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HHOACHUTEJIBHAA 3AIIMCKA

['eoMeTpusi Kak OJIMH M3 OCHOBHBIX Pa3/€J0B IIKOJIBHOW MAaTEMaTHUKH, UMEIOIINNA CBOEH
LeJIbI0  00ECNeYnTh H3y4YE€HUE CBOWCTB M pa3MepoB (UIryp, MX OTHOILIEHHH M B3aUMHOE
pacroyio)keHue, OMHMpaeTcs Ha JIOTHYECKYI0, JI0Ka3aTeJIbHYI JHHMIO. L{eHHOCTh H3yuyeHHs
Te€OMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKII0YAETCS B TOM, YTO O0YyJarONIIUiics
YUUTCSI TPOBOJUTH JIOKA3aTENIbHBIE PACCYXIEHHs, CTPOUTH JIOTMYECKHE YMO3AKITIOUSHHUS,
JIOKa3bIBaTh WCTUHHBIE YTBEPXKIEHHS M CTPOUTh KOHTPIPUMEPHl K JIOKHBIM, HPOBOJUTH
paccyXIeHHs «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYIUPOBATH OOpaTHbIE
yrBepkaeHns. Ocoboe 3HaueHHE JOKa3aTelbHas JTUHHUS MUMEET A YIIIyOJIEHHOTO M3y4YeHHS
MaTeMaTHKH.

Ilenplo M3y4yeHUs TEOMETPUM SBJIAETCS HCIOJIb30BaHUE €€ KaK WHCTPYMEHTa IpHU
pELICHUH KaK MaTeMaTH4YeCKMX, TaK W TMPaKTHYECKUX 3a/ad, BCTPEUAIOLIMXCS B pPEaTbHOU
xu3HH. OOyyaromuics JODKEH HAYYHThCS ONPEACTSATh TeOMETPUUYECKYI0 (HUTypy, ONHCHIBAThH
CIIOBAaMH YepTEX WIM PHCYHOK, HAaWTH IUIOMIAAb 3€MEIbHOTO Y4YacTKa, pPAaCCYUTHIBATH
HEOOXOIMMYIO0 JJIMHY ONTOBOJOKOHHOrO Kalesns WM TpeOyemble pa3Mmepbl Trapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3YUYEHUH T'€OMETPHH.
[Ipu pemenuu 3amad  MPAKTUUECKOTO  XapakTepa OOydYalOUIMHCS  YYUTCS  CTPOUTH
MaTeMaTHYeCKUe MOJIENIM PEalTbHBIX JKU3HCHHBIX CHUTYallWid, MPOBOIUTH BBIYHCICHUS U
OLIEHUBATh aJIEKBATHOCTb [IOJYYECHHOT'O pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriayOJ€HHOTO M3y4eHHUS T€OMETPUH COCTOUT B TOM, YTO
o0yyaromuecs: He MPOCTO 3HAKOMSTCS C ONpeeNEHHBIMHI MOHATUSIMH, @ YBEPEHHO OBIIA/ICBAIOT
umu. CylIecTBYIOIIHE TEMBI MPOrpaMMbl 0a30BOTO Kypca T€OMETPUH H3y4aroTcs Ha Oolee
riryOOKOM ypoBHe, a oOyuaromuecss HpUOOPETarOT YMEHHs, [OMOTalolUe MM YBEPEHHO
NPUMEHSTh CBOU 3HAHHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEXHBIX MPEeIMETax, MpexJie BCero
¢usuke M uHGOpPMATHKE, a TaKKe MOJIb30BATHCSA MOIYYCHHBIMU 3HAHMSMHM TPU PELICHUU
NPaKTUYECKHX 3a/1a4.

Bocnumamenwvnouit nomenyuan npeomema «I'eomempusy peanusyercs yepes:

v mo0yxeHne 00ydaroluxcs COOMI0IaTh HA YPOKE OOIIEIPUHSATHIE HOPMBI MOBEICHHS,
nmpaBujia OOIIEHUS CO CTapIMMH (TeJarorndeCKUMH PaOOTHUKAMH) M CBEPCTHUKAMU
(oOyuaronmucs), MPUHLUUNBI y4eOHOW IUCUMIUIMHBI M CaMOOpraHu3aluud. MeToasl U
MpUEMBI:  OOCYXKJIEHHWE  MpaBWJ  OOMIEHUS CO  CTapmuMu  (YUUTSISIMH) U
CBEPCTHUKaMHM(IIKOJIbHUKAMH ), TPUHLIUIIBI Yy4eOHOW AMCUUILUIMHBI M CaMOOPTaHU3aluH;

v/ [pUBJICYCHHE BHUMAHHs OOYYAIOIIMXCA K [EHHOCTHOMY ACHEKTy H3yYaeMbIX Ha YpOKax
MIPEIMETOB, SBJICHUH, COOBITUI uepe3: oOpalleHHe BHHUMAHUS HAa HPABCTBEHHBIC ACTIEKTHI
HaYYHBIX OTKPBITHHA, KOTOPbIE U3y4YalOTCs B JaHHBIM MOMEHT Ha ypOKe; Ha IpecTaBuTeNei
YUEHBIX, CBA3aHHBIX C U3y4aeMbIMHU B IaHHBIA MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPBIH OHU
BHEC/IM B pPa3BUTHE Halled CTpaHbl U MHpA, Ha JIOCTOMHBIE MOJpa)KaHUsS HPUMEpPbI HX
KHU3HH, HA MOTHBBI MX IIOCTYIIKOB. METO/IbI M IPUEMBI: OpraHu3aIyst paboThl ¢ MoJyyaeMoi
Ha YpOKE COLMaIbHO - 3HAYMMOW HMH(pOpMalMeld, WHULHMUPOBAHHE €€ OOCYKICHHUS,
BBICKa3bIBaHUS 00YYAIOIIUMHUCS CBOETO MHEHHUS, BBIPAOOTKH CBOETO OTHOILICHHS,

v/ HCIONB30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEPIKAHHUS y4eOHOro IMpeameTa Juist
(dopmMHupoBaHUs Y OOYYaIOIIUXCS POCCUHCKUX TPAJAUIMOHHBIX TYyXOBHO-HPABCTBEHHBIX M
COLMOKYJIbTYPHBIX LEHHOCTeH. MeToabl M IpHUEMBl: JEMOHCTpalus AETAM IpUMepa
OTBETCTBEHHOT'0,  TPAXXJIAHCKOTO  MOBEJIEHHs,  MPOSBICHHS  YEJIOBEKOMIOOUs U
JI00pOCEPIEYHOCTH, Yepe3 IMOA00pP COOTBETCTBYIOLIMX TEKCTOB JUIsl YTEHMs, 3ajad i
peleHust, IpoOJIeMHbIX CUTyalui sl 00CYKJICHHS B KJlacce);



v\ BKJIIOYEHHE B YPOK HIPOBBIX MHPOLELYP, KOTOPHIE MMOMOIAlOT IOAAEPKATH MOTHBALIUIO
o0yJaromuxcsi K TIOJYyYCHUIO 3HAHWWA, HATAKWBAHUIO TMO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOIICHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHUIO JOOPOKENATEIbHON aTMOC(ephl BO BpeMs
YpoOKa;

v IpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (pOPM pabOThI, CTUMYIHPYIOIIUX MTO3HABATEILHYIO
MOTHUBAIIUIO O0yJarOIIIHXCS.

