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IHosicuuTeNLHAA 3aNIUCKA

PaGouast mporpamMmma yue6HOTO Kypca «I eomeTpus» 6a30BOr0 YPOBHS JJIS YHAIIUXCS

10 xmacca pa3paborana Ha ocHOBe DeiepaIbHOTr0 rocy1apcTBEHHOT0 00pa30BaTEILHOTO
CTaHJapTa CPEIHETO OOIIEro 0Opa30BaHuUsI C YI€TOM y4eOHOTO IJIaHa CPETHEro 00IIero
obpazoBanust MOY «COLI Ne 64» na 2023-2024 y4eOHbIi roJ1 ¥ ¢ y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MIPEIBIBISIEMBIX K MATEMATHYECKOMY 00pa30BaHUIO, TPAJIUIIUI
poccuiickoro o0pa3oBaHusl, a TAKXKe ¢ yU€TOM (enepaabHoi padodel IporpaMMbl BOCTIUTAHHS
u QenepanbHOI pabouelt mporpammbl yaeOHOTO Kypca «['eomeTpusi».

PeaHI/I3aI_II/I$I IIporpaMmal 06€CH€‘-II/IBa€T OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUAMUM, COCTABJIIAIOIIIUMA
OCHOBY JIJISl CAMOPA3BUTHS M HEMPEPBIBHOT'O 00pa30BaHMUsI, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JIMYHOCTHOTI'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU YUAIIUXCA.

Takum oOpa3oM, ydamrecs Ha 6a30BOM yPOBHE JIOJDKHBI OCBOMTB OOIIIHE

MaTCMaTU4YCCKUEC YMCHUS, CBA3AHHBIC CO CHGI.[H(bHKOfI TCOMECTPUHN U HGOGXO[[I/IMBIG JJ151 ’JKU3HU B
COBpeMEHHOM o01iecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO OoJiee
FJIY6OKO, €CJIn B ZIaHLHeﬁHIeM BO3HHUKHET H€O6XOIII/IMOCTI) B TCOMCTPHUYCCKUX 3HAHUAX B
poeCCUOHATLHOMN IEATEILHOCTH.

OO0mas xapakTepucTUKA y4e0HOI0 npeamMera

reOMeTpI/IH — OHUH H3 BaKHEHUIITMX KOMIIOHEHTOB MaTeMaTHYECKOTO O6p330BaHI/I${, OHa H606XOI[I/IMa JUIA
nproOpeTeHNs] KOHKPETHBIX 3HAHUKA O MIPOCTPAHCTBE M MPAKTHUECKU 3HAYUMBIX YMEHUH, HOpMUPOBaHUS SA3bIKA
OITMCAHMs 00BEKTOB OKpYyKaromero Mupa, pa3BuTusd MpOCTPAHCTBECHHOI'O B006pa)KeHI/IH U UHTYyHWIIMU, MATCMATH-
YECKOM KYJIBbTYPBI U 3CTCTUYCCKOT'O BOCIIMTAHUSA YHAIIUXCA. HSY‘-IGHI/I@ TCOMCTPHUH BHOCUT BKJIaJd B Pa3BUTUC JIO-
THYCCKOI'O MBIIIJICHHSA 1 (1)OpMI/IpOBaHI/Ie IIOHATHA JO0Ka3aTCIbCTBA.
BakHOCTh y4eOHOro Kypca reOMETPHHU Ha YPOBHE CPEHEro 001iero oopa3oBaHus 00yCIOBIeHA IPaKTHYe-
CKOM 3HAUMMOCTBIO MCTAIIPEAMCTHBIX U MPECAMETHLBIX PE3YJIbTATOB 06yquI/m T'COMCTpPHUHU B HAIIPABJICHUHU
JMYHOCTHOTO pa3BUTHUS o0yuaronmxcs, GopMUpoBaHUs (PYHKIIMOHAIBHON MaTeMaTHYECKOW IPaMOTHOCTH,
HU3YUCHUA IPYTrUux y‘le6HBIX JUCITUITINH. PazBurtue Y yqalnuxcs mpaBUIIbHBIX HpeI[CTaBJ'IeHI/Iﬁ O CYIIHOCTH U
MIPOUCXO0KICHUH TEOMETPUUECKUX a0CTPaKIIUii, COOTHOIIEHUH PEATbHOTO U UJCATBHOTO, XapaKTepe OTpaxke-
HHUS MaTeMaTHYeCKOU Hay1(0171 SIBJICHUHN U MponeccoB peajJlbHOTO MUpA. Mecto reoMCTpHUU B CUCTEMC HAYK U
pOJIM MaTEMATUYECKOT0 MOJEIIMPOBAHMSI B HAYYHOM MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAaYyYHOI'O MUPOBO33pPCHUS YHAIIUXCS, a TAKIKC Ka4CCTB MBIIJICHUA, HGO6XOILI/IMLIX AJId afanTainuuu B COBpe-
MEHHOM OOIIIECTBE.

reOMeTpI/I}I ABJIACTCA OAHUM U3 0a30BBIX MMpeaAMETOB HAa YPOBHC CPCAHCTO 06]].[61"0 O6pa30BaHI/I$I, TakK
Kak o0ecreurBaeT BO3MOKHOCTH N3YUCHUA KaK AUCHHUIIINH GCTCCTBeHHO-HaquOﬁ HaITpaBJICHHOCTH, TaK U
T'YMaHUTapHOM.

Jlornueckoe MeblieHne, GopMUpyeMoe IPU U3yYeHUH 00yUYaIOIIUMHUCS TTOHATUMHBIX OCHOB T€OMET-
pyUr 1 TOCTPOCHUHU LCITIOYKHU JIOTHICCKUX YTBep)KI[eHI/Iﬁ B XOJ€ PCIICHHUA I'COMCTPUICCKHUX 3a/1a1, YMCHUC BbI-
JABUTAaThb U OIPOBEPraTh T'UIMOTE3bI HEMMOCPEACTBCHHO UCIIOJB3YOTCA ITPHU PCHICHUHN 3a/la4 €CTECCTBECHHO-
HAay4YHOI'O IMKJIa, B 4aCTHOCTH U3 KypcCa (I)I/I3I/IKI/I.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JACATENb-
HOCTH 4YCJIOBCKA. OpI/ICHTaI_II/I}I YCJIOBCKA BO BPEMCHU U ITPOCTPAHCTBEC — HCO6XOIII/IM06 YCJIOBHUEC €TO COLIH-
aJIbHOTO OBITHUS, (OpMa OTPAKEHUS OKPYKAIOIIET0 MUPA, YCIOBUE YCIEIIHOIO O3HAHKS U aKTUBHOT'O TIpe-
06p330BaHI/I$I HCﬁCTBHTCHLHOCTH. OHCpI/IpOBaHI/IC MPpOCTPAHCTBCHHBIMU 06p8.38.MI/I O6’b€,£[I/IH$ICT Pa3HbIC BUABI
yueOHOW U TPYIOBOIl 1eATEIbHOCTH, SIBISIETCS OJTHUM U3 TPO(HECCHOHATIBHO BAKHBIX KaYeCTB, TO3TOMY aKTy-
aJIbHaA 3ajjada (I)OpMHpOBaHI/IH Yy yqamuxcd InpoCTpaHCTBECHHOI'O MBIIIJICHU A, KaK pa3HOBUIHOCTH 06pa3Hor0
MBIIIJICHUS — CYIIECTBCHHOT'O KOMIIOHCHTA, B IMOJATOTOBKE K HpaKTquCKOﬁ JACATCIIBPHOCTH 110 MHOTUM
HaIlTpaBJICHUAM.

esu n3yueHust yueOHOro Kypca

Lenb ocBOeHUS mporpamMmbl yueOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00y4deHHs — 0011e00-
pa3zoBaTenbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOyUaIOIMUXCs yepe3 o0ecreueHrne BO3MOKHOCTH MpUoOpeTe-
HUSl ¥ UCIOJb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUW M JEHCTBHM, CIIEIU(PHUHBIX T€OMETPUH,
BO3MOXXHOCTH YCIEITHOT'O MPOJODKEHUST 00pa30BaHMs MO CIEIHATbHOCTSIM, HE CBS3aHHBIM C MPHKIATHBIM
UCTIOJIb30BAaHUEM F€OMETPHUH.



IIporpamma no reomeTpuu Ha 6a30BOM YpOBHE IpeHa3HAuY€Ha JUIsl OOYy4YaroIIMXCsl CPEHEH LIKOJIBI,
HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHHI HAa YPOBHE OCHOBHOTO obuiero obpasosanus. Takum oOpa-
30M, oOydaroliecs Ha 0a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHMsI, CBS3aHHBIE CO
cneun(UKoil reoMeTpuu U HeoOXOAUMBIE ISl )KU3HU B COBpeMEeHHOM oOmiectBe. Kpome 3TOro, oHM MMEoT
BO3MOXHOCTb M3y4YUTh '€OMETPHIO OoJiee TIyOOKO, €ciau B JalbHENIIEM BO3HUKHET HEOOXOAUMOCTh B I'€0-
METPUYECKUX 3HAHUAX B TPOPECCUOHATLHOMN 1EATEIbHOCTH.

