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Pabouas nmporpamma ydyeOHoro xypca «I'eomerpusi» 6azoBoro ypoBHs A oOydaromuxcst 10 —
11 xnaccoB pazpaborana Ha ocHOBe DenepalbHOTO TOCYJapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa
cpeaHero oomero oOpa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMM, MPEIbIBIIEMBIX K
MaTeMaTHu4ecKoMy OOpa30BaHMIO, U TPAIUIMIl poccUHCKOro obpa3oBaHus. Peanusanusi nporpaMMel
o0ecrieurBaeT OBJaJICHUE KIOYEBbIMU KOMIIETEHIIUSMH, COCTABIISIOIIMMU OCHOBY JIJIsl CAMOPa3BUTHS
U HENpEephIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OOLIEKYJIBTYPHOIO, JIUYHOCTHOTO U IO3HABATEIBbHOIO
Pa3BUTHUA JTUYHOCTU O0YUAIOIIUXCSL.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpHH Ha YpOBHE CpelHero oouiero oopazoBaHusi o0ycaoBiieHa
NPAaKTUYECKOM 3HAUMMOCTBIO METANpPEeIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OOYyUYEHUS T€OMETPHUU B
HaNpaBJICHUU  JIMYHOCTHOTO  Pa3BUTHA  oOOydaromuxcs, (opMUpoBaHUsS  (DYHKIMOHAIBHOM
MaTeMaTUYeCKOM I'paMOTHOCTH, U3Y4EHUs APYruX y4eOHbIX AUCUUIUIMH. PazButue y oOydarommxcs
NPaBUJIbHBIX TPEACTABICHUH O CYIHOCTH M MPOMCXOXACHUU T'€OMETPUUYECKUX aOCTpaKIuii,
COOTHOIICHUH PEATbHOTO U MJICATBHOT0, XapaKTepe OTPaKCHUS MaTeMaTHYECKOW HAYKOH SBICHHN U
IPOIIECCOB PEATHHOTO MHpPA, MECTe TE€OMETPHH B CHCTEME HAayK M pPOJIM MaTeMaTHYECKOTO
MOJICTUPOBAaHMsI B HAy4YHOM IIO3HAHUM M B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOI'O
MHUPOBO33PEHHS YYalIMXCS, a TaKXKe KauyeCTB MBbIIUICHHUS, HEOOXOMMUMBIX JUISl agamnTaldd B
COBPEMEHHOM OOIIECTRE.

I'eomerpus sBisieTcs 0AHUM U3 OA30BBIX MPEJIMETOB Ha YPOBHE CPEIAHEr0 00IIero oopa3oBaHus,
TaKk Kak o0OecreyrMBaeT BO3MOKHOCTh M3YyYeHHUS KaKk JUCIUIUIMH  €CTECTBEHHO-HAYYHOU
HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlornueckoe MblnuieHue, (GOPMHUPYEMOE MPU HU3YYEHHUU OOYUYaAIOIIMMUCS MOHATUIHBIX OCHOB
TCOMETPUH U TOCTPOCHHH IICTIOYKU JIOTUYECKUX YTBEPXKICHHUW B XOJE PEIICHUS TeOMETPUYCCKUX
3aaa4, YMCHHUEC BbLIBUTATb U ONPOBCPraTb Ir'MIioTC3bl HCIOCPECACTBCHHO HCIIOJIL3YIOTCA IMPU PCIICHUU
3aJa4 €CTeCTBEHHO-HAYYHOI'0 IIUKJIa, B YACTHOCTU U3 Kypca (PU3HKH.

YMeHHe OpHEeHTHPOBATHCS B MPOCTPAHCTBE HMIPACT CYIIECTBEHHYIO POJbh BO BCEX OOIACTIX
NeATeNbHOCTH uenoBeka. OpueHTanus YeloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIMMOE
yCJIOBHE €ro COLMAIbHOTO OBITHS, (hOpMa OTPAKEHUS OKPY)KAIOLIET0 MHUPA, YCIOBHE YCIIEITHOIO
MO3HAHUS M AaKTUBHOTO TMPeoOpa3zoBaHMs ACUCTBUTENbHOCTH. OTepUpOBaHHE TPOCTPAHCTBECHHBIMH
o0pazamMu OOBEAMHSET pa3Hble BHJBI y4eOHOM M TPYHOBOM MACSITEIBHOCTH, SIBJISETCS OJHUM U3
npoeCCUOHATBHO Ba)KHBIX KadecTB, MOITOMY aKTyalbHa 3agadya (OPMUPOBAHUSA y OOYUAIOIIMXCS
NPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHCHTA B ITOATI'OTOBKE K HpaKTI/I‘IeCKOI\/JI ACATCIIBHOCTU 110 MHOI'MM HAITPaBJICHHUAM.

Lenb ocBoeHus mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha 6a30BOM ypoBHE OOy4YEHHS —
o0mreobpazoBaTelbHOE W OOMIEKYJIBTYpPHOE pa3BUTHE OOydYaIOMUXCSA 4Yepe3  0OecleueHHe
BO3MOXKHOCTHU HpI/IO6peTCHI/I$[ U HUCIIOJB30BAHUA CHCTCMATHYCCKUX T'COMCTPHUYCCKUX 3HaHUU "
NeWcTBUH, cnenu(UUHBIX T'€OMETPHM, BO3MOXHOCTH YCIEIIHOTO MPOAOIDKEHHs 0oOpa3oBaHUS IO
CHEUATBHOCTSIM, HE CBSI3aHHBIM C MTPHUKIIAJIHBIM UCIIOIh30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE INpenHA3HAU€Ha /Il O0YJaroIIUXCs CpeIHen
IIKOJIbI, HE UCTIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYJHEHUN HA YpOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHusl.
Takum o0Opazom, oOywaroniuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWUTH OOIIME MaTEeMaTUYECKHUE
YMCHUS, CBSA3aHHBIC CO CHGIII/I(bHKOﬁ reoMeTpun Hu HCO6XOIII/IMI)I€ A )KU3HU B COBPCMCHHOM



obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb M3Y4HUTh I'€OMETpHUI0 Oojee Tiay0oKo, eciu B
JaJIbHENIIIEeM BO3HUKHET HEOOXOJUMOCTh B TI'E€OMETPUYECKUX 3HAHUSAX B MpogecCHOHANbHON
JESTENBHOCTH.

JlocTukeHue el OCBOEHHUS IPOrpaMMbl 00eCIeunBaeTCs PELIEHHEM COOTBETCTBYIONIMX 3aa4.
[IpuoputeTHpIMH 3a1auaMu ocBoeHUs1 Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:

e (opMHpOBaHHE NPEACTABICHNUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYphl U OCO3HAHUE €€

B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opmHpOBaHHE TMPEICTABICHUS O MHOTOIPAaHHHMKAaX M TeJax BpAIIEHUS KaK O BaKHEHIINX
MaTEMAaTUYECKUX MOZENAX, IO3BOJIIOIIMX OIUCHIBATh M HW3Yy4aTb pas3HbIE SBJICHUS
OKpY’KaloIlero M1pa;

e (QopmupoBaHMe yMEHHs pacHo3HaBaTb Ha YepTeXKaxX, MOJEISIX M B pEATbHOM MHpE
MHOI'OTPaHHMKH U T€Ja BPAICHHUS;

e OBJIAJICHUE METOJIaMH peIIeHUs 33/1a4 Ha MOCTPOSHUS Ha N300paKEHHUSX MPOCTPAHCTBEHHBIX
duryp;

e (opmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOTpaHHHKAaxX M Tejax
BpAILlEHUsI U UX OCHOBHBIMHU CBOICTBaMy;

® OBJI3JICHUE QAITOPUTMAMH pEIICHHUsS OCHOBHBIX THIIOB 3ajay; (HOpPMUPOBAHHE YMEHHS
MIPOBOAMTH HECIIOXKHBIE JJOKA3aTeJIbHbIE PACCYKACHUS B XOJ/I€ PELICHUS CTEPEOMETPUUECKUX
3a/1a4 U 3a]1a4 ¢ IPAKTUUYECKUM COMIEPIKAHUEM;

® Da3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTeIbHOMN
aKTUBHOCTH, UCCJIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTU MBILICHMS;

e (QopmupoBanue (YHKIHOHAIBHOM TI'PAMOTHOCTH, pEJIEBAHTHOM T'E€OMETPUM: YMEHHE
pacrio3HaBaTh NPOSBICHUS T'€OMETPHUYECKUX TOHSATHIH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pealbHBIX JKU3HEHHBIX CHUTyallUsiX M TP H3YYEHUM JPYIHX Y4eOHBIX NPEIMETOB,
MIPOSIBJIEHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEN, (POPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U
CO03/1aBaTh F€OMETPUUECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN I'€OMETPUYECKUI amnmapaT Juis
peleHns MPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH IOJIyYCHHbIE
pe3yibTaTHI.

OTIMYHUTENbHOM OCOOCHHOCTHIO TPOTPAMMBI SBISIETCS BKIIOYCHHE B KypC CTEPEOMETPHH B
Hayaje ero M3y4yeHus 3ajad, PelIaeMblX Ha YpPOBHE HHTYWTHUBHOI'O IO3HAaHUS, U ONpeAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTHUECKOTO H
IPOCTPAHCTBEHHOI'0 MBILUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JambHEeHIIeMy U3yYeHHIO MTpeIMeTa.

[Ipenmoutenue OTHAETCS  HAMSIIHO-KOHCTPYKTUBHOMY  MeTOAYy oOOyueHus, TO €cTh
TEOPETUYECKUE 3HAHHWS HMEIOT B CBOEMl OCHOBE UYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
NeaTeNbHOCTU. Pa3BUTHE NMPOCTPAaHCTBEHHBIX IMPEJICTABICHUM Yy ydYalllUXCsl B Kypce CTEpeOMEeTpUH
IPOBOJUTCA 3a CUET pELICHHMs 3aJad Ha CO3JaHHME IIPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
OIlEpUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue o0Opa3a MPOBOAUTCS C OMOpPOH Ha
HarJsIHOCTh, a ONEpUPOBaHME O0pa3oM — B YCIOBHSX OTBJICUEHHs] OT HArJISTHOCTH, MBICICHHOIO
M3MEHEHUS €ro UCXOIHOT 0 COepKaHUSI.

OcHoBHbIE cozeprkaTenbHble TMHUM Kypca «'eomerpum» B 10-11 knaccax: « MHOrorpaHHUKN»,
«[IpsimMble u 1UIOCKOCTH B mHpocTpaHCTBe», «Tema BpameHus», «BekTopsl M KOOpPAMHATHI B



npocTpancTBe». dopmupoBaHMEe JIOTMYECKUX  YMEHHH  pacmpeiensieTcss He TOJIbKO IO
COJIEp>KaTEeNIbHBIM JIMHUSAM, HO U 110 ToJjaM 00y4YeHHs Ha YpOBHE CpPEJTHETr0 001Iero o0pa3oBaHusl.

Conepxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3ylIbTaTaM OCBOEHHUsS paboueit
POrpaMMBbl, pacHpelesiEHHBIM MO TrojaM OO0y4YeHUSs, CTPYKTYpHUPOBAaHO TakUM 0O0pa3oM, 4YTOObI
OBJIaJICHME TE€OMETPUUYECKUMHU TOHATHAMU U HaBBIKAMU OCYIIECTBIISJIOCH IOCIEAOBAaTENbHO U
MOCTYMATeIbHO, C COONIOICHUEM MPHUHIIUIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYATINCH B
OOIIYIO0 CHCTEMY T'€OMETPUUYECKUX MPEJICTAaBICHUIM 00yJarouxcs, pacmupss U yriayossis e€, oopasys
MIPOYHBIE MHOYKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wuzyuenue reomerpun orBoauTcs 2 yaca B Henemo B 10 kmacce u 1 vac B Hemenmio B 11
KJ1acce, BCero 3a JiBa roga ooydenus - 102 yqeOHBIX daca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CTepeoMeTpHH. Touka, HpsMas, INIOCKOCThb, MpOcTpaHCTBO. IloHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AaKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosoKeHUe NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, NapaJlIeIbHbBIE H
CKpeluBarommecs npsamelie. [lapamienbHOCTh NPAMBIX U INIOCKOCTENW B IPOCTPAHCTBE: MAapaJUIeIbHbIE
NpsIMbIE B MPOCTPAHCTBE; MAPALIETBHOCTh TPEX MNPSIMBIX; NApAJIEIBHOCTh MPSAMON M ILIOCKOCTH.
VYrisl ¢ COHAIpaBIECHHBIMU CTOPOHAMU; YroJl MEXIy NPsAMBIMH B IpOCTpaHcTBe. llapamnensHoCTh
IJIOCKOCTEH: MapajljlesibHble IUIOCKOCTH; CBOWCTBA MapajUlelbHBIX IUIOCKOCTeH. IIpocreinmme
MPOCTPAHCTBEHHBIE (DUTYPBI HA TUIOCKOCTU: TETPAdIP, KyO, Mapajuieenunea; MOCTPOCHUE CEUCHUIH.

[IeprieHIUKYISIPHOCTE HPSMOM M IUIOCKOCTH: IEPIECHIUKYIISPHBIE IPSMBIE B IIPOCTPAHCTBE,
MPSIMbIE MTAPAJUIENBHBIE U NEPIICHAUKYISAPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHAUKYIISIPHOCTU IPAMON U
IJIOCKOCTH, TeOpeMa O MPSAMON MEPHEHAUKYISAPHON IUIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YIOJl MEXKIY
IPSMOM M IIJIOCKOCTBIO; JBYI'PAHHBIM yroJ, JUHEHHBIM Yrojl ABYrpaHHOro yria. IlepneHaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU N0 IJIOCKOCTH, PACCTOSAHME OT MPSAMOM 10 IUIOCKOCTH, IPOEKLIHS
burypsl Ha MIOCKOCTh. llepneHANKYISIPHOCTh IUIOCKOCTEH: MPU3HAK MEPIEeHIUKYISIPHOCTH JBYX
mrockocren. TeopeMa o TpEX meprneH uKyasapax.

