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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOro ypoBHs Ui 00y4JarOMIMXCs
10 —11 xnaccoB paspaborana Ha ocHOBe DenepanbHOT0 TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpEeIHEro oOmero odpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHUH,
NPEIbSBISIEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAJUIUN POCCUHCKOro 00Opa3oBaHUSI.
Peanmauml MporpamMmaI o0ecIieynuBaeT OBJIaACHUC KIIFOYE€BBIMHU KOMIICTCHIUAMU,
COCTaBJIAIOIIMMHA OCHOBY JIJId CaMOPAa3BUTHUA W HCIPCPBLIBHOI'O O6pa30BaHI/IH, OECJI0CTHOCTD
OOMIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIIBHOTO Pa3BUTHS IMYHOCTH 00YYArOIIUXCSI.

HOEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TreOMETpUM Ha YPOBHE CpeJHero oOIiero oOpa3oBaHMs
00yCIJIOBJIEHa MPaKTUYECKOW 3HAYUMOCTBIO METAIPEIMETHBIX M IPEAMETHBIX pPE3YJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, popMHUpOBaHUS
(GYHKLIMOHAIBHONH MaTeMaTH4eCKOM I'PaMOTHOCTH, U3Yy4YEHMsI JAPYIMX YYEOHbBIX JUCLMILIMH.
PazButne y oOydaroumuxcs NpaBWIBHBIX NPEACTABICHUNH O CYHIHOCTH M IPOMCXOXKACHUU
reOMETPUYECKUX a0CTPaKIMid, COOTHOIIECHUN PEAJbHOTO U HACAIBHOIO, XapaKTepe OTParKeHHS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHHH M IIPOLIECCOB PEaJIbHOTO MUpPA, MECTE T'€OMETPUMU B CUCTEME
HAyK U pOJIM MaTeMaTU4YECKOrO MOJEIMPOBAaHUS B HAy4yHOM II03HAaHWU M B IPAKTHUKE
crocoOCTBYeT (OPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMSI YYALIMXCS, a TaKKe KauecTB
MBILUIEHUSI, HEOOXOIMMBIX JJIsl aAaNTalllid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcst OJHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CpeIHEro oOIIero
o0pa3oBaHus, TaK Kak OOecrneyrMBaeT BO3MOXXHOCTb M3YYEHHUS KakK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbllIeHHE, (HOpMUPYEMOE IMPH H3YYE€HHUH OOYy4arOIIMMUCS TMOHSATHHHBIX
OCHOB T'€OMETPUHM U IIOCTPOCHUM LIENOYKU JIOTMYECKUX YTBEPKICHUM B XOAE PEILUCHUS
F€OMETPUUYECKUX 3aJa4, YMEHWE BBIIBUIAaThb W ONPOBEPraTh THUIOTE3bl HENOCPEICTBEHHO
UCIOJB3YIOTCSL NPU PEIIEHUHU 3aa4 €CTECTBEHHO- HAYYHOI'O LHKJIA, B YaCTHOCTH M3 Kypca
(GU3MKH.

YMeHHEe OpHUEHTUPOBATbCA B IIPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTeIbHOCTH 4YenoBeka. OpueHTanus 4eraoBeKa BO BPEMEHHM U IPOCTPAHCTBE —
HEO0XO/MMOE YCJIOBHE €ro COLMAIBHOIO ObITHS, (hopMa OTPAKEHHsI OKPYXKAIOLIEro MHpa,
yCIOBHE  YCIIEUIHOTO TO3HAHMS W AKTUBHOIO MpeoOpa3oBaHMs  JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMUOOPa3aMu 00bEANHSAET pa3Hble BUbI YU€OHOH U TPYAOBOM
JESATEIIBHOCTH,

SBIIICTCS OJHUM W3 TPO(ECCHOHATLHO BAXKHBIX KAdecTB, IOATOMY aKTyaJdbHa 3ajiada
dbopMupoBaHUS y OOy4aromMxcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHUIHOCTU
06pa3Hor0 MBIIIJICHUA — CYIICCTBCHHOIO KOMIIOHCHTA B IIOATOTOBKE K HpaKTI/I‘IeCKOﬁ
ACATCIIBHOCTH ITIO MHOTHYIM HaIlpaBJICHUAM.

Ilens ocBoeHus mporpaMmbl yaeOHOTO Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE OOyUCHHUSI
— 00meo0pa3oBaTeIbHOE U OONIEKYJIBTYPHOE pa3BUTHE OOydaromuxcsi depe3 obecrieueHue
BO3MOXHOCTH HpHOGpeTCHI/Iﬂ " UCIOJIb30BAHUA CUCTCMATHUYCCKUX TCOMECTPUUYCCKUX 3HAHUU U
JecTBUH, crieln(pUUHBIX T€OMETPHH, BO3MOKHOCTH YCHEIIHOTO MPOOKEHUS 00pa3oBaHMsl IO
CHEIHATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.



[IporpaMMa mo reomerpuu Ha 0a30BOM YypOBHE NpeqHA3HadeHa A 0O0yYaroIIuxcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPyJHEHUN Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3zom, oOydaroniuecs: Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH
o0mye MareMaTH4yecKHe yMEHUSs, CBS3aHHBIECO CHENM(PUKON reoMeTpuu U HEOOXOAUMBIE IS
JKU3HH B COBpPEeMEHHOM ofmiectBe. Kpome 3TOro, OHM HMEIOT BO3MOXXHOCTH H3YyYUTh
reoMeTpuio 6osee riay0oKo, eciau B JalbHENUIIEM BOZHUKHET HEOOXOIUMOCTh B T€OMETPUUYECKUX
3HAHUSAX B IPOPECCUOHATIBLHOMN 1S TELHOCTH.

JlocTuKeHue e OCBOCHUS MPOrpaMMbl 00€CIIEYMBACTCS PEIIEHUEM COOTBETCTBYIOIIUX
3agau. [IpuopureTHBIMU 3ajjauaMu OCBOCHHS Kypca
«I"eomeTpumn» Ha 6a30BOM ypoBHE B 10—11 kjaccax sIBISIOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPUU KaK YacTH MHPOBOU KYJIBTYPBHl U

OCO3HAHHE €¢ B3aNMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (QopmupoBaHuEe TMpEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpalleHUs KaKk o
BOXHEHIINX MATEMaTHYCCKUX MOJIEISIX, MO3BOJISIONINX OIMUCHIBAThU M3yd4aTh Pa3HbIC
SIBIICHHUS OKPYKAIOIIETO MUPA;

e (QopmupoBaHuEe yMEHHUS paclo3HaBaTh Ha YepTexkax, MOJCNIAX M B PEAIbHOM MHpE
MHOTOTPaHHHKH ¥ TeJIa BPAIICHHUS,

e OBJIQJCHWE METOJaMU pEUICHHS 3aJad Ha T[OCTPOCHHS Ha HM300paKEHUX
IPOCTPAHCTBEHHBIX (HUTYP;

e (QopmupoBaHUE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHSATHSAMH O MHOTOTPAaHHHUKAaX U
TeJax BpalleHusl U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIQJICHWE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a/1a4y; (OPMUPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNIbHBIE  PAcCYXJIEHUS B  XOJE€  PEIICHHS
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE UWHTEIUIEKTyaJIbHBIX W TBOPYECKUX  CHOCOOHOCTEH  OOydarommxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATELCKUX YMEHUN, KPUTUYHOCTH MBILIUICHHUS,

e (opmupoBaHue (YHKIHMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHONW T€OMETPUU: yMEHHE
pacrio3HaBaTh MPOSIBIECHUSI T€OMETPUUYECKHX MOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH
B pEANbHBIX XU3HEHHBIX CUTYAlUsX U MPH U3YyYEHUH JAPYrUX Y4E€OHBIX MPEIMETOB,
NPOSIBJIEHUS] 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh HX Ha A3BIKE
FEOMETPUM U  CO3/1aBaTh TE€OMETPUYECKHE MOJEIH, MPUMEHITh OCBOEHHBIN
FEOMETPUUYECKUN  ammapar Juisl pelIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATD [TOJIyYE€HHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOYEHUE B KYpC CTEPEOMETPUU
B HAayaje €ro M3y4yeHus 3a]ad, pEIIAaEMbIX Ha YPOBHE HHTYMTHBHOIO IIO3HAHMS, U
onpeAeNeHHbIM 00pa3oM OpraHW30BaHHasg paboTa HaJl HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHPYET MPOTEKAHUE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YUEHHIO IIPEAMETA.

