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Beinucka uz OOII COO

3.1.4.2. Pa6ouas nporpamma y4eOHoro kypca «I'eomerpusi. Yriy0/jeHHbIIl yPOBEeHb» 1Sl
oOyuaromuxcsa 10-11 kiaccon

Ha uzyuenue ygeOHoro xkypca «I'eomerpusi» Ha yriayoienHoM ypoBHe B 10-11 kmaccax
B yueOHOM ruiane otBoauTcs 204 yaca: B 10 kmacce - 102 yaca (3 gaca B Heneno), B 11 kiacce -
102 gaca (3 yaca B HEJIETIO).

Coaepixanue o0yueHust

10 xknace

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHS CTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsatHe 00 aKCHMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECs, MTapalIeIbHbIE
U cKpemmBaromuecs npsMsele. [IpusHaku ckpemuyBaromuxcs npsameix. IlapamiensHocTs npsMbIX
U IUIOCKOCTEW B IPOCTPAHCTBE: MAapaJuIeNIbHbIE NIPSIMBIE B IIPOCTPAHCTBE, MMAPATLUIEIBHOCTD TPEX
IOpSIMBIX, MNApaUIEJBbHOCTh NpsMOM M IIocKocTH. [lapamnenpHoe W LEHTpalbHOE
POEKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapajuIeIbHOTO MPOESKTUPOBAHHUSL.
N300paxkenue ¢uryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IJIIOCKOCTEN: NapajlieibHblE IUIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IockocTel. [IpocTeiiiie npocTpaHCTBEHHbIE (PUTYPBI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHIUKYNApHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYJSAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYIAPHOCTH TPSIMOM M IUIOCKOCTH, TEOpEMa O TNPAMOM MEPHEHAUKYJIIPHON
I10CKOCTH. OpTOroHaidbHOE MPOEKTUpOBaHUE. [lepneHAuKyasp U HaKIOHHBIE: PacCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPBI HA IIIOCKOCTb.
IlepneHquKyISIpPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 Tpex NEPIECHIUKYIIApax.

Yriel B IPOCTPAaHCTBE: YroJl MEXIYy HIPsMOM M IUIOCKOCTBIO, JIBYIPAHHBIA YIoOJ,
JMHENHBIN yrojl ABYTPAHHOIO yria. TpexrpaHHbI U MHOrOrpaHHble yribpl. CBONWCTBA MIOCKUX
YIJI0B MHOTOrpaHHOro yriia. CBOHCTBA IUIOCKMX M JIBYTPAHHBIX YIJIOB TPEXI'PAHHOIO YIJIa.
TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIila.

MHOrorpaHHUKH

Bunael MHOrorpaHHMKOB, pa3BepTKa MHOrorpaHHuka. IIpumsma: n-yronpHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3MblI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN NapajuleNienuIe] M ero cpoicTBa. KpaTuaiimme myTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpancTBennas teopema I[ludaropa. IMupamuma: n-
yrojpHasi NUpaMuia, IpaBUibHAs U yceueHHast nupamuabl. CBoiicTBa pedep 1 OOKOBBIX TpaHel
NpaBUIbHON TNupamubl. [IpaBHiIbHBIE MHOTOIpDaHHHUKH: IPAaBWIbHAs NpPHU3Ma M IpaBUIbHAsS
nupamu/a, MpaBuibHas TPEyrojbHas MHUpaMHIa U MPaBUIIbHBINA TeTpasap, kyo. [IpeacraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Bblunciienue 3J€MEHTOB MHOTOTPAaHHUKOB: pedpa, IuaroHan, yriasl. Ilmomansb
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOI PU3MBI, IUIONIA/Ib OCHOBaHUM, TeopeMa
0 OOKOBOI MOBEPXHOCTH MpsMON Mpu3Mbl. [Inomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAN YCEUEHHOW MUPAaMUIBI.

CuMMeTpust B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM IPAaBUIBHBIX MHOTOTPaHHHUKOB.
CummeTpuss B IPaBUJIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUIeNd, CUMMETPHS
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIbHON TUPAMU/IBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEApHBIC, COHAIIPABICHHBIE W IPOTHBOIIOJIIOXKHO HAIIPABJICHHBIC BEKTOPBI.
PaBencTBo BekTOpOB. JIEWCTBUS C BEKTOpAaMHU: CIIOKEHME M BBIUUTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIIOKEHHA BEKTOPOB.
CBolicTBa yMHOXEHUSI BekTOopa Ha uucio. lloHdarne kommuaHapHble BeKTOpbl. Ilpu3Hax
KOMIUIAHAPHOCTHU TpeX BeKTOpoB. IIpaBuio napamienenunena. Teopema o pas3iioxKeHUH BEKTOpa
II0 TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsMoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3p MeXAy KOOpAUMHATAMM BEKTOpAa M KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 knace

Tena Bpamenus

[TonATHs: TUIMHAPHYECKAs TOBEPXHOCTh, KOHMYECKash MOBEPXHOCTb, Cepuueckas
IIOBEPXHOCTh, OOpa3zyrouue MnoBepxHocTed. Tena BpalleHMs: LMWIMHAP, KOHYC, YCEYEHHBIH
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BepTka muinuHapa u konyca. Cummerpus
cdepsl U mapa.

O6wem. OcHoBHble cBOcTBa 00beMoOB Ten. Teopema 00 00beMe MNPSIMOYTOJBHOIO
napajuiejenunena u ciueactsus u3 Hee. OObeM HpsIMONM M HAKJIOHHOM NpU3MBI, LMJIMHAPA,
nupamu/ibl 1 KoHyca. O6beM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Ten BpalieHUss ¥ MHOTOTPAaHHUKOB. [Ipu3Ma, BIHcaHHas B IFJIUHJD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BICaHHOH B
MHOT'OI'PaHHMK WJIM TEJIO BPAILlEHHS.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCA, IIomans cepsl u ee yacteid. [logodue B
npoctpaHctBe. OTHomeHHME O00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHune 3amady Ha IUIOCKOCTH C HMCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoenue cedyeHWd MHOTOTPaHHMKOB M TeJl BpallleHUsA: CEYEHMs] LUJIMHApa
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEHHs KOoHyca (IapajjielibHble OCHOBAaHUIO U
POXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHMI: METOJ] CJeJOB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpaHcTtBe. Omnepaunm Haj BeKTOpamMH. BeKTOpHOE yMHOXEHHE
BeKTOpoB. (BOHCTBa BEKTOPHOTO YMHOXeHHUA. IIpsiMoyronbHas cuctemMa KOOpJIMHAT B
npoctpancTtBe. Koopaunatel BekTopa. Pasnoxenue BekTtopa mo 6asucy. KoopaunartHo-
BEKTOPHBIN METOJ PU PELICHUH F€OMETPUUECKUX 3ajau.

JBHKEeHHS B IPOCTPAHCTBE

JIBxenus mpoctpancTtBa. OroOpaxkenus. JIBuxeHus u paBeHCTBO Quryp. OOmue
CBOWCTBa JABWKEHHH. BuIbl NBUKEHUH: mapasieNbHBIA MEPEeHOC, LEHTpalbHAsi CUMMETpPHUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.

IInanupyemMblie pe3yaTaTbl 0CBOCHHSI POrpaMMbl y4eOHoro kypca «I'eomerpus»
(Yriy0JieHHBIH YPOBHB) HA YPOBHE CpPeHero o0uero 00pa3oBaHus

JINYHOCTHBIE pe3yJIbTaThI

1) rpaxaanckoe BOCIIUTAHHE:

- c(hOpPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMU OO0ydYarolerocs Kak AaKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHHE O MaTeMaTHMYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NpPOLEAYp TIpakIaHCKOro oOOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHWE B3aMMOJIEWCTBOBATH C COIMAIbHBIMH HWHCTHUTYTaMHU B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) maTpuoTHYecKOE BOCIIUTAHHE:

- c(hOpPMHPOBAHHOCTh POCCUHCKOM TpaXJaHCKOW MJEHTUYHOCTH, YBAXEHUSA K
MPOILIJIOMY M HAaCTOSIIEMY POCCUMCKOW MATEMAaTHKH, IEHHOCTHOE OTHOUIEHUE K JOCTHKCHUSIM



POCCUHCKHMX MAaTeMaTUKOB W POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, HCIOJIB30BAHUE ITUX
JTOCTMDKCHHUH B APYTUX HAyKaxX, TEXHOJIOTHAX, cpepax SKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIINTAHME:

- OCO3HaHHWE OYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHopMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HayKH W JEATEJIbHOCThIO YYEHOI'0, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMUYMBOTO OYAYIIEro;

4) acTeTHYECKOE BOCIIUTAHME:

- OCTETHYECKOE OTHOIICHHE K MHUpPY, BKIIOYas OCTETUKY MAaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEHICHHH, pPaCcCYKICHHH, BOCIPUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocIUTAHUE:

- c(opMHPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMAaTHYECKHWE 3HAHUS B HMHTEpEcax
3I0pOBOr0 M 0Oe3omacHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHKEe, COATAHCHPOBAHHBIA PEKUM 3aHSATUU M OTABIXA, pEryispHas (usmdeckas
aKTHUBHOCTH), (DM3MYECKOE COBEPIICHCTBOBAHWE MPU 3aHATHAX CIHOPTUBHO-03I0POBHUTEIIBHON
JIeSATEIIbHOCTBIO;

6) TpynoBoe BocnuTaHMe:

- TOTOBHOCTh K TPYIy, OCO3HAHWE IICHHOCTH TPYIOJIOOWsS, WHTEPEC K pPa3InIHBbIM
chepaM npodeccHOHATBLHON NIeITEIbHOCTH, CBSA3aHHBIM C MAaTEMATHKOH M €€ MPHIOKCHHUSIMU,
YMEHHE COBEpIIATh OCO3HAHHBIM BRIOOp Oymyiel mpodeccHu W peaan30BbIBATH COOCTBECHHBIC
JKU3HEHHBbIE TUJIaHbI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy O0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHUH
MPAaKTUYECKHUX 3a]]a4 MaTeMaTHYECKOM HaPaBJIECHHOCTH;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

- c(OPMHUPOBAHHOCTh SKOJOTHYECKON KYJIbTYPHl, MOHUMAHUE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
r00abHOTO  XapakTepa  JKOJOTHYECKHMX  MpOoOJieM, OpHUEHTalMs Ha  NPUMEHEHHE
MaTEeMATHYECKUX 3HAHUN Ul PEHICHHS 3a7a4 B 00JIaCTH OKPYIKAIOMICH Cpelbl, IJIaHUPOBAHUE
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

- c¢(hopMHPOBAHHOCTH, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKOM HayKh Kak CQepbl
YeJIOBEUECKON JIEATEIbHOCTH, TAlOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTHYECKON KyIbTYypOil KaK CPEeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITH IPOEKTHYIO U MCCIIEI0BATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B TpYIIIIE.

