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MHNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yuebGHOro kypca «I'eomerpusi» 6azoBoro ypoBHs ansi oOydarommuxcsi 10 —11 kiaccoB paszpaboTaHa Ha OCHOBE
denepanbHOr0 rocy1apcTBEHHOr0 00pa30BaTENILHOTO CTAHIAPTA CPEAHEro 00IIero 00pa3oBaHusl, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUIA,
NPEIbSBIEMBIX K MAaTEMAaTHYECKOMY 00pa30BaHUIO, U TPAIULIUN POCCHIICKOTO 00pa3oBaHus. Peanu3amnus nmporpaMmMbl 00€CIeUnBaeT OBJIaICHHIE
KJIFOUEBBIMH KOMIIETEHLIMSMHU, COCTaBISIOIIMMU OCHOBY JJISi CAMOPA3BUTHs M HEMPEPHIBHOIO 00pa3oBaHUs, IEIOCTHOCTh OOLIEKYJIbTYpPHOTO,
JUYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHSI TUYHOCTH 00YYarOIIMXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yuyeOHOro Kypca TIE€OMETpUM Ha YpPOBHE cpenHero ooOmiero oOpa3oBaHMs OOYCIOBJIEHA IPAKTHUECKOW 3HAUYUMOCTBIO
METAaINpeIMETHbIX U MPEAMETHBIX Pe3yJIbTaTOB OOy4YEHHUs FeOMETPUU B HANpaBJIEHUH JMYHOCTHOIO pa3BUTHs oOydaroummxcs, (popMupoBaHUs
(YHKIMOHATPHOH MaTeMaTHYeCKOW TPAaMOTHOCTH, M3YYEHHUsS JAPYrHuX y4eOHbIX AMCUMIUIMH. Pa3BuTHe y 00ydarommxcsi NpaBUIBHBIX
IIPEJICTABICHUIM O CYITHOCTH M MPOMCXO0KJIEHUU I€OMETPUUYECKUX a0CTpaKLIMi, COOTHOLIEHUH PEAJIbHOIO U HJI€aIbHOr0, XapaKTepe OTPaKEHUSI
MaTeMaTUYeCKOW HAYKOU SIBJICHUH U IIPOLIECCOB PEaIbHOI0 MUpPa, MECTE TEOMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOI0 MOJAEIUPOBAHUS B
HAayYHOM TIO3HAaHUM M B MpPaAKTHKE CIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YUYaIIMXCS, a TaKXKe KauyecTB MBIIILICHUS,
HEOOXOIMMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBiseTcs OJHUM M3 0a30BBIX NMPEAMETOB Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHHs, TaK KaK 00ECIeYMBAET BO3MOYKHOCTH
U3y4YeHUs KaK JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MpllnuieHUe, (GOPMHUPYEMOE NPU H3YYEHUH OOY4arOIIMMHUCS MOHATUHHBIX OCHOB TE€OMETPUHM M TOCTPOCHHUHU LEHNOYKU
JIOTUYECKUX YTBEP)KICHMM B XOJE€ PEIICHHs TEeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTaTb W OIPOBEpPraTb TMIIOTE3bl HENOCPEICTBEHHO
MCIOJIb3YIOTCS IIPU PEILIEHUH 3aJ]a4 €CTECTBEHHO-HAyYHOTO LIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpHeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSIX AEATENbHOCTH YeraoBeka. OpueHTaus yenoBeKka
BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOJIUMOE YCIOBHE €r0 COLMAIBHOTO OBITHS, (hopMa OTPAKEHUS OKPYKAIOIIEro MUPA, YCIOBUE YCIIEIIHOTO
MO3HAHUS U aKTUBHOTO Ipeodpa3zoBaHus AeiicTBUTeNbHOCTH. OneprpoBaHie MPOCTPAaHCTBEHHBIMU 00pa3aMu 00BbEANHSET pa3Hble BUAbI yUeOHOU
U TPYZIOBOI1 1€ATENbHOCTH, SIBISIETCS OJTHUM U3 MPO(EeCCHOHAIBHO BaKHBIX KaYeCTB, IOATOMY aKTyallbHa 3aja4ya (JOpMUPOBAHUS Y 00 yJarOLXCs
MPOCTPAHCTBEHHOT'O MBIIUIEHUS KaK Pa3sHOBUAHOCTH OOPAa3HOIO MBIIUIEHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTHYECKOM
JEeATEIbHOCTH 10 MHOTYM HAIPABIICHUSM.



Lenb ocBoeHus mporpammsbl yueOHOro Kypca «l'eomerpusi» Ha 6a30BOM YpoBHE 0OydeHHsI — OOIIe00pa3oBaTeabHOE U OOHIEKYIbTYPHOE
pa3BuTHe OOy4arommxcs udepe3 oOecreueHue BO3MOXKHOCTU HPUOOpPETEHHs] W HMCHOIb30BaHHUS CHCTEMAaTHUYECKUX TeOMETPHUYECKHX 3HAHUN U
NEUCTBHM, crienn(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIEIITHOTO IPOAOKEHUS 00pa30BaHus 10 CIEIHUAILHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAIHBIM

HCIIOJIb30BAaHUEM I'€OMETPUH.

IIporpamma mo reomeTrpuu Ha 0a30BOM YpOBHE IpeAHa3HAa4YeHa JUId OO0YYarOLIMXCs CPEIHEH ILKOJIbI, HE UCHBITHIBABLIIMX 3HAYMTEIbHBIX
3aTpy[IHEHU Ha YpOBHE OCHOBHOro oOmiero obpaszoBanus. Takum oOpas3om, oOydaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIUE
MaTeMaTHYeCKHUe YMEHUS, CBS3aHHBIC CO CIEUU(UKON TeOMETpUM U HEOOXOIUMBIE IS KHU3HH B COBpeMEHHOM olectBe. Kpome 3Toro, onu
UMEIOT BO3MOXXHOCTh M3y4YHTh T€OMETpuio Ooiiee TIyOOKO, €Cld B JAJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX 3HAHUSX B
poecCUOHATLHOMN 1EATEIbHOCTH.

JloCTHKEHHE LeNU OCBOSHMsSI MPOrpaMMbl O0OECIIEUMBAETCS PEIIEHHMEM COOTBETCTBYIOIIMX 3ahad. [IpHoOpUTETHBIMM 3ajladyaMu OCBOEHHUS
Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 knaccax sBistoTCS:

(dbopMHpOBaHKE IPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOH KYJIbTYpPbl U OCO3HAHHE €€ B3aMMOCBSI3U C OKPY>KAIOLIUM MUPOM;
(dbopMHpoBaHKE MPECTABICHUS O MHOIOIpaHHMKAX U TejlaX BpAlllEHUs KaK O BaKHEHIINX MAaTeMaTHYECKHX MOJIENAX, MO3BOJISIOIINX
ONMCBIBATh U U3y4aTh Pa3HbIC SABJICHUS OKPYKAOLIErO MUPA;

(dbopMHpoBaHKE YMEHMSI paclio3HaBaTh Ha YepTEkKax, MOJIENIAX U B PealbHOM MUPE MHOIOI'PAaHHUKH U TeJla BpallleHus;

OBJIa/ICHUE METOJJaMH PELICHMs 3a]]a4 Ha MOCTPOEHUS Ha N300paKEHUSX NMPOCTPAHCTBEHHBIX QUTYP;

(hopMHpOBaHNE YMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOIPaHHUKAX U TEJIax BpallleHUs U UX OCHOBHBIMU CBOICTBaMH;
OBJIaJICHHE AaITOPUTMAaMM PpEHICHUs] OCHOBHBIX THUIOB 334ay; (OpMHpOBaHME YMEHHUS IPOBOAMTH HECIOKHBIE JI0Ka3aTeIbHbIE
pacCyKJIeHHs B XOJ€ PELICHUs CTEPEOMETPUYECKUX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM;

Pa3BUTHE UHTEUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00Yy4aroInXCsl, O3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHU,
KPUTHUYHOCTH MBILLIJICHUS;

¢dbopMupoBaHue (YHKIIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T'€OMETPUM: YMEHHE paclo3HaBaTh MPOSBIEHUS TE€OMETPHUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJIbHBIX MXH3HEHHBIX CHTyallUX M IPH M3YYEHUH JPYIHX Y4eOHBIX INpPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEpHOCTeH, (OopMyIHpoBaTh MX Ha S3bIKE N'€OMETPUU U CO3[aBaTh I€OMETPUUYECKHE MOJEIH,
IIPUMEHATh OCBOEHHBIN I€OMETPUYECKUI anmnapaT I PEIIeHHs] MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLICHUBATh
MTOJIyYEHHBIE PE3YIIbTATHI.



