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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHoro xypca «I'eomerpusi» 6azoBoro ypoBHs misi oOy4aromuxcs 10 —11 xmaccos
pa3paborana Ha ocHOBe DenepaqbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro OOIIero
oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUI, TPEIBIABISAEMBIX K MaTEMaTHUYECKOMY
00pa3oBaHUIO, U TpaguLUi poccuiickoro oOpa3zoBaHus. Peamusanus mnporpaMMbl 0OeclieUUMBAEcT OBJIAJCHUE
KIIFOYCBBIMU KOMIICTCHIHUAMHA, COCTABJAIOIMIMMHU OCHOBY IJId CaMOpPas3BUTUA U HCIPCPLIBHOI'O 06pa3013aH1/1;1,
[IEJIOCTHOCTH OOIIEKYIbTYPHOTO, JINYHOCTHOTO U TI03HABATEIFHOTO PAa3BUTHUS JINYHOCTH 00yJaIOIIHXCSL.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOTO Kypca TE€OMETPHM Ha YpOBHE CcpenHero oomero obOpa3oBaHus OOyCIOBJICHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX W TMPEIMETHBIX pe3yJbTaTOB OOY4YEHHS TE€OMETpPUH B
HAMpaBlIEHUU JIMYHOCTHOTO pa3BUTHS oOy4aroumxcs, (HopMUpOBaHHsS (PYHKIMOHAIBHON MaTeMaTU4YeCcKOn
IPaMOTHOCTH, M3Y4YEHUS APYTrUX YIeOHBIX TUCHUIUIMH. PazBuTHe y 00y4yaromuxcs MpaBHIIbHBIX MPEICTaBICHUH O
CYIIHOCTH H TIPOMCXOXJICHUHN T€OMETPHUECKUX aOCTpaKInii, COOTHOIIEHNH PEATbHOTO U UICATHHOI0, XapaKTepe
OTpaXKeHUS MaTeMaTHUYeCKON HAyKOMW SIBICHUI U MPOLIECCOB peaIbHOT0 MHUPa, MECTE€ TEOMETPHUH B CHCTEME HayK U
PO MaTeMaTUYECKOrO0 MOJICIMPOBAHHUS B HAyYHOM MO3HAHUHM U B IMPAKTUKE CHOCOOCTBYET (HOPMUPOBAHHIO
HAYYHOTO MHPOBO33PEHHs YYalIMXCs, a TaKKe KadyeCTB MBINUICHUS, HEOOXOAMMBIX Ui aJalTalid B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBisieTcs oJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOMIET0 0Opa3oBaHMsl, TaK Kak
o0ecrieurBaeT BO3MOXKHOCTh H3YUEHHs Kak JUCUUIUIMH E€CTECTBEHHO-HAyYHOW HAmNpaBlIEHHOCTH, TakK U
T'YMAaHUTAPHOM.

Jlormueckoe MpInuieHHe, HOpMUPYyEMOe NMPH H3YYCHUU OO0YUAIOIIUMHUCS MOHATUHHBIX OCHOB T€OMETPUU H
MOCTPOCHUU IEMOYKU JIOTUYECKUX YTBEPXKICHHUM B XOJI€ PEIICHUS T€OMETPUUYECKUX 3a/lad, YMEHHUE BbIIBUTaTh U
OIpOBEpraTh TUMOTE3bl HEMOCPEACTBEHHO HCHOJb3YIOTCS MPH PEIICHUH 3ajjad €CTECTBEHHO-HAyYHOI'o LUKJIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSIX AEATEIBHOCTH
yenoBeka. OpHeHTalusl 4yelloBeKa BO BPEMEHM M IMPOCTPAHCTBE — HEOOXOIAMMOE YCJIOBHE €ro COLUAIbHOTO
ObITHS, (OpMa OTpa)XEHUsI OKPYKAIOLIEr0 MHUpA, YCIOBUE YCIEUIHOTO MO3HAHMUSA M aKTUBHOI'O MPEoOpazoBaHMs
nercTBUTENbHOCTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSET pa3Hble BUAbI y4eOHOW U
TPYAOBOW JEATEILHOCTH, SIBISIETCS OJHUM U3 MPO(PECCHOHATBHO BAXHBIX KA4eCTB, MIOATOMY aKTyalbHa 3a/ava
¢dbopmupoBaHUs y 00y4arOMIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS! KaK Pa3HOBUAHOCTU OOPa3HOTO MBIIUIEHUS —
CYIIECTBEHHOI'O KOMITIOHEHTA B IMOJATOTOBKE K MPAKTHYECKON AEATEIbHOCTH 110 MHOTYM HalpaBJICHUSIM.

Ilens ocBoeHust mnporpammsl ydeOHoro kypca «['eomeTpusi» Ha 0a30BOM ypOBHE OOyUEHHUS —
o01reo0pazoBaTeibHOE U OONICKYJbTYPHOE pa3BUTHE OOYyYaIOIMUXCA 4Yepe3 O00ecrneueHne BO3MOKHOCTU
NpUOOPETEHUS] W WCIOJNB30BAaHUS CHCTEMAaTHYECKUX TEOMETPUYECKUX 3HAHWH W JCWCTBUH, crenu(UuIHBIX
re€OMETPHH, BO3MOKHOCTH YCIHEIIHOTO MNPOJODKEHUS OO0pa3oBaHUs MO CHENHMAIbHOCTSM, HE CBS3aHHBIM C
MPUKIIAQJHBIM UCTIOJIb30BAHUEM F€OMETPHUH.

[Tporpamma mo reomeTpun Ha 0a30BOM YPOBHE INpeIHA3HAYEHA JUIsI OOYUYAIOMIMXCSl CPETHEH IIKOJBI, HEe
WCIBITHIBABUINX 3HAYUTENbHBIX 3aTPyJHEHUIl HAa ypOBHE OCHOBHOTO o0miero obpazoBanus. Takum oOpazowm,
oOyyaromuecssi Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOILIME MaTeMaTHUECKHE YMEHMs, CBSI3aHHBIE CO
cnenn(UKoil TeoMeTpuH M HEeoOXOJIMMBbIE Ul JKU3HUM B COBPEMEHHOM obimectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXKHOCTh HM3YYHUTh TE€OMETpHI0 Oojiee TIyOOKO, €Clu B JaJdbHEHIIEM BO3HUKHET HEOOXOJAMMOCTH B
TE€OMETPHUECKUX 3HAHUSIX B IPOPECCHOHATBHOMN NESTETHHOCTH.



JloCTWKeHHE LeIM OCBOEHHUS MpOrpamMMbl OOECIEYMBAETCS PEUICHHEM COOTBETCTBYIOIIMX —3ajad.
[TpuopuTeTHBIMH 3371auaMK OCBOEHHS Kypca «I'eomerpum» Ha 6a3oBoM ypoBHE B 10—11 ki1accax sBISIOTCS:

e (opMHUpOBaHME IPEJCTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KyJbTYpbl M OCO3HaHHE €€

B3alMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMHUpOBaHME TMPEICTABICHHS O MHOTOTPAaHHUKAX M TelNax BPalICHHUs KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJIENSIX, IIO3BOJISIOLIMX OMMCHIBATh U U3y4YaTh PA3HBIC SIBICHUS OKPYXKAIOIIET0 MUpa;

e (opMHUpOBaHHME YMEHHs pACIO3HABATh HAa YepTEXax, MOJCISAX M B pEalbHOM MHUPE MHOTOTPaHHUKH H
TEJa BpallleHuUs;

® OBJIAJICHUE METOJIAMH PEIICHHs 3a/1a4 Ha MOCTPOCHUS Ha N300PaKEHHUSX MPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPaHHUKAX M TeJaX BpAIIECHUS U
UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHUE AITOPUTMAMU pEIICHUS OCHOBHBIX THUIOB 3ahay; (opMHUpOBaHME yMEHHUS TPOBOAUTH
HECJIOXKHBIE JI0OKA3aTebHbIE PACCYXACHUA B XOJI€ PELICHHUs] CTEPEOMETPUYECKMX 3a7ad M 3ajad C
IIPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE WHTEUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYyYaromWXCs, IO3HABATEIbHOM
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBILIUICHUS;

e (opmupoBaHue (YHKIHOHAIBLHON TPAMOTHOCTH, DEJIEBAHTHOW TIE€OMETPUM: YMEHHE PpAacCIO3HaBaTh
IPOSIBJICHUSI TEOMETPUYECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PpEAJIbHBIX >KU3HEHHBIX
CUTyallMsiX M HpPU M3YyYEHUU JPYIUX YUe€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (HOPMYIHPOBATH UX Ha SI3bIKE TEOMETPHHM M CO3/aBaTh T€OMETPUYECKHE MOJICIH,
IPUMEHATh OCBOCHHBIM I'€OMETPUYECKUH ammapar [yl pellieHHs] MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad,
UHTEPIPETUPOBATH U OLCHUBAThH IIOJIYYECHHBIE PE3YJIbTATHI.

OTiIMYUTENBHON O0COOEHHOCTBIO NMPOrpaMMbl SBIIETCS BKJIIOYEHHE B KypC CTEPEOMETPHM B Hayalle €ro
U3YYEHHUs 3a]la4, PEelIacMbIX Ha YPOBHE MHTYMTHBHOI'O IO3HAHMS, W ONpPENEIEHHBIM 00pa3oM OpraHU30BaHHAs
paboTa Ha/Jl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U MPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIUPYET
IIPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JAIbHEUIIEMY N3YUEHHIO IIPEIMETA.

[Ipennourenue OTHAETCS HATJIAJHO-KOHCTPYKTUBHOMY METOAY OOYYEHMsI, TO €CTh TEOPETHUYECKHE 3HAHUS
HUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-TIPAKTUUYECKON JesTeNIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX
IIPEICTAaBICHUM y YyYallMXcsi B Kypce CTEPEOMETPUHM IPOBOJUTCS 3a CUET pEUIeHHs 3aJad Ha CO3JaHHE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJady Ha ONEpPHPOBAHHE IMPOCTPAHCTBEHHbIMH oOpazamu. CoznaHue oOpasa
MIPOBOAMTCS. C OMOPOW HA HArJISAHOCTh, @ ONEPUPOBAHUE O0Pa30M — B YCJIOBUSAX OTBJIEUEHHUS OT HArJIJHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO CO/AEPIKAHMUS.

