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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma ydyeOHOTrO Kypca «l eomerpus» 6azoBoro ypoBHs st obyuatonmxcst 10 —11 kiaccoB paspaborana Ha ocHoBe DenepaabHOro
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOTO CTaHJApPTa CpelHero oouiero o0pa3oBaHMsl, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEAbSBISIEMBIX K
MaTeMaTHYeCKOMY O0O0pa3oBaHMIO, M TPAJUIMNA pOCCHUICKOro oOpazoBaHus. Peanmuzamust mporpaMMbl  OOECIEUYMBACT OBJAJACHUE KIIFOUEBBIMHU
KOMITETEHIUSIMH, COCTABJISIIOIIMMHM OCHOBY [UIsl CaMOPa3BUTHSA M HENPEPHIBHOTO OOPa30BaHMSI, LIETOCTHOCTb OOMIEKYJIbTYPHOTO, JTUYHOCTHOTO H
[I03HABATEJIBHOIO PA3BUTHS JINYHOCTU O0YUaIOLIUXCS.

e ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoii Denepanumy;

e npuka3a Munnpocsemenusi Poccun ot 22.03.2021 Ne 115 «O6 yrtBepxkaenuun Ilopsinka opraHu3anuu M OCYIIECTBIIEHUST 0Opa30BaTebHOU
NESTENIbHOCTH M0 OCHOBHBIM 00111€00pa30oBaTeNbHBIM MTPOrpaMMaM — 00pa30BaTEIbHBIM NMPOrpaMMaM HavyaabHOTO OOIIEro, OCHOBHOTO OOIIETO
U CpEIHETro 00IIero o0pa3oBaHUsIY;

o mpukaza MunmnpocsemeHus: Poccun ot 23.11.2022 Ne 1014 «O06 yrBepxkaeHuu (enepanbHOil 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETO
obpazoBanus» (nanee — GOIT COO);

o mpukaza Munobpuayku Poccuu ot 17.05.2012 Ne 413 «O6 yrBepxaeHun (eaepaibHOT0 TOCyAapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa
cpenHero obmiero oopazosanusy (naiee — PI'OC COO);

e TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM Iporpammbsl  (cpeaHero) obmero oOpa3oBaHus l'ocymapcTBEHHOTO

O101KETHOT0 00111€00pa30BaTENbHOTO YUPEKACHUS IIKOJIbI — MHTEpHAT «OIMMINICKUI pe3epB»

Pabouas nporpamma ydueOHoOro Kypca «l'eomerpus» 6azoBoro ypoBHs ais obydatronmxcs 10 —11 kiaccoB pazpabotana Ha ocHoBe DenepaabHOro
roCy/1lapCTBEHHOI'0 00pa30BaTENIbHOTO CTaHJApTa CpelHEro oouiero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEAbSBISIEMBIX K
MaTeMaTHYeCKOMY O00pa3oBaHMIO, M TpaJuLUMi poccuiickoro oOpa3oBaHus. Peanusanus mnporpamMmsl 00€cCleUHMBAeT OBJIAJCHHE KIIOUEBBIMU
KOMIIETEHIUSIMHM, COCTABIISIIOIIMMHU OCHOBY JUIsl CaMOPa3BUTHS M HENPEPHIBHOTO OOPa30BaHMsI, LIEIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO H
MO3HABATENIBHOTO PA3BUTHS JINYHOCTH O0yUYAIOITUXCS.

BaxkHocTh yueOHOro Kypca reoMeTpur Ha YpOBHE CpEHEro oo1iero oopa3oBaHusi 00yCIIOBIEHA MPAKTHUYECKON 3HAUMMOCTBIO METANpPEAMETHBIX U
MPEeIMETHBIX pPe3ylbTaTOB OOyUeHHUSI TEOMETPUM B HANpPaBIECHUM JUYHOCTHOTO pa3BUTHS oOydaroumxcs, (opMUpOBaHUS (DYHKIIMOHAIBHOM
MaTeMaTHYeCKON TIpPaMOTHOCTH, M3YYEHHUs JAPYTUX Yy4eOHbIX AMCUMIUIMH. Pa3Butre y 0OydaroImMXcsi MPaBWIBHBIX MPEACTABIEHUN O CYIIHOCTH H
MIPOUCXOXKACHUNA TE€OMETPUUECKUX aOCTPaKINii, COOTHOIIEHWH PEaJbHOTO U WACALHOTO, XapaKTepe OTPaKeHUs MaTeMaTHYeCKOW HAyKOW SBICHUU U
MIPOLIECCOB pPEAJbHOIO0 MHpa, MECTE€ T'€OMETPUM B CHCTEME HayK U pPOJIM MaTeMaTH4YeCKOro MOJENMPOBAaHHS B HAYYHOM MO3HAHUM M B TMPAKTHKE
crocoOcTByeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIIUXCS, a TAaKKe KAa4eCTB MBINUICHHS, HEOOXOMUMBIX JUIsl afanTallid B COBPEMEHHOM
oO1iecTBe.

I'eomeTrpust sABNsSETCS OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEHEro o0IIero o0pa3oBaHus, Tak Kak 00eCIIeUnBacT BOZMOKHOCTh U3YYEHUS KaK
JTUCHUIUIMH €CTECTBEHHO-HAYYHO!N HaNpaBIeHHOCTH, TaK U TYMaHUTapHOM.



Jloruueckoe MpIIIeHHE, (GopMUpyeMOe NMPH U3YyYCHHH OOYYArOIIUMUCS MOHATUHHBIX OCHOB T'€OMETPHH W TIOCTPOCHUHU HEMOYKH JIOTHYECKUX
yTBep)KI[eHI/Iﬁ B XOJI€ pCIICHHA I'COMCTPUYCCKUX 3aad, YMCHUC BbIIBUTATb U ONPOBEPraTb I'MIIOTC3bl HCIIOCPCACTBCHHO HMCITIOJIB3YIOTCA IPHU PCIICHUN
3a]]a4 €CTECTBEHHO-HAYYHOT'0 [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHUEe OpHEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSAX JEATEILHOCTH 4eiioBeka. OpHeHTaIusl 4einoBeKa BO
BPEMEHH U MPOCTPAHCTBE — HEOOXOUMOE YCIOBHE €r0 COMMATLHOTO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO IMO3HAHUS U
aKTHUBHOTO IpeoOpa3oBaHus JACHCTBUTEIBHOCTH. OlEepUpOBaHUE NPOCTPAHCTBEHHBIMH OOpa3amMu OOBEIUHSECT pa3Hble BHIBI YYCOHOW WM TPYIOBOMH
JEeSTEIbHOCTH, SIBIISIETCSI OJTHUM M3 IPO(ECCHOHATHFHO BAKHBIX Ka4EeCTB, TO3TOMY aKTyallbHA 3a/1a4a (OPMHUPOBAHUS y 00YJAFOIIUXCS TPOCTPAHCTBEHHOTO
MBIIUICHUS] KaK Pa3HOBUIAHOCTH OOPAa3HOTO MBINUICHUS — CYIIECTBEHHOI'O KOMIIOHEHTAa B IOJATOTOBKE K MPAKTUYECKOH NESITEIBHOCTH MO MHOTHUM
HaITpaBJICHUAM.

Lesnb ocBOCHUST TIPOrpaMMBbl yueOHOTO Kypca «['eomerpus» Ha 6a30BOM ypOBHE 00y4eHUs: — 00I11e00pa30oBaTeIbHOEC U OOMICKYIbTYPHOE Pa3BUTHE
oOydaromuxcsi 4epe3 00eCleYeHHEe BO3MOXHOCTH TPUOOPETCHHS W WCIONB30BAHHS CHCTEMATHYCCKHX TEOMETPHYCCKMX 3HAHWUW W JCHCTBHIA,
crienu()UIHBIX T€OMETPUHU, BO3MOXKHOCTH YCIICHITHOTO TMPOJIOJKCHUSI 00pa30BaHUs TI0 CIICIUAIBHOCTSIM, HE CBS3aHHBIM C MPHUKIATHBIM HCIOJIb30BaHUEM
TCOMETPHH.

