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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOMINXCS
10 —11 xmaccoB pa3pabortana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOIO0 00pa30BaTEIbHOTO
CTaHJapTa CpenHero odmero obpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
IPEeIbSIBISEMBIX K MaTeMaTHUYECKOMY 00pa30BaHUIO, U TPATUIMIl pOCCHIICKOTO 0Opa3oBaHUS.
Peanmusanus  mporpaMMbel  00eCHeUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETEHIMSMH,
COCTaBISIIOLIMMHU OCHOBY JJIsi CaMOPa3BUTHsS M HENPEpPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 00YJaIOLIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oO0pa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTUS OOyYaromuxcs, GOpMHUPOBAHUS
(GYHKLIMOHAIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4YeOHbBIX IMCLUIUIMH.
PazButne y oOydwarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOILIEHUH PEaIbHOTO U UJEaIbHOI0, XapaKTepe OTpaXKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH U IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS YYAIIMXCS, a TaKkKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak 0OecleYrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH H3YYCHHH OOYYAIOUIMMHCS TOHSTHIHBIX
OCHOB TI€OMETpUM M TIOCTPOEHUM LIEMNOYKU JIOTUYECKUX YTBEPXKIECHUI B XOJle pelIeHUs
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAy4YHOro LHMKJIAa, B YAaCTHOCTH M3 Kypca
buzuku.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTeTbHOCTH 4YenoBeka. OpHeHTalus 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAIOIIEro Mupa,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHUBHOTO TPEeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MIPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAECT pa3Hble BUAbI YUeOHON U TPYI0BOM
NeSITEIbHOCTH, SIBJISIETCS OJHUM M3 MPO(EeCCHOHANTBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3agada (GOpPMHUPOBAHUS y OOYUaIOIIMXCSl MPOCTPAHCTBEHHOTO MBINIUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKOH
JeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

[lenb ocBoeHUs mporpaMMbl ydeOHOTo Kypcea «l'eomeTpusi» Ha 0a30BOM ypoBHE 00yueHUs
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHWH U
NecTBUH, crienu(UUHBIX T€OMETPUU, BO3MOKHOCTH YCHEIIHOTO MPOAOKEHHsT 00pa30BaHuUs 110
CHEIHATBHOCTSIM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCIIOIB30BAHUEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA IS OOYYaIOIIMXCS
CpeIHeW IIKOJIbI, HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0Imre MaTeMaTHUECKUEe YMEHWUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE JIIs
KHU3HU B COBpeMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO



Oosee r1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npodecCuoHaNbHOM NeTENbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anau. [IpmopureTHBIMU 3a1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e opMHUpoBaHUE NPEICTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYyphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e popMHupoBaHUE TMPEACTABIEHUS O MHOTOIPAaHHUKAX U TelaxX BpalleHHs Kak o
BaXHEHIIIMX MaTeMaTUYECKHX MOJEINSIX, MMO3BOJISIONUINX OMUCHIBATh U U3Y4aTh pPa3HbIe
SBJICHUS OKPY>KAIOILIEr0 MUPA;

¢ popmHupoBaHUE yMEHHsI pAcllO3HABaTh Ha YepTEkKax, MOJAENSAX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U Tejla BpallCHHUS,;

®OBJIAZICHHE METOJAaMHM pELICHMs 3aJad Ha TMOCTPOSHHS Ha  H300pakeHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

¢ popmHupoBaHUE yMEHHS OINEPUPOBATH OCHOBHBIMHM TOHATHUSMU O MHOTOTPaHHHKAX H
Teax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIQ/ICHUE AJITOPUTMAMHU DELIEHUS OCHOBHBIX THUIIOB 3aJayd; (POPMUPOBAHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJICPKAHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHHUS;

e hopMupoBaHre (QYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAaHTHOM TE€OMETPHU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CUTYallUSX W MPH H3YyYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBATH MX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, MPUMEHITh OCBOCHHBIH
FEOMETPUUYECKUH ammapar g pelieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OILICHUBATD MOJIYYCHHBIE PE3YIbTATHL.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOYEHHUE B KypC CTEPEOMETPUN
B Hayaje €ro M3ydyeHus 3ajad, pelIacMbIX HAa YPOBHE HWHTYWTUBHOIO TIO3HAHMS, U
onpeaenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET NIPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
JEATENBHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUM y ydalluxcs B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET PEIlIeHHUs 3a7a4 Ha CO3/IaHHe NMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpa3za NPOBOAUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKAHNUS.

OcHoBHBIE cojepxaTenbHble JuUHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpaleHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JTOTHUYECKUX YMEHUN pacrpeaensieTcss He TOIbKO
[0 COJAEp)KaTeNbHBIM JIMHHUSM, HO W IO TojaaM oOydyeHHs Ha YpOBHE CpeJHero oOIuero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yjbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJQJICHHE TI'E€OMETPUYECKMMM  TOHATUSAMU M  HaBBIKAMH  OCYIIECTBISIOCH
[OCJIEIOBATEIbHO U IOCTYNATENIbHO, C COOJIIOJICHHEM INPHUHIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHX MPEACTABICHUI 00yJarOIInXCs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, Bcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeomMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBo. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosiokeHue npsiMbIX B IIPOCTPAHCTBE: MEpPECEKaroLUecs], napauieabHble U
cKpeluBawmuecss npsambsle. llapannenbHOCTh MOpPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJibHble TpsMblE B IPOCTPAHCTBE; IMapaJICNIbHOCTh TPEX NPAMBIX; MapaieIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMHU CTOPOHAMH; Yrojl MEXKIy HpsIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTe. [IpocTeiine mpocTpaHncTBeHHbIE (PUTYpBI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapajuieNenuIie; MoCTPOSHNE CEUCHUA.

[lepneHaAUKyISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHIUKYJISpPHBIE MpsIMbIE B
IPOCTPAHCTBE, MpsMbIE NapajuleJbHble M NEPIEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJbl B NMPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IUIOCKOCTHIO; JABYTPAHHBIN yroil,
JUMHEUHBIN Yroj ABYrpaHHOro yria. llepnenaukyisp M HakJIOHHBIE: PACCTOSAHHE OT TOYKU IO
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

[TonsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOIpDAaHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yroiapHas npusma; rpaHu
U OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs M TOJIHAs TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero coiictBa. [Iupamuaa: n-yronpHas
nupamMuia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M Yyceu€HHas MNHpaMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE MPABUIBHOIO MHOTIOIPDAHHUKA; NpaBUiIbHAs NpU3Ma M NPaBUIbHAS
NUpaMuJia; MpaBUiIbHAasl TPEYrojibHas MUpaMuia U MpaBUIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus NpuU3MBl U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, MIIOCKOCTH.
DneMEeHThl CUMMETPUU B TUpaMujiax, apauieJenuneiax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON NMHUpamMuabl, TeopeMa O IuUloum@aau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMuibl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KUIIACC

Tesa BpaleHus

[Munuaapuyeckas NOBEPXHOCTh, OOpa3ylollye UUIMHAPUYECKOH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOIIaJb OOKOBOI M MOJHOW MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3yrollue KOHWYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BHICOTA; OCHOBAaHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMETp; IJIOMIATb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CcKocTU. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Tapaienenuneaa u cieactBus u3 He€. O0bEM mumHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHONICHHS MEXIY IJIOMAASIMH I[OBEPXHOCTEH,
00BbEMaMu TOTOOHBIX Tell.

