJauM, CBSI3aHHBIE C dTUMH MPOCTEHITUME QUTY
pamu
I'naasa Il. Tpeyroabuuku (17 yacos)
1 ITepBbIii mpu3HAK 3 Honxncnot 3namov/nonumams: onpeneneane | OOBACHITH, Kakast ¢durypa Ha3bIBACTCS
paBeHCTBa TPEYTOJIbHHUKA, BUABI TPEYTOILHUKOB, TPEYroJbHUKOM, YTO TaKO€ BEPIIMHBI, CTOPOHBI,
TPEYroJbHUKOB NPU3HAKH PABEHCTBA TPEYTOJILHUKOB, yIJIBI W TIEPUMETP  TPEyrojbHHWKA, KaKOH
2 MenunaHnsl, 3 CBOWCTBA PaBHOOEIPEHHOTO TPEYTOJIbHUKA, | TPEYTrOJbHUK HA3bIBAETCS PABHOOECIPEHHBIM H
OUCCEKTPUCHI U OTIpeieIeHUe MEHaHbl, OMCCEKTPHUCHI, KaKOW — pPaBHOCTOPOHHHM, KaKue TPEYTOJbHUKA
BBICOTHI BBICOTHI; o1orcHbl ymems: U300paxarhb Ha3bIBAIOTCSA paBHBIMH, nu300paxarhb u




TpPEYroJbHUKA

Bropoii u Tpetuit

TPEYTOJIbHUKU U HAXOIUTh UX NEPUMETP;
CTPOUTH OUCCEKTPHCY, BBICOTY U MeIUaHy

pacrio3HaBaTh Ha 4YepTeXax TPEYrOJbHUKU U HUX
JMeMEHThI;  (GOpMyIUpOBaTh U JOKa3bIBaTh

IpU3HAKU TPEYroJbHUKA; JOKa3bIBaTh IPU3HAKU TEOPEMBI O IIPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
paBeHCTBA paBEHCTBA TPEYTOJIbHUKOB; OOBSCHATh, YTO HA3bIBACTCS MEPICHIUKYISIPOM,
TPEYTrOJIbHUKOB MPOBEIEHHBIM W3 JAHHOM TOYKM K JAHHOU
3ajauu Ha npsiMOi; GOPMYIHPOBATh U JIOKA3bIBATh TEOPEMY
IIOCTPOEHHE 0 TEPHEHIUKYISPE K MPSMON; OOBACHATh, KaKue
Pemenue 3anau OTPE3KH Ha3bIBAIOTCS MEAMAHON, OMCCEKTPUCON U
KonTponbsHas BBICOTOM  TpEyroJibHHKA; (OpMyTHpoBaTh H
paboTa Ne 2 JI0OKa3bIBATh TEOPEMBI 0 CBOMCTBax
paBHOOEPEHHOTO TPEYrOJIbHUKA; pellaTh 3a7au,
CBS3aHHbIE c IpU3HAKaAMU paBeHCTBa
TPEYrOJIbHUKOB M CBOWCTBaMHU PaBHOOEAPEHHOTO
TPEeyroibHHUKa; (HOPMYIHpPOBATH  OINpeAeTICHHUE
OKPY)XKHOCTH; OOBSCHATh, YTO Takoe LEHTD,
paauyc, XopJa U JUaMeTp OKPYKHOCTHU; peuiaTh
MIpPOCTEHIINE 33/]Ja4 Ha TIOCTPOEHUE (MIOCTPOCHHE
yria, pPaBHOTO JaHHOMY, IIOCTPOECHHE
OUCCEKTPHUCHI yria, MOCTPOECHUE
NEePHEHANKYISAPHBIX IPSIMBIX, IIOCTPOEHHUE
CepenuHbl OTpe3Ka) W Oojiee CIOXKHBIE 3aJlayH,
MCIIOJIBb3YIOLIHE yYKa3aHHbIE IIPOCTEHIIHNE;
COTIOCTABJISATh MOJYYEHHBIN PEe3yJabTaT C
YCIOBUEM 3aJauM; AaHAJIN3UPOBATh BO3MOYKHBIC
ciydau
I'nasa l1l. Ilapannenbubie npsimbie(13 yacoB)
[Ipu3naku Jonscnol 3Hamov/nonumams: ONpeeIeHNe @opMynHpOBaTh ONPENEIICHHUE MTapaJIEIbHbIX
napauieIbHOCTH napajuieIbHbIX MPSMBIX, UX CBOICTBA U NPSIMBIX; OOBSICHAT C TOMOIIBIO PUCYHKA, KAaKUe
JBYX TIPSIMBIX MIPU3HAKY; yTibl, 00pa30BaHHbBIE MPU NEPECEUEHUH IBYX
Axcuoma Jonsicnvl ymems: T1I0Ka3bIBaTh HA PUCYHKE MPSIMBIX CEKYIIEH, Ha3bIBAIOTCSI HAKPECT
napauIeIbHbIX napbl HAKPECT JIeXKAaIUX, COOTBETCTBEHHBIX, JeKaIMMU, KaKue — OJHOCTOPOHHUMU U KaKue
IPSIMBIX OJIHOCTOPOHHUX YIJIOB, JOKa3bIBaTh — COOTBETCTBEHHBIMU; (HOPMYITUPOBATH U

Pemenue 3anau

MPU3HAKU MapajIeIbHOCTH IBYX MPSIMBIX;

