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MOSICHUTEJIbHAS 3AITUCKA

PaGouast mporpamma 3IeKTHBHOTO Kypca «M30paHHBIE BONPOCHI MAaTEMATHKH) 6a30B0T0
yposHa s oOyuatommxcs 10 kmacca paspaboTaHa Ha OCHOBE denepalibHOTO TOCYAAPCTBEHHOIO
06pasoBaTebHOTO CTAHAApTa CPEHero OOwWwero 00pa3oBaHus, C yYETOM COBPEMEHHBIX MMPOBBIX
TpeGOBaHMii, MpeAbABIAEMbIX K MaTeMaTMYecKoMy 00pa3oBaHuiO, M TpaauLuii  POCCUMCKOro
o0pasoBanms. Peanusauus [pPOrpaMMbl  OGECNIEUMBACT OBJANEHME KIIOUEBBIMU  KOMIETCHUMAMH,
COCTAB/ISIOMMMHI « OCHOBY JUI CAMOpA3BUTHs M HEMpEphIBHOrO — 00pa3soBaHus, LEIOCTHOCTH
OOLIEKYITYPHOTO, JIMYHOCTHOTO M MO3HABATE/IBHOTO PA3BUTHS JIMIHOCTH 00y4arouXxcs.

LEJIA U3YUYEHUS YUYEBHOI'O KYPCA

BaKHOCTh DMEKTMBHOTO Kypca Ha YPOBHE CpEIHEro obmero o0pa3soBaHHs o0ycnc3nena
MPAKTHUECKON 3HAYMMOCTBIO METANPEIMETHBIX M MPEAMETHBIX pe3yJbTaToB 00yueHHs T€OMETPUU B
HAMPABJIEHUM  JIMYHOCTHOTO  Pa3sBUTH  OOYyHYAIOLIMXCS, ¢dopmupoBaHus  QYHKUMOHAIBHOM
MaTeMaTU4eCcKOi I'paMOTHOCTH, .143yqe}ms[ ApyruX y4eOHbIX AMCLMILIMH. Paseutue y oOydarommxcs
MPaBWIBHBIX MPEACTABICHMH O CYIHOCTH M TMPOMCXOXKIEHUM  TCOMETPHYECKMX abCcTpaKuii,
COOTHOUICHMH PEAJIbHOTO M HICANBHOTO, XapakTepe OTPaKCHUsA MaTeMaTHUYECKONM HAyKOW SIBJICHUH U

' POLIECCOB  PeaTbHOTO MHpA, MECTe TEOMETPMM B CHCTEME HAayK M pOIM MATeMaTHueckoro
MOJIEIMPOBAHUsS B HAYyYHOM IO3HAHUM U B TIPAKTUKE crnoco0cTByeT (OPMUPOBAHHMIO HAYYHOTO
MHPOBO33PEHHUS YYALIMXCSA, @ TAKKE Ka4eCTB MbIILUIEHUA, HeoOXOAMMEIX I afanTalli B COBPEMEHHOM
o0miecTse.

[eomeTpust SIBISETCA OJXHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETrO o6iero obpasoBanus,
TaK KaKk 00ecreunBaeT BO3ZMOKHOCTh M3yUeHHs! KaK AMCLIMILUIMH €CTECTBEHHO-HAyYHO! HANpPaBIEHHOCTH,
TaK U TyMaHUTapHOM.

Jlormueckoe MbIIUIeHHe, (HOPMUPYEMOe TPH HM3Yy4YeHWM OOYYarOLUMMUCS MOHATHHHBIX OCHOB
reOMETPUH M MOCTPOEHMH LIETIOUKH JIOTUYECKMX yTBEPXKACHHI B X0JI€ PELICHHUA F€OMETPHYCCKUX 3a/1at,
YMEHHe BBIIBUIaTh W OMPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO WMCMOJIB3YIOTCS MPH PEIICHHH 3a1ad
€CTECTBEHHO-HAYUHOTO LIMK/IA, B YaCTHOCTH U3 Kypca (U3HKH.

YMeHHe OpMEHTUPOBATBCSA B IMPOCTPAHCTBE HMIPACT CYLIECTBEHHYKO pOJIb BO BCEX o0actax
JeATebHOCTH UesioBeka. OpHEeHTalMs YeJOBEKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE yCTIOBHE
€ro COLHANBHOTO ObITHA, (OpMa OTPaXKEHUS OKPY/KAKOLIEro MHUpa, YCJIOBUE YCIEILIHOTO MO3HAHWA U
aKTHBHOrO MNpeo0pa3oBaHus AeHCTBUTENbHOCTH. OrnepupoBaHUe MNPOCTPAHCTBEHHBIMU oOpazamu
00beIMHAET Pa3Hble BUIbI y4eOHOI U TPYAOBON HESTENBHOCTH, SBIACTCA ONHUM M3 npodeccruoHanbHO
BA)KHBIX KAUeCTB, MO3TOMY aKTyajbHa 3agada (OpMUpOBaHMA y OOydaroluXcs MPOCTPAHCTBEHHOIO
MBILLTEHUS KK Pa3HOBUIHOCTH OOPA3HOTO MBIIJIEHUS — CYLIECTBEHHOrO KOMIIOHEHTA B MOArOTOBKE K
MPaKTUYECKON AESTEIbHOCTH 10 MHOTHM HANpPaBIeHUAM.

Lleb OCBOGHHMS Nporpammbl ydeGHOro kypca «I'eomeTpus» Ha 0asoBom ypoBHE OOydeHHA —
001e00pa3oBaTenbHOe M OOLIEKY IbTYPHOE PasBUTHE O0yHarOUMXCs vepe3 00ecreyeHne BO3MOKHOCTH
MPUOBPETEHHS ¥ UCTIONB30BAHNSA CHCTEMATHUECKUX F€OMETPUYECKIX 3HAHUI U JIeHCTBUH, crienMpUUHBIX
reOMETPHH, BO3MOXKHOCTH YCIIELIHOTO MPOJAOJLKEHUs 00pa3s0BaHus MO CHICLMANBHOCTAM, HE CBA3AHHBIM C

IPUKJIAJHBIM UCTIOIb30BAHMEM IT€OMETPHH.

[IporpaMma Mo reomerpuyi Ha 0a3oBOM YPOBHE MpeaHa3sHa4YeHa JUls OOYYarolMXCsA CpPeIHeH
IIKOJIBI, HE WCIIBITHIBABIIMX 3HAUMTENbHBIX 3aTPYJHEHHIl HA YPOBHE OCHOBHOIO 00IIEro 00pasoBaHM.
Takum o6pa3oM, o0yuaroimecs: Ha 6a30BOM YpPOBHE JI0JUKHBI OCBOMTH OOIIME MaTeMATHIECKUE YMEHNS,
CBSI3aHHbIE CO crelM(pUKON NreOMETPUU 1 HEOOXOJUMbIE Ui JKM3HH B COBpeMEHHOM oOmectse. Kpome
3TOr0, OHM MMEIOT BO3MOYKHOCTh M3YUHTh reOMeTpHio 0osee MIyOOKO, €CIM B JajbHEHIIEM BOSHUKHET
HE0OXOIMMOCTh B FE€OMETPHUUECKUX 3HAHUSX B ITPO(ECCUOHATBHON AEATEIbHOCTH.




