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2.1.8.Padouas nporpamma yuedHoro npeamera «I'eomerpusi. Yri1y0JieHHbIH YPOBEHbD »

MHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust siBisieTcst OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIlero
o0Opa3oBaHMsl, TaK Kak 00ecreurBaeT BO3MOXKHOCTb U3YUE€HHUS JUCIIUIUINH €CTECTBEHHO-HAYYHON
HAIIPaBJICHHOCTU U MPEAMETOB T'YMAaHMTAPHOIrO LMKIA. IIOCKONBKY J0rM4ecKoe MBIIUICHHE,
dbopMupyemMoe TpH HM3yYEHUU OOYYAIOIIMMHUCSA TOHSATUHHBIX OCHOB TI'€OMETPUM, IpuU
JI0OKa3aTelIbCTBE TEOPEM U IMOCTPOCHUM LETIOYKHU JIOTMYECKUX YTBEP)KACHUM IIpU PELICHUH
FEOMETPUUYECKUX 3aJa4, yYMEHHE BBIIBHraTb M ONPOBEpPrarb T'MIOTE3bl HEIOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPU PEIIEHUH 3a]lad e€CTECTBEHHO-HAYYHOr0 LUKJA, B YaCTHOCTH (pU3MUYECKUX
3a1ad4.

Henb ocBoeHMs mporpamMmbl yueOHOro kypca «I'eomeTpusi» Ha yriayOJE€HHOM YpOBHE —
pa3BUTHE HHIUBUIYATBHBIX CIIOCOOHOCTEH OOYYaIONMMXCS MPH HM3YYCHUH TEOMETPHH depes
o0ecrieyeHre BO3MOKHOCTH MTPUOOPETEHUS U UCIIOIb30BaHUS 00jiee IITyOOKHUX TeOMETPUYECKUX
3HAHUW MW JCHCTBUM, CHEHU(PUYHBIX TEOMETPUH, U HEOOXOAMMBIX Uil YCIEUIHOIO
npogeccOHaIBLHOI0 00pa30BaHMsl, CBI3aHHOIO C UCIOJIb30BAHUEM MATEMaTHKH.

[IpuoputeTHBIMH 3a/1a4aMK Kypca T€OMETPUN HA YTITyOJIEHHOM YpOBHE, PacIIUpPSIIOIIMMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBIISIFOTCS:

pacupeHue IpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIBTYPHI U (HOPMUPOBAHHE
OCO3HAHUS B3aMMOCBSA3M I'€OMETPUH C OKPYKAIOLUIUM MHPOM;

(dbopMHUpOBaHHE TPEICTABICHUS O NPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHX
MaTEMaTHYECKUX MOJIEIIAX, O3BOJISIONINX OMUCHIBATH U U3Y4aTh Pa3HbIE SABJICHUS OKPYIKAIOLIETO
MUpa, 3HAHUE MOHATUITHOI O anmnapara 1o paszaeny «CtepeoMeTpus» yueOHOTo Kypca reOMeTpuH;

(hopMHUpOBaHHE YMEHUS BJIQJIETh OCHOBHBIMH MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TeopeM, QOpMyJ U yYMEHHE UX HPUMEHATb, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(dbopMHUpOBaHHE YMEHHUS pACIO3HABaTh Ha YEPTEkKaX, MOJCISAX M B PEATbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPALICHUs], KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IpOBaHI/Ie IIOHUMAaHUusA BO3MOXHOCTH AKCHUOMAaTHUYCCKOI'O MMOCTPOCHUA
MaTeMaTHYeCKUX TeopHuil, (GopMuUpOBaHHE MOHUMAHHUS POJU AKCHOMATHKHM IPH TNPOBEJCHUU
paccyKJIeHHH;

(dbopMupoBaHHEe yMEHHS BIAJETh METOJAaMH JIOKa3aTeIbCTB U aITOPUTMOB pEIICHHUS,
YMEHMsSI MX TNPUMEHATh, MPOBOJAUTH JIOKA3aTEIbHBIE PACCY)KJIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 3aJad W 3aJad C [PaKTHUYECKUM coJepKaHueMm, (GOopMUpOBaHUE
NpEeACTaBICHUs O HEOOXOAMMOCTH [0Ka3aTeIbCTB TpU OOOCHOBAaHMM MAaTEMaTHYECKHX
YTBEP>KACHUM U POJIH aKCHOMATUKU B IPOBECHUH JIEYKTUBHBIX PACCYKICHHUIA;

pa3BUTHE UM COBEPIICHCTBOBAHWE WHTEIUIEKTYAIIbHBIX W TBOPYECKHX CIIOCOOHOCTEN
oOydaromuxcsi, MO3HAaBaTEeIbHOW aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIILUIEHNS], UHTEpEca K U3Y4EHHUIO T€OMETPUH;

¢bopmupoBanue (GYHKIIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacro3HaBaTh MPOSBICHHS TEOMETPUYECKHIX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B pealibHBIX
KU3HEHHBIX CUTyallUSX W TP HU3YYEHHH JIPYTUX YYEOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallMi, MCCIEI0BaHUSA
MOCTPOCHHBIX MOJIEJIeH, MHTEPIPETALIMH MTOJIYYSHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COZIEP)KaTEIILHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpusi» B 10—11 kmaccax
apisitores: «[IpsiMble M MIIOCKOCTH B MpoOCTpaHCTBe», «MHororpaHHukn», «Tema BpamieHus»,
«BeKTopbI 1 KOOPAUHATHI B POCTPAHCTBEY, «JIBHXKEHHSI B TPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®I'OC COO TpebOoBaHHE «yMETh ONEPUPOBATH MOHATUSMU,
pelIeBaHTHBIMH T€OMETPHM Ha Yri1yOJaéHHOM ypoBHe o0ydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXaTelbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMUPOBAaHUE JIOTUYECKUX YMEHUN
pacrpenensieTcst He TOJIBKO M0 CoJiepKaTeIbHBIM JIMHUAM, HO U 110 TogaM o0yuenus. Conepkanue
00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaraM ocBoeHUs1 denepanpHoil paboueit
IpOTrpaMMBbl, pacrpene€HHBIM 10 ToAaM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOIpocaM oOydaromiuecs: o0panainch HEOJHOKPATHO.
OTO mNO3BOJSAET OPraHU30BaTh OBJAJEHUE TEOMETPUYECKUMHU IIOHATHAMHM W HaBBIKAMU
MOCJIEZIOBATEIbHO U TOCTYIATENbHO, C COOMIOACHUEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CUCTEMY F'€OMETPHUECKUX MPEACTaBICHUH 00yUYatOMUXCsl, paCIIUpPss
u yriayouss e€, o0pas3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon K U3y4EHUIO T€OMETPHUU Ha YIiyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus i auddepeHnumanud  o0ydeHUs, TOCTPOCHUS WHINBUIYTbHBIX
o0pa3oBaTeNbHBIX HPOTpaMM, OO0ECHEeUnuTh  yIIyOJNE€HHOE H3ydYeHHE TEeOMETpPHM  Kak
cocTaBJIstonel yueOHoro nmpeamera «MareMaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yYeHHs] MaTeMaTHKU ¢ Y4ETOM BblOOpa
Oynymeit mpodeccun, odecrieunBasi TPEEMCTBEHHOCTh MEXKIy OOmMMM M TPO(ecCHOHATBHBIM
o0Opa3oBaHHEM.

Ha usyuenue yueGHoro kypca «I'eomerpusi» Ha yriay0inéHHOM ypoBHe oTBoauTcs 204 yaca:
B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUSL CTEpEeOMETpUH. Touka, mpsiMasi, MII0CKOCTh, MpocTpaHcTBo. [loHaTue
00 aKCMOMaTUYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX.

B3anMHOe pacrionoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, MTapaluIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuparomuxcs npsamsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuieibHble MpPsIMblE B MPOCTPAHCTBE, MapajuIeIbHOCTh TPEX
OpsSMBIX, NApaUIEJBbHOCTh HOpsIMOM M IlockocTu. [lapannensHoe M LEHTpalIbHOE
MpPOEKTUPOBaHUE, n3o0paxeHue ¢puryp. OCHOBHBIC CBOMCTBA MapaJlJICIHHOTO MPOEKTUPOBAHUS.
N3obpakenue ¢puryp B napauieiabHON NPOSKIUH. YTJIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXJy HpsIMbIMU B IpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHbIE IIOCKOCTH,
CBOMCTBA MapaieNibHbIX IIockocTel. [IpocTeiiine npocTpanCTBEHHbIE (GUTYpBI HA MIIOCKOCTH:
TeTpa’ip, NapaJIeNIeNUIE], TIOCTPOCHNUE CEYEHUN.

[lepneHUKyISIpHOCTh IPSIMOM M IUIOCKOCTH: IEPIEHIUKYJIAPHBIE TpPSMBIE B
IPOCTPAHCTBE, MpsIMblE NapajuleJbHble M MEPHEHIUKYJSIPHbIE K IUIOCKOCTH, MpPU3HAK
NEPIEHIUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSMOM NEPIEHAUKYIISIPHOMN TNIOCKOCTH.
OproronanbHoe npoekTupoBaHue. [lepneHaAuKyasp W HaKJIOHHBIE: PAcCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM O IUIOCKOCTH, NPOEKIMs (UIypbl Ha IUIOCKOCTb.
[lepneHIMKYISPHOCTH IJIOCKOCTEH: MPU3HAK NEPIEHANKYISIPHOCTH IBYX IuiockocTel. Teopema
0 TPEX NEPIECHIUKYIIApax.

VYTIuBl B IPOCTPAHCTBE: YIOJI MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIA yIOJI, INHEWHBIN
yroJl JABYI'PAaHHOTO yria. TpéxrpaHHbli MU MHOrOrpaHsble yrisl. CBOWCTBAa IUIOCKMX YIJIOB
MHOTrorpaHtoro yria. CBOHCTBa IJIOCKHX U JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.



MHOrorpaHHUKHU

Buasl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpuzma: n-yronpHas npusma, npsmast
U HaKJIOHHAas TpHU3MbI, OOKOBas MW TOJHAas TIOBEPXHOCTh Npu3Mel. [lapamienenunen,
PSIMOYTOJIBHBIM MapajUlesIeNune] M ero cBoiicTBa. Kparwailimme IyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas teopema Iludaropa. IMupamumpa: n-
yroJibHas MUpaMuja, IpaBuibHas U yceu€HHast nupaMmuisl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
IIpaBUJILHOM Iupamuzbl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IIpaBUIIbHAs IpU3Ma W IIPAaBUIIbHAs
nMpamuia, npaBuibHasl TpEyrojbHas MUpamMuaa U MpaBUIbHBIN TeTpadip, Kyo. [Ipencrasienue
0 NPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3IP, NOACKAdAP U UKOCADIP.

Borunicnienue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomans OoxoBoit
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJIOIIA1b OCHOBAaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU MpsAMOI mpu3Mmbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTU NMPaBUIbHON
UpaMu/bl, TEOPEMa O IUIOLAAN YCEUYEHHON TUPAMUIBI.

CumMeTrpusi B IPOCTPAHCTBE. DIEMEHThl CUMMETPUM TPABUIbHBIX MHOI'OIPAHHUKOB.
CuMMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETpHUS MapajulesieNuIea, CUMMETpUs
IIPaBUJIBHBIX ITPU3M, CHMMETPUS IPABUIBHON TUPAMUJIBIL.

BexkTophI M KOOPAVMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAMPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOpPOB. JI€HCTBHA C BEKTOPAMH: CIIOKEHUE W BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha unciao. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4nci1o. [TonsTne KoMmianapHeie BEKTOpHI. [ [pM3HaK KOMIITIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3jaoOKEHUM BEKTOpPA IO TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. KoopaunaTtsl Bektopa. Csi3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB.

11 KVIIACC

Tesa BpanieHus

[lonATus: UMIMHApPUYECKAs IOBEPXHOCTb, KOHHUYECKAas IMOBEPXHOCThb, Cdepuueckas
IIOBEPXHOCTH, 00pa3yIomre MoBepxHocTel. Tena BpameHus: IUIHHp, KOHYC, yCeYEHHBIH KOHYC,
cdepa, map. B3aumuoe pacnonoxxenue chepbl U MIOCKOCTH, KacaTelbHasl MIOCKOCTh K chepe.
N300paxkenue ten BpaiieHus Ha miockocTu. Pa3séprka unnunapa u konyca. Cummerpus chepbl
U 1apa.

O6béM. OcHoBHblE cBoiWicTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYIrOJIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPHU3MBI, IHIUHIpPA,
nupaMubl U KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOuHanuu Ten BpallleHuss W MHOTOrpaHHUKOB. Ilpu3ma, BmMcaHHass B LMIIMHID,
onvcaHHas OKoJio IwmHApa. [lepecedenne cdeprl W mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHMCAHHON B
MHOTI'OIpaHHUK WJIM TCJIO BPAIICHHA.

