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MNOACHUTEJIBHAS 3AIINCKA

['eomerpus siBnsieTcss OMHUM M3 0a30BBIX KYPCOB HAa yPOBHE CpeHero odmero o0pa3oBaHus, TaK KaK
o0ecrieurBaeT BO3MOXKHOCTh W3Y4YEHMsI JUCIMIUINH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH U MPEIMETOB
TYMaHHUTapHOTO IUKIA. [I0CKONBKY JOTrHYECKOe MBIIICHHE, (POPMUPYEMOE TPU U3YUECHHH 00YJarOIIUMHCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IPH JI0KA3aTEIbCTBE TEOPEM U IOCTPOEHMM LIEMOYKH JIOTUYECKUX
YTBEPKACHUM IpPU PEIICHUM TIEOMETPUYECKHX 3ajady, YMEHHUE BBIJBUIaTb U OIPOBEPIaTh TI'MIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPU PEUIEHMM 33Jad €CTECTBEHHO-HAay4yHOro IMKJIa, B YaCTHOCTH
bu3nyecKkux 3aaay.

Lenb ocBoenusi mporpamMmbl yueOHOro Kypca «l'eomerpus» Ha yriayOGIEHHOM ypOBHE — pa3BHUTHE
WHIUBUAYAIBHBIX CIOCOOHOCTEH OOy4aroummMxcs MpH H3YYEHHMM TeOMETPHHM, KaK COCTaBISIOLIEH
npeaMeTHoM obnmactu «Marematuka U HHGOpMaTHKa» yepe3 obecriedyeHrne BO3MOKHOCTH MPUOOPETeHUS U
UCTOJb30BaHUsl OoJiee TIyOOKHX TE€OMETPUYECKUX 3HAHUH W JIEHCTBHH, CHENU(PHUUYHBIX T€OMETPHH, H
HEOOXOJUMBIX JUIsl YCIEUIHOTO TNPO(EeCcCHOHANBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCHOJIb30BAHUEM
MaTEMaTHKHU.

[IpyopuTeTHBIMU 3aayaMM Kypca TI'€OMETPUM Ha YIUIYOJEHHOM YpPOBHE, PpACIIMPSIOLIUMU U
YCUITUBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

paciidpeHre MpEeACTaBlIeHUS O TEeOMETPUU KaK YacTH MHUPOBOM KyInbTypel U (QOpMHUpPOBaHUE
OCO3HAaHUs B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(dbopMupOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXXHEHIIUX MaTeMaTUYECKUX
MOJIEISIX, IO3BOJISIIOIIMX OIMCHIBATh M HW3Yy4aTh pa3HbIE SBJIEHUS OKPYXKAIOIIEro MUpPA, 3HAHUE
MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» yaeOHOTO Kypca reOMEeTpHUH;

dbopMHupoBaHHE YMEHHS BJaJeTh OCHOBHBIMH TOHSTHSAMHU O MPOCTPAHCTBEHHBIX (UTYypax W HX
OCHOBHBIMH CBOWCTBAaMH, 3HaHUE TeOpeM, (OpMYJ U yMEHUE UX MPUMEHATh, YMEHHS JT0KA3bIBATh TEOPEMBI
Y HaXOJUTb HECTaHIApPTHbBIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMupOBaHHE YMEHUS PACIO3HABATh HAa YEPTEKax, MOJIEISIX U B PEabHOM MHPE MHOTOIPAaHHUKU U
TeJa BpaIleHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOICIIH;

(dbopMHpOBaHKE MOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IOCTPOSHUSI MaTeMaTUYeCKUX TEOPHA,
(dbopMHpoBaHKE TOHUMAHUS POJIM AKCHOMATHKH IIPU MPOBEACHUH PaCcCyKICHHIA;

(¢bopMUpOBaHHE YMEHHs BJIAJIeTh METOJAMH J0Ka3aTeNbCTB W AJITOPUTMOB PEUICHMS, YMEHUS HUX
MPUMEHSITh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHHS B XOJ€ PEIICHUSI CTEPEOMETPUUECKHX 3a7ad U 3aja4
C MPaKTUYECKUM coJepKaHueM, (pOopMHUpOBaHUE IMPEACTABICHUS O HEOOXOJMMOCTH JOKa3aTeNIbCTB MPH
00OCHOBAaHMH MaTEMaTHUECKUX YTBEPXKIEHUH U POJIM AaKCUOMAaTUKU B TPOBEAECHUU JETyKTUBHBIX
pacCyXJIeHUH;

pa3BUTHE U COBEPILIEHCTBOBAHME HMHTEIIEKTYAJIbHBIX M TBOPUYECKHX CHOCOOHOCTEH oOydarommxcs,
IIO3HABATEILHON AKTUBHOCTH, MCCIENOBAaTEIbCKUX YMEHUM, KPUTHUYHOCTH MBIIUIEHUS, HWHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢bopMupoBaHue (PYHKIMOHAJIBHON TPaMOTHOCTH, PEJIEBAHTHOM T€OMETpPUHU: YMEHHUs paclo3HaBaTh
MPOSIBJIEHUS] TEOMETPUUECKUX MOHITHH, 0ObEKTOB U 3aKOHOMEPHOCTEN B pealbHbIX )KU3HEHHBIX CUTYaIUSIX
U TOpU M3YyYEHUH JAPYrux Y4eOHbIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
MOJIETTMPOBAHUS PEATIbHBIX CUTYallMi, UCCIIEOBAHMS IIOCTPOEHHBIX MOJIENIEH, HHTEPIPETALIMU MTOTYUYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMH COZIEP)KaTEIbHBIMU JIMHUAMH yueOHOTo Kypca «I'eomeTpusi» B 10—11 kiaccax siBIsStOTCS:
«[IpsiMBbIE 1 TIIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHUKN», «Tena BpameHus», «BeKTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J[BIKEHUS B IPOCTPAHCTBEN.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHIATHIMUY, PEJICBAHTHBIMU
reOMETpUU Ha yriayonéHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCHTCS KO BCEM COAEpIKATEIbHBIM
JUHUSAM y4eOHOro Kypca, a (opMHpOBaHHE JIOTUYECKHMX YMEHUN pacmpenensiercs He TOJBKO II0



COJIEpKaTEeNIbHBIM JIMHUSIM, HO U To rojam oOydenusa. CoxepkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
MpeIMETHBIM pe3ylibTaTaM ocBoeHus dDenepanbHoi pabodeil mporpamMmbl, paclpeneiaEHHBIM IO ToAaM
o0OyueHus, CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOIIPOCAM
oOyyaromuecs: oOpalaiiuch HEOJHOKPATHO. DTO TO3BOJISIET OPraHU30BATh OBJIAZCHUE T'€OMETPHUECKUMHU
MNOHATUSIMH ¥ HAaBBIKAMH  IIOCJIEAOBAaTENbHO W  MOCTYMATeNbHO, C  COOJIIOJICHHMEM IPHHLUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMs BKJIIOYATh B OOLIYI0 CHUCTEMY TI'€OMETPHUECKUX IPEICTaBICHUI
o0ydJaromuxcs, pacupsis 1 yriryossist e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

€03/1aTh ycJIoBUsA I AuddepeHnranuu o0y4eHus, MOCTPOSHHsI MHANBUTyaJbHBIX 00pa30BaTEIbHbBIX
porpaMM, 00O€CleYUTh YIIIyOJNIEHHOE H3y4YeHHE T'e€OMETPHHM Kak COCTaBJISIOUIe ydeOHOro mnpeamera
«MaremaTHuKa;

MOJITOTOBUTh OOYYAIOIIUXCA K MPOJODKEHUIO M3YUEHHUS MaTeMaTHKH C Y4€ToM BbIOOpa Oymyrmiei
npodeccuu, odecrnieunBas MPEEeMCTBEHHOCTh MKy 00IITNM 1 MPodecCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuyenue yuyeOHoro kypca «Il'eomerpusi» Ha yriy0iaéHHoMm ypoBHe oTBoautcs 204 uaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 gaca B HE€IIO).

COJEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTh, MpocTpaHcTBO. [loHsTHe 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHwe IpsMBIX B IIPOCTPAHCTBE: IMEPECEKAIOLIUecsd, IapajulelbHble U
cKpemuBaromuecss npsMbeie. lIpusHaku ckpemmBaromuxcss nOpsAMbIX. [lapamuienbHOCTE HPSAMBIX U
IJIOCKOCTEM B NPOCTPAHCTBE: NApAJIENbHBIE IPSAMBIE B IPOCTPAHCTBE, MAPAIEIBHOCTh TPEX NPAMBIX,
napajyieNIbHOCTh MpsAMON M IulockocTH. [lapannenbHoe M LiEHTpaldbHOE HPOEKTHPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa NapajljIebHOIO IMPOEKTUpOoBaHMs. M300paxeHue ¢uryp B mnapamiesbHOM
MPOCKUUU. YIJIBI C COHANPABICHHBIMU CTOPOHAMM, YroJl MEXAY MPSIMBIMH B IIPOCTPAHCTBE.
[TapajienbHOCTh  IUIOCKOCTEH: IapajuleibHbIE IIJIOCKOCTH, CBOWCTBA IMApajUICIbHBIX IIJIOCKOCTEM.
[Ipocreiiimye mNpOCTpaHCTBEHHbIE (GUIypbl Ha IIJIOCKOCTH: TETpajap, Mapalljiesienume]], MOCTPOCHHE
CEYCHMII.

[lepneHMKyYIAPHOCTD MPSAMOM M IUIOCKOCTH: NMEPIEHANKYJIAPHBIC IIPSIMBIE B IPOCTPAHCTBE, MPAMBIE
MapajuleIbHbIE U MEPIEHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NMPSMON U IIJIOCKOCTH,
TeopeMa O IPSIMOW NMEPNEHAUKYISPHON MIOCKOCTH. OpToroHanbHOE NMpoekTrpoBanue. [lepnennukymsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 IUNIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 IMIIOCKOCTH, MPOEKLHUs (PUTYPBI
Ha IUIOCKOCTb. [leprneHauKyIsIpHOCTh IUIOCKOCTEW: MPU3HAK NEPHEHAMKYJIAPHOCTH [BYX IUIOCKOCTEH.
TeopeMa 0 TpEX nepHeHAUKYIIApaX.

