MyHuumnanbHoe obuweobpasoBaTesibHOE yupeaeHne
«KpacHoropckas cpegHas obuieobpasoBatenbHana Wwkoaa Ne 1»
(MOY «KpacHoropckas COLL Nol»)

AHHOTauusA K paboueii nporpamme yuebHoro npegmera

«MaremaTtuka»
yyebHoro Kypca «Feometpua»
ana obyyvarowmxca 10-11 Knaccos

Pabouas nporpamma yyebHoro npeamera no ydebHomy npeamety «Matematuka» ans
obyuatowmxca 10-11 knaccoB obasaTenbHON NpegmeTHOM obiactn «Matematmka U MHopMaTUKa»
pa3paboTaHa Ha ocHoBaHuM n.31.1. rOC 000, ®OM 000 u peanunsyetca 2 roga ¢ 10 no 11 Knacc B
COOTBETCTBUM C Y4eOHbIM NAAaHOM OCHOBHOro obuero obpasosaHna MOY «KpacHoropckaa COLL Nel»
(5-0HesHasA yuebHas Hedens).

Pabouan nporpamma paspaboTaHa rpynmnon yuntenei matematnku Jompayesoim A.M. B
cooTBeTcTBUM C MonoxKeHNEM 0 paboumx Nporpammax 1 onpesenset opraHnsauuio obpasosaTenbHOM
AeATeNbHOCTU yunuTenem no yyebHomy npeamety «MaTemaTuKa» yuebHoro Kypca «feomeTpus». B
pabouei nporpamme CoAepPKaTCA OCHOBHbIE IMHUM COAEPKAHMA NPOrpaMmmbl NO y4ebHOMY Kypcy
«eomeTtpua» B 10-11 knaccax: 10 knacc «Mpamble U NNOCKOCTM B NPOCTPaHCTBE», «MHOTrorpaHHUKN»,
«BeKTtopbl B npocTpaHcTBe»; 11 Knacc «KoopAauHaTtbl B NPOCTPaHCTBEY», «Tena BpalleHmay,
«KomburHaumm Ten BpalLeHMA U MHOTOrPaHHUKOBY, «MoHATME 06 06bEMme».

Pabouas nporpamma yyebHoro kypca «leometpuax» asaseTca yactbto OOM 000,
onpegenstowen:

® cofepiKaHue;
® MAaHMpyemble pe3ysbTaTbl (MMYHOCTHbIE, MeTanpeaMeTHble U NpegMeTHbIe);
® TemMaTU4YecKoe MNaaHupoBaHue ¢ y4é€Tom pabodelt NporpamMmmbl BOCIMUTAHMA U BO3MOMKHOCTbIO
ncnonb3osaHusa I0P/LIOP.
Pabouan nporpamma obcyKaeHa M NPUHATA PeLleHNneEM METOAMYECKOTO 06 beANHEHNA yunTenel
MaTeMaTHKN U eCTECTBEHHOHAYYHbIX ANCLMMNIMH U COTIacoBaHa C METOAUCTOM (3amecmumenem
dupekmopa no YBP) MQY «KpacHoropckaa COLL Nol».
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INOACHUTEJIbBHAS 3AIINCKA

Pa6ouas mporpamma yue6HOro kypca «I'eomeTpus» 6a30BOro ypoBHs Ui 00yYarOINXCs
10 —11 xnaccoB pa3paboTana Ha ocHOBe DenepaabHOr0 rocyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHjaapTa cpeiHero oodiiero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NOPEIbABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30BaHMUA.
Peanuzamuss  mporpamMmbel  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IMYHOCTH O0YYaIOIINXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpUM Ha YpPOBHE CpEAHEro o0Iero oOpa3zoBaHMs
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
0o0y4yeHMsI T€OMETPUH B HANpaBICHUHU JIMYHOCTHOTO Pa3BUTUSA oOydaromuxcs, (GOopMHUPOBAHUSA
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, W3YYCHHs IPYTUX YYeOHBIX IMCLUILIVH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUM O CYIIHOCTH U HPOUCXOXKIACHUU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOIIEHUU PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTPa’KEeHUs
MaTEMaTUYECKON HAYKOH SIBJICHUH U MPOLIECCOB PEATbHOIO0 MUPA, MECTE FEOMETPUH B CUCTEME
HayK M pOJIM MAaTE€MaTHYeCKOr0 MOJCIMPOBAHMS B HAy4YHOM IIO3HAHUHM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYYHOIO MHUPOBO33PEHMsI Y4YalMXCs, a TaKkKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBi€TCS OJHUM M3 0a30BbIX IPEIMETOB HA YpPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaKk Kak 00ECHEeYrMBAET BO3MOXKHOCTb M3YYEHHS KaK AMCLMIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U T'YMaHUTaPHOI.

