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MNOSICHUTEJIbBHAS 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS IJisi O0YHaIOIIUXCS
10 —11 xmaccoB pa3pabortana Ha ocHOBe DenepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeAHEero oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHMH,
NPEABSBISIEMbIX K MaTeMaTH4ecKOMy OOpa30BaHMIO, M TPAAUIMHA POCCUHCKOrO 0Opa30BaHHMSL.
Peanmsanuss  mporpamMmbel  oOecrieuMBaeT — OBJAJACHHE  KIIOYCBBIMH  KOMIICTCHIUSIMHU,
COCTAaBJIAIOIIMMH OCHOBY IUIA CaMOpa3BUTHA W HCIIPCPBIBHOTO 06pa303aHI/151, OEJIO0CTHOCTD
OGH.[CKy.]IBTypHOI‘O, JIMYHOCTHOI'O U ITO3HABATCIILHOI'O Pa3BUTHA JINYHOCTHU 06yqafonmxca.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpeAHEro oOImero ooOpa3oBaHUs
00yCJIOBJI€HAa NPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX U MPEIMETHBIX pPEe3yJIbTaTOB
00y4eHMs T€OMETPUM B HAlpaBJIECHUU JIMYHOCTHOIO Pa3BUTUS OOydaromuxcs, GopMHpPOBAHUA
(GYHKIMOHATHPHOH MaTeMaTHYeCKOW TPaAaMOTHOCTH, W3YYEHHS JPYTHX YYE€OHBIX TUCIMILIHH.
Pazputue y oOydaromuxcs NpaBUIBHBIX MPEACTaBICHUH O CYIIHOCTH M IPOUCXOXKJIECHUU
TeOMETPUUECKUX a0CTPaKLMH, COOTHOILEHUH PEalbHOTO U UJCAIbHOIO, XapaKTepe OTPAXKEHHS
MaTE€MaTHYECKOW HAyKOM SIBJICHUH U IIPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MaTeMAaTHYECKOTO MOJEIUPOBAaHUS B HAy4YHOM IIO3HAHUUM U B IIPAKTUKE
CIOCOOCTBYeT (OPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS YUaIMXCS, a TakKe KadyecTB
MBILUIEHUS], HEOOXOAUMBIX JUIs aJJalTAIlli B COBPEMEHHOM OOIIECTBE.

I'eomeTpust siBisieTcss OOHUM W3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXKHOCTh HM3YYCHHS KaK TUCIHIUIMH €CTECTBEHHO-
Hay4YHOW HAIIPaBJIEHHOCTH, TaK U T'yMaHUTAPHOM.

Jlornyeckoe MbIlUIeHHE, (HOPMUPYEMOE NpPU HM3YyYEHHH OOYYAIOUIUMHCS MOHATHHHBIX
OCHOB T€OMETPUM M IIOCTPOCHUM ILEMOYKM JIOTMUECKUX YTBEPXKIECHUNH B XOJ€ pELICHUs
TreOMETPUYECKUX 3aJady, YMEHHE BBIIBUTaTh U OINpPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS NIPU PELIEHMH 337ad €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpUEeHTUPOBAThCS B NPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTax AesTenbHOCTH dYenoBeka. OpHeHTalus 4eaoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE00X0/MMOE YCIOBHE €ro COLMAIbHOrO OBbITHA, (popMa OTpa)keHUs OKpYXKAroIero Mupa,
yCJIOBHE YCHEIIHOrO IIO3HAaHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JAEHCTBUTEIHHOCTH.
OnepupoBaHue POCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI y4eOHON U TPYA0BOI
NeSTeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAdyecTB, IMOATOMY aKTyalbHa
3aa4a (popMHUpPOBaHUS y OOYYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOro MBINUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MpPaKkTHYECKON
JESATENBHOCTH 110 MHOTMM HaIIPABJICHUSIM.

Ienb ocBoeHMs porpamMMbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUECHHS
— o0meoOpa3zoBaTeabHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYYaOLIMXCs uepe3 olecreueHue
BO3MOKHOCTH MPHOOPETEHUsI M HCIOJIb30BAHUS CUCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUN U
NecTBUH, crienU(pUUHBIX T€OMETPHH, BO3MOXKHOCTH YCIEITHOT'O MPOAOIIKEHHUsT 00pa30BaHUs 110
CIELMAIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM HCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeJHa3HaueHa JUIsl O0YyYaroluxcs
CpeIHEH IKOJIBI, HE UCIIBITHIBABLIMX 3HAYUTENBHBIX 3aTPYJHEHUI Ha YPOBHE OCHOBHOTO



obmero obpaszoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0ure MaTeMaTH4ecKue YMEHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
HU3HU B COBpEeMEHHOM oO1iecTBe. Kpome 3T0ro, oHu UMEIOT BO3MOKHOCTbh H3yYUTh T€OMETPHUIO
6osee riryboOKO, €CITU B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npodeccnoHanbHOM e TEIbHOCTH.