Ceuenuss nunuHApa (MapauielbHO U NEPICHIUKYISAPHO OCH), CEUEHHUS KOHYyca
(mapaienbHOE OCHOBAHUIO M POXO/ISIIEE Yepe3 BEPIIUHY), CEUECHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl10’K€HUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uMciio. Pa3noxkeHue BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
[IpssmoyronbHas cucrema KoopauHat B mpocTpaHcTtBe. Koopnuuatel BekTopa. Ilpocreiimiue
3a/la4yd B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Boluncnenue yrioB Mexay NpSAMbIMA M IUIOCKOCTSAMH. KOOpJIMHATHO-BEKTOPHBIM METOJA NpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOEHHS IMporpamMmbl ydyeOHoOro mnpenmera «MaTemaTHkay
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocIUTaHHe:

C(OPMHPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMM OOYy4arollerocss KakK akTHUBHOTO U
OTBETCTBEHHOI'0 YJI€HAa POCCUICKOrO OOILIECTBA, MPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpOLEAYp TIpa’kAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M Ha3HAUEHUEM.

IIaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOM Ipa)K1aHCKOW MAESHTUYHOCTH, YBOKEHHS K MPOLLIOMY
U HACTOALIEMY pPOCCHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCUMCKONM MaTeMAaTHYECKOM HIKOJIBI, K MCIOJB30BAaHUIO ATHX
TOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:



OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOrOo Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUXKEHUN HayKW U JESATEIIbHOCTHIO YUYEHOr0; OCO3HAHMEM JIMYHOIO BKJIAa/Ja B IOCTPOEHHUE
yCTOMUUBOro OYyAyIIEro.

JcTeTHYecKoe BOCIIUTAHHUe:

JCTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIHOYas ACTETUKY  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajau, pEUICHUH, pPacCyXICHUH; BOCIPHUMYHBOCTHIO K
MaTeMaTHYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusznyeckoe BOCIUTAHNUE:

C(OPMHPOBAHHOCTBIO YMEHUs MPUMEHSATh MaTeMaTW4YeCcKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/0POBBIO
(3mopoBoe mMTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PEryisipHas (usnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03J0POBUTEIHLHON
JeSITEIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K pa3IMYHBbIM
cdepam mpohecCHOHATEHON IEATEFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MpHII0KEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeéMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pELICHUH IPaKTUYECKHX 3a7jad MaTeEMaTUUECKON HallpaBIEeHHOCTH.

IKOJI0rH4ecKoe BOCIIUTAHNE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIbHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHME HPUPOAHON M COLMAIbHOW Cpe/ibl, OCO3HAaHHEM
r00abHOTO  XapaKTepa OJKOJOTMYECKHMX MpoOJieM; OpUEHTauuell Ha  NpUMEHEHHUE
MaTeMaTHYECKUX 3HAHMHM JJI pelIeHUs 3a/ad B 00JACTH OKPY)KAIOLIEH cpeibl, MIaHUPOBAaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEJIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKU M OOIIECTBEHHOMN MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJIOBEYECKON JIeSTEIIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTUS LUMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTU4eCKOW KyJIbTYpOM KaK CPEICTBOM IIO3HAHUs
MHUpPa; TOTOBHOCTBIO OCYILECTBISATH IPOEKTHYHD M  HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WH/IMBUYaJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOSHHSI IPOrPaMMbl y4eOHOTO MpeameTa «MaTemMaTukay
XapakTEpU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHOIMU  OCliCMEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCALHOIMU — PecyIsimUHbILMU
OelicmeusIMu.

1) Ynusepcanvnvie nosnasamensusie deticmeus, obecneuusarom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00VUarowuxcs (0ceoeHue mMemooo8 NO3HAHUS OKPYHCAIWe20 MUpd,;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuet).

ba3oBble Jiornueckue AeCTBUSA:

®BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMATUYECKHX OOBEKTOB,

MOHSATHUI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYJIUPOBATH OINPEICIICHUS MOHITHH;
yCTaHABJIMBAThH CYMIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIINN, OCHOBAHHS /151 0000IIeHUS
U CpPaBHECHHUS, KPUTEPUHU TIPOBOJMMOI0 aHAJIH3a,



® BOCIIPHHUMATH, (OPMYITUPOBATH M MPEOOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBISIBIISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHS B (akTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEAjarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

e JieJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITENIBHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSAMBIEC U
OT TMPOTUBHOIO), BBICTPaMBAaTh APrYMEHTAIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KIICHUS U BBIBOJIBL;

® BLIOMpATh CIOCO0 pelieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOMSAIINUN ¢ YIETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeiCTBHSA:

® ICTIOJIb30BaTh ~ BOMPOCHI ~ KaK  MCCIIEOBATEIbCKUI  MHCTPYMEHT  IIO3HAHMS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3UIIHIO,
MHEHUE;

® [IPOBOJUTH CAMOCTOSITENIbHO ~ CIUIAHUPOBAHHBIA  JKCIHEPUMEHT, HCCIIEOBaHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHyeckoro oOBeKTa, SBIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENBHO (DOPMYITHPOBATH 000OIIEHUS U BEIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOJIIO/IEHUs, UCCIIEI0OBAaHUS, OLCHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3YyJbTaToB,
BBIBOJIOB M 000OOIEHHNI;

® IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

PabGora ¢ undopmanmeii:

® BRISIBJISITH Je(UIIUTH HH(DOPMAIUH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC U JIJIst
pelieHus 3a1a4uu;

®BBHIOMpATh HMHPOPMAIMIO K3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMATHU3UPOBATh U WHTEPIPETHPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MIPE/ICTABJICHHUS;

® CTPYKTypUpOBaTh HMH(pOpPMALMIO, TPEACTaBIATh €€ B  pa3iuuHbX  (opMmax,
WJLTIOCTPUPOBATH TpaduUuecKy;

® OILICHUBATh HAAE&KHOCTh HMHGOPMAIIMK IO CaMOCTOSITEIbBHO  CPOPMYITHPOBAHHBIM
KPUTEPHUSIM.

2) VHusepcanvbHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom coopmuposaHHoCcmy

COYUANBHBIX HABBLIKOE 00YYAIOUWUXCA.

Oo0menne:

® BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBHSMHU U IEIIMU
OOIIeHMs; SCHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 1O X0y PelIeHUs 3a7a9i, KOMMEHTUPOBATh
MOJIYYeHHBIA pe3yibTarT;

®B X0jie 00CYKIEHHS 3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXAaeMON TEMbI, IpOOJIEMBI,
pemraeMoi  3amadyM, BBICKa3bIBaTh WJCH, HAlleJICHHbIE Ha TIOMCK PEIICHUS;
COMNOCTABIIATH CBOM CYXKJIEHUS C CYXKICHUSIMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
0oOHapyXHUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme GpopMyIHpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHUS,



® [IPEJICTABIATh PE3YyIbTAThl PELICHUS 3a/a4M, SKCIIEPUMEHTa, MCCIEJI0BAaHMS, MPOEKTa;

CaMOCTOSITENIFHO BBIOMpATh (pOopMaT BBICTYIUICHHS € YY4ETOM 3a7ad IMPE3CHTAIUH U
O0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuyecTBo:

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU pabOTHI IPH
pemeHny y4eOHBIX 3a/1a4; IPUHUMATD IeJIb COBMECTHOM EeSATEIBbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboOThI, paclpeneisiTb BHIBI pabOT, TOTOBAPHBATHC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;

® yJacCTBOBATh B TPYMIOBBIX (opMax paboThl (0OCYkIeHUs,, 0OOMEH MHEHHH, «MO3TOBBIC
HMITYPMBI» W MHBIE); BBINOJHATH CBOK YacThb pabOTHI W KOOPAWHHPOBATH CBOU
JeMCTBUS C IPYTHMH YWICHAMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vnusepcanvhuie pezynamuensle delicmaus, obecneuusaom @GopmuposaHue CMulCi08bIX

YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHIL.

