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2023
INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma 1o reomeTpun pa3padoTaHa Ha OCHOBE:

- Ilpukaza Munnpocsemennss Poccum ot 31.05.2021 N 287 "OO6 yrBepKIeHUU
(denepanbHOro TOCYIapCTBEHHOTO OOpPa30BaTEIBHOIO CTaHAapTa OCHOBHOTO OOIIEro
obpazoBanus" (C UBMECHEHUSMHU U JOTIOJTHEHUSIMH )

- @enepanbHOW  OCHOBHOH  00pa3oBaTeNbHON  MPOrpaMMbl  OCHOBHOTO  OOILEro
o0pa3zoBaHMs, YTBEP)KIECHHON mpuKazoM MuHnpocBemenus Poccum ot 18.05.2023
No 370 «OO6 yrBepkaeHuu ¢enepalbHOH 00pa3oBaTeIbHONW MPOTPAMMBI OCHOBHOTO
o011ero 0opa3oBaHuUs»;

- Tlonoxenuss «O paboyeil mporpamme y4eOHOTO MpeaMeTa, Kypca TOCyIapCTBEHHOIO
OrOKETHOTO 00IIe00pa3oBaTeNbHOrO yupexkaeHus aureil Ne373 MockoBckoro paiioHa
Cankr-IletepOypra « JKOHOMHUECKHH JIUIICH

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3/elIOB IIKOJIBHOW MAaTEMaTUKH, UMEIOIIUN CBOEH
LeNnblo 00ecleYnTh M3y4YE€HHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHUMH M B3aUMHOE
pacrojoKEeHUe, ONUpAacTCd Ha JIOTMYECKYH0, JOKAa3aTEelIbHYH JUHHUIO. [leHHOCTh u3yueHus
reOMEeTpUH Ha YpOBHE OCHOBHOTO 00ILEero o0pa3oBaHMs 3aKIH0YAETCs B TOM, UTO 0Oydarouuics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHue JoKas3aTelbHas JUHUS MMEET Ul YIiyOIEHHOro HM3y4deHHUs
MaTeMaTHUKH.

[lenbto W3y4deHHUsS] TEOMETPUU SIBISIETCS MCIIONb30BaHUE €€ KaK HHCTPYMEHTa Ipu
pEIIEHNN KaK MaTeMaTU4YeCKUX, TaK M IPAKTHUYECKUX 3a/ady, BCTPEYAIOLIUXCS B peajlbHOU
xu3HU. OOy4aromuics A0JKEeH HAYYUThCS ONpPENesTh FeOMETPUUECKYI0 (Urypy, ONUCHIBATh
CIIOBaMU YepTEX MM PUCYHOK, HAWTU IUIOMAAb 3E€MEJIbHOTO0 Y4YacTKa, pacCUUTHIBAThH
HEOOXOAUMYIO [IJTMHY ONTOBOJIOKOHHOTO Kalenss wid TpeOyemMble pa3Mephbl rapaxa st
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMTEIbHAS JIMHUS B U3YYEHUHM T'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyYalolUiicss y4uTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEeabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOAUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb MOJIyYEHHOT'O pe3yibTara.

Oco0eHHOCTh y4eOHOro Kypca yriyOoJE€HHOTO M3ydyeHHs] T€OMETPUU COCTOUT B TOM, YTO
oOyyaromuecs: He MPOCTO 3HAKOMSTCS C ONpeAEIEHHBIMUA OHATHAMM, @ YBEPEHHO OBJIAJCBAIOT
umu. CyllecTByroMe TEMbl MporpaMMmbl 0a30BOT0 Kypca I'€OMETpUM M3y4aloTcsi Ha Oosee
rIyOOKOM ypOBHE, a oOydvaromuecs NpUOOPETaroT yMEHHUs, MOMOTAlolMe WM YBEPEHHO
IIPUMEHATH CBOM 3HAHUS HE TOJBKO B MAaTEMATHUKE, HO U B CMEXKHBIX IIPEAMETAX, NPEXKIE BCETO
¢u3uke M HH(POpMATHKE, a TAKXKE IOJb30BATHCS IOJYUYEHHBIMH 3HAHUAMHU TPU PEIICHUH
MPAKTUYECKHX 3ajau.

YYEBHUK

Marematuka. ['eomerpusi: 7-9- kmaccel: 6a30Bblif ypoBeHb: yueOHuK. ArtanacsH JI.C.,
ByryzoB B.®., Kagomues C.b. u npyrue. 14-e uznanue, mepepaboTaHHoe. AKIMOHEPHOE
obmectBo “U3marensctBo “IIpocBemnieHune.

CormacHo yueOHOMY TulaHy B 7—9 Kiaccax HW3ydaeTcsl YIIIYOJIEHHBIM y4eOHBIM Kypc
«I'eomeTpusi», KOTOPBIA BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pasnensl coaepxkanus: «Hauana
reomerpun», «TpeyronbHuKn», «OKpyKHOCTbY»,  «YerbipéxyronbHukn», «llomobuer,
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«DOneMeHTsl TpuroHometpum», «llmomamuy», a Takke «Merom KoopAWHAT», «BeKTOphI»,
«[IpeobOpa3oBaHUS TIOCKOCTH.

Ha u3ydenue yuebnoro kypca «I'eomerpus» orBoautcs 272 daca: B 7 kiacce — 68 yacoB
(2 yaca B Heaenmo), B 8 kiacce — 102 vaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETIIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC

HauaJjia reomerpun

Hcropust BO3HUKHOBEHMsSI W pa3BUTUA TeoMeTpuu. HauanbHble NOHATUS TE€OMETPHH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcrome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

BzaumHoe pacnosioxkeHne Toyek Ha npsamoul. M3MepeHue IIMHBI OTpe3Ka, PacCTOSHUE
MEXIY TOUKaMHU.