[Inomans MOBEPXHOCTH LMIMHIpPA, KOHYyca, miomans chepsl U e€ vacreil. [lonoOue B
npoctpancTtBe. OrHomeHWe O00BEMOB, TUIOIMIANEH TOBEPXHOCTEH TMOMOOHBIX  QUTY.
[IpeoOpa3oBanue momobus, romoteTus. PemieHwe 3agay Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUIECKUX METOJIOB.

[loctpoeHne cedeHMH MHOTOIPAaHHMKOB M TeJd BpPALICHUSA: CEUYCHUS LIIMHApA
(mapanienbHO W TEPIEeHIUKYJSIPHO OCH), CEYEHUs KOHyca (mapajuiebHble OCHOBAaHUIO U
NpOXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IOCTPOEHUS CEYEHUH: METOJ CIIEIOB,
METO/I BHyTPEHHETO TIPOCKTHPOBAHUS, METO/] IIEPEHOCA CEKYIIEH IMIIOCKOCTH.

BeKkTOpbI M KOOPAHHATHI B IPOCTPAHCTBE



BexTops! B npocTpancTBe. Onepauuy HajJ BEKTOpaMH. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHMs. [IpsAmoyronpHas cucremMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METON MpH
pElIeHUH TeOMEeTPUYECKUX 3a/1ay.

JBHKEHNSA B IPOCTPAHCTBE

JBwxkenus mnpoctpanctBa. OtoOpaxenus. [IBwkenus u paBeHcTBO ¢uryp. OOmmue
CBOICTBa JABW)KEHUH. BUIbI ABM)KEHHI: NapaliesIbHBII NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKPYT mpsMoii. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Olinepa.

IINTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOTI'O KYPCA
«TEOMETPUS» (YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMK  OOY4YaromIeTOCs KaKk aKTHUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MaTEeMaTHYECKHX OCHOBAaX
(OYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLEIYyp TPaKJaHCKOrO OOIIeCTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUU C MX (PYHKIIUSIMHU U HA3HAYCHHUEM;

2) maTpuoTHYeCKOe BOCIIUTAHHUE:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILUEHHE K JOCTHKEHUSIM POCCUHCKHUX
MaT€MaTUKOB W POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KECHUU B
JIpYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOrO  Haponaa, cHOopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM NPUMEHEHUEM
JOCTH)KEHU HAyKU U JESTENbHOCThIO YYEHOIO, OCO3HAHWE JMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHUBOTO OyAYIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHME:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOYAs SCTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCyKICHHM, BOCIPUUMYUBOCTh K MaTEMaTHUYECKUM acleKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BociuTaHUE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECcaxX 370pPOBOTO
u 0Oe3omacHOro obpasa >XKM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
NUTaHKe, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA, peTyisipHas (pu3udeckast akTHBHOCTB ),
(u3nuecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN JAEITETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyZy, OCO3HAHUE IIEHHOCTH TPYAOII00Us, HHTEPEC K pazIu4HbIM cdepam
po(heCCHOHATTLHOM JCSITEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOH M e€ MPWIOKCHHUSIMH, YMCHUE
coBepuIlaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccud U peaiu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKHUX 3a7a4 MaTEMATHYECKOW HAIIPABJIECHHOCTH;



7) 3K0JIOTHYECKOe BOCIINTAHUE:

C(i)OpMI/IpOBaHHOCTB DKOJIOTHUECKOH KyJbTYpbl, IIOHHUMAHHUC BJIHUAHHA COLOHUAJIBHO-
SKOHOMHUYECKUX TMPOIIECCOB HAa COCTOSIHME TNPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHHE
rI100aTBHOTO XapaKTepa YKOJOTHIECKUX MPOOIIeM, OPHECHTAIHS Ha IPUMEHEHNE MaTeMaTHIECKUX
3HaHUH A5 peleHus 3a7a4 B 00J1aCTH OKpY Karolliei cpe/ibl, IITAaHWPOBAaHUE MOCTYIIKOB U OLICHKH
HX BO3MOXHBIX ITOCJIEICTBHM 111 OKPYIKAOIIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 NO3HAHHUSA:

C(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOILECTBEHHOM NpPaKTUKH, MOHMMaHHE MAaTeMaTHYECKOW HAayKH Kak cgepsl
YeJI0BEeUECKOMN ACATCIIbHOCTH, OTAIlOB eé Pa3sBUTHUA U 3HAYMMOCTU IJId Ppa3BUTHA HHUBUJIN3ALIUH,
OBJIA/ICHUE SI3bIKOM MaTEMAaTHUKU U MaTeMaTHYECKON KyJIbTypOi KaK CpeJCTBOM MO3HAHHS MUPA,
TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTD NMHAUBHUAYAJIbHO U
B TpYIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

I[Ho3naBaTebHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJornyeckue aeiicTBUA:

BBISIBJISITH M XapaKTEePU30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHWH MEXIy TOHATHUSAMH, (POPMYIHpPOBATH OMPEACIICHUS TOHSTHH,
YCTaHABIMBATh CYIIECTBEHHBI TpPHU3HAK KIAacCU(PUKALUK, OCHOBAaHUSA sl 0000IeHus u
CpPaBHEHUS, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCTIPUHUMATh, (OPMYJIHPOBATh U MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTENbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YaCTHBIE M OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOMIONEHMSIX W  YTBEPXKACHUAX, TMpemiaraTh KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JienaTh BBIBOJBI C HMCIOJIb30BAaHHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKIJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSATEIFHO JTOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKICHUHN (MIpsSMbIE U
OT MPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIUIO, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1auu (CpaBHUBATHh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATHh HaNOO0JIeE MOIXOIANINN C YUETOM CaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKue AelicTBHS:

MCITOJIB30BaTh BOMPOCKHI KaK MCCIICIOBATEILCKUM HHCTPYMEHT MO3HAHUS, (hOPMYITUPOBAThH
BOMPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobiIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMupOBaTH TUTIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UIMIO0, MHCHHE,

IPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAHHE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBISIBICHHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, MTPOLIECCaAMU;

CaMOCTOSITENIbHO (DOpMYyIIUpPOBaTH 0OOOIICHUS M BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IEeHN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOLIECCA, & TAK)KE BBIJBUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISIBIIATH JeUIIUTHI MHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M IS
pelIeHus 3a/1a4u;



BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJM3UPOBATb,
CHUCTEMATH3HpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO pA3TUYHBIX BUAOB U  (opMm
NpeCTaBICHHUS;

CTPYKTYPHPOBATh HHPOPMAIINIO, TPECTABIATH €€ B Pa3INYHBIX (hopMax, HIUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAGKHOCTh HMH(MOpPMAIMK IO CaMOCTOSTENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSA

OO0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBHUSIMU U ILEISAMU
o0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCHBMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS TI0 XO/1y peLIeHHs 3a]]a4ul, KOMMEHTUPOBATh MOJTyUYE€HHBIH pe3ybTar;

B Xo/ie OOCYX/IEHHUS 33/7aBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemaeMoit 3aJauu, BhICKa3blBaTh WJEW, HAlLlEJICHHbIE HA MOUCK PELIEHHS, CONOCTaBISATh CBOU
CYXJIEHUS C CYKICHUSAMH JPYTUX YYaCTHUKOB JAMANOra, oOHapy>KMBaTh pa3linuMe U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEJCTaBIISITh PE3YyJbTaThl PELICHUS 3aladyd, DKCIEPUMEHTAa, HUCCIEN0BaHUSA, INPOEKTa,
CaMOCTOSITEIIbHO BBIOMPATh (hOpMaT BHICTYIUICHHS C YIETOM 3a/1a4 MPE3eHTAI[UH 1 0COOCHHOCTEN
ayJIMTOpHUH.

PerynsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIE 1eiicTBUSA

Camoopranmuzanus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHs 3a7aud, BbIOMpaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHU ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMbIX JE€UCTBUN
U MBICIUTEIBHBIX TIPOLIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS Ipoliecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCKO! 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTb IIPH PELICHMM 3aJayd, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa €I U YCIOBUAM, OOBSCHATH MPUUUHBI TOCTHKEHUS
WIA HEJOCTHXEHHUS pe3yJbTaTOB JEATEJbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OILICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJBHOCTD:

NOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIAMBUAYaIbHON pabOThl Mpu
pelieHMH Y4yeOHBIX 3ajady, HPUHUMATh IeJIb COBMECTHOH JEeSATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenensTh BUABI padoT, JOrOBapHBATHCSA, OOCYKIATh
HpoIecC U pe3yIbTaT paboThl, 0000IAaTh MHEHHS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CyXk aAeHHS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBbD» ¥ UHBIE), BBITOJIHATH CBOIO YAaCTh paObOTHI M KOOPIMHUPOBATH CBOM ACUCTBUSI C IPYTUMHU
WIeHaMU KOMaH]Ibl, OLICHMBATh KAayeCTBO CBOETO BKJIa/Ja B OOIIMHA NPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicss HAy4UTCs:



CBOOOJTHO ONIEpUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPHUHU NPH PEIICHUH 3aj1a4 U
IIPOBECHUM MaTEMAaTUUYECKUX PACCYKIACHUM;

IPUMEHATh AaKCUOMBI CTEPEOMETPUM U CHEACTBUSA U3 HHUX I[PU PELICHUH
T€OMETPUUYECKUX 3a/1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, IIPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEpUPOBATh MOHATHSIMM, CBSI3aHHBIMM C YIJIAMH B IPOCTPAHCTBE: MEXKIY
IPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOH U TUNIOCKOCTBIO;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

CBOOOZHO pACMO3HAaBATh OCHOBHBIE BHUJbl MHOIOTPAHHUKOB (IIpH3Ma, MHpPaMUAA,
pSMOYTOJIbHBIN Mapasuienenunen, kyo);

KJIaCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PUKALIUY;
CBOOOJTHO ONEpPUPOBATH IOHATUSAMH, CBSI3aHHBIMM C CEUEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH MapaJlieNbHOE, LIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTHPOBaHKE (QUTYp Ha
IUIOCKOCTb, BBIMIOJIHATH N300pakeH!st pUryp Ha MIOCKOCTH;

CTPOUTH CE€YEHHUS MHOIOIPAHHUKOB PA3JIMYHBIMU METOJIaMU, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXH U3 PUCYHKOB MMPOCTHIX 00bEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOIIAJM IOBEPXHOCTEH MHOTOrpaHHMKOB (IIpU3Ma, MHpaMHUIA),
F€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMyT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJTHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJl BEKTOPAMU;

pemaTh 3aJadd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKMX OTHOIICHMM M HaXOXKICHUE
FEOMETPUYECKUX  BEJIMYMH, [IPUMEHsSS  U3BECTHBIE METOAbI IPU  PELICHUU
MaTE€MaTHYECKHUX 3a/1a4 MOBBIIICHHOIO U BBICOKOTO YPOBHSI CII0KHOCTH;

IMIPUMEHSATDH MIPOCTEUILNE ITPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/aY;

U3BJIEKaTh, IPEOOPa30BBIBATH M MHTEPIIPETHPOBATH MH(POPMALIUIO O IPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTexaxX U pUCYyHKax;

IIPUMEHATH NIOJyYEHHbIE 3HAHNS Ha MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh peajibHbIC
CUTyallud, TNPHUMEHATh W3Y4YEHHBbIE TMOHATHS B IIpollecCe IIOMCKAa PELICHUs
MaTeMaTH4ecKu c(HOpMyJTUpOBaHHOIN MpoOIEeMbl, MOJECIUPOBATh PealbHble CUTyalluu
Ha S3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM
reOMEeTPUYECKUX MOHATHI U TeOpeM, armnapara anreOpsl, pelarh NpakTHYECKUe 3a1a4H,
CBSI3aHHBIE C HAX0KICHHEM I'€OMETPUYECKUX BEIIMYNH;

UMETb IPEACTaBICHUs 00 OCHOBHBIX ATalNax pa3BUTHUSA T€OMETPUU KaK COCTABHOM YacTh
(dyH1aMeHTa pa3BUTHS TEXHOJIOTHII.

