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INOACHUTEJIBHASA 3AIINCKA

['eomerpus siBisieTCS OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs, TaK
Kak oOecreuynBaeT BO3MOXKHOCTb H3YYEHMsI JUCIUIUIMH E€CTECTBEHHO-HAyYHOW HANpPaBIEHHOCTU U
NPEeIMETOB TyMaHUTapHOTO IUKIA. I10CKONIBKY JIoTHYecKoe MbIIUIeHHE, popMUupyeMoe pu U3y4eHHN
00y4aroImuMUCs MOHATUHHBIX OCHOB F€OMETPHUH, MIPU JOKA3aTEIBCTBE TEOPEM U MOCTPOCHUU LIETIOYKU
JIOTUYECKUX YTBEP)KIEHUIN MPH PElICHUN TeOMETPUUECKUX 3a/lady, YMEHUE BBIABUTATH U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IMPHU PEIIEHUH 3a/lad eCTECTBEHHO-HAy4yHOrO IMKJA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Lenb ocBOeHUS mporpamMmbl yueOHOTo Kypca «I'eoMeTpusi» Ha yriyOlIEHHOM ypOBHE — pa3BUTHE
UHIUBUAYAIBHBIX CIIOCOOHOCTEH OO0yYaromMXcsi MpH HM3YYEHUU TEeOMETPUM, KaK COCTaBISIOLIECH
npenMeTHoil  oOmactu  «Matemaruka W uHQOpMaTtHka» uepe3 obOecreueHue BO3MOXKHOCTHU
npUOOPETEHHUS M HCIIONIb30BaHUA 0oJiee MIyOOKUX FeOMETPHUUECKUX 3HAHUHN U IEHCTBHMA, Crien()UIHBIX
reOMETPHH, U HEOOXOIMMBIX IS YCIEHIHOTO NPO(EeCcCCHOHATBHOTO 00pa3oBaHMUs, CBSI3AHHOTO C
UCIOJIb30BaHUEM MATeMAaTUKH.

[IpropuTeTHBIMU 3aJayaMH Kypca T€OMETPHUU Ha YriyOJEHHOM YPOBHE, PACIIUPSIOUIUMH U
YCUITUBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

pacimpeHue MpeaCTaBIeHUsI O TeOMETPUM KaK YacTH MHUPOBOH KYJIbTYpbl W (HOpMHUpPOBAHHE
OCO3HAHMS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIHM MUPOM;

dbopMUpOBaHHE TIPEACTaBICHHS O MPOCTPAHCTBEHHBIX (uUrypax Kak O BaKHEHIIHUX
MaTEeMaTHYECKUX MOJIENSIX, TTO3BOJISIONINX OMUCHIBATh M U3y4YaTh Pa3HbIC SIBICHUS OKPYXKAIOIIET0 MUPA,
3HaHWE MOHATUIHHOTO anmapara 1o pasaeny «CTepeoMeTpus» yaeOHOTro Kypca FeOMEeTpHH;

(dbopmMHupoBaHUE YMEHHS BJaJeTh OCHOBHBIMHU IMOHSITHSAMHU O TMPOCTPAHCTBEHHBIX (DUTYypax W HX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyd U yMEHHE UX MPUMEHSATb, YMEHHUS JI0Ka3bIBaTh
TEOpeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUs 3a/ay;

dbopMHupoBaHHE YMEHHS pAcIO3HAaBaTh Ha 4YepTekax, MOACNSIX M B PEATbHOM MHpe
MHOTOTPaHHHKH U TeJla BPAIIeHUs, KOHCTPYUPOBATh T€OMETPUUYECKHIE MOJIEIIH;

¢dbopMHpoBaHHE TMOHMMAHHMS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IOCTPOCHUS MaTeMaTH4ECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUHU PaCcCyKICHHIA;

(dbopMHupoBaHHE YMEHUS BIIQJETh METOJIaMH JIOKA3aTEILCTB M aJITOPUTMOB PEIICHHS], YMEHUS MX
MPUMEHSTH, TIPOBOJUTD J0KA3aTEIbHBIE PACCYKIEHHUS B XOJ€ PEIICHUS CTEPEOMETPHUYECKHX 3a1ad U
3ajjad € TPAKTUYECKUM CoJepXaHueM, (OpPMHpPOBAHME TPEACTaBIEHUS O HEOOXOAMMOCTHU
JI0Ka3aTeNbCTB MPU 00OCHOBAaHMM MAaTEMaTUYECKUX YTBEPXKJIEHUI U POJIM aKCHOMATHKU B TIPOBEIEHUU
JeTyKTHBHBIX PACCYXKICHUH;

pa3BUTHE W  COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX ¥  TBOPYECKHX  CIIOCOOHOCTEH
o0yyJaroImuxcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIEI0BATENbCKUX YMEHUH, KPUTHUYHOCTH MBIIIJICHUS,
MHTEpeca K U3y4eHHUIO T€OMEeTpUH;

dbopmupoBanne GyHKIIMOHATHLHON TPAMOTHOCTH, PEIEBaHTHON T€OMETPHH: YMEHUS pacIliO3HaBaTh
MIPOSIBJICHUSI TEOMETPUYECKUX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEaTbHBIX >KU3HEHHBIX
CUTyallUsiX M TpU M3YyYEHUH JPYrHMX Y4eOHBIX TMPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJAETHPOBAHMUS pPEAJbHBIX CHUTYallMid, HCCIEeIOBaHMUA MOCTPOCHHBIX MoJeneil,
WHTEPIPETAINN TIOTYIEHHBIX PE3yIbTAaTOB.

OCHOBHBIMHU COJIEpKaTEeJIbHBIMU JIMHUSAMHU ydyeOHoro kypca «['eomerpusi» B 10-11 kmaccax
apnstoTes:  «lIpsMble W IUTIOCKOCTH B MPOCTpaHCTBE», «MHoOrorpanHukn», «Tena BpamieHus»,
«BeKTOpbI ¥ KOOPAWHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B TPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OMNEPHUPOBATH IMOHATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha yriayOonéHHoM ypoBHe oOyueHus B 10—11 kiraccax, OTHOCHTCS KO BCEM
COZIep KaTeNIbHBIM JIMHUAM y4eOHOro Kypca, a (GOpMUpOBaHHE JIOTHUECKUX YMEHHH pacripeaensercs He
TONBKO IO COACP)KATENbHBIM JIMHUSAM, HO M 10 rojxam oOydenusi. ConepxaHue oOpa3oBaHUS,



COOTBETCTBYIOIIEE NPEAMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHON pabodel MpOrpaMMBl,
pacrpesieIéHHBIM 10 T0JIaM 00y4eHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHLIMITHATIBHBIM BOIIPOCaM 00yJaronirecst 00paniaiuch HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAJICHHE TE€OMETPUYECKUMHU TMOHSATHSAMH U HABbIKAMHU IIOCJIEJOBATEIbHO M IIOCTYNATEIbHO, C
COOJIIOJICHEM TMPHUHIMUIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHMS BKIIOYaTh B OOIIYI0 CHCTEMY
TE€OMETPHUCCKUX TPEACTABICHUI oO0yJaromuxcs, pacumpss W yrioyonss e€, oOpasys HpodHbIe
MHO>KE€CTBEHHBIE CBS3H.

[lepexon k U3yd4eHHIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycnoBHs Juis  guddepeHIHanud  O0y4eHHUs, IOCTPOCHHS  WHAMBUIYAIbHBIX
00pa3oBaTEeNbHBIX MPOTPaMM, O00ECHEUNTh YIIYOJNEHHOE H3YydYeHHUE T'€OMETPHH KaK COCTaBISIOLICH
yueOHoro npeamera «MareMaTuka;

MOATOTOBUTH OOYUAIOLIUXCS K MPOIOJKEHHUIO U3YUYEHUsI MaTeMaTHKU ¢ y4éTOM BeIOOpa Oymyiieit
npodeccuu, odecrneunBas MPEEeMCTBEHHOCTh MKy OOIITUM M MPOPECCHOHATBHBIM 00Pa30BaHHUEM.

Ha usyuenue yuebHoro kypca «I'eomeTpus» Ha yriryoaéHHoM ypoBHe oTBojauTcst 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).
BosmoxHa KOppEeKTHpPOBKa OOIIET0 YKciIa YaCoB, PEKOMEHI0BAHHBIX JJIs U3YUEHUsl y4eOHOTo Kypca, ¢
y4eTOM WHIUBUIYATbHOTO MOAX0/1a 00pa30BaTEeIbHBIX OPTaHU3AlMN K YTIyOJICeHHOMY U3YYSHHIO
reOMEeTPUHU, B paMKaxX COOIOICHHUS THTHEHUYECKUX HOPMATUBOB K HEJIEIbHOM 00pa3oBaTeIbHON
Harpyske.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IpocTpaHcTBO. [loHsTHe 00
AKCHOMAaTH4YECKOM ITIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOE pacnosioKeHUE NPSAMBIX B IMPOCTPAHCTBE: IEPECEKAIOLIUECS, IapaJUleIbHbIE U
cKpeluBamomuecss npsmsle. [Ipu3Haku ckpemuBaromuxcs NpsAMbIX. llapamiensHOCTs HpSIMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE: NapajuleIbHbIC IPAMbIE B IPOCTPAHCTBE, NApauIEIbHOCTD TPEX NPSAMBIX,
napajuieIbHOCTh NMPSMOH U MI0cKocTu. [lapannenbHoe U IeHTpaIbHOE MPOSKTUPOBAHKE, H300pakeHUe
¢uryp. OCHOBHBIC CBOWCTBA MapaUIeIbHOTO MPOeKTUpoBaHus. M300paxkeHue Guryp B mapauieIbHOMI
IIPOEKIMH. YTIJbl C COHAIpPaBICHHBIMA CTOPOHAMM, YTOJ MEXKIYy IpPSAMBIMH B IIPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEW: IapajuleibHbIE IUIOCKOCTH, CBOMCTBA IapaJIICIIBHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPadJp, Mapajulelenumesl, MOCTPOCHHE
CCYCHMI.

[lepneHIUKYNAPHOCTh MPSMOW U IUIOCKOCTH: HEPIEHIUKYJISPHBIE MpsIMbIE B IPOCTPAHCTBE,
IIpsIMbIE MapaJUIe/IbHbIE U NEPIICHIUKYJIPHBIE K IUNIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH IPSIMON U
IUIOCKOCTH, TEOpeMa O MPSAMON MNEPHEeHIUKYISAPHOM IUIOCKOCTH. OpTOroHaJIbHOE MNPOEKTUPOBAHUE.
[lepneHuKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 INIOCKOCTH, PACCTOSHHME OT IPSAMOM 10
IUIOCKOCTH, TpOeKUuss (Uryppl Ha IUIOCKOCTb. IleprneHAuKyIsIpHOCTh IUIOCKOCTEH: IpHU3HaK
NIEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX NepneHIuKyspax.