JlocTikeHne e OCBOEHUS MPOrpaMMbl 00ECTIEUMBACTCS PELIEHHEM COOTBETCTBYIOLIMX 3a4ad.
ITproputeTHRIMKM 3aadaMu OCBOeHHA Kypca «l'eomeTpum» Ha Ga3zoBom ypoBHe B 10—I11 kiaccax
ABJIAIOTCSL:

e (GopMHpOBaHME NPEACTABICHHA O TEOMETPUH KaK YaCTH MHUPOBOM KyJIbTYPhl M OCO3HAHHE €&

B3aMMOCBSI3HU C OKPY’KAIOIIIM MUPOM; '

e (opMmupoBaHME TNPEACTABIEHHS O MHOrOIPaHHHKAX M TeJaX BPALIEHHA KaK O BaKHEHMIIUX
MaTeMaTUYECKUX MOJENAX, MO3BOJSIOLIMX ONUCHIBATH W H3ydyaTh pasHbIE sBJIEHUS
OKPY>KarOILEro Mupa;

e (GopMMpOBaHME YMEHMs pAClO3HABaThb HAa YepTekKaX, MOACMSIX M B pPEATbHOM MHUpE
MHOTOTPAaHHUKH U TeNa BPALICHUS; - 7

e OBJIaJIEHME METOJAMM PEIIEHMS 3a]ay Ha MOCTPOEHUs Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
duryp;

e (opMUPOBaHHE YMEHUs ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O MHOIOTPAHHMKAX M TeNax
BPALIEHUA U UX OCHOBHBIMU CBOHCTBAMU;

® OBJIAJICHUE aJIFOPUTMAaMM DELIEHHs OCHOBHBIX THUMOB 3ama4y; (HOPMUPOBAHHE YMEHHUS
NPOBOJIMTH HECJIOJKHBIE JOKA3aTENbHbIE PACCYKAEHHA B XOAE PEICHUS CTEPEOMETPUYECKUX
3aJa4 1 3aJau C PaKTUYECKUM COJIepIKAHUEM;

®  Da3sBUTHE MHTEJJIEKTYAlbHBIX U TBOPUECKHUX CIIOCOOHOCTEH O0YYarOIUXCs, MMO3HABATEIbHON
AKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUH, KPUTUUHOCTH MBILIUTEHUS,

* (opmupoBanne (QYHKUMOHAIBLHOM TPAMOTHOCTH, pPEJEBAHTHOW TIEOMETPUM: yMEHHe
pacro3HaBaTh IPOSBIEHUS TE€OMETPHUYECKMX IIOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KM3HEHHBIX CUTYaUAX M NP U3yYEHUH IPYTHX y4eOHBIX MPEIMETOB, MPOSABJIECHHUS
3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, (OPMyYIMPOBaTh MX HA S3bIKE T€OMETPUM M CO3aBATh
reOMETPUYECKUE MOMENHU, MPUMEHATb OCBOCHHBI I€OMETPHYECKHIl ammapar Ijis peLIeHHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aa4, MHTEPNPETUPOBATb M  OLCHHBATH  IOJyYEHHEIE
pe3yJIbTaThl.

OTmyuTeNnbHOM 0COOEHHOCTBIO MPOTPAMMEI SBIIAETCS BKIIOUEHHE B KYPC CTEPEOMETPUM B Hayasie
ero M3y4eHHUs 3aaady, PEIIaeMblX Ha YPOBHE HMHTYWTHBHOIO IIO3HAHWS, M OMNPEIENEHHBIM 00pa3om
OpraHu3oBaHHas paboTa Hal HUMH, YTO CIOCOOCTBYIOT PA3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBILICHHUA, CTUMYJIUPYET MPOTEKAHHE WHTYMTUBHBIX IPOLECCOB, MOTUBHUPYET K JaJbHEHIIEMY
U3YyYEHHUIO MPEIMETA. '

[Ipeanourenne OTAAETCA HANMIAAHO-KOHCTPYKTHBHOMY METOAY OOYYEHHSs, TO €CTh TEOPETHUECKUE
3HAHUsS UMEIT B CBOEH OCHOBE 4YyBCTBEHHOCTb MPEAMETHO-TIPAKTHYECKON JEeATENIbHOCTH. Pa3Butne
TPOCTPAHCTBEHHBIX IPE/ICTABICHUH Y yYaIMXCA B Kypce CTEPEOMETPHU MPOBOAUTCS 3a CUET PELICHHUS
3aja4 Ha CO3/aHME MPOCTPAHCTBEHHBIX 0O0pPAa3’0B M 3alau Ha ONEPUPOBAHHUE - IPOCTPAHCTBEHHBIMU
obpazamu. Cosnanue o6pasa NPOBOAMTCA C OMOPON Ha HAIVIAAHOCTb, a ONEPUPOBaHHME 0OpasoM — B
YCJIOBUSAX OTBJICUCHHUS OT HATJIAZHOCTH, MBICJIEHHOTO H3MEHEHHUs €r0 UCXOIHOTO CONEPIKAHUS.

OcHoBHble copepKaTenbHble TMHUM Kypca «eomerpum» B 10-11 kiaccax: «MHOTOrpaHHHKWY,
«[lpsmble 1 MIOCKOCTH B npocTpaHcTBe», «Tena BpameHns», «BekToppl M KOOPAMHATHI B
npocTpaHcTBey. POPMUPOBAHKME JIOTMYECKUX YMEHMI PACIPEeeIseTcs He TONBKO MO COAEPIKATETbHBIM
JIMHUSIM, HO M 10 TojiaM 00y4YeHHs Ha yPOBHE CpeJHero 001iero oopasoBanus.

Copeprkarne 00pasoBaHus, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOEHMs paboueit
OpOrpamMbl, pacrpelen€HHbIM 10 roaam o0yYeHus, CTPYKTYPHPOBAaHO TakuM 00pa3oM, 4YTOObI
OBJIaZICHNE TCOMETPUYECKUMM [MOHATHUAMU M HABBIKAMU OCYINECTBJSUIOCH IOCIEHOBATEBHO U
TMOCTYNATeNIbHO, C COOMIOAEHUEM TPUHLKIA [IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAIUCH B
00IIYI0 CHCTEMY Fe€OMETPUYECKHMX MpPEJICTABICHNH 00yYarOMXCs, PACUIUPAS U YIIyomss eé, o0pasys
NPOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YUEBHOM I1JIAHE
Ha usy4enne snextusHoro kypca orBoautes 1 yac B Henemo B 10 ,Bcero 34 yueGHbIX yaca




COIAEPKAHUE 3JIEKTUBHOI'O KYPCA

Ipsimbie H nI0CKOCTH B MpocTpancTse

OcHoOBHble TOHATHS cTepeomeTpun. Touxa, TipsiMas, TUIOCKOCTb, MPOCTPaHCTBO. IloHATHE 06
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH 1 CIIEACTBUS U3 HHIX,

BsaumHoe pacnonoxenue npaMbIx B NPOCTPAHCTBE: MepeceKarolmecs, napauleabHble U
CKpeINBAOIIMECs NpsAMbIe. [lapannenbHOCTh MPAMBIX M MIOCKOCTEH B IIPOCTPAHCTBE: NapajlieabHble
NMpAMBIE B IPOCTPAHCTBE; MAPalIETbHOCTh TPEX MPAMBIX; MAPALIENLHOCTD IPSMOM U IJIOCKOCTH. YTJIBI C
COHANPAB/ICHHBIMU CTOPOHAMM; YIOJl MEKIY NpPSMBIMU B IPOCTPAHCTBE. [TapanneabHOCTh MIOCKOCTEIH:
Tapajl/Ie/IbHBIE  TLIOCKOCTH; CBOMCTBA Mapa/LleNbHBIX IUIOCKOCTeH. IIpocreiimme MPOCTPAHCTBEHHBIE
(urypsl Ha mIOCKOCTH: TeTpasap, KyO, NapaJuIeNIeNuIEe; OCTPOEHNE CEYEeHHIH.