MHOrorpaHHUKH

[ToHsiTHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHThl MHOIOTPAaHHUKA, BBINYKJIBIE W HEBBIIYKIIbIE
MHOTOI'PaHHMKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrompHas Inpus3ma; T'paHU U OCHOBAHMS
MPU3MBIL;, IPsIMasi U HAKJIIOHHAs MPU3MBbI; OOKOBas U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
NPsIMOYTOJIBHBIM Tapajulesienunes] U ero cpoiicrBa. [lupamupa: N-yronpHas nupamuaa, TpaHU U
OCHOBaHME NUPaMUJbl; OOKOBask U IOJHAS IOBEPXHOCTh MUPaMMJbl; NpaBUJIbHAs U YyceuEHHas
nupamMuja. JJIEeMEHTbl IPU3Mbl U NupaMubl. [IpaBuibHbIE MHOTOTPAaHHUKU: MOHSATHE MPABUIBLHOTO
MHOIOI'paHHMKA; MTpaBUJIbHAs MPU3Ma U MPaBUIIbHAA NUpaMUQA; PaBUIIbHAS TPEYroibHas NUpamMuaa
Y TPaBUIBHBIN TeTpasap; KyO. IIpencraBienne o npaBUIbHBIXMHOIOIPAaHHUKAX: OKTa3p, AOACKAdIP
u ukocadap. CeueHus pU3Mbl U MUPAMU/IBL.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOUYKH, IPSIMOM, IITOCKOCTH. DJIEMEHTBI
CUMMETPHUU B THpaMUJax, apajuieienuneaax, IpaBUIbHbIX MHOIOIPAHHUKAX.

Brruricnenue S1€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, muaroHanu, yriel. [lmomaas OGokoBoi
MOBEPXHOCTH W TIOJIHOM TOBEPXHOCTH MPSIMOM MPU3MBI, IUIOMIA, OCHOBAaHUH, TeopeMa O OOKOBOM
MOBEPXHOCTH MNpsMOM mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MpPaBUIbHOMN
MUPaMUJIBI, TeOpeMa O TUIomanu yceu€HHol mupamuabl. [loHartue 06 oO0béme. OObEM mHUpaMUbI,
MIPU3MBL.

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXY IIJIOMIAIIMHI TIOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX TEJl.

11 KJIIACC

Tesa BpameHust



[{unnHapudeckass  MOBEPXHOCTb,  OOpasylollMe  LHUWIMHAPUYECKOW  MOBEPXHOCTH,  OCh
HWIMHAPUYECKON moBepXxHOCTH. L{unmHap: ocHOoBaHMs M OOKOBas MOBEPXHOCTh, 00pa3yollas U OCb;
TUIOIIA/1b OOKOBOW M TMOJIHOW MTOBEPXHOCTH.

KoHuueckass 1NOBEpXHOCTb, 0Opa3ylolIMe KOHUYECKOH ITOBEPXHOCTH, OCh M BepIIMHA
KOHMYECKON noBepXHOCTH. KoHyc: ocHOBaHME M BepluHa, 00pa3yroliasi U oCb; IJIOoNaAb OOKOBOH U
MOJTHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyiolle M BBICOTA; OCHOBaHMS M OOKOBas
IIOBEPXHOCTD.

Cbhepa wm mmap: meHTp, pagmyc, AMaMETp; IUIOUIaNb IOBEpXHOCTH cdepsl. Biammuoe
pacronoxeHue cepsl U MITOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; MIomaab chepsl.

N300pakeHue Ten BpallleHus Ha IIocKocTH. Pa3BépTka HMIMHAPA U KOHYca.

KomOunanuu ten BpalieHHs U MHOTOIPaHHUKOB. MHOIOIpaHHUK, OMMCAHHBIN OKOJIO c(epsl;
cdepa, BMcaHHast B MHOT'OI'PAaHHUK, WM TEJIO BpaIllEHUs.

[Tonsitue 06 06béMe. OcHOBHBIE CBOWCTBA 00BbEMOB Tel. TeopeMa 00 00bEME MPAMOYTOIBLHOTO
napajieNnenunena u cieactsus u3 He€. O0bEM nunmuHpa, Konyca. O0bEM mapa u miomaab chepsl.

[TonoOusble Tena B mpoctpancTBe. COOTHOMIEHUS MEXY IJIOMIAIIMU IOBEPXHOCTEH, 00bEMamMu
IIOAOOHBIX TEIN.

Ceuenus nuMHapa (MapajjiesIbHO M NEPIIEHIUKYISIPHO OCH), CEUEHUs KOHYca (MapajiesbHOoe
OCHOBAHUIO U IIPOXOAAIIEE YEepE3 BEPIIUHY), CEUECHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocté M B mnpocTpaHcTBe. ClOXKEHHE W BbIUMTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHne BekTopa MO TpEM HEKOMIUIAaHApHBIM BekTopam. lIpaBuiio
napajuienenunena. PemieHne 3amad, CBA3aHHBIX C NPUMEHEHHEM IPABUJ JEHCTBUN C BEKTOPaMH.
[IpsmoyronbHas cucteMa KoopauHar B npocrpancTse. Koopannarsl Bekropa. [Ipocreimme 3anaun B
KOOpAMHATax. Yros Mexay BekTopamu. CKalsspHOE IPOU3BENEHUE BEKTOPOB. BblumcieHue yrios
MEXy IPSIMBIMU M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IPHU PEUICHUHM T'€OMETPHUYECKUX
3a1a4.



INIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pE3yNbTaThl OCBOCHMSI TpOrpaMMbl ydeOHOro mnpeamera «MaTeMaTukay
XapaKTEePU3YIOTCS:

I'paxnaHckoe BociuTaHHe:

c(hOPMHUPOBAHHOCTHIO TPAXKITAHCKON TTO3UIIMH 00YJAIOMIETOCs Kak aKTHBHOT'O U OTBETCTBEHHOT'O
YJieHA POCCUUCKOro OOIIECTBa, MPEACTABICHHEM O MATeMAaTUYECKUX OCHOBaxX (hYHKIMOHHPOBAHHS
Pa3IMUHBIX CTPYKTYp, SBJICHHM, MPOLEAYp TpakJaHCKOro oOImiecTtBa (BbIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aMMOJICHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B COOTBETCTBUU C WX (QYHKIUSIMH U
Ha3HAUYECHUEM.

IMaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHICKON TPa)KIAHCKOM HMICHTHUYHOCTH, YBXKCHHS K TPOLIUIOMY U
HACTOSLLIEMY POCCHUMCKOM MAaTEMaTHUKH, LEHHOCTHBIM OTHOLUEHHUEM K JOCTHXKEHUAM POCCHUUCKHX
MaTeMaTUKOB M POCCHICKONW MaTeMaTHUECKOM HIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUHN B IPYTUX
HayKax, TEXHOJIOTHSX, cpepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUIICKOro Hapoaa; cPOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO MOBEJCHNUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHEHUEM JOCTHKEHUM HAYKU U
JEeSITeNbHOCThIO YIEHOT0; OCO3HAHHEM JIMYHOTO BKJIJIa B TIOCTPOSHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKIIOUas 3CTETUKY MATEeMAaTHUYECKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a7ay, pEIICHUH, PACCYKIEHUU; BOCIPUUMYHMBOCTHIO K MATEeMATUYECKUM acCHeKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTHYeCcKhe 3HAHUS B MHTepecax 3J0pOBOTO U
Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO (3I0POBOE TMHUTAHHUE,
cOaaHCHPOBAHHBIA PEKUM 3aHITHA M OT/BIXA, PeryysspHas (pU3uUecKas aKTUBHOCTH); GU3NYECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JESTEIBHOCTHIO.

TpynoBoe BocniuTaHuE:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHWEM IICHHOCTH TPYIOJIO0HS; HHTEPECOM K pa3IMuHbIM chepam
npoeCCUOHATBHON JESTENbHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW U €€ MPUIOKCHHUSIMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccur M pean30BhIBATH COOCTBEHHBIE KU3HCHHBIC
TUTAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSKEHUHU BCEW KM3HU; TOTOBHOCTHIO K aKTMUBHOMY YYAacTHIO B PEUICHHWU MPAKTUYECKUX 3aaad
MaTeMaTUYeCKOM HaIllPaBI€HHOCTH.

JKOoJI0TrHYecKOe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO  DKOJNIOTUYECKOW  KYJIbTYpPhl, IMOHMMAaHHUEM BIUSHUS  COLHUAIBHO-
SKOHOMUYECKUX TMPOLIECCOB HA COCTOSIHUE NPHUPOJHOM U COIHMAIBHOM cpefbl, OCO3HAaHUEM
I00aTBPHOr0 XapakTepa JKOJIOTHYECKHX MPOoOJIeM; OpHEeHTAlMeld Ha MPUMEHEHHE MaTEeMaTHYeCKHX
3HAHWM JJIs pelIeHus 3a7a4d B 00JacTh OKpY’KaOIIeH cpebl, MIAaHHPOBAHUS MOCTYIIKOB U OIEHKU MX
BO3MOXKHBIX MOCTEICTBUH ISl OKPYKAKOLIEH CPEJIbl.

LleHHOCTH HAYYHOT0 TO3HAHUA:



c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUEM MaTeMaTHYeCKOM HAyKu Kak c(hepbl 4eIoBEUECKOU
JeSTeIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUMMOCTH JJIs Pa3BUTHS [IUBUIIU3AIMH; OBJIAJCHUEM SI3bIKOM
MaTE€MaTUKM M MaTeMAaTHUYECKOW KYJIbTYpOM KakK CpEICTBOM IO3HAHUA MHpPA; TOTOBHOCTBIO
OCYIIECTBIISITh MTPOCKTHYIO M MCCIIEIOBATENBCKYIO IEATEITbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMmeTHble pe3yiabTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMEH HO3ZHAGAM EbHBIMU OCliCBUSIMU, YHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OCUCTNEUAMU, YHUBEPCATbHLIMU Pe2YIAMUSHIMU OetiCEUSMU.

1) Vuueepcanvuvie noznasamenwvhwvle Oeticmeus, obecneuusaiom Gopmuposanue 06a306bix
KOZHUMUBHBIX NPOYECco8 00yuarwmuxcs (0ceoenue Memooo8 HNO3HAHUSL OKPYICAWEe20 Mupd;
npUMeHeHUe 102UHEeCKUX, UCCIe008AMENbCKUX Onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBblesiornyecKkue1eicTBUA:
® BBUIBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKK MAaTEMaTHYECKHMX OOBEKTOB,
TOHSITHIA, OTHOIICHWA MEXIy WOHATHAMH, (DOPMYIHpPOBATH ONPEACICHUS TOHATH;
YCTaHABJIMBATh CYIECTBEHHBIM MpHU3HAK KiIacCH(HUKALWK, OCHOBAHHS Juii 000OIIEHUS H
CpaBHEHWSI, KpUTEPHH ITPOBOIMMOT0 aHAJIH3a,
® BOCIIPHHHMMATh, (QOPMYJIUPOBATh M TNPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIATEeNbHBIC, €IMHIUYHBIC, YACTHBIC M OOIIIHE; YCIOBHEIC,

® BBIBISATh MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOpEUrs B (akTax,
JAHHBIX, HaONIOJCHUSAX W YTBEPXKACHUSX; TpeUlaraTh KPUTEPUU JIJISl  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
e JleNlaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHHUH 110 aHATIOTUH;

® TPOBOJUTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHHUH (TIPSMBIC H OT
MPOTHUBHOIO), BBICTPAUBATh APTYMEHTAIMIO, MPUBOJUTH IPUMEPHI H KOHTPIIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI,

e BBIOMpATH CHOCOO pelieHus yueOHOU 3aaun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHMUS,

BHIOMpATh HaNOOJIEE TTOAXOISIINN C YIETOM CaMOCTOSITEITEHO BBIICTICHHBIX KPUTEPHUER).
Ba3zoBblenccienoBarejibcKueaeiicTBUSA:
® ICIIONIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAaHUS;, (HOPMYyIUPOBATH
BOIIPOCHI, (PUKCHUPYIOUIHE TPOTHBOpPEYHE, MPOOJIEMy, YCTaHABIMBATh MCKOMOE M ITaHHOE,
(hOopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE,

® T[POBOJUTH CAMOCTOSTEIBHO  CIUITAHMPOBAHHBIA  SKCIEPHUMEHT, HCCIENOBaHHE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTn4ecKoro oObEeKTa, SIBJICHUS, MPOLECCa, BISBICHHIO
3aBHCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;
®  CaMOCTOSITENILHO (OPMYNIHUPOBaTH OOOOIIEHHS W BBIBOJBI MO pe3ybTaTaM IMPOBEAEHHOTO
HAOMIOJCHNS, MCCICIOBAaHUs, OILEHUBATh JOCTOBEPHOCTh TMOJNYUYEHHBIX pPE3yJIbTaTOB,
BBIBOJOB 1 0000IIECHMI;

® TIPOTHO3MPOBATH BO3MOXXHOE Pa3BHTHE MPOIECCA, & TAKKE BBIIBUTATH TPEAIIOIOKEHHS O €TO
Pa3BUTHUH B HOBBIX YCIIOBUSIX.



