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HHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma yde6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs it odyqaromuxcs 10 —11
KJlaccoB paspaboraHa Ha ocHoBe DenepajbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa
cpenHero ooéuiero o0pa3oBaHMsl, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEAbSBISIEMbIX K
MaTeMaTH4ecKoMy 00pa3oBaHUIO, M TpaauLUMi poccuiickoro oOpa3zoBaHus. Peanmmzanus mporpammsl
o0OecrnieurnBaeT OBJaJCHUE KIIOYEBBIMUA KOMIIETEHIIUSIMH, COCTABIISIFOIIMMHI OCHOBY JJISI CAMOPa3BUTHUS
U HEIpPEepBIBHOIO 00pa3oBaHUs, IEJIOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO M TO3HABATEIHHOTO
Pa3BUTHA JTUUYHOCTH 00YUAIOIIHXCSI.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOTrO Kypca reoMeTpuu Ha YpOBHE CpelHEro ooumiero oopazoBaHus 00yciIoBiIeHa
MPAKTUYECKON 3HAYMMOCTBIO METApEeJAMETHBIX M MPEIMETHBIX PEe3yIbTaTOB OOYYEHUS F€OMETPUH B
HANpPaBJICHUU  JIMYHOCTHOTO  pa3BUTHSA  oOydaromuxcs, (opMmupoBaHus  (yHKIIMOHATBHON
MaTEeMaTHYECKOW TPAMOTHOCTH, M3YYCHUS JPYTrUX YYeOHBIX JAMCIUIUIMH. Pa3zBuTHe y 00ydarommxcs
MPAaBUIBHBIX TPEJCTABICHUH O CYIIHOCTH M TPOUCXOXKICHHH TEOMETPUYCCKHX aOCTPaKIIHid,
COOTHOILICHUH PEAJbHOTO M UACATBHOT0, XapaKTepe OTPAKCHHUS MATEeMAaTUYCCKOW HAYKOH SIBICHUHA U
MPOIIECCOB PEaJbHOr0 MHpa, MECTE T'eOMETPUU B CHCTEME HayK W pOJM MaTeMaTHYEeCKOTO
MOJICIMPOBAaHUSI B HAay4YHOM MO3HAHWM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYIHOTO
MHPOBO33pPCHUA YUalllUXCA, a TaKXKC KaydCCTB MbIIIJICHUA, HCO6XOIH/IMBIX JI1 agarnraiuu B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBIsieTCS OJHUM U3 0a30BBIX MPEJAMETOB HA YPOBHE CpeaHero oOmiero oOpa3oBaHus,
TaKk Kak o00ecre4ynBaeT BO3MOXKHOCTh H3YUEHHS KaKk JHMCUUIUIMH E€CTECTBCHHO-HAYYHOM
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblIIUIeHHE, (HOpMUPYEMOEe MPHU H3YyYCHUHM OOYYaroIUMHCS HMOHATHHHBIX OCHOB
reoMCTpU U IOCTPOCHHUU LETIOYKH JIOTHYCCKUX YTBep)K}IeHI/Iﬁ B XOJC PCHICHUA TCOMCTPUUCCKHUX
3aaa4, YMCHHUC BbIJIBUTATb U OIPOBEPrarb runoTE3bl HCMOCPECACTBECHHO HUCIIOJBL3YIOTCA MPHU PCIICHHUN
3a]1a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHrne OpHEHTHpPOBATHCS B TPOCTPAHCTBE WIPAET CYMIECTBEHHYIO pOJIb BO BCEX 00IacTsX
NesITeNbHOCTH uenoBeka. OpHeHTalMs 4eloBeKa BO BPEMEHHM M NPOCTPAHCTBE — HEOOXOIUMOe
YCJIOBHE €ro COLMAIbHOTO OBITHS, (popMa OTpa’keHHsI OKPY)KAIOLIEro MHUpPA, YCIOBHE YCIIELIIHOTO
MO3HAHUS M aKTHBHOTO TMpeoOpazoBaHus AeicTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMHU
o0OpazaMu OOBEIMHSET pa3Hble BHUAbI y4eOHOM W TPYJIOBOH JESITEIbHOCTH, SBIAETCS OJHUM W3
npodeccnoHanbHO BaXXHBIX KAaueCTB, MOITOMY aKTyallbHa 3a/ada (GOPMUPOBAHHS y OOydarOUIUXCS
IMPOCTPAHCTBCHHOI'O MBbBINIJICHHUA KaK pPa3HOBUIHOCTHU O6p213H01"0 MBIOUJICHUSA — CYIICCTBECHHOI'O
KOMITOHCEHTA B IIOATI'OTOBKE K HpaKTquCKOﬁ ACATCIIBHOCTHU 110 MHOTHM HAITPaBJICHHUAM.

ens ocBoenms mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE OOyUCHHS —
o0meoOpazoBaTelbHOE ¥ OOIIEKYJbTYpPHOE pa3BUTHE OOYYAOMIMXCS dYepe3  oOecredeHue
BO3MOXXHOCTH TPHOOPETEHUsST M UCIHOJIb30BaHUS CHCTEMAaTHYECKHX TE€OMETPHUYECKHX 3HAHUN U
JeWcTBUH, cHelu(UUHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO MPOAOJDKEHHs 0O0pa3oBaHUS IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHHEM T'€OMETPHH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeAHa3Ha4YeHa sl OOy4aroIluXcs CpeaHel
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUI Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus.
Takum o0pazom, oOywaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHUYECKHE
YMCHUA, CBA3AaHHBIC CO CHGI.[I/I(bI/IKOﬁ reoMEeTpun M HeO6XO)IHMI)Ie AJid )KU3HU B COBPCMCHHOM
obmiectBe. KpoMe 3TOro, oHM HMMEIOT BO3MOXKHOCTh H3Y4YHUTh T€OMETpHIO Oosiee TiyOOKO, €ciu B



JanbHEMIIeM BO3HUKHET HEOOXOJUMOCTh B TI'EOMETPUYECKHX 3HAaHUSAX B MPOPECCHOHATHLHON

NESTENILHOCTH.

JlocTuKeHue 1€ OCBOEHUS IIPOrpaMMBbl 00ECTIEUMBAETCS] PELIEHUEM COOTBETCTBYIOLIUX 3a/ad.
[IproputeTHbIMU 3a7auaMu OCcBOeHUsl Kypca «l'eomerpum» Ha 6azoBoMm ypoBHe B 10—11 kmaccax
SBJIIOTCSL:

— (QopmupoBaHue TpPEACTABICHUS O FEOMETPUH KaK YacCTH MHPOBOM KYIBTYphl M OCO3HAaHUE €&
B3alMOCBSI3HU C OKPYKAIOLUM MUPOM;

— (QopMmupoBaHUE MNpEACTaBIEHUS O MHOIOIpaHHMKAaX M TejaX BpallleHHs KaK O BaXKHEHIIMX
MaTEMaTHYECKUX MOJENSAX, TO3BOJISIIOIINX OMMCHIBATh U U3Yy4aTh pa3HbIE SBJICHUS OKPY)KAIOIIErO
MUDa;

— (QopMmupoBaHHEe yMEHHUs paclO3HaBaTh Ha YEpTEXaxX, MOJEJIAX M B pEAIbHOM MHpe
MHOT'OTPaHHUKU U TeJla BPALLEHUS;

— OBJAJCHME METOAAMHU PELICHUs 3a7ad Ha IMOCTPOCHMsI HAa HM300paXKEHUSAX MPOCTPAHCTBEHHBIX
¢uryp;

— (opMmupoBaHUE YMEHMS ONEPUPOBATb OCHOBHBIMU MOHATHUSMM O MHOTIOIPaHHHMKAX M Telax
BpAILICHUS U UX OCHOBHBIMHU CBOWCTBaMU;

— OBJIQJICHHE AJTOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB 3a/1ay; (OPMHUPOBAHME YMEHHUS IPOBOAUTH
HECJIOXKHBIE JIOKA3aTeIbHbIE PACCYKICHUS B XO€ PELIEHUS CTEPEOMETPUUYECKUX 3a/1ad U 3a/1ad C
IIPAKTUYECKUM COACPKAHUEM;

— pa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPUYECKHX CIHOCOOHOCTEH OOYYaroIIMXCs, MO3HABATEIbHOMN
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KpUTUYHOCTU MBIILUICHHUS,

— (opmupoBanue GyHKIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW F€OMETPUH: YMEHHE PacIIO3HABATh
MIPOSIBJIICHUSI TEOMETPHUECKUX MOHIATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX >KM3HEHHBIX
CUTyallUsX W TpPH HW3YYEHUH JPYTUX YUEOHBIX MPEIMETOB, IPOSIBICHUS 3aBHCHUMOCTEH W
3aKOHOMEPHOCTEH, (OpPMYJIMpOBaTh MX Ha S3bIKE I'€OMETPHUM U CO3/1aBaTh T€OMETPUYECKHE
MOJIETIM, TIPUMEHATh OCBOCHHBIM TE€OMETPUYECKUI amnmapaTr Uil pELIeHHUs IPaKTUKO-
OPUEHTUPOBAHHBIX 33Ja4, MHTEPIIPETUPOBATH U OLIEHUBATH MOJyYEHHBIE PE3YJIbTATHI.
OTnuuuTeNbHOM OCOOEHHOCTBIO NPOTpPaMMBbl SBISIETCS BKIIOYEHHE B KypC CTEPEOMETPHM B

Hayajie ero M3y4eHHMs 3a/ay, peulaeMblX Ha YPOBHE HMHTYMTHBHOI'O IO3HAHUS, M OINpeAeIEHHBIM

o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U

IIPOCTPAHCTBEHHOT'O MBIIIEHUS, CTUMYJIUPYET NMPOTEKaHNE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K

JaJbHENIIEMY U3YYEHUIO TTPEAMETA.

IIpennourenue oTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOJly OOY4EHHs, TO €CTh TEOPETHUECKHUE
3HAHHSA UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IPEIMETHO-IIPAKTUYECKON JeATenbHOCTH. Pa3BuTHe
IIPOCTPAHCTBEHHBIX INPEIACTABICHUN Yy YYalllUXCA B Kypc€ CTEPEOMETPUM IPOBOAMTCA 3a CUET
pelieHust 3aJad  Ha CO3JlaHHe MPOCTPAHCTBEHHBIX 00pa3oB W 3ajJad Ha ONEpPUpPOBAHME
MPOCTPAHCTBEHHbIMU oOpa3amu. Co3naHue oOpa3a MNPOBOJUTCA C OMNOPOM Ha HAIJSAHOCTb, a
olepupoBaHue 00pa3oM — B YCIIOBHUSIX OTBJICUEHMSI OT HAIJIATHOCTH, MBICIEHHOTO M3MEHEHHUS €ro
HCXOJHOTO COJIEPKaHUS.

OcHOBHBIE cozepxkaTenbHble JIMHUM Kypca «l'eomerpun» B 10—-11 kmaccax: «MHOrorpaHHUKN»,
«[IpsiMble M TIUIOCKOCTM B IIpocTpaHcTBe», «Tema BpameHus», «BekTopbl M KOOpPAMHATHI B
npocTpaHcTBe». @DOpMHUpOBAaHME  JIOTMYECKMX YMEHMH  paclpeiensercss He TOJIBKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 TroJiaM 00y4eHHs Ha YPOBHE CpEeIHEro 001Iero oopa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yjbTaTaM OCBOEHHs paboueit
MIPOrpaMMBbl, pachpele€HHbBIM M0 TofaM OOy4YeHHs, CTPYKTypUPOBAaHO TaKWM o00pa3oM, dYTOOBI
OBJIaJICHE T€OMETPUUECKUMU TMOHSTUSMH W HaBbIKAMH OCYIIECTBIISJIOCH MOCIEAOBATENbHO U
MOCTYIATENIBHO, C COOIOACHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B



OO0IIYIO CHCTEMY I'€OMETPHUYECKUX MPEICTABICHUH 00YJatoOMXCsl, PaCIIUpssA U yriryomss e€, oopasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenue reometpun otBoaUTCs 2 yaca B Henento B 10 kinacce u 1 yac B Hepento B 11 kiacce,
BCETo 3a JBa roja o0y4yeHus - 102 yueOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TOHATHUS CTEpEOMETpHM. Touka, mpsmas, MIOCKOCTb, IMpocTpaHcTBO. [loHsATHE 00
aKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX.