Camoopranuszanus:

® COCTaBJIATH TUIAH, aJITOPUTM PEIICHHS 3a]1a41, BBIOMPATh CIIOCO0 PENICHUs C YUETOM
UMCIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJIa/ICTh HaBBIKAMH [TO3HABATEIBHOMN peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
¥ MBICIIUTENBHBIX TPOLECCOB, UX PE3yJbTAaTOB; BIAICTh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U Pe3yJbTaTa PeHICHUsT MAaTeMaTHUECKOW 3a]1auu;

® [IPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH INPH PEHICHUW 3aJadd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTCH;

® OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa IETHM MW YCJIOBUSAM, OOBSICHATH TNPHYUHBI
JOCTIDKEHUSI WM HEIOCTHMIKECHHUS PE3yIbTaTOB JIEATEILHOCTH, HAXOAWTH OIIUOKY,
JIaBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEIICHUN T€OMETPUUECKUX
3ajad4.

OnepupoBaTh TMOHATUSMH: MMAPAUICTIBHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX U
IUIOCKOCTEH.

KrnaccuduiupoBars B3auMHOE PacrofiOKeHHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBIN YyroJl ABYTPAHHOTO yIJa; TpaayCcHast Mepa IBYTPAaHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (IMpaMuia; Mpu3Ma, MpsIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccudumupoBat MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUSA IS KIAcCU(PUKALUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPABUJIBHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapajlIeICIUIIEbI).

OrnepupoBaTh MOHIATHAME: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHITH IPUHITUITBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJI CIIEIOB.



CtpouTh ceueHHs] MHOTOIPAaHHHKOB METOAOM CJIEJOB, BBIOIHATH (BBIHOCHBIC) IIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEJIMYMH MO obOpasuam Win
QITOPUTMaM, TPHMEHsSS HM3BECTHBIC AHAIIMTHYECKUE METOJbl TPU PEHICHUH CTaHAapPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMs TOYKAMH, OT TOYKU JO
IPSIMOM, OT TOYKH JI0 IUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU.

Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH IO oOpa3naMm HiIu
QITOPUTMaM, MPHMEHsSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEHICHUH CTaHAapPTHBIX
MaTeMaTHYECKUX 3aj]ad Ha BBIYMCICHHE YITIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
NPSIMOH U TUIOCKOCTBIO, MEXKTY IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boraucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
npuMeHeHHeM (GOpMyJ; BBIYHCISATH COOTHOIICHHS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TMOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh
CUMMETPHU; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH UH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTypax, MpeICTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[MpumensaTp reomerpuueckue (akTbl Ui  pPEHICHHS CTEPCOMETPUYECKUX — 3ajad,
IPEIOIarafoIuX HECKOJBKO IIaroB pEIIeHUs, €CIH YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpOCTEHIINE MPOTPAMMHBIE CPEACTBA W ANEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[IpuBoMTH, TpPUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHATh TOMYYEHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH pEalbHBbIC CUTYAIlMH H
OPUMEHSATh  HM3YYCHHBIC IOHATHS B  MPOLECCe IOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMyTHPOBaHHOW TPOOIEMBI, MOACTUPOBATh pPEATbHbIE CHTYyallud Ha S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HMCIIOJIb30BAHHEM TI'€OMETPUYCCKUX TOHSATHH U TEOPEM,
ammapara anreOpbl; penaTh NpakTHIeCKHUe 3a7auu, CBI3aHHbIE C HAXOKICHUEM IeOMETPUIECKIX
BEJIMYKH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHIpUYECKast MMOBEPXHOCTb, oOpa3yromue
LWIMHPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHUUECKON
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS TeIl BpaIlleHUS.

KnaccudunmpoBaTs B3aMHOE pacmnoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOLIEHUS MEXIY IUIOMIANSIMU TMOBEPXHOCTEH W 00BEMAMH TMOJAOOHBIX
Te.

N3o00paxkaTs w3yuaembie (UTYPBI OT PYKH M C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.



W3BnekaTh, MHTEPIIPETUPOBATh M MPEOOPa30BBIBATH UH(OPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbIMOMHATE IEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOXCHHUS BEKTOpa
Ha YHUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHATh MPaBUIIO MapayIeIenuIe/a.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YroJd MEXIY BEKTOpaMH, CKaISIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aaBaTh IOCKOCTh YPAaBHEHHEM B ICKAPTOBOW CHCTEME KOOPIMHAT.

[TIpumensaTe reomerpuueckue (akTbl Ui  PEHICHUS CTEPEOMETPHUECKUX — 3ajad,
HPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHUs, €CJAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemate mpocTeiiiime reoMeTpUIeCcKUe 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
METo/.

Pemath 3agaus Ha JOKa3aTEIbCTBO MAaTEMATHYECKHX OTHOIICHUH W HaXOXKICHHUEC
TCOMETPHUICCKUX BCIWYHH I10 06pa311aM WKW ajJIrOpuT™MaM, MpUMCEHAA M3BCCTHBIC MCTOAbI IIPU
pEIIeHUH CTaHIAPTHBIX MATEMaTHYECKUX 3a71a4.

IIpuMeHATh IpoCTEHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HW,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBIE CUTyalUd U
OPUMEHSATh  M3YYCHHbIC TMOHATHS B  MpOLECCe IOMCKAa  PEHICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BATh MOCTPOCHHBIC MOJENIN C HMCIOJb30BAHHEM TEOMETPHUYCCKHUX MOHATHH U TEOpEM,
arrapara anre6pLI; peliaThb MPAKTHYCCKUC 3aa4r, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUICCKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuyeckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI pecypebi
bubmuorexa [JOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuorexa [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
[JIBl MEXAY MPSMBIMU U TUIOCKOCTSIMHU hitps/m.edsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audpoBbie)
Ne i/ P Kontpoabuble | IlpakTnueckne bp
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
1 T 12
eI BpatieHt https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 1
OOnEub T > https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHME, 0000IICHUE, 7 | bubnmnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
IMOYPOYHOE IIVTAHUPOBAHUE
10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Tema VooKa HMara uudposbie
n/n P Bcero Konrpoabusie | - Mpakriieckie U3Y4YCHUSA oOpa3oBaTe/ibHbIEC
padoThI padoThbI pecypesr
OCHOBHBIE OHSTHS CTEPEOMETPHHU:
1 TOYKa, NpsiMasi, MIOCKOCTb, | bu6nmmoreka [JOK
npocrpancTsBo. [IpaBuna 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300paKeHUs Ha PUCYHKAX:




M300paKeHUS IIOCKOCTEH,
NapajuIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

ITonsaTuA: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS

bubmuoreka [JOK

04.09.2025 | https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ II0CKOCTh
ITonsaTua: nepecekaromuecs
TUTOCKOCTH, TTEPECEKAIOLTHECS bubmmorexa [IOK
> 1IeP - 09.09.2025 |  https:/m.edsoo.ru/db685¢73
mpsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOI'OI'paHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha bubnnorexa [JOK
PUCYHKaX, Ha TPOCKIIMOHHBIX 11.09.2025 | https://m.edsoo.ru/a63959ed
yepTexax
HauanbHubie cBenenus o kyoe u
UpaMuie, X pa3BEPTKH U MOJAETH bubmmorexa LOK
PAMIIE, ¥ pAsbep AEHH: 16.09.2025 | https://m.edsoo.ru/b30dfF38
CeueHnsi MHOTOTPaHHUKOB
HauanpHubie cBenenus o kyoe u
MUpaMuie, UX Pa3BEPTKU U MOJAETH bubmmorexa [OK
PANIIE, ¥ pasbep AETH: 18.09.2025 | https://m.edsoo.ru/3dsfrd32
CeueHnsi MHOTOTPaHHUKOB
[TonsiTue 06 akcMOMaTHIECKOM
IIOCTPOECHUH CTEPEOMETPHUH: bubnnorexka [JOK
AKCUOMBI CTEPEOMETPUU U 23.09.2025 | https://m.edsoo.ru/OccScdfe
CIIEJICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM
IIOCTPOECHUH CTEPEOMETPHUH: bubnnorexka [JOK
AKCUOMBI CTEPEOMETPUU U 25.09.2025 | https://m.edsoo.ru/239c8cb4

