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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «l'eomerpus» 0a30BOro YpoBHS I 00y4arOIIuXCs
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CPEeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUINN POCCHIICKOTO OOpa30BaHUS.
Peanuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJICHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YYaOIIHXCSI.

HEJA U3YUEHHUS YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJIEHa NPAKTUYECKONH 3HAYMMOCTBIO METANPEAMETHBIX U NPEIMETHBIX PE3YJIbTAaTOB
00y4YeHHsI TCOMETPUH B HAIPABICHUU JIMYHOCTHOTO PA3BUTHS OOy4arOIUXcs, (OPMHPOBAHUS
(YHKIMOHATIBHON MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4eOHBIX IUCLUIUINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
F€OMETPUUECKUX a0CTPAKLIUN, COOTHOILIEHUU PEAJIbHOTO U HJCAIIbHOTO, XapaKTepe OTPa’KEeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUH B CHCTEME
HayK MW poOJiK MATEMATUYCCKOTO MOACIIMPOBAHUA B HAYYHOM IIO3HAHHMU W B IIPAKTHUKC
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIMXCS, a TaKKE KayecTB
MBIIIJIICHUA, HCO6XOIII/IMI)IX IJId aganTaliii B COBPEMCHHOM O6IH€CTB€.

['eomerpust sBIsieTCSI OAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHusi, TaK Kak 0OCCIIEYMBAECT BO3MOKHOCTh HM3YYCHHUS KaK IMCHUIUIMH €CTECTBEHHO-
HAYYHOH HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHU OOYYAIOUIMMHCS MOHSTHHHBIX
OCHOB T'EOMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIe pEIICHUS
TCOMECTPHUUYCCKUX 3aaa4d4, YMCHHC BBIABHUIaTb W OHNPOBCPrarb THUIIOTE3bl HEIMOCPCACTBCHHO
UCTIOJIB3YIOTCSl TIPH PEIICHUHW 3aj]]ad eCTECTBEHHO-HAYYHOTO IHWKJIA, B YAaCTHOCTH U3 Kypca
buzuku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIICCTBEHHYK) pOJb BO BCEX
00JIaCTAX JesTeNbHOCTH 4YenoBeka. OpHUEHTAlMsi YelioBeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIBHOrO OBbITHSA, (opMa OTpaKeHHs OKPYXKAIOIIEro MHUPA,
YCJI0OBUEC YCHI€UIHOT O IIO3HAHUA n AKTUBHOTI'O Hpeo6pa303aHI/I$1 )IeﬁCTBHTeJII)HOCTI/I.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSIET pa3HbIe BUIBI YICOHOU U TPYIOBOM
JACATCIIbHOCTH, ABJIACTCA OAHUM U3 HpO(l)eCCI/IOHaJ'II)HO BAXXHBIX Kad€CTB, IMO3TOMY aKTyalJlbHa
3aa4a (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTH
06pa3H0r0 MBIIIJICHUSA — CYHIIECTBCHHOI'O KOMIIOHCHTAa B IOAIOTOBKE K HpaKTquCKOﬁ
JEeSITEILHOCTH 110 MHOTUM HAIPABJICHUSIM.

[lens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YPOBHE OOYUECHHS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJArOIIMXCS 4Yepe3 olecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I N HUCIOJB30BAHUA CHCTCMATHYCCKUX T'COMETPUUCCKHUX 3HAaHUU U
NEHCTBUH, CICIU(PUIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICITHOTO MPOJIOKEHHS 00pa30BaHHUS 10
CIICHHUAJIBHOCTAM, HE CBA3AaHHBIM C IIPUKJIAAHBIM WCIIOJb30BaHUEM I'COMCTPHHU.

[IporpamMa mo reoMeTpuud Ha 0a30BOM YPOBHE NpEAHA3HAYCHA YIS OOYYAIOIIMXCS
Cpe}lHeﬁ IIKOJIbI, H€ HWCHBITBIBABIINX 3HAYHUTCIIbHBIX San}II[HeHI/II\/'I Ha YpPOBHE€ OCHOBHOI'O
obrmrero obpaszoBanusi. Takum o0pa3oM, oOydaroiuecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH
06HH/Ie MAaTEMAaTUYCCKHUE YMCHUS, CBA3AHHBIC CO CHCHI/I(i)I/IKOI\/’I reoMETpruu U HeO6XOI[I/IMBIe JJIA
JKU3HH B COBPEMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3yYHTh FEOMETPHUIO
Oostee TIIyOOKO, €CITM B JabHEHIIIEM BO3ZHUKHET HEOOXOAMMOCTh B TEOMETPUUECKUAX 3HAHUAX B
npoeCCUOHATLHOM JIeATEILHOCTH.



