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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 6a30BOTO YpOBHS IS
obyuaromuxcs 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJIapTa  CpPeaHEro  oOIero
o0Opa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPETHSIBIIEMBIX
K MaTeMaTU4YeCKOMY OOpa30BaHMIO, U TPAJUIIMN POCCHICKOr0 0O0pa3oBaHMUS.

Peanuzanus IIPOTrPaMMBbI obecrieunBaeT OBJIAJICHUE KJIFOUYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIOIIMMHU OCHOBY JJIsI CAMOPAa3BUTHUSL U HEIPEPBIBHOTO
oOpa3oBaHu, L[EJIOCTHOCTD OOIIEKYIBTYpPHOTO, JUYHOCTHOTO U

MMO3HABATEJILHOIO Pa3BUTHS IMYHOCTHA O0YYAIOLIUXCS.
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydyeOHOro Kypca T€OMETpUU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTHYECKON 3HAYMMOCTBIO METalpeAMETHBIX H
IpEeIMETHBIX pe3yJbTaTOB O0yYEHUsS] TEOMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTHs oOyvaronuxcs, ¢hopMupoBaHus (YHKIMOHATHLHON MaTEeMaTHYECKON
IPaMOTHOCTH, HW3Yy4€HHs JpPYTUX Y4yeOHbIX JucuuiiiuH. Pa3Butue y
o0yyarolmuxcs MPaBUIBHBIX MPEACTABICHUI O CYIIHOCTH U MPOUCXOKJICHUU
r€OMETPUYECKUX aOCTpakUUid, COOTHOLIEHHH PEATbHOr0 U UACAIBHOIO,
XapakTepe OTPaXCHHWs MAaTeMaTU4YeCKOW HAyKOW SBIEHUW U IMPOLIECCOB
peanbHOro MUpPa, MECTE TEOMETPUHM B CUCTEME HAYK M POJIM MATEMATUYECKOTO
MOJICIMPOBAaHUS B HAy4YHOM I[IO3HAHMM W B IPAKTUKE CHOCOOCTBYET
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS Y4YAIIUXCS, a TaKKe KauecTB
MBIILIEHUS, HEOOXOAUMBIX JJIsl afjalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTrpus siBsieTCS OHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh HM3YUEHHS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAIIPaBI€HHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbluuieHHE, (GOPMUPYEMOE NPHU HU3YYEHUH OO0YYarOLIMMHUCS
HNOHATUIHBIX OCHOB T'€OMETPUM M TMOCTPOCHHM LIETOYKUA JIOTHYECKUX
YTBEPKACHUN B XOAE PELICHUS] F€OMETPUYECKUX 3a/1ad, YMEHHUE BBIIBUTATh U
OIPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS IPU PEUICHUU 3a/1ady
€CTECTBEHHO-HAY4YHOT'O IIMKJIa, B YACTHOCTH U3 Kypca QU3HKH.

YMeHue OpUeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX O0JIACTSX AEATENbHOCTH yenoBeka. OpueHTalus 4e0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIMAIbHOrO ObITHA, (QopMma
OTPaXEHUSI OKPY’KAOIIEr0 MUPA, YCIOBHE YCIEIUIHOIO MMO3HAHMUS U aKTUBHOIO
npeoOpa3oBaHus ACUCTBUTENbHOCTH. ONEpUpOBaHHE NPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSAET pa3Hble BUIbl YYEOHOH W TPYAOBOWU JEATEIBHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCUOHATBHO BaXXHBIX KAaueCTB, MO3TOMY aKTyajbHa
3ajaya (popMHpOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK
Pa3HOBHUJIHOCTH OOpPAa3HOrO MBINUIEHUS — CYLIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIBHOCTH 10 MHOTUM HaIPaBJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 6a30BOM
ypoBHE OOy4eHHs — 00I11e00pa3oBaTeIbHOE W OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs 4yepe3 00ecrnedueHue  BO3MOXKHOCTH  NPUOOPETCHUS |
WCMOJIb30BaHUSI CUCTEMAaTUUYECKUX TEOMETPUYECKUX 3HAHWM U JICUCTBUH,
cneuu(UUHbIX ~ IF€OMETPUH, BO3MOXKHOCTH  YCHEIIHOIO  MPOAODKEHUS
oOpa3oBaHHd IO CHEUUATBHOCTSM, HE CBS3aHHBIM C  [PUKIATHBIM
UCII0JIb30BAaHUEM T€OMETPUH.



[IporpaMmma 1o reomeTpuu Ha 0a30BOM YpOBHE MpefHAa3HAuY€HA s
oOy4YaromMXcsd CpeIHEW IIKOJbl, HE HUCIBITHIBABIIMX 3HAYUTEJIbHBIX
3aTpyIHEHUII Ha YPOBHE OCHOBHOrO o0miero oOpaszoBaHus. Takum oOpazom,
oOydaroniyecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE
YMEHHUS, CBS3aHHBIE CO CleUU(UKON TeOMETpUN U HeOOXOIUMBIE IS )KU3HU B
COBpEMEHHOM ob0miecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXXHOCTb H3YYHUTh
reoMeTpuio OoJiee TIyOOKO, €CJIM B JlajdbHEHIIeM BO3ZHUKHET HEOOXOIMMOCTh B
reOMETPUYECKUX 3HAHUSAX B TPOPECCUOHAIBHON e TENbHOCTH.