OTiUYuTeNbHON O0COOEHHOCTHIO MPOTPAMMBI SBIIETCS BKJIIOYEHHE B KypC CTEPEOMETPUM B Hauaje ero M3y4deHHs 3a/ad, peliacMbIX Ha
YpOBHE MHTYUTHUBHOTO MO3HAHUS, U ONpPENEIEHHBIM 00pa3oM OpraHU30BaHHasi paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBCHHOI'O MBIIIJICHUA, CTUMYJIUPYCT ITPOTCKAHUC HHTYUTHUBHBIX ITPOLCCCOB, MOTUBHUPYECT K IIEIHLHGﬁHIGMy HN3YUCHUIO IPECAMCTA.

[Ipennourenue OTHAETCA HATIAIHO-KOHCTPYKTUBHOMY METOJY OOYYEHHs, TO €CTh TEOPETHUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTb MPEIMETHO-IIPAKTHYECKON AEsITeTbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy YYalUXCs B Kypce CTEpeoMETpUu
MPOBOAMTCS 3a CUET PELICHHUS 3a/ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB M 3aJay Ha ONEPHUPOBAHUE IMPOCTPAHCTBEHHBIMH O0Opa3amu.
Co3nanue o0Opasza MPOBOIUTCS C ONOPOM Ha HATJITHOCTH, a ONEPHUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICYCHHUS OT HATJIAHOCTH, MBICICHHOTO
M3MEHEHHUS €ro UCXOJAHOI0 COJEpKAHUS.

OcHoBHbIE copepkarenbHble JIUHUU Kypca «['eomeTpun» B 10—11 knaccax: «MHuororpanHUKn», «IIpsiMbie U MJIOCKOCTH B IPOCTPAHCTBEY,
«Tena Bpamenus», «BekTopbl W KOOpPAMHATHI B MpocTpaHCTBe». DopmupoBaHHE JIOTHUYECKMX YMEHHH pacmpeiensercs He TOJIbKO IO
COJIEp>KaTEJIbHBIM JIMHUSAM, HO U TI0 FoJjaM 00y4YEeHHs Ha YpOBHE CPEIHEro o0IIero oopa3oBaHusl.

Conepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOSHHs padoueil mporpaMMmsbl, pacupeAenEHHBIM 10 ToJaM
o0OyueHusi, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHE T€OMETPUUECKUMHU MOHATUSIMU U HaBbIKAMU OCYHIECTBIISIIOCH MOCIIEI0BATEIBLHO
U TIOCTYMAaTeJIbHO, C COONIOJICHHEM MpPHHIIMIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B OOIIYI0 CHCTEMY T€OMETPHUYECKHX
MIPEACTABJICHUIN 00YYaIOIINXCSI, PACIIUPSIS U YIIIyoJisist €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenne reomerpuun oTBoauTcs 2 yaca B Heaento B 10 kmacce u 1 gac B Hexemo B 11 kimacce, Bcero 3a aBa roga ooydenus - 102
y4eOHBIX Yaca.



COILEPKAHUE YYEBHOI'O IPE/IMETA
10 KJTACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHUA cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajUIesIbHbIe M CKpeluBaromuecs npsmsele. [lapamiensHoOCTh
IPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSMBIE B IIPOCTPAHCTBE; MAPALIEIBHOCTh TPEX HMPSAMBIX; NAPAJLIECIBHOCTD MPSMON H
IUIOCKOCTH. YTIIBl C COHANpPAaBICHHBIMU CTOPOHAMM; YIrOJI MEXIY HpsMBIMH B IpocTpaHcTBe. llapamienpHOCTh IUIOCKOCTEH: NapasuleibHbIE
IUIOCKOCTH; CBOMCTBaA MapajulenbHbIX MIockocTel. [Ipocrelinme npocTpaHCTBEHHbIE (GUIYyphl HAa IUIOCKOCTH: TETpasp, KyO, mapajuienenunes;
MMOCTPOEHUE CEUCHHIA.

[lepneHMKyYIAPHOCTD IPSIMOU U IJIOCKOCTH: NEPIEHIUKYISIPHBIE NPAMBIE B IIPOCTPAHCTBE, IPSIMbIE NAPAJLJICIbHBIE U NIEPIIEHIUKYISIPHBIC
K IJIOCKOCTH, ITPU3HAK NEPIEHIUKYIIPHOCTH MPSMOM U IUNIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHIUKYJIAPHON IIIOCKOCTH. YTJIbl B IIPOCTPAHCTBE:
YroJl MEXIy NPsIMOM M IUIOCKOCTBIO; ABYIPAHHBIN YroJl, JMHEWHBIA Yroj IByrpaHHOro yria. [lepneHauKymnsp M HakJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PAacCTOSIHUE OT MPSAMOM /10 MIIOCKOCTH, NMPOEKIHS (PUIyphl HA IUIOCKOCTb. [leprneHauKynapHOCTh MJIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa o TpEX nepneHauKyIspax.

MHoOrorpaHHUKH

IloHsITIE MHOTOTPAaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE U HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa MHOTOTPAHHHUKA.
[Ipu3ma: n-yronpHas mnpu3Ma; TpaHM M OCHOBAaHUS MPU3MBI; MpsiMass M HAKJIOHHAs MPHU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh IPU3MBIL.
[Tapamenenunen, NpsIMOYTOJBHBIM IapajuleienuIe] U e€ro cBoucrsa. [Iupammpa: n-yroiapHas NUpaMuja, TPaHW U OCHOBAaHHUE ITMPAMHUIBI;
OokoBass M TOJHAs TOBEPXHOCTh NUPAaMUJbI, NpaBWIbHAasA M YyCeu€HHas NHMpaMuja. OJIEMEHThl NpU3Mbl U TnUpamuiabl. [IlpaBuiibHBIE
MHOTOTPaHHHUKU: TOHATUE MPABUIBHOTO MHOTOTPAaHHMKA; IPaBUJIbHAS MPU3Ma U MpaBUiIbHAS MMPaMM/IA; IPAaBUIIbHAS TPEYrojibHAs MUpaMuja u
MIpaBWIbHBIN TeTpadip; KyO0. [IpencTraBienue o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTadp, A0AeKadip U ukocadap. CedeHus MPU3MbI U MUPaMUIbL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSAMOHM, IUIOCKOCTH. OJEMEHTbl CHMMETPUM B NUpamMuiax,
napajuleJenune1ax, NpaBUIbHbIX MHOIOIPAaHHUKAX.

Bbruuciienue >1€MeHTOB MHOTOIPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lnomans O0KOBOI MOBEPXHOCTH U IMOJIHOW MOBEPXHOCTH MPSMON
MIPU3MBI, IUIOIA/Ib OCHOBAaHUMN, TEOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM npu3Msbl. [lomaas O0KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPAaBUILHON
MAPaMUIBI, TEOpPEMa O TUIOMAIN yceu€HHoi nupamuabl. [lorstue 06 06béMe. O0BEM MTUPAMUIBI, TTPU3MBI.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TeJl.



11 KJTACC

Tena BpaueHnus

Hunuuapuydeckasi MOBEPXHOCTh, 00pa3yOIINe TUIUHIPUUESCKON TOBEPXHOCTH, OCh IIMJIMHAPUYECKON MoBepxHOCTH. Llunuuap: ocHOBaHUs
1 O0KOBask MOBEPXHOCTh, 00Pa3yIoIasi U OCh; IJIOL[ab OOKOBOW U MOJHON MOBEPXHOCTH.

Konunyeckass moBepxXHOCTh, 00pa3yrolre KOHHYECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOW MOBEpXHOCTH. KOHyC: oCHOBaHUE U
BepIIMHA, 00pa3yromias U OCh; IJIOMAAb OOKOBOM M MOJTHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3yollue U BHICOTA; OCHOBAHUS M OOKOBas
MMOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AMaMeTp; IJIomadb MOBEpXHOCTH ceprl. BzaumHoe pacnonoxenue chepsl U MIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; miomanb chepsl.

N3o00paxkeHue Ten BpaleHus Ha TIOCKOCTH. Pa3BépTka muimmHApa 1 KOHyca.

KoMOuHammu Ten BpaiieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK, WIIH
TEJIO BPAILICHUS.

[Tonstue 06 06béMe. OcHOBHBIE CBOWCTBA 00bEMOB Tel. Teopema 00 00bEME MPSAMOYTOIBLHOTO MapauleNienunea U CIeICTBUS U3 Hed.
O6béM uuHIpa, Konyca. O6bEM 11apa u miomaib cepsl.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IIIOLIAISIMU [TOBEPXHOCTEN, 00BbEMaMH MTOAOOHBIX TEJI.