K xonmy 11 kiacca oOyyaronuiicss HAy4uTCs:

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C IMIIMHAPUYECKON, KOHMUECKOW U
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI ITOJTyYCHHS;

OTIEpPHPOBATH TIOHSATHSIMHU, CBS3AHHBIMH C TEJIAMH BpAIECHHs: LHWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrmo3HaBaTh Tella BpameHust (IWIHHIP, KOHYC, cdepa U map) U OOBICHATH CIIOCOOBI
HOJTy4eHHS TEJl BPAICHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHUE CEepPhl U TNIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOIPDAaHHMKOB W TN BpalICHHs, OO0BEMBI U
IUTOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIEHUS, TEOMETPUUECKUX TEN C
npUMeHEHHEM (GopMyT;



CBOOOJTHO OMEPUPOBATh MOHITUSMH, CBSI3aHHBIMH C KOMOMHALMSAMH TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIM B cepy U OMHCAHHBINA OKOJIO chepsl,
cdepa, BMCaHHAst B MHOTOI'PAaHHUK UJIH TEJIO BPAIICHUS;

BBIUUCIISATH COOTHOIIEHHSI MEXKIY IIOUIaJSIMH MOBEPXHOCTEW U 00BEMaMU MOJOOHBIX
TEN,

n300paxaTh H3ydyaeMmble (DUTYpBI, BBINONHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (PUTYD: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tell
BpallleHus;

U3BJIEKaTh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH MHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpHUeCcKUX PUTypax, MPeACTaBIECHHYIO Ha YepTexaxX U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHSATH ONEPALMU HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT;

pemarh TEeOMETPUYECKHE 3aJayl Ha BBIYMCICHHE YIJIOB MEXIy MpSIMBIMU H
IUIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B ILIEJIOM, Ha
PUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPH PEIICHUN;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU, CBA3aHHBIMHU C IBM)KEHUEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHIA,

BBINOJIHATh HM300pa)KCHHUsT MHOTOTPAHHMKOB W TEJ BpAIICHUS NpU MHapaylieqbHOM
NepEeHoCce, [EHTPAIbHON CUMMETPUH, 3€pKaJIbHOW CUMMETPHH, IPU MOBOPOTE BOKPYT
npsMOii, ipeoOpa3oBaHus M0100us;

CTPOUTH CEYEHHS] MHOIOI'PAaHHUKOB U TEJI BPALLEHUS: CEUEHUs [IIINHApA (MapaienbHO
U NIEPIEHUKYJIISIPHO OCH), CEYEeHUs KOHYca (TMapajuleIbHble OCHOBAaHHIO U IIPOXOJIAIINE
yepe3 BEpUIMHY), CEYEHHUS 11apa;

UCIIOJIB30BaTh METOABl TOCTPOEHUSI CEUEHUI: METOJ CJEI0B, METOJ BHYTPEHHETO
IPOEKTHPOBAHUS, METO/]] TIEPEHOCA CEKYLIEH MI0CKOCTH;

JIOKa3bIBaTh F€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh TeoMeTpuyecKkrne (akThl Ui pEIIeHUs CTEpeOMETPUYECKHX 3ajad,
IIPEIIOJIAral0IUX HECKOJIBKO IIAroB PEILEHUs, €CIIM yCIOBUS NMPUMEHEHHUS 3a/1aHbl B
SIBHOW U HESIBHOU (popMme;

pelmare 3aJa4d Ha JI0Ka3aTelIbCTBO MAaTE€MaTHYECKMX OTHOLICHMM M HaxOXKICHHE
FeOMETPUUYECKUX BEJIINYUH;

HNPUMEHSTH MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHbBIE CUCTEMBI IPU
pEILIEHUH CTEPEOMETPUUECKUX 3a]1aY;

OPUMEHATh IMOJyYeHHbIE 3HAHMS Ha MpPaKTHKE: CpaBHHUBATh, AaHAJIU3UPOBATh U
OLICHUBATh peajbHbIE CUTYAIH, IPUMEHATh U3yUEHHbIE MOHATHUS, TEOPEMBI, CBOWCTBA
B IIpolecce IOWCKAa pELIeHHs MaTeMaTH4eCKu C(HOpMYIUPOBAHHOM MPOOIIEeMBI,
MOJIEJIMPOBATh pealbHbIE CUTYallUd HA A3BIKE F€OMETPHUH, UCCIIEI0BATh OCTPOCHHbBIE
MOJIEJIM C UCMOJIb30BAaHUEM T'€OMETPUUYECKHX MOHATUI M TEOpeM, ammapara aiareopsl,
pelaTh NpaKkTUUECKHE 3a/1auk, CBSI3aHHbIE C HAXO0KIEHUEM I€OMETPUUYECKUX BETUYNH;
UMETb IPEACTaBICHUs 00 OCHOBHBIX 3TalNax pa3BUTHUs T€OMETPUU KaK COCTABHOM YacTh
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U Kontpoapmbie | TpaxTieckie (uudpossbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 BBeneHne B crepeoMeTpurio 23 1
) B3aumHoe pacnionoxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBE—IOCTB IPSIMBIX U 3
IUIOCKOCTEN B IPOCTPAHCTBE
[IeprieH UKy IAPHOCTD
4 NPSAMBIX U IJIOCKOCTEH B 25
IIPOCTPAHCTBE
5 YTIibl U pacCTOsIHUSA 16 1
6 MHoOrorpaHHuKH 7 1
7 BekTopsbl B mpocTpaHCTBE 12
] [ToBTOpeHwme, 06o6meH1:Ie u 5 5
CUCTEMATH3alMsl 3HAHUN
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 [TIPOT'PAMME




11 KJIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue
Ne a3/1eJIOB U TeM K I (ungposeie)
/i E OI; - Beero Oﬁl{TpO.]'ll)Hble pﬁaKanecKue 0GpazoBaTeNbHbIE
porp padoThbI padoThI pecypen
1 AHanuTuyeckas 15 1
T€OMETpUs
IToBTOpEHME,
) 00001IeHNE U 15 1
cucTeMartu3anus
3HAHUU
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
ITnomamau
5 MMOBEPXHOCTH U 9 1
00BEMBI KPYTIIBIX TET
6 JBrkeHuUs 5 1
[ToBTOpEHME,
7 00001eHNe U 17 )
cHUcTeMaTU3alus
3HAaHUU
OBUIEE KOJIMYECTBO 102 2 0

YACOB 110 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoJsmuecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE

Tema ypoka KoHTPOJIBHBI MpakTHYecKH
n/n yp Bcero OHTpOI ¢ pa CCKUC | y3yuennsi | 06pasoBaTe/bHbIE peCypebl
padoTbl padoThI

OcHOBHBIE TIpaBUIIa
M300paKeHHS HA PUCYHKE
1 IJIOCKOCTH, TTapajlIeIbHbIX 1 https://m.edso0.rw/FOMGVRWHE
HpSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[onsTus crepeomeTpun:
TOYKA, MPsIMasi, TNIOCKOCTh,
npoctpancTBo. OCHOBHBIC
npaBujIa U300pakeHus Ha
PHUCYHKE TUIOCKOCTH,
napajIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

1 https://m.edsoo.ru/SECB310PZ

ITonsaTHA: nepecekaromuecs
TUIOCKOCTH,

3 nepeceKaronecs npsamas u 1 https://m.edso0.ru/T2NNAUSWK
TUTIOCKOCTB;
NOJYIPOCTPAHCTBO

[MonsTHs: mepecekaronuecs
TUTOCKOCTH,

4 nepeceKaronecs npsmas u 1 https://m.edsoo.ru/7KZVSHHVO
TUIOCKOCTB;
MOJIYyIPOCTPAHCTBO

MHOrorpaHHukH,
n300pakeHNe MPOCTENIINX
POCTPAHCTBEHHBIX HUTYD,
HECYIICCTBYIOIINX 0OBEKTOB

1 https://m.edsoo.ru/AHGUTWH2F



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

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (Uryp,
HECYIICCTBYIOIIUX 00OBEKTOB

https://m.edso0o.ru/88UACES2Y

AXCHOMBI CTCPCOMECTPHU U
TICPBLIC CICACTBHA U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPHUHU U
HepBbIE CIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
NECPBLIC CIICACTBUA U3 HUX.
CrniocoOblI 3a/1aHus TPSIMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE.
O06o3Ha4YeHUS IPSIMBIX U
IJIOCKOCTEMN

https:/m.edsoo.ru/AQXIJXEDYR

10

N3o6paxenune ceueHmnit
MUpaMH/JIbl, KyOa U MIPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenue
IepeceueHus MOIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUI
pa3HbIMU LIBETAMHU

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

11

N3o6paxenune ceueHuit
MUpaMUIbl, KyOa U IPU3MBEI,
KOTOpBIE IPOXOJAT YEpE3 UX
pébpa. N3obpaxenue
NIEPECEUECHUS TOITYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HbIMU LIBETAMHU

https://m.edsoo.ru/XT1VCSWB2

12

N3o0paxenue ceueHmit

https://m.edso00.ru/08LAY6GMFE



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF

MUpaMUIbI, KyOa U IPU3MBEI,
KOTOpBIE TPOXOJAT YEPE3 UX
pébpa. N3obpaxenue
IepeceyeHus MOIyYEHHBIX
IIJIOCKOCTEN.
PackpamvBanue
MOCTPOEHHBIX CEYEHUN
pa3HbIMU LIBETAMHU

13

N3o0paxkeHue ceueHmi
nupamMuzbl, Ky0a U mpu3Msl,
KOTOPbIE IPOXOJAT YEPE3 UX
pebpa. M3obpakeHue
NepPECEUECHUS TIOJTyUEHHBIX
IJIOCKOCTEM.
PackpamBanue
MTOCTPOECHHBIX CEUCHUH
pa3HbIMU LIBETAMHU

https://m.edsoo.rt/EKWHIL AW&4

14

Merton cnenoB st
MOCTPOCHUSI CEUCHUH

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

15

Meron cnenoB ais
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHmi
MPSAMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/DDABJTC2N

16

Meton cinenoB mis
IOCTPOEHUS CEUEHU .
CBolicTBa EpecevYeHN
MPSIMBIX U MJIOCKOCTEHN

https://m.edso0o.ru/SN3SSUSEO

17

[TocTtpoenue ceuenuii B
nupamuzie, Kyoe o Tpém
TOUYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX
YyepTekell U 3amuch 11aros
MTOCTPOCHHS

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B
nupamuie, Kyoe 1no Tpém
TOYKaM Ha pEOpax.
Co3naHne BBIHOCHBIX
YEpTEHKEN U 3aIKCh 1IarOB
MIOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

ITocTpoenune ceueHuni B
nupamuje, Kyoe o Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YEPTEKEU U 3alUCh IIaroB
MOCTPOEHUS

https://m.edsoo.ru/JIAQINZCX

20

[Toctpoenue ceuenuii B
nupamuje, Kyoe o Tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YEepTEIKEH U 3aIUCh 11aroB
OCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHME TIITAHUMETPUHU:
Teopema o
MIPONOPLIMOHATIBHBIX
orpeskax. [logobue
TPEYTOJILHUKOB

https://m.edsoo.ru/L3FYZIL9LR

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuerst
B CEYEHHUAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS IUIAHUMETPHUU U
CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KonTtponbHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1

24

BzanmHoe pacnionoxxeHue

https://m.edsoo.ru/TYO9QBHKY



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY

MPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs npsmeie.
[Ipu3naku
CKPEIIMBAIOIINXCS MPSMBIX.
[TapamienbHble IpsSIMBIE B
IIPOCTPAHCTBE

25

Teopema 0 Cy1IeCTBOBAHUU
Y €AMHCTBEHHOCTH MPSIMOM
MapaJUIeIbHON TAHHOMN
IPSIMOM, MPOXOALIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeKaIllel Ha JaHHOU
npsiMmoid. Jlemma o
MEPECEUCHUH NTapaIeIbHBIX
MPSIMBIX TIJIOCKOCTBIO

https://m.eds00.ru/CYUQMU9K9

26

[TapannenbHOCTB Tpex
npsMbIX. Teopema o TpEx
HapaseabHbIX MPSIMBbIX.
Teopema o
CKPELMBAIOIINXCS IPSIMbIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe
npoektupoBaHue. OCHOBHBIE
CBOICTBA MapAIJIETBLHOTO
MIPOEKTUPOBAHUSI.
N3obpaxkenue pa3Hbix GUryp
B MapaJuIeJIbHOW MPOEKLUHU

https://m.edso00.ru/03GR5SOWZV

28

LentpanbHas mpoeKusi.
VYTroi1 ¢ COHanpaBIeHHBIMA
CTOPOHAMU. YTOJI MEXIY
HpSIMI)IMI/I

https://m.edsoo.ru/Z5FPA6SHI

29

3ajauyn Ha 10KA3aTEIbCTBO U
HCCIEN0BaHUE, CBA3AHHBIE C
paCHOHO)KeHI/ICM pr[MI)IX B

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



https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

MIPOCTPAHCTBE

30

[TonsATHA: MapamienbHOCTh
IPSIMOM U INIOCKOCTHU B
npoctpascTse. [Ipu3nak
NapaJuIeJIbHOCTH NPSIMOU U
mwiockoctu. CBoiicTBa
NapauIeJIbHOCTH MIPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CUOQ03L