B3aumHOe pacnonoxkeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIMEC, MapajUICIbHBIE H
CKpeIuBaoIuecs npsamele. [lapamienbHOCTs NPAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE: MapajulebHbIe
IpsiMbIE B NPOCTPAHCTBE; MapaJlICIbBHOCTh TPEX MNPSAMBIX; NApauIeIbHOCTh MPAMON MU IUIOCKOCTH.
VYIibel ¢ COHampaBJIEHHBIMM CTOPOHAMU; YroJl MEXAY IHpsIMbIMU B IpocTpaHcTBe. IlapamiensHoCTh
IJIOCKOCTEM: MapajuleibHbIEe IUIOCKOCTH; CBOMCTBA IAapajuIeNIbHBIX IUIOCKOCTEH. IIpocreimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPAdp, KyO, Mapajuieienumnea; MOCTPOSHHE CEUCHHH.

[lepneHIUKyYNSIpHOCTh MPSAMOM M IUIOCKOCTU: MNEPIEHIUKYJSPHBIE IpsIMblE B IPOCTPAHCTBE,
IIpsIMbIE NIapaJuIEIbHBIEC U NIEPIEHIUKYIIPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH IPSIMON U
IUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHANKYIIIPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKIY
IPSIMOW M IUIOCKOCTBIO; BYTPaHHBIA YroJl, JMHEHHBIA yroa AByrpaHHoro yria. [lepnennukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSIHUE OT NPSAMOM 10 IJIIOCKOCTH, IMPOECKLUS
¢burypsl Ha TIOCKOCTH. llepneHIUKYISIPHOCTD IUIOCKOCTEH: MPHU3HAK MEPIEHANKYISIPHOCTH IBYX
mrockocreil. Teopema o TpEX MeprneHANKYIIsIpax.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHMKA, BBINYKJIbIE U HEBBIITYKJIbIE
MHOIOTPaHHHUKH; pPa3BEPTKa MHOrorpaHHuka. [Ipumsma: N-yronbpHass Npu3Ma; I'pPaHd U OCHOBAHHUSA
IPU3MBI; MIPsIMasi M HAKJIOHHAasi IPU3Mbl; OOKOBasi U IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
IIPSIMOYTOJIBHBIN Tapajulesienunes, U ero coicrBa. Ilupammpa: Nn-yrosbHas nupaMuja, I'paHd U
OCHOBaHHE NHpaMHbl; OOKOBas W TOJHAs IOBEPXHOCTb NUPAMU[bl; MpPaBUJIbHA U yCeUEHHas
nupamMuia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIe MHOTOTPAaHHUKU: TOHATHE MPABUIBHOIO
MHOTOTpaHHMKA; MpaBUIbHAS MPU3Ma U MpaBUIIbHAS MUpPAMUAA; [IpaBUIIbHAS TPEYToJIbHASI MUpaMKa
U TpaBUWIbHBIN TeTpasap; KyO. [IpeacraBnenue o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTA3p, TOAEKadIp
u ukocadip. CeueHust NpyU3Mbl U TUPAMUJIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOMN, INIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUPAMHUJAX, apajuIeIeUIe aX, TPABUIBHBIX MHOTOTpaHHHUKAX.

Bbluuciienue 31€MEHTOB MHOTIOIpAaHHHMKOB: pEOpa, namaroHanu, yrisl. [lnomans OokoBoit
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU MPSAMON MPU3MBI, IUIOIAAb OCHOBaHMMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABUIBHOMN
MUpaMHJIbl, T€OpeMa O Iulomaau yceu€HHol nupamuisl. [lonste 06 00béMe. OOBEM NMUpamuibI,
MIPU3MBI.

[Tono6uble Tena B npoctpancTBe. COOTHOLIEHUS MEXAY IUIOHIAIIMU MOBEPXHOCTEH, 00bEMaMu
MOI00HBIX Tel.

11 KIIACC
Tena Bpamenus

[unuaapudeckass  TOBEPXHOCTh,  00pasymioliHe  IIIMHIPUYECKOM  TMOBEPXHOCTH,  OCh
IUJTUHIPUYECKON moBepxHOCTH. L{MmuHap: ocHOBaHMsI 1 OOKOBasi IOBEPXHOCTh, OOpa3yroIias U OCh;
iona b O0KOBOM M MOJTHON MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yronne KOHUIECKON MOBEPXHOCTH, OCh M BEpPIITHHA KOHUYECKOM
noBepxHocTu. KOoHyC: OCHOBaHHWE W BEpIIMHA, OOpa3yromias U OCh; IUJIOMIATb OOKOBOW M TOJHON
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.



Cdhepa m map: meHTp, pamuyc, AUAMETp; IUIOWAAb TOBEpXHOCTH cdepsl. Bzanmuoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Mmiaomaas chepsl.

N3o00paxkeHune Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOuHnanmu Ten BpalieHuss 1 MHOTOTPAaHHMKOB. MHOTOTpaHHHUK, OMHMCAHHBIA OKOJIO cepsl;
cdepa, BliucaHHasi B MHOTOTPAHHUK, UM TEJIO BpallleHUs.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BbEME MPSIMOYTOJIBLHOTO
napajuiesienuneaa u cieacTsus u3 He€. O0bpEM HuIMHApa, konyca. O0bEM apa u mioma s chepsol.

[Tono6ubie Tena B npoctpancTBe. COOTHOLIEHUS MEXAY IUIOHIASIMU MOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ceuenust mumHApa (MapavielbHO M MEPHEHINKYISIPHO OCH), CEUYEHHUS KOHyca (MapajuieibHOe
OCHOBAHHIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctd W B mpoctpaHcTBe. ClI0KEHHWE U BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha uucio. Pa3noxenwe BekTopa 1o TpEM HEKOMIUIAHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Permenue 3anad, CBS3aHHBIX C MPUMEHEHUEM IMPABUI JCUCTBUN C BEKTOPAMHU.
[IpsmoyronbHas cucteMa KoopAuHAT B mpocTtpancTBe. Koopaunatel Bektopa. [Ipocreiimue 3agaun B
KOOpJauHaTax. YTrol MeXAy Bekropamu. CKansipHOE NMpPOHM3BEIECHHE BEKTOPOB. BbIuncieHue yrios
MEXIy MPSIMBIMHA ¥ TUIOCKOCTSIMH. KOOpJIMHATHO-BEKTOPHBIM METOJ MPH PEHICHUH T'€OMETPUUICCKUX
3ajad.



IINIAHUPYEMBIE PE3YJIbTATBI

JUYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE ~ PE3yNbTaThl OCBOEHHS NpOrpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCS:
I'paxxnanckoe BocnuTaHue:

— cOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH OOYYAIOMIETroCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIecTBa, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBJICHHH, MPOLEAYp T'pa’kJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.),
YMEHHEM B3aUMOJICHCTBOBATh C COLMAJILHBIMA WHCTUTYTAaMH B COOTBETCTBHUH C MX (PYHKIUSIMHU H
Ha3HAUYCHHUEM.

IIaTpuoTHYecKkoe BOCIMTAHHE:

— c(OpMUPOBAHHOCThIO POCCHUHCKOW TPAKITAHCKOWM HWISHTUYHOCTH, YBAKCHHUS K MPOLUUIOMY H
HACTOSIIIEMY POCCUHCKONW MAaT€MAaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHUSIM POCCUHCKHUX
MaTeMaTUKOB U POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX JIOCTHXKCHUN B
JPYTUX HAyKax, TEXHOJIOTUSX, Chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTro Hapoja; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO NMOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAyKU
U IESTEIbHOCTBIO YUYEHOTO;

— OCO3HaHHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMYUBOTO OyayIIero.

JcTeTnUecKoe BOCIUTAHNE:

— DOCTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOUYas 3CTETUKY MAaTeMaTHYE€CKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4, PEHICHUN, PACCYXACHUN; BOCIPUUMYMUBOCTHIO K MaTEeMaTHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

Pusnveckoe BOCIUTAHME:

— chOpMUPOBAHHOCTHIO yYMEHHUS MPUMEHATh MaTeMAaTUYECKHWE 3HAHUSA B HMHTEpPEcax 3JI0POBOTO M
6e3omacHoro o0pa3a *HU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHTAHUE,
cOanmaHCUpPOBAaHHBIN PEKUM 3aHATUN U OTABIXA, peryNspHas pu3ndeckas akTUBHOCTD);

—  (UBHYECKOTO COBEPILIEHCTBOBAHUS, P 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN JAESITETLHOCTHIO.

TpyaoBoe BocnnuTanue:

— TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOWS; MHTEPECOM K pa3IMuHbIM chepam
npodeccHoHaNBbHON AEITeTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M e€ MPUIIOKEHUSMHU, YMEHHUEM
COBepIIaTh OCO3HAHHBIN BBHIOOP Oymyiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
IJTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYEeCKOMY 00pa30BaHUIO M caMO0Opa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU;

— TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B PEIICHHMH MPAaKTHUUECKUX 3aJad MaTeMaTH4eCcKOM
HaIpaBJIEHHOCTH.

IKo0J0rHYecKoe BOCIUTAHUE:

— CCbOpMI/IpOBaHHOCTI)IO 3KOJ'IOFPI‘-I€CKOI>1 Ky.]'H)TypI)I, IIOHNMAHHUECM BIIMAHUA COIINAJIBHO-
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHONM M COIMAIBHOW Cpelbl, OCO3HAHHUEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MpobiieM; OpUeHTAIMel Ha TPUMEHEHNE MaTeMaTHIeCKUX
3HAHWUU 7Sl pelIeHHsl 337a4 B 00JIaCTH OKPYXKAIOIIeH cpefibl, IITaHUPOBAHUS MOCTYNKOB U OIEHKU
HX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIEH CPEIbI.

HCHHOCTI/I Hayqﬂoro MMO3HAHUA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl M OOIIECTBEHHOM NPAaKTHKH, TOHUMAaHHEM MaTeMaTU4YecKOW HayKu Kak cdepbl



YEJIOBEUECKOU JESATENbHOCTH, 3TAlOB €€ Pa3sBUTUA U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBWIM3ALUU;
OBJIAJICHUEM S3bIKOM MAaTEMaTUKU MU MAaTEMAaTHUYECKOW KyJIbTypOH KaK CPEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IPOCKTHYIO U UCCIIEAOBATENIBCKYIO AEATEIbHOCTh UHINBUYAIBHO U B

rpymnre.

METAINIPEAMETHBIE PE3YJIbTATBI
MertanpeamMeTHble pe3yibTaThl OCBOGHMSI IMpPOrpaMMbl ydueOHOro mnpeamera «MaTemaTHKa

XapaKTEepU3YIOTCs OBIIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCLICMBUIMU, YVHUBEPCAIbHBIMU

KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1) Vuueepcanvuvie nosnasamenwvmuvle Oelicmgus, obecneuusaom — Gopmuposanue  6aA308bIxX
KOCHUMUBHBIX NPOYECCo8 00 Yalowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAIoue2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

ba3oBble Jloruyeckue a1ecTBUA:

— BBISIBJIATh M XapaKTCPU30BaTh CYIICCTBCHHBIC MPH3HAKA MATEMATHYECKUX OOBEKTOB, MMOHSATHUH,
OTHOIICHUN MEXIy TOHATHAMH; (DOPMYIHpPOBATh ONPEICICHHUS TMOHITHI, YCTaHABIUBAThH
CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS JJIsi OOOOIICHUS W CPABHCHHS, KPUTCPUU
MIPOBOJMMOIO aHAJIH3A;

— BOCHpPUHUMATh, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:  YTBEPOUTCIBHBIC U
OTpHUIATEIIbHBIC, EIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

— BBISIBJIATH MaTEMaTHMUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOpEUMs B (haKkTax, NaHHBIX,
HAOJIIOJICHUSAX WM YTBEPKICHUSX; TpeylaraTh KPUTCPUHU IS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMI;

— JenaThb BBIBOABI C UCIOJb30BAaHHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKTIOYCHH, YMO3aKIIFOUCHUH 110 aHAIOTHH;

— TPOBOAUTH CAMOCTOSITENIBHO JOKa3aTelbCTBA MaTeMAaTUYECKUX YTBEpKIEHUH (TpsMble U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPTyYMEHTAlMIO, TPUBOAUTH TPUMEPhl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

— BBIOMpaTh Ccroco® pemieHuss y4eOHON 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbCcKe elCTBHUS:

— WCTOJBb30BaTh BOMPOCHl KaK HCCIENOBATENbCKHM HMHCTPYMEHT TMO3HAHUS; (HOpPMYIHpOBAThH
BONPOCH, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, YCTaHaBIMBaTh KMCKOMOE U JIaHHOE,
(GbopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

— TPOBOAUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN JKCIEPUMEHT, HMCCIEIOBAHUE MO YCTaHOBIECHUIO
0COOCHHOCTE MaTeMaTH4eCKOro O0BbEeKTa, SBIEHUS, MPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEXY
00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMH;