VYIuBl B IPOCTPAHCTBE: YIrOJI MEXKAY IMPSAMOHN U INIOCKOCTBIO, ABYTPAHHBIN YIOJ, JUHEHHBIN Yroil
JBYTPaHHOTO yria. TpéXrpaHHbli 1 MHOTOrpaHHble yribl. CBOMCTBA IJIOCKMX YIJIOB MHOIOTPAHHOIO
yria. CBOMCTBa IJIOCKMX M JBYIPAHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHoOrorpaHHUKH

Bunbl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHsHuka. IIpusma: n-yrosnpHas npusma, npsmas u
HaKJIOHHAs TMpHU3Mbl, OOKOBasi M IOJIHAs IMOBEPXHOCTh Mpu3Mbl. [lapamienenunen, mpsiMOYroJibHbIN
napajulejienunen M ero cpoicrsa. Kpargaiilime nmyTM Ha INOBEPXHOCTH MHOTOrpaHHHKa. Teopema
Oinepa. IIpoctpanctBeHHas Teopema IIudaropa. Ilupamuaa: Nn-yrompHas mupamuia, OpaBUiIbHAs U
yceuéHHas nupaMuel. CBolicTBa pébep M OOKOBBIX I'paHeW MpaBWIbHON nupamuabl. lIpaBuibHbIE
MHOT'OTPaHHUKH: IIPABWIIbHAS IpU3Ma U NIPAaBWIIbHAS NUPaMUa, IPaBUIIbHAS TPEYroJIbHAS MUPAMUJIA U
NpaBUIIBHBIN TeTpasap, KyO. IIpeacraBienne o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOJEKa’dap U
HUKOCAdIP.

Brruucienne 51€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHanu, yriel. [lnomaas OOKOBOM
MOBEPXHOCTH M TOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAAh OCHOBAHMH, Teopema O OOKOBOI
MOBEPXHOCTU TMpsIMOM mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH W IOBEPXHOCTH IPaBHILHOU
MIApaMU/Ibl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CummeTpHs B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUH ITPaBUIIBHBIX MHOIOTPaHHUKOB. CUMMETpUS
B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHUMMETPHUS NapaJUIeNIeNNIe d, CUMMETpPUs MPaBUIBHBIX IPU3M,
CUMMETpHS IPABWIBHOM MUPaMU/IbIL.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOPBl. PaBEHCTBO BEKTOPOB.
JIeNCTBUA ¢ BEKTOPAMMU: CIIOKEHHE U BBIYMUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha umuciio. CBOWCTBA cI0KeHUs1 BEKTOpoB. CBOWCTBa YMHOKEHHUS BEKTOpa Ha uucio. [lonsaTue
KOMIUIaHAapHbIE BEKTOpbI. IIpu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBmio mapamnenenunena.
Teopema 0 pasnoxeHMM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTOpaM. [IpsmoyronsHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunartel BekTopa. CBs3p MEXIy KOOpIMHAaTaMH BEKTOpa M
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKkTopaMu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.



11 KJIACC

Tena BpaleHus

[ToHsTHS: MIMHIPUYECKAs! TOBEPXHOCTh, KOHUYECKAasi IOBEPXHOCTh, CPpepruecKas MOBEPXHOCTD,
oOpa3yromue mnoBepxHocTeil. Tema BpallleHus: UWIMHIpP, KOHYC, yCEUEHHBIH KOHYC, cdepa, miap.
B3aumHuoe pacnosnoxenue chepbl U IIIOCKOCTH, KacaTreiabHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha TUIOCKOCTH. Pa3BépTka nunuaapa u konyca. CuMmMeTrpust cepsl U mapa.

O6béM. OcHOBHBIE CBOiicTBAa 00BEMOB Tei. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napajuiefienuneaa u cueAcTsus u3 He€. OObEM MPSAMOI M HAKJIOHHOM MPU3MBI, IMIIMHIPA, TUPAMHUIBI U
KoHyca. O0BEM mapa U mapoBOro CETMEHTA.

KoMOuHammu Ten BpamieHUs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BOUCaHHAs B IMWJIWHAP, OMHCAHHAS
oxono nunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocTeio. Kacanue mapa u cepbl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO cdepsl, chephl, BIUCAHHON B MHOTOTPAaHHHUK WJIHM TEJO
BpaIllCHUS.

[Tnomank TOBEPXHOCTH WWIMHIpPA, KOHYyca, IUomanb cdepbl u e€¢ dacreil. [lomodue B
npoctpanctBe. OTHoleHUE 00BEMOB, IUIOIael MoBepxHOCTel MonoOHbIX (uryp. I[IpeobpazoBanue
nono6usi, romoTeTHs. Perienne 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne cedeHHMii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEUCHUsS IMIMHApA (MapauiebHO U
MIEPIICHIUKYJIIPHO OCH), CEUYCHUS KOHYyca (TIapauieIbHbIe OCHOBAHHIO U MIPOXOISAIINE YepPe3 BEPIINHY),
CeUeHHs Il1apa, METOJIbI MOCTPOCHHS CEYCHHI: METOJ CIIEJIOB, METOJ] BHYTPEHHETO MPOCKTHUPOBAHMUS,
METO/]I IEpeHOCca CeKYIIeH MIOCKOCTH.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Ormeparuii HajJ BEKTOpamMH. BEKTOpHOE YMHOXXCHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOXeHHS. [IpsMoyrombHas cucTeMa KOOpAMHAT B MPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnmokenue BekTopa mo ©6aszucy. KoopauHaTHO-BEKTOPHBIH METOA TMpHU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.

JIBH:KeHNsI B TPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OToOpakenus. J[BwkeHuss u paBeHCTBO ¢uryp. OOmme cBOICTBa
IBUKEHWH. Bubpl NBIWKEHUN: MapaisieNbHbIl TMEpPeHoC, IEHTpadbHas CHUMMETpPHs, 3epKajbHas
CUMMETpPHS, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nmogobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh TPAKAAHCKON MO3UIUN OOYUAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro O0O0IlecTBa, MpEACTaBICHHE O MaTeMAaTUYECKUX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, MPOIEAyp Ipa)JaaHCKoro oOuiecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMEHHE B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B COOTBETCTBHUU C WX (DYHKIHUAMU U
Ha3HA4YCHHEM;

2) naTpUOTHYECKOEe BOCTIUTAHME:

c(OPMUPOBAHHOCTh POCCUICKOM TpakIaHCKONH HWACHTUYHOCTH, YBAXKEHHUS K IMPOLUIOMY H
HACTOSIIEMY POCCUUCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSIM POCCUHUCKHUX
MAaTEeMaTUKOB M POCCUHCKOM MAaTeMaTUYECKOM IIKOJIbI, MCIIOJb30BAHUE ITUX JOCTUKEHHUU B JAPYIHX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEW POCCHUHCKOro Hapojaa, c(HOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHHUS, dTUYECKOr0 TOBEJACHHS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUM HAyKH U
JeSTeNbHOCThIO YIYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETHKY MaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3aJa4, pEIICHHUHA, PACCYXICHHA, BOCIPHUUMYMBOCTh K MATEMATHYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMAaTUYECKHWE 3HAHHUA B HMHTEpPEcax 3J0pPOBOTO U
Oe3omacHoro obpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE MHTaHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas (u3nueckas aKTUBHOCTH), (PU3NYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX COPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HAHHE IIEHHOCTU TPYAOIIOOUs, WHTEPEC K Pa3IHu4HbIM cdepam
MpoPECCHOHAIBHON  JCSATEIHPHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HaHHBIA BHIOOp Oynymiel mpodeccur W pearn30BHIBATH COOCTBEHHBIC YKU3HEHHBIC
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTUYECKOMY OOpa3oOBaHUI0O M CaMOOOPAa30BAHHIO Ha
MPOTSDKCHUM BCEH JKWU3HHM, TOTOBHOCTh K AKTHBHOMY YYAacCTHIO B PEIICHWHM TMPAKTHYECKUX 3aad
MaTeMaTU4eCKOW HaNpaBIEeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIbTYpPhI, TOHUMAHUE BIUSHUS COITUATbHO-9KOHOMHYECKHIX
MIPOLIECCOB HAa COCTOSHME TNPUPOJHOW W COLMANbHOW Cpelbl, OCO3HAHHE TIJI00aJIbHOTO XapakTepa
AKOJIOTUYECKHUX MPOOJIeM, OpUEHTAIMS Ha TPUMEHEHHUE MaTeMaTUUeCKIX 3HAHWM /TS PeIIeHUs 3a71a9 B
00JacTu OKPYXAroMIeH Cpebl, MIaHUPOBAHUE MOCTYMKOB U OIIEHKH MX BO3MOXKHBIX MOCIEICTBUHN IS
OKpY>Kalolllel cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOLIECTBEHHOW NpPaKTHKH, OHUMAaHHE MAaTEMaTHYeCKOW HAayKH Kak c(epbl 4YeloBeYeCKOU
NEeSTEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTU JUISl Pa3BUTHS I[UBUIIM3ALIMM, OBIAJCHUE SI3BIKOM
MaTe€MaTUKU U MaTEMaTUYECKON KyJIbTYpOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTh HHANBUIYAJIbHO U B IPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBePcAIbHbIE YUeOHbIe JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITH M XapaKTepU30BaTh CYHICCTBEHHBbIE NMPHU3HAKM MATEMAaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHONIICHUHA MEXAYy TOHATUAMHU, (HOPMYIHUPOBATH ONPENCICHHUS TOHSATHH, YCTaHABIIUBATH
CYIICCTBCHHBIH TPH3HAK KIACCU(PUKAIMK, OCHOBAHHS JJsi OOOOIICHWS W CpaBHEHUS, KPUTCPHH
MIPOBOAMMOI0 aHAJIN3a;

BOCIPUHUMATH, (QOPMYIUPOBaTH U MpPeoOpa3oBbBIBATH CYKICHUS: YTBEpPAUTEIbHBIE U
OTpHULIATENbHbIE, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;

BBISIBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUHs B (paKTaX, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKIEHUSX, NpeiaraTh KPUTEPUHM J[UIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX UM HWHAYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MIPOBOAUTH CaMOCTOSITEIbHO JO0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHHH (MpsiMble U OT
MIPOTUBHOTO0), BBICTpaMBaTh apryMEHTAlLUIO, MPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BEIOMpATh CIOCOO perieHus ydeOHOW 3amadd (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue J1elcTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIILCKUA HMHCTPYMEHT TIO3HaHUS, (POpMyIUpoBaTh
BOIPOCHI, (PUKCUPYIOIIHE TIPOTUBOPEUHE, MPOOIeMy, YCTAaHABIUBATh KCKOMOE U JJaHHOE, (POpMHUpPOBATH
TUIIOTE3Y, apT'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAaHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECcCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTamMu, SIBJICHUSIMHU, TTPOIIECCAMH;

CaMOCTOATENbHO (OPMYIUPOBaTh O0O0OIIEHNWS W BBIBOABI MO pe3yjibTaTaM MPOBEIEHHOTO
HaOIO/IEHUsI, HWCCIEOBAHMs, OLIEHWBATh JOCTOBEPHOCTh IMOJNIYUEHHBIX pPE3yIbTAaTOB, BBIBOJOB U
0000I1IeHHI;

MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TaK)KE BBIIBUTATH MPEATONOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISBJIATH JeDUINUTH WH(OPMALMU, MAHHBIX, HEOOXOIAMMBIX [UJIs OTBETAa HAa BONPOC M JUIS
pereHus 3a1a4Hu;

BBIOMPATh WH(POPMAIIHIO U3 UCTOUYHUKOB PA3IUIHBIX TUIIOB, AaHAJIM3UPOBATh, CUCTEMATU3HUPOBATh
Y MHTEPIPETUPOBATh NH(DOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

CTPYKTYypUpOBaTh HH(OPMAINIO, TMPEACTaBIATh €€ B PasNUYHBIX (PopMax, HILTIOCTPHUPOBATH
rpaduyecku;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIHH IT0 CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YueOHbI€ 1eiicCTBUSA

Oo01menue:

BOCIIpUHUMATh U q)OpMy.]'IHpOBaTB CYXKACHUA B COOTBETCTBHUH C YCIIOBUAMH U LCIISIMU O6HI€HI/I5I,
SICHO, TOYHO, I'PaMOTHO BbLIPAXKATH CBOI TOYKY 3pCHUA B YCTHBIX W IMHCBMCHHBIX TCKCTAaX, HAaBAThb
MIOSICHEHHUs 10 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh ITOJIYYCHHBIN pe3yibTarT;

B X07I¢ OOCYXKJIEHHUS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBbI, MPOOJIEMBI, PelIaeMoin
3a/layM, BBICKA3bIBATh HJIEU, HAIICJICHHbIE HA MOWCK pEIIEHUs, COMOCTAaBISATh CBOM CYXACHHS C



CYXJIEHUSMU JPYruX YYacTHHUKOB JHaiora, OOHapyXHBaThb pa3iMuue U CXOACTBO TO3HIMHA, B
KOPPEKTHOH opMe GopMyTupOoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YNbTaThl pEUICHUs 3a7aud, OSKCIEPUMEHTa, MCCIEIOBaHUs, TMPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3a/Jay Mpe3eHTalMu M OCOOEHHOCTEH
ayTUTOPHUH.

