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1. COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbBIE NOHATUS CTepeoMeTpuH. Touka, IpsMas, IIOCKOCTb, NMPOCTPAaHCTBO. IIoHATHE 00 aKCHMOMATHYECKOM IOCTPOEHHUU CTEPEOMETpPUU:
AKCHOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, IapajlIeIbHbIe U CKpeIMBaroIuecs npsamsele. [lapamienbHOCTh NPsAMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE: MMApPaJUIEIIbHbBIE NIPSIMbIE B IPOCTPAHCTBE; NapAJIICIIBHOCTD TPEX MPSAMBIX; TAPAJLICIBHOCTD IIPSAMOM U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YIrOJ MEXAYy HpsMBIMA B IpocTpaHcTBe. [lapaiesbHOCTh IIOCKOCTEH: NapajulelbHbIE IUIOCKOCTH; CBOWCTBA
napajuleNbHbIX IIockocTel. [IpocTeiine npocTpancTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPa3p, KyO, NapajuleJenune; IOCTPOCHUE CEUEHUH.

[lepneHIUKyYIAPHOCTD NMPSAMOM M IJIOCKOCTHU: NEPIEHIUKYJSAPHBIE NPAMbIE B IPOCTPAHCTBE, MPSAMBIE MApAJUICIbHbIE U NEPIEHAUKYIISPHBIE K
IJIOCKOCTH, IIPU3HAK MEPHNEHIUKYISIPHOCTH MPSAMON M INIOCKOCTH, TEOPEMA O IPSIMOM NEPHEHIUKYISIPHONU IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJI
MEXy NPSAMON M IUIOCKOCTBIO; IBYTPAHHBIN YTroJl, JIMHEWHBIM Yroi ABYrpaHHOro yria. IleprneHauKkynsp M HakJIOHHBIE: PAacCTOSHHE OT TOYKU 0
IUIOCKOCTH, pAcCTOSIHUE OT MpsIMOW JO IUIOCKOCTH, MPOEKIHUs (QUIrypbl Ha IJIOCKOCTh. llepneHAuKyaspHOCTh IUIOCKOCTEW: IpPU3HAK
MEPIEHIUKYIISIPHOCTU ABYX MIOCKOCTEN. TeopeMa o TpEX mepneHauKyisapax.

MHOrorpaHHUKH

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIC JJIEMEHTbl MHOIOIPDAHHHUKA, BBIMYKJIBIE W HEBBITYKIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA.
[Ipu3ma: N-yrosbHas Npu3Ma; rpaHu U OCHOBAHUS MPU3MBL; IpsIMasi U HAKJIOHHAs IPU3MbL; OOKOBasi U MOJIHAS NOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN Mapajulenenunen u ero cBoiicrsa. [lupamuaa: N-yroiapHas nupaMuaa, TpaHd U OCHOBAHUE MUPaMU/Ibl; OOKOBAs U MOJIHAs TOBEPXHOCTD
MUpaMH/bl; TpaBUJIbHAS W yceu€HHAas NUpaMuja. DJIEMEHTbl Npu3Mbl U nupamuabl. llpaBuibHblE MHOTOTPaHHMKH: IOHSATHE MPaBUIBHOTIO
MHOT'OI'paHHMKA; MpaBUIbHAS MTPU3Ma U MpaBWIbHAs TUPAaMU/IA; IpaBUIIbHAS TPEYTObHAs MUPaMuia U MpaBUWIbHBINA TeTpasap; KyO. [IpeacraBnenue o
MIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’Ap, 10AeKadIp U ukocadap. CedyeHus Npu3Mbl U TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IPSMOM, IMJIOCKOCTH. DJIEMEHTHl CUMMETPUHN B MUPAMUAAX, NapaJljielICUuIeaax,
MIPaBUJIbHBIX MHOTOTPAHHUKAX.

Brruucrienue 37eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOU MPHU3MBI,
IIoLIalb OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMoil npu3Msbl. [Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU MPAaBUIBLHOW MUPaMHIBI,
TeopeMa o TIoaau yceu€unoi nupamusl. [Torstae 06 06béMe. OOBEM MTUPaMUIBI, TPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY IIIOLIAASIMH ITOBEPXHOCTEN, 00BbEMaMH MOA0OHBIX TEJI.



11 KJTACC

Tena Bpamenus

[unuaapudeckass TOBEPXHOCTh, 00pa3yrolue MIIMHAPUYSCKOW TMOBEPXHOCTH, OCh IMIJIMHAPUYCCKOW MOBEPXHOCTH. LIMIMHAp: OCHOBaHUS U
O0KOBas MOBEPXHOCTh, 00Pa3yIoIiasi U OCh; IJIOLIab OOKOBOM U MOJIHON MOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolre KOHMUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKOM MmoBepXHOCTU. KOHYyC: OCHOBaHME U BEpILMHA,
o0pa3ymolas 1 ocCh; IJI0IAAb OOKOBOW U MOJHOW MOBEPXHOCTU. Y CEUEHHBINA KOHYC: 00pa3yIoliye U BHICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, IuaMeTp; IIomaab NoBepxHocTu chepsl. B3aumHoe pacrnosnoxkeHnue cepsl U MII0CKOCTH; KacaTeabHas II0CKOCTh
K cdepe; mrommanb cepsl.

N3o00paxkeHue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka muimuHapa 1 KOHyca.

KoMOuHanmu ten BpaiieHus U MHOTOTPAaHHMKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJO cdepsl; cdepa, BMCaHHAS B MHOTOTPAHHUK, UM TEJIO
BpAILICHHUS.

[Tonstue 06 06bpéMe. OcHOBHBIE cBOWcTBa 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOIBLHOTO Mapaienenunena u ciaeacTeus u3 He€. OobéM
UIAHIpa, KoHyca. O0BEM mapa U miIomaas chepeol.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXKY TUIOMIAIIMU MTOBEPXHOCTEN, 00bEMaMU MOTOOHBIX TE.

Ceuenus mwmmHapa (MapayjIebHO W TMEPICHAUKYISIPHO OCH), CEYEHHUs KOHyca (MapajuiebHOE OCHOBAHHWIO M MPOXOJIAIIEe Yepe3 BEPIINHY),
CEYeHMs 11apa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTu U B npocTpaHcTBe. ClIOKEHUE W BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpAa Ha 4yUCiIO. PasznmokeHue BEKTopa Mo TpEM
HEKOMIUTaHApHbIM BekTOopaM. [IpaBunmo mnapamnenenunena. Pemenue 3agad, CBA3AHHBIX C MNPUMEHEHUEM TMPABUI JACHUCTBHUH C BEKTOpPaMHU.
[IpssMmoyronbHas cuctema koopAuHAT B mnpocTtpaHcTBe. Koopaunatsel Bektopa. Ilpocteiimne 3agaun B KOOpJAMHATax. YTOJI MEXAY BEKTOpPaMHU.
CkansipHO€ MPOMU3BEACHHE BEKTOPOB. BBIYHMCIIEHHE YIIOB MEXAY MNPAMBIMU M TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM METOJ TIPH PEIICHUU
F€OMETPUYECKHX 3a/1a4.



2. INMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPHSI» (FA30BBIIl YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTAThI OCBOEHUS MPOrpaMMBbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKTepU3yIOTCS:

I'paxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTHIO I'PAXKTAHCKON MO3UIUN 00yUArOIIErocsl Kak aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIECTBA, MPEICTABICHUEM
0 MaTreMaTU4YeCKMX OCHOBaX (YHKLMOHMPOBAHUS DPA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLEIyp I'pakJaHCKOro oduiecTBa (BbIOOpHI, ONPOCHI U IIp.),
YMEHHEM B3aUMOJCHCTBOBATD C COI[MAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHH C MX (PYHKIUSIMHU U HA3HAUCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON I'PakIaHCKOW MIACHTUYHOCTH, YBAKCHHS K MPOIIJIOMY U HACTOSALIEMY POCCHUCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKECHHMSIM POCCHUMCKHMX MaTe€MaTHUKOB M POCCUMCKOW MAaTEMaTHMYECKOHM ILKOJbI, K MCIOJb30BAHUIO ITUX JOCTHKEHUM B IPYIHX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHHEM JyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; cpopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUYECKOIO MTOBECHHUS, CBSI3aHHOTO C
MPAKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUN HayKU U JeSTeIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTONUNBOrO OYyIyIIero.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM OTHOIIEHHEM K MHpY, BKIJIIOYas ICTETUKY MaTeMaTHYeCKUX 3aKOHOMEpHOCTEelH, OOBEKTOB, 3ajau, PELIeHUH, pacCyKICHUM;
BOCIIPUMMYHUBOCTBIO K MATEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHMSI MPUMEHATh MaTeMaTHUYeCKUE 3HAHMSI B HMHTEpecax 370pOBOro M 0Oe30macHoro odpasa >KU3HHM, OTBETCTBEHHOI'O
OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (310pOBOE€ MHUTaHHE, COANaHCHUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryinspHas (u3nuyeckass aKTHBHOCTBH);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON AESITEIBHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/ly, OCOZHAHUEM IIEHHOCTH TPYAOII00MS; HHTEPECOM K PAa3IMYHBIM chepaM NpopecCHOHATbHON eATeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieidl mpodeccuu M peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHbBIE
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO M CaMOOOPa30BAHUIO Ha TMPOTSIKEHWU BCEH XU3HU; TOTOBHOCTBHIO K
AKTUBHOMY YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEeMAaTHYECKOW HAIIPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:



c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYphl, TOHUMAHUEM BIUSHUS COLIMAIbHO-3KOHOMHUYECKUX IPOIECCOB HAa COCTOSHUE MPUPOTHONU U
COLIMAJIEHOW CpeJibl, OCO3HAHMEM TJI00AIBHOTO XapaKTepa KOJOTHYECKUX MpoOJeM; OpHeHTaluell Ha NMPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUH s
pelIeHus 3a/1a4 B 00JIaCTH OKPY’Karolel cpeibl, INIAaHWPOBAHUS MTOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCIEICTBUM IJIs1 OKPY>KaIOILIEH Cpebl.