JlocTKeHre 1eJidi OCBOCHHUS NPOrpaMMbl O0OECIEUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj4ay. [IpuopuTeTHBIMH 3aJladyaMM OCBOCHMS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax saBastoTcA:

e (opmupoBaHue MPEACTABICHHUS O TEOMETPUU KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMUpOBaHME NPEJICTABICHUS O MHOTOTPAHHUKAX U TeJlaX BpalleHUs
KaK O BaXHEHIIMX MaTEeMaTHYECKMX MOJENSAX, IO3BOJISIONINX
ONKCHIBATH U U3y4YaTh PA3HBIE SIBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHre yMEHHS paclO3HAaBaThb HA YEPTEKaX, MOJEISAX U B
peabHOM MUpPE MHOTOTPAaHHUKH U TeJla BpallleHUSs;

e OBJAJCHUE METOJAAMM pelIeHHs 3aJad Ha I[IOCTPOCHUA  HA
M300pKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHe yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATUAMH O
MHOTOTPaHHHMKAX U TeJaX BPAIlEHUs U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJCHHE aNTOPUTMAMHU PEIICHHWS OCHOBHBIX THUIIOB  3ajady;
dbopMupoBaHUE YMEHHUS TPOBOJAUTH HECIOXKHBIE JIOKa3aTeJIbHbIE
pacCyKJeHUsl B XOJ€ PELICHUs CTEPEOMETPUUYECKUX 3a/ad U 3aJad C
MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE  MHTEIUJIEKTYaJIbHBIX U  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaromuxcs, IMO3HABATENIbHON AaKTUBHOCTH, MCCIEN0BATEIbCKUX
YMEHUN, KPUTHUHOCTH MBIIIJICHUS;

e (¢opmupoBaHue  (QYHKIHUOHAIBHOW  TPAaMOTHOCTH,  PEJIEBAHTHOMU
r€OMETPUU: YMEHHME pAClO3HABATh MPOSIBICHUS TE€OMETPUUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyalUsIX ¥ MIPU U3YYEHUU APYTUX Y4EOHBIX MPEIMETOB, IPOSBICHHUS
3aBHCHUMOCTEH M 3aKOHOMEpHOCTeH, (POpMyIHpoBaTh UX Ha S3bIKE
r€OMETPUUM M  CO3/1aBaThb TIE€OMETPUYECKHE MOJENIH, MPUMEHSAThH
OCBOCHHBIA TE€OMETPUYECKUMU ammapar [yis pEHIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX  3ajJ[a4, HUHTEPIPETUPOBaTH M  OLIEHUBATh
MOJTy4YEHHBIE PE3YIbTATHI.

OTnHunTENBHON OCOOEHHOCTBIO IIPOIPAMMBI SIBJISIETCS BKJIIOUEHUE B KypC
CTEpEOMETPUM B Hauyaje €ero M3y4eHHs 3a7ad, pEIIaeMbIX Ha YpPOBHE
UHTYUTUBHOTO TO3HAHUS, U OMpEAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO M MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET NPOTeKaHUE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO IPEIMETA.

[Ipeanoutenue oTaaETCS HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOyYEHHMS,
TO €CTh TEOPETUYECKHME 3HAHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
NPEeIMETHO-IIPAaKTUYECKON  AesTenpbHOCTH. Pa3BuTHe  MpOCTpaHCTBEHHBIX
MIPEACTABICHUA Yy Yy4YallUXCS B KypCc€ CTEPEOMETPUU IPOBOJAUTCA 32 CYET
pelIeHusl 3a/Jady Ha CO3JaHue€ IPOCTPAHCTBEHHBIX OOpa3oB W 3aJay Ha
OlepUpOBaHUE MPOCTPAaHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOAUTCA



C OMOPOM Ha HArJISAHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBICUCHUS
OT HATJISITHOCTH, MBICIICHHOTO U3MEHEHHS €T0 UCXOTHOTO COACPIKAHMS.

OcHoBHBIE cofepaTenbHble JuHUM Kypca «['eomerpum» B 10-11
kjaccax: « MHOrorpanHukmy, «[IpsiMble ¥ MIIOCKOCTH B MpoOCTpaHCTBeY, «Tena
BpamieHus», «BeKTopel W KOOpAMHATHI B TpocTpaHCTBe». DopmupoBaHue
JIOTHYECKUX YMEHHI pacmpeAensieTcsi He TONbKO MO COAEPKATEIbHBIM JTHHUSM,
HO U 10 rojilaM 00y4YeHHUs Ha YPOBHE Cpe/Hero oliero oopa3oBaHusl.

Coneprxanne oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
OCBOCHMsI pabodyeil mporpamMmbl, pacrnpeAeNéHHbIM MO0 TrojaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, 4YTOOBl OBJAJCHHE TI€OMETPUUYECKUMHU
MOHSITUSMH M HABBIKAMH OCYIIECTBISIIOCH MOCIE0BATEIBHO U TIOCTYNATEIbHO,
c coOirofieHHeM TPUHIMIA [PEEeMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0O  CHUCTEMY T'€OMETPUYECKHUX  IPEICTaBIICHUN
oOy4Jaromuxcs, pacmupsis u yriyossisi e€, o0pa3ys IpoYHbIe MHOKECTBEHHbBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Henento B 10 kiacce u 1 gac
B Hegento B 11 kmacce, Bcero 3a aBa roga oOyudenus: - 102 yueOHBIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 aKCMOMAaTMYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacrnonokeHue MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJbHble W CKpelmBaromuecss npsmsie. [lapannenpsHOCTh TpsAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MMAPAUICIIbHBIE NPSIMbIE B MPOCTPAHCTBE;
MAPALIETBHOCTb TPEX MPAMBIX; MAPAJIICIbHOCTD MPAMON U MIIOCKOCTHU. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YTOJ MEXKIy MPSIMbIMU B IPOCTPAHCTBE.
[TapajutesIbHOCTP  IUIOCKOCTEW:  IapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieIbHbIX TIOCKOocTel. [lpocrelimue MNpOCTpaHCTBEHHBIE (UTYPHI Ha
IJIOCKOCTH: T€TPa’ap, KyO, napajiesenuie/]; HOCTPOEHUE CEUEHHI.

