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INOACHUTEJIBHASA 3ATIMCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIULUIl POCCHUIICKOrO 0Opa3oBaHMUS.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O6H_[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O U ITO3HABATCIILHOI'O Pa3BUTHA JINYHOCTH 06yqafonmxca.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (GOpMHpPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, H3Y4YEHHs APYrUX YUeOHBIX AUCIMILIUH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEAbHOTO U UEAIBHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPaKTHKE
CHOcOOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHMS YUYAIIMXCS, a TaKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OOHMM K3 0A30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs Kak AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MpPH H3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKU JIOTMYECKUX YTBEPXKIECHUU B XOJ€ pELICHUS
F€OMETPUUYECKHUX 3a/lad, YMEHHE BBIIBUTaTh U OIPOBEPraTh THUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHMH 3a7ad €CTECTBEHHO-HAyYHOIO LMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHEeHTHPOBAaTbCA B NPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsx AesaTenbHOCTH YenoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHU U NPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO ObITHSA, (opMa OTpaKeHHs OKpYXKAroIero Mupa,
yCIIOBUE  YCIEHIHOIO MO3HaHUS M  aKTHMBHOIO IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHON U TPYI0BOM
JESTEIbHOCTH, SIBJISETCS OJHUM W3 MPOQPECCHOHATbHO BAXKHBIX KAauecTB, MO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCS NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUAHOCTU
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOMN
JEATEIbHOCTH TI0 MHOTUM HalPaBJICHUSIM.

[lens ocBOEHUS MporpaMMbl yueOHOTO Kypca «['eoMeTpus» Ha 6a30BOM YpPOBHE OOYUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHHS U HCIOJIb30BAHUS CHCTEMAaTHUYECKUX T'€OMETPUYECKUX 3HAHUU U
NecTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXXHOCTH YCIIELTHOTO MPOA0IDKEHHS] 00pa3oBaHUs 110
CHEIHAILHOCTSIM, HE CBA3aHHBIM C NPUKJIAJHBIM HCIIOIb30BaHHUEM F€OMETPHH.

[IporpamMa mo reomeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA JUIA OOYYaIOIIMXCS
CpeIHEeH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum obOpa3om, oOydaronruecs Ha 0a30BOM YpPOBHE JIOJKHBI OCBOUTH
o0ure MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reoOMeTpUH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO



6osee ri1yOOKO, €Clii B JallbHEHIIeM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHbIMU 3a1auaMu ocBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHUE TMPEICTABIECHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOH KYJIbTYphl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TejaxX BpallleHUS Kak o
BaXHEHIIINX MaTeMaTHUYECKHX MOJEISX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHuE yMEHHMsI PACIIO3HABATh HA UYEPTEkKaxX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHUKU U TeJla BpallCHHUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha HU300paKeHHIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O MHOTOIPAaHHUKAX H
TeJlax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

e OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 3a/]1a4 C MPAKTUUYECKUM COACPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHHS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX OHATUN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKM3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYrUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHMpPOBATh WX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIeNH, MPUMEHATh OCBOCHHBIN
FEOMETPUUECKUH ammapar Juid pelieHUs PAaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYE€HHBIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN

B HayaJle €ero U3yueHHUs 3aJlay, pellaeMblX Ha YpPOBHE MWHTYUTHUBHOIO TIO3HAaHUSA, H
onpeAenéHHbIM 00pa3oM OpraHW30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArNIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NeSITeAbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydallMXcsi B  Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET PEILIeHUs 33/1a4 Ha CO3[JaHhe IPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKAHNU.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeesnsieTcss He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHHUSM, HO M MO rojaM oOydyeHHs Ha YpPOBHE CpeIHero oOOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLEE IPEIAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIJICHHE TIE€OMETPUYECKHMMH  TOHATUSAMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJCHHEM MPHUHIMIIA MPEEMCTBEHHOCTH, YTOObBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I'€OMETPUIECKHX MPEACTABICHUH 00yJarOIInXCs,
paciupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMETpUH. Touka, npsmasi, MI0CKOCTh, MpocTpaHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJIEIbHbIE U
cKpemuBampomuecss npsamsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEHM B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMapaJlICIbBHOCTh TPEX NPAMBIX; MapajuIeNbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npoctpancTBe.  llapamienpHOCTh  IUIOCKOCTEH:  MapajuleNibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTed. [Ipocreiimme nmpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTel. Teopema
0 TPEX MEPIECHIUKYIIApaXx.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas nmpusma; rpaHu
U OCHOBAHMS MPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME NUpPaMUbl; OOKOBas W TMOJHAs TOBEPXHOCTb MUPAMUJIBI;
IpaBWIbHAasg M Yyceu€HHas MNHupaMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIPDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJIa; MpaBUjIbHAas TPEYroibHasl MUpaMKia U IpaBUWIbHBIN TeTpadap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
MAPaMUBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DneMEHTH CUMMETPUH B TMpaMuax, Napauieenune1ax, IpaBuIbHbIX MHOTOIPAaHHUKAX.

Brruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBUIbHON MUpaMuibl, TEOpeMa O IUIOIAAM yced€HHo mnupamuiabl. [lonstue o6 oOBEMe.
O0bEM upamMuibl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOMIAAIMH IMOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTh, O0O0pa3ylolue UUIMHAPUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IIOIab OOKOBOI U MOJHON MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCh; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollie W BHICOTA; OCHOBAaHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomas chepol.

N300pakeHue e BpalieHus: Ha II0CKoCcTU. Pa3BEépTka HUIUHIpA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Tapaienenumneaa u cieactBus u3 He€. O0BbEM mmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOIOOHBIX TEIL.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLIUHY), CEUEHUS 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpaHcTBe. ClI0KE€HNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4Mciio. Pa3nokeHue BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocrelimue
3a7layl B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalsipHOE HpPOU3BEICHHE BEKTOPOB.
Boluncnenne yrioB Mexay NpsAMbIMU M IIOCKOCTSIMH. KOOp/IMHAaTHO-BEKTOPHBIN METOJA MHpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTAaThl OCBOEHHS MpOTrpaMMbl ydyeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3YIOTCA:

I'pasknanckoe BocnnuTaHue:

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMM OOYy4arolerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTeMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYp TIpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH WHCTHTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

IIarpuornyeckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTH, YBa)KE€HUS K MPOLLIOMY
U HACTOALIEMY POCCUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHSIM
POCCHUICKHMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJIb30BAHUIO ITUX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



OCO3HAaHMEM [JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHXKEHUN HayKW U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/Ja B IOCTPOEHUE
YCTOHYHMBOTO OYyTyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETHUYECKUM  OTHOLIEHHWEM K  MHpY, BKJIIOYas ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acCIeKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

PDusnyeckoe BOCIMTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a >XU3HH, OTBETCTBEHHOI'O OTHOMICHHUS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHATUSAX CHOPTUBHO-03J0POBUTEILHON
JESTENIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
cdepam mpohecCHOHATEHON JIEeATENHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeéMaTH4ecKoMy oOpa3oBaHUIO U
€caMO00pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pELIeHNH MPaKTHYECKUX 3a7a4 MaTeEMaTUYECKOM HalpaBIeHHOCTH.

JK0JIOTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYJIbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIbHO-
SKOHOMHMYECKUX TPOIECCOB Ha COCTOSHUE NPUPOJHOM W COLMAIBHOW Cpebl, OCO3HAHHWEM
ro0aNbHOTO  XapakTepa OJKOJOTMYECKMX  MpoOjieM; OpHEHTalueld Ha  [pPUMEHEHUE
MaTeMaTUYECKUX 3HAHUN Ui pelieHHs 3a7ad B 00JIacTH OKpYXKAloUle cpelbl, MIIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEJIbI.

LleHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH M OOLIECTBEHHOMN MPaKTHKH, TOHUMAHUEM MaTeMaTH4ecKOoW HayKH Kak chepbl
YeJIOBEYECKON JIESTEIIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpPEACTBOM IO3HAHMS
MHUpPA; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYHD M  HCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IPOTPaMMbl y4eOHOTO mpeameTa «MaTemMaTukay
XapakTEepU3YIOTCS  OBJAJCHHEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OCLICMBUMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU, — YHUBEPCAbHOIMU — PecyIsimUHbIMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUpd,
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHul pabomams ¢ ungopmayuet).

ba3oBble Jiornueckue A1eCTBUSA:

® BBUIBJIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,

MOHSATHUI, OTHOLICHUH MEXIy MOHATUAMH; (HOPMYTHUPOBATH OINMPEICIICHUS MOHSITHH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KITaCCH(PHUKAIIMK, OCHOBAHHS JJIs1 0000IIeHHUs
U CPaBHCHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,



BOCTIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, eAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHsI B PaKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEAjaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKJIEHUH (IIpsMbIe
U OT TPOTHUBHOIO), BBICTPAUBATh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KIICHUS U BBIBOJIBL;

BbIOUpaTh crnoco0 pelmieHusi yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASAIINUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

UCIIOJIb30BaTh  BONPOCHI ~ KaK  MCCIIEOBATENbCKUM  MHCTPYMEHT  IO3HAHUS;
(GopMyIUpOBaTh BOIPOCHI, PUKCUPYIOLINE NPOTUBOpPEUHE, MPOOIEMY, YCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APryMEHTUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHWPOBAHHBIA HKCHEPUMEHT, HCCIEAO0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OOBEKTa, SBICHUS, Ipollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SBJICHUSIMHU, IIPOLIECCAMU;
CaMOCTOSITENIbHO ~ ()OpMYJIMpPOBAaTh  OOOOIIEHWUS M BBIBOABI IO  pe3yibTaTaM
POBEAEHHOrO HAOIIOAEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000ILEHUI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCa, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISABJIATH Ae(PUINUTHI HHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX /Il OTBETa Ha BOIPOC U
JUISl peIlIeHUs 3a]1a4H;

BbIOMpaTh MH(MOPMAIMIO W3 HUCTOYHUKOB pa3jIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UpPOBAaTh U HWHTEPHPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUJIOB U (OpM
IpEeJICTaBICHHUS;

CTPYKTYpUpOBaTh HMH(OpMaIMIo, TMpeaCTaBlIsATh €€ B Pa3iMYHbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBAaTh HAA&KHOCTh HMHPOpPMAIMM IO CaMOCTOSITENIBHO C(HOPMYJINPOBAHHBIM
KPUTEPUSM.

