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INOACHUTEJIbBHAS 3AIINCKA

PaGoyas mporpamma yge6HOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS Ul 00y4JaromUXcs
10 —11 wiaccoB pa3paboTana Ha ocHOBe DeleparbHOr0 rocyIapCTBEHHOIO 00pa30BaTEILHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, U TPAAUIMN POCCUIICKOTO 00pa3oBaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl oOecIieynuBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O pa3BUTHA JIMYHOCTHU 06yqa101111/1xcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEIHEro OOIIero 0oOpa3oBaHUS
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABICHUU JMYHOCTHOTO PA3BUTUS O0YyUarOMMXCs, (HOPMHUPOBAHHUS
(GyHKIIMOHATBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, W3Y4YEHHs JAPYTHUX YUeOHBIX IJUCIIMILIUH.
PasButne y oOydwarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W IPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEAbHOTO U UACANBHOT0, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH U IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIUICHHSI, HEOOXOIUMBIX JJIsl a1l Tallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0Opa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MblluieHHe, (GOPMUPYEMOE MPU H3YUYEHUU OOYYAIOUIUMUCS MOHATUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKUX YTBEPKIECHUH B XOJ€ peIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33Jad €CTeCTBEHHO-HAy4YHOI'O IMKJIAa, B YacTHOCTH U3 Kypca
(GU3MKH.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JesITeIbHOCTH YeroBeka. OpHeHTalus YeIoBeKa BO BpEMEHU U IMPOCTPaHCTBE — HE0OX0IuMoe
YCIIOBUE €0 COLUAIBHOIO OBITHSA, (hOpMa OTPAKEHHS OKPY’KAIOILIEr0 MUpPa, YCIOBUE YCIIEUTHOTO
MO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JIEMCTBUTENIBHOCTH. OnepupoBaHue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAUHSET pa3Hble BUJIbI yUEOHON U TPYJOBOW EATEIbHOCTH,
ABISIETCA OAHMM M3 TPOPECCHOHATBHO BaXHBIX KayecTB, IMOITOMY aKTyallbHa 3ajaya
(dbopMupoBaHUs y 00yUarOIUXCs IPOCTPAHCTBEHHOTO MBIIUIEHHSI KaK Pa3HOBUIHOCTH 00pa3HOTro
MBILIJIEHUsS] — CYLIECTBEHHOI0 KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKOH JEsTeIbHOCTH 10
MHOTHM HalpaBJICHUSM.

Llenb ocBOeHMs porpaMMel yueGHoOro Kypea «l'eomeTpus» Ha 0a30BOM ypoBHE 00yUEHHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIB30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUH U
NeWCTBUH, CTIEU(PUIHBIX TEOMETPUH, BO3SMOKHOCTH YCIICIIHOTO MPOJIOJKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIATHBIM HCIIOIB30BaHUEM T€OMETPUH.

[Tporpamma 1o reoMeTpuu Ha 6a30BOM ypOBHE IIpeIHAa3HaYeHa AJIs 00yJaroUXxcs cpeaHe
IIKOJIbI, HE MWCIBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum o0Opazom, oOydarommecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH OOIIHE
MaTeMaTHYeCKue YMEHUs, CBSI3aHHbIe CO CMeln(UKON TeOMETPUH U HEOOXOAUMBIE IS KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3Yy4UTh F€OMETpHI0 OoJee



ri1yOOKO, €ciii B JalbHEHIIEM BO3HUKHET HEOOXOAMMOCTb B TI'€OMETPUYECKHUX 3HAHUAX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTHKEHHE LIeJIM OCBOEHHUS IIPOTrPaMMBbl 00€CIIEUNBAETCS PELIEHHEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHME NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl U OCO3HAHHUE
e€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupoBaHHE IPEACTABICHNUS O MHOTOI'PAaHHUKAX U TeJlaX BPALEHUs KaK O BaXKHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJISIOLIMX OINUCHIBaTh U H3y4aTb Da3HbIE SIBICHUSA
OKPY’KaroIllero MUpa;

e (opMupoBaHHE YMEHHs pACIO3HABaTh Ha 4YEPTEk,aX, MOJENIAX W B pPEATbHOM MHpE
MHOTOTPaHHMKU U Tejla BPALICHMUS,

e OBJIQJICHWE METOJaMM pEHICHUs 3aJa4 Ha TIOCTPOCHHS Ha  HM300paXKECHHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (hopMupOBaHHE YMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMH O MHOTOTPAHHUKAX U TEJIaX
BpAILlEHUs U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHWE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 331a4; (OPMHPOBAHUE YMEHHUS
IIPOBOAMTH  HECIIOKHBIE  JOKA3aTCIIbHBIE  PACCY)KIEHHUA B XOIE  PELICHHUS
CTEPEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e Dpa3BUTHE MHTEIUIEKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH  oOydarommxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopMmupoBaHue (QYHKIHMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: yMEHHE
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEHN B
peaJbHbIX JKU3HEHHBIX CUTYalUsX M MPH HM3YyYEHUU JPYTUX Y4YEeOHBIX MpPEJAMETOB,
IPOSIBJIICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, HOpMyTUpOBaTh MX Ha A3bIKE TEOMETPUU
Y CO3/1aBaTh F€OMETPUYECKHE MOJEIH, IPUMEHATh OCBOCHHBIM '€OMETPUYECKHI armapar
JUISL pEeLIeHMs] NMPAKTUKO-OPUEHTHUPOBAHHBIX 3ajjady, MHTEPIPETHUPOBATH M OLIEHUBATh
IIOJIy4YEHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISETCS BKIOYEHHUE B KYpC CTEPEOMETPUH B
HayYaJIe ero U3y4eHus 3a/ad, pellaeMblX Ha YPOBHE UHTYUTHUBHOI'O MTO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOIO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET MPOTEKaHUE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY N3YUEHUIO NPEAMETA.

[Ipeamourenue oOTHAETCA HATIAAHO-KOHCTPYKTUBHOMY METONy OOYy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-NPAKTUYECKON
JESATENILHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUN
IPOBOAMTCA 3a CUET pEleHUs 3a7ad Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajady Ha
ONepUpPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEpUpPOBAaHNE 00PAa30M — B YCIOBMSIX OTBJIEUEHUS OT HATIISIIHOCTH, MBICJIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COACpKaHUS.

OcHOBHBIE copepkarenbHble JmMHUU Kypca «leomerpum» B 10-11 xmaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpalieHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHKE JTOTMUECKUX YMEHUN paclpeensieTcsi He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHwUsl.

Copnepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii mporpaMMbl, pacipeeIEHHBIM 110 To1aM 00Y4YeHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TMOHATHSMM W HABBIKAMU  OCYILECTBISIIOCH
MOCIEZI0BATENbHO M IMOCTYNATENIbHO, C COOJIIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HaHUS BKIIOYAJIMCH B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEeACTaBICHUN 00yJaronmxcs,
pactmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoguTcs 2 yaca B Hezpeno B 10 kiacce, Bcero 68 yacos
COJEP KXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpun. Touka, npsmMasi, III0CKOCTh, NpOoCcTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B NPOCTPAHCTBE: MEPECEKAIOIIUECS, MTapalICIbHbIE U
cKkpewuBawomuecss npsmbsie. llapannenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleibHblE NIPSIMBbIE B IPOCTPAHCTBE; IAPALIEIBHOCTh TPEX NPSIMBIX; MAPAJUIEIBHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; Yrojl MEXKIy HIpsIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  NapajuielibHblE  IJIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE PUTYPHI HA IMIIOCKOCTHU: TETPAdIp,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEUCHUH.

[lepneHAMKyISIPHOCTD NPSIMOU U IIJIOCKOCTH: IEPIEHANKYIISIPHBIE MIPSMbIE B TPOCTPAHCTBE,
IPSAMBIE MapaJUICNIbHBIE W NEPHEHAUKYJAPHBIE K IIOCKOCTH, NPU3HAK IEPHEHIUKYISIPHOCTH
NPSIMOM U TJIOCKOCTH, TEOPEMA O IPSIMON NEPIEHANKYJIIPHON TNIOCKOCTU. YTJIbl B IPOCTPAHCTBE:
YIOoa MEXAY IPSAMON M IUIOCKOCTBIO; JBYTPAHHBIM yroJl, JUHEHWHBIM yroyl JBYI'PaHHOIO YIJIA.
[lepneHauKynsip 1 HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IUIOCKOCTH, TPOEKIHA (PUTYpbl Ha IUIOCKOCTh. llepneHIMKYISIpHOCTh IUIOCKOCTEH: MpU3HAK
NEePHEHANKYIISIPHOCTH ABYX IJI0CcKOCTel. Teopema o TpEX mepreHauKynspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHHMKA, OCHOBHBIE DJJIEMEHTBI MHOIOIPDAHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. IIpu3ma: N-yronpHas npusma; rpaHu
¥ OCHOBAHHUS MPHU3MBI; MIpsiMasi ¥ HAKJIOHHAS TPU3MBbI; OOKOBas ¥ MOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsIMOYTOJBHBIN Napajuienenunes U ero cpoicrsa. IIupamupa: N-yronapHas
nupaMua, TPaHU U OCHOBAaHUE NHUPaMUIbI;, OOKOBas W TOJIHAS TOBEPXHOCTh MHUPAMUJIBI;
IpaBWIbHAasg M Yyceu€HHas MNHupaMuia. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOIPAHHUKHU: TMOHITHE NPABUJIBHOTO MHOTOIPAHHHMKA; MPAaBHIIbHAS MPU3Ma U IpaBUIbHAS
NUpaMK/JIa; IpaBUiIbHAas TPEYToJIbHASI TUPAMUJIa U IPaBUIIbHBIN TeTpadap; Ky0. [IpencraBienue o
MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’p, N0AEKa’ap U ukocarap. CeueHus npu3Mbl U MUPaMUIBbL.

CumMeTrpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOM, IMIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Borunicnenue 3ieMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GokxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, 1013 Jb OCHOBaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM
MUPAMHUJIBI, TEOPEMA O TUIOIIAIN yceu€HHOM mupamuabl. [Torstre 06 00bpEmMe. OOBEM MHpaMUIbI,
TIPU3MBI.

[TonoGHuble Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOUIAJIMU TOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

INJIAHUPYEMBIE PE3YJIbTATbBI



JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrpPaMMBI y4eOHOro mpeamera «MareMaTukay
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAXKITAHCKOH TO3UIMU OOYy4YaloIIerocss KaK aKTUBHOIO U
OTBETCTBEHHOTO 4WICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUW, MPOIEAYpP T'PakIaHCKOTO OO0IIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIIUAMH U Ha3HAYCHHEM.

IlaTpuoTHyeckoe BocCIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUHCKON TPAKIAHCKON UACHTUYHOCTH, YBOKCHHUSI K IMPOIIIIOMY U
HACTOALLEMY POCCHICKON MaT€MaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHUSM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUU B
JIPYTHX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; CPOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAYKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

cTeTHUYECKOE BOCIIUTAHHE:

3CTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPHUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pPa3InvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHSI IPUMEHATH MaTeMaTHUECKHE 3HaHUS B HHTEPECAX 3J10pPOBOTO
u Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA, peryisipHas Gu3nueckas aKTUBHOCTB);
bu3nIecKoro COBEPILICHCTBOBAHMUS, npu 3aHATUIX CIIOPTUBHO-03/I0POBUTEIHHON
JIeSITeIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam npodeccroHaTbHON NEeATeIbHOCTH, CBSI3aHHBIM C MAaTEeMATHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaaTn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUUYECKON HAIIPaBICHHOCTH.

IK0JI0rHYeCcKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO HIKOJOTUYECKON KYIbTYpbl, NMOHUMAHUEM BIIMSHHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MNPUPOJHONM W COLMAIBHOW CpeAbl, OCO3HAHUEM
mI00aMbHOTO  XapakTepa HJKOJIOTMYECKHUX  MpoOJieM; OpHUEHTAallMel Ha  TNpUMEHEHUe
MaTeMaTHUYeCKUX 3HAHWUU N7 PEIIeHUs 3a7ad B 00JIACTH OKPYXAloIlel cpesbl, MIaHuPOBaHUS
MOCTYIIKOB M OIIEHKU UX BO3MOXKHBIX MOCIIEACTBUMN TSI OKPY>KAFOIIEH CpeJIbl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTUKH, TOHMMAHUEM MaTeMaTHYeCKON HayKu Kak chepsl
YEJIOBEUECKOUW NIEeATEIIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTHUS [UBWIM3AINY;
OBJIQJICHHEM SI3IKOM MAaTEMATUKH U MATEMATHYECKOUN KyIbTYpPOU KaK CpEACTBOM MTO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATEIIBCKYIO JCSITEIIbHOCTh UHIMBHIYATHHO
U B Ipynie.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHSI IPOTpaMMBbI Y4eOHOTO TIpeaMeTa «MareMaTukay
XapaKTePU3YIOTCSI OBJIAJICHUEM YHUBEPCAILHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU,
VHUBEPCATbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHbIMU — Pe2YIAMUGHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcs (0c8oeHue Memooos NO3HAHUSL OKPYICAIOUWE20 MUpda,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBus:

e BBUIBJIATh M XapaKTepU30BaTh CYIECTBEHHbIE NPU3HAKUM MAaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUH MEXAy MOHATHAMH; (OPMYIUPOBATH ONpPEICICHUS TMOHSITHIA;
yCTaHaBJIMBATh CYLECTBEHHBINH NMPU3HAK KJIacCU(PUKALMKU, OCHOBAHUS 1JIsi 0000LIeHUS U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

e BOCIPUHHMMATh, (OPMYIMPOBATH U INPEOOPa30OBBIBATh CYXKACHUS: YTBEPAMUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00INE; YCIOBHBIC;

e BBIIBJIATh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NMPOTUBOpEUMs B (akTax,
JAaHHBIX, HAOJIOJIEHUSAX U YTBEPKACHMSX; MpeliaraTb KpPUTEPUU JJISl BbISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

e JIeNIaTh BBIBOJBI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeNbCTBA MATEMaTUYECKUX YTBEP)KICHHUM (IIpsIMbIe U
OT IIPOTUBHOI0), BHICTPAWBATh apryMEHTALMIO, IPUBOIUTH MPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

e BBHIOMpaTh CIOCOO penieHus y4eOHOH 3amaud (CpaBHUBATH HECKOJIBKO BAapHAaHTOB
pelieHusi, BIOMpaTh HanOoIee MOIXOMSIINN C YIETOM CaMOCTOSITEIBHO BBIJICIIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejibcKue aeiicTBUS:

e HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS; POPMYIHPOBATH
BOIPOCHI, (PUKCHUpPYIOLIHE TPOTUBOpEUNE, Mpo0IeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

e TMPOBOJUTH CAaMOCTOSITEJIBHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, MCCIEAOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEl MaTeMaThyeckoro oO0BbeKTa, SBJIEHHS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEX1y 00bEeKTaMH, SIBJICHUSIMHU, IIPOLIECCAMU;

e CaMOCTOATENbHO (POPMYIHPOBATH 0OOOIEHHS U BBIBOJBI 10 pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUs, HUCCIIEI0OBaHMs, OLICHMBATh JOCTOBEPHOCTh IOJIYYEHHBIX pPE3YJIbTaTOB,
BBLIBOJIOB M O0OOIIEHU;

e IPOTHO3UPOBATH BO3MOXXHOE PA3BUTHUE MPOLECCA, a TAKIKE BBIABUIaTh MIPEIOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

e BBUIBJIATH Ae(pULIMTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETA Ha BOIIPOC M JUIS
pELIeHNs 3a1a4H;

e BbIOMpaTh WHGOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIMW3UPOBATh,
CUCTEMATHU3UPOBaTh M HHTEPIPETHPOBATh HH(OPMALIMIO Pa3IUYHBIX BUAOB U (Gopm
[IPE/ICTABIICHUS;



e CTPYKTYpHUpOBaTb HH(POPMAIMIO, TMPEACTABIATE €€ B  pa3IW4YHBIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;
e OLCHMBAaTh HAASKHOCTH HWHPOPMAIMK IO CAMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.
2) VHugepcanvhvle KOMMYHUKAMUGHbIE Oelicmausl, 00ecneuusarn coopmuposaHHocns
COYUANbHBIX HABLIKOG 00YUAIOUUXCA.
Oo0wmenne:

e BOCHPHHHUMATh U (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBHSMH H IICIISIMH
06H_I€HI/I$I; sSICHO, TOYHO, 'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX
TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHHS 3a7a4d, KOMMEHTHPOBATH IOJYYCHHBIN
pe3ynbTart;

e B Xxoj¢ 0OCYXJCHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMbI, MPOOJIEMBI,
peLLIaeMOfI 3aa4yu, BBICKA3bIBaThb UACHU, HAICIICHHBIC HA IMOUCK PCUICHUA, COIMOCTABJIATH
CBOM CYXXJICHHUSI C CYXKICHUSMH JPYTUX YUaCTHUKOB JAHAIIOTa, OOHAPYKUBATh PA3IMINC U
CXOJCTBO TO3UIUH; B KOppeKTHOW Qopme (opMyTHpoBaTh pa3HOINIACHS, CBOH
BO3PaKEHUS,

° MNpEACTAaBIAThL PE3YyJIbTaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (HOpMAT BBICTYIUIEHHS C y4€TOM 3a/ay MPE3eHTALUd U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTBo:

e TOHMMATh W MCIIOJB30BATh MPEUMYIIIECTBA KOMAHJHOW U WHIMBHYaIbHON PabOTHI IpU
peleHny y4eOHbIX 3a[ad; MPUHUMATh IIeJb COBMECTHOM NEATENBbHOCTH, IUIAHUPOBAThH
OpraHu3allii0 COBMECTHOM paboThl, pachpenenarTh BUAbI padoT, JIOroBapuBaThCS,
00CyX/1aTh MPOLIECC U PE3YNIbTAT paboThI; 0000IIATh MHEHUS HECKOJIBKUX JIFOACH;

e yYacTBOBaTh B IpyHHoBbIX (hopmax paboThl (0OCykIeHus, OOMEH MHEHHI, «MO3TOBbBIE
HITYPMBI» U UHBIE); BBITIOJIHSITH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBUSA C
JNPYTUMH 4JIEHAMH KOMaH]Ibl; OICHUBATh KAUYECTBO CBOETO BKJIA/JIa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

3) YVuueepcanvnvie pecynamuenvie deiicmeus, obecneuusaiom Gopmuposanue cMulCi06bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranuzanus:

e COCTaBJIATH IUJIaH, AITOPUTM PEILLEHUS 3a7auu, BBIOUPATh CIIOCOO pelIeHUs ¢ YUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yU€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

e  BJAJIeTh HaBbIKAMM [TO3HABATEIBHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBHM
U MBICJIIUTEIbHBIX MPOLECCOB, MX PE3YylbTAaTOB; BIAJAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

e TMpEeABUAETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTb IpPH PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATENLHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HalJIEHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBUE pe3yJibTaTa LEIHM M YCIOBUSAM, OOBACHATH NPUUYHMHBI
JOCTHKEHUS WM HETOCTHXKEHUS PEe3yIbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIHUOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI



10 KUIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAasi, MIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPU PEHICHUHU T€OMETPUUYECKUX
3azad.

