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IHOACHUTEJIBHASA 3AIINCKA

I'eomeTpus siBNsIeTCS OJHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPEIHEr0 00IIeTro 00pa3oBaHus, TaK KaKk 00ECTIeUnBaeT BO3MOKHOCTD U3YYCHHUS JUCIIUILTAH
€CTECTBEHHO-HAyYHOH HANpaBICHHOCTH M NPEAMETOB TyMaHHTapHOrO IMKIa. [lOCKONBKY JIOTMYecKoe MbIIuIeHHe, (OpMUpYyeMOe NpH H3YYeHHH
00y4JaroIMMHUCS TOHATUIHBIX OCHOB TEOMETPHM, HPU JOKA3aTEIbCTBE TEOPEM M IOCTPOSHHM LEMOYKH JIOTHYECKUX YTBEP)KICHUH NPH pPEHICHHH
reoOMCTPHUYCCKUX 3aaa4, YMCHHUEC BbIABUI'ATbh U OIPOBCPraTh T'MIIOTE3bI HCIIOCPCACTBCHHO UCIIOJB3YOTCA IPHU PCHICHUHN 3a/la4 CCTCCTBCHHO-HAYYHOTI'O IIUMKJI4, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llens ocBoeHUs mporpamMMbl yueOHOro npenmera «I'eomerpus» Ha yriryOlIEHHOM ypOBHE — pa3BUTHE MHIUBHUIYAIbHBIX CIIOCOOHOCTEH, 00yYaronuXCs
IpU M3y4EHUH TEOMETPUH, yepe3 oOecleueHHe BO3MOXKHOCTH NMPHUOOPETEHUS M HCIOJIB30BaHUs Oojiee IIyOOKHX T€OMETPHYECKHX 3HAHUHM W JeH CTBUM,
crienu(pUIHBIX TEOMETPHUHU, B HEOOXOAUMBIX JIJIsl YCIIEUTHOTO MPO(eCcCHOHANBHOTO 00pa30BaHus, CBSI3aHHOTO C UCTIOIb30BAHUEM MAaTEMAaTHUKH.

[TpropuTETHBIMH 33]aUuaMK MIPEIMETa TEOMETPHH Ha YIITyOJIEHHOM YPOBHE, PACIIUPSIIOIIUME U YCUIMBAIOIIUME KypC 0a30BOTO YPOBHSI, SIBJISIFOTCS:

pacupeHue MpeICTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KYJIBTYPBI U (JOPMHUPOBAHUE OCO3HAHHS B3aUMOCBSI3U TEOMETPUH C OKPYKAFOIIIUM MUPOM;

(dhopMUpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpPaX KaK O BAKHEHUIIUX MATEMATHYCCKUX MOJICIISX, TO3BOJISIONIUX OMUCHIBATE M M3y4aTh
pa3HbIC SIBIICHUS OKPY)KAIOIIETO MUPa, 3HAHKUE MTOHITHITHOTO armapara 1o paszjaeny «CTepeoMeTpus» y4eOHOTO IpeIMeTa TeOMETPHUH;

(dbopMHpOBaHUE YMEHUS BJIAJICTh OCHOBHBIMU MOHSATHSMHU O MPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMH CBOWMCTBaMH, 3HaHUE TeopeM, GopMyl H
YMEHUE UX MPUMEHSATh, YMCHHUS JOKa3bIBaTh TECOPEMbI H HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

q)OpMI/IpOBaHI/Ie YMCHHA PACIIO3HABATh HA YCPTCIKAX, MOACIIAX U B PCAJIbHOM MUPEC MHOTOTPAaHHUKHU U TCJIa BpalllCHUA, KOHCTPYHUPOBATHE TCOMCTPHYCCKUC
MO/IEIIH;

(dbopMUpOBaHNE TOHUMaHHUS BO3MOKHOCTH aKCHOMATHUYECKOTO MOCTPOSHHUS MaTeMaTHYECKUX TeOpHii, (hOpMHUpOBaHNE TTIOHUMAaHUS POJIM aKCHOMATUKHU
MIPH IPOBEICHUU PACCYKICHHUI;

q)OpMI/IpOBaHI/Ie YMCHUSA BIIAACTh METOJaMH NOKA3aTCIbCTB U AJITOPUTMOB PCIICHHA, YMCHHUA UX IIPUMCHSATH, IPOBOJUTL JOKA3aTCIIBHBIC PACCYKICHHA B
XOJA€ pCHICHUA CTCPCOMETPHUICCKUX 3aad U 3aJlad C NPAKTHUYCCKUM COJACPKAHUECM, q)OpMHpOBaHI/IC MNpeaACTaBJICHUA O H€O6XOHI/IMOCTI/I A0Ka3aTCJIbCTB IIPHU
000CHOBAaHUU MaTEeMAaTUUYECKUX YTBEPKICHUI U POJIM aKCUOMATHUKH B MIPOBEJCHUH JISTyKTUBHBIX PACCYXKICHHIA,

pa3BUTHE U COBEPUICHCTBOBAHNUE MHTEIIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATENhCKUX
YMEHU, KpUTUIHOCTH MBIIIJICHHS, HHTEpeca K U3YYeHHUIO T€OMETPUH;

(dbopMupoBaHHUEe PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAaHTHONW I€OMETPUH: YMEHMSI PACIIO3HABATH MPOSIBICHUS T€OMETPUUECKUX MOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEHN B pealbHbIX >KU3HEHHBIX CUTyallUsX M MPU H3YYEHUHU APYTrUX Y4EOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTENH M 3aKOHOMEpPHOCTEH,
MOJICTTUPOBAHUS PeabHBIX CUTYAIIH, UCCIETOBAHUS MOCTPOSHHBIX MOJIeNIel, HHTEPIPETALMU TOTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIEpKATEIBHBIMU JIMHUSAMU yueOHoro npeamera «['eomerpusi» B 10—11 knaccax sBistotes: «[IpsiMble U TIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukmn», «Tena BpameHus», «BeKTOpbl 1 KOOPAMHATEI B IPOCTPAHCTBEY, «/{BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHNE «yMETh OMEPUPOBATH MOHITUIMNY, PEJICBAHTHBIMU T€OMETPUM HA YTIIYOJIEHHOM YPOBHE OOYYCHHS B
10-11 kyaccax, OTHOCUTCSI KO BCEM COJAEPKATENbHBIM JIMHUSAM y4eOHOro mpeaMera, a GOopMUpPOBaHUE JIOTUUECKUX YMEHUH pacrpenesieTcss He TOJIBKO IO
COJIEp>KaTEIbHBIM JTUHUSAM, HO U 10 rojgam oOydenus. CojaeprkaHue oOpa30BaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHuss denepanbHON
paboueil mporpaMMsbl, pacrpeel€HHbIM 10 rojjaM o0y4eHus, CTPYKTYpUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIUAILHBIM BOIPOCAM



oOyyaromiyecss oOpaiaguch HEOAHOKPAaTHO. DTO TO3BOJIIET OPraHM30BaTh OBJA/IEHWE T€OMETPUYECKMMM MOHSITHSMH M HaBBIKAMU IMOCJIEI0BATEIbHO U
MOCTYIATENEHO, ¢ COOTI0IEHUEM IPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUI BKIIFOYATh B OOIIYIO CUCTEMY T€OMETPHUECKUX MPEICTaBICHUI 00ydaronuxcs,
pacmmpsist 1 yrayomsist e€, 00pa3ys IpOYHbIE MHOKXECTBCHHBIE CBSI3H.

[lepexon kK U3y4eHHIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MO3BOJISET:

c03/1aTh yciaoBUs A AuddepeHnnanuu 00y4eHusl, TOCTPOSHUs NHANBUIyaJbHBIX 00pa30BaTeIbHBIX MIPOrPaMM, 00ECTIEUUTh YIIyO0IEHHOE U3yUEHHE
reOMETPHH KaK COCTaBJIsIONIEeH yueOHoro npeamera «MaremaTukay;

MOJITOTOBUTH O0YYAIOMIMXCS K MPOJODKEHUIO N3YUEHHsI MaTEeMaTHKU ¢ Y4€ToM BhIOOpa Oynymieit mpodeccun, odecreynBasi IpeeMCTBEHHOCTb MEXKIY
00muM 1 TpoeCCHOHAILHBIM 00pa30BaHHUEM.

Ha n3yuenue yueOHoro npeamera «I eomerpus» Ha yriryosnéHHOM ypoBHe otBoauTes 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kimacce
— 102 gaca (3 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE MTOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TpocTpaHcTBo. [loHsATHE 00 aKCHOMATUYECKOM MTOCTPOSHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOE pacrnosiokeHHe MPsAMBIX B MPOCTPAHCTBE: MEPECEKAIOUINECs, NapajuIeIbHble U CKpelIuBaroniecs npsmsle. [Ipu3Haku CKpemyBaromMXCs
npsmbIX. [TapannenbHOCTh NPSAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: MapalIeNIbHBIC NIPSMBIE B IPOCTPAHCTBE, NAPAJIICIIBHOCTD TPEX MPSAMBIX, 1aPAJUIEIbHOCTD
npsMoil u tuiockoctd. [lapamienbHoe W IEHTpaTbHOE NPOCKTHPOBaHUE, HM300pakeHue Quryp. OCHOBHBIE CBOICTBAa MapajIeIbHOTO MPOSKTHPOBAHUS.
N3o0paxxenne ¢uryp B mapajieIbHOW MPOEKIHH. YTIBI C COHANpPaBICHHBIMH CTOPOHAMH, YroJ MEXKIy MpSMBIMH B HpocTpaHcTBe. llapamiensHOCTh
IUIOCKOCTEH: MapajulesbHble IJIOCKOCTH, CBOWCTBA MapajuleNbHBIX IIocKocTed. [Ipocteifiine npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasJp,
HapajuleJIenuIel, IOCTPOCHUE CEUEHU M.

[lepneHUKyYISIPHOCTD IPSIMOM U IUIOCKOCTH: IEPIEHANKYJIIPHBIE IIPSIMBIE B IPOCTPAHCTBE, IIPSAMBIE NapaJUIeNIbHbIC U IEPIEHIUKYIISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPIIEHIUKYIIPHOCTU NPSIMOM U IUIOCKOCTH, TEOpEMa O MPSAMOI NepHeHIUKYISIpHOM 1m1ockocTu. OpTOoroHanbHOE poeKkTrpoBanue. llepnenaukymsp
U HAaKJIOHHBIE: PACCTOSIHME OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE OT HPSMOM 10 IJIOCKOCTH, NMPOEKUHUs (QUrypbl Ha IUIOCKOCTh. llepneHIuKyaspHOCTb
IUIOCKOCTEH: MPU3HAK NEPIEHANKYISIPHOCTH IBYX IIIIOCKOCTER. Teopema o TpEX neprneHauKyspax.

VYIuBl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIroJl, JIMHEMHBIM Yroj ABYTPaHHOrO yria. TpE€XrpaHHbIi 1 MHOTOI'PDAHHbIE
yriabl. CBOMCTBA IUVIOCKUX YIVIOB MHOTOrpaHHOro yria. CBOMCTBA MJIOCKMX U ABYIPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHororpaHHUKH

Bunel MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yronbHasi mpusma, npsMas M HakJIOHHAs MPU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh
npusMmbl. [lapamienenumnesn, npsSAMOYroJIbHBINA MapajuieNienuIie; U ero cBoictBa. Kparuaiiiue myT Ha MOBEPXHOCTH MHOTOTpaHHuKa. Teopema Dinepa.
ITpoctpanctBenHas teopema Iludaropa. Ilupamuna: N-yroiapHas nupamuja, NMpaBuibHas M yceu€HHas nupamuisl. CBoiicTBa pébep M OOKOBBIX IpaHel
MIpaBUIBLHON nUpaMubl. [IpaBUiIbHBIE MHOTOTPAHHUKH: NPABWIIbHAS NIpU3Ma U MIpaBUJIbHASA NIUPaMUAA, [IPaBUIbHAS TPEYrOJIbHAs NMUpaMUA U IIpaBUIbHBINA
TeTpa’p, kyo. IlpeacraBieHne o npaBUIbHBIX MHOTOTPaHHUKAX: OKTa’/Ip, AOACKAdIp U UKOCAIP.

Brruncnenue 3n1eMeHTOB MHOIOTPAaHHUKOB: p&Opa, AuaroHanu, yribl. Ilnomans G0KOBOWH MOBEPXHOCTU W IMOJIHOM MOBEPXHOCTH MPSAMON IPU3MBI,
II0LIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi Mpu3Mbl. [1nomans 60k0BOI MOBEPXHOCTH U OBEPXHOCTH MPaBUILHON MUPaMHIbI, TEOpEMa
0 IUIOLIAN YCEYEHHOW MUPAMUIBL.

