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HOACHUTEJIBHAA 3AIIMCKA

PaGouas nmporpamma ydebHoro kypca «I'eomerpus» 6a3oBoro ypoBHs g oOyyaroruxces 10—11
KJIaccoB pa3paboTaHa Ha ocHOBe DejiepaibHOro rocyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaH apTa
CpenHero oo1ero oopa3oBaHusi, C y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABIBIIEMbIX
K MaTeMaTH4YeCKOMY OOpa30BaHUIO, W TPATUIUKA POCCHIMCKOTO oOpa3zoBaHms. Peanmszanus
nporpaMMbl 0OECTICUNBAET OBJIAJICHUE KIFOUEBBIMH KOMIIETCHIIUSAMHU, COCTABIISIOIIMIMU OCHOBY
JUISL  CaMOpPa3BHUTHS W HEMPEPHIBHOTO 00pa3oBaHUsA, IEJIOCTHOCTh OOIMIEKYJIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JTHUYHOCTH OOYUAFOIIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTh yueOHOTO Kypca reoMeTpUH Ha YPOBHE CpPEeIHEro 0011ero oOpa3oBanusi 00yCIOBICHA
NPaKTUYECKOH 3HAYMMOCTBIO METaNpeJIMETHBIX M MPEIMETHBIX pe3yJbTaTOB OO0y4YeHHUs
TEOMETPUM B  HANPaBICHWW JIMYHOCTHOTO pa3BUTHS  oOydarommxcs, (HOpMUPOBaHHS
(YHKIIMOHATLHONM MaTeMaTHYeCKOW I'pPaMOTHOCTH, W3Y4EHHUS JAPYIMX Y4YeOHBIX IUCIMILIMH.
Pa3Butne y oOyuaromuxcss HpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M HPOUCXOXKICHUU
reOMEeTPUYECKUX a0CTpaKLUii, COOTHOLIECHUH PEaIbHOIO U UJEATBHOI0, XapaKTepe OTPAKEHHS
MaTE€MaTUYeCKON HAayKOM SIBICHUH U IPOLECCOB PEAIBHOIO MHUpA, MECTE TEOMETPUU B CUCTEME
HayK W pOJIM MaTeMaTU4eCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHUM U B IPAKTHKE
CHOCOOCTBYeT (DOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TakXKe KadecTB
MBILIIEHHSI, HEOOXOIUMBIX JUIs aallTallud B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpPEAHEro OOIIEero
o0Opa3oBaHMs, TaK KaKk OOECIEeYMBAaEeT BO3MOXKHOCTh M3YYCHHUS KaK IUCIMILIUH €CTECTBEHHO-
Hay4YHOU HAIpPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (GOPMUPYEMOE IMPU H3YYEHHUU OOY4YaIOUMMUCS MHOHATUHHBIX
OCHOB T€OMETPUM M IIOCTPOEHUM LEMOYKM JIOTMYECKUX YTBEPKACHUH B XOJE pEIICHUs
FeOMETPUUYECKUX 3aJlad, YMEHHE BBIABUIAaTh U OIpPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCTIONIB3YIOTCSl MPU PEIICHUH 3ajJjady eCTEeCTBEHHO-HAYyYHOIO LHUKJIAa, B YaCTHOCTH M3 Kypca
(bu3nKu.

YMeHue opueHTUpOBaTHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
NesITeIbHOCTH YenoBeka. OpueHTalus YeloBeka BO BpEMEHU M IIPOCTPAHCTBE — HEOO0XOAUMOE
YCIIOBHE €0 COIMAIBHOTO OBITHS, (hopMa OTPaXKEHUsI OKPYKAIOLIETO MUPA, YCIOBUE YCIEIIHOTO
NO3HAHUS U AKTUBHOTO peoOpa3oBaHus JEACTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSCT Pa3HbIC BUABI yUeOHON M TPYIOBOH NESTEIHHOCTH,
ABISICTCA OJHMM M3 HPOPECCHOHATIbHO BaXXHBIX KadyecTB, IIOTOMY akTyalbHa 3ajada
(hopMHupoBaHUs Y 00YHAIOLIMXCS TPOCTPAHCTBEHHOTO MBIIICHHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHHS — CYIIECTBEHHOIO KOMIIOHEHTA B MOJATOTOBKE K NMPAKTUYECKOW NEATEIbHOCTHU I10
MHOTUM HarpaBJICHUIM.

Lens ocBoeHust mporpamMmbl yueOHOTO Kypcea «['eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS UYepe3 oOecreyeHue
BO3MOXXHOCTH NMPUOOPETECHUS U HCIOIH30BAHUSI CHCTEMATHYECKHX T'€OMETPUYECKUX 3HAHHUMA U
NeicTBUM, criennUYHBIX T€OMETPUN, BOZMOKHOCTH YCIIEUTHOTO MPOIOJKEHUST 00pa30BaHUs 1O
CHEIHMALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHHEM F€OMETPHH.