Ceuenus nuiMHIpa (MapauiebHO U MEPIEHANKYISIPHO OCH), CEYEHUs KOHYyca (TTapajiyIeIbHOE OCHOBAHHUIO M TIPOXO/IAIIEE Yepe3 BEPIIUHY),
CEYeHMs 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTu U B mpocTpaHcTBe. CI0KEHHE M BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yucio. PasznmokeHue BEKTOpa 1o
TpE€M HEKOMIUIaHapHBIM BekTOpam. [lpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX ¢ MPUMEHEHUEM MPABHII JIEUCTBUI ¢ BEKTOpaMH.
[IpssMmoyronbHas cucrema KoopAuHAT B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimve 3amaun B KoOpAMHATaX. YTON MEXKIY BEKTOPAMH.
CkansipHO€ NMPOU3BE/ICHNE BEKTOPOB. BhIUMCIEHUE YIIOB MEXAY MPSAMBIMU U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MPHU PEIICHUU
T€OMETPUUYECKHX 3a/1a4.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOTI'O IPE/IMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro nmpeamera «MaTeMaTuKa» XapaKTepU3yrTCs:

I'paxnanckoe BocnuTanue:

Cc(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMK OOYdYaIOMIerocss KaK AaKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOro OOIIEeCTBa,
MIPEJICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMSI DPA3JIUYHBIX CTPYKTYp, SIBJIECHUH, HPOLEAYp TI'pPakJaHCKOro oOIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHUEM B3aUMO/IEHCTBOBATh C COLMAIILHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMH U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHCKOW TPAKJAHCKOH MICHTUYHOCTH, YBKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTH)KEHMUSIM POCCHICKHMX MaTEeMaTHUKOB M POCCUHCKOM MaTeMaTH4EeCKOW IIKOJbI, K MCIIOIb30BAHUIO 3TUX
JOCTHKEHUH B IPyTrUX HayKax, TEXHOJIOTHUSX, chpepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH poccHiickoro Hapoja; c(OpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ATHYECKOrO IOBEACHHUS,
CBSI3aHHOTO C NPAKTHYECKUM INPUMEHEHHEM JOCTHKEHUN HAyKU M JIeATENbHOCTHIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYILIETO.

JCTeTHYEeCKOe BOCIIUTAHHUe:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKJIIOYasl 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEelIeHUN, pacCyKICHHI;
BOCIPUUMYHUBOCTHIO K MATEMAaTUYECKUM acleKTaM pa3Iu4HbIX BUJIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

Cc(OPMHPOBAHHOCTBIO YMEHHsSI MPHUMEHSATh MaTeMaTHUeCKHMe 3HaHUs B HHTEpecax 3J0poBOro M 0Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO (3J0pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U OTIbIXa, PErylspHas puznyeckas
aKTUBHOCTbD); (PU3MUECKOr0 COBEPIIIEHCTBOBAHUS, IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON NEATENbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHUEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K PpaszIHuHbIM cdepam NpoPecCHOHATbHON IesTeIbHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOMN U €€ MPUIOKEHUSIMH, YMEHHEM COBEpPILIATh OCO3HAHHBIN BHIOOP OyayIiel npodgeccun U pearn3oBbIBaTh COOCTBEHHbIE
KU3HEHHBIE IJIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MAaT€MaTHYECKOMY OOpa30BaHHI0O U CaMOOOPAa30BAHMIO HA MPOTSHKEHUH BCEW >KU3HH;
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUH MTPAKTUYECKHX 3a7[ad MaTeMaTH4eCKOI HalpaBiIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:



c(OPMHUPOBAHHOCTHIO HKOJIOTMUYECKOI KyIbTYphl, TOHUMAHUEM BIUSHUS COLIMAIbHO-DKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM
U COLIMANILHOM Cpeflbl, 0CO3HAHHEM IJI00AbHOTO XapakTepa 3KOJOTHYECKUX MPo0seM; OpUeHTaluel Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHUN
JUI pelleHus 3a7ad B 00JacTH OKpYXKAIOLIEH cpelbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKHM HMX BO3MOJKHBIX IOCIEICTBUN I OKpYXKaroulleu
CpEIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOH NPAKTUKH,
MOHMMaHHEM MaTEeMaTUYECKON HAyKH Kak c(epbl 4YeJIOBEYECKOM eI TeIbHOCTH, STAOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHUS IUBHIIN3AIUH;
OBJIAJICHUEM $I3bIKOM MaTE€MaTHKH U MaTeMaTUYECKOM KyJIbTypOoH KakK CpPEeICTBOM IO3HAHUS MHpPA; FOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeMeTHbIe  pe3yNbTaThl  OCBOCHHS MPOrpaMMBI  ydeOHOTO mpeamera «MareMaTuka»  XapaKTEPU3YIOTCS — OBIAJICHHEM
YHUBEPCAJbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUSMU, VHUBEPCATbHLIMU Pe2yIsmUGHbIMU
oelcmeusmiu.
1) Vnusepcanvnvlie nosmasamenvhuvle Oelicmsus, obecneuusarom Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOUECCO8 00YUAIOUWUXCSL
(0csoeHue Memo0o8 NO3HAHUSL OKPYICAIOWe20 Mupd;, NPUMEHeHUe JIOSUYeCKUX, UCCIe008amelbCKux onepayull, yMeHuti pabomams ¢
ungopmayueti).
ba3oBble JJornyeckne 1eMCTBUSA:
® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKU MATEMaTUYECKUX OOBEKTOB, MOHSATHUH, OTHOLIEHHUN MEXIy MOHITHUIMH,
(dbopMynupoBaTh ONpENEeTIeHUs TMOHSATHI; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIaccH(UKAIMKM, OCHOBAaHUSA Ui 00OOIIEHUS U
CPaBHEHHUS, KpUTEPHUHU TTPOBOIMMOTO aHAIIN3A,

® BOCHPHHHUMATH, (POPMYIHUPOBATH U TIPEOOPA3OBLIBAThH CY)KIICHUS: YTBEPAUTEIbHbIC U OTPUIATEIbHBIC, €AMHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIC;

® BBIABIATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M INPOTHBOPEYHUs B (akTaxX, JAHHBIX, HAOMIOJICHUSIX W YTBEPKICHHSIX;
TpeyIaraTb KPUTEPUH JIUTS BBISIBIICHUS 3aKOHOMEPHOCTEH M TPOTHBOPCUHIA;

e JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTYKTHBHBIX W WHIYKTUBHBIX YMO3AKIIFOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

® IPOBOJIUTH CAMOCTOATEIHHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPXKIEHUH (MPSMbIE U OT MMPOTUBHOTO), BRICTPANBATh apTyMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOMpATH CIIOCOO pereHus yaeOHOi 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS, BRIOMPATh HaNOOJee MOIXOASAIINN ¢ YUETOM
CaMOCTOSITEITLHO BBIZICICHHBIX KPUTCPHUEB).



Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:

MCIOJIB30BATh BOMPOCHI KaK HCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS; (OPMYIMPOBATH BOMPOCH], (PUKCHUPYIOIIME MPOTHBOPEUUE,
po0JeMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCICIOBAHMWE IO YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYecKOro
00BEKTa, SIBJIECHUS, IPOLIECCA, BBIBICHUIO 3aBUCUMOCTEN MEXly 00BEKTaMH, SIBJICHUSAMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOLICHMST M BBIBOABI 110 PE3yibTaTaM IPOBEAEHHOIO HAOIIOAEHUS, UCCIEI0BaHMs, OLEHUBAThH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIJBUTATh IIPEANIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBISIBJISITH ,Z[e(l)I/IL[I/ITBI I/IH(1)OpMaI_II/II/I, JaHHBIX, H606XOI[I/IMBIX AJIs1 OTBCTA HAa BOIIPOC U IJIA PCUICHUA 3a/lavui;
BBI6I/IpaTB I/IH(I)OpMaI_[I/IIO N3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATHb, CUCTCMATH3UPOBATL U MHTCPIPECTUPOBATDH HH(bOpMaI_II/II-O
Pa3JIMYHBIX BUAOB U (I)OpM IMpCACTABJICHHA,

CTPYKTYpUPOBaTh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMUHBIX (hopMax, UILTIOCTPUPOBATEH TpadudecKH;
OLIEHUBATh HAJAEKHOCTh HH(OPMAIIMU IO CAMOCTOSITENIEHO C(OPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Vnusepcanvhvle KOMMyHUKamugHwle Oeticmsus, 06ecneuusarom chopmMuposanHoCns COYUATbHBIX HABLIKOE 00YUAIOUWUXCH.
Oobmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)XKJIEHHMSI B COOTBETCTBHM C YCIOBHMSIMU M LEJISIMHU OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIpaXaTb
CBOIO TOYKY 3PEHMS B YCTHBIX U IMUCHbMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS IO XOJy PEIICHUs 3a/J1a4d, KOMMEHTUPOBATh MOITY4YEHHbII
pe3yJbTarT;

B XO0/€ OOCYXIEHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXAaeMOM TeMbl, MpOOJeMbl, pellaeMoN 3ajayd, BbICKa3bIBaTh HUJEH,
HalleJICHHbIE Ha TIOUCK PELIEHMsI; COTIOCTABIISTh CBOU CY)KJIEHUS C CYKJIEHUSAMU IPYTHX YUaCTHUKOB JUAIIOra, OOHApYKUBATh pa3inyune
U CXOJICTBO MO3MILIMH; B KOPPEKTHON (hopMe GOopMyTUpOBaTh pa3HOIIIACHs, CBOM BO3PAKEHMS,;

MPEJICTaBIATh PEe3ylbTaThbl pEHIeHMs] 3aJayd, DSKCIEpUMEHTa, MHCCIEeIOBaHUs, IPOEKTa; CaMOCTOSITENbHO BBIOUpATh (opmar
BBICTYIIJICHUS C YUETOM 3a]1a4 IPE3EeHTAIlMU U OCOOCHHOCTEN ayAUTOPHH.