IleHHOCTH HAYYHOTI'O TO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOILIECTBEHHOW MPAKTUKU, TOHUMaHUEM
MaTeMaTHYECKOM HayKu Kak c(epbl 4eJIOBEYECKON NEeSATETBHOCTH, 3TAroB €€ pa3BUTHS M 3HAYMMOCTH ISl PAa3BUTUS LIMBUJIM3ALMHU; OBJIAJCHUEM
S3BIKOM MaTeMAaTHUKH U MaTeMaTU4YeCKOW KyJIbTYpOd Kak CpPEeJCTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITh IPOEKTHYIO U HUCCIIEI0BATENbCKYIO
NesITeIbHOCTh UHUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS MpOrpamMMbl yuyeOHOro mnpeamera «MaTemMaTHKa» XapaKTEpPU3YIOTCSl OBJIAJICHUEM YHHMBEpPCAIbHBIMU
NO3HABAMENILHBIMU OCLICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHIMU PeCYAMUSHIMU 0eUCMEUAMU.

1) Vuueepcanvnvie noznasamensuuie oeiicmsus, obecneyusarom opmuposanue 6a306blX KOSHUMUBHBIX NPOYECCO8 00yYarwuxcs (0ceoenue
Memo008 NO3HAHUS OKPYIHCAIOUIe20 MUpa, NpUMeHeHUe 102U4eCKUX, UCCIe008amenbCKUX onepayull, yMeHut pabomams ¢ uHgopmayueti).

Ba3oBble Joruyeckue aeiicrBus:

e BBUBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MATEeMaTHYECKUX OOBEKTOB, TOHATHHA, OTHOIIEHHH MeXAy MOHATHIMM;
(GbopMyIpoBaTh ONpEENIeHUs MOHATHI; yCTaHABINBATh CYIIECTBEHHbBIN MPU3HAK KJIAaCCU(PHUKAIUU, OCHOBaHUS JJ1s1 0000LIEHUS U CpaBHEHUS,
KpUTEPUH TPOBOAMMOIO aHAIIN3a;

e BOCIpPUHHUMATh, (POPMYIHPOBaTH M NPEOOPA30OBBIBATH CYXKJCHUS: YTBEPAUTENbHbIE W OTpHUIATEIbHbIE, €AMHUYHBIC, YacTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIABIIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUNs B (pakTax, JaHHBIX, HAOMIOJEHUSIX U YTBEP)KICHUAX; MpeylaraTh
KPUTEPUH UIS BBIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

e JleJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U HHAYKTHUBHBIX YMO3aKIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e MPOBOJUTH CaMOCTOSITEJILHO JOKA3aTeIbCTBA MaTeMaTHUECKUX YTBEpXKAEHUH (TMpsMble M OT MPOTHBHOIO), BBICTPaMBATH apryMEHTAIMIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BBIOMpATh cHocoO pemieHus y4yeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHAHTOB pEIIEHUs, BBIOMpATh Haumbosee MOAXOIAUINN ¢ y4yEToM

CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBble ncciegoBarebcKue 1eHCTBUSA:
UCIOJIb30BaTh BOIPOCH! KaK MCCIEI0BATENbCKUIA HHCTPYMEHT MO3HAHUS; (DOPMYJIMPOBATh BOMPOCH], (PUKCUPYIOLIHE POTUBOpEUne, pobdiemy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;



IIPOBOJIUTh CaMOCTOSITENIBHO CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, MCCIEI0BaHME IO YCTAHOBIIEHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa,
SIBJICHHSI, IPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKy 00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;
CaMOCTOSITENIbHO (D OpMyIMpOBaTh OOOOLIEHUS M BBIBOJBl IO pe3yjbTaTaM HPOBEAEHHOIO HAOIIOAEHUS, MCCIEOBAHUSA, OLIEHUBATh
JOCTOBEPHOCTD MOJYYSHHBIX PE3YJIbTATOB, BHIBOJIOB M 0000IICHHIA;
IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, @ TAKXKE BBIABUraTh MIPEIIIOI0KEHNUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:
BBISIBJIATH 1e(PULUTHI MH(OPMAILMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JUJIs pEILICHUs 3a/1auH;
BBIOMpaTh HMH(DOPMAIMI0 W3 HCTOYHHKOB PA3IMYHBIX THUIIOB, AHAIM3HPOBATH, CHCTEMATHU3WPOBATh W HHTEPIPETUPOBATH HH(MOPMAIIHIO
pa3UYHbIX BUAOB U (OPM IPEICTABICHUS;
CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEICTABIATE €€ B pa3IHMUHBIX (POpPMax, WILTIOCTPUPOBATH IPahUIECKH;
OLIEHUBATh HaIEKHOCTh HH(OPMAIIMH IO CAMOCTOATENILHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvie KOMMYyHUKAmMUGHbIE Oelicmaus, 00ecneyusarom chopmuposanHoCmy COYUATbHBIX HABLIKOE 00YHAIOUUXCSL.

Oo0menue:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSAMH U LESIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PELeHHs 3a/1aul, KOMMEHTHPOBATh MOJTY4YEHHBIN pe3yJbTarT;
B X07€ 00CYXKIeHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMON TeMbl, TPOOJIEMBI, pellIaeMOi 3aJaul, BbICKa3bIBaTh UJEH, HAICJIEHHbIE Ha
MIOUCK PEIIEHUs; COMOCTABISTh CBOM CYXJIEHUS C CYXKJIEHUSMH JIPYTUX YYaCTHUKOB JHajiora, OOHapy>KMBaTh Pa3JInyMe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH (popMe pOopMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHMUS;
MPEJCTABIATh PE3YJbTaThl PELICHUs 3a/a4M, SKCIIEPUMEHTa, MCCIEJOBAaHUS, MPOEKTa; CAMOCTOSTENBHO BBIOMpAaTh (OPMAT BBICTYIUICHHS C
y4€TOM 33/1a4 MPE3EHTALNN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyaHnuecTBo:
MIOHUMAaTh M HCIIOJIb30BATh IPEUMYLIECTBA KOMAaHJHON M WHAMBHMIYaJIbHOM pabOThl NMpU pelIeHWH Yy4eOHBIX 3ahad; MPUHUMATh 11€Jb
COBMECTHOMH JIeATENIbHOCTH, MJIAHUPOBATh OPraHU3aIMI0 COBMECTHON pabOThI, paclpeensaTh BUIbI padoT, JOroBapuBaThCs, 00CYKAATh MPOIECC
U pe3ysbTaT padoThl; 00001IaTh MHEHHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B I'PYNIOBBIX (Gopmax padoThl (00Cyk1eHUs,, 0OMEH MHEHHH, «MO3TOBbI€ IITYPMbD» U WHBIE); BHIIOIHATH CBOIO YacTh pabOTHI U
KOOPJIUHUPOBATh CBOU JIEHCTBUS C APYTMMHU YJi€HAMH KOMAaHJbl; OLIEHMBAaTh KAa4eCTBO CBOErO BKJIAJa B OOMIMHM HPOAYKT MO KPUTEPUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamusnsie oeiicmeus, obecneuusaiom Qopmuposarue cCMvlcio8blX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCU.

Camoopranuszaums:
COCTABJIATH IJIaH, AITOPUTM PELICHUS 3a7aui, BEIOUPATh CIIOCO0 pelIeHus ¢ YYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(pOpMauu.