HporpaMMa I10 TCOMCTpPHUU Ha 0a3oBOM YPOBHEC IpCAHA3HAYUCHA [JIS O6y‘laIOH_[I/IXCH CpeﬂHeﬁ
IIKOJBI, HE€ HWCIBITBIBABIINX 3HAYUTCIBHBIX 3any1IH€HHfI Ha YpPOBHE€ OCHOBHOI'O O6HI€FO
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oOpazoBanus. Takum o0Opa3zom, oOyuaromiuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYEeCKHE YMEHUS, CBSI3aHHBIC CO CTICIIM(PUKON TeOMETPUU U HEOOXOIUMBIC JIJIS KU3HU B
COBpEeMEHHOM obmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YUHUTh T€OMETpHIO Ooee
NIyOOKO, €CIM B JABHEHWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYCCKHX 3HAHHSIX B
pohecCHOHATEHON e TENBHOCTH.

JloCTHKEHHE LIeJIM OCBOCHHUS IPOTrPaMMbl 00€CIIEUNBACTCS PELLICHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHRIMU 3a1a9aMu 0OCBOeHHA Kypca «I eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIIOTCSA:

(hopMuUpOBaHKE MPEJICTABICHUS O TEOMETPUH KaK YacTH MHUPOBOH KYyJBTYPhl U OCO3HaHUE €&
B3aMMOCBS3U C OKPYKAIOIIUM MUPOM,;

(dhopMupoBaHHE TIPEACTABICHUS O MHOTOTpAaHHHMKAX W TeJlaX BpalleHUs KaK O BaKHEHIIMX
MAaTEMATHUYCCKUX MOACIIAX, ITIO3BOJIAIOIIUX OIIMChIBATh U I/I3y‘-IaTB paSHBIG SABJICHUS 0pr>1<a10mer (0]
MUpa;

(¢bopMupoBaHHE YMEHUS pACIO3HABaTh Ha 4YepTeX)axX, MOJAENSIX M B pPEATbHOM MHpE
MHOI'OI'paHHUKH U TEJIa BPAILICHUA,

OBJIaICHUC METOdaMH pGH_IeHI/IH 3a1a4 Ha HOCTpoeHI/IH Ha I/1306pa)KeHI/I}IX HpOCTpaHCTBeHHHX
uryp;

(I)OpMI/IpOBaHI/Ie yMeHI/ISI OHepI/IpOBaTB OCHOBHBIMH IIOHSTUSAMHU O MHOT OFpaHHI/IKaX n Tej1ax
BpalcHus U X OCHOBHBIMUA CBOfICTBaMPI;

OBJIa/ICHUE AITOPUTMAMH PEIICHUs] OCHOBHBIX THUIIOB 3aja4; (HOPMUPOBAHHE YMEHHS MPOBOAUTH
HECJIIOKHBIC TOKA3aTCIIBHBIC PACCYXXACHHUA B XOA€ PCIICHUA CTCPCOMETPUICCKUX 3a1ad U 3aaa4 C
IMPAKTUYCCKUM COACPKAHNUCM;

pPa3BUTHE WHTEJUICKTYJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH OOydYaroIuxcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, UCCJICIOBATCIbCKHUX YMeHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHHUA,

dbopmupoBanre  (YHKIIMOHAIBLHONM  TI'PAaMOTHOCTH, PEJIICBAaHTHOM TEOMETPUH:  yMEHHUE
paCHO3HaBaTL HpOSIBJIeHI/ISI FeOMeTpI/I‘-IGCKI/IX HOHSITPIﬁ, OG’bGKTOB 148 BaKOHOMepHOCTeﬁ B pea.HLHBIX
JKU3HCHHBIX CHUTYyallUsX ¢ TIPH M3YYCHUH JAPYIHMX YUYEOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (hOpMYJHpPOBATh MX HA S3bIKE I'EOMETPUU U CO31aBaTh
F€OMETPUYECKUE MOJIENI, MPUMEHSATh OCBOEHHBIM T€OMETPUYECKUN ammapaTr Uil pelIeHUs
HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX 3ajaa4, I/IHTepHpeTI/IpOBaTL 1 OICHUBATH HOHy‘IeHHBIe pe3yHLTaTBI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
HayaJie ero U3y4eHus 3ajad, pelaeMbIX Ha YPOBHE MHTYUTHBHOTO TTO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHuzoBaHHasi padoTa HajJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBIIUJICHUSI, CTUMYJIHPYET TMPOTEKAHWE MHTYUTHUBHBIX IPOIIECCOB,
MOTHUBHPYET K JalTbHEUIIEMY U3YUCHHIO PEAMETA.

[Ipenmourenue OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCTb
TEOPETHUECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEAMETHO-IPAKTHUUECKON
NesTeNIbHOCTH. PazBuTHe MpOCTPaHCTBEHHBIX NMPEACTABICHUH Y YUaIIUXCs B Kypce CTEpEOMETPUN
NPOBOJIUTCA 3a CUET PELICHMs 33Jay Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
OIEpUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. CoznaHue oOpaza IMPOBOAUTCA C ONOPOM Ha
HATJISTHOCTD, @ OTIEPUPOBAHKE 00PA30M—B YCIIOBHSIX OTBJICUCHUS OT HATJISTHOCTH, MBICTICHHOTO
U3MEHEHUS €r0 UCXOJIHOTO COJepIKAHUSI.