2) VHusepcanbHbie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaom cQopmMuposaHHoCmb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.
O0menue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMHU
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY peIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0JI€ 00CYK/IEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMBI, IPOOJIEMBI,
pemaeMoil  3aJaud, BbICKa3bIBaThb MJEU, HAIEJICHHbIE Ha IOUCK pEeLIeHUs;
COIMOCTABJISITh CBOU CYXKIEHUS C CYXKACHMSIMHM JPYrMX YYacTHUKOB JHAJIOra,
0oOHapyXH1BaTh pa3IMuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme GpopMyIHpoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;



® [IPEICTABIATH PE3yJAbTAaThl PEIICHHs 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (pOpMaT BBICTYIUIEHUS € Y4E€TOM 3ajad MpEe3eHTAlud U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

e [IOHMMAaTh M KCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONW W WHIWBUAYaJIbHOW pabOTHI
Opyd pelIeHUuH Y4YeOHBIX 3a/Jady, NPUHUMATh IIeb COBMECTHOW JEATEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacHpeAensTb BHIbl padoT,
JIOTOBAapHUBATHCS, OOCYKIATh IPOLECC M pe3yapTaT padoThl; 0000IaTh MHEHUS
HECKOJIBKHX JTIOACH;

e y4YacTBOBAaTh B IPYMIOBBIX (opmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacThb pabOThl W KOOPAMHHPOBATH CBOU
JeMCTBUSA C IPYTHMU YI€HaMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMH
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamusnsie oeticmausi, odecneuugaom opmuposanue CMviCi08bix

YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, aJITOPUTM PEIICHHS 3a/1a4d, BBIOMPATh CIIOCO0 PEHIeHHUs C YIETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEILIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca W pe3yibTaTa PEUIeHHS MaTeMaTH4eCKOH
3ajlauy;

® [PEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH IPH PEIICHUH 33/1a4H, BHOCHTH
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIA W YCIOBUSM, OOBSCHITH TPHYMHBI
JOCTHDKEHUSI WM HEIOCTHIKECHHUSI PE3yJIbTaTOB JEATEIBHOCTH, HAXOMUTh OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUSI U3 HUX MPU PEIICHUU TE€OMETPUIECKUX
3ajad4.

OniepupoBaTh TMOHATUSIMH: T[APAJUICIIBHOCTh U TMEPIEHIUKYISIPHOCTh TPSAMBIX U
IUIOCKOCTEH.

KnaccudumupoBars B3auMHOE pacmofiOKEHHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIJa; TpaaycHas Mepa JIBYTrpaHHOTO yIiia.

OnepupoBaTh NOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBath OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (IIMpaMuUJa; MpU3Ma, NPSIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccuduimpoBate MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUs [UIS  KiIacCHU(pUKALUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TIPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapaJICICIUIIEbI).



OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIMITEI HOCTPOCHHSI CEUCHNH, NCTIONB3YSI METOJT CIIC/IOB.

CrtpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIC) IIOCKUE
YEepPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH 10 oOpa3naMm HiIu
QITOpUTMaM, HPUMEHSS W3BECTHBIC AHAJMTUYECKHE METOJbl TPH PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMs TOYKAMH, OT TOYKU JO
OpSMOH, OT TOYKH J0 IIIOCKOCTH, MEXK/Ty CKPEIINBAIOIIUMHUCS TPSMBIMH.

Pemate 3amaun Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH MO0 o0pasuam Wid
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJbl TPU PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJ7[ad Ha BBIYMCICHHE YITIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMbBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/Ty TNIOCKOCTSIMH, JABYTPaHHBIX YIJIOB.

Boraucnare 00bEMBI U TUIOIIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IpU3Ma, MUpaMUaa) ¢
npuMEeHEHHEeM (OpPMYI; BBIUUCIATH COOTHOIICHHMS MEXKIy IUIOIIAASMU ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTb MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPHH; EHTP, OCh U TUNIOCKOCTH CHMMETPHUH (PUTYPBHI.

M3Bnekath, mpeoOpa3oBbIBATh U WHTEPIPETUPOBATH MH(POPMALIHIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTypax, MpeICTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[lpumeHsaTh TeoMeTpUuYecKHe (aKThl s pEHIeHHs CTEPeOMETPUYECKUX  3ajad,
IPEIOIarafoIluX HECKOJBKO IIaroB pEHICHUs, €CIM yCIOBUS NMPUMEHEHHs 33JaHbl B SIBHOU
dbopwme.

