MVYHULIUITAJIBHOE BIO/DKETHOE OBILEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA
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MNOACHUTEJIBHAS 3AITMCKA
Pabouas mporpamma mo kypcy «l'eomerpusi» 0azoBoro ypoBHsA misi oOywarommxcs 10 —11 xmaccos
COCTaBJICHA B COOTBETCTBHHU CO CIIEAYIOMIMMHU JOKYMEHTaMH:

1. ®enepanbhbiii 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepamumy.

2. Ilpuka3z Munnpocsenienus: Poccun ot 31.05.2021 Ne 287 «O06 yTBepx)aeHUN
(benepansbHOr0 roCyIapCTBEHHOTO 00pa30BaTENBHOIO CTaHIapTa OCHOBHOTO 00mIero odpa3zoBaHus» (B
pen. IlpukazoB Munmnpocsemnierust Poccun ot 18.07.2022 N 568, ot 08.11.2022 N 955).

3. Ilpuka3z Munnpocsemenus: Poccun ot 18.05.2023 Ne 370 «O0 yTBepxAEHUU
(benepanbHON 00pa30BaTEIILHOM MPOTrpaMMBbl OCHOBHOTO 001IIero 0Opa3oBaHUs.

4. Tlpuxa3z MunucrepctBa npocsenieHus: Poccuiickoit @enepannn ot 24.11.2022 Ne 1025
«O06 yrBepxkaeHnu (eaeparbHON aZaNTUPOBAHHON 00pa30BaTENBHON HMPOTrpaMMbI OCHOBHOTO OOIIETO
o0pa3zoBaHus U 00y4YarOIUXCSA ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS».

5. IlocranoBnenue ['1aBHOTO TOCYJapCTBEHHOTO CaHUTAapHOTO Bpaua Poccuiickoii
®enepaunu ot 28.09.2020 Ne 28 «O6 yrBepxaeHuu canutapHsix npasui CII 2.4.3648-20 «CanutapHo-
SMHJIEMHOJIOTHYECKHE TPEOOBAHUS K OPraHU3aIMsAM BOCITUTAHUS U OOYYEHUs, OTIBIXa U O3TO0POBIICHUS
nerei u mostoexm» (BMecte ¢ «CIT 2.4.3648-20. CanutapHbie IPaBHUIIA...»).

6. [omoxenue o paboueii mporpamme MBOY COII Ne49 r. Tomcka.

7. Yuebnsiii muan MBOY COILI Ne49 r.Tomcka.

8. Kanenmapusiii yueOnb1it rpadpuk MBOY COIIL Ne49 r. Tomcka. Ha 2023 -2024 yueOHBIH TO.

Paboyas mporpamma yaeOHoro kypca «I'eomerpusi» 6azoBoro ypoBHs aiisa oOydarommxcs 10 —11
KJaccoB paspaboraHa Ha ocHoBe denepasbHOTO TOCYAapCTBEHHOTO 00Opa30BaTENBHOTO CTaHIApTa
cpenHero oOmero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHA, MPEIBSBISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAAUINN POCCHHCKOTO O0Opa3oBaHUs. Peanmm3amusi mporpaMMel
ofOecrieunBaeT OBJa/JICHUE KIIOYEBBIMU KOMIETEHIMSIMH, COCTABJISIOIIMMU OCHOBY JUISI CAMOPAa3BUTHUS U
HEMpPEephIBHOIO 00pa30BaHus, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIBHOTO
Pa3BUTUS JTUYHOCTH OOYUAIOLTUXCS.

HOEJIX U3YYEHUA YYEBHOI'O KYPCA

BaxHOCTh yueOHOr0 Kypca T€OMETPHH Ha YPOBHE CpeliHero oOriero oOpa3oBaHus 0OyCIOBIICHA
MPAKTUYECKOHW 3HAYUMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX PE3yJIbTaTOB OOYyYCHHUS T'€OMETPUU B
HAlpaBJICHUW  JIUYHOCTHOTO  pa3BUTHS  oOywarommxcs,  (GopmupoBaHus  (QYHKIIMOHAIBHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, M3YYCHHs JIPYruX YYeOHBIX JUCHUILIMH. Pa3BuTHE y 00yYaroImxcs
MPABWIBHBIX TPEJCTABIICHUH O CYO[HOCTH M IPOUCXOXKJICHUH T'€OMETPHUYECKHX aOCTpaKIIM,
COOTHOIIICHUHM PEALHOTO M HJCATBLHOTO, XapaKTepe OTPaKEHHs MAaTEeMaTHYSCKOW HAYKOUW SIBICHUN U
MPOIECCOB PEAIBHOTO MHUpPA, MECTE€ TIEOMETPUHM B CHCTEME HayK W pPOJIM MaTeMaTHYECKOTO
MOJICIUPOBAHUSI B HAayYHOM I[IO3HAHMM M B TPAKTHKE CHOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PCHUS yUAIIUXCs, & TAKXKE KAYECTB MBIIUICHHUS, HEOOXOIUMBIX JIUIsl aIaliTallid B COBPEMEHHOM
oO1ecTBe.

I'eometpus siBnsieTcs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPETHETo 00IIero oOpa3oBaHus,
TaK Kak 00ecreurnBaeT BO3MOKHOCTh U3y4eHHsI KaK JUCIUILTUH €CTECTBEHHO-HAyYHOW HaNpaBlIeHHOCTH,
TaK U TyMaHUTapHOM.

