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HOACHUTEJBHASA 3AIINCKA

I'eomerpust siBisieTCsl OAHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro o0mero oOpa3oBaHMs, TaK Kak 0OECHEUMBACT BO3MOXKHOCTb W3YYEHUS
JTMCLUUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH U MPEIMETOB TYMAHUTAPHOTO HUKJIA. [OCKOIBKY JIOTHYECKOE MBIIUICHHE, (POPMHUPYEMOE MPH U3YUECHUU
00yYaroIMMHUCS NOHATUIHBIX OCHOB TE€OMETPUH, IPH J0KA3aTEIbCTBE TEOPEM M IOCTPOCHHUU LENOYKU JIOTHUECKUX YTBEPXKAECHUH MpU peIIeHUH
IrEOMETPUUYECKUX 3a/1a4, YMEHUE BBIIIBUTaTh U OIIPOBEPraTh TMIIOTE3bI HEMOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PEILICHUH 3aja4 €CTECTBEHHO-HAYyYHOTI'0 IMKIIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Lenb ocBOEHUS MpOrpaMMBbl yueOHOTO npenmMeTa «l eoMeTpus» Ha yriryOJaEéHHOM ypOBHE — pa3BUTHE WHAMBHIYAIbHBIX CIIOCOOHOCTEH OOYYaOLINXCS
IIPU U3YYEHUU T€OMETPHM 4Yepe3 oOecledeHHe BO3MOYKHOCTH HPUOOpETEeHMs] M HUCIOJIb30BaHUs Ooiiee ITyOOKMX I€OMETPUYECKHUX 3HAHWW M JefcTBUl,
crieln(pUIHBIX T€OMETPUHU, U HEOOXOAUMBIX JUIsl YCIELIHOI0 NPOo(ecCHOHaNbHOT0 00pa30BaHus, CBSI3aHHOI'O C UCIO0JIb30BAHUEM MAaTEMATUKU.

[IpropuTeTHBIMH 331a4aMH IPEMETAa FEOMETPUM Ha YIIIyOJIEHHOM YPOBHE, PAaCHIMPSAIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacipeHme MpeICTaBICHUs O TEOMETPHUH KaK YaCTH MUPOBOU KYJIBTYpPhI B JOPMHUPOBAHUE OCO3HAHHS B3aUMOCBSI3H TEOMETPUH C OKPY>KAIOLIIM MUPOM;

(dbopmMHpoBaHKE NMPEJCTABICHNUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXHEHIIMX MAaTeMaTHMYECKUX MOJIENSX, MO3BOJIAIOUIMX ONUCHIBATH U U3y4yaTb
pa3Hble SBJICHUS OKPYXKAIOILEro MUpa, 3HaHUE MOHATUIHHOTO anmnapara o pasjeny «CrepeoMerpus» yuyeOHOro mpeamMera reoMeTpHH;

(dbopmMHEpOBaHHE yMEHUS BJIAJETh OCHOBHBIMU MOHATHSMHU O MPOCTPAHCTBEHHBIX (UTypax W WX OCHOBHBIMH CBOWMCTBAaMH, 3HaHHE TeOpeM, (GopMys H
YMEHHUE UX MPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMBI H HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(dbopMHpoBaHKE YMEHMS paCllO3HAaBaTh HA YEPTEXKaX, MOJCIAX U B peaIbHOM MUPE MHOI'OI'PaHHUKHU U TeJla BpallleHUs, KOHCTPYUPOBaTh FeOMETPUYECKHE
MOJIETIH;

(¢hopMHpOBaHNE TOHUMaHHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO IMOCTPOSHHUSI MaTeMaTHYECKUX TEOpHil, (opMHUpOBaHNE TOHUMAaHUS POJIM aKCHOMAaTUKHU
IIpU NIPOBENIEHUH PACCYKICHUI;

(dbopmHpoBaHKE YMEHHS BIaJIeTh METOJaMHU J10Ka3aTeJIbCTB U JITOPUTMOB PELLICHHSI, YMEHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTeNIbHbIE PACCYKIECHUS B
XOZIe PeLIeHHs] CTEPEOMETPUUECKUX 3aJau U 337ay C MPaKTHUECKUM COJAep)KaHueM, (POpMUPOBAHHE MPEICTABICHUS O HEOOXOIUMOCTH J10Ka3aTeIbCTB MPU
000CHOBAaHMU MaTEMAaTUYECKUX YTBEPKICHUI U PO aKCHOMATUKH B ITPOBEJIEHUH I€YKTUBHBIX PaCCyKIACHHUI;

pa3BUTHE U COBEPLICHCTBOBAHWE MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00ydaroImuXcs, O3HABATEIIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX
YMEHMM, KpUTUYHOCTH MBIILIJIEHNS], UHTEPECA K N3YYEHHUIO T€OMETPHH;

¢dopmupoBanre QyHKIIMOHAIBHONW IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUH: YMEHHUS PACIO3HABATh MPOSBICHUS T€OMETPUUYECKUX TOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEHN B pealbHbIX JKU3HEHHBIX CUTYalUsAX U MPU HU3yUYEHUHU APYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEaTbHBIX CUTYAINi, NCCIIeIOBAaHUS TOCTPOESHHBIX MOJIENIEeN, MHTEPIIPETALUN OJYyYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZIEp)KAaTEIbHBIMU JUHUSAME ydeOHoro mpeamera «I'eomerpusi» B 10—11 kmaccax sBisitorcesi: «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpameHus», «BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHUE «YMETh ONEPUPOBATH MOHITHUSIMNY», PEIICBAHTHBIMUA T€OMETPUH HA YIITYOJIEHHOM YpOBHE 0OyUYEHUS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJEp:KAaTeIbHBIM JIMHUSAM yueOHOro Kypca, a (opMHpoBaHHE JIOTUYECKUX YMEHHUIl pacrpeneisieTcss He TOJIBKO IO
CoZlep KaTeNbHBIM JIMHUSAM, HO U 10 rofaM oOydenus. CopepikaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE NMPEAMETHBIM pe3yjbTataM ocBoeHHs denepaibHON
paboueil mporpammbl, pacpeAeaEHHbIM 110 roJlaM 00y4eHus, CTPYKTYpUPOBAaHO TaKHUM 00pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITUAIBHBIM BOIIPOCAM
oOyuaromuecs: oOpalaJuch HEOJHOKPATHO. DTO IMO3BOJIAET OPraHW30BaTh OBJIAJCHUE I'€OMETPUYECKUMH IMOHATUSAMHU W HaBBIKAMU I1OCIIEAOBATEIBHO U



MOCTyNaTeNIbHO, C COOIIOICHUEM MPUHITUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOUATh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX IIPEICTaBICHUN 00ydaromuxcs,
pacumpsis ¥ yriayouss e€, o0pasys IpouHble MHOXKECTBEHHBIE CBSI3H.

Ilepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE [103BOJISIET:

co3/1aTh ycaoBus i AuddepeHunanuu 00y4eHusl, TOCTPOSHUs MHANBHIyallbHBIX 00pa30BaTeIbHBIX MPOrpaMM, 00eCIIeUuTh yriyOaéHHOE H3yUeHHe
reOMETPUH KaK COCTaBJIsIoNIe yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTH 00YUAIOMIMXCS K MPOJODKEHUIO N3yUeHHsI MaTEeMaTHKH ¢ yu€ToM BbiOopa Oyayuiei mpodeccuu, odecriednBast IPeeMCTBEHHOCTh MEXY
o0mmM 1 rpodeccnoHaTLHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHnoro npeamera «I'eomerpus» Ha yrimyonéaHoM ypoBHe otBoautes 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Hezento), B 11 kimacce
— 102 4aca (3 yaca B HeJIeINIO).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI cTepeoMeTpuu. Touka, mpsiMas, TIOCKOCTh, MPOCcTpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: MEPECEKAOIIMECS, TapaJUIeIbHbIE U CKpelnBaromuecs npsamele. [lpuznaku
CKpEIIMUBAKOIMNXCA NpsMbIX. [lapamnenbHOCTh NMPSAMBIX M IUIOCKOCTEHW B NPOCTPAHCTBE: IMAPAJUIENbHBIE NPSIMBIE B MPOCTPAHCTBE,
napajuieIbHOCTh TPEX MPAMBIX, MAPaUICILHOCTD MPSMOM U TUIOCKOCTH. [lapaienbHoe U eHTpaibHOE MTPOSKTUPOBAHKE, U300paKEHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajIeNbHOIO MNPOEKTUpoBaHus. W300paxkenue ¢uryp B mNapajjielbHOM MNpOEKUMU. YTIBl C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJl MEXAY NPSIMBIMU B MPOCTPAHCTBE. llapamienpbHOCTh IIOCKOCTEN: MapajulelIbHbIE ITIOCKOCTH,
CBOMCTBa MapaieNbHbIX IUIOCKOCTe. I[Ipocreiimme npocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’ap, Napajliesenunen,
MMOCTPOCHHUE CEYEHHUI.

[lepneHAUKYISAPHOCTh MNPAMONM M IUIOCKOCTH: IEPHEHAUKYISIPHbIE NPSMbIE B IPOCTPAHCTBE, IMpPsAMBIE MapajuIebHbIE U
MEPIEHAUKYJISIPHBIE K IJIOCKOCTH, NMPU3HAK IMEPHEHAUKYISIPHOCTA MPAMOM M IUIOCKOCTH, TEOpEMa O MPSAMOM NEPIECHAUKYISPHOU
mIockocTi. OpTOroHanbHOE NMpOeKTUpoBaHue. [lepneHauKysp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHHE OT
NPSAMOI 10 TJIOCKOCTH, MPOEKIUS (PUTYypbl HAa MIOCKOCTh. [lepneHANKyISIpHOCTh MIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

VYTbl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U INIOCKOCTBIO, ABYTPAHHBIN YIOJI, JUHEUHBIN YTOJ ABYTPAHHOIO yria. TpéXrpaHHbIi
Y MHOTOTpaHHbI€ yriibl. CBOKWCTBA IJIOCKUX YIJIOB MHOTOTpaHHOTO yria. CBOMCTBA MIIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO YrJa.
Teopembl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Bunapl MHOTOTpaHHUKOB, pa3BépTKa MHOTOrpaHHUKA. [Ipu3Ma: n-yroyibHas npusma, mpsiMas W HAKJIOHHAS MPU3MBI, OOKOBas W
MOJIHAasl TOBEPXHOCTh Npu3Mbl. [lapaimenenunen, NpsAMOYTOJbHBIM Napajulelenunes M ero cpoWcTBa. Kparwaiimme mnytu Ha
MMOBEPXHOCTH MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBenHass teopema I[ludaropa. Ilupammnma: n-yrompHas nupamua,
npaBuiibHas M yceu€HHas nupamuabl. CBoicTBa pédep M OOKOBBIX I'paHeW MpaBWIIbLHOW mupamMuisl. [IpaBuiIbHBIE MHOTOTPAHHUKU:
npaBuJIbHAs MpU3Ma U MpaBUIIbHAS NUpaMuia, paBUiibHAsl TPEyroJibHas NMUpamMuia U NpaBUIbHBIA TeTpasp, KyO. [Ipencranenue o
IIPAaBWJIBHBIX MHOTOTPAHHMUKAX: OKTA3IP, JOAEKA AP U UKOCAIP.



Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yrisl. [lnomanas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTHU
NpSAMOIl MPU3MBIL, IUIONIAJb OCHOBAaHUM, Teopema O OOKOBOM MOBEPXHOCTH MpsMOM mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH WU
NOBEPXHOCTH MPAaBWIBHON NIUPaMUbl, TEOPEMA O TUIOLIAAN YCEYEHHOW MUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUU IIPABHIIBHBIX MHOTOTPAaHHUKOB. CUMMETpPHS B IPABWIBHOM MHOI'OTPaHHUKE:
CUMMETpPHS NapaJJIENIECUIENa, CAMMETPUS IPaBUIbHBIX IPU3M, CAMMETPUS IPABUIIBHOU ITUPAMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOP B MPOCTPAHCTBE, HYJEBOW BEKTOP, UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE U
IIPOTHBOIIOJIOKHO HAIIPaBJIECHHBIE BEKTOPBbl. PaBeHCTBO BEKTOPOB. [IEHCTBHS ¢ BEKTOpaMU: CIOKEHUE U BBIUNTAHHUE BEKTOPOB, CYMMa
HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha 4nciio. CBOMCTBA CIOKEHHsI BEKTOPOB. CBOMCTBA YMHOXXEHHMS BEKTOpa Ha YHCIIO.
IlonaTne xoMIuTaHapHbIE BEKTOPHBL. [Ipu3Hak kKoMIutanapHOCTH TPEX BEKTOpOB. IIpaBmiio mapamnenenunena. Teopema o pa3inoKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsiMmoyronpHas cucrtemMa KOOpAuMHAT B npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3b
MEKly KOOpAMHATAMU BEKTOPAa U KOOPIAWHATAMY TOYEK. YTOJ MEKIy BeKToOpaMu. CKaISIPHOE NPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsTHSA: IMIMHIPUYECKAs TTOBEPXHOCTh, KOHUYECKAss TTOBEPXHOCTh, cheprudeckas MOBEPXHOCTh, 00pa3yroliue MOBEPXHOCTEH.
Tena Bpamienus: UUIUHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3aumuoe pacmnonokeHue chepbl M IMIIOCKOCTH, KacaTelbHas
TJIOCKOCTH K cdepe. M3o0paxeHue Tell BpallleHus Ha TII0CKOCTH. Pa3BépTka munuHapa u koHyca. Cummetpus cepsl u mapa.