Jlornueckoe MblluleHHE, (opMUpyeMoe MpHU H3Yy4EHUH OOYYaIOUIMMUCS HOHSATUHHBIX
OCHOB TEOMETPHHM WU TIOCTPOCHHU IIEMNOYKH JIOTUYECKUX YTBEPXKICHUH B XOJIE pPEIICHUS
reOMETPUYECKUX 3aad, yYMEHHE BBIIBUTaTb U OIPOBEPraTh TUIOTE3bl HENOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIIEHHH 3aJad eCTeCTBEHHO-HAyYHOTrO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHne OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTAX
JeSITeNIbHOCTH 4esioBeka. OpreHTalus yeloBeKa BO BPEMEHHU M MPOCTPaHCTBE — HEOOXOAMMOe
YCIIOBHE €0 COLMAIBHOTO OBITHS, (hopMa OTpaKEHUs OKPYKAIOIIEr0 MUPA, YCIOBUE YCIEITHOTO
MTO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAUHSET pa3Hble BUJIbI yUEOHON U TPYJOBOU EATEIbHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BaXKHBIX KadyeCcTB, MOITOMY akTyalbHa 3ajaya
dbopMupoBaHUg y O0OyYaromMXCS MPOCTPAHCTBEHHOTO MBIIIEHUS KakK pPa3HOBUAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JIeATEITbHOCTH IO MHOTUM HalPABJICHUSIM.

Ilens ocBoeHUs mporpaMmbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$[ 1 HUCIIOJIB30BAHUA CHUCTEMATHUYCCKUX FeOMeTpI/ItIeCKI/IX 3HaHI/II\/’I n
NEHCTBUH, CICU(PUIHBIX TEOMETPHH, BO3MOXXHOCTH YCIEIITHOTO MPOIODKEHHSI 00pa30BaHHUS 10
CIIENHUAJIBHOCTSIM, HE CBA3aHHBIM C HpI/IKHaI[HBIM HUCITIOJIB30BAHUEM FeOMeTpI/II/I.



[IporpamMa 1o reomeTpum Ha 0a30BOM YpOBHE NpEAHA3HAYCHA JUIS OOYYaroIIuXcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHM U HEOOXOIUMBIE IS
KU3HH B COBPEMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh TEOMETPHUIO
Oosee r1yO0OKO, €Clii B JalIbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poeCCUOHATLHOMN IeATEILHOCTH.

Jloctuxenue LeH OCBOEHUS IPOrPaMMBI obecrnieunBaeTcs pelieHueM
COOTBETCTBYIOIIMX 3anad. l[IpuopuTeTHBIMH 3amayamMu OCBOEHHMS Kypca «l'‘eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sSBISIOTCS:

e (QopmupoBaHHE NPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYpPbl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY)KAIOIIUM MUPOM;

e (QopmupoBaHUE TMPEACTABIECHUS O MHOTOTPAaHHUKAX M TeJaxX BpalleHUusT Kak o
BOKHEUIIINX MATEMAaTUYECKUX MOJEISIX, MO3BOJISIONIMX OMUCHIBATh U HU3y4yaTh Pa3HbIC
SIBJICHUS OKPYXKAIOLLEro MUPA;

e (QopmupoBaHHE yMEHMS pPAacllO3HAaBATh Ha YEPTEXKAX, MOJEISAX U B PEATLHOM MHUDE
MHOT'OIPAHHUKH U TeJa BPAILLECHUS;

e OBJIQJICHWE METOJAaMM peIICHUS 3aJa4 Ha TOCTPOCHHS Ha  HM300paKEHUsX
MPOCTPAHCTBEHHBIX (QUTYD;

