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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouass mporpamma yuebHOTO Kypca «['eomerpusi» 06a3zoBoro ypoBHs uis oOydarommxcs 10 —11
KJIacCcOB pa3paboTaHa Ha ocHOBe DeepaabHOT0 TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPETHETO
obOmiero o0Opa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHWIO, W TPAIUIUN POCCUHCKOTO oOpa3oBaHUs. Peamm3arnus mTporpamMmbl
O6€CH€‘-H/IBaeT OBJIAZICHUEC KIIIOYCBBIMH KOMIICTCHUHUAMMU, COCTABJIAIOIIMMU OCHOBY IJId CaAMOPA3BHUTHUA H
HETIPEPBHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JTUYHOCTH 00YyJaIOIUXCsl.

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydueOHOTO Kypca T€OMETpPUM HAa YPOBHE CpeaHero oomiero oOpazoBaHusi OO0yCIOBJIEHA
MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX M TPEAMETHBIX PE3YJIbTaTOB OOYYCHHS TEOMETPHH B
HaIpaBJIeHUU JIMYHOCTHOTO Pa3BUTHS oOydaromuxcs, GopMupoBanus (HyHKIIMOHATFHOM MaTeMaTUYECKON
TPAMOTHOCTH, HW3YYCHHUS JPYrUX Y4YeOHBIX JUCHUIUIMH. Pa3Butue y 0Oydaromuxcs mpaBUIbHBIX
MPEACTABJICHUI O CYITHOCTH U MIPOUCXOXKICHUU T€OMETPUUECKUX a0CTPaKIUid, COOTHOIIIEHUHU PEaJbHOTO U
WJICATIbHOTO, XapakTepe OTPaKCHUST MATEMaTUYEeCKON HAyKOW SIBJICHHMH W MPOLIECCOB PEATBLHOTO MUDA,
MeCT€ TEOMETPUM B CHCTEME HayK M POJIM MAaTEeMAaTHUYECKOTO MOJICIMPOBAHMS B Hay9HOM IMO3HAHUU U B
MPaKTUKE CIMOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYaAIIUXCA, a TaKkKe KadecTB
MBITIUICHHSI, HEOOXOUMBIX TSI IallTallik B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTCst OHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro 00IIero oopa3oBaHus, TaK
Kak 00ecreuynBaeT BO3MOKHOCTh U3YUCHHS KaK JTUCIUILINH €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlormueckoe MbllieHHe, (QOpMHUpYeMOe IMpH HM3y4YeHUH OOY4YaIOUUMUCS TMOHSITHIHBIX OCHOB
F€OMETPUHM U MOCTPOEHUHN LEMOYKH JIOTMYECKUX YTBEPKACHHM B XOJE pELICHUsS I€OMETPUYECKHUX 33]1ad,
YMEHHUE BBIIBUTaThb M OINPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPU PEIICHHM 3aaad
€CTECTBEHHO-HAYYHOT'O LIUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpHEeHTHUPOBATHCA B MPOCTPAHCTBE WrpaeT CYHIECTBEHHYIO pOJb BO BCEX O0O0JACTIX
NesITeNIbHOCTH yenoBeka. OpHeHTalrs YelloBeKa BO BPEMEHU U IIPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €r0
COLIMANIBHOTO OBITHS, opMa OTpaKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl AeUCTBUTEIbHOCTH. OnepupoBaHrUe MPOCTPAHCTBEHHBIMU 00pazaMu OObEIUHSET pa3HbIe
BUJIBI y4eOHONW M TPYAOBOH [EATENbHOCTH, SIBISETCS OJAHUM U3 NPOPECCHOHATBHO BAXKHBIX KAdyecCTB,
MO3TOMY akKTyajibHa 3ajada (OpMHUPOBAHHUS Yy OOYyYarOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTU OOPA3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B IMOATOTOBKE K MPAKTUYECKOM
JEeSATEIBbHOCTH 10 MHOTMM HalpaBJICHUSIM.

Lenp ocBoenuss mporpammbl ydueOHOTO Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOyueHUs —
o0mieo0pa3oBaTenbHOE U OOLIEKYIBTYPHOE pPa3BUTHE OOyYarOIIMXCS depe3 oOecreuyeHHe BO3MOKHOCTH
MPHOOpPETEHUsI U UCIOJIB30BAHUS CUCTEMATHUYECKUX I€OMETPUYECKUX 3HAHUM U JIEHCTBUi, creru(uuHbIxX
r€OMETPHH, BO3MOXKHOCTH YCIEIIHOTO MPOJOJHKEHUS 00pa30BaHUA MO CIEHUATBHOCTSAM, HE CBS3aHHBIM C
MPUKJIAHBIM UCIOJIb30BAaHUEM T€OMETPHUU.