O06BEM. OcHOBHBIE CBOMCTBA 00HEMOB Tell. TeopeMa 00 00bEME MPAMOYTOJIBHOTO TIapajuiesienuneaa u caeacTus u3z Heé. O0béM
MPSAMOI M HAKJIOHHOM NPHU3MBbI, HWJIMHApPA, MUpaMUIbl U KoHyca. OO0BEM 11apa v IapoBOro CETMEHTA.

KomMOuHanuu Ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BIMcaHHas B WJIMHIP, ONMKMCAHHAS OKOJIO muiauHApa. [lepeceuenue
cdepsl u mapa ¢ mIockocThio. Kacanne mapa u chepsl iockocteo. [loHsITHE MHOTOTpaHHUKA, OMMMCAHHOTO OKOJIO cephl, chepsl,
BIMMCAHHON B MHOTOTPAHHUK WJIU TEJIO BpalllCHUSI.

[Tmomaae MOBEPXHOCTH IUJIMHIpPA, KOHYyca, Iomaab chepsl u e€ yactend. [lomobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB,
10 e moBepxHOCTEH Mo100HBIX Guryp. [IpeodpazoBanue mogoous, roMoTeTHs. Perenue 3ama4 Ha TUIOCKOCTH € UCTIOIh30BaHUEM
CTEPEOMETPUUYECKHX METOIOB.

[TocTpoeHue ceyeHnit MHOTOTPAHHUKOB U TEJI BPAILCHUS: CEUEHUS NUIUHpa (MapajUIebHO U MEPIECHIUKYIISIPHO OCH), CEUCHUS
KOHYyca (mapajuieJbHble OCHOBAHUIO U MPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOJIbI MOCTPOCHUSI CEYCHUN: METOJ CJIE/IOB,
METOJl BHYTPEHHETO TPOECKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE



Bekropsl B npoctpanctBe. Onepaiuu HajJ BekTopamu. BekTopHOe yMHOXXeHHE BEKTOpOB. CBONCTBA BEKTOPHOTO YMHOXKEHUSI.
[IpsimoyronbHast cucTemMa KOOpAMHAT B mpocTpaHcTBe. KoopamHatel Bektopa. Paznoxenue Bektopa mo 6asucy. KoopaunaTHO-
BEKTOPHBIA METOJI IPU PELIEHUU TEOMETPUUECKHX 3a]a4.

JABUKEHUS B MPOCTPAHCTBE

JIBukenusi npoctpanctBa. OtoOpaxkenus. [[BukeHus u paBeHcTBO (uryp. OOmue cBoWcTBa JBWKEHUN. BuUabl JBUKEHUU:
napajuiesibHbI TIEPEeHOC, LEHTpadbHasi CUMMETpHs, 3epKajdbHasi CUMMETPUs, TOBOPOT BOKPYT mpsiMoil. [IpeoOpazoBanus momgoOus.
[Tpsimas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJbLTATHI OCBOEHHSI YYEFHOI'O TIPEJIMETA «TEOMETPUS» (YTJYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh I'PaKAAHCKOW TO3MIIMU OOYYaIOIIerocss KaKk aKTMBHOT'O M OTBETCTBEHHOTO WIEHA POCCHUMCKOTO OOIIECTRa,
MIPEICTABIICHUE O MATEMAaTHIECKUX OCHOBAX (DYHKITMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYD, SIBICHUH, TIPOIETYpP TPAXKITAHCKOTO 00IIIeCcTBa
(BBIOOpBI, OMPOCHI U JIPYyroe), YMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMM WHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIMSIMU U
Ha3HAYCHUEM;

2) naTpuoTH4YeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXAaHCKON UACHTUYHOCTH, YBAKEHUS K MPOIIOMY M HACTOSIIIEMY POCCUMCKON MaTEMaTUKH,
IIEHHOCTHOE OTHOIICHUE K JOCTHXKCHUSM POCCUUCKUX MATEMAaTUKOB M POCCUMCKON MaTEMAaTHYECKOM IIKOJbI, UCIOIb30BaHUE ITHX
JOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE JTYXOBHBIX IIEHHOCTEM POCCUICKOTO Hapoja, CHOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBE/ICHNUS,
CBSI3aHHOTO C IPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKU U JIEATeIbHOCTHIO YUYEHOTO, OCO3HAHUE JINYHOTO BKJIAJIa B MOCTPOEHUE
YCTOWYUBOTO OYAYIIETo;

4) 3cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs ICTETHKY MAaTeMAaTHMYECKHX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajay, PEIICHUIH,
paccy X IeHu, BOCIPUUMUYHUBOCTh K MAaTEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocMTAHME:

c(hOpMHUPOBAHHOCTh YMEHHS TMPUMEHSATh MaTeMaTHYECKHE 3HAHWS B HHTEpecax 3J0pOBOro M 0e30MmacHoro olpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3J0POBBIO (370POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA, PETyJspHas
(bu3nYecKas akTUBHOCTD), (PU3UUIECKOE COBEPIIICHCTBOBAHUE MTPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHLHOM IEATEbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTU TPYIOJIOOUS, UHTEpEC K pa3audyHbIM cepam npodecCHOHATBHOU AeSTEIbHOCTH,
CBSI3aHHBIM C MAaT€MaTUKOW U €€ MPUIOKEHUSIMU, YMEHHUE COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oyayiiei npodeccuu U pearn30BbIBATH
cOOCTBEHHBIC KN3HECHHBIE TUTAHBI, TOTOBHOCTH U CITOCOOHOCTH K MAaTEMAaTHYECKOMY 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA TPOTSKCHUH
BCE1 )KM3HU, TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;



7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh JKOJOTUUYECKOW KYJIBTYPhl, MOHUMAHHUE BIMSHUS CONUATBLHO-DKOHOMHYECKHUX MPOIECCOB HA COCTOSHHE
IPUPOJHOM W COIMAIBLHON Cpeabl, OCO3HAHME TJI00aJbHOTO XapakTepa S3KOJIOTHYECKHX IpoOJieM, OpHEHTallUs Ha MPUMEHEHHE
MaTeMaTHYCCKUX 3HAHWUM JJIA PelIeHUs 3ajlad B 00JIaCTU OKPYIKAIOIEH cpeibl, INIAHUPOBAHUE MOCTYIIKOB M OLICHKH MX BO3MOXHBIX
MOCJICACTBUHN JJISl OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH,
MOHUMAaHHE MaTEeMaTUYeCKOM HayKH Kak c(epbl YeIOBEUECKON NeSTEIHbHOCTH, ATaloB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHUSA
IUBUJIM3ALIMM, OBJIAJCHHUE S3bIKOM MaTEMaTUKH W MATEMaTHMYECKOM KyJIbTypOl KaK CpEICTBOM IIO3HAHUSI MHpa, TOTOBHOCTH
OCYILIECTBIIATH MPOCKTHYIO U UCCIEAOBATEIBCKYIO AEATEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHITUN, OTHOIIEHUN MEXIy MOHATUSIMH,
(bopMynupOoBaTh OMNpPENETICHUsI MOHATHI, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PUKALKUHU, OCHOBAaHUA i O0OOOIIECHHS U
CpaBHEHUS, KpUTEPHUH MPOBOJAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BBIBATH CYXKACHHS: YTBEPAUTENbHBIE U OTPHUIATENbHbIC, €IMHUYHbIE, YACTHBIE U
o01ue, yCiIOBHBIC,

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (haKkTax, TaHHBIX, HAOIIOACHUSX U YTBEPKACHUSX,
npeasiaraTb KpUTEPUU VISl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JIeNaTh BBIBOJBI C HKCIOJb30BAHWEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M HHAYKTHBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOYEHUH IO
aHaJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JOKA3aTeJbCTBA MATEMAaTHYECKUX YTBEPKACHHM (IIPAMBIE M OT MPOTHBHOIO), BBICTPAUBATH
apryMEHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/IECHHUS U BBIBOJIBL;

BBIOMPATH CIIOCOO pelleHrs y4eOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BHIOMpaTh HanOoIee MOAXOASIIMNMA ¢
y4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).



ba3oBble uccieaoBare/bCKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUNA WHCTPYMEHT TIO3HAaHUSA, (HOPMYJIHUPOBaTh BOMPOCHL, (HUKCUPYIOIIHE
POTUBOpEYHE, TPOOJIEMY, YCTAaHABINBATH HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHE;

TIPOBOJIUTH CAMOCTOSTEIBHO CIITAHUPOBAHHBIN HKCIIEPUMEHT, UCCIICIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BEKTa, SIBJICHHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEH MEXKITYy O0BEKTaMH, SBIICHUSMH, MPOIIECCAMU;

CaMOCTOSATEILHO (OPMYITHPOBATH 000OIIIEHUSI U BEIBOIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO HAOTIOIEHHU S, NCCIICIOBAHNS, OTICHUBATh
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTAaTOB, BHIBOJIOB M 0000IIECHNUI;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPETIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ nnpopmanueii:

BBISIBIIATH JIe(OUIMTH HHGOPMAITNH, TaHHBIX, HEOOXOMMBIX JIJIT OTBETA Ha BOTIPOC M JIJIS PEIICHUS 3a0a4H;

BBIOMpPATh WHOOPMAIMI0 W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIW3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH
WH()OPMAITHIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

CTPYKTYpPUPOBATh HHPOPMALIUIO, MPEJCTABIATE €€ B PA3IMUHbBIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OILICHUBATh HAAEKHOCTh HH(OPMAITUU TIO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

KoMMyHHKaTHBHbIE YHHMBepPcaJlbHbIE YUeOHbIe J1eHCTBUS

Oo01menue:

BOCHpI/IHI/IMaTB n (bOpMy.TIPIpOBaTB Cy)KI[CHI/IH B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I u aejriMun 06HICHI/I5{, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB
CBOIO TO‘IKy 3p€HI/I$I B YCTHBIX N ITHCBMCHHBIX TCKCTaX, JaBaTh IIOJACHCHUA I10 XOI[y peH_IeHI/IH 3agadu, KOMMGHTI/IpOBaTB HOqueHHLIfI
pe3yibTaT;

B XOJIe 0O0CYXXJICHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, IPOOJIEMBI, peIIacMoi 3a7a4M, BHICKA3bIBaTh UJICH,
HaIlICJICHHBIC Ha ITONCK PCIICHHA, COITIOCTABIIAATE CBOU Cy)I(I[eHI/IH C CY)KI[eHI/IHMI/I /:[pyrI/Ix y‘—IaCTHI/II(OB Aualiora, O6H&py>I(I/IBaTB pa3in4duc
Y CXOJICTBO MO3UIUH, B KOPPEKTHOU PopMme (HOopMyTupOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

HpC}ICTaBJISITB p€3yJ'IBTaTBI peﬂleHI/IH 3aJa4u, BKCHepI/IMeHTa, HCCJICA0OBAaHNs], HpOGKTa, CaMOCTOATCIBHO BBI6I/IpaTB (bOpMaT
BBICTyrIJ'IeHI/ISI C y‘-IéTOM 3a1a4 IMpC3CHTAINN U OCO6GHHOCT€I>1 ay,[[I/ITOpI/II/I.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
COCTABJISITh TUIAH, aJTOPUTM PEIICHUS 3aJa4d, BBIOMPATH CIIOCOO pEelIeHUs ¢ y4ETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(POpMAITUH.



CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/ICTh HABBIKAMH I103HABATEIbHON pe(IEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBHM W MBICIUTEIBHBIX IMPOIIECCOB, UX
pE3yJIbTAaTOB, BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIEcca U pe3yiibTaTa PEelIeHUsI MaTeEMaTUYECKOH 3a/1a4u;

OpEeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33aa4l, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE
HOBBIX 00CTOSITENBCTB, JAHHBIX, HAHJACHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHATH MPUYMUHBI JOCTHKCHUS WU HEIOCTIKEHHUS PE3yJbTaToB
JESITeIbHOCTH, HAXOAUTh OIMUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh U KCIIOJIb30BATh MPEUMYLIECTBA KOMAH/IHOW M MHIUBUIYaJbHOW pabOThl MPHU PEUICHUH Y4YEOHBIX 3a]lad, IPUHUMATD
1[€Jb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATH OPraHU3alMI0 COBMECTHOM paloThl, paclpeiessaTh BUABI pabOT, 1OrOBApUBATHCH,
00CyX/1aTh MPOIIECC U pe3yabTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYMIIOBLIX (hopmax padboTel (00CykaeHHs, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHSATH CBOIO YaCTh
paboThl 1 KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTUMH WIEHAMU KOMAaH/[Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJa/la B OOLIMM MPOIYKT IO
KpUTEpUAM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kaacca oOyyaromuiicss HayqUTCS:

e CBOOOJIHO OINEPUPOBATH OCHOBHBIMU TOHSITUSAMH CTEPEOMETPUU TPU PEIICHWU 3aJady U MPOBEJACHUU MaTeMATHYECKUX
pacCyKIeHUN;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEIICHUU T€OMETPUUECKUX 3a/1a4;

e KJAacCU(PUIMPOBATH B3AUMHOE PACTIOJIONKEHUE MPSAMBIX B MPOCTPAHCTBE, TNIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTRBE;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMHU C YTJIAMH B TPOCTPAHCTBE: MEXKTY MPSIMBIMU B TIPOCTPAHCTBE, MEKIY TTPSMOM
U TJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPaHHUKAMH,

e CBOOOJIHO pacIio3HaBaTh OCHOBHBIE BHUJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUpaMuia, IpsIMOYTOIbHBIN apaienenumne, Ky0);

e KJacCUPUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHUS 1JIsl KjacCcupuKammy;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C CEYEHUEM MHOTOTPAHHUKOB TIOCKOCTHIO;



