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AHHOTANUA K padoyeil mporpamme

[TocoOue mpenHa3zHaueHo JUIsl yUUTENel, KOTOpbIe IPEenoJaloT reoMeTpuio B 10—
11 knaccax no yue6nuky JI. C. Atanacsina, B. @. byry3osa, C. b. Kagomiiesa, 3.
I'. Tlo3nsika, JI. C. Kucenépoii «MaremaTuka: airedpa u Hayajga MaTeMaTHYECKOTO
ananmsa, reomerpus. ['eomerpus. 10—11 kiracce» 6a30Boro u yriay0aéHHOTO
ypOBHEN. B KHUTE pacKpBIBAIOTCS COAEPIKATEIbHBIE U METOIMUECKHUE
oco0eHHOoCTH Kypcea reomerpun st 10—11 kimaccoB, mpuBOASTCS 00IUe
METOIMYECKHE pEKOMEHJalMuU. Takke B He€ BKIIFOUEHO TPUMEPHOE TUIAaHUPOBAHKE
U3y4eHHs y4eOHOro Kypca.



HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OOIIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEIBABISIEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY JUJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IEJOCTHOCTh OOIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTHU 00 YJAFOTIIIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpa3oBaHusT OOYCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpEIMETHBIX |
NPEeIMETHBIX PE3YJbTaTOB OOyUEHMsS] T'€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuUTHs oOyyaromuxcsi, ¢GopMupoBaHusi (YHKIMOHAIBHOM MaTeMaTH4ecKou
TPaMOTHOCTH, U3YYCHHS IPYTrUX YIeOHBIX AUCIHUIUIMH. Pa3BuTHe y 00ydarommxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpakIii, COOTHOIIEHUH PEATbHOIO0 M HUIACAIBHOr0, XapaKTepe OTPaXKEHUs
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 KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaiid B
COBPEMEHHOM OOIIECTBE.

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

Jlorndyeckoe wMbIIieHne, (HOpMHUPYEMOe TpPH HM3YYCHHH OO0 YyYarOIIMMUCS
MOHSITUHHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IETTOYKH JIOTHICCKUX YTBEPKICHUI
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJa4d, YMEHUE BBIABUTATh M OMNPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €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 — HEOOXOJUMOE YCIOBHE €ro COIHAIbHOro ObITHs, Qopma
OTpaXEHUSI OKPY’KAIOIIET0 MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHuss  JAeHCTBUTENBHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSACT pa3HbIC BUABI yYEOHOM H TPYAOBOH JESATEIBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAKHBIX KAdeCTB, MO3TOMY aKTyaJlbHA
3a7a4a (opMUpOBaHUS Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBHHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

Ilens ocBoeHmsi mporpamMMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — o00Ieo0pa3oBareaIbHOE W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4yepe3  oOecreyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
WCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JECUCTBU,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO TPOOJDKEHUS 00pa30BaHMUSI
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 oO0Ilero oopazoBanus. Takum oOpazom, oOydaronuecs 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 JaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHre 1€  OCBOEHHS TMPOTpaMMbI  00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpuOpUTETHBIMH  3aJadyaMud  OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHHE TMpeEACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOKH

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€ SBJICHUS OKPYKAIOIIErO 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 yMeHHUS 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 PpACIO3HABATh IPOSBICHHUS T'€OMETPHUUECKHUX
MOHATUH, 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 [Jisl pEeUIeHHs NPaKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHWS 3aJay, pelaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U ONpPEACIEHHBIM 00pa30M OpraHu30BaHHAsI paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS,, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOJY O0y4YeHUs, 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/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOI0 COAEPKAHUSI.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«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 CPETHEro 00111ero 00pa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, pachnpefei€HHbBIM 10 TrojaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM 0O0pa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKUMHU
HNOHSTUSIMU M HAaBBIKAMM OCYILECTBIISUIOCH MTOCIIE0BATENBHO U MOCTYNATENBHO, €
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 YYEBHOM IIVIAHE

Ha u3ydyenue reomerpum orBoguTcs 2 yaca B Heaento B 10 kiacce u 1 yac B
Hezaento B 11 kimacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIJACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEPEOMETpPUU. TOYKa, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHeEcs,
napajieJbHble M CKpelIMBaromuecs mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: MApPAJUIENbHBIE TMpPSAMbIE 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 (UIYphl 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 MPAMOM M IUIOCKOCTH, TEOpeMa O MpsMOU
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,  TPOEKIHUs  (QUIryppl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JBYX
miockocTer. TeopeMa 0 TpEX MepneHAUKYIIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyipHas
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
OCHOBaHUE MUPAMUbI; OOKOBAsl U MOJHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHasi MnUpamMuja. OIDJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbBIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUJbHAs NUpPaMU/a; MpPaBUIbHASA TPEYrojbHAs NHUpaMUJa WU TNPABUIbHBIN
TeTpa3p; KyO. IlpencraBieHne o mpaBWIBHBIX MHOIOIPAHHHUKAX: OKTa’3p,
nonexkasap v uxkocasap. CeueHnst npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaAMUJax, HapaJlieenuIenax,
MIPAaBWIbHBIX 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.
[Tnomany OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPAaBUIBHON IMUPaMHIBbI,
TeopeMa o TIuIomanau yceuéHHoW mmpamuabl. [lonsatue 00 o00BEMe. OO0BEM
MAPaMUbl, TPU3MBI.