IlepneHanKyIIpHOCTD MPAMONH M MIIOCKOCTH: TNEPINECHANKYIIAPHbIE MPSMbIE B MPOCTPaH~TBE,
TIPAMbIC NApaJle/IbHbIE U NEPHEHAUKYIISAPHbIE K IUIOCKOCTH, MPU3HAK NEPNEHAUKYIAPHOCTH MPAMOH U
TUIOCKOCTH, TEOpEMa O MPAMOM MEPNEHANKYIAPHON MIOCKOCTH. YIJIbI B TIPOCTPAHCTBE: Yroj Mexmy
NPAMON ¥ TIJIOCKOCTBIO; JIBYIpAaHHBII YrOJl, JMHEHHBIA Yroyl ABYrpaHHOrO yria. Iepnennukynap u
HAKJIOHHbIE: PACCTOSHHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHHE OT MPSIMOH 10 TUIOCKOCTH, MPOEKIIUA
Gurypsl Ha IIOCKOCTS. [TepnenanKyISIPHOCT  IIOCKOCTEIH: TNPU3HAK NEPHEHANKYISIPHOCTH JBYX
[1ockocteit. Teopema o TpEX nepreHauKypax.

MHororpannuku

IloHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3IE€MEHTHI MHOTOIDaHHMKA, BBIMYKIIbIE M HEBBIMYKIIbIE
MHOTOTPaHHHKH; pa3sBEPTKA MHOrOrpaHHUKa. [Ipusma: n-yronsHas NpU3Ma; TPaHU U OCHOBAHHS MPU3MBL,
NMpiMas M HAKIOHHAA TNpU3MbL, GOKOBAas M MONHAs MOBEPXHOCTD npusMel.  Ilapamnenenunesn,
NPAMOYTOJIbHBIN MapaIeNenue]l ¥ ero CBONCTBA. [upamupa: n-yronphas nmpamuna, rpaHu U
OCHOBAHME MMUPaMH/Ibl; GOKOBAS M MOMHAA MOBEPXHOCTD THPAMHIbI; NPaBUIIbHAS U yCeUEHHAS TUPAMHAA.
DIIEMEHTBI IPU3MBI M TUPAMHIBL. IIpaBniibHbIe MHOTOrPAHHUKH: MOHATHE NPaBUIBHOIO MHOTOTPaHHHUKA,
TNpaBu/IbHAS MPU3MA WM MpaBWIbHAS NUPAMUIA; MPABHIbHAS TPEYrojibHas MUpaMua U PaBUIbHBIN
TeTpasap; KkyO. Ilpencrapienre o npaBHIIbHBIX MHOTOTPaHHHUKAX: OKTAdp, NOAEKAdAP M HMKOCAIP.
Ceuenns npu3mbl U MUPAMKIBL.

CummeTpust B mpocTpaHcTae: CHMMETPHS OTHOCHTE/IBHO TOYKH, MPSIMOM, MIIOCKOCTH. DJIeMEHTHI
CMMMETPUH B TMPAMUJAX, NapaJLIe/eNnIeAax, MPaBHIbHbIX MHOI'OTPaHHHUKAX.

Brruncnenne snementos MHOTOTpaHHMKOB: pE&Opa, AMaroHamW, yriael. Iliomans GOKOBOI
TMOBEPXHOCTH W IIOJTHOM MOBEPXHOCTH MPSMOH MPU3MEL, [LIOMAIb OCHOBAHHUH, TeopeMa 0 GOKOBOIL
[IOBEPXHOCTH MpsAMON mpusMel. [lnomans GOKOBOIA TIOBEPXHOCTH UM MOBEPXHOCTH MPABIIBbHOM
TMPaMHJIBL, TE€OpeMa O IUIOAAN YCEeUEHHOM mupamumbl. [ToHSITHE 06 00béMe. OOBEM nupamusl,
TIPU3MBI, %
[lonoGHele Tea B npoctpanctse. COOTHOWIEHUS MEXKIY MIOIIAAIMU TOBEPXHOCTEH, 00BEMAMU
MOAOOHBIX TeJI.

Tesa Bpamenus

Lmnuanpuueckas  noBepxHOCTD, o0pasyrolmue  LTHHAPHYECKOl MOBEPXHOCTH,  OCh
UM/IMHAPUYECKON TOBEPXHOCTH. LIWIMHAD: OCHOBaHMA U Gokopas TIOBEPXHOCTb, 00pasyromas u ock;
TI0Maab OOKOBOH M MOJHOM NOBEPXHOCTH.

Konnueckas moepxHocts, 06pasytomme koHnueckoii [IOBEPXHOCTH, OChb U BEPIIMHA KOHMYECKOI
nosepxHOcTH. KOHyc: OCHOBaHME U BeplumHa, opasyiowas ¥ 0Ck; IIOWAb GOKOBOM M MOMHOI
TMOBEPXHOCTH. Y CeU&HHbII KOHYC: 06pasyrouye 1 BBICOTA; OCHOBAHMUA U OOKOBAsI IOBEPXHOCT.

Cdepa u wap: uentp, paanyc, MameTp; MIomaab NOBEPXHOCTH chepsl. B3anmHoe pacrionoskere
cepbl M MIOCKOCTH; KacaTelbHas MIOCKOCTD K cdepe; momans chepsr.

M306paskeHue Ten BpaleHns Ha MmIOCKOCTH, Passéprka munmiuapa u kowyca.

Kombunaumu ten Bpamenus u MHOTOrpaHHUKOB. MHOrOrpaHHMK, OMHCAHHBIH OKOJNO chepsr;
cepa, BiMcaHHas B MHOTOrPaHHUK, HITH TeJo BDALICHHUS.




[onste 06 06béMe. OcHoBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME MPAMOYTOIBHOTO
napanuienenunena u caeacTsus us He€. O0bém wununapa, KoHyca. O6BEM Mapa u wiomaas cepsl.

[lonoGHele Tena B npocTpancTBe. COOTHOLICHNS MEXIY IUIOUIAAIMH TOBEPXHOCTEH, 06BEMAMH
NOJOOHBIX Tel.

CeueHnst LuMHApa (MapaiielbHO M MEPEeHANKYIAPHO OCH), CeUeHHs KOHyca (NapasuiesibHOe
OCHOBAHHIO U MPOXO/SLIEE YEPE3 BEPLINHY ), CEUSHUSI Iapa.

BeKTOpbI H KOOPAHHATDHI B POCTPAHCTBE

Bekrop Ha: miockoctu M B mpocTpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uMCcI0. PasmokeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpaBmio
napajnenenunena. Peiienue 3agady, CBA3aHHBIX C NPUMEHEHHEM MPAaBWI JIEHCTBUH C BEKTOPAMH.
[IpsamoyrosbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. IIpocteifine 3amaun B
KOOpJMHATaX. Yroa Mex/y Bekropamu. CKalipHOe MPOU3BEIeHHE BEKTOPOB. BhIuKcieHHe YIIIOB MeX Iy
NPAMBIMU U IIOCKOCTAMU. KOOPAMHATHO-BEKTOPHBIN METO NPH PEIIEHHH TeOMETPUUECKUX 3a/1aY.




