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MNOSACHUTEJIBHASA 3AITUCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00YHAIOLIHXCS
10 —11 xmaccoB pazpaborana Ha ocHOBe DenepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBIAEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHHUCKOTO 00pa30BaHUS.
Peanmu3anus  mporpaMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YJaIOLTHXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX W IPEIMETHBIX PE3YJIHTATOB
00yuyeHMsI TEOMETPUM B HAlpaBIECHUU JMYHOCTHOIO Pa3BUTUA OOyyaromuxcs, (GOpMHpPOBAHUSA
(YHKIMOHATIBHONH MaTeMaTW4ecKOH TPaMOTHOCTH, HW3YyYEHHs IPYTUX YYeOHBIX IUCLUIUIMH.
PazButne y oOydaroumiuxcsi HpaBUJIbHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUUii, COOTHONMIECHUH PEATbHOTO U UICATBHOI0, XapaKTepe OTPaKCHUs
MaTeMaTHYeCKOM HayKOH SIBIIEHHH U MPOLIECCOB pealbHOr0 MUpPA, MECTE FEOMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTU4YECKOro MOJEIMPOBAHUS B HAYYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBisieTcsl OAHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CPEIHEro OO0ILero
o0Opa3oBaHMs, TaK Kak O0OECHeYrMBAaEeT BO3MOXKHOCTb H3YYEHHS KaK AMCLUUIUIMH €CTECTBEHHO-
Hay4YHOH HaIpaBJIE€HHOCTH, TAK U T'yMaHUTAPHOI.

Jlormueckoe MbllUIeHUE, (GOpMHUPYEMOE MHpPU H3YyUYEHUU OOYYAIOUIMMMCS MOHSITHUHHBIX
OCHOB TI'€OMETPUM M TIOCTPOEHUM LIEMNOYKU JIOTUYECKUX YTBEPXKACHUI B XOJ€ pelIeHUs
FEOMETPUUYECKUX 3aJlay, YMEHHE BbIABUIAaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWN 33Jad €CTECTBEHHO-HAY4YHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATbCA B IPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsx AesTenbHOCTH YenoBeka. OpHeHTalusi 4ejoBeKa BO BPEMEHU U NPOCTPAHCTBE —
HE00XO/IMMOE YCIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAloIero Mupa,
yCIIOBUE  YCIEHIHOIO MO3HAaHUS M  aKTHMBHOIO  IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHSAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
JESITENIbHOCTH, SIBJIIETCS OJHUM U3 MPO(ECCHOHATbHO BAXKHBIX KAYEeCTB, MOITOMY aKTyallbHa
3agada (GOpMHPOBAHUS y OOyYaIOMIMXCS MPOCTPAHCTBEHHOTO MBINUIEHUS KaK Pa3sHOBUIAHOCTU
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MpPaKTHYECKON
JEATEIILHOCTH 110 MHOTMM HAIIPaBJICHUSM.

[lens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE O0yUEHHUsI
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuXcs udepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX F'€OMETPUUYECKUX 3HAHUU U
JecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXHOCTH YCIEITHOTO MPOI0JDKEHNs 00pa30BaHus Mo
CHEIHUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA IS OOYYarOLIMXCS
CpeIHEeH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYJHEHUM Ha ypOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH
o0lre MaTeMaTuYecKue yMEHHUs, CBSI3aHHbIE CO Crelu(PUKON reoMeTprr U HEOOXOAUMBIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yUUTh T'€OMETPHUIO
Oosee riyOOKO, €cii B JaIbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHMSIX B
npodecCHOHATBLHOMN 1A TENbHOCTH.
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JlocTrkeHHe el OCBOEHUS NPOrpaMMbl 00€CIIEYNBAETCS] PELICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTteTHBIMU 3ajauaM OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPaHHMKaX M TeJlaX BpPALICHUS Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXaxX, MOAEIAX U B PEaJbHOM MHUpE
MHOTOTPaHHUKU U T€Jla BpallCHMUS,;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300pakeHHIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMuUpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMH IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeNax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIHICHUS OCHOBHBIX THUIOB 3aaay; (OpPMHUpPOBAHUE yMEHUS
IPOBOJIUTH  HECJIOKHBIE  JIOKa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  peIICHUs
CTEPEOMETPUYECKHUX 3a/J1a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBbIIIJICHUS;

e (dopmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHN B
peabHBIX JKU3HEHHBIX CUTYalUsIX W NpPU W3YYEHUH JPYTHX Y4YeOHBIX MPEJIMETOB,
IPOSIBIICHUS. 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYyJIUpOBaTh HX Ha S3bIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJEIH, IPUMEHATh OCBOEHHBIN
reOMETPUYECKU  ammapaT Julsl peleHus MpPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh [TOJIyYEHHBIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO POTPAMMBI SIBISIETCS BKIIOYEHUE B KYpC CTEPEOMETPUU

B Hayaje ero M3yuyeHus 3ajady, peUlaeéMblX Ha YypOBHE HHTYUTHUBHOIO [O3HAaHUA, U
ornpenen€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue oOTHAETCS HArJAJHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesATeNIbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX IMPEACTABICHUM y ydwaluxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHs 33/a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1a4 Ha OIMEpUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOJUTCS C
OTIOPOI Ha HAIJISITHOCTh, a OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIAJHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIEPIKaHNUS.

OcHoBHBIE copepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpPOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH pacIPEeIAeTCsl HE TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM oOOy4YeHHss Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJCHHE T'COMETPUYECKUMH  TMOHATHSAMM U HABBIKAMU  OCYILECTBIISIIOCH
MOCIEZI0BATENbHO M IMOCTYNATeNIbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYIO CHUCTEMY T€OMETPUYECKHUX MPEACTaBICHUN 00yJaromuxcs,
pacuupsis ¥ yriyomsis e€, 00pa3ysl IpOYHbIE MHOXKECTBEHHBIE CBSI3H.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE
Ha u3yuenue reomerpun orBoautcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.