JlocTirkeHue e OCBOEHUS MPOrpaMMBbl 00€CIIEUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCSA:

e (hopMUpOBaHHE MPEJCTABICHUS O T€OMETPUHU KaK YaCTH MUPOBOM KYyJIbTYphl M OCO3HAHUE €€
B3aMMOCBSI3H C OKPYXKaIOLIUM MUPOM;

e (dopMUpOBaHME MPEACTABICHHUS O MHOTOTPAaHHHMKAX W TeJlaX BPALEHUS KaK O BaKHEHUIIUX
MaTeMaTUYECKUX MOJENAX, TIO3BOJSIONIMX ONUCHIBATH M HM3y4aTh pa3HbIE SIBJICHUS
OKpPYXKaroIllero Mupa;

e (dopMUpOBaHHME YMEHHS pACIIO3HABATh Ha 4YepTeX,axX, MOJENSIX M B pPEaTbHOM MHUpE
MHOTOTPaHHUKH U TeJa BpallCHHUS,

e OBJAJICHHE METOJaMH PEIICHHs 3a7ad Ha MOCTPOSHHs Ha N300payKEHHIX MPOCTPAHCTBEHHBIX
buryp;

e (GOopMUPOBAHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOTPAHHUKAX U Tellax
BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE QITOPUTMAaMHU pEIICHUS OCHOBHBIX THIIOB 3a1a4; (HOPMUPOBAHHE yMEHUS
IIPOBOAMTH HECJIOXHBIE JJOKA3aTEJIbHbIE PACCYKICHUS B XOJE PEIICHUs] CTEPEOMETPUUECKUX
3a]a4 U 3a]1a4 C MPAKTUUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0ydaromuxcs, NO3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS,

e (QopmupoBanue (YHKIMOHATBHONH TPAMOTHOCTH, pPEJICBAHTHOM TEOMETPUHU: yMEHHE
pacro3HaBaTh TPOSBICHHUS TE€OMETPUYECKUX TOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CHTYyallUsX U TpPH H3YYCHHH JPYIHMX Y4eOHBIX TMPEIMETOB,
IPOSIBJIICHUS 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYIUPOBATh UX HA S3BIKE TEOMETPUU U
CO3/1aBaTh T€OMETPUUYECKUE MOJENHU, MPUMEHSITh OCBOCHHBIM T'€OMETPUYECKUI anmapar s
pelIeHNs TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATh U OLIEHUBATDH IOJyYCHHbIE
pe3yIbTaTHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUU
B Hayaje ero M3y4yeHus 3ajad, pelIaeMblX Ha YpOBHE HHTYUTHUBHOTO TIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHUPYET NIPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY HU3yUEHHIO TIPEIMETA.

[Ipennourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
JEATENBHOCTH. Pa3BuTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM y ydallUxcs B Kypce
CTEpEOMETPUH NMPOBOJUTCS 3a CUET PEIlIeHHUs 3a7a4 Ha CO3/IJaHUE NMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKAHNU.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHukmn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBEY», «Tena BpameHus», «BekTtopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeaensieTcsi He TOIbKO
[0 COJAEp)KaTeNbHBIM JIMHUSIM, HO M MO rojamM oOOydeHHs Ha YpPOBHE CpETHEro oOIlero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
YyTOOBl ~ OBJQJIEHHE TI'E€OMETPUYECKMMM TOHATUSAMU M  HaBbIKAMH  OCYIIECTBIISJIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHHEM IPHUHIMIA MPEEMCTBEHHOCTH, YTOObBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEICTaBICHUH 00yJaromumxcs,
pacuupsis 1 yriayousis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun otBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yuyeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeomMeTpuu. Touka, Impsimasi, IJI0CKOCTh, pocTpaHcTBo. [loHaTHe
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluMBamoImuecs npsaMble. IlapayienbHOCT NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; MApaUICIBHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpSMBIMH B
npocrpaHcTse.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOWCTBA
napajieNbHbIX I1ockocTel. IIpocreiime npocTpaHCTBEHHbIE (PUIYpBl Ha MIIOCKOCTU: TETPa3Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYCHU.