OcHoBHbIE cojlepkaTenbHble JHHUKM Kypca «['eometpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble ¥ MJIOCKOCTU B MPOCTpaHCTBEY, «Tena Bpamenus», «BexkTopsl n
KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHNE JIOTHUECKUX YMEHHUN pacIpeAeIsieTcsl HE TOJIBKO
[0 COJAEp)KaTeNbHbIM JIMHUAM, HO M TO rojgaM oOydeHHs Ha YPOBHE CpeIHEero oOIlero
oOpazoBaHws.



Conepxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOCHHS
paboyeil mporpaMMsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3om,
4yTOObl  OBJAJEHHE T'COMETPUYECKUMH  TOHATHSMM W HABBIKAMHU  OCYIIECTBIISJIOCH
MOCJIEIOBATEAbHO U IOCTYNATEIbHO, C COOJIIOJEHUEM NPUHIMIA NPEEMCTBEHHOCTH, 4YTOOBI
HOBBIE 3HAHHUS BKITIOYAJIUCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN 00yUaromuxcs,
pacmupsis u yriryosnsis e€, o0paszys NpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha nzyuenue reometpun orBogutcs 2 yaca B HeAemo B 10 kinacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga ooydenwus - 102 yueOHBIX daca.

COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIC ITOHATHS CTCPCOMCTPHU. Tqua, npsamasi, MmiIoCKOCTb, MPOCTPAHCTBO. IlonsTue
00 aKCHOMAaTHU4YECKOM IMOCTPOCHUHU CTCPECOMECTPHU: AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX.

B3aumHoe pacroniokeHue NpsSIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, MapaljIebHbIE U
CKpemuBawomuecs npambeie. [lapaninenbHOCTh MPSAMBIX U IUIOCKOCTEM B  MPOCTPAHCTBE:
napaujiCIbHbIC TIPAMBIC B MPOCTPAHCTBE; IMApalJICJIbHOCTDH TpéX MNpAMBIX; MTapaJlJICIbHOCTD
OpsIMOM M TUIOCKOCTH. YTJIBI C COHANpaBIIEHHBIMH CTOPOHAMH; YToll MEXIy NpPSIMBIMH B
npocTpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI Ha TIOCKOCTHU: TETPadp,
KyO, apajuiesenunena; NoCTpOeHUE CEYEHUH.

[lepneH MKy ISAPHOCTH NPSIMOM U INIOCKOCTHU: IEPIEHAUKYJIIIPHBIE MTPSIMBIE B IPOCTPAHCTBE,
IpsMble TapajuleibHble U NEPHEHAMKYJSIPHbIE K IUIOCKOCTH, IPHU3HAK IEPIEHIUKYJIAPHOCTU
IIPSIMOM U IJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHIUKYIIIPHON IUIOCKOCTH. YTIIbI B IPOCTPAHCTBE:
YIroJl MeXAy MPSIMOMl U IJIOCKOCTBIO; JABYTPAHHBIA YTroJi, JIMHEHHBIA yroJl JBYTPaHHOIO yrJja.
[IeprieHAUKYIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J10 IIJIOCKOCTH, PACCTOSHUE OT IPSIMOU 10
IUIOCKOCTH, MPOEKIHs (PUIypbl Ha IUIOCKOCTb. IleprneHanKyIspHOCTh IUIOCKOCTEH: NpU3HAK
NIEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o0 TpEX NepneHauKysapax.

MHOTOrpaHHUKH

[TonsiTHE MHOTrOrpaHHMKA, OCHOBHBIE DJIEMEHTbl MHOTIOIDAHHUKA, BBINYKIBIE U
HEBBIITYKJIbIle MHOTOTPAaHHUKH; pa3BEPTKa MHOrOrpaHHUKa. lIpu3mMa:n-yronpHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; IIPsIMasi U HaKJIOHHAs! IPU3Mbl; OOKOBAas M IOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapamienenunen, nNpsAMOYTrOIbHBIM INapajulelenuIe] U ero coucrsa. Ilupamuna:n-yroiabHas
nupamMmuzia, TpaHW W OCHOBAaHME NUpPaMUbl; OOKOBas M IOJHAs IMOBEPXHOCTb MHUPAMM[bL;
OpaBWIbHAs M ycCeu€HHas MNHMpamMuaa. OJIEMEHTbl MpU3Mbl W nupamuibl. [IpaBuibHbIE
MHOTOTPaHHMKU: IOHATHE NPABUIBHOIO MHOIOIDAHHUKA; MpaBUJIbHAS IPHU3Ma W IPAaBUIIbHAS
nUpamMmIa; MpaBUIbHAs TPEYrojbHasi MUpaMUia U MPaBMIIbHBINA TeTpasap; KyO. IlpeacraBienue
O MpPaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, JoneKkadap u ukocadap. CedeHus HOpU3MBl U
UpaMUBbl.

