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HHOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «I'eoMeTpus» 6a30BOT0 YPOBHS JUIsl 00yJarOIIUXCS
10 —11 kmaccoB pa3paboraHa Ha ocHOBe dDeaepabHOrO rocyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa cpeaHero oomero obpa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUH,
NPEABSIBISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSI.
PeaJ'II/I?;aHI/I?I mporpaMmabl o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIUMHA OCHOBY MJIA CaMOpas3BUTUA M HCIPCPBIBHOI'O OGpaSOBaHI/Iﬂ, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs{.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TEOMETpPHH Ha ypPOBHE CpPETHEr0 OO0IIero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABIICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, W3YYCHUS JPYIHX YUCOHBIX JUCIUTUIHH.
PasButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYIIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPAKIINH, COOTHOIICHUH PEATbHOTO W UACATBLHOT0, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUU U MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYaNIUXCSA, a TaKKe KavyecTB
MBIILICHHUS, HEOOXO0IUMBIX JJIS QN Talldd B COBPEMEHHOM OOIIECTRE.

I'eoMerpusi sBIIsseTCs OMHUM M3 0a30BBIX IMPEAMETOB Ha YPOBHE CPEAHETO OOIIEro
0o0pa3zoBaHus, TaK KaKk 0OECIEeUYMBAET BO3MOXKHOCTh HM3yU€HHUs KaK JUCIHMIUIMH €CTECTBEHHO-
HAay4YHOM HAMpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIUIeHUE, (GopMHUpyeMOe TPH H3YyYEHUH OOYJArONTUMUCS TMOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IIEMIOYKH JIOTHYECKUX YTBEPKICHUNW B XOJE PEIICHHS
TEOMETPUUYECKHX 3a7ad, YMEHHE BBIJBUTATh W OIMPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCA TIPU PEIICHUW 3a7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpHEHTHUPOBATHCS B IPOCTPAHCTBE HWIPACT CYIIECTBEHHYI pOJb BO BCEX
00J1acTAX JAESATEIBHOCTH uejoBeka. OpueHTaIus 4YelOBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COLMAIBHOTO OBITHA, (opMa OTPaKEHHUsI OKPYKAIOIIET0 MHUpa,
YCIIOBHE  YCIICIIHOTO TIO3HAHUS W aKTUBHOTO IpeoOpa3oBaHMsl  JICHUCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEIUHSCT pa3HbIe BUABI YUeOHOH U TPYJOBOM
NEeSITeNbHOCTH, SBJISETCA OJHUM U3 MPOPECCHOHAIBHO BaXKHBIX KadyeCTB, MOATOMY aKTyallbHa
3amaya GopMUPOBaHUS y OOYHAIONMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK PAa3HOBUIAHOCTH
00pa3HOTr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTUYECKOU
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenp ocBoeHus mnporpammbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YypOBHE
oOyueHuss — oOmeoOpa3oBareabHOE U OOMIEKYJIbTYPHOE pa3BUTHE OOy4aIOUIUXCA Yepes3
obecrieueHre  BO3MOXKHOCTH  MPHOOpETEHUS W HCIOJIB30BAHHUS  CHUCTEMATHUECKUX
T€OMETPUYECKUX 3HAHUM M JEHCTBHH, CHeMUUYHBIX T€OMETPHH, BO3MOKHOCTH YCIIEUTHOTO
MPOJOJKEHUsT  00pa3oBaHHsl IO  CHEIUAIBHOCTSM, HE CBS3aHHBIM C  MPUKIATHBIM
MCIOJIb30BaHUEM T€OMETPHUU.

[Iporpamma mo reomeTpun Ha 0a30BOM YpOBHE MpeAHA3HAueHa A OOYyJaroIIuXCs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOyuaromuecs Ha 0a30BOM ypOBHE JIOJIKHBI OCBOUTH
oOmIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CHEU(PUKON TeOMETPUN U HEOOXOIUMBIC IS
KU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YUUTh TEOMETPHIO
Oonee rIyOOKO, €CITH B JAJIbHEUIIIEM BO3HHKHET HEOOXO0IMMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeccuoHABHOM IS TEIBHOCTH.



I[OCTI/DKCHI/IC neinun OCBOCHUA mporpaMmabl 06ecnqu/IBaeTcs1 peHICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOPUTETHBIMU 3ajayaMu OCBOeHHs Kypca «['eomeTpuu» Ha
6azoBoMm ypoBHe B 10—11 kaccax siBISIFOTCS:

. (opMupoBaHHe MPECTABICHUS O T'€OMETPUM KaK 4acTH MHUPOBOH KyJbTYPHI H
OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;
. (bopMupoBaHHE TPEACTABICHUS O MHOTOTPAaHHHMKAX W TellaX BPALICHHS KaK O

BaXKHEHUIINX MaTeMaTHIECKUX MOZCIIAX, IMO3BOJJAIOIIUX OIHMCBIBATL M M3Y4YaTh PA3HLIC SABJICHUA
OKPYXKaIOIIEero MHpa;

. (opMupoBaHHE YMEHHSI paclio3HaBaTh HA YEPTEkKAX, MOJICISAX U B PEATbHOM MUPE
MHOTOTPAaHHUKU U TeJla BPALLEHUS;

