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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma ydeb6HOro kypca «I'eomerpus» 6a3oBoro ypoBHs 1 oOyuaronxcs 10 —11
KJaccoB pa3paboTaHa Ha ocHoBe DeneparbHOr0 TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA, MPEABSBISEMBIX K
MaTeMaTH4ecKoMy OO0pa30BaHHUIO, M TPAJULUI pOCCHIICKOro oOpa3oBaHus. Peamm3amus mporpaMmsl
o0ecreyrBaeT OBJIA/ICHUE KIIIOUEBBIMU KOMITETCHIIMSAMH, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHS H
HETIPEpPBIBHOTO 00pa30BaHMs, IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JMYHOCTHOTO U II03HABATEIHLHOIO
Pa3BUTHSI TMYHOCTH O0YYAIOLTHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTrO Kypca reéOMETpUU Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHHs 00YCIOBJICHA
MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX U IMPEIMETHBIX pPe3y/lbTaToB OOyUeHHs Te€OMETpUU B
HaNpaBICHUW  JIMYHOCTHOTO  pa3BUTUS  oOydarommuxcs,  (GopMHpoBaHUS  (YHKIMOHAIHHON
MaTEeMaTHYeCKONH TPAaMOTHOCTH, M3Y4YeHHs APYrUX Y4YeOHBIX IUCHMIUIMH. Pa3Butue y oOydarommxcs
NPaBUIBHBIX TMPEJICTABICHHA O CYIIHOCTH M TPOUCXOXKICHHH T'€OMETPHYECKUX aOCTpakuui,
COOTHOIIEHUH PEaJbHOTO M HAEaIbHOr0, XapakTepe OTPaXCHHS MaTeMaTHUeCKON HAyKoW SIBICHUU U
MPOIECCOB pEalbHOTO MHpPA, MECTE TIeOMETPUHM B CHCTEME HayK H POJIM MaTeMaTHYeCKOTO
MOJICTTUPOBAaHUSl B HAyYHOM IMO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO
MHUPOBO33PEHUS yUaIIUXCA, & TAKXKE KA4eCTB MBIIUICHUS, HEOOXOIUMBIX JUISI aIaliTallid B COBPEMEHHOM
oOuiecTBe.

['eomerpust siBIIETCS. OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpeIHEro o0Imero o0pa3oBaHUs,
TakK Kak 00ecrieunBaeT BO3MOXKHOCTh U3y4eHHS KaK AUCLMILTUH €CTECTBEHHO-HAYUYHOUW HaMpaBlIEeHHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlormueckoe MblieHHe, GopMUpyeMoe NpH H3YYeHUU OOYYarolIMMUCS TOHATUHWHBIX OCHOB
TE€OMETPHH U MTOCTPOSHHH IIETIOYKH JIOTHIECKUX YTBEPKIACHUN B XOJE PEIICHUS] TeOMETPUIECKUX 3ajad,
YMEHHUE BBIIBUraTh M ONPOBEPraTh I'MIIOTE3bl HEMOCPEJICTBEHHO HCIOJB3YIOTCS NMPH PELIeHUH 3a/1ad
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHne OpUEHTHPOBAThCS B IPOCTPAHCTBE MIPAeT CYIIECTBEHHYKO pOJIb BO BcCeX 00dacTsAX
JeSITeTbHOCTH YeoBeka. OpHeHTAIHs YeIOBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOANMOE YCIOBUE
€ro COIHUAIbHOro OBbITHS, (hopMa OTpaK€HHsI OKPYKAIOIIEr0 MHpaA, YCJIOBHE YCHEIIHOIO MO3HAHHS U
aKTUBHOTO TpeoOpa3oBaHMs JACUCTBUTENHHOCTH. OlepupoBaHHWE MPOCTPAHCTBEHHBIMH OOpa3amMu
00beIUHSET pa3Hble BUAbI YUeOHON U TPYIOBOM AEATENbHOCTH, SABISETCA OJHUM M3 MPO(ECCHOHANBHO
BaXHBIX KayeCTB, MOJTOMY aKTyalbHa 3ajada (OPMHPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBILUIEHHUS] KaK Pa3HOBUIAHOCTH OOpPa3HOTO MBIINIICHUS — CYLIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUYECKOHN IEATEIIEHOCTH 110 MHOTUM HAIlpPaBIICHHUSIM.

Llenp ocBoeHust mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHHS —
0011e00pazoBaTeibHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS yepe3 o0ecredeHrue BO3MOKHOCTH
PUOOPETEHUS M UCIIOIB30BAHUS CUCTEMAaTHUECKUX T€OMETPHUECKUX 3HAHUHM U eMCTBUH, CrIeU(PUIHBIX
T€OMETPHH, BO3MOYKHOCTH YCTICITHOTO TPOIOJKEHUsT 00pa30BaHus 110 CIEIUATBHOCTSM, HE CBSI3aHHBIM C
MPUKIIQJHBIM UCTIOJIb30BAaHUEM F'€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeqHa3HaueHa ISl OOYYaIOIIMXCS CpeaHeH
IIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS.
Takum obpazom, oOydaroruecss Ha 6a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIIHE MAaTEMaTHYECKUE YMEHHUS,
CBSI3aHHBIE CO CHEeUU(UKOI reoMeTpun U HEOOXOAMMBbIE JUIS )KU3HU B COBpeMeHHOM oOriectBe. Kpome
3TOTO, OHU MMEIOT BO3MOYKHOCTh M3y4YHTh T€OMETPHUIO Ooiee TITyOOKO, eclii B JalbHEHIIIeM BO3HUKHET
HE00XOAMMOCTh B TEOMETPUUYECKHUX 3HAHUSX B MPO(ECCHOHAIBHON eI TeIbHOCTH.

