rocyiapcTBeHHoe 01/1KeTHOe 001eo0pa3oBaTenbHOe yupe:xkaeHue Camapckoi o0acTu
cpeaHsisi 00meo0pa3oBaTebHas MIKOJIA I1.T.T. MexKIypeuyeHCK MYHUIIUIIAJBLHOI0 paioHa

Coizpanckuii Camapckoii o0s1acTn

PACCMOTPEHA I[TPOBEPEHA YTBEPXJIEHA
Ha 3acenanur MO yuuteneit 3aMecTUTENb Hupextop 'OY COIII n.r.T.
€CTECTBEHHO MaTeMaTU4YECKOI 0 nupexkropa no YBP MexnypedeHck
LUKJIA
ITpencenarens MO
Komnuesa 1.D. JlemeBa E.T". [Tanmomuukosa B.B.
ITpoToxos Nel ITpuxaz Ne218-o1 [Ipuka3 Ne 218-o1
ot 22. 08. 2023 r. ot 22. 08. 2023 r. ot 22. 08. 2023 r.

C=RU, O=I'bOY COW nrr
MexaypeyeHck,
CN=LllanowHunkoBa Bepa
BnagnmupoBHa,
E=m_rech_sch@samara.edu.ru

l \ 009b830ac602927742
2023.08.22 14:50:57+04'00
PABOYASI IPOTPAMMA

yueOHoro npeamera «MaremaTuka»
«I'eomeTpus» (0a30BbIi YPOBEHDb)

st ooyuarommxcest 10 — 11 xmaccoB

I.r.17. MexaypedeHck, 2023 r.



HHOACHUTEJBbHASA 3AIIUCKA

PaGouas mporpamma ydedHOTrO Kypca «l'eomerpusi» 6a30Boro ypoBHs mjist oOydarommxcst 10 —
11 knaccoB pa3zpaborana Ha ocHoBe DenepanibHOr0 rocy1apcTBEHHOI0 00pa30BaTEIBLHOIO CTaHAApTa
cpenHero o0mero oopa3oBaHus, ¢ YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHIA, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAAULIUNA POCCHICKOr0o oOpazoBaHus. Peanmmzaiius mporpaMMsl
obecrnednBaeT OBIAJICHUE KIIOYCBBIMUA KOMIICTCHIIUSIMH, COCTABIISIFOIIMMU OCHOBY JIJIsS CAMOPAa3BUTHS
U HETPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH 00 yJarOIIAXCSL.

OEJIN U3YYEHUA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETpUM Ha YpOBHE cpenHero oOmero o0pa3oBaHus
00yCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METAIIPEIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OO0y4YEHHUS
reOMETPHH B HAIIPABJICHUM JIMYHOCTHOTO pa3BUTHs oOyuaromuxcs, GopMUpoBaHUs (YHKIHOHAIBHOM
MaTeMaTHYECKOW TPaMOTHOCTH, M3y4YCHHS IPYIHX Y4eOHBIX AMCUUIUIMH. PazButHe y oOydarommxcs
NPaBWIBHBIX TPEICTABICHUH O CYIIHOCTH U TPOUCXOXKICHHH TE€OMETPUYECKHX aOCTpakiuii,
COOTHOIIIEHUH PEaJIbHOTO U HICAIBHOrO, XapaKTepe OTPaKECHUs MATEMaTUYECKOM HAayKOW SIBICHUU U
IPOIIECCOB PEAJbHOrO MHpa, MECT€ TEOMETPHH B CHCTEME HayK M pPOJIH MaTeMaTHYECKOTO
MOJICJIUPOBAaHMS. B HAay4YHOM I[IO3HAHMM W B IPaKTHKE CIIOCOOCTBYET (POPMUPOBAHMIO HAY4YHOTO
MHUPOBO33pEHUs ydalluXcs, a TaKXkKe KauecTB MBbIIICHUs, HEOOXOAMMBIX [UId aJanTaluu B
COBPEMEHHOM OOILIECTBE.

['eomerpuss sBiseTcss OAHMM M3 0a30BBIX NPEIMETOB HA YPOBHE CpeIHEro oOuIero
o0pa3zoBaHMs, TaK Kak 00E€CIEeUnBaeT BO3MOKHOCTh M3YUEHHs KaK JUCHUIUIMH €CTECTBEHHO-HAYIHOU
HAINPaBJICHHOCTH, TaK ¥ TYMaHUTaPHOM.

Jlornueckoe MplluieHHe, (HOpMHUPYEMOE MPU U3YyUEHUH OOY4YAIOMIMMMCS MOHATUHHBIX OCHOB
T€OMETPHH U TOCTPOSHHH IETOYKH JIOTUYECKHX YTBEPKACHUH B XOJ€ PEIICHHS T€OMETPHYECKUX
3aJa4, yMEHHE BBIIBUraTh U ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO UCMONb3YIOTCS MPH PELICHUH
3aJ]a4 €CTeCTBEHHO-HAayYHOI'O IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHne OpUeHTHPOBAThCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYI POJb BO BCEX 001acTAX
JesTeNbHOCTH uenoBeka. OpHeHTalMs dYeJoBeKa BO BPEMEHHM M IPOCTPAHCTBE — HEOOXOIUMOe
YCJIOBHE €ro COIMAIbHOIO ObITHA, (opMa OTPaXKEHUs OKPY)KAIOLIEr0 MHpPA, YCIOBHE YCIEIIHOTO
MO3HAHUS M aKTHBHOTO INpeoOpa3oBaHus JercTBUTENbHOCTH. OnepupoBaHWE TPOCTPAHCTBEHHBIMH
oOpazaMu OOBEIMHSAET pa3Hble BUABI y4eOHOW W TPYIOBOH NEATETBHOCTH, SBISETCS OJHUM U3
npoQeCcCHOHATBHO BaXHBIX KayeCTB, MOITOMY aKTyallbHa 3ajada (opMHUpOBaHUS Yy OOydYarOMIUXCS
MPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3sHOBHIHOCTH OOPAa3HOTO MBIINUICHUS! — CYIIECTBEHHOTO
KOMITIOHEHTA B MMOJTOTOBKE K MPAKTUYECKOM JEATEIbHOCTH 10 MHOTUM HalpaBJICHUSIM.

