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[NOSACHUTEJIbBHASA 3AITMCKA
Paboyas mporpamma 1o reoMeTpus pa3padboTaHa B COOTBETCTBHH C:

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 N 273-D3 "O6 obpa3zoBanuu B Poccuiickoit
Oenepanun".

2. Ilpuxa3 Munucrepcrpa npocsemenus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECCHHH U3MEHEHUH B (ellepaibHbIil rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIapT
cpeanero o0miero o0Opa3oBaHus, YTBEPKICHHBIN MPUKa30M MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 1. Ne 413»

3. Tpuxazom MunucrepcTBa npocsemienus: Poccuiickoit @enepammu ot 09.10.2024 Ne 704
«O BHECEHNHU U3MEHEHUH B HEKOTOPHIE MPHKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu, kacaromuecs (eaepanbHbIX 00pa3oBaTeIbHBIX IPOrPAMM
HavyaJbHOTO 00IIero 0opa3oBaHus, OCHOBHOTO 00IIer0 00pa30oBaHus U CPETHETO OOIIEro
00pazoBaHUs»

4. OcHoBHOU 00pa3zoBaTenbHOU TTporpammel (nanee OOII) cpeanero obiiero 06pa3oBaHusl.

[IporpamMma 1o reoMeTpuu Ha ypOBHE CPEIHETO 00111ero 00pa30BaHUs COCTaBIEHA Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOEHHMsI MPOrpaMMbl cpefHero oobmiero odpazosanus I'OC COO,
a TaK)ke OPUEHTUPOBAHA Ha 1IeJIEBbIE IPUOPHUTETHI TyXOBHO-HPABCTBEHHOTO Pa3BUTHUS,
BOCIIUTAHMS M CONMATTU3AINH 00yJaronuxcsi, ChopMyIMpOBaHHBIE B paboUeii mporpamme
BOCTIMTAHUSL.

[IporpamMma 1o reoMeTpuu pacKpbIBaeT LEIN 00pa30BaHus, Pa3BUTHS U BOCITUTAHMUS,
00yJaroImxcsi Cpe/ICTBaMK y4eOHOTo mpeMeTa «I 'eoMeTpus» Ha YpOBHE CPETHETO 00IIEero
o0OpazoBaHwUsI.

«I"eomeTrpus» sBisercs yactbto OOIl 1 HaxoAUTCS B OCHOBHOH, (hopMHUPyEMOit
y4acTHUKaMH 00pa30BaTEeNIbHBIX OTHOIICHH, YacTu ydebHoro riaHa. KoauuecTBo yacoB mno
MpeIMETy FT€OMETPUSI COOTBETCTBYET (peiepalibHOMY yueOHOMY IUIaHy YriyOJIeHHOTO YPOBHS U
benepanbHOl paboueil mporpamMmme.

Ha usyuenne yaebHoro kypca «I'eomerpus» Ha yriayoin€HHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henento), B 11 kmacce — 102 gaca (3 yaca B Hezielio).

Ha ypoBne cpeanero o6iiero oopa3zoBanus yueOHbIE IPEAMETHI MOTYT U3y4aThCs Ha
6a30BoM WM yriayOn€HHOM ypoBHe. ba3oBblil ypOBeHb OPUEHTHPOBAH Ha
0011e00pa3oBaTeabHyI0 U 0OIIEKYIBTYPHYIO MOJITOTOBKY, a YriIyOJIEHHBIH — Ha MOATOTOBKY K
MOCJIEaYyIoEMY MPoQeccuOHATHHOMY 00pa30BaHUIO.

Lenb ocBoeHMs mporpammbl yaebHOro Kypca «I'eomeTpus» Ha yriryoaéHHOM YpOBHE —
pa3BUTHE WHAUBUAYAIBHBIX CIOCOOHOCTEHN, 00YJaIOMIMXCS IPU U3YYEHUU T€OMETPHH, KaK
COCTaBIISAOLIEH MpeMeTHON oOnacTu «MaTemaTika 1 HHPOpMaTHKay depe3 oOecredeHne
BO3MOXHOCTHU MPUOOPETEHUSI U UCIIOJIB30BaHUs OoJiee TITyO0OKUX T€OMETPUIECKUX 3HAHUN U
NeWcTBUH, cieliU(PpUUHBIX TEOMETPUH, U HEOOXOJUMBIX ISl YCHEIIHOTO Mpo(dhecCHOHATLHOTO
00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM 3aJJauaMH Kypca T€OMETPHH Ha YIiIyOJEHHOM YpPOBHE, paCIIUPSIOUIMMU
U YCUJIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paciIpeHue npeICTaBIeHUs] O TEOMETPUN KaK YaCTH MUPOBOM KyJIbTYpbI U
(bopMupoBaHHE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MHPOM;

(opMupoBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISIX, TO3BOJISIONIMX ONUCHIBATh U U3y4aTh PA3HbIC SIBICHUS



OKPYKAIOIIEro MUpa, 3HAHKUE MOHATHITHOTO ammapaTa 1mo pazaeny «CrepeoMeTpus» y4eOHOTO
Kypca T€OMETpHH;

(dhopMHpOBaHKHE YMEHHUS BIIAJICTh OCHOBHBIMU TIOHSATUSIMU O MTPOCTPAHCTBEHHBIX (DUTYpax
Y UX OCHOBHBIMU CBOWCTBaMU, 3HaHUE TeopeM, (JOpMYI U YMEHHUE UX TIPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a1a4;

(dhopMHpOBaHKE YMECHHS PACIO3HABAThH HA YEPTEkKaX, MOJICIISIX U B pEATbHOM MHUPE
MHOTOTPAaHHUKH U TeJa BPALIEHHS, KOHCTPYHPOBATH TCOMETPUUECKUE MO/ICIIH;

(dhopMHUpOBaHKE TOHUMAHHUS BO3MOXHOCTH aKCHOMATHIECKOTO ITOCTPOCHHUS
MaTeMaTHYEeCKUX TCOpHil, (popMupoBaHIE MOHUMAHHS POJIM AKCUOMATHKH ITPH IPOBEICHUN
pacCyXIEHUI;

(dhopMHUpOBaHKE YMECHHS BJIAJICTh METOJAMH JJOKA3aTEeIIbCTB U AJITOPUTMOB PEIICHHUS,
YMEHHUS UX IPUMEHSTb, TPOBOJIUTH JOKA3aTCIILHBIC PACCYKICHUS B XOJIC PEIICHHUS
CTEPEOMETPUUECKUX 3a]1a4 M 33]1a4 C MPAKTHYECKUM co/iepKaHueM, (GOpMHUPOBaHHE
MIPEACTABJICHUS O HEOOXOTUMOCTH JI0KAa3aTEIbCTB IPU 000CHOBAHUHM MaTEMaTHYECKUX
YTBEPKICHUIA U POJTU aKCHOMATHUKH B TIPOBEJICHUH JISAYKTUBHBIX PaCcCYKICHUN;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYAIBHBIX M TBOPUECKHUX CITOCOOHOCTEH
oOyJaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTH, UCCIICA0BATEILCKAX YMEHUH, KPUTHYHOCTH
MBIIIICHNS, HHTEpPeca K N3YUCHUIO T€OMETPHH;