CuMMeTpHsi B NPOCTpPAHCTBE. DJIEMEHTHl CHUMMETPUM IPaBUIBHBIX MHOTOTpaHHUKOB. CHMMETpHUS B INPAaBUIBHOM MHOTOTPAHHMKE: CHUMMETPHS
napajuieJenuIe a, CAMMETPHS IPABWIBHBIX IPU3M, CAMMETPHS IPABUIBHON TUPAMUIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIIEBOW BEKTODP, JJIMHA HEHYJIIEBOI'O BEKTOpA, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE U IPOTUBOIIOJIIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUSA ¢ BEKTOPaMU: CII0KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHUE BEKTOPA
Ha yncno. CBOWCTBA CIOXKEHNs BEKTOpPOB. CBOMCTBA YMHOXKEHHMSI BEKTOpa Ha 4yucio. [IoHATHE KOMITaHapHBIE BEKTOPHL. [IpH3HaK KOMITaHApHOCTH TPEX



BekTopoB. [IpaBuno napamnenenunena. Teopema o pa3nokeHHH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. [IpsimMoyronbHas cucreMa KOOpIuUHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXAY KOOpAMHATAMM BEKTOpA M KOOPAMHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CKaasipHOE IPOU3BEACHHE
BEKTOPOB.

11 KJTACC

Tena Bpauenus

[TonsTust: MUIMHApPUYECKAsE MOBEPXHOCTh, KOHMYECKas IMOBEPXHOCTb, cepuueckas MOBEPXHOCThb, OOpasyrolue mnoBepxHocTeil. Tena BpamieHwus:
UWIMH]IP, KOHYC, YCEU€HHBII KOHYC, cepa, map. BzaumHoe pacnomnokenue cdepbl U IMIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpallleHus Ha TUIOCKOCTH. Pa3BépTka nunuaapa u konyca. CummMerpust cepsl u mapa.

O06BéM. OcHOBHBIE cBOIiCTBa 00BEMOB Tel. Teopema 06 00BEME PSIMOYTOJILHOTO TIapajuIeIeHIea U ciaeacTBrs 3 He€. O0bEM MPSMON U HAKJIOHHOU
MPU3MBI, IWIMHIpPA, TUPaMUIbl U KoHyca. OOBEM I1apa u mapoBOro CerMeHTa.

KoMOuHamu ten BpalneHus W MHOrOrpaHHUKOB. [Ipu3ma, BnucaHHas B IHJIMHAD, OMHMCAaHHAs OKoio nuiauHapa. llepeceuenue cdeprr u mapa c
iockocThio. Kacanue mrapa u cdepsl miockocThio. [ToHSATHE MHOTOIpaHHUKA, OMHCAHHOTO OKOJIO CQepbl, cephl, BIMCAHHOH B MHOTOTPAaHHHK HJIA TEJIO
BpaICHUSI.

[Tnomaap MOBEPXHOCTH IMIIMHIPA, KOHYCa, Momas chepsl u e€ yacteil. [lonobue B mpocTpancTBe. OTHOLIEHHE 00BEMOB, MIIOMIACH TOBEPXHOCTEM
nono6ubix uryp. [IpeodpazoBanue nogodus, romoteTHs. Pemenue 3a1a4 Ha MIOCKOCTH C HUCTIOIb30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

[TocTpoenue cedeHuit MHOTOTPaHHUKOB M TEJ BPAIICHHS: CEUCHMSI LIHJIMHpA (MapajuIeIbHO U MEPIIEHIUKYIISIPHO OCH), CEYSHUS KOHYyca (TapajljiesibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METO/bl MIOCTPOCHHS CEYCHUMN: METOJ| CIEJ0B, METOJl BHYTPEHHEr0 MPOECKTHUPOBAHUS, METO
MepeHoca CeKyIen MIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bexrops! B mpoctpancTBe. Onepaiuu HaJ BeKTopamu. BekTopHoe yMHOX)eHHEe BeKTOpoB. CBOWMCTBa BEKTOPHOTO YMHOKEHUSs. [IpsimoyronbHas cucrtema
KoopauHaT B mpocTtpancTBe. KoopaunaTtel BekTopa. Paznoxenue BekTopa mo 6asucy. KoopinHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUHN T€OMETPUUECKHUX 3a/1a4.

JBHKeHHS B IPOCTPAHCTBE

JIBmxenust mpoctpancTBa. OToOpaxkeHus. J[BrkeHus u paBeHCTBO ¢uryp. OOmiue cBoiicTBa MBIKEHUH. Buabl IBMKEHUI: TapaiedbHbId MepeHoc,
[EHTpaIbHas CAMMETPHS, 3€pKallbHasi CHMMETPHs, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogoodus. [Ipsmas u cepa Ditnepa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOI'O IPEJMETA «TEOMETPUS» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaanckoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3MIMU OOydYaroUIerocs Kak aKTUBHOI'O M OTBETCTBEHHOTO WIEHA POCCHIMCKOTrO OOIIecTBa, MPEICTaBICHHE O
MaTEeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, IPOLEAYP IPaKIaHCKOro o0IiecTBa (BbIOOpPHI, OMPOCHL U IPYroe), yMEeHHE
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKIMSMU U HA3HAUECHUEM;

2) naTpuoTH4YecKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh POCCHUUCKON TPKTAHCKOW HWIACHTHYHOCTH, YBaXXCHHS K IMPONUIOMY W HACTOSIIEMY POCCHMCKOW MaTeMaTHKH, EHHOCTHOE
OTHOLUEHUE K JOCTHKEHUSM POCCUUCKUX MAaTEMaTUKOB U POCCHUUCKOM MATEMaTUYECKOM IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTHKEHUM B JPYrUX HayKax,
TEXHOJIOTHUsIX, chepax YKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCHHCKOTO Hapojaa, c(HhopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO IIOBEICHUS, CBS3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKU U IEATEIbHOCTHIO0 YUEHOT0, OCO3HAHKE JTMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO OYIYyIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHONICHHE K MHpPY, BKIIOYas JCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aday, pPEUICHUH, pacCyKICHUH,
BOCIPUUMYHUBOCTh K MATEMaTUUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(OPMHPOBAHHOCTh YMEHUS MPUMEHITh MaTeMaTHUECKUE 3HAHHUsI B MHTEpecax 3/J0pOBOT0 M 0e30macHOro oopasa KM3HU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3JI0pOBBIO (30pOBOE TNUTaHHE, COAJaHCUPOBAHHBIM pEeXUM 3aHATHM U OTHbIXa, peryspHas (u3nueckas aKTHUBHOCTb), (QHU3NYECKOE
COBEpIICHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPY/y, OCO3HaHUE LIEHHOCTH TPYI0JIF00Ms, HHTEPEC K pa3InyHbIM chepaM MpodecCuoHanbHOM NesITeIbHOCTH, CBI3aHHBIM C MaTEMATUKOM
U e€ MPUIIOKEHHUSIMHU, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymieil mpodeccuu M peann30BbIBaTH COOCTBEHHBIE KM3HEHHBIE IUIaHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpPa30BAaHHIO HA MPOTSIKEHUH BCEM JKM3HM, TOTOBHOCTh K AaKTMBHOMY YYacTUIO B PELICHUU
MPAKTUYECKHX 3a7]a4 MaTeMaTHYeCKOll HalpaBiIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

Cc(OPMHUPOBAHHOCTH HKOJOTHUECKOM KYIbTYphl, TIOHUMaHUE BIUSHUS COLUAIBHO-IKOHOMHUECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHON U COLMATBHOM
Cpelbl, 0OCO3HAHHUE ITI00ATBFHOTO XapaKTepa KOJOTHYECKUX MpobieM, OpUeHTAIUs Ha IPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHus 3a/1a4 B 00J1acTu
OKpY>Karollen cpe/ibl, IIIaHUPOBAHHUE MOCTYIKOB U OLIEHKH X BO3MOKHBIX OCIEACTBUN ISl OKPYXKAIOIIEH cpeibl;

8) HeHHOCTH HAYYHOI 0 NO3HAHHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAyKH M OOIIECTBEHHOM NPAKTHUKH, [OHMMaHHUE
MaTeMaTHYeCKONM HayKH Kak c(epbl 4elIoBEYeCKOW NeATENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJIS Pa3BUTHUS LUBWIM3AIMM, OBJIAJEHUE S3BIKOM



MaTeMaTHKA U MaTeMaTHYECKOM KYHBTypOfI KaK Cp€aACTBOM IIO3HAHUA MHPA, TOTOBHOCTb OCYHICCTBIIATE HNPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble JJornueckue aAeMcTBUs:

BBISBIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUH MEXIY MOHITHSAMHU, (OPMYIHPOBATH
oTmpe/ieIICHUS IOHATHI, yCTaHABJIMBATh CYIIICCTBEHHBIN MPU3HAK KJacCU(UKAIIMN, OCHOBAHUS JJI1 0000IIECHHS ¥ CPaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;
BOCIPUHUMATh, OPMYITUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEILHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHIE, YCIOBHBIC;

BBISIBJISITH MATEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTUBOPEUHS B (paKTaX, JAHHBIX, HAOTIOACHHUSX M YTBEPKACHHSIX, PEAJIaraTh KpUTEPUN
JUUIS1 BBISIBJICHUS 3aKOHOMEPHOCTEM ¥ TPOTUBOPEUHIA;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUEHUN, YMO3aKIFOUECHUN 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSTEIILHO JTOKA3aTelIbCTBA MATEMAaTUUYECKUX YTBEPKACHUHN (IIPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS M BBIBOIBI;

BBIOHMpATH CIIOCO0 peleHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BHIOUpATh Hanbosee NOIXOSMIINNA ¢ Y4ETOM CaMOCTOATEIHHO
BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS:

MCIIOJIb30BaTh BOIPOCH KAaK HCCIICIOBATEIBCKUI WHCTPYMEHT IMO3HAHUS, (HOPMYIHPOBATH BOMPOCHI, (PUKCHUPYIONIUE MPOTUBOPEUYHUE, MPOoOIIeMy,
yCcTaHaBIUBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

MPOBOAHUTHh CAMOCTOATEIBHO CILIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBAHUE MO YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBbeKTa, SBICHHS,
MpoIiecca, BBISBICHUIO 3aBUCMOCTEH MEX 1y OOBEKTaMHU, SIBJICHUSIMU, TTPOLIECCAMU,

CaMOCTOATENbHO (DOpMYyIUpPOBaTH OOOOIIEHUSI W BBIBOJBI 1O pe3yibTaTaM MPOBEAEHHOTO HAOJIOJICHUSI, HUCCIEIOBAHUA, OIEHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 000OIICHHUI;

IIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IPOLIECCA, @ TAKKE BBIABUTATh IPEAIIOI0KEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Padora ¢ unopmanmeii:

BBISIBIIATH IePUITUTHI HH(DOpMAIUU, JaHHBIX, HEOOXOIUMBIX JIJIs OTBETA HA BOTPOC U I PEIICHUS 3a/1a4H;

BBIOMPATh MHPOPMAIIUIO U3 HICTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUIOB
1 (hOpM TIPEICTABICHNUS,

CTPYKTYpUPOBaTh HH(HOPMAITHIO, TPEJICTABISITH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapUIeCcKH;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.



KomMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe el cTBUS

Oo0menue:

BOCIIPUHUMATh U q)OpMy.]II/IpOBaTL CYKACHUA B COOTBCTCTBUH C YCIIOBUAMU U LECTIAMU O6IJ.I€HI/I$I, SACHO, TOYHO, 'PAaMOTHO BbIPAKaTh CBOIO TOYKY 3PCHUA
B YCTHBIX U MUCbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS 10 XO/1y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJIyYEHHBIH PE3yNbTaT;

B X0z 00CY>KJEHHS 3a/1aBaTh BOIMPOCHI 10 CYIIECTBY 00CYX/1aeMOi TeMbl, MPoOJIeMbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJCH, HAIlCIEHHBIE HAa MOUCK
pEeLIEHHsI, COTIOCTABIISATH CBOU CYXKACHUS C CYKACHUSAMH JPYTrUX YUaCTHUKOB JUANIora, OOHAPY>KUBATh PAa3IMUME U CXOJCTBO MO3UINI, B KOPPEKTHOM (Gopme
(hopMyIIMpOBaTh Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MIPEJICTaBIIATH PE3ybTAThl PELICHHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEIOBaHMSI, TPOEKTa, CAMOCTOSATEIHHO BRIOMPATh (hOpMAT BBHICTYILJICHUS € YIETOM 33124
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS

Camoopranmszaums:

COCTaBJIATh IUTaH, QJTOPUTM PEHICHUS 3a7a4d, BBIOMpATh CIOCO0 pPEIICHUS C Y4ETOM HMEIONIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHATbHBII HHTEJIEKT:

BJIaJICTh HABBIKAMHU MO3HABATEIHHON Pe(ICKCHH KaK OCO3HAHMsS COBEPIIACMBIX JCHCTBHI M MBICIMTEIBHBIX MPOIECCOB, X PE3YJbTATOB, BJIAAETh
Croco0amu CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa M PEe3yJIbTaTa PEICHHsS MAaTeMaTHIeCKOW 3a/1a4H;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IPH PEIICHUH 33][a4d, BHOCHTh KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTE/ILCTB,
JTAHHBIX, HAHCHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA IIEIH M YCIOBUSAM, OOBSICHITH MPUYNHBI TOCTHKCHUS WM HEJOCTHIKEHUS PE3YJIbTATOB JICATEIILHOCTH, HAXOIUTh
OIIMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHA 1eITEJILHOCTD:

MOHUMAaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON M WHAWBUIYAIbHOW pabOTHI MPH pEIICHHH Y4eOHBIX 3ajad, MPUHUMATH I1€Jb COBMECTHOM
JeSITeIbHOCTH, TJIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOW pabOThI, PaclpeelisaTh BUIbI paboT, JOTOBapUBATHCS, 0OCYXKIaTh MPOIECC U PE3yJbTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCyXkIeHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMbI» W WHBIE), BBINOJIHATH CBOK YacTh PabOTHI U
KOOPJMHUPOBATh CBOM JICHCTBHS C APYTUMH YIeHAMH KOMaH/IbI, OICHUBATh KAYeCTBO CBOETO BKJIaja B OOIIUIT MPOIYKT MO KPUTEPHUAM, CHOPMYTHPOBAHHBIM
Y4aCTHHKaMHU B3aUMO/ICHCTBHS.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kiaacca o0ydarmmiicss HAyYUTCS:

® CBO60)IHO OINEpHUPOBATE OCHOBHBIMU IMOHATHAMU CTCPCOMECTPUHN IIPU PCIICHHUU 3a1a4 U IIPOBCACHUN MAaTEMATHYCCKUX paCCY)KHeHHﬁ;

® [PUMCHATH aKCHUOMBI CTCPCOMETPHHU U CICACTBUA U3 HUX ITPHU PCHICHUN T'COMETPUUCCKUX 3aa4,

e iaccu(UIUPOBATH B3AMMHOE PACIIOIOKEHHE MIPSIMBIX B MPOCTPAHCTBE, IMJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MIIOCKOCTEH B IPOCTPAHCTBE;



CBOOOJTHO OTIEPUPOBATH MOHATHAMM, CBI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXY MPSIMBIMH B IPOCTPAHCTBE, MEXK/1Y MPSMOU U IJIOCKOCTHIO;
CBOOOTHO OTIEPUPOBATH MOHATHIMH, CBSI3AHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO PacCIO3HABATh OCHOBHBIE BUbl MHOTOI'PAaHHHUKOB (TIpU3Ma, MUPaMUAa, IPSIMOYTOJIbHBINA apaljieNenuIe], Ky0);

KJ1accu(UIUpoBaTh MHOIOI'PAHHHUKH, BEIOUPAs OCHOBaHMS I KIacCU(DUKALIM;

CBOOOJHO ONIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOI'OI'PaHHHUKOB IIIOCKOCTBIO;

BBINOJIHATH MapajlIeIbHOE, LEHTPAIbHOE U OPTOrOHAJIbHOE POEKTUPOBAaHUE (PUTYp HA MIIOCKOCTb, BBIMOIHATE H300paxeHus GUryp Ha IIOCKOCTH;
CTPOUTH CEYCHUSI MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJIHSITH (BBIHOCHBIC) IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH TUIOIIA/IM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMK/a), TEOMETPUYECKHX TeJl ¢ IPUMEHEHHEM (OpMYIT,

CBOOOHO ONIEpUPOBATH MOHATHSIMH: CHMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U IMJIOCKOCTh CHMMETPHUH, IICHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;
cBOOO/IHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPAMHATAM B IIPOCTPAHCTBE;

BBITIOJIHATH AEHCTBUS HaJl BEKTOpaMU;

pewiaTth 3a7a4d Ha J0KAa3aTEJIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH M HAXOXKIEHUE I'€OMETPUYECKUX BEIIMYUH, IIPUMEHASA U3BECTHBIE METOIBI IIpU
peLIeHNN MaTEMaTUYECKHUX 3a/1a4 IIOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;

IIPUMEHSTH IPOCTEHIINE TPOrPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEILIEHUN CTEPEOMETPUUECKHX 3a/1a4;
U3BJIEKATh, IPEOOPA30BBIBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (UTypax, IPEJCTaBICHHYIO Ha YepTexax
U PUCYHKaX;

[IPUMEHATH IOJIy4CHHBbIC 3HAHUs Ha MPAKTUKE: CPAaBHMBATh U aHAIM3UPOBATH PCAJIbHBIE CUTYallMM, IIPUMEHATh U3YyYEHHBIE MOHATUS B IPOLECCE
MOMCKA pEHIeHUs MaTeMaTHYecKd C(HOPMYIMPOBAHHONW MpPOOJIEMbl, MOJEIMPOBATh pEAIbHbIE CHUTyallUM Ha SI3bIKE T€OMETPHUH, HCCIIEI0BaTh
ITOCTPOEHHBIE MOJIEIH C UCIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aiareOpbl, pemarh NpaKTHUeCKUe 3a/1aui, CBS3aHHBIE C
HaxO0KJIEHUEM I€OMETPUYECKUX BEIINYUH;

MMETh IPEJCTaBIEeHNs 00 OCHOBHBIX ATalax pa3BUTHS F'€OMETPUU KaK COCTAaBHOM 4acTH (yHIaMEHTa pa3BUTUSI TEXHOIOTHIA.

K kony 11 kiaacca oOyuaromuiicss HAy4uTCs:

CBOOO/JHO OMEpUPOBATh MOHITUSIMH, CBS3aHHBIMH C IWIMHIPHUYECKOH, KOHMYECKOH M CQEpUYECKON MOBEPXHOCTSIMHU, OOBSCHITH CIHOCOOBI
MOJTYYCHUS;

OTIEpUPOBATH IOHATUSMH, CBSI3aHHBIMH C TEJIAMU BPAIICHUS: IUIMHAPOM, KOHYCOM, c(hepoii U mapom;

pacmo3HaBaTh Teja BpalleHus (HUIHH]IP, KOHYC, cdepa u map) U 0ObICHATH CIIOCOOBI MOTYUEHUS Tell BPAIllCHUS;

KJIacCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPephl U MIIOCKOCTH;

BBIYUCIISITHh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHHMKOB W TEJl BpPAIICHUS, OOBEMBI W IUIONMIAIA TOBEPXHOCTEH MHOTOTPAHHHKOB WU TEJI BPAICHHUSI,
TeOMETPUUYECKUX Tell C MPUMEHEeHHeM (hopmyi,

CBOOOJTHO OTEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHA C KOMOWHAITUSIMU TEJI BpaIlleHUsS ¥ MHOTOTPAHHHKOB: MHOTOTPAaHHHK, BIUCAHHBIN B cepy u
OIMHMCAHHBIN 0KOJIO cdepsl, chepa, BIECaHHAS B MHOTOTPAHHUK WM TEJIO BPAILCHUS;

BBIYUCIISITH COOTHOIICHHSI MEXK Ty TUIOIIAISIMU TTOBEPXHOCTEN U 00BbEMaMU MOJOOHBIX TEIT;



n300pakaTh U3yyaeMble (DUTYpHI, BHITOIHATH (BHIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHH3Y,
CTPOUTB CEUCHHMS TEJl BPALIECHHUS;

M3BIIEKATh, UHTEPIIPETUPOBATH U NMPEOOPA30BBIBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX;

CBOOO/JHO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OTNEPAIlMH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapPTOBOM CHCTEME KOOPAHMHAT;

peraTh reOMETPUYECKHE 33/1a4H Ha BEIYMCIICHUE YTIIOB MEXKIY MPSIMBIMH M TNTIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSHUM OT TOYKH /10 TUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/1a TP PEIICHUH;

CBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C IBUYKCHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUII,

BBINOJIHATH U300paXKeHNs1 MHOI'OTPAaHHUKOB U TEJI BPALEHUs IIPU MapajuleIbHOM IIepeHOCe, LIEHTPaIbHOW CUMMETPUH, 3€pKaJIbHON CUMMETPUH, IIPU
MIOBOPOTE BOKPYT MPSIMOH, TpeoOpa3zoBaHus OO0,

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUSHHS IMIMHIPA (MapaJjIeNbHO U NEPIICHANKYIISIPHO OCH), CeYEeHUs KOHYyca (MapauieTbHbIe
OCHOBAHUIO U MPOXO/AIINE Yepe3 BEPIINHY), CEUCHUS IIapa;

MCIIOJIB30BATh METO/IbI TOCTPOSHHSI CEYEHUI: METO/I CJIEI0B, METOJI BHYTPEHHETO MPOSKTUPOBAHMS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH;
JI0Ka3bIBaTh FT€OMETPUUECKUE YTBEPHKICHUS;

IIPUMEHATh I'eOMeTpUYecKue (PaKThl Uil PELICHUs CTEPEOMETPHUYECKUX 3ajay, MPeIrojararoliuX HECKOJbKO IAroB peIIeHUs, €ClId YCIOBHUS
MIPUMCHCHHUS 33]IaHbI B SIBHOW U HESIBHOU (hopMe;

pelaTh 3a/1auu Ha JOoKa3aTeIbCTBO MaTEMaTUYECKHX OTHOLIEHUH M HaX0XKJICHHE T€OMETPUUECKUX BEIUYHH;

MPUMEHSTH IPOrPAMMHBIE CPEJICTBA U HJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI ITPH PELLICHUH CTEPEOMETPUUECKHX 3a/1aY;

IIPUMEHSATH MOJyYE€HHbIE 3HAaHUS Ha MpaKTHKE: CpaBHUBATh, aHAJIM3UPOBATh M OLEHUBATH PEaJbHbIC CUTYallUU, IPUMEHSATh U3Y4YE€HHbIE MOHATHUS,
TEOpeMBbI, CBOICTBA B Mpollecce MOUCKA PEeIIeHUs] MaTeMaTHYecku chopMyIupoBaHHON MPOoOIEeMbl, MOJEIUPOBATh peaibHbIe CUTYAIlMH Ha SI3bIKe
T€OMETPHH, UCCIIEOBATh MOCTPOSHHBIE MOEIH C UCTIOIF30BAaHUEM F€OMETPUIECKUX MMOHITHH M TEOPEM, amrapara anreOpbl, pemaTh MpaKTHIeCKUe
3aJ]auu, CBSA3aHHBIE C HAXOXK/ICHUEM I€OMETPHUYECKUX BEITHUYHH;

WUMETH MPECTaBICHUS 00 OCHOBHBIX ATaIlaX Pa3BUTHSA I€OMETPUH KaK COCTaBHOM YacTH yHIAaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHBIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Konrpoasusie IIpakrudeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

1 Beenenue B ctepeoMeTpuio 23
2 B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE 1
3 [TapannensHOCTh MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
4 [TepneHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE 25
5 Vbl U paccTosHUS 16
6 MHororpaHHuKu 7 1
7 BekTopbl B mpocTpaHCTBE 12
8 [ToBTOpeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUsl 3HAHUI 5 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
udposbie
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI Kontpoabubie IIpakTnueckue (upp )
Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl

1 AHanmuTh4YecKasi reoMeTpus 15 1
2 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HAHUI 15 1
3 O0BEM MHOTOTPAaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI KPYTJIBIX TEJ 1
6 JBroxeHus 1




7 [ToBTOpEeHUE, 0600IIEHNE U CUCTEMaTH3aIvsl 3HAHUI 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IUIOCKOCTH, MapaJljIeNIbHBIX PSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETpUH: TOYKA, IPSAMas, IFIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha

PUCYHKC ITIJIOCKOCTH, IMapaICIIbHBIX IPSAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[TonsiTust: nepecekaronuecs MIOCKOCTH,
IIEPECEKAIOIIMECS NpsAMasi U INIOCKOCTb;
HOJIyTIPOCTPAHCTBO

ITonsATHA: IepeceKaronuecs IIOCKOCTH,
[IEPECEKAIOIIMECS MPsMast U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHre IPOCTEHIINX
IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AxcuoMel CTCPCOMCTPHUH U NICPBBIC CICACTBUA U3

HHX

AxcuoMel CTCPCOMCETPHUH U IICPBBIC CICIACTBUA U3

HHUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIECICTBUS U3
HuX. CriocoObl 3a1aHUs IPSIMBIX | MJIOCKOCTEN B
npoctpanctBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN

10

N300paxkenue ceueHunil nupamuabl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Yepe3 ux péopa. M3ob0pakenue
NEpPECEUECHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

11

N300paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NepeCceYeHU s MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBaHue nocTpOCHHBIX CEYEHUN pa3HBIMU
[[BETaMHU

12

N306paxkenue ceueHunit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NepeCceYCHU s MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanne NoCTpOCHHBIX CEUYCHUN PA3HBIMU
[[BETaMHU

13

N306paxkenue ceueHuit nupamuibl, Kyda v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOIyYeHHbIX MII0OCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUYCHUI Pa3HBIMH
[[BETaMHU

14

15

Mertop creoB it TOCTPOSHUS CeUEHUN

Meron cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHU I MPSAMBIX U MIIOCKOCTEN

16

Merton crenoB i mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHN M MPSAMBIX U IUNIOCKOCTEN

17

[Toctpoenue ceuenuii B nupamuze, Kyoe 1o Tpém
ToukaM Ha pEopax. Co3maHne BEIHOCHBIX YePTEKEN 1
3aMKCh IIArOB NOCTPOEHUS




18

[Toctpoenue ceuenuii B nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTeXel U
3aIlACh L1aroB MOCTPOEHUS

19

20

21

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péopax. Co3qaHme BBIHOCHBIX YePTEKEH U
3anKch AroB NOCTPOEHUS

[Toctpoenue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3aHue BHIHOCHBIX YepTexkel 1
3aIUCh 1IaroB MOCTPOCHUS

[ToBTOpenue nnanumerpuu: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBropenue mmanumerpun: Teopema Menenast.
PacueTsl B ceueHMsIX Ha BBIHOCHBIX YepTexkKax.
Hcropus pa3BUTHA IUIAHUMETPUH U CTEPEOMETPHUU

23

24

25

26

27

KonTtponpHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anmHOe pacosiokeHne NpsiMbIX B IPOCTPAHCTBE.
CkpemuBaronuecs npsiMele. [Ipusznaku
CKpeluBaroImuxcs npaMbix. [lapamnensHelie npsimbie
B IIPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSAMOM NapalIeIbHONW JaHHOHN MPSIMOH,
IIPOXOAAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIeXxaen Ha TaHHOW npsiMoi. JleMMa o mepecedyeHnun
MapaJuIEIbHBIX MPSAMBIX INTIOCKOCTHIO
[TapamiensHOCTB TpeX NpsAMBIX. Teopema o TpEx

NnapajiCJIbHBIX MPAMBIX. TeopeMa 0
CKPCIIUBAIOINUXCS MPAMBIX

Hapanﬂeanoe MMPOCKTUPOBAHUC. OcHOBHBIC
CBOMCTBaA nmapaJiyieJIbHOI'O MPOCKTUPOBAHUS.




N3ob6pakenue pazHbIx GUTyp B MapaieIbHOMI
IIPOCKLUU

28

29

[lenTpanpHas npoeKuus. Yol C COHAIPaBICHHBIMU
CTOpPOHaMU. YTOJ MEXIY IPSIMBIMU

38,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U UCCICIOBAaHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

IToHsTHA: MapaJIIETbHOCTh NPSIMOM U TJIOCKOCTH B
npoctpancTie. [Ipu3Hak napamienbHOCTH NPAMON U
mockocTh. CBOMCTBA MapasIeIbHOCTH MPAMOUN 1
IUIOCKOCTH

31

FGOMCTpI/I‘-IeCKI/Ie 3aJa44 Ha BBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MApalJICJIbHOCTHIO
MMpsAMBIX U IUIOCKOCTEH B IIpOCTPAHCTBEC

32

33

34

IToctpoenue cedenus, IPOXOASIIETO YePe3 JAHHYIO
IPAMYIO Ha 4ePTEXKE U NapajlIeIbHOrO APYron
npsiMoil. Pacu€r oTHOIIEHM

[TapamnenpHas npoekuys, IPUMEHEHUE IS
MOCTPOCHMS CeUeHU KyOa 1 napajienenunesa.
CaolicTBa napasuienenunena u Npu3Mbl

HapanneanHe IIJIOCKOCTH. HpI/I3HaKI/I
MapaiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 nmapaieIbHOCTH U €AUHCTBEHHOCTH
MJIOCKOCTH, MPOXOJISIICH Yepe3 TOUKY, He
MPUHAISKATYIO TaHHOU ITIOCKOCTH M CIICJICTBUS U3
Hee

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJUIEIbHOCTH MPSMBIX NIEPECEUEHHUS ITPU
NIEPECEYCHNH [IBYX NapAJUIEIbHBIX IUIOCKOCTEH
TpeTben

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
napajiCJIbHBIX MPAMBIX, 3aKJII0OYEHHBIX MCXKIOY




napajiCJIbHbIMU IJIOCKOCTAMU; O IICPECCUCHUN
HpSIMOfI C ABYM MapalJICJIbHBIMU IJIOCKOCTAMU

38 [ToBTopenue: Teopema Iludaropa Ha maockocTr

39 [loBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO
TPEYroJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYT'OJIHLHOTO
napajuiesaenumnena

41 Beruucnenue 1UinH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM MapajuleNeluIe e

42 [IeprieHIMKYIAPHOCTD NPSMOMN U IIIOCKOCTH.
[Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U TNIOCKOCTU

43 [IeprieHIMKYIAPHOCTD MPSAMOMN U IIIOCKOCTH.
[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH
Teopema 0 CynieCTBOBAHMM U €AMHCTBEHHOCTH

44 IPSIMOM, IPOXOSAILIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU

45 I110CKOCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 [InockocTu 1 nepneHAUKYISIPHbIE UM MIPSIMbIE B
MHOTOTpaHHHKaX

47 [Tepnienaukynsap u HakioHHas. [locTpoeHue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSAMYIO

48 [Tepnienukynsap u HakioHHas. [locTpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSAMYIO

49 Teopema o Tpéx nepneHAUKYIApax (mpsmas u
oOpatHast)

50 Teopema o Tpéx neprneHAnKysapax (mpsmas u
oOpatHasi)

51 VYroa Mexay CKpelMuBaroMMHCS PSIMBbIMU

59 [Touck nepneHANKYISIPHBIX MPSAMBIX C ITOMOIIBIO

NEPNEHAUKYIISIPHBIX INIOCKOCTEN




53

OpToroHanbHO€ IPOEKTUPOBAHNE

[TocTpoenue ceuenuit kyoa, MpU3MbI, MPABHILHON

>4 IIUPAMHUJIBI C TOMOLIBIO OPTOTOHAJIBLHOW TPOEKIIMH

55 [Moctpoenue cedenuii Kyba, mpuU3MBI, HPaBHnLHoﬁ
IIUPAMHUJIBI C TOMOLIBIO OPTOTOHAIBLHOW TPOEKIIMH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 riockocTH. [1nockocT cumMMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHIUuKyIIPHOCTU IPSIMON U INIOCKOCTH
KaK CII€ZICTBHE CUMMETPHUHU

58 ITpaBriibHBIE MHOTOIpaHHUKH. Pacdy€r paccTossHui OT
TOYKH JI0 IIOCKOCTU

59 [IpaBuiibHBIE MHOTOTpaHHMKHU. PacyéT paccTosiHUl OT
TOYKH JI0 ITIOCKOCTH

60 CriocoOb!I OIyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS,
CIBUT TOYKH I10 APAJJIEIBHOU NPAMON

61 CuBur no HenapauieaIbHON MPSIMON, U3MEHEHUE
paccTosAHUM

62 KonTponbHas pabora "B3zaumHoe pacnonoxeHue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"
[ToBTOpEHME: Yron MeXAy NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrON MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOAbI BEIUMCICHUS YTIIa MEXKIY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yIJa

67 [lepnenaukynsipHble naockocty. CBOMCTBA B3aUMHO

NEPNCHAUKYIIAPHBIX MJIOCKOCTEH




68

[Ipu3Hak neprnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IIPsIMOM IEPECEUEHUs IBYX IUIOCKOCTEN
NEPIEHIUKYJIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyrosbpHBII Mapauienenunen; Kyo; u3MepeHus,
CBOMCTBA NIPSAMOYTOJIBHOIO NapaJlIcIICUIIEna
Teopema o nuaroHanu NpsSAMOYroJbHOTO
napaJulelIeuIe1a U CIEACTBUE U3 HEE

71

CrepeomeTpuuecKkue 1 NpUKIIaAHbIC 3a/1a4H,
CBSI3aHHbBIE CO B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U
MJIOCKOCTH

72

[ToBTOpEHME: CKpENIMBAOIIUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

73

74

Hapa mapajjiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAIOINXCS NPAMBIX, PACCTOAHUC MCKIAY
CKPCIIUMBAOIHUMUCA ITPAMBIMU B IPOCTBIX CUTYyallUAX
PaccrosiHue oT TOukHu A0 IINIOCKOCTH, paCCTOAHHUEC OT
HpHMOfI J0 IIITOCKOCTH

75

Brruncnenue paccTosHAN MEXY
CKPELIMBAOIIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

76

77

78

TpéxrpaHHslil yroi, HEpaBeHCTBA I TPEXTPAHHBIX
yrioB. Teopema I[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

DeMeHTHl ChepruuecKoil FreOMETpUH: Te0Ie3NIECKIe

JIMHUU Ha 3emiie

KonTtponbHas padota "Yrisl u paccTosiHUS"

79

80

CucrtemaTtuzanus 3HaHui "MHOTOTpaHHUK U €TO
3JIEMEHTHI"

IIupamuna. Buasl nupamug. [lpaBunbras nupamuia




IIpusma. IIpamas u HakinoHHas npusMsl. [IpaBuiibHas

81 1
npu3Ma
82 [Ipamoii napauienenunes, NpsiMOyroabHbIN 1
napaJiesienunesi, Kyo
83 Brimykieie MHOTOrpanHuku. Teopema Diinepa 1
84 Boinykinblie MHOrorpanHuku. Teopema Jinepa. 1
[IpaBunbHBIE U TOTYPABUIBLHBIE MHOTOT PAHHUKU
85 KoHnTtposnbhast pabora "MHororpaHHuKu" 1
86 [TonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 PazHocTh BEkTOPOB 1
89 [TpaBuio mapasienenurea 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxxenue BGKTf)pa o 6a3ucy Tpéx BEKTOPOB, HE 1
JIeKAIIUX B OTHOM TUIOCKOCTH
92 CkansipHo€ NpOU3BEICHUE 1
93 Brrancnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Tpocreiimue 3aga4n ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1
96 [Tpocreiimue 3aga4n ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHne U cucTeMaTu3alus 3HaHU| 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 Wrorosast KoHTpoJIbHASA paboTa 1
102 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

KoanuecTBo yacos JIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 IToBTOpenue temsl "KoopauHaTsl BEKTOpa Ha 1
IJTIOCKOCTH M B IIPOCTpaHCTBE"
5 [ToBropenue Temsl "CkansipHOe TPOU3BEICHUE 1
BEKTOpPOB"
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1
BEKTOpaMHU B IPOCTpAHCTBE"
4 [ToBTOpEHMNE TeMBI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHeHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHUE 1
IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MpOrpaMMHUpPOBaHUE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MIpOrpaMMHUpOBaHUE
10 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
MPSIMBIMU B MHOTOTPaHHHKAX
1 AHaIUTUYECKHE METO/IbI pacy€Ta yria Mex1y 1
MJIOCKOCTSIMU B MHOTOTPAaHHUKAX
12 dopMya pacCTOSIHUA OT TOYKH JI0 TUIOCKOCTHU B 1
KOOpJMHATAX
13 Haxoxnenne paccTostHui OT TOUKH JI0 TIJIOCKOCTH B 1