JlocTHKeHHE LIeIM OCBOEHUS MPOrpaMMbl 00ECIIEUnBaAEeTCs PELICHUEM COOTBETCTBYIOIMX 3a1ad. [Tpu-
OPUTETHBIMU 33/1a4aMU OCBOEHHS Kypca «I'eomeTpumn» Ha 6a3oBoMm ypoBHe B 10 Kiacce siBiseTcs:

® (opmMupoBaHue MPEICTABICHHUSI O T€OMETPUN KaK 4acTH MHUPOBOH KYyJbTYpbl U OCO3HaHHE €€ B3au-
MOCBSI3U C OKPY>KaIOILIUM MUPOM;

® (opmMupoBaHue MpencTaBICHUs] O MHOIOIPAaHHUKAX M TEaxX BPAIIEHUS KaK O BaKHEMIIMX MaTeMa-
TUYECKUX MOJIENISX, IO3BOJIIOIINX ONUCHIBATH U U3y4aTh PAa3HbIC SBJICHUS OKPYKAIOLIETO MUPA;

® (opMupoBaHHE yMEHUs PACIO3HABATH HAa YEPTEXKAX, MOJIENAX U B pEaIbHOM MUPE MHOIOI'PaHHUKH U
TEJa BpallleHHUs;

® OBJIAJICHUE METO/IaMU PEIIECHUS 3a/1a4 Ha IIOCTPOCHUS Ha N300pakeHUSIX IIPOCTPAHCTBEHHBIX (QUTYD;

® (opMupoBaHue ymMeHHs ONEPUPOBATh OCHOBHBIMU MOHATHUSMH O MHOTOTpAaHHHMKAax M TellaX Bparle-
HUS U UX OCHOBHBIMH CBOMCTBaMU;

® OBJI3/ICHUE AJITOPUTMAaMM PEILIEHUSI OCHOBHBIX TUIIOB 3a/a4; (opMHpOBaHUE YMEHUS IPOBOAUTDH He-
CJIO’KHBIE JJOKa3aTeNIbHbIE PACCYKACHUS B X0O/I€ PELICHUs CTEPEOMETPUUECKHX 33/1a4 U 3aJjau C MPaKTHUYECKUM
COJIepIKaHUEM;

® pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 00YYaroLIuXcsi, I03HABATEIbHON aKTHB-
HOCTH, UCCIIEJIOBATEIbCKUX YMEHUI, KPUTUYHOCTH MBIIICHUS;

® (opmupoBaHue (QyHKUHMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON I'€OMETpUM: YMEHHME paclio3HaBaTb
IPOSIBJIEHUS] TEOMETPUUYECKUX MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX U
IPU U3YYEHHUH JPYIHX y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (HOopMyIUpo-
BaTh UX Ha S3bIKE TEOMETPUHU U CO3/1aBaTh FEOMETPUUECKUE MOJIEIH, IPUMEHITh OCBOCHHbBIN T€OMETPUUYECKUI
anmapar Juid peleHHs MPaKTHKO-OPUEHTUPOBAHHBIX 3ajjad, MHTEPIPETUPOBAaTh M OLICHWBATh MOJIyYEHHbIE
pe3yNbTaThl.

OTnuuuTeNbHOM 0COOEHHOCTHIO IPOTrPAMMBI SIBJISETCS BKIIIOUEHHE B KypC CTEPEOMETPUU B Hayalle ero
U3YYEHHU 3a/lay, pellaeMbIX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUS, U ONpeNeIEHHBIM 00pa3oM OpraHU30BaH-
Has paboTa HajJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIIEHUS, CTUMY-
JUPYET NPOTEKaHUE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JlalbHENIIEMY H3YUEHHIO IIPEIMETA.

[Ipennourenue oTHAETCS HATISAAHO-KOHCTPYKTUBHOMY METO/ly 00Y4€HUs, TO €CTh TEOPETHUECKUE
3HaHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh IIPEIMETHO-IIPAKTHUECKOH AedaTeabHoCcTU. PazButue npo-
CTPaHCTBEHHBIX IPEICTABJIICHNN y yJalluXcs B Kypce CTEPEOMETPUN ITPOBOAMTCS 3a CUET PEIICHNUS 3a/1a4 Ha
CO3/1aHH€ MTPOCTPAHCTBEHHBIX 00pPa30B M 3a/1a4 Ha ONEPHUPOBAHUE TPOCTPAHCTBEHHBIMU 00pazamu. Cozanue
o0pa3a MpOBOJUTCS € OMOPOH Ha HAIJIAHOCTD, @ ONEPUPOBAaHHE 00pPa30M — B YCIIOBHUSX OTBJICUEHUS OT
HarJIsiJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COepPKAHMSL.

OcHoBHBIE copepxkaTenbHble TUHUM Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«IIpsiMBIE M IUIOCKOCTH B NPOCTpPaHCTBe», «Tena BpameHus», «BEeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE.
@opMHUpOBaHUE JIOTUYECKUX YMEHUN PACIpeAesaeTcsl HE TOJIBKO MO COAEPKATEIbHBIM JUHUAM, HO U IO TO-
naM oOy4eHHsI Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus.

Coneprxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus IlpumepHoii pa-
Ooueil IporpamMMBbl, pacrpeaeiEHHBIM IO ToaM OOYYEHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIa-
JIEHUE TEOMETPUUYECKUMU MOHATUSIMHU M HaBbIKAMM OCYILECTBIISUIOCH MTOCIEA0BATENBHO U MOCTYNATENBHO, C
coOI0ICHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOUAIKCH B OOIIYI0 CHCTEMY I'€OMET-
PHUYECKUX MPEICTaBICHUNA 00yUaIOIMXCsl, paclIupsis U yriryossist e€, o0pa3ys MpovYHble MHOKECTBEHHBIE CBSI-
3.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe
B y4eOHOM 1U1aHE Ha U3YYEHHE TE€OMETPUHU OTBOAUTCS 2 y4eOHBIX yaca B HEAEII0, BCEro 3a roj o0y-
yeHus 68 yacoB nipu 34 yueOHBIX HEJEISIX.



Conep:xanue y4ye0HOro Kypca

IIpsiMbI€ ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpHuH. Touka, nmpsiMasi, INIOCKOCTh, MPOCTpaHcTBO. [lonsaTHe 06 akcnoma-
TUYECKOM ITOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CICIACTBUSA U3 HUX.

B3anMHOe pacrnosioxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUeEcs, Mapaule/IbHbIE U CKpEIBa-
romuecs npsmMsle. [lapanenbHOCTh NPAMBIX U INIOCKOCTEM B MPOCTPAHCTBE: IapajulebHbIE IPSIMBbIE B IIPO-
CTPAHCTBE; MapAJUICIIBHOCTD TPEX MPSIMBIX; MapaUIeIbHOCTh IIPSIMOM U IUNIOCKOCTU. YTJIbI C COHAIIPaBICHHBI-
MU CTOpPOHAMHM; yroJl MEKIy NPSMBIMH B IIPOCTpaHCTBE. IlapauienbHOCTD MIIOCKOCTEN: NapaliebHbIe MI0C-
KOCTH; CBOWCTBA MapaJuIeNbHbIX IIocKocTel. [Ipocreiimume npocTpancTBeHHbIE (DPUTYPBI HA MJIOCKOCTH: TET-
paszp, Ky0, napasuienenunen; NocTpoeHUe CeUeHH.

[lepneHUKyYIAPHOCTD NPAMOW M IUIOCKOCTHU: IEPIEHIUKYIISPHBIC NPAMBIE B IIPOCTPAHCTBE, IIPSMBIE
napaulejIbHble U NEPIEHIUKYIAPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYIIPHOCTH NPSIMOU U INIOCKOCTH,
TeopeMa O IPSAMOM NEPIEHAUKYJIAPHON IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIrOJI MEXKIY NPSIMOU M INIOCKO-
CTBIO; IBYTPaHHBIN YIOJI, JIMHEHHBIA Yroji ABYTPAHHOIO yria. lleprneHauKkyisp u HakJIOHHbIE: PACCTOSHUAE OT
TOYKH /10 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM JI0 IJIOCKOCTH, IPOEKLINs PUIyphl Ha TIOCKOCTh. [lepnenauky-
JSIPHOCTB IUIOCKOCTEN: IPU3HAK NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o Tpéx nepneHauKyspax.

MHOrorpaHHUKHU

[lonsiTiE MHOTOTrpaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHUKA, BBIIYKIIBIE U HEBBIIYKIIBIE MHOIO-
IPAHHUKH; pa3BEPTKA MHOrOrpaHHUKaA. [Ipu3ma: N-yrosbHas npu3Ma; TpaHd U OCHOBAHUS NPU3MBI; IIpsAMas U
HaKJIOHHAs IPU3Mbl; OOKOBas U MOJIHAs MOBEPXHOCTh Npu3Msbl. [lapanienenunes, TpsMOyroyibHbINA Hapaiie-
jenunen u ero coiicta. [Iupamuaa: N-yrojapHas nupamuia, FpaHd ¥ OCHOBaHUE MUpaMUbl; OOKOBas U MOJ-
Hasl [NOBEPXHOCTb NHUPAaMU/bl; IPABWIbHASA U yCEUEHHAs NUpaMHIa. DJIEMEHTHI IPU3Mbl U nupamunsl. Ilpa-
BHJIBHBIC MHOI'OTPaHHUKH: TIOHATHE IIPAaBUILHOTO MHOIOTPAaHHUKA; IIPABUIIbHAS IIpU3Ma U NIPAaBUJIbHAS IIUPA-
MUJIa; MpaBWIbHAS TpeyroyibHas NMUpaMuja W MpaBWIbHBIA TeTpasap; KyO. IlpencraBieHue o mpaBMIIBHBIX
MHOTOTpaHHHMKaX: OKTa’p, 10AeKa3ap U ukocadap. CeyeHus Npu3Mbl U TUPAMU/IbL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, NPSAMOM, INIOCKOCTU. DJIEMEHTBI CUM-
METPHUH B IUpaMuax, napajienenuneaax, IpaBuibHbIX MHOIOTPDAHHUKAX.