[IporpamMma mo reoMeTpun Ha 6a30BOM ypOBHE MpeAHa3HAueHa A 00yJaromuXCcsl CpeHEeH MIKOJIbI,
HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHHII Ha YpOBHE OCHOBHOTO 00mIero ooOpazoBaHusa. Takum
obpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIMEe MaTeMaTHYeCKHe YMEHUS, CBSI3aHHBIE
co crenudukoi reoMeTpud U HEOOXOIMMBbIC Ui KU3HHU B COBpEeMEHHOM oOmiectBe. Kpome storo, oHu
HMMEIOT BO3MOXHOCTh U3YUUTh TEOMETPHIO OoJiee MIyOO0KO, €Clii B IaibHeHIIeM BOZHUKHET He0OX0IMMOCTh
B F€OMETPHYECKUX 3HAHUSAX B MPO(EeCCUOHAIBHOM eATETHHOCTH.

JlocTkeHre TeNu OCBOSHHS IMPOrpaMMbl 00eCreYrBaeTCs PEIICHHEM COOTBETCTBYIOIIUX 3ajad.
[IpuoputeTHpIMU 3aadyamMu OCBoeHUs Kypca «['eomerpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:

e (opmupoBaHUE MPEACTABICHUS O T'EOMETPUU KaK YaCTH MHUPOBOM KYIbTYphl U OCO3HaHHE €&

B3aMMOCBSI3U C OKPY>KarOIIUM MUPOM;



e (opmupoBaHue MpenCTaBICHUS O MHOTOIPAHHMKAX W TelaX BpalICHHWS KaK O BaXHEUIINX
MAaTeMaTHYEeCKUX MOJEIISAX, MO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIC SBJICHUS OKPYXKAIOILIETO
MHUpA;

e (opmupoBaHume yMEHHUS paclO3HABaTh HA YepTeXaxX, MOJCIAX M B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJIa BpallCHHUS;

e OBIQJCHHE METOJAaMU PEIICHUs 3a/Jad Ha TOCTPOCHUS Ha HM300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHWME yMEHHUS OIEPUPOBATH OCHOBHBIMHU IOHSATHSAMH O MHOTOTPAHHHKAX H Tellax
BpaIlleHUs U UX OCHOBHBIMU CBOMCTBaMU;

® OBJQJICHHUC ANTOPUTMAMH PEIICHHS] OCHOBHBIX THIIOB 33j]a4; (POPMUPOBAHHE YMECHHS MPOBOIHTH
HECJIOKHBIE JOKa3aTeJIbHbIE PACCYKICHHS B XOJ/I€ PELIECHUSI CTEPEOMETPUUECKUX 3a/1a4 U 3a/1ad ¢
MIPAKTUYECKUM COJIeP)KaHUEM;

® Ppa3BUTHE WHTEUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEM OOYyJaromuxcsi, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e ¢opmupoBanue HYHKIIMOHATHLHON IPaMOTHOCTH, PEICBAHTHON I€OMETPHUH: YMEHUE PacCIiO3HABATh
MPOSIBJICHUSI TEOMETPUYECKUX TOHSATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX
CUTyallMsIX M TIPU H3YYEHUU JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (POPMYIHUpPOBaTH MX Ha SA3BIKE TEOMETPUM W CO3/1aBaTh T'E€OMETPUUYECKHE
MOJIENH, TPUMEHSATh OCBOCHHBI TEOMETPUYECKHMU ammapar i PeImIeHUs TPAKTUKO-
OPHMEHTHPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OTICHUBATH MOJIYUCHHBIC PE3YJIbTATHI.

OTAM4UTENbHOW 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS BKJIIOYCHHE B KypC CTEPEOMETPHUHU B Hadaje
€ro M3y4eHWs 3aj7ad, pelIaeMbIX Ha YpPOBHE HHTYUTHBHOTO TIO3HAHUS, W OMPENEIEHHBIM 00pa3om
OopraHu3oBaHHas padoTa HaJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBITIUICHHSI, CTUMYJIUPYET TMPOTEKAaHWE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JATbHEUIIEMY U3YYCHHUIO
npeaMera.

[Ipennourenue oTAaércs HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO €CTh TEOPETUYECKHUE
3HaHMUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-NIPAKTUYECKOW aedarenbHOcTU. Pa3ButHe
MIPOCTPAHCTBEHHBIX MPEACTABICHUN y yJalllUXCsi B Kypc€ CTEPEOMETPHM MPOBOJAUTCS 32 CUET pEIICHUS
3a/1a4 Ha CO3/1aHue MPOCTPAHCTBEHHBIX 00pa30B U 3ajjau Ha OTIEpUPOBAHKE MTPOCTPAHCTBEHHBIMH O00pa3aMH.
Coznanue obOpaza HpOBOAMUTCA C OMOPOM Ha HAIJISAHOCTh, a OINEpPUpOBaHHE 00pa3oM — B YCIOBHUSAX
OTBJICYEHHUSI OT HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOJHOTO COIePIKaHUS.

OcHoOBHBIE conepxarenbHble JuHUU Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKNY,
«[IpsiMble U TIIOCKOCTH B MPOCTpaHCTBE, «Tena BpaiieHus», «BeKTOpbl 1 KOOPIAUHATHI B MPOCTPAHCTBEM.
dopmupoBaHue JIOTUYECKHUX YMEHUH pachpelenseTcs He TOJBKO MO COJEp)KATENbHBIM JIMHUSAM, HO U IO
rojam oOy4eHus1 Ha yPOBHE CPEAHET0 00Iero 0opa3oBaHusl.