KyoOe




Haxoxnenue paccTosiHui OT TOUKHU 10 TIIOCKOCTH B

14 IIPaBUJIILHOM IIUPAMUJIE

15 KontponbHas padota "AHamuTudyeckas reomeTpus”

16 CeueHnsl MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB

18 CeveHus MHOTOTPAaHHHUKOB: CTaHIapTHBIE
TUTOCKOCTH, TEPECEYCHUS TIPSMBIX M TUIOCKOCTEH

19 [TapannensHbie IPSAMBIC U TUIOCKOCTH:
napajuieNIbHbIe CCUSHHS

20 [TapannenbHbie IPSIMbIC U TUIOCKOCTH: PacyeT
OTHOUIEHUI

91 [MapanenbHbie TPSMbIC U TUIOCKOCTH: YTJIBI MEXKTY
CKPEUIMBAOIIUMUCS MPSIMBIMH
[TeprieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH

22 CTaHJIAPTHBIC TAPHI MEPIICHINKYISIPHBIX TIOCKOCTEH
U TIPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB

93 [TeprieHIUKYISIpHBIC TPSAMBIC U TUIOCKOCTH: TeopeMa
0 TpeX MEPICHIUKYIIIpax

24 [lepnieH UK yNSpHBIE IPSIMBIE U TUIOCKOCTH:
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: IOIIAN MHOTOYTOJIbHUKOB,
(dbopMyIIbI 171 TTOIAEH, COOOpaskeHUs TO100Us

26 [ToBTOpEHME: IOIIAN MHOTOYTOJIbHHKOB,
(hopMyITBI 1S TUTOIIAACH, COOOpaKEHHUS TOA00US

97 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(dhopMyIIBI 1S TTOIAEH, COOOpaskeHUs T0100US
[Tnomanu ceveHnit MHOTOTPAaHHUKOB: TUTOIIA TN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUS

noxoous




[Imomaau ceyeHnii MHOTOrPpaHHUKOB: TUIOLIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noxoous

30 Konrponsnas pabdora "[loBropenue:
MHOT'OTPaHHUKU, CEYCHUSI MHOTOI'PAaHHUKOB"

31 006bEM Tena. O0beM PSIMOYTOIBLHOTO
napajuiesienuneaa

32 3anaun 00 yaBOCHUHU Ky0Oa, 0 KBaapaType Kyba; o
TPUCEKIUH yTiia

33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHBIE ¢ 00bEMOM
MPSIMOYTOJIBHOTO TTapajuiesienuIe a

34 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C BBIYUCICHUEM
00BEMa MPSAMOYTOIBLHOTO MapalljieNienuneaa

35 O0BEM NpsAMOi TPU3MBI

36 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI

37 [Ipuknannelie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSAMOI
MIPU3MBI
Brruucnenue o0bEMOB TeN ¢ TOMOIIIBIO

38 onpeaenéHHoro uaTerpaina. O0bEM HaKIIOHHON
MIPU3MBI

39 Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaita. O0bEM MupaMu bl

40 dopmyna 06béMa mupamubl. OTHOIIEHUE 00HEMOB
MUPaMH]T C OOIIHUM yTIIOM

41 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00HEMOB
MUpaMHJI C OOIIHUM YTIIOM

4 CrepeoMeTpuueCcKre 3a]]a4u, CBS3aHHBIE C
00BbEéMaMK HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C

00BEMaMH TUPaAMUJIBI




[Mpuknanueie 3anaun mo Teme "OO0bEMBI TEN",

44 CBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. BeruncieHue paccTossHus 10
IUIOCKOCTH

47 KonrtponsHas padora "O6béM MHOrOrpaHHuKa"

48 [unuHapudeckas TOBEPXHOCTh, 00pasyromiye
HWIMHAPUYECKON TOBEPXHOCTH

49 Humusap. Ipsmont kpyrosoiut nunuuap. [lnomans
MOBEPXHOCTH LIWJIMHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYECKOU MoBepXHOCTH. KoHyC

51 CeueHune KOHYycCa INIOCKOCTbBIO, TapAJLJICIbHOU
IUIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4M Ha IOKa3aTeIbCTBO U

55 BBIYHMCIICHHE, IOCTPOCHUEM CEUECHUN LUIIMHIPA,
KOHYyca
CrepeomeTpruueckue 3aa4u Ha IOKa3aTeIbCTBO U

56 BBIYHMCIICHHE, IOCTPOCHUEM CEUCHUN IUIINHIPA,
KOHyca

57 [IpuknagHelie 3aqa4n, CBSI3aHHBIE C LIMJIUHIPOM

58 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C IHJIUHIPOM

59 Cdepa u map




Ilepeceuenue cdepsl U m1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps! mockoctsto. Bua n
n300pakeHHE 1mapa
[epeceuenue cepbl U mapa ¢ MWIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctsto. Bug n
n300pakeHue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u e€ yacrei

63 Cummerpus chepsl u mapa
CrepeoMeTpuyeckue 3aJjauu Ha J0Ka3aTeIbCTBO U

64 BBIUUCIICHHE, CBSI3aHHBIE CO cpepoli U mapom,
MOCTPOSHHEM UX CEUCHHH MIOCKOCTHIO
CrepeoMeTpruyecKre 3aJjaul Ha JOKa3aTelbCTBO U

65 BBIYHMCIICHHE, CBSI3aHHBIC CO cPepoii U Imapom,
IIOCTPOCHUEM UX CEUEHHH MI0CKOCThIO

66 [TpuknanHbie 3a1a49u, CBsI3aHHBIC O chepoii u
1apoM

67 [ToBTOpEHUE: OKPY)KHOCTDH Ha IJIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHAAPTHBIE 10100

68 Paznuunble KOMOMHAIIMY TEJ BpaIEHUs U
MHOT'OI'PaHHHUKOB

69 3amaun o Teme "Tena v MOBEPXHOCTH BpameHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH BpalleHUs"

71 KonrtponbHas padorta "Tena 1 moBepXHOCTH
BpauieHus"

7 O6veém mumuHapa. Teopema 06 00bEME MPSIMOTO
WIAHAPA

73 Brruucienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bsEM KoHyca

74 [Tmomaayn GOKOBO ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHyecKre 3a1auu, CBSI3aHHBIE C

BBIYUCIICHHEM 00BEMOB ITUIIMHAPA, KOHYCA




76

[Tpuknaaneie 3agaun o Teme "OO0bEMBI U ITOMIAAN
noBepxHocTen Ten"

7

O0béM 1mapa u mapoBoro cekropa. Teopema 06
o0Béme mapa. [Tnomans chepsl.
CrepeomMeTpUYeCcKUe 3a/1auu, CBI3aHHBIC C
BBIUUCIICHHEM 00BEMOB I11apa, IapoBOro CErMeHTa U
IAPOBOT'0 CEKTOpa

78

79

80

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M MIIOMIABI0 CPEpHI.
CoOTHOIICHUS MEX/Ty TUIOIIAIMU TIOBEPXHOCTEH 1
00BEMaMHU MOJOOHBIX TEN

ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne
o0béMa npu nogoouu. CrepeoMeTpruyeckue 3aauu,
CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB TET U
IJI0IIAeH TOBEPXHOCTEN

Kontponbnas padota "[1nomanym moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81

JIBuxenus npoctpancTa. OtoOpaskeHus. J[BuxkeHus
U paBeHCTBO puryp. O6mue cBoNHCTBa JBHKEHUIN

82

83

Buapl n1BukeHnil: napaiesbHbIN NEPEHOC,
LIEHTPAJIbHAsI CAHMMETPUS, 3€pKaJbHAsi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

[IpeoOpaszoBanus nogodus. [psamas u chepa Ditnepa

84
85

86

I'eomeTprueckue 3a7aun Ha IPUMEHEHUE IBHKEHUS

Pemenue 3anau "BekTopsl B ipocTpaHcTBE"
O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
npenmMera reometpun 10-11 kaccos,

cucreMaru3anus 3Hauui: "IlapamienbsHOCTh IPSIMBIX
U IUIOCKOCTEN B MpocTpaHcTBe"

87

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
npeamera reomerpun 10-11 knaccos,




cUCTEeMaTu3alys 3HaHuii: "BekTopsl B
npoctpaHcTae”

88

89

90

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
npenmMera reometpun 10-11 kmnaccos,
cUCTeMaTu3auys 3HaHuii: "BekTopbl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHIT 1 METOIOB
npeamera reomerpun 10—11 knaccos,

cucremaru3anus 3HaHui: "OO0beM MHOTOTpaHHHKA"

O6o6maromiee moBTopeHue 11 MOHITHI 1 METOI0B
npeamera reomerpun 10—11 knaccos,
cucTeMaTtu3ays 3Hanui: "OO0beM MHOTOTpaHHHKA'

91

O6o06maromee mopropenue 11 mMOHSITHIA U METOJIOB
npeamera reomerpun 10—11 knaccos,
cucteMmarusanus 3HaHuii: "[11omaay moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

92

O6o06maromee mopropenue 11 mMOHSITHIA U METOJIOB
npenmMera reometpun 10-11 kmnaccos,
cucreMaru3anus 3Hanui: "[lnomany noBepxHOCTH U
00BEMBI KPYTJIBIX TE"

93
94

Wrorosas koHTpoJsibHas paboTa

[ToBTOpEeHME, 06001IEHNE U cUCTeMaTH3allnsl 3HAHUN

95

96

97

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPCMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€

POJIb B pa3BUTHU COBPECMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUH

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
99 POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
100 POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKHU H €€
101 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKHU H €€
102 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U

KOMITBFOTEPHBIX TEXHOJIOTHIA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon N .
IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI OCBOCHHS OCHOBHOM 00pa30BaTe/bHOI NPOrPaMMBbI CpeHero oo1ero
npoBepsieMoro | Spasopanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, IPsAMasi, INIOCKOCTb
1.2 [TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX NPH PELLICHUH F'€OMETPUUYECKUX 3ajau
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPIEHAUKYISPHOCTD MPSAMBIX U IUIOCKOCTEH
7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHNe NPSAMBIX U IUIOCKOCTEH B IPOCTPaHCTBE
75 OnepupoBaTh NOHATUSAMU: JBYTPaHHBINA yroJl, FPaHU JIBYTPAHHOrO yrja, peOpo IBYIpaHHOrO YIJia, JMHEWHBIN yroj ABYTPaHHOIO
yIi1a, TpajlyCHas Mepa JIByTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PAHHMK, BBINYKJBIH M HEBBINTYKIbIH MHOIOTPAHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPAaBUIIbHBINA
' MHOTOTPAHHHK
7.7 Pacnio3HaBaTe OCHOBHBIE BU/Ibl MHOI'OI'PAaHHUKOB (IIMpaMua, IpU3Ma, NPsIMOYTOJIbHBIN Mapallienenumne, Kyo)
78 KinaccugunupoBare MHOIOpaHHUKH, BbIOMpass OCHOBaHHUS AJs KilaccU(UKAMK (BBIMYKJIblE M HEBBIMYKJIblE MHOTOTPaHHMKH,
' MPaBWJIbHbIE MHOTOI'PaHHUKH, IPSIMbIE Y HAKIIOHHBIE TIPU3MBI, TapaJuIeIeIUIIe Ibl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBSICHITH NPUHIIUIIBI TOCTPOEHUSI CEUEHUN MHOIOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIIE0B
711 CtpouTth ceuyeHuss MHOTOTPAaHHUKOB METO/I0OM CII€IOB, BHINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bux cBepxy, cOOKy, CHU3y
Pemate 3aaun Ha HaXOX/IE€HUE T€OMETPUUYECKHX BEIMYHMH MO 00pasliaM WK aIrOpUTMaM, MPUMEHSsS U3BECTHbIE aHATUTHUYECKHUE
7.12 METO/Ibl IIPU PELIEHUU CTAHIAAPTHBIX MATEMaTHYECKUX 3a]a4 HA BBIYMCIECHUE PACCTOSIHUM MEXAy IBYMS TOYKaMH, OT TOYKH 10
IPSIMOM, OT TOUYKHJIO MJIOCKOCTH, MEKAY CKPEIIHUBAOIIUMHUCS TPSIMBIMU
Pemats 3amaun Ha HaxOXJAEHHE TEOMETPUUECKUX BEJIUYMH M0 o0pa3laM WIH aJropuTMaM, MPUMEHsISI U3BECTHhIE aHAJTUTHUECKHE
7.13 METO/Ibl TP PEIIEHUH CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYMCIEHUE YIJIOB MEXAY CKPEUIMBAIOLUIUMHUCS MPSMBIMU, MEXKITY
IPSIMOM U TIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB
714 Boruncnsate 00bEMBI M IJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma, MHpaMuia) ¢ MpUMEHEHHeM (OopMys, BBIYUCIATH

