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HNOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yae6HOTrO Kypca «I'eomerpus» 6a30BOT0 ypOBHS IJisi 00YyUaIOIIMXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
NPEIbABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMNA POCCHUICKOTO 00pa3oBaHUS.
Peanuzanuss  mporpaMMbl  o0ecneuMBaeT — OBJAJE€HUE  KIIOYEBBIMM  KOMIIETEHLHUSMU,
COCTaBJIIIOIUMH OCHOBY JUISI CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOMIEKyIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH 00 yJarOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yciIOBIIeHa TPAKTUYECKOM 3HAYMMOCTBHIO METANPEIMETHBIX M MPEIMETHBIX pe3yIbTaTOB
oOyueHusi TEOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO pa3BUTHs oOydaroumiuxcs, GopMUpoOBaHUS
(YHKIIMOHAJTIBHOM MAaTeMaTH4eCKOW T'pPaMOTHOCTH, W3Yy4EHMs] JAPYrUX Y4eOHBIX IAMCLMILIUH.
Pa3Butne y oOywarommxcs NpaBWIbHBIX TPEACTABICHUN O CYHIHOCTHM M IPOUCXOXKIECHUU
reOMETPUUECKUX a0CTpaKIUi, COOTHOLIEHUH PEAJTBLHOTO U WJEAbHOTO, XapaKTepe OTpaKeHUs
MAaTEeMaTHYECKOW HAyKOM SIBJICHHH M IIPOLIECCOB PEAIBHOIO MHpPA, MECTE TEOMETPUHU B CUCTEME
HayK W pOJIM MaTeMaTHUYeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM U B IPAKTHKE
croco6cTByeT (OPMHUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YYalIUXCsA, a TaKKe KadyecTB
MBIIILJIEHHS], HEOOXOIUMBIX JIJIS a/1aliTallii B COBPEMEHHOM 00ILIECTBE.

l'eomerpus sBasiercst oaHUM K3 0a30BBIX MNPEIMETOB Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus, Tak Kak 00OeCreuyrBaeT BO3MOXKHOCTb H3YYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOW HAIPABIEHHOCTH, TAK U TYMaHUTApPHOM.

Jlornueckoe wbIieHue, GOpPMHUPYEMOe TMPU H3YYCHUH OOYYaIOIIMMUCS TOHSTHUHHBIX
OCHOB TE€OMETPUM U MOCTPOCHUM IIENOYKH JIOTUYECKUX YTBEPKICHUH B XOJE PELICHMS
F€OMETPUYECKUX 3aJa4, yYMEHHE BBIJBUTaTh M OIPOBEpPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCA IPU PEUIEHUM 3aJa4 E€CTECTBEHHO-HAydyHOI'O0 LMKJIA, B YaCTHOCTUM M3 Kypca
bu3uKH.

YMeHHEe OpHUEHTHPOBATbCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYKO pOJb BO BCEX
o0nacTsax AedaTeabHOCTH dYeloBeka. OpHeHTalusi 4eJoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OX0IMMOE YCJIOBHE €ro COLMAIBHOrO OBITHS, (opMa OTPAXKEHUS OKPYNKAIOUIEro MHpa,
YCIIOBHUE  YCIEIIHOTO TO3HAaHWS U  aKTUBHOTO MpeoOpa3oBaHUs  JIEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00Opa3aMu 00bEeIMHSAET pa3Hble BUIbI YUeOHOM U TPYI0BOI
NeSITEeNIbHOCTH, SIBJISIETCA OJHUM U3 MPO(ECCHOHAIBHO BAXKHBIX KadyeCTB, MOATOMY aKTyaibHa
3amaua GpopMUpPOBaHUS y O0YYaIOUIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUIHOCTU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPaKTUYECKOM
JESATEIBbHOCTH 10 MHOTMM HaIpaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «l'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarenbHOe U OOIIEKYIbTYPHOE DPa3BUTHE OOydarommxcs udepe3 obecredeHue
BO3MOHOCTU TPUOOPETEHHS] U UCHOJIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWM U
JNeUCTBUM, crienn(UYHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHUS 00pa30BaHUs 10
CHELUAJIBbHOCTSM, HE CBSA3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHUH.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE NpeIHa3HA4YeHa Uil OOydaroIIUXCs
CpeIHEW IIKOJbI, HE HCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYJHEHUH HAa YPOBHE OCHOBHOIO
oOmiero oOpazoBanus. Takum oOpa3oM, oOyuaroiniuecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTh
oOmire MaTeMaTHYeCKUe YMEHHMs, CBA3aHHbIE CO CHENM(PUKON TE€OMETPUM U HEOOXOIUMBIE IS
KHU3HU B COBpeMeHHOM oO1ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyYUTh T€OMETPHUIO
6osiee TIIyOOKO, €ClIi B JaJbHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUECKUX 3HAHUSX B
npoheccuoOHaNbHON 1A TEIbHOCTH.