[TpuMeHSTh TpOCTEHIINE TPOTPAMMHBIE CPEACTBA W ANEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUECKHX 3a/1ad.

[lpuBoMTE, TpPUMEpPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh TOMYYEHHBIC 3HAHWS HA IMPAKTHKE: aHAIM3HPOBATH pEabHBbIC CUTYAIlMH H
NPUMEHATh W3YYCHHbIE TOHSATHA B  IpoLECCe IOMCKAa  PEHICHUS  MaTeMaTHYeCKH
cOpMyYITHPOBaHHOW TPOOIEMbI, MOAEITHPOBATH pPEANbHBIE CHTYallMd Ha S3BIKE T'C€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENU C MCIOJIb30BAaHHEM I'€OMETPHUUECKUX MOHATHH U TEOopeM,
ammapara anreOpbl; penath NpakTHIeCKUe 3a7aqu, CBI3aHHbBIE C HAXOKICHUEM I€OMETPUIECKIX
BEJIMYMH.

11 KJIIACC

OmnepupoBatb MOHSITUSMU: UIHHIpUYECKast MTOBEPXHOCTb, oOpasyrtoriue
LWIMHPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHMUECKON
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena Bpaiienus (LIWJIKHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccudumupoBars B3auMHOE pacnoyioxkeHue chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TUTOMIAIM TTOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tell C
npuMeHeHueM (Gpopmyi.

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

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
Te.

N3o00paxarh uzydaemble (UTYpHl OT PYKH M C TPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.



BbINoONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHUS BEKTOPOB U YMHOXCHHUSI BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH O0JIIafOT.

[TpuMeHSTH MPaBHIIO ApaIICIICIHITC .

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroj MEXIy BEKTOPaMH, CKAIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U NPOU3BEICHNUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJIsIpHOE TIPOM3BEICHUE, PACKIIAILIBATh BEKTOP MO TBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensaTs reomerpuueckue (akTbl Ui PEUICHHS CTEPEOMETPUYECKHUX — 3aad,
IPEIOIArafoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Penrate mpocreiinme reoMeTpHUeCKUe 33Jaui Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O
MeTo/a.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATUYECKMX OTHOUICHHH W HAXOXICHHE
TCOMECTPUICCKUX BCIWYHH I10 06pa311aM WKW aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbI IIPU
pELICHUH CTaHJAPTHBIX MATEMaTUUECKUX 3a]1a4.

IIpuMeHATh IpocCTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

IIpuBoauTh IpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KHU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJbHbIE CUTyalUd U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMyIUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallUUd Ha SI3bIKE TC€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENU C MCIOJB30BAaHUEM T'€OMETPUUYECKUX TMOHSTUH U TEOpeM,
armapara anre6p1;1; pemiaThb MPAKTHYCCKUC 3aaa4U, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHme pa3iesioB u K (m¢poBbIe) HanpasJ/ieHus 1esiTeJILHOCTH B COOTBETCTBHH €
HTPOJIbHBI . ,
n/n TeM MPOrpaMMbl Bcero 06 pot ¢ oOpa3oBaTe/ibHble  padoyeil MPOrpaMMoil BOCIIUTAHUSA
aboThI
p pecypcsl
[IpoekTHast 3a7a4ya, HaIIpaBJICHHAsI HA OCO3HAHUE
https://resh.edu.ru/ [ICHHOCTH ITO3HAHU, IPOSABJICHHE TI03HABATEILHOTO
1 BBenenue B ctepeoMeTpuio 10
- pau UHTEpeca, aKTHBHOCTH, MHUIIUATUBHOCTH,
JF0003HATENILHOCTH U CAMOCTOSITEIbHOCTH
[IpsiMbIe ¥ IIIOCKOCTH B [IpoekTHas 3a7a4a, HANPaBJICHHAs HA OCO3HAHHE
9 IPOCTPAHCTBE. 12 1 https://resh.edu.ru/ [ICHHOCTH MTO3HAHU, MPOSBJICHHUE TI03HABATEIILHOTO
[TapanieabHOCTBIPSIMBIX U - paII UHTEepeca, aKTUBHOCTH, HHUIHATHBHOCTH,
IUIOCKOCTEH JF0003HATEIILHOCTH M CAMOCTOSITEIIbHOCTH
[MpoekTHast 3aja4a, HaIIpaBJICHHAsI HA OCO3HAHUE
3 [TepnieHAMKYIAPHOCTHIPSMBIX 12 https://resh.edu.ru/ [IEHHOCTH MTO3HaHMUs, TIPOSBIICHNE TO3HABATEIEHOTO
Y IJIOCKOCTEH - pauI UHTEpeca, akTHBHOCTH, UHUITUATUBHOCTH,
J1r0003HATENFHOCTH M CAMOCTOSITEIEHOCTH
[IpoekTHas 3a7a4a, HaNIpaBJIeHHast HA OCO3HAHNE
4 VYTaB1 MEXIY IPSIMBIMA U 10 1 https://resh.edu.ru/ [IEHHOCTH TTO3HAHUS, POSIBIICHHE TTO3HABATEIILHOTO
TUTOCKOCTSIMH - pom UHTEpeca, aKTHBHOCTH, MHUIIUATUBHOCTH,
JF0003HATEILHOCTH M CAMOCTOSITEIIbHOCTH
[IpoekTHas 3a7a4a, HaNIpaBJIeHHAst HA OCO3HAHNE
https://resh.edu.ru/ [ICHHOCTH MTO3HAHUS, IPOSBIICHHE MTO3HABATEIILHOTO
5 MHororpaHHUKH1 11 1
- pom UHTEpeca, akTHBHOCTH, MHUIIUATUBHOCTH,
JF0003HATENILHOCTH M CAMOCTOSITEIIbHOCTH
[TpoekTHast 3aja4ya, HaMIpaBJICHHAsI HA OCO3HAHUE
; https://resh.edu.ru/ LEHHOCTH MO3HAHUS, IPOSBICHUE TO3HABATEIILHOTO
6 OOBEMBIMHOTOTPAaHHUKOB 9 1
- paur UHTEpeca, akTHBHOCTH, HHUITUATUBHOCTH,
J1F0003HATEIFHOCTH M CAMOCTOSITEIIbHOCTH
7 [ToBTOpEHMeE: ceueHus, 4 1 https://resh.edu.ru/ [TpoexTHas 3aqaya, HaNIpaBJIeHHAs: HA OCO3HAHUE
PacCTOSHHS ¥ YIIIBI - paIm IICHHOCTH [TO3HAHMSI, IPOSIBIICHHE ITO3HABATEIILHOTO
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OBIIEE KOJIMYECTBO YACOB I1O

