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MNOSACHUTEJIBHAS 3AITUCKA

['eomerpus sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3YUYCHHUS AUCLIUILUINH €CTECTBEHHO-HAYYHOU
HaMpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockosnbky joruyeckoe MbILLICHHE,
dopmupyeMoe IpH M3YYEHHH OOYy4yarolIMMHUCS TOHSATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
F€OMETPUUYECKHUX 3aJla4, YMEHHE BBLABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «I'eomerpus» Ha yriyOn€HHOM ypOBHE —
pa3BUTHE HMHIMBUAYATBHBIX CIIOCOOHOCTEH OOydYalOMIMXCSl TP W3YYEHUH TEOMETPUH, Kak
cocTaBiIsAOLIeH mpeameTHO obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieueHue
BO3MOXKHOCTH NPUOOpETEHHs] U HCIOJIb30BaHUS Oojee IIyOOKHX I€OMETPHUYECKUX 3HAHUN U
NeHCTBUH, CHeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(heCcCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCS:

paciMpeHue npeICTaBIeHNs 0 TeOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI U (pOpMHUpPOBaHHE
OCO3HAHHUS B3aMMOCBSA3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHHUS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTHYECKUX MOJIEIIAX, TO3BOJISIOIIUX ONMCHIBATh U U3y4aTh Pa3HbIEC SIBJICHUS OKPYKAIOILErO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o paszaeny «CrepeomeTpus» y4eOHOT0O Kypca reOMETpHH;

(dbopMUpOBaHNE YMEHHUS BJIa/I€Th OCHOBHBIMU MOHSITUSIMU O POCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHHE WX MPHUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dbopMUpOBaHHE yMEHMs pacro3HaBaTh Ha YEpPTEkKax, MOAENSAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BpalleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIH;

¢dopmupoBanue NOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYECKUX TeopHil, (GopMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
pacCyXIeHUI;

dbopMupOBaHHE yMEHHMs BIIAJIeTh METOJAMM [I0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEPEOMETPUYECKUX 33Jad4 M 3aJad C NPAKTUYECKUM COJepXKaHueM, (OpMHUPOBaHUE

npeacTaBJICHHUA O HeO6XO,Z[I/IMOCTI/I J0Ka3aTeJIbCTB IIPpU 00OCHOBAaHMM MaTEMaTHYECKHUX



YTBEPKIACHUM U POJIM AKCUOMATUKH B ITPOBEICHUM I€yKTUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0y4aromuxcs, I03HABATEIbHOW AaKTUBHOCTH, MHCCIIENI0BAaTEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBILLUICHHS], THTEPECA K U3YYCHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECCKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX
JKU3HEHHBIX CUTyallUsIX W TpU HU3YYEHMM JIpYIrUX YYeOHBIX MpPEAMETOB, IPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS PEAIBHBIX CHTyallUi, HCCIECIOBaHUSA
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALMH [T0JIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMU COJIEpKATENIbHBIMU JIMHUAMU yueOHoro kypca «['eometpus» B 10—-11 kiaccax
ABISIIOTCA: «IIpsIMBIE M TUIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukmn», «Tena BpalieHus»,
«BexTopbl 1 KOOpIMHATHI B IPOCTPAHCTBEY, «/{BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUSIMUY,
pElIeBaHTHBIMH T€OMETPHH Ha yriryOnaéHHOM ypoBHE oOyuenust B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIbKO IO CoJiepKaTeIbHbIM JIMHUSAM, HO U 110 rojjam o0ydeHus. CoaeprkaHue
0o0pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM ocBoeHus dexepanbHoil paboueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 TofaM 00yUeHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIIpOocaM oOyuvaromiiecs: o0paiiaiiuch HEOJHOKPAaTHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TEOMETPUYECKMMHU  IOHATUSAMHU M HaBbIKAMU
[OCJIEI0BATENIbHO M MOCTYHaTeIbHO, C COOIOJEHUEM NPHHIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHMS BKIIIOYATh B OOIIYIO0 CHCTEMY F'€OMETPUUYECKUX MTPEICTAaBICHUHN 00yUarouxcs, pacupsis
U yriyouiss e€, 00pas3ys NpoYHble MHOKECTBEHHBIE CBS3H.

[Tepexon K M3y4eHUIO T€OMETPUHN Ha YIITyOJIEHHOM YPOBHE M103BOJISET:

co3nath ycnoBus s auddepeHIranud  0O0ydeHUs, MOCTPOCHHMS WHIUBUAYAIbHBIX
o0Opa3oBaTeNbHbIX MporpammMm, oOecrneyuTbh yriayOJa€HHOE H3yuyeHHE TeOMETPUM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeMeTa «MaTeMaTukay;

MOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJKEHUIO M3YyYeHHsS MAaTeMaTHKH ¢ y4€TOM BBIOOpa
Oyaymelt mpodeccun, obecreynBas NMPEeMCTBEHHOCTh MEXAY OOMIMM U MPOoeCcCHOHATBHBIM
o0pa3zoBaHHEM.

Ha nzyuenue yue6Horo kypca «I'eomerpusi» Ha yriyO6n€HHOM ypoBHE oTBoAUTCA 204 vaca:

B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Hezemio).



COJAEP)KAHUE OBYYEHUA

10 KJIIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacriosnoxkeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApPALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MApPaJLIEIbHOCTh TPEX
NPSAMBIX, IAPALICIBHOCTh NPSAMOM M IDIOCKOCTH. [lapajuienbHOE W LEHTPAIBHOE
POEKTHPOBaHUE, n300pakeHne (Guryp. OCHOBHBIE CBOHCTBA MapaICIBHOTO MPOSKTUPOBAHHMSL.
N3obpaxenue Guryp B mapajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJ
MEXAYy NpSMbIMH B NPOCTpaHcTBE. llapaiienbHOCTh MIOCKOCTEH: MapajuieabHbIe MIOCKOCTH,
CBOMCTBA MapauIeNIbHBIX MJIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETpa’ap, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHauKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, NpsIMblEe MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
NEePNEHAUKYISIPHOCTH IIPSIMOM U INTOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIIIPHON TUIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. [leprneHAuKyasp U HAKJIOHHBIE: PAacCCTOSHHUE OT TOUYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYypbl Ha IJIOCKOCTb.
IlepneHAUKyYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTU ABYX IUIOCKOocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroja JBYIpPaHHOro yria. TpéXrpaHHblii W MHOrorpaHHble yribl. CBOMCTBa IMJIOCKHX YIJIOB
MHOrorpa”soro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buabl MHOTOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHUKaA. [Ipu3ma: n-yroynpHas npusma, npsimas
U HakJIOHHAasg TpU3MbI, OOKOBas W TOJHas TOBEpPXHOCTh npusMbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajulelIeNunel W ero cpoWcrBa. KpaTyaillime nyTM Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yTOJIbHAsI TUPaMU/a, TpaBUIbHAS U yced€HHas mupamuibl. CBoiicTBa pédep U OOKOBBIX TpaHei
MpaBWIbHON NHpamuibl. [IpaBHiIbHbIE MHOTOIpaHHUKH: IPABUIIbHAS IPU3Ma U IPAaBUIbHAsS

NUpaMuJia, MpaBUiIbHAS TPEYTOIbHAS TMpaMK/ia U IPaBUWIbHBIN TeTpadap, Kyo. [Ipencrasnenue o



MPAaBUJIbHBIX MHOTOTPaHHHUKAX: OKTadp, N0AEKadIp U UKOCAIP.