[Tonynnockocts U yron. Buasl yrioB. M3mepenue BenuuuH yrioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble M NEpHIEHIUKYISpPHBIE IpsiMble. PaccTosHMEe OT TOYKM 110
npsmoid. buccekrpuca yria.

Jlomanas. Bugel nomasbix. JnumHa < somaHoil.  MHoroyroisHuku.  [lepumerp
MHOroyrojibHuka. [IoHATHE 0 BBINYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUN.

TpeyroibHuKu

Bunbr TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, PsIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpeHHBIE, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTrOJIbHUKA.

PaBencTBo TpeyronpHuKOB. IlepBBII M BTOpPOMl NpPHU3HAKH PaBEHCTBA TPEYTOJbHHUKOB.
PaBHOOeipeHHbIE TPEYrodbHUKM M UX cBoicTBa. Ilpu3Hak paBHOOEAPEHHOIrO TPEyroJbHUKA.
Tperuit npu3HaK paBeHCTBA TPEYTOJILHUKOB.

CooTHoIIeHNs MEXy CTOPOHAMU M yriaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHncTBO 0 AyIMHE TOMaHOM.

Cummerpuunsble ¢purypbl. OCHOBHBIE CBOMCTBaA oceBoi cummerpuH. [IpumMepsl cummerpun
B OKPY’KaOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjI0OB MHOTOYTOJIbHUKA

[TapayienbHOCTh MNpPSIMBIX, UCTOPUYECKHE CBEIAEHUsA O TmocTynare EBkiMIa u 0 poiau
Jlo6aueBCKOro B OTKPBHITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPHU3HAKU MapauledbHbBIX
npsimblx. CyMMa yrjoB TpeyrojibHHKAa. BHemHue yribl TpeyrosbHMKa. CyMMa BHYTPEHHHX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIHHUX YTJIOB BBITYKJIOIO MHOI'OYTOJIbHHUKA.

IIpsimoyroJibHbIe TPEYIrOJIbHUKHU

[TpusHakyu paBeHCTBa MPSMOYTOJBHBIX TPEYroJbHUKOB. lleprneHaukynsp M HakIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTOJbHHMKA, IPOBEAEHHOW K TUIOTEHY3E.
[IpssAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

Oxpy:xHOCTH

[ToHSATHST OKPYKHOCTM M Kpyra. OJIEMEHTBl OKPY)KHOCTM W Kpyra: LEHTp, Ppajuyc,
JUaMeTp, XOopJa, UX CBOMCTBA. B3auMHOe pacronoxeHne OKpyKHOCTH U npsimoi. KacarenpHas
U cekymas K OKpyxHocTH. OKpyKHOCTb, BIHMcaHHas B yroi. [Ipocreiimme mocTpoeHUs c
MTOMOIIBIO UPKYJISA U TUHEHKH.



I'eomeTpuuyeckne MecTa TOYEK

[ToHATHE O TEOMETPUYECKOM MeCTe€ TOYEK. [IpuMepbl reoMeTpuuecKMxX MECT TOYEK Ha
IJIOCKOCTH. buccekrpuca yria u cepeiMHHBIA MEPIEHAUKYISIP K OTPE3KY KaK reOMETpUYECKUe
MecTa ToueK. OnucaHHas OKPY)KHOCTb TPEYroJIbHUKA, €€ LHEeHTP. MeTol reOMETPUYECKUX MECT
TOYEK NPH PELICHUH T€OMETPUUYECKHUX 3a1a4.

IHocTpoeHusi ¢ MOMOIIBIO NUPKYJIA U JIUHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEHMIINMX MOCTPOEHUHM, ATambl 3aJadyd Ha
MIOCTPOEHUS, PEIICHHE 331a4 HAa TOCTPOEHUE HUPKYJIEM H JINHEUKOM.

8 KJIACC

YeThIpEXyroabHUKHA

[TapannenorpamMM, ero mnpu3Haku M cBoicTBa. [IpsMoyroiabHMK, pomO, KBajpaT, HX
npu3Haku W cBoiicTBa. Tpamenusi. PaBHoOenpeHHast Tpamenusi, €€ CBOMCTBa W NPU3HAKH.
[TpstmoyronbHast Tpaneuust. CpeaHsis JIMHUS Tparenuy.

Cpenssisi mMHHS TpeyroJlbHHKAa. MeTox yABOEHMs MEIHaHbl TpeyrosbHHKa. Teopema o
[IEPECEYCHUH MEMaH TPEYrOJbHUKA.

Teopema @arneca, TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema Bapunbona mius
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxo0ue

[Tomobue TpeyrosbHUKOB, KOAPGUIMeHT mogaoous. [Tpu3Haku mogo0us TpeyrojibHUKOB.
[TpumeHeHne no100us IPU PEeLIEHUH T€OMETPUUYECKUX U TPAKTUUECKUX 3ajau.

Ilnomann

[Tonsatue o mmomaau. CaoiicTBa Iwiomaneil reomerpuueckux ¢uryp. IIpocreiimue
dopMyinbl Ui IJIOLIAAM TPEYroJIbHMKA, Mapajuiesorpamma, pomba u Tpaneuuu. llnomanu
no100HbIX (puryp. OTHOIIEHKE TUIOIAaIel TPEYT OJIbHUKOB.