— CcaMoCTOATEeNsHO (OopMyIHpPOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/IEHNs, UCCIIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3YNIbTATOB, BHIBOJOB U
0000IIIEeHMI;

— TIPOTHO3HMPOBATH BO3MOXKHOE Pa3BUTHE TPOIECCA, a TaKKe BBIABUTATH IMPEATOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

—  BBISIBJIATH JIeDUIUTH HHPOPMAITUH, JTAHHBIX, HEOOXOUMBIX IS OTBETA HA BOIIPOC U JIJIST PEIICHUS
3a/1a4u;

— BBIOMpATh HHPOPMAITHIO U3 HCTOYHUKOB PA3JIMIHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATU3HPOBATh U
WHTEPIPETUPOBATH HHPOPMAIIHIO Pa3INIHBIX BHJIOB M (POPM MPEACTABICHUS;



— CTPYKTypHpOBaTh HH(pOpMALMIO, MPEACTABIATh €€ B pasIM4HbIX (opMax, WIIHOCTPUPOBATH
rpauvecKu;

— OICHMBATH HAA&KHOCTh MHPOPMALIUH 110 CAMOCTOSITEIBHO CPOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvhvle KOMMyHUKamugHwle Oeticmausi, 00ecneuusaom chopmMupo8aHHOCMb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.
OO0uenne:

— BOCHpPUHHUMATH U (OPMYIHPOBATH CYKICHUS B COOTBETCTBUHU C YCJIOBUSIMHU U LEISIMU OOILCHHS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PeLIeHUs 3a7jaui, KOMMEHTUPOBATh [1OJIy4YCHHBIH pe3ysbTar;

— B X0Je 00CYXXICHHUS 337aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI, PEIIaeMOi
3aJjauy, BBICKA3bIBaTh MJI€W, HALIEJICHHbIE HAa IOMCK PEIIEHUs; COMOCTABIATh CBOM CYXJIEHUS C
CYXJIEHUSAMH JIpYTUX YYAaCTHUKOB JUayora, OOHApYXHBaTh pa3jiiyMe U CXOACTBO IO3ULMIH; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

— TNPEACTaBIATH  pe3yibTaThl pPELIEHUS 3aJadd, OJKCIEPUMEHTAa, HCCIEIOBAHMS, IPOEKTa;
CaMOCTOSITENIbHO BbIOUMPATh (hOopMaT BBICTYIUIEHHUS C Y4ETOM 3aJad MpPEe3eHTalul U OCOOCHHOCTEH
ayJAUTOPUH.

CoTrpyanunuectBo:

— TIOHMMATh M UCIOJIb30BaTh NMPEUMYILECTBA KOMaH/IHOW M MHAMBUIYaIbHON pabOThI P PELICHUN
y4eOHBIX 3aJay; MPUHUMATh LEIb COBMECTHOM J€ATENBbHOCTH, IUIAHUPOBATh OPIraHU3ALUIO
COBMECTHOM paloThl, pacmpeaeisaTb BUAbl paldoOT, JOroBapUBaThCs, OOCYXAaTh IpoLecc U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKHX JIFOICH;

— y4acTBOBAaThb B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
UHbIE); BBINOJIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATb CBOU JIEHCTBUSA C APYIMMU UYICHAMHU
KOMaHJIpl; OLICHMBaTh KauyecTBO CBOEr0 BKJIaJa B OOMMHA NOPOAYKT IO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamuensie oeticmsus, obecneuusarom Gopmuposanue CmMolci08blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUUHOCTU.

Camoopranusauus:

— COCTaBJIATH IUIaH, AJITOPUTM PEIIEHUs 33aJaul, BEIOUpATh CIIOCO0 pelIeHHs ¢ YUETOM UMEIOIINXCS
pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BapHUaHTHI
pelieHnii ¢ y4éToM HOBOW MH(pOpMaIUu.

— CaMOKOHTpPOJIb:

— BIIQJIETh HAaBbIKAMM I103HABATENBbHOW peQUIEKCMU KaK OCO3HAHMSA COBEpLIAEMbIX JeHCTBUH H
MBICIMTENbHBIX MPOLIECCOB, UX PE3YNIbTATOB; BIAJETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUs] MaTeMaTH4YeCKON 3a1auH;

— TPEABUAETHh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MU PELIEHUH 3a1a4i, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

— OIICHMBATh COOTBETCTBUE pE3yJbTaTa LI U YCIOBUSAM, OOBACHATH NMPUUMHBI JOCTHIKEHHS WIIH
HEIOCTHKEHUS Pe3yJbTaToOB JESITEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC
OnepupoBath MOHATHAMH: TOUKA, PSMas, IIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU PEIICHUN F€OMETPUYECKUX 3a]1a4.
OnepupoBarh NOHATHAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH.



KnaccugunupoBats B3auMHOE PacHoI0kKEHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA Yyroji, TpaHH IBYTPAaHHOTO yria, pedpo IBYTPaHHOTO
yriia; JMHEHHBIN Yrojl ABYTPaHHOIO yIUia; TpaayCHasl Mepa JBYTPAHHOIO yIJa.

OnepupoBaTh NOHITUSIMU: MHOTOTPAaHHUK, BBITYKJIBII U HEBBITYKJIBI MHOI'OIPAHHUK, 3JIEMEHTBI
MHOT'OTPaHHUKA, IPABUJIbHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IUpaMUAa; TNPU3MA, MPSIMOYrOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTb MHOTOIpaHHHMKH, BbIOMpas OCHOBAaHHUA JUIsl KiIacCU(UKAUUK (BBIIYKIIbIE U
HEBBIIYKJIbIE MHOIOTPAaHHUKM; IPAaBUJIbHBIE MHOTOIDAHHUKH; IpPSMbIE WM HAKJIOHHBIC IIPU3MBIL,
napajuiesIenuneabl).

OnepupoBarh NOHATUAMU: CEKYIasl INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHUM, UCIIONB3YSI METOJ] CIIE/IOB.

Crpouth ceueHus: MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU
U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

Pemare 3amauM Ha HaxXoOXKAEHUE TI'E€OMETPUYECKHUX BEIMYMH IO 00paslaM WIM ajlropurMmam,
IIPUMEHSISI U3BECTHBIE aHAJIMTUYECKUE METOBI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3aJa4d Ha
BBIYHCIICHUE PACCTOSHUHM MEXAY ABYMsI TOYKaMH, OT TOYKHM 0 IPSAMOH, OT TOYKH JI0 IUIOCKOCTH,
MEXKy CKPEIIUBAOLIIUMUCSA NIPSIMBIMU.

Pemate 3amaun Ha HaXOXKACHHWE T'C€OMETPHUYECKHMX BEIMYMH 1O 00paslaM WIH alropuTMam,
IIPUMEHSISI U3BECTHBIC AHAJTUTUYECKNE METObI IIPY PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a]1a4 Ha
BBIYMCIICHUE YIJIOB MEXIY CKPEIIMBAIOIIMMUCA IPSIMBIMHM, MEXAY NPAMONW M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruuciate 00BbEMBI M IUIOIAAM ITOBEPXHOCTEH MHOIOIPAaHHMKOB (IpU3Ma, HHUpaMmuaa) c
IpUMEHEHHEM (HOpMyYJI; BBIUUCIATH COOTHOIIEHUS MEXAY IUIOIAASMMU IOBEPXHOCTEH, 00BEMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CUMMETPUSI B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU;
LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATh HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUTypax, MPeACTaBIEHHYIO Ha YepTekKaxX U pUCYHKaX.

ITpumensaTh TeOMeTprUecKre (aKThl U PEIICHUs] CTEPEOMETPUYECKHX 3a/1au, MPenoIararoInux
HECKOJIbKO 1IIar0B peIIeHHs, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

IIpuMeHATH IpocTelilne MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1au.

IIpuBogUTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U KU3HH, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

[IpuMeHATH MOJy4YEeHHBIE 3HAHUS Ha MIPAKTHUKE: aHAJTU3UPOBATh pEabHbIE CUTYallu! U IPUMEHSITh
W3Y4YECHHBIE MOHATHS B MpOIecce MOUCKA PEUIeHUs] MaTeMaTHUecKu CPOpMYyITUPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh pEaJbHbIE CUTyallMd Ha SI3bIKE T€OMETPUH, HCCIEN0BATH ITOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM T'€OMETPHUECKUX TMOHATHH M TEeOopeM, ammapara anreOpbl; pemarb MpakTHYecKue
3a/1a4y, CBA3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJIMYUH.

11 KJIACC

OmnepupoBarh MOHITHAMHU: IIMIIMHAPHYECKAsT TOBEPXHOCTh, OOpa3yroIIue IMIMHAPHYECKON
MOBEPXHOCTH; IWJINHAP; KOHHYECKAsi TIOBEPXHOCTh, 00pa3yroIIne KOHMYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTh.

Pacnio3naBath Tena BpaieHus (HMIMHAP, KOHYC, cdepa u map).

OOBACHATH cIOCOOBI MOYYESHHUS TeJ BPAILICHUSI.



KnaccugunupoBars B3auMHOE PacHoOkKeHHe CQephl U TIIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; I1apOBOM
CJIOM, OCHOBAHME IIAPOBOT0 CJIOS, BEICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Beruncnsate 00bEMBI W IJIOMIAAM TOBEPXHOCTEH TEN BpAIlICHHUS, T'COMETPHUECKHUX TENl C
MpUMEHEHHEM (HOPMYIL.

OnepupoBarh NOHATUSMU: MHOTOTPAHHMK, BIMCAHHBIA B cepy M OMHCAHHBIN OKOJIO chephl;
cdepa, BliucaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

Bbruncnsate COOTHOLICHHS] MEXKAY ITUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMU MOI00HBIX TE.

N3o00paxats wu3ydaemble GUTYpBl OT pPYKH M C TPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) IIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY,
cOOKyY, CHU3Y; CTPOUTh CEUCHHS TEJl BPALICHUS.

W3BnekaTh, WHTEPHPETHPOBATH W TMPEOOPa3OBBIBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKux GUrypax, npeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBarh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHAT JEHCTBUS CIOKEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXKEHHSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAaMH OHU 00JIaaIOT.

[IpuMeHATH MpaBWIIO NapAIIICIICIIUIIEAA.

OnepupoBaTh MOHATHAMH: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpA,
PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXKIY BEKTOPAMH, CKAISPHOE IIPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauth cyMMy BEKTOpPOB M TPOM3BEICHHE BEKTOpPA Ha YUCIO, YroJl MEXKIY BEKTOpamH,
CKJIIPHOE MPOU3BEACHHUE, PACKIIAIbIBATh BEKTOP O JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumensaTh TEOMETpHUECKUE (AKThI I PEHICHUS CTEPEOMETPUUECKHX 3aj1au, MPenoIararoInx
HECKOJIBKO LIIaroB PELICHUs, €CIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B IBHOHN (opMe.

Pemrate nmpocreiimme reoMeTpuYECKHe 3aa4l Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METO/A.

Pemate 3amauMm  Ha  JOKA3aTelbCTBO  MAaTEMAaTMYECKUX  OTHOLIEHWH M HAXOXICHHUE
r€OMETPUYECKUX BEIMYMH MO o0pa3llaM WM ajJropuTMaM, MPUMEHsSI W3BECTHBIE METOJbl MpuU
PELIEHNN CTaHIapPTHBIX MaTEMaTUYECKHX 3a]ad.