Llens ocBoeHust mporpamMmbl yueOHoro kypca «I'eomerpusi» Ha 6a30BOM YpOBHE OOy4eHHS —
o0meoOpa3oBaTelbHOE W OOIIEKYJIbTYpHOE pa3BUTHE OOydalolmuxcs yepe3  obecreueHue
BO3MOXXHOCTH MNPUOOPETEHUs] U HCIOJIB30BaHHUS CHUCTEMAaTHUECKUX T'€OMETPHUUECKUX 3HAaHUH U
NEeWCTBUH, CcrenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIODKEHUS 00pa3oBaHHS IO
CTIEIMAILHOCTSIM, HE CBSI3aHHBIM C TIPUKJIaTHBIM MCIIOJIb30BAaHHEM T€OMETPHH.

[TporpamMa 1o TeomeTpun Ha 0a30BOM YpOBHE INpenHa3HAdeHa JUIsi OOYYaIOIIUXCS CpeaHeH
IIKOJIBI, HE UCIBITBIBABIINX 3HAYHTENBHBIX 3aTPYJAHEHUI Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHusl.
Takum oOpa3om, oOyuaromuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYecKHe



YMEHUsI, CBSI3aHHbIE CO CHEIM(UKON TeoMEeTpuM M HEOOXOJUMbIE A JKU3HM B COBPEMEHHOM
obmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh HM3YUHUTh T'€OMETpHUIO Oosiee TIyOOKO, e€clid B
JanbHEeWIIeM BO3HMKHET HEOOXOOUMOCTh B TE€OMETPUYECKMX 3HAHMSIX B MpodeccuoHanbHON
NesITeNbHOCTH.

JlocTuKeHHe LeNu OCBOEHHs MporpaMMbl OOECHEUMBAECTCS PEIIEHHUEM COOTBETCTBYHOIIUX
3agad. [IpuopureTHBIMHE 3aJadaMu OCBoeHHUs! Kypca «['eomerpum» Ha 0azoBoM ypoBHe B 10—11
KJ1accax sBISIOTCS:

e (GopMHpOBaHUE MPEJICTABICHHS O TEOMETPUH KaK 4YaCTH MUPOBOM KYJIBTYpBl M OCO3HAHUE €€
B3aMMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (hopMHpOBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJaX BpAIIECHHUS KaK O BaKHEHIIMX
MaTeMaTHYECKUX MOJIENAX, MO3BOJISIOUIMX OMHUCHIBATh W HM3y4aTh DPa3HbIC SBICHHUS OKPYKAIOLIETO
MUpA;

e (opMHpOBaHHME YMEHHs PACIO3HABATh HAa YepTeXkKaxX, MOJCIAX MU B PEATBHOM MHUPE
MHOT'OIPaHHUKHU U TeJla BPALCHUS;

e OBJAJIEHHWE METOJAaMH  pEUICHUS 3aJad Ha [OCTPOCHHS HAa  HM300paKECHUSX
POCTPaHCTBEHHBIX (HUryp;

e (GopMHpPOBAHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU HMOHATUSMH O MHOTOTPAHHHUKAX U TeJax
BpAlleHUs] U UX OCHOBHBIMHU CBOMCTBaMU,

e OBJAJICHHE AaJNTOPUTMAMHU PEUICHHS OCHOBHBIX THIIOB 331a4; (OPMHPOBAHUE YMEHUS
IPOBOJUTH HECJIOXKHBIE OKa3aTeIbHbIC PACCYKJEHUS B XOJ€ pEIIeHHUs] CTEPEOMETPUUYECKUX 3a/ad U
3a7a4 C MPAKTUYECKUM COJICPIKAHHEM;

® pa3BUTHE  UHTEJUIEKTYalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  0Oydaromuxcs,
[I03HABATEJIbHOW aKTUBHOCTH, CCIIEI0BATENbCKIX YMEHUH, KpUTUYHOCTH MBILIICHHS;

e (¢opmupoBaHne (QYHKIHMOHAIBHOW TPAMOTHOCTH, pEJIEBAHTHOW TE€OMETPHH: YMEHHUE
pacro3HaBaTh HPOSIBIECHUS] I'€OMETPUUECKUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KM3HEHHBIX CHUTYAIlMSIX W NPU U3YYCHHH APYrUX Y4EOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M
3aKOHOMEpPHOCTEH, (OPMYITHPOBATh MX Ha SI3BIKE TEOMETPHUH M CO37[aBaTh T€OMETPUYECKHE MOJEIH,
NPUMEHITh OCBOCHHBIN T€OMETPUYECKHA amnmapaT JUIsl pelIeHus MPaKTHKO-OPUEHTHPOBAHHBIX 337134,
MHTEPIPETHPOBATH M OIICHUBATH MMOJYICHHBIC PE3YIIbTATHI.

OTnuunTeNbHOW OCOOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B
Hayaje ero M3ydeHHs 3ajay, pellaeMblX Ha YpPOBHE HHTYMTHUBHOIO IO3HAHUS, M ONpPEAeTEHHBIM
o0pa3oM opraHM3oBaHHass pa0oTa HaJ HUMH, 4YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTUHYECKOTO U
IPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYIUPYET MPOTEKaHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJTbHEUIIEMY U3YYEHHUIO TPEAMETA.

[lpenmourenne OTHAETCA  HATNISAIHO-KOHCTPYKTUBHOMY METONy OOydeHHs, TO €cTb
TEOPETHYECKHE 3HaHUS WMEIT B CBOCH OCHOBE UYBCTBEHHOCTh IPEIMETHO-TIPAKTHUECKON
JeSTeTbHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX TPEACTABICHUN Yy yJalmIMXcs B Kypce CTEPEOMETpUH
NPOBOJIUTCA 3a CYET pelIeHus 337ad Ha CO3JaHMe IPOCTPAHCTBEHHBIX O0Opa3oB W 3ajady Ha
ONlEpUpOBaHNE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3maHue oOpaza MPOBOIUTCS C OMNOPOH Ha
HAIJIAIHOCTh, @ ONEPUpPOBAaHUE OOpPa3OoM — B YCIOBMSIX OTBJICYEHHUS OT HAIJIIHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOJAHOTO COJICPKAHUS.