HHTEPECCAa, aKTUBHOCTU, MHUIIUATHBHOCTH,
JII0003HATEIIEHOCTH M CAaMOCTOSITEILHOCTH

I[TPOT'PAMME 68 >
11 KJIACC
KoJsn4yecTBo yacos DJIeKTPOHHbIE
Ne n/n HaumeHnoBaHue pa3/iesioB u KonTpobubie (undposbie) Hanpali.nennﬂ neﬂTerbHOCTn B COOTBETCTBHH C
TeM MPOrpaMMbI Bcero oOpa3oBaTeibHbIe  pa0ouYeil MPOrpaMMoii BOCIUTAHUS
padoTbI pecype
[IpoekTHast 3a1a4a, HaIpaBJICHHAs HA OCO3HAHUE
1 T https://resh.edu.ru/ [ICHHOCTH MTO3HAHU, MPOSBJICHHUE TI03HABATEIILHOTO
eaBpaIlCHHS 12
- paII UHTEpeca, akTHBHOCTH, HHUITUATHBHOCTH,
JF0003HATEIFHOCTH U CAMOCTOSITEIIBHOCTH
[IpoekTHAs 3a71a4a, HAPaBJICHHAS Ha OCO3HAHUE
5 OBLEMLITE 5 1 https://resh.edu.ru/ [IEHHOCTH MTO3HaHWUsI, TIPOSIBJICHUE MTO3HABATEIBHOTO
- pam UHTEpeca, aKTUBHOCTH, HHUIIMATHBHOCTH,
JF0003HATENIFHOCTH U CAMOCTOSITEIIBHOCTH
[TpoekTHas 3a71a4a, HAPaBJICHHAS HA OCO3HAHHE
3 BekTopbl M KOOpAWHATHI B 10 1 https://resh.edu.ru/ [IEHHOCTH MTO3HaHWUsI, TIPOSIBJICHUE MTO3HABATEIBHOTO
POCTPAHCTBE - pam UHTEpeca, aKTUBHOCTH, HHUIIMATHBHOCTH,
JF0003HATENILHOCTH U CAMOCTOSITEIIBHOCTH
[TpoekTHas 3a71a4a, HAPABJICHHAS HA OCO3HAHHE
4 [ToBTOpenue, 0600IIEHNE, - 1 https://resh.edu.ru/ [ICHHOCTH MTO3HAHU, MPOSBJICHHE TIO3HABATEILHOTO
CHCTeMaTH3alUsI3HAHUI - pam UHTEepeca, aKTUBHOCTH, HHUIIMATHBHOCTH,
JF0003HATEIFHOCTH U CAMOCTOSTETBHOCTH
OBHIEE KOJIMYECTBO YACOB I1O 34 3