Beruuciienue 31eMEeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiu, yrisl. [lnomanbs G0KOBON MOBEpXHO-
CTH U IOJIHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOMIAlb OCHOBAaHUHM, T€OpeMa 0 OOKOBOW MOBEPXHOCTH MpS-
Mo# pu3Msbl. [nomnane 60KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHOM MUpaMH/Ibl, TEOPEMA O IJIOLIAIN
yceu€HHoi nupamuabl. [lonstie 06 06béme. OObEM MUPAMUIBL, TPU3MBI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Y IJIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMHU 110-
JOOHBIX TEJl.

Onucanue HEHHOCTHBIX OPHEHTHPOB COAEPKAHUS Y1eOHOI0 mpeaMeTa

.JII/I‘IHOCTH])IC, METANIPEAMETHBIC U IPEAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA yqeﬁﬂoro Kypca

JMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMmMbl yueOHoro mpeamMera «MaTemaThka
XapaKTEpU3YIOTC:

'paxxgaHckoe BOCNUTaHUE:

C(I)OpMI/IpOBaHHOCTBIO Fpa)KILaHCKOﬁ MO3UIUHN yHalICTOCA KaK aKTUBHOI'O U

OTBCTCTBCHHOTI'O YJICHA pOCCPIfICKOFO 06HIGCTBa, NpeaACTaBICHUEM O MATEMATHUYCCKUX OCHOBAX
(YHKLIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH, MPOLEAYP IT'PAKIAHCKOTO OOIIEeCTBa
(BBIOOPBL, OMPOCHI U TIp.), yMEHHEM B3aUMO/JIEIICTBOBATD C COLIMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (I)yHKL[I/IHMI/I 1 HA3HAYCHUECM.

MaTpnoTnyeckoe BocnMTaHue:

C(I)OpMI/IpOBaHHOCTBIO pOCCHfICKOfI Ppa)I(ILaHCKOﬁ HACHTUYHOCTH, YBAKCHUS K IPOUIJIOMY U
HaCTOSIHIeMy pOCCPIfICKOI}'I MaTEMAaTUuKHU, HEHHOCTHBIM OTHOIICHUEM K JOCTHUXKCHUSIM pOCCI/II\/'ICKI/IX
MAaTe€MaTUuKOB U pOCCHﬁCKOﬁ MaTeMaTUYECKON IIKOJBbI, K UCIIOJIB30BaAHUIO 3THUX ,Z[OCTI/I)KCHI/Iﬁ B
JIPYTUX HayKax, TEXHOJIOTHIX, c(hepax IKOHOMHKH.

[lyXOBHO-HPaBCTBEHHOIO BOCMUTAHWS:

OCO3HAHWEM JyXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapoja; ChOPMHUPOBAHHOCTHIO
HpaBCTBeHHOFO CO3HaHUA, OTUYCCKOI'O MIOBCACHUA, CBA3aHHOI'O C HpaKTI/I‘-IeCKI/IM HpI/IMeHeHI/IeM
,I[OCTI/I}KCHI/Iﬁ HAYKH U JCATCIBbHOCTBIO y‘IéHOFO; OCO3HAHHUEM JIMYHOI'O BKJIaga B IIOCTPOCHHUC
YCTOHYHBOTO OYyIyIIETro.



JcTeTnyeckoe BOCNUTaHME:

9CTCTUYCCKUM OTHOILICHHUEM K MHUPY, BKIIIOYAaA 3CTCTUKY MAaTCMATUYCCKUX

3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1a4, PeIIEHUN, PACCYKICHUI; BOCTIPUUMYNBOCTHIO K
MAaTCMAaTUYCCKUM aCIICKTaM Pa3JIMYHbIX BUO0B UCKYCCTBA.

dusmyeckoe BOCNUTAHME:

C(l)OpMI/IpOBaHHOCTBIO YMCHHA ITPUMCHATL MaTCMAaTUUCCKHUEC 3HAHUA B HHTCPCCaxX 3J0pOBOI0

1 0€30I1acHOr0 06pa3a KN3HHU, OTBETCTBCHHOI'O OTHOIICHHUA K CBOEMY 3J10POBBIO (SIIOPOBOG
NUTaHue, COATAaHCUPOBAHHBIN PEXKHUM 3aHATHHA U OTABIXA, PEryispHas pusnyeckas akTUBHOCTB);
(bHSquCKOFO COBCPUICHCTBOBAHUSA, ITPHU 3aAHATUAX CHOpTI/IBHO-OS,Z[OpOBHTCJ'IBHOfI

ACATCIIbHOCTBIO.

Tpynosoe BocnTaHKe:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYAOJIIO0US; HHTEPECOM K Pa3InYHBIM

chepam podecCHOHAIBHON IeATEIbHOCTH, CBI3aHHBIM C MATEMAaTUKOMN U €€ IPUIIOKEHUSIMH, YMEHHUEM COBEp-
1aTh OCO3HAHHBIN BRIOOp OyAyIIeH nmpodeccun U peaaTn3oBbIBaTh COOCTBEHHBIE

JKH3HCHHBIC ITIJIaHbI; TOTOBHOCTBHIO U CIIOCOOHOCTEIO K MaT€MaTUHYCCKOMY 06pa3OBaHI/IIO u
camM000pa30BaHUIO HA POTSHKEHUH BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUU
MMPAKTUYCCKUX 3aa4 MaTeMaTHUYECKON HaIIpaBJICHHOCTH.

JKorormyeckoe BoCnNuTaHue:

C(l)OpMHpOBaHHOCTBIO DKOJIOTMYECKON KYJbTYpPbI, IOHUMAaHHUEM BJIUAHUA COONUAIIBHO-
S9KOHOMHYECCKHUX IMPOUCCCOB HA COCTOAHUC HpHpOIIHOfI u COHI/IaJILHOfI CpC€abl, OCO3HAHUCM
ri100aJILHOTO XapaKTepa KOJIOIrH4CCKHUX np06neM; OpHeHTaHHeﬁ Ha IPUMCHCHHUC
MaTeMaTHYECKUX 3HAHUH [T PEelIeHHs 3a7ad B 00JIaCTH OKPYKAIOIEH Cpebl, IJIAHUPOBAHUS
IMNOCTYIIKOB U OLICHKU UX BO3MOXKHBIX HOCJ'IG,Z[CTBI/Iﬁ JJIsA 0pr>KaIOH.I€I>i CpCabl.

LleHHOCTW Hay4YHOro NO3HaHUS:

C(l)OpMI/IpOBaHHOCTbIO MHPOBO33pPCHUS, COOTBCTCTBYIOIIECTO COBPEMEHHOMY YPOBHIO

pa3BUTHS HayKH U OOIIECTBEHHOH MPAKTHKH, TOHUMaHHEM MaTeMaTHYECKOW HayKH KakK cepsbl
YeJIOBCUECKOU ACATCIIBHOCTH, 5TAaIlOB eé Pa3BUTHA U 3BHAYUMOCTHU IJIA pa3BUTHUA HUBUJIU3AllUU;
OBJIAACHUEM SI3BIKOM MATEMATUKU U MaTeMaTHIECKOU KyanypOﬁ KaK CpCACTBOM IMO3HAHHWA MUPA,
TOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCILCKYIO ACATCIBbHOCTD NHAUBUAYAJIBHO

U B IpynIe.
METAIIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI{MeTHHe PE3YIbTAThl OCBOCHUS TPOTPAMMEBI yqe6H0ro npeameTa «MareMaTuka
XapaKTepH3YIOTCsI OBIAICHUEM YHUBEPCATbHBIME [TO3HagameJsibHbIMU delicmausiMu,
yHU8epcasbHbIMU KOMMYHUKamugHbIMU delicmeusiMu, yHuU8epcarsbHbIMU pea2ynsmugHbiMu
delicmsusiMu.

1) YHusepcarbHble no3HasamersnbHbIe Oelicmeusi, obecriedusarom hopmuposaHue ba3o8bix
KO2HUMUBHbIX rnpouyeccos obyyarouwjuxcsi (oceoeHue memodoe8 Mo3HaHUsI OKpyXXarouie2o Mupa;
MPUMEHEHUE 5102U4ECKUX, uccriedosameribCKux onepayud, ymeHul pabomams ¢ uHgopmauyuel).
BasoBble nornyeckme encTBuUS:

— BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC ITPU3HAKN MATCMATHYCCKUX 06T>€KTOB, HOHSITPIfI,
OTHOILICHUN MCKAY NNOHATUAMU, (bOpMYJ'II/IpOBaTB OIMPECACIICHUA HOHHTI/II>'I; YCTaHAaBJIMBATb
CYILIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMU, OCHOBaHMS JUIsl 0000IIEHNS U CPaBHEHUS, KpUTEPUU
MMPOBOANMOI'0O aHAJIN34a,

— BOCIIPUHUMATb, (POPMYITHPOBATh U IPEOOPA30BBIBATE CYKACHUS: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CINHUYHBIC, YACTHBIC U 061_1_11/16; YCJIOBHBIC;

—BBIABJIATH MATEMATHYCCKUEC 3aKOHOMEPHOCTH, B3AMMOCBA3H U IIPOTUBOPECYH B (baKTaX, JaHHBbIX,
Ha6J'IIOI[eHI/I}IX N YTBCPIKACHUAX, MPEAJIAraTb KPpUTCPUHN IJIS BBIABIICHUA 3aKOHOMCpHOCTCﬁ u
IIPOTUBOPEYUIL;