CorpyaHunuecrno:

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHyaJbHON paOOThI MpU pELICHUH Y4eOHBIX 3a/a4; MPUHUMATh LENb
COBMECTHOH JeSATeNIbHOCTH, TJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeensiTh BUbI paboT, J0roBapuBaThCs, 00CYKIaTh
MIPOIIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykaeHUs, 0OOMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U HUHBIE); BBIMIOJIHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOM JAECWCTBUS C APYTMMU YJ€HAMH KOMaH[bI; OI[EHHUBATh KaueCTBO CBOErO BKJIaJa B OOIIMN MPOAYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



3) Vuueepcanvhvie pecynamuenbsie delicmsus, obecneyusarom Gopmuposanue cmMvlClo8blX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuszaums:

® COCTAaBIIATH IUIaH, AITOPUTM PELICHUS 33Ja4H, BBIOUPATh CIIOCO0 pEelIeHUs ¢ y4ETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAILIUH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMH II03HABATENIbHON peQieKCMM Kak OCO3HAHHUS COBEpLIAeMbIX JCHCTBUM M MBICIUTENBHBIX IPOLIECCOB, HX
Pe3yabTaTOB; BIAAETh CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3ybTaTa PElIeHUsT MaTeMaTHYECKON 3a/1au;

® [peABHUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTH MPHU PEIICHUU 33[a4l, BHOCUTh KOPPEKTUBHI B JESATEIbHOCTh HA OCHOBE HOBBIX
00CTOSITETTLCTB, TAHHBIX, HAWICHHBIX OIMMUOOK, BEISIBJICHHBIX TPYIHOCTEH;

® OICHMBaTh COOTBETCTBHE pe3ylbTaTa LETU M YCIOBUSM, OOBSICHITh NPUYMHBI JOCTHIKEHUS WJIM HEAOCTH)KCHHS Pe3yJIbTaTOB
NeSITeIbHOCTH, HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHBI
10 KJIACC

OnepupoBath MOHATUSAMH: TOYKA, MPsAMasi, TNIOCKOCTb.

HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CIICACTBHA U3 HUX IIPU PCIICHHUU I'COMCTPUYICCKUX 3ada4.

OnepupoBarh NOHATHAMU: NapaLIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccudunupoBars B3auMHOE paclo0KEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarTh MOHITUSAMHU: ABYTPAHHBIM yroil, TpaHHU ABYTPAHHOTO yria, peOpo ABYTpPaHHOTO yria; JUHEHHBIA Yroy JABYTPaHHOTO YTJa;
rpagycHas Mepa JBYTPaHHOIO yria.

OHepI/IpOBaTI) IOHATUAMU. MHOTOTpPaHHHK, BBIHYKHBIﬁ )51 HGBBIHYKHBIﬁ MHOI'OrpaHHUK, O3JIEMCHTBI MHOI'OIpaHHUKA, HpaBHHLHBIﬁ
MHOTI'OrpaHHHUK.

Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTMpaMK/Ia; IpU3Ma, MPSMOYTOIbHBIN apajuiefenune, Kyo).

KrnaccudunupoBaTts MHOTOrpaHHUKH, BRIOMpPAs OCHOBaHUS JUIS KiIacCU(PUKAIUH (BBIMYKIIbIe U HEBBIMYKJIble MHOTOTPAaHHUKH; TIPABHIbHBIC
MHOT'OI'paHHUKU; IPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, napannenenlxme)lbl).

OHepI/IpOBaTI) MOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHNEC MHOI'OI'PAHHUKOB.

OOBSCHATH MPUHIIMITBI TTOCTPOSHUS CEUEHUH, UCTIONIB3Yys METO]I CIIEIOB.

CTpouth ce4eHHsI MHOTOTPaHHUKOB METOJIOM CII€ZIOB, BHITIOTHSATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QHUTYP:
BH/JI CBEPXY, COOKY, CHU3Y.



Pematp 3a1aun Ha HaXOXKIECHUE TEOMETPHUUECKUX BEIUYMH 110 00pa3laM WM ajJropuTMam, MPUMEHsSI U3BECTHBIC aHAJTUTUYECKUE METOIbI
IpU PEUICHUH CTaHJAPTHBIX MAaTEMAaTHYECKHX 3a7ad Ha BBIUYUCICHHUE PACCTOSHUN MEXIY ABYMS TOYKAaMH, OT TOYKH JO NMPSMOH, OT TOYKU 10
TUIOCKOCTH, MEXK/y CKPEIIMBAIOIIMMUCS PSMBIMHU.

Pemrate 3aaun Ha HAXOXKAEHUE FEOMETPUYECKUX BEIMYHH O 00pa3laM WIH aJropuTMam, IPUMEHsSI U3BECTHBIC aHATUTHYECKUE METOBI
OpU PEUICHUH CTaHJAPTHBIX MaTeMaTH4YeCKUX 3aJad Ha BBIYMCICHHE YIJIOB MEXAY CKpPCIIMBAIOIIUMHUCS HPSMBIMH, MEXIY HpAMOH U
IUIOCKOCTBIO, MEXKTy TNIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrauciate 00bEMBI 1 III0IIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, THPAMKJIA) C TPUMEHEHHEM (HOPMYIT; BBIYUCISATh COOTHOLICHUS
MEXy TUIOIIAAsIMHA TOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAHHHUKOB.

OmnepupoBaTh MOHATUSMH: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh CHMMETPHHM; LIEHTP, OCh M IUIOCKOCTH CHMMETPUHU
buryps.

W3BnekaTh, mpeoOpa3oBhIBATh U MHTEPIPETHPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax.

[TpumeHsATh reomeTpuyeckue (akThl JUIS PEUICHUS CTEPEOMETPHYECKHMX 3ajad, MPEAIONaraloliiX HECKOJbKO INAaroB PEIIeHHUs, €CIH
YCJIOBHSI TPUMEHEHUS 3aJ1aHbI B SIBHOH (hopMme.

[TpuMeHsTH MpOCTeHIIIe MPOrpaMMHBIE CPECTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBOoANTH TpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE M KU3HH, PACIO3HABATH IPOSBICHHE 3aKOHOB TEOMETPUU B
HCKYCCTBE.

[TpuMeHATh MONydYeHHbIE 3HAaHUS HA MPaKTHKe: aHAIU3UPOBATh peallbHble CUTYAllUH U IPUMEHSATh U3yUEeHHBIE TOHATHUS B MTpOLiecce MONUCKa
peleHHsI MaTeMaTHYeCKH CPOPMYIMPOBAHHON MPOOIEMBI, MOJCITUPOBATh peallbHbIe CUTYAIH Ha S3bIKE TEOMETPUH, HCCIIEJOBATH MMOCTPOSHHEIE
MOJIENIN C MCIIOJB30BAHUEM T€OMETPHUECKUX TIOHSATHIA M TEOpEM, armapara ajareOpsl; penats MpakKTHYeCKHe 3a/1a4H, CBSI3aHHbIE C HAXOXKICHUEM
TeOMETPHUECKUX BETHUYHUH.

11 KJIACC

OnepupoBarTh MOHATHSAMH: IWUIMHIPAYECKAs IOBEPXHOCTh, O0Opa3ylollne WIHHIPHYCSCKOH TOBEPXHOCTH; IIWIMHID, KOHHWYECKas
MOBEPXHOCTh, 00pa3yIoIIne KOHUIECKONH TOBEPXHOCTH, KOHYC; cepruyecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TIOTYYCHHUSI TEJT BPAIICHUSI.