. OBIIQJICHUE METOJAMHU pEIIeHMs 33/7a4 Ha MOCTPOEHUs Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (pUTYD;

. ¢bopMupoBaHME  yYMEHMsS ~ ONEpPUpPOBaTb  OCHOBHBIMH  TOHSATUSAMHU O
MHOTOTpaHHUKAaX U TeJIaxX BPALEHUS U UX OCHOBHBIMU CBOICTBaMH;

. OBJIQJICHUE AITOPUTMAMHU pEIIEHUsT OCHOBHBIX THUIOB 3ajay; (OpMUpOBaHUE

YMCHUA MMPpOBOAUTH HCECIIOXXHBIC J0Ka3aTCJIbHbIC pPacCy’KaACHUA B X0J€ PCIICHUA
CTCPCOMETPHUUCCKUX 3ada4 U 3a/1a4 C ITPAKTHUICCKUM COJACPIKAHUCM

. pa3BUTHE WHTEIUICKTYaJlbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJaroniuxcs,
MO3HABATEIPHON aKTUBHOCTH, UCCIICJIOBATEIILCKAX YMCHHH, KPUTHIHOCTH MBIIUICHUS
. (dbopmupoBanre (PYHKIIMOHAILHOW TI'PaMOTHOCTH, PEJICBAHTHOH TE€OMETPHU:

YMEHHUE PACIO3HABATH MPOSIBICHHUS T€OMETPHUECKIX MOHATHHA, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pPEATbHBIX JKU3HCHHBIX CHUTYAIlUSAX W MPH HU3YYCHUU JPYTrUX yIeOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh MX Ha SI3bIKE TEOMETPHH M CO37aBaTh
TEOMETPUUECKHE MOJICTH, MPUMEHSITh OCBOCHHBIM T€OMETPHUYECKHH ammapar yisi pelieHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3371a4, HHTEPIIPETUPOBATH U OIIEHUBATH MOJTYYCHHBIC PE3yIbTaThI.

OTAM4UTEeIbHONH 0COOCHHOCTHIO TIPOTPAMMBI SIBJISIETCS] BKIIFOUEHHE B KypC CTEPEOMETPUHU
B HayaJle €ro M3y4deHWs 3a7ad, peniaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUA, U
onpenen€HHbIM 00pa3oM OpraHu3oBaHHash paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHS, CTHUMYIHPYET MPOTEKAHUE WHTYHTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JaJIbHEHIIIEMY U3YYCHHIO MTPEMETA.

[Ipeanourenne oTHAETCA HAIISIIHO-KOHCTPYKTHBHOMY METOJy OOYYEHHs, TO €CTh
TEOPETUYCCKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTHYECKOM
NESTENBPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEJACTABICHUNW y y4alluXxcs B  Kypce
CTEPEOMETPUH TIPOBOJIUTCS 3a CUET pEIICHUs 3a7a4 Ha CO3/IaHHE ITPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHbIMU oOpazamu. Co3gaHue oOpa3a MPOBOIUTCA C
OTIOpPO¥ Ha HArJISAHOCTH, & ONEPUPOBAHKE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOJHOTO COJICP KaHMS.

OcHoBHbBIE coaepxaTreiabHble JuHMM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHUKn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAaHCTBE», «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUYECKUX YMEHUN paclpeensieTcsi He TOJIbKO
[0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOuIero
oOpa3oBaHusl.

Cogepxanne 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3ylIbTaTaM OCBOCHUS
paboyeil mporpaMmbl, pacipeieI€HHBIM 10 ToJaM 00y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl ~ OBNQJICHHE TEOMETPHYECKHMMH  TIOHSATHUSMHU W HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATENIFbHO U MOCTYHAaTEeNbHO, C COONIIOIEHUEM TMPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHU BKJIIOYATINCH B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI 00yJarommxcs,
pacmupsisi u yrayOosis e€, 00pasys MpOYHbIE MHOKECTBECHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBOIMTCA 2 yaca B Heaento B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa rojia o0ydenwus - 102 yaeOHBIX daca.
COJAEPKAHUE YYEBHOT' O KYPCA

10 KJIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS CTepeoMeTpun. Touka, mpsiMasi, TII0CKOCTb, MPOCTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX.

B3anMHO€ pacnosnoxeHue npsAMbIX B MIPOCTPAHCTBE: MEPECEKAIOUIUECs, TapAJIJICIbHbIE U
CKpemuBamomuecss npsMmbsle. llapainenbHOCTh MHPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
MapajuleJIbHbIE IIPSAMBIE B MPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; MapaLIEIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJbl C COHANpaBJICHHBIMU CTOPOHAMH; YrOJl MEXIYy MNPSAMBIMU B
npoctpanctBe.  [lapamenbHOCTh  IJIOCKOCTEW: — MapajuledbHbIE  TUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, MapaJijiesienumnen; NoCTpOeHNE CEYEHUH.