BBITIOJHATH MapalieIbHOE, LIEHTPATFHOE U OPTOrOHAIBHOE MPOSKTUPOBAHNE (PUTYDP HA IIOCKOCTb, BHIMOIHITH H300paKEHUS
¢buryp Ha MIOCKOCTH;

CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB Pa3IMYHBIMU METOaMH, BHITIOTHATH (BBIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MIPOCTHIX
00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIISITH IUIOMIAIH TOBEPXHOCTEH MHOTOTPAaHHHUKOB (ITPU3Ma, MUPaMHUIa), TEOMETPUICCKUX TeJ ¢ TPUMEHEHUEM (OPMYIT;
cBOOOIHO ONEPUPOBATH MOHITUSAMU: CUMMETPUS B POCTPAHCTBE, IIEHTP, OCh U TNIOCKOCTh CAMMETPHUH, LIEHTP, OCh U MIIOCKOCTh
CUMMETPUHU QUTYPBHI;

CBOOO/THO OTIEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIUMH BEKTOPaM U KOOPJAUHATAM B TIPOCTPAHCTRBE;

BBITIOJIHSTH JICUCTBUS HaJl BEKTOPAMH;

pemarh 3aJa4d Ha JI0Ka3aTeIhCTBO MAaTEeMATHYECKUX OTHOIICHHHA M HaXOXKJIEHHE TC€OMETPHYECKHX BEIWYHH, MPUMEHSS
M3BECTHBIE METO/IbI MIPY PEIICHNN MAaTEMAaTUIECKUX 33/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHATh TMPOCTEUIINE TPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBl TIpU  pEIICHUU
CTEpPEOMETPUYECKHUX 33]1aY;

U3BJIEKATh, IPEOOpPa30BBIBATE W HHTEPIPETHPOBATH HHPOPMALUI0 O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (Urypax,
MPE/ICTABICHHYIO HA YePTEeKax U PUCYHKAX;

MPUMEHSTH TMOJyYeHHbIE 3HAHMUS Ha TPAKTHUKE: CPAaBHUBATH M aHAJIM3UPOBATH peajbHbIC CUTYaIlUH, MPUMEHITh U3YUCHHBIC
MOHSITHS B IPOLIECCE NMOUCKA PELICHUS MATEMaTHUYECKH CPOPMYITHUPOBAHHON TPOOIEMBI, MOJIETTUPOBAThH pEAIbHbIE CUTYallH Ha
A3bIKE T€OMETPHUH, MCCIIENA0BAaTh MOCTPOCHHBIE MOJENIN C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX MOHSATUH M TEOpeM, armapara
anreOpsl, pelaTh NPaKTUYECKUE 3a]]aul, CBA3aHHbIE C HAX0XKJACHUEM T'€OMETPUUYECKUX BEJINYHH;

MMETh TPEICTaBICHUsI 00 OCHOBHBIX ATalax pa3BUTHs T€OMETPUH KaK COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOIOTHIA.

K xonmy 11 kaacca oOyyaromuiicss HayqUTCs:

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMHU C IIWIHHAPUICCKON, KOHUYECKON U ChEePUIECKOM TOBEPXHOCTIMU, OOBSICHATh
CHOCOOBI MOJTYUYECHHUS;

OMepUpOBaTh NOHITUSIMH, CBA3aHHBIMU C TEJIaMU BpallleHUs: [IMJIMHJIPOM, KOHYCOM, CPEepoii U Mapom;

pacrio3HaBaTth Telia BpalieHus (LUIMHAP, KOHYC, cepa U map) u 0ObSICHATH CIIOCOOBI MOyUYSHUS TeJ BpaIlleHNUS,
KJIACCU(PUIIMPOBATH B3aUMHOE PACTIOJIOKEHUE C(hephl U MITIOCKOCTH;

BBIYHCIISATh BEIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs, 00BEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB U
TEeJ BPAIlleHUsI, TEOMETPUUYECKHUX TEJ ¢ MPUMEHEHUEM (popMyIr;

CBOOOJIHO OIEpUPOBaTh MOHSATUSMHU, CBSI3aHHBIMU C KOMOMHALMSIMU TEJl BpAllleHUs] U MHOTOIPAaHHUKOB: MHOTOIPAHHUK,
BIIMCAHHBIN B c(hepy U ONMUCAHHBIN OKOJIO cepbl, cepa, BMCAHHAST B MHOTOTPAHHUK WK TEJI0 BpAICHUS;



BBIYUCIISATH COOTHOIICHHS MEXAY IUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu TOTOOHBIX TEJT;

n300paxaTh M3ydyaeMble (PUTYpHI, BHIMOIHATH (BHIHOCHBIE) IIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TeJl BpallCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MNPeoOpa3oBbIBaTh HHOOPMAIMIO O MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (QUrypax,
IPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJIHATH OIEPALK HAJl BEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemars TeOMETPUYECKUE 3a7a4l Ha BBIYMCICHUE YIVIOB MEXIY MPSAMBIMU U IUIOCKOCTSMH, BBIYUCIIEHUE PACCTOSHUM OT TOYKU
110 TUIOCKOCTH, B LIEJIOM, HA IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METOA IIPU PEIICHNH;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHU;

BBINIOJIHATh HM300paKEHUs] MHOTOTPAHHUKOB W TEJ BpALIEHUs NP MAPALUIETbHOM IMEPEHOCE, LIEHTPAIbHOM CHUMMETPUH,
3epKaJIbHOW CUMMETpPUH, IPU TOBOPOTE BOKPYT MPSMOIL, IpeoOpa3oBaHusl 000U,

CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB U TE€J BPALLEHUS: CEYEHMs IMIIMHApA (IapajuleJbHO U NEPHEHAUKYISIPHO OCH), CEUCHMS
KOHYca (MmapasuiesIbHble OCHOBAHMIO M MPOXO/SLIUE YePE3 BEPIIUHY ), CEUEHUS 11apa;

HCIIOJIb30BaTh METO/IBI IOCTPOEHUS CEUEHUI: METOJT CJIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHNUS, METO NIEPEHOCA CEKYILEH
IIJIOCKOCTH;

JIOKa3bIBaTh FTEOMETPUYECKHUE YTBEPKICHHUS;

IPUMEHSTh TeOMeTprudeckre (HaKThl JUIsl pELICHUsS] CTEPEOMETPUUYECKUX 3ajad, MPEANOIaralouMxX HECKOJIbKO IaroB pelieHus,
€CJIM YCJIOBUS IPUMEHEHHUS 3aJ]aHbl B SIBHOM M HESIBHOU (popMe;

pelmaTh 3a1a4M Ha 10Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUIN U HAXO0KJICHUE T€OMETPUUECKUX BEIINYUH;

MIPUMEHSATH TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;
MIPUMEHSTh MOJYYEHHbIC 3HAHUSI HA MPAKTHKE: CPAaBHUBATH, AHAIIM3UPOBATH U OLCHUBATh PEaJbHBIE CUTYAIMU, IPUMEHATH
M3YUYEHHBIE TOHATHUS, TEOPEMBbI, CBOWCTBA B MpOIECCE MOMCKA PEHICHUS MaTeMaTH4eCKH CHOPMYIUPOBAHHOW MPOOIEMBI,
MOJEIUPOBATh pPEAJIbHBIE CUTYyallMd Ha S3bIKE T'€OMETPUHM, HCCIEO0BAaTh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETPUYECKUX TMOHATUH U TeOopeM, ammapara ajireOpbl, peliaTh MPAaKTHUYECKUE 3a/layd, CBS3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKHUX BEIUYMH;

MMETh MPECTABICHUSI 00 OCHOBHBIX ATAlax pa3BUTHsI FT€OMETPUH KaK COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3iesioB M TeM IPOrPaMMBbl Konrtpoubhubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1
2 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE 6 1
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
4 [lepnieHIUKYISAPHOCTD MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE 25
5 VYTIiabl ¥ paccTosIHUA 16 1
6 MHororpanHuku 7 1
7 BekTtopsl B mpocTpaHcTBE 12
8 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 5 2
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 6 0




11 KITACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne i/m HaumeHoBaHue pa3jiesioB M TEM NPOTrPAMMBbI Kontpoabnbie | IpakTuueckue (pposbie)
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl

1 AHanuTuyeckas reoMeTpus 15 1
2 [ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3aIUsl 3HAHUI 15 1
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI KPYIJIBIX TEJ 9 1
6 JIBrKeHUS 1
7 [ToBTOpEHME, 0000IIEHUE U CUCTEMATH3AIIMs 3HAHUH 17 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

https://m.edsoo.ru/FOMGVRWHE

[TonsiTust crepeoMeTpun: TOUKa, psimas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKEHUsI Ha PUCYHKE
IIJIOCKOCTH, IapaJUICIIBHBIX IPAMBIX
(OTpe3KoB), cepeAMHBI OTpe3Ka

https://m.edsoo.ru/SECB310PZ

[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
HepeceKaroIIuecs npsiMasi U TIO0CKOCTh;
HOJTYPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJTYPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, U300paKeHIe
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX 00OHEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHUKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CocoObl 3a1anus
IPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

https://m.edsoo.ru/AQXIXEDYR

10

N300paxeHune cedeHnii mupamuibl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOAST Yepe3 X
pE€opa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpanBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

https://m.edsoo.ru/EVUE9AZ7]

11

N300paxeHue cedeHnit nmupamuibl, Kyoa u
NPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

https://m.edsoo.ru/XT1VCSWB2

12

N300pakeHre CeYeHU i MUpaMuIbl, Kyoa u
HPU3MBI, KOTOPbIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MMOCTPOCHHBIX ceueHnu Pa3HbIMHU LIBETAMU

https://m.edsoo.ru/08LAY6GMF

13

N300paxeHne ced4eHni MupamMuibl, Kyoa u
MPU3MBbI, KOTOPBIE MPOXOJAT Yepe3 X
pEbpa. N3o0pakeHue nepeceyeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammmBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMH

https://m.edsoo.ru/EKWHLAW&4

14

Merton ciaenoB s MOCTPOCHUA CeUYeHUH

https://m.edsoo.ru/1JOON3100

15

Meton crefoB Uil MOCTPOSHUS CEUEHHI.
CBoiicTBa IEPECEUYECHNUN MTPSMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/DDABJTC2N

16

Mertox cieq10B A1t TOCTPOCHUS CEUSHHIA.
CaolicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[TocTpoeHue cedyeHuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3alKCh 111aroB
MIOCTPOEHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuit B nupamue, kyoe mno
TpéM Toukam Ha péopax. Cozganue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozganue
BBIHOCHBIX YEpTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

https://m.edso00.ru/JIAQIJNZCX

20

[TocTpoenue ceuenuit B nupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEXKEH U 3alKCh 111aroB
MIOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpenue mianumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTHs
MJIAHUMETPUHU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KonTtponbnas pabora "AKcrHOMBI
crepeomerpun. CeueHus"

https://m.edsoo.ru/EBLEQ9SZ1

24

B3anmHOe pacnoyioxKeHUe NpsMbIX B
npocTtpancTBe. CkpemuBarommecs
npsiMele. [Ipu3Haky CKpemnBaronmxcs
npsaMmeix. [lapannensHbie npsMbie B
IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN

https://m.edsoo.ru/CYUQMU9K9



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
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JAHHOM IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
NapaJuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapayutenpHOCTB Tpex psMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPAMBIX

https://m.edsoo.ru/TRPMZB3IMZ

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALICIILHOTO
npoekTupoBanus. 300paxkeHNe pa3HbIX
buryp B nmapaienbHON NPOSKIIUU

https://m.eds00.ru/03GR50WZV

28

I{enTpanbHas npoeKuus. YToi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy NPSIMbIMHU

https://m.edsoo.ru/Z5FPA6SHI

29

3aayn Ha 10KA3aTEIBCTBO U
HCCIIENOBAHUE, CBA3AHHBIE C
pAacIonoXeHUEM MIPSIMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[ToHsATHS: MapaIeTbHOCTD MPSIMON U
TUTOCKOCTH B MpocTpaHcTBe. [Ipnu3Hak
HapauIeIbHOCTH MPSIMON M INTOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/N18CUQO3L

31

FeOMeTpI/I'-IeCKI/Ie 3a1a49M1 Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U IUIOCKOCTEH B
POCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

ITocTpoeHue ceueHus, IpOXOIALLETO Yepe3
JTAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyron npsamoil. Pacuér
OTHOUIIEHU

https://m.edsoo.ru/1PO6R5839

33

[TapayutenpHas MPOEKLUs, IPUMEHEHHUE [T
MOCTPOEHUS CeUeHUH KyOa 1

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
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napayuenenunena. CBoncTea
napajuiejenunea u mpusMsl