[lepieHIUKYIAPHOCTE NOPAMOM M IUIOCKOCTH: IEPHEHIOUKYJSAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApaUICIbHBIE W IEPHECHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON INEPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTiE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIDAHHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHukKa. Ilpusma: N-yroiapHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapauleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NIHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAs TPEYrojibHas MUpaMKia U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPUU B TUpaMuJax, Napauieienuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60xoBoit
MIOBEPXHOCTH M IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUlouaau yceu€éHHo mnupamuibl. [loHsTHE 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[MunuHapuyeckas MNOBEPXHOCTh, 00pa3ylollye UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHOCTU. L{UumuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.



Konnueckasi MmMoBepXHOCTb, O0Opa3yroliue KOHUYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIIMHA, OOpasyiolas U OCbh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliiue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paadyc, AuUamMeTp; IUJIOMIAJh IMOBEPXHOCTH cdepsl. B3ammHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIIoImaas chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPAaHHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomaib cepsl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH TTOBEPXHOCTEH,
00BéMaMu ITOLOOHBIX TEI.

Ceuenust wwiMHIApa (MapauiebHO U TEPICHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CII0kKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. Koopamuartel Bektopa. IIpocreimme
3a7layd B KOOpAMHAaTax. Yron Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU
PELICHUU T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTuka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WiIE€HAa POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIEcCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKON MICHTHYHOCTH, YBOKCHUS K TIPOLLIOMY
nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW NIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTIIKEHUH B IPYTMX HayKaX, TEXHOJIOTHSX, CPepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOHYHMBOTO OyIyILIEro.

cTeTHUYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHHEM K  MHpPY, BKIHOYas  O3CTETUKY  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jInvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHsSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIE€SATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
€caM000pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKW3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4d MarT eMaTHHGCKOﬁ HaHpaBHeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

C(i)OpMPIpOBZlHHOCTBIO BKOHOFHqGCKOﬁ KYJ'II)TypI)I, IIOHUMAHHUECM BJIMAHUA COIIUAJIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpelnbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN Ui pelIeHHs 3a7ad B 00JIaCTH OKPYXKAloIIe cpefbl, MIaHUuPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPY>KAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKHU, TOHUMAaHUEM MAaTeMaTH4YeCKOW HAyKH Kak chepsl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/IS[ U 3HAYUMOCTHU IS paSBI/ITI/ISI OUBUIIN3AIINH,
OBJIAJICHUEM S3BIKOM MATEMAaTUKM M MAaTEMAaTHUYECKOM KYJIbTYpOM KakK CpEICTBOM ITO3HAHUSA
MHpA; TOTOBHOCTBIKO OCYIIECTBJISATH IPOEKTHYD U  HCCIEIOBATENIBCKYIO JIESITEIbHOCTD
VHJIUBUAYAIBHO U B TPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrpaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJCHHEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbIMU  OeliCneusmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyarowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1ecTBUA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEeMaTHUYEeCKUX OOBEKTOB,
MOHSITHI, OTHOIICHWUH MEXAY MOHATUSMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUH MIPOBOIMMOTO aHATN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3AKIIFOUSHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAUBATh AaAPryMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 perieHuss y4eOHOUM 3amaud (CpaBHHUBATh HECKOJIBKO BAapUaHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASMIUNA ¢ YIETOM CaMOCTOSTENIbHO BBIJEICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOILINE MTPOTUBOpEUHEe, MPoOIeMy, yCTaHaBIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENBHO (opMynupoBaTh O0OOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEEHHOTO HAOIOCHNS, UCCIEAOBAHUS, OIECHUBATh JTOCTOBEPHOCTH MOYUYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MIPEITOJIOKCHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

®  BBIABIATH JACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX I OTBETa HA BOIPOC U
JUTSL PEIICHUS 33]1a49H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHHUKOB PA3NMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEeMATU3UPOBATh U WHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MIPEJICTaBIICHHUS,

® CTPYKTYypHpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATh €€ B  pPa3NIWYHBIX  (opMmax,
WLTIOCTPUPOBATH TpadUuecKH;

® OIECHUBATh HAASKHOCTh HWHOOPMANHUKA IO CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSM.