v IpUMEHEHHEe TPYIIIOBON paboThl WM PabOTHI B Mapax, KOTOPBIE CHOCOOCTBYIOT PA3BUTHIO
HABBIKOB KOMAHIHOW paOOThI M B3aMMOJCHCTBHIO C IPYTHMH O0YJIaFOIIIHMUCH.

v' BBIOOp M HCIOJB30BAHME HA YPOKAX METOIOB, METOIMK, TEXHOJOTHM, OKa3bIBAFOLIMX
BOCITUTATEILHOE BO3IEHCTBUE HA JIMYHOCTH B COOTBETCTBHU C BOCIIMTATENILHBIM HIEAIIOM,
LIEJIBIO U 3a7aYaMH BOCIIUTAHUA,

v\ UHUIMUPOBAaHME M MOAJEPIKKA HCCIENOBATENLCKON NEATEIBHOCTH IIKOJLHUKOB B (opMe
BKIIIOUEHUSI B YPOK Ppa3IWYHBIX HCCIENOBATEIbCKUX 3aJaHuid M 3a]ad, 4YTO JaeT
BO3MOXXHOCTh ~ OOyYJaromUMCS MPUOOPECTH  HABBIKA  CaMOCTOSITCIILHOTO  PEIICHHUS
TEOPETUYECKOH MPOOJIeMbl, TeHepUpOBaHUS U OQGOPMIICHHS COOCTBEHHBIX THUIIOTE3,
YBRXHUTEILHOTO  OTHONICHUS K  YYXHUM  HJEsAM, NYOJIMYHOTrO  BBICTYIUICHUS,
apryMEHTUPOBAHUS U OTCTAaMBAHHS CBOEH TOYKH 3peHHUs. METOIbl U MPUEMBL: peamu3anus
WHIVNBUIYATBHBIX U TPYTIIOBBIX HCCIIEIOBATEICKUX IIPOSKTOR.

v YCTaHOBJIEHHE YBAKWTEJIbHBIX, JOBEPUTEIbHBIX, HE(YOPMAIBHBIX OTHOLICHUH MEKIY
YYHTEJIEM B YICHUKAMH, CO3aHHE Ha YPOKaX YMOIIMOHATBHO-KOM(POPTHOU CPEIbI;

v opraHuzanus medCcTBa MOTUBMPOBAHHBIX M OPYAMPOBAHHBIX Y4YaIIUXCS HAX HX
HEYCIICBAOIIMMH OJTHOKJIIACCHUKAMH, JTAOIIETO IIKOJIBHUKAM COIMAILHO 3HAYUMBIA OITBIT
COTPYJIHUYECTBA U B3aMMHOM MOMOIIU. MeTObl U PUEMBbI: HACTABHUYECTBO.

CormacHo yueOHOMY IuIaHy B 7-9 Kiaccax HM3ydaeTcs YIIIyOJIEHHBIA Y4eOHBIM Kypc
«I'eomeTpus», KOTOpBI BKIIOYAET CIEAYIOLIME OCHOBHBIE pasienbl coaepxkanus: «Hauana
reomerpumn», «TpeyronbHukm», «OKpyXHOCTBY»,  «YeTblpéxyroiapHukm», «llogobuey,
«OneMeHTsl TpuroHomeTpum», «llmomagm», a Takke «Meroa KoopAMHAT», «BekTopb»,
«IIpeobpazoBaHUs IIIOCKOCTHY.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoaurcst 306 yacos: B 7 kiacce — 102 vaca
(3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Hauyana reomerpun

Hcropuss BO3HUKHOBEHMS M PAa3BUTHs TIeOMETpUH. HadaibHble NOHATHS TE€OMETPHH.
Touka, npsmasi, oTpe3oK, yd. [lonsTre 06 akcuome, Teopeme, 10Ka3aTeNbCTBE, OMPENEICHHUH.

B3aumHoOe pacrnoniokeHHe TO4eK Ha NpsMoi. M3MepeHue MIMHBI OTpe3Ka, pacCTOSIHHUE
MEXIY TOYKaMHU.

[Tonymmockocte M yron. Buael yrnos. M3mepenue BenuyuH yrioB. BepTukainbHble U
cMexHble yribl. [lapamienbHble M NEpHIEHIUKYISIpHBIE IpsMble. PaccTosHMEe OT TOYKH 70
npsimoid. buccekrpuca yria.

Jlomanas. Bugel nomasbix. JlnuHa  somaHoi.  MHoroyronbHuku.  Ilepumerp
MHOTOyTojbHUKA. [IOHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBuuHbIe NpeACTaBIEHUS O PAaBEHCTBE PUTYP, UX PACTIOTIOKEHUN, CHMMETPHH.

[Ipocreiiue noctpoenus. THCTpyMEHTBI 1151 U3BMEPEHU U TOCTPOCHHUI.

TpeyrojHuku

Bunst TPEYTOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIIOYT'OJIBHBIE,
paBHOOEPEHHbIE, paBHOCTOpOHHHE. Meanana, OMCcCeKTpuca U BbICOTA TPEYTrOJIbHHKA.

PaBencTtBo TpeyrosbHUKOB. llepBbIi M BTOpOM NPU3HAKH DPABEHCTBA TPEYIOJIbHHUKOB.
PaBHOOeipeHHbIE TPEYrOJbHUKM U MX CBOicTBa. IIpu3HaK paBHOOEIPEHHOTO TPEYroJbHHKA.
Tperuii npU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHolIeHHs MEeX1y CTOPOHAMH M yIiaMHu TpeyrojbHuKa. HepaBeHCTBO TpeyroybHUKA.
HepaBeHcTBO 0 JyIMHE JJOMaHOM.

Cummertpuunsle ¢purypbsl. OCHOBHBIE CBOMCTBa 0ceBOM cummerpun. IIpumMepsl cuMmeTpun
B OKPY’KaIOIIEM MUDE.

MapanuenbHbie npsiMbie. CyMMa yIiioB MHOTOYTOJIBHUKA

[TapannenpHOCTh NPSMBIX, HUCTOPUYECKUE CBEACHMsS O mocTyiaate EBkiaupa u o posn
Jlo6aueBCKOro B OTKPBITUM HEEBKJIMJI0BOM reomerpuu. CBOWCTBA M MPU3HAKU MapalieIbHBIX
npsiMblx. CyMMa yrioB TpeyrosibHHMKa. BHemHue yrisl TpeyroibHuka. CymMma BHYTPEHHHMX
YIJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIHHUX YTJIOB BBITYKJIOIO MHOI'OYTOJIbHUKA.