ILJIAHUPYEMBIE PE3YJIbTATDI
JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE — PE3yJIbTaThl  OCBOCHHMS — ITPOrPaMMbl yueOHOTO TpeaMeTa  «MaTtemMaTnkay
XapaKTEPU3YIOTCS:

I'paxxaaHCKoe BOCIUTAHHE:

c()OPMUPOBAHHOCTBIO TPAXKIAHCKON MO3ULIMN 00yuyaromerocs Kak akTHBHOTO M OTBETCTBEHHOIO
ueHa POCCHICKOro OOLIECTBa, MPEACTABIEHMEM O MATEMAaTH4eCKHMX OCHOBax (hyHKLIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUMH, MPOLETYP IPAKIAAHCKOTO o6uiecTsa (BBEIOOPHI, OMPOCH U MP.), YMEHUEM
B3aMMOJICHICTBOBATH C COLMAIEHBIMUA MHCTUTYTAMHU B COOTBETCTBUM C MX (YHKUMAMH 1 Ha3HAYCHHEM.

IaTpuoTHYECKOE BOCIIUTAHHE!

c(OPMUPOBAHHOCTBIO POCCUHCKOH TPAKAAHCKOH HMICHTUMHOCTH, YBAKCHUA K MPOIINOMY U
HACTOAIIEMY POCCHACKOW MaTeMaTHKH, LEHHOCTHbIM OTHOLICHMEM K JOCTHKEHIAM POCCUICKUX
MATeMaTHKOB M POCCHICKOI MATEMATHYECKOM LIKOJBI, K UCIOIb30BAHMIO STUX JIOCTWKEHUI B APYTHUX
HayKax, TEXHOJIOrusXx, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOr0 BOCIIHTAHUS:

OCO3HAHKMEM AYXOBHBIX LEHHOCTEH POCCHUICKOrO Hapoaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOTO TMOBE/ICHMUS, CBA3AHHOIO C NPAKTUYECKUM MNPUMECHCHUCM JIOCTW)KEHUHM HAayKH U
NeATETbHOCTHIO YUEHOT0; OCO3HAHMEM JINYHOTO BKJIa/a B IIOCTPOCHUE yCTOMYMBOTO OyyLIETO.

JcTeTHYECKOE BOCIIHTAHHE:

SCTETUYECKUM OTHOILUEHMEM K MHpPY, BKJIIOYAsd ICTETUKY MaTeMaTHYCCKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajay, PpelIeHWi, pacCy)KIEHMH; BOCIPUUMYHMBOCTBIO K MATCMATUYECKUM  aCIlICKTaM
pa3IMUHBIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBIO YMEHMs MPUMEHATH MATEMaTHYECKME 3HAHMS B HHTEPECaX 3/0pOBOTO U
fe3onacHoro o0pasza >KM3HH, OTBETCTBEHHOIO OTHOLIEHMSA K CBOEMY 310POBBLIO (3mopoBO€ MUTAHHE,
cOasaHCUPOBAHHBI PEKUM 3aHITHI W OTAbIXA, PeryJsipHasd (usryecKas aKTUBHOCTb); (QU3MIECKOTO
COBEpLICHCTBOBAHMS, [IPY 3aHATHAX CTIOPTHBHO-0310POBUTEIBHOH NEATENEHOCTBIO.

TpyaoBoe BOCNUTAHHE:

FOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTH TPYIOJIOOMS; HHTEPECOM K PasInyYHbIM chepam
npodecCHOHAIBHOM  IESITE/IBHOCTH, CBA3AHHBIM € MaTeMaTUKOW W €€ MPUWIOKEHUSIMH, YMEHHUEM
COBEpIIATh OCO3HAHHBIN BRIOOP Oymywieidl mpodeccun M peainsoBbIBATH COOCTBEHHbBIE JKU3HEHHbIE
UIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHyecKoMy 00pasOBaHMIO M caM000pa3oBaHUIO Ha
MPOTSUKEHMM BCEH JKM3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PCIICHMM MPAKTHYCCKUX 33734
MaTeMaTHYeCKOM HarpaBIeHHOCTH. -

IKOJIOTHUYECKOE BOCIIHTAHHE!

c(h)OPMUPOBAHHOCTBIO ~ IKOJIOTMYECKOW  KyJIBTYPhl, ~TOHMMAaHMEM  BIMSAHHA  COLMAIBHO-
3KOHOMUYECKUX MPOLECCOB Ha COCTOSHUE MPUPOJHON M COLMATIBHON CPe/ibl, OCO3HAHMEM r06aIbHOTO
XapakTepa JKOJOTHYECKHX Npo0seM; OpHEHTAlled Ha NPUMEHEHHE MAaTeMAaTHIeCKHX 3HAHUN I
pelleHus 3a1a4 B 00JaCTH OKPYKAKOUIEH Cpe/bl, MIaHNPOBAHKsA IMOCTYINKOB M OLCHKH MX BO3MOXHBIX
MOCJIEICTBYM ISl OKPY>KAOLIEN CPEJIbI.

IleHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMUPOBAHHOCTBIO MMPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3sBUTHA
HayKM M OOLIECTBEHHOH MPAKTHKM, MOHMMAHAEM MATeMaTHYECKOH HAYKM Kak cdepbl UeIOBEUECKOM
NeATebHOCTH, JTAIOB €& Pa3BUTUS U 3HAUMMOCTH IS Pa3BUTHS LMBUIM3ALMM; OBJIaJEHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOW Ky bTypOd Kak CpeICTBOM TO3HAaHMS MHpA; TOTOBHOCTBIO
OCYLIECTBJIATH MPOEKTHYIO M MCCIIE0BATENBCKYIO A€ Te/IbHOCTh MHAMBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbI




MerTanpeaMeTHble PE3y/bTaTbl  OCBOCHUS MPOrpaMMbl yueGHOro mpeamera «MareMaTHKa»
XapaKkTepU3yIOTCs OBJIa/ICHUEM YHUBEPCATbHBIMAU NO3HABAMETbHBIMU OCTCMEUAMU, YHUSEPCUNbHOIMU
KOMMYHUKAMUGHBIMU OCTICIEUSMU, YHUSEPCATbHBIMU pe2yIsmueHeLMU OetiCIEUAMU.

1) Vwuusepcanenvle NO3ZHAEAMENbHDIE Oeiicmsus, obecneuugaiom Gopmuposanue  6a306elx
KOCHUMUBHBIX  NPOYECco8 00yuaiowuxcs  (0c60eHuUe Memoo06 NO3HANUL  OKpYdlcaiouye2o  Mupd;
npuvenenue 102UYeCKUX, UCCNIe006AMENbCKUX onepayuil, ymeHuii pabomams ¢ ungopmayueii).

Ba3oBble JOrHYECKHE A CTBUS:

e  BBHISABIATH M XapPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKM MATEMATHICCKIX 00BEKTOB, IOHATHH,
OTHOLIEHWI MEKLy MOHATHAMM; (HOPMYTHPOBATh ONPEACICHUA [OHATHIA; yCTaHaBJIMBATh
CYIIeCTBEHHbIH IPU3HAK KIaCCH(HUKALMK, OCHOBAHUA 1A 000011IEHNS U CPaBHEHHUS, KDUTEPUN
[POBOIMMOT0 aHAIN3a,;

e BOCHpHMHMMATH, (OPMYIUPOBATH U npeoOpa3oBbIBaTh  CY)KACHHA: yTBEPAUTC/IBHBIC M
OTpHLATe IbHbIE, EANHUYHBIC, YACTHBIC 1 o011ue; yCJIOBHBIE, '

e BLISBISATH MaTeMaTHUYECKHe 3aKOHOMEPHOCTH, B3aMMOCBA3M M TNPOTUBOPEHHMA B (axrax,
JAHHBIX, HAOMIONEHWAX U YTBEPXKACHHAX; Mpearate KpUTEpUn  JUid BBISBJICHUSA
3aKOHOMEPHOCTEH ¥ MPOTUBOPEUHIA;

e jenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H WHyKTUBHbBIX
YMO3aKJIIOUYeHHI, yMO3aK/IIOUEeHHH 110 aHATOrMH;

e [POBOMTH CAaMOCTOSTENbHO J0KA3aTEebCTBA MATEMATHIECKHUX yTBEpXKIACHUI (MpsMbie U OT
NMPOTHBHOTO), BBICTPAMBATh ~APTyMEHTALMIO, MPUBOAUTL  MPHUMEPE! U KOHTPIPUMEDHI,
0GOCHOBBIBATH COOCTBEHHBIE CYK/ICHHA U BHIBODIL;

e BHIOMpaTH CrOcO0 pelleHus y4eOHOH 3anaun (cpaBHMBaTh HECKOJIbKO BAapHAHTOB PELICHUA,
BBIGHPATh HAUGOIIeEe MOAXOAAIIMI C yUETOM CaMOCTOATENBHO BBIIEJICHHBIX KPUTEPHEB).