[Iporpamma 1o reomerpur Ha 0a30BOM YpPOBHE NpeIHA3HAYCHA JUIS OOYYAIOUIUXCS CPEJHEH IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIbHBIX
3aTpyAHEHUI HAa YPOBHE OCHOBHOTO 00IIero 0opazoBanus. Takum 0O6pa3om, oOyuaronyecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH 00IIIME MaTEMaTHYECKUE
YMEHWUSI, CBSI3aHHBIE CO CIIENU(UKON TeOMETPUU U HEOOXOAUMBIC JUIs )KH3HH B COBPEMEHHOM 001ecTBe. KpoMe 3Toro, OHM MMEIOT BO3MOXHOCTh H3YYUTh
reoMeTpuro 6oJiee TITy00KO0, €CIH B TATbHEHUIIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPUICCKUX 3HAHUSAX B TPOGECCHOHATHHON JACSITEILHOCTH.

JlocTuKeHre 1eNu OCBOEHHUS MPOTrpaMMbl OOECIEUYMBAETCS PEUICHHEM COOTBETCTBYIOMIMX 3adad. [IpuopuUTETHBIMU 3aJayaMU OCBOCHHS Kypca
«"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax siBISIOTCS:

e (opmupoBaHUE MpeACTABIECHUS O TEOMETPUH KaK YaCTH MHUPOBOU KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

o q)OpMI/IpOBaHI/Ie MNpEaACTaBJIICHHUA O MHOI'OIpaHHUKAX W TCJIaX BpallCHUA KaK O BaXKHEUIIINX MaTEMaTHYECKUX MOJCIAX, IIO3BOJIAOIINX OIIHMCHIBATH
U U3y4aTh pa3HbI€ SBJICHUSA OKPYXKAIOLIETr0 MUPA;

(dbopMHpOBaHNE YMEHUS PACO3HABATh HA YEPTEXKAX, MOJIENIAX U B pEAIbHOM MHpPE MHOTOTPAaHHUKH U TeJla BpalleHHUS;

OBIIaJICHHE METO/IaMH PEIIEHUS 3a7]a4 Ha TOCTPOSHUS Ha U300paKEHUSX MMPOCTPAHCTBEHHBIX (DUTYD;

(dbopMUpOBaHNE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOTPaHHHUKAX U TEJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMH;

OBJIaJICHHE AITOPUTMAMU PEIICHUsS OCHOBHBIX TUIOB 3a/a4; (hOpMHpOBaHHE YMEHHUS MPOBOAUTH HECIOXKHBIE JOKa3aTelbHbIE PACCYKICHUS B

XO/JI€ pelIeHHs CTePEOMETPUUECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEPKaHUEM;

® Pa3sBUTUC HHTCIUICKTYAJIbHBIX H TBOPYCCKUX CIIOCOOHOCTEH 06yqa}oumxc;{, O3HaBaTeIbHOU AKTUBHOCTH, HCCICOO0BATCIBCKUX YMeHHﬁ,
KPUTHYHOCTH MBIILICHUS;

e (opmupoBanue GyHKIIMOHATHLHOW TPAaMOTHOCTH, PETIEBAHTHOW T€OMETPHH: YMEHHE pACIO3HABATh MPOSBICHHS T€OMETPUUYECKUX TMOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEW B pealbHbIX )KU3HEHHBIX CUTYAILUSIX U MPU U3YUEHUU JIPYTHX YU€OHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN 1
3aKOHOMEPHOCTEH, POPMYIUPOBATh WX HA S3bIKE TEOMETPHH U CO3/1aBaTh T€OMETPUUYECKHE MOJICIH, MPUMEHSITH OCBOCHHBIM T€OMETPUUECKHIA
amnmapar ajid peICcHHA IMPAKTUKO-OPUCHTHPOBAHHELIX 3a/la4, UHTCPIPETUPOBATE U OUCHHUBATD IMOJIYYCHHBIC PE3YJIbTAThI.
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OTnuuuTeNnbHON 0COOEHHOCTHIO MPOrPaMMBbI SIBIISICTCSl BKJIIOUEHHE B KypC CTEPEOMETPHUM B Haudajie €ro M3ydeHHus 3ajad, peliaeMbIX Ha YpPOBHE
WHTYUTUBHOTO T[IO3HAHUS, W ONpeACIEHHBIM 00pa3oM OpraHu3oBaHHAs padoTa HAJA HUMH, YTO CIOCOOCTBYIOT pPa3BHTHUIO JIOTHYECKOTO H
MIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKaHWE UHTYUTUBHBIX IIPOLECCOB, MOTUBHUPYET K JabHEHILIEMY H3YUCHHIO PEAMETA.

[Ipeanourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4Y€HUS, TO €CTh TCOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON JIeSITeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUN Yy ydalllUXCAd B KypC€ CTEPEOMETPUU MPOBOIUTCS 3a CUET
pellleHrs 3a/1a4 Ha CO3/IaHHE MPOCTPAHCTBEHHBIX O00pa30B U 3a/lay Ha ONEpPUpPOBaHUE MPOCTPAHCTBEHHBIMH oOpazamu. Co3maHue obpasza MPOBOIUTCA C
OTIOPO¥ Ha HATJISITHOCTb, & OTIEPUPOBAHUE 00PAa30M — B YCIIOBUSX OTBIICYCHUS OT HATISTHOCTH, MBICICHHOT'O U3MEHEHHUS €r0 UCXOAHOTO COJICPKaHUSI.

OcHoOBHBIE coziepkaTesibHbIe JTUHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHororpanHuku», «IIpsmbie 1 JIOCKOCTH B MpOCTpaHCTBe», «Tena
BpanieHus», «BeKTOpbsl 1 KOOPAMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUYECKUX YMEHHUI pacipeesieTCss He TOJIBKO 0 COJIePKATeIIbHBIM JIMHUSIM,
HO U IO rojiaM oOyueHusl Ha YPOBHE CpeJlHero o01iero oopa3oBaHus.

Conepxanre 00pa3oBaHUs, COOTBETCTBYIOIICE MTPESIMETHBIM Pe3yJbTaTaM OCBOCHHS padodYeil MpOorpaMMEbl, pacpeeiEHHBIM 10 rojlaM O00y4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBIIJICHHE FEOMETPUUECKUMHU MOHITHSIMH U HAaBBIKAMU OCYILECTBIISIOCH MTOCIEI0BATENILHO U MOCTYMATEIbHO, C
COOJTFOICHHEM TPHUHIIMIIA TTPSEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIOYAIUCH B OOIIYI0 CHCTEMY I€OMETPHUYCCKHX NPEICTABICHUN OOYJarOIInuXCs,
pacmupsis ¥ yriuyomsis e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

dopmbl yueTa padoyeil MporpaMMbl BOCIUTAHUS:
UTPOBBIE TEXHOJIOTHH , becena, KOHKYpChI, BUKTOPHHA. JUCITYT, KPYTIIBIA CTOI
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha n3yuenue reometpun oTBoauTCs 2 yaca B Hepento B 10 kmacce u 1 yac B Henenro B 11 kimacce, Beero 3a aBa roaa o0ydenus - 102 yueOHbIX daca.
COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE TOHSATHUSI cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, IPOCTpaHCTBO. [loHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsiMbIX B NMPOCTPAHCTBE: NEPECEKAOIINEC, MTApaUIEIIbHBIE U CKpElIUBaroIuecs npsmsle. [lapamienbHOCTh NPSAMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE: NapalljIebHBIE NPSAMBIE B IIPOCTPAHCTBE; MAPAIUICIIBHOCTD TPEX NPSAMBIX; M1APAUICIBHOCTD MPSMON U INIOCKOCTH. YTIJIBI C
COHAINPABJICHHBIMA CTOPOHAMH; YroJl MEXAY HpsIMBIMM B MpOCTpaHCTBe. [lapayyeapbHOCTh IUTOCKOCTEH: NapajulesbHbIE IUIOCKOCTH; CBOMCTBA
napajieNIbHbIX 1ockocTe. [Ipocreiimue npocTpancTBeHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadaAp, KyO, napaiesienue l; TOCTPOSHUE CEUCHUH.