CICACTBUA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM

bu6mmoreka [JOK




IIOCTPOCHUH CTEPEOMETPHUU: 30.09.2025 | https://m.edsoo.ru/65¢c6b106
aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM
10 MOCTPOCHUU CTEPEOMETPHUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U 02.10.2025 | https://m.edsoo.ru/258fc245
CJIEZICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsmbIx
1 B IIPOCTPAHCTBE: IIEPECEKAIOIINECH, bubnnorexa [JOK
NapajuieJIbHbIE U CKPEIIUBAOLIUECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
psIMble
[TapamenpHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
12 napajuieJbHbIe MPSIMbIE B bubmmorexa [OK
P P 09.10.2025 | https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapalJIeIbHOCTh
TPEX MPAMBIX
[TapannenbHOCTh NPSMBIX U
13 IJIOCKOCTEHN B POCTPAHCTBE: bubnuoreka [IOK
[TapamienbHOCTb IPSAMOU U 14.10.2025 | https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTIIBl ¢ COHANpaBICHHBIMU bubnuoreka [IOK
CTOpPOHAMU 16.10.2025 | https://m.edsoo.ru/9f4071b9
s VYron Mexay npsiMbIMHU B bubnmnoreka [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bubmuotexa [JOK
IIPOCTPAHCTBE 23.10.2025 | https://m.edso0o.ru/2935a9a0
17 [TapaenbHOCTB IIOCKOCTEN: bubnnorexa [JOK
NapajuleIbHbIE IUNIOCKOCTH 06.11.2025 | https://m.edsoo.ru/2e18f255




CaolicTBa napamienbHbIX

bu6mmoreka [IOK

18
IJIOCKOCTEMN 11.11.2025 | https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHbIE
19 (GuUrypsl Ha MIOCKOCTHU: TETPAd Bubmaorexa ITOK
P + TETPASID, 13.11.2025 | https://m.edsoo.ru/4a28dc02
KyO, mapasiesenurne
bu6mmoreka [IOK
20 IT i
OCTPOCHHE CCHCHIH 18.11.2025 | https://m.edsoo.ru/1d434d0f
21 [TocTpoenune ceuenunii bubmmorexa [IOK
P 20.11.2025 | https://m.edsoo.ru/ec26fe5d
KonTponbnas pabora no teme
” "[IpsiMble U TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapauienbHOCTh 25.11.2025 | https://m.edsoo.ru/9a0a9%e56
HPSIMBIX U IJI0CKOCTEN"
[TeprieHAMKYASIPHOCTD NPAMON U
23 HJI(I))CKOCTI/I'};IG pneH WK IJ)BI HbIE bubmmorexa [TOK
- HCPHCHAMEYIID 27.11.2025 | https://m.edsoo.ru/b19f6a5d
MpsSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K INIOCKOCTH 02.12.2025 | https://m.edsoo.ru/Oac11c95
’5 IIpsmble napasuienbHbIEe U bubnuoreka [IOK
MEePIEHANKYISIPHBIE K TNIOCKOCTH 04.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprnesmKyIIpHOCTH bubnuoreka [IOK
MPSIMOM U TUIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHmKyIsIpHOCTH bubnuorexa [IOK
IIPSIMOM U INIOCKOCTHU 11.12.2025 | https://m.eds00.ru/79165d15
)3 Teopema o npsamon bubnnorexka [JOK
MEPIIEHAUKYIISIPHOMN TIJIOCKOCTH 16.12.2025 | https://m.edsoo.ru/635¢5087
29 Teopema o npsiMoi bubnmoreka [JOK




MEPIEHANKYISIPHOMN NIJIOCKOCTH 18.12.2025 | https://m.edsoo.ru/bd37458

30 Teopema o npsimoit bubnnoreka [HOK
MEPIEHAUKYIISIPHOMN TIJIOCKOCTH 23.12.2025 | https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSp U HAKIIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 bubnunoreka [HOK
IIJIOCKOCTH, PACCTOSTHUE OT NPSIMOM 25.12.2025 | https://m.edsoo.ru/33c477d3
710 IIJIOCKOCTH
[lepnieHIUKyNsIp ¥ HAKIIOHHBIE:

0 paccTossHUE OT TOYKH 10 bubnnoreka [JOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 30.12.2025 | https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[lepnieHIUKyNsIp ¥ HAKIIOHHBIE:

3 paccTossHUE OT TOYKH 10 bubnuorexa [JOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 13.01.2026 | https://m.edsoo.ru/aSb7b8e3
710 IJIOCKOCTH
[lepnieHIUKYNsSIp U HAKIIOHHBIE:

34 paccTosiHUE OT TOYKH 10 bubnuotexa [JOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOK 15.01.2026 | https://m.edsoo.ru/dbee22bc
710 IJIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXKAY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JMHEHHBIN yroi bubnnorexka [JOK
JIBYIPaHHOI'O yIJia 22.01.2026 | https://m.edsoo.ru/5faOb3ce

37 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bubnnorexka [JOK
JBYTPAHHOI'O yria 27.01.2026 | https://m.edsoo.ru/c7c777ed

18 [lepnieHIUKYISIPHOCTD MIIOCKOCTEH: bubnuorexa [IOK
MIPU3HAK NEPHEHIUKYIIPHOCTH 29.01.2026 | https://m.edsoo.ru/ec3e2da3




JIBYX TJIOCKOCTEU

[leprieHANKYASAPHOCTD IIOCKOCTEM:

39 MpU3HAK NEPHEHIUKYIIPHOCTH bubmorexa [IOK
P P Lu P 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEH
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
40 MPU3HAK NEPICHAUKYISIPHOCTU bubmorexa [IOK
P P Lu P 05.02.2026 | https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEHN
41 Teopema o0 TpEX neprneHANKYIIpax bubmorexa HOK
P P PHCHMEYIIP 10.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIIpax bubmorexa HOK
P P PHOHAHIIEP 12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHANKyIIpax bubmorexa HOK
P P PHCHBRY TP 18.02.2026 | https://m.edso0.ru/9f246736
KonTponbnas pabota no Temam
m "IleprieH IUKyYJIAPHOCTD MPSIMBIX U bubnuoreka [IOK
mwiockocTeil" u "YTiel MeXIy 19.02.2026 | https:/m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMU"
[ToHsITHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
45 MHOT'OTPaHHUKA, BBIMYKJIBIC U bubmorexa HOK
P » PRIVE 24.02.2026 | https://m.edsoo.ru/2d24e873
HEBBIMTYKITbIC MHOTOTPAaHHUKY;
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu
46 Y OCHOBAHUS MIPU3MBI; IIpsiMas U bubnnorexka [JOK
HaKJIOHHAs TIPU3MBI; OOKOBas 1 26.02.2026 | https://m.edsoo.ru/b4ad63ad
MOJTHAS! TIOBEPXHOCTH TIPU3MBI
47 [Tapannenenunen, npaMOyTroJIbHBIN bubnuotexa [JOK




napajuieNienuIe U €ro CBOMCTBa 03.03.2026 | https://m.edsoo.ru/8a7be683
[Tupamua: n-yrojapHas MUpaMua,
rpaHd U OCHOBAHHUE ITUPAMHUJIBL;
48 6IC))KOBaSI U TIOJIHAS HOBIC) XHOCTb bubmorexa LOK
P 05.03.2026 | https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBI; IPABUIIBHAS U
yCedE€HHas MupamMuaa
[IpaBWIIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIBHOTO

49 MHOI'OTPaHHUKA; IIPABUIIbHAS bubnnorexa [JOK
Mpu3Ma U NMpaBujIbHAs MUPAMUIA; 10.03.2026 | https://m.edsoo.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUIa
Y TIPaBUJIBHBIN TETPadp; KyO
[Ipeacrarnenue o MpaBUIbLHBIX

50 MHOTI'OIpaHHHMKAaX: OKTad bubmmorexa HOK

P ] AP, 12.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJICKadAp U UKOCAdIP.
CumMMeTpHsi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENFHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
CUMMETPHUU B NIUpaMUJaX, 17.03.2026 | https://m.edsoo.ru/b9e777d9
napajuiesienuIe ax, MPaBuiIbHBIX
MHOTOTPaHHUKAX
Brranciaenune 31eMEHTOB

52 MHOT'OTPaHHUKOB: pEOpa bubmorexa LOK

P - Peopa, 12.03.2026 | https://m.edsoo.ru/6¢cdbecef
JUarOHaJIA, YTITbI
[Tmomaas 60KOBOI MOBEPXHOCTH H

53 TIOJIHOM MOBEPXHOCTH MPSIMO bubnuorexa [IOK

MPU3MBI, TUIOIAIb OCHOBAHUH, 17.03.2026 | https://m.edsoo.ru/37d84157

TeopeMa 0 OOKOBOH MOBEPXHOCTHU




IIPSIMOM IIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH H

IIOBEPXHOCTHU ITPABUIILHOMN

54 MUpaMUIbl, TEOPEMA O TIOLIAAN Bubmorexa ITOK
P . P . 19.03.2026 | https://m.edsoo.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 Konrponsnas pabora mo reme bubnuoreka [IOK
"MHororpaHHuKu" 30.03.2026 | https://m.edsoo.ru/a95f5¢04
N bubmuorexa [JOK
56 I1 0 00
OIVITHE 05 0BbEMe 02.04.2026 | https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06
PN TIHPANIAR! 07.04.2026 | https://m.edsoo.ru/235171b3
58 O0BEM TUpaMuIBI bubmuorexa LIOK
09.04.2026 | https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuIbI bubmuorexa LIOK
14.04.2026 | https://m.edsoo.ru/79¢10312
60 O06BEM TUpaMuIbI bubmaorexa [IOK
16.04.2026 | https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmaorexa [IOK
21.04.2026 | https://m.eds00.ru/79853608
62 O0BEM TTPU3MBI bubmaorexa LIOK
23.04.2026 | https://m.edsoo.ru/1e053890
63 OO0BEM TTPU3MBI bubmmorexa LIOK
28.04.2026 | https://m.edsoo.ru/482d3f51
64 KonTponbhas pabora no teme bubnnorexa [JOK
"OO0BEMBI MHOTOTPaHHUKOB" 30.04.2026 | https://m.edsoo.ru/28a6573c




65

[ToBTrOopenue, 0600ICHNE
cucTeMaTu3anus 3HaHH.
[ToctpoeHue ceueHuii B
MHOT'OTPAaHHUKE

05.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHU.
Brrunciienue paccTosHU: MEKIY
JIBYMsI TOUKaMH, OT TOUKH JI0
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH,
MEX1Y CKPEIMBaIOIIUMUCS
MPSIMBIMU

07.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/f7792ba9

67

HroroBas koHTpoNbHAs paboTa

19.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0000IIEHNE
cHUCTEMaTH3aIs 3HaHHH.
Brruncnenue yrios: Mexay
CKPEIIHUBAIOIIUMUCS TTPSIMBIMH,
MEXy NMPSAMOU U IIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKTY
IIOCKOCTSIMU

21.05.2026

bu6mmoreka [JOK
https://m.eds00.ru/56765e¢8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoasbnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bu6mmoreka [IOK
1 JIMaMeTp; TUIOIIA/lb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepsr
Bsaumnoe pacnonoxenue chepsl 1

) IJIOCKOCTH; KacaTelbHas | bubnnoreka [JOK
IJIOCKOCTH K cdepe; IIonaib https://m.edsoo.ru/bed12a43
cepsl

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
wiockoctu. CedeHus mapa https://m.edsoo.ru/bc 1572
unuuapuyeckasl HOBEPXHOCTb,

4 o0pa3yolue UIHHIPHIECKOM ! bubnmnoreka [JOK
IIOBEPXHOCTH, OCH https://m.edsoo.ru/6054b8c1
HAJTUHIPUYECKON MOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yromias u oCh; | bubnmnoreka [JOK
TJI01AIb OOKOBOM M MOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxenune munuHapa Ha
MJI0CKOCTH. Pa3BEépTka muimHapa.

bu6mmorexa [IOK
6 Ceuenust nuuHApa (MIIOCKOCTHIO, 1

napaieIbHON Win
MIEPIEHIUKYJIIPHOU OCH

https://m.edsoo.ru/016e25eb




HUAJTUHIPA)

Konnveckas moBepxHOCTb,
o0pa3yroIire KOHUIeCKOn

bu6mmoreka [IOK

7
IIOBEPXHOCTH, OCH U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmmorexa LIOK

pasyon o O https://m.eds00.ru/897dd3b2
OOKOBOH U MMOJIHOW MTOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pasyromue u

9 BBICOTA; OCHOBa:I/IH U goxzfaﬁ bubmmorexa LHOK
’ https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TJIOCKOCTBIO, bubnuorexa [JOK
napajuie IbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IIPOXOASILEN Yepe3
BEPILNHY)

1 KomOuHanus ten BpameHus u bubnnorexka [JOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHoOrorpanHuk, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIHCaHHAs B bubnnorexka [JOK
MHOI'OT'PaHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpalllCHUS

13 [TonsiTue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOHCTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

; bubnnorexa [JOK

14 O0BéM UIMHIIpa, KOHYyCa 1

https://m.edsoo.ru/5513d87b




bubmuoreka [JOK

15 O0BéM mrapa omaas che
BEM Iapa K ILIOMate Chepe! https://m.edsoo.ru/d189bde2
[TogoOHEbIE TENIa B MPOCTPAHCTBE.
16 CoOTHOLIEHUS MEXKTY TUIOLIAASIMU bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cf1eb
MOIOOHBIX Te
17 KonTponbhas pabota no Temam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
13 Bekrtop Ha mmockocty U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuorexa [JOK
19 Ciio’)eHne ¥ BBIYMTaHHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
bubmuorexa [JOK
20 YMHOKEHUE BEKTOPa HA YUCIIO
P https://m.edsoo.ru/dee379eb
Paznoxenune Bexktopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOpaM bubnuorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM TPABUJI ICUCTBUH C bubmmorexa [OK
P papiiA https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 MPU PEIICHUN TEOMETPUIECKUX bubmmorexa [OK
pHp p https://m.edsoo.ru/d3alfe30
3a71a4
[IpssMoyronbHas cucrema
KOOpJIMHAT B IIPOCTPAHCTRBE.
P poctp Bu6miorexa [OK
24 Koopaunats! BekTopa.