Copepxanre o0O0Opa3oBaHUsA, COOTBETCTBYIOIEE MPEIMETHBIM pe3yabTaTaM OCBOCHUS padodyeit
MPOrPaMMBI, paCIpeeIEHHBIM 10 TOJaM 00yUeHHUs, CTPYKTYPUPOBAHO TaKuM 0Opa3oM, 4TOOBI OBIaJCHUE
FeOMETPUUYECKUMH TOHATHUSAMU W HaBbIKAMHU OCYILECTBISUIOCH IOCIENOBATEIbHO M TOCTYIATENIbHO, C
coONIoIcHHEeM TPUHIUIA MPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHHS BKIIOYAIUCHh B OOIIYI0 CHCTEMY
FeOMETPUYECKUX TMPEACTABICHUN O0O0yJaromuxcs, pacmupsas W yrayomnss e€, oOpa3ys MpOdHbIE
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenne reomerpun otBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hexento B 11 kiacce, Bcero 3a
nBa roga ooydenus - 102 yueOHBIX yaca.
COJEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble U MJIOCKOCTH B POCTPAHCTBE



OcHoBHblE MOHATHS cTepeomeTpuu. Touka, mnpsiMas, IUIOCKOCTh, IpocTpaHcTBO. lloHAtne 00
AKCHOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLUecs, IapajulelbHble U
CKpeluBampomuecs npsMsle. llapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: INapalIeiIbHbIC
IIpsIMBIE B IPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPAMBIX; MAPAJLICIBHOCTD MPSMON U INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YrOJ MEXKIy INPsSMBIMH B IIpocTpaHCTBE. IlapajuieabHOCTH IUIOCKOCTEN:
NapajuleIbHbIE IIOCKOCTH; CBOMCTBA NApaJUICNbHBIX ILIOCKOCTEM. IIpocreiimme NpoCTpaHCTBEHHBIE
(GUryphI Ha TUIOCKOCTH: TETPadIp, KyO, mapajuieNenuIe ], IOCTPOCHNE CEYCHUH.

[lepneHMKYISPHOCTD NMPSMOM U IUNIOCKOCTH: NMEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE
NapaJuIeIbHbIE U NEPIEHAUKYISPHBIE K IJIOCKOCTH, IPU3HAK IEPIECHIUKYISIPHOCTU NPSMOM U IIJIOCKOCTH,
TeopeMa O MNPAMOM MEPHEHIUKYJIAPHOW IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: Yroa MEXAYy IpSMOM U
IJIOCKOCTBIO; JBYTPAaHHBIA YrOJI, JIMHEWHBIA YroJl ABYIrpaHHOTO yria. IlepneHaukylsp M HakIOHHBIE:
paccTosiHMEe OT TOYKHM JI0 IJIOCKOCTH, PAcCTOSHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIUs (UIypbl Ha
IJIOCKOCTb. [lepnenauKyIspHOCT INIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH JIBYX INIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHHMKHU

[loHATHE MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHMKA, BBIMYKIbIE W HEBBIIYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMUKa. IIpu3ma: N-yrojgpHas npu3Ma; TpaHd U OCHOBAHUS MPHU3MBI;
mpsiMasi W HAKJIOHHasg TpU3Mbl; OOKOBasi M TOJHAas TOBEPXHOCTh mpusMbl. [lapamnenenunesn,
MPSIMOYTOJIBHBINM NapaJieenunes u ero cBoicrsa. [ImpamMuna: N-yrosibHas nupaMuja, rpaHd U OCHOBaHUE
MUpaMuibl; OOKOBas U IMOJIHAS NMOBEPXHOCTh MUPAMUbI; MPaBUIIbHAS U yCeUEHHAs MHUpaMua. JJIEMEHTHI
MpU3MbI U IMpaMuabl. 1IpaBuiibHbIE MHOTOIPAHHHUKH: NOHATHE MPABWIBHOIO MHOTOTPaHHUKA; ITPaBUJIbHAS
IpU3Ma U INpaBUIbHAs NMUpPaMUA; MPaBWIbHAS TPEYroJibHas NMHUpaMHMJa U NPaBWIBHBIA TeTpasap; KyoO.
IIpencraBineHre O NMPAaBUIBHBIX MHOTOTPAaHHMKAX: OKTadAp, AOACKa’ap W HMKocadap. CedeHHs NMPU3MBI U
UpaMHIBIL.

CuMMeTpuss B IIPOCTPAHCTBE: CHMMETPHsI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B NUPAMHUJAX, IIapajlIeIeIUIIe[aX, IPABUIBHBIX MHOTOTPaHHUKAX.

