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HOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuarommuxcss 10  kjmaccoB  pa3zpaboraHa Ha  ocHOBe — DenepanbHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OOIIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY JUJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO W TIO3HABATEIBHOT'O Pa3BUTHUSA
JUYHOCTHU 00 YJAFOTIIIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpa3oBaHusT OOYCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpEIMETHBIX |
NPEeIMETHBIX PE3yJbTaTOB OOyYeHMsS] T'€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuUTHs oOyyaromuxcsi, ¢GopMupoBaHusi (YHKIMOHAIBHOM MaTeMaTH4ecKou
TPaMOTHOCTH, U3YYCHHS IPYTrUX YIeOHBIX AUCIHUIUIMH. Pa3BuTHe y 00ydarommxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpakIii, COOTHOIIEHUH PEAIbHOIO0 M HICATbHOr0, XapaKTepe OTpa)KeHUs
MaTeMaTU4YeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CHCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yUYaluxcsi, a TaKKe KauyeCTB MBIIUICHHs, HEOOXOIUMBIX IS aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHAM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK OO0ECleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlorndyeckoe wMbIIieHUue, (HOpMHUPYEMOE TPH HM3YYCHHH OO0 YyYarOIIMMUCS
MOHSITUHHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IETTOYKH JIOTHICCKUX YTBEPKICHUI
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJa4d, YMEHUE BBIABUTATh M OMNPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 3aad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JAESATENIbHOCTU 4YeloBeka. OpueHTalusi 4eIoBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJIMMOE YCIOBHE €ro COLIMAIBHOrO ObITHS, Qopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHuss  JAeHCTBUTENBHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSACT pa3HbIC BUABI yYEOHOM H TPYAOBOH JESATEIBLHOCTH,



SBJISICTCSI OJTHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4eCTB, MOITOMY aKTyalbHa
3a7a4a (opMUpOBaHUS Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBHHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

Ilens ocBoeHmsi mporpamMMmbl ydeOHOro Kypca «l‘eomerpusi» Ha 0Oa3oBOM
ypoBHE 00yueHuss — o00Ieo0pa3oBareaIbHOE W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4yepe3  oOecreyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
WCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JECUCTBU,
crenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOJIODKCHUS 00pa3oBaHuUs
TI0 CIICIIMAIILHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOTH30BAHUEM I'€OMETPHH.

[Iporpamma mo reomeTrpuu Ha ©0a30BOM YpOBHE IIpelHA3HAUYeHa ISt
O0yJarOIINXCs CPEIHEH IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBanus. TakuM oOpa3om, oOydaromniyecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIIHME MATEMAaTHUYECKUE YMEHHS, CBSI3aHHBIC
Co creuu@uKod TEeOMETPUHM U HEOOXOJUMBIE IJisi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T'€OMETpHUIO Ooiee
IyOOKO, €CIIi B JajJbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHre 1€  OCBOEHHS TMPOTpaMMbI  00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpuOpUTETHBIMH  3aJadyaMud  OCBOCHHS Kypca
«I"'eoMeTpun» Ha 6a30BOM ypoBHE B 10 Kitaccax sIBISIFOTCS:

e (opmupoBaHHEe TMpeACTaBICHUS O TEOMETPUHM KAaK YaCTH MHPOBOMH

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHE TpEACTABICHUS O MHOTOTPAHHUKAX W TENaX BpaICHUSI
KaK 0 BOXHEHIIMX MaTeMaTHYECKHX MOJCISX, MO3BOJISIONINX OMKUCHIBATH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaThb Ha YepTeXKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUE METOJAMH PEIICHHS 3a/1ad Ha MOCTPOCHHUS Ha M300paKESHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMHU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMHUpoBaHWE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHBIC
pacCyXJeHusi B XOJE pEIICHUS CTEPEOMETPHUECKMX 3ajad W 3a/1ad C
MIPAKTUIECKUM COJICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIocoOHOCTEM
oOydJamoIuxcs, MO3HABAaTENbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMI TPaMOTHOCTH, pENEeBaHTHOU
F€OMETPUM: YMEHHE PACNO3HABaTh MPOSBIECHUS TIE€OMETPUYECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX M NPH U3YUYEHUU JPYIMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OpMyNIHpOBaTH HMX HA S3bIKE
T€OMETPHUH U CO3aBATh TEOMETPUUECKUE MOJENIN, TPUMEHATh OCBOCHHBIN
F€OMETPUUECKUN anmapaT sl pEeUIeHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHWS 3aJay, pelaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUSA, U ONpPEACIEHHBIM 00pa3oM OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS,, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAaETCS HAMMSAHO-KOHCTPYKTUBHOMY METOY OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B KypCE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  ONEpPUPOBaHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOI0 COAEPKAHUSI.