VYriael B MPOCTPAHCTBE: YroJl MEXIAY NPAMOM W IJIOCKOCTBIO, JBYTPAHHBIA Yroj, JUHEWUHBIA Yroji
JIBYTPAHHOTO yria. TpéXrpaHHbIi 1 MHOTOTpaHHbIE yriibl. CBOMCTBA IUNIOCKMX YIJI0OB MHOTOTPAHHOTO YIJIA.
CBolicTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKH

Bunbsl MHOrOrpaHHMKOB, pPa3BEPTKa MHOrorpaHHuka. lIIpusma: n-yrompHas npusma, mpsMas H
HaKJIOHHass TpPHU3MBbI, OOKOBas M TIOJIHAS MOBEPXHOCTh Npu3MblL. [lapamnenenunesn, MPsIMOYTOJIbHBIN
napajuleJienunes U ero coiictsa. Kparuaiimme myTv Ha MOBEpPXHOCTH MHOrorpaHHuka. Teopema Oilepa.
[IpoctpanctBenHas teopema I[ludaropa. Ilupamuaa: n-yronbHas nmupaMuja, OpaBHIIbHAsS M yCceUEHHAs
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIbHOW Mupamubl. [IpaBuiIbHBIE MHOTOIPaHHUKHU:



IIpaBWIbHAs TpU3Ma M NPABWIbHAs NHpPaMUIA, NpPaBUJIbHAs TPEYroibHas NUPAMHMIA W TPAaBUIbHBIN
TeTpa’p, kyo. IlpeacraBieHue o mpaBUIbHBIX MHOTOIPaHHHUKAX: OKTA’p, JOAEKA3Ap U UKOCAIP.

Brruucinenne 9SJIeMEHTOB MHOTOTPAHHUKOB: pé&Opa, aAwaroHanw, yriael. [lnomans OokoBoi
MOBEPXHOCTU W TIOJHOW IOBEPXHOCTH MPSMOM MNPU3MBI, IUIOMIA[b OCHOBaHHH, Teopema O OOKOBOM
MIOBEPXHOCTU IpsiMON npu3Mbl. [lnomans O0KOBON MOBEPXHOCTU M MOBEPXHOCTH MPAaBUIBLHOW MUpPaMUIbI,
TeopeMa O IJIOMIAAN YCEUEHHON TMPaMHU/IBI.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM MPABUIBHBIX MHOTOrpaHHUKOB. CHMMETpUs B
IIPaBWJIBHOM MHOTI'OI'PaHHUKE: CUMMETPHS NapajulelIeIUIea, CAMMETPUS IPABUIbHBIX IIPU3M, CUMMETPHUS
IIPaBWJIBHON IUPaMUJBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsaTHsA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPAa, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIICHHBIE W IIPOTHUBOIIOJIOKHO HAIPaBICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOPAMM: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE
BEeKTOpa Ha uucio. CBOHCTBa ClI0XEHUS BEKTOpoB. CBOWCTBa YMHOXKEHHUS BeKTOopa Ha uucio. Ilonsrue
KOMIUIaHapHbIe BEKTOpHL. [Ipr3Hak komiuianapHocTH TpEX BeKTOpoB. IIpaBuno mapamienenunena. Teopema
O Pa3JOXKEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsimoyronbHas cucrema KOOpAMHAT B
npocrpancTse. Koopaunats! BekTopa. CBs3b MeX Iy KOOpIMHATAMH BEKTOPAa U KOOPAMHATAMHU TOYEK. YTOII
Mexny BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpauenus

[loHATHS: UIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTb, CepUUecKas MOBEPXHOCTD,
oOpasyromue moBepxHoctel. Tena BpameHus: MUIMHIP, KOHYC, YCEYEHHBIN KOHYC, chepa, map. Bzanmuoe
pacnosoxeHne cdepsl M INIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe. M3o0paxeHnue Ten BpalieHHs Ha
iockoctu. Pa3Béprka nununapa u konyca. Cummerpust chepsl U 1mapa.

O06BéM. OcHoBHBIE cBOIiCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOJIBHOIO Mapasuieenunesia
u cnencteus u3 He€. OOBEM MpsAMON M HAKIIOHHOW MPU3MBI, HWIMHIPA, THpaMuIbl 1 KoHyca. O0BEM m1apa
Y 1apOBOI'0 CErMEHTA.

KomMOunanuu Ten BpaieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucanHas B IWIUMHAP, ONMCAHHAS OKOJIO
mumHapa. Ilepeceuenue cdepsl u mapa ¢ miockoctsro. Kacanue mapa u cdepsl miockoctsro. IlonsTue
MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPALCHHUS.

[Inomans NOBEpXHOCTH LWINHAPA, KOHYCA, IUIOMaabL cheprl u e€ yacteid. [lonoOue B nmpocTpaHCTBe.
OtHomenue 00bEMOB, MIOLIaIel MoBepXHOCTEH MOJ00HBIX Guryp. [IpeobpazoBanue Mog00Ms, TOMOTETHS.
Pemenune 3a1a4 Ha IUIOCKOCTH € UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHne ceueHUl MHOTOTPAaHHUKOB W TeNl BpAIIEHUS: CEYeHMs LWIMHApa (MapaiielbHO U
NEPIEHIUKYIIIPHO OCH), CEUeHHUs] KOHyca (MapajuleibHble OCHOBAHUIO U TPOXOJSIIUE Yepe3 BEpLIUHY),
CEYEHMS 1Iapa, METOIbI IOCTPOCHHUSI CEYEHUI: METOJ CIIEA0B, METOJI BHYTPEHHETO IPOCKTUPOBAHMS, METO/T
IIEPEHOCA CEKYIEN TNIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpanctse. Onepauuu HajJ BeKTopaMu. BekTopHoe ymMHOXeHHe BeKTOopoB. CBoiicTBa
BEKTOPHOIO0 yMHO)XKE€HHA. IIpsiMoyrosibHas cuctema KOOpAuHAT B INpocTpaHcTBe. KoopAauHATHI BEKTOpA.
Paznoxenue BexTopa 1o 6asucy. KoopmHaTHO-BEKTOPHBINA METO MTPU PELICHUH T€OMETPUYECKHX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JBwxenust npoctpanctBa. OtoOpaxenus. JBwxkeHuss u paBeHCTBO ¢(uryp. OOmme cBoiicTBa
JBVKEHNW. BUbl ABVMKEHUN: MapauIeIbHbI NEPEHOC, UEHTPAIbHAS CUMMETPHS, 3€pKaJIbHAs CUMMETPHSI,
OBOPOT BOKpYT npsiMoii. [IpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA YYEBHOI'O KYPCA «T'EOMETPHUSA»
(YTJIYBJIEHHBI YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO WJIEHA
poccuiickoro o0IIecTBa, MPEACTaBIEHWE O MaTeMaTUYeCKUX OCHOBaxX (DYHKIHMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBICHUH, TMpoOLeNyp TpaxkIaHCKOro obmiecTBa (BBIOOpPHI, ONPOCH U JAPYroe), yMEHue
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € MX (DYHKIMSMU U HA3HAUYCHUEM;

2) naTPpUOTHYECKOEe BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOW TPAKTAHCKOH HMJIEHTHUYHOCTH, YBaXEHHS K MPOUUIOMY U
HACTOALLEMY POCCUHCKON MaTeMAaTHUKH, IEHHOCTHOE OTHOLLEHUE K JIOCTHKEHUSM POCCUNCKHUX MaTEMaTUKOB
U POCCHMCKOM MaTEMaTUYECKOM IIKOJIbI, MCIIOJIb30BAHUE 3TUX JOCTHKEHHUN B IPYTUX HAyKaX, TEXHOJIOTUSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHHCKOrO Hapoaa, c(HOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUS, 3THYECKOT0 MOBEICHUS, CBS3aHHOIO C IMPAKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUN HAYKH U
NesITeNIbHOCThIO YYEHOT0, 0CO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyIyIIero;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUAsl 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN, 00BEKTOB,
3a/a4, pELIeHHUH, pacCyKIEHHH, BOCIPUUMYMBOCTb K MaTEMAaTUYECKUM acleKTaM pa3jU4HbIX BHUJIOB
HCKYCCTBa;

5) pusnyeckoe BoCIUTAHUE:

chOpPMUPOBAHHOCTh YMEHHsI TPUMEHATh MaTeMaTU4YeCKHue 3HaHWs B HMHTEpecax 370pPOBOTO H
Oe3omacHOro o0pas3a >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE MHTAaHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHITUA W OTAbIXA, peryispHas (u3nUeckas aKTHBHOCTH), (QHU3UUEecKoe
COBEPLICHCTBOBAHUE IIPH 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JAEATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HaHHE LIEHHOCTH TPYAOIIOOMs, HWHTEpEeC K pa3InyHbIM cdepam
npodeccuoHaNbHOM AESITEIbHOCTH, CBA3aHHBIM C MAaT€MaTUKON U €€ MPHIOKEHUSIMH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BBIOOp OyaymIel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHUIO M CaMOOOpPa30BAaHUIO HAa IMPOTSIKEHWH BCEH JKU3HH,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEHICHUU MPAKTUYECKUX 33]1a4 MAaTEMaTHYECKON HAIPaBJIEHHOCTH;

7) 3K010THYECKOE BOCTINTAHHE:

C(OPMHPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, MOHUMAaHUE BIUSHHUS COLHATIBbHO-IKOHOMHYECKUX
IPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMANBbHOM Cpelpl, OCO3HaHWE TIJI00AaJBHOIO XapakTepa
9KOJIOTMUECKUX MpoOJieM, OpUEHTAlMsl Ha MpPUMEHEHUE MaTeMaTHYeCKMX 3HAHWUW JUIsl pelieHus 3ajad B
o0jacTu OKpYy)Karollleld Cpepl, TUIAHWPOBAHHUE MOCTYINKOB M OIIEHKHM MX BO3MOKHBIX MOCJIEICTBUN s
OKpY>Karolle Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M
OOIIIECTBEHHOHN MPAKTUKU, MTOHMMAaHUE MAaTeMaTHYeCKON HaykH Kak cepbl UeloBe4ecKOil IesTeIbHOCTH,
ATanoB €€ pa3BUTUS U 3HAYUMOCTH JUIS Pa3BUTUSA LMBWIM3AIMH, OBIAJCHUE SI3bIKOM MaTEMaTHUKH HU
MaTEMaTHUYECKON KyJIbTYpOH KaK CPEICTBOM IIO3HAHUS MHpa, TOTOBHOCTb OCYIIECTBIATH NPOEKTHYIO M
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe 1elCTBUS