OcHoBHBbIE conepxkaTenbHble TuHUN Kypea «I'eomerpun» B 10—11 knaccax: «MHororpanHukn», «lIpsmsie u
IJIOCKOCTH B NpOCTpaHCTBe», «Tena BpameHus», «BekTopbl U KOOpAUHATBI B MPOCTPaHCTBEY». DOpMHUpOBaHUE
JIOTUYECKUX YMEHHMM pacmpenensercs He TOJIbKO IO COJAEpKaTeNIbHbIM JIMHUSAM, HO M 1O TrojaM OOy4yeHHus Ha
YPOBHE CpeJIHEro 001Iero 00pa3oBaHus.

Coneprxanue o0pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM OCBOCHHUs pabodyel MporpaMMel,
pacripesieIéHHBIM 0 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIAJCHHE T'€OMETPHUECKUMHU
MOHATUSIMH ¥ HaBbIKAMHU OCYLIECTBIISZIOCH IOCIEA0BATENbHO M TOCTYNATEIbHO, C COOJIIOIEHWEM MpHUHIUNA
MIPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIYIO CHCTEMY TI'€OMETPHUYECKHUX IpeICTaBICHHM
oOyyaroluxcsi, paciupsist U yriayossis e€, o0pa3ys NIpo4YHbIle MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun otBoautcs 2 yaca B Hezento B 10 knacce m 1 gac B Henento B 11 kitacce, Beero 3a
nBa roaa ooydenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHA CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBo. Ilonstue 00
AKCMOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJIICIBHBIE U CKPEIMBAIOIUECS
npsmble. [lapainenbHOCTh HMPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: NMapajlICNIbHBIE IPSIMbIE B IPOCTPAHCTBE;
[apAJUIEIBHOCTD TPEX NMPSAMBIX; MAapAJUIEIBbHOCTD NPSAMOM U INIOCKOCTH. YTIIBI C COHANPABICHHBIMUA CTOPOHAMH;
Yroja MEXAYy IpsIMBIMU B IIpocTpaHCTBE. IlapajuiebHOCTH IUIOCKOCTEH: NMapajuleibHBbIE IUIOCKOCTH; CBOWCTBA
napajuieNbHbIX TUIocKocTer. [Ipocreiimme mnpocTpaHCTBeHHBIE (GUTYPHl HA IUIOCKOCTH: TeTpasap, Kyo,
HapajuleNIeIUIeN; IOCTPOCHUE CEYEHUN.

[lepneHIUKYNAPHOCTh NPSMOM M IUIOCKOCTH: IEPHEHIUKYJSAPHBIE IPsIMbIE B IPOCTPAHCTBE, MPAMBIE
MapaJuleIbHbIE M NEPIEHAMKYJAPHBIE K INIOCKOCTH, NPHU3HAK IMEPIEHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH,
TeopemMa O IPSIMOU NMEPIEHIUKYISIPHON IIJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEKAY MPSAMOM U INIOCKOCTHIO;
IBYTPAHHBIN YIoJl, JMHEWHBIN yroyl ABYTPaHHOIO yria. [lepneHauKymnsap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 110
IUIOCKOCTH, PAcCTOSHUE OT MPSIMON 1O IUIOCKOCTH, HPOEKIMs (UIrypbl Ha IJIOCKOCTb. llepneHauKyIspHOCTb
IJIOCKOCTEN: IIPU3HAK ITEPIEHIUKYISIPHOCTU ABYX INIOCKOCTEN. Teopema o TpéX neprneHIuKymisapax.

MHOrorpaHHUKHU

[lonsiTiE MHOIOIpDaHHUKA, OCHOBHBIE DJIEMEHTbl MHOTIOIDAHHHUKA, BBINYKIbIE M  HEBBIIYKIIBIE
MHOI'OTPaHHMKH; pa3BEPTKa MHOrorpanHuka. [Ipuzma: nN-yrojapHas npu3Ma; rpaHd ¥ OCHOBAHUS NPU3MBI; IIpsMast
Y HakJOHHAs NpPHU3MBI; OOKOBas W TIOJNHAs TOBEPXHOCTh NpW3MBL [lapamienenwuresn, NPSIMOYTOJIbHBINA
napajulesienunesa u ero cBoiicrea. [lupamuaa: N-yroiapHas nupamuaa, rpaHd U OCHOBaHHE MUPAMUJIBL, OOKOBas U
IIOJIHAsl IIOBEPXHOCTh INUPAMMJbI;, IPAaBUIbHAs W YCEYEHHAs NHpaMuAa. OJIEMEHTHl NPU3Mbl U IHPaAMUIBIL.
IIpaBunbHBIE MHOTOIPDAHHHUKHU: IOHATHE IMPAaBWIBHOIO MHOTOIDAaHHMKA; IIpaBUJIbHAsA INpU3Ma U IpaBUIIbHALA
NMpaMK/ia; NMpaBUiIbHAsl TPEYToyibHAs MUpaMuJa U MpaBUIbHBIA TeTpadap; KyO. [IpencraBieHune o mpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa3p, 10AeKadip U ukocadap. CedeHus NpU3Mbl U MTUPAMUIBL.

CuMMeTpusi B TNPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSAMOM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPHUU B NUpaMUax, apauieJIenuIenax, IpaBUiIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 3ieMeHTOB MHOTOTPaHHUKOB: pé€Opa, nuaroHanu, yribl. [lmomans 60koBOW MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIOIIAb OCHOBAaHUI, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOU MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH MPABWIBHOW MUpaMUbl, TeOpeMa O IO YCeUEHHOU
nupamubl. [lonarue 06 06béme. O6BEM MUpaMuIbl, IPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOIIEHUS MEX/y IIJIOLIAISIMU TOBEpPXHOCTEH, 00bEMaMU MOAOOHBIX
TeN.

11 KJIACC

Tena Bpamenus

[Hunuaapuyeckas MOBEPXHOCTb, 00pasyrolve NIUIUHAPUYECKOW MMOBEPXHOCTH, OCh LMJIMHIPHUYECKON
noBepxHocTu. L{umnHap: ocHoBaHMsA U OOKOBas MOBEPXHOCTh, 0Opa3yrolas U OCh; IUIOIMAAb OOKOBOM U MOIHOM
IIOBEPXHOCTHU.

Konnyeckass moBepXHOCTh, OO0pa3yrolIMe KOHHYECKONH IOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOH
noBepxHocTU. KoHyc: ocHOBaHME U BeplIMHA, 00pasyroniasi U OCh; IJIOLIaAb OOKOBOM M MOJHON MOBEPXHOCTH.
VYceu€HHbIM KOHYC: 00pa3yloIiye U BHICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.



Coepa u map: neHTp, paanyc, IMaMeTp; IUIoIas IIOBEpXHOCTH cheprl. B3anMuoe pacmonoxkenne chepsl u
IUIOCKOCTH; KacaTesbHas TNIOCKOCTh K cepe; miomaas chepsl.

N3o00paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOunamu Tten BpamleHHs M MHOTOIPAaHHUKOB. MHOTOTpaHHHK, ONHMCAaHHBIA OKoso cdepsl; cdepa,
BIIMICAaHHAsl B MHOTOTPAaHHUK, WJIH TEJIO BPAICHHS.

[Tonsatue 06 o6béme. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSMOYTOJIBHOTO
napajiesienunesa u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u wiomaab chepsl.

[Tono6HubIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOLIAIIMH TIOBEPXHOCTEH, 00bEMaMK TTOZOOHBIX
Tell.

Ceuenust nuauHIpa (MapajuieIbHO U MEPICHIUKYISIPHO OCH), CEYCHUs KOHYyca (TapauieIbHOEe OCHOBAHUIO
U TIPOXO/ISIIIIEE Yepe3 BEPIINHY), CEUSHUS Iapa.

BekTOphI H KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu u B mpocTpaHcTBe. CIOXEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yrcio. Paznoxenne BekTopa mo TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio mapamienenunena. Pemenue 3amay,
CBA3aHHLBIX C TIMPUMCHCHHUECM IIpaBUJI IIGIZCTBHI\;I C BCKTOpaMH. HpHMoyFOJII)Hafl CUCTCMAa KOOpAuHaT B
npoctpancTse. Koopaunarer Bekropa. [Ipocreiimue 3a1aun B KoopauHaTax. Yroi Mex1y Bekropamu. CkanspHoe
NPOM3BECHNE BEKTOPOB. Bhruncienue yriioB Mex 1y NpSMBbIMU M IUIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBINA METO[
IIPU PEUICHUU TEOMETPUYECKHX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MPOrpamMmbl yueOHoro mpeamMera «MaTeMaThKay XapakTepu3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3MIMKA OOYYaOMIErocss KaKk aKTHBHOTO W OTBETCTBEHHOTO YJICHA
poccuiickoro o0IIecTBa, MPEACTaBIEHUEM O MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJICHUH, IPOLEAYp I'PaxkJaaHCKOr0 0011ecTBa (BIOOPHI, OMPOCH U Tp.), YMEHHUEM B3aUMOJICHCTBOBATD
C COL[MAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU 1 Ha3HAUYCHUEM.

IIarpunoTnyeckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKONW TPaXKTAHCKOW WIACHTUYHOCTH, YBRKCHHS K MPOIUIOMY U HACTOSIIEMY
POCCHIICKOM MaT€MAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSIM POCCHUMCKHMX MaTEMaTUKOB M POCCUKUCKOU
MaTEMaTHYeCKON IIKOJbI, K HCIOJIb30BAHUIO O3TUX JOCTHKCHMH B JIPYrHMX HayKax, TEXHOJOTHsX, chepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoja; cPOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO TOBEACHMS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JIOCTUKEHUN HAyKHM U JESTEIbHOCTHIO
Y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OyayIIEro.