e (GOopMHpPOBAHHE YMEHHs OINEPUPOBATH OCHOBHBIMHU MOHATUSIMH O MHOTOTPAHHHUKAX M
TeJax BPAILLEHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJQJICHWE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3a1ad; (HOpPMHpPOBAHHE YMEHUS
MIPOBOJIUTh  HECJIOKHBIE  JIOKAa3aTEJIbHbIE  PACCYKIEHHUS B  XOAE€  peUIeHUus
CTEPEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTYaJdbHBIX W  TBOPYECKHX  CIIOCOOHOCTEW  OOy4arommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

e (QopmupoBanue (YHKIIMOHATBFHOM TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YMEHUE
pacro3HaBaTh MPOSIBICHUSI T€OMETPUUECKUX TOHSTHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CHUTYallMsX M TPU HM3YYCHUU JPYTHX Y4eOHBIX MPEIMETOB,
NpPOSIBJIEHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyIupOBaTh HX Ha A3bIKE
FEOMETPUM U  CO3/1aBaTb T'€OMETPUYECKUE MOJENH, TIPUMEHSTh OCBOCHHBIN
FEOMETPUYECKHI  ammapar [l pEeHIeHUs PaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YIbTaTHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJle ero U3y4eHHs 3aad, pelIaeMbIX Ha YPOBHE MHTYUTUBHOIO ITO3HAHHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOI'O  MBILIJICHUSA, CTUMYJIHMPYET IPOTEKAaHUWE HHTYUTUBHBIX IIPOLIECCOB,
MOTHBHPYET K JAIbHEUIIEMY U3YYECHHIO IIPEIMETA.

[Ipenmourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMMEIOT B CBOCM OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTUYECKOMN
JEATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MNPEACTABICHUN y YydJalmuxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHH 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. CozgaHue oOpaza HPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIHOCTH,
MBICJIEHHOT'O U3MEHEHHSI €T0 UCXOJHOTO COJEPKAHMS.

OcHoBHbBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 kmnaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u



KOOPJMHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacipeaessieTcs He TOJIBKO
M0 COJIEPKATENbHBIM JUHUSM, HO W IO TrojJaM OOy4YeHHs Ha YpPOBHE CPEIHEro OOIIero
o0OpazoBaHwUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yiabTaTaM OCBOCHHS
paboueil mporpamMmebl, pactpeeiaEHHbIM 0 ToAaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl ~ OBJAJCHHWE TIEOMETPUYECKUMH IOHATHSMA ¥  HaBBIKAMH  OCYLIECTBIISIOCH
MOCJIEIOBATEIBHO U IOCTYNATENbHO, C COOJIIOJICHHEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOIIYIO CHCTEMY T€OMETPHUECKHX IPEICTABICHUI 00yJaronxcs,
pacumpsis ¥ yriayossis e€, o0pas3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenue reomerpun orBoautcs 2 yaca B Henenmro B 10 kiacce u 2 yaca B HEJIGNIO B
11 xnacce, Bcero 3a aBa rojaa o0ydeHus - 176 yaeOHBIX 4acoB.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KUIACC
IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHbIe TIOHATUS cTepeoMeTpun. Touka, npsMasi, II0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHOe pacrnosiokeHue NpsAMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECH, MTapalIeIbHbIE U
CKpemuBampmuecss npsaMsle. llapamnenbHOCT NpPAMBIX M INIOCKOCTEM B MPOCTPAHCTBE:
NapajuleJbHbIe IPSAMBIE B IPOCTPAHCTBE; IMAPAJLIEIBHOCTh TPEX NPAMBIX; MNapaUICIIBHOCTD
IPSIMOM M IIJIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbBIE PUTYpPhI Ha INIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NocTpoeHNe CeueHuil.

[lepneHUKYISIpHOCTE  HPSAMOM W IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsSMOM NEPHEHANKYJISAPHOU
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXAY MNPAMOW M IIIOCKOCTBIO; IBYI'PAHHBIA YIOJI,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHaukyinsp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMS (UIYyphl Ha IUIOCKOCTb.
IlepneHaUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKOocTel. Teopema
0 TPEX NEPIECHAUKYIIApax.