[lepieHAMKYISAPHOCTh MOPSIMOM W IUIOCKOCTH: TEPIECHAMKYJIAPHBIE MpPSIMBIE B
MPOCTPAHCTBE, NpPSMBIE TapauIebHbIE W TEPHEHIUKYISAPHbIE K IIJIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKJy MNPSMON M IUIOCKOCTBIO; ABYTPaHHBIM yrodi,
JIMHEWHBIN YroJl ABYIrPaHHOro yria. IlepneHauKyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, NpPOeKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

[londATHE MHOrOTpaHHWKAa, OCHOBHBIE JJEMEHThl MHOTOIPDAaHHMKA, BBINYKIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yromgpHas npusma; rpaHu
Y OCHOBaHMS MPU3MBI; MIpsIMasi U HaKJIOHHAsi MPU3Mbl; OOKOBasl U MOJIHAS OBEPXHOCTH MIPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoictsa. [lupamuaa: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YCEUYEHHas NupamMuja. OJEMEHThl Mpu3Mbl M nupamuibl. lIpaBuibHbIE
MHOTOTPaHHUKH: TMOHSITHE MPABUIBHOIO MHOTIOTPAHHUKA; MpPAaBWIbHAS MpU3Ma U IpaBUJIbHAsS
NMpaMua; NpaBujIbHas TPEYrojbHas MUpamMuaa U MpaBWIbHBIN TeTpasap; kyO. [IpencraBienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JoJeKa’ap M ukocayap. CeueHus NOpU3Mbl U
MMAPaAMHU/JIBI.

CummeTpusi B HPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, HPSIMOM, IMIJIOCKOCTH.
DNIEeMEHThl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaronanu, yrisl. [lnomans GokoBoi
MOBEPXHOCTU U IMOJHOW IOBEPXHOCTU MPSAMOM MNPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOHM MOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomags OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUomaau yceu€HHo nupamunbl. [loHstre 06 oOBnEMe.
OO0BEM UpaMHIbI, TPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMAISIMH TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KVIIACC
Tesna Bpamenus
Hunuuapudeckass MOBEPXHOCTb, 00pa3yroliue IHINHAPHUYECKOW TOBEPXHOCTH, OCh

L[I/IJ]I/IH,[[pI/I‘-ICCKOI\/'I MOBCPXHOCTH. ]_[I/I.HI/IHI[pl OCHOBaHHS U OOKOBas MOBCPXHOCTD, O6p83y10].].[3.}1 u
OCh, IIomaab OOKOBOM U MOJTHOM TTOBCPXHOCTH.
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Konnueckass moBepxHOCTh, 0Opa3yoline KOHUYECKOM IOBEPXHOCTH, OCh U BEpILKHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyomias U OCh; IUIONIA]b
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yroliie M BBICOTA; OCHOBAaHHS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, AWAMETp; IUIOMAAb MOBEpXHOCTHU cdepbl. B3ammuoe
pacrosiosxenue chepsl ¥ MIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; mionaas chepsl.

N3o0paskenue Ten BpaleHus Ha TII0CKOCTH. Pa3BépTka uimHApa 1 KOHyca.

KomOunamuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILICHUSL.

[Tonsitne 00 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa ¥ rioimasp chepsl.

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXIY IUIOLIAASIMH ITOBEPXHOCTEH,
00béMamMu MOJOOHBIX TET.

Ceuenust mwinHApa (HapauleIbHO W MNEPHEHIUKYISPHO OCH), CEYEHHs] KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BexTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bexktop Ha mimockocth u B npocTpaHcTBe. CroKeHHME U BBIYMTAHHE BEKTOPOB.
YMHOKEeHHE BEeKTOpa Ha 4Hcio. Pa3ioxkeHue BekTopa MO TPEM HEKOMILJIAaHAPHBIM BEKTOPaM.
[IpaBuno mapannenenunena. Pemenue 3amad, CBA3aHHBIX C MPUMEHEHHEM MpPaBWII JIEHCTBUH C
BekTopamu. IlpsiMoyronpHasi cucrema KoopAauHAaT B MpocTpaHcTBe. KoopaumHaTel BEKTOpa.
[Ipocreiimme 3amaun B KOOpJAMHATaX. YTod MexAy BekropaMu. CKaISIpHOE MPOU3BEICHHE
BEKTOPOB. BrIumciieHne yrioB MeXIy NpSIMBIMA W TUIOCKOCTSMH. KoOpIWHATHO-BEKTOPHBIH
METO/1 IPU PEIICHNH T€OMETPUYECKIX 3aau.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIC PE3YyIbTaThl OCBOCHHUS IPOrpaMMbI ydeOHOTO TpeameTa «MaremaTtukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocIUTaHHUeE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMK OOYyJarolerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCHIMCKOIO OOIIECTBA, MPEACTABICHHEM O MaTEeMAaTHYECKUX OCHOBAX
(YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHH, MPOLEAYp TIpPakIaHCKOTO OOIIecTBa
(BBIOOpBI, ONPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJILHBIMA HHCTHTYTaMH B
COOTBETCTBUU C UX QYHKIUSMU ¥ HA3HAYCHUEM.