JcTeTH4ecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOUICHHEM K MUPY, BKIOYas ICTETUKY MaTEeMaTHYEeCKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, peleHUu, pacCyKI€HUI; BOCIPUUMUYUBOCTBIO K MAaTEMAaTUYECKUM aClIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

Pu3znyecKoe BOCHUTAHHE:

c(hOPMUPOBAHHOCTHIO YMECHHSI IIPUMEHSATh MaTEMAaTHUSCKUC 3HAHMS B MHTEPECax 3I0POBOTO M OE30ITaCHOTO
oOpasa )H3HU, OTBETCTBEHHOI'0 OTHOILIEHHUSI K CBOEMY 37I0POBbBIO (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM
3aHATUA M OTHAbIXa, peryisipHas (u3nyecKas aKTUBHOCTbH); (U3NYECKOTO COBEPIICHCTBOBAHMSI, MPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIIBHON €SI TEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM [EHHOCTU TPYIOIIOOUs; HWHTEPECOM K pa3IMuHbIM cdepam
npodeccHoHANbHON AESITeNbHOCTH, CBSI3aHHBIM C MaTE€MaTHKOM W e€ MNpPUIIOKEHUSMH, YMEHHEM COBEpIIaTh
OCO3HAHHBIN BBIOOp Oymymed nmpodeccun U peann30BbIBaTh COOCTBEHHBIE KMU3HEHHBIE IUIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha TMPOTSHDKCHHH BCEH JKU3HH;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU NMPAKTHUECKHUX 3a/1a4 MaTEMaTUYECKON HaIlPaBJIEHHOCTH.

JKO0JI0THYECKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO HIKOJOTHYECKON KYJIBTYpPbl, MOHUMAHUEM BIIUSHHUS COIMAIBHO-3KOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE NMPUPOAHON U COLIMATILHON CpeJibl, 0OCO3HAHMEM TJI00aIbHOIO XapaKTepa IKOJIOTHYECKUX
mpo0yieM; OpUeHTaIuell Ha IPUMEHEHHEe MaTeMaTHUeCKUX 3HAHUU A7 pelIeHHs 3a]a4 B 00JIACTH OKpY’Karolei
Cpelibl, IIIAHUPOBAHUS MMOCTYNKOB U OLIEHKU WX BO3MOXKHBIX TOCIEACTBUN ISl OKPYKaIOLIEH CpeJibl.

I{eHHOCTH HAYYHOT'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU H
OOIIIECTBEHHO! MPAKTUKH, TOHUMaHUEM MaTeMaTHIECKOM HayKU Kak c(pephl YeIOBEUECKON e TEILHOCTH, STAllOB
e€ pa3BUTHUS U 3HAYUMOCTH JUIsl Pa3BUTHS LIMBUIM3AIMHU; OBIAJCHUEM A3BIKOM MAaT€MAaTUKU U MaTeMaTH4eCKOM
KyJbTYpOH KakK CpEICTBOM MO3HAHUS MHpPA; TOTOBHOCTHIO OCYHIECTBIJISITH MPOEKTHYIO U HMCCIEAOBATEIHCKYIO
NEeATEeTFHOCTh MHANBUAYATHLHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MeramnpeaMeTHble  pe3yibTaThl  OCBOCHHMS ~ MpOrpaMMmbl  ydueOHOro  mpeamera  «MaremaTHKa
XApaKTEpU3yIOTCAd  OBJIAJCHHUEM  YHHBEPCAJIbHBIMU  HO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU

KOMMYHUKAMUBHBIMU QCUCTBUSMU, YHUBEPCATbHIMU PeCYISAMUBHBIMU OeUCMBUSMUL.

1) Vuueepcanvuvie noznasamensuule Oeiicmeus, obecneuusaiom Gopmuposanue 6a308blX KOSHUMUGHbIX
npoyeccog obyuarowuxca (0ceoenue Memooo8 HNO3HAHUS OKPYHCAIoue2o Mupa; HnpuUMeHeHue J102UHeCKUX,
UCCIe008aMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayuet).

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBIIATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTUYECKUX OOBEKTOB, TMOHSITHIA,
OTHOIICHUH MEXIy TMOHATUAMHU; (GOPMYIUPOBATH  OMpENeieHHs] MOHSTHI;  yCTaHABIMBATbh
CYLICCTBEHHBI MPHU3HAK KilaccU(UKAIMK, OCHOBAaHUS Juisi OOOOIICHHS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, (GOPMYIUPOBATh U MPeoOpa3oBBIBATH CYXKIACHHS: YTBEpPAUTEIbHbIC U OTPULIATEIbHbIC,
eMHUYHbIC, YACTHBIC U O0IIIKE; YCIOBHBIE;

BBISIBJISITh MaTEeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeurs B (QakTaxX, JaHHBIX,
HAONIIOJICHUSX H  YTBEPXKACHHSIX; IMpeajaratb KPUTCPUW IS BBIIBICHHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPEUHIA;

JIenaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W MHIYKTUBHBIX YMO3aKJIIOUCHHM,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOATENBHO JIOKA3aTEJIbCTBA MATEMATHUYECKUX YTBEPXKIEHUU (TpsAMbIE U OT
MIPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEILCHUs, BHIOUPATH
HanOoJIee MOAXOAIIUN C YIETOM CAMOCTOSTEIBLHO BBIICIICHHBIX KPUTEPHUECR).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS:

HCIOJIb30BaTh BOMNPOCHl KaK MCCIEI0BAaTENbCKUII MHCTPYMEHT MO3HaHMS; (OPMYIMpPOBATH BOIMPOCHI,
¢ukcupymolue NpoTUBOpeyne, NpodiIeMy, YCTaHaBINBATh UICKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3ULIMIO, MHEHUE;

IIPOBOJIUTH CaMOCTOSITENIbHO CIUIAHWPOBAHHBIM JKCIEPUMEHT, MCCIECIOBAHUE II0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJIEHMS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMU, SIBIICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYIHPOBATh 0OOOIIEHUS U BBIBOJBI 110 pe3ybTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
UCCIIEIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BBIBOJOB U 00001IEHUI;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, a TAK)KE BBIABUIATH NPEAIOI0KEHU O €r0 pa3BUTUU
B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBIITh JeUINTH WH(GOpPMAIMH, JAHHBIX, HEOOXOMUMBIX IUIsI OTBETa HA BONPOC W ISl PEUICHUS
3a7a4m;

BEIOMPATh MHPOPMALUIO U3 WUCTOYHHKOB PA3IMUHBIX THIIOB, aHAIM3WPOBATh, CUCTEMAaTH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MpE/ICTaBICHUS;

CTPYKTYpUpOBaTh HWH(POPMAIIMIO, TPEACTABIATh €€ B pa3IuyHBIX (QOpMax, MUTFOCTPHPOBATH
rpapuyuecKy;

OILIEHUBATh HAJAEKHOCTh HH(POPMAIIHU TIO CAMOCTOSTENILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusarm cQopmMupo8aHHOCmy COYUATbHBIX
HABbIKOG 00YYAIOUUXCAL.



OO01menmne:

BOCIPUHUMAThH U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHM U LIEISIMHU OOIICHHUS; SCHO,
TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, aBATh MOSCHEHUS
10 XOJy PEIICHUS 3a]]a4i, KOMMEHTHUPOBATh MOJyYeHHbBIN PE3yJIbTaT;

B XOJle OOCYXICHHS 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOH TeMbl, MpOOJIEMBbI, perraeMon
3a/lauM, BBICKAa3bIBaTb WJEH, HALEJIEHHbIE HA IIOMCK PELICHMS; COIOCTaBISATb CBOM CYXKIEHHUS C
CYXKACHUSIMH JPYTHX YYAaCTHHKOB JHalora, OOHApy)XMBaTh pa3iMuue M CXOACTBO IO3UIMI; B
KOPPEKTHOI opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MIPEJICTABIIATh Pe3yNbTaThl PEHICHUs 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0BaHuUs, IIPOEKTa; CAMOCTOSITENILHO
BBIOMpATH (pOpMAaT BBHICTYIUICHUS C YUETOM 33/1a4 IPE3EHTAMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyaHnuecTBo:

MOHUMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHAWBHUIYAIBHOM pabOTHI MpPHU pELICHUU
y4eOHBIX 3a/1a4; IPUHUMATh LEJIb COBMECTHOH NEATEIBHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacnpenensiTe BUIbI pabOT, JOroBapUBAThHCS, OOCYXKAATh MPOIECC U PE3yIbTaT pPadOThI;
000011aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (0OCYKAeHHs, OOMEH MHEHUN, «MO3TOBBIE IITYPMBI» H
WHBIC); BBINONHITH CBOK YacTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS C JPYTUMHU YJICHAMH
KOMaH/Ibl; OIICHMBATh KaY€CTBO CBOETO BKJIAJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

3) Vuueepcanvhvie pezynamuenvle Oeticmeus, 00ecnevusaiom Qopmuposanie cMulClO8bIX YCMAHOBOK U

HCUBHEHHbIX HABBLIKOB JIUYHOCMU.
Camoopranuzanusi:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BEHIOUPATh CIIOCO0 PELICHUs ¢ YUETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

BJIJIETh HaBBIKAMM IIO3HABATENbHOM pedieKcuM KaK OCO3HaHUS COBEPLIAEMBIX JEHCTBUH U
MBICIMTENBHBIX IIPOLIECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJISA
Ipolecca U pe3yiabTaTa pelIeHUs MAaTEMaTUIEeCKOM 3a1a4uH;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHHM 3aJa4l, BHOCUTb KOPPEKTHBBI B
NeSITEeNbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HANJEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE pe3yJibTaTa €U U YCIOBHSIM, OOBACHATH HPUYMHBI JOCTHXKEHHS WIN
HEIOCTHKEHUS PEe3yJIbTaTOB JIEATENbHOCTH, HAaXOJIUTh OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh NOHATHAMU: TOUYKA, IPSMAs], IJTIOCKOCTb.

IIpuMEHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELIEHUN T€OMETPUYECKUX 3a1a4.
OnepupoBarh NOHATHAMU: NAPALIENBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TNIOCKOCTEH.
KrnaccudunupoBats B3aMMHOE pacroioKeHUE MPSIMbIX U IUIOCKOCTEH B IPOCTPAHCTRE.



OmepupoBaTh TMOHATHSMHU: JBYIPaHHBIA Yroj, TpaHW ABYTPAHHOTO yria, peOpo IBYIPaHHOTO YTJa;
JMHEWHBINA YroJ JBYTPAaHHOTO yIJIa; TpajycHas Mepa ABYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbI MHOTOTPAHHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, IPaBUIIbHBI MHOTOTPAaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAaHHUKOB (ITMpaMu/a; NMPHU3Ma, IPSMOYTOIbHBIN Mapajulesenuie],
Ky0).