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/m Temaypoka Komriecrso
4acoB
Bcero
1 OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IPSIMast, TUIOCKOCTh, MPOCTPaHCTBO. [IpaBuia n300pakeHus Ha PUCYHKAX: 1
M300pakeHUS TUIOCKOCTEH, TapaJIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2 [TonsATHSA: TIEpeceKaronIuecs IIOCKOCTH, MePECEKAIOIINECS psiMasi U TIOCKOCTh 1
3 [ToHsATHSA: TIEpeceKaroIrecs IOCKOCTH, ITepECEKArOIIMecs IpsiMas U TUIOCKOCTh. Perenne3anay 1
4 3HAKOMCTBO C MHOT'OI'PaHHUKAMHU, U300pakKe€HNE MHOTOIPAaHHUKOB Ha PUCYHKAX, Ha IPOEKIIMOHHBIX YEPTEKAX 1
5 Hauanpubie cBeieHus o ky0e u mupamuie, ux pa3BEPTKU U MOJEIH 1
6 Hauanpubie cBeienns o ky0e u nupamuie, ux pazBépTku u Moaenn. Ce4eHUIMHOTOTPAHHUKOB 1
7 [ToHsiTHE 00 AKCHOMATHYECKOM ITOCTPOCHUN CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH | CIICICTBUS U3 HUX 1
8 [ToHsITHE 00 AKCHOMATUYECKOM TTOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH | CIICICTBUS U3 HUX. Pemenue 3ama4y 1
9 [TonsaTue 06 akCMOMATHYECKOM TTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX. 1
CamocTtosTenpHaspadoTa
10 [TonsaTue 06 aKkCMOMATHYECKOM TTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CJICJICTBUSI 3 HUX. 1
3a1aunHANIOCTPOCHUE
11 B3anmMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeNIbHbIE U CKPEUIUBAIOIINECS MPSIMbIE 1
12 [TapannensHOCTh MPSAMBIX U MJIOCKOCTEH B IPOCTPAHCTBE: MapauleIbHbIe MPsIMbIe B IPOCTPAHCTBE; MapaUIeIbHOCTh TPEX 1
TIPSIMBIX
13 [TapannenbHOCTh NPSIMBIX U IUIOCKOCTEN B MpocTpaHcTBe: [lapamienbHOCTh MPSIMOM U TIIOCKOCTH 1
14 VYrabl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM 1
15 VYron Mexay NpsIMbIMU B IPOCTPAHCTBE 1
16 Yroa Mexay npsIMbIMU B IPOCTpaHCTBe. Perennesanady 1
17 [TapanienbHOCTHIIIIOCKOCTEN: NapaieIbHbICTITIOCKOCTH 1
18 CBolicTBanapauIeabHbIXIUIOCKOCTEN 1
19 [Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETPadip, KyO, Mmapaienenumne/ 1
20 [TocTpoenneceueHmit 1
21 [TocTpoenueceuenuii. Pemenunesamnau 1




22 Kontposbnast padora o teme "[IpsMble 1 II0CKOCTH B MpocTpaHCcTBe. [lapaienbHOCThIPSIMBIX U TUIOCKOCTEH" 1
23 [leprieHIUKYIAPHOCTD MPSIMON U TUNIOCKOCTH: NMEPIEHAUKYISIPHBIE MIPSIMbIE B IPOCTPAHCTBE 1
24 [Tpsimble mapasieabHble U NepIEeHANKYISIPHBIE K MIIOCKOCTH 1
25 [Tpsimble mapasienbHble U NepIeHANKYISPHbIE K TUIOCKOCTH. Pemennesanay 1
26 [Tpu3Hak NepHeHAUKYIIPHOCTH TPSIMOM U INTIOCKOCTH 1
27 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU M INIOCKOCTH. Penenuesanay 1
28 Teopema o0 TpsMOii TIEPIIEHANKYIISIPHOHN IIOCKOCTH 1
29 Teopema o psIMO¥l TIePIIEHANKYIIPHON TUIOCKOCTH. Pemenune3anayd 1
30 Teopema o psIMO¥ TIePIIEHANKYIAPHON TUIOCKOCTH. CamMocTosiTenbHaspadboTa 1
31 [lepnenuKkynsip ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOH /10 MJIOCKOCTH 1
32 [lepneniuKysip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 TuIocKocTH. Pelennesanau 1
33 [leprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOIl J10 MIIOCKOCTH. 1
CamocrosrenbHaspadoTa
34 [lepnenauKymsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IJIOCKOCTH. 1
PacueroTHOLIEHUI.
35 VYTIIBI B IPOCTPAHCTBE: YIo MEKAY MPSIMOU U TUNIOCKOCTBIO 1
36 JIByrpaHHbIi yroJj, JUHEHHBIN yrojl IBYIPaHHOIO yria 1
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil ABYTPaHHOro yria. Pemenuesanay 1
38 [TepnieHAUKYJIAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHAUKYIISIPHOCTH JIBYX MJIOCKOCTEN 1
39 [lepnieHAMKYIAPHOCTD MIIOCKOCTEN: MMPU3HAK NEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTEN. Pemenunesanayq 1
40 [TeprieHIUKYASTPHOCTD IIOCKOCTEMN: TPU3HAK MEPIEHANKYIIPHOCTH ABYX IMIockocTei. CaMmocTosiTenbHasspadboTa 1
41 Teopema o TpéxmnepreHauKyspax 1
42 Teopema o Tpéx nepneHAUKyIsipax(oOdpaTHas) 1
43 Teopema o TpE€x nepneHauKysipax. Pemenne 3amaqy 1
44 KonTtponbHas padora o Temam "[leprneHaAuKyISIpHOCT NPSAMBIX M IUIOCKOCTEH" M "YTIIbI MeX Y NPSIMBIMU H TUIOCKOCTSMU" 1
45 [lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PAaHHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA 1
MHOTOTpaHHHKA
16 [Tpu3ma: N-yrospHas mpu3Ma; TpaHd U OCHOBAHUS ITPU3MBI; IPsiIMasi U HAKJIIOHHAs! IPU3MbL; OOKOBasl U MOJIHAS! TIOBEPXHOCTh 1
IIPU3MBI
47 [Tapamienenunen, IpsIMOYTOJIbHBIN NAPAJIICJICIIUIIE] U €r0 CBOWCTBA 1