JOKa3bIBaTh TCOPEMBI, BEIPAKAIOIINE IIPU3HAKU




KonTtponbHas
paborta Ne 3

MapajyieIbHOCTH IBYX IPAMBIX; OOBSICHATH, YTO
TaKO€ aKCHOMBI TCOMETPUH M KaKHe aKCHOMBI YiKe
HCIIOJIb30BATIKCH paHee; (OPMYIUPOBATH AKCHOMY
HapajyIeIbHBIX MIPSIMbBIX ¥ BHIBOJUTH CIICACTBHS U3
He€; popMyTupOBaTh U JOKA3hIBAaTh TEOPEMBI O
CBOMCTBaX MapajICIbHBIX MPSAMBIX, 00paTHbIE
TEOpeMaM O IPU3HAKAX MMapauICIbHOCTH,
CBSI3aHHBIX C HAKPECT JICKAIINMHU,
COOTBCTCTBCHHBIMU H OIIHOCTOpOHHI/IMI/I er'IaMI/I,
B CBSI3H C 9THM OOBSCHSTB, YTO TAKOE YCIOBUE U
3aKIJIIOYCHHUE TEOPEMBI, Kakas TeopemMa
Ha3bIBACTCS 0OPATHOM 110 OTHOIICHHIO K JAHHOM
TeopeMe; OOBICHATh, B YEM 3aKIHOUACTCS METOJ
JI0Ka3aTeabCTBA OT MPOTHBHOTO: (OPMYIHPOBATH
W JIOKa3pIBaThb  TEOpeMbIl 00  yrimax ¢
COOTBETCTBEHHO napajieIbHbIMA u
HCpHeHI[I/IKy.HHpHI)IMI/I CTOpOHaMI/I; HpI/IBOI[I/ITI)
TIPUMEPBI UCTIOJIB30BAHUS 3TOTO METOJA; PeliaTh
3aa4d  Ha BBIYMCIIEHWE, JOKA3aTeIbCTBO U
MIOCTPOCHHE, CBSI3aHHBIC C TMapaJlIeIbHBIMU
PAMBIMH

I'naBa IV. CooTHOLIIEHUsI MeKTY CTOPOHAMH U YIJIaMu TpeyroJjibHuka (18 yacos)

Cymma yrnos
TPEYrOJIbHUKA

2

CooTHOmeHNs
MEXIy CTOPOHAMH U
yTiIaMH
TpPEYroJIbHUKA

3

KonTponbHas
paborta Ne 4

[IpsiMmoyronbHbIE
TPEYTOJIbHUKU

ITocTtpoenue

Jonsicnl 3nams/nonumams: COOTHOIICHNE
MEX/y CTOPOHAMHU U YIJIaMH TPEYroJbHUKA,
TEOpEMY O CYMME YTJIOB TPEYrOJIbHUKA;
OIpeieNIEHNE TPSAMOYTOJIBHOTO
TpPeyrojbHUKa, €ro CBONCTBA U MPU3HAKU
JIOJIZKHBI YMeThb: JI0Ka3bIBaTh TEOPEMY O
CyMMe yTJIOB TPEYrOJbHUKA; 3HATD , KAKON
YroJl Ha3bIBAETCS BHEIIHUM YTJIOM
TPEeYrojbHUKa; IPUMEHSATh IPU3HAKU
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB K PELLIEHUIO
3a]1a4; CTPOUTH TPEYTOJILHUKH 110 TPEM

®opMynHpOBaTh U JOKA3BIBATh TEOPEMY O CyMME
YIJIOB TPEYroJIbHUKA U €€ CIENCTBUE O BHEIIHEM
yriie TPEYroJbHHUKA, MPOBOJIUTH KJIACCU(PUKAIINIO
TPEYTOIbHUKOB TO yriaMm; (opMynupoBaTh H
JIOKa3bIBaTh TEOPEMY O COOTHOIICHHUSX MEXKIY
CTOPOHAMHU W YIJIaMU TPEYTOJNbHHKA (MPSAMOE U
oOpaTHOE YTBEp)KICHHs) W CIEACTBUA U3 HeE,
TEOpEMy O  HEpPaBEHCTBE  TPEYrOJbHUKA;
dbopmynupoBaTh W JIOKa3bIBaTh TEOPEMBI O
CBOMCTBaX  NPSAMOYTOJNBHBIX  TPEYrOJbHUKOB
(IpsIMOYTOJIBHBIN TPEYTOJABHUK C yriiom 30°,




TPEYroJIbHUKA 110
TpEM 3JIEMEHTaM

DJICMCHTaM.

MPU3HAKU paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB); (OPMYIUPOBATH OMpPEIEICHUS