KnaccugunupoBaTh MHOTOTpaHHUKH, BHIOMpasi OCHOBAHUS ISl KJIacCU(UKAIIUH (BBITYKJIbIC M HEBBITYKJIIbIC
MHOTOTPaHHHKH; IPAaBIIIbHBIE MHOTOTPAHHHUKH; IPSMBbIC ¥ HAKJIOHHBIE IPU3MBI, TTAPAJUICIICTIUIIC/IbI).

OmnepupoBaTh HOHATHUSAMH: CEKYIIasi INIOCKOCTh, CEUCHHE MHOTOTPAaHHHUKOB.

OOBSACHATH MPUHITUIIBI TTOCTPOCHUS CEYCHHM, CTIONIB3YSI METO/I CIIE/IOB.

CTpouth cedeHUs] MHOTOTPAHHUKOB METOJOM CIIE/IOB, BBINONHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKU M3
PHCYHKOB ITPOCTHIX OOBEMHBIX (PUTYp: BH] CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HAXOXKICHHWE T€OMETPUYECKUX BEJIMYMH IO OOpaslaM WM ajJropuTMaM, IMPUMEHSS
W3BECTHBIC AHAIMTHYECKHME METOIbl IMPH PEUICHWH CTAaHAApPTHBIX MAaTEeMAaTUYEeCKUX 3aJad Ha BBIYHCIICHHE
pPacCTOSTHUN MEXAY JBYMS TOYKAMH, OT TOYKH IO MPSMOU, OT TOUYKHU JI0 TUIOCKOCTH, MEXIY CKPEUIHMBAOIIUMHUCS
IPSIMBIMHU.

Pematp 3amaun Ha HAaXOXKJICHHWE TE€OMETPUYECKHX BEIMYHMH 1O O0OpasliaM WM alropuTMaM, MPHMEHS
M3BECTHBIC aHATUTHYECKHE METOJIBI NP PEIICHUH CTaHIAPTHBIX MAaTEMAaTUYECKHX 3a7ad Ha BBIYMCIICHHE YIJIOB
MEXy CKPEITUBAIOIIUMHUCS MPSMBIMHU, MEX]Ty TIPSIMOI U TUIOCKOCTBIO, MEXK/TY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncasate 00bEMBI M IUIOMIAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMHIa) C NMPUMEHEHUEM
(bopMyIT; BBIYUCIIATH COOTHOIICHUS MEXTy TUIOLIaIIMH IOBEPXHOCTEH, 00bEMaMK TTOOOHBIX MHOTOTPAHHHUKOB.

OmnepupoBarh MOHATHAMHU: CAMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CHMMETPHH; LICHTpP, OCh U
TUIOCKOCTh CHMMETPUU (UTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh WHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢durypax, npeAcTaBICHHYIO Ha YepTekKax U PUCYHKaX.

[TpumensTs reomerpuueckue (aKThl I pEIICHUS CTEPEOMETPUYECKHX 3a/ad, IPEAIoaratoinx
HECKOJIbKO IIIaroB PEIIeHHs, €CIIN YCIOBUS PUMEHEHUS 3a/1aHbI B SIBHOU (hopMe.

[TpumeHnsTh mTpoOCTEHIIME NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI IpH
pELIEHUH CTEPEOMETPUYECKUX 3a/1ay.

[TpuBOANTH IPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHHE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpuMeHATH TMOJydYEHHbIE 3HAHUS Ha MpPaKTHKE: AHAJIM3MPOBAaTh peallbHble CHUTYyallud M IMPUMEHATh
U3yYeHHBIE TIOHATHA B TIpoOllecCe IMOMCKA pELIeHUs MaTeMaTHYecKd CQOpPMYJIHPOBAHHONH MpoOIeMBl,
MO/JICIIMPOBATh PEANbHBIE CUTYAIlUN Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh MMOCTPOSHHBIE MOJIENN C UCTIOIb30BaHUEM
rE€OMETPHUECKUX TIOHSATHH ¥ TeopeM, ammapara anreOpbl; pemiarb NpaKTHYeCKHWe 3aadd, CBS3aHHBIE C
HaXO0XKJICHUEM T'€OMETPUYECKHX BEJINYHH.

11 KJIACC

OnepupoBaTh MOHATHSIMH: ITHUIHHIPHYECKAs MOBEPXHOCTh, 00pa3yroNue MIJIUHAPUICCKON TTOBEPXHOCTH;
WIMH]IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolne KOHNYECKOH TOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UIUHAP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TTOJTYUYECHHSI TEJT BpaIlCHUS.

KinaccudummpoBaTs B3anMHOE pacmoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh NMOHATUSMHU: IIAPOBONH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IIApOBOM CIIOM,
OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CIIOS; MIAPOBOM CEKTOP.



Bbruuciate 00bEMBI M IUIOIAAM TOBEPXHOCTEH TNl BpALCHMs, T'€OMETPUYECKUX Tl C NPUMEHEHUEM
bopmy.

OmnepupoBarh MOHATUAMHU: MHOTOTPAHHHUK, BIOHCAHHBIA B cepy M ommcaHHBIA OKoJoO cepsl; cdepa,
BIINCAHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPALCHMUS.

BbIuuciiATh COOTHOLIEHHS MEXTy IUIOIIASIMU [TOBEPXHOCTEN M 00bEMaMU IOJOOHBIX TeEJI.

N300paxkaTh u3y4aeMble GUTYpPbI OT PYKU U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbIMoOnHATE (BBIHOCHBIC) MJIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (PUTYp: BHI CBEpPXY, COOKY,
CHU3Y; CTPOUTB CEUYEHUS TEJI BPAILCHNU.

W3BnekaTh, HHTEPIPETUPOBATh U MIPEOOPa30BbIBATh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX
¢burypax, IpeAcTaBICHHYIO HA YepPTekKax U PUCYHKAX.

OnepupoBarhb OHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEWCTBUSA CIIOKEHHsS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YUCIIO,
OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00JIa/1a10T.

[IpuMeHATH paBUIIO NapaUIeIICIUIIEA.

OnepupoBarh MOHATUSAMU: JE€KapTOBbl KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PAaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPAaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI.

Haxomute CyMMy BEKTOpPOB M INPOM3BEACHUE BEKTOpAa HA 4YMCIIO, YIrOJI MEXKIY BEKTOPAaMH, CKAJSIPHOE
MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3azaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

IIpumensTh reomerpuueckue (akTbl I pELICHUS CTEPEOMETPUUYECKUX 33aJad, MpPEerosararolux
HCCKOJIBKO IIaroB p€lICHUs, €CJIN YCJIOBUA IPUMCHCHUS 3a/IaHbI B SIBHOM (1)OpM€.

Pemate nmpocreiimme reoMeTpUuYECKHe 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/A.

Pemats 3a1aum Ha 10KA3aTEIBCTBO MATEMATUYECKUX OTHOLIEHUN U HAXOXACHUE FEOMETPUUECKUX BEIMYNH
no obpaslam WIHM aaropuTMam, MPUMEHSs HU3BECTHbIE METOJbl NP PEIICHUH CTaHJAPTHBIX MaTeMaTHYECKHX
3az1ad.

[IpuMeHATH NpoCTEHIIMEe MPOrpaMMHBIE CPEACTBA W JJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHUCTEMBI IIpU
pELICHUHU CTEPEOMETPUYECKUX 3a/1aY.

IIpuBOAUTE MpPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB T'€OMETPHUHU B UCKYCCTBE.

[IpuMeHATh TOJydYEHHBIE 3HAHUS HaA MPAKTUKE: AHAJIM3UPOBATh peEalbHbIE CHUTYyalldd W IPUMEHSTh
U3yYeHHbIE TOHATHS B TpOLlECCe IOMCKAa peleHUs MaTeMaTH4eckH C(HOpMYyIHMPOBAHHON MpoOseMsbl,
MOZEIIMPOBATh pealbHbIE CUTYaLlMH Ha S3BIKE TEOMETPUHU, UCCIEA0BATh TIOCTPOECHHBIE MOJEIIH C UCIIOJIB30BAaHUEM
reoOMECTPHUICCKUX MOHATHH W TCOpEM, armapara anre6pr,1; peiiatb IMPAKTUYCCKUE 3aJavu, CBA3AHHBIC C
HaXO0XJICHUCM I'COMCTPHYCCKUX BCIIMYHNH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. bubmmorexa [IOK
2 . 12 1
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepieHAMKYASAPHOCTD MPSAMBIX U 12 bubnmoreka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vel Mexay NPSIMBIMU U TIOCKOCTSIMU 10 1 bubmorexa LIOK
AV TP https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHHIIEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
. 1
0 OOBEMBI MHOTOpHHHIKOD o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTIJIb 4 1 Bubmiorexa LIOK
P ) P r https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0



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 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Tena BpamieHus 12 bubmmorexa LOK
patt https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
O0Bé 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
BekTopsl # KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
p P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0600IIEHNE, 7 1 bu6nunoreka [IOK
CHCTEMATH3aLMs 3HAHUHN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 0



