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1. INOACHUTEJIBHAA 3AIIUCKA

I'eomerpuss sBnseTcs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEr0 OOLIEro
o0Opa3oBaHus, Tak Kak 00ecIeYBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Lukia. [ToCKOJbKY JIOrMUecKOoe MBILUIEHHUE,
dbopmupyeMoe Tpu  HM3yYCHUH OOYYAIOIIMMUCS TIOHSTHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUU ILIEMOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pElIeHUU
F€OMETPUYECKUX 3aJady, YMEHHE BBIABUIATh U OIPOBEPraTh TUIOTE3bl HENOCPEACTBEHHO
HCIOJIb3YIOTCSL IIPU PEIICHUU 3aJad €CTECTBEHHO-HAay4yHOro LIMKJIA, B YaCTHOCTHU (PU3HUECKUX
3ajad.

Lens ocBoeHust mporpammsel yueOHOro Kypca «I['eoMerpusi» Ha yriyOJE€HHOM YpPOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOYYaloIMXCsl NPU HM3YUYEHUU TE€OMETPHH, Kak
coCTaBJsifOLEN MpeaMeTHONM oOnactu «MaremaTuka U MHGOpMaTHKa» dYepe3 oOecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celu(UUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISi YCHEIIHOIo Npo(eCCHOHaIBLHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMAaTHKU.

[IpropuTeTHBIMH 3a/1a4aMH Kypca F€OMETPHH Ha YIIIyOJEHHOM YpOBHE, paCIIMPSIONIIMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue TMpeACTaBiIeHHs] O TEeOMEeTpUM KaK YacTH MHPOBOM KYyJIbTYphl U
(bopMupoBaHHE OCO3HAHUS B3aUMOCBA3H F€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMupoBaHHE MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaXKHEHUIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM M3y4aTb pas3Hble SBJICHUS
OKpYXKaoIllero MHpa, 3HaHME NOHATHHHOrO ammapara no pasneny «CrepeoMeTpus» y4eOHOro
Kypca reOMeTpHUu;

(dbopMupoBaHHE YMEHHMSI BJIaIETh OCHOBHBIMM MOHATUSMH O IPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (OpMyl M yMEHHE HX INPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI pEeILIeHUs 3a/1a4;

(dopMupoBaHME yMEHHs pAacIO3HABATh Ha YepTeXax, MOJEISIX U B pEalbHOM MHUDE
MHOTOI'PaHHUKH U TeJla BPallleHus, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopmupoBanue HOHUMAaHMUS BO3MOXHOCTH aKCMOMaTHYECKOI0 HOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHMUMAHUS POJIM AKCMOMATHKH INPU MPOBEICHUU
pacCyXIeHNM;

¢dbopMupoBaHME yMEHHs BJIAJETh METOJAMH JI0KAa3aTeIbCTB M aJTOPUTMOB pPELICHMS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTelIbHbIE pACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM coJiepkKaHueM, (opMUpOBaHHE
NpEJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpPU OOOCHOBAaHMM MAaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AaKCHOMATHKU B TIPOBEICHUH JETyKTUBHBIX PacCyXJICHUH;

pa3BUTHE W COBEPIIEHCTBOBAHME WHTEUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIbHOM aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K N3YUYEHUIO T€OMETPHH;

¢dopmupoBaHue (YHKIMOHAIBHON TPaMOTHOCTH, pEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAMsIX U MPU U3YYEHUH JAPYTUX y4eOHBIX NMPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJETUPOBAHUS pEalbHBIX CUTYyallud, HCCIEIOBaHUS
MMOCTPOCHHBIX MOJIEJIEeH, UHTEPIIPETAIIMU TOJIYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBHBIMU JIMHUSAMH yueOHOTO Kypca «'eomerpusi» B 10—11 ximaccax
sBisitores: «[IpsiMble W TIJIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukmny, «Tena BpamieHus,
«BeKTOphI 1 KOOPIUHATHI B TIPOCTPAHCTBEY, «JIBIKEHUS B TIPOCTPAHCTBEY.

CohopmynupoBannoe Bo ®PI'OC COO TtpeboBaHne «yMETh ONEPUPOBATH MOHATHIMUI,
PEIIeBaHTHBIMHU T'€OMETPHH Ha yriayOoséHHOM ypoBHE oOydenus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJICP)KATCIIbHBIM JIMHHSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHUE JIOTHYCCKUX YMCHHMA
pacmpesiensercs He TOJBKO IO COACpXKATeIbHBIM JIMHUSM, HO W IO TojaM OOy4YeHHS.
Copepxanne 00pa3oBaHHs, COOTBETCTBYIOLEE IMpPEIMETHBIM  pe3yJabTaTaM  OCBOEHUS
®enepanbHON pabouell MPorpaMMsbl, paclperenéHHbIM M0 roJaM 00y4eHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIIMAIBLHBIM BOIPOCaM OOYyJaronIuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSAMH M HaBBIKAMU IIOCJIEIOBATEILHO W TIOCTYIMATEIbHO, C COOJIIOJCHUEM MPUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYAaTh B OONIYI0O CHCTEMY TE€OMETPUUYECKUX
MPEACTABICHUN O0YJarONIUXCsl, pacIupsisi U yriryonss e€, oOpa3ys MPOYHbIE MHOXKECTBCHHBIC
CBSI3U.

[lepexon k U3y4eHUIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE IO3BOJISIET:

co3mate ycnmoBus A auddepeHnmanu  oOydeHHs, TOCTPOEHUS WHIWBHIYAITbHBIX
00pa3oBaTeNbHBIX  MPOTPaMM, OOCCHEUUTh YIIYyOJEHHOE HW3YYCHHE TEOMETPUH  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemMaTiukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYeHHs] MaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynymei mpodeccun, obecrieynBas MPEEMCTBEHHOCTh MEXKIy OOmUM M TpodeccruoHaTbHBIM
o0pazoBaHHEM.

Ha wusydyenme yueObHoro kypca «l'eomerpusi» Ha yriyOJ€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henenio).

B cootBercTBuu ¢ YueOubiMm miianom MBOY «Jluneit Ne 13» Ha 2023-2024 yueOHbIi roa
Ha u3ydeHue JaHHoro Kypca B 2023-2024 yuebnom roay B 10 «A» kmacce otBoautcs 102 yaca
(3 gaca B Hepei0).

2. COAEPXAHUE OBYYEHUSA

10 KJIACC
IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TIOHATUS cTepeoMeTpun. Touka, mpsiMasi, MI0CKOCTh, MpocTpaHcTBO. [loHsTHE
00 akCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3anMHoe pacnosiokeHne ONpsiMbIX B MPOCTPAHCTBE: MEPECEKArONIUECs, MapaulelibHble U
CKpeluBaroIuecs npsmeie. [IpusHaku ckpenmBaonmxcs npsMoix. [lapanaenbHOCTh TPSIMBIX |
MJIOCKOCTEN B MPOCTPAHCTBE: MapajulesibHbIE MPsIMbIE B MPOCTPAHCTBE, MapaUIEIbHOCTh TPEX
NpSIMBIX, MapajuIeNbHOCTh OpsIMOM M IIIOCKOCTH. [lapannenbHoe U LIEHTpajIbHOE
MPOEKTHpOBaHue, n300paxkenue Guryp. OCHOBHBIE CBOICTBA MApaLIEIHHOTO MPOSKTHPOBAHUS.
N3o0paxkenue Guryp B mapajuienbHON MPOEKIUH. YTl C COHAMPABICHHBIMU CTOPOHAMHM, YTOJI
MEXy OpsIMBIMH B mOpocTpaHcTBe. [lapaineabHOCTh MIOCKOCTEH: mapajlieibHble MIOCKOCTH,
CBOCTBa mapauIeTbHBIX TUIOCKOCTEH. [IpocTeiiiue mpocTpaHCTBEHHBIE PUTYpHI HAa TUIOCKOCTH:
TeTpa’ip, Napajuiesienune 1, MOCTPOCHUE CEUCHUH.



[lepneHuKyIIpHOCTh  MPSMOW W IUIOCKOCTU:  IEPIEHIUKYJISPHBIE IpSMbBIE B
IIPOCTPAHCTBE, MPAMbIE MapajUle]bHbIE MW MEPHEHIUKYJIAPHbIE K IIJIOCKOCTH, IPHU3HAK
NEPIEHIUKYJIIPHOCTA IPSAMOM M INIOCKOCTH, TeOopeMa O MNpsAMOW IEpHEHAUKYJIAPHOU
m1ockocTu. OpTOroHaNbHOE NPOEKTUpOBaHME. llepneHANKyYsp U HAKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSMOM JI0 MJIIOCKOCTH, MPOEKIUsS (PUTyphl HA TIOCKOCTb.
[lepnieHIUKyYIAPHOCTD IJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH JBYX IIockocTel. Teopema
0 TPEX MEPHECHAUKYIISPAX.