Brruncnenue 351eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 60KoOBOIA
MOBEPXHOCTHU U TIOJIHOM MOBEPXHOCTH NMPSAMOU MPU3MBI, IOl OCHOBaHU, TeopeMa 0 O0OKOBOM
MOBEPXHOCTU NpsAMOM mpu3Mbl. [Inomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIbHON
MUPAMHU/JIBI, TEOPEMA O TUIOMIAIU YCEYEHHON TUPAMU/IBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPABWIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B TpaBUJIBHOM MHOIOTPAaHHUKE: CHMMETPHUS Napajulesienuneaa, CUMMETPHS
MPABUJIBHBIX TPU3M, CHMMETPHSI IPABUILHON MUPAMU/IBL.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUTMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIMPABIICHHbIE W IPOTHBOMOJIOKHO HaIpaBJIEHHbIE BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIefiCTBUS C BEKTOpaMHU: CIOKEHHWE W BBHIYMTAHHWE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha unciio. CBOICTBA Cl0XKeHUs1 BEKTOPOB. CBOKMCTBA YMHOKEHUS
BeKTOpa Ha unciio. [loHsTHe KoMIIaHapHbIe BEKTOPHI. [[pr3Hak KOMITaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3iokKEHUM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyrosbHas cuctema koopauHaT B npoctpaHcTBe. KoopnuHatel Bektopa. CBA3b
MEXIYy KOOpJIMHAaTaMHU BEKTOpa U KOOPJMHATaMU TOUYEK. YTOJ MEXAy BekTopamu. CkaisipHOe
MPOU3BE/IEHNE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

IMonsarus: OUIMHAPHUYCCKAasd IOBECPXHOCTb, KOHHYECKAsd IMOBCPXHOCTD, C(l)epI/I‘IeCKaH
MIOBEPXHOCTH, 00pa3yIoNIHe MOBEPXHOCTEN. Tena BpameHus: MUIHHIpP, KOHYC, yCeYEHHBIH KOHYC,
cdepa, map. BzaumHoe pacronoxkeHue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N3o0paxeHue Ten BpallleHUs Ha MIIOCKOCTH. Pa3BépTka munuHapa u konyca. CUMMeTpus cepbl
¥ 1Iapa.

O06béM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHLHOTO
napajuienenunena u cieactBuss u3 He€. OOBEM TPSIMONW W HAKIOHHOM MPU3MBI, IUIUHAPA,
nupaMuIbl U KoHyca. OOBEM 11apa v MapoBOT0 CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€cHUA W MHOI'OIpaHHHUKOB. HpnsMa, BIIMCaHHad B LHJIHWHADP,
onucaHHas okojo mwmHApa. [lepecedenne cdepsl W mapa ¢ IockocThio. Kacanue mapa u
cdepsl TIOCKOCThIO. [IoHATHE MHOTOTPaHHUKA, OMICAHHOTO OKOJIO chepsl, Chephl, BNUCAHHON B
MHOT'OT'PpaHHUK WJIA TCJIO BPAILICHU.

[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, Tuiomanas chepbl u e€ uacterd. [logobue B



npoctpancTBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue momodusi, romoreTusi. Pemenue 3asad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne cedyeHMl MHOTOTPAHHUKOB W TeJI BpalleHUSA: CEYEeHHS LMJIAHJIpa
(mapannenbHO UM TMEPIEHANKYISIPHO OCH), CEUYeHUsS KOHyca (MapaulelibHble OCHOBAaHUIO H
IPOXOJAIINE YEPEe3 BEPLIMHY), CEUEHMsI 11apa, METOJbl ITOCTPOCHUSI CEYEHMI: METOJ] CJENOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexkTopsl B npocTpancTe. Onepannu HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXxeHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BexkTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH METOX IMpH
PELICHUN T€OMETPUUECKUX 3aay.

JBH:KeHHS B IPOCTPAHCTBE

JBuwxkenust npoctpancTBa. OtoOpakenus. JIBwkeHuss W paBeHCTBO (uryp. OOmme
CBOMCTBA JBW)KCHUH. Buapl IBW)KEHMI: INapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajbHasi CHMMETpHUsI, TIOBOPOT BOKPYT mpsiMoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa

Diinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUAA YYEBHOT'O KYPCA
«'EOMETPUSI» (YTJYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHET O OBIIETO
OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIecTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NIPOLEAYyp TPaKAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COLMAIbHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C X QYHKIUSIMU H Ha3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIECHUE K JOCTUKEHHSIM POCCUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, DTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAYIIETO;

4) acTeTHYeCKOE BOCTIMTAHUE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCy>KICHHH, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHUE:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro 0o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
nuTaHue, cCOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peTyNsApHas (prU3nuecKas akTHBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJy, OCO3HAHHE IIEHHOCTH TPYIOJIIOOUs, UHTEpEC K pa3IuuHbIM cepam
po(ecCHOHANLHOM JESITENbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE

COBEpINaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W peaTru30BBIBATH COOCTBEHHBIC



KU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTH K AKTUBHOMY YUYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJBTYpbl, IOHUMAHWE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTEMaTHUECKIX
3HAHWH JUIs pEIICHUS 3a/1a4 B 00JIACTH OKPYIKAIOIIEH CPeibl, IJITAaHUPOBAHHUE ITOCTYITKOB M OIICHKU
HX BO3MOXKHBIX TTOCJICJICTBUM JIJIs1 OKPYIKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKH U OOILIECTBEHHOW MPAKTUKH, MOHHMMaHHWE MAaTeMaTH4eCKoW HayKHu Kak chepsl
YEJIOBEUECKOU JIeATEILHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH JUIS Pa3BUTHUS LIMBUIM3AIINH,
OBJIAACHHUEC SA3BIKOM MaTCMaTUKU U MaTeMaTUUECKOU Ky.HI)TypOI\/JI KaK CpCACTBOM IIO3HAHUA MHUPA,

TOTOBHOCTL OCYWICCTBJIATH MMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO 1

B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
ITo3naBaTeIbHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

BBISBIIATh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy TOHATUSAMH, (QOPMYJIUPOBATh OINpEAENCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMKA, OCHOBAHUA Uil 000OLIeHus u
CpPaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNpPeoOpa3oBHIBATh CYXICHHS: YTBEpIUTEIbHbIE U
OTpUILaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus: B (axTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeliaraTb KPUTEPUU IS BBIABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JlenaTh BBIBOJBI C HMCIHOJIB30BAHWEM 3aKOHOB JIOTMKH, AECAYKTHBHBIX M HHJYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
IIPOTUBHOI0), BBICTpAaMBaThb AapryMEHTAlMIO, NPUBOJUTH IPUMEPHI M  KOHTPIPUMEPHI,

000CHOBBIBATH COOCTBEHHBIE CYXKICHUA 1 BBIBOJEI,



BBIOMPATH CITOCO0 perieHus yaeOHOH 3aa4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOISIINN C Y4ETOM CAaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBaTe/bCKHe 1eHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIE0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHE, MpoOjeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHUE;

MPOBOAMWTH  CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITEIILHO (POPMYIIMPOBATh 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yIbTaTOB, BBIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TaKKe BBIIBUTaTh MPEINOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3a1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPAa3IMYHBIX BHJIOB U (QOpM
MpeICTaBICHHUS,

CTPYKTYpUPOBaTh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3TUYHBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAIEKHOCTH WHQPOPMAIMU TI0 CaMOCTOSITEIBHO  C(HOPMYITHPOBAHHBIM

KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCJIOBUSMH M LEISMHU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh [NOSICHEHHUS 110 X0y PEIICHM 3a/1a4i, KOMMEHTHUPOBATh ITOJIyYEHHBIN PE3YyJIbTAT;

B XOJIe OOCYKIEHMsI 3a/JaBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOil TeMbl, MpOOIEMBI,
pelraeMon 3aJa4M, BBICKA3bIBAaTh WJEH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATH CBOU
CYXJIEHUS C CYXXACHUSAMHU JPYTUX YYaCTHHUKOB JUANOra, oOHapy>KMBaTh Pa3InyMe U CXOJCTBO