COOTHOLICHUA MEXAY IIOIAAAMN HOBerHOCTeI\/’I, 00BEMaMH HO)IO6HBIX MHOTI'OrpaHHUKOB




OHGpI/IpOBaTB NOHATUAMU: CUMMCETpPUSA B IPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTH CUMMCTPHHU, HCHTP, OCb U IMJIIOCKOCTh CUMMCTPUHU

7.15
burypst
216 W3Biiekath, MpeoOpa3oBBIBATH W HHTEPIPETHPOBATh HMH(POPMAIIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX  (HTrypax,
' MIPEJICTABICHHYIO HA YePTEKaX U PUCYHKAX
717 [TpumeHsTh TeoMeTprudeckue (HaKThl I PEIICHUS CTEPECOMETPHUCCKUX 331, MPEANOIaralonuX HECKOJIbKO IIaroB PeIIeHus, eClIn
' YCIIOBUS IPUMEHEHUS 3a]1aHbl B IBHON opme
718 [IpumeHsTh TPOCTEHIIINE MPOTPAMMHBIE CPEJICTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUECKUX
' 3a1a4
719 [TprBOIUTH IPUMEPHI MATEMAaTHYCCKMX 3aKOHOMEPHOCTEH B MPHUPOC M JKU3HH, PACIO3HABATh MPOSBICHHE 3aKOHOB I'€OMETPUHU B
' HCKYCCTBE
[TpuMeHSTh TOJTy4YCeHHBIC 3HAHUS Ha MPAKTHKE: aHAJTM3UPOBATh PEAIbHBIC CUTYallUU U MIPUMEHATh U3yYCHHBIC TIOHATHS B IPOIECCe
7920 MIOUCKA PEIICHUS MaTeMaTU4YeCKH C(HOPMYIUPOBAHHON MPOOJIEMbI, MOJEIMPOBATh PEATbHBIC CUTYallMd Ha SI3bIKE T'€OMETPHH,
' HCCIICIOBATh IMOCTPOCHHBIC MOJEIH C HCIOJb30BAaHHEM TE€OMETPUYCCKUX IIOHATHH W TEOpeM, armapaTa ajireOpbl, pelarhb
IPAKTUYECKHE 3aJ1a4M, CBSI3aHHBIC C HAXOXKICHHEM ICOMETPHUCCKHUX BEITMYUH
11 KJIACC
Kon
npoBepsieMoro  I[lpoBepsiemble peAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHON 00pa30BaTeIbHOI MPOTrPpaMMbl CpeHEro 001ero 00pa3oBaHusi
pe3yJbTara
6 I'eomeTpus
6.1 OnepupoBarh MOHATHUSMU: IMIMHIAPUYECKAs TTOBEPXHOCTh, OOpPa3yIONUe MIJIUHIAPUICCKOW MOBEPXHOCTH, IMIMHIDP, KOHUYECKAS
MOBEPXHOCTh, 00pa3yroNne KOHUIECKOH TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 PacnioznaBats Tena BpamieHus (MUIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI TTOTyYEHUS TEJT BPAIICHUS
6.4 KnaccudunupoBars B3aMMHOE pacnoioskeHue chephl U MIOCKOCTH
6.5 OniepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CEIMEHTA, IIIAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS,
' BBICOTA IIIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Beraucnate 00BEMBI U TUTOIIA TN TIOBEPXHOCTEH TEJ BPAIICHHSI, TCOMETPHYCCKHUX TeJl C pUMEHEHHEM (popmyIT
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIMCAHHBIN B cepy U OMMCAHHBIN OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK UITU

TCJIO BpalllICHUSA




6.8

BbIuncnaTh COOTHOIIEHUS MEXTy TIIOIIASIMH ITOBEPXHOCTEH M 00bEMaMU MOJOOHBIX TEJ

6.9 N300paxath nzydaembie GUTYphI OT PYKH U C IPUMEHEHHEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BBInomHATE (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEI
BpAIICHUSI
6.11 W3Bnekars, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIIHIO O IPOCTPAHCTBEHHBIX TE€OMETPUUECKHUX (PUTYpaX, MPEICTABICHHYIO
' Ha YePTEekKAaxX U PUCYHKAX
6.12 [IprMeHsATh reoMeTpHYeCKUe (HaKThl U PEIICHUS] CTEPEOMETPUYCCKHX 33/1a4, MMPEAINOJIaralolinX HECKOIbKO IIaroB PEIICHUs, eCn
' YCJIOBHS IPUMEHEHHS 3a/IaHbI B IBHOU (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONHATD EWCTBUS CIIOKEHHS BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKEHUS BEKTOPA Ha YUCII0, OOBICHSITh, KAKUMH CBOWCTBAMH
' OHH 00JIaaI0T
6.15 [IprMeHSTh MPaBUIIO MapaJUICNIEIHIIeIa IPU CI0KEHUH BEKTOPOB
6.16 OnepupoBaTh MOHITUSIMH: JICKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI
' BEKTOPA, YTOJl MKy BEKTOPAMH, CKAIISIPHOE IPOU3BEICHUE BEKTOPOB, KOJTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI
6.17 HaxoauTb CyMMy BEKTOPOB U MPOM3BEICHHE BEKTOPA HA YKCIIO, YIOJl MEXIY BEKTOPAMH, CKAISIPHOE MPOM3BEICHHE, PACKIAIbIBATh
BEKTOP I10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3amaBarh IIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPJAWHAT
6.19 PemaTe mpocreiinie reoMeTpuUecKie 3aa41 Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a
6.20 Pemath 3ajaun Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHHH M HAXOKICHHUE T'€OMETPUYCCKHX BEIMYMH MO O0pasiaM HIIH
' alITOPUTMaM, IPUMEHSISI U3BECTHBIC METO/IbI IIPH PEIICHUHU CTAHAAPTHBIX MATEMATHYCCKUX 3a/1a4
6.21 [TpuMeHsATs MpOCTEUINe MPOrpaMMHBIE CPEJCTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUCCKIX
' 3amaq
6.22 [IpuBOAMTH MpHUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE W XKH3HH, PAcllO3HABATh NPOSBICHUE 3aKOHOB I'€OMETPUH B
' UCKYCCTBE
[IpuMeHATh MOMYYEHHbBIC 3HAHHS Ha MPAKTUKE: aHATM3UPOBATh PEAbHBIC CHUTYAIlUH U MPHUMEHSITh U3ydYCHHbBIC MOHATHUS B MPOIIECCEe
6.23 NIOMCKA pEHICHUs] MaTeMaTH4ecKd C(HOPMYIMPOBAHHOW INPOOJIEMBI, MOJACINPOBATh pEalbHBIC CHTYyallMH Ha S3bIKE T'€OMETPHH,

HCCICA0BATh MOCTPOCHHBIC MOICIIN C UCITIOJIb30BAHUEM I'COMCTPUICCKUX MOHATUN U TCOPCM, allrnapara anre6pbl, pemaTh MPAKTHYCCKUC
3aZla4y, CBA3AaHHLIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCININH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

7.5

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

OCHOBHBIC TTOHSATHUS CTEPCOMETPHUH. Tqua, npsMasd, IJIOCKOCTb, IPOCTPAHCTBO. Ilonarue 06 aKCHOMAaTUYECKOM IIOCTPOCHUHU CTEPCOMETPHUM:
AKCUOMBI CTCPEOMETPHUHU U CICACTBUA U3 HUX

B3aumHoe pacnosnoxkeHnue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalieNIbHbIC U CKpelMBatonIrecs npsambie. [lapanienbHoCTh NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapaUIe/IbHBIC MIPSAMBIC B MPOCTPAHCTBE, MAPAUICIBHOCTh TPEX MPAMBIX, MAPALIEIHBHOCTh MPSMON M TUIOCKOCTH.
VYTIIbIC COHANpaBICHHBIMU CTOPOHAMH, yrojl MEXIy HpSIMbIMU B IpocTpaHcTBe. llapamieinbHOCTh MIIOCKOCTEW: MapasuielbHble MIIOCKOCTH,
CBOICTBa MapalljieNbHbIX MIocKocTel. [IpocTeiimue mpocTpaHcTBeHHbIE (PUTYpBI HA TUIOCKOCTH: TETPadp, KyO, mapasuielenune, IoCTpOeHUue
CceueHH I

[lepnenquKyISIpHOCTD NPSIMOM M IUIOCKOCTHU: NEPIIEHAMKYISIPHBIE MPSAMBIE B IPOCTPAHCTBE, IPSIMBIEC ITApAJUICIbHbBIE U NEPIICHAUKYIISIPHBIE K
IUIOCKOCTH, NIPU3HAK MEPIEHAUKYISIPHOCTH NPSAMOM M IJIOCKOCTH, TEOPEMA O MPSMOM MEPIEHAUKYIIPHON IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
YroJI MEXy IPSIMOM M INIOCKOCTBIO, IBYTPaHHBIN YIOJ1, JMHEWHBIM yroJl IByTpaHHOro yria. llepreHauKyisp 1 HaKJIOHHBIE: paCCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PAaCCTOSHUE OT HPSAMOM 10 IUIOCKOCTH, MPOEKIMs (GUIrypbl Ha IUIOCKOCTb. [lepneHauKyIspHOCTh IUIOCKOCTEH: MpU3HAK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX MeprneHauKyIspax

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHMKA, BBITYKJIbIE M HEBBINYKJIBIE MHOIOTPAaHHUKH, PAa3BEPTKA MHOIOTPaHHUKA.
[Tpu3ma: n-yrombHas npu3Ma, TpaHW M OCHOBAaHUS MPHU3MbI, NIpsMas W HAKJIOHHAs MpPU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh IMPU3MBI.
[Tapannenenunen, NpsMOYToJIbHBIN Mapajuieienumes 1 ero ceoiictsa. [lupamuaa: N-yronbHas nupaMua, TpaHd U OCHOBaHKE MUPAMU/IbI, OOKOBasI
U T0JIHAs MOBEPXHOCTh NMUPAMUJbI, NPaBUJIbHAS M YCEUEHHAs MHUpaMUAA. DJIEMEHTBI NMPU3MblI U NHUpaMuibl. [IpaBUIIbHbIE MHOTOIPAaHHUKH:
MOHATUE IIPABUIBHOIO MHOIOIPAaHHMKA, NPAaBWIbHAS MPU3Ma U IPaBWIbHAS NUPAMUAA, NIPAaBUIIbHAA TPEYroJibHas MUPaMUAA U NPAaBUIIBHBIN
TeTpa’p, Ky0. [IpencraBiaeHue o npaBUIbHBIX MHOTOIPAaHHUKAX: OKTA3p, AOAEKadAp U ukocasapyrue CedeHus Mpu3Mbl ¥ MHPaMUIbI

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIOCKOCTH. DJIEMEHTBI CUMMCTPUHU B IMUpaMUJAX, MMapaJUICIICIIUIICAAX,
MMPpaBUJIbBHBIX MHOT'OI'paHHUKAX

7.6

Bbruncnenue 31eMeHTOB MHOTOTpaHHUKOB: p&0pa, 1uaroHaiy, yrisl. [lnomaas 60K0BOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON IIPU3MBI,
IUIOIIa/lb OCHOBAaHUM, TeopeMa O OOKOBOI MOBEPXHOCTH MpsiMONM mpu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH IMPaBUIIBHOMN
NUpPaMU/Ib, TEOpEMa O TUIoIAaH yceu€HHOM nupamuabl. [lonstue 06 06béme. OOBEM MUpaMuIbl, TPU3MBI

7.7

[TogoGubIe Tena B mpoctpancTBe. COOTHOIMICHHS MEX Y TUIOMAASIMHU MTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl




11 KJIACC

Kon IIpoBepsieMblii 31€eMEHT COAEepP:KAHUSA
6 I'eomerpus
6.1 [unuaapudeckass TOBEPXHOCTh, 00pa3yIOIINe MITHHAPUISCKON TTOBEPXHOCTH, OCh MIJIMHAPUICCKON TTOBEPXHOCTH. [lMmHap: ocHOBaHUS U
' OOKOBast MOBEPXHOCTbh, 00Pa3yIOIIasi U OCh, IUIOIIAL OOKOBOM U MOJTHOM MOBEPXHOCTH
Konunyeckass moBepXxHOCTb, 0Opa3ylollye KOHMYECKOH MOBEPXHOCTH, OCh M BEpLIMHA KOHMYECKOHW moBepxHocTH. KoHyc: ocHOBaHue u
6.2 BEpILIKMHA, 00pa3ymollas U 0Ch, IIOL[alb OOKOBON U MOJHON MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue 1 BbICOTa, OCHOBAHUS U OOKOBast
MMOBEPXHOCTh
6.3 Cdepa u map: ueHtp, paguyc, TuameTp, IUIOMIAAL MOBEPXHOCTH cdepbl. BzaumHoe pacronoxkeHue cdepbl U MIOCKOCTH, KacaTelbHas
IJIOCKOCTH K cdepe, Iomaas chepbl
6.4 N3o0paxkeHune Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka muimHApa 1 KOHyca
6.5 KoMOuHanuu Ten BpaiieHus ¥ MHOTOIpaHHUKOB. MHOTOrpaHHUK, OMMCAaHHBIN 0KoJI0 cdepsl, chepa, BIUcaHHAs B MHOTOTPAHHUK, WA TEJIO
BpallleHUS
6.6 [TonsTre 06 06BEMe. OcHOBHBIE CBOIiCTBAa 00BEMOB Teit. Teopema 00 00bEME MPAMOYTOIBHOTO TTapaJuIeTeHIea U ciaeacTBUs U3 He€. O0BhEM
' UMWIMHIpa, KoHyca. O0BEM 11apa u miomaab chepsl
6.7 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIECHUS MEXKTY IIIOMIAISIMK IOBEPXHOCTEH, 00BEMaMU MMOAOOHBIX TEIl
6.8 Ceuenus nuunuHapa (mapauieIbHO U MEePHeHINKYISIPHO OCH), CeYeHHs KOHyca (TlapaieIbHOe OCHOBAHUIO M MIPOXOISIIEe Yepe3 BEpIUINHY),
CeueHus apa
6.9 BekTop Ha miockoctu u B ipocTpancTBe. CloKeHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha YMCIO. PaznoxkeHue BeKTopa 1o Tpém
' HEKOMIUIaHApHBIM BekTopaM. [IpaBuino napainenenunena. Pemenue 3a1a4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICMCTBUI C BEKTOPAMH
[IpsmoyronbHas cucteMa KoopAuHAaT B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreiiiue 3a1auu B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMHU.
6.10 CkayisipHOE MPOU3BECHIE BEKTOPOB. BEIUNCICHHE YTIIOB MEXTY MPSIMBIMH H TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJI MIPU PEIICHUN

reOMCTPHUICCKUX 3aaa4




MPOBEPAEMBIE HA EI'3 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOM

INPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Koxa
NpoBepPsIeMOro
TpedoOBaHUs

[IpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro
0o011ero oopazoBaHus

Brnanenne meronamu J0Ka3aTeNbCTB, aNTOPUTMAMM PELICHUS 331a4; YMEHUE (GOPMYyIHpOBaTh M ONEPHPOBATH IOHATHSIMU:
OIpezieJIeHNe, akCHoMa, TeopeMa, CIIeICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYIUPOBKH; IPUMEHSTh UX;
yMeHue (hopMyIHpoBaTh 00paTHOE U TPOTHBOIOJIOKHOE YTBEPKICHHUE, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BATH METO/T
MaTeMaTU4eCcKOl MHIYKIIMH; IPOBOIUTH J0Ka3aTelbHbIE PACCYKCHUS TP PEIICHUH 3a/1a4, OLICHUBATh JIOTUYECKYIO IPAaBUIIBHOCTD
paccyXJIeHHii; yMEHHE OTIEPHUPOBATH MOHATUSAME: MHOYKECTBO, ITOJIMHOKECTBO, ONIEPAIIH HA/I MHOXKXECTBAMH; YMEHHE UCITIOIb30BATh
TEOPETHUKO-MHOKECTBEHHBIH ammapart Jyis ONMCAaHHs PEATbHBIX IPOLIECCOB U SIBIICHUH U IIPU PELICHUH 33/1a4, B TOM YHCIIE U3 JPYTHX
y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHAMU: Tpad, CBI3HBIN Tpad, nepeBo, HUKI, rpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh

X OIIUChIBATh Fpa(1)bl Ppa3’IndYHbIMHA CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(1)bl IIpHu pCHICHHUH 3aaa4

YMeHnue onepupoBaTth MOHATUSAMU: HATypalIbHOE YUCIIO, LIEJIOE YHUCIIO, CTETIEHD C LIEJIBIM II0Ka3aTeNleM, KOPEHb HaTypaJIbHOM CTENICHH,
CTENEHb C PAl[MOHAJIbHBIM [MOKA3aTeJIeM, CTENEHb C JAEUCTBUTEIbHBIM MOKA3aTeIeM, JJOrapu(mM ducia, CUHHYC, KOCUHYC M TaHT€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK MO MOIYJIIO, PAalMOHAIBHOE YHCIIO, UPPALlMOHAIBHOE YMCIIO, MHOXECTBA HATypajbHBIX, LIETBIX,
palOHAIbHBIX, JEHCTBUTENIbHBIX 4YHCEN; YMEHHME MHCIIOJIb30BaTh IPU3HAKU JEIMMOCTH, HAaWMEHBUIMM OOIIMH JenuTenb U
HauMeHblIee o0Iee KpaTHOe, alropuT™M EBKiMaa mpu pemeHuH 3aj1ad; 3HAaKOMCTBO C Pa3IMYHBIMHU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHHS; YMEHHE BBIIOJIHATh BBIUMCICHHE 3HAYEHUN M mpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMU U Jorapudmamu,
npeoOpa3oBaHusl IpOOHO-pAllMOHANIBHBIX BBIPAKEHUI; YMEHUE ONEpUpOBATh MOHATUAMU: MOCIIEAOBATEIbHOCTh, apupMeTHIecKast
mporpeccusi, TIeoMeTpHYecKas mporpeccusi, OECKOHEYHO yObIBarolasi TIeoMeTpUYecKas Mporpeccus; yMeHHe 3a7aBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHUCIIE C MIOMOLIbI0 PEKYPPEHTHBIX (POPMYII; YMEHUE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
CONpSKEHHBIE KOMIUJIEKCHBIE YHWCIa, MOJYJb M apryMeHT KOMIUIEKCHOTO 4Yucia, (opma 3anucd KOMIUIEKCHBIX YHCel
(reoMeTpuyeckas, TpUTOHOMETpUYecKas U anreOpanyeckas); yMeTb MPOU3BOAUTH apu(pMETHUYECKHE NEHCTBUSA C KOMILICKCHBIMU
YHCJIaMU; TPUBOJUTH IPUMEPHI UCTIOIb30BaHMSI KOMIIJIEKCHBIX YHCEN; ONEPUPOBATh MOHATHAMU: MaTpuLa 2x2 u 3X3, onpenenureib

MaTpulbl, FCOMeTpI/I‘{CCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA




YMeHue omnepupoBaTh MOHATUSMM: palMOHAJIbHBIE, HWPpPALMOHANBHBIC, I[OKa3aTelbHbIEC, CTEIEHHbIE, JIOTapU(PMUUECKHE,
TPUTOHOMETPUYECKUE YPaBHEHUS U HEPABEHCTBA, WX CHUCTEMbl; YMEHHE ONEPUPOBATH MOHSATUSMU: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHUHN, HEPABEHCTB U CUCTEM;
yYMEHUE peniaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IOMOIIIbIO PA3JIMUHbBIX IPUEMOB; peIlIaTh YPABHEHH S, HEPABEHCTBA U CUCTEMBI
C MapaMmeTpoM; MPUMEHSTh ypaBHEHHS, HEPABEHCTBA, UX CHCTEMBbI Ul PEUICHHs MaTeMaTHYeCKHUX 3a/ay W 3a7ad U3 pa3iHuHbIX

o0acTeil HayKH U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (PYHKIUSA, YETHOCTh (YHKIMH, NEPUOTUYHOCTH (PYHKIUH, OrPAaHMYEHHOCTh (YHKIUH,
MOHOTOHHOCTbh (DYHKIIMH, SKCTpeMyM (PyHKIMM, HanOosblllee ¥ HaMMEHbIIee 3HaYeHUs (PYHKIUH HAa MPOMEXKYTKE, HelpepbIBHAS
¢GbyHKIMsA, acuMOTOTH rpaduka (YHKIHWH, TepBas M BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPUYCCKHA W (U3NYECKUN CMBICI
IIPOM3BO/IHOM, MepBooOpa3Hasi, ONpeaeNéHHbI HHTErpal; YMEHUE HAaXOJUTh aCUMIITOTHI Tpaduka (QyHKIMU; YMEHHE BBIYUCIATDH
MIPOU3BOIHBIE CYMMBI, TPOM3BEICHNS, YACTHOTO U KOMITO3UIIUH (DYHKIIMI, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduKy HyHKIHH;
YMEHHUE HaXOIUTh IPOM3BOJHBIC JIEMEHTAPHBIX (YHKILUI; yMEHHE HCIIOJIb30BaTh HMPOM3BOAHYIO Ui UCCIENOBaHUS (YHKLHH,
HAXO/JWUTh HAaWOOJbIINE W HAMMEHBIIME 3HA4YCeHUS (YHKUWH; CTPOUTH TpadUKHM MHOTOWIEHOB C WCIIOJIb30BAaHUEM armapara
MaTEMaTHUYECKOr0 aHaJIM3a; MPUMEHATh IPOU3BOAHYIO U1 HAXOXKIACHWS HAWIIYYIIEro PEIICHUs B INPHUKIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3ajjauyax; HaXOJWUTh IUIOMIAJM U O00BEMBI (UIYp C MOMOLIBI0 MHTETpasa; MPUBOJIUTH

IIPUMEPbI MATEMATUYECKOI0 MOAETUPOBAHUS C TIOMOIBIO U (DEepeHINaTbHBIX YPaBHEHUN

YMeHue onepupoBath NOHATUAMU: TpaduK QyHKIMH, 0OpaTHas GyHKIMS, KOMIO3ULUS QYHKIU, THHeHas QyHKIM, KBalpaTUIHAs
GyHKIUS, panuoHaiIbHAs (QYHKIMS, CTENeHHas (QYHKUMs, TpPUTOHOMETpHuYeckhe (YHKIUHU, OOpaTHbIE TPUTOHOMETPUUYECKHE
¢GbyHKIMHK, TOKa3zaTelbHass M Jorapugmuyeckas (QyHKIMM; yMEHUE CTPOUTh TpadUKU HU3YyYEHHBIX (YHKIMN, BBIIOIHATH
npeoOpa3oBanus rpagukoB (GYHKIMH, UCIIOIB30BaTh IpadUKU ISl U3YYEHUs MPOLIECCOB U 3aBUCUMOCTEH, NMPH PEeIICHUH 3a7ay U3
JPYTUX y4eOHBIX NMPEAMETOB U 3ajjad U3 pealibHOM JKHU3HM; BhIpaXKaTh (hOpMyJiIaMy 3aBUCUMOCTH MEXKy BETMYMHAMU; UCII0JIb30BATh
CBOMCTBa M TpaduKku (QYHKIUI Ui pelieHus ypaBHEHHH, HEpaBEeHCTB W 33ja4 C IapamMeTpamM; W300pakaTh Ha KOOPIWHATHOM

IIJIOCKOCTH MHOKECTBA PEICHUN YPAaBHEHUH, HEPABEHCTB U UX CHUCTEM

VMmenune peiiaTb TCKCTOBLIC 3aga4M PA3HBIX THUIIOB (B TOM YMCJIC Ha ONPOUCHTHI, JOJIH U 4aCTHU, Ha JABUKCHHUC, pa60Ty, CTOMMOCTB
TOBApPOB U YCIIYT, HAJIOTH, 3aa4U U3 obiactu YIIpaBJICHUA JIUYHBIMU U CEMEUHBIMU (I)I/IHchaMI/I); COCTAaBJIAATH BBIPAKCHUS, YPABHCHUA,
HCPaBCHCTBA U UX CUCTEMBI 110 YCJIOBUIO 3aJla4r, UCCICA0BATh INOJTYUYCHHOC PCIICHUC U OICHUBATH HpaB}IOHOHO6HOCTB PE3YIbTATOB,

YMCHHUEC MOJCTIUPOBATHL PCAJIBHBIC CUTYAallUU Ha A3BIKEC MATECMATUKH; COCTABJIATH BbIPA’KCHUA, YPABHCHH A, HCPABCHCTBA U UX CUCTCMbI