OcHOBHBIE copepkarenbHble JMHUM  Kypca  «[eomerpum» B 10-11  kmjaccax:
«MHororpanaukny, «[IpsMbple W TIIOCKOCTH B TpoCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJAWHATHI B MPOCTpaHCTBE». POPMHUPOBAHUE JIOTHYECKUX YMEHUH pacmpenenseTcss He TOJIbKO IO
COJIep>KaTeNIbHBIM JIMHUSAM, HO U 110 roj1aM 00y4eHHUsl Ha YPOBHE CpeIHEro o0uiero oopa3oBaHusl.



Copneprxanne 00pazoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJbTaTaM OCBOCHHUS pabodeii
IpOTPaMMBI, paclpeAeIEHHBIM MO TojaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOOBI
OBJaJICHUE TE€OMETPUYECKUMH MOHSATHAMH W HaBBIKAMH OCYIIECTBISUIOCH IIOCIEIOBATEIBHO H
MOCTYIIATeNbHO, C COOMIOICHNEM MPHUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKIIOYAINCH B
OOIIyI0 CUCTEMY F€OMETPHYECKUX NPEICTABICHUI 00yJalomuXcs, pacmpss 1 yriayomss e€, oopa3ys
NPOYHBIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpuun otBogutcs 2 4yaca B Henenmo B 10 kiacce m 1 wac B Hegemo B 11
KJ1acce, BCero 3a jiBa roga o0yyenus - 102 yyeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ JIOCKOCTH B POCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IVIOCKOCTh, IpocTpaHcTBo. [lonsTre 06
aKCUOMATUYECKOM IOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U CIEACTBUSI U3 HUX.

B3aumHoe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIUECS, IapaJlIeNIbHbIE U
CKpeluBarolyecs npsamele. [lapamienbHOCTh OpSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaljielbHbIE
IpsIMblE B MPOCTPAHCTBE; MAPAJUIENbHOCTh TPEX MPSAMBIX; NApauIeIbHOCTh HPSIMONM M IUIOCKOCTH.
VYTIibl ¢ COHanpaBiIE€HHBIMU CTOPOHAaMHM; YroJl MEXAy HpsMbIMH B mpoctpaHcTBe. [lapamnenbHocTh
IUIOCKOCTEH: MapajieNbHble IJIOCKOCTH; CBOMCTBA MapajuleNibHbIX IUIocKocTed. IIpocteimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IUIOCKOCTHU: TETPadIp, KyO, napaijiesenue]]; TOCTPOSHUE CEUCHU.

[lepneHANKYIAPHOCTh MPAMOW M IJIOCKOCTH: IEPIEHIUKYISPHbIE MPSIMble B MPOCTPAHCTBE,
IpsIMble AapaJUIEIbHbIE U MEPIEHIUKYIISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH MPSMOH U
IUIOCKOCTH, TE€OpEMa O MPSAMOM MEPHEHAMKYIIPHON IIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIOJI MEXKIY
OpsIMOM M TUIOCKOCTBIO; JABYTPAHHBIA YTOJ, JIMHEMHBIA Yroia AByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKHU /10 IJIOCKOCTH, PACCTOSHUE OT MPSMOM /10 MJIOCKOCTH, MPOEKLUs
¢burypbl Ha IUIOCKOCTh. [lepneHIUKYISIPHOCTh IIOCKOCTEH: MpPU3HAK MEPHEHINKYASIPHOCTH JIBYX
mwiockocreil. Teopema 0 TpEX MEepIEeHIUKYISIPAX.

MHOTOrpaHHUKH

[loHsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE M HEBBIIYKIIbIE
MHOTOI'PAaHHMKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yroiapHas npusma; I'paHM M OCHOBAaHMS
MPU3MBL; MIpsiMasi U HAKJIOHHAS MPU3MBbI, OOKOBas M MOJHAsl MOBEPXHOCTh Mpu3Mel. [lapannenenunen,
NpSIMOYTOJIBHBIM TMapaienenunen U ero cpoictBa. [lupammpa: N-yrosibHas nupamuaa, T'paHd U
OCHOBaHHE NHpaMuJbl; OOKOBas M TMOJHAs MOBEPXHOCTh MHUPAMUABI; IpaBWIbHAs U Yyceu€HHas
NUpaMuja. DJIEMEHThl MPU3Mbl U NUpaMubl. [IpaBuiibHbBIE MHOTOTPAHHUKH: MOHSATHE MPaBUIBHOTIO
MHOTrOrpaHHMKa; MpaBWiIbHAs MpU3Ma U MpaBWIbHAs NMUpaMHIa; NpaBUiIbHAsl TPEYrojbHas MUpaMuaa
U NIpaBUJIbHBIN TeTpasap; KyO. [IpencTaBnenne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3/p, 0JEKadIp
n ukocadap. CeueHust NpU3Mbl U MUPAMHUIBL.

CuMMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, INPAMOH, IUIOCKOCTH.
DJeMEeHThl CHMMETPUHU B MMpaMUAax, Mapajjiesenurnenax, NpaBUuibHbIX MHOTOIPaHHUKAX.

Brruucnenne »j€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHaynu, yribl. [lnomans OOKOBOM
MOBEPXHOCTU U MOJHOW MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOIIAb OCHOBAaHUM, TeopemMa O OOKOBOM
MOBEPXHOCTU NpsAMON mpusMbl. [lnomans OOKOBOM MMOBEPXHOCTM M TMOBEPXHOCTH NPaBUIbHON
MUPAMUJIBI, TeOpeMa O IUIomaau yced€HHol nupamuiabl. [lonstue o6 o0véme. OOBEM muUpamMujibl,
MIPU3MBL.

[TonoGuble Tenma B mpocTtpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAIASIMH IOBEPXHOCTEH,
00bEMaMU 1OT00HBIX Tel.