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




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon N .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI
MPOBEPIEMOTO NPOrpaMMbl CpeHero oo1ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpyuMeHSTh aKCHOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX IMPHU PELICHUHU T'€OMETPUUYECKUX
' 3a1a4
- OnepupoBaTh MOHATUSAMH: TNapalIeIbHOCTh U MNEPHEHAUKYISIPHOCTh HPSIMBIX U
' IIJIOCKOCTEN
7.4 KnaccuunupoBaTs B3aMMHOE PacHOI0XKEHHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
25 OnepupoBaTh NOHATUSAMM: JABYI'PaHHBI yrojl, TIpaHd JBYIpPaHHOro Yyria, pedpo
' JBYTPAHHOI'O yIJIa, JMHEWHBIN Yroy JBYTpaHHOIO yria, IpaJycHas Mepa JByTpaHHOIo yria
- OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BBITYKJIBIH WM HEBBIMYKJBI MHOTOTPaHHUK,
' 3JIEMEHTBHl MHOTOI'PAaHHUKA, IIPABUIIbHBI MHOTOTPaHHUK
27 Pacrio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IHMpamMuaa, MpU3Ma, MPSIMOYTOJIbHBIN
' napajuiesenumnes], Kyo)
KnaccupunupoBaTb MHOTOTpaHHMKHM, BbIOMpas OCHOBaHMA Ui KiacCU(UKALUH
7.8 (BBIMIYKJIbIE WM HEBBINYKJIbIE MHOTOTPAaHHUKH, MPABWJIbHbIE MHOTOTPAHHUKH, HpPSMbIE U
HaKJIOHHBIE MPU3MBI, TapalIeIeUIIE bl )
7.9 OnepupoBarh NOHATHAMU: CEKYLIasl INIOCKOCTb, CEYEHNE MHOTOTPAHHHUKOB
7.10 OOBACHATH MPUHLUIBI TOCTPOCHUS CEYCHUI MHOTOI'PaHHHUKOB, HCIIOJIb3YsI METO]] CIIE/I0B
211 CTpouTh ce4eHuss MHOTOIPAaHHMKOB METOJIOM CIIEJIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
' YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYD: BU] CBEPXY, COOKY, CHU3Y
Pemartp 3aaun Ha HaXOXKEHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3liaM WM alropuTMam,
219 IPUMEHSISI  M3BECTHBIE  AQHWIMTUYECKHME  METOAbl P  PEUIEHMM  CTaHAAPTHBIX
' MaTeMaTHYeCKHX 33/1a4 Ha BBIUMCIICHUE PACCTOSIHUM MEXy ABYMsI TOUKaMH, OT TOYKHU J10
MPSIMOMH, OT TOUKH JI0 INIOCKOCTH, MEXY CKPEIMBAIOLIUMUCS IPIMBIMU
7.13 Pemate 3a7aun Ha HaXOXKIEHNE TEOMETPUUECKUX BEJTUYHH MO 00pa3iiaM WIH aJlrOPUTMaM,




IIPUMCHSA HN3BCCTHBIC AHAJIMTHYCCKHUC METOJbI npu pPEIICHUN CTaHOJApPTHBIX
MAaTCMAaTUUYCCKUX 3ada4 Ha BBIYHUCJICHHUC YIJIOB MCKAY CKPCHIMBAOIIMMUCA IIPSAMBIMUA,

MEXIy NPSAMOH U IJIOCKOCTBIO, MEX/TY IJIOCKOCTSMU, ABYTPAaHHBIX yTJIOB

Boruncnsate 00bEMBI U IJIOLAAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpU3Ma, MHpaMUia) C

7.14 IpUMEHEHHEM (OPMYII, BBIYHCIATH COOTHOIICHUS MEXAY IUIOMIAJSIMH IOBEPXHOCTEH,
00BbEMaMu 10100HBIX MHOTOTPaHHUKOB
215 OmnepupoBaTh NOHATHUSAMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
' CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI
216 W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
' reOMETPUYECKUX (HUTypax, IPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX
[lpumensaTs reomerpuyeckue (aKTbl JUIS  PELICHUS CTEPEOMETPUYECKHX — 3a7ad,
7.17 MPEIOIarafoliiX HECKOJIBKO IIaroB PEUICHHs, €CIM YCIOBHS NPUMEHEHHs 3a/aHbl B
SIBHOU (hopme
218 [TpuMeHsTH TpOCTEHIINEe MPOrpaMMHBIE CpPEACTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
' CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUECKHX 3a/1a4
219 [lpuBoaUTHE mHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE M IKU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HICKYCCTBE
[TpuMeHsTh MONydYeHHBIE 3HAHUS HA IMPAKTHKE: aHAIM3UPOBATh pEabHBbIE CHTYallUd H
NPUMEHATh HW3y4YCHHBIC TIOHATHS B TIIpPOIECCe IIOMCKAa pEUICHUS MaTeMaTH4ecKu
P copMyIHpOBaHHOW MTPOOIEMBI, MOACTHUPOBATH PEATbHBIE CUTYAIIMH Ha S3BIKE TEOMETPHH,
' UCCIIeIOBaTh IOCTPOEHHbIE MOJETN C HCHOJIb30BAHUEM TIE€OMETPHUYECKUX TMOHATHH H
TeopeM, ammapara anreOpbl, pemaTh MPaKTHYEeCKHUEe 3a7adyl, CBS3aHHBIE C HAXOXKICHUEM
reOMETPHUECKUX BETUYUH
11 KJIACC
Kon N .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJabTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHOI
TIPOBEPIEMOTO NMPOrpamMMbl CpeJHero o01ero oopa3oBaHusA
pe3yJbTara
6 I'eomerpus
OnepupoBaTthb MOHATHSMMU: LWINHAPUYECcKas MIOBEPXHOCTH, o0pazytomiue
6.1 [UIMHAPUYECKOW TIOBEPXHOCTH, IWIIMHAP, KOHWYECKas IOBEPXHOCTh, OOpa3yrolne
KOHMUYECKOW OBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)




6.3

OOBSCHATH CITOCOOBI TTOJTYYCHHSI TEJT BPAIICHUS

6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cepbl U TIOCKOCTH
65 OnepupoBaTh NOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTAa, BHICOTA CErMEHTa,
' LIapOBOM CJIOM, OCHOBAHUE IIAPOBOT0 CJIOS, BEICOTA IIAPOBOIO CJIOS, LIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOMAAN TTOBEPXHOCTEH TEN BPAIEHUS, TEOMETPUICCKUX TEJ C
' npuMeHeHueM GopMyi
6.7 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHHUK, BIIMCAHHBIA B cdepy M OMHUCAHHBIM OKOJIO
' cdepsl, cdepa, BIUCAHHAS] B MHOTOTPaHHUK WJIH TEJIO BPAIICHUS
6.8 BbI4ucasTh COOTHOIICHHUS MEXAY TUIOIIAIIMU TOBEpXHOCTEH 1 00bEMaMu OTOOHBIX TeJ
69 N3o0paxarh u3yyaemble (UTYpBl OT PYKH U C HPUMEHEHHEM IPOCTHIX YEepPTEKHBIX
' WHCTPYMCHTOB
6.10 BrITIONTHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI
' CBEpXY, COOKY, CHH3Y; CTPOUTH CEYCHHUS TN BPAIICHUS
611 W3Brekatb, HHTEPIPETUPOBATh M MPEOOpPa3OBbIBATh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
' TeOMETPHUSCKUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX
[IpumensTb reomeTrpuueckue (akThl [UIsI PEHICHHs CTEPEOMETPUUYECKHUX — 3ajad,
6.12 IPEJIIoJIaratoliuX HECKOJIbKO IIAroB pEIICHUs, €CIM YCIOBUS INPUMEHEHMs 3aJaHbl B
SIBHOM (hopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BEITIONTHATE ACHCTBHSI CJIOKEHUST BEKTOPOB, BEIYUTAHKS BEKTOPOB M YMHOXKEHUS BEKTOPA
' Ha YUCIO0, OOBICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaar0T
6.15 [TpuMeHsTh paBUIIO Mapaieienuneaa Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHUSMHU: JI€KAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
6.16 BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEKIY BEKTOPaMH, CKAIIIpHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIEC BEKTOPHI
6.17 Haxoauth cymMMy BEKTOPOB M MPOM3BENCHNE BEKTOPA HA YHCIO, YO MEXIY BEKTOpaMH,
' CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIBIBAT BEKTOP TI0 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAUHAT
6.19 Pemate mpocrelinmue reoMeTpHYeCKHe 33JJaud Ha TPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
' MeTona
Pemare 3amaum Ha JI0Ka3aTEILCTBO MAaTEMATHYSCKUX OTHOIICHWH W HAXOXICHHE
6.20 TCOMETPHUYSCKHUX BEJIMYUH 10 o0pas3iaM WM aJlfOPUTMaM, MIPUMEHSS U3BECTHBIC METOIBI
[IPH PEIICHUU CTaHIAPTHBIX MaTEeMaTHUECKUX 3a7a4
6.21 [IpumeHsaTh MpocTEHIe NMPOrpaMMHBIE CPEICTBA H AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE

CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKUX 3a4aYd




IIpuBoauTe mnpHUMEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HHU,

022 pacrno3HaBaTh POSIBIICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE
[IpyMeHsTh MOJyuyeHHBIE 3HAHUS Ha MpPAaKTHKE: aHATIM3UPOBATh pealibHble CUTYallUu U
IPUMEHATh U3YYEHHBbIE IIOHATHS B IIPOLECCE IIOMCKA pEIICHUs MaTeMaTHUYECKU
6.23 chOpMyIMpPOBAaHHON MTPOOJIEMBbI, MOJETUPOBATh pealibHblE CUTyallUM Ha  f3bIKE

TCOMCTpHUH, HCCICAOBATHL IOCTPOCHHBLIC MOACIIN C HCIIOJIB30BAHUEM TCOMCETPHUYCCKUX
MMOHATUH H TEOpEM, aIllmapara anre6pbl, pfiiaTth MPAKTUYCCKHUE 3aJadu, CBA3AaHHBIC C

HaXO0XXIACHUCM I'COMCTPHUICCKUX BCIINYHNH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

I'eomerpus

7.1

7.2

OCHOBHBIE ITOHSTHSA CTEPCOMECTPHHU. Tqua, ImpsAMas, I1IJIOCKOCTb, IIPOCTPAHCTBO. Ilonsatue 006
AKCUOMATHUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUU U CIICACTBUSA U3 HUX

B3aumHOE pacnosioKeHHE INPAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECS, MapajUICIbHBIE U
CKpeluBaromuecs npsamslie. [lapamienbHOCT NPSMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: NapajulebHbIE
IpsiMbIE B IMPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPSAMBIX, MAPALIEIBHOCTh MPSIMOW M IIOCKOCTH.
VIl ¢ cOHaNpaBICHHBIMU CTOPOHAMH, Yrojl MEXAy NpsAMBIMU B IpocTpaHcTse. llapamiensHoCTh
IUIOCKOCTEH: TapajuleNbHble IUIOCKOCTH, CBOMCTBA IapajuleNbHbIX IIOcKocTed. IIpocreimme
IIPOCTPAHCTBEHHbIE (PUTYpHI HA MJIOCKOCTU: TETPadp, KyO, napajuienenunes, NoCTpOeHnEe CeYeHUH