31

I'eomerpuueckue 3agaun Ha
BBIYKCIICHUE U
JI0KA3aTeNbCTBO, CBA3AHHbIC
C IapaJJIEIbHOCTBIO IPSIMBIX
Y TJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.eds00.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXO/IALIETO YEPE3 TaHHYIO
MPSIMYIO Ha YEPTEKE U
MapajuIeJIbHOTO APYron
npsaMoil. Pacuér oTHOIEHUI

https://m.edsoo.ru/1P06R5839

33

[TapannensHas npoexuus,
MIPUMEHEHHE IS
MIOCTPOCHHUS CEYeHU KyOa U
napayuienenunena. CpoicTsa
napajuiesienune1a u Npu3Mbl

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

34

[TapannenbHbIE MITOCKOCTH.
[Ipu3Haku napamieabHOCTH
JIBYX IIJIOCKOCTEM

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

35

Teopema 0 nmapamieIbHOCTH
Y €IMHCTBEHHOCTHU
IJIOCKOCTH, MPOXOISAIIEH
yepe3 TOUKY, He
IIPUHALJICKALTYI0 JAHHOU
IJIOCKOCTH U CIEACTBUS U3

https://m.eds00.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

HEee

36

CaoiicTBa napamieabHbIX
IIOCKOCTEM: 0
MapajuieTbHOCTH TPSIMBIX
nepeceueHus mpu
TepeceyeHu  ABYX
napasulebHbIX TIOCKOCTEN
TpeTben

https://m.edsoo0.ru/3KIKV3IROG

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3kax
napajiC/IbHbIX NPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
napauiCIbHbIMU
IUIOCKOCTSIMH; O
[IEPECCYECHUU NPSMOU €
JBYMs TapaJlieIbHbIMU
IUIOCKOCTSIMHU

https://m.edsoo.ru/QLA4PYRAT

38

IToBTOpEeHuE: TEOpEMa
[Tudaropa Ha MIOCKOCTH

https://m.eds00.ru/9VIZIWC6J

39

[ToBTOpEHwMeE:
TPUTOHOMETPUS
MPSIMOYTOJILHOTO
TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNNNTSD

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJsenenunesaa

https:/m.edsoo.ru/HYNIQ785Q

41

Beluucnenue nimH OTpe3KoB
B KyO€ U IIPSIMOYTOJIbHOM
napaJuIeICIUIee

https://m.edsoo.ru/FZBZVPOEC

42

[lepnieHaUKyASIPHOCTH
IIPSIMOM U TUIOCKOCTH.
[Tpusznak

NEePIEHIUKYIISIPHOCTH

https://m.edsoo.ru/ISFSHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

MPsIMOM U TNIOCKOCTHU

43

[lepnieHAUKyYIIPHOCTH
IPSIMOM U TUIOCKOCTH.
[Ipu3nax
NEPIEHIUKYJIIPHOCTU
NPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/K38BG31ZH

44

Teopema o cyliecTBOBaHUU
Y €IMHCTBEHHOCTHU IPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAaHCTBA U
NEPIEHANKYJISIPHON K
IUIOCKOCTH

https://m.edsoo.ru/ WE3MTS4ES5

45

IInockoctu u
MEPIEHIUKYIIAPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

https:/m.edsoo.ru/OKTGKHNSI

46

IInockoctu u
MEPIECHIUKYIIAPHBIE UM
HpSIMI)Ie B MHOFOl"paHHI/IKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennukymnsap u
HaknoHHas. [ToctpoeHue
MEPIEHIUKYIISIpA U3 TOUKH
Ha [IPSMYIO0

https://m.edsoo.ru/KIP91.47ZCX

48

[lepnennukymsp u
HakjoHHas1. [loctpoeHue
NEPIECHIUKYIApa U3 TOUKU
Ha IPSAMYIO

https://m.edsoo.ru/21TUD45PR

49

Teopema o Tpéx

HepreHuKyapax (mpsamas u

oOparHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx

MepHeHIuKysipax (mpsmas u

oOpartHas)

https://m.edsoo.ru/IPCG564WN

51

Yroa Mmexay

https://m.edsoo.ru/K4EHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

CKpCIIMBAOIIUMHUCA
IpsAMBIMHA

52

[Touck neprieHIUKyASIPHBIX
Hpi[MI)IX C ITIOMOIIIBIO
NEePHEHANKYISIPHBIX
MIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

OproronanbHoe
IPOEKTUPOBAHUE

https://m.edsoo0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, IPABUIIBHOU
MAPAMUJIBI C IOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU

https://m.edsoo.ru/F5ZMOAI1AE

55

[Toctpoenue ceuenuii kyoa,
MPU3MBI, TPaBUIIbHOU
nupaMubl C IOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU

https://m.edsoo.ru/TSOFUDOOJ

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[ImockocTu cummerpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipusznax
MIEPIEHIUKYIISIPHOCTH
IPSIMOM U IIOCKOCTHU KaK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/L.9E703U3V

58

[IpaBunbHBIE
MHOTOTpaHHUKH. Pacyér
paccTOSIHUM OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBunbHbIE
MHOIOrpaHHuKHU. Pacuér
paccTOSIHUM OT TOYKH JI0
MIJIOCKOCTH

https://m.edsoo.ru/TJISUOWZTH

60

CniocoObl OMYCTUTh

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

NEPHEHANKYISIPBL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CnBur 1o HenmapayIeIbHOU
MPSIMOM, U3MEHEHUE
paccTosiHUM

https://m.eds00.ru/9OANVFE9E

62

KonTponbHas padora
"B3zanmMHoe pacrosioxeHue
IPSIMBIX U IJIOCKOCTEN B
npocTpaHcTBe"

https://m.edsoo.ru/JW5UZNNE&J

63

[ToBTOpEHME: YOI MEKITY
IpsIMBIMHA Ha IJIOCKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJIBHOM
TpeyrojbHHUKE, TeopeMa
KOCHHYCOB

https://m.eds0o0.ru/SKORHWDFQ

64

[ToBTOpEeHHE: yrom Mex Iy
CKPELIMBAOIINMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

FCOMCTpI/I‘-ICCKI/Ie METOABI
BBIYUCIICHUSA yIJIa MCXKOY
IpsIMBIMUA B
MHOTr'OrpaHHUKax

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

66

JIByrpaHHBIN yTOII.
CBOICTBO TMHENHBIX YITIOB
JIBYT'PaHHOI'O yIJla

https://m.edsoo.ru/8H4CYFABO

67

[IepnieHauKynsipHBIE
mockoctu. CBOMCTBa
B3aMMHO
MEePIICHIUKY IS PHBIX
TJIOCKOCTEH

https:/m.edsoo.ru/FIHM69NVD

68

IIpusnax
NEPIECHIUKYISIPHOCTH

https://m.eds00.ru/FYSTMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IJIOCKOCTE; TeOpeMa 0O
MPsIMOM NIEpPECEUCHHUSI IBYX
IJTOCKOCTEM
NEepPIEHIUKYISIPHBIX TPEThEU
TIJIOCKOCTH

69

[IpssMOyTONIBHBIN
napanenenunen; Kyo;
WU3MEPEHHUs, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJuleJIenune1a

https://m.edsoo0.ru/K99DBNDAW

70

Teopema o quaroHan
IPSIMOYTOJIBHOTO
napasuieJenunena u
CIIEJICTBUE U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTprUiECKHUE U
NpPUKIaJHbIE 3a1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
MJI0CKOCTH

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

72

[ToBTOpEHwMeE:
CKpELIUBAIOIIKECS NPAMBIE,
NapajuIesIbHbIE IITIOCKOCTH B
CTaHIAPTHBIX
MHOTr'OrpaHHUKax

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapayuenbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX,
PACCTOSIHUE MEXIY
CKpEIIMBAOIIUMHUCS
HPSIMBIMH B TIPOCTHIX
CUTYaIUsIX

https://m.eds00.ru/YFWZTQREN

74

Paccrostane ot TOUKH 110
IJIOCKOCTH, PACCTOSIHUE OT

https://m.edsoo.ru/W5GN48EIM



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM

MPSIMOM A0 IIJIOCKOCTH

75

Brruncnenue pacctosHum
MEXy CKPEIUBAIOIUMUCS
MPSIMBIMH C TIOMOIIBIO
NEPIEHIUKYIAPHON
IJI0OCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

TpéxrpanHslii yroi,
HEPaBEHCTBA ISl
TPEXTPAHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOpPEMbI KOCHHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria

https://m.edsoo.ru/3XGHNLQ4J

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: Fe0Ie3NUECKUe
JVHHUM Ha 3eMJiie

https://m.edsoo.ru/HMVTV74CP

78

KonrtponbHas padora "Yrisl
U paccTostHUS"

https://m.edsoo.ru/IRTWZ59YU

79

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHMK 4 €ro
3JIeMEHThI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuna. Buasl nupamu.
[IpaBuibpHas nupamMua

https://m.edsoo.ru/J3R0247E0

81

[Tpuszma. [Ipsmas u
HAKJIOHHAS TPU3MBL.
[IpaBunbHas mpu3ma

https:/m.edsoo.ru/JINDHOOSEQ

82

[Ipsmoii mapayuienenunes,
MIPSIMOYTOJIbHBIN
napajuieJienume, Kyo

https://m.edsoo.ru/L88O3LZGS

&3

Bolinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDUI1D

84

BBIHYKJ'IBIC MHOT'OI'DaHHHKH.

https://m.eds00.rt/QOMX9GAI1S



https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S

Teopema Ditnepa.
[IpaBuibHbBIE U
MOJIyIPaBUIIbHBIE
MHOTOT'pPaHHUKU

KonTponbHas pabota

85 " " https://m.edsoo.ru/3AN52B3TEM
MHoOTrOorpaHHuKU

86 Howsttue Bexropa Ha https://m.edsoo.ru/LRBSE3B09
IUIOCKOCTH M B TPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edsoo.ru/MNTSX2XI .8

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

89 [IpaBusno mapasienenumnena https://m.edsoo.ru/XS6ANT7LA2

90 YMHOXEHUE BEKTOA Ha https://m.edsoo.ru/MJUH128LR
YUCIIO
Pasznoxenne BekTopa 1o

91 basucy Tpex BeKT? poB, He https://m.edso00.ru/U760IDCTG
JICXKAIIUX B OJHOM
IIJIOCKOCTH

92 CxkansipHOE MTPOM3BEICHUE https://m.edsoo.ru/JZ46VNC71

93 Boruncnenue yria mexiy https://m.edsoo.ru/IUSI96UQP
BEKTOPAMH B ITPOCTPAHCTBE

94 Hpocreiiume sanaum ¢ https://m.edsoo.ru/FIXV79T8B
BEKTOPaMH

95 Hpocreituue sanasm ¢ https://m.edsoo.rut/JCWURNGO1
BEKTOpaMH

96 Hpocretiue 3apaun ¢ https://m.edsoo.ru/BEHWOELKS
BEKTOpaMu

97 Hpocreiiuue sazasu ¢ https://m.edsoo.ru/P3IWEWZZSY
BEKTOpaMH

98 O60bmerne . https://m.edsoo.rt/ECRMXSNM3
CHUCTEMAaTH3aIisl 3HAHUI

99 O06o006mmeHne https://m.edsoo.r/ XXBTFPSWL



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL

cUCTeMaTHU3alusd 3HaHUU

100 HTorosas KOHTpoTbHAA 1 https://m.edsoo.ru/SFGPDWNKO
pabora

101 HToroBas KOHTPOILHAL 1 https://m.edso00.ru/X3ZG8A6SO
paboTta
O06006111eHE U .

102 . 1 https://m.edso00.ru/931 AWXEK 1
CUCTEMATU3aLUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB 102

110 ITPOTPAMME



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

11 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/IbHbIE PeCyPChI

[ToBTOpEHME TEMBI
"KoopauHatsl BEeKTOpa Ha
TJIOCKOCTH U B
npocTpaHcTBe"

https://m.edsoo.ru/ WERSDSI4U

[ToBTOpEHUE TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

https://m.edsoo.ru/M6JO60NJ7

[ToBTOpEHME TEMBI
"BbluMcieHUE yIila MEXIy
BEKTOPaMHU B
npocTtpaHcTse"

https://m.eds00.ru/55KY41LVG

[ToBTOpEHME TEMBI
"VYpaBHeHHE PAMON,
MPOXOSIIEH Yepe3 ABE
TOYKH"

https://m.edsoo.ru/U20HPUS6W

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTH B OTPE3Kax

https://m.edsoo.ru/VYIHSTERW

YpaBHEHHE IUIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

https://m.eds00.ru/541910WGX

BekropHoe npousBeeHue

https://m.eds0o0.ru/NTYOG2APM

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
MIPOrpaMMHUpPOBAHUE

https://m.edsoo.ru/54EQ7JQ8E

JIuHeiiHbie HEPaBEHCTBA,
JIMHEWHOE

https://m.edsoo.ru/VPKWBB4AA



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

MIPOrpaMMUPOBaHKE

10

AHanUTUYECKHE METObI
pacuéra yria Mexay
MPSIMBIMH B
MHOTOI'paHHHMKaxX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTUYECKHE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOT'OIpaHHHKax

https://m.edsoo.ru/DDXUUAIAS

12

dopMya pacCTOSHUS OT
TOYKH J10 MJIOCKOCTHU B
KOOpJAMHATax

https://m.edso00.ru/SG451UUGI

13

Haxoxnenue paccrosiHui
OT TOYKH J0 IIOCKOCTH B
KyOe

https://m.edso0o0.ru/8V2N4X1L3

14

Haxoxnenue paccrostnuit
OT TOYKH JIO INIOCKOCTH B
MPaBWJIHLHOW MUPaMHUJIE

https://m.edsoo.ru/UZ15UU37F

15

KonTponbHas pabota
" AHanUTHYEeCKas
reomerpus”

https://m.edsoo.ru/SNGI1GHFM

16

Ceuenus MHOTI'OI'PaHHHUKOB!