MeTanpeamMeTHblie pe3yJabTaThl

IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JJoruueckne qeiicTBUA:

- BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTUUECKHX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(UKAIMKA, OCHOBAaHUSA g OOOOIIEeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJMMOI0 aHAJIN3A;

- BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpUIIATENIbHbIC, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

- BBIABJIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOpEUUs] B
dakTax, MaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSX, MpEAararb KPUTEPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

- JIeJlaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U WHJIYKTUBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSATENBHO JOKa3aTelIbCTBA MATEMAaTUYECKUX YTBEPKACHUI
(mpsiMble W OT TPOTHBHOTO), BBHICTPAWBATh aAPTYMEHTAIUI0, NPHBOJUTH TPUMEPHI |
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBL;



- BbIOMpaTh cnoco0 pemieHus yueOHOH 3amauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOAALIMM € YYEeTOM CaMOCTOSATEIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBarejhLcKue AeiicTBHA:

- HCHOJb30BaThb BOMNPOCHI KAK  HUCCIENOBATEIbCKUM HMHCTPYMEHT IIO3HaHMS,
(GbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIKE IPOTUBOpEUHE, IPoOIeMy, YCTaHABIMBATh HCKOMOE
U JJaHHOE, (OpPMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHHUE;

- IpPOBOJIUTH CaMOCTOATENbHO CIIAHWPOBAHHBIA SKCIIEPUMEHT, HCCIEJ0BaHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MEX ]y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

- CaMOCTOATENBbHO (QOpMyIupoBaTh 000OLIEHUS W BBIBOABI 110 pe3yJbTaTaMm
IPOBEICHHOIO  HAONIONEHMs, HUCCIEN0BaHMs, OLEHUBAaTh JOCTOBEPHOCTb  IOJIYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

- IPOTHO3MPOBATH BO3MOYKHOE pa3BUTHE IIpolecca, a TaKKe BBbIJBUIATh
IIPEII0JIOKEHNS O €70 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmaumeii:

- BBISIBIIATH J1e(UIUTH HHPOPMALIUY, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U
JUIsl PEeLIeHUs 3ajlau;

- BBIOMpaTh HMH(OPMAIMIO M3 HWCTOYHUKOB DA3JIUYHBIX THUIIOB, aHAJU3UPOBATH,
CHUCTEMaTU3UpOBaTh M HHTEPIPETUPOBaTh MHMOPMAIMIO PpA3JIUYHBIX BUAOB U (HopM
IIPEJICTaBICHMUS;

- CTPYKTypHpOBaTh HH(pOpMAIMIO, MpPEJICTaBIATh €€ B pa3Iu4yHbIX (opmax,
WITIOCTPUPOBATH IpadUuecKy;

- OLEHMBaTh HAJEXKHOCTb HMH(OPMAIMM IO CaMOCTOATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

- BOCIIPUHUMATh U (OPMYIUPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUAMU U LIETIMU
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBbMEHHBIX
TEKCTaX, JaBaTb IOACHEHMsS IO XOIy pEeUIeHHs 33a7ayd, KOMMEHTHPOBAThb MOJTY4YE€HHBIN
pe3ynbTar;

- B X0JIe 00CYKJIeHH 33aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMbl, IpOoOIeMBbI,
peraeMoil 3ajauu, BBICKAa3blBaTh WJEM, HALIEJICHHBIE HA MOMCK PELICHMs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXICHUSMH JPYTrUX YYaCTHHKOB JMANora, oOHapyKuMBaTh Pa3InuMe U CXOJCTBO
MO3UIMI, B KOPPEKTHON opMe GOpMyIHNPOBATH pa3HOTIacHsl, CBOU BO3PAKEHUS;

- TIPECTaBIIATh PE3yJbTaThl PELICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIE0OBAaHNUs, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIUIEHHUS C YYETOM 3ajad [pPEe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmu3anus:

- COCTaBJIATh IUIaH, aITOPUTM PELICHUS 3aJa4yH, BBIOUPATh CIOCOO pPEIIeHUs C yYETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4eTOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

- BIaJeTh HaBbIKAaMHM II03HABATEJIbHOW pedieKkcuyu Kak OCO3HaHHS COBEPIIAEMbIX
JeMCTBUN M MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJETh COCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

- IPEIBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPHU PEIICHUH 3a]1a4l, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OLEHUBATh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSIM, OOBACHATH NPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI pe3yibTaToB JESATENbHOCTH, HAXOAWTh OLIMOKY, JaBaTb
OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJBHOCTD:

- MOHUMAaTh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBHIYaJIbHON pabOTHI
Opy pelieHuH y4eOHBIX 3ajad, MPUHUMATh IIeJIb COBMECTHOM NEesATEeIbHOCTH, IJIAaHMPOBATH



OpraHu3ali0 COBMECTHOM pabOTHI, pacrpeneniarTbh BHIAbI padoT, JOrOoBapHBAaThCs, OOCYXIATh
MIPOIIECC U PE3YbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

- Y4acTBOBAaTh B IPYNIOBBIX (popMax paboThl (00CyKaeHHs, 0OMEH MHEHHM, «MO3TOBBIC
IITYpPMBI» U HHBIE), BBINOJHATH CBOIO 4acTb pabOThl U KOOPAWHUPOBATh CBOM JAEHUCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYJIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IIpeameTHbIe pe3yabTaThl

K xonity 10 kjacca o0ydarommiics HAydYnUTCS:

- cBOOO/IHO ONIEpUPOBATH OCHOBHBIMU MOHSATHSIMH CTEPEOMETPUH TPU PEIICHUH 3a/1a4 U
IPOBE/ICHUN MaTEMATUUYECKUX PACCYKICHU;

- TPUMEHATH AaKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HHUX TPU PEUICHUU
reOMETPUYECKUX 3a]1a4;

- KJIaCCH(PHUIMPOBATH B3aUMHOE PACIIOI0KEHUE TPSMBIX B IIPOCTPAHCTBE, IJIOCKOCTEH B
IPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

- cBOOO/IHO ONEpUPOBATh MOHATUSIMH, CBA3aHHBIMHU C YIJIaMU B TIPOCTPAHCTBE: MEXKIY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTBIO;

- cBOOOIHO OMEPUPOBATH MOHATUSIMH, CBSA3aHHBIMU C MHOTOTPaHHUKAMH;

- cBOOOJHO pAacHO3HABATh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (IIpHU3Ma, MHUpaMUja,
IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo);

- KJ1Taccu(hULMPOBaTh MHOTOTPAHHUKH, BEIOUpAst OCHOBaHMS IS KIacCU(UKaIIY;

- CcBOOOJHO ONEpUPOBATh IMOHITUSMH, CBS3aHHBIMH C CEUYCHHEM MHOTOIPAaHHHKOB
IUIOCKOCTBIO;

- BBINOJIHATH TMapajuIebHOE, IIEHTPAIFHOE W OPTOTOHAIBHOE MPOESKTHPOBaHUE (HUTYD
Ha IJIOCKOCTb, BBIIOJIHATH U300pakeHUs! PUTyp Ha IUNIOCKOCTH;

- CTPOHTDH CEUCHHSI MHOTOTPAaHHUKOB PAa3IMYHBIMUA METOJIAaMH, BBIIIOJIHATH (BEIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y;

- BBIYHCIATH IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, TNHPaMHIA),
reOMETPUYECKUX TeJl ¢ IPUMEHEHUEM (HopMy;

- CBOOOJHO ONEpUpPOBATh MOHSATHAMH: CHMMETpPUS B MIPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

- cBOOO/THO OTIEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOIUMH BEKTOPaM U KOOPIWHATAM B
POCTPAHCTBE;

- BBITIOJTHATH JCUCTBUS HaJl BEKTOPAMHU;

- pemaTh 3aJayd Ha JOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUH M HaXOXJeHHE
TE€OMETPUYECKUX BEITUYMH, IPUMEHSS U3BECTHBIE METO/IBI TIPH PEIICHUH MaTeMaTHYECKUX 3a/1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXKHOCTH;

- MPUMEHATH MPOCTEUIIIHE TPOTPAMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUH CTEPEOMETPUUECKUX 3a]1aY;

- UW3BIEKaTh, MpPeoOpa3oOBBIBATH W  HMHTEPIPETHPOBATH  WHPOPMALNHIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPeJICTABICHHYIO Ha YepTeKax U PUCYHKAX;

- TPUMEHATh TONYYCHHbIE 3HAHWS Ha TIPAaKTUKE: CPaBHUBAaTh M AaHAIM3HPOBATH
peajbHble CHUTyallud, TPUMEHATh H3y4YCHHblE TMOHATHA B IpoIecce IIOUCKAa pPELIeHUs
MaTeMaTHYeCKH CPOpPMYIHPOBaHHON TPOOIEMbI, MOJEIUPOBATh PeAIbHBIC CHTYAlluH Ha SI3BIKE
TreOMETPHH, UCCIIEA0BATh IIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAHUEM F€OMETPUUYECKUX MOHATHH U
TEeopeM, ammapara anreOppl, pemaTh MPAKTHYECKUE 3a/adyd, CBS3aHHBIE C HaXO0XJICHHEM
reOMETPUYECKUX BEJIHYNH;

- UMETh TPEJICTaBIIeHUS] 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPHUU KaK COCTAaBHOU
qacTH (QpyHJAaMeHTa pa3BUTHSI TEXHOJIOTHA.