PabGora ¢ nundopmanmeii:

® BBIBIATH AeULIUTH MH(OpMALUMKU, TaHHBIX, HEOOXOIUMBIX JI OTBETa Ha BOIPOC U JUIS
pelleHus 3aa4u;

e BBIOMpaTh HH(POpPMALMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB, aAHAIU3UPOBATH,
CUCTEeMAaTU3UpOBaTh M HMHTEPIPETUPOBATh HH(POPMALIMIO Pa3IUYHBIX BUAOB U (opMm
IPEJCTABIICHNUS;

® CTPYKTYpHPOBaTh MH(POPMAIIHIO, MPEACTABIATE €€ B Pa3NINYHBIX (opMax, UILTFOCTPUPOBATH
rpaguvecKu;

® OICHHUBATh HAJIEKHOCTh HH(POPMAIMH 110 CAMOCTOATENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) VHugepcanvhvle KOMMYHUKQmMUGHble Oelicmeus, 006ecneuusarom c@hopmMuposanHOCmb

COYUANBHBIX HABLIKOB 00YYAIOUUXC.

Oo0uenmne:

® BOCIpPUHHMATh M (OPMYIHPOBATH CYKJICHHS B COOTBETCTBHHM C YCIOBHSAMH U IIEISIMH
OOIIeHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy pELIeHHUsS 3aJa4l, KOMMEHTHUPOBATh IOITYYEHHBIN
pe3yabTart;

e B X0I€¢ OOCYXICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOJIEMBI,
pelaeMoii 3a/1a4M, BICKa3bIBATh UJICH, HAILIEJICHHBIC HA TIOMCK PEIIEHUs; COMIOCTABNIATH CBOU
CYKJIEHUS C CYXIEHUSAMH JAPYTHX YYaCTHUKOB JHANIOra, OOHAPYXKWBATh pa3Iudhe |
CXOJICTBO MO3MIINI; B KOPPEKTHOH (hopme (popMyInpoBaTh pa3HOIIIACHsl, CBOM BO3PaKEHUS;

® TMpEACTaBIATh pPe3yNbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTa, HCCIEeIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUIEHHUS € Y4€TOM 3a/Jad Mpe3eHTaluud |
0COOEHHOCTEN ayIUTOpPHUH.

CoTpyanunuectBo:

® T[OHMMATh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIbHON pabOTHI MpHU
perieHun y4eOHBIX 3a]ad; MPUHUMATh II€Ih COBMECTHOW JESTEIBHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOThI, paclpeieNisaiTh BUABI paboT, JOrOBapUBaThHCs, 00CYKIaTh
IPOIIECC U Pe3yabTaT padoThl; 00001aTh MHEHHUS HECKOJIBKUX JIFOJIEH;

® y4yacTBOBaTh B TPYNNOBHIX ¢Gopmax paboTel (0OCYyXaeHHs, OOMEH MHEHHH, «MO3T'OBBIC
HITYPMBD» ¥ WHBIC); BBINOJHATH CBOIO 4acTh pabOThl U KOOPJAMHHUPOBATH CBOH JCHCTBHSI C
JIPYTMMHU 4JI€HaMU KOMAaH[bI, OI[EHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMII MPOAYKT IO
KpUTEPUsIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvhvie pezynsamuensle Oeiicmeus, obecneuugarom GopmMuposanue CMulCIOBbIX

YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCIU.

Camoopranu3zauus:

®  COCTaBJIATH IUJIaH, AITOPUTM PELICHUS 3a4a4H, BBIOMPATh CIIOCO0 peIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH M KOPPEKTHPOBATH
BapHaHTHI PEHICHNI ¢ y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb:

® BJAJICTh HaBBIKAMU MO3HABATEIHHON pe(IIeKCUU KaK OCO3HAHMS COBEPILIAEMBIX NEHCTBUM U
MBICTUTENFHBIX MPOLIECCOB, WX pPE3ylIbTaTOB; BIAJeTh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIecca U pe3yibTaTa PelleHuss MaTeMaTUYeCcKoi 3a1auu;



® [pEeABUJAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpH pPEIICHWH 337a4d, BHOCHUTH
KOPpPEKTHUBBI B JESTENbHOCTh Ha OCHOBE HOBBIX OOCTOATENBbCTB, NAHHBIX, HaMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OLIGHUBATh COOTBETCTBUE pE3yJbTaTa IEIH U YCIOBHUSAM, OOBSICHATH MPUUYUHBI JOCTHKCHUS
WIA HEJIOCTH)KEHHUSI pe3yJbTaToOB JESATENbHOCTH, HAaXOAUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBatrh MOHATUAMU: TOUKA, IPSAMas, INTIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHH U CIICICTBUS M3 HUX NPU PEIICHUU T€OMETPUYECKUX 3a/1aY.

OnepupoBarh MOHATUSIMHE: APATIICIBHOCTD M MEPIICHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccuduimpoBath B3auMHOE pacioioKeHHE IPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHATHUSMH: JIBYTPaHHBIA YToJ, TPaHU JBYTPAHHOTO Yria, peOdpo JABYrpaHHOTO
yIJIa; IMHEHHBIN YroJ ABYTPAaHHOTO YTIIa; TpalyCHasi Mepa JIBYTPaHHOTO yIJia.

OnepupoBaTb NOHATHUAMHU: MHOTOIPAHHUK, BBINYKIBIH M HEBBIIYKJIBIH MHOIOIPAaHHUK,
9JIEMEHTHI MHOTOI'PaHHUKA, TPABUIIbHBI MHOTOI'PaHHUK.

PacmiozHaBaTh OCHOBHBIC BHUIBI MHOTOIPDAHHHKOB (MHMpaMuja; TPU3Ma, HPSIMOYTOJIbHBINA
napajuiesyienumne, Kyo).

KnaccuduuupoBaTth MHOTOrpaHHHKH, BBIOMpas OCHOBAHUS Uil KIACCH(HUKAIUK (BBITYKIbIC U
HEBBIMYKJIBIE MHOTOTPAHHUKHW; TPABWIBHBIE MHOTOTPAHHUKHW; TPSIMbIE W HAKIOHHBIC TPU3MBI,
napasuleIenune ibl).

OmnepupoBaTh NOHATUSMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOT'OT'PaHHUKOB.

OOBSACHATH MPUHIIUTIBI TIOCTPOCHUS CEYCHHH, UCIIONB3YSI METO] CIIE/IOB.

CTpOI/ITB CCUCHUA MHOT'OIrpaHHUKOB METOAOM CJICIOB, BBIIIOJIHATH (BI)IHOCHI)IC) TIJIOCKHE
YepTEXKU M3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaXOXKACHUE T€OMETPUYECKHUX BEIUYMH 1O 00pa3laM WM alrOpUTMaM,
MMPUMCHSAA U3BECTHBIC AHAJIMTHYCCKEC MCTO/bI ITPHU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4 Ha
BBIYHCIICHUE PACCTOSHUN MEXIy JBYMS TOYKAMH, OT TOYKH JO IPSMOH, OT TOYKH JO IUIOCKOCTH,
MEXIY CKPEIIHBAOIIUMHUCS TTPSIMBIMH.

Pemratn 3aJa4l Ha HAXOXIACHHUC TI'COMCTPHUYCCKUX BCIWYUH I10 06pasuaM WK aJIropuTMam,
NPUMEHSS U3BECTHBIC AaHATUTHYECKUE METOBI ITPH PELICHUH CTAaHJAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha
BBIYUCIICHUE YTJIOB MEXIY CKPEIIUBAIONIMMUCS TPSIMBIMH, MEXIY MPSIMOH M IUIOCKOCTBIO, MEXIY
IJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

Bbruncnsare 00bEMBI M IUIOMIAZM TMOBEPXHOCTEH MHOIOIPAaHHUKOB (TpU3Ma, NHpaMuia) C
npuMeHeHHeM (OpPMYIT; BBIYHCISATH COOTHOLICHHS MEXAY IUIOMAAsSIMU IOBEPXHOCTEH, 00bEMaMu
HOI[O6HBIX MHOI'OI'PaHHUKOB.

OmnepupoBaTh MOHATHAMHU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TIOCKOCTh CUMMETPHH (DUTYPHI.

W3BnekaTh, mpeoOpa3oOBBIBATE W HHTEPIPETHPOBATH HMHOOPMAIMIO O TPOCTPAHCTBEHHBIX
TEOMETPUYECKHX (PUTypax, MPE/ICTABICHHYIO Ha YePTEekKax U PUCYHKAX.



[TpumensTs  reomerpuueckue  (GakThl A PEUIEHHs  CTEPEOMETPUYECKUX  3ajad,
IpENoJarauX HECKOIbKO 1IaroB PEIIeHus, €CIIM YCIOBHS PUMEHEHHS 3aJaHbl B IBHOW (hopme.

[IpumenaTs IpocTelne NporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBbI
IIPY PELICHNUN CTEPEOMETPUYECKHX 3aJau.

[IpuBOoIUTE MpUMeEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh NONyYEHHBIE 3HAHUSA Ha IPAaKTUKE: AHAIW3UPOBATh pPEAIbHBIE CHUTyalluM U
NPUMEHSTh U3yYCHHBIC TOHSATHS B IMPOIEcCe MOMCKA PEIIeHUs] MaTeMaTHIeCKu c(hopMyIHpOBaHHOM
npoOIeMbl, MOJETUPOBATh peajbHbIE CUTYAIlMM Ha S3bIKE I€OMETPUH, HCCIEN0BaTh IOCTPOCHHBIE
MOJIETM C MCIIOJIb30BaHMEM TIE€OMETPUYECKMX MOHATHH M TeopeM, ammapara aiareOpbl; pelaThb
MPAKTUYECKUE 3aJ1aul, CBA3aHHbBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEIUYHUH.

11 KIIACC

OnepupoBaTh HOHATHAMHU: IMJIUHAPHYECKAas MOBEPXHOCTh, OOpa3yroUIMe IHJIMHAPHYECKON
MOBEPXHOCTH; UWIMHAP; KOHHUYECKas MOBEPXHOCTh, 00pa3yrollue KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MmoBepXHOCTb.

PacnioznaBath Tena BpaieHus (MUIMHIP, KOHYC, cepa u map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJl BpaIlCHUS.

KnaccugumumpoBars B3auMHOE pactoiokeHne cheprl U TIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIaPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BBICOTA CETMEHTa;
IapPOBOM CJIOM, OCHOBaHUE MIAPOBOTO CJI0s1, BEICOTA MIAPOBOrO CJIOS; IAPOBOI CEKTOP.

Beramcnate 00bEMBI M TUIOIMIAAM ITOBEPXHOCTECH TN BpAIICHHS, TCOMETPUYCCKUX TEI C
npuMeHeHueM GopMYyIL.

OnepupoBarh MOHITUSIMH: MHOTOTPaHHHK, BIHMCAHHBIN B chepy U OMUCAHHBIM OKOJO chephl;
C(ioepa, BIIMCaAHHAs B MHOTI'OI'PAHHUK WJIN TCJIO BPAICHHA.

BBIYHCIATE COOTHOIICHHS] MEXKAY TUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MTOJOOHBIX Tell.

N3obpaxarh u3y4daemble QUIYpbl OT pPYKH M C MPUMEHEHHMEM MPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrinonHsATe (BBIHOCHBIC) TIIOCKHE YEPTEXKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpAIICHHUS.

W3BnekaTh, MHTEPHPETHPOBATH W MPEOOPA30BBIBATH HMH(MOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuUYecKuX (purypax, mpeacTaBIeHHYIO Ha YepPTeKax U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

Brimonuarte HeﬁCTBHﬂ CJIOKCHUS BCKTOPOB, BBIYMTAHHSA BCKTOPOB M YMHOXCHHA BCKTOpA Ha
YHCI0, OOBSACHATH, KAKUMHU CBOMCTBAMU OHH 00JIAIOT.

[TpuMeHsTh paBUIIO MapaieNenumnesa.

OnepupoBarh MOHITUSIMU: JE€KAPTOBbI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXAY BEKTOpaMH, CKAISPHOE MPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMILIaHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M MpPOU3BEICHUE BEKTOpAa HAa YHCIIO, YTOJ MEXIY BEKTOPaMH,
CKaJsIpPHOE MPOU3BEICHHE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cucTeMe KOOPAUHAT.



[TpumensTs  reomerpuueckue  (GakThl A PEUIEHHs  CTEPEOMETPUYECKUX  3ajad,
IpENoJarauX HECKOIbKO 1IaroB PEIIeHus, €CIIM YCIOBHS PUMEHEHHS 3aJaHbl B IBHOW (hopme.

Pewate mnpocreiiiye reoMeTpUYeCKUEe 3aladyd Ha IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOJa.

Pemare 3amaunm  Ha  [10Ka3aTeNbCTBO MAaTEMAaTHUYECKMX OTHOLIIEHHM M HAaXOXKJICHHE
reOMETPUUECKUX BEIUYMH 10 o0pasnaM WIM adropuTMaM, HPUMEHssI M3BECTHBIE METONbl INpHU
PELIEHUN CTAaHIAPTHBIX MaTEMaTHYECKUX 3aay.