CTaHJIapTHbIE
MHOTOTPaHHUKHU

https://m.edso00.ru/219603NHQ

17

Ceuenus MHOTI'OI'paHHUKOB:

METOJ CIICIO0B

https://m.edso0.ru/52XG0O2J5B

18

CeueHust MHOIOIPaHHUKOB:

CTaHJapTHBIE TIIIOCKOCTH,
HepecequmI HpﬂMBIX nu
IJIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamienbHbIE TpsIMBIE U
IJIOCKOCTH: NapajuieIbHbIe

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
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

CCUCHUA

20

[TapamienbHbIE IPsIMBIE U
IUIOCKOCTH: pacd€r
OTHOLIEHUH

https://m.edso0o.ru/O71ROIJFI

21

[TapastenbHbIe IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXITY
CKpCIIMBAIOIINUMHUCA
IpSMBIMU

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

22

[leprieHAMKYyISIpHBIE
IpsAMBIC U TINIOCKOCTH:
CTaH/IapTHbIE MaphbI
MEPIEHIUKYIAPHBIX
IJTOCKOCTEH U MPSIMBIX,
CHUMMETPUU
MHOTOTPaHHUKOB

https://m.edsoo.ruv/YQUVT6VZX

23

[TepnenaukynspHbie
IpsAMBIC U TINIOCKOCTH:
TeopeMa O TpPex
NepreHIuKyIsIpax

https://m.edsoo.ru/HQIN20OZJP

24

[leprienauKynsapHble
MpsIMbIE U TJIOCKOCTH:
BBIUMCIICHUS JUIUH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: omaau
MHOTOYTOJIbHUKOB,
(hopMyJITBI IS TUTOIATICH,
COO0payKeHHS TIOT00MSI

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHME: MIOMIAIM
MHOI'0YroJIbHUKOB,
(hopMyJIBI IJIS1 TUTOINAMCH,
COO0OpaKCHHMS TI0T00MS

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

27

[ToBTOpenue: iomanu
MHOT'OYT'OJIbHUKOB,

https://m.edsoo.ru/HWHVFNLOO



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

(dhopmyITbl 1715 TUTOMIAEH,
COOOpaKCHHMS TIOT00MS

28

[Inomanmn ceuenunit
MHOTOTPaHHHUKOB: TUTOIIATH
MOBEPXHOCTEM, pa3pe3aHus
Ha YaCTH, COOOpaKEHHS
nmonoous

https://m.edsoo.ru/X2HRM9HD4

29

IInomanu ceueHnit
MHOTOTPAHHHUKOB: TUTOIIA TN
MOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs
nmonoous

https://m.edsoo.ru/SH4ELYING6

30

KontponpHas pabota
"I[loBTOpEHME:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

https://m.edso00.ru/SSUWIWWV1

31

00bpéM Tena. O0beM
NPSAMOYT'OJIBHOTO
napauie/enuneaa

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

32

3anauu 00 yABOCHHHU Ky0a,
0 KBaJipaType Kyoa; o
TPUCEKLIUH yTIa

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTrpuueckue
3a/1a4M, CBSI3aHHbIE C
00BEMOM MPSIMOYTOIBHOTO
napasuiesenunesia

https://m.edsoo.ru/ODR6H6TQS

34

[Ipuxknagueie 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00bEMa IPSMOYTOJIBHOTO
napasuiesenumneia

https://m.edso00.ru/OSHTIOTIG

35

O06bEM IpsIMON TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMerpuueckue
3a1a4yM, CBSI3aHHBIE C

https://m.edsoo.ru/1D8HV54A9



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

BBIYUCIICHHEM 00BEMOB
NPSAMOU MPU3MBbI

37

[Ipuknannelie 3anauu,
CBSI3aHHBIE C 00BEMOM
MIPSIMOM MPU3MBI

https://m.edsoo.ru/QIY C4F8IU

38

Boruncnenue 00bEMOB Te ¢
MTOMOUIBIO ONPEIETEHHOTO
uHTerpana. OopEmM
HaKJIOHHOW MPHU3MBbI

https://m.edsoo.ru/ON585060H

39

Brrunciaenue o0bEMOB TeN ¢
TIOMOIIBIO OMTPEECITEHHOTO
uHTerpaiga. Oosém
TTUPaAMU/IBI

https://m.edsoo0.ru/2CJLCMKEN

40

dopmyna 00bEMa
nupamuibl. OTHOLLIEHUE
00bEMOB MUpaMHU/T ¢ OOIITUM
YTIIOM

https://m.edsoo.ru/AL3PODCI9E

41

dopmyia 06bEéMa
nupamuibl. OTHOILIEHUE
00BbEMOB MUPaMU/ ¢ OOIIIUM
yIJ10M

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

42

Crepeomerpuueckue
3a/a4H, CBSI3aHHBIE C
00bEMaMH HAKJTOHHOM
PHU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomMeTrpuueckue
3a/1auu, CBSA3aHHBIC C
00BEMaMH MUPaMUIbI

https://m.edsoo.ru/SF480DTS6

44

[TpuxnagHelie 3a1a4u 1Mo
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM ITPU3MBI

https://m.eds00.ru/9SF6OYY VX

45

[IpukiagHeie 331241 1O

https://m.edsoo0.ru/Z4MZ27RMY



https://m.edsoo.ru/QIYC4F8IU
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

teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
TTHPAMH/IBI

46

[Tpumenenne 00HEMOB.
Beruncienue paccTosHus
0 TUIOCKOCTH

https://m.eds00.ru/I39CXO3CP

47

KonTponbHas padora
"O06BEM MHOTOTpaHHHUKA"

https://m.edsoo.ru/XNWZSSJ7P

48

[Hunuaapuyeckas
MMOBEPXHOCTh, 00pa3yoIIHe
HWIHHAPUYECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/7DHKEHEG6

49

Hunuuap. [psamon
KpPYTrOBOW LWJIUHJIP.
[lomaae moBepxHOCTH
LHAJIUHAPA

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas nOBEpXHOCTB,
o0pa3yroline KOHUIeCKOn
noBepxHocTu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

Ceuenue koHyca
IUTOCKOCTBIO, MapayIeIbHOM
IUIOCKOCTH OCHOBaHHUS

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBI KOHYC.
N306paxkeHne KOHyCOB U
YCE€UYEHHBIX KOHYCOB

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

53

[Tnomane 60koBOM
MMOBEPXHOCTHU U MOJHOK
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaae 6okoBOM
MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTU KOHYyCa

https://m.edsoo.ru/9NF4UE3KJ

55

CTGPGOMeTpI/I‘IeCKI/IC 3aJadn

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



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
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

Ha JJOKa3aTeJlbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CEYEHHM UJIMHApPA, KOHYCa

56

CrepeomeTpuuecKkue 3a1aumn
Ha JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, TIOCTPOCHUEM
CCUCHHI ITWIMHIPA, KOHyCa

https://m.edsoo.ru/AKF6PW62W

57

HpI/IKJ'Ia,I[HBIe 3aJa4u,
CBs3aHHEIC C TUJIIMHAPOM

https://m.edso0.ru/3429Z1L HT5

58

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C ITUJIUHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/WITVKAJOR

60

[lepeceuenue chepsl u
mrapa ¢ TIOCKOCTHIO.
Kacanwue mapa u cdepsl
MIOCKOCTRIO. Bum n
n300paxkeHue mapa

https://m.edsoo.ru/JFENB5ZS0

61

Ilepeceuenue chepsl u
nrapa ¢ TIOCKOCTHIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBI0. Bun n
n300pakeHue 1apa

https://m.eds00.ru/M6WK9K950

62

YpaBHenue chepsbl.
[Tnomane chepwr u e€
yacTeu

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl U miapa

https://m.edso00.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHHUE, CBSI3aHHBIE CO
chepoit u mapom,
IIOCTPOEHUEM UX CEUEHUU
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R



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

65

CrepeomeTpuueckue 3a1aumn
Ha JI0Ka3aTelbCTBO U
BBIYHMCIJICHUE, CBA3aHHBIC CO
cdepoit u mapom,
IMOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[MpuknagHeie 3aga4mn,
CBsI3aHHBIE CO chepoit U
Iapom

https://m.edsoo.ru/XW5LI7A9]

67

[ToBTOpEHUE: OKPYIKHOCTD
Ha TJIOCKOCTH, BBIYUCIICHUS
B OKPYKHOCTH,
CTaHJapTHBIC MOJI00HS

https://m.edsoo.ru/EJ2QDAVE]

68

Pasznnunsie koMOMHAIINH
TEJ BpaIlCHUS U
MHOT'OTPaHHUKOB

https://m.edsoo.ru/LE7933L.XX

69

3anauu o reme "Tena u
IIOBEPXHOCTH BpameHus"

https://m.edsoo.ru/PHHLCG54E

70

3agauu o teme "Temna u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/22WPBLTP9

71

KonTponbnas pabora "Tena
Y IOBEPXHOCTH BpalleHUs"

https://m.edso0.ru/33W222M63

72

O6béM nunuzIpa. Teopema
00 00bEMeE MpSIMOTO
IIJIMHIpA

https://m.edso00.ru/1ZN2S6ZMQO

73

Breruucnenue 00bEMOB TEII €
TTOMOIIIBIO OMIPEAETEHHOTO
unTerpana. O0bpéM KoHyca

https://m.eds0o0.ru/ACTOMFMVF

74

ITnomanu 6OKOBOI U
MOJHOM MOBEPXHOCTHU
KOHyca

https://m.edsoo.ru/ZYTK7P&8B1

75

CrepeoMeTpuueckue

https://m.edso0o0.ru/709VIYPSC



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

3a/1a4M, CBA3aHHBIE C
BBIYUCICHHEM 00bEMOB
LUJIMHAPA, KOHyCa

76

[IpukiiagHele 3ana4u Mo
TeMe "OO0BEMBI U ILIOMIAIN
noBepxHocrel Ten"

https://m.edsoo.ru/QXEA9GPVB

77

O06béM 1mapa u mapoBoro
cekTopa. Teopema 00
o0BEme mapa. [Tnomane
cthepsl.
Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BEMOB
1Iapa, IapoBOro cerMeHTa
U IIApPOBOTO CEKTOPa

https://m.edsoo.ru/VV60ONBVZX

78

[IpukiagHele 3aga4u 10
teme "OOBEMEI TEn",
CBSI3aHHBIE C 00BEMOM MIapa
Y TUIOMIAbI0 cephl.
CoOTHOILIEHUS MEXKTY
IJTIOIIAASIMUA TIOBEPXHOCTEM
1 00bEMaMH ITOTOOHBIX TET

https://m.edsoo.ru/EZHI9GRUEJ

79

ITonoOHbIe TENa B
pocTpaHcTBe. MI3MeHeHne
00bEMa Ipu MOA00HH.
Crepeomerpuueckue
3aJjauu, CBSA3aHHBIE C
BBIYHCIIEHUEM 00BbEMOB TeEl
U TJIOLIA/Ied TOBEPXHOCTEH

https://m.edsoo.ru/H2418 MK Q

80

KonTponbHas pabota
"[Tnomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

https://m.edso0o0.ru/73UODGNYR

81

JIBY>KeHUS MPOCTPAHCTBA.