VYTriabl B IPOCTPAHCTBE: YO MEXKIY IPSAMOU U IJIOCKOCTBIO, IBYTPAHHBIN yroJl, TUHEUHbBINA
yroa ABYrpaHHOTo yria. TpéxrpaHHblii MU MHOrorpasnssle yriibl. CBOWHCTBAa IUIOCKHX YIJIOB
MHOTOTrpaHHOro yrja. CBOWCTBA MJIOCKUX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB U CHHYCOB JUISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHMKHU

Bunel MHOrorpaHHukoB, pa3BEpTka MHoOrorpaHHuka. [Ipusma: n-yrojpHas mnpusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M TOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenumnern,
MPSIMOYTOJIbHBIM TapajUlesienune]; W ero cBoWcTBa. Kparyailime nyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yroJbHas MupamMujia, MpaBuwibHas U yced€HHasi nupamuibl. CBoiicTBa pédbep U OOKOBBIX IpaHel
MpaBWIbHON mupamujbl. [IpaBuiabHbIE MHOTOTPaHHHKH: IpaBWIbHAS NpU3Ma M MpPaBUIIbHAsS
nupamuia, npaBuibHasl TpeyrojabHas MUpaMuia U MpaBUWIbHBIN TeTpadap, KyO. [Ipencrasnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIp, NOJAEKASAP U UKOCAdIP.

Brruncienue sneMeHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yribl. [Inomans 60koBOM
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MPHU3MBI, IUIONIAJb OCHOBAHHM, Teopema o
OOKOBOM TIMOBEPXHOCTU TPSAMON mNpu3Mbl. Ilmomaas OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
MPaBUIILHOM IUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABWIBHBIX MHOTIOTPaHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CUMMETpUS MapajulelIeNUIela, CUMMETPHS
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI IPABWIBHOW MUPAMUIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEapHble, COHANpPAaBJICHHbIE U IMPOTUBOIOJIO0XKHO HAINPABICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpPAMM: CJIOXKEHUE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uunciao. CBOICTBa ClOXKeHUS BeKTOpoB. (CBoiicTBa
YMHOKEHUSI BeKTOpa Ha uucio. [lonarue komiuiaHapHbele BeKTOphI. [IpU3Hak komIuiaHapHOCTH
Tpé€x BekTopoB. llpaBuino mnapamienenunena. Teopema O pa3lioKEHUU BEKTOpAa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. IIpsimoyrosbHasg cucrema KOOpIMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpAMHATAMH BEKTOpAa M KOOpAMHATaAMH TOYEK. YTOJ
Mexay BekTopaMu. CKalsipHOE TPOU3BEIEHUE BEKTOPOB.

11 KJIACC
Tesna Bpamenus

[loHsTHsA: UMIAMHIpUYECKAas MOBEPXHOCTh, KOHUYECKAsh IOBEPXHOCThb, cdepuieckas
MIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tenma BpamieHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnosnoxenue chepbl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. M300paxkeHne Ten BpallleHus Ha II0CKOCTU. Pa3BépTka munuHapa u konyca. CummeTpust
cdepsl U mapa.



O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ted. Teopema 00 00BEME NPAMOYrOJIBLHOTO
napajuiefienunena u ciaenctBus u3 He€. OO0bEM MPSAMOW M HAKIOHHOW TPU3MBI, IMIMHJPA,
nupamuibl 1 Konyca. O0bEM 11apa U apoBOro CErMEHTa.

KomOunammu Tenm BpalieHuss ¥ MHOTOIpaHHHMKOB. llpu3ma, BIucaHHas B IHJIMHID,
omucaHHasg okojo IwmHapa. [lepeceuenue cdepsl u mapa ¢ miIockocThio. Kacanme mapa u
cdepsl 10ckocThI0. [IoHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BINCAHHON B
MHOTOT'PAaHHUK WJIH TEJIO BpalllEHUSI.

[Tnomans MOBEPXHOCTH IMIIMHIAPA, KOHYca, miomanb chepbl u e€ vacreir. [lomobue B
npocrpadcTBe. OtTHomieHHe OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEH MOJOOHBIX  (QUIYp.
[IpeoGpa3oBanue mnomobus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUUYECKUX METOJIOB.

[locTpoeHne cedyeHWid MHOTOTPAaHHMKOB W TEJI BpPAUICHHS: CEYEHHS LUIUHApA
(mapasenbHO W TEPIEHAUKYISIPHO OCH), CEYEHHsS KOHyca (MmapaulesibHble OCHOBAHUIO M
MPOXOJIALINE Yepe3 BEpPUIMHY), CEYEHMsI I1apa, METOJIbl MOCTPOEHMSI CEYEHHIl: METOJ CJENOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B mpoctpancTBe. Onepanuy HajJ BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOro yMHOXEHHs. [IpsAMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxenune Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpuU
pELICeHUH TeOMETPUUECKUX 3a/1a4.

JABHKeHHUsI B IPOCTPAHCTBE

JIBwxkenust mpoctpancTBa. OrtoOpaxenus. JIBwkeHuss u paBeHcTBO (uryp. OOmue
CBOMCTBa ABMKEHHMU. Buapl IBIKEHUMN: MapajuiesibHbIM MEPEHOC, LEHTPaJIbHAsi CUMMETPHS,
3epKaJIbHAasi CHMMETPHsI, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoBanus monodus. [Ipsimas u chepa
Ditnepa.

3. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
«EOMETPUSI» (YITJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbHI
1) rpa:xxnanckoe BoCIUTAHUE:
C(OPMHUPOBAHHOCTh I'PAXJIAHCKOM MO3UIUKM O0Y4aIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O
YjieHa  pOCCHHCKOro  oOwiecTBa,  HpPEACTaBICHHE O  MaTeMaTHYecKMX  OCHOBax
(YHKUMOHMPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBJICHUH, HpPOLEAYp T'pa)kJAaHCKOTO O0OIecTBa
(BBIOODBI, ONMPOCHl U JPYroe), yMEHUE B3aUMOJAEHCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKLHUSAMHU U Ha3HAUECHUEM;
2) naTpuoOTHYeCKOe BOCIIMTAHHUE:
C(OPMHUPOBAHHOCTh POCCUHCKON TI'pa)TaHCKOM HMIEHTHMYHOCTH, YBAaXXEHUS K MPOLUIOMY H
HACTOSIILIEMY POCCUICKON MAaT€MAaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHHCKHX
MaTEMaTUKOB M POCCUHCKON MaTeMAaTUYECKOW IIKOJIbI, MCIOJb30BaHUE 3THUX JOCTHKEHUH B
JPYrux HayKax, TEXHOJOTHUSX, chepax SIKOHOMUKH;
3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:
OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, c(HOPMHUPOBAHHOCTbH HPABCTBEHHOTO
CO3HAHM, ITUUECKOTO IOBEJIECHMS, CBA3AHHOIO C IPAKTHUYECKUM IPUMEHEHUEM JOCTHXKEHUI



HAayKd U JCSTEIBHOCTBHIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIAJa B IMOCTPOCHUE YCTOWYMBOTO
Oymymero;

4) 3cTeTHYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PEIICHUH, PACCYXICHUN, BOCIPUUMYHBOCTH K MATEMATHYSCKUM AacCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHUE:

c(OPMHUPOBAHHOCTh YMCHHSI MPUMCHSITh MaTeMaTHYeCKUE 3HAHWsS B WHTEpEcax 3I0pPOBOTO U
0e30macHOTO 00pa3a JKW3HW, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO (3I0pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYIsipHAst (PU3UYECKasi aKTUBHOCTD),
(hM3UYEeCKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03I0POBUTEIHHOM ACSITEIBHOCTHIO;
6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYAy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUs, WMHTEpPEC K pas3uyHbIM chepam
npoheCCHOHANTBHON JEATEIHHOCTH, CBA3AHHBIM C MAaTEMAaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun ©  peaTn30BbIBaTH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHUX 33]1a4 MaTEMaTHYECKON HANIPaBJIECHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

chOpMUPOBAHHOCTh  JKOJOTHYECKOW  KYJIbTYphl, TOHUMAaHWUE  BJIMSHUSA  COIHMAJIBHO-
SKOHOMHUYECKHX TIPOILIECCOB HA COCTOSIHHE TPUPOJHONW M COLMAIBHON Cpebl, OCO3HAHUE
rI00aNbHOTO  XapakTepa  AKOJOTHYECKHUX  MpoOjeM, OpUEHTaluus Ha  IpPUMEHEHUE
MaTeMaTHYECKUX 3HAHWU JJIs pelieHus 3a7ad B 00JIaCTH OKpPY)KAIOIIeH cpeipl, INIaHUPOBAHUE
MOCTYIKOB W OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN ISl OKPYXKAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd ¥ OOIIECTBEHHOW TIPAaKTUKH, ITOHUMAaHHWE MAaTEMAaTHYeCKOM HayKh Kak cdepsl
YEJIOBEUYECKOU JCSITCIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTHS UBUIM3ALINU,
OBJIAJICHHE S3BIKOM MAaTEMAaTHKUA U MaTEeMaTHYECKON KYJIBTYPOH KaK CpPEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JeSTeIbHOCTh MHAUBHUIYaIbHO U

