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IHosicHuTEeIbLHAA 3aIHCKA

PaGouas nporpamma no reomerpuu sl 7-9 Ki1accoB COCTaBI€HA B COOTBETCTBUHU C IIPABOBBIMU

1 HOPMATHBHBIMU JIOKYMCHTAMU:

— ®epepanpHbiil 3akoH «O06 obpazoBanuu B Poccuiickoit @eneparmm» (o1 29.12. 2012 . Ne 273-D3);

— IIpuxaz Muno6puayku Poccum ot 17.12.2010 N 1897 (pen. ot 31.12.2015) "OO6 yTBep)aeHuu
(benepanbHOro rocy1apcTBEHHOT0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO 0011ero oopazoBanus"” (

—  ®@enepanpubiii 3akoH ot 01.12.2007 . Ne 309 (pen. ot 23.07.2013 1) «O BHeceHHMM W3MEHEHUH B
OTJIENIbHBIE 3aKOHOJATeNbHBIE aKThl Poccuiickod Penepand B 4acTH HM3MEHEHUS M CTPYKTYPBI
locynapcTBeHHOTO 00pa30BaTEIHLHOIO CTAHIAPTAY;

— OobnactHoit 3akoH oT 12.08.2013 1. Ne 149 — O3 «O06 ob6pazoBanuu B TOMCKO# 001acTuy;

— Ilpuka3z Muno6pazoBanusi Poccun ot 05.03.2004 1. Ne 1089 (pen. 31.01.2012) «O06 yrBepx)acHUH
denepanbHOrO KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa3oBaTeIbHBIX CTAHJAPTOB HAYAIbHOTO OOIIEro,
OCHOBHOTO O0IIIET0 ¥ cpeaHero (TIOJTHOT0) 00IIero o0pa3oBaHUs»;

— Ilpuka3z MunoOprayku Poccum ot 31.03.2014 1. Ne 253 (pem. 05.07.2017) «OO0 yTBepkacHUH
denepanbHOro nepeuHs y4eOHUKOB, PEKOMEHAYEMBIX K MCIIOJIIb30BAHUIO MIPH PEATU3alUd UMEIOIINX
TOCYIapCTBEHHYIO aKKPEIHUTAIUI0 00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpeaHero oouiero oopasosanus Ha 2014-2015 y4ueOHbIil rom;

— Ilpuxa3z Muno6paszoBanus Poccun ot 09.03.2004 . Ne 1312 (pen. 01.02.2012) «OO6 yTBepx)aeHUH
denepanbHOro 0a3MCHOTO y4eOHOTro TUIAaHA M MPHUMEPHBIX YYEOHBIX IUIAHOB JUIsi 00pa3oBaTeIbHBIX
yupexaenuit Poccuiickoii @enepanuu, pean3yonmx IporpaMMbl 0011Iero 00pa3oBaHUs»;

— @OyHAaMEeHTaJIBHOTO AJIpa coaepkanus oouiero oopazosanus. - M. «IIpocsemenue» 2010 r.

— IlpumepHoii mnporpammbel 10 y4yeOHBIM mpeameraMm. Marematuka 5-9 kijacceel, Mockaa,
«[Ipocsemenuer, 2011.

— Paboueii nmporpammel k yaeonuky JI.C. AtanacsHa u apyrux. 7-9 kmaccel, B.®. Byry3oB, Mocksa,
«IIpocsemenuey, 2015.

—  ¥YcraB MAOY COHI Ne 58 r. ToMmcka;

— OcHoBHas o0Opa3oBarenbHasi MPOrpaMMa OCHOBHOTo obrmiero oopasoarnss MAOY COIIl Ne 58 r.
Tomcka;

OBnazeHue yyalMMHUCA CHUCTEMOM TIe€OMETPUYECKMX 3HAaHUW W yYMEHHUH HeoOXoauMo B
MOBCETHEBHOM JKU3HU JUISl U3YYEHUS CMEXHBIX JUCLUIUIMH U TPOO0KEHUs] 00pa30BaHuUs.

[IpakTuueckasi 3HaYMMOCTh IIKOJBHOTO Kypca T€OMETpuu OOyCIIOBJIEHA TEM, UYTO €€ OOBEKTOM
SBJISIIOTCSL [IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS JCHCTBUTEIBHOIO MHUpA.
['eomerpuueckas MOATOTOBKAa HEOOXOAUMA Il TIOHUMAHUS TPUHIUIIOB YCTPOMCTBAa M HCIIOJIB30BAHUS
COBPEMEHHOW TEXHUKHU, BOCIIPUATUSA HAYYHBIX U TEXHUUYECKUX TOHATUN M uaeh. MaTtemMaTHKu SBIAETCS
S3bIKOM HaykKu U TexHUKH. C ee IOMOIIbI0 MOJENHUPYIOTCS M HM3y4daroTCs SIBJICHUS U IPOLIECCHI,
IIPOUCXOJAIINE B IPUPOJIE.

I'eomeTpus sBASE€TCS OJAHUM M3 ONOPHBIX INPEAMETOB OCHOBHOW IIKOJBI: OHAa OOECHeunBaeT
U3Yy4YECHHE IPYTMX JUCLMIUIMH. B mepByro odepenb 3TO OTHOCUTCA K IPEIMETaM €CTECTBEHHO-HAyYHOTO
LIMKJIa, B YACTHOCTH K (pu3uke. PazBuTue JIOrMYECKOro MbIIIJICHUS Y4alUXCsl IPH 00y4eHUH T€OMETpUU
CIIOCOOCTBYET TaK)KE€ YCBOEHHUIO IPEAMETOB I'yMaHUTAPHOIO IMKiIa. [IpakTHueckue yMEHMsI U HaBBIKU
TE€OMETPUYECKOT0 XapakTepa HEOOXOAUMBI JUISI TPYHOBOW JAEATENBHOCTH M MPO(heCcCHOHAIBLHOU
MIOATOTOBKH IIKOJIBHUKOB.

Pasgurne y ywammuxcs DpaBUIIBHBIX MPEACTABICHUHM O CYHIHOCTM M IIPOUCXOKICHHUH
IEeOMETPUYECKUX a0CTpaKkIUil, COOTHOLIEHHWE PEAJIbHOr0 M HJCAIBHOIO, XapaKTepe OTpaXKeHUs
MaTeMaTHYEeCKOW HAyKOM SIBJICHHM M IIPOLIECCOB PEAIBHOIO0 MHUPA, MECTE N'€OMETPUH B CHCTEME HayK H
pOJAM MaTEeMAaTHYECKOI'O MOJEIUPOBAaHMS B HAyYHOM I[I03HAHMM W B IIPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHS YYaIIUXCs, a TaKkkKe (OPMHPOBAHUIO KAUECTB MBIILICHHS,
HEOOXOAMMBIX JUISl afaNTallii B COBPEMEHHOM HH(OPMAIlMOHHOM OOIIECTBE.

Tpebysa oT yuyammxcs yMCTBEHHBIX M BOJIEBBIX YCHJIMI, KOHLUEHTPAaLUd BHUMaHUs, aKTUBHOCTHU
Pa3BUTOrO BOOOPAKEHMsI, T€OMETPHs pPa3BHBAET HPABCTBEHHbIE 4YEPThl JMYHOCTH (HACTOMUYMBOCTH,
[eJICYCTPEMIICHHOCTh, TBOPUYECKYI0 AKTUBHOCTH, CAMOCTOSATENILHOCTh, OTBETCTBEHHOCTH, TPYIOIIO0OHE,

2



JUCLUUIUIMHY M KPUTUYHOCTh MBIIUICHHUS) M YMEHHE apryMEHTHPOBAHO OTCTaMBaTh CBOU B3IVIAIBI U

yOexieHus, a TakKe ClIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIHHBIC PEILICHHS.

I'eomeTpus CyHmIECTBEHHO pacHIMpseT Kpyro3op ydalluxcs, 3HaKOMs HX C MHIYKIUEH u
AenyKiuen, o000ImeHneM W KOHKPETH3alMel, aHadu30M W CHHTE30M, Kilaccuukanuein wu
cucreMaTH3alnuei, adcTparupoBaHueM, aHajgorued. AKTMBHOE HCIOJb30BaHME 33Jad Ha BCEX ATamax
y4eOHOTO0 Mpolecca pa3BUBaET TBOPUYECKHE CIIOCOOHOCTH IIKOJIEHUKOB.

IIpu oOyueHuum reomeTpuu (QOPMHUPYIOTCS YMEHHS M HaBbIKM YMCTBEHHOIO TpyAa —
IUIAaHUPOBAHUE CBOEM pabOThl, MOMCK PALMOHAIBHBIX NYyTEH €€ BBIINOJHEHUs, KpUTHYECKas OLICHKa
pe3yibTaToB. B mporecce o0yueHus: reoMeTpUr IIKOJIbHUKU JIOJKHBI HAYYUThCS M3J1araTb CBOM MbICIH
SICHO W MICUEPIIBIBAIONIE, JAKOHUYHO M €MKO, TPUOOPECTH HABBIKM YETKOTO, aKKypaTHOT'O M TPaMOTHOTO
BBITIOJTHEHUS] MATEMAaTUYECKUX 3alIMCEH.