MHororpaHHuKu

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTOIDAHHUKA, BBINYKIBIE W
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas mpu3Ma; rpaHu
¥ OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAs M TIOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, NpsAMOYTOJIBHBIN MMapajuieenuIe] U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMpia, TpaHU W OCHOBAHME NHpaMHJbl; OOKOBas W TOJHAs IOBEPXHOCTb MHPAMMUIBL;
IpaBUJIbHAas W YCEYEHHas MHpaMua. OJIEMEHThl MNpu3Mbl W nupaMmuiabl. [IpaBuibHbIE



MHOT'OIPAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHHUKA; MPAaBWIbHAs IPU3Ma U IIpaBUIIbHASA
nUpaMy/Ia; MpaBUIIbHAS TPEYrojbHasi MUpaMUIa U MPaBUIIbHBIA TeTpasp; KyO. IlpeacraBienue
O IMpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, JoAeKa’Ap U ukocadap. CedeHus NpU3MBI U
IIAPaMUBL.

Brruncrienue 3meMeHTOB MHOTOTpaHHUKOB: péOpa, auaronanu, yrisl. [lmomans 60KoBOM
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOHM IMOBEPXHOCTH TpSMOW mpu3Mbl. [lnomans OOKOBOH MOBEPXHOCTH W TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbI, TeopeMa o Iuloum@aau yceu€HHoil nupamunbl. [loHstHe 006 00bEMeE.
O0bEM nupamMuibl, IPU3MBI.

BekTopnl B npocTpancTBe

BekTop Ha muiockocTu 1 B pocTpaHcTBe. CI0KEeHUE U BEIUMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. PemieHue 3amad, CBS3aHHBIX C TNPUMEHEHHEM TMpaBUI JIEHCTBUH C
BEKTOPAMH..

11 KJIACC
KoopaunaTtsl B npocTpaHcTBe

[IpsmoyronbHass cucTteMa KoopAMHAT B mpoctpaHcTBe. KoopaumHaTel — BekTopa.
[Ipocreiimue 3amauym B KOOpJAWHATaX. YToyu MexAy BekTopamu. CKalasipHOE TPOU3BEICHUE
BEKTOpPOB. BbIUKCIIEHHE YIJIOB MEXIYy HPSIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIH
METO/I ITPU PEUIEHUH T'€OMETPUYECKUX 3a/1a4.

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTb, OOpa3ymlollue UIMHIPHUYECKONH TMOBEPXHOCTH, OCh
HATUHAPUYECKONU TTOBEepXHOCTH. L{MumuHap: ocHOBaHUS B OOKOBasi TOBEPXHOCTh, 00pa3yromas u
0Cb; IIOMIaAh OOKOBOI M TIOTHON MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpLIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BeplLIMHA, 00pa3ymoollas U OChb; IJIOLIA]b
OOKOBOW M NOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdepbl. BiaumHoe
pacrosoxeHue cepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomiaab chepsl.

N3o06paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka HUIMHApa U KOHYCA.

KoMmOuHammu Ten BpaieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO
cthepsrl; chepa, BucaHHAs B MHOTOTPAHHUK, WM TEJIO BPAILICHUS.



O0BLEMBI Te

[Tonsitue 00 o00bEéMe. OcHOBHBIE CBOicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
1rapa v miomaab cepebl.

[TomoOHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAIAMH ITOBEPXHOCTEH,
00BbEMaMu TTOJO0HBIX TEI.

INIVTIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpeamera «MaremaTukar
XapaKTEePU3YIOTCA:

Fpamancxoe BOCIIMTAHMC:

Cc(OPMHUPOBAHHOCTBIO TPAKAAHCKON MNO3MLIMU OOyyarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'O WIEHA POCCHHCKOro OOIIECTBA, MPEACTABIEHHEM O MAaTEMAaTHUYECKHX OCHOBAaX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’KAaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUEHUEM.

HanI/IOTI/I‘{eCKOQ BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN T'pak1aHCKON MAECHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY POCCUHMCKOW MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa; c(hopMHUpPOBAaHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTO MOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HayKU U JEATEJbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

OCTETUYECKUM  OTHOIIEHHMEM K  MHUpYy, BKJIHOYas  OICTETUKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIEeHUW; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusznyeckoe BOCIUTAHHUE:

C(l)OpMHpOBaHHOCTI)IO YMCHUA TNPUMEHATH MATEMATUYCCKHUE 3HAHUMA B HMHTEPECAX
300pPOBOI0 H 0e30IacHoro 06pa3a JKU3HU, OTBCTCTBCHHOI'0O OTHOLICHUA K CBOCEMY 3JOPOBBLIO



(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPHU 3aHATUSX CIIOPTUBHO-03A0POBHTEIHHOU
JESITEIbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IU4HbIM
chepam pohecCHOHATLHOW ACSITENLHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oynymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMY OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
PELICHUH PAKTUYECKUX 33]]a4 MAaTEeMaTUYECKON HApaBICHHOCTH.