Teopema Ilngaropa

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa nmpu permeHuM MPAKTUYECKUX
3azad.

DJieMeHTbl TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC U KOTAaHI'€HC OCTPOrO yria IMpsIMOYIOJbHOTO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°. IlpomopuuoHaibHbIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl U 4eTBIPEXYTOJILHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

BrircanHble M LIEHTpAJIbHBIE YIJIBI, YTOJI MEXKIY KacaTelIbHOW M XOpAOW. YTIBl MEXIY
XOpAaMM M CEKyIUMMH. BrnucaHHble ¥ ONMCAaHHBIE OKPY)XHOCTH TpPEYTOJIbHMKA U
4yeThIpEXYroibHUKU. CBONCTBA M TPU3HAKM BIHMCAHHOTO 4YETHIPEXYrosibHUKa. B3anmHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KkacaTtelbHbIE K JBYM
OKPYXHOCTSIM.

9 KVIACC

Pemenue TpeyroibHNKOB
Cunyc, kocunyc, TaHreHc yrioB or 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TokaecTBo. PopmyIbl npuBeneHus. Pemenne TpeyroinbHUKOB. Teopema KOCHHYCOB U TeopeMa



CHUHYCOB. PellleHne mpakTHYecKHX 3aJad C HUCIIOJIb30BAHMEM TEOPEMBbI KOCMHYCOB M TEOPEMBI
CHUHYCOB. Pemnienue 3a1a4 reoMeTpUIE€CKON ONTUKH.

Tpuronomerpuyeckue GopMyIbl IS TUIOMIAIU TPEYTrolbHIKA, TapajuieIorpaMma, pomoa,
tpaneuuu. @opmyina ['epona. @opMyia MIOMIAANA BBITYKIOTO YETHIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB

Xopapl U OJOOHBIE TPEYrOJIBHUKH B OKPYKHOCTH. TeopeMa o MpoU3BeIEeHHH OTPE3KOB
XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.
[Ipumenenue npu pelreHun reoMeTpudeckux 3agad. Teopemsl UeBbl u Menenas. Ilonsarue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHUEe TPAMON Ha IUIOCKOCTH. YTJIOBOW KO3(pduumeHT u CBOOOTHBIA WieH, UX
reoMerpuueckuil cmbicia. [lapaniaenbHOCTh U MEPIEHIUKYISIPHOCTh HPSIMBIX (Yepe3 yrioBOM
koa(durmeHr).

VYpaBHEeHHE OKpYKHOCTU. HaxoxzacHue IiepecedyeHud OKpPYXKHOCTEM U IPSIMBIX B
KoopauHatax. Popmyna paccTOsSHUS OT TOUYKM 10 mnpsimoi. [lnmomanp napamienorpaMma B
KOOpJMHATaX, MOHSATHE 00 OpUEHTHUPOBAaHHOH Momaau. [lpuMeHeHue meroga KOOpAWUHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7auax.

BekTops!

BexTops! Ha minockoctu. CliojkeHUE W BBIYMTAHUE BEKTOPOB — IpaBUiIa TPEYroJibHUKA U
napajuiejgorpamMma. YMHOKEHHE BekTopa Ha uucio. Koopaunatel Bektopa. CrokeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKMCIIO B KoopAuHaTax. [[puMeHeHne BEKTOpoB B
¢du3HKe, EHTp Macc.

[Tonsitme o OGasuce (Ha TwIocKOoCcTH). PasmoskeHuss BekTopoB 1o Oasmcy. CkansipHOe
MIPOU3BEJICHUE BEKTOPOB, FTEOMETPUUECKHUI CMBICI U BBIPAKEHUE B JIEKAPTOBBIX KOOpAMHATAaX.
JucTpuOyTUBHOCTD CKaJsipHOTO Ipou3BeneHus. CKalaspHOEe MPOU3BEACHHUE U MPOCLUPOBAHHUE.
[IpyMeHeHre CKalSIpHOrO MPOW3BEACHUS BEKTOPOB JUIsl HAXOXACHUS JJIUH U YyrioB. Pemenue
F€OMETPUUECKUX 3ajjau C IOMOILBIO CKAJIIPHOTO NMPOU3BEACHHUS.

JITHHA OKPYKHOCTH M IJIOIIAAb KpPyra

[TpaBuiibHBIE MHOTOYTONIBHUKH. JlJIMHA OKpyX)HOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra, cekropa, cermMeHnra. Hcropuueckue
CBEZIEHMsI 00 U3MEPEHNH JJIMHBI OKPYKHOCTH U IUIOIIAAN KpYyTa.

JIBHKEHUS IJIOCKOCTH

LlentpanbHas cumMmetpusi. lLlenTpanbHOo-cuMMeTpuuHble ¢urypsl. [loBopotr. OceBas
cuMMeTpust. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslil mepeHoc.