IlaTpuoTNYeckoe BOCIUTAHHE:

Cc(OPMHUPOBAHHOCTHIO POCCHICKOHN IPaXKAAHCKOM UICHTUYHOCTH, YBAKCHHS K MPOLLIOMY
U HACTOSIIEMY POCCHHCKON MAaTeMaTUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHUSIM
POCCHIMCKMX MaTEeMAaTHKOB M POCCHMCKOW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJb30BAHUIO ITHX
JOCTIDKEHHUH B IPYrMX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO HapoAa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JOCTHKEHUM HAyKH W JEeSTeNbHOCTHIO YY4EHOT0; OCO3HAHHWEM JIMYHOTO BKIaJa B MOCTPOCHUE
YCTOWYMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKIIOUYas OCTETHUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEHICHUH, pacCykJEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pPa3IMYHbIX BUAOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:



Cc(OPMHUPOBAHHOCTBIO YMEHHUSI MPHUMEHATh MaTeMaTHUeCKHe 3HAHWS B HMHTEpecax
310pOBOro u Oe30macHOro oOpasa >KU3HM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 310POBBIO
(3mopoBoe muUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIBIXA, PEryIsipHAs (puznyecKas
aKTHUBHOCTH); (PM3MYECKOTO COBEPUICHCTBOBAHMSA, MPU 3AHATUSAX CHOPTHBHO-030POBUTEIBHOM
IEATEIbHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTH TPYIOJIOOHS; HHTEPECOM K pa3IMYHBIM
cdepam mpohecCHOHAILHON JIEATENFHOCTH, CBS3aHHBIM C MAaTEMAaTHKON W €€ MPHIOKCHHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBEIOODP Oyaymiei nmpodeccuu u pearn3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa30BaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKEHWU BCEH JKMU3HU; TOTOBHOCTBIO K AaKTHBHOMY YyYacTHIO B
pelIeHNH MPAKTUYECKHUX 3a/1a4 MaTeMaTHIEeCKOW HAIIPaBICHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTHIO DKOJOTHUECKOW KYIbTYphl, NMOHUMaHHEM BIHSHUS COIHMAJIBHO-
KOHOMUYECKUX TPOIECCOB Ha COCTOSHHE INPHUPOAHOW M COIMAIBHOW Cpelbl, OCO3HAHUEM
ro0abHOTO  XapakTepa  dAKOJIOTMYECKMX NpoOjieM; OpHEeHTalued Ha  IpUMEHEHHUE
MaTeMaTUYEeCKUX 3HAHWH /ISl PEHICHHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpeibl, TUIaHUPOBAHUS
MOCTYITKOB U OIIEHKH WX BO3MOJKHBIX TTOCIIEACTBUH TSI OKPY)KAIOIIECH Cpebl.

LleHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTHEIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTUKHU, MTOHUMAHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YeJIOBEUECKON JEATENBHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUTSL Pa3BUTHSI IMBUIIH3AIINN;
OBJIAZICHUEM SI3BIKOM MAaTE€MAaTHKH M MaTeMaTW4eCKOH KyIbTYpOW KaK CPEICTBOM TO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBIISATH TPOEKTHYI0 M  HCCIIEIOBATENbCKYI0 JEATEILHOCTD
MHIUBUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTrHble  pe3yabTaTbl  OCBOEHHUS ~ IPOrpaMMbl  y4eOHOTO  MpeaMeTa
«MartemaTHKa»  XapaKTEepU3yIOTCSI  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMETbHBIMU
oelicmeusamMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY,  VHUBEPCANbHbIMU
pe2yIamusHbIMU OelCMEUsIMU.

1) Vuueepcanvnvie nosnasamenwvmuvle Oeticmsusi, obecneuusaiom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 0OYUAOWUXCSL (0CBOEHUE MeMOO08 NOZHAHUS OKPYHCAIOUe20
MUpa; NpUMeHeHUue JNO02UYECKUX, UCCLe008ameNbCKUX onepayul, yMeHuil pabomams ¢

unghopmayuet).
Ba3oBble Joruveckne aeicTBUA:
. BBISIBJIATh M XapaKTEPU30BaTh CYIICCTBECHHbIC TPU3HAKA MAaTEMAaTHYECKUX

O6’LCKTOB, HOHHTHﬁ, OTHOIIICHUM MCKAY IMOHATUAMU, (bOpMy.]'II/IpOBaTB OIIpCACIICHUA HOHHTI/Iﬁ;
YCTaHABJIMBATb CYH_ICCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(I)I/IKaL[I/II/I, OCHOBAaHHiA JIA 0606H_IGHI/I$I n
CpaBHCHUA, KPpUTCPUHU ITPOBOAMMOI'O aHAJIU34a,

. BOCIIPHHUMATbh, dbopmynupoBaTh u npeoOpa3oBbIBaTh CYXJICHUS:
yTBEpAUTENbHbIE U OTpULIATEIbHbIE, €JMHUYHbIE, YACTHBIE U OOIIHE; YCIOBHBIE;
. BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPEYHsS B

¢dakTax, JaHHBIX, HAOMIOACHUAX M YTBEPXKICHHSX; NpeAsiaraTb KPUTEPUU JUIS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

. ACJIaTb BBIBOJABI C HCIIOJIb3OBAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
HHAYKTUBHBIX yMOSaKJ'IIO‘{CHI/II\/'I, YMO3aKJ'IIOLIeHI/II71 110 aHaJIOTUH,
. OpOBOAUTE CAMOCTOSATCIBHO JO0Ka3aTCJIbCTBA MATCMATUUYCCKUX YTBCp)K)IeHI/Iﬁ