Jlorudeckoe MbllUIeHHE, (QopMHpyeMoe NpU H3YyYEHHH OOYYAIOIIMMUCA TOHSITUWHBIX OCHOB
T€OMETPHH U MOCTPOCHHUH IIEMOYKU JIOTUYECKUX YTBEPKACHUN B XOJI€ PEIICHUs T€OMETPUUYECKUX 3ajad,
YMEHHE BBIIBUTaTh M OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HUCHOIB3YIOTCS MPHU PEIICHUH 33734
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca (U3UKH.

YMeHue OpUEHTHUPOBATHCS B TPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO pOJb BO BCeX 00IacTax
JesITeNpHOCTH YenoBeka. OpueHTalus YeJI0BeKa BO BPEMEHU M MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE
€ro COIMAIILHOTO OBITHS, opMa OTPaKEHHsI OKPYKAIOIIET0 MHUpPA, YCIOBHUE YCIEIIHOTO IMO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHus JeHCTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00Opa3zaMu



o0beIMHsEeT pa3Hble BUABI YI€OHON M TPYJOBOM AEATEIBHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHAIBHO
BaXXHBIX KayecTB, MOJTOMY aKTyallbHa 3a7ada (OPMHPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS] KaK Pa3HOBUIAHOCTH O0OpPA3HOTO MBIILJICHUS — CYIIECTBEHHOT'O KOMIIOHEHTA B TMOATOTOBKE K
MPAKTUYECKOHN JEATEIHOCTH 10 MHOTUM HalpaBJICHHUSIM.

Ilenbp ocBoeHust mporpamMmbl ydeOHOro Kypca «['‘eomerpusi» Ha 0a30BOM ypOBHE OOydeHHS —
0011e00pa3oBaTenbHOE M OOIICKYIBTYPHOE Pa3BUTHE OOYJarOIIUXCs depe3 oOecredueHrne BO3MOXKHOCTH
npUOOPETEHUS ¥ UCTIOIB30BAHUS CUCTEMATHUECKUX T€OMETPHUCCKUX 3HAHUH U IEMCTBUH, CTICU(PHUIHBIX
re€OMETPHUH, BOZMOXKHOCTH YCIIEUTHOTO TPOJIOJDKEHUSI 00pa30BaHus 10 CIEIHUATBHOCTSM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCHIOJIH30BAHUEM F€OMETPHUH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpOBHE NpeIHA3HAYCHA IS OOYYaIOMIMXCS CpeIHEH
IIKOJIbI, HE MCHBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHEHUI Ha ypOBHE OCHOBHOTIO OOIIEro oOpa3oBaHMS.
Taxum oOpa3zom, oOyyaromuecst Ha 6a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUECKUE yMEHUS,
CBSI3aHHbBIE CO CIleHU(UKON TeOMEeTpUH U HeoOXOJUMbIe Ul KU3HU B COBpeMeHHOM obiiectBe. Kpome
3TOTO, OHU UMEIOT BO3MOKHOCTh M3yYHTh T€OMETPHUIO 0oJjiee TIyOOKO, €Clii B AajbHEWIIeM BO3HUKHET
HE0O0XOIMMOCTh B TEOMETPHUYECKHIX 3HAHHUAX B MPOPECCHOHATBHON 1A TEILHOCTH.

JlocTIDKeHHe e OCBOSHHS MPOTPaMMBI 00ECIEUMBAETCS PEIICHHEM COOTBETCTBYIOUIMX 3a/ad.
[IpuoputeTHpiMu 3amauaMu ocBoeHHUs! Kypca «l'eomerpum» Ha 0azoBom ypoBHe B 10—11 kmaccax
SIBIISTEOTCSI:

¢ hOpMUpPOBAHHE TIPEICTABICHUS O TEOMETPHH KaK YacTH MHPOBOHW KyIbTYphl M OCO3HaHHE e
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHHE TMPEICTABICHUS O MHOTOTPAaHHWKAaX W TellaX BpalleHUs KaKk O BaKHEHIINX
MaTeMaTHIECKUX MOJICIISIX, IO3BOJISIONINX OMUCHIBATh M U3y4aTh Pa3HbIE SIBICHUS OKPYKAIOUIETO MUPA;

e hopMUpOBaHHE YMEHHS paclio3HaBaTh Ha 4YepTekKaxX, MOJENIX W B pEaJbHOM MHpE
MHOTOI'PaHHUKH U TeJla BPALICHNUS;

® OBJIAJICHHE METOJIAMH PpEIIEHUs 3a/ady Ha IOCTPOECHUS Ha M300paK€HUSX IPOCTPAHCTBEHHBIX
duryp;

¢ GOpMUPOBAaHME YMEHHUS ONEPUPOBATH OCHOBHBIMM IOHATUAMU O MHOTOIPAaHHUKaxX M Tejax
BpAILEHHs U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIAJICHUE AJITOPUTMAMH PEIIEHUs] OCHOBHBIX THUIIOB 3aJay; (OPMUPOBAHHE YMEHUS IPOBOJIUTH
HECJIO’)KHBIE JI0Ka3aTelIbHbIE PACCY)KJCHHMsS B XOJAE PELICHUs CTEPEOMETPUYECKUX 3aJad M 3ajad C
IIPAKTUYECKUM COJIEPKAHUEM;

® DAa3BUTHE HHTEJUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyJaromuxcs, IMO3HABATEIbHOU
aKTUBHOCTH, UCCIIEI0BATEIILCKUX YMEHUM, KpUTUUHOCTH MBIILUICHUS;

¢ hopMupoBaHue (PyHKIIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPHM: YMEHUE PACIIO3HABATh
IPOSIBJICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX >KM3HEHHBIX
CUTyallUsX M TIpH U3YyYEHUU JPYTUX YYEOHBIX MPEIMETOB, IMPOSIBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBaTH MX Ha SI3bIKE T'€OMETPUM M CO3aBAaTh NEOMETPUUYECKHE MOJIENH,
IPUMEHATh OCBOEHHBI I'€OMETPUYECKUH ammapar Uil pelleHus NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IOy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNnbHOM 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCSI BKIIIOUEHUE B KYpC CTEPEOMETPUH B Hayaje
€ro H3ydeHHs 3ajad, pellaeMblX Ha YPOBHE HHTYMTHBHOTO IIO3HAHMSA, U OINpelesEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUIEHUS,, CTUMYJIUPYET NpPOTEKaHWE WHTYMTHBHBIX IPOLECCOB, MOTHBHUpPYET K JalibHeimemy
U3YyUYEHHIO MpeIMeTa.