[TonsiTue aBuxeHuss U ero cBoiicTBa. PaBeHcTtBo Quryp. IlposiBienus cummeTpuu B
OpUpOJie, JKUBOIUCH, CKYIbNType, apxurekrype. Kommosumum 1BuxeHu# (mpocreiiimune
npuMepsl). [IpumMeHeHne B reoMeTpuieckux 3a/1a4ax.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHS» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUSI MPOTrpaMMbl MO MAaTEMATHKE XapaKTEPU3YIOTCA B
YacTu:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

NpOSIBICHUEM HHTEpeca K NPOLUUIOMY W HACTOSAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCHMCKHX MATEMAaTUKOB U POCCHUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHHI B IPYrUX HayKax U MPUKIaIHBIX
chepax;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHUKEHUU
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCer
JKU3HH JIJIS1 YCTICITHOM Mpo(eCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIAMBUAYAIbHONW TpaeKTOpuM 0Opa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CITOCOOHOCTBIO K SMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUH, YMEHUIO BUACTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIINEN B NEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MNPHUPOAbI U 0OIIecTBa, MOHUMAHUEM
MaTeMaTHUYeCKON HayKH Kak c(epsl 4YelOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTUA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KakK CpEJICTBOM IIO3HAHUSI MHpA, OBJAJCHUEM HaBBIKAMHU HCCIEI0BATEIHCKON
JIeATeIIbHOCTH;

6) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHMA  KYJIbTYPHI 3I0POBbSI H
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3JJOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OITMOKY M TAKOTO )K€ MpaBa IPyroro 4eI0BeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUU JUIsl pelleHus 3ajgad B 00JacTu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aIBbHOTO XapaKTepa SKOJOTUUYECKHUX
npo0JieM U myTel UX peleHus;



8) aganTannu K M3MEHSIOUMIMMCSH YCJIO0OBUSM COLNMAJIBHON ¥ IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTHUYECKYIO ACATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTBCS Y APYTHUX
Jrofed, mpuodpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIC 3HAHMSA, HABBIKM U KOMIIETCHIIMU U3
OIbITA JIPYTHX;

HEOO0X0AUMOCTBI0O B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (OPMYIHPOBATH HJCH, MOHATHS,
TUNoTe3bl 00 00BEKTaX U SBJIECHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JE(PULNTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE DPELIEHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTare ocBoeHUs MPOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuaromerocss OyayT cQopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKkTEepU3yIOLIMEeCs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABATEIbHBIMU  JCHCTBUSAMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSIMHU W YHUBEPCAJIBHBIMU PETYJIATUBHBIMU
JEUCTBUSIMU.

Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISIBJISITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMYyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIPUHUMATh, (OpPMYJIHpPOBaTh U MPeoOpa3OBbIBATh CYKIEHUS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUUs B (akTax,
JNaHHBIX, HAOMIOJEHUSX U  YTBEPKICHUSX, TMpeajsaratb KpUTEPUH JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM (IpsMbIE U OT MPOTUBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4YeCKUX (aKTOB, BBICTpaUBaTh
apryMeHTaluI0, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJ MaTEMaTHYECKON
UHIYKIH, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CrHoco0 pemieHus YydeOHOM 3adauu (CpaBHHMBAaTh HECKOJIbKO BapHAaHTOB
pemieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).
ba3osrble uccienoBare/bCKue 1eHCTBHA!

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUNA HHCTPYMEHT MO3HaHUA, (POPMYIHPOBATh
BONPOCHI, GUKCHUPYIOLIKE POTHBOpPEUHE, TPOOIIEMY, CAMOCTOSITEIHHO YCTaHABIUBATh UCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY AKCIEPUMEHT, MCCIEA0BAaHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEM OOBEKTOB MEXIY
coboii;



CaMOCTOSITENILHO (OPMYITUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUSI, HWCCIICIOBAHMs, OJKCIEPUMEHTa, OIICHUBATh JOCTOBEPHOCTh IONYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIABUTATH MPEANIOIOKECHUS O
€ro pa3BUTHHU B HOBBIX YCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIS
pEIICHUS 3a1a4H;

BBIOMPATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH W HMHTEPIPETUPOBATH HHQPOPMAILIUIO
pa3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

BEIOMpaTh (hopMy TpelCcTaBiICHHsS WHGOPMAIMU W WJUTIOCTPUPOBATH PEIIaeMbIe 3a7adu
cXeMaMHu, JuarpaMMaMu, HHOW TpauKoil 1 MX KOMOHWHAIIUSIMH;

OIICHUBAaTh  HAAE&KHOCTh HMHPOPMAIMM IO  KPUTEPHUSAM, TPEIJIOKCHHBIM  WJIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHHKaTHBHBIE YHUBepPCaJbHbIE YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXKJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOACHEHHWS IO XOIy pEUIeHHS 3aadd, KOMMEHTHPOBATH IIOJIYYCHHBIH
pe3ysbTar;

B Xoj€e OOCYX/eHHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBbI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAIIEJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATh CBOH
CYXJIEHUS C CY)KACHUSMHU JPYTrHUX YYaCTHUKOB JWAIIOTa, OOHAPY>KUBATh PA3IU4ME U CXOJICTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIHpoBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

IPEICTaBIATh PE3yJIbTaThl pEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOEHHOCTEH ayAUTOpUH;

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHYyaIbHON pabOThI MpH
pelIeHUH Y4eOHbIX MaTeMaTH4YecKHX 3ajiad, MPUHUMAaTh IeJb COBMECTHOM JesTelNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacTpeessiTh BUIBI Pa0dOT, TOTOBApUBATHCA,
o0cyxJaTh MpoOIecC U pe3yabTaT padoThl, 000011aTh MHEHHS HECKOJIBKUX JIIOEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATb CBOM JEHCTBUS C
JIPYTUMH 4YJI€HaMH KOMAaHJIbI, OIICHWBAaTh Ka4eCTBO pe3yJibTaTa M KadyeCTBO CBOETO BKJIA/Ia B
OOIIMI pe3yNbTaT MO0 KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:
BBIABJIATH HpO6HeMBI JJIA pemiCHuA B JKN3HCHHBIX u yqe6HBIX CUTyaluAix,
OpPUEHTUPOBATHCS B PA3NUYHBIX MOAXOAaX MPUHATUS PEIICHUH (MHIUBUIYATbHOE, TPYIITIOBOE);
CaMOCTOSITENILHO COCTABJISITH IJIAH, aITOPUTM PEIIeHUs 3a1auu (WA ero 4acTh), BHIOMpaTh
croco0 pemeHUs ¢ YYETOM WMEIONMXCS PECYPCOB W COOCTBEHHBIX BO3MOYKHOCTEW,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yU€TOM HOBOI HHQOPMAIIHIH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:
BIIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca U pe3yibTara pelieHus
MaTeMaTU4YeCcKOH 3a7aun, CAMOMOTHUBAIIMM U PEQIIEKCUH;



IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IIPHM PEIICHWH 3aladd, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATb COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH ITOCTABICHHOM L€ M YCIOBHUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS 1I€JI, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BbIp@KaTh SMOLIMU IMPU M3YYEHUU MATEMATUYECKUX OOBEKTOB U (PaKTOB, J[aBaTh
SMOLIMOHAJIbHYIO OLICHKY PELICHUs 3aJauu.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydenus B 7 kjacce o0yyaromuics MOJyduT caelyrolue NpeIMeTHbIC Pe3yIbTaThI:

Pacnio3HaBaTh H3yueHHbIE TI€OMETpPUYECKHE (UIYpbl, ONpPENeNsATh HUX B3aUMHOE
pacroyio’)keHne, MU300pakaTh T€OMETPHUECKHE (UTYPHI, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3anaun. M3MepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3a1auv HAa BBIYUCIICHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY W OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH NPEAMETOB B pPEajbHOU
KU3HH, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasnmyare pasmepsl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

Ctpouts 4epTeku K FeOMETPUYECKUM 3a/1adaM.

[Tosmp30BaTbCs IpU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, MHCIIOJIB30BATh IPU3HAKA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

IIpoBONTE JIOTHUECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaTbesd NpU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSAMOYIOJbHOIO TPEYrOJbHUKA, B pEIICHUU
r€OMETPUYECKUX 3a1a4.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapaieIbHOCTh MPSMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemats 3a1aum Ha kieryaroit Oymare.

[IpoBOAMTH BBIYKMCIEHUS M HAXOAWTh YHCIOBbIE M OYKBEHHbIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MNpH IEPECEYEHUH J[IBYX HapaielIbHbIX
HNPSMBIX CEeKyIIel. PemaTe mpakTuyeckue 3aa4i Ha HaX0KJICHHE YTIIOB.

Bnaners monsatuem reomerpudeckoro mecra touek (I'MT). Omnpenensite OuccekTpucy
yrila Y CEepeAUHHBIM TEPHEHIMKYIAp K OTpPe3Ky Kak TIeOMETPUYECKHEe MeCTa TOYeK.
[Tons3oBaTbess moHATHEM reoMeTpudeckoro wmecra Touek (I'MT) mnpu  nokasaTtenbcTse
T€OMETPUYECKUX YTBEPKICHHUM U IPU PEIICHUH 3a/1a4.

@opMynMpOBATH ONPEACIICHHUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJECTh HX CBOMCTBAMU. YMETh JOKa3blBaTb M INPUMEHATb 3TH CBOMCTBA IIpU
peLICHUH 3a/1a4.

BrageTe MOHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHHMKA OKPYKHOCTH, YMETh HaXOJIUTh €€
ueHTp. JlokaspiBaTh M HCIOJIb30BaTh ()aKThl O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYroJbHHKA
[IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIC MNEPHEHAUKYJAPBl K CTOPOHAM
TPEYroJIbHUKA [IEPECEKAOTCS B OJHON TOUKE.

Brmanete mnoOHATHMEM KacaTeNbHOM K  OKPY/KHOCTH, IIOJb30BAaThCSI TEOPEMOU O
NEePNEHAUKYJISIPHOCTH KacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOUYKe KacaHus. Jloka3bpIBaTh
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PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHON TOYKH, U IIPUMEHSATH
3TO B PELIEHUHU T'€OMETPUUECKHUX 3a]1a4.

Jloka3piBaTh M NPUMEHATH NPOCTEHININE I€OMETPUYECKHE HEPABEHCTBA, MOHMMATh MX
IIPAKTUYECKUNA CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUS C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

K koHI1y 00y4enus B 8 kjiacce 00y4yaronuiics Moxy4uT CeIyroIie peAMETHbIC Pe3yIbTaThl:
Pacnio3naBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, IOJIb30BATHCS HX
CBOICTBaMM TMIpH pEIIEHUU TEeOMETPUYECKHX 3adady. Pa3nuuaTh MNpU3HAKU U CBOMCTBA
napajienorpaMma, pom6a M HpSMOYTOJbHUKA, OKAa3blBaTh UX W YBEPEHHO NPUMEHSTH NPH
pEILIEHNU T€OMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOICTBA TOYKM IEpEeCEUEeHHs] MEIUaH TPEyrojibHWKa (LIEHTpa Macc) B
pelleHny 3ajay.

Bnagers nonstuem cpeaHel JMHUM TPEYrOJIbHUKA M TPAlELUH, IPUMEHITh UX CBOWCTBA
IpU peUIeHUH TreoMeTpuueckux 3aaad. lcmonws3zoBaTh Teopemy aneca U TEOpeMy O
MPOMOPLUOHANIBHBIX OTPE3KAX, MPUMEHSTh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

Pacno3naBaTh LIEHTpallbHO-CUMMETPHYHBIE (DUTYPBI M KCIIOJIB30BaTh MX CBOMCTBA MpU
peLIeHNH 3a]1a4.

