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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yuyeOHOro Kypca «l'eomerpusi» 06azoBoro ypoBHs aiisa ooydaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHOBe DeepanbHOro rocynapcTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CPEAHEro oO0Iero oOpa3oBaHMs, C YYETOM
COBPEMEHHBIX MHPOBBIX TpPeOOBaHMM, MPEABABIAEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHMIO, M TPATUIMA POCCHICKOTO
oOpa3oBanus. Peanuzanusi nporpaMmbl oOecriedrBaeT OBJa/IeHHE KIIOUYEBBIMH KOMIIETEHIMSIMH, COCTABISIOUIMMHU OCHOBY
Ui CaMOpPa3BUTHUS U HEMPEPBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO W TMO3HABATEIHHOTO
Pa3BUTHUS TUYHOCTU OOYUAIOIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca IeOMETpUM Ha YPOBHE CpelHEro oOuiero oOpas3oBaHus OOYCIIOBJIEHA MPAKTHYECKOH
3HaYUMOCTBIO METANPEIMETHBIX U IMPEIMETHBIX PE3YJIHTATOB 00YUEHHsI TEOMETPUH B HAIIPABJICHUHU JINYHOCTHOTO PAa3BUTHUS
oOyuatomuxcsi, GopMupoBaHusi PyHKIIMOHATHHON MaTEeMaTHYECKON TPaMOTHOCTHU, U3yUEHUs APYTUX YIEOHBIX TUCIUILINH.
Pa3zButne y oOyuarommxcs MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKIECHUH TC€OMETPUUYECKUX aOCTpaKIIuy,
COOTHOLIECHUH PEATLHOTO U UJICATbHOI0, XapaKTepe OTPAKEHUSI MAaTEMAaTUYECKOW HAYKOM SIBJICHUN M MPOLECCOB PEATLHOTO
MHUpa, MECT€ TE€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHMM U B IPAKTHUKE
crocoOCcTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS YYAIIUXCS, @ TaKKE KA4eCTB MBIIIJICHUs, HEOOXOIUMBIX st
aJlanTalud B COBPEMEHHOM OOIIIECTRE.

['eomeTpust gBisieTCsl OHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro 001Iero o0pa3oBaHus, TaK Kak 00ecreurnBaeT
BO3MO>KHOCTh U3yU€HUS KaK TUCHUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MblIIEHHE, GOPMUPYEMOE MPU U3YUEHUH O0YUYaIOIUMUCS MOHATHUHHBIX OCHOB F€OMETPUH U IOCTPOECHUU
[ENOYKH JIOTHYECKUX YTBEPKACHHUIA B XO/€ PEIICHHUS] TEOMETPHUUECKUX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh TMIOTE3bI
HETMOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTHU U3 Kypca (DU3HUKH.

YMeHne opueHTHUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSAX AEATEIHbHOCTH YEJIOBEKA.
OpueHTanus yenoBeKka BO BPEMEHH U POCTPAHCTBE — HEOOXOAMMOE YCIOBUE €T0 COLMAIBHOTO ObITHS, (hOpMa OTPaKEHUs
OKpY>KaIOIlIEr0 MHUpa, YCJIOBUE YCHEIIHOIO MO3HAaHWS M aKTUBHOTO IMpeoOpa3oBaHMs AeHCTBUTENbHOCTU. OnepupoBaHUe



POCTPAHCTBEHHBIMH 0O0pa3aMu OOBEIUHSAET pa3Hble BHUIALI YYCOHOM M TPYAOBOM NESITEIBHOCTH, SBISETCS OJHUM W3
mpo¢eCCUOHAIbHO Ba)XKHBIX KA4yeCTB, MOATOMY aKTyajbHa 3ajada (OPMUpPOBAHMUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K IMPAKTUYECKOMN
JNEATETBHOCTH IO MHOTUM HAIPABIICHUSIM.
Ilenb ocBoeHMs mporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHHsI — 00I1e00pa3oBaTeibHOE U
OOIIEeKYJIBTYpHOE pa3BUTHE OOydYarommMxcs depe3 oOecreyeHue BO3MOXKHOCTH TMPHOOPETEHHUS M HMCIOJIb30BaHMS
CUCTEMATHYECKUX TeOMETPUYECKHMX 3HAHWUN W JIEUCTBUM, CHEMU(UUHBIX TCOMETPUH, BO3MOXXHOCTH YCHEITHOIO
MPOJOJIKEHUS 00pa30BaHUS MO CIEIUATIBHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM HUCTIOJIb30BAHUEM T€OMETPHH.
[Iporpamma 10 reoMeTpud Ha 0a30BOM YpPOBHE IMpeqHa3HaueHa JUisi OOydYarollUXCS CpEJHEW IIKOJIbI, He
WCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUH Ha YPOBHE OCHOBHOT'O OOIIEro oopa3oBaHus. TakuM o0pa3oM, oOydaromuecs
Ha 0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTUYeCKHE YMEHHS, CBS3aHHBIE CO CHEIU(HUKON TreoMeTpuu u
HEOOXOJIUMBIC JIJISl dKU3HU B COBpEMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YUUTh FeOMETputo Oosee
IyOOKO, €CJIU B JaJbHEWIlIeM BO3HUKHET HEOOXO0IUMOCTh B TECOMETPUUECKUX 3HAHUSAX B TPOPECCUOHAIBHOU JIEITEIIbHOCTH.
JlocTrKeHue 1eJId OCBOCHHS MPOTrpaMMbl OOECIIEUMBAECTCS PEUIEHWEM COOTBETCTBYIOIIMX 3ajad. [IpuoputeTHhIMU
3a/1a9aMu OCBOCHUS Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kinaccax sBISIFOTCS:
e (¢opMupoBaHHE TPEACTABICHUS O TCOMETPHHM KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HaHHE €€ B3aMMOCBS3U C
OKPYXaIOIIUM MUPOM;

e (¢opMupoBaHHE MPEICTABICHUS O MHOTOIPaHHUMKAX M TeJaX BpAIEHHS KaK O BaXXHEUIIMX MaTEeMaTUYECKUX
MO/IEJISIX, TIO3BOJISIFOIIMX OIMKUCHIBATH U U3Y4aTh PA3HBIE SABJICHUS OKPYKAKOIIETO MUPA;

e (¢opMupoBaHHE YMEHHS pPaclO3HAaBaTh Ha YEpTEkax, MOJACISIX M B pPEaJIbHOM MHUpPE MHOTOTPAHHHKH M Teia
BpAIICHHUS;

e OBJIQJICHUE METOJaMU pelleHUs 3a7a4 Ha OCTPOCHUS Ha N300paKEHUSX TPOCTPAHCTBEHHBIX (DUTYD;

e (¢opMupoBaHHE YMEHHS OIEPUPOBATh OCHOBHBIMHU IOHSTHSMU O MHOTOIpaHHUKAX M TejJaxX BpalleHUS U UX
OCHOBHBLIMH CBOMCTBaMU;

e OBJIAJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIMOB 3a1a4; (OPMHUPOBAHUE YMEHHUS MPOBOAUTH HECIOXKHBIC
JIOKA3aTEbHBIEC PACCYKICHUS B XOJI€ PEIICHUSI CTEPEOMETPUUECKHUX 3a7ad U 3a/1a4 C MPAKTUUECKUM COJICPKaHUEM;



e Pa3BUTHE UHTEIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTEH OOydYaroumxcsi, MO3HABaTEIbHOM AaKTUBHOCTH,
UCCIIEN0BATEIBbCKUX YMEHUM, KPUTUYHOCTU MBILIUICHUS;

e (opmMupoBanue GHyHKIMOHATHLHOW TPAMOTHOCTH, PEIICBAHTHONW T€OMETPHUHU: yYMEHHUE DPACIO3HABaTh IPOSIBICHUS
FEOMETPUYECKUX TMOHSITUH, 00OBEKTOB M 3aKOHOMEPHOCTEH B pPEANIbHBIX KU3HEHHBIX CUTYyallUsAX U MPU U3YYCHUU
JIpYrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM W 3aKOHOMEPHOCTEW, (OpMYIHpPOBATH UX Ha S3bIKE
T€OMETPUU U CO3[1aBaTh T€OMETPUUECKUE MOJIEIHU, IPUMEHATh OCBOCHHBIN T€OMETPUUECKUN anmapar sl PerIeHus
NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnrYuTeNnsHON 0COOCHHOCTHIO TIPOTPAMMBI SBIIICTCS BKIIOYEHUE B KYPC CTEPEOMETPHH B HadaJle €ro U3y4eHUS 3aj1ad,
peliaeMblX Ha ypOBHE WHTYWTUBHOTO TO3HAHWS, U ONPENEIEHHBIM 00pa3oM OpraHu3oBaHHasi padOoTa HajJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TMPOTEKAHUE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEUIIIEMY U3YUCHUIO IIPEAMETA.

[IpennoureHue OTHAETCA HATJIAIHO-KOHCTPYKTUBHOMY METOJy OOYyYEHHUS, TO €CTh TEOPETUYECKHUE 3HAHUS HWMEIOT B
CBOEM OCHOBE YYBCTBEHHOCTb MPEAMETHO-IIPAKTUUYECKON NESITEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUMN Y
y4aluxcsi B Kypce CTepeoMeTprr MPOBOJIUTCS 3a CUET PEIICHUS 3a/1a4 Ha CO3/IaHke TPOCTPAHCTBEHHBIX 00pa30B M 3a/1ay Ha
oTepupOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3nanue oOpa3a MPOBOJUTCS C OMOPOM Ha HATJISAHOCTD, a ONEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBIICYEHUS OT HATJISIAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIeP KaHUsI.

OcHOBHBIE coJiepKaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHororpanHHukmny, «lIpsiMbie ¥ IIIOCKOCTH
B IPOCTpaHCTBEe», «Tena BpameHus», «BEeKTOpbl U KOOPAWHATHI B MPOCTpPAaHCTBE». DOPMHUPOBAHUE JOTUUECKUX YMEHUM
pacmpenenserca He TOJbKO IO COAEP)KATEeIbHBIM JIMHUSM, HO M IO TojaM OOy4YeHHUsi Ha YPOBHE CpPEIHEro oOIiero
o0Opa3oBaHUs.