Crp. 5



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPpocTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJlIeIbHbIE U
CKpelmBampomuecss npsaMsle. llapamnenbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MAapaJUIENbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpanCcTBEHHBIE (PUTYPBI Ha MJIOCKOCTH: TETPAdIp,
KyO, mapajijienenurnes;; IoCTPOeHUE CeYeHUH.

IlepneHguKyIIpHOCTH IPSAMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NapaUIeIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJIBl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM YIoll,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU 0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYypbl Ha IJIOCKOCTb.
IlepnenquKyIspHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApaX.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHUKa. IIpusma: n-yrojapHas npusMa; rpaHu
U OCHOBAHMS MPHU3MBbL; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOIbHBIN MapauleNenuIe] U ero cBoicrea. llupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
npaBWIbHAasg M yceu€HHas MNHupaMuia. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMuJia; MpaBUiIbHAas TpeyrojbHas MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJeKa’Ap M Hukocadap. CedeHus NOpU3MBI U
MAPaMUBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napauieienurneiax, paBuIbHbIX MHOTOTpaHHUKAX.

Beruuciienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [Inomans 0oxoBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUIoumaau yceuéHHo mnupamuibl. [loHsTHe 00 0ObEME.
O06BEM nupamMuibl, IPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMAIAIMU TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpanieHus

[{wimHapuyeckass MOBEPXHOCTb, 00pa3ylollue IMIMHAPUYECKOM TMOBEPXHOCTH, OCh
HWIMHpUYecKol moBepxHocTu. Lummuap: ocHoBaHUs M OOKOBasi IOBEPXHOCTh, 0Opa3ytonias u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliie KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYEeCKoW moBepxHOcTH. KoHyc: OocHOBaHMe M BepuUIMHA, 00pa3ymoomas U OCh; IJIONIAIb
OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylolle M BBICOTA; OCHOBAHUS M

OOKOBast MOBEPXHOCTb.
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Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab MOBEpXHOCTH cdeprl. Bzanmmuoe
pacrosioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o6paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus U MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPsIMOYTOJIBHOTO TMapaiienenumnena 1 cueactsust u3 He€. O0bEM munuHapa, konyca. O0béM
nrapa ¥ iomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIASIMU MOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennss uunuHApa (MapajuielbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEpPE3 BEPILUHY ), CEUEHUS 111apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. Cl10’KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMH.
[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Ilpocrteiimue
3a7a4d B KOOpJAMHATax. Yroja Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA MpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.
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IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHMS IMpOrpamMmbl ydyeOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaromlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKLIMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHMH, NpOLELYp TIpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKOM Ipa)1IaHCKOW UAEHTUYHOCTH, YBOXKEHUS K MPOLIOMY
U HaCTOALICMY pOCCHfICKOfI MaTE€MaTuKHd, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHAM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YEeCKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HayKU M JIeATEIbHOCThIO YUYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE
yYCTOMUMBOro OyIyLIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETHKY  MAaTeMaTU4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PacCyk ACHUH; BOCIPUUMYHUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUI0B UCKYCCTBaA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXXUM 3aHATUNH M OTIbIXa, pPeryjsipHas Qusnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyxoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUs; MHTEPECOM K pa3iMyHbIM
chepam npodhecCuOHATBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayiei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
PCIICHUHU MMPAKTUYICCKUX 3a1a4 MaTeMaTHYEeCKOHN HaIpaBJICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO DKOJIOTHUECKOH KYJbTYpPbl, IMOHUMAaHWEM BJIMAHUA COLHAJIIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTaluel Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPYXKAIOLIEH cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MOCIEACTBHI JJISI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU M OOLIECTBEHHON NMPAKTHKH, TOHUMaHUEM MaTeMaTHYecKol HayKu Kak chepsl
YeJI0BEUECKOMN JACATCIIbHOCTHU, OTAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHUA LUBHUIIN3AllUU,
OBJIAJICHUEM SI3BIKOM MaTE€MaTHMKU M MaTeMaTU4YeCKOW KyJIbTYpOW KaK CpPEACTBOM ITO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISTH IPOEKTHYIO M  HUCCIIEJOBATEIbCKYIO JIeATEIbHOCTh

WHIAUBUIYAJIBHO U B I'PYIIIIC.
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METANPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOZHUMUBHBIX NPOYECCo8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupa;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3soBble Jlornyeckue a1ecTBUA:

® BBUIBIISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXIy MOHATUAMH; (HOPMYITUPOBATH OIpPEICIICHUS MOHATHUH;
YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMU, OCHOBAHUS JIJIs1 000011eHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOTI0 aHAIN3A;

e BOCIPUHHUMATH, (POPMYyIMpPOBaTh U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUILaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JAaHHBIX, HAOJMIOACHMSIX W YTBEPKACHMSX; IpeAjaratb KpUTEPUM JJIsl BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIbI C MCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, JACIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTebCTBA MaTEMaTHUECKUX YTBEPKACHUM (TIpsSMBbIe
U OT TPOTUBHOIO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BEIOMpaTh CIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh HanboIee NOIXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

® 1CIOJNB30BaTb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIMpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIOTE3y, APTyMEHTUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITEIIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEI0OBaHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTW4ecKoro oOBbEeKTa, SBJIEHMs, Mpoliecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXAy 00bEeKTaMU, IBICHUSIMHU, IPOLIECCAMU;

® CaMOCTOATENbHO  (hopMynupoBaTh 00O0OIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
POBEAEHHOT0 HAOIIOJEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh IIPEAIOJIOKEHNS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padorta ¢ unopmanmeii:

® BBIBIATH JePUIUTHI WH(GOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JI OTBETa Ha BOMPOC U
JUISL pEeIlIeHuUs 3a/1auH;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS;

® CTPYKTYpUpOBaTh HUHGOpMAIUIO, MpPEACTaBIsATh €€ B  pPasiIuyHbIX  ¢opMmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUWBaTh HAJAEKHOCTh HMH(POPMALUMM 10 CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM

KPUTCPUAM.
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2) Vuusepcanvhvie KOMMYHUKAmMUBHbBIE OeliCmEUs, 00ecneyusarom chopmuposaHHoCms
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkJACHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETIIMU
OoOLIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0Jie 00CYk/IeHHU 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CY>KIaeMON TEMBbI, MPOOIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJIEHHbIE HAa IIOUCK pPELEHUs;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JHMAaJlora,
0o0OHapy’KUBaTh Pa3IMUMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH opme GopMyInpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MPEJICTABIIATh Pe3yIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHUS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
OpU pelleHWH Y4YeOHBIX 3a]ad; MPUHUMATh LEeldb COBMECTHOW JEsITeNbHOCTH,
MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI, pachpenensiTb BHUIbI padoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpoLEeCC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU WiICHAMHU KOMaH/Ibl; OLICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIMIA
MPOIYKT [0 KPUTEPHUIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

3) Vnusepcanvhuie pezynamuensle delicmaus, obecneuusaom GopmuposaHue CMulCi08bIX
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCTIU.
Camoopranusauus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ y4éTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOM MHQOpMAIIHH.

CaMOKOHTpPOJIb:

BJIAJ€Th HABbIKAMM IIO3HABATEIIbHOM pe(IEKCMM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BiaJeTh CcrHocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yJibTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4i;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIIEHUU 33a]a4ul, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJlbTaTa LEIM U YCJIOBUSAM, OOBACHATH NPHUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAeATEIbHOCTH, HAXOAWTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATbBI

10 KUIIACC
OrnepupoBaTh NOHATUAMU: TOUKA, MPAMasi, INIOCKOCTb.
IIpuMeHATh aKCUOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELIEHUU I'€OMETPUUECKUX

3a1ad.
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OnepupoBaThb MNOHATHUSIMU: TAPAUIEIBHOCTh M MNEPHIEHIUKYJISAPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacrooKEeHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA yroj, TpaHW JABYTPAHHOTO yria, pedpo
JIBYTPAHHOIO yTJjia; JIMHEHHBINA yroJ ABYTPaHHOIO YIJIa; FpaaycHas Mepa JBYIpaHHOTO yra.

OnepupoBarTh MOHSATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOIPaHHUK.

Pacno3naBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUSA IS KIIACCU(UKAIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH; MpPSIMbIE H
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3YsI METOJL CIIE/IOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIMIOJHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BH] CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxO0XJACHHE TEOMETPUYECKHX BEIMYMH 1O o0pasuaM WiId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NpPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 3a7ady Ha BBIUMCICHHE PACCTOSHUN MEXKIy ABYMS TOYKAMH, OT TOYKH IO
IPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaxO0XJACHHE TEOMETPUYECKHX BEIMYMH 1O o0pasuaMm WiId
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 33/7a4 Ha BBIYHUCICHHE YTIIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSMOM U TIOCKOCTBIO, MEXKTy IIJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MUpaMuia) ¢
npuMEHeHHEeM (OpPMYJ; BBIYHCIATH COOTHOIIEHHUS MEXIy IUIOIAASMU TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekatp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTe reomerpuueckue (akTbl JUIi  pPEHICHHS CTEPEOMETPHYECKUX — 3ajad,
MPEMONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOMN
dbopwme.

[IpuMeHsTh TpOCTeHIne MPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHCTEMBI IIPY PEUICHUH CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoauTE, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H JKU3HH,
pacro3HaBaTh MMPOSIBIICHUE 3aKOHOB T€OMETPHUH B ICKYCCTBE.

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAM3UPOBATh PealbHBIC CUTyaIlud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKAa  pEIIeHUS  MaTeMaTHYeCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOPEM,
amnmapara anreOpsl; peniath NpakTHYecKue 3a1auu, CBI3aHHbIE C HAX0XKICHHUEM FeOMETPHUECKHUX
BEJIMYMH.

11 KJIACC
OmnepupoBatb TIOHSITUSIMHU UWTHHpUYECKast MMOBEPXHOCTb, oOpazytoriue
LWIMHJIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolue KOHUUECKOH
MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.
Pacno3naBats Tena BpameHus (MUIUHAD, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALICHHUS.
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KnaccudumupoBars B3auMHOE pacmiofiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHME CEIMEHTa, BHICOTA CETMEHTA;
11apOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
pUMEeHEeHHEM (HOpMYyII.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(hepy M OMHCAHHBIN OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BBIYuCIATE COOTHOIICHUS MEXKIY IUIOMAASMH TMOBEPXHOCTEH M 00bEMaMU MOIOOHBIX
TeJ.

N300paxarh u3yuyaemble (UTYPHI OT PYKH M C TPUMEHEHHEM IIPOCTBIX UYEPTEIKHBIX
UHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) IJIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BHU]
CBEpXy, COOKY, CHU3Y; CTPOUTH CEYCHHUsI TEJI BPALCHHUSI.

W3BriekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCKUX PUrypax, MpeACcTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BbINONHATE 1EMCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHSI BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[IpuMeHsATh paBUIIO NapasuieenuIea.

OrnepupoBaTh TMOHATHUSAMU: JCKAPTOBBI KOOPIAWMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIYy BEKTOPaMH, CKaIsPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI.