CaMOKOHTPOJIb:



e BJAJACTh HABBIKAMHU IIO3HABATEILHOW PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUH W MBICIUTEIBHBIX IPOIIECCOB, UX PE3Y/IbTaTOB;
BIIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa M PE3yJIbTaTa PElICHHs] MATeMaTHIEeCKOU 3a/1a4;

e TPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PEIICHWHM 3a/a4d, BHOCHUTH KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJIbTaTa MU W YCIOBUAM, OOBSICHATh MPUYMUHBI JOCTHIKEHUS WM HEIOCTHIKCHHUS PE3yJbTAaTOB JCITCIBHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

OnepupoBarh MOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX NPH PEILICHUH F€OMETPUUYECKUX 3ajiau.

OnepupoBarh NOHATUAMU: APAJLIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccuuuupoBaTb B3aMMHOE PaCHOI0XKEHHUE IPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMM: JBYTPaHHBIA Yroji, T'paHU JBYI'PAHHOrO yrja, peOpo ABYIrpaHHOIO YIJIa; JIMHEWHBIM yrosl ABYIPaHHOTO YIJa;
rpagycHas Mepa JBYTPaHHOIO yIJa.

OnepupoBath MOHATUSAMH: MHOIOIPaHHUK, BBITYKJIBIM U HEBBIMYKJIbI MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBIII MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (TUPaMUAa; IPU3Ma, MPSMOYTOJbHBIN NapajieNenurne, Kyo).

KnaccupunupoBare MHOTOrpaHHUKH, BbIOMpasi OCHOBaHHUA JUIsl KJIacCHU(UKAUU (BBINYKJIblE W HEBBINYKIIbIE MHOTOTPAaHHHMKH; IMPaBHIIbHbIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBI, MTapalIeIeUIIebl).

OnepupoBath NOHATHAMU: CEKYIIas INIOCKOCTb, CEYE€HNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUYCHUM, UCTIONb3YsI METO/I CJIEOB.

Ctpouth ceueHus: MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHAThH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHH3Y.

Pemarp 3agaun Ha HaXOXKJIEHHWE TE€OMETPUUYECKUX BEJIMYUH MO 00pasliaM WM aJlfOpUTMaM, MPUMEHSST U3BECTHbIE aHAIUTUYECKUE METOIbI MPHU
pElIeHNN CTaHIapTHBIX MaTeMaTHYECKHUX 3a]1ad Ha BBIUMCICHHE PACCTOSHUN MEXy JBYMsI TOUKAaMH, OT TOYKU A0 HPSIMOM, OT TOYKU JO IMJIOCKOCTH,
MEXy CKPELMBAIOIIUMUCS IPSIMbBIMHU.

Pemarp 3agaun Ha HaXOXJIEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pasliaM WM ajJirOpUTMaM, MPUMEHSsl W3BECTHBIE aHAIMTUYECKHE METOMAbI IPH
pELIEHNN CTaHJAPTHBIX MAaTEMATUUYECKUX 3a/1ad HA BBIUMCIIEHUE YIJIOB MEXY CKPELIMBAIOIIMMHUCS MPSAMBIMU, MEKIY IPSIMON U MJIOCKOCTBIO, MEXY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI U TUIOLIAM TTOBEPXHOCTEM MHOTOIPAHHMKOB (MpU3Ma, MUpamMHaa) ¢ NpUMEHEHHEeM (OPMYIl; BBIYUCIATH COOTHOIICHUS
MEXy TUIOIIAAsIMUA TOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATHUAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUU; IEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYPBI.

W3BnekaTth, mpeoOpa3oBbIBaTh M HWHTEPHPETHUPOBATH MHPOPMALMUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (HUrypax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKAX.

[TpumensaTh reoMeTpudeckrue (GaxkThl ISl PEIICHHUsS CTEPEOMETPUYECKHUX 3a/ad, MPEANOoaraloiuX HECKOJIbKO IIaroB PELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/IaHbl B ABHOU (hopMe.

[IpumensTH NpocTele MPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHNUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOaUTE IpUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEHN B IPUPOJE U KU3HU, PACIIO3HABATH POSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MOJTyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pPEalIbHbIE CUTyallMM M MPUMEHSATh M3YYEHHbIE IOHATUS B IMpOLECCE MOMCKA
pelieHrs MaTeMaTU4YecKu CPOpMYIUPOBAHHOM MPOOJIEMbI, MOAEIUPOBATh pEalbHBIC CUTYallMH Ha SI3bIKE T€OMETPHH, UCCIEIOBATh MOCTPOCHHBIC
MOJIEJIM C UCIOJIb30BAaHUEM TI'€OMETPUUYECKUX NOHATUH M TEOpEeM, almapara aiareOpbl; peliaTh MPaKkTUYECKHE 3a7aud, CBA3aHHBIE C HAXOXACHHEM
F€OMETPUYECKUX BEJTUYMH.

11 KJIACC

OnepupoBaTh MOHATUAMU: LMJIMHAPUYECKAss MOBEPXHOCTh, 00pa3yloIe HMIMHAPUIECKON MOBEPXHOCTH; WINHAP; KOHUYECKasl MOBEPXHOCTH,
oOpa3yrolre KOHUYEeCKOH MOBEPXHOCTH, KOHYC; cpepuyecKasi HOBEPXHOCTb.

Pacnio3HaBath Tena BpameHus (LMIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OYYEHUS TEJ BPALLEHUS.

KnaccuguupoBars B3auMHOE pacnojokeHne ceprl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOW CJIOW, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA
LIapOBOTO CJIO0S; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IIIOIIA U TOBEPXHOCTEN TeN BpalleHHs], FEOMETPUUECKUX TeJl C IPUMEHEHUEM QopMy.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMMCAHHBIA OKOJO cdepsl; cepa, BIMCaHHAs B MHOTOTPAHHUK MM TEJO
BpallleHusl.

BbruncnsTe COOTHOLICHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMAaMHU MTOT0OHBIX TE.

N3006pakaTh u3ydaemble GUTYpPhI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHW M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUYEHMsS Tell
BpalllCHUS.

W3Bnekarb, MHTEPIpPETHPOBATh W NPEOOpPa3OBbIBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax, NMpeACTaBIECHHYIO Ha
yepTexax U pUCyHKax.



OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BhBITIONHATE IEUCTBUS CIIOKCHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXCHHS BEKTOpAa HAa YHCIO, OOBSCHSITH, KAKUMHU CBOWCTBAMH OHHU
00J1a1ar0T.

[TpuMeHsITh MpaBUIIO apasuIeTIeIHUIIe 1A,

OnepupoBath MOHATHSMU: JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJ
MEXTy BEKTOpaMH, CKASIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOHU3BECHUE BEKTOPA HA YKCIIO, YTOJI MEXAY BEKTOPAMH, CKAJIPHOE MPOU3BEICHUE, PACKIIAIBIBATE BEKTOP 10
JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI cUcTeMe KOOPAMHAT.

[TpumensITh reoMeTpudeckue (HaKkThl I PEIICHUS CTEPEOMETPHUSCKUX 3ajad, MPEANOoaraloiuX HECKOJIBKO MIaroB PEHICHUs, €CIH YCIOBHUS
MIPUMEHEHHS 3aJIaHbl B IBHOM (hopMe.

Pemarp npocreiinie reoMeTpUYeCcKHe 3a/1a4y Ha IPUMEHEHNUE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarp 3a7aun Ha J0Ka3aTebCTBO MAaTEMATHYCCKHUX OTHOIICHHMH M HAXOXKJICHHE T'€OMETPUYCCKHX BEIMYUH 110 00pasliaM WM allfOpUTMaM,
MIPUMEHSISI H3BECTHBIC METOIBI IIPH PEIICHUN CTAHIAPTHBIX MaTEMaTUYCCKHX 3a]1ad.

[TpuMeHsTh MPOCTEHIIIE TPOrPAMMHBIC CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUICCKHX 3a/1a4.

[TpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPO/IE M )KU3HU, PACIIO3HABATH MIPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsITh MOTyYEHHBIE 3HAHWS Ha MPAKTUKE: aHAJIM3UPOBATh pPEeallbHbIE CUTYAIlMH M TMPUMEHSTh W3YYCHHBIE TMOHATHS B IMpoIlecce MOMCKa
pelIeHNsT MaTeMAaTHYeCKH CPOPMYITUPOBAHHON MPOOIIEMBI, MOJCIUPOBATh pealbHBIC CHTYAIlMH Ha SI3bIKE T€OMETPHH, WCCIICOBATh MOCTPOCHHBIC
MOJIETIM C WCIOJF30BAaHUEM T'€OMETPUUYECKUX TOHATUNA U TeopeM, afmapara aiareOpbl; peliaTh MpakTUYecKHe 3a7aud, CBA3aHHBIE C HAXOXKICHHUEM
TCOMETPHUYECKUX BEIIMIMH.



3. TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoyunuecTBo yacos DJieKkTpoHHbIe (1udpoBbIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI
n/n Bcero o0pa3oBaTejbHbIEe pecypchl
1 BBenenue B crepeomMeTpuio 10 bu6mmoteka L{OK https://m.edsoo.ru/1c209e37
IT )
2 PAMPIC I TTTIOCKOCTH B IPOCTPAHCTBE . 12 bu6nmoteka LIOK https://m.edsoo.ru/1c209e37
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12 bu6mmoreka L{OK https://m.edsoo.ru/1c209e37
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 bu6numoteka LIOK https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH 11 bu6mmoreka L{OK https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOTPaHHUKOB 9 bubnmnoreka LHOK https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, pacCTOSAHUSA U YIJIbI 4 bubnmnoreka LHOK https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KoanuecTBO 4acoB

JuaekTpoHHbIe (UU(poBbHIE)

Ne o/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
Bcero o0pa3oBaTebHbIE PECYPChI
1 Tena Bpammenus 12 bubmumoreka LIOK https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 5 bubmuoreka [{OK https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpIUHATHI B TPOCTPAHCTBE 10 bubmmoreka LIOK https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 7 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

4. TTIPOBEPSIEMBIE TPEEOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHON ITIPOT PAMMBI

10 KJIACC

Ko nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpasonaTeanOﬁ NporpaMmmasl CpeaHEro 061]161"0

pe3yJbTara o0pa3oBaHus
7 ['eomerpus

7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPsIMasi, IIIOCKOCTh

7.2 [IprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MIPU PELICHUH T€OMETPUYECKHX 3a1a4

7.3 OnepupoBaTh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH

7.4 KnaccupummpoBars B3aMMHOE pacHOI0KEHNE TPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE

75 OnepupoBaTh MOHSATHSIMHU: JIBYTPAHHBIA Yroji, TPaHH JBYTPAHHOTO Yriia, peOpO ABYTPAHHOTO yIJIa, JTHHEWHBIHA Yrou
NIBYIpPaHHOTO yIJIa, IPayCcHas Mepa JBYTPAHHOIO yIiia

76 OHGpHpOBaTI) HNOHATHUSMU: MHOTOTPAHHUK, BBINYKJBIH M HEBBINTYKJIBIH MHOIOTPAHHUK, JIEMEHThl MHOTOTPaHHMKA,
MPaBUIbHBIN MHOTOTPAaHHUK

7.7 Pacrio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TUpaMyia, MpU3Ma, MpsIMOYTOJIbHBIN Mapajuiesenunes, Kyo)

78 KnaccupuuupoBaTh MHOTOIpaHHUKH, BBIOMpass OCHOBaHUS JJs KiaccuuKaluu (BBITYKJIbIE M HEBBITYKJIbIE
MHOTOTPaHHUKH, IPaBUJIbHBIE MHOTOTPAHHUKH, IIPSIMBIE U HAKJIIOHHBIE ITPU3MBI, TApaJUICIICITUIIE IbI)

7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB

7.10 OOBSICHITH NPUHIMITBI TOCTPOEHUS! CEUEHUN MHOTOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIEI0B

711 CTpouTh ceueHUs MHOTOTPaHHUKOB METOJIOM CJI€/IOB, BBIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKIACHHWE T€OMETPHUECKMX BEJIMYMH IO O0pasliaM WM alropuTMaM, HPUMEHsST M3BECTHBIC

7.12 QHAIUTUYECKUE METOJIbI MPU PEIICHUN CTaHAApTHBIX MaTeMaTHUYECKUX 3a/lad Ha BBIUMCICHUE PACCTOSTHUN MEXy ABYMS
TOYKAMM, OT TOUKH JI0 MPSAMOM, OT TOUKHAO TNIOCKOCTH, MEX/Y CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pemarh 3a7aun Ha HAXOXXJIEHHE T€OMETPUYECKUX BEIMYMH IO oOpa3laMm WIM ajlropuTMaM, NPUMEHSsS HU3BECTHbBIE

7.13 QHAINTUYECKUE METOJbl MPU PEIIEHUWM CTaHJApPTHBIX MaTeMaTUYeCKUMX 3a7ad Ha BBIYHUCICHUE YIJIOB MEXIY)|
CKPEIINBAIOIIUMUCS MPSIMBIMHU, MKy MPSIMON U TUNIOCKOCTBIO, MEXKY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

714 Beraucisite 00BEMBI M TIJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpPaMUIa) C MpPUMEHEHHEM (OpMYyII,

BbIUYUCIIATH COOTHOIICHUA MCKAY IJIOIAAAMU HOBCpXHOCTCfI, o0BEMaMHu HOI[OGHBIX MHOT'OI'PpaHHUKOB




Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero

pe3yjabTara o0pa3oBaHus

715 OnepupoBaTh MOHATHAMHU: CHMMETpPHUSI B MIPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U IIOCKOCTh
CUMMETPHUHU (QUTYPHI

716 3BnekaTh, MpeoOpa3oBBIBaTh W MHTEPIPETUPOBATH MH(MOPMALUIO O MPOCTPAHCTBEHHBIX T'€OMETPHYECKHX (Urypax,
MpPECTAaBICHHYIO Ha YepPTeXax U PUCYHKaAX

717 [TpumMeHsITh TeoMeTpruecKre (DAKTBI JJIS PEIICHHs CTEPEOMETPUYECKHUX 3a1ad, MPEANoJaralolinX HECKOJIbKO MIaroB
pELIeHUs, €CITM YCIOBUS IPUMEHEHNUS 3a/1aHbI B IBHOU (opme

718 [IpuMeHSATh TpOCTEHIIME TPOTPaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TIPU  pEIICHUH
CTePEOMETPUYECKUX 33/1a4

719 [IpuBOAMTE MpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOJE M JKU3HH, PACHO3HABATH IPOSBICHHE 3aKOHOB
reOMETPUH B HCKYCCTBE
[TprMeHSTH MOTydeHHBIE 3HAHHUS HA IPAKTUKE: aHAIM3UPOBAThH PEabHbBIC CUTYAIlUH U IPHUMEHSATh N3yYCHHBIC MOHSITUS B

720 npolecce MOUCKA PEIICHHs] MaTeMaTHYeCKH Cc(HOpMYIMPOBAHHOW IMPOOIEMBbI, MOAEIHPOBATH peallbHbIC cHTYaluH Ha
SI3bIKE T€OMETPHH, HCCIIEAOBAaTh IOCTPOCHHBIE MOJIENHM C HWCIOJIB30BAaHHEM T'€OMETPHUECKUX IOHITHH U TEOpEM,
arrmapara anreOpbl, pelaTh NpakKTUYECKUE 33a/1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUUECKUX BETUNYUH

11 KJIACC

Ko nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro o001ero

pe3yJbTara o0pa3zoBaHus
6 ["eomeTpus
6.1 OnepupoBaTh MOHATHAMH: IMIIMHAPUYECKAs TOBEPXHOCTh, OOpa3yloOIIde IMIMHAPUIECKON IMOBEPXHOCTH, LHJIHHIP,
KOHHYECKas IOBEPXHOCTh, 00pa3yIoIine KOHUYECKOH TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaleHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CITOCOOBI MTOTYYSHHS TN BPALCHHS




Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero

pe3yjabTara o0pa3oBaHus

6.4 KnaccugpumpoBatb B3aUMHOE PacHoIOXKeHHEe CEephbl U TUIOCKOCTH

6.5 OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHHE CCTMCHT, BBICOTA CCTMCHTA, IIApOBOM CJIOW, OCHOBaHUE
[IapOBOTO CJI0S1, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6 Boraucisate 00BEMBI U TUIOIIAIU TIOBEPXHOCTEH TeJ BPAIICHHSI, TEOMETPHYECKHUX TeJl C TPUMEHEHHUEM (HOpMYIT

6.7 OnepupoBaTh MOHATUSAMH: MHOTOIDAaHHHK, BIUCAHHBIH B C(epy M OIMHMCAHHBIA OKOJIO cdephl, cdepa, BIUCAHHAS B
MHOTOT'PAaHHHK HJIM TEJIO BPAIICHUS

6.8 BBIYMCIIATE COOTHOIIEHUSI MEXKTy TUIOMIASIMH TOBEPXHOCTEH M 00bEMaMH MOTOOHBIX T

6.9 N300paxkaTh n3ydaembie GUTYPHI OT PYKH U ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BBINOHATE (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUJI CBEpPXYy, COOKY, CHHU3Y,
CTPOUTH CEUCHHS TEJI BPALICHHUS

6.11 3BneKkaTh, MHTEPIPETUPOBATh U MPEOOPa3OBBIBATE MH(POPMAIMIO O MPOCTPAHCTBEHHBIX TI€OMETPUYECKHX (QHUTypax,
NpPECTaBICHHYIO Ha YepTeXax U PUCYHKaAX