MIO3HIINH, B KOPPEKTHOU popme HOpMyTUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;



MPEACTABIIATh PE3YyJAbTaThl PEIICHHUS 3ala4d, DKCIIEPUMEHTAa, HUCCIEIOBAaHM, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS € YUETOM 3aa4 MPE3ECHTALUU U OCOOCHHOCTEH

ayJIuTOPUH.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBIISITh ITUIAH, QJITOPUTM PEHICHHUS 3a7add, BBIOMPATh CIIOCOO pEIIEHUs C Y4ETOM
UMEIOLINXCSA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/IEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pE3yJabTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TPH PEIICHUH 3aJa4H, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WM HEIOCTH)KCHHUS PpEe3yJbTaTOB JEATEIbHOCTH, HAXOJIWUTh OIIMOKY, J1aBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh M UCMOJh30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
peuieHuM y4eOHBIX 3a7a4, MPUHUMATH II€JIb COBMECTHOM JIEATEIbHOCTH, IIJIAaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeaesisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (GopMax paboThl (0OCyXkaeHUsS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBI» ¥ HHBIE), BHITIOTHATH CBOIO 4acTh PAa0OTHI M KOOPIMHUPOBATH CBOU JIEUCTBHS C IPYTUMHU
YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJIaJla B OOMIMHA TPOIYKT IO KPHUTEPHUSIM,

C(I)OpMy.]'II/IpOBaHHLIM yY4aCTHUKaMH B3aHMMOJCHCTBUS.

MHNPEAMETHBIE PE3YJIbTATHBI
K xoniry 10 kaacca o0ydaromuiicss HAYYHUTCS:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU MIPH PEIICHUH 3a7a49 U
MPOBEJICHUN MaTEMaTHUYECKUX PACCyKICHUM;

¢ [PUMCHATH AKCUOMBI CTCPCOMCTpHUU HU CICACTBUA U3 HUX TIPU PCUICHHUU



TeOMETPUYCCKUX 33]1a4;

KJIACCHU(UITUPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MMPOCTPAHCTBE, MIIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATH MOHSTHUSMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSAMON U TUIOCKOCTBIO;

CBOOOHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJHO pACMO3HABATh OCHOBHBIE BUJIBI MHOTOTPAHHHUKOB (IIpH3Ma, MHpPaAMUA,
MPSIMOYTOJIBHBIN Mapajuieenumne, Kyo);

KJIACCHU(UITUPOBATHL MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOJHO ONEPUPOBATH TIOHSATUSMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH NapajuIeIbHOE, IEHTPATHLHOE U OPTOTOHAIBHOE MTPOSKTUPOBAHKUE (PUTYp HA
TUIOCKOCTh, BBITIOJIHATH N300pakeHus (PUTyp Ha MIIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIaMH, BBITIONHSTEH (BBIHOCHBIC)
TUIOCKHE YePTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOMQJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, THpPaMUIA),
TEOMETPHYECKHX TeJl C MPUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPHUPOBATh TOHATHUSIMH: CHMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh W
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TIIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOHO OTIEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpAM M KOOPAMHATAM B
IPOCTPAHCTBE;

BBITIOJHATH IEHCTBUS HaJl BEKTOPAMH,

pemiath 3aJa4u Ha JIOKa3aTeIhCTBO MAaTEMAaTHYECKMX OTHONICHUH W HAXOXKICHHE
FCOMETPHUCCKUX  BEJIMYWH, TIPUMCHSS W3BECTHBIE METOABI TIPH  PEHICHUH
MaTeMaTHYECKHX 3371249 TMOBBIIIICHHOTO U BEICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MIPOCTEHIIINE MPOrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1aY;

U3BIIEKATh, TPEOOPA30BBIBATH U MHTEPIPETUPOBATH HH(OPMAIIHIO O TPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYyHKaX;

MPUMEHSTH TTOJTyYeHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHATU3UPOBAThH pPeaIbHbBIE
CUTyallud, TPUMEHSATh W3yYEHHBICE TIOHATHS B TMPOLIECCE TOWCKA pElIeHUs
MaTeMaTH4ecKu CPOPMYITUPOBAHHON MPOOIEMBI, MOJIEIHPOBATh PEAIbHbIE CUTYaIluU

Ha A3BIKEC TCOMCETpPUH, HCCICAOBATH ITIOCTPOCHHBIC MOJACIM C HCIIOJb30BAHUEM



FeOMETPUUECKUX MTOHITHH U TeOpeM, arrapaTa alredpsbl, penath NpakTUYeCKue 3a/1auH,
CBSI3aHHBIE C HAXOXK/ICHHUEM I'€OMETPUYECKUX BEJIIMYUUH;
UMETH MPEACTABICHUS 00 OCHOBHBIX ATAlax Pa3BUTHS F'€OMETPHH KaK COCTAaBHOM 4acTH

¢dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kjacca o0ydaromuiicss HAyYUTCS:

CBOOOJHO OMEpPUPOBATH MOHATUSIMH, CBSI3AaHHBIMU C HWIMHIPUYECKON, KOHMYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHATUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tesa BpaleHus (IIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEePhI U TIOCKOCTH;

BBIUMCIISTh BEIWYMHBI JIEMEHTOB MHOTOIPAaHHUKOB W Tell BpalleHus, o00bEMBI U
IUIONIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAIICHHS, TEOMETPUUECKUX Tell C
npuMeHeHueM (HopMyIr;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy M OMHMCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS;

BBIYUCIISITH COOTHONICHHUS MEX]Ty TUIOMIASIMK ITOBEPXHOCTEH U 00bEMaMH 1TOT0O0HBIX
TEN,

n300pakaTb H3ydyaemble (UIYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEI
BpallleHUs;

U3BJIEKaTh, UHTEPIPETUPOBATH U TPE0OPa30BBIBATH MH(POPMAIUIO O IIPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeaCcTaBICHHYIO Ha YepTeKax U pUCYHKaX;

CBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HAJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOPIMHAT;

pemarb TEeOMETPUYECKHE 3a/Jadd Ha BBIYHCICHUE YIJTOB MEXIy TPSIMBIMH U
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPU PELICHUN;

CBOOOJTHO ONIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C IBM)KEHUEM B IPOCTPAHCTBE, 3HATH

CBOMCTBA JIBUKCHUM;



BBINOJIHATh M300pa)KC€HNUsT MHOTOIPAaHHMKOB M Te€J BpAllleHUs NpH MapajuleIbHOM
IIEPEHOCE, LIEHTPAIILHON CUMMETPUH, 3€PKaJIbHON CUMMETPHH, NP IIOBOPOTE BOKPYT
npsSMOii, mpeoOpa3oBaHus MOA0OHS;

CTPOUTH CEYEHUS] MHOIOI'PAaHHUKOB U TEJI BPALEHUS: CEUYEHUS IMIMHAPA (TapaJljIeIbHO
Y MEPIEHANKYJIIPHO OCH), CEYEHMsI KOHYyca (apajuleIbHble OCHOBAHUIO U MPOXOASIINE
yepes3 BEPILNHY ), CEYEHHUs 11apa;

HCIIOJIb30BaTh METOABI IOCTPOEHUS CEUEHUH: METOJ CIIEI0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKIACHUS;

OPUMEHATh TeoMeTpuuYeckue (aKThl I pelIeHHs CTepeOMEeTPUYECKHUX 3ajad,
IIPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;

pelmare 3aJa4d Ha JO0Ka3aTelbCTBO MAaTEMaTHMYECKHX OTHOLICHMH W HaXOXICHHE
FE€OMETPUUYECKUX BEJINYMH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAILMOHHBIE CUCTEMBI IIPU
pEILIEHUN CTEPEOMETPUUECKHX 3a/1a4;