Conepxanue o00Opa30oBaHHs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yJbTaTaM OCBOCHHS paboyell MporpamMmsl,
pacrpee€HHbIM 10 rojaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE TEOMETPUUECKUMU MOHATUSIMU
M HaBBIKAMHU OCYIIECTBIISIOCH TMOCJIEAO0BATEIFHO U MOCTYMATENbHO, ¢ COOJIIOJCHUEM MPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY T€OMETPUUYECKHUX MPEICTABICHUN O0YJarOIINXCS, PACIIUPAS U yriayOss e€,
o0pa3yst MpoYHbIE MHOYKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha uzyuyenue reomerpun otBoauTCs 2 yaca B Henento B 10 kiacce m 1 yac B Hepemo B 11 kimacce, Bcero 3a Ba rojaa
o0yueHus - 102 yueOHBIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, MpocTpaHcTBO. lloHsTHE 00 akcMmoMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHre MpsIMBIX B IMPOCTPAHCTBE: MEPECEKAIOLIMECS, TapaICIbHBIE U CKPEIIMBAOIIHNECS MPAMBIE.
ITapannenbHOCTh NPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MapaJlICIbHbIE NPAMBIE B IIPOCTPAHCTBE; MAPAIIIEIBHOCTD TPEX
MPSMBIX; MAPAIUIENBHOCTh IPSAMOW M IUIOCKOCTH. YTJIBI C COHAIPABJICHHBIMU CTOPOHAMH; YIOJl MEXAY MpSMBIMH B
npoctpancTBe. [lapauienbHOCTP  IIOCKOCTEH: TMApAJUICIbHBIE IUIOCKOCTH; CBOMCTBA MAPAJUICIBHBIX ILIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPAdP, KyO, Napajuieenune l; IOCTPOCHUE CEUEHUN.

IleprieHIUKYJISIPHOCTD HPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSAMBIE ITAPAILICIIbHBIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, MPU3HAK NEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
MIEPIICHIUKYJIIPHON TIJIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOU M TUIOCKOCTBIO; IBYTPAHHBIN YIOJI, JIMHEHHBIN
YTOJI IBYrpaHHOro yria. [lepneHaukynsp M HaKJIIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH, MpOeKlus (Urypbl Ha IUIOCKOCTh. [lepneHIuKyIspHOCTh IJIOCKOCTEH: MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYIISpax.

MHOrorpaHHUKH

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTIOTPAaHHUKA, BBIIMYKJIbIE W HEBBINYKJIbIE MHOTOTPaHHUKH;
pa3BépTka MHororpaHHuka. [Ipusma: n-yronpHas npu3Ma; I'paHU U OCHOBAHUS NPU3MBbI; NpsiMas WM HAKIOHHAS NPU3MBIL;
OOKOBas U TOJIHAS TTOBEPXHOCTH Mpu3Mbl. [lapamienenunes, mpsMOYTOJbHBIN MMapajieNIenuIe]] U ero cpoictaa. [lupamuna:
n-yrojibHas TUpamMuja, TPpaHU U OCHOBAaHUE MHPaMUJIbI; OOKOBask M TOJIHAS TOBEPXHOCTh MUPAMUJbI; MpaBUIbHAS |
yCeY€HHass NUpaMua. OJEMEHTbl MpU3Mbl W NHUpaMuabl. [IpaBuUIbHBIE MHOTOTPAHHHMKHU: TIOHSTHE IPABUIBHOTO
MHOTOTPAaHHMKA; TpaBWIbHAs MpU3Ma W IpaBWIbHAs NUPaMUJIA; MpPaBWIbHASA TPEYrojbHas MUPAMHUAa WU MPABUIbHBIN



teTpadap; KyO. IlpencraBieHne o mpaBWIBHBIX MHOTOTPaHHMKAX: OKTadJp, AoJAeKa’Ap U ukocarap. CedeHus NpU3Mbl U
OUPaMU/IBL.

CummeTpuss B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJEMEHTbl CUMMETPUU B
nupamuax, napajuienenuneaax, IpaBuiIbHbIX MHOTOTPAaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans GOKOBON MOBEPXHOCTH M IOJHOM
IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIAJb OCHOBaHWH, TeopeMa O OOKOBOM IMOBEPXHOCTH HpsiMOM mpusMmbl. [lnomansb
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTH MPAaBUIBHOW MHpaMUbl, TEOpEMA O IUIOIIAAU yceu€HHOW nupamuibl. [lonstue o6
00BEme. OOBEM MUpPaMUIbI, IPU3MBI.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOIIAIIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

11 KUIACC

Tena Bpamienus

[Hunuuapuyeckas MOBEPXHOCTh, 0O0pa3yrOIINe MUIUHAPUYECKON MOBEPXHOCTU, OCh IMJIMHIPUYECKON MOBEPXHOCTH.
[unuaap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIOMIAAhr OOKOBOM U MOJHOMU MOBEPXHOCTH.

KoHunueckast noBepXHOCTb, 00pa3yolre KOHUMYECKOM MOBEPXHOCTH, OCh M BEPILIMHA KOHUYECKOW nmoBepxHocTH. Konyc:
OCHOBAHHE M BEpIIHMHA, 00pa3yroIias U OCh; TUIOMAIb OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrone u
BBICOTA; OCHOBaHUA U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, AUAMETp; IUIONAAL MNOBepXHOCTU cdepbl. B3aumHoe pacnonoxeHue cdepbl u
MJIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaab chepsl.

N300pakeHue Teq BpalleHus Ha MIIOCKOCTU. Pa3BEpTKa LUIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpaileHus ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHMK, OMHUCAHHBIA OKoJIO cdephl; chepa, BIHCaHHAS B
MHOTOTPaHHHK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEéME MPSAMOYTOJBHOTO Mapajijiesienuneaa u
cneactBus u3 He€. O0BEM MIMHAPA, KOHyca. O0BEM 11apa U MIomaab chepsl.

[TonoGubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKTY TIJIOMAIIMU TOBEPXHOCTEN, 00bEMaMK MOJJOOHBIX TETI.



Ceuenus umauMHApa (MapamieNbHO W NEPHEHAUKYJISIPHO OCH), CEYEHHUS KOoHyca (mapajulelibHO€ OCHOBAHUIO U
IPOXOJIAIlee Yepe3 BEPIINHY), CEYEHUs 1apa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd U B mpocTpaHcTBe. CHOKEHME U BBIYUTAHUE BEKTOPOB. YMHOXXEHHUE BEKTOpa Ha YHCIIO.
Paznoxenue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTtopaM. [lpaBuino mapamienenunena. Pemienue 3amad, CBSI3aHHBIX C
IpUMEHEHUEM MIPaBMII IEUCTBUI ¢ BekTopamu. [IpsimoyronpHas cucrema KoopAuHAT B pocTpaHcTBe. KoopauHaTtel BekToOpa.
[Ipocreiiive 3agaun B KOOpAUHATAX. YTOJ MEXay Bekropamu. CkalsipHOE MPOU3BEJCHUE BEKTOPOB. BhIumcieHHne yrioB
MEK]ly IPSIMBIMU U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOSHHUS MPOTpaMMBbI y4eOHOTO mpeameTa «MaTteMaThKay XapaKTepUu3yIOTCs:

I'paxxpanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3UITMH O0YYAIOMIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHUCKOTO
oO1ecTBa, MPEACTaBICHUEM O MaTeMaTHYECKMX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUMU, MPOLECAYP
rpakJIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHHEM B3aUMOJEHCTBOBATh C COIMAJIBLHBIMA HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IMaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TpaKTaHCKON HAECHTHUYHOCTH, YBAKECHHUS K IPOIIJIOMY M HACTOSIIEMY POCCHUCKOM
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCHUMCKOM MaTeMAaTHYECKOU
IITKOJIBI, K MCITOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUEM JYXOBHBIX [IEHHOCTEH POCCUUCKOTO Hapo/a; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, 3THUYECKOTO
MOBEJICHUS, CBSI3aHHOIO C MNPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUW HAyKU M JICATECIBHOCTHIO YUYEHOI0; OCO3HAHUEM
JUYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy ayIIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIIOYasl ACTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEILICHUH, PACCYXKICHUI; BOCIPUUMUYHNBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHUE:

c(hOpMHUPOBAHHOCTBHIO YMEHHS IPUMEHITh MaTeMaTHUYCCKHE 3HAHWS B MHTEpPEcax 3JI0pOBOTO M Oe30macHOro oOpasza
KWU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 30pOBBIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U
OT/bIXa, peryjspHas Qu3nueckas aKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, TMPHU 3aHATUSAX CIOPTHUBHO-
03JI0POBUTEJIILHON AEATEIBHOCTBHIO.



TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pa3IinyHbIM cdepam npodeccrHoHaIbHOM
TESTETPHOCTH, CBSI3AHHBIM C MAaTEMaTUKOW W €€ TMPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymien
npodecCu U PeaTM30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY
o0pa3oBaHMIO M CamMOOOpPa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHHUH
NPaKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH.

JKOJIOruYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYphl, TOHUMAaHUEM BIIHMSHUS CONMATLHO-DKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHHE IPUPOAHON U COLMATIBHOM Cpe/ibl, 0CO3HAHMUEM TJIOOATIBHOIO XapaKTepa 3KOJIOTHUECKUX Npo0sieM; OpreHTaluen
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HAaHUW JIJIsl pElIeHUs 3a/1a4 B 00JIACTH OKPY>KAIOIIEH CpeJibl, TUIAHUPOBAHHUS MOCTYIIKOB U
OLICHKM UX BO3MOYKHBIX ITOCIICICTBUN I OKPY’KAIOLIEH CpEebI.

[{eHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKHU, TMOHUMAaHUEM MATEeMaTUYeCKOM HayKu Kak c(epbl YelOoBEYECKOW JEeATENIbHOCTH, HSTaloB €€ pa3BUTHUS U
3HAYMMOCTH ISl pa3BUTHs LIMBUIN3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKOU KYJIbTYPOU KaK CPEACTBOM
[MO3HAaHKUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBbCKYIO NEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHHSI TMPOTPAMMBI  ydeOHOTO mpeaMera «MartemaThKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCATbHBIMU HO3HABAMENbHBIMU OeliCUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHHIMU OelCmEUIMU,
VHUBEPCATIbHLIMU Pe2YTIIMUBHBIMU OetCMBUIMU.