Haxonutb cymmy BEKTOPOB M NPOU3BEICHHUE BEKTOpPA HA YUCIO, YTOJl MEXIY BEKTOpaMH,
CKJIIPHOE MPOU3BEACHUE, PACKIIAILIBATH BEKTOP IO IBYM HEKOJJTUHEAPHBIM BEKTOPAM.

3aiaBaTh IUVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh  reoMerpuueckue (aKThl JJIsi  PEHICHUS CTEPEOMETPUYCCKHX — 3ajad,
MPEANOJaraloluX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHUsS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

PemaTte npocreiiline reoMeTpuiecKue 3aaul Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MAaTEMAaTMYECKUX OTHOILUEHUH M HaXOXKIACHUE
TEOMETPUUYECKUX BEJIMYHMH MO 00pa3laM WM aJrOpUTMaM, MPUMEHSS U3BECTHBIE METOJMBI MpHU
PELICHNH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumeHsATh TpoCTEIlIe MPOrPaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI MPU PEUIEHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTH TpPUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKU3HH,
pacno3HaBaTh NPOSBICHNUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHATh TIOJNIydeHHBIE 3HAHMS Ha TPAKTUKE: aHAJIU3UPOBATH PEATbHBIE CUTyallud M
NPUMEHATh  U3Y4YEHHbIE TMOHATHUS B  IMPOLIECCE IOMCKA  PEIICHUS  MaTeMaTH4eCKU
chopMyIHPOBAaHHON MPOOJIEMBI, MOJEIMUPOBATh pEaTbHBIE CUTyallMd Ha S3BIKE TE€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpPEM,
ammapara ajreOpbl; penaTh IPaKTHISCKUE 3a/1a4H, CBI3aHHBIE C HAXO0XKJICHUEM T€OMETPUICCKUX
BEJIUYMH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpaxTieckne (uudgposbIe)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypes
1 BBenenue B crepeoMeTpuro 10 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
) [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6mmoteka [IOK
[TapanmienbHOCTh IPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnnorexa [JOK
TUTOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTIMU 10 1 Bubmzorexa OK
https://m.edsoo.ru/1¢209e37
Bu6mmoteka [IOK
> MHororpasHHKH 1 ! https://m.edscl){).ru/ 1c209e37
n bubnmnorexa [JOK
6 OOLEMEI MHOTOTPAHHHUKOR ? ! https://m.edsc]){).ru/ 1c209e37
7 IToBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 4 1 bubmorexa [OK
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoiunuecTBo 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne n/m NMPOrpaMmblI Bcero Koutpoububie — Ilpakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
bubmuorexa [JOK
1 Tena ppamenms 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
2 OOBEMBI e > 1 https://m.edsoo.ru/1¢209e37
3 BekTops!l 1 KoOpAUHATEI B IIPOCTPAHCTBE 10 1 Brommozexa IOK
p pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CUCTEMATH3AaLMs 3HAHUN https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

7
7.1

7.2

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

['eomerpus
OnepupoBarh MOHATUSIMU: TOYKA, MPsMasi, TNIOCKOCTb

HpI/IMeHHTB AKCHUOMBI CTCPECOMETPUHU U CICACTBUA U3 HUX IIPHU PCUICHHUHN
TCOMCTPHUYICCKUX 3ada1

7.3

OnepupoBaTh MOHATUSAMM: MAPAUIENBHOCTh U IEPHEHIUKYISPHOCTh
MPSIMBIX U INIOCKOCTEN

7.4

7.5

7.6

KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JBYI'PAaHHOTO YIJIA,
pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA yroj ABYIPaHHOTO yIiia, IpalyCcHast
Mepa JBYTPaHHOIO yria

OnepupoBaTh NOHATUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIM M HEBBITYKIIbII
MHOI'OTPaHHUK, YIEMEHThI MHOI'OTPAHHUKA, ITPaBUJIbHBIM MHOTOTPAHHUK

7.7

7.8

7.9

PacniozHaBaTh OCHOBHBIE BUJBl MHOTOTPAaHHUKOB (MHMpaMuia, MpU3Ma,
IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo)

KnaccupuuupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJIs
kinaccuukauuu  (BBIMYKJIBIE M HEBBINYKJIble  MHOTOI'DAaHHHKH,
NIPAaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMbIE W  HAKIOHHBIE IIPHU3MBI,
napasuJiesIenune bl)

OHepI/IpOBaTB INOHATHAMU CeKyliasa IIIIOCKOCTB, CCUCHUC
MHOTI'OrpaHHUKOB

7.10

7.11

7.12

7.13

OOBSCHATH NPUHLHUIIBI  [OCTPOCHMUSI CEYEHWH  MHOTOTPAHHUKOB,
HCIIONB3YsI METOJ CIIEI0B

Ctpouth ceyeHUss MHOTOTPAaHHUKOB METOJIOM CJEIOB, BBINOJIHATh
(BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BH/I CBEPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HaAXO0XJICHUE TEOMETPUUYECKUX BETHYHMH MO 00pasiamM
WU alTOPUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHYECKHE METOAbI MpHU
pEelIeHNH CTaHJIAPTHBIX MAaTeMAaTHMYeCKUX 3a/Jad Ha BBIUMCICHHE
pPacCTOSTHUN MEXIYy BYMSI TOYKaMH, OT TOYKH JIO MPSIMOH, OT TOYKHU JI0
MIJIOCKOCTH, MEXK]TY CKPEIIMBAIOIIUMHUCS MPSIMBbIMU

Pemrats 3aa4i Ha HAaXOXKXIACHUC rCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOAbI IIpH
PEIICHUNU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYHCIICHHE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIY HpHMOﬁ Hn ITIIIOCKOCTBIO,
MCKAY IJIIOCKOCTAMHU, IBYTI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMmia) ¢ IPUMEHEHUEM (OPMYJI, BEIYUCIATH COOTHOLICHUS
MEXIY IJIOIIAIIMH MTOBEPXHOCTEH, o0BEMamMu M0I00HBIX
MHOTOT'PaHHUKOB
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OnepupoBaTh MOHATHSAMHM: CUMMETPHSI B IPOCTPAHCTBE, LEHTP, OCh U