11 KUIACC

Tesa Bpamenust
[{unuaapuyeckass MOBEPXHOCTh, OOpa3ylollue IMIMHIPUYECKOH TMOBEPXHOCTH, OCh
WIMHIPUYECKON MOBEpXHOCTU. [IumuHAp: ocHOBaHUS M OOKOBasl MOBEPXHOCTh, 00Opa3yromas u OcCh,



I0Maas> OOKOBOM M TIOJIHOM TTOBEPXHOCTH.

Konnueckass mOBEpXHOCTb, 0Opa3yolye KOHHYECKOH IIOBEPXHOCTH, OCb M BEpIIUHA
KOHMYeCcKOoi noBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, 00pasyolias U OCh; IUIONMaab OOKOBOW U
MOJHON TOBEPXHOCTH. YCEUYEHHBIM KOHYC. oOpasylomme M BBICOTAa; OCHOBAaHUS M OOKOBas
MIOBEPXHOCTb.

Chepa wm map: wneHrp, paaumyc, AMAMETP; IUIOIAAb IOBEPXHOCTH c¢epbl. B3aumuoe
pacronoxxeHue cepsl U MIOCKOCTH; KacaTeJdbHas IIIOCKOCTh K cdepe; mIoaas cepsl.

N300pakeHne Tea BpalleHus Ha III0CKOCTU. Pa3BEépTKa IMIMHIpA U KOHYCA.

KomOuHanuu Ten BpalieHuss © MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHMCAHHBIA OKOJIO CQepsl;
cdepa, BIIMCAHHAs B MHOTOI'PAHHUK, WU TEJIO BPAILEHHS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napansienenuneaa u ciaeacTsus u3 He€. O0bEM LuIMHIpa, KoHyca. O0BEM 11apa U IIOMaab CQepsl.

[Tono6Guble Tena B mnpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAASMU IOBEPXHOCTEH,
00bEMaMu MOTOOHBIX TEdI.

Ceuenus nwmHapa (MapauielibHO U NEPICHUKYISIPHO OCH), CeUeHHs KOHYca (IapajuieibHOe
OCHOBAHHMIO U NMPOXOJIAIIEE Yepe3 BEPIIMHY), CCUSHHS Iapa.

BeKTopbI M KOOPAUHATHI B IPOCTPAHCTBE
Bekrop Ha mutockoctd ¥ B mpocTpaHcTBe. CJIO0XKEHHWE W BBIYMTAHHE BEKTOPOB. Y MHOXXCHHE

BEKTOpa Ha 4uciao. PasnmoxkeHue BekTOopa IO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuno
napajuiejenunena. Pemenne 3aznay, CBS3aHHBIX C NPUMEHEHUEM IPAaBWI JEHCTBUH C BEKTOPAMH.
[IpssMoyrosibHasE cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHartel BekTopa. IIpocreimue 3axaun B
KOOpAMHATax. Yroja Mexay Bekropamu. CKalsipHOEe NpOM3BEACHHE BEKTOPOB. BbruncieHue yrios
MEXIy NPSIMBIMU U IIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PELIEHUU I'€OMETPUYECKUX

3aaad.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MpPOrpaMMbl YydeOHOro mpenmera «MaremaTuka»
XapaKTepU3YOTC:

I'paxnanckoe Bocnuranue:

c(OpPMUPOBAHHOCTHIO ~ TPAXKAAHCKOM  MO3MIMH  O0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT0 4JIEHA POCCHUHCKOTO OOIIECTBa, MPEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPAXKIAHCKOro obmiecTBa (BHIOODHI,
OIPOCHI U Tp.), YMEHUEM B3aMMOJEHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSIMU ¥ HAa3HAYCHUEM.

IIaTpuoTruyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTHIO POCCUMCKON TPakJIaHCKOM HAECHTUYHOCTH, YBaKEHUS K IMPOLUIOMY U
HACTOALLEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSM POCCUICKUX
MaTe€MaTUKOB U POCCUICKON MAaTeMAaTHUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKEHUHN B IPYTHUX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOr0 MOBEICHHUS, CBI3aHHOIO C IPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUM HAYKH U
JESITENbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOT'O BKJIAJ1a B IOCTPOEHUE YCTOMYMBOrO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHNE:

ACTETUYECKUM OTHOLICHHMEM K MHpPY, BKIIIOYAs ICTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajJa4, pEHICHUH, PpACCYXKICHMI, BOCIHPUHUMYHBOCTBIO K MAaTeMaTHYECKHUM acleKTaM
pa3IUYHBIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMaTUYECKUE 3HAaHUS B MHTEpecax 370pPOBOIO U
Oe3omacHOro oOpasa KHM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO (310pOBOE MUTAHHE,
cOaTaHCUPOBAHHBINA PEXHUM 3aHATHH U OT/AbIXa, peryispHas (pusndeckas akKTHBHOCTB); (H3MIECKOTO
COBEpILIEHCTBOBAHUS, NP 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON €ATENBHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYJOII00US; HHTEPECOM K pa3IMYHbIM chepam
npoQecCHOHANIbHOM N1eATENIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOM M €€ NPUIIOKEHUSIMH, yMEHHEM
COBEpIIATh OCO3HAHHBIA BHIOOP Oymymieil mpodeccuu M pearn30oBbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUTaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO Ha
MPOTSKEHUHU BCEH JKHU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIIEHUM MPAKTHUUECKHUX 3a7ad
MaTeMaTHYeCKOW HaIPaBIE€HHOCTH.

IKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO  HKOJIOTUUECKOM  KYIbTYphl, TMOHMMAaHUEM BIUSHHUS  COLMAIbHO-
SKOHOMHUYECKHX IPOIECCOB HA COCTOSHHE NPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAaHUEM
rno00ajJbHOr0 XapakTepa 3KOJIOTUYECKUX MpoOiieM; OpUEeHTalMeld Ha MPUMEHEHHE MaTeMaTH4eCKUX
3HAaHUM JUIsl pelleHus 3a7ad B 00JIaCTU OKpYKaolel cpeibl, MIaHUPOBAaHUS MOCTYIKOB U OLIEHKU HX
BO3MOYKHBIX ITOCJIEICTBHUM JIJIS1 OKPYXKAIOLIEH CPEBI.

