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IHosscHUTEALHAA 3aIIUCKA

PabGouass mporpamma ydeOHOro Kypca «l['eomerpus» 06a30BOTO YpOBHS
pa3paboTaHa B COOTBETCTBUU C TPECOOBAHUSIMHU:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuu B
Poccuniickon @enepanuny;

o mpukaza MwunoOpuayku ot 17.05.2012 Ne 413 «OO6 yTBepx)aeHUU
(denepanbHOro TroCyAapCTBEHHOTO OOPa30BATENBHOTO CTAaHIAPTa CPEAHETO
obmiero  oOpaszoBaHusi» (C  M3MEHEHHSMH, BHECEHHBIMH  IPHUKA30M
Munnpocgenienus ot 12.08.2022 Ne 732);

» mnpukaza MunmnpocsenieHus ot 18.05.2023 Ne 371 «O06 yTBepx)aeHUU
benepanbHOi oOpazoBaTeIbHON IpOrpaMMbl CpEIHET0 o011ero
00pa3oBaHUsY;

o mpukaza MunnpocsenieHus: ot 22.03.2021 Ne 115 «O6 yTBepkAcHUU
[lopsinka opraHu3aluy U OCYHIECTBIECHUS 00pa30BaTEIbHON JIEATEIBHOCTH IO
OCHOBHBIM  00I11€00pa30BaTEIbHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM HadajbHOrO OOIIET0, OCHOBHOI'O OOILIEro M CpEeIHEro oOIIero
00pa3oBaHUsY;

o CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKIE TpeOOBaHUSI K
OpraHM3aIysIM BOCIIUTAHUS U OOYYECHHMsI, OTAbIXa M O3IOPOBJICHHS JIETEH U
MOJIO/ICKW», YTBEP)KIECHHBIX MMOCTAHOBJICHHEM TJIABHOTO CAaHUTAPHOTO Bpada
ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnenunyeckue HOpPMATHBBI M TpeOOBaHUS K
obecrieueHnio Oe3omacHOCTH U (M) OE3BPEIHOCTH IS YeloBeka (HakTopoB
cpeasl OOMTaHUS», YTBEPKACHHBIX MOCTAHOBJICHHWEM TJIABHOTO CAHUTAPHOTO
Bpaua ot 28.01.2021 Ne 2;

o KOHIICTILIMM PA3BUTHUS MATEMaTUYECKOTr0 OOpa30BaHUs, YTBEP>KIECHHOU
pacniopspkenueM [IpaBurensctBa ot 24.12.2013 No 2506-p;

o YueOnoro muana mus 10-11x kmaccoB MKOVY «KupeeBckuii 1ieHTp
obOpazoBanus Ne 2y Ha 2023-2024 yueOHbIii ros.

« OCHOBHO#T 00pa30BaTE/ILHON MPOTrPaMMBbI CpeHEro (IOTHOIr0) 00IIero
obpazoBanust MKOY «Kupeesckuii ientp obpazoBanust No 2»

o (denepanbHOll pabouelt mporpamMMmbl ydeOHOro kypca «l'eoMeTpusi»,
KOTOPBIN BXOJUT B COCTaB yueOHOTO npeaMeTra «MaTemaTHukay.

PabGouass mporpamma ydeOHOrOo Kypca «l'eomeTrpusi» 0a30BOro ypOBHS s
oOyuarormuxcst 10-11-x kmaccoB pazpabotaHa Ha ocHOBe DenepalibHOTO
rocyJapCTBEHHOTO  0Opa30BaTeIbHOTO  CTaHAApTa  CPEAHEro  OOIIEero
o0pa3oBaHusl, C yU€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUIA, TTPEABIBISIEMBIX
K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAIUIIMA POCCUMCKOTO OOpa30BaHUA.

Peanuzamuss ~ mporpammsl o0ecrieunBaeT  OBJIAJICHUE KITFOUEBBIMU
KOMIIETSHIIUSMH, COCTABIISIONIMMHU OCHOBY JIJISl CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpazoBaHus, LET0CTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO u

IIO3HABATCIIbBHOI'O PAa3BUTHUS JIMYHOCTHU 06yan0mec;1.



BaxxHocth y4yeOHOro Kypca TeOMETpHM Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHHsl OOYCJIOBJIEHA MPAKTUYECKONM 3HAYMMOCTBIO METANpPEIMETHBIX U
MPEIMETHBIX PE3yIbTAaTOB O0YUYEHHUS] T€OMETPUU B HAMPABICHUH JIUYHOCTHOTO
pa3BuTus oOydvarommxcs, GopmupoBaHus (YHKIIMOHATFHOM MaTeMaTUYECKOM
TPaMOTHOCTH, HW3YYEHHs] JpYruX y4eOHBIX JUCHUIUIMH. Pa3Butue y
oOy4Jaronuxcsi MpaBUIbHBIX MPEJICTABICHUNA O CYIIHOCTH U MPOUCXOKICHUU
r€OMETPUYECKUX aOCTpaKlMii, COOTHOIICHUH PEaTbHOTO U HACAIBHOTO,
XapakTepe OTpaXEHUsT MaTEeMaTUYECKOM HAyKOM SBJICHUM U IPOILIECCOB
peasbHOr0 MHUpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJM MATEMATHYECKOIO
MOJICIMPOBAaHUS B HAy4YHOM T[O3HAaHUM U B IMPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHHIO HAYYHOTO MHPOBO33PEHHUS Y4YalllUXCsA, a TakKKe KadecTB
MBINIICHHS], HEOOXOIUMBIX AJIS aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eometpust siBrsieTcss OAHMM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TaKk Kak 00eCHeYrMBaeT BO3MOXHOCTh H3YUYEHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbIlUIeHHE, (QOpPMUPYEMOE TpPU HU3YYCHHH OOydaroluuMucs
MOHATUMHBIX OCHOB T'E€OMETPUU U TMOCTPOCHUU IECTIOYKH JIOTHYECKUX
YTBEPXKJIECHUM B XOJI€ PEIICHUS T€OMETPUUECKUX 3a7ad, YMEHUE BBIJBUTaTh U
ONpPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO MCIOIB3YIOTCS MPHU PEIICHUU 3a7a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpHEeHTHPOBATHCA B IMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JIaCTAX NEATENbHOCTH denoBeka. OpueHTanus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLMaJIbHOro ObITHA, (opMma
OTPaXXEHUS OKPY’KAIOLIET0 MUPA, YCIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOI'O
npeoOpazoBaHusl JIEHCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHIbI YYEOHOM M TPYJIOBOH JAESITENBHOCTH,
SBIISIETCS OJHUM W3 MPO(ECCHOHATBFHO BaXKHBIX KA4eCTB, MOATOMY aKTyallbHA
3aja4a (GOPMUPOBAHUSA Y OOYYAOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MPAKTUUYECKON AESITENbHOCTU IO MHOTUM HAIPaBIICHUSIM.