7135 IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (GUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
YepTe)kKax U pUCYHKaX
[IpumensTs reomerpuueckue (PakThl I PElICHUs CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEANONArallliuX HECKOJIbKO WIaroB pPELICHMs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMme
718 [IpuMeHATh mpocTEWIINE NPOrpaAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHUH CTEPEOMETPUUECKUX 3a]1a
719 [IpuBoAUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
YKU3HH, pACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh NOTyUYEHHBIE 3HAHUS HA [IPAKTUKE: aHAIIU3UPOBATh PEAJIbHbIE
CUTyallud M TPUMEHATh H3YyYEHHbIC IIOHATHS B MpPOLECCEe IOHCKa
pelieHus MaTeMaTHYEeCKU copMyIHpOBaHHON poOIIEMBI,
7.20 MOJEJIMPOBATh PealIbHbIE CUTYallMd Ha SI3bIKE '€OMETPUH, UCCIEI0BATh
IIOCTPOEHHBIE MOJIEIN C UCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATUN U
TeopeM, arrmapara anredpsl, pemarb NPaKTUYECKUe 3a/1a4uk, CBSA3aHHbIE C
HAaXO0X/EHUEM IT'€OMETPUUYECKUX BEJTMUHH
11 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOCHUS OCHOBHOI
0o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [UIMHIpUYECKasi TOBEPXHOCTh, 00pa3yroliye
6.1 LHWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
' oOpasyroliie  KOHHYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (LHJIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHsI TeJ BPaLLCHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MIOCKOCTH
OnepupoBaTh MOHATHSMM: LIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJOS, BHICOTA
I1apOBOTO CJI05, IIIAPOBOM CEKTOP
6.6 Bbruucnarte 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH TeNm BpalleHMH,
) F€OMETPUUECKUX TeJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OINMCAHHBIN 0KOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpallleHus
6.8 BbluMCIATE COOTHOLIEHHS MEXAy IUIOLAAsIMM IOBEPXHOCTEH H
) 00BEMaMHU TTOOOHBIX TEI
6.9 N3o00paxkath m3ydaemble (UTYpPHl OT PYKH U C IPUMEHEHHEM IPOCTHIX
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YEpTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3OBbIBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
YepTeKax U pUCYHKaX

6.12

[TpumensTh TEeOMeTprUuecKre (aKThlI ISl PELHICHUS CTEPEOMETPHUECKUX
3a/1a4, IMPEAIoJaraloluX HECKOJIbKO IIAroB PELIEHUs, €CIIH YCIOBUSA
NPUMEHEHHS 33J]aHbl B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBINIONTHATE JCHCTBHSL CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
o0JaaroT

[TprMeHSTh MPaBUIIO HapalIeICIMIIe/Ia IPU CI0KCHHH BEKTOPOB
OrnepupoBaTh TOHATHSAMHU: JIEKApPTOBBI KOOPJMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yrojl MEXIY BEKTOpaMH, CKaJspHOE MPOU3BEICHHE BEKTOPOB,
KOJUTMHEAPHBIE U KOMITJIAHAPHBIC BEKTOPBI

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHUE BEKTOpa Ha 4YUCIIO, YToJl
MEX/y BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHHE, PACKIIaIbIBaTh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHUHAT

6.19

Pematsn HpOCTCfII.HH@ reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC
BCKTOPHO-KOOPJAWHATHOTI'O METOAa

6.20

6.21

PemraTs 3aJa4u Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUM U
HaXOXKACHUC IT'COMECTPUUCCKHUX BCIUYHH IIO 06pa3uaM WU aJIrOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie NporpaMMHBIC CpCACTBA W DBJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4d

6.22

6.23

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsATh TOJydYeHHbIE 3HAHMA Ha TpPaKTHKE: aHaJIM3UpPOBATh
pealibHble CUTyallUM W TNPUMEHSATh H3yuY€HHbIE IOHATHSA B IpoIEcce
MOWUCKAa pELIeHUs MaTeMaTU4ecKu CHOPMYITUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYalluu Ha SI3bIKE T€OMETPHUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHI U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKHe 3aJaul, CBSI3aHHBIE C
HAaXO0Xk/IEHUEM T'€OMETPUUYECKUX BETNYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Koa IIpoBepsieMblii 31eMEHT COAEPKAHUSA
7 I'eomerpus

7.1

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

7.3

B3aumHoe  pacnosokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
napajuiefibHble U CKpelmBaromuecs mnpsmbie. [lapamiensHOCTh NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyIelIbHbIE MpsIMbIE B  IMPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSIMBIX, MapAJICIIbHOCTh MPSAMON M IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJll MEXAY IMpsAMBIMM B IPOCTPAHCTBE.
[TapanmienbHOCTh MIOCKOCTEH: MapauiebHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme nmpocTpaHCTBEHHBIE (UTYphI Ha IUIOCKOCTH: TETpa’p,
KyO, apaJuieNenumne, moCTPOSHUEe CeUeHUN

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUICIbHbIE U NIEPIEHAUKYJIIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON MEPIEHIUKYIIIPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: YroJdl MEXIy MpsAMOM M IIJIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. lleprneHaukynsap wu
HAKJIOHHBIE: PAacCTOSHHUE OT TOYKM J0 IUIOCKOCTH, PAcCTOSTHUE OT NpPSIMOM 0
IJIOCKOCTH, MPOEKIMsI PUIypbl Ha IJIOCKOCTh. [lepneHauKyIsspHOCTh IJIOCKOCTEH:
IpU3HAK  MNEPHEHAMKYJSIPHOCTM  ABYX  Iniockocteil.  Teopema o Tpéx
NEePHEHANKYISIPAX