1) Vhusepcanvruvie noznasamenvnvie oeiicmeus, obecneuusarom Gopmuposarue 6A308blX KOSHUMUBHBIX NPOUECCO8
obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYIHCAOWe20 MUPA,; NPpUMeHeHUue 102U4eCKUX, UCCIe008amenbCKUux onepayui,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble Jornyeckue 1efcTBUA:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU MAaTEMATUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
HOHATUAMY; (POPMYIHPOBATH OINPEAEICHUS MOHATUMN; YCTAHABIMBATH CYLIECTBEHHBIM IMPHU3HAK KiAcCU(UKALINY,
OCHOBaHUS JJ1s1 0000IICHUS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIIN34;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, CIUHUYIHBIC,
YaCTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKACHUSX; IIPeUIaraTb KPUTEPUH [ BBISBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

IPOBOJUTH CAaMOCTOSITENIBHO JOKA3aTelbCTBA MAaTEMaTHYECKUX YTBEPKIACHUU (IpssMble M OT IPOTHUBHOIO),
BBICTpAauBaTh apryMEHTALUIO, IPUBOIAUTH MPUMEPHI U KOHTPHPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIEC CYKICHUS U
BBIBOJIBL;

BBIOMPATh CHOCO0 pemeHuss yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
MOAXOSIINNA C YI4ETOM CaAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Ba3oBLlIe ucciieqoBarejLCKue J1elCTBUA:

UCIIOJI30BATh BOMPOCHI KaK MCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS; (hOPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIINE
MIPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBATh UCKOMOE M JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UIINIO0, MHCHHE,

POBOJUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIEIOBAHUE M0 YCTAHOBIECHHUIO OCOOCHHOCTEU
MaTEMaTUYECKOro OOBEKTa, SIBIICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
poLeccamy;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIOICHMUS,
MCCJICIOBAHMUS, OIIECHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB M 000OIICHHUI;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IPOIIECCA, & TAKKE BBIJIBUTATh MPEANOJIOKEHUS O €r0 PAa3BUTHH B HOBBIX
YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:



BBISIBIISATH Je(UIUTH HHPOPMALIMK, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HAa BOMPOC U JIJISl PEILICHUS 3a/1a4K;
BbIOMpaTh HMH(QOpPMALMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBAThb, CHUCTEMATU3UPOBATH W
HMHTEPIIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYpUPOBaTh HHGOPMAILINIO, IPECTABIATH €€ B Pa3IMUHBIX (JopMax, WILTIOCTPUPOBATH TpadUvecKH;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VuusepcanvHvie KOMMYHUKAmMu@Hble Oelicmeus, 00ecneuusaom c@opMupo8aHHOCMsb COYUANbHBIX HABLIKOG

00Y4aAOUUXCAL.
OO0menne:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCJIOBHSIMU M LEISAMH OOILEHHUS; SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M MMCBMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS IO XOAY PEILICHHUS
3a/1a4yM, KOMMEHTHUPOBATh IOJyYE€HHBIN PE3YJIbTAT;

B XOJ€ OOCYXXIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3aJauH,
BBICKA3bIBaTh WJECH, HALEJIECHHBIE HAa IOMCK PELICHHUs; CONOCTAaBIATh CBOM CYXKICHHS C CYXICHUAMH JAPYIHX
YYACTHUKOB JHAJIOTa, OOHApy>KMBaTh pa3iIMYME M CXOJCTBO MO3MUIMI; B KOPPEKTHOM (opme (HOpMyIupoBaTh
pa3HOIIacusl, CBOU BO3PAXKEHNUS,

IPEICTABISATh PE3yJbTaThl PELICHUS 3a/Ja4yH, SKCIIEPUMEHTA, UCCIEAOBAHUS, POEKTa; CAMOCTOSITEIbHO BHIOMPATH
(opMat BBICTYIUIEHHSI C YUETOM 3a/1a4 IPE3EHTAUMU U OCOOEHHOCTEN ayJUTOPHUH.

CorpyaHuyvecrno:

MOHUMATh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYAJTbHON pabOThI MPU pElIEHUU y4eOHBIX 3aj1ay;
PUHUMATh 11e7Th COBMECTHOM JIEeATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOUM pabOThI, paclpeiesiTh BUIbI
paboT, JOrOBapUBaATKLCS, 00CYXKIaTh MPOIIECC U PE3ybTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0O0CYXJACHUS, OOMEH MHEHUM, «MO3TOBBIC€ IITYPMbI» W HHBIC);
BBITIOJIHATh CBOIO YacTh PabOThI M KOOPJAMHHPOBATH CBOM ACHCTBHSA C APYTMMHU YJCHAMH KOMAaHJBI; OICHWBATH
KadyeCTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

3) Vhuseepcanvuvie pezynamuensie oeticmaus, obecneyusaom Gopmuposanue CMulCl08bIX YCMAHOBOK U HCUZHEHHBIX
HABBIKOB TUUHOCMU.



Camoopranusanus:

e COCTaBIIAATH IJIaH, AJITOPUTM PEIICHUS 3a1a4d, BHIOMPATH CIIOCOO PEIIeHUs C YIETOM UMEIOIINXCSA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU IIO3HABATENbHON pe(dIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
IPOLIECCOB, UX PE3YyJIbTAaTOB; BIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yibTaTa pelieHus
MaTeMaTHUYCCKOM 3aJauu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEUICHUU 337a4l, BHOCUTb KOPPEKTUBBI B JICSITEIHHOCTh
HA OCHOBE HOBBIX 00CTOSATENBCTB, JAHHBIX, HAJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yjbTaTa L€ U YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HETOCTHKCHHS
PE3yNIbTATOB JIEATEIHOCTH, HAXOAUTH OIIHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBatTh MOHATUSAMU: TOUYKA, IPAMasi, IIIIOCKOCTb.

[IprMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEIICHUU F€OMETPUUECKHUX 3a]1a4.

OneprpoBaTh NOHATUSAMH: IAPAILIETBHOCTD U MEPIIEHANKYISIPHOCTD IPSIMBIX U INIOCKOCTEM.

KnaccuduimpoBath B3auMHOE pacrooKeHHEe MPSMBIX U TIIIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: JBYTPAHHBIN YTOJI, TPAaHU JABYTPAaHHOTO yIJia, peOpo MBYIPAHHOTO yTia; JIMHEWHBIA YroJ
JIBYI'PAHHOTO yTJja; rpajyCcHas Mepa JBYIPAaHHOIO yria.

OnepupoBaTh NOHATHSIMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBIMYKJIbIA MHOTOTPAHHMK, 3JIEMEHTHl MHOTOTPAHHUKA,
MPaBUJIbHBIM MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (TTUpaMuIa; MprU3Ma, MPSMOYTOIBHBIN Mapajuienenumnes, Kyo0).



Knaccuduimpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS i KiaccuPuKanuy (BBIMYKJIBIE M HEBBITYKJIbIE
MHOTOI'PaHHUKH; TIPABWJIbHBIE MHOTOIPAHHUKY; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, MTapajieIeTUIeabl ).

OrnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEUSHUH, UCTIONB3YS METOJ CIICTIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJNHATH (BBIHOCHBIE) IIJIOCKHUE YEPTEKU U3 PUCYHKOB
IPOCThIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3amaum Ha HaxXOXJEHUE T€OMETPUYECKUX BEJIMYMH MO 00paslam WM alropuTMaM, MPUMEHSIS U3BECTHBIE
AQHAJIMTUYECKUE METObI MPU PEUICHUU CTAHAAPTHBIX MATEMATHUYECKUX 3a/1ad Ha BBIYMCICHHUE PACCTOSHHUN MEXIY JIBYMsI
TOYKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MEXY CKPEITUBAIOIUMUCS MPSIMBIMHU.

PemaTe 3amaum Ha HaXOXJEHUE TE€OMETPUYECKUX BEJIMYMH MO 00pa3laM WId alropuTMam, MPUMEHSS HU3BECTHBIC
AHAJIUTUYECKUE METOJbl TPU PEIICHUU CTAHAAPTHBIX MATEMAaTUYECKHX 337Ja4 Ha BBIUHCICHHE YIJIOB MEXKIY
CKPEILUBAIOIIUMHUCS MPSMBIMH, MEXIY MIPSAMON U IIIOCKOCTHIO, MEXY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beruucnars o0bEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMHlia) ¢ MpUMEHEHUEeM GOopMyI;
BBIYUCIISATh COOTHOIICHUSI MEXKTy TUIOIIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMu NTOAOOHBIX MHOTOTPaHHUKOB.

OrneprpoBaTh NOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh
CUMMETPHUH QUTYPBI.

N3Bnekath, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax,
MPEICTABIICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTy reomeTpuyeckre (PaxThl JJIs PEIICHUsS CTEPEOMETPUUYECKUX 3aJ]lay, MPEIOoJIaraloiuX HECKOJIbKO IIaroB
pEIIeHUs, €CIIM YCIIOBUS PUMEHEHHUs 3a1aHbl B SBHOU (popme.

[IpuMeHsATh NpPOCTEUIINE MNPOrpaMMHBIE CpPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUH
CTEPEOMETPUYECKUX 3a/1aY.

[IpuBoIUTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE M KU3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB
F€OMETPHUU B UCKYCCTBE.

[TpuMeHsTh MOMyYeHHBIE 3HAHUSL HA TTPAKTUKE: aHATU3UPOBAThH PEATIbHBIE CUTYAllUH U IPUMEHSTh U3yYCHHBIE TOHSATHUS
B MPOIIECCE TOUCKA PEIICHUs] MaTeMaTU4YeCKU ChOPpMYIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pPeaJIbHbIE CUTYAIIMH Ha SI3bIKE



reoMCTpHH, UCCIICAOBATE ITIOCTPOCHHBLIC MOJCIIN C MCITIOJIB30BAHUEM I'€COMETPUICCKUX MOHSTHH U TCOPEM, aIlrmapara anre6p1;1;
peliaThb IMPAKTUUCCKUC 3aada9U, CBA3AHHBIC C HAXOKICHUCM I'COMCTPUICCKUX BCIIMYHH.

11 KITACC

OnepupoBaTh MOHIATHIMH: IHJIUHAPUUYECKAs MOBEPXHOCTh, 00PA3yIOMIME IUIMHAPUICCKON MOBEPXHOCTH; IIMHID;
KOHHUYECKAsl TOBEPXHOCTh, 00pa3yIoIne KOHMIECKOU MOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3aUMHOE paciookeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: MAPOBONM CETMEHT, OCHOBAaHWE CETMEHTA, BBHICOTA CETMEHTA; IapOBOM CJIOW, OCHOBAaHUE
IapPOBOTO CJI0SI, BBICOTA IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boraucisats 00bEMBI U IIIOIIAIA TTIOBEPXHOCTEHN TEI BpallleHUs, TeOMETPUUYECKUX Tell C TPUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATUSIMU: MHOTOIPAHHMK, BIMCAHHBIA B chepy M ONMUCAHHBIA OKOJO cdepbl; cepa, BOucaHHAs B
MHOTOTPAHHHK WJIH TEJIO0 BPAIICHU.

