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IHHOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpus» 06a30BOro ypoBHs s oOydaromuxcs 11
KjaccoB paspaborana Ha ocHoBe @enepanbHOrO TOCYJapCTBEHHOI'O 00pa3oBaTENFHOTO CTaHIapTa
cpeqHero o0mero oOpa3oBaHHs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHWMA, TPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPAIUIMI POCCHIICKOTO oOpa3oBaHusA. Peanm3arust mporpammsl
obecreyrBaeT OBNIAJICHUE KIIFOYCBBIMH KOMITETEHIIUSMHE, COCTABISIONIMMHI OCHOBY JIJISI CAMOPA3BUTHUS U
HETPEePLIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOMIEKYJIBTYPHOTO, IJHYHOCTHOTO W TIO3HABATEIHHOTO
Pa3BUTHUS JIMYHOCTH OOYYAIOIINXCS.

HEJU U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTh y4e0HOTO Kypca T€OMETpHH Ha YPOBHE CpemHero odmiero oopa3oBaHus 00ycIOBIIEHA
NPAaKTUYCCKOW 3HAYMMOCTBIO METAMPEIMETHBIX U TMPEIMETHBIX PE3yJIbTATOB OOYUYCHHS T'COMETPHU B
HAMpaBJICHUH  JIMYHOCTHOTO  pa3BuTHs  oOywaromuxcs,  (GopMuUpoBaHus  (QYHKIIMOHATHHON
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YCHHUs JAPYTHX YYeOHBIX JMCIUILTHH. Pa3BuTHE Yy OOYyYaromuxcs
NPaBUIBHBIX TIPEACTABICHUHA O CYIN[HOCTH W TPOUCXOXKICHUH TEOMETPUUYCCKUX aOCTpaKIivi,
COOTHOILICHUH PEATBHOT0 U WACATBHOTO, XapaKTepe OTPKCHHS MATeMAaTHUCCKONW HayKoW sBJICHUU U
MPOIIECCOB  PEANTBHOTO MHpa, MeCTe TEeOMETPUM B CHCTEME HAyK M POJH MaTeMaTHYecKOTro
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHHM W B MPAKTUKE CHOCOOCTBYeT (DOPMUPOBAHUIO HAYIHOTO
MUPOBO33PCHHUS YUAIUXCS, a TAKKE KAYSCTB MBIIIICHUS, HEOOXOAUMBIX JIJISl IalTAI[H B COBPEMEHHOM
oOriecTBe.

I'eomeTpus sBIsieTcs OgHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHEro OoO0Iero oopa3oBaHUs,
TaK KaK 00eCleunBacT BOZMOXKHOCTh U3YUYCHUS KaK JUCIUILTUH €CTECTBEHHO-HAYYHOW HATPABICHHOCTH,
TaK YU TyMaHUTAPHOM.

Jlorndeckoe MbluieHHE, (HOpPMUPYEMOE INMPH HM3YYCHUU OOYYAIONIUMUCS TOHSATHHHBIX OCHOB
reoMETpUN U MOCTPOCHHUHU HETIOYKH JIOTUYCCKUX YTBep)KILeHI/Iﬁ B XOA€ pCIICHUA TC€OMCTPHUUICCKUX 3a/1ay,
YMCHHE BbBIABUI'aTb W OIPOBCPraTb TMIIOTE3bI HECHIOCPCACTBECHHO HCIIOJIB3YIOTCA NMPHU PEIICHUM 3aday
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHre OpHUEeHTHPOBAThCS B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTsX
JesITeIbHOCTH YenoBeka. OpueHTaIus 4eoBeKa BO BpEMEHH H MPOCTPAHCTBE — HEO0OXOANMOE YCIOBHE
€ro COIMANBLHOTO OBITHS, (OopMa OTPAKEHHsI OKPYKAIOLIETO MUpPA, YCIOBUE YCHEITHOTO MO3HAHUS U
aKTHBHOTO TMpeobpazoBaHus JeHCTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 0OpazaMmu
00BbeTUHSIET pa3HbIe BUJIBI YU€OHOU U TPYIOBOH JEATEIHLHOCTH, SIBJISIETCS OJHUM M3 NMPO(QECCHOHATBHO
BRXHBIX KA4eCTB, MOJTOMY aKTyaslbHa 3aaada (OPMHUPOBaHUS Yy OOYYaIONIMXCSI MPOCTPAHCTBEHHOTO
MBIIUICHUA KaK pa3HOBUIHOCTH O6p33HOFO MBIINUJICHUA — CYHICCTBECHHOT'O KOMIIOHCHTA B IMMOATOTOBKE K
HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 110 MHOI'MM HAIIpaBJICHUSM.

Llens ocBoeHus mporpammbl ydeOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE OOYYCHHUS —
00111e00pa30BaTEIIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS Yepe3 o0ecreueHue BO3MOKHOCTH
MPHOOPETEHHS U MCTIOJB30BAHHUS CUCTEMATHYECKUX T€OMETPUIECKUX 3HAHUH U IEHCTBHIH, CIIETIM(PIIHBIX
TCOMETPHHU, BOSMOKHOCTH YCIICUIHOT'O IIPOJOJIKECHHUA 06pa3013aHI/151 10 CIICHAJIBHOCTAM, HE CBA3aHHBIM C
IMPUKIJIaIHBIM HUCITIOJIb30BAHUEM I'€COMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYCHA ISl OOYYAIONIMXCS CpEIHEH
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUH Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS.
Takum oOpazom, oOyuatomuecst Ha 6a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEeMaTHUECKUE YMEHHS,
CBSI3aHHBIE CO clleU(UKOI reoMeTpru U HeOOXOAUMBIE AJIS KU3HU B COBpeMEHHOM oOmecTte. Kpome
3TOT0, OHM UMEIOT BO3MOXXHOCTb M3YyYUTb T€OMETPHIO Oosiee TIy0OKO, eCiid B JajbHEHIEM BO3HUKHET
HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUAX B MPOPECCHOHAIBHON AESTEILHOCTH.



JocTmwKeHne Lenu OCBOCHUSI MPOrpaMMBbl 00ECIIEYMBAETCS PELICHUEM COOTBETCTBYIOIIMX 3a/ad.
[IpuoputeTHpIMU 3aauaMu 0cBoeHUs Kypca «[ eomeTpun» Ha 6a30BoM ypoBHE B 11 Kilaccax sBISIFOTCS:

e (opMupoBaHHE NPEACTABICHUS O FEOMETPHM KaK YacTH MHUPOBOW KyJbTYPbl M OCO3HaHHE €&

B3aUMOCBSI3U C OKPY’KaIOIIUM MHUPOM;

e (QopMupoBaHuEe MpEACTABICHUS O MHOTOTPaHHHKAaX W TeNax BpalIeHUs KaK O BaKHEHUIINX
MaTeMaTHYECKUX MOJEISIX, IO3BOJLIIOLIMX OIMCHIBATh W M3Y4aTh pa3HbIEe SIBICHUS
OKPY’KaloIEro MUpa;

e (QopMupoBaHue yMEHHsS pacllo3HaBaTh Ha 4YepTeKaxX, MOAEISIX W B peabHOM MHpE
MHOTOTPaHHUKH U TeJla BpaIlleHHUs;

e OBIAJCHUE METOJAaMH PELICHUs 3a7ad Ha IMOCTPOSHHS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (QopMupoBaHHE yMEHHs OIEPUPOBATH OCHOBHBIMHM IOHSTUSMH O MHOI'OIDaHHHMKaX M TEJIax
BPALICHUS U UX OCHOBHBIMHU CBOIMCTBaMU;

® OBIAJCHUWE QITOPUTMAMM pEIIEHHS OCHOBHBIX THIIOB 3a7ay; (HOpMHUpOBaHUE YMEHHS
NPOBOJNTH HECJIOXKHBIE 0Ka3aTeIbHbIE PACCY)KICHHS B XOZE PELICHUS CTEPEOMETPUUECKUX
3a1a4 ¥ 3aJa4 C IPAKTUIECKUM COZEPKaHNEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaroImmxcs, MOo3HaBaTEIbHON
AaKTUBHOCTH, HCCIIEI0BATENLCKUX YMEHHM, KpUTUYHOCTH MBIIIJICHUS;

e (QopmupoBanue (GYHKUMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAHTHOM T'€OMETPHU: yMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPHUUECKUX IOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAIMSIX U IPU U3YYSHHUU JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh MX Ha SI3bIKE T€OMETPHU W CO3[aBaTh
reoMeTpUYecKrue MOJEIH, MPUMEHSATh OCBOCHHBIH T€OMETPUYECKHH ammapar A pelieHHs
MIPAKTUKO-OPUEHTHPOBAHHBIX  33/7a4, HWHTEPIPETUPOBATh U  OLEHUBATh MOJy4YCHHbBIE
pE3yIbTaThI.

OTIUYNTENHFHON 0COOCHHOCTBIO MPOTPaMMEI SIBIISIETCSI BKIIFOUEHHE B KypC CTEPEOMETPUH B Hadaie
€ro HM3yueHHs 3a/ay, pellacMbIX Ha YPOBHE HHTYUTHBHOTO IO3HAHUS, M ONpeNeNEHHBIM 00pa3oM
OopraHu3oBaHHasi paboTa HaJ HUMHU, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUMECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHNUS, CTUMYJIHPYET IMPOTEKaHWE WHTYUTHBHBIX TIPOIIECCOB, MOTHUBHPYET K JaJbHEHIIEMY
U3YUYEHHUIO IIpeIMETa.