OnepupoBaTh MOHATHSAMH: MapajUIeIbBHOCTh W MEPHEHAMKYJISPHOCTh MPAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacioIoKEeHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHSATHSAMHU: JIBYTPAaHHBIA yroJl, TpaHH JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOIO yTJja; TUHEHHBIA yroil ABYTPaHHOTO YIJIa; TpajgycHas Mepa JByrpaHHOro yria.

OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHHK, BBIMYKJIBIA W HEBBITYKJIBIH MHOTOTPAHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BUIBI MHOTOTPAaHHHUKOB (MMpaMuia; MpU3Ma, IPSIMOYTOJIbHBIN
napasuienenunesn, Kyo).

KrnaccudumupoBath MHOTOTpaHHUKH, BBIOMpass OCHOBAaHHUS IS KJIACCH(PUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUIbHBIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIE/IbI ).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yysl METO/1 CIIEI0B.

CTpouth ce4eHHUs MHOTOTPAHHHUKOB METOAOM CII€JIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pemath 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUYHH 110 00pas3liaM WK alropuTMam,
NPUMEHSST U3BECTHBIC AHAJMTUYECKHE METOJbI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMaTHYECKHX
3aJa4 Ha BBIUMCIICHUE PACCTOSHUN MEXIy ABYMsI TOUKaMH, OT TOUKH JI0 MPSAMO, OT TOUKH JI0
TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIIIUMUCS TPSMBIMH.

Perats 3a1aun Ha HAXOXKJIEHHE T€OMETPUUECKUX BETUYHH M0 00pa3iiaM WIH alropuTMam,
NPUMEHSST U3BECTHBIC AHAJUTUYECKHE METOIbI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMAaTHYECKHX
3aJa4 Ha BBIYHMCICHHME YIJIOB MEXIY CKPEIIMBAIOIIMMUCSH NPSAMBIMH, MEXAY HOpsSAMOH u
IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, JIByTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M MJIOLIAIM TOBEPXHOCTEH MHOTOIpaHHMKOB (IpU3Ma, MUpamMuia) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCIISITh COOTHOIIECHHS MEXKAY IIJIOMIAIIMHU TOBEPXHOCTEH, 00BEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSAMH: CHMMETPUS B MPOCTPAHCTBE; ILEHTP, OCh U IIOCKOCTH
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CUMMETPUH (PUTYPBHI.

N3Bnekarh, MpeoOpa3oBbIBATh U HHTEPIPETUPOBATH WHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumeHsTh TeoMeTpudeckne (akThl IS pPEHICHUS CTEPEOMETPHUYECKUX — 3ajad,
IPENoiaraloliuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsATh TpOCTEHIIME NPOTrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TIpuBoANTH TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUpOAE U KU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHATh TOJyYEeHHBIE 3HAHMS HAa NPAKTUKE: aHAIM3HPOBATH pEalIbHbIE CUTYallud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAEIUPOBATh pEalbHblE CHUTyallUd Ha SI3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCHOJB30BaHUEM TI'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmapara anreOpbl; peraTh NpakTUYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne

HaunmeHoBaHUe pa3/ie/ioB U TEM NPOTPaMMbl

KosinyecTBO 4acoB

JyeKTpOHHbIEe (HUPpOBLIE)

n/m Bcero| KoHTpo/ibHBIE [lpakTHYecKue oGpasoBaTesbHbIe PecypChbl
paboThI paboThI
1 BBesieHME B CTEpEOMETPUIO 10 https://m.edsoo.ru/C503R7VIP
2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE. 12 1 https://m.edsoo.ru/WT7NSO14T
[lapasisieIbHOCTB NPSAMBIX U IIJIOCKOCTEU

3 [lepnieHAUKYJASAPHOCTD NPSMbIX U IIJIOCKOCTEN 12 https://m.edsoo.ru/V611APUCD

4 Y16l MEXAY TPSMBIMH U IJIOCKOCTSIMH 10 1 https://m.edsoo.ru/R38METBTQ

5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2

6 O06bEMBI MHOTOI'PAHHUKOB 9 1 https://m.edsoo.ru/010FX2S]B

7 [ToBTOpEHME: CEUeHUSsI, PACCTOSTHUS U YTJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 0

MNOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUMPPOBbIE
n/m Bcero| KouTtposbHbie | [IpakTuyeckue | U3yIeHUA obpa3oBaTesIbHbIE PECYPChI
paboThI paboThl

1 |OCHOBHbIE MOHSAATHUSI CTEPEOMETPHHM: TOUKA, 1 https://m.edsoo.ru/D3VC]7UN4
npsimMasi, IJIOCKOCTb, IPOCTPaHCTBO. [IpaBuia
M300pakeHUs Ha pUCYHKaX: U300paKeHUs
IJIOCKOCTEH, MapaJsiyieJIbHbIX MPSAMBIX (OTPE3KOB),
cepeJlMHbI OTpe3Ka

2 |lloHATHUA: nepecekarouiyecs MJI0CKOCTH, 1 https://m.edsoo.ru/NR6V]YCGK
nepeceKaroLdecs npsiMasi ¥ J0CKOCTb

3 [loHaTUA: TepeceKarolecs MJI0CKOCTH, 1 https://m.edsoo.ru/O6RNDFAMO

nepecekarwmuecd npAMad U rJI0CKOCTb



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposibHbie | lpaktudeckue | A3Y4eHUA o6pa3oBaTesIbHbIE PECYPCHI
paboThI paboThl

4 |3HAKOMCTBO C MHOTOTPaHHUKaMHU, U300pakeHHe 1 https://m.edsoo.ru/KMUQPILLO
MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOEKI[MOHHBIX
yepTexax

5 |HavasbHble cBeJieHUS 0 Ky6e U MUpaMU/ie, UX 1 https://m.edsoo.ru/FPW2]NHCZ
pa3BEéPTKHU U Mojiesin. CeueHUsI MHOTOTPaHHHUKOB

6 |HavanbHble cBeJleHUs 0 KyOe U MMpaMue, UX 1 https://m.edsoo.ru/1MQ3AJ3S5
pa3BEPTKHU U Mojiesiu. CeyeHHsI MHOTOTPaHHHUKOB

7 |IloHATHE 06 aKCHOMaTUYECKOM MTOCTPOEHUH 1 https://m.edsoo.ru/SLMI7R3BL
CTEPEOMETPHU: aKCUOMbI CTEPEOMETPUH U
C/IeZICTBUS U3 HUX

8 |I[loHsTHE 06 aKCHOMAaTHUYECKOM MOCTPOEHUH 1 https://m.edsoo.ru/DUKAX7QE1
CTepeoMeTPUM: aKCUOMBI CTEPEOMETPHUH U
CJIeICTBUS U3 HUX

9 |IloHsATHE 06 aKCHOMAaTUYECKOM MMOCTPOEHUH 1 https://m.edsoo.ru/YPKS5ML]L
CTEpEOMETPHU: aKCHOMbI CTEPEOMETPUH U
CJIeZICTBUS U3 HUX

10 |lloHsATHE 06 aKCMOMATHYECKOM IIOCTPOEHHUHU 1 https://m.edsoo.ru/I3A98]679
CTepeoMeTPUM: aKCUOMBI CTEPEOMETPHUH U
CJIeICTBUS U3 HUX

11 |B3auMHOe pacnoJioXKeHue NpsIMbIX B 1 https://m.edsoo.ru/IUITW8KR5Q
MPOCTPAHCTBE: epeceKarlrecs, mapasiesbHble
Y CKpelIMBaloIIMecs NpsMble

12 |TlapasiesbHOCTh MPSIMBIX U IJIOCKOCTEH B 1 https://m.edsoo.ru/CS9VLQLH6

NPOCTPAHCTBE: NapasijiesibHble IPSIMbIE B
NPOCTPAHCTBE; NapajIeibHOCTb TPEX NPSAMbIX



https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontposbHbie | [lpaktuueckue | H3y4eHHS o6pa3oBaTesibHbIE PECYPCHI
paboThI paboThl

13 |[lapaiiesbHOCTb NPSAMBIX U MJIOCKOCTEH B 1 https://m.edsoo.ru/P05]6D23U
npoctpaHcTBe: [lapannenbHOCTb IPAMOU U
IJIOCKOCTH

14 |Yruibl c cOHanpaBJeHHBIMU CTOPOHAMU 1 https://m.edsoo.ru/LLJAVHVBW

15 |Yros Mexay NpsSIMBIMU B IPOCTPAHCTBE 1 https://m.edsoo.ru/KGIM8B80EUK

16 |Yros MexJy NpsAMbIMU B IPOCTPAHCTBE 1 https://m.edsoo.ru/24LVWH9V8

17 |llapaninesbHOCTb MJIOCKOCTEN: NapasiiesbHble 1 https://m.edsoo.ru/BUSTQ9HZT
IIJIOCKOCTH

18 |CBoiicTBa nmapaJ/ijieJIbHbIX IIJIOCKOCTEN 1 https://m.edsoo.ru/0KQQK2ABA

19 |lIpocTeiire npocTpaHCTBEHHbIE QUTYPHI HA 1 https://m.edsoo.ru/MRT13XP79
IJIOCKOCTH: TETPAIAP, KyO, Mapasijiesenunes