34

[TapamnenpHble 1ockocTy. [IpuzHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

https://m.edsoo.ru/QFUJAHV &8

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, TPOXOSIIECH
4yepe3 TOUKY, HE MPUHAIICKALLYIO TaHHOU
IVIOCKOCTH U CJICACTBHSA U3 HEé

https://m.edsoo.ru/2WG4W4XNO

36

CBolicTBa napaiesIbHBIX IJIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPEeCCUSHUS
MIPHU TIEPECEUCHUHN JIBYX MapaLICIbHBIX
IJIOCKOCTEN TpEThen

https://m.edsoo.ru/3KIKV3ROG

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEXKTy MapaiyieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOM C
JIBYMsI TTapajIeTIbHBIMU TIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[Toropenue: Teopema [Tudaropa na
IUIOCKOCTH

https://m.eds00.ru/9VIJZIWC6J

39

HOBTOpCHI/IeZ TPUTOHOMCTPUSA
MpAMOYTOJIBHOTO TPCYI'OJIbHHUKA

https://m.edso0o.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a U IPsIMOYTOJIBHOTO
napajuiejenuneia

https://m.edsoo.ru/HYNIQ7850

41

Brruncnenue IMH OTpe3KOB B Ky0Oe U
MIPSIMOYTOJIBHOM IapajuieIenuIee

https://m.edsoo.ru/FZBZVPOEC

42

IlepneHqUKyYISAPHOCTD NMPSAMOH U
mockocty. [Ipusnak
NEePHEHAUKYISIPHOCTH MIPSIMOM U
IUIOCKOCTH

https://m.edsoo.ru/ISFRHOGG3

43

IlepneHqUKyISPHOCTD NMPSAMOMN U
mockocty. [Ipusnak

https://m.edsoo.ru/K38BG31ZH
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NEPHEHIUKYIISIPHOCTU MIPSIMOMN U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISAILEH

44 https://m.edsoo.ru/WF3MTS4ES
4yepe3 TOUYKY MPOCTPAHCTBA U
MEPIECHANKYISPHON K INIOCKOCTH
[1;mockocTH ¥ NEPNEHAUKYJISIPHBIE UM

45 PHCHIHIY AP https://m.edsoo.ru/OKTGKHNSI
MPSMbIE B MHOTOTPAaHHUKAX
[1nockocTH U nepreHIuKyIsIpHbIE UM

46 PHCHIHEY TP https://m.edsoo.ru/S1VOAWIW3
MpsIMbIE B MHOTOI'PaHHHUKAX
[lepneHauKyIsIp U HAKIOHHASA.

47 ITocTpoeHue neprnesauKysapa u3 TOYKU Ha https://m.edsoo.ru/KIP9L.4ZCX
IpSMYIO
[leprieHAMKYJSIp U HAKJIOHHAS.

48 ITocTpoeHue neprnesauKysapa u3 TOYKU Ha https://m.edsoo.ru/2IIUD45PR
MIPSMYIO
Teopema o0 TpEX nmepHeHIUKYJISIpax

49 P P PHCHIAKYIAP https://m.edsoo.rt/CNE1PAIUS
(mpsimast 1 oOpartHas)
Teopema o0 TpEX nmepHeHIUKYJISIpax

50 P 3 PHCHINLEY AP https://m.edso00.ru/IPCG564WN
(mpsimast 1 oOpartHas)
Yron Mexay CKpeluBarIUMUCs

51 Ay cRpett B https://m.edsoo.ru/K4EHQ3E9E
MPSIMBIMU
ITorck neprneHIuKyISPHBIX MPSAMBIX C

52 IIOMOIIBIO TIEPIIEHIUKYIISPHBIX https://m.edsoo.rw/EBY VPSMSI
IIJIOCKOCTEMN

53 OpTOroHanbHOE MPOEKTUPOBAHUE https://m.edsoo.ru/GPOZX8VHE
[ToctpoeHue ceueHuit Kyoa, mIpU3MBI,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIIBIO https://m.edsoo.ru/FSZMOA1AE

OPTOTOHAJILHON NPOEKINU
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55

[Moctpoenue ceuenuii kyba, mpuU3Mbl,
IIPaBUJIILHOM IIUPAMUIBI C TIOMOILIBIO
OPTOTOHAIBHOW TPOEKIIUH

https://m.edsoo.ru/TSOFUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
iockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/N77K7ZM8K

57

IIpu3Hak neprneHAUKyIJISPHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIIE€ACTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MJIOCKOCTH

https://m.edsoo.ru/TJISUOWZTH

60

Crioco0bl OITyCTUTH TIEPIICHINKYJISPHI:
CUMMETpHUSI, CABUT TOYKHU I10 TapaJICIbHOU
MPAMOM

https://m.edsoo.ru/DHFUCBWO6

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/9OANVFE9E

62

KonrtponsHas padora "B3anmuoe

p p

pacIoIoKeHNe MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae”

https://m.edsoo.ru/JW5UZNNS8J

63

[ToBTOpEHME: yroy MeXIy NpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: Yyron Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

FCOMeTpI/ILICCKI/IC METOAbI BEIYMCICHUA
yriia MCXKAYy NpAMBIMA B MHOT'OI'PpaHHUKAX

https://m.edsoo.ru/3U40237CK

66

JByrpanHubiii yroj. CBONCTBO JUHEMHBIX
YTJIOB IBYT'PAHHOTO yTIiia

https://m.edsoo.ru/SH4CYFABO



https://m.edsoo.ru/T50FUDOOJ
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67

[Tepnenaukynsipasie maockoct. CBOMCTBa
B3aMMHO NEPHEHAUKYJIIAPHBIX TIIIOCKOCTEN

https://m.edsoo.ru/F1IHM69NVD

68

IIpu3Hak nepneHuKyJISpHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOHN
[epeceueHus IBYX IIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

https://m.edsoo.ru/FY5STMQ43F

69

[TpsMoyTONBHBIN Mapasuienenunesn; Kyo;
U3MEPEHMUs], CBOMCTBA MPAMOYIOJILHOTO
napajuleienue1a

https://m.edsoo.ru/K99DBNDAW

70

TeopeMa 0 JUaroHaJii npsamMoyroJibHOIo
napajmiejenuicaa u CICaACTBUC U3 Heé

https://m.edsoo.ru/E3T10AD6]

71

CTCpCOMeTpI/I‘leCKI/IC H IIPUKJIIaIHBIC
3aJa44, CBA3aHHBIC CO B3aUMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX H IINIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA IIPAMBIC,
MapajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKaxX

https://m.edso00.ru/TL947D6 WK

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPELIMBAIOIINXCA MPSMBIX, PACCTOSTHUE
MEXTy CKPEIUBAIOIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

https://m.edsoo0.ru/YFWZTQREN

74

Paccrosmane ot Toukn J0 IIIIOCKOCTH,
pacCTodIHHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Beruncnenue paccTossHUNA MEXIY
CKPELIMBAOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEePNEHAUKYISIPHON IIJIOCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO YyTIIa

https://m.edsoo.ru/3XGHNLQ4J
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DneMeHTHI ChepUIeCKOil TeOMETPUH:

77 1 https://m.edsoo.ru/HMVTV74CP
reoJIe3NYeCKre JIMHUHU Ha 3eMie
KonTtponsnas pabora "y

78 HIPOIIRH ";I pabota oI 1 1 https://m.edsoo.ru/IRTWZ59YU
paccTostHuUs
Cucremaru3zaius 3HaHU "MHOTOrpaHHUK

79 " 1 https://m.edsoo.ru/VC3UOAK3B
U €r0 3JIEMEHTHI
[MTupamuaa. Bunasl nupamua. [IpaBunsHas

80 1 https://m.edsoo.ru/J3R0247EQ
nupamuia
[Ipu3ma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

&1 1 https://m.edsoo.ru/INDHOOSEQ
[IpaBunbHas npusma
II OU mapajuiejie en,

82 PAMOH Ttap J{ JICTHTIEA 1 https://m.eds00.ru/L8803LZGS
MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo
Brinmykible MHOTOrpaHHUKH. Teopema

83 . 1 https://m.edsoo.ru/B4TOMDU1D
Oitnepa
Brinmykible MHOTOrpaHHUKH. Teopema

84 Olinepa. IIpaBunpHbIE U TOTYTIPAaBUIIbHBIE 1 https://m.edso0.ru/QOMX9GA1S
MHOT'OTPAaHHUKHU

85 KonTponbhnas pabora "MHuororpaHHukn" 1 https://m.edsoo.ru/3N52B3TEM
ITo € BEKTOpa Ha IUI0CKOC

86 FUTTHE BEKTOPA Ha IDIOTKOCTH 1 B 1 https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL.8

88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuio mapannenenumnena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXEeHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenue BekTopa mo 6a3ucy Tpéx

91 " 1 https://m.edsoo.ru/U760IDCTG
BEKTOPOB, HE JISKAITUX B OJTHON TUIOCKOCTH

92 CkansipHo€ MpOU3BEICHNE 1 https://m.edsoo.ru/JZ46 VNC71
Brruucnenue yria Mexy BEKTOpaMu B

93 Y o P 1 https://m.edsoo.ru/ITUSI96UQP
MIPOCTPAHCTBE

94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/FIXV79T8B
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https://m.edsoo.ru/FJXV79T8B

95

[Ipocreiimue 3anauu ¢ BEKTOpamMu

https://m.edsoo0.ru/JCWURNGO1

1
96 [Ipocreiinve 3a7a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3IWEWZZSY
98 O0o01IeHNe U CHCTeMaTU3alus 3HAaHUH 1 https://m.edsoo.rut/ECRMXSNM3
99 O00011eHre U cUCcTEMaTU3aLNS 3HAHUI 1 https:/m.edsoo.ru/XXBTFP5WL
100 Hrorosas kKoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Hrorosast kKoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edso00.ru/931 AWXEK 1

OBILIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102
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https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KITACC

KoaunuyecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m | Tema ypoka Kontpoabnbie | IpakTuueckue
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI

IToBTOpenue Tembl "KoopauHaTel BEKTOpa

1 P PA | P 1 https://m.edsoo.rt/WERSDSI4U
Ha MJIOCKOCTH U B POCTPAHCTBE
IToBTOpenue Temsl "CkaasapHoe

2 P \ P 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
IToBTOpenue TeMsl "Beruncienue yria

3 P y" 1 https://m.edsoo0.ru/55KY41LVG
MEX/1y BEKTOpaMU B IPOCTPAHCTBE
IloBTOpenue Temnl "YpaBHEHHE IPSMOI,

4 p g p " p 1 https://m.edsoo.ru/U20HPUS6W
MIPOXOASAIICH Yepe3 TBE TOUKU
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 p p 1 https://m.edsoo.ru/VYIHSTERW
ypaBHEHHUE MIJIOCKOCTH B OTPE3KaX
VYpaBHEHUE NIIIOCKOCTH, HOPMaJIb,

6 p p 1 https://m.edsoo.ru/541910WGX
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/NTYOG2APM
JInHelHbIe HepaBeHCTBA, JIMHEHHOE

8 p 1 https://m.edsoo.ru/54EQ7JQSE
MpOrpaMMHUPOBaHUE
JInHelHbIe HepaBeHCTBA, JIMHEHHOE

9 p 1 https://m.edsoo.ru/VPKWBB4AA
MpOrpaMMHUPOBAHUE
AHaIuTHYEeCKUE METOILI pacuéra yria

10 ARLP y 1 https://m.edsoo.ru/KHJ20M3PV
MEXy NMPSMbIMUA B MHOTOTpaHHUKAaX
AHamuTHYecKre METOJIBI pacuéra yriia

11 AP P yr 1 https://m.edsoo.ru/DDXUUAIAS
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX
dopmyna pacCcTOSHHUS OT TOUKH 10

12 pMyJIa p a 1 https://m.edsoo.ru/SG451UUG1
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxnenue pacCTOSHUN OT TOYKU 10

13 A p A 1 https://m.edsoo.ru/8V2N4X1L3

IIJIOCKOCTH B KyOe



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3

14

HaxoxnaeHne paccTossHui OT TOYKU A0
IJIOCKOCTH B MPAaBUILHON NUPAMHUJIE

https://m.edsoo.ru/UZ15UU37F

15

KonrponbHas pabora "AHanurudeckas
reomeTpus”

https://m.edsoo.ru/SNGI1GHFM

16

Ceuenus MHOI'OIr'paHHUKOB: CTaHAAPTHBIC
MHOI'OI'PaHHUKH

https://m.eds00.ru/219603NHQ

17

Ceuenus MHOI'OI'PpaHHUKOB: METOA CJICI0OB

https://m.edsoo.ru/52XG0O2J5B

18

Ce‘-IeHI/ISI MHOI‘OI‘paHHI/IKOBI CTaHIIapTHBIC
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

https://m.edso00.ru/CUP7TCPXQ

19

[TapannenpHbIE MPSMBIE U TNIOCKOCTH:
IapaJuICIbHbIE CEUYEHHUS

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHbie MPsIMbIE U TUIOCKOCTH:
pacuér OTHOIICHUN

https://m.edsoo.ru/O71ROIJFI

21

HapaJ'IJ'IeJ'ILHLIe IIpsAMBIC U ITIJIIOCKOCTH:
YTJIBI MCXKAY CKPCIIUBAOIIUMUCSH
psAMBIMHA

https://m.edsoo.ru/26EPTM74A

22

[lepnenquKkynspHbIC IPSAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEePIEHIUKYISPHBIX IUIOCKOCTEN U
MPSAMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[lepnieHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnenaukynspHbIe IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: miomanu
MHOTOYTOJEHUKOB, (POPMYJIBI IS
TJI0IA 1N, COOOPaKEHUSI TIOT00MS

https://m.edsoo.ru/FDRZ0O9G4X



https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X

26

IToBTOpenue: mwiomanu
MHOTOYTOJILHUKOB, (DOPMYJIIBI JIJIS
TJI0IA 1N, COOOPaKEHHSI TIOI00MS