Brluncienue 9SIeMEHTOB MHOTOTPAHHHUKOB: pé&0pa, aAwaroHanu, yriuel. [limomaas OokxoBoit
IIOBEPXHOCTU U TIIOJIHOW TOBEPXHOCTH MNPSIMOM MPHU3MBI, IUIOLIA/b OCHOBaHWM, TeopemMa O OOKOBOM
MIOBEPXHOCTU IPpAMOM mpu3Mbl. [Inomans O0KOBOM MOBEPXHOCTH M MOBEPXHOCTU IPABUIIBHOM MUpPaMUBbI,
Teopema o oA yceu€HHoM nupamMusl. [lonstue 06 06béMe. OOBEM MUpPaMU/Ibl, TPU3MBIL.

ITonoOHble Tena B mpocTpaHcTBe. COOTHOLIEHMS MEXAY IUIOINAISIMM IOBEPXHOCTEH, 00bEéMamu
OIO0OHEBIX TEIL.

11 KJIACC

Tesia BpanieHust

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroline MUIMHIPUYECKON MOBEPXHOCTH, OCh IIMJIMHIPUYECKOM
noBepxHocTU. [lunuuap: ocHOBaHUS W OGOKOBas MOBEPXHOCTh, OOpa3yrolas U OCh; IUIOMIAb OOKOBOH U
MOJIHOM TOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 0Opa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTU. KoOHyC: OCHOBaHHME U BepIIMHA, OOpasymolias M OCh; IUIOMIAAb OOKOBOW U TOJHOMN
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIKe U BHICOTA; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMaMeTp; MIOMAAb MOBEpXHOCTH ceprl. B3anMHoe pacmonoxkenue
cdepbl ¥ TIIOCKOCTH; KacaTelbHas MIOCKOCTh K chepe; miomanasb cepsl.

N3o00pakenue Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpPA U KOHYyCA.

KoMOuHarmu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN 0KOJI0 cdepsl; chepa,
BIIMCaHHAs B MHOTOTPAHHUK, WJIA TEJIO BPALLCHHUS.



[Tousitne 06 oO6béme. OcHOBHBIC CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTrOJIBHOTO
napajuienienunena u cieactsus u3 He€. O0bpEM nmuHIpa, KoHyca. O0BEM 1Iapa U miomaahs cQepsl.

[Togo6Hble Tena B mpocTpaHcTBE. COOTHONICHHS MEXIY IUIOMIAASMH TIOBEPXHOCTEH, 00BEMamu
MOI0OHBIX TEI.

Ceuennsi mwmHIpa (MApaUIeIbHO W TMEPHCHAUKYISIPHO OCH), CEUEHHUs KoHyca (MapajuielibHOe
OCHOBAHUIO U TIPOXOJSIIIEe Yepe3 BEPIUHY), CCUSHUS IIapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha 1uiockocTr U B mpoctpaHcTBe. CII0KEHHE W BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOPA
Ha uucio. PasmoskeHme BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM BekTopam. [lpaBumiio mapauienenumnena.
Pemienue 3amay, cBsA3aHHBIX ¢ MPUMEHEHHEM IMpPABWI JAEHUCTBUU ¢ BekTopamu. [IpsimoyronbpHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHater BekTopa. [Ipocrtelimue 3agadu B KOOPIMHATAX. YTOJ MEXKIY
BekTopamu. CKaJIIpHOE MPOU3BEICHNE BEKTOPOB. BBIUMCICHHE YIIIOB MEXTY MPSMBIMH U TUTOCKOCTSIMH.
KoopmuHaTHO-BEKTOPHBIN METO/I P PEIICHUH T€OMETPHUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE ~ pe3yabTaThl  OCBOEHUS  MPOrpaMMBl  ydeOHOro  mpeamera  «MaTemaTHKa
XapaKTepU3YIOTCS:

I'paxnanckoe Bocnutanue:

Cc(OPMHUPOBAHHOCTHIO TPAKIAAHCKON MO3MIMU OOYYaIOMIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO
YjleHa POCCHUHCKOro oOliecTBa, MNPEACTABIEHUEM O MaTeMaTH4YEeCKMX OCHOBAaX (YHKIIMOHHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, SBJICHUH, MPOLELYp IpakJaHCKOro obiiecTBa (BbIOOPHI, OMPOCH U IIp.), YMEHUEM
B3aUMOJICIICTBOBATH C COIMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKIUSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BociuTaAHKE:

c(OPMUPOBAHHOCTBIO POCCHUICKOM TIpa)AaHCKOM WAEHTUYHOCTH, YBa)KEHHUS K IMPOLUIOMY U
HACTOSIIEMY POCCHUMCKOW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSM POCCHUUCKHUX
MAaTE€MaTUKOB W POCCHUMCKON MaTEMAaTHYECKOW WHIKOJIbI, K MCIOJb30BAHUIO 3TUX JTOCTHKEHUN B APYTHX
HayKaX, TEXHOJIOTUSIX, cepax SIKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUS, ITHYECKOTO TMOBEJEHHUS, CBS3aHHOTO C MPAKTHMUYECKHUM TMPUMEHEHHEM JOCTKCHUU HAyKH W
NeSITeNIbHOCTBhIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOTO OyayILEro.