(dhopmupoBanre (PYHKITMOHAILHOW IPAMOTHOCTH, PEJICBAHTHON Tr€OMETPUH: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPHUYECKUX IMOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B
peaNIbHBIX KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUU APYTUX YUeOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOICIIMPOBAHUS PEATTbHBIX CUTYAIIMH, UCCIIEIOBAHUS
MTOCTPOCHHBIX MOJIETICH, UHTEPIPETAI[UH MTOTYYE€HHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIepKATEIHHBIMH JUHUSIMH YaeOHOTO Kypca «['eomerpusi» B 10-11
KJaccax siBisitorces: «IIpsMblie U MIIOCKOCTH B IPOCTPAaHCTBE», «MHOTrOrpaHHuKm», «Tena
BpalleHus», «BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BIXKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHHE «YMETh ONIEPUPOBATH TOHITHIMMI,
pEJIeBaHTHBIMU F'€OMETPUU Ha YriayOsnéHHOM ypoBHE 00yuenus B 10—11 kiiaccax, OTHOCUTCS KO
BCEM COJIepKaTeIbHBIM JIHHUSIM Y4eOHOTO Kypca, a GOpMUPOBAHUE JIOTMUECKUX YMEHUI
pacnpezensercss He TOJIbKO M0 COJEPKATEIbHBIM JIUHUSAM, HO U TI0 TOJaM 00y4eHHUs.
Copep:xanue 00pa3oBaHuUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
®denepanbHOM paboueii mporpamMmbl, pacipeieEHHbIM 0 ToaM 00y4eHHsl, CTPYKTYpUPOBAHO
TakuM 00pazoM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITUAIBLHBIM BOIIPOCaM 00yJarommuecs
oOpalnaaiuch HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUUECKUMU
MOHATHAMH U HaBBIKAMU TOCJIEI0BATENBHO U MOCTYNATENbHO, C COOMIOACHUEM MPUHIIUIIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY IeOMETPUUYECKUX
MIpEJICTaBICHUI 00YJaIONINXCsl, paCIIUpPss U yriyonsis e€, 00pa3ys MpoyHble MHOXKECTBEHHbBIE
CBSI3H.

[Tepexon k U3y4EHHUIO TE€OMETPUU HA YIIYyOJIEHHOM YPOBHE MO3BOJISIET:

co37aTh ycnoBus s AuddepeHnnanuu 00ydeHusl, MOCTPOSHHs HHIUBUYATbHBIX
00pa3oBaTeNbHBIX IPOrpaMM, 00eCTIEYUTh YIITyOIEHHOE U3YUEeHUE TEOMETPUU KaK
COCTaBIISAONIEH yaeOHOTO TIpeaMeTa «MareMaTHuKay;



MOJATOTOBUTH O0YYAIOUIMXCS K MPOJIOJIKEHUIO U3yUYSHHSI MaTEMAaTUKU C Y4ETOM BbIOOpa
Oymymieit mpodeccun, odbecreunBasi MPEeMCTBEHHOCTh MEXTy 00IUM U POPeCCHOHATHHBIM
oOpa3oBaHUEM.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMble U ITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS CTepeoMeTpuu. Touka, mpsiMasi, III0CKOCTh, MpocTpaHcTBO. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacrnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEpECceKarolIuecs, napauieiabHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpenuBaronmxcs npsmMoix. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajulelbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApajuIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W Miockoctu. [lapamnenbHoe U LEHTpajbHOE
MIPOEKTHpOBaHKe, n300paxeHue Guryp. OCHOBHbIE CBONCTBA MapalIeIbHOTO POEKTUPOBAHUS.
N3o00paxkenue Guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, yIroJl
MEeXAy NpsIMBIMU B TpocTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: mapajuleNbHble IIOCKOCTH,
CBOICTBa nmapauleabHbIX IIocKocTel. [IpocTeiiiue mpocTpaHcTBeHHbIE GUTYpHI HA MIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUeHU .

[lepneHUKyISIpHOCTh NPSMOM M IJIOCKOCTH:  NEPINEHAUKYISPHBIE IPSMBIE B
MIPOCTPAHCTBE, MpsMbIE MAapajuleIbHble M TEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTHU MPSMOM U TUNIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYISAPHOMN TIOCKOCTH.
OpTtoronanbHoe MpoekTUpoBaHue. [leprneHauKynsp W HAKIOHHBIE: PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PpACCTOSIHWE OT NpPSIMOM J0 IUIOCKOCTH, NpOeKius (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: NMPU3HAK NEPIEHAUKYIIPHOCTH JIBYX IIIIOCKOCTeH. Teopema
O TPEX MEPIEHIUKYISIPAX.

VYriasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YIroJl JBYI'PaHHOrO yria. TpéxrpaHHblii M MHOrorpaHsbie yribel. CBOICTBa IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBONCTBA INIOCKHMX W JIBYITPAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHuK#u

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsmas
W HAKJIOHHAas TMpu3Mbl, OOKOBas U TOJHAs MOBEPXHOCTh MpusMbl. [lapannenenunesn,
MpsIMOYTOJIbHBIM TIapajuiesienunes] W ero cpoicrBa. Kparwailiime nytd Ha MMOBEPXHOCTHU
MHoTorpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi MTUpaMua, MpaBuiIbHAs U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM mNHpaMubl. [IpaBuibHBIE MHOTOIpaHHUKHU: IMPaBWIbHAs MpPU3Ma M IpaBUJIbHAS
MUpaMuia, MpaBuibHAs TPEYTroJIbHas MMpaMuia u MPaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOTPaHHUKAX: OKTadp, NOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, I1JI0I1a/[b OCHOBAHUH, TEOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsIMON mpu3Mbl. Ilomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU NMPaBHIBLHOU
MUpaMHJIbl, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMU/IBI.



CuMMeTpust B INPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU TPABUIIbHBIX MHOIOIPAHHUKOB.
CuMMeTpuss B MNpPaBUIbHOM MHOTOIPDAHHUKE: CHMMETpHUsS IapajljiesieluIeaa, CUMMETPHS
IIPAaBUJIBHBIX [IPU3M, CUMMETPHSI IPABWIILHON TUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, [IMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAINPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIeHCTBUA C BEKTOpPAMM: CJIOXKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOEHHE BEKTOpa Ha uncio. CBONCTBA ClI0KEHUs BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOPA Ha yucio. [loHsATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMINTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mnapamnenenunena. Teopema O pPa3jOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimoyrosibHas cucrtema KoopAuHAT B npocTpaHcTBe. KoopanHatel BekTopa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaMM TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUWIMHAPHUYECKad IOBCPXHOCTHb, KOHHYECKAsA IMOBCPXHOCTD, CCbepI/I'-IeCKaH
MMOBEPXHOCTh, 00Opa3yroIIre moBepxHocTel. Tena BpaieHus: UINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzanmaoe pacrnosioxenue chepsl U MIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe.
N300pakenue Te BpalieHus Ha TWIOCKoCTH. Pa3BépTka nnimHapa u koHyca. Cummerpust chepsl
U m1apa.

O6béM. OcHOBHBIE CcBOWCTBA 00BEMOB Tei. Teopema 00 00BEME MNPSIMOYTrOIHLHOTO
napajuiefienunena u cienctBus u3 He€. OObEM MpsMOM M HAKJIOHHOM MPU3MBI, LUJIUHIPA,
nupamMuabl 1 kKonyca. O6bEM 11apa 1 MapoBOro CerMeHTa.

KoMOunanuu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BHucaHHas B IWJIMHID,
omnucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl I0CKOCThIO. [IoHsATHE MHOTOIpaHHKKA, OMIUCAHHOTO OKOJIO cepbl, cPephl, BIUCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpallCHUSI.

[Tnomanas MOBEpXHOCTH IMJIMHIApPA, KOHYca, Iuiomans chepsl u e€ yacreir. [logobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOAOOHBIX  UTYP.
[IpeoOpazoBanue mnomobus, romoterus. PemieHue 3amady Ha IUIOCKOCTH C HCIHOJB30BaHHEM
CTepEOMETPUYECKUX METOJIOB.