IPUMEHSATh IIOJy4eHHbIE 3HAHUS Ha INPAKTUKe: CpPaBHUBATh, AHAIU3UPOBATh U
OLICHMBATh peajbHbIE CUTYyallMH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pEIIEHUs MaTeMaTH4ecKu CQOpPMYJIUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYallud Ha A3BbIKE T€OMETPHUH, UCCIEN0BAaTh MOCTPOECHHbBIE
MOJIENIU C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TeopeM, ammapara aiareopsl,
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKHUX BEJINYUH;
UMETh NPeACTaBIECHUS 00 OCHOBHBIX ATalax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTu

(dbyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(ungposbie)
n/ | pasgeqoB H  TeM Kontpoabn | Ipakruyeckue
Bcero o0pa3oBaTe/ibHbIE
I NnporpaMmMsl ble padoThI padoThbI
pecypcsl

1 Beenenue Bl g 1 https://myschool.ed
CTEPEOMETPHIO u/ru/skiv.instrao.ru
Bzaumuoe

) pacrooxeHue 6 1 https://myschool.ed
TPSIMBIX B u/ru/skiv.instrao.ru
IIPOCTPAHCTBE
IT

BPALISILHOCTS . https://myschool.ed
3 NpSMBIX M IJIOCKOCTEH | 8 o
u/ru/skiv.instrao.ru
B IIPOCTPAHCTBE
I1
epHeHHHKyMpHOCTE https://myschool.ed
4 OPSMBIX U TIOCKOCTEH | 25 o
u/ru/skiv.instrao.ru
B IIPOCTPAHCTBE
https://myschool.ed
5 VYTiIBl ¥ paccTosHUSA 16 1 P . y
u/ru/skiv.instrao.ru
https://myschool.ed

6 MHororpanHuku 7 1 P . y

u/ru/skiv.instrao.ru

7 BekTopbt Bl 4 https://myschool.ed
IPOCTPAHCTBE u/ru/skiv.instrao.ru
[ToBTOpEHME,

g 06o001eHne nl g ) https://myschool.ed
CUCTEMAaTH3aIIH u/ru/skiv.instrao.ru
3HAHUU

OBILIEE  KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME




11 KUIIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (ungposbie)
pa3iejioB U TeEM Konrpoasnsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
IporpamMmsbl padoThI padoThI
pecypcsl
1 AnanuTHueckas 15 1 https://myschool.ed
reoMeTpHs u/ru/skiv.instrao.ru
[ToBTOpEHME,
00001eHne u https://myschool.ed
2 15 1 .
CUCTEMAaTH3AIIHS u/ru/skiv.instrao.ru
3HAHUU
3 O0BéM 17 1 https://myschool.ed
MHOTOIpaHHHKA u/ru/skiv.instrao.ru
https://myschool.ed
4 T 24 1 L
et BPAteHitt u/ru/skiv.instrao.ru
[Tnomanu
5 HNOBEPXHOCTH | g 1 https://myschool.ed
00BEMBI  KPYTIIBIX u/ru/skiv.instrao.ru
TeN
https://myschool.ed
6 ) 1 L
Alpmkerus u/ru/skiv.instrao.ru
[ToBTOpEHME,
00001IeHNEe u https://myschool.ed
7 17 2 .
CUCTEMAaTH3AIIHS u/ru/skiv.instrao.ru
3HAHUU
OBIIEE KOJIMYECTBO
YACOB o | 102 8 0
[TPOIT'PAMME




MPOBEPSAEMBIE TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KUIACC
Kox
IIpoBepsiemble mnpeAMeTHbIe Pe3yJbTAThl OCBOEHUSI OCHOBHOI
NPOBepPsIeMOro
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSMU: TOUKA, PsIMast, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBHUS M3 HUX IPHU PEIICHUU
- reOMEeTPUUECKUX 3a1a4
23 OmnepupoBaTh MOHATHAMU: MAPAUIETBHOCT U MEPIEHAUKYISIPHOCTD
- IPSIMBIX U IJIOCKOCTEH
- KnaccupunupoBarh B3aUMHOE DPACHOJOXKEHHE MPSAMBIX M IUIOCKOCTEH B
- IIPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: JBYTPAHHBIA Yroj, TpaHM IBYI'PAaHHOIO YIJIa,
7.5 peOpo IBYTpaHHOTO yria, JIMHEHHBIN yroyl ABYIpaHHOrO yria, TpalycHas
Mepa JBYTPaHHOIo yria
- OnepupoBaTh MOHATUAMH: MHOTOIPAHHMK, BBINYKJIBIH W HEBBITYKJbIH
. MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
27 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHMKOB (IMpamuia, MpU3Ma,
. MPSIMOYTOJIBHBIN MapasuieNenume, Kyo)
KnaccudunupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHUS IS
7.8 KJ1accupUKaluy (BBIMYKIIbIE U HEBBINYKJIbIE MHOTOTPAHHUKH, NMPAaBUIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAaKJIOHHBIE MPU3MBI, TapalIeIIeUIIE bl )
7.9 OnepupoBarh MOHATHAMH: CEKYIas TNIOCKOCTh, CEYE€HHE MHOTOTPaHHUKOB
OOBACHATH NMPUHLIHUIIBI TOCTPOEHUS] CEYEHUH MHOTOTPAaHHUKOB, UCIOJIB3YS
7.10
METO/I CJIEJIOB
Ctpouth cedeHHMs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTENKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (DPUTYP: BUT

CBepXY, COOKY, CHU3Y




7.12

Pemiate 3amaun Ha HAXOXKACHUE TEOMETPUUECKUX BETUYMH 110 00pa3iaM Win
anropuTMaM, MPUMEHS U3BECTHBIE AaHATUTUYECKUE METOAbI TIPU PEIICHUHN
CTaHJIAPTHBIX MATEMATHUYECKUX 3aJ1a4 HA BBIYMCIICHUE PACCTOSIHUUA MEKIY
JBYMsI TOYKaMH, OT TOYKH JO MOPSIMOM, OT TOYKHUIO IIJIOCKOCTH, MEXIY

CKpCHIUMBAOIHUMHUCS ITPIMBIMHA

7.13

Pemrate 3a1a41 Ha HAXOKACHHUC I'COMETPUICCKUX BCIIMYUH 10 06pa3uaM Ui
aJIropurMam, IpuMEHAA NU3BCCTHBIC aHAIUTUYCCKHUE MCTOABI IIPpU PCHICHUU
CTaHJAPTHBIX MaTEMAaTHYCCKHUX 3aJad Ha BBIYUCICHUC YTJIOB MCXIY
CKpCHIMBAIOIIUMHUCA TMIPAMBIMH, MCKIY HpﬂMOﬁ U IUIOCKOCTBIO, MCKIY

IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U IIJI0LIAAM TOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
nUpaMuia) ¢ TMpUMEHEHHEM (OPMyYJ, BBIUUCIATH COOTHOLICHUS MEXKIY

IJiomaasaMu HOBerHOCTeﬁ, 00BEMaMHU HOI[O6HBIX MHOI'OI'paHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CHUMMETPHUsSI B IPOCTPAHCTBE, LIEHTP, OCbh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUHA (1)I/IprBI

7.16

W3BnekaTh, mnpeoOpa3oBbIBATb W HHTEPIPETUPOBATH HH(GOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpeJCTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (l)aKTBI AJid peHICHUs CTCPECOMCTPUYCCKUX
3ala4, MNOpCAIojararommux HCECKOJIbKO MIaroB peHieHus, ¢CJIU YCIOBUA

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

HpI/IMeHHTB HpOCTGfIH.IHG IIporpaMMHBIC  CpCACTBA U  DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUHU CTCPECOMCTPUICCKUX 3a/1av

