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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0oOydYeHUs TCOMETPHH B HAIIPABJICHUW JIMYHOCTHOTO Pa3BUTHs 00ydJaromuxcs, GopMupoBaHus
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHHUS YYANIUXCS, a TaKkKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS aallTallid B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TAK U TYMAHUTAPHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEIICHUU 3aJlad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHUE €ro COIMAIBLHOTO OBbITHSA, (GopMa OTpaKCHHS OKPYXKAIOIIET0 MHUPA,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
JEATEBHOCTH, SBISICTCS OJHUM M3 MPO(ECCHOHAIBLHO BAKHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

[enb ocBoeHus mporpaMmMbl yueOHOTO Kypca «['eomeTpush» Ha 6a30BOM ypoBHE 00ydeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CICIIU(PUYHBIX TEOMETPHUH, BO3MOKHOCTH YCIIEIITHOTO TPOJI0JDKEHHS 00pa30BaHus 10
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanms. Takum oOpa3om, oOyuaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryOOKO, €CITM B JAJIbHEHUIIIEM BO3ZHUKHET HEOOXOIUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOLUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e ¢dopMHUpOBaHHE YMEHMsI pPaclO3HaBaTh Ha 4YEPTEkKaX, MOJEISAX U B PEATTLHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE aJNTOPUTMAaMH DPEIICHHS OCHOBHBIX THIOB 3a/1a4; (OPMHUPOBAHHE YMECHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEICKUX YMEHHUH, KPUTUYHOCTH MBILIUICHHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX W MPU U3YYCHHHM JAPYIHMX Y4E€OHBIX MpPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJTYYECHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30oM OpraHu3OBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3aa4 Ha OMEpPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpaza MPOBOAUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukny», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpareHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATEIIbHBIM JIMHUSM, HO W IO TojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEJAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CUCTEMY I'€OMETPUUYECKUX MPEICTABIICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha m3ydenue reomerpun 0TBOAUTCS 2 Yaca B Hezenmto B 10 kiracce u 2 yaca B Hezelnmo B 11
KJIacce, BCETro 3a JiBa rojia o0y4eHwus - 136 y4eOHBIX 4acoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsamsle. IlapannenbHOCTh NPSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBbIE B NPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX IPAMBIX; MNapaJUICIIBHOCTb
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE (PUTYPBI HA MJIOCKOCTH: TETPadIp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTH NOPSIMOM M IIOCKOCTH, TeOpeMa O MpSAMOW IepHEeHIUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpAcCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, HpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPaHHMKH; pa3BEPTKAa MHOrOrpaHHuka. [Ipmsma: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IPsIMasi M HAKJIOHHAS IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes U ero csoiicrea. Ilupamupa: N-yronbHas
nUpaMusia, TpaHU M OCHOBaHME NUpPaMU/bl; OOKOBas W IOJHAA IOBEPXHOCTb IHMPAMM]IBL;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
UpaMu/a; MpaBUWIbHAs TPEYroJibHas MUPaMUa U NpaBUIIbHBIN TeTpasp; ky0. [IpencraBienue
O IMpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’ap, HOACKa’ap M ukocadap. CedyeHHs HOpU3MBL U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DneMEHTB CUMMETPUH B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMOM IpPHU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
MPaBUIBHON NMHpaMH[bI, TeopeMa O IJIOMAgu yced€HHOM mupamuibl. [loHsTHe 00 00BEME.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTh, O0O0pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKON noBepxHOCTH. LlunuHap: ocHOBaHUS ¥ OOKOBasi IOBEPXHOCTh, 00pasyromas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KoHHUYeckoi noBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyrouias M OChb; IUIOLIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrionoxenue chepsl U IIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; uiomaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAILEHUSI.