[IpumeHsTH IpOCTEMIINE IPOrPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBbI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOIUTE MpPUMEPB MaTEMATUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE M JKU3HM, PacIO3HABaTh
IIPOSIBJICHUE 3aKOHOB I€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh NOTy4YeHHbIE 3HaHUS Ha IPAKTHKE: aHAIN3UPOBATh pealIbHbIE CUTYallUd U IPUMEHSTh
M3Y4YECHHBbIE MOHATHS B MpoOIlecce MOMCKa PEHIeHHs] MaTeMaTUYecKu cHOopMyIUPOBaHHON MpPOOIIEMBI,
MOJICJINPOBATh pEaJbHbIE CUTyallMd HA S3bIKE T€OMETPUH, HCCIEN0BATH ITOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUYECKHX TMOHATUH U TEeopeM, ammapara aiareOpbl; pemiarb MpaKTHYecKHe
3aJ1a4M, CBA3aHHbBIE C HAXOKJIECHUEM F€OMETPUUECKHUX BEIHUHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoauvecTBo yacoB
Ne duekTpoHHbIE (LM (POBbLIE)
HaumeHoBaHue pa3iesioB 1 TeM IPOrpaMMBbl
n/n Beero Kountposbubie IIpakTuyeckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

1 BBenenue B ctepeoMeTpuio 10 bubmuorexka [JOK
https://m.eds00.ru/1c209e37

2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmmorexa [IOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37

3 [leprieHIUKYIAPHOCTD MPSMBIX U IIOCKOCTEN 12 bubnnoreka [JOK
https://m.edso0o.ru/1c209e37

4 Vsl MeXay NPSMBIMU U IJIOCKOCTSIMHU 10 1 bu6mmoreka [JOK
https://m.edso00.ru/1c209e37

5 MHororpaHHuKu 11 1 bubnuoteka [JOK
https://m.edso00.ru/1c209e37

6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 bubnuoteka [JOK
https://m.edso00.ru/1c209e37

7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 4 1 bubnuorexa [JOK
https://m.edso00.ru/1c209e37

OBILIEE KOJIMYECTBO YACOB I10 IPOTPAMME 68 5 0
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11 KJIACC

Nen/m  HauMeHOBaHHe pa3aesioOB M TeM NMPOrPaMMBbI

KoaudecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Beero Kontposbubie IIpakruyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Tena Bpamenus 12 bubmumorexa [IOK
https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 5 1 bu6mmoreka [IOK
https://m.edso0.ru/1c209e37
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubnuorexa [JOK
https://m.edso00.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 7 1 bu6mmoreka [IOK
3HAHU https://m.edso0o.ru/1c209e37
OBIHIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuuyectBo 4yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka K n
n/n Beero OHTPOJIbHBIC  LIPAKTHYCCKUE y3yyeHUust o0pa3oBaTe/ibHbIE PeCypchl
padoTbI padoThbI
1 OcCHOBHBIE MOHSTHS CTEPEOMETPHUU: TOUKA, PsMas, 1 bubnmoreka [JOK
IIJIOCKOCTh, MpocTpaHcTBo. [IpaBuia nuzobpaxkenus Ha https://m.edsoo.ru/aecc77cd
PUCYHKAX: U300paKeHHsI MJIOCKOCTEH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2 TlonsaTus: nepeceKaromuecs MmIOCKOCTH, 1 bubnnorexa [JOK
MepPECEeKAOIINECs PSIMast U TIIOCKOCTh https://m.eds00.ru/2d8a9c99
3 IlonsTus: mepecekaronuecs mioCKOCTH, 1 bubnnoreka [JOK
HepeceKaroIInecs MpsMas U III0CKOCTh https://m.edso0.ru/db685e73
4 3HAKOMCTBO C MHOTOTPaHHUKaMU, U300paKeHHE 1 bubnuoteka [JOK
MHOTOIPaHHMKOB Ha PUCYHKAX, Ha TMPOEKIIMOHHBIX https://m.edso00.ru/a63959d
gepTexax
5 HauanpHbie cBenenus o Kyoe U mUpaMuie, ux 1 bubnuoteka [JOK
pa3BEpTku u Mojenu. CeueHrss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6  HavanbHble cBeieHUs 0 KyOe U IMpaMHIe, UX 1 bubnuoreka [IOK
pa3BeépTKU U Mojenu. CedeHns: MHOTOTPAaHHUKOB https://m.edso0.ru/3d8ffd32
7 [TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU 1 bubnmnoreka [JOK
CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUSA https://m.edsoo.ru/Occ5cafe
U3 HUX
8 [TonsiTre 06 aKCMOMATHYECKOM ITOCTPOCHHUH 1 bubmuotexa [JOK
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIIEICTBHS https://m.edso00.ru/239c8ch4
U3 HUX
9 [TonsiTre 06 aKCMOMATHUYECKOM ITOCTPOCHHUH 1 bubmuorexa [JOK

CTEepEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIIEACTBUS
U3 HUX

https://m.edsoo.ru/65c6b106
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10

[TonsaTne 06 aKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIICACTBUSA

bubmuorexa [JOK
https://m.edsoo.ru/258fc245

U3 HUX
11  BzauMHOE pacnosioKE€HUE NPSIMbIX B IPOCTPAHCTBE: bubmumoreka [IOK
MEPECEKAIOIINECS, MTApAIIIIEIbHbBIE U https://m.edsoo.ru/1a2520f6
CKPELIMBAIOIIUECS MPSMbIE
12 TMapamnenbHOCTh NPSMBIX M IUIOCKOCTEH B bubmumoreka [IOK
IIPOCTPAHCTBE: MMApaJUICIIbHBIE IPSIMBIC B https://m.eds00.ru/93ad36b3
MPOCTPAHCTBE; NAPAIIICIIEHOCTh TPEX MPSIMBIX
13  IlapamnenbHOCTh NPSMBIX U IUIOCKOCTEH B bubnuoreka [IOK
npoctpanctse: [lapamienbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYrawl ¢ coHanpaBlieHHBIMU CTOPOHAMU bubnuoreka [IOK
https://m.eds00.ru/9f4071b9
15  VYron mexnay npsMbIMU B IPOCTPAHCTBE bubnuorexa [IOK
https://m.edsoo.ru/fe733862
16  VYros mexay npsMbIMU B IPOCTPAHCTBE bubnuorexa [IOK
https://m.eds00.ru/2935a9a0
17  TlapannenbHOCTh IUNIOCKOCTEN: MapaljiebHbIe bubnnoreka [JOK
IJIOCKOCTH https://m.edso0o.ru/2e18f255
18 | CgoiicTBa mapamieNbHbIX MIIOCKOCTEN bubnuorexa [IOK
https://m.eds00.ru/e504d656
19  IIpocreiimme npocTpaHCTBEHHBIE GUTYPHI HA bubnuoreka [IOK
TUIOCKOCTH: TETPadp, KyO, mapasiesnenumnes https://m.edsoo.ru/4a28dc02
20  TloctpoeHue cevyeHui bubmmoreka [IOK
https://m.eds00.ru/1d434dO0f
21  TloctpoeHue ceueHui bubmuoreka [IOK
https://m.edsoo.ru/ec26fe5d
22 KoutponpHas pabota o teme "[IpsiMble U MIOCKOCTH bubnuoreka [IOK

B IpocTpaHcTse. [lapamienbHOCTh NPSAMBIX U

https://m.edsoo.ru/9a0a9e56
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mwiIockocten"

23  IlepnieHIUKYASAPHOCTH MPSIMOU U TJIOCKOCTH: bubmuorexa [JOK
NEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 Tlpsmble napajuieabHbIC U MIEPIICHINKYISIPHBIC K bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 | IIpsimble mapamienabHbIe U TEPICHANKYISPHBIE K bubnmoreka [JOK
IJIOCKOCTH https://m.eds00.ru/ba545966
26 | IlpusHak neprneHauKyIIpHOCTH IPSIMOM U IMIIOCKOCTH bubnnoreka [JOK
https://m.edsoo.ru/f85bfc46
27 | Ilpu3HaK NEepICHINKYISIPHOCTH MPSIMON U TUIOCKOCTH bubnuorexa [JOK
https://m.eds00.ru/79165d15
28 | Teopema o mpsMO¥ MEPIICHAUKYISIPHON TUIOCKOCTH bubnuorexa [JOK
https://m.eds00.ru/635¢5087
29 | Teopema o mpsMO¥# MEPIICHAUKYISIPHON TUIOCKOCTH bubnuoteka [JOK
https://m.edsoo.ru/bd3745f8
30 | Teopema o mpsMOil mepreHANKYIIPHOMN TIIOCKOCTH bubnnoreka [JOK
https://m.edsoo.ru/7d18834b
31 | IleprieHauKyIsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUKU bu6nuorexa [IOK
J10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 INIOCKOCTH https://m.eds00.ru/33c477d3
32 | TleprieHaUKYIISp ¥ HAKIOHHBIC: PACCTOSHUE OT TOYKH bubnuotexa [JOK
710 TUTOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TNIOCKOCTH https://m.edsoo.ru/66fefadd
33 | IleprieHauKyIISAp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH bubnuorexa [JOK
710 TUTOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 | IleprnieHauKyIsAp ¥ HAKIOHHBIC: PACCTOSHUE OT TOYKH bubnuoreka [IOK
J10 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOU 10 INIOCKOCTH https://m.edsoo.ru/dbee22bc
35 | Vruasl B IPOCTPAHCTBE: YTOJI MEXTY MPSIMOH U bubmuotexa [JOK
IJIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 | [IByrpaHHBIN YroJ, JIMHEHHBIN YTOJ ABYTPAaHHOTO bubnuoreka [IOK
yria https://m.edsoo.ru/5fa0b3ce
37 | JIByrpaHHBI{ YroJ, JIUHEHHBIN YTOJ ABYTPAaHHOTO bubmuoreka [IOK
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yria https://m.edsoo.ru/c7c777ed

38  IlepnieHIUKYISAPHOCTH MIIOCKOCTEH: MMPU3HAK bubmuorexa [JOK
MEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3

39  IlepneHIUKYISIPHOCTH MNIOCKOCTEH: MMPU3HAK bubmuorexa [JOK
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/ed9e2a8e

40 | [lepneHIUKYISIPHOCTH IJIOCKOCTEH: IPU3HAK bubnmoreka [JOK
MEPIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57

41 | Teopema o TpExX MepreHANKYIIpax bubnnoreka [JOK

https://m.edsoo.ru/e4972cdc

42  Teopema o TpEX MEPIEHIANKYIAPAX bubnuorexa [JOK

https://m.edso0.ru/52188a7d

43 | Teopema o TpEX MEPIEHIANKYIAPAX bubnuorexa [JOK

https://m.eds00.ru/9f246736

44 KoutpomapHas paboTa 1o TeMam bubnuoteka [JOK
"IlepnieH IMKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN" U https://m.edsoo.ru/5b971ef3
"VTriel MEXKAY IPSAMBIMHU U INIOCKOCTAMHA"

45  TlonsiTe MHOTOTpAaHHHKA, OCHOBHBIEC DJIEMEHTHI bubnuoteka [JOK
MHOT'OTPAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIBIE https://m.eds00.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIpPaHHUKA

46  Ilpu3ma: N-yrosibHas NpU3Ma; TPaHU U OCHOBAHUS bubnuoreka [IOK
MIPU3MBI; IIpsiMasi U HAKJIIOHHAs! PU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
T0JIHAsl TOBEPXHOCTh IPU3MBbI

47  Tlapamnenenumes, IpSMOYTOJIbHBIN Mapasiesenunes bubnuorexa [IOK
U €ro CBOMCTBA https://m.edsoo.ru/8a7be683

48  Tlupammpma: N-yroyibHAs MAPaMUJIA, TPAaHU H bubnuorexa [JOK
OCHOBaHHUE MUPaMHU/JIbl; OOKOBAs U MOJTHAS https://m.edsoo.ru/fblcd0asS
MIOBEPXHOCTb ITMPAMMU/IbI; IPaBUIIbHASI U yCEUEHHAs
nupamuia

49  TIpaBuibHBIE MHOTOTPAaHHUKH: TIOHATHE NMPABUILHOTO bubmuorexa [JOK

MHOI'OrpaHHUKa; IpaBHUJIbHAA IIpHU3Ma U IIpaBUJIbHAA

https://m.edsoo.ru/074c8865
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NMpaMuUJa; IpaBUiIbHAs TPEYroJbHas IMPAMUJIA U
IIPaBUJIbHBIN TETpasap; KyoO