IIpsiMoyroJibHbIE TPEYTr0JIbHUKHU

[Ipu3Haku paBeHCTBAa MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [lepneHauKyssp M HakJIOHHas.
CBolicTBO MequaHbl INPSMOYIOJBHOTO  TPEYIrOJbHHKA, IPOBEIEHHOW K THUIIOTEHY3E.
[IpssmoyroabHBIN TpeyronbHUK ¢ yrioM B 30°.

OKpyXHOCTH

[loHsATHS OKpPYKHOCTM M Kpyra. OJIEMEHTBl OKPYXKHOCTM M Kpyra: LEHTp, paauyc,
IMaMeTp, XopJa, UX CBOMCTBa. B3auMHoe pacnosoxeHue oKpyKHOCTH U npsimoi. KacatenpHas
U ceKkyuias K OKpyxHocTu. OKpyKHOCTb, BIHcaHHas B yrou. llpocreiimime mnoctpoeHus c
IOMOUIBIO [IUPKYJIS ¥ TMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

IlonaTHe O reoMeTpud4eckoM MecTe ToueK. IIpuMmeprl TeOMETpUYEeCKHX MECT TOYEK Ha
IUIOCKOCTH. buccekTpuca yria u CepelMHHBINA NMEPIEHIUKYISP K OTPE3Ky KaK reéOMETpUYECKUe
MecTa To4eK. OnncaHHas OKPYXKHOCTb TPEYTOJIbHHKA, €€ HEeHTp. MeTos reoMeTpu4ecKux MecT
TOYEK IIPH PELICHUH F€OMETPUUECKUX 3aad.

ITocTpoeHus ¢ MOMOILbLIO HUPKYJIA U THHEHKH



Hctopuueckue ceneHus. OOOCHOBaHMS MPOCTEHIINX IMOCTPOEHUH, 3Tambl 3aJadyd Ha
IIOCTPOEHUS, PEIICHHE 3a1a4 Ha TIOCTPOCHUE IUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero mnpusHaku Hu cBoiicTBa. [IpsMoyronpHuk, pomO, KBaapaT, HUX
npu3Haku U cBoictBa. Tpameuus. PaBHoOenpeHHas Tpamneuus, €€ CBOMCTBA M IPHU3HAKHU.
[IpsmoyronbHas Tpanenyst. CpeqHss JIMHUS Tpareluy.

Cpenssisi TMHUS TpEyroJibHUKAa. MeToa yJIBOEHMsI MEAMaHbl TpeyroibHHKa. Teopema o
MepeceyeH MeIMaH TPEyroJIbHUKA.

Teopema @aineca, Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kkax. Teopema BapuHboHa nis
IIPOM3BOJIBHOIO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPHYHBIE (PUTYPHI.

ITonoGue

[TonoGue TpeyroabHUKOB, KO3 duimeHT nomodus. [lpusHaku mogoOus TPEyroJbHHUKOB.
[Ipumenenune nogo0us PHU PELLICHUH T€OMETPHUUECKUX U MPAKTUUECKUX 3a/1au.

ILnomaanb

[lonsatue o mmomanu. CBoicTBa TwIOMAACH TeoMmerpuyeckux ¢uryp. Ilpocreiimmue
¢dbopMynbl Ul IUIOIIAAM TPEyrojbHHUKA, IapajjenorpaMma, pom6a u Tpameuuu. Ilmomann
no00HbIX (uryp. OTHOIIEHHE IUIOIIAIeH TPEYyTrOJIbHUKOB.

Teopema Ilngaropa

Teopema I[ludaropa. [lpumenenune teopemsl Iludaropa npu pemeHUM MPaKTHYECKUX
3a1ad4.

DJIeMeHTBhI TPUTOHOMETPUH

CuHycC, KOCHHYC, TAaHT€HC U KOTAHI'€HC OCTPOro yIJjia MpsIMOYIOJbHOIO TPEYTOJIbHUKA.
Tpuronometrpuueckue ¢yHkuuu yrioB B 30° 45° u 60°. IIpomopunoHalibHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

YT1JIbI M 4eTBIPEXYTOJIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO

BrnmcanHble ¥ LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKIY KACATEIIBHOM U XOPIOH. YTIIBI MEXAY
XOpAaMH M CEeKyIIMMHU. BrnucaHHble ¥ ONHMCAaHHbIE OKPYXXHOCTH TpEYyrojbHHKAa U
4eThIPEXYTrOIbHUKY. (CBOMCTBA M TPU3HAKM BIMCAHHOTO YETBIPEXYTOJIbBHHMKA. B3aummuHoe
pacrosio)keHue ABYX OKpyxkHocTed. Kacanume okpyxHocTteil. OOmme kacaTeiabHble K JIByM
OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyroibHMKOB

Cunyc, xocunyc, taHreHc yrioB oT 0° go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
ToxaecTBO. DopMyIbl npuBeacHUs. Pellienre TpeyroiabHUKOB. TeopeMa KOCUHYCOB U Teopema
CUHYCOB. PellieHne mpakTHYeCKUX 3aJay C HMCIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U TEOPEMBbI
CHUHYCOB. Penienue 3a1a4 reoMeTpU4eCKON ONTUKH.

Tpuronomerpuyeckue Gopmysbl JUisl IUIOMIAM TPEYTOJIbHUKA, TapajuiesiorpaMmma, pomoa,
tpaneuuu. @opmyia ['epona. Dopmyia MaomaAn BEITYKIOTO Y€THIPEXYTOIbHUKA.

HoxoOue TPeyroJIbHUKOB



Xopabl U OJ00HBIE TPEYTOJIBHUKH B OKPYKHOCTH. Teopema O NMpOu3BEJCHUN OTPE3KOB
XOpA, TEOPEMBbl O IPOU3BEJIEHUU OTPE3KOB CEKYyIIHMX, TeOopeMa O KBaJpaTe KacaTeJIbHOM.
[IpumMeHeHne Npu pelIeHnH reoMeTpudeckux 3aaad. Teopembsl UeBsl m Menenas. Ilonsatue o
TOMOTETHH.

Metoa KoopaAUHAT

VYpaBHeHHE TPSAMOA Ha IUIOCKOCTH. YTJIOBOW KOI((UIMEHT W CBOOOJHBIN WieH, MX
reoMeTpuueckuil cmbicia. [lapannenbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX (depe3 yTIoBOH
kod(purueHT).