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA
ba3oBrble Jornyeckue 1eHCTBHUA:

BBISBJIATE M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHUECKHMX OOBEKTOB,
MOHATUHM, OTHOWIEHUH MEXIy MNOHATHAIMH, (GOPMYIHUPOBATH ONpEIENICHUS MOHATH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(UKALMU, OCHOBaHUA i 0000IIeHHs U
CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTO aHAIN3a;

BOCIPUHUMATh, (HOpMYyIHpOBaTh M NpeoOpa3oBbIBaTh CYXICHMS: YTBEpPIUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M NPOTHUBOpeuus: B (hakrax,
JAHHBIX, HAONIONEHUAX M  YTBEPXKAEHUSAX, Mpeularatb KPUTEPUM JUIS  BBISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;



JeTaTh BBIBOJBI C HCIIOJI30BAaHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aK/IIOUYE€HUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTEJIbCTBA MAaTEMATUUYECKUX YTBEP)KACHUHN (IIpsIMblE U
OT TPOTUBHOTO), BBICTPaMBATh APTYMEHTAIMIO, HPUBOJAUTH IPHUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKACHUS 1 BHIBOJIBI;

BBIOMpaTh croco0® pemeHWss Y4eOHOM 3agauM (CpaBHMBATh HECKOJIKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJCJIEHHBIX
KpUTEPUEB).

Ba3oBble nccienoBare/ibCKue 1eHCTBUA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATEIbCKUIM MHCTPYMEHT MO3HAHUs, (GOPMYIHUPOBAThH
BOIPOCHI, (PUKCHpYIOIIME MPOTUBOpEUUE, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTh  CAMOCTOSTENbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIIEOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHM4eCKOro OOBEKTa, SBIJIEHUS, IPOIIECCA, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBaTh 000OIIEHNS U BBHIBOJBI MO pe3yiabTaTaM MpPOBEIEHHOTO
HaOJI0ICHUS], UCCIIEeI0BaHuUs, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHHI];

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIATh MPEIINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Ae(UIUTH HH(OPMALUHY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HAa BONPOC U JUIs
peleHus 3a1a4u;

BbIOMpaTh HMH(OPMANMI0 U3 HUCTOYHMKOB  pa3IMUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh MHGOPMALMIO Pa3IUMYHBIX BHUAOB U  (HopMm
IIPEJCTABICHMUS;

CTPpYKTypupOBaTh  HMH(QOpMAIMIO, HOpPEACTaBIATh €€ B pa3auuHblX  (opmax,
WIUTIOCTPUPOBATh I'pauuecKu;

OLICHUBAaThb HAAEKHOCTh HHGOpPMAIMU [0 CaMOCTOSTEIbHO  C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Oo0menne:

BOCIPUHMMATh U (OPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSAMH U LEISIMU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX
TEKCTaX, JaBaTb MOSCHEHUS MO XOJAy peLIeHUs 3a7ayd, KOMMEHTHpPOBAThb MOJTy4EHHbBIN
pe3yJbTart;

B X0Jie OOCYXKIEeHMs 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl, MpOOIEeMBI,
pemaemMoit 3a7a4M, BbICKa3bIBaTh WJEM, HAlleJICHHbIE HA MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJIEHHs C CYXJEHUSMH APYrMX YYaCTHMKOB JMANOra, OOHapyKuMBaTh pa3jindMe U CXOJCTBO
MO3UIIMMH, B KOPPEKTHOU opme (popMyaHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

NPEJCTaBIATh PE3yNbTaThl PELICHUs 3a7a4yH, SKCIIEPHUMEHTA, HCCIEJAO0BAaHUS, MPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh ¢opmar BBICTYIUICHMS € Y4€TOM 3a1ad [pe3eHTaluu U
0COOEHHOCTEH ayJUTOPUH.

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe JeiicTBUSA



Camoopranu3anus:

COCTaBJIATh IUIAH, aTOPUTM pEIICHUS 3a7a4yH, BBHIOMPATh CIOCOO peumIeHHs ¢ y4ETOM
MUMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HAaBBIKAMH MMO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUIA
U MBICIIUTENbHBIX IPOLECCOB, HX pPE3YyIbTaTOB, BIAJETh CHOCOOAMU CAMOIIPOBEPKH,
CaMOKOHTPOJISl IPOIIECCA U PE3Y/IbTaTa PELIEHUSI MaTEMAaTUYECKOH 3a/1auH;

MPEIBHUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEIICHWH 3a7a4d, BHOCHTH
KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAHJICHHBIX OMIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJbTaTa IENN M YCIOBUAM, OOBSICHATH PUYHHBI IOCTHKCHUS
WIA HEJIOCTIDKEHHsS pe3yJabTaTOB JIEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh W HCIIOJIb30BAaTh MPEUMYIECTBA KOMAHIHOW W WHIUBHIYyaIbHOW pabOTHI MpH
pemeHNH y4eOHBIX 3a/1a4, MPUHUMATHh IeJIb COBMECTHOH JeSATETBHOCTH, IUIAHUPOBATh
OpraHU3aII0 COBMECTHOW PabOTHI, paclpenensaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXIATh
MPOIIeCC B pe3yibTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B T'PYNIOBBIX (opMax paboThl (0OCYXAeHHS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOU JECHCTBUS C
OPYTMMH YI€HaMU KOMaHbl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMIA MPOIYKT IO
KpUTEpUsIM, cHOpMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSL.

MNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 kiacca oOydaromuiicss HAyquTCs:

e cBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHATHUSAMU CTEPEOMETPUU IPU PEIICHUH 3a1ad U
MIPOBEJICHUN MaTEeMaTUYECKIX PACCYKICHUM;

®  [PUMEHSTh AKCHOMBI CTEPEOMETPUU U CJEACTBUS U3 HUX MPU PEUICHUH F€OMETPHUYECKHUX
3azay;

e iaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e cBOOOJHO OMEpPUPOBATH MOHSATHSIMH, CBSI3AHHBIMM C YIJIaMd B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXKTY MPSIMOU U MJIOCKOCTHIO;

e  cBOOOJIHO OMIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;

e cBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TMpU3Ma, MHpPaMHUJA,
MIPSMOYTOJIBHBIN TapajuieNenune, Kyo0);

e iIaccu(UIMPOBATh MHOTOTPaHHUKH, BBIOUPAst OCHOBAHUS TSI KJIACCU(UKAIIUY;

e cBOOOJHO OMEPUPOBATH TOHATHUAMHU, CBS3aHHBIMH C CEUEHHEM MHOTOTPAHHHUKOB
IIJIOCKOCTBIO;

®  BBINOJHATH Mapaiie]bHOE, LEHTPATFHOE M OPTOTOHAIBLHOE MPOEKTUpPOBaHME (GUTYp HaA
MJI0CKOCTB, BBITIOJHATH 300pakeHus PUTyp Ha MIOCKOCTH;



CTPOUTb CEYEHHUS MHOTOI'PDAaHHUKOB pa3JIMYHbIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE)
TUTOCKUE YEPTEXKU U3 PUCYHKOB POCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y;
BBIUMCIIATh  IUIOLIAAM  [IOBEPXHOCTEM  MHOTOIpDaHHUKOB  (Ipu3Ma,  IHUpaMUja),
TreOMETPUYECKUX Tell C MPUMEHEHHEM (HOopMyIT,;

cBOOOJTHO OTIEPHPOBATH MOHSATHAMHU: CHMMETpPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHHU (PHUTYPHI;

CcBOOOJTHO OTEPHPOBATH TMOHATHIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpIHMHATaM B
IIPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HAJl BEKTOPaMH;

pemiaTh 3aJa4d  Ha JIOKA3aTEJbCTBO MATEMATHYECKMX OTHOLICHWA U HAXO0XKJICHHE
F€OMETPUYECKUX BEIUYMH, IIPUMEHSS U3BECTHBIC METO/Bl IIPU PEIICHUH MaTEMaTUYECKUX
3a/1a4 NOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