[TepnieHAUKYISIPHOCTH OPSIMOM U TIJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSIMBIE
B IIPOCTPAHCTBE, MPSIMbIE MapaJUICIbHbIE U MEPIEHANKYISPHBIE K IIOCKOCTH,
IIPU3HAK TEPHEHIUKYISIPHOCTA NPSMOW M IUIOCKOCTH, T€Opema O NPsSMOU
MEPIEHAUKYIIAPHON IUIOCKOCTU. YTJIbI B MIPOCTPAHCTBE: YIOJI MEXKAY MPSMOU U
IJIOCKOCThIO; JBYTPAHHBIA  yTOJ, JIMHEWHBIA Yroja JABYIPAHHOIO YyIJia.
[lepnieHaUKyJISIp W HAKIOHHBIC: PACCTOSIHUE OT TOYKHA JO IUIOCKOCTH,
pacCTOsIHUE OT MPSMOM JO TUIOCKOCTH, MPOEKIHs (UTYyphl Ha TUIOCKOCTb.
[lepnieHAUKYISIPHOCTD  IUIOCKOCTEW: NPU3HAK NEPHNECHAUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEX MEPHEHIUKYIISIPaX.

MHororpaHHUKH

[loHATHE MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTBl MHOTOTPAaHHUKA,
BBIITYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipu3zma: n-yronpHass npu3Ma; TPaHW W OCHOBAHUSA NPU3MBL;, NOpsiMas U
HaKJIOHHasi  MpuU3Mbl; OOKOBasi U  TIOJHAsl  TOBEPXHOCTh  MPU3MBI.
[Tapannenenunen, nOpAMOYrOJbHBIA MapajJlelienuIlie]] W €ro CBOMCTBA.
[Mupamuaa: N-yronbpHas mupamMuaa, TPaH U OCHOBAHWE MUPaMUbI; OOKOBas U
[IOJIHAsT TOBEPXHOCTh NUPaMHbl, IPABUJIbHAS W YyCECUEHHAs MUPaMHUJA.
OneMeHThl Tpu3Mbl W nupamMujbl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHSATHE
MPaBUJILHOTO MHOTOTPAHHUKA; MPaBWIbHAS MPU3MA U MPABUIbHAS NMUPAMUA;
npaBWibHAsE TpEyrojiibHas MNHpaMHuIa ¢ OPaBWIBHBIM  TeTpasap; KyoO.
[IpencraBnenne O MpPaBUIIBHBIX MHOTOIPAHHUKAX: OKTAdp, MOACKA’Ap W
ukocasap. CeueHust IPU3MbI U MUPAMHUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTU. OJJIEMEHTBl CUMMETPUM B THpPAMUIAX, MapajyIeIenuneax,
PaBUJIbHBIX MHOTOTPAHHUKAX.

Boruucnenne 51€MEHTOB MHOTOTPAHHHUKOB: pEOpa, JMAaroHaM, YTIIbI.
[Tnomans OGOKOBOW MOBEPXHOCTH W TOJHOW IMOBEPXHOCTH TMPSMON TPHU3MBEI,
IUIOLIAJb OCHOBAHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOW HPHU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHOW MHUPAMUIIBI,
TeopemMa O IUIomaau yceuéHHOW mnupamuabl. [loHarue o6 o0béme. OOBEM
MIAPAMUbI, IPU3MBI.

[TonoOubie Tena B mnpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAASIMU
OBEPXHOCTEH, 00bEMaMH MOTIOOHBIX TEJI.

11 KIIACC



Tesa Bpamenus

[Hunuaapuyeckass  MOBEPXHOCTh,  OOpa3yloIUMe  IUIMHIPUYECKON
NOBEPXHOCTH, OCh LWIMHAPUYECKON MOBEPXHOCTU. LIMIMHApP: OCHOBAaHUS H
OOKOBasi TMOBEPXHOCTb, OOpasyroIlas W OCh, IUIOMAJb OOKOBOM M IIOJHOM
MMOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrolire KOHUUYECKON MOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOM moBepxHOCTU. KOHyc: OCHOBaHME |  BeEpIlIHHA,
oOpasyroIias ¥ OCh; IUIONIAhr OOKOBOM M IOJHOW MOBEPXHOCTU. Y CCUEHHBIM
KOHYC: 00pa3yroIIie 1 BbICOTa; OCHOBAHUS M OOKOBast MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; MIONIAh MOBEPXHOCTU ChEPHI.
B3aumHoe pacnosoxkeHue cdepbl M IUIOCKOCTU; KacaTelibHasi IJIOCKOCTh K
cthepe; momaas chepsl.

N300pakenne Tenm BpallleHWsT Ha IUIOCKOCTH. Pa3BépTka uuiauHApa |
KOHYCa.