[IpuMeHsATH IpOCTENIINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMM YHUKAIIMOHHBIE CUCTEMBI
IIPU PELIECHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBOIUTE IPUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE U KU3HU, PACIIO3HABATH
IIPOSIBJIICHHE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATH MOJTydYEHHBIE 3HAHUA Ha IMPAKTUKE: AHAIU3UPOBATh PEANBHBIE CUTYallUU W
IPUMEHATh U3y4EHHbIE MOHATHUSA B IIPOLECCe NMOUCKA pPEIleHUs] MaTeMaTH4ecKu c(hopMyIHMpOBaHHOM
po0JIeMbl, MOJIEIMPOBATh PEAIbHBIE CUTYallUM Ha SI3bIKE€ I€OMETPHUH, UCCIEN0BAaTh MOCTPOCHHbIE
MOJIETM C HCIIOJIb30BaHMEM TE€OMETPUUYECKUX IOHATHM W TeopeM, ammapara aireOpsl; peiaTh
IIPAKTUYECKUE 3a]1a4H, CBA3AHHBIE C HAXOXKACHUEM I'€OMETPHUYECKUX BEJIINYHUH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Ne HaumeHoBaHuepas3aejoB 1 KoanvecrBouacos JIeKTpOHHbIE (IU(pPOBbIE)
n/n TEMIIPOrpaMMbl Bcero Kontponbubiepadorsl | IlpakTnyecknepa6orsl | 00pasoBaTebHbIEPECYPCHI
1 BBenenue B crepeoMeTpuio 10 https://m.edso00.ru/C503R7VIP
[IpsiMbIE ¥ TUIOCKOCTH B
2 HPOCTPAHETES. 12 1 https://m.eds00.ru/WT7NSO14T
[TapannenbHOCTHIPSAMBIX U
IJTOCKOCTEN
3 Hepren MKy IAPHOCTEIPAMEIX 1 12 https://m.eds00.ru/\V61LAPUCD
TUTOCKOCTEH
h%
4 BT MELY TIDAMBIMITH 10 1 https://m.eds00.ru/R3SMETBTQ
TJIOCKOCTSIMH
MHororpaHHUKH 11 https://m.edsoo.ru/XPW9USFB2
OOBEMBIMHOT OTPAHHIKOB 9 https://m.edsoo.ru/010FX2SJB
IT :
7 ORTOPEHIIE: CEHCHIA, 4 1 https://m.eds00.ru/LIAAMHO3D
PacCTOSHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

Ne HaunmeHoBaHHMepa3aeI0B H KosmmyecrBovyacon DJIeKTpOHHbIe (LN (ppPOBbBIE)
n/m TEMIIPOrPpaMMbI Bceero Kontposnbubiepadorsl | Ilpakrndyecknepaborsl | 00pazoBaTesibHbIEPECYPChI
TenaBpareHus 12 https://m.edsoo.ru/HYOWQL5KQ
O0OBEMBITEN 5 1 https://m.edsoo.ru/BOORVIYC9
B
CITOPET 1 KOOPJUTHATRL B 10 1 https://m.edsoo.ru/4ANCL4AGOMF
MPOCTPAHCTBE
I1 600
ORTOPEIIE, ODOBIIEIHE, 7 1 https://m.eds00.r/DORV3P725
CUCTEMATU3allUA3ZHAHNU
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

ITHOYPOYHOE IIVIAHUPOBAHHME
10 KJIACC

Ne

n/
n

Temaypoka

KoaunuyecTtBouacos

Bce
ro

KonTpoabHubiep
a00ThI

IIpakTyeckunep
a00ThI

Jdarauzyue
HUSA

JyleKTPpOHHBbIeM(PPOBLIEOOPA30BATEIb
Hblepecypchl

OCHOBHBIC TTOHSATHS
CTEPCOMETPHUU: TOUKA,
npsiMasi, TIOCKOCTb,
npoctpancTBo. [IpaBuiia
U300paKCHHSI HA PUCYHKAX:
N300pakeHHs IJIOCKOCTEH,
napayIeIbHBIX MPSMbBIX
(OTpe3KOoB), CEpeTUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTHS: TIEpeceKaronecs
IJIOCKOCTH,
NepeceKaroInecs npsamast u
IIJIOCKOCTh

https://m.edsoo0.ru/NR6VJYCGK

[TonsTud: nepecekaroninecs
MIJIOCKOCTH,
NepeCceKaroIInecs npsmast u
TJIOCKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C

MHOT OI'paHHUKaMH,
M300pakeHHE
MHOTIOor paHHI/IKOB Ha
pUCYHKaX, Ha

https://m.edsoo.ru/KMUQPILLO



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0

IIPOEKIIMOHHBIX YepTexKax

Hauanbnsbie cBeneHus o
KyOe U mupaMue, ux
Pa3BEPTKU U MOJIEIIH.
CeueHUSIMHOI OTPAaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HagannHbIe cBeeHUS O
KyOe U mupaMue, ux
Pa3BEPTKH ¥ MOJICIH.
CeueHUSIMHOT OTPAaHHUKOB

https://m.eds00.ru/IMQ3AJ3S5

ITousitue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHUU: AaKCHOMBI
CTEPEOMETPUH U CIEJICTBUSA
U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITonstre 00
AKCHOMaTHYECKOM
MOCTPOCHUH
CTEpEOMETPHUU: AKCHOMBI
CTEPEOMETPHUH H CIICICTBHS
W3 HUX

https://m.edsoo.ru/DUKAX70QE1

IToustHe 00
AKCHOMaTHYECKOM
IOCTPOEHUHU
CTEPCOMETPHUH: aKCHOMBI
CTEPEOMETPUU U CIIEACTBUS
U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

IToustue 00

https://m.edsoo.ru/I3A98J679



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9

AKCHOMAaTUYECKOM
IIOCTPOEHUNU
CTEPEOMETPHHU: aKCHOMBI
CTEPEOMETPHUU U CIICICTBUS
13 HUX

11

B3anmHoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE:
MepeCceKaroIInecs,
napasuieJIbHbIe U
CKPEITUBAOIINECS MPSIMbIC

https://m.edsoo.ru/lUIW8KR50Q

12

[TapaniaenbHOCTh TPSAMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
napasuiesibHbIe TIPSIMbIE B
MIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX
MPSAMBIX

https://m.eds00.ru/CS9VLOLH6

13

[TapannenbHOCTb NPSIMBIX U
IUIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamienbHOCTh IPSAMOU U
IIJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

14

VYriel ¢
COHAIPABIICHHBIMACTOPOHA
MU

https://m.edsoo.ru/LLJAVHVBW

15

Yron Mexay npsiMbIMU B
IIPOCTPAHCTBE

https://m.edsoo0.ru/KGJM80EUK

16

VYron Mexay npsMbIMU B

https://m.edsoo.ru/24LVWH9V$8



https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8

IIPOCTPaHCTBE

17

[TapamienpHOCTBILIOCKOCTE

u:
MnapajaCIbHBICIIIIOCKOCTH

https://m.edsoo.ru/BUSTQ9HZT

18

CoiicTBanapauieaIbHBIXILT
OCKOCTEM

https://m.edsoo.ru/OKQOQK2ABA

19

[Ipocreiimne
IIPOCTPAHCTBEHHbBIE
burypsl Ha MIOCKOCTH:
TeTpa’ip, Ky0,
napasuleenune

https://m.edso00.ru/MRT13XP79

20

[TocTpoenueceuennit

https://m.edsoo.ru/DI3AX05J8

21

ITocTpoenueceuennit

https://m.eds00.ru/20GC3ZP9P

22

KonTponbnas padora no
teme "lIpsimble
IUIOCKOCTH B ITPOCTPAHCTBE.
[TapamienpHOCTBIPSIMBIX U
IJI0CKOCTEH"

https://m.edsoo.ru/BI1405QJEB

23

[IeprieH UK YISIPHOCTD
IIPSIMOU U INIOCKOCTH:
NEPIICHIUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8R

24

[Ipsamble napasienbHbe U
NEPIEHANKYIIPHBIE K
IUIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[Tpsimble napaienbHbe U
NEePNEHANKYIIIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N



https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N

26

IIpusnax
NEPIEHAUKYIIPHOCTH
IPSIMOU M TNTOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3nak
HEPHEHIUKYIISIPHOCTH
MPSIMOM U TITIOCKOCTH

https://m.edso0.ru/HD3D63S5P

28

TeopeMma o npsimoit
HNepHEeHIUKYISPHOM
IUIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
NEPIEHANKYIISIPHON
IJIOCKOCTH

https://m.edsoo0.ru/81R5KU5RJ

30

Teopema o npsamon
MEePIECHINKYIISIPHON
IJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[IepnienuKymsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKHU J10 IIJIOCKOCTH,
paccTostHue OT MPsIMOM 10
IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[IepnienuKymsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IJIOCKOCTH,
paccTostHue OT NpsIMOM 10
IJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[epnienaukynsip u
HaKJIOHHBIE: PaCCTOSIHUE OT
TOYKHU J10 IIJIOCKOCTH,

https://m.edsoo.ru/VVLLIQ7HXC



https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

paccTostHue OT NpsIMOH 10
IIJIOCKOCTH

34

[lepnienaukynsip u
HaKJIOHHBIE: PaCCTOSIHUE OT
TOYKHU J10 MIJIOCKOCTH,
paccTosiHUE OT MPSMOM 10
IUIOCKOCTH

https://m.edso0.ru/6P5BVV34R

35

VYTIIBI B IPOCTPAHCTBE:
YT O MEXKY IIPSIMOU U
IJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHbIN yroi,
JMHEWHBIN yro

JBYTPAHHOTO yIJia

https://m.edsoo.ru/6R4A0EOMD

37

JByrpaHHbIii yroi,
JIMHEWHBIN yroJ
JBYTPAHHOT'O yria

https://m.edsoo.ru/ML0ZZYZC7

38

[IeprieH IUKYIISIPHOCTD
IUIOCKOCTEN : MPU3HAK
NEPIEHANKYIAPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/YRQODSM9NH

39

[IeprieH UK YISIPHOCTD
IJIOCKOCTEN : MPU3HAK
NEePIEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEH

https://m.edsoo.ru/DY2AF84T2

40

[IeprieH UK YISIPHOCTD
IIJIOCKOCTEN : IIPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edso00.ru/TSSOAINH2



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

41

Teopema o
TpEXNEPIIEHIUKYIIIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o
TPEXTEPIICHANKYIAPAX

https://m.edsoo.ru/OP44KE54N

43

Teopema o
TPEXIIEPIICH IUKYIIApaX

https://m.edso00.ru/OWG81WDV3

44

KonTponbnas padora no
TeEMam
"TlepneHIUKYISIPHOCTD
HPSIMBIX U TJIOCKOCTEH" 1
"Vl MEXAY NPSIMBIMU U
IJIOCKOCTSIMH "

https://m.edsoo.ru/\VOXABPOPB

45

[IoHsiTne MHOrOrpaHHUKA,
OCHOBHBIE AJIEMEHTHI
MHOTI'OI'paHHHUKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE
MHOTOTPaHHUKH, pa3BEPTKA
MHOT'OI'paHHUKaA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: n-yronsHas
pU3Ma; TPaH! U
OCHOBAHUS IIPU3MBI;
npsiMast i HaKJIOHHAs
IPU3MbI; OOKOBAs M MOJTHAS
MOBEPXHOCTh MPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
IPSAMOYT OJIBHBIN
MapajuiesIenuIe] U €ro
CBOIMCTBa

https://m.edsoo.ru/ITCOB1WIO



https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO

48

IIupamua: N-yroiapHas
NMpaMuJia, TPaHU U
OCHOBaHHUE MUPAMUJIbI;
OOKOBas U NOJIHAs
IIOBEPXHOCTh ITUPAMUIBL;
IIPABWJIBHASA U yCE€YEHHAs
nupamua

https://m.edso0.ru/ATOFX00PA

49

[IpaBuiibHBIE
MHOI'OTPaHHMKU: TIOHATUE
IIPABHJIBHOTO
MHOTI'OTpaHHMKA;
IIpaBWIbHAS IPU3Ma U
IIPABWJIbHAS TUPAMUJIA;
IIpaBWIbHAS TPEYTOJIbHAS
NUpaMUJIa U IPaBUIIbHBIN
TeTpa’ap; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o
MPABHIIBHBIX
MHOTOI'PaHHHUKAX: OKTa3Ip,
JOJIeKadIp ¥ UKOCAdIP.

https://m.edso0.ru/06SH021DD

51

Cummerpus B
IIPOCTPAHCTBE: CHMMETPHS
OTHOCUTEJIBHO TOYKH,
IIPSAMOM, INIOCKOCTH.
DIEMEHTBICUMMETPUN B
nupamuaax,
napajuienenunenax,
IIPABWJIBHBIXMHOT OT PaHHUK
ax

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR

Bruucinenne piieMeHTOB

52 MHOTOTPaHHHKOB: pE0pa, 1 https://m.edsoo.ru/EUP4AMN760
JTMarOHAJH, YTIIBI
[Tomans 6OKOBOI
MTOBEPXHOCTH U MOTHON
MOBEPXHOCTH MPSIMOM
53 IPU3MBI, TUTONIAIb 1 https://m.eds00.ru/SQY9XSIL6
OCHOBaHH, TEOpEMA O
OOKOBOI MOBEPXHOCTH
PSIMOU NPU3MBI
[Tnomans 60KOBOI
MTOBEPXHOCTH H
[IOBEPXHOCTH IIPABUIIBHOU
54 UPaMHJIBI, TEOPEMA O 1 https://m.edsoo.ru/R22FHBG60
IUIOIa 1 OOKOBOI
IIOBEPXHOCTU YCEUEHHON
MU PAMHU/IBI
55 Kourponbias pabora no 1 https://m.edsoo.ru/VHYNJQMQD
teme "MHoOrorpaHHukm"
56 [TonsaTHE0000BEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BéMIUpamMu B! 1 https://m.eds00.ru/B307P8WTC
58 OOBEMITUPAMHUIBI 1 https://m.edso0.ru/PQZ9ED3YF
59 OOBEMIHIpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06bEéMIIUpamMuIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 OO0BEMITPU3MBL 1 https://m.edsoo.ru/YEQP63ZD4
62 OOBEMITPU3MBL 1 https://m.edsoo.ru/BA6EMRRGE
63 OOBEMITPU3MEL 1 https://m.edsoo.ru/FIMQWG6KFT