2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoCmsy
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Oo0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSMH U LEIAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3pPEHHMS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBAaTh
IIOJIYYEHHBIH pe3yibTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJCH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COIMOCTABJISITh CBOU CYKIEHUS C CYXACHHUAMHM JPYIMX YYacTHUKOB JHMAaJIOra,
oOHapyKUBaTh pa3INune U CXOJCTBO MO3ULMIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3sHOIJIacHsl, CBOU BO3PAKCHHUS;

IIPEICTABIIATh PE3YNbTAThl PEIICHUS 3alayk, SKCIIEPUMEHTA, UCCIICI0BaHUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay Ipe3eHTAlUuN U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTBo:

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHAHONH W WHIMBUAYAJIBHOW pabOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElb COBMECTHOW JESITEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboThl, pachpeieisaTb BHIbl pPadoT,
JIOTOBApUBATHCS, OOCYXJaTh IMPOIECC W pe3yyibTrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JII0JIeH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOIO YacThb paOOTHl M KOOPAWHUPOBATH CBOU
JeMCTBUS C IPYTHMH YIEHaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaa B 00U
IPOAYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmsus, 06ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3amnus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIIOCO0 peleHus ¢ yuéTomM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIaJ€Th HABbIKAMU IIO3HABATEIIbHOM pPe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpOLECcCa M Pe3ysbTaTa PEIICHHUs MaTeMaTU4eCKON
3a/1a4y;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHU 3a/ladl, BHOCUTH
KOPPEKTHBBI B J€SITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HalJCHHBIX
OIMOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3ysbTaTa LEJIW U YCIOBUSAM, OOBSACHATH MPUUUHBI
JOCTIDKEHUSI WIIM HEIOCTMKEHUsI Pe3yIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIINOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.
IIpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKUX

3a7ad.



OnepupoBaTh MOHATHSIMHU: TAPAJUICIBHOCTh M NEPHCHIUKYISPHOCTh TPSAMBIX U
IUIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacloI0KEeHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSIMHU: JIBYTPAaHHBIA yroj, TpaHH JBYTPaHHOTO yria, peopo
JIBYTPaHHOTO YIJIa; JIMHEHHBIN yTroJl ABYTPAHHOTO YTIJia; rpagycHasi Mepa JIBYTPaHHOTO yIJa.

OnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHUK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTH MHOTOT'PAaHHUKA, IPAaBUIIbHBII MHOTOTPaHHUK.

PacriosHaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHHMKOB (IMpaMH[a; MPHU3MA, MPSIMOYTOJIbHBIHN
napajuienenunes, Kyo).

KnaccuduuumpoBare MHOTOrpaHHUKH, BbIOMpas OCHOBAaHUS JUIA  KIacCU(HUKALIUH
(BBIYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHHMKH; IPABUJIbHBIE MHOTOTPAHHHKH; TPSIMbIC U
HAKJIOHHBIC TTPU3MBI, TAPAJUICIICTIUIIC/IbI).

OnepupoBaTh MOHATUSAMH: CEKYILAs TIIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIMITEI HOCTPOCHHSI CEUCHNH, HCTIONIB3YSI METO/I CIIE/IOB.

CtpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIC) IIOCKUE
4epTEe)XU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaunm Ha HaxOoXIEHHE TE€OMETPUYECKHX BEIMYMH TI0 o0pa3naMm Hiu
ITOpUTMaM, MNPUMEHSS H3BECTHBIC AHAJMTUYECKHUE METOIbl TPU PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMs TOYKAMH, OT TOYKH JIO
OpSMOH, OT TOYKH J0 IJIOCKOCTH, MEXK/y CKPEIINBAIOIIUMHUCS TPSMBIMH.

Pemate 3amaum Ha HaxOoXKIEHHE TEOMETPUYECKMX BEIMYMH MO0 oOpasuam Win
QITOpUTMaM, NPUMEHSS H3BECTHBIC AHAJUTUYECKHUE METOJbl TPU PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHHE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/y TNIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Borancnare 00bEMBI U TIIOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMUa) C
npuMEeHEHHEeM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIAASMU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OCb M IIOCKOCTb
CUMMETPHH; IICHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI.

M3Bnekath, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUTYypax, MpenCTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[lpumeHsATh TeoMeTpuuYecKHe (aKThl sl pEHIeHUs CTePeOMETPUYECKUX 3ajad,
MPEIOIArafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCIOBUS NMPUMEHEHHs 3a/JaHbl B SIBHOU
dopme.

[TpuMeHATh TpOCTEHIINE TPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aj1au.