Baxneiimen 3agadell NIKOJIBHOIO Kypca F€OMETPUH SABJISIETCSI Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS
yuyamuxcs. CaMu 0OBEKTbl I€OMETPUYECKHX YMO3AKIIOYEHUH W MPUHATHIE B T€OMETPHUM IpaBHJIA UX
KOHCTPYHPOBAHHS CIIOCOOCTBYIOT (DOPMHPOBAHHIO YMEHHH OOOCHOBBIBATH W JOKAa3bIBATh CYKICHHS,
IIPUBOJIUTDL YETKUE ONPEIEICHUs, Pa3BUBAIOT JIOTHYECKYI0 MHTYMIIMIO, KPATKO M HAIVISIHO BCKPBIBAIOT
MEXaHU3M JIOTUYECKHUX IOCTPOCHUM U y4aT UX IPUMEHEHHIO. TeM caMbIM TeOMeTpus 3aHUMAET BEyllee
MecTO B (POPMHUPOBAHUH HAyYHO-TEOPETUUYECKOTO MBIIUIEHHUS IIKOJIbHUKOB.

PackppiBasi BHyTPEHHIOIO TapMOHHUIO MaTEMATUKH, (OPMHUPYsSI IOHUMaHUE KPacoThl U U3SIIECTBA
MaTeMaTUYECKUX PaCCYXJIEHHH, CIOCOOCTBYSl BOCIPUATHIO T€OMETPUUYECKUX (OPM, YCBOCHHUIO MOHSATHS
CUMMETPHUH, TI'€OMETPUs BHOCUT 3HAYMTEIBHBIM BKJIAJ B 3CTETHYECKOE BOCIMTaHUE ydamuxcs. Ee
U3yuyeHHE pa3BUBACT BOOOpa)KCHHE ILIKOJIBHUKOB, CYLIECTBEHHO oOOoramaer M pa3BUBaeT UX
IIPOCTPAHCTBEHHBIE ITPEACTABICHMUS.

Ienp0 u3y4yeHHs Kypca TeOMETPHM SBISETCS CUCTEMATHYECKOE W3YYEHHE CBOMCTB
reOMETPUYECKUX (DUTYp HaA TUIOCKOCTH, PAa3BUTHE JIOTHYECKOTO MBIIICHUS W TOATOTOBKA arapara,
HE00XO0AUMOT0 I U3yYCHHsI CMEXXHBIX IUCLUILIMH U Kypca CTepEOMETPHUH B CTApIINX KJIACCAX.

Kypc xapakrepusyercs pallMOHaJIbHBIM COYETAHUEM JIOTUYECKOM CTPOrOCTH M I€OMETPHYECKOU
HarJIJHOCTU. YBEIUYMBACTCA TEOPETHUYECKas 3HAYMMOCTh M3y4acMOro MaTepuala, pacLIMpsIoTCs
BHYTPEHHHUE JIOTHYECKUE CBSI3U Kypca, MOBBIIIACTCS POJIb JEAYKIUH, CTENIEHh aOCTPaKIUU U3y9aeMOTO
MaTepuanga. YdYamuecs OBJAaJEBAIOT IPUEMAMM AHAJIUTUKO-CUHTETHYECKOM JEATEIBHOCTH IIPH
JI0Ka3aTeNIbCTBE TEOPEM M pelieHu 3ajgad. CucTeMaTHyecKoe HU3JIOKEHUE Kypca IO3BOJISIET Hadarb
paboTy 1o (QOpPMHUPOBAHUIO TPEACTABICHUN YYalIUMXCH O CTPOCHUU MaTEeMaTU4YEeCKOH Teopuw,
obecrieynBaeT  pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS  IIKOJBHUKOB.  M3lokeHWMe — Martepuana
XapaKTepU3yeTcsl MOCTOSTHHBIM OOpaIlleHneM K HarJIsJHOCTH, UCII0Jb30BaHUEM PHCYHKOB M YepTexel Ha
BCEX dTanmax oOydyeHHUs M pa3BUTHEM I€OMETPUYECKOW MHTYULIMU HAa 3TOW ocHoBe. LlenenamnpasieHHOe
oOpalieHre K npuMepaM U3 IPaKTUKU pa3BUBAaeT YMEHUE y4alllUXCs BBIWICHATh T€OMETPHUECKUE (DaKThI
U OTHOILUEHUS B IIPEAMETaX W SBICHUAX JEUCTBUTEIBHOCTH, UCIIOJIB30BATh SI3BIK I€OMETPHM [UIS HMX
OIHMCAHUS.

N3yuyeHnne Marepuana CTaBUT IEPE] yUAIUMHUCS CIEAYIONIUE 3aJa4n:

— OCO3HaTh, YTO TE€OMETpPUYECKHE (OPMBI SBISIOTCA HWACATM3UPOBAHHBIMH 00pa3aMu peabHBIX
00BEKTOB;

—  HAY4YMUTbCS MCIIOJIb30BaTh FEOMETPUUECKHUN A3BIK ISl OMCAHMS IPEAMETOB OKPY KAIOIIEr0 MUpa;

—  TOJIyYUTh IPEJCTABICHUS O HEKOTOPBIX O0JIACTIX NMPUMEHEHUS T€OMETPUH B OBITY, HayKe, TEXHHKE,
HCKYCCTBE;

— YCBOUTb CHUCTEMAaTU3UPOBAHHBIE CBEACHUS O IUIOCKUX (UIypaX M OCHOBHBIX I'€OMETPHUECKHUX
OTHOIICHHUSX;

— TNpUOOPECTH ONBIT JEAYKTUBHBIX PACCYXKAECHUN: yMEThb JIOKa3blBaTh OCHOBHBIE TEOpPEMBbI Kypca,
IIPOBOAMTH JOKA3aTENIbHbBIE PACCYKICHUS B XO/I€ PEILICHUS 3a]a4;

—  HAY4YMTHCS pelIaTh 3a/1a4M Ha JOKa3aTeJIbCTBO, BBIYMCIECHUE U IOCTPOCHHUE;

—  OBJaJeThb HAOOPOM HBPUCTHK, YACTO MPHUMEHSEMBIX IPU PEIICHUU IJIaHUMETPUYECKUX 3ajad Ha
BBIUMCIICHHE U JI0KA3aTelbCTBO (BBIIACJICHUE KIIIOUEBOM (UIyphbl, CTaHIAPTHOE JOMOJIHUTEIbHOE
IIOCTPOEHHE, TEOMETPUUYECKOE MECTO TOUEK U T. I1.);

—  NpUOOPECTH OIBIT NMPUMEHEHUS aHAIUTHYECKOro ammapar (anreOpanyeckue ypaBHEHUS W JIp.) Ul
peuieHus TeOMETPUYECKHX 3a/1a4.



[IporpaMMa KOHKpETU3HUPYET COAEpKAHHE MPEIMETHBIX TEM 00pa30BaTEILHOTO CTaHIAPTa U AaET
PUMEPHOE pacrpeieieHne yaeOHBIX YacoB TI0 pasJiesiaM Kypca.

B ocHoBy paboueli mporpamMmbl TMOJOXKEHBI TMENAaroru4eckrue W TUAAKTHUYECKUE MPUHIUIIBL,
HampaBlIeHHbIE Ha (OpMUPOBaHHE (YHKIIMOHAIBLHO T'PAMOTHOW JIMYHOCTH, T.€. YEJIOBEKa, KOTOPBIH
CMOYKET aKTHBHO IOJIb30BaThCSI CBOMMH 3HAHUSMHU, TIOCTOSIHHO YUUTHCS M OCBaBaTh HOBBIC 3HAHUS BCIO
XKU3Hb, 4YTO cooTBeTcTByeT TpeboBanusm POI'OC OOO wu couMasbHOMY 3aKa3y y4YaCTHHUKOB
00pa3oBaTeNnpHOrO MpoIiecca.

OO0mas xapakTepucTUKA y4eOHOro nmpeamera

B kypce reomerpuu YyCIOBHO MOYHO BBIICIUTH CIEAYIOIIHE COAEP/KATEIbHBIE JIMHUM:
«Harnsanas reomerpusi», «l'eomerpuueckue @uryps», «M3mMepeHHe TIeOMETPUUECKUX BEIHMUUHY,
«Koopaunaten, «Bektopeb, «JIloruka u MHOKECTBaY, «I'€OMETpusl B HCTOPUYECKOM Pa3BUTUNY.

Marepuan, ortHocammiics Kk JuHMM «HarmsgHas reomerpus»  (3J€MEHTBHI  HarsAHOMN
CTEpPEOMETPUH), CIIOCOOCTBYET PAa3BUTHIO IMPOCTPAHCTBEHHBIX MPEICTABICHUN ydyalluxcsd B paMKax
U3Y4CHHUs INIAHUMETPUU.