[Ipennourenue OoTAAETCS HArIATHO-KOHCTPYKTUBHOMY METO/y OOYYeHHs, TO €CTh TEOpPETUYECKHE
3HaHUS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb IMpPEIMETHO-TIPAKTHUECKOM nesTenbHoCTH. PasButue
MPOCTPAHCTBEHHBIX MPEACTABICHUHN Y yJallUXcs B Kypce CTEpPEOMETPHUU MPOBOJIUTCS 3a CUET peICHHS
3aJa4y Ha CO3/laHME IPOCTPAHCTBEHHbIX OOpa30B M 3a/auy Ha ONEPHPOBAHHE MPOCTPAHCTBEHHBIMHU



oOpazamu. Cozmanue oOpasa IpPOBOJUTCA C ONMOPOW Ha HArsAHOCTh, a ONEpHUpOBaHHE 00pa3oM — B
YCIIOBUSX OTBJIEUEHUS OT HATJIITHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJEpHKAHUSL.

OcHoBHbIE conepkarenbHble JTMHUU Kypca «'eomerpum» B 10-11 xmaccax: «MHOrorpaHHUKN»,
«[IpsiMple ¥ IUIOCKOCTH B MpOCTpaHCTBe», «Tema BpameHus», «Bekropsl M KOOpIMHATHl B
npoctpaHcTBe». POpMUPOBAHUE JOIMUECKUX YMEHHUN pacHpelesseTcs HE TOJIbKO IO COAEpKaTeIbHbIM
JUHUSM, HO U 110 TOAaM 00yUeHHUs Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yiabTaTaM OCBOECHMsI paboueit
[IPOrpaMMbl, pacHpeleN€HHbBIM 10 ToJaM OOYy4YeHMs, CTPYKTYpUpPOBaHO TakuM 00pa3oM, 4YTOOBI
OBJIQJICHUE TEOMETPUYECKUMM TIOHSATUAMU M HaBbIKAMU OCYLIECTBISUIOCH IOCJEIOBATEbHO U
MIOCTYNATeNbHO, C COOJIIOACHUEM NPUHLMIA MIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOYAINUCH B
OOIIyI0 CHCTEMY TI€OMETPHUYECKUX TPEACTABICHUI OOyUYaIOMIMXCsl, pacuIupsis u yriyomuss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha nsydyenne reomerpun otBoautcsa 1 yac B Hezpento B 10 kitacce u 2 yaca B Hezento B 11 kmacce, Bcero
3a 1Ba roga oOy4yenus - 102 yuyeOHBIX Haca.

COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHSITHS CTepeOMETpHH. TodYKka, TpsiMas, IJIOCKOCTh, MpOCTpaHCTBO. [loHsTHE 00
AKCHOMATHYECKOM TOCTPOCHUH CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnonoxkeHue TMpsMBIX B IMPOCTPAHCTBE: INEPECEKAIOIINECH, MapajulelIbHble H
cKkpenuBamomuecs npsamele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MAapasuIesIbHbIE
MpsIMBIE B MPOCTPAHCTBE; NAPAIIEIBHOCTh TPEX NPSIMBIX; MAPALIEIbHOCTD MPSAMOM U MIIOCKOCTH. YTJIBI C
COHANpPaBJICHHBIMA CTOPOHAMM; YroJl MEXAY MPSAMBIMH B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEM:
napajieibHble MUIOCKOCTH; CBOMCTBA MapajulebHBIX IUIOCKOCTeH. [IpocTeiimue mpocTpaHCTBEHHbIE
¢burypbl Ha IIOCKOCTHU: TETPadAp, KyO, mapaienenune1; HOCTPOCHUE CEUCHUH.

[lepneHUKYISIPHOCTh MOPSAMOM M IUIOCKOCTU: MEPHEHIUKYJISAPHBIE IpPsMbIE B IPOCTPAHCTBE,
MpsIMBbIE TMApaJUIEIbHbIE U NEPIEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH TPSIMOM U
IJIOCKOCTH, TEOPEMa O IPSIMOM NEPHEHAMKYISAPHOM IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXKIY
NpSAMON M TUIOCKOCTBIO; JABYTPAHHBIM yroJi, JMHEWHBIM yroa AByrpaHHoro yria. Ilepnenaukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM O IJIOCKOCTH, MPOEKIUs
¢burypsl Ha IUIOCKOCTh. llepneHAMKYISIPHOCTh MJIOCKOCTEH: MPH3HAK MEePHEHAUKYISIPHOCTH ABYX
mrockocreit. Teopema 0 TpEX NEPIECHAUKYIIAPAX.