VYpaBHeHHe OKpyXHOCTH. HaxoxkneHne mnepecedyeHuil OKpYKHOCTEH M MpSIMBIX B
KoopauHartax. @opmysa paccTosHUS OT TOUYKM 10 mHpsmoi. [lnmomaaps napamienorpaMma B
KOOpJIUHATaX, MOHATHE 00 OpHEeHTHpPOBaHHOM Iuiomanu. [IpumeHeHHe Merona KOOpAMHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BexkTopsl

BexTopel Ha minockoctu. CliokeHUE U BBIYMTAHUE BEKTOPOB — IPaBUIIA TPEYTOJbHUKA U
napajieorpaMma. YMHOXKEHHE BekTopa Ha uucio. KoopaunaTel BekTopa. CroxeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpAa HA YMCIIO B KoopauHaTax. [[pumeHeHue BeKTopoB B
¢u3uke, LEHTpP Macc.

[TonstTne o Oasuce (Ha TUIOCKOCTH). Pa3znokenuss BeKTOpoB Mo Oazucy. CranspHOe
IIPOU3BE/IEHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAKEHUE B JEKAPTOBBIX KOOPIWHATAX.
JucTpuOyTUBHOCTD CKaJIsipHOTO Ipou3BeneHus. CKajaspHOEe MPOU3BEACHHUE U NMPOCLUPOBAHUE.
[IpumeHeHne CKalIsIpHOTO NMPOU3BEACHUS BEKTOPOB ISl HAXOXKICHMs UIMH U YIJoB. PemieHue
FEOMETPUUECKUX 3aau C [IOMOILBIO CKAJIIPHOTO ITPOU3BEACHUS.

JJIMHA OKPYKHOCTH M IJIOLIA/Ib KPYyra

[IpaBunpHbIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTH. ['pagycHas u pannaHHas Mepa yria,
BBIUMCJICHWE JJIUH OYr OKpykHocTed. [lmomanp kpyra, cexropa, cermeHra. Mcropuueckue
CBE/ICHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIAN KPyTa.

JABuKeHHS MJI0CKOCTH

[entpanpHass cummerpusa. llenTtpansHo-cummeTpuunble ¢urypbl. [loBopor. Oceas
cummeTpus. PUrypbl, CHMMETPUUHBIE OTHOCUTENIBHO HEKOTOPOH ocu. IlapamiensHsblii nepeHoc.

[lonatue nBwxeHuss U ero cpoicTBa. PaBeHcTBO ¢uryp. IlposiBieHust cummerpuu B
IpUpOJie, JKUBOMMCH, CKYJbNType, apxurekrype. Kommosuuum nukeHuil (mpocteifmune
npumMepsl). [IpuMeHnenne B reoMeTpuyecKux 3ajiadax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTPAaMMBI TI0O MAaTEeMaTHKE XapaKTEePU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

NpOSIBJICHUEM HWHTEpeca K TNPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTeMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYTHX HayKaX U MPHUKIAIHBIX
chepax;

2) rpa:kIaHCKOr0 U J1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alii ero Ipas,
IpPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKUIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TMPOIEyp TPa)JAaHCKOro olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKCHUN
HAyKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHITUIIOB B JAEATEIHLHOCTH YIEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PELICHUHM MPAKTUYSCKUX 3a/1ad MaTeMaTUYeCKOM
HAIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOTr0 00pa3oBaHUs HAa MPOTSKEHUU BCEH
JKU3HM JIJIS1 YCTICTTHON MPOo(EeCCHOHATBHOM IEITeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAeKTOPHUH OOpa3oBaHUsA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, pEUICHU, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTH4YEeCKIe 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) neHHoCTEH HAYYHOIO MO3HAHUS:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, NOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak cdepbl UeIOBEYECKOH MAeATebHOCTH, JITAaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS IMBUIU3AIIMH, OBJIAJICHUEM SI36IKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyJbTypOH KakK CpEICTBOM TIIO3HAHUS MHpA, OBJAJCHUEM HABBIKAMU HCCIIEIOBATEIHCKON
NeSITeNIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUS  KYJbBTYPbl 310pPOBbSI U
IMOIMOHAIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAHMUS B HMHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 370pPOBOTO 00pasa >Ku3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U
OTIbIXa, peryiuspHas Qu3uveckas aKTHMBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MPU3HAHUEM CBOETO MPaBa Ha OIMMOKY M TAKOTO )K€ MpaBa JIPYroro YeiIoBeKa;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

OpHUEHTAalllel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHWI JUIsl pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXarolle cpespl, MIaHUPOBAHUS IOCTYNKOB M OILIGHKH HX BO3MOXKHBIX



HOCJEACTBUMA Ui OKpY>KaloIleld Cpeibl, 0OCO3HAHHEM TJI00AIBHOIO XapakTepa 3KOJOTMYECKUX
po0JIeM U IyTeH X PeIIeHUs;

8) axanTannu K U3MEHSIOIMMCSH YCJIOBUAM COLHAIBHON U IPUPOIHOI cpeAbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBMSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y APYTHUX
Jro/Ied, MPUOOpPETaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETECHIIMH U3
OMBITA JPYTHUX;

HEOOXOIUMOCThI0 B (DOPMUPOBAHMM HOBBIX 3HaHHWH, (HOPMYITUPOBATh WIEH, MOHSITHS,
runoTe3sl 00 00BEKTaX M SBJICHUAX, B TOM UYUCIIE PaHEee HEM3BECTHBIX, OCO3HABATh NE(UIIUTHI
COOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOylOIIMH KOHTpMEp, KOPPEKTHPOBATH IMPUHUMAEMble pPELICHUs U
neicTBus, GopMyIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OcBOEHHUS MPOrpaMMbl MO MAaTEMAaTHKE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOyuatomerocss OyayT chOpMUPOBAHBEI MeTampeAMeTHbIEe pPe3yJbTaThbl,
XapaKTePU3YIOIIHUECS  OBJIAJCHUEM  YHUBEPCAJIbHBIMUA  IO3HABATEIbHBIMH  JIEHCTBUAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU M YHUBEPCAIbHBIMU PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS
Bba3oBble Jiornyeckue AeicCTBUA:

BBISBJISITH M XapaKTEePH30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHUH MEXAYy TMOHATHAMH, (POPMYJIHUPOBATH OMNpEAETCHUS IOHATHH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KiIacCU(PUKAUU, OCHOBAaHMS JUIsi OOOOIICHUS W
CpaBHEHMs, KpUTEPUU IPOBOAUMOTI0O aHAIIN3a;

BOCIIPUHUMATh, (HOPMYIHPOBaTh U MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTENbHBIE U
OTpULATCIIBHBIC, CINHUYHBIC, YaCTHBIC U O6IJ_[I/IC, YCJIOBHBIC;

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCEPHOCTHU, B3aMMOCBA3HW W IMPOTHBOPCUUA B q)aKTaX,
JNaHHBIX, HAOMIOAEHUSIX U  YTBEPXKIEHUSX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