—A€JIaTb BbIBOJbI C UCITIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTHUBHBIX
YMO3aKJIHOUYEHUH, YMO3aKIIOUYEHH M0 aHAJIOTHH;

—IIPOBOAUTL CAMOCTOATCIIBHO JOKAa3aTCIILCTBA MATCMATUYCCKUX yTBCp)KI[eHI/Iﬁ (Hp}IMBIC U oT
IIPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

O6OCHOBI>IBaTB COGCTBCHHBIC CYKACHUA U BBIBOJBI,

— BBIOMpATH CIIoco0 pereHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA C YIETOM CAaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

BasoBble nccnegoBartenbckme OeNCTBUS:

~HCIOJIB30BATH BONPOCH KaK UCCIIEA0BATENILCKUI MHCTPYMEHT MO3HAHUS; POPMYINPOBAThH

BOIPOCHI, GUKCUPYIOLTHE TPOTUBOPEUHE, MPOOIEMY, YCTaHABIUBATh KICKOMOE | JIaHHOE,



dbopMUpOBATH THUINOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULINIO0, MHEHUE;

— IPOBOJUTH CAMOCTOSITENILHO CIIJIAaHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4eCcKoro 00bEeKTa, IBJICHMUSI, ITPOLIECCa, BHISIBICHUIO 3aBUCHUMOCTEH

MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMHU;

—CaMOCTOSITENbHO (POPMYIUPOBATh 000OIIEHNS U BBIBOBI IO Pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0IeHUS, UCCIIEIOBAHUS, OIICHUBATh TOCTOBEPHOCTH IOJIYYEHHBIX PE3YyIbTaTOB, BEIBOJOB U
0000111eHMI;

— IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIABUTATh PEANIOIOKEHHS O €r0
Pa3BUTHU B HOBBIX YCIIOBUSIX.

PaboTa c nHdopmaumen:

— BBIABIIATDH AePUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJI OTBETa Ha BOMPOC U IS
pelIeHns 3a1a4H;

— BBIOMPATh HH(OPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBAThH
¥ MHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUJOB U (DOPM MPEICTABICHHUS;

— CTPYKTYPHPOBaTh HHPOPMAIIHUIO, PEJCTABIATH €€ B pa3U4HbIX (popMax, WILTIOCTPUPOBAThH
rpaduvecKu;

—OLICHUBATh HAJIEKHOCTh MHPOPMAIUH 110 CAMOCTOSITENILHO CPOPMYITHUPOBAHHBIM KPUTEPUSIM.

2) YHusepcarsibHble KOMMYHUKamueHble delicmeus, obecrieyusarom cqhopMuUpO8aHHOCMb
coyuarsibHbIX HaeblKO8 O6y‘-laiOLL(UXCFI.

O0bLweHue:

— BOCIIPUHUMATH U (DOPMYJIUPOBATH CYK/IEHUSI B COOTBETCTBUU C YCIOBUSAMHU U LEISIMH OOILICHUS;
SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUS 110 X0y PEIICHUS 33a/1a4l, KOMMEHTUPOBATh MOJYYEHHbBIN PEe3yJIbTaT;

—B X07Ie 00CYKIEeHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIEMBI, peraeMoi
3a/1a4u, BbICKa3bIBaTh UJICH, HALIEJICHHbBIE HA TOUCK PELLEHHUS; COITOCTABIATh CBOU CYKIEHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB AUAJIOTA, OOHAPYKUBATh Pa3IUdNe U CXOACTBO MMO3UIIUIL; B
KOPPEKTHOI opme popMyTUpoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

~TMIPECTABIATh PE3YbTAThI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (DOpPMAT BHICTYIUICHUS C yUETOM 3a/1a4 MPE3EHTAIMU U 0COOEHHOCTEH
ayJIUTOPUH.

CoTpyaHN4ecTBO:

— IOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHANBUIYaTbHOU pabOThI MPU PEIICHUHN
yueOHBIX 3a7a4; MPUHUMATH 1eJIb COBMECTHON AESITETbHOCTH, TUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM paboThl, pacpeensTh BUIbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKHX JIFO/ICH;

—~y4acTBOBATh B TPYIIOBLIX (popMax pabOThI (00CYXAeHHS, 0OMEH MHEHUM, «MO3TOBBIC IIITYPMBI
U UHBIE);

-BBITIOJHATH CBOIO YaCTh PabOTHI M KOOPAUHUPOBATH CBOM JIEUCTBHS C IPYTUMHU YICHAMHU
KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIINH MPOAYKT IO KPUTEPHUSIM,
chopMyTUpOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

3) YHusepcarbHble peaynsimueHbie Oelicmausi, obecriequsaom ghopMUPO8aHUE CMbICII08bIX
YCMaHOBOK U XXU3HEHHbIX HaeblKO8 JIuU4HOCMu.

CamoopraHusaums:

— COCTaBJISITh ILJIaH, aITOPUTM PEIICHUS 3a]]a4i, BEIOUPATh CIIOCO0 pelIeHHs ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHul ¢ y4€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTpO-b:

— BJIaJIETh HABBIKAMH [MO3HABATEIHHON pepiieKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBHUM U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YNbTATOB; BJIa/I€Th CIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3yibTaTa peleHrs MaTeMaTUuYeCKOM 3a1a4u;

— TIPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TP PEIICHUHN 33/1a4l, BHOCUTH KOPPEKTHUBBI
B JICSITENILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJACHHBIX OMINOOK, BHISIBICHHBIX
TPYAHOCTEN;

— OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IIEJIU U YCIOBUSIM, OOBSCHATH IPUINHBI JOCTUKCHUS UITH
HE JIOCTHKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.



NPEAMETHBIE PE3YJIbTATBI
OrniepupoBaTh MOHATHSIMU: TOYKA, IIPIMasi, INIOCKOCTb.

[IpuMeHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PEIIEHUN F€OMETPUYECKUX

3a1a4. OniepupoBaTh MOHATUSMH: TAPAIUICTEHOCTh M HEPIIECHIUKYISPHOCTD TPSIMBIX U

iockocreit. KimaccuduumpoBats B3auMHOE paciioioKEHUE MPSIMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE.
OrnepupoBaTh NOHATUSIMU: JIBYTPAHHBINA YTOJI, TPaHH ABYTPAHHOIO YIJia, pedpo

JIBYTPAHHOTO YTJIa; JMHEHHBIA yroy ABYTPaHHOTO YIJia; TpajycHasi Mepa IByrpaHHOTO yIJia.
OrnepupoBaTh NOHITHSIMHI: MHOTOTPAaHHHK, BBIITYKJIBIA M HEBBIIYKJIIH MHOTOTPaHHUK,

9JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBHHBHBIﬁ MHOT'OI'paHHUK.

PacniozHaBaTh OCHOBHBIC BH/Ibl MHOTOTPaHHUKOB (ITMPaMHU/Ia; IPU3Ma, MPSIMOYTOIbHBIH
napaienenurnes, Kyo).
KiaccuguuupoBaTb MHOTOTpaHHUKH, BEIOWPAsi OCHOBaHHMS JUTS KJIACCU(PHUKAIIN
(BBIITYKJIbIE M HEBBINYKJIBIE MHOI'OI'PAaHHUKH; IPAaBUJIbHBIE MHOIOTPAHHUKH; IIPSIMBIE U
HAKJIOHHBIE PU3MBI, [TApaJUICIICITUTICIb).
OHepI/IpOBaTB MOHATUAMU: CCKYIIAA IMIIOCKOCTb, CCUCHUC MHOI'OIPAaHHUKOB.

OOBSCHSATH MPUHLIHUIIBI IOCTPOCHUS CEYCHUH, HCIIONIB3Ysl METOJI CIICIIOB.

CTpOI/ITB CCUCHUA MHOTOT'PaHHUKOB METOJIOM CJIC0B, BBIIIOJIHATH (BI)IHOCHI)IC) IIJIOCKHUEC
YEPTEIKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarsn 3ala41 Ha HAXO0XACHHUEC I'COMCTPUUCCKHUX BCIIMYMUH 110 06pa3uaM WK aJiIrOpuT™Mam,
IPUMEHSISI H3BECTHBIC aHAJTMTHYCCKUE METO/IbI ITPU PEIICHUH CTAaHIAPTHBIX MATEMATHYCCKHX
3aJa4 Ha BbIYUCIICHUEC paCCTOHHI/IfI MCXKAY ABYMSA TOYKaMH, OT TOYKH O0 Hp?[MOfI, OT TOYKH 0
IIOCKOCTH, MEKAY CKPEIIUBAIOIIUMHUCS MTPSIMBIMH.

Pemarsn 3ala4i Ha HAXOXACHHUEC I'COMCTPUUCCKHUX BCIIMYMUH 110 06pa3uaM WK aJiIrOpuT™Mam,
IPUMEHSISI H3BECTHBIC aHAJTUTHYCCKUE METO/IbI ITPU PEIICHUH CTAaHIAPTHBIX MaTEMATHICCKHX
3a/1a4 Ha BBIYMCIICHUE YIJIOB MEKIY CKPEIIUBAKOIIMMUCA NIPSIMBIMU, MEXAY IIPIMOM U
IIOCKOCTBIO, MEXKY IIOCKOCTSIMH, JABYTPAHHBIX YTIIOB.