JlocTIKeHHe el OCBOEHUS NPOrpaMMbl 00€CIIEUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuoputeTHRIMU 3ajauaMi OCBOeHUA Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:



e hopMHUpOBaHUE TIPEJCTABICHUS O TEOMETPUM KAaK YacTH MHPOBOH KYIbTYphl H
OCO3HaHUE €€ B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e hopMHUpOBaHUE TPEACTABICHUS O MHOTOTPAHHMKAX W Telax BpalIEHUS KaK o
BOKHEHIIIMX MATEeMaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTMCHIBATh M M3Yy4aTh Pa3HbIC
SIBJICHUST OKPY/KAIOIIEr0 MUPA;

e hopMHUpOBaHNE yMEHHUsS PACIO3HABATh HAa YEPTE)kKaX, MOJACIAX U B PEATLHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

®OBJIQJICHUE MCETOJAAMH PEIICHUs 3aJad Ha TIOCTPOCHUS HAa  H300paKeHHSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e hopMHUpOBaHUE YMEHUS ONEPHUPOBATH OCHOBHBIMU IOHSATHSAMH O MHOTOTPAHHUKAX M
TEJIaxX BPAIIEHUS U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a1a4; (hOPMHpPOBAHWE YMEHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTeIbHBIE  PACCYKIECHHMSI B  XOJI€  pelIeHUs
CTEPEOMETPUUECKUX 33]1a4 M 33]1a4 C MPAKTUUECKUM COJIEP)KaHUEM;

®pPa3BUTHE  HWHTCIUICKTYAIbHBIX M  TBOPYECKUX  CIIOCOOHOCTEM  OoOydwaromuxcs,
MMO3HABATEIFHON aKTUBHOCTH, UCCIICJIOBATEIILCKUX YMCHHH, KPUTUIHOCTH MBIITUICHUS

e hopmupoBaHue (HYHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH: YMEHHE
pacro3HaBaTh MPOSBICHUS TCOMETPHUCCKUX IMOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYallUSIX W TPH W3y4EHUU IPYTUX YYEOHBIX IMPEAMETOB,
MPOSIBIICHUST 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (GOpMYITHpOBaTH WX Ha S3bIKE
FEOMETPUM W  CO3JlaBaTh TIECOMETPUYCCKHE MOJICIH, TPUMEHSATh OCBOCHHBIN
TCOMETPUYCCKHN  ammapar JUis peIIeHds NPaKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIEHUBATH MMOJTYIECHHBIC PE3YIbTaThI.

OTAM4UTENIbHOW 0COOCHHOCTBIO MPOTPAMMBI SBJISIETCSI BKIIFOYCHHE B KYpC CTEPEOMETPHHU
B HayaJle €ro M3y4deHWs 3aj7ad, peniaeMbiX Ha YpPOBHE WHTYUTUBHOTO TIO3HAHUA, U
onpenen€HHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJl HHUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET MPOTCKAHWE HWHTYHTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JaJIbHEHUIIIEMY U3YYCHHIO MTPEMETA.