Conepxanne pasznenoB «l'eomerpuueckue Gurypb» u «/3mepeHre TeOMETPUUECKUX BEITHUHH»
HalleJICHO Ha I[IOJIyYeHHE KOHKPETHbIX 3HAaHMH O TIeOMETPUYECKON ¢urype Kak BakHeHIIeH
MaTEMaTHYECKOM MOJIENM JUIsl OMHCAHUS OKpykawomero Mupa. CUCTEMAaTHYECKOE HU3yYEHHE CBOWCTB
reOMEeTpUYECKUX (UIyp IO3BOJUT pa3BUTh JIOTMUECKOE MBIIUIEHHWE M IOKa3aTb MPUMEHEHHE 3THUX
CBOMCTB IIPH PELICHUU 3a]a4 BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOI'O XapaKTepa, a TaKyKe IPAKTUYECKUX
3ajad.

Marepunan, OTHOCALIMUICA K conaepxkaTedbHbIM JIMHUAM «KoopauHatey u  «Bekropsl», B
3HAYUTENNbHOM CTeneHW HecE€T B ce0e MEXIpeAMETHbIe 3HaHUs, KOTOpble HAXOJAT NMPUMEHEHHE KaK B
Pa3JIMYHBIX MAaTEMAaTHYECKUX JUCLHUIIIINHAX, TAK U B CMEXXHBIX IIPEIMETAX.

OcobenHoctpio JUHUH «JIOTMKa M MHOXECTBa» SIBISIETCS TO, YTO TPEACTABICHHBIA 3/1€Ch
MaTepuajd IPEUMYIIECTBEHHO M3y4aeTcs IPU PACCMOTPEHMHM pa3jIMYHBIX BOIPOCOB  Kypca.
CooTBeTCTBYIONIMI MaTepyall HalleJIeH Ha MaTeMAaTUYECKOE pa3BUTHE ydaluxcs, (OpMHUPOBAHHUE Yy HUX
YMEHMsI TOHYHO, CKaTO U SICHO M3JIaraTb CBOU MBICIIM B YCTHOW U IMCbMEHHOM pEYH.

Jluaus «l'eoMeTpuss B HMCTOPUYECKOM pA3BUTUHM» MpeqHa3HaueHa s (OPMHPOBAHUS
IPEJCTaBICHUNA O T€OMETPUU KaK YacTH YeJIOBEUECKOW KyJIbTYphl, /Ul OOLIEro pa3BUTHsI IIKOJIBHUKOB,
JUIS CO3JJaHUsI KYJIbTYPHO-UCTOPUYECKOU CpeJibl 00yUEeHHUSI.

Onucanue Mecra y‘l66HOF0 npeamMera B y‘leﬁHOM IJIaHe

Cornacno yuebnomy tuiany MAOY COLI Ne 58 r. Tomcka Ha u3ydeHHe TeOMETpuu B 7-9
Kjlaccax OTBOIHMTCS 238 4acoB, B TOM YHCJIE:
7 xJtacc -2 yaca B HeJielo, 68 4acoB B I'oJ;
8 kimacc — 3 yaca B Heneno (2 yaca u3 00s3aTe’IbHON YacTu yueOHOoro miana u 1 yac u3 yacTy,
dhopMUpyeMO#l y9IaCcTHHKaMH 00pa30BaTEIbHBIX OTHOIICHHUM, SIS YTIIYOICHHS U PACITUPCHHUS
MareMaThudeckux 3HaHui), 102 yaca B rof;
9 knacc - 2 yaca B HeJleNI0, 68 4acoB B o,



1.Ilnannpyemble pe3yabTaThl H3y4YeHHUsI TeOMeTpPUHU B 7-9 KJaccax

.HI/I‘lHOCTHble, MeETaNnpeaIMETHBIC U MPEIMETHDLIC PE3yJIbTaTbl OCBOCHHUS y‘—lQﬁHOFO npeamMera

JINYHOCTHBIMH pedyJbTaTaMi U3YUYCHUA ITPEAMCTA ABJIAIOTCA CICAYIOINNEC KAa4YCCTBA:

HE3aBHCUMOCTb U KPUTUYHOCTh MBILJIEHUS;
BOJII MU HACTOWYMBOCTH B JOCTHKEHUH 1enu. CpeicTBOM JIOCTHKEHHUS ITHX PE3yJbTaTOB
SIBJISICTCS

CUCTEMa 3a/laHuil Y4eOHUKOB,

Npe/CTaBlICHHAas B Yy4YeOHHMKaX B SBHOM BHJE OpraHu3alMs MaTepuaia M0 MPUHIUIY
MHUHHUMAaKCa;

HCIIOJIF30BaHIUE COBOKYITHOCTH TEXHOJIOTHH, OPUEHTHUPOBAHHBIX Ha pa3BUTHE
CaMOCTOSITCIBHOCTY ¥ KPUTHYHOCTH MBIINIJICHUS: TEXHOJOTHS MPOOJEMHOTO JHaliora,
TEXHOJIOTHS TPOJLYKTUBHOT'O YTEHUS, TEXHOJIOTHSI OLICHUBAHMSL.

MeTtanpeaMeTHBIMH pe3ybTaTaMu M3YYCHHUs Kypca sBisieTcs (OPMUPOBAHHE YHUBEPCATBHBIX
yaeOHbIX AeictBuid (YVY/]).

PeryasituBubie YY/I:

CaMOCTOSITENIEHO 0OHapyscusams U hopmyauposams npodieMy B KIACCHON U WHAWBUIYAIbHOM
y4eOHOM NesTeTbHOCTH,

8b106U2AMb BEPCUH PEIICHUS MTPOOJIEMBI, 0CO3HABATh KOHEYHBIH pe3yJIbTaT, BHIOMPATh CPEICTBA
JTOCTYDKEHUSI LIEJIH U3 TIPEJIOKEHHBIX WA UX UCKATh CAMOCTOSITEIILHO;

cocmasnsims (MHIUBUYaJbHO UJIM B TPYIIE) IJIaH pelieHus mpoOemMbl (BBIIIOJIHEHUS TPOEKTA);
noobupams K K01 mpobiemMe (3a7aue) aIeKBaTHYIO €l TEOPETHUECKYIO MOJIEIIb;

paboTas MO TPEAIOKEHHOMY WM CaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY, UCHONb306ANDb
Hapsly ¢ OCHOBHBIMU W JIOTIOJIHHTEIBHBIC CpEICTBA (CIIpaBOYHAS JIMTEPATypa, CIIOKHBIC
MPUOOPBI, KOMITHIOTED);

NIAHUPOBAMb CBOKO HHIMBHUIYATBHYIO 00pa30BaTEeIbHYIO TPACKTOPHIO;

pabomams 1O CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY, CBEpSsSCh C HHUM M C IEIBIO
JESTeTbHOCTH, UCTIPABIISISE OIIMOKHU, NCIIOJIB3YsI CAMOCTOSITEIIHHO MOI00paHHBIE CPeNICTBA (B TOM
yucie u MarepHer);

CBOOOJTHO 10/16308amMbCsl BHIPAOOTAHHBIMU KPUTEPUSIMHU OILICHKH U CAMOOIICHKH, UCXOJSI U3 1ISITH
Y UMCIOIINXCS KPUTCPUEB, pa3lindasi pe3yJIbTaT U CIIOCOObI JCHCTBHIA,

B X0JI¢ IPE/ICTABJICHUS IPOCKTA 0a6amb OYeHKY €Tro Pe3yJibTaTaM;

CaMOCTOSITENILHO OCO3HA6amMb TPUYHHBI CBOErO yCliexa WM HEyclieXxa U HaXOJUTh CIOCOOBI
BBIXOJIa U3 CUTYyaIllUH HEYCIIeXa;

YMemb OYeHums CTENIeHb YCIICITHOCTH CBOCH MHANBUIYAIbHOM 00pa30BaTEIbHOM A TEIbHOCTH;
dasams OyeHKy CBOUM JIMYHOCTHBIM KAauecTBAM W YepTaM XapakTepa («KakoB si»), ONMPEACIsATh
HAIIPABJICHHUS CBOETO PA3BUTHS («KAKUM sI XOUY CTaThy, «4TO MHE JUIsS 3TOTO HAJIO CIIEIIAThY).
Cpeocmeom popmupoeanus perynaTuBHBIX Y'Y [l cayKaT TEXHOJIOTHS POOIEMHOTO TUaiora Ha
dTare MU3y4eHHs HOBOTO MaTepuaa U TEXHOJIOTHS OIICHUBAHMs 0Opa30BaTENbHBIX JOCTHXKCHHUN
(Y4eOHBIX yCIIEXOB).

ITo3naBartenbHbie YY/I:
—  AHAIU3UPOBAMb, CPABHUBAMDb, KIACCUDUYUPOBamb u 0000wamsb GaKThI U SIBICHHUS;
— ocywecmensims CpaBHEHUE, CEPHAINIO M KIIACCU(PUKAIINIO, CAMOCTOSITEIILHO BBIOUPAst OCHOBAHHUS

U KpUTEpUHU JUIsl YyKa3aHHBIX JIOTMYECKHX OIepaluil; CTPOUTh KIacCU(UKALUIO ITyTeM
JTUXOTOMHUYECKOTO JIeJIeHHsI (HA OCHOBE OTPULIAHUA);

— cmpounv JOTMYCCKU 000CHOBaHHOE pacCy’xA€HUC, BKIHOYAIOMICC YCTAHOBJICHUC IMPUYUHHO-

CIICACTBCHHBIX CBS3CH;

— c030a6amb MaTeMaTHYECCKUE MOICIIN,



— COCTaBIIATh TE3UCHI, PA3JIMYHBIC BUJBI TUIAHOB (IIPOCTHIX, CIOXHBIX U T.I.). [IpeoOpa3oBbIBaTh
uH(pOPMAIMIO U3 OJHOTO BUJA B IpYro# (Tadiuily B TEKCT, [Uarpammy U mp.);

—  8bIYUMBIBAMDb BCE YPOBHU TEKCTOBOW MHGOpMAIUH.