Ba3zoBble Joruveckue aeiicTeus:

BBISIBJIATh M XapaKTEPHU30BaTh CYLIECTBEHHbIC IPH3HAKKM MaTEMaTHYECKUX OOBEKTOB, HOHSITHH,
OTHOLICHUHA MEXIY MOHATHSIMH, (GOPMYJINPOBATh ONPEIENCHHs MOHATUH, yCTaHABIMBATh CYIECTBEHHBIH
MPU3HAK KJIacCU(PUKALUU, OCHOBAHUS JIsE 0000IIEHUs M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIIMPOBAThH U MPEOOPA30BBIBATH CY)KICHHS: YTBEpAUTEIbHbBIC U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISIBIIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTHUBOpeuusi B (hakTax, JAHHBIX,
HaAOJIOACHUAX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUU [Tl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

JenaTb BBIBOJBl C  HCIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX M  HHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITEJIHO JIOKAa3aTEJIbCTBA MAaTEMAaTUYECKHX YTBEPXKICHMH (IIpsiMble U OT
MPOTHBHOTO), BBICTPAWBATh AapryMEHTAIUIO, NPUBOIUTH IMPHUMEPHl M KOHTPIPHUMEPH, OOOCHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOIBI;

BBIOMPATH CIIOCO0 pemieHust yaeOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPAThH
HanboJee MOAXOIAIMNN C y4ETOM CAMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUA, (POPMYIMPOBATH BOIPOCHI,
¢bukcupyomue npoTUBOpeyre, MpodiieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMHPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UILIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, IPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

caMoCTOSITENNbHO  (hopMynupoBaTh 00OOWICHWSIT W BBIBOJABI IO pe3yiabTaTaM MPOBENEHHOTO
HAOJIOACHNUS, WCCIEOBAaHUs, OIICHWBAaTh JIOCTOBEPHOCTh TOJYYEHHBIX pe3yJbTaTOB, BBHIBOJIOB U
0000I11IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PpA3BUTHE HpOIecca, a TAaKKe BbLABUraTh IMPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH ACPUIUTHI MHGOPMAIUK, JAaHHBIX, HEOOXOIMMBIX ISl OTBETAa HA BOIPOC U JUIS pELIEHUs
3aJ1a4y;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB Pa3jIMUYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM NpeAcTaBICHUS;

CTPYKTYpUpOBaTh HHGOpPMAlLNIO, TPEACTaBIATh €€ B Ppa3IUYHBIX (opMax, HILUIIOCTPUPOBATH
rpaduyecKku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO C(HOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIC yHHBeEpcaIbHblIe Y4eOHbIC JeHCTBUSA

OO0menue:

BOCIPUHUMATH U GOPMYIIMPOBATH CYKJEHHUS B COOTBETCTBUH C YCIIOBUSIMU U IIEJIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pellieHus 3ajaul, KOMMEHTHPOBATh MMOTYYEHHbBIN pPe3yNbTar;

B X0/ OOCYXJIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aJ1a4M, BHICKA3bIBaTh UJIEH, HALIEJICHHBIE HA MIOUCK PEIICHHUS], COIIOCTABIIATh CBOU CYKIEHUS C CYXKACHUIMU
JAPYTrUX Y4YacTHUKOB Juajiora, oOHapyKuMBaTh pa3jMyhe U CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(dbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTaBIsATh  PEe3yibTaThl  PELIEHUS  3aJauyd, OKCIIEPUMEHTa, HCCIENOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIJIGHHS € Y4Y€TOM 3a7ad MpPE3eHTAlud U OcoOeHHOCTel
ayTUTOPHUH.



PeryasiTuBHbI€ YHUBEPCcAJIbHbIE YUeOHbIEe 1eHCTBUSA

Camoopranuszaums:

COCTaBJIATh IUIaH, AITOPUTM pEHICHMs 3a/1ayl, BHIOMPATh CHOCOO pelIeHUs ¢ y4ETOM HMEIOLIUXCS
pPEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThb W KOPPEKTUPOBATh BAPUAHTHI PEIICHHHA C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJVIEKT:

BIIQJICTh HABBIKAMU TIO3HABATENBHOW pEIICKCHH KaK OCO3HAaHUs COBEPIIAEMBIX JCHCTBUI H
MBICITUTENIBHBIX TPOIECCOB, UX PE3YJIbTATOB, BIAJETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJISI IIpoIiecca
U pe3yJIbTaTa PelIeHUs] MaTEMaTUYECKOH 3a1a4H;

MpEeABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELIEHUHU 3a/1a4l, BHOCUTbh KOPPEKTUBHI B
NesITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OIIKMOOK, BBISABICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pPE3yjbTara I M YCIOBUSAM, OOBACHATh MPUYMHBI JTOCTH)KCHUS WIN
HEIOCTHKEHHS PE3YJIbTATOB JCSITEIHHOCTH, HAXOJUTH OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eATEJBHOCTD:

[IOHUMAaTh U HCIOJB30BaTh NPEUMYIIECTBA KOMaHIHOW M MHAMBHUIYaJIbHON pabOThl NMpPU pPELICHUU
y4eOHBIX 3a/1a4, MPUHUMATh LEJIb COBMECTHOW AESITEIbHOCTH, IIAHUPOBATh OPraHU3AIMI0 COBMECTHOMU
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaTHCSA, 00CYKIaTh MPOIIECC U Pe3ylbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYx AeHHs, OOMEH MHEHHH, «MO3TOBbIE IITYPMBD» U
UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH CBOU JIEUCTBUS C JPYTMMHU 4JIEHAMU KOMAaH/bI,
OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOMIMK MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM Y4aCTHUKAMH
B3aUMO/ICVCTBUS.

MHNPEAMETHBIE PE3YJIbTATHI

K konmy 10 kiaacca o0ydaronuicss HAyIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHSATHSMHM CTEPEOMETPUM IIPU pEIICHUU 3a7ad |
IIPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUM;

® IIPUMEHATH AKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX NIPU PELICHUH F€OMETPUUECKUX 3aay;

e KJjaccu(UIUpPOBaTh B3aWMHOE pACMHOJOXKEHHE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONMEpPUPOBATH MOHSTUSIMMU, CBA3AHHBIMH C yIJIAMHU B IPOCTPAHCTBE: MEXY NMPSMBIMU B
IIPOCTPAHCTBE, MEXKY NIPSMON U IIIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

e CcBOOOJHO PAacro3HaBaTh OCHOBHBIE BU/IbI MHOTOIPAaHHUKOB (IIpU3Ma, MUpaMua, IPsIMOYTOJIbHBII

napajuiesienumne, Kyo);
e iIaccu(UIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAst OCHOBAHUS JIsl KJIacCU(DUKAIINH;
e CcBOOOJIHO ONEPUPOBATH MOHATHIMM, CBI3aHHBIMH C CEUEHHEM MHOT'OI'PaHHHKOB IIOCKOCTBIO;
®  BBINOJIHATH NapalieIbHOE, IIEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAaHNE PUTYD HA IIOCKOCTD,
BBITIOJHATH U300pakeHus (UTyp Ha MIOCKOCTH;

® CTPOUTH CEUEHUS MHOTOIPAHHUKOB DPAa3lIMYHBIMU METOJAaMH, BBIMNOJIHATH (BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIYUCIIATH IUIOMIAN OBEPXHOCTEH MHOTOIpPaHHUKOB (IIPU3Ma, MUPAMUA), TEOMETPUUYECKUX T
C MpUMEHEHUEM GopMyIT;

e CBOOOJHO ONEPHPOBATH MOHATHUSAMH: CUMMETPHs B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJHO OINEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHAaTaMm B
IIPOCTPAHCTBE;



BBITIOJIHATH JICUCTBUS HaJl BEKTOPAMH;

pelaTth 3a/1a4 Ha J0Ka3aTebCTBO MAaTEMAaTUYECKUX OTHOIIEHUN U HAXO0XKIEHUE FeOMETPHUUECKUX
BEJIMYUH, IPUMEHSSI U3BECTHBIE METObI MPU PELICHUH MATEeMAaTHYECKUX 3a]ad MOBBIIICHHOTO U
BBICOKOI'O YPOBHS CJIO)KHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBbI
IIPU PELIEHUN CTEPEOMETPUUECKHX 3a/1aY;

U3BJIEKaTh, NPEeoOpa3OBbIBATh U HUHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUuX Urypax, NpeACcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

MIPUMEHSTDH MMOTY4YECHHbIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATH U aHAJIM3UPOBATH PEalIbHbIE CUTYAallUH,
NPUMEHITh  W3YYCHHbIE TMOHSATHS B  MpOlLEcce  IOMCKAa  pEHIeHHs  MaTeMaTHYeCKd
chOpMyIUPOBAHHON MPOOIEMBI, MOJEIMPOBATh pEalbHbIE CHTyallMd Ha S3bIKE T'E€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENIN C HCIIOJIb30BAHMEM TIE€OMETPUYECKUX IOHATUI U TEOpeM,
ammapara anreOpbl, pemars IPakTUYeCKUe 3aJjauu, CBSI3aHHBIC C HAXO0XKJICHHEM I'€OMETPHUECKUX
BEJINYUH;

UMETh TMpeAcTaBiIeHUs 00 OCHOBHBIX JTalmax pa3BUTHA TEOMETPUU KaK COCTaBHOM 4YacTH
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K koHnmy 11 kiacca o0ydaronuics HAyIuTCs:

CBOOOJHO ONEpUPOBaTh MOHATUAMHU, CBSA3aHHBIMH C IWIMHAPUYECKOW, KOHHYECKOW U
cepruvecKoil MOBEPXHOCTSAMHU, OOBIACHATH CITIOCOOBI ITOTyUSHHS,;

OIIEpUPOBATh NOHATHUAMM, CBA3aHHBIMU C T€JIaMU BpALCHMS: LUIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacrio3HaBaTh Teja BpamieHus (IHIHHIP, KOHYC, cdepa U map) U OOBIACHATh CIIOCOOBI MOITydIeHUS
TeJ BpaLICHMUS,