IKoJI0THYecKOe BOCIIUTAHNE:

Cc(OPMHUPOBAHHOCTBIO 3IKOJIOTUYECKOH KYJIbTYypbl, NMOHHMAHHEM BIHMSIHUA COLIUAIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUEM
rJ100abHOTO ~ XapakTepa 93KOJOTMYECKMX  IpoOjieM; OpHeHTalued Ha  I[pUMEHEHUe
MaTeMaTUYECKUX 3HAHWUW NI pelleHus 3a4ad B 00JIACTH OKPYXAloIIe Cpelbl, MJIaHUPOBaHUS
IIOCTYIIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJI OKPYKAIOILEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O ITO3HAHUSA:

cOpMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLIECTBCHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HayKH Kak chepsbl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIlOB eé Pa3sBUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHUJIN3AlUU,
OBJIAJICHUEM $I3BIKOM MAaTeMaTHKH M MaTeMaTH4YeCKOW KyJIbTYpOW KakK CpEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIICCTBIISATH TNPOSKTHYIO M  HCCIIEIOBATEIBCKYIO  JESITEIbHOCTh
WHIMBHIyaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe Pe3yIbTaThl OCBOSHHS TPOrpaMMBbl yIeOHOTO MpeMera «MareMaTukay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmi,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yIsimMUGHbIMU
oelcmeusmiu.

1) Vuusepcanvnvie noznasamensusie oeiicmsus, obecneuusaom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o0yyarowuxcs (oceoenue mMemooos NOZHAHUA OKPYHCAIOue20 Mupa;,
npUMeHeHue 102UeCKUX, UCC1e008amenbCKUxX onepayull, yMeHui pabomams ¢ uHgopmayue).

Ba3oBble JJoruueckue geiicTBUA:

e BBIBIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPHU3HAKKM MaTEeMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUI MEXAy MOHATHAMM; (OPMYIUPOBATH ONpPENCTCHUS MOHATHIA;
YCTaHaBIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIaCCU(PHUKAIMU, OCHOBAHUA JJIsi 0000IIEHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOJAUMOIO aHAIIN3A;

e BOCIPHHHMATh, (OPMYIUPOBATH U MPeoOpPa3OBbIBATH CYXKIACHHS: YTBEpAUTENIbHbIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIC;



e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpPEUMs B (akTax,
JMAHHBIX, HAONIONEHUSX W YTBEPKACHUSX; TNpeIsiaraTh KPUTEPUU HJS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKITIOYeHU N, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e MPOBOJUTH CAMOCTOSTEIBHO JJOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH (TIpSMbIE U
OT MPOTHUBHOTI0), BHICTPAUBATh aPTyYMEHTALIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

e BBIOMpaTh croco0 pemieHus Yy4yeOHOHM 3amauu (CpaBHHUBAaTh HECKOJIbKO BapHaHTOB
peleHus, BeIOMpaTh HauboJee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSTEIILHO BBHIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:

e HCIOJNB30BaTh  BONPOCHI ~ KaK  HCCIICIOBATCIIbCKHMH  HMHCTPYMEHT  ITO3HAHUS;
(dbopMyIUpPOBaTh BOIPOCH], (PUKCUPYIOMIHE MPOTHBOpPEYHE, MPOOJIeMy, YCTaHABJIMBATH
HCKOMOE U JIaHHOE, ()OPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;

e TMPOBOJUTH CAMOCTOSITCIIBHO CIUIAHHPOBAHHBIA OJKCIICPUMEHT, HCCICAOBAHUE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKoro OOBEeKTa, sBICHMS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy O0BEKTaMH, SIBICHUSIMU, TIPOIICCCAMHU;

e  CaMOCTOATENILHO (POPMYIIMPOBATH OOOOIIEHUS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHNI;

e MPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOIECCA, a TAKIKE BBIJABUTATH MPEATIOIIOKCHHS O
€ro pPa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

(] BBIABJIATH Ile(l)I/IHI/ITBI I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOI{I/IMLIX JJIs1 OTBETA HAa BOIIPOC U IJIA
pELIeHNUs 3a]a4H;

(] BI)I6I/IpaTB I/IH(i)OpMaHI/IIO u3 HCTOYHHUKOB PAa3JIMYHBLIX  THIIOB, AHAJIM3UPOBATh,
CHUCTEMaTH3UpPOBaTh M HHTEPHPETHPOBATH MH(OPMAIMIO PA3IUYHBIX BHUJIOB U (hopm
IpeJICTaBICHHUS;

e CTPYKTYpUpOBaTh HH(pOpMaIMIO, TNPEACTaBIATH €€ B  paslIW4yHbIX  (QopMmax,
WTIOCTPUPOBATH TpapUuecKy;

e OIIGHUWBaTh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUIM.