— ymemb onpedeisimb BO3MOXHBIE HCTOYHUKUM HEOOXOAMMBIX CBEICHHM, MPOU3BOJUTH IOUCK
uH(pOpMaluy1, AaHAJIU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

— MOHMMasl TO3ULHUI0 JPYroro 4eJOBEKa, pasiuyams B €ro pPedu: MHEHHE (TOUKY 3pEHMHs),
JIOKA3aTeNbCTBO  (ApryMEHTHI), (PaKThl, TUIOTE3bl, AaKCHUOMBI, Teopuu. Jas 3Toro
CaMOCTOSITEJIbHO MCIOJb30BaTh pa3JIMYHbIE BUJBl YTEHUS (M3ydarollee, MPOCMOTPOBOE,
03HAKOMHTENLHOE, TOMCKOBOE), IPUEMBI CITyIIIaHHUS.

— caMoMy c030a6éamb WCTOYHMKH WH(POPMALMK PpaA3HOTO THMA W JUIS PAa3HBIX ayIUTOPHH,
coOnroaaTh HH(GOPMALIMOHHYIO TUTHEHY U MpaBuiia HHOOPMALIMOHHOW O€30MacHOCTH;

— yMemb UCNOIb308amb KOMIIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHM KaK WHCTPYMEHT AJis
JOCTIDKEHUSI CBOMX Iiesiell. YMeTh BBIOMpaTh aJeKBaTHBIE 3ajadye WHCTPYMEHTAJIbHBIC
IPOrpaMMHO-aIapaTHBIE CPEACTBA U CEPBUCHI.

Kommynukaruubie YY1
—  CaMOCTOSITENIBHO Op2aHu308bléams y4eOHOE B3aMMOJCHCTBHE B Tpymie (OMpeneniarbh oOIue
1[EJTH, IOTOBAPUBATHCS APYT C IPYTOM H T.1.);
—  OTCTauBasi CBOKO TOUKY 3PCHUS, NPUBOOUMb apeyMeHmbl, TIOITBEPKIas NX PaKTaMu;
— B IUCKYCCHUH YMemb 8blOBUHYNb KOHTPAPTYMEHTHI;
—  YUHUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM HPU3HABAMb
—  OomUOOYHOCTH CBOETO MHEHUS (€CITM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;
— TIOHHMMas TMO3HULHUIO JIPYTOr0, pasiuyuams B €ro peyu: MHEHUE (TOYKY 3pEHHs ), TOKa3aTeIbCTBO
(aprymeHTsl), aKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUU;
—  yMemb B3TJISIHYTh HA CUTYALUIO C HHOU MO3UIIMH U 00208apuU8amuvcsi C JIIOJAbMHU UHBIX TTO3UIIUH.
Cpeocmeom ¢hopmuposanuss KOMMYHHKATUBHBIX YVY]| choyxkaT TexHONIOTUs MpoOIEeMHOTO
nuanora (MmoOy XA U TOIBOASIINN TUAIOT) W OpraHW3amus padOThl B MAJBIX TPYIIIAX, TaKKe
MCIOJIb30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJOTUU MPOJAYKTUBHOTO UTCHUSI.

IIpeaMeTHBIMH pe3yJIbTATAME U3YUYEHUS MIPEAMETA SIBJSIOTCS CIEAYIOUIUME YMEHUS.
I'eomerpus 7-i kiace
Hcnonvsoeams Tipu pelIeHUd MaTEeMAaTUYECKUX 3a/1ad, UX 0OOCHOBAaHHH U MPOBEPKE HAWIEHHOTO
pelieHus 3HaHUe O:
—  OCHOBHBIX '€OMETPUYECKUX MOHATUAX: TOUKA, IIPsAMast, INIOCKOCTh, JIyd, OTPE30K, JIOMaHas,
MHOT'OYTOJIbHUK;
—  OIpeneieHHH yria, OUCCEKTPUCHI YIia, CMEKHBIX U BEPTUKAIbHBIX YIIIOB,;
—  CBOMCTBAaX CMEXKHBIX U BEPTUKAJIbHBIX YTJIOB;
—  OIpeneseHUH paBEHCTBA TeOMETpUYECKUX (PUTyp; MpU3HAKAX PAaBEHCTBA TPEYTOJIbHUKOB;
—  TeOMETPUYECKHMX MEeCTaX TOYeK; OMCCEKTpUCE YyIJia U CEepPEelIMHHOM MEepHEHANKYIspe K
OTPE3KY KaK Fr€OMETPHUUECKUX MECTAX TOUECK;
—  ONpelesICHUHU MapajuleIbHbIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX NapaJlyIeIbHBIX MPSAMBbIX;
—  aKCHOMe€ MapaJulesIbHOCTU U €€ KPaTKOW UCTOPUHU;
—  (¢opmyne CyMMBI YTTIOB TPEYTOJIbHHKA;
—  ONpEeNeSICHUHU U CBOMCTBAX CPEIHEH JIMHUU TPEYTOJIbHUKA;
- teopeme Daneca.
—  Ilpumensams CBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPH PELICHUH 33]1a4;
—  HaxoOumb B KOHKPETHBIX CUTYalUsX pPaBHbIE TPEYTOJIbHUKHU U JIOKA3bIBaTh UX PABEHCTBO;
—  ycmanaeaueams NapAIIENbHOCTD NPSAMBIX U IPUMEHATH CBOMCTBA MTAPAJUICIIBHBIX IPSIMBIX;
—  npumeHsmsv TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;
—  UCNOAb306amb TEOPEMY O CPEIHEN JIMHUU TPEYroJIbHUKA U Teopemy Daiieca npu penieHuu
3a1adg;
—  HaxoOumb  PEUICHUS  <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B  KOTOPBIX
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UCIOJIB3YIOTCS MaTEMaTUUECKHUE CPELICTBA;

—  co30aéamb TPOAYKT (pe3yabTaT MPOEKTHOW NESATEIbHOCTH), A U3y4eHHs M ONUCAHUSA
KOTOPOT'0 UCIIOJIb3YIOTCS MAaTEMaTUYECKHE CPE/ICTBA.

I'eomerpus 8-ii kaace
Hcnonvzoeams Tipu pelIeHUH MaTEMAaTUYECKUX 3a/1ad, UX 00OOCHOBAaHUM U MPOBEPKE HaWJEHHOIO
pELIEHNs 3HAHUE O:

—  ONpejereHUHU Mapajuiesorpamma, poM0Oa, IpSAMOYTOJIbHHKA, KBaJpaTa; UX CBOMCTBaX MU
MIpU3HAKax;

—  OIpeneseHUH Tpamelyu; 3JIEMEHTaxX Tpaneluu; TEOpeMe O CPEAHEN JTMHUY TpaneLuy;

—  OIpeneseHUH OKPYKHOCTH, Kpyra 1 UX 3JIEMEHTOB;

—  TeopeMe 00 U3MEPEHHUH YIJIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

—  OIpENeNeHUM U CBOMCTBaX KacaTEJIbHBIX K OKPYKHOCTH; TEOPEME O DPABEHCTBE ABYX
KacaTelbHbIX, IPOBEJIEHHBIX U3 OJTHOM TOUYKH;

- OINPEICIICHUY BIIMCAHHON U ONMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;

—  OIpenereHUH TPUTOHOMETPUYECKHE (YHKIUU OCTPOrO YIJIa, OCHOBHBIX COOTHOILIEHUI
MEX]y HUMY;

—  IpUeMax pelICHUs IPSIMOYTOJIbHBIX TPEYT OJIbHUKOB;

—  TpuroHomerpuieckux GyHkuusax yriaos ot 0 go 180°;

—  TeopeMe KOCHHYCOB U TEOPEME CUHYCOB;

—  IpueMax pelieHus POU3BOJIbHBIX TPEYTOJbHUKOB;

—  (dopmynax s IIOMAAN TPEYTOJIbHHUKA, TapaIJIeIorpaMMa, TPAIIeIuH;

—  teopeme IIudaropa.