KJ1accu(UIMpPOBATh B3aMMHOE PACIIONOKEHHE CEPhI U TUIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeJ BpallleHus, O0BbEMBI U IJIOLIAAU
MOBEPXHOCTEH MHOTOTPAaHHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIT;
CBOOOJHO ONEpUPOBaTh MOHATHUSAMM, CBS3aHHBIMM C KOMOMHAIMAMHU TeJ BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAaHHBIA B cdepy U OmUCaHHBIA OKosio cdepsl, chepa,
BIMCAaHHAsl B MHOTOTPaHHUK WMJIU TEJIO BPAICHMUS;

BBIUUCIIATH COOTHOLICHHUS MEXTy TUIOIAIsIMHU TOBEPXHOCTEN 1 00bEMaMU TOJIOOHBIX TET;
n300paxaTh H3ydyaeMble (DUTYpBl, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB
MPOCTBIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BpallleHUs;
U3BJIEKaTh, HWHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CcBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpalVM HaJl BEKTOpaMu;

3a/1aBaTh IUVIOCKOCTh YPABHEHHEM B IEKAPTOBOM CHCTEME KOOPAMHAT;

pelarh reoMeTpUUYecKHUe 3a/laydl Ha BBIYMCIEHHE YIJIOB MEXAY MNPSMBIMH M IUIOCKOCTSIMH,
BBIUHCIICHHE PACCTOSHUNA OT TOYKM JO IUIOCKOCTH, B LI€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIECHNUH;

cBOOOHO ONEpUPOBATh MOHSITUIMM, CBSI3aHHBIMU C IBUKEHHEM B MPOCTPAHCTBE, 3HATh CBOWCTBA
JIBIDKCHMIA,

BBINIOJIHATh M300pakeHHWs MHOTOTPAHHUKOB M TeJ BpalleHHUs NpU NapaieIbHOM MepeHoce,
LEHTPAIbHOM CHMMETPHH, 3E€pKAJIBHOW CHMMETPUH, NIPU IOBOPOTE€ BOKPYT IpPsIMOH,
npeoOpa3oBaHus O100WS;



CTPOUTHL CCUCHUA MHOTI'OI'PaHHUKOB U TCJI BpallCHUA: CCUHCHHUA LUJIHMHIAPA (HapaHJICHLHO n
NEPIEHIUKYJIIPHO OCH), CEUEHHs KOHyca (MapajuielbHble OCHOBAaHMIO M IPOXOIALINE YEPE3
BEpIINHY), CEUCHUS I1apa;

HUCITIOJB30BATh METOAbI MMOCTPOCHUA CEUCHUU: METOL CJIICOOB, METO/ BHYTPCHHCTO
MIPOEKTUPOBAHMUS, METOJI TIEpEHOCA CEKYIIEH MTOCKOCTH;

JIOKa3bIBaTh T€OMETPUYCCKHUE YTBEPKICHHUS,

MPUMEHSTh TeOMETpUYecKre (AKThI Il PEHICHUsST CTEPEOMETPUYCCKUX 3a/1a4, PEIIOIararInux
HECKOJIbKO IIaroB PEIIeHHsI, €CIIN YCIOBUS PUMECHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopMe;
pelmaTh 3a/1a4 Ha JOKa3aTelbCTBO MATEMATHUECKUX OTHOIICHUH M HaX0XKIIEHHE T€OMETPUICCKUX
BEJIMYWH,

IIPUMEHATH IIPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHEIE CUCTEMBI IIPU PEIIEHUU
CTEPEOMETPUYCCKUX 3a]1a4;

NPUMCHATH IIOJYUYCHHBIC 3HAHHWA Ha IPAKTUKE. CpPaBHUBATb, AHAJIU3UPOBATL W OLCHHUBATH
PCAJIbHBIC CUTyallUU, IMPUMCHATHL U3YYCHHBIC INOHATHA, TCOPCMEI, CBOICTBa B nmponecce nmoucka
peleHHs] MaTeMaTuIeCcKu chopMyITMpOBaHHOMN MPOOJIEMbI, MOJICITMPOBATH PEAbHBIC CUTYaIllUU Ha
SI3BIKE TCOMETPHUH, HCCIICOBATh IMOCTPOCHHBIE MOJEIH C KCIIOJIb30BAHUEM TI'€OMETPUYCCKHUX
MOHATUH © TeopeM, ammapara aiareOpbl, peniath MNPAKTUYSCKHE 3aJaud, CBSI3aHHBIC C
HAXO0XKJICHHEM TeOMETPUYCCKUX BEIINYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T'E€OMETPUU KaK COCTABHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N H KoanuecTBo 4acoB 3J'leKTp0HHI)Ie
] anMMeHOBaHNe Pa3ejioB U TeM
/0 | mporpaMmbi Beero Konrpoasnsie Ilpakruyeckue (uudposbie)
padoThI padoThI o0pa3oBaTeJibHbIE
pecypcbl
1 Beeznenue B CTepeoMETPHIO 23 1
’ BsanMHoe pacrnionoxeHue NpsSMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U TNIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHZ[I/IIiYJ'IHpHOCTL HPSAMBIX U 25
IJIOCKOCTEH B IPOCTPAHCTBE
5 VTIIBI B pacCTOSIHUA 16 1
6 MHoOrorpaHHuKu 7 1
7 Bekrtopsl B mpocTpaHCTBE 12
2 IToBTOpEHUE, 0606H1€H1il'e u 5 )
crcTeMaTh3alusl 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




11 KUIIACC

N KosanyecTBo yacoB DJIeKTPOHHBIE
o | HammeHoBaHue pa3eioB U TeM
n/n mporpaMmbI Beero Konrpoabusie = Ilpakruyeckue (Uu@poBbIie)
paboThl padoThI oOpa3oBaTe/ibHbIE
pecypchbl
1 AHamUTHYECKAs TEOMETPHS 15 1
’ IToBTOpCHME, 0606H.I€HI:I€ u 15 1
CUCTEMAaTU3alUs 3HAHUHT
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnouraau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TE
6 JIBmkeHus 5 1
IloBTOpEHwUE, 0606H1€HI:I€ u 17 )
cucreMaTusanuda 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 102 ] 0
I[TPOI'PAMME

IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon . o
Tl IIpoBepsieMble npeAMeTHBIE Pe3yJbTATHI 0CBOEHUSI 0OCHOBHON 00pa3oBaTe/IbHOM
pEyanuANa NMPOrpaMMBbI cpe/iHero o011ero 0opa3oBaHus
7 I'eomerpust
7.1 OnepupoBaTh MOHITUSIMH: TOUKA, IPAMAs, INIOCKOCTb
7.2 ITpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEJICTBUS M3 HUX MPH PEIISHUH T€OMETPHUECKUX 3a/1a4
7.3 OneprpoBaTh NOHATUSIMH: MAPAIIIETBHOCTD U MEPIEHIUKYIIPHOCTh NPSIMBIX U IJIOCKOCTEH
7.4 KrnaccudunypoBaTh B3anMHOE paclioioKeHHE NPSMbBIX U IIIOCKOCTEH B IPOCTPAHCTBE
75 Onepfdpmian, MNOHATHAMU: ABYTPAHHBIN YroJl, TpaHH ABYTPAHHOTO yIia, peOpo ABYIPaHHOrO yria,
JIMHEWHBIN yToJI ABYTPaHHOTO yTia, TpaJycHas Mepa JIByTpaHHOTO yria
76 OnepupoBath MOHATHUAMU: MHOTOTPaHHHK, BBIITYKJIbI W HEBBITYKJIbII MHOTOTPAaHHHK, 3JIEMEHTHI
MHOTOTPaHHUKA, IPAaBUIHHBI MHOTOIPAaHHHUK
77 PacniosHaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (MHMpamuna, TMpU3Ma, MPIMOYTOJILHBIN
napajuieenumnen, Kyo)
KrnaccugunmpoBaTh MHOTOIpaHHHKH, BBIOWpas OCHOBAaHHWS IS KiacCH(UKAIK (BBITYKIIbIE H
7.8 HEBBIITyKJIblEé MHOTOTPAHHWKH, TNPAaBWJIbHBIE MHOTOIPAaHHHWKH, TPSMbIE M HAKIOHHBIE TMPHU3MBI,
napajiesienune 1bl)
7.9 OneprupoBaTh NOHATHSAMH: CEKYIasi INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBSICHATH NPUHITUIIBI TOCTPOSHHSI CEYCHUI MHOTOTPaHHUKOB, HCITOJIB3YSI METOJ CIIEI0B
711 CrtpouTh cedeHus] MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BHIMIOJHSTH (BBIHOCHBIE) IUIOCKHAE YEPTEKHU
W3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYpP: BHUJI CBEPXY, COOKY, CHU3Y
PemaTte 3amaum Ha HaxXOXKIEHHE TE€OMETPHUYECKHMX BEIMYMH MO 00pasliaM WM alropuTMam,
712 MPUMEH1 3BECTHbIE AHANMTHYECKHE METOAb NPH PEICHUHM CTAHAAPTHBIX MATEMATHECKHX
3a/1a4 Ha BBIUYMCIICHHE PACCTOSHUN MEXIY ABYMsI TOYKAMH, OT TOUKH IO MPSIMOM, OT TOYKUAO
TUIOCKOCTH, MKy CKPEIIMBAIOITIMICS MPSIMBIMHU
Pemrate 3amaun Ha HaXOKICHWE TEOMETPHUECKHX BEIMYMH MO 00pa3laM WM ajJropuTMam,
713 MPUMEH1 U3BECTHBIC AHANMTHYECKHE METOAbI MPH PEUICHUHM CTAHAAPTHBIX MATEMATHECKHX
3aJa4 Ha BBIUMCJIEHHE YIVIOB MEXAY CKpEIIUBAIOIIMMUCS MPSIMBIMH, MEXAYy MNpsIMON Hu
TJIOCKOCTBI0, MEX1y MIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB
714 Boruncnate 00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMHIA) C
npuMeHeHueM (OpMyJ, BEIYHUCISTh COOTHOIICHHS MEKAY IUIOUIAIIMHU MTOBEPXHOCTEH, 00bEMamMu