(mpsiMple ¥ OT NPOTHBHOTO), BBICTPAWBAaTh APTYMEHTALMIO, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHS U BBIBOIbI;



. BBIOMpATh cOCO0 pemeHust yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOAALIINH € Y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX

KpUTEPUEB).
Ba3zoBble uccienoBarebckue 1elcTBUS:
. WCIOJb30BaTh BOMPOCHI KAaK MCCIENOBATEIbCKH HMHCTPYMEHT IIO3HAHUS;

(hopMyITHpPOBaTh BOIPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, YCTAaHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINI0, MHEHHUE;

. IMPOBOAUTL CaMOCTOATCIBHO CHJIaHI/IPOBaHHBIfI 9KCIICPUMECHT, HCCICIOBAHUC IIO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTEeMaTHYeCKOro OObEKTa, SIBJICHUS, IPOLIECCAa, BBISBICHUIO
3aBUCUMOCTEN MEX Iy 0ObEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

. CaMOCTOATENbHO (popMynrpoBaTh 000OMIEHHS W BBIBOABI TI0 pPE3yJIbTaTaM
MPOBEJIEHHOTO  HAONIOAEHUS, HUCCIEIOBaHMs, OLEHUBATh JIOCTOBEPHOCTb MOJYyYEHHBIX
pe3yinbTaTOB, BBIBOJIOB U 000OIICHHUIA;

° MOPOTHO3UPOBATH BO3MOKHOC Ppa3BHUTUC IIPOICCCa, a TaKXK€ BBIJIBUI'aThb
MPCAIIOJIOKECHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmueii:

. BBISBIIATh JIeQUIUTHl MHPOpPMAIUM, IaHHBIX, HEOOXOJAMMBIX MJIsi OTBETa Ha
BOIIPOC U JUISl PELICHUS 3a/1a4U;
. BbIOMpaTh MHGOPMAIMI0O W3 HCTOYHHMKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,

CUCTEeMATHU3UpPOBAaTh W HHTEPHPETUPOBAaTh HHGOPMALMIO PA3IUYHBIX BUIOB U  (opm
MIPEACTABIICHUS;

. CTPYKTYpUpPOBaTh HMHGOPMAMIO, MPEACTaBIAThH €€ B PpazIUYHbIX (QopMmax,
WJUTIOCTPUPOBATH TpadudecKH;

. OLICHUBAaTh HaAE&KHOCTh MH(MOPMALMU IO CAMOCTOSTENILHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vnueepcanvhvie KoMMyHUKamueHble Oeticmsusi, 06ecnedusarom cghopmuposanHoCcmsy
COYUATILHBIX HABLIKOG 00YYAIOUUXCSL.

Oo0wmenne:

. BOCIIPUHMMATh M (OPMYJIMPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSMH H
HEeJsSIMA  OOIICHHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOK) TOYKY 3pPEHHUS B YCTHBIX H
MUCHbMCHHBIX TEKCTaX, JaBaTh TIOSCHEHHUS TI0 XOJy pEIIeHUS 3aJadyd, KOMMEHTHPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

. B XOZ€ OOCYKICHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI,
npoOsieMbl, pemaeMol 3ajadd, BBICKAa3bIBaTh WJCH, HAICJICHHBIE HA IMOWCK pEHICHUS;
COIIOCTaBIISATh CBOHM CYXKJICHHSI C CYXKICHHSIMH APYIHMX YYaCTHHUKOB JUaiiora, oOHApyKUBATh
pasiMyre U CXOJICTBO MO3UIIMIA, B KOPPEKTHOH Qopme (GopMyaupoBaTh pa3HOTIIACHS, CBOH
BO3PAKCHHS,

. NPEICTaBIISITh PE3yJAbTaThl PEHICHUS 3aJadd, OSKCIEPUMEHTA, HCCIICIOBaHUs,
MPOEKTA; CAMOCTOSTEIILHO BBHIOMPATh (OPMAT BBICTYIUICHHUS C YYETOM 3a/iad MPE3CHTAIUU U
0COOCHHOCTEH ayJJUTOPHH.

CoTpyaHnuecTBo:

. NOHMMAaTh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW M WHIUBHIYaTbHON
paboOThl TpH pelIeHWH YYEeOHBIX 3aJay; NPUHUMATh IIeb COBMECTHOH JAeATEeIbHOCTH,
TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON palbOTHI, paclpeessaTh BUAbI padoT, TOroBapuBaThCs,
o0cCyX/1aTh MPOLIECC U pe3ysIbTaT paboThl; 0000IaTh MHEHHS HECKOJIBKUX JIFO/IEH;

. y4acTBOBaTh B TIpPYyNNOBBIX (opmax paboTsl (0OCyxeHHs, OOMEH MHEHHH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh PabOTHI M KOOPAWHHPOBATH CBOH
JEUCTBHS C APYTUMH WICHAMU KOMaH/IbI; OLIEHUBATh KAYECTBO CBOETO BKIJIAAa B OOIIUIT MPOIYKT
10 KPUTEPUSAM, CPOPMYITNPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSL

3) Vuusepcanvnvie  pecynsamuenvle  Oeiicméusi, — obecneuusaiom — Gopmuposarue
CMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCMU.