Breruucasate 00bEMBI U TUIONIAAHM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (ITPU3Ma, TUPaAMUIA) C
HprUMeHEeHHeM (HOPMYJI; BEIYHUCIISATH COOTHOILICHHUS MEXK/TY TUIOIAASIMH OBEPXHOCTEH, 00bEMamMu
HOI[O6HI)IX MHOTI'OI'PpaHHUKOB.
OmnepupoBaTh NOHATHAMHI: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh
CUMMETPUU; LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYpHI.

HM3BrnekaTh, mpeoOpa3oBbIBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYypax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumeHnsaTh reomeTpudeckue HakThl sl PEUICHUS CTEPEOMETPHUYECKUX 3a/1ad,
IPEAIOJIararoIX HECKOJIBKO IIIaroB PELIeHNUs, €CIIU YCIOBUS IPUMEHEHNUS 3a/IaHbI B IBHON

dopme.

HpI/IMCHHTB HpOCTefIHlI/IC MMpOrpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHUKAIITHUOHHBIC

CHUCTCMBI ITPU PCHICHUU CTCPCOMETPUUCCKHX 3a/1a4.

HpI/IBO,Z[I/ITL IMPUMEPLI MATEMATUYCCKUX SaKOHOMepHOCTCﬁ B IpUPOJAC U KU3HU,

PaCIIo3HaBaTh MPOABJICHUEC 3aKOHOB IT'COMETPHUHN B UCKYCCTBC.

HpI/IMCHﬂTB MOJIYYCHHBIC 3HAHUS HA MMPAKTUKC: aHAIIU3UPOBATH PCAJIbHBIC CUTYyalluu U
MMPUMCHATH U3YYCHHBIC ITOHATHA B IIPOLIECCE MMOUCKA PCIICHUA MaTEMATHYCCKU
C(I)OpMyHHpOBaHHOﬁ HpO6J’ICMBI, MOZCIIMPOBATH PCAJIBHBIC CUTYAallUU Ha A3bIKEC T'COMCTPHUH,
HCCIICO0BATh MIOCTPOCHHBIC MOJCIIN C UCITOJIB30BAHNEM I'COMCTPUICCKUX MMOHATUH U TEOPEM,
arrapara anre6pbl; pemaTh MPAKTUYCCKUC 3aa4U, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUICCKUX

BCJIMYHNH.
Conep:xkanue y4eOHOro Kypca.
OcHOBHBIC BU/IbI Y4eOHOH AeSITEJIbHOCTH YYALIUXCSH.

Hazpanue OcHOBHOE COACPIKAHUC OCHOBHBIE BUBI ACATCIIBHOCTHU YUAIlIUXCA

pazzaena
Bsenenue B OCHOBHBIE MIOHATHUS CTEPEO- AKTyanu3upoBaTh (akThl U METObI IUIAHUMETPHH, pelie-
CTEPEOMETPHIO | METPUM: TOUKA, IPAMAs, IUIOC- | BAHTHBIE TEME.
(10 v) KOCTb, IpOCTpaHCTBO. [IpaBu- [Tony4yaTth mpeacTaBIeHHs O MPOCTPAHCTBEHHBIX (UTY-

J1a U300paKeHUsI Ha pUCYHKAX:
M300paXeHUs IOCKOCTEH, ma-
paJUIeTTHbHBIX IPSIMBIX (0Tpe3-

pax, pa3OupaTh TPOCTEUINE TpaBUiIa H300paXKEHUS ITUX

¢buryp.
N300pakaTh MpsIMyIO U MIIOCKOCTh HA PUCYHKE.




KOB), cepenHbI oTpe3ka. [1o-
HATUSA: IEPECEKAIOINECS
IJIOCKOCTH, TEPECEKAIOLTUECs
npsiMasi ¥ MI0CKOCTb.
3HAaKOMCTBO C MHOTOTpaHHHU-
KaMHu, U300paKeHHEe MHOTO-
IPaHHUKOB Ha pUCYHKaX, Ha
IIPOEKIIMOHHBIX yepTexax.
HauaneHbie cBeneHus o kyoe u
ApaMuJe, HUX pa3sBEPTKU U
Mozenu. CedeHuss MHOTOIpaH-
HUKOB.

[TonsiTre 00 akCHOMaTHYECKOM

Pacrno3HaBaTe MHOTOTpaHHHMKH, MHUpPaAMUIy, KyO, Ha3bl-
BaTh UX DJIEMEHTEHI.

enath pucyHOK KyOa, MUpaMUJIbl, HAXOIUTh OIMUOKHA B
HEBEPHBIX M300PaXKECHHUSX.

3HAKOMHTECS C CEUCHHMSAMHU, C METOJIOM CJIEJOB; HCIIOJIb-
30BaTh IS IOCTPOEHHUSI CEUEHUSI METOJI CIIEIOB, KPaTKO 3a-
MHUCHIBATh LIArd MMOCTPOCHUS CEUCHHUS.

Pacno3naBath BUJ CE€UYEHHS U OTHOLLIECHHM, B KOTOPBIX CE-
YeHue ACNUT pedpa KyOa, HaXOIUTh TUIOMAb CEUCHHS.

Hcnonk3oBarh 1mo1o0ue Mpy pelieHuH 3aJa4 Ha MOCTPO-
€HHE CCUCHUM.

3HAKOMUTBHCS ¢ AaKCMOMATHUYECKUM TTOCTPOEHUEM CTEPEO-
METPUM, C aKCMOMaMU CTEPECOMETPUU M CIEICTBUSMH W3

IIOCTPOEHUH  CTEPEOMETPHUU: | HUX.
AKCUOMBI ~ CTEpEOMETPUU U NnnrocTpupoBaTh aKCMOMBI PUCYHKaMHU U [IPUMEpPaMU U3
CJIEJICTBUS U3 HUX OKpYy>Karomiel 00CTaHOBKH
[IpsimMble 1 B3anmuoe pacrosioxeHue AKTyanusupoBaTh (paKTbl U METO/BI IUTAHUMETPHH, peie-
IUIOCKOCTH B NpsIMBIX B IPOCTPAHCTBE: II€- | BAHTHBIE TEME, IPOBOJUTH aHAJIOTUU.
MIPOCTPAHCTBE. | PECEKAIOIIMECS, NTapalieIbHbIe [TepeuncnsaTb BO3MOXKHBIE CIIOCOOBI PACIIONOKEHUS ABYX
[Tapannens- U CKPEILMBAIOIIUECS IPSIMbIE. | IIPSIMBIX B MPOCTPAHCTBE, WJUIIOCTPUPOBATH UX HA IMpHUMeE-

HOCTb TPSIMBIX
U IJIOCKOCTEN

(12 9)

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
IapajulesIbHbIE IPSMBIE B IIPO-
CTpPaHCTBE; apauIeIbHOCTh
TPEX MPSMBIX; IAPAJLIEIBHOCTD
IIPSIMOM U TUIOCKOCTHU. YTIIBI C
COHAITPaBJICHHBIMHU CTOPOHAMU;
YToJI MEXAY IPSIMBIMU B TIPO-
CTPaHCTBE.

[TapamienpHOCTD TIIIOCKOCTEM:
napajuiesIbHbIE IUIOCKOCTH;
CBOMCTBA IapaJuIeIbHbIX
IIJIOCKOCTEM.

[Ipocreiimme NPOCTPaHCTBEH-
Hble (GUTypbl Ha IJIOCKOCTH:
TeTparaAp, KyO, mMmapasuiesnernu-
Iefl; MOCTPOEHUE CEUEHU N

pax.

JlaBaTh ompesereHrne CKPEIIUBAIOMINXCS TPSAMBIX, (Qop-
MYJIMPOBAaTh MPU3HAK CKPEUIUMBAIOIIMXCA MPSAMBIX U IpPUME-
HATH €r0 IpU PELIECHUH 3a/1a4.

Pacnio3naBaThe npu3My, Ha3bIBaTh €€ HIIEMEHTHI.

CtpouTth ceUeHHS IPU3MbI Ha TOTOBBIX YEPTEkKaX.
[lepeuncnaTb BO3MOXKHBIE CLIOCOOBI B3aUMHOTO PacIio-
JIOKEHUS MPSAMOU U IJIOCKOCTU B IPOCTPAHCTBE, IPUBOIUTH

COOTBETCTBYIOIINE IPUMEPHI U3 PEAIBHOM JKU3HH.

JaBaTh omnpezaeneHue mapaiieNbHOCTH MPSAMON M IUIOC-
KOCTH.

@opMyJIMPOBATh MNPU3HAK MNAPAIUICIIBHOCTH NPSIMON U
IUIOCKOCTH, YTBEPXKACHHE O MPSIMOW IEPECEYeHMs] IBYX
IJIOCKOCTEH, MPOXOAAIIMX Yepe3 MapaljiesibHbIe MPsIMBIE.

Pemate mpakTuyeckue 3aayd Ha MOCTPOCHHUE CEYEHHUH
MHOTOTpaHHUKA.

OOBSICHATH CAy4aW B3aUMHOTO PACIOJIOXKEHUS ILIOCKO-
CTel.

JaBatp omnpeneneHue mnapajuieNibHbIX IUIOCKOCTEH; MpH-
BOJMTH IPUMEPHI U3 PEaIbHOM KHU3HU U OKpYXKaroleil 00-
CTaHOBKH, UJUTIOCTPUPYIOIIKE MapaIIEIbHOCTh MIIOCKOCTEH.

Hcnonp30BaTh MpU3HAK MapaJlIeIbHOCTH JBYX IIOCKO-
CTEH, CBOWCTBAa MapajlieNIbHbIX IJIOCKOCTEH MpU pelIeHUuU
3a/1a4 Ha IOCTPOEHHUE.