HO,Z[O6HLIX MHOT'OT'PaHHUKOB

OHCpHpOBaTB MOHATHUAMU: CHUMMCTPUA B MPOCTPAHCTBC, LCHTP, OCb WU IUIOCKOCTbH CHUMMCTPUH,

715 LIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (HUTYPHI
716 W3Bnekatp, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH WHPOPMALUIO O TPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTypax, MPEJCTaBICHHYIO Ha YepTexax M PUCYHKax
717 [TpumensaTs TeoMeTpuueckue (GpakThl AJsl peleHHs CTEPEOMETPHUESCKHIX 3a/1ay, TPeaNoararoinx
HECKOJIbKO IIar0B PEeIICHMS, €CIH YCIOBUS IPUMEHEHHS 3a1aHbl B sIBHOH (opme
718 [TpumenaTs TpocTeiiine MporpaMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHUKAIIUOHHBIE CHCTEMBI
IIPU PeIICHUH CTEPEOMETPHIECKHX 3a1a4
719 [TpuBOIUTH TpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUpPOJE W JKU3HH, Paclo3HaBaTbh
IPOSIBJICHHE 3aKOHOB T€OMETPHUH B HCKYCCTBE
[IpuMeHsTH MONTyYeHHBIE 3HAHUS HA NPAKTUKE: aHAJIM3UPOBATh PEalbHbIE CUTYALlMH U NPHUMEHSTh
W3y4YeHHbIE TIOHATHS B TIPOLECCE IIOMCKA PEIICHHs MaTeMaTH4YecKd CQOPMYyIUPOBAHHON
7.20 npo0JeMbl, MOACIUPOBAThH PealbHbIe CHTYallMH Ha SI3bIKE TE€OMETPUH, UCCIIEIOBATh MTOCTPOCHHBIE
MOJIENIM C WCIOJIb30BAHUEM T'€OMETPHUYECKHX TOHATHI W TEopeM, ammapara aireOpsl, pemaThb
NPAaKTUYECKUE 3a]a4H, CBI3aHHbIC C HAXOXKICHHUEM IT'€OMETPUUECKUX BEIUINH
11 KIIACC
Kon . .
TR IIpoBepsieMble npegMeTHbIE Pe3y/JIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOIl NPOrpaMMbI
e cpeaHero 001ero oopazoBaHusi
6 I'eomeTpus
OnepupoBaTh TOHATHSIMHU: UWIMHIPHYECKAas TIOBEPXHOCTh, OO0pa3ylolye LIWINHAPHYECKON
6.1 MOBEPXHOCTH, LWIMHIAP, KOHMYECKas IOBEPXHOCTh, 00pa3yrouiye KOHWYECKOM IOBEPXHOCTH,
KOHYC, c(hepuuecKasi IOBEPXHOCTh
6.2 PacrioznaBaTh Tena BpameHus (HWIHHP, KOHYC, cdepa u map)
6.3 OO0BsICHATH cIOCOOBI MTOJTYUEHUS TEJl BPAIleHHS
6.4 KrnaccuduimpoBath B3auMHOE PaciooKeHUEe Cephl U TNIOCKOCTH
6.5 OHCPPIpOBaTI) MOHSATHSIMU: [IAPOBOI CETMEHT, OCHOBaHUE CETMEHT, BBICOTA CCTMEHTa, IapoBOM
CJIOH, OCHOBaHUE MIAPOBOTO CJIOsI, BBICOTA IIAPOBOT'O CJI0sI, ITAPOBOI CEKTOP
6.6 Boraucasate 00bEMBI W IUIOMIANM TOBEPXHOCTEH TeNn BpallleHUs, T€OMETPUYECKHX Tel C
MpUMEHEHUEM (GOopMyIT
6.7 OnepupoBaTh TOHSTHAMHU: MHOTOTPAHHHK, BIMCAHHBIA B c(epy U OMUCAHHBIA OKOJO CQephl,
cdepa, BiMcaHHasi B MHOTOI'PAaHHUK WJIN TEJIO BPAILECHHS
6.8 BBIUUCIISATh COOTHOIIEHHS MEXKY TUIONIASIMA TOBEPXHOCTEH M 00bEMaMH 1MOI0OHBIX TEll
6.9 N300paxath n3ydaeMbie QUTYPHI OT PYKH U C TIPUMEHEHHEM NPOCTBIX YePTEKHBIX HHCTPYMEHTOB
6.10 BoImonHATE (BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUI CBEPXY,
cOOKy, CHH3Y; CTPOUTh CEUCHHSI TeJl BpAIlICHHS
6.11 U3pnekarb, WMHTEPIPETHPOBATH M TPeoOpa3OBBIBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX HUTYpax, NPEJCTABICHHYIO Ha YepTexax M PHCYHKaX
6.12 [IpumensTh reomeTprueckre (GakThl Ui PEMICHHsT CTEPEOMETPUUECKUX 3ajiad, TPeAIoiararliux
HECKOJIBKO IIIAr0B PEICHHs, €CIIH YCIOBHUS PUMEHEHHsI 33/IaHbI B SIBHOH opme
6.13 OneprpoBaTh NOHATHEM: BEKTOP B MPOCTPAHCTBE
6.14 BoInonHATE 1efcTBUS CIIOXKEHNSI BEKTOPOB, BHIUUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa Ha YUCIIO,
00BSICHSATh, KAKUMH CBOMCTBAMH OHHU 00JIQ/IAI0T
6.15 IIpuMeHATh paBUIIO NapaJIENENNIIE A IPU CJI0KEHUH BEKTOPOB
OnepupoBarh MOHATHAMHU: JIEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTODA,
6.16 PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXIY BEKTOpPAaMH, CKaJSIPHOE IPOMU3BEICHUE
BEKTOPOB, KOJJIMHEAPHbIE M KOMILIAHAPHBIE BEKTOPHI
6.17 Haxonuth cymMMy BEKTOpOB M IPOU3BEIECHHE BEKTOpa Ha YHUCIO, Yrojl MEXIY BEKTOpaMH,
CKaJIIpHOE MTPOU3BEICHHUE, PACKIAIBIBATh BEKTOP MO IBYM HEKOJJIMHEAPHBIM BEKTOPaM
6.18 3amgaBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pemnrate npocteiiniye reoMeTpUUECKUE 33Ja4M HAa IPUMEHCHUE BEKTOPHO-KOOPIAMHATHOTO METO1a




Pemats 3ajaun Ha A0Ka3aTEIbCTBO MATEMATHUECKUX OTHOIICHUN U HAXOXKICHHE TEOMETPUICCKUX
6.20 BETMYMH 110 oO0pas3liaM WWIH aJIropuTMaM, IPUMEHSS HW3BECTHBIE METONBI IIPH  PCEIICHUH
CTaHJAPTHBIX MaTEMAaTHYECKUX 3aj1ad

[IpuMmeHATh TpOCTEHIIHE MPOTPaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI
MIPH PEeIIEHUH CTEPEOMETPHUIECKHX 3a/1a1

6.21

[IpuBoauTh MpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B TPHPOJE W JKU3HH, PACIIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.22

[IpuMeHATh OMyYeHHbIE 3HAHUSA Ha MPAKTHKE: aHAJTN3UPOBATh peallbHbIe CUTYAIlMH U MPUMEHSTH
WU3YYCHHBIC TMOHATHS B TPOIECCE IMOMCKAa PEHICHWS MaTeMaTH4eCKu C(HOpMYJIUPOBAHHOM
6.23 MPOOJIEMBI, MOJICIIMPOBATh PEANIbHBIC CUTYAIIMHM HA SI3BIKE TEOMETPUH, MCCIICI0BATh MMOCTPOCHHEIC
MOJIEJI C WCIIOJIb30BAaHUEM TE€OMETPHYECKHX MOHATHI M TeopeM, ammapara anreOphl, pemarh
MPaKTUYECKUE 33]1a4H, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BETUINH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIEPKAHMS

7

I'eomerpus

7.1

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, mpsiMas, IUJIOCKOCTh, MpocTpaHcTBo. [loHsTHe 00
AKCMOMAaTHYECKOM [TOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX

7.2

B3anmHOe pacnonokeHHe NpsMBIX B MPOCTPAHCTBE: IMEPECEKaoONIecs, NapajielbHble U CKPEIUBAIOIIHECs
npsmsle. [[apannensHOCTh NPAMBIX U INTOCKOCTEN B MPOCTPAHCTBE: NapajlIeNIbHBIE NPSIMBIE B IIPOCTPAHCTBE,
MApaIJIENBHOCT TPEX MPAMBIX, MapauICIbBHOCTh NOPSIMONM M IUIOCKOCTH. YTJIBIC COHAIpPaBJICHHBIMU
CTOPOHaMH, Yrojl MeXIy NpAMbIMH B MpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: mapajuieabHbIe
IJIOCKOCTH, CBOMCTBA MapalUIeNbHBIX IUIocKocTel. llpocretinie mpocTpaHCcTBEHHBIE (PUTYPHI HA TUIOCKOCTH:
TeTpasIp, KyO, mapaiesenuIe] 1, HOCTPOSHUE CeUeHHUH

7.3

[lepnieHOAUKYIAPHOCTh MNPSIMOM M IUIOCKOCTH: MEPIEHIUKYJSPHBIE MpsIMbIE B TPOCTPAHCTBE, NpSMBIE
napajulesibHble U TEepHeHANKYISIpHBIE K TUIOCKOCTH, NMPU3HAK MEPHEHIUKYISIPHOCTH MPSAMOM U IIJIOCKOCTH,
TeopemMa O IMpPsAMOM MNEPHNEHAUKYJSIPHOM IUIOCKOCTH. YIVIBI B IIPOCTPAHCTBE: YroJI MEXAY IpsIMON H
IUIOCKOCTBIO, JBYTPAHHBIM YroJ, JUHEWHBIM yroja AByrpaHHoOro yria. llepneHIukynsp W HaKIOHHBIE:
paccTosiHUE OT TOYKH J0 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TNIOCKOCTH, MPOEKIHUs (GUTYpBI Ha TIIOCKOCTb.
[TepneHAUKYISIPHOCTh IUIOCKOCTEN: NMPU3HAK INEPIECHAUMKYISIPHOCTH JABYX IUIOCKOCTeH. Teopema o Tpéx
NEepIEeHNKYIIsIpax