JlocTukeHue 1enu OCBOCHHUS MPOrpaMMbl 00€CIeYHBAeTCs PEIIEHHEM COOTBETCTBYIOLIUX 3ajiad.
[TpuopurteTHbIMH 3amayaMu OcBOeHHs Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SIBJISIFOTCSL:

e (opMHUpOBaHME NPEACTABICHUS O TE€OMETPHM KaK YacTH MUPOBOM KYJIbTYPHI U OCO3HaHHUE €&

B3aMMOCBSI3HU C OKPYKAIOIIMM MHPOM;



e (opMHUpOBaHME NPEICTABICHUS O MHOTOTPAHHUKAX W TelaX BpalleHHs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENIAX, TO3BOJISIIOIIMX ONUCHIBAaTh W M3Y4aTh pa3HbIC SIBICHUS
OKpY>KaIOILIEero MUpa;

e (opmMupOBaHME YMEHHS pPACHO3HABaTh HA YEPTEXKaxX, MOJEIAX M B pEaJbHOM MHpE
MHOTOTPaHHUKU U TeJa BpaLICHUS;

e OBJIQJICHWE METOJAaMM PEUICHHUs 33734 Ha MOCTPOCHUS Ha M300paKEHUSAX MPOCTPAHCTBEHHBIX
duryp;

e (opmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O MHOTOTPaHHHKAX U Tellax
BpAIllEHUs U UX OCHOBHBIMH CBOWCTBAMU;

® OBJIAJICHUE AJITOPUTMAMHU PEUICHUsI OCHOBHBIX THIIOB 33/1a4; (OPMUPOBAHUE YMEHHUS IPOBOIUTD
HECJIO’KHBIE JTOKa3aTeJIbHbIC PACCYXKICHUS B XOJI€ PEUICHUS CTEPEOMETPHUECKUX 3a/1a4 U 33124
C MMPAKTUYECKUM COJIEP>KaHUEM;

® Da3BUTHE HMHTEIUIEKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarolIMXcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTUYHOCTH MBIIIUICHUS;

e (QopmupoBanue (GYHKIIMOHANBHOM TPAMOTHOCTH, PEJIIEBAHTHON TE€OMETpUU:  YMEHHE
pacrmo3HaBaTh MPOSBICHUS TE€OMETPHUYECKHX TMOHATHI, OOBEKTOB M 3aKOHOMEpPHOCTEWH B
peabHBIX KU3HEHHBIX CHUTYalUsAX W MPU U3YYCHUU JIPYTUX YUEOHBIX MPEAMETOB, POSBICHUS
3aBUCHMOCTEl U 3aKOHOMEpHOCTEW, (OpMyIUpOBaTh MX Ha SI3bIKE T€OMETPHH U CO3/1aBaTh
TE€OMETPHUECKUE MOJIENIN, MPHUMEHSITh OCBOCHHBIM T€OMETPUYECKHU ammapaTr JUIs peIIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  33/7a4, HWHTEPIPETHPOBATH W  OICHHUBATh  MOJyYEHHBIC
pe3yJIbTaThI.

OTnUuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS] BKIIIOUEHUE B KypC CTEPEOMETPUU B Hauase
€ro W3yYeHHs 3a/ad, pellaeMblX HAa YPOBHE HHTYHUTHBHOTO ITO3HAHMSA, M OIPENCIEHHBIM 00pa3om
OpraHu30BaHHAs padoTa HaJl HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET MPOTEKaHHEe WHTYUTHBHBIX IPOIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YUYEHUIO MpeIMeTa.

[Ipennourenue oTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO €CTh TEOPETHUECKUE
3HaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTHUECKOW nesTeabHoCTH. PazButue
MIPOCTPAHCTBEHHBIX TPE/ICTABICHUH Y yJalIUXCcs B Kypce CTEPEOMETPHUU MPOBOJUTCS 3a CUET peIIeHUs
3aJjad Ha CO3JlaHME IPOCTPAHCTBEHHBIX OOpa30B M 3ajay Ha OMNEpPUPOBAHHUE MPOCTPAHCTBEHHBIMHU
obOpazamu. Cozmanue oOpaza MPOBOJIUTCA C OMOPOM Ha HAIVISIIHOCTh, a ONEpUpOBaHHME O0pa3oM — B
YCJIOBUSAX OTBJIEYEHHUS OT HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHsI €0 MCXOJHOTO COACPIKaHusI.