Pemenue 3anau 3 paccTosiHUA OT TOYKH 10 HPSAMOM, PacCTOSHUS
KonrpomnbHas 1 MEXIy @ap alIelbHbIMU TNPSAMBIMU; pELIATh
pabora Ne 5 3aJaud  Ha BBIYMCICHHSA, JIOKA3aTENbCTBO H
IToBTOpeHue. 10 IIOCTPOEHHE, CBSI3aHHBIE C  COOTHOLUCHUSAMHU
Pemenue 3amau MEX]y CTOPOHAMH U YTJaMU TPEYTOJIbHUKA U pac
CTOSIHUEM MEXJy NMapajluieIbHbIMU NPSAMBIMU, IIPU
HEOOXOIMMOCTH MPOBOJUTH 110 X0y PEIICHHS
KJj1acc 2 yaca B Helelno, 68 yacos
Howmep Copnepxanue KonuuectBo | Ilnanupyemsle pe3ynbTaThl(6 mom yucie 01 | XapaKTepUCTHUKA OCHOBHBIX BUJIOB JAEATEIbHOCTU
napa- yueOHOro 4acoB ooyuarowuxcs ¢ OB3) yu€HUKa (Ha YpOBHE yueOHBIX IEUCTBUI) (8 mom
rpada Matepuania (Tema yucne ons ooyuarowuxcs ¢ OB3)
ypOKa)
I'naBa V. Yerbipéxyroabuuku (14 yacon
1 MHOroyroiabHUKH 2 Jonscnvl 3namov/nonumams: OOBACHATH, UTO TAKOE JIOMaHasi, MHOTOYTOJbHHK,
HauanbHble HOHATHUS U TEOPEMBI TEOMETPUU. | €0 BEPUIMHBI, CMEXKHbIE CTOPOHBI, JHMAroHalu,
MHOTOYTOJIbHUKH. OKPY>KHOCTB M KPYT. n300pakaTh U Pacro3HaBaTh MHOTOYTOJIBHUKH Ha
2 [Tapannenorpamm u 6 Honscusl 3namov/nonumams: yepTexkax; MOKa3bIBaTh HJIEMEHTBI
Tparnenus YersipexyronsHuK. [lapannenorpamm, ero MHOTOYTOJIFHUKA, €r0 BHYTPEHHIOI M BHEIIHIOKO
cBOMcTBa U MpU3HAKU. [IpIMOYTOJIbHUK, obnacTy; bopmynupoBaTh orpeJiesieHue

KBaJipaT, poM0, UX CBOMCTBA U MPU3HAKH.
Tpaneuus, paBHoOeApEHHAS TPANICIIHSL.
MHoroyronsHUKH. Belmykiibie
MHOIOYyrojbHUKH. CymMMa yrioB BBITYKJIOTO
MHOT'OyTOJIbHUKA. BriMcaHHbIE U ONMCaHHbBIE
MHOIOyrojabHUKH. [IpaBriibHbIE
MHOT'OYTOJIbHUKH.

BBIIYKJIOTO MHOTIOYTOJIbHHMKA; H300pakaTb |
pacro3HaBaThb  BBINYKJIBIE U HEBBIINYKIbIE
MHOTOYTOJIbHUKH; (OPMYJIHPOBATh U JOKa3bIBaTh
YTBEPXKIECHHUSI O CyMME€ YIVIOB  BBIIYKJIOIO
MHOTI'OYTOJIbHHKAa M CyMME €ro BHEIIHHUX YIJIOB;

OOBSICHATh,  Kakue  CTOPOHBI  (BEpIIMHBI)
YeTHIPEXYTOTFHUKA Ha3bIBAIOTCS
MIPOTUBOIOJIOKHBIMHU; (bopmynupoBaTh

OTpeNleJIeHUs]  TMapajuieliorpaMma, — TpareluH,




[IpsmoyronbHUK,
pom0O, KBaapar

Pemrenue 3anau

paBHOOEIPEHHOW W TPSMOYTOJBHOW Tpamlelnu,
pSAMOYTOJIbHUKA, poM0a, KBajpaTa; M300paxarb
U paclo3HaBaTb  3TU  YETHIPEXYTOJIbHUKH;
(GopMyIMpOBaTh U JOKa3bIBaTh YTBEPXKAEHUS 00
X CBOMCTBaX M IpHU3HAKAX; pelllaTh 3aJaud Ha
BBIUMCIICHHE, JI0KA3aTEeIIbCTBO U  IOCTPOEHUE,
CBSI3aHHBIE C ITUMH BUJAMH YETHIPEXYTOJIbHUKOB;
OOBSICHATh, KakKMe [JB€ TOYKM Ha3bIBAIOTCA
CUMMETPUYHBIMU OTHOCUTEIBHO HPSIMOMN (TOYKH),
B KakoM  cioyyae  ¢urypa  Ha3bIBaeTcs
CUMMETPUYHON OTHOCUTENIBHO MPSMON (TOUKH) U
YTO Takoe Ochb (LEHTP) CHUMMETPUH (UTYpHI;
NPUBOAUTE TpuMepsl  Guryp,  oOiagarommx
0CeBOM (LIEHTpaJIbHOM) CUMMeETpuel, a Takxke
IIPUMEPBI OCEBOW M LEHTPAIbHOW CHMMETPUN B
OKpy’Karoliel Hac 00CTaHOBKE

KonTponbhas
pabora Ne 1
I'aasa VI. Ilnomaas (14 yacos)
[Imomane Harnsgaelie npencraBieHus o
MHOT'OYTI'OJIbHUKA IPOCTPAHCTBEHHBIX TeJaX: Kyoe,
napajuieJenuIe]e, NpusMe, MupaMuie, mape,
cdepe, konyce, nunuHape. [pumepsr
ceyeHuil. [Ipumepsl pa3BepToK.
TpeyronpHuk. Teopema daneca.
[Tnomann [Tnomane napannenorpaMmma, TpEyroJlbHUKA U
napajuIeIorpaMMa, Tparneuuy.
TpeyrojbHUKa U
Tpaneuuu
Teopema [Tucgaropa Teopema [Iucdaropa. Ilpuznaku paBeHCTBa