7.4

ITonsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTH MHOTOI'PAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKU,
pa3BépTKa MHOrOrpaHHUKa. [Ipu3ma: n-yroiapHast Ipu3Ma, TpaHA M OCHOBAHMS IPU3MBI, TIpAMasi U HAKJIOHHAs
MPU3MBI, OOKOBAS U MOJIHAS TOBEPXHOCTH MpU3MEI. [lapannenenuriesn, TpsSAMOYToiIbHbINA apaJUIeIeuIe]] 1 ero
cBolictBa. Ilupammpja: n-yrojpHas TNHpaMuja, TPaHX M OCHOBAHWE IUPaMUIbLI, OOKOBas M IOJHAs
MMOBEPXHOCTh INHPAMHIbl, TpaBWIbHAsg M YCEYEHHas MNHMpaMUAa. OJIEMEHTHl MNPU3MBl U MHUPAMHIBL
[IpaBuyibHBIE MHOTOTPAaHHUKH: MOHATHE MPABHJIBHOTO MHOTOTPAHHMKA, MPaBHIbHAs MpU3Ma U MpaBUIIbHAS
nMpaMuaa, TpaBUiIbHAs TpEyrojbHAas MUpaMuia W TPaBUIBHBIA TeTpasap, KyO. IlpeacraBnenme o
MIPaBHJIBHBIX MHOTOIpaHHHUKaX: OKTadJp, JOAEKadip U ukoca3apyrue CedeHus NpU3Mbl M THPAMHUIBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CUMMETPUA OTHOCUTECIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMETpPHUHU B
nupamMmuyaax, napajuiejicnmneaax, NpaBUJIbHbIX MHOT'OTPaHHUKAX

7.6

Brruucienne 3IeMEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHand, yriel. [lmomans G0KOBON MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH NPSMON HPU3MBI, IUIOIIAAb OCHOBAaHHWH, TeopeMa O OOKOBOH MOBEPXHOCTH MPIMOM
npusMbl. [Inomans GOKOBOH MOBEPXHOCTH M MOBEPXHOCTH IMPAaBUIBHOM MHMpaMuibl, TeopeMa O IUIOLIaad
yceuénHoi upamusl. [lorstue 06 00péMe. O0BEM MUpaMuIbl, TPU3MBI

7.7

[TomoOubIe Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXKIY IUIONIAIIMU OBEPXHOCTEH, 00bEMaMH MOAO0OHBIX
Tel

11 KJTACC

Kox

IIpoBepsieMblii 2J1€eMEHT CO/IEPKAHUS

6

I'eomeTpus

6.1

Hunmmaapuueckas MOBEPXHOCTh, O0pa3yIolue IMIMHIPUYECKOW IMOBEPXHOCTH, OCh IMIHHIPUICCKON
MoBepXHOCTH. [lummHAp: ocHOBaHWS M OOKOBas MOBEPXHOCTh, 00pa3yromias W OCh, IUIOMIATL OOKOBOH U




ITOJTHOH TMMOBCPXHOCTHU

Konnueckas NOBCPXHOCTD, 06pa3y10ume KOHHUYECKOH MOBCPXHOCTH, OCb W BCpUIMHA KOHUYECKOM

6.2 | moBepxHoctd. KoHyc: ocHOBaHMEe M BeplIMHAa, OOpasylomas W OoCh, IUIOMAAb OOKOBOW M IOJHON
MTOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIolie U BEICOTa, OCHOBAHHUS M OOKOBAast TOBEPXHOCTh
63 Cdepa u map: HeHTp, paguyc, AUaMeTp, IUIOMAAb MOBEpXHOCTU cepbl. BzaumHoe pacnonokeHue cdepsl U
) IJIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe, Turomanb chepbl
6.4 | 3oOpaxenne Ten BpaleHus Ha TUIOCKOCTH. Pa3BEépTka HMIMHpA U KOHYCa
6.5 KomOuHanmu Ten BpamleHMss W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONHMCAaHHBIM OKoyo cdepsl, cdepa,
' BITMCaHHAsl B MHOTOTPAHHUK, VI TEJIO BPAIICHHS
6.6 [lonsitue 00 o00bEMe. OcHOBHBIE CcBOHCTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
) napajuienenumnesa u ceactsus u3 He€. O0pEM munuHIpa, KoHyca. O0BEM mapa u mionaab chepol
6.7 ITomo6upie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMAAIMU IMOBEPXHOCTEH, 00hEMaMU MOTOOHBIX
' Te
6.8 Ceuennst murHApa (MapauIeIbHO U MEPIICHANKYISIPHO OCH), CEYEeHHUSI KOHyca (TMapaieTbHOe OCHOBAHHIO U
) MIPOXOJISINEe Yepe3 BepIIHY ), CEUeHHUS IIapa
BexkTop Ha mockocTu u B ipocTpaHcTBe. CII0KEHNE U BRIYUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO.
6.9 | PasnoxxeHnune BekTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaM. lIpaBuno mapamienenunena. Pemenue 3anmad,
CBSI3aHHBIX C IPUMEHEHUEM IIPaBUII IEUCTBUM C BEKTOpaMU
IIpsmoyronpHas cuctema KoopauHAT B mpocTpaHcTBe. KoopaunaTtel BekTopa. Ilpocreiimne 3amaun B
6.10 | koopauHarax. Yrom Mexay BekropaMu. CKajaspHOEe NMpPOU3BEACHHE BEKTOPOB. BhIUMCIEHHE YTIOB MEXIy

IPSAMBIMHU U IUNIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBII METOA NIPU PELICHHH T€OMETPUUYECKUX 3a1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OFPA30BATEJBHOM ITPOI'PAMMBI CPEJTHEI'O OBIIETO

OBPA3OBAHUSA
Konx .
npoBepsieMoro IIpoBepsieMble TpeOOBaHNS K MPeAMETHBIM Pe3yJIbTATaAM 0CBOEHHUSI OCHOBHOM
P o0pa3zoBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBaHust
TpeOOBaHMS

Brnanenne Meronamu J10Ka3aTeNbCcTB, AITOPUTMAMK PELICHUS 3ajiad; YMEeHUe (HOpMyIHpOBaTh U
ONEepUpPOBaTh MOHATHAMH: ONpEAEICHHE, aKCHOMa, TEOpEMa, CIEICTBUE, CBOMCTBO, NPHU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIBHBIE (OPMYIUPOBKH; MPHUMEHITH HX; yMEHHE (opMyIrpoBaTh
o0paTHOE ¥ TPOTUBOIOJOXKHOE YTBEPKICHHE, NPUBOJAUTH MPUMEPHIl WU KOHTPIPUMEPHI,
HCIOJIb30BaTh METO MaTEMATHYECKON MHAYKIIWH; IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS MTPH
1 pElIeHNU 3aJad, OLCHHMBATh JIOTHYECKYHO MPABWIBHOCTH PACCYXJEHUM; YMEHHE ONEpPHpPOBATh
HNOHATUSAMU: MHOXECTBO, IIOJMHOKECTBO, ONEPAallUH HaJl MHOXKECTBAMH; YMEHHUE UCIIOJb30BAThH
TEOPETUKO-MHOKECTBEHHBIN amnmnapar Uil ONUCAHMA PEAJbHBIX MPOLIECCOB M SBJICHUH U IIPH
pelieHny 3agad, B TOM 4YHCIE M3 JAPYrMX Yy4YeOHBIX NpPEAMETOB; yMEHHE OIepUupoBaTh
MOHATHSIMU: Tpad, CBA3HBIA rpad, aepeBo, MUKI, Tpad Ha IMIOCKOCTH; YMEHHE 3a/1aBaTh W
OIMCHIBATH I'padbl pa3IMYHBIMK CIIOCOOAMH; UCIIONIL30BATh Tpadbl IpH pelieHu: 3a1a4

YMeHHe OINepupoBaTh MOHATHIMH: HATYypajIbHOE YHCJIO, IEJI0€ YHCIO, CTENeHb C IENIbIM
MoKa3aTeseM, KOpeHb HaTypaabHOU CTETICHH, CTETICHb C pallMOHATHHBIM ITOKa3aTeNIeM, CTEIIEHb C
JEHCTBUTEIBHBIM MOKa3aTeleM, JIOrapu(M YUCIla, CHHYC, KOCHHYC M TaHTE€HC MPOHU3BOJILHOTO
Yrcia, OCTATOK MO MOJYJ0, pallMOHATbHOE YHCIIO, UPPAIMOHAILHOE YHUCIO, MHOXECTBA
HaTypajlbHbIX, MCJIbIX, pPaluOHAJIbHBIX, Jlef/'ICTBHTeHBHBIX quceil; YMCHHUE HCIIOJIb30BaTh
MPU3HAKYU ISTUMOCTH, HAMMEHBIIINH OOIINHI NeTUTETh U HAUMEHbIIIee 00IIee KPaTHOE, aIrOPUTM
EBKHI/IJIa Ipyu peIIeHUMU 3ajia4; 3HAKOMCTBO C pPa3JIMYHBIMKU TO3UIUOHHBIMH CUCTEMAaMU
CUNCJICHHA; YMCHUE BBIIIOJIHATHL BBIYUCIICHUC 3HAUCHUN H HpeOGpa?,OBaHI/IS[ BI)Ipa)KeHI/Iﬁ cOo
2 CTeTIeHAMH | JiorapudmMamu, TpeoOpa3oBaHus APOOHO-PAIIMOHAIBHBIX BBIPAKEHUH; YMEHHE
OTEepUPOBATH TOHATUSAMU: TIOCIIEIOBATEILHOCTD, apu(hMEeTHIYECKAast POTPEeCCHsi, TeOMEeTpruIecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIas TeOMETpHUECKas IPOTPECCHs; YMEHHUE 3ajaBaTh
MOCIIEI0BATEIIEHOCTH, B TOM YHCJIE C ITOMOIIBI0 PEKYPPEHTHBIX (DOPMYII; YMEHUE ONEPUPOBATH
MOHSTUSAMHU: KOMIUIEKCHOE YHCIIO, COMPSDKEHHBIC KOMIUIEKCHBIC YHUCIIAa, MOJYJIh M apTyMEHT
KOMIUIEKCHOTO  4HWclia, (GopMa  3amMcH  KOMIUIEKCHBIX — 4Hcel  (reoMeTphyeckas,
TPUTOHOMETpPUYECKass U anredpandeckas); yMeTh MPOW3BOJNUTH apr(MeTHUecKue JEHCTBUS C
KOMIUIGKCHBIMU ~ YHCJIaMHU; TPUBOJUTH TPUMEPHl UCIOJIH30BAHUS KOMIUICKCHBIX YHCET,
OTICpUPOBATh TIOHATHAMH: MaTpuiia 2X2 m 3X3, onpenenurenh MaTPHUIlbl, TEOMETPUICCKUH