[Tonsatue 06 o0béMe. OcHoBHBIE CcBoiicTBa 00BbEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust uumnuHApa (MapajyieIbHO M MEPHEeHIUKYISIPHO OCH), CEYeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uyucio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpOH3BEIECHUE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTO mpeamera «MaTeMaTHKay)
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3WIIMH OOYYArOIMIerocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHUEM B3aMMOJIEHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUID 3THUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pPEIICHUH, pacCyXICHUH; BOCIHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAaHHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHSIHHUS COIHAIILHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OIIEHKU WX BO3MOKHBIX MOCJIEICTBUN JIJIsl OKPY>KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JEATEIbHOCTH, 3TAaNOB €€ pa3BUTUS U 3HAYUMOCTU Ui Pa3BUTUS LIMBUIIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble Joruveckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KPUTEPUHU TTPOBOJAMMOTO aHAIIH3A;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUAX; IpeniaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHUN (IIpSAMbIe
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOISAIMINN ¢ YIETOM CaMOCTOSTEIBHO BBIACIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (OpPMHUPOBATH TUIIOTE3y, APTyMEHTHUPOBATH CBOIO TO3HIIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHUS W BBIBOJBI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTaBIICHHS,;

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
TTOJTy4EHHBIN pe3yibTaT;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KUBaTh Pa3INUUe U CXOACTBO MO3UIINNA; B KOPPEKTHOH Gopme GpopMyaupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCS, OOCYXKIATh MPOLECC W pe3ysbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMHU KOMaH/Ibl; OI[CHUBATh KAYE€CTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3aa4H, BBIOUPATh CIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIHUTENBHBIX IPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, AAHHBIX, HAalJIEHHbIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioIOKEHHUE IPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OmnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKIIBIA W HEBBIMYKJIBI MHOTOTpPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBUIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIIbIC MHOTOTPAHHUKHU; TPABHIIbHBIE MHOTOTPAHHUKHU; TMpPSMbBIC U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QTOPUTMaM, TPHMEHsSS HM3BECTHBIC AHAIUTHYECKHE METOJbl TPU PEIICHUH CTaHIAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QITOpUTMaM, TMPUMEHSS W3BECTHbIE aHAJIUTHUECKHE METOJbl TPU PEUICHHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npuUMeHeHHeM (OPMYI; BBIUMCIATH COOTHOIICHUS MEXAy IUIOMIAJASMH [OBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATh U WHTEPIPETUPOBATh MH()OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NMpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKALlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHWA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC CHTyallUh H
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIC MOJIEIN C HCIOJb30BAaHHEM T€OMETPHUYECKUX TMOHATHH M TEopeM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIAHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHWYECKasi TOBEPXHOCTh, 00Opa3yIoine KOHNYECKOH
MOBEPXHOCTHU, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIH B c(epy M ONMHCAHHBIA OKOJIO
cdepsr; chepa, BIMCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QPUrypax, MPeACTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YHCIIO, YIOJ MEXKIY BEKTOPAMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIiuX HECKOJIbKO IIaroB PEIICHUsS, €CJM YCJIOBUS NMPUMEHEHHs 3a/JaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WK aJilrTOpUTMaM, NpPpUMEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyIUPOBAaHHOUN MPOOJIEMBI, MOJIETUPOBATh peaJbHbIE CHTYallMd Ha S3BIKE TCOMETPHUH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
http://school-

1 BBenenne B ctepeoMeTpuio 10 )
collection.edu.ru

9 [IpsiMBI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 http://school-

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN collection.edu.ru

3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 http://school-

IIJIOCKOCTEMN collection.edu.ru
http://school-

4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 -
collection.edu.ru
http://school-

5 MHororpaHHuKH 11 1 -
collection.edu.ru

. http://school-

6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 1 )
collection.edu.ru
http://school-

7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTIIbI 4 1 _
collection.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 1



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/

11 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mncpp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
http: hool-
Tena Bpaiienus 20 1 1 _Sc g0
collection.edu.ru
http: hool-
OO0BEMEI TEN 20 1 1 t _Sc =
collection.edu.ru
http://school-
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 17 1 )
collection.edu.ru
[ToBTOpEeHue, 0600IICHNE, 11 1 http://school-
cUCTeMAaTU3alys 3HaHUu! collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2
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