[Ipeanourenne oTHaéTcs HATJISIHO-KOHCTPYKTMBHOMY METOAY OOy4YeHHUs, TO ecCTh
TEOPETUYCCKHUE 3HAHWUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTHYECKOM
NESTENPHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX MPEJACTABICHUNW y yYalIuxcs B Kypce
CTEPEOMETPUH TIPOBOJIUTCS 3a CUET pEIICHUs 3a7a4 Ha CO3/IaHHE TTPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUPOBAaHUE NPOCTPAHCTBEHHBIMH oOOpazamu. Co3maHue obOpasza MPOBOAMTCS C
OTIOPOM Ha HATJISTHOCTH, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBHUSAX OTBJICYCHHS OT HArJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €T0 MCXOJHOTO COJICP KaHMS.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKN», «IIpsiMbIe U TIJIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJIUHATHI B TPOCTpaHCTBE». DOpMHUPOBaHKE TOTUYECKUX YMEHUN paclpeensieTcsi He TOJIbKO
[0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOuIero
o0OpazoBaHwUsI.

Copepxanmne oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEIAMETHBIM pE3YyJlbTaTaM OCBOCHUS
paboyeil mporpaMmbl, paclipeIeIEHHBIM 10 ToJaM 00Y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKHMMH  TIOHATUSAMH W  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEJIOBATEIFbHO U TMOCTYHAaTeNbHO, C COONIOJIGHHEM MPUHIIUMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYIO0 CUCTEMY F€OMETPUYECKUX MPEICTABICHHUI 00yJarommxcs,
pacmupsis u yrayOssis e€, o0pasys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVTAHE
Ha u3yuenne reomerpun otBoIuTCA 2 yaca B Henento B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roja ooyuenus - 102 yqeOHbIX yaca.



COLEPXKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUS CTEpeoMeTpuH. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3 HUX.

B3anMHOe pacronoxeHne NpsMbIX B MPOCTPAHCTBE: NEPECEKAOLINECS, MTapaLICIbHbIE U
cKpemuBampomuecss npsamsle. IlapainenbHOCTs NPsSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALUICIBHOCTH
IpSIMOM M IUIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIYy NpPSIMBIMH B
npocrtpanctee.  [lapaiienbHOCTh  IJIOCKOCTEWM:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNIbHBIX IockocTei. [Ipocreiimue npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadIp,
KyO, apaJijiesienumne; NoCTpOeHNE CEYSHUH.

[lepieHAMKYISAPHOCTh OPSIMOM M IUIOCKOCTH:  NEPNEHIMKYJISPHBIE TMpAMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApauUIeIbHbIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
NEPHNEHIUKYJSIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNPSIMOW IEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrPaHHOTO yria. IlepneHauKkyisip M HakJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PpACCTOSIHHE OT NPSIMOM 0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHINKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[ToHsiTME MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPaHHWKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojapHas nmpusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAIMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN TMapajulesienune] U ero cBorcrea. [lupamuma: N-yrosibHas
nupaMuaa, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHITHE MPAaBUIBHOTO MHOTOTPAHHUKA; IPaBUJIbHAS MpPU3Ma U IPABUIIbHAS
MMpaMuia; MpaBUiIbHas TPEYrojbHas MUpamMuaa U MpaBUIbHbIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOW, IUIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMuAax, napajieienuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Borunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTH W IIOJHOW MOBEPXHOCTH MPSMOM NIPU3MBI, IUIOIIA[b OCHOBAaHWW, Teopema o
OOKOBOHM MOBEpPXHOCTU MpsAMOi mnpusMbl. Ilnomangs OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHo nupamunbl. [loHstre 06 oOnEMme.
O0BEM nUpaMuIbl, MPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TE.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollue IWINHAPUYECKOM MOBEPXHOCTH, OCh
LHWIMHAPUYECKO noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIA/b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 0Opa3yrolie KOHMYECKONH MOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BeplIMHA, oOpasyouias M OCh; IUIONIA]b
OOKOBOW M TOJHON TMOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrollie M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: uLeHTp, paauyc, TUaMeTp; IUIOIIAAL IMOBEPXHOCTH cdephl. B3ammuoe
pacriono>xenue chepbl U MIOCKOCTH; KacaTeslbHas INIOCKOCTh K cdepe; Iomaas chepsl.