[Ipennourenue OTHACTCS HArJIsIHO-KOHCTPYKTHUBHOMY METOAY OOyuYeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh IMPEIMETHO- MPaKTHYECKOM
JeATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHMM Yy ydalMxcs B  Kypce
CTEpEOMETPUH IPOBOJUTCS 3a CUCT PEIICHH 33/1a4 Ha CO3[JaHHe MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHbIMH oOpazamu. Co3naHue oOpa3a MPOBOIUTCS C
OMOpOM Ha HATJSAHOCTh, a ONEpUpOBaHUE 00Pa30M — B YCIOBHSX OTBJICUEHHS OT HATJSIHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €r0 UCXOAHOTO COJAEPIKAHMS.



OcHoBHBIE cofepkarenbHble TUHUM Kypca «['eomerpum» B 10-11 kmnaccax:

«MHororpanHukmn», «IIpsMble U IJIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpaleHus»,

«BekToppl M KOOpAMHATBI B IPOCTPaHCTBE». @DOPMHUpPOBAaHUE JIOTMYECKUX YMEHHUMU

pacripeniesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHHUAM, HO U TI0 ToJlaM 00y4eHUs] Ha YpOBHE
cpemHero ooIero oopa3oBaHus.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3yJlbTaTaM OCBOCHUS
paboueil mporpaMMel, pacrpeneleHHbIM 0 roj1aM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOObl ~ OBJIAJICHUE TEOMETPUYECKHMMM  IOHATUAMU W  HaBBIKAMH  OCYLIECTBISUIOCH
[I0CJIEI0BATEIBHO U IIOCTYNATENbHO, C COOJIOAEHHMEM IPHUHIUIA IPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIIOYAIUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX IPEACTABICHUN 00ydaromuxcs,
pactmpsis 1 yrayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomeTpun otBoautcs 2 vaca B Heennro B 10 kiacce u 1 yac B Hepenro B 11
KJ1acce, BCero 3a ABa rojaa oOydenus - 102 yueOHbIX yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 xaacc

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeomeTpun. Touka, npsmas, IIOCKOCTb, IpocTpaHcTBO. [loHsaTHE
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosoxeHue MpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, TapaJlIEIbHbIE U
CKpemuBampomuecss npsmble. IlapaienpHOCT NPSMBIX M IUIOCKOCTEH B HPOCTPAHCTBE:
napajuleJbHble TPsAMBbIE B IPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MpPSIMBIX; NapajuIeIbHOCTb
OpPSAMOM U IIJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMM; YIOJ MEXAY IpPSMBIMU B
npoctpaHcTBe. [lapaiuienbHOCTH  TUIOCKOCTEH:  MapajyieibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IiockocTel. [Ipocreiinme npocTpaHcTBEHHbIE GUTYPBI HA TUIOCKOCTH: TETPadIp,
KyO, mapauienenumnes; nocTpoeH!e CeueHuil.

[lepneHUKyISIpHOCTE NPSMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsSMbIE B
IIPOCTPAHCTBE, IIPSMBIE IIapajUIeIbHbIE M IEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIAPHOCTH IPSAMOM M IIOCKOCTH, TeOpeMa O NPSIMOM IEepIEeHIUKYIAPHOU
IJIOCKOCTH. YTIIbl B NPOCTPAHCTBE: YIOJ MEXAY NPSAMOW WM INIOCKOCTBIO; ABYTPAHHBIN yrol,
JMHEWHBIN Yrojl JABYTpaHHOTo yria. [lepneHauKynsap v HakJIIOHHBIE: pACCTOSTHUE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHHUE OT MpsIMOMl A0 IUIOCKOCTH, NPOEKIHs (GUTyphl Ha IUIOCKOCTb.
IlepneHAUKYISAPHOCTD IJIOCKOCTEN: NMPU3HAK MEPIICHIUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema
0 TPEX MEePIEeHIUKYIApax.

MHoOrorpaHHUKHU

[loHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHThl MHOTOTPAaHHWKA, BBIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAHHMKH; Pa3BEPTKa MHOrOrpaHHuKa. Ilpusma: N-yronapHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBI; NIPsIMasi U HAKJIOHHAS MIPU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTDH MPU3MBI.
[Tapaytenenunes, NpsAMOYTOIbHBIN MapajulesIeNUIe] U ero cBorcrea. [Iupamunpa: N-yrosbHas
nUpamMu/ia, I'paHU U OCHOBAaHME NHMpaMHJbl; OOKOBas M TOJHAas IOBEPXHOCTb IHPAaMHJBI;
IPABWIbHAs] W YCEUCHHAas NUPAMHJA. OJEMEHTbl MNpu3Mbl W nupamuisl. IIpaBuibHBIC
MHOTOTPaHHUKU: IMOHATHE NMPABUILHOTO MHOIOIPAaHHUKA; IPaBUJbHAS IPU3Ma U NpPaBUIIbHAs
nUpaMu/Ia; MpaBUIIbHAS TPEYroJibHAs MUPaMUAA U MPaBUIBHBIN TeTpasap; Ky0. IIpencraBnenue
O MpaBWIBHBIX MHOTOIPDAHHUKAX: OKTadJp, AOACKa’aAp M ukocadap. CedeHus npuU3Mbl U



nmupaMuJbl.
CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUU B ITUpaMUJIax, napaJuICICrnuncaax, nIpaBUjIbHbIX MHOTOTI'PaAaHHHUKAX

Brruncnenue 3eMEeHTOB MHOTOTPAaHHUKOB: peOpa, nuaronanu, yriel. [lnomaas 60koBoit
MIOBEPXHOCTU W IIOJIHOM IOBEPXHOCTH MPSMOM MPU3MBbI, IUIOLIAJAb OCHOBAaHMI, Teopema o
OOKOBOH TIOBEPXHOCTH MPsSMOM mpu3Mbl. [lmomans OOKOBOH MOBEPXHOCTH M IMOBEPXHOCTU
NPAaBWIBHON MHUpaMUJIBI, TeOpeMa O IUIOMIANM YCeYeHHOU mupamuabl. [loHstre 00 oObeMe.
O0BEM TUpaMUIBI, TPU3MBI.

[TogoOubie Tena B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOLIAISMU IMOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

11 KJIACC

TeJsia BpameHust

[Munuuapuyeckass IOBEPXHOCTh, O0pa3yrollue IUIMHIAPUYECKONW IOBEPXHOCTH, OCh
IMHAPUYECKOM ToBepXHOCTH. LlumuHap: ocHoBaHUs 1 OOKOBasi TOBEPXHOCTh, 00pa3yromias u
0Cb; IJIOLIaJb OOKOBOM U MOJHOMIIOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3ylolne KOHHYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHMYecKol mnoBepxHocTH. KoHyc: ocHOBaHume M BeplIMHA, oOpasyoollas MU OCbh; IJIOLIAAb
OOKOBOM WU IOJIHOM NOBEPXHOCTH. YCEUCHHBIH KOHYC: 0Opa3ylollle U BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, AWAMETp; IUIOLIaJb MOBEPXHOCTH cdepbl. Bianmuoe
pacnoJsioxkeHue cepbl U IMII0CKOCTH; KacaTellbHas INIOCKOCTh K cepe; Mmiomanb chepsl.

N300pakeHre Ten BpalleHUs Ha IUJIOCKOCTH. Pa3BépTka LMIMHApa M KOHYCA.

KomOuHanuu ten BpalleHuss U MHOTOIPaHHHMKOB. MHOTOrpaHHUK,

OIKCaHHBIN OKOJIO chepbl; cepa, BIUCAaHHAS B MHOTOI'PAHHUK, UM TEJIO BPAIIEHUS.

[Tonsitue 006 oO0beéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 oO0beMe
IPSIMOYTOJIBHOTO Tapaijienienuneaa u cieactsus u3 Hee. OO0beM nuinuHapa, koHyca. O0bem
11apa u miomaab chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMU MOJOO0HBIX TEII.