CI/IMMeTpI/I}I B TPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJeMEHTHI CUMMCTPHUH B ITIMpaMUaax, nmapajajiCICuruIcaax, npaBUJIbHbIX MHOT'OI'PaAaHHHUKAX.
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Brruncienue 3m1eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHanu, yrisl. Ilnomans 60KOBOM
MMOBEPXHOCTH U MOJTHON MOBEPXHOCTHU NMPSAMOM MPU3MBI, IUIOIIA/Ib OCHOBaHHM, TeopeMa 0 60KOBOM
MOBEPXHOCTH MpsiMOI mpu3Mebl. [lnomane G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU NMPaBHILHOU
MMpaMHJIbI, TeOpeMa O Iiouaau yceu€HHon nupamubsl. [lonstue 06 o0béme. O0bEM MUpaMUIbL,
IIPU3MBL.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIIEHMS] MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00bEMaMu MOAOOHBIX Tell.

11 KJIACC
Tesia BpanieHus

[Munuaapuyueckas MOBEPXHOCTb, OOpa3ylollue IWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOLAAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunyeckass nmoBepxHOCTh, 0Opa3yrolie KOHUYECKOW IOBEPXHOCTH, OCh M BEpILIMHA
KOHMYEeCKOW moBepxHOocTH. KoHyc: OcHOBaHMe M BeplIMHA, OOpasyrolias M OCh; IUIOLIA/b
OOKOBOI M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 0Opa3ylollue U BbICOTA; OCHOBAaHUS U
OOKOBast TOBEPXHOCTb.

Coepa m map: meHTp, pagmyc, AWAMeTp; IUIOMIab MOBEpPXHOCTH cdepbl. B3ammHuoe
pacrnosioxxeHue chepsl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; MmIouaas cepsl.

I/I306pa>1<eHHe TCJ BpallCHUs Ha IIJIOCKOCTH. PaSBépTKa OUJIMHApAa U KOHYCa.

KomOuHanuu Ten BpaleHUss U MHOTOTPAaHHMKOB. MHOTOTpPaHHUK, OMHMCAaHHBIM OKOJIO
cdepsl; chepa, BIMcaHHas B MHOTOTPAHHUK, UM TEJIO BPAIICHUS.

[Monstne 06 o00BEMe. OcHOBHBIE CcBoOWicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TTapalyiesienuiea u cieAcTBrs u3 He€. O0bpEéM nmmHIpa, Konyca. O0bEM mapa
Y TUTOIIA b CEPBHI.

[Tonobubie Tenma B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIASIMU TOBEPXHOCTEH,
00BéMaMu TTO00HBIX TEII.

Ceuenust 1mwMHApa (MapaieIbHO ¢ NEPHEHAMKYJSPHO OCH), CEUEHHUS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY ), CEUSHHUS 1I1apa.

BeKTopbI M KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha muiockocTH ¥ B ipocTpancTBe. ClI0’KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uuncio. PasnoxkeHue BekTOopa MO TpEM HEKOMILIaHApHbIM BekTopam. IIpaBuio
napajuienenunena. Pemenue 3a1ay, CBSI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsimoyronbpHas cuctemMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. [Ipocteiimme
3aJaud B KOOpAMHATaxX. YTrol Mexay Bekropamu. CKalsgpHOE IPOU3BEICHUE BEKTOPOB.
Brrancnenue yrioB Mexy NpsMbIMH U IIIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIA METO/ IIPU



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYyHOCTHBIE pe3ysIbTaThl OCBOEHMS IIpOrpamMMmbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:
c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKOW TO3HWIIMM O0Yy4YaroIIerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIEeCTBA, MPEACTaBICHUEM O MaTeMaTHYECKHX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TpakJaHCKOro oOIlecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMM WHCTUTYTAaMHU B
COOTBECTCTBUU C UX q)YHKI_[I/ISIMI/I 1 HA3HAYCHHUCM.

IIaTpuoTHyeckoe BOCIMTAHKE:
C(OPMHUPOBAHHOCTBIO POCCUMCKOMN IPayKAAHCKON UICHTUYHOCTH, YBAXKEHHS K MPOLLIOMY
Y HACTOSIIEMY POCCHHCKOM MAaTEMATUKH,[ICHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUAM POCCUNUCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHYECKOM IIKOJBI, K MCIOIb30BAHUIO ITUX JOCTHKCHUM B
JPyTUX HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HAaHMEM JyXOBHBIX IIEHHOCTeH pPOCCHHCKOro Hapoaa; CcGhHOPMUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO MOBCACHHA, CBA3AHHOI'O C MPAKTUYCCKUM NMPHUMCHCHUCM
JOCTHXKEHUI HAYKH U JEATEIBHOCTHIO YYEHOr0; OCO3HAHHEM JIMYHOTO BKJaJa B MOCTPOCHUE
YCTOWYHBOTO Oy TyIIEro.