20 |IMocTpoeHue ceyeHUM https://m.edsoo.ru/DI3AX05]8

21 |IlocTpoeHue ceyeHUU https://m.edsoo.ru/20GC3ZP9P

22 |KonTposibHas pa6oTa mno teme "[IpsiMbie U 1 https://m.edsoo.ru/BI405QJEB
IJIOCKOCTH B MPOCTPaHCTBe. [lapasiiesibHOCTD
NpPSAMBIX U IIJIOCKOCTEeR"

23 |[lepneHAUKYJISPHOCTb NPSAMOM U MJIOCKOCTH: 1 https://m.edsoo.ru/RN45YBO8R
nepreHUKYJIsIpHbIE MPsIMble B TPOCTPAHCTBE

24 |IlpsiMble napaJiiesbHble U IEPIEHAUKYISIPHbIE K 1 https://m.edsoo.ru/32MXRZDDL
IJIOCKOCTH

25 |llpsiMble napasjiesibHble U NepPHEeHAUKYISIPHBIE K 1 https://m.edsoo.ru/JPUOTOI3N
IIJIOCKOCTH

26 |[lpu3HaK neprneHUKYJIIPHOCTH MPSIMOU U 1 https://m.edsoo.ru/DC41W6K14

INJIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/mo Bcero| KoutponbHble | [IpakTuyeckue | A3YIeHUA ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThl

27 |llpu3Hak nepneHUKYyJSIPHOCTH NPSIMOU U 1 https://m.edsoo.ru/HD3D63S5P
IJIOCKOCTH

28 |Teopema o mpsiMOM NMepreHAUKYIAPHON 1 https://m.edsoo.ru/YOIQSMOH1
IJIOCKOCTH

29 |Teopema o npsiMo¥ NEPHNEHAUKYJISIPHON 1 https://m.edsoo.ru/81R5KU5R]
IJIOCKOCTH

30 |Teopema o mpsiMOi NMepreHAUKYIAPHON 1 https://m.edsoo.ru/HFKNPKZ7T
IJIOCKOCTH

31 |[lepneHAUKYJISIp MU HAKJIOHHBIE: PACCTOSIHUE OT 1 https://m.edsoo.ru/638GKWY7V
TOYKHU [0 MJIOCKOCTH, paCCTOSIHUE OT NPSIMOU 10
IJIOCKOCTH

32 |[lepnieHANKYJISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT 1 https://m.edsoo.ru/AD6RCACRA
TOYKHM [0 MJIOCKOCTH, paCCTOSIHUE OT NPSIMOM 10
IJIOCKOCTH

33 |llepnieHAMKY/IAp U HAKJIOHHbBIE: PACCTOSTHUE OT 1 https://m.edsoo.ru/VLLIQ7HXC
TOYKHU J10 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU /10
IJIOCKOCTH

34 |[lepneHAUKYJISP U HAKJIOHHbIE: PACCTOSTHUE OT 1 https://m.edsoo.ru/6P5BVV34R
TOYKHM [0 [JIOCKOCTH, pacCTOSIHUE OT NPSIMOM 10
MJIOCKOCTH

35 |YrJibl B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOH U 1 https://m.edsoo.ru/PSFJXUA1Il
MJIOCKOCTBIO

36 |/IByrpaHHbI{ yroJi, JUHEUHBIA yroJi IByTPaHHOTO 1 https://m.edsoo.ru/6R4A0EOMD
yrJa

37 |/lByrpaHHbI{ yroJi, JUHEUHBIA yroJi IByTPaHHOTO 1 https://m.edsoo.ru/MLOZZYZC7

yrzia



https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposibHbie | lpaktudeckue | A3Y4eHUA o6pa3oBaTesIbHbIE PECYPCHI
paboThI paboThl

38 |l[lepneHAUKYISAPHOCTD JIOCKOCTEN: IPU3HAK 1 https://m.edsoo.ru/YRQDSMI9NH
NepPHeHAUKYJIAPHOCTH ABYX MJIOCKOCTEH

39 |[lepneHAUKYJSIPHOCTD MJIOCKOCTEN: TPU3HAK 1 https://m.edsoo.ru/DY2AF84T2
NePHeHAUKYJIAPHOCTH ABYX MJIOCKOCTEH

40 |[lepneHAUKYJIAPHOCTD MJIOCKOCTEH: MPU3HAK 1 https://m.edsoo.ru/TSBOA9INH2
MePIeHANKYJISPHOCTH ABYX MJIOCKOCTEH

41 |TeopeMa o TPEX meprneHAUKYJIsIpax 1 https://m.edsoo.ru/OW5LZ1RVZ

42 |TeopeMa o TPEX meprneHAUKYJIsIpax 1 https://m.edsoo.ru/OP44KE54N

43 |TeopeMa 0 TpEX NeprneHIUKYJIsIpax 1 https://m.edsoo.ru/OWG81WDV3

44 |KoHTpoJsibHas paboTa o TeMaM 1 1 https://m.edsoo.ru/VOXABPOPB
"[lepnieHAUKYJISIPHOCTb NPSMBIX U MIJIOCKOCTEN" U
"Yrbl MeXy NPSAMBIMU U IIJIOCKOCTSIMA"

45 |[loHsITHEe MHOTOrPAaHHUKA, OCHOBHbBIE 3JIEMEHTHI 1 https://m.edsoo.ru/L5FTEZ8QX
MHOTOTPAHHHUKA, BBIMYKJIbIE U HEBBIMYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOrpaHHHKaA

46 |Ilpusma: n-yroJsibHad pyU3Ma; rpaHy U OCHOBaHUA 1 https://m.edsoo.ru/ZAL6DKFQL
MPU3MBbI; IpsiMasi U HAaKJIOHHasl TPU3Mbl; 60KOBast
Y M0JIHASl TOBEPXHOCTh MPU3MBI

47 |Iapansesenumne]i, IpsMOYTOJbHbIHA 1 https://m.edsoo.ru/ITCOB1WIO
napaJiJieJieliuIe]; ¥ ero CBoMcTBa

48 |IMupaMuza: n-yrosibHasg NMpaMUa, TpaHu U 1 https://m.edsoo.ru/1TOFX00PA
OCHOBaHHe MUPaMHU/Ibl; 6OKOBast U MOJTHAasI
MOBEPXHOCTb MMPAMU/Ibl; IPaBUJIbHAS U
yCe4éHHad nupaMuja

49 |IlpaBUJIbHbIE MHOTOTPAHHUKHU: TOHSTHE 1 https://m.edsoo.ru/LWNGFZTWE

[IPpaBUJIbBHOT'O MHOT'OI'paHHHKA; [IpAaBUJIbHAA



https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontposbHbie | [lpaktuueckue | H3y4eHHS obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
NpH3Ma U paBUJIbHAas MUPAMHU/IA; TPaBUJIbHas
TpeyroJibHas MUPaMUZia U PaBUJIbHbBIN TETPa3/P;
Ky0
50 |IlpexacraBiieHue 0 MPaBUIbHBIX MHOIOTPAHHUKAX: 1 https://m.edsoo.ru/06SH02IDD
OKTa3Jp, A0JEKA3 P U UKOCAP.
51 |CuMMeTpus B IPOCTPAHCTBE: CHMMETPUS 1 https://m.edsoo.ru/SWEUC9ENR
OTHOCHUTEJIbHO TOYKH, PSIMOM, MJIOCKOCTH.
JJ1leMeHTbl CAMMETPHUH B MUPAMU/IAX,
napasijiesienuieax, NpaBUIbHbBIX
MHOTOIpaHHHUKaX
52 |BbluMcieHUe 3J1IEMEHTOB MHOTOTPAaHHUKOB: pébpa, | 1 https://m.edsoo.ru/EUP4MN760
JIMarOHaJIH, YTJIbl
53 |Ilomazb 60KOBOYM MOBEPXHOCTH U MOJIHOU 1 https://m.edsoo.ru/SQY9XSIL6
MOBEPXHOCTH NMPSIMOM MPHU3MBbI, IJI0IAAb
OCHOBaHUH, TeopeMa 0 60KOBOW OBEPXHOCTH
NpSAMOU NPU3MBbI
54 |[lnomajb 60KOBOYM MOBEPXHOCTH U TOBEPXHOCTH 1 https://m.edsoo.ru/R22FHBG60
NPaBUJILHOW MUPAMU/IbI, TEOPEMA O MJIOLIA/IH
GOKOBOU MOBEPXHOCTU YCEUEHHOUN MUPAMHU/IbI
55 |KonTpoJsibHast pa6oTa no TeMe "MHOrorpaHHUKH" 1 1 https://m.edsoo.ru/VHYNJQMQD
56 |[loHsiTHE 06 06BEME 1 https://m.edsoo.ru/GM1LC394G
57 |06 béM nupamMu/ibl 1 https://m.edsoo.ru/B307P8WTC
58 |06BéM nupaMujbl 1 https://m.edsoo.ru/PQZ9ED3YF
59 |06bEM nUpaMu/ibl 1 https://m.edsoo.ru/RZ8BITMU9
60 |06bEM nUpaMu/ibl 1 https://m.edsoo.ru/OHRFO2LCT
61 |06bEM NpU3MBI 1 https://m.edsoo.ru/YEQP637ZD4