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pemenue 3agau

KoHTtponbHas
pabota Ne 2

OOBsCHATh, Kak NPOU3BOAUTCS  U3MEPEHHE
ionanen MHOT'OYT'OJIbHUKOB, KaKHe
MHOTOYT'OJIbHUKHM Ha3bIBAIOTCSI PABHOBEIUKUMHU U
KaKle — pPaBHOCOCTaBJIEHHBIMHU; (OPMYIUPOBATH
OCHOBHBIE€ CBOMCTBA ILJIOIIAJEH U BBIBOJHUTH C UX
HOMOIIBIO (hOPMYJIBI TUIOINAACH MPSIMOYTOJIbHUKA,
napajuieiorpaMma,  TPEYroibHHKA, Tpamneluw;
¢dopmMynMpoBaTh U JIOKa3blBaTh TeopeMy 00
OTHOIIEHUHU riouaen TPEYroJIbHUKOB,
UMEIOIIMX 10 PaBHOMY YTiy; (GOpMyIupoBaTh U
noka3piBaTh Teopemy Iludaropa u oOpatHyio eif;
BBIBOJUTH (opmyny I'epona Ui  Iuiomagu
TPEYroJbHHUKA; PellaTh 3a/ladl Ha BBIYUCICHHUE U
JI0Ka3aTeNnbCTBO,  CBsI3aHHBIE C  (hopMyJamu
miomasei u reopemoit [udaropa




I'nasa VII. IlogooHbie TpeyroiabHuku (19 yacos)

Ornpenernenue Jonxncnot 3Hamv/nonumams:
MOA00HBIX [Tonobue TpeyroabHUKOB; KOIPPHUIIMEHT
TPEYrOJILHUKOB nogo6us. [IpusHaku momodus
[Tpu3naku nogo0us TPEyroJbHUKOB. CBSI3b MEXKTY TUIOIAISIMA
TPEYTrOJIbHUKOB NnoJ00HBIX (pUryp.
KonrponbHas Cpenassist TMHUS TPEYTOJIbHUKA.
pabora Ne 3 [TpomoprinOHAIEHEIE OTPE3KHU B
[TpuMeHeHue IPSIMOYTOJIBHOM TPEYTOJIbHHUKE
moao0us K
JI0Ka3aTeIbCTBY
TEOpEeM H PEUICHHUIO
3aa4
CooTHomIeHus Jonscnbl 3Hamv/noHumams:
MEXy CTOPOHAMU U Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
yriIamMu OCTPOTo0 yria IpsSMOYTrOJIbHOTO TPEYTroJbHUKA
IPSIMOYTOJIEHOTO u yrios ot 0° 1o 180%; npuenenue K
TPEYroJbHUKA OCTpPOMY YTIIy.
KoHnTtponbHas
paborta Ne 4

OOBSACHATH  TOHATHE  MPOMOPLUOHATBHOCTU
OTPE3KOB; (bopmynupoBaTh OIpeIeNIeHus
MONOOHBIX  TPEYrOJBHUKOB U  KOX(pHUIHEHTa
nonobus;  QGopMmynupoBaTb M J0Ka3bIBaTh
TEOpEeMbl: 00 OTHOLICHHWHU IUIOIMAACH MOI0OHBIX
TPEYroJbHUKOB, 0  IpHU3HAKaX  Moaoous
TPEYroJBbHUKOB, O CPEIHEN JIMHUK TPEYroJbHHKA,
O TepeceyeHMH MeJIuaH TpeyrojbHHKa, O
IPOTNOPIHUOHATIBHBIX OTPE3KaxX B MPSMOYTOJIEHOM
TPEYrojbHUKE; OOBACHATb, 4YTO TaKOE METOA
noJ00Ms B 3aJja4ax Ha MOCTPOEHUE, ¥ MPUBOJIUTH
IpUMEPbI IPUMEHEHHS ITOT0 METO/1a; OOBACHSTD,
KaKk MOJKHO HCIIOJIb30BaTh CBOMCTBAa MOJOOHBIX
TPEYroJbHUKOB B M3MEpHUTENbHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, KaK BBECTH IIOHSTHE
noao0us TUISL IIPOU3BOJIBHBIX ¢buryp;
(hopMyIHpPOBATH OTIPENEICHUS U MILTIOCTPUPOBATH
HOHATHUS CHHYCA, KOCHHYCa M TaHI'€HCAa OCTPOro
yIiia TPSMOYTOJIEHOTO TPEYrOJbHHUKA; BHIBOIHUTH
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO H
3HAYeHUs] CHHYCa, KOCHHYCa W TaHT€HCa JUIs
yraoB 30°, 45°, 60°; pemaTh 3a7a4u, CB3aHHBIE C
MoI00MEM TPEYTOIbHUKOB, ISl BRIYACIICHUS
3HaYeHUH TPUTOHOMETPUUYECKHUX byHKIMI
WCTIOJIH30BATh KOMITBIOTEPHBIE IPOTPAMMEI

I'nasa VIII. Oxpy:xkHocts (17 yacos)

KacarenpHasg k
OKPY>KHOCTH

Honscuvl 3Hamov/noHumams:

OkpyxHocTb U Kpyr. LleHTp, paguyc,
nuamertp. [yra, xopaa. Bzaumuoe
PacIoJIOKEHUE NPSAMOU U OKPYKHOCTH, IBYX

UccnenoBaTh B3aMMHOE pacIionoKEeHUE IpsIMOM 1
OKPY)KHOCTH;  (OpPMYyIUpOBaTh  OIpEAeiiCHHe
KacaTelbHOU K OKPYKHOCTH; POpPMYITHPOBATH U

JIOKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTeIbHOMU, O




okpyxkHocTel. KacarenbHas u cekymias K
OKPYKHOCTH, PAaBEHCTBO KacaTeJIbHBIX,
MPOBEJACHHBIX U3 OJHOU TOUKH.