KinaccudummpoBaTs B3anMHOE pacnosioxkeHue chephl U MITOCKOCTH.

OnepupoBarh MOHSATUSMU: [IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IIIAPOBOM CIIOM, OCHOBaHHE MIAPOBOTO CIIOS, BBICOTA
IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IIOIIAIU TTOBEPXHOCTEH Te BpallleHHsI, FEOMETPUUECKUX Tell C MpUMEHEeHUeM (popmy.



OmnepupoBarh MOHATUSIMHU: MHOTOIPAHHMK, BIIMCAHHBIN B cepy U ONMUCAHHBIN 0KOJIO cephl; cdhepa, BIUCAHHAS B MHOTOI'PAHHHUK HJIH TEJIO
BpAICHHS.

BBI'—II/ICJ'IHTB COOTHOIIICHHUA MC)KI[y I1ouIaasiMmn HOBerHOCTeﬁ 58 O6’béMaMI/I HOI[06HBIX TCII.

N306paxkaTh n3yyaembie GUTYpPBI OT PYKU U C TPUMEHEHHUEM IPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BhIMONHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUECHHUS TEI
BpAIlCHHS.

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATE MHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U PUCYHKAX.

OmnepupoBarh MMOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbIMOSTHSTE AEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXEHHUSI BEKTOpA HA YHUCIIO, OOBSICHSITh, KAKUMU CBOWCTBAMHU OHU
00J1a1a10T.

[TpuMeHATH MPaBHIIO MapaslIe/ICIUIIC A,

OmnepupoBaTh MOHATHIMH: IEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJI MEXKIY BEKTOpaMHU, CKaISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB U IIPOM3BEICHUE BEKTOPA HA YKCJIO0, YIOJI MEXIYy BEKTOPAMH, CKaSIPHOE MTPOU3BEICHHE, PACKIIaIbIBATH BEKTOP
10 ABYM HCKOHHI/IHeapHI)IM BeKTOpaM.

3amaBath MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TpumensTh reoMeTpudeckre (akThl JUIsl PEIICHUS CTEPEOMETPHUYECKUX 3a/ad, MPEIIoJararollliX HECKOJBKO IIIaroB PEIICHHs, €CIIU
yCIIOBUSI IPUMEHEHHUS 3aJIaHbl B IBHOU opMe.

Perrats npocreiiime reoMeTpuyYecKre 3a7a4i Ha IPUMEHEHUE BEKTOPHO-KOOPIHHATHOTO METO/Ia.

Perrate 3a1aum Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUN M HaX0XKICHHE TEOMETPHUUCCKUX BEJIMUUH 110 00pa3liaM WU aJlrTOpUTMaM,
MIPUMEHSIST K3BECTHBIC METO/IBI IIPU PEIICHUH CTAHAPTHBIX MATEMATHYSCKHX 3a/1a4.

HpI/IMeHHTB HpOCTeI\/JIHII/IC HpOFpaMMHI)Ie CpeI[CTBa nu 3J'[€KTpOHHO-KOMMYHI/IKaHI/IOHHBIG CUCTCMBbI HpI/I peIHeHI/II/I CTepCOMCTpI/ILIeCKI/IX 3a1ay.

[IpuBOoaUTE HpUMEPB MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJE M KU3HM, PACIO3HABATh INPOSBICHHE 3aKOHOB T'€OMETPUU B
HCKYCCTBE.

[TpuMeHsATh TONyYeHHBIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATh PeaibHbIC CUTYallUd U IPUMEHSTh U3YUYCHHBIC TIOHSATHUS B MIPOIIECCEe TIOMCKA
peHIeHI/ISI MATECMATHUUYCCKHU C(bOpMy.]'II/IpOBaHHOI\/'I HpO6J’IeMBI, MO}ICJ’II/IpOBaTB peaJ'II)HBIe CI/ITyaHI/II/I Ha SA3BIKC FeOMeTpI/II/I, HNCCIICI0BATH HOCTpOGHHBIC
MOACIN C UCIIOJIB30BAHUEM FeOMeTpI/I‘ICCKI/IX HOH?ITI/II\/'I nu TeopeM, annapaTa anre6pbl; pemaTL HpaKTI/I‘IeCKI/Ie 3aga4u, CBA3aHHBIC C HAXO0XJICHHEM
TCOMETPHYUCCKUX BEITMUHUH.



TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMNYECKHUX YACOB,

OTBOJIMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOXKHOCTH
HCIOJIb30BAHMUS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX

PECYPCOB
10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iejioB U TeM (undgposBbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 B 1
BC/ICHHC B CTCPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneH qUKYIAPHOCTD MPSAMBIX U 12 bubmuoreka [JOK
IUIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubanoreka LIOK
4 1 1
VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
b K
5 MHororpanHuku 11 1 nozmorexa O
https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
1
6 SRLEE MHOTOTPAHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa [IOK
P ) P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




[Tpunoxenue 1 k paboueii mporpamme

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

JJIeKTPOHHBbIE U(PPOBHIE

Jdara nzyyenus

Ne KoaunuecTBO 4acoB oOpa3oBaTe/ibHbIE
Tema ypoka
n/n pecypchl
Kourp. IIpakr. nnaH (OET
Bcero
padoTbl padoTHI
OcHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MPsiMasi, INIOCKOCTh,

| npoctpancTBo. [IpaBuna nzoOpaxenus | bubnuoreka [IOK
Ha PUCYHKaX: N300paKeHUS https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaiIeIbHBIX MPSMBIX
(OTpe3KoB), cepeInHbI OTpe3Ka
[TonsaTHA: nepecekarommecs

2 ITOCKOCTH, TIEPECEKAIOIIHECS TIpsiMast 1 bubmorexa HOK

> 6P p https://m.edsoo.ru/2d8a9¢99
U TIJIOCKOCTh
[TonsTHs: mepecekaronuecs
3 TJIOCKOCTH, TEePECEeKAIOITNecs mpsMast 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/db685e73
U TIJIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha | bubmuoreka [IOK
pHCYHKaX, Ha IPOEKIIUMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavanwsHbie cBeeHNs 0 Kyde u

5 OUpaMUIe, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa TIOK

PAMITIE, X PASEEp ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
6 HauanpHbie cBenenus o kyoe u 1 but6mmoreka [IOK




UpamMuie, X pa3BEPTKU U MOJEIIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsATHE 00 AKCUOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [TOK
P p puH: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [TOK
p P PHH: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
9 MIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [IOK
p p PHH: https://m.eds00.ru/65¢6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
P PEOMETPHI: https://m.eds00.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
1 IIPOCTPAHCTBE: MepeceKaroIuecs, bubnmnorexka HOK
rnapajulelIbHbIE U CKPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuieJIbHbIE MPSIMbIC B bubmorexa HOK
P P . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaICIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh NPSIMBIX U
13 IJTOCKOCTEH B MTPOCTPAHCTBE: bubmmorexa [TOK
pocTp o https://m.edsoo.ru/ee1d19b9
[TapannensHOCTh NPSIMOM U TITIOCKOCTH
14 VYTIbl ¢ COHANpaBIE€HHBIMU bubnmnoreka [JOK
CTOpPOHaMH https://m.edso00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmmnoreka [JOK




MIPOCTPAHCTBE

https://m.edsoo.ru/fe733862

16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh TIOCKOCTEH: bubnunorexa LIOK
rapajuiesIbHble INIOCKOCTU https://m.edsoo.ru/2e18f255
18 CpoiicTBa napauIeILHBIX IIOCKOCTEH bubmorexa [OK
P https://m.edsoo.ru/eS04d656
[Ipocreitmne npocTpaHCTBEHHBIE
19 (burypsl Ha IJIOCKOCTH: TETPAdp, KyO buomiorexa LIOK
P - TETPasap, 130, https://m.edsoo.ru/4a28dc02
napasuieNenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHHH https://m_edsoo.ru/1d434d0f
b K
21 [Toctpoenue ceueHuit uommorexa [10
https://m.edsoo.ru/ec26fe5d
Konmponvnaa paboma no teme
2 "[Ipsimble ¥ TUIOCKOCTH B bubnmnorexka HOK
npocrpancTse. [apamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJ'I(I))CKOCTI/I'}II'IC pneH UK IJ)'ISI HbIE brbmmorexa [TOK
- MEPTEAREY P https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
4 [Ipsimble napasuienbHbIE U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K [IIIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienpHbIE U bubmuoreka [OK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJIApHOCTH bubmuoreka [JOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHuKyIsspHOCTH bubmuoteka [JOK