Ceuenust mwmHApa (MapauleIbHO W TEPHEHIUKYISPHO OCH), CEYCHHs KOHYca
(mapasuienbHOe OCHOBAHUIO M MPOXOJISIEe Yepe3 BEPIINHY), CEUSHUS Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockocT U B mpocTpaHcTBe. CIO0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha YHuClo. Pa3nokeHnWe BEKTOpa 1O TPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBmito
napamenenunena. PemeHue 3agady, CBS3aHHBIX C MPUMEHEHHEM IMpaBUI  JCWCTBUH C
BEKTOpaMH.

[TpsimoyronbHasi cucrema
KoopauHaT B mpocTtpaHncTBe. Koopaunate!l Bektopa. [IpocTeiiine 3aqaun B KoopAMHATAX. YTOI

Mexy BekTopamu. CKajsipHOe MPOM3BEIECHUE BEKTOPOB. Briunciienne yrioB MExy MpsSMbIMH
U TiockocTsiMU. KoopIuHaTHO-BEKTOPHBIN METO/ NP PEIICHUH T€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pPE3yabTaThl OCBOCHHS IMPOTPAMMBEI  Y4€OHOTO TMpeaMeTra
«MaremaTuka» XapakTepU3yIOTCS:
I'paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKON MO3MIMKA OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'O WJIEHA POCCUUCKOr0 00IEeCTBa, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHH, MPOIEAYp TIPakJaHCKOro o0O0IecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aMMOJICHCTBOBATh C COIHAJIbHBIMA HMHCTHTYTAaMH B
COOTBETCTBUU C UX (PYHKIUAMH U HA3HAUCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO POCCHICKON IPpaKATAHCKOW UACHTUYHOCTH, YBAXKEHHS KIIPOLLIOMY U
HACTOSIIEMY POCCUMCKON MAaTeMAaTUKH, LIEHHOCTHBIM OTHOIIEHUEM KJIOCTUXKEHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ATUX JTOCTHKCHUN B
JIPYTUX HayKaX, TEXHOJIOTHIX, CPEepaxdIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JyXOBHBIX IICHHOCTEH pPOCCHICKOro Hapona; c(hopMHpPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MMPUMEHEHHEM
JOCTHDKCHUN HAayKU U JIEATEIIbHOCTHIO YUYCHOTO; OCO3HAHMEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE
YCTOHYHUBOTO OYTyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUW, PacCYKICHHH; BOCHPUUMYHBOCTHIO K
MaTEeMaTUYECKUM aCTIEKTaM Pa3IuYHBIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHsI TPHUMEHATh MaTeMaTU4YeCKHWe 3HAHHUS B HHTEpecax
37I0pOBOTO U 0€30macHOro oOpas3a >KU3HU, OTBETCTBEHHOTO OTHOIIECHUSI K CBOEMY 370POBBIO
(3mopoBoe muTaHuE, cOATAHCUPOBAHHBIN PEKUM 3aHATHN M OTHAbIXa, peryisipHas (unyeckas
AKTUBHOCTH); (PM3MUYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIHOPTHBHO-03J0OPOBUTEIHHOM
JI€SITEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIdy, OCO3HAHUEM IEHHOCTU TPYIOIIOOUS; UHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBEHON NESTENbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M e¢ MPUIOKCHHSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp Oyaymeilt mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE
>KH3HEHHBIE IIaHEL;

TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha
MMPOTAKCHUU BCceU KHU3HH; TOTOBHOCTBHIO K aKTUBHOMY YYAaCTHIO B PpCHICHUHN MMPAKTUYCCKUX 3ajJiayq
MaTeMaTHYECKON HAIPaBICHHOCTH.

JK0JI0rH4ecKoe BOCIUTAHME:

C(OPMHPOBAHHOCTHIO JKOJIOTHYECKOW KYJIBTYPHI, NMOHHUMAaHUEM BIHUSHHS COLUAIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MPHPOJHOW M COLMAIBHOW CpeIbl, OCO3HAHWEM
I00ANFHOTO — XapakKTepa dAKOJOTMYECKHX  MpoOieM; OpHeHTaluell Ha  MpUMEHEHUE
MaTeMaTHYECKUX 3HAHUM JJIS pelIeHHs 3a7ay B oOJAaCTH OKPY)KAIOUIeH Cpeibl, TNIAHUPOBAHUS
MIOCTYITKOB M OIICHKH WX BO3MOJKHBIX ITOCIICACTBUH JIJIsl OKPY)KAIOIIECH CPEIBI.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAHHEM MaTEMAaTHYECKON HayKu Kak chepbl
YEJIOBEYECKON JEATEIBHOCTH, dTAllOB €€ Pa3BUTHUs U 3HAYMMOCTH IS Pa3BUTHUS LMBUIM3ALNY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH U MaTEMAaTHYECKOM KyJIbTypOll Kak CPEICTBOM IO3HAHMS
MHUpPA; TOTOBHOCTBIO OCYIIECTBISATh IPOEKTHYIO M HCCIEIOBATENIbCKYIO JAESTEIbHOCTD
MHAUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaTemaTuka»  XapaKTEepPU3YIOTCS  OBJAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMETbHLIMU
0elicmeusiMu,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU
PeYIAAMUBHBIMU OeUCMBUIMU.

1) YHusepcanvuvie nosnasamenvuwvle Oeticmsus, obecneuusaom Gopmuposarue
0a306b1X KOCHUMUBHBIX NPOYECCO8 00YUAIOUUXCS (0CBOEHUE MEeMOO08 NOZHAHUS OKPYICAIOUe20
Mupa; npumMeHeHue JN02UHEeCKUX, UCCIe008amelbCKUX onepayutl, ymeHutl pabomams
ungopmayuetl).

ba3oBble Jlornueckue geiicTBUA:

e BBIBISITH M XapaKTePU30BaTh CYLIECTBEHHBIC MPU3HAKKM MATEMaTHYECKUX OOBEKTOB,
MOHSITHUI, OTHOIICHUH MEXIy MOHATHIMH; (OPMYIHpPOBATH OMpPEICICHUS TMOHSITHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIIMKI, OCHOBAHUS JJIsi 0000IIeHUS
Y CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJTN3A;

e BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKIACHHS: YTBEPAUTEIbHBIC U
OTpUIIaTeNbHbIE, €MHIUYHbIC, YACTHBIE U 00IINe; YCIOBHBIE;

e BBIABIATH MAaTEMAaTHUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTHBOPEYHUS B
dakTax, JAaHHBIX, HAONIOJACHUSIX M YTBEPKIACHUSX;

npeIaraTh KPUTEPUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH HWIIPOTHUBOPEUHIA,

e JlefaTh BBIBOJBI C HMCIOJH30BAaHHEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e IPOBOJUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUN (TIPSIMBIC
U OT TMPOTHBHOIO), BBICTPAMBATh APTYMEHTAIUIO, MPUBOJUTH MPUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BBIOMpaTh CHoco0 pemieHUs y4eOHOU 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHus, BeIOUpaTh HanOoJIee TOIXOAIIMA ¢ YIETOM CaMOCTOSATEIHHO BBIICICHHBIX
KpUTEPUEB).