KomOunauu Ten BpailleHHMss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OTMMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOTPaHHUK, WU TEJO
BpalCHUS.

[Tonsarne 06 o6véMe. OcHOBHBIE cBOMcTBA 00BEMOB Teil. Teopema 00
00BEME TPSIMOYTOJIBLHOTO Tapaiienenunena u ciaeactBus u3 He€. OO0béEM
HUIMH]Ipa, KoHyca. O0bEM 1apa v miomaias chepsl.

[TonoOubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMH MOTIOOHBIX TETI.

Ceuenusi nwiuHapa (MapajieibHO W MEPIEHAUKYISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJIAIEE YEpe3 BEPIIMHY), CEUCHUS
mapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mimockocth U B mpocTpaHcTBe. CIlIOkKEHHE W BbIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucCiIO. PasioxkeHue BekTopa IO TpEM
HEKOMIUTaHApHbIM BekTopaM. lIpaBwio napamnenenunena. Pemenue 3amad,
CBSI3aHHBIX C IPUMEHEHUEM MPABUII JIEUCTBUM C BeKTOpamu. [IpsmoyrosibHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopaunHatel BekTtopa. IIpocreiiine
3a/laud B KOOpJAMHATaX. YTOJ MeXAy BekTopamu. CKalIpHOE MPOU3BEIICHHE
BEKTOpOB. BbluucieHue yrioB MeXAy NOpsIMBIMU M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBIA METOJ MpPU PEIICHUM TEeOMETPUUYECKUX 3ajad.



IIJIAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHS IIPOTPAMMBI YYCOHOTO IIpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'paxxpanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TI'PaXJAAHCKOW TIMO3UIMU  OOydYaromierocs Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJICHA POCCHUUCKOTO 00IeCTBa, MPEICTABICHUEM
0 MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYD,
ABJICHUI, NPOLEAYp TIPa’kJAHCKOro oOuiecTa (BBIOOpHI, OMPOCHI W IIp.),
YMEHHEM B3aWMOJICCTBOBATh C COUAIIbHBIMA MHCTUTYTAMU B COOTBETCTBHHU C
X QYHKIMUSIMU U Ha3HAYEHUEM.

ITaTpuoTH4Yeckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTBIO  POCCHUMCKOM  TPaXJAHCKOM  HMIACHTUYHOCTH,
YBAKCHUS K MPOILUIOMY M HACTOAIIEMY POCCUHCKOW MAaTEMAaTUKHU, IIEHHOCTHBIM
OTHOIIICHUEM K JOCTHXKCHUSIM POCCUUCKUX MAaTEMAaTUKOB W POCCHUUCKOU
MaTeMaTUYE€CKOM IIKOJIbl, K HCIOJIb30BAHUIO JTUX JIOCTHXKEHUU B JIPYTHX
HayKax, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapOoJa;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, HJTHUYECKOTO TOBEICHUS,
CBSI3AHHOTO C NPAKTUYECKUM TMPUMEHEHUEM JIOCTIDKCHUW HayKd U
NESITETbHOCThIO YUYEHOTO0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYUBOTO Oy yIIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOUAS 3CTETUKY MAaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pelIeHui, paccyXIeHUM;
BOCIIPUUMYHUBOCThIO K MaTeMaTHYECKHM acCIleKTaM pa3jId4yHbIX BHJIOB
HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTbIO YMEHHUS TNPUMEHSATh MaTeMaTHUYECKUE 3HAaHUS B
UHTEepecax 370pOoBOro M 0Oe3omacHOro o0pas3a KHU3HH, OTBETCTBEHHOI'O
OTHOILIEHUSI K CBOEMY 3JI0pPOBBIO (30pOBOE MHTaHHE, COATAHCUPOBAHHBIN
PEXUM 3aHIATHIA U OTIbIXA, PEryJsipHas pU3NUYECKasi aKTUBHOCTB); (PU3NYECKOTO
COBEpILIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTENIBHOM
JESITEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM LIEHHOCTU TPYIOJII00US; HHTEPECOM K
pa3nuuHbiM  cepaM  TPO(GECCHOHATBLHOW  JEATEIBHOCTH, CBS3aHHBIM C
MaTeMAaTUKON U €€ MPUJIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BBIOOP
Oyayuieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE >KW3HEHHBIC IIJIaHbI;
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTEeMaTHMYeCKOMY OOpa30BaHHUIO U
camMo00pa30BaHUIO0 HA MPOTSKEHHH BCEH >KU3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEUICHUH MPAKTUYECKUX 33]]a4 MaTeMaTHIeCKON HapaBIEHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHNE:

c(OPMUPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUS
COLIMAJbHO-D)KOHOMUYECKUX  MPOIECCOB HA COCTOSIHME MNPHUPOIHOM U
COLIMAJIbHOM CpeJbl, OCO3HAHHMEM TJO00AJBHOTO XapakTepa SKOJIOTHUYECKHX
npobseM; OpUEeHTalMed Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW Ui



pemieHus 3a1a4d B 00JacCTH OKPYKAIOIIECH CPeNbl, MJIaHUPOBAHUS MOCTYNKOB U
OLICHKM UX BO3MOYKHBIX MMOCJICICTBUN U OKPYKAIOIIEH CPEIbI.