OcHoBHbBIE cojepxkaTenbHble JUHUU Kypca «I'eomerpum» B 10 Kiaccax:
«MHororpasHuku», «lIpstMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOpbI M KOOPAMHATHI B MIPOCTPAHCTBE». DOPMUPOBAHKE JIOTHUECKUX YMEHUMN
pacrpenensiercs He TOJBKO IO COAEPXKATENbHBIM JIMHUSAM, HO W MO TOJAaM
oOy4eHHs Ha YPOBHE CpeHEero o01ero oopa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, pachnpefei€HHbBIM 10 TrojaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM 0O0pa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKUMHU
HNOHSTUSIMU M HAaBBIKAMM OCYILECTBIISUIOCH MTOCIIEIOBATENBHO U MOCTYNATEIBHO, C
COOJII0IEHNEM PUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOIUTCS 2 yaca B Hemenmo B 10 kmacce, BCero 3a 1
roj oOy4eHus - 68 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIJACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATMYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHeEcs,
napajieJbHble M CKpelIMBaromuecs mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTEM B INPOCTPAHCTBE: IMApaJIEIbHBIE TMpPsSMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTD IMPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YrOJd MEXAY NPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE TUIOCKOCTH; CBOMCTBA
napajUieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHcTBeHHbIE (QUTYypbl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; moCTpPOCHUE CEUCHUH.

[lepneHaUKyISAPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIECHANKYJISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSMbIE MApPALICIBHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUNIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  MpOeKIusi  GUrypel  Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JBYX
miockocTer. TeopeMa 0 TpEX MepneHAUKYIIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINYKJIIE MHOTOTPAHHUKU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: nN-yroynpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbBI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuienenunes; 1 ero corcrsa. [lupammpma: N-yroiapHas nupamuia, TpaHd U
OCHOBaHHE MUPAMHUIBI; OOKOBAs ¥ TIOJTHAS MIOBEPXHOCTh MUPAMUIBI; TIPABMWIIbHAS U
yCeu€HHasi MnUpamMuja. OIDJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbBIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUbHAs NUpPaMU[a; MpPaBUIbHAs TPEYrojibHas MHUpPaMHIA W TPaBUIIbHBIN
TeTpa3p; KyO. IlpencraBieHne o mpaBWIBHBIX MHOIOIPAHHHUKAX: OKTa’3p,
nonexkasap v uxkocasap. CeueHnst npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTU.  DJEMEHTHl CUMMETPUM B NHUpaMHIAX, HapajUleenuIenax,
MPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTM U IMOBEPXHOCTH NPABUIBHOM NUPaMU[IBL,
TeopeMa o TIuIomanau yceuéHHoW mmpamuabl. [lonsatue 00 o00BEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tenma B mpocTtpaHcTBE. (COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBbI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKM 00YYaIOMIerocsi Kak aKTUBHOT'O
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro OOIIEeCTBa, TPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
OpoUeayp TpaxIaHCKOro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaKJaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTHUKOB M POCCUMCKOW MAaTEMATHUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO ATUX JOCTIDKCHHM B JPYruxX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUSA, OATHUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOr0; OCO3HAHMEM JIMYHOT'O BKJIa/Ia B IOCTPOSHHUE YCTOMIMBOIO OYAyIIero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCTIPUMMMYHBOCTBIO K MATEMaTHUYE€CKUM acCIleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHMUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
HMHTEpecax 370pOoBOro U 0e30macHOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (30pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHSATUU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); (du3ruecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0Us; MHTEPECOM K
paznuyHbiM  chepaM  MpPOPECCHOHATILHON  JNESITENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccmrt W peamu3OBBIBATH COOCTBCHHBIC >KM3HCHHBIC ILIAHBI,



TOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM0O0Opa30BaHUI0 HAa TPOTSHKEHUU BCEH JKM3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUHN MPAKTUICCKUX 33J1a4 MaTEMaTHIYECKOW HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTBIO DIKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHUSI
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOr0 XapakTepa HSKOJOIMYECKUX Mpo0ieMm;
OpHEHTaIlMell Ha TPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHHWM JJIS PEIIeHUs 3a/1ad B
00J1aCTH  OKpY)KAIOMIEH Cpebl, IUTAHUPOBAHUS TIOCTYNKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHYECKON HayKW Kak cQepbl UYEIOBEUECKOW MEATeIbHOCTH, ITaloB ¢€
pPa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKOM KYIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI y4EeOHOTO MpeaMeTa
«MatemaTHKa XapaKTEePU3yIOTCS OBJIJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHOIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvbnvie  noznasamenvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXC  (0CBOeHUe
Memo0o8  NO3HAHUA — OKpYXCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne0o8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeicTBus:

e BBIABIIATH U XaPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMaTUIECKHUX
OOBEKTOB, TOHSATUH, OTHOIIEHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONIpE/CIICHUS]  TOHSATUH;  YCTAHABIMBATh  CYIICCTBCHHBIM  MPHU3HAK
KJIaCCU(UKAIIUU, OCHOBAaHUS MJisi OOOOIICHWS W CpaBHEHHS, KPUTEPHUU
TIPOBOIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMynupoBaTh U NPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeunsi B (akTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npenjaraTb ~ KpUTEpUM s BBIABICHHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUNL;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTryMEHTAIUIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHus yd4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh HauboJIee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

ba3oBble ucciaenoBare/JbCKHe AeHCTBHA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIECHUS, TNPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SABJICHUSIMH, MPOLIECCAMU;

e  CaMOCTOSITENHHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI TIO PE3yJbTaTam
MPOBENEHHOI0 HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIIIECHMIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbIABUIATh
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

e BBIBIATH JACPUIMTH MHPOPMAILIUM, JTAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYpUPOBaThb MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUYHbIX (POpMaX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyITUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvhvie  KOMMYHUKaGmMuGHble  Oelicmeus,  00ecneyusam

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIPUHUMAaTh U (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJly peLIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0J1€ 00CYXKIEHUS 3a/1aBaTh BONPOCHI 110 CYLIECTBY OOCYK/1a€MOM TEMBI,
npoOJieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pEUICHUs; COMOCTABJIATh CBOM CYKICHHS C CYXIEHUSMH JPYrUX
YYaCTHHKOB JUaJIora, OOHapy»XMBaTh PA3JIMUME U CXOJCTBO IO3WULIHH; B
KOppEKTHOH popme popMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3aJ]1a4 NPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

NMOHMMAaTh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAILHON paOOThI MPH pElIeHUH YIeOHBIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JCSTEIIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, TOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHATh CBOK YacTh pPabOTHl U
KOOpJIWHUPOBATh CBOW JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIICHMBATh KAa4e€CTBO CBOCTO BKJajJa B OOIIMA MPOIYKT IO KPHTEPHSIM,
chOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUS.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uHdopMaIuH.

CaMOKOHTPOJIb:

BJIAJICTh HAaBBIKAMHM IIO3HABATEIILHOM peQUIeKCMM KaK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPpU PEHICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OHOCHHUBATH COOTBCTCTBUC PC3YyJIbTaTa MNCIN W YCIOBUAM, 00BACHSATH
MNPHUYXHBI AOCTHUIKCHUSA WM HCAOCTHUIKCHUSA PCE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, IPSAMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUHM M CJEACTBUS W3 HUX MPU PEUICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh NOHATHSIMH: TTAPAILICTLHOCTD U MEPIECHANKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSATHUSAMH: IBYTPAHHBIA YTOJ, TPaHW IBYTPaAaHHOTO YrJa,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl JBYIpPAHHOIO yria; rpajaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHABl MHOTOIPDAHHHMKOB (IMHpaMUja; NpHU3Ma,
PSIMOYTOJIbHBIN MapasiieNienurei, Kyo).

KmaccudummpoBare ~ MHOTOrpaHHHWKH,  BBIOMpasl ~ OCHOBaHUS A
Kiaccuukanuu  (BBIMYKJIBIC W HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUILHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIC MPU3MBI, TAPAIICIICTUIIC]IbI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh ceYeHUS MHOTOIPDAHHMKOB METOJOM  CJIEJOB,  BBITIOJIHSITH
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMIUH IO 00pasmam Wiu
aIropuT™MaM, TPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIIUMHUCS TTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETMYMH MO 00pa3iiaM Wiu
QIropuT™MaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOAbl MPU PEHICHUU
CTAaHJAPTHBIX  MaTEeMAaTHYECKUX 3aad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHACS ~TPSIMBIMH, MEXKIYy TPSIMOA H ITUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMHM, JIBYT'PAaHHBIX YTJIOB.