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

11 KUIACC

Tesa BpalueHus

Hununapuyeckas MOBEPXHOCTb, oOpa3yrorue HAIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEPXHOCTU. I[luauHap: oOcCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCcTU. KoHyc: ocCHOBaHME U BepillnHa, 00pa3yromias
U OCh, IUIONAA, OOKOBOM U TIOJMHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS M OOKOBAsi IOBEPXHOCTb.

Chepa u map: UeHTp, paadyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TI0IA b CepHl.

N3o0paskeHne Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka mumuHIpa U KOHYyCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdephl; cdepa, BOMCaHHASS B MHOTOIPaHHUK, WU TeEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsSIMOYTOJBLHOIO TMapasuienenuneqa u ciuefactBus u3z He€. OObEM LUIUHIPA,
koHyca. O0BEM 1apa u miomaab cepsol.

[Togo6ubie Tema B mpocTtpaHcTBE. COOTHOIIEHUS MEXKIY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu TOTOOHBIX TEN.

Ceuenus mwiMHApa (MapauyieIbHO U TEPIEHIUKYJISPHO OCH), CEUYCHUS
KOHyca (MmapajjieIbHOE€ OCHOBAHHUIO U TPOXOASAIIEE uYepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B pocTpaHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCiI0. PaznoxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBHM € Bekropamu. lIpsaMoyronpHas cucrema



KoOpAuHAT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpJAMHATaxX. YTojl MeXIy BekTopamu. CKaIIpHOE MPOU3BEIAEHUE BEKTOPOB.
Briunciienre yriioB Mexay NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBbI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKM 00YYaIOMIerocsi Kak aKTUBHOT'O
U OTBETCTBEHHOI'0 WJIE€HA POCCHUIICKOrO OOIIEeCTBa, MPEICTABICHUEM 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.

ITaTpuoTHyecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTHUKOB M POCCUMCKOW MAaTEMATHUYECKOM IIKOJIBI,
K HCTOJB30BAHUIO ATUX JOCTIKCHUN B JIPYrMX HayKaX, TEXHOJIOTHAX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUSA, OATHUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITEIbHOCTHIO
y4EHOr0; 0CO3HAHHMEM JIMYHOT'O BKJIAJIa B IOCTPOSHHUE YCTOHIMBOTO OYAYIIIEro.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCIIPUMMMYHBOCTBIO K MAaTEMaTUYE€CKUM acCIleKTaM pa3JInuHbIX BUI0OB HCKYCCTBA.

duznyeckoe BOCIUTAHMUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
HMHTEpecax 370pOoBOro U 0e30macHOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (30pOBOE MUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHU U

OT/IbIXa, peryisipHas duznueckas aAKTUBHOCTB); (bu3nYEecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

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



TOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHUI0 HA TPOTSIKEHUU BCEH JKU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUHN MPAKTUICCKUX 33J1a4 MaTEMaTHIYECKOW HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO AIKOJIOTHYECKON KYyJIbTYphl, TMOHWMAHHEM BIWSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobJieM;
OpHEHTaIlMell Ha TPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHHWM JJIS PEIIeHUs 3a/1ad B
00JaCTH  OKpYKAlOMIeH Cpeapl, TUIAHUPOBAHUSI TIOCTYIIKOB ¥  OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHYECKON HayKH Kak cdepbl UYETOBEUECKOW JEATCIbHOCTH, ATAloB ¢€
pPa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW KakK CpPEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«MatemaTHKa XapaKTEePU3yIOTCS OBJIJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHOIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUusMU, YHUBEPCATbHbIMU Pe2yTIIMUBHBIMU OCCBUAMU.

1)  Vuueepcanvonvie  noznasamenwvuvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXC  (0CBOeHUe
Memo0o8  NO3HAHUA — OKpYXCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCKux onepayuil, ymenui pabomams ¢ ungopmayuet).