I{eHHOCTH HAYYHOI0 TO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HAayKHM U OOIIECTBEHHOW TMPAKTUKH,
MOHUMAaHUEM MAaTEeMaTUYECKON HAYKH KakK C(hephl YeJIOBEUYECKOU NEeATeTLHOCTH,
ATanoB €€ pa3BUTUSA U 3HAYMMOCTHU JUJISl PA3BUTHS LMBWIM3AIMU; OBJIAJICHUEM
SI3BIKOM MATEMAaTUKA M MAaTEMAaTHYECKOW KYJbTYpOM KaK CpPEICTBOM IMO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBJIATh MPOEKTHYKD M MCCIEI0BATEIBCKYIO
NEATENbHOCTh UHAMBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YIbTaThl OCBOEHUS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«Marematukay XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusaMUY, YHUBEPCATbHLIMU Pe2YIAMUSHbIMU 0eUCEUIMU.

1)  Vuueepcarvnvle nosnasamenvuvle Oeilicmsus,  0becnevu8arom
Gdopmuposarue 0a308bIX KOSHUMUBHBIX NPOYECcco8 00yyarowuxcs (oceoenue
Memoo08  NO3HAHUA — OKpyJcailowje2o Mupa, HpuMeHeHue  JN02U4eCKUX,
uUcc1e008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue AecTBUA:

e BBIABIATH u XapaKTepu30BaTh CYIIIECTBEHHbBIC IPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOIICHUN MEXIY TMOHITHIMU;
bopmyIpoBaTh OTIpEJICIICHMUSI TIOHSTHUH; yCTaHABJINBAThH
CYILIECTBEHHBIN MPU3HAK KJAaCCU(PUKAIIUU, OCHOBAHUS Jisi 0000IICHUS
U CpPaBHEHUS, KPUTEPHUH MPOBOJAUMOIO aHAJIN34;

e BOCIpPUHUMATH, (GOPMYIUPOBATH W MPEOOPa30OBLIBATh CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHIIATECNIbHBIC, CIUHUYHBIC, YACTHBIE W 00IIHUE;
YCIIOBHBIE;

e BBIABIATH MaTEMaTHYECKHEC 3aKOHOMEPHOCTH, B3aWMOCBS3U H
NpOTUBOpeUHsi B (paKTax, JaHHBIX, HAONIOJCHUSX U YTBEPXKICHUSX;
npeajaraTb ~ KpUTEPUU IS BBISBJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

e JIeNaTh BBIBOJBI C HMCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JACTYKTHBHBIX H
MHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 10 aHAJIOTUH;

e TMPOBOJUTH  CaMOCTOATENHHO  JIOKAa3aTeJbCTBA  MaTeMaTHUYECKHUX
yTBEpXKJIEeHUW  (TIpsiMble ¥ OT  TMPOTHUBHOTO),  BBICTPaMBATH
apryMEHTAIlMIO0,  NPUBOAWTH  TPUMEPBl U KOHTPIPHUMEPHI;
000OCHOBBIBaTh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH COCOO pelieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJILKO
BApUAHTOB PEIICHMsI, BHIOMpATh HanbOoee MOAXOMSIIMMUA C YIETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue qeHCTBUS:

e HCIIOJBH30BAaTh  BOMPOCHI KaK  HCCJICAOBATCILCKHH  HWHCTPYMCHT
Mo3HaHus; (POpMyIUPOBATH BOMPOCH], (PUKCHUPYIOIIME MPOTUBOPEUHE,
npo0iemMy, yCTaHABIMBATH UCKOMOE M IaHHOE, ()OPMUPOBAThH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOATEIHLHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTo



oOBbeKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00beKTaMu, SIBIICHUSIMU, ITPOIIECCAMU;

caMOCTOSITeTbHO  (GOpMyIUpOBaTh OO0OOIIEHHS UM  BBIBOJABI  IIO
pe3ysbTaTaM MpOBEAEHHOTO HAONIOACHUS, UCCIEJOBaHUS, OLEHUBATH
JOCTOBEPHOCTD MOTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB M 00OOIICHUH;
MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, & TAKKE BbIJABUTATh
MIPEOJIOAKEHUSI O €70 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJIATH JEPUITUTH HHPOPMAITUH, TaHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMIPOC U JJIs PEIICHUS 3a]1a4H;

BEIOWpaTh WHMOpPMAIIMI0O W3 HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJTM3UPOBATH, CHUCTEMAaTU3UPOBATh u UHTEPIPETUPOBATH
WH(GOPMAITUIO PA3IMYHBIX BUAOB U (HOPM IIPEICTABICHHUS,
CTPYKTYpHpPOBaTh HH(OpPMAIMIO, TMPEACTABIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TPadUIECKU;

OIICHWBATh  HAA&KHOCTH  WHPOPMAMA 1O  CAMOCTOSITEIIHBHO
c(hOpMYITUPOBAHHBIM KPUTEPHIM.