JcTeTnYeCcKoe BOCIINTAHNE:

3CTCTHUYCCKUM OTHOHICHUCM K MI/Ipy, BKJIrO4Uasa SCTGTI/IKy MaAaTEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUW, PaCCYKACHHI, BOCIPUUMYHBOCTHIO K
MAaTCMATHUYCCKHUM aACIICKTaM paSJ'II/I'-IHI)IX BHUI0B I/ICKYCCTBa.

duzuueckoe BocnuTaHUe:
c(hOPMHUPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTEeMaTHYeCKHEe 3HAHUS B HHTEpecax
310poBOTO M Oe3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0OPOBBIO
(3mopoBoe muTaHWE, COANTAHCUPOBAHHBIN PEKUM 3aHATHUH W OTIbIXa, pEeryisapHas Gu3ndecKas
AaKTUBHOCTH); (PM3NYECKOTO COBEPUICHCTBOBAHMUS, NPHU 3aHATUSAX CHOPTHUBHO-0370POBUTEIHLHON
JIeSITEILHOCTBIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3InIHBIM
chepam mpodhecCHOHANBFHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oyayiei mpodeccun U peaau3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA IPOTSHKEHUHN BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUH
NPAaKTHYECKUX 3a7a4 MaTeMaTHUECKON HapaBIeHHOCTH.

IKOJI0THYeCKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO JKOJOTMYECKOW KYJbTYPHl, MOHUMAHHEM BIMSHUS COIHAIHHO-
SKOHOMHUYECKUX HPOLECCOB HA COCTOSHUE HPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM
r7100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  MpoOJieM; OpHEHTalue Ha  [pPUMEHEHHE



MaTeMaTHYeCKUX 3HAHUM Ui pelIeHus 3a/1a4 BOOJAcTH OKpYXKarolled cpelibl, TIIaHUPOBAHUS
IIOCTYNKOB Y OLICHKN UX BO3MOXKHBIX IOCJIEICTBAN JIUIs1 OKPYKAOIIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHMSA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKOW HAyKH Kak C(epsl
YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ Pa3BUTHSA U 3HAYMMOCTH Ul PA3BUTHS LIMBWIIN3ALINN;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTHUECKON KyJIbTYPOU KaK CpEACTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBJIATH IIPOEKTHYIO M UCCIIEN0BATENBCKYIO NEATEIBHOCT HHAUBUILYaIbHO
U B TpYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMBbl Y4eOHOTO mpeaMera «MareMaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCATLHBIMUNO3HAGAM ESIbHBIMU OeliCMEUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUIMY,  YHUBEPCAbHbIMU — Pe2yIsmMUEHbIMU
oeticmeusamu.

1)Vuusepcanvuvie nosnasamenvhole oeticmsus, obecneuusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCo8 00YHarwmuxcs (0C60eHue Memooo8 NO3HAHUS OKPYICAIWe20 MUpd,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayueli).

Ba3oBble JJoruueckue aeicTBud:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHUYECKUX OOBEKTOB, MOHATUH,
OTHOIIEHUHA MEXAY NOHATHSAMHU; (OPMYJIHUPOBATh OIPEACIICHUs] TOHATUN, yCTaHABIUBATH
CYIIECTBEHHBIN MPHU3HAK KIAaCCHU(PUKAIIMU, OCHOBAHUS JIsl 00OOIICHNS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH U MPEOOpPa3OBBIBATh CYXKICHHS: YTBEpAWTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEYHs B (haKTax, NaHHBIX,
HAONIOACHUSAX W YTBEPXKICHUSX; Mpejiaratb KPUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMI;

JIeTIaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

IIPOBOANUTH CaMOCTOSTENBHO JOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHHUM (MpsMBIE U OT
MIPOTUBHOT0), BBICTpAaWBaTh AapryMEHTallMI0, NPUBOJUTH MPUMEPBI UM  KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHUS U BHIBOJIBI,

BBIOMpATh CIOCOO pemeHus: y4eOHOW 3aaayd (CpaBHHMBATh HECKOJBKO BapHUAHTOB DPELICHHUS,
BBIOMpATh HanboJIee MOIXOIAIINI ¢ YIETOM CaMOCTOSATENLHO BBIICIIEHHBIX KPUTEPHEB).

ba3oBble uccienoBarejbcKue AeiicTBHUA:

UCTIONIb30BaTh BOIIPOCHI KaK HCCIIEAOBATEIbCKUNH HHCTPYMEHT TMO3HAHUS; (OPMYIHPOBATH
BOMPOCH], (UKCHUPYIOIIHE MPOTUBOpEeUYUe, MpobiaeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMHPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIM SKCIEPUMEHT, UCCIEJOBAHUE IO YCTAaHOBJIEHUIO
OCOOEHHOCTENl MaTeMaTHYecKOro OOBEeKTa, SIBJIEHUS, IpPOLECCa, BBIABICHUIO 3aBUCUMOCTEN
MEXy 00bEKTaMH, SIBICHUSMU, POLIECCAMU;



CaMOCTOATENIbHO (OpMYIHPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yJibTaTaM MPOBEIEHHOTO
HAOJIIOICHNS, UCCIIC0BAHUS, OIIEHUBATh JOCTOBEPHOCTD MOJTYYEHHBIX PE3YIbTATOB, BHIBOJAOB M
000011IeHMIT;