Camoopranmn3anus:



. COCTABJIATH IUIaH, AJITOPUTM PELICHUS 33a]]a4H, BRIOUPATH CIIOCO0 peIIeHus ¢
y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATH U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

. BJIAJICTh HABBIKAMU TO3HABATEILHONW PE(IEKCHH KaK OCO3HAHHs COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENbHBIX IIPOLECCOB, UX PE3yJIbTaTOB; BIAAETh CHOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U PE3YJIbTaTa PEUICHUSI MaTEMAaTUYECKON 3a/1a4u;

. IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU DPEIICHUM 3a7a4H,
BHOCHTH KOPPEKTHUBHI B JICATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

. OIICHUBATh COOTBETCTBUE pe3yjibTaTa LEIH W YCIOBUSM, OOBSICHATH NMPUYHHEI
JOCTUXKEHUS] WJIM HEAOCTH)KEHMsI PE3yJabTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], ITIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX IPU PELIEHUH F'€OMETPUIECKUX
3aJ1a4.

OHepI/IpOBaTI) IIOHATUSIMMU. HapaJ'IJ'IeJ'II)HOCTI) nu HepHeH}II/IKy.HSIpHOCTI) prIMBIX nu
TIIOCKOCTEH.

KnaccudumupoBaTs B3aMHOE pacIioioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TOHSTHSAMH: JBYIPAHHBIM Yroj, TpaHU JBYIPAaHHOTO yria, pedpo
JBYTPAHHOTO yIJia; THHEHHBIN yToJ ABYTPAHHOTO yIJa; TpaaycHas Mepa IBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBIMYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPABUIILHBII MHOTOTPaHHUK.

Pacmo3naBath OCHOBHBIE BHBI MHOTOTPAHHUKOB (TMUpaMuaa; MpPU3Ma, TPSIMOYTOJIbHBII
napasuiesIenuIeI, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BbIOMpas OCHOBaHHUS [UIS  KJIACCH(UKALMH
(BBINYKJIBIE W HEBBINYKJIBIE MHOTOTPAHHHWKH; IIPaBUJIbHBIE MHOTOTPAaHHUKH, TMpPSMBIE |
HAaKJIOHHBIE TIPU3MBI, ITApaJUICICITUTIC IBI).

OnepupoBaTh MOHATHAMU: CEKYIIas TUIOCKOCTh, CEYCHUE MHOTOT'PAHHHUKOB.

OOBICHATH MPUHITUIIBI IOCTPOSHUS CEYCHHH, HCTIOB3YS METOJ CJICOB.

CTpouTh C€YCHUS MHOTOT'PAHHUKOB METOJIOM CJIC/IOB, BBITIOJHATH (BBIHOCHBIC) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3agaun Ha HaXOXKACHHE TEOMETPHUYECKHMX BEIMYMH 10 OOpaslaM WId
aNropuTMaM, NPHMEHSS H3BECTHBIC AHAIMTUYECKHE METOJbl NpPH PEHICHWH CTaHIapPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMS TOYKaMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaum Ha HAXOXJIEHHE TEOMETPUYECKHX BEIMYMH MO oOpaslaMm WiIH
aNropuTMaM, NPHUMEHSS H3BECTHBIE AHAIMTUYECKHE METOJbl NpPH PEUIEHWH CTaHJApPTHBIX
MAaTeMaTHYECKUX 3a/1a4 Ha BBIUMCICHUE YIJIOB MEXIY CKpPEIIMBAIOUIMMUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/1Y INIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMHIa) ¢
NpUMeHeHHeM (OPMyI; BBIUMCISITH COOTHOIIEGHUS MEXIy IUIOMAASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh NOHATHSIMHU: CHMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTb
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

N3Bnekath, mpeoOpazoBbIBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO O MTPOCTPAHCTBEHHBIX
reOMEeTPHYECKUX (QPHUTypax, MPEeJACTAaBICHHYIO HA YePTEeKaxX U PUCYHKAX.
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[TpumensaTh reoMerpuyeckue (aKThl I PEIICHUS CTEPCOMETPUYECKUX 3ajad,
npeamnojararonmx HECKOJIbKO IMaroB pCuICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

[IpuMeHATH HpoCTEHIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mnpUMEpPbl MAaTEMATHYECKMX 3aKOHOMEPHOCTEM B NPUPOAEC M KU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MOJy4EeHHBbIE 3HAHMS HA NPAKTHKE: aHAIM3UPOBATh PEAIbHBIE CUTYallUH W
MIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOUCKa peIICHUA MaTeMaTn4CcCKUu
chOopMyITUPOBAaHHON MPOOIEMBI, MOJCIUPOBATH PEATBHBIC CUTyallMd Ha S3BIKE T'COMETPHH,
HCCIIEI0BaTh MOCTPOCHHBIC MOJEIN C HCIOJb30BAaHUEM T€OMETPUYCCKHX TOHSATHH U TEOPEM,
arrapara aJIre6pr; pemaTh NPpAaKTUUCCKUE 3ada4n, CBA3aHHbBIC C HAXOKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBatb TOHSTHSIMH: [IUJTHHIPAYECKast MIOBEPXHOCTb, oOpa3yrommue
ATHHIPUICCKON TIOBEPXHOCTH; IIMIHH/IP; KOHUYIECKas TOBEPXHOCTh, 00pa3yronue KOHNIeCKOH
MMOBEPXHOCTH, KOHYC; CheprdecKas TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWJIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYUICHHUSI TEJT BPAI[EHUS.