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIMYKJIBIE M
HEBBIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapaienenumen, npsAMOYTroIbHBIA MapaIeICIUIe]
U ero ceorctsa. [Iupamuaa: n-yroipHas nupamuia, TpaHd U1 OCHOBaHUE IMHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPAMUAA.
OneMeHTbl Npu3Mbl U nOHUpaMufbl. [lpaBUibHBIE MHOTOTPAaHHUKHU: TOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IPAaBWIbHAs IpU3Ma M IPaBWIbHAA NUpaMHUIA,
IpaBWIbHAs TPEYyrojibHas NMUpaMuaa U NpaBUWIbHBIN TeTpasap, kyO. [Ipencrasnenue
O IpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/ISI B INPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
HHOCKOCTH.SHCMGHTLICHMMRTPHHISHHpaMHHaX,HapaHHCHCHHHCﬂaX,HpaBHHBHHX
MHOTI'OIrpaHHHUKaXx

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomane
OOKOBOW TMOBEPXHOCTH W TOJHOM TIOBEPXHOCTH TNPSMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoi ipu3Mbl. [Lnomanas 60koBoi
MOBEPXHOCTU M IIOBEPXHOCTH MPABWIBHON MNHpaMHIbl, TeOopeMa O IUIOIIAIn
yceu€nHoi nupamuabl. [Tonsitue 06 06béme. O6bEM MUPaMUIBI, TPUIMBI

7.7

[Tomo6ubIe Tena B mpoctpancTBe. COOTHOILIECHUS MKy IIOMAASIMHI TTOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEI
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11 KUIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

[unuaapudeckas TOBEPXHOCTh, 00pa3yroNue NUIMHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUYIECKON TOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS U OOKOBas MOBEPXHOCTH,
o0pa3yrolias U 0Ch, TIIOMIA/Ib OOKOBOH U IMOJHON MOBEPXHOCTH

6.2

6.3

Konnueckasi moBepxXHOCTh, 00pa3yrolre KOHMUECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KOHyC: ocCHOBaHMe W BepllinHa, o0Opasyrouias U OCb,
IUIOIAAb OOKOBOW M TOJHOW IMOBEPXHOCTHU. Y CEUEHHBIH KOHYC: O0Opasyloume H
BBICOTA, OCHOBAaHUs M OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, TuamMerTp, IIOMAAb OBEPXHOCTH cdepbl. BzanmHoe
pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaib

cepsl

6.4

N300pakeHne Tes BpalleHus Ha IMII0CKOCTH. Pa3BépTka muumHapa u KOHyca

6.5

6.6

6.7

KomOuHanmu Tten BpalieHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA
okoJo chepsl, chepa, BliMcaHHAs] B MHOTOTPAHHUK, WJIHM TEJIO0 BpallleHus

[Tonstue 060 o6béMe. OcHOBHBIE cBOWcTBa 00BbEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u ciuenctsus u3 He€. OO0bEM muIMHApA,
KoHyca. O0BEM I1apa U miIomaab cepbl

IlonoOHble Tenma B mpoctpaHcTBe. COOTHOIIEHUS  MEXAYy  IUIOIIAISAMU
MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

6.8

6.9

6.10

Ceuenust uunuHapa (MapajulebHO U HEPHIEHIUKYJISIPHO OCH), CEUEHHUS KOHYyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/dIIee Yepe3 BEpIIMHY ), CEUCHUs 11apa

BeKTOp Ha IINIOCKOCTH W B HPOCTPAaHCTBC. CrnoxeHue U BBIYHUTAHUE BCKTOPOB.
YMHOXEHUE BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1mo TpéM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI AEHCTBUM C BEKTOpaMU

[IpsiMoyronbpHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimue 3amauu B KoOpJAMHATax. YTosu Mexay Bekropamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhluncieHue yriioB Mexay NpsSMbIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA F€OMETPUUYECKHX 3a/1a4
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon
NPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHus

Brnanenue meronamu J0Ka3aTeNbCTB, AITOPUTMAMH pEIICHUS 3a]ad;
yMeHHe (GOpMyJIHpPOBAaTH W ONEPUPOBATh IOHATHSIMHU: OIpE/CIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IMPU3HAK, [IOKA3aTENILCTBO,
pPaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH MX; YMEHUE (POPMYITHUPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHIYKIUH;
MNPpOBOAWUTL  OOKA3ATCJIBHBIC PACCYKACHUA TIpU PCIICHUMU  3ajad4,
OLICHMBATh  JIOTMUYECKYI0  TPABHJIBHOCTH  PACCYXICHHW;  YMEHHUE
ONCprUpOBaATh MOHATHUAMU: MHOXCCTBO, IMOAMHOKCCTBO, OIICpallMd HaA
MHO)KECTBAMH; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBIH
arrmapar JJis1 onrvcanus pCaJIbHbIX ITPOLECCOB U SIBJICHUHN U IIpr pCIICHUA
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATh MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; yMEHHWE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3TUYHBIMU
crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHne onepupoBaTh MOHITHSAMU: HATYpPaJIbHOE YMCIIO, IEJI0€ YHCIIO,
CTENeHb C IIEJIBIM MOKa3aTeaeM, KOPeHb HAaTypalbHOW CTENEHHU, CTETICHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C  JICUCTBUTEIIbHBIM
nokasarenem, Jiorapudm YHCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK 110 MOJIYJIIO, PAaIlMOHAIBHOE YHCIIO,
UppALMOHATIBHOE  YHUCJIO, MHOXECTBA  HaTypaJbHBIX, HENbIX,
palMOHANIBHBIX, JEHCTBUTENBHBIX YHCEN, yMEHHE HCIOJIb30BaTh
MPU3HAKW JIETMMOCTH, HAUMEHBIINNA OOIIM AETUTEeNh W HauMEHbIee
ob1ree KpaTHOE, adropuT™M EBKIUIa Mpu pelieHun 3a/1ay; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIIMOHHBIMA ~ CUCTEMaMU  CYHCIICHHS;  YMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsI BBIPAXKEHUU CO
CTeMeHsIMH M JorapupmMamu, npeodpazoBaHUsl IPOOHO-PAIMOHATBHBIX
BBIPDAKEHHI; YMEHHUE ONEPUPOBATH MOHATHSMHU: TOCIEI0BATEIHHOCTD,
apudmeruueckas nporpeccus, reoOMeTpruYecKast nporpeccus,
OeckOHEYHO yObIBaromIas TreoMeTpUuYecKass MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCIJIE€ C TIOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMEHHWE ONEpHpPOBaTh TMOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apPTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuueckas,
TpUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apupMeTUYECKHe JEeUCTBUS C KOMIUICKCHBIMA YHCJIaMH; TPUBOINUTH
MpUMEPbl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMM: MaTpuma 2x2 wu  3x3, omnpeAenuTenb  MaTpUlbl,
TEOMETPUUECKHUI CMBICIT OTIPEISTUTEISI