MHoOrorpaHHuKHu

[loHdATHE MHOTOrpaHHMKA, OCHOBHBIE 3JE€MEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE W HEBBIITYKIIbIC
MHOTOTpaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbpHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
mpsiMasi M HaKJIOHHas TpPU3MbI; OOKOBas U TIOJMHAs TMOBEPXHOCTh mpu3Mbl. [lapamnenenunesn,
NpsIMOYTOJIbHBIM Mapajuienienunenl U ero cBoicTBa. [lupammpa: N-yroiapHas mnupaMuja, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh MUPAMUIbI; IPABUIIbHAS U YCEUEHHAS TUPAMHU/IA.
DneMeHThI TpU3Mbl U Tupamubl. [IpaBUiIbHbIE MHOTOTPAHHUKH: TOHATUE TPABUILHOTO MHOTOTPaHHUKA;
MpaBUJIbHAS TpU3Ma W MpaBUJIbHAS NMHPAMHA; MPABWIbHAS TPEYrojbHas NMUPAMUIA U TPABHIIbHBIN
TeTpadap; kyO. IlpencraBieHune o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAadp, AOACKAdAp M HUKOCAdIP.
CeueHus npU3Mbl U TUPAMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETpHUHU B UpaMuUJax, napauieiaenuneaax, IpaBuiabHbIX MHOIOTDaHHUKAX.

Brerunicnenue 5SIeMEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHanu, yriael. [lnomane OokoBoi
MOBEPXHOCTH U TOJHOW TMOBEPXHOCTH MPSAMOW TMPHU3MBI, IUIONMIAAs, OCHOBAaHUH, Teopema O OOKOBOU



MOBEPXHOCTU TMpsiMOM mpu3Mel. [lnomans OOKOBOW MOBEPXHOCTH W MOBEPXHOCTU MPABUIBHOM
MUpaMHIbI, TeopeMa O Iulomanu yceu€éHHoU mupamunbl. [lonstne 00 00bEMe. OO0BEM TUpPAMUIBL,
IIPU3MBL.

[TonoOusie Tena B mpocTtpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAIIMHU TMOBEPXHOCTEH, 00BEMaMu
0I00HBIX TE.

11 KJIACC

Tena Bpamenust

Hununapuyeckas  MOBEPXHOCTb,  OOpasyrolue  [WIMHAPUYECKOM  IMOBEPXHOCTH,  OCh
MWIMHAPUIECKON moBepxHOCTH. LlMnmHap: ocHOBaHMS M OOKOBas TOBEPXHOCTh, 0Opasyromas U OCh;
TUTOIIA b OOKOBOH M MOJHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroline KOHMUECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOMN
noBepxHocTu. KoHyc: OocHOBaHue M BeplIMHa, oOpasyrollas U OCb;, IJIOUIaJb OOKOBOW W TMOJHOM
MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollite U BHICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TuaMeTp; IIomaab TOBEpXHOCTH cdepbl. B3anMHoe pacronoxenue
cdepbl U MIIOCKOCTH; KacaTeNbHas MIOCKOCTh K cdepe; miomaab chepsl.

N300pakenue Ten BpalieHUs Ha I0CKOCTH. Pa3BépTka nUIMHApa U KOHYCa.

KoMOuHamuu Ten BpallleHuss ¥ MHOTOTPaHHHMKOB. MHOTOTpaHHUK, ONUCAHHBIM OKOJIO CQepsl;
cdepa, BUcaHHasi B MHOTOTPAHHUK, UJIH TEJIO BpallleHUSI.

[Tonsitne 06 06béMe. OcHOBHBIE CcBOMcTBa 00bEMOB Ten. Teopema 006 00bEME MPSIMOYTOJIBHOTO
napajuienenunesaa u caeactsus u3 He€. O0bEM nuaMHApa, KoHyca. O0bEM mapa U 1iomabs chepsol.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXAY IUIOMIAIIMU MOBEpPXHOCTEH, 00bEMaMu
MOJ0OHBIX Tel.

Ceuenus muauHApa (mapauyieNIbHO W NEPHEHIUKYISPHO OCH), CEUeHMsI KOHyca (MapaulelbHOe
OCHOBAHHIO U NMPOXOJILEe Yepe3 BEPIINHY), CEUEHUS 1Iapa.

BexkTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha muiockoct U B npocTpaHcTBe. ClI0KE€HHE U BBIUNTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha uucio. PasnoxeHue BekTopa mo TpEM HEKOMIUIAaHAPHBIM BekTOpaM. [IpaBmwiio mapamienenunena.
Pemenune 3ana4, cBSI3aHHBIX C IPUMEHEHUEM IIpaBUI JeHcTBUI ¢ BekTopamHu. IIpsmoyrosbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel Bekropa. Ilpocreiimue 3agaun B KoopIuHaTax. YToil MexIy
BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. BrIuncieHrEe YIII0B MEXKIY NPSIMBIMU U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METO/] P pEeILIEHUH T€OMETPHUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3ylbTaTbl OCBOEHUS IporpaMMbl  ydeOHOro mpeamera  «MaremaTuka»
XapaKTEePU3YHOTCSL:

I'paxnanckoe Bocnuranue:

C(OPMHUPOBAHHOCTBIO I'PAXKJIAHCKONW MO3MIMU 00y4aroIerocs Kak aKTHMBHOTO M OTBETCTBEHHOI'O
YjileHa POCCUHCKOro OOIIECTBa, MPEICTaBIEHUEM O MaTeMaTHYECKHUX OCHOBaX (PYHKIMOHHPOBAHMS
Pa3NUYHBIX CTPYKTYp, SABJICHHUH, IPOLEAYP I'PaXkIaHCKOTO 00ImIecTBa (BBIOOPHI, OMPOCH! U TIp.), YMEHUEM
B3aMMO/IEHCTBOBATh C COLIMAIILHBIMUA MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLUSAMU U Ha3HAYECHUEM.