ba3soBble ucciieq0BaTe/IbCKHE 1eHCTBHS:

e HCMONB30BaTh BOMPOCHI  KaK  HCCIENOBATEIbCKUH  HHCTPYMEHT  TO3HAHWS,
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOLTHNE MPOTUBOpEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMO€ U JaHHOe, (OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3HIIHIO,
MHEHHUE;

e TMPOBOJIUTH CAMOCTOSTEIILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIECIOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, IPOIIECCAMU;

e CaMOCTOATENHLHO (OopMyaUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEJCHHOTO HAOIOJCHUS, UCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTD IMMOTYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB M 0000IICHNUI;

e MPOTHO3UPOBATH BOZMOKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIIOI0KEHUS



npeiaraTb KpUTEPUU AJIs BBISBICHUS 3aKOHOMEPHOCTEN HIIPOTUBOPEUMIA;

e JleNaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

e [IPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (IIpsiMble
U OT TMPOTUBHOIO), BBICTpaMBaTb AapPryMEHTAlUIO, IPUBOAUTH IPUMEPHl H
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXIEHUS U BBIBOJIBL;

e BbIOMpaTh crnoco0 pemieHus y4eOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanboJee MOAXOSAIUN C yUeTOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBarejabLcKue AeiicTBHUA:

e UCHOJb30BATH  BONPOCHl  KAaK  HCCIEAOBATEIbCKUH  MHCTPYMEHT  IO3HAHUSA;
(bopMynHupoBaTh BONPOCHI, (PUKCHUPYIOLIME MTPOTUBOpEUnE, NpodiieMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OpMHUpPOBATh THUIOTE3Y, ApPryMEHTHPOBATH CBOIO IO3UIIMIO,
MHEHHUE;

e I[POBOJUTH CaMOCTOSITE€JIbHO CIUIAHUPOBAHHBIA HKCHEPUMEHT, HCCIEAOBAaHHE I10
YCTAQHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eckoro oOBbeKTa, SBICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

e  CaMOCTOATENLHO  (HOpMYyIHpOBaTH OOOOIIEHHUS ©  BBIBOABI IO  pe3yibTaTaM
IPOBEICHHOIO HAOJIIOAECHUS, UCCIIEJOBAHUS, OLEHUBATh JOCTOBEPHOCTD IIOJYyYEHHbIX
pe3yJbTaTOB, BEIBOJOB U 000OIICHMIA;

e [IPOrHO3UPOBATh BO3ZMOXKHOE Pa3BUTHE IIPOLECCa, a TAKXKE BbIIBUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX yCIOBHSX.

Pabora ¢ nngopmanmeii:

e BBUIBJIATH JAeQUUUTH MH(pOpPMAIMM, JaHHBIX, HEOOXOIMMBIX /Js OTBETaHa BOIPOC
U /ISl peLIeHUS 3a/1a4;

e BbIOMpaTh UWH(POPMALMIO W3 MCTOYHHUKOB pA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMALIMIO PA3NIUYHBIX BUJIOB U (HopM
IIPEJICTaBIICHHUS],

e CTPYKTYpUpPOBaTh HWH(POpPMALMIO, TMPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WTIOCTPUPOBATH rpapuyuecKy;

e OLEHUBaTh HAACKHOCTb MHPOPMAIMM IO CaMOCTOSITENIBHO C(HOPMYIHPOBAHHBIM

KPUTEPUSIM.
2) Ynusepcanvnoie KOMMYHUKAMUGHblEe Oeticmeus, obecnevusarom
ChOPMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUUXCH.
Oo01enue:

e BOCIPUHHMMATH U (HOPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU CYCIOBUSMH U LETSAMU
OOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX HU
IMCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 X0y PELIECHUS 3a/1a4l, KOMMEHTHPOBATh
MIOJIyYEHHBIN pe3yibTarT;

e B X0ji€ 00CY)XJIEHH 331aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXIaeMOi TeMbl, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKa3bIBaTh M/IEU, HALICIIEHHBIE HAa TIOMCKPELIEHMS]; COTIOCTABIISATh
CBOMU CYX/IEHUS C CY)KICHUSIMU APYTUX YYaCTHUKOB MAJOra, OOHApyKHUBATh pa3inuyue
U CXOJCTBO TO3ULUH; B KOPPEKTHOM (opme (OpMyIHpOBaTh pa3HOIJIACHS, CBOU
BO3Pa)KEHUS;

e IPEACTABIATH PE3YJbTaThl PEIICHUS 3a1a4yM, dKCIIEPUMEHTA, UCCICNOBAHUs, IIPOEKTA;
CaMOCTOSITENIbHO BbIOMpPATh (OopMaT BBICTYIJIEHHS C Y4€TOM 3ajad IPe3eHTalud U
0CcOOEHHOCTEH ayTUTOPHUH.



CoTpyaHnuecTBo:

e T[OHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW ¥ HWHIUBUIYaTHbHOU PabOTHI
Opy peuieHuH Y4eOHbIX 3a/Jay; MNPUHUMATh 1eJb COBMECTHOM J1eATeIbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOH pPabOTHI, pachpenensTh BUIbI padoT,
JIOTOBApUBATHCSA, OOCYXKIaTh TMPOIECC W pPe3yiabTar paboThl; 0000maTh MHEHUS
HECKOJIBKHX JTIOACH;

e  y4acTBOBAaTh B IPYMIOBHIX (hopMax paboThI (00CYKaeHUs, 0OMEH MHCHHH,

«MO3TOBBIE€ IITYPMBI» U HHbBIC); BBHIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTUMHU YICHAMH KOMAaH/IbI, OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B
OOIIMI MPOYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvnuvle pezynamugHsle Oeticmeausl, obecneuusaiom
Gopmuposarue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCHIU.
Camoopranuzanusi:

e  COCTaBJIATH IUIAH, aJITOPUTM PEIICHHS 3a/1a4i, BBIOMPATh CIIOCOO PEHICHUSC YIETOM
UMEIOLTNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM
uHpOpMaLnH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMH I[IO3HABATEIBHON peQIIeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENbHBIX IPOLECCOB, HX pe3yJbTaTOB; BJIAJETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJIS Ipoliecca U pe3ynbTara pelIeHHs MaTeMaTH4yecKou
3a/1a4u;

e MpeABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTBH IIPH PELICHUU 3a/ladl, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJJCHHBIX
OILIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

IMPEJIMETHBIE PE3YJIBTATDBI

10KJIACC

OmnepupoBaTh NOHSATHAMH: TOYKA, IPSIMAst, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX NIPU PEIICHUH T€OMETPHUECKUX
3a1ad.

OnepupoBaTh NOHATHAMM: NAPAJICIBHOCTE M HEPHEHIUKYIAPHOCTh NPAMBIX U
IIJIOCKOCTEM.

KnaccuguimpoBats B3anMHOE PacIoiOKEHUE MPSIMBIX U TNIOCKOCTEH B TIPOCTPAHCTBE.

OnepupoBaTh NOHSTHUSIMU: JABYIPAaHHBIM yroyl, TpaHU JABYI'pPAHHOrO yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN Yol ABYTPaHHOTO YIJjla; rpagycHasl Mepa JIBYTPaHHOTO yIJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBINYKJIbII MHOTOTPaHHUK,
AIIEMEHTHI MHOTOTPaHHUKA, TPABHIBLHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (TMHpaMuja; MpPU3Ma, TMPSIMOYTOJIbHBINA
napaienenunes, Kyo).

KnaccuunupoBaTrb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMA JUIS  KJIACCH(HKAIMU
(BBINYKJIBIE M HEBBIIYKJIbIE MHOTOTPAaHHUKH; TPaBWIbHbIE MHOTOTPAaHHUKH; MpsIMbIE U
HaKJIOHHBIE IPU3MBI, TAPAJUIEIICTIUIIEIbI).

OnepupoBaTh MOHATUSMH: CEKYIIas IIIOCKOCTh, CEUEHHE MHOTOIPaHHUKOB. OOBICHATH

MPUHIUIBI TTOCTPOCHHUSI CEUSHH, UCTIONB3YSI METOJI CIIE/IOB.

Ctpouth ceueHHs: MHOTOIPAaHHUKOB METOAOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHII CBEPXY, COOKY, CHH3Y.



Pemate 3amaun Ha HaxoXJeHME TIEOMETPUYECKMX BEIMYMH IO oOpasuaMm HIu
ajaropuTMaM, IPUMEHSAS M3BECTHBIC AHAIMTUYECKUE METOABI IIPU PEIICHUH CTaHAAPTHBIX
MaTE€MaTU4YeCKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHMM MEXAY ABYMS TOYKAMH, OT TOYKH MO
IIPSIMOM, OT TOYKH 0 IJIOCKOCTH, MEKY CKPEILMBAIOIIUMHUCS IIPSIMBIMU.

Pemate 3a1aun Ha HAXOXKAEHUE T€OMETPUYECKUX BEJIMUMH 110 00pa3liaM WU ajlrOpUTMam,
IIPUMEHSA U3BECTHBIE aHAJIUTUYECKUE METOJbI IPU PELICHUU CTAaHIApPTHBIX MATEMaTHYECKUX
3a71a4 Ha BBIYMCJICHUE YIVIOB MEXKAY CKPCIIMBAIOLUIUMUCA IPSAMBIMH, MEXKIy IpsSIMOU U
IIJIOCKOCTBI0, MEXAY IIJIOCKOCTSIMU, IBYTPAHHBIX YTIJIOB.