JCTEeTHYECKOEe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOUYasl OSCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, PEeUICHUH, pacCyKI€HNUI; BOCIPUUMUYUBOCTBIO K MaTEMaTHUYECKUM acClleKTaM pa3iIMyHBbIX
BHJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TNPUMEHSATh MaTeMaTHYecKWe 3HaHUS B HMHTepecax 3I0pOBOTO U
6e3omacHoro 00pasza JKU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE MHTAHHE,
cOalaHCUPOBAHHBIA PEXUM 3aHATHW M OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH); (pU3M4IecKoro
COBEPILEHCTBOBAHUS, TP 3aHATUSX CIIOPTUBHO-03JOPOBUTENIBHOM JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K pa3iIuuHbIM cdepam
podeccuoHaNbHOM JIesITeTbHOCTH, CBI3aHHBIM C MATEMATHUKOW U €€ MPUIIOKEHUSIMHI, YMEHUEM COBEpPILIATh
OCO3HAaHHBII BbIOOP Oyaymieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE >KU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U caMOOOpa30BaHUIO HA MPOTSHKEHHUU
BCEM J>KM3HU; FOTOBHOCTbIO K AKTUBHOMY YYacTHUIO B PEIICHUH NPAKTUYECKUX 3aJad MaTeMaTUYECKOMU
HaIpaBJIEHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTUUECKON KYIbTYPhl, TOHUMAHUEM BIIMSHUSA COLUATBHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOTHOW U COIMAIBHOM Cpefbl, OCO3HAHHWEM TIJI0OATBLHOIO XapakTepa
HKOJIOTHYECKUX MpoOJIeM; OpUeHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWM Ui pelieHus 3a/1ad B
obnacTu OKpyKarolied cpeapl, TUIAHUPOBAHMS MOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEICTBUN IS
OKpY’Karollen Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW TPAKTUKH, TOHUMAaHUEM MaTeMaTHMYeCKONW Hayku Kak cdepbl YeloBe4YeCKOn
NEeSATENbHOCTH, ATAlOB €€ Pa3BUTUS M 3HAUUMOCTH JUIsl Pa3BUTUS IUBUIIM3ALMU; OBJIAJICHUEM SI3bIKOM
MAaTeMaTHUKUd U MAaTeMaTHYECKON KyIbTYpOil Kak CpPeJICTBOM IO3HAaHUS MHUPA; TOTOBHOCTBIO OCYILECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBU/IyaJIbHO U B TPYIIIIE.



METAINIPEIJMETHBIE PE3YJIbTATHI

MeranpeqMeTHbIe  pe3yJabTaThl OCBOEHHS HpOTpaMMbl ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTEPU3YIOTCA OBJIAJCHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHbIMU OCUCMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATbHBIMU PEYIAMUBHBIMU OUCHEUAMU.

1)

Vuueepcanvnvle noznasamenwvhuvle Oeticmsus, obecneyusaiom Gopmuposanue 0a308bix

KOCHUMUBHBIX NPOYECCO8 00y4aowmuxcs (0ceoeHue memooos NO3HAHUSL OKPYHCAIOWe20 MUpa, npumeHeHue
JI02UYECKUX, UCCTIe008AMENbCKUX Onepayutl, ymeHul pabomams ¢ uHgopmayuet).
Ba3oBble jornueckue aecTBus:

BBISIBIISITh M XapaKTEPU30BATh CYIIESCTBEHHBIC MPHU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHSATHH,
OTHONIICHWA MEXKAYy TIOHATUAMU; (HOPMYJIUPOBATH OMPEICICHUS TOHATHIA, YCTaHABIMBATH
CYIIIECTBCHHBIN MPHU3HAK KiIacCH(DHUKAIMK, OCHOBAHUS JUIsI OOOOIICHHUS W CPABHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATh, (OpMyIHpOBaTH W  MPeoOpa3OBBIBATH  CYXKJICHHUS:  YTBEPAUTEIBbHBIC H
OTpHUIATEIIbHBIC, SMHIYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC,

BBISIBIISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUYUS B (PaKTax, JAHHBIX,
HAOIOJICHUSAX W YTBEPXKICHUSAX; Tpe/yIaraTh KPUTEPHH IS BBISBJICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNI;

JeNIaTh  BBIBOJBI C  WCIIOJB30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

MIPOBOJIMTH CaMOCTOSITENIEHO J0Ka3aTelIbCTBA MAaTEMATHYCCKHX YTBEPKICHHHA (TpSIMbIE U OT
MPOTUBHOTO), BBICTPAWBaTh aAPryMEHTAIMIO, MPHBOJUTH TPHUMEPhl MW  KOHTPIPHMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHS U BHIBObI;

BBIOMpaTh Croco0 perieHus ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHUS,
BbIOMpATh HanboJIee MOAXOSAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBnle ncciaenoBarehLCcKHe NeliCTBHUA:

HCII0JIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIIbCKHM WHCTPYMEHT TMO3HAHUA; (POPMYITHPOBATH
BOIIPOCHI, (PUKCUPYIOIIME MPOTHBOpPEYHE, IPOOJIEMy, yCTaHaBIMBaTh HCKOMOE M JaHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO ITO3UIINI0, MHCHHE;,

MIPOBOJIMTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA KCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHYECKOro 00ObEKTa, SIBJICHUS, ITPOIECCa, BBIABICHHIO 3aBUCUMOCTECH MEXITY
00BEKTaMH, SIBJICHUSMH, ITPOICCCAMH;

CaMOCTOSITCIIBHO  (hOPMYJIUPOBATh OOOOINEHUS W BBIBOJABI 10 pe3yibTaTaM IPOBEAECHHOIO
HaOJIFO/ICHUS, MCCIICJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTaTOB, BBHIBOJOB U
0000I11IeHMI;

MIPOrHO3UPOBATh BO3MOJKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJBHUrATh IMPEANOJIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISABIIATE JepUUUTHl MHPOpPMALMM, JAaHHBIX, HEOOXOJMMBIX /s OTBETa Ha BONPOC U JUIs
peleHus 3a/1auu;

BBIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIIN3UPOBATh, CUCTEMAaTU3UPOBATh
U MHTEPNPETUPOBATh MH(POPMAIMIO pa3IMYHbIX BUAOB U (GOPM IPECTABICHHUS;

CTPYKTYpUpPOBaTh MHGPOpMAINIO, TMPEJICTaBIATh €€ B pa3IMyHbIX (QopMax, WUIIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIIMH IO CAMOCTOSTENEHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHDbLE OeliCBUs, 00ecneuusaron chopmuposanHoCms COYUATbHBIX
HABLIKO8 00YUAIOUWUXCAL.
OO0menue:



BOCIIPUHUMATL U q)OpMy.HI/IpOBaTL CYXKACHHA B COOTBCTCTBHUU C YCJIOBUAMU U LCIIAMHA O6H_ICHI/ISI;
sICHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IMMUCbMCHHLIX TCKCTAX, JaBaTh
IIOSICHEHHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHBIN PE3YyJIbTaT;

B X0Ji¢ OOCYXICHHUS 3a7]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIa€MOU TEMBI, MPOOIEMBI, PeIIaeMoii
3ala4y, BBICKA3bIBATbL HJCH, HALCJICHHLIC HAa IOUCK PCUICHUA; COIOCTABJIATH CBOU CYKIACHUA C
CYXKACHUAMU [PYIrux YYaCTHUKOB Jgualiora, O6Hapy7KI/IBaTI) pasindue u CXO0ACTBO HO3I/IIII/II71; B
KOPPEKTHOH (opme (GopMyITHpPOBATh Pa3HOIIACHS, CBOU BO3PAXKCHHUS;

MMpCaACTaBJIATH PE3YJIbTAThI PCIICHUA 3aJa4u, OKCIICPUMCHTA, HUCCJICJ0OBAaHUA, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BBICTYIICHUS ¢ YY4ETOM 3aja4 MPE3CHTAUN U 0COOCHHOCTEM
ayJIUTOPHUH.

CoTpyaHnuecTBo:

MIOHUMAaTh U UCHOJIb30BaTh MPEUMYILECTBA KOMaHIHON M MHAUBUAYaIbHON pabOTHI MPH pEeLICHUH
yueOHBIX 3aJay; NPUHUMATH 1I€Jb COBMECTHOM JESITEeNbHOCTH, IJIAHUPOBATh OpraHU3aINI0
COBMECTHOM palOThI, pacHpenesiaTh BHAbI paboT, JOroBapuBaTheCs, OOCYXAATh Ipolecc U
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00Cyk1eHUsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBbD»
U UHBIE); BBIIOJHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTUMHU YIEHAMHU
KOMaH/Ibl; OIIGHMBAaTh KadecTBO CBOETO BKJIaZa B OOUIMII MPOIYKT MO KPUTEPHSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pezynsamuenvle Oelicmgus, 0Oecneyusaom GopmMuposanHue  CMblCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

COCTaBIIATH IUIAH, AITOPUTM pEIICHUS 3a/1a4M, BIOUPATh CIIOCO0 peleHus C yu€TOM UMEIOIINXCS
peCypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BapUAHTHI
penieHuit ¢ ya€ToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb:

BIIJIETh HAaBBIKAMU [I03HABATEJIbHON pe(rIeKcuu Kak OCO3HAHHUS COBEpIIAEMBbIX [CHCTBUN H
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3Y/IbTATOB; BIAJETh CIOCO0AMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3ysbTaTa pelieHusl MaTeMaTHdecKon 3a/1auu;

MPeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUH 337a4d, BHOCUTh KOPPEKTUBBI
B JICATEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAAHHBIX, HAIGHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa LENHU U YCIOBUSAM, OOBSCHATH MPUYUHBI JOCTHIKCHUS WIH
HEJOCTHKEHHS PE3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpAMas, IIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX NPU PELICHUHM FEOMETPUUECKUX 3aa4.