OcHoBHbIE cojaeprkaTenbHble JTuHUU Kypca «['eomerpum» B 10—11 knaccax: «MHOrorpaHHUKN»,
«IIpsiMple M TUIOCKOCTH B TpocTpaHcTBe», «Tema BpamieHus», «BekToppl W KOOpIMHATHI B
npocTtpaHcTBe». DopMHUpPOBaHKE JTOTHYECKHX YMEHUH pacmpelensieTcss He TOJIBKO 10 COJepKATeIbHBIM
JIMHUAM, HO U 10 roJjaM 00yueHHs Ha ypOBHE CPEAHEro o0IIero oopa3oBaHusl.

Conepxanre 00pa3oBaHHWs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylibTaTaM OCBOCHHUS pabodei
IpOrpaMMbl, paclpeneNéHHbIM IO ToJaM OOydYeHHUs, CTPYKTYpUPOBAaHO TaKUM OOpa3oM, YTOObI
OBJIJICHUE TEOMETPHUECKUMH TIOHSATHSAMH ¥ HaBBIKAMH OCYIIECTBIBIOCH IIOCIEOBATEIIEHO U
MOCTYIATENBHO, ¢ COOJIOJEHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B
OOIIYI0 CHCTEMY T€OMETPUYECKHX TPEJICTABICHUI O0OyUYaIONIMXCs, pacimpsisi U yriryosss e€, odpa3ys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B HeAeno B 10 kiacce u 1 yac B Hegenmo B 11 kiacce,
BCETO 3a JBa roja o0y4eHus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsaTue 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacronokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOINUECs, IapAJUICIbHBIE WU
cKpeuuBaromuecs npsmsle. [lapamienbHOCTh NPSAMBIX M IIOCKOCTEW B IIPOCTPAHCTBE: MapalIeiIbHbIC
IIPsIMBIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX NPAMBIX; MAPAIICIBHOCTD IPAMOHN U INIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMA CTOPOHAMM; YIOJI MEXAY NPsSMBIMU B IIpocTpaHcTBE. [lapauienbHOCTE IUIOCKOCTEN:
IapajulelIbHbIE IUIOCKOCTH; CBOMCTBA MapajUIeNIbHBIX IIOcKocTed. lIpocreiimme mpocTpaHCTBEHHBIE
(Gurypsl Ha MIOCKOCTH: TETPadp, KyO, Mapajuiesenue]; IoCTPOSHHE CeUeHUH.

IlepneHIUKYNAPHOCTh HPSMOW M IUIOCKOCTH: NEPIECHIUKYJSIPHBIE IPSAMbIE B IPOCTPAHCTBE,
IIPSIMBIE ITapaJUICIbHbIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK MEPIICHAUKYIIPHOCTH IPSIMON U
IUIOCKOCTH, TEOpEMa O MPSAMON NEPIEHIUKYJISIPHOU IUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YroJl MEXKAY
IPSIMOM M IIIOCKOCTBIO; JBYIPAHHBIM YIoJl, JIMHEHMHBIM yroyl IBYrpaHHoro yria. llepnenmukynsap u
HAKJIOHHBIE. PAcCCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT MPSIMOW 0 IJIOCKOCTH, MPOEKLIHS
¢burypel Ha TMIOCKOCTh. [leprneHAMKYISIPHOCTh IUIOCKOCTEH: NPU3HAK MEPIEeHIANKYISIPHOCTH ABYX
miockocTeil. Teopema 0 TpEX NepneHauKyIsapax.

MHOrorpaHHUKH

[lonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHMKA, BBIIYKJIBIE M HEBBIITYKIIbIE
MHOI'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroyipHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
npsiMas M HakKJIOHHAas Mpu3Mbl; OOKOBas U IOJIHAs MOBEPXHOCTb mpu3Mbl. [lapannenenunern,
IIPSIMOYTOJIBHBIA MapajulelienuIel U ero cBoucTBa. Ilupammpa: n-yronpHas nupaMuja, I'PaHH H
OCHOBaHUE MUPaMHM/Ibl; OOKOBAs U MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U yCeUEHHAsS MUpaMU/a.
DneMeHTHI NpU3Mbl U TUpaMubl. [IpaBuiIbHbIE MHOTOTPaHHUKH: TIOHSATHE MPAaBUILHOTO MHOTOI'PaHHUKA;
IIpaBWIbHAsA TNpU3Ma W IpPaBWIbHAs NUPaMMIA; MpaBWIbHAsg TPEYrojbHas NUpaMHAa U IPABUIBHBIN
teTpadap; KyO. IlpencraBieHure O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTAa’Jp, IOAEKadJp M HKOCAdIP.
Ceuenus npu3Mbl U MIUPaAMUBIL.

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMON, IMIIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B NUpaMUax, apajuleJenuneax, IpaBUIbHbIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. [lmomans OokxoBoi
MOBEPXHOCTU M TOJHON MOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIA/b OCHOBaHMH, TeopeMa o OOKOBOM
MOBEPXHOCTU MpsAMOM mpusMmbl. [lnomans OOKOBOM NOBEPXHOCTM W TOBEPXHOCTH MPABHIBHOU
MUpaMHIbI, TeopeMa O IUlomaau yceu€HHO mnupamunbl. [lonstue o6 00vEMe. OO0BEM TUpPAMUIBL,
IIPU3MBL.