7.3

[lepneHIUKYIAPHOCTD MPSAMOW U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSAMBIE B IIPOCTPAHCTBE, IIPSIMbIE
NapajuleJIbHbIe W IEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPHU3HAK IEPHEHAUKYISIPHOCTH NPSIMOW U
IUIOCKOCTH, TEOPEMa O IPSIMON NEPIEHIUKYJIIPHON IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXKIY
IPSIMOM U IIOCKOCTBIO, ABYTPAHHBIM YroJ, JUHEHMHBIM Yroj IBYrpaHHoro yria. Illepnenmukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 IUIOCKOCTH, MPOEKIIHS
¢burypsl Ha IIOCKOCTh. [leprneHANKYIAPHOCTh IUIOCKOCTEW: MPH3HAK MEPHEHIUKYISIPHOCTH IBYX
mockocTeil. Teopema 0 TpEX neprneHauKyIsIpax

7.4

7.5

[loHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE DJJIEMEHTHI MHOTOTPAHHHKA, BBINYKJIbIE W HEBBITYKIIBIE
MHOTI'OTPaHHUKH, Pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yroibHas npusma, IpaHd U OCHOBAHUS
MIPU3MBI, IpsMas ¥ HAKJIOHHAs NpU3Mbl, OOKOBas U MOJHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunesn,
IIPSAMOYTOJIBHBIA TapajljIesIeNuIe] U ero cBoucrsa. llupamupa: nN-yrosnpHas nupaMuia, rpaHd U
OCHOBaHME NHpaMUJbl, OOKOBas W IMOJIHAs MOBEPXHOCTb MUPaMHJbI, MpaBWIbHAs U YyCeu€HHas
nupaMuza. DJIEMEHTBI NPU3MbI U nupamuibl. 1IpaBuibHBIE MHOTOTPAaHHUKH: MOHATHE MPABUIBHOIO
MHOI'OTPaHHUKA, IPABWIIbHAS MPU3Ma U MPaBUIIbHAS NIUpaMua, IpaBUIbHAs TPEYroJbHAs MUpaMuia
U IpaBUJIBHBIN TeTpasap, KyO. [IpeacraBienne o npaBMIIbHBIX MHOTOIPAaHHUKAX: OKTadIp, 10AEKadAp
u ukocadipyrue CeueHus: Npu3Mbl U TUPAMU/IBI

CI/IMMeTpI/ISI B IPOCTPAHCTBE: CUMMCETPHA OTHOCUTCIIBHO TOYKH, pr[MOfI, INIOCKOCTH. JIEMEHTEI
CUMMCTpPHUH B IIUpaMUIaX, IIApaJUICJICHUIICAaX, ITPABUJIBHBIX MHOT'OI'PAHHUKAX

7.6

Bbluuciienne 31€MEHTOB MHOTOIpAaHHMKOB: p&Opa, nuaroHanu, yrasl. [lnomans OGokoBoit
MOBEPXHOCTH U TOJHON MOBEPXHOCTH MPSIMOW MPU3MBI, IUIONIA b OCHOBaHMil, TeopeMa O OOKOBOIA
MOBEPXHOCTU MpsiIMOM mpu3Mbl. Ilmomans OOKOBOM NOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHOMN
MUpaMHJIbl, TeOpeMa O IUIomaAn yceu€HHoN nupamuabl. [lonstue 06 o6béme. OOBEM MUpamMuIbI,
IIPU3MBI

7.7

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOLIEHHUS MEXKAY IUIOIMAIIMU MOBEPXHOCTEH, 00BEMaMu
OTOOHBIX TEN

11 KJIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 ['eomeTpus
[MunuHapryYecKas MOBEPXHOCTb, 00pa3yoolne WINHIPUUECKON TOBEPXHOCTH, OCh LIMJIMHIPUYECKON
6.1  noBepxHocTU. L{umMHAp: OCHOBaHUS U OOKOBas IOBEPXHOCTh, 00pa3yIoILas U OCh, IJIOIIAlb OOKOBOM
Y MOJIHOM MTOBEPXHOCTHU
Konunueckas moBepxHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON
6.2  mosepxHocTH. KoHyc: OCHOBaHME U BeplMHA, 00pa3yrolas U 0Ch, IUIOMAlb OOKOBOW 1 MOJIHOM
MOBEPXHOCTHU. Y CEeUEHHBIN KOHYC: 00pa3yrolire U BbICOTa, OCHOBAHUS U OOKOBAsI TIOBEPXHOCTh
Cdepa u map: ueHTp, paanyc, AMaMeTp, IIIOHIa b TOBEpXHOCTH chepsl. B3anmHoe pacnonoxeHue
6.3 cdepsl ¥ IIIOCKOCTH, KacaTeNIbHAS MIIOCKOCTh K cdepe, Tuiomaib chepsl
6.4  V300paskeHue Ten BpalleHUs Ha IJIOCKOCTH. Pa3sBépTka NumMHIpa 1 KOHYyCa
KomOunanmu ten BpaiieHus ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHHK, OMTUCaHHBIN 0K0JI0 cepsl, cdepa,
6.5 Bnucanmas s MHOTOTPaHHHK, WU TEJIO BPAIICHUS
[Tonsitre 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 00 00bEME MPSIMOYTOJILHOTO
6.6 napajuieNienumnena u cueAcTsus u3 He€. O0béM nuMHApa, Konyca. O0bEM mapa U mIomaas chepbl
[TomoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKTY IJIOMIAIIMH ITOBEPXHOCTEH, 00bEMaMU
6.7 [MOO00HBIX TEN
Ceuenus nuuHApa (MapajjieabHO U MEePIEeHIUKYIISIPHO OCH), CeUeHHUsI KOHyca (apayljiebHOe
6.8 ochosanmio u IpOXOo/slIee Yepe3 BepIINHY), CeYeHUs 1apa
Bekrop Ha rmiockoctu 1 B mpocTpaHcTBe. Clo)kKeHUe U BEIUUTaHWE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha
6.9  uucio. Paznoxxenne BekTopa no TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuio napamienenumnena.
Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM TPABUJI ICUCTBUI C BEKTOpaMU
IIpssMmoyrosbHas cucTeMa KOOpAnHAT B rpocTtpancTse. Koopaunats! BekTopa. IIpocreimue 3a1auun B
KOOpJMHATax. YTroj Mexy BekTopamu. CKalsipHOe IPOU3BEACHNE BEKTOPOB. Bhrunciaenue yrios
6.10

MCKAY NPSAMBIMHA U INIOCKOCTAMMH. KOOpI[I/IHaTHO'BeKTOPHHﬁ METO IpHU PCIICHUH I'COMCTPUICCKUX
3aaad




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NPoBePSIEMOro
TpeOoBaHUSA

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K IIPE€IAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[bH0ﬁ NmporpaMmal CpeaHETro 0611161"0 06pa30BaHI/IH

Brnanenne wmeromamm  J10Ka3aTeNbCTB, aNrOPUTMaMM  PELICHUS  334ad; yMEHUE
dbopMynHpOBaTE W ONEPUPOBATH IOHATUAMHU: ONpEACICHHE, AaKCHOMa, TeopeMma,
CIIEICTBUE, CBOWMCTBO, MpPHU3HAK, JOKAa3aTEIbCTBO, PABHOCWIbHBIE (HOPMYIUPOBKU;
NPUMEHATh UX; YMEHHE (HOpMYyIUpOBaTh OOpaTHOE M MPOTHBOIIOJIOKHOE YTBEP)KICHUE,
MPUBOAUTh TPUMEPbl W KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJl MaTeMaTH4YEeCKON
MHJYKLUWH; [POBOAUTH JIOKA3aTEIbHBIE PACCYXKACHUSA IIPU PELICHUU 3a/ad, OLICHUBATh
JIOTUYECKYIO MPABWIBHOCTD PACCYKJICHHM; YMEHHUE ONepUPOBATh MOHATUSMU: MHOKECTBO,
IIOAMHOKECTBO, OIEpallMM HAJl MHOXXECTBAMHU; YMEHHE MCIOJIb30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapar J1jisi ONUCaHUsl PEaIbHBIX IIPOLIECCOB U ABJICHUN U P PELICHUN
3a/a4, B TOM YHCJI€ U3 JPYTUX y4eOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATH MOHATUSMU:
rpad, cBs3HbBIN Tpad, IepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U OMHCHIBATH
rpadbl pa3TUIHBIMHA CIIOCOOAMH; MCIIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUAMH: HATYpaJbHOE YHUCIO, LIEJI0€ YUCIO0, CTENEHb C LIEJIbIM
MOKa3aTeJieM, KOpEeHb HATypajbHON CTENEHHU, CTENEHb C PalMOHAJIBHBIM IOKa3aTeseM,
CTENEeHb C JACHCTBUTEIbHBIM MOKa3aTeNeM, jJorapudm ducia, CHHYC, KOCHHYC U TaHT€HC
MPOU3BOJILHOTO YHCJIA, OCTAaTOK IO MOJYJIIO0, PalMOHAIBHOE YHCIIO, UPPAIHOHAIBHOE
YHCII0, MHOXKECTBAa HATypalbHBIX, IENbIX, PAIUOHAIBHBIX, JCHCTBUTEIbHBIX YHUCEIL;
YyMEHHE HCIOJb30BaTh TMPU3HAKK JETUMOCTH, HAWMEHBIIUA OOLMN JeTUTeNbh U
HaWMEHbIIIee oOIee KpaTHOe, airOpuTM EBKIMIA Mpu pElIeHWH 3aJ1ad; 3HAKOMCTBO C
Pa3IMYHBIMHU TIO3UIIMOHHBIMUA CHUCTEMaMHU CUUCIICHUS, YMEHHE BBINOIHATh BBIUUCICHUE
3HaUeHUH W TpeoOpa3oBaHUS BBIPAKEHUH CO  CTEMEHsSMU ©  Jorapudmamu,
npeoOpa3zoBaHus APOOHO-PAIMOHATBHBIX BBIPAKCHUH; YMEHUE ONEPUPOBATH MOHSITHIMHU:
MOCIIE0BATENbHOCTh, apu(pMeTHUecKas TMPOTPEcCHs, TeoOMeTpHuYecKas MpPOTPECCHs,
OeCKOHEYHO  yObIBalIIass  reoMeTpuyuecKas MPOTpeCCHsi; yMEHUE  3aJ]1aBaTh
MOCNIE0OBATEILHOCTH, B TOM YHCIE C TOMOIIBIO PEKYPPEeHTHBIX (opMyn; yMmeHue
OTIEpUPOBATh TOHATHSIMHU: KOMILJIEKCHOE YHCIIO, COMPsDKEHHBIC KOMILJIEKCHBIE YHCTIA,
MOJAYJIb W apryMEHT KOMIIJIEKCHOTO 4Hcha, (opMa 3amicH KOMIUIEKCHBIX YHCeN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U anredOpanmdeckas); yMeTb IPOU3BOJIUTH
apudmernyeckue JEHCTBUS C KOMIUIEKCHBIMH  YHCIAMHU; TPUBOJIUTH MPUMEPHI
WCIIOIB30BaHUSI KOMIUIEKCHBIX YHUCEN; OMEepUPOBATh MOHATHSAMHU: MaTpuia 2x2 u 3x3,
ONPENIEIUTENb MATPULIBl, TEOMETPUUECKUI CMBICI OIIPEIETUTENS