OnepupoBaTh NOHATUAMU: MAPAIUIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE PacIioyoKEHHE IPSAMBIX U IIIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMM: JABYTPAHHBIM Yroj, TpaHU JABYTPAHHOTO yriia, peOpo ABYTPaHHOTO YIJIa;
JMHEWHBIA yroJj IByrpaHHOTO YIJIa; TpajlycHasi Mepa JABYTPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIbIH MHOTOTPAHHUK, 3JEMEHTHI
MHOTOI'PaHHHKA, TPABUIIbHBII MHOTOI'PaHHUK.



Pacnio3HaBate  OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (IIUpaMua; MpU3Ma, MPSAMOYTOJIbHBII
napajuiesienumnes, Kyo).

KnaccugunupoBaTb MHOTOTpaHHHKH, BBIOMpas OCHOBaHMA Ui KiacCU(UKAIMK (BBINYKIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH; TIPAaBWIbHBIE MHOTOIPDAaHHUKH; TpSMblE W HAKIOHHBIE IPU3MBI,
napajuIeIenuIe/ibl).

OnepupoBaTh NOHATUAMU: CEKYIIasl NIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouthb ceuyeHHss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINOIHSITH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTBIX 0OBEMHBIX (GUTYp: BUJA CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HAXOXKACHUE TEOMETPUUYECKHIX BEIWYHH 110 00pasliaM WM arOpUTMaM, IPUMEHSIS
M3BECTHBIE AHAJTUTHUUYECKUE METOJbl IPU PELICHUM CTAaHAAPTHBIX MAaTEMaTHYECKHX 337a4 HA BBIYMCIICHHE
paccTOSsHUM MEXIy JBYMsI TOYKAMM, OT TOYKM JO TMPSAMOM, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMH.

Pemats 3ajaun Ha HaxOXJAEHUE FEOMETPUUECKUX BEIMUYMH 0 00pa3lam Wid aaropuTMam, IpUMEHsIs
M3BECTHBIE AHAJTUTHUECKUE METOJbl MPU PEUICHUHM CTaHAAPTHBIX MAaTEMaTHYECKHX 337a4 HAa BBIYHMCIICHHE
YIJIOB MEXKJY CKPEUIUMBAIOLUIUMUCS MPSIMBIMU, MEXIYy MNPSIMONH U IUIOCKOCTbIO, MEXAY IUIOCKOCTSMH,
JIBYIPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOIIAAM MOBEPXHOCTEM MHOTOTpaHHMKOB (Mpu3Ma, NHpamMuia) ¢
MpUMEHEHHEeM (OPMYI; BBIYUCIATH COOTHOLICHHS MEXIy IUIOMAAsIMH IOBEpXHOCTEH, OO0bEMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHITUAMU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH; LIEHTD,
OCb U IUNIOCKOCTh CHMMETPHH (PUTYPBHI.

W3BnekaTb, mpeoOpa3oBbIBaTh U HMHTEPHIPETHPOBATh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEJCTABICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpuMensaTh reomerpuyeckue (GaxkThl Ul PELICHHUs] CTEPEOMETPUUYECKMX 3a/ad, MpeAroJiararomux
HECKOJIBKO LIaroB peIleHUs, eCJI YCIOBUS IPUMEHEHMS 3a/1aHbl B SIBHOU (opMe.

[IpuMeHsaTH MpoCTEHIINe IPOTPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH
pELIEHNH CTEPEOMETPUYECKUX 3a/1auy.

[IpuBoauTH NpHMEpbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHPOJE U KU3HM, paclo3HaBaTb
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJydyeHHbIE 3HAHMS Ha MPAKTHKE: aHAIM3MPOBATH PealbHbIE CUTyallUd U IPUMEHSTH
U3yYeHHbIE IOHATUS B IHPOLIECCE IOHUCKAa pEIIeHHs MaTeMaTH4ecKu c(OopMyIupoBaHHONW MpoOIEMBl,
MOJICIUPOBATh pEAJIbHbIE CUTYallUd Ha S3bIKE I'€OMETPUH, HCCIEA0BaTh IOCTPOECHHBIE MOJEIU C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATUH U TeopeM, almapara aiaredpsl; pelarb NpakTHYecKue 3a1auH,
CBSI3aHHBIE C HAX0KJICHUEM I'€OMETPUUECKUX BEJIIMYHH.

11 KJIIACC

OnepupoBaTh HOHATHAMU: IMJIMHIpPUYECKas IOBEPXHOCTh, OOpa3yroliMe LHUIMHIPUYECKON
MOBEPXHOCTH; LMIMHIP; KOHHYECKas IMOBEPXHOCTb, OOpa3yrollMe KOHHYECKOH IOBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (LIUIMHAP, KOHYC, chepa U map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccugumupoBaTb B3auMHOE pacnoioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh NMOHATHSAMU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CErMEHTA; LIapOBOU
CJIOM, OCHOBaHME LIAPOBOTO CJIOSI, BEICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U TUIONIAIM TOBEPXHOCTEH TeJ BPALEHHs, TEOMETPHUECKUX TeJl C IPUMEHEHUEM

bopmyt.