JlocTuKeHue el OCBOEGHUS IPOrpaMMBbl 00eCTIeUrBaeTCs PEIIEHUEM COOTBETCTBYIOLIUX
3agad. [IpuopuTeTHRIMU 3aJa9aMi OCBOCHHUS Kypca «l eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBIISIOTCS:

¢ (hopMUpOBaHKE MTPEICTABICHHS O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYpPhI U OCO3HAHHE

€¢ B3aMMOCBSI3U C OKPYKAIOLIM MUPOM;
¢ (hopMUpOBaHUE MTPEICTABICHHS O MHOTOTPAHHUKAX U TeJlaX BpPAIICHUs KaK O
BKHEHIINX MAaTEeMAaTUYECKUX MOJEIISX, TO3BOJISIFOIIMNX ONUCHIBATh U U3Y4aTh Pa3HbIe
SIBIICHHSI OKPY’KAIOLIETO MUPA;

¢ (hopMUpOBaHKE YMEHHsI pACIIO3HABATh HA YepTexkKax, MOJEISIX U B peaTbHOM MHUpE
MHOTOTPaHHUKU U TeJia BPALICHHUS;

® OBJIQ/ICHUE METOJJaMH PEILCHHS 3a/1a4 Ha MTOCTPOCHUS Ha N300PaKEHHIX
MIPOCTPAHCTBEHHBIX (DUTYD;

¢ (hopMUpOBaAHKE YMEHHSI ONIEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOTpaHHUKAX U
TeJax BpallleHUsl U X OCHOBHBIMH CBOMCTBaMHU;

® OBJIaJICHUE aJITOPUTMAMHU PEIICHUSI OCHOBHBIX THIIOB 33]1a4; (OPMUPOBAHUE YMEHUS
MIPOBOJIUTH HECJIOKHBIE JOKA3aTEIbHbBIC PACCYKACHUS B X0/I€ PELICHUS
CTEPEOMETPUICCKUX 3314 U 33/1a4 C TPAKTUIECKUM COZCPIKaHUEM;

®PA3BUTUC HHTCIUICKTYAJIbHBIX U TBOquCKHXCHOCO6HOCTeﬁ 06y‘{aI'OH.II/IXCH,
MMO3HABaTEIbHOM AKTUBHOCTH, UCCJICAOBATCIIbCKUX YMeHHﬁ, KPUTHYHOCTH MBIIJICHUSA

¢ hopMupoBaHre (HYHKIIMOHATHLHON T'PaMOTHOCTH, PEIEBAHTHOW T'€OMETPHUU: yYMEHHE
pacmo3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEIbHBIX KU3HEHHBIX CUTYallUSIX M MPH HU3YYEHHUU APYTUX YUEOHBIX INPEAMETOB,
MPOSIBIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyIHpoBaTh WX Ha S3bIKE
TeOMETPUM M CO3JaBaTh TE€OMETPUYECKUE MOJETH, MPUMEHSTh OCBOSHHBIN
reOMEeTPUUYECKUIN anmnapart AJsl pelieHus MPaKTUKO-OpUEHTUPOBAHHBIX 3a7ad,
WHTEPIPETHUPOBATH U OIICHUBATH MMOJTYYCHHBIE PE3YIIbTATHI.

OTnnuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYpC CTEPEOMETPUN
B Hauaje ero M3y4YeHHWs 3a7ad, pelIaeMblX Ha YpOBHE WHTYUTHUBHOTO TIO3HAHWS, U
OTpeNIe]ICHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJg HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOro " MPOCTPAHCTBCHHOI'O MBIINIJICHUSA, CTHMYJIHPYET IHNPOTCKAHUEC HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JAIBHENIIEMY U3YUEHUIO NTPEAMETA.

[Ipenmnourenue OTAAETCS HAMIAIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHus, TO €cCTb
TCOPECTUYCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBECHHOCTD HpeHMeTHO-HpaKTquCKOﬁ
NesSTeNbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTAaBICHUN Yy ydammxcsi B Kypce
CTEPEOMETPUH TIPOBOUTCS 32 CUCT PEIICHHS 33/1a4 Ha CO3/IaHHE TPOCTPAHCTBEHHBIX 00pa3oB U
3aad Ha OIEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHume oOpa3a MPOBOAMTCS C
OTIOPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKE 00Pa30M — B YCJIOBHSIX OTBICYECHUS OT HATJISITHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COACPIKaHusI.



OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U MJIOCKOCTU B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpPJUHATHI B IIpocTpaHcTBe». DopMHUpOBaHHE JIOTHYECKUX YMEHUH pacipeieisieTcss He TOJIbKO
[0 COAEP)KATENIbHBIM JIMHHUSAM, HO W IO ToaaM OOydeHHs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pPE3ylbTaTaM OCBOCHUS
paboueii mporpaMMsbl, pacIpeIeICHHBIM 110 ToAaM 00y4YeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOObl  OBJAJEHHE TICOMETPUYECKMMHU TMOHATUSMH M  HaBbIKAMH  OCYIIECTBIISLIOCH
MOCIIEZIOBATENbHO M IOCTYNATENbHO, C COOJIIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAIUCH B OOIIYI0 CUCTEMY reéOMETPUYECKUX MPEACTaBICHUI 00yJyaronuxcs,
pacmupsist 1 yriayomsisi e€, 00pasys IpOYHbIE MHOXECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3zyuenue reomerpuun oTBoAMTCS 2 yaca B Heaelto B 10 kiacce u 2 yaca B Henento B 11
KJIacce, BCEro 3a JiBa roga o0y4enus - 134 yueOHbIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUSL CTEPEOMETPUH. TouKa, ImpsiMasi, III0CKOCTh, pocTpaHcTBO. [loHaTne
00 aKCHMOMaTHUYECKOM MOCTPOSHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE U
CKpeluBawomuecs mnpsMble. IlapamienbHOCTh HPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPAJUICNIIBHOCTh TPEX MPSAMBIX; NapaJUICIbHOCTb
NpsAMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH; Yrojl MEXIYy HIpSIMBIMH B
npocrpancTBe.  IlapamnenpHOCTh  MIIOCKOCTEH:  mapajuielbHble  IUIOCKOCTH;  CBOWCTBa
napajuleNibHbIX IIockocTel. [Ipocreiinye npocTpaHCTBEHHbBIE (GUTYPHI Ha TNIOCKOCTH: TETPAdIp,
KyO, apajuiesienumnen; NoCTpOeHUE CEYEHUH.

[lepneHquKyISIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHAUKYJSpPHbIE MpsSMbIE B
IIPOCTPAHCTBE, MpsSMbIE MapajuleJibHble W MEPHEHAUKYJSIPHbIE K IUIOCKOCTH, IPHU3HAK
NEePHIEHIUKYISIPHOCTA IPSAMOM M IJIOCKOCTH, TEOpemMa O NpsIMOM MNepHeHAUKYISIPHOM
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJd MEXKAY NPSIMOM U IJIOCKOCTBIO; ABYTPAHHBIN yroul,
JUHENHBIA yron AByrpaHHoro yria. lleprneHaukyiasp U HakJIOHHBIE: PacCTOSTHUE OT TOYKH J0
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM A0 TUIOCKOCTH, NpOeKUus (UTypbl Ha IJIOCKOCTb.
[lepneHuKyISIPHOCTD IJIOCKOCTEN: MPU3HAK MEPIECHIUKYISIPHOCTH ABYX IIOCKOCTel. Teopema
0 TPEX NEePIEeHIUKYIsApax.

MHOrorpaHHuKHa

IloHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas npu3mMa; rpaHu
Y OCHOBAHHUS NMPHU3MBI; MIpsIMasi U HAKJIOHHAs MPU3Mbl; OOKOBas M TOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN Mapaijenenunen u ero cBoiicrsa. [lupamuna: nN-yronbHas
nUpaMua, TPAaHU W OCHOBaHWE MNHUPAMHJIbI; OOKOBas W TMOJIHAS TOBEPXHOCTh MUPAMMU/IBI;
MpaBUjibHAasd W YCEUCHHAas MHUpaMUJa. OIJIEMEHThl MpuU3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKU: IMOHSITHE MPAaBUILHOTO MHOTOIPAaHHUKA; MpaBUjIbHAs MpU3Ma U IpaBHIIbHAS
MMpaMuia; MpaBUiIbHAs TPEYrojbHas MUpaMuaa U MpaBUIbHBIN TeTpadap; kyo. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, Jojeka’ap U ukocadap. CedeHHs HpU3MBI U
MUpaMHJIbI.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH.
DNeMEHThl CUMMETPHUH B TUpaMUAax, Napajjieienuneaax, IpaBuibHbIX MHOTOIPAHHHUKAX.

Brruucnenue 35eMeHTOB MHOTOTPAaHHHUKOB: peOpa, auaroHanu, yriel. [Liomans 60koBoi
MIOBEPXHOCTU U TIOJHOM IOBEPXHOCTH NPAMON MNPHU3MBI, IUIOMIAAb OCHOBAHMM, Teopema O
OOKOBOW TOBEPXHOCTU NPsIMON Tpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH
NPaBUIBHOM NMUpaMubl, TeOpeMa O IUIOMAAN yceuCHHOH mnupamujbl. IlonsTHe 00 oObEMe.
OO0BEM nupaMubl, MPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.



11 KJIACC

Tesna Bpamenus

[Hunmuuapudeckass MOBEPXHOCTb, OOpa3ylolIUe IMIMHAPHYECKOW TOBEPXHOCTH, OCh
MWINHAPUYECKON oBepxHOCTH. LIumuHp: ocHOBaHUs U OOKOBask MOBEPXHOCTH, 00pasyromas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3ylolne KOHMYECKOH MOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: OocHOBaHMe M BepiIuMHa, oOpasyiomias ¥ OCh; IUIOIMIAIb
OOKOBOW M TIOJHOH MOBEPXHOCTH. YCEUCHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUA U
OOKOBast MOBEPXHOCTb.

Cdepa m map: umeHtp, paaudyc, IuUameTp; IUIOMIAAb IMOBEPXHOCTH cdephl. B3ammnoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIouas cepsl.

N3o00paxkeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEépTKa UIMHApA U KOHYCA.

KomOuHnanmu Tenn BpanieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTIMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHasi B MHOTOTPAHHUK, UJIH TEJIO BpAILEHHS.

[Tonstue 00 o6beme. OcHOBHBIE CBoOiicTBa 00bEMOB Ten. Teopema 00 oObeme
MPSIMOYTOJIBHOTO Tapajijiesienunena u cieactsus u3 Hee. OObeM HmiMHIpa, koHyca. O0beM
mapa ¥ iomasib cepsl.

[lonobuble Tena B mpoctpaHcTBe. COOTHOIIEHMSI MEXAY IUIOIIAJSIMU IOBEPXHOCTEH,
00BbEMaMu MOOOHBIX TEIl.

Ceuenus umiauHAapa (MapauieNbHO ¢ MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY), CEUECHUS 11apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTBe. CliokeHue U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnokeHue BeKTOpa MO TPEM HEKOMIUIaHApHBIM BeKTopaM. IIpaBuio
napajuienenunena. Penienue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM NIPaBUII IEHCTBUI C BEKTOPaMHU.
[IpsmMoyronbHas cucrema KoopauHAaT B mpocTpaHcTtBe. Koopamnarsl Bektopa. IIpocreiimmue
3aJa4yd B KOOpAMHATax. YTroil Mexzay BekropaMu. CKalspHOE IPOU3BENECHHUE BEKTOPOB.
Brruncnenue yrioB Mexay NPSMBIMH U INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IPH
pelIeHnr TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OCBOECHMS IPOrpaMMbl ydyeOHOro mnpeamera «MaTemaTHKa
XapaKTEePU3YOTCS:

I'paxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTHIO TIPAKIAHCKOW MMO3UIMHM OOYdYaIOMIerocs KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 YJI€HAa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKLIMOHMPOBAHUS DPA3JINYHBIX CTPYKTYpP, SABIEHHH, MpoLeayp TIpakJaHCKOro oOliecTBa
(BBIOOpHBI, OMpOCHI M Ip.), YMEHMEM B3aUMOJECHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBHUHM € UX QYHKIHUAMHU M Ha3HAYEHUEM.

IlaTpuoTnyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM IPa)TaHCKOW UACHTUYHOCTH, YBAKECHUS K TPOILIOMY
U HaCcTOALIEMY POCCHUHCKOM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCHUICKHX MAaTEMaTUKOB M POCCHUHCKOM MAaTE€MATHYECKOW IIKOJIbI, K HCIOJBb30BAHUIO ATUX
TOCTIDKEHHUH B IPYTrUX HayKaxX, TEXHOJIOTHSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBECHHOI0 BOCIIMTAHMSA

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTBIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUSI, CBA3AHHOIO C MPAaKTUYECKUM IMPUMEHEHHUEM
JOCTUKEHUM HAyKH U JIEATEIbHOCTHIO YUYEHOI0; OCO3HAHHWEM JIMYHOTO BKJaJa B IOCTPOEHUE
YCTOWYMBOTO Oy TyIIETroO.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKJIIOYas ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pELICHUH, pacCyXIeHUH; BOCHPUUMYHMBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHI0 yMEHMsI TMPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOro M Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pPOBBIO
(3mopoBoe mHTaHuE, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OTHbIXa, peryispHas (Qu3nueckas
aKTUBHOCTb); (DU3MUECKOr0 COBEPUIEHCTBOBAHHUSA, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYHy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; MHTEPECOM K Pa3IMYHBIM
cepam mpodecCHOHATBHON J1eATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M e¢ NMPHIOKEHUSIMH,
YMEHHEM COBeplIaTh OCO3HAHHBIN BBHIOOP OyAylieil mpodeccun U peaan3oBeIBaTh COOCTBEHHbBIE
KU3HEHHbIC IUIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHMIO U
caM000pa30BaHUI0 HA MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pElIeHNH MPAKTUYECKUX 3a7a4 MaTeMaTHueCKO HalpaBIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYIbTYPbl, MOHUMAHHUEM BIUSHUSA COLMAJIBLHO-
SKOHOMMUYECKUX IIPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
rJI00aTbHOTO  XapakTepa HKOJIOTMYECKHX  MpoOiieM; OpHUeHTaluel Ha  NpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUW Ui pelieHHs 3a7ad B 00JacTH OKpYKarollel cpefbl, TUIAHUPOBaHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUAN JJI OKPYKAIOILEH CPEIbI.



IleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKU, TOHUMAaHUEM MAaTeMaTHYECKOW HAyKH Kak cqepsl
YEJIOBEUECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUYMMOCTH JUISl Pa3BUTHS LIMBUIIN3ALINY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKH W MAaT€MaTUYECKOW KyJIbTypOM Kak CpEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYID M  HCCIIEJOBATEIbCKYI JI€ATENbHOCTh
VHJIMBHU1yaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS MIPOrpaMMbl ydeOHoro npeameta «MaTemaThka
XapaKTepU3yIOTCSl  OBJAJCHHUEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicmBUAMU,
VHUBEPCAIbHULIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2YIamUEHbLMU
Oelcmeusimu.

1) Vuusepcanvnovie noznasamenvmsle oeticmeus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yuaowmuxcs (0ceoeHue mMemooo8 NO3ZHAHUS OKPYHCAIOULe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

Ba3oBble joruyeckue aeiicTBus:

® BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA MAaTEMaTHYECKIX OOBEKTOB,
MOHATHIA, OTHOIIICHUN MKy MOHATUSAMU; (POPMYIIHPOBATH ONIPEICIICHUS TTOHITHIA,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaccu(UKaIK, OCHOBAHUS i1 0000IIEeHUS
Y CpaBHEHHUSA, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3a;

® BOCTIIPUHUMATh, (OPMYIUPOBAThH U MPE0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIEC U 00IINE; YCIOBHBIE;

® BBISIBIISITH MAaTEMATHIECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3U U POTUBOPEUNS B (PaKTax,
JTAaHHBIX, HAOJTFOICHUSX M YTBEPKICHUSIX; TIPEIaraTh KPUTCPUH JIJISl BBISIBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

® JICNIaTh BBIBOJIBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U MHIYKTHBHBIX
YMO3aKITIOYeHNH, YMO3aKIIIOUSHUI TI0 aHAJIOTHH;

¢ [IPOBOJIUTH CAMOCTOSITENIEHO JTOKA3aTeIhCTBA MATEMAaTHUECKUX YTBEPKIACHHUHN (TIPSIMBIE
OT MIPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIUIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXK/ICHHUS U BHIBO/IBI;

e BIOMpaTh c11oco0 penieHus yaeOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CAaMOCTOSITETFHO BBIACIEHHBIX
KpUTEPHEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

®  UCIONB30BAaTh  BOMPOCHI  KaK  HUCCIENOBATENbCKUA  HMHCTPYMEHT  TO3HAHUS;
(dhopMynpoBaTh BOMPOCH], GUKCUPYIOIINE MPOTUBOPEUUE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3HUIIHIO,
MHEHHUE;

¢ [IPOBOJUTL CaMOCTOATCIILHO CHJIaHI/IpOBaHHHﬁ OKCIICPUMCHT, UCCIICAOBAHUC T10
YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO O6’bCKTa, SIBJICHUS, TIpOLECCa,
BBISBJICHUIO 3aBUCUMOCTEH MCXOy O6’B€KTaMI/I, SABJICHUSAMM, ITPOLECCAMU;



® CaMOCTOSTENILHO (POPMYITUPOBATH 000OIIEHNUS ¥ BBIBOJBI IO PE3yIbTaTaM MPOBEIACHHOTO
HAOJI0ICHNsI, KICCIICI0BAHMUS, OIICHUBATh JOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M 00OOILIEHUIH;