KnaccudumupoBaTs B3auMHOE pacmoyiokeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHIATHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnsate 00bEMBI U MIIOLMIAAN TOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUECKUX Tell C
MpUMEHEHHEM (OpMYIIL.

OnepupoBaTh MOHITUSAMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy U ONMUCAHHBIA OKOJIO
cdepsl; cepa, BUcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbIYHCnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMU MOBEpXHOCTEH M 00BEMaMHU TMOJOOHBIX
Te.

N300paxkate u3zydaemble (UTYpbl OT PYKH U C NPUMEHEHHEM HPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInoyiHATE (BBIHOCHBIC) TJIOCKUE YEPTEXKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUs Tell BpallleHUsI.

W3Bnekarb, MHTEPIPETUPOBATH M MPEOOPA30BHIBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInosHATE AeiCTBUS CII0KEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOYKEHHSI BEKTOpa
Ha YHCTI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHU O0NIaatoT.

[IpumeHsTh MpaBUiIO NapauieIenuneaa.

OnepupoBaTh NOHATUSIMH: ACKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEXKIY BEKTOPaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxonuth cymmMy BEKTOPOB U IPOU3BEICHIE BEKTOPA HA YHUCIIO, YTOJI MEXAY BEKTOPaMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IIOCKOCTh YpaBHEHHEM B JIEKapPTOBOI cucTeMe KOOpMHAT.

[IpumensaTs reomeTpudeckue (akThl s pPEHICHHS CTePEOMETPUYECKHX —3ajad,
MIPEIOIAraloINX HECKOJIbKO IIArOB PEUICHUs, €CIU YCIOBUS TMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

Pemarr mpocrteiimuie reoMeTpUuecKMe 3aJadyd  HAa  NPUMEHEHHE  BEKTOPHO-
KOOPJIMHATHOTO METO/IA.



Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATUYECKUX OTHOLICHUM M HaXOXKJICHHE
T€OMETPUYECKHUX BEIUYHMH TI0 00pa3laM WIH alfOPUTMaM, TPUMEHSSI U3BECTHBIC METOMIBI IPU
PELIEHUH CTaHIaPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumenATh MpoCTEHIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHUCTEMBI IIPHU PELICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoauT, TpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B TIPUPOAEC H KHU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATh MOJIy4eHHBIE 3HAHUSI HA MPAKTHKE: aHAIM3UPOBATH PEAIbHBIE CUTYAllUU U
NPUMEHATh  HM3YYCHHBIE TIOHATHS B  MPOLECCE IIOUCKA  PEIICHUS  MATEeMaTUYECKHU
chOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATBHBIC CUTYaIllMM HA S3bIKE TEOMETPUH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJENIA C HCIOJb30BAHUEM I€OMETPUYECKUX IMOHATHI U TEOPEM,
amnmapara anre0psl; peraTh IPaKTHIECKUE 3a/1a4H, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUUECKHIX
BEJIMYMH.

Temarnyeckoe mIaHupoOBaHUE

10 xnacc
KonunyecTBo yacos ‘ DJIeKTPOHHbIE
HauMeHoBaHnue
Ne a3/1eJI0B U TeM (ungposkre)
/i p HZIOF mu e Beero Konrtpousbnsbie || [IpakTHyeckue 06pa3oBaTeNbHbIe
porp padoThI padoThbI pecypeb

1 Beenenue B 10

CTEPEOMETPHUIO

[IpsiMbI€ M TIIIOCKOCTH B
2 MPOCTPAHCTBE. 12 1

[TapannenbHOCTH MPSMBIX

M TNIOCKOCTEH
3 [lepieHAMKYISAPHOCTH 12

MPSAMBIX U IIOCKOCTEHN
4 VYriasl MKy NPAMBIMU U 10 1

IIOCKOCTSIMU
‘5 HMHOFOFpaHHI/IKI/I ||ll “l H H
‘6 HO6’béMH MHororpaHHHKOBHQ “l H H
7 [ToBTOpEHME: ceueHus, 4 1

pacCTOSIHUSA U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOT'PAMME

11 kiacc
| KoauvecTBo yacos | JJIeKTPOHHbIE
HanMeHoBaHHue
Ne a3/1€J10B 1 TeM (ungposeie)
/o P Hllor - Beero Konrtpoasnsbie || [IpakTuyeckune 06pa3oBaTeNbLHbIE
porp padoThI padoThI pecypeb

‘1 HTena BpalIeHUs HlZ || || H
‘2 HO6LéMLI T H5 “1 || H

Bekropsl u
3  |[KoopauHATHI B 10 1

MPOCTPAHCTBE
4 IToBTOpEHNME, v 1

0000111EeHME,
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KoimuecTBo yacos ‘ DJIEeKTPOHHbIE
HaunmeHoBaHue
Ne (undposbie)
n/m|| PA3AEJI0B H Tem Beero KourpoJsbubie | [IpakTHyeckue 06pa3oBaTeNbHbIe
NporpaMmel padoTsbI padoThI pecypeb
cucreMaTusanus
3HaHUU
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0
[TPOTPAMME

OCHALIEHUE YYEBHOTI'O TIPOLECCA

OcHartienue mporiecca o0ydeHus aredpe odecreunBaeTcs OMOIMOTEUHBIM (POHJIOM, TIEYaTHBIMHU
nocoOmsaMH, a TaKke WH(OOPMAIMOHHO-KOMMYHHKATHBHBIMI ~ CPEJICTBAMH,  SKPaHHO-3BYKOBBIMU
npudopaMu, TEXHUYECKUMH CpEeACTBAMM OOydYeHHUs, Yy4eOHO-NIPAaKTUYECKUMH YyueOHO-
71a060paToOpHBIM 000PYI0BAaHUEM.