[lpuBOAUTH TpPUMEPb MAaTEMATHYECKUX 3aKOHOMEPHOCTSH B TPHPOAEC U IKH3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[TpuMeHSTh TOMYYEeHHBIC 3HAHWS HA TMPAKTHKE: aHAIM3MPOBATH pEeabHBbIE CUTYAIlMH H
NPUMEHATh W3YYCHHbIE TOHSATHA B  TIpollecCCe TOMCKAa  PEHICHUS  MaTeMaTHYeCKH
cOpMYITHMPOBAHHOW TPOOIEMBI, MOAETHPOBATH pPEATbHBIE CHTYallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOECHHBIE MOJIENU C HCIIOJIb30BAaHHEM I'€OMETPHUUECKUX MOHSATHHA U TEOpeM,
ammapara anreOpbl; penrath NpakTHIeCKHUe 3a7aqH, CBSI3aHHbIC C HAXOXKICHUEM T€OMETPUIECCKIX
BEJINYMH.

11 KJIACC
OnepupoBatb TOHSITUSIMHU UTHHpUYECKast MTOBEPXHOCTb, oOpa3ymoiue
LWIMHIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.
Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).
OOBSICHATH CIIOCOOBI TTOTyYEHUS Tell BpallleHHUSI.



KnaccugunupoBars B3auMHOE PacHoIOkKeHUE CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: INIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAAM IOBEPXHOCTEH Tl BpallleHHs, FTeOMETPUUYECKUX Tel C
npUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPAIICHUS.

BBIUNCIIATE COOTHOLICHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 00bEMaMH IOJO0OHBIX
Tell.

N300paxkaTh n3ydaeMmble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh OHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CIOKEHHS BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO NapasuIeICINIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY BEKTOPAMM, CKaJSIPHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKaJIIPHOE MPOM3BEECHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOpAMHAT.

[TIpumensaTs reomerpuueckue (akTbl Ui PpEUIEHHS CTEPEOMETPUYECKHUX — 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocreiimye reoOMeTpUYECKUe 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOA.

Pemlate 3amaun Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHHH M HAXO0XKJICHHE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aJIrOpUTMaM, IMPUMEHsST U3BECTHBIE METOAbI IpU
peLIEeHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpuMeHATs IpoCTEHIIne MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauTe mpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJLE U JKHU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATh PEAJbHBIC CUTyalUU U
NPUMEHATh  W3Y4YEHHBIE IIOHATHUA B  IIPOLECCE TIOMCKAa  PELICHHMs  MaTeMaTHYECKH
chopMyIMPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
WCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM TI'€OMETPUYECKHUX IOHATHA M TEOPEM,
anmapara anreOpbl; penaTth NIpakTUYECKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTposbHbie
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 Brenenue B ctepeoMeTpuio 10
IIpsiMBbIE U TUIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamienbsHOCTh IPSIMBIX U
IJIOCKOCTEM
3 [TeprieHAMKYASIPHOCTH 12
MPSAMBIX U ITIOCKOCTEHN
4 VYribl MeXAy NPSAMBIMU U 10 1
IJIOCKOCTSIMU
MHororpaHHUKH 11 1
OOBEMBI MHOTOTPAaHHUKOB 9
7 [loBTOpeHue: ceuenus, 4 1
PacCTOSIHUS U YTJIb
OBIIEE KOJIMYECTBO YACOB 68 5
I10 ITPOT'PAMME
11 KJIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (uugposbIe)
pa3aenoB U TeM Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMMsbI padoTsI padoThbI
pecypchl
Tena Bpamenus 12
OO6BEMBI TEN 5 1
Bexrops! n
3 KOOP/IMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 000011IeHNE, 7 1
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 34 3 0
I10 ITPOI'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne KoanuectBo
n/ Tema ypoka 4acoB
I Bcero KP
1 Cdepa u map: neHTp, paanyc, IuamMeTp; IUIOIIa (b TOBEPXHOCTH CHEPHI 1
5 Bsaumnoe pacnonoxenue chepsl U MIOCKOCTH; KacaTelbHasl INIOCKOCTh K 1
cdepe; miomans cepsl
3 N3o0paxenue cdepsl, mapa Ha maockocTd. CeueHus mapa 1
4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne WIHHIPHIECKON 1
MOBEPXHOCTH, OCh IWIMHPUIECKOH MMOBEPXHOCTH
5 Hunuaap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yolas U och; 1
Iona b OOKOBOM M MOJTHON OBEPXHOCTH
N300pakenne nmimHApa Ha TWIOCKOCTH. Pa3BépTka nnnmuaapa. CeueHust
6 UMIMHIIPA (TUIOCKOCTHIO, MapaIeIbHON WK NIEPIEeHINKYISIPHONU OCH 1
HUAJTUHIPA)
7 Konnueckasi moBepxXHOCTh, 00pa3yronre KOHMYECKOW MOBEPXHOCTH, OCh U 1
BEPIIMHA KOHMYECKOW TOBEPXHOCTH
3 Konyc: ocHOBaHMe U BepinHa, 00pa3yrolias U 0Ch; IUIOMIA (b OOKOBO U 1
MOJTHOW TIOBEPXHOCTH
9 Y cedéHHBIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBas 1
MOBEPXHOCTh
N300pakenne koHyca Ha TuiockocTu. Pa3BépTka konyca. CedueHus: KOHyca
10 (TIIOCKOCTHIO, TTAPAIIIEIEHOW OCHOBAHHIO, U IJIOCKOCTHIO, TTPOXOISIIICH 1
yepe3 BEPIINHY)
11 KoMOuHanus ten BpalieHus: © MHOTOTPaHHUKOB 1
12 MHororpaHHHK, ONTUCaHHBINA 0KoJI0 chepsl; chepa, BUcaHHAS B 1
MHOTOTPaHHUK WX B TEJIO BPAILCHUS
13 [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBAa O0BEMOB TEN 1
14 O0BéM UIMHIIpa, KOHYyCa
15 O06bEM mapa u wiomaas cheps
16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXY MIIOLIAIIMU 1
MOBEPXHOCTEH, 00bEMAMHK MOAOOHBIX TET
17 KonTponbnas padora no temam "Tena Bpamenus” u "O6beMbl Ten" 1 1
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1
20 YMHOXEHHE BEKTOpa Ha YHCIIO0 1