—  Ilpumenamob npuU3HAKU U CBOMCTBA MapaujiesiorpaMmma, pomoOa, NpsMOYyrojbHUKA, KBajpaTa
IIPY PELICHUH 33]a4;

—  pewambp NIPOCTEHIINE 3aJa4X HA TPANELUIO;

—  HaxoOumb TPAAyCHYIO MEpYy YIJOB, CBSI3aHHBIX C OKPYXKHOCTbIO; YCTAHaBIIMBaTb HX
PaBEHCTBO;

—  npumensmb CBOMCTBA KacaTeJIbHBIX K OKPY>KHOCTH IIPU PELICHUH 33]1a4;

—  pewamb 33Ja4d HA BIIMCAHHYIO U ONIMCAHHYIO OKPY’KHOCTB;

—  GbINOAHAMb OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEHKN;

—  HaxoOumbv 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIMI OCTpOro yria yepe3 CTOPOHbI
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

—  npumensAmb COOTHOLICHHS MEXIy TPUTOHOMETPUYECKUMHU (QYHKLUUAMHU IpU PELICHUU
3aJ1a4; B YaCTHOCTH, 110 3HAYEHUIO OJJHON U3 (PyHKUIUN HAXOAUTh 3HAYEHUS BCEX OCTAJIbHBIX;

—  pewambs NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

—  ¢600umb PabOTy C TPUTOHOMETPHUECKUMH (QyHKUusMH yrioB oT 0 mo 180° k ciydaro
OCTPBIX YIJIOB;

—  npumeHsmb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELLIECHUU 33/]1a4;

—  pewamb IPOU3BOJIbHBIE TPEYTOJILHUKY;

—  HaxoOumb IUIOILAAN TPEYroJbHUKOB, apaJlJIeIOrPaMMOB, TPaNeLHii;

—  npumensams Teopemy Iludaropa npu pemennn 3aaay;

—  HaxoOumv NPOCTEUIINE FEOMETPUUECKHE BEPOATHOCTH;

—  HaxoOumb  PEUICHUS  <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B  KOTOPBIX
UCIOJIB3YIOTCS MaTEMaTUUECKHUE CPELICTBA;

—  co30aéamb TPOAYKT (pe3yabTaT MPOEKTHOW NEATEIbHOCTH), AJS U3y4eHHs M ONUCAHUSA
KOTOPOT'0 UCIIOJIb3YIOTCS MAaTEMaTUUYECKHE CPE/ICTBA.

I'eomerpus 9-i knace
Hcnonvzoeams pU pelIeHUH MaTeMaTUYECKUX 3a/a4, UX OOOCHOBaHMHU U IPOBEPKE HANIEHHOTO
peleHus 3HaHue O:
- IIpU3HAKax M0J00MS TPEyroJbHUKOB;
—  TeopeMe O MPOIOPIMOHANBHBIX OTPE3KaXx;



—  CBOWCTBE OMCCEKTPUCHI TPEYTOJIbHHKA,

—  NPONOPLHUOHAIBHBIX OTPE3KaX B MPSMOYIOJIbHOM TPEYTOJIbHUKE;

—  NPONOPLHUOHAIBHBIX OTPE3KaX B KPYTE;

—  TeopeMe 00 OTHOLICHHUH IJIOLIAAeH TOJ00HBIX MHOTOYT'OJIbHUKOB;

—  CBOMcTBaX  NpPaBWIBHBIX MHOI'OYI'OJbHHKOB;

—  CBfI3M MEXJy CTOPOHOMI IPAaBUIIBHOIO MHOTOYT'OJIbHUKA U paJMyCaMU BIIMCAHHOTO U
OIMCAaHHOT'O KPYT'OB;

—  ONpeeTCHUU JIIMHBI OKPY)KHOCTH U (POPMYJIE IJIsl €€ BEIYMCIICHUS;

—  (¢opmyIe mIomaan NPaBUIbLHOTO MHOTOYTOJIbHUKA;

—  ONpeeTCHUU IUIOMAAN KpyTra U popMylie sl €€ BEIYUCIeHUs; (popMyIie sl BBIYUCICHUS
IUIOIIaziel yacTeil kpyra;

—  IpaBUJIE€ HAXOXKICHUS CYMMBbl U Pa3HOCTHU BEKTOPOB, IIPOU3BEICHUS BEKTOpA Ha CKaAp;
CBOMCTBA 3TUX OIlEpaLUii;

—  OIpeAereHUH KOOPJIMHAT BEKTOpa U METOAAaX UX HAXOXKICHHUS;

—  IIpaBWJIE BHINOJIHEHUH onepanuii Haj BEKTOpaMH B KOOpAMHATHOH (opMe;

—  OINpeAeTeHUHU CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB U (hOpMYyJIe JIUIsl €70 HaX0XKJICHUS;

—  CBSI3M MEX]IYy KOOpAMHATaMU BEKTOPOB U KOOPAMHATAMU TOUYEK;

—  BEKTOPHBIM U KOOPJMHATHBIM METO/1aX PEIIEHUS FTeOMETPUUYECKUX 3a/1ad.

—  (dopmynax o0ObeMa  OCHOBHBIX  HIPOCTPAaHCTBEHHBIX  I'€OMETPUYECKUX  (uryp:
napajiesenunesia, Kyoa, mapa, qUInHApa, KOHyca.

—  Ilpumename NpU3HAKU NOJ00MS TPEYTOJILHUKOB IIPH PELLICHUH 3a7aY;

—  pewambs IPOCTEHIINE 33/1a4H HA MPONIOPLUOHAIBHBIE OTPE3KHY;

—  pewams TpOCTEHIINE 3a/1a41 Ha NPaBUIIbHbIE MHOTOYT OJIbHUKH;

—  HaxoOumbv AJUHY OKPYXHOCTH, IUIOIIA/b KpyTa U €ro yacTeu;

—  8bINOJHAMYb ONIEPALUU HaJl BEKTOPAMHU B T€OMETPUUYECKON U KOOPJUHATHOU opMme;

—  HaxoOumd CKAJISIPHOE IIPOU3BEJCHHE BEKTOPOB U IPUMEHATh €ro A HAXOXKIACHUS
Pa3IUYHBIX TEOMETPUUECKUX BEIUYMH;

—  pewamb TEOMETPUUYECKHE 3a]1a4l BEKTOPHBIM M KOOPAUHATHBIM METOOM;

—  npumensamb reOMETPUYECKHE MPeoOpa3oBaHMsl INIOCKOCTH MPH PELICHUH T€OMETPUUYECKUX
3ajady;

—  HaxoOums  O0BEMBI  OCHOBHBIX  HIPOCTPAHCTBEHHBIX  TI'COMETPUYECKHUX  (uryp:
napajienenunesa, kyoa, mapa, UIMHApa, KOHyca;

—  HaxoOumv  PELICHHUS  (OKU3HEHHBIX»  (KOMIIETEHTHOCTHBIX) 3aJad4, B  KOTOPBIX
UCIOJb3YIOTCS MATEMaTUYECKUE CPEICTBA;

—  co30aéamb TPOAYKT (pe3yabTaT MPOEKTHOW IESATEIbHOCTH), AJS U3y4eHHs] M ONUCAHUSA
KOTOPOI'0 MCIOJIb3YIOTCS MaTEMAaTHYECKHUE CPEICTBA.

PesynbTaThl 0CBOCHHS Y4eOHOIO IpeaMeTa
Harnsanas reomerpus
Buinyckuux nayuumces:
—  pacmo3HaBaThb Ha 4YEpTEkax, PUCYHKAX, MOJCISIX M B OKPYKAIOIIEM MHUpPE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKUE (DUTYDBI;
- pacro3HaBaTb  pa3BepTKU  Ky0a, MpPsMOYrojJbHOIO  Hapajelenunena,
IIPaBUJILHON IIUPAMUIBI, [IUIMHIPA U KOHYCA;
—  CTPOWTH pPa3BepTKH KyOa M MPsIMOYTOJIBHOTO TMapalieseHIea;
- OTIpENIeNIATh 10 JMHEHHBIM pa3MepaM pa3BepTKH (UTYpHl JMHEHHBIE pa3Mephbl caMmoil
¢burypsl 1 HA060pOT;
—  BBIUHCJIATH 00BEM IPSAMOYTOJILHOTO apaiesienune/a.
Buinycknux nonyuum 603mMoxicHOCMb.!
— Hay4YuTbhCS  BBIYHCIATH  OOBEMBI  IPOCTPAHCTBEHHBIX  TE€OMETpHUYECKHX  (uryp,
COCTaBJICHHBIX U3 NPSIMOYTOJIbHBIX MapajlIEIECIIUIIEI0B;
— yrayOuTb M pa3BUTh MPEACTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax;



— HaAYUYUTBCA IPUMCHATH NOHATUC PASBCPTKH JJI BBIITOJIHCHUA MIPAKTUYCCKUX PACUCTOB.

I'eomeTpuueckue purypsi
Buinycknux nayuumcsi:

—  TI0JIB30BATBHCS S3BIKOM T'€OMETPHUH ISl ONHMCAHHUS IPEJAMETOB OKPY)KAIOIIEro MUpa M UX
B3aMMHOTO PACIIOJIOKECHHS;

—  pacro3HaBaTh M HM300pakaTh HA YEPTEXKaX W PHCYHKAX reoMeTpuueckue (UTypbl UM HX
KOH(UTypaiuu;

—  HaxOAWTh 3HAYEHHS JUIMH JMHEHHBIX SJIEMEHTOB (UIYp M MX OTHOLICHHUS, IPagyCHYIO
Mepy yraoB ot 0° o 180 °, mpumeHsis ompezeseHus, CBOICTBa UM NpHU3HAKU (QUIYp U UX
AJIEMEHTOB, OTHOIIEHHUS (uryp (paBeHCTBO, 1M0J00ME, CUMMETPHH, HMOBOPOT, MapajuieIbHbIH
MepPEeHOcC);

—  ONepHpoBaTh C HAYAIBHBIMH TOHSATHSIMH TPUTOHOMETPUH W BBINOJHATH 3JEMEHTapHBIC
ornepanuy HaJ QyHKIUSIMH yIJIOB;

—  pemlaTh 3aJa4yd Ha JIOKAa3aTeNbCTBO, OIMUPAsCh HAa W3yYCHHBIE CBOWCTBA QUTYp H
OTHOIICHHUH MEX/Ty HUMH U IPUMEHSISI U3y4CHHBIE METObI JJ0KA3aTeIbCTB;

—  pelaTh HECIIOXKHBIE 3a/1a4u Ha IMOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPHUTMBI IOCTPOCHHS
C TMOMOIIIBIO LUPKYJIS U JIMHEHKY;

—  pemarb NPOCTEUIINE TUIAHUMETPHUUECKHUE 3a/1a41 B IIPOCTPAHCTBE.