Bbruuciate 00bEMbI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MHpaMHIA) C
NpUMEHEHHEM (OPMYI; BBIYUCIATH COOTHOUICHUS MEXKAY IUIOMAISIMH ITIOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOIPaHHHUKOB.

OmnepupoBaTh MOHATHSMHU: CHMMETPHS B IIPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CHUMMETPHH; LICHTP, OCh U IFIOCKOCTh CUMMETPUH (DUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (pUrypax, npencTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumeHnsTh reomMeTpuueckue (akThl s pEIIeHHs CTepPEeOMETPUYECKHX — 3ajad,
NPENOIaraloIuX HECKOJIBKO IIaroB pPEHIeHUs, €CIU yCIOBUS NMPUMEHEHHs 3aJaHbl B SBHOM
dopme.

[TpumMeHsATh TpOCTEHIINE MPOrpaMMHBIE CPEACTBA M 3JICKTPOHHO- KOMMYHHMKAIIMOHHBIC
CHCTEMBI IPY PEUICHUU CTEPEOMETPHUYECKHIX 3ajad.

[IpuBoaMTH, TpUMEpPHl MATEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B TPHUPOJAE U IHKHU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHU B HCKYCCTBE.

[TpuMeHATh MOJyYeHHbIE 3HAHHMSA HA TPAKTHKE: aHAIW3UPOBATh pEalbHbIC CUTYallUd U
OPUMEHATh  HM3y4YCHHBIE TOHATHS B  TIPOIECCE TIOMCKAa  PEHICHHS  MaTeMaTUYeCKH
chopMyITHPOBaHHONW TPOOIEMbI, MOACTUPOBATh pPEaTbHBIC CUTYallMd Ha S3BIKE T'€OMETPHH,
UCCIIEIOBATh TIOCTPOCHHBIE MOEIH C MCIIOJIb30BAaHHEM T€OMETPUYECKHX IMOHATHH U TEOpeM,
ammapara anreOpbl; pelaThIpakKTUIECKUE 3a/1auu, CBSI3aHHBIE C HAXO0XKJICHUEM T€OMETPHYECKUX
BEJINYMH.

11 KJIACC

OnepupoBarb TTOHSITHSIMH [UTHHPAYECKAsT MTOBEPXHOCTb, oOpazyromue
[UWIMHIPUYECKON TTOBEPXHOCTH; IMIIUHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIne KOHUYECKOM
MOBEPXHOCTH, KOHYC; ChepuyecKasi TOBEPXHOCTb.

PacnoznaBate Tena Bpamenust (HWIUHIP, KOHYC, cdepa H map).

OOBACHATH CIIOCOOBI OTYYESHHS T BPALCHHUS.

Knaccudunuposars B3auMHOE pacnonoxeHne chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BHICOTA CErMEHTa;
[IapOBOI CJIOM, OCHOBaHHE IIAPOBOTO CIIOSI, BHICOTA IIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbraucnsate 00BEMBI M TUIONIAANA TTOBEPXHOCTEH TEJI BpAIICHUS, TEOMETPHUSCKUAX TEJ C
npuMeHeHueM Gopmyi.

OnepupoBarh MOHITHSIMH: MHOTOTPAHHHK, BIMCAHHBIM B chepy W ONMUCAHHBIA OKOJO
cdepsl; chepa, BiMcaHHAs B MHOTOTPAHHHUK WM TEIOBPAIICHUS.

BbI4HchsTe COOTHOIICHHS MEXKIYy IUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMU IMOAOOHBIX
TEIL

N300pakaTh M3ydyaeMble (GUIYpbl OT PYKH M C IPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUs Tell BpaIleHUsI.

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, MPeICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE NEHCTBUS CI0KEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHUS BEKTOpPa
Ha YKCII0, OOBICHATh, KAKHMHM CBOMCTBAMHU OHM 00J1afaloT.

[TpuMeHSTH PAaBUIIO MapaUIEIICTIUIICAA.



OmepupoBaTh MOHATHSIMH: JIEKAPTOBbI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOpP, MOMAYIb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YroJ MEXIy BEKTOPaMH, CKaIspHOE
POU3BEICHHE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUTAHAPHBICBEKTOPBI.

HaxoauTs cyMMy BEKTOPOB W MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXK/Y BEKTOPAMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIBIBATh BEKTOP IO JBYM HEKOJUITMHEAPHBIM BEKTOPAM.

3aaBaTh IOCKOCTh YPAaBHEHHEM B JICKAPTOBOW CHCTEME KOOPAUHAT.

[MpumeHsaTh TreoMeTpudeckue GakThl Ui PEHICHHS CTEPEOMETPUYECKUX — 3ajad,
HPENOJAarafoIMX HECKOJILKO IAroB PEIICHHs, SCJAM YCJIOBUS MPUMEHEHUS 3aJaHbl B SBHON
dopme.

Pemath mpocTeiiiime reoMeTpudecKue 3a1aui Ha MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemrate 3ala4y Ha J0Ka3aTCJIbCTBO MATECMATUYCCKUX OTHOILIEHUN H HaX0XICHUC
TCOMETPHUICCKUX BCJIIMYUH II0 06pa311aM WKW aJIrOpuTMaM, IMPHUMCEHAA U3BCCTHBIC MCTOALI IIPU
pEIIeHUH CTaHIAPTHBIX MATEMAaTHYCCKUX 33/1a4.

[IpuMeHATH mpocTEeNIINE IMPOrpaMMHBIE CPEACTBA U JIEKTPOHHO- KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPHUYCCKUX 3a71ad.

[IpuBoguTe mHpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE M IKHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

[TpuMeHATh MOJYYEHHBIC 3HAHHWS Ha MPAKTHKE: aHAIM3UPOBATh pEalbHBIC CUTYAIlUd U
MNPUMCHATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHCKa peICHuA MaTeMaTNn4YCCKN
chOopMyYITHPOBAHHOW TPOOJIEMbI, MOJICIUPOBATh PEaJbHBIC CUTYallMH Ha S3bIKE T'COMETPHH,
UCCIIEIOBATh TIOCTPOCHHBIC MOJEIH C MCIIOJIb30BAaHHEM T€OMETPUYECKHX IMOHATHH U TEOpeM,
amrmapara ajareOpbl; pelaThIPaKTHUECKUE 3a1auH, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX
BCJIIMYHH.



TEMATHUYECKOE INTAHUPOBAHHME10

KJIIACC

Ne
n/n

HaumenoBanue pa3aesioB 1 TeM
NPOrpaMmbl

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

BBenenue B ctepeomMeTpuro

10

T'eomempuueckuii
nopmann

hitp://www neive by.ru/

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapanienbHOCTh IPSIMBIX U INIOCKOCTEN

12

T'eomempuueckuii
nopmann
http://www.neive.by.ru/

[lepnieHIUKYISPHOCTD MPSMBIX U
IJIOCKOCTEH

12

T'eomempuueckuii
nopman

hitp://www neive by.ru/

Vrasl MCKAY IPAMBIMU U IINIOCKOCTAMHA

10

T'eomempuueckuii
nopman
http://www.neive.by.ru/

MHororpanHuku

11

T'eomempuueckuii
nopmarn
http://www.neive.by.ru/

OO6bEMBI MHOTOIPaHHUKOB

T'eomempuueckuii
nopman

http://www.neive.by.ru/

HOBTOpCHI/ICZ CCUCHUS, paCCTOSHUS U YT'JIbI

T'eomempuueckui
nopmann
http://www.neive.by.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

Nen/m NPOrpaMmblI

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

1 Tena BpameHus

12

T'eomempuueckuii
nopmann

http://www.neive.by.ru/

2 OO0BEMBI TEN

T'eomempuueckuii
nopman
hitp://www neive by.ru/

3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

10

T'eomempuueckuii
nopman
http://www.neive.by.ru/

[ToBTOpenue, 0600IICHHE,
cHUCTEMaTH3alMs 3HaHUI

T'eomempuueckuii
nopman
http://www.neive.by.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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MNOYPOYHOE IIVTAHUPOBAHHME10