Ba3oBble HCCJIE10BATEIbCKHE 1€HCTBH:

e  HCMONB30BATH BOTPOCHI KAK MCCIENOBATENbCKHH MHCTPYMCHT IMO3HAHML, (hopMyIMpOBaTh
BONpPOCHI, (QUKCUPYIOLIKHE MPOTHBOPEUIHE, npobiieMy, yCTaHABIMBATh HCKOMOE M JaHHOC,
(opMHUpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3HLIMIO, MHEHNE,

e [POBOAMTH  CAMOCTOSTENBHO — CIUIAHMPOBAHHBIH  SKCMEPUMEHT, WCClIeIOBaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEeH MaTeMaTHYECKOro 00bEKTa, SABJIEHUS, NPOLIECCA, BBIABICHUIO
3aBUCHUMOCTE MeKIy O0BEKTAMMU, SBICHUSIMHU, IPOLECCAMM;

e  CaMOCTOSTENbHO (DOPMyIMpOBaTh OOOOLIEHHS M BBIBOJBI MO pe3ylbTaTam MPOBENEHHOTO
HABITIOEHHMS, MCCIIEOBAHNSA, OLEHHBATh J0CTOBEPHOCTD MOMYHYEHHBIX PE3y/IbTATOB, BBIBOLOB
1 000011eHUIT;

e  MPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOLECCa, a TAKAKE BbIBUIATh HPEIONI0KEHU O €T0
Pa3BUTHU B HOBBIX YCIOBUAX.

Pabora ¢ undopmanuei:

e BbIABIATH AeDULMTHl MHGOPMALMH, JAHHBIX, HEOOXOAMMBIX /Ui OTBETA HA BONPOC H Ui
peleHus 3a1a4u;

e ppOMparh  MHGOPMALMIO M3  WMCTOYHMKOB  Pa3iM4HBIX  THIOB,  AHATH3HPOBATE,
CHCTEMATH3MPOBaTh U  MHTEPIPETHPOBATH MHOPMALMIO  PasIMYHBIX BUIOB U bopm
MpeACTABIIEHUS,

e  CTPYKTYypMpOBaTh HH(OPMAIMIO, MPEACTaB/IATh €€ B PAsITUHHBIX (hopmax, WUIKOCTPUPOBATDH
rpaduuecKu;

e  OLEHMBATH HAAEKHOCTb HH(QOPMALMH 10 CAMOCTOATENBHO CHOPMYTMPOBAHHBIM KPHTEPHAM.

2)  Vuusepcaivnvie KOMMYHUKAMUGHbIE OCUCMBU, obecnevusaiom  CHOPMUPOBAHHOCTb
COYUANBHBIX HABBIKOE 00YUAIOUJUXCSL.

Oodmenue:




® BOCHpUHMMATL M (OPMYIHPOBATH CYXKAEHHS B COOTBETCTBMM C YCIOBHMSAMHM M LEISAMH
OOLIEHHUS; ACHO, TOYHO, IPAMOTHO BBIP@KATh CBOK TOYKY 3PEHMS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, [aBaTh MOSCHEHHUS MO XOMy pEINeHMs 3a]auyd, KOMMEHTHPOBATH IOJyYEHHBI
pe3yJbTarT;

® B Xoxe OOCYKIEHHS 3aaBaTh BOMNPOCHI MO CYLIECTBY OOCY)KIaeMOM TeMbl, MpPoGIeMBl,
pelaemoii 3a1auu, BbICKa3bIBaTh MEH, HALIEJIEHHbIE HA TIOMCK PELIEHMS; COMOCTABIATH CBOU
CY)KAEHUS C CY)KACHHUSAMH JPYTUX YUYaCTHUKOB AMAIOra, 0OHapy)KMBaTh PasjiMuie U CXOACTBO
TMO3ULIHI; B KOPPEKTHOH (hopme hopMyanpoBaTh Pa3HOIIACHS, CBOM BO3PAYKEHHS;

® TMPEACTABIATH PE3yJbTAaThbl PEIIEHHUS 3alayM, OSKCIHEPUMEHTA, KCCIEOBAHMS, IIPOEKTa;
CaMOCTOSTENIbHO  BbIOMpaTh (OpMAT BBICTYIUIEHHS C Y4Y&TOM 3aiad MpPE3eHTalud W
0COOEHHOCTEN ayAUTOPHH.

CoTpyannyecTBo:

® TMOHMMaThb M MCIMOJB30BaTh MPEUMYLIECTBA KOMAHIHOW M HMHIMBUIYANbHOM paGoTHI IpH
pemeHnn y4eOHBIX 3ajad; NPMHMMATh LETb COBMECTHOM MNEATENbHOCTH, IUIAHUPOBATH
OpraHM3alHIo COBMECTHON paloThl, pacrpeneaTh BUABI paboT, JOrOBapHBATHCS, 0OCYKIATh
MPOLIECC U PE3YNIBTAT PaGOThI; 0600IATH MHEHHS HECKOIBKUX 170 (7K

® y4YacTBOBAaTh B TIPyNmoOBeIX (opmax paGoTbl (0OCYkAeHUs, OOMEH MHEHWI, «MO3TOBbIE
IITYPMBD» W HMHBIE); BBITIONHATL CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHSA C
ApPYTMMH 4lleHaMH KOMAHJbI; OLEHMBATH KaueCTBO CBOETO BKJIaAa B OOLIMA MPODYKT IO
KPUTEPHUAM, CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aMMOIEHCTBUSL.

3) Vnuusepcanenvie pezynamuenvle Oeticmeus, 00ecnewusaiom (hopMUpOBanUe CMbICIOGHIX

YCMAHOBOK U IHCUSHEHHbIX HABBIKOG IUYHOCMU.

Camoopranu3anus:

® COCTaB/IATh IUIaH, AITOPUTM PELICHHA 3a1auH, BBIOUPATH CIIOCO0 PEINEHHUS ¢ YUETOM
MMEIOILUXCA PECYPCOB U COGCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH ¥ KOPPEKTHPOBATH
BapUAHTHI PELIEHHUH ¢ yuéTOM HOBOM HH(OpMALMH.