K xoniry 11 kiaacca o0ydarommiics HAyYUTCS:

- CBOOOJTHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMH C LMJIMHIPUYECKOH, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

- ONEpUPOBATh MOHATHAMMU, CBA3aHHBIMU C TEJIAMH BPAILICHUS: LMIMHIPOM, KOHYCOM,
chepoit u mapowm;

- pacro3HaBaTh Teja BpalieHus (LMINHIP, KOHYC, cdepa U map) U 0ObSICHATH CIIOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

- KJ1TacCU(hUIMPOBATh B3aMMHOE PACIIONIOKEHHE C(EpPhI U TNIOCKOCTH;



- BBIYHCIIATH BEJIMYUHBI AJIEMEHTOB MHOTOIPAaHHMKOB W TeNl BPALICHUs, OOBEMBI U
IUIONIAA TIOBEPXHOCTEH MHOIOIPAaHHHMKOB M Tell BpAIllCHHsA, TIE€OMETPUYECKHX Tel C
npUMEHEeHHEM QOpMYIT;

- cBOOOJIHO ONEPHUPOBATH MOHATUAMH, CBA3aHHBIMUA C KOMOMHAIMSIMM TeJl BpPAILEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIMCAaHHBIA B cdepy M ONUCAHHBIN OKoIo cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS;

- BBIYHUCIIATH COOTHOIICHUS MEX/Ty IUIOLIAIIMU [TOBEPXHOCTEH U 00beMaMH MOJOOHBIX
TE,

- m300pakaTb HM3y4aemble (UTYpHI, BBIIOJIHATH (BHIHOCHBIC) IUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUJA CBEpXy, COOKY, CHHM3Yy, CTPOUTh CEUEHMs Tell
BpallleHUs;

- U3BIEKaTb, MHTEPIPETUPOBATH U  I[peoOpa3oBbIBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

- cBOOOJIHO ONEPUPOBATh OHATUEM BEKTOP B IPOCTPAHCTBE;

- BBIIIOJIHATH OIIEpaLK HaJl BEKTOPaMU;

- 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAMHAT;

- pewmarb IeOMETPUYECKHE 3aJayd Ha BBIYMCIEHUE YIJIOB MEXKIYy HIpSIMbIMU U
IUIOCKOCTSIMH, BBIYHCJIICHHE PACCTOSHMM OT TOYKM O IUIOCKOCTH, B LI€JIOM, Ha NPHUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/A [P PELICHUH;

- cBOOOJIHO ONEpPHPOBATH IOHATHAMM, CBSI3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

- BBIIOJHATh W300paXK€HUS] MHOTOTPAaHHUKOB M Te€J BPAIEHUS IpU HapaliedbHOM
IIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€PKAIBHONM CUMMETPUH, IPU OBOPOTE BOKPYT MPSAMOU,
npeoOpa3oBaHus OI00MS;

- CTpPOUTh CEYEHHS] MHOTOIPDAaHHUKOB M TEJ BpAalllEHUS: CEYEHUs IWINHIpPA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IIPOXOJAIINE YEPE3 BEPIINHY), CEUCHHUS 11apa;

- HCIIOJIB30BAaTh METOJbI IIOCTPOCHMS CEYEHHI: METOJ CJEI0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

- IOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

- TIPUMEHATh TeoMeTpUYecKue (akThl A pEIIeHUs CTEPEOMETPUYECKHUX 3ajad,
IIPEIIOJIArat0IIuX HECKOJIBKO IIAroB PEIICHUs, €CIU YCIOBMs IPUMEHEHUS 3a/laHbl B IBHOM U
HEesIBHOH opMme;

- pemarhb 3a7add Ha JOKa3aTEIbCTBO MAaTEMAaTHMYECKUX OTHOIICHHH M HaXOXKICHHE
F€OMETPUUYECKUX BEJIINYUH;

- NPUMEHATh NPOrPAaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/]1a4;

- TNIPUMEHATh TOJIYYCHHBIE 3HAaHUS Ha IPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATh U
OLICHMBATh peaJlbHble CHUTYyallud, NPUMEHSATh W3YUYCHHbIE IIOHATHUS, TEOPEMBbI, CBOICTBa B
npolecce MOUCKa PEUIeHHs MaTeMaTH4ecku chHOpMyTUpOBaHHON MNpoOIeMbl, MOJEIMPOBATH
peaJibHblE CHUTyallud Ha S3bIK€ TE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TE€OMETPHUYECKHMX TMOHATHUM W TeopeM, ammapara ainreOpbl, pemarhb
MPAKTUYECKHE 3a/1a4M, CBA3aHHbIE C HAXOKJCHHUEM F€OMETPUUECKUX BEINYUH;

- UMETh Mpe/CTaBlIeHUs] 00 OCHOBHBIX J3Tanax pPa3BUTHUsS T'€OMETPUM KaK COCTAaBHOU
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.

TemaTuuyeckoe MIIAaHMPOBaAHUE

10 kiacc
Ne || HaumeHnoBaHue pasienon KonnuectBo yacos ‘ DJeKTpOHHBIE
n/m Y TEM IIPOrPaAMMBI Beero || Koutpous || TTpaktnuec (undpoBsbie)
HBle || Kue paGoTEr o0pazoBaTesbHbIE
paboThI pecypceel
1 || Beneune B | 23 2 OI'UC «Mos IIKOJIaY
CTEPEOMETPUIO (YHuBepcanbHas
oubaroTeka 1 poBOro




Ne || HaumeHoBaHue pa3aenoB KonnuectBo yacoB ‘ DJIEKTPOHHBIE
n/n Y TEM NIPOTPAMMBI Beero|| Kontpos || TTpaktuuec (unpoBrie)
HEIE KHe paboTHl oOpa3oBarenbHbIE
paboThI pecypceel
00pa3oBaTeNLHOTO
KOHTEHTA)

2 || Bzaumnoe 6 OI'NC  «Mos  mKona»
pAacIIONIOKEHHE TPSMBIX (YHuBepcanbHas
B IIPOCTPAHCTBE oubmmoTeKa nudpoBoro

00pa3oBaTeNLHOTO
KOHTEHTA)

3 || HapamnensHOCTD 8 OI'NC  «Most  mKoIa»
NPSIMBIX U TJIOCKOCTEH B (YHuBepcanbHas
POCTPAHCTBE o6ubnmoreka UPPOBOTO

00pa3oBaTEIHLHOTO
KOHTEHTA)

4 || [lepneHIuKyISIpHOCTD 25 1 OI'NC  «Mos  mKona»
NPSIMBIX U IJIOCKOCTEH B (YHuBepcanbHas
POCTPAHCTBE oubimoreka PPOBOTO

00pa3oBaTEeIHLHOTO
KOHTEHTA)

S || Yrasl u paccTostHUS 16 2 OI'MC  «Most  mKojay
(YauBepcayipHas
ouboTeka 1 poBOTO
00pa3oBaTEeIHLHOTO
KOHTEHTA)

6 || MuororpaHHHKH 7 1 OI'MC  «Most  mKojay
(YauBepcayibHas
oubmmoTeKa uudpoBoro
00pa3oBaTeNbLHOTO
KOHTEHTA)

7 || BexTopsl B | 12 OI'NC  «Mosa  wmkona»

IIPOCTPAHCTBE (YHuBepcanbHas
o6ubnnoTeka 1 poBoOro
00pa3oBaTeIbLHOTO
KOHTEHTA)

8 || IHoBTopenwue, 5 2 OI'NUC  «Moss  mKona»
000011eHIe u (YHuBepcanbHas
cucTeMaTtu3anus 3HaHUI o6ubianoTeka 1 poBoOro

00pa3oBaTeIbLHOTO
KOHTEHTA)
OBIIEE KOJIMYECTBO| 102 8 0
YACOB I10 ITPOTPAMME
11 kanace
Ne || HaumeHoBaHMe pa3aenoB KonnuecTBo yacos DnexTpoHHbIe (IUPPOBLIE)
/T Y TEM MPOTPaMMBbI Beero|| Kontpors || IpakTuuec o0pazoBaTeNbHBIE PECYPCHI
Hble  |KHE paboThI
paboTsl
1 AHanmiTAueckas 15 1 OI'NMC  «Moss  mKona»
reoMeTpust (YHuBepcanbHas
onbmmoTeKa nudpoBoro




n/n

HanmenoBanue pa3nenon

KonnuecTtBoO yacoB

U TE€M IIPOrpaMMBl

Bcero

KonTpoas
HbIE
paboThI

IIpakTruec
K1e paboThI

DOnekTpoHHBIE (IU(PPOBHIE)
o0pazoBaTeNbHbIE PECYPChI

00pa3oBaTeNLHOTO
KOHTEHTA)