Pery/isiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE /IeiicCTBUS

Camoopranuszaums:

COCTaBJIATH IUIaH, AITOPUTM PEILLIEHUS 3a]]aui, BEIOUpATh CIOCO0 pelIeHus ¢ yUETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C
y4€TOM HOBOH HH(pOpMAITHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEJIbHON peduieKCMH KaK OCO3HAHMUS COBEpIIAEMBbIX ACUCTBUNA U
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YJIbTaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTHIeCKOU 3a1a4H;

MpEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TIpU pPEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHUBBl B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, NAHHBIX, HAWICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYTHOCTCH;

OIICHUBATh COOTBETCTBHUE pE3yJbTaTa LETU U YCIOBHUSIM, OOBSICHATh MPUYUHBI TOCTUXKECHUS WIH
HEJOCTHIKCHUSI PEe3y/bTaTOB JESTENbHOCTH, HAaXOJIUTh OIIMOKY, NaBaTh OIEHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh Y UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHIHOW ¥ MHIUBUAYaTIbHON padOTHI TP PELICHUN
y4eOHBIX 3a/la4, MPUHUMATh 1€ COBMECTHOM JEATENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensTh BHABI pabOT, IOTOBapUBATHCS, OOCYXKIaTh MPOIECC U pPe3yabTaT paboThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboTsl (00CYyX ACHUS, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBI)
W WHBIC), BBIOJHATH CBOIO YacTh pabOThl W KOOPAMHUPOBATH CBOW JIEUCTBHS C JIPYTMMU YJI€HAMHU
KOMaH/Ibl, OIICHHBATh KAYECTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJBTATHBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHM TOHSATHSMU CTEPEOMETPUM IPH PELICHWH 3aJad U
MIPOBE/ICHUU MaTEMATUIECKUX PACCYKIICHHIH;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX NPHU PEIICHHUH T'€OMETPUYECKHX
3amay;

e KJjaccu(UIUPOBATh B3aMMHOE pAaclOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATHSAMM, CBS3aHHBIMH C YIJAMH B IPOCTPAHCTBE: MEXKAY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOHN U IJIOCKOCTHIO;

e CBOOOJIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMU C MHOTOT'paHHUKAMH;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MIpH3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN TTapajiesenuIe, Ky0);

e KJaccu(UIUPOBATh MHOTOIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCHU(PHUKAIINH;

e CcBOOOJHO ONEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C CEYCHHEM MHOTOTPaHHUKOB IIOCKOCTBIO;

® BBINOJHATH MapajuleibHOE, IEHTPAJbHOE M OPTOrOHAIBHOE NPOEKTHpOBaHUE (uryp Ha
IUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha IMIIOCKOCTH;



CTPOUTH CCUCHUS MHOT'OT'PAHHHUKOB PA3JIMYHBIMU MCTOJaMU, BLIITIOJHATH (BI:IHOCHBIC) IIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY;

BBIYHCIIATH IJIOLIAJAN IIOBEPXHOCTEN MHOTOTpaHHUKOB (TIpHU3Ma, MMpaMUAa), FEOMETPUUECKUX
TeJ C MPUMEHEHUEM (GopMyIT;

CBOOOJTHO OIEPHUPOBATH TMOHSATHSIMH: CUMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (QUTYPHI,

CBOOOJTHO OIEPHPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJMHATAM B
MPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJI BEKTOPAMH,

pemaTrh 3aJauyd  Ha  JIOKA3aTeNCTBO MAaTEMAaTHYECKMX OTHONICHWH W  HaxOXJICHHUE
TCOMETPHYUCCKUX BEIWYHMH, MPUMEHSSI U3BECTHBIC METOBI MPHU PEIICHUH MaTeMaTHYECKUX
3aa4 IMOBBINICHHOT'O U BBICOKOI'O YPOBHS CIIOKHOCTH,

NPUMEHSTh TPOCTEHIIME TPOTPaMMHBIC CPEICTBA M DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUN CTePEOMETPHUSCKUX 3a/1ad;

U3BJICKaTh, MPEOOPa30BBIBATE M HHTEPIPETUPOBATH HH(GOPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DPUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMCHATL IOJTYYCHHBIC 3HAHWA Ha IIPAKTHKE: CPaBHUBATL M aAHAJIM3UPOBATHL PCAJIbHBIC
CUTyalluu, MPUMCHATb M3YUYCHHBIC IMOHATHA B IMPOLECCEC IMOUCKA PCUHICHUA MATCMATHYCCKHU
cOpMYJIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh peAbHbIC CUTYAIlMH Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJICH C MCIIOJIb30BAHUEM I'€OMETPHUYCCKUX MOHATUH M TEOPEM,
anmapara anreOppl, pemarh MPaKTUYECKHE 3a/Jadd, CBS3aHHBIE C  HAXOXKICHHEM
TrCOMCTPHUICCKUX BCINYHH,

HMCTh MPCACTABJICHUA 00 OCHOBHBIX JTamax Pa3sBUTHA T'COMECTPUH KaK COCTAaBHOM 4YacTu
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBaTH MOHATHUSMH, CBS3aHHBIMH C IIHJIUHIPHYECKOW, KOHUYECKOH U
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHUS;

OTIEpPUPOBATH TOHATHIMH, CBI3aHHBIMH C TEJIAMHU BPALICHUS: [IMIMHAPOM, KOHYCOM, cpepoii u
1apOM;

pacrio3HaBaTh Tella BpalleHus (LWIMHAP, KOHYC, cdepa M map) U OOBACHATH CHOCOOBI
MOJTyYEeHHUs TeJl BPALICHHUS;

KJ1accu(UIMPOBaTh B3aUMHOE PACHONIOXKEHHE CHEPBI U TNIOCKOCTH;

BBIUUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS, OOBbEMBI U TUIOIIAIH
MOBEPXHOCTEH MHOTOI'PAaHHMKOB M TeJ BpAIIEHUS, T€OMETPUUYECKHX Tell ¢ MPUMEHEHHEM
(opmyu;

CBOOOJHO ONEpPUPOBATh MOHATUSMH, CBSI3aHHBIMM C KOMOMHAIMSIMM Tl BpAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BITUCAHHBIN B cepy W OMHCAHHBIA OKOJO cdepbl, chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHS,

BBIYUCIIATH COOTHOIIEHHS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH 1 00BEMaMHU TIOJJOOHBIX TEIT;
n300pakaTh M3ydaeMble (UTYpbI, BBHIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXH M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;
W3BIIEKaTh, MHTEPIPETUPOBATh W MPEOOpa30OBBIBATh WH(POPMAIMIO O TPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOO/IHO OTIEPHUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIlMH HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapPTOBOM CHCTEME KOOPAMHAT;



pelarb reoOMEeTPUUECKUE 3a1a4l Ha BBIYMCIECHUE YIVIOB MEXIY NPSAMBIMH U IIOCKOCTSMH,
BBIYHCJIICHUE PACCTOSHMM OT TOYKM [0 IUIOCKOCTH, B LIE€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOI'O METO/IA IIPU PEILICHNUH;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH, CBA3AHHBIMU C JBW)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBUKCHUH;

BBINOJIHATh M300paK€HUS] MHOTOIPAaHHUKOB U TeJl BPAIEHUs MPH HapajljebHOM IepeHoce,
LIEHTPAJIbHOM CUMMETPUM, 3€pPKaJbHOM CUMMETpPUHM, IIPM IIOBOPOTE BOKPYI IIPSIMOM,
peoOpa3oBaHus MOI00HS;

CTPOUTb CEYEHHUS MHOIOTPAHHHUKOB M TEJ BPALLEHUS: CEUEHMs LWIMHIApa (MapajienbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHUsI KOHYyca (IapajuleJbHblE OCHOBAHHUIO U MPOXOASIIUE YEPE3
BEpPILUUHY), CEYEHU 11apa;

HCIIOJIB30BAaTh METOABI IOCTPOCHHUS CEUYECHHUWM: METOJ CJIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

JTIOKa3bIBATh T€OMETPUUECKUE YTBEPKIACHUS;

OPUMEHSATh  TeoMeTpuueckne  (akThl Il PEHICHUST  CTEPEOMETPUYECKHX  3a/ad,
IIPEAIIOJIAraloIMX HECKOJIBKO IIaroB PELICHHUs, €CIIU YCIOBMs IPUMEHEHHUS 3a/1aHbl B IBHOU U
HEsSIBHOU (opme;

pemate 3aJa4d  Ha  JI0Ka3aTeIbCTBO MAaTEMAaTHMYECKUX OTHOLIEHWH M HAXOXACHUE
FE€OMETPUUYECKUX BEJIMYUH;

IIPUMEHSTh IIPOIPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CUCTEMBI IIpU
pEeLIeHU CTEPEOMETPUIECKUX 3a/1aY;

IIPUMEHSTh IIOJYYCHHbBIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBAThb U OLEHUBATh
peanbHble CUTYallMM, IPHUMEHSATh W3y4YEHHBIC IIOHATHUSA, TEOPEMBI, CBOWCTBA B IpPOLECCE
MOMCKA PEIIEHUs] MaTeMaTH4eCKU CPOpPMYIUPOBAHHON MpoOIEMbl, MOJEINPOBATh peabHbIE
CUTyallUM HA A3BIKE T€OMETPHUH, MCCIEN0BATH ITOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM
reOMETPUUECKUX TMOHATHHA M TeopeM, ammapara aareOpbl, peliaTh MPaKTUYECKHe 3a/lauH,
CBA3aHHBIE C HAXO0K/ICHHUEM I'€OMETPUYECKUX BEJIIMYNH;