Ba3oBble Jioruyeckue aeicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONIpE/CIICHUS]  TOHSATUH;  YCTAHABIMBATh  CYIICCTBCHHBIM  MPHU3HAK
KJIaCCU(HUKAIIUU, OCHOBAaHHUS MJisi OOOOIICHHS W CpaBHEHUS, KPUTEPHH
TIPOBOIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMynupoBaTh W  NPEOOPA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunsi B (akTax, MAHHBIX, HAOTIOACHUSAX W YTBEPKIACHUSIX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTHUBOPEUNL;

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

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (MPSMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BBIBOJIBI;

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

Bba3oBbie ucciieaoBareabCKHue AelicTBUSA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

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

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

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

PabGora ¢ unpopmanmei:

e BBIABIATH JACPUIMTHI UHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX JJIsi 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 CTPYKTYpUPOBaTh MH(POPMALMIO, IPEICTABIATh €€ B Pa3IUYHbIX (POpMAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyITUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvhvlie  KOMMYHUKaGmMuGHble  Oelicmeus,  00ecneyusaom

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 3a]1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3ysbTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
npoOJieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pEUICHUs; COMOCTABJIATh CBOM CYKICHHS C CYXIEHUSMH JPYrUX
YYaCTHUKOB AHajiora, oOHapyXUBaTh pa3jIiMyle U CXOJCTBO MO3UIIUN; B
KOppeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIJICHUS C YYETOM 33J1a4 IPE3EHTALMN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBo:

3)

NMOHMMaTh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOW |
WHIUBUIYAILHON paOOThI MPH pElIeHUH YIeOHBIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JCSTEIIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBapUBATHCA, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
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,
OILICHMBAaTh KAa4e€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPHTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uHdopMaIuH.

CaMOKOHTPOJIb:

BJIAJICTh HAaBBIKAMHM IIO3HABATEIILHOM peQUIeKCMM KaK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCO0AMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISA Tpolecca u
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

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



e OHOCHHUBATH COOTBCTCTBUC PC3YyJIbTaTa MNCIN W YCIOBUAM, 00BACHSATH
MNPHUYXHBI AJOCTHUIKCHUS WM HEAOCTHUIKCHHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOUYKA, TIPsIMasi, 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 JBYIPAaHHOIO YIJa; rpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHABl MHOTOIPDAHHHMKOB (IMHpaMUja; NpHU3Ma,
IPSIMOYTOJILHBIN MapasuieNienume, Kyo).

KmaccudummpoBare ~ MHOTOrpaHHHWKH,  BBIOMpasl ~ OCHOBaHUS A
Kiaccuukanuu  (BBIMYKJIBIC W HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUILHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIEC MPU3MBbI, TAPAIJICIICTIUIIC]IBI ).

OmnepupoBatTh MOHSATUSMHU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOI'PAaHHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh ceYeHUS MHOTOIPDAHHMKOB METOJOM  CJIEJOB,  BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: BuA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIACHUE TEOMETPUUECKUAX BEIIMUMH 1O 00pa3IaM win
aIropuT™MaM, TPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HaXOXKIECHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liam Uiu
QIropuT™MaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX  MaTEeMAaTHYECKHMX 3a/lad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHACS ~TPSIMBIMH, MEXKIYy TPSIMOA H ITUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYT'PAaHHBIX YTJIOB.



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

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

N3BnekaTh, mnpeoOpa3oBbIBATE M HUHTEPIPETUPOBATH HHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepPTEeXax U
PUCYHKAaX.

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

[IpumeHaTs OpocTEHIIME TPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBOAMTE NpUMEpPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAE 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
MaTeMaTu4ecku CcGOpMYJIUPOBAHHOM TMPOOJIEMBbI, MOACIUPOBATh pealibHbIC
CATyallud Ha SA3bIKE TE€OMETPHUM, MCCIEA0BATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHSATHI B TEOPEM, ammapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BETUYMH.

11 KIIACC

OnepupoBaTh NOHATHAMU: LMJIWHIPUYECKAs IOBEPXHOCTh, OOpa3yrouiue
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAIICHHUS.

KnaccupumpoBaTh B3aMMHOE paciooKeHUue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
1apOBOM CEKTOP.

Bbruncnasate 00BEMBI M IUIOUIAAM  INOBEPXHOCTEH TEN  BpPALLEHMS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBarh MOHATUSMH: MHOIOTPAaHHUK, BIIMCAaHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllEHusl.

Bb4ucasTh COOTHOIIEHHS] MEXIY IJIOLIAAsIMH MOBEPXHOCTEH U 0ObEMaMu
NOJOOHBIX TEJl.



N300paxarh u3zydyaemble (QUIypbl OT PYKHM M C NPUMEHEHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢uryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEpHpPETUPOBATh W MPeoOpa3oBbIBaTH HMH(DOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B POCTPAHCTBE.

BBIMONHATE JOEHUCTBUSA CIOKEHMS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB H
YMHOKEHHUS BEKTOpPa Ha YUCIIO, OOBSACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJJaIO0T.