KJIACC

Ne KosnyecTBO 4acoB Jara DaeKTpoHHbIe HHPPOBHIE Bocnurare/bHbIH

n/ ~ Temaypoxa Becer | KoHTpoabH IpakTuyeck | M3y4YeHH | oOpasoBaTe/ibHbIE HOTEHIHA

I 0 ble padoThI ue padoTsl b pecypchl
OcHOBHBbIE TOHATHUS BOCIIMTAHUE
CTEpEeOMETPUU: YECTHOCTH,
TOUKa, mpsimas, T00pOTHI,
MJIOCKOCTH, MUJIOCEPIH,
MIPOCTPAHCTBO. Teomempuueckuii CIIpaBeJIMBOCTH,
pasia nopman hitp://\www.neive by, = APYXKEIHOOHS 1
U300paxKeHus Ha 1 ru/ B3aMMOITOMOIII
pHUCYHKAX:
HU300paKECHUS
IUIOCKOCTEH,
napauieIbHbIX
HpSMBIX (OTPE3KOB),
CepeIUHBI OTpe3Ka
[TonsTus: Teomempuueckuii BOCTIHTAaHUE JIIOOBU
[IEPECEKAIOMNEC 1 nopman http://www.neive.by. | K POAHOMY Kpato,
IUIOCKOCTH, ru/ Ponune, cBoemy
nepeceKaromuecs Hapoay
npsiMasi ¥ TI0CKOCTh
[MonsTus: YBaKEHHUSI K
nepeceKarmuecs rpaBaM, CBOOO1aM
ILUIOCKOCTH, 1 H 00s13aHHOCTSIM
MepeCEeKarIINecs rpakIaHuHA
npsiMasi ¥ II0CKOCTh Poccnn
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3HAKOMCTBO C
MHOTOI'PaHHUKAMH,
HN300pakeHUE
MHOTOI'PAaHHUKOB Ha

dhopmupoBanue
KYJIBTYpPbI
3I0pOBOTO 00Opaza
KHU3HHU U

pHCYHKax, Ha 3MOLIMOHATBHOTO
IIPOEKIIMOHHBIX Onaromnoxydus —
BOCIIUTaHUE http://www.ege.edu.ru/ pas3BHUTHE
YECTHOCTH, ¢buznyeckux
J0OpOTHI, criocoOHoCTeH
MUJIOCEpaNS, HaBBIKOB
CIIPaBEJIMBOCTH, 6e301macHoro
IpyXKemoouns u HOBEJICHUS
B3aUMOIIOMOIIIN

YyepTexax

HavansHebie YBaXKCHUSA K

CBEJIeHMs 0 KyOe 1
nupamMuac, nx

http://www.fipi.ru/

mpaBaM, CBOOO1aM
1 00s13aHHOCTSIM

pPa3BEPTKU U rpakJJaHUHA
Mopaenn. CeueHus Poccun
MHOTOTPaHHUKOB

HauvanpHpie BOCIIMTaHUEC

CBEJIeHMs 0 KyOe 1
nupamMuac, nx
Pa3BEpPTKU U

http://www.ege.edu.ru/

YBa)KEHUSI K
pe3yspTaTaM TpyJa
, OpUEHTAIIMS Ha

Mojemu. CeueHUs MOJIy4eHHE
MHOTOTPAHHUKOB npodeccuun
ITonsTHe 00 BOCHHTAaHHE
aKCHOMaTHYECKOM YeCTHOCTH,
ITOCTPOEHHUH 00pOTHI,



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

CTEpPEOMETpPUH: MHJIOCEpANS,
AKCHOMBI CTIPaBEJIMBOCTH,
CTEpPEOMETPUH 1 IpyXKeTroous 1
CIIC/ICTBHS U3 HUX B3aUMOIIOMOIIIN
[TonsiTre 06 BOCIIUTAHUE
aAKCHOMAaTHYECKOM _ YBaXEHUS K

3 HOCTPOCHHUH hittp:/www.neive. by.ruf pe3ynbTaTtaMm Tpyzaa
CTepPEOMETpPUH: , ODHCHTALIUS Ha
AKCHOMBI HOJTy4eHHE
CTEpEOMETPUH U npodeccun
CIIC/ICTBHS U3 HUX
[onsarue 06
AKCHOMAaTHYECKOM

9 HOCTPOCHHUH
CTEpPEOMETpPUH:

AKCHOMBI

CTEpPEOMETPUH U

CIIC/ICTBHSI U3 HUX

[Tonstue 06 BOCITUTaHUE JIIOOBU
AKCHOMATHYECKOM T'eomempuueckuit _ K POTHOMY Kpalo,

10 [IOCTPOCHUHU nﬁf"uvlhﬂQJﬂNMNLﬂﬁﬂ@JEL Ponune, cBoemy
CTepPEOMETpPHUH: o HapOIy
AKCHOMBI
CTEPEOMETPUH U
CIIC/ICTBHSI U3 HUX
B3anmHuoe

11 | Pactolonerie http://www.fipi.ru/

IPSMBIX B

IPOCTPAHCTBE:
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MEPECEKAOIHNECH,
napaaijiciIbHbIC U

12

CKPEITUBAIOIINECS

psIMbIC

[TapannenpbHOCTB BOCIIUTAHUE
MIPSIMBIX U YBaXEHUS K

TIJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiebHbIe
npsiMbIE B
MIPOCTPAHCTBE;
napajuieJIbHOCTh
TPEX MPSMBIX

http://www.ege.edu.ru/

pe3yibTaTaM Tpyaa
, OpUCHTAl M Ha
HOJTy4eHHE
npodeccuun

13

[TapamnensHOCTH
HPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
ITapayenbHOCTB
IPSIMOM U TNIOCKOCTHU

14

Vel ¢
COHArpaBJIEHHbBIMU
CTOpOHAMHU

15

VYron mexny
OpSMBIMU B
IIPOCTPAHCTBE

http://www.ege.edu.ru/

16

VYron mexny
OpSMBIMU B
IIPOCTPAHCTBE

YBXEHHUS K
mpaBam, cBo0OO1aM
1 00SI3aHHOCTSIM
rpax1aHuHA
Poccun

17

[TapannensHOCTD

http://www_ fipi.ru/

BOCIIUTAaHHUEC
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IUIOCKOCTEH:
napajuieiabHbIe
IUIOCKOCTH

18

CaoiicTBa
napauieIbHbIX
IUIOCKOCTEH

http://www.ege.edu.ru/

YBaXCHUS K
pe3ysibTaram Tpyaa
, OPHEHTAIINS Ha
HOJTy4eHHe
npodeccuun

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE
¢burypsr Ha
IJIOCKOCTH:
TeTpa’p, Ky0,
napajuiesenumnes

20

[TocTpoenue
CEUYEHHI

http://www.fipi.ru/

21

ITocTtpoenue
CEYEHUI

22

Kontponbnas
pabota o Teme
"ITpsimble 1
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
HPSIMBIX U
IIJIOCKOCTEN"

BOCIIUTAHHUC
YBOXKEHHUSA K
pe3ynbTaTam Tpya
, OpPUEHTAIUs Ha
MOJTyueHue
npodeccuu

23

[IepnenaukysapHoCT
b IIPSIMOM U
IUIOCKOCTH:
NEePIEHANKYIISIPHbBIE
IpsIMBIE B



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

MIPOCTPAHCTBE

[Ipsambie
napajuiesibHbIe U

BOCITUTAHUE
YBaKEHHUSI K
pe3ysbTaram Tpyna

24 MepTeHINKYIAPHEIE http://www.ege.edu.ru/ . opreHTaIIA Ha
K IJIOCKOCTH HoJTyuyeHue
npodeccuun
[Tpsimbie Ctpemiienue K
o5 napajuieNbHbIC U MOJTyYEHUIO 3HAHUH,
NEePIEeHANKYSIPHBIE KayeCTBEHHOT'O
K IJIOCKOCTH o0pa3oBaHus C
[Tpuznak YYETOM JTUIHOCTHBIX
26 TTEPHCHAIKYIAPHOCT http://www.eqge.edu.ru/ nnepecon 1
U TIPSMOH U 00111eCTBEHHBIX
MJIOCKOCTH noTpeOHOCTEHN
[Ipn3nak
27 NEPHEHIUKYIAPHOCT
U TIPSMOH U
TUTIOCKOCTH
BOCIIUTAHUC
. . YECTHOCTH,
28 E:;E::;H(; ;{J]I:);I;dHOOHﬁ http://www.neive.by.ru/ 106pPOTSL
MUJIOCEPIUS,
fLiockocTH CIIPaBETUBOCTH,
JPYKeIo0us 1
B3aMMOITOMOIITA
TeopeMma o npssmoit
29 http://www.ege.edu.ru/