2) Vuueepcanohvie KOMMyHUKamueHble Oclicmeus, o0becneuusaom
CHOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.
Oo0wenue:

BOCTIIpUHUMATh W (QOPMYJIHPOBATH CYXKJICHHS B COOTBETCTBUU C
YCIOBUSIMH M LIETISIMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTb
CBOIO TOYKY 3pEHHS B YCTHBIX M NMCHBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJAY pElIeHUs 3a7aud, KOMMEHTUPOBAThH MOJTYYESHHbBIN
pE3yJIbTaT;

B XOZ€ OOCYXJEeHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMou
TEMbI, TPOOJIEMbI, pelIaeMoil 3a7aun, BbICKa3bIBATh UJEH, HAllCJICHHBIC
Ha TOWCK PEUICHHS; COIMOCTAaBJISATh CBOU CYXJEHHUS C CYXKICHHUSIMHU
APYTUX YYacCTHHKOB AMAaiora, oOHapyXHBaThb pPa3InYhe U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (opme QopMynHpoBaTh pa3HOIACHs, CBOU
BO3PaKCHUS;

MPEACTaBIATh  pe3yibTaThl  PEHICHUS  3aJa4d, OSKCIEPUMEHTA,
UCCJIEIOBaHUsSI, TMPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Y4€TOM 3aJad TMpe3eHTallM U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHn4ecTBo:

3)

NMOHMMaTh U  HCIOJB30BaTh  NPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUYabHON paOOThI MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
IeJTh  COBMECTHOW  JICATEIBHOCTH, IUIAHUPOBATh  OPTAHHU3AIUIO
COBMECTHOM pPabOThI, pacupenensaTh BHABI pPabOT, JOTOBAPUBATHCA,
oOcyXJaTh TMpoIecc | pe3yabTaT paboThl; 00001IaTh MHEHUS
HECKOJILKMX JIIOJICH;
y4acTBOBaTh B TPYMIOBEIX (opmax paboTel (0OCyXKaeHus, oOMeH
MHEHUH, «MO3TOBBIC INTYPMbD» K HWHBIC), BBITIOJHATH CBOIO YacTb
paboThl M KOOPJIWHUPOBATH CBOM JICUCTBUS C JPYTHMMH YWICHAMHU
KOMAaH/Ibl; OIEHWBATh Kaue€CTBO CBOETO BKJIaJla B OOIIUI MPOIYKT IO
KpUTEPUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.
Yuusepcanonvie  pecynamuenvie  Oeiicmeus, — obecneuusarom

Gdopmuposarue CMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranuszanus:



e COCTaBJIATH IUIaH, AJITOPUTM PEILLIEHHUA 3a/1a41, BBIOMPATh CIIOCOO
pElIeHHs C YYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHni ¢ y4¢ToM HOBOM HH(GOPMAIIUH.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAaMHU I103HABATEIBHOM pEQUIEKCUM KaK OCO3HaHUs
COBEpPIIAEMBIX  JIEWCTBHUM UM  MBICIUTENBHBIX  IPOLECCOB,  HX
pe3yabTaToOB; BIAJETh CHOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
IIpoLEecca U pe3yJibTaTa pEeLIeHUs] MaTeMaTHYECKON 3aJa4uH;

e TMpEABUACTh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HUKHYTH IPU PEILICHUU
33/1a4yd, BHOCHTb KOPPEKTUBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBbCTB,  JaHHBIX, HAWJCHHBIX  OIMIMOOK,  BBISBIECHHBIX
TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHUE pe3yjbTaTa LEIU U YCJIOBHUSAM, OOBACHSTH
IIPUYMHBI JOCTHKECHUS WIA HEIOCTHXKEHUS PE3YJIbTaTOB AEATEIbHOCTH,
HaXOJMTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDI
10 KJIACC

OnepupoBath MOHATUSAMHU: TOUKA, IpsIMasi, MIOCKOCTb.

[IpumMeHsATh aKCHOMBI CTEPEOMETPUU M CIEACTBHUS U3 HHUX MPU PELICHUU
reOMETPUYECKHUX 3a/au.

OnepupoBaTh TMOHATUAMH: NaPAJUICIBHOCTh M MEPIECHIUKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEM.

KnaccuduimpoBaTh B3aMMHOE PacHOJIOXKEHUE HPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBath MOHSATUSMU: TBYTPAHHBINA YroJl, TPaHU JBYTPAHHOTO YIJIA,
pedpo ABYIpaHHOTO yria; JMHEHHBIN yrosl ABYIpPaHHOTO yIiia; IrpajgycHas mMepa
JIBYTPAHHOIO YIJIa.

OmneprpoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BBIMTYKJIBIH M HEBBITYKJIBIN
MHOTOT'PaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, MPABUIIbHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOIPAHHHMKOB (TUpaMuaa; MpU3Ma,
IPSIMOYTOJILHBIN Mapalijiesienuie, Kyo).

KnaccudummpoBath  MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS  JJif
Kjaccu(pukanuy (BBIMYKJIbIE W HEBBIMYKIblE MHOTOTPAHHUKH; IPABUIIbHbBIE
MHOTOT'PaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TapaJLIeIeTUIIE b ).

OnepupoBatb MOHATUSIMU: ceKyIas MJI0CKOCTb, CCUCHHE
MHOT'OI'PaHHHKOB.

OOBSICHATH IPUHIIUIIBI TIOCTPOEHUS CEYEHUM, UCTIOIB3YSl METO/I CIIEOB.

Crpouth ceueHHUs MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBINOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BU
CBepxy, cOOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIE€HUE TEOMETPUUYECKUX BEJIMYMH MO 0Opasiam
WM aJropuTMaM, MPUMEHSS U3BECTHbIC aHAIUTUYECKUE METOJIbI IPU PEUICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYMCIEHUE PACCTOSHUM MEXIY
JIBYMsI TOYKaMH, OT TOYKH [0 MPSAMON, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKpEUIMBAOIUMUCA MTPSMBIMHU.