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT

64

KonrtpomnbHas padora mo
Tteme "OO0BEMBI
MHOT'OI'paHHHMKOB"

https://m.eds00.ru/23S50180N

65

[ToBTOpEeHME, 0000IICHIE
cUCTEeMaTH3aIus 3HaHUH.
[TocTtpoenue ceuenunii B
MHOT OT'PaHHHUKE

https://m.eds00.ru/KXTOCIOJG

66

[ToBTOpEeHME, 0000IICHIE
CHCTEMaTH3alMs 3HAHH.
Brruucnenue paccTosHum:
MEXy ABYMS TOYKaMH, OT
TOYKH J0 TIPSIMOM, OT TOYKH
JI0 TUIOCKOCTH, MEKY
CKPEIUBAIOIINUMUCS
MPSIMBIMHU

https://m.edsoo.ru/HKP613JUC

67

HroroBaskoHTponIbHAsIPAO0
Ta

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHue, 06001IeHNE
cucTeMaTu3alus 3HaHUH.
Berancienue yrioB: Mexmay
CKpCHIUMBAOIIUMHUCAH
HOPSAMBIMHU, MEXAY NPSIMOI
¥ TIJIOCKOCTEIO,
JIBYTPaHHBIX YIIIOB, YIIIOB
MEXIY TIOCKOCTSIMH

https://m.edsoo.ru/X7CJU5L0O0

OBULIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KonTtpoJubsHbiepa
00THBI

IIpakTHyeckuepa
00TBI

Jarauzyue
HUS

DJ1eKTPOHHBbIeM(PPOBHIEOOPA30BATEIBLH
blepecypchbl

Cdepa u map: ueHTp,
paauyc, TuameTp;
TUTOIIA/Ib TTOBEPXHOCTH
cdepbl

https://m.edsoo.ru/TW8Z59CHJ

Bianmuoe
pacrionoxxenue cepsl
Y IIOCKOCTH;
KacaTeabHast
TJIOCKOCTH K cepe;
mIomaak chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl,
Iapa Ha TIOCKOCTH.
Ceuenusimapa

https://m.edso0.ru/QDCF8UGXE

Hunuuapuyeckas
MTOBEPXHOCTD,
oOpasyromue
HWIHHAPUYECKON
IIOBEPXHOCTH, OCh
HUAJTMHIPUYECKON
MTOBEPXHOCTHU

https://m.edso0.ru/8516BBEQ7

HunuHAp: OCHOBAHUS U
0OKOBasi TOBEPXHOCTH,
o0pa3ymolas u och;

https://m.edsoo.ru/\W0JR979V9



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

Iomaas OOKOBOM U
MOJTHOW MTOBEPXHOCTHU

N3obpaxenue
IWINHApA HA
mockocTh. Pazséprka
nunHapa. Ceuenus
LWINHApA
(TJIOCKOCTHIO,
napasienbHON HIn
MEePIECHINKYIISIPHON
ocU IWJIMHJIpa)

https://m.edsoo.ru/OY MSPW10Z

Konnueckas
MOBEPXHOCTb,
oOpasyromue
KOHHYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM
MTOBEPXHOCTH

https://m.edsoo.ru/H640F3EGR

Konyc: ocHOBanue u
BEpIIIMHA, 00pa3yromas
U OCh; TUIOMIA/b
OOKOBOM U TTOJTHON
[IOBEPXHOCTHA

https://m.edso0.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3yroIIne 1 BhICOTA;
OCHOBaHUS 1 OOKOBast
MTOBEPXHOCTh

https://m.edso00.ru/80VNITU20

10

N3006paxeHne KoHyca

https://m.edsoo.ru/0PVO9CKUYU



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU

HAa IJIOCKOCTH.
Pa3sépTka KoHYCa.
CeueHust KOHyca
(TII0CKOCTBIO,
napasuieIbHON
OCHOBAHUIO, U
IJIOCKOCTHIO,
IIPOXOJALLEH Yepes
BEPILHHY)

11

KomOunuams rei
BpAIICHUS U
MHOT'OTPAaHHHUKOB

https://m.edsoo0.ru/4AVHGTY X8F

12

MHOrorpaHsuk,
OIHUCaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHHK WU B
TEJIO0 BPALICHUS

https://m.edso00.ru/RMYY1STLP

13

IToustie 06 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB Tell

https://m.edso0.ru/4ACENHGLOZ

14

O6BpéMuMIUHIpAa,
KOHYyCa

https://m.edso0.ru/MW8TGN5799

15

O0BEM mapa u
IUIOIIAb Chepbl

https://m.eds00.ru/G7TAYCMOTT

16

ITogo6HbIe TENA B
MIPOCTPAHCTBE.
CooTHOLIEHUS MEXK Y

https://m.edsoo0.ru/4ANO4FYUUX



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

IUIOIIAAIMU
IIOBEPXHOCTEN,
00BEMaMHU TOJO0HBIX
Tel

17

KonrponsHas padora
o temaM "Tema
BpanieHus" u "OO0beMbl

"

TCII

https://m.edsoo0.ru/KCOMHJ5SWW

18

Bexkrop Ha mmockocTu
U B IIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

Cnoxenue u
BBIYUTAHUEBEKTOPOB

https://m.edso0.ru/PMNHTUK7G

20

yMHO)KCHI/ICBCKTOpaHa
YHUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxxenue BekTopa
10 TpEM
HEKOMILJIAHAPHBIM
BEKTOpaM.
IIpaBunonapautenenun
ena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3amay,
CBSI3aHHBIX C
IIPUMEHEHNEM TPaBUIT
JIEUCTBUN C BEKTOpaMU

https://m.edsoo.ru/73F23EPU5

23

Koopannarno-
BEKTOPHBII METOA ITPU
peLeHnH
reOMETPUUECKUX 3a]a4

https://m.edsoo.ru/BBI1139Z7U



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

IIpsamoyronsHas
cucTeMa KOOpJAMHAT B
IIPOCTPAHCTBE.
KoopanHats! BekTopa.
[Tpocreiimne 3agaun B
KOOpAMHATaX

https://m.eds00.ru/X9TSDNSQ3

25

VYron mexay
BekTopamu. CkalsipHOe
pOU3BEICHHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruncnenue yrios
MEXAY IPSAMBIMU U
IIJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonrponsHas pabora
1o Teme "BekTopsl 1
KOOPJIMHATHI B
npocTpaHcTse"

https://m.edsoo.ru/NSKELEBHL

28

IToBTOpenue,
000011eHue u
cucTeMaTu3anus
3HaHUi. OCHOBHbBIE
burypsl, QaxTsl,
TEOpEeMBI Kypca
TUTAHUMETPHUH

https://m.edso00.ru/16 ASE1TYU

29

IToBTOpEHME,
00001IeHHE U
CHCTEeMaTH3aIus
3HaHui. OCHOBHEIC

https://m.edsoo.ru/VEMVY73YE



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE

burypsl, GpaxThl,
TEOpeMbI Kypca
TUTAHUMETPHUH

30

IToBTOpEHUE,
00001ICHNE U
CHCTEMAaTHU3allH
3HaHUH. 3agadu
HJIaHI/IMCTpI/II/I nu
METO/IbI UX PEICHUs

https://m.edsoo.ru/UF02M943T

31

IToBTOpEHHUE,
000011EeHNE U
CHCTEMAaTH3aIlHs
3HAHUH. 3aga9u
MJIAHUMETPUH U
METO/IbI UX PEIICHUS

https://m.edsoo.ru/FG4PJN2IF

32

IToBTOpEHME,
000011eHue 1
CUCTEMAaTU3aLUs
3HaHu. OCHOBHBIE
burypsl, GpaxThl,
TEOpEMBI Kypca
CTepEeOMETpUU

https://m.edso00.ru/ZY6BYLY7W

33

NrtoroBasikoHTpoJIbHAsS
pabora

https://m.edsoo.ru/\VP8CXOC4C

34

[ToBTOpEHUE,
00o01IeHme 1
cucTeMaTu3aIus
3HAHUI

https://m.eds00.ru/70Q0STDCAP



https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KVIIACC

KoanpoBepsiemoropesyibTaTa

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeHero 00uero
oOpa3oBaHus

I'eomerpus

7.1

OHepI/IpOBaTB MOHATHUAMU: TOYKaA, IIpsAMas, IMIOCKOCTb

7.2

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU
pELICHUU T€OMETPUYECKUX 3a1a4

7.3

Onepuposatb MIOHATUSAMU : napajieIbHOCTh u
MEPHEHAUKYIIIPHOCTD IPSIMBIX U IIJIOCKOCTEN

7.4

KnaccudumupoBare B3auMHOE pacloioKE€HHE TPSMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHUAMHU: JABYI'PAHHBIM  yroi, TpaHU
JBYIPAaHHOI'O yria, pedpo ABYIpaHHOIO yrijia, JMHEHHBIN yron
JBYTPaHHOI'O yIJIa, TpagyCHas Mepa ABYTPAHHOIO yria

7.6

OHepI/IpOBaTI) IOHATHUAMHK. MHOI'OI'paHHHUK, BBIHYKHBIﬁ u
HCBI)IHYKJ'IHﬁ MHOI'OrpaHHUK, 3JICMCHTBI MHOI'OT'paHHHKA,
HpaBI/IJ'IBHHﬁ MHOT'OT'paHHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHKOB (MHpaMHa,
npu3Ma, NPsIMOYTOJIbHBIN Napasuiesenune, Kyo)

7.8

KnaccugpunupoBate MHOTOIpaHHHKH, BbIOMpas OCHOBaHMS
Uit Kiaccuukanuy  (BBINYKJIbIE U HEBBITYKJIbIE
MHOIOTpaHHHMKH, IPAaBUJIbHbIE MHOTOTPaHHUKH, NpPSMbIE U
HAKJIOHHBIC [TPU3MBI, TIAPAJLICIICITUIIC/IbI)

7.9

OHepI/IpOBaTB NOHATUAMU: CCKYyIIad IIIOCKOCTb, CCUYCHUC
MHOT'OI'PaHHUKOB

7.10

OOBACHATH TPUHIAIIBI MOCTPOCHUS CEeYEHUM
MHOT'OI'PAaHHUKOB, UCIIOJIB3Ys METOJ] CJIE/IOB

7.11

CtpouTh ce€4YeHHS MHOTOIPAaHHUKOB METOJIOM  CIIEJOB,
BBITIOJIHATH (BBIHOCHBIE) TIUIOCKUE YEPTEXKH M3 PUCYHKOB
MPOCTBIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y

7.12

Pemars 3a1aun Ha HaxXOXKJACHUE FEOMETPUUYECKUX BEIUYHUH I10
o0pasilaM  WIM  airopuTMaM, TPHUMEHSS  H3BECTHBIC
AHAJUTUYECKUE METOAbl MPH  PEUICHUH  CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJa4 Ha BBIYMCICHUE PACCTOSHUN MEXKIY
JIByMsI TOYKaMH, OT TOYKM JO TMPSIMOM, OT TOYKH [0
IJIOCKOCTH, MEKAY CKPEIIMBAOIIUMHUCS PAMBIMU




7.13

Pemiats 3ala4i Ha HaXO0XACHHUC T'COMCTPUUCCKHUX BCIIMYUH I10
o6pa3uaM NI aJiropurmMam, IIPUMCHA HU3BCCTHBIC
AHAJIUTUYCCKHUEC MCTOJBI npu pPEIICHUN CTaHJApPTHBIX
MAaTCMaTUYCCKUX 3aa4d Ha BbBIYUCIICHUC YITIOB MCKAY
CKPCIIUBAOIIUMHCS IIpsAMbIMH, MCKOAY HpHMOﬁ n
IIJIOCKOCTBIO, MCKAY IJIOCKOCTAMMU, ABYI'PAHHBIX YI'JIOB

7.14

Brruncnare 00BEMBI u IJIoIaau MOBEPXHOCTEU
MHOIOTpaHHMKOB (NpuU3Ma, MHUpamMuaa) ¢ I[PUMEHEHUEM
dbopMyn, BBIUUCIATH COOTHOLICHUS MEXAY IUIOMAISIMH
MMOBEPXHOCTEHN, 00BEMaMU MTOAOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE,
LEHTP, OCh U IJIOCKOCTh CUMMETPHH, IEHTP, OCh U IMIJIOCKOCTh
CUMMETpUU (HUTYPBI

7.16

N3Bnekars, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATDH
MHPOPMALIMI0O O  MPOCTPAHCTBEHHBIX  I'€OMETPUUYECKHUX
¢burypax, npeACTaBIEHHYIO Ha YePTEXKaxX U PUCYHKAX

7.17

[Ipumensitb  reomerpuueckue  (akTbl A pelieHus
CTEPEOMETPUYECKUX 3aJad, MPEANOJIAraloluX HECKOIbKO
11aroB PEILICHUS, €CIIA YCIIOBHUS IIPUMEHEHUS 3aJlaHbl B IBHOU

dbopme

7.18

[IpuMeHATs  mpocTeWIIMe  NPOrpaMMHBIE  CPEICTBA U
JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI IIPU  PELICHUU
CTEPEOMETPUYECKHX 3a]1a4

7.19

[IpuBoAUTH TpUMEPHl MATEMATHUUYECKUX 3aKOHOMEPHOCTEH B
OpUpOJIE W KHU3HU, pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
Tr€OMETPUU B UCKYCCTBE