MPSAMON U TIIOCKOCTH

https://m.edsoo.ru/79165d15




)3 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYIISIPHOMN MIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsmoit bubnuoreka [JOK
MEPIEHAUKYISIPHOMN NIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnmnoreka HOK
MEePIEeHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienuKymsip U HAKJIOHHBIE:
31 a(iTOHHI/IGYOT I;O‘{KI/I 0 IIOCKOCTH bubmorexa LIOK
P f[ ’ https://m.edsoo.ru/33c477d3
paccTostHue OT MPSAMOM J0 IMIIOCKOCTH
[lepnienuKymsip U HAKJIOHHBIE:
32 a(i:TOFIHI/IGYOT IT)OLIKI/I JI0 TIJIOCKOCTH bubmorexa [IOK
p g ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOU JI0 IMIIOCKOCTH
[lepnienuKymnsip U HAKJIOHHBIE:
33 a(i:TOFIHI/IGYOT I;O‘IKI/I 0 TTOCKOCTH bubmmorexa [IOK
p fI ’ https://m.edsoo.ru/aSb7b8e3
paccTostHuE OT MPSMOM JI0 TIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(i)TOHHI/IGYOT I;O‘IKI/I 0 IUIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHue OT MPSAMOM JI0 MITOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubmuoreka [IOK
MPSAMOU U TUIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIN yroi, TUHEHHBIN yros bubmuoreka [IOK
IBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroj, TUHEUHBIN yroi bubmuoreka [IOK
JIBYTPAaHHOTI'O yriia https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTD MJIOCKOCTEM:
38 1} §3Ha1< neyneg VKYJISIPHOCTH JIB Bubmmorexa [IOK
p Vp FHEYIEP ABYX https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEHN
39 [lepneHuKyISPHOCTB MIIOCKOCTEM: bu6muoreka [IOK

MPU3HAK MEPIEHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ed9e2a8e




IIJIOCKOCTEHN

IlepneHUKyYISPHOCTD MIJIOCKOCTEM:

40 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX bubamorexa LOK
& https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubamorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax bubmorexa LIOK
https://m.edso00.ru/9f246736
Konmponvnaa paboma no remam
m "[lepneH IUKYISIPHOCTD MPSAMBIX U Bbu6mmoteka [JOK
mIockocTeit" u "YTibsl MeX1y https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIbIE bubmuoreka [JOK
U HEBBIMYKJIbIE MHOTOTPaHHHUKH; https://m.edsoo.ru/2d24e873
pa3BEpPTKa MHOTOTpaHHMKA
[Ipu3ma: n-yrospHas npu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubnmnorexa [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHAsl TOBEPXHOCThH MPU3MBbI
47 [Mapannenenunen, NpsMOYTOJIbHBII bubnmnoreka [JOK
rapajuieJIenuIe]] 1 ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuja: n-yroiapHas nupaMmua,
TpaHU U OCHOBAHUE NMUPaMUJIbL;
bubnunorexa LIOK
48 O0KOBast ¥ MOJIHAsI TOBEPXHOCTh

MMPaMHU/JIbI; IPAaBUJIbHAS U yCeuEHHAs
nupamMuIa

https://m.edsoo.ru/fblcd0as




HpaBI/IJ'IBHLIG MHOI'OIr'paHHUKMH:
IIOHATHEC ITPABUIIBHOI'O
MHOI'OrpaHHUKa, IIpaBHUJIbHAA IIpHU3Ma

bubnunorexa LIOK

49
U TIPaBUIIbHAA TUPAMUIA; IPABUIIbHAA https://m.edsoo.ru/074c8865
TpeyrojbHas nupaMuia u
MIPaBUIIBHBIN TETPadap; KyO
[IpencraBienue o npaBUIbLHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, N0AEKad bubmorexa LIOK

p ) P; P https://m.edsoo.ru/a0fdd5bf
U UKOCadIp.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEILHO TOYKH,

51 MPSAMOM, MIIOCKOCTH. DJIEMEHThI bubnunoreka LIOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
Brluucnenue 31eMeHTOB

52 MHOTOTPaHHUKOB: p&Opa, AMaroHaIu brbmmorexa [TOK

P - beopa, ’ https://m.edsoo.ru/6¢cdbecef
yTJIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
53 MPU3MEL, IJIOIIAIs OCHOBAHUHI bubnmorexa OK
PHIMBT, ; ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSAMOM IIPU3MBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
MTOBEPXHOCTHU MTPABUIILHON MUPAMHUIBI, bubmuoreka [IOK

54 .

TeopeMa o IIoaau OOKOBOU https://m.edsoo.ru/5603e30b
IIOBEPXHOCTU YCEUEHHOU MTUPaMUIBI
55 Konmponsnaa paboma no teme bubmuoteka [IOK

"MHororpaHHuKu"

https://m.edsoo.ru/a95f5c04




bu6nmoreka [IOK

56 I1 0 00BE
OFIATHE 05 0OBHEME https://m.edso0.ru/7ad0020b
. bu6nmoreka [IOK
57 00
DEM [THPAMIAH https:/m.edsoo.ru/235171b3
N bu6nmoreka [IOK
>8  OOnew mupavme! https://m.edsoo.ru/f47dfefd
bu6nmoreka [IOK
59 O0Bé
PEM TTHPAMHIH! https://m.edsoo.ru/79¢10312
N bubnuorexa [IOK
60 006
PEM TTHPAMHIH! https://m.edsoo.ru/2faadc3f
N bubnuorexa [IOK
61 S
OOBEM MpH3MEI https:/m.eds00.ru/79853608
b K
62 O06BEM TPU3MBI nommorexa [0
https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 OOBEM mpu3MbI https://m.edsoo.ru/482d3f51
64 Konmponvnaa paboma no treme bubmmnorexka HOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o6o0IIEHNE
65 cucteMaTuzanus 3aanuii. [locrpoenue bubnmorexa OK
N . ’ P https://m.edsoo.ru/098bedad
CeUeHU B MHOTOTPaHHHUKE
[ToBTOpeHue, 06o0IIEHNE
cucTeMaTH3anus 3HaHuH. Berancienne
66 pacCTOSAHUMN: MEXIY JIBYMS TOUKAMH, bubnuotexa [JOK
OT TOYKH JI0 MPSIMO, OT TOYKH J10 https://m.edsoo.ru/f7792ba9
TJIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bubanoreka LJOK
67 Hmozosasn konmponwvhan paboma nomorexa L

https://m.edsoo.ru/b9146bc0




[ToBTOpeHue, 0600IIEHNE
cUcTeMaTu3als 3HaHui. Berancnenue
68 YIJIOB: MKy CKPEIIHBAIOIIMHCS
MPSMBIMHU, MEXKTY IPIMOH 1

IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,

YIJI0B MEXAY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/56765e8b




11 KJIACC

DJIeKTpOHHbIe NN (ppoBbIE

JarTa usyyenus

o0pa3oBaTe/ibHbIE
No KoaundecTBO 9acoB
Tema ypoka pecypcbl
n/n
KonTp. IIpakr. nnaH dakT
Bcero P P
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; IUIOAab IOBEPXHOCTHU 1 Eubmorexa IOK
p; p https://m.eds00.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl 1
bubmuoreka [JOK
2 IUIOCKOCTH; KacaTeJibHas II0CKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; uiomaas chepsl

3 N3obpaxenue chepsl, mapa Ha | bubnmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuaapudeckast TOBEPXHOCTb,

4 oOpa3zyromue NUINHIPHIECKOM | bubnmnoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; | bubnunoreka [JOK
IUIOIIa s OOKOBOM M IIOJTHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTH
N300pakenne numuHApa Ha
MI0CKOCTH. Pa3BépTka LuIMHApa.