N3o0pakenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHWs WU MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIN OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, UM TEJIO BPAILIEHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO Mapayienenumena u cieactsust u3 He€. O0bEM mmHIApa, KoHyca. O0bEM
apa v Tiomass chepel.

[lonoOusie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TIOBEPXHOCTEH,
00BEMaMu TOOOHBIX TEII.

Ceuenus mwmmHapa (MapauielbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U IPOXOJSIILEE Yepe3 BEPILNHY), CEUEHHUs LIapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocty U B npocTpaHcTBe. Cll0)KeHUE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBWII IEHCTBUN C BEKTOPaMH.
[IpssmoyronpHas cucrema KoopauHar B mpocTpaHcTtBe. Koopaunatel Bekropa. IIpocreimue
3alauyd B KOOpJAMHATax. Yroil Mexnay BekTopamu. CKalsgpHOE NpPOM3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HOpSIMBIMU U INIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pE3YyNbTAaThl OCBOEHHUS MporpamMmbl ydeOHOro mnpenmera «Marematuka
XapaKTepU3YIOTCS:

I'paxnanckoe BocnuTaHue:

cOpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMU OOydYarolmerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOIO OOIIECTBa, MPEACTAaBICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUI, Mpoleayp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl U TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocnuTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON I'PaXKTAHCKOW MACHTUYHOCTH, YBAKCHHSI K MPOUIJIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTEeMaTHKH, I[IEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSIM
POCCHIMCKMX MaTeMaTUKOB W POCCHMCKOW MaTeMAaTHYECKOM HIKOJIbI, K HCIOJIb30BaHUIO ITHX
JNOCTHKEHHM B IPYTUX HAyKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT 0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAyKH U JEeSATeNbHOCTHIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYMBOTO OYIYIIEro.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOILIEHHWEM K  MHUpY, BKIIOYas 3CTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pacCyKJIEeHUH; BOCIPHUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

PDu3uyecKoe BOCIUTAHHUE:

chOpMUPOBAHHOCTHIO YMEHHS TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
3JI0pOBOr0 M 0e30MmacHOro obpasa >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pPOBBIO
(3mopoBoe muTaHHE, COATAaHCHPOBAHHBIA PEXKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTHUBHOCTh); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, NMPH 3aHATUSAX CHOPTHUBHO-03/I0POBUTEIBHOM
JESITEILHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPYZAYy, OCO3HAaHWEM IIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JEATENBHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ MPHIIOKEHHUSIMH,



YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp OyayIiel mpodeccu U peaan30BhIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTSDKCHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B
pEIICHUH TPAKTHYECKUX 3a/1a4 MAaTeMAaTHYECKON HANPaBICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHe:

Cc(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYIbTYPhl, TOHUMAHUEM BIHMSHHS COIHAIBHO-
SKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE NPHUPOJHOW M COIHMATBHOW CpElbl, OCO3HAHUEM
I0O0ATFHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOJieM; OpUEHTalMed Ha  MPUMCHCHHE
MaTeMaTHYeCKUX 3HAHWUU JUTSI PEHICHUsS 33a71ad B 00JacTH OKPYXKAIOIMICH Cpeipl, TUIAHUPOBAHHUS
MTOCTYIIKOB M OLIEHKH WX BO3MOXHBIX TTOCIICICTBUH JIJIsl OKPY)KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKW W OOIIECCTBEHHON MPAKTUKH, TOHUMAaHUEM MAaTeMAaTHYECKOW HAyKH Kak CQepsl
YeIIOBEYCCKOM JICATSIILHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS [UBUJIM3AINY;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKA W MaTeMaTU4YeCKOW KYJIBTYpOH KaK CpEJCTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYI0 H  HCCIICIOBATEIbCKYIO JICATEIHHOCTh
WHIVUBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrpaMMBbl yaeOHOTO TipeaMmeTa «MaTteMaTrukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCAbHLIMUY —~ KOMMYHUKAMUBHBIMUY — OeUCMBUAMY,  YHUBEPCAIbHbIMU  De2YSAMUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMmeHuti pabomams ¢ uHgopmayuet).

ba3oBrble Jornyeckue 1eCTBUSA:

®BLISIBIISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK Klaccu(UKAIMKM, OCHOBAHUS AJis 0000IIeHUs
Y CPaBHEHMsI, KpUTEPUHU IIPOBOJAMMOTO aHAN3a;

® BOCIIPUHUMATh, (OPMYIHPOBATH U NPEOOPA30OBBIBATH CYXKACHUS: YTBEpAUTEIbHbIE U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,

® BBLISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUHs B (hakTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPHKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBIABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJIBI C HMCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX UM WHAYKTUBHBIX
YMO3aKTIOUYEeHUH, YMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [I[POBOJIUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPXKJIECHUH (IIpsMbIe U
OT TMPOTUBHOTO), BBICTpaMBaTh AapPryMEHTAIMIO, NPUBOAWTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BHIOMpATh CIOCO0 pelieHuss yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOISAIMINUNA ¢ YIETOM CaMOCTOSITENBHO BBIJICTICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/ibcKue 1eHCTBUA:

®IICIIOJIb30BaTh  BOMPOCHl  KaK  HCCIENOBAaTENbCKMM  WHCTPYMEHT  IIO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3y, APTyMEHTUPOBATH CBOKO MO3HUIIHUIO,
MHEHUE;



® [IPOBOJUTH CAMOCTOSITEJIBHO  CIJITAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEAOBAHUE IO
YCTAQaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OOBEKTa, SBJICHHS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMH, SIBIICHUAMH, IPOLIECCAMU;

® CAaMOCTOATENBHO (POPMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO
HaAOJIO/IEHUs, MCCIIEIOBAHMS, OLEHUBATh JOCTOBEPHOCThH IMOJYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB U 00OOIIEHHIA;

® [[POrHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOLECCA, & TAKIKE BBIABUIATH MPENOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmueii:

® BEISIBIIAATE ACPUIIMTH HHPOPMAITUH, TaHHBIX, HEOOXOMMBIX JUISI OTBETA HA BOIIPOC U IS
pelIeHus 3a/1a4H;

eBHIOMpATh MH(OPMALMIO W3 HCTOYHUKOB pPA3IMYHbIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEMAaTHU3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMALIMIO Pa3IWYHBIX BUAOB U (OpM
MIpe/ICTaBICHMUS;

® CTPYKTYypUpOBaThb  HMH(pOpMalMIO, MPEeACTaBIsATh €€ B  pa3iMyHbIX  (¢opMmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OIICHMBATh HAAE&KHOCTh HH(GOPMAlMM MO CaMOCTOSITENIBHO C(OPMYIHPOBAaHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COUUAIbHBIX HABbLIKO6 05yqa}0u4uxc;z.

OO0uenne:

® BOCITPHHUMATh U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSAMH U IICIISIMU
OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIICHUS 33aui, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

®B X0Ji¢ OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAEMOMN TEMBI, MPOOJIEMEI,
pemaeMoi  3aJa4yd, BBICKa3blBaTh HJIEH, HAIlCJICHHbIE Ha TIOUCK PEUICHHUS;
COTIOCTaBIISTh CBOM CYXJCHUS C CYXKICHHSAMH JAPYrHX YYaCTHHUKOB JIMAJIOTa,
oOHapyXMBaTh Pa3IMYUe U CXOJICTBO MO3UIIHIA; B KOPPEKTHOH opme GopMyIrpoBaTh
pasHoIIacusi, CBOM BO3PKEHIS,

® [IPC/ICTABJIATh PE3YJIbTAThl PEIICHUS 3a/laud, SKCIEPUMEHTA, MCCICIOBAHUS, MPOCKTA;
CaMOCTOSITEIILHO BBIOMpATh (popMaT BBICTYIUICHHSI ¢ Y4ETOM 3a7ad MPE3CHTAUH U
0COOCHHOCTEH ayJJUTOPHH.