M0 YCIIOBHIO 33/1a4M, UCCJIEeI0BaTh MOCTPOECHHBIE MOJENHU C MCIOIb30BAaHUEM allliapara airedpbl, HHTEPIPETUPOBATh MOTyYCHHBIN

pe3yJspTar

YMeHue onepupoBaTh MOHATUSAMU: cpeiHee apru(MeTHIecKoe, Meuana, HauOoJbllee U HauMEHbIIIee 3HAUCHHsI, pa3Max, JUCIEpCus,
CTaHJAPTHOE OTKJIOHEHUE YHCJIOBOIO HabOpa; yMEHHE U3BJIEKaTh, HMHTEPIPETUPOBATh HHPOPMALIUIO, IPEJCTABICHHYIO B TaOIMIAX,
Ha Juarpammax, rpaukax, OTpa)Xarollyl0 CBOWCTBA PEaJbHBIX MPOLECCOB M SBJICHUH; MPEICTABIATh WH(POPMALUIO C TTOMOLIBIO
TaOJIUI] U MarpamMM; UCCIel0oBaTh CTATUCTHYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM Ipa)uuecKuX METOJOB U 3JIEKTPOHHBIX

CpeAcTB; TpadUecKy UCcCeI0BaTh COBMECTHBIE HAOIIOICHHS C IOMOIIBIO IMarpaMM pacCeuBaHMs U JIMHEHHOHN perpeccun

YMeHue onepupoBaTh MOHATUSMU: CITYYalHBIN OIBIT U CIIydaiiHOE COOBITHE, BEPOATHOCTD CIYyYaiiHOTO COOBITUS; YMEHHE BBIYUCIISATD
BEPOSITHOCTh C UCIOJIb30BAHUEM I'pahUUECKUX METOJIOB; MPUMEHATh (OPMYIIbI CIOKEHHUSI U YMHOXKEHUS BeposTHOCTEH, Gopmyiry
MOJTHOW BepOsITHOCTH, Gopmyrny bepHymmm, xkomOuHaTopHbie (HakThl U (OPMYIBI; OLEHUBATH BEPOSTHOCTH PEAJbHBIX COOBITHIA,
YMEHHE OIEPUPOBATh MOHATUAMU: CIydaiHas BEIMUYMHA, PACIIPENEICHUE BEPOATHOCTEN, MATEMAaTUYECKOE OKUAAHNE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHCHWE CIy4allHOW BEIWYMHBL, (PYHKIMU paclpelesieHUus] W IUIOTHOCTH PAaBHOMEPHOTO, IOKA3aTEeNbHOIO H
HOPMaJIbHOTO PACIPEACICHUN; YMEHUE HCIIONb30BaTh CBOMCTBA M3YyYEHHBIX PaCIpelIeIeHUN Ul PELleHUs 3a7ad; 3HaKOMCTBO C
MOHATUSIMM: 3aKOH OOJIBLIMX YHCEJN, METOAbl BBIOOPOYHBIX HCCIEIOBAaHUMN; YMEHUE NPUBOAUTH NPUMEPHI IPOSBICHUS 3aKOHA
OONBIIMX YKCed B MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEpUPOBATh MOHATHUSAMM: COUYETaHHE, NEPECTAaHOBKA, YHCIIO
COUYETaHMM, YNCIIO TepeCTaHOBOK; OMHOM HbI0TOHA; yMeHUe MPUMEHITh KOMOMHATOPHBIE (aKThl M PACCYKICHUS ISl peLICHUs 3a/1a4;

OICHUBATHb BEPOATHOCTHU PCAJIbHBIX CO6BITPII>1; COCTaBJIAITh BEPOATHOCTHYIO MOJCJIb U UHTCPIIPECTUPOBATDH HOJ'IyLIeHHHﬁ pe3yabTat

YMeHue onepupoBaTh MOHATUSMHU: TOYKA, HpsIMasi, MIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyY, BEJIMYMHA yria, MJIOCKUHI yroi,
JBYTPAHHBIN YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIINECS MPSMBIE, TApaUIEIbHOCTD U NEPIIEHAUKYJISIPHOCTD NPSAMBIX U IIJIOCKOCTEH,
YToJI MEXAY HPSIMBIMHU, YIoJl MEXIY NMPSAMOM M MIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMHM, PAacCTOSHUE OT TOYKH JO IJIOCKOCTH,
paccTosiHie MEXIY MPSIMBIMH, PACCTOSTHHE MEX/Y IIOCKOCTSIMU; YMEHHE MCIOIb30BaTh MPU PEIICHUH 33734 U3y4YeHHbIEe (PAKTHI U
TEOpEMBbI IUTAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPA; CTPOUTH MaTEMaTHYECKHE MOJIEH € IIOMOIIIBIO

TreOMCTPHUICCKUX MOHATUN U BCJIMYHWH, PCIIATh CBA3AHHBIC C HUMU NPAKTUYCCKHUEC 3a/1a4n

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMIAAL (GUTYpbl, 00bEM (UTYphl, MHOTOIPAaHHHK, MPAaBUJIbHBIH MHOTOIPaHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, mapajuiefienunes, npu3Ma, nupaMuja, Gurypa U MmoBEpXHOCTh BpALICHHS, LHWIMHAP, KOHYC, IIap, cdepa,
II0IIab c(hepbl, IUIOIAAb TOBEPXHOCTH MUPAMH/IbL, IPU3MBI, KOHYCA, IIUIUHIPA, 00bEM Ky0a, MPSIMOYTOJIBHOTO Mapasuleenumnesa,

MUpaMHJIbl, TPU3MBI, LUIUHAPA, KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUECHUs KOHYCa M LWIMHJpA, NapajuleIbHble OCH WU




OCHOBAHUIO, CEUYEHHE MIapa, IJIOCKOCTh, Kacaromascs cgepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE MHOTOTpPaHHMKA,
n300pakaTh MHOTOTPAaHHUKH, (DPUTYPHI U MOBEPXHOCTH BPAIICHUS, UX CCUYEHHS, B TOM YHCIIE C IMOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSTh CBOMCTBAa T'€OMETPUYECKUX (UTyp, CaMOCTOSATENBHO (QOPMYIUPOBATH OIpENIeiIeHHs] H3y4aeMbIX (GuUryp,
BBIJIBUTATh TUIIOTE3bI O CBOWCTBAX M MPU3HAKAX T€OMETPHUECKUX (UTYp, 0OOCHOBBIBATH MIIM ONPOBEPraTh UX; YMEHUE MPOBOIUTH

KJ'IaCCI/I(l)I/IKaI_II/IIO (l)I/Il"yp 110 Pa3JIMYHbIM IIPU3HAKaM, BBIIOJIHATD HeO6XOI[I/IMI>Ie AOIIOJIHHUTECIIBbHBIC ITIOCTPOCHUA

11

YMeHue oneprupoBaTh MOHATUSMHE: IBI)KEHHUE B TPOCTPAHCTBE, NapaJUICIbHBIN IEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MON00MS, 1MOJ00HBIE (DUTYPHI; YMEHHE paclo3HaBaTh paBHbIC U MOJOOHBIE (HUTYpHl, B TOM YHCIE B
IpUpPOJie, UCKYCCTBE, apXUTEKTYpEe; HCIOIb30BAaTh T€OMETPHUYECKHE OTHOUICHUS NPH PEIICHUU 33ad; HaAXOIUTh T'€OMETPUYCCKHE
BEJIMYMHBI (JUTMHA, YTOJ, IJIOMIAab, 00bEM) MPHU pEIIeHUH 33734 U3 APYruX y4eOHBIX MPEIMETOB M M3 PEaTbHON JKU3HU; yMEHHE
BBIYHCIIATH TEOMETPUYECKHE BETMYHMHBI (JUIMHA, YTOI, TUIOMIa b, 00BEM, IUIOMIAIb TIOBEPXHOCTH), UCIIONB3Ysl H3Y4YECHHbBIE ()OPMYJIBI 1
METO/IbI, B TOM YHCJIE: TUIOIA b TIOBEPXHOCTH MUPAMHU/IBI, TPU3MBI, KOHYCA, IIIHHPA, IIIOMaAb chepsl; 006EM Kyba, IpsIMOYTOIIBHOTO

napajurejenuIcia, mnupaMubl, IIpU3MbI, HAJIWHAPA, KOHYCA, llapa; YMCHNUC HAXOJAUTb OTHOLICHUC 00BEMOB l'IOI[O6HbIX (bHryp

12

13

YMeHue OIICPpHUPOBATH IMOHATHAMU: MTPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT, BEKTOP, KOOPAWHATBI TOYKHU, KOOPAUHATBI BEKTOpPA, CyMMa
BCKTOPOB, IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUE BEKTOpA 110 6a3Hcy, CKaJIApHOC MPOU3BCACHUEC, BEKTOPHOC IPOU3BCACHUC,
yroJj Mexay BEKTOpaMu; YMCHUC UCITIOJIB30BATh BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METOJ AJid PCIICHUA T'COMETPUUCCKHUX 3ala4 U 3aaa4

JPYTUX y4eOHBIX IPEIMETOB

YMmenue BBI6I/IpaTI:> HOI[XOI[SIIJ_[I/II\/’I METOJ JIA PCIICHHUA 3aJa4d; INOHUMAHUC 3HAYUMOCTU MATCMATHUKU B HU3YUCHUHN MPUPOAHBIX U
O6HICCTB€HHI)IX mponeccoB u ﬂBHeHHﬁ; YMCHHE PAaClIO3HABATh MPOABIICHUC 3aKOHOB MAaTCMATHUKH B UCKYCCTBC, YMCHHUEC IIPUBOAUTH

IIPUMEPBI MaTEMaTHUYECKUX OTKPBITHIM POCCUICKON M MUPOBOM MaTEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. [lpu3Haku AeIMMOCTH LEbIX Yucel
1.2 Panmonansueie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHUOTUICCKUE TPOOH
1.3 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. J{edcTBus ¢ apuMEeTHUECKUMHU KOPHSIMHU HaTYpalbHOH CTENICHN
14 Crenensb ¢ nenbM nokasareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3aTeneM. CBONHCTBA CTENEHU
15 Cunyc, KOCHHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuuHble ¥ HATYpaIbHBIE JIOTapUPMBbI
17 JlelicTBUTENbHBIE YHCIa. ApUPMETHIECKHE ONepaly C JCHCTBUTENBHBIMHA duciamMu. [IpuOnmxEHHbIC BBIYHUCICHUS, IPABUIa OKPYTJICHUS,
' IIPUKHJIKA U OLIEHKA pe3ysIbTaTa BHIYMCICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomruiekcHble yncia
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppanuoHansHble YpaBHEHHSI
2.3 Tpuronomerpuveckrne ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUYECKHE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TIorapuPpMUUECKIE HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




211

Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. ONpeaennTeNlb MaTPULIbI

3 OyHKIWH U TpaduKe

31 Oynkius, cnocods! 3ananusa Gyaknun. ['paduk Gynxuum. Bzanmuo obpatHble ¢pyHkuuu. Yétable n Heu€THbIe QyHKIUHU. [lepuonnyeckue
' byHKIAHA

3.9 OO6nacte ompeneneHUs U MHOKECTBO 3HadeHMH (pynknun. Hynu ¢ynkuuu. [TpomexxyTku 3HaKomoctostHcTBa. [IpoMexyTkn MOHOTOHHOCTH
' ¢byskuu. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. HanbombIiiee n HauMeHblliee 3HaueHne QyHKINUN Ha POMEKYTKE

3.3 Crenennas GyHKIHS ¢ HATYpaJbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEeHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, X CBOMCTBA U TpaduKH

3.6 Touku paspeiBa. AcumntoTsl rpadukoB GyHkiui. CBoiicTBa PyHKINNA, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN

3.8 Apudmernueckas u reomeTpuaeckas mporpeccuu. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana marematnueckoro ananusa

4.1 [IpousBonnas ¢pyHkuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA

49 [IpumeHeHne NpPOM3BOAHON K MCCIEI0BaHMIO (YHKIMII Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxokieHue HanOoJbIIero M HaMMEHBIIETro
' 3Ha4eHus1 QYHKLIHUU Ha OTpe3Ke

4.3 [TepBoobpaznas. MuTerpan
5 MHosecTBa 1 JIOTHKa

5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BeHHa

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Komb6unaropuka
7 CeomeTpust




7.1

@urypsl Ha IIIOCKOCTH

7.2 [IpsiMbIe ¥ MIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena v MOBEPXHOCTH BpaIeHUS

7.5 KoopauHaTsl 1 BEKTOPHI