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

27

IToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
TIoaaen, COoOpakeHust Moa00us

https://m.edsoo.ru/HWHVFENLOO

28

[Tnomaau cedeHuit MHOrOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHSI TOT00MS

https://m.edsoo.ru/X2HRM9HD4

29

[Tnomamu ce4eH it MHOTOrpaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPaKCHHSI TOT00MS

https://m.edsoo.ru/SH4ELYIN6

30

Kontposbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaesnenumnena

https://m.edsoo.ru/6UXGOORC9

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTia

https://m.edsoo.ru/VK2J2TXEF

33

Crepeomerpudeckue 3a1auu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuesaa

https://m.edsoo.ru/ODR6H6TQS

34

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajienenuena

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM npsMOit TPU3MBI

https://m.edsoo.ru/SAILOYHYJ

36

CrepeoMeTpHuyecKre 3aJjauu, CBI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMO MTPU3MBbI

https://m.edsoo.ru/ID8HV54A9

37

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSAMON MPU3MBI

https://m.edsoo.ru/QI'Y C4F8IU



https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

BeruucieHue 00bEMOB TEJ C TOMOLIBIO

38 onpenenaéHHoro uaterpaita. O0béM https://m.eds00.ru/ON585060H
HaKJIOHHOH TPHU3MBbI
Brruncienue 00bEMOB TEN ¢ IIOMOILBIO

39 onpenenaéHHoro uaTerpaina. O0beéM https://m.edso0.ru/2CJLCMK8N
MUPaAMU/IBI
dopmyna o0béMma mupamuasl. OTHOLIEHHE

40 pMY p A https://m.edsoo.ru/AL3PODC9E
00BEMOB MUPaMHUJ C OOIIMM yTIIOM
dopmyna 00béMa mupaMuasl. OTHOIIEHHE

41 pMY p a https://m.eds00.ru/3GOOAJRNY
00BEMOB MUPAMUJ ¢ OOIIUM YIIIOM
CrepeoMeTpHUUYECKUE 3a1a9H, CBI3aHHBIE C

42 p p . . https://m.edsoo.ru/7TRERHWO7
00bEéMaMK HAKJIOHHOW TTPU3MBI
CrepeoMeTpHUUECKHUE 3a4a4UU, CBSI3aHHEIE C

43 PEOMETP A hitps://m.eds0o.ru/SF480DTS6
00BEMaMU TUPaAMUJIBI
[Ipuknanueie 3anaun no reme "OObEMBI

44 Tea", cBA3aHHbBIE C 00BEMOM HAKJIIOHHOM https://m.eds00.ru/9SF6OYYVX
MIPU3MBI
[Tpuxnaansie 3agaun o Teme "O0bEMBI

45 " . https://m.edsoo.ru/Z4MZ27RMY
Ten", CBsI3aHHBIE C O0BEMOM MTUPAMHUIBI
I[Ipumenenne 006LEMOB. Beruncnenne

46 p https://m.edso00.ru/I39CXO3CP
paccTostHUS J0 MITOCKOCTH
KourponsHaas padora "O0nEM

47 P P " https://m.edsoo.ru/XNWZSSJ7P
MHOT'OTpaHHUKA
HunuHaapudeckast TOBEPXHOCTb,

48 o0pa3yromue MUIHHIPHIECKON https://m.edsoo.ru/7DHKEHEG6
MMOBEPXHOCTH

uuHaap. IpsamMoit kpyroBo MUIMHID.

49 H Ap- 1P Py H AP https://m.edsoo.ru/MAVW4KY55
[lmomaae MOBEpXHOCTH HWJIMHAPA
Konnueckast moBEpXHOCTH, 00pa3yIOIINE

50 p pasyiom https://m.edsoo.ru/PVRE7THQ6Y

KOHHYecKoi nosepxHoctu. Konyc



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y

CeucHue KOHYCa MJIOCKOCThIO,

51 " https://m.edsoo.ru/EOVSHALSL
napajuieIbHOM TIOCKOCTH OCHOBaHUS
VYceuénuslil KoHyc. M300paxkenue

52 y p https://m.eds00.ru/9VKWVDCTE
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomane OOKOBOI MOBEPXHOCTH U

53 B uﬂ p https://m.edsoo.ru/AWKB9E4NE
MTOJTHOW MTOBEPXHOCTH KOHYyCa
[Tmomane OOKOBOI MOBEPXHOCTH U

54 B uﬂ p https://m.edsoo.ru/9NF4UE3K]J
MTOJTHOW MTOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BEIUHCIICHHE, https://m.edsoo.ru/QZVHSEXL9
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIIEHHE, https://m.edsoo.ru/AKF6PW62W
MMOCTPOCHUEM CEUEHUH MUIUHAPA, KOHyCa
IIpuknagnbie 3a1a4u, CBI3aHHbBIE C

57 p a A https://m.edsoo.ru/3429Z1LHT5
IATHH]IPOM
[Ipuxnagaele 3a0a4, CBI3aHHBIE C

58 p g a https://m.edsoo.ru/ZY6ENPVKD
UIHHIPOM

59 Cdepa u map https://m.edsoo.ru/WITVKAJOR
[Tepeceuenue cheps u mapa ¢

60 mockocThio. Kacanue mapa u cepsl https://m.edsoo.ru/JENB5ZS0
MJIOCKOCTHI0. By 1 n3o0pakenue mapa
[Tepeceuenue cdepsl u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl https://m.edsoo.ru/M6WKI9K950
MJIOCKOCTRI0. By n n3o0pakenue mapa
VpaBuenue chepsl. Ilnomans chepol u €€

62 p . bep A chep https://m.edso0.1u/U8G24BO8SH
yacTen

63 Cummerpus chepsl 1 mapa https://m.eds00.ru/6E6GX0YJS
CrepeoMeTpHUecKe 3a1adl Ha

64 p p a https://m.edsoo.ru/MSYBPKH7R

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,



https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R

CBSI3aHHBIE CO CEpOl U mapom,
IMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

65 . https://m.edsoo.ru/MXRDTK72T
CBSI3aHHBIE CO CEPOH U MapoM,
IIOCTPOCHUEM UX CEYEHMM IIOCKOCTBIO
ITpuknamaele 3aga49u, CBSI3aHHBIC CO

66 p . A A https:/m.edsoo.ru/XWS5LI7A9J
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH HA MJIIOCKOCTH,

67 BBIYMCIICHHS B OKPYXKHOCTH, CTAaHIAPTHbBIE https://m.edsoo.ru/EJ2QDAVE]
og00us
PaznuyHple KOMOMHAIIMY TET BPAILICHUS U

68 https://m.edsoo.ru/LE7933LXX
MHOT'OTPaHHUKOB
3anaun o teme "Tena ¥ MOBEPXHOCTH

69 " https://m.edsoo.ru/PHHLCG54E
BpaIicHus
3amauu o teme "Tena U MOBEPXHOCTH

70 ! " P https://m.edsoo.ru/22WPBLTP9
BpaIieHus
KonrponsHas padora "Tena u

71 P P " https://m.edsoo.ru/33W222M63
TTOBEPXHOCTH BpaIEHUS
O0bpéMm nunuuapa. Teopema 06 00bEME

72 H P p https://m.edsoo.ru/1ZN2S6ZMO
MPSAMOTO HUIMHAPA
Brrunciaenne 00bEMOB TEN ¢ TOMOILBIO

73 ornpeaenéHHoro uurerpaita. O0béM https://m.edsoo.ru/ACTOMFMVF
KOHYyca
ITmomaay OOKOBOM M IOJIHOMH

74 https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C

75 BBIYUCIICHHEM 00BEMOB ITMIIMHAPA, https://m.eds00.ru/709VJYPSC
KOHycCa
[Tpuknaaneie 3agauun o reme "OO0bEMBI U

76 https://m.edso0.ru/QXEA9IGPVB

IJI0ILA M TOBEpXHOCTEN Ten"



https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

77

O0BEM mapa u 1apoBOTO CEKTOpA.
Teopema 06 00béme trapa. [lnomans
cdeprr. CTepeoMeTpUUYECKUE 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, IrapoBoro CerMeHTa M MIapoBOTO
CEKTOpa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CcBsI3aHHBIC C 00BEMOM I1apa 1
wionaapio ceprbl. COOTHOIICHUS MEXKIY
IJIOIA IIMH TTOBEPXHOCTEH U 00bEMaMH
MOAOOHBIX TEJ

https://m.edsoo.ru/EZH9GRUE]

79

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu o 1001H.
CrepeomMeTpHUECKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYKCIIEHHEM 00BEMOB TEJ U ILIOIIAAEH
MMOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTponbnas padota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

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

81

JIBr>keHust mpocTpaHcTBa. OToOpaskeHusl.
JIBrokeHust ¥ paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBUKECHUN

https://m.edsoo.ru/RXJ4Y W6NA

82

Bunas! nBrkeHui: mapauieabHbIil
[IEPEHOC, LIEHTpaabHas CUMMETPUS,
3epKaJIbHasi CHAMMETPHS, IIOBOPOT BOKPYT
IpsAIMOI

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanns nomoowus. [Ipsmas u
cdepa Diinepa

https://m.edsoo.ru/AIPU2WOAX

84

FCOMCTqueCKHe 3ala4i Ha MPUMCHCHUEC
JABUKCHU S

https://m.edsoo.ru/KFDHOMGKZ

85

KonrtponbHas pabora "BekTops! B
npocrpaHcrae”

https://m.edsoo.ru/4F52B11KK



https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK

86

Oo6o6maromee nosropenue 11 noHsATUi 1
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"IlapajsienbHOCTh MPSAMBIX M TIJIOCKOCTEH
B MpocTpaHcTre"

https://m.edsoo.ru/IHVB2NZH9

87

Ob6o6maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BekTopsl B mpocTpaHcTBe”

https://m.edsoo.ru/AQEFPERJ0

88

Oo6o6marommee nmosropenue 11 moHsTUH U
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"BekTopsl B mpocTpaHcTBe”

https://m.edso0o.ru/3NIJOLN63

89

Oo6o6maromee nmosropenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

https://m.edso00.ru/B85S7VDTC

90

O6o6matoniee nopropenue 11 nonsruii u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o0maroiee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpYyTJbIX TE€N"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6mmatomiee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYyTibIX TN

https://m.edsoo.ru/JG1DJ50NK

93

HToroBast KOHTpOJIbHASA paboTa

https://m.edsoo.ru/GXZMP89GD



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD

94

HToroBast KOHTpOJIbHASA paboTa

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

https://m.edsoo.ru/UI26CB4XL

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5

97

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/8ZKNMYF03

98

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

https://m.edso00.ru/41 X3XKQOG

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

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

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB ITO
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102




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJIbHOM

ITPOI'PAMMDBbI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

7
7.1
7.2
7.3
7.4

7.5

7.6
7.7
7.8

7.9
7.10

7.11

7.12

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero oo1ero
o0pa3oBaHus

I'eomerpus

OnepupoBaTh NOHATUAMU: TOUYKA, PAMasi, INIOCKOCTb

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKHX 3314
OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U NEPHIEHAUKYJIISPHOCTD NPSAMBIX U IUIOCKOCTEN
KnaccugunmpoBars B3auMHOE pacloiI0KEHNE TIPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE

OnepupoBaTh MOHATUAMHU: ABYI'PAaHHBIH Yroj, IpaHH JBYTPaHHOTO yrija, peOpo ABYI'PAaHHOIO YIJa, JIMHEHHBIH yroi
JIBYTPAaHHOTO yTJIa, TpayCcHas Mepa JBYTPaHHOTO yIiia

OHGpHpOBaTB MOHATUAMU: MHOTI'OI'PAaHHUK, BBIHYKJIHﬁ u HCBLIHYKJ'IHﬁ MHOT'OTPpaHHUK, 3JIEMCHTBI MHOI'OI'PAHHHUKA,
HpaBHJ’IBHHﬁ MHOT'OT'PaHHHUK

PacriozHaBaTh OCHOBHBIE BUJIbI MHOTOI'PAaHHUKOB (MMUpaMuaa, IpU3Ma, MpsMOYToIbHbINA Napauieenunesn, Kyo)

KnaccupuiupoBaTe MHOTOIpaHHUKM, BBIOMpas OCHOBaHUS s Kiaccu(UKaluu (BBINYKIblE M HEBBIMYKIIbIE
MHOTOTPaHHUKH, IPAaBUJIbHbIE MHOTOTPAHHUKH, IIPSIMbIE M HAKJIIOHHBIE TPU3MBI, TapaJuIeIeHUIIE Ibl)

OHGpHpOBaTB IMOHATHAMU: CEKYyIIasd IMJIOCKOCThb, CCHCHNEC MHOTOTPAHHHUKOB
OOBICHATH IMPUHIHUIIBEI TOCTPOCHUA CE4YEHHMI MHOTOT PAaHHUKOB, UCIIOJIB3YysS METO/ CJIICIOB

Ctpouth cedeHHs MHOTOIPAaHHHUKOB METO/IOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y

PemraTs 3ala4Yd Ha HaXO0XICHHUEC TCOMCTPHYCCKUX BCIUYHUH I10 o6pa3uaM WM aJiroputMam, IPUMCHASA HU3BCCTHBIC
AHATIUTUYCCKUE METOJABI TP PCHICHUH CTAHAAPTHBIX MAaTEMATHUYCCKUX 3a/la4 Ha BBIYHCIICHHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs
TOYKaMHu, OT TOYKH JO HpHMOﬁ, OT TOUKHU OO IMIIOCKOCTHU, MEKAY CKPCIIMBAIOIITUMHCA IMTPAMBIMHA