[lens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHuss —  obmieoOpa3oBaTeabHOE H  OOIIEKYJBTYPHOE  pPa3BUTHE
oOydJaromuxcst uepe3 O00ecrledeHHe BO3MOXKHOCTH  TPHOOPETEHHUS U
WCMOJIb30BaHUS CUCTEMATUYECKUX T'E€OMETPUYECKHX 3HAaHUM W JICHCTBUH,
cnenu(@UUHBIX ~ TEOMETPHHM, BO3MOXKHOCTH  YCHCIIHOTO  MPOJODKCHHS
oOpa3oBaHMsI 1O CIEIUATBHOCTAM, HE CBS3aHHBIM C  TPUKIATHBIM
MCIIOJIb30BAaHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAuYeHa JJis
oOydarolmuxcst  CpedHel  IIKOJbl, HEe HCHBITHIBABIIMX 3HAYUTENBHBIX
3aTpyJHEHUI Ha YPOBHE OCHOBHOrO 00IIero odpaszoBaHus. Takum oOpazom,
oOyuaroiuecsi Ha 6a30BOM YPOBHE JOJKHBI OCBOMTH OOILIME MaTeMaTHYECKUe



YMEHHS, CBSI3aHHBIC CO CHCIU(PUKON IreOMETPUH U HEOOXOUMBIC IS )KH3HH B
coBpeMeHHOM oOmiecTtBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTH HW3YYHTH
reoMeTpuio 0oJiee TIIyOOKO, €CITM B JaTbHEHIIEM BOSHUKHET HEOOXOIUMOCThH B
TEOMETPUUCCKUX 3HAHUAX B MPO(HECCHOHAIBLHOM JCSITEIbHOCTH.

JlocTmKeHHE LEAM OCBOCHHMS MpOrpamMmbl  OOECIIEUMBAECTCS  pPELICHHEM
COOTBETCTBYIOIIMX 3adad. IlpuopureTHplMM 3ajayaMud OCBOEHHS Kypca
«I"eometpun» Ha 6a3oBoM ypoBHe B 10—11-x Kaccax sBISIOTCS:

o (GOpMHpPOBaHHE TPEACTABICHUS O TEOMETPUUM KAaK YacTH MHPOBOU
KYJIBTYPBI H OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIITUM MUPOM;

o (GopMHUpPOBaHME MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIICHHUSI
KaK O BOXHEHIINX MATEeMAaTUYECKUX MOJCISAX, TMO3BOJISIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

o (QopMUpOBaHHWE yMEHHs pacro3HaBaTh Ha YEpTEk,axX, MOJCIIX U B
peaIbHOM MHPE MHOTOTPAHHHUKY U TEJIa BpaIllEHUS;

o OBJIAJICHHE METOJAaMM pEIICHHUs] 3aJlad Ha TOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX (QUTYD;

o (OpPMHpPOBAaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMH TOHATHAMHU O
MHOTOTPAHHHUKAX M TeJIaX BPAIICHUS U X OCHOBHBIMU CBOWCTBAMH;

e OBJIAJICHUC aNTOPUTMAaMU PEIICHUS OCHOBHBIX THIIOB  3ajady,
dbopMHupOBaHNE YMEHUS MTPOBOIUTH HECTIOKHBIC T0Ka3aTEIbHBIC PACCYKICHUS
B XOJI€ pCHICHUS CTEPEOMETPUUYECKHX 3adad W 3adad C MPAKTHICCKUM
COJIep>KaHUEM,

e Da3BUTHC  WHTCIUICKTYaJIbHBIX W  TBOPYECKHMX  CIOCOOHOCTEH
oOy4Jaronuxcsi, MO3HABaTEIbHOW AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHI,
KPUTUYHOCTU MBITIICHUS;

o (¢dopmupoBaHue  (GYHKIMOHAIBHOM  TPAMOTHOCTH,  PEJICBAHTHOU
T€OMETPUU. YMEHHE PAaClo3HABATh MPOSBICHUS T€OMETPUYECKUX MOHSITHUH,
00BEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U TIPH
U3YYCHUH JPYTUX Yy4eOHBIX TNPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (HOpMYyTUpOBaTh WX Ha S3BIKE T€OMETPUU M CO3JaBaTh
TCOMETPUUYCCKUE MOJCIH, TTPUMEHSATh OCBOCHHBIM T'€OMETPUUYCCKUN armmapaT
JUTSL PEIICHHS] TMPAKTHKO-OPUEHTHUPOBAHHBIX 3a/1ad, HWHTEPIPETUPOBATh U
OIICHUBATH MOJIYYCHHBIC PE3YJIbTATHI.