[lepneHUKyISpHOCT NMPSMOM M IUIOCKOCTH: IEPHEHIUKYISPHBIE IMPSAMBIE B IPOCTPAHCTBE, INPSAMBIE MapajuleNIbHbIE W NEPHEHANKYJSAPHBIE K
IIJIOCKOCTH, NIPU3HAK MEPIEHAUKYIIIPHOCTH IIPSIMOU U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHAUKYIISIPHON IIJIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YIOJl MEXIY
MPSAMOM M IIJIOCKOCTBIO; ABYTPAHHBIM YIOJ, JUHEHHBIN Yroi ABYIpaHHOro yria. [lepreHauKyasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IIJIOCKOCTH,
paccTosHUE OT MPSIMOI J0 IMJIOCKOCTH, MPOEKUUs (PUTypbl Ha IMIOCKOCTh. llepHeHIuKyIspHOCTh IIOCKOCTEH: MPU3HAK NMEPHEeHIUKYIIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MepreHIUKYIIsIpax.



MHororpaHHMKH

IToHsiTHE MHOTrOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPDAaHHUKA, BBIITYKJIBIC U HEBBITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrorpanHuka. Ilpusma:
N-yroibHas MpU3Ma; I'pPaHU M OCHOBAHMs IPU3MBI, IpsMas M HAKJIOHHAs INpPHU3Mbl; OOKOBas M IIOJHAs MOBEPXHOCTh Hpu3Mbl. llapamnenenumnen,
NPSIMOYTOJIBHBIN Mapajiesienune 1 ero ceoiictea. [lupamuaa: N-yronbHas mUpamuia, rPaHd U OCHOBAHUE MUPAMUIBI; OOKOBasl M MOJIHAS MOBEPXHOCTh
NMpaMM/Ibl; TPaBUIbHAs M yCEUEHHAas NUpaMuja. OJEMEHTbl Npu3Mbl W nupamuibl. [IpaBuiabHBIE MHOTOIDAHHUKHU: IOHSATHE NPAaBUIBHOTO
MHOI'OI'paHHMKA; MpaBUWJIbHAS IPU3Ma U IpaBUiIbHAs NMUPAMUAQ; MpaBHIbHAs TPEYroyibHas NMUpaMMIa M NpaBWIbHBIA TeTpa’np; KyO. IIpencraBnenue o
IIPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, 10AeKa’3Ap U ukocadyap. CedyeHus Npu3Mbl U TUPaMUIBL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCHUTEIBHO TOYKH, MPSAMOM, INIOCKOCTH. DJIIEMEHThl CUMMETPUU B NHUpaMHUAAxX, NapajulejenuIenax,
IIPaBUWJIbHBIX MHOTOIPAaHHUKAX.

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: p&Opa, quaroHaiu, yrisl. [lnomans 60KOBONH MOBEPXHOCTH M MOJIHOW MOBEPXHOCTU HPSAMOM NMPHU3MBI,
TUIOIIAb OCHOBAHHI, TeopeMa O OOKOBOHM MOBEPXHOCTH MPsAMOW Npu3MbL. Ilmomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHOW IMHPaMHUIBI,
TeopeMa o rioaau yceuéunoi nupamusl. [lonstae 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHHUST MY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMU MOT00HBIX TEII.

11 KJIACC

Tena Bpaumenus

[{unnuapuyeckass MOBEPXHOCTb, 0Opa3yrolie NHJINHIPUUECKOW TMOBEPXHOCTH, OCh IMIMHIPUYECKOM MOBEepXHOCTU. LlwimHap: ocHOBaHMS H
OOKOBasi MOBEPXHOCTh, 00pa3yIoIasi U OCh; TUIONIAAh OOKOBOW U MOJTHON MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylole KOHHYECKOH MOBEPXHOCTH, OCh U BEPILIMHA KOHWYECKOH MmoBepXHOCTU. KOHYC: OCHOBaHME M BEpIIMHA,
oOpa3ymolas 1 och; MJI0IaAb OOKOBOW U MOJHOW MOBEPXHOCTHU. Y CEUEHHBINH KOHYC: 00pa3yrolIKe U BbICOTa; OCHOBAHUS M OOKOBAsi IOBEPXHOCT.

Cdepa u map: HeHTp, paauyc, JMaMeTp; MIoLab MOBEPXHOCTH cdephl. B3aumHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K
chepe; iomaas chepsl.

N300pakeHue Tes BpallleHHUs Ha MII0CKOCTU. Pa3BépTka umHApa U KOHYyca.

KoMOuHanmu Ten BpallleHuss ¥ MHOTOTpaHHMKOB. MHOTOTrpaHHMK, ONMMCaHHBIM OKoJIo cdephl; cdepa, BOUCAHHAsE B MHOTOIPAHHUK, WM TEJO
BpAaILECHHS.

[Tonstue 00 o6béMe. OcHOBHBIE cBOiicTBa 00bEMOB Ted. Teopema 006 00BEME MPAMOYTOIBHOIO Mapajuienenunena u cieactsus u3 He€. O0bEM
WIMHApPA, KoHyca. O0BEM 1apa u mionaab cepsl.

[TonoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUTOMIAIMU MTOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEIL.

Ceuenust mMIMHIpa (MapajuleTbHO U TMEPIEHIUKYISIPHO OCH), CEYEeHHUs KOHyca (TMapajulebHOE€ OCHOBAHHUIO M IPOXOSIIee Yepe3 BEpLUIMHY),
CeueHus mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockoctd M B npocTpaHcTBe. CI0KEHUE M BBIUMTAHME BEKTOPOB. YMHOKEHHME BEKTOpAa Ha 4ducio. PasnokeHune BekTopa Mo TpEM
HEKOMIUIaHApHbIM BekTopam. [IpaBuino napamienenumnena. Pemenne 3aaa4, CBSI3aHHBIX C IPUMEHEHHUEM MPAaBWII JEUCTBUM ¢ BEKTOpaMu. [IpsMoyronpHas
cucTeMa KoopauHat B npoctpaHcTBe. KoopauHarel BekTopa. IIpocreiimne 3a1aun B KoopAuHaTax. Yrosl Mexay BekropaMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. BbI4KCIIEHNE YIIIOB MEKY NPSAMBIMU U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJ IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

IIVIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBbI y4eOHOTO mpeamera «MaTeMaTHKa» XapaKTepUu3yIOTCs:

I'paiknanckoe BocnnuTaHue:

Cc(OPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIMH 00YyUYaIONIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIeCcTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (HYHKIIMOHMPOBAHHS PA3IHUHBIX CTPYKTYp, ABICHUH, MPOLEIYp IPasKJAaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHHEM
B3alMO/JICIICTBOBATD C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U Ha3HAUECHUEM.