7.19

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpOAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpumeHATh MOJIyYEeHHBIE 3HAHUSI HA NMPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTyallMM ¥ MPUMEHSITh U3YUYEHHBIEC MMOHITHUS B MPOIECCE MOUCKA PEIICHHS
MaTeMaTU4ecKu cHOpMYyJIUPOBAHHON MPOOIEMBI, MOIETUPOBATh PEATHHBIC
CUTyallUM Ha S3bIKE TE€OMETPHUM, HCCIEAO0BATH IOCTPOCHHBIE MOJEIHU C
WCIOJIb30BaHUEM T€OMETPHUECKUX TIOHATUN U TEOpEM, ammapara anreOpsl,
pelaTh NPaKTUYECKUE 3a/1a4H, CBA3aHHbBIE C HAXO0KICHUEM T€OMETPUYECKHIX

BCJIIMYHH




11 KUIIACC

fon IIpoBepsiemble mNpeAMeTHbIe Pe3yJbTAThl OCBOEHUSI OCHOBHOII
NPOBEPSIEMOr0
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpust
OmnepupoBaTh HOHATHAMU: IMIUHIpPUYECKass MOBEPXHOCTh, OOpasyrolye
6.1 HWINHAPUYECKOW TOBEPXHOCTH, IMIIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolie KOHMYECKOH IOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJ BPALICHHS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoioKeHUE CPEphl U IMIIOCKOCTH
OnepupoBaTh MOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, IApOBON CIJIOM, OCHOBAHUE IIAPOBOIO CJIOSl, BHICOTA IIAPOBOTO
CJ10s1, IIapOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOLIANM  MOBEPXHOCTEH TN  BpalleHus,
. TE€OMETPHUECKUX TeIl C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BIMCAaHHBIH B chepy H
6.7 ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAaHHUK MM TEJO
BpaIICHHS
6.8 BBIMUCIATE COOTHOIIEHUSI MEXKTY TIIOMIAIMHU TIOBEPXHOCTEH U 00bEMaMu
. MOAOOHBIX TEJ
6.9 N3o00pakaTh m3ydaembple (GUTYphl OT PYKH U C TPUMEHEHHEM ITPOCTBIX
- 4epTEKHBIX HHCTPYMEHTOB
BBIMONHATE  (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHCYHKOB IPOCTBIX
6.10 00BbEMHBIX (Uryp: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUEHHUS Tel
BpaILCHUS
W3BnekaTb, WHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HH(MOPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, NpeJCTaBICHHYI0 Ha

yepTexkax U pUcyHKax




6.12

[IpumensaTs reomerpuyeckue (GakThl s PELICHUS CTEPEOMETPHUUYECKHUX
3a/a4, NPEINOoJaralolUX HECKOJIbKO MIaroB pEIIeHUs, €CIH YCIOBUS

MIPUMEHEHHUS 33/IaHbI B SIBHOU (hopMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonHaTh I[CﬁCTBPIH CJIIOKC€HHUA BCKTOPOB, BLBIUYHUTAHHSA BEKTOPOB H
YMHOXKXCHHA BEKTOpa Ha 4YHCIIO, O6’BHCH${TB, KakKMMH CBOHCTBaMH OHH

00amaT

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJlICICuIeaa npu CJI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMMU: ACKAPTOBLI KOOPAWHATEI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BCKTOpPA, paBEHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YIroJl MCKIAY
BCKTOpaMH, CKaJlIpHOC TIIPOMU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMILJIaHAPHBIC BEKTOPLI

6.17

Haxonutb cymMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHHE, PACKIAIbIBATh BEKTOP IO JIBYM

HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemrats npocreﬁmne reOMCTPHUYCCKUC 3aJla4y Ha IMPUMCHCHHUEC BCKTOPHO-

KOOpPAWHATHOI'O METOJa

6.20

Pemrats 3aJadu Ha J0Ka3aTCJIbCTBO MAaTE€MaTHYCCKHX OTHOIIICHUN U
HaXOXIACHUC TCOMETPUUCCKHUX BCJIIMYMH II0 o6pa3uaM WM aJIropuTtMam,
NPUMCEHASA U3BECCTHBIC METOAbI TP PCIHICHUH CTAHAAPTHBIX MAaTCMATUYCCKUX

3aaaq

6.21

HpI/IMeHHTB HpOCTGfIH.IHG IIporpaMMHBIC  CpCACTBA U  DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUU CTCPCOMCTPUICCKUX 3a/1av

6.22

HpI/IBOI[I/ITL NpUMEPblI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpPOAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

6.23

IIpuMeHATHh MOyYEHHBbIE 3HAHWS Ha MPAKTUKE: aHAIU3UPOBATH peajbHbIC
CUTYyalluu U NMPUMEHITh U3y4YECHHBIC ITOHATHUS B MPOLIECCE MTOMCKA PEHICHUS
MaTeMaTH4eCcKu CPOpMYJIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallUd Ha S3bIKE T'€OMETPUH, HMCCIIEIOBAaTh IIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T'€OMETPUYECKUX TOHATHH U TEOpeM, ammapara aireOpsl,

peaTh MPaKTUUCCKUE 3aa4u, CBA3aAHHBIC C HAXOXKXACHUEM I'COMETPUUCCKHUX




BCJIIMYHH




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
;

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHEe 06 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U

CIICACTBHUA U3 HUX

7.2

B3aumHO€E pacnoioyKeHue NpsAMBbIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
U CKpelmBaromyecs npsmsle. [lapanienbHoCT NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:!
napajuleJbHble  IpsIMbIE B IMPOCTPAHCTBE, MNApPAJUICIBHOCTb TPEX  MPSAMBIX,
NapaJUIEIIbHOCTh NPSAMON M IUIOCKOCTH. YIUIBIC COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIYy HIpsMBIMM B IPOCTpaHcTBE. [lapajuienbHOCTH IUIOCKOCTEH: NapajljiesIbHbIC
IJIOCKOCTH, CBOMCTBA NapaJUIeNIbHBIX IUIOCKOCTEH. [IpocTeiinme npocTpaHCTBEHHBIE

q)HprBI Ha IIJIOCKOCTH: TCTpasap, Ky'6, mapayuiCICIrIICa, IOCTPOCHHUC ceueHui

7.3

IlepneHAUKyISAPHOCTE MPSAMOM M IUIOCKOCTH: IEPHEHIUKYISPHBIE IPsAMBIE B
IIPOCTPAHCTBE, MPAMbIE NapaJICIbHbIE U NEPIEHAUKYISAPHBIE K IUIOCKOCTH, NPU3HAK
NEPNEHAUKYISIPHOCTH MPAMON M IJIOCKOCTH, TEOpPEMa O IPSIMOM NMEepNEHIUKYISPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YOI MEXKY MPSIMOM M IJIOCKOCTBIO, ABYTPAHHBIN
yIoJl, JUHEHHBIN yroJl IBYIpaHHOro yria. [IeprneHIuKyisp U HakJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM IO TJIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJIOCKOCTh. [IepreHIuKyIApHOCTD IIOCKOCTEN: IMPU3HAK IMEPIEHIUKYIAPHOCTH IBYX

mIockocTel. Teopema 0 TpEX MepneHauKyIsIpax

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE OJJIEMEHThl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. [Ipm3sma: nN-yrosbHas
pu3Ma, FpaHu ¥ OCHOBAHUS IIPU3MBI, TIPsIMasi U HAaKJIOHHASI TPU3MBbL, OOKOBAs U MOJIHAS
MIOBEPXHOCTh Ipu3Mbl. [lapamienenumnen, NpsMOYTOJAbHBIM IMapajuICICIUIE] U €ro
cBoiicTBa. [Iupamua: N-yrojapHas MupaMuaa, TpaHu U OCHOBaHHME MUPaMUbI, OOKOBast
Y TI0JIHAs MOBEPXHOCTh MUPAMUJBI, MPABWIBHAS U yCEUYEHHAS] NMUPAMUJA. DJIEMEHTBI
npu3Mbl W nupamuabl. IIpaBuiabHBIE MHOTOTPAaHHUKH: TOHSTHE IPABHIBHOIO
MHOTOI'DAHHMKA, IIpaBUJIbHAs IIpU3Ma M I[PAaBWIbHAS MHUPAMHUAA, IPaBUIIbHAS