50 | IIpencramieHue o MPaBUIHLHBIX MHOTOIPAHHUKAX: bubnmoreka [JOK
OKTa3Ip, AOJECKA3AP U UKOCABIP. https://m.edsoo.ru/a0fdd5bf
51  CummMeTpus B IPOCTPAHCTBE: CUMMETPHS bubmuorexa [JOK
OTHOCHUTEJIbHO TOYKH, MPSAMOH, MIIOCKOCTH. https://m.edsoo.ru/b9e777d9
DIeMEHTH CHMMETPUU B IUPaMUIaX,
napajuiesienuIe/1ax, MPaBUIbHBIX MHOTOIPAaHHUKAX
52  BprunciaeHue 3JIeMEHTOB MHOTOTPAaHHUKOB: péopa, bubnnoreka [JOK
JUAroHalu, yriibl https://m.edsoo.ru/6cdbecef
53 | Ilnomane 6OKOBOM MOBEPXHOCTH H ITOJHOM bubnuorexa [JOK
MMOBEPXHOCTH MPSIMOM IPU3MBI, IITONIab OCHOBAHHIA, https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOI MPU3MBI
54 Tlnomanb OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH bubnuotexa [JOK
IIPaBUIILHON IUPAMU/IBI, TEOPEMA O IUIOLIAH https://m.eds00.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCECUEHHOU MAPAMUIBI
55 | KoutponpHas pabota no teme "MHOrorpaHHUKT" bubnuoreka [IOK
https://m.edsoo.ru/a95f5c04
56 | Ilonstue 06 00BEME bubmmoreka [JOK
https://m.edsoo.ru/7ad0020b
57  O0BEéM mupaMu bl bubnuorexa [JOK
https://m.eds00.ru/235171b3
58 | O0BEM TUpaMuIBI bubnuorexa [JOK
https://m.edsoo.ru/f47dfefd
59 | O0BEéM TUpaMuIBI bubnuorexa [JOK
https://m.eds00.ru/79¢10312
60 | OO0BEM mupaMuIsl bubnmoreka [JOK
https://m.edsoo.ru/2faadc3f
61  OOBEM mpU3MBI bubnmoreka [JOK

https://m.edso0.ru/79853608
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62 | OOBEM PU3MBI 1 bubnmoreka [JOK
https://m.eds00.ru/1e053890
63  OOBEM mpU3MBI 1 bubmuorexa [JOK
https://m.edso00.ru/482d3f51
64  KontponwHas pabota mo teme "OO0bEMBI 1 bubmuorexa [JOK
MHOTOT'PaHHUKOB" https://m.edso00.ru/28a6573c
65 | IloBropenwme, 0000IIEHNE cUCTEMATH3AIMs 3HAHUH. 1 bubnmoreka [JOK
[TocTpoeHue ceueHnii B MHOrOTpaHHUKE https://m.edsoo.ru/098bedad
66 | IloBTopenwme, 0000IMIEHNE CHCTEMATH3AINS 3HAHUH. 1 bubmmoreka [JOK
Beruncinenue pacCTOSHUN: MEXAY ABYMS TOYKAMH, OT https://m.edsoo.ru/f7792ba9
TOYKH J0 MPSMOU, OT TOUKH 0 TUIOCKOCTH, MEXKITY
CKPEIIHBAIOIIUMUCS TIPSIMBIMHU
67  Hrtoromas KOHTpOJIbHAs padoTa 1 bubnnoreka [JOK
https://m.edso00.ru/b9146bc0
68 | IloBTopenwme, 0000IMEHUE CHCTEMATH3AINS 3HAHUH. 1 bubmmoreka [JOK
Beruncnenue yrioB: MeXay CKpEIIMBaOIIUMUCS https://m.eds00.ru/56765e8b
MPSIMBIMHU, MEXTY TTPSIMOU U TUIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTIIOB MEXTY TUIOCKOCTIMHU
OBUHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68
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11 KIJACC

KoanyecTBo 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Ne n/m Tema ypoka Kontpoiabubie Ilpakruyeckue
Bcero u3ydyeHusi  oOpa3oBaTesbHbIE pecypchl
padoThI padoTshI

1 Cdepa u map: neHTp, paanyc, IMaMeTp; IJI0IIa b 1 bubmuorexa [JOK
MTOBEPXHOCTHU Chepbl https://m.edso00.ru/0341bc2b

2 B3anmMHoe pacrionoxenue cepsl U IIIOCKOCTH; 1 bubmmoreka [IOK
KacaTrenbHasl IIIOCKOCTh K cepe; mIomaas cepbl https://m.edsoo.ru/bed12a43

3 N3o0paxenue chepsl, mrapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2

4 Hunuaapudeckas IoBEpXHOCTb, 00pa3yrolne 1 bubnnoreka [JOK
HWIMHAPUYECKON TOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
WINHAPUIECKON MMOBEPXHOCTH

5 Hunuaap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTb, 1 bubnnoreka [JOK
o0pa3ymolas 1 0ch; MI0MaAb OOKOBOM U OTHOM https://m.edso00.ru/188f6216
MOBEPXHOCTHU

6 N3o0paxkenue nuinHapa Ha TUIOCKOCTU. Pa3BépTKa 1 bubnuotexa [JOK
nunHapa. CedeHus IMHAPA (TUIOCKOCTHIO, https://m.edsoo.ru/016e25eb
napajuieNbHON WU MepreHANKYIIPHON ocH
UIHH]IPA)

7 Konunyeckast noBepXHOCTb, 00pazyromiye 1 bubnnoreka [JOK
KOHHMYECKOW ITOBEPXHOCTH, OCh ¥ BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH

8 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias u 1 bubnmoreka [JOK
OCb; IJIOLIAAb OOKOBOW U MOJTHOW MOBEPXHOCTU https://m.edso00.ru/897dd3b2

9 Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; 1 bubnmoreka [JOK
OCHOBaHHUS U OOKOBast MOBEPXHOCTh https://m.eds00.ru/1468bab3

10  H3zob6pakeHue KOHyca Ha TUIOCKoCcTH. Pa3BépTKa 1 bubmuorexa [JOK

koHyca. CeueHus KOHYyca (IIJIOCKOCTHIO,
napajuieIbHOM OCHOBAHMIO, U TUIOCKOCTHIO,

https://m.edsoo.ru/Obdelbe8
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IIPOXOALIEH Yepe3 BEPIINHY)

11 KomOunanums Ten BparieHus: 1 MHOTOIPaHHUKOB bu6mmoreka [IOK
https://m.edsoo.ru/3cef10e5
12 MHoOrorpaHHUK, OIUCAHHBINA OKOJIO cdepsl; cdepa, bubmumoreka [IOK
BIIMCAHHAsi B MHOTOIPAHHUK WM B TEJIO BPALCHUSA https://m.eds00.ru/0b136158
13 [Tonsitue 06 06BéMe. OCHOBHBIEC CBOMCTBA bu6mmoreka [IOK
00BEMOB Tel https://m.edsoo.ru/26a03fb7
14  OO0bBéM nunuHApa, KOHyCa bubnuorexa [JOK
https://m.eds00.ru/5513d87b
15 O6béM 11apa ¥ momaab cepsl bubnnoreka [JOK
https://m.edsoo.ru/d189bde2
16  IlomoGuble Tena B mpocTpancTBe. COOTHOLICHUS bubnnoreka [JOK
MEX1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOIOOHBIX TEJ
17 KonutponbHas pabota o remam "Tena BpameHus" bubnuoreka [IOK
u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18  BexTOp Ha MIIOCKOCTH U B IIPOCTPAHCTBE bubnnorexka [JOK
https://m.edsoo.ru/5caefclb
19 CrnokeHue ¥ BRIYUTAHHNE BEKTOPOB bubnuotexa [JOK
https://m.edso0.ru/23f4f089
20 | YMHOXEHHE BEKTOpa Ha YHCIIO bubnnoreka [JOK
https://m.edsoo.ru/dee379eb
21 PasnoxeHne BekTopa 1o TpéM HEKOMILIAHAPHBIM bubmuorexa [IOK
BekTopaM. IIpaBuio mapasuienenumnena https://m.edsoo.ru/a28fd74e
22 Pemenue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM bu6mmorexa [IOK
MIPaBUJI ICUCTBUM C BEKTOPaMU https://m.edso00.ru/5a827900
23 | KoopIuHaTHO-BEKTOPHBIA METOM MPH PELICHUN bubnuoreka [IOK
FeOMETPUYECKUX 3a]1ay https://m.edsoo.ru/d3alfe30
24 | IlpsimoyroisibHasi cuCTeMa KOOPAWHAT B bubnuoreka [IOK

npoctpancTse. KoopanHaThl BEKTOpA.

https://m.edsoo.ru/48db7058
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IIpocreiimune 3axa4n B KOOpAMHATAX

25 | VYroa mexay BekTopamu. CKaasipHOE 1 bubmuorexa [JOK
IIPOU3BEJICHNAE BEKTOPOB https://m.edsoo.ru/725effc4

26 | Bpruucienue yriioB MKy NPSIMbIMUA U 1 bubmuorexa [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e

27 | KonrponbHas pabota 1o teme "BekTopsl u 1 bubmumoreka [IOK
KOOpJMHATHI B IPOCTpaHCTBE" https://m.edsoo0.ru/77c22fc5

28 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 1 bu6mmoreka [IOK
3HaHuil. OCHOBHBIEC QUTYPHI, (PAKTHI, TEOPEMBI https://m.edsoo.ru/1780ba5d
Kypca IITaHUMETPHUH

29 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 1 bu6mmoreka [JOK
3HaHuil. OCHOBHBIE (QUTYPBI, (AKThI, TEOPEMBI https://m.edso00.ru/078cd184
Kypca IJIaHUMETPUU

30 [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 1 bu6nmoreka [JOK
3HAHMUU. 3a]a41 IJIAHUMETPUHU U METOJIBI X https://m.edsoo.ru/7491efe0
pereHus

31 | IloBropenwme, 0000IIEHNE U CHCTEMATH3ALIUS 1 bubnnoreka [JOK
3HaHWH. 3aa4M TNIAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
pereHus

32 | IloBropenwue, 0000IIEHNE U CHCTEMATH3ALIUS 1 bubmmoreka [IOK
3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI https://m.edsoo.ru/74b2ad91
Kypca CTepeoOMETPHH

33 | UrtoroBas KOHTpoJIbHas paboTa 1 bubnuoreka [IOK

https://m.edsoo.ru/ec24dfc2

34 | IloBropenue, 0000IIEHHE U CHCTEMATU3ALUS 1 bubnuoreka [IOK

3HAHUU https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KJIACC
Kox .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [TIpuMeHATh aKCHOMBI CTEPEOMETPUM M CJIEACTBUS M3 HUX IIPU PEHICHHH
' reOMETPUYECKUX 33134
73 OmnepupoBarh MOHATHIMU: MAPAJUICTBHOCTh U MEPIEHAUKYISIPHOCTh HPSMBIX U
' IUIOCKOCTEN
72 KnaccupumupoBarh B3aMMHOE pACIONIOKEHHE TPSAMBIX M IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA YroJl, [paHU JBYIPAaHHOI'O yria, pedpo
7.5 IBYTPAHHOTO YTIJa, JHHEHHBIM Yroyl JBYIpaHHOTO Yria, TpajgycHas Mepa
JABYTPaHHOTO yTJia
76 OnepupoBaTh HOHATUSMM: MHOTOI'PDAHHMK, BBINYKJIBIH M HEBBITYKJIBIHA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOI'PaHHUKA, TPABUIIbHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IMpaMuAa, TPU3MA,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KrnaccuduuupoBaTrs MHOTOTpAaHHUKH, BBIOWPAsi OCHOBAHMSA Uil KilacCH(pUKaIK
7.8 (BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKHU, IPaBWIbHBIE MHOTOIPAaHHUKH,
MpsIMbIE U HAKJIOHHBIE TTPU3MBI, TTapaJlIeIIeITUTIe IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSCHATh TPUHIMUIBI TOCTPOSHUS CEYEHWH MHOTOTPAHHUKOB, HCIOIB3Ys
' METO/I CJIEIOB
CTpouTh cedyeHUus MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBINOJHATH (BBIHOCHBIC)
7.11 IUTOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHH3Y
Pemate 3amaun Ha HaXOXXJEHHME T€OMETPUYECKHUX BEIWYHMH MO 00pas3laM WM
aJIrOpUTMaM, MNPUMEHSS M3BECTHBIE AHAJUTUYECKHE METOABI IPH PELIeHUU
7.12 CTaHJAPTHBIX MAaTEMATUYECKUX 33/1a4 HA BHIUMCIIEHUE PACCTOSIHUNA MEXy IBYMS
TOYKaMH, OT TOYKH JIO NpPSIMOH, OT TOYKH IO IUIOCKOCTH, MEXIY
CKPETTHBAOIIUMHUCS TTPSIMBIMH
Pemrate 3amaun Ha HaXOXXJIEHHE T€OMETPUYECKHUX BEIWYHMH 1O 00pas3laM WM
aJrOpUTMaM, MNPUMEHSS M3BECTHBIE AHAJUTUYECKHE METOABI IPH PELICHUU
7.13 CTaHJApTHBIX MaTeMaTHYECKUX 3ajad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXAY TMpPsIMOH M IUIOCKOCTBIO, MEXIy
TUTOCKOCTSIMH, IBYTPaHHBIX YTIIOB
Bbruucnate 00bEMBI M IIJIOLIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,
7.14 nUpaMpa) € MOpUMEHEHHEeM (OpMyJ, BBIUMCIATH COOTHOUICHUS MEXKIY
TUTIOIIASIMH [TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAHHUKOB
7.15 OnepupoBaTh MOHATUSMH: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh




CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBI

W3Bnekarb, mpeoOpazoBbIBaTh W HHTEPIPETUPOBATH  MHPOPMAIUIO O

7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTexax U
pPHUCYHKaX
[IpumensTh reomerpudeckre (QakThl JUIsl PEUICHHUs] CTEPEOMETPUUECKUX 3ajad,
7.17 MIPEIOJIaraloIMX HECKOJIbKO IIAroB pEHICHMs, €CIU YCJIOBUS IPUMEHEHUs
3aJaHbl B ABHOH (opme
718 [IpumensaTh  mpocTeililiue  OporpaMMHBIE  CpPEACTBA UM DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOANTH PUMEPHI MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HHU,
' pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHU B HICKYCCTBE
[IpuMeHsTh MONyYeHHblE 3HAHHMS Ha TPAKTHKE: aHaJU3UpOBaTh pealibHbIC
CUTYallud M MPHUMEHSTh W3YYCHHBbIC MOHATHS B MpOLIECCE MOUCKA pPELICHUS
MaTeMaTH4eCKd C(HOPMYIUPOBAHHONW MPOOJIEMBI, MOAEIHPOBATH peabHBIE
7.20 CUTyallud Ha fA3bIKE TIE€OMETPUH, HCCIEIOBATh IIOCTPOCHHBIE MOJEIH C
WCTIOJB30BAHUEM T'EOMETPUYECKHUX TIOHSATHH M TEOopeM, ammapaTa anreOpsl,
pemaTh MPaKTUYECKHUE 3a]aud, CBS3aHHBIE C HAXO0XKIECHHEM TE€OMETPUYECKHX
BEJIMYUH
11 KJIACC
Kon o
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oo0pasoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh HOHATUSAMM: IWIMHAPUYECKAs TOBEPXHOCTb, OOpasyroliue
6.1 HWINHAPUYECKOM  MOBEpPXHOCTH, LWIMHJIpP, KOHMYECKass  IOBEPXHOCTh,
o0pasyromie KOHMYECKO! OBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 Pacnio3naBate Tena Bpamenus (HUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHUs TeJl BPALLEeHUs
6.4 KrnaccudunupoBats B3aUMHOE pacroiiosKeHue cepbl U MI0CKOCTH
OmnepupoBaTh MOHATHSIMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
6.5 CeTMEHTa, IMApOBOW CIIOH, OCHOBaHME IIAPOBOTO CIJIOS, BEICOTA MIAPOBOTO CIIOS,
IapOBOU CEKTOP
6.6 Boruncnate 00bEMBI M MIJIOIIAIN TOBEPXHOCTEH TEJ BpaLlICHHs], T€OMETPHUECKUX
' TeJI C MPUMEHEHUEM (HopMyT
6.7 OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BIHMCAHHBIN B chepy U ONMHMCAHHBII
' 0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOIPAaHHHK WJIH TEJIO BPAIlEHUS
6.8 BBIUUCIIATE COOTHOIICHUST MEXAY IUIOMAASMU TOBEPXHOCTEH W 00BEMaMH
' MMOAOOHBIX TE
6.9 N300paxkaTh H3ydyaeMble GUIYppl OT pPYKH H C TPUMEHEHHEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
6.10 BEIMONHATE (BBIHOCHBIC) IIJIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TeJI BPALLICHUS
6.11 W3Bnekarb, WHTEpHpEeTHpPOBAT, ©  IpeoOpa3oBbIBaTh  HHPOPMAIHIO O




MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTEXaAX U
pUCYHKaxX

6.12

6.13

6.14

[TpumensTh reomerpudeckue (GaxThl Ui PELICHUS CTEPEOMETPHUECKUX 3a71ad,
MPEIINOIaraloliiX HECKOJIIBKO IIIaroB pPELICHHs, €CIIM YCJIOBUS MPUMEHEHHS
3aJaHbl B SBHOH (opme

OmnepupoBaTh NOHSATHEM: BEKTOP B IPOCTPAHCTBE

BbIMONHATE NeCTBUS CIOKEHUSI BEKTOPOB, BBIYMUTAHUS BEKTOPOB M YMHOKEHHS
BEKTOPA Ha YHCIIO, OOBACHATH, KAKUIMHU CBOIICTBAMH OHHU 00JIaIat0T

6.15

6.16

6.17

[IpumeHsTh paBUIIO NapasuIeIenuIe1a IPU CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAHWHATBI B IIPOCTPaHCTBE, BEKTOP,
MOAYJb BEKTOpa, PaBE€HCTBO BEKTOPOB, KOOPAMHATHI BCKTOpA, YIrojl MCEXKIY
BCKTOpPaMH, CKaJIPpHOC IIPONU3BCACHUC BEKTOPOB, KOJUIMHCAPHEBIC n
KOMIIJIAaHAPHBIC BEKTOPbI

Haxoauts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha 4YHCIIO, YI'OJI MCKIAY
BCKTOpPAaMH, CKaJIIpHOC IPOU3BCACHUC, PACKIAAbIBATL BCKTOpP TII0 [ABYM
HCKOJUIMHCAPHBIM BCKTOpaM

6.18

6.19

6.20

3aILaBaTI) IJIOCKOCTb YPaBHCHHEM B IICKapTOBOI;'I CUCTCME KOOpAHAT

Pemarsn HpOCT@ﬁIHHC rCOMCTPHUUYCCKUC 3adadd Ha IMPHUMCHCHHUC BCKTOPHO-
KOOPpAUMHATHOI'O METOda

PemraTe 3agaun Ha HOKa3aTEIBLCTBO MAaTEMAaTHUCCKUX OTHOIIICHUM 1 HAXO0XKICHHUC

TCOMCTPHUUCCKUX BCINYHH I1O 06pa3uaM HIJIA aJIrOpUTMaM, IIPpUMCHSA U3BCCTHLIC
MCTOJBI IIPU PCIICHUU CTAHAAPTHBIX MAaTCMATHUYCCKUX 3a/1a4

6.21

[IpuMenATs,  mpocTedmIME  OPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

6.23

HpI/IBOI[I/ITL MMPUMEPbI MATEMATUYICCKUX BaKOHOMepHOCTeﬁ B IIpUPOAC U KHU3HHU,
PaCIio3HaBaThb MPOABJICHUEC 3aKOHOB r€COMCTPHUU B NCKYCCTBE

IIpumeHsATh TOMyYEeHHBIE 3HAHUS HaA MPAKTUKE: AaHAJIU3UPOBATH pEaJbHbIE
CUTyallud W TIPUMEHATh W3Y4YECHHBIEC IOHATHS B IIPOLECCE IOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpMyIUPOBaHHON MpPOOJIEMbI, MOJETUPOBATh pealbHbIE
CUTyallud Ha S3bIKE TIEOMETPUH, MHCCIEN0BAaTh IIOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BAHUEM TE€OMETPUYECKUX MOHATUH M TeopeM, aIlmapara ajireOpsl,
pelarh MpakTUYEeCKUE 3a/Jayd, CBSI3aHHbBIE C HAXOXKIECHHUEM T€OMETPUYECKHX
BEJIMYMH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

7

7.1

1.2

7.3

I'eomerpus

OCHOBHBIE IOHATHUS CTEPCOMETPHH. Tqua, InpsaMasi, II0CKOCTb, ITPOCTPAHCTBO. ITonstre 06
AKCUOMAaTHYCCKOM IMOCTPOCHUHU CTCPEOMECTPUU . AKCHUOMBI CTEPCOMETPUUN U CIICACTBUA U3 HUX

B3aumHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAOLIUECS, NMAapallICIbHbIE U
CKpeluuBamomuecs npsmele. [lapamienbHOCTh NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJIbHbIe MPSIMbIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, MAPAJLIEIbHOCTD
IPSIMOM M IUIOCKOCTH. YTJIBI C COHAIPAaBICHHBIMU CTOPOHAMH, Yrojl MEXAY NPSIMBIMH B
npoctpancTBe. [lapamnenbHOCTh  IUIOCKOCTEH: MapajulelbHble IUIOCKOCTH, CBOWCTBA
napajieNbHBIX IIocKocTed. [Ipocreifmme npocTpaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH:
TETpasap, KyO, napauienenumes, IoCTPOCHUE CEUEHUH

[lepneHAUKyYISPHOCTD NPSAMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE MPSMbIE B POCTPAHCTBE,
IpsIMbIE NapajlieIbHbIE U MEPIIECHIMKYIISPHBIE K IUIOCKOCTH, MPU3HAK NEPIIEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopeMa O MpsAMON MNEepHEeHIUKYISIPHONW IUIOCKOCTU. YTJbl B
MPOCTPAHCTBE: YroJI MEXKIY MNPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIA YIrOJI, JUHEWHBIA Yroi
JIByrpaHHoro yria. IlepneHauKkynsp U HaKJIOHHBIC: PACCTOSIHUE OT TOYKH A0 TUIOCKOCTH,
paccTtossHue OT TpPAMOW O  IUIOCKOCTH, TMpOeKuus (Urypsl Ha  TUIOCKOCTb.
IlepnieHAMKYASAPHOCTD IUIOCKOCTEH: MPU3HAK NEPHNEHIUKYIAPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX nepHeHAUKYIApax

7.4

7.5

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OIPAHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOIOTpaHHUKH, pa3BEPTKa MHOrorpaHHuka. lIlpusma: n-yroiapHas mnpusma, TpaHUu U
OCHOBaHHUSl TPHU3MBbI, MpsMas W HaKJIOHHas NpPU3MbI, OOKOBas M TNOJHAs MOBEPXHOCTh
npusmsl. [lapamnenenunen, npsSsMOyroibHbIN Napajuleenunes u ero ceoicrtna. [lupamuna:
N-yroibHas MUPaMUAa, IPaHU U OCHOBAHME MUPAMUbI, OOKOBas M IOJIHAS MOBEPXHOCTh
NUPAMUJIbl, TpPaBUJbHAs W YCEUEHHAs MNHUpaMUAA. OJIEMEHThl NPU3MBl U MHUPAMUIBL
[TpaBrIIbBHBIE MHOTOTPAaHHHUKU: IOHATUE MTPAaBUJIBHOIO MHOTOI'PaHHUKA, paBUiIbHAS MTPU3Ma
U IpaBWIbHAs NHpPaMUZA, MpaBUiIbHAs TPEYToJIbHAs NMUpPaMuJa W MPaBWIBHBIN TETpas’ap,
ky0. I[IpeacraBnenue o npaBUIbHBIX MHOTOTPaHHUKAX: OKTa3Ap, JOJAEKadAp U UKOCAdAPyTUe
Ceuenus npu3Mbl U MUPaAMUIbI

CI/IMMeTpI/IH B IIPOCTpPAHCTBE: CUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPHUH B IIUpaAMUJIaX, TapaJluICJICIUIICAaX, IIPABUJIBHBIX MHOT'OI'PAHHUKAX

7.6

Boruncnenue 31€MEHTOB MHOIOTPAHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans OoxoBoi
MOBEPXHOCTU U TIOJHOW MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOUIa/lb OCHOBAHUMU, Teopema O
OOKOBOW MOBEPXHOCTH MpsMON mpu3Mbl. [lnomans 60KOBOW MOBEPXHOCTH M MOBEPXHOCTH
NpaBUIBHOIN MUpaMubl, TEOpeMa O IIoaau yceuéHHoi nupamuabl. [lonstue o6 o6béme.
O06BEM nupamMuIbl, TPU3MBI

1.7

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOUIEHHMS] MEXIY IUIOMIAAAMU TOBEPXHOCTEH,
00BEMaMHU TTOIOOHEIX TEIT

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

6.1

Hunuaapuyeckass MOBEPXHOCTb, OO0pa3yrolue LUIMHAPUYECKOW TMOBEPXHOCTH, OCh




WINHAPUYECKOM moBepxHOCTH. LlunmHap: ocHoBaHHMS U OOKOBas IOBEPXHOCTb,
oOpasyromas U oCh, TUIOIIaAb OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

6.2

Konunyeckass moBepXHOCTb, OOpa3yloollle€ KOHMYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH moBepxHOCTU. KOHyc: OCHOBaHME U BeplnHa, 00pasyromas U och, IUIOLIA/lb
OOKOBOH U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yoIue 1 BEICOTa, OCHOBAHUS U
OOKOBast MOBEPXHOCTh

6.3

6.4

Cdepa m map: LEHTp, paauyc, AWAMETp, IUIOLIAAb MOBEpXHOCTH cdepbl. B3ammuoe
pacrionioskeHue chepbl U INIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe, miomanb chepsl

N3006paxeHnue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka HUIMHApa 1 KOHYca

6.5

6.6

6.7

KomOuHnanmu Ten BpamieHHss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl, cepa, BiucaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHUS

[Tonstue 06 o00béme. OcHOBHBIE CBOWCTBA 00BEMOB Tein. Teopema 00 o0BEME
MPSIMOYTOJIBHOTO Tapajuiefienunena u ciueactBus u3 He€. OO0bEM UWIMHIpa, KOHYcA.
O06BEéM mapa u rwiomazas chepst

[Tono6ubie Tena B mpocTtpaHcTBE. COOTHOIICHHS MEXIY IUIOMIAISIMU TOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TEJT

6.8

Ceuenust uwiMHApa (HapaieIbHO M NEPHEHIUKYISAPHO OCH), CEYEHMsI KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE YEPE3 BEPLIMHY), CEUSHHMsI 1Iapa

6.9

6.10

BexTop Ha minockocty U B npocTpaHcTBe. CI0KEHUE U BBIUMTAaHUE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha 4ucio. PasiiokeHue BeKTOpa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuiio
napajuienenunena. Pemenue 3aaad, CBA3aHHBIX C INPUMEHEHHEM IPaBWJI JACUCTBUH C
BEKTOpaMu

[IpssmoyronbHas cucreMa KoopauHaT B npoctpancTse. Koopaunars! Bekropa. [Ipocreiimme
3ala4d B KOOpAMHATaxX. YTOJN Mexay BekTopamu. CKalsgpHOE NPOU3BEIEHUE BEKTOPOB.
Beruucnenue yrioB Mexay NpsSMBIMH M IUIOCKOCTAMHU. KOOpPIMHATHO-BEKTOPHBIM METOJ
IIPU PELIEHUN T€OMETPUUIECKHUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS
K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHO MPOrpaMMbl CpeHero 0011ero 00pa3oBaHus

Brnanenne MeTomamMu 10Ka3aTeNbCTB, AITOPUTMAaMH PELICHUS 3a/1a4; yMEHHE
(bOopMyIHpPOBaTh M ONEPHUPOBATH IMOHATHSIMH: ONpEACICHUE, aKCHOMa, Teopema,
CIIE/ICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCHIBHBIE (POPMYIHPOBKH;
OPUMEHSATh HX; YyMEHHE (OPMYNIHPOBAaTH OOpPAaTHOE U MPOTHBOIOJIOKHOE
YTBEP)KJCHHE, TPUBOAUTH MPUMEPHI M KOHTPIPHUMEPHI, HCIOIb30BaTh METO]
MaTeMaTHYeCKOM WHAYKLIWHU; TPOBOAMUTH JOKA3aTelIbHBIE DPACCYKACHUS NpU
pelIeHNH 3a]a4, OLEHUBATH JIOTHUECKYIO MPAaBHIBHOCTh PACCYKICHHI; YMEHHE
ONEPUPOBATh  TOHATUSMH: MHOXECTBO, IIOJAMHOXECTBO, OIEpallMud  HaJ
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TCOPETHKO-MHOXKECTBEHHBIN ammapar s
OIMCAHUS PEaTbHBIX MPOIECCOB U SBICHUN M MPU PEIICHUH 33134, B TOM YHCIE
U3 Jpyrux Yy4eOHbIX MpPEAMETOB; yMEHHE OIIEPHPOBATh IOHATHIMU: Tpad,
CBSI3HBIN Tpad, epeBo, MUK, rpad Ha MIOCKOCTH; yMEHHUE 3a/1aBaTh U OMHCHIBATH
rpadbl pa3TUIHBIMHA CIIOCOOAMH; NCTIOIB30BATh Tpadbl PU PEIICHUH 3214

YMeHHe onepupoBaTh MOHATUAMU: HATYpaIbHOE YUCIIO, LIEJIOE€ YUCIIO, CTEIEHD C
LENbIM T0Ka3aTelIeM, KOPEHb HATYpaJIbHOW CTEIEHM, CTENEHb C PallMOHAIbHBIM
IoKa3aTeseM, CTeNEHb C JeHCTBUTENIbHBIM [TOKa3aTesieM, Jiorapudm yucia, CHHYC,
KOCHUHYC M TAHI€HC IIPOU3BOJIBHOIO YMCJIA, OCTATOK IO MOIYJII0, PalMOHAIBHOE
YUCJIO, UPPALMOHAIBHOE  YHCIO, MHOXECTBA  HATYPAJIbHBIX,  IEJIBIX,
palOHAJIBbHBIX, HGIZCTBI/ITGJ'IBHBIX YuCCii; YMCHHUC HMCIIOJIB30BAaTh IMPU3HAKHU
JeIMMOCTH, HAaUMEHBIIMKA OOLIMI JenuTeNnh M HauMeHbllee oO0lee KpaTHoe,
anroput™M EBKkiauza Ipu  pelleHMH 3aJay; 3HAKOMCTBO C  Pa3IM4YHBIMU
MMO3ULIMOHHBIMU CUCTEMaMU CYMCIICHMS; YMEHHME BBINOJIHATH BBIYUCIICHUE
3Ha4eHUH M TNpeoOpa3oBaHMs BBIPAKEHUH CO CTEMEHAMU U Jiorapudmamu,
npeoOpa3oBaHusl JApOOHO-PALMOHAIBHBIX BBIPAXKEHUH; YMEHHE OIEepPUPOBAThH
MTOHATUSAMM: [I0CJIEIOBATEIbHOCTb, apupmMeTHuecKas nporpeccus,
reoMeTpuyeckas Imporpeccusi, OECKOHEYHO yObIBarollass TeoMeTpHYecKas
IIPOrpecCusl; yMEHHE 3a/1aBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COHpS[)KéHHBIe KOMINJICKCHBIC 4YHCiia, MOAYJb U apryMCHT KOMIIJICKCHOI'O 4HCJia,
¢dopma 3amucu KOMIUIEKCHBIX 4Hcel (reoMeTpuyeckas, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTb  HPOM3BOJIUTH  apU(PMETHUYEeCKUe  JCUCTBUS  C
KOMIUIEKCHBIMM YHUCJIaMU; IPUBOAUTH IIPUMEPBI UCIIOIb30BAHUS KOMIUIEKCHBIX
4lCell; ONEPUPOBATh MOHATUSAMU: MaTpula 2x2 u 3%3, onpeneanuTesb MaTpUIIbI,
T€OMETPUYECKHUM CMBICI ONPEAEITUTEIS

YMeHue  onepupoBaTh  MOHATUSMHU:  palMOHAIBHBIE,  HMppPALMOHAIBHBIE,
MoKa3aTeJbHble,  CTENEeHHble,  JOorapupMHUUECKue,  TPUTOHOMETPHUUECKUE
YPAaBHEHUs M HEPABEHCTBA, UX CHUCTEMbI; YMEHHE OINEPUPOBATH MOHITHUIMMU:
TOKIIECTBO, TOXKJIECTBEHHOE IIpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa
YpaBHEHUI U HEPaBEHCTB, PAaBHOCHJILHOCTh YpaBHEHHil, HEPABEHCTB U CHCTEM;
YMEHHUE pellaTh yYpaBHEHMS, HEPABEHCTBA U CHCTEMBI C MOMOIIBI Pa3IMYHBIX




IpUEMOB; peIllaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBl C IIapaMETPOM;
IIPUMEHATh YPaBHEHUsA, HEPABEHCTBA, UX CUCTEMBI JJI PELIEHUs MAaTEMATHYECKUX
3aJa4 M 3a/1a4 U3 Pa3IM4YHbIX 00JIacTel HAyKu U peabHON KU3HU

YMmenue  omepupoBaTh — MOHATHAMHU:  (QyHKOUMS,  4YETHOCTH  (YHKIUH,
NEPUOUYHOCTD (DYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIWH,
KcTpeMyM (yHKIMM, HAuWOOJbIIee W HaWMEHbIIee 3HAa4YeHUS (YHKIUU Ha
NPOMEXKYTKE, HeTpepbIBHAs (YHKIHS, aCHMOTOTHI Tpaduka GyHKIUM, epBas u
BTOpas MPOW3BOMHAS (YHKIMH, TEOMETPUYECKHH H (HU3HYECKUH CMBICI
IPOM3BOAHON, TEpBOOOpa3Hasi, OINpENeAEHHBIH HMHTETpal; yMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (QYHKIMH; yMEHHE BBIYUCIATH IPOM3BOJHBIE CYMMBI,
MPOU3BEICHUS, YacTHOTO W KOMIO3MLIMHU (DYHKIHMHA, HAXOJUTh ypaBHEHUE
KacaTenpHOW K Tpaguky (yHKIUM; yMEHHE HaXOIUTh MPOHU3BOJHBIC
JJIEMEHTAPHBIX  (YHKLIWH; YMEHHE  HCIONb30BaThb  MPOM3BOJHYIO IS
UCCIIeIOBaHMsT (YHKUMH, HAXOMUTh HAaWOONBIINE M HAUMEHBIINE 3HAYCHUS
GyHKIMIA; CTpOUTh TpadUKA MHOTOWICHOB C HCIOJB30BaHMEM arapara
MaTeMaTU4ecKoro aHalinu3a; NPHUMEHSATh NPOU3BOJAHYIO JUISI  HAXOXKICHHS
HAWJIY4IIEeTO PElICHHs B IPUKIAIHBIX, B TOM YUCIIE COLUAILHO-?)KOHOMUUECKHUX H
¢u3MUecCKUX 3aJadax; HaxXOoAUTh IUIOMATd U OO0BEMBI (UTY C TIOMOIIBIO
MHTETpaja; IPUBOAUTH MIPUMEPHI MATEMAaTHIECKOTO MOJICIIMPOBAHUS C TIOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MNOHATUAMU: Tpaduk ¢GyHKuMH, oOpaTHass QYHKIHS,
KoMIo3uiusi  (QyHKIUM, JuHeWHas  (yHKUMA, KBaapaTH4Has  (QYyHKIHS,
panoHanbHas (QyHKIMS, CTeTeHHas (pyHKUHUSA, TpUrOHOMETpuueckue (QyHKIUH,
oOpaTHbBIE TPUTOHOMETPUYECKHE (PYHKIUH, MOKa3aTeNbHast U Jorapudmuyeckas
(GyHKIIMM; yMEHHE CTPOUTh TpaduKU U3YyYEHHBIX (QYHKIUH, BBIIOJIHATH
npeoOpa3zoBanus TpaduKoB (PYHKIUH, UCMOJIB30BATh TPAPUKH JIsi U3YyUEHUS
MIPOIIECCOB M 3aBUCHUMOCTEMH, MIPH PEIICHUH 3a/1a4 U3 JAPYTHX y4eOHBIX MPEIMETOB
M 337a4 W3 pealbHON KHU3HU; BBIpaXaTh (GOpPMyIaMU 3aBUCUMOCTH MEXKIY
BEeJIMYMHAMU; HCIOJIb30BaTh CBONCTBA W TpapuKd (QYHKIMA AN peHIeHUs
ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapameTpamMu; n300pakaTb Ha KOOPAMHATHOMN
IUIOCKOCTH MHO>KECTBA pEIIeHUH ypaBHEHUI, HEPABEHCTB M UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 3aJ]aul Pa3HbIX TUIOB (B TOM YHCJE HA IMPOLEHTHI,
J0JAM U YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBAapOB U YCIYI, HaJIOTH,
3aJjaud U3 00JacTH YHpaBlICHHUs JUYHBIMU W CEMEHHBIMH (UHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO
3aJjauu, HUCCIEN0BaTh MOJTYYEHHOE peIleHHEe U OLIEHMBATh IPaBJONOJ00HOCTh
pe3yabTaTOB; YMEHHE MOJIECIUPOBATh PEAbHbIE CUTYAIMH HA SI3bIKE MAaTEMaTUKH;
COCTABJISITh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO
3ala4¥, MCCIEA0BAaTh IIOCTPOEHHBIE MOJENH C HCIOJB30BaHUEM almapara
anreOppl, UHTEPIIPETUPOBATH MMOTYUEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: CpefHee apuMETHUecKoe, MeauaHa,
HauOoJiblllee W HAWMMEHBIEe 3HAYCHHS, pa3Max, JUCHEPCHs, CTaHIApPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHWE W3BJIeKaTh, HWHTEPIPETHUPOBATH
nHpopManuoo, MPEACTaBICHHYIO B TaOJIuIax, Ha JguarpaMmax, Tpadukax,
OTPaXKAIOIIYI0 CBOWCTBA pEaTbHBIX MPOIECCOB U SBICHUM, TMPEICTABIATH
nH(OPMAIIMIO C TIOMOIIBIO TAOJHUIl U AUArpaMM; HCCIEAOBaTh CTAaTUCTUYECKHE




JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM rpapUuecKrX METOJIOB U JJIEKTPOHHBIX
CpencTB; TpaUYecKH HCCIeNOBaTh COBMECTHBIE HAOMIOEHUS C IOMOUIBIO
JyarpamMm paccerBaHUs U JTMHEIHON perpeccun