IIpenmourenue oTaaércs HAMNIATHO-KOHCTPYKTUBHOMY METOAY OOY4EHHUS, TO €CTh TEOPETHUECKUE
3HaHUS UMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTH INPEAMETHO-TIPAKTHUYECKOH nesTenbHOCTH. PasBurtue
NPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4yalluXcsi B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET PEeIICHUS
3aJa4 Ha CO3JaHUE NPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha ONEPHUPOBAHHE NPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a MPOBOAUTCS C ONOPOM Ha HArJISAHOCTb, a ONEpPUpOBaHHME 00pa3oM — B
YCIIOBHUSX OTBJIEUEHHS OT HATJIJHOCTH, MBICIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COAEP KaHUsL.

OcHoBHEBIE conepkaTenbHble JIMHUU Kypca «['eometpun» B 10-11 knaccax: «MHOrorpaHHUKN»,
«IpsiMple W mIOCKOCTH B mpocTpaHcTBey», «Tema Bpamenus», «Bekropel W KOOpAMHATHI B
npocTpancTBe». POpMHUPOBaHUE JIOTHUECKUX YMEHHH PacHpelessieTcss He TOJIBKO 10 COAEpKaTeIbHBIM
JIMHUSM, HO U 110 rogaM o0Oy4deHHUs! Ha yPOBHE CpEeIHEro o0IIero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yjbTaTaM OCBOCHHUSI paboueit
NpOrpaMMBbl, paclpeleN€HHbBIM 1O rojaM OOy4YeHHs, CTPYKTYpPUPOBaHO TakuM o00pa3oM, YTOOBI
OBJIAJICHNE TEOMETPUYECKHMHU TMOHATHSIMHM M HABBIKAMHU OCYIIECTBISUIOCH IOCIEAOBATENBHO U
MOCTYMNaTeIbHO, C COOIONEHHEM MPUHLMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHS BKIIIOYAJIUCH B
O0IIyI0 CUCTEMY T'€OMETPUYECKUX MpPEeACTaBICHHH O0YyYaloUIMXCsl, paciiupsas U yriryomsas e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3y4enune reomerpun otBoautcs 1 4ac B Hemenro B 11 kiacce, Becero 3a 1B roga oOyuyenus - 34
yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tena Bpamenus

[unuHapuyeckas  MOBEPXHOCTh,  OOpa3ymolmue  [UIMHAPUYECKOHM  TMOBEPXHOCTH,  OCh
IWIMHIPHYECKON TOBEpXHOCTU. LIMmuHIp: ocHOBaHMS W OOKOBas MOBEPXHOCTh, OOpasyomas U OCh;
IO OOKOBOH M TIOJTHOH MOBEPXHOCTH.

Konnveckas moBepxHOCTb, 00pa3yIolne KOHUIECKOW MTOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOM
noBepxHocTH. KOHyC: OCHOBaHHME W BeplIMHA, OOpa3yromas M OCh, IUION[aJb OOKOBOW W IOJHOMN
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIliie U BEICOTa; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Cdepa u map: neHtp, paguyc, AMaMeTp; MWIOLIab MOBEpXHOCTH chepbl. BlanMHoe pacnonoxeHue
cdepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIoMmanb chepsl.

N300paxkeHne Texn BpalleHus Ha TNIOCKOCTH. Pa3BEpTka HUIMHIPA U KOHYCA.

KoMOuHanmu Ten BpamieHHss U MHOTOTPaHHUKOB. MHOTOTPaHHMK, ONHMCAHHBI OKOJIO C(ephl;
C(bepa, BIIMCaHHasg B MHOTOI'paHHUK, WIX TCJIO BpalllCHUA.

[Mousite 06 o6béMe. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJILHOTO
napaienenurena u cieactsus u3 He€. O0bEM nunuHapa, KoHnyca. O0bEM mapa u Iomanb cepsl.

[Mono6uele Tena B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOMIASIMH TTOBEPXHOCTEH, 00bEMamMu
MMOJOOHBIX TEIL.

Ceuennss mumMHApa (MApauieNIbHO M TEPICHIUKYISIPHO OCH), CEYeHHs KOHyca (TapajuienbHoe
OCHOBAHHIO M IPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHHUS Iapa.

BeKTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bektop Ha mrockoctd M B mpocTpaHcTBe. CIOKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXXCHHUE
BEKTOpa Ha 4HCi0. Pa3nokeHwe BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM BekTopam. IlpaBmio
napajuienenvnena. PemieHue 3agad, CBA3aHHBIX C NPUMEHEHHEM IIPaBWJ JCHCTBHH C BEKTOPaMH.
[IpssiMoyronpHas cuctemMa KoopAauHaT B npocTpaHcTBe. Koopaunatel BekTopa. Ilpocrelimue 3amauu B
KOOpAMHATaX. YTOJ MeXIy BekTopamu. CKaJsipHOE MTPON3BEICHHE BEKTOPOB. BhIUNCICHUE YIIIOB MEXKILY
HPSMBIMHU | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO/I TIPH PEIICHHN TeOMETPUYECKHX 3a1ad.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbI

JIudHOCTHBIE — pe3yJbTaThl OCBOCHHSI IMPOTpaMMbI  ydeOHOro mpeamera «MaremaTHka
XapaKTEePU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMK OOYYAOIIErocsi Kak aKTHUBHOTO U OTBETCTBEHHOTO
YJicHa POCCHUICKOrO OOINECTBa, MPEACTABICHHEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHUIA, MPOIEIYP IPaXkTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMCHUEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMU U Ha3HAUCHUCM.

IIarpuoTHyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCHICKOW TpPaKIAHCKOW MIIEHTUYHOCTH, YBAXKCHHUS K MPONUIOMY U
HACTOSIIIEMY POCCHUUCKOW MaTeMaTHK{, IICHHOCTHBIM OTHOIICHHEM K JOCTHIKEHHUSM POCCHUUCKHUX
MaTE€MaTUKOB U POCCHUMCKOM MaTEMaTHYECKOM IIKOJBI, K UCIOIb30BAHUIO 3TUX JOCTHKEHUN B JPYTHX
HayKax, TeXHOJIOTHUsX, cpepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapojaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAaHU, 3TUYCCKOTI'O ITOBECACHUSA, CBA3AHHOI'O C MNPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HayKu "
JICATEIIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOSCHUE YCTOHYHMBOTO OYAyIIEero.

AcTeTHYeCKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLUEHUEM K MHpPY, BKIIOUYAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peIIeHUH, pacCyXIeHUI; BOCIPHUAIMYUBOCTEIO K MaTeMaTHYEeCKHM acleKTam
Pa3IUYHBIX BUAOB HCKYCCTBA.

duzuyecKoe BOCIIUTAHUE:

c(hOpMHPOBAaHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTHYeCKHe 3HAHUS B MHTEpPECcax 3J0pPOBOTO U
Oe3omacHOro 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (30pPOBOE NHUTAHWE,
cOaTaHCHPOBAHHBIN PEXUM 3aHATHA W OT/ABIXA, peryispHas (Qu3nveckas aKTUBHOCTB); (U3NIECKOTO
COBEPILIEHCTBOBAHMUS, [P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESITEIBbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3iinyHbIM cdepam
po(heCCHOHANBHON [IEATENTFHOCTH, CBS3aHHBIM C MAaTeMaTHKOM W €€ TPUIOKEHUSMH, yMEHHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccHr W pealn30BBIBATH COOCTBEHHBIE >XU3HEHHBIE
TUTAaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKEHUU BCEU KU3HU; TOTOBHOCTBIO K AKTHMBHOMY YYAaCTHIO B PEIICHHHM MPAaKTUYECKUX 3a7ad
MaTeMaTUYECKON HaNpaBIE€HHOCTH.

IK0JI0rnYecKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJIBTYpPhl, IIOHNMaHWEM BIHSHHUS  COIMAILHO-
SKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE MPUPOJHON U CONMAIBHON CpPEebl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHX Npo0JieM; OpHUEHTAlUeH Ha NPUMEHEHHWE MaTeMaTHYeCKHX 3HAaHUH JUIs
peleHus 3a1a4d B 00JIaCTH OKPYIKAIOIICH Cpe/bl, MJIAaHUPOBAHUS MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPY>KAIOIEeH cpeibl.

IleHHOCTH HAYYHOTO O3HAHUSL:

c(hopMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOW NPAKTHUKH, NMOHMMAHMEM MAaTeMaTHYECKONH HAyKH Kak Cepbl YeTOBEUECKOM
JACATCIIbHOCTH, OTAIlOB eé Pa3BUTUA W 3HAYUMOCTHU JII PA3BUTUA LHUBUIIM3allMU,; OBJIAZICHHUEM A3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOM KyanypOﬁ KaKk CpE€ACTBOM IIO3HAHUA MHpa; TOTOBHOCTBIO
OCYHIECTBIIATE MMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIIbHO U B I'PYIIIC.