IIPUMEHATh IPOCTEUIINE NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PEUIEHUHN CTEPEOMETPUYECKHUX 3aa4;

U3BJIEKaTh, MPeoOpa30BbIBATh U UHTEPIPETUPOBATH HMH(OPMALNIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeaACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

IIPUMEHATH TOJYYEHHbIE 3HAHUS HA NPAKTUKE: CPaBHHUBATh M AHAIM3HPOBATH PEAJIbHbBIC
CUTYallNM, MPUMEHATh U3YYEHHBIE MOHATHUS B MPOLIECCE NMOMCKA PEIIECHUS MaTeMaTUYECKU
chopMynupOBaHHON MPOOIEMBI, MOJICIUPOBATh pealibHble CUTYallUH Ha SI3bIKE T€OMETPUH,
HCCIEA0BaTh IOCTPOECHHBIE MOJEIHW C HCIOJIb30BAHUEM TIE€OMETPUUYECKHX IOHIATHM U
TEopeM, ammapara anreOphl, peniarb MpakTHYeCKUue 3aJayd, CBSI3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKHUX BEJINYUH;

MMETh MpeACcTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHsI T€OMETPUU KaK COCTAaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xony 11 kiacca oOydaromuiicss HAyquTCs:

CBOOOJTHO ONEPUPOBATh IMOHSATHAMH, CBSI3aHHBIMH C IMJIMHAPHYECKOW, KOHUYECKOH U
cepudecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTYYCHHUS,

OTIEPUPOBATH OHATHIMHU, CBI3aHHBIMH C TEJIAMH BPAICHUS: [IMJIMHIPOM, KOHYCOM, Cepoit
U 11apoM;

pacmo3HaBaTh Tena BpaiieHus (IWIMHAP, KOHYC, cdepa U map) U OOBICHITH CIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE CEPhI U TUNIOCKOCTH;

BBIUMCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB M TEJI BpalleHHsI, 00bEMBI U TLIOIIAH
MOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BPAILICHHUS, TEOMETPUYCCKHX TEJ C MPUMCHEHUEM
hopmy;

CBOOOJHO OMEpUPOBATH MOHITHIMH, CBSI3aHHBIMH C KOMOWHAIIMSIMHU TeNl BpallleHUus u
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIUCAHHBIN B chepy U ONMUCaHHBINA 0K0JIO cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK HJIM TENIO BpaIeHUS;

BBIYHCIISATH COOTHOIICHHSI MEXKY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMH MOIOOHBIX TElT;
n300paxaTh U3ydaemble (PUTYpHI, BBHITIONHATH (BBIHOCHBIC) MIIOCKUE YEPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX QPUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAILCHUS;
W3BJIEKAaTh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MHMOPMALHUIO O MPOCTPAHCTBEHHBIX
TreOMeTpHUECKUX QUrypax, MpeACTaBICHHYIO Ha YepTekaX U PUCYHKAX;



cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIE€palMU HaJl BEKTOpaMU;

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

pelaTb reOMEeTPUYECKUE 3a/1a4l Ha BBIYHUCICHUE YIJI0B MEXKIY IPSIMBIMU U IUIOCKOCTSIMH,
BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 IUIOCKOCTH, B LI€JIOM, HAa NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/1a IIPU PELLIECHUHY;

cBOOOJTHO OIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C JBMDKEHHEM B TPOCTPAHCTBE, 3HATH
CBOIICTBA JIBIKCHUIA,

BBINIOJIHATH U300payK€HUs] MHOTOTPAHHUKOB U TEJ BPAILLEHUS MIPU MapajuieIbHOM MIEPEHOCE,
LIEHTPAIbHOM CHMMETPHH, 3€pPKAJIBHONM CUMMETPHM, IIpU IIOBOPOTE BOKPYT MpPSIMOH,
npeoOpazoBaHus OI00US;

CTPOUTh CEYEHMs] MHOTOTPAHHUKOB M TeJ BPAILLlEHUsS: CEYEHMs LMIMHJIpaA (MapajjiesibHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHUsI KOHYyca (MapajliesIbHble OCHOBAHUIO M IPOXOSIINE Yepes3
BEpIIMHY), CEUECHHUS 11apa;

HCIIOJb30BATh METOJbI TIOCTPOEHUS CEUYEHWMN: METOJ CJEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI ITEPEHOCA CEKYIIEH MIIOCKOCTH;

JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

NPUMEHSATh TeoMeTpuueckue (akThl Ui pEeHIeHHs CTEepeOMETPHUYECKHUX — 3ajiad,
MIPEIIOIaraloINX HECKOIBKO 1IaroB PEIIeHUs, €ClIU YCIIOBUS NIPUMEHEHHUS 3a1aHbI B SBHOU
Y HEeSIBHOU (popmMme;

pemars 3aJadyd  Ha JI0Ka3aTelnbCTBO MATEMAaTHYECKMX OTHOLIEHUH W HAaxXO0XICHHE
T€OMETPUYECKUX BEIINYMH;

IPUMEHATh NPOTrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPH
PEILICHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH IIOJIyYECHHBIE 3HAHMS Ha IIPAKTHKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLICHUBATH
peaJIbHbIE CUTyalluM, NPUMEHATh W3Y4YCHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B Ipolecce
IIOMCKA pELIeHUs MaTeMaTU4ecKu CQHOPMYIMPOBAHHOW MpPOOJIEMbI, MOJEINPOBAThH
peaJIbHbIE CHUTyallud Ha S3bIKE TI'€OMETPUHU, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIH C
UCIOJb30BAHUEM TIEOMETPUYECKMX MOHATUH M TeopeM, ammapara aiareOpbl, pelaTh
IIPAaKTUYECKHE 3a/1a4H, CBSI3aHHBIC C HAXOKICHUEM I€OMETPUYECKUX BEIIMUNH;

UMETh MpEACTaBIEeHUS 00 OCHOBHBIX 3Talax pPa3BUTUS I'€OMETPUM KaK COCTaBHOW 4acTH
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.



4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koawecrso acon DJIeKTpOHHbIe (N (POBbBIE)
i HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI Beero Koutpoabubie | [Ipakruueckue 06PA30BATETBHBIE PECYPChI
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
2. B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE 6 1
3. [TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE 8
4, [eprieHAUKYIAPHOCTH MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE 25
5. VYTibl ¥ paccTosHUS 16
6. MHororpaHHUKH 7
7. BekTopsl B mpocTpaHcTBe 12
8. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS] 3HAHUT 5
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0




5. MOYPOYHOE INVIAHUPOBAHMUE
10 kiace «A»

KoaunyecTBo 4acoB

DJIeKTpOHHbIe I poBbIE

Ne Jara
w/n Tema ypoxka Beero Kontponbubie | [IpakTnueckue T —— obpa3oBaTe/bHbIe
padoThI padoThI pecypchl
OcHoBHbIE TpaBUIIa U300paKEHNS HA PUCYHKE

1. TUIOCKOCTH, MTapaJuIeIbHBIX MPSMBIX (OTPE3KOB), 1 01.09
CepeIMHBI OTPE3Ka
[ToHsiTHST cCTEpEOMETPUH: TOUKA, TIPsIMasi, TUIOCKOCTb,

5 npoctpaHcTBo. OCHOBHBIE NpaBUIIa H300paKeHUs Ha 1 05.09
PHUCYHKE IJIOCKOCTH, TTApAIICITBHBIX MPSIMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka
[TonsiTus: nepecexaronuecs NIOCKOCTH,

3. MepeceKarIuecs mpsMasi ¥ TNIOCKOCTb; 1 06.09
HOJIyIIPOCTPAHCTBO
[TonsiTus: nepecexarouecs MNIOCKOCTH,

4, MepeCceKarIMecs MpsMasi ¥ INIOCKOCTb; 1 08.09
HOJIyIIPOCTPAHCTBO

5 MHororpaHHUKH, U300paKeHHEe MPOCTEHIINX 1 12.09

' IIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLIUX O0OBEKTOB '
5 MHororpaHHuKH, 1300paXKeHue MPOCTEHIINX 1 13.09
' IIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLIUX O0OBEKTOB '

7. AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CICICTBUS M3 HUX 15.09
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 19.09
AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIACICTBUS U3 HUX.

9. CrniocoOblI 3a1aHUS MPSIMBIX U TNIOCKOCTEN B 1 20.09
npoctpaHcTBe. O003HaUEHUS MPSIMBIX U MIIOCKOCTEH

10. | WMBoOpaxeHue ceyeHUH MUpaMUIbl, KyOa U MPU3MBI, 1 22.09




KOTOPHBIE MPOXOIAT Yepe3 ux péopa. M3obpaxenue
MEPECEUCHHUS MTOJTYYEHHBIX IJIOCKOCTEN. PackpaiBanue

IOCTPOCHHBIX CeUeHU Pa3HBIMH LIBETaAMU

11.