OTnuuuTensHO OCOOCHHOCTBIO MPOTpPaMMBbl SBIISIETCSI BKJIIOYEHHUE B KYpC
CTEpEOMETPUM B Haydajie €ro H3y4YeHHs 3a7ad, pPEIIacMbIX Ha YpPOBHE
MHTYUTHUBHOTO TO3HAHUS, U OMpPEACICHHBIM 00pa30oM OpraHuW30BaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBILIJICHUS, CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX ITPOLECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3YUYEHUIO ITPEIMETA.

[IpeanouTenue OTHAETCS HAIJIAIHO-KOHCTPYKTMBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTH
[IPEAMETHO-TIPAKTUYECKOM  JEATEIbHOCTU. Pa3BuUTHE  NPOCTPAHCTBEHHBIX



MIPEACTABICHU Yy Yy4YallUXCid B Kypc€ CTEPEOMETPUHM MPOBOAMUTCS 32 CUET
pelleHrss 3aJad Ha CO3JaHhe MPOCTPAHCTBEHHBIX OOpa3oB U 3a1ad Ha
OTIepUpPOBAaHUE MPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpa3a IPOBOAUTCS
C OMOPOH Ha HATJSAHOCTH, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUCHUS
OT HArJISIIHOCTH, MBICIIGHHOTO U3MEHEHUS €r0 UCXOJTHOTO COJIepKaHUSI.

OcHoBHBIE cojepkarenbHble TuHUU Kypca «['eomerpunm» B 10-11-x kiaccax:
«MHuororpannukn», «lIpsiMmpie W TUIOCKOCTH B TpocTpaHcTBe», «Tena
BpailleHus», «BekTopbl M KOOpAMHATBI B MIPOCTPAHCTBE». DopMHUpOBaHUE
JIOTUYECKUX YMEHUU pacnpeesieTcsl HE TOJBKO IO COJIEepKAaTeIbHBIM JIMHUSIM,
HO U IO ToJjaM OOy4EHHs Ha YPOBHE CPEJTHEro 00111ero o0pa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHMSI paboyeil MporpaMMbl, paclpeleeHHbIM MO0 TojaM o00y4eHwus,
CTPYKTYPUPOBAHO TakuM OOpa3oM, YTOObI OBJIAJIECHUE TEeOMETPUUECKUMU
NOHATHSMU U HaBBIKAMU OCYIIECTBIILIOCH MOCIIEIOBATENIBHO U MOCTYNATEIBHO,
C CcOONIOACHHEM TMPUHIUIIA TPEEeMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS
BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TIE€OMETPUYECKHX  MpeJCTaBICHUI
00yyJaroImuXcsl, paciIupsisi U yriyossisi ee, 00pa3ysi MPOYHbIE MHOXKECTBEHHBIE
CBSI3U.

Ha usyuenne reomerpun otBoauTCs 2 yaca B Heaento B 10-m kimacce u 1 yac B
Henenro B 11-M kmacce, Bcero 3a aBa roga o0ydenus — 102 yueOHbBIX daca.

Jist  peanu3anuyM  MPOTPAMMBI  MCTHOJIB3YIOTCS  yUYEOHWKH, TOMYIIEHHBIE K
HCITOJIB30BAHUIO TIPH PEATH3AIlN UMEIONTUX TOCYAAPCTBCHHYIO aKKPEIUTAIHIO
0o0pa30BaTeNbHBIX MPOTPAMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUS  OPTaHU3ALMSAMU,  OCYIIECTBIISIOMIUMU

o0pa3oBaTeNbHYI0 NEATeIbHOCTD, Npuka3oM Munmpocsemierus ot 21.09.2022
Ne 858

Conep:kanue yueOHOro Kypca
10-ii kiace
IIpsiMmble U MIIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE IOHATUA CTEpeOMETPUU. ToUKa, mpsiMasi, MIOCKOCTh, IPOCTPAHCTBO.
[TonsitTue 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHoOe pacrnofiokeHHe MpSAMBIX B MPOCTPAHCTBE. IMEpeceKarolmec,
napajijiesibHble M CKpelmBaromuecs mpsmbie. [lapainenbHOCTh TpsSMBIX U
IUIOCKOCTE B TPOCTPAHCTBE. MapajlieibHble MpsSIMble B MPOCTPAHCTBE,
napaJlIeIbHOCTh TPEX MPSAMBIX; MAPALIEIBHOCTh MPSMOM U IIOCKOCTH. YTIIBI C
COHANpPABIICHHBIMU CTOPOHAMH; YroJl MEXIy MpSMbIMH B TIPOCTPAHCTBE.



[TapannenbHOCTP  IJIOCKOCTEW:  IMApAJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuienbHeIX IockocTeil. Ilpocteiimme mnpocTpaHcTBeHHbIE (UTYPHI Ha
IUIOCKOCTH: TETPadp, KyO, napajuiesenunes; NoCTPOEHUE CEUEHUH.

[lepneHaAUKYISIPHOCTE TPSIMOM M IUIOCKOCTH: INMEPHEHAUKYJSIPHBIE NPSMBIE B
IPOCTPAHCTBE, MNpPSAMBIE IapaJuleibHblE M NEPHEHAMKYJSPHBIE K IUIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O IpsAMOHN
NEPIEHANKYJIIPHOMN IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U
IUIOCKOCTBIO; JABYTPAHHBIA yrOJ, JIMHEWHBIM yroj JBYTPAHHOIO  yIJIA.
IleprieHIMKYNSIp ¥ HAKIOHHBIE. pACCTOSAHME OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MPSIMOW JO0 TJIOCKOCTH, MPOEKIUs (UTYphl Ha IUIOCKOCTb.
[leprieHIUKYISIPHOCTh IUIOCKOCTEN: IPU3HAK MEPHEHANKYJSIPHOCTH JIBYX
II0CKOCTe!. TeopeMa 0 Tpex NePHeHIUKYJIIIpax.