YMeHue onepupoBaTh IMOHATHUSMH: PALMOHAIBHBIE, UPPALMOHAIBHBIE, IOKA3aTEJbHBIE,
CTENEHHBIE, JIoTapu(PMUIECKHE, TPUTOHOMETPUYECKHE YpaBHEHUS W HEPABEHCTBA, UX
CUCTEMBI,  yMEHHE  ONEPUPOBATh  IOHATHUSAMM:  TOXKAECTBO,  TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHCHMH W HEPaBEHCTB,
PaBHOCWJIBHOCTh ypPaBHEHHI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh YpaBHEHMS,
HEPAaBEHCTBA W CHUCTEMBI C TIOMONIBIO PA3JIMYHBIX MPUEMOB; peEIIaTh YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IIAPAMETPOM; IPUMEHATH YpPABHEHMS, HEPABEHCTBA, HUX
CUCTEMBI JUIsl pEIICHUST MAaTeMaTHYECKUX 3a/a4 U 3a7a49 U3 Pa3IMdHbIX 00JlacTell HAyKu W
peanbHOU KU3HU

YMeHue omnepupoBaTh MNOHIATUSIMU: (QYHKUMS, YETHOCTh (YHKUUH, NEPUOAUYHOCTH




(yHKIIMH, OTPAaHHMYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH ()YHKIIMH, SKCTpeMyM (YyHKIIUH,
HauOoJplIIee U HAaMMEHbIIIee 3HAaUeHUs PYHKIMU Ha IPOMEXYTKE, HEpepbIBHAs (PYHKIHS,
acUMITOThl  rpaduka (QyHKUMH, T[epBas W  BTOpas IpPOU3BOJAHAS  (YHKIUH,
TEOMETPUUCCKUI U (PU3MUECKUIl CMBICT MPOU3BOIHOMN, MepBooOpa3Hast, OnpenenEéHHbII
UHTErpaj; YMEHHME HaxXOAWThb AaCUMITOThI rpaduka (QYHKIMM; YMEHHE BBIYUCIATH
MPOU3BOHBIE CYMMBI, MPOM3BENEHUS, YaCTHOIO M KOMMO3MLIMU (PYHKUUH, HAXOAUTH
ypaBHEHHE KacaTeJpHOW K TIpapuky (yHKIMM; YMEHUE HaxXOOUTh IPOU3BOJHBIE
AJIEMEHTAPHBIX (YHKLIWH; YMEHHE HCIIOJIB30BaTh NPOM3BOAHYIO Ui HCCIEIOBAHUS
(GyHKUMH, HAXOOUTh HAHOOJbIINE M HaUMEHbIINE 3HaYeHUs (PYHKUMH; CTPOUTH TpaduKH
MHOTOWJIEHOB C HCIIOJB30BAaHHEM alllapaTa MaTeMaTH4YecKOro aHallnu3a; TNPHUMEHSTh
IIPOM3BOJIHYIO JUISl HAXOXJAEHUS HAWIy4lllero pPEUIeHUs B IMPHUKIAIHBIX, B TOM YHCIIE
COILIMAJIEHO-9)KOHOMHUYECKUX M (PU3NYECKUX 3a]lauax; HaXOAUTh IJIOMIATN U 00BEMBI QUry
C IIOMOILIBIO HMHTErpana; NPUBOAUTH IMPUMEPbl MaTEMAaTHYECKOIO MOJAEIUPOBAHUSA C
MOMOIIBI0 AU GEepeHIINATHHBIX YPABHCHHIA

YMeHue onepupoBaTh MOHATUSAMH: Tpaduk (yHKIUH, oOpaTHAs (YHKIHUS, KOMITO3HIIUS
byHKIUH, nuHeWHas QyHKOMSA, KBaapatuyHas (yHKUMA, panuoHanbHas (QyHKUUA,
CTeTieHHass (DYHKIUS, TPUTOHOMETPUYECKUE (YHKIUH, OOpaTHBIC TPUTOHOMETPUUYCCKUE
GyHKIMHU, TOKa3arenbHas W Jiorapupmuyueckass (yHKIHMU; YMEHUE CTPOUThH Tpaduku
M3YYCHHBIX (YHKIMH, BBIMONHITH NpeoOpazoBaHus TpaduKoB (QYHKIIHIA, HCIIOTH30BATH
rpaduKy JUISI U3YYEHHS MPOILECCOB M 3aBUCUMOCTEH, TPU PEIICHUM 3aJad M3 JIPYTHUX
Y4eOHBIX MPEJAMETOB U 3aJ1ad U3 PEabHON XU3HU; BBIpaKaTh (HOpMynaMu 3aBUCHMOCTH
MEXJy BEIMYMHAMH, WCIIOJIb30BaTh CBOWCTBA M rpaduku (QYHKIUH Uil pelIeHUs
YpaBHCHHI, HEPABEHCTB M 3aqad C MapaMeTpamH; H300pakaTh Ha KOOPJWHATHOM
IUIOCKOCTH MHOYKECTBA PEIICHUH YPaBHCHH, HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBbIE 33J]a4l Pa3HBIX TUIOB (B TOM YHCIE Ha MPOIEHTHI, JOIH U
4yacTH, Ha JIBW)KEHUe, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOIH, 3a7aud U3 00JacTH
yIpaBJICHUs JTUYHBIMA U CEMEHHBIMU (pUHAHCAMU); COCTABISATh BBHIPAXKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMBI IO YCJOBMIO 3a/layM, UCCIIE0OBATh MOJYUYEHHOE PELIEHUE U
OLIEHUBATh MPABJONOI00HOCTh PE3yIbTATOB; YMEHHE MOJEIUPOBATh peajbHbIE CUTYalluU
Ha S3bIKE MaTE€MaTHKU; COCTABISTh BBIPAXKECHUS, YPABHEHMsSI, HEPABEHCTBA U MX CHUCTEMBbI
II0 YCJIOBMIO 3aJla4yM, MCCIEN0BATh IOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM allapara
anreOppl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3ynbTarT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apupMeTHdyeckoe, MeauaHa, HauOosbliee U
HaVMEHbIIIEE 3HAYEHUs, pa3MaX, IUCIEPCUs, CTAHJAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHUE W3BJEKaTh, HMHTEPHPETUPOBATH HHPOPMAIUIO, NPEJACTABICHHYIO B
Tabiulax, Ha AuarpamMMmax, rpaukax, OTpa)karollyl0 CBOMCTBa peaJIbHBIX IMPOILIECCOB U
SBJICHUH; MPEACTaBIATh MH(OPMAIMIO C MOMOIIBIO TAaOJUI] U JUarpaMM; HCCIEIO0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4HCIE C MpPUMEHEHUEM TIpaduyecKuX METOI0B U
JIEKTPOHHBIX CPENICTB; TpapHUUecKy MCCIeI0BaTh COBMECTHbIE HAOMIOAEHUS C TTOMOIIbIO
JarpaMM pacCEMBAaHMS U JIMHEWHOW PErpecCuu

YMeHue onepupoBaTh MOHATHUSAMH: CIIYYalHBIN ONBIT U CIy4yailHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOro COOBITHS; YMEHUE BBIUUCIATH BEPOSITHOCTh C UCIOJIb30BAHUEM I'paUUeCKUX
METOJIOB; MPHUMEHSTh (QOPMYJbl CIOKEHUS U YMHOXKEHHS BepOATHOCTEH, (opmyiy
MOJTHOM  BEpOsITHOCTH, Gopmyiny bepHymin, komOuHaTtopHble (akTel U (OPMYIBI;
OLICHUBATh BEPOSATHOCTU peaJbHBIX COOBITHI; yMEHHE OIEepUPOBATh MOHATUSIMU:
Clly4allHasi BEJIMYMHA, paACIpPENCIICHUEe BEPOATHOCTEH, MAaTeMaTHYECKOe OXHUIaHUeE,
JUCTIepCUsl U CTaHJIaPTHOE OTKJIOHEHHE CIy4yailHOW BETUYMHBI, QYHKIIMH paclpeleleHHs
U IJIOTHOCTU PaBHOMEPHOIO, IOKA3aTEIbHOIO M HOPMAJIbHOTO PACIPENEICHUN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHUN JJI1 PELICHHs 3a/1a4; 3HAKOMCTBO C
MOHATUSIMHM: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIEIOBaHUNA; yMEHHUE




MIPUBOJIUTH PUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHME OIEPUPOBATh MOHATHSAMM: COUYETaHHE, IIEPECTAHOBKA, YHCIIO
COYETaHMM, YUCIIO IEPecTaHOBOK; OMHOM HbI0TOHA; yMeHHE MPUMEHITh KOMOMHATOPHbBIE
(bakThl U pacCy>KACHUS Ul PEIICHHS 3a/1a4; OLEHUBATH BEPOATHOCTH PEaTbHBIX COOBITUH;
COCTABJISITh BEPOATHOCTHYIO MOJEINIb U HHTEPIIPETUPOBATH IMOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOUYKA, MpPsMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
JIyd4, BEJIMYMHA yIja, IUIOCKUKM Yrojl, JBYIPaHHBIM yroy, TPEXIPAHHBIA  Yroll,
CKPEILMBAIOIINECS MPsAMBIC, NApauIEIbHOCTh M IEPHEHAUKYISAPHOCTh MPSIMBIX U
IJIOCKOCTEM, Yroj MEXAY IPSIMBIMH, YIOJ MEXAY IPSIMOM M INIOCKOCTBIO, YrOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBIMU,
pacCcTosiHuEe MEKAYy IUIOCKOCTSIMU; YMEHHE MCII0JIb30BATh IIPU PEUICHUU 33/1a4 U3y4YCHHbIE
(bakThl U TEOpPEeMbl IJIAHUMETPUHU; YMEHHUE OLICHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOLIETO
MHpa; CTPOUTH MAaTEMAaTUYECKHE MOJEIM C IIOMOILIBIO TI€OMETPUYECKUX IOHATUN U
BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU NPAKTUYECKUE 3a7a4u