HI/IpaMI/II[aZ N-yroJjbHasa nUpamMuaa, r'paHu 1 OCHOBAHHE MUPAMUBI, OOKOBas U IOIHAS IMOBEPXHOCTh MUPaAMUIBI; IIpaBUJIbHAA

48 , 1
U yceu€HHas MUpaMua

49 [IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE MPABUIBHOIO MHOTOTPAHHUKA; IPABUIIbHAS TIPU3MA M MTPaBUIIbHAS TUPAMUIA; 1
NpaBWIbHAS TPEYTOJIbHASI MUPAMH/A U IPABUIIBHBIN TETpadIp; Kyo

50 I[IpencTaBneHne o MpaBUIBHBIX MHOTOIPAaHHUKAX: OKTadp, JOJACKAadAP U UKOCAdIP. 1

51 CumMmeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUYKH, TIPSIMOH, TNIOCKOCTH. DIIEMEHTHICHMMETPHHU B MUPAMHUIAX, 1
napaiesienumneaax, MpaBMIbHBIX MHOTOTPAaHHUKAX

52 Brrunciienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpPA, IUaroHalu, yribl 1

53 [Tnomans 60koBOM MOBEPXHOCTH 1 MOJTHOM MOBEPXHOCTH MPSIMOI MTPU3MBI, IIJIOIIAAb OCHOBaHHI, TeopeMa 0 OOKOBOM 1
MIOBEPXHOCTH MPSMON TPU3MBI

54 Hn01.1.1a;[1, V6OKOBOI>i MIOBEPXHOCTHU Y MOBEPXHOCTH MIPaBUIIBHON MUPaMUbI, TEOPEMA O IJIOMIAAN OOKOBOW TOBEPXHOCTHU 1
yCeUEHHOHN MUPaMHIbI

55 KoHTtposbHas pabdora o teme "MHororpaHHUKH" 1

56 [TonsiTeo6006bEMeE 1

57 O0BEMIIUPaAMUIBI 1

58 O6bémnupamubl. Pemennesanau 1

59 O6nemnupamuasl. CamocTosiTeIbHasIpadboTa 1

60 O0béM nmupamuasl. Berarcnenne 00bEMOB el 1

61 OOBEMITPU3MBI 1

62 O0BnémnpusMel. Perrenuesanau 1

63 O6wvémnpusmel. CamocTosiTepbHasgspadboTa 1

64 KontponsHas padora no reme "O6bEMBI MHOTOI'PaHHUKOB" 1

65 [ToBTOpenue, 0000IIeHNE cucTemMaTu3anus 3HaHui. [locTpoeHue cedeHnii B MHOTOrpaHHUKE 1

66 [ToBTOpenue, 0000IIEeHNE cUCcTEMaTH3aUs 3HAaHUN. Bbrancienne pacCTosHUM: MeXly IByMsl TOUKaMH, OT TOUKHU J0 MPSIMOH, 1
OT TOYKH JI0 TIIOCKOCTH, MKy CKPEIINBAIOIMMHUCS TPSIMBIMA

67 HtoroBaskoHTposbHasipaboTa 1

68 HOBTOE)GHI/IC, 0000IIeHNe CHCTeMaTH3aIHsI 3HaHNWH. BBInciieHne yrioB: MeX Iy CKPEIUBAIOIIIMUCS TPSMBIMHU, MEXKITY 1
IPSMOM U TIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXKAY MIIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

Nen/m | Temaypoka Komirzectso
4acoB

Bcero
1 Cdepa u map: HeHTp, paanyc, AMaAMETP; IUIONIAIb TOBEPXHOCTH chepbl 1
2 Bsaumnoe pacnonoxenue chepbl U IIIOCKOCTH;, KacaTelabHas IIIOCKOCTh K cepe; miomaas chepbl 1
3 N3obpaxenue chepsl, mapa Ha maockocTd. CeueHusmapa 1
4 [uuHapudeckas MOBEPXHOCTh, 00pa3yroIne WIHHIPHYSCKON TTOBEPXHOCTH, OCh MIJIMHAPUICCKON TOBEPXHOCTH 1
5 Hunuaap: ocHOBaHUS B OOKOBasI IOBEPXHOCTH, 00pa3yroIIas U OCh; IUIOMIAh OOKOBOM M MOJIHOHW TOBEPXHOCTH 1
6 N3o0paxkeHne muimHApa Ha MII0cKocTH. Pa3BépTka mumuaapa. CedeHus MUIMHPA (MTI0OCKOCTHIO, TApaluIeIbHOW HITH 1