BBIYuCISITE COOTHOMICHUS MEKTY TUTONIAISIMH TIOBEPXHOCTEH 1 00bEMaMH TOJOOHBIX TETI.

N300pakats u3ydaembie (UTYPhI OT PYKH U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) TUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUII CBEpXy, COOKY, CHHUBY;
CTPOUTDH CEUCHUS TN BpAICHUS.

N3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATh WH(MOPMAITMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DHUTYypax,
MIPEICTABICHHYIO Ha YePTEKaX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BhIMONMHATE IEUCTBUS CIOXKEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB U YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBIACHSITH, KAKUMHU
CBOICTBAaMHU OHH 00JIaqal0T.

[IpuMeHsTh NpaBuiIo napasuiesienuIena.



OnepupoBaTh NOHATHAMU: JE€KAPTOBbI KOOPAMWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHATBI BEKTOPA, YroJl MEXAY BEKTOPAMHM, CKaJSIPHOE IIPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPBI.

HaxomuTe cymMmMy BEKTOPOB M NPOMU3BEIAEHUE BEKTOpPA HA YMCIIO, YIOJI MEXIY BEKTOPAMH, CKAJSIPHOE IPOU3BEICHHUE,
pacKIIabpIBaTh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JACKAPTOBOW CHCTEME KOOPIHHAT.

[IpumensTh reomMerpuueckue (akThl ISl PEUIEHHUs] CTEPEOMETPUUECKUX 3ajad, MPEAIoJaraioluX HECKOJIbKO IIaroB
pEIIeHus, €ClI YCIOBHs MPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

Pemars npocreiimme reoMeTpUYECKUE 3a1a41 Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METOAA.

Pemate 3amaum Ha J0Ka3aTE€IbCTBO MATEMAaTUYECKUX OTHOLIEHUH M HAXOXKICHUE T'€OMETPUYECKUX BEIMYHMH I10
oOpa3uam Win alropuTMam, IpUMEHsISt U3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a]1a4.

[IprMeHATP NpPOCTEUIINE NPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI TPU PEIICHUH
CTEPEOMETPUYECKUX 3a1aY.

[IpuBOINTH MPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NMPUPOAE W KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB
Ir€OMETPUU B HUCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHMS Ha MIPAKTHUKE: aHAJU3UPOBATh PEabHbIE CUTYallul U PUMEHSTh U3YUEHHBIE IOHATHS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeEMaTH4YECKU C(HOpMYyITMPOBAHHOM MPOOJIEMBI, MOJIETUPOBATH peajbHbIE CUTYallUH HA SI3bIKE
T€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara ajareopsl;
penaTh NPakKTUYECKUE 3a1a4H, CBSI3aHHBIE C HAX0XKIEHHUEM I€OMETPUUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 nommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.cdsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOHATUS CTEPEOMETPHUHU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHHs IIIOCKOCTEH,
NapajuIebHBIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, NEPECEKAONINECS MTPpsiMast 1 bubmmorexa [IOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, NTEPECEKAIOIINECS MTPsIMast 1 brbmmorexa [TOK
> 1IEP P https://m_edsoo.ru/db685¢73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHe MHOTOI'PaHHUKOB Ha | bubnmnoreka [HOK

PUCYHKAX, Ha TPOCKIMOHHBIX
YCPTEIKaAX

https://m.edsoo.ru/a63959%ed

HauanpHabie cBenenus o kyoe u
MUpaMuie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB

HauanpHabie cBenenns o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

bubnunotexa LIOK
https://m.edsoo.ru/3d8ffd32




NUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM

bubnunoreka LIOK
7 MMOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHH U CIICACTBHUS U3 HUX
INousarue 06 aKCHOMAaTHIECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa LOK
' https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
IlousiTne 06 aKCMOMaTUYECKOM
9 ocTpoe cTepeome aKCHO bubmmorexa [OK
IIOCTPOEHUH CT METPHUHU: aKCHOMBI
P pEOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[Tonsatue 06 akCHOMaTUYECKOM
10 ocTpoe cTepeome aKCHO bubmmorexa [JOK
IIOCTPOEHUH CT METPHUHU: aKCHOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CICACTBUS U3 HUX
B3anMHOe pacnoiokeHHe NPSIMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmuoreka [IOK
napajijIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
bu6nunorexa LIOK
12 NapajuleJIbHbIC NPSAMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaUIEIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEN B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmorekxa [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHaAMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajiebHbIX INIOCKOCTEN bubmorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHbBIE
19 (burypsl Ha MIOCKOCTHU: TETPad, bubmmorexa [IOK
yP - TCTPpadIp, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEHCHIH https://m_edsoo.ru/1d434d0f
b K
21 [Toctpoenue ceueHuit nommorexa [0
https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I;JCKocflTH'}l;e l:)rIeH WK IJ)'ISI HbIE brbmmorexa [TOK
- NEPHETANKY P https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapasenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyJISpHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEeHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 aCPCTosIHHeYOT IT)OLIKI/I 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
32 ACCTOSIHUE OT TOYKH O MJIOCKOCTH bubmorexa HOK
p fl ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(f)CTOHHI/ICYOT l;O‘IKI/I 0 IIOCKOCTH brbmmorexa [IOK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTosiHue OT NPSIMOM A0 TUNIOCKOCTH
[TepnienquKymnsip U HaAKJIOHHBIE:
34 a(iJTOHHI/ICYOT IT)OIH(I/I 0 IUIOCKOCTH brbmmorexa [TOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM A0 TUNIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnmnorexa [JOK
NPAMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJj, JUHEHHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJja https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOI'O yIia https://m.edsoo.ru/c7c777ed
38 [lepneHUKyYISIPHOCTD TIIIOCKOCTEH: bubnuotexa [JOK




MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyISIPHOCTD MIJIOCKOCTEM:
39 np£3HaK ne[})]negnHKynﬂpHOCTH JBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHuKyISIPHOCTD IIJIOCKOCTEM:
40 HpESHaK HegnegﬂnKynﬂpHOCTH JBYX bubmmorexa LIOK
s https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIIApax bubmmorexa [IOK
https://m.edsoo.ru/91246736
KonTponbnas pabota no Temam
44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSMH"
[TonsiTie MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKIIbIE bubamorexa LOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTH PU3MBbI
47 [Tapannenenunen, npaMOyTroJIbHBIN bubnuotexa [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yroipHasi MMpamMuza,
rpadd 1 OCHOBAHUC ITUPAMHUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MIOHATHE MTPaBUIBHOIO
MHOIOTpaHHUKA; IIPaBUJIbHAS IIpU3Ma
Y IIpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamMuaa u
MIPaBWIbHBIN TeTpadip; KyO

bu6nmoreka [IOK
https://m.edsoo.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEIIbHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAb OCHOBAaHUM,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MPSAMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

bu6nmorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUpPaMHUIbI, TEOPEMa O IUIOIAAN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KontposbHas pabota mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
N bubnuorexa [JOK
36 Honsrue 06 0oneme https:/m.eds00.ru/7ad0020b
. bubnuoreka [{OK
57 0
OOBEM MHpaMi eI https:/m.edsoo.ru/235171b3
N bubnuoreka [{OK
58 O65EM IHpaMHZTEL https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
>9 OOBEM mupamiL! https://m.edsoo.ru/79¢10312
. bubnuorexa [{OK
60 OOBEM mupamHIL! https://m.edsoo.ru/2faadc3f
bubmmoteka IIOK
1 "
6 O0bem mpr3met https:/m.edso0.ru/79853608
bu6mmoreka IIOK
) "
6 O0bem mpr3met https://m.edsoo.ru/1¢053890
" bubmuoreka [IOK
63 O6wEM IpI3MEL https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabota no reme bubnmnoreka [HOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpeHue, 0600IIEHNE
cucTreMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEXKIY | bubnnorexa [JOK
JBYMsI TOUKaMH, OT TOUKHU 110 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JO INIOCKOCTH, MEXKIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU
bubnunorexa LIOK
67 HToroBas KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMUs 3HAHUH.
Beruucnenue yrioB: Mex /1
68 CerIHI/IBaI-OH_[ZIrMI/IC}I HpHML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOM U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JIMaMEeTp; TUIOIIAJb [IOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxenue cdepsl, mapa Ha | bubanorexa [JOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bc15f72
unuuapuyeckas HOBEPXHOCTb,

4 o0pa3yolne UIHHIPHIECKOI 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas u OCb; 1 bubnmnoreka [HOK
I0a1b OOKOBOW U TOJTHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muimHapa Ha
MJI0CKOCTH. Pa3BEépTka nmuiuHapa.