TpeyTroJibHas MUpaMUIa U MPABUIBHBIN TeTpasap, Kyo. [IpeacraBneHne o mpaBUIbHBIX




MHOTOTPaHHHUKaX: OKTa’ap, 10AEKadIp U ukocazapyrue CeueHus Mpu3Mbl U TUPAMUIBI

7.5

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOM, IJIOCKOCTH.
OneMeHTbl  CUMMETpUM B IHMpaMuax, [apauleleNuIenax,  IpaBHIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Bbluuciienue »71€MEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBOI IOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH NPSIMOI TIpu3Mbl. [1i1011a1s 60KOBOI TOBEPXHOCTH H
IIOBEPXHOCTU IMPABWIBHOW IHUPAMMIBI, T€OpPEMa O IUIOIIAJAA YCEUYEHHON IHMPAMHUJIBIL.

[Toustre 06 06bEMe. OOBEM MHpPaMUIbI, TPUIMBI

1.7

[TonoGHbIe Tema B mpocTpaHcTBe. COOTHOIIECHHSI MEXIY IUIOMAISIMHU TTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KUIIACC

Kox

6

IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS

I'eomeTpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH MMOBCPXHOCTD, o6pa3y}0mne HHHHHﬂqueCKOﬁ IMOBEPXHOCTHU, OCb
LIHJII/IH,HpH‘IeCKOﬁ IMMOBCPXHOCTH. HI/IJ'II/IH)IpI OCHOBaHHMS M OOKOBas IOBCPXHOCTD,

06pa3y101ua;1 " OChb, IIJIOIaJb OOKOBOM U IOJTHOMH IOBEPXHOCTU

6.2

Konnueckasi moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHWME U BepIIMHA, OOpa3yromias U OcCh,
wioniab OOKOBOW M TOJIHOM NOBEPXHOCTH. YCEUEHHBIH KOHYyC: oOpasyoliue u

BbBICOTA, OCHOBAHUSA U OokoBast MMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, ITuaMeTp, IUIoMIalb MoBepxHocTU cheprl. BzaumHoe

PpacCIoJIOKCHHE C(i)epLI 1 IIIIOCKOCTH, KacaTCJbHas IIJIOCKOCTb K cq)epe, miomanab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. Pa3BépTKa ONUIMHAPA U KOHYCa

6.5

Kom0Ounanuu ten BpaiieHus ¥ MHOTOrpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO

C(I)epLI, C(I)epa, BIIMCaAHHAsA B MHOT'OT'PAHHUK, UJIU TCJIO BPAIICHUA

6.6

[Tonsitne 06 o0BEMe. OcHOBHBIE cBOICTBa O0BEMOB Ten. Teopema 00 00BEME
IpSAMOYTOJIBHOTO NapaieNienunena u cieacTsus u3 He€. O0bEM HMIMHIpA, KOHYyCA.

O06BEéM mapa u miomaas cheps




6.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKIY TUTOIIAASIMHU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

6.8

Ceuenuss umiauHiapa (MapayielbHO W TMEPHEHAUKYJSIPHO OCH), CEYeHHs] KOHyca

(mapaenbHOe OCHOBAHUIO U MPOXOASIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa

6.9

Bexktop Ha miockoctd u B mpoctpaHcTBe. ClokeHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHUEe BEKTOpa Ha uucio. PasznmoskeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuio napannenenunena. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHUEM

IIpaBUJI IEUCTBUH C BEKTOPAMH

6.10

[IpsimoyronbHasi cuctemMa KOOpAuMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
[Tpocreiiive 3agaum B KOOpAMHATaX. YTroia Mexay BekTopamu. CkaisipHoe
IIPOU3BE/ICHUE BEKTOPOB. BbluMcieHHE YIVIOB MEXIy NPAMBIMH M IUIOCKOCTSMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3ada4d




ITPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOITPAMMBI CPEJHEIO
OBIIET'O OBPA3OBAHUA

Kon
MPOBEPAEMOro

TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHHMSI K NPEAMETHBIM pPe3yJabTATAM OCBOECHUS
OCHOBHOH  o0pa3oBaTe/IbHOH  NPOrpaMMbl  CpedHero  00Iero

oOpa3zoBaHus

Brnanenue Merogamu J10Ka3aTeNbCTB, aJTOPUTMAMU pEHICHUS 3a/ady;
yMeHHe GOpMyIHMpOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYJIMPOBKH; MPUMEHSATh HX; YMEHUE (POPMYITUPOBATH
o0paTHOE W MPOTHUBOMIOJIOXKHOE YTBEPXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIyKIUY;
MPOBOAMTH J0KA3aTeNbHbIE PACCYKICHUS NP PELICHUH 3a]a4, OlEHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTh  PACCYXKJIEHUW; YMEHHE OINEepUpOBaATH
MOHSATUSMH: MHOXECTBO, MOJAMHOXKECTBO, OIEpallid HaJ MHOXECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JjIsl ONUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUW U MPU PEUICHUU 3a/1ay, B TOM YHUCIE W3
JIPYTUX y4eOHBIX MPEIMETOB; YMEHHE OIEpPUPOBATh TMOHATHUAMH: Tpad,
CBSI3HBIN Tpad, AepeBo, MHKI, Tpad Ha TMIOCKOCTH; YMEHUE 3a/JaBaTh U
OMHCHIBAaTh Tpadbl Pa3NUUYHBIMU CIHOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

peHICHUHU 3a1a1

VYMeHue onepupoBaTh NOHATHAMH: HATypaJbHOE YHUCIIO, LEN0€ YHUCIIO,
CTENEHb C LIEJIBIM [T0KA3aTeleM, KOPEHb HaTypaJlbHON CTENEHH, CTENEHD C
paloHaIbHBIM IOKa3aTesIeM, CTENEHb C JIEUCTBUTEIbHBIM MOKA3aTENIEM,
jgorapudm umucia, CHUHYC, KOCHHYC M TaHITE€HC IPOU3BOJIBHOIO 4YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIbHOE YHUCIIO, WPPALMOHAIBHOE YHCIIO,
MHOXECTBa HAaTYPaJIbHBIX, LEJIbIX, PALIMOHATBHBIX, JEHCTBUTEIbHBIX YUCEI;
YMEHHE HCIONb30BaTh MPU3HAKH JIETMMOCTH, HAaWMEHBLIMM 00
JIeUTENbh U HAUMEHbIIIee 0011ee KpaTHOe, anroput™ EBkiinaa npu peniennn
3a]1a4; 3HAKOMCTBO C Pa3JIM4YHbIMH ITO3ULIMOHHBIMU CUCTEMAaMHU CUHUCIICHUS;
YMEHHE BBITIOJIHATH BEIUMCIIEHUE 3HAYSHUI 1 TPpeoOpa30BaHus BBIPAKECHUN