[TonoGHbIe Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOIAIASIMHU MOBEPXHOCTEH, 00bEMaMu
MOI00HBIX Tel.

11 KJIACC

Tena Bpamenus

[unmuuapuyeckass  MOBEPXHOCTb,  OOpasyiolve  LWIMHAPUYECKOH  MOBEPXHOCTH,  OCh
UWIMHIPUYECKON moBepxHocTU. LunmHap: ocHoBaHMSA M OOKOBasi MOBEPXHOCTb, OOpa3yrolias U OCh;
TUIOIIAb OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konunyeckass moBepXxHOCTh, 00pa3yrolnne KOHUYECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON
noBepxHocTd. KoHyc: ocHOBaHME M BeplIMHA, OOpa3ylolias M OChb; IJIOHIaJb OOKOBOM M MOJIHOM
MIOBEPXHOCTHU. Y CeYEHHBIN KOHYC: 00pa3yIolye U BbICOTa; OCHOBaHUS U OOKOBAasl IOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IMaMeTp; IIONaab MOBEPXHOCTH chepbl. BzaumHoe pacnonoxeHue
chepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; miomaas chepsl.

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOnHanuu Tten BpalleHHWs MU MHOTOTPAaHHUKOB. MHOIOIpaHHHUK, ONHCAHHBIM OKOJIO cdepsl;
cdepa, BiucaHHass B MHOTOI'PAaHHHK, WM TEJIO BpAIICHUS.



[Tonsatue 06 o6bpéMe. OcHOBHBIE cBOMcTBa 00bEMOB Tes. Teopema 00 00bEME MPAMOYTOIBLHOTO
napajiesenunesa u cineacTeus u3 He€. O0béM nuanHapa, konyca. O0BEM mapa U miomazab chepsl.

[TonoGHbIe Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAISIMH MOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ceuenust nunuHApa (MapajjiesIbHO M MEPHEHAUKYISIPHO OCH), CEYEHMsI KOHyca (IapajuleIbHOe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUEHNUs Iapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B mpocTpancTBe. Cl105KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4uciio. PasnoxxkeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio mapaienenunena.
Pemenue 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IPAaBWJI ACUCTBUM ¢ BeKTopamu. [IpsmMoyronpHas cucrema
KoopauHaT B npocTtpaHcTBe. Koopaunare! Bekropa. [Ipocreiiimue 3agaun B KoopaAuHaTax. YToi MEXIy
BekTOpamu. CKalsIpHOE NPOU3BEICHUE BEKTOPOB. BhIuKciIeHNe yrioB MEXy IPSIMBIMU U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pe3ysbTaThl OCBOEHHsI IMporpamMmbl  yuyeOHOro npeamera «MaTemaTuka»
XapaKTepU3yIOTCS:

I'pazknanckoe BocniMTaHHe:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIUN OOYUYaIOMIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YjileHa POCCUHCKOro OOLIeCTBa, IMPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHUHN, IPOIETyp IPaXKIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCH! U TIp.), YMEHHUEM
B3aMMO/IEHICTBOBATh C COLMAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU € UX (DYHKLMSAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BociuTaHHE:

C()OPMHPOBAHHOCTBIO POCCUMCKON TI'pa)KTaHCKOM MISHTUYHOCTH, YBaXXEHHUS K MPOILIOMY H
HACTOAILIEMY POCCUHCKON MaTeMaTHK{, LEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSM POCCHMCKUX
MaTEMaTHUKOB U POCCUHCKOW MAaT€MaTU4YECKOW IIKOJBI, K MCIOJIB30BAHUIO 3THX JOCTHKEHUH B IPYruX
HayKax, TEXHOJIOTHSIX, cepax 3KOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEH POCCHMCKOro Hapoja; cpOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, dTUYECKOIO IMOBEACHHUS, CBA3AHHOIO C IPAKTUYECKUM NPUMEHEHHEM IOCTHMKECHWM HAayKu U
JeSTENIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOEHHE YCTOMYMBOTO Oy IyIIEro.

JCTeTHYeCKOe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pEIIeHUH, pPacCyXIEHUI; BOCHPUUMYMBOCTBIO K MaTE€MaTUYECKMM acHeKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYEeCKHe 3HaHUS B HHTEpecax 3/I0pOBOrO U
6e3omacHoro oOpasa KHM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pOBBIO (370pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN M OTHbIXa, peryisipHas ¢u3nueckas aKTUBHOCTH); (PU3NYECKOTO
COBEpILICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IUYHBIM chepam
npodeccnoHanbHOM JEeSATeNbHOCTH, CBS3aHHBIM C MAaT€MaTUKOW M €€ TNPUIIOKEHUSIMU, YMEHHEM
COBepLIaTh OCO3HAaHHBIA BBHIOOP Oyaymied mnpodeccuu U peaaru30BbIBATh COOCTBEHHbBIE XHU3HEHHBIC
IUTaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHMIO M €aMOOOpa3OBaHUIO Ha
MIPOTSKEHUM BCEW >KM3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PELIEHMHM MPAaKTUYECKUX 3a]ad
MaTeMaTH4eCKOM HalpaBIEHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