NEPIEHIUKYIIPHOU
IIJIOCKOCTH
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30

Teopema o npsimoit

NIEPIEHAUKYIIPHOU
IJIOCKOCTH
[lepnienqukynsp u BOCIIUTAHUE
HAKJIOHHBIE: it/ - YECTHOCTH,
p://www.neive.by.r
31 paccTtosiHue OT i clve = T00pOTHI,
TOYKH JI0 TJIOCKOCTH, MUIIOCEpIus,
paccTositHue oT CIIpaBeJIMBOCTH,
psIMOH 110 JIpyKenoous u
TUIOCKOCTH B3aMMOITOMOIIT
[lepnienqukynsp u (hopmupoBanue
HAKJIOHHBIE: KYJIBTYPBI
32 paccTtosiHue OT 3JI0pOBOT0 00pa3a
TOYKH JI0 TJIOCKOCTH, KU3HU U
paccTosiHue OT SMOIMOHATBHOTO
psIMOH 110 Onaromnosy4ust —
MJIOCKOCTH pa3BuTHe
- (buzmgeckux
epIEeHIUKYISP U .
PHCHAMKYIP CrocoOHOCTEH €
HaKJIOHHBIE:
y4eTOM
PaccTosiiue ot BO3MOXHOCTEH U
33 TOYKH 710 TIOCKOCTH, http://www.fipi.ru/
COCTOSIHMS
paccrositHue oT
. 310pOBBS1, HABBIKOB
psIMOM 10
0e30MacHOro
MJIOCKOCTH
TTOBEICHUS
[Mepnennukynsp u BOCTIMTAHUE JIIOOBU
34 HaKJIOHHBIC: K pOAHOMY Kparto,

paccTosiHue OT
TOYKH J0 IINIIOCKOCTH,

Ponune, croemy
Haponay



http://www.neive.by.ru/
http://www.vidod.edu.ru/

paccTosiHue OT
IPSAMOM 110
IUIOCKOCTH

35

VYribl B
MPOCTPAHCTBE: YrOJ
MEXy IPSIMOH 1
IJIOCKOCTBIO

http://www. fipi.ru/

36

JIByrpaHHsblii yrod,
JIMHENUHBIN yroJ
JBYTPaHHOI'O yIJia

37

JIByrpaHHsbIi yroi,
JIMHENUHBIN yroJ

JIBYTPaHHOI'O yIJia

http://www.ege.edu.ru/

BOCIIUTAHUE JIFOOBH
K POJTHOMY Kparo,
Ponune, ceoemy
Hapoy

38

[IepnenaukysspHOCT
b IIJIOCKOCTEH:
MIPU3HAK
MePHEHIUKYISIPHOCT
U JBYX IUIOCKOCTEN

39

[TepnenaukysspHOCT
b IIJIOCKOCTEH:
MIPU3HAK
NepPHEHIUKYISIPHOCT
U JBYX IUIOCKOCTEN

http://www.fipi.ru/

40

[lepnenauKyasspHOCT
b IIJIOCKOCTEH:
MIPU3HAK
NepPHEHIUKYISIPHOCT
U JBYX IUIOCKOCTEN

YBXKEHHUSA K
rpaBam, cBoOO1aM
H 00S13aHHOCTSIM
rpakIaHuHA
Poccun
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41

Teopema o Tpex
HEPICHTUKYJISIpax

http://www. fipi.ru/

42

Teopema o Tpex
HEPIEHIUKYIIAPaX

43

Teopema o Tpex
NepreHANKYIIpax

http://www. fipi.ru/

44

Konrtponbnas
pabora o Temam
"IlepnenaAnKyIIpHOC
Th TIPSIMBIX U
IJI0CKOCTEN" U
"Vribl MeXIy
PSIMBIMU U
I0CKOCTSIMU"

T'eomempuueckuii

nopman ttp://www.neive.by.

ru/

BOCIIMTaHUE
YECTHOCTH,
T0OpOTHI,
MUJIOCEPIHS,
CIIPaBETMBOCTH,
IPYXKeToous u
B3aUMOIIOMOIIH

45

ITonsTue
MHOTOTPaHHUKA,
OCHOBHBEIC DJICMEHTHI
MHOTOTPaHHUKA,
BBITTYKJIbIC U
HEBBIITYKJIbIE
MHOTOTPAaHHUKY;
pa3BepTKa
MHOTOIpaHHHUKA

http://www.ege.edu.ru/

46

IIpusma: n-yronpHas
MpU3Ma; TpaHu 1
OCHOBaHUs IPU3MBI;
npsiMasi 1 HaKJIOHHas
MIPU3MBI; OOKOBAs U
M0JIHAsl IOBEPXHOCTh

http://www_ fipi.ru/

BOCIIMTaHUE
YEeCTHOCTH,
T00pOTHI,
MHJIOCEpaNS,
CIpaBeUTUBOCTH,
IpYKemoous u
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MIPU3MBI B3aHUMOIIOMOIIU
[Tapannenenunen, (dhopmupoBanme
OPSIMOYTOJILHBIN KYJIBTYPHI
47 PAMOYT http://www.ege.edu.ru/ YIRTYP
napajuieiaenunes u 3JI0pOBOTO 00Opasa
€ro CBOMCTBa JKU3HU B
SMOLIMOHAILHOTO
IIupamupa: n-
Oyraronosyqust —
OJIbHAS UpaMHUIa
yr pamia, pa3BUTHE
TpaHd U OCHOBAaHUE
(bu3nyecKux
nMpaMuIbl; O0KOBast o
48 http:// fipi ru/ CIOCOOHOCTEM C
1 TIOJTHAS p://www.fipi.ru
y4eTOM
MTOBEPXHOCTh .
BO3MOKHOCTEHN U
ApaMU/IbI;
COCTOSIHUS
npaBUJIbHAS U
. 3I0POBbBSI, HABBIKOB
yceueHHast
0e30macHoro
UpaMHJIa
MIOBEAEHUS
[TpaBunbHbIE BOCIIUTAHHUE
MHOTOTPaHHHKHU: YEeCTHOCTH,
MIOHATHE 00pOTHI,
MIPABHIILHOTO MUJIOCEPIHS,
MHOTOTPaHHHKA; CIIpaBeJINBOCTH,
49 MpaBWIbHAS TTPH3Ma TPYXKEeTo0us u

Y TIpaBUJIbHAS
UPAMHUJIA;
IIpaBWJIbHAA
TpeyrojbHas
UpaMuIa 1
IIPaBUJIbHBIN
TeTpa’ap; Kyo

B3aMOIIOMOIIIHN



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

IIpencrapienue o

MPAaBUIIbHBIX
50 , http://www.ege.edu.ru/
MHOTOTpaHHHUKAX:
OKTa’dJIp, A0JCKadIP
U UKOCA3IP.
CummeTpus B Crpemienue K
MIPOCTPAHCTBE: MOJIYYEHUIO 3HAHUH,
CUMMETpUS KayeCTBEHHOT'O
OTHOCHUTEIIEHO o0pa3oBaHus C
TOYKH, MIPSIMOH, http://www neive by.ru/ Y4€TOM JTUYHOCTHBIX
51 IIJIOCKOCTH. HHTCPECOB U
DJIEMEHTHI 00111eCTBEHHBIX
CUMMETPUU B noTpeOHOCTEM
nupaMuax,
napasuieNienunenax,
MIPABIIILHBIX
MHOTOTPaHHHKAX
Boruncnenue (hopmupoBanue
3JIEMEHTOB KYJIBTYpPbI
52 MHOTOTPaHHHUKOB: 3/10pOBOT0 00pasa
pebpa, nuaroHanm, KU3HH U
YTIIBI SMOILIMOHAIBHOTO
ITimomanes 00KOBOI Oyrarononyuust —
IOBEPXHOCTH I'eomempuueckuii _ pasBUTHE
ONHO nopman Nttp://www.neive.by. | puspuecknx
>3 MOBEPXHOCTHU o/ criocoOHoCTEH ¢
IIPSIMOM TIIPU3MBI, yaceToM