UMETh TPEJCTaBIEHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUU KaK COCTAaBHOW YacTu
(GbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 23 1 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
5 BzaumHoe pacrnonoxxeHue npsiMbix B 5 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
[lepneHuKyISIPHOCTD MPSAMBIX U Bbu6mmoteka [JOK
4 . 25
IUIOCKOCTEH B ITPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
5 16 1
¥/ TIBI H PACCTORHI https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
6 M 7 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
7 B 12
CITOPEL B HPOCTPAHCTBe https://m.edsoo.ru/1c209e37
3 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 1 bubnnorexa [JOK
3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

11 KIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI

pecypchl

bubmuorexa [JOK
1 AHATHTIHECKAS [EOMETPH 15 1 https://m.edso0.ru/1c209e37

) [ToBTOpenue, o6o0IICHNE U 15 1 bubmmoreka [IOK
CHUCTEMATH3AIMs 3HAHHMH https://m.edso00.ru/1c209e37

N bubmuorexa [JOK
3 O0bEm MHoOrOrpaiiKica 17 1 https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
4 Tena ppameris 24 1 https://m.edsoo.ru/1c209e37

5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1 bubnuotexa [JOK
KPYTJIBIX TEJ https://m.edso0.ru/1c209e37

6 I —— 5 bubmuorexa [JOK
https://m.edso0.ru/1c209e37

7 [ToBTOpEeHue, 06001mEeHNE U 17 1 bubnnorexka [JOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edso0.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOIT'PAMME



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

HNOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
Kouun4yecTBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema ypoka Kourpouabusie IIpakruueckue Aata oOpa3oBaTe/ibHbIE
Bcero H3Yy4YeHHUs
padoThI padoThI pecypchbl
OcHoBHbIe MpaBuiia H300pakeHUs
1 Ha PUCYHKE IJIOCKOCTH, 1 Bu6moreka 1JOK
napaIeIbHBIX NPSMbIX https://m.edsoo.ru/aecc77cd
(OTpe3KOB), CepeIMHBI OTPE3Ka
Ioustus CTCPCOMCTPHU: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
5 OcHoBHbIE NpaBuiia H300paskeHUs 1 Bu6muorexka LIOK
Ha pUCYHKE INIOCKOCTH, https://m.edsoo.ru/2d8a9c99
MapauieNbHbIX IPSIMbIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHs: nepecekaronecs
3 MIJIOCKOCTH, TEPECEKArOITNECS 1 Bu6mmorexa 1JOK
IpAMas ¥ MJIOCKOCTh; https://m.edsoo.ru/db685e73
MOJIYITPOCTPAHCTBO
[TonsaTHA: nepecekarommecs
4 MIJIOCKOCTH, TEPECEKArOITUECs 1 Bu6mmorexa 1JOK
IpAMas ¥ MJIO0CKOCTh; https://m.edsoo.ru/a63959ed
MOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
5 MIPOCTEUIINX TPOCTPAHCTBEHHBIX 1 bu6mmotexa 1TOK
(uryp, HecymeCTBYOLNX https://m.edso0.ru/b30dff38
00BEKTOB
MHororpaHHuKH, U300paKeHUE
6 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1

(buryp, HECYIIECTBYIOIIHNX

bu6mmorexa 1HOK
https://m.edsoo.ru/3d8ffd32
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00BEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

bubmnorexa I1{OK
https://m.edsoo.ru/0cc5céfe

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

bu6nmmorexka 1IOK
https://m.edsoo.ru/239c8cb4

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cienctBus u3 HuX. CrocoOsl

3a/1aHMs IPSIMBIX U TUIOCKOCTEH B 1
npoctpanctBe. O603HauEHUS

MPSIMBIX U IJIOCKOCTEHN

bu6nmmorexka 1{OK
https://m.edsoo.ru/65c6b106

10

11

12

N300pakeHne ceueHuil mupaMupl,

KyOa ¥ MPU3MBbI, KOTOpPbIC

MPOXOJAT Yepe3 ux peodpa.

N3o0pakeHune nepeceyeHus 1
MOJTYYCHHBIX TUIOCKOCTEH.

PackpammBanne nocTpoOeHHBIX

CEUCHHI Pa3HBIMH [IBETAMH

N300pakeHne cedeHuil nmupaMupl,

Ky0a ¥ IpU3MBbl, KOTOpBIE

IIPOXOAAT yepe3 Ux peodpa.

N3o0pakenune nepeceueHus 1
ITOJIYYEHHBIX MJIOCKOCTEM.

PaCKpaHII/IBaHI/Ie MMOCTPOCHHBIX

CeYeHUM Pa3sHbIMH IBETAMU

N300pakeHne ceueHuil mupaMupl,

Ky0a U IPU3MbI, KOTOpbIE

MIPOXOAT uepe3 ux peéopa.

N3obpakenue nepeceueHust 1
ITOJIYYEHHBIX ITJIOCKOCTEM.

PackpammBanue NoCTpOSHHbIX

CeUeHHH pa3HBIMH LIBETAMH

bubmnorexa 1IOK
https://m.edsoo.ru/258fc245

bubmmorexa 1IOK
https://m.edsoo.ru/1a2520f6

bubnuorexa 1JOK
https://m.edso0.ru/93ad36b3

13

N3o0paxkeHne ceueHnit MupaMuIbl, 1



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
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Ky0a U pU3MBI, KOTOpbIE
MPOXOJIAT Yepe3 ux peéopa.
N300paxkenune nepecedeHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBanne mocTpoeHHBIX
CEYCHUH pa3HbIMHU IIBETAMH

Mertoa cnes0B it TOCTPOSHUS

bu6nmmorexka 1IOK
https://m.edsoo.ru/ee1d19b9

bubnuorexa 1{OK

e CeueHUH https://m.eds00.ru/9f4071b9
MeTon crefoB Uil TOCTPOCHHUS

15 ceyeHuil. CBOMCTBA MepeceyeHnit Bubmiorexa LIOK
IPAMBIX U TIOCKOCTEH https://m.edsoo.ru/fe733862
Mertop cieoB Uit HOCTPOCHHS

16 ceyeHuil. CBOMCTBA MepeceyeHnit Bubmorexa HIOK
IPAMBIX U TUIOCKOCTEH https://m.edsoo.ru/2935a9a0
[TocTpoeHune ceuenuii B mupamMue,

17 KyOe 110 TpéM ToukaM Ha péOpax. Bu6mnuorexa LIOK
CosnaHne BBIHOCHBIX YepTexeii n https://m.edsoo.ru/2e18f255
3aIlUCh 1IAroB MOCTPOEHUS
[ToctpoeHue ceueHuii B mupamue, bubnmnoreka [TOK

18 KyOe 1mo TpéM Toukam Ha pEopax. https://m.edsoo.ru/e504d656
Co3nanne BRIHOCHBIX YePTEXKEH U
3aIlMCh 1IAroB MOCTPOEHUS
[TocTpoeHune ceuenuii B mupamMue,

19 KyOe 1o TpéM ToukaM Ha pEOpax. Bu6muorexa LIOK
Cos/1anne BBIHOCHBIX HepTexKeH 1 https://m.edsoo.ru/4a28dc02
3aITUCh IAroB MOCTPOCHUS
ITocTpoeHue ceueHuit B mupamuie,

20 KyOe 1o TpéM ToukaM Ha pEOpax. Bu6muorexa LIOK
Cosnanne BEIHOCHBIX YepTexKeH 1 https://m.edsoo.ru/1d434d0f
3aITUCh MAroB MOCTPOCHUS

21 IToBTOpEHME INIAHUMETPUU:

Teopema 0 TpONOPLHOHAIBHBIX

but6mmorexa 1JOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f

orpeskax. [logobue
TPEyroJIbHUKOB

https://m.edsoo.ru/ec26fe5d

22

[ToBTOpEHME MIAHUMETPUU:

Teopema Menenas. Pacuersl B
CCUCHUAX HA BBIHOCHBIX YCPTCIKAX.
Hcropus pa3BUTHA INIAHUMETPUU U

CTepPEOMETPUU

bubmnorexa 1IOK
https://m.edsoo.ru/9a0a9e56

23

24

25

Kontposbhas pabota "AKCHOMBI

crepeomerpun. Ceuenus"

Bzaumnuoe PACIIOJIOKCHUC ITPAMBIX

B IIPOCTPAHCTBCE.
CerH_II/IBaIOH_[I/IeCH IIpAMBIC.
HpI/ISHaKI/I CKPCIIUBAOIIUXCs

npsaMbIX. [lapamiensHble IpsIMbIE B

IIPOCTPAHCTBE

TeopeMa 0 CyHI€CTBOBAHUU U
CIANHCTBCHHOCTHU HpHMOﬁ

NapajuleJIbHON JaHHOU IIPSIMO,

MIPOXOAAIIEH Yepe3 TOUKY

IIPOCTPAHCTBA U HE JIeXKAIIEH Ha

JTAHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIbHBIX
MPSIMBIX IJTOCKOCTBIO

bubnnorexka 1{OK
https://m.edsoo.ru/0ac11c95

bubnuorexa 1JOK
https://m.edsoo.ru/ba545966

26

[TapamrenbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeaTbHbIX

npsMbIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

bu6nuorexa 1JOK
https://m.edsoo.ru/f85bfc46

27

[TapannenpsHOE IPOEKTUPOBAHUE.

OCHOBHBIE CBOWCTBA

MapauIeTbHOTO MPOESKTUPOBAHMSL.
N306paxenue pa3HbIx Guryp B

NapaJuIeIbHOMN IPOEKINH

bu6mmorexa 1HOK
https://m.edso0.ru/79165d15



https://m.edsoo.ru/ec26fe5d
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28

[lenTpanbHas npoeKkuus. YToiui ¢
COHAIIPaBJIICHHBIMU CTOPOHAMM.
VYron Mexay npsMbIMU

but6mmoreka 1JOK
https://m.edso0.ru/635c5087

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

bu6nmmorexka 1IOK
https://m.edsoo.ru/bd3745f8

30

[ToHsiTHSA: MapanaeabHOCTh MPSIMOI
U IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napayienbHOCTH NPSAMON
u iockocTy. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH

bubmuorexa 1IOK
https://m.edsoo.ru/7d18834b

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C [1APAJLIEIBbHOCTBIO
MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

bubnnorexka 1{OK
https://m.edso0.ru/33c477d3

32

[Toctpoenue ceuenus,
MPOXOISIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTEkKe U
MapaJIEBbHOIO IPYTrOM MPSMOiA.
Pacuér orHOMmEHMI

bubmmorexa 1HOK
https://m.edsoo.ru/66fefadd

33

[TapannensHas npoekuus,
IMPUMEHCHUC IJId TOCTPOCHUA
cedeHuit KyOa u mapasuienenunea.
CaoiicTBa napajuiesenumneaa u
MIPU3MBI

but6morexka 1{OK
https://m.edso0.ru/abb7b8e3

34

[TapannenpHbIE MIITOCKOCTH.
[Tpu3Haku mapamienbHOCTH ABYX
IJTOCKOCTEM

bubnuorexa IJOK
https://m.edsoo.ru/dbee22bc

35

Teopema 0 mapajIeIbHOCTH U



https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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https://m.edsoo.ru/33c477d3
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€MHCTBEHHOCTH IIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TAaHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

bubnuorexa 1JOK
https://m.edsoo.ru/6b61b2b4

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 0 MapajuIeIbHOCTH

36 [PSIMBIX TIEPECEUCHUS TIPH bubnmorexa LOK
TepeCeYEHIH /IBYX TIAPAIICTbHBIX https://m.edsoo.ru/5fa0b3ce
IJIOCKOCTEH TpeThe
CaolicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
HapajuIeNIbHbIX PSIMBIX, Bubmiorexa [HOK