N300pakenue ceueHnit mupaMuIsl, Kyoa U IpU3MBl,
KOTOpBIE MPOXOJAT Yepe3 ux pédpa. M3o0paxenne
MEePECEUCHUS MOTYYECHHBIX ITOCKOCTEN. PackpalmBanue

IMOCTPOCHHBIX CeUeHn PAa3HBIMH LIBETaMU

26.09

12.

N300paxkenue ceueHuil nupamuabl, Kyoa v Mpu3Msl,
KOTOPBIE MTPOXOIAT uepe3 ux péopa. M3zobpaxkenne
MEepEeCEeUCHMS MOTYYEHHBIX MIIOCKOCTEN. PackpamBanme

IIOCTPOCHHBIX CeUeHnit PAa3HBIMH LIBETaMU

27.09

13.

N300paxkenue ceyeHuit nmupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3zoopakenue
MEepeCcEeUCHMs MOTYYEHHBIX MIIOCKOCTE. PackpaiBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

29.09

14.

Merto cnenoB i TOCTPOCHUS CEUYCHUI

03.10

15.

Merton cnenoB uis ocTpoeHus ceuenuii. CBoiicTBa
MEePECEUCHU I MPSMBIX U MJIOCKOCTEH

04.10

16.

Merton cnenoB uis mocTpoeHus ceuenuii. CBoiicTBa
MePECCYCHHUH MPSIMBIX U TUIOCKOCTEH

06.10

17.

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
TouykaM Ha pébpax. Co3zaHue BBIHOCHBIX YEPTEkKEH U
3aMuch MIaroB MOCTPOCHUS

10.10

18.

ITocTpoenue cedenuii B mupamuse, Kyoe rmno Tpém
ToukaM Ha péopax. Co3/laHre BEIHOCHBIX YepTexel u
3aIHUCh 11aroB MOCTPOEHUS

11.10

19.

ITocTtpoenue ceueHuii B mupamuie, Kyoe rmno Tpém
ToukaM Ha péopax. Co3laHre BEIHOCHBIX YepTexel u

13.10




3allMCh IIaroB NOCTPOCHUA

20.

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
TouykaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH H

3alMCh IaroB NOCTPOCHU A

17.10

21,

[ToBTOpenue mnanumerpun: Teopema o
MPOTIOPIMOHATBHBIX O0Tpe3kax. [lo1obue Tpeyroap-HIKOB

18.10

22.

[ToBTOpenue mnannmerpun: Teopema Menenas.
PacueTsl B ceueHHNAX HA BEIHOCHBIX YCpTeIKax. I/ICTOpI/ISI

Pa3BUTHS IJITAHUMETPHUU U CTEPEOMETPHH

20.10

23.

KonTponbHas pabora "AKCHOMBI CTEPEOMETPHH.

Ceuenunsga"

24.10

24,

B3anMHOe€ pacnosiokeHue IpsIMBIX B TPOCTPAHCTBE.
CkpenuBatomuecs npsimblie. [Ipusnaku
CKpellMBaoIuXcs npsaMbIX. [lapamnensHbie npsimMbie B
MIPOCTPAHCTBE

25.10

25.

Teopema o cyiiecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOA
MapajieIbHON JAaHHOW NPAMOM, MPOXOSIIeH Yyepe3
TOYKY ITPOCTPAHCTBA U HE JIeKaIIEH Ha TAaHHOW MPAMOIA.
Jlemma 0 mepeceyeHny napajiebHbIX IPSIMbIX
MJIOCKOCTBIO

27.10

26.

[TapannensHOCTH Tpex NpsMbIX. Teopema o TpEx
napajuieJbHbIX NPSAMBIX. Teopema 0 CKpelIMBAOIINXCS
MPSAMBIX

07.11

27.

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA
napajiesIbHOro MpoeKTUpoBaHus. M3o0paxkeHne pa3HbIX
¢uryp B napaysienbHON NPOEKIUU

08.11

28.

HeHTpaJ'ILHaH MMpoCKIHUs. Yronc COHaIIpaBJICHHBIMU
CTOpPOHAMHU. Yron MCKAY IMPAMBIMUA

10.11




29.

3ajauu Ha JOKA3aTeabCTBO U UCCIIEI0BAaHKE, CBI3aHHbIE
C pacroJIOKEHUEM IPSIMBIX B IPOCTPAHCTBE

14.11

30.

[ToHsTHA: mapaJUIENTBHOCTD NPSIMOM U TNIOCKOCTH B
npocrpancTBe. [Ipu3Hak napayienbHOCTH MPSIMON U
mockocTH. CBOMCTBA MapaIeNbHOCTH MPSIMON U

IIJIOCKOCTH

15.11

31.

FCOMeTpI/I‘-IeCKl/Ie 3aJa4M Ha BbIYUCJIICHUC U
A0Ka3aTeJIbCTBO, CBA3aHHBIC C MApaJICJIbHOCTHIO

MPSAMBIX U IJTIOCKOCTEN B MTPOCTPAHCTBE

17.11

32.

[TocTpoeHue cedeHus:, IPOXOAALIETO Yepe3 AaHHYIO
MIPSIMYIO Ha YEPTEKE U MapaJLIEIbHOTO APYTOU MPSIMOM.

Pacuér oTHOIIEHUN

21.11

33.

[TapannenpHast mpoeKLus, IPUMEHEHUE AJIsl TOCTPOCHUS
ceveHuil Kkyda u nmapauienenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

22.11

[TapamnensHbie TIOCKOCTU. [IpU3HAKK ApaATICTPHOCTH
JIBYX TJIOCKOCTEH

24.11

35.

TeopeMa o0 mapajuieIbHOCTH U €JMHCTBEHHOCTH
IJIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAJISKALYIO JAHHOM INIOCKOCTH U CIIEJICTBUS U3
Heé

28.11

36.

CBolicTBa napajuiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUSI TIPH
MEPECEUCHHH JIBYX NapaJlIeNbHBIX MIIOCKOCTEN TpeThen

29.11

37.

CBoiicTBa mapajiesIbHbIX MJIOCKOCTEN: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX, 3aKIIOYEHHBIX MEXKIY
[apajuIeIbHBIMU IJIOCKOCTSMU; O NIEPECEUEHUH TPAMOI
C IByMs MapajuIebHBIMU IIOCKOCTIMHU

01.12




38. | TloBtopenue: Teopema [Iudaropa Ha mIocKoCTH 05.12
[ToBTOpEHUE: TPUTOHOMETPUS TIPSIMOYTOJILHOTO

39, perue: Ip P IpAMOYT 06.12
TPEYroJbHUKA

40. | CaoiicTBa Ky0a U IPSIMOYTOJILHOTO TMapalieIeIuIea 08.12
Berurcnenue TMH OTPE3KOB B KyOe M MPSMOYTOJILHOM

41, P yoe HHPAOYE 12.12
napaiesienure e

42 [TepieHAMKYIAPHOCTH MPSIMOM U TIOCKOCTHU. [Ipr3Hak 13.12

" | NepIeHAMKYIAPHOCTHU MPAMON M IIIOCKOCTH '
43 [lepnenquKynsipHOCTH NPAMON 1 IIOCKOCTH. [Ipu3HaK 15.12
" | NepHeHAMKYISPHOCTH MPSAMOM U MIIOCKOCTH '

Teopema o CyIIecTBOBaHHMH U €IMHCTBEHHOCTH MPSIMOM,

44, | mnpoxojsuiel yepe3 TOUKy MPOCTPAHCTBA U 19.12
MEPIIEHANKYISIPHON K TUIOCKOCTH
[TockoCTH M EePIEHANKYIISIPHBIE UM TTPSIMBIC B

45, P yp P 20.12
MHOTOTpaHHHKaX
[TnockoCTH M IePIEHINKYIISIPHBIE UM TIPSIMbIE B

46, P P P 2212
MHOTOT'paHHHKaX
[lepnenaukyinsp u HakinoHHas. [loctpoenue

a7. | P P P 26.12
MEPIICHINKYIISAPA U3 TOUKU Ha MIPSIMYIO
[Nepnienaukynsip u HakinoHHast. [ToctpoeHue