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



https://m.edsoo.ru/QXEA9GPVB
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

OrobOpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBHKCHUH

82

Bunnl nBukennii:
napa’suiebHbIN IepeHoc,
LIEHTpAJIbHAsI CAMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOM

https://m.edsoo.ru/ZSUAT7INTX

&3

[IpeoOpazoBanus mog00Ms.
[Ipsimast u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

['eomeTpuyeckue 3a1aun Ha
HpI/IMeHeHI/Ie JOBUXKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KonrponsHas padora
"BekTopsbl B npocTpaHcTse"

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

86

O6o061aro1iee NTOBTOPEHHE
11 noHsiTHI U METO/IOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3Hanuit: "[lapanienbHOCTh
NPSIMBIX U IJIOCKOCTEHN B
npocrpaHcTae”

https://m.edsoo.ru/IHVB2NZH9

87

O6o0061aro1iee NOBTOPEHNE
11 moHATUN 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HaHUi: "BekTopsl B
npocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o0maroree MOBTOPEHHE
11 nousTHA U METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AIIUS
3HaHuii: "BekTopsl B
npocTpaHcTse"

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



https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63

&9

O6o0061maro1iee NTOBTOPEHHE
11 noHsiTHI U METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHuit: "O0beM
MHOTrorpaHHuka"

https://m.edsoo.ru/B85S7VDTC

90

O6o0maroiee MOBTOPEHHE
11 moHATHH U METOIOB
Kypca reomerpuu 1011
KJIaCCOB, CUCTEMATU3AIUS
3HaHui: "O0beM
MHOTOrpaHHHKa"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o0m1aromee MOBTOPEHNE
11 moHITUN 1 METOZIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AINS
sHanui: "Ilnomanu
MOBEPXHOCTH U 00BEMBI
KpyrJibix Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o0m1aromiee MOBTOpeHNE
11 moHITHN 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3aUs
sganui: "Ilmomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJibix Ten"

https://m.edsoo0.ru/JG1DJ50NK

93

Hrorosast KOHTpOJIbHAS
paborta

https://m.eds00.ru/GXZMP89GD

94

Hrtorosast KOHTpOJIbHAS
paboTa

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

95

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHuI

https://m.edsoo.ru/UI26CB4 XL

96

Hcropus pa3BuTus

https://m.edsoo.ru/IESALO6B5



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
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5

CTEpEOMETPUU KaK HAyKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus passurus
CTEpEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTU

https://m.edso00.ru/8ZKNMYF03

98

Hctopust pazsutus
CTEPEOMETPUH KaK HAYKHU U
€€ poJib B pPa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT Ui

https://m.eds00.ru/41 X3XKQOG

99

Hcropus passurus
CTEpEOMETPUH KaK HAyKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

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

100

Hcropus pazsurus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3Butus
CTEepEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX

https://m.edsoo.ru/RK4XSFWNR



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

U KOMITBIOTEPHBIX
TEXHOJIOTUN

Ucropus pa3Butus
CTEpPEOMETPUU KaK HAyKU U
€€ poJb B Pa3BUTHH

102 1 https://m.eds00.ru/X89TQK776
COBPEMEHHBIX WHXCHEPHBIX
¥ KOMITBIOTEPHBIX
TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/X89TQ8776

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJabTaTa

7

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0Opa3oBaHus

I'eomerpus

7.1

OHepI/IpOBaTL HNOHATHUAMM: TOYKA, IIPsAMast, IIJIOCKOCTb

7.2

HpI/IMeHﬂTB AKCUOMBI CTCPCOMETPHUHN U CICACTBHUA U3 HUX IIPU PCHICHUU
TCOMETPHUICCKUX 3aaa4d

7.3

OHGpHpOBaTI) MNOHATHUAMU: TMAPAJJICJIbHOCTE W INCPICHAUKYJIAPHOCTD
MMPAMBIX U MIOCKOCTEH

7.4

KnaccuduimpoBaTh B3auMHOE pacHoJOKEHUE MPSMBIX U TIIOCKOCTEH B
MPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYI'PAHHBIA YroJj, TpaHU ABYTPAHHOIO yrija,
pedpo ABYTpaHHOTO yIiia, JMHEHHBIN yroJl ABYTpaHHOrO yria, TpajycHas
Mepa JBYTPaHHOIO yriia

7.6

OnepupoBaTb NOHATHUSMU: MHOTOTPAHHUK, BBINYKJIBIH M HEBBITYKJIbINA
MHOTOTPaHHMK, 3JICMEHTBI MHOTOTPAHHUKA, TPABWJIBHBII MHOTOI'PaHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHKOB (IMpaMujia, IpusMa,
IpSMOYTOJIbHBIN Napasiesienunes, Kyo)

7.8

KJ'IaCCI/I(I)I/ILII/IPOBaTB MHOT'OT'paHHUKH, BLI6I/Ipa$I OCHOBaHHA JJIA
KJ'IaCCI/I(i)I/IKaHI/II/I (BI)IHYKJ'II)IC W HCBLIITYKJIBIC MHOT'OI'PaHHUKH, ITIPABHUJILHBIC
MHOT'OI'paHHHKH, IIPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, napannenennnenbl)

7.9

OHepI/IpOBaTb INOHATHUAMMU: CCKyIasa IIIIOCKOCTbD, CCUYCHUC
MHOI'OIpaHHHUKOB

7.10

OOBACHATH NPUHIIMUIBI TOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB, UCTIOJNB3Y S
METO/I CIIEIOB

7.11

CTpouTh ceYeHHsT MHOTOTPAaHHHUKOB METOJIOM CJIEIOB, BBITIOJHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemats 3aa4i Ha HaXO0XJICHHUE I'COMCTPHYCCKUX BCIUYHH I10 06pa3uaM
Wi aJroputMamMm, NpHUMCHAA H3BCCTHBIC AHAJIMTHYCCKUC MCTOJAbI IIPpU
pPeICHUU CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha  BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKHU OO HpﬂMOﬁ, OT TOYKHAO
IJIOCKOCTHU, MEXKAY CKPCIIUBAOINMHUCA IMPAMBIMHA

7.13

Pemats 3aa4r Ha HaXO0XJICHHUEC ICOMCTPHUYCCKUX BCIUYHH I10 06pa311aM
Win aJiroputMamMm, NpHUMCHAA H3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI IIpU
PEIICHHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3ada4 Ha BBIYMUCICHUC YIJTIOB
MCKAY CKPCIIHUBAOMIUMUCA MPAMBIMU, MCEKIAY HpHMOP’I 1 TIJIOCKOCTHBIO,
MCKAY IJIOCKOCTAMHU, JBYT'PAHHBIX YIJIOB

7.14

Beraucnate 00BbEMBI M TUIONIATM TMMOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, nupamMua) ¢ IpUMEHEeHUeM (OpMYyJl, BHIYUCISATH COOTHOIICHUS
MEKY oA AsIMU MMOBEPXHOCTEM, o0BEMaMu MOT00HBIX
MHOTOI'PAaHHHKOB




OnepupoBaTh MOHATUSMU: CUMMETpPHUS B IMPOCTPAHCTBE, LEHTP, OCh U

715 IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI
W3Bnekatp, mpeoOpa3oBbIBaTh W WHTEPIPETHPOBATH HHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypaxX, NPE/CTABICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomeTpudeckre (GakThl IS PELICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, IPEANOoIararoliuX HECKOJIBKO IAaroB PEIICHMs, €CIA YCIOBUS
IPUMEHEHUs 33aJ]aHbl B IBHOM opMme
718 [TpumeHaTy npocTeillline nporpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUU CTEPEOMETPUUECKHX 331a
719 [IpuBOoUTE pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HU, paclio3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh nOMyYeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyalluu U IPUMEHATh U3YUYEHHBIE MMOHATHS B IPOLIECCE MTOMCKA PEILICHUS
MaTeMaTH4ecKu  cQOpPMYJIUPOBAHHOM  MpPoOJIEMBl,  MOAEIUPOBATH
7.20 peabHbIE CUTYallUd Ha A3BIKE I'€OMETPHUM, MCCIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHNEM I€OMETPUUECKHX MOHATHUI U TeOpeM, allrapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/Jayd, CBSI3aHHBIE C HAXOXICHHEM
TeOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
e Eeia IIpoBepsiembie Npe1MeTHbIE Pe3y.ILTAThI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHONM NPOrpPaMMBbI CpeiHero o01ero o0pa3oBaHus
pe3yJbTaTa
6 ['eomertpus
OnepupoBaTh MOHATUAMU: LWIMHAPUYECKAsE TOBEPXHOCTh, 00pa3yIolIye
6.1 WIMHIPUYECKON TOBEPXHOCTH, LWIMHJIpP, KOHUYECKas MOBEPXHOCTD,
' oOpasyiole  KOHMYECKOW  MOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpaiieHus (HMIMHAP, KOHYC, cepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHSI TEJI BPALICHHS
6.4 KiaccuduimpoBaTh B3aHMHOE PacIoIOKEHUE Chephl U ITIOCKOCTH
OnepupoBaTh NOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIAPOBOM CJIOW, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CJIOS, MIAPOBON CEKTOP
6.6 Bbruncnare 0o0bEMBI M IUIOIIAQAM TOBEPXHOCTEH Ted BpallleHus,
' TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyIT
OnepupoBaTh TOHSATHUSMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy H
6.7 OTMHMCAaHHBIN 0KOIIO cepsl, cepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJIO
BpallleHus
6.3 BBIMUCTATE COOTHOIICHUST MEXK/TY TUIOIIAISIMU TIOBEPXHOCTEH M 00bEMaMHU
’ IMOAOOHBIX TEN
6.9 I/I3o§pa>KaTL u3ydyaemble QUTYpbl OT PYKH U C MPUMEHEHUEM HPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BpinonaHsaTe (BBIHOCHBIE) TUIOCKME YEPTEXKH M3 PUCYHKOB TPOCTHIX




00BEMHBIX (Uryp: BHUA CBEpXy, COOKY, CHHU3Y; CTPOUTh CEUYEHMS TeJ
BpallleHUs

6.11

W3BnekaTh, WHTEpHPETUPOBaTh W NpeoOpa3oBbIBaTh HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yeprexax U pUCYHKax

6.12

[TpumensTh reomeTpudeckre (GakThl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOoNAralouIMX HECKOJbKO LIaroB pELIEHUs, €CIU YCIOBHS
IPUMEHEHUs 33aJ]aHbl B IBHOM opMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE  ICWCTBHS CIIOXKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHO)KGHI/IH BCKTOpa Ha 4YuCIo, OGBHCHHTL, KaKHMH CBOI\/,ICTBaMI/I OHH
o0JIazaroT

6.15

[IpumeHsTHh NpaBuIIO Napasuieenuneia Ipy CI0KEHHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHSIMH: JEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTODA,
Yroja MEXAYy BEKTOpPaMM, CKaJsIpHOE TPOU3BEACHHE BEKTOpPOB,
KOJUIMHEAPHBIE U KOMILTIaHAPHBIE BEKTOPBI

6.17

HaXOIII/ITB CYMMY BCKTOPOB U IIPOHU3BCACHHUC BCKTOPA HA YHUCIIO, YI'OJI
MCKAY BCKTOpaMU, CKAJIAPHOC NPOU3IBCIACHUC, PACKIAAbIBATH BEKTOP IIO
JABYM HCKOJUIMHCAPHBLIM BCKTOpaAM

6.18

3a,HaBaTb IIJIOCKOCTE YPABHCHHUEM B ,HeKapTOBOﬁ CUCTEMEC KOOpAMWHAT

6.19

Pemats npocteiiiine reoMmeTpuyeckre 3a1a4i Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIIEHUN U
HaXO0XXACHUE TCOMETPUYCCKUX BCIUYHUH I10 06pa3uaM WKW aJIrOpuTMaM,
IIPUMCHSI A MN3BCCTHBIC MCETObI npu peuicHun CTaHAApTHBIX
MaTEMAaTHYCCKUX 3a1a4

6.21

[IpuMenATs mpocTeiKe NPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITb MNPpUMEPBLI MATCMATHYCCKUX BaKOHOMepHOCTeﬁ B IIpUpoac H
JKM3HH, paCllO3HABATh IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHATH MOTyYECHHBIE 3HAHUS HA MPAKTUKE: AHATU3UPOBATH PEaJIbHbIC
CUTYalLlMU U IPUMEHATH U3yUYEHHBIE IIOHATHUS B IIPOLECCE ITOMCKA PEILICHUS
MaTeMaTHYeCKd  CPOPMYITUPOBAHHOW  TPOOJIEMBI,  MOACIUPOBATH
pEaJbHBIE CUTYAllMM Ha SA3BIKE I€OMETPUHU, MCCIEI0BATH IOCTPOCHHBIE
MOJIEJH C UCIIOJIB30BAHUEM F€OMETPUUYECKUX IMOHIATUI U TEOPEM, arnapara
anreOphl, pelaTh MNPAKTUYECKUE 3a/ayd, CBS3aHHBIE C HAXOXJICHHUEM
reOMETPUYECKUX BEJIUYUH




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Konx
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsATHE 00 AKCHOMATHUYECKOM ITOCTPOSCHUH CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUHN
U CJIC/ICTBUS U3 HUX

7.2

B3anmHOe pacnonoxkeHue  OpSAMBIX B MPOCTPAHCTBE:  IE€pEeceKarolIuecs,
MapajuleJbHble W CKpelMBaromuecs npsmele. [lapamnenpbHOCT HPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajuielibHbIE NpsIMble B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MapPaUICIbHOCTh MPSAMOW M IIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YroJl MEXAY HpsIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapalyieabHbIE MIOCKOCTH, CBOMCTBA MapasuieIbHbIX
wiockocteil. [Ipocreiiiyie mpocTpaHCTBEHHbIE (UTYPHI Ha IJIOCKOCTH: TETPa’p,
Ky0, napaJujiesienumnes, HOCTPOCHUEe CeUeHU!