CoTpyaHunyecTBo:

® [IOHMMATh U HCIIOJIb30BATh PEUMYIIIECTBA KOMAHIHON U WHIUBUAYaIbHOU pabOThl TIPU
peleHnr y4eOHBIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOH JESITEeIBHOCTH, TUIAHUPOBAThH
OpraHu3allii0 COBMECTHOM palOThI, paclpeieNsaTh BHIBI padoT, JOTOBAPHBATHC,
00CYXIaTh MPOLIECC U PEe3yJIbTaT pabOThI; 0000IIAaTh MHEHHS HECKOJIBKUX JTFO/ICH;

® y4aCTBOBATh B I'PYMIOBLIX (hopMax paboThl (0OCYkIeHUs, OOMEH MHEHHi, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenbvle oeticmaus, 0becneuusarom GopmMuposanue CMoiCio8blx

YCMAHOBOK U HCUSHEHHbLIX HABbIKOG JIUYHOCMU.

Camoopranmn3anus:

® COCTaBJISATH IUIaH, aJITOPUTM PELICHUs 3aJauH, BIOUPATh CIOCO0 pelIeHus ¢ y4éToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHUPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:



® BIIa/ICTh HaBBIKAMHU MTO3HABATEIHHOMN pedIeKcuu Kak 0CO3HAHUS COBEPIIACMbIX ACHCTBHIA
Y MBICIHUTENBHBIX HPOIECCOB, WX PE3YJbTATOB; BIAAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MaTEMaTUYECKOH 3a/1a4H;

® [IPEJBUJIETh TPYAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTH MpPH PEIICHUU 33a4d, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAlJIEHHBIX
OINOOK, BBISIBIICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH IPHYHHBI
JOCTUXKEHUSI WIM HEJOCTWXKEHHUS pE3ylIbTaTOB JEATENbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHBI
10 KJIACC

OrnepupoBaTh MOHIATHAMU: TOUKA, MPSAMasi, IIIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIECJCTBHS U3 HUX MPU PEIICHUH T€OMETPUUECKUX
3a/1a4.

OnepupoBaTh TMOHATUSIMHU: TAPAJUICTIBHOCTh M TMEPHEHIUKYISIPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuguimposars B3auMHOE pacIoyio’KeHNE IPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMHU: JBYTPaHHBIA Yroj, TpaHU JABYIpaHHOTO Yyria, pebpo
JBYTPAHHOTIO YIJIa; JUHEHHBIN YroJl ABYTPAaHHOTO yTria; rpaaycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIA MHOTOTPAHHUK,
AJIEMEHTBI MHOTOTPaHHUKA, TPABUIILHBIN MHOTOTPaHHUK.

Pacmo3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MTMpaMU/a; MPU3Ma, MPSIMOYTOJIbHBII
napajuiesienume, Kyo).

KnaccudumupoBaTh MHOTOTpaHHWUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(UKAIIIU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TPaBUJIbHBIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OrnepupoBaTh NOHATUAMU: CEKYILAsl TUIOCKOCTh, CEYEHUE MHOTOIPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIOIb3Yysl METO/1 CIE/IOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HAaXOXKICHHE TE€OMETPUYECKHX BEIMYMH MO oOpaslaMm WU
aNropuT™MaM, NIPHUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJbl IPH PELIEHUU CTaHJApPTHBIX
MaTeMaTHYECKUX 3a7a4 Ha BBIUMCICHUE PACCTOSIHUM MEXIY IBYMS TOYKaMH, OT TOYKHU J0
MPSAMOM, OT TOYKH A0 MJIOCKOCTH, MEXKY CKPELIMBAKOIIUMUCS MIPSIMBIMHU.

Pemarp 3amaun Ha HAaXOXKICHHE TEOMETPUUYECKUX BEIMYMH MO o00pa3laM WiH
aNropuT™MaM, HIPUMEHSS H3BECTHbIE AHAIMTHYECKHE METOJbl NpPH PELIEHUWU CTaHJApTHBIX
MAaTeMaTHYECKUX 3a/1a4 Ha BBIUMCICHUE YIJIOB MEXY CKpPELIMBAIOUIMMUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/1Y INIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOLIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, TUPaMUIA) C
npUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH [OBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSMH: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

N3Bnekarp, mpeoOpa3oBeIBaTh M UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEOMETPHUYECKHUX 3ajad,
MPEANOJIaralliX HECKOJbKO IIaroB PEHICHUs, €CIM YCIOBHUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

[IpuMeHsTh mpocTeillline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.