OOBSICHSTD, YTO HA3bIBACTCS MAPAIIICILHBIM MPOSKTUPO-
BAaHHMEM M KaK BBIMTOJIHSAETCS TPOCKTUPOBaHUE GUTYp HA
IIJIOCKOCTb.

N300paxaTh B mapayuieaIbHOM MPOEKLUN Pa3InYHbIE I'e0-
MeTpHuUYecKre QUTYPBHIL.

MonenrpoBaTh pealbHbIE CHUTYallUd Ha SI3bIKE T€OMET-
pHUH, UCCIIE0BATH MOCTPOEHHBIE MOJEIH C UCIIOJIb30BAaHUEM
F€OMETPUUYECKUX TTOHATHM.

Hcnonp30BaTh NpyU PELICHNN 33/1a4 HA IOCTPOEHHUE Ceyde-
HHUI TOHSTHE MapaJUIeIbHOCTH, NMPU3HAKK U CBOWCTBA Ma-
paJLIENbHBIX NMPSMBIX Ha MIOCKOCTU

[Tepnienauky-
JIIPHOCTD
PSIMBIX U

[lepnieHaAMKYASIPHOCT  TIPA-
MOW M IUIOCKOCTH: TEPIEH]IN-
KyJSIpHbIE TpsIMBIE B MPO-

AKTyanu3upoBaTh (pakTbl U METO/BI IUTAHUMETPHH, peie-
BAaHTHLIC TCMC, IPOBOAUTH AHAJIOTHH.
OOBICHATH, KAKOW YTOJI HA3bIBACTCS YTIIOM MEXKIY Iepe-




IUIOCKOCTEH
(12 )

CTPAaHCTBE, IIpsIMBIE Mapal-
JIeNbHBIE W NEPIEHAMKYIAP-
HbIE K INIOCKOCTH, IIPHU3HAK
NEPIEHIUKYISIPHOCTU IIPSIMOM
U IUIOCKOCTH, TEOpEMa O IMps-
MOH NEePIEHAUKYJISIPHON
IJIOCKOCTH

[lepnieHquKyISAp U HAKJIIOHHBIE:
paccTosiHuEe OT TOYKH 1O IUIOC-
KOCTH, PACCTOSIHUE OT IIPSMOM
710 IIJIOCKOCTH.

CEKAIOIUMUCS NPSMBIMH, CKPEIIMBAIOIIMMUCA IPSIMBIMU B
IIPOCTPAHCTBE.

JaBaTh ompeneiacHue MNEPHEHAUKYISPHBIX MPSIMBIX U
MIPSIMOH, IIEPIICHAUKYJIIPHOH K IIJIOCKOCTH.

HaxomuTs yrisl MeXy CKpPEIIMBAIOIIUMUCS NPSMBIMH B
KyOe U nupamu/ie.

[IpyBOIUTE MpPUMEPHI U3 PEATBHOU KU3HU U OKPYKaIO-
el 00CTaHOBKM, WJUTFOCTPUPYIOLIUE HEPIEHAUKYISIPHOCTD
IPSIMBIX B IIPOCTPAHCTBE U NEPIECHIUKYIAPHOCTD NPSIMON K
IIJIOCKOCTH.

DopMyIMpoOBaTh NPU3HAK IEPIEHIUKYIIPHOCTH NPIMON
U TUIOCKOCTH, IPUMEHSTh €r0 Ha IPAKTUKE: OOBIICHATH Tep-
NEeHUKYIAPHOCTh pedpa KyOa U TuaroHaiu ero rpaHu, Ko-
TOpasi €ro He COJIEPXKUT, HAXOAUTh JUTMHY JTHaroHa I Kyoa.
BbruncisaTe BEICOTY IPABUIIBHOM TPEYTOJIBbHOU U IIPABUIIb-
HOM 4eTHIPEXYTroIbHON MHpaMHJL TIO ATTUHAM pEDep.

Pematsp 3aa4n Ha BBIYMCIICHUS, CBA3AHHBIC C IICPIICHIU-
KYJISIPHOCTBIO IIPSIMOM U IIJIOCKOCTH, C UCIIOJIB30BAaHUEM IIpU
peleHNH UTAHUMETPUYECKUX (DAaKTOB U METOJIOB.

OOBSACHATb, 4YTO HA3bIBAIOT MEPHEHAUKYIIPOM U
HAKJIOHHOM M3 TOYKHU K IUIOCKOCTH; NPOEKIMEN HAKIOHHOU
Ha TUIOCKOCTh. OOBSCHSATH, YTO HA3BIBACTCS PACCTOSHHEM:
OT TOYKM JI0 IUIOCKOCTH; MEXAY IapauleIbHBIMU IIJIOCKO-
CTSAMHU; MEXKIYy INPsSMOM U NapajUIeIbHOW €M IUIOCKOCTBIO;
MEXy CKPELMBAIOIMMUCS IPSIMbBIMU.

HaxomuTh 3TH paccTosiHus B MPOCTHIX Cilydasx B KyoOe,
NUpamuze, IpusMe.

MopenupoBaTh peajbHbIE CUTyallMd Ha SI3BIKE I'€OMET-
pHUH, HUCCIEN0BATh TIOCTPOECHHBIE MOJEIIH C UCIIOJIb30BAHUEM
F€OMETPUUYECKUX TTOHSATHM.

Hcrnonb30BaTh Ipy PEILICHUH 3a/1a4 HA IIOCTPOCHUE Cceue-
Huil teopeMy Iludaropa, cBolicTBa NpSAMOYTOJBHBIX Tpe-
YTOJIbHUKOB.

Vel MeXIy
HPSMBIMH U
IUIOCKOCTSIMU
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Yriel B OPOCTPaHCTBE: YroJl
MEXIY IPSIMOU U IIOCKOCTBIO;
JNBYTPAaHHBIA YroJ, JUHEHHBIN
yroJj IBYTPaHHOIO YIJIa.
[lepnenuKynsIpHOCTh  ILIOC-
KOCTEU: IIPU3HAK MEPIEHINKY-
JSIPHOCTH JIBYX IUTIOCKOCTEM.
TeopeMa 0 TpEX NEpHEHAUKY-
Ispax

AKTyanusupoBaTh (paKTbl U METO/bI IUTAHUMETPHH, peie-
BAaHTHBIE TEME, IPOBOUTH aHAJIOTUH.

JlaBaThb ormpeneneHue yria Mexay OpsSMOH U IUIOCKO-
CTbI0, GOPMYIUPOBATH TEOPEMY O TPEX MEPHEHAUKYIAPAX U
0o0paTHYIO K HEH.

HaxomuTs yrosn mexny npsiMoil U INIOCKOCTBIO B MHOTO-
IpaHHUKE, PaCCTOSTHUE OT TOYKU JIO0 MPSMOW Ha IUIOCKOCTH,
HCIIOJIb3YSl TEOPEMY O TpEX nepneHaukynsapax. IIlpoBoauts
Ha yepTexe NepreHIUKYIAp: U3 TOYKU Ha MPSAMYIO; U3 TOU-
KM Ha IUIOCKOCTb.

JlaBaTh ompejesieHre BYI'PAHHOTO yrja U €ro 3JeMeH-
TOB. OOBSICHATH PaBEHCTBO BCEX JIMHEHHBIX YIJIOB ABYIpaH-
HOTO yTJa.

HaxoauTe Ha uepTexe ABYTpaHHBIM yroi mpu pedpe mu-
pamMuibl, IPU3MBI, Tapaljiesienunesaa.

JlaBaTh onpeieneHue yria MeXay IIOCKOCTSIMH.

JlaBate ompenenenue W (HopmMyaupoBaTh MPHU3HAK B3a-
HMMHO NEPIEHANKYIISAPHBIX IIIOCKOCTEM.

HaxoauTh yribsl MeXay IIIOCKOCTAMU B KyOe U MHUpaMu-
e.

Hcnonb30BaTe NpH peIIEeHUH 33Ja4 OCHOBHBIE T€OPEMbI
U METOJbI ITAHUMETPHH.

MogenupoBaTh pealbHblE CUTyallud Ha SI3bIKE I'€OMET-
pHUH, UCCIIEI0BATh OCTPOEHHBIE MOJEIN C UCIIOJIb30BAaHUEM
TreOMETPHUYECKUX MOHATHUI.




Hcnonp30BaTh NpU PELICHUN 3a4a4 HA MIOCTPOEHUE cede-
HUI COOTHOUIEHMS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MHororpanau-
ku (10 1)

[TonsiTne MHOrOrpaHHuKa, Oc-
HOBHBIE  3JIEMEHThl  MHOTO-
IPAHHUKA, BBINYKJIBIE U HEBBI-
MyKJIble MHOTOTPAHHUKH; pa3-
BEPTKA MHOTOTPAaHHHUKA.
IIpu3ma: n-yronpHas npu3ma;
IPAaHU U OCHOBAHUS MTPU3MBI;
npsiMasi U HaKJIOHHAs PU3MBI;
O0KOBas U MOJIHAS TTOBEPX-
HOCTb IIpu3Msl. [lapamienenu-
e, IpsIMOYTOJIbHBIN napai-
JIeJIeIUIE ] U €T0 CBOMCTBA.
[Iupamupa: n-yrospHass mnupa-
MUJIa, TPAaHU U OCHOBAHUE ITH-
pamuabl; OOKOBasi M TMOJIHAs
MMOBEPXHOCTh MUPAMMJIBI; TIpa-
BWIbHAsI M YyCe4Y€HHas Iupa-
MUja.