[ToBTOpenne, ob6obmenue|| 15

u CHUCTEMATHU3AIIN
3HAaHUH

OI'UC  «Mos
(YHuBepcanbHas
oubmmoTeKa nudpoBoro
00pa3oBaTeILHOTO
KOHTEHTA)

HIKOJa»

O0beM MHOTOrpaHHUKA 17

OI'MC  «Mos
(YauBepcayipHas
ouboTeka udpoBoro
00pa3oBaTEIHLHOTO
KOHTEHTA)

HIKOJIa»

Tena Bpaienus 24

OI'MC  «Mos
(YauBepcayibHas
OouboTeka 1 dpoBoro
00pa3oBaTEeIHLHOIO
KOHTEHTA)

HIKOJIa»

[Inomany MoBepxXHOCTH U
00BEMBI KPYTJIBIX TeJl

OI'MC  «Mos
(YauBepcayibHas
ouboTeka 1 dpoBoro
00pa3oBaTEeIHLHOTO
KOHTEHTA)

HIKOJIa»

JBrxeHus

OI'MC  «Mos
(YauBepcayibHas
oubmmoTeKa nudpoBoro
00pa3oBaTEeNHLHOTO
KOHTEHTA)

HIKOJIa»

[ToBTOpenue, o6o6menue| 17

u CUCTEMATH3aIUA
3HAHUH

OI'NUC  «Mos
(YHusepcanbHas
o6ubiroTeka udpoBoro
00pa3oBaTeIbLHOTO
KOHTEHTA)

IKOoJa»

OBILIEE
YACOB IO [TPOTPAMME

KOJIMYECTBO

102

Yuer nporpaMmMbl BOCIIUTAHUA

npu pa3padoTke TeMaTH4YECKOI0 IJIAHMPOBaHHUs y4eOHOro Kypca «['eomerpusny

JInyHocTHble YY/
OTparKkatoT rOTOBHOCTb

obyyaroLmxca BocnuTbiBatowmia
PYKOBOZACTBOBATbCA noTeHumnan
cMcTEMOM cofepKaHusa

NO3UTUBHbIX
LEHHOCTHbIX
OpUEHTaLUUN n
paclmpeHune onbiTa
AEeATeNbHOCTU Ha ee

OnpepenseTcs B npouecce pa3paboTku
CLEHapUsA Karkaoro ypoka

dopmbl
BOCMMUTbIBAOLLUX

yyebHoro npeameta

O6pasoBaTe/ibHble
TEXHO/I0TUM

y4YebHbIX 3aHATUI




OCHOBE U B npouecce

peannsauum
OCHOBHbIX
HanpasneHum
BOCMUTaTE/IbHOMN
AEeATENbHOCTM B
yacTu:
rpa*kaaHCcKoro, BocnutaHue lMpoeKTHaA Kefc-ctagms:
naTpPUOTUYECKOro rPa*kAaHCTBEHHOCTU | TEXHO/OMUA, «leomeTpuyeckme
BOCNMUTaHUA M NaTpUoTM3Ma Ha Kenc-TexHonormm 334344 Ha
(camoonpepneneHune / | npumepax KU3HU U npumepax us
NaTPUOTU3M, OeAaTeNbHOCTH NCTOPUN»
rPa*kAaHCTBEHHOCTb, | POCCUMCKUX YYEHbIX,
coumanbHas BHeCLWMX 60/bLLOM
CONUAAPHOCTD) BK/1aZ, B pa3BuTHE
reomeTpum
TpyhoBoro dopmmnpoBaHme TexHonormu NpoeKTHaA
BOCNMUTaHWUA, Hay4HOM KapTUHbI npobnemHoro 0eATeNbHOCTb:
LEHHOCTM Hay4yHOro MWpa, BNageHue obyyeHus, «Co3paHue
No3HaHuA KY/bTYPOW, MHGOPMALMOHHbIE, reomeTpu4ecKoro
(cmbicnoobpasoBaHue | cO34aHHON BOKPYT KPUTUYECKOTO obbekTa ans
/ TpyA v TBOpYECTBO, | NpeameTa MblLWAEHNA 06LecTBEHHOrO
HayKa) MaTeMaTmKa. NPOCTPAHCTBA»
YuntbcAa co3aasaTtb
ycnosus
NposABAEHUS,
nowcka, obmeHa,
OTKPbITMA CMbIC/I0B
obyyatowmmuncsa
AYXOBHO- BocnutaHue 3popoBbecbeperatowy | Mrposasa cuTyaums:
HPaBCTBEHHOTO, 9KOJIOrMYEeCcKoro e, «340p0oBbe U
3KOJIOrMYecKoro CO3HaHuS, nenarorunka ¢du3nyeckan
¢du3nyeckoro OTBETCTBEHHOE coTpyAHMYecTBa aKTUBHOCTb Yepes
BOCNMUTAHMUS, OTHOLLEHMe K reomeTpuIo»
dbopmmpoBaHua CBOEMY 34,0P0BbIO,
KyNbTypbl 340p0BbA U | NOTPebHOCTb B
3MOLMOHANbHOrO AKTUBHOM U
6naronosyuus, 3/10poBOM 0bpase
JIMYHOCTHbIE YKM3HW, OTKa3 OT
pe3ynbTaThbl, BPeAHbIX NPMBbIYEK
obecneumBatowme
aganTaumio
obyuatouleroca K
N3MEHALLMMCA
YyCNOBUAM

couManbHOM n
NPUpPOAHOM cpeapl,
(HpaBcTBEHHO-
aTUYecKan
opueHTauus /
npupoaa,
4e/I0BEeYecTBO,
3[10pOBbIN 06pa3




L uztm) H | H |

B ¢denepanbHbIX W pEerHOHANBHBIX TPOIEAYypaX OLEHKH KadyecTBa OOpa30BaHHUS
UCIIONIB3YETCs  TMepedueHb (KoAu(UKATOp) pachpeneieHHbIX 0 KiaccaM IPOBEPSIEMBIX
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI CPETHETO
o011ero o0pa3oBaHus U AJIEMEHTOB CO/ICP KAHUS 110 MAaTEMAaTHKeE.

IIpoBepsiemblie TpeOOBAHUSA K Pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTtenbHOl nporpammsl (10 kiacc)

Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON
IIPOBEPSIEMO MIPOrpaMMBbI CPEeTHETO 001Iero 00pa3oBaHus
ro
pesyiabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPU pPELICHUU

reOMCTPHUICCKUX 3aaa4

7.3 OnepupoBaTh MOHATUSAMU: NAPAJUIEIBHOCTh U MEPIEHAUKYISIPHOCTh NPAMBIX U
IJIOCKOCTEN

7.4 KnaccupunupoBars B3aMMHOE pacloJIOKEHHWE MPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5 OnepupoBarh MOHATUSAMU: ABYTPAHHBIN Yroj, TpaHH JBYIpPAaHHOrO yria, pedpo

JBYI'PAHHOI'O yIJa, JMHEWHBIM Yrosl JBYTpaHHOrO Yyrija, TrpaaycHas Mepa
JBYTPaHHOT'O yIJia

7.6 OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHHMK, BBINYKJIbI M HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBI MHOTOTPAHHUK

1.7 Pacrio3naBath OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
MPSIMOYTOJIbHBIN Mapaienenurne, Kyo0)

7.8 KnaccupunupoBaTs MHOrOrpaHHUKH, BbIOMpasi OCHOBaHUS AJIs KiaccuuKanuu
(BBINYKJIBIE M HEBBINYKJIbIE MHOTOIPAaHHMKH, NpPaBUIbHbIE MHOTIOIPaHHUKH,
MpsiIMblE€ U HAKJIOHHBIE TPU3MBI, TapaUIeTIEITUIIEe/Ib])

7.9 OHepI/IpOBaTB MOHATHUAMU: CCKYIIad IJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10 OOBACHATh NPUHIUIBl TOCTPOEHUS CEYEHUH MHOTOTPAHHUKOB, HCIIONb3YS
METOJ, CIEI0B

7.11 Ctpouth ceueHUs MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBITIONHSATH (BHIHOCHBIC)
IJIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y

7.12 Pemarp 3agaun Ha HaXOXKJICHUE TCOMETPHUYSCKHUX BEIMYUH O OOpasiaM WU

aAropuTMaM, MNPUMCHAA U3BCCTHBIC AHAJIUMTUYCCKUC MCTOAbBI IIpH PCHICHUU
CTaHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BBIYHCIICHHC paCCTOSIHI/Iﬁ MCXKOY
ABYMA TOYKaMH, OT TOYKH 10 HpHMOfI, OT TOYKH MO0 IINIOCKOCTHU, MCKIAY
CKpCHIMBAOIIUMHUCSA ITPAMBIMU




7.13

Pemate 3aaum Ha HaXOXJIEHHE I'€OMETPUYECKUX BEIUMYMH MO 00pasnam WM
aIropuTMaM, IPUMEHSAS W3BECTHBIC AHAIUTUYECKUE METOHABl IIPU PELICHUU
CTaHAAPTHBIX MATEMATHYECKUX 3aJad Ha BBIYUCICHUE YIVIOB MEXAY
CKPEUIUBAIOIIUMUCS MPSAMBIMU, MEXKAY IPAMOM U IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Bbruucnare 00beMbl M IJIOLIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ TpUMEHEHHeM (opMys, BBIYHUCIATH COOTHOILCHHS MEXKIY
TUTOIIASIMH TTOBEPXHOCTEH, 00beMaMu OJJOOHBIX MHOT'OI'PaHHHKOB