C()OPMHUPOBAHHOCTBIO ~ SKOJIOTMYECKOM  KYJIbTYpbl, IOHMMaHHEM  BIIUSHUS  COLUMAJIBHO-
HSKOHOMHYECKUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLHUAIBLHOU Cpebl, OCOZHAaHUEM II00aTbHOTO
XapakTepa HKOJOTMYECKUX MpoOIeM; OpUEHTALMel Ha NPUMEHEHUE MaTeMaTHYeCKHX 3HAaHUM A



pelieHus 3a7a4 B 0OJACTH OKPYXKAIOIICH Cpefbl, MNIAHUPOBAHUS MOCTYMKOB M OIIEHKH WX BO3MOXKHBIX
MOCTEACTBUI JJIs1 OKPYKAIOIIEH CPEIbI.

I{eHHOCTH HAYYHOT'O MTO3HAHUS

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd U OOIICCTBCHHOW MPAKTUKH, NTOHMMaHHUEM MaTeMaTHYEeCKOW HayKH Kak cdepbl 4elIoBEUYeCKOU
NEeSATEIbHOCTH, 3TAloOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHUS LMBWIN3ALMU; OBJIAJECHHUEM S3BIKOM
MAaTeMaTUKM M MaTEMATHYECKOW KYJIbTYpOM KakK CpEeJACTBOM IIO3HAHUS MHPA; T[OTOBHOCTBHIO
OCYUHIECTBJIATH IPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh MHANBUTyAJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yNbTaThl OCBOEHHUS MporpamMmbl ydeOHOro mnpeamera «MaTemaTHKa
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OelCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1) Vuueepcanvnvie nosnasamenvhvle Oelicmsus, obecneyusarom Gopmuposanue 0a308bix
KOCHUMUBHBIX NpOYecco8 o0yuarowmuxcs (oceoeHue Memoo0o8 HO3HAHUSA OKpYcaowe2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMmeHut pabomams ¢ ungopmayuel).

Ba3oBblie joruyeckue aeiicTBus:

® BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMATHUECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXJy IOHATUAMHU; (OPMYJIMPOBATH OMNPEICICHHS IOHSATHH; YCTaHABIUBATH
CYUIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS Jisi 000OIIECHHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a;

e BOCIHPHHHMMATH, (OPMYIUPOBATH U TNPeoOpa3oBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OoTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHEIC,

® BBIBISITh MAaTEMaTHYECCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOpEYHs B (haKTax,
JAHHBIX, HAONMIONEHUSX W YTBEPXKICHUSAX; TMpeasaraTb KpPUTEPUU I BBISIBICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX UM HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® TIPOBOJIUTH CAMOCTOSITENIFHO JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHHH (MPSMBIE U OT
MIPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, TPUBOJUTL TMPHUMEPHI W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKACHHS U BHIBOJIBI;

e BbIOMpaTh crnoco0 perieHusl yuyeOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BApHUAHTOB pPELICHMS,
BBIOMPATh HaHOOJIee MOIXOISIINN ¢ YIETOM CaMOCTOSITEIHHO BBIZICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

® UCMOJNB30BaTh BOMPOCH KaK HCCIIENOBATEIbCKUA HWHCTPYMEHT MO3HAHUS; (OpMyTUpOBaTh
BOTIPOCHI, (UKCHPYIOIIHE TPOTHBOPEUHE, MPOOJIEeMy, YCTaHABJIMBAaTh HCKOMOE W JaHHOE,
(hopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® TIPOBOJUTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHUE TI0 YCTaHOBIICHHIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, NPOIECCa, BBHISBICHUIO 3aBHCHMOCTEH
MEXIy 00bEKTaMH, SBICHUSMH, TPOIIECCAMU;

®  CaMOCTOSITENILHO (OPMYIHPOBaTh OOOOIIEHWS W BBIBOJBI IO pE3yJIbTaTaM IPOBEIAEHHOTO
HaOJIOICHNS, KCCIICIOBAHMUS, OIIEHUBATH JOCTOBEPHOCTH TIOTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIIECCA, a TAK)KE BBIABHTATh MPEATIOIOKEHUS O €To
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

® BBIBIATH ACPUIUTH MHPOPMAIUU, NAHHBIX, HEOOXOAMMBIX [JII OTBETA HA BOMPOC M JIS
pelIeHus 3a/1a4H;

e BbOMpaTh  HMHQOpPMALMIO W3  HCTOYHUKOB  pa3jIMYHbIX  THUIIOB,  AHAJIM3UPOBATH,
CUCTEeMAaTHU3UpPOBaTh M HHTEPNPETUPOBATh HHGPOPMAIUIO pPA3NUYHBIX BUAOB U  GopM
MIPE/ICTaBIICHHS;

® CTPYKTypHUpOBaThb HMH(OpPMALMIO, MPEACTaBIATh €€ B Pa3IMYHBIX (QopMax, WILIIOCTPUPOBATH
rpauvecKu;