Bnagers  moHATHMSMH  TOAOOMS  TPEYrOJIBHHUKOB,  KOX(pQHUIHMEHTAa  TOHOOHS,
COOTBETCTBEHHBIX  DJIEMEHTOB TMOJOOHBIX TPEYroJbHUKOB. MMeTh mpelacTaBieHHE O
npeoOpazoBaHuu MoaoOMsT M O MOAOOHBIX ¢urypax. Ilomp3oBaThCs MpU3HAKAMU TMOAOOHS
TPEYrOJIbHUKOB NPU PEIICHUH T'€OMETPUYECKUX 3ajad. Jloka3bIBaTh U NPUMEHATH OTHOIIEHUS
IPONOPLUMOHAIILHOCTY B NPSMOYIOJbHBIX  TpeyrosbHukax. [lpumensts mnogoOue B
MPAKTUYECKHX 3a7auax.

BeiBomuTh W UCHONB30BaTh MpocTeiiimme (GopMynbl Afd IJIOM@AAM TPEYroJbHUKA,
napajuiejgorpamMma, pomba u Tpanenuu. BerauciaTe (pazauyHBIME - CHIOCOOAMH)  TIJIOIIATH
TPEYrojibHMKa ¥ IUIOIAAM MHOTOYroJIbHbIX ¢uryp (mosb3yach, TIle HEOO0XOIUMO,
KaJIbKYJIATOpPOM). 3HAaTh OTHOIIEHHUE IUIOMAAeH MOJOOHBIX (UTyp M HNPUMEHSTH NMPH PELICHUU
3azna4. [I[puMeHATH MONy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoi Iludaropa mns pemeHUs reoOMETPUYECKHX M MPaKTHYECKUX
3ana4. CTpouTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3aJadyaX, CaMOCTOSITEIbHO JesaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnaners NOHATHEM BIMCAHHOTO M LEHTPAJIbHOIO YIVIA, YIJla MEXKAYy KacaTelIbHOM U
XOpJIOM, ONMCAaHHOM W BIHCAHHOMW OKPYXHOCTH TPEYrOJIbHUKA M YETBIPEXYTOJIbHUKA,
MPUMEHSTh X CBOWCTBA IIPU PEILICHUH 3ajau.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIIEHHUS C TPUMEHEHHEM 1101001
Y TPUTOHOMETPUH (TOB3YSICh, I'71€ HEOOXOUMO, KAJTBKYJIATOPOM).

K koHiy o6yuenus B 9 kjacce o0yyaromuics MONyduT CaeyIoIue NpeIMeTHbIE Pe3yIbTaTh:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C MX IOMOUIBIO
pa3jNyHble  3JIEMEHThl  MPSAMOYTOJBHOTO  TPEYTrOoJbHHKA  («pEHIeHHe MPSIMOYTOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJNbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUM.
[Tonp3oBaTbest popMysiaMu NMPUBEIEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJCHHSI COOTHOIIEHUH MEXTy TPUTOHOMETPHUYECKUMH BETUYMHAMHU.
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Jloka3biBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTh UX JUIsI HAXOXKICHHS
pa3IUYHBIX  3JIEMEHTOB TPEYroJbHUKA («PEIIEHHE TPEYroJbHUKOBY), TpPU  PELUICHUU
F€OMETPUUYECKHX 3a1a4. [I[puMeHsATh Mony4eHHbIe 3HAaHUS [IPU PEIICHUH TPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 33/Ja4ax Ha HAXOXKJICHHUE IUIONIA/H, BBIBOJUTH U BIAJETh
TPUTOHOMETPUUYECKUMH (popMylamMH sl TUIOIIAAM TPEYrojbHUKA, MapajuiejorpaMmma, poMoa,
Tpamnenuu, BHIBOAWTH M MPUMEHATH Gopmyny ['epoHa u Gopmyny s IMJIOMAAH BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HMmeTp npeacTaBiaeHue O TOMOTETUH, IPUMEHSATH B IPAKTUYECKUX CUTYyalUsX.

Hcnonb3oBatk Teopemsl UeBbl 1 MeHenast Ipyu peleHnu 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIUMCAHHBIX YIUIaX, YIVIaX MEXAY XOpJaMu (CEKYIIUMHU) U yTIie
MEK/ly KacaTeJIbHOW U XOPAOU NIPHU PELIEHUN T'€OMETPUUYECKUX 3a1a4. /Joka3pIBaTh U IPUMEHSATh
TEOPEMBI O NMPOMU3BEAECHUHM OTPE3KOB XOpJ, O NPOU3BEIACHUU OTPE3KOB CEKYIIHUX, O KBaApare
KacaTeJIbHOM.

Bnanere moHsTHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM MpPSIMOil Ha
IUIOCKOCTH. Brasiets MOHATHSIMHU yriIOBOTO K03(uimeHTa u cBOOOAHOTO WiIeHa, TOHUMATh UX
TEOMETPUUECKUN CMBICT U CBSI3b YIIIOBOro Kodd¢uiMeHTa ¢ BO3pacTaHUEM U YObIBaHHUEM
JUHEHHONW (QyHKIMH. YMeTh pelaTh METOAOM KOOpPAMHAT 3aJaud, CBS3aHHBIE C
NapaJUIeIbHOCTBI0 U MEPHEHIUKYISIPHOCTBIO TPSIMBIX, MEPECEUCHUEM MPSIMBIX, HAXOXKIECHUEM
TOYEK I1EPECEUCHUSI.