HpOFHOSI/IpOBaTI) BO3MOKXHOC paSBI/ITI/Ie npouecca, a TAKXKXEC BBIABUIATH Hpe)IHOJ'IO)KeHI/IH O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6Gora ¢ undopmanmeii:

BBIBJIATE AeDUIMTE MHPOPMAIMH, JAAHHBIX, HEOOXOAMMBIX JUIS OTBETAa HAa BONPOC M JUIA
peleHus 3a/1a4H;

BBIOMPATh MH(POPMAIUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMAaTH3HPOBATh
¥ MHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;
CTPYKTYPHPOBaTh HMH(GOPMAIMIO, MPEACTaBIATh €€ B PA3NUUHBIX (HopMax, HMILTIOCTPHPOBATH
rpaduuecKu;

OLICHMBATh HAI&KHOCTH HH(POPMAITIH IO CAMOCTOATENHFHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2)Vuusepcanvuvie kommynukamuenwle oeticmeus, obecnedusaom c@oOpmMuUpo8aHHOCHb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.

Oo0menmne:

BOCIIPUHHUMATH U (hOPMYITHPOBATH CY>KACHHS B COOTBETCTBHH C YCIOBUSIMHU U HENSIMH OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHUSI 110 X0y PELICHUS 3a/1aui, KOMMEHTHPOBATh MOIy4EHHBIH Pe3yIbTar;
B X0/J1€ 00CY>KIEHHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXK/1aeMOW TeMBI, IPOOJIEMBI, peIaeMon
3a/1a4M, BBICKA3bIBAaTh WICH, HAICJICHHBIE HA MOWCK PEIICHHS; COMOCTABISATh CBOU CYXKICHHUS C
CYXJICHUSIMH JIPyTUX YYaCTHHUKOB Juasiora, oOHapy>KMBaTh pPa3iW4yhe U CXOACTBO IMO3UIIMIA; B
KOppeKTHOH hopme hopMynnpoBaTh pa3HOTTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh PpE3yJNbTaThl pEIIeHUs 3aJa4yd, OKCIEPUMEHTa, HCCICIOBAHUs, TPOEKTa;
CaMOCTOSATENIFHO BEIONPATh (hOPMAT BBICTYIIIICHUS C YUETOM 3a71a4 IPE3EHTANH 1 0COOCHHOCTEH
ayJUTOpUH.

CoTpyaHnyecTBo:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON 1 UHANBUYJIbHON pabOTHI MPU pElICHUN
y4eOHBIX 3ajJa4; MPUHUMATh IIeTb COBMECTHON JAEATEeIhbHOCTH, IUIAHWPOBATH OpPraHU3aAIUIO
COBMECTHOM paboOThl, pacupelensTh BHAbI padoOT, JOroBapUBaThCS, OOCYXKIaTh Ipolecc U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYIIIOBBIX opMax padoThl (00CYkACHHS, 0OMEH MHEHHIA, «MO3TOBBIC IIITYPMBD»)
Y WHBIE); BBITOJIHATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATH CBOM ACHCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl; OIICHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT TO KPUTEPHUSIM,
c(hOpMYyJIUPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

3)Vuusepcanvuvie pecynamusnvie deticmaus, obecneuusarom Gopmuposanue CMulClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBAThH
BapUaHTHI pEIICHUH ¢ y4éTOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb:



BJIAJICTh HAaBBIKAMM TO3HABATEIBbHOM pEe(PIEKCUM KaK OCO3HAHUS COBEpIIAeMbIX ACUCTBUHN U
MBICIIMTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB; BIAJETh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3yibTaTa pelleHrs MaTeMaTUIeCKOU 3a1a4y;

NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh ITPU PEIICHUH 33141, BHOCUTH KOPPEKTHUBBI
B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAH/IEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM, OOBSCHATh NPUUMHBI JOCTHKEHHS WIN
HEJOCTHKEHHSI PE3yJIbTAaTOB AESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMH: TOUKA, MPsMasi, INIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPUHN U CIICJICTBHS U3 HUX IIPU PEUICHUU T'€OMETPUYECKUX
3a1ad.

OnepupoBaTh MOHATHAMHU: TAPALIEIBHOCTh M TMEPHEHIUKYISIPHOCTh TMPSMBIX |
ILJIOCKOCTEM.

KJIaCCI/I(bI/II_II/II)OBaTB B3aMMHOC PACIIOJIOXKCHHUC IIPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.

OnepupoBaTh MOHSATUSAMH: JABYTPAHHBIA yTol, TpaHU JBYTPAaHHOTO Yyriia, pedpo
JBYTPaHHOI'O yTJja; JMHEHHBIN yroJl ABYTPAHHOTO YIJIa; FpagycHas Mepa JIByTpaHHOTO yTJa.

OHepI/IpOBaTB MOHATUAMU: MHOI'OI'paHHUK, BLIHyKJIBIﬁ n HCBBIHyK.HBII\/'I MHOTI'OI'paHHUK,
OJICMCHTEI MHOI'OI'paHHUKA, HpaBI/IJ'II)HHﬁ MHOI'OI'paHHUK.

PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IUpaMuIa; MpU3Ma, MPSMOYIOJIbHBIN
napaenenunes, Kyo).

KJ'IaCCI/I(bI/IHI/IpOBaTB MHOTI'OI'PaHHHUKH, B]'::I6I/Ipa${ OCHOBAaHHuA  AJIA KJ'IaCCI/I(bI/IKaI_II/II/I
(BbIHyKJIBIC W HCBLIIYKJIBIC MHOTOTPpaHHUKH, HPAaBUJIIBHBIC MHOTOI'PAHHHUKH, IPSAMBIC H
HAKJIOHHBIC ITPU3MBI, HapaJ'IJ'ICJ'IeHI/IHCI[LI).

OnepupoBaTh NOHATUAMU: CEKYIlasl INIOCKOCTh, CE4EHNE MHOTOTPAHHUKOB.
OOBSCHATD MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIONB3Ys METO/I CIIEJIOB.

CTpouTh CeYeHUs] MHOTOTPAHHUKOB METOJIOM CJIE€/IOB, BBIMIOJHSITH (BBIHOCHBIE) TUIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUI CBEPXY, COOKY, CHU3Y.

Pemrats 3agaun Ha HaXO0XIACHUC TCOMETPUICCKUX BCIIUYUH I10 o6pa3uaM WA aJirTOpUTMaM,
NOPUMCHAA M3BCCTHBIC AHAJIMTHUYCCKUC MCTObI IMPU PCHICHUH CTAHAAPTHBIX MATCMATHUYCCKHUX
3aa4 Ha BBIYUCJIICHUEC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH I0 HpHMOﬁ, OT TOYKH 10
IJIOCKOCTHU, MCKAY CKPCIIUBAOIHUMUCH ITPAMBIMHU.

Pemars 3a1a41 Ha HAXOKIACHUC TCOMETPUIYCCKUX BCIIMYUH I10 o6pa3uaM HJIN aJIrOpUTMaM,
MNPUMCHSASA HU3BCCTHBIC AHAJIMTHYCCKHUEC MCTOALI IPpU PCIICHHUU CTAHAAPTHBIX MATCMATUUYCCKHX



3a/lad HAa BBIYMCIEHUE YIVIOB MEXAY CKPCIIMBAIOIUMUCA IMPAMBIMH, MEXAY IPSMOU H
IIJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Beraucasate 00bEMBI B TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, TUPaMHUAA) C
IpUMEHEHHEM (OPMYJT; BBIYUCIATH COOTHOIICHHS MEX/1y IJIOMIAAsIMHU MTOBEPXHOCTEH, 00bEMaMu
MOI00HBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPUSI B NPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTH
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

HpI/IMeHHTB IrCOMCTPHUUCCKUC (baKTBI A pelICHUA  CTCPCOMCTPUUCCKHUX  3a14a4,
nmpeamnojgaratomux HECKOJbKO MIAaroB pPCIICHHA, €CIW YCJIOBUA NPHUMCHCHUA 3aJaHbl B SIBHOU

dhopwme.

[TpuMmeHsaTh mpocTeilne MporpaMMHBIE CPENCTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PEHICHUHU CTEPEOMETPUUECKUX 3a/1a4.

HpI/IBOI[I/ITL MMPpUMCPbl MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IMpUpOAC W IKU3HU,
PacCrio3HaBaThb IMPOABJICHUEC 3aKOHOB rCOMETPHUU B UCKYCCTBC.

[IprMeHATH NMOJTY4YEHHBIE 3HAHUSA Ha IPAKTUKE: AHAIM3UPOBATH pEalbHbIE CUTyalUud M
OPUMEHATH  U3YYCHHBIE IIOHATHUA B IIPOLIECCE  IIOMCKA  PEIICHUS  MaTeMaTU4ECKU
c(opMyJIMPOBAaHHON MpOOJIEMBI, MOJIEINPOBATH DPEAJIbHBIE CUTYyallMd Ha S3bIKE T€OMETPUH,
HCCJIE0BATh MOCTPOEHHBIE MOJAEIN C WCIOJIB30BAHUEM TI'€OMETPHUYECKHUX IOHATHN U TEOPEM,

arrapara aJII‘e6pr; peuiaTh MPAKTHUYCCKUC 3ala4i, CBA3AHHBIC C HAXOXKICHHUEM I'COMCTPUICCKUX
BCJINYHH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LIUIUHAPUYECKAs TIOBEPXHOCTb, 00pa3yroIue MUINHIPUYECKON
MOBEPXHOCTH; LIMJIMHJIpP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacnioznaBate Tena Bpamenus (HUIMHIP, KOHYC, cdepa H map).

OOBACHATH C1IOCOOBI MOTYYSHHS TEJI BPALICHHUS.

KnaccudunupoBats B3auMHOE pacionioskeHue cepbl U IIOCKOCTH.