MHoOrorpaHHuKHU

[loHATHE MHOTOTPAaHHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKIIBIE U
HEBBINIYKJIBIE MHOTOTPAaHHHUKH; pa3BepTKa MHOrorpanHuka. Ilpusma: n-
YTOJIbHAS NPU3MAa; TPAaHU U OCHOBAHUS MPU3MBI; IPsIMasi U HAKJIOHHAS IIPU3MBI;
OOKOBasi W MOJHAs MOBEPXHOCTh NMpu3MblL. [lapannenenunen, mpsaMOyroJibHbBINA
napajuiesienunes u ero cpoucrsa. [Iupamuaa: N-yronpHas nupamuaa, rpaHu u
OCHOBaHUE MNHpaMuabl, OOKOBas U TIOJHAs TOBEPXHOCTb MHUPAMUJBbI,
OpaBWIbHAs M YCEYEHHas NHUPAMHAA. OJEMEHTbl MNPU3MBI W IUPAMUJIBIL.
IIpaBuwiibHBIE MHOTOIPaHHUKHU. IIOHATHE IPABUIBHOIO MHOI'OIPaHHUKA,
IpaBUJIbHAS IpA3Ma M IIpaBWIbHAsA NUPaMUa; IPAaBUIbHAs TPEyroJibHas
nupaMypja W TNpaBWIbHBIA TeTpasap; KyO. IlpeacraBieHue o mNpaBHIIBHBIX
MHOTOIPaHHHKaX: OKTa’Ap, JoAeKa’ap u ukoca’dap. CedeHus NpU3MBI U
MTAPAMUJIBI.

CI/IMMeTpI/ISI B INPOCTPAHCTBC. CHMMECTpHUSA OTHOCHTCIIBHO TOYKH, HpHMOfI,
IJIOCKOCTH.  DJIEMEHTBI CUMMCTpUMX B IHpaMHJax, HapaJlICIICIIUIICAAX,
IMpaBUJIbHBIX MHOTOI'PaHHUKAX.

Brruncienne 37eMEHTOB MHOTOTPaHHUKOB. pebpa, nuaroHanu, yribl. [Liomans
OOKOBOW MOBEPXHOCTH W TMOJHOW MOBEPXHOCTH MNPSMOM MPHU3MBbI, IUIOLIAIb
OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MpsIMOM mpu3Mmbl. Ilmomiaas
OOKOBOM MOBEPXHOCTU M TMOBEPXHOCTH MPABUIBLHON MNHpPAMUIBI, TEOpema o
miomaau ycedeHHod nupamuabl. [lonstue o0 obbeme. OObeM NHUpaMUIbI,
MIPU3MBI.

[TogoOubie Tenma B mpoctpaHcTBe. COOTHOMICHHWS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMu MOAOOHBIX TE.

IToBTOpEeHue

[TapajuteslbHOCT,  NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.
[lepneHaUKyIApHOCTH  OPSIMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE.
Muororpanauku. [nomany noBepxHOCTEN MHOIOTPAHHUKOB.



11-i kaacc
TeJsia BpameHus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIolue IUINHIPUIECKON MOBEPXHOCTH,
OCh ITWIMHIPUYECKONW TMOBEpXHOCTU. I[luamHap: ocHOBaHuA U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U OCh; IJIOIIaAh OOKOBOM U MOJHOU MMOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yroNre KOHMIECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOM MOBEpXHOCTH. KOHYC: OCHOBaHUME U BEPIIIMHA,
oOpasyrolias U oCh; IJIONIa> OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CCUCHHBIM
KOHYC: 00pa3yIolre U BEICOTA; OCHOBAHUS U OOKOBAs MOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, TMaMeTp; TIOMaab TOBEPXHOCTH CEPHI.
Bsaumnoe pacnonoxenue chepsl U TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; womaab cQepsol.

N300pakeHue Tes BpalleHUs Ha MIOCKOCTH. Pa3BepTka MIMH/IpaA U KOHYCA.

KomMOunHanuu ten BpalieHuss © MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIN
okoJi0 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK, WK TEJIO BPALECHUS.

[Tonsatue 06 o6beme. OCHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 00 oObeme
IPSIMOYTOJIBHOTO TIapaslIeseuIieia U clieacTBHs u3 Hee. O0beM IWIHHIPA,
koHyca. O0beM mapa u 1iomaib chepsl.

[TonoGuBIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKTY TUTOIIAISTMU
MOBEPXHOCTEH, 00beMaMu MTOAOOHBIX TEI.

Ceuenwust mumHIpa (MapasuieNibHO U MEPIICHIUKYIISIPHO OCH), CCUCHHS KOHYCa
(mapasieTbHOe OCHOBAHUIO M MTPOXO/SIIEE Yepe3 BEPIIUHY), CEUCHUS IIapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocty U B mpocTpaHcTBe. CIIOKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOopa Ha 4ucio. PasioxkeHue BekTOopa IO TPEM
HEKOMIUIAHAapHbIM BekTopaM. lIpaBuino mnapamnenenunena. Pemienue 3anad,
CBSI3aHHBIX C NIPUMEHEHHUEM IMpaBUJl ACUCTBUU C BeKTOpamu. lIpsamoyrosbHas
cucTeMa KOOpAuHAT B mpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimmue
3a/laud B KOOpAMHATaXx. YToJl Mexay Bekropamu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB. BpluncieHne yriioB Mexay NOpsMbIMU M IUIOCKOCTSMM.
KoopnHaTHO-BEKTOPHBIM METO ITPU PELIEHUU T€OMETPUUECKUX 3aa4.