Pematp 3amaun Ha HaXOXKJIE€HHWE T€OMETPUUYECKUX BEIMYMH MO 0Opaslam
WM aaropuTMaM, MPUMEHS U3BECTHbIE aHAIUTUYECKHE METOJIbI IIPU PELICHUU
CTaHJAAPTHBIX MAaTeMAaTUYECKHX 3aJad Ha BbIYUCICHHE YIJIOB MEXKIY
CKPEUIMBAIOIIMMHACA MPAMBIMUA, MEXAY IpSAMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAJM MOBEPXHOCTEM MHOIOIPaHHUKOB
(npusma, nupamMuaa) ¢ OpUMEHEHHUEM (OPMYJ; BBIYUCIATH COOTHOLUEHUS
MEXAY TUIOLIAASIMU TOBEPXHOCTEN, 00BEMaMU MO0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPUHU; LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekath, npeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexkax
U PUCYHKAX.

[IpumenaTy reomeTpuyeckue (GakThl Uil PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEANOJararolMX HECKOJIbKO IIaroB pEHIeHUs, €CIU  YCJIOBHS
MPUMEHEHHUS 3aJIaHbl B ABHOM (opMe.

[IpumeHATr DOpOCTEHINHE MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIHUOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUYECKUX 3aad.

[IpuBoAUTH pPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IMPUPOJE U
’KU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHsATh MOy4eHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh peaibHbIE
CUTyallUl U TNPUMEHSTh M3YyYCHHbIE MOHATUS B MPOLECCE MOUCKA PEIICHMS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHOW NPOOJIEMbI, MOJEIMPOBATH pEabHbIE
CUTyallUH Ha $3bIKE TIE€OMETPHM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX TMOHITHH M TEOpeM, ammnapara aiareOpsl;
pemarb MpPakTUYECKHE 3aJlayM, CBA3aHHBIE C HAXOXICHUEM IE€OMETPUUYECKHUX
BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATUSMU: ITUIMHAPUYECKAs] TTOBEPXHOCTh, 00pa3yroIue
UWIMHJIPUYECKON  MOBEPXHOCTH; UWJIMHIP;, KOHUYECKAs MOBEPXHOCTb,
o0Opa3yroIre KOHHIEeCKON TOBEPXHOCTH, KOHYC; ChepruecKas IIOBEPXHOCTb.

Pacno3naBats Tena BpamieHus (UIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudunupoBats B3auMHOE pacnoyiokeHue chepbl U TIOCKOCTH.

OnepupoBaTh TMOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
BBICOTA CErMEHTA; IIAapOBOM CJIOM, OCHOBAaHWE IIApPOBOTO CJIOSA, BBICOTA
IapOBOrO CJOS; APOBOU CEKTOP.

Beruncnare 0oOBEMBI W TUIONMIAAM TOBEPXHOCTEW TeNn  BpalleHUs,
F€OMETPUYECKUX TEJ C IpUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHATHSAMH: MHOTOTPAHHHMK, BIIMCAaHHBIH B cdepy u
ONHMCaHHBIA OKOJIO cepbl; cdepa, BIHCaHHAS B MHOTOTPAHHHUK WX TEJIO
BpAaILICHUSL.

Brruucnath COOTHOIIEHUS MEXTy TUIOIIAISIMU TTOBEPXHOCTEN U 00bEMamMu
MOI00OHBIX TEIL.

N3obpaxarhe m3ydaemple (GUTYPHI OT PYKH W C NMPUMEHEHHUEM ITPOCTBIX
YEPTEKHBIX HHCTPYMEHTOB.

BrinonHaTh (BBIHOCHBIE) IUIOCKME YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHHUsI TEJI BPAILICHHUS.



W3Bnekatb, HMHTEPHPETUPOBATH M MPeoOpa3oBBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (PUrypax, MPEACTAaBICHHYIO Ha YepTeKax
U PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAaKUMH CBOMCTBAMH OHHU
o0nagaror.

[IpumeHATh ITpaBUIiIO Hapajuleeue/a.

OnepupoBaTh NOHATHSAMH: JEKAPTOBBI KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIOJI
MEXKY BEKTOpaMHM, CKaJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cymMMy BEKTOPOB M IIPOM3BEACHUE BEKTOpPA HA YHUCIO, YIOJ
MEXy BEKTOPAaMHM, CKAIAPHOE MPOU3BEIACHUE, PACKIAAbIBATL BEKTOP 110 IBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT.

[IpumensaTe reoMerpuyeckue (akTbl I PEHICHUS CTEPEOMETPUUYECKHUX
3a1a4, IMPEANOJAaralmlliuX HECKOJIBKO IIaroB pEUICHUs, €CIU YCIIOBHUS
NpUMEHEHUs 3aJaHbl B IBHOH Qopme.

Pemars npocreiimme reoMeTpuyecKue 3a1a4i Ha NPUMEHEHNE BEKTOPHO-
KOOpPAMHATHOTO METOAA.

Pemarpe 3amauM Ha [JOKAa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLUCHUH U
HaXOXX/IEHUE TE€OMETPUYECKUX BEJIMYMH 1O 00pa3liaM WM alIropuTMam,
[IPUMEHSAST U3BECTHBIE METOABI IIPU PELICHUM CTAHAAPTHBIX MAaTEMATHYECKUX
3a/1au.

[IpumeHaTs DpoCTEHINME MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1ay.