LenTpasibHbie 1
BIIMCAHHBIE YTJIbI

Jonsicuvt 3Hamv/nonumama:
[{eHTpaJIbHBIN, BOUCAHHBINA YIOJI; BEJIMYUHA
BIMCAHHOTO yria. MeTpuueckue
COOTHOIIIEHUS B OKPYKHOCTH: CBOMCTBA
CEKYIIUX, KacaTeJbHBIX, XOPJI.

Yersipe
3aMeyqarebHbIe
TOYKH
TpPEyroJbHUKA

Jlonsicnvl 3Hamv/nonumamsp:
3aMeuaTelbHbIE TOUKU TPEYTroJIbHUKA: TOUKH
MEPECCUCHHS CEPEANHHBIX TIEPIICHAUKYJIISPOB,
ouccekrpuc, meauan. CBOMCTBO OMCCEKTPHUCHI
yrja d CepelMHHOr0 MepIeHAUKYIpA.

Brucanuas u

Honorcuvl 3namv/nonumams: OKpyKHOCTb,

omHCcaHHas BIMCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb,
OKPY>KHOCTH ONMCaHHAasl OKOJIO TPEYTrOJIbHUKA.
Pemenue 3anau
KonTponbsHas Honsxcnvt ymems: 0JIb30BATHCS
pabota Ne 5 F€OMETPUUYECKHUM SI3bIKOM ISl ONTUCAHUS

NPEMETOB OKPYKAIOIIETO MHPA;
pacrio3HaBaTh reoMeTpHUUecKue GUrypsl,
pa3nuyaTh UX B3aMMHOE PacIOI0KEHNUE;
n300pakaTh reoMeTpuIecKre GUrypsl,
BBITIOJIHATD YCPTEKU 11O YCIIOBUIO 3a1a4YU,
OCYILECTBIISATH MPeoOpazoBaHus GUryp.
BreraucnsaTs 3HaUeHHA reOMCTPHUICCKUX
BEJIMYMH (IJIMH, YTJIOB, IUIOMIAJIEH),B TOM
YyucIe JUIsl yTI0B OT 0° o 1800; ONpeaesaTh
3HAYEHUs1 TPUTOHOMETPHUECKUX (QYHKIIMH 110
3aaHHBbIM 3HAYCHUAM YI'JIOB; HAXOJIUTH
CTOPOHBI, YTJIbI U TJIOINAaAU TPCYTOJIbHHUKOB,

MIpU3HAKE KacaTeJIbHOH, 00 OTpe3Kax
KacaTeNIbHBIX, MPOBEACHHBIX W3 OIHOW TOYKH;
(hopMyIIUpOBaTh MOHSATUS IEHTPATBHOTO yria H
rpaxycHON MepBbl IyTH OKPYXHOCTH;
¢dopMynHpoBaTh W JIOKa3bIBaTb TEOPEMBI: O
BIMCAaHHOM yIje, O IPOU3BEICHUU OTPE3KOB
MEpeceKaromuxcsi  Xopa;  (GopMynIupoBaTh |
JOKa3bIBaTh TEOPEMBI, CBSI3aHHBIC C
3aMCUYATCIIbHBIMKA  TOYKaMM  TPCYTOJIbHUKA! (6]
OuccekTpuce yria ¥, Kak CIEACTBHE, O
Iepece4eHN  OUCCEKTPUC  TPEYroJIbHUKA; O
CEpeIMHHOM TIEPIICHANKYIISIpE K OTPE3Ky U, Kak
CIIEICTBHE, O  IIEPECEUCHHU  CEPEeAMHHBIX
HEePIEeHANKYISIPOB K CTOPOHAM TpPEYrOJIbHUKA; O
IIEPECEYEHUH BBICOT TPEYTOJIbHUKA;
(OpMyIUPOBATH ONPENIEIICHHS OKPYKHOCTEH,
BIIMCAaHHOW B MHOTOYT'OJIbHUK Y ONIMCAHHOW OKOJIO
MHOT'OYTOJIbHUKA; (POPMYJIUPOBATh U JOKAa3bIBATh
TEOpEMBI: 00 OKPYKHOCTH, BIUCAHHOMU B
TPEYroJbHUK; 00 OKPYKHOCTH, OITMCAHHOM OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH ONUCAHHOTO
YeThIPEXYTOJIbHUKA; O CBOUCTBE YIJIOB
BIIMCAHHOI'O LICTBIpéxyl"O.]'H)HI/IKa; peuaTth 3aga4un
Ha BBIYMCIIEHUE, /JOKA3aTeNbCTBO U IOCTPOCHHUE,
CBA3aHHBIC C OKPYKHOCTBIO, BIIMCAHHBIMU 1
OTHMCAaHHBIMH TPEYTOJbHUKAMH U
YETBIPEXYTOJIBHUKAMH; UCCIIE0BAaTh CBOMCTBA
KOH(UTypaluii, CBI3aHHBIX C OKPY>KHOCTBIO, C
IIOMOIIBI0 KOMITBIOTEPHBIX IIPOrPaMM




JUIMHBI JIOMaHbIX, YT OKPYXKHOCTH,
IO OCHOBHBIX T€OMETPUYECKUX (PUTyp
U QUryp, COCTaBIECHHBIX U3 HUX.