[IpuBOIUTE TPUMEpPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TMPUPOAEC M IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh TOJlydeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3WPOBATh PEAIbHBIC CUTYAIlMH U
NPUMEHSITh U3YUYEHHBIC TIOHSITHS B  MPOIECCE IMOUCKA  PEIICHHS  MaTeMaTUYeCKU
chopMyIUpPOBaHHON MPOOIEMBI, MOJCIUPOBATH PEATbHBIC CUTYallMd Ha S3BIKE TCOMETPHH,
HCCIIEIOBATh TOCTPOCHHBIC MOJCNIA C HCIIOJIb30BAaHMEM T'€OMETPHYECKHUX TIOHATUH U TEOpeEM,
ammapara aireOphl; penarh MPaKTUICCKUE 3a1a49H, CBI3aHHBIC ¢ HAXO0XKJICHUEM I'€OMETPHUCCKUX
BEITUYHH.

11 KUIIACC

OnepupoBatb TOHSTUSIMH: [THHIPAYECKasT MIOBEPXHOCTH, oOpasyromue
JIMHAPUIECKON TTOBEPXHOCTH; IIMIIMH/P; KOHUYECKAs TOBEPXHOCTh, 00pa3yronue KOHUIeCKOH
MMOBEPXHOCTH, KOHYC; CepriecKasi TOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (MWIMHIP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI TIOJTYUSHHUSI TEJT BPAI[CHUS.

KnaccudumupoBaTs B3aiMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Beraucnate 00BEMBI M TUTONIAN TTOBEPXHOCTEH Te BPAIECHUS, TEOMETPUUYCCKUX TEN C
MpUMEHEHHEM (POPMYIL.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIUCAHHBIH B Cepy M OIHMCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK HJTU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOMICHHUSI MEXIY TUIOMIAIIMUA TIOBEPXHOCTEH W 00BEMaMHU TOJ0OHBIX
TeJL.

N300paxkates u3yyaemble (UIYypbl OT PYKHM U C MPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrImoaHsATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAICHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B POCTPAHCTBE.

BoInosHATh AeCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YKCII0, OOBSCHAThH, KAKUMU CBOMCTBAMH OHH 00J1aAat0T.

[IpumeHsaTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensTs reomerpuueckue (akTbl JUIS pELICHUS CTEPEOMETPUUYECKHX — 3ajad,
MIPEIONIAraloINX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dopme.

Pemats mpocreiiime reoMmeTpuueckre 3aa4i Ha MPUMEHEHHE BEKTOPHO-KOOPAUMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha J0Ka3aTeNbCTBO MAaTEMATHUECKHUX OTHOIICHMH U HaXOXKJIEHUE
reOMETPUYECKUX BETUYHMH MO 00pas3liaM WM alropuTMaMm, IPUMEHsS U3BECTHBIE METOIbI MpPHU
pElIeHUH CTaHAAPTHBIX MaTeMaTHYECKHX 3a7ay.

[IpuMeHsaTh MpocTEHINe MpPOoTrpaMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUSCKUX 3a/1a4.

[IpuBOUTE TpPUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPUPOJAEC H SKU3HH,
pacmo3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.



[IpuMeHATH MONY4YEHHBIC 3HAHMSA HA IIPAKTUKE: aHAJIU3UPOBATH PEAJIBHBIE CUTyalud M

MPHUMCHSATH

HU3YUYCHHBLIC

IHOHATUA

nporecce

IIOHUCKa peicHuA

MaTeMaTHU4YCCKHU

chOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATH PEATbHBIC CUTYaIllMHd HA S3BIKE TEOMETPUH,
HCCe0BaTh MOCTPOCHHBIE MOJEIU C MCIHOJIb30BAHUEM T€OMETPUUECKHX IMOHATUM M TEOpEeM,
amnmapara anreOpsl; penarh MPaKTUICCKHUE 3a1a4H, CBSI3aHHBIC C HAXO0XKJICHUEM I'€OMETPHUECKUX