48, P P P 27.12
MEPIICHINKYIISAPA U3 TOUKU Ha MPSIMYIO

49. | Teopema o Tpéx nepneHAUKyIApax (mpsimas 1 oOpaTHas) 29.12

50. | Teopema o Tpéx meprneHAUKYIApax (MpsimMas U oOpaTHAs) 09.01

51. VYT0J1 MEXIy CKpEIIUBAIOIIMMUCS MPSAMBIMHU 10.01
[Touck neprneHauKyASIPHBIX MPSMBIX C TTOMOIIIBIO

52, P YISPHBIR HpAN 12.01
MEePIEeHIUKYISPHBIX TIOCKOCTEH

53. | OproroHanabHOE MPOEKTUPOBAHUE 16.01




[TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUIbHOMN

4. . 17.01
MMpPaMH/Ibl C TOMOLIBIO0 OPTOTOHAILHOM MPOEKINU
55 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUILHOMN 10.01
" | mMpamMuIbI ¢ HOMOLIBIO OPTOTOHATEHOM IIPOEKIUU '
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. 23.01
" | TIIOCKOCTH CHMMETpPHIi B MHOTOIPaHHHKAX '
57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 24.01
" | KaK CJIEJICTBHE CHMMETPUH '
[IpaBusIbHBIE MHOTOTpaHHUKU. Pacd€r paccTosHui OT
58. 26.01
TOYKH JI0 TNIOCKOCTH
[IpaBusIbHBIE MHOTOTpaHHUKU. Pacdy€T paccTossHUN OT
59. 30.01
TOYKH JI0 TNIOCKOCTH
50 CriocoObl OIYCTUTH HNEePIEHANKYIISPHI: CUMMETPUS, 31.01
" | CBUT TOYKH IO HAPAJIIEIBHON MPAMOM '
CnBur no HenapasuieJIbHON TPSMOM, U3MEHEHHE
61. . ’ 02.02
paccTosiHUl
62 KontponbHas padoTa "B3anMHOe pacmnosiokeHHe 06.02
' MPSAMBIX U IJIOCKOCTEHN B MpocTpaHcTBe" '
[ToBTOpEHUE: Yroa MeX Iy MPSIMBIMU Ha TIOCKOCTH,
63. | TPUrOHOMETPHS B MPOU3BOJILHOM TPEYrOJLHUKE, 07.02
TeopeMa KOCUHYCOB
[ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS
64. 4 Y 00.02
IIPSIMBIMU B ITPOCTPAHCTBE
65 I'eoMeTprueckre METOIbI BEIYUCIEHUS YTIIa MEXTY 13.02
" | NIpAMBIMH B MHOTOTPaHHUKAX '
JByrpanHbiii yroj. CBONCTBO JIMHEWHBIX YTJIOB
66. b r 4 14.02

JBYIPaHHOTO yria




[lepnennukynsapHsie miaockoctu. CBOMCTBA B3aUMHO

67. . 16.02
MEPIIeHINKYIISPHBIX TUIOCKOCTEH
[Tpu3HAaK NepHeHAUKYISIPHOCTH IJIOCKOCTEH; TeopemMa O

68. | mnpsAMOIi mepeceueHHs IBYX MIIO0CKOCTEH 20.02
MEPIEHANKYIISPHBIX TPEThEH MI0CKOCTH

69 [IpsimoyrombpHBIN Napasienenunes; Ky0; nu3MepeHus, 21,02
CBOWCTBA MPSAMOYTOJIFHOTO MapaieNienue1a

20, Teopema o AuaroHayn npﬂMoyrom,Ho"ro 27 02
napauiesIenuIeia ¥ CIeICTBHE U3 Hed

7 CrepeomeTpruecKie U MPUKIAIHbIC 3a]a4M, CBSI3aHHBIC 28,02

" | O B3aMMHBIM PACIIOJIOKEHUEM MPSAMBIX U IUIOCKOCTH '

[ToBTOpEHUE: CKpEIMBAIOIIHECS TPSMBIE,

72. | mapajienbHbIC TNIOCKOCTH B CTAaHIAPTHBIX 01.03
MHOTOI'paHHHKaX
[Tapa mapannenpHbIX MIIOCKOCTEN Ha CKPEIIUBAIOIIUXCSA

73. | TpAMBIX, PaCCTOSTHUE MEXKTY CKPEIIHBAIOIIMHUCS 05.03
IPSIMBIMH B IIPOCTBIX CUTYaLUAX

74, PaCCTOfIHI/IC OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 06.03
IPSIMOH J10 IJIOCKOCTH

75 Beruncnenue paccTossHUNA MEXy CKPEIIMBAOLUMUCS 12.03

" | [IPAMBIMH C TIOMOIIBKO NIEPIEHIMKY/ISPHON TIOCKOCTH '

TpéxrpanHblil yroi, HepaBeHCTBa 11l TPEXI'PaHHBIX

76. | yrnos. Teopema ITudaropa, TeopeMbl KOCUHYCOB U 13.03
CHHYCOB JUIsl TPEXTPAHHOIO yria
DneMeHTHl chepruiecKoil reOMeTpUH: re0Ie3NIEeCKre

77. 15.03
JIMHUU Ha 3emiie

78. | KontponbHas padota "Yribl u paccTosHUSA" 19.03




CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK U €T0

79. | 1 20.03
AIIEMEHTHI
80. | IMupamumna. Buael nupamua. [IpaBuibHas nupamuga 1 22.03
81 [Ipusma. IIpsamas u HakinoHHAas npusmsl. [IpaBuibHas 1 02.04
npusMa
8 [IpssMot mapayuienenunes, NpsMoyroabHbIA 1 03.04
napajuienenunes, Kyo
83. | Brmmykibie MHOTOTpaHHUKH. Teopema Diinepa 1 05.04
8. Beinykneie MHOrorpannuku. Teopema Diinepa. 1 09.04
[TpaBunBbHBIE M TOTYPABUIBHBIE MHOTOTPAHHUKH
85. | Konrponsnas padora "MHororpaHHUKH" 1 10.04
86. | Ilonsatue BeKTOpa HA IJIOCKOCTH M B TIPOCTPAHCTBE 1 12.04
87. | CyMma BEKTOpPOB 1 16.04
88. | Pa3nocTh BekTOpOB 1 17.04
89. | IlpaBwio nmapamnenenumneaa 1 19.04
90. | VYMHOXeHHEe BEeKTOpa Ha YHCIIO 1 23.04
oL Paznoxenue BCKTf)pa 1o 6a3ucy TpEéx BEKTOPOB, HE 1 24.04
JeKAaIUX B OJHOU TJIOCKOCTH
92. | CkanspHoe Ipou3BEICHHE 1 26.04
93. | Brriuucnenue yria Mexay BEKTOPaMH B IPOCTPAHCTBE 1 27.04
94. | Tlpocreiimue 3a7a4u ¢ BEKTOPAMH 1 03.05
95. | Ilpocreiimme 3aau ¢ BEKTOPaMH 1 07.05
96. | Ilpocreiimme 3a7au ¢ BEKTOpaMH 1 08.05
97. | Ilpocreiimme 3ajauu ¢ BEKTOpaMHU 1 14.05
98. O00011IeHIE U CUCTEMATHU3AIIUS 3HAHUN 1 15.05
99. O000111eHIE U CUCTEMATU3AIIUS 3HAHUN 1 17.05




100., HroroBast KOHTpOJIbHAS paboTa 21.05
101., HroroBas KOHTpOJIbHAS paboTa 22.05
102., OOGoOmieHne 1 cucTeMaTH3aIys 3SHAaHUH 24.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




6. YUEBHO-METOJWYECKOE OBECIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

I'eomerpus, 10-11: y4yeOHuk mans 0O0mE0Opa3OBATENBHBIX YUPSKICHHA: 0a30BBIA U
npoduneHbiid ypoBHH / [JI.C. Atanmacsn, B.®. byry3os, C.b. Kamommes u ap.] — M.:
[Ipocsemenue, 2023

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. Teomerpus, 10-11 : y4yeOHuk g oOuIe00pa30BaTENbHBIX YUPEKIACHUHN : 0a30BBIA U
npodunsHeil ypoBHU / [JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u ap.] — M. :
[Ipocsemienue, 2023

2. Caaksa C.M., byryzo B.®. «M3yuyenne reometpun B 10-11 xmaccax» Metomudeckue
pexkoMmenmanuu K yueounky. Kaura ansa yaurens; M. «IIpocsemenuey, 2023

3. 3uB b.I. «Jwmaktuueckue warepuayibl 1Mo reoMerpuw s 10  kmaccay; M.
«IIpocsemennen, 2023

4. byry3zos B.®., I'mazkoB 10.A. «Paboune terpamu mo reomerpum mist 10 kmacca»; M.
«IIpocsemennen, 2023

5. bamasa D.H. ['eomeTpusi: 3amaun Ha TOTOBBIX YepTekax i MoArotoBku k EI'D: 10-11
kimaccel, PoctoB H/J1: denunkc, 2023