6.12 [TpuMeHsATh TeoMeTpuuecKhe (aKThl JUISl PEHICHHs CTEPEOMETPHUYECKHX 3a/ad, MPEAIOJIaralolliX HECKOJIBKO IIaros
pELIeHUs, €CITM YCIIOBUS IPUMEHEHNUS 3a/1aHbI B IBHOU (opme

6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BEINONMHATE IEHCTBHS CIIOXKEHHUS BEKTOPOB, BEIUUTAHHS BEKTOPOB M YMHOXXEHHS BEKTOPA HA YUCIIO, OOBICHATH, KAKUMHU

) CBOWMCTBAMM OHH 00J1a/1al0T

6.15 [TpuMeHSTH TPaBHUIIO TApAJIJICIICIUITE A IPH CII0)KEHUU BEKTOPOB
OnepupoBaTh MOHATHSAMHU: ICKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOPA, PABEHCTBO BEKTOPOB,

6.16 KOOPJMHATBI BEKTOpA, YroJl MEXy BEKTOpaMH, CKAIIPHOE MPOM3BEACHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI

6.17 HaxonuTh cyMMy BEKTOPOB M TPOHM3BEICHHE BEKTOpa Ha YHCJIO, YTOJ MEXKAY BEKTOpPAaMH, CKaJsIPHOE MPOU3BEICHHE,
pacKJIabIBaTh BEKTOP 1O ABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAWHAT

6.19 Pemrate mpocreiime reoMeTpuiIeckre 3a1a4 Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOa




Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero

pe3yJbTara o0pa3oBaHus

6.20 Pemrate 3amauum Ha [OKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOUICHUM M HAxXO0XKJICHHE TI'€OMETPUYECKUX BEIMYMH I10
0o0pa3iaM Win alropuTMam, IpUMeHssl U3BECTHBIE METO/IbI TP PEILICHUH CTAHJAPTHBIX MaTEMAaTHYECKUX 3a/1a4

6.21 [IpyMeHATh MpoCTEHIIME IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALMOHHBIE CHCTEMBI IIPM PELICHUU
CTEPEOMETPUYECKUX 3a1a4

6.22 [IpuBOIMTE IpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE M KU3HHU, PACIIO3HABATh IPOSIBICHUE 3aKOHOB
rCOMETPHUH B UICKYCCTBE
[IpyMEHATH NOy4YEHHBIE 3HAHUS HA NIPAKTUKE: aHAJIIM3UPOBATh PEaIbHbIE CUTYalluU U IPUMEHATh N3Y4YCHHBIE TIOHATHS B

6.23 [pOLIECCE MOUCKA PELICHUS MaTeMaTHYecKHu c(OpMYIMpPOBAHHOW MpPOOJIEMBbl, MOAEIUPOBATh pPEAbHbIE CUTYallUu Ha

SI3BIKC I'COMCTPHH, HCCICAOBATH ITIOCTPOCHHBLIC MOJICIN C MCIIOJIb30BAHHEM TI'COMCTPHYCCKHUX MNOHATUU U TCOPEM,

arrapara aJIFe6pI)I, peliaThb MPAKTUYCCKUC 3aa4U, CBA3aHHBIC C HAXOXKIACHUEM I'COMCTPUYCCKUX BCIIMYUH




5. MPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

10 KJIACC

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUNA

7

['eomerpus

7.1

(OCHOBHBIC MOHSTHUS CTEPCOMECTPHHU. Tqua, npsAMas, IMIOCKOCTb, IIPOCTPAHCTBO. Ilonsatue 06 akKCHMOMAaTUYECKOM IMOCTPOCHUHN CTEPCOMETPHUM:
AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

7.2

B3anMHOe pacnosnokeHue IpsIMbIX B MPOCTPAHCTBE: MEPECceKaronIuecs, mapauielibHble U CKpeluBaroumecs npsimeie. [lapannenbHoCTh TPSMBIX
W IJTOCKOCTEH B IMPOCTPAHCTBE: MapajlieIbHbIC IPSIMBIC B POCTPAHCTBE, MAPAUICIBLHOCTh TPEX MPIMBIX, MAPALICILHOCTh IPSIMOM M TIJIOCKOCTH.
Y TIIBI

C COHAIpPAaBJIEHHBIMH CTOPOHAMHM, YTOJl MEXIY MPSMBIMH B MpocTpaHcTBe. [lapamiensHOCTh MI0CKOCTEH: MapaienbHble TNIOCKOCTH, CBOMCTBA
MapajuIeIbHBIX TUIOCKOCTEH. [IpocTeiimme npocTpancTBeHHBIC (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, MapaylIelIeIHIIe]], IOCTPOCHUE CeUCHHIA

7.3

[lepieHAUKYIAPHOCTD NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJIIPHBIE NPAMBIE B IIPOCTPAHCTBE, MPSAMbIE NApauICIbHbIE U NMEPIECHIUKYISPHBIE K
[JIOCKOCTH, IPU3HAK MEPIECHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O MPAMOU IEPIEHIUKYISPHON INIOCKOCTH. YTIIbI B IIPOCTPAHCTBE:!
YroJI MEXIY HNPSIMOW M IJIOCKOCTBIO, IBYTPaHHBIA YIoJj, JMHEWHBIM yroJsl ABYIpaHHOro yria. [lepneHauKyssp M HakJIOHHBIE: PACCTOSHUE OT
TOYKH JO IJIOCKOCTH, PAacCTOSIHUE OT MPSIMOW /10 IJIOCKOCTH, IPOEKLHs (UTYypbl HA MJIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX MeprneHauKyIsapax

7.4

[loHsATHE MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIIBIE W HEBBIYKIbIE MHOTOIDAHHUKH, pa3BEPTKA MHOIOIPAHHUKA.
[Ipu3ma: Nn-yronpHas mpu3Ma, IPaHU W OCHOBAaHUS NpPU3MBI, MpsMas W HAKJIOHHAs NpU3MbI, OOKOBas U TOJHAs MOBEPXHOCTb INPU3MBI.
[lapayutenenumnesn, NpsAMOYTrOJIbHBIN MapajyIeJIeNUIEe] U ero cBoicTBa. Ilupamuaa: N-yroiapHas nupaMuaa, T'PaHd U OCHOBAaHHUE ITMPAMHUIBI,
OOKOBass W TMOJHAs MOBEPXHOCTh NHpPaMUIbl, IpaBWIbHAS W yCeUEHHAs MNHUpaMuAa. OJEMEHTbl NpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOT'OI'PAHHUKH: TIOHATHE IIPAaBUILHOIO MHOTOTPaHHUKA, IIPABWIbHAS NIPpU3Ma U NPaBUIIbHAS IUPAMUAA, IPABUIIbHAS TPEYrOJIbHA NIUpamMuia u
MpaBWIbHBIN TeTpasap, KyO. IlpencraBneHue o MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’JAp, AOJEKadap U uKocadapyrue CeueHUs NPUMBI U
[ApaMUbI

7.5

CI/IMMeTpI/ISI B IMMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B MMUpaMHUaX, MapajuICIICIINIICaax,
[IPaBUJIBHBIX MHOT'OI'paHHUKAX

7.6

Brruncienue 371eMEHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60KoBOM MOBEPXHOCTHU H MOJIHOW MOBEPXHOCTHU MPSMON PU3MBI,
[I0IIa/lb OCHOBAaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTH MpsAMOil mpusMsbl. [lnomaar OGOKOBOWM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHOU
MUpaMU/Ibl, TEOpEMa O TUIOIAAN yced€HHOM nmupamuabl. [lonarue 06 06béme. OOBEM MUpaMuIbl, TPU3MBI

7.7

HOIIO6HBIC TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCXKAY IUIOIAaasIMU HOBCpXHOCTCf/'I, 00BEMaMHu HO,Z[O6HLIX TCI




11 KJTACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 ["eomerpus

6.1 LlmmHApHYecKas MOBEPXHOCTb, 00pa3yIoNfe HUIHHIPUIECKON TOBEPXHOCTH, OCh HIMIMHPUYECKON MOBEpXHOCTH. L{nnuuap: ocHoOBaHUS U
OOKOBas MOBEPXHOCTb, 00Pa3yroIlas U OCh, IUIOIIA]b OOKOBOM U OJHOM MOBEPXHOCTH
KoHunueckasi MOBEpXHOCTb, 00pa3yrolllne KOHMYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA KOHHYECKOW moBepxHocTH. KoHyc: ocHOBaHue u

6.2 BEpINMHA, 00pa3yromas U 0Ch, TUIOIIA/(b OOKOBOH ¥ MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIre U BEICOTA, OCHOBAHUS B OOKOBas
[HOBEPXHOCTH

6.3 Cdepa m map: ueHTp, paamyc, AUaMeTp, IUIOMIAAL MOBepXHOCTU chepsl. B3anMHoe pacmosnoxenue chepbl UM IUIOCKOCTH, KacaTelbHas
[JIOCKOCTh K cepe, riomaab chepbl