CaMOKOHTPO.Ib:

® BJIANETh HABBIKAMH IMO3HABATE/JBHOH peIEKCHH KaK OCO3HAHMS COBEPLIAEMBIX ACHCTBHN M
MBIC/IUTEIbHBIX  TIPOLIECCOB,  MX  PE3y/IBTATOB; BIAAETh CINOCO0AMHM  CaMOIPOBEPKH,
CaMOKOHTPOJLI IIPOLIECCa U pe3yibTaTa PeLIeHUs MaTeMaTHYECKOH 3a0aum;

¢ OpeABHUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH DELIEHWH 3aJadd, BHOCHTH
KOPPEKTUBEI B IEATEbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAMIEHHBIX OMIHOOK,
BBIABJIEHHBIX TPYIHOCTEN;

¢ OLCHHMBATH COOTBETCTBHME pe3yJbTaTa LEIM M YC/IOBUAM, OOBACHATH IPUUMHBI JOCTIIKEHHS
WM HENOCTIDKCHUA  PE3YJIbTATOB  IEATENBHOCTH, HAXOAWTh OMMOKY, [aBaTh OLEHKY
NPUOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIbTATHI

OrnepupoBath MOHATHAMHU: TOUKA, IPAMAs, IIIOCKOCT.

IIpuMeHATh aKCHOMBI CTEPEOMETPHH 1 CIIE/ICTBUS U3 HUX TIPU PELIECHHH TeOMETPUYECKHX 3aa4.

OrnepupoBaTh MOHATHAMY: MAPAJUIeIbHOCTh U MEPNEHAUKYIAPHOCTD NPAMBIX ¥ IUIOCKOCTEH,

Knacenuumposats B3auMHOe pacronoxkeHue NpsMbIX U IIOCKOCTEH B IIPOCTPAHCTBE.

Oneprposath MOHATHAME: ABYTPAHHBIH yTOMN, TPAHU BYPAHHOTO yria, peGpo ABYTPaHHOTO yrIiia;
TTHHEHHBIH YrOJI IByrPaHHOTO YTJ1a; TpajlyCHas Mepa AByrPaHHOTO yIiia.

OriepupoBaTh MOHATHSAMU: MHOTOTPAHHHK, BBITYKIbIH 1 HEBBIIYKJTBIA MHOTOTPAHHUK, 3JIEMEHTBI
MHOTOIPaHHUKA, TIPaBU/IbHBIN MHOTOIPaHHMK.

PacriosHaBath  OCHOBHBIE BHIbI MHOTOTPAHHMKOB  (ITMPAMHJIA; NpU3Ma, IPAMOYTOJIbHBIIA
napauiesenunes, kyo).




KnaccuduumpoBaTth MHOTOTPAHHUKH, BbIOMpAs OCHOBAaHMA UL K1accu(uKanuy (BBITYKIbIE U
HEBBIMTYK/IBIE MHOTOTPAHHUKH; TIPABWIbHbIE MHOTOrPAHHHMKM; TpSAMbIE W HAKJIOHHBIC MPU3MBL,
napasuiesenune bl ).

OrnepupoBaTh MOHATHAMHM: CEKyLUas II0CKOCTh, CEYEHHE MHOrOrpaHHUKOB.

OOBSICHATH IPUHIMIIBI TIOCTPOEHHUST CEUCHHH, HCTIONB3Y s METOA CJICI0B.

CTpouTh Ce4YeHHs MHOrOrPaHHUKOB METOJOM CJIE/IOB, BBINOIHATE (BBIHOCHBIE) TUIOCKHME YEPTEKHU
U3 PUCYHKOB [POCTBIX 0OBEMHBIX (QUIyp: BU CBEPXY, cOOKy, CHU3Y.

PelaTh‘ 3a7aud Ha HAXOX/EHHME TeOMETPHYECKMX BEJIMYMH 10 ofpasuaM WM ajliropurMam,
MPYMEHsA M3BECTHbIC AHATMTHYECKME METO/BI MPH PElICHUM CTAaHAAPTHBIX MATEMaTUECKHX 3ajad Ha
BBHIYMCIIEHIE PACCTOSHMI MEXKLY ABYMsA TOUKAMH, OT TOUKH JI0 MPAMOM, OT TOUKU A0 IIOCKOCTH, MEXKIY
CKPEIIMBAIOLIMMUCS MTPSIMBIMH.

Pemarh 3a7aud HA HAXOKJICHHE TFEOMETPUYECKUX BEIMUMH 10 OOpasiaM WM aaropuTMam,
NPUMEHSsS U3BECTHbIC aHAMTHYECKUE METO/BI MPH PEIIEHNM CTAHAAPTHBIX MATEMATHHECKHX 3ajad Ha
BBHIUUCJICHHE YIJIOB MEAULYy CKPELMBAIOIIMMUCA MPAMBIMHU, MEXKIY MPAMOM W IUIOCKOCTBIO, MEHILy
IUIOCKOCTSIMU, ABYTPaHHBIX YTJIOB.

BhiumcaTh OOBEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOrPaHHMKOB (NpH3Ma, NUpamuza) c
npuMeHeHrHeM (QOPMyJl; BBIYMCIATH COOTHOLIEHMA MEXNIY IMUIOMAaAMU MOBEPXHOCTEN, O00BEMaMH
1o100HBIX MHOTOTPAHHUKOB.

OriepipoBaTh MOHATUAMU: CHUMMETPHs B NPOCTPAHCTBE, LEHTP, OCb M IUTOCKOCTH CUMMETPHH;
LIEHTP, OCh M [UIOCKOCTh CUMMETPHU (UTYPBL.

UsBnekarh, MNpeoOpasoBbiBaTh M HMHTEPHPETHPOBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprUECKUX (GUrypax, NPECTABICHHYIO Ha YEPTEKax U pUCYHKAX.

[IpuMeHATh reoMeTputeckie (HaKThl Il PELICHHs CTEPEOMETPUIECKHX 3a/ad, MPENOIaralomx
HECKOJIbKO [IArOB PEIIeH s, eCIM yCIOBHA IPUMEHEHHUs 3a/1aHbl B SBHOH dopme.

[IpuMeHATh NpOCTeiIune MPOrpaMMHbIe CPEACTBA M JNIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
TNpHU PELICHNH CTEPEOMETPUIECKUX 3aaY.

[IpUBOAMTH MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE W JKU3HM, pacro3HaBaTh
NpOSIBIEHHE 3aKOHOB FEOMETPHHU B UCKYCCTBE.

[TpUMeHATH MOMy4YeHHbIE 3HAHKA HA NPAKTUKE: aHATM3UPOBATH PEATbHBIC CUTYALH U MPUMEHATD
W3yueHHble MOHATHS B NPOLECCE MMOWCKA PELICHHA MaTeMaTH4eCKH c(OpMyTUPOBAHHON MPOOIIEMBI,
MOJEJINPOBaTh pEeaibHble CHTYallMM Ha A3bIKE T[EOMETPUM, HCCJIEN0BATh IOCTPOCHHBIC MOACIH C
HCTIONB30BAHHEM TeOMETPUYECKUX TMOHATHII M TEOpeM, amnmaparta anreOpbl; pemarb NPaKkTHIeCKHe
3a7auM, CBA3aHHbIE C HAXOXIEHUEM IT€OMETPUUCCKUX BEIUYMH.

OrepupoBath TOHATHAMM: LITHHIPHYECKAS TOBEPXHOCTb, 00pasyioulde LMIMHAPUIECKOH
[OBEPXHOCTH; IMIMHID; KOHUYECKAs IMOBEPXHOCTh, O0pasylolne KOHMYECKOH MOBEPXHOCTH, KOHYC;
cepryeckas MOBEPXHOCTb.

Pacrio3HaBath Teja BpaueHus (LIHHAD, KOHYC, cdepa U map).

OO6BACHATD CIIOCOOBI MOIYyUYEHHUs TENT BPALICHHUS.

Knaccnduumposarth B3aMMHOE PACTIONOKeHHe Chepbl U IIIOCKOCTH.