IIarpunoTnyeckoe BOCIMTAHHUE:

C(OPMHUPOBAHHOCTBIO POCCHUICKON TIpakJaHCKOH WAEHTHUYHOCTH, YB@KEHHUS K IMPOLUIOMY H
HACTOSAIIEMY POCCUICKOM MaTEMAaTUKH, LIEHHOCTHBIM OTHOLIEHUWEM K JOCTHIKEHHUSAM POCCUHUCKHUX
MAaT€MAaTUKOB U POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIBI, K HUCIIOJIb30BAHUIO OTUX JOCTHKECHHUU B JPYTUX
HayKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHS:



OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojaa; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, 3TUYECKOIO IMOBEICHHMS, CBS3aHHOIO C MPAKTHUUYECKUM MPUMEHEHUEM JIOCTIKEHHM HayKu U
JESTEIHLHOCTBIO YUEHOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYas SCTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a1ad, pEIICHUH, PACCYKICHHI, BOCIPUUMYHBOCTHI0O K MATEMATUYECKUM aCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSAThH MaTEMAaTHYECKHUE 3HAHHUS B HWHTEpPEcax 3JI0pPOBOTO U
0e3omacHOTO 00Opa3a KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO (370pOBOE MHUTAHHE,
cOaaHCHPOBAHHBIA PEXKUM 3aHATHH W OTHbIXa, pEryisipHas (U3NYECKas aKTUBHOCTH); (DU3HUECKOTO
COBEPILICHCTBOBAHUS, IIPH 3aHATUSIX CIIOPTUBHO-03/IOPOBUTEIILHON JESATEIHHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM I[EHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IMUHBIM cdepam
podeCCHOHANBHON JEATENHHOCTH, CBSI3aHHBIM C MaTeMaTHKOM W €€ MPWIOKEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyiei mpodeccud U peaTn30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
MJIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa3OBaHUI0 U CaMOOOpPa30BaHUIO Ha
MPOTSHKCHUM BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PEIICHUH TPAKTUUECKHX 3a/1ad
MaTeMaTHYE€CKOW HAPaBJICHHOCTH.

JKOJIOTHYECKOe BOCIIMTAHUE:

chOPMUPOBAHHOCTBIO ~ JKOJOTUYECKONW  KYIbTYyphl, TNOHUMAHWEM  BJIHMSHHUS  COIHATBHO-
SKOHOMHUYECKHUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON M COIMATBLHOM CPEJbl, 0COZHAHHEM TI00aTbHOTO
XapakTepa HKOJOTHYECKUX MpOoOJieM; OpHUEHTAIMEeW Ha NPUMEHEHHE MaTeMaTUYeCKWX 3HAHWUW s
pelieHus 3ajad B 00JaCTH OKpY)Karollel cpeibl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKH X BO3MOYHBIX
MOCJIEICTBUM ISl OKPYXKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O ITO3HAHHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH U OOLIECTBEHHOW MPAKTHUKH, NMOHMMaHUEM MAaTeMaTH4YeCKOM Hayku Kak cdepbl yeloBedecKOon
NEATEIBHOCTH, 3TAloOB €€ pa3BUTUS M 3HAYUMOCTH JJI Pa3BUTHS LMBUWIN3ALMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKd M MaTEMaTU4YeCKOW KyJbTypOd KaK CpEACTBOM IIO3HAHUS MHpPA; TOTOBHOCTBIO
OCYHIIECTBJIATH MPOCKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHAMBUIYAJIbHO U B IPYIIIE.

METANIPEAMETHBIE PE3YJIbTATbI

MertanpeqMeTHbIe pe3yJbTaThl OCBOCHHS TPOTrpaMMbl  y4eOHOro mpeamera «MaremaTukay
XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMH HO3HABAMEIbHBIMU OCLICMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCIBUSIMU, YHUBEPCATIbHLIMU Pe2YISAMUBHBIMU OeUCMEUSMU.

1) Vuusepcanrvnvie nosnasamenwvhvie Oeiicmsus, obecneuusaiom Gopmuposanue 0a306bix
KOZHUMUBHLIX NPOYEcco8 o00yuarnwuxcs (0ceoeHue Memooo8 MNOZHAHUSL OKPYJICaArwe20 Mupa;
npUMeHeHUe T02UHeCKUX, UCCAeO08AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBLISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUI MEX Iy NOHATUAMU; (POPMYIUPOBATH ONPEAETICHUS OHATHIN; yCTaHABINBATh CYIIIECTBEHHBIN
MpHU3HAK KiIacCU(pUKAIIUU, OCHOBAHUS 7151 0000IIEHHS U CPAaBHEHHSI, KpUTEPUU TIPOBOAUMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH © MNpeoOpa3oBBIBATH  CYKICHHS: yTBEPAUTENbHBIE W
OoTpUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE,

® BBISIBIISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B dakTaxX, JaHHBIX,
HAOMIOJICHUSX W YTBEPXKACHUAX; TMpeajaratb KPUTEPUU [UIsI BBISBICHHS 3aKOHOMEPHOCTEH W
[IPOTUBOPEUNI;

eleNlaTh BBIBOJBI C HCIOJNB30BAaHHWEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHHH 110 aHAIOTHH;



® [I[POBOJIUTH CAMOCTOSITENILHO JIOKA3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPXKICHHWMA (MPSMBbIE U OT
MPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPHBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIC CYXICHHS U BHIBOJIBL;

® BEIOWpATh CHoco0 pemieHUst y4eOHOUM 3amauu (CpaBHUBAThH HECKOJIBKO BapHAHTOB pEIICHWS,
BBIOMpATh HAHOO0JIee TIOIXO SN ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ncciieioBare/IbCKue AeHCTBUSA:

® 1ICII0JIb30BAaTh BOIPOCHI KaK HCCIICIOBATEIBCKHI HWHCTPYMEHT IO3HAHUS; (HOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUNE, TPOOJIEeMy, YCTaHABIMBATh NCKOMOE U JaHHOE, ()OPMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO IMO3UIIHIO, MHCHUE;

® [IPOBOJITH CAMOCTOSTEIBHO CIUTAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIIEJIOBAHUE 10 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHUS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TTPOICCCAMH,

® CaMOCTOSTEIHHO (OPMYTUPOBATH OOOOIIEHUS W BBIBOJALI IO pe3yibTaTaM TPOBEAEHHOTO
HAOJIFOJICHUS, HWCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTh TIOJNYYEHHBIX pPE3yJIbTaTOB, BBIBOJOB H
00001IEeHHNI];

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Patora ¢ undopmanmueii:

® BEISBIIATE JACPUIMTEI WHPOPMAIUH, TaHHBIX, HEOOXOJWMBIX JUIS OTBETAa Ha BOMPOC H JUIA
pelICHUS 3a/1a4H;

¢ BEIOMpATh HH(POPMAIIHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTHU3UPOBATh, CHCTEMATU3UPOBAThH
Y UHTEPIPETHPOBATh HH(POPMAIIHNIO Pa3TUIHBIX BUAOB U (DOPM IIPEICTABICHHSI,

® CTPYKTYpUpOBaTh HHGOPMAIHIO, TPEACTABIATh €€ B PAa3IMYHBIX (opmax, HILTIOCTPUPOBATH
rpauvecKu;

® OIICHMBATh HAIEKHOCTH HH(OPMAITUHU TIO CAMOCTOSTEIFHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KOMMyHUKamueHwvle Oelicmeus, o0becneuusaom  CcopmuposanHocnms
COYUATILHBIX HABLIKOB 0OVUAIOWUXCAL.

Oo0menne:

® BOCIIPUHUMATh U (POPMYJIHUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHUSMH M LEISIMH OOIICHHMS;
SICHO, TOYHO, I'PaMOTHO BBIpakKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M INMHCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI TI0 X0y PEIICHUs 3a/1a4i, KOMMEHTHPOBATh TOJIYUCHHBIN PE3yJIbTaT;

® B X0JIc 00CYKJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKJIa€MOM TEMBI, ITPOOIEMBI, peracMoit
3a/1aud, BBICKA3bIBAaTh WJICH, HAICJICHHBIE HA IIOMCK PEIICHUS; COIMOCTaBIATH CBOHM CYXJICHHS C
CYXKJCHUSAMH JIPYrMX YYaCTHUKOB JManora, oOOHapyXHBaThb pa3IMuue U CXOJACTBO IMO3UIMUH; B
KOppeKkTHOH opMe hopMyaUpoBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;

®[IPE/ICTABJIATh PE3YIbTAaThl pEIICHUs 3aJadyd, OJKCIEPUMEHTAa, UCCIEOBAHUS, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHHsSI C Y4€TOM 3aqad MPE3eHTAMH M OCOOEHHOCTEH
ayJUTOPHUH.

CoTpyannuecTBo:

¢ IOHMMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHON U MHAUBHUIYaIbHOU paOOThI MPU PELICHUU
y4eOHBIX 3ajayu; MPUHUMATh 1eIb COBMECTHOW NESTENHOCTH, MIIAHUPOBATh OPTaHU3AIUI0 COBMECTHOMN
paboThl, pacmpenensiTh BUIbl padOT, IOTOBApUBATHCA, OOCYXKJIATh MPOIECC U pe3yabTaT paboThI;
0000111aTh MHEHUS HECKOIBKHUX JIFOJIEH;

® y4aCTBOBATH B TPYIIOBLIX opMax paboThl (00CYKIeHHs, 0OMEH MHEHUHN, «MO3TOBBIE IITYPMBI»
U WHBIC); BBINOJHITH CBOIO YacTh PabOThl U KOOPAWHUPOBATH CBOU JCHUCTBUS C IPYTHMH YJICHAMHU
KOMaH/Ibl; OIICHHBATh Ka4€CTBO CBOETO BKJaJa B OOMIMIA MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

3) Vnusepcanvnvie pecynsamuenvle Oeticmeus, obecneuusaiom GOpMUpOBaHUe CMBICIOBbIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCUL.



Camoopranmn3anus:

® COCTaBJIATH IUIaH, AITOPUTM PEIICHHS 3a/1a4i, BEIOUPATh cOCO0 pelieHus ¢ y4ETOM MMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MU KOPPEKTUPOBATh BAPHAHTHI PEIICHHH C
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTPOJIb:

®BJIAJICTh HABBIKAMM II03HABATEIILHOW pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUU H
MBICJIUTENIbHBIX TPOIECCOB, HX PE3YIbTATOB; BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS
rporecca 1 pe3yibTaTa pelleHnss MaTeMaTU4EeCKON 3a1a4H;

® [IPEBUJETh TPYJAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPY PELICHUH 33]1a4l, BHOCUTh KOPPEKTUBBI
B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISABIECHHBIX
TPYIHOCTEN;

® OIICHMBATh COOTBETCTBUE PE3Y/bTATa LIEU U YCIOBUSAM, OOBSCHATH NPUUYMHBI JOCTHKEHUS WIH
HEJOCTUKEHHSI pe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJbTATHBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IpAMasi, INIOCKOCTb.

HpI/IMeHﬂTB AKCHUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX IPU PECIICHUU I'COMCTPUYCCKUX 3a1a4.

OnepupoBaTh NOHATHAMU: TAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U INTIOCKOCTEH.