2) Vuusepcanvivie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaiom chopmuposaHHocms
COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

OO01menue:

e BOCHPHUHHMATh U (OPMYJIHUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBHUSIMHU M LIEISIMU
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHs B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY pelleHus 3ajauyd, KOMMEHTHPOBAThH
MIOJIyYEHHBIH PE3yJIbTAaT;

e B X0Jle 00CYX/IeHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbl, IPOOIEMBI,
pemaeMoi 3a1auu, BbICKAa3bIBaTh UJEH, HALIEJICHHBIE HA IOUCK PEIIEHUS; COMOCTABIATh
CBOM CYXJICHUS C CY>KICHUSIMH JAPYTrUX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh pa3inyue U
CXOJICTBO IMO3UIMH; B KOPpeKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;



IIPEICTaBIIATh PE3YJAbTaThl PELICHMS 3aladyM, SKCIEPUMEHTA, MCCICIOBAaHUS, NPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3313y MPEe3CHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHMMATh U HUCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAILHOW paOOTHI TIPU
peleHnH y4eOHbIX 3ajad; MPUHUMATh LIE€JIb COBMECTHOW NESATEIbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOM pabOThI, pachpenensiTh BHIbI pPadOT, JIOrOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (00CYkaeHHUS, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U UHBIE); BHIIOJIHATH CBOIO YaCTh paObOTHl M KOOPJMHUPOBATH CBOM JICHCTBHS C
JIPYTUMH 4JICHAMH KOMaH]Ibl; OIICHMBATh KAYeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUSI.

3) Yuueepcanvnvie pecynsamuensie oeiicmeus, obecnevusaron opmuposanie CMolC08bIx
YCMAHOBOK U IHCUSHEHHbIX HABbLIKOE TUYHOCIU.

Camoopranusauus:

COCTABIIATH TIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ y4ETOM
UMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

BJIAJCTh HAaBbIKAMU IIO3HABATENBbHOM pedieKcuH Kak OCO3HAaHMs COBEpLIaeMbIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, MX pPE3yJbTAaTOB; BJIAAETh CIOCO0AMU
CaMOIIPOBEPKH, CAaMOKOHTPOJI IMpolLecca M pe3ysbTaTa pPElIEHUs MaTeMaTH4YeCKOU
3aJa4u;

IPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPU PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAaHHBIX, HalJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa IL€M M YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTH)KEHUS WIN HETOCTHKEHUS pe3ysIbTaToOB AESITEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTL IMOHATHUAMUA: TOYKA, IIpsAMast, IMIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PELICHUH F€OMETPUUYECKHUX

3a7ad.

OnepupoBaTb MNOHATHSAMHU: TAPAIEIBHOCTh M NEPHEHIUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH.

KﬂaCCI/I(bHHHpOBaTB B3aMMHOC pAaCIIOJIOKCHUC MTPAMBIX U IUIOCKOCTEH B IMPOCTPAaHCTBEC.



OnepupoBaTh TMOHATHSMHU: JIBYTPAHHBIA yroyl, TIpaHd JABYI'PaHHOTO Yyria, pedpo
JBYTPaHHOI'O yIJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; FPpalycHas Mepa JIBYTpPaHHOIO yrIJa.

OHGpI/IpOBaTb MOHATUAMU: MHOI'OI'PaHHUK, BBIHyKHBIﬁ u HGBBIHYKJILIf/'I MHOTI'Or'paHHUK,
OJIECMCHTEI MHOI'OI'paHHUKa, HpaBHJ’IBHBIfI MHOTI'OI'paHHHK.

Pacnio3HaBaTh OCHOBHBIC BH[bl MHOI'OIDaHHHMKOB (IMPaMH[Q; MPHU3Ma, MPSIMOYTOJIbHbIH
napaJuiesienures, Kyo).