7.15

OnepupoBarh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U TUNIOCKOCTH
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (UTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH  MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKax U
pUCYHKaxX

7.17

[TpumensTh reoMerpuueckue (GakThl Ui PELICHUS CTEPEOMETPUUECKUX 3a/ad,
MPEANOJIAraloluX HECKOJIbKO IMAroB PEIICHUS, €CJIU YCJIOBHUS TMPUMEHEHHUS
3aJlaHbl B ABHOU (hopme

7.18

[IpuMeHAT  mpocTedMe  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUUECKHX 3a1ad

7.19

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJE U JKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATH TONy4EHHBIE 3HAHMWS HA MPAKTUKE: aHAIM3UPOBATh peEalbHBIC
CUTyallUM U IPUMEHATh U3YYEHHbIC IOHATHUS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4eCKd C(HOPMYIHMPOBAHHON MPOOJIEMBI, MOJCIUPOBATH pEalTbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPUM, MCCIEI0BaTh IIOCTPOCHHBIE MOJACIH C
HCIOJIb30BAaHUEM T'E€OMETPUYECKUX TOHATUH U TEOpeM, ammapaTta ajireopsl,
peuiaTb IPAKTUYECKHUE 3a7ayd, CBS3aHHBIE C HAXO0XKICHHEM TIeOMETPUYECKUX
BEJINYUH

IIpoBepsiemblie 3j1ieMeHTHI conep:xanns (10 kiacc)

Kon

[IpoBepsiemMbIil 2IEMEHT COAEPKaHUS

I'eomerpus

7.1

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATUYECKOM IOCTPOCHMHM CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

B3aumHOe pacnosiokeHHe TpAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS,
MapajuleJIbHbIE W CKpEIUBAaroIIMecs MpsMble. [lapainenbHOCTs NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapajuleNIbHbIE NPsMbIE B IPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX NPSIMBIX, NapPAJIEIBHOCTD MPSMON U INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAMH, YTOJd MEXAy IHpsMBIMH B IIPOCTPAHCTBE.
[TapajlenbHOCT  IUIOCKOCTEH:  IApajuleibHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleNibHbIX IulockocTed. Ilpocreiimne mpocTpaHCTBEHHbIE QUIYpbl Ha
IUIOCKOCTH: TETpadp, Ky0, mapasuiesnenunes, IoCTPOSHUE CEUeHU I

7.3

HepHeH)II/IKYJ'IHpHOCTB HpHMOI\/'I U TIIJIOCKOCTU: MEPNECHAUKYIIAPHBIC IIPIAMBIC B




IIPOCTPAHCTBE, NPSAMBIE IMAPAIEIbHBIE U NEPIEHIUKYISPHBbIE K IUIOCKOCTH,
IIPU3HAK NEPIEHAUKYIIPHOCTH MNPSAMON M IUIOCKOCTH, TEOpemMa O MpsAMOM
MEePIEHANKYISIPHON MJIOCKOCTU. YTIIbI B MPOCTPAHCTBE: YTOJ MEXKIY MPSAMOUA U
IJIOCKOCTBIO, JBYTPAHHBIA  yroJl, JIMHEWHBIA YroJl JBYIPAaHHOIO  YIVIA.
[lepneHauKynsip ¥ HAKIOHHBIE: pACCTOSHUE OT TOYKH JO IIJIOCKOCTH,
paccTossHHE OT MPSAMOW [0 IUIOCKOCTH, MPOEKUUs (UTYpbl Ha IUIOCKOCTD.
[lepneHuKyIsIpHOCTh IJIOCKOCTEH: MpPU3HAK MEPIEHAUKYISIPHOCTH JBYX
mrockocreil. Teopema o Tpex NMeprneHauKyispax

7.4

IlonsiTiE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOI'DAHHUKA, BBITYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BepTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
IIPU3Ma, IPAaHU U OCHOBAHUS MPU3MBI, IIPAMasi U HaAKJIOHHAs PU3MBbI, OOKOBas U
IIOJIHAs ~ TOBEPXHOCTh  Ipu3Mbl.  [lapamnenenunen,  npsAMOYroJbHBIN
napajuleJienunes u ero cBoucrsa. [Iupamuaa: n-yroiapHas nupamuzna, rpaHd U
OCHOBAHHWE MHPaMHJIbI, OOKOBAs U MOJIHAS TIOBEPXHOCTH MUPAMUIBI, IPABUIIbHAS
U YCEUYEHHas NHMpaMuja. OJIEMEHTHl INpU3Mbl U mnupamuzabl. [IpaBuibHbIE
MHOT'OTPaHHUKHU: IIOHATHE IIPAaBUIILHOTO MHOIOTPaHHUKA, IIPABWIIbHAS [IPU3MA U
[IpaBUJIbHAA NUPAMHUAQA, MPABWIbHAS TPEYroJibHas MHUpaMUa U IIPABUIbHBINA
terpadap, KyO. [IpeacraBieHue o NpPaBUIBHBIX MHOIOTPAHHUKAX: OKTas3p,
nojexasap u ukocasq CedeHus MpU3Mbl U TUPAMHUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOA,
IJIOCKOCTH. DJIEMEHTBl CHUMMETPUM B NHUPAMHAAX, [apajulelieluIenax,
MPaBUJIbHBIX MHOTOTPAaHHUKAX

7.6

Bbluuciienue 31eMEeHTOB MHOTOIPAaHHHUKOB: peOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW TIOBEPXHOCTH W TIOJIHOM MOBEPXHOCTH MPSMON TPHU3MBI, ILIOLIAIh
OCHOBaHUH, TeopemMa O OOKOBOW MOBEPXHOCTU HpsAMON mpu3mbl. [lnomans
OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH NPAaBWIBHON NUPaMUABI, TeopeMa O
wiomaan ycedeHHoil nupamuzsl. [lonstue o6 ob6beme. OObeM nHMpamu[bL,
IIPU3MBI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHONIICHHS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET

IIpoBepsiemble TpeOOBaHUSA K pe3y/IbTaTaM 0CBOECHHMS OCHOBHOM
o0pasoBartenbHON nporpammel (11 kiace)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
MIPOTpaMMBbI CpETHEr0 0011eT0 00pa30BaHUS

6

I'eomerpus

6.1

OnepupoBaTh THOHATHAMM: IMJIMHAPHYECKAs TOBEPXHOCTb, 0OOpasyrolne
UWIMHIPUYECKON  MOBEPXHOCTH, LWIMHAP, KOHMYECKas  IOBEPXHOCTH,
o0pasyromie KOHMYeCKol OBEPXHOCTH, KOHYC, cheprueckasi IoBEpXHOCTb

6.2

PacmoznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)

6.3

OOBACHSATH CIIOCOOBI MOJIYy4YCHUA TCJI BpallICHUA

6.4

KJ'IaCCI/I(I)I/II_[I/IPOBaTL B3aMMHOC PACIIOJIOKCHUC C(bCpLI " IJIOCKOCTH




6.5

OHepI/IpOBaTI: INOHATUAMU. H_IapOBOI\/JI CCIrMCHT, OCHOBAaHHEC CCIMCHTA, BBICOTA
CerMeHTa, 1IapOBOM CII0M, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA HIAPOBOIO CIIOS,
IaPOBOM CEKTOP

6.6 Bbrauciate 00beMbI U TUIOIIAAH TOBEPXHOCTEN TEJ BPAICHUS, TEOMETPUYECKHIX
TeJ ¢ MpUMEHEeHueM (popmyi

6.7 OnepupoBarh MOHSITHSIMH: MHOTOTPAHHHK, BIIMCAHHBIN B Cepy U OMHCAHHBIN
0KO0JI0 cepsl, cdepa, BIMCAaHHAS B MHOTOIPAHHHK HMJIH TEJIO BPAIICHUS

6.8 BBIYHCISATE COOTHOIICHUST MEXKIY IUIOMAISIMU IOBEPXHOCTEH W OOBeMaMu
MOIOOHBIX TE

6.9 N3obpaxkate wu3zydaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEePTEIKHBIX HHCTPYMEHTOB

6.10 BrInoHATE (BBIHOCHBIC) TUIOCKHE YEPTEkKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Buja cBepxy, COOKy, CHU3Y; CTPOUTH CEUSHHSI TEJI BPAILICHHS

6.11 W3Bnekatb, WHTEPIPETUPOBATH W  MPeoOpa3oBbIBaTh HHGMOpPMAIUIO O
IIPOCTPAHCTBEHHBIX TCOMETPHUECKUX (PUTYpaX, MPEJACTABICHHYIO Ha YePTEKAX U
PUCYHKaX

6.12 [TpumensITh TeoMeTprUecKkre (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKHUX 3ajad,
MPE/IIOJIAraoIuX HECKOJIbKO IIIaroB PELICHHS, €CIU YCIOBUS TPUMEHCHHUS
3aJaHbl B SBHOH (opme

6.13 OnepupoBatrh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BBINONHATE NEHCTBUS CII0KEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H YMHOXKCHUS
BEKTOpa Ha YHCIIO, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJaf0T

6.15 [TpuMeHsITh MpaBUIIO Napasieenunea Py CI0KEHHH BEKTOPOB

6.16 OnepupoBarh MOHATHSIMH: JEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPAa, YIOJd MEXKIY
BEKTOpaMH, CKaJSIPHOE TPOM3BEJACHHWE  BEKTOPOB, KOJUIMHEApHBIE U
KOMIUJTaHAPHBIE BEKTOPBI