IleHHOCTH HAYYHOTO NO3HAHMSA:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA



HAyKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTEeMaTH4YeCKOW HayKH Kak cepbl UelOBEUECKOi
JEATENBHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAYMMOCTH Ul Pa3BUTUS LMBUJIM3ALMH; OBIAJCHUEM S3BIKOM
MaTEeMaTUKd M MaTeMaTU4YeCKOW KYJIbTYpOHM Kak CpEICTBOM II03HAHMS MHpPA; TOTOBHOCTBIO
OCYILECTBJIATH POCKTHYIO U UCCIIEJOBATEIBCKYIO ACATEIbHOCTh HHINBUAYaIbHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHUS HPOTrpaMMbl yuyeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS OBJIAJIEHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCliCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCBUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OCUCMBUAMU.

1) Vuueepcanvuvie noznasamenvuvle Oeticmeus, obecneuusarom ghopmuposanue 6a306b1x
KOCHUMUBHBIX NPOYecco8 o0yuaowuxcs (0ceoeHue Memoo0o8 MNO3HAHUA OKpYHcaloujeeo Mupa;
nPUMEHeHUe I02UHECKUX, UCCIe008aMeNbCKUX Onepayuil, ymeHuti pabomams ¢ uHgopmayuetr).

Ba3oBble Joruueckue J1eiicTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUN, OTHOIICHUHA MEXIYy MOHATHSAMH; (POpPMYIHpOBaTh ONpEACNCHUsl MOHSATUHN; YCTaHABIUBATh
CYLIECTBEHHbII MpHU3HAK KiIacCU(UKALMUK, OCHOBAHMS M1 OOOOIIEHUS M CPAaBHEHUS, KPUTEPUH
IIPOBOIMMOTI0 aHAIN3a;

e  BOCIPHHHMATh, (HOPMYIHPOBATH M MPeOOPa30BBIBATH CYXICHHS: YTBEPAUTEIbHBIC H
OTpHLIATENbHBIE, €AMHUYHbIC, YACTHBIC U O0IINE; YCIOBHBIC;

®  BBIABIATH MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuHs B (akrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSIX; MpeaIaraTh KPUTEPUH ISl BBISBICHUSI 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUH;

e JenaTh BBIBOABI C HCIOJIB30BAaHHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aK/IIOUEHHUH, yMO3aKIOUEHHUI 110 aHAJIOTUH;

®  [POBOJUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATHYECKHX YTBEPKACHHU (MpsMble U
OT TPOTHBHOTO), BBICTPAMBAaTh APTYMEHTAIMIO, TPUBOAWUTH TPUMEPHl U  KOHTPIPHUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE CYXKICHUS M BEIBOJIBL;

e BBIOMpaTH CMoco0 perieHUs y4eOHOW 3amaun  (CpaBHHMBATh HECKOJIBKO BapUAHTOB
pelieHus1, BBIOUpaTh Hanboee MOAXO SN ¢ YIETOM CAMOCTOSITENILHO BBIICICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBarenbckue AelicTBUSA:

®  UCMOJB30BATh BOMPOCHI KAK UCCIIEAOBATENICKUN MHCTPYMEHT MO3HAHUs; (OPMYIUPOBATh
BOTIPOCHI, (PUKCHPYIONINE NPOTUBOpEYHE, TMpOoOJIeMy, YCTaHABIMBATh MCKOMOE W  JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTH CAMOCTOATENbHO CIUIAHMPOBAHHBIM  SKCIEPUMEHT, HCCIEJI0BaHHE IO
YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OObeKTa, SBIEHUS, NPOLECcCca, BBIIBICHUIO
3aBUCUMOCTEH MEXy 00BbEKTaMu, SBICHUSIMH, IPOLIECCAMU;

®  CaMOCTOATENIbHO (OPMYIMPOBATh 00OOIIEHUSI U BBIBOJBI 10 PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOIeHNs, WCCIEeIOBaHUsA, OICHHWBAaTh JOCTOBEPHOCTb IOJYYEHHBIX pE3yJiIbTaTOB, BBIBOJOB MU
000011IeHNI];

®  TPOTHO3MPOBATH BO3MOYKHOE PAa3BHTHE MPOIIECCA, & TAKKE BBIIBUTATH TPEATIOIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanumeii:

®  BBUIBIATH AeDUIUTH HHPOPMALIUHU, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIPOC U IS



peleHus 3a1auy;

e BpIOMpaTh HHPOPMANMIO U3 HUCTOYHMKOB  pA3NUYHBIX  THIIOB, aHAJIW3UPOBATh,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUAOB U (hOPM NpE/ICTaBICHHS;

® CTPYKTYpUpOBaThb  HMH(pOpMAIMIO, HOpPeACTaBIsATh €€ B  Pa3sIUM4HbIX  (opmax,
WITIOCTPUPOBATH I'papUUECKH;

®  OLICHUBATh HAAEKHOCTH MH(OOPMAIIIH T10 CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Yuusepcanvnvie Kommynukamuensie delicmsus, 0becneyusaiom cPoOpMuUpO8aAHHOCHb
COYUATILHBIX HABBIKOB 00YUAIOUUXCS.

O0menne:

®  BOCIPHUHUMATh U (OPMYIHUPOBATH CYXIEHHS B COOTBETCTBHUHM C YCIOBUSMHU M LEISAMHU
oO0ILeHMsI; SICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NUCbMEHHBIX TEKCTaX,
JlaBaTh NOSCHEHMs [0 XOy PELIeHHUs 3a]jaul, KOMMEHTHPOBATh [TOJIyYCHHBIN pe3yibTar;

e B XoJe OOCYyXJEHHs 3aJaBaTbh BOIPOCHI IO CYILIECTBY O0OCYXIaeMOil TeMbl, MPOOJIEMBI,
pemaeMoil 3a1auyy, BBICKA3bIBATH MWJEH, HALIEJCHHbIE HA IOUCK pEIICHUS; CONOCTaBIATh CBOU
CYXKJEHHs C CYXACHUSAMH JAPYrMX YYaCTHUKOB JManora, oOHapyXWBaThb pas3jIM4Me€ MU CXOJCTBO
MO3UIIMI; B KOPPEKTHOH Gopme popMynupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHHUS;

® [PEACTaBIATh PE3yJAbTAaThl pEIIEHUs 3a/aud, SKCIEPUMEHTA, HCCIEOBaHUs, IMPOEKTa;
CaMOCTOSITENTLHO BBIOMpaATh (popMaT BBICTYIUICHHS ¢ Y4ETOM 3ajad MPE3EHTAlMd M OCOOEHHOCTEH
ayJAUTOpUH.