KJ'IaCCI/I(bI/II_II/IpOBaTB MHOTI'OI'PaHHHUKH, BBI6I/Ipaﬂ OCHOBaHHA  IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I
(BbIHyKJIHe U HCBBIIIYKJIBIC MHOTOTPAaHHUKH, IPAaBUJIbHBIC MHOTOTPAaHHUKH; TIIPSAMBIC U
HAKJIOHHBIC ITPU3MBI, HapaJ'IJ'IeJ'IeHI/IHCI[H).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYyIas IJIOCKOCTh, CCHCHUEC MHOT'OI'PAHHHUKOB.
OOBSICHATD IIPUHIOUIIBI IIOCTPOCHUS CC‘ICHHIZ, HCIIOJIB3Y: MCTO CJIICHOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJIHATH (BBIHOCHBIC) TJIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematn 3a/la4d Ha HaXOXJICHUC I'COMCTPUICCKHNX BCIMYHH I10 o6pa3uaM WK aJiIrOpUuTMamM,
IMPUMCHAA MU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYHUCIICHHC paCCTOHHI/Iﬁ MCKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH A0
IJIOCKOCTH, MCKAY CKPCHIUBAOIHUMUC ITPAMBIMH.

Pemats 3a1aun Ha HaAX0XKJIEHUE T€OMETPUUYECKUX BEJIIMYMH 10 00pa3laM WM aJropuTMaM,
[IPUMEHS U3BECTHBIE AHAIMTUYECKUE METOAbl IPHU PELICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
331a4 HAa BBIYHCICHUE YIVIOB MEXKAY CKPCIIMBAIOUIUMUCA MNPSAMBIMH, MEXIYy IPSAMON U
IIJIOCKOCTBIO, MEXAY IIIOCKOCTSMHU, ABYTPaHHBIX YIJIOB.

Beruucasate 00bEMBI U TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHIA) C
npuMeHeHHeM (GOpMYI; BBIUUCISITh COOTHOIICHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00BbEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMH: CHMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb U IUIOCKOCTb
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPUH (PUTYPBI.

N3Bnekatb, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYecKUX QUrypax, NpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

HpI/IMeHHTB TCOMECTPHUICCKUC (baKTLI AJiL pelICHUd  CTCPCOMCTPUYCCKUX  3a/ady,
nmpeamojgararomux HECKOJBbKO IMaroB PCIICHHA, €CJIM YCJIOBHA NMPHUMCEHCHUA 3aJJaHbl B SIBHOI

dopme.

[TpuMeHsTh MpoCTEHIIME NPOrpaMMHBIE CPENCTBA M AJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

[IpuBomuTh, nOpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B TMPUPOAE U KHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: AHAJIU3UPOBATh PEANBHBIE CUTYallUH WU
IPUMEHATh  U3Y4YCHHBIE IIOHATHS B  IIPOLIECCE IIOMCKA  PELICHMS  MaTeMaTU4ECKU



chopMyIHpPOBaHHON MPOOJIEMBbI, MOAEIUPOBATH pPEaJbHBIE CUTyallMd Ha S3bIKE T'€OMETPUH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C UCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOpEM,
anmnapara ajireOpsbl; peniaTth NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX
BEJIMYMH.
11 KUIIACC

OnepupoBatb HOHSTUSMU: LMJIMHIpUYECKas IIOBEPXHOCTb, oOpazyromue
WIMHIPUYECKOIN MOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHuUs.

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIO0CKOCTH.

OHGpI/IpOBaTI) IIOHATHUAMMU HlapOBOﬁ CEIrMCHT, OCHOBAHUEC CCTMCHTA, BBICOTA CCIMCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHHC IapOBOIo0 CJI10A, BBICOTA IIAPOBOI'0 CJIOA; HlapOBOﬁ CCKTOP.

Borauciate 00bEMBI M IUIOIIAAN TOBEPXHOCTEH TEN BpAIlCHHs, T€OMETPUYCCKUX TE C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATHAMHU: MHOTOTPAaHHHMK, BIIMCAHHBIH B cdepy W OMHMCAHHBIA OKOJIO
cdepsl; cdepa, BiMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BerauciaaTes cooTHOmMEHUS MCXKAY IIo1maasiMu HOBerHOCTefI u 00béMaMu HOIIO6HI)IX TCII.