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KoutponbHble | [IpakTuyeckue | A3YIeHUA ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThl
62 |O6BbEM NpU3MBbI https://m.edsoo.ru/B46EMRRGE
63 |O6BEM NPU3MBbI https://m.edsoo.ru/FIMQW6KFT
64 |KonTpoJsibHas pa6oTta no teme "O6bEMBI 1 https://m.edsoo.ru/23S50180N
MHOT'OrPaHHUKOB"
65 |IloBTOpeHUEe, 06061EHHE CUCTEMATU3ALUS 1 https://m.edsoo.ru/KXTOCIO]G
3HaHUU. [locTpoeHne ce4eHM B MHOTOTpaHHUKE
66 |IloBTOpPEHME, 0606IEHHE CHCTEMATHU3ALUSA 1 https://m.edsoo.ru/HKP6I13]JUC
3HAaHUU. BbluUC/IeHHe pacCTOAHUN: MeXAY JByMH
TOYKAMHU, OT TOUYKH /10 IPSIMOM, OT TOUYKH /10
IIJIOCKOCTH, MEX/1y CKpeL[MBAKIUMUCH TPSIMbIMHU
67 |HWToroBast KOHTpOJIbHas paboTa 1 https://m.edsoo.ru/KB3EK0A9U
68 |IloBTOpEHME, 0606IEHHE CHCTEMAaTHU3ALUSA https://m.edsoo.ru/X7CJU5LO0
3HaHUU. BbluKc/eHNE YTI0B: MEXAY
CKpeLUBAIIUMUCS NPSAMbIMH, MEXAY NPSAMOHN U
MIJIOCKOCTBIO, IBYTPAHHbBIX YIJIOB, YTJIOB MEXAY
MJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0

MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC



https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

Kon

ITpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOII 06pa3oBaTe/ibHOM

NPOBEPHEMOTO NPOrpaMMBbI CpeIHero 0011ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OneprpoBaTh MOHATHIMH: TOYKA, IPSIMasi, INIOCKOCTh
7.2 ITprMeHATh aKCHOMBI CTEPEOMETPUH 1 CIESICTBHS M3 HUX IPH PEIICHUH TEOMETPHIESCKUX 33134
7.3 OneprpoBaTh MOHATHIMH: MAPALISITHLHOCTD M MEPICHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH
7.4 KnaccupuunpoBaTth B3aMHOE PacIioioKEHHE MPSIMBIX M INIOCKOCTEH B IPOCTPAHCTRE
75 OneprpoBaTh MOHATHAME: IBYTPAHHBIN YTOJI, TPAaHH IBYTPAaHHOTO yIIia, peOpo ABYTPaHHOTO yIIIa,
JIMHEWHBIH YTroJl IByTrPaHHOTrO yria, TpajgycHas Mepa ABYTPaHHOTo yriia
76 OmneprpoBaTh NOHATHIMHE: Mi{ororpaHHHK, BBIITYKJIBIA ¥ HEBBITYKIIBI MHOTOTPaHHUK, JIEMEHTHI
MHOTOTPaHHHKA, IPABIIHHBI MHOTOTPaHHHUK
77 PacriosHaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MIMpaMHIa, NpHU3Ma, NPSIMOYTOJIbHBIH
' napajuienenunes, kyo)
KitaccudunupoBats MHOTOTPaHHUKH, BBHIOWpas OCHOBaHHS JJs KiIacCH(HUKAWU (BBITYKIbIE W
7.8 HEBBIMYKJIBIC MHOTOTPAHHUKH, MPABHJIbHBIC MHOTOTPAHHUKHU, MPSIMbIE M HAKIOHHBIC MPHU3MBL,
napaJuleenuIeabl)
7.9 OneprpoBaTh MOHATHSIMHA: CEKYyIIast INIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
7.10 OOBSICHATH IPUHIUIIBI HOCTPOSHHSI CEUEHUH MHOTOTPAHHUKOB, UCTIOJIB3Ysl METOJ CIIEIOB
711 CTpouTh ceueHHss MHOTOTPAaHHUKOB METOIOM CJIE/IOB, BEITIONHATH (BEIHOCHBIE) TUIOCKUE YEPTEKU
' W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHJ CBEpXY, COOKY, CHU3Y
Pewate 3amaun Ha HaxXOXJIEHWE T€OMETPUYECKHUX BEIMYMH 10 00pa3liaM WIH allrOpHUTMaM,
712 NPUMEHsISI U3BECTHBIC aHAJTUTHYECKUE METO/IbI [P PEIICHUH CTaHIaPTHBIX MaTEMaTHUECKUX 3a71a4
' Ha BBIYHCIICHHE PACCTOSHUHA MEKIY MABYMS TOYKAMH, OT TOYKH JO TPSAMOH, OT TOYKH
JI0 TUTIOCKOCTH, MEKAY CKPEIMBAIONTIMUCS MPSIMBIMU
Pewiath 3ajaun Ha HaXOXICHHE T€OMETPUYECKHUX BEIMYMH 110 00pa3liaM WM allrOpHUTMaM,
713 MIPUMEHSISI U3BECTHBIC aHATUTHICCKUE METOIBI IIPU PEIICHIH CTAaHJAPTHBIX MATEMATHIECKUX 3324

Ha BBIYHCIICHUC YIJIOB MCXKAY CKPCHIMBAOIIUMUCS MPAMBIMH, MEXIY HpﬂMOﬁ 1 IINIOCKOCTBIO,
MCXKY IJIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB




Kon

ITpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOII 06pa3oBaTe/ibHOM

NPOBEPHEMOTO NporpaMMbl CpeHero odIero o6pa3oBanms
pe3yabTara
Borauciisate 00bEMBI U IIIOIIAAN OBEPXHOCTEI MHOTOTPaHHUKOB (IIpH3Ma, THPaMKIa) C IPHMeHe-
7.14 HUEM (HOPMYIT, BEIYUCIISITHE COOTHONICHUS MEXKITY IUTOIIAISIMU IIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX
MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHITUSMH: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CHUMMETPHH,
LEHTP, OCh U IJIOCKOCTh CHMMETPHHU (QUTYPBI
716 W3Bnekath, mpeoOpa3oBbIBATE M WHTEPIPETUPOBATH HHPOPMAIMIO O IPOCTPAHCTBEHHBIX
' reOMETPHUYECKUX (QUTypax, IPECTABICHHYIO HA YSPTEKAX M PUCYHKAX
717 [IpuMeHsITH TeoMeTpudIecKre (GakThl sl PEIICHHUS CTEPEOMETPHUCCKHX 3a/1a4, MPEAOIararIux
' HECKOJIBKO I1ar0B PEIICHUs], €CIIH YCIOBUS MPUMEHEHUs 3a][aHbl B IBHOH (hopme
718 [IpuMeHsTh MpocTelIne MPOrpaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMbI
' [PH PEIICHUH CTEPEOMETPHUYECKHUX 38184
719 IIpuBOIUTH MPHMEPHI MATEMATHUSCKUX 3aKOHOMEPHOCTEH B MIPUPOJIC U KHU3HHU, PACTIO3HABATH MPO-
' SIBJICHHE 3aKOHOB F€OMETPHHU B UCKYCCTBE
[IpuMeHsITh TOTyYeHHBIC 3HAHHUS Ha MPAKTUKE: aHAIU3UPOBATh PEATbHBIC CUTYAIIMU U IIPUMEHSITh
W3yYeHHbIE TMOHSTHS B TPOILECCE TIOWCKA pEIIeHUS MaTeMaTHYecKd Cc(hOpMyTUpOBaHHOM
7.20 MPOOJIEMBI, MOJICIIMPOBAThL PeabHBIC CUTYAllMH Ha S3bIKE TEOMETPUH, HCCIIEIOBATH MTOCTPOCHHbBIE
MOJIENIA C HCIOJIb30BAHHEM T€OMETPHUYECKHUX TMOHSATUH M TEopeM, ammapara anreOpbl, peuath
TMPaKTUYCCKUEC 3a/1a4u, CBA3AHHLIC C HAXOXJICHUCM I'COMCTPHUICCKUX BEJININH

ITPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUS

10 KJIACC




Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

I'eomerpust

7.1

OCHOBHBIE  ITOHSATHSI CTCPCOMECTPHH. Tqua, npsimMast, IUIOCKOCTb, MPOCTPAHCTBO. Ilonstue 00
AKCHMOMATHYICCKOM NOCTPOCHNUU CTEPECOMETPUN . AKCUOMBI CTEPEOMETPUN U CIICACTBUS U3 HUX

7.2

B3anmHoe pacronokeHue IPSMBIX B MIPOCTPAHCTBE: IEePECEKaIoIIuecs, MapauiebHbIC U CKPEIIHBAIOIINECS
npsMeie. [lapamiensHOCTh NPSIMBIX U INTOCKOCTEH B IPOCTPAHCTBE: MapajlIeibHbIe IPSMBIE B IPOCTPAHCTBE,
NapajuieIbHOCTh TpEX MPSIMBIX, napajuieNbHOCTD psIMOH Y TUIOCKOCTH. Vsl
C COHANpaBJICHHBIMH CTOPOHAMH, YIrOJl MEXIY MPSIMBIMH B mpocTpaHcTBe. [lapauieabHOCTh IITOCKOCTEH:
napajurebHbBIC TUIOCKOCTH, CBOWCTBA MapalIeNIbHBIX MIockocTed. [TpocTelimue npocTpaHCTBEHHBIE (QUTYPHI
Ha IJIOCKOCTH: TETPadAp, KyO, mapaieNenumne, ToOCTpOSHNE CeUeHUN

7.3

[lepneHAUKYISPHOCT, TPAMOM W IJIOCKOCTH: MEPIEHAUKYJIApPHBIE TPSMbIE B TPOCTPAHCTBE, MpPSIMBIC
napajuleibHble U NEPIEHAUKYISApHbIE K IUIOCKOCTH, MPU3HAK NEPHIEHAUKYISIPHOCTH NPSIMOM U IIOCKOCTH,
TeopeMa O MpSAMOU MNEPIEHAUKYISIPHOW IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yrojd MEXIY MHOpsIMOH u
IJIOCKOCTBIO, JBYIPaHHBIA YyTroJl, JIMHEHHBIA yroyi AByrpaHHoro yria. [lepmeHAMKymsp ¥ HaKJIOHHBIE:
paccTosiHie OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT MPSAMOIA J0 IJIOCKOCTH, MPOEKLUs PUTYPHI HA TUIOCKOCTb.
[lepneHAUKYISpPHOCTh IJIOCKOCTEH: MPU3HAK NEPHEHIMKYISAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
NepIeHANKYIsIpax