6.4 M300pakeHue Tesl BpalleHHus Ha IJI0CKOCTU. Pa3BépTka UIMHApa U KOHYCca

65 KomOuHamu Ten BpalleHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMUCAHHBIN 0KOJIO cdepsl, cdepa, BIIMCaHHAs B MHOIOI'PaHHUK, UJIH TEJIO
BpallleHus

6.6 [Toustue 06 o0BEMe. OcHOBHBIE cBOIicTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYroJbHOIO HapayjieNenunesa U CIeACTBUsS U3 HeE.
O0béM HmIMHIpa, Konyca. O0bEM 11apa U mIomaas chepbl

6.7 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY TUIOLIaIIMU TOBEPXHOCTEN, 00bEMaMU MTOAOOHBIX TET

6.8 CedeHust UIMAMHpPA (MApaIeNbHO U MEPIEHANKYISIPHO OCH), CEYeHUsI KOHyca (IapayieIbHOe OCHOBAHUIO M MPOXOJAIIEe yepe3 BEPIIMHY),
CEYeHM 11apa

6.9 BekTop Ha IIIOCKOCTH U B ITpocTpaHcTBe. Cll0KeHHE U BRIYMTaHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha uucio. Pa3noxeHue BeKTopa o TpéM
HEKOMIUIaHapHBIM BeKTopaM. IpaBuiio nmapannenenunena. Pemenue 3anay, CBsI3aHHBIX C IPUMEHEHUEM IIPaBWII JEMCTBUM ¢ BEKTOPaMHU
[IpssMoyrosibHas cucTeMa KOOpAMHAT B pocTpaHcTBe. KoopanHartel BekTopa. IIpocreiimue 3axaun B KOOpAMHATaX. YT0JI MEKIY BEKTOPaMH.

6.10 |CkansspHOe mpou3BeeHUE BEKTOPOB. BhIuncieHne yriioB Mexy NpsIMbIMHU U TIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN METO/ NMPHU PELICHUH

TCOMETPHUICCKUX 3aaayd




6. MNPOBEPAEMBIE HA ET'3 IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox nposepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMBbI
cpeaHero o0uero o0pa3zoBaHus

Bragenue MeTomamu OKa3aTeNbCTB, alTOPUTMAMH PELICHUs 3a]1a4; yMeHHE (pOpMYIHpPOBaTh U ONEPUPOBATH MOHATHSIMU:
OIlpeJIeTIeHne, aKCHOMa, TEOpeMa, CIEACTBUE, CBOMCTBO, IPHU3HAK, JOKA3aTelIbCTBO, PABHOCHUIBHBIE (OPMYIHPOBKH;
NPUMEHATh UX; yMeHue (opmynupoBaTh OOpaTHOE W TPOTHBOMOJIOKHOE YTBEP)KACHHUE, INPHUBOAUTH IPUMEPHI H
KOHTPIPUMEPHI, UCIIOIB30BATH METOJ] MATEMaTHUECKOW MHIYKIIUHU; TPOBOIUTH JOKA3aTEeIbHBIC PACCYKACHUS MIPH PEIICHUN
3a7a4, OIIGHUBATh JIOTMYECKYIO TIPaBHJIBHOCTH PACCYXKICHHH; YMEHHE OIEPHPOBATh IOHATUSMH: MHOXECTBO,
MOJIMHOXECTBO, OTEpaIMy HaJ MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONMCaHHS
pEaNbHBIX MPOIIECCOB U SIBICHUN M MTPU PEIICHUH 3334, B TOM YHUCIIE U3 JPYTHX Y4eOHBIX IPEIMETOB; YMEHUE ONIEPHPOBATH
HNOHATUAMHU: Tpad, CBA3HBIN rpad, IepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBATH Ipadbl Pa3TUIHBIMUA
CII0co0aMu; NCTIONIB30BaTh Ipadbl IPU PEIICHUH 33124

YMeHue onepupoBaTh NOHATUAMHU: HATYPAIBHOE YUCIIO, LIEJI0€ YHUCIIO, CTENEHD € LIEJIbIM II0Ka3aTelIeM, KOPEHb HaTypaJIbHOU
CTETEHH, CTENEHb C PALMOHAIbHBIM IOKa3aTeleM, CTENEHb C JeMCTBUTENBHBIM IOKa3aTeneM, JiorapudM yucia, CHHYC,
KOCHHYC Y TAHT€HC IIPOU3BOJIBHOIO YUCIIA, OCTATOK 110 MOAYIIIO, PAlMOHAIBHOE YUCIIO, HPPALMOHAIBHOE YHUCII0, MHOKECTBA
HaTypaJIbHBIX, LIEbIX, PALLMOHAJIBHBIX, JEHCTBUTEIbHBIX YMCEI; YMEHUE UCIOIb30BATh MPU3HAKHU AECIUMOCTH, HAUMEHBIINN
oOuMii enuTens U HauMeHbllee ollee KpaTHOe, alropuTM EBKiMIa mpu pelieHru 3ajad; 3HAKOMCTBO C pa3iMYHbIMU
MNO3ULIMOHHBIMM CHCTEMAaMU CUYMCIICHMS; YMEHHE BBIIOJHATH BBIYMCICHHME 3HAYCHMH M NMpeoOpa3oBaHMs BBIPAKEHHHA CO
CTeNEeHs MU M Jorapudmamu, npeoOpa3oBaHUsl APOOHO-PALMOHAIBHBIX BBIPAXEHHUI; YyMEHHE ONEpPUpPOBATh HMOHSITHUSIMHU:
HOCJIEI0BATENBbHOCTb, apupMeTHyecKas Mporpeccus, reoMeTpuyeckas Hporpeccusi, OECKOHEYHO YObIBaroIlas reoMeTpH-
yeckasi Iporpeccus; yMeHue 3ajaBaTh MOCIEI0BATEIbHOCTH, B TOM YMCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYI; yMEHHE
OIEpUPOBATh MOHATUAMM: KOMIJIEKCHOE YHMCIIO, CONPSDKEHHBIE KOMILUIEKCHBIE YHMCIIA, MOIYJb W apryMEHT KOMILJIEKCHOTO
yhcna, (opMa 3amucH KOMIUIEKCHBIX 4Hcen (reoMeTpuyeckas, TpPUTOHOMETpUYecKas U ajredpanyeckas); yMeTb
POU3BOIUTH apu(PMeTHIecKue NeHCTBUA ¢ KOMIUIEKCHBIMU YMCIIaMU; MPUBOJUTH MPUMEPHI UCTIOIb30BaHUS KOMITJIEKCHBIX
YU CEJl; ONIEPUPOBATh NOHATUAMU: MaTpula 2x2 1 3X3, ONpeeNuTeNIb MATPUIIBI, TEOMETPHUYECKUI CMBICIT ONPEIETUTEIS

YMenue ONCpHUPOBAThL IMOHATHUAMU: PAOUOHAIIBHBIC, UPPALUOHAJIBHBIC, MOKA3aTCIbHBIC, CTCIICHHBLIC, J'IOl“apI/I(I)MI/I‘-ICCKI/IC,
TPUTOHOMCTPUYCCKHEC YpPaBHCHHUA W HCEPABCHCTBA, HX CHCTEMbI; YMCHHUC OICPUPOBATH IMOHATHUAMH: TOXACCTBO,
TOXACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHE, HCPABCHCTBO, CHUCTCMaA ypaBHeHHf/'I U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHPIfI, HCPAaBCHCTB U CUCTEM, YMCHUC pPCIIATh YPaBHCHHA, HCPABCHCTBA U CUCTEMBI C ITIOMOIIBIO PA3JIMYHBIX HpI/IéMOB;
peiaTb yYpaBHCHUS, HCPABCHCTBA W CHCTCMBI C MNAPAMCTPOM; HNPHUMCHATH YPABHCHHA, HCPABCHCTBA, UX CHCTCMBbI IJIA




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
cpeaHero o0mero odopa3oBanus

pelIeHnss MaTEMaTUYECKUX 3a1a4 ¥ 3a7a4 U3 Pa3IMyHbIX 00J1acTell HAayKU U pealibHOM JKU3HU