OnepupoBaTh MOHATHUAMM: LIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnare 00bEMBI M IUIOMIAAN TIOBEPXHOCTEH TEN BpAIlCHUsS, T€OMETPHUUYECKUX Tell C
npUMeHeHneM GopMyIL.
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OnepupoBaTh MOHATUSAMU: MHOT'OIPAaHHMK, BIHMCAHHBIA B cepy M OMUCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BrraucaaTs cooTHOmMEHUS MCXKAY IUIoIagsiMu HOBCpXHOCTeﬁ 1 00bEMaMu HOI[O6HLIX TCII.

N3obpakaTs u3y4yaemble (UTYpBl OT PYKM M C NPUMEHEHHEM HPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYP: BHU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUs TeJl BpaIlleHUsI.

W3Bnekatb, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpaxX, MPEACTABICHHYIO Ha YEPTEXaX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrIinonaHsaTe AEHCTBUS CIIOKEHUS] BEKTOPOB, BHIUMTAHMS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YHUCJI0, O0BSICHATH, KAKUMU CBOHMCTBAMH OHU 00JI1aJaf0T.

[IpuMeHATH MpaBWIIO NapAJLIEIECIUIIEAA.

OnepupoBaTh NOHATHUAMHU: JE€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIY BEKTOpPaMH, CKAIIPHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MMPOU3BCACHUC BCKTOpPA HA YHUCJO, YIOJI MCIKAY BCKTOpAMU,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3aIIaBaTI> IJIOCKOCTb YPAaBHCHHEM B I[eKapTOBOfI CUCTCMC KOOpAWHAT.

[IpumensTe reomerpudeckue (akThl Ui pELICHHS CTEPEOMETPUUYECKHX — 3ajad,
IIPEIOJIAraA0IIUX HECKOJIBKO IIarOoB PEIIEHUs, €CIIM YCJIOBHA NPUMEHEHUS 3a/laHbl B SIBHOU

bopme.

Pemate HpOCTCfIH.IPIC TCOMECTPHUYCCKUC 3aJaU HA ITPUMCHCHUEC BCKTOPHO-KOOPAHWHATHOI'O
METOJa.
Pemate 3amgaud Ha [0Ka3aTEIbCTBO MAaTEMAaTHUYECKMX OTHOIIEHMH M HaXO0XXICHHE
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM WKW ajiropuTMaM, NpUMEHASA U3BCCTHBIC METO/bI ITPU
PEICHUN CTaHAAPTHBIX MAaTCMATUYCCKUX 3aj/1ay.

HpI/IMeHHTB HpOCTCﬁH.IPIC MNporpaMMHBIC CPEACTBA M JBJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTCMEI ITPU pCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a4.

[IpuBoauTe mHpUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U KU3HHU,
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh NMONMY4YEHHBIE 3HAHUSA Ha IPAKTUKE: AHAINW3UPOBATH pEalbHbIE CHUTyalud H
NPUMEHATh  U3YYCHHBIE IIOHATHUA B IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4ECKU
c(OopMyJIMPOBAaHHON MpOOJIEMBbI, MOJIEIHNPOBATH pPEAJbHBIE CUTYyallMd Ha S3bIKE T€OMETpUH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATHH U TEOPEM,
anmnapara anreOpsbl; peniarb NpakTUYECKUE 3a7auu, CBI3aHHbIE C HAXOKIECHHUEM IeOMETPHUUECKHUX
BEIINYUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HavmeHoBaHuWe pa3genos u Tem nporpamMmmbl KonuyecTtBo Yacos OnNeKTpOHHbIe (LnpoBbLIE)
n/n Bcero|| KoHTponbHble MpakTnyeckne obpasoBaTerbHble Pecypchl
paboThl paboThl
1 BBeneHue B ctepeomeTputo 10
2 [MpsiMble 1 NSIOCKOCTM B NPOCTPAHCTBE. 12 1
MapannenbHOCTb NPAMbIX U MIAOCKOCTEN
3 [MepneHanKynapHOCTb NPAMbIX U MIOCKOCTEN 12
4 Yrribl Mexay NpAMbIMU U NNOCKOCTAMU 10 1
5 MHoOrorpaHHuKK 11 1
6 O6BHEMBI MHOrOrpaHHNKOB 9 1
7 [MoBTOpEHME: ceYeHUst, pacCTOAHUS W YIibl 4 1
OBLLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 68 5 0
11 KJIACC
Ne HanmeHoBaHue pasgenos u Tem KonunyectBo yacos ONEeKTPOHHbIE (UMdPOBLIE)
n/n nporpaMmmel Bcero|| KoHTponbHble MpakTuyeckne obpasoBatenbHble pecypchbl
paboThl paboThl
1 Tena BpawieHns 12
2 O6béMbl TEN 5 1
3 BekTopbl 1 KoopauHaTel B npocTtpaHcTtee || 10 1
4 MNoBTOpEHNE, 0606LLEHNE, 7 1
cucTteMmaTmnsauus 3HaHum
OBLUEE KONMMYECTBO YACOB IO 34 3 0
NMPOIrPAMME
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