OLIEHUBATh HAAEKHOCTH HH(OPMAIIMU IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) VHusepcanvHble KOMMYHUKaGmugHwle Oelicmeus, o0Oecneuugarom Cc@opMuUpo8aHHOCHb
COYUANBHBIX HABLIKOS 00YUAIOWUXCAL.
Oo0menmne:

BOCIIPHHUMATH U (pOPMYIHUPOBATH CY)KACHHS B COOTBETCTBHHU C YCIOBUSIMH M LEISIMU OOIICHHS;
SICHO, TOYHO, I'PaMOTHO BBIPAXKATH CBOK TOYKY 3pPCHHA B YCTHBIX W IHMCBMCHHBIX TCKCTAaX,
JaBaTh MOSICHEHUS 10 XOJIy PELICHHS 33/1a4i, KOMMEHTHPOBATH MOJIYYCHHBIN PEe3ybTaT;

B Xozie OOCYXKICHHS 3ajJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAaeMOW TeMbI, HPOOJIEMBI,
pemaeMoi/’I 3ala4i, BBICKA3bIBATh HWACH, HALCIICHHBIC HAa ITOUCK PCHICHUA, COIIOCTABJIATL CBOU
CYXKJICHHS C CYXICHUSIMHU JIPYTHX YYaCTHHKOB JIHAora, OOHapy)KUBAaTh Pa3iMuue U CXOJCTBO
MIO3HIINIT; B KOPPEKTHOH (hopMe GOpPMYITHPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHUS;
HPEJCTABISATh PE3yJAbTaThl PELICHHS 3aJauyd, OSKCIEPUMCEHTA, HCCICI0BAHUS, IIPOCKTa;
CaMOCTOSTENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS ¢ Yy4E€TOM 3agad I[pe3CHTAlMd |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

MOHMMATh M UCIOJL30BaTh IMPEUMYIIECTBA KOMAHIHONW W WHIUBUIAYaTbHOW padOThI TpH
pelmieHnr y4eOHBIX 3a1a4; MPUHUMATH IIeJIb COBMECTHOW JESTeIhbHOCTH, IIAaHHUPOBATH
OpraHU3aIMI0 COBMECTHOW Pa0OTHI, paclpeAesaTh BHIbI pa0dOT, JOTOBAPHBATHCS, O0OCYKIATh
MIPOLIECC M PE3YJIbTAT pabOTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTFOICH;

y4acTBOBaTh B TIpPyHmHoBbIX ¢opMax paboTel (00CyxkaeHus, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W HMHBIC); BBINOJHATH CBOK YacTh PaOOThl M KOOPAWHUPOBATH CBOM JCHUCTBHS C
JIPYTUMH 4YI€HAMH KOMaHpbl; OIEHWBATh KAa4eCTBO CBOEr0 BKJIAaJa B OOIIMHA TPOAYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuenwvie Oeticmeus, obecneyusaom @GopmMuposanue CMblCI08bIX
YCMAaHOBOK U HCUZHEHHbIX HABBLIKOE JTUYHOCNIU.
Camoopranu3anmusi:

COCTABIIATh IIJIaH, aJTOPUTM pELIeHHUs 3aJayd, BBIOMpPATh CHOCOO pemieHus ¢ Y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTb U KOPPEKTUPOBAThH
BapHaHThI PELUICHUH ¢ yu€TOM HOBOI MHQOPMAIIIH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMM IO3HABATENbHON pedieKCMM KaK OCO3HaHUsl COBEPILAEMBIX NEHCTBUN U
MBICIUTENBHBIX ~ IPOLECCOB, MX PpEe3ylbTaToOB; BIAAETh CIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U Pe3yibTaTa PEIIEHUS MaTEMATUYECKOM 3a1a4;

MPEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IIpH pEUIEHUM 33Ja4yd, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JaHHBIX, HAlJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LENHU U YCIOBUSIM, OOBSICHITh MPUYUHBI JOCTUKEHUS WU
HEJIOCTHXKEHHUS  pe3yJabTaToB  JAEATENbHOCTH, HAXOAUTh  OWIMOKY, JaBaThb  OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

OmnepupoBaTh NOHATUAMHE: TOYKA, TIPSAMasi, TNIOCKOCTb.

[TpuMEeHSATh aKCHOMBI CTEPEOMETPHH U CICICTBUS M3 HUX TPH PELICHUH T€OMETPUYECKUX 3a1ad.

OmnepupoBaTh NOHATHAMHE: MAPAIUICIBHOCTh U IEPIICHAUKYISPHOCTD MPSIMBIX U TUIOCKOCTEHH.

KrnaccuduuupoBars B3aMMHOE pacIiojoKeHUE MPSIMBIX U TIOCKOCTEH B IIPOCTPAHCTBE.

OrnepupoBaTh MOHATUSIMU: JABYTPAHHBIN YToJI, TPaHU JBYIPAHHOTO YIiia, peOpo IBYrpaHHOTO YIJia;
JMHEHHBIA yroJ ABYTPaHHOTO YIJia; TpajlyCHasi Mepa JIByrpaHHOTO yIiia.