CMBICJT OIIPCACIIUTCIIA

YMeHUe omepupoBaTh TMOHITUSIMHU: pallMOHAJbHBIC, HWPpPALUOHANbHBIC, TOKa3aTEIbHBIC,
CTETIeHHbIE, JIorapupMUIECKre, TPUTOHOMETPUYECKUE YPaBHEHUSI M HEPABEHCTBA, UX CHUCTEMEI;
YMEHHE OIEepUPOBATh MOHATHUSMHU: TOXIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPaBHCHUN M HEPABEHCTB, PAaBHOCWJIHLHOCTH YpaBHEHHM, HEPABEHCTB U
CHUCTEM; YMEHHUE PEeIlIaTh YpaBHEHUS, HEPABCHCTBA U CUCTEMBI C TIOMOIIBIO PA3TUUHBIX PUEMOB;
pemate ypaBHEHHs, HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; TPUMEHSTh YpaBHEHUS,
HEpaBeHCTBA, WX CHUCTEMBI /ISl PEUICHWs MaTeMaTHYecKWX 3aJad ¥ 337ad W3 Pa3IuIHBIX
o0JacTell HayKU U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHUAME: (YHKIHMS, YETHOCTh (DYHKIIMU, NEPUOJUIHOCTh (DYHKIUH,
OTPAaHUYCHHOCTh (DYHKIIUM, MOHOTOHHOCTh (DYHKIIUH, IKCTpeMyM (YHKIIMH, HAWOOJbIICEe H
HaMMeEHbIIIee 3HauYeHNs QYHKIIMM Ha TIPOMEXKYTKE, HeMpephiBHAS (YHKIIUS, ACHMIITOTHI rpaduka
(yHKIMM, TIepBas U BTOpas MPOHM3BOJHAS (DYHKIIUH, TEOMETPUYCCKUNA M (PU3NYCCKHI CMBICI
MPOM3BOJHON, TEPBOOOPa3HAs, OMNPEACIEHHBIH WHTErpall; yYMECHHUE HAXOJUTh ACHUMIITOTHI
rpaduka (YHKIMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOW3BEACHUS, YaCTHOTO W
KOMIO3UIIMKA (DYHKIMH, HAaXOJWTh YpaBHEHHE KacaTeNbHOH K Tpaduky (GYHKIUH, YMEHHE
HaXOJWUTh IPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIIMH; YMEHHE HCIOJIb30BATh MPOU3BOIHYIO IS
uccnenoBanus (HyHKIUN, HAXOAUTh HAMOONBIINE W HAUMEHBIINE 3HAUCHUS (DYHKIHMA; CTPOHUTH
rpadMKd MHOTOYICHOB C HWCIOJIb30BAHHEM armapara MaTeMaTHYECKOrO aHAllu3a; MPUMEHSTh
MIPOM3BOHYIO JUISl HAXOXKICHUS HAWIYUIIETO PEIICHUS B IPUKIIAIHBIX, B TOM YHCJIE COLUATBHO-
SKOHOMHUYECKUX M (PU3UYECKHX 33J]auyax; HAXOAWTh IUIOMAJAA M O0BEMBI (UTYp C IOMOIIBIO
WHTErpana; MPHUBOIUTH MPUMEPHl  MaTEMAaTUYeCKOTO  MOJCIHUPOBAHUS C  MOMOIIBIO
nuddepeHInanbHBIX ypaBHEHUH

YMeHne onepupoBaTh MOHATHUSAMH: Tpapuk GyHKOHH, oOpaTHas (GYHKIHSL, KOMIO3HUIIHS
¢dbyHkuui, nuHeHHas QyHKIMSA, KBagpaTHuHas (QYHKIHSA, paldoOHAIbHAs (QYHKIUS, CTETeHHAas
(GyHKIUS, TpPUTOHOMETpHUYECKHEe (YHKUWH, OOpaTHblE TPHTOHOMETpUYECKHe (QyHKIHH,
MoKa3aTeNnbHas u Jorapudmudeckas GyHKIUN, yMEHHUE CTPOUTH TPapUKH N3YICHHBIX (DYHKITHH,
BBHITIOJIHATE MpeoOpa3oBanust TpadukoB (QYHKIMHA, HCMOIB30BAaTh TpadUKd S H3YYCHUs
MPOIIECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 3aJlad U3 JIPYTUX YYEeOHBIX MPEIMETOB M 33134 U3
peanbHOM JKM3HHW; BBIpakaTh (OpMyJaMHM 3aBHCUMOCTH MEXIYy BEIMYMHAMH; HCIIOJIB30BAaTh
cBOHCTBa M rpaduku QyHKIUHA AJIS pelieHus ypaBHEHUM, HEPABEHCTB U 33j1a4 C IapaMeTpaMuy,
n300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX
CHCTEM

YMeHue pemats TeKCTOBbIE 3314l Pa3HbIX THIOB (B TOM YHCIIE Ha MMPOLIEHTHI, 0N U 4acTH, Ha
IBIDKEHHE, PaboTy, CTOMMOCTh TOBapOB M YCIYI, HAJIOTH, 3aJadyd M3 00JacTH YNpPaBICHUS
JUYHBIMU M CeMEHHbIMH (PMHAHCAMM); COCTABIJISATh BBIPAXKEHHUS, YPaBHEHUS, HEPABEHCTBA U WX
CUCTEMBI IO YCJIOBHIO 3aJa4yd, MCCIEAOBaTh IOJNyYEHHOE pEIIEHWE U  OLCHHUBATH
MPaBIONOJO0HOCTh PEe3yJbTaTOB, YMEHHE MOJAEIMPOBAaTh pEANbHBIE CUTyallud Ha S3bIKE
MaTEMaTHKH; COCTaBISATh BBIPAXKECHHS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO
3ajjaud, MCCIEJOBaTh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUMEM almapara ajareopsl,
HMHTEPIPETHPOBATH NOTYYEHHBIN pe3yapTaT

YMeHHe onepupoBaTh IOHATHSMH: CpelHee apudMeTHdeckoe, MeJuaHa, Hauboibllee W
HaVMEHBIIIEE 3HAYEHHUS, pa3Max, IUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHMCIIOBOTO Habopa;
yMEHHUE H3BJIEKaTh, HHTEPIPETUPOBATH HHGPOPMALMIO, NPEACTABICHHYI0 B Tabiuuax, Ha
quarpammax, Tpadukax, OTpaXKalollyl0 CBOWCTBA pEAIBHBIX TIPOIECCOB W  SIBJICHUMU;
MPEACTaBIsATh MHPOPMALMIO C MOMOIIBIO TAOMUI M AMAarpaMM; HCCIIE0BaTh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaHuyecKuX METOJIOB M JJIEKTPOHHBIX CPEACTB;
rpadMuecKy HCCIIeI0OBaTh COBMECTHbIC HAONIOJICHHS C IMOMOINBIO JUArpaMM pacCceMBaHHS U
JINHEHHOU perpeccuu

YMeHne omepupoBaTh MOHATHSIMH: CIYYalHBIM ONBIT M CIy4alHOe COOBITHE, BEPOSITHOCTD
CIly4yaifHOTO COOBITHS; YMEHHE BBIUYUCIISATH BEPOSTHOCTH C HCIOJIb30BaHUEM TIpauyecKux
METOAOB; MPUMEHATH (OPMYINbI CIOXKEHHS W YMHOXKEHHS BEpOSITHOCTEH, (QOpMyNy IMOJTHON
BepoaTHocTH, ¢opmyny beprymin, xomOuHatopHele (akTel u  (GOpMyINBI; OIEHUBATH
BEPOSITHOCTU PEaJbHBIX COOBITHH; yMEHHE OINEepUpOBAaTh MOHATHSAMU: CiIydailHas BeIMYHHA,
pacmpesieieHue BEPOSITHOCTEH, MaTeMAaTHYECKOe OKUAAHHWE, JAHUCIEpCHS U CTaHJApTHOE
OTKJIOHEHHME CIIydailHON BeJWYMHBI, (YHKLUUHU PACHpENeleHUs] U IUIOTHOCTH PaBHOMEPHOTO,
MTOKAa3aTeIbHOTO M HOPMAJIBHOTO PACIIPENEICHNN; YMEHHE HCIIONIB30BaTh CBOMCTBA M3YUYCHHBIX
pacnpeneNneHuii Ui peleHus 3a1a4; 3HAKOMCTBO C TIOHSTUSIMH: 3aKOH OOJNBIINX YUCEI, METOIbI
BbIOOPOYHBIX UCCIIEIOBAHUI; YMEHHUE IPUBOIUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHUCEI




B TPHUPOJIHBIX U OOINECTBEHHBIX SBICHUSIX, YMCHHE OICPUPOBATH IMOHSATHIMU: COYCTAHUE,
MEpPEeCTaHOBKA, YHCIO COYETAaHHUH, YMCIIO MepecTaHOBOK; OnHOM HBIOTOHA; yMeHHE MPUMEHSTH
KOMOMHATOpHBIE (DaKThl U PACCYKICHUS T PEIISHH 3a/1a4; OIEHUBATh BEPOATHOCTH PEabHBIX
COOBITHI; COCTABJISITh BEPOSTHOCTHYIO MOJICIh M HHTEPITPETUPOBATH TIOJYYCHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHAMH: TOYKa, MpsMasi, MIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
BEIMYMHA YIJIa, MJIOCKUM YTroJ, NBYTpaHHBIN Yroy, TPEXTpaHHBIM yToJ, CKpEeUIUBaIOIIHECs
IpsMble, HApaJUIEIbHOCTh W NEPHEHOUKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, YIOJl MEXIY
IPSMBIMH, YroJl MEXIY NPSAMOH M IUIOCKOCTBIO, YTOJl MEXIy IUIOCKOCTSMH, PACCTOSHHUE OT
TOYKH JIO0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMH, PACCTOSIHHE MEXKAY IIOCKOCTSIMH; YMEHHE
WCIONb30BaTh IPU PELICHUU 3aJad H3y4eHHble (DAKThl M TEOpEeMbl IJIAHUMETPHUH; YMEHHE
OLIEHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MAaTEeMaTHYECKHE MOJCIU C
MIOMOIIbI0 F€OMETPUYECKUX TMOHSATHH M BEJIWYMH, pellaTh CBS3aHHBIE C HUMM NPAKTUYECKHE
3aJ1a4uu
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YMeHue omepupoBaTh MOHATUSAMH: IUIOWAAb GUIYpsl, 00BbEM (UTYpBl, MHOTOTPaHHUK,
IIPaBUWIbHBIH MHOTOTPAHHHMK, CEYEHHE MHOTOIPaHHUKA, KyO, Napajulelenunesn, IpHu3Ma,
nupammuza, Gurypa u MoBepXHOCTh BpalLlleHUs, LWIHHAP, KOHYC, map, cdepa, miomanb chepsl,
TUIOINAAb TTOBEPXHOCTH MUPAMUABI, IPU3MBI, KOHYCA, IIHIUHIPA, 00BEM Kyba, MPSIMOYTOJIBEHOTO
napajuleNenunesa, NpaMuasl, TPHU3MbI, [UINHIpA, KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH,
CEYEHNsI KOHyCa W IWIMHAPA, NapajyIebHbIE OCH WM OCHOBaHUIO, CEUEHHE Iapa, INIOCKOCTb,
Kacatomasicsi chepbl, IMIMHAPA, KOHYCa; yMEHHE CTPOUThH CEUeHHEe MHOTOTPaHHUKA, N300paaTh
MHOTOTPaHHUKHU, (UTYpHl M MOBEPXHOCTH BpAIlEHHS, UX CCUCHHS, B TOM UYHUCIE C MOMOIIBIO
3JIEKTPOHHBIX CPENCTB; YMEHHE IPUMEHATh CBOMCTBA F€OMETPHUYECKUX (DUTYP, CAMOCTOSATENHEHO
¢dbopMynupoBaTh ONpeAeiICHUs] H3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O CBOWCTBaX M
MpU3HAKaX TeOMETpHYECKHX (DUTYp, 0OOCHOBBIBATH MJIM ONPOBEPraTh MX; YMEHHE NPOBOAUTH
KJaccupuKauo GUryp mo pa3IudHbIM [IPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JOMOTHUTEIBHBIC
TOCTPOEHUS