IIarpunoTnyeckoe BOCIMTaHUE:

C(OPMHPOBAHHOCTHIO POCCHUICKON T'Pa)XIaHCKOW MACHTUYHOCTH, YBAKECHHS K MPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOLLIEHUEM K JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUICKONM MAaTeMaTUYECKOW LIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTHXKEHHUM B IPYIUX HAyKax,
TEXHOJIOTHUSIX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapona; c(hopMHUpPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHHS, STUYECKOIO MOBEACHUS, CBSI3aHHOTO C
MPAKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HaYKU U JeSTeIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOWYMBOIO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHMX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/]ad, peIIeHUH, paccyXJIeHHl;
BOCIIPUMMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJ0B HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHI0 YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAaHUS B MHTEpecax 370pOoBOro U 0e3omacHOro obpasa *KHU3HU, OTBETCTBEHHOTO
OTHOILIEHMS K CBOEMY 370pPOBBIO (370pOBOE NMUTaHKE, COANTaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryyisipHas (pu3nyeckas akTUBHOCTB); (PU3HUECKOTO
COBEPILIECHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AESITEIBHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZYy, OCO3HAHHEM I[EHHOCTH TPYAOIIOOMS; HHTEPECOM K paziu4HbIM chepaM NpodhecCHOHATBbHON N1eATeNbHOCTH, CBA3aHHBIM C
MaTeMaTHKOW M e€ MPUIIOKEHUSIMHU, YMEHHUEM COBEpILAaTh OCO3HAHHBIN BBIOOp Oynyieil mpodeccun U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHbI;
TOTOBHOCTBIO U CIOCOOHOCTBbIO K MaTeMaTH4YeCKOMY O0pa30BaHUI0O M CaMOOOPA30BaHMIO HAa MPOTSHKEHUM BCEH JKUM3HM;, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU PAKTUYECKUX 3a]a4 MATEMAaTUYECKOM HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUe:



C()OPMHUPOBAHHOCTBIO HKOJOTHYECKON KYNIbTYphbl, IOHUMAHUEM BIMSHUSA COLUAIBHO-3KOHOMUYECKUX IPOLECCOB HAa COCTOSIHME HPUPOJHON U
COILIMAJIEHOW CPEeIbl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOoOIIeM; OpueHTalel Ha MPUMEHEHNE MaTeMaTUYeCKIX 3HAHUN JJIS1 peIICHUs
3aJa4d B 00JIACTH OKPY’KaIOLIEH cpe/ibl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCIIEICTBHUH Ul OKPY’KaroLIel Cpebl.

IleHHOCTH HAYYHOT'O TO3HAHMS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH U OOIIECTBEHHON MPAKTHUKH, MOHMMaHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl UelIoBEUECKOM AesTeNbHOCTH, 3TAloB €€ pa3BUTUS U 3HAUUMOCTH Ul PAa3BUTHUS LIMBUIM3ALUY; OBIAJCHUEM S3bIKOM
MaTEeMaTUKd M MAaTeMaTU4YEeCKOW KyJIbTYpOH KakK CpEeACTBOM IIO3HAHMS MMpA; TOTOBHOCTBIO OCYIIECTBISATH IPOEKTHYIO M HCCIEN0BATENIbCKYIO
NesTeIbHOCTh HHAUBUYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI
MertanpeameTHble pe3yibTaThl OCBOEHMsI IporpaMMbl ydyeOHoOro mnpenMera «MaTemaTukay XapaKTepU3YIOTCS OBJAJIEHUEM YHHUBEPCAIbHBIMU
NO3HABAMENLHBIMU OCLICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHIMU PeCYNAMUSHIMU 0eUCMEUAMU.
1) Vuueepcanvnvie noznasamensmwvie Oeiicmsus, obecneyusarom opmuposanue 6A306blX KOSHUMUBHBIX NPOYECcos o0Oyyarowuxcs (oceoenue
MemMo008 NO3HAHUS OKPYIHCAIOUje20 MUpa, NpUMeHeHUe 102ULeCKUX, UCCIe008amenbCKUX onepayuli, ymeHui pabomams ¢ uHgopmayuet).

Ba3oBble 1oruyeckue aeiicrBus:

® BBIIBIIATH M XapaKTE€PU30BaTh CYILIECTBECHHbIE IPU3HAKU MATEMAaTUYECKUX OOBbEKTOB, MOHATUN, OTHOLIEHUN MEXy HOHATUAMU; (OPMYJIHPOBATH
OTIpENIeJICHUs] TIOHSATHH; YCTaHABIMBATh CYIIECTBEHHBIM NpPU3HAK KiacCH()UKALMU, OCHOBAaHHS IJIsi OOOOIICHUS W CPaBHEHUS, KPUTECPHUH
IIPOBOAMMOIO aHAJIN3a;

® BOCHPMHMMATH, (POPMYIHPOBATH W MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPAUTENIbHbIE W OTpPULIATENIbHbIC, €IMHUYHbIC, YAaCTHbIE M OOIIHuE;
YCIIOBHBIE;

® BBIIBIIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUMs B (pakTax, TaHHBIX, HAOIMIONEHUSAX U YTBEPXKACHUAX; MpeaIaraTh
KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JIeN1aTh BBIBOJIbI C CIIOJB30BAHNEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKACHUHM (IpsMble MU OT MPOTUBHOIO), BHICTpAaUBaTh apryMEHTAIUIO,
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

e BBIOMpaTh CrOCOO pemeHus y4eOHOM 3ahauu (CpaBHMBATh HECKOJIBKO BapUaHTOB pEIICHUs, BBIOMpaTh HambOosee MOAXOAALUIMHA ¢ Y4ETOM
CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckme 1eicTBUA:

® UCMOJB30BaTh BOMPOCH! KaK MCCIIEAOBATENLCKUN HHCTPYMEHT MO3HAHUS; (POPMYIMPOBATH BOMPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE, PpodIemy,
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (POPMUPOBATH TMIIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHUE;

® T[POBOJUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIA IKCHEPHUMEHT, HCCIEJIOBAaHHE IO YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4YecKOro OObeKTa,
SIBJICHUSI, IPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBICHUSIMH, IPOLIECCaMH;



CaMOCTOSATCIIbHO (bOpMYJ'II/IPOBaTB 0606H_IGHI/I5[ U BBIBOABI II0 PpE3yJbTaTaM HpOBeI[éHHOFO Ha6J'IIOI[eHI/I${, HcciaecaoBaHus, OLCHHUBATH
AOCTOBCPHOCTD ITOJTYYCHHBIX PE3YyJIbTATOB, BLIBOAOB U O606H.[€HI/II7I;

MMPOTrHO3UPOBATH BO3BMOXKXHOC Pa3BUTUC MTPOLECCA, a TAKIKE BbIABUT'ATb MMPCAITIOJIOKCHUA O €T0 PAa3BUTUN B HOBBIX YCJIIOBUAX.

Paborta ¢ undopmanmeii:

BBISBJIAATH I[e(l)I/II_[I/ITBI I/IH(l)OpMaI_II/II/I, JaHHBIX, H606XOI[I/IMBIX JJIs1 OTBETA HAa BOIIPOC U IJIA PCIICHUSA 3a1a4u,
BBI6I/IpaTB HH(bOpMaL[I/II-O U3 HCTOYHHUKOB Ppa3JIMYHBIX THIIOB, AHAJIMU3HUPOBATL, CUCTCMATU3UPOBATL W HHTCPIIPCTHPOBATDH I/IH(i)OpMaLII/IIO
Pa3JIMIHBIX BUOOB U (bOpM IpCaACTaBJICHU A,

CTPYKTYpUPOBATh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IHMUHBIX (POpPMax, WILTIOCTPUPOBATH rPaUIECKH;
OLIEHUBATh HAAEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OelicmEUsl, 06eCneuusarom cHopmMupo8aHHoCns COYUAIbHbIX HABLIKOG 00YVUAIOUWUXCHL.
Oomenmne:

BOCIIpUHUMATH U q)OpMYJII/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMU U LCIIAMU O6HI€HI/I$I; SICHO, TOYHO, I'PAaMOTHO BbIpaKaTb CBOIO TOYKY
3peHus B yCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 110 X0y PELIEHUs 3ajaul, KOMMEHTUPOBATh I10JIY4EHHBIN pPe3yJIbTarT;

B XOJie 00CYXJIeHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMOU TEMbI, MPOOJIEMBI, pelIaeMoi 3a7auu, BbICKa3bIBaTh UJEH, HALIEJICHHbIE Ha
IIOMCK PCHICHUSA,; CONIOCTABIATL CBOU CYKACHUSA C CYKACHUAMU JPYIUX YUACTHHUKOB AWAJIOra, O6Hap}I)KI/IBaTI) pasiiniuec U CXo4CTBO HO3HHHfI; B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