[Ipocreiimue 3agauu B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058




VYrois Mexay BEKTOpaMH.

bu6mmoreka [IOK

25 CkansipHO€ IpOU3BEIEHUE
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
MPSIMBIMH U IIJIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Konrponsnas padora mo reme
" bubnuorexa [JOK

27 Bekrops!l 1 KOOpAMHATEI B

" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpenue, o600IICHNE U

)3 CHCTEMAaTH3allUs 3HAHUM. bubmuorexa [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMbI Kypca TUTaHUMETPUHI
[ToBTOpenue, o600IICHNE U

29 cucTeMaTu3anus 3HaHHM. bubnuorexa [JOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUN
[ToBTOpenue, 0600IIEHNE U

30 CHUCTeMaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IUTAHUMETPUH U METOIBI KX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpeHue, 060061IeHNE U

31 CHUCTEMAaTH3alMsl 3HaHUH. 3a1a4un bubnnoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 06001IEeHNE 1

3 cUcTeMaTu3alus 3HaHUM. bubmuorexa [JOK

OcHoBHbIE QUTYpPBI, HAKTHI,
TEOPEMBI Kypca CTepEOMETPHUHN

https://m.edsoo.ru/74b2ad91




bubmuoreka [JOK

14 1
33 TOTOBA KOHTPOJILHAA padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHnue, 060061IeHNE U 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/f465d10e
OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsMasi, TNIOCKOCTh
- [IpyuMeHSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUU
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MNOHATHUSAMH: NapalIeIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBars B3auMHOE PacIONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, 'paHH JIBYTPAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YTOJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIoO yria
uy OmnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, PAaBUIIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajieNIenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
. kinaccuukauuu  (BBIMYKJIbIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBUIbHBIE MHOTOTPAaHHUKH, TIpSMbIE ¥ HAKJIOHHBIE TPU3MBEI,
napaJiesIenune bl)
79 OmnepupoBatb HOHATHAMHU: ceKymias IIJIOCKOCTB, CEYEHHE
' MHOTOTPaHHHKOB
210 OOBSACHATH TPUHIMIIBI  TIOCTPOCHUST  CEYEHWH  MHOTOTPaHHHKOB,
' HCIIOJIb3YSl METOJ CJIEA0B
Ctpouth cedyeHUs MHOTOTPAHHUKOB METO/JOM CJIE/IOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y
7.12 Pemrate 33124 Ha HaX0XJIEHHE T€OMETPHUUECKUX BEIMUYUH MO0 oOpas3iam




WM aJIroOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCTOAbI IIPpHU
peIICHUKU CTAaHAAPTHBIX MaTEMaTHYECKHUX 3aJad Ha BbBIYHCIICHHUC
paCCTOSIHI/Iﬁ MCKAY ABYMsA TOYKaMH, OT TOYKHU OO HpﬂMOfI, OT TOYKH JO

IINIOCKOCTH, MEXKAY CKPCINUBAOINNUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXOXEHHE F'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aNrOpuTMaM, INPUMEHSS W3BECTHBIE AHAIUTUYECKHUE METOIbI IIPU
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYKUCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U IUIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Beruucnsate 00bEMBI M IUIONIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHEeHNUEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIAISIMHU MOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OrpaHHUKOB

OnepupoBaTh MOHATUSMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

W3Bnekarb, mpeoOpa3oBbIBaTH M HUHTEPHPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, IPEACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

HpI/IMeHHTB IrCOMCTPHUUCCKUC (l)aKTLI AJ1 peICHUS CTCPCOMECTPHUUCCKUX
3aaa4, IMpearnojJararomux HECKOJbKO HIaroB pCmcCHUs, €CJIN YCIOBUA

NMPpUMCHCHUS 3aJIaHbI B SIBHOH cbopMe

HpI/IMeHHTB HpOCTefIIHPIe NporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, paCIIO3HABATDH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOTyYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAJIM3UPOBATh PealbHbIe
CUTyallud M NPHUMEHATh HW3YYEHHbIE MOHATHS B IIpOLECCe IOMCKa
pereHus MaTeMaTHYECKU chopMyIMPOBAHHOM po0JIeMBl,
MOJIETTUPOBATh peajbHbIE CUTyallMH Ha S3bIKE T€OMETPUHU, HCCIIE0BAThH
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHU U
TeopeM, armapara ajiredppl, pemarb NpakTUYECKUe 3a/lauk, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH

11 KIIACC




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsI TIOBEPXHOCTH, 00pa3yolne
61 UUAJTUHAPUYECKOW TMOBEPXHOCTH, LMWIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacrnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHITHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOI CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPUYECKUX TEJ C MPUMEHEHUEM (POPMYIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHUWK, BIIMCAHHBIH B cdepy u
6.7 OTHCAHHBII 0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WK TEJI0
BpaleHus
63 BBIYUCIISATE  COOTHOIICHHMS] MEXKIY IUIOMIAIIMH  TIOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tel
6.9 N3o0paxath nzydaemble QUTYPHI OT PYKH M C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpaIeHus
W3Bnekarb, MHTEPNpPETUPOBATH M MPEoOpa3oOBbIBaTH WH(OOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha
YepTeKax U PUCYHKaxX
[TpumensTh TeoMeTpuUuecKrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAroB PEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE
6.14 BBITTONMHATE JEHUCTBHS CIIOXKEHUS BEKTOPOB, BBIYUTAHMS BEKTOPOB H




YMHOKXCHHA BCKTOpa Ha YHCIIO, O6L$ICH$ITB, KaKUMH CBOMCTBAMH OHHU

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNenuIe a Npy CI0KEHUH BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEX]y BEKTOpaMHM, CKaJIIpHOE NPOU3BEICHHE, PACKIIaIbIBaTh BEKTOP IO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTb IIJIOCKOCTh YPaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemars HpOCTCﬁIHHG reOMCTPHUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemats 3aJadd Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOILICHUH U
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06paauaM HJIK aJITOPUTMaMm,
IMPpUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MNpUMEPBLI MATEMATHUUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUPOAC U

JKHU3HHU, paClio3HaBaTh MPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsITh TMOJy4YEHHbIE 3HAHWA Ha MPaKTUKE: AaHaJIU3UPOBATH
pEaIbHbIE CUTYallUM W TIPUMEHSATh HM3yYEHHBIE IIOHATHA B IIPOLECCE
MOMCKA pELIEeHUS MaTeMaTHYecKd COpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAJIbHBIE CUTYallMud Ha S3BIKE T€OMETPHUH, MCCIIEN0BATh
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPUUYECKUX IOHATHUA H
TEopeM, amnmnapara aareopsl, pelaTh NPaKTUYECKUe 3a]1a4l, CBSI3aHHBIE C

HaxXOXXJACHUCM I'€COMCTPHUICCKUX BCIININH

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
7 I'eomerpus
7.1 OcHOBHbBIE TOHATUSA CTEpEOMETpUHU. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.




[Tonsatue 00  aKCMOMAaTHYECKOM  IOCTPOCHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmonoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IE€PECEKaroIIMecs,
napajuleJbHble M  CKpelmuBaromuecs npsmele. I[lapamienbHOCTs NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapaJICJIbHBIE IpsIMbIE B IPOCTPAHCTBE,
NapAJUIEIIBHOCTh TPEX IPSAMBIX, MAPALUICIBHOCTh IPSAMOM U IUIOCKOCTH. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJI MEXKIY MpSAMBIMM B IIPOCTPAHCTBE.
[TapayuieapHOCTD IIOCKOCTEHN: NapauIeIbHbIE IITIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. Ilpocreiiine npocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’Jp,

KyO, mapauienenumnes, IoOCTPOSHHE CeUeHHM

7.3

[lepneHqUKyYISIpHOCTE NPSMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIIbHbIE U NIEPIICHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMON NEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsAMOA H IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIE: PAacCTOSHHUE OT TOYKM J0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 0
IJIOCKOCTH, MPOEKIMsI PUTypbl HAa IJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
IpU3HAK  MEPHEHAMKYJSIPHOCTM  JIBYX  Iulockocted. Teopema o Tpéx

NEePIEHAUKYIIAPAX

7.4

[ToHsiTue MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHUKA, BBIIYKIIbIE U
HEBBINTYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. llpumsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsAMOyroibHbBIN NapauIeIeIUIe
u ero coictBa. [lupamuna: n-yronpHas nupamuaa, rpaHd U OCHOBaHUE TUPAMUIBL,
OOKOBas U IMOJIHAS MOBEPXHOCTh MUPAMUIBI, IPABUIbHAS M yCEeUEHHAS MUPaMUAA.
OnemMeHTsl NpuU3Mbl W nHpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHATHE
[PABWJIBHOTO MHOTOTpPaHHMKA, MpaBUJIbHAas NpU3Ma M MpaBWIbHAS NHpPaAMHUAA,
NpaBUIbHAS TPEYToJibHAS MUPaMUAA U MPaBUWIbHBINA TeTpasap, KyO. IlpeacraBienune
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jlp, AOJEKa’aAp M ukocayapyrue CeueHus