6. PabunoBnu E.M. «3amaum u ympakHeHUs Ha TOTOBBIX deprexax. 10-11 kmaccel.
I'eomertpusiy; «Mnekcay, 2023

7. EpmoBa A.Il., T'omoGopompko B.B. «CamocrosiTebHbIE W KOHTPOJBHBIE PAaOOTHI.
I'eomerpus 10 knace»; «Mnekcay, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Enunas koJulekius  IUQPOBBIX  00pa3oBaTelbHBIX  pecypcoB  http://school-
collection.edu.ru/

Poccuiickas anextponnas mkoia (POL) https://resh.edu.ru/

WuTepakTiBHas 00pa3oBareinbHas OHIalH-TuIaThopma «Yuu.py» https://uchi.ru/
OopazoBarenbublil moprain «AKmace» https:.//www.yaklass.ru/

OopazoBarenbublil mopran «Mupoypox» https://infourok.ru/

Lentp onnaiin-ooyuenus «®okchopay http://foxford.ru
MaremaTtuueckue 3Troas! hitps.//etudes.ru/

denepanbHbIA HHCTUTYT TeJarorunueckux n3Mepenni http://www.fipi.ru

© oo N WDN

®enepanbHblil mopran «Poccuiickoe oopasoBanue» http://www.edu.ru
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7. JINCT ®PUKCUPOBAHUS N3BMEHEHUU U JIONOJIHEHUIM B PABOYEM

INPOI'PAMME

Hama
8HeCeHUA
U3MEHEeHUIl,
OONONIHEHUTL

Cooeporcanue

Coznacoeanue c
3amecmumesnem
oupexkmopa (noonuchu,
pacuwiugpoexa noonucu,
oama)

Iloonuce
auua,
6Hecuezo
3anucoy




COI'JTACOBAHO
[IpoTOKOJI 3aceiaHns METOIUYECKOTO
coBeta MBOY «JIuneii Ne 13»

ot 30 aBrycra 2023 roga Nel

Anuna BnagumupoBHa Jlemunosa

COI''TACOBAHO

3amecturens aupekropa no YBP
Kapune I'epmanoBna Epemsin

31 aBrycra 2023 rona

JOKYMEHT INIOATIMCAH
BJIEKTPOHHOM TTOATMCHIO

3amecturens aupekropa no YBP

JemunoBa Anuna BraagumupoBaa
Toxnucano: 30.08.2023r.
KBamubuuupoBaHHast OAIHCH:
40B360942F31E16FDBEABOE18D96FAS88

JOKYMEHT ITOAITMCAH
SJIEKTPOHHOM TTOAITUCHIO
3amectuTens aupekropa no YBP
Epewmsin Kapune ['epmanoBHa
Monnucano: 31.08.2023r.
KBamudunrpoBaHHas HOANHCH:
4E7BBD831EF31D995F5677F31BD2C4A0




MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHuCTepCcTBO 00111er0 U NpodeccHOHAIBLHOI0 00pa3oBanus PocToBckoii 00.1acTH

YnpasJienue o0pa3oBanus ropoaa Pocrosa-na-Jlony

MBOY "JIuneii Ne 13"

JIOKYMEHT ITOJITICAH YTBEP}KI[EHO

oy DJIEKTPOHHOM MOJIMMUCHIO o
JupexTop Aronosa M3a6emna KpukopoBna HI/IpeKTOp MBOV «HHHGI/I NQ 13»
[Tognucano: 31.08.2023r.
KBamipuuupoBaHHas MOAMUCH: H336eﬂﬂa KpI/IKOpOBHa AFOHOBa
0092826E499C37D1DA2096B086816794DA

[Tpuka3z Ne 293 ot «31» 08.2023r.

PABOYAS IPOTPAMMA
(ID 3175061)

yuebHoro npenmera «l'eomeTpusi. YTi1yOaeHHBIH YPOBEHbBY
st obyuatomuxcsi 10b kimacca cpennee oOiiee oOpazoBaHue

Ha 2023-2024 y4eOHBIN 1O

CocraBurens: CamconoBa Upuna JleonuioBHa,

YUUTCJIb MaTCMAaTUKHU

PocroB-Ha-/lony
2023



HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU JOKA3ATEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TriayOOKMX TE€OMETPUYECKMX 3HaHUN U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMY U YCUIUBAIOLIUMU Kypc 0a30BOI0 YPOBHS, SIBISIFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIINX MAaTEMaTUYECKUX MOJENIAX, MO3BOJSAIOIIMX OIHCHIBATh U U3y4daTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (PUIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, IPOBOAMTH JIOKA3aTEIbHBIC PACCYKICHUSA B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH,

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYAIlUd, HCCICIOBAHUS TOCTPOCHHBIX MOJIEIIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «JIBMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMHM  pacmpenensiercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAILHBIM BOMPOCaM O0yUaroIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MpOTpaMM, OOECHEeYUTh YriyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsiMble. [Ipu3Haku CKpemmBaromiuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO MpOeKTHpoBaHusA. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadzp, MapajuieNenune,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TeopemMa O MpsMOl

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCMHYCOB W CHUHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpSAMOYTOJIBHBIM — NApajuleNieNUIe] W €ro  CBOMCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: nN-yronapHas nupamMuja,
npaBUiibHasT W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’sp, Kyo0. IlpencraBneHue o mNpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiav, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAY YCEUEHHOW TMPAMU/IBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BeKkTOopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyrosbHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON IpakIaHCKOW HIECHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs GU3HUECKass aKTUBHOCThH), (PH3NUECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKH MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIIMIO, IPUBOJUTH MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebcKue AeicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUS,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMU, NaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B Pa3IMYHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, TI'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, pelIaeMoi 3a7adyd, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4d, dKCIIEPUMEHTA, UCCIIeI0BaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IUJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUNM M MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATECILHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYXIaTh TMpoOLECC U pPe3yabTaT padoTHhl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHN MaTEeMAaTUYECKUX PACCYKIACHU;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C YIJIAMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

KJacCU(UIMPOBAaTh ~ MHOTOIPAaHHUKH,  BbIOMpass  OCHOBaHUA IS
KJ1accu(ukanuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJIHATh napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
OpOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJHATH M300pakeHus (GuUryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOp/AMHATaM B IIPOCTPAHCTRBE;

BBITIOJIHATH JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JO0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HaXO0XKJIEHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METObI
IpY peLlIeHUH MaTEeMaTUYECKUX 3a/1ay MMOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh TMPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEeOOpazoOBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

OPUMEHATh IIOJYYEHHBIE 3HAaHWSA Ha [PAKTUKE: CpPaBHUBaTbh W
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKH X
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh IPEACTABICHNUS 00 OCHOBHBIX A3Tamax pa3BUTHUS I'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOE pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
7 BekTopsl B mpocTpaHcTBe 12
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

01.09.2023

[TonATHs cTepeomMeTpHuu: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa H300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

05.09.2023

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

07.09.2023

[TonsiTHs: Mepecekarouecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

08.09.2023

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

12.09.2023

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

14.09.2023

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

21.09.2023

10

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnune nepecedeHms
MTOJTYy4YEHHBIX IIJIOCKOCTEN.
PackpamBanue NoCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMU

22.09.2023

11

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamnBanue nocTpoeHHBIX CEUCHHI
Pa3HbIMU LIBETaAMU

26.09.2023

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU IIBETaAMU

28.09.2023

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TUIOCKOCTEH.

29.09.2023




PackpammBanue NoCTpOEHHBIX CEYCHUN
pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

03.10.2023

15

Merto[ ciie1oB JUIsl IOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

05.10.2023

16

Merton cieoB ISl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

06.10.2023

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTESKEH M 3aITHCh I1aroB
MOCTPOCHHUS

10.10.2023

18

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIiCh I1aroB
MIOCTPOCHHUS

12.10.2023

19

[TocTpoenune ceueHnuid B mupamuie, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUS

13.10.2023

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IOCTPOEHHUS

17.10.2023

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [Togodue

19.10.2023




TPEYroJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
TJITAHUMETPUU U CTEPEOMETPUHU

20.10.2023

23

KoHnTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe€ pacnoiokeHue NpsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIx. [lapannensHble npsiMble B
MIPOCTPAHCTBE

26.10.2023

25

TeopemMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JTAHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuiebHbIX IPSIMbIX ITJIOCKOCTHIO

27.10.2023

26

[TapannensHOCTH Tpex NpsIMbIX. Teopema

0 TpEX mapasuiebHBIX NpsAMbIX. Teopema o

CKpCHIUMBAIOIIUXCA MIPAMBIX

07.11.2023

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIETBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOSKIUN

09.11.2023

28

enTpanbpHas mpoekuus. YTom ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSIMBIMU

10.11.2023




29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIOI0XEHUEM IIPSIMBIX B IIPOCTPAHCTBE