IToBTOpEHME
[TapajuteTbHOCTD MPAMBIX U IJIOCKOCTEN. IIeprneHAuKyISpHOCTD MPAMBIX
U Iockocteil. MHororpanHuku. PenieHue TUMOBBIX TECTOBBIX 3amanuii EI'D



(6a3oBbIil ypoBeHb). Bekropsl B mpoctpanctBe. OObeMbl MHOTOTPAaHHUKOB U
TeN BpamieHus. Pa3Hble 3aaun Ha MHOTOTPaHHUKH, IWJIMHIP, KOHYC U IIap.

Ilnanupyembie pe3yJibTaThl 0CBOEHUSA YUeOHOI0 Kypca

JIMYHOCTHBIE pe3yJibTAThI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl yueOHOTo Kypca «I 'eoMeTpusi»
XapaKTEPU3YIOTCS:

I'pa:xxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHa POCCHUHCKOro  OOMIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
IpoIeAYp TpaxAaHCKOro oOIecTBa (BBIOOPHI, OMPOCH W TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBbHBIMA HHCTHUTYTaMH B COOTBETCTBHM C WX
GYHKUUSIMY U Ha3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TPa)KTAHCKON UIECHTUYHOCTH, YBAXKCHUS K
NpOUIJIOMY M HACTOSIIIEMY  POCCHUMCKOM  MAaT€MaTUKH, IEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHHUSIM POCCUHUCKHX MATEMAaTHUKOB M POCCHMCKOMN
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYrUX
HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa; ChOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O  CO3HAHUSA, O3TUYECKOTO  TOBEICHMS, CBSI3aHHOTO  C
NPAaKTUYECKUM NMPUMEHEHUEM JIOCTUKEHUM HAYKHU U JEATEIIbHOCTBHIO YYEHOTO;
OCO3HAHHUEM JIMYHOTO BKJIJ|a B TOCTPOECHUE YCTOMYMBOTO OY/IyIIEro.
JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUpPY, BKIIOUYAsl 3CTETHUKY MaTEMAaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHUM, pacCyXICHUN;
BOCIIPUMMYHUBOCTBI0 K MAaTEMaTHYECKMM AaCIeKTaM pa3jIuyHbIX BHJIOB
HCKYCCTBA.

du3uyeckoe BOCIUTAHHE:

c(hOPMHPOBAHHOCTHIO yMEHHUS TIPUMCHITh MAaTEMAaTHYCCKUE 3HAHUS B
MHTEpecax 3J0poBOro u 0Oe3omacHoro oOpaza KU3HHU, OTBETCTBEHHOIO
OTHOIICHUS K CBOEMY 3JI0POBBIO (30pOBOE MHTaHME, COATAHCUPOBAHHBIN
PEXKUM 3aHITHI U OTIbIXA, PETyJIsipHas (pu3nUecKkasi akTUBHOCTD); (PU3NIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITeIbHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LEHHOCTH TPYAOIIOOUS; HHTEPECOM K
paznuyHbiM  chepam  TPO(PECCHOHATBHON  ACSITENBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKCHUSIMH, YMEHHUEM COBEPIIaTh OCO3HAHHBIN BBHIOOD
Oynymieit mpodeccun M peaau3oBBIBaTh COOCTBEHHBIC >KU3HCHHBIC IIJIaHbI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caMo00pa3oBaHNI0 Ha MPOTSHKEHUH BCEH >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEeMaTHIECKON HAITPaBICHHOCTH.



JKOJI0rnYecKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYIbTYpPhl, TOHMMAHWEM BIWSHHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpelibl, OCO3HAaHUEM TIJIOOATBHOIO XapakTepa HSKOJOTUYECKHUX
npoOJjieM; OpHUEHTAlMe Ha MPUMEHEHHE MATEeMaTUYECKUX 3HAHUU IS
penieHus 3a1a4d B 00JacTU OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYIIKOB U
OIIEHKH UX BO3MOXHBIX MMOCIEACTBUN I OKPY>KAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHUsI HAyKW U OOIIECTBEHHOM MpPaKTUKH, TOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak chepbl 4eIOBEYECKOM NesATEIbHOCTH, ITAlOB €€
pPa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUSl LIMBUIIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU W MaTEMaTHUYeCKON KYyJIbTypoll Kak CpPEJICTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITH MTPOEKTHYIO U HCCIIEIOBATEIIBCKYIO JIESITEILHOCTh
WHJIUBUAYAJILHO U B TPYMIIE.

MeTanpeaMeTHblie pe3yabTaThl

MertanpenMeTHbie pe3yJbTaTbl OCBOEHUS MPOrpaMMbl  y4eOHOTO Kypca
«I"eomeTtpusi» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAITbHBIMHU
NMO3HABATEJILHBIMU JICCTBUSIMU, YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMH, YHUBEPCAIBHBIMU PETYISTUBHBIMU ACHCTBUSIMU.