DneMEeHThl IPU3Mbl U MHPAMHU-
TTBL.

[IpaBunbHbBIE MHOTOTPAaHHUKHU:
MOHSATHE MPABUIBHOTO MHOTO-
IPaHHMKA; IPABWIbHAS MIPU3Ma
Y TIpaBUJIbHAS MMUPAMUJIA; TIpa-
BWIbHAsI TpeyrojibHas mupa-
MU/JIa U TIPABUIIBHBIA TETPadIp;
ky0. IlpencraBnenue o mpa-
BWIBHBIX ~ MHOTOTPaHHHMKAX:
OKTa’lp, JOJEKa’Ap M HKOca-
31p.

CummeTpusi B TPOCTPAHCTBE:
CUMMETPUS OTHOCHUTEJILHO
TOYKH, MPSAMOH, TIOCKOCTH.
DNeMEeHThl CUMMETPUH B IH-
pamMujax, napajieNenunenax,
MPaBUIILHBIX MHOTOTPaHHUKAX.
Brluucnenune 31€MEHTOB MHO-
TrOrpaHHUKOB: pEOpa, AMaroHa-
mu, yruel. [lnomans GokoBoi
MOBEPXHOCTHU U TIOJHOM MO-
BEPXHOCTH NPSIMOM TPU3MBI,
IJI0NIaJb OCHOBAaHUM, TeOpeMa
0 OOKOBOH MOBEPXHOCTU Mpsi-
Mo# mpu3Mmebl. [Lnomane Goko-
BOM MOBEPXHOCTH U MOBEPXHO-
CTH TPABUIBLHON THPAMUIBI,
TeopemMa O IUIomaan OOKOBOM
MTOBEPXHOCTH YCEYEHHOU M-
paMuIbl

AKTyanu3upoBaTh (pakTbl U METO/BI IUTAHUMETPHH, peie-
BAHTHBIE TEME, POBOAUTH AHAJIIOTUH.

JlaBaTp ompeneneHue napajuieienunena, pacrno3HaBaTh
€ro BHUJIbI U U3y4aTb CBOMCTBA.

JlaBaTh omnpeneneHrue MUPaMU[bI, PACIO3HABATh BUBI
nupamui, GopMyIHpOBaTh CBOMCTBA pEOEp, rpaHel U BBICO-
ThI IPABWIbHOW MUPAMUIBI.

Haxomute momanp monHoM M OOKOBOW IOBEPXHOCTH
MAPAMUJIBI.

JlaBaTh omnpenesnieHHEe YCEUYEHHOW NMHUpPAMUIbI, HAa3bIBAThH
€€ DJIICMEHTHI.

dopmynupoBaTh TEOpEMy O IUIOIAAN OOKOBOM MOBEpX-
HOCTH IIPaBUJIbHOW YCEUEHHOM MUPAMU/IBI.

Pemate 3amaun Ha BBIYMCIICHHE, CBSI3aHHBIE C ITMPAMMU-
JlaMU, a TAKXe 3aJ]a4l Ha IOCTPOCHUE CEUECHUM.

JlaBaTe omnpenereHHe IPU3MBL, PaCIO3HABATb BUBI
pu3M, H300pakaTh IPU3MBI Ha YEPTEKE.

Haxoautp miomans nojgHo#M Wi OOKOBOW MOBEPXHOCTH
MIPU3MBL.

N3ydare cooTHOMICHUSs Ditniepa utst uncia pédep, rpaHeit
Y BEpUIMH MHOTOI'PaHHHUKA.

N3ydath BUAbI IPaBUIBHBIX MHOTOTPAHHUKOB, UX Ha3Ba-
HUS U KOJIMYECTBO rpaHei.

N3yyaTe CHMMETPHIO MHOTOTPAHHUKOB.

OOBACHATH, KaKUE TOYKU HA3BIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, IIPSAMOM WM IUIOCKOCTH, 4YTO
Ha3bIBAIOT LEHTPOM, OCBIO WIIM IIJIOCKOCTBIO CHUMMETpPUU
¢buryps.

[IpuBOIUTE PUMEPHI CHMMETPHYHBIX (GUTYDP B apXUTEK-
Type, TEXHUKE, TPUPOJIE.

MogenupoBaTh peajbHbIE CUTYallUM Ha SI3BIKE I€OMET-
puH, HCCIEN0BaTh MOCTPOECHHBIE MOJENH C UCIIOJIb30BAHUEM
TreOMETPUUECKUX IMOHATUH, MCIIOJIB30BaTh MM0J00ME MHOTO-
TPaHHUKOB.

OO0BEMBI MHO-
TOTPAaHHUKOB

(84)

TToustue 00 00BEMe. OO0BEM
UPAMUIBL, [IPU3MBL

AKTyanu3upoBath (HaKThl © METOJIBI TNIAHUMETPHUH, PeJIe-
BAHTHbBIE TEME.

OOBACHATD, KaK U3MEPSIOTCA OOBEMBI TEJ, MPOBOMS aHa-
JIOTHIO C M3MEPEHUEM IUIOIAZEH MHOrOYroJbHHUKOB. Dop-
MYJIMPOBAaTh OCHOBHbIE CBOWCTBA O0BEMOB.

N3y4arh, BBIBOIUTH (GOpMYIbl 00bEMA MPSIMOYTOIEHOTO
napajuiesienuneaa, Ipu3Mbl U TUPaMUIBL.




Bbruancnsate 00bEM MPU3MBI U TUPAMUIBI IO UX AJIEMEH-
TaMm.

[TpumeHsTh 00BEM AJIS pPElIeHUs] CTEPEOMETPUUYECKUX 3a-
7ad ¥ IS HAXO0XKICHUSI TEOMETPUYCCKUX BEITUIHH.

MonenupoBaTh peanbHble CUTYallud Ha S3bIKE T€OMETPUH,
HCCIIEI0BATh TOCTPOCHHBIE MOJEIHU C UCIOJIb30BaHUEM I'€0-
METPUUYECKUX MOHSATUN

IToBTOpeHwue:
CeYeHus, pac-
CTOSIHHUSA U YI-

761 (6 1)

[TocTtpoenue ceueHuii B
MHOT'OTPaHHHKE.

Brruucnenue paccrosHu:
MEXy IBYMS TOUKaMH, OT
TOYKH J0 MPSAMOM, OT TOUKH J10
IJIOCKOCTH; MEXy CKpELIH-
BAIOLMMHUCS IPSIMbBIMHU.

Brruncienue yrioB: Mex-
Ny CKpEIIMBaIOIIUMHUCS Ipsi-
MBIMM,MEXAY IPSIMOH U ILIOC-
KOCTBIO, JIBYI'PaHHBIX yIJIOB,
YIJ10B MEXAY INIOCKOCTSIMHU

CtpouTth ce4eHre MHOTOTPAHHUKA METOJIOM CJIEIOB.

JlaBaTh omnpeneneHne pacCTOSHUS MEXY (purypamu.

Haxonutb paccrosiHue MeXIy MNapajyieIbHbIMU IJIOCKO-
CTAMM, MEXIY IUIOCKOCTHIO W TapajuleIbHON €d MpSAMOW,
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

CTpouTh JIMHEHHBIN Yroy JBYIPaHHOI'O yIJjla Ha YEpTexe
MHOT'OTPaHHUKA U HaXOJIUTh €0 BEJIMUUHY.

HaxoauTs yribsl Mexay IIOCKOCTSIMU B MHOT'OTPaHHUKAX

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'OITPOLHECCA

OBA3ATEJIbHbIE YHYEBHbIE MATEPUATIbI A1 YYEHUKA 10 knacc

1. MaTtemaruka: anredpa U Hayaja MaTeMaTUYeCKOro aHajin3a, reometpus. ['eomerpust

(0azoBbIit 1 yrayonensslil yposenb). 10-11 k. ®I'OC. Apropsl: Atanacss JI.C,

Bbyrysos B.®., Kagomues C.b. u np. U3narensctBo «IIpocsemenune»,2020 rog.

2.b.I'. 3uB. Jlunaktnyeckue marepuaisl o reomerpun it 10 kinacca. Mocksa. «I[Ipocsemenne»2019

METOOANYECKUE MATEPUAIJIbI ONA YYUTENA

1. E.M. PabunoBuu. 3a1aun 1 ynpaXHEHUs1 Ha roToBbIX yepTexkax. 10 — 11 kiacesl. ['eomerpus.
Mocksa. «Mnekcay.
2. A.11. EpmoBa, B.B. I'ono6opoasko. CamocTosTeIbHbIE U KOHTPOIIbHBIE paboThl. ['eomeTpust
10 — 11. MockBa. «Mnekca.
3. A.Il. EpmoBa, B.B. I'o1o60posibko. Y cTHBIE TPOBEPOUHBIE U 3a4€THBIE paOOTHI IO
reometpun st 10-11 kmacca. Mocksa. «Mnekcay.

4 Marematuka. BepossTHOCTh U cTaTHCTHKA. 7-9 Knaccel. ba3oBeiil ypoBeHb. MeToanueckoe
nmocoOue K MpeIMeTHOH JIMTHUH YIYCOHHKOB 110 BEPOATHOCTH U cTtaTtuctuke M.P. Bricorkoro,

N.A. Smenko nox pepakuuen M. Smenxo.

LUPPOBbLIE OEPA3OBATEJIbHbIE PECYPCbl U PECYPCbI CETU
MHTEPHET
JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues, 3.I'. [To3nsk, JI.C. Kucenesa. ['eomerpust
(6a3oBbIif 1 yriyOneHHbIN ypoBeHb). 10-11 kimaccel. DnexkTponHas ¢popma yaeOHHKA.