PasnoxxeHune BekTopa 110 TpéM HEKOMILIaHApHBIM BekTopam. IIpaBuiio

21 1
napajuieNienunena

22 Pentenue 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM TPABUII ACHCTBUI C BEKTOpaAMH 1

93 [IpsiMoyronbHas cucTeMa KOOPAUHAT B IPOCTpaHCTBE. KoopauHaTh 1
BekTopa. [IpocTeiimme 3a1a4un B KOOpIuHATaX

24 VYron mexay BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB 1

25 Brruucienue yrioB Mex1y IpsIMBIMH M TUIOCKOCTSIMH 1

26 KoopauHaTHO-BEKTOPHBIN METO/I IIPH PEIICHUN T€OMETPUICCKUX 3a/1a4 1

27 KontponbHas padota mo Teme "BeKkTopsl 1 KOOpAWHATHI B TPOCTpaHCTBE" 1

08 [ToBTropenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. OCHOBHBIE (DUTYPHI, 1
(hakThI, TEOPEMBI Kypca IMIaHUMETPHUH

29 [ToBTropenue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIC (QUTYPHI, 1
(akThI, TEOpPEMBI Kypca IITAaHUMETPUN

30 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIMs 3HaHUH. 3a/1a4i TUIAHUMETPUU 1
Y METOJIbI UX PEIICHHSI

31 [ToBTOpEeHME, 00600IIEHNE ¥ CHCTEMAaTU3allns 3HAHUN. 3a1a9d TIAaHUMETPHH 1
Y METOJIbI UX PEIICHHUS

39 [ToBTOopenue, 00o0IIeHNE U cucTeMaTH3alus 3HaHuil. OCHOBHBIC QUTYPBI, 1
(bakThI, TEOPEMBI Kypca CTEPEOMETPHU

33 Hroroast koHTpoIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHUCTEMATH3AIUs 3HAHUT

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOANUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
MNPOLIECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

» MaremaTHka: anreOpa ¥ Hayaja MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunoHepHoe
obmectBo «M3narenscTBo «IIpocBerieHne)

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
[Toypounsie pazpabotku 1o reometpun 11 xnacc (muddepeniupoBannbiii moaxom) — OO0
«BAKOy, 2014.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. www. edu - "Poccuiickoe o6pazoBanue" denepanbHblii

noprau. http://www.school.edu.ru/

2. www.school.edu - "Poccuiickuii 00111e00pa3zoBarebHbIi mopTan'.

3. www.school-collection.edu.ru/ Enunas xosekims udpoBbix
00pa3oBaTeNbHBIX PECYPCOB

4. JlokymeHTalus, pabo4yre MaTepualibl JAJIsl yYUTeI sl MaTeMaTuku WWW.itn.ru "Cetb
TBOPUYECKHUX yuuTeNIeH"

5. llugpossie 0Opa3oBareabHbIe pecypchbl U3 ENnHOM KoJuleKIu

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

6. OtkperThiil 6ank EI'D 2025 r: https:/fipi.ru