OrepyupoBaTh MOHATHSAMHU: [IAPOBOIT CErMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTa; IIAPOBOH
CJI0i, OCHOBAHHME LIAPOBOTO CJIOA, BEICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

BeluuciiaTh OOBEMBI W TUIOLI@AX TIOBEPXHOCTEH Tes BpAIUEHMsA, TIEOMETPUYECKUX Tea C
npumMeHeHneM GopmyJI.

OnepupoBath TOHATHSAMU: MHOTOrPAaHHHK, BIMCAHHEIN B c)epy M ONMCAHHBIA OKONO Chepsl;
cthepa, BOMCaHHAs B MHOTOTPAHHUMK MITH TEJIO BPALLICHHA.

BBIUKCIIATh COOTHOLIEHMS MeKIY MIOLIAIIMH TOBEPXHOCTEN 1 00bEMaMK MOTOOHBIX TEIl.

MU306paath usyuaembie GUIypbl OT PYKH U C IPUMEHEHHEM MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BBINOMHATD (BBIHOCHBIE) IUIOCKHME YEPTEXH U3 PHUCYHKOB MPOCTBIX O0BEMHBIX (UIyp: BUI CBEPXY,
cOOKy, CHU3Y; CTPOMTh CEUEHHs TEJl BPALICHHS.




HM3BaekaTh, MHTEPOPETHPOBATH K MPeoOpa3oBbIBATh HMH(MOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpuIecKuX (purypax, npeCTaBIeHHyI0 Ha YepPTeKax U PUCYHKAX.

OneprpoBaTh MOHATHEM BEKTODP B IPOCTPAHCTBE.

BbINOHATD AEHCTBUS CIIOMKEHHMs BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
4UCII0, OOBACHATH, KAKUMHU CBOMCTBAMU OHHU 00J1aJak0T.

IpuMeHsITh MPAaBUIIO MapauiesIenuneaa.

OnepupoBaTh MOHATUSIME: EKapTOBBI KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP, MOMIYJb BEKTOPA,
PAaBEHCTBO BEKTOPOB, KOODIMHATBI BEKTOPA, Yrojl MEKAy BEKTOPAaMH, CKaIAPHOE MPOU3BEICHHE
BEKTOPOB, KOJUTHHEAPHBIC U KOMITAHAPHBIE BEKTOPEL.

HaxoauTh CyMMy BEKTOpPOB M TPOM3BEJCHME BEKTOpa Ha YHCJIO, YTOJI MEXIy BEKTOPaMH,
CKaJIipHOE TPOM3BEIEHNE, PACK/IA/BIBATH BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBath IIOCKOCTh YPABHEHHEM B IEKapPTOBOI CHCTEME KOOPIUHAT.

[IpuMeHsTh reomMeTprdeckie (GakTsl UL PEIIEHNs CTEPEOMETPUYECKUX 3a/1ay, MPEANOKararolux
HECKOJIbKO 1IArOB PELIEHHMs, eCJTH YCIIOBUS MPUMEHEHUS 3a/laHbl B ABHOM (opme.

Peruars npocTeiiie reoOMeTpUYeCKUe 3aJa4i Ha IPMMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/A.

Peruarh 3aJaui Ha J0KA3aTeIbCTBO MATEMATHUECKMX OTHOLIEHNH 1 HAXOXK/IEHHE TeOMETPHYECKIX
BEJIMUMH 110 00pasiam WM ajropuT™MaM, MPUMEHsAS W3BECTHbIE METOZB!I NPU PEIIEHHH CTAHAAPTHBIX
MaTeMaTHYeCKUX 3aad.

[IpUMeHATb MPOCTEHIIIE MPOrpaMMHbIE CPEACTBA M IEKTPOHHO-KOMMYHMKALIMOHHEIE CHCTEMEI
P PELIeHNH CTEPEOMETPUUECKUX 3a1aY.

[IpMBOAMTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE M JKU3HH, PACIO3HABATH
NpOSIBJIEHHE 3aKOHOB [€OMETPUH B HCKYCCTBE.

[IpuMeHATH TIOTyYeHHbIE 3HAHKS Ha MPAKTUKE: aHAIN3UPOBATh PeaIbHbIe CUTYallH U MPHMEHATH
M3ydeHHbIE TOHATUS B IMpPOLECCE MOKMCKA PElIeHMs MaTeMaTHYeCKd C(OpMYIMPOBAHHOM MPOOIEMBI,
MOZIENMPOBATh peaibHble CHUTYallM¥ Ha S3bIKE IE€OMETPHH, MCCIIEOBaTh MOCTPOEHHBIE MOJENU C
HCIIOJIb30BAHMEM T'€OMETPHUUYECKMX IMOHATUM W TeopeM, ammapara ajireOpbl; pemaTbh NpakTUYeCKUe
3aa4M, CBI3aHHBIE C HAXOKJIEHHEM I'eOMETPUYECKHUX BETUUHH.

COAEPXAHUE KYPCA
Pazpen 1.
[ToBTOpEHUE MJIAHUMETPHUH (4 yaca)

Tpeyronapauku. Buabl TpeyronsHukoB. CyMma yriioB TpeyrojipHuka. CBOHCTBA yIioB
napajyiesorpaMma, npsiMoyrojibHUKa, poM0a, kBagpata, Tpanenuu. [Ipusnaku paBeHcTBa
TPEYTOJbHUKOB, B TOM YHCJIE U NPSMOYTOJIbHBIX. JIMaroHanu v BEICOTHI B 9 mapajienorpamme,
pombe, npsIMOYToJIbHUKE, KBaapaTe, Tpaneuun. CpeaHss JMHUS Tpaneuuu. Brnucanusie u
OMMCAHHBIE OKPYKHOCTH AJISl TPEYTOIHUKOB, YETBIPEXYTOJIbHUKOB, TPABIIBHBIX
MHOTOYTOJILHUKOB. Tpuronomerpuyeckue GyHKIUU OCTPOrO yriia B MPSIMOYTOJIBHOM
TpeyrojbHuke. OnpesieneHne CuHyca, KOCHHYyca, TAHT€HCa OCTPOTO YIJia MPSIMOYTOJIBHOTO
TpeyroiabHuka. Teopema [Tudaropa. Teopema, oOparHas Teopeme [ludaropa. 3HaueHus cuHyca,
KOCHUHYCA, TAHT€HCA MJIs1 YTJIOB 300, 450, 60°. BeIumCIICHNE 3IEMEHTOB TPEYTOJILHUKOB C
HCIOJIb30BAHMEM TPUTOHOMETPHUECKUX COOTHOMIEHUH. [Tnomane napamnenorpamma. [lnomans
npsimoyroibHuka. [Tnomans pomoba. [lnomans kBagpara. [Tnomaas Tpaneuu. [Tnomanb
TpeyroibHuKa. [lnomans MHOrOyrojabpHUKa.