6 Ceuenus muIMHIpPa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieTbHON WK
MEPIECHIUKYISIPHON OCH LIUIUHAPA)
bu6muoreka [JOK
7 KoHnnueckas mnoBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHME U BEPIIIMHA,

8 oOpa3ymollas 1 och; IJI0Ab bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Y cedéHHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIzI/Iﬂ u gOKzI;;{l bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
MapajiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, POXO/SIIEH uepe3
BEPILUHY)

1 KomOunamums ten BparieHus u bubmuorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BOUCaHHAsS B bubnmnorexa [JOK
MHOT'OTPaHHUK WJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [TonsTue 06 06bEMe. OCHOBHBIE bubnuorexa [{OK
CBOMCTBA 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OGbEM LHpa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAb ChepEI https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

https://m.edsoo.ru/810cf1eb




COOTHOIICHUST MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
MOT00HBIX TEJ

17 KonTponbhas pabora no Temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IJI0CKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 Clio)keHHEe ¥ BEIYMTAaHHUE BEKTOPOB bubmorexa OK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO
MHOYCHHE BEKTOPa Ha AHCI https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMILIAaHAPHBIM BEKTOpam bubmorexa [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenumnena
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM TPABUJI ICUCTBUH C bubmmorexa [IOK
P e https://m.edsoo.ru/52827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METO]T
23 m I/Ip CIICHUN FCOMC’II? HYECKUX bubmorexa HOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cucteMa
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bexktopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHAaTaxX
’5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHOe MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenne yrioB Mexmy bubnunorexa LIOK

IMPSAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTponbnas pabora no teme

bu6nmoreka [IOK

27 "Bextopei n K?OPHHHMH i ! https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
¢burypsl, GpakThbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
[JITAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U

29 cucrtemaTtusaius 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpenue, 0600IEHNE 1

30 CHCTEeMaTH3alus 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
penieHus
[ToBTOpenue, 0600IIEHNE U

31 CUCTEMaTH3aIlis 3HaHUH. 3a1auun 1 bubmuorexa [IOK
IUITAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U

0 cucreMmaru3anus 3HaHu. OCHOBHEIE | bu6mmoreka IIOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU

33 WroroBas koHTpoJsibHAs paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenme, 0600IEeHNE U 1 bub6mmorexa [IOK

CHCTEMAaTHU3aINs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON

IMPOI'PAMMBbI
10 KJIACC
Kox . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CpeIHero o01ero
NMPOBEPAEMOro oBpasoBanus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPsiMasi, INIOCKOCTh
7.2 [IprMeHSATh AaKCHOMBI CTEPEOMETPUH U CIIEICTBUA M3 HUX MPU PEUIEHUHA T€OMETPUUYECKUX 3a]1a4
7.3 OrnepupoBaTh NOHIATHAMU: TAPAIIETBHOCTD U MEPIIEHIUKYIISIPHOCTD MPSMBIX U INTIOCKOCTEH
7.4 KrnaccuduimpoBaTs B3aMMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh NOHATUSIMU: ABYTPAHHBINA YroJl, TpaHH JBYTPAHHOIO yIja, pedpo ABYTPaHHOIO YIJa, JUHEHHBIA yroiu
' JBYTPaHHOIO yIJia, TpaaycHas Mepa IBYIPAHHOTO yIJia
76 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBI M HEBBINYKJIbIM MHOTOTPAHHHUK, 3JIEMEHTHl MHOTOIPAHHHKA,
' MPaBUJILHBIN MHOTOTPAHHUK
7.7 Pacnio3naBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TTUPaMU/Ia, IPU3Ma, IPSMOYTOJIBHBIN MMapajuiesenure, Kyo)
73 KnaccudunupoBaTe MHOTOTpaHHUKH, BbIOMpass OCHOBaHMS Ui KiIacCUUKAUUW (BBIIYKJIbIE M  HEBBIMYKIIbIE
' MHOTOT'PaHHUKHU, TPaBUIILHBIE MHOTOTPAHHUKH, MIPSIMbIE M HAKJIOHHBIC TTPU3MBI, TTapaJlIeIeTTUIIE b )
7.9 OrnepupoBaTh NOHATHAMU: CEKYLIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
7.10 OOBSICHATD MPUHITUTIBI TTOCTPOCHUS CEYCHU MHOTOTPAHHUKOB, UCTIOIB3YSI METOJI CIE0B

7.11

CTpOI/ITB CCUCHUA MHOI'OTPaHHUKOB METOAOM CJICOB, BBINIOJIHATH (BI)IHOCHI)IG) IIJIIOCKHE YCPTCIKU U3 PUCYHKOB ITPOCTHIX




7.12

7.13

7.15

00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HaxOXIEHHE T€OMETPUYECKHX BEJIMYMH 1O oOpaslaM MM alropuTMaM, HNPHUMEHSS W3BECTHBIC
AHAJIUTUYECKUE METO/IbI IIPU PEIICHUHN CTaHJAPTHBIX MATEMATHYECKUX 3a/1a4 Ha BBIYUCIECHUE PACCTOSIHUN MEXIY ABYMS
TOYKaMHM, OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEKY CKPEILHBAOIIUMHUCS IIPSIMBIMU

Pemate 3amaun Ha HaxOXIEHHE T€OMETPUYECKHX BEJIMYMH 1O oOpaslaM MM alropuTMaM, HPHUMEHSS W3BECTHBIC
AQHAJIUTUYECKUE METOJbl IPU PEUICHUM CTAHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha BBIYMCICHUE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMHU, MEKIY IIPSIMON U IUNIOCKOCTBIO, MEXK/Y IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

Bbrancnsate 00bEMBI M IUTOMIAAM MOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpH3Ma, MHUpaMuAa) ¢ NpUMEHEeHHeM (opmyd,
BBIUNCIISTH COOTHOIIEHUS MEXAY IUIOIIAIIMU IOBEPXHOCTEN, 00bEMaMU MO1I00HBIX MHOTOIPAaHHUKOB

OHGpI/IpOBaTI) MOHATHUAMU. CUMMCTPHA B IPOCTPAHCTBC, HECHTP, OCh U IMJIOCKOCTb CUMMCETPHH, HCHTP, OCh U INJIOCKOCTH

CUMMETpUHU (HUTyphI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpaX,

IIPEJICTABICHHYIO HA YEpPTEKax U PUCYHKAX

[IpumensaTs reomerpuueckue (akTbl IS PELICHHUs] CTEPEOMETPUYECKUX 3a/ay, MPeAroiararoliiX HECKOJBKO IaroB

peUiCHus, €CJIN YCJIOBUA NPUMCHCHUS 3a/IaHbI B SIBHOU (l)opMe

7.18

7.19

7.20

HpI/IMeHHTL HpOCTeI\/'IH_II/IC IIpOrpaMMHBIC CPEACTBA U JSJICKTPOHHO-KOMMYHHUKAIITUOHHBIC CHCTEMbI IIpU PCHICHUU

CTEPEOMETPUIECKUX 3a/1a4

[TpuBOAUTH TIPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJC M KH3HH, PACIIO3HABATh IMPOSBICHUE 3aKOHOB
TCOMETPHU B UCKYCCTBEC

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHW HA NPAKTUKE: aHAIM3UPOBATH PCAJIBHBIC CUTYallud U IPUMCHATb U3YUCHHBIC ITIOHATUA B

nmponecce IMOoucCKa pCHICHUA MATCMATHYCCKHU C(pOpMYHHpOBaHHOﬁ HpOGJ’ICMBI, MOZACIIMPOBATL PCAJIbHBIC CHUTYyallUUM Ha

A3BIKC TCOMETPHHU, UCCIICA0BATH MOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM I'€COMETPHUICCKUX MMOHATHH U TCOPEM, allrapara




aJII‘66pr, peliaTh NPAKTHYCCKUC 3a1a4U, CBA3AHHBIC C HAXOKACHUCM I'COMCTPHUYCCKUX BCIIMYNH

11 KUIIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero oo1ero
HPOBEPHEMOTO o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
61 OnepupoBaTh MOHATHUSMU: IMIIMHAPHYECKAs MOBEPXHOCTh, 0Opa3ylOIIUe IMIMHAPHYECKONW MOBEPXHOCTH, HIHHID,
' KOHUYECKasi IOBEPXHOCTbh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KitaccudunmpoBars B3auMHOE pacroyiosKeHHe CPEephl U IITOCKOCTH
6.5 OrniepupoBaTh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHME CEIMEHTa, BHICOTa CETMEHTA, IIAPOBOM CJIOW, OCHOBaHUE
' IIapOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Borancnare 00bEMBI 1 TUIONIAAN TOBEPXHOCTEH TN BpallleHHsI, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (HopMyI
67 OnepupoBaTh NMOHATHUSMHU: MHOTOTPaHHHUK, BIMCAHHBIM B cepy M ONMUCAHHBIA OKoJO cdepbl, chepa, BOUCAHHAS B
' MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS
6.8 BbluncnsTh COOTHOLIEHUS MEKAY TUIOUIAIIMU TOBEPXHOCTEN U 00bEMAMU MTOTOOHBIX TE
6.9 N306paxaTs nzyyaemsbie GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbIMonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU W3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYyp: BUJA CBEpXY, COOKY, CHU3Y;

6.11

CTPOUTH CCUCHUS TECJI BPpAIICHHUA

W3Brekatb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(OPMALMIO O MPOCTPAHCTBEHHBIX M€OMETPUYECKHUX (QUTYpaXx,




IIPEICTABJICHHYIO HA YEPTEKAX U PUCYHKAX

HpI/IMeHﬂTB rCOMCTPHYCCKUEC (baKTBI OJid p€HICHUA CTEPCOMETPHUUYCCKUX 3ajiayd, NpEAIoIararommux HECKOJBbKO IIaroB

612 pEeLICHHS, €CITU YCIIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme
6.13 OrniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE JEMCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHUCIO, OOBSCHATH,
' KaKMMHU CBOWCTBAaMH OHM 00JIaar0T
6.15 [IpuMeHATH MpaBWIIO NapAJIENIECIUIIEAA IPU CII0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA, PAaBEHCTBO BEKTOPOB,
6.16 KOOpJMHAThl BEKTOPA, YroJl MEKIY BEKTOpaMH, CKAJIIIPHOE IIPOU3BEIEHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI
6.17 HaxonuTh cymMMy BEKTOPOB M NPOU3BEICHHE BEKTOpA Ha YUCIIO, YTOJl MEXIY BEKTOpaMH, CKaJIipHOE MPOU3BE/ICHHE,
pacKJIaibIBaTh BEKTOP O ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON cHCTEME KOOPAMHAT
6.19 Pemiate npocreiime reoMmeTpuieckre 3aa4l Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOa
6.0 Pemarp 3amaun Ha J0Ka3aTeNbCTBO MAaTeMaTHYECKMX OTHOIIEHHWH M HAxXOXKICHHE TIE€OMETPUUYECKHX BEJIMYUH I10
' oOpa3laM WK alropuTMam, NpUMEHssl U3BECTHBIE METO/IbI IPU PELICHUH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
621 [TpuMeHATh mHpocTEdIINe MPOrpPaMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHUCTEMBI IIPH PEIICHUU
' CTEpEOMETPUYECKUX 3a/1a4
6.2 [IpuBonTh MpUMEpbHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KHU3HHU, paclO3HaBaTh MPOSBICHUE 3aKOHOB
' FE€OMETPHUH B UCKYCCTBE
[IpumeHATs NOTy4YEHHBIE 3HAHNS HA NIPAKTUKE: aHATU3UPOBATh PEAJIbHBIE CUTYallUM U IPUMEHATh U3YUYEHHBIE IOHATUS
6.23 B MpoIlecce MOUCKa PelIeHUs] MaTeMaTH4YeCKu c(hOpMYIHPOBAaHHON MPOOIEMbl, MOJECIUPOBATh peasibHble CUTYalluu Ha