7.3

[lepneHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MIPSIMBbIE NTAPAJICIBHbIE U IEPIICHANKYJIISIPHBIE K IIIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHAUKYIIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IIPSIMON U IIJIOCKOCTBIO, IBYTPAHHBIN
YIOJI, TMHENHBIN yToJI ABYTPAaHHOTO yriia. [IeprieHInKysip 1 HAKJIOHHBIE: pacCTOSHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH, IPOEKIMs GUTYpPhI HA
IJIOCKOCTB. [IepreHINKyYIIIpHOCTD INIOCKOCTEN: ITPU3HAK MEPIIEHAUKYJIIPHOCTH IBYX
mwiockocTeil. TeopeMa o TpE€X neprneHauKyJIsIpax

7.4

IloHATHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHThl MHOIOIPaHHMKA, BBITYKIbIE U
HEBBIMYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas
IIpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, MpsMas U HAKJIOHHas MpPU3Mbl, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHbIN Mapajiesenumnes
u ero cBoiictea. [lupamuza: n-yrojapHasi nMpamMmia, rpaHd ¥ OCHOBaHHUE MUPAMUIBI,
OOKOBasi M TOJIHASL TIOBEPXHOCTh MUPAMUBI, IPABUIbHAS U yCEUEHHAs MHpPAMHJIA.
OneMeHTsl Npu3Mbl M nupamuabl. [IpaBUiIbHBIE MHOTOTPAHHUKU: IOHSATHE
[IPaBWJIBHOI'O MHOTOTpaHHMKA, IpaBWIbHAs IpU3Ma M MpaBUIIbHAs MNUPAMUJA,
IIpaBUJIbHAS TPEYroJbHAs MUpaMKa U MPaBUIbHBIA TeTpasap, Ky0. [IpeacraBienue
O IpaBWIbHBIX MHOTOTPAaHHHMKAX: OKTa’Ap, AOAEKa’aAp U ukocayapyrue CedeHus
IIPU3MbI U TUPAMUJIBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOUKH, MPSIMOM, TNIOCKOCTH.
DNeMeHThl CHUMMETPUU B  NHpaMUAaX, Napauielienunenax, MpPaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Borunicnenue >1eMEHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomanb
OOKOBOW IOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TPSAMONW MPHU3MBI, IUIOIMAMIb
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 60koBoi
MIOBEPXHOCTU M TIOBEPXHOCTH TPAaBUIBHOW MHpaMHIbI, TEOpeMa O ILIOLAAH
yceu€HHOoM nupamuabl. [Tonsitue 06 06béme. O6bEM MUPaMUIbL, TPUIMBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IUIOIAIMU TOBEPXHOCTEH,
00bEMaMHU ITOTOOHBIX TEN

11 KJIACC




Kon

IIpoBepsieMbIii 3JIEMEHT COAEPKAHUS

['eomeTpus

6.1

[{ummHAprYecKas TOBEPXHOCTh, 00pa3yoNie NMIHHIPUIECCKON ITOBEPXHOCTH, OCh
LWIMHIPUYECKON NOBEpXHOCTH. LlMimHAp: ocHOBaHMSI M OOKOBas MOBEPXHOCTb,
o0pa3ymoas ¥ 0Ch, IIONaasr O0KOBOW U MOJIHOW MOBEPXHOCTH

6.2

Konuueckass mnoBepxHOCTh, 00pasylolye KOHHMYECKOHM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHW noBepXxHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOM M IMOJTHOM OBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIue
M BbICOTA, OCHOBAHUA U 601<013a;1 IOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IIolIaas NoBepxHocTH chepbl. Bzanmuoe
pacnojioxkeHue ceprl U MIOCKOCTH, KacaTreiabHas IJIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300pakenune Ten BpalleHUs Ha MIOCKOCTU. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpAaHHMK, ONMHCAHHBIN
oKko0JI0 chepnl, cepa, BIMCAaHHAS B MHOTOI'PAHHMK, WJIM TEJI0 BpallleHHUs

6.6

[Tonste 06 006bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 0OBEMe
IPSIMOYTOJIBHOTO TIapalIelieuIIe a v cieacTBUs U3 He€. O0bEM HMITHHpA, KOHYCA.
OO0bBéM 1mapa u WIomahs chepol

6.7

[Momobuple Tema B mpocTpancTBe. COOTHOMIGHUS MEXIY — IUIOMIAJISIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ

6.8

Ceuenus mwinHApa (mapajuieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapajuieIbHOE OCHOBAHUIO M ITPOXOAsIee Yepe3 BEPUIMHY ), CeUeHHs 11apa

6.9

BexTop Ha miockoctu M B npoctpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4Mciio. PaznokeHne BEKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemmenue 3agad, CBSA3aHHBIX C
IIPUMEHEHUEM TPABUJI ACUCTBUI C BEKTOpaMU

6.10

[IpsimoyronpHas cucrema KOOpAuHAT B mpocTpaHcTBe. KoopawHatsl BeKTOpA.
[Ipocreiimne 3agaun B KOOpAMHATaX. YTroll Mexay BekTopamu. CKalspHoe
MPOU3BE/ICHNE BEKTOPOB. BhIUMCIIeHHE YTIIOB MEXKAY NPSIMBIMU U IJIOCKOCTSIMHU.
KoopiMHaTHO-BEKTOPHBIN METOJI IPU PELIEHUU T€OMETPUYECKHX 3a]1a4

IMPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUS K PEAMETHBIM pe3yJbTaTaM OCBOCHUS

MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
TpeOOBaHUS o0pa3oBaHus

Brnanenne meronaMu J10Ka3aTeNbCTB, AJITOPUTMAMHU DPEILICHMS 3a]ad;
yMeHHe (GOpMyJIMpOBaTh U ONEPUPOBATH IMOHATHSAMU: OIpEJesieHue,
aKCHMOMa, Teopema, CIIEJCTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; TPUMEHATDH UX; YMEHHE (POPMYIHUPOBATH
0o0paTHOE M MPOTHUBOMOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCMOJIB30BATh METOJ MAaTE€MaTHYeCKOW WHAYKIIUH;
IIPOBOJUTH  [IOKA3aTEJIbHBIE pPACCyKIECHHUs IPU pELICHUU 3a]ad,
OLICHUBATh  JIOTUYECKYIO IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OINEPALMK Ha
MHOXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN




anmnapar JJis ONMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U NP pELIEHUN
3aJa4, B TOM YHCJIE€ M3 JPYTUX Y4YeOHBIX MpEIMETOB; YMEHHE
OIIepUpPOBaTh NOHATUAMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad HA
IUIOCKOCTH; yMEHHE 3aJlaBaTb M ONUCHIBATh TIpadbl pa3IUYHBIMU
Croco0aMu; UCI0JIb30BATh I'padbl MPU PELICHUH 3a/1a4

YMeHue ornepupoBaTh MOHATUSMU: HATYPAIbHOE YHKCIIO, LIEJIOE YHCIIO,
CTEMeHb C LIeJIbIM MOoKa3aTelleM, KOPeHb HATYypalbHON CTENEHH, CTETNCHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C JACHCTBUTEIHHBIM
nokasareneM, JorapuM 4HciIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJILHOTO YHCJIa, OCTATOK IO MOIYJIIO, PalMOHAJIBLHOE YHCIIO,
UppAllMOHATIBHOE  YHCIIO,  MHOXECTBA  HATypaibHBIX,  LEJbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YyMEHUE HCIIOJIb30BaTh
MPU3HAKK JEIMMOCTH, HAMMEHBIITMN OOIIMK NETUTEh U HaUMCHbIIICE
oO1ee kpaTHoe, airoput™ EBKIIMIA mipu pelieHnu 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAaMHM  CYHUCICHUS;, yMEHHE
BBITIOJHATH BBIYMCIICHHE 3HAYCHUH W MPEOOpPa3OBaHUS BBIPAKCHUH CO
CTENEHsAMH M JorapupmMamu, NpeoOpa3oBaHus JPOOHO-PATMOHATIBHBIX
BBIPAKECHHM; yMEHUE OMNEPUPOBATH TMOHATUSIMH: TOCJIEI0BATEIBLHOCTD,
apudMeTHIecKas IPOrpecCcusi, FeOMETpUUIECKasi IPOrpeccusi, 0ECKOHEYHO
yObIBaroIasi  reoMeTpuYecKas  MpOTpeccus; yMEHHUE  3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
yMEHHE ONEepUpPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHUCIIO, COMPSHKEHHBIE
KOMILJIEKCHBIC YHCIIa, MOYJIb U apTyMEHT KOMIUIEKCHOTO YHucia, hopma
3alUCU KOMILJIEKCHBIX YHCeN (FreoMeTpuueckasi, TPUroHOMeTpuyeckas u
anreOpanyveckas); yMeTb NPOU3BOAUTH apuPMETHUYCCKUE IEHCTBHUS C
KOMIUJIEKCHBIMU ~ YUCJIAMH; TPUBOJUTH MPUMEPHI  HCIOIH30BAHUS
KOMIUIEKCHBIX YMCEJN; ONMEPUPOBATh MOHATHAMU: MaTtpuia 2x2 u 3x3,
ONPEACITUTEh MATPHUIIBI, TECOMETPUICCKHUI CMBICI OMPEICITUTEIIS

YMeHue ornepupoBaTh NOHATHUSMU: palMOHAIbHBIC, UPPAIIMOHAIIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, JorapumMuueckue, TPUTOHOMETPUUECKHE
YpaBHEHUsT W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHUE OIEepUPOBaTh
MNOHATUSAMHU: TOXJECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCUJILHOCTD
YpaBHEHUW, HEPaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbl C TMOMOILIBIO PA3IMYHBIX MPUEMOB; pPEIIATh
YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JII PEIICHUS MATeMAaTHYECKUX
3aJa4 1 3a]a4 U3 pa3jIMyuHbIX 00JacTel HAayKH U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHUAMHU: (YHKUHUSA, YETHOCTh (YHKUUH,
HNEePUOTUYHOCTh (YHKIIMH, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (DyHKLMHU, HauOoJblllee ¥ HauMEHblIee 3HaYeHUs
(YHKIMK HA IPOMEXYTKE, HeTIpephIBHAsL (DYHKIIHSI, aCUMIITOTHI rpaduka
GyHKIMM, TIepBasi ¥ BTOpasi MPou3BOAHAsA (PYHKLIUHU, T€OMETPUUECKHUI U
¢u3nyeckuif CMBICI MPOU3BOJHON, NepBOOOpa3Hasi, ONpeAeIEHHbIH
WHTErpai; yMEHHE HaXOJUTh aCUMITOTHI rpaduka (QYyHKIHH;, yMEHHE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YACTHOIO W
KOMITO3UIIMH (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpauky
(YHKIMY; YMEHHE HAXOAWUTh MPOU3BOIHBIC 3IEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh IMPOU3BOAHYIO Ul HCCieloBaHus (QYyHKUIUH,
HAXOJIUTh HamOOJbIINE W HAMMEHbIIWE 3HAuYeHUs (PYHKUUIl; CTPOUTH
rpaduKy MHOTOYJIEHOB C MCIIOJIb30BAHMEM arlapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOAHYIO Ul HAaXOXKJIEHUS HaWIy4lIero