10

11

YMeHue onepupoBaTh HOHATHAMM: IUIOIAAb (QUIypbl, 00BEM (GUIYypbl, MHOTOTPAHHUK,
NPaBUJIBHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOTpaHHHMKA, KyO, mapaiiesenure]], Ipu3Ma,
nupamuia, GUrypa U MOBEPXHOCTh BpalllEHHUS, LUIUHAP, KOHYC, map, cdepa, Ionaib
cdepsl, MIOManb MOBEPXHOCTH MUPAMUABI, MPU3MBI, KOHYCa, IMIMHApA, 00BbEM KyOa,
MPSAMOYTOJIBHOTO MapajuieNienuIiea, MUpaMuJibl, MPU3Mbl, LWIAHIpa, KOHYyca, liapa,
pa3BEPTKA IIOBEPXHOCTH, CEYEHHMS KOHYCa M UWIMHAPA, M[AapajulelIbHBIE OCU WU
OCHOBAHUIO, CEUEHHE Iapa, MIIOCKOCTh, Kacaromiasics chepsl, MIIUHIPA, KOHYCa; YMEHUE
CTPOUTH CEYCHHE MHOTOTPAHHUKA, H300pakaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpalICHUsl, UX CEYEHHUs, B TOM YHUCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE
NPUMEHSTh CBOWMCTBA T'E€OMETPUYECKHX (UTYp, CaMOCTOSTENHHO (OPMYIHPOBATH
ompejeNieHUus] M3ydyaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bl O CBOWCTBAX M IPU3HAKAX
reoOMeTpHUecKuX (GUryp, OOOCHOBBIBaTH WM OINpPOBEPraTh HX; YMEHHE IPOBOAHUTH
knaccupukanuo Guryp Mo pa3NUYHBIM = [PU3HAKAM, BBINOJHATH HEOOXOIUMBIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHUS

YMeHue onepupoBarh MOHATUSAMU: JIBUKEHUE B MPOCTPAHCTBE, MapajlleNbHbIN NepeHoc,
CUMMETpPUSl Ha IJIOCKOCTM M B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHUE MOA00MS,
1o/100HbIe (UTYpPHI; YMEHHME paclo3HaBaTh paBHBIE U MOJ00HBIE (QUTYpPHI, B TOM YHCIIE B
IIPUPOZE, HMCKYCCTBE, ApXUTEKTYpE; MCIIOJIb30BaThb TIE€OMETPUYECKHE OTHOIICHHS IIpH
pelIeHnn 3a7a4; HaXOJAUTh N'€OMETPUYECKHE BEIMYMHBI (JJIMHA, yroJl, MJIOoaab, 00BEM)
IPU pEeIHIeHUH 3aJad M3 JPYruxX y4eOHBIX MPEeIMETOB U M3 peabHOM KU3HU; YMEHUE
BBIUUCIIATh TEOMETPUYECKHE BEIMYMHBI (JUIMHA, Yrojl, IUIouiaab, O0BEM, IUIOIIA]lb
MIOBEPXHOCTH), MCIMONb3Yysd H3y4eHHbIE (OPMYJBI M METOJbl, B TOM YHUCIE: IUIOMAAb
MOBEPXHOCTU TMUPAaMUJIbI, MPU3MBI, KOHYCa, LWIMHIpPA, IUIOM@AIs cdepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO MapajuleNenunesna, MUpaMuabl, MPU3MbI, IWIMHApA, KOHYyca, LIapa;
yMEHHE HaXOJUTh OTHOILEHHE 00BEMOB MOJIOOHBIX QUTYD
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YMeHHe onepupoBaTh IOHATUAMH: MPSAMOYIOJIbHAs CHUCTEMa KOOPAUHAT, BEKTOP,
KOOPJMHATBI TOYKH, KOOPJIMHATHI BEKTOPAa, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YHUCIO0, pa3loKeHHE BEKTOpa Mo 0a3ucy, CKaJspHOE TPOU3BEIEHHE, BEKTOPHOE
MIPOM3BENICHNE, YroJl MEXAYy BEKTOpaMH; YMEHHE MCIOJb30BaTh BEKTOPHBIM U
KOOPAMHATHBIN METOJ Ui PELIeHHUs TeOMETPHUYECKUX 337ad M 3a/1ad JIPYTUX y4eOHBIX
MIPEAMETOB

YMeHue BbIOUpATh MOAXOISANIMI METOA Ul pelleHus 3aJauyd; MOHMMaHHe 3HAYMMOCTH
MaTeMaTHUKU B W3YYEHHUH MPUPOJHBIX M OOLIECTBEHHBIX MPOLIECCOB U SIBICHUH; yMEeHUE
pacro3HaBaTh IPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTEMAaTU4ECKOU HAYKH







IHHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
Kon
1 Yucna u BBIYUCIIECHUS
1.1 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
12 Panuonanehple  uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOM, TIPOLIEHTHl, OECKOHEUYHbIE
' MEPHOINIECKHE POOH
13 Apudmernueckuii KOpPEHb HaTypalbHOW cTeneHHu. JleHcTBHA C  apu(METHYECKUMH KOPHSIMH
' HaTypalbHOH cTeneHn
1.4 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBONWCTBA CTENEHU
15 CuHyc, KOCUHYC M TaHT€HC YUCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO
' apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
17 JeiictButenpHble  uMcna.  Apudmernueckue — onepauudd € JICHCTBUTENbHBIMM  YHUCIAMH.
' [TpuGmmxEHHbIC BEIYMCIICHUS, TPABHIJIA OKPYTIICHHS, TPUKHU/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUI
1.8 [IpeoOpazoBanme BEIpaKESHUHT
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie u 1poOHO-palIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMUIecKue HEpaBEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTemMsl TMHEHHBIX YpaBHEeHNH. ONpeaennTens MaTPHULbI
3 OyHKIHH U TpaduKu
31 OyHk1us, crocoosl 3ananust Gyakiun. ['papux Gynkiuu. Bzaumuo obparnsie ¢pyHkuuu. YETHbIe U
' Heu€THbie QyHkiuu. [leprnoanyueckue GyHkmm




O6nactp ompeneneHus W MHOXKECTBO 3HadeHuW QyHkmuu. Hymm Qynkmuun.  IIpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U MUHHUMYMBI ()YHKIIHH.
Haubonbiiee u HauMeHblee 3HaueHrne QyHKIIUU Ha IPOMEKYTKE

33 CreneHHas QyHKIUS C HaTypaJdbHBIM U IebIM TOKa3aTeneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa U
' rpaduk KOpHsS N-0if cTereHn

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu

3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKH

3.6 Touxu pa3psiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoWicTBa (PYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIE0BATEIHLHOCTEH

3.8 Apudmernueckast U reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa

4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE SI€eMEHTAPHBIX (YHKIIUN

42 [IpumeHeHre TPOU3BOJHOW K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTUKA

5.1 MHosxecTBO, onepanuy Haja MHOKecTBaMu. J[narpamMmel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKN

7.4 Tena 1 NOBEpXHOCTH BPALICHUS

7.5 KoopauHaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DiieKTpoHHasT OMOIMOTEKa YUCOHMKOB M METOIUYCCKUX MarepuaioB. IIpeaMeTHbIe paszensl «MareMaThukay,
«Anrebpay, «['eomerpusi» http://window.edu.ru/

®enepanbHblil THCTUTYT nefarorndyeckux uzMepenuid. OI'D u EI'D no marematuke. Ha caiite pazmeniatorcs:
nemo-Bapuantel EI'D, OI'D, 'BD no maremaTike, COOPHUKH MaTe€pHaNOB ISl MOATOTOBKU O0YyYarOUIXcs IO
MaTeMaTHKe, METOIMYECKUE PEKOMEHIAINH IKCIIEPTOB MPEIMETHON KOMUCCHU 110 Matemartuke. https://fipi.ru/

l'ocynapctBennast obpasoBarenbHas miardgopma «Poccuiickas 3JIEKTPOHHAS HIKOJA» — 3TO MHTEPAKTUBHBIC
YPOKH TIO BCeMY MIKOJIBHOMY Kypcy ¢ 1 mo 11 kjacc OT Nmy4miuxX yduTeledl CTpaHbl, B TOM YHCIE IO
martematuke. MHpopMannoHHO-00pa3oBaTenbHast cpea Uil U3yUeHHsI MaTeMaTHKH, OObEIHHSIONAs YIeHHKA
(B ToM umciie gereit ¢ OB3), yunTens, poAUTeNs U OTKPBIBAIOIIAS PaBHBIM JOCTYI K KaU€CTBEHHOMY OOIIEMY
00pa30BaHUIO HE3aBUCUMO OT COIIMOKYIIBTYPHBIX ycimoBuid. https://resh.edu.ru/about

Yuu.py - oTeuecTBEHHas OHJAWH IuiatopMa, TIe YUYECHHKH M3 PErHOHOB POCCHU H3y4alOT MaTeMaTHKy B
UHTEPAaKTUBHON QopMe. YUm.py pacKpbiBaeT MOTEHIMAT Kaxaoro pedenka. I[lmardopma aHamu3upyer
JEUCTBHS KaXIOTO YYCHHKAa W Ha OCHOBE JAHHBIX MOJOUpACT MEpCOHAIbHBIC 3aJaHHs, CO3/aBas TaKUM
00pa3oM MHIUBUIYATBHYIO 00pa30BaTe/IbHYI0 TpaeKTopuio. B ToMm uuncite u mo maremaruke. https://uchi.ru/
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