YMeHne omepupoBaTh MOHATHSMU: PAIMOHAIBHBIE, WPPAIMOHAIBHEIE,
MOKa3aTelbHbIE, CTETICHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHYECKHE
ypaBHEHUS W HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSMHM: TOXKJIECTBO, TOXICCTBEHHOE IpeoOpa3oBaHKE, YPaBHCHHE,
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HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHU, HEPAaBEHCTB W CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO Pa3JIMYHBIX MPUEMOB; peEIIaTh
YpaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl C TAPaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUS MAaTEMaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HH

VYMeHHe onepupoBaTh MOHATUSMH: (yHKIMSA, 4YETHOCTH (yHKUIUH,
NEPUOIMIHOCTD (PYHKIIMHM, OrPAaHHMYCHHOCTHh (YHKLIMH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (YHKIUH, HanOOJbIIee U HAUMEHbIIEE 3HAUCHHS
(GYHKIMU HA TPOMEXKYTKE, HeNpepbIBHAS (DYHKIHS, aCUMITOTHI Ipaduka
GyHKIMH, TIepBas U BTOpasi Mpou3BoaHas (PyHKIMU, TEOMETPUYECCKUN U
¢u3nveckuii CMBICT TPOM3BOJHOM, NEpBOOOpa3Hasi, OIpeaeIEHHBIN
UHTErpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (QyHKINHU; yMEHHUE
BBIUUCIIAITH  TPOM3BOJHBIE CYMMBI, IIPOM3BENEHHS, YacTHOTO U
KOMITO3ULIMN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTelbHOH K Tpaduky
(GyHKIMW; yMEHUE HAaXOOUTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIOJIb30BaTh MPOM3BOAHYIO JUIS HCCIEIOBAHUS (QYHKIHH,
HaXOJIUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIUH; CTPOHTH
rpag¥Ku MHOTOYJICHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYECKOTO
aHaM3a; TPUMEHATH TPOU3BOJHYIO JUISI HAXOXKICHHS HAWIYdIIero
peuIeHus] B NPHUKIAJAHBIX, B TOM YHCIIE COLUAIBLHO-DKOHOMHYECKHX M
¢u3nUecKkux 3a1a4ax; HAXOJUTh TUIOMAIN U 00BEMBI (PUTY C TIOMOIIBIO
UHTErpaja; MPUBOAUTH NMPUMEPHl MaTEMaTUYECKOTO MOJCITUPOBAHUS C
noMOIIbI0 Au(PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHAs
GyHKUIMSA, KOMMO3UIMSA (QYHKUUH, JuHeWHas (YHKIMSA, KBaJpaTHYHAS
byHKIMS, panroHanbHas byHKIMS, CTEIECHHAas byHKIMA,
TPUTOHOMETpUUYECKHe  (DyHKIMHM, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, T[OKa3aTelbHass W Jiorapupmuueckas (yHKUHUU; YMEHUe
CTpOUTh TpadUKU H3YYEHHBIX (YHKIMH, BBINOJIHATH MpeoOpa3zoBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKU AJIs U3YUEHHsI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM U3HU; BhIpaXXaThb (JOPMYyJIaMU 3aBUCUMOCTH MEXKIY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKIME Ui
pellleHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAWHATHOM IUIOCKOCTM MHOJKECTBA PEIICHUN YpaBHEHHH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/aud pPa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 337a4i U3 00JacTH YIpPaBJICHUS JIMUHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpPaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJ0BAThb IOJIYYEHHOE pELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIHM C HCIOJb30BaHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHUecKoe, MeIuaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
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UHTEPIPETHPOBATh HH(GOpPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JIrarpamMMax, rpaukax, OTPakarollylo CBOWCTBA PEAbHBIX MIPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUATrpaMM;
UCCJIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4Yeckux METOJO0B W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOAEHUS C TIOMOINBIO JUarpamMmm
paccenBaHus U JINHEWHOU Perpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(bopMysbl CIIOKEHHSI M YMHOXEHHs BEpOSTHOCTEH, (hOpMyJy MOJHON
BEPOSATHOCTH, (popmyiry bepHyium, komOuHAaTOpHBIE (PaKTH U (HOPMYJIBL;
OLIEHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpOBAThH
NOHATUSIMM:  CIy4yailHasi BEJIUYMHA, paCIpeleleHUe BEpPOATHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHEHHE
CIlydaifHOW BeNMYWHBI, (YHKIHW paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUIN; YMEHUE MPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PAaCCyKICHUS IS PELLEeHUs 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh
BEPOATHOCTHYIO MOJIENb M UHTEPIPETUPOBATh MOTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBarth IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yroOI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKAY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (DAKTBI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEIO0 MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYPHI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, mapajuiefienunen, MNpu3Ma, NUpaMuaa, (urypa M TMOBEPXHOCTH
BpaleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH MHUPAMUJBI, TPU3MBI, KOHYycCa, IWIIMHApA, O00BEM Kybda,
IpAMOYIT'OJIBHOTO MapaJuICICuineaa, nupaMuabl, HNpU3Mbl, HUIAHApPA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHYca W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTD,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MMOBEPXHOCTU
BpAIllEHUsI, UX CEYCHHS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEEHO
dbopMyIIMpPOBaTh OMPEENICHUs N3Y9aeMbIX (DUTYp, BBIABUTATh TUIIOTE3BI
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11