® [[POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTAThH MIPEANOIOKEHHS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

® BBISIBJIATH J1e(DULUTHI HH(OPMALIUHY, JaHHBIX, HEOOXOAUMBIX ISl OTBETa HAa BOIIPOC U JUJIsS
pellIeHus 3a/1a4u;

¢ BEIOMpaTh MHPOPMALIHIO U3 UICTOYHUKOB PA3TUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U POPM
MpEeACTaBICHUS;

® CTPYKTYpUPOBATh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMUHBIX hopMax,
WUTIOCTPUPOBATH TpadUuECcKH;

® OIICHUBATh HAJICKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHnueepcanvhvle KOMMYHUKamMuGHble 0elicmausi, 00ecneyusaronm chopmuposaHHocmy

COYUANBHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0wmenne:

® BOCIIPUHUMATH ¥ JOPMYITUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUAMHU H LIETSIMU
OOIIeHMSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, J1aBaTh MOSICHCHHS 110 X0y PEIICHHS 3a/1a4l, KOMMEHTHPOBATh
MOJIy4YEHHBIH Pe3yNbTaT;

® B X0/1€ 00CYXKJIEHHs 3a/1aBaTh BOIPOCHI 110 CYILECTBY 00CYX/1aeMON TeMBbI, TPOOIEMBI,
pelaeMoil 3a1a4u, BbICKa3bIBATh UJIEH, HAIIEJICHHBIE HAa TIOUCK PEIICHHUS;
COIIOCTABJIATh CBOU CYXJICHHUS C CYXKACHUSIMH IPYTHX YYaCTHUKOB JIMajora,
OoOHapy>KUBaTh pa3IM4yie U CXOJICTBO MO3ULIUHI; B KOPpEeKTHOU opme popMyTupoBaTh
pa3HoIJIacHsl, CBOM BO3PAKEHMUS,;

® [IPEJICTABIISITh PE3YNIbTATHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIEA0BaHNUA, IPOEKTa;
CaMOCTOSITENTLHO BBIOMPATH (hOpMAT BHICTYIUICHHUS C YIETOM 33724 MPEe3eHTAINH U
0COOEHHOCTEH ayAUTOPUH.

CoTpyannuecTBo:

® [IOHMMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOThI IPU
pPEIICHUHA y‘—Ie6HBIX 3aaa4; IpUHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTraHMU3aIMI0 COBMECTHOM paboThI, paclpeaensTh BUABI padOT, JOTOBAPUBATHCS,
00CyX1aTh MPOIECC U pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4aCTBOBATh B IPYMIOBBIX opMax paboTsl (00CyKaeHUS, 0OOMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U UHBIE); BBIMOIHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU JICUCTBUS
C IPYTHMHM YJ€HAaMU KOMaH/Ibl; OIICHMBATh KA4e€CTBO CBOETO BKJIA/Ia B OOIIHI MPOIYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YyUACTHUKAMU B3aMMOCHCTBHSI.
3) Vuueepcanvnoie pecynamuensvie oeticmausi, obecneuusarom Gopmuposanue cCmvlcio8blx
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.
Camoopranmu3anmus:



® COCTABJIATD IJIaH, aJITOPUTM PCIICHUA 3aaa4H, BLI6I/IpaTB croco0 pemcHuAg C y‘léTOM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH H
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOW MH(MOpMAITUH.
CaMOKOHTPOJIb:

® BJIQ/ICTh HABBIKAMU TO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIITACMBIX JICHCTBUIN
Y MBICTUTENbHBIX IIPOIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCO0AMU CAaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTATA PELICHUS MaTEMAaTUYECKON 3a/1a4u;

® [IPEABUACTD TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTH IIPHU PEIICHUHN 3aJa4l, BHOCHUTDb
KOPPCKTHUBBI B ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€JIBCTB, JaHHBbIX, Haf/'II[eHHBIX
OI_HI/I6OK, BBIABJICHHBIX pr,HHOCTeﬁ;

® OLICHUBATh COOTBETCTBUE PE3YJbTaTa IENU U YCIOBHUAM, OOBSICHATH PUYNHBI
JTOCTIIKEHUS UM HEJOCTHKEHHS PE3Yy/IbTaTOB JESITEIbHOCTH, HAXOIUTH OIINOKY,
JlaBaTh OLIEHKY IPUOOPETECHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, IIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IIPU PELIEHUH T€OMETPUUYECKUX
3ajau.

OnepupoBaTh NOHATHUAMHU: MApPALIENbHOCTh W MEPHEHAUKYISPHOCTh MpPSMBIX U
IIJIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacnoioKeHNE IPSIMBIX U IUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh NOHATUSMU: JBYIPAaHHBIN YroJl, TpaHH JBYIPAHHOIO yria, pedpo
JBYTPaHHOIO YIJIa; JUHEWHBIA yroJl IBYTPaHHOIO YIJIA; IpajyCHas Mepa JBYTPaHHOIO YIJIa.

OnepupoBath MOHATHUSAMH: MHOTOIPaHHUK, BBITYKJIBIM U HEBBIMYKJIbII MHOTOIPaHHUK,
2JIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHHUK.

PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (ITMpamMHia; MPU3Ma, HMPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMA JUId  KJIACCH(PHUKALUU
(BBINIYKJIbIE M HEBBINYKJIbIE MHOTOIPAaHHUKH; NPAaBUJIbHbIE MHOTOTPAaHHUKHU; TNpPSMbIE U
HAKJIOHHBIE MPU3MBbI, TapaJIIeIICUIIE bl ).

OnepupoBarh NOHATHAMU: CEKYIIasl INIOCKOCTb, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YSI METO]] CIIE/IOB.