METANPEJIMETHBIE PE3YJIBTATBI



MeTaHpe}:{MCTHHe pPE3yJabTaThl OCBOCHHA MPOTpPaMMbI y‘lC6HOFO npeamMeTa «Marematuka
XAPAKTCPU3YIOTCA OBJIAACHHUEM YHUBCPCAJIbHBIMU RO3HABANE/IbHbIMU deﬁcmewmu, YHUBEPCANTbHbIMU
KOMMYHUKAMUBHbIMU deﬁcmeu}mu, YHUBEPCAIbHbIMU pecyIAMUSHbIMU oelicmeusmMu.

1)

Yuueepcanvnvlie nosnasamenwvhvle Oeticmeus, obecneuugarom @opmuposanue Oa306bix

KOZHUMUBHBIX  HPOYECcco8 00y yYarwuxcs (0cgoeHue Memooo8 NOZHAHUAL —OKpYicaioujezo mupa;
NpUMEHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBble Joruyeckue aeiicTBus:

BBISBIISITH U XapaKTEPH30BaTh CYIICCTBEHHbIC IIPU3HAKY MAaTEMaTHUYECKUX OOBEKTOB, TOHATHH,
OTHOLIEHUH MEXAy MOHATUAMY; (OPMYyIHpPOBAaTh ONpPENENCHUs MOHATHH; yCTaHABIMBATH
CYLIECTBEHHBIM PU3HAK KIacCU(PUKALUU, OCHOBAHUS U1 0000IIEHHS U CPAaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIN3a,;

BOCIIPUHUMATh, (HOpPMYyIMpPOBaTh M MNPeoOpa3OBbIBaTh CYXKAEHHUS: YTBEPIOUTEIbHBIE W
OTpHLIATENIbHbIE, EANHUYHBIC, YACTHBIC U OOIUE; YCIOBHBIE;

BBIABIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MpPOTHBOpeursi B (akrax,
JaHHBIX, HAOMIONEHUSIX M YTBEPXKACHUSX; NpeanaraTb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

ACJIaTb BbIBOALI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

IPOBOJMUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHH (MpsIMble M OT
MPOTUBHOIO), BBICTpAaWBaTh apryMEHTAIMIO, IPHUBOAUTH TIPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXICHHUS U BHIBOJIBI;

BEIOHMpATh CIIOCOO perieHust yueOHOo#l 3amauu (CpaBHMBATh HECKOJIBKO BAPHUAHTOB DPEIICHWS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ yYETOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTejIbCKHue AeHCTBHS:

MCIIONIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUI HMHCTPYMEHT IO3HAHHS; (OPMYIHPOBATH
BOITPOCHI, (DPUKCHUPYIOIINE HPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBATh HMCKOMOE M JaHHOE,
(bOpMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBATH CBOIO TIO3HIIHI0, MHEHHE;

HpOBOI[I/ITB CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ 3KCHepI/IMeHT, HUCCIICOOBAHUC 110
YCTAHOBJIEHHIO OCOOEHHOCTEW MAaTEMaTHUYECKOr0 OOBEKTA, SBJACHHS, MPOIECCA, BBISBICHHIO
3aBUCUMOCTEM MEXKIy 00OBEKTaMHU, SIBJICHUSIMHU, POIIECCAMU;

CaMOCTOATEBHO (POPMYITHPOBATH OOOOMICHHS W BBIBOJBI IO pE3yjbTaraM MPOBEAEHHOIO
HAOJTIOIEHNSI, UCCIIEI0BAHIS, OIIEHNBATH JOCTOBEPHOCTD MOIYUYEHHBIX PE3YIILTATOB, BHIBOJIOB
1 00001IEHHNIA;

[POrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABHIATH MPEANOI0KEHHS O €ro
pa3BI/ITI/II/I B HOBBLIX YCJ'IOBI/IHX.

Pa6ora ¢ undgopmanueii:

2)

BBIABIIATH AeHUIMTH MH(POpMAMK, JaHHBIX, HEOOXOAMMBIX IJIi OTBETAa Ha BONPOC MU JUIA
peleHus 3a1a4m;

BbIOMpaTh ~ MHQOpMAIMIO W3  HCTOYHHKOB  Pa3IMYHBIX  THIIOB,  aHAIW3UPOBATh,
CHUCTEMAaTH3UPOBaTh M WHTEPIPETUPOBATh HHPOPMALUIO Ppa3IMYHBIX BUAOB U  (QOpM
MIPEJICTaBICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIHIO, TPEACTABIATh €€ B PasiUYHbIX (popMax, MILTFOCTPHUPOBATH
rpaduyecky;

OLIEHUBATh HaJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSTENILHO C(HOPMYTHUPOBAHHBIM KPUTEPHSIM.
Vnueepcanvuvie KOMMyHUKamug@nwle Oelicmeus, obecneuugaiom cQopMuposaHHOCms

COYUANBHBIX HABLIKOG 0OYUAIOWUXCS.
OO0mmenue:



BOCIIPUHMMATh M (DOPMYJIHMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBHAMH M LETSIMH
00LIeHHs; SICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHsS IO XOAy pEUICHHs 3a/Jaud, KOMMEHTHPOBATh MOJNyYECHHBIN
pe3yJbTar;

B XoJe OOCYXICHHUS 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOJIEMBI,
periaeMoii 3a/1a4u, BHICKa3bIBaTh WCH, HAICJICHHBIC HA TIOMCK PELICHHs; COMOCTABISITH CBOU
CYXKACHHMS C CY)KACHUSIMU JAPYTHX YYaCTHHKOB JHaiora, 00Hapy»XHUBaTh Pa3Inule U CXOACTBO
HO3HLHIA; B KOPPEKTHOMH (hopme GopMyTHpOBaTh PA3HOTIIACHS, CBOU BO3PAIKCHHS;
NPEACTABIATh PE3yJabTaThl pEIICHHs 3aJadyd, OKCICPUMEHTA, WCCICIOBAHUS, IIPOCKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3agad Mpe3eHTAllMd U
0c0oOeHHOCTEH ayAUTOPHH.

CoTpyanunyecTBo:

NOHMMAaTh M HCIHOJIB30BAaTh IPEUMYIIECTBA KOMAHIHON M WHIMBHAYaJIbHOW pabOTHI TpH
pelieHnr y4eOHBIX 3a/ad; NPUHAMATh IIelb COBMECTHOHM JAEATENLHOCTH, IJIAHWPOBAThH
OpraHU3alMI0 COBMECTHOH paboThl, paclpenessaTh BUIbl paboT, JOroBapuBaTbes, 00CYyKIaTh
MPOIIECC U PE3YJIbTAaT PAa0OTHI; 0000IATE MHCHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBHIX (opmax paboTsl (0OCyxIeHUs, oOMEH MHEHWH, «MO3TOBBIE
IITYPMBD» W WHBIC); BBIIOIHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOW JIEHCTBHS C
JIPYTMMU 4JICHAMH KOMAaH/IbI, OICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT IO
KpUTEPHSIM, CHOPMYIHPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuusepcanvhvie pecynsamuenvie Oeiicmeus, o0b6ecnedueaiom @GOPMUPOBAHUE CMbICLOBLIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIIL.
Camoopranusauus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3aJa4u, BEIOUPATh CIIOCO0 peIieHus ¢ yIETOM
MMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHu ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

BJIaJCTh HaBBIKAMH I103HABATEJIILHONW pe(UIEeKCHM KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUH M
MBICIIUTENIFHBIX ~ IPOLIECCOB, HMX PpE3yJbTaTOB; BJIAAETh CIOCOOAMH  CaMOINPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yjibTaTa PeleHNs] MaTeMaTH4ecKOH 3a1aun;

MPEBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH pEIIEHHWH 3a]add, BHOCHUTH
KOPPEKTHUBHI B IEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATEJILCTB, IAHHBIX, HAMJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSM, OOBSCHITH MPUYHHBI JOCTIDKEHHS
WIA HEJOCTIKEHHUS PEe3yNbTaToB JICATENbHOCTH, HAaXOJUTh OMHMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATBI
11 KJIACC

OnepupoBarh MOHATUSAMM: LMIMHIPUYECKAs IMOBEPXHOCTb, OOpa3ymolIue IHIMHIPUIECKON
MOBEPXHOCTH; LWJIMHAP; KOHUYECKasl MOBEPXHOCTh, 00pa3yloline KOHWYECKOW MOBEPXHOCTH, KOHYC;
cepuueckast IOBEPXHOCTb.

Pacnio3naBaThb Tena BpameHus (WHWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTyYESHHUS TEJ BpaILlCHHS.

KnaccugunuposaTh B3auMHOE pacroyioskeHue cepbl v INIOCKOCTH.

OneprpoBaTh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBAHHE ILIAPOBOTO CJI0S, BEICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boraucnate 00bEMBI M IUIOLIANM TOBEPXHOCTEH TeJl BpaIICHUS, T'€OMETPUYECKHX Tell C
npUMeHEeHHuEeM (HOPMYIL.



OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHUK, BIUCAHHBIA B cdepy M ONMHUCAHHBIA OKOJIO Cepsl;
cdepa, BiMcaHHasi B MHOTOIPAaHHUK WJIM TEJIO BpPAILCHHS.

BbBIUUCIIATE COOTHOMICHUSI MEXY TUIOLIAAIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEIL.