1) YHuBepcanbHbIe NMO3HABATEJIbHbIE JEUCTBUS, o0ecreuynBaoT
dbopmupoBaHre 0a30BBIX KOTHUTHUBHBIX IPOIIECCOB OOydYarOMMXcs (OCBOCHHUE
METOJOB T[O3HAHUS OKPYXKAIOIIETO MHpPA; NPUMEHEHHE JIOTUYECKUX,
UCCJIeI0BATEIHLCKUX OTEpallii, yMEHUHN paboTaTh ¢ HH(POpPMALIUEH).

ba3oBble 1ornyeckue AefcTBUA:

¢ BBISBIISTH u XapaKkTepru30BaTh CYIIIECTBEHHbIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TOHSITHUH, OTHOIICHUM MEXAY TMOHATUSIMU;
dbopMyIUpOBaTH OMNpEIEICHUs TOHATHM; YCTaHABIUBATh CYIIECTBEHHbBIN
MpU3HAK KIacCU(PUKALUM, OCHOBaHUS i OOOOIIEHHS W CpaBHEHMS,
KPUTEPUH MPOBOJIUMOTO aHAIN3A;

e BOCIPUHHUMATH, (QOPMYIUPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
yTBEPAUTENbHBIE W OTpHIlATENIbHbIC, E€IWHUYHBbIC, YaCTHBIE U O0OIIUE;
YCJIOBHBIE;

o BBIBJISATH MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aWMOCBSI3M U
npoTuBopeursi B (pakTax, JaHHBIX, HAOMIOACHUSX U  YTBEPKICHUSX;
npeaiaratb KpUTEPUU Uil BBISIBIICHHS] 3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

o JIeNaTh BBIBOJbI C HCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

e TPOBOAUTH  CAMOCTOSITENILHO  JOKa3aTeJIbCTBA  MaTeMaTHYECKUX
yTBEPKIACHUNU (MpsMbIE W OT MPOTHUBHOIO), BHICTPaUBaTh apryMEHTAIIUIO,
NPUBOJIUThL TPUMEPHl U KOHTPHPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

o BBIOMpaATh croco0 pelieHuss y4yeOHOW 3aaaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BbIOUpaTh HauWOoJIee TMOAXOIAIIUA C y4eToM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBarebCcKue 1eHCTBUA:



e HCIOJB30BaTh BONPOCHI KaK  MCCIEAOBATEIbCKUNA  HUHCTPYMEHT
Mo3HaHUs, (OPMYIHPOBATH BOIPOCH], (UKCUPYIOIIUE MPOTHBOPEUHE,
npo0OsieMy, YCTaHABIMBAaTh HCKOMOE W JaHHOE, (OpMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

e IPOBOJUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  3KCIEPHUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa,
SBJICHMSI, TIPOIECCa, BBIABICHUIO 3aBHUCUMOCTEM MEXKIy OOBEKTaMH,
SBJICHUSIMU, MIPOIIECCAMU;

e CaMOCTOSATENbHO  (OpMyIHpOBaTh OOOOIIEHHS] U  BBIBOABI  TIO
pe3yibTaTaM  IPOBEACHHOIO  HAOJIOJEHUs, HWCCIEAOBaHUs, OILICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIIECHHUI;

¢ TIPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE MPOIECCA, a TAKXKE BBIJABUTATH
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c muHpopmanueii:

e BBIABIIATH MeUUTHl HHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JJIST OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

o BBIOWpaTh HWHPOPMAIMIO W3 HCTOYHUKOB PA3JIUYHBIX  THIIOB,
aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATh W UHTEPNPETUPOBATH HH(OPMALIHIIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

o CTPYKTYpPUpPOBaTh HMH(POPMAILIUIO, TPEJCTABIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

o OIICHMBATh  HAJIGKHOCTH  HWH(OpPMAIMM 1O  CAMOCTOSITEIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYHuBepcaJbHblE =~ KOMMYHUKATHBHbIE€  JICHCTBUA, 0OeCHeUYUBaIOT
c(hOpPMHUPOBAHHOCTD COIMABHBIX HABBIKOB O0YYAIOIITNXCS.
Oo0wenue:

e BOCIPUHHMATL U (HOPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C
YCIOBHUSIMU U LENSIMU OOLIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PCHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYUYE€HHbBIN PE3yJIbTaT;

e B XOJ€ OOCYXIEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOu
TEMBbI, MPOOJIEMbI, PEIIaeMOi 3a/lay, BBICKA3bIBATh WJICH, HAIICJIICHHBIE Ha
MOWCK PEIIEHUS; COMOCTABJISATH CBOU CYXKICHHUS C CYXKICHUAMH JIPYTHX
YYaCTHUKOB JMajora, OOHAapyXMBaTh pa3inuyue M CXOJCTBO IO3UIIMHA;, B
KOppeKkTHOM opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

o TIPEINCTABIATH  pPE3yJAbTaThl  PEIICHUS  3aJa4yd, OKCIEPUMEHTAa,
UCCJIEIOBAHUS, TIPOEKTA; CAMOCTOATEIHLHO BHIOMpaTh (OpMAT BBHICTYIUICHHS C
y4eTOM 3a/1ay MPe3eHTaluu U 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHuvecTBo:

e TMOHMMATh MW  MCIHOJB30BaTh  NPEUMYIIECTBA  KOMAHIHOW U
WHIUBUYaJIbHOH pabOTHI MPHU PEIICHUM yYeOHBIX 3a1ad; MPUHUMATh IICIb
COBMECTHOM JEeSATENBHOCTH, MIIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM padoThI,
pacnpenensiaTb BUAbI pabOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOICH;

e Y4YacTBOBAaTh B TPYymmoBbIX ¢opmax paboTel (0OCYyX)aeHUs, OOMEH
MHEHU, MO3TOBBIE IITYPMbI U WHBIC); BBIMOJIHATH CBOIO YacTh PAOOTHI H



KOOPJIMHHUPOBATh CBOM JEHCTBUSA C JIPYTMMHU YJICHAMH KOMaH[bl, OLIEHUBAThH
KaueCcTBO CBOEr0  BKJIaga B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) YHuBepcanbHbIC peryassTUBHbIE IEHCTBUSA, 00ECIIeUnBaIOT (POPMHUpPOBAHHE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HaBBIKOB JINYHOCTH.
Camoopranusanus:

e COCTaBJIATH IUIAH, AJNTOPUTM pELICHUs 3aJauyd, BBIOUPATH CIIOCOO
pELICHUs] C YYETOM HMMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHThI PEIICHUN C Y4E€TOM HOBOWU
nHpopMaruu.