7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KITACC

Kon
IpoBePsAEMOro
pe3yJjbTara

6
6.1

6.2
6.3

Pemate 3amaum Ha HaXOXKJICHHE TI'€OMETPHYECKHUX BEIHMYMH MO OOpa3llaM WM AJITOPHUTMaM, MPHUMEHSs W3BECTHBIC
AQHAJIUTUYECKHE METOJbl TPH PEHICHHH CTAaHAApPTHBIX MAaTeMaTHYeCKUX 3a/1ad Ha BBIYHCICHHE YIJIOB MEXKIy
CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXY IPSMOI U INIOCKOCTBIO, MEX/Y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boranciars 06bEMBI 1 10111 TOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUPaMUIa) C IpUMEHEHHEM (HOpMyJ1, BEIYUCISATh
COOTHOUICHUS MEX/Y IUIOMIASIMU TIOBEPXHOCTEH, 00bEMaMu 1MO100HBIX MHOTOTPaHHUKOB

OnepupoBaTh NOHATHSAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPHUHU, LIEHTP, OCh U IJIOCKOCTb
CUMMETpPUHU PUTYPHI

W3Bnekatp, npeoOpa3oBbIBATh M HWHTEPIPETUPOBATH MHGPOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax,
IIPEICTABIICHHYIO HAa YEPTEXKAX U PUCYHKAX

HpI/IMeHHTb IreOMCTPHUUCCKUC q)aKTBI A1 pCIICHUA CTCPCOMCTPUYUCCKHUX 3aiad, IMpCAIIojararomrux HCECKOJIBKO IIaroB
peuicHus, €CJIN yCIOBUA NPUMCHCHUS 3a/IaHbI B SIBHOU (bOpMC

HpI/IMeHHTb HpOCTeﬁHlHC nporpaMMHbIC CpE€ACTBa W JDJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMbI TIIpH PCHICHHUU
CTCPCOMECTPHUUYCCKUX 3a/lav

HpI/IBOI[I/ITB MNpUMEPbI MATCMATUYCCKHX SaKOHOMepHOCTeﬁ B MpUPOAC M KH3HH, PaCIIO3HABATH IIPOABJICHHC 3aKOHOB
TCOMETPHUU B UCKYCCTBC

[IpuMeHATh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIE CUTYallUd U MIPUMEHSATh U3YUEHHBIC MMOHATHS B
MIPOIIECCE MOMCKA PEIIeHUsI MaTeMaTHIeCKu c(hOPMYJIUPOBAHHOMN TTPOOIEMBI, MOICIMPOBATh PEAIbHBIC CUTYAIlMU Ha S3BIKE
TE€OMETPHH, HCCIEA0BATh MOCTPOCHHBIE MOJIETH C UCTIOJIb30BAaHNEM F€OMETPHUECKUX MOHITHI U TEOpEM, armapara anreOpsl,
pemaTh NpakKTUYECKUE 3a/1a4H, CBS3aHHBIE C HAXO0K/IEHUEM F€OMETPUUECKUX BEJIMYNH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM NPOIrpaMMBbl CpeIHero o01ero
o0pa3oBaHus

I'eomerpus

OHCpI/IpOBaTB MNOHATHUAMU: HUINHAPUYCCKAsd IMOBCPXHOCTD, 06pa3y101une I.[HJ'IPIHJIpH‘-ICCKOfI MOBCPXHOCTHU, HHIIUHAP,
KOHHNYCCKas MOBCPXHOCTD, 06pa3YIOH_II/Ie KOHHYECKOU IIOBCPXHOCTHU, KOHYC, C(I)CpI/I‘{CCKaH IMOBCPXHOCTH

PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cepa U map)

OOBACHATH CIIOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS



6.4

6.5

6.6

6.7

6.8
6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18
6.19

6.20

6.21

KnaccugunupoBars B3auMHOE paclookKeHne Cepbl U MITOCKOCTH

OnepupoBaTh MOHATHIMU: LIAPOBOM CErMEHT, OCHOBaHHE CETMEHTA, BBICOTAa CETMEHTA, LIApOBOM CJI0H, OCHOBaHME I1apOBOI0
CJI051, BBICOTA LIAPOBOrO CJIOSL, IIAPOBOM CEKTOP

Boruncnsate 00bEMBI U IITOMIAAH TOBEPXHOCTEH TN BpAIICHUs, TEOMETPUUECKUX TeJ C IPUMEHEHHEM (HopMyIT

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHMK, BIHMCAHHBIM B cdepy M ONUCaHHBIA OKoJo cdepwl, chepa, BIHMCaHHAS B
MHOTOTPaHHUK WX TEJIO BPALICHUS

BbIuuciiaTe COOTHOLIEHUS MEXY TUIOINAASIMUA TOBEpXHOCTEH U 00BEMAaMU MOAOOHBIX Tel
N300paxkaTh n3yyaembie GUTYpPhI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BreInonHATE (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTBHIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH
CEUYCHMS TeJI BpallleHUs

W3Brekatb, MHTEPIPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX TI'E€OMETpPUUYECKUX (urypax,
MPEJICTABICHHYIO HA YePTeKax U PUCYHKAX

HpI/IMeHHTb IrCOMCTPHUUCCKUC q)aKTLI A peIICHUA CTCPCOMCTPHUUCCKUX 3aJiad, IIPCAIOoIararomux HCECKOJIBKO IIaroB
peuicHus, €CJIN yCIOBUA NPUMCHCHUS 3a/IaHbI B SIBHOU (bOpMC

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIHOJ'IHS[TI) ﬂeﬁCTBHH CIIOXKCHUA BCKTOpOB, BbIYUTAHUA BGKTOPOB %1 YMHO)KGHI/ISI BeKTOpa Ha 4ucio, O6’b$[CH$ITI), KaKUMH
CBOMCTBAaMM OHH 00JIaIar0T

HpI/IMeHHTB IMPaBUJIO MTapaJlICJICIUIICAA IIPHU CIIOKECHUNU BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMUA: NCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE, BCEKTOP, MOAYJIb BCKTOpA, PAaBECHCTBO BEKTOPOB,
KOOpAWHATBI BCKTOpPA, YTOJ MCKAY BCKTOpAMH, CKAJILAPHOC MPOU3BECACHHUC BCKTOPOB, KOJUIMHCAPHBIC W KOMIIJIAHAPHLIC
BCKTOPBbI

Haxoaute CYMMY BCKTOPOB H HNPOU3ZBCACHHUC BCKTOpAa Ha YUCIIO, YTOJ MCKAY BCKTOPAMH, CKAJAPHOC IMPOHU3BCIACHUC,
pacKiiaAbIBaTh BECKTOP MO ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

3allaBaTB IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT
PemraTs HpOCTGfIH.IPI@ TCOMETPHUICCKUC 3a1a4i HAa IPUMCHCHNE BEKTOPHO-KOOPAWHATHOT'O METOJa

PemraTe 3amaun Ha JOKa3aTENbLCTBO MAaTEMATHYECKMX OTHOILICHUM M HAX0XKICHHUE TCOMCTPHUICCKUX BCIIMYIUH I1O 06pa3uaM 5005
AJIropuTMam, NMMpUMEHAA U3BCCTHBIC MCTOABI IIPU PCIICHUU CTAHAAPTHBIX MATCMATUUCCKUX 3a/1a41

IIpuMeHATH NpOCTEHIIME MPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHMKALIMOHHBIE CHCTEMBI IIPM PELICHUU
CTEPEOMETPUUYECKUX 3a/1a4



IIpuBoauTE TpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB

6.22

FE€OMETPHUH B HCKYCCTBE

[IpuMeHsATh MOJIyYeHHBIC 3HAHUS Ha MPaKTUKE: aHAJIU3UPOBATH PeajbHbIC CUTYallUd W MPUMEHSITh W3YUYEHHBIC MOHSTHUS B
6.3 MPOIIECCe MOMCKA PEIICHUS MAaTEeMAaTUYECKU CPOPMYITUPOBAHHON MTPOOIIEMBI, MOJISTUPOBATh PEAIbHBIC CUTYAllUU HA SI3BIKE

TCOMETPHH, UCCIICAOBATE ITIOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM I'COMETPUUCCKHUX MMOHATUH U TEOpPEM, allriapara aJ'IFe6pI)I,
pe€uiaTh NpakKTHYECKUEC 3aJa4r, CBA3aHHBIC C HAXOXICHHUEM I'€COMETPUUCCKHUX BCIIMUUH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Konx
7

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

I'eomeTpus

OCHOBHBIC TTOHSTHS CTCPCOMCTPHU. TO‘-IKa, npsamas, IUIOCKOCTb, IIPOCTPAaHCTBO. [TousTue 00 aKCHOMATHYECKOM IMOCTPOCHUU
CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

B3auMHOe pacrnosioxkeHue NpsiMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napajlelibHble U CKpeuuBaromuecs npsamele. [lapamiensHocTh
NPSMBIX U INIOCKOCTEHN B IPOCTPAHCTBE: MApaJLIEIbHbIE PSMbIE B IPOCTPAHCTBE, NAPAILIEIBbHOCTb TPEX MPSAMBIX, HapAJIIEIIBHOCTD IPSIMOM
U IUIOCKOCTH. YTJIBIC COHAIPaBIECHHBIMU CTOPOHAMH, YTOJ MEXAY MNpSIMbIMH B MpocTpaHcTBe. [lapamiensHOCTh IUTOCKOCTEH:
napaJieNibHbIe MJIOCKOCTH, CBOMCTBA MapaJuIeIbHbIX II0cKocTel. [IpocTelinme npocTpaHCTBEHHbBIE PUTYpBI HA INIOCKOCTH: TETPAdAP, KyO,
napajuiesenune1, HOCTPOEHUE CEUeHUN

IlepnieH AUKyYISAPHOCTD IPSIMON U IUIOCKOCTH: NIEPIEHAUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, IIPSMBIC NTapaJlIEIbHBIE U IEPICHAUKYIIAPHBIC
K IUIOCKOCTH, NPU3HAK MEPIEHIUKYJIPHOCTH MPSAMON U IUIOCKOCTH, TeOpeMa O IPSAMON INMEepHNEeHIUKYISAPHOU IUIOCKOCTU. YTIJbl B
IIPOCTPAHCTBE: YTOJI MEXAY IPSIMOU U IMJIOCKOCTBIO, IBYTPAHHBINA YTOJI, IMHEWHBIN yIroJl IBYTPaHHOIO yria. [lepnenauKkyisap 1 HakKJIOHHBIE:
paccTosiHiEe OT TOYKH JO IMJIOCKOCTH, PACCTOSTHUE OT MPSMOM 0 IUIOCKOCTH, MPOEKIUs (PUrypbl Ha IIIOCKOCTh. [leprneHauKkynspHOCTb
IJIOCKOCTEN: MPHU3HAK NEPIEHIUKYIAPHOCTH JBYX INIOCKOCTEN. TeopeMa o TpEX NMepneHIuKyIIsIpax

IlonsATHE MHOTOIPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIBIE U HEBBIIYKJIbIE MHOIOTPAHHUKH, pa3BEPTKAa MHOTOI'PaHHHUKA.
[Tpusma: n-yronbHas mpu3Ma, TpaHU M OCHOBAHUS NMPHU3MBI, IPsIMas U HAKJIOHHAs NMPHU3MbI, OOKOBas W IOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapayenenunen, NpsMOYIOJbHBIN NapaJUIeIenunea U ero cBoicTea. [InpamMua: n-yronpHas nupamuia, rpaHd 1 OCHOBaHUE IUPAMUBL,
OOKOBasi W TOJHAs MOBEPXHOCTh MUPAMHbI, MpaBWIbHAA U YCEUEHHas NMUpaMula. DJIEMEHThl MPU3Mbl U HUpaMuibl. [IpaBuibHbIE
MHOTOIPAHHUKH: TOHSTHE MPAaBWIBHOTO MHOTOTPAaHHMKA, MpPAaBWIbHAs NPU3Ma M NpPAaBWIbHAS NUpaMuIa, NPABUIbHAs TPEyroJbHas
UpaMuJia U TpaBUIbHBIA TeTpasap, KyO. [IpeacraBineHue o npaBuiIbHBIX MHOTOTpaHHHUKAX: OKTa’Ip, A0JEKadAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMUBI

CummeTpusi B IIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, IPSAMOM, IUIOCKOCTH. OJEMEHThl CHMMETPHM B IUpamMuiax,
napajuiejenuneax, MpaBuiIbHbIX MHOTOTPAaHHUKAX

Brruncienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans 60KOBOW MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMON
NPU3MBI, TUIOIAAb OCHOBAHUH, TeopeMa O OOKOBOHM MOBEPXHOCTH MPsAMOU Mpu3Mbl. [lnomians OOKOBOI MOBEPXHOCTH M MOBEPXHOCTH
NpaBUIBHOM NUpaMuUbl, TeOpEMa O MIoaau yceuéHHoM nupamMuasl. Ilonsatre 00 06béMe. OOBEM NUpPaMUIbL, TPU3MBI