N300paxats n3ydaeMbie QUTYPHI OT PYKH U ¢ IPUMEHEHHEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BrInoOnHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BHJ CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEJl BpAILCHHS.

W3Bnekart, WHTEPIPETUPOBATH W NPe0oOpa3oBbIBaTh HHGOOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BruINOnHATE AEWCTBUS CIOXKEHHS BEKTOPOB, BBIUWTAHMS BEKTOPOB M YMHOKEHHS BEKTOpa Ha
YHCII0, O0BSICHATH, KAKUMU CBOHCTBaMHU OHH 00J1aaf0T.

IIpuMeHATs mpaBUiIO NapayieNenunenaa.

OnepupoBaTh MOHATHUAMU: JEKApTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPAa, YroJl MEXAY BEKTOpPaMH, CKAJSIPHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxoauth cymMMy BEKTOpPOB M NPOU3BEIEHHE BEKTOpa Ha YHCIO, YIOJ MEXAYy BeKTOpaMu,
CKaJISIpHOE MPOU3BEIEHUE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIIOCKOCTh YpPaBHEHHEM B IEKapTOBOM CHCTEME KOOPIUHAT.

[TpumensaTs reoMeTpudeckie (GakThl ISl PELHICHUS] CTEPEOMETPUIECKUX 3a/1a4, TPEAIOIararoInx
HECKOJIBKO IIAr0B PEIICHHs, €CIH YCIOBUS MPUMEHEHHS 3a/1aHbI B IBHOH (opmMe.

Pemrate npocTeiinye reoMeTpuUeCcKue 3a1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/A.

Pemrate 3amaun Ha 10Ka3aTEIHCTBO MATEMATUUYECKUX OTHOLICHUH M HAX0XKICHUE T€OMETPUIECKUX
BEJIMYMH MO 00paslaM WM aJIrOpUTMaM, MPUMEHSSI M3BECTHBIE METOIbI IIPH PELICHWH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/ad.

[IpumeHsATH mpocTeiile NPOorpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
IIPY PEIIEHUH CTEPEOMETPHUYECKHX 3a1aU.

[TpuBOIUTH HpPUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, PACIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

ITpuMeHATh NMOy4YeHHBIE 3HAHUS Ha MIPAKTHUKE: aHATM3UPOBATh PEajbHbIE CUTYAllMU U PUMEHSTh
M3y4YeHHbIE TMOHATHA B MpOILECCE IOMCKA PELICHUS MaTeMaTH4ecKu CHOPMYIMPOBAHHOW NPOOIIEMBEI,
MOJENIUPOBATh peajibHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM TE€OMETPHUYECKUX MOHATHH W TeopeM, ammapara aureOpbl; pemarb MPaKTHUYeCKHe
3aJa4u, CBA3aHHbBIC C HAXOXK/IEHHUEM T€OMETPUUYECKUX BEJIINUHH.



TEMATUYECKOE IINIAHUPOBAHHUE
11 KJIACC

KoanuecTBo yacoB

HaumeHoBaHMe pa3aesioB U TeEM

DyekTpoHHBIE (LM (pPOBBIE)

Ne n/m Konrtpoabnsie  IIpakTnyeckue

NMporpaMMsl Bcero o0pa3oBaTtelibHbIE pecypchl
padoThI padoThI

Tena BparieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6BEMBI TEN 5 https://m.eds00.ru/BSORVIYCI
BekTopbl ¥ KOOPMHATHI B IIPOCTPAHCTBE 10 https://m.edsoo.ru/4ANCL4AGOMF
HOBTOPGHI/IC, 000011IeHHE, CUCTEMATHU3ALIM 7 1 https://m.edso0.ru/DORV3PT25
3HaHUHU

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOUYHOE IINTAHUPOBAHME 11 KJIACC

KoauuecTBO yacoB

Ne
n/n

Tema ypoka

Cdepa u map: nieHTp, paguyc,
JIUaMETp; TUTOMIA (b TIOBEPXHOCTH
chepsl

Bcero

KonTpoabubie
padoTsI

IMpakTHyeckne
padoTbI

Jlara
U3YyYCHHUS

01.09.2026

DJIeKTpOHHBIe HU(POBBIE
o0pa3oBare/ibHbIe pecypchl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacnionoxxeHue cepsl 1
IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K
cepe; mIoNIAaL CHEepsh

08.09.2026

https://m.edsoo.ru/YCMWC4M3lI

BxonHoit kKoHTpoIb,20 MUH.
[Tnomans chepst

15.09.2026

https://m.edsoo.ru/QDCFS8UGXE

Hunuuaapryeckasi MOBEPXHOCTH,
o0pasyromye UHIMHAPTIECKON
MOBEPXHOCTH, OCh HMIMHIPUIECKON
MTOBEPXHOCTH

Hunuuap: ocHoBaHUS ¥ OOKOBAsI
MOBEPXHOCTh, 00pa3yoINas 1 OCh;
ILTOIIAAb OOKOBOM M ITOJTHOM
MOBEPXHOCTH

W3obparkenne NUIMHIpa HA
IJIOCKOCTH. Pa3BépTKa uiImHApA.
Ceuenus unnuHApa (II0CKOCTHIO,
napauIeIbHON WIIN
MEePIEHANKYIIIPHON OCH IIMIHHIIPA)

22.09.2026

29.09.2026

08.10.2026

https://m.edsoo.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OYMSPW10Z

Konnueckast oBepxXHOCTS,
o0pa3yrIre KOHHYECKOH
IMOBEPXHOCTHU, OCh U BEPUIUWHA
KOHUYECKOH MOBEPXHOCTH

13.10.2026

https://m.edso0.ru/H64QF3E6GR



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

10

Konyc: ocHoBanue 1 BepinHa,
o0pasyromas  0ch; IIOLIaIb
OOKOBOM M ITOJTHOH TTOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yromue u
BBICOTa; OCHOBaHUs U OOKOBast
MOBEPXHOCTH

N3o0pakeHne KOHyca Ha INIOCKOCTH.
Pa3BépTka koHyca. CeueHus KOHyca
(TUIOCKOCTHIO, TIApaJLICIIBHOM
OCHOBAaHHUIO, U IJIOCKOCTEIO,
MIPOXOJISAIEH Yepe3 BepIINHY)

20.10.2026

10.11.2026

17.11.2026

https://m.eds00.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

11

KomOuHanus Ten BpalieHus u
MHOTOTPaHHUKOB

24.11.2026

https://m.edsoo.ru/4AVHGTY X8F

12

MHOrorpaHHmK, ONUCaHHBIN OKOJIO
cepsl; cdepa, BrFicaHHAS B
MHOTOTPAHHUK WJIH B TEJIO BPaeHUS

01.12.2026

https://m.edsoo.ru/RMYY1STLP

13

14

15

ITousatre 06 00béMe. OCHOBHEBIE
CBOlicTBAa 00BEMOB TEN

O06BEM TIHHIIpa, KOHYCa

KonTponbaas pabora mo temam "
Tena Bpamenus" u O0bEMBI T

08.12.2026

15.12.2026

22.12.2026

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

https://m.edsoo.ru/W8TGN5Z799

https://m.edsoo.ru/G7TAYCMOTT

16

[TomoGHbIE Tena B MPOCTPAHCTBE.
CoOTHOUICHHS MEXTy TUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMHu 110 100HBIX
Tel

29.12.2026

https://m.edsoo.ru/4AN04FYUUX

17

18

OcCHOBHBIE CBOIiCTBA 00BEMOB TEII

BexTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

12.01.2027

19.01.2027

https://m.edsoo.ru/KCOMHJI5SWW

https://m.edsoo.ru/AQ405SB7C

19

ClI0KeHHE ¥ BRIYHTAHUE BCKTOPOB

https://m.edsoo.ru/PMNHTUK7G



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEeHHE BEKTOpa Ha YUCIIO

26.01.2027

02.02.2027

https://m.edsoo.ru/4H7PLGBI1

21

Pa3znoxeHue BekTOpa no Tpém
HEKOMIUIAHAPHBIM BEKTOPAM.
IIpaBuino mapamienenunena

09.02.2027

https://m.edsoo.ru/NZSOLFWN1

22

23

Pemenue 3anay, CBA3aHHBIX C
MPUMEHEHUEM IIPABWII ACHCTBUH C
BEKTOpaMHu

KoopanHatHO-BEKTOPHBINA METO MTPU
pelIeHNN TeOMETPUYECKHX 3a/1a4

16.02.2027

02.03.2027

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI139Z7U

24

IIpsimoyronpHas crucTeMa KOOpIuHAT
B mpoctpaHcTBe. KoopaunaTsl
BekTopa. [Ipocreiiue 3aga4uu B
KOOpJAHNHAaTax

09.03.2027

https://m.edsoo.ru/X9TSDNSQ3

25

26

VYron mexay Bektopamu. CrasipHoe
MPOU3BEICHIE BEKTOPOB

Brruncnenue YTJI0B MCXKAY NMPAMBIMHU
" IJIOCKOCTAMU

16.03.2027

23.03.2027

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

28

29

KontponbHas paborta o Teme
"BekTopsl U KOOPAUHATHI B
npocTpaHcTae"