SA3BIKC TCOMCECTPUH, UCCIICAOBATH IMOCTPOCHHBLIC MOACIIN C HCIOJB30BAHHEM TCOMCTPHUYCCKUX MOHATUH H TCOpPEM,



arrapara anreﬁpbl, peuaThb MPAKTHYCCKUC 3a1a4U, CBA3aHHBIC C HAXOKIACHUCM I'COMCTPUYCCKUX BCIIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7

['eomeTpus

7.1

OCHOBHBIC TOHSATHS CTCPCOMCTPHU. TO‘-IKa, npamas, IIOCKOCTb, HNPOCTPAaHCTBO. Ilonsarue 00 aKCMOMATHYCCKOM MMOCTPOCHUU

CTEPCOMETPHHN: aKCUOMBI CTCPEOMETPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnonoxeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOUIMECS, [MAPAJUICJIBHBIE M CKPEILIMBAIOIIMECS IPSMBIE.
[TapamienbHOCTE NPSAMBIX U IJIOCKOCTEM B IIPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSMBIX,
[apaJUIEJIbHOCTh IPSMOW M IUIOCKOCTH. YIUIBI C COHAIpPaBIC€HHBIMA CTOPOHAMM, YIOJ MEXKIY IpPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: NMapajuIeIbHbIE IUNIOCKOCTH, CBOMCTBA MapajuIeNbHBIX IIOCKOCTEH. lIpocTelmue npocTpaHCTBECHHbBIE

q)HprH Ha IIOCKOCTHU: TCTpA’ AP, Ky'6, mapaiCJaciuIica, HIoOCTpoOCHUC ceueHH

7.3

7.4

[lepnieHAUKYIAPHOCTD HPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSAPHBIE MpsIMblE B IIPOCTPAHCTBE, NpsSMblE IapajuleiIbHbIE U
NEPNEHAUKYJISIPHBIE K IUIOCKOCTH, IPHU3HAK IMEPIECHIUKYISIPHOCTHA NMPSMOM U IJIOCKOCTH, T€OpeMa O NPSMOW IMEePHEHIUKYIPHON
IIJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJ MEXKAY IPSAMOM U INIOCKOCTBIO, ABYTPAHHBIN YIOJI, JTUHEHHBIN Yrojl ABYTPAaHHOTO yIJia.
[lepnenuKynsip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, MPOEKIUs (GUTrypsl Ha
IJIOCKOCTh.  IIepneHauKyIApHOCTE IUIOCKOCTEH: IpU3HAK IEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEH. Teopema o0 Tpéx
NEPIEHAUKYIIPAX

[loHATHE MHOTOIpAaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAaHHUKA, BBINYKJIBIE M HEBBITYKIbIE MHOTOTPaHHUKH, pPAa3BEPTKA
MHororpaHHuka. [Ipusma: n-yronbHas nmpus3ma, TpaHM U OCHOBAHMsI NMPHU3MBI, IpsMas M HAKJIOHHAs IPU3MbI, OOKOBas M TOJHas
MIOBEPXHOCTh Npu3Mel. [lapamienenunen, nNpsMOyTroibHBIM Napajjiesenunes U ero cpovcrBa. Ilupamupaa: n-yronpHas nupamuia,
IpaHU U OCHOBAaHUE MUPAMUABI, OOKOBas M TOJHAs MOBEPXHOCTh MUPAMUABI, MPAaBUIbHAS U yCEUEHHAs MHUpamMH]a. DJIEMEHTHI

IMPU3MBI U IMUPaAMHU]IBI. HpaBI/IHLHBIe MHOT'OTpaHHUKH: MOHATUC NPAaBUJIIBHOI'O MHOTI'OTpaHHHKA, IMMpaBUJIbHAA IpU3Ma U IMpaBUJIbHAA




nupamMuia, MpaBUibHas TPEyrojbHas MUpaMHUAa M NPaBWIBHBIA TeTpasap, KyO. IlpeacraBieHne o MpaBHIBHBIX MHOTOTPAaHHHMKAX:

OKTadAp, A0ACKad’Ap U UKOCASAPYrue Ceuenuns IMPU3MBbI U ITMPaMU/JIbI

CI/IMMeTpI/IH B IPOCTPaHCTBE: CHUMMCTPHUA OTHOCUTCIIBHO TOYKH, pr[MOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUU B IIHpaMHIax,

7 napajuleJenune1ax, NpaBuiIbHbIX MHOIOIPaHHUKAX
Brruncienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans GOKOBOW MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH
7.6 MPSIMOM TIPU3MBI, IUIOMIAAL OCHOBAaHWH, TeopeMa O OOKOBOM IMOBEPXHOCTH MPsAMOHN Mpu3Mbl. Ilnomans O0KOBOW MOBEPXHOCTH U
MOBEPXHOCTH MPABMWIIbHONW MUPAMUJIbI, TEOPEMA O TUIOIIAAH yced€HHOM nmupamuabl. [lonstue 06 06béme. OOBEM MUpamMuIbl, TPU3MBI
7.7 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIEHHUS MEXKY MJIOMIAASIMH TOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TEI
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
6 I'eometpus
6.1 Hunuaapudeckas MOBEPXHOCTh, 00pa3yroliue MUIMHAPUYECKON MOBEPXHOCTH, OCh IHIMHAPUYECKOW MoBepXHOCTH. LlunmuHap:
' OCHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOIIAIb OOKOBOH U MOJIHOMN MOBEPXHOCTH
Konnueckass moOBepXHOCTb, 0Opa3yrollle KOHHUYECKOW IOBEPXHOCTH, OCh M BeplIMHA KOHWYECKOl moBepxHocTH. Konyc:
6.2 OCHOBaHHME W BEpIIMHA, O0pa3yromias U OCh, IUIONIAJAL OOKOBON M MOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyromue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
6.3 Chepa u map: meHTp, paamyc, AMAMETP, TJIOMIATL TOBEpPXHOCTU cdephl. B3anMHoe pacmosnoxkenne cdepbl U TUIOCKOCTH,
KacaTenbHasl IJIOCKOCTh K cdepe, mionaib chepsl
6.4 N306pakeHue Tl BpalleHus Ha TNIOCKOCTH. Pa3BEépTKa IMIMHIpA U KOHYyCca
6.5 KoMOunammu ten BpamieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, OMUMCaHHBIA OKoJIo cepsl, cepa, BMcaHHAS B MHOTOTPAHHUK,

HJIN TCJIO BpalllCHUSA



6.6

6.7

6.8

6.9

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME MPSAMOYTOIBHOTO MapalICJICIIUIIeIa U CICACTBUS U3

He€. O0BEM nunnHIpa, Konyca. O0BEM mapa u miomaas cheps
[TomoGHeIe Tena B mpoctpancTBe. COOTHOLICHUS MKy IUIOIIAIIMH TIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TEI

CeueHus mumHApa (MapasiesIbHO U NEPIEHANKYJIIPHO OCH), CeYEeHUs KOHyca (IapajulebHOe OCHOBAHUIO U MPOXOJSAIIEe Yepes
BEpILNHY), CEYEHHU 11apa

BekTtop Ha miiockoctd U B mpocTpaHcTBe. Ci0XKEHHE M BbIYUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. PasnoxeHue
BEKTOpa 10 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay, cBs3aHHBIX C IPUMEHEHUEM IPaBUI

JIEUCTBUI C BEKTOpaMU

6.10

[IpssMmoyronbHas cucrtema KOoopaAuHAT B npocTtpaHcTse. Koopauuarsl BekTopa. IIpocreiimue 3a1aun B KOOpAMHATAX. YTOJI MEKIY
BeKTOpaMu. CKaJIsIpHOE TPOU3BEACHNUE BEKTOPOB. BhIUnciIeHNE yIII0B MKy IPSIMBIMU U INIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN

MCTO/J IIPH PCHICHUU I'COMCTPHUUCCKUX 3ada4d




IPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

Bnanenue meromamMu 10Ka3aTenbCTB, alNTOPUTMAaMU pELIEHUs 3ajad; yMmMeHue (GopMynupoBaTh M ONEPUPOBATH
HNOHATUSIMU: OIpPEAEICHUE, aKCHOMa, Teopema, CIEACTBHE, CBOWCTBO, IpPHU3HAK, JOKAa3aTEJIbCTBO, PaBHOCHIIbHbBIE
(bOopMyITUPOBKH; MPUMEHATH UX; YMEHHE (POpMyIHpoBaTh 0OpaTHOE U MPOTUBOMIOIOKHOE YTBEPKIACHUE, IPUBOAUTH
IpUMEpPbl U KOHTPIPUMEpPHI, MCIIOJIB30BaThb METOJI MAaTeMAaTHYECKOM WHAYKIMH; IPOBOAMTH JOKa3aTeNIbHbIE
pacCyXJIeHUs MPU PELICHUU 337a4, OILCHUBATH JIOTMYECKYIO NPABUIBHOCTbh PACCYKICHUW; YMEHHUE OINEepUpOBaTh
HNOHSTUSIMU: MHOKECTBO, IOJMHOXKECTBO, OIEpAlMU HaJl MHOXECTBAMU; YMEHHUE MCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBII anmnapar JJis ONKCaHUs PeajbHbIX MPOLECCOB U SBJICHUW W IPU PEUICHUU 3a/1ay, B TOM YHUCJIIE U3
JIpyrux ydeOHBIX TPEAMETOB; YMEHHE OIEepUpOBaTh MOHATUSMH: rpad, CBs3HBIA rpad, mepeBo, muki, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaThb M ONMCHIBaTh I'padbl pa3IMYHBIMU CIOCOOAMH; MCHOJIB30BATh Ipadbl MPU pEIICHUU

3aaa4d

YMeHnue OIICpHUPOBATH MNMOHATUAMU: HATYPAJIBbHOC YHUCIIO, LEJIOC YHCIO, CTCIICHb C HEJIbIM IIOKA3aTCJICM, KOPCHb
HaTypaJ'IBHOI\/'I CTCIICHU, CTCIICHb C palUuOHAJIBHBIM I10KAa3aTCJIEM, CTCICHL C )ICI\/'ICTBI/ITGJ'II)HI)IM IIOKa3aTciieM,
J'IOI‘apI/I(l)M quciia, CMUHYC, KOCUMHYC U TAHI'CHC INPOU3BOJIbHOTO 4YHCJIA, OCTATOK IO MOAYJIO, PAllMOHAIBHOC YHUCIIO,
HppauoOHaJIbHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, NOCJIBIX, pallMOHAJIbHBIX, ﬂCﬁCTBHTCHBHLIX YUCCII; YMCHHC
HCIIOJIb30BATh IMPU3HAKU OCIIMMOCTH, HaUMEHBIINH O6H.IPII>1 ACIUTCIIb 1 HAMMCHBIICC 06].].[66 KpaTHOC, aJITOPHUTM
EBKJ’II/I)]a npu pelmcHUU 3aJad;, 3HAKOMCTBO C Pas3JIMYHbIMU IIO3MIIHUOHHBIMU CHCTEMaMH CYHHCIICHHSA, YMCHUC