37 3AKITIOUSHHBIX MEAKTY https://m.edsoo.ru/c7c777ed
IIapaJuIeIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEYEHUH NIPSMOM C ABYMs
I1apaJuIeIbHBIMU IIJIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Bbu6morexa 1JOK
Ha TJIOCKOCTH https://m.edsoo.ru/ec3e2da3

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U IPSIMOYTOJILHOTO Bbu6morexa 1JOK
Hapajienenumnena https://m.edsoo.ru/ba75dc57
Brruncnenue IMH OTPE3KOB B

41 KyOe U MpsIMOYTOJIbHOM Bubmmorexa LIOK
MapaiTeNenHmee https://m.edsoo.ru/e4972cdc
IlepnieH IUKyYIAPHOCTD NPSIMOU U

42 miockocty. [Ipusnak Bu6moreka [JOK
HEPHCHIUKYIPHOCTH MPAMOH 1 https://m.edsoo.ru/52188a7d
MJI0CKOCTH

43 IlepnieH IUKyYIAPHOCTD NPAMOU U

rockocty. [IpuzHak

bu6nuorexa 1JOK



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
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MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJI0OCKOCTH

https://m.edso00.ru/9f246736

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOY,

bubnuorexa 1{OK

44 MPOXOSIIECH Yepe3 TOUKY
MPOCTPAHCTBA 1 https://m.edsoo.ru/5b971ef3
MEePIEHIUKYISIPHON K IJTIOCKOCTH
45 [1nockocT U NepreH UKy pHBIC bubmmoreka [TOK
UM HPSMbIC B MHOTOTpaHHUKAX https://m.edsoo.ru/2d24e873
16 [limockocTH M IEpIIEHANKYJISIPHBIE bubnuorexa 1{OK
UM IIPAMBIC B MHOTOTpaHHMKAX https://m.edsoo.ru/b4ad63ad
[lepnenauKynsip U HaKJIOHHAS.
47 [TocTpoenue neprneHuKynsapa u3 Bubmorexa HOK
TOUKH Ha IPAMYIO https://m.edsoo.ru/8a7be683
[lepneHuKyIsp U HAKJIOHHAS.
48 [TocTpoenue nepneHIuKyIIsIpa U3 Bubmorexa HIOK
TOUKH Ha IPAMYIO https://m.edsoo.ru/fblcd0as
49 Teopema o TpEX neprneHAnKyIIpax Bubmmnoreka [JOK
(mpsimast u oOpaTHasi) https://m.edsoo0.ru/074c8865
50 Teopema 0 TpEX NMepreHAUKYIIpax bu6nuorexa 1JOK
(psimMasi 1 0bpatHas) https://m.edsoo.ru/a0fdd5bf
51 Yron Mexay CKpeIHBarOIUMHUACSA bubnmnoreka [TOK
TPSMBIMH https://m.edsoo.ru/b9e777d9
[Touck nepreH MKy pHBIX
52 MPSIMBIX C IOMOIIBIO bubmmotexa HOK
MepIeHTMKYIAPHBIX MIOCKOCTEH https://m.edsoo.ru/6cdbecef
53 OpToroHaibHOE IPOSKTUPOBAHUE bubmorexa LIOK
https://m.edsoo.ru/37d84157
[Toctpoenue ceuenuii kyoa,
54 MIPU3MBI, TPaBUILHON MUPAMHU/IBI C

MOMOIIBI0 OPTOTOHATBHON

bu6mmorexa 1HOK
https://m.edsoo.ru/5603e30b
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MPOECKLIUU

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABUIIBHOIN MUPaAMUJIBI C

bu6nmorexa 1{OK

> TIOMOIIIBIO OPTOrOHANLHOM https://m.edso0.ru/a95f5c04
MIPOSKIINH
CumMMeTpHs B IPOCTPAHCTBE Bubmmoreka [TOK

56 OTHOCHTEJIBHO INIOCKOCTH. https://m.edsoo.ru/7ad0020b
[InockocTn cumMmeTpuii B
MHOTOTPaHHUKAX
[Tpu3Hak neprneHIuKyIspHOCTH

57 MPSIMOM M TUIOCKOCTH KakK buGnnorexa HOK
CHEIICTBHE CHMMETPHE https://m.edso0.ru/235171b3
[TpaBWIIbHBIE MHOTOTPAHHUKH.

58 Pacuér paccTossHUiT OT TOYKHU 10 Bubmuorexa HTOK
IOCKOCTH https://m.edsoo.ru/f47dfefd
[TpaBWIIbHBIE MHOTOTPAHHUKH.

59 Pacuér paccrostHMiA OT TOYKH 10 Bubmuorexa HOK
IOCKOCTH https://m.edso0.ru/79c10312
CrniocoObl OMyCTUTh

60 MEPIICHIUKYIISIPBI: CHMMETPHSI, Bu6anoreka LIOK
CJIBUT TOYKH TIO TIApAIICIbHOH https://m.edsoo.ru/2faadc3f
psIMON

61 CrBur 1o HenmapaIeabHOU bubmuorexa [HOK
[psAMOU, H3MCHEHUE PACCTOSHUI https://m.edso0.ru/79853608
KonrtponsHas padora "B3anmuoe

62 pacIioyio’keHUe MPSIMBIX U bubmorexa LOK
IIOCKOCTElE B IPOCTPAHCTEE" https://m.edsoo.ru/1e053890
[ToBTOpEHME: YTON MEKIY

63 MPSIMBIMU Ha TNIOCKOCTH, Bu6anoreka LIOK

TPUTOHOMETPUS B IPOU3BOIHLHOM
TpeyrojbHUKE, TEOPEMa KOCHHYCOB

https://m.edsoo.ru/482d3f51
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[ToBTOpEHME: Yyroy MexIy

but6mmoreka 1JOK

64 CKPEIIMBAIOIINMUCS TIPSIMBIMU B
[POCTpaHCTBe https://m.edsoo.ru/28a6573c
['eomeTpuueckue MeToabl

65 BBIYUCIICHHS YTJIa MEXK]Y bubmmorexa LIOK
[IPSMBIMH B MHOTOTDAHHHKAX https://m.edsoo.ru/098bedad
JByrpanueiii yroia. CBOMCTBO Bu6nuorexa [[OK

66 JIMHCHHBIX YIIIOB JBYTPaHHOTO https://m.eds00.ru/f7792ba9
yria
[lepnieH UK yNSpHBIE MIOCKOCTH.

67 CBolicTBa B3aMHO Bubmmorexa LOK
MePICH MKy APHBIX MIOCKOCTEH https://m.edsoo.ru/b9146bcO
[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi

68 HEpPECEYEHH s IBYX IIOCKOCTEH bubmmorexa IIOK
NepIeHMKYIAPHBIX TPETheil https://m.eds00.ru/56765e8b
TJTIOCKOCTH
[IpssMOyTONBHBIN MapauIeIenuIeT;

G O mepenu, caolierna s im edsoosceTTe
MPSIMOYTOJIBHOTO e :
napasieNenuneaa
Teopema o nuaroHain . K

0 NPNOYTORLHOTO ﬁ;pslldl(r)rfeezzolj?u/zdsaagcgg
napajuie/ienunea U CIeACTBUE U3 — :

Hee
CrepeomeTpuueckue u

71 MIPUKJIATHBIC 3a/1a91, CBSI3aHHBIE CO Bu6smoreka 1IOK
B3aMMHBIM PACTIOJIOKCHHEM https://m.edsoo.ru/db685e73
MPSIMBIX U IJIOCKOCTH
[ToBTOpEHME: CKpEIIMBAOIIUECS

72 npsiMble, apajielbHble TUIOCKOCTH Bubmmorexa LIOK

B CTAaHAAPTHBIX MHOI'OI'PaAaHHHUKAX

https://m.edsoo.ru/a63959ed
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[Tapa mapannenpHbIX IOCKOCTEN
Ha CKPEUIUBAKOLIUXCA MPSIMBIX,

bubnunorexa 1HOK
https://m.edsoo.ru/b30dff38

73 paccTosTHUE MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX
PaccrostHHME OT TOYKH 11O
74 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM bubnmorexa HOK
110 II0CKOCTH https://m.edsoo.ru/3d8ffd32
Brrunciienue pacCTOsSHUN MEXKITY
75 CKPEIIMBAIOIIUMHUCS MPSIMBIMHU C Bubnuoreka [[OK
IIOMOIIBIO NEPICHIUKYTAPHOU https://m.edsoo.ru/Occ5c4fe
IJIOCKOCTH
TpéxrpanHblil yroi, HEpaBeHCTBa
76 JUISl TPEXTPAHHBIX YIJIOB. Teopema Bu6nmorexa 1JOK
ITuparopa, Teopembl KOCHHYCOB 1 https://m.eds00.ru/239c8ch4
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia
DneMeHTHI CPepruyecKoit
77 T€OMETPHUHU: T€0IE3NUECKUE TUHUU bubmorexa TIOK
Ha 3eMie https://m.edso0.ru/65c6b106
78 KonrtponbHast padota "Yrisl u
paccrosiHus"
79 Cucremaru3zauus 3HaHUN bubmuorexa [HOK
"MHOrorpaHHMK U €ro 3JeMeHTHI" https://m.edsoo.ru/aecc77cd
80 [Tupamuna. Buasl nupamu. but6morexka 1{OK
[MpaBunbHas mupamMuIa https://m.edsoo.ru/2d8a9¢c99
81 [Tpusma. IIpsimMast u HaKIOHHas bubmuoreka LIOK
npusMmsl. [IpaBuibHas npusMa https://m.edsoo.ru/db685e73
[IpsiMoit napasmenenunen,
82 MPSIMOYTOJIbHBIN Mapalieenune], bubnnorexa HOK
Ky6 https://m.edsoo.ru/a63959d
83 Brinykiible MHOTOIpaHHUKH.

but6mmoreka 1{OK
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Teopema Ditnepa

https://m.edsoo.ru/b30dff38

84

85

86

BBIHYKJ'ILIG MHOI'OI'PaHHUKH.