[locTpoeHne cedeHUd MHOTOTPAHHUKOB M TEN BpalICHHs: CEYCHUS IHIMHIpA
(mapannenbHO M TEPIEHIUKYISPHO OCH), CEYeHUs KOHyca (mapasulelibHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpIINHY), CEUCHHs IIapa, METOJIbI MOCTPOCHHS CEYSHHI: METOJ CJeJOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEeKYILEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B pocTtpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOe yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyronbHas cucTemMa KOOpPAHWHAT B TIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pElIeHUH TEOMETPUUECKUX 3a/1a4.

JABHKEeHHS B IPOCTPAHCTBE

JIBuxkenus: mpoctpancTBa. OtoOpakeHus. JIBwkeHus W paBeHCTBO Quryp. OOmue
CBOMCTBa JABW)KEHUN. BHIbI ABWKEHUN: MapalieNbHBIA MEpPeHOC, LEHTpajdbHas CUMMETpUs,



3epKajbHasi CHMMETPHSI, TOBOPOT BOKpYT mpsiMoii. IIpeoOpazoBanus monoous. [Ipsmas u chepa
Diinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaloImerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYpP, SBICHUM, MPOLEAYp TPakKJaHCKOro oOIecTsa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) naTpuoTHYecKOe BOCIUTAHNE:

c(OpMUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKOW MATEMaTUYECKOW IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE  JyXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Hapojaa, CPOPMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEJACHUS, CBI3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH>KEHUM HAyKH M JESATENbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IMOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCKOEe BOCIIMTAHME:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMaTHYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro ooOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(bu3znyecKoe COBEPIICHCTBOBAHKUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON JAEATEIHHOCTHIO;

6) TpynoBoe BocnnuTaHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAKTUYECKHX 33J1a4 MaTEMaTUYeCKOW HallpaBJIE€HHOCTH;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

chOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOM U COLUAIBHOW Cpelbl, OCO3HAHHUE
rJ100aTFHOTO XapaKTepa IKOJOTUYECKUX MPOOIIeM, OpUEHTAIUS Ha TPUMEHEHUE MaTEMaTUYECKIX
3HAHMI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Kalolel cpe/ibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;



8) HeHHOCTH HAYYHOr0 MO3HAHMUS:

cOPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA U OOIIECTBEHHOW MPAKTHKH, MOHMMAHUE MATEMaTUYCCKOW HAYKH Kak CQepbl
YeIIOBEYCCKOM JIEATEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIS PA3BUTHSI IMBHIU3AIINH,
OBJIQJICHUE S3BIKOM MAaTEMATUKH U MAaTEeMAaTHICCKOU KYIbTYPOH KaK CPEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO M UCCIICIOBATEIBCKYIO JICITEILHOCTh WHANBUIYATHLHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornyeckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHMH MEeXAy TMOHATUAMHU, (QOPMYJIUPOBATHh ONPEIENEHUs MOHSITHUH,
YCTaHABIUBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS [UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOpa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6H.[I/Ie, YCIIOBHEIC,

BBIABJIATE MAaTECMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPCUUA B @aKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBCPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNlaTh BBIBOJBI C HCIOJIb30BAHHWEM 3aKOHOB JIOTMKH, ACTYKTHMBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAIMIO, TPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI,

BBIOMpATH CIIOCO0 perieHns yuyeOHol 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOSMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (JOPMYIUPOBATH
BOMPOCHL, (PUKCHpYIOIIKE MPOTUBOpEUYHE, MNpobIeMy, yCTaHABIMBATH HCKOMOE U JIAaHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINI0, MHEHHE,

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00BbEKTaMU, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIeI0OBaHUs, OIIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH JIeUIIUTHI UHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelieHus 3a1a4uu;



BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATb,
CHCTEMAaTH3UpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPECTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPECTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduuecKy;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JeliCTBUSA

Oo0menmne:

BOCIIPpUHUMATb U q)OpMYJ'II/II)OBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LEISIMU
O6HICHI/I$[, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IMHMCBbMCHHBIX
TEKCTaXx, JaBaTh MMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘-IGHHI:IfI PE3YJIbTAT,

B XoJie OOCYXKIEHMs 3a7aBaTh BOINPOCHI MO CYLIECTBY O0OCYXJaeMOil TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IMOUCK PCHICHHA, COMOCTABJIATH CBOH
CYXKACHHUA C CYKIACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6Hapy)KI/IBaTB pasiinuue U CXO0ACTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOopMyTUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

OpEeACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICIAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBHICTYIUIEHHS C YUETOM 3aa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJUTOpUH.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE TeliCTBHS

Camoopranuszanms:

COCTaBIIAATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaZIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIUTEIBHBIX MPOLECCOB, MX pe3yabTaTOB, BJIAJETh CIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJISl IpOIlecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a/1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAWJACHHBIX OIIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIeNId U YCIOBUSM, OOBSCHATH MPUYHHBI TOCTIKEHUS
WIM HEJOCTI)KEHUS Ppe3yJlbTaTOB JESATENbHOCTH, HAXOJIUTh OINMOKY, J1aBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYAIbHOU pabOThl TpU
pelieHnd y4eOHBIX 3a/ay, MPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpPraHMU3aII0 COBMECTHOW paboThl, pacmpeneniaTh BUAbl paboT, AOroBapuUBaThCS, 0OCYKIATh
MIPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B T'PYMNNOBBIX (GopMax paboThl (00CyXIeHus, 0OMEH MHEHUMN, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITIOTHITH CBOIO YaCTh paOOTHI U KOOPJAUHUPOBATH CBOU JCUCTBHS C APYTUMU



YjieHaMM KOMAaH[bl, OIICHWBATh KAauyeCTBO CBOETO BKJIaZa B OOLIMI HPOAYKT MO KPUTEPHSIM,

chOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiaacca oOyyaromuiicss HAQy4uTCs:

cBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU TOHSTHUSMHU CTEPEOMETPUH TIPU PEIICHUH 33/1a4
MIPOBEICHUU MaTEMAaTUYECKUX PACCYKICHHIA;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM U  CIIEACTBUS W3 HHUX TMPH PEHICHUU
TeOMETPUYECKUX 33]1ad;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MIPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MTPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH, CBS3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMOM U MJIOCKOCTHIO;

cBOOOJTHO OTIEPHPOBATH TIOHSATHIMH, CBI3aHHBIMH C MHOTOTpaHHHKAMU;

cBOOOJTHO pacIo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHUKOB (TpH3Ma, MUpaMUJa,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJIaccu(UIMPOBATh MHOTOTPAHHUKH, BEIOWPAst OCHOBAHHUS TS KacCU(DUKAITHH;
CBOOOJTHO OTIEPUPOBATH IOHATHUSMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH MApaJUIeIbHOE, IEHTPAILHOE U OPTOTOHAILHOE MMPOSKTUpOBaHKEe (Guryp Ha
TUIOCKOCTD, BBITIONHSATH N300pakeHus PUTYp Ha IIOCKOCTH;

CTPOHTH CEYCHUSI MHOTOT'PAaHHUKOB Pa3IMYHBIMHA METOJAMH, BBHIMOJHATH (BBIHOCHBIC)
TJIOCKHE YEPTEIKU U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOMIATM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpH3Ma, MHPaMHUAA),
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT,

CBOOOJTHO ONEpUPOBATh TOHATHSIMH: CHMMETPHs B MPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHU (DUTYPHI;