7.4

[ToHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPaHHUKA, BBITTYKIIbIC M HEBBIMTYKJIbIE MHOTOTPaHHUKH,
pa3BépTKa MHOTOrpaHHuka. [Ipuzma: N-yrosibHas npusma, rpaHd U OCHOBAHMSI IPU3MBI, IpsAMasi U HaKJIOHHast
MPHU3MBL, OOKOBAs U MOJTHASI TOBEPXHOCTH MpH3MEL. [lapamienenumen, mpsMOyTrobHBIH HapaUIeenuIe ] i ero
cBoiicTBa. [lupamuaa: N-yromapHas TUpaMuia, TpaHu ¥ OCHOBaHWE TUPaMU/IbI, OOKOBAS U IMOJIHAS IOBEPXHOCTh
MUpaMUJIbl, TpaBUIbHAS W yCceU€HHAs MNUpaMua. OJIEMEHThl TNpU3Mbl U THpamuibl. [IpaBunbHbIE
MHOT'OTPaHHUKU: IOHATHE NPAaBUIBHOIO MHOTOTPAHHUKA, IPaBUIIbHAS MIpU3Ma U NpaBUIIbHAS MUpaMuja, npa-
BWIbHAS TpEYroNbHAas THpaMuAa W TPaBWIBHBIA TeTpadap, KyO. IlpencraBieHne o TPaBHIBHBIX
MHOTOTPaHHUKAX: OKTadIp, AOACKadIp U uKkocarapyrue CeueHus MpU3Mbl B TUPAMUJIBI

7.5

CI/IMMeTpI/IS[ B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTHU. DJIEMEHTBI CUMMCTPUN

B IMpaMuax, nmapauiCjacnuncaax, MIpaBuJIbHbIX MHOT'OI'PaHHUKAX

7.6

Brruncnenne 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomans O0KOBOW MOBEPXHOCTH U
MOJTHOM ITOBEPXHOCTH HPSIMOI IPHU3MBI, IUIONIAh OCHOBAHWH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOI




Kon

npu3Mel. [lnomans GOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPABWIIBHOW MHUPAMUJBI, TEOpeMa O IUIOMIAIU
yceuénHol nupamunel. [lorstue 06 06béme. OOBEM HMpaMHUIbI, TPU3MBI

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

7.7

TCII

HOZ[O6HBI€ TCJIa B IPOCTPAHCTBEC. CooTHOIICHUS MEXKAY IUIoaaAsaMu HOBerHOCTeﬁ, 00BEMaMu HOI[O6HI>IX

MPOBEPSEMBIE HA EI'3 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI
CPEJJHEI'O OBIIET'O OBPA30OBAHUA

Koa nposepsiemoro

TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUsI OCHOBHOIT 00pa30BaTeIbHOIi MPOrpaMMbl
cpeaHero oo01uero oopazoBanus

Brnanenne MeTomamMu IOKa3aTeNbCTB, ATOPUTMAMH PEIICHUS 3a1a4; YMEHHE (GOPMYIHPOBaTh M ONEPUPOBATEH MOHATHAMU: OIIpEIeIICHNE,
aKcHoMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, JOKA3aTEIHCTBO, PABHOCIIBHEIE (DOPMYIUPOBKH; MIPUMEHATH UX; YMEHHE (OPMYJIH-
poBaTh 00paTHOE M MPOTHBOIIOIOKHOE YTBEP)KIACHHUE, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJl MaTeMaTHYeCKON
WHAYKUWHW; TIPOBOIUTH TOKA3aTENIbHBIC PACCYKICHHS IPH PELICHUH 3a1a4, OLEHUBATh JOTHUECKYIO MPaBUIBHOCTh PACCYKICHU; YMEHNE
OIepUPOBATh MOHATUAMHU: MHOKECTBO, ITOJIMHOXKECTBO, ONIEpaLlMi HaJl MHOXKECTBAMH; YMEHHE UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
ammapar IS OTMCAHUS PeabHBIX IPOIECCOB U SBICHUN M MPH PEIICHUH 3a7ad, B TOM YHCIE U3 APYTHX YUeOHBIX MMPEIMETOB; yMEHHE
OTepUPOBATh MOHATHAMHU: Tpad, CBA3HBINA Tpad, AepeBo, MUK, rpad Ha TUNIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBAThH Ipadbl Pa3InIHBIMH
CII0CO0aMU; UCTIOIBb30BaTh Ipadbl IpU peleHnH! 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HATYPAIBHOE YHCIIO, IIEJI0E YUCIIO, CTENEHb C LENbIM MOKa3aTeJIeM, KOPEHb HaTypaJlbHOM CTEIEHH,
CTEMEHb C PAlMOHAIBHBIM IIOKa3aTeleM, CTENeHb C JCHCTBUTENBHBIM MOKa3aTelieM, JiorapudM 4Ymcia, CHHYC, KOCHHYC W TaHTEHC
IPOM3BOJIBHOTO 4YHUCJA, OCTAaTOK IO MOZYJ0, PAlMOHAIBHOE YHUCIO, HPPALMOHAJIBHOE YHCIO, MHOXKECTBAa HATYPAIbHBIX, LEJBIX,
palMOHANBHBIX, NEHCTBUTENBHBIX YUCEN; YMEHHE WCIIONB30BATh MPU3HAKHU JACTUMOCTH, HANMEHBIITHA OOUIMIA NEeNTENb U HAaNMCEHBIIee
ofIIee KpaTHOE, anropuT™M EBKINIa mpH pemeHny 3aiad; 3HAKOMCTBO C PAa3IHYHBIMH MTO3HIHOHHBIMA CHCTEMAMH CUHCIICHUS, YMEHHUE
BBITIOJIHSTh BBIUMCIICHUE 3HAUYEHWUH M TpeoOpa3oBaHMs BBIPAKECHUH CO CTEMEHSAMH H Jorapudmamu, npeoOpa3oBaHus APOOHO-
PAlMOHABHBIX BHIPAKECHUH; YMEHHE ONEPUPOBATh MOHSATHAMH: ITOCIIEI0BATEILHOCTh, apu(METHIECKass MPOTPECCHsl, TeOMETpUIecKast
mporpeccust, 0ECKOHEYHO YOBIBAIOIIas FeOMETPUYECKasl IIPOTPECCHsl; YMCHHE 33JaBaTh MMOCICIOBATEIFHOCTH, B TOM YHCIE C MTOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE OTIEPHPOBATH HOHATHAME: KOMIUICKCHOE YHCII0, CONPsDKEHHBIC KOMIDIEKCHBIC YUCTIA, MOAYIb U apTyMEHT
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KOMIUIEKCHOTO 4Mcia, (opMa 3amiCcH KOMIUIEKCHBIX YHCeNl (reoMeTpuueckas, TPUTOHOMETpHUYecKas W ajreOpaudeckas); yMeTb
MPOM3BOANTE apU(PMETHIECKUE NEHCTBUS C KOMIUIEKCHBIMH YHUCJIAMH{; TMPUBOIUTH IMPHUMEPHl HCIONb30BAaHMS KOMIDICKCHBIX YHCET;
OTIEpPUPOBATH MOHATUSIMU: MaTpuia 2x2 u 3%X3, onpeennTens MaTPUIIbI, TEOMETPUIECKUIN CMBICI OTPEIETUTEIIS

YMeHHe ONMepupoBaTh MOHITUSAMH: pPaIlMOHATBHBIC, WPPANMOHANBHBIC, TOKA3aTeNbHBIC, CTCIICHHBIC, JIOTapU(pMHUICCKUE, TPUTOHOMET-
pHUECKHE ypaBHEHHUS W HEPAaBEHCTBA, WX CHCTEMBI; YMEHHE OIEPHPOBATh MOHATISIMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME,
YpaBHEHUE, HEPaBEHCTBO, CUCTEMa ypaBHEHUM M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHME peLIaTh
ypaBHEHUs], HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO Pa3UYHbIX NPUEMOB; pelIaTh YpaBHEHHUsS, HEPABEHCTBA M CHUCTEMBI C I1apaMeTpPOM;
MIPUMEHATh ypaBHEHMS, HEPABEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYeCKUX 3alad M 3a/ad M3 PasUYHBIX o0lacTeil HayKu U