pemieHuss B MPUKIAJHBIX, B TOM YHCJE COIMATbHO-DKOHOMHYECKUX U
(bu3MUecKUX 3a7a4ax; HaXOAUTh IJIOMAAN U 00bEMBI GUTYP C TTOMOIIBIO
WHTErpajia; MPUBOIUTH MPUMEPHl MATEMATHYECKOTO MOICIUPOBAHUS C
NOMOIIbIO AU PepeHIInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMITO3UIMS (QDYHKIWHA, JIMHEHHAs (YHKIWS, KBaJpaTHIHAs
GbyHKIM, panyoHaIbHast byHKLH, CTETeHHas GbyHKIM,
TPUTOHOMETPHUYECKHE (PYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YyMEHHUE
CTpouTh Tpauku U3yYeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUS
rpaduKoB QyHKUUH, UCIIOIB30BATh IpaUKH A U3YyUEHUS MIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 pearbHOM KU3HU; BbIpaKaTh (GOPMYyIaMU 3aBUCUMOCTU MEXIy
BEJIMYMHAMU; HCIIOJIB30BATh CBOMCTBA U IpaduKu (PyHKITUH IS peTeHHsI
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxkaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUWXKEHHE, paboTy, CTOUMOCTh TOBAapOB M
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIEHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI 10 YCJIOBHIO 3aJa4yH, MCCIEAOBATh IIOJyYEHHOE DPEIICHHUE U
OLIEHUBATh MPABIONONO0OHOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKHU; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJIB30BAHMEM ammapara
areOpbl, HHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATHIAMU: cpeiHee apudMeTHuecKoe, MeIraHa,
HanOoJIbIIIee U HANMEHbBIIIEE 3HAYCHHUS, pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE M3BJIEKATh, UHTEPIIPETUPOBATD
uH(dOpMaIMIo, TPEICTABICHHYIO B TA0IHIIAX, HA TUarpaMmmax, rpadukax,
OTPaXKaIOILYO CBOKWCTBA PEaIbHBIX MIPOLIECCOB U SIBICHUM; IIPEICTABIIATD
uHQOpMAIIMI0O C TIOMONIBI0 TaOJMII W JWarpaMM; HCCJIEI0BaTh
CTaTUCTUYCCKUC HAaHHBIC, B TOM YHUCIIC C IMPUMCHCHHUCM Fpa(bﬂquKHX
MCTOJOB U 3JICKTPOHHBIX CPCIICTB, l"pa(i)I/I'-IeCKI/I ucciaeaoBaTb COBMCCTHBIC
HaOJTI0/ICHUS C TOMOIIIBIO JUArpaMM pacCeMBaHUs U TUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIYyYaHBIM ONBIT WU CIIy4yalHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TpaUUECKUX METO/AOB; MPUMEHSThH
GOpMyTIBI CIIOKCHHUSI M YMHOXKEHHUS BEPOSATHOCTEH, (HOPMYITy IOJTHOM
BepoATHOCTH, (hopmynny bepHymin, koMOnHaTOpHBIE (HAKThI U POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pPEATbHBIX COOBITHH; YMEHHE OINEpPUpPOBATH
NMOHATUAMHU: Clly4alHas BeEJIMYMHA, pACIPEICIICHUE BEPOSITHOCTEN,
MaTeMaTUYECKOE OKHMJIAHUE, AUCIEPCHUS] M CTaHIAPTHOE OTKIIOHECHHUE
CIy4ailHOH BEJIMYMHBI, (YHKIMH pACHpPENENICHUs U IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTEJIbHOIO M HOPMAJIbHOIO pPACHpPEACIICHUN;
YMEHHME HCIIOJIb30BaTh CBOMCTBA HW3YyYEHHBIX pACHPEACICHUN IS
pelieHust 3ajady; 3HAaKOMCTBO C TOHSATHSIMU: 3aKOH OOJBIIMX YHCEIl,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPHUMEPHI
MPOSIBIICHUS. 3aKOHA OOJBIINX YHCEN B MPHPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONIEPUPOBATh MOHATHUIAMU: COUETAHUE, NTEPECTAHOBKA,




YUCJIO COYETAaHWH, YHUCIO TEPEeCTaHOBOK, OMHOM HploTOHA; ymeHuHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKACHHUS TSI PEIICHUs 3a7a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJIATh
BEPOATHOCTHYIO MOJIEIb U HHTEPIIPETUPOBATH MOJTYUYCHHBIA pe3yJIbTaT

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIJa, IUIOCKUH yrodi,
JIBYTPaHHBIA YTroJ, TPEXTPAaHHBIM Yroji, CKpEIIMBAIOIIUECS MpsMBbIE,
NapajuIeJIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXIY MPSIMONM M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEKIY
OPSIMBIMU, PACCTOSIHHE MEXKAY TIOCKOCTSIMU; YMEHUE UCIIONIb30BaTh MPH
peleHnn 3a7ad u3y4deHHbIe (PaKThl M TEOPEMbI IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpPA; CTPOHTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITUH U
BEJIMUMH, pelIaTh CBsI3aHHbIC C HUMH MPAKTUYECKHE 3a/1a4U

10

YMeHHue onepupoBaTh MOHATUSIMHU: IUIOMIAAb GUTYphl, 00bEM (DUTYDBI,
MHOTI'OI'paHHUK, HpaBI/IJIBHBII;’I MHOTI'OrpaHHUK, CCYCHHWEC MHOI'OIpaHHHUKA,
Ky0, Mapajiesenuesa, npu3Ma, nupamuaa, (Gurypa d TMOBEPXHOCTh
BpallleHus, HWINHIP, KOHYC, map, chepa, miomans chepsl, MIomaab
MOBEPXHOCTH IMUPAMH[bI, NPU3MbI, KOHyCa, HUIUHIpa, 00BbEM Kyoa,
MMpAMOYTOJIBHOI'O Mapajuicjienuncia, nupamMuibl, IIPU3MbI, HOUWIWHIApPA,
KOHyca, I1apa, pa3BépTKa MOBEPXHOCTH, CCUCHHS KOHYCa M LUJIMHIPA,
napajyie/ibHbIe OCH MM OCHOBaHHMIO, CEUYCHHME IIapa, IUIOCKOCTh,
Kacaromiascss cepbl, WIMHIPA, KOHYCa; yMEHHE CTPOHMTH CCUCHHE
MHOTOTpaHHMKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BpAIIICHUSI, KX CEYCHUSI, B TOM YHCJIE C TOMOIIIBIO JICKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOSATEIBHO
(bopMyIIUpOBaTh OMpPEIeICHHs U3y4aeMbIX (PUTYD, BBIIBUTATh THIIOTE3bI
0 CBOICTBax M NMpHU3HAKaX reOMETPUUECKUX (HUTyp, OOOCHOBHIBATH WIIH
ONpOBepraTth WX, YMEHHE MPOBOJAWTH Kiaccudukaimo GUryp 1o
PAa3IMYHBIM TPU3HAKAM, BBIIIOJIHATH HGOGXOI[I/IMLIG JOIIOJIHUTCIIbHBIC
OCTPOCHHSI
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YMeHHne onepupoBaTh IMOHATHUSMHU: JBW)KCHHE B TPOCTPAHCTBE,
napauseNbHblid IePeHOC, CUMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
OBOPOT, MpeoOpa3zoBaHue M0A00Ms, MONO0OHbIE (Uryphl; yMeHHE
pacro3HaBaTh paBHbIE U MOJ0OHBIE (UTYphl, B TOM YHCJIE B MPHUPOJE,
WCKYCCTBE, apXHUTEKType; HCIOJIh30BATh T€OMETPUYECKHE OTHOIICHUS
OpU pelleHUH 3a7ay; HAXOAUTh T€OMETPUYECKHE BEIUYMHBI ([UIMHA,
yroj, IUIomanab, OObEM) MpHM PEIICHWH 3a7ad U3 JAPYTHX YYEOHBIX
IpPEMETOB U U3 PEeabHOM JKU3HU; YMEHUE BBIYHUCIATH T€OMETPUUECKHUE
BEJIMYMHBI (JUTMHA, YTOJ, TUIOm@Aab, OOBEM, IJIOMIAIs MOBEPXHOCTH),
UCTIONB3Ysl M3yueHHbIE (OPMYJIbI M METOABI, B TOM YHCIE: IJIOMIAIb
MOBEPXHOCTH THPAMHUJIBI, TPU3MBI, KOHYCa, IIMIMHAPA, TUIOMAIb CQEpH;
00bEM Ky0a, IpsAMOYToJbHOIO MapajulesienuIesia, TUpaMUuIbl, TPU3MBI,
OWIMHIPA, KOHycCa, MIapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB
noJ00HBIX pUryp
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YMeHue onepupoBaTh MOHATHSIMU: PSMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOPJAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCJIO, Pa3jOKEHHE BEKTOpa 1o Oasucy,
CKaJSIPHOE IPOM3BEICHHE, BEKTOPHOE IPOM3BEICHHE, YTOJl MEXIy
BEKTOPaMH; YMEHHE UCIIOJIb30BATh BEKTOPHBIN W KOOPAMHATHBIA METO]




A4 pCIICHUA TICOMCTPHUYCCKUX 3adad W 3aJad ApyTrux y‘I€6HBIX
npecaMCTOB
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YMenue BeIOMpaTh MOAXOASIIMN METON MJIs pelIeHUs 3aJaud,
NMOHMMAaHUE 3HAYUMOCTH MATEMAaTHUKA B M3YYEHUH MPUPOJHBIX U
OOIIECTBEHHBIX ~MPOILIECCOB M  SIBICHUN; yMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HMCKYCCTBE, YMEHHE MPUBOJIHUTH
NpUMEPHl  MAaTEMaTHYECKUX OTKPBITHM POCCHUCKOM M  MHUPOBOU
MaTE€MaTU4YECKON HAyKH

HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBIX HA EI'D 110

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 Yucna 1 BIYUCICHUS
1.1 Harypasbnble u niensie yncna. [Ipu3Haku JenMMOCTH LETbIX YUCE
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOU, TPOIICHTHI,
OecKOHEUYHbIE IEPUOANUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOU creneHu. JleiicTBus ¢ apupMeTHIeCKIMHA
KOPHSIMH HAaTypaJbHOU CTEHCHH
14 Crenenp ¢ wuenbiM mnokaszareneM. CTeneHb C palMOHANIBHBIM [OKa3aTeIeM.
] CaoiicTBa cTeneHU
15 CuHyCc, KOCHMHYC M TaHIT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIe ¥ HATYpaJIbHBIC JOTAPU(BMBI
JlelictButenpHble YHuCia. ApupMETHYECKHE OIepanud ¢ JICUCTBUTEIHHBIMH
1.7 yucnamu. [lpuOmmk€éHHbIe BBIYHUCICHUS, MpaBWIa OKPYIJICHHUS, NPHUKUAKA H
OIICHKA Pe3yJIbTaTa BIUUCICHUN
1.8 [Tpeobpa3zoBanHue BhIpaXKEHUN
1.9 KommuiekcHele uncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 [emnple 1 TpOOHO-pAIMOHATBHBIE YPABHEHHSI
2.2 HppaunoHaibHble ypaBHEHHUS
2.3 TpuronomeTpuyeckre ypaBHEHHUS
24 [TokazarenapHbIE U TOTapuPMUIECKIE YPABHEHHUS
2.5 [lenbie 1 TpoOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHalibHbIe HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOorapuMHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuuecKkre HEPaBEHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU
2.11 Martpuiia cucTeMbl JIMHEWHBIX YpaBHEHUU. OnpeaeuTenb MaTPHUILbI
3 OyHKIMH U TpaduKh
31 @Oynkius, crnocodsl 3aaanus ¢yHkuuu. I'paduk ynkmuu. B3anmuo obpaTHble
¢bynkuuu. Yéraele u Heu€THbIe QyHKIMU. [leproanueckue QpyHkuuu
OO6macth ompeAelieHusT W MHOXECTBO 3HaueHWd OGyukmuu. Hymu dyHKImm.
3.2 [IpoMexyTki 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.

MakcuMyMbl 1 MUHUMYMbl (yHKUIMU. HaunOosbliee M HavMeHblllee 3HAYCHHE




(YHKIIMU Ha IPOMEKYTKE

CrenenHast (yHKIUS C HaTypaJdbHBIM W IICNIBIM IOKa3areneM. EE cmoiicTBa u

33 . .
rpaduk. CBoiicTBa U rpaduK KOPHs 7-0U CTEHEHH
34 TpuronomeTpuueckre QyHKIIMU, UX CBOMCTBA M rpad)uKH
3.5 [TokazaTenpHas u jorapumMudeckas PyHKIIMH, ©X CBOWCTBA B rpad)uKH
36 Toukm pazpeiBa. AcumnToTsl rpadukoB GyHkumid. CBoicTBa (QYHKINH,
HETMPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmerrueckas u reomeTpudeckas nporpeccu. @opmyra cl0KHBIX POLIEHTOB
4 Hayana maTemaTuueckoro ananusa
4.1 [TpousBoaHas dyHkiwu. [Ipon3BoIHBIE 2JIEMEHTAPHBIX (PYHKITUT
[IpuMeHeHne TPOW3BOMHONM K HCCIIENOBaHHMIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 sKCcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAaMMEHBIIIETO 3HAYCHUs (PYHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOKecTBa U JIOTHKA
5.1 MHOXeCTBO, ornepaluu HajJ MHOKecTBaMH. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsimMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKH
7.4 Tena u MOBEpXHOCTH BpalICHUs
7.5 KoopanHats! 1 BEKTOPHI