[ToBTOpeHwue, 0000IICHNE U
cucremaruzanus 3Hanuil. OCHOBHBIC
¢urypsl, GaxTbl, TEOPEMBI Kypca
TUTAHUMETPUHN

[ToBTOpeHue, 0000IICHIE U
cucremarusanus 3Hanuil. OCHOBHBIC
¢durypsl, GpaxTbl, TEOPEMBI Kypca
TUTAHUMETPUHN

06.04.2027

13.04.2027

20.04.2027

https://m.edsoo.ru/NSKELEBHL

https://m.edso0.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

30

IToBTOpeHue, 0000IICHHE U

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T

cucTeMaTHU3alusg 3HaHUH. 3agaun
TJIAHUMETPUM U METOMIBI UX PEIICHUS

27.04.2027

31

IToBTOpeHue, 0000IICHNE U
CHUCTEMAaTH3alMs 3HaHUM. 3agaun
TUTAHUMETPHUN ¥ METOJIbI UX PEIICHHUS

04.05.2027

https://m.edsoo.ru/FG4PJN2IF

32

IToBTOpeHue, 0000IICHNE U
cucreMaru3anys 3HaHuii. OCHOBHEBIE
(urypsl, GpaxThl, TEOPEMBI Kypca
CTePEOMETPHH

11.05.2027

https://m.eds00.ru/ZY6BYLY7W

33

34
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsieMble IpeAMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeJbHOM MPOrpaMMbI CpeHero 0011ero 00pa3oBaHusi
pe3yJabTarta
6 I'eomeTpus
OnepupoBarh MNOHATHSAMHU: LWIMHAPHYECKAs IOBEPXHOCTh, OOpasyolue
6.1 LWIMHIPUYECKON  MMOBEPXHOCTH, IMJIMHIAP, KOHUYECKash IOBEPXHOCTH,
o0pasyronye KOHUYECKO! TOBEPXHOCTH, KOHYC, cheprieckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (IWIHHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIOCOOBI TTOTYYEHUS TEI BPaIleHHS
6.4 KnaccudummpoBath B3anMHOE pactionokeHne chepbl U TNIOCKOCTH
OHCpI/IpOBaTI) IIOHATHAMMU: HIapOBOP'I CETMCHT, OCHOBAaHHC CCIMCHTA, BBICOTA
6.5 CErMEHTA, LIAPOBOM CIJIOH, OCHOBAaHME IIAPOBOI0 CJIOSI, BBICOTA IIAPOBOIO CIIOS,
IapOBOM CEKTOP
66 Bbruucnats 00BEMBI 1 IUTOLIAIU IOBEPXHOCTEH TEJ BpAIlEHUS, TEOMETPUIECKUX
' TeJI C IPUMEHEeHHeM (GopMyn
67 OnepupoBath MOHATHSMU: MHOTOIPAaHHMK, BIIMCAHHBIA B c)epy U OMMCAHHBIHI
' 0Ko0J10 cepsl, chepa, BIUCaHHAS B MHOTOI'PAaHHUK WJIM TEJIO BpaILEHHS
6.8 BBIUMCIATS COOTHOMICHUS] MEXIY IUIOMIAIsIMA IOBEPXHOCTEH K 00BEMaMH
' MOTOOHBIX TE
69 N3o0paxars wu3ydyaemble (UIYpl OT PYKM M C HPUMEHEHHEM HPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BbInosHATh (BBIHOCHBIE) TUIOCKHE YEPTEXU M3 PHUCYHKOB NPOCTBHIX OOBEMHBIX
' ¢buryp: BuI cBepxy, COOKy, CHU3Y; CTPOUThH CEUCHUS TEJ BPaILCHHUS
W3Bnekatb, HHTEPOPETHPOBaTH M  NpeoOpa3oBbIBaTH  WHPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTexax
U PUCYHKAX
[TpumeHsTh TeoMeTpruecKre (PaKThl AJIS PELICHUS] CTEPEOMETPHUUECKUX 3ajad,
6.12 MPEMOJIATaloNMX HECKOJBKO IIIaroB PEIIeHUs, €CIH YCIIOBUS NPUMEHEHHS
3aJaHbl B ABHOH (opme
6.13 OrnepupoBaTh MOHSATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBINONHATD NEHCTBUS CIIOKEHHS BEKTOPOB, BEIYUTAHHUSI BEKTOPOB M YMHOXKEHHSI

BEKTOpa Ha YHCII0, OOBSICHITH, KAKUMHA CBOHCTBAMH OHH 00JIa1al0T




6.15

HpI/IMeHSITB IMMpaBUJIO MapajuieJCcnrneia nNp1 CJI0KCHUNU BEKTOPOB

6.16

OnepupoBarh MOHATHAME: JAEKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YrOJl MEXIY
BEKTOpaMH, CKaJspHOE TIPOM3BEACHHWE  BEKTOPOB, KOJUIMHEApHBIE W

KOMILJIAaHAPHBIC BEKTOPLI

6.17

Haxonuth cymMy BEKTOpPOB M MPOU3BEICHUE BEKTOpPA Ha YHCIO, YIOJI MEXKIY
BEKTOpAaMH, CKaJspHOE TNPOM3BEACHHWE, pPACKIAIbIBaTh BEKTOpP IO JBYM

HCKOJIJIMHECAPHBIM BEKTOpaM

6.18

3anaBaTh TUIOCKOCTh YPaBHEHHEM B JEKapTOBOW CHCTEME KOOPIWHAT

6.19

6.20

Pemiate HpOCTeﬁHIHe TCOMCTPUUCCKUC 3aJJjadyd Ha NPHUMCHCHHUEC BCEKTOPHO-

KOOPIWHATHOTO METOIa

Pemats 3aJa4yd Ha  J0Ka3aTrCJIbCTBO MATCMATHYCCKUX OTHOIIICHUN |
HaxX0XICHUC TCOMETPUYCCKUX BCJIWYUH 110 06pa3uaM Wik ajropurMmam,
MIPUMCHAA HU3BECTHBIC METOJbI IPHU PEHICHUHN CTaHAAPTHBIX MaTCMaTU4YCCKUX

3ama4

6.21

6.22

IIpumeHnsaTs  mpocTediyMe  NpOorpaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUECKUX 3a1ad

[TpuBOIUTH MpUMEPHI MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U >KU3HH,

pacrio3HaBaThb MPOABJIICHUC 3aKOHOB I'COMETPHU B UCKYCCTBE

6.23

[IpuMmeHATH TOMyYeHHBbIE 3HAHUS Ha TPAKTHUKE: aHAIM3UPOBAaTh pealbHbIC
CUTyallud M TPUMEHATh W3yYEHHBIC IOHATHA B IPOIECCE IMOMCKA pPEHICHHS
MaTeMaTHYecKu C(HOPMYIMPOBAHHON MNpoOJIEMBbl, MOAEIHPOBATH peajibHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEeNOBaTh ITOCTPOCHHBIE MOJIENH C
WCTIOJIb30BAaHMEM TE€OMETPUYECKUX TOHITHH W TeopeM, ammapara anreOpsl,
pemars MpakTUYeCKHe 3aJauyM, CBSA3aHHBIE C HAXOXKICHHEM T€OMETPHYECKHUX

BCIINYHMH




ITPOBEPAA

11 KJIACC

Kon
6

6.1

6.2

EMBIE 3JIEMEHTBI COAEP KAHUA

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

T'eomerpus

Hunuaapuueckass HOBEPXHOCTb, 00pasyolve IWIMHAPUYECKOW IOBEPXHOCTH, OCh
HWIMHIpUYECKON mnoBepxHOCTH. Llunuuap: ocHoBaHMST W OOKOBas IOBEPXHOCTb,
o0pa3yrolnas ¥ oCh, IJIONab OOKOBOU U MOJHOW MOBEPXHOCTH

Konnueckast moBepxXHOCTb, 00pa3yrollye KOHHYECKOM IIOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOH noBepxHOCTH. KoHyc: oCHOBaHHME M BepIIMHA, 00pa3yromas U och, TIOMAlb
OOKOBOI1 ¥ TTOTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie u BRICOTa, OCHOBAHUS U

0OKOBasI MOBEPXHOCTh

6.3

6.4

6.5

Cdepa m map: ueHTp, pamuyc, AUAMETP, IUIOMIAAb MMOBEPXHOCTH cdeprl. BzanmHoe

pacnosnoxenne chepbl i INIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, mommanb chepol
N3o0paxeHue Ten BpalleHusI Ha TNIOCKOCTH. Pa3BépTka IMIMH/pA U KOHYCa

KomOuHaumy Ten BpalleHUss M MHOTOIPAaHHMKOB. MHOTOIpaHHMK, OIMCAHHBIM OKOJIO

cdepsl, cepa, BiucaHHas B MHOTOTPaHHUK, WIIH TEJIO BPAIICHUS

6.6

[Monstue 00 o00bEMe. OCHOBHBIC CBOHCTBa 00BEMOB Tein. Teopema 00 o00béMe
IPSIMOYTOJILHOTO Mapaulesienunea u ciaeacTsust u3 He€. O0bEM mMHapa, KoHyca. O0bEM

nrapa v 1miomajpb ceps

6.7

6.8

IMomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEKIY IUIOIIAASMM TOBEPXHOCTEH,

00BEMaMHU ITOTOOHBIX TEN

Ceuenuss wmunuHIpa (MApajUlebHO W NEPHEHOUKYJSIPHO OCH), CEYCHHsS KOHyca

(mapannenbHOe OCHOBAaHUIO M MPOXO/IAIIEe Yepe3 BEPIINHY), CEUSHHUS I1apa

6.9

6.10

BexTop Ha miockocT U B mpocTpaHcTBe. ClIoKEHUE U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PaznoxeHune BekTopa Mo TpEM HEKOMILIAaHAPHBIM BekTopaMm. [IpaBuio
napajuienenunena. PemreHue 3anad, CBS3aHHBIX C IPUMEHEHUEM IIpaBUI JEUCTBUH ¢

BCKTOpaMu

[IpsimoyronpHas cucTtemMa KoopauHaT B mpocTpancTBe. KoopannaTe! BekTopa. [Ipocreiimme
3aJauu B KOOpJIMHATaxX. Yrosl Mexay Bekropamu. CKallsipHOE IPOU3BEICHHE BEKTOPOB.
Brlunicnenne yriioB Mexay NpsSMBIMH M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METO.