Pemarp reomerpuueckue 3a1auu, ONUpasch
Ha U3y4EHHbIE CBOICTBA (DUT'Yp M OTHOILEHUI
MEXy HUMH, IPUMEHSISI TOTIOJIHUTEIbHbIE
IOCTPOCHMS, allreOpandeckuii anmapar,
coobpaxeHus: cummerpuu. [IpoBoauth
JIOKa3aTeNbHbIE PACCYKICHUS IIPU PELICHUH
3ajja4, UCIOJIb3ys U3BECTHBIE TEOPEMBI.
Pemate nmpocrenne niaHuMeTpu4ecKre
3aJjauu B IPOCTPAHCTBE.

KJj1acc 2 yaca B Helelno, 68 yacos

Howmep Conepxxanue KomuuectBo | [lmanupyemsble pe3ynbTathl(6 mom uucie 0151 | XapakTepUCTHKA OCHOBHBIX BUJIOB JESATEIbHOCTH
napa- y4eOHOT0 4acoB ooyuarowuxcsi ¢ OB3) y4eHHKa (Ha ypoBHE yueOHBIX JEHCTBUI) (6 mom
rpadga | Marepuana (Tema yucne 05 ooyuarowuxcs ¢ OB3)
YpOKa)
I'nasa IX. BexkTopsl (8uacoB)

1 [Tonsatue BexTOpa 2 Jonscnot ymemsp: onepupoBaTh ¢ BEKTOPAMU:

2 Cnoxenue u 3 HaXOJUTh CYMMY U Pa3HOCTb JIByX BEKTOPOB, | DopmynupoBaTh onpeeneHus "
BBIYUTAaHUE 3aJJaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTOD, | UIUTFOCTPUPOBATH TOHATHS BEKTOpA, €ro JJIMHBI,
BEKTOPOB PaBHBIN TPOU3BEICHUIO 33JJaHHOTO BEKTOpa KOJUTMHEAPHBIX " pPaBHBIX BEKTOPOB;

3 VYMHOKEHHE 3 Ha 4HUCJIO; MOTHUBUPOBATh BBEJICHUE MOHATUA WU JEUCTBUH,
BEKTOpA Ha YHUCJIO. HAXOJIUTh ISl BEKTOPOB, 3aJaHHBIX CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMH
[Ipumenenue KOOpAMHATAMU: AJIUHY BEKTOPA, KOOPAUHATBI | MPUMEpPaMHU, OTHOCSAIIUMHUCS K  (U3HUYSCKUM
BEKTOPOB K CYMMBI U PA3HOCTH JBYX U 00Jiee BEKTOPOB, BEKTOPHBIM BEJIMYWHAM; TPUMEHSITh BEKTOPHI U

pEIICHUIO 3a1a4

KOOpAWHATHI MPOU3BCACHHUA BCKTOpPA HA

nefcTBus HaJ HUMH npu pereHun




YHCII0, IPUMEHSS IPH HE0OXO0AUMOCTH
COYEeTaTEIbHbIN, IEPEMECTUTENIbHBIN U
pacrpeIenuTeNbHbI 3aKOHBI;

BBIYHCIIATH CKAISIPHOE ITPOU3BEICHUE
BEKTOPOB, HAXOJAUTH YIoJI MEKIY BEKTOpaMHu,
YCTaHaBJIMBATh MEPIEHIUKYISIPHOCTD
HPSIMBIX.

BBIITyCKHHUK MOJyYUT BO3MOKHOCTB:!
OBJIAZICTb BEKTOPHBIM METOJAO0OM JIsI pCIICHUA
3a/1a4y Ha BbIUUCIIEHUE U JOKA3aTEIbCTBO;
IIPUOOPECTH OIBIT BHIIIOJHEHUS POEKTOB HA
teMy «IIpuMeHeHre BEKTOPHOro METO1a IPU
pemiCHUHA 3a/1a4 Ha BEIYUCIICHUE U
JI0Ka3aTeJIbCTBOY.

TCOMECTPHUYCCKUX 3aaa4d

I'aaBa X. Meroa koopaunar (10 yacoB)

Koopaunatsl
BEKTOpa

IIpocrenimmue
3a/1a4y B
KOOpJIMHATAX

YpaBHeHus
OKPYXHOCTH U
IPSIMOiL

Perenue 3agau

KoHTtponbHas
pabota Ne 1

Jonsicnovl ymemp: BBIYUCIATH UIMHY OTPE3Ka
10 KOOpJAMHATaM €ro KOHIIOB; BBIYUCIIATD
KOOPJIHMHATHI CEPEINHBI OTPE3KA;
MCII0JIb30BaTh KOOPAWHATHBIN METOM IS
M3Y4YEHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH;
3onpenensTb NpUOINKEHHO KOOPAUHATHI
TOYKH I10 €€ U300paKeHNI0 Ha KOOPAUHATHOM
IIJIOCKOCTH

BbIyCKHUK MOTYYUT BO3MOKHOCTB!
40BrageTh KOOPANHATHBIM METOJOM PELLICHUS
3a/1a4 Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO;
proOpeCTH OMBIT UCTIONb30BAHUS
KOMITBIOTEPHBIX MPOTpaMM ISl aHaIn3a
YACTHBIX CIIy4aeB B3aUMHOT'O PaCIOJIOKEHUS
OKPYKHOCTEHN U MPSIMBIX;

6) PUOOPECTHU OMBIT BHITOTHEHUS
IIPOEKTOB Ha TeMy «lIpumeHneHne

OOBACHATP U WUIIOCTPUPOBATH  MOHSTUSA
IPSIMOYTOJIBHOM CHUCTEMBI KOOPAMHAT, KOOpAUHAT
TOYKM W KOOpPAMHAT BEKTOpPA; BBIBOJUTH U
UCIIONIb30BaTh TpPH pEUIeHHH 3a4ad  (HopMyJibl
KOOpJUHAT CepeNHbI OTPE3Ka, UIMHBI BEKTOPA,
paccTosiHUS MEXIy ABYMs TOYKaMH, YpPaBHEHHUS
OKPY’KHOCTH Y IIPSIMOMU