ACJIaThb BBIBOJAbI C HCIIOJIB30BAHHUEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKTFOYCHHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

pa3bupath J0Ka3aTeabCTBA MaTeMaTHUYECKUX YTBEPKIEHHUH (IpsSMbIE U OT MPOTHUBHOIO),
IPOBOJAUTH  CAMOCTOATENIBHO JIOKA3aTeIhCTBA MaTeMaTHYecKuX (aKkToB, BBICTpauUBaTh
apryMEHTalHUI0, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJ MaTEMaTUYECKOU
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,

BBIOMpATh CHOCOO perieHus y4eOHOW 3agauM (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOolee MOIXOMAMIMIA € YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eHCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATENIbCKUIM MHCTPYMEHT MO3HAHUSA, (OPMYIUPOBAThH
BONPOCHI, GUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY, CAaMOCTOATEIBHO yCTaHABIUBATH UCKOMOE
U 1aHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;



IMPOBOAUTL MO CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIAHY SKCICPHUMCHT, UCCIICAOBAHUC T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0oi;

CaMOCTOSITENIbHO (OpMYyIUPOBAaTh 0000IIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOIEHUs, HCCIEIOBaHUs, OKCIEPUMEHTa, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIBbTATOB, BBIBOJOB U 0000IIECHNIA;

IPOTHO3UPOBATH BO3MOXKHOC PA3BUTHEC IMPOLECCA, a TAKKEC BbIABUIaTh IMPEAIIOJIOKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Padorta ¢ nnopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh U I/I36BITO‘-IHOCTB HH(i)OpMaI_[I/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJISL
pewenus 3aaa4u;

BbIOHMpaTh, aHAJIU3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

BBIOMpaTh (OpMy MpencTaBieHUs] MHPOPMALUU M WUTIOCTPHPOBATH pelIacMble 3aadd
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALUSMY;

OLICHUBATh  HAAEKHOCTh HMHPOPMAIUU 1O  KPUTEPHSIM, MPEIJIOKEHHBIM MU
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKATHBHBIE YHHBepPCAJIbHbIE YUeOHbI€ el cTBHA:

BOCIIPHHUMATh U (HDOPMYJIUPOBATh CYXKICHHS B COOTBETCTBHU C YCJIOBUSMH M IEIISIMHU
o0I1IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTb NOSCHEHHS IO XOAy pEIIeHHS 3a7adyd, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3ybTar;

B X0JI¢ OOCYXXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBbI, MPOOJIEMBI,
pemraeMol 3a/auM, BBICKA3bIBaTh WJIEM, HAllEJICHHBIE Ha MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJIEHUS C CYKICHUSAMH JPYTUX YYaCTHUKOB JMANOra, OOHApyKHWBaTh Pa3InuMe U CXOJCTBO
TIO3HIINH, B KOPPEKTHOH opme HOpMyITHUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPECTaBIATh PE3yJIbTaThl PEIICHUsS 3aJaud, JKCIEPUMEHTa, WCCICAOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh ¢dopMmar BBICTYIUICHMS C Y4YE€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPUH;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJbHOH pabOTHI MPHU
pemeHnr y4eOHBIX MaTeMaTHUeCKUX 3a/ad, NMPUHUMATh IeIb COBMECTHOW JIESATENLHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, paclpeaesaTh BUIbI PadOT, TOTOBapUBATHCS,
00CY»X/1aTh MPOLIECC U PE3YIbTAT pabOTHI, 0000IATh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIIOBBIX (Popmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYpPMBD» M WHBIC); BBIIOJIHITH CBOIO YacTh pabOTBl M KOOPAMHUPOBATH CBOM IIEHCTBHS C
JIPYTUMH YJICHAMH KOMAaHIIbI, OIICHUBATh Ka4eCTBO pE3yJibTaTa M KAa4eCTBO CBOETO BKJA/a B
00K pe3ynbTaT 1o KpUTepusiM, chOpMYyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PeryjasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIE 1eiCTBHS
Camoopranuszanms:
BBIABIIATh IPOOJEMBI Ui pelieHHss B OKM3HEHHBIX U y4YeOHBIX CUTyalusX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AaX MPUHATHUS PEeLICHUH (MHANBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTaBJISITh I1JIaH, aJITOPUTM PelleHus 3a7a4u (WK ero 4acTh), BHIOMpaTh
crocod peimieHuss C Yy4ETOM HMEIOIIUXCS PECYypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELUICHUH C y4€TOM HOBOI MH(OpMAIIHH.



CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJSI MpoIlecca M pe3ysbTaTa peIIeHUs
MaTeMaTHYeCKOH 3a7jaun, CAMOMOTHBAIIMH U PeIIEKCHH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PELICHMM 3aladd, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBUE DPE3YJIbTATA JNEATEIBHOCTH MOCTABICHHOW LEIU U YCJIOBHSAM,
OOBSICHATH MPUUYUHBI JOCTHKEHHS WIIM HEJOCTHKEHUS LIEIH, HAaXOAUTh OIINOKY, aBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

BBIp@)KaTh OSMOLMU TPH H3YYCHUH MATEMATUYECKHMX OOBEKTOB U (PaKTOB, JaBaTh
SMOLMOHAIBHYIO OLIEHKY PELICHUS 3aa4H.

HPEIMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kj1acce 00ydJarOmMACs MOTYUUT CIACAYIOMNE MPEAMETHBIC PE3yIbTaThI:

PacrioznaBaTh M3yueHHBIE TE€OMETPUYECKUE (UTYpBI, ONpEAENsATh HX B3aUMHOE
pacmosioxeHue, n300pakarb TreoMeTpudecKue (UTYPHI, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3ajaud. M3Mepsarh JTMHEWHbIE W YIJIOBbIE BEIWYMHBL. PemaTh 3a1ayu Ha BBIUMCICHUE JIUH
OTPE3KOB U BEJTUYNH YTJIOB.

Jlenate NPUKHUAKY U OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH NPEAMETOB B PEAJbHOM
KU3HU, pPa3MEpoB MPUPOIHBIX O0BEKTOB. Pasnmuyarh pasmepbl I3THX OOBEKTOB IO MOPSIKY
BEJINYUHBI.

CTpouTh 4epTEkKHU K TCOMETPUUECKHUM 3a]]a4aM.

[Tonp30BaThCs MpHU3HAKAMU pPABEHCTBA TPEYTOJbHUKOB, MCIOJNb30BaTh MPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEUICHUH 3a/1a4.

[IpoBOAUTH TOTUUYECKHUE PACCYKACHHS C UCTIOIB30BAaHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEAMaHbl, TPOBEAEHHOW K TUIOTEHY3€ MPSAMOYTOJbHOTO TpPEYTrOlbHHKA, B PEIICHUU
F€OMETPUUYECKHUX 3a/1au.

OnpenensaTh NMapauIeTbHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymasi. OnpeaensaT napajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSIMOM IO TOUEK APYroi MpsIMOM.