Boinycknuk noxyuum 603mM04CHOCb:

—  OBJAJEeTh METOJAMM DELICHUs 3a/1a4 Ha BBIYMCICHHS U JIOKA3aTENbCTBA: METOAOM OT
MPOTHBHOTO, METOJIOM TOAO0OHS, METOAOM Iepedopa BApHAHTOB M METOJOM T€OMETPHUYECKIX
MECT TOYEK;

—  TIpUOOpECTH ONBIT MPUMEHEHHs AIreOpanyecKoro M TPUTOHOMETPUYECKOTO ammapara H
UCH ABWKEHUS TP PEIICHUH T€OMETPHUECKUX 3a/1ay;

—  OBJIQACTh TPAAMIMOHHON CXEMOW pelIeHHs 3aJad Ha MOCTPOSHHE C MOMOMIBIO HUPKYIS U
JIMHEHKY: aHaJIN3, TOCTPOCHHE, 10Ka3aTeIbCTBO U HCCIICAOBAHNUE;

—  Hay4yHuTbCs pellaTh 3aJauyd Ha MOCTPOCHHE METOJOM TI'€OMETPUYECKOTO0 MECTa TOYeK H
METOIOM I10100HS;

—  TIpUOOpECTH ONBIT WCCIEJOBAaHHS CBOWCTB IUIAHUMETPHUYECKHX (QUTYyp C TOMOIIBIO
KOMIIBIOTEPHBIX MTPOrPaMM;

—  mpuOOpEecTH ONBIT BHIMOJHEHUS MPOEKTOB 1O TeMaM «I'eomerpuueckue mpeodpa3zoBaHus
Ha IIocKocTH», «IlocTpoeHne oTpe3KoB Mo GopmyIey.

H3mepenne reomeTpu4ecKuX BeJTUYHH
Buinycknux nayuumcs:
—  HCHOJb30BaTh CBOMCTBA M3MEPEHMs JJIMH, IUIOIIAJEH, YIJIOB NpU PEIIEHUU 3ajad Ha
HaXO0KJICHUE JAJIUHBI OTPe3Ka, OKPYKHOCTH, TyI'M OKPY>KHOCTH, TPaJlyCHOM MepbI yIia;
—  BBIUMCIIATH IUIOIIAAU TPEYTrOJbHUKOB, NIPSIMOYIOJIBHUKOB, MapajluIeIorpaMMOB, TpalelH,
KpPYTOB U CEKTOPOB;
—  BBIYUCIATH JUIMHY OKPY>KHOCTH, JUIMHY 1yTHU OKPY>KHOCTH;
—  BBIYMCIIATH JJIMHBI JTUHEWHBIX 3JIEMEHTOB (DUTYP M MX YTJIbI, UCHOIB3Ys (HYOPMYJIIBI JITUHBI
OKPY>KHOCTH U JUIMHBI IyTU OKPY>KHOCTH, (hOpMyJIbl IUIOIIAeH GUryp;
—  pewarh 33Jayd Ha J0Ka3aTeJIbCTBO C HCIOJIb30BaHUEM (OPMYIN JJIUHBI OKPYKHOCTU U
JUTMHBI IyTH OKPYXKHOCTH, (hopMyn Tutomaaeit puryp;
—  pewarh NPaKTHUYECKUE 33a/a4M, CBA3aHHBIE C HAXOXKJICHHUEM TI'€OMETPUYECKUX BEIUYMH
(ucrionb3ys Npu HEOOXOAUMOCTH CIIPAaBOUYHUKH U TEXHUUYECKUE CPEJICTBA).
Buinycknux noayuum 603mMoicHoCmb HAYUUMbCAL:
—  BBIUMCIIATH IUIOIIAAM (UTYp, COCTABJIEHHBIX M3 JIByX WM Oojiee NpSIMOYTOJIbHUKOB,
HapajiesIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;
—  BBIYMCIATH IUIOIIAAM MHOTOYTOJIBHUKOB, MCIIONb3ys OTHOILEHUS PaBHOBEJIUMKOCTH U
PaBHOCOCTaBJIEHHOCTH;



—  NPUMEHATh alNredpandecKuidl M TPUTOHOMETPUUYECKUN ammapar U WJed ABWXKEHUS IpU
pELICHUY 3a1a4 Ha BBIYUCIICHUE IUIOMANEH MHOTOYT OJIbBHUKOB.

Koopaunartsi
Buinycknux nayuumes:
- BBIYUCIIATH JJIUHY 0Tpe31<a 110 KOOpZ[I/IHaTaM €ro KOHIIOB, BBIYHCIIATH KOOpZ[I/IHaTI)I
CepeIMHBI OTPE3Ka;
- UCIOJIb30BaTh KOOPAMHATHBIN METO/ JUIsl U3YYESHHsI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Buinycknux nonyuum eozmoorcnocmo:
— OBJIAACTH KOOpZ[I/IHaTHI)IM METOAOM pGHIGHI/Iﬂ 3aJ1a4 Ha BBIYHCIICHUA U NO0Ka3aTCIbCTBA,
- MPUOOPECTH ONBIT MCIOJBb30BaHUS KOMIIBIOTEPHBIX MPOrpaMM IS aHAIM3a YacTHBIX
CJIy4aeB B3aUMHOT'O PACTIOIOKEHUS OKPYKHOCTEH U MPAMBIX;
- pHOOPECTH OTBIT BHIOJIHEHHS TIPOSKTOB Ha TeMy «lIpuMeHeHne KOOpJMHATHOTO METO/Ia
MIPU PEIICHNH 3a/1a4 Ha BEIYMCIICHUS M JOKA3aTeJIbCTBAY.

BexkTopsl
Buinycknux nayuumces:

- OIICpHUpPOBATL C BCKTOpAaMU: HAXOAUTb CYMMY W PA3HOCTb ABYX BCKTOPOB, 3aJaHHBIX
r€OMETPUUYECKH, HAXOIUTh BEKTOP, PaBHBIN IPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YUCJIO;

—  HaxoJHWTh JJIsl BEKTOPOB, 3a/IaHHBIX KOOPJAMHATAMU: IMHY BEKTOPA, KOOPAUHATHI CYMMBbI
Y Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAMHATHI TIPOU3BECHUS BEKTOPA HA YUCIIO, TPUMCHSIS
IIpU HEOOXOIMMOCTH COUETATENbHBIN, IEPEMECTUTEIbHBIA U PACIPEICTUTEIbHBIN 3aKOHBI;

—  BBIYMCIIATH CKaJsIpHOE IPOU3BEJICHUE BEKTOPOB, HAXOJWUTh Yroll MEXAYy BEKTOpaMHu,
YCTaHaBJIMBATh NCPICHAUKYIIAPHOCTD PSMBIX.

BblnyCKHuK noyvyunt 603mMONCHOCHb:

- OBJIAJIETh BEKTOPHBIM METOAOM JIJIsl PEILICHHUs 3a1a4 Ha BBIYMCIICHHS U JOKA3aTeIbCTBA;

—  TIpUOOPECTH OMBIT BHIMOIHEHHS MPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/Ia MPHU
pEeICHUHU 3aJa4 Ha BbIYHUCICHUA U 1O0KA3aTCIbCTBA».

Opranu3anus NpoeKTHON U y4eOHO-UCC/Ie0BATEIbCKOM 1esiTeIbHOCTH

B xozne uzydenust reomeTpun o0ydaroniiecs: NpuodpeTyT ONbIT NPOEKTHOI AeATeJIbHOCTH KakK
0co0o#i (hopmbl yaueOHOU pabOTHI, CIOCOOCTBYIOIIEH BOCTTUTAHHIO CAMOCTOSTEIIbHOCTH, HHUIIMATHUBHOCTH,
OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTHBAIMM H 3(PQPEKTUBHOCTH Y4EeOHON [EATENbHOCTH; B XOJe
peain3ali UCXOJIHOTO 3aMbICiia HA IPAKTUYECKOM YpOBHE OBJIAJICIOT YMEHHUEM BBIOMPAThH aJ€KBAaTHBIE
CTOSIILIEH 3a7adye CPEeACTBA, IPUHUMATh PELICHUs, B TOM YUCJIE U B CUTyalUUsIX HeomnpeaenaéHHocTu. OHu
MOJTy4aT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTH K pa3pabOTKe HECKOJIBKUX BapUAHTOB PEIICHUH, K TIOUCKY
HECTaHJAaPTHBIX PEIICHUM, TOUCKY U OCYIIECTBICHHUIO Han0oiee MPUEeMIIEMOTO PEIICHUSI.