Boiuncnars 00bEMBI U TUIOIIAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamyjia) ¢ TpUMEHEHHUEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXIY
TUIOLIA IIMU TTIOBEPXHOCTEH, 00BEMaMH TTOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HUHTEPIPETUPOBATH HHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensaTe rTeoMerpudeckue (akKThl ISl PEIICHUS CTEPEOMETPUUCCKUX
3a71a4, MPEANoJararouux HECKOJIbKO IIAroB PEIICHUs], €CJIN YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaT, OpoCTEHIIME TPOTPAMMHBIE  CPEACTBA U BJIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBoAMTE NpUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HM, pACIIO3HABATH NIPOSIBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpumeHATh MONy4YEHHbIE 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHbBIC
CUTyallul W TMPUMEHATh W3YyUYECHHBIC TIOHATUS B MPOLIECCE IMOUCKA PEIICHUA
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha SA3bIKE TE€OMETPHUM, MCCIEA0BATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI M TEOpPEM, arnmapara anreOpsl; pemarh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BETUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
n/n MPOorpamMMbl Bcero Konrpompibie | Hpaxtiieckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypenI
1 BBenenmne B ctepeoMeTpuio 10
) [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U ITIOCKOCTEN
3 HepHeHI[I/IIEyJ'IﬂpHOCTI) HPAMBIX U 12
IJI0CKOCTEN
4 VYribl MeXAY IPSAMBIMH U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKHI 11 1
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CeUeHMsl, pACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0










IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3yYeHHs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus: Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

IlonsTus: NEepeCCKaromurecs rmiIoCKoCTH,
nepecekaromuecd nmpdamasd 1 rnioCKOoCTb

Tlonsarus: MEPECCKAOIMECA IIIIOCKOCTH,
nepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOI'OI'PAHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
PHUCYHKaX, Ha IPOCKIIMOHHBIX YepTeKax

HauanpHble cBeieHus 0 KyOe ¥ mupamMuze,
uX pa3BépTkU U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauanwsHble cBeieHUs 0 KyOe U mupamu/e,
ux pa3BépTku u Moaenu. CeueHus
MHOTOTPaHHUKOB

Tlorgarue 00 akCMOMAaTHYECKOM
MIOCTPOECHUH CTEPEOMETPHUU: AKCUOMBI
CTEPCOMETPHUH U CJICICTBHUSA U3 HUX




ITousiTre 00 aKCHOMATHYECKOM

8 MIOCTPOCHHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[NonsiTre 06 aKCHOMAaTUYECKOM

9 MIOCTPOECHUU CTEPEOMETPHUU: AKCUOMBI
CTEpEOMETPUH U CIEACTBHS U3 HUX
[TonsiTne 06 akCHOMAaTHIECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
BsaumHoe pacnonoxeHue NpsiMbIxX B

11 MIPOCTPAHCTBE: NIEpEeCeKaroIrecs,
TapajuiesIbHbIE U CKPEIIMBAIOIIAECS
MpsIMbIE
[TapannenbHOCTh OPSIMBIX U TNIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaJuIeNIbHbIE MIPSIMbIC B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh OPSIMBIX U TUNIOCKOCTEN B

13 npoctpanctse: [lapanienbHOCTh MPsSMOi U
IJI0CKOCTH

14 VYTIuIBl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 VYron Mexay npsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEM:
napasuiesibHbIE TUIOCKOCTH

18 CBoiicTBa napajijienbHbIX IIOCKOCTEH

19 [IpocTeiimue mpocTpaHCTBEHHbIE (PUTYPHI

Ha MJIOCKOCTH: TeTpa’ap, Kyo,




apaJuICJICITUIIC

20 [Toctpoenue cevueHwmin

21 [loctpoenue ceuenumii
Konrtponsnas padora no teme "[Ipsimble u

22 IJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEN"
[lepnenquKynsApHOCTH NPSMOM U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE

24 [Ipsambie napaiebHbIe U
MEPIEeHIUKYIIIPHBIE K IIIOCKOCTH

o5 [IpsimMble napaienbHble U
NEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak NeprneHuKyIIPHOCTU IPIMON U
IJI0CKOCTH