O CBOMCTBaxX W IMpH3HAKaX reOMETPHUYECKUX (Uryp, 000CHOBBIBATH WU
ONpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuioo Quryp mo
Pa3NIUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue OnepupoBaTh TOHSATHSIMH: JBMDKEHHE B IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TMOM00MSA, TOMOOHBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HUCIIOJIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
OpU PEUICHWU 3a/1a4; HAXOAWUTh TEOMETPUYECKHE BEIMYMHBI (JIUHA,
yroi, IUIOIaab, OOBEM) NpPH pPEUICHHH 3ala4 W3 APYTuX Y4YeOHBIX
NPEMETOB U U3 PEaTbHOMN XKU3HU; YMEHHE BBIYUCISATH T€OMETPUUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBIE (DOPMYIIBI M METOZBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MbI, KOHYCA, MWIMHAPA, TUIOMAAb CHEpHI;
00BbEM Ky0a, IpSMOYTOJIBHOTO MapajulesienuIiesa, MUpaMuibl, TIpPU3MBI,
WINHIPA, KOHycCa, Iapa; YMEHUE HAXOIUTh OTHOIICHHE OOBEMOB
noJ00HBIX (uryp

12

YMeHue onepupoBaTh HOHATHSIMHE: MPSMOYTOJIbHAS CHCTEMa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEJICHUE BEKTOpAa HA YHCIIO, PA3JIOKCHHE BEKTOpa Mo 0Oa3ucy,
CKaISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOM3BEACHUE, YIOJI MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS pEIIeHWs TEOMETPUYCCKMX 3a7ad W 3a7ad JAPYruX y4eOHbBIX
PEMETOB

13

YMenue BbIOMpaTh NOAXONALIMI METOJ Uil pelleHHsl 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B U3YYCHUU IMPUPOAHBIX H
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHHCKOM H  MHPOBOU
MaTeMaTU4YeCKOU HayKH
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IHHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPSAEMBIX HA EI'I I1O
MATEMATHKE

Kon
1
1.1

IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS
Yucna ¥ BBIYUCIICHUS
Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCE

Pammonanbueie uyucna. OOBIKHOBEHHbIE M JCCATHYHBIE JPOOH, TMPOLEHTHI,

12 OCCKOHEYHBIC TTEPUOIUUECKHE IpoOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JHevictBus c
apu(METHYECKUMH KOPHSAMHU HATypaJIbHOU CTETIEHU
1.4 Crenenp ¢ nenbiM mokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TaHI€HC 4YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBUTENbHBIE 4nCia. ApupMETHUECKUE ONepaluu C JIeHCTBUTEIbHBIMU
1.7 yucaamu. [lpuOnux€HHble BBIYMCIEHUS, IpPaBUJa OKPYIJIEHUS, NPUKHIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCIICHUI
1.8 [IpeoOpaszoBaHue BbIpaKEHUI
1.9 KommiekcHble yucna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Lesble U 1pOOHO-paALIOHANIbHBIE YPaBHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble ¥ TpoOHO-paIOHATHHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOrapuhMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMsl JIMHENHBIX ypaBHEHUI. ONpeaennTellb MaTPUILIbI
3 @OyHKIUH U TpapUKH
31 OyHkuus, cnocoObl 3aganus Gynkuuu. ['paduk ¢pynkuuu. B3anmuo obpaTHbie
] ¢ynkuun. YétHele u Heu€éTHble GyHKIMHU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss ¥ MHOXXECTBO 3HadeHUM ¢yHkuumu. Hymum ¢yHkumu.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' MaxkcumyMbl 1 MUHUMYMBI QyHKIuM. HanGosbliee M HauMMeHbIIee 3HAYEHUE
(GYHKIIUU Ha IPOMEKYTKE
33 Crenennas (yHKUMS ¢ HAaTypaJbHBIM M IeJbIM TNoka3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpPHS /7-Oi CTETIEHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u orapudmMudeckas GyHKIIMU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. AcuMnToThl rpadukoB ¢yHkuuid. CBoiicTBa (YHKIMH,

HEIPEPBIBHBIX HA OTPE3KE
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3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEMN
33 Apudmernueckass U TeoMmeTpuyeckas mporpeccuu. DopMmyna  CIO0XKHBIX
MIPOLICHTOB
4 Hauana maremaTn4eckoro aHanmsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIEMEHTAPHBIX (YHKIIMNA
[IpuMeHeHne MPOM3BOAHOM K HCCIIEAOBAaHUIO (YHKIHMHA HAa MOHOTOHHOCTH M
4.2 skcTpeMyMbl. HaxoxaeHnne HauboiblIero 1 HaMMEHbUIEr0 3HauYeHUs (YyHKIUU
Ha OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHoOK€ecTBa U JIOTHKA
5.1 MHoOXkecTBO, onepaiuu HajJ MHOKecTBaMHu. J{uarpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 Koopannats! 1 BEKTOPBI
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