BEJIMYMH.
TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC
HanMeHoBanme KosmuecTBo DJIeKTPOHHBbIE Peanuzanus BocnuraTensHOrO
Ne 4aCcoB (undpoBbie) MOTEHI[MAla ypoKa
Pa3aeioB U TeM
n/n DOrDAMMBL B y o0pa3oBaTejibHbIE
porp cero K/p pecypebt
1 Beenenue B 10 1 https://resh.edu.ru/ (hopMupoBaHUE TPEACTABICHUH O
CTEPEOMETPHUIO - - MaTeMaTHKe KaK O METOJIe TTO3HAHUS
TIpsMBIE H IOCKOCTH B JIEWCTBUTEIBLHOCTH,  TO3BOJISIOIEM
OMMCHIBATE W HW3y4aTh pPEabHBIC
MIPOCTPAHCTBE. .
2 TTapaTenbHOCT IPAMBIX 12 1 https:/resh.edu.ru/ NPOIECCHl W SBJICHUA:0CO3HAHHE
1 IUIOCKOCTEM ponn  MareMaTHKH B pPa3sBUTHHU
S P o Poccun n mupa;
NEHAUKYIISAPHOCTD .
3 HprMHX " H}J; o CII)( ocTel 12 1 https://resh.edu.ru/ BO3MOMKHOCTh IIPUBECTH TTPHMEPHI
13 OTEYECTBEHHOU U BCEMUPHOMN
4 YTIIBI MEKLY IPAMBIMH 1 10 1 https://resh.edu.ru/ HCTOPHI MaTEMAaTHIECKUX
TUTOCKOCTSIMH OTKpBITHIA
5 MHoOrorpaHHUKH 11 1 https://resh.edu.ru/
6 OG6GBEMBI MHOTOTPAHHHKOB 9 1 https://resh.edu.ru/
[ToBTOpEHME: ceueHust
7 P ’ 4 0 https://resh.edu.ru/
PACCTOSIHUS M YTIIBI
OBIIEE KOJIMYECTBO YACOB 68 6
11 KVIACC
DJIeKTPOHHbIE Peanuzanus BocnuTaTeIbHOTO
Konn4ecTso (uudposbie) MOTEHIIMAaIa ypoKa
Ne HanmenoBanue pasienoB | ..o o0pa3soBaTe/bHbI€
n/n U TeM NPOrpaMMbI pecypcebl
Bcero K/p (opMupoBaHUe NpenCcTaBICHUN
0 MaTeMaTHKe KaKk O MeTone
1 Tena BpamieHus 12 1 https://resh.edu.ru/ TIO3HaHMA ACHCTBUTCILHOCTH,
- MO3BOJIIIONIEM  ONHKCBHIBATE |
O6BEMBI TeT 5 1 https://resh.edu.ru/ .
W3ydaTh peajbHBIE MPOLECCH U
BexTopsl 1 KOOpAMHATHI B :
3 P PA 10 1 https://resh.edu.ru/ SIBIICHHS: OCO3HAHHE ponu
IIPOCTPAHCTBE MaTeMaTUKHU B pa3sutun Poccun n
MUDA;
BO3MOYKHOCTPH ITPUBECTH TIPAMEPHI
[NoBTOpenue, o6o0mEeHME . .
4 creTe Nl[:)aTI/IBa’LII/IH SI-II-I:IHI/Iﬁ ’ 7 0 https://resh.edu.ru/ M3 OTEUECTBEHHOM M BCEMHUPHON
HCTOPUHU MaTEMaTHIECKUX
OTKPBITHI
OBIIEE KOJIMYECTBO YACOB 34 3
10 ITPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

I'eomerpus. 10-11 kmaccsl: yue6. 1 00meoOpa3oBar. yupekaeHu: 6a30BbIl U PO QUL
ypoBau / JI.C.AtanacsH, B.®.byry3oB, C.b.Kagomiies u ap. - 22 uzn. - M.: [Ipocsenienue,
2013. - 255 c.

METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA
http://mathnet.spb.ru/
http://www.problems.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/
https://www.yaklass.ru/
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