IMPU3MBI U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpPaHCTBE: CHUMMETPUA OTHOCHUTECIIBHO TOYKH, prIMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMKMpaMUJax, nmapamiCjacururneaax, mpaBUJIbHbIX

MHOT'OI'paHHUKax

7.6

Brruncienrne >1eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriel. [lmomans

OOKOBOM MOBCPXHOCTU H MMOJIHOM MMOBCPXHOCTHU HpHMOﬁ MMpU3MbI, I1JI0MIaAb




OCHOBaHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTHU MpsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM INUpaMHIbl, TeOpeMa O IUIOLIaau

yceuénHoi nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbl, TPUIMBI

7.7

[TopoGubIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXTY TUIOMIASIMH TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IIOBCPXHOCTD, o6pasy}0mne HHHHHI{queCKOﬁ IIOBCPXHOCTH, OCb
IIHJIHHI[pHHGCKOfI ITOBCPXHOCTH. HI/IJII/IHIIpI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, 0Opasyromias U OcCh,
ionaab OOKOBOM M TOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OoKoBas IIOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOHIaAb MOBEpXHOCTH ceprl. Bzanmuoe

PAaCIIOJIOKCHUC C(I)epbl U IINIOCKOCTH, KacCaTClJibHasi IINIOCKOCTHb K C(bepe, IJ1omaab

cepsr

6.4

N300paxenue Ten BpalleHUs Ha IMII0CKOCTH. Pa3BépTka HMIMHApPaA U KOHYCa

6.5

KOM6I/IH8.I_II/II/I TCJI BpallCHUA W MHOTI'OTPAaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

okoJio cdepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO0 BPAILICHUS

6.6

[TonstTne o0 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BbEMeE
NpSIMOYTOJIBHOTO Tapayuienienunena u ciaenctBust w3 He€. OOBEM IHMIMHIpA,

konyca. O0bEM 11apa u mionaab chepsl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXAY  IUIOMIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

6.8

Ceuenus nwiuHapa (MapauieIbHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILNHY), CEUeHHUs 11apa

6.9

Bekrop Ha miockoctu u B mpocTpaHcTBe. COXKEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1Mo TpéM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C

MPUMCHCHUCM ITPpaBUJI JIENCTBUIL C BCKTOpaMu

6.10

[IpsmoyronbpHasg cucTeMa KOOpPAMHAT B MpoCTpaHcTBe. KoopauHaThl BEKTOpA.

HpOCTCfII.HHC 3aa4uu B KOOpAWHaTax. Yron MCXKAY BCKTOpaMH. CKaJBIpHOC




IIPOU3BCACHUC BCKTOPOB. Brrancnenue YIrJI0B MEXAY NPpAMBIMU M ILIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a7a4




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHHE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEP)KIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTU4YeCKOW WHAYKLUU;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU pPEIIEHUH 3aj]ad,
OIICHMBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHE
OIEpUPOBATh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOKECTBAMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJI1 ONUCAHUS PEATTbHBIX MPOIECCOB U SABJICHUHN U IPU PEIICHUH
3aJa4, B TOM UYHWCJIE€ W3 JAPYruX Y4YeOHBIX MPEIMETOB; YMEHHE
OTIepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHUCHIBaTh Tpadbl pa3IuYHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMU: HATypalbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM I10Ka3aTeIEM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C paluoOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UYHUCIa, CHHYC, KOCHMHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJIA, OCTATOK IO MOAYJIO, PAlHOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaHUMEHbIIIee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUHCJIECHMS;  YMEHHE
BBINOJIHATH BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapudpmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUSAMU: IOCIENOBATEIBHOCTD,

apupmMeTnIecKas mporpeccus, reoMeTpuyecKas mporpeccus,




OECKOHEYHO YOBIBaOIIas TeOMETpUYEcKas MPOrpeccus; yMEHUe
3a/1aBaTh MOCJICIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yYMEHHE ONEPUPOBATH TMOHSATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPsDKEHHBIC KOMITJIEKCHBIC YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
gyrcna, ¢opMa 3aluCH  KOMIUIGKCHBIX 4ucen  (FeoMeTpHuecKas,
TPUTOHOMETPUYECKass W  anreOpawdeckas); yMeThb TMPOU3BOJIHTH
apudMeTHuecKue ACUCTBUS C KOMIUIGKCHBIMH YHCIAMH; MPUBOJUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATUSIMU: MaTpuma 2xX2 u 3X3, omnpeneauteslb  MaTpULbl,

FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBarh IMOHATUSAMU: pPalMOHAIbHBIEC, MPPALUOHAIIBHBIE,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(pMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
HOHATUSAMU: TOXJIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHECHUU M HEPABEHCTB, PABHOCWIBHOCTH
YPAaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHE peEllaTb YpaBHEHHS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIUBIO PA3IMYHBIX NPUEMOB; DPEIIATH
YPaBHEHUs, HEPABEHCTBA U CUCTEMbl C IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PEUICHUS MAaTEMAaTHYECKUX

3aJla4 1 3aaa4 U3 pa3JINIHbIX obnacrei HAayKHU U peaanoﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTbH
GyHKLIUH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee U HAUMEHbILIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIMHU, TE€OMETPUUECKUN U
¢u3nyecKuil CMBICII TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; yYMEHHE HaXOIUTh AaCUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMIIO3ULIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTellbHOW K rpaduky
GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsI HCCIENOBaHUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HaUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOUYIEHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaIK3a; TMPUMEHATh TMPOU3BOAHYIO JJI HAXOXKAEHUS HAWIYy4dIIero

pelmicHus B HNPUKIIAJAHBIX, B TOM YHCJIIC COIHUAIIbHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIATU U 00BEMBI (PUTY C TTIOMOIIBIO
MHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMATHYECKOTO MOJICIMPOBAHUS C

noMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMH: rpaduk QyHKIUH, oOpaTHas
GyHKUUSA, KOMIO3ULMUSA (QYHKUUH, JuHEHHas (yHKLUMSA, KBaJpaTHYHas
byHKLuS, paroHaibHast byHKLu, CTElIeHHast byHKIMA,
TPUTrOHOMETpUUYECKHE  (DYHKIMM, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKkunu, TOKa3aTreiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTpPOUTh TpaMKU HM3Y4EHHBIX (YHKLUUH, BBIIOJHATH IpeoOpa3oBaHUs
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH JJISl U3yUEHHs TPOLIECCOB H
3aBUCUMOCTEH, NpPU pelleHUH 3a7ad U3 APYruX y4eOHBIX HMPEIMETOB U
3a71a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOME i
pelleHys] ypaBHEHUH, HEpaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/layd pa3HbIX TUIIOB (B TOM YHCIE HaA
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 3314 M3 00JaCTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJECINA C UCIOJIB30BaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMETHIECKOe, MeIuaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATb,
MHTEPHPETHPOBaTh HH(OpPMAIINIO, TMPEACTABIEHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEabHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCII€ C NPUMEHEHUEM
rpaduyeckux METOJAOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku

WCCIIEIOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO  JUArpaMMm




pacceuBaHys U JINHEWHOU perpeccuu

YMeHHe OIepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpapUuecKuX METOJIOB; MPUMEHSTH
(GOopMynbl CIOKEHHSI U YMHOXEHHUS BEpOSTHOCTEH, (OopMyiy HOIHON
BEPOSATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEpPHUpPOBATH
HNOHATUSMH: CIIydaiiHas BEJIWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUIaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYUHBI, (YHKIMM paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeIbHOIO U HOPMAJIBHOIO PAaCHpEeesCHHIA;
YMEHHE WCIIOJNIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpeleNeHHH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJIBIIMX 4YHCET,
METO/bl BBIOOPOUHBIX HCCIIEIOBAaHUI; yMEHUE MPUBOIUTH IPUMEPHI
NPOSIBJIICHUSI 3aKOHA OONBIIMX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEpUPOBaTh MOHATHIMU: COUETaHHE, IEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO TEepPecTaHOBOK; OMHOM HpioToHA; ymeHwue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCyKICHUs JUI PEeLIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  peaIbHBIX COOBITHIA; COCTaBIISATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTb IOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKUH yroi,
JBYTPaHHBIA Yyroji, TPEXTPaHHbBIM YroJl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
HPSMBIMH, PACCTOSIHUE MEX]Y MJIOCKOCTSAMHU; YMEHHE UCIOIb30BaTh MPH
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIbI0 T'€OMETPUUECKUX IOHATHH WU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJaUU
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YMeHue onepupoBaTh MOHATHUSAMHU: IJIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTb

BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab




MOBEPXHOCTU TMHMPaMHJIbI, TPU3MBI, KOHYyCa, IMIIMHApa, 00BEM Kyoda,
IIPSIMOYTOJIBHOTO NapaljIelIeuIea, MHPaMUAbI, IPU3MBI, LWIMHIPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUs] KOHYCa M LWIMHIPA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUCHHE
MHOI'OI'paHHMKA, U300pakaTh MHOIOI'PAaHHUKH, (UTypbl U MOBEPXHOCTU
BpAIllEHUsI, UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEILHO
(GbopMynHpOBaTh ONpPEEIICHUS U3y4aeMbIX (UTyp, BBIABUIaTh IMIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
olnpoBepraTb HUX; YMEHHME IPOBOAUTH Kiaccudukauuo ¢uryp mno
Pa3NIMYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue OnepupoBaTh TOHATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJMOOHBIC (PUTYpPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T€OMETPUYECKHUE OTHOIICHUSI
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIMIAAb, OOBEM) MPHU pPEUICHUH 3a1a4 W3 APYTrUX Y4eOHBIX
MPEIMETOB M U3 PEATBHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4deHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJBHOTO MapaijiesienuIea, MUPaMUIbl, PU3MEI,
[WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

oJI00HBIX QUryp

12

VYmenune ONCpHUPOBATH NOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEHHE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHBIﬁ n KOOp)]I/IHaTHI:Jﬁ METO/
JUIS pEIIeHWsl TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB

13

YMeHnne BBIOMpATh TOAXOAAIIMN METOA JUIsl pEIIeHHs 3a7adu,




MOHUMAHWE 3HAYMMOCTHM MAaTeMaTUKU B HU3YYECHUU MPUPOAHBIX U
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE pPAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOIUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4YeCKON HayKu




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbnble u nensie uncna. [Ipu3Haky AeIMMoCcTy HEIbIX YHCell

- Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC JpPOOH, MPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHU. Jlencreus c
' apu(pMeTUYECKUMU KOPHAMHU HATypaJIbHOM CTETIeHU

14 Crenenb ¢ uensiM nokaszarteneM. CTeneHb € PALMOHAIBHBIM I1OKA3aTEJIEM.
' CBoiicTBa CTeICHU

s CuHyC, KOCHHYC M TaHTEHC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YKCIOBOT0 apryMeHTa

1.6 Jlorapudm yucina. JlecaTHaHbIC M HATYpATbHBIC JIOTapU(HMBI

JleiicTBUTENbHBIC YHUCHTA. APUPMETHYCCKHE ONEPalUd C JEHCTBUTCIHHBIMU
1.7 yucnamu. [lpuOGmmkE€HHbIE BBIYHCICHUS, TpPaBUIAa OKPYIJEHUS, MPUKHIKA H
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 [enble 1 1poOGHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaumnonanbHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHUS

24 [TokazarenbHble U IOTapUPMUUECKIE YPaBHEHUS

2.5 Lenpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHpie HEpaBEHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKE HEPAaBEHCTBA

2.8 TpuronomeTpuyeckre HEpaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHNUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu




2.11 Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpeieTuTeNb MaTPUIbI
3 OyHKIMU U Tpaduku
31 OyHKIUA, cnocoOs! 3amanusa GyHkuun. ['paduk Gynkmuu. Bzaumuo oOpatHbie
' ¢ynkuuu. Yérneie n Heu€THbIe GyHKIMU. [lepuoauueckue GyHKINHN
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkuuu.
32 IIpomexxyTku 3HAaKONOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH —(DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMBI (QyHKIMH. Hanbospliee ¥ HauMeHbIIee 3HAYECHUE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (DyHKIMsI C HAaTypaJlbHbIM M LiENbIM IOKa3areneM. EE cBoiicTBa M
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMuveckas GyHKINN, KX CBOHCTBA U Tpa(uKH
36 Touku paspsiBa. AcumnToTel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIMH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
38 Apudmernueckass W reoMerpuyeckas mnporpeccun. DopMmyna  CI0XHBIX
' IIPOLICHTOB
4 Hauana maTremaTuueckoro aHaimsa
4.1 [TpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTApHBIX (YHKIUN
[IpuMeHeHHe NPOU3BOAHOM K HCClEAOBaHMIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 dKCTpeMyMbl. HaxoskaeHne HanOOJNbIIero U HaUMEHbBIETro 3HaYeHHs ()YHKIMU
Ha OTpe3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH




7.2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 Koopaunatsl 1 BEKTOpBI

YYEBHO-METOJANYECKOE OBECIIEHUEHUE OBPA3OBATEJBHOI'O
IMPOLIECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1J151 YYUEHHUKA

* Marematuka: anrebpa M Hayaia MaTeMaTHIECKOTo aHalu3a, reometpus. ['eomerpus. 10-
11 kimacc. Aranacsn JI.C., byry3os B.®., Kagomies C.b. u n1p. AkuponepHoe o0IIecTBO
«M3parenscTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA
1. I'eomerpus, 10—11: Yueb. nns obmeodpazoBarenbHbix yupexaennit/ JI.C.
Aranacsz, B.®. byry3os, C.b. Kagomues u ap. — M.: I[Ipocsemienue, 2023r.
2. I'eomerpus. 10-11 xnaccel. [loypounsie pazpaboTku K yueOHUKY ATaHacsiHa -
Caaxksn C.M., byry3oB B.®.
3. B.I'. 3uB. [Iunaktuueckue Matepuaisl o reomerpuu st 11 kimacca. — M.
[Ipocsemenue, 2024

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccutickuii o6eoOpazoBareabHbII TOpTa).
www.pedsovet.org (Bcepoccuiickuit UnTepHeT-niencoser)

www.fipi.ru (caiit ®enepasbHOTO HHCTUTYTA NIEIarOTMYECKUX U3MEPEHU ).
www.math.ru (MHTepHeT-n0A1epKKa YUUTENeH MaTEMaTUKH).

6. www.mccme.ru (cadT MOCKOBCKOTO IIEHTPa HEMPEPHIBHOIO MaTEMaTHYECKOTO
o0Opa3oBaHMsl).

7. www.it-n.ru (ceTb TBOPUECKUX yUUTEINEH)

8. http:// festival.lseptember.ru (dhectuBanb nemarornyeckux uaei «OTKPHITHII
ypok» («IlepBoe ceHTAOPsI»)).

9. www.exponenta.ru (oOpa3oBaTeIbHbII MATEMATUYECKUM CANT).

10. www.math.ru/lib (3;mekTpoHHass MaTeMaTuueckas OMOINOTEKA).
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159800388589213147382
Bnaneney Mamannosa BaneHTuHa MBaHoBHa
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