OnepupoBarh MOHATHSIME: MHOTOTPAHHHK, BIIMCAHHBIN B CEepy U OMHMCAHHBIN 0K0JIO chepsl; cdepa,
BIIMCAHHAs B MHOTOTPAHHUK HJIU TEJIO BPAI[CHHUS.

BBIYHCIATE COOTHOMICHUS MEKTY TUIONIAASIMK IMOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX TEI.

N300paxaTts n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM IMPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrITIONTHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY,
cOOKY, CHH3Y; CTPOUTh CCUCHUS TEIl BPAIICHUSI.

W3Biekath, WHTEPIPETHPOBATH H  MPeoOpa3oBbIBaTh HWH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPHYCCKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTRBE.

BBITIOJIHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha YHCIIO,
0OBSICHSATH, KAKHMH CBOMCTBAMHU OHHU 00J1a1af0T.

[IpuMeHATH MpaBWIIO NapAJIEIICTIUIIEA.

OnepupoBaTh MOHATHSAMH: JIGKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEKIY BEKTOPaMH, CKaJISIPHOE TPOU3BEJICHUE BEKTOPOB,
KOJUTHHEAPHBIE ¥ KOMILIAHAPHBIC BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M IIPOU3BEICHUE BEKTOpA HA YUCIIO, YTOJI MEXKY BEKTOPAMH, CKAISIPHOE
MIPOU3BE/ICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/1aBaTh IOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[MpumensaTh TeoMeTpudeckne (aKThl JIS PENICHHS CTEPEOMETPHUYCCKHUX 3aJ1ad, IMPEAIoIararonux
HECKOJIBKO IIaroB PEIIeHUs, €CITU YCIIOBUS TPUMEHEHUS 3aJIaHbI B IBHOW (opMme.

Pemath mpocTeiinie reoMeTpUIeCKHe 3a/1a9M Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pematp 3agauu Ha J0Ka3aTeIbCTBO MATEMAaTHYCCKHX OTHOIICHWH M HAXOXJICHUE T'C€OMETPHUCCKUX
BEJIMYMH TIO0 OOpa3laM WM aJlrOpuTMaMm, MPHUMEHSS HW3BECTHBIC METOJbI NPH PENICHHHM CTaHJIAPTHBIX
MaTeMaTHYeCKHX 3a/1a4.

[TpuMeHSTh MPOCTEHIIIE MTPOrPAMMHBIC CPEJICTBA U 3JICKTPOHHO-KOMMYHHKAITMOHHBIC CUCTEMBI ITPH
PEIICHUH CTEPEOMETPUICCKHX 3a/1ad.

[IpuBOUTE MpPUMEPHl MaTEeMaTHYCCKHX 3aKOHOMEPHOCTEH B TPUPOJC W JKU3HH, PACIO3HABATh
MPOSIBJICHUE 3aKOHOB F'€OMETPUH B HCKYCCTRBE.

[IpyuMeHSTh MOJYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAJU3UPOBATh PEANbHBIC CHTYAllMH W MPUMEHSTH
W3YYCHHBIC IOHATHS B IPOIECCe IOMCKA PEIICHUsS MaTeMaTHYeCKH CHOPMYITHPOBAHHOM MPOOJIEMBI,
MOJICJIUPOBATh pEalibHbIC CHUTYyalldd Ha S3bIKC TICOMETPHH, HCCICA0BATh IOCTPOCHHBIC MOJCIH C
HCII0JIb30BAHUEM T'€OMETPHUYCCKUX MOHATHH M TEOpEeM, amraparta ajJreOphl; pelraTth MPaKTHYeCKUE 3a1a4H,
CBSI3aHHBIC C HAXOXKJICHHEM I'€OMETPHYCCKUX BEITUIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBanue pasieioB u tem | KoimyecTso yacos DJIeKTpOHHbIe (LM (PPOBbIE)

n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
1 BBenenue B cTepeoMeTpuio 10

[IpsiMbI€ M TIIOCKOCTH B
2 npocrtpanctBe. [lapamiensHOCTh 12
MPSIMBIX U IJIOCKOCTEN

[lepneHUKyYISPHOCTD NPSAMBIX U

3 . 12
IJI0CKOCTEN

4 VYriel MeXy OpSIMBIMU U 10
IJIOCKOCTSIMU
MHororpasHuku 11
O6BbEMBI MHOTOIPAHHUKOB 9

7 [ToBTOpEHME: ceueHus, 4
PAaCCTOSIHUSL U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

HanmeHnoBaHue pa3aesioB U
Ne i/t
TeM NPOrpaMmabl

KoaudecTBo 4acoB

Bcero

JuexkTpoHHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Tena Bpaienus 12
OOBEMEBI TET 5)
BekTopbl 1 KOOpPIUHATHI B 10
MIPOCTPAHCTBE
[ToBTOpEenue, 06001ICHNE, 7
cHCTeMaTH3alHsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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