B xoze miuaHMpOBaHUS M BBINIOJTHEHUS Y4eOHBIX HCCIEIOBAHUN OOYYaroIIuecs: OCBOST yMEHHE
ONEpUPOBATh TUIOTE3aMU KaK OTJIIMYUTEIbHBIM HHCTPYMEHTOM HAy4YHOTO PAaCCy>KICHHS, MPUOOPETYT
ONBIT PELICHUS HWHTEIJIEKTYyaJbHBIX 3aJad Ha OCHOBE MBICIIEHHOIO IIOCTPOEHMSI Pa3InYHBIX
MPEANOI0KEHUN U UX MOCIIETYIOEN TPOBEPKHU.

B pesynbrare neneHanpaBieHHON y4eOHOM ESTETFHOCTH, OCYIIECTBISIEMON B opMax yueOHOTO
UCCIIeIOBaHMs, y4eOHOro NPOEKTa, B XOAE OCBOEHHUS CHCTEMbl HAy4YHBIX IMOHSATUH Y BBIMTYCKHUKOB
OCHOBHOM LIKOJIBI OyyT 3aJ10KEHBI:

— TOTpPeOHOCTh BHUKATh B CYTh M3y4aeMbIX MpPOOJIeM, CTaBUTh BOMPOCHI, 3aTPArHBAIOIINE OCHOBBI
3HAHUM, TMYHBIN, COLMATIbHBIA, UICTOPUYECKUIN KU3HEHHBIN OIIBIT;

— OCHOBBI KPUTUYECKOTO OTHOLIEHUSI K 3HAHUIO, )KU3HEHHOMY OIIBITY;

— OCHOBBI LIEGHHOCTHBIX CY’KJI€HUI U OLICHOK;

— YB@XEHUE K BEJIMYMIO YEJIOBEYECKOTO pa3yma, MO3BOJISIOLIETO IPEO0JI0JIEBaTh HEBEXKECTBO U
NpeApacCyKHd, pa3BUBAThb TEOPETUUYECKOE 3HAHWE, NPOJBUraThCi B  YCTAHOBJICHUHU
B3alMOITIOHUMAHMSI MEXAY OTJEIbHBIMU JIFOJBMU U KYJIbTypaMu;

— OCHOBBI IOHMMAHMS NPUHLMIINAIBHOW OrPaHUYEHHOCTH 3HAHMS, CYLIECTBOBAHUS pa3IMYHbIX
TOYEK 3PEHUs, B3IJIAI0B, XapAKTEPHBIX JIJIs1 PA3HBIX COLMOKYJIBTYPHBIX CPE U 3I0X.
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2. Copepxanue y4eOHOro npeamera

7 kaace
HayvaJjibHble reoMeTpu4ecKre CBeleHHs.
[Ipocreiiiue reomerpuyeckue (GUIypbl: MpsMas, TOYKAa, OTPE30K, Jyd, yroi. Ilonsrtue paBeHCTBa
reomerpuueckux (uryp. CpaBHEHHE OTPE3KOB M yrioB. M3MepeHHE OTpPE3KOB, JJIMHA OTpPE3Ka.
W3mepenune yrioB, rpanycHas wepa yria. CMeXHble W BEpPTHKaJIbHbIE YIJIbl, HMX CBOMCTBA.
[IepnenqukysipHbIe MIPSMBIE.

TpeyrojabHuKku.

Tpeyronbauk. IlpusHaku paBeHcTBa TpeyroiapHukoB. Ilepnenaukynsap k mnpsMmon. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYrojbHHKA. PaBHOOEIPEHHBI TPEyroJbHUK M €ro CBOMCTBA. 3agayd Ha
IIOCTPOCHHE C TIOMOILBIO LIUPKYJIS U JTUHEUKH.

IMapanueabHbIe MPpAMBIE.
[Ipu3Haky napauIeIbHOCTH NPSMbIX. AKCHOMa MapajiesbHbIX MpsAMbIX. CBoMCTBa mNapayieIbHbIX
MPSAMBIX.

CooTHOIIEHUSI MeKAY CTOPOHAMM H YIVIAMH TPeyroJbHUKA.

CymMma yrnoB TpeyrojabHuka. COOTHOIIEHHE MEXAYy CTOPOHAMHU U YyIJIaMHu TpeyrojbHHKa. HepaBeHCTBO
TpeyroyibHuka. [IpsMoyronbHble TPEyrojabHMKH, UX CBOMCTBA M IPU3HAKU paBeHCTBA. PaccrosiHue OT
TOYKH 210 npsMoil. PaccrosiHue Mexay napajuieabHbIMU NpsAMbIMH. [locTpoeHne TpeyroiabHUKa IO TPEM
3JIEMEHTaM.

IToBTOpenue. Pemenue 3aga4.

8 kuacce
IToBTOpEHHUE Kypca reoMeTpuu 7 Kjaacca.

YerbIpexyrobHUKH.
MHOroyroiapHUK, BBITYKJIBI MHOIOYTOJBHHK, YETBIPEXYToiabHUK. llapamnenorpamm, ero colcrBa U
npusHaku. Tpaneuus. [IpsmoyronsHuk, poM0, KBajapar, ux cBoicTBa. OceBast U IEHTpaJlbHasi CHMMETPHUHU.

Inomanmb.
[TonsTne mmomaaun MHOroyrosibHuka. Ilnomaau mpsMOyrojbHUKA, MapajuiesorpaMma, TPEYrOJbHHKA,
tpanenuu. Teopema [Tudaropa.

IHoxo0HBIE TPEYTOJILHUKH.

[lonobusie TtpeyronpHuku. IlpusHaku mnomgobusi TpeyroiapHuUKoB. IlpuMeHenue momoOus K
JI0KA3aTesIbCTBY TEOPEM UM pelIeHHI0 3a1ad. CHHYC, KOCUHYC U TaHI€HC OCTPOro yria MpSAMOYTOJIbHOTO
TPEYroJbHUKA.

OKpyXHOCTB.

B3anmHoe pacnosioxeHnue npsamoit u okpykHocTu. KacarenbHas K OKpYKHOCTH, €€ CBOMCTBO U IPU3HAK.
LlenTpanbHple W BIKCaHHbIE Yriabl. YeTblpe 3amedaresbHble TOYKM TpPEYroJibHUKA. BmucanHas u
ONMCaHHAask OKPYKHOCTH.

IToBTOpenue. Pemenue 3agau.

9 kiaacc
IMoBTOpeHHUe Kypca reomeTpun 8 Kiacca.
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BekTopsl.
Ilonsatue BekTopa. PaBeHCTBO BeKTOpOB. CIll0)KEHHE M BBIYMTAHME BEKTOPOB. Y MHO)KEHHE BEKTOpA Ha
yucio. Pa3iioxkenue BeKTopa 1o IByM HEKOJJIMHEAPHBIM BEKTOPAM.

MeToa KOOPAUHAT.
Koopaunarsl Bektopa. Ilpocreiimme 3agaun B KOOpAMHATaX. YPAaBHEHUS OKPY)KHOCTH M MPSMOM.
[IpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PELICHUH 3a4ad.

CooTHolIeHHE MEXKAY CTOPOHAMHA U YIJIaMHU TPEYIroJIbHUKA. CKaJ’IﬂpHOC NMpOU3BEICHUE BEKTOPOB.
CI/IHYC, KOCHUHYC U TAHI'CHC yTJIA. TeOpeMBI CHUHYCOB U KOCHUHYCOB. Pemenue TPEYTOJIbHUKOB. CKaJ'IHpHOC
IMPOU3BCACHUC BCKTOPOB U €0 NIPUMCHCHHUEC B TCOMCTPUYCCKUX 3a7Javdax.

JlJIMHA OKPY/KHOCTH M IVIOLIAAbL KPYyra.
[IpaBunbHbIE MHOTOYroJIbHUKU. OKpYKHOCTH, OINHUCAHHAs OKOJO IPaBUIBHOTO MHOTOYI'OJIbBHMKA M
BIIMCaHHas B Hero. IlocTpoeHne nmpaBrUiIbHBIX MHOIOYTOJIBHUKOB. J{nmuHa okpyxHocTH. [Itomans kpyra.

JABuxeHus.
Otobpaxenue 1uiockoctd Ha ceOs. Ilonatue pBwxkenus. OceBas W LEHTpPaIbHAs CUMMETPHH.

[TapannenwsHblii nepenoc. [ToBopor. HanoxxeHnus v 1BUKEHHUS.

00 akcuomax IIIAHUMETPHH.
Hrorosoe nosropenue. Pemenue 3ama4.