OOBSCHATH U WILTIOCTPUPOBATH MOHSATHUS
MPSIMOYTOJIBHOM CHCTEMBI KOOPAMHAT, KOOPAUHAT
TOYKH U KOOPJMHAT BEKTOPA; BHIBOJAUTD U
WCIOJIb30BATh P PEIICHUH 3a/1a4 (POPMYJIbI
KOOpJUHAT CEPEeIUHbI OTPE3Ka, IJTUHBI BEKTOPA,
pacCcTOsSIHUS MEXY JBYMs TOUKaMH, YPAaBHEHHUS
OKPY>KHOCTH Y TIPSMOI




KOOPJMHATHOTO METO/a MPU PEIICHUH 3a71a4
Ha BBIYKCIECHUE U JOKA3aTEILCTBOY.

I'aaBa XI. cOOTHOIIEHHSI MEKIY CTOPOHAMH H yIJIAMH TPEYroJbHUKA. CKAJISIpHOE Mpou3Beaenne BeKTopos (11 u.)

Cunyc, kocunyc, 3 Jonsicnol 3namv/nonumamp: CKansipHOe DopMyIMpOBaTh U UIUTFOCTPUPOBATH
TaQHI'€HC, KOTAaHT€HC npou3BeicHne BeKTOPOB. CHHYC, KOCHHYC U | OIPEAEICHUs CUHYCA, KOCUHYCA, TAHTCHCA U
yria TaHI'eHC yria. TeopemMbl CHHYCOB U KOCUHY- KoTaHreHca yriios ot 0 1o 180°; BeIBOAUTH
CootHomieHus 4 coB. Pemenne tpeyronpHukoB. CKalsipHOe OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKIECTBO U
MEXy CTOPOHAMU U NPOM3BEJICHUE BEKTOPOB U €ro MpUMEHEeHue B | (popMyIibl IpuBeaeHus; GopMynupoBaTh U
yriamu reOMETPUUECKUX 3aJauax. JI0Ka3bIBaTh TEOPEMbI CHHYCOB U KOCUHYCOB,
TPEYyrojbHUKA IPUMEHSTh UX [IPU PELIEHUN TPEYTOJIbHUKOB;
CkansipHoe 2 OOBSACHATH, KaK UCIIOJIb3YIOTCS
POU3BEICHUE TPUTrOHOMETpHUUYECKHE (HOPMYJIbI B
BEKTOPOB U3MEPUTENbHBIX Pa00Tax Ha MECTHOCTH;
Pemenue 3anau 1 (hopMyIHPOBATH OMPEAECICHUS YTIa MEXKIY
BEKTOPAMHU U CKaJISIPHOTO MPOU3BEICHUS
KonrtpomnsHast 1 BEKTOPOB; BEIBOJUTH (DOPMYITy CKaISPHOTO
pabota Ne 2 MPOU3BEICHUS Ye€Pe3 KOOPINHATHI BEKTOPOB;
(bopMyIHMpOBaTh 1 0OOCHOBBIBATH YTBEPKACHUE O
CBOMCTBaxX CKaJsIPHOTO POU3BENICHUS;
MCIIOJIb30BaTh CKAJISIPHOE ITPOU3BEACHUE
BEKTOPOB IIPU PELICHUH 33]a4
I'nasa XIl. JimHa oKpy:KHOCTH M IUI0IAAL Kpyra (12 4.)
[IpaBunbHBIE 4 Jonsicnvt 3namv/nonumams: 1IpaBuiibHbIE DopMyIMpPOBaTh ONPEAEIECHUE IPABUIBHOIO MHO-
MHOTOYTOJIbHUKU MHOTOYTOJIbHUKU. OKPYXHOCTH, ONMCAaHHAs | FOYTOJIbHHUKA; GOPMYIUPOBATH U OKA3bIBATH
JlmnHa OKpy>KHOCTH 4 OKOJIO NMPaBUIBHOIO MHOTOYT'OJIbHUKA U TEOpEeMbI 00 OKPY)KHOCTSIX, OITMCAHHON OKOJIO
U TUIOIIAIh BIIMCaHHAas B Hero. [locTpoeHue npaBuiIbHBIX | MPaBUIIBHOI'O MHOTOYTOJIbHUKA M BIIMCAHHOM B
Kpyra MHOT'OYTI'OJIbHUKOB. J{JTMHA OKPYKHOCTH. HET0; BBIBOJIUTH U UCTIOJIB30BaTh (POPMYIIBI JJIst
Pemenue 3agau 3 [Tmomane kpyra. BBIYMCIICHHS TIJIOIIAIN TPABUIILHOTO
KonTponbHas 1 MHOT'OYTI'OJIbHUKA, ET0 CTOPOHBI U pajuyca
pabota Ne 3 BIIMCAaHHOM OKPYXHOCTH; pelaTh 3a7auu Ha

MOCTPOCHUC MMPABUJIbBHBIX MHOT'OYT'OJIbHUKOB,




OOBSICHSTH TIOHATHUS JUTUHBI OKPY>KHOCTH U
IUIOIIA/IA KPYTa;

BBIBOJIUTH (POPMYITBI JIJISI BBIYUCIICHUS JUTHHBI
OKPY’KHOCTH M JUTMHBI AYTH, TUIOLIA/IA Kpyra U
IJIOIIAIA KPYTrOBOTO CEKTOPa; MPUMEHSThH 3TH
(hopMyIIbI IpU penIeHUH 3a1a4

Iaasa X111, Apuskenus: (8 u.)