MEePIEeHIUKYIAPHOM OCH LIMIUHAPA)
7 Konunyeckast noBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM MOBEPXHOCTH 1
8 Konyc: ocHOBaHMe U BepinHa, 00pa3yrolias U 0Ch; IUIOMIA (b OOKOBO U MOJIHOM MOBEPXHOCTH 1
9 Y ced€HHBIN KOHYC: 00pa3yrolue 1 BBICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTh 1
10 N300paxkeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CedeHns KoHyca (TUIOCKOCTHIO, TTapalIeIbHOW OCHOBAHUIO, U 1
TJIOCKOCTBIO, IPOXOSINEH Yepe3 BEpIINHY)

11 KoMOuHanus Ten BpaiieHus: © MHOTOTPaHHUKOB 1
12 MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsl; chepa, BMcaHHAS B MHOTOTPAHHHK HIIM B TEJIO BpaIICHUS 1
13 [TonsiTre 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TET 1
14 O6BéMIMINHIpa, KOHYCA 1
15 O06BEM mapa u riomazb chepb 1
16 [TogoOHebIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TIIOMAIIMU MTOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl 1
17 KonTponbnas pabora no temam "Tena Bpamenus" u "O0bembl Ten" 1
18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE 1
19 CnoxeHue ¥ BBIYUTaHUEBEKTOPOB 1
20 Y MHOXXEHUEBEKTOPAHAYUCITO 1
21 PasnoxxeHue BekTopa 1o TpéM HEeKOMITIaHAPHBIM BekTopaMm. [IpaBuionapannenenumneaa 1
22 Pemenue 3amay, CBSI3aHHBIX C MPUMEHEHHEM MIPABUII JEHCTBUIN C BEKTOpaAMU 1
23 [IpsmoyronbHas cucTeMa KOOpAUHAT B TpocTpancTBe. Koopaunate! BekTopa. [Ipocrelime 3a1auu B KOOpAUHATAX 1
24 VYron mexay Bekropamu. CKallsipHOE TPOU3BENECHNE BEKTOPOB 1




25 Brruucienue yrioB MExay IpsIMbIMH M ITTOCKOCTSIMHU 1
26 KoopanHaTHO-BEKTOPHBIM METO/I TP PEIICHIUH T€OMETPHUYECKUX 33/1a4 1
27 KontposnbHas padota nmo Teme "BeKkTopsl 1 KOOpAMHATHI B TPOCTPaHCTBE" 1
28 [ToBTOpeHmE, 00001IeHNE U cUcTeMaTu3anus 3HaHui. OCHOBHBIC(DUTYPBI, (haKThI 1
29 [ToBTOpeHME, 0000IIEHNE U cUcTeMaTH3amus 3HaHui. OCHOBHBIC (HUTYPBI, GaKThI, TEOPEMBI Kypca INIAHUMETPUHN 1
30 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3alMs 3HaHUH. 3a/1a4i TUIAHUMETPUU U METOJIbI UX PEIICHHUS 1
31 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHUH. 3a/1a4i TUIAHUMETPUU U METOJIbI UX PELICHHUS 1
32 [ToBTOpenue, 0600mIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE QUTYPHI, (DaKThI, TEOPEMBI Kypca CTEPEOMETPHH 1
33 HroroBaskoHTposbHAsIpaboTa 1
34 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3aIlvsl 3HAHUT 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

- Martemaruka: anrebpa u HayaJia MaTeMaTHYECKOTo aHanm3a, reometpus, 10 kmacce/ Kosnos
B.B., Hukutun A.A., benonocoB B.C. u npyrue; noa penakuueit Kosznosa B.B. u Hukutuna
A.A., OBu1ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «PyCCKO€ CIIOBO - y4EOHUK
- MaremaTuka: anredpa 1 Hayajga MaTeMaTH4YECKOro aHanusa, reomerpus, 11 knacc/ Kosnos
B.B., Hukutun A.A., benonocos B.C. u npyrue; noa penakuueiit Kosnosa B.B. u Hukutuna
A.A., OBu1ecTBO ¢ OTPaHUYECHHOM OTBETCTBEHHOCTHIO «PyCCKOE CIIOBO - y4eOHUK

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MNoanuncaHo: KazaHos Makcum
AnekceeBuy
DN: cn=KasaHoB Makcum

A , C=RU,
K o= MYHVLIMMANIbHOE
d3adHOB
BIOKETHOE
OBLLEOBPA3OBATEJIbBHOE
M a KCM M yl-{FL’LIlE)K,D.EHI/IE KAOYNCKOro
MYHULIMMANBHOIO OKPYTA
"KAOYNCKAA CPEOHAA LLUKONA",
An e Kcee B I/I LI email=kaduyschool2@mail.ru
MpuynHa: A o3HaKOMWIICS C 3TUM

AOKYMEHTOM
Hara: 2023.10.17 16:11:04 +03'00'
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