OrnepupoBaTh MOHSATUSIMU: MHOTOTPAHHHK, BBITYKJIBIA M HEBBITYKIIBII MHOTOTPaHHHK, 3JIEMEHTHI
MHOT'OTpaHHHKA, IPaBUJIbHBI MHOTOTPaHHHUK.

PacriosHaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHKOB (IIMpaMula; MpHU3Ma, HPSIMOYTOJBHBIH
napaiesnenumnes, Kyo).



Knaccu¢unupoBaTrb MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHMSA Ui KJIAcCH(PHUKAIMU (BBITYKIIbIE H
HEBBINTYKJIbIE MHOTOTPAHHUKH; IPaBWIbHbIE MHOTOTPAaHHUKH; HpPsSAMble M HAKIOHHBIE IPHU3MBI,
napajuieenuneabl).

OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO CIIE/IOB.

CtpouTth ce4eHus: MHOIOI'PaHHUKOB METO/OM CJIE/I0B, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.

Pemate 3ajaunm Ha HaxOXJEHHE TIE€OMETPUYECKMX BEJIMYMH 10 00pasluam WM alropuTMam,
MPUMEHSS W3BECTHBIC aHAIMTHYECKUE METOABI MPHU PEIICHUH CTaHJApTHBIX MaTeMaTHUECKUX 3a/a4 Ha
BBIUMCIIEHUE PACCTOSTHUM MEX1y ABYMS TOUKaMH, OT TOYKHU JI0 MPSIMOM, OT TOYKHU JIO MJIOCKOCTH, MEXTY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemate 3ajaum Ha HaxoXJE€HHE TE€OMETPUYECKHMX BEJIMYMH 10 00pasluaM WM ajlropuTMam,
MPUMEHSS W3BECTHBIC aHAIMTHYECKUE METOABI MPHU PEHICHUH CTaHJAPTHBIX MAaTeMaTHUECKUX 3a/a4 Ha
BBIUUCIIEHUE YIJIOB MEXJY CKPEUIMBAIOIUMUCS HPSAMBIMHU, MEXIY HOPAMOM M IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruuciate 00bEMBI M IUIOLAJM TOBEPXHOCTEM MHOIOIPAaHHMKOB (MpU3Ma, MUpaMuaa) ¢
npuMeHeHHeM (OpMYJ; BBIYHCIATH COOTHOLICHHS MEXIY IUIOMAISIMH IOBEPXHOCTEH, OO0BEMamMu
110JI00OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATHSAMH: CUMMETPHS B TPOCTPAHCTBE;, LEHTP, OCh M IUIOCKOCTh CHMMETPHH,
LEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH W HHTEPIPETUPOBATh HWHGPOPMALKIO O TPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeaCcTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[TpumensTh reoMeTpudeckre (HakThl [UIsl PEIICHUS] CTEPEOMETPUIECKUX 3a/1a, MPEIIOoIararimnx
HECKOJIbKO 111aroB peIleHHs], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumMeHsTh TpOCTEHIINE TPOTPAMMHBIE CPEICTBA M SJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1ay.

[TpuBoANTH TIpUMEpPHI MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEW B TPUPOAE W JKU3HHU, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TpuMeHsTh OTyYeHHBIC 3HAHHS HAa MPAKTHUKE: aHAJTM3UPOBATh PEANbHBIE CUTYallud W TPUMEHSTh
U3yYeHHBbIE TOHATHS B IpOLECCE MOUCKAa PELIeHHs MaTeMaTH4ecKu C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOJICIMPOBATh peajbHble CUTYyallMl Ha S3bIKE TEOMETPUH, HWCCIEIOBAaTh IOCTPOCHHBIE MOJETH C
UCIOJIb30BAHUEM TE€OMETPUYECKHX MOHATHM M TeopeM, ammapaTra aireOpbl; pelarbh NpaKTHYECKUe
3aJ]auu, CBSA3aHHBIE C HAXOXK/ICHUEM I€OMETPHUIECKUX BEITMUUH.

11 KJIACC

OnepupoBarh TMOHATHAMHU: IMJIMHAPHYECKAs TIOBEPXHOCTh, OOpa3ymoIIue IHINHAPHUECKON
MOBEPXHOCTHU; IMJIMHAP; KOHWYECKas IMOBEPXHOCTb, OOpa3ylollMe KOHMUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTD.

Pacnio3naBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTyYEHUS TeJl BpallleHus.

KnaccuguupoBaTs B3auMHOE paclojokeHHe Cephl U MITOCKOCTH.

OmnepupoBarh MOHATHAMH: IIAPOBOH CETMEHT, OCHOBAaHHE CEIMEHTA, BHICOTA CETMEHTA; MApOBON
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS, BHICOTA LIIAPOBOIO CJIOS; IIAPOBON CEKTOP.

Beruauciate 00BEMBI M TUIOIMIAAM TTOBEPXHOCTEH TeNl BpAICHHS, T€OMETPHUYECKUX Tel C
pUMEHEHHEM (OpPMYIL.