TemaTH4eckoe MJIAHUPOBAHUE

7 kaacc
Ne n/mm Ha3Banue pa3jgesa KoJs-Bo
4acoB
1 HauanbHble reoMeTpuuecKue CBEICHUS 10
2 TpeyroabHuKH 17
3 [TapannenpHble IPsSIMbIC 13
4 CooTHOLIEHUS MEKY CTOPOHAMM M YIJIAMH TPEYTOJIbHUKA 18
5 [ToBTOpenue. Pemenne 3amaq 10
HTroro 68
8 kuace
Ne n/mm Ha3Banue pa3jgesa KoJs-Bo
4acoB
1 [ToBTOpEHME Kypca reoMeTpuu 7 Kiacca 4
2 YeThIpeXyroJibHUKH 20
3 ITmomans 20
4 [TonoOHbIE TPEYTOJbHUKH 26
5 OKpPY)KHOCTh 25
6 IToBTOpenue. Pemenne 3agau 7
Hroro 102
9 kJaacc
Ne ni/m Ha3zBanue pa3aena Kou-Bo
4acoB
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1 [ToBTOpEHME Kypca reoMeTpuu 8 Kiacca 2
2 BexTopsl. Metoa koopiuHaT. 19
3 CooTHOLIEHUs MEKY CTOPOHAMM M YIJIAMH TPEYTOJIbHUKA 13
4 JInuHa OKpy>KHOCTH U IUIOIAAb Kpyra 12
5 JBroxeHus 8
6 006 akcroMax MJIaHUMETPUU 2

Hrorosoe noropenue. Pemenue 3agau 14

Hroro 68
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IIpusoxkenune
Y4yeOHo-MeTOAUYECKOE OOecTieueHHe

Ocnosnas nutepatypa (YMK):

I'eomeTpus. PaGouas nporpamma k yueOnuky JI.C. AtanacsHa u apyrux. 7-9 xiaccel: mocooue
IS yauTenen oomeoOpa3osar. opranm3anuii/ B.®.byry3oB — 3-¢ u3n., - M. : [Ipocsemenue, 2015
AranacsH JI.C., byry3zoB B.®., Kagomues C.b., [To3usk O.I'., FOquna .M. I'eometpus. 7-9
KJIacchl: Y4eOHUK 1t 001eoOpa3oBaTenbHbIX yupexxaeHnuii. M.: [lpocsemenue, 2015

Aranacsu JI.C., byry3oB B.®., I'nmazkoB 10.A., IOauna N.U. I'eometpus: Pabouas Terpaap ans 7
kiacca. M.: [Ipocsemenne, 2017

Mumenko, T. M. I'eomeTrpus: Tematnueckue tectbl: 7 k1. / T. M. Mumenko, A. J[. baunkos. —
M.: [Ipocsemenne, 2012

Tectsl mo reomerpun: 7 kiacc: k yaeouuky JI.C. Aranacsna u ap. «I'eomerpus 7 — 9 kiacce /
A.B. ®@apkoB. — M.: U3narenbcTBO «IK3amen», 2015

3uB b.I'., Meiinep B.M. JlupakTtuyeckue marepuanbl 1O TreoMeTpuu s 7 kinacca. M.:
[Ipoceemenue, 2009

AranacsH JI.C., byry3oB B.®., I'na3zkos 10.A., IOauna U.M. I'eomerpust: Pabouas tetpans ans 8
kiacca. M.: [Ipocsemenue, 2017

Mumenko, T. M. I'eomeTrpus: Tematnueckue tectol: 8 ki1. / T. M. Mumenko, A. J[. baunkos. —
M.: [Ipoceemenune, 2012

Tectsl mo reomerpun: § kiacc: k yueOuuky JI.C. AranacsHa u ap. «I'eomerpust 7 — 9 kiacce /
A.B. ®apkoB. — M.: U3narenbcTBO «IK3amen», 2015

3uB b.I'., Meiinep B.M. Jlupaktuyeckue marepuanbl 1O reoMeTpuu s 8 knacca. M.:
[Ipoceemenue, 2010

Aranacsu JI.C., byry3oB B.®., I'nmazkoB 10.A., IOauna N.U. I'eometpus: Pabouast Terpaap amns 9
kiacca. M.: [Ipocsemenne, 2017

Mumienko, T. M. ['eometpus: tematuueckue tectol: 9 k1. / T. M. Mumenko, A. [|. biunakos. —
M.: IlpocBenienue, 2012

Tectol mo reomeTpuu: 9 knace: k yueonuky JI.C. Atanacsaa u ap. «['eomerpus 7 — 9 knaccobl» /
A.B. ®apkos. — M.: U3narenscTBO «OK3aMen», 2016

3uB Bb.I'., Meiinep B.M. Jlumaktuyeckue marepuanbl 1o reomMeTpuu st 9 kmacca. M.:
[Ipocsemenue, 2010

3uB, b. I'. 3amaun no reometpun: nmocodue ans yqamuxcs 7—11 kinaccoB 061eodpa3oBaTeIbHBIX
yupexxaenuii / b. I'. 3us, B. M. Metinep, A. I'. baxanckwuii. — M.: [Ipocsemenue, 2003

I'eomeTpus. CamMoCTOSITETbHBIC U KOHTPOJIBHBIE PA0OTHI. 7 — 9 KIIacChI : mocoOue I yuuTeneu
obmeobpasosar. yupexxaenuii / M.A. Nuenckas. — M. : [Ipocsemenue, 2012

JlononHuTENbHAS IUTEPATYpA:

['eomerpus : 3a7aun Ha TOTOBBIX YepTexax s moarotoBku k [MA u EI'D : 7 — 9 xnaccwr / O.H.
banasu. — U3n. 5-e, ucnpasi. M nonosH. — PoctoB H//] : ®enuke, 2013

W3zyuenune reomerpun B 7-9 Kiaccax : METOJl. peKOMeHIauu : KH. 1uist yautens / JI. C. Aranacsa
[1 np.]. — M.: IIpocBemenue, 2011.

I'aBpunosa H.®. [Toypounsie pazpaboTku o reomerpun. 7 kinacc. M.: BAKO, 2009

I'aBpunosa H.®. I[Toypounsie pazpaboTtku o reomerpui. § kinace. M.: BAKO, 2009

I'aBpunosa H.®. I[Toypounsie pazpaboTtku o reomerpun. 9 kinace. M.: BAKO, 2009

I'eomeTpus. 7 Ki1acc : TEXHOJIOTUYECKUE KapThl YpokoB 1o yueOuuky JI.C. Atanacsina, B.O.
ByryzoBa, C.b. Kagomuena, J.I'. Ilo3nska, .M. FOaunoii / aBT.-coct. I'.}O. KoBTYyH. —
Bosrorpan : Yuurens, 2015

I'eomeTpus. 8 Ki1acc : TEXHOJIOTUYECKUE KapThl YPokoB 1o yueOuuky JI.C. AtanacsiHa, B.®.
ByryzoBa, C.b. Kagomuena, O.I". Ilo3nska, .M. FOaunoit / aBT.-coct. I'.}O. KoBTYyH. —
Bosrorpan : Yuurens, 2015
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WuTepHeT pecypcesr:

Enunas xomnekuus mudpoBbix 00pa3oBaTesbHBIX pecypcoB http://school-collection.edu.ru/

www.math.ru. I/IHTepHeT - HOAACPIKKaA y‘lHTeJ’Ieﬁ MaTEMaTUuKH, MaTCpruaJibl 1JIs1 YPOKOB,

o(unmanbHeIe JOKYyMEHTH MUHHCTEPCTBA 00pa30BaHUs U HAYKH, HEOOXOAMMEBIE B paboTe.
www.etudes.ru. MaTtemaruueckue 3Tiobl. Ha caiite mpecTaBiieHbl 3TIO/Ibl, BBIIOIHEHHbIE C
UCIIOJIb30BAHUEM COBPEMEHHON KOMITbIOTEpHOU 3D-rpaduku, yBiIeKaTeIbHO U HHTEPECHO
pacckas3bIBAIONINE O MATEMATHKE U €€ TPUIIOKEHUSX.

www.problems.ru. ba3a qaHHBIX 3a7a4 110 BCEM Te€MaM IMIKOJIBHON MaTeMAaTUKH. 3aaul pa30OuThI
1o pyOpUKaM | CTEIeHHU clIoKHOCTH. Ko BceM 3a/1auam MpuBEICHbI PEIICHHUS.
http://www.prosv.ru. CaiiT uznarensctBa «lIpocsemenue» (pyopuka «MaTemaTuka)
http://www.edu.ru. I{enTpasibHbIN 00pa30BaTEIbHBIN MTOPTAJI, COJICPKUT HOPMATHBHBIC
JOKYMEHTbI MUHHCTEPCTBA, CTaHAAPThI, HHOPMAILIKIO O MTPOBEACHUE IKCIIEPUMEHTA, CEPBEP
MHGOPMALMOHHON MOANEPKKU EIMHOTO rocynapcTBEHHOTO IK3aMeHa.
http://www.legionr.ru. CaiiT u3natenscTBa «Jlernony.

http://www.intellectcentre.ru. CaiiT u3narenscra «MHTEINeKT-LeHTp», T/Ie MOXKHO HAUTH
y4eOHO-TPEHUPOBOUHBIC MATEPHAJIbI, IEMOHCTPAIIMOHHBIC BEPCUH, OAaHK TPCHUPOBOUHBIX
3aJJaHUId C OTBETaMH, METOIMYECKHE PEKOMEHIAIIMH U 00pa3Ibl PEIICHUN.
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