Pemats 3a1aun Ha kiieT4aroit Oymare.

[IpoBOINTH BBIYUCIICHUS W HAXOAWTHh YHUCIIOBbIE U OYKBEHHBIC 3HAYCHHUS YIJIOB B
TEOMETPUUYECKUX  3aJadaX C  HUCIOJB30BAaHUEM CYMMBI  YIJIOB  TPEYTOJbBHHKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH MEPECEYCHUU IBYX MapaiebHbIX
psIMBIX ceKyleil. PemaTs npakTuyeckue 3aaun Ha HAXOXKJCHHUE YTIIOB.

Brnagerr mousituem reomerpudeckoro mecra Touek (I'MT). Ompenensite OucceKTpucy
yrjla U CEPEeIUHHBIN TEPHeHAMKYJSIp K OTpPe3Ky KaK TE€OMETPUYECKHE MeCTa TOueK.
[Tonp3oBaTbess TOHATHEM TreomeTpuueckoro Mecrta Touek (I'MT) mnpu nmokazaTenbCTBe
TeOMETPUUECKUX YTBEP)KICHUH U MPU PELICHUH 3a/1a4.

DopMyIUPOBATH ONPEACICHHUSI OKPYKHOCTH M Kpyra, XOpAbl U JIMAMETpa OKPY>KHOCTH,
YBEPEHHO BJAJCTh UX CBONCTBaMU. YMETh JOKa3blBaTh M NPUMEHSITh 3TH CBOWCTBA MpHU
peLIeHNH 3a/1a4.

Brnagerh moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPY>KHOCTHU, YMETh HaXOJIUTh €€
neHtp. Jloka3plBaTh M HCIOJB30BAaTh (DAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA



IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAVHHBIC MNEPHEHIUKYJISPBl K CTOpPOHAM
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUYKE.

Brnamerp noHATHMEM KacaTeabHOM K  OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOM O
NEPIICHIUKYJIIPHOCTH KacaTeJIbHOM M paanyca, MPOBEAEHHOTO K TOUYKe KacaHudA. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPY>KHOCTH, IIPOBEAEHHBIX U3 OJHON TOYKH, U IIPUMEHATH
3TO B PELICHUH F€OMETPUUYECKUX 3a/1ad.

ﬂOKa?,I)IBaTI) u TIPUMCHATH HpOCTefIIHPIe TCOMETPUICCKUE HCEPABCHCTBA, ITOHUMATH HX
IIPAKTUYECKUHA CMBICIL.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € TOMOILBIO LIUPKYJIA U TUHEHKH.

K koniry 00yuenus B 8 ki1acce 00y4aromuics MOIydUT CIEAYIONINE TPEAMETHBIC PE3yIbTaThI:
PacriozHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BaTbCS HUX
CBOMCTBAMM IIPpM pELIEHUU TEOMETPUYECKHX 3ahad. Pa3nuuaTe NpU3HAKUM U CBOMCTBA
napajienorpaMMa, pom6a M MpSMOYTOJbHHMKA, TOKA3blBaTh MX W YBEPEHHO NPUMEHSTH NpU
pEILIeHUN TeOMEeTPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOYKM IEPECEUYEHUs] MEIUaH TpeyrosibHUKa (LIEHTpa Macc) B
pelIeHny 3a1au.

Bnagers nonsTHEM cpeAHel JMHUM TPEYTOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMICTBa
OpU pelieHuH reoMerpuueckux 3anad. lcnonb3zoBath Teopemy Daneca u Teopemy o
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS PAKTUYECKUX 3a/1a4.

Pacno3HaBaTh LIEHTPAIbHO-CUMMETPHUHbIE (DUIYpBhl M HCIIOJIB30BaTh MX CBOWCTBA HpHU
pelIeHnH 3a1a4.

Brnagerp  moHsTHSIMM  100OMSIT  TPEYroJbHMKOB,  Ko3(p¢uuueHTa  1noaobdwus,
COOTBETCTBEHHBIX  JIEMEHTOB IOJOOHBIX TPEYroJbHUKOB. VIMeTh mpejacTaBieHuE O
npeoOpa3oBaHuM MoA0OMSs M O MOA0OHBIX ¢urypax. [lomp3oBaTbcs NpHU3HAKaAMM 10100Us
TPEYrOJIbHUKOB NPU PEIICHUN F€OMETPUYECKUX 3ajad. Jloka3bIBaTh M NPUMEHATH OTHOILEHUS
IPONOPLUOHATIBHOCTY B MPSAMOYTOJBHBIX  TpeyroibHMKax. Ilpumensrs mnopobue B
IIPAKTUYECKHX 3a7a4ax.

BeBomuTh M uMCHONB30BaTh MpocTeiiue (GopMynbl Ul IJIOLIATU  TPEYTOJbHUKA,
napajienorpaMMa, pomOa ¥ Tpamneuud. BbraucisaTh (pasiM4yHBIMH CIIOCOOAMU) ILIOLIA]lb
TPEyrojbHMKa ¥ IUIOIAAM MHOTOYTOJIbHbIX (uryp (monb3ysicb, IA€ HE00X0IUMO,
KaJbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIOMaAel MOJOOHBIX (UTyp W MPUMEHATh NPU PELICHUN
3a1a4. [IpuMeHATH MONy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

[Tonp3oBatbes Teopemoii Iludaropa s pemeHus reOMETPUYECKUX U MPAKTHYECKUX
3ana4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/ayax, CaMOCTOSITENIbHO JE€NaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLIUE JITMHBI.

Brnagerp noHATHEM BIMCAaHHOIO M LEHTPAJIBHOIO YIVIA, YIVIa MEXIY KacaTelbHOH H
XOpAOM, OIMCAaHHOM U BIHMCAHHOM OKPYXKHOCTHM TPEYTrOJIbHUKA U YETBIPEXYTOJIbHUKA,
IPUMEHATH UX CBOMCTBA IIPU PEILICHUU 3ajau.

[TpuMeHATh NOJy4YEeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH I
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPUH (IIOJIB3YSICh, T HEOOXOAMMO, KAJIBKYISATOPOM).

K xoH1y 00yueHus B 9 kiacce o0yyaromuiics MoJIy4uT claeayroIue NpeIMeTHbIE pe3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIUH OCTPBIX YIJIOB, YMETh HaXOAUTh C UX IHOMOIIbIO
pa3IUyYHbIE  JIEMEHTHl  IPSIMOYTOJIBHOIO  TPEYrOJbHUKA  («PELIEHUE  IPSIMOYTOJIbHBIX



TPEyroJbHUKOB»). HaxoauTh (C MOMOLIbIO KANbKYJIATOpA) AJIMHBI M YIJIbl Ul HETaOIMYHBIX
3HAYEHUMN.