6 CeueHns nuIMH pa (rmocxocnio 1 Bubmmorexa LIOK

H N AP ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIN
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)
7 KoHnnueckas moBepxHOCTB, | bubnuorexa [IOK

o0pa3yroIre KOHUIeCKOn

https://m.edsoo.ru/c94ba09b




ITOBEPXHOCTH, OCh Y BEPIIUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHME U BEPIIMHA,

"Tena Bpamenus" u "O0beMbl Ten"

8 obOpa3 as ¥ OCh; IUIOIIAIb OOKOBOM bubmorexa HOK
pasyrotl > TIOTHaA https://m.edsoo.ru/897dd3b2
Y TIOJTHOW TTOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue u
9 BBICOTA; OCHOBaIzmI u goxzz)aﬁ bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca
10 (TUI0CKOCTHIO, MapallIeIbHON bubmmorexa [IOK
> 11ap https://m.edsoo.ru/Obde 1be8
OCHOBAHHIO, U TJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIINHY)

1 KoMOuHamwst Ten BpalieHus u bubnnoreka [JOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHOrorpasHHukK, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B Bubmmorexa LIOK

PRl pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WX B TEJIO BPALICHUS

13 [TonsTre 06 06bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 O6Bé

EM TP, ROHyCd https://m.edsoo.ru/5513d87b
bu6mmorexa [IOK

15 O6Bé

BEM LIapa H IIOMWAL Chephl https://m.edsoo.ru/d189bde2
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHoIIeHNsI MEXy IUTOIAIIMHU bubnuorexa [JOK
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX https://m.edsoo.ru/810cf1eb
Tel

17 Konmponvnaa paboma no remam bubnuorexa [JOK

https://m.edsoo.ru/4a33a8ab




13 BekTtop Ha mimockocTH U B bubnunoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)eHne ¥ BBIYMTaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOPA HA YUCIIO bubmmorexa [TOK
P https://m.edsoo.ru/dee379eb
Pasnosxxenune BekTopa 1o Tpém
bubmuoreka [JOK
21 HEKOMILIaHApHBIM BekTopam. [IpaBuio
https://m.edsoo.ru/a28fd74e
napajuiesenumneaa
Pewrenue 3amau, cBA3aHHBIX C
. . bubnmoreka [JOK
22 MIPUMEHEHUEM TMPABUII JCHCTBUN €
https://m.edsoo.ru/5a827900
BEKTOpaMHU
3 KoopanHaTHO-BEeKTOPHBIN METOJT TIPU bubmuoreka [JOK
pEIICHUH TEOMETPHUUECKHUX 33124 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHasi cucTeMa KOOpIUHAT B
24 1 pOCT ZII:ICTBG Koopnunatsr Ef)eiTO a bubmmorexa [TOK
POCTpAHCTBE. ROOPA pa. https://m.edsoo.ru/48db7058
[Ipocreitmue 3a1aun B KOOpAMHATAX
)5 VYron mexay Bektopamu. CkansipHOE bubnmnoreka [JOK
IIPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yrioB Mex 1y NpsAMbIMU bubnnorexa [JOK
U IJIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
Konumponvnasa paboma no teme
27 "BekTopbl 1 KOOPJMHATHI B bubmmorexa [TOK
P " PA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHuEe, 0600IIeHNE 1
)3 cucreMmarusanus 3HaHui. OCHOBHEIE bubmuoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
bu6 OK
29 [ToBTOpEeHue, 06061IeHNE 1 nommotexa [

https://m.edsoo.ru/078cd184




cucreMatusanus 3Haduii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca

TUTAHUMETPUH
IToBTOpEeHME, 0000IIEHNE U
30 cucTeMaTU3alis 3HaHUH. 3agauu 1 Enbmorexa OK
H -2 https://m.edsoo.ru/7491efe(
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpeHUEe, 0600IICHNE 1
31 cucTeMaTH3alMs 3HaHUH. 3agaun 1 buGnnorexa [IOK
1 a https://m.edsoo.ru/4dffda97
IJIAHUMETPUHU U METOJIBI KX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1
1 cucreMaTtu3aius 3Hanuii. OCHOBHbBIE | bubmmoreka [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubmuoreka [JOK
33 U 7] 1
MO06a3 KORMPONbRAZ pavoma https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 06061IEHNE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




ITPAKTHYECKASA YACTD 11O ITIPEJIMETY

[Ipunoxenue 2 k pabodeit mporpamme

10 KUIACC
Ne ni/m Tema KOHTPOJIBHBIX padoT Hara
1 [Ipsimble U MIIOCKOCTH B IpocTpancTBe. [lapamiensHoCTh NPSAMBIX U IIIOCKOCTEH
2 [lepneHIUKYISIPHOCTD MPSMBIX U TIIOCKOCTEN
3 MHororpaHHuKu
4 OO6BbEMBI MHOTOTPaHHUKOB
5 HroroBas koHTpoIsIbHAs paboTa
11 KJIACC
Ne n/m TeMa KOHTPOJIbHBIX padoT Hara
1 Tena Bpamenus" u "O0beMbI TN
2 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE
3 HTorosasi KOHTpOJIbHAs paboTa




[Tpunoxenue 3 k paboueii mporpamme

YYEBHO-METOJINYECKOE OGECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

2.

3.

I'eomerpus. 10-11 xmaccel: yueb. mis obmeoOpa3oBar. opraHu3anuii : 6a3oBeiii u yriayon. ypoBuu / JI.C.ArtanacsH, B.®.Byry3os,
C.B.Kagomues u np.: — M.: [IpocBemenue, 2020r.

I'eomerpust. bazoserii ypoBens: 10 kiacc: yueOnuk / A.M. Mepamsik, J{.A. Homuposckwuii, B.b. Ilononckuit u np. — 3-e u3z., CTepeor. —
M.: Benrana-I"pad, 2020.

I'eomerpust. bazoBerii ypoBens: 11 kmacc: yue6Huk / A.M. Mep3msik, [{.A. HomupoBckwii, B.b. Ilononckuii u ap. — 3-e u3z., CTepeoT. —
M.: Benrana-I"pad, 2020.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

I'eomerpus. 10 kiacc : TexHoJOTrHMUecKue KapThl ypokoB no yueOHuky JI. C. Atanacsna, B. @. byry3oBa, C. K. Kagomuesa, 3. II.
[Toznsika, U. W. FOaunoii / aBT.-coct. I'. FO. KoBTyH. — Bonrorpan : Yuurens, 2017. — 199c.

A.B.®apxos.: KoHTpoabHbIe paboThl, TECTHI, JUKTAHTHI 110 reoMeTpuu K yueOHuky JI.C.AtanacsHa, B.®.byry3oBa.

3uB b.I'. 'eometpus. Junakruueckue matepuansl. 10 kinacc: 6a30Bwiid u npoduiabHbI ypoBHH. — M.: [IpocBemenue, 2011

Caaksa C.M., byry3oB B.®. I'eomerpus. [loypounsie pazpabotku.10-11 kmacesl: YueOHoe mocoOue amst o01ieoopa3oBaTeIbHbIX
opranuzaruii.- M.: [Ipocsemenue, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

NN

http://www.scholl-collection.ru

http://www.egeru.ru

https://resh.edu.ru/for-teacher

https://math-ege.sdamgia.ru/




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, MPSAMasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEUICHUU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarh MOHATHSAMH: TNapalieIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU JBYI'PAaHHOTO YIJia,
7.5 pedpo ABYTpaHHOTO yTiia, TMHEHHBINH YTOJI IBYTPAHHOTO yIJia, TpaycHas
Mepa JBYTPaHHOIoO yria
_p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPABUIIHLHBIA MHOTOTPAHHUK
77 Pacro3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajieNenuIe, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ¢ HAKJIOHHBIE TIPHU3MBI,
napaieenune/ibl)
79 OnepupoBathb MOHATUSMU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBSCHATH TPHUHILUIBI  MOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
211 Ctpouth ce4eHHss MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE TE€OMETPUUYECKUX BEIUYHH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSAHUN MEXAY IBYMSI TOUKAMH, OT TOYKHU [0 IPSAMOM, OT TOYKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHSASA HU3BCCTHBIC aAHAJIUTUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMUCA IIPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIONIIAJIM  TTOBEPXHOCTEH MHOTOTPaAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPbI

N3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
yepTexkax U PUCYHKAX

[Ipumensats reomerpuueckue (akThl JUIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIAroB pEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTellne MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUHU CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoJac nu

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHATH MONyuYeHHbIE 3HAaHHUSI HAa IPAKTUKE: aHAIM3UPOBAThH PeabHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYeCKU copMyIupOBaHHON npooIeMBbl,
MOJISIUPOBATh peajibHbIe CUTYaIllMH Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHHUEM T€OMETPUYECKUX MOHATHH U
TEOpeM, amnmapara anreopsl, pelaTh MPAaKTUYECKUE 3a7aui, CBI3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: IIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 UUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApPOBOI CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Ten BpalleHHUs,
' FEOMETPUUECKUX TeJl C MPUMEHEHNEM PopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy U
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIN TEJIO
BpallleHus
63 BbIUMCHIAT COOTHOIIEHHMS MEXIy IUIOMIAJAMH TMOBEPXHOCTEH U
' 00BEMaMHU TOJOOHEIX TEIT
. N3o0paxkars u3ydaemble (GUTYpPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTbH CEUEHUS Tel
BpallleHUs
W3Brekatb, WHTEPIPETUPOBATH M TPeoOpa3OBbIBaTh WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, TPEACTABICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumensTh TeoMeTpudecKue (PaKThl AT PEIICHUS CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOJIAralolluX HECKOJIBKO IIAaroB pEIICHUS, €CJIH YCIOBUSA
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJLIPHOC  MMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroil
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pematsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM HJIK aJITOPUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIM3UpPOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoIEcce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYallMd Ha SI3bIKE T'€OMETPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSCHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  IpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajulefibHble U CKpeluBaromuecs mnpsmbie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJ MEXKIYy MpPSAMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIIOCKOCTEW: MapaljiebHbIE IIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocreitmme mpocTpaHCTBeHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, IOCTpOCHUC Ce4YeHUI

7.3

[lepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIbHBIE U IEPIIEHAUKYIISIPHBIE K IITIOCKOCTH, PU3HAK
NEPIEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHAUKYIIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yIOJI, JIMHEHHBIM Yroia JABYyrpaHHoro yrmia. Ilepnenpukymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (PUrypbl Ha IUIOCKOCTh. [leprneHauKynsIpHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX  IUlockoctei. Teopema o  Tpéx

NEpNnCHAUKYJIApax

7.4

[TonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaH M OCHOBAHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTD NMpU3MBbl. [lapamienenunen, npsiMOYroJIbHbIN NapasuieaeuIe
u ero cpoucTsa. [lupamuna: n-yroapHas nupamMmuaa, rpaHd U OCHOBAaHUE ITUPAMHUJBL,
OOKOBasi W IMOJIHAS MOBEPXHOCTh NMUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUAA.

DIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUE




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAS NpU3Ma M MPAaBWIbHAS MNUPAMHIA,
IIpaBWJIbHAs TPEYrojibHas NMUpaMuAa U IPaBWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

CummeTpuss B TPOCTPAaHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NApaUICICIUIIEIaX, TPABUIBHBIX

MHOI'OrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOW IOBEPXHOCTH U IOJHOMH IIOBEPXHOCTH TNPSAMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBECPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHWYeCKOoi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplIuHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHocTH cdeprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OTMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMMapayienienuneaa M ciueactsuss u3 He€. OO0BEM IMUIMHIpA,

koHyca. O0bEM mapa u rionaab chepbl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00hEMAMHU MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpAuMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElIEHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/ielIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, 0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHMBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMU Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OMCaHUs pealbHbIX IMPOLECCOB U ABJICHUN U IPU PELICHUH
3ajjay, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX NPEAMETOB; YMEHHE
OIepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HAaTypalbHON CTETEHHU, CTETIEeHb
C palMoOHAJIBHBIM  TIOKa3aTelleM, CTeNeHb ¢  JICHCTBUTEIBHBIM
nmokasareneMm, JiorapudM 4UYUCIA, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYII0, pPAlMOHAIBHOE YHCIIO,
HppaloOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  ILIENBIX,
palioHaIbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMEHbIITNN 06IIII/II\/II JACIUTCIIb U HAMMCHBIICC
oOmiee kpaTHoe, anropuT™M EBKina mpu pemieHuu 3agad; 3HaKOMCTBO C
pasiInYHbIMU IIO3UITMOHHBIMHU cucreMamMm CUUCIICHUA, YMCHHC
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606pa3OBaHI/I$I BI:Ipa)KCHI/Iﬁ cO
CTEMeHsAMH M JorapudmMaMu, mpeoOpa3oBaHUsi IPOOHO-PAIIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE ONCPUPOBATH IMOHATHAMHA: MOCJICIOBATCILHOCTD,




apudmeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yOBbIBamoIIasi TEeOMETpPHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M0CJIEI0BATEILHOCTH, B TOM YHUCIIE C IOMOIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpulia 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HAMMEHbIIee 3HAYCHUS
(GYHKIMU HA TPOMEXYTKE, HepepbIBHAs (DYHKIIMSA, aCUMIITOTHI Ipaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIE 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJHYIO Ul HCCIeAOBaHUS (GYHKIH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIWE 3HAUYE€HUS (YHKUUN; CTPOUTH
rpauKi MHOTOUYIEHOB € HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaJINW3a; MPUMEHATh NPOU3BOAHYIO Ui HAXOXKAECHUS HAWIy4dlIEero

pE€IICHUA B INPHUKIAJHBIX, B TOM YHCJIC COHAIbHO-DKOHOMHUYCCKHUX M




$U3UYECKUX 3a/ladax; HAXOJUTh IIOMAId U 00bEMBI (DUTY C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKUWH, JTUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTH TpadUKU H3YyYCHHBIX (YHKLIWH, BBIIOJIHATH MPeoOpa3zoBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU peIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rTpadukm QyHKOMA yIs
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ apaMeTpaMu; U300pakaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEIOBAThb IIOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; yMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeIuaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBaTh MH(GOpPMAIMIO, TMPEACTaBIEHHYI0O B TaliuIax, Ha
quarpammax, rpadukax, OTpaskarolly0 CBOWCTBA PeabHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUarpaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguyueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAOJIOAEGHUS C TOMOUIBIO JHarpaMm

paccerBaHMs U JUHEUHOU perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKTHI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYMHBI, (DYHKUMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO PpaCIpECIICHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TMPUBOIUTH MPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWU, YHUCIO TMEepecTaHOBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSTh KOMOUHATOPHBIE (DAKTHI M PACCYKACHUS TS PeLICHUS 3a7aY;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue omnepupoBaTh IOHATUSAMHU: TO4YKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH Yrou,
JBYTPaHHBIA yroji, TPEXTPaHHBIM YroJl, CKpPELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pellleHnn 3a1a4 U3ydeHHble (aKTbl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKhe MOJENH C IOMOIIbI0 TE€OMETPUUECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAb (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTb
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, IIomaas cepsl, MIomanb
MOBEPXHOCTU TMHMPaMHJIbI, TPU3MBI, KOHYyCa, IWIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienumneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIMHIpA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHl U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHns n3y4aeMbIX (GUTyp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBaxX M NpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NUYHBIM TPU3HAKaM, BBIIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUSI
IpH PEIICHUU 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroi, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATHHOMN JKH3HH;, YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb Cepsl;
00BEM KyDOa, MPSIMOYTOJBHOTO MapaijiesienuIeaa, MUPaMUIbl, TPU3MEI,
WIMHApPA, KOHYycCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

1oJI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPJIMHATBI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCJIO, Pa3iokKEeHHE BeKTopa Mo Oas3ucy,
CKAJIIPHOE IIPOMU3BEIEHUE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXAY
BEKTOPAaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIN METOJ
JUIA pelleHHs TeOMETPUYEeCKMX 3ajJady W 3ajady JApPYruxX Yy4eOHbIX
IIPEAMETOB

YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3a/lauu;
NIOHVMMAHHAE 3HAYMMOCTM MAaTEMAaTHUKM B W3YYCHHH TPUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHWH; YMEHHE pPAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCHUMCKOM W  MHPOBOU




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCET
1o Pammonanbhple uncia. OOBIKHOBEHHbIE M JECATUYHBIE JpPOOH, MPOLIEHTHI,
' 0eCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. JencrBus c
' apu(pMeTUYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
L4 Crenenp ¢ nenbiM mnokasareneM. CrTeneHb ¢ palUMOHAIBHBIM ITOKA3aTEJIEM.
' CBoiicTBa CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JleiicTBUTENbHBIC YHUCTA. APUPMETHYCCKHE OINEPAMA C JICHCTBUTECIBHBIMHU
1.7 yuciaamu. IlpuOnukE€HHBIE BBIYUCIEHHS, IMpaBUia OKPYIJIEHHs, MPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeobOpazoBanme BeIpaKeHUN
1.9 KommiekcHele uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumnoHnanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C TapaMeTpamMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpapuKH




OyHKIUA, crocoOsl 3ananusa GyHkuun. ['paduk Gynkmuu. BzaumHao oOparHbie

>l ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHWH ¢ynHkumu. Hymu ¢yHkuuu.
39 IIpomexxyTku 3HAaKONOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. HanGonpliee ¥ HauMeHbIIee 3HAYEHUE
(GYHKLIMN Ha IPOMEXYTKE
13 Crenennas QyHKIMS ¢ HATypaJdbHBIM W IICNIbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-0i CTEIICHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 IToka3zarenbHas u sorapudmuueckas GyHKIHNU, X CBOMCTBA U TpaduKu
3.6 Touku paspsiBa. AcuMnTorsl rpadukoB ¢yHknuil. CpoiicTBa GyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIEOBATEILHOCTEN
38 Apudmernueckass M reoMmerpudeckas mporpeccu. DopMmyna  CIO0XKHBIX
' IIPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIUN
[IpumeneHne NpPOM3BOAHON K HCCIEIOBAaHUIO (PYHKIUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxokaeHne HanOoNbLIIero U HaMMEHbIIEro 3HaYeHUs (PYHKIUU
Ha OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHosxecTBa 1 JIOTUKA
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 KoopauHaTs! 1 BEKTOPHI
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