N3o00paxarh u3yyaemble (UTyppl OT PYKH U C HPUMEHEHHEM IPOCTBIX YEpPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPAILCHMUS.

W3BnekaTb, MHTEPIPETUPOBATh U NMPeoOpPa3oBbIBaTh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, NPeCTaBIECHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BreimonHsTh )ICI\/’ICTBI/ISI CJIOKCHUS BCKTOPOB, BEIYUTAHUA BEKTOPOB U YMHOXXCHHSA BCKTOpPA
Ha 49MuCJIO, O6’B$ICH$ITL, KaKUMH CBONCTBaMU OHU 06J'IaﬂaIOT.

[IpuMeHATh paBUIIO MapasuIeICAIIE A,
OHepI/IPOBaTI) IMOHATUAMU: JACKAPTOBbBI KOOPJAWHATBI B IIPOCTPAHCTBEC, BCKTOP, MOIAYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXIY BEKTOPAMH, CKaJSIPHOE

MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI.

Haxoauts cymMMy BEKTOpOB U IPOU3BEACHHUE BEKTOPA Ha YHUCIIO, YTOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aJIaBaTB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAWHAT.



[TpumensaTh reomerpuueckue GakThbl A PEIIEHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOIaraloMX HECKOJIbKO IIAaroB PEIICHHs, €CIM YCJIOBHUS MPUMEHEHHUs 3aJlaHbl B SIBHOU

dbopwme.

PemraTs HpOCTCfII.HH@ TCOMETPHUYCCKUEC 3aJla4yr Ha IIPUMCHCHHUEC BEKTOPHO-KOOPAMHATHOI'O
METOoJa.

Pemate 3aa4d Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUN U HaXO0XJICHUC
TCOMETPHUICCKUX BCIMYHH I10 06pa3uaM HIIKW aJilropuT™MaM, IpUMEHAA W3BECTHBIC METOAbI IIPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1a4.

HpI/IMeHHTB HpOCTCfIHIHe [IporpaMMHBIE CpE€ACTBA M DJJICKTPOHHO-KOMMYHUKAIIMIOHHBIC
CUCTCMBI IIPU PCHICHUN CTCPCOMCTPUUCCKUX 3a1a4.

IIpuBoauTh mNpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M IKU3HH,
pacro3HaBaTh NPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

HpI/IMeHHTb MOJIYYCHHBIC 3HAHHWA HA IIPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CHUTYyallUUu U
MNPUMCHATH HN3YUYCHHBIC IIOHATUSA B mpoucecce IIOHNCKa peICHUA MaTCMaTHYCCKHU
Cq)OpMYHHpOBaHHOﬁ HpO6J'IeMBI, MOZCIIMPOBATb PCAJIBHBIC CHTyallUM HaA SA3BIKC TI'€OMCTPUH,
HCCIICA0BAaTh NOCTPOCHHBIC MOJACIHN C HCIIOJB30BAHHUEM I'COMCTPUUYCCKHUX MMOHATUN H TCOpPEM,
alirapara anre6pLI; peuiaTthb MPaKTHUICCKUC 3ada4r, CBA3AHHBIC C HAXOXKACHUCM I'COMCTPUICCKHX
BCJIIMYHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne KoauuectBo
HaumMeHoBaHuUe pa3esioB H TeM MPOrPaMMbI
n/n 4acoB
1 | BBeneHue B cTepeOMETPUIO 5
5 [TpsimMbie TII0CKOCTH B NPOCTPAHCTBC. [TapannenbHOCTh MPSAMBIX U 15
TUIOCKOCTEH
3 | IlepneHAUKYIAPHOCTH NPSIMBIX U TUIOCKOCTEH 15
4 | Yrubpl MeXAy OpSIMBIMU U INIOCKOCTSIMU 10
5 | MHOrorpaHHUKH 12
6 | BekTopsl B mpoCcTpaHCTBE 11
Bcero: 68
11 KJIACC
Ne KoauuectBo
HaumeHoBaHUe pa3esioB H TeM MPOrPaMMbI
n/n 4acoB
1 | KoopauHaThl B IpOCTPAHCTBE 20
2 | Tena BpameHus 20
3 | O6BEmBI TEN 20
4 | BekTOpBI M KOOPIAMHATHI B IPOCTPAHCTBE 8

Bcero: 68