Hopmamuenvie 00Kymenmol

1.®enepanbHblil rocyaapcTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT OCHOBHOIO OOIIEro
o0OpazoBaHwUsI.

2.IlpumepHast OCHOBHasI 0OpazoBaTeIbHasi MPOrpaMMa OCHOBHOTO 00IIero oopa3oBaHusI.
(27IeKTPOHHBIN HOCHUTEIB)

Yueono-wemoouueckuit komnnexm

1. MaremaTrka: anreOpa © Hadaja MaTeMaTHYECKOTO aHalIHW3a, TeOMETPHS.
I'eomerpus. 10-11 xmaccel: yuel. myis oOmieoOpa3oBaT. OpraHu3anuid: 0a30BBIA M YIIIyOJI.
yposHu/ JI.C. Atanacsia u ap. — M.: [Ipocsemienue, 2017.

2. Junaktnyeckue Marepuaisl mo reomerpun s 10 kiracca / B.I'. 3uB u np. - M.:
[Ipocenienue, 2021.
3. Junaktuueckue Marepuaisl mo reomerpuu s 11 kiracca / B.I. 3uB u np. - M.:

[Ipocenienue, 2021.
Cnpagounsvie nocoous, HayuHO-NONYNAPHAA U UCMOPUYECKAs TUmepamypa
1. CrioBapu, CipaBOYHHKH 110 MaTEMAaTHKe.
2. DHIMKJIONEANYECKUE U3JaHH 10 MaTeMaTHKe.
3. CipaBOYHHKH IO MaTeMaTUKE (JIEKTPOHHBIA HOCHUTEIIB).
4. JleMoHCTpalMOHHBIE TAOIUIIBI (AIEKTPOHHBII HOCUTED).
5. HWuHTepakTuBHBIE TPEHAXKEPHI, pPa3BUBAIONIME HUIPhl W OOyYalomiye  MpPOrpaMMbI

(27IeKTPOHHBIN HOCHUTEJIB)
SJIEKTPOHHBIE (HU®POBBIE) ObPA3OBATEJIBHBIE PECYPCbI

1. MunucTepcTBO 00pasoBanus u Hayku PO OT'AY «DUPOx» http://www.firo.ru/;

2. Poccuiickoe obpazoBanue. OenepaipHbiii moprai. http://www.edu.ru/;

3. denepallbHbII MHCTUTYT IIEAarorHuecKux n3mepenuii - htth://www. fipi.ru;

4. EcrecTBeHHO-Hay4YHbIH 00pa3oBaTebHbIN mopTan http://www.en.edu.ru/;

5. Poccuiickas HanmoHanbHass OubOIMOTEKa [DIeKTpOoHHBIH pecypc]. — Pexum
nocrtyna: http://nir.ru/lawcenter;

6. Poccuiickas snekTponHas mkosa https://resh.edu.ru/;

7. http://www.math.ruMarepuansimomatemMaTikeBE inHOWKOUTEKITUHITA(DPOBBIXOO
pa30BaTEIBHBIX PECYPCOB;

8. http://mat.1september.ru EI'D no maremaTuke: MoJiroToBKa K TECTUPOBAHHUIO;

9. Pemry OI'D https://oge.sdamgia.ru/;

10.  Pemry EI'D https://math-ege.sdamgia.ru/;

11.  HHrepakTuBHas paboyas TETpaab
Skysmarthttps://edu.skysmart.ru/teacher/homework/tivobudane

12.  Vuu.py — uHTepakTUBHas 0Opa3oBatelbHas OHnaiH-iardopmahttps://uchi.ru/

13.  SKunacc https://www.yaklass.ru/
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http://www.firo.ru/
http://www.edu.ru/
http://www.en.edu.ru/
http://nlr.ru/lawcenter
https://resh.edu.ru/
http://www.math.ru/
https://oge.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://edu.skysmart.ru/teacher/homework/tivobudane
https://uchi.ru/
https://www.yaklass.ru/

14.  Owunaita-mkosna ®oxchopna https://foxford.ru/user/registration;
15.  http://www.allmath.ru ITpuknaagHas MaTeMaTHKe: CIIPABOYHUK MaTEMaTHUECKUX
(dbopmyn, IpUMEPHI U 3a]1a4H C PEIICHHUSIMU;
16.  http://math.rusolymp.ru 3aga4HuK I MOArOTOBKH K OJMMITHAIAM IO
MaTeMaTuKe;
17.  http://www.math-on-line.com MaTemaTuueckue OIUMITHA B IS
IIKOJIBHUKOB.
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