7.7 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY IIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMH MO0OHBIX TET
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 [Munuuapuyeckass MOBEPXHOCTh, OOpa3yIOLIME LMIMHAPUYECKON MOBEPXHOCTH, OCh LMIMHAPUYECKOH mnoBepxHocTH. Lmnuuap:
' OCHOBaHHUs U OOKOBasi OBEPXHOCTh, 00pa3yoIlas U 0Cb, IUIOIAAb OOKOBOH U MOJHOM MOBEPXHOCTU
Konunyeckas noBepxHocTh, 00pa3yromine KOHM4EeCKON OBEPXHOCTH, OCh U BEpLIMHA KOHWYECKOM oBepxHocTU. KoHyc: ocHOBaHME 1
6.2 BepLIMHA, 00pa3yrowiast U 0Ch, IUIOIAAb OOKOBOI U MOJHON MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yIoliye U BbICOTA, OCHOBAHUS U
O0KOBast MIOBEPXHOCTh
63 Cdepa u map: eHTp, paauyc, IuaMeTp, TIOMaab TOBEPXHOCTH chepbl. B3anMHoe pacnonoxenne cepsl U MII0CKOCTH, KacaTelbHast
TJIOCKOCTH K cdepe, TUIOMaas Chephl
6.4 N300pakeHue Tes BpallleHUs Ha MJI0CKOCTU. Pa3BépTka uiMHApa U KOHyca
6.5 KoMOuHnanmu ten BpalieHusi © MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONMMCAaHHBIM OKOJIO cdepbl, cdepa, BOUCAHHAST B MHOT'OIPaHHUK,
WJIM TEJIO BpAIllCHHUS
6.6 [Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00bEME MPSMOYTOIBHOTO MapaIeNICUIeIa U CICICTBUS U3
' Heé. O0BEM nuuHApa, KoHyca. O0BEM 1mapa U miomanb chepsl
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX/1Y IJIOLIAIIMU MIOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TeJ
6.8 Ceuenust nunuHapa (mapauieIbHO W MEPHNEHAMKYJSIPHO OCH), C€YEeHHs KOHyca (MapajljieIbHOE OCHOBAHMIO U MPOXOAsIlee uepe3
' BEpIIMHY), CCUCHHS II1apa
BexTop Ha mockocTH U B mpocTpaHcTBe. CI0XKEHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4MCI0. Pa3noxeHune BeKTopa
6.9 o TpEM HEKOMIUTaHApHBIM BeKTOpaM. [IpaBuio napamienenunena. Pemenue 3agay, CBA3aHHBIX C TPUMEHEHUEM MPABUI ACHCTBHUH C
BEKTOpaMH
IIpssmoyronbHasi cucteMa KOopAMHAT B npocTpaHcTBe. Koopaunatsl BekTopa. lIpocTeiimne 3amaun B KoopAnHaTaxX. YTroid Mexay
6.10 BekTOpamu. CKallsipHOE MPOU3BEEHUE BEKTOPOB. BrIunCiIeHNnEe yIiIoB MEKIY NPSIMBIMU U IUIOCKOCTSIMH. KoOopanHaTHO-BEKTOPHBIM

MCTO/ IIPpU PCIICHUHN TCOMCTPHUICCKUX 3ada1



MPOBEPSIEMBIE HA EI'D IIO MATEMATHUKE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON MTPOI'PAMMBI CPEJJTHEI'O OBIIIEI'O OGPA3OBAHUSI

Kon . .
IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl
NpoBepPsIeMOro
poBep cpeaHero oomero o0pazoBaHust
TpeOOBaHUS

Bnanenne meromamMu J0Kas3aTelabCTB, AJrOPUTMAMU pEIIEHUS 3a4ad; yMEHHE (QOpMyJIMpOBaTh U ONEpUPOBATh
HNOHATUSMH: OIpEACICHUE, aKCHMOMa, TEOpeMa, CIEACTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIC
(GOpMYIMPOBKH; IPUMEHSTh UX; YMEHUE (OPMYIUPOBAaTh OOPATHOE U MPOTUBOIOJIOKHOE YTBEPXKIEHHUE, IPUBOJAUTH
IpUMEpPbl M KOHTPIPUMEPHI, HUCIOJIb30BaTh METOJ MaTeMaTUYECKOM HWHAYKLIMH; TMPOBOJUTH JOKAa3aTElIbHbIE
1 paccyKIeHMs IpH pelIeHUM 3a/ad, OLEHWBATh JIOTMYECKYIO MPAaBUIBHOCTb PACCY)XKICHHH; yMEHHE OIEepHpOBATh
MOHATUSIMH: MHOKECTBO, IIOJMHOKECTBO, OIE€pallMi¥ HaJ MHOXECTBAMHM; YMEHHME MCIOJIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIN anmapart Jij1sl OIMCaHUs peaIbHBIX POLIECCOB U SBJICHUN U IPU PEILICHUH 3a]1a4, B TOM YHUCIIE U3 JPYTUX
y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATUSMU: rpad, CBA3HBIN rpad, AepeBo, LMKI, IT'pad Ha IIIOCKOCTH;

YMCHUC 3a/1aBaTh U OIMHUCBIBATDH Fpa(bbl pa3jInIHbIMU CHOCO6aMI/I; HCIIOJBb30BAaTh l"pa(l)LI IIpH pCHICHUHU 3ada4

YMeHHe OmnepHUpoBaTh IMOHATUAMHU: HATYPAJIbHOE YMCIIO, LEJI0€ YHUCIIO, CTENEHb C LEIbIM II0Ka3aTeleM, KOPEHb
HaTypaJbHON CTENEHH, CTENIEHb C PAllMOHAJIBLHBIM ITOKa3aTeIeM, CTENEHb C IeHCTBUTENbHBIM [TOKa3aTeleM, JJorapugm
YHCIIA, CUHYC, KOCUHYC ¥ TAHT€HC IIPOU3BOJIBHOIO YKCJIA, OCTATOK 10 MOJYJIIO, palliOHAIIBHOE YU CIIO, UpPALMOHAIBHOE
YHUCJIO0, MHOKECTBA HAaTypPAJIbHBIX, LIEIbIX, PALHOHAIBHBIX, ICEUCTBUTEIBHBIX YHCEI; YMEHUE HCIIOIb30BATh NIPU3HAKU
JeIMMOCTH, HAMMEHbIIUI 00Ul JeuTeNnb 1 HauMeHblllee o01ee KpaTHoe, anropuT™ EBKINAa npu pelieHnu 3aaay;
3HAKOMCTBO C Pa3iIW4YHBIMU IO3ULMOHHBIMM CUCTEMAMHU CYHUCIICHHS; YMEHUE BBIIIOJIHATh BBIYKMCIICHHE 3HAYCHUN U
peoOpa3oBaHus BBIPAKEHUHN CO CTEMEHSMHU U Jorapudmamu, nmpeodpazoBaHus IpOOHO-pAIIMOHATBHBIX BBIPAXKEHUM;
YMEHHUE ONEepPUPOBAThH MOHATUSAMU: MOCIIEI0BATEIbHOCTD, apH(pMeTHUECKas MPOrpeccusi, TeoMeTpuyecKast Iporpeccus,
OeckoHeYHO YObIBaroIlas TeoMeTpuyecKas MpOorpeccus; yMEHHE 3a7aBaTh IOCIEAOBATEIbHOCTH, B TOM YHCIE C
MIOMOIIIBI0 PEKYPPEHTHBIX (OPMYJ; YMEHHE OINEpPUPOBAaTh MOHATUSAMH: KOMIUIEKCHOE 4YHCIO, CONpPSHKEHHBIE
KOMIUIEKCHBIE YK CIIa, MOJYJIb U @pT'yMEHT KOMIUIEKCHOTO Yiciia, (hopMa 3alIUCH KOMITJIEKCHBIX YUCell (TeoMeTpuUecKasi,

TPUTOHOMETpUYECKast U anredpanyeckas); yMeTb MPOU3BOAUTH apu(PMeTHUECKUE NEHCTBUS C KOMITJICKCHBIMHU YHCIIAMU;



IIPUBOJUTL NPUMEPBI HCIOJb30BAHUS KOMIUIEKCHBIX YMCEN; OINEPUPOBAaTh NOHATUAMM: MaTpuua 2x2 u 3X3,

OIIPECACIIUTECIIb MaTPHUIIbI, FeOMeTpI/ILIeCKI/Iﬁ CMBEICIT OITPEACIIUTEIA

Vmenue OIICPHUPOBATH IOHATHUAMU: pallMOHAJIBHBIC, HPPALITMOHAJIBHBIC, ITIOKA3aTCIbHbBIC, CTCIICHHBIC, JIOFapI/I(bMI/ILIeCKI/Ie,
TPUTOHOMCTPUYCCKHUEC YpPAaBHCHHA KW HCPABCHCTBA, HUX CHCTCMbI;, YMCHHUC OICPUPOBATL IMOHATHAMH: TOXKIACCTBO,
TOXACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHUE, HECPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HEPaBCHCTB, PAaBHOCHJIBHOCTb
ypaBHeHI/If/'I, HCPABCHCTB U CUCTCM; YMCHHUC PCIIAThb YPaBHCHHUS, HCPABCHCTBA U CHUCTCMbI C IIOMOIUILIO PaA3JINYHBIX
HpI/IéMOB; pfiaTth ypaBHCHHA, HEPABCHCTBA M CHUCTEMbI C IIapaMCTPOM; NPHUMCEHATH YpaBHCHHA, HCPABCHCTBA, HUX

CHUCTCMBbI IUIA pCHICHUA MAaTCMATUYCCKUX 3aaa4 U 3a71a4 U3 pa3JIndHbIX oOiacreit HAayKH U peaanoﬁ KHU3HHU

YMeHne omnepupoBaTh MOHATHAMH: (YHKIWS, YETHOCTH (PYHKIUH, TMEPHUOJUYHOCTh (DYHKIMH, OTPAHWMYCHHOCTDH
(GYHKIMH, MOHOTOHHOCTb (YHKIMH, SKCTpeMyM (YyHKIUHM, HauOojblllee M HaUMEHbLIee 3HAYeHHs (QYHKLUU Ha
MIPOMEXYTKe, HempepbiBHAs (YHKIHS, aCUMITOTHI Tpaduka (QyHKUIUH, TepBas W BTOpas NPOM3BOAHAS (YHKIWH,
reOMETPUUECKUN M (PU3MUECKUIl CMBICT MPOU3BOJHON, IIEpBOOOpa3Hasi, ONpeAeaEHHbI UHTErpal; yMEHUEe HaXOUTh
aCHMIITOTHI Tpaduka QyHKINU; YMEHUE BBIYUCISATH MPOU3BOIHBIC CYMMBI, TPOU3BEICHHS, YACTHOTO U KOMIIO3HIIUU
(GyHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOM K rpaduky (YHKIMHU; YMEHHE HAaXOAMTh MPOU3BOJHBIC 3JIEMEHTAPHBIX
GyHKIUMH; yMEHHE UCIIOIb30BaTh MPOU3BOJIHYIO /Ul UCCIEAOBaHUS (QYHKIUI, HAXOAUTh HAMOOJIbIINE U HAUMEHBIIINE
3Ha4eHUs (QYHKUMN; CTPOUTH Tpa(UKH MHOTOWIEHOB C MCIIOJIb30BAaHMEM ammapara MaTeMaTHYeCKOro aHaju3a,
MPUMEHSTh NPOU3BOAHYIO [UISI HAXOXKJICHHUS HAWIY4dllero peleHUs B MPUKIAJAHBIX, B TOM YMHCJIE COLMAJIbHO-
HKOHOMHUYECKUX M (PU3MUYECKUX 3aJlauax; HaXOAUTh IUIOMAAN U 00BEMBI (PUTYpP C MOMOUIbIO MHTErpaia; MpUBOAUTH

MIpUMEPBl MaTEMaTHUYECKOI0 MOJIETTMPOBAHUS C MOMOIIBIO TUdPepeHIINaIbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: TpapuK QyHKIUH, oOpaTHas PyHKIUSA, KOMIO3ULUS GYHKUUH, TMHEHHas QyHKIHS,
KBaJpaTHU4Hasi (QYHKIMS, palMoHaIbHAs QYHKIUS, CTeNeHHas (QyHKUUs, TPUTOHOMETpHueckue (yHKIUH, oOpaTHbIE
TPUTOHOMETpHUECKUE (PYHKINH, TOKa3aTeabHas 1 JJorapudmuyeckas GyHKIUU; YMEHHE CTPOUTh I'parKU U3yUEHHBIX
GyHKIUH, BBIIOIHATH NpeoOpa3oBaHus IpadukoB (YHKUIUH, HUCIOJIB30BaTh TpapUKU A H3YyYEHUS IMPOILECCOB U
3aBUCUMOCTEH, MPH pELIeHWH 3ajad W3 JPYIMX Yy4eOHBIX MPEeIMETOB W 3a/ady M3 pPealbHOM JKHU3HU; BBIpAXaTb
(dbopMysiaMy 3aBUCUMOCTH MEXKIY BETMYMHAMM; UCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIUHN ISl pelIeH s ypaBHEHUH,
HEpaBEHCTB W 33/1a4 C MapaMmeTpamy; M300pakaTb Ha KOOPAMHATHOW IIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM



YmMmenue peuraTh TCKCTOBBLIC 3a/la4X PA3HBIX THUIIOB (B TOM YHCJIC HAa NPOUCHTHI, JOJHU U YaCTHU, HAa JBUKCHUC, pa60Ty,
CTOUMOCTDL TOBApPOB U YCJIYT, HAJIOT'H, 3a1a4H1 U3 obnactu YIIpaBJICHUA JTUYHBIMU U CEeMEHHBIMU (bI/IHchaMI/I); COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHH, HCPABCHCTBA W HUX CUCTEMBI IO YCJIOBUIO 3aJadd, UCCICAOBATH IMOJYUYCHHOC PCHICHUC U
OLICHUBATb HpaBI[OHO,Z[06HOCTB PE3YIBTATOB; YMCHHUEC MOJACIHNPOBATH PCAJIBHBIC CUTyallUM Ha SA3BIKEC MATCMATHUKH,
COCTaBJISITh BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA M UX CHUCTCMbI IO YCJIIOBHUIO 3ada4yu, UCCICAOBATH IMOCTPOCHHBLIC

MOZCIIN C UCITIOJIB30BAHHUEM allrapara aJ'IFC6pBI, HHTEPIPETUPOBATH HOJIy‘IGHHBIfI peE3yIbpTaT