Crtpouth ceuyeHus: MHOTOIPaHHUKOB METOJIOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HaXOXKAEHHE FEOMETPUUECKUX BEJIMYMH 10 00pa3aM Win alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJIUTUYECKUE METOJbl MPU PELIEHWH CTAaHJAPTHBIX MaTEMATHYECKUX
3a/1a4 Ha BBIUMCJIIEHUE PACCTOSHUN MEXIy JBYMS TOYKaMH, OT TOYKU A0 NPSIMOH, OT TOYKU 0
IJIOCKOCTH, MEXKAY CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.

Pemarsb 3a1aun Ha HaXOXKAEHHE TEOMETPUUECKUX BEJIMYMH 10 o0pa3laM Win alropuTMam,
MIPUMEHSISI U3BECTHbIE AaHAJIMTUYECKUE METOJIbl MPU PEUIeHUHM CTaHJIAPTHBIX MaTeMaTHYEeCKHX
3a/lad Ha BBIYUCIIEHHWE YIJIOB MEXJY CKPEIIMBAIOIIMMUCA MPSAMBIMU, MEXAYy HpsIMOH U
IUIOCKOCTBIO, MEXKAY MJIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.



Boeruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpaAMHUIA) C
MpUMEHEHHEM (OPMYJI;, BBIYHCISATH COOTHONICHHS MEXAY IUIOIMAIIMU TOBEPXHOCTEH,
00bEMaMU MOI00HBIX MHOTOTPAaHHHUKOB.

OnepupoBarh TOHATHUSIMHU: CHUMMETPUS B MPOCTPAHCTBE;, IICHTP, OCh W IUIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensiTh reomerpudeckne (aKThl IS PEIICHUS CTEPEOMETPUYCCKUX — 3ajad,
MIPEIIOJIATAIONINX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBHS NPUMEHEHHUS 3aJaHbl B SBHOM
dhopwme.

[IpuMeHsITh TpOCTEHIIME MPOTPAMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHHKAI[MOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUSCKUX 3a7ad.

[IpuBoAMTH TIpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTCH B TPHUPOJAC U IKHU3HH,
pacro3HaBaTh MMPOSIBIICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh TIONyYeHHBIC 3HAHUS HA NMPAKTUKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU U
NPUMEHSTh  M3y4YCHHBIC T[OHATHS B  TIPOLECCE TOUCKA  PEUICHUS  MaTeMaTUYeCKU
chOpMyIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATH PEATbHBIC CUTYAIlUd HA SI3BIKE TCOMETPHH,
HCCIICIOBATh TIOCTPOSHHBIC MOJCINA C HCIIOJIb30BAHHEM T'€OMETPUYCCKUX IOHSATHH M TEOpeM,
amrmapara aireOpbl; peraTh NPaKTUYeCKUE 33a49H, CBSI3aHHBIC C HAXOXKICHUEM F€OMETPUICCKUX
BEJIMYHH.

11 KUIACC

OnepupoBatb MOHSITUSIMHU: WIHHIpUYECKast MOBEPXHOCTb, oOpazyromiue
[WJIAHIPAYECKON TTOBEPXHOCTH; IIMIIMH/P; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHUIECKOU
MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

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

OOBACHATDH CIIOCOOBI TTOJTYUYECHHSI TEJT BpAI[CHUS.

KnaccudumnupoBats B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmnepupoBath MOHATUSMHE: IAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BEICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBAHUE IIAPOBOI0O CIIOS, BBICOTA MAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 005EMBI U TIOIMIAIN TTOBEPXHOCTEH TEN BPAIICHUS, TEOMETPUUECKUX TEI C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHATUSIMHI: MHOTOTPAHHUK, BIIUCAHHBIN B chepy U OMUCAHHBIA OKOJIO
cdepsr; chepa, BEcaHHasi B MHOTOTPaHHUK FITH TEJIO BPAIICHUSI.

BBIYHCIATE COOTHONICHHST MEXY IUTOIAISIMU TTOBEPXHOCTEH W 00BEMaMU TOIOOHBIX
TeN.

N306paxats u3yyaembie GUTYphl OT PYKH U C IPUMEHEHUEM ITPOCTHIX YEPTEIKHBIX
WHCTPYMCHTOB.

BrInmonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UECHHUS TE€J BPAIICHHUS.

W3Bnekarh, MHTEPIIPETHPOBATH U MMPEOOPA30BBIBATH HHGOPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMEeTPUUYECKUX UTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX.

OnepupoBatrh MOHATHEM BEKTOP B POCTPAHCTBE.



BBITIONTHATE TEWCTBHS CIIOKCHHS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKECHHUS BEKTOPA
Ha YHCII0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[TpuMeHsITh MpaBUIIO apasuIeIeIHIe 1A,

OnepupoBaTh MOHATHSAMHU: JEKAPTOBBI KOOPIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpa, PAaBCHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOpA, yrojl MEXIy BEKTOpaMH, CKaJSPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HAa YHUCIIO, YTOJI MKy BEKTOPAMH,
CKaJISIPHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPABHECHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpuMeHsITh reoMeTpuveckre (akThl JUIS PEIICHHUS CTEPEOMETPHUYCSCKUX  3ajad,
MPEJIITOJIAraroIMX HECKOJIBKO IIIArOB PEIICHUs, €CJIM YCIOBHS HPHUMEHEHUS 3a/laHbl B SBHOMU
dbopme.

Pemarp mpocreiinme reoMeTpuYeCcKre 3a/1a4u Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/1a.

Pemate 3amaur Ha JOKA3aTeIbCTBO MAaTEMATHYECKHUX OTHOIICHHMH U HaXOKICHHE
TEOMETPHUYECKUX BEIUYHH 110 00pa3laM WIH aJIrOPUTMaM, IPUMEHSST U3BECTHBIC METOIBI MPHU
pEIICHNY CTAaHIAPTHBIX MaTEMATHYCCKHX 3aJ1ad.