[Tonb30Batbes hopMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM
JUISL HAXOXKACHHS COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMYHHAMH.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IIPUMEHATH UX I HAXOXKICHUS
pa3IUYHBIX JJEMEHTOB TPEYrojbHUKAa («pEIHIEHHE TPEYroJbHUKOBY»), IMpPU  PpPEUICHUH
T€OMETPHUUYECKUX 3a/a4. [ [puMEeHATh MMoyYyeHHbIe 3HAaHUS [IPU PEIICHUH MPAKTUYECKUX 3a1a4.

[TpuMeHATh TPUTOHOMETPHIO B 3aJadax HA HAXOXKIEHHUE IUIOIIAU, BBIBOIUTH U BIAAETh
TPUTOHOMETPUYECKHMMHU (popMylaMH sl TUIOLIAAM TPEyrojbHHUKaA, Mapajuiejorpamma, poMmoa,
Tpareyy, BHIBOJUTh M NMPUMEHATh (hopmyny ['epora u (Gopmyiy A IUIOMAAM BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HmeTs npencTaBiieHue O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTyaLUsX.

Hcnonws3zoBats Teopemsl UeBbl 1 MeHenas pu peLICHUH 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIVIAaX, yriaX MEXKIY XOpJlaMu (CEKyIIMMH) U yTIie
MEXIy KacaTelIbHOU M XOPIOH IIPU PELICHUH N'€OMETPUYECKUX 3a1a4. JJoka3pIBaTh U MIPUMEHSTH
TEOPEMBl O MPOU3BEACHUU OTPE3KOB XOPI, O NMPOM3BEICHUM OTPE3KOB CEKyLIMX, O KBajpare
KacaTeJIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHUEM IPsSAMON Ha
IUIOCKOCTH. BliaieTh MOHATUSMU YIJIOBOTO KO3 PUIIMEHTa U CBOOOAHOIO 4jieHa, IOHUMaTh UX
IE€OMETPUYECKUH CMBICT U CBS3b YIVIOBOIO KOX(@UIMEHTa C BO3pACTAaHHMEM M YOBbIBaHHEM
AUHEeHHOW (QyHKUIMM. YMeTh pemaTb METOAOM KOOpPAMHAT 3aJaud, CBS3aHHBIE C
NapaJUIEIbHOCTBIO U NMEPHEHIUKYIISIPHOCTBIO IPSMBIX, IIEPECCUCHUEM IMPSAMBIX, HAXOXKICHUEM
TOYEK IIEPECEUCHHUS.

BeiBOINTE M BIIAJETh YpaBHEHUEM OKpPYXKHOCTH. Mcrmonp3oBaTh METOXN KOOpAMHAT AJIS
HaXOJKJCHHUS IIepeceueH OKpyKHOCTE! U NMpsMbIX. BianeTs GpopMysiamu paccTosiHUS OT TOUKU
710 TIPSIMOH, TUIOIIAH MapajjielorpaMMa B KOOpJIUHATAX, UMETh MOHATHE 00 OPUEHTHPOBAHHOM
wiomaay. Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €r0 IPU PELICHUU
TEOMETPUYECKUX M TPAKTHYECKHX 3anad. [IpuMeHATs MeTON KOOpPAMHAT B IPAKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a/1adax.

Buamers nonsTHEM BeKTOpa. YMEThb CKJIQ[bIBaTh U BBIUUTATH BEKTOPBI, YMHOXKATh Ha
YUCIO, BJIAJIETh MPAaBWIAMHM TPEYroJbHHKA W IapajuiesorpamMma. Brnaners npakTH4eCKUMH
MHTEPIPETALUAMHA BEKTOPOB. YBEPEHHO IIOJIB30BAThCA KOOpPAMHATAMH BEKTOpa. Braners
CJIOKCHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YHCJIO B KOOPAMHATAX.

Nwmets mpencraBinenue o Oasuce (Ha IUIOCKOCTH). PackiaapiBaTh BEKTOpHI MO 0asucy.
PacknanpiBaTh BEKTOpBI CHJI € TIOMOLIBIO MPOCHUPOBAHUS M  TPUTOHOMETPHUUYECKHUX
cooTHoIeHUH. [IpuMeHATh osTyyeHHbIe 3HaHUs B IPOCTEHIINX (PU3NYECKUX 3a/1adax.

Bragets noHsATHEM CKAISIPHOTO MPOU3BEACHUS BEKTOPOB, IOHUMATh €0 F€OMETPUYECKUM
CMBICI U YBEPEHHO IIOJIb30BaTbCS €r0 BBIPAKEHUEM B JEKAapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTDh CKAJSIPHOTO MPOM3BEJACHUS U €ro CBA3b ¢ mpoeunupoBaHueM. IIpumeHsaTsb
CKaJIsIPHOE IIPOM3BEJIEHUE BEKTOPOB [UIsl HAXOXKIEHUS UIMH U yriaoB. Pemate reomerpuueckue
3aa4d C IOMOILNBIO CKAJSIPHOTO Ipou3BeneHus. lcnonb3oBaTh CKaIspHOE IPOU3BENCHUE
BEKTOPOB B anreOpanyeckux 1 (pu3nyeckux 3agayax.

Bianers MoHATHUAMM NPABWIBHOIO MHOI'OYIOJIBHUKA, JUIMHBI OKPYKHOCTH, UIMHBI TYTH
OKPY’>KHOCTH M PaJMaHHOM MEpHl yTIila, BBIYMCIATH IUIOIIAAb Kpyra M ero 4acreu. Ilomnmmars
cMbIca yucia 7. [IpuMeHATh MOMy4YeHHbIE YMEHUS IIPU PEIICHUU NMPAKTUYECKUX 3a]ad. 3HAThb
UCTOPUYECKHE CBEACHUS 00 M3MEPEHHUHU JJTMHBI OKPY>KHOCTH U TUIOILAAM KpyTa.



Hmets mpenctaBiieHHe O MpeoOpa3oBaHUM IJIOCKOCTH, O ABMKEHHsX. Haxomutb ocw,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPHl MOBOPOTA, HAXOAWUTh KOMIO3UIMH IPOCTEHIINX
npeodpazoBanuid. [IpuMeHATh ABMKEHUS IIJIOCKOCTH MPU PEIIEHUH T€OMETPUUECKHX 3a/1ad.