BBIIIOJIHATH BEIYHCIICHHE 3HAUCHUM U Hp606pa3OBaHI/IH BLIpa)KCHI/Iﬁ CO CTCIICHAMU U JIOFapI/I(I)MaMI/I, Hp606pa30BaHI/IH




JIpOOHO-pallMOHATIBHBIX BBIPAKEHH; yMEHHE ONEpPHUpPOBATh MOHATHAMU: TOCIEJOBATEIBHOCT, apu(MeTHueckas
nporpeccusi, reoMeTpuyeckas mporpeccusi, 0eCKOHEYHO yObIBaoLasi TeOMETpUUECKasi IPOrpeccusi; yMEHUE 3a/1aBaTh
MOCJIEIOBATEIbHOCTA, B TOM YHCIE C IOMOLIbIO PEKYPPEHTHBIX (OPMYI; YMEHHE ONEpUPOBATh IMOHSATHAMU:
KOMIIJIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOYJIb U apryMEHT KOMILJIEKCHOTO YKcia, popma 3anucu
KOMIUIEKCHBIX ~ 4YHCeNl (FeOMEeTpHuYecKasi, TPUTOHOMETpHYECKass M aireOpanyeckas); YMETh IPOU3BOAUTH
apudMeTHUecKue AeUCTBUS ¢ KOMIUIEKCHBIMU YHMCIaMU; IPUBOIUTH IIPUMEPHI HCII0JIb30BaHUs KOMILJIEKCHBIX YHCEI;

OIlEpUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3X3, onpeAeauTellb MaTPULIbI, TEOMETPUUECKHI CMBICIT ONPEAEIUTENS

YMeHue  onepupoBaTh  INOHATUSMH:  PAlMOHAIBHBIC, HMPPAUUOHAIBHBIC,  II0KA3aTEJIbHbIE,  CTEIECHHBIE,
Jorapu(pMHUECKUe, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPaBEHCTBA, HX CHUCTEMBl; yMEHHE OIepHpOBAThH
HNOHATUSIMU: TOXJAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHEHHMH, HEPAaBEHCTB M CHCTEM; yYMEHME pellaTb ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHMS], HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM; IIPUMEHSATH
yYpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBbI JJIs PEIICHUs] MaTeMaTHUECKUX 3a/1a4d U 3ajjad U3 pa3sInyHbIX oOjacTeil HayKu

Y pEaJIbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (DYHKIUS, YETHOCTh (PYHKIUHM, NEPUOJUYHOCTh (YHKLUHU, OTPAHUYEHHOCTh
(GYHKIIMM, MOHOTOHHOCTh (YHKIIMH, 3KCTpeMyM (yHKIMM, HauOosblllee M HauMeHbllee 3HaueHus (YHKIUU Ha
POMEXYTKEe, HempepbIBHas (YHKLUSA, aCUMITOTHI rpaduka (QyHKIUH, NepBas U BTOpas MPOU3BOJHAS (YHKIIHH,
reOMEeTPUUYECKUN U (PU3HUYECKUN CMBICI MPOU3BOAHOM, IEPBOOOpa3Hasi, ONPEAeIEHHbIN HHTErpall; YMEHUE HaXOUTh
aCUMIITOTHI IpaduKka (PYHKIUH; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEIECHUS, YACTHOIO ¥ KOMIIO3ULIUU
(GyHKIMHI, HAXOAUTh YpaBHEHHE KacaTeslbHON K rpaduKy QyHKINN; YMEHUE HaXOIUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKLIMH; yYMEHHE WCIONb30BaTh MPOMU3BOJHYIO JUIS HCCIeNOBaHMS (YHKIHMHA, HAXOAUTh HaWOOJbIINE U
HauMEHbIINE 3HauYeHUs! QYHKIUI; CTPOUTHh rpa)iKi MHOTOYJIEHOB C MCIIOJIb30BAHMEM arlliapaTa MaTeMaTH4eCKOro

aHaJin3a; IMPUMCHATb IMPOU3BOAHYIO IJId HAXOXKIACHUA HAWIYUHICTO PCHICHUA B IIPUKIAAHBIX, B TOM YHCIIC




COLIMAJIBHO-3KOHOMHUYCCKUX U (bI/ISI/I‘-ICCKI/IX 3aJadax; HaxXOIuTh ILIOIaau M 00BEMBI (1)I/II‘y C IOMOLIBIO MHTECTrpaja,

MPUBOJUTH MPUMEPHI MATEMATUYECKOT0 MOACIMPOBAHUS C TOMOIIBIO AU PepeHInanbHbIX YpaBHEHUN

VYMeHHe omepupoBaTh MOHATHAMHU: Tpaduk ¢GyHKIuH, oOpaTHas (yHKUIUS, KOMIO3UIMSA (YHKUUH, JIMHEHHAS
¢byHkuus, kBaapaTuyHas QyHKIHS, paluoHaiNbHas (GYHKIUS, CTENCHHAs (QYHKINS, TPUTOHOMETPHUECKUE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETPUYECKUE (QYHKIMH, TOKa3aTenbHas U Joraprudmuueckas QyHKINN; YMEHUE CTPOUTH TpadhuKu
U3YyYEHHBIX (DYHKIMHA, BBIIOJIHATH NpeoOpa3oBaHusi rpadukoB (yHKUWH, UCHOIB30BaTh rpaduKd A M3yYCHUs
IPOLIECCOB U 3aBHCUMOCTEH, NMPH PEIICHUH 33/1a4 U3 JIPYruX Y4eOHBIX NMPEIMETOB M 3aJad M3 PEaNbHOW JKU3HH;
BBIpaXKaTh (popMyllaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA M Tpapuku (QYyHKIHMHA Iis
pelieHusl ypaBHEHHUH, HEPABEHCTB U 3ajad C IapaMeTpamu; n300paxxaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA

pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMmenue pelaTh TCKCTOBLIC 3a/la4X Pa3HbIX TUIIOB (B TOM YHMCJIC Ha MPOUCHTLI, AOJIU U 4aCTHU, HAa JIBUKCHUC, pa60Ty,
CTOUMOCTb TOBApPOB U YCJIYI, HAJIOTH, 3ada4u U3 obnactu YIIpABJIICHUA JIMYHBIMU U CEMEHUHBIMU (1)I/IH8.HCEIMI/I);
COCTAaBJIATH BBIPAXKCHHA, YPABHCHHA, HCPABCHCTBA MU MX CHCTCMBI 110 YCJIIOBUIO 3adda4M, WCCICAOBATH ITOJYUCHHOC
PCICHHUE W OLUCHHUBATH HpaBIlOHOZIO6HOCTI) PE3YIbTATOB, YMCHHC MOJACIHMPOBATH PCAJIbHBLIC CUTyallUWM Ha A3BIKC
MAaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHCTCMBI 110 YCJIIOBUIO 3aJda4u, UCCIICAOBATb

MIOCTPOEHHBIE MOJIENU C MCTIOJIb30BAaHUEM allllapara alnreopbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHUSMU: CpelHee apudMeThuecKoe, MeanaHa, HauOoJblllee W HaUMEHbIee 3HAYCHUS,
pa3Max, JWCIepcHs, CTaHAapTHOE OTKIOHEHHE 4YHCIOBOrO Habopa; yMeHHEe U3BIEeKaTh, WHTEPIPETHPOBATH
uH(opMaInio, MPEACTABIEHHYI0 B TablWIax, Ha auarpammax, rpadukax, OTPaKarollyl0 CBONCTBAa pealbHBIX
MIPOLIECCOB U SBIICHUI; IPEACTABIATh HHPOPMAIUIO C TIOMOIIBIO TAOIUI] ¥ JUarpamMm; UCCIIEI0BaTh CTATUCTUYECKUE
JIaHHBIE, B TOM YHCJIE ¢ MIPUMEHEHUEM TpaUIeCKUX METOIOB M SJEKTPOHHBIX CPEACTB; rpadUuecKH UCCIEeI0BaTh

COBMCCTHBIC Ha6J'IIOI[CHI/I}I C MOMOLIBIO JUarpaMm pacCC€uBaHUSA U JIMHEHOM perpeccuun

YMenue ONCpHUPOBATH IOHATUAMU: CJIy‘-IElﬁHLIﬁ OIIBIT U CJ'Iy‘-I&fIHOG CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHor (O) CO6BITI/I$I;
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YMEHHUE BBIYUCIISATH BEPOATHOCTh C HCIOJIB30BAHHWEM TpapUUECKUX METOJOB; MPUMEHSATh (OPMYINBI CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (GOpMylly IOIHOH BepOsATHOCTH, (Gopmyny bepHymnn, xomMOuHaTopHble (aKThl U
(bopMyIIbl; OLIEHWBATH BEPOSTHOCTH PEANBHBIX COOBITHIH; YMEHHE ONEPUPOBATh MOHATHIMMU: CIy4yailHas BEeIUYMHA,
pacnpezesieHue BEPOSATHOCTEH, MaTEMATHYECKOE OXUAAHHUE, AMCIIEPCUS M CTaHJApPTHOE OTKIOHEHHE CIIy4alHOHN
BEJIMYMHBI, (PYHKIMH pacrpeieieHus ¥ IJIOTHOCTH paBHOMEPHOT0, MTOKA3aTEIbHOTO U HOPMAJIBHOTO pacpeaeIeHU;
YMEHHE UCIIOJIb30BaTh CBOMCTBA U3YYEHHBIX PACIPENCICHUN U1 PEIIEHUS 3a1a4; 3HAKOMCTBO C IOHATUSAMU: 3aKOH
OOJIBIINX YKCEIl, METO/Ibl BBIOOPOYHBIX MCCICOBAHUN; YMEHHE MPUBOIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qucenl B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE ONEpUPOBaTh MOHATHSAMM: COUYETaHHE, ME€PECTAaHOBKA,
YHCJIO COYETAHWH, YUCIO TIePEeCTaHOBOK; OMHOM HBIOTOHA; yMEHHE MNPHUMEHSATh KOMOWHATOpHBIC (AKTHI U
paccyXIeHus A pellleHHs 3aJad; OLEHUBAaTh BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSTHOCTHYIO

MOJEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHHe onepupoBarh IOHATHAMM: TOYKA, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYUHA YIJIa,
IUIOCKMHA Yroj, JABYTPaHHBIA YroJI, TPEXTPaHHBIA YroJ, CKPELIMBAIOIIMECS TMpsAMBIE, MApaUIEIbHOCTh U
NEPIEHAUKYJIIPHOCTD IPSMBIX U IUIOCKOCTEH, YrOJ MEXKIY NPAMBIMH, YTOJ MEXKIY NPSAMOH U IIOCKOCTBIO, YOI
MEXAY IIOCKOCTSAMH, PACCTOAHME OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY NPAMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCHOJb30BaTh MPU PELIEHUH 33Jad M3Y4YEHHbIE (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOMTh MaTEeMAaTUYeCKHEe MOJEIM C TOMOIIBIO

TCOMETPHUICCKUX MMOHATHH U BCJIIMYHMH, p€IIaTh CBA3AHHBLIC C HUMH MMPAKTUYCCKUE 3a]a4n

YMeHue onepupoBaTh HOHATHAMMU: IOk GUIYpBI, 00BEM (UTypbl, MHOTOTPAHHUK, TPABUIBHBIN MHOTOIpPaHHUK,
ceueHre MHOTOTpaHHMKa, KyO, mapaienenunes, npusma, nupamuaa, Gurypa 1 noBepXHOCTb BpaIEHMsI, LIUIUH]ID,
KOHYC, 11ap, cdepa, miomanb cepsl, MIOMAs MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCA, IUIHHIAPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO Tapajulefienunes1a, MUPaMUIbl, MPU3MblL, LWJIMHIpA, KOHyca, ILIapa, pa3BEPTKAa IOBEPXHOCTH,

CCUCHUS KOHYCA U NUWJIIMHAPA, MapaJlJICJIbHBIC OCH WJIM OCHOBAHUIO, CCUCHUC IIapa, MIIOCKOCTh, Kacaromiasacsa C(I)epbl,
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IWIMHApPA, KOHYCa; YMEHHE CTPOMTh CEUCHHE MHOTOTpaHHHMKA, H300pakaTb MHOTOTPaHHUKH, (QUTYpBl U
IIOBEPXHOCTHU BPAILEHUS, X CEYCHHUsI, B TOM YUCIIE C TOMOUIBIO MIEKTPOHHBIX CPEACTB; YMEHHUE IIPUMEHATH CBOMCTBA
reOMETPUUECKUX (PUTYP, CAMOCTOSTENHHO (POPMYIUPOBATH ONPEACIICHUS N3y4aeMbIX (PUTyp, BBIABUTAaTh TUIIOTE3bI O
CBOWCTBaX M IpHU3HAKaX TIEOMETpPUYECKHX (Uryp, OOOCHOBBIBATH MWJIM OINPOBEPraTh HX; YMEHHE IPOBOAUTH

KJIaCCI/I(bI/IKaI_[I/IIO (bHpr 110 PA3JIMYHBIM IIPpHU3HAKAM, BBIIIOJIHATH HGO6XOI[I/IMBIG AOMOJIHUTCIIbHBIC TTIOCTPOCHUA

VYMmeHue OIICPHUPOBATH MMOHATHUAMU: JIBUKCHHUC B IIPOCTPAHCTBC, HapaJIJIeJIBHHﬁ NNEepCHOC, CUMMETPHUA Ha IJIIOCKOCTHU U
B TIPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHHME MOA00Ms, MOJO0OHBIE (GUTYpHI, YMEHHE paclo3HaBaTh paBHBIE H
HOI{O6HBIG (1)I/IprI)I, B TOM 4YMCJIC B IPUPOAC, UCKYCCTBC, apXHUTCKTYPC, UCIIOJIb30BaTh I'COMCTPUUCCKHNEC OTHOIICHUA
IIpu pCIICHUHU 3aaa4; HAXOJUTb I'COMCTPHUUICCKUEC BCIIMNYHNHDBI (I[J'II/IHa, yroJ, mjiomanib, O6’LéM) IIpHU PCIICHUHU 3a1a4 U3
JpYruxX y4eOHBIX MPEAMETOB U U3 PEATbHOW KU3HHU, YMEHUE BBIYUCIIATH TEOMETPHUECKUE BEITUYMHBI (JITMHA, YTOJI,
miomanb, O6”béM, mjiomanb HOBerHOCTI/I), HCIIOJIb3Y U3YYCHHBIC (1)OpMy'J'ILI n MCTOABI, B TOM YHCJIIC: INIOIIAAb
MIOBEPXHOCTU MHpaMH[bl, TPHU3MBL, KOHyca, LWIMHIpA, IUomans cdepsl; 00bEM Kyba, NpPSIMOYrOJIbHOIO
MnapaJjurejIetiuieaa, mupamMuibl, Mpu3Mbl, DUJINHAPA, KOHYCA, IIapa; YMCHHUC HAXOAUTh OTHOILICHUC 00BEMOB HO,I[O6HBIX
uryp

YmMmenne ONCpUPOBATH NMOHATUAMU: PAMOYT'OJIbHAd CUCTEMaA KOOPAUHAT, BEKTOP, KOOPAUHATBI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IMPOM3BEICHHME BEKTOpAa Ha YHCIO, Pa3JIOkKEHHUE BEKTOpa Mo 0a3ucy, CKaIsipHOE
MMPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUEC, YIOJl MCKAY BCKTOPAMH; YMCHHUC HUCIIOJIB30BATH BeKTOpHLIﬁ u

KOOp)II/IHaTHBII\ﬁ MCTOA JIA pCIICHUSA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux yqe6H51x npeaMEToOB

YMeHue BpIOMpaTh MOAXOIALINI METOA JUIsl pelleHus 3aJauyd; MOHMMaHHE 3HAYUMOCTH MAaTeMaTHKU B M3yYEHUU
INPUPOIHBIX M OOILIECTBEHHBIX MPOLECCOB U SIBICHUI; yMEHHE paclo3HaBaTh MPOSBICHHUE 3aKOHOB MAaTEMaTHKH B
HCKYCCTBE, YMEHHUE INPUBOJIUTH MPHUMEPHl MATEMAaTHYECKUX OTKPBITHI POCCHICKOM M MHUPOBOM MaTeMaTHYECKOU

HaYK{




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky enuMocTy HEeabIX YUCEe
1.2 Parmonanbueie uncina. OOBIKHOBEHHBIE M JIECITUYHbBIE JPOOHU, MPOLIEHTHI, OECKOHEUHbIE IEPUOINIECKUE APOOH
1.3 ApudmeTrnaecknii KOPSHb HaTypalbHOU cTerneHu. JlelicTBrs ¢ apupMEeTHIeCKUMU KOPHSIMH HATypaJIbHON CTEIICHU
1.4 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ pallnoHaIbHBIM 1oka3areiaeM. CBOMCTBa CTETICHU
1.5 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
L7 JleiictButenbHble yncna. Apudmerndyeckue ornepanuu ¢ JIeHCTBUTENbHBIMH 4uciIaMu. [IpuOnuxEHHBIC BBIUMCICHUS, IpaBUIIa
' OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommuiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppaunoHaibHbIE YpaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA




2.6

HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecKkre HEpaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTeab MaTpULIbI
3 OyHKIIMU U Tpaduku

31 Oyukuusi, crnocobbl 3amanus ¢yHkuuu. ['padux Qynkuuu. B3anmuo oOpatable QyHkuuu. YETHbIe M HE4YETHbIE (QYHKIUU.
. [lepuonnueckue GyHKIUU

39 OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkumu. Hymum ¢ysxmum. IlpomexyTkn 3HaKomoctosHcTBa. [IpomMexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiee 1 HauMeHblIee 3HaueHue (QyHKIUN Ha IPOMEXYTKE

33 Crenennasi pyHKIUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS 1-0i CTENeHN

34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U rpadUKu

3.6 Touku paspsiBa. AcuMmnToTsl rpadukoB GyHKiui. CBoiCTBa PYHKIIMIA, HEIPEPHIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIE0OBATENBHOCTEN

3.8 Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTremaTiueckoro aHaimsa

4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIMUN

42 [IpuMeHeHre TNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTR W JKCTpeMyMbl. HaxokneHue HamOosbLIero u

HAaMMCHBIICTO 3HAYCHU ST q)yHKIII/II/I Ha OTPE3KE




4.3 [TepBoobpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaluu HajJ MHOKecTBaMHu. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

VYueOnuk: «l'eomerpus» 11 11 knacca. Astop: A.I'. Mep3nsk, [.A. Homuposckuii, B.b. Ilononckuii, M.C. Skup

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

byuko E.B., Mepznsk A.I'., Homuposckuii I.A., [lononckuii B.b., Akup M.C. «I"'eomerpus 11 kiacc. ba3oBslil ypoBeHb». Mertoanueckoe
nocobue, M. Benrana-I'pad, 2020r.

3. Munaktuueckuii matepuan «I'eometpus. 11 knace» byuko E.B., Mep3nsk A.I'., Homuposckuii J[.A., ITononckuit B.b. AAxup M.C., M.
,Benrtana — I'pa,2020r.

4 Marematuka. EI'D. Ilpaktukym. 2020 r. ( aBt. JI.JI. Jlanmo, M.A. [TomnoB)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

www. edu - "Poccuiickoe obpazoBanue" @enepanbHblil HOpTAI.
www.school.edu - "Poccuiickuii o61meo0Opa3oBaTenbHbli mopTan'.
www.school-collection.edu.ru/ Exnnas komiekuust nugpoBbix 00pa3oBaTeIbHbIX PECYPCOB
www.mathvaz.ru - docbe HIKOJABHOIO YUHUTENIs MaTeMaTUKU
JlokyMeHTanus, paboune MaTepuaibl A yUUTENs] MaTeMaTUKU
www.it-n.ru ""CeTb TBOPYECKHUX yunTeaen'
www .festival. Iseptember.ru  dectuBanb negaroruueckux uaen "OTKpbITbINA ypok"
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