14.11.2023

30

[TonATHA: napaIeNbHOCT NPSAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTU

16.11.2023

31

I'eomerpuueckue 3a/1auy Ha BEIYMCICHHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
MapajuIebHOCTHIO MPSAMBIX U TJIOCKOCTEH
B IIPOCTPAHCTBE

17.11.2023

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajuyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

21.11.2023

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CEYCHUH Ky0a 1
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

23.11.2023

[Tapannensuble wockocTy. [Ipu3Haku
MapauieNbHOCTH JBYX IIOCKOCTEH

24.11.2023

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, Hpoxoz[;nueﬁ
4epe3 TOUKY, HC ITPUHAIJICIKALTYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

28.11.2023

36

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: O
mapaJiICJIbHOCTH MPAMBIX IMEPCCCUCHUA
IIpH NCPECCUCHUM [IBYX MapaJlJICIIbHBIX

30.11.2023




IIJIOCKOCTEHN TPEThEr

37

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOIL C
ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA

01.12.2023

38

[ToBTopenue: Teopema [udaropa na
TUIOCKOCTH

05.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

07.12.2023

CpoiicTBa Ky0a U IpsSIMOYr0JIbHOTO
napajuieJIenune1a

08.12.2023

41

Brruucnenue aimH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieenuIe1e

12.12.2023

42

[TepieHAMKYISAPHOCTD MPSIMOM U
mwrockocTH. [Tpu3Hak
MEePIEeHIUKYIIPHOCTH MPSMOU U
IJI0CKOCTH

14.12.2023

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

15.12.2023

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

19.12.2023

IInockocTtu n NEPNCHAUKYJISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

21.12.2023




46

[InockocTy U NEPIEHAUKYISPHBIE UM
IIpsIMBIE B MHOTOI'PAHHUKAX

22.12.2023

47

[lepneHuKyIsip 1 HaKJIOHHASL.

[TocTpoenue neprneHuKysipa U3 TOYKU Ha

IPSAMYIO

26.12.2023

[lepneHuKyIsip 1 HaKJIOHHASL.

[TocTpoenue neprneHuKyspa U3 TOYKU Ha

MPSAMYIO

28.12.2023

49

Teopema o TpEX nepneHANKyIIpax
(npsimast u oOpaTHast)

29.12.2023

50

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpaTHast)

09.01.2024

51

Yroa Mmexay CKperBarouuMHUCs
MPSIMBIMU

11.01.2024

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

12.01.2024

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

16.01.2024

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

18.01.2024

55

[TocTpoenue ceueHwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

19.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIocKocTu. Ilnockoctn
CUMMETPHI B MHOTOT'paHHHUKAX

23.01.2024




57

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

25.01.2024

58

[IpaBuiibHBIE MHOTOTPaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

26.01.2024

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

30.01.2024

60

CriocoObl OITyCTUTh HEPIIEHUKYISAPDI:
CUMMETpHS, CABUT TOYKHU TIO
MapajuIeIbHON PSAMOM

01.02.2024

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

02.02.2024

62

KouTponsnas pabora "B3aumHoe
pacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpancrae"

06.02.2024

63

[ToBTOpEHUE: Yroa My NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

08.02.2024

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

09.02.2024

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MKy NpsAMbIMU B MHOT'OT'PAaHHHUKAX

13.02.2024

66

JIByrpansbiii yroj. CBONCTBO JMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

15.02.2024

67

[lepneHquKynsipHBIE IIIOCKOCTH.
CBoiicTBa B3aMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

16.02.2024




68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O IPSIMOU
IIepecedeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN MIIIOCKOCTH

20.02.2024

69

[IpsimoyronbpHbIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYT OJIBHOTO
napajuiesIenunena

22.02.2024

70

Teopema 0 AuaroHanu MpsMOYroabHOTO
napajuiesIenuIes1a u CiIeCTBUE U3 Hee

27.02.2024

71

CrepeomMeTpuyeCcKUe U PUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MPSAMBIX U TIOCKOCTH

29.02.2024

72

[ToBTOpEHUE: CKpeLUBaIOLIUECs MPsMBIE,
napasJiesIbHble IOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

01.03.2024

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

05.03.2024

74

Paccrosaue oT ToOUkH J0 IINIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

07.03.2024

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

12.03.2024

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJia

14.03.2024




DneMeHTHI cheprIecKOi TeOMETPUH:

77 re0JIe3UYECKUE JINHUU Ha 3eMile 15.03.2024
78 KonTtposnsHast padota "Yrisl u

paccrosiHus" 19.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3J1eMeHTH!" 21.03.2024
80 [Inpamua. Bunel nupamua. [IpaBunpHas

nupamuaa 22.03.2024
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npu3zma 02.04.2024
80 [Ipssmoit mapainenenunen,

MPSIMOYTOJIbHBIN NapasuieNenunen, Kyo 04.04.2024
83 Brimykieie MHOTOTpaHHuKH. Teopema

Olinepa 05.04.2024

Brinykibsie MHOrOrpanHuku. Teopema
84 Ditnepa. [IpaBuiibHbBIE U TOTYNIPABUIbHBIE 09.04.2024

MHOTOI'PaHHUKHI
85 KontponbHas padora "MHuororpanHuku" 11.04.2024
6 ITonsiTue BexkTOpa Ha MIOCKOCTU U B

MPOCTPAHCTBE 12.04.2024
87 CymMma BEKTOpOB 16.04.2024
88 Pa3nocTh BekTOpOB 18.04.2024
89 [IpaBuno napamienenunena 19.04.2024
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO




23.04.2024

Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 25.04.2024
TJIOCKOCTH
92 CkarnsipHO€ MTPOU3BE/ICHUE 1 26.04.2024
93 Brrancnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPaHCTBE 27.04.2024
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 02.05.2024
95 [Ipocreiimue 3a1a49u ¢ BEKTOPaMH 1 07.05.2024
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 14.05.2024
97 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1 16.05.2024
98 O00011IeHre U cucTeEMaTU3aLMs 3HAHUN 1 17.05.2024
99 O00011IeHre U cucTeEMaTU3alMs 3HAHUN 1 21.05.2024
100 Hroropas koHTpoJIbHAs paboTa 1 23.05.2024
101 Hrtoropas koHTpoOJIbHAS paboTa 1 24.05.2024
102 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Maremaruka. ['eometpus, 11 knacc Aranacsu JI. C., 6a30Bblil 1 yri1yOJIeHHbBIN

ypoBHH AkInoHepHoe o0miectBo «M3narenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA

* Maremaruka. ['eometpus, 11 xknacc/ Mepansak A.I'., Homuposckuit I.A.,
[TomsikoB B.M..; mon penakuumeit [lononsckoro B.E., O6miecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiimonepHoe

O6IIICCTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://www.fipi.ru
http://www.ege.edu.ru
http://www.edu.ru
http://www.school.edu.ru
http://mat.1september.ru
http://mathege.ru
http://interneturok.ru
http://foxford.ru

https://uchi.ru



http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://mat.1september.ru/
http://mathege.ru/
http://interneturok.ru/
http://foxford.ru/
https://uchi.ru/

JUCT ®UKCUPOBAHWSA U3BMEHEHUI U JONNOJTHEHU B PABOUYE ITIPOI'PAMME

Harta
BHECCHUS
W3MEHEHUH,
JIOTIOJTHEHU !

Cognepxanue

CornacoBanue ¢
3aMECTUTENIEM TUPEKTOPa
(monmuck, pacmmppoBKa

MOAINCHU, JTaTa)

Iloamuce
JIM1Ia,
BHECIIIETO
3aMHuCh




COTI'JTACOBAHO
[IpoTOKOJI 3aceiaHns METOIUYECKOTO
coBeta MBOY «JIuneii Ne 13»

ot 30 aBrycra 2023 roga Nel

Anuna BnagumupoBHa Jlemunosa

COI''TACOBAHO

3amecturens aupekropa no YBP
Kapune I'epmanoBna Epemsin

31 aBrycra 2023 rona

JOKYMEHT ITOATIMCAH
SJIEKTPOHHOU MO ATTUCHIO
3amecturens aupekropa no YBP
JemunoBa AnnHa BnagumuposHa
Toxnucano: 30.08.2023r.
KBamuduunpoBaHHast IOAIHCH:
40B360942F31E16FDBEABOE18D96FA88

JOKYMEHT ITOAIIMCAH
) SJIEKTPOHHOM TTOAIMTUCHIO
3amectuTens aupekropa no YBP
Epewmsin Kapune ['epmanoBHa
Monnucano: 31.08.2023r.
KBamudunrpoBaHHast HOANHCH:
4E7BBD831EF31D995F5677F31BD2C4A0