IMOYPOYHOE IIJIAHUPOBAHME 10 kiacc, reomeTpust

N aara Tewa ypoka
) mian | dakr
BBenenue B crepeomerpuio - 10 yacon
1. OCHOBHBIE IIOHATHS CTEPEOMETPUH: TOUKA, NPsIMas], INIOCKOCTh, IPOCTPaH-
CTBO
2. [TpaBuna nzo0pakeHHs Ha pUCYHKaX: H300paKeHUs IUIOCKOCTEH, mapaiesb-
HBIX NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA
3. [TonsTHSA: nepecekaromuecs MI0CKOCTH, IepeceKaroIuecs npsmas 1 mioc-
KOCTb
4. 3HAaKOMCTBO C MHOTOI'paHHUKaMHU
S. M300pa’keHre MHOTOI'PaHHUKOB Ha PUCYHKaX
6. N300paxeHre MHOTOrpaHHUKOB Ha MPOEKIIMOHHBIX YepTExaxX
7. Ky0,ero pa3zéprku u mogenu
8. IInpamua, e€ pa3BEPTKU U MOJAEIIN
9. CeyeHus MHOTOI'PaHHUKOB
10. Koumponvnan paboma Nol no meme «Bsedenue ¢ cmepeomempuroy
Ilpsamvie u nnockocmu ¢ npocmpancmee. Ilapannenvnocms npamvlx u naockocmeii - 12 uacos
11. B3anMHoe pacnosiokeHre NpsMbIX B IPOCTPAHCTBE
12. [TapasienpHble IpsiMbIE B IPOCTPAHCTBE
13. ITapasmienbHOCTh TPEX MPSIMBIX
14. ITapajuteIbHOCTH IPSIMOM M IIIIOCKOCTH
15. VYru1Bl ¢ COHANPABICHHBIMACTOPOHAMHU
16. Yron Mexy IpsSsMbIMU B IPOCTPAHCTBE
17. ITapanenbHble INIOCKOCTH, UX CBOICTBA
18. Tetpasap
19. Ky6
20. ITapamnenenunen
21. ITocTpoenue ceuennit
22. Konumponwvnaa padoma Ne2 no meme «lIpamovie u nnockocmu 6 npocmpan-
cmeey
IlepneHAUKYJSIPHOCTD NPSIMBIX M IJIOCKOCTeH - 12 yacoB
23. [leprieHIMKyNIsIpHBIE MPSIMBIE B TPOCTPAHCTBE
24. [Tpsimble, mapanenbHble IIOCKOCTH
25. [IpsiMble, nepneH MKy pHbIE K MIIOCKOCTH
26. [Tpu3Hak neprneHuKyIIpHOCTH NPSIMON U TIIOCKOCTH
27. Teopema o npsiMOi, MEPIIEHINKYISIPHON IIIOCKOCTH
28. IleprieHquKyIIIp 1 HAKJIIOHHBIE
29. PaccrostHME OT TOUKH 10 INIOCKOCTH
30. Paccrostaie oT npsMoil 10 MII0CKOCTH
31. Haxoxx/1eHre yriioB MeXa1y CKpeIMBaONMMHCS TPSIMBIMU B Ky0Oe
32. HaxoxaeHue yrioB Mexay CKpelMBaoIMMUCS TPSIMbIMU B TUPAMUIE
33. Pemenue 3anau
34. Konmponvhnasn paboma Ne3 no meme «IlepneHOuKynapHocmo npamvix u
naockocmeny
Yribl Mexay NpsIMBIMH U INIOCKOCTSAMH - 10 yacoB
35. Yroi Mexay IpsMOi ¥ INIOCKOCTBIO
36. JIByrpaHHbIil yroi




317.

JIvHEeHBIN yroy IByrpaHHOrO yria

38. [TepnieHIUKYISAPHOCTD IJIOCKOCTEH
39. IIpu3HaK nepneHMKYJIIPHOCTH JBYX INIOCKOCTEN
40. Haxosxnenne yriioB Mexay MiI0OCKOCTSIMU B KyOe
41. Haxox1eHue yrioB Mexay IJIOCKOCTSIMU B TUPaMUIE
42. Teopema o TpEX MepreHIUKYIIpax
43, Pemenue 3amau
44, Konmponvnas paboma Ned no meme « Yenvt mesicoy npamoimu u niocko-
cmamuy

Mnozoepannuku - 10 uacos
45, [TonsTHEMHOTOTpaHHUKA
46. ITpusma: npsimast 1 HaKJIOHHAS
47. bokoBas 1 110JIHast MOBEPXHOCTH NPU3MBI
48. [IpssMoyrosibHBIN NTapajuiesIenUne]] U €ro CBOMCTBA
49, ITupamua
50. [TonHast MOBEPXHOCTH MUPAMUJIBI
51. [TpaBuiibHas 1 yced€HHAsI MUPAMUIBI
52. [IpaBubHBIE MHOTOTPAaHHUKH
53. CHUMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBLHO TOUKH, IPSIMOM, INIOCKOCTH
54, Konmponvnan paboma No5 no meme «Muozozpannukuy

O0bEMBI MHOTOTPAHHHMKOB - 8§ YacoB
55. ITonsitre 06 06bEMe
56. OCHOBHBIECBOICTBAOOBEMOB
S57. O0bEM mapasuienenumnesa
58. O06BEM TUPaMUIBI
59. O0BEM pU3MBI
60. Brrauciienne 066EMOB Te
61. Pemenue 3amau
62. Hmozoeas ammecmayun. Konmponvnas paboma Ne6
IloBTOpeHue - 6 YacoB
63. ITocTpoeHne ceueHni B MHOTOIpaHHHKE
64. Beluncnenue paccTosHUNM MEKY 1BYMs TOYKaMH, OT TOYKH 10 NPSIMOU
65 Brruncnenne paccTosiHHI: OT TOUKH J0 IIOCKOCTH, MEKTY CKPEIIMBAIO-
IITUMUCSI TIPSIMBIMU

66. Bhrunciienue yrioB Mexy CKpeIMBAIOIUMUCS PSIMBIMU
67. Beruucnenue yriaoBMex 1y nNpsiMoi U IMIIOCKOCTBIO
68. Brrauciienue yriaoB MexXy IIOCKOCTIMHU




IMOYPOYHOEIUIAHUPOBAHUE 11 kiacc, reoMmeTpus

e mara Tema ypoka
mman | (akt
Tesa Bpamenns - 12 yacon
1. Cdepa u map. [lnomans moBepxHocTu chepbl
2. B3anmuoe pacrionoxxenue chepbl U IIIOCKOCTH
3. KacarenbHast IIoCKOCTh K cepe
4. Ceuenuss 1mapa
5. Humuuap
6. [Tnomans 60KOBOM U MOJTHON MOBEPXHOCTH IIMIIMHAPA
7. CeueHus MIIMHIpA
8. Konyc
9. [Tnomans 60KOBOI U MOJTHOM MOBEPXHOCTU KOHYCA
10. CeueHus KOHyca
11. Komb6unauust ten BpaiieHus ¥ MHOrOIpaHHUKOB
12. Konmponvnasn paboma Nel no meme « Tena spawienuny»
OQ0béMbITE - S yacoB
13. [Tonstue 06 00bEMe. OCHOBHBIE CBOHCTBA 0OBEMOB TEIL.
14, O0BEM 1UIHHApA
15. O0BéM KoHyCa
16. O0BEM 1Iapa, MapoBOro CErMeHTa, IMapoBOT0 CEKTOpa
17. Konmponvuas paboma Ne2 no meme «Qovémubt meny»
BexkTopbl M KOOpAMHATHI B IpocTpancTBe- 10 yacos
18. Bekrtop Ha mockocTy U B mpocTpaHcTBe. CI0KEHHE U BHIYUTAHHE BEKTOPOB
19. YMHOXEHHE BEKTOpa Ha YHCIIO
20. PasnosxeHue BekTopa mo TpéM HEKOMITJIaHAPHBIM BEKTOPaM.
IIpaBuno napasuienenumena
21. Permenne 3aay, CBI3aHHBIX C MPUMEHEHHEM MTPABIII JCHCTBHI ¢ BEKTOpaMH
22. [TpsimoyrosipHas cucTeMa KoOpaIuHaT B mpoctpancTBe. KoopauHaTe! BekTopa
23. ITpocreiimue 3ajaun B KOOpAMHATaX
24, VYron mexay BekTopamu. CKaJIsipHOE TPOU3BECHNE BEKTOPOB
25. Brrauciienue yrioB Mexy IPSMBIMH U TUTIOCKOCTSIMH
26. KooparHaTHO-BEKTOPHBIM METOJ] TP PEIICHUH T€OMETPHUECKUX 3a1a4
217. Hmozoeas ammecmayun. Konmponvnasn paboma Ne3
IloBTOpeHue, 06001eHNE U CHCTEMAaTH3aMs 3HAHUI - 7 4acoB
28. CeueHnsi MHOTOI'DaHHUKOB
29. HaxoxJieHre yriloB MeX1y CKPEIUBAIONIMMHUCS TPSIMBIMA
30. Haxox1eHne yriioB Mex 1y TIOCKOCTSIMH
31. Brruncnenue miomajeii MHOTOrpaHHHUKOB
32. Brruncienne 00bEMOB TeI
33. [Tnomaau noBepXHOCTEN TeJ BpalleHUs
34. OO0BEMBI TeN BpallleHUs
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