[IpuMeHATh paBUIIO NapajuleIenuneaa.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEKIY
BEKTOPAMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIspPHOE IMPOMU3BEIAECHUE, pACKIaAbIBAaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumenats reomerpudeckue (aKTbl Uil PEUICHHS] CTEPEOMETPUUYECKUX
3a1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOM (opMme.

Pemats mpocrenmne reoMeTpuyecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemrarp 3amaum Ha [10Ka3aTelbCTBO MATEMATHYECKUX OTHOLIEHUM U
HaX0XKJIEHUE T€OMETPUYECKUX BEJIMUMH N0 00pa3liaM WIN aaropuTMaM, NPUMEHSI
U3BECTHBIE METOBI IPU PELICHUN CTAHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppumensaTs  mpocTedInMe NpOorpaMMHBIE  CPEACTBA UM 3JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI P PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
KU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TIPUMEHATh HM3YYEHHBIE IOHATHA B MPOLECCE IOUCKA PELICHUs
MaTeMaTUYecKu CGHOPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh pealbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATHI U TEOpEM, annapara aareOpsl; pemaTh
IIPaKTUYECKHUE 3a/1a4H, CB3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
n/n MPOorpamMMbl Bcero Konrpompibie | Hpaxtiieckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypenI
1 BBenenwne 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




11 KVIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHHe pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )

NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchl

Tena BpameHus 12

O06BEMBI TET 5 1

BekTopb!l 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06061IeHKE, 7 1

CUCTEMaTH3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOro aHallu3a, FeOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byry3oB B.®., Kagomies C.b. u

npyrue, AxunonepHoe oomectBo «M3narensctBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

Meroauueckue pekomenganun. 10-11 knaccel (k yueOHuky Atanacsas JI. C. u

zp.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

Poccwiickuii moptan oTkpeiToro oopasosanwms http://www.openet.edu.ru/

denepanbHbIil MHCTUTYT Nieaarornueckux uamepenuit http://www.fipi.ru/

[Topran nndopmamoHHON OAAEPKKU ENMHOrO rocyaapCcTBEHHOT O 3K3aMeHa

http://www.ege.edu.ru/

MOCKOBCKH IIEHTP HENPEPHIBHOTO MATEMATHUYECKOI'0 0Opa30BaHUs

http://www.mccme.ru/



Cetb TBOpueckux yuurtenei. Coo0I11ecTBO yunuTenein MaTeMaTuKU

http://www.it-n.ru/communities.aspx?cat_no=4510 tmpl=com

OTtkpaIThIif Ki1acc. CoobiiecTBO «Mup MaTeMaTHKN

http://www.openclass.ru/node/2367

lNazera «Marematuka» NU3narensckoro noma «llepBoe ceHTAOPs»

http://1september.ru/

®ecTuBalb neparorudeckux uaen «OTKpbIThIN ypok» («llepBoe ceHTsOpsi»)

http://festival.1september.ru/

Enunas koyeknus mudpoBbIX 00pa3oBaTenbHBIX pecypcos http://school-

collection.edu.ru/

Caitrt YMK CMupHOBBIX 110 reoMeTpuu st 7-11 kinaccos

http://geometry2006.narod.ru/

['eomeTpust — 3JCKTPOHHBIH ypok «MHOroyroasHUKH» — hitp://www.geometry-



exe.h17.ru/

Marematrika B OTKpbeITOM Koyemke http://www.mathematics.ru/

WuTepHeT-nioaepxkka yuuteneid matematuku http://www.math.ru/

Allmath.ru — Bcs maTemaruka B ogHoM Mmecte http://www.allmath.ru/

Exponenta.ru: o6pa3zoBaTenbHBI MATEMATUYECKHUI CANT

http://www.exponenta.ru/

Bes QJICMCHTAPHAA MAaTCMATHKaA! CpCI[H?IH MaTCMAaTUYCCKasA HHTCPHCT-IIKOJIa

http://www.bymath.net/

I'eomerpuueckuit moptan http://www.neive.by.ru/

321,[[3‘-11/1 I10 TCOMCTPHMU: I/IH(i)OpMaHI/IOHHO-HOI/ICKOBa}I CHUCTCMa

http://zadachi.mccme.ru/

Matemarnueckue 3troab1 http://www.etudes.ru/



MaTtemaTHyecKre OJUMIIHAIbI M OJIMMITHAIHbIE 3agaun http://www.zaba.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 11658132350595754882249227326788119953424450979
Bnageney LLneHbrkoB ApTem Bnagumuposud

OeicTevTened C05.12.2024 no 05.12.2025



http://www.tcpdf.org

		2025-01-10T13:51:11+0500