KrnaccuduimpoBars B3anMHOE pacIosIoKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHITUAMHU: ABYTPAHHBIN YroJjl, TPaHU JBYIPAHHOIO yria, peOpo JIBYIpaHHOTO YIJIa;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpaJyCHasl Mepa JIBYrpaHHOIO yIJia.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKIIBIM U HEBBIMYKIIbIII MHOTOTPAHHUK, 3JIE€MEHTHI
MHOTOTpaHHUKA, MPAaBUJIbHBIA MHOTOTPaHHHUK.

Pacro3naBaTh OCHOBHBIE BHJAbBl MHOTOIPAHHUKOB (NMUpaMuia; TMpu3Ma, MPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOWpas OCHOBAHHS sl KiacCHU(UKAIMU (BBITYKIbIE W
HEBBINYKJIbIE MHOTOTPAaHHUKHU; TMPaBWIbHbIE MHOTOTPAHHUKH; NpsIMble W HAKJIOHHBIE TMPU3MBI,
napasuieNenune/ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIas MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth ceyeHHs] MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBIMOJIHAThH (BBIHOCHBIE) IUIOCKHUE YEPTEKU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaX0XJEHHWE TEOMETPHUUECKUX BEJIMYMH MO 00pasliaM WM alropUTMaM,
MIPUMEHSST U3BECTHBIC aHATUTUYECKUE METOJBI MPH PEIICHUU CTaHAAPTHBIX MaTEMaTHYECKHUX 3ajad Ha
BBIYHCIICHUE PACCTOSTHUN MEXKIy ABYMS TOYKAMH, OT TOUYKHU JI0 MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY
CKPEILUBAOIIUMHUCS MTPSIMBIMU.

Pemarp 3amaun Ha HaXOXJEHHWE TEOMETPHUECKUX BEIMYMH MO 00pasliaM WM alropUTMaM,
MIPUMEHSS] U3BECTHBIC aHATUTUYECKUE METOJbI MPH PEIICHUU CTAaHAAPTHBIX MaTEMaTHUYECKUX 3a7ad Ha
BBIYHCIICHUE YIJIOB MEXKAY CKPEHIMBAIONIMMUCS MPSMBIMH, MEXIY MNPSAMONW M TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boruncnsate 00bEMBI M MUIOMAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma, MHpaMuAa) ¢
MpUMEHEHHEeM (QOpPMYN; BBIUKCIATH COOTHOIICHHMS] MEXIy IUIOMAAsIMH TOBEPXHOCTEH, 0O0BEMamMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE; IEHTP, OCb U IUIOCKOCTh CHUMMETPHH;
L[EHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBATh M HUHTEPIPETHPOBATH HWHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX (Urypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.



[TpumensTh TeoMeTpuueckre (GaxkThl Ui PeIICHUs CTEPEOMETPHUUECKUX 3a/1ad, MPEAINOoararonx
HECKOJIPKO LIaroB PEIIeHUs, €CJId YCIOBUS PUMEHEHHS 3a/1aHbl B SIBHOK opMme.

[IpuMeHATH HmpoCTEHIINE IPOrpaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoaUTE NpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE M JKM3HHU, PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHATH MOJyYEeHHBIE 3HAHUS HA NIPAKTUKE: aHAIM3UPOBATh PEAJBHBIC CUTYyallud U IPUMEHITh
M3yYeHHBIE TIOHATHS B IPOLECCE MOMCKA PEHICHHS MaTeMaTW4ecKu C(HOPMYIHPOBAHHOW IMPOOIIEMBI,
MOJIEIMPOBATh pEaJbHBIC CHUTYyallMM Ha S3bIKE TIE€OMETPHUH, HCCIEA0BaTh IMOCTPOCHHBIE MOJIEIU C
HCII0JIb30BAHUEM T'€OMETPUUYECKUX IMOHATUA M TEOpeM, ammapara aiareOpbl; pemarb MpPaKTUYECKHe
3a/1a4y, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJINYUH.

11 KJIIACC

OnepupoBaTh TOHITHSIMH: WIHHIPHYECKAs TIOBEPXHOCTh, OOpa3yIOMIMe IWIHHIPHIECKON
MOBEPXHOCTH; IHJIMHJP; KOHUYECKas TOBEPXHOCTh, OOpa3yroniue KOHWYECKOW IMOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTb.

Pacno3naBate Tena Bpamenust (HWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYUCHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh MOHITHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBAHKE MIAPOBOTO CJIOSI, BEICOTA IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

BbraucnaTe 00BEMBI W TUIOMIAM TIOBEPXHOCTEH Tel BpallleHUs, TE€OMETPHYECKHX Tel C
MIpUMEHEHHEM (POPMYIIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIMCaHHBIA B cdepy M OMMCAHHBIM OKOJO cdepsl;
cdepa, BUcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbryncnsaTe COOTHOMIECHHS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TIOTIOOHBIX Tell.

N306paxaTs nzydaemble GUTYpHl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrInoHATE (BRIHOCHBIE) TIJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHusI.

W3Bnekarb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALMI0O O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

BbInosHATh JeMCTBHS CIIOKEHUSI BEKTOPOB, BEHIYUTAHUSI BEKTOPOB U YMHOXKEHHS BEKTOpa HAa YUCJIO,
OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIat0T.

[TpuMeHsTh npaBUiIO Napasuieenunena.

OnepupoBaTh MOHATUSIMH: JEKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJll MEKIYy BEKTOpPaMH, CKalsIpHOE MPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBHI.