6.17 HaxomuTh cymMMy BEKTOPOB M MpPOW3BENEHHWE BEKTOpa HA YMCIO, YIOJd MEXIY
BEKTOpaMH, CKaJSIPHOE TPOM3BEACHUE, pACKIaIbIBaTh BEKTOp IO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3a/1aBaTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT

6.19 Pemarp mpocTteiiiine reoMeTpUyYeCKHME 3aJadd Ha TPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/1a

6.20 Pemrare 3aqaun Ha 10KA3aTEIbCTBO MATEMATHYECKUX OTHOIIIEHUNM M HAXO0XKIECHUE
T€OMETPUUYECKUX BEIHYMH MO 00pa3iiaM UK alropuTMam, IMPUMEHsIS U3BECTHBIE
METO/IbI IIPH PEIICHUH CTAaHAAPTHBIX MATEMATHYCCKUX 3a/1a4

6.21 [IpumensTh ~ mpocTeilMe  NporpaMMHBIE  CPEIACTBA U DIIEKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI TTPH PEIICHUN CTEPEOMETPUICCKIX 33]1au

6.22 [TpuBOIUTE pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,

pacrio3HaBaThb MPOABJICHUEC 3aKOHOB r€COMCTPHUU B UCKYCCTBE




6.23

IIpumeHsTh TOMyYEeHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIM3UPOBATh peaJbHbIE
CUTyallud U TNPUMEHATh W3YYECHHBIE IOHSTHUS B IPOLECCE IOMCKA PEIICHUs
MaTeMaTH4ecku CGHOpPMYITUPOBAHHON MpoOIeMbl, MOJAEIUPOBATH pealbHbIE
CUTyallud Ha A3bIKE TI'E€OMETPHM, HCCIEN0BaTh I[OCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TI'E€OMETPUYECKHX TOHATUH U TeopeM, ammapaTa aireopsl,
pelars MpakTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXIEHHUEM I'€OMETPUUYECKUX
BEJINYUH

IIpoBepsiemble j1eMeHTHI coaep:xkanus (11 kiaacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroIIve LUIMHIPUYECKONH MOBEPXHOCTH,
OCb LMIMHApPUYECKOW moBepxXxHOCTH. IlunuHap: ocHoBaHus U OOKOBas
MOBEPXHOCTh, 00pa3ymoIlias U 0Ch, IUIOMIA/Ib OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 0Opa3yloIIMe KOHHUYECKOM IMOBEPXHOCTH, OCh H
BEpUIMHA KOHMYECKOW MOBEpXHOCTH. KOHyc: OCHOBaHME U BEpUIMHA,
oOpa3yromas u 0Ch, IUIOMAAh OOKOBOH W ITOJIHOM TOBEPXHOCTH. Y CEUCHHBIH
KOHYC: 00pa3yloliie 1 BHICOTa, OCHOBaHHS U OOKOBAasi IOBEPXHOCTh

6.3

Chepa u map: ueHTp, paauyc, TUaMeTp, IUIONIAJb TOBEPXHOCTH CQEpHI.
B3auMHoe pacmonoxenue cdepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cdepe, miomaas ceps

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. Pa3BepTI<a HUJIIMHApPA U KOHYCa

6.5

KoMOuHanmu Ten BpalieHus U MHOTOTPAHHHUKOB. MHOTOTPaHHUK, OMHCAHHBIN
okoJ1o cdepsl, chepa, BiCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstre 06 o6veme. OcHOBHBIE CBOICTBa 00BeMOB Ten. Teopema 06 oObeme
NPSIMOYTOJIBHOTO TMapajulesienurnena u cieacTsus u3 Hee. O0beM IMIMHApPA,
KoHyca. O0beM Iapa u miomaib chepsl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET

6.8

Ceuenus nWiIMHApa (MapayjieNbHO M NEPHEHIUKYIIPHO OCH), CEUEHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHHsI 11apa

6.9

BexTop Ha muiockoctH U B npocTpaHcTBe. ClI0KEHUE M BBIUMTAHUE BEKTOPOB.
YMHOXEHHME BEKTOpa Ha 4Hcino. Pa3nokeHne BekTopa IO TpeM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuio mapamnenenunena. Pemenue 3anpay,
CBSI3aHHBIX C IPUMEHEHUEM MPaBUJI IEUCTBUN C BEKTOpaMHU

6.10

[IpssmoyronbHasi cucTemMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimme 3amaum B KOOpJAMHATAX. YToyu MexAy BekTopamu. CkansipHOe
IIPOU3BEICHNE BEKTOPOB. BhIunCiieHNE YIII0B MEXy NPSAMBIMHU U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/I MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

Jst
MaTEeMaTHKE)
pe3ynpTaTam

IIPOBEJIEHUSI €IMHOT0 TOCYAapCTBEHHOro 3k3ameHa no maremaruke (EI'D mo
UCIIONIb3YyEeTCsl  MepedeHb (KoAu(HUKATOp) MpoBepseMbIX TpeOoBaHHM K
OCBOCHMSI OCHOBHOM 00pa3oBaTelIbHON MpOrpaMMbl  CpPEIHEro  OOIIEero



06pa3013aH1/151 1 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha EI'D mo MmaremaTuke TpeGOBaHUS

K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpamMMbl

cpeHero o4uero o6pa3’oBaHus

Kon
IIPOBEPSIEMO
ro
TpeOOBaHU

[TpoBepsieMbie TpeOOBaHUS K TPEAMETHBIM PE3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

1

Brnanenne Merogamu JOKa3areibCTB, AJITOPUTMAMM PELICHUS 3a7a4d; YMEHHE
dbopMynHupoBaTh U ONEPUPOBATH MOHATUAMU: OIPECIICHHE, aKCHOMa, TEopeMa,
CJIE/ICTBHE, CBOMCTBO, MIPU3HAK, J0Ka3aTeIbCTBO, PaBHOCUJIbHBIE
(GOopMyIHpPOBKH;, TNPUMEHATh UX; YyMEHHE (QOPMYIHPOBaTH OOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKACHUE, INPUBOAUTH IPUMEPbl U KOHTPIIPUMEPHI,
MCIIOJIb30BaTh METOJl MaTeMaTH4YeCKONM WHIYKIMH; MPOBOJIUTH JOKa3aTeNbHbIE
pacCyKJIeHHUsT TpPU PELIeHUH 3a/1ad, OLEHUBATh JIOTMYECKYK) MPABHIBHOCTD
paccyXAeHH; YMEHHUE ONEePUPOBATh MOHATHUSAMHU: MHOXKECTBO, MOJMHOMXECTBO,
OomepalMy  HajJ  MHOXECTBAMH; YMEHHE  MCIOJb30BaTh  TEOPETUKO-
MHO>KECTBEHHBIN arnapar Jyuisi ONUCaHUs pealbHbIX NPOLIECCOB U SIBICHUN U IIPU
pellleHuu 3aJa4, B TOM 4YHCIE U3 JPYrUX Yy4eOHBIX NPEIMETOB; YMEHHE
ONEpHPOBATh MOHATUSAMH: Tpad, CBA3HBIN Tpad, aepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh Ipadbl pa3iHuHBIMH CIHOCOOAMU;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH 3a1a4

YMeHue ornepupoBaTh NOHATUSMU: HATYPAIBHOE YUCIIO, 1I€JI0€ YUCII0, CTETICHb C
LEJIbIM [M0KA3aTeIEeM, KOPEHb HATypaJbHOM CTENEHH, CTENEHb C PAlMOHAIBHBIM
MOKAa3aTeJieM, CTeNeHb C JICHCTBUTEILHBIM IIOKa3aTeseM, Jjorapudm dmcha,
CHHYC, KOCMHYC M TaHI'€HC MPOU3BOJIBHOI'O 4YHUCJIA, OCTATOK IO MOAYJIIO,
palvoHAIBbHOE YHUCIIO, HUPPAlMOHATBHOE YHCIO, MHOXKECTBA HATYPaIbHBIX,
LEIbIX, pPAlMOHANBHBIX, JEHCTBUTEIBHBIX YHCET; YMEHUE HCIOJIb30BaATh
MPU3HAKU JIETMMOCTH, HAMMEHBIIUN OOIIMI AENUTEeNh U HauMEHbIee o0Iee
KpaTHoe, anroput™M EBkiMaa npu pemeHuu 3ajad; 3HaKOMCTBO C Pa3U4YHbIMU
MO3UIIMOHHBIMU CHCTEMAaMH CYHUCJICHHS; YMEHHME BBHITIOJHSATH BBIYHCICHHE
3HaUEHUN U TPeoOpa30BaHUsA BBIPAKEHUU CO CTEMEHSIMH U Jorapu@mamu,
npeoOpa3oBaHns JAPOOHO-PAllMOHANIBHBIX BBIPAKEHUN; yMEHHE OINEpHUpPOBaATh
MOHATHUSIMH: MOCIICIOBAaTEIIbHOCTD, apudmernyeckas nporpeccus,
reoMeTpuueckas Tmporpeccus, OECKOHEYHO yOBIBalOIIas TeoOMeTpUYecKas
MIPOrpeCCHsl; YMEHHUE 3a/1aBaTh MOCIEI0BATEIbHOCTH, B TOM YHCIIE€ C ITOMOILBIO
PEKYPPEHTHBIX (OpMYII; yMEHHE ONEPUPOBATH TOHITHSIMHU: KOMIIJIEKCHOE
YHCIIO, COMPSKEHHbIE KOMIUIEKCHBIE YUCIIA, MOAYJb U apI'YMEHT KOMILIEKCHOTO
qJHucIa, dbopma 3aIIiCH KOMILIEKCHBIX YHcen (reomeTrpuyeckasi,
TPUTOHOMETpUYECKas u anrebpanveckas); YMETh MIPOU3BOUTH
apudMeTUYECKHe JEUCTBUS C KOMIUIEKCHBIMH YHCIIAMU; MPUBOJIUTH MPUMEPHI
MCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEN; OTIEpUPOBATh MOHATUSIMU: MaTpula 2 X 2
1 3 X 3, onpeAenuTenb MaTPUILIbl, TEOMETPUUYECKUI CMBICI ONPEICITUTEIIS