CorpyannuecTBo:

® [IOHMMaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M UHAWBUAYaJIbHOW PabOThHl IpHU
pelIeHu y4eOHbIX 3a/1ay; MPUHUMAThH 1I€JIb COBMECTHOM ESTEIbHOCTH, IJIAHUPOBATh OPraHU3aLII0
COBMECTHOH paboTHhI, paclpeensiTh BUABI paboT, TOrOBapuBaThCs, 00CYKIAaTh MPOLECC U PE3yabTAT
paboThI; 06001maTh MHEHHS HECKOJIBKUX JIFO/ICH;

®  Yy4acTBOBaThb B TIPYNNOBBIX (popmax paboThl (0OCYXIeHHsS, OOMEH MHEHUMH, «MO3TOBBIE
HITYPMbI» ¥ HHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C IPYrUMH
YJleHaMH KOMAaH/bl; OLIEHMBaTh KaueCTBO CBOEro BKJIaJa B OOMMH NOPOAYKT MO KPHUTEPUSM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuugaiom QopmMuposanue CMvlCI08bIX
YCMAHOBOK U JICUZHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanms:

®  COCTaBJIATH IUIaH, AJITOPUTM pELIEHUs 3aJadyM, BbIOMpaTh CIOCOO0 pemHIeHHs C Y4ETOM
UMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapUaHTHI pelIeHui ¢ yuéToM HOBOW HH(OPMaLIUH.

CaMOKOHTpPOJIb:

e  BIAJETh HAaBbIKAMU MO3HABATEIbHON pedieKCUM KaK OCO3HAHUS COBEpPUIAEMbIX JEHCTBUI
U MBICITUTEIBHBIX MPOIECCOB, UX PE3YyIbTAaTOB; BIaJeTh CIOCOOaMU CaMONPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3ysabTaTa pelieHns MaTeMaTUuecKol 3aauu;

® [pEeABUAETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IIpM PELIEHMM 3aJaud, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAaWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEMN;

e  OLEHHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBUAIM, OOBSICHATH MPUYUHBI TOCTHKEHUS
WJIM HEJIOCTHXKEHUS PEe3yJIbTaTOB AESITEIbHOCTH, HAXOUTh OIIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.



INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATHAMHU: TOUKA, IPAMas, IJIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEJCTBHSI U3 HUX IPH PELUIEHUH T'€OMETPUYECKHX
3ajau.

OnepupoBaTh NOHATUAMHU: NAPAIVUIETBHOCTD U IEPIEHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN.

Knaccugunupopars B3auMHOE pacrioyioKeHUE MPSIMbIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath MOHATUSAMM: JIBYTPAHHBIA Yrojl, TpPaHU JBYIPAHHOIO yria, pedpo JABYTPaHHOTO
yIJ1a; TMHEHHBIH yroJ IByrpaHHOro yIiia; rpajycHas Mepa JBYrpaHHOIO yIia.

OnepupoBaTh MNOHATUSAMH: MHOTOTPAHHMK, BBIIYKIJIBII M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTBl MHOTOTPaHHMKA, TPaBUJIbHBIII MHOIOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJIBI MHOTIOIPAaHHUKOB (MHpaMuja; MpPU3Ma, MPSIMOYTOJbHBIN
napajuiesIeIuIe]], Kyo).

KnaccuduuupoBatb MHOIOIpaHHUKH, BbIOWpasi OCHOBAHUS JJis KJIACCU(PUKALUU (BBITYKIbIE U
HEBBINYKJIblE MHOTOTPAaHHUKH, IPABWIbHbIE MHOTOIPAaHHMKM; HpPSMble M HAKJIOHHBIE IPU3MBI,
napasenenunesabl).

OnepupoBath NOHATHIMU: CEKYIasl JIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.

OOBSICHATH MPUHLIUIIBI IOCTPOCHUSI CEUEHUM, UCTIOIb3YsI METOJI CIIEJIOB.

Crpouth ceueHUs: MHOTOIPAaHHUKOB METOJOM CIJIEJIOB, BBIINOJHATh (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y.

PemaTh 3aaun Ha HaxXOXKAECHUE T€OMETPUUYECKUX BEJIUYMH O 00pasuaM WM alropurMam,
IPUMEHSISI U3BECTHBIE aHAIIUTUYECKUE METO/IbI IIPU PELICHUU CTaHJApTHBIX MaTeMaTHYeCKUX 3aJad Ha
BBIYHCJICHUE PACCTOSHUN MEXAY ABYMsS TOUKAMM, OT TOYKM IO NPAMOM, OT TOYKH O IIOCKOCTH,
MEXY CKPEUIUBAIOIIMMHUCS MPSIMBIMH.

Pemarp 3amaun Ha HaxXOKJIEHHE T€OMETPUYECKUX BEIMYMH MO 00pas3liaM WM ajJropuTMam,
MIPUMEHSS U3BECTHBIE aHAJTUTUYECKUE METO/IbI IIPU PEIICHNUH CTaHAAPTHBIX MaTeMaTHUECKUX 3a]1ad Ha
BBIUMCJIEHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCA MPSIMBIMU, MEXAY MPSIMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruuciste 00bEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NHpaMuga) c
NpUMEHEHneM (OpMYJ; BBIUUCIATH COOTHOIICHUS MEXIY IUIOIAJsSIMU IOBEpPXHOCTEH, oO0bEéMamu
HOJJOOHBIX MHOTOI'PAHHHUKOB.

OneprpoBaTh NOHATHAMU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH,
LEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBHI.

W3Bnekarb, NpeoOpa3oBbIBATh M MHTEPIPETUPOBATh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYEeCcKuX (PUrypax, mpeacTaBIeHHYIO Ha YepTexax U pUCYHKaX.