Vmenue OIICpHUPOBAThH IOHATHUAMU: CPEAHEC apI/I(bMeTI/I‘ICCKOC, MEaHuaHa, HauOoJbIIeeE U HaMMEHbIIIEE 3HaA4YCHUA,
pasMax, aOucrepCusd, CTaHAapPTHOC OTKIOHCHHUE YHCIIOBOI'O Ha60pa; YMCHHUC H3BJICKATb, HWHTCPIIPETUPOBATH
PIH(bOpMaI_II/IIO, MMPEACTAaBJICHHYIO B Ta6nnuax, Ha IyarpaMmax, Fpa(bI/IKaX, OTpaAXKaroUIyro CBOMCTBA PCAJIbHBIX IIPOLIECCOB
n ﬂBHeHHﬁ; MpeaACTaBIATh I/IH(bOpMaHI/IIO C IIOMOIIBIO Ta6JII/III " JuarpaMm; UCCJICA0BaTh CTATUCTUUCCKNUEC JaHHBIC, B TOM
YucCiIC ¢ IIPUMCHCHHUCM Fpa(I)I/I‘leCKI/IX MCTOJAOB M JJICKTPOHHBIX CPCICTB; Fpa(i)I/I‘ICCKI/I HCCiICa10BaTb COBMCCTHBIC

HAOJIOACHNUS C TOMOIIBIO TUAarpaMM pacCeHBaHUs M IMHEWHOM PErpeccHu

YMeHne onepupoBaTh HMOHSATHAMH: CIyYaiHBIH ONBIT M CIlydaifHOe COOBITHE, BEPOSTHOCTH CIIy4ailHOTO COOBITHS;
YMEHHUE BBIYMCIATH BEPOATHOCTh C MCIIOJIb30BAaHHEM TIpadUUecKUX METOJO0B; NMPUMEHATh (OPMYJbl CIOKEHHUS U
YMHO>KEHUS BEpOSTHOCTEHN, POPMYJTy MTOJIHOM BEpOSITHOCTH, (popmyiy bepHyiim, komOuHaTopHbie hakThl U POPMYIIBL;
OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE ONIEpUPOBATh MOHATUAMM: CiIydaifHasi BEIMUUHA, pacIpeiesieHIe
BEPOATHOCTEHN, MaTEMAaTUUECKOE 0XKMJIaHUE, TUCIIEPCUSl U CTAaHAAPTHOE OTKJIOHEHUE CIIy4allHON BETUYMHBI, QyHKLINU
pacnpeeNeHus U INIOTHOCTH PAaBHOMEPHOI0, OKA3aTEbHOIO U HOPMAJIBHOTO PACTIPEAEIEHUI; YMEHNE UCIIOJIb30BaTh
CBOMCTBA U3yUYEHHBIX pacIpe/ieIeHUI 11 peleH s 3aa4; 3HAKOMCTBO C IOHSATHUAMMU: 3aKOH OOJIBIIUX YUCEII, METOIbI
BBIOOPOYHBIX HCCIIEJOBAHUM; YMEHHE NMPUBOAUTH NMPUMEPHI MPOSABIECHUS 3aKOHA OOJBIIMX YHCEN B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEpPUpPOBATh MOHATUSAMHU: COUYETAaHHE, NMEPECTAHOBKA, YUCIIO COYETAHHH, YHCIIO0
nepecTaHoBoK; 6MHOM HbrOTOHA; yMeHue MPUMEHSITh KOMOMHATOpHBbIE (aKThl U pacCyKJIEHUs JUIsl pelIeHUs 3ajad;
OLIEHUBATh BEPOSITHOCTU PEATIbHBIX COOBITHIA; COCTABIATH BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOTYUYESHHBIN
pe3ynbTar

YMeHue onepupoBaTh NOHITUSIMH: TOUKA, IPSAMas, MJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIUYHMHA yTia, NTOCKUI
yroJl, ABYI'PaHHBIM yroJ, TpEXTPaHHbBIN YroJj, CKpPEIIMBAIOIIMUECSA NPSAMBIE, APAJUIETIbHOCTh U MEPIEHAUKYIIPHOCTD

NPSIMBIX M IUIOCKOCTEH, yroi MeXIy NPSMBIMH, YTOJd MEXAYy HPsIMOW U IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSAMH,
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pacCTodHruC OT TOYKHU OO INNIOCKOCTH, PACCTOAHUC MCKAY MNPSAMBIMH, PACCTOAHUC MCIKAY IIJIOCKOCTSIMHU;, YMCHHC
HCIIOJIB30BAaTh IIPU PEIICHUHU 3a1a4 U3YYCHHBIC (baKTBI N TCOPEMBI INTAHUMETPHHN,; YMEHUEC OUCHHUBATDh Pa3MEPhbL 00BEKTOB
OKpYyJKaromero Mmypa, CTpouTb MaTCMaTUICCKHUEC MOJACIIM C ITOMOIIBIO T'COMCTPUUICCKUX MMOHATHH U BCJIMYHMH, pCUIATh

CBA3aHHBIC C HUMU IMPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHITUSIMHU: IUIOMIAAL GUTYPBI, 00BEM GUTYPbl, MHOTOTPAHHUK, MPAaBUIBHBIA MHOTOIPAaHHUK,
CeueHHe MHOTOTPaHHMKA, Ky0, mapajienenure], npu3Ma, nupaMuaa, Gurypa u moBepXHOCTb BPALICHHUS, LIWIMHID,
KOHYC, map, cdepa, miomanb cepsl, MI0MAAb MOBEPXHOCTH MUPAMUIbl, TPU3MbI, KOHYCa, IWIUHIPA, 00BEM KyOa,
MPSIMOYTOJIbHOIO NapaJuleenueia, IMpaMubl, IPU3Mbl, IUJIUHAPA, KOHYyCa, [1apa, pa3BEPTKA OBEPXHOCTHU, CEUEHUS
KOHYyCa U [IJIMHAPA, TapauieIbHble OCH WIM OCHOBAHMIO, CEUEHHUE I1apa, TNIOCKOCTb, Kacaromascs cepbl, HUIUHAPA,
KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOIOIPaHHUKA, U300pa’kaTh MHOTOIPAaHHUKH, (PUTYpBl U IOBEPXHOCTH BpallleHus,
UX CEYEHHUS, B TOM YHCII€ C TOMOIIbIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (DUTYD,
CaMOCTOSITENTFHO (hOPMYITMPOBATh OMpEeNeHHsI H3Yy9aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O CBOMCTBAX M NMPHU3HAKaX
reoMeTpuueckux ¢Guryp, oOOCHOBBIBATH WJIM OIPOBEPraTh HX; yYMEHHE MPOBOAWUTH Kiaccudukanuio ¢Guryp rmo

PAa3JINYHBIM ITPpHU3HAKAaM, BBITIOJIHATH HGO6XOI[I/IMI>I€ AONOJIHUTCIBHBIC ITIOCTPOCHUSA

YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHUE B IPOCTPAHCTBE, ApaJUIEIbHBIN IEPEHOC, CAMMETPHS Ha MJIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue Moa00us, M0100HbIe (GUTYphI; YMEHHE pAclO3HaBaTh paBHbIE U MOIOOHBIE
¢Gurypsl, B TOM 4nClI€ B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; UCII0JIb30BATh FEOMETPUUECKUE OTHOLICHHS IIPU PEILIEHUN
3aJ]a4; HAXOJUTh F€OMETPHUUECKUE BETMUMHBI (JUIMHA, YTOJI, IJI0Ia (b, 00BEM) NP pEeIIeHUH 3a]1a4 U3 IPYTUX YUeOHbIX
MPEIMETOB U U3 PEabHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUUECKHE BEIMYMHBI (AJIMHA, YToJl, IUIOMAlb, 00BEM,
IJIOLIA/1b IOBEPXHOCTH), UCIIOJIB3YS N3YUYEeHHbIE (POPMYJIBI U METO/IbI, B TOM UYHUCIIE: TUIOMIAb TOBEPXHOCTH MUPAMHU/IBL,
NPU3MBI, KOHYyCa, HWIMHPA, IJI0MaAb chepbl; 00bEM KyOa, MPIMOYTOJIbHOTO MapaieNenumnesia, MUpaMuIbl, TPU3MBbI,
LHWIMHIPA, KOHYCA, 1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MMOI00HBIX QUTYp

YMeHue onepupoBarh MOHATHSAMU: MPSMOYTOJbHAs CHCTEMa KOOPAMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, NpPOM3BEJCHUE BEKTOpa Ha 4YHCIO, pPa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE
MIPOM3BEICHNE, BEKTOPHOE ITPOU3BEIEHUE, YTOJI MEXK 1Yy BEKTOPAMH; YMEHHE UCII0JIb30BATh BEKTOPHBIN M KOOPAUHATHBIN

MCTO JIAd pCHICHUSA TCOMETPUUCCKUX 3alad U 3aa9 APYTUux y‘-ICGHBIX npeamMcToOB
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YmMmenue BBIGI/IpaTI: HOILXOI[SIH_II/If/’I MCTOA I PCIICHUA 3ada4r; NOHMMAHUC 3HAYMMOCTU MATCMATUKHU B HU3YUYCHUU
INpUPOAHBIX H O6HICCTBCHHBIX IIponeccoB u HBHCHHﬁ; YMCEHHE PpacCllO3HABATh IPOABICHHEC 3aKOHOB MAaTCMATUKH B

HCKYCCTBE, YMEHUE NTPUBOJUTH PUMEPHI MATEMATUUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOW MAaTEMAaTUUYECKON HAyKH



IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon

1.1
1.2
1.3
1.4
1.5
1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Hucna u BIYUCICHUS

Hatypanbuble u nensle yncia. [Ipu3Haky 1eIMMOCTH LEIbIX YHCET

Panmonansubie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC IEPHUOTUICCKIE TPOOH
Apudmernueckuii KOpeHb HATYpaJbHOUN cTeneHH. JeHCTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATYypPAIbHOW CTETICHU
Crenens ¢ nenslM mokasareneM. CTeneHb ¢ palluoHaIbHBIM NT0Ka3zarenaeM. CBoicTBa cTeneHn

CuHyC, KOCHHYC ¥ TAaHT'€HC YUCJIOBOI'0 apryMeHTa. APKCHUHYC, apKKOCHHYC, apDKTAaHI'€HC YHUCIIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHbIE JOTapU(MbI

HeﬁCTBHTeHBHBIG quciia. ApI/I(I)MeTI/I‘IeCKI/Ie orcpanun ¢ JEUCTBUTEIILHBIMM YHCIIAMM. HpI/I6J'II/I)I(éHHBIe BBIYHCIICHHA, IIpaBUJIad

OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
IIpeoOpa3oBanue BoIpaXKeHUN

KomriekcHele yncna

VYpaBHEHHUsI U HEPABEHCTBA

[enble u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS
WppatmonanbHble ypaBHEHUS
Tpuronomerpuyeckue ypaBHeHHs

[TokazarenbHble U IorapuPMUUECKIE YPABHEHUS
Ienbie u 1poOHO-paIOHAIBHBIE HEPABEHCTBA
HppainmonansHble HEpaBeHCTBA

[Toka3zaTenbHbIe U JOrapuPpMHUUECKUE HEPABEHCTBA
TpuronomeTpruyeckue HepaBeHCTBA

CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB



2.10
2.11

3.1

3.2

3.3
3.4
3.5
3.6
3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
Matpuiia cucTeMbl JIMHENHBIX ypaBHEeHUI. OnpeaennTesb MaTPULIbL

OyHKIMH U TpaduKu

@Oyukius, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkumu. BzaumHo oOpatnbie (yHKipm. YETHBIE M HEUYETHBIE (DYHKIUH.

[lepuoanueckue GpyHKIUN

Ob6nacTh ompezeneHuss U MHOXecTBO 3HaueHuM Gynkumu. Hynmu ¢ynkuuu. I[IpomexyTku 3HakomoctossHCTBa. [IpomexyTku

MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U MUHUMYMBbI pyHKIMu. Hanbosbiee 1 HauMeHblee 3HaueHrne GyHKIUN Ha IPOMEXKYTKE

Crenennas GyHKIMS ¢ HATYypalIbHBIM U LeNbIM MoKa3zareneM. EE€ cBolicTBa u rpaduk. CBoiicTBa U rpauK KOpHS 7-0U CTEIICHH

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

IToka3zarenbHas u sorapudmuueckas GyHKIMU, X CBOHCTBA U TpaduKH

Touku pa3peiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoWCTBa (PyHKINI, HEMPEPHIBHBIX HA OTPE3Ke
IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEN

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiia CiI0KHBIX MPOLIEHTOB

Hauana marematndeckoro ananmsa

[IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€EMEHTAPHBIX (PYHKIIUH

[IpumeHeHne mNPOU3BOMHOM K HCCIEJOBAHUIO (PYHKIMM HAa MOHOTOHHOCTh U OKCTPEMYMBI.

HAaUMEHBIIETO 3HaUeHUs! QYHKIIUN HAa OTPE3Ke

IlepBooGpasnas. Murterpain

MHoOKecTBa M JIOTUKa

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna
Jloruka

BeposiTHOCTB U cTaTHCTHKA

OmnucarenbHas CTATUCTHKA

BepositHOCTB

KomOunaropuka

Haxoxnenne HanOOJBIIETO U



7.1
7.2
7.3
7.4
7.5

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMbIE ¥ MJIOCKOCTU B MPOCTPAHCTBE
MHororpaHHuKu

Tena v MOBEpXHOCTH BpalleHUs

KoopaunaTsl 1 BEKTOPHI