BbIBOIUTE U BaE€Th ypaBHEHUEM OKPYKHOCTU. Mcmonb30BaTh METOA KOOpPAMHAT IS
HAXO0XJICHUS MIepeceYeH OKpYKHOCTE! U MpsIMbIX. Bragets popmynamu pacCTOSHUS OT TOUKH
JI0 TIPSIMOH, IIJIOLIAAM NapajieorpaMMa B KOOpAUHATaX, UMETh MOHATHE 00 OpUEHTHUPOBAHHON
wiomanu. [lonb3oBaTbecs METOAOM KOOPAMHAT Ha IIOCKOCTH, HMPUMEHATH €ro MpU PELICHUU
FEOMETPUUYECKUX W TNPAKTUYECKUX 3anad. [IpumeHsATh MeToJ KOOpAMHAT B MPaKTHUKO-
OPUEHTHPOBAHHBIX FT€OMETPUUECKHUX 3a7auax.

Binaners moHsiTHeM BekTOpa. YMETh CKJIAJbIBaTh M BBIYUTATh BEKTOPHI, YMHOXAaTh Ha
YHCIIO, BJIAJETh NpaBWIAMU TpPEYroJbHHKAa W MapajuiesorpamMma. BiageTs npakTHUECKUMU
WHTEpPIpPETAlMsIMU BEKTOPOB. YBEPEHHO IIOJIb30BaThCA KOOpJAMHATAMHM BeKTOpa. BraneTts
CJI0’)K€HHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA HA YHCIIO B KOOPJAUHATAX.

Nmets mpeacraBienue o 6asuce (Ha MIOCKOCTH). PackianpiBaTh BEKTOpPHI MO 0Oa3ucy.
PacknanpiBaTh BEKTOpPHI CHJI C TOMOIIBIO TMPOCHUPOBAHUS U  TPUTOHOMETPUUECKHX
cooTHomeHuH. [I[puMeHSITh MOTy4YeHHbIE 3HAHUS B IPOCTEHIINX PU3NIECKUX 3a/1adax.

BnaneTs noHsATHEM CKaJISpHOTO MPOU3BEAEHUS BEKTOPOB, IOHUMATh €r0 FT€OMETPUUECKUI
CMBICI ¥ YBEPEHHO TIOJIb30BAaThCSA €ro BBIPAKEHHEM B JEKApTOBBIX KOOpJWHATaX. 3HATh
JTUCTPUOYTUBHOCTh CKAJIIPHOTO TMPOU3BEACHHUS U €ro CBsA3b C MpoenupoBaHueM. [IpuMeHsTh
CKQJIIPHOE MPOU3BEJCHUE BEKTOPOB ISl HAXOXKJEHUS IJIWH U YIJIOoB. Pemate reomeTpuueckue
33/1aud C TOMOINBIO CKaJspHOTO Mpou3BeleHUs. Mcronb30BaTh CKaJsipHOE MPOU3BEICHUE
BEKTOPOB B alredpandeckux U (pU3MUecKux 3aJadax.

BrnaneTs moOHATHSMU TIPaBUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI JTYTH
OKPY>KHOCTH W DPaJIMaHHOM MeEphl yIila, BBIUUCIATH IUIOIMIAJb Kpyra u ero yacted. [lonumats
cMbIC] yKcna . [IpuMeHATh MoNydeHHbIE YMEHUS NP PEIICHUH MPAKTUYECKUX 3a]ad. 3HaTh
HCTOPUYECKHE CBEJICHUS 00 M3MEPEHHUH JUITUHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

Hmets mpencraBieHue o0 MpeoOpa3oBaHUM IUIOCKOCTH, O JABMKeHUsX. HaxomuThs ocu,
HEHTPbl CUMMETpHH (Uryp, LEHTPHl TOBOPOTA, HAXOAUTH KOMIIO3HUIIMH MPOCTEHIINX
npeoOpazoBaHuil. [[puMeHsTh ABMKEHUS TUIOCKOCTH MPHU PEIICHHH T€OMETPUYECKHX 3a7ad.
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HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA IMPAKTUKC — CTPOUTHL MATCMATUYCCKHUEC MOICIN IJIA
3aa4 peaHBHOﬁ JKU3HHU U NPOBOAUTH COOTBCTCTBYIOIIUC BHIYHUCICHUA C MIPUMCHCHUCM HOI[OGI/I}I
U TPUTOHOMETPHUUECKUX (DYHKITHH (MTOTB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne KoumyecTBo yacos DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTeIbHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
n/n Bcero KonTtpoJbHbie pecypcbl
NpOrpamMmbl
padoThI
o POIII. Ypokl. IIpsimast 1 0Tpe30K.
Hauana reomerpuu. IIpocreimme .
P P . https://resh.edu.ru/subject/lesson/7284/start/250330/
1 reoMeTpuueckre GUrypsl U UX CBOMCTBA. 18 1
Ypok 2. JIyu u yrod.
VsMepenne reoMeTpUEeCKUX BENHIHH https://resh.edu.ru/subject/lesson/7283/start/250505/
VYpok 9. TpeyroyibHuUK.
https://resh.edu.ru/subject/lesson/7292/start/305760/
2 TpeyronbHuKH 12 1 Vpoxk 10. [lepBrlii mpu3HaK paBeHCTBA
TPEYrOJIbHUKOB.
https://resh.edu.ru/subject/lesson/7294/start/297975/
3 [TapamnensrocTs. CymMma yriioB 11 1 Vpok.18. [TapauienbHble IPsMBIE.
MHOTOYTOJIbHUKA https://resh.edu.ru/subject/lesson/7299/start/296526/
VYpoxk 25. IIpssMoyrosibHbIE TPEYTOJIbHUKH.
4 [TpssMOYTOJIbHBIE TPEYTOJILHUKH 5 https://resh.edu.ru/subject/lesson/7309/start/300528/
VYpok 24. CooTHOIIEHHS MEX1Y CTOPOHAMU U
5 I'eomeTpuueckne HepaBeHCTBA 3 1 YTIIaMH TPeYrolbHuka. HepaseHeTso
TPEYroJIbHUKA.
https://resh.edu.ru/subject/lesson/7307/start/271519/
OxpyxkHOCTb. ['eoMeTpryecKue MecTa TOUEK. v 16.0 3
6 v 10 1 PpoK 16. OkpyKHOCTB. 3a/1a4H Ha TIOCTPOCHHE.
OCT?OCHM © TIOMOTHBIO THpIyIA 1 https://resh.edu.ru/subject/lesson/7289/start/296456/
TUHENKU
TToBTOpeHHe, 060BIIEHH e, CHCTEMATH3AIIS VYpok 34. 3anumaTenbHbIE 3a/1a4U. HT?I‘OBOC
7 y 9 1 006001IeHNE ¥ CHCTEMATH3ALHs 3HAHHIA.
SHatH https://resh.edu.ru/subject/lesson/7310/start/297156/
OBUIEE KOJIMYECTBO YACOB 68 6
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https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7292/start/305760/
https://resh.edu.ru/subject/lesson/7299/start/296526/