[Ipumenaty  reomerpuyeckue  (akTbl OIS pelIeHUuss  CTEpEeOMETPUYECKHX  3ajad,
HPEANONaralolX HECKOIBKO I1aroB PeIIeHus, €I YCIOBUs IPUMEHEHUS 33/1aHbl B IBHOW (hopMe.

IIpuMeHATh mpoCTEHIINE TPOTPpaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1au.

ITpuBOAUTH MPUMEPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJIE U KU3HH, PACIIO3HABATb
MPOsIBIICHHE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJIyYEHHBIE 3HAHUS Ha NPAKTUKE: AHAJIM3UPOBATh pEajbHbIE CUTyallud U
NPUMEHSATh U3YYEHHBIE MOHATHUS B MpoOIlecce MOUCKA PElIeHUs MaTeMaTH4ecKu CPOopMyIupOBaHHON



npoOJieMbl, MOJIETUPOBATh PEaTbHBbIC CUTYAIllMU Ha SI3bIKE T€OMETPUH, HCCIEAOBATh MOCTPOCHHBIC
MOJIETIM C HCIOJB30BAaHUEM TE€OMETPUYECKUX IMOHATHII M TeopeM, ammapara aiareOpbl; peuathb
MPAaKTHYECKHE 33]]aul, CBA3aHHbIC C HAX0XK/IEHUEM T€OMETPUUYECKUX BETUYHH.

11 KJIACC

OnepupoBaTh MOHATHAME: IMJIMHAPUYECKAsS TOBEPXHOCTh, O0Opa3ylooIlue UIHHIPHISCKON
MOBEPXHOCTH, IHUIUHJP; KOHWYECKAs MOBEPXHOCTh, 00pa3yloNue KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTbD.

Pacnio3naBats Tena BpameHus (MUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYSHHUS T BPALICHUS.

KnaccuduuupoBars B3auMHOe pacnoiokeHue chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIM CErMEHT, OCHOBAHUE CEIMEHTa, BBHICOTA CETMEHTA,
IApOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOIO CJIOA; IIAPOBOM CEKTOP.

Brruncasate 00bEMBI M TUIOMIAIM TIOBEPXHOCTEH TeNl BpPALCHUS, TEOMETPUUECKUX TEI C
npUMeHeHueM Gopmyi.

OnepupoBath MOHATHSIMH: MHOTOT'PAHHUK, BIIMCAHHBIA B c(hepy M ONMUCAHHBIA OKOJIO CQEpHI;
cdepa, BIIUCaHHAS B MHOTOTPAHHUK WIH TEJIO BPAIICHHUS.

BbIaucisTh COOTHOMICHHS] MEXTY IUTOIIAISIMUA MIOBEPXHOCTEN M 00BEMaMHU TTOTOOHBIX TEJ.

N300paxkarh wu3ydaeMmbie (QUTYphl OT PYKH M C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbIMoHATE (BBIHOCHBIE) IIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJ BPAIICHHUS.

W3Bnekars, MHTEPIPETUPOBATH U MPEOOPA3OBLIBATh HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUrypax, nmpecTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIOXKEHUSI BEKTOPOB, BEIUMTAHUS BEKTOPOB M YMHOXXEHHUSI BEKTOpa Ha
YHCIIO, 00BACHATH, KAKMMU CBOMCTBAaMM OHU 00J1aJaf0T.

[IpumeHsATh mpaBUIO NapaJJIeIEeNUIEA.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YrOJ MEXAY BEKTOPAMH, CKAISIPHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpPOB M TMPOM3BEICHHE BEKTOpAa HAa YMCIO, YTOJ MEXIY BEKTOpPamH,
CKaJISIpHOE MPOU3BENICHNE, PACKIIAABIBATh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh MIIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[Ipumensate  reomerpuyeckue  (GakThl U1 PEIICHUS  CTEPEOMETPUUYECKUX  3ajad,
MIPEANOIararInX HECKOJIBKO IIaroB PEIICHHs], €CITN YCIIOBUS MMPUMEHEHHS 3aaHbl B SBHOU (popMe.

Pemate mnpocreiiimne reoMeTpuUUecKHe 3aJadud Ha TPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO
MeTo/1a.

Pemate 3amaum  Ha J0Ka3aTe€NbCTBO MATEMAaTHMUYECKUX OTHOIIEHUM M HAXOXKACHHE
TE€OMETPUYECKUX BEIMYMH MO o0pa3laM WM alroputMaMm, MPUMEHSS H3BECTHBIE METOABl TpHU
pELIeHNH CTaHIapTHBIX MaTEMaTUYECKHX 3a]1ay.

[IpumeHnsaTs mpocTeilue MNporpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI NP PEIICHUH CTEPEOMETPUUECKUX 3a/1ad.

[IpuBOANTH TPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B MPHUPOJC W KU3HHU, PACIIO3HABATH



MPOsIBJICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh mMONy4YEHHbIE 3HAHUS Ha TMPAKTUKE: AHAIU3UPOBATh pealibHble CHUTYallud |
NPUMEHATh U3yYCHHbIE MOHATHS B IPOIECCE MOKMCKA PEUICHUs MAaTeMaTHYeCKd c(HOpMYIHMpOBAHHOM
npoOJIeMbl, MOJICIUPOBATh PEATbHBIE CHUTYallMd Ha SI3bIKE T'€OMETPHHM, HCCIEeN0BAaTh MOCTPOCHHBIC
MOJICJIN C HCIIOJIb30BAHUEM T'€OMETPHUYECKUX IOHATUH M TEOpeM, ammapara aiareOphl; pemarb
MPaKTHYECKHE 3a1auu, CBSI3aHHbIE c HaX0XKJIEHUEM reOMETPUUYECKUX BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIIACC
N HaumeHoBaHHe Koun4yecTBo 4acos DJIEeKTPOHHBbIE CnmcoK UTOTrOBBIX IJIAHMPYEMBIX Cnoco0 oueHKH UTOrOBbIX
[1]
/ pa3/iesioB U TeM Kountpo |IIpakTn (undpoBbIe) pe3yIbTaTOB ¢ YKa3aHHEM ITAloB X IVIAHUPYEMBIX pe3yJbTAaTOB
n/n Bcero
NPOrpaMMsl JbHBbIE | YecKue |00pa3oBaTe/bHbIE (¢popmupoBanus
padoThl | paboThI pecypcbl
OneprpoBaTh NOHATUSAMU. TOUKA, IPSIMa, CamocTosTenbHas padora,
TUIOCKOCTb. npoBepodHast padoTa, MaTeMaTHIESCKHUH
Beenenue B https://resh.edu.ru/ POBEP P ’ .
1 10 [IprMeHSTh aKCHOMBI CTEPEOMETPHH U JUKTAHT, TEPMUHOIOTHYECKUI IUKTAHT,
CTEPEOMETPHUIO .
CIICJICTBUS U3 HUX NPH PEIICHUN 3a4eT, yCTHBIA OTBET
reOMETPUUYCCKUX 3a/1au.
OnepupoBaTh NOHATUSAMHU. apajuiedbHOCTs | KoHTpomnbHas paboTa
[IpsiMble U IIOCKOCTH B pHp _ P P p ’
NPSMBIX U TNIOCKOCTEH. caMocTosITeNbHast paboTa, MpOBEpOYHAs
MPOCTPAHCTBE. https://resh.edu.ru/ .
2 12 1 KnaccudummpoBaTs B3anMHOE pacriosioKeHue |paboTa, MaTeMaTH4eCKUi TUKTaHT,
[TapaynensHOCTD . .
. NPSMbBIX M TUNIOCKOCTEH B IPOCTPAHCTBE. TEPMHHOJIOTUYECKHUI TUKTAHT, 3a4€T,
NPSAMBIX U INTIOCKOCTEMN yCTHBIH OTRET
OrmepupoBaTh NOHATUSMH: CamocrosrenbHas paboTa,
3 [leprieHIUKYISIPHOCTD 12 https://resh.edu.ru/ | mepneHIUKYIAPHOCTD NMPSAMBIX U TUIOCKOCTEH. |TpoBepoyHas paboTa, MaTeMaTHIECKHIA
MPSAMBIX U INTIOCKOCTEMN KitaccupunmpoBars B3aMMHOE PACIIONOKEHHE | TUKTAHT, TEPMUHOIOTMIECKHUH JIUKTAHT,
NPSIMBIX M TUNIOCKOCTEW B IPOCTPAHCTBE. 3a4eT, yCTHBIA OTBET
OrmiepupoBaTh MOHATHUSAMH: IBYrpaHHbIi yroin, |KourponsHas pabora,
IpaHu IBYIPaHHOIO yIJia, peOpo IBYIPaHHOTO |CaMOCTOsTEeNIbHAsE paboTa, IPOBEPOYHAs
VYibl MEXY IPAMBIMU https://resh.edu.ru/ N ' .
4 10 1 YIJ1a; TMHEHHBIA yTOJI JBYTPAHHOIO YIJIA; paboTa, MaTeMaTUYEeCKUI AUKTAHT,
U IUIOCKOCTSIMHU o
rpajxycHas Mepa JIByrpaHHOT'O yIJia. TEPMHHOJIOTUYECKHI TUKTAHT, 3a4€T,
YCTHBIN OTBET
OrnepupoBaTh MOHATUSMH: MHOTOTPaHHHK, KontponbHas paboTa,
BBIMYKJIBI ¥ HEBBITYKJIBI MHOTOTPAHHUK, caMocCTOsITeNbHast paboTa, MPOBEpOYHast
https://resh.edu.ru/  |371€MeHTHI MHOTOTPAHHUKA, IPABUIILHBIH paboTa, MaTeMaTUYCCKHI JUKTAHT,
5) MHororpaHHuKH 11 1

MHOTOTPaHHUK.
Pacrio3naBaTh OCHOBHBIE BH/IBI
MHOTOTPaHHUKOB (MUpaMua; Mpu3Ma,

TEPMUHOJIOTHUECKHUMN TUKTAHT, 3a4eT,
YCTHBIN OTBET



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

MPSMOYTOJILHBIN TTapajuIeenume/, Kyo).
KnaccudumnmpoBats MHOTOTpaHHUKH,
BBIOMPAsi OCHOBAHUS IS KJIaCCU(PUKAITHH
(BBIITYKJIBIE M HEBBITYKJIBIC MHOTOTPAaHHHKH;
MPAaBUIIbHBIC MHOTOTPaHHHUKH; TIPSIMBIC U
HAKJIOHHBIC TIPH3MBI, TAPAJUICIICITHIIC/IBI).

Brranciaars 00bEMBI U TUIOIIAIA
MTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

Kontponbnas pabota,
CaMOCTOsATENIbHAas paboTa, NPOBEPOYHAst

5 OOBEMBI 9 https://resh.edu.ru/ |mupamuaa) ¢ npuMeHeHrEM HOPMYT; pabora, MaTeMaTquiCKHﬁ JTUKTaHT,
MHOTOTPaHHHUKOB BBIYUCIIATH COOTHOILICHUS MEKY IUIOLIASIMU | TEPMHUHOJOTMYECKHIA JIUKTAHT, 3a4€T,
MIOBEPXHOCTEH, 00bEMaMuU MOJOOHBIX YCTHBIN OTBET
MHOTOTPaHHHUKOB,
OnepupoBaTh NOHATUSAMU: CEKYIIAS Konrtponbnas pabota,
IJIOCKOCTh, CEYEHHUE MHOTOTPAHHUKOB, camocTosTeIbHas paboTa, IPOBEPOUHAS
OOBACHATH NPUHLUIIBI IOCTPOEHHS CEUeHUH, |paboTa, MaTEMATHUECKHUI JUKTAHT,
; [ToBTOpEHME: ceueHus, 4 https://resh.edu.ru/  |H“CTIONB3YSt METOJ CIIETOB. TEPMUHOJIOTMYCCKUH TUKTAHT, 3a4ET,
pPacCTOSHUS U YIJIbl CTpouTh CeYeHHsI MHOTOTPAaHHHKOB METOJIOM | YCTHBIN OTBET
CIIEZIOB, BHITIONHATH (BHIHOCHEIE) IIOCKHE
YEPTEKH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
¢duryp: BuI cBepxy, cOOKy, CHU3Y.
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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