[TonsiTne nBUXKEHUS 3 Honocuvl 3namv/nonumams: OToOpakeHue OOBACHATH, UTO TAKOE OTOOPAKEHHE TIIOCKOCTH
ITapayutenbHbIi 3 IUIOCKOCTH Ha ce0st. [loHsTHE NBUXKEHUS. Ha ce0s ¥ B KAKOM CJly4yae OHO Ha3bIBAETCS
HEepeHoC U I0- OceBast 1 LIeHTpaJIbHasi CHMMETPHH. JIBIDKEHUEM IIJIOCKOCTH; OOBSICHATH, YTO TaKOE
BOPOT [TapamtensHeiil nepexoc. [losopot. Ha- 0CeBasi CHMMETpHUS, IEHTPaAJIbHAs CUMMETPHUS,
Pewmenue 3anau 1 JIOKEHHUS U IBUKECHUS. napasiesbHbli IEpeHOC U TOBOPOT;
KontponbHas 1 000CHOBBIBATH, YTO 3TH OTOOPAXKEHUS TUIOCKOCTH
pabora Ne 4 Ha ce0sl ABJSIOTCS IBUKECHUAMU; OOBICHSATD,
KaKOBa CBSA3b MEXKY JABH)KCHUSIMHU U
HaJIO’KEHUSIMU; WIUTFOCTPUPOBATH OCHOBHBIE
BU/JIbI IBUKEHUI, B TOM YUCIIE C TIOMOIIbIO
KOMIIBIOTEPHBIX IIPOrpaMM
I'naBa XIV. HauanbHble cBenenusi u3 crepeomerpui (8 u.)
MHororpaHHUKU 4 OOBACHATH, UYTO TAKOE MHOTOTPAHHUK, €T0 TPaHH,
Tenan 4 IIpeamer crepeomerpun. I'eomerpuueckue pE€Opa, BepUIMHBI, IUArOHAIH, KaKOH
IIOBEPXHOCTHU T€Ja U MOBEPXHOCTU. MHOIOrpaHHUKH: MHOTOTPaHHMK Ha3bIBAETCS BBIITYKJIBIM, YTO TAKOE
BpallleHus pU3Ma, Mapajuleenumne, IupamMuia, N-yroJjibHas MpHU3Ma,

dbopMyIbl 111 BBIYHCIEHUS X 00beMoB. Tena
nu HOBerHOCTI/I BpaH_IeHI/IHZ III/IJ'H/IH)Ip, KOHyC,
cdepa, map, GopMyIbl ISl BBIYUCICHUS UX
TJI0MA el TOBEPXHOCTEH U 00BEMOB.

e€ OCHOBaHMs1, OOKOBBIE T'PaHU M OOKOBbIE PEODA,
Kakast Tpu3Ma Ha3bIBACTCS MPSIMON U KaKasi —
HAKJIOHHOM, YTO TaKOE€ BHICOTA MPU3MBI, KaKas
MpHU3Ma HA3bIBAETCS IMapaJUICIICTIUIICIOM H KaKOH
napasuiesienuIe ] Ha3bIBaeTCsl MPSIMOYTOJIbHBIM;
(dhopMynpoBaTh

1 000CHOBBIBATh YTBEPXKJICHHS O CBOICTBE
JaroHael mapaieNienuiea u 0 KBaapaTe
JIMaroHaIN MPSIMOYTOJILHOTO Mapajuiesenunena;
O0OBSCHSTH, UTO TAKOE 00HEM MHOTOTPAHHHUKA,;




BBIBOJUTH (C TIOMOIIIBIO

npuHnuna Kasansepn) hopmyiny o0béma
IPSIMOYTOJIBHOTO TIapajliesenurnesia; OObsCHATH,
KaKO! MHOTOI'PAaHHMK Ha3bIBACTCs MUPAMUJIOM,
YTO TaKO€ OCHOBAHUE, BEpIlIMHA, OOKOBBIE IPaHH,
O0KOBBIE pEOpa M BBICOTA MUPAMUJIBI, KaKast
UpaMUJIa Ha3bIBACTCS MIPABUIIBHOM, UTO TaKOe
anodema mpaBWILHON MUPAMUJIBI, IPUBOIUTH
hopmyny 00bEMa TUpaMUIbl; OOBICHATh, KAKOE
TEJIO Ha3bIBACTCS IIMJIMHIPOM, UYTO TAKOE €0 OCh,
BBICOTa, OCHOBAHMUSI, PAANyC, OOKOBast
IIOBEPXHOCTH, 0Opa3yromue, pa3BépTka OOKOBOM

00 akcuomMax
IUIAHUMETPUH

becena 06 akcroMax 1o reoMeTpuu.
Ocnoenas yenw - nathb 60s€ee rydokoe
NPEJICTAaBICHNE O CHCTEME aKCHOM
IUITAHUMETPUH ¥ aKCHOMaTH4eCKOM MeToze. B
JTAHHOM TeMe pacCKa3bIBACTCS O Pa3IMYHBIX
cucTeMax akCMOM I'€OMETPHH, B YaCTHOCTH O
Pa3IMYHBIX CIIOCO0aX BBEACHUS TIOHSATHS
paBeHcTBa Guryp.

IloBTOpEHME.
Pemnenue 3agau
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