CO CTemeHsMH U Jiorapudmamu, npeodpazoBaHus IpOOHO-PAMOHATIBHBIX




BBIPDOKCHHI; YMEHHE OIEpUPOBATh TOHITHAMHU: TIOCIEIOBATEIHHOCTD,
apudMeTHUIecKasi MPOTrpeccus, TeOMEeTpUIECKas MPOTrpeccusi, OECKOHEYHO
yObIBaromas reoMeTpuuecKas MpOTpeccusi; yMeHUue 3a/1aBaTh
MOCIIEI0BATEIHPHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POpPMYIT;
YMEHHE ONEPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMILIEKCHBIC YHCJIa, MOAYJb U apryMEHT KOMILIEKCHOTO 4ucia, ¢opma
3aMMCH KOMIUIEKCHBIX 4uceNl (TeoMeTpUYecKas, TPUTOHOMETpPHYECKas M
anreOpandeckas); yMETh MPOW3BOAHUTH apuPMETHUECKUE ACUCTBUS C
KOMIUIEKCHBIMM ~ YMCJIAMU;  OPUBOJUTH  MPUMEPHl  UCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJ; ONEpPUPOBATh IMOHATUAMM: MaTpuua 2xX2 u 3%3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBarh IOHATHSAMH: pPalMOHAIbHBIE, WPPALUOHAJIbHBIC,
NoKa3aTesabHbIC, CTENEHHbIE, JOrapugMuyeckue, TPUTOHOMETPUYECKUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONIEPUPOBAThH MOHATUSIMHU:
TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMA YPAaBHEHMM M HEPABEHCTB, pPAaBHOCHJIBHOCTb YPABHEHHH,
HEPABEHCTB M CUCTEM; YMEHHE PELIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C NOMOIIbIO DPA3IMYHBIX MPUEMOB; pElIaTh ypaBHEHHS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBbI
JUI pellleHus] MaTeMaTMYeCKHX 3aJad W 3aJad W3 pa3IMyHbIX obOiacteil

HAYKH U peaIbHOM KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIHNH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIUHM, SKCTpeMyM (QYHKIMH, HauOoJblllee W HaWMEHbLIee 3HAYCHUS
GYHKIIUM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI Ipaduka
¢byHKIMHU, TIepBas U BTOpas NMPOU3BOAHAS (PYHKIMH, F€OMETPUYECKUN U
¢u3nyeckuif CMBICH TNPOU3BOJHOM, IepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHHE HaXOJUTh ACHUMMTOTHl rpapuka (QyHKUHU; yMEHUue
BBIUHCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO M KOMITO3ULIUU
(byHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOH K TpauKy QyHKIUU; yMEHUE
HaXOJUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIMN; YMEHUE UCIIOJIb30BaTh
MPOM3BOJHYIO Ul UCCIENOBaHMs (DYHKUMN, HAXOOUTh HaWOOJbIIME U

HAaUMEHbIINE 3HAYeHUS (YHKIMHA; CTPOUTh TpadUKU MHOTOUJICHOB C




UCIIO/Ib30BAHUEM  ammapara MaTeMaTH4EeCKOTO aHallu3a; IPUMEHATH
IIPOU3BOAHYIO [UISl HAXOXKIEHUs HAWIYYLIErO PEIICHUS B IPUKIAJHBIX, B
TOM YHCJI€ COIUAIbHO-9KOHOMHUYECKUX U (PU3MUECKHX 3a/1a4ax; HaXOAUTh
IUIOIIAAN U 00BEMBI (PUTYp C OMOILBIO MHTErpaia; MPUBOIUTH TPUMEPHI
MaTeMaTHYeCKOro MOJEIUPOBaHUsS C MOMOLIbo AupdepeHnnanbHbIX

ypaBHEHUU

YMeHue onepupoBaTh NOHATHAMU: Tpaduk dyHKIMH, oOpaTHas QyHKIIHS,
KOMITO3UIUST (DYHKIMH, JIMHEHHAss (QYHKIWs, KBaJpaTWYHas (QYHKIIHS,
paroHanbHas (YHKIUS, CTeneHHas (YHKIOUSA, TPUTOHOMETPHYCCKHE
GyHKIIMH, OOpaTHbIC TPUTOHOMETPUYECKHE (YHKIIMH, IMOKa3aTeabHas W
jgorapupmuueckas (YHKIHH; YMEHHUE CTPOUTh TpapuKH H3YYCHHBIX
(YHKIUH, BBITIOIHATH MPEoOpa3oBaHus rpauKoB QYHKIIHIA, HCIIOJIL30BATh
rpaduKu JUTsl U3YYEHUS MPOLIECCOB M 3aBUCUMOCTEH, NP PELICHUN 33134
U3 JIPYruX y4eOHBIX MPEIMETOB M 337a4 M3 PEATbHOHN KU3HU; BBIPAKATH
dbopMyIaMy 3aBUCHMOCTH MEX]Ty BEJTMYMHAMU; HCIIOJIH30BaTh CBOMCTBA U
rpaduKyd (QYHKIUN ISl peIleHHs YPaBHEHWH, HEPaBEHCTB M 3ajad C
napaMeTrpamu; u300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA

pELIEHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCJIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3aJla4d U3 00JIaCTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCIIOBHUIO 3aJayd, HMCCIIEN0BATh IIOJYy4YEHHOE pEUICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHUE MOJEIUPOBAThH
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yIbTaT

YMeHue OIICpHUPOBATh MOHATHUAMU: CPCIAHCC apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,
HauOoJbIIee U HaMEHBIIee 3HaA4YCHUA, pasMax, JUCICPCHA, CTAHIAPTHOC
OTKJIOHCHHUC 4YHCIIOBOTO Ha6opa; YMCHHUE HU3BJICKAaTb, MHTCPIIPETUPOBATH
I/IH(I)OpMaI_II/IIO, MMPEACTaBJICHHYIO B Ta6J'II/II_[aX, Ha AuarpaMmax, I’pa(l)I/IKaX,

OTPAKAIOLLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; IPEICTABIATH




uHpopManui0 C TOMOIIBI TabJWUIl W AWarpaMM; HCCIIEeI0BaTh
CTATHCTHYCCKUE JIaHHBIC, B TOM YHCJIC C MPUMEHCHHEM TIpadHUUeCKuX
MCETOHAO0B U BHGKTpOHHbIX CpeI[CTB; I‘pa(i)I/I‘-IGCKI/I HCCJICA0OBATHE COBMCCTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHue OnepupoBaTh IMOHATHAMU: CIy4aWHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTb C MCIIOJIb30BAaHMEM TIpaUUECKMX METOJI0B; INPUMEHATh
GopMysbl CIOXXEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (hOpMyiy IOIHOM
BEpOSTHOCTH, Gopmyiny bepHymu, komOuHAaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBAaTh BEPOATHOCTU peajbHBIX COOBITHI; yMEHHME OIEpPUPOBAThH
NOHATHAMM:  CiIy4ailHas BEIMYMHA, PpACHpPEIEICHHE BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHJAaHUE, IUCHEPCHS W CTaHJApPTHOE OTKJIOHEHUE
CillydallHOW  BeJIMYMHBI, (QYHKIMHM  pacupeleNeHuss U IUIOTHOCTU
PaBHOMEPHOI0, IT0KA3aTEIbHOTO U HOPMAJIBHOTO PACIPEACIICHAN; YMEHHE
HCIIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACHPEICICHUN Ul pEeLICHUs 3a/1ad;
3HAaKOMCTBO C HOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIEIOBaHMI; yMEHHE TPUBOAUTH IPUMEPHI IPOSIBIEHUS 3aKOHA OOJIBIINX
YyHucesl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPUpPOBATH
MOHATUSAMM: COYETaHUE, INIEPECTAHOBKA, YMCIO COYETAHHW, YHUCIO
NEepecTaHoOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIE
GbakThl M pacCyXAEHUs JUIsl pelIeHHs 33a]ad; OLICHWBAaThb BEPOSTHOCTHU
peasibHbIX  COOBITHH;  COCTaBJIATH  BEPOSITHOCTHYIO  MOJEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenne OIICpHUPOBATH IIOHATUAMU: TOYKa, mnpsamasd, IIIIOCKOCTBH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHNHA yTia, IJIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIMECS MIPSMBIE, IAPAJUICIIBHOCTD U
NEPIEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, YTOJI MEXKAY MPSAMBIMU, YIOJI
MEXK]Ty MPSIMON M TIIOCKOCTBIO, YTOJI MEKYy MIIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH J0 IIJIOCKOCTHU, PACCTOSAHUC MCKIAY MNMPAMBIMHU, PACCTOAHUC MCKIAY
IJIOCKOCTSIMU; YMEHHE HCIIOIB30BAaTh IIPU PEIIEHUM 3aJad HU3y4YCHHbIC
(bakThl U TEOpeMbl INIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KAIOIIET0 MHpPA; CTPOUTh MAaTEMaTUYECKHE MOJEIN C IOMOIIBIO