IIpuBOIUTE IIpUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HHU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MONMyYEHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM U NPUMEHSTbh W3YYCHHBIE IIOHATHS B IIPOLIECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHOW NPOOJIEMbI, MOJEIMPOBATh pEabHbIE
CUTyallMM Ha $A3bIKE TIE€OMETPUH, MCCIEN0BATh IIOCTPOCHHBIE MOJECIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHIATHH M TEOpeM, ammapara aiareOpsl;
pelarh NPaKkTUYECKUE 3aJa4yd, CBSI3aHHBIE C HAXO0XICHUEM T'€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosauvecTBo 4acoB
HaumenoBanue pasjaesion DyekTpoHHbIE (IU(POBLIE)
n/ KoHTpouabHbIe IMpakTH4eckune
U TeM MPOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
n padoTbI padoThI
1 BBejieHre B cTepeoMeTpHIo 10 0
[IpsiMble ¥ IIOCKOCTH B
MIPOCTPAHCTBE.
2 PocTp 12 1
[TapamiensHOCTb NPAMBIX U
IJIOCKOCTEN
[lepnenquKyIsIpHOCTH
3 PIICHIUKYIISAD > 12 0
IPSIMBIX U TIOCKOCTEH
v
4 TJIBI ME@XKIY TIPSIMBIMU U 10 1
IUIOCKOCTSIMU
MHororpaHHUKH 11 1
OO6BEMBI MHOTOTPAaHHUKOB 9 1
- IToBTOpEHME: ceueHus, 4 1
PACCTOSIHUS U YTIIbI
OBUIEE KOJIMYECTBO 63 5 0
YACOB I10 [TPOTPAMME




11 KJIACC

HanMeHoBaHme KosmnuecTBo yacoB
Ne DJIeKTPOHHbIe (LM (ppOBbIE)
pa3iejioB H TEM KonTtpoJubnsbie IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmsbI padoThbI padoThbI
Tena BpameHus 12
2 OOBEMBI TN 5 1
Bexkrops! n
3 KOOPJIMHATEHI B 10 1
IIPOCTPAHCTBE
[ToBTOpEHME,
00o0I1IeHuEe,
4 » 7 1
CUCTEMaTHU3ALIH
3HAHUI
OBUIEE KOJIMYECTBO
YACOB 110 34 3 0

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVISA YYEHUKA

Atanacsu JI.C. 'eomeTpus. Yueonuk qis 10-11 kmaccos
00111e00pa30BaTeNbHBIX YUPEKIESHUN. - M.,

«IIpocBemenuey, 2014.

METOANYECKUE MATEPHUAJIBI J1JISA YUUTEJISA

bypmuctposa T.A. I'eomerpus. 10 - 11 kmaccel. [Iporpammer
00111e00pa30BaTEIbHBIX YUPEIKICHUM. -

M., «IIpocsemienuey, 2010.

3. banasu 2.H. ['eomeTpus: 3a1aun Ha TOTOBBIX YEPTEXKaX JJIsl TOTOTOBKE K
EI2: 10-11 xknaccel/2.H.

Oanasia.- PoctoB 0/[1:®enukc, 2013, Caaksu C.M. U3zyuyenue reomerpuu B 10-

11 knaccax: kaura ajs yuurens. M.: [Ipocsemenune,2010

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://window.edu.ru/ DnekrponHas OubIMOTEKa YYCOHUKOB U
METOIUUECKUX MATCPUATIOB

* http://www.math.ru Marepuaiibl mo MmaTemMatuke B EuHON KOJUTeKIMN
M (poBBIX 00pa30BaTEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azera «Matematuka» N3narenbckoro qoMa
«IlepBoe ceHTsAOps»

* http://www.uztest.ru 3amaun o reomeTpun: UHPOPMALMOHHO-TIOUCKOBAsI
cucTeMa

* http://www.problems.ru KommbioTepHas MaTeMaTHKa B IIKOJIC

* http://school.msu.ru Matemaruxka. Illkona. Byaymee. Caiit yuntens



marematuku A.B. [lleBkunHa

* http://www.etudes.ru Matemarnueckoe 00pa3oBaHUe: POIILIOE U
Hacrosiee. MHTepHEeTOMOIHOTEKA 110 METOAMKE MIPEMOAaBaHUs MATEMATHKH
* http://www.exponenta.ru I[Topranx Allmath.ru — Bcs maTematnka B 01HOM
MecTe

« http://www.allmath.ru IlpuknagHas MaTeMaTKa: CIPaBOYHUK
MaTteMaTHuecKuX (HopMyJ, MPUMEPHI U 3aJ1a4H C PEIICHUSIMHU

* http://math.rusolymp.ru 3agaunuk 1ist IOATOTOBKH K OJMMIIHAAAM 10
MaTeMaTHKe

* http://tasks.ceemat.ru 3anumarenbHas MmareMaTika — OJIMMITHAIBI, UTPBI,
KOHKYPCHI 110 MAaTEMAaTHUKE IS IIKOJIbHUKOB

* http://www.math-on-line.com Marematudeckue OJUMITHAIbI IS
IIKOJIbHUKOB

* http://www.olimpiada.ru Marematndeckue OJUMITHAABI H OJIMMITHAHBIC

3aJa4n



[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 12,10.23 18:31 (MSK) Ceptudukat 906D042499993465F26354ACFE44EFSF
YYPEXXAEHME LLATAJZIOBCKASl CPEQHSASA WWKOJIA, MamnyeBa VipuHa
CepreesHa, iupekTop