peaabHON KU3HU

YMeHHe onepupoBaTh MOHATUAMH: (QYHKIHSA, YETHOCTh (DYHKIUH, TEPHOANIHOCTD (DYHKIMH, OTPAHUYEHHOCTH (PYHKIINH, MOHOTOHHOCTD
(GYHKINY, 3KCTpeMyM (QYHKIMH, HauOOJbIIee U HaUMEHbIlIee 3Ha4eHUs] (PYHKIUU HA MPOMEKYTKE, HEMpephIBHAs (DYHKIUS, aCUMIITOTHI
rpadpuka (yHKIUH, TepBast U BTOpasl NMPOU3BOJHAS (YHKIMM, T€OMETPUUECKUN M (DU3UUECKUH CMBICI NPOU3BOJHOH, mepBooOpa3Hasd,
OIIpeIeNIEHHBIN HHTETPAT; yMEHNE HaXOAWTHh ACHMITOTHI rpaduka (GyHKINH; YMEHHE BBIYUCIATH IPOM3BOAHBIE CYMMBI, TIPOU3BEICHUS,
YaCTHOTO M KOMIIO3HMIMK (YHKOWH, HaXOAWTh YpaBHEHHWE KacaTeNnbHOH K rpaduky (QyHKINH; yMEHHE HAXOOUTh IPOM3BOIHBIC
JJIEMEHTapHBIX (YHKIMM; yMEHHE HCIIOIB30BaTh MPOU3BOIAHYIO IS MCCIEAOBAaHMSA (YHKIMH, HaXOAUTh HauOOJbIINE M HAaUMEHBIIHE
3HA4YEHUS] QYHKIMH; CTPOUTH rpa)uKi MHOTOWIECHOB C MCIIOIB30BAaHUEM alllapaTa MaTEMAaTHUECKOTO aHAJIN3a; IPUMEHSTh IPOU3BOAHYIO
IUTS HaXOXKIEHWST HAWTYYIIero peIIeHHs B MPHKIAJHBIX, B TOM YHCJIE COIHATbHO-DKOHOMHUYECKNX W (PM3WYECKHX 3a/adax; HaXOAWTh
womaad # o0bEMBI (GHUTYy € TOMOINBIO WHTErpaja; HPUBOAWTH HPHUMEPHl MAaTEeMaTHYECKOTO MOJEIHMPOBAHUS C TOMOIIBIO
g depeHanbHbIX ypaBHEHUI

YMeHHe onepupoBaTh MOHATHAMH: TpapuK (QyHKIUH, oOpaTHAs (QYHKIUSA, KOMIO3HWINA (PYHKIWH, THHEeHHAs (QYHKIUSA, KBaIpaTHIHAS
(GhyHKIHS, panroHaibHas (QYyHKIUS, cTeneHHas (QYHKIHS, TPUTOHOMETPHUYECKHE (DYHKIIUH, OOpaTHbIC TPUTOHOMETPHUYCCKUE (PYHKIIUH,
MOKa3aTesbHas U JorapudmMuueckast GyHKIIUN;, yMEHHE CTPOUThH IpaUKH M3yUEHHBIX (DYHKIMH, BBITOIHATH NMPeoOpa3oBaHus rpauKoB
(GyHKUWI, MCIIOJIB30BaTh rpaMKK [T H3yYEeHHS MPOIIECCOB U 3aBUCUMOCTEH, NP PEIISHNH 33/1a4 U3 IPYIHX yYeOHBIX IPEIMETOB U 33134
U3 peaJibHOM KU3HH; BRIPAKATh (POPMYIAMH 3aBHCUMOCTH MEXY BETMIHMHAMI; HCIIOIb30BaTh CBOMCTBA U Tpaduky YHKIWH IS PEIICHISI
YpaBHECHUH, HEPABSHCTB U 3324 C ITapaMeTpaMu; H300pakaTh Ha KOOPAHHATHOW TNIOCKOCTH MHOYKECTBA PEIICHHH YpaBHEHHH, HCPABCHCTB

U UX CUCTEM

YmMmeHue peiaTbh TCKCTOBLIC 3a1a4U PA3HBIX TUIIOB (B TOM YHMCJIC HAa IPOUECHTHI, 10JIU U YaCTHU, HA IBUIKCHHUC, pa60Ty, CTOUMOCTDb TOBAapOB U
yCJIyr, HaJIOTr'u, 3aa4u U3 o0racTu YHpaBJICHW JIWYHBIMU U CeMEeHHBIMU (l)I/IHchaMI/I); COCTABJIATH BBIPAXKCHUS, YPABHCHU S, HCPABCHCTBA U
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WX CHCTEMbl MO YCJIOBUIO 3aJayHd, HCCIEAO0BaTh MOJYYEHHOE pEIIEHHEe M OLICHWBATh IPaBIONOAOOHOCTh PE3YyJIbTATOB; YMEHHE
MOJIEIMPOBATh PEATbHBIE CUTYALUU Ha SI3bIKE MAaTEMaTHKU; COCTABIIATh BBIPAYKEHUs], YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJa49H, UCCIIEOBATh MOCTPOCHHBIE MOJICITH C MCIIOIB30BAHIEM alapaTa areOphl, HHTCPIPETHPOBATh NOIYUCHHBIH PE3yIbTAT

YMeHne onepupoBaTh MOHATUAMU: CpellHee apudMmeThdeckoe, MeluaHa, HauOoJbllee U HauMEHbIee 3HAUYCHUS, pa3Max, JUCIEePCHs,
CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIEKATh, HHTCPIPETUPOBATH MHPOPMAIIHIO, MIPEACTABICHHYIO B TaOnuIax, Ha
IrarpamMMax, rpadukax, oTpakarolIylo CBOMCTBA pEabHBIX IPOLECCOB W SBICHUH; MPEACTABIATh HH(POPMAIHIO ¢ TOMOIIBIO0 TaOIuI] 1
JUarpaMM; HMCCIIeZOBaTh CTaTUCTUYECKHE NaHHbIE, B TOM YHUCIE C NPUMEHEHHUEM IpadUyYecKHX METOAOB U 3JEKTPOHHBIX CPEICTB;
rpaduyecKku UCClIeZIOBaTh COBMECTHbIE HAOIOJeHNS C TIOMOIIBIO IMarpaMM paccerBaHUs U JJMHEHHON perpeccuu

YMeHne omnepupoBaTh MOHSATHSAME: CIYYaWHBIA OMBIT M CIy9allHOE COOBITHE, BEPOSTHOCTH CIYYAHHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTE C UCTIONBF30BAHNEM IPapIUECKUX METOAOB; IIPIMEHSATH (DOPMYITBI CIIOKEHHS M YMHOKEHHS BEPOSITHOCTEH, (POPMYITy TIOITHOM
BEpOSITHOCTH, (opMyny bepHymnu, xoMOuHaTOpHBIE (DakThl U (DOPMYINBI;, OLEHUBATH BEPOSITHOCTH PEANbHBIX COOBITHUIH; yMEHHUE
OTIepUPOBATh MOHATUSIMU: CIydaiiHas BEIMYMHA, paclpeesicHHe BEPOsTHOCTEH, MaTeMaTHUeCKoe OKUAAaHKE, JUCIEPCUs U CTaHapTHOE
OTKJIOHCHHE CIIydailHOM BeNMWYMHBl, (DYHKIUH paclpefeleHus W IUIOTHOCTH paBHOMEPHOTO, IIOKA3aTEIBHOTO W HOPMAJIHHOTO
pacnpezneneHuii; yMEeHUe HCI0JIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeleNieHUi Uil peleHHs 3aad; 3HAKOMCTBO C MOHATHAMM: 3aKOH
OOJIBIINX YHCEIT, METOAbI BEIOOPOYHBIX UCCIIEOBAHNUI; yMEHUE IPUBOAUTE IPUMEPHI IPOSIBJICHUS 3aKOHA OOJIBIINX YKCEN B IPUPOTHBIX U
OOIIECTBEHHBIX ABJICHUSIX; YMEHHE ONIEPUPOBATh MOHATHSIMU: COUCTAaHHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO TIEPECTAHOBOK; OMHOM
HeioToHa; ymMeHme TpUMEHATh KOMOMHATOPHEIC (PaKTHI M PACCY>KICHUS LIS PEIICHS 3aa4; OIIEHUBATh BEPOSATHOCTU PEalbHBIX COOBITHH;
COCTaBJISITh BEPOSTHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH MOJTYUYEHHBIA pe3ynbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, IIPSIMas, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUUHA YIJIa, INIOCKUM YToJl, ABYIpaHHbIN
YIoJ, TPEXTPAHHBIM yrojl, CKpelIMBaOLIMecs MpsMble, NapajuIeIbHOCTh U NEPHEHIUKYIAPHOCTh MPSIMBIX U IUIOCKOCTEH, yroja Mexay
MPSIMBIMH, YIoJ MEXIy IPAMOIl U IJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXy IUIOCKOCTSIMH; YMEHHE HUCIONb30BaTh IPH PEIICHUH 3a]1ad U3y4eHHbIC (PAKTHl U TEOPEMBI TUIAHUMETPHH;
YMEHHE OIICHUBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MUPA; CTPOUTH MAaTEMAaTHYECKHE MOJIETTH C ITIOMOIIBIO TEOMETPHUCCKHUX HOHITUH U
BEJIMUMH, peIaTh CBSI3aHHbIE C HUMH ITPAKTHYECKHUE 3a/1a4H
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YMeHne omnepupoBaTh MOHATHAMH: IDIOMAAb (UTYPHI, 00BEM (UTYypHl, MHOTOTPAaHHUK, NPABUIBHBIH MHOTOTPAaHHHK, CEYCHHE MHOTO-
IpaHHUKa, Ky0, apajIesenure]], pu3Ma, mupamuia, Gurypa u moBepxHOCTh BpALCHUs, IIIMHAP, KOHYC, Map, cdepa, MIomaab chepsl,
TUTOIIAb TIOBEPXHOCTH IHPAMHUJIbI, IPU3MBI, KOHYCa, IIIMH/pa, 00BEM Kyba, IpsIMOYroJIFHOTO HapajiesenuIiesia, TMPaMHAbl, TPU3MBI,
HWIMHJPA, KOHyCa, Mapa, pa3BEPTKAa NOBEPXHOCTH, CEUEHMs KOHYCAa M IMUIIMHIPA, NapaJICIbHBIE OCH MM OCHOBAaHUIO, CEUEHHE I1apa,
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IJIOCKOCTD, Kacaromasicsi cepbl, HIUIHMHIPA, KOHYCa; YMEHHUE CTPOUTh CeueHHe MHOTOTPaHHHUKA, U300pakaTb MHOTOTPaHHUKH, (PUTYPBI U
MIOBEPXHOCTH BpAILEHUs], UX CEYEHMs, B TOM YMCJIE C IIOMOILIBIO MIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOMCTBA F€OMETPUUECKUX
¢uryp, caMocToATeNFHO (POPMYIHPOBATH OIPENCICHUST H3ydaeMbIX (UTyp, BBIIBUTATh THUIOTE3Bl O CBOWCTBAX W IPH3HAKAX
reoMeTpudeckux (uryp, o00CHOBBIBATh MIIM ONPOBEPTaTh MUX; YMEHHE MPOBOAMUTH KIACCU(PHUKAIMIO (GUTYp MO Pa3sTUYHBIM MpPU3HAKAM,
BBITIOJIHSTH HEOOXOIUMBIE JOMOTHUTEIbHBIE IOCTPOCHUS