TCOMETPHUICCKUX MOHATUN H BCJIIMYMH, pC€llaTb CBA3aHHBIC C HHUMU




MPAKTUYCCKUE 3a]adn
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YMeHue omnepupoBaTh MOHATHAMU: IUIOMIATL (GUTYpPBI, 00BEM (GUTYpHL,
MHOTOTPaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mMmapamienenunen, Opu3Ma, OUpaMuaa, (urypa u TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAIL
MOBEPXHOCTH NHUPAMUABI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM Kyoa,
HPSMOYTOJIBHOTO Mapajuleenunea, HTHPaMUAbl, HPU3MBI, LWIMHAPA,
KOHyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHs KOHyCa M LWIMHAPA,
napajyieibHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE Iapa, IUIOCKOCTb,
Kacaromascsi cdepsl, IIMHApPA, KOHyca; yMEHHE CTPOUTHh CEYCHHE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHUKH, (UTYpBl M HOBEPXHOCTH
BpAIICHUs, UX CEYCHUS, B TOM YHCIIE C TOMOUIBIO AJICKTPOHHBIX CPE/ICTB;
yYMEHHE TPHMEHSTH CBOMCTBAa T'€OMETPUYECKHX (UTYp, CaMOCTOSTENBEHO
(bopMyaHpOBaTH ONpECNCHHS U3y4aeMbIX (UTYP, BBIABUTATh THIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX T'€OMETPHYECKUX (QHUTyp, OOOCHOBHIBATH HIU
ONpOBEpraTh MX; YMEHUE TPOBOAUTH KiIacCHPUKAIMIO QUTYp TIO
pPa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE IOMOJTHUTEIbHbIC

MTOCTPOCHUS
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YMeHue onepupoBaTh TMOHATHSIMH: JBHKEHHE B  IPOCTPAHCTBE,
MapaJuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe MOMO00Ms, TMOAO0OHBIE (UTYPBI, YMEHUE
pacmo3HaBaTh paBHbIe M MOAOOHBIE (UTYPHI, B TOM YHCIE€ B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPUUECKHUE OTHOIICHUS TTPU
peIIeHUN 3aJla4; HAaXOJUTh TCOMETPHUYECKHE BEIMYMHBI ([UIHHA, YTOJI,
TUI0MIA)Tb, 00BEM) PHU PENICHUH 3371249 U3 IPYTUX YICOHBIX IPEIMETOB U U3
peabHOM KU3HU; YMEHHE BBIYUCIIATH T€OMETPUUECKIE BEIMUUHBI (JTMHA,
yTOJ, MJIOMAAb, 00bEM, IUIOMIA/lb MOBEPXHOCTH), HCIONB3Ys H3yUeHHBIS
(GOpMyJIBI ¥ METOJIbI, B TOM YHCJIC: TUIONIA]h TOBEPXHOCTH ITHPAMHU/IBI,
MIPU3MBI, KOHYCa, IIWITUHAPA, TUIOIIa b chephl; 00hEM Kybda, MPSIMOYTOIBHOTO
napaienenumnena, MupaMubl, IPU3MbI, IUJIHHIPA, KOHYCA, I1apa; yMEHUE

HAaXOJIUTh OTHOIIEHHE 00BEMOB MOTO00HBIX (HUTYP
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YMenue ONCpUpPOBATH MOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,

BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,




NPOM3BEACHNE BEKTOpPAa HA YHCIO, pPa3IoKEHHE BEKTOpa Mo Oasucy,
CKaISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YIOJ MEKIY
BCKTOpaMU; YMCHUC UCIIOJIb30BATh BeKTOpHLIﬁ n KOOpHHHaTHbIﬁ MeTOoO OJIs1

pemiCHus TrCOMCTPUUCCKHUX 3aJlad U 3aaa4 APYIrux y‘-Ie6HBIX npeamMcToOB
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YMenue BLI6I/IpaTb HOI[XOI[SIIJ_[I/II;'I MCTOA AJId PCIICHUA 3a/la4r, IOHMMaHHC
SHAYUMOCTH MATCMAaTUKH B HU3YYCHHUU HNPUPOAHBIX U OGH.IGCTBGHHBIX
mponeccoB Hu HBHeHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHHUE 3aKOHOB
MaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITHM POCCUICKON U MUPOBOW MaTeMAaTHYECKOW HAYKH




INEPEYEHb JJIEMEHTOB COIEPXAHUS, IIPOBEPAEMbBIX HA EI'D IIO
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna u BBIYUCIECHUSA

1.1 Harypanbhble u nensle uncia. [lpu3Haku 1eIMMoCcTH HesbIX Ynce

1o Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCcKOHEeUHble IEPUOIUYECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypalIbHOU cTerneHu. J{eHCTBHUs ¢ apuMeTHIeCKuMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenenb ¢ 1enbiM nokaszarenaeMm. CTeneHb ¢ pallMOHAIbHBIM NoKa3aTesieM. CBoMCTBa
' CTENEeHU

Ls CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHI'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uyucna. [lecaTnynbple U HATypajIbHbIEC JOTaprUPMBbI

HevictButenbHple  4YHucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIE BEIYUCIICHS, TIPABUIIa OKPYTIICHUS, TIPUKUIKA U OIIEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [TpeoOpazoBaHue BBIPAKCHHH

1.9 KommuiekcHble uncna

2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 [lenble u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB




2.10

YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 QyHKIUHU U TpapUKu
31 Oyaknus, cnocoOwbl 3amanust GyHkiuu. ['paduk dynkummu. B3aumHo oOpaTHbIE
' ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKUMU. [leproanyeckue GyHKIMN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢yHkumu.
32 [IpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' MakcumMyMbl U MHUHUMYMBI QyHKuuu. HaunOombinee W HaumMeHblIee 3HAYCHHE
(GYHKLIHU Ha IPOMEXKYTKE
33 CrenenHast GyHKIUS ¢ HATypaJIbHBIM U LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CaoticTBa U rpaduK KOpHs N-Oi CTEHEHH
3.4 Tpuronomerpudeckne QyHKINN, X CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKIINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbLHOCTH, CIIOCOOBI 3aaHUs [TOCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckast nporpeccur. @opmysa CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NPOU3BOAHON K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoxeHue HanOoOJbIIEr0 W HAMMEHBINEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHOkecTBO, Onepanuu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka




I'eomeTpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaIlEHUS

7.5 KoopauHats!l 1 BEKTOPBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka: anreOpa 1 Hayajza MaTeMaTUYECKOro aHaiusa, reomerpusi. ['eomerpus: 10-11 knacc,
6a3oBbIii U yriyOsieHHbld ypoBHHU, JI.C. AtanacsH, B.®. byry3os, C.b. KamomueB, Mockaa,

IIpocsemienue, 2025.

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
YMK k yueObHuky MaremaTuka: anredpa M Hadana MaTEeMaTUYECKOIO aHalu3a, FeOMETpus.
I'eomerpus: 10-11 knacc, 6a30BbIii U yriryOneHHslit yposuy, JI.C. Aranacsn, B.®. byry3os, C.b.

Kanomues., Mocksa, [Ipocsemnienue, 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://myschool.edu/ru/skiv.instrao.ru