VYMeHHe OnepupoBaTh MOHATHAMU: (QYyHKIHUS, YETHOCTh (PYHKIMU, NEPUOAMYHOCTh (DYHKINHU, OTPAaHHMYCHHOCTh (DYHKIIUH,
MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (YHKUWH, HauOoOJblllee W HaWMEHbIIee 3HAuYeHUS (YHKIMH Ha TPOMEXKYTKE,
HeTpepbIBHAs (YHKIHS, aCUMNTOTHI Tpaduka (QyHKIMM, mepBas U BTOpas NPOU3BOAHAS (DYHKLIUH, TEOMETPHUYCCKHN H
(GU3NUEeCKUl CMBICI MPOU3BOJHON, NMEPBOOOpa3zHas, ONpPENeIEHHBI HHTErpajl; YMEHHE HAaXOIUTh ACUMOTOTHI Tpaduka
(GYHKIMH; yMEHHE BBIYHCIATH INPOU3BOTHBIC CYMMBI, TPOW3BEACHUS, YACTHOTO W KOMIIO3UIMU (QYHKIHMH, HaXOAWUThH
ypaBHEHHE KacaTelbHOH K TpaduKy (yHKIUHN; YMEHNE HAXOAUTh MMPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUI; yMEHUE HUCTIOIb-
30BaTh MPOM3BOAHYIO JUIS MCCIIENOBaHUS (YHKIMHA, HAXOIUTh HAHOOJbIINE WU HAaUMEHBINNE 3HAYCHUS (YHKIMHA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJB30BAHWEM amlapara MaTeMaTHYeCKOTO aHajiu3a; NPUMEHATh MPOU3BOAHYIO JUIS
HAXOXK/ICHHUS HAWIY4IIEero pPEeIIeHHS B NPUKIAJHBIX, B TOM YHCIE COIHAIbHO-DKOHOMHYECKUX M (H3MYECKHUX 33/1a4ax;
HAXOJUTh TUIOMAAN U 00BEMBI (PUTYp C TIOMOIIBI0 WHTETpaja; MPUBOIUTH NMPHUMEPHl MATEMATHYECKOTO MOCIUPOBAHUS C
nomMonipio ¢ hepeHInaIbHbIX YpaBHEHHN

YMeHue onepupoBaTh MOHATHAMH: rpaduk ¢yHkumu, oOpatHas (yHKIHSA, KOMOO3MIUSA (DYHKIHMHA, TUHEWHas (yHKIHS,
KBaJpaTHU4Has (QYHKLUS, palMoOHaimbHass (YHKIMs, CTelneHHas (YHKUMsS, TPUTOHOMETpUYecKue (YHKIHH, OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIIH, MoKa3areabHas
u jorapupmudeckas (GyHKIUU; YMEHHE CTPOUTH IpaUKH M3ydyeHHBIX (DYHKUIMH, BBIIOJIHATH IMpeoOpa3oBaHUs I'papHUKOB
(GyHKIMHI, UCIONB30BaTh TpaduKU U W3YYEHHUs MPOLECCOB U 3aBHUCHUMOCTEH, MPH PEIIeHUH 33Jad U3 APYTruX y4eOHBIX
IPEMETOB M 3a]1ad U3 peaJbHOM KU3HU; BBIpakaTh (GOPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUMHAMM; UCIIOJIb30BaTh CBOMCTBA
U rpaduxu byHKIUH TUISt perieHus ypaBHEHUH, HEPABEHCTB U 3aj1a4
C MapaMeTpaMu; n300paxkaTb Ha KOOPJMHATHON MJIOCKOCTH MHOKECTBA PELICHUH YpaBHEHMI, HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/1adM pa3HbIX THUIIOB (B TOM YHMCIIE Ha MPOLIEHTHI, J0JIM M YacTH, Ha JABIXKEHHE, paldoTy,
CTOMMOCTbh TOBApOB U YCIYT, HAJIOTH, 3a/la4yll U3 O0JIACTU YHPAaBJIEHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMM); COCTABIISThH
BBIPAXECHMSI, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 10 YCIOBMIO 33Ja4l, UCCIIEI0BATh MOJyYEHHOE PELICHUE U OLIEHUBATh
MPaBAONOIOOHOCTh PE3YIbTATOB; YMEHHE MOJENUPOBATh pealbHbIE CUTyalldd Ha S3bIKE MaTEMaTHKU; COCTaBIISThH
BBIDQXCHMS, YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbI 110 YCJIOBHUIO 33Jaud, MHCCIEN0BAaThb IOCTPOEHHBIE MOJIENH
C MCIOJIb30BAaHUEM allliapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: cpelHee apudmMeTnueckoe, MeanaHa, HauOoJbllee U HaMEHbIIee 3HAUCHUs, pa3Max,
JTUCIepCUsi, CTaHAApTHOE OTKJIOHEHHE YHCIOBOro HaOoOpa; yMEHHME U3BJeKaTh, HHTEPHPETUPOBATh HH(OpMAIHIO,
NpEeCTaBICHHYIO B TabiuIax, Ha AMarpammax, rpadukax, OTpakalollyl0 CBOWMCTBA pEAJbHBIX MPOIIECCOB M SIBICHUM;
IPEJICTaBIATh MH(OPMALIMIO C MOMOIIBI0 TAabIUI] U AMArpaMM; HCCIENOBaTh CTATUCTHYECKHE JIaHHbIE, B TOM YHCIE C




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
cpeaHero o0mero odopa3oBanus

NpUMEHEHHEM TpapUuUecKMX METOJ0B M JJIEKTPOHHBIX CPENCTB; Ipa)UyecKd HCCIIEIOBAaTh COBMECTHBIC HaOIIOIECHUS
C MIOMOUIBIO TMarpaMM paccerBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBarh MOHATHAMU: CIIyYailHBIA OMBIT M CIy4ailHOE COOBITHE, BEPOATHOCTh CIIY4alfHOI'O COOBITHS, YMEHHE
BBIUUCIIAATh BEPOATHOCTh C MCIIOJIB30BAaHUEM TIpaMuecKuX METOAOB; MPUMEHSTH (OPMYNbl CIOXKEHHUS M YMHOXKEHUS
BEPOSTHOCTEH, (HOpMyYITy MOJHOW BeposATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GAaKTBl M (GOPMYIBI, OLEHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATUAMU: ClydyailHas BEJIMUMHA, paclipe/lelIeHue BEpOsATHOCTEH,
MaTeMaTHYECKOE OKUIAHUE, TUCIIEPCHS W CTaHJAPTHOE OTKIOHEHHE CIydyallHOW BENWYHMHBI, (QYHKIMH PACIpEesICHUs] U
IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTEIbHOIO0 U HOPMAJIbHOIO PACHpPEEIICHUN; YMEHUE MCIIOIb30BaTh CBOMCTBA M3Y4YECHHBIX
pacripefieieHuii Il pelIeHUs] 3a7ad; 3HAKOMCTBO C TIOHSATHUSMM: 3aKOH OOJIBIIUX YHCEN, METOJbl BBIOOPOYHBIX
UCCIICIOBAaHUM; YMEHHE NPHUBOAUTH HPUMEPbI NPOSIBICHHUS 3aKOHAa OOJNBIIMX 4YHMCET B IPUPOAHBIX MU OOLIECTBEHHBIX
ABJICHUSX; YMEHHME ONEPUPOBAThH MOHSATUSAMU: COUYETAHUE, [IEPECTAHOBKA, YUCIIO COYETAHUMN, YUCIIO MEPECTAHOBOK; OMHOM
HploTOHa; yMeHME NpUMEHSTh KOMOMHATOpHbIE (aKThl U PacCyXICHMs JI pEIICHUs 3a/ad; OLICHWBAaTh BEPOSTHOCTHU
peasbHBIX COOBITHI; COCTABIISITH BEPOITHOCTHYIO MOJICNIb M HHTEPIIPETUPOBATH MOJIYUYECHHBIH Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMHU: TOUYKA, IIPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYMHA YIJIA, INIOCKUN YIOJ,
JBYTPAaHHBI YroJI, TPEXTPAHHBIN yroJ, CKPEIIMBAKOUIUECS MPSMBIEC, MAPAIIIEIBHOCTh U NEPIEHANKYIAPHOCTh MPSIMBIX U
IIJIOCKOCTEH, YroJl MEKIY MPSMBIMU, YIOJl MEKIY IIPSAMOM U INIOCKOCTBIO, YIOJI MEXKIY IIJIOCKOCTSIMU, PACCTOSIHUE OT TOUYKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXKAY IIPSAMBIMH, PACCTOSTHUE MEXKAY IIJIOCKOCTSMU; YMEHUE HUCIIOIb30BATh IPY PEUICHUH 33]1a4
u3ydeHHble (AKThl M TEOpEeMbl IJIAHMMETPUHU; YMEHHE OILIEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJEIN C IMOMOULIbI0 N€OMETPUYECKHUX IMOHATUN W BEIWYMH, pElIaTh CBSA3aHHBIE C HUMH NPAKTHYECKHUE
3aa4u
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAAL (QUIYpbl, 00bEM (GUIYpbl, MHOTOTPAHHUK, MPABWIBHBIA MHOTOI'DAaHHUK,
CeueHHEe MHOTOTpaHHMKa, Ky0, Mmapanjenenumes], npu3Ma, nupamua, Gurypa u noBepxXHOCTh BPALICHUS, IUIUH/P, KOHYC,
map, chepa, miomans cdepsl, IUIOMAAb TMOBEPXHOCTH NHUPAMHUABL, TNPHU3MBI, KOHYCa, IMJIMHApPA, OO0BEM KyOa,
MPSAMOYTOJIBHOTO TapajuleNenuIie;a, TUPaMUIbl, TPU3MBbl, HHJIMHIpA, KOHYCA, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUYECHMS
KOHyca M IWJIMHJApa, MapajuleibHble OCH WIM OCHOBAaHHUIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascss cgepbl, LHUIHHIPA,
KOHYyCa; YMEHHUE CTPOUTh CEYEHHE MHOIOTPaHHMKA, U300pakaTb MHOTOTPAHHUKH, (PUTYpPbl U MOBEPXHOCTU BpALICHUS, UX
CeUeHMs,, B TOM YHCJIE C IOMOILIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHME HPUMEHSTHh CBOICTBa T€OMETpHUYECKUX (Uryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATh OIpPEAETICHUS] HM3y4aeMbIX (QUIyp, BBIIBUraTh TUIOTE3bl O CBOMCTBAX W NpHU3HAKaX
reoMeTpuueckux (Gpuryp, o00CHOBBIBATH WJIM ONPOBEPraTh MX; YMEHHUE NMPOBOAUTH KIACCUPHUKALMIO UTYP 1O Pa3TUUYHBIM
IpU3HAKaM, BBIIOJIHATH HEOOXOUMBIE JOMOJIHUTENbHbIE TOCTPOEHUS