7.20

HpI/IMeHﬂTB IMOJTYYCHHBIC 3HAHUSA HAa MMPAKTHUKE: aHAJIIU3UPOBATH
pealibHbIe CHUTYallMl U TPUMEHSTh H3yYCHHBIC TOHITHS B
nporecce MOUCKa pereHusI MaTeMaTHYECKH
chopMynUpOBaHHOM MPOOJIEMBbI, MOJAEITUPOBATh pPEaATbHbBIC
CUTyalluul Ha S3bIKE T'€OMETPHUH, HCCIEIOBATH IMOCTPOCHHBIC
MOJICIA C HUCIOJb30BAHUEM T'C€OMETPUYCCKHX TIOHATHH U
TEOpeM, ammapara ajreOpbl, pemiath MPaAKTUYCCKUE 3aadH,
CBA3AaHHBIC C HAXO0XKXJACHUCM I'COMCTPHUICCKUX BCIUYNH

11 KIIACC

Koanposepsiemorope3yJibraTa

IIpoBepsiemble MpeaIMeTHBbIE Pe3YJbTATHI OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeHero 0011ero
o0pa3oBaHus

I'eomerpus

6.1

OnepupoBaTh MOHATUSIMH: LMUIUHAPUYECKAas MOBEPXHOCTD,




oOpasyloye UHWIMHIPUYECKOH MOBEPXHOCTH, IMJIMHIP,
KOHMYECKas  IMOBEpXHOCTb,  OOpa3yrolle  KOHHYECKOH
MIOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb

6.2

PacrioznaBate Tema BpameHus (IWIMHAP, KOHYC, cdepa H
iap)

6.3

OOBSACHATH CLIOCOOBI TIOTYYEHUS TEJ BPAIICHUS

6.4

KnaccupumnmpoBars B3auMHOE pacrojioxeHne chepsl u
TUIOCKOCTH

6.5

OnepupoBarh TMOHITHSIMH: IIAPOBOM CETMEHT, OCHOBaHHUE
CeTMEHTa, BBICOTA CETMEHTAa, IIAPOBOM CJIOHW, OCHOBaHHE
IaPOBOTO CJI0S1, BRICOTA IIAPOBOTO CIIOSI, IIIAPOBOH CEKTOP

6.6

Beraucnsate  00b€MBI M TUIOMIAZM  TOBEPXHOCTEH  Tel
BpAIICHHUS, TEOMETPUIECCKUX TEJ C IPUMEHEHUEM (HOpMYIT

6.7

OnepupoBarh MOHATUSIMM: MHOTOTPAaHHUK, BIUCAHHBIA B
chepy M oOmHMCaHHBIA OKoOJO cdepbl, chepa, BNHUcaHHAs B
MHOT'OI'paHHMK MJIM TEJIO BpaIlleHUs

6.8

Berauciaars cooTHOMEHUS MCXKIY ILIOIIAAAIMU HOBGpXHOCTCfI
" 00BEMaMHU HO[[O6HI)IX TCII

6.9

N300paxarh uzydyaemble QUIypbl OT PYKH U C MPUMEHEHUEM
IIPOCTBIX YEPTEKHBIX HTHCTPYMEHTOB

6.10

BbInOaHATH (BBIHOCHBIE) IIJIOCKME YEPTEXKH M3 PUCYHKOB
OPOCTBIX OOBEMHBIX (UIyp: BHI CBEpXy, COOKY, CHU3Y;
CTPOUTH CEYEHUS TEJ BPALLCHUS

6.11

W3BnekaTb,  MHTEPIPETUpPOBaTH M NPeoOpa3oOBHIBATH
UHPOPMAIIMI0O O  MPOCTPAHCTBEHHBIX  I'€OMETPUYECKHX
¢burypax, npecTaBIEHHYIO Ha YepTeXax U PUCYHKaX

6.12

[TpumensaTr  reomerpuueckue  (akTel I pEIICHUs
CTEpEOMETPUYECKUX 3ajad, MpeanojarallliXx HECKOJIbKO
I1aroB pelIeHus], eCId YCIOBUS MPUMEHEHUs 3aJaHbl B SIBHOI

bopme

6.13

OnepupoBath MOHIATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIOMHATE  ACHCTBHSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS
BEKTOPOB M YMHOXXEHHUS BEKTOpa Ha YHCIO, OOBSICHSTH,
KaKHMH CBOMCTBAMHU OHHU 001a1ai0T

6.15

[IpumeHsTh TpaBWIO TNapauielenunena Ipud  CIOXKEHUU
BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JIEKAPTOBBl KOOPAMHATHl B
IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHAThl BEKTOpAa, Yol MEXIy BEKTOpaMHM, CKaJsipHOE
MIPOU3BE/IEHUE BEKTOPOB, KOJUIMHEApHbIE U KOMILIaHAPHbIE
BEKTOPBI




6.17

HaxomuTe cymMMy BEKTOpPOB M IIPOM3BEJIECHUE BEKTOpa Ha
YHUCJIO, YIOJd MEXIY BEKTOpPAMH, CKAIAPHOE IPOU3BEICHHUE,
packiaabpIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3agaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME
KOOpAuHAT

6.19

Pemate npocreiimme reoMeTpu4eCcKre 3a1a4y Ha IPUMEHEHNE
BEKTOPHO-KOOPAUHATHOI O METO1A

6.20

Pemarn 3agadyu Ha JA0Ka3aTCJIbCTBO MATEMaTUYCCKUX
OTHOIIICHUH U HaXO0XXACHUEC TCOMCTPUYCCKHUX BCIUYUH II0
06pa311aM UM aJIropuTMam, HNPUMCHAA HU3BCCTHBIC MCTOIbI
IIpUu pCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4

6.21

IIpuMeHATs  mpocTEHIMe  IPOrpaMMHBIE  CpEACTBA U
AJNIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPU  PEIICHUU
CTEPEOMETPUYECKHX 3a]1a4

6.22

[IpuBoIUTH HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE U OKU3HHU, pACIIO3HABATh TMPOSBICHUE 3aKOHOB
reOMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MONy4YEeHHbIE 3HAaHUS HA MPAKTUKE: aHATU3UPOBAThH
peasibHble CHUTYallUd U TPUMEHSTh H3y4CHHbIE TOHSATHS B
nporecce MOHCKa pernieHus MaTEeMaTUYECKU
c(OpMyIMPOBAHHON MPOOIEMBI, MOJEIUPOBATh pEallbHbIC
CUTyalluul Ha SI3bIKE€ I€OMETPHUM, HCCIIEN0BATh IOCTPOCHHBIE
MOJIENIA C HCIOJIB30BAHUEM TE€OMETPUUYECKUX TOHATHUH U
TEeOopeM, ammapara anreOpbl, pemiath MpaKTUYeCKHe 3ajadu,
CBSI3aHHbBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEIUYUH




IMPOBEPAEMBIE DJIEMEHTBI COAEP XAHUSA

10 KJIACC

Kox

IIpoBepsiemMbliidIeMeHTCOMEPKAHUS

7

I'eomerpus

7.1

OcHOBHbIE MOHATUS cTepeomMeTpur. Touka, npsmasi, IIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYeCKOM IOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U CIENICTBUS
U3 HUX

7.2

B3anMHOe pacniosniokeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
CKpeluBaroImmecs npsmMbie. [lapaninenbHOCTh MPAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE:
napajijiebHble IPSIMbIE B IPOCTPAHCTBE, NAPAIIIEIbHOCTD TPEX MPAMBIX, APAIIEIbHOCTb
MPSAMOM U TNIOCKOCTH. YTJIbl C COHANPABIECHHBIMA CTOPOHAMH, YIOJ MEXIY NPSMBIMHU B
npoctpaHcTBe. [lapaymienpHOCTh IUIOCKOCTEM: NapajuleNibHbIE IUIOCKOCTH, CBOMCTBa
napajuielbHbIX Tuiockocted. Ilpocrelimme mpocTpaHCTBEHHBbIE (PUTYphl HA TUTOCKOCTH:
TeTpa’ap, KyO, mapasuienenurnesi, IoCTpOCHUE CEUYCHU

7.3

[leprieHIUKYISIPHOCTE  OPSAMOM M INIOCKOCTH:  NEPIEHAMUKYJISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsSMbIE NapaUIeIbHbIE M INEPHEHAUKYISIPHBIE K IIJIOCKOCTH, IPHU3HAK
NEPIEHIUKYIAPHOCTU MNPSMOM M IUIOCKOCTH, TEOpEMA O NPSIMOW IMEPIEHIUKYJIIPHON
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YroJI MEXAY HPSIMOW M INIOCKOCTBIO, JABYTPaHHBIN
yroJ1, JUHEHHBIN Yroji ABYIPaHHOro yria. llepneHnaukyisp U HaKkJIOHHBIE: PACCTOSHUE OT
TOYKH 0 IUIOCKOCTH, PAacCTOSHME OT HPSIMOM 10 MJIOCKOCTH, MPOEKUHs (GUrypbl Ha
IJIOCKOCTh. [lepneHIuKyIsIpHOCTh IIIOCKOCTEM: NPHU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IJI0CKOCTeN. Teopema o TpEX NepHeHauKyIsIpax

7.4

[lonsiTMe MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHHUKA, BBIIYKIBIE U
HEBBIIYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroinsHas npusma,
IpaHd W OCHOBaHUS NPU3MBI, NpsMas U HAKIOHHAs NpU3MbI, OOKOBas W TIOJHAs
IIOBEPXHOCTh Mpu3Mbl. [lapayutenenunen, IpsAMOYTOJNbHBIA MapaUICNICIANIE] U €ro
cBoiicTBa. [lupamuna: N-yroiapHas nupamMuaa, FpaHd ¥ OCHOBAHUE MUPaMUbI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTh MNHMPAMUJIBI, IPaBUJIbHAs1 M YCEUEHHAs NUpamMuia. OJIEMEHTHI
npu3Mbl ¥ nupamuisl.  [IpaBuibHBIE MHOTNOIDAaHHMKHU: IIOHSATHE  IIPABUIIBHOIO
MHOI'OI'PaHHMKA, [IPAaBUJIbHASA IIPU3Ma U IIPABWIIbHAS IUPAMUA, IIPABUIIbHAS TPEYrOJIbHAS
nupaMuga W OpaBWIbHBIA  TeTpasnp, KyO. [IlpeacraBieHne o  IpaBHIIbHBIX
MHOI'OTpaHHMKAX: OKTa3JIp, J0JeKa’ap U uKocasapyrue CedeHus NpU3Mbl U IUPAMHUIBI

7.5

CumMeTrpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOW, IIOCKOCTH.
DNEMEHTHICUMMETPUH B IUPAMUJIaX, apajuleIenuIeaX, IPaBUIbHBIXMHOT OTpAaHHUKAX

7.6

Brruncnenue 3m1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6okoBoi
MOBEPXHOCTH Y TMOJTHOW MOBEPXHOCTH MPSIMOW MPU3MBI, TUIOLIA/Ib OCHOBAaHUM, TEOpEMa O
OOKOBOM IMOBEPXHOCTH MPsiMOM mpu3Mbl. [Lnomaas 60KOBOI MOBEPXHOCTH U MTOBEPXHOCTH
MPaBWJIBHOM MUPaMHJIBI, TEOpeMa O TUIOMIAAN yceu€HHON nupamuabl. [loHsTHE0000BEME.
OO6bEMIIUpaMuIbI, TPU3MBI

7.7

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHONICHUS MCXKIY ILI0AIsIMU HOBerHOCTeﬁ,




00bEMaMU TOT00HBIX TENT

11 KJIACC
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
6 I'eomerpus
Hunmuaapudeckass TMOBEPXHOCTh, 00pa3yolue IMIMHIAPUYECKOW TTOBEPXHOCTH, OCh
6.1 UWIMHAPUYECKOM ToBepxHOCTH. LlunuHap: ocHoBaHMA U OOKOBas IOBEPXHOCTH,
o0pa3ymolas U 0och, TIIOIIa (b O0KOBOM U MOJIHOI MOBEPXHOCTH
Konuueckasi moBepXHOCTb, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
6.2 KOHMYECKoW moBepXxHOCTH. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas U ochb, IIIOMAIb
' OOKOBOHM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIMKOHYC: 00pa3yrolirue 1 BbICOTAa, OCHOBAHUS
U OOKOBasIMOBEPXHOCTh
6.3 Cdepa m map: ueHTp, paamyc, AUAMeETp, IUIOIAJb IMOBEpXHOCTU cdepsl. B3anmmuoe
pacrnosioxkeHue chepsl U IMIIOCKOCTH, KacaTeIbHas TUIOCKOCTh K cdepe, TIomaas chepsl
6.4 N3o0paskeHue Ten BparieHus Ha TUIOCKoCTH. Pa3BépTkammmaIpa 1 KOHyca
6.5 KomOunanuu Tenm BpaiieHuss ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHUK, ONUCAHHBIA OKOJIO
' cdepsl, cdepa, BMCaHHAS B MHOT'OI'PAaHHHK, WIH TEJIO BPAILICHHS
[Tonsitue 00 oO0vEMe. OcHOBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 o00bEMeE
6.6 NPSIMOYT'OJIBHOTO TapajuleNienunena U ciaeactBus u3 Heé. OObEMUMIMHIpPA, KOHYCA.
O06bemirapa u TonaabCheps
6.7 [Tono6ubie Tena B mpocTpancTBe. COOTHOIICHHS MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
' 00bEMaMH TIOJOOHBIX TEI
6.8 Ceuenust umnuHApa (MapajuielbHO W MEPHEHAUKYISIPHO OCH), CEYEHHS KOHYyca
' (mapanienbHOE OCHOBaHMIO M MPOXOJIAIIEE YEPE3 BEPILINHY), CEUEHUS 11apa
BexTop Ha miiockocTu U B npocTpancTBe. Cl0KeHUe U BBIUNTAHHE BEKTOPOB. Y MHOXKEHHE
6.9 BEKTOpa Ha yucio. Pa3noxxenue Bekropa mo TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuiio
' napasuienenunena. PemieHue 3agad, CBS3aHHBIX C MPUMEHEHHEM TMpaBUIl JIEHCTBUI ¢
BEKTOpaMU
[IpsmoyronbHass cucremMa KoopAuHAT B  mpocTpaHcTBe. KoopauHaTel — BekTopa.
6.10 [Ipocreiimuye 3anaun B KOOpAUMHATAX. YTOJI MKy BekTopamu. CKalsipHOE IPOU3BEIECHUE