27 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o mpsiMOil IepIIEHAUKYISIPHOU
IJI0CKOCTH

29 Teopema o0 IpsIMOi EPIICHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa o npsiMON EPIEHANKYISIPHON
IJIOCKOCTH
[lepnieHauKyNsSIp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMON JI0 IIIOCKOCTH

39 [lepnieHaUKYNAp U HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSAHHUEC OT




HpHMOﬁ J0 IINIOCKOCTH

[TeprieHANKYISIP ¥ HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT
MPSIMOM 10 MJIOCKOCTH
[leprieHAUKYNAp U HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

35 VYTIuIbl B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroj, JUHEHHBINA YO
JBYTPAHHOT'O yIJia

37 JIByrpaHHBII yroJl, JMHEHHBIA yTroj
JIBYIPAHHOT'O yIiia
[leprnieHAUKYISIPHOCTD MIOCKOCTEH:

38 MIPHU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[eprieHAUKYIAPHOCTH MIOCKOCTEH:

39 MIPU3HAK MEPIECHIUKYISIPHOCTH ABYX
IJIOCKOCTER
[lepnenquKyIsApHOCTD MJIOCKOCTEM:

40 MIPU3HAK MEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEHN

41 Teopema o TpEX MEPHEHANKYIIAPAX

42 Teopema o Tpéx nepneHAuKyIsIpax

43 Teopema o TpEx meprneHaAuKyIsIpax
KonTponbhas pabora no temam

44 "[leprieHAUKYISIPHOCTD MPSMBIX U

wiockocTed" u "YTIbl MeXAY IPSIMBIMU U




IoCKOCTIMH"

45

[loHsiTHE MHOTOIPAHHHUKA, OCHOBHBIE
3JIEMEHThI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IIpsiMasi U HaKJIOHHAsI
pu3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBbI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
MapaJiyiesenuIie] U ero CBOMCTBa

48

49

[Mupamupa: N-yronbHas nupamuaa, rpaHu v
OCHOBaHME MPaMU/Ibl; OOKOBas U MOJIHAS
MIOBEPXHOCTh TUPAMHU/IbL; IPaBUIIbHAS U
yCeu€HHas NUpaMuIa

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIILHOTO MHOTOI'PAHHUKA; TPABUIIbHAS
pu3Ma U MpaBUjIbHAs MHPAMUIA,
MpaBWJIbHAS TPEYrojbHas MUpaMuia u
MIPaBWIbHBIN TETpasap; KyO

50

[IpencraBneHue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’ap, 10ACKadIp U
HKOCAdIP.

51

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, TIPSIMOH, TNIOCKOCTH.
DJIEMEHTBl CHMMETPHUH B TUpaMuax,
napaJiesienuneaax, NpaBUIbHbIX
MHOTOTpaHHUKAX




Brraucnenue 31eMEHTOB MHOT'OT'PaHHUKOB:

52 ) 1
pEOpa, 1uaroHau, yribl
[Tnomane 6OKOBOM OBEPXHOCTH M ITOJTHON
53 MMOBEPXHOCTH MPSIMON TPU3MBI, TUIOIIAH 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MMOBEPXHOCTU MPSIMOMN TPU3MBI
[Inomans 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MIPABMIILHOM MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 Kontponbnas padoTa 1o teme 1
"MHororpaHHuku"
56 [onsiTue 06 00BEMeE 1
57 O06bEM UpamMuIbI 1
58 O0BEM mupaMuIbI 1
59 O0BEM nupamMuIbl 1
60 O06bEM UpamMuIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1
64 Kontponbnas padota o teme "OObEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AITHS
65 3Hanuid. [locTpoenue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpeHue, 0600IIeHNE CUCTEMAaTH3AITNS
66 3HaHWi. BeauciieHue paccTosSHMIA: MEXITY 1

ABYMA TOYKaMH, OT TOYKHU JO HpHMOﬁ, oT




TOYKH O IITIOCKOCTHU, MCIKAY
CKpCIIUBAOIIHUMHUCS ITPAMBIMHA

67 Hrorosas xoHTpospHas paboTta

[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALIUS
3HaHUH. BeluuciaeHue yrios: Mexny

68 CKPEITUBAIOIINMHUCS TIPSIMBIMH, MEXTY
MPSIMOM M TUTOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIUVIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68










YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI U151 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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