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
cpeaHero o0mero odopa3oBanus
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YMeHue onepupoBaTh MOHATHSAMM: JBHKEHUE B IPOCTPAHCTBE, MapajUIeNIbHBIN MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MOAOOUS, MOAOOHBIE (PUTYpbl; YMEHHE pPAclio3HaBaTh pPaBHBIE U TMOJOOHBIE
¢urypel, B TOM 4HcCI€ B IPUPOZE, MCKYCCTBE, apXUTEKTYpE; MCIOIb30BaTh I'€OMETPUYECKUE OTHOLICHHS MPU PELICHUU
3a[a4; HaXOJUTh T€OMETPUUYECKUE BEIMYHMHBI (UIMHA, YTOJ, IUIOIAab, 00bEM) MPHU PEIICHUH 3aady W3 JIPYrHX y4eOHBIX
IPEIMETOB M W3 PEATbHOM >KM3HH; YMEHHME BBIYUCIATH T€OMETPUYECKUE BEIUYMHBI (JJIMHA, Yrojl, IUIOUaib, OOBEM,
IUIONIA/Ib TIOBEPXHOCTH), MCHOJb3Ysl M3Y4YeHHbIE (OPMYJIbl M METOJbI, B TOM YHMCIE: IUIOL[a/lb MOBEPXHOCTH MUPAMUJBI,
OpU3MBI, KOHYCa, LWIMHAPA, IUIOmaab cdepbl; 00bEM KyOa, MPSMOYTOJIBHOTO Mapaulesenuena, MUPaMUIbl, TPH3MBI,
IWIMHAPA, KOHYCAa, [Iapa; YMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB MOI0OHBIX GUTYp
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YMmenue OIICPpHUPOBATH NOHATUAMM: NPAMOYTOJIbHAA CUCTEMA KOOPpAHWHAT, BEKTOP, KOOPAWHATBI TOUYKHU, KOOPAWHATEI BEKTOPA,
CyMMa BEKTOPOB, IMPOU3BCACHUC BCKTOPA Ha YUCIIO, PA3JIOKCHHUEC BCKTOPA 110 633H0y, CKAJAPHOC IIPOU3BEACHUEC, BECKTOPHOC
IMPOU3BCACHUC, YIOJ MCKAY BCKTOPaMH, YMCHHC HCIIOJIb30BATh BeKTOpHLIﬁ n KOOpI[HH&THI:Iﬁ MCTOH IJid PCHICHUA
TCOMCTPHUYCCKUX 3ala4 U 3a0a9 APYTUX y‘le6HHX pcaAMETOB
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YMeHue BpIOMpATh NOAXOMAUIMM METOA Ui pPELIeHUs 3ajaud; NOHMMAaHWE 3HAYMMOCTM MAaTeMaTUKU B H3YYEHHUH
HNPUPOHBIX U OOIECTBEHHBIX MPOLIECCOB U SBICHUHN; YMEHHE paclio3HaBaTh MPOsBICHNE 3aKOHOB MaTeMaTHKHU B HCKYCCTBE,
YMEHHUE NPUBOANTH IPUMEPBI MATEMATHYECKUX OTKPBITUN POCCHICKON M MUPOBOM MaTEMaTUYECKON HAYKH

7. MIEPEYEHDB 3JIEMEHTOB COAEPKAHUS, IPOBEPSEMBIX HA EI'D 11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia v BBIYMCIICHUS
1.1 Hatypanbsble u nensle yncia. IIpu3Haky 1eIMMOCTH IEIbIX YHCET
1.2 ParmonanbHble ynciaa. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, TPOIIEHTHI, 0ECKOHEYHBIE TEPHOANYECKIE Tpodu
1.3 ApudmeTnuecknii KOpeHb HaTypajabHOU cteneHu. JleiicTBus ¢ apupMeTHUeCKMMH KOPHSMU HAaTYpaJIbHOM cTEeNeHn
1.4 Crenens ¢ 1enapIM nokasareneMm. CTEeNeHb ¢ pallMOHAJIbHBIM NoKa3aTeneM. CBOMCTBa CTENEHU
1.5 CHHYC, KOCHHYC U TAaHT'€HC YHCIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC, ApDKTAHI€HC YMCIOBOT0 apryMEHTa
1.6 Jlorapudm yucina. JlecsTuynble 1 HATYpaJbHbIE JOrapu(MbI




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

I[eflCTBI/ITeJII)HI)Ie qucjia. ApI/I(i)MeTI/I‘leCKI/Ie orepamnuu ¢ HeﬁCTBHTeHbHBIMH qucCjiaMu. HpI/I6J'II/I}KéHHI)Ie BbIYHCJICHHA, IIpaBUJIa OKPYIJICHUA,

L7 NPUKHJIKA U OIICHKA Pe3y/IbTaTa BHIYMCICHUIN
1.8 IIpeoOpazoBanue BhIpaXKEHUN
1.9 KommiekcHble uncia
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [enbie v IpOOHO-pallOHATBHBIC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHbIe U TOrapu(PpMUUECKHE YpaBHEHHUS
2.5 Ilenble v 1poOHO-pallOHAIbHbIE HEPABEHCTBA
2.6 WppanmoHanbHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U JorapupMuyecKie HepaBeHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Matpuiia cuctemsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTesib MaTPUILIbI
3 DYHKIMH U TpaduKu
31 OyHK1MS, ciocoOs! 3aganust GyHkuuu. I'paduk ¢pynkuun. Bzanmuo obpatabie pyHkimu. YéTHble U HeuéTHble pyHKIMHU. [lepuoanyeckue
byHKIUN
39 OO6nacTb onpezaeneHns U MHOXKECTBO 3HadeHU ¢pyHkuuu. Hynmu @ynkiun. [IpomexxyTku 3HakonoctossHeTBa. [IpoMekyTk MOHOTOHHOCTH
¢ynknnu. MakcumyMsl 1 MUHEMYMBI yHKIMH. Hanboubiiee m HanMeHbIee 3HaueHne (YHKIIMH Ha TPOMEKYTKE
3.3 CrenenHas QyHKIMS C HaTypaJbHBIM M LI€JIbIM Noka3zareneM. E€ cBoiicTBa u rpaduk. ColicTBa U rpaguK KOpHsI N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIMHU, UX CBOICTBA U rpaduku
3.5 [ToxazarenbHas u gorapudmuueckas GyHKINN, X CBOMCTBA U rpaduKu
3.6 Touku paspbiBa. AcumnToTsl rpadukoB pyHkuuid. CBoiicTBa QyHKIMIA, HENPEPHIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 331aHUS MOCIIE0BATEILHOCTEHN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. Gopmyra CI0KHBIX TPOIIEHTOB
4 Havana MaTeMaTH4ecKoro aHaamsa
4.1 ITpousBonHas Gynkiun. [Tpon3BoHbIe 3IeMEHTAPHBIX (QYHKIMN




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

HpI/IMeHeHI/Ie HpOHBBOI[HOﬁ K HCCIICAOBAaHHIO (bYHKI_[I/Iﬁ Ha MOHOTOHHOCTb H 3KCTPCMYMBI. Haxon(neHHe HauOOJIBIIEr0 ¥ HaMMEHBIIETO

4.2 3HaYeHUs (PYHKIIMU Ha OTPE3KE
4.3 ITepBooOpaznas. MaTerpain
S MHoXecTBa U JOrMKa
5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTb U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTU
7.2 [IpsiMbIe U TIITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa 1 NOBEPXHOCTH BPalICHUSI
7.5 KoopanHatse! 1 BEKTOPBI