NPpCACTABIATE PE3YJIbTAThl PCHICHUA 3adavdu, SKCIICPUMCHTA, MCCICAOBAHUA, MNPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI) (1)0pMaT BBICTYILJICHUSA C
y4€TOM 3a/1a4 MPE3eHTALNN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyannuecTBo:

MMOHUMATh Y UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAaHAHOW U WHIMBUIYAIbHOW PaOOTHI MPU PEIICHUHU YUYeOHBIX 3a/1a4; TPUHUMATH 11€]h COBMECTHOU
NEeSTeTbHOCTH, TUTAHUPOBATH OPTaHU3AIIMI0 COBMECTHOUM PabOThI, paclpeesiaTh BUIbI padOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIECC U PE3YIhTAT
paboThl; 060011aTF MHEHHSI HECKOJIBKUX JFOJICH;

y4acTBOBATh B IPYMNIOBHIX (opMax padboThl (00CYXIeHUs, 0OMEH MHEHUM, «MO3TOBBIC IITYPMbD» U WHBIE); BHIMIOJHATH CBOIO YacTh paOOTHI U
KOOPJAMHHUPOBATH CBOU ACHCTBUSA C APYTMMH YJieHAMH KOMAaH]IbI; OIICHMBATh KAauyeCTBO CBOETO BKJIaJla B OOMIMNA MPOAYKT IO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YVuueepcanvuvie pecynsmugnsle oeiicmeus, 0becneuusaiom Gopmuposanue CMblci08blX YCMAHOBOK U ICUSHEHHBIX HABIKO8 TUUHOCMU.
Camoopranu3anmus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4M, BHIOMPATh CIOcOo0 peleHus ¢ y4€TOM UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHU ¢ yuéTOM HOBOM MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKaMU IM03HABaTEILHOM pe(i).]'IeKCI/II/I KaK OCO3HaHUs COBCPITACMBIX )I@flCTBI/If/i U MBICJIMTCIBHBIX ITPOLECCOB, WX PE3YJIbTATOB,
BJIaJCTh criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpoLecCa U PE3yJibTaTa pCHICHUA MaTeMaTU4eCKOH 3aJa4u,
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® I[IPEABHUJCTh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTh IIPHU PEUICHUM 3aJayd, BHOCUTh KOPPEKTUBBI B JIECATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JaHHBIX, HAHACHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBUE pe3yJbTaTa LEIN U YCIOBUSAM, OOBSICHATh MPUUUHBI JOCTHXKCHHUS WJIM HEIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH,
HaXOJUTh OMIHOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPHU PELICHUH T'€OMETPUUECKUX 3aj1au.

OnepupoBath NOHATUAMU: APAJLIEIbHOCT U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TIOCKOCTEH.

KnaccuunupoBars B3aMMHOE pacio0kKeHNUe NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHITUSAMMU: ABYTPAHHBIN yroJl, TpaHy JBYTPAHHOIO YIJa, pedpo ABYTPaHHOIO yria; JMHEHHBINA Yros ABYTpaHHOIO YIJia; rpajycHas
Mepa JIBYTpaHHOTO yrja.

OnepupoBatrh MOHATUSAMH: MHOI'OIPAHHUK, BBITYKJIbIM U HEBBITYKJIbI MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPAaBUJIbHBIII MHOIOIPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (IUpaMU/1a; IpU3Ma, PSMOYTOJIbHbIN HapajieNenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHWS Uil KiacCH(UKAauuu (BBIMYKIBIE W HEBBITYKIIBIE MHOTOTPAHHUKHW; MPaBUIIbHbIC
MHOT'OI'PaHHUKH; NIPSIMbIE U HAKJIOHHBIE PU3MBI, TapaJlIeIeIUIIE bl ).

OnepupoBath NOHATHAMU: CEKYIIas NIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYECHUH, UCIIOIB3YsI METO] CIIE/IOB.

Crpouth ceyeHUs: MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHSATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUA
CBepXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYUH MO OOpas3laM WU ajJrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJIMTUYECKHE METONbI MpHU
pELIEHNN CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJad HA BBIYMCIIEHHUE PACCTOSHHUN MEXIY ABYMs TOUKAMM, OT TOYKU 10 NPSAMOM, OT TOYKH JI0 IJIOCKOCTH,
MEX/1y CKPELIMBAIOIIUMUCS IPSIMBIMU.

Pemate 3aaun Ha HaxOXJIEHHE T'€OMETPUUECKUX BEIMYUH MO 0o0pa3laM WIM aJropuTMaM, IpUMEHssl U3BECTHbIE aHAJUTUYECKHE METOMbI MpH
pELIeHNN CTaHJApTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIJIOB MEX]Y CKPEIIMBAIOIIMMUCA HPSIMBIMU, MEXAY NMPSAMOM U IIIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U IIIOLIAIM TTOBEPXHOCTEN MHOTOTPaHHUKOB (TMpU3Ma, MUpaMKia) ¢ IpuMeHeHHeM (GOpPMYJT; BBIYUCIATH COOTHOIICHUS MEXY
TUIOIIASIMH [TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATHSAMH: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh U TUNIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPHI.

W3BnekaTsb, mpeoOpa3oBbIBATh U HHTEPIIPETUPOBATh HMH(OPMAIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YepTekKax
U PUCYHKAaX.
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[TpumenaATh reoMeTpudeckue (axkThl IS PELICHUS CTEPEOMETPHYECKUX 33/ad, MPEANOIaraloniX HECKOJIBKO IIaroB PELICHUs, €CIH YCIOBHS
pUMEHEHHS 33J]aHbl B ABHOH (popme.

[TpumeHsATh MpocTeiIe IPOrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUIECKUX 3a1ad.

[TpuBOAUTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOE U JKU3HU, PACIIO3HABATh MTPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHATH MONyYeHHbIE 3HAHWS HA NPAKTUKE: aHAJIM3UPOBATh pEajbHbIC CUTYAllMHM W NPUMEHSTHh W3YyYCHHBIC IMOHATHS B IPOLECCE MOUCKA
peLIeHus] MaTeMaTHIeCKH ChopMyITMPOBAHHOM MPOOIEMBI, MOJCITUPOBATH PEAILHBIC CUTYAI[MH HA S3bIKE TEOMETPHUH, UCCIEA0BATh MOCTPOCHHBIC MOACIH
C MCIIOJIb30BAaHHEM F€OMETPUUECKUX TOHATHI U TEOpeM, anmapaTa ajareOphl; pelaTh IpakTHIeCKUEe 3ajauu, CBSI3aHHBIE C HAXOXKICHUEM IeOMETPHIECKUX
BEJINYNH.

11 KJIACC

OnepupoBaTh MOHATUAMU: LMIMHAPUYECKAs MOBEPXHOCTb, 00pa3yrolue LMJINHAPHUUECKOW MOBEPXHOCTH; LMIMHJP; KOHUYECKas MOBEPXHOCTb,
o0pa3yromnme KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepruuecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (LMIMHADP, KOHYC, cdepa u map).

OOBSACHATH CIOCOOBI MOTYYSHHUS TEJT BPAILICHHUS.

Krnaccuduuupopars B3auMHOE pacroiokeHue chepsl U IIIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOMH CETMEHT, OCHOBAHWE CETMEHTA, BBHICOTA CETMEHTA; IApOBOW CJIOH, OCHOBAaHHME IIAPOBOTO CIIOS, BBICOTA
IIapPOBOT'O CJIOS; IIAPOBOM CEKTOP.

Bbrauciiate 00bEMBI 1 TUTOIAAM TOBEPXHOCTEH TN BpAIICHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHUEM (HOpMyII.

OnepupoBaTh MOHATHAMU: MHOTOTPaHHUK, BIMCAaHHBIA B cdepy M ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TeJO
BpAICHHS.

BBIUuCIIATE COOTHOIIEHHS MEXTY TUIOIMIASIMU TOBEPXHOCTEH U 00bEMaMHU MOIOOHBIX TE.