OmnepupoBarh MOHATHUSMH: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W ONMHCAHHBIA OKOJO CQepsr;
cdepa, BliMcaHHAas B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS.

Bbruncnste COOTHOLICHUS MEXKAY TUIOHIAIIMU MTOBEpXHOCTEN U 00BbEMaMH MOAOOHBIX TEI.

N300paxaTs n3ydaembie (GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY,
cOOKyY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUSI.

W3Bnekarb, WHTEpNpETHPOBaTH M MPeoOpa3oBbIBaTh HHGOPMAIUMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTE)KAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.



BBIHOJ'IH}ITI: HeﬁCTBHH CJIIOKCHUA BCKTOpOB, BBIYUTAHUSA BGKTOpOB 158 YMHO)KGHI/ISI BGKTOpa Ha
YHCJI0, O0BICHITH, KAKHMH CBOMCTBAMHU OHHM 00J1aJaloT.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEAA.

OnepupoBaTh HNOHATHUSMHU: JEKAPTOBBI KOOPJHWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroll MEXKIy BEKTOPaMHU, CKAISIPHOE IPOU3BEIACHHE
BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIAaHAPHBIC BEKTOPBHI.

HaXOI[I/ITB CyMMy BGKTOpOB 148 HpOI/ISBeI[eHI/Ie BCKTOpa Ha 4YucCio, yFOJI Mem;[y BeKTOpaMI/I,
CKaJISIPHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath IIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[IpuMeHSITh reoMeTpUYecKre (GakThl IS PEHICHUS CTEPEOMETPUYCCKUX 3aJ1ad, MPEANoaralonmx
HCCKOJIBKO II1aroB peI_HeHI/ISI, cClin yCJIOBI/ISI HpI/IMeHeHI/Iﬂ 3a1aHbI B SIBHOI\/JI (bopMe.

Pemarp npocreiime reoMeTpUIeCKHE 3314 Ha IPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarp 3amaun Ha JOKA3aTEIbCTBO MAaTEMAaTHIECKUX OTHOIICHUHN U HAXOXKICHHE TE€OMETPUUCCKUX
BEJIMYMH 10 0OpaslaM WM aJlropuTMaM, HMPUMEHSsS M3BECTHBIC METOJBI IPH PEIICHWH CTAaHIAPTHBIX
MaTeMaTUYECKUX 3a/1ad4.

[TpuMeHsTh TPOCTEHIIME TPOTPAMMHBIC CPEICTBA M SJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMBI
IIPY PEIICHUN CTEPEOMETPHUICCKUX 3a]1ad.

[IpuBOIUTE TpHUMEPHl MAaTEMATHUYCCKHUX 3aKOHOMEPHOCTEH B IPHPOJAE W KH3HH, PACIO3HABaTh
HpOfIBJ’ICHI/Ie 3aKOHOB FeOMeTpI/II/I B I/ICKYCCTBG.

[TpuMeHsTh MOTyYCHHBIC 3HAHKS HA MPAKTUKE: aHAJTU3UPOBATh PEAIbHBIC CUTYallud U TIPUMEHSTh
W3yYeHHBIC TIOHSATHS B IPOLECCE IMOMCKA PEIICHHS MaTeMaTH4eCKh C(HOPMYIMPOBAHHOW IMPOOIEMBI,
MOJICJIMPOBaTh pEajibHbIE CUTYallMM Ha S3bIKE TCOMETPUHU, HCCIICIAOBaTh IOCTPOCHHBIC MOJCIH C
WCTIOJB30BAHUEM TE€OMETPUYECKHX MOHSATHH M TEopeM, ammapara aireOphl; pemarh NPaKTHUECKUe
3aJ1a4M, CBSI3aHHBIC C HAXOXKICHHUEM ICOMETPHYCCKHUX BEIHUHMH.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacoB JJIeKTPOHHBIE
HaumenoBanue

Ne a3/1eJ10B U TeM K n (ma¢posbie)
HTPOJIbHBI KTHYECKH
nm| P Bcero OHTpO ¢ pa cckne o0pa3oBaTe/ibHbIE

nporpamMmal padoThI padoThI pecypeb

Bsenenue B
CTEPEOMETPHUIO

10

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTD
IPSIMBIX U IIJIOCKOCTEMN

12 1

[TepnieHIUKYISPHOCTD
MPSIMBIX U MJIOCKOCTEMN

12

Vsl Mexay NpSMBIMU
U IJIOCKOCTSIMU

10 1

5 MHoOrorpasHuKu 11 1

O0BEMBI
MHOTOTPaHHHKOB

[ToBTOpEHME: ceueHusl,
PAcCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 3 0




11 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposbie)
/o pa3zejioB M TeM Beero Kontpoasnbie | IlpakTnyeckue 0GpazoBaTEIbHbIE
NporpamMmsbl padoThI padoTshI pecypebi
1 Tena BpaueHus 12
2 OOBEMBI TET 5 1
Bexrops! n
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 000011IeHNE, 7 1
cucTeMaTu3aIus
3HAHUU
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 [TPOIT'PAMME
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