CaMOKOHTPOJIB!

e BJIAJICTh HAaBbIKAMHU II03HABATEJIBHOM pe(pIeKCuu KaK OCO3HAHUS
COBEPIIAEMBIX JCHCTBUNA M MBICIMTENIBHBIX IPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLecca U pe3ynbTara
pElIeHUs] MaTeEMaTUYECKOH 3a1auH;

o TPEIBUAETb TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh HpPHU PEIICHHUH
3a/layd, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

o OLICHUMBAaTh COOTBETCTBUE pE3yJibTaTa LEIH U YCIOBUSM, OOBSICHATH
IPUYMHBl JOCTHKEHUS WM HENOCTHKEHHUS pe3yJbTaTOB JESITEIbHOCTH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpenmeTrHbie pe3yabTaThl

10-i1 k1ace

OnepupoBath MNOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEIACTBUS W3 HUX IPU PELICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh MOHATUSAMU: APAIUIEIBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN.

KnaccuduimpoBarb B3aMMHOE pPAcCHOJOKEHHE NPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBath NOHATUSAMU: ABYTPAHHBIM yToJ, TPaHU ABYTPAHHOTO YIJa, peOpo
IBYTPAHHOTO yIJa; JIMHEWHBIA Yyroys JBYI'PaHHOIO yrja; rpaaycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarh MOHATHUAMM: MHOTOTPAHHUK, BBIIYKJIBIM M  HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.
Pacno3HaBaTe OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (IMpamuia; NpHU3Ma,
IOpSIMOYTOJIbHBIH Mapaienenumnes, Kyo).

Knaccuduimposatb MHOTOTpaHHUKH, BHIOMPAst OCHOBAHUS JIJIsl KJIacCU(UKAIIUN
(BBIMYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKHW; MPAaBUIbHbIE MHOTOTPAHHUKH;
OpsIMbI€ U HAKJIOHHBIE MPU3MBI, NTapajlIeIeIUIebl ).

OnepupoBaTh MOHATUAMHU: CEKYIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.
OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUM, UCTIONB3YSl METO/, CJIECOB.
CtpouTh cedyeHUs MHOTOTPAHHUKOB METOAOM CJIEOB, BBINOIHATH (BBIHOCHBIE)
IUIOCKUE YEePTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y.



Pemate 3amaum Ha HAXOXKJIEHUE TEOMETPUYECKUX BEJIMYWH 10 0Opasmam Win
aNropuTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOJNbI MPU PEIICHUH
CTaHAAPTHBIX MATEMAaTHYECKUX 3aJad HA BBIYHCICHUE PACCTOSHUN MEXIy
IBYMSI TOYKaMH, OT TOYKHA IO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEXIY
CKPENTUBAIOIIUMHUCS TIPSMBIMHU.

Pemate 3aaun Ha HAXOXKIECHUE T'€OMETPUYECKUX BEJIUYMH MO 00paslam WU
aNropuT™MaM, TMPUMEHSSI M3BECTHbIE AHAIMTHUYECKHUE METOJIbl MpPU PEHICHUH
CTaHAAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKpPEUIMBAIOIIUMHUCS TMPIMBIMUA, MEXKIY TMPSAMONM U TUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boluucisate 00beMbl U IUIOMIAIM TTOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma,
nupamMuia) ¢ TMpUMEHEHHEM (OpMyJ; BBIUMCIATH COOTHOIICHHUS MEX]Y
MJIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMH TTOI00HBIX MHOTOTPAHHUKOB.
OnepupoBaTh TMOHATHUSMH: CHMMETPHUS B TMPOCTPAHCTBE; ICHTP, OCh W
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U TJIOCKOCTh CAHMMETPHH (PUTYPHI.
N3Bnekats, mpeoOpa3oBBIBAaTh W WHTEPIPETUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

[Ipumensatsy reomerpuueckue GakTbl JUIsl PEIICHUs CTEPEOMETPUUECKHUX 3a/1ad,
IPEANoIaralouX HECKOJIbKO IIaroB pEHIeHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaTs  mpocTeillie  MNporpaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUCCKUX 3a/1ay.
[IpuBoAUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TONMyYCHHBIC 3HAHUS Ha TIPAKTHUKE: aHAJTU3HPOBATh pPEATbHBIC
CUTyalliM W TIPUMCHSITh W3YYCHHBIC IOHATHS B TIPOIECCE TOWCKA PEIICHHS
MaTeMaTH4ecKr C(OopMyIUpPOBAHHON MPOOIEMBbI, MOJCIHPOBATH pPEATbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCJICAOBATh ITOCTPOSHHBIE MOJACIH C
HCITOJIb30BAaHUEM T'C€OMETPUUYCCKUX TOHATHH M TEOpeM, ammapara aireOpsi;
permaTh MPaKTUYECKHUE 3aJlayd, CBSI3aHHBIE ¢ HAXOXIACHUEM T'€OMETPUUYECKHX
BEJTUYHH.

11-it knace

OnepupoBarh MOHATUSIMH: IUIMHAPUYECKAs TOBEPXHOCTh, OOpa3yronme
MUINHAPUYECKON  MOBEPXHOCTU; UWIMHAP; KOHUYECKas TMOBEPXHOCTH,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEpXHOCTb.
Pacno3naBath Tena BpareHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunupoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.
OnepupoBaTh MOHATHUSMH: IMAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CErMCHTa; IIapOBOM CJIOM, OCHOBAHME IIIAPOBOTO CJIOSI, BEICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beraucnsate 00beMBI W IUIONIAAM  TOBEPXHOCTEH  TEJN  BpallcHUS,
TCOMETPUUYECKUX TEN C IPUMEHEHUEM (HOpMYII.