[TpuMeHsITh TIPOCTEHIIME MPOTPAMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPECOMETPHICCKHX 3a]1a4.

[IpuBOMUTE, TpPHUMEPHI MAaTEMAaTHYCCKMX 3aKOHOMEPHOCTEH B TIPUPOJE U IKHU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsITh TIONyYeHHBIC 3HAHUS HA NMPAKTUKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU U
MPUMEHITh W3YYCHHBIC TIOHSATHS B  TPOIECCE IOUCKAa  PEIICHUS  MaTeMaTHYeCKH
chopMyIUPOBaHHON MpOOIEMBbl, MOAECIUPOBATH pPEaTbHBIE CUTYAllUd Ha S3BIKE T€OMETPHUU,
WCCIIEIOBATh TIOCTPOSHHBIC MOJCIN C HCIOJIb30BAHHEM T'€OMETPHUYCCKHUX IOHSATHH M TEOPEM,
amnmaparta anreOpsbl; pemaTh MPaKTHYECKHe 3a/1a4M, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUYECKIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Huanoru, 6ecenbl, TBOPYECKUE
paboThl, IPOEKTHI
CIOCOOCTBYIOIIUE:

TOTOBHOCTH K TPYy, OCO3HAHHEM
[EHHOCTH TPYIOJIO0HS; HHTEPECOM
K Pa3JInYHBIM chepam
poeCCUOHAIBHON JEATEIHHOCTH,
CBSI3aHHBIM C MaTEMaTUKOH U €€
MPUIOKEHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIN BHIOOD
Oyayuieit nmpodeccun u
pean30BhIBaTH COOCTBEHHBIE
JKHN3HCHHBIC I1JIaHBI,

ITpsimble ¥ IIIOCKOCTH
B IIPOCTPAHCTBE.
[TapannenbHOCTH
MPSIMBIX U IIJIOCKOCTEN

12

https://resh.edu.ru/

https://fipi.ru/

Huanoru, 6ecenpl, TBOpUECKUE
paboThI, TIPOEKTHI
CIOCOOCTBYIOIITHE:

TOTOBHOCTHU ¥ CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUN
BCEl JKM3HU; TOTOBHOCTBIO K
AKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4
MaTeMaTU4YeCKOW HalpPaBIEHHOCTH.




[leprieH IUKYISIPHOCTD

IPSIMBIX U IJIOCKOCTEN

12

https://resh.edu.ru/

https://fipi.ru/

Juainoru, 6ecenpl, TROPUECKUE
paboThl, IPOEKTHI
CIOCOOCTBYIOLIHE:
c(hopMUPOBAHHOCTH POCCUHCKOMN
IPaKJaHCKOW MIEHTUYHOCTH,
YBaXXEHUSA K MPOLUIOMY U
HACTOSAIIEMY POCCUUCKON
MaTeMaTUKH, IICHHOCTHBIM
OTHOILIEHUEM K JOCTHUKEHUSAM
POCCHUICKHUX MAaTE€MaTUKOB U
POCCHUICKON MaTeMaTH4YeCKOM
LIKOJIBI, K UCTIOIb30BAHUIO 3THX
JIOCTH>KEHUH B APYTUX HAyKax,
TEXHOJIOTHSIX, chepax IKOHOMUKH.

Vel MeXy
NpAMBIMH U
IJIOCKOCTAMU

10

https://resh.edu.ru/

https://fipi.ru/

Juanoru, 6ecepl, TBOpUYECKHE
paloThI, MPOEKTHI
CITOCOOCTBYIOIIUE:
c(hopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWUS,
ATUYECKOI0 OBE/IEHNUS, CBI3aHHOTO
C MPaKTHUYECKUM MPUMEHEHUEM
JOCTHKCHUHN HAYKU U
JIeATETbHOCTBIO YUEHOT0;
OCO3HAHMEM JIMYHOTO BKJIa/a B
ITOCTPOEHHE YCTOWYNBOIO

Oymy1ero.

MHororpanHuKu

11

https://resh.edu.ru/

https://fipi.ru/

Huanoru, 6ecensl, TBOPUECKUE
paboThI, TPOEKTHI
CITOCOOCTBYIOIINE:




c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
0O0IIIECTBEHHOH NMPAKTUKH,
MMOHWMaHHUEM MaTeMaTUUYCSCKOM
HAYKHU Kak cepbl YeT0BeUECKOU
JEeSITETTLHOCTH, TAIIOB €¢ Pa3BUTHUS
M 3HAYMMOCTHU JIA pa3BUTUA
OUBUWIN3alIWHU,; OBJIAACHUCM A3BIKOM
MaTeMaTUKU U MaTeMaTHIeCKON
KYJbTYPOH KaK CPEICTBOM
NIO3HAHMS MHpPa; TOTOBHOCTBIO
OCYILIECTBIISATH TPOSKTHYIO U
UCCIIEJOBATEIbCKYIO IESTEIbHOCTh
WHIMBHUTyaIEHO U B TPYIIIE.

O0BEMBI

MHOT'OI'PpaHHUKOB

https://resh.edu.ru/

https://fipi.ru/

Huanoru, 6ecenpl, TBOpYECKUE
paboThl, IPOEKTHI
CIOCOOCTBYIOIINE:
c(hOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOTO MOBE/ICHNs, CBI3aHHOTO
C IPaKTHYECKUM MTPUMEHEHUEM
JIOCTHKEHUN HAYKU U
JIeATeTLHOCTHIO YICHOTO;
OCO3HAHHEM JIMYHOTO BKJIa/Ia B
ITOCTPOEHHE YCTOWYNBOIO
Oymy1iero.