Teopema Ditnepa. [IpaBusbHbIe U
MOJIYIIPAaBHUJIbHBIC MHOT'OT'paHHHUKN

KontposnsHas pabora
"MHororpaHHuKu"

IlonsATHE BEKTOpA HA IIJIOCKOCTH U

B IIPOCTPAHCTBE

bubmnorexa 1IOK
https://m.edsoo.ru/3d8ffd32

bubmnorexa 1{OK
https://m.edsoo.ru/Occ5c4fe

bubnmmorexa 1{OK
https://m.edsoo.ru/239c8cb4

87

CymMma BEKTOpOB

bubnuorexa 1HOK
https://m.edso0.ru/65c6b106

88

89

90

Pa3Hocth BEKTOpOB

[IpaBuio napamienenumnena

YMHOXEHUE BCKTOpa HAa YHUCJIIO

bubnuorexa 1HOK
https://m.edsoo.ru/258fc245
bubnnorexka 1{OK
https://m.edsoo.ru/aecc77cd
bubnnorexa 1{OK
https://m.edsoo.ru/2d8a9c99

91

92

93

Paznoxenue BexTopa 1o 6asucy
TPEX BEKTOPOB, HE JIeXKAIUX B

OJIHOM IIJIOCKOCTH
CkansipHO€ IPOU3BEIEHUE

Beruucnenue yrina Mmexay
BEKTOPaMH B IIPOCTPAHCTBE

bubmmorexa 1HOK
https://m.edsoo.ru/dh685e73

bubmmorexa 1HOK
https://m.edsoo.ru/a63959ed

bubmmorexa 1HOK
https://m.edso0.ru/b30dff38

94

HpOCTCﬁI.HHC 3aa4u C BEKTOpaMu

but6morexa 1{OK
https://m.edso0.ru/3d8ffd32

95

96

[Ipocreiimue 3aa4n ¢ BEKTOpaMu

[Ipocreiimume 3a1a4u ¢ BEKTOpaMU

bu6nuorexa 1JOK
https://m.edsoo.ru/Occ5cafe
bu6mmorexka 1{OK
https://m.edsoo.ru/239c8ch4

97

[Ipocreiimume 3aga4u ¢ BEKTOpaMu

bubnuorexa 1HOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

https://m.edso0.ru/65c6b106

O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmnorexa 1{OK

%8 3HAHUI ! https://m.edsoo.ru/258fc245
99 O606H}€HI/I€ Y CHCTEeMaTH3aIus 1 Bbubanoreka 1TOK

3HAHUN https://m.edso0.ru/65c6b106
100 O606H}€HI/I€ Y CHCTEeMaTH3aIus 1

3HaHUH
101 HroroBas koHTpobHas paboTa 1 bubmorexa HOK

https://m.edso0.ru/65c6b106

102 O606HV16HI/IG Y CUCTEMAaTH3aIHS 1 bubmoreka 1OK

3HAHUH https://m.edsoo.ru/258fc245

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
Ne ni/m Tema YpoOKa KOHTpOJILHLIe HpaKanecKne oﬁpasosaTeJIbele
Bcero U3Y4YEeHUS
padoTbI padoTbI pecypcbl
[ToBTOopenue TeMbl "KooparHaTel
1 BEKTOpa Ha MJIOCKOCTH U B 1 bubanorexa LJOK
npoctpancTae” https://m.edsoo.ru/0341bc2b
5 [ToBTopenue temsl "CkansipHoe 1 Bu6muoreka 1JOK
TIPOHM3BE/ICHHE BEKTOPOB" https://m.edsoo.ru/bed12a43
[ToBTOpenue TeMbl "Beruucienue
3 yria MeXJy BEKTOpaMH B 1 Bubmorexa LJOK
npoctpancTae” https://m.edsoo.ru/bc15f7f2
[ToBTrOpenue Temsl "YpaBHEeHUE
4 MPSAMOM, POXOSAIIEN YePE3 ABE 1 brbmorexa LIOK
— https://m.edso0.ru/6054b8cl
5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1 Bu6muoreka 1JOK
YPaBHCHUC INIOCKOCTH B OTPE3KaxX https://m.edso0.ru/188f6216
6 VYpaBHEHHUE MIIOCKOCTH, HOPMaJb, 1 Bu6munorexa [JTOK
YPaBHCHUC ILIOCKOCTH B OTpE3Kax https://m.edsoo.ru/016e25eb
7 BekropHoe npousBeneHue 1 bubmmorexa HOK
https://m.edsoo.ru/c94ba09b
8 JIuHeliHbIe HEPABEHCTBA, 1 Bbu6nmorexa 1JOK
JMHEHHOC IIPOrpaMMHUpOBaHHE https://m.edsoo.ru/897dd3b2
9 JIunelinbie HEpaBEHCTBA, 1 bu6mmoreka IJOK
JIMHEHHOE MPOrPaMMHPOBAHHE https://m.edsoo.ru/1468bab3
10 AHaIUTUYECKHE METO/IbI pacuéTa 1

bu6mmorexa 1{OK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

yria MeX1y NpsMbIMU B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/Obdelbe8

AHaJIUTUYECKHE METO/IbI pacuéTa

bubmmoreka 1HOK

11 yIila MEeXIy INIOCKOCTSIMU B
MHOOIpAHHUKAX https://m.edsoo.ru/3cef10e5

12 @dopmysa pacCTOSHUS OT TOUKH J10 bubmuoreka LIOK
IJIOCKOCTH B KOOPAMHATAX https://m.edso0.ru/0b136158

13 Haxosxnenue paccTostHuit ot bubnnoreka [HOK
TOYKH JIO INIOCKOCTH B Ky0e https://m.edsoo.ru/26a03fb7
Haxoxnenue pacctostHuii OT

14 TOYKHU 10 IUIOCKOCTHU B Bubmorexa IIOK
HpABHIHHOI MHpaMHe https://m.edso0.ru/5513d87b

15 KonTponbnas padbota
"AHanmuTruyeckas reomerpus"

16 CeueHurst MHOTOTPaHHUKOB: bubnmnorexka [HOK
CTaHJJAPTHBIE MHOTOTPAaHHUKHU https://m.edsoo.ru/810cfleb

17 CeueHust MHOTOTPAaHHUKOB: METO]T bu6mmorexa 1HOK
CIEI0B https://m.edsoo.ru/4a33a8ab
CeueHust MHOTOIPaHHUKOB:

18 CTaHJIapTHHIE IJIOCKOCTH, bu6mmorexa 1HOK
nepecequPvIﬂ NPSAMBIX U https://m.edsoo.ru/5caefclb
MIJIOCKOCTEMN
[TapannenpHble MpsiMble U bubmuoreka LIOK

19 IJIOCKOCTH: TIapaiebHbIe https://m.edso0.ru/23f4f089
ceueHus

20 [TapannenbHble MpsiMbIE U bubmuoreka LIOK

IJTOCKOCTH: Pac4y€T OTHOLIECHHI

https://m.edsoo.ru/dee379eb



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

[TapamienpHbIe IpsIMBIE U

bu6mmoreka 1{JOK

21 TIJIOCKOCTH: YIJIbl MEXIY
CKPEIMBAIONIMHCS TIPSIMBIMHU https://m.edsoo.ru/a28fd74e
[eprieHAMKYIISIpHBIE TIPSIMBIC U
TUIOCKOCTHU: CTaHIAPTHBIC Mapbl

22 MEPICHAUKYIIAPHBIX TUIOCKOCTEH U Bubmorexa LOK
TPAMBIX, CHMMETPUH https://m.edsoo.ru/5a827900
MHOT'OI'PaHHHKOB
[eprieHAMKYIIIPHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOpEMa O TPeX brbmorexa LIOK
TepIeH THKYIAPax https://m.edsoo.ru/d3al1fe30
[eprieHAUKYIISPHBIE IPSIMBIC U

24 TUIOCKOCTHU: BBIYMCIICHUS JUTUH B brbmiorexa LIOK
MHOTOrpAHHHKAX https://m.edsoo.ru/48db7058
[ToBTOpeHue: Iomann

25 MHOTOYTOJILHUKOB, OPMYJIbI JJIst brbmiorexa LIOK
I0MIa/eH, COOOpaXKEHUsI MOTO0USI https://m.edsoo.ru/725effc4
[ToBTOpeHue: Iomanu

26 MHOTOYTOJIbHUKOB, (hOPMYJIbI AJIs1 bubmuorexa LOK
IIoIIa e, COOOpaKeHUs TOI00Us https://m.edsoo.ru/8efbe78e
[ToBTOpenue: momanu

27 MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS brbmiorexa LOK
UIOMIA/IeH, COOOpaXKEHUsI MOTOOUSI https://m.edsoo.ru/77¢22fc5
IImomanmu ceuenuii

28 MHOTOTPAHHHUKOB: TUTOIIA]TH Bu6suorexa 1IOK
HOBEPXHOCTEH, pa3pe3aHus Ha https://m.edsoo.ru/1780ba5d
4acTH, COOOpaKEHUS MOA00US

29 IInomanu ceueHnit



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

MHOTOTPaHHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00Us

bu6mmoreka 1{OK
https://m.edsoo.ru/078cd184

KonrponsHas pabora

bu6mmoreka 1{JOK

30 "[loBTOpEHHE: MHOTOrPAHHHKH, https://m.eds00.ru/7491efe0
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Tenma. O6beM Bu6amorexa 1JOK

31 NPSIMOYTOJILHOTO https://m.edsoo.ru/4dffda97
napajuiesenumneaa
3anaun 06 yaABOCHUU Ky0a, O

32 KBajpaType Ky0a; 0 TPUCEKIUI bubmorexa HOK
yria https://m.edsoo.ru/74b2ad91
CrepeomeTpHrUecKHe 3a1a9H,

33 CBALAMIHE € 00bEMOM ﬁgsgj;(rﬁzzzog?ﬁechch
NpSAMOYTOJILHOT'O — :
napasuieNenuneaa
[TpuknanHbIe 3a/1a49M, CBSI3aHHBIC C

y o Swicmen oG pim edsoo uigsdL0e
NpSAMOYTOJILHOT'O — :
napasieNenuneaa

35 OOBEM MpAMOI IPU3MBI bubamorexa LOK

https://m.edsoo.ru/0341bc2b
CrepeomeTpuiecKkue 3a1auu,

36 CBSI3aHHBIC C BEIYHCIICHUEM Bubmiorexa LIOK
OGBEMOB TIPAMOI TTPH3MBI https://m.edsoo.ru/bed12a43

37 [Tpuknagaelie 3a1a4n, CBI3aHHBIE C bu6mmoreka 1JOK
00BEMOM NPSIMOi TPU3MBI https://m.edsoo.ru/bc15f712

38 Borancierne 066EMOB TeT C



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2

IMOMOIIBIO ONPEACIEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

bu6mmoreka 1{OK
https://m.edsoo.ru/6054b8cl

Brruucienue 00bEMOB TeII C

bu6mmoreka 1{JOK

39 MTOMOIIIBIO OMPEACTIEHHOTO
wrrerpana. OGBEM MHpPAMHITEI https://m.edsoo.ru/188f6216
dopmyna 00bEMa MUPAMUIBI.

40 OTtHomeHNEe 00BEMOB TUPAMHU]T C bubsmorexa LIOK
OGN YoM https://m.edsoo.ru/016e25eb
dopmyna 00bEMa MUPaMUIBL.

41 OTHoIIeHHE 00BEMOB TTUPAMHU/T C bubmorexa LIOK
OGIIIM YoM https://m.edsoo.ru/c94ba09b
CrepeomeTpHrUecKHe 3a1a9H,

42 CBSI3aHHBIC C 00BEMAMU brbmiorexa LIOK
HAKJTOHHO TTPH3MBI https://m.edsoo0.ru/897dd3b2

43 CrepeoMeTpuueckue 3aaauu, Bu6moreka [JOK
CBsI3aHHBIE ¢ 00bEMAaMH MAPpaMUIbI https://m.edsoo.ru/1468bab3
[IpuknanHele 3a1a4u MO TEME

44 "O0BEMBI TeN'", CBSI3aHHBIC C brbmiorexa LIOK
0GBEMOM HAKTOHHOH TPH3MBI https://m.edsoo.ru/Obdelbe8
[IpukiiagHeie 3aga4u 10 TEME

45 "OO0BEMBI TEN", CBI3aHHBIC C Bubmmorexa LJOK
OGHEMOM IIHpAMHIBI https://m.edsoo.ru/3cef10e5
[Ipumenenue o0BEMOB.