BEKTOpOB. BpluncieHne yriioB Mexay HOpsAMBIMM M IUIOCKOCTAMH. KoopanHatHO-
BEKTOPHBIMETOANPUPEIEHUUT€OMETPUIECKIX3a1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHWS OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O

OBILIETI'O OBPA3OBAHUA

KoanposepsiemororpedoBanmusi

IIpoBepsiembie TpeOOBAHMSA K NMPEAMETHBIM pe3yJIbTaTaM
0CBOEHHSI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbl
cpenHero o0mero o0pa3oBaHusi

Bnagenue MeronaMu 0Ka3aTelbCTB, alrOPUTMAaMHU PELLICHUS
3aja4y; yMeHHe (OpMYIUPOBATH U ONEPUPOBATH MOHATUAMHU:
OlIpeJeJIeHNE, aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO,
NPU3HAK, J0KA3aTeIbCTBO, PaBHOCHIIBHBIE (HOPMYIHPOBKH;
OpUMEHATh MX; YyMeHue (opmynaupoBatb oOpaTHOE U
MIPOTUBOIOJIOXKHOE YTBEPXKICHHE, MPUBOIUTH MNPUMEPHl U
KOHTPIIPUMEPBI, UCIIOJIB30BaTh METOJ  MaTeMaTH4eCcKOn
WHAYKUNW; IPOBOIAUTH JIOKa3aTeIbHbIE PACCYXACHUS IIpU
pelleHrny 3ajad, OIEHMBAaTh JIOTUYECKYIO TPAaBUIBHOCTH
paccyXAeHUN; YMEHHE ONIEPUPOBATH IMOHATUSIMHU: MHOXECTBO,
HOJAMHOXXECTBO, ONEpPalUUd HaJd MHOXXECTBAMHU; YMEHUE
WCIIONIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar s
OIHMCAHUsl pealbHBIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM YHCJIE U3 JPYruX y4eOHBIX MPEIMETOB; YMEHUE
OlepUpoBaTh MOHATUSIMHU: Tpad, CBSI3HBIM Tpad, IepeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U ONHCHIBATH
rpadsl pa3IMYHBIMU CIIOCOOAaMM; MCMONb30BaTh Ipadbl mpu
peleHny 3a1a4

YMeHue onepupoBaTh MOHSATHUSMHU: HAaTypallbHOE YHCIO,
LEJI0e YMCI0, CTENEHb C IeJNbIM I0Ka3aTelieM, KOpPEHb
HATypalbHOM  CTEMEHW, CTeNeHb C  PalMOHAIBHBIM
MoKa3aTesleM, CTeNeHb C JIeHCTBUTENIbHBIM ITOKa3aTeleM,
norapudM YHcla, CHHYC, KOCHHYC U TaHTEHC MPON3BOIBHOTO
Yuclia, OCTAaTOK MO MOIYJI0, pPalUMOHAIBHOE YHUCIIO,
WPPaLMOHATILHOE YHCIIO, MHOXECTBA HATYPaJbHBIX, LEJNbIX,
palluOHAJIbHBIX, HCfICTBI/ITeHBHBIX YUCCII, YMCHHC
UCTIOJb30BaTh MPU3HAKK JIETMMOCTH, HAaWUMEHBIINN OOIIni
JIeNUTeNb 1 HauMeHblllee ob1ee KpaTHoe, anroputM EBkinnaa
npu pEeIICHUN 3aaa4, 3HAKOMCTBO C pa3 IMYHbIMHA
MO3UIIMOHHBIMU CHCTEMaMHU CUHCIICHHS; YMEHHE BBITIOTHATH
BBIYMCIICHUE 3HAYCHUH W TPEoOpa3oBaHUs BBIPAKEHUH CO
CTemeHsMH ©  Jorapudmamu, mpeoOpa3oBaHusi APOOHO-
palroHAIbHBIX BBIPKEHU; yMEHHE OIepUpPOBATh
MOHSITUSIMHU : 1OCJIEI0BATEIbHOCTD, apudmernueckas
Iporpeccusi, TeOMEeTpUYecKas Tporpeccusi, OECKOHEYHO
yObIBaromiasi reoMeTpruueckasi Mporpeccus; yMEeHHe 3aJaBaTh




MOCIE0BATEIbHOCTH, B TOM  YHCIE€ C  IOMOUIBIO
PEKYPPEHTHBIX (OpMyJ; YMEHHE ONEepUpOBaTh MOHATHIMU:
KOMIUIEKCHOE YHCJIO0, COMNpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOJyJb M apryMEHT KOMIUIEKCHOTO 4Hcia, ¢opma 3amucu
KOMIIJIEKCHBIX 4ucell (FeoMeTpruYecKasi, TPUrOHOMETpHUecKast
u anrebpanyeckas); yMeThb IPOU3BOJIUTH apUPMETHUECKUE
JNEUCTBUS C KOMIUIEKCHBIMM 4YHCIaMH; HMPUBOIUTH IPUMEPHI
UCIIOJIb30BaHMsI ~ KOMIUIEKCHBIX ~ YHCEN;  ONEpHUpOBaTh
MOHATUSIMM: MaTpuua 2X2 u 3x3, ompeneauTenb MaTpPULbL,
TE€OMETPUUYECKUI CMBICI OIPEAETUTENS

YMenune OIICPUPOBATH IIOHATHUAMMN pallnOHAJIbHEIC,
UppalOHaJIbHbIE, IIOKa3aTelbHbIE, CTEIICHHBIE,
aorapu(MUYecKue, TPUTOHOMETPUYECKHE ypaBHEHUS U
HCPAaBCHCTBA, UX CUCTCMbI; YMCHHUC OIICPUPOBATL TOHATHUAMMU:
TOX/IECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMAa YpPaBHEHMH W  HEPaBEHCTB,
PaBHOCHUJIIBHOCTDb ypaBHeHHfI, HCPAaBCHCTB U CUCTCM; YMCHUC
pellaTh YpaBHEHMs, HEPABEHCTBA M CUCTEMBI C IIOMOLIBIO
pa3IMYHBIX NPUEMOB; pEIIATh YPABHEHUs, HEPABEHCTBA U
CHCTEMBI c mapamMeTpoM; MIPUMEHSITH YpaBHEHHUS,
HEPAaBEHCTBA, MX CHUCTEMbI Ul PEIICHHs MaTeMaTHYECKHX
3aa4 M 3a7a4 U3 pa3IMYHBIX o0JacTedl HaykKd U peaabHOU
KHU3HHU

YMeHue onepupoBaTh IMOHATUSAMH: (DYHKIUS, YETHOCTH
GyHKUMU, TEpUOAMYHOCTh  (YHKLIHH, OrPAaHUYEHHOCTb
(GyHKIIMH, MOHOTOHHOCTH (YHKIHUH, JKCTPEeMyM (YHKITUH,
HanOoJblllee W HaWMEHbllee 3HaueHWss (QYHKIUM Ha
IPOMEXYTKE, HENpepbiBHAs (YHKLHUSA, aCHMOTOTHI Trpaduka
¢byHKIMM, TepBas W BTOpas MpoU3BOAHAS  (PYHKUUH,
TEOMETPUYECKUI W (U3UYECKUH CMBICT TPOU3BOIHOMH,
nepBooOpa3Hasi, onpeaAeaEHHbI HHTErpail; YMEHUE HaXOIUTh
acUMITOThl  rpaduka  (QYHKUUH; YMEHHE  BBIUUCIATH
MIPOU3BOJHBIE  CYMMBI,  IIPOU3BEAEHUS, YAaCTHOLO U
KOMITO3UIIMM (PYHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOW K
rpaduky  (QYHKIMU;YMEHHE  HaxOIWUTh  IPOHU3BOIHBIC
3JIEMEHTapHBIX GbyHKINH; yYMEHHE UCII0JIb30BATh
IOPOM3BOJHYIO ISl HUCCIefoBaHus (QYHKUUH, HaXOIUTh
HauOobIIMEe W HAUMEHbLIME 3HAYCHHUsS (PYHKUUH; CTPOUTh
rpaduKkd  MHOTOWJIEHOB C  HCIIOJIB30BAaHHEM  armrmapara
MaTeMaTHYeCKOro aHalW3a; MPUMEHATh NPOU3BOIAHYIO IS
HaXOXKJEHUS HAWIy4lIero peIIeHUs B NPHUKIAJHBIX, B TOM
YHCciie COLUATBHO-I)KOHOMHUYECKHX M (U3UYECKUX 3ajadax;
HAXOJUTh IJIOMAI U 00bEMBI (PUTY C TMOMOIIBIO MHTETpaa;




MPUBOAUTH MPUMEPHl MATEMATHUYECKOrO MOJEIMPOBAHUS C
noMoIIbo TuddepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBaTh HOHATHAMM: Tpapuk  (QyHKIMH,
oOpatHast (yHKIUSA, KOMIO3UIMs GYHKIUNA, JTUHEHHAS
GbyHKUUMSA, KBagpaTu4Has (QYHKIUS, palMoOHaIbHAS (YHKIUS,
cTereHHass  (QyHKUMs, TpUTOHOMETpUYeckue  (yHKLHUH,
oOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIIMU, TTOKa3aTeNbHAS U
norapudmuyeckass (QyHKIUH; YMEHHE CTPOUTh Tpaduku
M3YYEHHBIX (YHKIUH, BBIIOIHATH MpeoOpa3zoBaHus rpapuKkoB
(GyHKLUH, UCIIOIB30BaTh I'padUKHU AJIs U3yYEHUs ITPOLIECCOB U
3aBUCUMOCTEH, TMpH pEIICHUH 3aJa4 W3 JPYrHX y4eOHBIX
OpeIMETOB U 3a7ad W3 peajbHOM JKU3HM; BBIPAXKaTh
(dbopMyTamMu 3aBUCUIMOCTH MEX]Ty BETHUMHAMU; UCTIONB30BaTh
cBOCTBa W rpaduku (YHKUMHA IS pElIeHHs ypaBHEHMI,
HEpaBEeHCTB W 337ad C [apaMeTpamu; H300paxkaTb Ha
KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHM,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/lauyd Pa3HbIX TUIIOB (B TOM
Yyclie Ha MPOIEHTHI, JAOJM U YaCTH, Ha JIBHXKEHHE, pabory,
CTOMMOCTb TOBAapOB U YCIyT, HAaJOrH, 3aJaud U3 00JacTu
yIpaBJICHUS JIMYHBIMH W CEeMEHHBIMH  (QUHAHCAMH);
COCTaBJISITh BBIPAKEHMS, YpaBHEHUs, HEPABEHCTBA U HX
CUCTEMbI IO YCIOBHUIO 3aJlaud, HCCIIEOBaTh IOJIYyYEHHOE
pelieHue U OLEHHMBATh MPABAONOJO00HOCTh PE3YJIbTATOB;
YMEHUE MOJIETUPOBATh peajbHble CHUTYalldd Ha S3bIKE
MaTeMaTHKH; COCTaBJISITh BBIpAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO YCIIOBHUIO 3a/1a4M, UCCIIEN0BATh
MOCTPOEHHBIE MOJIEH C UCIIOJNIb30BAHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOYICHHBIA PE3yIbTaT

YMeHue onepupoBath MOHATHAMU: cpeiHee apupMeTHIECKoe,
MearaHa, HauOoJblllee W HAaWMEHbBIIEEC 3HAUYCHUs, pa3Max,
JHCTIepCHsi, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
yMEHHE  W3BJEKaTb, MHTEPIPETUPOBATH  HMH(POPMALIHUIO,
NPEJCTABICHHYIO B Ta0lMIlaX, Ha auarpammax, rpadukax,
OTpaXKalolllyl0 CBOMCTBA peajbHBIX HPOLIECCOB U SIBICHUN;
OpEICTaBIATh HMHPOPMALKUIO C TOMOLIBI0  Tabiull U
JIUarpaMM; HCCIIEIOBAaTh CTAaTUCTUYECKHE JaHHBIE, B TOM
4yyclie ¢ TOpUMEHEHHWeM TrpaduuecKuX  METOAOB U
3IEKTPOHHBIX CpPEJICTB; rpaduuecku HCCIIEIOBATh
COBMECTHBIC  HAOMIOJCHUS C  TOMONIIBIO  JUArpamm
pacceuBaHus U JIMHEMHOW perpeccuu

YMeHHE OnepupoBaTh IOHATUSAMU: CIIyYaWHBIA OIBIT H
cilyyailHoe COOBITHE, BEpPOSITHOCTb CIy4alHOrO COOBITHS;