[IpuMeHATh MOJydYEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMAaTH4YECKHE MOJEIH IS
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM MOA00MS
¥ TPUTOHOMETPHUECKUX (DYHKIMH (TIOJIB3YSCh, I/I€ HEOOXO0UMO, KAJIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uu¢possbIe)
pa3aesioB U TeM Konrtpoubnbie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpaMMbl padoThI padoTbI
pecypchbl
Hauaia reomerpun.
IIpocreitmme
1 ;e;rM eTBII)T;iKieoﬁcma 28 1 Bubmiorexa LIOK
P ' https://m.edsoo.ru/78c146¢4
N3mepenne
TFeOMETPUYECKUX
BEJIMYUH
bu6mmorexa [IOK
2 T 19 1
PEYrOAbHIIH https://m.edsoo.ru/78c146c4
II .
3 Capan;:eﬂbzloch 15 1 bubmuoreka [JOK
MMa YTJIOB
Y Y https://m.edsoo.ru/78c146c4
MHOTOYTOJTbHUKA
4 [IpsiMmoyronbHBIE 7 bu6nuorexa [IOK
TPEYrOJIbHUKU https://m.edsoo.ru/78c146c4
5 I'eomeTpuueckue 5 | bubmuorexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/78c146¢4
OKpy’>KHOCTb.
I'eomerpuueckue mecra Butmorexa LIOK
6 touek. [locTpoenus ¢ 18 1

MTOMOIIBIO ITUPKYJIS U
JIMHEHKHU

https://m.edsoo.ru/78c146¢4
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https://m.edsoo.ru/78c146c4
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[ToBTOpEHME,
00001IeHMeE, 10 bu6mmoreka [IOK
cucTeMaTHU3aIus https://m.edsoo.ru/78c146¢4
3HAaHUHI

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/78c146c4

8 KJIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontponsusie | TIpakTHueckue (undgposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bubnuoreka [JOK
1 q & 22 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/a5cb98eb
bub6nmmoreka [IOK
2 [Tomo6 16 1
OAODHE https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
II 1 1
3 HOMa® 6 https://m.edsoo.ru/a5cb98eb
Teopema [Tudaropa u bubnmoreka [JOK
4 18 1
Hayaja TPUrOHOMETPUHU https://m.edsoo.ru/a5cb98eb
Y
5 quJILI;I Ié/':lx TOJIBLHUKHI 20 1 bubnmorexa LHOK
Pexy ’ https://m.edsoo.ru/a5cb98eb
CBSI3aHHBIC C OKPYKHOCTBIO
6 [ToBTOpenue, o6obmIEeHNE, 10 | bu6mmorexa [IOK
CcHCTeMaTH3aIrs 3HaHUH https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

[10 [TIPOTPAMME
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9 KJIACC

Kouan4yecTBo yacos D1eKTPOHHbIE
HaumeHnoBanue
Ne (uugposbie)
pa3nesioB U TeM Koutpoubnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypcsbl

) Penrenue 2 1 bubmuorexa [JOK
TPEYTOJILHUKOB https://m.edsoo.ru/dddde230

) IToxoOue 12 | but6mmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

bubnuoreka [JOK
M 1 1

3 €TO0J1 KOOPJAUHAT 0 https://m.edsoo.ru/dddde230

bubnunorexa [IOK

4 B 20 1

CXTOPE! https://m.edsoo.ru/dddde230

5 JnmuHa OKpy»KHOCTH U 16 | bubnuorexa [JOK
TJIOMIAh KpyTa https://m.edsoo.ru/dddde230

bubnuoreka [JOK

6 10
JBIKCHHA TIOCKOCTH https://m.edsoo.ru/dddde230
[ToBTOpEHUE,

. 00001IcHHE, 12 1 bubnuorexa [{OK
CHUCTEeMaTH3aIus https://m.edsoo.ru/dddde230
3HaHUH

BILIEE KOJIMYECTB
OB © CTBO 102 6 0

YACOB II0 ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

* ['eomerpust, 7 kimace. YaeOHoe mocodue. YTiryOneHHbIN ypoBeHb. BomukeBud M. A. mof

penakuueit Amenko 1.B., Akunoneproe obmectBo «M3marensctBo «IIpocBemenne ,
2024.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Maremaruka. ['eometpusi: 7—9-e kiacchl: yriayOa€HHBIN YPOBEHB: METOAMYECKOE MTOCOOHe
K IIpeaIMeTHOM JrHuM y4eOHuKoB 1o reometpun JI. C. Atanacsna, B. @. byry3osa, C. b.,
Kanomuesa u np./ — 2-e uzn., crep. — Mocksa: [Ipocsemenne, 2023. — 48 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnunoteka LIOK https://edsoo.ru/

LOC Mos IIkona (myschool.edu.ru)
['o6anJIa6 (globallab.ru)

0OI'5—2024: 3aganus, OTBETHI, penieHud (sdamgia.ru
https://www.yaklass.ru/

https://resh.edu.ru

OTKPbITbI GaHK TECTOBbIX 3a4aHuM (fipi.ru)

https://uchi.ru/
https://olymp.academtalant.ru/

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHoBHOE 000pyIOBaHHUE:

1. Jlocka kiaccHasi U MHTEpaKTUBHAs J0cKa (mporpammuoe obdecneuenue (I10),
MIPOEKTOP, KPEIJICHUSI B KOMIUIEKTe )/ MHTepakTuBHAs rmanesns (I10 B kommiekTe)/
pelibcoBasi CUCTEMA € KJIACCHOM JOCKOM M MHTepakTUBHOM nanensto (110 B
KOMILJIEKTE)

2. JlokymeHT-Kamepa

3. MHoro¢yHKIIMOHAILHOE YCTPONCTBO

4. Kowmmbiotep yuutens ¢ nepudepueii (JMIEH3MOHHOE IPOrpaMMHOe oOecriedeHne
(ITO), oOpazoBaTenbHBIi KOHTEHT U CUCTEMA 3AIIUTHI OT BPEIOHOCHON HH(pOpMaLun

5. Tenexka-xpaHUIUILIE HOYTOYKOB C CUCTEMOM MOA3apSAKU

Ob6opynoBaHue, MOITYYEHHOE B paMKax I'paHTa [0 OCHAIIEHUIO 0a30BbIX
0011e00pa3oBaTeIbHbIX OPraHu3alii COBPEMEHHBIMU CPEICTBAMU O0yU€HHUsI U BOCTIUTAHUS
B IIEJISIX MTOBBIIICHUS Ka4eCTBa 00IIEro 00pa3oBaHus, B TOM YHUCIIE Yepe3 UCII0Ib30BAHUE
ceTeBoi (OpMBbI peasin3aiuu 00pa30BaTEIbHBIX MPOTPAMM:

WutepaktusHas nanens (110 B kommiexTe)
PenbcoBast cucrema ¢ Ki1accHOM Tockoi n mHTepakTuBHOM naHesnbto (10 B komruiekTe)
HoyTOyk ni1st yuenuka


https://edsoo.ru/
https://myschool.edu.ru/
https://globallab.ru/ru/
https://oge.sdamgia.ru/?Redir=1&ysclid=lxfom5i3tr609932126
https://www.yaklass.ru/
https://resh.edu.ru
https://oge.fipi.ru/bank/index.php?crproj=BD98FF424631BFE24D6010A4B1266CA8
https://uchi.ru/
https://olymp.academtalant.ru/
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