46 Beruncnenue paccTossHUAS 710 bubmmorexa LIOK
TOCKOCTH https://m.edso0.ru/0b136158

47 KonrtponsHas padora "O0béM

MHOT'OrpaHHHUKa"



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

I_II/IJII/IHI[pI/I‘ICCKaSI IMOBCPXHOCTD,

bu6mmoreka 1{JOK

48 oOpa3syromue MUIHHIPHIESCKON
[OBEPXHOCTH https://m.edso0.ru/5513d87b
Hwmnap. [psmoit kpyroBoi

49 LU/IJII/IHI[;). HJfOH_IaI[b III)(}),;erHOCTI/I bubnorexa LJOK
HTHEIPA https://m.edsoo.ru/d189bde2
Konnueckas mOBEpXHOCTb,

50 o0pa3yroIne KOHUIeCKOH Bubmorexa LJOK
noBepxHocTH. Komyc https://m.edsoo.ru/810cfleb
Ceuenune KOHyca MIOCKOCTHIO,

51 napajuieIbHOMN TIOCKOCTH bubmnorexa LOK
OCHOBAHIIS https://m.edsoo.ru/4a33a8ab

50 VYceuéunslii konyc. M3o00paxkenue Bu6muoreka 1JOK
KOHYCOB 1 yCCYCHHBIX KOHYCOB https://m.edsoo.ru/5caefclb

53 HHOHIEiILB OOKOBOI MOBEPXHOCTH H Bu6mmnorexa 1TOK
TIOJTHOU TIOBEPXHOCTH KOHYCa https://m.edsoo.ru/23f4f089

54 [Tnomanb 60KOBOW TOBEPXHOCTH H Bu6mmoreka [JOK
TIOJTHOH MOBEPXHOCTH KOHYCa https://m.edsoo.ru/dee379eb
CrepeomeTpuueckue 3aa4 Ha

55 JI0OKa3aTeJIbCTBO U BHIYMCIICHHE, Bu6suorexa [JOK
HOCTPOCHUEM CCUCHUH HUIIMHIPA, https://m.edsoo.ru/a28fd74e
KOHYyca
CrepeomeTpuyecKHe 3a1a4u Ha

56 JI0KA3aTelIbCTBO U BBHIYKCIICHHE, Bu6mmoreka LIOK
HOCTPOCHUEM CCYCHUH HUIIMHIPA, https://m.edsoo0.ru/5a827900
KOHYyca

57 [Tpuknaguelie 3a1a4n, CBI3aHHBIE C Bu6nuorexa 1JOK

MUJIMHAPOM

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C

bu6mmoreka 1{OK

>8 LHUIMHIPOM https://m.edsoo.ru/48db7058
59 Cdpepa 1 map bubmoreka 1JOK
https://m.edsoo.ru/725effc4
[Tepeceuenue cdepsl U mapa ¢

60 miockocThio. Kacanue mapa u Bu6morexka 1JOK
cchepsr mIocKOCTHIO. Br https://m.edsoo.ru/8efbe78e
n300pakeHHE mmapa
HepecequHe C(l)CpI)I " 1m1apa €

61 mwIockocThio. Kacanue mapa 1 Buoauoreka ]_[OK
cepsl mIockocTs0. Bua n https://m.edso0.ru/77c22fcb
I/I306pa)KeHI/IC 1mapa

62 VYpasuenue chepsl. [Lnomanb bubmuorexa 1{OK
chepbl u e€ yacreit https://m.edsoo.ru/1780ba5d

63 Cummetpus cdephl 1 mapa bubmorexa LOK

https://m.edso0.ru/078cd184
CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYHCIICHUC,

64 CBSI3aHHBIE CO Cepoil U mapom, brbmorexa LIOK
ITOCTPOCHHEM HX CederHHit https://m.edso0.ru/7491efe0
IIJIOCKOCTBIO
CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYHCIICHUC,

65 cBsI3aHHBIE cO chepoil 1 mapom, brbmiorexa LHOK
MOCTPOEHHEM HX CeueHuil https://m.edsoo.ru/4dffda97
IIJIOCKOCTBIO

66 [TpuknagHelie 3a1a4u, CBI3aHHBIE bu6mmorexa 1HOK

co cepoii u mapom

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

[ToBTOpPEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BHIYMCIIEHUS B

bu6mmoreka 1{OK
https://m.edsoo.ru/ec24dfc2

o OKPYXKHOCTH, CTaHJJapTHBIE
noxoous

68 Paznuunble KOMOMHAIIUN TE bubmuoreka 1IOK
BpALIECHUs 1 MHOTOIPaHHUKOB https://m.edsoo.ru/f465d10e

69 3agaum o Teme "Tema u bubmuoreka 1IOK
HOBEPXHOCTH BpalleHUs " https://m.edsoo.ru/0341bc2b

70 3agauu o Teme "Tena u bubmmoreka IIOK
HOBEPXHOCTH BpaIIECHUS " https://m.edsoo.ru/bed12a43

71 KonTponbhas padora "Tena u bubnnorexka 1HOK
MOBEPXHOCTHU BpalleHus" https://m.edsoo.ru/bc15f7f2

79 O0béM mumuHIpa. Teopema 06 bubimoreka ITJOK
00BEME NPAMOro LMIMHAPA https://m.edsoo0.ru/6054b8cl
Brruucnenne o05EMOB TeI €

73 MTOMOIIIBIO OTIPEIETIEHHOTO bubmorexa LOK
nHTerpana. OGbéM KoHyca https://m.edso0.ru/188f6216

72 IImomaay OOKOBOM U IOJTHOM bu6mmorexa 1HOK
MTOBEPXHOCTH KOHYCa https://m.edsoo.ru/016e25eb
CrepeomeTpHuuecKue 3a1auH,

75 CBSI3aHHBIC C BBIYMCIICHUEM bubmorexa OK
0GBEMOB IATHHIpA, KOHYCa https://m.edsoo.ru/c94ba09b
[IpuknanHble 3a1a4u MO TEME

76 "O0OBEMBI U IUIOMIAIA Bubmorexa ITOK
HoBepxHOCTEli Te" https://m.edsoo.ru/897dd3b2
OO0BEM 11apa U MapoBOTO CEKTOpa.

77 Teopema 06 06vEMe mapa.

[Tnomans chepsl.

bubmuorexa 1IOK



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTa ¥ IapOBOTr0 CEKTOPa

https://m.edsoo.ru/1468bab3

78

79

80

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM IT1apa ¥ IUIOMIABI0
cdepbl. COOTHOILIEHUS MEXKIY
IUIOMIAISIMH ITOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TEJT

[TogoOHEbIe TENa B MPOCTPAHCTBE.

N3menenne o0bEéMa 1pu o 1001m.

CrepeomeTpuueckue 3a1auu,
CBSA3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U MJIOMAACH
MOBEPXHOCTEN

KonTponbnas pabota "[Inomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

bu6mmoreka 1{JOK
https://m.edsoo.ru/0Obdelbe8

bubmuorexa 1{OK
https://m.edsoo.ru/3cef10e5

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (uryp. Obuue
CBOKCTBA JBUKECHUI

bu6mmorexa 1HOK
https://m.edsoo.ru/26a03fb7

82

Buael n1BukeHMil: napaiebHbII
MEPEHOC, IEHTpAIbHAsA
CUMMETpHUS, 3epKajJbHasI
CUMMETPHUS, IIOBOPOT BOKPYT
IpsAMOI

bu6mmorexa 1IOK
https://m.edso0.ru/5513d87b

83

[Ipeobpa3zoBanus mogoous.

bubnmorexka 1JOK



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

[Ipsimast u cepa Diinepa

https://m.edsoo.ru/d189bde2

84

FGOMeTpI/I‘I€CKI/IC 3aJa4u Ha
IIPUMEHCHUC IBUXCHUS

bu6mmoreka 1{JOK
https://m.edsoo.ru/810cfleb
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86

87

88

89

90

Pemenue 3agad no reme "BekTopbl
B MpocTpaHcTre"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cUucTeMaTu3alus 3HaHH:
"[lapayienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cucTeMaTu3alus 3HaHuH:
"BexTops!l B mpocTpaHcTee”

Ob6o06maromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10—-11 xaccos,
CUCTEMaTH3alUsl 3HAHWUMN:
"BexTops! B mpocTpaHcTee”

O6o6m1aromee nosropenue 11
MIOHATHM U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

O6o061matomee nopropenue 11
MIOHATHUI U METO/IOB Kypca

bubmoreka 1JOK
https://m.edsoo.ru/4a33a8ab

bubmuorexa 1{OK
https://m.edsoo.ru/5caefclb

bu6mmorexa 1HOK
https://m.edsoo.ru/23f4f089

bu6mmorexa 1HOK
https://m.edsoo.ru/dee379eb

bu6mmorexa 1IOK
https://m.edsoo.ru/a28fd74e

bu6mmorexa 1{OK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

reometrpun 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

https://m.edsoo.ru/5a827900

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kiaccos,

bu6mmoreka 1{JOK

91
CHCTEMATH3alMs 3HAHUH: https://m.edsoo.ru/d3alfe30
"[Lnomiaay moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"
O6o6mraromee nmosropenue 11
MOHSTUI U METOJIOB Kypca

92 reomerpuu 10-11 knaccos, Bu6muorexka LIOK
CHCTEMATH3AIHS 3HAHUM:! https://m.edsoo.ru/48db7058
"[Lnomiaay moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

03 [ToBTOpeHue, 06001IeHNE 1 Bu6moreka 1JOK
CHCTeMATU3aIUsI 3HAHUI https://m.edsoo.ru/725effc4

94 HToroBast KOHTpOJIbHASA paboTa

95 [ToBTOpenue, 0600IIEeHNE U Bu6mmorexa 1JOK
CHCTEeMATU3aIUsI 3HAHUI https://m.edsoo.ru/77c22fc5
HcTopust pa3BUTHS CTEPEOMETPHH

96 KaK HayK{ U €€ poJib B Pa3BUTHH Bu6anoreka LIOK
COBPEMCHHBIX NHXKCHEPHBIX U https://m.edso0.ru/1780ba5d
KOMITBIOTEPHBIX TEXHOJIOTUH
Hcropust pa3BUTHS CTEPEOMETPHH

97 KaK HayK{ U e€ poJib B Pa3BUTHH Bu6mmoreka LTOK

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

https://m.edso0.ru/078cd184



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTHHU

bu6moreka 1JOK

98 1
COBPEMEHHBIX NHIKCHEPHBIX U https://m.edsoo.ru/7491efe0
KOMHBIOTepHI)IX TCXHOJIOFPII;'I
Hcropus pa3BUTHS CTEPEOMETPUU

99 KaK HayKU U €€ pojib B Pa3BUTUU 1 Bu6muorexa 1JOK
COBPEMEHHBIX NHIKCHEPHBIX U https://m.edsoo.ru/4dffda97
KOMHLIOTepHBIX TCXHOJIOFI/Iﬁ
Hcropus pasBUTHS CTEpEOMETPUM

100 KaK HayKU U €€ poJib B Pa3BUTUHU 1 Bbu6manotexa 1JOK
COBPEMCHHBIX HHIKCHEPHBIX H https://m.edsoo.ru/74b2ad91
KOMHLIOTepHBIX TCXHOJIOFI/Iﬁ
Hcropus pa3sBUTHS CTEPEOMETPUU

101 KaK HayKU U €€ poJib B Pa3BUTUU 1 Bbu6nuoreka 1JTOK
COBPEMEHHBIX HHIKECHEPHBIX H https://m.edsoo.ru/ec24dfc2
KOMHI)IOTepHBIX TCXHOJ’IOFI/II\/'I
Hcropus pasBUTHS CTEPEOMETPUHI

102 KaK HayKU U €€ poJib B Pa3BUTUHU 1 Bbu6nuoreka 1JOK
COBPEMEHHBIX HHIKCHEPHBIX U https://m.edsoo.ru/f465d10e
KOMHI)IOTepHBIX TCXHOJ’IOFI/II\/'I

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MNEPEYEHDb (KOJUPUKATOP) IPOBEPSIEMbBIX TPEGOBAHUI
K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM

IHPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U
QJIEMEHTOB COAEPXKXAHUA ITO MATEMATHUKE

Jlyist mpoBeieHust €IMHOTO TOCYapCTBEHHOTO 3K3aMeHa 1o MaTemaruke (naiee - EI'D mo
MaTeMaTHKe) UCTIOIb3YyeTCs MepedeHb (KOAU(PUKATOP) MPOBEPSEMbIX TPEOOBaHUH K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHEr0 00IIero
00pa30BaHUs U AJIIEMEHTOB COICPIKAHUSI.