N300paxkaTh n3ydaeMbie GUTYPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHUsl.

W3BnexaTh, HHTEPIPETUPOBATH U TPEOOPa30BHIBATh HH(OOPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTypax, IPEACTABICHHYIO Ha YepTekKax
U pucyHkax.OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIONHATE IEHCTBUSL CIOXKEHUST BEKTOPOB, BBIYMUTAHUS BEKTOPOB W YMHOXXGHHS BEKTOpa Ha YHUCIO, OOBSICHATh, KaKUMH CBOWCTBAMH OHHU
obnanarot.IIpuMensaTe mpaBwio napajuienenumnena. OnepupoBaTh MOHATUAMU: JEKapTOBBI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YTOJI MEXKAY BEKTOPAMH, CKAIIIPHOE TMPOU3BEICHIE BEKTOPOB, KOJUTHHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB U MIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXy BEKTOpAaMH, CKaJSIpPHOE MTPOU3BEACHUE, PACKIIAIbIBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B IEKApTOBOM CHCTEME KOOPAMHAT.

[TpumensTh TeomeTpuueckue (PakThl Ui pEHIeHUs CTEPEOMETPHUYECKUX 3a/ad, MPEAIOIarafollnX HECKOJIBKO IIaroB pEIICHUs, €CII YCIOBUS
NPUMEHEHMS 33aJJaHbl B IBHOH (opme.

Pemrate mpocreiimme reoMeTpudeckre 3a1aqi Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/Ia.
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Pemate 3amaun Ha J10Ka3aTeIbCTBO MAaTEMaTHMYECKUX OTHOILEHMH M HAXOXJIEHUE I'€OMETPHUYECKHUX BEIMYUH [0 00pa3uaM WM alropuTMam,
IIPUMEHSISI U3BECTHBIE METO/IBI ITPU PELICHUN CTaHAAPTHBIX MATEMAaTUUYECKUX 3a/1a4.

[TpuMeHsTH NpocTeiire NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PELLIEHUH CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoIUTE IpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB FEOMETPUH B UCKYCCTBE.

[IpuMeHsTh NONy4YEHHbIE 3HAHUS HA IPAKTUKE: aHAIW3UPOBATh pEajbHbIE CUTYallUd M INPUMEHSATh M3YUYECHHBIE MOHATUS B IIPOLIECCE ITOMCKA
peleHHsl MaTeMaTHYeCKH COPMYJIMPOBAHHON MTPOOJIEMBI, MOJEIUPOBATh PEAJIbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BAaTh IOCTPOEHHBIE MOEIH
C MCIIOJIb30BAaHHEM I€OMETPUYECKUX TIOHATHIA U TEOpeM, anmapara ajareOpsl; pemaTh IpakTHYeCKHUe 3a/1a4i, CBA3aHHbIE C HAXOXKICHUEM T'€OMETPHUECKIX
BEJIMYUH.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Kontponbuste  TIpakTiueckue (uu¢posbIe)
n/m NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
1 BBeneHue B cTepeoMeTpuio 10
2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannensHOCTh MPSMBIX M TUIOCKOCTEH
3 HepneHI[mEyns{pHocn) IPSMBIX U 12
IIOCKOCTEHN
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1
5 MHoOrorpasHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KJTACC |
| KosinuecTBo 4acos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3/esioB U TeEM KoHTpobHbie ‘ lpaxruueckne  (WM(pOBLIE)
NporpamMmmaol Bcero
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl

11



12

1 Tena BpameHus 12

2 OO0bEMBI TEN 5

3 BekTopbl 1 KOOpMHATHI B POCTPAHCTBE 10

4 [ToBTOpEHME, 0606H16HI:I€, 7
CUCTeMAaTH3AIIHsI 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

12




IHOYPOYHOE IIVNTAHUPOBAHHUE

13

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Jara uudgposbie
U3y4YeHust o0pa3oBaTe/IbHbIE
Ne
u/n Tema ypoka Beero Kounrpoabusie IIpakruueckue pecypee!
padoThI padoThI
IIo DakTH
IJIaHy
YecKH
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMas, POIII
1 IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuiia n3obpaxeHus Ha 1
PUCYHKaX: M300paKeHHs IIOCKOCTEH, MapalIelbHbIX https://resh.edu.ru/
psSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
POIII
5 [onsaTus: mepecekaronuecs MIOCKOCTH, 1
niepeceKarommecs npsmasi v II0CKOCTh https://resh.edu.ru/
POIII
3 [onsaTus: mepecekaronmecs MmIOCKOCTH, 1 httos://resh.edu.ru/
nepeceKaroIuecs npsiMast v IIoCKoCTh lips:/iresh.edu.ru
3HAaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe POIII
4 MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MMPOEKIIMOHHBIX 1 https://resh.edu.ru/
yepTexax
POIII
HauanbHble cBefieHHs 0 KyOe U mupaMuje, ux
5 . 1 https://resh.edu.ru/
pa3Béptku u Mozaen. CedeHnss MHOTOTPaHHHKOB
POIII
HauanpHble cBeZieHNs 0 KyOe U UpaMHue, ux
6 1 https://resh.edu.ru/

pa3BépTKI/I n MOACIIHN. CeueHns MHOT'OI'PpaHHUKOB

13
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[TonaTue 06 akCHOMAaTUYECKOM MTOCTPOCHUH

POII

7 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUH U CIEJCTBUSA https://resh.edu.ru/
U3 HUX
[TonsiTHe 06 aKCHOMATHUYECKOM MMOCTPOCHUH POIII
8 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIECACTBUSL https://resh.edu.ru/
U3 HUX
[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH POIII
9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUHU U CIEJCTBUSA https://resh.edu.ru/
U3 HUX
[TonsaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH POII
10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U CIEJCTBUSA https://resh.edu.ru/
U3 HUX
B3anmMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE: POII
11 nepeceKaroIIrecs, napauieibHbIe U https://resh.edu.ru/
CKpELIUBAOIIHECS MPSIMbIE
[TapamienbsHOCTE NPAMBIX U IIJIOCKOCTEN B POIII
12 IPOCTPaHCTBE: MapajljiesbHbIe MPsMbIE B https://resh.edu.ru/
MIPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSAMBIX
. PO
[TapamienbsHOCTE NPAMBIX U IIJIOCKOCTEN B
13 I i . https://resh.edu.ru/
poctpanctie: [lapannenbHOCTh NPSAMOM U TNIOCKOCTH
PO
14 VYrasl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM https://resh.edu.ru/
PolI
15 Y103 MeXIy IPSIMBIMU B TIPOCTPAHCTBE https://resh.edu.ru/
PO
16 VYros MeXIy NPSIMBIMU B TIPOCTPAHCTBE https://resh.edu.ru/

14
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[TapamienbHOCTD IIIOCKOCTEN: apasuleiIbHbIE

POII

17 10CKOCTH https://resh.edu.ru/
POIII
18 CaoiicTBa napayyIeIbHBIX MIOCKOCTEH https://resh.edu.ru/
. POIII
19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPBI HA httos://resh.edu.ru/
TUTOCKOCTH: TETPadIp, KyO, mapaiesieuIe]] pS.//Tesh.edu.ru
POII
20 [TocTpoenue ceueHmit https://resh.edu.ru/
POII
21 [Toctpoenue ceueHuit https://resh.edu.ru/
KonTpomabnas padbora no teme "IIpsimble 1 mi1ocKoCTH POIII
22 B nipocTpaHcTBe. [lapamienbHOCTh MPSIMBIX U https://resh.edu.ru/
IJIOCKOCTEN"
[IepnieHAMKYIAPHOCTD NPAMON U MIJIOCKOCTH: PO
23 NEPIIEHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE hitps://resh.edu.ru/
[Ipsimble napasuienbHble U NEPIEHIUKYISIPHBIE K PO
24 TOCKOCTH https://resh.edu.ru/
[Ipsimble napasuienpHble U NEPIIEHINKYIISIPHBIE K POl
25 1OCKOCTH https://resh.edu.ru/
POII
26 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH https://resh.edu.ru/