YMeHne onepupoBaTh NOHATUSMHU:  palMOHAIbHBIE, HPPALMOHAIBHBIE,
noKa3aTejbHbIe,  CTENeHHBble,  JiorapuMuyeckue, TPUTOHOMETPUUECKUE
YpPAaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH IOHATUSMH:
TOXKJECTBO, TOXAECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO,
CHUCTEMa YpPABHEHUN M HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUW, HEPABEHCTB U
CUCTEM; yYMEHHUE pellaThb YPaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX NPUEMOB; pellaTh YpPAaBHEHMs, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHMs, HEPABEHCTBA, UX CUCTEMbI I PELICHUS




MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3jHyuHbIX 00JacTel HayKu U peasibHOM
KU3HU

YMeHnue  omepupoBaTh  TMOHATUSAMH:  (QYHKIUS, YETHOCTh  (QYHKIIHH,
NEPUOMYHOCTD (DYHKIIUU, OTPAaHHYEHHOCTD (DYHKIIMH, MOHOTOHHOCTD (DYHKITHH,
9KCTpeMyM (yHKIUHM, HauOoJblllee W HAWMEHbIIEE 3HA4YCHUS QYHKIUH Ha
POMEXYTKE, HenpepbIBHAS (DYHKIIHS, aCUMITOTHI rpaduka QyHKIUH, IepBasi U
BTOpasi MpOW3BOAHAs (YHKIUHU, TEOMETPHUYECKMH U (U3NYECKUil CMBICHT
NPOM3BOJIHOW, TEepBOOOpa3Hasi, ONpENeJIeHHbIH HMHTErpall; yMEHHE HaXOAUTh
acUMOTOTHl Tpaduka (QyHKIMH; yMEHHE BBIYMCIATH IPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIIO3UIMH (YHKIWH, HAXOAUTh YypaBHEHHE
KacateJlbHOH K Tpaduky QyHKIMH; yMEHHME HAaxXOIWTh IPOU3BOJHBIC
DIIEMEHTApHBIX  (YHKIMI; yMEHHME HWCHOJB30BATh  IMPOU3BOAHYIO  JJIS
uccieqoBaHug (YHKIWI, HaXOJUTh HAWOONBIIME W HAMMEHBIINE 3HAYCHHS
¢GyHKUMH; CTpOUTh TpapuKd MHOTOWICHOB C HCIOJB30BAHMEM armapara
MaTEMaTUYeCKOr0 aHalu3a; MNPUMEHSATh MPOU3BOMHYIO [UIS HAXOXKICHUS
HAWIYYIIero pelieHus B MPUKIIAJHBIX, B TOM YHCJIE COIHATbHO-9KOHOMHYECKUX
U (usnyeckux 3amavax; HaAXOMUTh IUIOUIAJHM U OO0BEMBI (DUTYp C MOMOIIBIO
WHTETpaia; MPHUBOAWTH NPUMEPHl MAaTEMAaTUYECKOTO MOJCIUPOBAHHS C
nomMouipo A hepeHInaNIbHbIX ypaBHEHHH

YMenue onepupoBaTh MOHATUSMU: Tpaduk (yHKIUU, oOpaTHas GYHKIHS,
KOMIO3UIMs  (PpyHKOUMHA, JuHEeHHas GyHKOWs, KBaapaTudHas (QYHKIHSA,
pannoHanbHas QYHKIHS, CTENICHHAs: (QYHKIIUs, TPUTOHOMETPHUYECKUE (DYHKIIHH,
o0OpaTHbIe TPUTOHOMETPHUYECKUE (DYHKIIMH, ITOKa3aTeNbHas U JorapupMuIecKas
(GYHKIMU; YMEHHE CTPOHMTh TpapuKU H3YYCHHBIX (DYHKIUI, BBINOIHAThH
npeoOpazoBanus TrpadukoB (GYHKIHNA, UCTOIB30BaTh TPAPUKUA IS WU3YICHHS
NPOIIECCOB M 3aBUCUMOCTEH, TpPU PEIICHWW 3aJad U3 JPYruX YUeOHBIX
NPEMETOB M 3a7ay U3 peabHON KU3HH, BBIPAKATh (OPMYIaMU 3aBHCUMOCTH
MEXJy BEJIMYMHAMH; WCIIOJIb30BaTh CBOMCTBA M rpaduku (YHKIHHA s
pemieHusl ypaBHEHUI, HEPaBEHCTB W 33Ja4 C IapaMeTpaMu; HM300pakaTh Ha
KOOP/IMHATHOM IUIOCKOCTH MHOXECTBa pelIeHUH ypaBHEHUH, HEpAaBEHCTB U UX
cHCTEM

YMeHue pemath TEKCTOBBIE 33J]a4l Pa3HBIX THUIIOB (B TOM YHUCIIE HA MPOIEHTHI,
JIOJIM M 4YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HAaJOIH,
3a7a4l U3 O00JIacTH yNpaBieHUs JHMYHBIMM M CEMEWHbIMH (PHHAHCaMM);
COCTABJIATh BBIPAXKEHUs, YPABHEHMs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBUIO
3a[a4d, UCCIEN0BaTh IOIYYEHHOE PEIIEHHE M OLEHMBATH IPABIONOAO0OHOCTH
pe3ynbTaToOB; YMEHHME MOJEIMPOBATH pEaJbHBIE CHUTyallud Ha  S3bIKE
MaTE€MaTHKH; COCTaBISATh BBIPAKECHUS, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBMIO 3aJayM, HMCCIIEJO0BAaTh IOCTPOEHHBIE MOJIEIHU C HUCIOJIb30BaHUEM
anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOTYYEHHBIN pe3yibTaT

YMeHue omnepupoBaTh IMOHATHSAMU: CpeaHee apupMeTHdecKoe, MeJauaHa,
HauOoNblllee M HaMMEHbIee 3HAYeHHUs, pa3Max, JUCHEepCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMallMIo, TpeACTaBIEHHYI0O B TaliMIlax, Ha Jauarpammax, rpadukax,
OTpPaXKaIOIyl0 CBOMCTBA pPEANBHBIX IIPOLECCOB U SIBICHUN; MPEICTaBIISTH
MH(}OpPMaLIMIO C TOMOIIbIO TAOJIUIl U JAUArpaMM; HCCIEA0BATh CTaTUCTHYECKHE
JTaHHbIe, B TOM 4YHCJIe C IPUMEHEHHEM IpaUuecKUX METOA0B U IJIEKTPOHHBIX
CPEACTB; TpaUUECKH HCCIEA0BaTh COBMECTHBIE HAOIIOACHUS C IIOMOLIBIO
JarpaMM pacCceuBaHUs U JINHEHHOW perpeccuu

YMenue ONCpHUpPOBaTh IMOHATHUAIMU: CﬂyqaﬁHLII}'I OIIBIT H CJ'Iy‘-IElfIHOC CO6BITI/IC,
BEPOATHOCTH CHy‘I&ﬁHOI‘O CO6I)ITI/I${; YMCHUE BBIYHUCIIATE BCPOATHOCTH C




UCIIOJIb30BaHUEM TpaUUYecCKUX METOAOB; NMPUMEHSATH (HOPMYIIbI CIOXKEHHS U
YMHOXXEHHUS  BEpOSTHOCTEH, (opMyny TMONHOM BEpOSATHOCTH, (HOpMYITy
bepnymnu, komOuwHaTOpHBIE (akTBl W (HOPMYIIBI; OIEHWBATH BEPOSTHOCTH
peasbHBIX COOBITHH; yMEHHE ONEepUpOBaTh MOHATUAMU: CIIydaiiHas BeJIMYMHA,
pacrpezieieHue BEpPOATHOCTEHM, MaTreMaTH4ecKoe O)XXKHJaHue, AUCIEePCUS U
CTaHJAPTHOE OTKJIOHEHUE CIIy4allHON BEIMYUHBI, (YHKLIHU pacrpelesieHus U
IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTEJbHOIO M HOPMAJILHOTO pacIpelleieHHUId;
YMEHHME MCIIONb30BaTh CBOMCTBA HM3YYEHHBIX PACHpPECIICHUN JUIsl PELIeHUS
3a]1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINUX YUCEI, METOJIbl BEIOOPOYHBIX
UCCIIC/IOBAaHMI; YMEHHE NPUBOJIUTH HPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX
yhcesl B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OINEpPUPOBATH
HNOHSTUSIMU: COUYETAHUE, IIEPECTAHOBKA, YUCIIO COUETAHUM, YUCIIO IEPECTAaHOBOK;
6unoM HproToHA; yMeHHE NpPUMEHSATh KOMOUMHATOPHBIE (DAKTBI U PACCYKACHUS
JUIS peIlIeHHs! 33/1a4; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITHH; COCTaBIIATH
BEPOATHOCTHYIO MOJI€Ib 1 MHTEPIPETUPOBATH OJTYyYEHHBINA Pe3yabTaT