8 KJIACC

Ne HanMeHoBaHMe pa3jeioB U TeM KosmyectBo yacos DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
n/n IporpamMmmasl Bcero KOHTPOJ’ILHLIC pecypcChl
padoThI
POIII. Ypok 1. MHOTOYTOJIbHUKH.
YUeThIpEXYroIbHUKA.
1 [P —— 99 1 https://resh.edu.ru/subject/lesson/1497/start/
pexyro VYpoxk 2. [Tapamienorpamm. CBoiicTBa
napajujienorpamMmma.
https://resh.edu.ru/subject/lesson/1499/start/
VYpox 16. Onpenenenue mogoOHBIX Guryp.
2 ITogobue 16 1 OTHoleHue momaaei nogooHbIX Guryp.
https://resh.edu.ru/subject/lesson/2014/start/
VYpok 9. IInomazns. [Inomaas npsiMoyroabHUKa.
3 IT 16 1 .
Hotat https://resh.edu.ru/subject/lesson/1484/start/
Teopema [Iudaropa u Hauana VYpok.13. Teopema [Tudaropa.
4 18 1 .
TPUTOHOMETPUHU https://resh.edu.ru/subject/lesson/1490/start/
VYTrabl 1 4eTBIPEXYTOJIBHUKH, CBSI3aHHBIE C VYpok 32. BnucanHasi OKpyHOCTb.
5) 20 1 )
OKPYXHOCTBIO https://resh.edu.ru/subject/lesson/2023/start/
VYpok 34. [ToBTOpUTENHEHO-00001aI0IIUI YPOK 110
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 10 1 TeMe «OKpY>KHOCTBY.
3HAHUHN https://resh.edu.ru/subject/lesson/2022/start/
OBUIEE KOJIMYECTBO YACOB 102 6
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https://resh.edu.ru/subject/lesson/2022/start/

9 KJIACC

Ne HaumenoBanue pa3jaejioB H TeM KounuectBo yacos
JyiekTpoHHBbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/n MPOrpamMmmbl Bceero KonTposibHbIe
pecypchl
padoThI
POIII. Ypok 13. Pemienue TpeyroabHUKOB.

1 Pemenue TpeyronbHUKOB 22 1 W3meputenbHbie pabOTHI.
https://resh.edu.ru/subject/lesson/2040/start/
Ypok 16. Onpenenenue mogo0HbBIX

2 O p— 12 1 TpeyrojabHUKOB. OTHOIIEHNE TUIOIIA 1N
MOI00HBIX TPEYTOJIHHUKOB.
https://resh.edu.ru/subject/lesson/2014/start/
Vpoxk 8. CBs3p MeXAy KOOPAMHATAMH BEKTOpA.

3 MeTto1 KoopAWHAT 10 1 [Tpocreiime 3a1aun B KOOpAMHATAX.
https://resh.edu.ru/subject/lesson/2508/start/
VYpok 1. Ilonstue Bekropa. PaBeHCTBO BEKTOPOB.

4 Bekrtopsl 20 1 OTtkinaabpIBaHUE BEKTOPA OT OJIHOM TOUYKH.
https://resh.edu.ru/subject/lesson/2506/start/
VYpok 23. JlnuHa OKpy>KHOCTH.
https://resh.edu.ru/subject/lesson/2513/start/

5 JnHa OKpY>KHOCTH U ILIOIIAAb Kpyra 16 1 VYpoxk 24. ITnomans kpyra. [Tnomans kpyroBoro
CEKTOpa.
https://resh.edu.ru/subject/lesson/2514/start/
VYpok 28. OToOpaskeHue MIOCKOCTH Ha celsl.

6 JIBMKEHUS TIIIOCKOCTH 10 ITonsatue nBrxenus. HamoxxeHnsa U NBHKEHUS.
https://resh.edu.ru/subject/lesson/2035/start/

7 IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIUS 12 1 Vpok 32. [ToBTOpUTENEHO—0000 AN YPOK.

3HaHUI https://resh.edu.ru/subject/lesson/3138/start/
OBUIEE KOJIMYECTBO YACOB 102 6
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