IIposepsiembie Ha EI'D mo martemaTnke TpeOOBaHUs K pe3yibTaTaM
OCBOCHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl CPeAHEro 001mero

oOpa3zoBaHus

Kon
NMpPoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CpeiHero oo11ero
oOpa3zoBaHus

Bnagenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/ay;
yMeHue (GOpMyIHpOBATH W OINEPHUPOBATH TMOHATHIMH: ONpEACIICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
oOpaTHOE W TPOTUBOMOJOKHOE YTBEPXKACHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPLI, HCIIOJIB30BAThH MCTO/ MaTeMaTHYEeCKOM HHIAYKIOWH,
MIPOBOJIUTH JI0KA3aTEIbHbIE PACCYXKICHUS MPU PELICHUN 3a7a4, OLIEHUBATh
JOTUYECKYI0  IPAaBUIBHOCTb  PACCYKIEHUW; YMEHHE OIEPHUpPOBATH
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OICpallMi HAJ MHOXKCCTBAMMU,
YMEHUE  UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrUCaHusd pCaibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, IepeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONH30BaTh Tpadbl MPU

peIIeHUH 3a1a4

YMmenune OINICPpHUPOBATE IIOHATHUAMMU: HATYPAJIbHOC 4YHUCIIO, LEJI0E€ YHUCIIO,
CTCIICHL C HICJIbIM ITOKA3aTeJICM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHD C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C ,ZIGﬁCTBI/ITCJ'IBHBIM IIoKa3aTeciieMm,
JIOFapI/I(I)M qucia, CUHYC, KOCHUHYC W TaHI'CHC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK II0 MOAYJIIO, palMOHAJIBbHOC YHUCIIO, HPPAIMOHAIIBHOC 4YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAlUOHAJIbHBIX, JIEUCTBUTEIIHLHBIX
YUCCII; YMCHHUEC HMCII0Jb30BaTh NNPpU3HAKKU ACIMMOCTH, HaMEHBIIHI 06HII/II\/'I

JenuTeNh W HauMeHblllee o0llee KpaTHoe, anroput™M EBkiampa mnpu




pELICHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIHUOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBIIIOJIHATH BBIUMCIIEHUE 3HAUEHUI U peoOpa3oBaHus
BBIP@)KEHUI CO CTemneHsAMM M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM;  yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:
II0CJIEI0BATENbHOCTh, apu(MeTHUecKass Iporpeccusi, TreoMeTpuyecKast
nporpeccusi, OECKOHEYHO YyObIBaroIlas TIeOMETpHUYEcKas IIporpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Yucia, (opmMa  3amucl  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
NPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBAThH
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIIEPUPOBATH
MOHATUSIMU: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHIBHOCTH
YpAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOJIMYHOCT (DYHKIIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMM, HauOoOJiblllee W HaWMEHbLIee 3HAYCHUS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, IepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOUTh AaCHUMMTOTHI Tpaduka (QYHKIHH;, yMEHHUE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3ULUHN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMU; YMEHHE HAaXOOUTh HPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHUE HCIIOJb30BaTh IPOU3BOAHYIO [UId HCCIENOBaHMs (DyHKIUIA,

HaXOJUTh HaAuOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH




rpaukd MHOTOUYJIEHOB C HCIOJIb30BAHHMEM afmapara MaTeMaTHYecKOro
aHAJIN3a; MPUMEHATHh IMPOU3BOAHYIO JUISI HAXOXKJICHHS HAWJIy4Ilero
pelleHNs] B IPUKIAAHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX U
bu3MYECKUX 3aJa4ax; HAXOJIUTh TUIOMAIU U OOBEMBI (PUTYDP C MTOMOIIBIO
VHTETpaja; MNPUBOAUTH IPUMEPBI MATEMATUYECKOIO MOJIECIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMS (DYHKUMH, JTUHEHHas (QYHKIMSA, KBagpaTHYHAs QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeJIbHAs M
norapupmuueckasi (yHKIHH; yMEHHE CTPOUTh TpapuKH H3yYSHHBIX
GbyHKIMHI,  BBIOJNHATH  IpeoOpa3oBaHus  rpagukoB  GyHKIH,
UCTIOJIB30BaTh TPa(QUKH Ui W3YUEHHS MPOLECCOB M 3aBUCHMOCTEH, MPHU
peUIeHUH 33134 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QYHKUMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 33/1a4i M3 00JacTU YNpaBJICHUS JUYHBIMU U CEMEMHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPABJOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MaTEMaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 3aJ]a4M, UCCIIETOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpelHEe apupMeTHYeCKOe, MeIHaHa,
HauOoJbIllee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, JUCTEePCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHE H3BJICKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, MPEACTaBICHHYI0 B TaOMUIaX, HAa JUarpammax, rpadukax,
OTPaXKAIOIIYIO CBOWCTBA PEATbHBIX MPOIECCOB U SBIECHUHN; MPEACTABIATH
nHpopManMi0 C TOMOIIBID TaOJWIl W JAWarpaMM; HCCIIEIOBaTh
CTaTUCTUYCCKUC MOAaHHBIC, B TOM YHCIIC C HpI/IMeHeHI/ICM Fpa(l)I/I‘-ICCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; Ipa)UUECKH MCCIIEA0BaTh COBMECTHBIC

HaOJI0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun




YMeHue omnepupoBaTh MOHSATHUSIMU: CIyYalHBIA ONBIT MU CIy4ailHOE
CcOOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUecKHX METOJIOB, IMPUMEHSThH
GOpMyIIBI CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIC (AaKTBI U (OPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUUA  paclpeieieHHs U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiicHui; yMEHUE
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIUIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSIBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOAHBIX W OOINECTBEHHBIX SIBICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIePeCcTaHOBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS [UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, I1apaIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAy IpSIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (baKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

10

YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIAAb (QUIYpBl, 00BEM QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IIIOMAIb
MOBEPXHOCTH NHPAMHUIBI, MPHU3MBI, KOHYyca, IWIMHApaA, 00BEM KyoOa,
IPSMOYTOJIBHOTO MapajuleieNuIeaa, NUpaMUAbl, MPU3MbI, LHIMHIPA,

KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,




11

12

napajulellbHble OCH WJIM OCHOBAHHUIO, CEUCHHWE Iapa, IUIOCKOCTb,
Kacamomasacs cdeppl, MUIMHIPA, KOHYCAa; yMEHHME CTPOUTb CEUCHUE
MHOTOTPaHHHKA, M300pa)kaTh MHOTOTPAaHHUKH, (QUTYpPBl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIC C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHpoOBaTH ONpeAeNeHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATH WIIN
ONpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYpPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUICCKIE OTHOUICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEJIMYUHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peaJbHOM KHM3HM;, YMEHHE BBIUHCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(mHA, yromy, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOMIAAb MOBEPXHOCTU
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMA KOOPpAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKeHHWE BeKTopa Mo Oa3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YIrOJ MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO

AJId pCHICHU TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB
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YMenue BLI6I/IpaTB MOAXOMAIIMNNA METO, A pelICeHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Yucna u BIYUCIECHUSA
11 Hatypanbhsie u nensie yucna. [Ipu3Haku JeTUMOCTH LENbIX YHCE
12 Panyonanenbple uucina. OOBIKHOBEHHBIE U JIECSATUYHBIE ApOOHM, HPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHU. Jencreus c
' apru(METHUYECKUMH KOPHIMHU HATYpaIbHOM CTETIeHN
14 Crenenp ¢ menbiM mokazaTteneM. CTeneHb € PalMOHAIBHBIM MOKa3aTeIeM.
. CBoiicTBa CTENEHU
15 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTta. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI
JleiicTBuTenbHBIC YHUCA. ApUPMETHUYECKHE ONEpaluud C JICUCTBUTEIHHBIMU
17 yuciaaMu. [IpuOmkEHHBIE BBIYMCICHUS, MpPaBWIA OKPYIVIEHUS, MPUKUIKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIECHUIN
1.8 [IpeoOpazoBanue BhIpaXKeHUN
1.9 Kommniexchble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPpOOHO-pAMOHATBLHbBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U TorapupMUUIECKUe YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsl TMHEHHBIX ypaBHEHUN. OnpeaenuTens MaTPUILIbI
3 OyHKIMH U TpaduKH
31 OyHkuus, cnocoObl 3aganus ¢GyHkuuu. ['paduk ¢pyHkuuu. BzanmHo oOpatHbie

¢byuknun. YétHple u HeuéTHble pyHkuuu. [leproanueckue GyHKunm



O6nacth ompeneneHuss U MHOXKECTBO 3HaueHWW (ynknuu. Hymu dyskmm.

[IpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIUH.

3 Maxkcumymbl 1 MUHUMYMBI (yHKIMH. Hambonbliee 1 HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIHMS ¢ HATypaJdbHBIM M IIENBIM TOKa3aTeneM. EE€ cBoiicTBa m
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukm paspeiBa. AcuMntoTel TpadukoB GyHkmuii. CBolicTBa (YHKIHM,
' HENpEepbIBHbIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENBHOCTEH
33 Apudmernueckass U reomerpuyeckas nporpeccun. dDopmyna  CIOKHBIX
' IPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuuu. [Ipon3BoHbIE 31eMEHTAPHBIX QYHKLINH
[IpumeHeHHe MPOU3BOAHONW K MCCIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 OKCTpeMyMBbl. HaxoxaeHne HauOOJBIIEr0 ¥ HAMMEHBIIETO 3HaueHHs (QYyHKIUN
Ha OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHasi CTaTUCTHKA
6.2 BepositHOCTH
6.3 KombunaTopuka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTs! 1 BEKTOPBI