CBOOOJTHO OTEPUPOBATH MOHATUSMH, COOTBETCTBYIONIMMH BEKTOpaM M KOOpAWHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HAJl BEKTOPaMH,

pemaTh 3aJa4d Ha J0Ka3aTeJIbCTBO MAaTEMATUYEeCKUX OTHOIICHUH W HAaXOXJICHHUE
TFCOMETPUYCCKUX  BEIMYUH, TPUMEHSS M3BECTHBIC METOABI TPH  PEUICHUU
MaTEeMaTUYECKUX 3a]1a4 TIOBBIIIIEHHOTO ¥ BRICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTH MPOCTCHIITNE MTPOTPAMMHBIE CPEJCTBA U JICKTPOHHO-KOMMYHUKAIUOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

W3BJIEKATh, MPEOOPA30BBIBATH U HHTEPIPETUPOBATH HH(HOPMAITUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, MpeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

MIPUMEHSTH MOJIyYeHHbIE 3HAHUSI Ha TIPAKTUKE: CPAaBHUBAThH M aHAJIM3UPOBAThH peajbHbIe
CUTyallud, TMPUMEHATh W3yYCHHbIE TIOHATHUS B TMPOIECCe TMOUCKA pEeUIeHU
MaTeMaTH4ecKu CHOPMYTUPOBAHHON MPOOIEMbI, MOJACTUPOBATh PEAbHBIE CUTYAIlUU
Ha S3bIKE TEOMETPUH, HCCIEeNOBaTh IOCTPOEHHBIE MOJETH C MHCIOJIb30BaHUEM



r€OMETPUUECKUX OHITUI U TEOPEM, allapara ajreOpbl, perarb IpakKTUYECKUE 3a]1auH,
CBSI3aHHbIE C HAXOKJECHUEM F€OMETPUUECKUX BEJINYMH;

UMETb MPECTABICHUS 00 OCHOBHBIX 3TAIaX Pa3BUTUS T€OMETPUU KaK COCTABHOM YacTh
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HAQy4UTCs:

cBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C HWJIMHAPUIECKON, KOHHUECKOW U
cepruIecKoil MOBEPXHOCTIIMH, OOBACHATH CIIOCOOBI TTOTyYCHHUS,

OTIEPHPOBATH TOHSATHIMHU, CBSI3aHHBIMHU C TeJlaMH BpAILECHHS: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaleHus (HWINHIpP, KOHYC, cdepa U 1map) U OOBSICHATh CIIOCOOBI
MIOJTyIEHUS TEJl BPALICHUS;

KJIacCU(DHUITMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPHI U TIIOCKOCTH;

BBIUMCIIATH BEIWYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB WM TENI BpalIeHHSA, OOBEMBI U
TUTOIIAM TTOBEPXHOCTE MHOTOTPAaHHHMKOB M TE€J BPAIEHHs, T€OMETPHUECKUX Tell C
MpUMEHEeHUEM (POopMYIT;

CcBOOOJTHO OTIEpUPOBATH MOHSTHSMH, CBSI3aHHBIMH ¢ KOMOWHAIMSIMHA TEJI BpPAICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BIMCaHHAss B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOIICHHSI MEXKIY IUIONIAIIMHU TIOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX
TEI,

n300pakaTh H3ydaeMble (UTYPBI, BBHITIOJHSITH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3
PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS TeJ
BpaIllCHHUS;

W3BJIEKAaTh, MHTEPIPETUPOBATH U MTPE0OPa30BhIBATH MH(GOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUecKUX QUrypax, npeacTaBIeHHYIO Ha YePTEKaX U PUCYHKAX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMU HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOP/IMHAT;

pelath TeoMEeTpUYEeCKHEe 3a/ayd Ha BBIYHMCICHHE YIJIOB MEXAYy MpSIMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO A MPH PEIICHHH;

CBOOOHO ONIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHUM;

BBITIOJIHATh M300paKeHHs] MHOTOTPAHHUKOB U TEJI BpalleHHs MPU MapauieIbHOM
nepeHoce, NEeHTPaIbHONH CUMMETPUH, 3epKaIbHOW CUMMETPHUH, NMPU MOBOPOTE BOKPYT
npsIMOii, MpeoOpa3oBaHus MOA0OUS;

CTPOMTH CEUEHHsI MHOTOI'PAaHHUKOB U T€J BpaIllEHHs: CeYEeHUs IMIMHpA (TTapauieIbHO
U TIEpIEeHIUKYIISIPHO OCH), CEYeHUs KOHYyca (TMapajuleIbHble OCHOBAHUIO U IPOXOSIINE
yepe3 BEpUIMHY), CeUCHUS 11apa;

UCIOJb30BaTh METOJbl MOCTPOCHUS CEYEHMH: METOJ CIIeJ0B, METOJ| BHYTPEHHEro
MIPOEKTUPOBAHUS, METO/I TIEpEHOCa CEKYILEH MITOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKACHUS;



MPUMEHATh TeoMEeTpUYecKue (akThl Ui peIIeHUs CTEPEOMETPUYECKHX 3ajad,
IIPENIIOIATAIOIINX HECKOJIBKO 1IAaroB PEIICHUs, €CJIM YCIOBUS NPUMEHEHUS 3a/1aHbl B
SIBHOW U HEsIBHOU (hopMme;

pelmary 3aJa4d Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHWMM M HaxOXKICHHE
TCOMETPHUUCCKUX BCINYHH,

IMPHUMCHATH IPOrpaMMHBIC CPECACTBA U DJICKTPOHHO-KOMMYHHKAIITMOHHBIC CUCTCMBI ITPpU
pELIEHUH CTEPEOMETPUYECKUX 33/1aY;

NPUMCHATL IIOJYUCHHBIC 3HAaHWA Ha MPAKTHKC: CpaBHUBATb, aHAJIU3UPOBATL U
OLCHUBATb PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOIiCTBa
B Ipollecce MOMCKAa pEIIeHUs MaTeMaTH4ecKu CGOpMYIUPOBAHHON NPOOIEMBI,
MOJCIUPOBATE PCAJIBHBIC CUTyallU Ha A3BIKC IT'COMCTPUHU, UCCIICAOBATE TOCTPOCHHBLIC
MOJIENI C HCIIOJIb30BAHMEM T€OMETPUUYECKUX MOHITUM M TEopeM, ammapara ajireopsl,
peliaTh MPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXOXKACHUEM I'COMETPUICCKUX BEJINYHH,
HUMCTh NPCACTABIICHUSA 00 OCHOBHBIX dTamax Pa3sBUTUA TCOMETPHUHN KaK COCTaBHOM YacTH
(yH1aMeHTa pa3BUTHS TEXHOJIOTUIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHmue
Konrpoas (undposbie)
n/ | pa3iesioB H TeM Bce IpakTuuec
HbIE o0pa3oBaTejibHbIE
n NMPOrpaMmblI ro KHe padoThl
padoTbI PeECYpPChI
1 BBenenue B 23 1 1 https://resh.edu.ru/subject/
CTEPEOMETPHIO 17/10/
Bsaunmuoe https://resh.edu.ru/subject/
) pacroyoxeHne 6 1 3 17/10/
IpsAMBIX B
MIPOCTPAHCTBE
[MapannenbHOCTD https://resh.edu.ru/subject/
3 IPSMBIX U ) 8 3 17/10/
TJIOCKOCTEH B
MPOCTPAHCTBE
[MeprieH MK YIIAPH https://resh.edu.ru/subject/
4 0CTh HpSIMIzIX " o5 12 17/10/
IJIOCKOCTEH B
MIPOCTPAHCTBE
5 Vsl u 16 1 7 https://resh.edu.ru/subject/
paccTOSTHHS 17/10/
https://resh.edu.ru/subject/
6 MHororpaHHuKH 7 1 3 17/10/
Bekrtopsl B https://resh.edu.ru/subject/
7 12 5
MIPOCTPAHCTBE 17/10/
IToBTOpEHHUE, https://resh.edu.ru/subject/
g 0000111IeHNE 1 5 ) 1 17/10/
CUCTeMaTH3aIHs
3HAHUM
OBILEE
KOJIMYECTBO
YACOB IIO 102 6 45
I[MTPOTPAMME
11 KUIIACC