YMeHue ornepupoBarh NOHATHUSIMU: TOYKA, MpPsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YIJa, IUIOCKUI YroJl, ABYTPAHHBIN YroJl, TpeXrpaHHbIHI
YIOJI, CKpPEIIMBAKOIIMECA MPSAMbBIC, MAPAJUIENBHOCTh W NEPHEHIUKYISIPHOCTh
OpSIMBIX M IUIOCKOCTEH, Yroyll MEXIYy HpsIMbIMH, YroJl MEXAy MNpsIMOM M
IJIOCKOCTBIO, YrOJI MEXK]Y IUIOCKOCTSIMU, PACCTOSTHUE OT TOYKH IO IJIOCKOCTH,
pacCTOSIHUE MEXIY HpPSMbIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMHU; YMEHHE
UCIIOJIb30BaTh TPU  pEIICHUW 3a7ad H3ydyeHHble (aKThl U TEOPEMBI
IUIAHUMETPHUH; YMEHHE OIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA;
CTPOUTh MATEMATHYECKUE MOJEIH C IMOMOIIBK) TI€OMETPUYECKUX IOHATHUH U
BEJIMYMH, PEIIaTh CBA3aHHbIC C HUMU MTPAKTUYECKUE 3a]1au
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VYMeHue onepupoBaTh MOHATHAMM: IUIoW@Anb QGUrypsl, o0beM (QUIypHI,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOIOTPAHHUK, CEYEHHWE MHOTOTpPaHHMKA, KYO,
napajjenenunes, Mpu3Ma, Nupamuja, (Gurypa M IOBEPXHOCTh BpalCHMS,
LWIMHIpP, KOHYyC, Imap, cdepa, mmiomanb cgepsl, UIOMAAb MOBEPXHOCTH
OUpaMUbl, TPU3MBI, KOHyca, LWIMHApA, 00beM KyOa, MpsIMOYrojJbHOIO
napajuiesienunena, MupamMuibl, TpyU3Mbl, HWIMHIPA, KOHYyca, Ilapa, pa3BepTKa
IIOBEPXHOCTH, CEUYEHMS KOHyca M UWIMHJIpA, NapajuleJbHblE OCH WIH
OCHOBaHHUIO, CEYEHME I1Iapa, IUIOCKOCTb, Kacaromascs c@epbl, LUIMHAPA,
KOHyCa, = yMEHHE  CTPOMTb  CEYCHME  MHOTOIpaHHMKA,  M300pakaTh
MHOTOTPaHHUKH, QUTYpPbI ¥ IOBEPXHOCTH BPAILCHUS, UX CEYEHHS], B TOM YHCIIE C
IIOMOUIBIO  DJIEKTPOHHBIX  CPEICTB;  yYMEHHE  NPHUMEHATH  CBOICTBa
FEOMETPUUECKUX (QUryp, CaMOCTOATENbHO (OPMYIUPOBATH  OIpeAeTICHUS
u3yyaeMmbIX (uUryp, BbLABMraTb THIOTE3bl O CBOWCTBAX W MpPHU3HAKAX
reOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH MWJIM OIPOBEpPrarb HUX; YMEHUE
OPOBOJUTH Kiaccu(uKkauuioo ¢GUryp Mo pa3iuyHbIM TNpPU3HAKaM, BBINOJIHATh
HE0OXO0IUMBIE JOTOJIHUTENbHBIE TOCTPOEHUS

11

YMeHnE ONCpUPOBAThH MOHATUAMU: JIBUKCHHUE B IMPOCTPAHCTBE, HapaJ'IJ'Ie.]'IBHBIfI
NEepeHoC, CHUMMETpUsi Ha IUIOCKOCTM H B HIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1Moa00us, MoJ00HbIE PUTYpPhI; YMEHHE paclio3HaBaTh PaBHbBIE U
nogo0Hble (Urypbl, B TOM 4HCIE€ B MPHPOJE, HCKYCCTBE, apXHUTEKTYpE;
HCIIOJIB30BAaTh T'COMCTPUUCCKHUEC OTHOLICHHUA INpHW PEIICHHU 3aJad, HaXOIWUThb
reoMeTpHUYecKrue BEJIMYMHBI (UIMHA, YTroJ, IUIOaab, 0ObEM) MpU pEIIeHHH
3aJa4 U3 JPYruxX Yy4eOHbIX NPEIMETOB U M3 pEalbHOM KU3HU; YMEHHUE
BBIYUCIIATh TE€OMETPUUYECKHE BEJIWYHMHBI (JUIMHA, Yroj, IUIomans, OO0BbeM,
IUIONIA/Ib TTOBEPXHOCTH), UCHOJb3Ysl W3y4eHHbIE (OPMYJIbl U METOJbI, B TOM
qucie: IUIOMAAb IOBEPXHOCTH NHMpaMHJIbL, TMPHU3MBbI, KOHYCa, LMIHHIpA,
miomaas chepsl; 00beM Ky0da, TPSIMOYTOJILHOTO TMapajuieNienuIea, MIpaMuIbl,
OpU3MbI, LWIMHIpPA, KOHYyca, IIapa; YMEHHME HaXOAWUTh OTHOLIEHHE 00BEMOB




MoA00HBIX (puryp

12 YMeHue onepupoBaTh MNOHATHSMM: TNPSAMOYroJbHAs CUCTEMAa KOOPJAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
NPOM3BEACHNE BEKTOpA Ha YMCIIO, Pa3jOkKEHHUE BEKTOpa MO 0a3ucy, CKalsIpHOe
IIPOM3BEICHNE, BEKTOPHOE MPOM3BEICHUE, YroJl MEXKIy BEKTOpPAMH;, YMEHHE
UCIIOJIb30BaTh  BEKTOPHBI W KOOPAMHATHBIM  METOJ s PELICHUS
reOMEeTPUUYECKUX 3aj1a4 U 3a7au APYrux y4eOHbIX IPEeIMETOB

13 YMmeHue BbpIOMpaTh MOAXOASIIMNA METON Jid pelleHus 3a/adyd; MOHUMaHUe
3HAYUMOCTH MAaTEMATHUKHU B U3yYEHUU MPUPOAHBIX U OOLECTBEHHBIX MPOLIECCOB
U SBIICHUHN; YMEHHME paclo3HaBaTh IMPOSABICEHUE 3aKOHOB MaTEeMaTHUKU B
UCKYCCTBE, YMEHME IPUBOJIUTH IPUMEPBl MATEMaTUYECKUX  OTKPBITHI
POCCHUICKON ¥ MUPOBOM MaTEMAaTUUYECKON HAYKHU

ITepedennb 371eMeHTOB coep:KaHusl, NpoBepsieMbIx Ha EI'D
10 MaTeMaTHKe

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS

1 Yucna v BBIYHCICHUS

1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe

1.2 Paumonansupie uuciaa. OOBIKHOBEHHBIE M JECATHYHBIC APOOH, MPOLIECHTHI,
OecKOHEYHBIE IEPUOANUECKHUE JPOoH

1.3 Apudmernaeckuit KOpPEHb HaTypaJabHOU CTETICHH. JenicTBus c
apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU

14 Crenenp ¢ nenslM mnokaszareneM. CreneHb ¢ palMOHaJIbHBIM I10Ka3aTEJIEM.
CgoiicTBa cTeneHn

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa

1.6 Jlorapudm yucna. JlecaTuyHblie U HaTypajabHbIE JOraprudmbl

1.7 JeiictButenpHble yucia. ApudMeTudeckue Omnepauuud ¢ JIeHCTBUTEIbHBIMU
yrcnamu. [IpuOnvkeHHbIE BBIYUCICHUS, MpPaBHJIA OKPYIJICHHS, MPUKUAKA U
OLICHKA PE3yJIbTaTa BIYUCICHUN

1.8 [IpeoOpa3oBanme BEIpAKESHUH

1.9 KommuiekcHbie uncna

2 YpaBHEHUS 1 HEpABEHCTBA

2.1 [enbie u 1poOHO-pallOHATbHBIE YPAaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPABHEHHS

2.5 Llenpie u poOHO-palMOHATFHEIE HEPABEHCTBA




2.6

HppanmonansHble HEpaBeHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIUYU U TpapUKU
3.1 dyHKIU, crmocoos! 3aaanus Gyaknuu. I'padux dyHkuuu. BzanmHo oOpaTHBIE
¢ynkunu. YetHsie 1 HedeTHbIe GyHKIMU. [leprnognueckue GpyHKIm
3.2 Ob6nactp ompenesneHuss U MHOXECTBO 3HaueHud QyHkuuu. Hymm ¢yHKimu.
[TpomexxyTkn 3HaAKONMOCTOSIHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
MaxkcumMymMbl 1 MUHEMYMBI QyHKIUU. HanOosbpliee u HauMEHbIIee 3HAYCHHE
(GYHKLNU HAa IPOMEKYTKE
3.3 Crenennass (yHKIHS C HaTypaJbHBIM M ILIEJBIM TOKa3areneM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu
35 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBolcTBa (QyHKIWHIA,
HEMpEepPbIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
3.8 Apudmernueckass u Teomerpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
HPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (QYHKIUI
4.2 [TpuMeHeHHe TPOM3BOIHONW K HCCIIEAOBAaHUIO (YHKUIUH Ha MOHOTOHHOCTh U
OKCTpeMyMbl. HaxokieHrne HanOOJbIIero M HaMMEHBIIETO 3HAYCHHs (PYHKIUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHOkecTBO, ONepalu HaJl MHOKecTBaMU. [[narpammsl Ditnepa - Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh




6.3 KomMOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 Koopaunatsl 1 BEKTOpBI