Haxonuth cymMMy BEKTOpPOB M IPOU3BEACHHWE BEKTOpa HAa YHCIO, YIOJd MEXIY BEKTOpamu,
CKaJsIpHOE TPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensaTh TeoMeTpuyeckue (PakThl ISl PELICHUS CTEPEOMETPUUYECKUX 3ajad, MPEANOIarariunx
HECKOJIBKO IIaroB PelleHus], €CIIU YCIOBUS MPUMEHEHUS 3a/IaHbl B IBHOU dopme.

Pemats npocreiiiie reoMeTpuiecKue 3a/1a4i Ha MPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pematp 3amaun Ha 10Ka3aTENLCTBO MAaTEMATHUYECKUX OTHOILIEHUH U HAXOXKJECHUE F€OMETPHYECKUX
BETUYMH MO 00pasliaM WM airopuTMaM, MPUMEHsSsS H3BECTHBIE METOJbI MPH PEIICHHH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a/1a4.

[IpuMeHsaTh TpoCTeilre MporpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1ad.



[IpuBoUTE NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE M JKU3HHU, PACIO3HABAThH
IIPOSIBJICHUE 3aKOHOB I€OMETPUM B HCKYCCTBE.

[IpuMEHATH MOJIyYEHHBIE 3HAHUS HA NIPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC CUTYallUH U IIPUMEHATH
W3yYCHHBIC TOHATHS B IPOLECCE MOMCKA PELICHHS MaTeMaTW4ecKu C(HOPMYIHPOBAHHOW MPOOJIEMBI,
MOJIEIMPOBATh pEAIbHbIE CUTYyallMM Ha S3bIKE TI'E€OMETPHUH, HCCIIEN0BAaTh I[OCTPOCHHBIE MOJCIU C
HCI0JIb30BAHUEM T'€OMETPUUECKUX IMOHATUM M TEOpeM, ammapara aiareOpbl; pelmaTb IPAaKTHYECKHe
3a/1a4y, CBA3aHHBIE C HAXOK/ICHHUEM I'€OMETPUYECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3je/ioB U TeM (undposbie)
Ne i/ Konrpoasuble | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Brenenue B crepeoMeTpuio 5) bubmiorexa LIOK
s P P https://m.edsoo.ru/7f415fdc
5 [IpsiMBbI€ M TIIOCKOCTH B HpOCTpaHCTBe.U 6 1 https://www.vaklass.ru/
[TapannensHOCTh TPSAMBIX U TIJIOCKOCTEH
3 [TepnieHUKYISIPHOCTD MPSMBIX U TIOCKOCTEH 6 Bubnuorexa LIOK
PHCHIIIYIAD P https://m.edsoo.ru/7f415fdc
4 VTiibl MKy NPSIMBIMH U TUIOCKOCTSIMHA 5 1 https://www.yaklass.ru/
bu6moreka [IOK
5 M 5 1 1
HOTOTPaHHHidt https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
6 O6bé 5 1
DEMBL MHOTOTPAHHHKOB https://m.edsoo.ru/7f415fdc
7 [ToBTOpEHUE: CEYEHHUs, PACCTOSIHHS U YTJIbI 2 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 5 1
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (un¢posrbie)
Ne i/ Konrtpoubnbie | IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsl
1 Tena BbALIEHIS 24 bubmuoreka [JOK
c/14 Bpatie https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/
https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
https://m.edsoo.ru/7f415fdc

2 OO0BEMEI Ten 10 https://www.yaklass.ru/
3 Bekto KOOPIWHATEI B IPOCTPAHCTBE 20 bubmmorexa [TOK
T bl U
cKTop P pocip https://m.edsoo.ru/7f415fdc
4 HOBTOPGHI/IG, 0000111eH1e, CUCTEMATH3AIHS 14 https://www.vaklass.ru/
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://www.yaklass.ru/
https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYuebHuk i 0011e00pa3zoBaTenbHbIX yupexaeHuid, reomerpust 10-11 xmaccel, 6a30BbIN U yriTyOIeHHBIN
yposuu / JI. C. Atanacsu / M: [Ipocsemienue

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. KoHTponbHO-n3MepuTenbpabie MaTepuaisl. ['eomerpus. 11 kmace / A.H. Pypykun. / M: BAKO

2. Kontponsabie padoTsl o reomerpun: 10 xiacc k yue6nuky JI. C. Aranacsu «['eomerpus 10-
11» / M: Dx3amen

3. Kontponsubie paboTsl o reomerpun: 11 kimacc x yuebnuky JI. C. Aranacsu «['eomerpus 10-
11» / M: Dx3amen

4. Teomerpusi. 10 xmacc: moypounsle Tutansl mo yueOHuky JI.C. Atanacsna u np. / M:
[Ipocemienue,

5. I'eomerpus. 11 kmacc: nmoypounsie mianbl o yueOHuky JI.C. Atanacsina u ap. / Bonrorpan:
Yuurens

6. IToypounsie pazpaboTku mo reomeTpun: 11 kmace, B.A. SIpoBenko, M.: BAKO

7. 3amauu U ynpaxHeHHs Ha roToBbIX uepTekax. 10-11 kmacesl. ['eometpus. / M: MJIEKCA

8. Jmmaktuyeckuii MaTepuain no reomerpun s 11 kimacca / b. . 3uB / M: TlpocBenienne

9. T'eometpumst. Tectol. 10-11 wir.: Yae6HO-MeTo1. IocoOme. / M.: [lpoda

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://skysmart.ru

https://resh.edu.ru/subject

https://www.yaklass.ru/p/matematixa

https://www.mathm.ru/egep.html

https://ege.sdamgia.ru/



https://skysmart.ru/
https://resh.edu.ru/subject
https://www.yaklass.ru/p/matematiка
https://www.mathm.ru/egep.html
https://ege.sdamgia.ru/
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