15
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POl
27 [Ipr3Hak nepneHIuKyJIIpHOCTH IPSIMOM U IJIOCKOCTH https://resh.edu.ru/
PolI
28 Teopema 0 IpsAMON NEPIIEHAUKYISIPHOM IIIIOCKOCTH https://resh.edu.ru/
PolI
29 TeopeMa o0 psiIMOii EPIIEHANKYISIPHOU INTIOCKOCTH https://resh.edu.ru/
PolI
30 TeopeMa 0 IpsIMOii EPIIEHAUKYISIPHON IITIOCKOCTH https://resh.edu.ru/
. PolI
31 [lepnieHaAuKyYsIp M HAKIOHHBIE: PACCTOSTHUE OT TOYKHU httos://resh.edu.ru/
JI0 TIOCKOCTH, PACCTOSIHUE OT IPSIMOM J10 TNIOCKOCTH ps-//Tesh.edu. il
. PolI
32 [IepnienauKymsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUKHU httos://resh.edu.ru/
JIO TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TNIOCKOCTH pS./ITesn.edu.ru
. PO
33 [lepnienaAuKymsip M HAKIOHHBIE: PACCTOSTHUE OT TOYKH httos://resh.edu.ru/
JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 INIOCKOCTH pS-/iTesh.eau.ru
. PO
34 [lepnienauKysip ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH httos://resh.edu.ru/
JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 INIOCKOCTH ps-//Tesh.edu. i
. o PolI
35 VYTrael B IPOCTPAHCTBE: YO MEXAY NPSIMON U _
IOCKOCTEIO https://resh.edu.ru/
PO
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO yIiia https://resh.edu.ru/

16
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POII
37 JIByrpaHHbI{ yToJ, JMHEHHBIA YroJl JBYTPaHHOIO yIJia https://resh.edu.ru/
[IepnieHIMKYIAPHOCTD INIOCKOCTEN: IPU3HAK POl
38 NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN https://resh.edu.ru/
. POIII
39 [lepneHIMKyYISIPHOCTD MJIOCKOCTEN: IIPU3HAK httos://resh.edu.ru/
NEPIEHANKYJIIPHOCTH ABYX IIIOCKOCTEN ps./ITesh.edu.ru
[IepnieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK PO
40 NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN hitps://resh.edu.ru/
POII
41 Teopema o TpEX mepreHANKYIAPAx https://resh.edu.ru/
POIII
42 Teopema o Tpéx meprneHANKYIIpax https://resh.edu.ru/
POIII
43 Teopema o TpEX mepreHANKYIIIpax https://resh.edu.ru/
KonTponbHas pabota no Temam POIII
44 "IleprnieHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" 1 https://resh.edu.ru/
"Vl MeXAY IPSAMBIMU U INIOCKOCTAMHU"
[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI POIII
45 MHOTOTPaHHHKA, BHITYKJIBIE ¥ HEBBITTYKIIBIE https://resh.edu.ru/
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA
[Ipu3ma: Nn-yronsHas Npu3Ma; rpaHd U OCHOBAHMS POII
46 IPU3MBI; TIPsIMast U HAKJIOHHAs! IPU3MBI; OOKOBas U https://resh.edu.ru/

ITOJIHASI TOBEPXHOCTh MPHU3MBbI

17
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POl

[Tapamienenunen, IpsIMOYIOJIbHBIN NAPAIIICIICIIUIIE] _

47 U ero CBONCTRA https://resh.edu.ru/
IInpamua: N-yrojapHas nUpaMuia, IpaHy U PolI

48 OCHOBaHHUE MUPaMUIbL, OOKOBas U MOJTHAS ) https://resh.edu.ru/
MIOBEPXHOCTh NMUPAMU/bI; IPABUIIbHAS U yCEUEHHAS
nupaMuaa
[IpaBHIIbHBIE MHOTOIPAaHHMKU: ITIOHATUE IPABUIIBHOTO POIII

49 MHOT'OIPAHHMKA; [TPaBUJIbHAS [IPU3Ma U NIPABUIIbHAS https://resh.edu.ru/
npamMua; IpaBuibHas TPEYrojbHas NUpaMUIa U
MPAaBUIBHBIN TeTpadIp; KyO
[Ipencrasienue o NpaBUIBHBIX MHOTOTPAHHUKAX: POLI

50 https://resh.edu.ru/
OKTasp, JOJEKA3 AP U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS POIII

51 OTHOCHUTEIIBHO TOYKH, NIPSIMOM, IIIOCKOCTH. DJIEMEHTBI https://resh.edu.ru/
CUMMETPHUH B MHpaMUJaX, apajuiejJenuneaax,
MPaBUIIbHBIX MHOTOTPaHHUKAX

52 Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, PSU_F
JMATOHAIH, YTITBI https://resh.edu.ru/
[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM POIII

53 MMOBEPXHOCTH MPSAMON NPHU3MBI, IIJIOIIab OCHOBAHUI, https://resh.edu.ru/
TeopeMa 0 GOKOBOM MOBEPXHOCTH MPSIMON MPU3MBbI
[Tnomaas GOKOBOM MOBEPXHOCTH U MIOBEPXHOCTH POIII

54 MPaBUJILHOM MUPAMHJIBI, TEOPEMA O TIIOMIAIA OOKOBOM https://resh.edu.ru/
[IOBEPXHOCTU YCEUEHHOU MTUPAMUIBI

POIII
55 KonTpomnpHas pabota no Teme "MHoOrorpaHHuKm" https://resh.edu.ru/

18
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POIII
56 [MonsiTre 06 00BEME https://resh.edu.ru/
POIII
57 O0BEM TTHPaMUIBI https://resh.edu.ru/
POIII
58 O0BEM nupamuIbI https://resh.edu.ru/
POII
59 O0BEM nupamu bl https://resh.edu.ru/
POII
60 O0BEM nupamuIbI https://resh.edu.ru/
POIII
61 OO0BEM MpU3MBI https://resh.edu.ru/
POII
62 OO0BEM MpU3MBI https://resh.edu.ru/
POII
63 O0BEM MPHU3MBI https://resh.edu.ru/
K 0 "O0BE PoLL
64 OHTPOJIbHAS pa "oTa o Teme "OObEMBI https://resh.edu.ru/
MHOTOTPaHHUKOB
II 6006 3HAHUU PoLl
65 OBTOpEHHE, 0000IIEHIE CHCTEMATH3AIUSI 3SHAHUI. https://resh.edu.ru/

HOCTpOCHI/IC CE4YEHHUI B MHOT OI'paHHUKC

19
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[ToBTOpeHue, 06001IeHNE cCTeMaTH3allks 3HAHUH.
Brrunciienue paccTosHHU: MEXKYy ABYMS TOYKAMU, OT

POIII
https://resh.edu.ru/

66 TOYKH 10 MPSAMOH, OT TOUKH 0 TUNIOCKOCTH, MEXTY .
CKPCIIUBAOIHUMUCA ITPAMBIMU
POIII
67 HTorosast KOHTpOJIbHAst paboTa 1 https://resh.edu.ru/
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS 3HAHHHA. POIII
68 Bbruucienue yrioB: MexX,ly CKpeLMBaOIIIMUCS 1 https://resh.edu.ru/
IPSAMBIMH, MEXY IIPSIMOU U INIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YIJIOB MEX/y IJIOCKOCTSAMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