OnepupoBath MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cPepy U OMUCAHHBIH
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK WITH TEJIO BPAIICHUS.



BbI4ucisaTh COOTHOMICHHWS MEXIY TUIOMIAJSIMU TIOBEPXHOCTEH W OO0BeMaMu
MOA0OHBIX TEII.

N3o00pakath wu3ydaemble (QUTYpBl OT PyKH M C TPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPIPETUPOBATH W  MPEeoOpa3oBbIBaTh  HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (DUTYpax, MPe/ICTABICHHYIO Ha YepTexKax
U PUCYHKAX.

OneprpoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  JEHWCTBUSL  CIIOXKEHHUS BEKTOPOB, BBIYWTAHUS BEKTOPOB W
YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBSCHATh, KAaKUMH CBOMCTBaMU OHHU
o0Jaaaror.

[IprMeHATH MpaBWIIO NapajuIeNICUIEAA.

OnepupoBaTh MOHATHSIMH: JI€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YrOJd MEXKIY
BEKTOPAMH, CKAISIPHOE  TPOU3BEACHHUE  BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJITAHAPHBIE BEKTOPHI.

HaxoguTe cymmMy BEKTOpPOB M MPOU3BEACHUE BEKTOpPA HA YKCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJISIPHOE TIPOU3BEIICHHE, PpPACKIaJbIBaTh BEKTOp MO JIBYM
HEKOJUJIMHEAPHBIM BEKTOpPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.
[Ipumensats reomerpuueckue GakTbl s PEIICHUsS CTEPEOMETPUUECKUX 3ajad,
IPEANOJIAraloINX HECKOJBKO IIaroB PEUICHUs, €CIU YCIOBHS MNPUMEHEHHUS
3a/1aHbI B IBHOU (popMme.

Pemate mnpocreiimme reoMeTpuUYeCcKHE 3aJadd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.

Pemate 3amaum Ha 10Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUH U
Hax0XJCHUE TEeOMETPUYECKUX BEJIMYMH 10 O0O0pa3laM WM alropuTMam,
MIPUMEHSISI U3BECTHBIE METOJIbI MPU PEIICHUH CTAHJAAPTHBIX MaTEMaTUYECKUX
3aaad4.

[IpumeHsaTp  mpoCTEHIIME  NOPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1au.
[IpuBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U KU3HHU,
pacrno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TONMYYEHHbIE 3HAHWA HAa MPAKTUKE: AHAJW3UPOBAaTh pEabHBIC
CUTyallud W TNPUMEHATh W3YYEHHBIEC TMOHATHS B MPOLECCE MOKMCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH PpPEaTbHBIC
CUTyalluM Ha A3bIKE TE€OMETPUHU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM TE€OMETPUYECKUX TMOHATUH U TEOopeM, armapara ajireOpsl;
peliaTh NPakTUYECKUE 3a/a4M, CBS3AHHBIE C HAXOXICHHUEM T'€OMETPUUYECKHUX
BEJIMYMH.



TemaTnueckoe NJIIAHUPOBAHUE

10-i1 kynacc
KounyecTBO 4acoB JIeKTPOHHbIE
Ne | HammeHoBaHue P
n/ | pasnenos u Tem Beer | Koutposbhbl | [IpakTHYECKH | gfpazoBaTebHbie
| HporpaMmel 0 e paGoTbl e paboThl pecypebt
DJIEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «JlomamHue
3ananus. Cpennee
1 cBTBeeHeeonvII/IeeTBmo 10 oO1mee oOpa3oBaHHeE.
p p I'eomerpusi», 10-11
kiace, AO
«M3narenbCcTBO
"IIpocBemienue"»
IIpsimMble 1
IUIOCKOCTH B Tpenaxep «Obnako
o |IPOCTPAHCTBE. 12 1 3HaHUN». MareMaruka.
[TapameasHOCTH 10 ximace, OO0
MPSIMBIX U «®Pu3uxoH Jlad»
TIOCKOCTEMN
http://mathnet.spb.ru
«Yun.py».
HepnenauKynspHOCT https://www.yaklass.r
3 | b OpsAMBIX U 12 u
IJIOCKOCTEN
https://resh.edu.ru
http://window.edu.ru
https://uchebnik.mos.ru
Yrael mexny
4 | npsAMBIMU U 10 1
MJIOCKOCTSIMU
5 | MHororpaHHukKu 11 1
6 O0BembI 9 1
MHOTOTPAaHHUKOB
7 | [loBTOpeHue 4 1
OBIIEE KOJIMYECTBO 68 5 0
YACOBIIO




I[TPOTPAMME

11-it knace
KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne (undposbie)
1/ | PA3ACTIOB H TEM Beero | KOHTPOabHBIE | TIDAKTHYECKHE | oGpazoBaTebHbIe
NporpamMmmel paGoThI padoThI pecypebl
ONEKTPOHHBIN
o0Opa3oBaTeNbHbIi pecypc
«JlomaliHue 3a1aHusl.
Cpennee obmee
1 | Tena Bpamenus 12 oOpa3oBaHHUe.
I'eomerpus», 10-11
kiacc, AO
«3narensbcTBO
"[Ipocsermienue"»
Tpenaxep «O0nako
3HaHU». MaTemaTHka.
2 | O0OBeMBI TET 5 1 11 xace, 000
«DwusukoH Jlado»
http://mathnet.spb.ru
«Yuun.py».
BekTops! 1
3 | xoopmumatH B 10 1 https://www.yaklass.ru
NpOCTPaHCTBE https://resh.edu.ru
http://window.edu.ru
https://uchebnik.mos.ru
4 | IloBTOpeHue 7 1
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 0

I[TPOT'PAMME
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