HOBTOpeHI/ICZ CCUCHUA,

https://resh.edu.ru/

Huanoru, 6ecenpl, TBOpUECKUE




pacCToAHNA U YTIJIbI

https://fipi.ru/

paboThI, MPOESKTHI
CIOCOOCTBYIOIINE:
c(OPMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKU U
00IIeCTBEHHOH MPAKTHKH,
MMOHWMaHHUEM MaTeMaTHIECKOM
HAYKHU Kak cepbl YeTOBEUECKON
JIeSTENIbHOCTH, 3TAIOB €¢ Pa3BUTHS
Y 3HAYMMOCTH JUISl Pa3BUTHS
[UBHJIM3ALUH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U MaTeMaTHIECKON
KYJbTYPOH KaK CpEICTBOM
NIO3HAHMS MHPA; TOTOBHOCTBIO
OCYIIECTBIISITH TPOSKTHYIO U
UCCIIEIOBATEIbCKYIO IESTEIBHOCTh
WHIUBHUIyaJIbHO U B TPYIIIE.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

No
n/n

HaumeHnoBanue

pa3/iesioB U TeM

NPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie

padoThI

IpakTHyeckue

padoThI

JJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTeIbHbI
e

pecypchl

Buanl nessreJLHOCTH
o0yuarouuxcs ¢ yaeTom padoueit

nporpaMmmbl BOCIIUTAHUSA

Tena BpamieHus

22

https://resh.edu.ru/

https://fipi.ru/

Huanoru, 6ecepl, TBOPUECKUE
palboThI, IPOCKTHI
CIOCOOCTBYIOIIIHE:

TOTOBHOCTH U CITOCOOHOCTH K
MaTeMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHHUIO HA POTSKCHHH
BCEl JKU3HHU; TOTOBHOCTBIO K
AKTUBHOMY YYACTHIO B PCIICHUU
IPAKTUYECKHX 3aa4
MaTeMaTHYECKOM HAIPaBICHHOCTH.

O0BEMBI TEN

16

https://resh.edu.ru/

https://fipi.ru/

Huanoru, 6ecenpl, TBOPUYECKUE
paboTHI, MPOEKTHI
CIOCOOCTBYIOIIHE:
c(hOpMUPOBAHHOCTH
MUPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00ILIECTBEHHOM MPaKTUKH,
MMOHMMaHHUEM MAaTEeMaTHYECKOU
HayKH Kak c(epbl 4eT0BEUeCKOH
NeSATEeTLHOCTH, ITAlOB €€ Pa3BUTHSI
Y 3HAUUMOCTH JIsl pa3BUTHUS
[UBWJIA3AIIHT; OBJIAJICHHEM
SI3BIKOM MaTEMATHKHU U




MaTeMaTHUYECKOU KYyJIbTypOH KaK
CPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIISTh
IIPOEKTHYIO U HCCIIEI0BATENIBCKYIO
JEATEIIBHOCTh MHIMBUYaIbHO U B
rpyIIe.

Bexrops! n

https://resh.edu.ru/

Huanoru, 6eceqpl, TBOPUECKUE
paboThI, MPOEKTHI
CIOCOOCTBYIOIIHE:
c(hOpPMHUPOBAHHOCTH POCCUNCKOMN
Fpa)KI[aHCKOﬁ HUICHTUYHOCTHU,
YBaXXCHHS K IPOIIJIOMY U
HACTOAILLEMY POCCUUCKON

KOOPJMHATHI B 10 —
P https://fipi.ru/ MaTeMaTUKHU, LIECHHOCTHLIM

MIPOCTPAHCTBE
OTHOIIIEHUEM K JOCTHKECHUSIM
POCCHICKHX MaTEMaTUKOB U
POCCUICKON MaTeMaTH4YECKOU
IIIKOJIBI, K UCITOJIb30BAHUIO STHX
JOCTH>KEHHH B IPYTUX HayKax,
TEXHOJIOTHSIX, c(hepax IKOHOMHKH.
Huanoru, 6ecenpl, TBOPUECKUE
paboTHI, MPOEKTHI
CIIOCOOCTBYIOIIIHE:

IToBTOpEHME, o
TOTOBHOCTH K T OCO3HAaHUEM

0000111EHNE, https://resh.edu.ru/ PYAY

18 — EHHOCTH TPYIOITIO0WS;
cUCTeMaTHu3ausl https://fipi.ru/
. HWHTEPECOM K Pa3InYHBIM chepam
3HaHHI

npodeccnoHaNbHOM IeATENbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOMU U €€
MIPUIIOKEHUSIMH, YMEHUEM




COBepIIaTh OCO3HAHHBIN BHIOOD
Oynymiei npodeccuu u
peain30BbIBaTH COOCTBEHHbBIE
KU3HEHHBIE TUIaHBbI;

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 06 0 0




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1) Maremaruka. ['eomerpus / Mepsnsik A.I'., Homuposckuii JI.A., I[Tonskos B.M.; mox
penakuueii [Tononsckoro B.E, O61mecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
Nznarensckuit nentp «BEHTAHA-T'PA®y»; AkiimonepHoe 00IIECTBO
«M3parenscTBO «lIpocBemenue»

2) Marematuka. ['eomerpus, 11 kmace/ Mepznsak A.I'., Homuposckuii 1.A., [Tonorckuit
B.B., SIxkup M.C.; non penakuueii [lomonsckoro B.E., O6mecTBo ¢ orpaHu4eHHOI
otBeTcTBeHHOCTHIO M3narensckuii neHTp «BEHTAHA-I'PA®y; AkiimonepHoe o01iecTBo
«M3narenbctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
https://fipi.ru/