IIPU PELIEHUU F'€OMETPUUECKHX 3a]1a4




ITPOBEPAEMBIE HA EI'S 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI CPEJHETO OBIIETO

OBPA30BAHUA

Kox
NpoBepsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHOM MPOrPaMMBbI CpeHero 0011ero 0opa3oBanusi

Brnanenne meromamu J0Ka3aTeNbCTB, alTOPUTMAaMHU PELICHHS 3a7ad; yMEHHUE
($hopMynHpOBaTh U ONEPUPOBATH HMOHATHAMU: ONpEAEICHUE, aKCHOMa, TEOpPEMa,
CJICJICTBHE, CBOWCTRO, MPU3HAK, JI0Ka3aTeNbCTRO, PaBHOCHIIBHBIC
(hopMynmMpOBKH;, TPUMEHATH WX; yMeHHe (opmymnupoBate oOpaTHOE W
NIPOTUBOIIOIOKHOE YTBEPXKACHUE, NPUBOAUTL IPUMEPHl U KOHTPIPUMEDHI,
HCII0JIBb30BaTh METO MaTeMaTH4YeCKOM HUHAYKIWW,; MPOBOJUTHL NOKA3aTCIILHBIC
pacCcyXJCHUS TIPU PEIICHUH 3aj]ad, OICHUBATH JIOTHYECKYIO MPAaBUIBHOCTH
paccyxJeHui; yMEHHE ONEepHPOBATh MOHATHIMHU: MHOXECTBO, MOJMHOXKECTBO,
Olepanuy  HaJ  MHOXECTBAMM, YMCHHE  HCIOJNB30BaTh  TEOPETHKO-
MHO>KE€CTBEHHBIN armnapart JJid ormrcanud peajlbHbIX IPOLECCOB U SIBJICHUH 1 nmpu
pelleHnH 3aJa4y, B TOM YHCIE M3 APYIMX YYeOHBIX MPEIMETOB;, YMEHHUE
OTIepUpPOBaTh TOHATHAMH: Tpad, CBSI3HBIA Tpad, AepeBo, HUKI, rpad Ha
IIOCKOCTH; YMCHHE 33J]aBaTh W OMUCHIBATH Tpadbl pa3ivMyHBIMH CIIOCOOaAMU;

HCTIONB30BaTh Ipadbl IPH PEIICHUH 3214

YMeHne onepupoBaTh NOHATUSIMU: HATYPAIbHOE YUCIIO, LIEJIOE YHUCIIO, CTEIEHb C
[IETBIM TTOKAa3aTesieM, KOPeHb HaTypaIbHOU CTETIEHH, CTENEHb C PaIlMOHATLHBIM
roKasarejieM, CTEIEeHb C JCHCTBUTENBHBIM IIOKa3aTesjeM, Jiorapum uuca,
CHHYC, KOCHMHYC M TaHTE€HC IPOU3BOJLHOTO YHCIIA, OCTATOK [0 MOJYIJIO,
palMOHANIBHOE YHKCJIO, UPPALUOHAIBHOE YHUCJIO, MHOXECTBA HATYypPaJbHBIX,
LENbIX, pPalUOHANbHBIX, JCHCTBUTEIBHBIX YHCET; YMEHHE HCIOJNb30BaTh
MPU3HAKU JCJTUMOCTH, HAUMEHBIIMKA OOLIUI NEIUTeIh W HaUMEHbIIee 0O0Iee
KpaTHOE, aropuT™ EBKiHIa mpu pemieHun 3aaad; 3HAKOMCTBO C Pa3THYHBIMU
MO3ULIMOHHBIMU CUCTEMaMHU CYHUCICHHS, YMEHHUE BBINOJHITh BBIYUCICHUE
3HAYEHWH W TPeoOpa3oBaHUS BBIPAKEHWH CO CTENEHSIMH W JorapudmMamu,
peoOpa3oBaHusl APOOHO-PAIIMOHAIBHBIX BBIPAXKEHUA, YMEHUE OIEPUPOBATH
MOHSTHSIMM: MOCJIEA0BATEIILHOCTD, apudpMeTHIecKas Tporpeccus,
reoMeTpHYEeCKasi IPOrpeccusi, OECKOHEYHO yOBIBaIOIIass TI'eOMEeTpUYecKast
MpOorpeccusi; yMeHUe 3aJaBaTh MOCIEIOBATEIILHOCTH, B TOM YHUCJE C MOMOIIbIO
PEKYppPEeHTHBIX (HOpMYJ; YMEHHE OIEPHpPOBATh MOHITUAMU: KOMIUIEKCHOE
YHUCII0, COMPSDKEHHBIE KOMIUIEKCHBIC YHCTIa, MOIY/Ih U apTYMEHT KOMIUIEKCHOTO
4HpcIa, dhopma 3aIMCH KOMIIJIEKCHBIX YyHcen (reomeTpudeckas,

TPUTOHOMETPHUUECKASI u anrebpandeckas); YMETh MIPOU3BOAUTH




apI/I(bMeTI/I‘{eCKI/IG ,I[eﬁCTBHSI C KOMIUJICKCHBIMU YUCJIaMU; NMPUBOAUTH NPUMCPLBL
HCIMOJIb30BaAHUA KOMIUICKCHBIX YUCCIT; OICPUPOBATH NOHATHAMU: MaTpUlla 2X2n

3X3, ompenenuTeNh MaTPHIBI, TEOMETPUUECKUI CMBICIT OTIPECTHTEIS

YMeHue omepupoBaTh TMOHATUSMU:  PAIMOHAIBHBIC, HUPPALMOHATILHBIC,
[OKa3aTeNbHbIe,  CTEeTNeHHbIe, JIOTapUPMHUYECKHe, TPUTOHOMETPUUIECKHE
YpaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIEpPUPOBATH MOHATHUSIMHU:
TOXXJECTBO, TOXKIECTBEHHOE TIpeoOpa3oBaHWEe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHECHUU U HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUW, HEPABCHCTB U
CHUCTEM; YMEHHE peIIaTh ypaBHEHHS, HEPABCHCTBA M CUCTEMBI C IOMOIIBIO
pa3IMYHBIX MPHEMOB; pemaTh ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C
rapaMeTpoM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JJISI PEIICHHS
MaTeMaTHUYSCKUX 3a/Ja4d M 3aj7ad W3 pa3jIMuHbIX 00JacTell HAyKH M PEalIbHOM

KHU3HU

YMeHue  omnepupoBaTh  MOHATHSAMH:  (QYHKUUS, YETHOCTh  (DYHKIIWH,
MEPUOUYHOCTh  (YHKUUH, OrPaHHYEHHOCTh  (DYHKIWH, MOHOTOHHOCTD
(GyHKIMHU, SKCTpeMyM (QYHKIMH, HauOoibllee W HaWMEHbIlee 3HAUYCHUS
(yHKIIME Ha TPOMEXKYTKE, HempepbiBHAasS (QYHKIMSA, acCHMOTOTH Tpaduka
GyHKIMM, TepBas W BTOpas NpPOM3BOIHAS (YHKIMH, T€OMETPHYECKUN |
(u3nUecKuii cMBICT MPOU3BOJHOM, MEPBOOOpa3Hasi, ONpeleEHHBII HHTETPa;
YMEHUE HaxXOJUTh AacUMNTOTHl Tpaduka QYHKIHH; YMEHHE BBIYUCISATH
MPOU3BOIHBIE CYMMBI, HPOW3BEICHMS, YAaCTHOTO M KOMIIO3UIMU (YHKIHH,
HaXOJHTh YpaBHEHHE KacaTeIbHOW K TpaduKy (YHKIHMH; YMEHHE HAXOIHUTh
MPOM3BOIHBIE AJIEMEHTAPHBIX (DYHKIMHA; YMEHHE HCIIONIB30BaTh MPOHM3BOIHYIO
JUIsL KiccleZIoBaHus QYHKIWH, HAXOJUTh HAUOONbIINEe W HAMMEHbBIITNE 3HAYCHUSI
(GyHKIMH; CTPOUTHh TpaQUKH MHOTOWICHOB C WCIIOJIL30BAaHHUEM arapara
MaTeMaTHYeCKOTO0 aHalii3a; MPUMEHSTh MPOM3BOIHYIO JUIS HAXOXKICHUS
HAMIYYIIero PemeHuUs B IPUKIAIHBIX, B TOM YHCJIE COIHATbHO-9KOHOMUYECKUX
U QU3MYECKHX 33Jlauyax; HAXOAWTh IUIOMAAX U OO0BEMBI (PUTy C MOMOIIBIO
WHTETpaia; TNPUBOJAWTH MPHUMEPHl MaTeMaTHYECKOTO MOJICIUPOBAHUS  C