Pasnen 2. [Ipsmbie 1 niockocTy B mpoctpascTse (18 4acoB)

B3anmHoe pacmosioskeHie psSMBIX B IPOCTPAHCTBE: NEPECEKAIOLIHECS], TTapaJICIbHbIE U
CKPCLUMBAOIHECS NPSMBIC. [1apajielbHOCT NPAMBIX U [I0CKOCTEH B IPOCTPAHCTBE:
[1apaJIIC/IbHBIC NIPAMBIC B IPOCTPAHCTBE, N1APA/LIETBHOCTD TPEX MIPAMBIX, HAPAILIELHOCTD
IPAMOH M IIIOCKOCTH. YTJIBI ¢ COHAMPABICHHBIMH CTOPOHAMH, YrOJ1 MEKIY MPSIMBIMH B
MPOCTPAHCTBE. [1apajiiebHOCTh MI0CKOCTE!: NapaliebHbie MIOCKOCTH, CBOHCTBA
NapajlICIEHEIX TI0CKOCTEH. [IpocTeiiiune npocTpaHCTBeHHbIE (DUTIYpBI HA TIOCKOCTH: TEeTpasp,
Ky0, napannesenumnes, HoCTPOEHHE CeUCHHH. [leprien Ky IIpHOCTE . IPAMOIA U MITOCKOCTH:
NEPHICHIUKYIISPHBIE NPSMbIC B IPOCTPAHCTBE, MPSMBIE NAPAIETbHbIE U TCPIEHAUKYISPHEIE K
[I0CKOCTH, MPH3HAK MEPICHAUKY IAPHOCTH IPAMOH 1 MIIOCKOCTH, TEOPEMA O IIPAMO
NEPHCHMKYIAPHOH MIIOCKOCTH. YTIbl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOi 1 IIOCKOCTEIO,
ABYTPAHHBIH YTOJL, TMHEHHBIH YTOJl ABYTPAHHOrO yIia. [MepnienauKysIp ¥ HAKJIOHHBIE:
PACcCTOSHUC OT TOUKH 10 IIOCKOCTH, PACCTOSIHUE OT MPAMOM JI0 IIIOCKOCTH, TIPOEKIHUS uryps
Ha II0CKOCT. [IepreH MKy ISpHOCT MIIOCKOCTEH: MPH3HAK NEPIEHUKYIAPHOCTH JBYX
I0CKOCTEH. Teopema 0 TPEX mepreHmKyIapax.

Paszen 3. Muororpannuku (12 yacos)

[IoHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHUKA, BBITYKIIBIE U HEBBITYKJIbIE
MHOTOTrPaHHUKH, pa3sBEPTKa MHOrOrpanHuka. [Ipu3ma: n-yrosHas npusma, TPaHHA U OCHOBAHMS
TPU3SMBL, IIpAMast 1 HaKJIOHHas NPU3MbI, OOKOBAsl U TOJIHAS TOBEPXHOCTE IIPU3MBI.
[Tapannenenunen, npsMoyrobHbIi apaIeeNnuIe i ero CBOHCTRA. [Tupamuna: n-yronsHas
[THpamMu/a, rpaHi ¥ OCHOBAHME NHPAMU/IbL, GOKOBAsI H MOJIHAS TOBEPXHOCTE NHApaMUJIB,
NpaBUJIbHAL U yCCUCHHAs NHPaMU/IA. DIEMEHTEI IPU3MBI U THPAMHIBL. ITpaBumnbHbIE
MHOTOTPaHHUKH: IOHSTHE NPABUILHOIO MHOTOT PAHHKKA, TPABHIIbHAS [pU3Ma U IpaBUIbHAS
IMpaMu/ia, NPAaBUJIbHAS TPEYTObHAsS MUPAMHU/IA U IPABHIIbHbIN TeTpasap, Ky6. [Ipencrasnenue
O MpaBUJIbHBIX MHOTOIDAHHMKAX: OKTa’3/p, IOAEKAdAP U ukocasnp. Ceuenus IIPU3MBI U
MPaMUJIEL. BEIYHCIIEHHE 97IEMEHTOB MHOTOTPaHHUKOB: pEOpa, maronany, yrier. Ilnomans
OOKOBOI1 TOBEPXHOCTH U MONHO TIOBEPXHOCTH NMPAMOI MPU3MBI, IIOA b OCHOBAHHIA, TeopemMa
0 GOKOBO# MOBEPXHOCTH MPAMO# pu3MsL. [110mans GoKoBOi NOBEPXHOCTHU U IIOBEPXHOCTH
PABUJIHON ITHPAMH/IbL, TEOPEMA O IIOMAIN YCEUEHHOM nupamuel [Tonsitue 06 06béMe.
O6bém nupamuasl, npusmel. [10106HbIE Tena B npocTpaHcTBe. COOTHOIICHHS MEKTY
[I0MAAAMU OBEPXHOCTEHR, 00BEMAMU MOA0OHBIX TE.




NOYPOYHOE IIJIAHUPOBAHHUE

ITo Ilo
wiany | dakry
1 01.09 TpeyronbHuKH
2| 08.09. [TponopunoHaNbHOCTE OTPE3KOB | mtomanei. [logobue
3| 15.09. YeTrIpexyrobHUKA
4| 22.09. I[IpaBuIbHbBIE MHOTOYTOJILHUKH
5| 29.09 [lepecekaroiuuecs, napae/bHble 1 CKPELIMBAIOLIMECS MPIMbIE B
IPOCTPAHCTBE
6| 06.10. [TapannensHOCTh MPSIMOIL M IIIOCKOCTH
7 13.10. [TapannensHOCTh MIOCKOCTEN
8| 20.10. [TapaniensHOCTh MI0CKOCTEH
9| 10.11. [IpsAMOyTrobHEIN Napanienenunes
10| 17.11. Terpasap
11| 24.11. [IpakTryeckas pabota. [TocTpoeHne cevueHuit MHOrOrpaHHUKOB
12 | 01.12. [TepnieHAUKYISIPHOCTD MPSIMOM ¥ MIIOCKOCTH
T13] 08.12. [IeprneHaAuKyISPHOCTD MPSIMOIi U MIJIOCKOCTH
14 | 15.12. YTJIbI MEKAY IPSIMOU M TIIOCKOCTBIO
15| 22.12 VYTiIBl MEXKY NPSIMO# U TIOCKOCTBIO
16 | 29.12 [IpoBepounas padora
17| 12.01. [TepnenauKysip 1 HaKJIOHHAS K IUIOCKOCTH
18 | 19.01. ITeprieH MKy IIp U HAKJIOHHAS K [UIOCKOCTH
19| 26.01 JBYrpaHHbIH yroJ1, TUHEHHBINA yron ABYrPaHHOroO yIia
2 02.02 JByrpaHHbIi yron, TMHEHHBIA yroJ ABYTPaHHOTO yria
21| 09.02. [TepnieH IMKyASIPHOCTE MIOCKOCTEH
22| 16.02. Teopema o Tpex nepreHuKysipax
23 | 02.03 MHuororpannuku. [Tpu3ma
24 | 16.03. Mmuororpannuku. [Tpu3ma
25| 23.03 Muororpannuku. [Tupamuaa
26 | 06.04. Muororpannuku. [Tupamuga
27 | 13.04. ITpaktuyeckas paboTa. «Pa3BepTK MHOrOrpaHHHUKOBY
28 | 20.04 O0GbeMbl MHOTOTpaHHUKOB. [Tpu3ma
29 | 27.04. OOGbeMbI MHOTOTPaHHHUKOB. [Ipu3Ma
30 | 04.05. OGBeMBbI MHOTOIpaHHUKOB. [TupamMua
31| 18.05. OO6beMbl MHOTOTpaHHUKOB. [Tupamuia
32| 25.05. [TotoGHEIE TENa B MPOCTPAHCTBE
33 [TpoBepounas padora
34 Hrorosoe 3anaTHE N0 000GIIEHHMIO U CHCTEMATH3AMMH 3HAHUH 32
Kypc
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7 ['eomeTpus
7.1 durypsl Ha MIOCKOCTH
72 TIpAMble u IUIOCKOCTH B IPOCTpAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena n NOBEPXHOCTH BpAICHUS
7.5 KoopauHatsl U BEKTOPbI
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