YMEHHME BBIYMCIATH BEPOATHOCTb C  HCIOJIB30BAHHUEM
rpadMuecKux METOJO0B; NMPUMEHATh (HOPMYJbl CIOKEHUS U
YMHOXXEHHSI BEPOATHOCTEH, (OopMyJy MOJHOW BEPOSTHOCTH,
¢bopmyny bepHyman, koMOuMHAaTOpHBIE (AKTBI U (OPMYIIBI;
OLIEHMBAaTh BEPOATHOCTU pEaIbHbIX COOBITUH; yMEHUeE
OIEepUPOBATh MOHSTUSMU: cilyJaifHast BEJIMYMHA,
pacnpeieieHne BEpPOATHOCTEM, MaTeMaTHYECKOe O)KHUJaHUE,
JUCIEpCUsl M CTaHJApPTHOE  OTKJIOHEHWE  CIy4dailHOU
BEJIMYMHBI, (QYHKIMU  paclpeneiaeHuss U IJIOTHOCTU
PaBHOMEPHOT O, I10Ka3aTeIbHOI0 U HOpPMAaJIbHOI'O
paclpeeneHuil; yMEHUE UCIIONb30BaTh CBOMCTBA M3YYEHHBIX
pacnpenesieHuil Uil pelIeHus 3a/4ad; 3HAaKOMCTBO C
MOHATUSIMH: 3aKOH OOJNBIIMX YHCEN, METOIbl BBIOOPOYHBIX
UCCIICJOBAHUN; yMEHHUE IPUBOAUTH IPUMEPHI IPOSABICHUS
3aKOHa OONBIIMX YHCE B TMPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSAX; YMEHHUE OIEpUPOBATH IOHATUAMU: COUYETAHHE,
NIEPECTaHOBKA, YHUCIO COYETaHUM, YHUCIO IEPECTAHOBOK;
6unom HproToHa; yMeHHe IPUMEHSATh KOMOMHATOPHBIE (DaKThI
U pacCyXJI€HUs JUIsl PEILEHUs 3a/1a4; OLICHUBAaTh BEPOSTHOCTU
pealbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJAEIb U
MHTEPIPETUPOBATH IMOJIYYECHHBIN pe3ynbTar

YMeHue  omepupoBaTh  MOHATHSMH:  TOYKa,  MpsMas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa,
IJIOCKUM  yTOJ, JBYIpaHHBIA yroyi, TPEXTPAHHBIM yrodi,
CKpellMBaoIINecs npsiMble, NapajuieIbHOCTb u
MEePIEHIUKYIISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MEXAy
OPSIMBIMH, YT'OJl MEXIY MPSAMOIM U TIOCKOCTBIO, YT'OJ MEXIY
IJIOCKOCTSIMH, PAacCTOSHUE OT TOYKH JO TIJIOCKOCTH,
paccTositHue  MEXIy  NOpPSIMBIMH,  PACCTOSHHE  MEXIY
IUIOCKOCTSIMHM;, YMEHHE HCIONB30BaTh NPU PEIICHUU 33734y
n3ydeHHbIE (aKTBI W TEOpeMbl IUTAHUMETPHH; YMEHHE
OLICHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA; CTPOUTH
MaTeMaTUYeCKue MOJEIU C TOMOIIbI0 TeOMETPUUYECKHUX
MOHSATUA W  BEJIMYMH, peliaTh CBS3aHHBIE C HUMH
MpaKTUYECKUE 3a0aUn
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YMeHue onepupoBaTh MOHATUSAMU: IIOMIAb (PUTYpBI, 00BEM
Gburypsl, MHOTOTpaHHUK, TMPaBWIbHBIH  MHOTOTPaHHUK,
CCUCHHE MHOTOTpaHHHMKA, KyO, Mapauiesienunesa, Mpu3Ma,
nupamMpa, QGuUrypa M TOBEPXHOCTh BpAIICHUS, LHUIHHID,
KOHYcC, mmap, chepa, miomans chepsl, mioaab MOBEPXHOCTH
MUpaMUJbI, TPHU3MBI, KOHYCa, ITWIMHApPA, O0BEM KyOa,
IPSIMOYTOJILHOTO ~ TIapaJuIeNienuIe/ia, MUPAMHUIIBI, TPU3MBI,
WIMHIpA, KOHYCA, 1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS




KOHyca M IWJIMHApA, MapajulelbHble OCH WM OCHOBAHHIO,
CeYeHHUe IIapa, MJIOCKOCTh, Kacaromasics chepbl, HWIMHApPA,
KOHYCa;yMEHHE  CTPOHTH  CEYEHHWE  MHOTOTPaHHHKA,
n300pakaTb MHOTOTPAaHHHKH, (UTYpBl M  IOBEPXHOCTH
BpallleHHUs, WX CEYEHUs, B TOM 4YHCIE€ C IIOMOIIBIO
ANIEKTPOHHBIX ~ CPEICTB;, YMEHHE NPUMEHSTh CBOWCTBa
TreOMETPHUECKUX (UTYp, CaMOCTOSTEIBHO (OPMYIHPOBATH
ONpeseNeHus] M3y4aeMbIX (QUTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX W  TMpH3HAKaX  TIEOMETPUYECKUX  uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOAUTH
Kiaccupukanuo  Guryp 1o pasNMYHBIM - IPU3HAKaM,
BBITIOJTHATH HEOOXOMMBIE JTOTTOTHUTEIHHBIE TOCTPOSHHS
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YMeHHe ~ OomepupoBaTh  MOHATHUSAMHU:  JBHKCHHE B
MPOCTPAHCTBE, TapaieIbHBId TEPEHOC, CHUMMETPHS Ha
IUIOCKOCTH ¥ B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3zoBaHHe
nonoobus, nmogooHbIe GUTYPHI; YMEHHE paclo3HaBaTh paBHBIE
U 1omo0HbIe (UTYPBI, B TOM YHCIE B MPUPOJAE, HCKYCCTBE,
ApPXUTEKType; HUCIOIB30BaTh T'€OMETPHUUYECKHE OTHOILICHUS
MIPH PEIICHUU 33J]a9; HAXOJIUTh NCOMETPHYCCKHC BEIMYUHBI
(mmuHA, yrom, TUIoHmIaAb, OOBEM) TpPU pEIICHUH 3amad U3
JIPYTUX y4eOHBIX MPEIMETOB M W3 pealbHON >KU3HU;YMEHUE
BBIYHCIISAITE TCOMETPHYSCKHAE BEIWYHMHBI (IJIMHA, YIrod,
mwiomaas, O00BEM, TIIOMAAh TIOBEPXHOCTH), HCIOIB3YS
U3ydyeHHble (QOpPMYJbl U METOJbl, B TOM YHCIE: IUIOIA/Ib
MOBEPXHOCTH MHUPAMMJIbL, MPHU3MbI, KOHYCa, IWIMHIpA,
mwiomans  chepsr; 00béM  Kyba,  TPSIMOYTOJIBHOTO
napaiienenunena, TUpaMuibl, MPU3MbI, IUIMHAPA, KOHYCA,
mapa; yMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB IMOMTOOHBIX

(uryp
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YMeHHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJNBHAS CHCTEMA
KOOpDAMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, NMPOM3BEICHUE BEKTOPA HA YHUCIIO,
pasnoxkeHue BEKTOpa Mo 0a3ucy, CKAIIPHOE MPOHM3BEICHUE,
BEKTOpHOE MPOU3BEICHUE, YrOJI MEXIY BEKTOpaMU; YMECHHE
WCIIONIB30BaTh BEKTOPHBIA W KOOPAWHATHBIA METOM IS
pelIeHNsT TeOMETPUYECKHUX 3aJa4d W 3a7ad JPYTuX Y4eOHBIX
IPEIMETOB
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YMeHue BoIOUpaTh MOAXOASIINNA METO/I /Ui PEHICHUS 3aauH;
[IOHUMaHWE  3HAYMMOCTH  MATEMATUKH B  HM3YYCHHUH
MIPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHHUH; YMECHUE
pacIio3HaBaTh MPOSIBJIEHUE 3aKOHOB MATEMAaTUKHU B UCKYCCTBE,
YMEHUE NPUBOAUTH IPUMEPbl MAaTEMaTUYECKUX OTKPBITUM
POCCHIICKON 1 MHUPOBOW MaTEMAaTUYECKON HAYKH







INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D I10
MATEMATHKE

Koxa

IIpoBepsieMblii3IeMeHTCOAEPKAHNS

1 Yucna v BIYMCICHUS
11 Harypanbenblie u nensie uncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEI
12 Panmonaneubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE POOH, MPOILIEHTHI, OECKOHEUHbIE
' HEPHOMYECKHUE IPOOU
13 Apudmernueckuii KopeHb HaTypaibHOW creneHu. JleiictBus ¢ apupmeTndecKuMu
' KOPHSIMM HaTypaJbHON CTENEHU
14 Crenenp ¢ wnenbiM  mokaszareneM. CrTenmeHb C  palMOHAJBHBIM  ITOKa3aTeJeM.
' CaoiicTBacTeneHn
15 CuHyc, KOCUHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecATHIHbIE U HATYpAIbHBIC JIOTaPHPMBI
JleiicTBuTenpHbIe YHcTa. ApUPMETHYECKHE OIEpalud C JICHCTBUTEIBHBIMUA YHUCIIAMH.
1.7 [TpuOnuKEHHBICBHIYNCIICHUS, MIPABUIIAOKPYTJICHHUS, MPUKHIKA u
OLIEHKape3y/IbTaTaBbIYMCICHUN
1.8 [IpeoOpa3oBaHuEeBbIpasKEHHIH
1.9 KomnuiekcHbleuncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHATIbHBIE YPAaBHEHUS
2.2 WppanronansHpleypaBHEHUS
2.3 TpuronomerpudeckueypaBHEHUS
2.4 [TokazarenbHble U TOrapuPMUUECKUEypaBHEHUS
2.5 Lenble 1 1poGHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 HppanronaabHbICHEPABEHCTBA
2.7 [TokazaTenbHbIe U JTorapuPMUIECKUECHEPABEHCTBA
2.8 TpuronomerpuueckueHepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMu
211 Marpuiia cucteMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI
3 OyHKIMU U TpaduKu
31 OynKIMs, ciocodsl 3ananus pynkuuu. ['paduk Gynkiun. Bzaumuo oOpatHbie GyHKIUH.
' Yérusle u HeuéTHbIe QyHKIMH. [lepuonnyeckned yHKIMH
Ob6nacth ompeneneHuss 1 MHOXXecTBO 3HaueHud ¢yHkuuu. Hymu gynkiun. [Tpomexytku
3.2 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MUHUMYMBI
¢yaknuu. Hanbomnbiiee 1 HauMeHblee 3HadeHne (QYHKIIUN Ha TIPOMEKYTKE
3.3 CrenenHast QyHKIMS ¢ HATypaJdbHBIM W IIEJIBIM TIoKa3ateneM. EE€ cBoiicTBa W rpaduk.




CoiicTBa 1 rpaduK KOpHs N-0i CTETeHU

3.4 Tpuronomerpuueckue pyHKINHU, UX CBOMCTBA U rpaduKu

3.5 [TokazarenpHas u norapupmMudeckas GyHKIIMU, IX CBOHCTBA U TPaPUKH

36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkuuid. CoiicTBa QyHKIMH, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocneqoBaTeNBLHOCTH, CIIOCOOBI3aaHHAIIOCIIE0BATEIHLHOCTEN

3.8 Apudmerrnueckas u reoMmeTpuuecKkas nporpeccu. @opmyiia CIIOKHBIX MPOLIEHTOB
4 HauvanamaTemarudeckoroanaimsa

4.1 [IpousBoanas ¢pynkiuu. [Ipon3BoHbIe 21€MEHTAPHBIX (PYHKINN

4.2 [IpumeHeHne npou3BOIHOM K HCCIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U KCTPEMYMBI.
' Haxoxxnennenan0omnpIiero 1 HaMMeHbIIeT 03HAYCHUSIPYHKITUMHAOTPE3KE

4.3 [IepBooOpa3zHas. Muterpan
5) MHoecTBa 1 JIOTHKa

5.1 MHOXecTBO, oneparu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposSTHOCTh B cTaTUCTHKA

6.1 OnucaresnbHasCTaTUCTUKA

6.2 BeposTHOCTB

6.3 KomMOunaropuka
7 I'eomerpus

7.1 @UrypbIHAIIOCKOCTU

7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena 1 MOBEPXHOCTUBPALLEHUS

7.5 KoopanHate! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLLIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Marematuka: anrebpa u Hagalia MaTeMaTHYECKOro aHanm3a, reomeTpus. ['eomerpus. 10-11 kiacc.
Aranacsn JI.C., byry3oB B.®., Kagomies C.b. u ap. Akunoneproe o6mectBo «l3nareascTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

JI. C. Aranacss, B.®. byry3os, C.b. Kagomuesa u ap. ['eomerpus. Yuebuuk s 10-11 xiaccos
00111€00pa30BaTENbHBIX YUPEIKICHUHN.

Bb.T'. 3uB. lunaktuueckue marepuaisl o reomerpuu st 10 xkinacca. Mocksa. [Ipocsemenne.2007
B.A. SIposenko Iloypounsie pazpabotku o reometrpun. AuddepeHunpoBaHHbIN

moaxo, 10 kimacc. Mocksa. «BAKO». 2009
- B.A. fIposenko [Toypounsie pa3zpabotku o reomerpun. duddepeHnupoBanHbii

noxaxon, 11 ximacc. MockBa. «BAKO». 2012
ba3oBsii 1 mpoduiabHEI ypoBeHb. MockBa. [IpocBemenne.201 1T.
b.I'. 3uB. lunaktnueckue marepuaisl no reomerpun it 11 kinacca. Mocksa. [Ipocsemenne.2011r.

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/

http://fipi.ru/ (caiir ®UTTN);

« https://resh.edu.ru/

Onepatop 340 000 "KomnaHus "TeH3op"

LIOKYMEHT MOZMMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHWULIUNAJIbHOE OBLLIEOBPA30OBATE/IbHOE YYPEXXIEHME "CPEQIHASA 07.10.26 11:45 (MSK) Ceptudukat 00A49C5B11F5A5508810710EF3C1390576
OBLLEOBPA30OBATEJIbHASA LWKOJIA N220 FOPOAA MOLWLKAP-OJ1bI", Panko
JNoboBb MeHHazbeBHa, AnpekTop