MOMOIIBIO TG EPEeHINATBHBIX YPaBHEHUH

YMeHre omnepupoBaTh MOHATHSAMU: rpaduk QyHKIHMH, oOparHas (yHKOus,
KOMIO3WIMS ~ (QYHKIMA, JWHEHHAas QYHKOUs, KBaapaTtudHas (QyHKIUS,
paumoHaibHas QyHKIMA, cTeneHHast GYHKLMS, TPUTOHOMETpHUIecKrue (pyHKINY,
oOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIINHU, TIOKa3aTelbHast 1 JiorapupMudecKast
(YHKIMY; yMEHHE CTPOUTh TpapuKH WU3YyYCHHBIX (YHKIHH, BBITOIHITH
npeobpazoBanusi rpadukoB (YHKIMA, HCIONB30BaTh I'paduKd s M3YYCHHS
MPOLIECCOB W 3aBUCHUMOCTEH, IpH pELICHUH 33Jad W3 JAPYIHX Yy4eOHBIX
MPEIMETOB M 3aJa4 U3 PealbHOM XU3HH; BBIpAXaTh (GOpPMYJIaMH 3aBHCUMOCTH

MEXIy BEJIMYMHAMHM; HCIOJIB30BaTh CBOMcTBA W rpadukn QyHKOMHA 11




peuICHuA ypaBHeHHﬁ, HCPABCHCTB M 3aJla4 C HapaMCTpaMu, 1/1306pa>1<aT1> Ha
KOOpI[I/IHaTHOﬁ IIJIOCKOCTH MHOXKECCTBaA peH_ICHI/Iﬁ ypaBHCHHﬁ, HCPABCHCTB U UX

CUCTEM

YMeHue pemaTh TSKCTOBBIC 3aa4d Pa3HbIX TUIIOB (B TOM YUCIIC Ha MPOICHTHI,
JOJM W YacTH, Ha JIBIDKEHHE, pPa0OTy, CTOMMOCTH TOBapOB W YCIYT, HAJOTH,
3amayn W3 O0JIaCTH YIIpPaBIIEHUS JHYHBIMH W CEMEHHBIMH (UHAHCAMHN);
COCTABIISITh BBIPAXKCHMUS, YPABHEHUS, HEPABCHCTBA M MX CHCTEMBI IO YCIIOBHIO
3aJlayM, MCCIICIOBATh IMOJIyYEHHOE PEIICHUE M OLECHUBATh MPABIOIIOJI00HOCTh
pe3yNbTAaTOB, yYMEHHUE MOJCIMPOBATh pEalbHBIC CHUTyallMd Ha  S3bIKE
MaTeMAaTHKH;, COCTABIIATh BBIPAKCHHS, YPABHEHUSI, HEPABEHCTBA U MX CHCTEMBI
MO YCJIOBHIO 3aJIa4M, HCCIIEJOBATh IMOCTPOCHHBIC MOJETH C HCIOJIh30BAHUEM

anmapara anreOpbl, HHTEpIPETHPOBATH MTOMYYCHHBIN pe3yabTaT

YMeHHe OnepHpoBaTh TOHATHSAMHU: CpelHee apupMeTHYeckoe, MeAnaHa,
HauOoJplllee W HAaWMEHBIEE 3HAUCHMS, pa3Max, AUCHEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Ha0Opa; YMEHHE HW3BIEKaTh, WHTECPIPETHPOBATH
WHPOPMALIMIO, TPEICTABICHHYI0O B TaONWIaxX, Ha JAMarpaMmax, rpadukax,
OTPAXAIOIIyl0 CBOWCTBA pEATbHBIX IIPOLECCOB W SBICHHUH; IPEICTABIATH
nH(pOpMaLUIO ¢ MOMOIIBI0 TAOJHUIl U AWArPaMM; HCCIEIOBATh CTATHCTHYECKUE
JaHHBIC, B TOM YHCJIE C PUMEHEHUEM IpaUuecKUX METOAOB U JICKTPOHHBIX
CpenCTB; rpaUYecKd HCCIEN0BaTh COBMECTHBbIC HAOIIONEHHUS C IOMOIIBIO

JyarpaMM pacCEeUBaHUs U JTUHEHMHOU perpeccuu

YMeHue onepupoBaTh MOHATHSMH: CIyYaHHBIA OMBIT W CIIydaifHOE COOBITHE,
BEPOSITHOCTb  CIIy4YallHOTO COOBITHS; yMEHHE BBIYUCISATH BEPOSTHOCTH C
HCIOJBb30BaHUEM TpaUUecKuX METOAOB; NMPUMEHATH (HOPMYJIBI CIOXKECHUS H
YMHOKEHHS BEpOSITHOCTEH, (OpMydy TOIHOM BEpOATHOCTH, (GOPMYIy
Beprayinm, xomOuHaTopHble (akThl W (QOPMYIBI; OLEHUBATH BEPOSATHOCTH
peaNbHBIX COOBITHH; YMEHHE ONepHUpOBaTh MOHATHSAMH: Cly4yailHas BeJIH4YMHA,
pacmpeieieHue BEPOSITHOCTEH, MaTeMaTU4eCKOe OXHUAAHWE, IUCHEpCUs U
CTaHIAPTHOE OTKJIOHEHHE CIy4allHON BEJWYMHBI, (QYHKLIUHU pPACIpereICHUs] U
IJIOTHOCTH PaBHOMEPHOIO, IOKA3aTeIbHOIO0 M HOPMAJIBHOTO pacIpezeieHU;
YMEHHE HCIOB30BaTh CBOWCTBA HW3YUEHHBIX pACHpPENETICHUN s PelIeHHs
3aJ1a4; 3HAKOMCTBO C MOHSATHAMHU: 3aKOH OOJNBIIUX YUCEI, METOBI BHIOOPOIHBIX
HCCIICIOBAaHNH; yMEHHE TNPHBOAWUTH HPUMEPHI MPOSBICHHUS 3aKOHA OONBLIMX
Yyucel B MNPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEPHPOBATH
MOHATUSIMU: COUYETAHHE, IIEPECTAHOBKA, YUCIIO COUYETAHUM, YHCIIO IEPECTAHOBOK;
OouHoMm HploTOHA; yMEHHE PUMEHATH KOMOMHATOPHBIE (DAKTHI M PACCykKICHUS
JUIs PEeUIeHUs 33/1a4; OLEHUBATh BEPOSTHOCTH PEajbHBIX COOBITHI; COCTAaBIATH

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPCTUPOBATDH HOHy‘lCHHBIﬁ pe3yiabTart

VYmenne ONeprupoBaTh MOHATUAMU: TOUYKaA, IIpAMadA, MIOCKOCTb, MPOCTPAHCTBO,




10

11

12

OTpPE30K, JIy4, BEJIMYMHA YTia, TUIOCKUN YToJl, IBYIPaHHbBIA yroj, TPEXTpaHHbIH
yToJl, CKPEIIMBAIOLIUECS MpsAMBIE, MapajUIENbHOCTh M MEPNEHANKYISPHOCTD
IOPSIMBIX W IUIOCKOCTEH, Yrol MEXAy MNPsIMbIMH, YOl MEXIy HIpsSMOH H
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 0 IJIOCKOCTH,
paccTosiHUE MEXIy IpSMbIMU, PAacCTOSIHUE MEXAY IIJIOCKOCTSIMH; YMEHHUE
WCTONB30BaTh MPH PEIIeHHH 33Jad  H3Y4YeHHble (AaKTbl H  TEOPEMBI
IUTAHUMETPHUY; YMEHHE OLICHUBATH Pa3Mepbl OOBEKTOB OKPYKAIOMIEro MHpA;
CTPOUTh MAaTEMaTHYECKHE MOJENIN C IOMOIIbI0 I€OMETPHUYECKUX IOHSITHH U