YMeHue onepupoBaTh MOHATHSAMH: CIyYaiHBI ONBIT M CIy4ailHOE COOBITHE,
BEPOATHOCTb CIIy4alHOT'O COOBITHS; YMEHME BBIYMCIATH BEPOSITHOCTH C
UCIOJBb30BAaHUEM TpapHUUECKHMX METOJIOB; MPHUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXXEHUS BEPOATHOCTEH, (GOopMyIly MOJHON BeposTHOCTH, (hopMyiny beprymin,
KOMOMHATOpHble (akThl W (OPMYJbI; OLEHMBATh BEPOSTHOCTH pPEAIbHBIX
COOBITHH;  yMEHME  ONepUpOBaTh  IOHATUAMH:  CllydailHas  BeJIU4YUHA,
pacnpeielieHue BEPOSITHOCTEH, MaTEeMaTHYeCKOe O)KHJAHUE, OUCIEepCUs H
CTaHJApTHOE OTKJIOHCHHE CIIy4aifHOW BENUYMHBI, (DYHKIUH pacupeleNcHHs |
IJIOTHOCTH PAaBHOMEPHOIO, IIOKAa3aTEIIBHOIO M HOPMAJIBHOIO DPACIpPENCICHUM;
YMEHUE UCIIONB30BAaTh CBOMCTBA U3YYEHHBIX PACIPEACIICHUN I pEeLICHUs 3a/1a4;
3HAKOMCTBO C TIOHATUSMHU: 3aKOH OOJBIIMX YMCEI, METOJAbl BbIOOPOYHBIX
UCCIIC/IOBAaHUM; yMEHHE NPUBOAUTH IPHUMEPHI MPOSABICHUS 3aKOHA OOJBIINX
qyucel B MPUPOAHBIX U OOILECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBATH
HMOHATHSMM: COYETAHHUE, NIEPECTAHOBKA, YUCIO COYETAHUMN, YHUCIIO IIEPECTAHOBOK;
6uHom HprloToHa; ymMeHHME NMPUMEHATh KOMOMHATOpHBIE (DAKThl M pacCykIeHHUs
JUIS pelleHMs 3ajjay; OLEHUBATh BEPOSTHOCTH pPEalbHBIX COOBITUH; COCTaBIISThH
BEPOSATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH ITOJIYYCHHBIN pE3ybTaT

YMeHue onepupoBaTh MOHATUSMHU: TOYKA, MpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJIMYMHA YIJa, IJIOCKUM YToJl, ABYIPAaHHBIM yroJl, TpEXTpaHHbIN
yroJl, CKpEIIMBAIOIIUECS NPSAMbIE, IAPALICIBHOCTh W INEPHEHIUKYISIPHOCTD
NpSIMBIX M IUIOCKOCTEM, Yrojl MEXIy HpsIMbIMU, YIOJd MEXAYy MNpsSIMOH H
IUIOCKOCTBIO, YroJ MEXAY IUIOCKOCTSIMH, PacCTOSIHME OT TOYKH O IJIOCKOCTH,
paccTosiHue MeEXAY TMpPSMBIMHM, PACCTOSHHE MEXIy IUIOCKOCTSIMH; YMEHHE
MCIIOJIb30BaTh MPU PEUICHUH 33]1a4 U3Y4YEHHbIE (DaKThl U TEOPEMBI TUIAHUMETPUH;
YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTh
MaTEMaTHYECKUE MOJEIN C IMOMOILBIO T'€OMETPUYECKUX IOHATUN M BEJINYMH,
pelaTh CBA3aHHbIE C HUMHU IIPAKTUYECKHE 33/1a4H

10
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YMeHue onepupoBaTh MOHATHSAMM: IJIOWEAAb (Urypel, 00bEM Urypsl,
MHOTOTPaHHHUK, MPAaBWIbHBIM MHOTIOIpDaHHUK, CE€YEHHE MHOIOIpaHHUKa, KyO,
napajjiesienunesl, Npu3Ma, nupamuaa, ¢urypa M IOBEpXHOCTb BpallEeHUS,
LWINHAP, KOHYC, mIap, cdepa, IUIOMmaas chepbl, IUIOMAAb HOBEPXHOCTH
NUPaMUbI, MPU3MbI, KOHYCa, IMJIMHApPa, O0BEM Kyba, MPSIMOYrOJIbHOIO
napajuleJienunena, NUpaMuabl, MPU3MBblL, LWIMHApPA, KOHyca, IIapa, pa3BEpTKa
MOBEPXHOCTHU, CEYCHUsI KOHYCa U IMJIMHAPA, apajljlelIbHble OCH WJIM OCHOBAHHUIO,
CeueHHe IIapa, MIOCKOCTh, Kacawoowascs cgepbl, MUINHAPA, KOHyCa; YMEHHE
CTPOUTH CEUYEHHWE MHOIOIPAaHHHKA, H300pa)kaThb MHOTOTPAHHUKH, (QUTYyphl H
MOBEPXHOCTH BpAIICHUS, UX CEUYEHHUS, B TOM YHCJE C MOMOIIbIO AJIEKTPOHHBIX
CPEICTB; YMEHUE NMPUMEHSITh CBONCTBA FEOMETPUUECKUX (PUTYp, CAMOCTOSATEIHHO
(bopMyIMpOBaTh OIpeNeNeHUus] H3y4aeMbIX (GUryp, BBIABUIaTh THUIOTE3Bl O
CBOMCTBAX M TNPU3HAKAX TE€OMETPHUECKUX (Uryp, OOOCHOBBIBATH  HIIU
OIpoBepraTh MX; YMEHHE IPOBOJAUTH Kiaccu(UKaluio (UTyp MO Pa3Iu4HbIM
MIPU3HAKAM, BBIOJIHATH HEOOXOAUMBIE JONOIHUTEIbHBIE TOCTPOCHHUS

YMmenue OIICpHUPOBATH IMOHATHUAMU: IABUIKCHUC B IMPOCTPAHCTBE, HapaJIJ'IeJ'IBHBIﬁ




NEpEeHOC, CAMMETPUS Ha TIIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue
nmoaoOus, MmoaoOHbIe (QUTYpHI; YMEHHE paclo3HaBaTh paBHBIC W TOJOOHBIC
burypel, B TOM 4YHCJIE B TPHUPOJE, HMCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh
TCOMETPUYCCKUE OTHONICHUSI TPU PEIICHUH 33]a4; HaXOIUTh I'€OMETPHUYCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMAab, OOBEM) TPHU pEIICHHH 33734 U3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEaIbHOM JKU3HU; YMEHUE BBIYUCIATH T€OMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAab, 00BEM, IUIOMAAb OBEPXHOCTH), HCIIOIb3Ys
u3ydyeHHble (OpMYyIbl M METOIbI, B TOM YHCIE: IUIOIAAb IOBEPXHOCTH
OUPaMUbl, TPU3MBI, KOHYyCa, LWIMHIpPA, IUIOMAAs cdepbl; 00bEM KyoOa,
NPSIMOYTOJIBHOTO MapajuIeyienuIe/ia, MUPaMUAbl, MPU3MbI, HWIHHIpPA, KOHYCA,
1apa; yMeHHUE HaXOIUTh OTHOIIIEHHE 00BEMOB OJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSIMU: IPSIMOYTOJIbHASI CUCTEMa KOOPAUHAT, BEKTOD,
KOOpJAMHATHl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IMPOU3BEICHUE
BEKTOpa Ha YKCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEIACHHE, YroJd MEXAY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBIH M KOOPJIWHATHBIA METOJ IS PEIICHUS TeOMETPHYECKHX 3aaad H
3a/1a4 IPYrux y4eOHbIX MPEAMETOB

13

Ymenue BI)I6I/IpaTI> HOI[XOI[SIHII/Iﬁ MCeTOod IJid pPCIICHHA 3adadyv; IMOHWMMAaHHC
S3HAYMMOCTHU MAaTCMATUKH B U3YYCHUU ITPHUPOAHBIX U O6IIICCTB€HHI>IX IMpoLCcCCOB U
SIBJICHI/Iﬁ; YMCHHC pACIIO3HABATH HPOSABIICHUC 3dKOHOB MATEMATHUKU B UCKYCCTBC,
YMCHHUEC IMIPUBOAUTHL MPUMEPBI MATEMATUYCCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ u
MHpOBOﬁ MaTeMaTH4YeCKOM HAayKHu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYKCICHUS
1.1  HarypanbHsle u nenble yucina. [Ipu3Haky 1e1MMOCTH LETbIX YHCET
12 Panmonanbupie uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE APOOHM, MPOLEHTH, OECKOHEYHBIE
' HEepUOIMYECKUe IpooH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTerneHu. JlelicTBus ¢ apupMeTHIECKIMH KOPHSIMHU
' HATYpaJIbLHOMN CTENEHU
14 Crenenb ¢ uenbiM nokaszareraeM. CTelneHb € palUOHANbHBIM Ioka3areneM. CBoiicTBa
' CTereH
15 CuHyc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCIOBOr0 apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsiTuuHble 1 HATYpaIbHBIE JOTapU(PMBI
JeiicTBuTtenpHble uucnaa. ApupMeTuyeckue OIepauuu ¢ JACHCTBUTENbHBIMU YHCIAMHU.
1.7 IlpuOmx€HHBIE BBIYMUCICHUS, IpaBWJIA OKPYIJICHHs, NPUKHUIKA M OLIEHKa pe3yjbTara
BBIYHCIICHUN
1.8 | IIpeoOpazoBaHuE BBIpAKCHHIA
1.9 | KowmmiekcHbie yncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Lenbie u IpOOHO-paIMOHATbHBIC YPABHEHUS
2.2  VppauuoHanbHble ypaBHEHHS
2.3  Tpuronomerpuyeckue ypaBHEHUS
2.4 Tloka3arenbHble U JIorapupMuyeckre ypaBHEHUs
2.5  llensie u qpoOHO-paIMOHATIFHBIE HEPABEHCTBA
2.6  HppauuoHaiabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIe U JIorapu(MUIECKHe HEPAaBEHCTBA
2.8  Tpuronomerpuueckue HepaBeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHeHus, HEpaBEeHCTBA M CUCTEMBI C TapaMeTpamMH
2.11  Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaenuTesb MaTPHIIBI
3 OyHKIHH U TpaduKu
31 OyHkMs, crnocodsl 3amanus ¢yHkuuu. ['paduk pynkumu. B3aumHo oOpatHbie QyHKUIHU.
' Yérusle u HeuéTHbIe QyHKUUU. [lepuoanyeckue GpyHKIUN
Ob6nacTp ompezeneHuss U MHOXecTBO 3HaueHUi ¢yHkiuu. Hymu ¢ynkmuu. IIpomexyrku
3.2 | 3HaKoOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MaKCHMyMbl U MHHHMYMBI
¢dbyakuun. Hanbonpiiee u HauMeHbIee 3HaYeHNE (PYHKITUN HA TTPOMEKYTKE
33 CrenenHass (pyHKIMS C HaTypalbHbIM M IIeJbIM IoOKa3aTeneMm. EE cBoiictBa u rpaduk.
' CgoiicTBa u rpaduk KopHs N-0if cTenenu
3.4 | TpuroHomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 | TlokazarenbHas u morapupmMudeckas GyHKINU, HX CBOMCTBA U rpaduku




Touku pazpbiBa. AcUMNTOTH rpadukoB ¢yHkuuil. CBolcTBa (DYHKIIHIA, HETIPEPHIBHBIX Ha

3.6
OTpe3Ke
3.7 | ITocaemoBaTeabHOCTH, CIIOCOOBI 3aMaHUs IIOCIEA0BATEILHOCTEH
3.8  Apudmerndeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOIEHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 | IIpousBomnas pyukmuu. [Ipon3BoiHbIE IeMEHTAPHBIX (PYHKITHI
4.9 [IpumeneHre MPOU3BOIHON K MCCIIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U 3KCTPEMYMBI.
' Haxoxxnenrne HanOobIIero 1 HAMMEHBIIETo 3HaUYeHNUs (DYHKIIMK Ha OTPE3Ke
4.3 | IlepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTUKa
5.1 | MHOXecTBO, onepaluy HajJ MHOKecTBaMH. /{narpammel Ditsiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 = OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTD
6.3  KomOuHaropuka
7 I'eomerpus
7.1 = ®urypsl Ha MIIOCKOCTU
7.2 | TlpsiMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3  MHOTOrpaHHHKHU
7.4 | Tena v NOBEpXHOCTU BpallleHUS
7.5  KoopauHatbl U BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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