11

YMeHue OnepupoBaTh MOHATHAMHE: IBH)KEHHE B IMPOCTPAHCTBE, MapaJUIeIbHBIA MEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, Mpeodpa3oBaHue MoxI00us, TOTOOHBIC (PUIYPhI, YMEHHE PACIO3HABATH PaBHBIC U MOMOOHBIC (DUTYPHI, B TOM YHUCIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCIIOIBb30BaTh TEOMETPUUCCKHE OTHOIICHUS MTPU PEIICHUH 3a/1a9; HAXOJUTh TEOMETPHUCCKIE BETUUUHBI (IJTHHA,
yrod, IO /b, 00BEM) pu pelIeHnn 3a1a4
U3 JPYTruX y4eOHBIX MMPEIMETOB M U3 PEealbHON JKU3HH, YMEHHE BBIUYMCIATh TE€OMETPHUYCCKHME BEMYMHBI ([UIHHA, YTOJI, IUIOIMAab, 00BEM,
IUIOINA/b TIOBEPXHOCTH), UCIIOIB3Ys H3yUeHHBIC (GOPMYIIBI M METOBI, B TOM YHCJIE: IUIONMAIh MOBEPXHOCTH MUPAMHUIIBI, TIPH3MBbI, KOHYCA,
MWIHHAPA, IWIomans chepsl; 00béM Kyba, TMPSMOYTOJIBHOTO MapaUIeeuIiea, TUPaMUIbl, TPU3MBI, [WIMHIpA, KOHYCa, IIapa; YMCHHUE
HAXOJIUTh OTHOIIEHUE 00HEMOB TTOJJOOHBIX (PHUTYD
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VYMeHHe OnepHpoBaTh MOHSITUSIMH: MPSMOYTOJbHAsE CHCTEMa KOOPIHHAT, BEKTOpP, KOOPIUHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOPA Ha YHCIIO, pPa3sIoKEHHE BEKTOpa 10 0a3ucCy, CKaIsIpHOE IPOU3BEICHUE, BEKTOPHOE ITPOU3BEACHHE, YTOl
MEXIy BEKTOpAMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIN METOJ /IS PEICHUS T'eOMETPUUSCKHUX 3a7ad U 3a1a4 JAPYrux
Y4eOHBIX MPEIMETOB
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YMeHue BbIOMpATh MOAXOMANIMA METOA JJis PpElICHUs 3aJadyd; MOHMMaHWe 3HAYMMOCTH MaTeMaTHKH B H3YYCHHU MPUPOIHBIX
1 OOIIECTBEHHBIX MPOLIECCOB M SBIEHUI;, YMEHHE PaclO3HABaTh MPOSIBIIEHUE 3aKOHOB MAaTEeMAaTHKHW B HUCKYCCTBE, YMEHHE NPUBOAUTH
MPUMEPHl MATEMATHYECKUX OTKPBITHI POCCUHUCKON U MUPOBOM MaTeMaTUYECKON HAYKH

HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBbBIX HA EI'D 10 MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1 Yucna ¥ BEIYUCICHUS




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1.1 HarypasnbHble u nensie gncna. [Ipu3sHaku qeTMMOCTH HeNbIX YHCell

1.2 ParronanbHbIe unciaa. OOBIKHOBEHHBIE M IECITHYHbIE IpOOH, TPOIEHTHI, OECKOHEUHBIE ITEPHOINYECKIE IPOOH

1.3 ApudmeTnyecKkuii KOpeHb HATYpaIbHOH creneHy. JlelcTBUs ¢ apuMETHISCKUMHU KOPHSIMH HATypaIIbHOM CTEIICHU

1.4 CrereHb ¢ 1ebIM ToKaszareneM. CTerneHb ¢ paloHaIbHBIM ToKa3areneM. CBOMCTBA CTEIIEHH

1.5 CuHHyC, KOCHHYC ¥ TAHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apDKKOCHHYC, apKTAHT'€HC YUCIOBOT0 apryMEHTa

1.6 Jlorapudm umcna. JlecsTnuHble U HATypaJlbHBIE JIOTaprU(pMEI

17 [eiicTBuTenbHbBIe Yncia. ApHU(QMETHIECKHE ONEPAlH ¢ eHCTBUTEIRHEIMU dnciamMu. [1pnOmk€HHbIe BEIYUCICHNUS, TIPaBIJIa OKPYTJICHHS, IPUKUAKA U
' OIICHKA Pe3yJIbTaTa BEIYHCICHHUIA

1.8 IIpeobpazoBaHue BEIpaKEHUI

1.9 KommekcHbIe uncia
2 YpaBHEHHs 1 HEPABEHCTBA

2.1 Lesnble 1 poOHO-pAIMOHAILHEIC YPaBHEHHS

2.2 HpparmoHanbHbIe YpaBHESHUS

2.3 TpUroHOMeTpU4ECKUe YpaBHEHUS

2.4 ITokasarenbHbIe U Torapu(MUIECKHE YPaBHCHHS

2.5 Ienpie u qpoOHO-palOHATILHBIE HEPABEHCTBA

2.6 HpparmoHanbpHbIC HEPABEHCTBRA

2.7 ITokasarenbHbIC W Iorapu(PMUIECKe HEpaBEHCTBA

2.8 TpUrOHOMETPUUECKUE HEPABEHCTBA

2.9 CHCTEMBI 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs1, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpwuiia cHCcTeMBbI JIMHEHHBIX ypaBHeHHH. OTpeieTuTeIh MaTPHIIBI
3 DYHKIMU U Fpap KK

3.1 Oynkiws, ciocoOs! 3aganus Gyakuun. I'paduk ¢pynkim. Bzanmuo odpatasle pynkiun. YetHeie n HeuéTHBIE GyHKIMH. [lepronnueckne QyHKIUH

32 OOmacTp omnpeneneHuss 1 MHOXecTBO 3HaueHWH QyHkuuu. Hymu ¢ynkmmm. [IpoMexyTkn 3HaKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIIHH.
' MakcumyMbl 1 MUHUMYMBI GyHKInKE. Hanbosipliee v HanMeHblIee 3HaueHne QYHKIMU Ha TPOMEXYTKE

3.3 CreneHHas QYHKINS ¢ HATYpaJIGHBIM U IIeTIbIM Noka3artesieM. E€ cBotictBa n rpaduk. CBoiicTBa 1 rpadmk KOpHs N-0i CTeNeHn
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3.4 Tpuronomerpudeckue GyHKINUU, UX CBOHCTBA M FPaQUKH
3.5 Ioka3arenpHas u morapudMudeckas QyHKIMU, HX CBOWCTBA U TpapUKH
3.6 Touku paspeiBa. ACUMIITOTHI TpadukoB GyHKIKH. CBOWCTBA PYHKIIMH, HENPEPHIBHBIX HA OTPE3KE
3.7 [ociie10BaTeIbHOCTH, CHOCOOBI 33/IaHUS MTOCIIEI0BATEIBHOCTEH
3.8 Apudmerrnyeckas ¥ TeOMeTprUecKas nporpeccuu. @opmysia CI0KHBIX IPOIICHTOB
4 Hauana MaTeMaTH4eCcKOro aHaiIn3a
4.1 ITponsBonnas ¢yHkumu. [Ipor3BogHBIE 3JIEMEHTAPHBIX QYHKIINH
42 [IpuMeHeHne MPOU3BOIHOM K HCCIIEIOBAHUIO (DYHKIIMHA Ha MOHOTOHHOCTB M OKCTpeMyMBl. HaxoxneHre HanOOoNbIIero 1 HANMEHBINETO 3HaYeHUs (QyHKINN
' Ha OTpPE3KE
4.3 ITepBooOpasznas. MnTerpan
5 MHo>KecTBa U JIOTHKA
5.1 MHO>eCTBO, oTiepaliui HaJ MHOXkecTBamu. Jnarpammsbl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 CTaTHCTHKA
6.1 OnmcaTenabHast CTATHCTHKA
6.2 BeposTHoCcTb
6.3 Komb6unaroprka
7 I'eomeTpus
7.1 Durypsl Ha IJIOCKOCTH
7.2 IIpsiMBIe ¥ IIIOCKOCTH B TIPOCTPAHCTBE
7.3 MHoOrorpaHHuku
7.4 Tea ¥ MOBEPXHOCTH BpaIlCHHUS
7.5 KoopanHatel 1 BEKTOPBI

YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA




METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

JI.C. Atanacs, ['eomerpus 10-11 knacce, .-M.: [Ipocsemienue, 2021r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

JI.C. Artanacsn, ['eomerpus 10-11 xnacc, .-M.: [Ipocsemienue, 2021r.
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