BCJIIMYMH, pC€UIaTh CBA3AHHBIC C HUMH IMPAKTHUYCCKUE 3a1a4n

YMeHHe omepupoBaTh MOHATHAMH: IUIOMAAs (UTYpsl, 00BEM (UTYPHI,
MHOTOTPaHHHUK, MPaBUJIbHBIH MHOTOTPaHHHK, CEYCHHWE MHOTOTPaHHHUKA, KYO,
napajuleNieliumes;, npu3Ma, Nnupamuaa, (Gurypa M TOBEpXHOCTh BpallCHHS,
HWIMHIP, KOHYyC, Imap, cdepa, Iwiomanb cdepbl, IUIOMAAb MOBEPXHOCTH
MUpaMHUIbL, MPHU3MBI, KOHYyCa, LWIMHApA, O0BEM Kyba, NPSMOYrOJIHHOTO
napanieNenureaa, TupaMuIbl, MPU3MbI, NWIHHAPA, KOHyca, IIapa, pa3sBépTKa
MOBEPXHOCTH, CEYCHUS KOHyca M [WIHHApA, MapaJUleibHbIe OCH HIIH
OCHOBaHHIO, CEYEHHE Ilapa, IJIOCKOCTh, Kacaromascs cdepsl, NWIHHAPA,
KOHyCa; YMEHHE CTPOUTh  CEYCHHE  MHOTOIpaHHHKA,  W300pakath
MHOTOTPaHHUKH, PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX CCUCHHS, B TOM YHCIIEC C
MOMOIIBI0  DIICKTPOHHBIX ~ CPEACTB;  YMEHHE  NPUMCHAThL  CBOWCTBA
TFEOMETPUUYECKUX (PUTYp, CAMOCTOATENHHO (OPMYJIUPOBATH  OMPEICICHUSI
M3y4aeMbiX (UTYp, BBIIBUraTh THIOTE3bI O CBOWCTBAX M IPHU3HAKAX
reoMeTpuuecknx (uryp, OOOCHOBBIBATh WJIM ONpPOBEpPTraTh WX; YMEHHUE
MPOBOJUTE Kiaccu(ukanuio (GUryp Mo pa3iMuHbIM MPU3HAKAM, BBIMOIHATH

H606XOZ[I/IMI>IG JAOMOJHUTCIIbHBIC TOCTPOCHUA

YMeHue OIepuUpoOBaTh NOHATHAMU: NBUKCHHUEC B IPOCTPAHCTBC, HapaJ'IJIeJILHLIﬁ
NepeHOC, CUMMETPHUA Ha IIJIOCKOCTHU u B OPpOCTPAHCTBE, OBOPOT,
npeoOpa3oBaHue MoJ00Hs, TOAOOHBIE (QUTYPBI; YMEHUE PAcliO3HABATH PAaBHBIE U
no/lo0Hble  (GUTypsl, B TOM 4YHCIE B MPUPOJE, HCKYCCTBE, apXUTEKTYpE;
HCIOJIB30BaATh T'COMETPHUYCCKHUE OTHOLICHUA IIPU PCUHICHUU 3aJiad; HaXOIUThb
FeOMETPUYECKUE BEIMYUHBI (IJIMHA, YTOJ, IUIOIMIAih, O0OBEM) TMPH pPEIICHUH
3aga41 Hu3 Jpyrux y‘le6HLIX npeaMeToB U U3 pCaJIBHOﬁ JKU3HU; YMCHUC
BBIYUCIISITH TEOMETPUYECKHE BETUYMHBI (UIMHA, YTOJ, IUIOMAnh, OOBEM,
IJIOIalh TIOBEPXHOCTH), MUCHOJB3Ys] W3y4eHHBIE (OPMYIBI U METOJIBI, B TOM
YHCIIC: Iiomaab MOBECPXHOCTHU MMUPAMU/IbI, IIPU3MbI, KOHYCA, HWJIWH/PA, IJIOINAaab
cdepsl; 00bEM KyOa, MPSIMOYTOJIBHOTO Mapaiiesenuneaa, MMpaMubl, TpU3MBbIL,
OWJINHApPA, KOHYCA, Mapa; YMCHHUC HAaXOAWUTb OTHOLICHHC O6T>éMOB HO):[O6HI>IX
uryp

VYmenne OIICpUpPOBATL IMOHATUAMHU: HPAMOYIOJibHagd CHCTEMa KOOpAWHAT,
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BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHL BEKTOpa, CyMMa BEKTOPOB,
MPOM3BENIECHUE BEKTOpA HAa YMCIIO, Pa3lIoKEHUE BEKTOpa MO 0a3ucy, CKaIspHOES
MIPOM3BE/IEHHE, BEKTOPHOE TPOM3BENCHUE, YToJl MEXAY BEKTOpaMH; yMEHHUE
HCTIONB30BaTh  BEKTOPHBIH M KOOPAMHATHBIA  METOX  UIS  pEIICHUS

TEOMETPHUYECKUX 33729 U 33/1a4 APYTUX yUeOHBIX TPEIMETOB

YMeHne BBIOMPATh MOAXOMSAIIMA METOZ MJIsS PEIICHUs 3aJadd; MMOHUMaHHue
3HAYUMOCTH MaTEeMAaTHKH B N3YYEHWUHU MTPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SIBJICHUM; yMEHHE pAaclo3HaBaTh MPOSABICHHUE 3aKOHOB MAaTEMaTUKH B
HUCKYCCTBE, YyMEHHE MPUBOAUTH MPUMEPHl MaTEeMAaTHUYECKUX OTKPBITHUH

POCCHICKOI 1 MUPOBOI MaTEMAaTUYECKON HAYKU




INEPEYEHbB 2JIEMEHTOB COJAEP)KAHMUS, IPOBEPSEMBIX HA EI'D I1IO
MATEMATHKE

IIpoBepsieMblii 3J1eMeHT CO/lePKAHUSA

Kon
1 Uucia 1 BBIYHACICHUS
1.1 Hatypanbubie u uenbie yncna. [I[pu3Haky AeTMMOCTH LETBIX YHCEI
12 PanmonaneHple yucna. OOBIKHOBEHHBIE W JECSATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
' MIEPUOMYECKUE TPOOH
13 ApudmeTrnueckuii KOpeHb HATYpalbHOU cTeneHu. J{eHcTBrs ¢ apuPMETHIECKUMH KOPHIMU
' HaTypaJbHOW CTETICHH
14 Crenenp ¢ unenblM mnokaszareneM. CreleHb € palMOHAIBHBIM IoKa3areneM. CBolicTBa
' CTETIeHU
15 CuHyC, KOCHHYC M TaHT@HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuuHbIe M HATYpalbHbIE JOTapu(MBbI
HeiicTButenbHble 4nciaa. ApUPMETHYECKHE ONepanud C JIeHCTBUTEIBHBIMH YHCIAMU.
1.7 [MpubnmxEHHBIE BBIYKMCICHUS, TpaBUia OKPYIJICHHs, MPHUKHIKA W OIEHKa pe3yibTaTa
BBIYUCIICHUN
1.8 [IpeoOpa3zoBanue BEIpAKCHHIA
1.9 Kommuiekcuble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lemnsie 1 1poOHO-paIOHANBHEIE YPaBHEHUS
2.2 HpparmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHS
2.4 [MokazarenbHbIe U JOTapu(QMUIECKUE YpaBHEHUS
2.5 Lensie 1 poOHO-palMOHATbHBIE HEPABEHCTBA
2.6 WppanmonanbHple HepaBEHCTBA
2.7 INoka3zaTenbHbIC U JIOTApUPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpudeckre HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEeHNUs, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMu
2.11 Matpuia cucTeMbl JMHEWHBIX YpaBHEHHHA. OnpeaenuTens MaTpULbl
3 OyHKIMH U rpaduKu
31 Oynukyst, crocodbl 3aaanus ¢GyHknuu. ['paduk Gynkiun. Bzaumao oOpaTHble (YHKIIWH.

Yérnarple u Heu€THBIe QyHKIMH. [lepruoguueckue GyHKIUHN




Ob6nacte ompeneneHnss 1 MHOXecTBO 3HaueHui (ynkumu. Hymn dynkouu. [IpomexyTku

3.2 3HAaKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (QYHKUMH. MaKCUMyMbl U MUHHMYMBI
(dhynaxun. Haubonpiee n HanMeHbIiee 3HaueHNE (PYHKIINN Ha TPOMEXKYTKE

33 CrenieHHass (QYHKOMsS C HaTypajJbHBIM W LENbIM IOKa3aTeneM. EE cBolicTBa M rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0¥ CTEIICHH

3.4 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH

35 [okazarenbHas u Jorapudmuydeckas pyHKIHU, UX CBOMCTBA U TpaQUKH

36 Toukn paspsiBa. AcuMnToThl rpadukoB GyHkuuid. CBoWicTBa (QyHKIWH, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 TTocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs IOCIIEN0BATEIHLHOCTEN

3.8 Apudmerrnueckast u reoMmeTpuuecKas nporpeccud. @opmMya CI0XKHBIX IPOLEHTOB
4 Hauana maremaTtnyeckoro anaimsa

41 [MpousBoanas ¢pyHkuuu. [Ipon3BoaHbIE AIEMEHTAPHBIX (PYHKIHN

42 [TpumeHeHne TPOU3BOAHON K UCCIENOBaHUIO (YHKIMH HA MOHOTOHHOCTH M IKCTPEMYMBI.
' Haxosxnenue HanOombIero 1 HaMMEHbBIIETo 3HaYeHUsI QYHKIIMK Ha OTPE3Ke

4.3 IlepBooOpa3nas. MuTerpain
5 MHoXxecTBa U JIOTHKA

51 MHoXxecTBO, onepaluuy HaJ MHOKecTBaMHU. Jluarpammel Diinepa — Benna

52 Jloruka
6 BeposTHOCTh U CTaTUCTHKA

6.1 OnucarenbHas CTaTUCTHKA

6.2 BeposiTHOCTB

6.3 Kom6unaropuka
7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [TpsiMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena 1 MOBEPXHOCTH BpaIlCHUS

7.5 Koopaunats! 1 BEKTOpPHI
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