KoanuyecTBO 4acoB




Ne | HaumeHoBaH DJIEeKTPOHHbIE
n/ | ue pa3ieyoB Bcer | Kontpoubn | Ilpaktuueck  (uudposbie)
n U TeM 0 ble padoThI ne padboTsbl o0pa3oBaTe/bHbIC
NPorpamMmbl pecypcsl
AHaTUTHYECK https://resh.edu.ru/subject/1
1 15 1 5
asi FTeOMETpHUs 7110/
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MPOBEPSAAEMBIE TPEBOBAHMSA K PE3YJBTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI




10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

7

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET 0 061]161"0 06pa30BaHI/IH

I'eomerpus

7.1

OHGpHpOBaTI) IOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
F€OMETPHUUYECKUX 3a]1a4

7.3

OnepupoBaTh MOHATUSMHU: NAPAJUIETBHOCTh W NEPIEHIUKYISIPHOCTH
MPSIMBIX U INIOCKOCTEN

7.4

Knaccugumnuposars B3aMMHOE paclojOKEHUE NMPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJ, TpaHU JBYIPAaHHOTO yIJa,
peOpo IBYrpaHHOTO YIiia, JUHEWHBIH yroJl IBYrpaHHOTO yIiia, rpagycHas
Mepa ABYIPaHHOTO yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOTI'OI'PAaHHUK, BBIHYKHI)Iﬁ n HeBBIHYI(J'II)II\/II
MHOT'OI'paHHHUK, 3JIEMCHTBI MHOTOT'PaHHHKA, HpaBI/IHBHI)Iﬁ MHOTI'OTI'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BHBI MHOTOTPAaHHHMKOB (TIHMpammuja, MpU3Ma,
MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)

7.8

KnaccupumupoBaTh ~ MHOTOTpaHHHWKH, BBIOMpass ~ OCHOBAaHUS  JUIS
kinaccuukamuy  (BBITYKJIBIE M HEBBINYKJIbIE  MHOTOTPAaHHHKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TIpSMBIE W  HAaKIOHHBIC IPHU3MBI,
TapajuIeJIeTUIIC b )

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKymas IIJIOCKOCTD, CCUCHUC
MHOTI'OI'paHHUKOB

7.10

OOBACHATE IIPpUHOUIIBL IMOCTPOCHUMA ceueHHI MHOT'OI'PaHHHKOB,
HCII0JIB3Ys METOJ CIIEA0B

7.11

Ctpouthb ceyeHHS] MHOTOIPAHHHUKOB METOJIOM CJENIOB, BBIMOIHSITD
(BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarte 3a7aun Ha HAXOXJICHUC TCOMCTPUYCCKUX BCIMYHH IIO o6pa3uaM
wWin aJropurtMaM, INPHUMCHAA H3BCCTHBIC AHAJIMTHUYCCKUC MCTOAbI IIpHU
PCHICHHH CTAHJAPTHBIX MATCMATHYCCKHUX 3ada4 Ha  BbIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH IO HpﬂMOfI, OT TOYKHOO
TIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA MMPAMBIMHA

7.13

Pemate 3agaun Ha HaXO0XKIEHUE TCOMECTPUUCCKUX BCIIMYUH IIO o6pa3uaM
WM aJiroputMam, MNPpUMCEHAS U3BCCTHBIC aAHAJTIUTHYCCKUC MCETOJbI IIpU
pCeHICHUU CTAHAAPTHBIX MATCMATUUYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBAOIIUMUCA TPAMBIMU, MCKIY HpHMOﬁ 1 TIJIOCKOCTBIO,
MCXKAY IIIOCKOCTSAMMU, ABYI'PAHHBIX YI'JIOB




Beruncnarte 00bEMBI M IUIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHueM (HOPMYJ, BEIYHCIISATH COOTHOIICHUS

714 MEXY IUIOLIAISIMU MOBEPXHOCTEH, o0BéMamMu MOJ00OHBIX
MHOTOT'PaHHUKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETPHsS B HPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH WHEOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTeKax U pUcyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a7a4, MPEANOJIaraloliuX HECKOJbKO IIaroB pEUICHHS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM opme
718 [IpuMeHATH mpoCTEHMIIME IPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHU CTEPEOMETPHUECKUX 3a7a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHUECKUX 3aKOHOMEPHOCTEH B TPUpOJE H
' KU3HU, PACIIO3HABAThH NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOTyYeHHBIC 3HAHUS HA MMPAKTHKE: aHAIN3UPOBAThH PEabHbIC
CUTYaIlU! ¥ TIPUMEHSTh H3y4eHHBIC TIOHSATHS B ITPOIIECCE MTOUCKA PEIICHHS
MaTeMaTU4eCKh  CHOPMYIMPOBAHHOW  TPOOIEMBI,  MOJECITUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, WCCICNIO0BATh MOCTPOCHHBIS
MOJIEJU C UCIOJIb30BAHNEM F€OMETPUUECKHX MOHATHI U TeOpeM, arrmapara
anreOppl, pelmaTh MPAKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXJACHHUEM
reOMETPUUECKUX BEIMYMH
11 KUIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATUSMU: IMIMHIPUYECKAsE TOBEPXHOCTh, 0Opa3yroue
6.1 WIMHIPUYECKON TMOBEPXHOCTH, LMIUHAP, KOHUYECKAs MOBEPXHOCTb,
' oOpa3ymIinue KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 Knaccuduimposats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OmnepupoBaTh MOHATUSMH: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOW CIJIOHM, OCHOBAaHME IAPOBOTO CJIOS, BBICOTA

LIAPOBOTO CJIOS, IIAPOBOM CEKTOP




6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
OTMCaHHBIN 0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOT'PaHHHUK WM TEJIO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMICHUS MEX Y TUTONIAISIMH TIOBEPXHOCTEH B 00bEMaMHU
MOJOOHBIX TEN

6.9

N3o0paxxars m3ydaembie (GUTYPHI OT PYKH UM C NPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHS Tel
BpallleHUS

6.11

W3Bnekarb, WMHTEpHpETHpPOBaTh U IPeoOpa3oBbIBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UIypax, MpeACTaBICHHYIO Ha
YepTe)kax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoararoliuX HECKOJbKO NIaroB pEIICHMs, €CIN YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEHWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOmazmaror

6.15

[IpumeHsTh MpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMM: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MeEXAYy BEKTOpaMH, CKalspHOE€ IPOM3BEIECHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB M IMPOU3BCACHHUE BCKTOpAa HA 4YHCIO, YIolJl
MECXKAY BEKTOpPaMH, CKaJIAPHOC IMPOU3BCIACHUC, paCKIaAbIBATh BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYICCKUC 3a/[a4M Ha IPUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha O0Ka3aTeabCTBO MAaTEMAaTHYCCKHX OTHOIICHUHA |
HaXO0XKIACHUEC I'COMCTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peUICHNA CTaHAAPTHBIX
MATEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfII.HPIC NporpaMMHBIC CPEACTBA W  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1a4

6.22

HpI/IBO,Z[I/ITL MMpUMEPbI MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ B MMpUpPOJAC U
JKU3HU, paCllO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC




[TpuMeHsTh MOTyYCHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATH PEATbHBIC
CUTYaIlMU U IPUMEHSTh N3yYCHHBIC MIOHSATHUS B IIPOIECCE MOUCKA PEIICHUS
MaTreMaTH4eCKu  COPMYITHPOBAHHOW  MPOOJIEMBI,  MOJIEIHPOBATH
6.23 peanbHble CUTYallMHd Ha S3bIKE T'€OMETPHH, HCCIENI0BATh MOCTPOCHHBIE
MOJIETIH C UCTIOJIb30BAHUEM IT'€OMETPHUYCSCKUX TIOHIATHI U TEOPEM, arlrapara
anreOphl, pemaTh MPAKTUYCCKUE 3aJla4d, CBS3aHHBIC C HAXOXICHHEM

TCOMETPHUUCCKUX BCININH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUN
U CJEJCTBUS U3 HUX

7.2

B3auMHOE  pacmonokeHue INpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIINecs,
napajuiefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTs HpSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: TMapaliejbHble MpsSMbIE B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MNPSIMBIX, MapPaJJICIbHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMHM, YIrOJ MEXKIY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: MapajljielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
mwiockoctei. [Ipocreiinme mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure, IoCTpOeHUe CeUeHHM

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUIOCKOCTH: TCPICHIAUKYIIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsAMbIE MapauIebHbIE U MEPIECHINKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TIIOCKOCTH, TEOPEMA O MPAMOUN NEPIEHIUKYIIPHOU
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TJIOCKOCTHIO, IByrpaHHbIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenankymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJI0CKOCTH, MPOEKIHs (PUrypsl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTbD MJI0CKOCTEN: MPU3HAK NEPIICHIUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBINYKJIbIE H
HEBBINYKJIblE MHOTOIPAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrombHas
mpu3Ma, TpaHU U OCHOBAHUS IPU3MBI, MpsiMas M HAKJIOHHAas MPHU3MBbI, OOKOBas U
TMOJIHAs IOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsMoyrojabHbIN Napasienaenumne
u ero cpoiictBa. [Iupamuaa: N-yronbHas nupaMua, TpaHd U OCHOBAHUE MMUPAMUIBI,
OOKOBas W MOJHAsA MOBEPXHOCTh MUPAMUbI, NMPABWIIbHAS U yCeu€HHas MUpaMuia.
DOneMeHTbl Opu3Mbl W TUpaMuibl. [IpaBUibHBIE MHOTOTPAaHHUKHU: TOHSITHE
MPaBWJIBHOTO MHOTOTPaHHHMKA, NpaBWIbHAs NOpU3Ma M TMpaBUIbHAS NHPaMUJA,
MpaBWJIbHAS TPEYroJibHAsA MUpaMua U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
0 TMPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJEKa’dap U uxocadapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTECIIBHO TOYKH, HpHMOﬁ, IIITOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapaiejicnuIeaax, IMpaBHUJIBHBIX
MHOT'OIpaHHUKaAX

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH IMOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsAMON pu3MbL. [Lmomans 60KoBOH
IIOBEPXHOCTH M IIOBEPXHOCTH IPABUIBHOM IUPaMubl, TeOpeMa O ILIOLAIu
yceu€HHo# nupamupl. [Torstue 06 00béMe. O0BEM nmUpaMubl, IPU3MBI

1.7

[TooOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MY TUIOINAISIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEpXHOCTb, 00pa3yrolne MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHAp: oCHOBaHUS W OOKOBasi MMOBEPXHOCTb,
o0Opasyroias 1 0Ch, TJIONIAAs OOKOBOW U MOJTHON MTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroNIMe KOHHMYECKOW TIOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: oCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUTOII[aIh OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromnime
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMmeTp, oAb MoBepxHocTu chepsl. Banmuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N300paxkeHnue Ten BpaleHUs Ha MI0CKOCTH. Pa3BépTka HUIMHIpa U KOHYca

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsatue 06 oO6bEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u cieActBus u3 He€. OO0bEM IMIMHIApA,
koHyca. O0béM mapa u rionaab chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY  IUIOMIAASIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuennst muiuHApa (TapaieIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MIPOXOJIlee Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBCE. CnoskeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa YUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajuiCiaCiumIcaa. Pemenue 3aJa4d, CBA3aHHBIX C
NPUMCHCHUEM IIpAaBUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B HPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPpOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPHU PCIICHUU I'COMCTPUICCKHUX 3alaY




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne Meromamu 10Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoMa, Teopema, CIIEJCTBHE, CBOMCTBO, MPH3HAK, I0KA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U IPOTUBOMOJIOKHOE YTBEPXKACHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPpHOPUMEPLI, HCIIOJIBE30BaTb MCTOJ MaTeMaTHYeCKOU WHAYKIHWH,
MIpPOBOAWTE  AOKA3aTCJIbHBIC PACCYXIACHUA TIIPU PCIOCHHUM  3ajady,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIbHOCTH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHOXCCTBaAaMH; YMCHHE HCIIOJIb30BATh TeopeTI/IKO-MHO)KeCTBeHHBIfl
arrmapar Ajd OImruCaHus PCajIbHBIX IMPOUCCCOB U SIBIICHUH U IIpu peIICHUN
3aja4, B TOM YHCJIE€ U3 JAPYruX Yy4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl Pa3INIHBIMH
crioco0aMu; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3314

YMeHue onepupoBaTh MOHATUSAMM: HaTypajdbHOE YMCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIEJbIM NOKa3aTeiaeM, KOPeHb HaTypallbHOW CTENEHHU, CTEIEHb
C palMOHAIbHBIM  IIOKa3aTeJleM, CTEeNEeHb C  JIeHCTBUTENbHBIM
nokasarenaeM, JIOrapugM Uucia, CHHYC, KOCHHYC U  TaHI€HC
IPOM3BOJILHOIO YMCJA, OCTATOK [0 MOMYJI0, PallMOHAIBHOE YHCIIO,
UppallMOHAIBHOE  YHUCJIO,  MHOXKECTBA  HATypalbHbIX,  LEJbIX,
pallMOHANbHBIX, JACHCTBUTEIbHBIX YHCEN; YMEHHE HCIOJb30BaTh
IPU3HAKU JETUMOCTH, HaUMEHBIIUI OOIMIl nenuTens U HauMEHbLIee
oO1iee kpaTHOe, aIrOpuT™ EBKIIMa npu perieHny 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMU ~ MO3UIMOHHBIMM ~ CHUCTEMaMH  CUMCJIEHHS; yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENEHsAMHU U Jiorapudmamu, npeoOpa3oBaHus IPOOHO-PALMOHAIBHBIX
BBIPQ)KEHUI; yMEHHE OINEepUpOBATh MOHATHSAMM: MOCIEIOBATEIbHOCTD,
apupmeTHyecKasi Iporpeccus, reoMeTpuueckas porpeccus, 6eCKOHEYHO
yObIBarol[asi ~ reoMeTpuyYecKas  Mporpeccus; yMEHUEe  3ajJaBaTb
HOCJIeI0BATENbHOCTH, B TOM YHCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POpMYIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE UYHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb M apryMEHT KOMIIJIEKCHOTO YHucia, opma
3aMMCH KOMITJIEKCHBIX 4HceN (reoMeTpruecKasi, TPUrOHOMETpHUECKas 1
anreOpandeckas); yMeTb IMPOU3BOAUTH apupMeTHyeckue IEUCTBUS C
KOMIUIEKCHBIMU ~ YHMCIIaMH; TPUBOJUTH MPUMEPHl  UCIOJIb30BaHUS




KOMIUIEKCHBIX YHCEJN; ONEepUPOBATh MOHATUAMU: MaTpuia 2x2 u 3X3,
OTIPEIENINTEND MATPULIbl, TEOMETPUUECKUM CMBICI ONPEIEIUTENS