VMeHHe OneprpoBaTh MOHATHAMH: JBW)KCHHE B IPOCTPAHCTBE, MAapajlIeibHBIA MEpPeHOC,
CUMMETpHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MTOBOPOT, Mpeodpa3zoBaHue MOA00Us, MM0I00HbBIE
¢Gurypsl; yMeH#He pacro3HaBaTh paBHbIE W MOJOOHBIE (PHUTYpBI, B TOM 4YHCIEe B TPUPOJIE,
HCKYCCTBE, apXHUTEKTYpe; HCIIOIb30BaTh TCOMETPUYECKHE OTHOIICHMS TPH PEIICHUH 3a/1adY;
HaXOJUTh FEOMETPUYCCKUE BEIMYHMHBI (JUIMHA, yroJl, IOk, 00BEM) NPH PEIICHUH 33134 U3
OPYTUX YYeOHBIX MPEIMETOB M W3 pPeajbHOW JKM3HH; YMEHHE BBIUYHCIATH T'€OMETPUUECKHE
BENTMYMHBI (JUIMHA, YTOJ, IUIONmaab, 00bEM, IUIOMIAAb MMOBEPXHOCTH), MCIONbB3Ys H3y4YCHHBIC
GopMyIBl ¥ METOIbl, B TOM 4YHCJE: IUIOLIA/Jb IMOBEPXHOCTH MHHPAMHUJIBI, HPH3MBI, KOHYCa,
IWINHAPA, IUIomags cdepbl; 00bEM Kyba, NPSMOYTOJBHOrO MNapajuieNenunea, MUpaMHIbl,
MPU3MBI, WJIMHAPA, KOHYCA, [1apa; YMEHNE HAXOJJUTh OTHOIIEHHE 00BEMOB MOJJOOHBIX QUTYD
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YMmenue OIIEPUPOBATHL MOHATUAMU: MPAMOYIOJIbHAA CUCTEMa KOOPAWHAT, BEKTOP, KOOPAWHATHI
TOYKH, KOOPAHUHATBI BEKTOPA, CyMMa BCKTOPOB, NPOU3BCACHNC BCKTOpPAa HA YHCJIO, PA3JIOKCHUC
BCKTOpa 10 63,31/Icy, CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHHUEC, YTOJ MCKAY
BCKTOpaMH; YMCHHUE MUCIIOJIb30BATh BeKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOO Jid PpCIICHUA
TCOMCTPUUCCKUX 3aJa4 U 3a/1a4 JPYyTrux y‘le6HBIX npeaMETOB
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YMenue BHIOMpATh TMOAXOIAIIMKA METON JUIS pElIeHHA 33/Jadd; MOHWMAaHHE 3HAYHMOCTH
MaTeMaTHKH B M3YYEHUH HPUPOJHBIX W OOLIECTBEHHBIX IPOLECCOB U SIBICHHH; YMEHHE
pacro3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMAaTUKU B HUCKYCCTBE, YMEHHME IPUBOJIUTH IIPUMEPHI
MAaTE€MAaTHYECKHUX OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTUYECKOW HAyKU

HNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA EI'3 110 MATEMATUKE

Kox | IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

1 Yuciia 1 BEIYUCICHUS

1.1  Harypanbssle u nienble uncina. [Ipu3Haky AenUMOCTH 1ENbIX YUCE

12| oon

Pa]_II/IOHaJ'ILHBIe ypciaa. OOBIKHOBEHHEIE U JACCATUYHBIC ,I[pO6I/I, MPOLCHTHI, OCCKOHEYHBIE MNEPUOANICCKUC

1.3
CTENEHU

ApudmeTrnueckuil KOpeHb HATypalbHOW cTeneHd. J[eHCTBHA ¢ apUPMETHUECKUMH KOPHSIMHU HATypajbHOMN

1.4 | Crenenb ¢ uensiM nmokasareneM. CTeneHb ¢ pallMOHANbHBIM MoKa3areneM. CBOMCTBA CTENEHU

1.5

apryMmeHra

CI/IHYC, KOCHMHYC W TaHICHC YHCJIOBOI0 aprymcHra. ApKCI/IHyc, APKKOCUHYC, ApKTAHTCHC YHCJIIOBOTO




1.6  Jlorapu¢wm uncna. JleciTHUHbIE U HATYypaJIbHBIE JOTapH(PMBbI
1.7 [eiicTBuTenbHble 4ncna. ApuMeTHUECKHE OINepauu ¢ ;[eﬁCTBI/ITenLHLIMHV grciaamu. [IpuOnmxEHHBIE
BBIUHMCIICHUS, IPaBUJIa OKPYTJIEHUs], IPUKUIKA U OLICHKA PE3yJIbTaTa BEIUYMCICHUN
1.8 | [IpeoOpazoBaHue BeIpaKEHUI
1.9 | KoMmmuiekcHble uncna
2 | VYpaBHEHHS U HEpPABEHCTBA
2.1 | llensle u ApoOHO-palMOHATBHBIC YPaBHEHUS
2.2 | UppammoHanbHbIe YpaBHEHUS
2.3 | TpuroHOMeTpHUYECKHE YPaBHEHHS
2.4 | Iloka3aTenpHBIE U JIOTAPU(PMIYECKHE YPAaBHEHHS
2.5 | llenbie 1 mpoOHO-paIiOHAIBHEIC HEPABCHCTBA
2.6 | UppanuoHaibHbIc HEPABEHCTBA
2.7 | TlokazaTtenbHble U JIorapu(PMHUUECKIE HEPABSHCTBA
2.8 | TpuroHomeTpuueckre HEpaBEHCTBA
2.9 | Cucrtembl ¥ COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 | YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApaMEeTpaMHU
2.11 | Marpuua cucteMsbl IMHEHHBIX YpaBHEHUN. OnpeneauTesb MaTpULb
3 | OyHknuu U rpaduxu
31 OyHKIHA, criocoObl 3ananus pyHknuu. ['paduk yakunu. Bzanmuo oOparasie GpyHkimuu. UETHBIE 1 HEUETHBIE
" | dyskun. [lepuoamaeckue QyHKINN
OO6macTh onpeseneHuss © MHOXeCTBO 3HaueHnH! QyHkuuu. Hymu ¢yaknuun. [IpoMexyTku 3HaKOMIOCTOSIHCTBA.
3.2  TIpomexyTKH MOHOTOHHOCTH ()YHKIHMH. MakCUMyMbl U MUHUMYMBI (pyHKIMH. HanOonbpliee 1 HauMeHbIIee
3HaUYeHUe (PYHKIIMU HAa IPOMEKYTKE
33 CTCHGHHag (yHKIMS ¢ HaTypaJbHBIM M IeNbIM MokaszareieM. EE€ cBolicTBa u rpaduk. CBolicTBa u rpaduk
KOPHSI 11-0i cTeneHn
3.4 | TpuroHomerpuieckue QYHKIIMU, UX CBOWCTBA U TpaduKu
3.5 TloxkazarenbHas u JorapudmMudeckasi QyHKIMH, HX CBOMCTBA M TpaQUKH
3.6  Touku paspbiBa. AcuMnToThI rpadukoB Gynkimid. CBoHCTBa (GYHKIINI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 TlocnemoBatenbHOCTH, CIOCOOBI 3a/IaHUS TTOCIIE0BATEILHOCTEN
3.8 | Apudmernueckas u reoMeTpuuecKas nporpeccuu. @opMyia cJI0KHBIX POLEHTOB
4 | Hayana MaTeMaTHYECKOI'O aHAIN3a
4.1 IlpowsBogHas pyHkuuu. [I[pon3BoIHEIE SIIEMEHTAPHBIX (QYHKIUN
40 [IpuMeHeHne TPOM3BOAHOW K MCCIENOBAHMIO (QYHKIMHA Ha MOHOTOHHOCTH M SKCTpeMyMbl. Haxoxnenue
"~ | HanOoNbBLIETO M HAUMEHBIIETr0 3HaYeHHs] QYHKIIUH Ha OTPE3KE
4.3 | IlepBooOpasnas. MaTterpan
5 | MHoOXecTBa U JIOTHKA
5.1 | MHoOXecTBO, ollepaIiui HaJl MHOKecTBaMu. J{narpammel Diinepa — Benna
5.2 | Jloruka
6 | BeposTHOCTH U CTaTUCTHKA
6.1 | OnmucarenbHas CTaTUCTHKA
6.2 | BepoarHocTb
6.3 Kombunaropuka
7 | T'eomerpust
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | IlpsiMBI€ ¥ TDIOCKOCTH B IMTPOCTPAHCTBE
7.3 | MHOTOTpaHHUKH
7.4 | Tena v TOBEPXHOCTH BpaIICHUS
7.5 | KoopauHaThl 1 BEKTOPBI
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