20
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11 KIIACC
KoanuecTBo yacoB
HaTa nsydenns DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka
/i yp Beero KonTpoabubie IlpakTnueckue 0Bpa3oBATETBHbIC
padoThI padoTshI ITo dakTu pecypesI
IUIAHY
YeCKHU
Cdepa u map: ueHTp, paauyc, Iuamerp; IIomab POl
1 . > > > 1 .
TTOBepXHOCTH Chepbi https://resh.edu.ru/
PoII
5 B3anMHoe pacnonoxxenue cepbl U TIIOCKOCTH; 1 httos://resh.edu.ru/
KacaTeibHasl INIOCKOCTh K cepe; mIomaas cepbl ps.//resn.edu.r
PoII
Nzob6paxenue chepsr, mapa Ha maockoctu. CedeHust
3 . 1 https://resh.edu.ru/
pa
[Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolre POl
4 LWIMHAPUYECKON TOBEPXHOCTH, OCh 1 https://resh.edu.ru/
HAJTUHIPUYECKON MMOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBast MOBEPXHOCTbD, POII
5 o0pa3ymollas 1 0Ch; MIO0MAaAb OOKOBOM U OTHOM 1 https://resh.edu.ru/
MMOBEPXHOCTH
N300pakeHre HuIMHApa Ha IIOCKoCTH. Pa3BépTka PoII
6 nunuHapa. Cedenus MMHIpa (TUIOCKOCTHIO, 1 https://resh.edu.ru/
napajuieIbHON WIN MEePIEHIUKYISIPHOU OCH
AJTUHIPA)
Konunyeckas moBepXxHOCTb, 00pa3yrolre KOHNYECKOM POII
7 MMOBEPXHOCTHU, OCh M BEPILIMHA KOHUYECKOU 1 https://resh.edu.ru/

MMOBEPXHOCTH

21
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Konyc: ocHoBaHMe 1 BepmnHa, 00pa3yromas 1 och;

PoOII

8 TJI0IAIb OOKOBOM M MOJHOM MMOBEPXHOCTH https://resh.edu.ru/
Y cedéHHBIN KOHYC: 00pa3yIoIue U BHICOTA; POl
9 OCHOBaHHS U OOKOBas IOBEPXHOCTh https://resh.edu.ru/
N300paxeHune KoHyca Ha TI0CKOCTH. Pa3BépTka POII
10 konyca. CeueHus KoHyca (IIJIOCKOCTHIO, https://resh.edu.ru/
MapajuIeIbHON OCHOBAHMIO, U TJIOCKOCTBIO,
MIPOXOISIICH Yepe3 BEpIINHY)
POII
11 KomOuHamums Ten BpalieHus: 1 MHOTOIPaHHUKOB https://resh.edu.ru/
. POII
12 MHororpaHHuK, ONMCaHHBIA 0K0JI0 cepshl; chepa, httos://resh.edu.ru/
BIIMCAaHHAsl B MHOTOTPAHHUK HJTU B TEJIO BPAIICHHS ps.//resh.edu.ru
[TonsiTue 06 06bEMe. OCHOBHBIE CBOKCTBA 00BEMOB POl
13 Ter https://resh.edu.ru/
POII
14 OObEM MIUHIPA, KOHYCA https://resh.edu.ru/
POII
15 O0BEM mapa u wiommaas chepbl https://resh.edu.ru/
[TonoOuebIe Tena B mpoctpancTBe. COOTHOIICHUS PO
16 MEX 1y TUIOIIAIMHU TTOBEPXHOCTEH, 00bEMaMu https://resh.edu.ru/
MOAOOHBIX TE
17 Konrtponsnas padora no remam "Tena Bpamenus" u PoOII

"O6bembl Ten"

22



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

23

https://resh.edu.ru/

POII
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE https://resh.edu.ru/
POII
19 CnosxeHue ¥ BRIUUTAaHUE BEKTOPOB https://resh.edu.ru/
POII
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 https://resh.edu.ru/
Paznoxxenue BekTopa 1o TpémM HEKOMIUIaHAPHBIM POII
21 BekTopaM. [IpaBwiio napannenenunena https://resh.edu.ru/
POII
29 Pemenue 3aiay, cB3aHHBIX C IPUMEHEHUEM TTPABUII httos://resh.edu.ru/
JEWCTBUI C BEKTOpaMHU ps./iresn.edu.ru
[IpssMoyronbHas cucTeMa KOOpANHAT B IPOCTPAHCTBE. PoII
23 Koopaunatsl BekTopa. [Ipocreiimme 3agaun B https://resh.edu.ru/
KOOpJMHATAX
VYron mexay BekTopamu. CKalsipHOE MPOU3BEICHHE POl
24 BeKTOPOB https://resh.edu.ru/
POIII
25 Brrunciienne yrioB Mexay NpSAMbIMHU U TIJIOCKOCTAMU https://resh.edu.ru/
KoopanuatHO-BEKTOPHBII METOJI IPU PELLICHUN POI
26 FeOMETPHYECKHX 3124 https://resh.edu.ru/
27 KonTponbnas pabota no Teme "BekTopsl u PoOII

23



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

KOOPJMHATHI B MPOCTpaHCTBE"

https://resh.edu.ru/

[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AINS 3HAHUM.

PoOII

28 OcHoBHbIE QUTYPEI, (PAKTHI, TEOPEMBI Kypca 1 https://resh.edu.ru/
TUTAHUMETPUH
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AINS 3HAHUM. POIII
29 OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca 1 https://resh.edu.ru/
TUTAHUMETPUH
. POII
30 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. 1 httns://resh.edu.ru/
3aa4yM MJIAHUMETPUN U METO/bI UX PEILICHUs ps-//Tesh.edu.ru
. POII
31 [ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH. 1 httns://resh.edu.ru/
3aa4yy MIaHUMETPUN U METO/bI UX PEIlIeHUs ps-//Tesh.edu.ru
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUM. POII
32 OcHoBHbIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca 1 https://resh.edu.ru/
CTEpPEOMETPUU
POII
33 HTorosast KOHTpOJIbHAS paboTa 1 https://resh.edu.ru/
POII
34 [ToBTOpEeHME, 00001IEHNE U cUCTeMaTH3alusl 3HaHU ! 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

I'eomerpus. 10-11kaaccoi: y4e0. 1Jis1 001eo0pa3oBat. opranusanuu: 6a30Bblii 1 nNpogu.I.
ypoBHu JI. C. Atanacsau, B.®. byry3os, C. b. Kagomuesn u ap. 23-e uza. —M.: IlpocBemenue, 2018

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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www.edu.ru (caiit MunucrepctBa O6pa3oBanus u Hayku PD).
www.school.edu.ru(Poccutickuii 001e00pa3oBaTeaIbHbIN TOPTA).

www.pedsovet.org (Beepoccuiickuii THTepHET-TIEICOBET)

www.fipi.ru(caiit deaepaabHOr0 MHCTUTYTA MEJArOTMYSCKUX U3MEPEHHN ).
www.math.ru(Mareprer-noaiepxka yunreaeii MaTeMaTHKH ).

WWW.Mmccme.ru (cadt MoCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MaTEMaTHYECKOTO 00Pa30BaHMs).
WWW.it-N.ru (ceTb TBOPYECKUX YIUTEICH )

www.som.fsio.ru (cereBoe 0ObEeTUHEHIE METOIUCTOB)

www.eidos.ru/gournal/content.htm (Mutepher - xxypHan «itmocy).

. Www.exponenta.ru (oOpa3zoBaTesIbHbBII MAaTEMaTUYECKUIl CalT).

. www.math.ru/lib (snexTpoHHas MaTeMaTndeckasi OMOIMOTEKA).

. www.kokch.kts.ru (on-line TectupoBanue 5-11 kimacchr).

. http://teacher.fio.ru (megarorudeckas Mactepckas, ypoku B IHTepHETe 1 Ipyroe).
. WWW.UicC.Ssu.samara.ru (myreBoauTelns «B Mupe HayKu» JUIs IIKOJIBHUKOB).

. http://mega.km.ru (Merasunuknonenus Kupuina u Medoaus).

. http://www.rubricon.ru,

. http://www.encyclopedia.ru

. http://ypokmaremaruku.pd/index.php?option=com_content&view=article&id=9&Itemid=4
. POIII https://resh.edu.ru/

. https://resh.edu.ru/for-pupil
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