YMenue ONCpUpPOBATh MOHATUAMU: PALUOHAIBHBIC, UPPALUOHAIBHBIC,
MoKa3aTeNbHbIe, CTETEHHbIE, JoTapu(MuIeckue, TPUTOHOMETPHUECKHE
YpaBHCHHA W HCPABCHCTBA, HX CHCTEMbI, YMCHHC OIICPUPOBATH
HOHATUSMH: TOXIECTBO, TOXIACCTBEHHOE NMpeoOpa3oBaHHe, YpaBHEHHE,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PABHOCHUJIILHOCTbH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YyMEHHE peuiaTb YypaBHEHMS,
HCPAaBCHCTBA W CHCTCMbI C IMOMOIIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHA, HCEPABCHCTBA MW CHCTCMbI C TMMapaMCTPOM; IIPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CUCTEMbBI IJId PCHICHUA MATCMATUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
MEPUOJUYHOCTh (PYHKLUHU, OTPAaHUYEHHOCTh (DYHKIHUH, MOHOTOHHOCTh
(GbyHKIMH, 3KCTpeMyM (PYHKIIMHU, HauOoJblllee 1 HaMMEHbIIee 3HAaYeHUS
(GYHKIIMM Ha TPOMEXYTKE, HENpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TTepBasi ¥ BTOpas Npou3BOAHAsA (DYHKIIUH, TE€OMETPUYECKUN U
(¢u3nueckuif CMBICIT TMPOU3BOJHOM, MepBOOOpa3Has, ONpenenEéHHbIN
WHTErpaji; yMEHHE HaXOAWTh aCUMIITOTHI rpaduka (QyHKIHUU; yMEHHE
BBIUUCIIATH IMPOU3BOJAHBIE CYMMBI, IPOM3BEICHMS, YaCTHOIO H
KOMIO3MLUU (QYHKIMM, HAXOAUTh YpaBHEHHE KacaTeIbHOW K IpauKy
(GyHKLIMYU; yMEHHE HaXOAWUTh MPOU3BOIHBIE IEMEHTAPHBIX (DYHKILUI;
YMEHHUE HCII0JIb30BaTh IPOU3BOJHYIO JUIl HUCCIENOBAaHUSA (QYHKIUI,
HaxXOJuTh HAWOOJbIINE M HAMMEHBIINE 3HAuY€HUs (QYHKIHM; CTPOUTH
rpaMKd MHOTOWIEHOB C HUCIHOJIB30BAHUEM allapara MaTeMaTH4eCKOro
aHalu3a; NPUMEHATh IPOM3BOJHYIO [UIl HAXOXAEHUS HAWIydIlero
peleHusl B NMPUKIAJHBIX, B TOM YHUCIE COLMATbHO-3KOHOMUYECKUX U
¢bu3nyeckux 3a1a4ax; HAXOIUTh IJIOLIAU U 00BEMBI (PUTYp C TOMOILBIO
UHTErpajia; MpUBOAUTH IPUMEPbl MaTeMaTHUYECKOIO MOJEIUPOBAHUS C
HOMOILBIO I (depeHnanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh MNOHATHsIMH: rpaduk (yHKIUM, oOpaTHas
GyHKIUSA, KOMIO3UIMs (DYHKIMW, JIMHEHHAs (YHKIWS, KBajpaTHYHAs
byHKIHS, panoHanbHas byHKIMS, CTEIIEHHAS byHKIHs,
TPUTOHOMETPUYECKHE  (YHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHUE
GyHKIMU, TIOKa3aTelbHas W Jorapugmuyeckas QYHKIUH, YMCHHE
CTpOUTH TpaUKH H3y4eHHBIX (DYHKIUN, BBIMOIHATH MPeoOpa3oBaHUs
rpadukoB GYHKINN, UCTIOIB30BATh IPaUKH 71 U3yUEHUS MTPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELICHUH 3aJa4 U3 IPYTHX Y4eOHBIX MPEIMETOB H
3a/1a4 U3 pearbHOU JKU3HH, BhIpaxaTh (GOpMylaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; UCTIOIH30BaTh CBOMCTBA U rpauKu QYHKIUH IS pelIeHU s
ypaBHEHUH, HEPaBEHCTB W 3aqad C MapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOU TUIOCKOCTA MHO>KECTBA PEIICHH ypaBHEHUH, HEPABEHCTB
U UX CUCTEM




VYMeHue pemiarb TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLCHTHI, JOJM U YacTH, Ha JBWXKEHUE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 331a4i U3 00JIacTU yIpaBJIeHUsI JINYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTAaBJIATH BBIPAKCHHS, YPAaBHEHHs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCJIOBMIO 3aJa4H, MCCIENOBATH IIOIYYCHHOE DPEIICHUE U
OIICHUBATh IIPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBATh
peanbHbIE CUTyallud Ha S3BIKE MATEMAaTUKH; COCTABISATH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBbI II0 YCIOBHUIO 33J1a4H,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHMEM alllapara
anredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apumeTndeckoe, MeIMana,
HauOoJIbIlIee Y HAMMEHBIIIEE 3HAYCHH S, pa3Max, IUCIIEPCHsl, CTAaHAAPTHOE
OTKJIOHEHUE YMCIIOBOTO Habopa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH
“H(pOpMAIIUIO, TPEACTABICHHYIO B TA0IHUIAX, HA TUarpaMmax, rpaduxax,
OTPaKAOIIYIO CBOMCTBA peabHBIX MPOIIECCOB U SIBJICHUH; IPEICTABIIATH
MHPOpMAIIUIO C TIOMOMIbIO TaOMHWI] W JUarpaMM; HCCJIEA0BATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TpadruecKux
METO/IOB Y AJICKTPOHHBIX CPEJICTB; Tpa(hMueCcKu UCCIIeI0BATh COBMECTHBIC
HaOMIOZCHUS C TIOMOIIBIO JMAarpaMM pacCeUBaHUS W JIMHEHHOU
perpeccuu

YMeHue ornepupoBaTh MOHATHUAMM: CIYyYalHBIM OMNBIT W CIy4alHOE
coObITHE, BEpPOSTHOCTh CIY4alHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSITHOCTh C MKCIOJb30BaHUEM TIpaUUECKUX METOOB; MPUMEHSThH
(GbopMyIbl CIOKEHHUS U YMHOXKEHUSI BEpOSITHOCTEH, (hopMmyly MOIHOM
BEepOATHOCTH, hopmyiry bepHymn, komOuHATOpHBIE (GaKThI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH PEAJbHBIX COOBITUH; yMEHHE OIEPUPOBATH
HNOHSATUSIMU: CllydaliHasi BEJIUYMHA, paclpeesieHue BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OXUAAaHHUEe, JUCIEPCHs U CTaHJApPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (QYHKLIHUU PpACHpPENENICHUs U IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeIbHOTO U HOPMAJIbHOIO paclpeaeieHuil;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHPENEICHUN Ui
pellieHuss 3aja4y; 3HAKOMCTBO C TMOHATUSMHU: 3aKOH OOJIBIIMX YHCeN,
METOJibl BBIOOPOYHBIX HCCIENOBAHUN; YMEHHE NPUBOJIUTH MPUMEPHI
IPOSBICHUS 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE ONEPUPOBaATh NOHATUSAMHU: COYETAaHUE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YMCIO MepecTaHoBOK; OMHOM HblOTOHA; ymeHwme
IPUMEHSTh KOMOMHATOPHBIE (PAKThl U PACCYKACHUS IS PELICHUs 3a7a4;
OIICHUBATh BEPOSITHOCTH  pEANbHBIX  COOBITHN; COCTaBIISITh
BEPOSITHOCTHYIO MOJIETTh M HHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTat

YMeHue omnepupoBaTh INOHATHAMM: TOYKa, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA yrja, IUJIOCKUH yroul,
JBYIpAaHHBIN YroJ, TPEXTPaHHBIM yroJ, CKPELIUBAIOIIUECS IpPsMBbIE,
NapajuIeIbHOCTh U NEPHEHAUKYISIPHOCTh MPSMBIX U IIOCKOCTEH, yrou




MEXKIy NPSMBIMH, YroJl MEXIy IPSAMON U INIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
HPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHHE UCIOJIb30BaTh IIPU
peleHny 3a1ad u3y4eHHbIe (aKThl U TEOPEMbI IUIAHUMETPHUH; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpA; CTPOUTH
MaTE€MaTHYECKHE MOJEIN C IOMOINBK) T€OMETPHUYECKUX IOHATUH H
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMH IIPAKTHYECKUE 3aa4H

10

YMeHne onepupoBaTh MOHATUSAMH: IDIOMAAL (GUTYPBI, 00BEM (UTYpHI,
MHOTOTPaHHHK, TPABUIIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mMapajuienenumnen, npu3Ma, NUpaMuaa, (GuUrypa W IMOBEPXHOCTD
BpallleHus, IWJIUHJIpP, KOHYC, map, cdepa, 1iomanb chepsl, TUIONaab
MOBEPXHOCTH TMHPAMHIBI, MPHU3MBI, KOHYCa, IHIUHApA, 00bEM KyoOa,
MPSIMOYTOJIBHOTO TapaJuleyIeNuIe/ia, MUPAMUIbI, TPH3MBI, HUWIHHApA,
KOHYcCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHS KOHyCa M IWIMHIPA,
napajyielbHbIe OCH  WJIM OCHOBaHHWIO, CEUCHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cepbl, IIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpaIlleH!s, UX CEUYEHUS, B TOM YHCIIE C TIOMOMIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(hopMyTHpOBaTh ONpECTICHHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOWCTBax M NMPHU3HAKaX T'€OMETPUYECKHX (HUTyp, 0OOCHOBBIBATH N
OTIpPOBEpPraTh HX; YMEHHE MPOBOJUTH KiIacCHPUKAINIO (UTyp TI0
pa3NUYHBIM TIPU3HAKAM, BBINOJIHATE HEOOXOIMMBIC IOTOJHUTEIBHBIC
MOCTPOCHHUS

11

YMeHne omnepupoBaTh TMOHATHUSMH: JBW)KEHHE B IPOCTPAHCTBE,
napaJiebHBIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOM00MSA, MMOJ0OHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W MOJO0OHBIC (QUTYpHI, B TOM YHCJEC B HPUPOJIE,
UCKYCCTBE, APXUTEKTYpE; HCIIOJIBb30BaTh T'€OMETPHUECKHE OTHOIICHHS
NPY PEIICHHUH 32/1a9; HAXOAUTh T€OMETPUICCKUE BEIMIMHBI (JUTMHA, YTOJI,
IUIOINAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX PEAMETOB U
U3 PEANTbHOM KHM3HH, YMCHHE BBIUUCIIATH N€OMETPUYCCKUE BEINYHHBI
(muHA, yroj, IMiomags, 00BEM, IJIOMIAh TOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIC (OPMYJIBI U METOJbI, B TOM YHMCIIE: IUIONIA/b TOBEPXHOCTH
UpaMHU/IbI, TIPU3MBI, KOHYCA, IIWIMHIPA, IUIoMmaab chepbl; 00bEM Kyoa,
OPSIMOYTOJbHOTO TapaiUieNienunea, MUPaMUbl, MPU3MBL, IHUIUHADPA,
KOHYCa, [l1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOOOHBIX (PUTYD

12

YMmenue ONICpUPOBATH MOHATHAMU: MIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpPa IIO 6a31/10y,
CKaJIIpHOC TMPOU3BECACHHUE, BCKTOPHOC TMPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BCKTOpHBIﬁ )51 KOOpI[HHaTHLIﬁ METO




JUIL  peUIeHHs TEeOMETPHUYECKMX 3aJad M 3ahad  JIPYTUX Y4eOHBIX
IpeaMETOB

13

YMmenue BbIOMpaTh TMOAXOIAIIMNA METOA MU PpEHICHUs 331a4H;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKUM B HW3Y4YCHUU IIPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUH; yMEHHME paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHHUE IIPUBOJIUTH
IpUMEPBl MATEMAaTUYECKUX OTKPBITHM pPOCCHMCKOM H  MHMPOBOH
MaTE€MaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coiepKaHUS
1 Yucna v BIYMCICHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Parmonanbubie uncna. OOBIKHOBEHHBIE W JECATUYHBIE IpOOH, MPOIEHTHI, OECKOHEYHBIE
' MEPUOIMUYECKUE IPOOH
13 ApupmeTruecKknii KOpeHb HaTypaJibHOUW cTeneHd. J{edcTBUs ¢ apuMETUYECKUMHA KOPHSIMHU
' HATypaIbHON CTENEHU
1.4 Crenens c 1enbIM niokasareneM. CTeneHb ¢ pallMOHAIBHBIM Moka3aresieM. CBOMCTBa CTETICHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIC JTOTapH(PMBI
JlelicTBuTeNnbHBIE YHCA. ApUPMETHYECKHE OIlepaluyd C JCHCTBUTEIBHBIMH YHCIAMH.
1.7 [IpuOmkE€HHbIE BBIUMCICHUS, MpaBUiia OKPYTJEHUS, MPHUKUAKA U OIEHKa pe3yiabTaTa
BBIUYHUCIICHU I
1.8 [IpeoOpa3oBanue BEIpaKEHUH
1.9 Kommiekcubie uncna
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1 enbie 1 npoOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U TOTapU(OMHUIESCKUE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [Toka3zarenbHbIC U JIOTapu(DMHUIESCKHE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['paduk QyHkumu. BzaumHo oOpaTHble (QDYHKIIMH.
' Uérnpie u Heu€THbIe pyHKUUU. [lepuoanueckue GyHKIMN
OO6nacte ompeneneHuss 1 MHOXKECTBO 3HaueHMH QyHkiuu. Hymn ¢ynkuuu. ITpomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MHHHMYMBbI
¢ynkuuu. Hanbospliee 1 HauMeHblee 3HaueHue PyHKIIMM Ha IPOMEXYTKE
33 Crenennas ¢GyHKIMS C HATypalbHBIM M LeJbIM Toka3aTeneM. EE cBoiicTBa u Tpaduk.
' CBoiicTBa u rpaduk KOopHs N-0i cTeneHn
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHast u norapudmuyeckas GyHKINU, X CBOHCTBA U IpaduKu
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkumii. CBoicTBa (yHKIMIA, HEPEPHIBHBIX Ha

OTPE3KE




3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH

3.8 ApudmeTrnueckas 1 reoMeTpudeckas nporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa

4.1 [IpousBoanas ¢pynkuu. [Tpon3BoaHbIEC SIEMEHTAPHBIX (HYHKIIUI

42 [IpumeHeHne MPOU3BOAHON K MCCIIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUS (DYHKIIMK Ha OTPE3Ke

4.3 [lepBooOpa3nas. MuaTterpan
5) MHoxecTBa U JIOTUKA

5.1 MHoxecTBO, oriepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHasi CTaTUCTHUKA

6.2 BepositHoCcTh

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe 1 TUTOCKOCTH B TIPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaICHUS

7.5 KoopauHats! 1 BEKTOPHI

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
I'eomerpus. 10-11 xnacc. Aranacss JI.C., byry3oB B.®., u ap. M.: [IpocBemienue.

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA
I'eomerpus. 10-11 knacc. Atanacss JI.C., byrysos B.®., u np. M.: [Ipocseenue.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
O6pazoBarenbHbIi opTan «Poccuiickas ainekrpoHHas mkona» http://resh.edu.ru/
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