ILIOIIAb
OCHOBaHUH, TeOpemMa

BO3MOYKHOCTEN U

http://www_ fipi.ru/
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0 OoxoBOM
MOBEPXHOCTHU
MPSMOU TPU3MBI

COCTOSTHHS
3JI0pPOBbSI, HABBIKOB
0€e3011aCHOTIO
[IOBENCHUS

[Tnomans 6OKOBOM
MIOBEPXHOCTH U

HOBEPXHOCTHU
54 MPaBUIbHOMN
UpPaMUJIbL, TEOpeMa
0 momaau 60KoBOM
MOBEPXHOCTHU
YCEUCHHOU
HUPaMUIbI
Kontponbnas CrpemiieHue K
55 pabota 1o Teme MOJIyYEHUIO 3HAHUH,
"MHororpaHHuku" KAa4eCTBEHHOTO
56 | Iomstie 06 06BEME http://www.fipi.ru/ 00pa3oBaHHusi
Y4ETOM JINYHOCTHBIX
UHTEPECOB U
57 O0beM TUpaMHU/IbI 00IIECTBEHHBIX
noTpeOHOCTEH
BOCITUTaHHE JIFOOBU
58 O06BEM upaMuabl http://www.ege.edu.ru/ K POOMY KParo,
Ponune, ceoemy
Hapoay
59 OO0BEM HpaMuUIbI http://www.ege.edu.ru/
60 O0BEM UpaMuIbI BOCITHTAHHC



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

YEeCTHOCTH,
TO0OPOTHI,
MUJIOCEPINS,
CIPaBETMBOCTH,
TIPYKETo0us u

B3aMMOITOMOIITN
61 O0BEM TPU3MBI http://www.ege.edu.ru/ YBaXKCHUS K
62 O0BEM PU3MBI npasam, cBo6oaM
U 00S13aHHOCTSIM
63 O0beM PU3MBI rpakJlaHWHA
Poccun
KonrtpomnbHast BOCITUTaHHE JIIOOBU
64 paboTa 1o Teme hitp://www.neive.by.ru/ K POZHOMY Kparo,
"O0BbEMbI Ponune, cBoemy
MHOTOTPaHHUKOB" Hapoay
IToBTOpEHME,
000011IeH1E
65 ;:;Zﬁ“j:f;:eme http://www.ege.edu.ru/
CeyeHui B
MHOTOTPaHHHUKE
[ToBTOpEHwUe, Crpemienue
00o01ieHne HOJy4YEeHHUIO 3HAaHUM,
cUCTEeMaTH3aIHsI http://www.ege.edu.r
66 3HAHW. U/ KaueCcTBEHHOTO
Brruncnenue http://www_ fipi.ru/

paCCTOSIHUM: MEXIY
JIBYMS TOYKaMH, OT
TOYKH 10 MPSIMOH, OT

00pazoBaHms C
Y4€TOM JTUYHOCTHBIX
UHTEPECOB U



http://www.vidod.edu.ru/
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TOYKH JI0 INIOCKOCTH,
MEXIY
CKPEITUBAOIIMMUCS
MIPSIMBIMU

0O0IIIECTBEHHBIX
noTpeOHOCTEH

67

Hrorosas
KOHTpOJIbHAsI paboTa

http://www.ege.edu.ru/

68

[ToBTOpEHME,
00o0mieHne
cHUCTEeMaTH3aIus
3HaHUM.
Boruncnenue yrios:
MEXTY
CKPEIIMBAIOIUMUCS
OPSIMBIMU, MEKIY
IPSAMON U
IJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB,
YTJIOB MEXAY
MJIOCKOCTSIMU

http://www.fipi.ru/

YBaKCHHUS K
paBam, CBOOO1aM
1 00513aHHOCTSIM
rpakjaHuHa
Poccun

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acosB

Beero KonTpoabHbie

padoThI

IIpakTn4yeckue
padoThI

Jara
U3YyYEeHUS

JIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: esTp, paamyc, IuaMeTp;
IUTOIIA/Ib IOBEPXHOCTH CEPHI

B3aumnoe pacrnionoxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans ceps

N3ob6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IUIUHIAPUIECKOU
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yrollas U OCh;
IUIOIAas OOKOBOM U IMOJIHOM
MMOBEPXHOCTH

N300pakeHue WINHAPA Ha MJIOCKOCTH.
Pa3seprka nnnunapa. CeueHus

HMWIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WIN TIEPIeHIUKYIISIPHOM OCH IIUITUH IPA)

Konunyeckasi moBepxHOCTh, 00pa3yoIue
KOHHMYECKOM MOBEPXHOCTH, OCh U
BEpUINHA KOHUYECKON TOBEPXHOCTHU




KOHYCZ OCHOBAHUE 1 BCpIUIWHA,

8 o0pa3yromias u OCh; MIOMAaAb OOKOBOW U
MIOJIHOM MOBEPXHOCTHU
VYceueHHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS M OOKOBas
MTOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Beprka konyca. CeueHus KoHyca

10 (TUIOCKOCTHI0, MapauieTbHON
OCHOBAHHIO, ¥ TUIOCKOCTBIO, MPOXOISIIEH
yepe3 BEPILUHY)

11 KomOunanwst ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuk, OIMCaHHBIA OKOJIO

12 cdepsr; cepa, BOUCaHHAs B
MHOTOTPaHHHK HJIH B TEJIO BPALICHUS

13 [Tonsitue 06 o6beMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06beM nuIIMHIpa, KOHyCa

15 O0BeM m1apa 1 wiIomaab chepsl
[TogoOHEbIE TeNa B MPOCTPAHCTRE.

16 CooTHOIIeHNST MEXIY TUTOIIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTIOOHBIX Tell

17 KonTponbhas padora no remam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHne 1 BEIYUTaHNE BEKTOPOB

20 YMHO)K€EHNE BEKTOpa Ha YUCIIO




21

Paznoxxenue BeKTopa o Tpem
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiesienuneaa

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOPAMH

23

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHaTel BeKTOpa.
[Ipocreiimme 3axaum B KOOPAUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brruucnenue YIJIOB MEXKAY IPAMBIMHA U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU T€OMETPUYECKUX 3a1a4

27

KonrtponbHas padora no teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
cucreMatu3anus 3Hanui. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenue, 0600mEeHNE U
cUCTeMaTu3alus 3HaHUi. 3a1a4un
ITAaHUMETPUHN U METOABI UX PCIICHUA




[ToBTOpEeHME, 0000IICHUE 1

31 cHUCcTeMaTHu3aIvs 3HaHWK. 3amauun 1
TJITAHUMETPUHU ¥ METOJIbI UX PEIICHUS
[ToBTOpeHuE, 0000IIEHNE U

32 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GpakTel, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBas koHTpobHAs paboTa 1

34 [ToBTOpEHME, o6o6meHIfe u 1
cUucTeMaTu3alys 3HaHUI

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

VYuebnuk: JI.C. AranacH, B.®. byry3os ['eomerpus 10-11.YueOuuk( 6a30BbIi 1
yriyosieHHbIH ypoBeHb) «lIpocBemenney, 2021.

o No o

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUUMHTEPHET

. @enepasibHBI  TICHTp WHOOPMANMOHHO — oOpazoBarenbHbiXx pecypcoB  (DOLIOP):

http://fcior.edu.ru

Enunas xosmmekims —1udpoBeix  obpaszoBarenbhbix  pecypcoB  (EK):  http://school-
collection.edu.ru

®decruBais negarornyeckux uaei "OTkpeiThiid ypok': festival.1september.ru

Pecypcel moprana st obmiero  obpasosanusihttp://www.edu.ru/db/portal/sites/school-

page.htm

S uay Ha ypok MaTeMaTHKHU (MeToruueckue pa3padborku): Www.festival.1september.ru

denepanbHbIil HHCTUTYT MEAArorndecKux u3mepenuit: hitp://fipi.ru/
Omnnaita-tectel EI'D mo matemaruke: http://ege.yandex.ru/mathematics/
OTkpbITHIH OaHK 3amaHuii o Mmatematuke EI'D: http://mathege.ru/or/ege/Main
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